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1. TIlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TANOB UX ()OPMHUPOBAHMSI B IpoLecce
ocoenust OIIOIT

B pesynbrare u3yueHus: TUCHUTUIMHBI « XUMUsD» 00ydarolirecs, B COOTBETCTBUU
¢ ®I'OC BO mno nampasnenuto 20.03.02 IIpupomnooOycTpoicTBO U BOJIONOJIb30BAHUE,
YTBEPKIACHHOTO MpUKa3oM MuHucTepcTBa 00pa3zoBanus U Hayku PD ot 26 mas 2020 r.
Ne 685, hopmupyroT creayronyro KOMIETSHITUIO, YKa3aHHYIO B Tabmuie 1.

Taoauna 1

®opMupoOBaHUE KOMIIETEHIUI B Ipouecce U3yYeHUsI TUCIUITUHBI « XUMUI»

Komnerenius OTansl
¢dhopmupo- Bunsr OrneHouHbIe
BaHUs KOM- 3aHATHI cpencTaa
Nuaukatopsl
OCTHKEHHS NeTeHINHU B | U1 op- TUTSL OLICHKU
Kon HaumenoBanue . mpolecce | MUPOBAaHUA | YpPOBHS cdop-
KOMITETEHITHIA
OCBOCHUS KOMIIETEH- | MHPOBAHHOCTHU
OIIOII R85 051 KOMIETEHIINHU
(cemecTtp)
1 2 3 4 5) 6
OIIK-2 | Cnocoben  mpunu- | OIIK - 2.6 Ilpu- 1 JIEKLIMH, naboparopHas
MaTh  y4acTHE€ B | HUMAeT y4yacTHUe B nmabopaTop- pabora,
Hay4HO- HCCJIeIOBATENb- HBIC TEeCTUPOBaHUE,
HCCIIEIOBATEIBCKON | CKOM JeSITeIIbHO- 3aHATHA cobecenoBaHue,
NEeSATEIbHOCTH Ha | CTH OCHOBHBIX Keiic, 3a1a4u,
OCHOBE HCIIOJIb30Ba- | 3aKOHOB XUMHH. CaMOCTOATEIb-
HUS €CTECTBEHHOHA- Hasi paboTa
VUYHBIX U TEXHHYE-
CKMX HayK, y4dera
TpeOOBaHUI 3KOJIO-
TUYECKOW W TIPOU3-
BOJACTBEHHOW  0e3-
OMAacHOCTH;

Kommerennuss OIIK-2 — Takke Qopmupyercs B X0/i€ OCBOSHUS JUCIUILIINH:
«CTtaTucTudecKkue MeToJIbl 00pabOTKU JTAaHHBIX B MPUPOI000YCTPONUCTBE M BOJOMOIb-
30BaHUN», «Marematuka (0a30BbIli ypoBeHb)», «[IpukiagHas MaTemMaTHKa B IPUPOIO-
00yCTpONCTBE M BOJOIOJIb30BaHUNY», «Dusukay, «['mapaBnukay, «Ixonorusy, «bes-
OMACHOCTb KU3HENEITEIbHOCTIY, «DIEKTPOTEXHHUKA, JIICKTPOHUKA U aBTOMATHU3ALIUS»,
«IToaroTroBka K MpoIeaype 3alIUThl U 3aIUTa BBIMTYCKHOW KBaAIM(PUKAIIMOHHON pabdo-
TBI».



2. Onucanue nokasaresieid 1 KpUTeprueB OLICHUBAHUS KOMIIETEHIMH

Ha pa3/iIMYHbIX 3Tallax uX (l)Ole/lpOBaHl/lﬂ, OIIMCAHHC IIKAJ OICHUBaAHUA

Taoaumna 2
IlepevyeHb OLICHOYHBIX CPEICTB
Ne HanmenoBanne Kpartkast xapakrepucruka Hpencrasnenue
n/n OIICHOYHOTI'O CPE/ICTBa OIICHOYHOTO CPEeJICTBA OCHOMHOTO
cpeactsa B OM
CpPEe/ICTBO, HANpaBJICHHOE HA M3YyYCHUE
MPAKTUYECKOT0 XOJa TE€X WM HHBIX XUMHU-
YECKUX MPOLIECCOB, MCCIICIOBAHUE XUMUYE-
CKOTO SIBJICHUS B paMKaxX 3aJIaHHOW TEMBI C
MPUMEHEHHUEM 3HAHWW U METOJIOB, OCBOCH- nepeueHb
naboparopras pabora
1 - HBIX Ha JICKIMSIX, CONMOCTABICHUE IMOIY4EH- J1a00paTOPHBIX
(MMCBbMEHHBIN OIPOC)
HBIX pEe3yJbTaTOB C TEOPETUUYECKHUMH KOH- pabort
HENIUSIMHU, OCYILIECTBICHIUE UHTEPIIPETAUU
MOJIYYCHHBIX  PE3yJbTaTOB, OIEHUBAHUE
MPUMEHUMOCTH TOJIYYEHHBIX pE3yJIbTaTOB
Ha MIPAKTHUKE.
METOJl, KOTOPBI MO3BOJISET BBISIBUTH YPO-
BEHb 3HAHWUW, YMEHUW W HAaBBIKOB IyTEM 0aHK TECTOBBIX
2 TECTUPOBaHUE .
aHaJIM3a BBIMOJTHEHUS O0YJarolIMMHUCS Psla 3aJaHui
CHeIHMANIFHBIX 3aJIaHHH.
CPEICTBO KOHTPOJIA, OPraHM30BaHHOE KakK BOIPOCHI
crienpanbHas Oecela TMeJaroruyeckoro pa- 10 TeMaM
3 cobeceqoBaHKE O00THUKA C 00YJaroIIMMCs Ha TeMBbI, CBsI3aH- JUCIUILUTUHBIL:
(YCTHBII OT1pOC) HbIE C M3y4YaeMbIMH TEMaMH TUCIUTLTAHBI nepeveHb
«XuMHsI», U PACCUNTAHHOW Ha BBIICHEHUE BOIIPOCOB
o0beMa 3HaHUH 110 JAHHOU TeMe. JUIsl YCTHOTO OIIpoca
KEHC ciy4yall M3 MPAKTUKH, HATJIAIHO IEMOHCTPH-
4 (xoHKpeTHAas UK TPUHIUIT paOOThI IEKTPOIOB, U3- N KOMILTEKT .
p pPyIo P p p ’ KEHCOBBIX 3aJaHUN
CUTYaIIHs) TOTOBJICHHBIX U3 PA3JIMYHBIX METAILIOB.
dbopma moanepxKaHUs TO3HABATEIHLHOW aK-
TUBHOCTH OOYYaIOIINXCS, TO3BOJISIET BBI- BOIIPOCHI
5 CaMOCTOSITENbHAS SIBUTh YPOBEHb 3HAHUW, YMEHUN W HABBIKOB JUISt
pabota paboTtath ¢ y4eOHOU JHUTEpaTypoM, MEPUO- | CaMOCTOSTEIHHOTO
JUYECKUMH H3JaHUAMH, KOHCIEKTAMH JIEK- H3y4YeHUs
M.
CPEICTBO KOHTPOJIA, OPraHW30BAHHOE KakK
CUTyalusi, JJIs PEIIeHUs KOTOpPOH clieyeT
MPUMEHUTh 3HAHWE XUMHUYECKHUX 3aKOHOB, 0aHK 3a1a4
6 3aja4da MPOIIECCOB, pPAaCUETHBIX (OPMYN, EIWHUIl | 0 ONMPEEICHHON
W3MEPEHHS KOJIMYECTBA BEIIECTBA, MOJISP- TEME

HOM MaccChl, MOJ'ISIpHOﬁ MacCChbl OKBHBAJICHTA

U T.1.




Taoauma 3

HporpaMMa OlICHUBaHUA KOHTpOJ’lI/lpyeMOﬁ ANCIHUILIINHBI

KoHntposmpyemslie pa3nensl
(TeMBI TUCITUTIIIUHBI )

Konx xoHTpOmupyemon
KOMIIETEeHIIUU
(1n ee yacTH)

HaunmenoBaunue
OIIEHOYHOTO CPECTBA

2

3

4

IIpenmer xummnu. CoBpeMeHHBIe NMpeACTaB-
JIHMs] 0 CTPOEHHMH aToMa. OJEeMEHTapHbIC
YacTUIlbl, aTOMHOE SApPO, WU30TOIBI, IMOHATHE
aneMmeHTa. KBaHTOBast TeOpHs CTPOCHHUS aToMa.
KopnyckynsipHO-BOJIHOBOM Iyalu3M 3JIEKTpO-
Ha. DHEPreTH4ecKoe COCTOSHHE DIIEKTPOHA B
atome. [lonsitue opOutamu. KeanroBble uncna
U UX (QU3MYECKHH CMBICI. DJEKTPOHHAs KOH-
¢urypanus atomoB. llpuHImMNI HaumeHbIIeH
sHeprud. Ilpunuun Ilaynu. IlpaBuno Xynza.
ITpasuso KieukoBckoro.

OIIK-2

CobOecenoBanue

TexHuka 0e30nmacHOCTH NPHU padoTe B XUMH-
yeckoii Jaboparopun. OCHOBHbIE NOHSITHUS
U 3aKOHbI XMMHMH. ATOM, MOJEKYJa, OTHOCH-
TeJIbHAsl aTOMHasl Macca, OTHOCUTEIbHAs MOJIe-
KyJISIpHasi Macca, KOJIMYECTBO BELIECTBA, XH-
MHUUYECKHE PEAKLUH, SKBUBAJICHT.

OIlIK-2

JlaboparopHas pabora,
3aja4a

CTeXI/IOMeTpI/I‘leCKI/Ie pacyeThl. Pacuer mo-
J'IHpHOﬁ MacCChl DKBHBAJICHTA OKCH A4, KMCJIOTHI,
OCHOBaHUA, COJIH Onpe/:[eneHI/Ie MOHHpHOﬁ
MACCBbl 9KBMBAJICHTA YIJICKHUCJIOT'O Ira3a.

OIlIK-2

JlaboparopHas paboTa,
3aj1a4a,
cobeceroBaHNe

Ilepuoguyeckuii 3aKOH W TepPHOAUYECKAS
cucremMa xuMudeckux iemento JI.U. Men-
neneeBa. DU3NYECKUA CMBICI TOPSIKOBOTO
HOMeEpa 3JieMeHTa. 3aKOHOMEPHOCTH MEPHOIU-
YEeCKOTr0 M3MEHEHHUS CBOMCTB dJIEMEHTOB. M3-
MEHEHHE aTOMHBIX pamguycoB. lloTeHrman
nonmzanuu. CpoJCTBO K DJEKTPOHY. DIEKTPO-
OTPHUIIATEITHLHOCTD.

OIIK-2

CobecenoBanue

MopenupoBanue CTPOEHHS aTOMAa HA OCHOBE
MOJIOKeHUsI XUMU4YecKoro iemenra B Ile-
pHUOIMYECKOH cHCTeMe XMMHUYECKHUX IJIeMeH-
ToB JI.M. Menneneena.

OIIK-2

JlaGoparopnas pabora,
cobecesioBaHNE

IIporHo3dupoBaHue XUMHYECKOH AKTHBHO-
CTH JJeMeHTOB. l3MeHeHHe MOTEHIUANIOB
MOHU3AIINHN, CPOACTBA K JIEKTPOHY M JJIEKTPO-
OTPULIATETILHOCTH B MEPUOJAX M TpyIIax Ha
ocHOBe noJioxkeHus B [lepuoanueckoii cucreme
xumudeckux dyemenToB .M. Mennaeneena.

OIIK-2

JlaGoparopHas pabora,
TECTUPOBAHHE




n/a

KonTponupyemsle paznessl
(TeMBI TUCITUTIIIUHBI )

Koa xonTponupyemoit
KOMIIETEHIIUHU
(wm ee 4acTH)

HaunmenoBaunue
OIIEHOYHOTO CPECTBA

[y

2

3

4

IIposiBjieHne NEePUOAUYECKOr0 3aKOHA B
KHCJOTHO-OCHOBHBIX CBOWCTBAaX HeOpPraHu-
YyeCcKHX coequHeHHH. ['eHeTHUeCcKas CBSI3b OC-
HOBHBIX KJIACCOB HEOPraHMYECKHUX COEJUHE-
HuM. M3MeHeHne XUMHYECKHUX CBOWCTB OKCHU-
JIOB, TUJPOKCHUJIOB, KUCJIOT U COJICH B 3aBUCH-
MOCTH OT IIOJIOKCHHS aTOMOB DBJIECMEHTOB B
[lepuonuueckoit cucTeME€ XUMHYECKUX dJie-
menToB .M. Menaeneesa.

OIIK-2

CobecenoBanue

OcHOBHBIE KJIACChl HEOPraHMYECKUX COeqH-
HeHUil. OKCUBl U OCHOBAaHHUS: ONpPEICICHUE,
MOJTyYeHNe, XHMIYECKUE CBOICTBA.

OIIK-2

JlaboparopHas padora,
cobecenoBaHNe

OcCHOBHBIE KJAacChl HEOPraHMYECKUX COeIH-
HeHuii. Kucinoter u conu: omnpesnenenue, momny-
yeHue, XUMHuYeckue cBoicTBa. OCOOEHHOCTH
B3aMMOJICHCTBUS METAILIIOB U KUCJIOT.

OIlIK-2

JlaGoparopHas pabora,
TECTUPOBAHUE

10.

Xumuyeckasi KMHeTHKa. CKOpOCTh XHUMHYe-
ckoil peakuuu. DakTopswl, BIUSIOIIKE HA CKO-
POCTb XMMHYECKOW pEaKLMU. 3aKOH JEHUCTBY-
foux Mmacc. KoHCTaHTa CKOPOCTH peakI|H.
[MpaBuno Bant-T'odda. TemneparypHbiii Ko-
spddunment. YpaBHenue AppeHuyca. 3aBH-
CUMOCTb CKOPOCTH PEAKIMH OT NPHUPOABI Be-
IIecTBa. OJHEPrusi aKTUBAIMH. XHUMHYECKOE
paBHOBecHe. J[MHAMMUYECKUI XapakTep XUMH-
4YeCcKoro paBHoBecHs. KoHcTaHTa paBHOBECHS.
CMenieHre XMMHUYECKOTO paBHOBECHS, IMPHH-
mun Jle-lllatenbe

OIlIK-2

CobecenoBanue

11.

XuMnyeckasi KHHeTHKa. V3ydyeHue 3aBuCH-
MOCTHA CKOPOCTH PEaKIUM OT KOHIIEHTPAIUN
pearupyronux BEeMeCTB U TEMIIEPATYPHL.

OIIK-2

JlaboparopHas paboTa,
cobecemoBaHue

12.

XuMHuuyeckoe PaBHOBECHE. Koncranra paBHO-
BCCHsI. CMCI]_IGHI/Ie XUMHUYCCKOI'0 paBHOBCCHS.

OIlIK-2

JlaGoparopHas pabora,
cobecemoBaHue

13.

PacTBOpbI. Busibl pacTBOpOB 1O arperaTHOMy
cocrosiHuio. [ToHsTHE pacTBOPUTENS U PACTBO-
pEeHHOTO BelecTBa. PacTBOpuMOCTh, MpoU3Be-
neHue pactBopuMocTH. CrocoObl BEIpaKCHHS
KOHIICHTpAIMK PacTBOPOB. Teopus 3JIEKTPOIIH-
trueckor aucconmanuu C. Appenmyca. Cre-
MeHb M KOHCTaHTa Juccormanuu. Jluccorma-
1ust Bojbl. IOHHOE MPOM3BEIeHUE BOIbI, BOJIO-
poanbii mokazarens (pH). 'maponms comneit.

OIlIK-2

CobecenoBanue

14.

PactBopsbl. CriocoObl BbIpaKeHUs] KOHLEHTPa-
LM pPacTBOPOB: MaccoBas JOJs, MOJSpHas
KOHIIEHTpAIHsl, MOJSpHAs KOHIIEHTpPAlus OK-
BuBajieHTa. [IpurorosieHne pacTBOPOB 3aAaH-
HOM KOHIIEHTPAIHH.

OIlIK-2

JlaGoparopHas padora,
3aj1a4a,
cobecesioBaHNE

15.

JuekTposuTUyeckas auccoumanusa. Omnpe-
JIeJICHUE HaIIpaBJICHIS TIPOTEKAHMS PEAKITUi B
pacTBOpax SJEKTPOJIUTOB. YIpaBieHUE IPO-

OIIK-2

JlaGoparopnas pabora,
cobeceroBaHNe




Koa xonTponupyemoit

Ne Kontponupyemsie paznensl HaumenoBanue
KOMIIETEHITUN

n/a (TeMBI TUCITUTIIIUHBI ) OIICHOYHOTO CPEJICTBA
(wm ee 4acTH)

1 2 3 4
IIECCOM JTUCCOIMAIIMK U THapoiu3a. Bomopo-

HBIN TIOKa3aTenb. Omnpenenenue pH B 3aBucH-
MOCTHA OT KOHIIEHTpAIlMM HOHOB BOJOpOJa B
pacTBope.

16. | OKMCINTETbHO-BOCCTAHOBUTEIbHbIE peak-
muu. Crenenp okucieHus. [lonstue mnporiec-

COB OKHCJICHHUS, BOCCTAHOBJICHWSI, OKUCIIATEIIA,
BOCCTaHOBUTEIIS. Tunst OKHUCJIUTENIBHO- OIIK-2 CobecenoBanue
BOCCTAaHOBUTEJBHBIX peakuui. Baxneinmme
OKHCIHTENN W BoccTaHoBHUTeNH. CocTaBieHHe
ypaBHEHUH 110 METOY IEKTPOHHOTO OaaHca
17. | OKMCINTETbHO-BOCCTAHOBUTEIbHBIE
N JlaGoparopnas padora,
CBOICTBA PACTBOPOB NMEPMAaHIraHATA KaJIus, OIIK-2
N TECTUPOBAHUE
ioxuaa Kanus, OuxpomMara Kajms.

