DOOC no JucHUILINHE
«XuMus» AJ4 cnenuagabHocTen 18.03.01

®opMoil MPOMEKYTOYHOTO KOHTPOJIA B 1 ceMecTpe siBjsieTcsl 3ayer
DopMoii IPOMEeKYTOUYHOT0 KOHTPOJISI BO 2 ceMecTpe SIBJIsIeTCHA IK3aMeH

MPOMEXYTOYHbBIN KOHTPOJIb. 3AYET

dopMoil TTPOMEKYTOUHOrO KOHTposisi B 1 cemectpe sBiserca 3ader. K 3agery
JOMYCKAIOTCS  OOydJaroIiuecs, TMOJHOCTbIO BBHIMOJHUBIINE BCE BUABI y4eOHOH paboTHI,
MpeAyCMOTPEHHbIC YU€OHBIM TUIAHOM U HACTOSIIEH TPOrpaMMON .

®dopma mpoBeneHus: 3adyera — TecT. Bompockl, B Tecte CPOpMYIUPOBAaHBI C YYETOM
coJiepKaHusl y4eOHON AUCIUTIITUHBL.

Bomnpocs! 15 3a4era

XuMHs KaK Hayka.
OCHOBHBIE MIOHATUSI XUMHUH.
OCHOBHBIE MOJIOKEHHS] aTOMHO-MOJICKYJISIPHON TE€OpUHU

Knaccudukarus Bemects.

CwMmecu BeliecTs.

OcHOBHbBIE KJTacChl HEOPTaHUYECKUX COCTUHEHUI

Oxkcuapl

OcHoBaHus (TUIPOKCH/IbI METAIIIOB)

Kucnorst

0. Conu

11. CBs3b MeX Ay pa3IMYHBIMU KJIACCAMH COCTMHEHUM

12. HomeHnkiatrypa HEOPraHMYECKUX BEIIECTB

13. OcHOBHBIE 3aKOHBI XHMHH.

14. OcHOBHBIC BETUYUHBI U €UHUIIBI B XHMUH.

15. Ctpoenue atoma

16. [TapameTpsl U1 XapaKTEPUCTUKH aTOMOB

17. CtpoeHue >1eKTpOHHOI 000I0YKH aToMa

18. IMepuoamueckuii 3akon J1.M1. Menaeneena

19. Crpykrypa nepuoaudeckoit cuctemsl 35eMeHToB J[. M. Menaeneena
20. Xumuueckas KHHETHKA.

21. CKOpOCTh TOMOTE€HHBIX XUMUYECKAX PEAKITHH.

22. 3aKOH JIEHCTBYIOIINUX Macc.

23. CKOpOCTb I'eTepOreHHBIX XUMHUECKHX PEaKLUH.

24. 3aBUCUMOCTb CKOPOCTH XUMHUYECCKOU PEAKITUH OT TEMIICPaTyPHI.
25. YpaBHeHue AppeHnyca. JHEpTHs aKTHBAIIHH.

26. XMMHYECKOEe paBHOBECHE.

27. CmereHre paBHOBECHSI.

28. Karanus.

29. OCHOBHBIC TTOHATHS U BETUYUHBI B XUMUYECKON TEPMOAMHAMUKE.
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[1epBblii 3aKOH TEPMOJIMHAMUKHN. DHTAIBIIUSA CUCTEMBI.

DHeprerudeckue 3PpPeKTsl XUMUUECKUX peakinii U (a30BbIX MpEeBpaIleHU
TepMOXUMUYECKUE 3aKOHBI

OHTanbnuUs 00pa30BaHUs XUMUYECKUX COEUHEHUH.

Ontponus. HanpasieHnue u npenen npoTeKaHus MpOIECCOB B U30JIMPOBAHHBIX CUCTEMAX.
Oueprust [ m60ca u sHeprus ['enbMronbpia XUMHIECKOH peakinu.
XuMuyeckasi CBsi3b. BUJIbl XUMUYECKOM CBS3U.

XapakTepucTuKa KOBaJICHTHOU CBSI3H.

BanentHocth a1emMenToB. I mbpuanzanus opouraneii.

Tunel rubpuanszanuu. [IpocTpaHCTBEHHOE CTPOSHUE MOJICKYI.
JIOHOPHO-aKIENTOPHBIN MEXaHU3M 00pa30BaHMs KOBAJIEHTHOM CBSI3H.
Teopust cTpoeHUsT KOMITJIEKCHBIX COCMHECHUN.

Homenkiatypa KOMIUIEKCHBIX COEMHEHHH.

3HauYeHNE KOMILIEKCHBIX COSTUHEHUH.

OO6mue cBolicTBa U KiaccuPHUKAIUS TUCTIEPCHBIX CUCTEM.

Crioco0b!I BbIpaXeHUs! KOHIIEHTPALMM pacTBOPOB.

WneanpHblli  pacTBOp. 3aKoHBI pa30aBiICHHBIX pacTBOpoB. JlaBneHue mapa Haj
pacTBOpoM. OCMOTHYECKOE JaBJICHHUE.

3aKoHbI pa30aBICHHBIX paCTBOPOB. TeMnepaTrypa KUIIEHHs U 3aMep3aHusl PaCTBOPOB
Teopust >IEKTPOTUTHYECKON TUCCOLIMAIUH.

CreneHb M KOHCTAHTA IUCCOLUALIAH.

HonHoe npousseneHue Boabl. BonopoaHbIi 0Ka3aTelsb.

I'mpponns conent.

CreneHb U KOHCTaHTa TUAPOIU3A.

3HavyeHHe TUIPOIH3A.

[Ipu3naku OBP. Crernens okucaeHus

Knaccudukamust OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKIUil
CrangapTHBINA 37€KTPOIHBIN OTEHIIHAIL.

["anbBaHMYECKHI DIIEMEHT.

Koppo3zus metainoB. MeToibl 3a1IUTBI OT KOPPO3UU.

DJIEKTPOJIU3 PACTBOPOB U PACILIIABOB.

[IpakTHueckoe NpUMEHEHUE IEKTPOIIN3A.

