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1. Llenu u 3apgayum yye6Horo npegmeTta

N3yueHnne XWMUU Ha TNPO(GUILHOM YpPOBHE CpEAHEro MpodecCHOHANBHOTO 00pa30BaHUs
HaIPaBJIEHO Ha JOCTKEHHUE CIEIYIOIINX LIEIEH:

- OCBOGHHE CHCTEMBbl 3HAaHUH O (QYHIAMEHTAJbHBIX 3aKOHAX, TEOpHUsAX, (aKTax XUMHH,
HEOOXOAUMBIX Ul MOHUMAHUS HAyYHOU KapTUHBI MHpA;

- OBJIAJICHHE YMEHMSIMH: XapaKTE€pU30BaTh BELIECTBA, MATEPUAJIbI U XUMUYECKUE PEAKIINH;
BBITMIOJIHATE J1a0OpaTOpHbIE 3KCIEPUMEHTHI; MPOBOJIUTH PACUeThl MO0 XUMHUYECKUM (opMylnaM H
YPaBHEHMSIM; OCYIIECTBJIATh MOMCK XMMHUYECKOH HH(POpPMAaLUU M OIICHHBATh €€ JIOCTOBEPHOCTH;
OpPUEHTUPOBATHCS M IPUHUMATD PELICHUS B IPOOJIEMHBIX CUTYaIHX;

- pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH B
IIpoLecCeE M3YyYEHUS XHMHUUYECKON HAyKM M €€ BKJIaJa B TEXHUYECKHI NPOTpecc LMBWIM3ALNU;
CJIOJKHBIX U IIPOTUBOPEUYMUBBIX ITyTEH Pa3BUTHS UACH, TEOPUM U KOHLENIUNA COBPEMEHHON XUMUU;

- BOCIIUTaHHE YOEKIECHHOCTH B TOM, YTO XMMHS - MOIIHBIH HMHCTPYMEHT BO3JICHCTBHS Ha
OKPY’KAIOILYIO CPENY, U YyBCTBA OTBETCTBEHHOCTH 3a IIPUMEHEHUE MTOJTYYEHHBIX 3HAHUNA NYMEHUI;

- TpUMEHEHME TOJTYYEHHBIX 3HAHUN M yMEHUH Juist: Ge30macHOW paboOThl C BEIIECTBAMU B
nabopaTopuu, OBITY W Ha MPOU3BOJACTBE; PELICHHUS MPAKTHYECKUX 3a/1a4 B MOBCETHEBHON KHU3HH;
MIPENYNPEXACHUS SIBICHUM, HAHOCALIMX BpEX 3J0POBBI0 UEIOBEKAa M OKpYXKalollel cpeae;
MIPOBEACHUS MCCIIeI0BATEIbCKIX pabOT; CO3ZHATENHLHOTO BBIOOpa npodeccuu, CBA3aHHONW C XMMHEH.

2. MepeyeHb nNnNaHuMpyeMbiX pe3ynbTaToB OOy4YeHUS, COOTHECEHHbIX C
nnaHupyeMbiMU pe3yfibTaTaMu OCBOEHUsi o6pa3oBaTenibHOM NporpamMmbil

B pesynbrare ocBoeHus y4yeOHOro TpeaMeTa OOYYAIOIIMHCS —JIOJKEH:

3HATh/IOHUMATh:

- PpOJIb XUMUU B €CTECTBO3HAHMH, €€ CBA3b C JPYTMMU €CTECTBEHHBIMH HayKaMH, 3HAUCHHE B
KU3HU COBPEMEHHOTO OOIIECTBA;

- BKHEHIINE XUMUYECKUE MOHITHSA: BEIIECTBO, XMMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, Macca
aTOMOB M MOJIEKYJ, HOH, PaJHKall, aJUIOTPOMHs, HYKJIUIbBl U M30TOIBI, aTOMHBIE S-, p-, d-opOurtanu,
XAMUYECKasi CBS3b, AJIEKTPOOTPHUIATEIBHOCTb, BAJICHTHOCTb, CTENEHb OKHCICHMS, THOpUAM3alus
opbutanel, MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ, MOJb, MOJSpHas Macca, MOJISIPHBIA 00beM,
BEIIECTBA MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO CTPOEHHSI, KOMIIJICKCHbIE COCIUHEHUS, IUCIIEPCHBIC
CHCTEMBI, HCTUHHBIE PACTBOPBI, HIEKTPOJIUTHYECKAS TUCCOLUAIINS, KUCIOTHO-OCHOBHBIC PEaKIUH B
BOJHBIX PacTBOpax, TMIPOJIU3, OKUCIEHHE M BOCCTAHOBIIEHHE, AJIEKTPOJM3, CKOPOCTh XUMHUYECKOM
peaKknMy, MEXaHU3M peakIMH, KaTaju3, TeIIOBOH A(PQEeKT peakuuu, OHHTAIBINSA, TEIUIOTa
o0pa3oBaHusi, PHTPONUS, XUMHYECKOE DPaBHOBECHE, KOHCTAHTa PABHOBECHS, YIJIEPOJHBIA CKEJeT,
(byHKIMOHATBHAS TPYIA, TOMOJIOTHS, CTPYKTYpHAsi U POCTPAHCTBEHHAs] N30MEPHS, MHAYKTHBHBIN U
Me30MepHBIN 3P GEKTHI, MeKTpodui, HyKIeo(Ua, OCHOBHBIE THIIBI PEAKIM B HEOPraHHUYECKOW U
OPraHu4eCcKOl XUMUU;