18. | Mepmanranaromerpuveckoe onpene/eHne OITK-2 JlaboparopHas padora,
XJIOpH/IA jKeJie3a B PacTBOpe. cobece0BaHue

19.

IlonsiTHe 00 3JIEKTPOXHMMHYECKUX NPOIIEC-

cax. Bo3HUKHOBeHHE cCKadka IMOTEHIMANAa Ha

TPaHUIlE METaLI-pacTBOp. JIBOWHOHN AIeKTpH- OIIK-2 CobecenoBanue
YECKUH CIIOH M €ro CTPOCHHUE. YpaBHEHUE

Hepucra. Paznuunble THIIBI SIEKTPOIOB.

20. | DaekTpoXHMHUYECKHe Tpolecchbl. Bo3HUKHO- JlaboparopHas paboTa,
BEHHE CKayKa MOTEHI[Hala Ha TpaHHIle pa3ferna OIlIK-2 Keiic,
METaJII-PacTBOP. cobecei0BaHNE

21. | DulekTpoXMMHYeCKHe TNpouecchbl. [ 'anbBaHu-

. JlaGoparopHas pabora,
yeckuid snemMeHT SkoOwm-/lanuang. Xwumude-
OIIK-2 3ama4a
CKHME€ M KOHICHTPAIIMOHHBIC TaJIbBAHUYCCKUC
cobecemoBaHne
JJIECMCHTHI.

22. | Xumnveckass HIeHTHQUKANUAS W AHAIN3
BenlecTB. KauecTBEHHBIH M KOJIMYECTBEHHBIN
aHau3. XUMUYECKUE MeTo/bl aHanu3a. dusu-

& OIIK-2 CobecenoBanue
KO-XMMHYECKHE MEeTONbl aHanm3a. lIpumene-
HUE METOJa THUTPUMETPUH JJISl UCCIICHOBaHUS
COCTaBa NPUPOAHBIX U MUHEPAJIbHBIX BOM.

23. | KayecTBeHHbIEe peaKIUH HA KATHOHBI M OIIK-2 JlaGoparopHas pabora,
AHUOHBI. cobecesioBaHNe

24. | KosimuyecTBenHnblii ananu3. KomiuiexcoHo-

MeTpusi. [IpuMeHEHHE KOMIUIEKCOHOMETPUU
JlaGoparopnas pabora,
JUTI WCCIIEAOBAHUSI COCTaBa MPHUPOJHBIX BOJI. OIIK-2

Onpenenexue
JKECTKOCTHU BOJIBI

kapOOHAaTHOH  (BpeMEHHOIN)

cobecenoBaHne




Taoauua 4

Onucanue noxkasareJjieu u KpUTEpUEB OCHNBaAaHUA KOMHCTEHHHﬁ
o IMCIOMIIJIMHE «XHMHSD» HA PA3JIMYIHBIX JTanax ux q)OpMI/IpOBaHI/IH,
OIMCaHueC IIKAJ ONCHUBAaHUA

Kox xom- ITokazarenu u KpUTEpUU OLICHUBAHMSI PE3YJILTATOB O0YUEHUS
nereHuuu, | MHaukatopel o
HUXKE MTOPOTOBOTO MTOPOTOBBIIA .
JTarnbl JOCTHKEHUS IPOJBUHY- BBICOKHI
YpOBHS YpOBEHB 9
OCBOCHHUSI | KOMIICTEH- TBIA YPOBEHB YpOBEHb
. (neynoBneTBopu- | (YIOBIETBOPU-
KOMIIE- 1807071 (xoporo) (oTHM4HO)
TEJbHO) TEJbHO)
TEHIUU
1 2 3 4 5 6
OIIK-2, OIIK - 2.6 | oOywaromuiics He | OOydaromIwiics oOydatomuiicss | oOydaronuiicst Jie-
1 cemectp | [Ipunnmaet 3HAET  OCHOBHBIE | JICMOHCTPHPYET | JEMOHCTPUPY- | MOHCTPHpPYET
y4aCTuC B HC- | XUMUUYCCKUC 3aKO- | 3HaAHUA TOJIBKO | €T 3HaHUEC Ma- | 3HaHHUA OCHOBHBIX
CIeI0oBaTeNb- | HBI M HPOIIECCHI, B | OCHOBHOTO MaTe- | Tepuaia, He | XUMHYECKUX 3aKO-
CKOW [esiTeNb- | T. 4. COBPEMEHHbIE | pHaia, HO HE 3Ha- | JOIyCKaeT HOB W TPOIIECCOB, B
HOCTH OpPEICTaBICHHS O | €T JeTajeid, J0- | CYIIeCTBEH- T. 9. COBPEMEHHBIE

OCHOBHBIX
3aKOHOB
XHUMHH.

CTPOCHHUU  aTOMa,
NEPUOIUYECKUN
3aKOH W TIEPHOJIH-
yeckas crucTeMa
XHMHYECKUX  dJie-
mentoB JI.U. MeH-
JiejeeBa, IMPOsBIIC-
HHE  [epuoauye-
CKOr0 3aKoHa B
KHCJIOTHO-
OCHOBHBIX CBOM-
CTBax HeOpraHuye-
CKUX COEIMHEHUH,
OCHOBHBIC KJIaCCHI
HEOPraHUYEeCKUX
COCOUHCHHH,  XU-
MHYECKYI0 KHHETH-
KY, XHMHYECKOE
paBHOBECHE. KOH-
CTAaHTy  paBHOBE-
CHsI, YCIIOBUS CMe-
IEHUST XUMHYECKO-
ro paBHOBecCHS],
ITOHATHE O
pacTtBopax,  dJeK-
TPOJUTUUECKOMN
JICCOIMAIIH,
OKHCIIMTEIIBHO-
BOCCTaHOBUTEIb-
HEIE PeaKIIuH,
IMOHATHE 00 DJIeK-
TPOXUMUYECKUX
npoiieccax, BO3-
HUKHOBEHUHU BOJIO-

MyCKaeT  HEeTOY-
HOCTH B (hopmy-
JMPOBKaxX, Hapy-
IaeT Joruye-
CKYIO TIOCIIeIOBa-
TENBHOCTE B W3-
JOXKEHUH  TIPo-
rpaMMHOTO Mare-
puana.

HBIX HCTOYHO-
CTel.

MPEACTABICHUS O
CTPOCHHU  aToMa,
MEPUOJNYECKHI
3aKOH M TIEPUOIH-
yecKas cucrema
XUMUYECKUX  DJIe-
mentoB .. Men-
JieaeeBa, IpOsBIIe-
HUs
MEPUOTUIECKOTO
3aKOHA B KHUCJIOT-
HO-OCHOBHBIX
CBOMCTBax Heopra-
HUYECKUX  COEIH-
HEHUH, OCHOBHBIX
KJIACCOB HEOpraHu-
YECKHX  COeIUHEe-
HUM, XHUMHUYECKOH
KUHETHKH, XUMHU-
YECKOr0 paBHOBE-
CHAL. KOHCTaHTY
paBHOBECHSI, YCIJIO-
BUSI CMEILICHUSA
XUMHUYECKOTO
paBHOBecHS],
MOHSTHS O
pactBopax,  dJeK-
TPOJUTHYECKOU
JIACCOIUAIUH,
OKHCITUTEILHO-
BOCCTAaHOBHUTEIIb-
HBIX PEAKINH,
MOHATHE 00 3JeK-
TPOXUMHYECKHUX




POAHOrO0 MOTEHLU-
aja Ha TIpaHULE
METaJI-pacTBop, O
JIBOMHOM 3JIEKTPH-
YECKOI'o CIOE U €ro
CTPOCHHUU, ypaBHE-
Hue HepHcra, pas-
JINYHBIC THIIBI
3JEKTPOJIOB, OIU-
caTh TrajJbBaHUYE-
CKUM DJJIEMEHT U
paccuuTaTh  dJ€K-
TPOAHBIN MOTEHIIH-
an u DJ1C, He yme-
€T OOBSICHUTH CBSI3b
MEXIy MOJOXKEHU-
€M DJIEMEHTA B Iie-
PUOAMYECKOH  CHU-
CTEME, CTPOCHHUEM
aToMa dJEMEHTa U
CBOMCTBaMU Be-
LIECTB; paccYUTaTh
KOHLICHTpaluuu
pacTBOpoOB,  Ompe-
JeSITh  TEPMOJIU-
HaMH4YeCKHe  Xa-
PaKTEPUCTUKH  XU-
MHYECKHX  peak-
WA, HE 3HaeT oc-
HOB Kau€CTBEHHOT'O
U KOJIMYECTBEHHOTO
aHalu3a BEILECTB,
HE BIaJIeeT Imep-
BHYHBIMU HAaBBIKA-
MH  BBITTOJTHCHHUS
OCHOBHBIX XHUMHUYE-
ckux  Jjaboparop-
HBIX OIepaLuii,
ONMCAaHUs U aHAJIU-
3a pEe3ynbTaTOB
XUMHUYIECKOTO JKC-
MIePUMEHTA.

npoiieccax, BO3-
HUKHOBCHHH BOJIO-
pPOAHOTO TOTEHIIU-
aja Ha TpaHHUIIC
MEeTaJI-pacTBOD,
JIBOMHOM 3JIEKTPH-
YECKOM CJIOE M €TO
CTPOCHUHU, YpaBHE-
Hue HepHcra, pas-
JINYHBIE THIIBI
3JEKTPOJIOB, OIU-
caTb TajabBaHWYC-
CKHH DJJIEMEHT U
paccuuTaTh  dJEK-
TPOAHBIN MOTEHIIU-
an u OJIC, moHu-
MaeT U yMeeT 00b-
SACHUTH CBA3b MCXK-
oy TOJIO’KEHUEM
3JeMEHTa B MEPUO-
JUYECKOM CHCTEME,
CTPOCHHEM aToMa
DJICMEHTA M CBOM-
CTBaAMU BCIICCTB,
paccuurarte  KOH-
LIEHTpaluu pac-
TBOPOB Pa3IMYHBIX
COEJIMHEHUH, ompe-
JEJSTh  TEPMOJIU-
HaMHYCSCKHE Xa-
paKTepI/ICTI/IKI/I XHU-
MHYECKHX peak-
W, 3Ha€T OCHOBEHI
KAa4E€CTBCHHOI'O n
KOJINUYCCTBCHHOI'O
aHajgW3a, BIaJIeeT
HepBI/I'-IHBIMI/I
HaBbIKAMHU BBIITIOJI-
HEHHSI  OCHOBHBIX
XAMUYECKHUX J1a0o-
paTOpHBIX  oOTepa-
MM, OIHCAHUS U
aHaiau3a pe3ynbTa-
TOB XUMHUYCCKOT' O
JKCTIEpUMEHTA.




3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI MJIH MHbIE MAaTePHUAJIbl, He00OX0AUMbIE 15l
OlleHKH 3HAHWI, yMEHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapaKkTepu3yoIuX 3Tanbl (POPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOCHMS
o0pa3oBaTeyibHOI MPOrPaMMBbI

3.1. BxogHol KOHTPOJIb

Ha mepBoM nabopaTopHOM 3aHATHU MTPOBOUTCS BXOAHOW KOHTPOIH (B MMHCHMEH-
HOH (hopme), 1esTb KOTOPOTO 3aKITI0YACTCS B ONMPENCIICHUN YPOBHS 3HAHUMA TIO JTUCIIH-
IJIMHE «XUMHUs», UMEIONMUECS y 00yJaronuxcsl Mpy TMOJYyYeHUH CPEIHETO (ITOJTHOTO)
o01ero wim cpeaHero mpohecCuoHaATBHOTO0 00pa30BaHUs, KOTOPhIE HEOOXOMUMBI IS
YCHENTHOTO OCBOCHUS JHCIHIUIMHBI «XWUMHs» TIPH OOyYE€HHWH TIO HaIpaBICHUIO
20.03.02 ITpupoaoo0ycTpoOHCTBO M BOIOTIONB30BaHHE.

Kaxnp1ii oOy4varonuiics: moiy4yaeT OWIET, BKIIOYAONINI 3 BOMpoca W3 MepeyHs
BOIIPOCOB BXOJIHOT'O KOHTpoJiA. Beero aa noarpymnmsl 00ydaronuxcsi HoAroToBiaeHo 15
OUJIETOB.

B teuenue 15-20 munyT 00y9arouuiics q0JKEH MOCTapaTbesi CPOpMyIUPOBATh U
3amnucaTh OTBET.

BOHpOCLI BXO/IHOT'0 KOHTPOJIsA

1. W3 KakuX 3JIeMEHTapHBIX YACTHI] COCTOUT aTOM?

2. Kakune BeniecTsa Ha3bIBalOTC HEOPTaHUYECKUMU ?

3. Kakune BemecTBa Ha3pIBAIOTCSA OKCUIAMHU, KUCIOTAMU, OCHOBAHUSIMHA U COJSIMA?
[IpuBeauTe npuUMeEpHI.

4, Kakune peakuyy Ha3pIBalOTCS DK30TEPMUYECKUMU ?

S. Kakue peakuny Ha3bIBaIOT 3HIOTEPMUYECKUMU ?

6. Uto Takoe oTHocuTenbHas aroMHas macca? Kak e€ ompepenstor? IlpuBegute
IIPUMEPBI.

7. Yto Takoe OTHOCHUTENBbHAsE MoJieKyispHas Macca? Kak e€ MOXHO paccuuTaTh?
[TpuBenute npumepsi?

8. Uto Takoe KOIM4ecTBO BemecTBa? B KakMX €IWHHUIIAX U3MEPSIETCS KOJIWYECTBO
BellecTna’?

Q. UYto Takoe mossipHas macca? Kak paccuntath MOJIIPHYIO Maccy?

10. Yemy paBHa MOJIIpHas Macca CEpHUCTON U CEPHOM KHUCIIOT?

11.  Yto Takoe monekyna? [IpuBenute npuMepsl MPOCTHIX U CIOKHBIX BEIIECTB?

12.  Yro takoe xumuueckas cBsa3b? Kak oOpasyercs koBajgeHTHas cBsizb? IIpuBenure
IpUMEPHI.

13.  UYto Takoe nonHas cBs3b? Kaku ona oopaszyercs? [Ipueaute npumepsl.

14. Yto Takoe creneHb okuciaeHus? OnpenenuTe CTENEHb OKUCIEHUS XJopa B CO-
equnenusnx: HCI, Cl,, HCIO;, KCIO,.

15. B kakux COEIUHEHHSIX CTENEHb OKHUCJIEHUS paBHO HOItO? IIpuBeauTe nmpuMepsl.
OOBSICHUTE OTBET.
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16. Kak Ha3pIBaloTCA M K KAKUM KJlaccaM OTHOCSITCS BEIlleCTBa, XUMHUYEeCcKue Gopmy-
abl KoTopeix npuBeaeHsl: Na;O, Ba(OH),, HzPO,4, KCI, NaHCO;, CO,, CUOHNO3?

17. Kak Ha3bpIBaloTCA U K KaKUM KJIaccaM OTHOCSITCS BEIlIeCTBa, XUMHUUeckue Gopmy-
ael KoTopeix npuBeaensl: Ca0, LIOH, H3PO,4, NaCl, NaHCO3;, CO, CUOHNO3?

18. Kakas xumuyeckas peakiius Ha3blBaeTcs peakiueit Heitpanuzauu? (Ilpusenure
IpUMEP PEAKIIHH).

19. Kakwue mporiecchl - IIaBiIeHUE, TOPSHNUE, KUTICHUE, THAPOJIA3 — SBISIFOTCS XHUMHU-
yeckumu? [IpuBenure npumepsl. OOBSICHUTE OTBET.

20. Cdopmynupyiite nepuonnyeckuit 3akon J[.M. Menaeneesa, Onummre ero 3Haye-
HUE JUTSI PAa3BUTHUS XUMUH.

21. Hammmure xumMudeckue (OpMyIbl, COOTBETCTBYIOIIHNE CIICTYIONTUM HAa3BAHUSIM:
BO/JIa; OKCHU/I KaJus;, KpeMHHUEBAsI KUCJIOTA; a30THas kucioTa; okcup yriaepoaa (11); rua-
pokcup kanblys; okenn xxenesa (H1); pocdar Hatpust; xmopua aMMOHHMS; HUTPAT MEIU
(I1); ruapoKCcUT ATFOMHUHUS.

22. Hanwumure xumMudeckue (pOpMyIibl, COOTBETCTBYIOIIHME CICTYIONUM Ha3BAHUSM:
BOJIOPOJT; TMOKCHUJT KPEMHHUSI, YTOJIbHAsI KUCJI0Ta; a30THCTasi KUCIOTA; OKCUJ yriiepoaa
(I1); ruapoxcun xanbius; okcup xxene3a (I1); ruapodocdar HaTpUs; HUTPAT aMMOHUS;
xynopun meau (Il); ruapokcu aTrOMUHUS.

23. Kaxkue xumudeckre CBOMCTBA XapaKTEPHbI JAJII CEPHOM KUCTIOTHI?

24. Kakne XMMHUYECKHE CBOMCTBA XapaKTEPHBI ISl TUIPOKCUIA HATPHUS?

25. Kakwue MeTamipl Ha3pIBAIOT mMIeT0YHBIMU? [IpuBeIUTE MPpUMEPHI.

26.  Yto takoe HemeTtawiel? Kakne y Hux xumudeckue cBoictBa? [IpuBenure mprume-

pBI.
27. UYro Takoe oxcuasl? [IpuBenuTe mpuMepsl.