3ayer mpoBOAUTCS B BHJE TecTa. TecTHpoBaHUe ocyuiecTBisiercs: mo ouieram. B Tecte 10
BorpocoB U 10 BapmaHTOB 3a7aHuii. 3aqaHusl BHIOMPAIOTCS M3 PAa3HBIX TEM, COTJIACHO CITMCKA
BOIIPOCOB NIPEACTABIEHHBIX paHee. Hukomy He gaeTcs NpeuMyIIecTB, BCE OTBEYAIOT HA PaBHBIE MO
CJIO)KHOCTH BOITPOCHI B OJHHUX H TEX XC YCIOBUAX; IPUMCECHAIOTCA HCO6XO,[[I/IMBIC MCDPBhI,
MPENOTBPALIAIONINE HCKAKEHHE Pe3yJIbTaToB (CIIUCHIBAHME, IMOJCKA3Ky M YT€UKy HMH(OpManuu O
COJIep>KaHUU TECTOB).

[Tpu pazpaboTke TecTa UCTIOIB30BAHBI PA3IMYHbIC BHIbI TECTOBBIX 3aaHuii. B yacTHOCTH:

* 3amaHus ¢ BHIOOPOM OJHOTO MPABUIILHOTO OTBETA;

* 3anaHus ¢ BBIOOPOM HECKOJIBKUX MPaBUIIbHBIX OTBETOB;

* PacuerHoe 3anaHue;

IIpuMep TeCTOBBLIX BOIPOCOB

1. MoJasipHas koHUeHTpauus (B MoJib/J1) pactBopa H>SO4 ¢ maccoBoii noJteit 15%
(motHocts 1,105 r/mut) paBHa:

1) 1,25
2) 1,69



3) 3,24
4) 3,76

2. 3HaveHHe KOHCTAHT JMCCOLMAIMH CEPOBOAOPOAHOI KuCaO0THI paBHbl K1 =8,9-10° u
K1 =1,3-10, Konuentpanus nonos sogopoaa [ H'] ( moan/a) B 0,1 M pacrsope 310ii
KHCJIOTBHI paBHA
1) 3,6-10° 2)9,4-10°
3) 5,2:10* 4)8,4-10°

3. M3 umcaa yka3aHHBIX B Psiy 3JIeMEHTOB BbIOepuTEe JBa JJIeMeHTa, KOTOpPbIe
l'IpOﬂBJIﬂ]OT HI/I3IJ.IyIO CTeIIeHb OKI/ICJ'IeHI/Iﬂ, paBHle —4
1) Na
2) K
3) Si
4 Mg
5 C

4. Ilpm yBeJMYeHHMH JaBJICHUS] B TPH Pa3a CKOPOCTb NPSIMOii M 00PaTHOM peakUnu B
cucreme
4Al + 30, « 2A1,03 AH <0
1) IIpsimoii yBemuunBaeTcs B 27 pa3, 00paTHON HE U3MEHUSICTCS
2) Ilpsimoit yBenuumBaetrcs B 124 pa3, oOpaTHO# yBenuuutcs B 4 pasa
3) Ilpsimoit yBenmuuBaetcst B 6 pa3, 0OpaTHOW yBenu4uTcs B 4 pasa
4) Tlpsimo#t ymeHbIIUTCS B 8 pa3, 00paTHOM yBeIHYUTCs B 4 pasa

KPUTEPUHU OLHEHKH

OTBeT cTyleHTa Ha 3a4yeTe OLICHUBACTCS OJHON M3 CIEAYIOIIUX OLEHOK: «3aUTCHO» U
«HE3aYTEHO», KOTOPBIE BHICTABIISIFOTCS 110 CIEAYIOIINM KPUTEPHUSIM.

Ilpu nporpaMMHpPOBAHHOM KOHTpoJe: OIlEHKa «3a4TE€HO» BBICTABISECTCS MPH J0JIC
npaBUIbHBIX 0TBETOB: 60% , menee 60% npaBMIIBHBIX OTBETOB — «HE3a4ET».

IIpu ycTHOM oTBeTE:

OuneHKH  «3a4TeHO»  3aCIy)XHBAaeT  CTYIEHT, OOHApyXUBLIMA  BCECTOpPOHHEE,
CHUCTEMaTHYEeCKOEe M TIJIyOOKOe 3HaHHWE Y4eOHOro M HOPMATHBHOIO MarepHala, YMEHOIIMi
CBOOO/IHO BBIMOJHATh 3aJlaHUS, MPEAYCMOTPEHHBIE MPOrpaMMOM, YCBOMBIIWNA OCHOBHYIO H
3HAKOMBIH C JONOTHUTEIBHOM JTUTEpPaTypOid, PEKOMEHI0BaHHOM Kadenapoi.

Taxke oOLEHKAa «3a4TEHO» BBICTABIETCS CTyIEHTaM, OOHApY)KHMBIIMM TIIOJIHOEC 3HAHHE
y4eOHOro Marepuana, YCIEIIHO BBIMOIHSAIONIUM MPEeIyCMOTPEHHBIE B TMpOrpamMMe 3aJaHus,
YCBOMBIIIMM OCHOBHYIO JIUTEpaTypy, PEKOMEHJIOBaHHYIO Kadeapoil, IeMOHCTPUPYIOIIUE
CHUCTEMaTHYECKUI XapaKTep 3HaHUM MO JUCUUIUIMHE M CHOCOOHBIE K MX CaMOCTOSITEIbHOMY
TOTNIOJTHEHNWIO W OOHOBJICHHIO B XOJI¢ JajbHEWIeld ydeOHOW palboThl M TMpodecCHOHATLHON
NESITEILHOCTH.

Hakonen, OLEHKON «3auTE€HO» OLIEHUBAIOTCS OTBETHI CTYAEHTOB, IOKA3aBIIMX 3HAHHE
OCHOBHOTI'0 y4yeOHOTro Marepuajga B 00beMe, HEOOXOIWMOM Il JajdbHedmield ydeObl U B
npencrosmeil  pabore 1o npodeccuH, CIPaBIAIOLIMXCA C  BBINOJHEHUEM  3aJlaHMid,
MIPETYCMOTPEHHBIX TPOrPaMMOM, HO JOMYCTUBIIUM MOTPEIIHOCTH B OTBETE HA HK3aMEHE U MpHU
BBINIOJTHEHUHM KOHTPOJIBHBIX 3aJaHHil, HE HOCSIIMEe NPUHIMIINAIBLHOIO XapakTepa, Koriaa




YCTAQHOBJIEHO, YTO CTYAEHT oOyiagaeT HEOoOXOAMMBIMU 3HAHUSAMHU JJIs  IOCIETYIOLIEro
YCTpaHEHMS YKa3aHHbIX ITOTPEIIHOCTEN MO/l PYKOBOACTBOM IIPENOAABATEIIS.