- OCHOBHBIE 3aKOHBI XUMHUH: 3aKOH COXPAaHEHHS MacChl BEIECTB, NMEPUOANIECKUNA 3aKOH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraapo, 3akoH l'ecca, 3aKOH JEHCTBYIOIIMX MacC B KMHETHKE H
TEPMOJIMHAMHUKE;

- OCHOBHBIE TEOPUU XHMHUHU: CTPOCHHUS AaromMa, XHMHUYECKOH CBS3U, HIIEKTPOJUTHUYECKOU
JMCCOIMALINY, KUCIIOT U OCHOBAaHHM, CTPOSHHS OPraHMYECKUX COCTMHEHUH (BKIIIOYasi CTEPEOXUMHUIO),
XUMUYECKYI0 KHHETHKY M XUMHUYECKYIO TePMOIMHAMUKY)

- KITaccu(UKalM0 ¥ HOMEHKJIATYPy HEOPTaHMYECKHX U OPTaHMYECKHX COCIUHEHHI;

- TIPUPOJHBIC MCTOYHHMKHU YTIEBOJOPOJOB M CIOCOOBI MX TepepabOTKH;

- BEIIECTBA U MaTepHaJIbl, IIUPOKO HUCIOIb3yeMble B MPAKTUKE: OCHOBHBIE METAJUIbI U



CIIaBbl, TpaduT, KBapIl, CTEKJIO, LIEMEHT, MUHEPAJIbHBIE yI00pEHHUs,, MUHEPAJIbHbIE  OPraHUYECKHe
KHCJIOTHI, LIEJIOYH, aMMHAK, YIJIEBOJOPOJbI, (DEHOJN, aHWIUH, METAHOJ, 3TaHOJ, 3TUJICHTJIMKOJIb,
TIMIEpUH, (QopMaibIeru, aueTalbJeruj, aleToH, TIJII0K03a, caxapo3a, KpaxMal, KieTdaTka,
AMHHOKHUCIIOTBI, OEJIKM, MUCKYCCTBEHHBIE BOJIOKHA, Kay4yKH, IUIACTMACChl, XHUPBI, MblJa U MOIOIIHE
CPEICTBA;

YMETB:

- OIPENEINATh: BAJICHTHOCTh U CTEIEHb OKUCIICHUS XMMUYECKHUX DJIEMEHTOB, 3apsj HMOHA, THUI
XUMUYECKOH CBS3HU, IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, TUII KPUCTAIIINYECKOMPEILIETKH, XapaKTep
Cpelbl B BOJHBIX PAaCTBOPAX, OKUCIMUTENIb U BOCCTAHOBUTENb, HAIPABICHUE CMEIIECHUS PAaBHOBECUS
[I0J1 BIIMSHUEM Pa3INyHbIX (DAKTOPOB, U30MEPHI U TOMOJIOTH, TIPUHAIICKHOCTD BEIECTB K Pa3IHYHBIM
KJIaCCaM OPraHUYECKUX COCAUHEHUM, XapaKTep B3aMMHOIO BIIMSAHMSA aTOMOB B MOJIEKYJaX, THUIIBI
peakLyii B HEOPraHUYECKON U OPraHU4eCKON XUMUU;

- XapakTepus3oBaTh: S- , P- u D-aneMeHThI 0 uX nonoxxenuto B Ilepuoauueckoii cucreme J1.1.
MenpgeneeBa; oOlMe XMMHUYECKHE CBOWMCTBA METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIAcCOB
HEOPraHUYECKUX COEIUHEHUI; CTPOEHHE M CBOWCTBA OPraHUYECKHX COEIMHEHUM (YrieBOAOpOJIOB,
CIHUPTOB, (DEHOJIOB, aJBAETHJIOB M KETOHOB, KAapOOHOBBIX KHCIOT, aMHMHOB, aMHHOKHCIOT U
YIJIEBOJAOB);