IIpumep Outera AJ1s1 OTBETA HA BONIPOCHI BXOJAHOI'0 KOHTPOJIS
1. Kakue peakuuu Ha3bIBAtOTCS 3K30TEPMHUUECKUMHU?
2. Onpenennre crencHb okuciacHus xjaopa B coeaunenusx: HCI, Cl,, HCIO3z;, KCIO,.
3. Uto Has3biBaeTcs peakiei Heiitpanuzanuu? ([IpuBeaure npuMepsl peakiuii).

3.2. TecTroBble 3aaHusA

[To aucuurmummae « XUMUs» TPEAYCMOTPEHO MPOBEICHUE TECTUPOBAHUS.

TectupoBanue Ha psAy C JIaOOpaTOpPHOU pabOTOM SIBJISIETCS OIEHOYHBIM CPEJ-
CTBOM Ha JIaDOpaTOPHBIX 3aHATUAX MO TeMaM «IIporHo3upoBaHne XMMUYECKON aKTUB-
HOCTb 3JIEMEHTOB», «(OCHOBHBIE KJIACChl HEOpPraHMYecKnX BeulecTB. [lomydeHue u
CBOWCTBA OKCUJOB U OCHOBaHUI», « OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA pac-
TBOPOB I€pMaHraHaTa Kajaus, HoJiua Kaausi, ouxpomara Kaiaus».

TecTupoBanue MpoBOAUTCA B YCTHOU (popme. Jlnst kaxaol Tembl Ipejiaraercs
10 BapraHTOB MO 5 TECTOBBIX 3aJaHUH, JUIsl OTBETA HA KOTOPBIE HAJ0 3HATh TEOPETHYE-
CKME BOIIPOCHI 110 TEME, YMETh ITPOaHAIN3UPOBATh U HAIIMCATh YPABHEHUS XUMUYECKOU
peaKkuuy, pelnuTh XUMUIECKYIO 3a1adi. Ha npoBenenre TecToBOro KOHTPOIIsi OTBOIUT-
cs 20-25 MuHyT.
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IIpumMep TecTOBOrO 3a/IaHHS MO TeMe
«IIporno3upoBanne XuMHY€eCKOii AKTUBHOCTH XUMHUYECKOT'0 3JI€eMEHTA)

Bapuanr 1
1. [TomypoBeHb, KOTOPBIH 3aMOTHASTCS B aTOMax IMOCJIE MOTYPOBHS 4s 3TO
1) 4p; 2) 3d, 3) 4d, 4) 5p.
2. Atomy Cu COOTBETCTBYET JIEKTPOHHAsA KOHPUTYypaLHs
1) 1s%2s22p° 3523p°3d1%4s?; 2) 1s225%2p°® 3523p®3d1%s?
3) 1s225%2p°® 3s23p°®3d°4s?; 4) 1s22s22p° 3523p°3d°4s?
3. Yucino opbuTasield Ha p-MoypOBHE PaBHO
1) 2; 2) 3; 3) 5; 47,
4. MetannuiecKkre CBOMCTBA 0caabeBaroT B PAILY
1) K,Na, Rb;  2) Li, Be, Mg; 3) B, Al, Si; 4) Na, Mg, Al.
5. bornee CUIIbHYIO KUCIIOTY 00pa3yeT 3JIeMEHT
1) cypbma; 2) pocdop; 3) MBIIIBSIK; 4) a3zor.

IIpumep TeCTOBOrO 3a1aHUA 10 TEeMe
«OCHOBHBIE KJIACChI HEOPTrAaHMYECKHUX BelleCTB.
ITosryyeHue U CBOICTBA OKCHIOB U OCHOBAHUIN»

Bapuanr 1
1. Oxcu KpeMHuUs pearupyer
1) ¢ TMOPOKCHUIIOM HATPHS, 3) ¢ okcumom cepsl (V1)
2) c a30THOM KHUCIIOTOM; 4) ¢ XJ0pUJIOM HATPUS.

2. PazbaBneHHast a30THasi KUCIIOTa pearupyer
1) u ¢ MenbtO, U C TUJIPOKCUIOM LIMHKA;
2) u ¢ xene3om, u ¢ okcuaom yriepoaa (IV);
3) ¥ ¢ TUIPOKCUIOM HATPHS, U C HUTPATOM cepedpa;
4) u ¢ xJopuoM cepedpa, u ¢ cysibpaTom dapus
3. Xnopnoii kucinore HC1O4 cooTBETCTBYET OKCH

1) C|207; 2) C|206; 3) ClOz; 4) C|20
4. [llenovyaMu SBJISIFOTCS BCE OCHOBAHUS psijia
1) KOH, NaOH, Ba(OH): 2) NaOH, Mg(OH),, Al(OH)s;

3) Ca(OH)z, Cr(OH),, Cu(OH),;  4) KOH, NH4OH, NaOH
5.CooTBeTCTBHE MEXKTY (POPMYIION BEIIECTBA U €ro Ha3BaHUEM

1) KsS A) cynbdut kanus
2) K2S0O3 b) ruapocynsdun kanus
3) K2SO4 B) cynbdart xanus
4) KHS I') cynpdun xamms
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IIpuMep TecTOBOrO 3aaHUsI MO TEMe
«OKHMCANTETBLHO-BOCCTAHOBHUTEILHbIE CBOHCTBA PACTBOPOB NEPMaHIraHaTa
KaJIusi, Hoauaa Kajaus, OuxpoMara KajJaus».

Bapuanr 1
1. Ykaxure peakuuro, IBISIIOIIYOCS OKACIUTEIbHO-BOCCTAHOBUTEILHOU
1) H,SO,4 + BaCl, = BaSO,| + 2HCI; 2) Zn + HySO,4 = ZnSO4 + Hy
3) CaO + H,0 = Ca(OH); 4) CO, + Ca(OH), = CaCO3; + H,0O
2. A30T UMe€eT CTENEHb OKUCIICHHMS, PABHYIO 15, B COEIMHEHUN
1) Nz; 2) KNOz; 3) HNO3; NO.

3. IIpoiecc BOCCTaHOBIEHUS OTPAXKAET JAHHOE JIEKTPOHHOE YPABHEHHUE
+4 +6

1)§—>_SZ; 2)_SZ—>§ 3) S—>S; 4)§—>+S4
4. Onpeaenute cymMmmy K03(hPUIIMEHTOB B YPaBHEHUHU PEAKIINU
KMnQO4 + K,SO3 + H,SO4 — MnSO, + K,SO4 + H,O

1) 15; 2) 17; 3) 19; 4) 21.
5. BoccTaHoBieHHE MPOUCXOINUT NPU YCBOSHHUH PACTEHUSAMHU
1) SO, 2) PO 3) K*; 4) Zn?*,

3.3. JlabopaTopHas padora

Jisg riryOOKOro M3y4yeHUsl XMMUU Kak HayKH, OCHOBAaHHOM Ha 3KCIEpUMEHTE,
oOy4JaroIrecs: BHIMOIHSAIOT JabopaTOpHbIe padOThl. DTO 00s3aTEIBHBINA AIEMEHT y4eO-
HOTO TpoLecca.

[lepen BbINONTHEHHEM JIAOOPATOPHOU PabOTHI OOyUYaIOIIHUECs TOJKHBI U3YYUTh U
YMETh U3JI0KUTH MOPSAIOK €€ BBIMIOJIHEHUS, B paboueil TeTpaan 00yJaronirecs 3ammchl-
BAaIOT HA3BaHUE, LIEJ]h U MOPSAO0K BBITOIHEHUS J1a00paTOPHON pabOThI, MPUBOAAT XUMH-
YeCKUE peaklnu, 3amoyHsA0T Tabmuiel. [locie BbIMoaHeHHs 1a00OpPaTOpHON pPabOTHI
oOy4Jaronuiicss J0HKEH yMeTh OOBSICHUTH MOJYyYEHHBIE PE3yJbTaThl, COCTABUTh U 00b-
SACHUTh XUMHUYECKHE DPEaKIUH, cAejaTh BbIBOABI. lIpemojaBaTenb nenaeT OTMETKY O
BBITIOJIHEHUHU J1a00paTOPHOIT pabOTHI B KypHAJE.

IlepedyeHnnb Tem J1a0OPATOPHBIX PadoOT

1. Texnuka Oe3omacHocTH npu padore B xummu4eckou Jjadoparopuu. OCHOB-
Hble NMOHATHA M 3aKOHbI XMMHHM. ATOM, MOJIEKYyJla, OTHOCUTEJIbHAs aTOMHas Macca,
OTHOCHUTENIbHASI MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEILECTBA, XUMUUYECKUE PEAKIUU,
SKBUBAJICHT.

2. CrexunoMerpuyeckue pacuerbl. Pacuer MOJISIpHOM MacChl IKBUBaJIEHTa OKCUJIA,
KHUCIIOTBI, OCHOBaHUs, coiu OnpeneneHre MOJSIPHOM MacChl SKBUBAJIEHTA YIIIEKUCIOTO
rasa.

3. MogaenupoBaHue CTPOCHHS aTOMAa HA OCHOBE IOJIOKEHUS] XMMHUYECKOro JJie-
MeHTa B [leprognueckou cucrteme xumuueckux 3jeMeHToB [I.U. Mennesieena.
4, IIpornosupoBanne XUMHYECKOH AKTUBHOCTH 3J1€MEHTOB.
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S. OcCHOBHBIE KJIACCHI HEOPraHHUYECKUX coeAuHeHWil. OKCuIbl U OCHOBAHMS:
ONpENEIICHNUE, MOJyYeHUE, XUMUYECKUE CBOMCTBA.

6. OcCHOBHBIE KJIACChl HEOPTraHMYECKHUX coequHeHuil. Kucnotsl u conu: onpene-
JIeHUE, MOJyYeHUe, XUMUYecKue cBoricTBa. OCOOEHHOCTH B3aUMOJCHCTBUSI METAJIJIOB U
KHCJIOT.

7. XuMu4eckas KMHeTHKa. V3yueHue 3aBUCUMOCTH CKOPOCTH PEaKUUU OT KOH-
LEHTpaIU PEarupyrolnx BEMECTB U TEMIEPATYPBHIL.

8. Xumnueckoe paBHoBecue. KoHcTanTa paBHOBecHs. CMeENIEHHME XHMHYECKOIO
paBHOBECHS.

9. PactBopbl. CriocoObl BhIpaXEHHUS KOHIICHTPAIMU PACTBOPOB: MaccoBas JOJ,
MOJISIpHAsE KOHUEHTpalusi, MOJSIpHAs KOHLEHTpauus 3KBUBaJeHTa. l[IpuroroiieHue
PacTBOPOB 3aJJaHHOW KOHLIEHTPALWH.

10. DuaexkrTpoauTHyeckasi auccoumnanus. OnpenencHre HAMpaBICHUS MPOTEKAHUS
peakumii B pacTBOpax 3J€KTPOJUTOB. Y PABICHHUE MTPOLIECCOM JUCCOLMALMN U THIPO-
mu3a. Bogopoasslii nokasarens. Onpenenenue pH B 3aBUCHMOCTM OT KOHLIEHTpaLUU
MOHOB BOJIOPOJia B pacTBOPE.

11. OkucauTeIbHO-BOCCTAHOBHUTEIbHbIEC CBOHCTBA PACTBOPOB INEPMAHIAHATA
KaJus, Hoauaa Kajaus, Ouxpomara KaJjus.

12. IlepmaHranatomeTpuieckoe onpejejieHue XJIOPH/IA ’kKejle3a B pacTBope.

13. DJaexkTpoxummuyeckue nmpoueccbl. Bo3HMKHOBEHNE CKavyka MOTEHIIMANA Ha T'pa-
HULIE pa3jena MeTaJI-pacTBOp.

14.  Daexrpoxmmuyeckue mpouecchbl. ['anbBaHnyeckuid 3neMeHT SxkoOu-/lanusms.
XVWMHUYECKHE U KOHLICHTPALMOHHBIE rajbBaHUYECKHUE DJIEMEHTHI.

15. KauecTBeHHbIe peaKIMU HA KATHOHBI M1 AHUOHBI.

16. KoauvecTBeHnblii anaau3. Kommiekconomerpus. [IpuMeHeHne KOMITJIEKCOHO-
METPHUH JIs1 UCCIEAOBAHMS COCTaBa MPUPOJIHBIX BOA. OmnpeneneHue kapOoHaTHON
(BpeMEHHOI) )KeCTKOCTH BO/IBI.

JlabopaTopHbie pabOThI BBITIOJHSAIOTCS B COOTBETCTBUM ¢ METOIUYECKUMHU YKa-
3aHUSIMU TI0 BBITIOJTHEHHIO JTa00PATOPHBIX Pa0OT MO JUCIUTUIIMHE « XUMHUSD.

3.4 CobecenoBanue (YCTHBIN ONPocC)

YcTHBIN onpoc MPOBOJIUTCA B BHJIe cOOECEeI0OBAaHUS MOCIIE U3YUEHUSI TeOpeTHuye-
CKOr0 MaTepuasia JISKIIUH U TI0CJI€ BBITIOJIHEHUS J1a00paTOpHON pabOThl BO BpeMsl 1abo-
PATOPHBIX 3aHATHUH.

Tematnka BOIpoCOB, KOTOpbIE MOTYT 3aJaBaThCsi 0OydaromeMycs mpu codeceo-
BaHUU, YCTAaHABJIMBAETCA B COOTBETCTBUU C TEMOW U COJIEp)KaHUEM JIEKIMH U Jabopa-
TOpHBIX paboT. Ilpennonaraercs, 4To Ha OJMH BOMPOC OTBEYAET OJIMH OOYyYaroIIMKCS
rpynnsl. Eciy OblT 1aH HENMOJIHBIM OTBET, TO APYro 00yUYaIOUINIiCs MOKET BHECTH IO-
ACHeHMs. B wTore mnpenopaBaTesb MOJIYYaeT MPEACTABICHHUE O TOM, KaK OCBOEH H
HACKOJIBKO TMOHSTEH TEOPETHUECKUN MaTepHuall, M0 OKOHYaHHH JIaDopaTOpHOU pabOThI
JOJIKEH OBITH C(HOPMYIUPOBAH BHIBO/I.
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Ilepeuennb BOMPOCoOB /UIsl co0eceJ0BaHHS MO TeMe JIeKIHH
«IIpeamer xumuu. CoBpeMeHHbIE MPEICTABJIEHUS 0 CTPOEHHH ATOMA
UYro Takoe arom? Kakue 9acTUIbl HA3BIBAIOTCS HYKJIOHAMU?
B 4ewm 3akmogaeTcs CylmHOCTh KBAaHTOBOW TEOPHH CTPOCHUS aToMa?
B gewm 3akmtogaeTcs KOpIMyCKYISIPHO-BOTHOBOM JTyaii3M CTPOCHHS aToma?
UYro Takoe 3IeKTpOHHAs OpOUTah?
Kak cocTaBuTh 2JIEKTPOHHYIO KOH(DUTYPALUIO aTOMa XUMUYIECKOTO dJIeMeHTa?
: Kakne npuHOHNBI peanu3yloTcs MpU 3alMoJHECHUH SJIEKTPOHAMH SJIEKTPOHHBIX
opOutanein?

ook wnE

Ilepeyens BOIIPOCOB 1Ji1s1 codecel0BaHMS 1O TeMe JIeKIUH
«Ilepuoanyeckuii 3aK0H M MePHUOINYECKAS CHCTEMA
xumMuueckux 3jeMmentoB .. MenaeiieeBa»

1. Kak dhopmynupyercs nepuoandeckuii 3akoH?
2. B uem 3aknroyaeTcs cMbICI MOPSAKOBOTO HOMEPA XUMHYECKOIO AJIEMEHTA?
3. Kakue 006pa3zoM M3MEHSAIOTCS CBOMCTBA aTOMOB XMMHUYECKUX DJIEMEHTOB B 3aBH-

CHUMOCTH OT IIOJIOXKXCHHS B HGpHOI[H‘-IGCKOﬁ cucreme?

IlepeyeHb BONPOCOB 1Jif1 co0eceI0BAHNS IO TeMe JIEKIIUN
«IIposiBjIeHHE IEPHOANYECKOT0 3AKOHA B KUCJIOTHO-OCHOBHBIX CBOMCTBAX
HEOPraHMYeCKHX COCAUHECHUIN»

Ha3oBuTe OCHOBHBIE KJIACCHI HEOPTraHUYECKUX BELIECTB.

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

Yro takoe ruapokcuast? [IpuBeauTe npumMepsl MEI0YEH.

Yro Takoe kucnoTsl? [IpuBeauTe npuMepbl CUIIBHBIX U CJIA0BIX KUCIOT.

Urto Ttakoe conmu? IlpuBenute mpuMepbl COJIEHM CEPHOM, COJSTHOW, YTOJIBHOM,
KPEMHHUEBOM KUCIIOT,
6. Kak HM3MEHSI0TCS CBOMCTBA OKCUIOB, TMAPOKCUAOB, KUCIOT B 3aBUCHUMOCTHU OT
MOJIOKEHUS] XHMHUYECKOTO 3JIEMEHTA B IEPUOINYECKON cucTteMe?

agbrwhE

Ilepeyennb BONPOCOB /151 coOeceq0BAHUSA M0 TeMe JIEKIIMHU
«XuMHYeCKaAsi KHHETHKA)

1. Yro sBIsETCS MPEAMETOM H3yUCHUS XUMUICCKONH KHHETUKH?

2. B dem 3akirouaercs 3aK0H JEUCTBYIOIIUX MaccC?

3. Kakue akTopsl BIUAIOT HA CKOPOCTh XMMHUYECKOU peakinu?

4, B dem cocrout npasuio Baut-I'odda?

S. Kak 3aBUCHUT CKOpPOCTh XMMHUYECKOW PEaKlUu OT MPUPOJbl PEarupyrollux Be-

IeCTB?