OuneHka «He3a4YTEeHO» BBICTABISETCSA CTYJCHTaM, OOHAPYXHMBIIUM MpoOeNbl B 3HAHHIX
OCHOBHOIO Y4e€OHOr0o MaTrepuaia, JONYCKAOIIUM MPUHIUIHAIbHBIE OMMOKU B BBINOJIHEHUU
IIPENYCMOTPEHHBIX MPOrpaMMOM 3afgaHuii. Takoil OLIEHKM 3acily’)KMBAalOT OTBETHI CTYIEHTOB,
HOCSIIME HECUCTEMAaTU3UPOBAHHBIM, OTPBIBOYHBIN, TOBEPXHOCTHBIN XapaKTep, KOI/1a CTYIEHT He
IIOHUMAET CYLIECTBA M3JIAra€MbIX UM BOIIPOCOB, YTO CBHJETEIBCTBYET O TOM, YTO CTYJEHT HE
MOJKET Jajibllle MPOoAOJKaTh OOydyeHHe WIM MPUCTYNaTh K MPO(ecCHOHAIbHON AEATENbHOCTH
0€e3 JTOTOTHUTEBHBIX 3aHATHH 110 COOTBETCTBYIONIEH AUCIUIIIMHE

MPOMEXKYTOYHbBI KOHTPOJIb DK3AMEH

®opMoOil MPOMEKYTOYHOTO KOHTPOJISI BO 2 ceMecTpe sBisieTcsl dk3ameH. K sk3aMmeHy
JOMYCKAIOTCS  OOydJaroIuecs, TMOJHOCTHIO BBHIMOJHUBIINE BCE BHUABI y4eOHOH paboTHI,
MpeAyCMOTPEHHBIE YUEOHBIM TUTAHOM U HACTOSIIEH TPOrPaMMON .

dopma npoBeneHUs dK3aMeHa — TecT. Bompocsl, B Tecte cOpMYyJIMPOBAHBI C YYETOM
CoJiepKaHusl y4eOHON AUCUIUTIITNHBL

BO]'[pOCbI AJisl MOATOTOBKHU K OK3aMEHY

1. Bogmopon. OOmast xapakrtepucTtuka siemeHTa. Haxoxknenue B mpupoxe. [lomyueHue
BOJIOpoa. XuMUYeckue u (hu3mdeckue cBoiicTBa. OCHOBHBIC coeuHeHus. [I[puMeHeHne

2. Dnementsl |A moarpynmsl. [lenounsie MeTamibl. OO0mmas XapakTepUCTHKA SJIEMEHTOB.
Haxoxnenne B mnpupone. Ilomydyenwe u mnpumeHeHue. Dusmveckue U XUMUYECKHE
CBOICTBA.

3. Omementsl |IA moarpynmel. bepunuii, Maruuii, meno4Ho3eMenbHbIE MeTauTbl. OO0rmas
XapaKkTepUCTUKa JJIEMEHTOB. HaxokaeHue B mpupoae, MOMyuyeHHE U TMPUMEHEHHE.
du3nyeckre 1 XUMHUUECKHE CBOMCTBA.

4. Dnementsl |IIA moarpynmel. DIEKTPOHHOE CTPOCHHE aTOMOB, OOIAs XapaKTEPUCTHKA
3JIEMEHTOB, 3aKOHOMEPHOCTH U3MEHEHUS (PU3UKO-XUMHUECKUX CBOUCTB.

5. bop. Haxoxnenue B mnpupone. I[lomydenwe u mnpumenenue. [wmapuasl Oopa, HX
noiydeHus u cBoiictBa. CoelMHEHMs ¢ METaJlJIaMM, UX TolydeHue u cBoiictBa. Kapoun
6opa. Okcupg 60pa 1 GOpHBIE KUCTOTHI.

6. Amomunuii. Haxoxnenwme B mpupoe, NOITy4YeHHE, NpUMEHeHHe. Du3nueckue Wu
XUMHUYECKHEe cBOMCTBA. Amomorepmusi. OKCUA U THIPOKCHJ, CBOMCTBA U IPUMEHEHHUE.
OO01mmas xapakTepucTUKa coyieil. AJIFOMOCUITHKATHI.

7. Tanuii, uaauii, Tanuil. Haxoxxnenue B npupoje, nojiydeHue, npumeHenue. Ousndeckue
U XuMuueckue cBoicTBa. OKCHUI M THAPOKCHJ, CBOHCTBa W mpuMeHeHue. OOmias
XapaKTepPUCTHUKA COJIEH.

8. Dnementsl IVA moarpynmnsl. DIEKTPOHHOE CTPOCHHE aTOMOB, OOIIAsi XapaKTEpPUCTHKA
3JIEMEHTOB, 3aKOHOMEPHOCTH U3MEHEHUS! PU3NKO-XUMHUECKUX CBONCTB.

9. Vrnepon. Amnorponssle Moau¢pukanuu. CTpoeHue M cBoilcTBa rpaduTa, anMasa,
kapOuHa. DymepeHsl, yriepoaHble HaHOTPYOkH, rpadeH. KuciaopoaHbsie coenTuHEHHUS.
Oxkcup yraepona (IV), crpoenue monekyinbsl. CBoiicTBa, nonydenue, npumenenue COx.
VYroneHas kuciora u ee conu. Oxeun yriepoaa (1), ero monydenue, xumnudeckas CBA3b U
cBoiicTBa. COeAMHEHMsI C TaJOr€HaMHU: XMMHUYECKas CBS3b M CTPOCHUE MOJEKYJN, HUX
cpoiictBa. CoenuHenus ¢ azoroM. Jlunman. CuHUIBHAs KHUCIOTA, €€ COJH.
PonanoBonopon u ero comu.

10. Kpemuuii. Haxoxnenue B mnpupoge. CHIMKaThl U aTIOMOCHIMKAThl. CHIMIMIBI
METaJIoB, npuMeHeHne. CoequHEeHUs KPEMHHUS C BOJOPOAOM (CHIJIaHBI), METaUIaMH
(cunmuuumasl), yraepogoM (kapOopyHn), rajoreHamMmu u cepoil. Kpemuuiiopranuueckue



11.

12.

13.

14.

15.

16.

17.

18.

19.

coequHeHus (cuiaukonbl). Okeun kpemuus (IV). KpeMHueBble KHCIOTHI, UX CBOWMCTBA.
Conu.

I'epmanuii, omoBo, cBuHen. Haxoxnenue B npupoae. Pusndeckue U XUMHUYECKUE
coiictBa. [Ipumenenne. OKCUIbL, TUIPOKCUIBI U COJIU: TIOy4YE€HUE, OCHOBHO-KHCIOTHbBIE
CBOICTBA, OKHCIUTEIbHO-BOCTAHOBUTEIbHBIE CBOMCTBA. CoeAuHEHUss C BOAOPOIOM,
rajoreHaMu U CepoM, uX CTPOCHUE U CBOKCTBA. [[puMeHeHne repManus, 0JI0Ba, CBUHIIA U
YX BOKHEMIINX COCIMHEHUN.

OneMeHThl VA TOATpYIIBL. DJIEKTPOHHOE CTPOCHUE aTOMOB, O0Ias XapaKTepHUCTHUKa
3JIEMEHTOB, 3aKOHOMEPHOCTH N3MEHEHMsI (PU3MKO-XUMHUYECKUX CBOMCTB.

Azor. Haxoxnenue B mnpupoze. [lomyduenune. ®@usznueckue U XUMHYECKHE CBOWCTBA.
CreneHu OKUCIIEHHS a30Ta. XMMHUYECKas CBsI3b B MojIeKyJie a3ota. CoelMHEHHUs a30Ta C
BoopofoM. AMmuak. [IpombinuieHHbIE U 1a00paTOpHBIE METOABl €T0 MONYyYEHHS.
®dusnueckrue M XuMuUueckue cporcTBa. Conu aMMOHHUS. A3UAOBOJOPOS M a3UbL
Oxkcupapl azota. [IpuHIunuanbHas BO3MOXKHOCTh IOJIYYEHUS UX M3 3JIEMEHTapHBIX Be-
niecTB. A30TUCTasi KHCIIOTA, €€ OKHCIUTENIbHbIE M BOCCTAHOBHUTEIBHBIE CBOWMCTBA.
Hutputsl, ux nmomydeHue U cBOMCTBA. A30THasl KUCJIOTa U €€ MONyYeHHe. XUMUYecKast
CBsI3b U cTpoeHue. OKHUCIUTENbHbIE CBOMCTBA a30THOW KHUCIOTHL JleficTBUS a30THOMU
KHCIIOTHI HA METAJIJIBl U HeMeTaiuibl. HuTpartsl, ux noiydeHue u cBoMcTBa. Tepmuyeckoe
pas3noXeHHe HUTPATOB.

®dochop. AmnorpornHble Moaudukanuu. Dochuasl MetamioB. DocduH, ero MoTyIeHUe
u cBoiictBa. MoH dochonus, ctpykrypa u xuMudeckas cBs3b. Oxcusl pocdopa (111, V),
uUX TMonydyeHue, cTpoeHue u cBoictBa. Comu Qochopubix kucinor. DocdopHbie
ynoOpenusi. Heopranndeckue noiauMepsl Ha OCHOBE coeTuHeHui pocdopa.

Mpimbsik, cyppMa, BUCMYT. Haxokaenwe B TpuUpoie W TOIYYCHHE B CBOOOJIHOM
cocrosHuu. CreneHu okuciaeHuss. CoOeIMHEHUS MbIIIbsKA, CYpbMbBl M BHCMYTa C
metauiamu. CoennHeHuss ¢ BOAOpPOAOM. ApcuH. ['mapuasl cypbMbl M BHCMYTa, HX
OTHOCHUTENbHAs  yCTOMYMBOCTb. OKCHIBI MBIIIbAKA, CYpbMBl U BUCMYyTa U
COOTBETCTBYIOIIHNE TUIPOKCHIBI.

Onementsl VIA mnoxarpynmel. Kucnmopon. OOmias xapakrtepucTtuka siemeHTta. Ha-
xoxkaeHnue B npupoze. Bosnyx. Ilonyuenue xucimopoga. Ero cBoiictBa U IIpUMEHEHUE.
XuMuyeckas cBsi3b B MojieKyle Kuciopoja. OKcuibl, ux kiaccupukanus, NoiaydeHue u
cBoiicTBa. O30H, €ro nojaydyeHre. XMMUYECKasi CBSI3b B MOJIEKYJIE 030HA, €r0 CBOMCTBA U
npuMmeHeHue. Bona. CTpoeHune MoneKysbl BOAbI M1 XUMUYECKasi CBSI3b B HEH.

Cepa. OOmas xapakrepuctuka. Haxoxxnenue B mpupoae u nonyudeHue. dusnueckue
CBOICTBa cephl. AJUIOTPONUS CEpbl. XUMHUUECKHE CBOMCTBA cepbl. CTENIEHN OKHUCIICHHUS.
Coennnenus cepsl ¢ BopopoaoM. CepoBopopon. MeToapl ero moiay4eHus U CBOMCTBA.
Cynpopunpl. IMomucynsdunel. Ilpumenenune cynbpuaoB B MPOMBIILICHHOCTH.
Kucnoponnusie coeauHenusi cepbl. Oxcupn cepbl (IV). CepHucras xucioTa U €€ COlu
(ruapocynbGuThl U CyabGuThl). KHucaoTHBIE, BOCCTAaHOBUTEIbHBIE M OKHCIUTEIbHBIE
CBOWMCTBA CEPHHUCTOM KuCIOTHL. TuOcepHHMCTas KHCIOTa, €€ CTPOEHUE, CBOWCTBA.
[TonmuTroHoBBIE KMCTOTHI U TonuTHoHATHI. Okcup cepsl (VI), ero momyyeHue u CBOMCTBA.
CepHas kucioTa, €e CBOMCTBA, CTpOEHUE MOJIEKyJibl. [I[puMeHeHre B MPOMBIIUIEHHOCTH.
Conu cepHoii Kucnotel (ruapocynbdatsl, cyiabdaTsl). Oneym U aUcepHas KHUCIOTA.
I'unpocynbdarel. [1epoKCOKUCIOTHI CEpBI.