6. B dem 3akmouaercs npunnun Jle-Illatense?

IlepeyeHb BONPOCOB /151 co0eceI0BAHMS MO TeMe JIEKIIUN

«PacTBOpBHD)

1. Yrto Takoe pactBop?

2. Kakoe BemecTBo Ha3bIBAETCsl pACTBOPUTENEM, & KAKOE - PACTBOPEHHBIM?
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UTto Takoe pacTBOPUMOCTH?

Kakue criocoObl BeIpakeHUs! KOHIEHTPAIIMN paCTBOPOB U3BECTHHI?
B ueM 3akirogaeTcst Teopus ANEKTPOIUTHUECKON Truccoruanuu?
UT0 Takoe MOHHOE MPOU3BEICHUE BOJIbI?

ook ow

IlepeyeHb BOompocoB [Jisi codeceI0BaHNs 0 TeMe JeKIUH
«OKHCINTEIbHO-BOCCTAHOBUTEILHASI PEAKIUS
YTo TaKkoe cTerneHs OKucIeHue?
YTo Takoe OKUCIICHHE, BOCCTAHOBJICHUE, OKHCIHUTENb, BOCCTAHOBUTEIH?
Kak kimaccupuuupyroT OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKIINHU?
Kak cocTaBuTh ypaBHEHHE OKHCIHTEIHHO-BOCCTAHOBUTEILHOW PEAKIUU METO-
JIOM 3JIEKTPOHHOTO Oananca?

W e

Ilepeyennb BONPOCOB /151 coOOece0BAHUSA M0 TeMe JIEKIIMHU
«IJIEKTPOXMMHUYECKHE MPOLECChD)

1. YT0 Takoe MEKTPOXUUMUYECKHE ITPOLIECCHI?
2. Kak BO3HHKAIOT U I'Z1€ TPOUCXOIST IEKTPOXUMHUECKHUE MPOLECCHI?
3. Kak BO3HHMKAaET CKa4yOK MOTEHIIMAJIa HA TPAHULIE METaJUI-pPacTBOp?
4. UYro no3BossieT paccuntarh ypaBHeHue Hepuacera?
S. Kakune Thmbl 271€KTpOOB U3BECTHBI?
Ilepeyens BONPOCOB AJ151 COOeCeOBAHUS 10 TeMe JIEKIIMHU
«XumMuYeckas UACHTH(PUKAIMS U AHAJIN3 BelleCTB
1. UYTo TakO€ Ka4eCTBEHHBIN aHAIN3?
2. Kakoe nmpaktnieckoe 3HaUeHUE UMEET KaUeCTBEHHBIN aHAIN3?
3. KakuMm TpeOoBaHUSAM AOJKHBI yIOBIETBOPSITH XUMUYECKUE PEAKIIUU, IPUMEHSIE-
MBbI€ B KAYECTBEHHOM aHanu3e?
4, UTo Takoe KOJTUYECTBEHHBIN aHAIN3?
5. Kakue MeToapl KOMMYECTBEHHOTO aHAJIM3a MMEIT 3HAYEHHE B MPHUPOAOIIONIB30-
BaHHUU?
6. Kakue TpeGoBaHMs MPEIbABISIOTCA K XUMUUYECKUM PEAKIHUAM, KOTOPbIE JeKaT B
OCHOBE KOJINYECTBEHHOT'O aHaiIu3a’?
7. Kakue MeTo/ bl KOTMYECTBEHHOT'O aHaIN3a UCTIONb3YIOTCA JJI UCCIIEIOBAHUS BO-
TTBI?

IlepeyeHb BONpocoB 111 co0ece0BAHNS 110 TeMe JJA00pPaATOPHOI0 3aHATHUS
«Texnuka 0e3onacHocTH NpU padoTe B XUMHYECKOH J1a00paTOPHU.
OcHOBHBbIE IOHATHS U 3aAKOHbI XMMUID)

1. Kak paccuutath OTHOCUTEIBHYIO MOJICKYJISIPHYIO Maccy?

2. UTo Takoe KOJIUYECTBO BellecTBa?

3. Kak BBIUMCINTH KOJMYECTBO BEIIECTBA, €CJIM U3BECTHA €r0 Macca U OTHOCUTENb-
Has MOJIEKYJIApHas Macca?

4, YTO Takoe 3KBUBAJICHT?

S. Cdhopmynupyiite 3aKOH SKBUBAJICHTOB.
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Ilepeyenb BonmpocoB 111 co0eceI0BAHNS 110 TeMe JJA00pPaATOPHOIo 3aHATHUS
«Crexnomerpuyeckue pacuerbny
UTto Takoe SKBUBAJICHT?
Kak paccuurtarh MOJSIpHYIO MacCy SKBUBajJeHTa?
Kak paccunrtarh MOJISIpHYIO MacCy 3KBUBAJICHTa MeTasja?
Kak paccuntath MOJSIpHYIO MacCy SKBHBAJICHTa OKCHIA?
Kak paccuurtarh MOJISIpHYIO MacCy 3KBUBAJIEHTA KUCIOTHI?
Kak paccuurtarh MOJIIpHYIO Maccy 3KBUBAJIEHTa TUAPOKcHIa?
Kak paccuntarh MOJSIpHYIO MacCy SKBUBAJIEHTa COJIU?

NoakowdE

IlepeyeHb BONPOCOB I co0eceI0OBAHMS 110 TeMe JJA00PaATOPHOI0 3aHATHS
«MopenupoBaHue CTPOEHUSI ATOMA HA OCHOBE IOJIO’KEHUSI XUMHYECKOI0 3JIeMEeHTA
B llepuognuyeckoin cucrteme xummudeckux 3jemMeHToB /I.U. MenaeneeBa»

1. IIpy MoIenupoBaHUM CTPOCHMS aTOMa BaKHO 3HATH IOPSAIKOBBIM HOMEP XUMHU-
YECKOI'0 AIEMEHTA B IEPUOANYECKON cucteMe. UTo oH 03Havaer?

2. Kak 3ToT MOKHO 0OBSACHUTH (PAKT, YTO 3aps]l Apa aTOMa YUCIEHHO pPaBEeH KOJU-
YECTBY 3JIEKTPOHOB?

3. Kakue siepHble yacTuipl 00yciiaBIMBalOT Maccy aroma?

4, Kak MOXHO BBIYMCIWTH KOJIMYECTBO HEWTPOHOB, €CIM HM3BECTHO KOJHWYECTBO
IIPOTOHOB U OTHOCUTEIIbHAS aTOMHAas Macca?

S. Kak onpenennuts KOJIMYECTBO DHEPIETUUYECKUX YPOBHEM, Ha KOTOPBIX pacIoja-

raroTCs JIEKTPOHBI, €CJIM 3HaTh MECTO XMMHYECKOrO 3J€MEHTa B MEPUOJUYECKON CHU-
creme?

6. Ha kakyro 0cOOEHHOCTh CTPOEHHUSI aTOMa YKa3bIBaeT (DAKT HAXOXKJICHUSI XUMHYE-
ckoro anemenTa B VI rpynne Ilepuoanueckoii cuctembl?

7. Kakue npu3Haku CTpOEHHS aTOMOB XapaKTEPHBI JJII METAJUIOB M JUIsl HEMETal-
J0B?

IlepeyeHb BONPOCOB /151 co0eceJ0BaAHMS 10 TeMe JJA00PATOPHOT0 3aHATHS
«OCHOBHBIE KJIACCHI HEOPTraHMYECKUX COeMHEHNH.
Kucaorsl u cosu: onpeaenenue. [lonyuyenune, xumuyeckue CBOMCTBA.
Oco0eHHOCTH B3aMMO/1eliCTBUSI METAJJIOB U KHCJIOT»

Yro Takoe kucjora?

Yro Takoe coin?

Kakue kucnoTel Ha3bIBalOT cuiibHbIMU? [IpuBennTe mpumepsi?

Kakue cBoiicTBa xapakTepHbI ISl KUCIOTHI-okucauTens? [IpuBeaure mpumeps
KHUCJIOT —OKUCJIMTEIICH.
5. C KakMMU BEIIECTBAMU B3aUMOAECHCTBYIOT COJIU?

Hwnh e

IlepeyeHb BONPOCOB /151 co0eceI0BaAHMS 10 TeMe JIA00PATOPHOI0 3aHATHS
«XHMHYeCKasi KHHETHKA
1. Kak BBIYMCINTH CKOPOCTh XUMHUYECKON peaKuun?
2. YTo 03HAYaeT KOHCTAHTa CKOPOCTH XUMHUYECKOW PEaKInu?
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3. HpI/I BBIYHCJICHUHU CKOPOCTH XUMHYECKOM pE€aKn YYUThIBAIOTCA KOHLICHTpAIUU
BCUICCTB B F&3006pa?>HOM H XKUAKOM arpe€raTHbIX COCTOAHHAX, O6’b}ICHI/ITC, Imo4YeMy HC
YUYUTBIBAIOTCA KOHIOCHTPAIUN TBCPAbIX BCIUICCTB.

Ilepeyensb BonpocoB is cobece0OBAHMS 110 TeMe JJa00pATOPHOI0 3aHATHSA
«XHUMHYECKOE PABHOBECHE»

1. Kak BBIYHMCINTh KOHCTAHTY PaBHOBECHS OOPaTUMOM XMMUYECKON peakuuu?
2. B uem cocrout npunnun Jle-Illatense?
3. Kak cmenraercst paBHoBecre 00paTUMOl XUMHUYECKON PEaKIUU MPU MOBBIILIEHUN
JIaBJIeHUS B cucTteMe?
4, Kak cmenraercst paBHOBecre 00paTUMOIl XUMHUYECKON pEaKIUU MPU YBEJINYEHUN
KOHLIEHTPAIMU OJTHOTO U3 UCXOJIHBIX BEIIECTB?
S. Kak cmemaerca paBHOBecre 0OpaTUMOI peaklMH NpPH MOBBIILIEHUN TEMIIEpaTy-
PBI, €CIIM peaKUusl SIK30TepMUYECKaAst?
6. Kak cmemiaercss paBHOBecHe 0OpaTUMOM peaklMH MpU MOBBILIEHUU TEMIIEpaTy-
PBI, €CJIM PEAKIIMS SHI0TEPMHUYUECKast?

IlepeyeHb BONPOCOB /151 co0eceJOBaAHMS 10 TeMe JJAa00PATOPHOI0 3aHATHS

«PacTBOpPBHD)
1. Kak M0xHO paccunTaTh MacCOBYIO AOJIKO pacTBOpa?
2. Kak omnpenenuTs MacCcy HaBECKHM BELIECTBA ISl IIPUTOTOBIICHHS pacTBOpa Ompe-
JEJIEHHON MacChl € 3aIaHHOM KOHLEHTPALKEN, BBIPa)KEHHOW B MPOLICHTaX ?
3. YTo Takoe MOJISIpHAs KOHLIEHTPALM?
4, Kak MOXHO ompenenuTs MOJSPHYH) KOHIIEHTPAUUWIO, €CIM MU3BECTHA MOJIAPHAS
Macca BelllecTBa, 00beM pacTBOpa U Macca HABECKU BEILICTBA?
S. Kak BBIYMCIANTH MOJSIPHYIO KOHIEHTPALMIO SKBUBAJIEHTA BELIECTBA — COJIH, KHC-

JIOTBI, IIEJIOUH ?

IlepeyeHb BONPOCOB /151 co0eceJ0BaAHMS 10 TeMe JJA00PATOPHOI0 3aHATHS
«JVIEKTPOJTUTHYECKAS TUCCOLMALIHAD)
YT0 TaKoe 3MEKTPOJIUTHI U HEINEKTPOIUTHI?
[IpuBenuTe NpuUMEpPHI FAEKTPOIUTUUECKON TUCCOHAITUEH?
Kak npoucxoaut auccounans BOAbI?
Kak paccuuteiBaercs pH pactBopa? UTo 03HayaeT JaHHBIN OKa3aTeNb?
Kak moxHo paccuurtats pOH pactBopa?

a0

ITepeyens BOonpocoB /uis cobeceJ0BaAHMS 10 TeMe JIA00PATOPHOI0 3aHATHSA
«[lepmanranaTroMmeTpuieckoe onpeaeaeHne xaopuia xemnesa (I1) B pactsope»
1. YT0 Takoe nepMaHraHaTOMETpus?

2. Kakue cBolicTBa IEMOHCTPUPYET NMEpMaHTaHAT Kalusl — OKUCIUTENS UM BOCCTa-
HOBUTENA?
3. Kakwue cBoiicTBa nemoHcTpHupyeT xiopun xkene3a (I1) — okucnurens uimm Boccra-
HOBUTENA?
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4.

Kak  paccraButh KO3 PUITMEHTHI B ypaBHEHUU OKHUCJIUTENIbHO-

BOCCTAHOBUTEIILHOM peaKHI/II/I?

IlepeyeHnb BOMPOCOB IS cOOeceI0BAHMS M0 TeMe JIaG0PaTOPHOT0 3aHATHS
«IJIeKTpoxXuMHuYecKue nmpoieccbl. BO3HUKHOBeHHE CKaYKa MOTEHI[HAJIA HA TPa-

W e

HHILIE pa3jesia MeTAI-PacTBOP»

Kakwue npoueccbl NpOUCXOIAT Ha TPAHULIE Pa3fielia METAII-pPacTBOp?
Kak BO3HHKaET CKayoK NOTeHIHaa?

Yo TaKoe MEKTPOABIIKYILAs cuia?

Kak paccunrtath 31eKTpoaHbIi noteHuuan? Ilpuseaure npumMepsl.

IlepeyeHb BONpPOCOB 1Jis1 co0ecel0BAHMS 10 TeMe JJa00paATOPHOI0 3aHATHS
«JaeKkTpoxuMuyeckue npoueccel. I'anbBannuyeckuii djieMeHT Axo0u-lanuds.

~wn e

(v

Noog b

XnuMHuYecKre U KOHIEHTPAIIMOHHBbIE TAJIbBAHUYECKHE JIEMEHThD)
Kak cocTtaBuTh cXeMy rajilbBAHU4ECKOTO jeMeHTa?
Kak paccuutars 3/IC XUMHUYECKOTO TraIbBaHUUYECKOTO 3JIEMEHTA?
Kak paccuutars 3/IC KOHIIEHTPAITMOHHOT'O TAIbBAHUYECKOTO dJIeMEHTa?
B kakux ciydasx 3Hauenus DJ]C Oyaer uMeth OoJbiiee 3HaueHue?

Ilepeyens BONPOCOB /151 cOOece0BAHUSA 10 TeMe JIa00PaAaTOPHOI0 3aHATHS
«Ka4vecTBeHHbIE peaKIlui HA KATHOHbI U AHHOHBI»
Kakue peakuyn Ha3bpIBatOTCSI AHATUTUYECKUMU?
Yrto Takoe aHaauT?
Y10 Takoe aHAJIUTHYECKUHN CUTHAT?
Kakue aHanmuTr4eckue CUrHajibl BO3MOXHBI IIPU MPOBEICHUN XUMUYECKUX PEaK-

Urto Takoe rpynoBoi peakTuB?
[IpuBenuTe npruMepbl KAYECTBEHHBIX PEAKIINI HA KATUOHBI TSXKEIIBIX METAJIOB.
[IpuBenuTe npuMepbl KAYECTBEHHBIX PEAKIIMI HA aHUOHBI.

IlepeyeHb BONPOCOB /151 co0eceJ0BaAHMS 10 TeMe JJA00PATOPHOI0 3aHATHS

ok wdE

«KoJ1n4yecTBEeHHbIH aHATIH3»
Y10 Takoe KOJIUYCCTBEHHBIN aHAIN3?
Kakue npuHIUIIB JeXaT B OCHOBE KOMIUIEKCOHOMETPUU?
Kakue peakuyu jie:xaT B OCHOBE KOMIIJIEKCOHOMETPUU?
Y10 Takoe ’KeCTKOCTb BOABI?
Kakwue stanbl peanu3yroTcst pu ONPeIeICHUN )KECTKOCTH?
Uto Takoe msArkas Boja, BOAbI CPEAHEN KECTKOCTH, )KECTKask Boa?

3.5 Keiic-3aganus

Ketic-3amanus mo3BossSIIOT MPUOOPECTH HABBIKU MPUMEHEHUS 3HAHUN XUMUH IS

pelieHus npoQecCuOHANbHBIX 33/a4, HalpUMep, Npyu OOBSICHEHUU MPUYUH BO3HUKHO-
BEHHME CKAYKa ITOTEHIMAJIa HAa TPaHULE pa3zesia METALI-PACTBOP U CO3JaHUHU CHCTEMBI
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«MEeTaJlJI- pAaCTBOP» ¢ MAKCUMAaJIbHBIM 3HAUEHHEM DJIEKTPOJAHOIO MOTEHIMAIA.

Keiic-3aganune MoeT peliath NoArpymnna o0y4yarouuxcsi B TeUeHUe OJJHOMU J1abo-
paTopHO# paboThI, JAeNaeT pacyeTbl U OPOpMIISIETCS B TETpaau. 3alaHUE CUUTAETCS BbI-
MOJIHEHHBIM, €CJIH CJIelaH BBIBOJI O TOM, KaKasi U3 CUCTEM «METaJUI-PACTBOP» MO3BOJISET
chopMHUPOBATH MAKCUMAJIBHBIN 3JIEKTPOIHBIN TOTEHIIUAIL.

Keiic-3aganus pa3paboTaHbl JIJIsl BBINOJIHEHUS TaOOPAaTOPHON paboThl «DIEKTPO-
XUMHYECKHUE Tpolecchl. BO3BHMKHOBEHUE CKauka MOTEHIIMANIa Ha TpaHuUle pa3lielsia Me-
TaJJI-PACTBOPY.