Cenen, temnyp, nmononuid. O0mas xapakrepuctuka. CTeneHu okucieHus. BomopomHbie
COEMHEHMS CEJIEHA, TeJUIypa U IMOJMIOHUS U UX cBoMcTBa. CeNeHuapl U TEUTypUIbl Kak
nonynpoBogHuku. Okcunbl U rugapokcuasl cenena (IV), remnypa (IV) u nononus (IV).
Cenenucras u TeurypucTas KUcJIOThl. CeneHuTsl U TesurypuThl. Oxcuasl cenena (VI) u
tesutypa (VI). CeneHoBast U TeJUTypOBasi KUCIIOTHI.

Onementsl  VIIA  moarpynmnsl. [amorensl. OOmas XapakTepUCTHKA TaJOr€HOB.
Haxoxnaenue B npupoje, crnocodbl noiaydeHus. dusznueckue U1 XUMUYECKHE CBOICTBA.
Xumuueckas CBA3b B MOJIEKynax. BogopoaHble coeqMHEHUs rajloreHoB, UX MOIy4YeHHeE,
npUMEHEeHHe. Acconuanus MoJieKyn (TopoBoaoponoB. KuciopomHsie coenuHeHUS



ranoreHoB. dropun kuciaopoma. Kucimopoacoaepikaimme KUCiIoThl xjiaopa, Opoma, Hona,
UX COJH.

20. OcHoBHBIE cBOWMCTBa O-3IEeMEHTOB M WX coeauHeHHH. OCHOBHBIC 3aKOHOMEPHOCTH
xuMun  d-371€MEHTOB. DJEKTpOHHas CTpyKTypa. [lposiBisiemMble CTETIEHW OKHCIICHHS.
Ou3nyeckue M XHMHUYECKHE CBOMCTBA.  KOMIIIEKCHBIE COEIMHEHUS NEPEXOJHBIX
METAIIOB (IIPUMEPHI).

21. Onementsr  IVB-VIIB  moarpynm.  DneKTpOHHOE  CTPOCHHME  aTOMOB,  oOrmias
XapaKkTepUCTUKA AIIEMEHTOB. PU3UKO-XUMHYECKUE CBOMCTBaA. [IpuMeHenue.

22. Onementsl  VIIIB  monrpynmel.  CemelicTBO Jkene3a UM IJIATUHOBBIE  METAJUIBI.
DNEKTPOHHOE CTPOEHUE AaTOMOB, OOIIAs XapaKTepUCTUKa 3JIEMEHTOB. DU3UKO-
XUMHYECKHe cBOMCTBA. [IpumeHenue.

23. DnemenTsl |IB moarpynmel. DneKTpOHHOE CTpOEHHE aTOMOB, OOIIas XapaKTepUCTHUKA
anemMeHTOB. PU3NKO-XMMHUYECKHE CBOMCTBA. [IpuMeHeHue.

24. DnemenTtsl |IB monarpymnmel. DIEKTPOHHOE CTPOCHWE aTOMOB, OOIIast XapaKTepUCTHUKA
sneMeHToB. PU3NKO-xMMHUUYECcKHe cBoiicTBa. [Ipumenenue.

DK3aMeH MNpPOBOAUTCS B BHUJAE TecTa. TecTHpoBaHWE OCYLIECTBISETCs MO OwieraMm B
nucbMeHHO# Gopme. B sk3amenanronHom Tecte 20 BOMPOCOB U 5 BapHaHTOB 3a/laHui. 3a1aHus
BBIOMPAIOTCS U3 Pa3HBIX TEM, COTJIACHO CIHCKAa BOIPOCOB NPEACTABICHHBIX paHee. 3aJaHus B
pa3HbIX BapHaHTax TECTa PaBHO3HAYHbIE M OJMHAKOBBIE IO CIOXHOCTH. Hukomy He naercs
MPEUMYIIECTB, BCE OTBEYAIOT HAa  BOMNPOCHI B OJHUX M TE€X JK€ YCIOBHUSX; HMPHUMEHSIOTCS
HEOOXOJMMBIE MEphl, MPEAOTBPAIIAIONINE HCKAKEHHE pPEe3yJIbTaTOB (CHHCHIBAHHE, IMOJICKA3Ky H
yTeuKy MH(pOpPMAIMK O COAep)KaHUM TecToB). Bpems tecta 45 mun. Jlonmyckaercss nmpoBeIeHHUE
9K3aMeHa o OmiieTaM B YCTHOM opme, pu APYrux, Kakux 100 00CTOSATENbCTBAX.

[Tpu pazpaboTke TecTa UCTIOIB30BAHBI PA3IMYHbIE BUIBI TECTOBBIX 3aJaHui. B yacTHOCTH:
* 3amaHus ¢ BEIOOPOM OJHOTO MPAaBUILHOTO OTBETA;

* 3anaHus ¢ BBIOOPOM HECKOJIBKUX MPaBUIIbHBIX OTBETOB;

* 3aiaHus HA OTPUIIAHUE;

* 3ajaHus HA YCTaHOBJIEHUE MTPaBUIIbHOM nocaeaoBaTesbHoCTH (Y1)

» 3aganus Ha yctaHoBieHHe cooTBeTCTBUA (YC)

* PacueTHoe 3ananue

IIpuMep 3K3aMEHAIIMOHHOI0 TECTA

PI'PTY DK3aMeHaUMOHHBI oner Ne_1 VTBepKaaIo

KA®EJIPA XuMuueckoil TEXHOIOTUH 3aB. kadenpoit XT

[)5(0)

JUCHUTTIIMHA  Xumus
Hanpasnenue 18.03.01 « » 20

1. KucjotHble cBoiicTBa Han(oJiee BHIPAKEHbI Y OKCH/IA, (opMyJia KOTOPOro:
a) Cr203; 6) CrO; B) BeO; ) CrO3

2. Boaopon BbiaessieTcsi Npu B3auMoeiicTBHH( HECKOJIBKO BADHAHTOB 0TBETA)
a) TUJIpUA HaTPHUs C BOJIOM;
0) aTFOMUHUS C BOAHBIM PACTBOPOM IIIENIOUH;
B) OKCHJa AJIIOMHUHUA C BOOHBIM paCTBOPOM LICTI0YH,
T) JKeJe3a ¢ pa30aBIeHHON CEPHON KUCIOTOM.