IIpuMep Kelic-3aiaHuA:

CpaBHHUTE DJIEKTPOAHBIE MOTEHIMAIBI HUKEIEBOTO JIIEKTPOJA, HOTPYKEHHOTO B
pactsop, cozepxxamuii 0.01 mons/nm nonos Ni%* (¢° Ni?*/ Ni° = -0,23 B), u kanueBoro
5JIEKTPO/Ia, OTPYKEHHOTO B pacTBOp, coaepsxkamuii 0,01mons/n nonos K* (¢° K/ K° =
2,925 B).

3.6 3agaun

Pemenue 3a1a4 no3BOJIAIOT 3aKPENUTh U3YUYEHHBIN BO BpeMsl JICKIIUNA TeOpeTHYE-
CKMIl MaTepuall U KOTOPHIA OBbLT MPOJIEMOHCTPUPOBAH BO BPeMsl BBIMOJHEHUS J1labopa-
TOPHBIX PadoT.

HeckonbKko TUIIOBBIX 3a/1a4 PEHIaroTCs BO BPEMsI BHIMIOJIHEHUS WU TIOCTIE BBIMOJ-
HEHUs JabopatopHOi paboThl. OOyUaronuecs oObICHSIIOT X0/ PEIICHUS 3a]auu, Ha3bl-
BAlOT XMMHYECKHE 3aKOHBI, 3alMCHIBAIOT POPMYIIbI, KOTOpPbIE HEOOXOAMMBI /ISl pacde-
TOB.

IIpuMepHas 3a1a4a NP BbINOJHEHHH JIA00PATOPHOI PadOTHI
no teme «TexHnka 0e30aCHOCTH IPH PadoTe B XUMHMYECKO# J1adopaTopun.
OcHOBHBIE IOHATHS U 3aKOHbI XMMHUID)

3amaua 1. Haiigure MaccoByo0 10110 a30Ta B cyJb(paTe aMMOHMS.
Pemenue.
MaccoBast 10Ji1 3J€MEHTAa B COEIMHEHHHM — 3TO MPOLEHTHOE COAEP)KaHUE 3Jie-
MEHTa B MOJISIPHOM Macce COCAUHECHUS.
1. Haxonum MossipHyto Maccy cylib(aTa aMMOHMS:

M(NH4)2SO4 = 14-2 + 1-8 + 32 + 16-4 = 132 r/momb

2. PaccuntaeM NpOILIEHTHOE COJIep)KaHUE a30Ta, YIUTHIBAsI, YTO B COCTaBE MOJIE-
kyel (NH4)2,SO4 HaxosTCsI BA aToma azoTa:

132 r (NH4)2SO4 — 100 %
28 T N — X

_ 28-100
X= ——
232

=212%
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OtBet: MaccoBas 1011 a30Ta B cynb(aTe aMMoHUs coctasiser 21,2 %.

IIpumepHas 3a7a4ya NPy BLINOJHEHUH JTA00PATOPHOI padoThI
no teme «CrexuomeTrpruiecKne pacuerbn»

3amauya 1. Omnpenenure MOJISIPHYIO Maccy 3KBUBaJIeHTa (HOChHOPHON KHUCIOTHI B
CJIEIYIOIIUX PEAKIUAX:

1) HsPO4 + 3NaOH = NasPO, + 3H,0

M, o, 98

Mks (11, P0,) =3 = 32,6 I/MOJIb

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

Mipo, _ 98
M, po,) = HZPO =?=4gr/MOHB

IIpuMepHas 3a1a4a NP BbINOJHEHUH JIA00PATOPHOH PadoOTHI
no reme «PacTtBopbsn»

3apaua 1. CkoibpKO XJIOpUAA HATPHUS HAIO B3BECUTh U OTMEPHUTH BOJIbI, YTOOBI
noxyunThb 150 r 5% pacTtBopa.
Hano:
(Dp—pa NaCl — 5%
mp—pa NaCl — 150 r
HajiiTu:
MpNaci = 7T
Muo =771
Pemenne:
1. 3anumem Gopmyity A BBIYMCIEHHUS] MAaCCOBOM JI0JIM XJIOPHIa HATPHUS B PaCTBOPE:
m, -100%

Wp-pa =
p—pa

2. 1515t TOTO, YTOOBI BBIYUCIUTH MAcCy XJIOPHAA HATpus, Ipeodpasyem GopMyy:
m NaCl = (l)pfpa NaCl mpfpa_ NaC]/lOO%

3. Cnenaem pacueTr Macchl XJIOpUa HaTpUs:
M Naci = 5% 150 1/100% = 7,5

4. OrnpenenuM Maccy BOJIBI JIJIsl IPUTOTOBJIEHUS PACTBOPA:
Mp-pa = Mu20 + M Nac
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1 r BobI 3aHUMaeET 00beM 1 MJI, ClieIOBATENBHO, ISl IPUTOTOBIIEHUS PACTBOPA
C TIOMOIIBI0 MEPHOI MOCYAbI HY>KHO OTMEPUTH 142,5 M1 BOJIBI.

IIpumepHas 3aga4a mo reme:
«JIeKTpoXuMHUYecKHe npoueccol. 'aibBaHuYecknid 3jeMeHT AKkoou-
Janmdiasa. XuMu4YecKue 1 KOHIEHTPAIMOHHbIE rAJIbBAHMYECKHE 3JIeMEeHThD)

3amaya 1. Boeruucnure 3/[C MeIHOrO KOHIIEHTPAILIMOHHOTO 3JEKTPOJA, €CIU
MEJIHbIE 3JIEKTPO bl TOMEIIEHBI B PACTBOPHI MEIHOTO KyIOPOCa C KOHIICHTPAIUIMHU
C1=0,019 moup/1 u C,=1,9 monn/1.

lamno:
Mennslil 31EKTPOT
PacTtBOpBI METHOTO Kymopoca
C.=0,019 monn/n
C>=1,9 moin/11.

Haiitn:
DJ1C
KOHIICHTPAITMOHHOTO 3JIEKTpOaa-?

Pemenue:
OJ1C KOHIIEHTPAIIMOHHOTO JIEKTPO/Ia PaCCUUTHIBAETCS 10 hopMmyJie:

_ 0059 14 &
sac= = 19 ¢

Z- 3TO KOJIMYECTBO JJICKTPOHOB, KOTOPBIC OTAACT aTOM MEIU

Cu?* +2e —Cu°, ciemoBaTenbHO Z=2

0059 g L1900 ,
c= 5 0019 =0029 Ig [10%] =0,029 x2=0,059B

OtBer: 3/IC METHOrO KOHUEHTPALMOHHOTO 3JIEKTPOAA MPU 3aJaHHBIX KOHIIEHTPALUAX
pacTBOpa MeIHOro Kynopoca pasHa 0,059 B.

3.7. PyOe:xxHbIi KOHTPOJIb

Hean npoBeaeHusi py0e;KHOro KOHTPOJIS: IPOBECTH KOHTPOJIb 3HAHUI o0y4a-
IOLMMUCS OCHOBHBIX XMMHUYECKUX 3aKOHOB U MPOLECCOB, YMEHUU OOBSCHATH CBA3b
MEK1y ITOJIOKEHUEM DIIEMEHTA B IEPUOAUYECKOM CUCTEME, CTPOCHUEM aTOMa JIEMEHTA
1 CBOMCTBAMM BEILECTB; HABBIKOB PAaCCUMTATh KOHLIEHTPALMU PACTBOPOB Pa3IMYHBIX
COCAMHEHNH, ONIPEAEIISITE TEPMOANHAMHUYECKUE XapAKTEPUCTUKA XUMUUECKUX PEAKLIMM,
ONMCATh raJbBAHUYECKUN DJIEMEHT U PACCUUTATH JIEKTPOABUKYIIYIO CUILY.
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Bonpocsl pyoe:xxknoro konrpoJiss Ne 1

Bonpocwi, paccmampusaemvie Ha ayOumopHbIX 3aHAMUSX

1. [IpenMer XuMuu.

2. CoBpeMeHHbIE TPEJCTABICHUS O CTPOCHHHM aToMa. JJEMEHTapHbIE YaCTHIIbI,
aTOMHOE $]IpO, U30TOMbI, TOHSITHE DJIEMEHTA.

3. KBaHToBas Teopusi ctpoeHus: atoma. KopryCKynsipHO-BOJTHOBOM yajau3M dJeK-
TpOHa.

4, DHepreTuyecKoe COCTOSIHUE AJEKTpOoHa B atoMe. KBaHTOBbIE yncia. Ou3nueckui
CMBICJI KBaHTOBBIX uncell. [lonarue opoutanu.

d. DnexTpoHHas KoHpuUrypamus aToMoB. [lopsAmoKk 3anmoMHEHNS JIEKTPOHAMH OpOH-

TaJlel: NPUHIUII HauMEHbIIEH dHepruu, npuHoun llaymm, npasuno XyHnma, npaBuio
KiteukoBckoro.

6. OTHOcUTENBbHAs aTOMHAs Macca, OTHOCUTENbHAsI MOJIEKysipHast Macca. Kak pac-
CUMTATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO Maccy?

7. KosmyecTBo BemiecTBa, equHuIa U3MepeHus. DopMyra sl ONpeIesieHUs KOJIu-
yecTBa BemecTBa. MosisipHas macca.

8. ITonsTe SKBHBajJeHTA. 3aKOH SKBUBAJICHTOB. lIoHSATHE SKBHBaJIeHTa, SKBHUBA-
JIEHTHOTO 00beMa, MOJISIPHON MacChl SKBUBAJICHTA.

Q. Pacuer MonsipHOM MacChl SKBUBAJIEHTA 3JIEMEHTA, OKCUIA, KUCIOThI, OCHOBaHUS,
COJIH.

10. Tlepmomnyeckuii 3aKOH W MEPUOIUYECKas CUCTEMa XUMUYEeCKnX >nemeHToB J[. 1.
MenpaeneeBa. PU3NYECKUN CMBICI TOPSAKOBOTO HOMEpPA AJIEMEHTA.

11. 3aKOHOMEpPHOCTH MEPUOAMYECKOTrO M3MEHEHHUs CBOMCTB JJIEMEHTOB Ha OCHOBE
nonoxxkeHuss B llepuonnueckoi cucreme xumuudeckux sneMmeHToB .M. Menneneesa.
N3menenne aroMmubiX paauycoB. [lorenuman wnonumzauuu. CpoJACTBO K 3JIEKTPOHY.
DJIEKTPOOTPHUIIATEIILHOCTD.

12. IIporHo3upoBaHUE XMMUYECKON aKTUBHOCTH 3JIEMEHTOB Ha OCHOBE TOJIOXKCHHS B
[lepnoanueckont cucreme xumuueckux 3eMeHToB .M. MeHneneena.

13. IIposiBieHHE MEPUOIUYECKOTO 3aKOHA B KUCIOTHO-OCHOBHBIX CBOWMCTBaX Heopra-
HUYECKUX COCIIMHCHUU.

14. T'eHetrnueckas CBsI3b OCHOBHBIX KJIAaCCOB HEOPTAHUYECKUX COCAMHEHU.

15. H3meHeHHe XMMUYECKUX CBOMCTB OKCHUJIOB, THAPOKCHUIOB B 3aBUCUMOCTH OT IIO-
JIO)KEHUSI aTOMOB 3JIEMEHTOB B lleproanueckor cucreMe Xxumuueckux sieMeHTos /[l M.
Menneneena.

16. HM3meHeHHEe XMMHYECKUX CBOMCTB KUCJIOT M COJIEH B 3aBUCUMOCTH OT TOJIOKECHUS
aToMoB 371eMeHTOB B Ilepuonnueckon cucreme xumuueckux ainemeHToB .M. Menpe-
JieeBa.

17. OcHOBHBIE KJAcCChl HEOPTaHUYECKUX COCAMHEHUN (KUCIOTHI, COJIU, OKCHIbI, OC-
HOBaHMS): ONPEICIICHUE, TUIbl, XUMUUYECKUE CBOMCTBA, MOJIyYEHHE.

18. Xwumwnueckas kuHeTHKa. CKOPOCTh XUMHUYECKON peakiuu. PakTopbl, BIUSIONINEC
HA CKOPOCTh XUMUYECKOUN PEAKIIUU.

19. IlpaBuno Baut-I'odda. Temnepatypusiii kordduiueHt. YpaBHeHue AppeHuyca.
20. 3akon geicTByromux Macc. KOHCTaHTa CKOPOCTH PEAKIIHH.
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21. 3aBHUCHUMOCTb CKOPOCTH PEAKIMHU OT MPUPObI BEUIECTB. DHEPrUs aKTUBAIIMU XU-
MUYECKUX PEAKUNNA. AKTUBUPOBAHHBIN KOMILJIEKC.

22. Xumuudeckoe paBHOBecue. JIMHAMUYECKUN XapaKTep XUMUYECKOTO PaBHOBECHSI.
23. Koncranra paBHoBecus. CMelleHHE XMMHUYECKOTO paBHOBecHUs, NpuHuun Jle-
[ITaTrense-bpayHa.

BOI’IpOCbl 07151 CAMOCMOSIMENIbHO20 U3y4erHus

1. 3aKOH COXpaHEHUsI MacChl. 3aKOH COXPAHEHUS SHEPIrUu. B3anMocCBs3b 3HEPruu 1
Macchl (ypaBHEHUE DWHILITENHHA).

2. 3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH KpaTHBIX OTHoIIeHWi. Hecrexmomerpuue-
CKHE COCITMHEHUS.

3. Xumnyeckue peakunu. Knaccuukaius XuMUYECKUX peaKiui.

4, Teopernueckoe 000CHOBaHUE NEPUOJUUECKOTO 3aKOHA.

5. [Tpumepsl U OOBSCHEHMS] NMEPUOJUYECKOIO H3MEHEHHS CBOMCTB XUMHUYECKHX
AJIEMEHTOB B 3aBUCHUMOCTH OT I1OJIOKEHHUS B IEPUOANYECKON CHCTEME.

6. XuMunyeckas CBs3b. Y CIOBUS 00pa30BaHUSI XUMUUYECKOM CBSI3U. DHEPTUsl CBA3H.
7. KoBasneHnTtHas cBs3b (1ossipHas ¥ HenossipHas ). J{unoapHbIi MOMEHT.

8. ['uGpumusanus opouraneii sp, sp?, sp°.

9. OOMEHHBIII ¥ JOHOPHO-AKIENTOPHBIA MEXaHU3Mbl O0pa30BaHUs KOBAJEHTHOU
CBA3U.

10. Hownnas cBs3sb. [Ipupoaa u cBoiicTBa HOHHOH CBs3H. [IprMepbr 0Opa3oBaHusI.

11.  VcnoBust 00pa3oBaHusi BOAOPOAHOM CBSI3H.

12. Merammueckas CBA3b. DIEKTPOHHOE CTPOECHUE M OCOOCHHOCTH CBOWCTB METal-
JIOB.

13. IIpakTHueckue MpUMEphl PETYIUPOBAHKSI CKOPOCTH PA3IMIHBIX IMMPOIECCOB.

14. ®a3zoBoe paBHOBECHE.

15. VYckopenue xummuueckux peakuuii (karanus). [lonsiTue o katanmszaTopax U Kata-
JTUTUYECKUX PEAKIUAX.

Bonpocsl pyde:kHOTro KOHTPOJisi Ne 2

BOI’lpOCbl, paccmvampuesaemvle Ha aydumoprlx SAHAMUAX

1. PacTBOpbl. Buasl pacTBOpPOB 110 arperaTHoMy cocTosiHuto. IloHsaTue pactBopure-
JIs1, PACTBOPEHHOI'0 BEIIECTBA. PacTBOPUMOCTD, POU3BEACHUE PACTBOPUMOCTH.

2. CriocoObl BbIpa)KeHUS KOHIIEHTPALUKA PACTBOPOB.

3. [TIpurorosiieHME pacTBOPOB 3aJaHHON KOHLICHTPALUH.

4, Teopus snexktponurndeckoit quccounanuu C. Appennyca. CTeneHb 1 KOHCTaHTa
JIUCCOLIUALIAM.

5. Juccoumnanuss Boabl. VMOHHOE TIPOU3BENCHUE BOJBI, BOAOPOAHBIA MOKA3aTEIb
(pH).

6. Onpenenenue pH B 3aBHCUMOCTH OT KOHIIEHTPALIMA HOHOB BOJOPOJIa B PACTBOPE.
1. ['mpponus conen.

8. OnpeneneHue HanpapleHUs MNPOTEKAHHS PeaKkUUid B PaCTBOPAX SJIEKTPOJIUTOB.

YpasiaeHue NpoueccoM IUCCOLUALUU U THAPOJIN3A.
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Q. OKHUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakuuu. CteneHb OkucieHus. lloHsThe
IIPOIIECCOB OKHUCJICHUS, BOCCTAHOBJICHUs, OKUCIIUTEIISI, BOCCTAHOBUTEN. BakHeiiue
OKHCIIUTENIM U BOCCTAHOBUTEIIH.

10. Twunsl OKMCIUTETHEHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

11. CocraBiieHHe ypaBHEHHI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN IO METO-
1y 3JIEKTPOHHOT0 OaJiaHca.

12.  OkuCIATETbHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA PACTBOPOB TNEPMaHTaHATA KalWs,
Hoauma Kanus, Ouxpomara Kajusl.

13. TlepmanranaromeTpusi.

14. TlonsThe 00 AIMEKTPOXUMHUYECKUX MpoleccaXx. BO3HMKHOBEHHE CKadKa MOTEHIIN-
aJyia Ha TPaHMIIE METAILI-PAcTBOP.

15.  JIBOITHOM 3JEKTPUUECKUI CIIOU U €ro CTPOCHHE.

16. VYpaBuenue HepHcra.

17. PasnuuHbIe TUIIBI DJIEKTPOJIOB.

18. TanpBanmueckuii 351eMeHT SIkoOu-JlaHu>Is.

19. Xwumunueckue U KOHIICHTPAITMOHHBIC TaJIbBAHUYECKHUE JICMEHTHI.

20. Xumuueckas uaeHTU(PUKAMS M aHaAIW3 BemniecTB. KauecTBEHHBIH M KOJIMYE-
CTBEHHBIN aHAJIH3.

21. XuMHUYECKHEe METOJIbl aHAIN3A.

22. OU3NKO-XMMHUYCCKHE METOJIBI aHAJIN3a.

23. IlpuMeHeHHe MeTOJa TUTPUMETPHH IS MCCIECIOBAHUS COCTaBa MPHUPOIHBIX U
MUHEPaJIbHBIX BOJ.

24. KadecTBeHHBIC peaKIMKM Ha KAaTHOHBI M AaHWOHBI.

25. KomnuectBeHnslit ananu3. Kommnexkconomerpus. [lpuMeHeHne KOMILIEKCOHO-
METPHH JIJIS UCCICAOBAHMS COCTaBa MPUPOIHBIX BOJI.

Bonpocul ona camocmosmenbHo2o uzyuenus
1. ['uppatrnas teopust .M. Menneneea. ConbBatauus. ['mapartanusa. CoJibBaThl.
I'mapater.
PactBopumMocTh BemecTB B Boje. loHHbIE peakiuu B pacTBopax. [Ipumepsl.
HacplleHHble, HEHACHIEHHBIE, IEPECHIIIIEHHBIE PACTBOPBI.
CunpHbIC U CITa0bIe AJICKTPOJIUTHI.
Huddysus, ocmoc. Ocmotrueckoe nasiaeHue. OcMoc B IpUpoie.
AHOMaJIbHBIE CBOMCTBA BO/IBI.
[IpakTHuecKkoe MPUMEHEHUE IIEKTPOJIN3A.
DJIEKTPOJIU3 pacijiaBa U PacTBOpA XJIOPUIA HATPUS C UHEPTHBIMU 3JIEKTPOIaAMMU.
3akonsl Dapazes.
0. Koppo3sus. Buasl koppo3un: XuMudeckasi, SJIeKTPOXUMHUIECKas.
1.  Omnpenenenue kapOOHATHOM (BPEMEHHOMN) AKECTKOCTH BOJIBI.

HB©O©oONO O AWN
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3.6. IIpomexyTOoUHAasi aTTeCTALMS
KoHTpob 32 0OCBOCHHEM AMCIUILINHBI « XUMUS» U OI[CHKA 3HAHUH 00yJaroIuX-
Csl Ha 3a4eTe MPOU3BOJUTCS B COOTBETCTBUU C YYEOHBIM IIJIAHOM IO CIEIUATBHOCTH

20.03.02 ITpupo1000yCcTpONCTBO U BOJIONIOIH30BAHHE.

BOHpOC])I, BBIHOCHUMBIC HA 3a49€T

1. [Ipenmer xumuu.

2. CoBpeMeHHbIE TMPEACTABICHUS O CTPOCHHHM aToOMa. OJEMEHTapHbIE YACTHIIBI,
aTOMHOE SIIPO, U30TOIIbI, TOHATUE JIEMEHTA.

3. 3aKOH COXpaHEHHUsI MacChl. 3AKOH COXPAHEHUs SHEPTUU. B3auMOCBSI3b SHEPTUH U
Macchl (ypaBHEHUE DUHIITEIHA).

4, 3aKOH TOCTOSIHCTBA COCTaBa. 3aKOH KpaTHbIX OTHouueHWil. Hectexumomerpuue-
CKHME COCIMHECHUS.

5. Xumnueckue peakiuu. Kinaccupukarus XuMHYECKUX PEaKIIUi.

6. KBaHTOBas Teopusi cTpoeHusi atoma. KopryCKyJISpHO-BOJHOBOM yaju3M dJIEK-
TpPOHa.

1. DHEPreTUYECKOE COCTOSIHUE JIEKTPOHA B aToMe. DU3NUECKHUI CMBICT KBAHTOBBIX
yucen. [lonsitue opburtanu. KBaHToBble uncna.

8. OnextpoHHas KoH(purypauus atomoB. [lopsaok 3anoaHeHus 3IeKTpoOHaMu OpOu-

TaJed: NMPUHIMI HAauMEHbIIEH SHepruu, npuHuun Ilaynu, npasuno XyHzaa, mpaBUiIo
Kieukosckoro.

9. OTHOcHTENIbHAs aTOMHAsl Macca, OTHOCHTEIbHAs MOJIEKyJsipHas macca. Kak pac-
CUMTATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO Maccy?

10. KonuyectBo BemiecTBa, eAnHMIIA U3MepeHus. DopMyia AJid ONpeesieHusl KOJIu-
yecTBa Beuiectsa. MolsipHas macca.

11. Tlonsitue HSKBHBaJCHTA. 3aKOH HKBHBaJeHTOB. [loHATHE SKBUBaJEHTa, DKBUBa-
JICHTHOTO 00beMa, MOJIIPHOM MacChl SKBUBAJICHTA.

12.  Pacuer MOJSIpHOIN MacChl SKBUBAJICHTA DJIEMEHTA, OKCUAA, KUCIOThI, OCHOBAaHUS,
COJIH.

13. Ilepuoauueckuii 3aKOH U NEPUOJUYECKAs CUCTEMA XUMHUUYECKHUX demeHToB [.1.
MenneneeBa. PU3NYECKUN CMBICI HOPSIKOBOTO HOMEPA JIEMEHTA.

14. Teopernueckoe 000CHOBAHHUE MEPUOIUUECKOTO 3aKOHA

15. 3aKoHOMEpPHOCTH MEPUOAMYECKOTr0 M3MEHEHHUsI CBOMCTB 3JIEMEHTOB Ha OCHOBE
nojioxkeHusa B Ilepuommueckon cucreme xumuueckux anemeHToB .M. MeHnneneesa.
N3menenne aTtomHbIXx paanycoB. llorenuman wnonuzaumuu. CpOACTBO K 3JIEKTPOHY.
DJIEKTPOOTPHUIIATEIILHOCTD.

16. Ilpumepsl U OOBSICHEHHS NEPUOAMYECKOTO HM3MEHEHHUS CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB B 3aBUCMMOCTH OT IIOJIOXKEHHSI B IEPUOAUYECKON CUCTEME.

17. IIporHo3npoBaHUE XMMUYECKON aKTUBHOCTH 3JIEMEHTOB Ha OCHOBE IOJIOKECHMS B
Ilepnognueckoi cucrteme xumnuueckux 3meMenToB .M. Menneneesa.

18. Xumwuueckas cBs3b. Y CIOBUSL 00pa30BAHMS XUMUUECKOU CBSI3U. DHEPIHsl CBSI3H.
19. KoBaneHTHas CBs3b (MOJISIpHAS U HEMOJsApHAs). JIUTOJIbHBIM MOMEHT.
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20. TubGpuamsanus opoutaneii sp, sp?, spd.

21. OOMeHHBII M JOHOPHO-aKIENTOPHBIM MEXaHU3Mbl OOpa30BaHMUS KOBaJEHTHOM
CBSI3U.

22. Hownnas cBs3b. [Ipuposa u cBolicTBa HOHHOM cBs3u. [IpumMepsr oOpazoBaHusl.

23.  YcnoBusi 00pa3zoBaHUs BOJOPOIHOM CBSI3H.

24. Meramueckasi CBsI3b. DJIEKTPOHHOE CTPOEHUE U OCOOEHHOCTH CBOMCTB MeTall-
JIOB.

25. IIposiBneHUE MepruoOAMIECKOTO 3aKOHA B KHCIOTHO-OCHOBHBIX CBOMCTBAX HEOpra-
HUYECKHX COCIMHEHHM.

26. T'enermdeckast CBSI3b OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCAMHEHUM.

27. H3meHeHre XMMHYECKUX CBOHCTB OKCHJOB, THAPOKCHIOB B 3aBUCHMOCTH OT TIO-
JIOKEHHS aTOMOB 3JIEMEHTOB B [leproandeckoit cucreMe XuMUYeCKux 3yemMeHToB J[. 1.
Menneneesa.

28. N3meHeHre XMMUYECKUX CBOMCTB KUCJIOT U COJIEH B 3aBUCUMOCTH OT MOJIOKEHUS
aTOMOB 3J1eMEeHTOB B [lepuoguueckon cucreme xumudeckux 3iaemeHToB .M. Menne-
JIeeBa.

29. OcCHOBHBIE KJIaCChl HEOPTAHMYECKUX COCMHEHUN (KUCIOTHI, COJIM, OKCHJBI, OC-
HOBAaHWSI): ONPEJIEIICHNUE, TUIIbI, XUMUYECKUE CBOMCTBA, MOJyYCHUE.

30. Xwummnueckas kuHeTHKa. CKOpPOCTh XUMUYECKON peakuuu. DaKTOphl, BIUSIONINE
Ha CKOPOCTb XUMHUUYECKOUN pPEeaKIInH.

31. IIpasumio Baut-T'odda. Temneparypnslii koadpdunment. YpaBuenue AppeHuyca.
32. 3akoH aeicTByronmx Macc. KoHCTaHTa CKOPOCTH pEaKIIHH.

33. 3aBHCHMOCTH CKOPOCTH PEAKITMH OT MPUPOJIBLI BEIIECTB. DHEPTHS aKTUBAIMHN XH-
MHYECKUX peakUHil. AKTUBUPOBAHHBINA KOMILIEKC.

34. Xwumudeckoe paBHOBecue. J[MHAMUYECKUI XapaKkTep XMMHUECKOTO PABHOBECHSI.
35. KoncranTta paBHOBecus. CMeEIIeHHE XWMHYECKOTO paBHOBECHs, MpuUHIMIM Jle-
[ITaTenpe-bpayHna.

36. IIpakTuueckue mpUMephl peTyJIUPOBAHUS CKOPOCTH PA3TUYHBIX TIPOIIECCOB.

37. da3oBoe paBHOBECHE.

38.  VYckopeHue XMMUYECKUX peakiuil (katanui). [loHaTue o kaTanu3aTopax M KaTa-
JTUTUYECKUX PEAKIUAX.

39. PactBopsl. Buabl pacTBOpoB 10 arperatHomy coctosiauio. [loHsaTue pactBopute-
Ji, paCTBOPEHHOTO BellleCTBA. PacTBOPUMOCTD, MPOU3BEAECHUE PACTBOPUMOCTH.

40. T'maparnas Teopust J[.M. Menneneea. ConbBaranus. ['maparanus. CoJibBaThI.
I'mpopate!.

41. PactBOpUMOCTH BelIecTB B Bojie. loHHBIE peakiinu B pacTBopax. [Ipumepsl.

42. HacelleHHbIC, HEHACHIIIIEHHBIE, TIEPECHIIIICHHBIE PACTBOPHI.

43.  CunpHble U cla0bIe AIEKTPOJIUTHI.

44,  Jluddysus, ocmoc. OcMoTuyeckoe aasienue. OcMoc B IPUPOJIE.

45.  CrnocoObl BeIpa)KE€HUsI KOHIIEHTPAIIUU PACTBOPOB.

46. IlpuroToBiieHHE PACTBOPOB 3aJaHHON KOHIICHTPAIUH.

47. Teopus anexrpoautnyeckor aucconuranuu C. Appennyca. CTeneHb 1 KOHCTaHTa
JTVCCOLIAALIVH.
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48. Jluccoumanusa BoAabl. MoHHOe mNpou3BeAeHHE BOJbI, BOAOPOJIHBIN MOKa3aTelb
(pH). AHOMaNBHBIE CBOMCTBA BOJIBI.

49. Omnpenenenue pH B 3aBUCUMOCTH OT KOHIIEHTPALIMKA HOHOB BOJIOPOJIa B PaCTBOPE.
50. T'mapomnus coseit.

51. OmpeneneHue HarpaBiIeHHUS NMPOTEKAHUSA PEAKIUN B PACTBOpPAX AJIEKTPOIUTOB.
VYrpaBieHue Nporeccom AUCCOUAIMU U THIPOJIU3a.

52. IlpakTudeckoe MPUMEHEHUE IJICKTPOIIU3A.

53. DnexTpoau3 paciuiaBa M pacTBOpa XJOpUIaa HATPUsI C HHEPTHBIMH JIEKTPOTAMH.
54.  OKUCIUTENHHO-BOCCTAHOBUTEIbHBIC peakiuu. CreneHb okucieHws. [loHsThe
MIPOIIECCOB OKHUCJICHHS, BOCCTAHOBJICHHS, OKHUCIUTENS, BOCCTAHOBUTENSI. Bakuewme
OKHUCJIUTENIA ¥ BOCCTAHOBUTEIIH.

55.  Tumbl OKUCAUTEIBHO-BOCCTAHOBUTEIHHBIX PEAKITUH.

56. CocraBieHnue ypaBHEHUN OKHCIATEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA 110 METO-
7y 3JE€KTPOHHOTO OanaHca.

57.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA PACTBOPOB IEpMaHTaHaTa Kajwus,
Honua Kanus, Ouxpomara Kajusl.

58. IlepmanranaromeTpus.

59. Ilonarue 06 >MEKTPOXMMUUYECKHUX Tpolieccax. Bo3HUKHOBEHHE CKayKa MOTEHIIH-
ajyia Ha TpaHMIle METAJLI-PacTBOP.

60. JIBOIHHO SIEKTPUUYECKUIN CIION U €0 CTPOCHHE.

61. VYpaBuenue HepHcra.

62. Pa3nudHbBIE THIBI AJEKTPOIOB.

63. T'ampBaHmueckuii anemMeHT SK00Ou-/lannas.

64. XwuMmHuYeCcKHE M KOHIICHTPAIIMOHHBIE TaTbBAHUUECKHE dJIEMEHTHI.

65. 3axonsl Dapanes.

66. Kopposus. Bumasl koppo3un: XUMHUYECKas, JICKTPOXUMHUICCKAS.

67. Xumudeckas uAeHTU(PUKAIMS M aHAIU3 BemiecTB. KadyecTBEHHBIH M KOJIMYE-
CTBEHHBIW aHAJIU3.

68. Xumnueckue u GU3NKO-XUMUUYECKUE METObI aHATU3A.

69. I[IpuMeHeHue MeTOJa TUTPUMETPHUH IS MCCIEIOBAHUSA COCTaBa MPHUPOAHBIX U
MUHEPATbHBIX BO/I.

70. KadecTtBeHHBIEC peakiiMi Ha KATHOHBI M AHHOHBI.

71. KomnuectBenHnslii ananms. Komriekconomerpus. [IpuMeHeHHe KOMITJIEKCOHO-
METPHH JIJIS1 UCCIICIOBAHUS COCTaBa MPUPOIHBIX BOJI.

/2. Onpepgenenue kapOOHATHOU (BPEMEHHOM ) )KECTKOCTU BOJIBI.

4. MeTtoanueckne MaTepuaJibl, ONpeaesiionye Nnpoueaypbl OlleHUBAHUS 3HAHUIA,
YMEHUI, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH,
XapaKTepu3yluX 3Tanbl GopMHUpoOBaHUSA KOMIIETEHIIUI

4.1 Ilpouexypsl OllecHNBAHUS 3HAHUI, yMEHHIi, HABLIKOB
U (WIH) ONBITA AeATEeJbHOCTH

KoHnTtposb pe3ynbraToB 00yueHus o0yqaronuxcsi, 3TarnoB U YpoBHSI (pOpMUPOBa-
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HUA KOMHCT@HHI/Iﬁ 0 JUCHHIIIIMHC «XUMHS» OCYIICCTBIACTCA YCPE3 IMPOBCACHUC
BXOJHOro, TCKyHiero, pY6C)KHBIX, BBIXOJHOI'O KOHTpOJ'ICﬁ N KOHTPOJIA CaMOCTOSITEIIbHOU

paboTHL.

4.2 Kputepum olleHKM 3HAHW i, YMEeHUI, HABBIKOB U (MJIH) ONBITA IeATEIbHOCTH,
XapaKkTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOCHMS
00pa3oBaTeJbHOI MPOrpaMMbl

Omnmncanue mIKajbl OLCHUBAaHUA JOCTHKCHUA KOMHCTGHHI/Iﬁ Mo JUCHUIIIMHE ITPUBCACHO

B Ta0JHIE 6.