3. I'mapoausy He NOABEPralTCcs (HeCKOJbKO BADHAHTOB 0TBETA):




a) IepMaHraHaT HaTpHs;
6) cynbdar mapranua (II);
B) IIEpMaHIaHaT KaJus;

r) xsnopua mapranna (II).

4. B cxeme npespamenuii Ni(OH); “X—>NiO(OH)—HCS Y | X u Y siBasioTes
BelecTBAMHU, OPMYJIbI KOTOPbIX:
a) Hy0 1 NiClg;
8) Cl 1 NiCl3;
6) Clz u NiCly;
r) O2 u NiCls.

5. OTMeTbTe Bce BepHbIe YTBep:KaeHHsI: ( HeCKOJIbKO BAPHAHTOB OTBETA)
a) BCE BBICIINE OKCUBI M TUAPOKCUIBI 371eMeHTOB [IIA rpynmb! SBisitoTcs aM(pOTEpHBIMU U
HEPaCTBOPUMBIMH B BOJIE;
0) KaK aIOMUHUN THAPOKCU, Tak U o1oBo(1l) ruapokcua qucconuupyroT B BOji€ CTYIIEHYATO
¢ 00pa30oBaHUEM B KaU€CTBE aHMOHOB TOJIBKO I'MIPOKCUI-MOHOB;
B) JUTs OOJIee TIOITHOTO OCAKICHHSI ATFOMUHUN THPOKCHIA U3 BOJHBIX PaCTBOPOB COJIEH
Jydllie UCTIIOJIb30BaTh HE PACTBOPHI LIEJIOUEH, a pacTBOp TUIpaTa aMMHUaKa;
I') U3 METAJUIOB, OTHOCSALIMXCS K P-2JIEKTPOHHBIM ceMeiicTBaM, TosibKo MeTaisl [11-A
rpymnisl 00pa3yroT okeuasl coctaBa 9203,

6. YcraHOoBHTE COOTBETCTBHE MEKIY KAPOHIOM H THIIOM €ro KPUCTALIHYeCKOit

CTPYKTYPbI:
1) aTomHasi; a) FesC;
2) HOHHAS; 6) WC;
3) MeTaionoao0Has; B) SiC;
r) B4C;
n) AlsCs;

7. Kakyro MEUHHMAJIBHYIO Maccy (T) THIPOKCH/IA KAJbIUS caeayeT npudaButh K 200 r
pactBopa ¢ochopHOii KUCIOTHI ¢ MACCOBOH H0J1ei €€ 2 % s MoJyYeHUus CPeIHei
couan?

8. a)8,88;0)4.,44; B) 2,96; 1) 5,92.

KPUTEPUHU OLIEHKH

K omnenke ypoBHS 3HaHMH W TPAKTHUYECKUX YMEHHUW M HABBIKOB PEKOMEH]IYETCS
MPEAbSIBIATE Clenytonme ooume TpeOoBanus.

Ilpu NPOrpaMMHPOBAHHOM KOHTpoOJI€: O11eHKa 10 TECTY BBICTABIISETCS
MPOMOPIIMOHAIBHO JIojie IpaBUibHBIX OTBeTOB: 90-100% - onenka «ormmuno» 80-75% -
oreHka «xopomo» 74 — 60 % - omeHka «ymoBieTBopuTenbHO» Menee 60% mTpaBUIBHBIX
OTBETOB — OICHKA «HEYIOBJICTOPUTEIHHOY.

Ilpu ycTHOM OTBeETE:

B cinydae Hemonamok ¢ TpOrpaMMHBIM OOECIEYEHHUEM JIONMYCKAeTCsS YCTHBIM OTBET
CTyJICHTa Ha 3K3aMeHE 10 OWieraMm, WIM IO BompocaMm TecTa. [Ipm yCTHOM OTBeTe: OTBET
CTyJIGHTa  OIICHMBACTCS IO  YETHIPEXOAJIbHOM  CHCTEME:  «OTIUYHO»,  «XOPOIIOY,
«YJIOBJIETBOPUTEIIBHO», «HEYJOBIECTBOPUTEIBHO» KOTOPHIE BBICTABJISAIOTCA MO CIEAYIOIIUM
KPUTEPUSIM.




«OTIHYHOY»:

ryOOKMe ¥ TBepJble 3HAHHUS MPOrPAMMHOIO MarepHala MpOrpaMMbl TUCIUILIAHEI,
MMOHUMaHUE CYIIIHOCTU U B3aUMOCBSI3H paCCMaTPUBAEMBIX SIBJICHUH (IIPOLIECCOB);

TIOJIHBIE, YETKUE, JIOTMUYECKH TOCIIeI0BAaTEIbHbIC, MPABUIBLHBIC OTBETHl HA MOCTABJICHHBIC
BOIPOCHI; YMEHHE BBIJICIIATH TJIABHOE U JIENATh BHIBOJIBI.

«Xopouo»:

JOCTaTOYHO TOJHBIE W TBEPABIC 3HAHUS MPOTPAMMHOIO MaTepuaia JIUCHUIUIAHEI,
MPaBUILHOE IOHUMAHHUE CYIIIHOCTH U B3aUMOCBSI3M PacCMAaTPHUBACMBIX SIBJICHUH (ITPOIIECCOB);

MOCTIe0BATENbHbBIE, MPAaBUIIbHBIC, KOHKPETHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI
Ha TMIOCTaBJCHHBIE BOMPOCHI, CBOOOJHOE YCTpPaHEHHWE 3aMEUYaHUM O HEJOCTAaTOYHO IOJTHOM
OCBEIIICHUU OTJEIBHBIX TTOJIOKEHUH TP MOCTAHOBKE JIOMOJHUTEIBLHBIX BOITPOCOB.