Tabnuua 6

YpoBeHb
OCBOCHHUS
KOMIIETEHIIMHI

OtMmeTka
(mpomexyTouHas
aTTECTaIs)

Omurcanue

B8bICOKUIL

«3a4YTCHO»

OOyuatromuiicst IEMOHCTPUPYET 3HAHUS OCHOBHBIX XMMHMYECKHX 3a-
KOHOB U INIPOLIECCOB, B T. 4. COBPEMEHHBIE MIPEICTABIECHUSI O CTpOE-
HUU aToMma, MEepUOAMYECKUI 3aKOH U MEepHOAUYecKas CHCTeMa XH-
muueckux sneMmeHToB J[.M. MenneneeBa, NpOSBICHUS NEpUOANYE-
CKOTO 3aKOHa B KHCJIOTHO-OCHOBHBIX CBONCTBaX HEOPTraHMYECKUX
COEIMHEHHH, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEAMHEHUH, XU-
MUYEeCKOW KHMHETUKH, XMMUYECKOT0 paBHOBECHs], KOHCTaHTY PaBHO-
BECHs, YCJIOBUS CMEIICHHUsS XMMHYECKOTO PaBHOBECHS, MOHITHA O
pacTBopax, JJEKTPOJIUTUYECKOH IUCCOLMAINM, OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIX PEaKIHi, MOHATHE OO0 D3JICKTPOXHUMUYECKUX
IpoLeccax, BOSHUKHOBEHUH BOJOPOAHOTO MOTEHIMANA Ha TPaHULE
METaJIII-pacTBOpP, IABOMHOM 3JIEKTPUYECKOIO CJIOS U €ro CTPOESHHUS,
ypaBHeHue HepHcTa, pa3nuyHble THIIBI 3JIEKTPOAOB, YMEET OMUCATh
raJIbBaHUYECKHUI JIEMEHT U PacCUUTATh JIEKTPOAHBIM MOTEHIIHA U
OJIC, ymeeT OOBSICHUTD CBSA3b MEXIY IOJIOKEHHEM 3JIEMEHTa B Iie-
PHOJINYECKON CHCTEME, CTPOCHHEM aToMa 3JIEMEHTa W CBOWCTBAMHU
BEIIIECTB; pacCUMTaTh KOHIEHTPAI[MN PACTBOPOB PA3IMUYHBIX COEIH-
HEHUH, ONpeNeNsITh TEPMOAMHAMUYECKUE XaPAKTEPUCTUKN XHUMHUE-
CKHX pPEaKlHi, 3HaeT OCHOBBI KAYECTBEHHOIO0 M KOJIWYECTBEHHOTO
aHallM3a BEIECTB, BJIAJIC€T NEPBUYHBIMH HABBIKAMHU BBIMOJIHEHHUS
OCHOBHBIX XMMHYECKHUX Ja0OPaTOPHBIX ONEpaluii, OMHCAHUS U aHa-
JIM3a Pe3yJabTaTOB XMMHYECKOIO JSKCIIEPUMEHTA, BJIAJEET INEpPBUY-
HBIMHM HaBBIKAMH BBITIOJHEHHS OCHOBHBIX XHMHUYECKHX Jabopartop-
HBIX OIEepanuii, OMUCAHHWS W aHaIu3a Pe3yIbTaTOB XUMHYECKOTO
9KCIEpUMEHTa, TAKUM 00pazoM, oOyyaromuiics oOHapy K BCECTO-
pOHHEe, CHCTeMaTHIeCKoe U TITy0OKOoe 3HaHWE y4eOHOro MaTepuana,
yMeeT CBOOOIHO BBHIMONHATH 33aJaHUs, MPETYCMOTPEHHBIE MTPOrpaM-
MOM, YCBOMJI OCHOBHYIO JIUTEpPATypy M 3HAKOM C JIOMOJHHUTEINBHON
JTUTEpaTypol, peKOMEeHI0BaHHOK mporpammoil. Kak mpasuio, o0y-
YaOIIUICS MPOSBIISIET TBOPUYECKUE CIIOCOOHOCTH B TIOHMMAaHUH, W3-
JIO’)KEHUH ¥ MCTIOJIB30BaHUH MaTepraa.

oazoentii

«3a4YTCHO»

OOyuaromuiicss 0OHApPYXKWJI TOJHOE 3HAHHWE y4eOHOTO MaTepuaa,
YCIICIIHO BBITIONHSACT TIPEAYCMOTPEHHBIE B IpOTrpaMMe 3ajaHusl,
YCBOWJI OCHOBHYIO JINTEPATYPY, PCKOMEHIOBAHHYIO B IPOTPaMMe.
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YpoBeHnb OtmeTka
OCBOEHHUS (mpoMexyTouyHas Onucanue
KOMIIETCHLIUU aTTecTanus)
nopozoeuwlii «3a4TEHO» OOyuarommuiicst 0OHapy XU 3HAHUSI OCHOBHOI'O y4eOHOro Marepua-

Ja B 00beMe, HeOOXOUMOM JIJIsl TalbHEHIIeH yueObl U MPeNCTOs-
e paboTel 1Mo mpodeccuu, CIpaBisIeTCs C BHIMOJIHEHUEM TPaKTH-
YEeCKUX 3aJ[aHWii, IPETYCMOTPEHHBIX MPOTrPaMMOii, 3HAKOM C OCHOB-
HOH JUTEPATypod, PEKOMEHIOBAHHOW OPOrpaMMOM, AOIYCTHI IIO-
TPEUTHOCTH B OTBETE Ha 3a4yere, HO 00JalacT HEOOXOJAUMBIMU 3Ha-
HUSMH JIJIs1 UX YCTPAHEHUS MO PyKOBOJCTBOM MPENOIaBaTeIsl.

«HC 3a4YTCHO»

OOy4aromuiicss He 3HaeT OCHOBHBIE XMMUYECKHE 3aKOHBI U MPOIIEC-
CBL, B T. 4. COBPEMEHHBIE MPEICTABICHNS O CTPOEHUH aToMa, IIepro-
JUYECKUN 3aKOH M MEPUOJNUEcKas CHCTEMa XUMUYECKUX JIEMEHTOB
.. Menpeneesa, NposBJICHUE MEPUOJUUECKOT0 3aKOHA B KHUCIIOT-
HO-OCHOBHBIX CBOMCTBaX HEOPTaHWMYECKUX COEIMHEHHUI, OCHOBHBIE
KJIaCCbl HCOPraHNM4Y€CKUX COGILI/IHGHI/IIE, XUMUUYCCKYIO KMHCTUKY, XU~
MHYECKOe paBHOBECHE. KOHCTAHTY PaBHOBECHS, YCIIOBHUS CMELECHUS
XUMHYECKOTO PaBHOBECHS, MOHITHE O PAacTBOPaX, AJIEKTPOIUTHUE-
CKOHl JHMCCOLIMAINK, OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIE pEaKIUH,
IIOHATHUEC 06 QJICKTPOXUMHUYCCKUX MPOoUECCax, BOSBHUKHOBCHHNH BOOO-
POIHOTO TIOTEHIMAlla Ha TPAaHUIE METAII-PacTBOp, ABOHHOM 3JIEK-
TPUUYECKOTO CIIOS M €r0 CTpOeHHs, ypaBHeHHe HepHcra, pasnmudnbie
TUIILI 3JICKTPOAOB, HC MOKET OIHCATH raabBaHUYECKUN SIEMEHT U
paccauTaTh dMeKTpoAHbli motermuan u DJ[C, He ymMeeT 0OBACHUTH
CBSI3b MEXY IIOJIO)KEHHEM DJIEMEHTa B TIEPUOJUYECKON CHCTEME,
CTPOCHUEM aTOMA 3JIEMEHTA U CBOMCTBAMU 3JIEMEHTA U CBOMCTBaAMH
BCHICCTB; pacCcCUUTaTbhb KOHUCHTpAIHUU paCTBOPOB PA3JIMYHBIX COCIU-
HEHUH, ONpeNeNsITh TePMOJMHAMUYECKUE XaPAKTEPUCTHKH XUMHUe-
CKHX pEaKIiii, He 3HAeT OCHOBBHI 3HAET OCHOBHI Kau€CTBEHHOIO M
KOJMUYECTBEHHOIO aHalM3a BEIIECTB, HE BIAJCET IEPBUYHBIMHU
HaBBIKAMHU BBITIOTHEHUSI OCHOBHBIX XHUMHYECKHX Jab0paTOPHBIX
orepalyii, ONHCAaHUS W aHaIN3a Pe3yJIhbTaTOB XUMHUYECKOTO JKCIIe-
pUMEHTa, TakuM 00Opa3oM OOydarolIUiCS OOHApPYKUJI NPOOENbl B
3HAHUSAX OCHOBHOTO y4eOHOTO Marepwaia, JOMYCTHI MPUHITUITHAIb-
HbIE OIIMOKYU B BEHITIOJTHEHUH MPETYCMOTPEHHBIX MPOTPaMMOil IpaK-
TUYECKUX 33JJaHUH, HE MOXET MPOJAOIDKUTH O0ydeHHE WM MPHCTY-
MUTh K MPO(ECCHOHATBHOM JeATebHOCTH M0 OKOHYaHWU 00pa3oBa-
TEBHON OpraHu3anuy 0e3 JOMOIHUTEIHHBIX 3aHATHA.

4.2.1. Kputepuu olleHKU BXOAHOT0 KOHTPOJIS

[Ipu oTBeTE HA BOMPOC BXOAHOTO KOHTPOJISI OOYUaAIOIIHUICS JEMOHCTPUPYET:

3HAHUS: CTPOCHUE aTOMAa, XUMUUYECKHX PEAKIHUIX, MOJSPHOU MacCe, KOJTUYECTBE
BEIIIECTBA MOHSATUE O HEOPraHUYECKUX BEMIECTBAX, KJIACCAX HEOPTAHUYECKUX BEILIECTB,
CBOMCTBAaX HEKOTOPBIX KUCIOT U OCHOBAaHHM.

Kpurepuu oieHKM BXOJJHOT0 KOHTPOJIA

OT/INYHO

oOyJaromTIiics:
- PacKpbUI OCHOBHBIC MOJIOKEHUS BOIIPOCa, 00OCHOBAI CBOM OTBET, IIPUBEI
MIPUMEPBHI.
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00yJaroIuiAcs:
X0po1Io - HEMOJIHO, HO MPAaBHJILHO U3JI0KEH OTBET Ha BOIPOC, MIPH H3JIOKCHHUU J10-
MYNICHbI HECYIIECTBEHHBIE OIMOKH.
oOyJatomuiics:
YAOBJIETBOPUTEIHLHO
- WBJIOKWIT OTBET HA BONPOC HEIMOJHO W HEMOCIeI0BATENBHO.
HEYI0BJIETBOPUTEIBHO - oOyyJaronuiics He BBITOHILT 3a/IaHHE.

4.2.2. Kpurepuu olleHKH YCTHOTO OTBETA NMPH MPOMEKYTOYHOH aTTecTAllUH

[Ipu oTBeTE HA BONPOCHI O0YYAIOUTUICS JEMOHCTPUPYET:

3HAHMA: OCHOBHBIX XUMUYECKUX 3aKOHOB U MPOIIECCOB;

yMeHHUs: OOBACHSITH CBSI3b MEXAY MOJIOKEHUEM 3JIEMEHTAa B MEPUOJANUECKON CH-
CTEME, CTPOEHHUEM aTOMa AJIEMEHTA U CBOMCTBAMM BEILECTB; PACCUYUTATh KOHIIEHTPAUU
pPacTBOPOB PA3IUYHBIX COCAMHEHUMN, ONPENECIATh TEPMOAMHAMUYECKUE XapAKTEPUCTH-
KU XUMHUYECKUX PEaKIMii, OMucaTh rajJbBaHUYECKHUI SJIEMEHT U PACCUUTATh AJIEKTPO-

JIBWKYLIYIO CHITY.

BJaJcHHUE HAaBbIKAMH: BBIIIOJHCHHUA OCHOBHBIX XHMHWYCCKUX Ha60paT0pHBIX
onepaunﬁ, OIMMCAaHWA 1 aHaJIM3a PC3YJIbTATOB XUMHUYCCKOTI'O OKCIICPUMCHTA.

Kpurepun onenkn

OTJIUYIHO

00yJaronuiics 1eMOHCTPHUPYET:

- 0o0ydYaroImuiics AeMOHCTPUPYET 3HAHHUA OCHOBHBIX 3aKOHOB XHMUH, ITEPHO-
JINYECKON CUCTEMBI, MEPUOIUYECKOIO 3aKOHA, OCHOBHBIX KJIACCOB HEOpraHuye-
CKHMX COCIMHEHUN, XUMHUYECKOM KHUHETHKH, PACTBOPOB, OKHCIUTEIBHO-
BOCCTaHOBUTEJBHBIX PEAKIINMN, FIEKTPOXUMUYECKUX MPOLIECCOB;

- HCYEPIBIBAIOILE U MOCIEAOBATENBHO, YETKO U JIOTMYHO H3JlaraeT MaTepual,
XOpOLIO OPUEHTUPYETCS] B MaTepualie, HE 3aTPYAHAETCS C OTBETOM IIPU BUAOU3-
MEHEHHUH 3aJ[aHUI;

- yYMEHHUE NMPUMEHATh OCHOBHBIE 3aKOHBl XMMHUHU IPU PELICHUH 33aJad B IPO-
(hecCHOHANBHON JEesATeNPHOCTH.; MPOBOANUTH JIAOOPATOPHBIE WCCIEIOBAHUS U
pacueTbl, CBSI3aHHbBIE C AKCHEPUMEHTOM; OINPEAEIATh KOHIICHTPAIlMU BEILIECTB B
pacTBopax;

- YCHEIIHOE U CUCTEMHOE BJIaJICHUE NEPBUYHBIMU HAaBBIKAMHU BBIIOJHEHUS OC-
HOBHBIX XUMUYECKUX JTA0OpAaTOPHBIX OMEpaIiuii, ONMUCAHUSI W aHAIN3a PE3yIIib-
TaTOB XUMUYECKOI'0 KCIIEPUMEHTA.

XOpoI1o

00yJaroIIHiiCs TEMOHCTPHUPYET:

- 3HAHHWE MaTepuana, He JOMYCKAEeT CYIIEeCTBEHHBIX HETOUHOCTEH;

- B IIEJIOM YCIEIITHOE, HO COEpIKAIUE OTACIbHBIC MTPOOEIbI, YMEHHE UCIIOINb-
30BaTh 3HAHHUA B 00JIACTIX XUMHUHA IJ11 OCBOCHUSA TCOPETUYCCKUX OCHOB U ITPAK-
TUKU TPH PELICHUA WHXXCHEPHBIX 3ajay; MPOBOAMTH Ja0OPaTOPHBIE UCCIIEI0-
BaHWUSI;

- B LIEJIOM YCIICIIHOE, HO COZieprKalliee OTACIbHbIe MPOOENbl WX COPOBOXK-
Jarouieecsts OTACIbHBIMN OIIMOKAMHU BJIaACHUEC HABBIKaAMHM YTCHHA W OIICHKHU
JAHHBIX PE3yThTATOB XUMUYECKUX BEIIECTB B JIA0OPATOPHOU MPaKTUKE.
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oOyJaronuiics IeMOHCTPHUPYET:

- 3HAHUSA TOJIBKO OCHOBHOI'O MaTepuaja, HO He 3HAET JeTaleH, T0MyCcKaeT He-
TOYHOCTH, JOMYCKAET HETOYHOCTH B (DOPMYJIMPOBKAX, HAPYIIAET JIOTHIECKYIO
MOCIIEA0BATENIEHOCTD B U3JIOKEHHUH MTPOrPaMMHOT0 MaTepHaa;

- B LIETIOM YCIHEIIHOE, HO HE CUCTEMHOE YMEHHE MPOBOJIUTH PACUETHI U OTpe-
JIENSITh HAIPABIIEHHOCTh XMUMHYECKUX PEaKIUi, ONpeneisTh KOHIIEHTPAIIHIO
BEIIIECTBA;

- B LIETIOM YCIEIIHOE, HO HE CHCTEMHOE BJIAJICHHE HABBIKAMHU IMPOBEACHUS
SKCIIEPUMEHTA, UTEHUS U OLICHKU JAaHHBIX PE3yIbTAaTOB XMMHYECKUX MOKa3aTe-
JIel SKCIIepUMEHTA.

YAOBJIE€TBOPUTEJIBbHO

oOyJatromnuiics:

- He 3HAeT 3HAYMTENILHOM YacTH MPOrPaMMHOI0 MaTepHaa, II0X0 OPUCHTH-
pyeTcsi B OCHOBHBIX pa3jieiax XHMHH, HE 3HACT OCHOBHBIC 3aKOHBI XUMUH, TIC-
PHOAMYECKON CHCTEMBI, TIEPHOANYECKOTO 3aKOHA, OCHOBHBIX KJIACCOB HeEopra-
HUYCCKUX COCZ[I/IHGHI/II‘/'I, XUMHUYECKONI KMHETUKH, pPaCTBOPOB, OKHCIIMTCIILHO-
BOCCTaHOBHUTEJIbHBIX PEAKIINii, STEKTPOXUMHUIECCKHUX MPOIIECCOB;

— HC YMECT NPHUMCHATHL OCHOBHLIC 3aKOHbBI XMMUH IIPpU PCIICHUU 3a1a4 B IIPO-
HEY/IOBJIETBOPUTEIbHO | (PECCHOHANBHON ACATECIBHOCTH, MPOBOAWTH JIADOPATOPHBIC HCCICIOBAHUS M
pacyeThl, CBSI3aHHBIC C SKCIIEPUMEHTOM; ONPEICIATh KOHIICHTPAIIUH BEIIECTB B
pacTBOpax, MOMYCKACT CYIIECTBEHHbIC OIIMOKU, HEYBEPEHHO, C OOJIBIINMH 3a-
TPYAHEHUSMHU BBITIOJIHACT CaMOCTOATENBHYIO PaboTy, OOJBIIMHCTBO 3alaHuH,
IPEyCMOTPEHHBIX MIPOrPAMMOM TUCIUIUTHHBI, HE BBIMTOJIHEHO;

- 00y4YaroNIMiCs HE BIAJEET YCICIHOS U CHCTEMHOE BJIaJCHUE MEPBUYHBIMU
HaBbIKaMU BBLIIIOJIHECHHUS OCHOBHBIX XHUMHYCCKUX na60paToprlx onepaunﬁ,
OIMMCAaHUA U aHaJIM3a PE3YyJIbTATOB XUMUYCCKOI'0 SKCIIEPUMCEHTA.

4.2.3. KpuTepuu OlleHKH BbINMOJHEHUsI TECTOBBIX 3aIaHUI

[Ipu BBITTOTHEHNUH TECTOBBIX 3aIaHUI 00YYaAIOIIHUICS JEMOHCTPUPYET:

3HAHMSA: TIEPUOIUYECKOTO 3aKOHA, CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB, TPOILIECCOB OKUCIICHUSI 1 BOCCTAHOBJICHUSI, METO/Ia DJIEKTPOHHOTO OaJlaHca;

YMEHHUS: HCIIOJIb30BaTh MEPUOAUYECKUN 3aKOH ISl TPOTHO3UPOBAHUSA XUMHUYE-
CKOM aKTMBHOCTH XUMHUYECKHUX AJIEMEHTOB,

BJIa/leHHe HABBIKAMM: MPUMEHATh METOJI DJICKTPOHHOTO OajlaHca JJjIsi onpejie-
neHust K03 PUIMEHTOB ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN.

Kpurtepuun oneHKH BBINOJHEHUS TECTOBBIX 32 JaHUH

OTian4HO

BBICTaBIIICTCSI, €CIM OOy4YarolIMHCs BBI-
MOJTHWJI TIPAaBWJIBHO WJIM OTBeTW Ha 80—
100% TecTOBBIX 3aMaHUI

00yJarouuiicss IEMOHCTPUPYET:
- oOmMpHBIC 3HAHMS H3y4aeMOT0 MaTepHalia; He 3aTPYaHICTCS
C BBITIOJIHEHUEM MPAKTUYCCKUX U TECTOBBIX 3aaHHIA;

XO0pOIIo

BBICTABJISICTCS, €CIIM OOYYAaOIIUICS BBI-
MOJIHWJI TIPaBUJIBHO WMJIM OTBETHJI Ha 65-
79% TECTOBBIX 3aJaHUH

00yJarouiicst IEMOHCTPUPYET:
- XOpolllMe 3HaHWs MaTepualia, HO MPH OTBETE Ha BOIPOCHI
JIOMTYCKAeT HEOOJIbIIINE OUIMOKH U HETOYHOCTH.
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YAOBJ1€TBOPUTEIBHO oOyuJaromuiics JeMOHCTPUPYET:

BBICTaBIISICTCSI, €CIM OOy4yaromIuicsl BbI- | - MOBEPXHOCTHBIC 3HAHMS MaTepHaja, UCTIBITHIBAET 3aTpyIHE-
MOJTHUJ TPaBWIBHO WM OTBeTW1 Ha 50- HUSI P BBITIOJTHEHUH NMPAKTUYECKOTO 3a1aHHsI UM TECTOBO-
64% TecTOBBIX 3a/TaHUI T0 3a7aHusI B KOHTPOJIBHOU padoTe.

HEY/I0BJIETBOPUTEIbHO 00yJaroIuics:

BBICTAJIBSCTCS, €CIM OOYyJalomMicad BBI- | - HE CMOT BBIOJHHUTH NPAKTHYECKHE M TECTOBBIC 33/IaHMS, a
HOJTHWJT TIPABUJIBHO WJIM OTBETHJI Ha MEHEe TaKoKe JTaTh OTBETHl HA TEOPETUYECKHE BOIPOCHI, HE M3YUHIT
50% TecTOBBIX 3a1aHUN MpEIOKEHHYIO JIUTEPATYPY.

4.2.4. Kputepuu OUeHKH JIa00OpaATOPHBIX padoT

[Ipu BeIMOTHEHUH TA00PATOPHBIX pA0OT O0YUAIOIIUIACS IEMOHCTPUPYET:

3HAHMA: DKCIEPUMEHTAIBHOIO IOATBEPXKICHUS TEOPETHUYECKUX II0JIOKEHUM,
(popMyJ1, METOAMK pacyeTa, yCTAHOBJICHHUE U MOJITBEPKIEHUE 3aKOHOMEPHOCTEH;

YyMeHHUsl: HaOI0JaTh, CPAaBHHBATh, AHAJIM3UPOBATH, YCTAHABIMBATH 3aBUCUMO-
CTH, J€JaTh BBIBOJBI U 000OIIEHHSI, CAMOCTOATENBHO BECTH UCCIEI0BaHUE, O(DOPMIISTH
pE3yNbTAThI;

BJIa/IcHHEe HABBIKAMM: ITPOBEACHUS XUMUYECKOTO IKCIIEPUMEHTa, METOJaMHU 00-
pabOTKM IKCIIEPUMEHTAIBHBIX JAHHBIX, 0OpAaIlEHUsl C pa3IMYHBIMU pUOOpamMu, ycTa-
HOBKaMH, JJA0OpaTOpHBIM 000PYI0OBaHUEM, allllapaTypou.

Kpurepun ouieHKH BbINOJHEHNS JIA00PATOPHBIX PadoT

oOyyaronuiics JeMOHCTPUPYET:

- TpPaKTHYECKHE YMEHHMS W HaBBIKM pabOThl ¢ Pa3IUYHBIMH NPHOOpaMH,
YCTaHOBKaMH, J1a00paTopHBIM 000pYyIOBaHUEM, alapaTypol, a TakxKe Uc-
cienoBaTeNbCKue yMeHus (HabmoaaTh, CpaBHUBATh, aHATM3UPOBATh, yCTa-
HaBJINBaTh 3aBHCHUMOCTH, JIEJIaTh BBIBOJBI U 000OIICHUS, CAMOCTOSTEEHO
OTJIMYHO BECTH HCCIIeOBaHUsI, 0OOPMISITh PE3yJIbTaThl), IPH 3TOM, paboTa BBIIOJI-
HSIETCSl TIOJIHOCTHIO M MPAaBWIIBHO, AETAI0TCs TpaBUIIbHbIE HAOMIOACHUS U
BBIBOJIBI; SKCIIEPUMEHT MPOBEJICH 1O MJIaHy C YYETOM TeXHHKH 0e301acHo-
CTH ¥ IpaBWJI paboThI C BEIIECTBAMU M 00OPYIOBaHUEM; MIPOSIBICHBI Opra-
HU3ALMOHHO — TPYAOBBIE YMEHHA (TIOAJEPKUBAIOTCS YUCTOTa PabOYero
MeCTa U MOPAAO0K Ha CTOJIE, 3KOHOMHO HCIIOIb3YIOTCA PEAKTHBHI).

o0yyaromuiics JeMOHCTPUPYET:

- MpakTHYECKHE YMEHHS W HaBBIKM pabOThl ¢ pa3IHYHBIMH MPHOOPaMH,
YCTaHOBKaMH, J1a0OpaTOpHBIM 00OpYJOBaHMEM, a TaKXKe HCCIEI0BaTEIb-
ckue yMmeHus (HaOdronaTh, CpaBHUBATh, aHAIN3UPOBATH, YCTaHABIMBATH
3aBUCHMOCTH, JIeNIaTh BHIBOJBI W OOOOIIEHUS, CAMOCTOSITEIBHO BECTH WC-
cienoBaHusl, opOPMIIATH Pe3yabTaThl), MOANEPKUBATh YHCTOTY pabodero
MeCTa U YKOHOMHO HCIOJIb30BaTh PEAKTHBBI; IPU 3TOM, paboTa BHIIIOJHEHA
MPaBWJIBHO, CIAENaHBI MPABIIbHBIE HAONIOJIEHUS M BBIBOABI, HO JKCIEPH-
MEHT MPOBEJIEH HE MOJHOCTHIO WIIH JOTYIIEHBI HECYIIIECTBEHHBIE OITMOKHU B
paborte c BemecTBaMU U 000pYJOBaHUEM.

XOpOLIO
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oOyJaronuiics IeMOHCTPHUPYET:

- TpaKTUYECKUE YMEHUs pabOThI C HEKOTOPHIM JIA0OPATOPHEIM 000pYIO-
BaHHEM U TPYJOBbIe YMeHUs (TIOAJIEP)KUBAIOTCS YMCTOTA paboyero MecTa u
YAOBJIETBOPUTEIbHO MOPSZIOK Ha CTOJIE) TIPH 3TOM paboTa BHITIOJTHEHA NMPABIIIBHO HE MEHEE 4eM
HAIOJIOBHHY WJIM JIOIYIICHA CYNIECCTBCHHAS OIIMOKA B XOJI¢ SKCIICPUMECHTA,
B OOBSICHEHUH, B OPOPMIICHHH pPa0OTHI, B COOJIOMCHUN MPAaBUI TEXHUKH
0e30macHOCTH TIpY PabOTE C BEIECTBAMH U 000PYIOBAHHEM.

oOyJatomuiics:

- HE MOXET CaMOCTOSATEIBHO padoTaTh ¢ J1a0OpaTOPHBIM 00OPYIOBAHHEM
U PeaKTHBaMH, HE MOXKET MPOBECTH HEOOXOIUMBIC HAOIIOJCHUS U OIBITHI
JlaXke ¢ MOMOIIBI0 MpemnofaBarens (Win J1abopaHTa); OTCYTCTBHE YMEHHS
JIeNaTh BBIBOJBI, MPH ITOM JOMYCKAIOTCS CYIIECTBEHHBIC OIIMOKUA B XOJIE
JKCIIEPUMEHTAa, B OOBSICHCHWU, B O(POPMIICHUU DPAOOTHI, B COOJIIOJICHUU
MPaBHJI TEXHUKH OE30IMAaCHOCTH MPH padoTe ¢ BEmeCTBAMH M 000pyIOBa-
HUH, KOTOPbIC O0YYAIOIUICS HE MOXKET CAMOCTOSITEIEHO UCTIPABUTb.

HEy/0BJ1eTBOPUTEJIHLHO

4.2.5. Kputepuu olleHKHU BBINOJHEHNS Keilc-3aaHu i

[Ipu BeINOTHEHUY KeWc-3aJaHU 00yYarOIUiCsS 1eMOHCTPUPYeT:

3HAHMA: OCHOBHBIX MTOHATUH JJIEKTPOXUMUMU;

YMEHHUS: PACCUUTATh SJEKTPOABIKYIIYIO CUILY;

BJa/IcHHEe HABBIKAMH: pEUICHUS MPOPECCHOHAIBHBIX 3aJa4, HanpuMmep, MNpu
00OBSCHEHHH MPUYMH BO3HUKHOBEHHE CKayKa MOTEHILIMANIA Ha TpaHuLE pa3jena MeTal-
PacTBOp U CO3JAHUU CUCTEMBI «METAJI- PACTBOP» C MAKCUMAJIbHBIM 3HAYEHHEM DJICK-
TPOJHOTO NOTEHIIHAJIA.

KpuTepuu ouieHKH BbINOJHEHUS KelC-3a1aHUI

oOyyaromuiics JEMOHCTPUPYET B paMKax pEIIeHUs Kelc-3alaHusl B
rpynmnoBom opmare:

- MakCHMAaJIbHO MOJIHBIE 3HAHUSA OCHOBHBIX TOHATHI 2IEKTPOXUMUMY;

- CJIOKHBILHECS YMEHHS pACCUNUTATh AIEKTPOIBIKYIIYIO CUITY,

- YBEpEHHOE BIIaJICHUE HABBIKAMU PELICHUS MPO(ECCHOHATBHBIX 3a-
Jlad, HarpuMep, Npyu 00bSICHEHUH IPUYMH BO3HUKHOBEHHE CKavKa IMOTEH-
[Majla Ha TPaHMIE pa3fiesla METaI-pacTBOpP U CO3JaHUHM CHCTEMBI «Me-
TaJUI- paCTBOP» C MAKCHUMAaJIbHBIM 3HaYEHHEM DJIEKTPOAHOTO OTEHIHANIA.

OTJINYHO

oOyyaromuiics JEMOHCTPUPYET B paMKax pELICHUs] Kelc-3alaHusi B
rpynmoBoM opmare:

- TIOJIHBIC, C HEOOJIBIIIUMH HEOO4YCTaMH, 3HAHUA OCHOBHBIX MOHATHHI
UIEKTPOXUMUH;

X0po1o - CIIOKMBIIWECS YMEHHS PACCUUTATH JEKTPOJIBUKYIIYIO CHITY;

- YBEPCHHOC BJIaJICHUC HABbIKAMH PCUICHUA HpO(i)eCCI/IOHaHI)HBIX 3agad,
HanpuMep, pyu 0ObICHEHUN IPUYMH BOZHUKHOBEHHE CKavyKa [TOTEHIIHAa
Ha TpaHMIEe pas3zenia METaI-pacTBOP M CO3JaHUM CHCTEMBI «METall-
pacTBOp» C MAKCUMaJIbHBIM 3HaYEHUEM IEKTPOAHOIO IOTCHIIUAIA.
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00yJaroIIHiicss JEMOHCTPHUPYET:

- HETOJIHBIC 3HAHWS OCHOBHBIX MOHITUH 3JEKTPOXHMUH;

- HE COBCEM YBEPCHHBIC YMCHUS PACCUUTATH AIICKTPOBIKYIIYIO CHITY;
- HCYBEPCHHBIC BIIQJICHUE HAaBBIKAMH DEIICHUS MPO(eCCHOHATBHBIX
3aja4, HaMpuMep, NPy OOBSICHEHUH TPUYMH BO3HUKHOBEHHE CKayka IO-
TEHIMAJIa Ha TPaHUIE pa3jielia METAJUI-PACTBOP U CO3JIaHUM CHUCTEMBbI
«METaJI- PacTBOP» C MaKCUMaJbHBIM 3HAYCHHEM 3JICKTPOJHOTO MOTCH-
uana.

YAOBJIE€TBOPUTEIBHO

oOyJatomuiics:

Hey/10BJIETBOPHUTEILHO .
— HE MOXCT BBIIIOJHUTH KE€UC-3aJaHUC, JAXKE IPU pa60Te B I'pynIe.

4.2.6 Kputepuu OleHKHU pelieHUs 3a1a4

[Tpu pemiennu 3a1a4 0Oy4darOMUACs 1EMOHCTPUPYET:

3HAHMA. OCHOBHBIX IOHATHA M 3aKOHOB XMMUH, KOHILIEHTPALlMU pacTBOPOB, OC-
HOBHBIX MMOHSATUHN AJIEKTPOXUMUMU;

YMEHHUS: IPOBECTU PACUEThl KOJUYECTBA BELIECTBA, MOJISIPHOM MacChl, YHCIIO Ya-
CTHUL, 00BEM, KOTOPBIN 3aHUMAET a3 MPU HOPMAIbHBIX YCIOBUAX, ONPEIETUTh KOHIEH-
TPaALUIO PACTBOPA, PACCUUTATD 3IEKTPOJIBIKYILYIO CUITY;

BJa/IcHHEe HABBIKAMM: pEUICHUS MPOPECCHOHANBHBIX 3aJad, Hampumep, Mpu
00BACHEHUH MPUYMH BO3HUKHOBEHHME CKayKa MOTEHIIMANIA Ha TpaHule pa3jena MeTal-
pPacTBOp U CO3JAHUU CUCTEMBI «METAJI- PACTBOP» C MAKCUMAJIbHBIM 3HAYEHHEM DJICK-
TPOJHOTO NOTEHIIHAJIA.

Kpurepuu onenku penienus 3aaa4

00yUaIOIUICs IEMOHCTPUPYET B paMKax pPEIICHUs 3a/auu:

-  MaKCHMAJLHO MMOJTHBIC 3HAHUS OCHOBHBIX MTOHITHH 3JIEKTPOXUMUM;

- CJOXUBIIHECS YMEHUS PACCUATATh dJIEKTPOABIDKYIIYIO CHITY;

P — -  YBEpEHHOE BIIaJICHWE HABBIKAMHU PEIICHUs MPOQECCUOHATBHBIX 33]1a4,
HarpuMmep, Ipru OOBICHECHUH NPWIWH BO3HHUKHOBEHHE CKadKa MOTCHIIMAJA
Ha TpaHHIe pa3lieia METauI-pPacTBOP M CO3JIaHUHM CHUCTEMBI «METallI- pac-
TBOP» C MAaKCUMAJIbHBIM 3HAYEHUEM 3JIEKTPOJHOIO MOTCHIIMATIA.

o0yyJaromuiics TeMOHCTPUPYET B paMKax PElICHUs Kelc-3a/laHusl B TPYII-
moBoM Qopmare:

- TOJIHBIE, ¢ HEOOJBIIUMHM HEJOYETaMH, 3HAHHS OCHOBHBIX ITOHSTHI
ANIEKTPOXUMUH;

Xopo1uo - CIIOXHBILIHECS YMEHHS PACCUUTATD AIEKTPOJIBIKYILYIO CHITY;

- YBEpeHHOE BIaJIeHHE HaBBIKAMH pelleHHs NpodhecCHOHAIbHBIX 3ajad,
Harpumep, npu 00BSICHEHNH IIPUYNH BOSHUKHOBCHUEC CKadKa IMOTCHIHAJIA
Ha TPaHUIE pa3/esia MeTaUI-PacTBOP M CO3/IaHUU CHCTEMBI «MeTalll- pac-
TBOP» C MAKCUMAaJIbHBIM 3HAYEHUEM JIEKTPOJHOIO OTEHIIMAIA.
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o0yuaroluics 1eMOHCTPUPYET:
~  HEMOJIHbIE 3HAHMS OCHOBHDIX HOHATHN JJICKTPOXKMEIH;

- He COBCEM YBEpPEHHBIE YMEHHsI PACCUNUTATDb 3MEKTPOABIIKYIIYIO CHITY,
yIlOBJ'leTBopHTeJIBHO - HEYBEpeHHbIE BJIaJICHUE HaBbIKaMH peLICHHA l'lpO(beCCHOHaJIbeIX 3a-
Jad, Hanpumep, MpH 00BICHEHUH [pUIHH BO3HUKHOBEHHE CKayKa IOTCH-
LMajla Ha rpaHdue pasjaeia METaJI-paCTBOp W CO3NaHWUU CUCTEMBI «MeE-

TaJlJI- paCTBOP» C MakKCHMaJIbHbIM 3HAaUE€HUEM BJIEKTPOIHOTO NOTEHIHAJIA.

obyuarouics:

HEYA0BJIETBOPHTEIBHO - He MOXKET DEIIHMTh 3a/1a4y.

Paspabomuuxu: npogpeccop, I'ycaxkosa H.H. W
(nmoamuce)
accucmenm, I'yauna E.B. W
" (mozmwucs)
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