«Y/10BJIETBOPUTEIbHO»:

3HaHWE OCHOBHOI'O MPOrPaMMHOr0 MaTepHalia IUCHMIUIMHBI, TOHUMaHUE CYIIHOCTH W
B3aMMOCBSI3M OCHOBHBIX PacCMAaTPHUBAEMBIX SIBICHUH (ITPOIIECCOB):

MMOHMMAaHUE CYIIHOCTH OOCYXJIaeMbIX BOIPOCOB, TMpaBUIbHBIC, 0€3 TPYOBIX OIMHUOOK
OTBETHI HA TIOCTABJICHHBIC BOMPOCHI, HECYIIECTBEHHBIC OIMOKK B OTBETAaX Ha JIOMOJHUTEIbHBIE
BOITPOCHI.

«Hey/10B1e TBOPUTEIBHO»:

OTCYTCTBUE 3HAHUW 3HAUUTEIHLHOM YacTH MPOrPaMMHOTO MaTepHualia JUCHHUILIIUHBI;
HETIPAaBWJIbHBIA OTBET XOTS ObI HAa OJIMH M3 BOIPOCOB, CYNIECTBEHHBIC M TPYyObIC OIMMOKH B
OTBETaX Ha JOMOJIHHUTENbHBIE BOIPOCHI, HEJOMOHWMAHUE CYIIHOCTH H3JIaraeMbIX BOIIPOCOB,
HEYMEHUE MPUMEHSTh TEOPETUUYECKHE 3HAHUS MPHU PEHICHUU MPAKTUUECKHUX 3a7ad, OTCYTCTBUE
HaBBIKOB B 00OCHOBAHHWH BBIJIBUTAEMBIX MPEIOKEHUN 1 PUHUMAEMBIX PEIICHUMN.

3AJAHUA (BOITPOCHI) AJ151 OHEHKH C@OPMUPOBAHHOCTH
KOMIIETEHIIUM 1 UTHIAUKATOPOB UX JOCTUXEHUSA

VIIK -8.4 Hcnonv3zyem npaguna mexuuku 6€30nacHocmu, npou3800CmMeeHHOU CAHUMapuu,
nod#CapHou 6e30nacHOCMU U HOPMbL OXPAaHbL MpPyoa.

3ajaHUA OTKPBITOIr0 THIIA:

1. IIpu pa6ote B 1a6opaTopul B MEH3ypKe MO:KHO HATPEeBATh BO1Y

Ha

HeTt(mpaBuibHBIN OTBET)

2. Kaamii XpaHsIT Moj cJ10eM KepOCHHA.
Jla (mpaBUJIbHBIN OTBET)
Her

3. UTo0bI NOracuTh mjiamMs CHUPTOBKH, €ro cjeayeT 3a1yTh

Ha

Her(npaBunbHbIif OTBET)

4. Tlpu npoBeJeHNHU ONBITOB ¢ KOHIEHTPUPOBAHHBLIMH PACTBOPAMH KHCJIOT M IIeJI0Y el
Heo0X0UMO BCerja Ha/leBaTh Pe3MHOBbIE MEPUYATKH.

Jla (mpaBWIIBHBINA OTBET)

Her



5. Ilpu onpenenenuu 3anaxa BelecTsa NPoOMPKY € BelleCTBOM HA/10 OIHECTH K HOCY H
r;iy00KoO BIOXHYTb.

Ha

Her(npaBunbHbIif OTBET)

3ajjaHuA 3aKPHITOr0 THIIA:

1. Kakue Mepbl HY’KHO NPeANPUHATH NPHU NONAJAHUH KUCJIOTHI HA KOXKY
Ortser: IIpu nonasanuu pacTBopa KUCIOTHI Ha KOXKY, €€ cIeyeT IPOMbITh BOAOH U 00paboTaTh
PacTBOPOM ITUTHEBOU COJBI.

2. Kakoe npaBuJio Hy:KHO c00J/1I0IaTh NP BbINOJHEHHH ONBITOB C JIETYYMMH U
SI/IOBUTHIMH BellleCTBAMHU
OtBert : OMNBITHI C JETYYUMH, STOBUTHIMHU BEIIECTBAMHU MMPOBOJAT TOJIHKO MO TATOU

3. Kak npaBWJIBHO PacTBOPATH CEPHYIO KHCJIOTY
OtBert: PacTBOpATH CEpHYIO KUCIIOTY CIEyET BIUBas €€ TOHKON CTPYHKON B XOJOJHYIO BOLY

4. Kak Heo0X0IMMO pacnoJiaraTb NpoOMpKY NpH HATPEBAHUH €€ ¢ PACTBOPOM
Ortger: [Ipu HarpeBaHuuM pacTBOPOB B IPOOUPKE CIEAYET JIEPIKATh €€ TAK, YTOOBI OTBEPCTUE

OBLIO HAMPABJIEHO B CTOPOHY OT ce0s U pabOTAOIINX COCENIEH .

5. Kakue cpeacTBa 3aliuThl pyK He00X0AUMBbI IPU padoTe ¢ eIKUMH BellleCTBAMH B
Jadoparopuu

OtBert: PaboTy ¢ eaKuMH BellecTBaMH CIEAYET MPOBOJUTH B PE3MHOBBIX MEepUYaTKaXx.

OIIK -1.1 U3yuaem mexaHuzmvl XUMUHLECKUX PEAKYUL NPOUCXOOAUWUX 8 MEXHONOSUYECKUX
npoyeccax u OKpyxicarowem Mmupe, 0CHOBbLEAsACh HA 3HAHUAX O CMOEHUU 8euecmad, npupooe
XUMUYECKOU C8A3U U CEOUCNBAX PA3NUYHBIX KIACCO8 XUMUYECKUX INEMEHMO8, COeOUHEHUI,
sewecms u Mamepuaios

3ajaHUA OTKPHITOr0 THIIA:

1. BonopoaHasi cBsi3b 00pa3yeTcsi MeKIy MOJIEKYJIaMH METAHOBOI KHCJIOTHI
Jla (mpaBWIIBHBINA OTBET)
Her

2. Peaknua CHs+ 2H,O = CO2+ 4H2 AHOpeaxun = +164,9 kJK/MOIL  siBJIsI€TCS
IK30TePMHYECCKOH
Ha

Her(mpaBunbHbIi OTBET)

3. FHI{pOKCHI{ KaJdblUl U THAPOKCH/L 6epn.11.1mﬂ OTHOCATCA ILIeJ109aM

Ha

Her(npaBunbsHbIi OTBET)

4. Tlpu HapylleHUM UEJOCTHOCTH NOKPLITHS OyJdeT KOPPO3HUPOBATh CTajlb, MOKPbITas
cJI0eM 0J10Ba

Ja (mpaBUJIbHBINA OTBET)

Her



5. Bepno qu yrBepxnenue: [lopsiakoBbiii Homep 3jemenTa B [lepuoguyeckoii cucreme
YKa3bIBaeT Ha 3apsij A/Ipa aToMa

Ja (mpaBUJIbHBINA OTBET)

Her

3a1aHuA 3aKPHITOr0 THIIA:

1. BaxkHeiilmum cJjieIcCTBHEM TEPMOXHMHUYECKOTro 3akoHa ['ecca siByisieTcsi yrBep:KiaeHue,
4YTO TENI0BOM d(PPEKT XUMHYECKOH PEeaKLMH PaBeH...

OTBeT: cyMMe TEIIOT 00pa30BaHUs MPOILYKTOB PEAKIINU 338 BBIYETOM CYMMBI TEIUIOT
00pa3oBaHMs UCXOTHBIX BEIIECTB C YUETOM CTEXHOMETPUUYECKUX KOI(DHUITMEHTOB
TEPMOXUMHUYECKOI'O YPaBHEHUS PEAKLIUU

2. JlonosmmTe BbIpaKeHHE, KOHCTAHTA CKOPOCTH PeaKIUM MOKA3bIBACT...
OtBer: CKopoCTb Ipoliecca Mpu KOHIEHTPAIMK PEareHToB 1 MOb/1

3. Kak Ha3bIBaeTcsi cuctemMa, 000co00/1eHHAsl OT OKPY:Kalollel cpeibl, He MMeloas
BHYTPeHHell MOBePXHOCTH pa3jeJia?

OtBer: Cuctema, 000co0IeHHas OT OKpYKArOIEei cpeibl, He UMEIOIIast BHYTPEHHEH
MOBEPXHOCTH pa3jiesia Ha3bIBAETCS U30JIMPOBAHHOMN

4. Yto Ha3bIBaETCS CTEMEHBIO YJIEKTPOJIUTHYECKOI qucconuanuu (o) ?
OtBet: OTHONIEHUE YHCIIa MOJIEKYJI AJIEKTPOJIUTA K YACTY MOJIEKYJI PACTBOPHUTEIIS

5. UTo Ha3bIBaeTCA OKHCJIUTETEM B OKHCIMTEIHHO- BOCCTAHOBHUTEIbHBIX PeaKIUsIX?
OtBer: ATOM, KOTOPBIM OTJAAET DJICKTPOHBI M MOBBIIIAET CBOIO CTEIIEHh OKUCIICHUS

OIIK -5.1 Ocywecmensem sKkcnepumMeHmanbhble UCC1e008aHUs U UCNbIMAHUS NO 3A0AHHOU
Memoouke, npo8oOUM HAOII00EeHUs, IKCNEPUMEHMUpyen

3agaHus OTKPLITOrO THIIA:

1. TemnepaTypa 3aMep3aHusl PACTBOPA HU:Ke TeMIIEPATyPhI 3aMep3aHHUs PACTBOPUTEJIsI
Ja (mpaBUJIbHBINA OTBET)
Her

2. Bepno ju yrBep:kaeHue: Uro0bl yMEHBIINTH CKOPOCTH PEAKIIHM MEKIY Keae30M H
PACTBOPOM COJISIHOI KHCJIOTHI HEOOXOIUMO HM3MEJIbYUTH KeJIe30

Jla (mpaBUIBHBIA OTBET)

Her

3. AHOIHOe MOKPBITHE HA CTAJIU 00pa3yloT MeTaiibl Au u Cr....

Ha

Her(nnpaBunbHbIi OTBET)

4. Uonnoe npoussenenune Boanl npu 20 °C pasno 14 moan?/i1°.

Ja (mpaBUJIbHBINA OTBET)

Her

5. MaccoBy1o 10/110 pACTBOPEHHOT0 BellleCTBA MOKHO PacCUUTATH M0 hopmy.ie w="T8-8a
Mp-pa

Jla (mpaBWJIBHBINA OTBET)



Her

3a1aHuA 3aKPBITOr0 THIIA:

1. Kak Ha3pIBaeTcsi MeTO/ ONpeaeieHHsl MOJISIPHOH MacCchl PAaCTBOPEHHOI0 BellecTBa IO
MOHHUKEHUIO TeMIIePaTyPhI 3aMep3aHus ero pacreopa?
OTBeT: KpuOCKOnuei

2. Kak na3piBaeTcsl BellleCTBO, H3MEHsIIOIee CBOI0 OKPAacKy B 3aBucuMocTH ot pH cpenbi?
OTBeT: HMHAMKATOPOM

3. PacTBOpBI ¢ 0IMHAKOBBIM OCMOTHYECKHM JaBJI€HHEM HA3BIBAIOTCS
OrtBer :

4. TIpu4MHOI 1IeJOYHON HJIM KHCJI0H peakuMy pacTBOPOB MHOTHUX CoJleii siBJIsieTcs ... .
OtBert: VX runponus

5. I'ereporeHHasi cucremMa, cocTosiliasi M3 JABYX MJIH Oosiee (pa3 ¢ CHIBHO Pa3BUTOI
NOBEPXHOCTHIO pa3/iesia, Ha3bIBaeTcd ... .
OTtBeT: AUCNIEpCHON

OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH 3NEKTPOHHOM NMOAMMUCHIO

noAanncAHO ®rboy BO "PrPTY", PIPTY, KoBaneHko Buktop 23.06.25 11:56 (MSK) MpocTas nognucb
3ABEAYHOLLMM BacunbeBud, 3aBeaytowmii kadeapon XT

KA®E/PbI

noanncAHoO ®rboy BO "PrPTY", PIPTY, KosaneHko Buktop 23.06.25 11:56 (MSK) MNpocTas nognucb
3ABEAYHOLUMM BacunbeBuy, 3aBeaytowmii kadeaport XT

BbIMYCKAOLLIEN

KA®E/IPbI