- OOBSCHATH: 3aBUCUMOCTh CBOWCTB XUMHYECKOTO 3JIEMEHTa U 0Opa30BaHHBIX MM BEILECTB OT
nosnoxeHus B Ilepuoanueckon cucreme .M. MeHaeneeBa; 3aBUCUMOCTb CBOMCTB HEOPraHUYECKUX
BEIIECTB OT HMX COCTaBa M CTPOCHHUS; MPHUPOTY M CHOCOObI 0OpazoBaHHUS XUMHUYECKOW CBS3H;
3aBHCUMOCTh CKOPOCTH XMMHUYECKOW PeaKklHu OT Pa3TUYHBIX (PAKTOPOB, PEAKIIMOHHONW CIOCOOHOCTH
OPraHUYECKUX COCIMHEHHUM OT CTPOCHUS UX MOJIEKYIT;

- BBINOJIHATh XMMUYECKUN DKCIIEPUMEHT I10: PACIIO3HABAHUIO BAXKHEUIINX HEOPraHUYECKUX U
OPraHUYECKUX BELIECTB; IIOJYYCHUI0 KOHKPETHBIX BEIIECTB, OTHOCAIIMXCSA K U3YYCHHBIM KJlaccam
COCIUHEHU;

- IPOBOJUTH PACUETHI 10 XUMUUECKUM (POpMysIaM U ypaBHEHUSIM pEaKIIHii;

- OCYIIECTBJISITh CaMOCTOSATENbHBIM MOUCK XUMHUYECKOH HH(POPMALUU C HCIOIb30BAHUEM
pa3IMYHBIX MCTOYHUKOB (CIPABOYHBIX, HAYYHBIX M HAYYHO-TIOIMYJISPHBIX M3JaHUH, KOMIIBIOTEPHBIX
06a3 JaHHBIX, pecypcoB MHTepHETa); MCHOIB30BATh KOMIIBIOTEPHBIE TEXHOJOTHH Uil 00paboTKU U
nepeaayr MHGOPMAIMH U €€ MPEICTaBICHUS B Pa3IUYHbIX (popMax;

UCIOJb30BaTh TNPHOOPETEHHbIE 3HAHUS W YMEHUS B NPAKTUYECKOH JEATETBHOCTH U
IOBCEIHEBHOMN KWU3HU JJIS:

- MOHUMaHUS TJIO00AJBHBIX MNPOOJEM, CTOSIIMX Tepel YeIOBEYECTBOM: SKOJOTHUYECKUX,
JHEPreTUYECKUX U CHIPHEBBIX;

- 0OBSCHEHUS] XUMHUECKUX SBJICHUHN, IPOUCXOAAIINX B IPUPOJIE, OBITY U Ha IPOU3BO/ICTBE;

- DKOJIOTMYECKHU I'PaMOTHOI'O IIOBEJACHUS B OKPYXKAIOILEH Cpelie;

- OLICHKU BIIUSHUSA XMMHUYECKOIO 3arps3HEHUs OKPYKAIOIIEH Cpellbl HA OPraHu3M 4YejIOBEeKa U
JOpYTHU€ )KUBBIE OPraHU3MBbI;

- Oe3omacHOi pabOTHI ¢ BEIIECTBAMHU B J1a00OpaTopuu, OBITY M Ha IIPOU3BOICTBE;

- OIpECIICHHUs] BO3MOKHOCTH ITPOTEKAaHUS XUMUYECKUX NPEBPALICHUN B PA3IUYHBIX YCIOBUAX
U OIICHKH MX IIOCICICTBUI;

- pacmo3HaBaHUA W WACHTU(DUKALMK BaXHEHIIMX BELIECTB U MAaTEpPHAJIOB;

- OLICHKM Ka4eCTBa IUTHEBOU BOJBI U OTJIEIbHBIX TUILEBBIX IPOAYKTOB;

- KPUTUYECKOH OIICHKH JOCTOBEPHOCTH XHUMHYECKOH uWH(pOpMalMM, TMOCTYyMAOMed |3
Pa3IMYHbIX UCTOYHUKOB;

npuoOpeTeHust IIPAKTHUYECKOTO OIbITA NEeATENBHOCTH, IIPEALIECTBYIOLIEH
npoeccuoHaNbHON, B OCHOBE KOTOPO JIC)KUT JaHHBIM YUeOHBIN MpeaMeT.



3. MecTo y4yeGHOro npeamera B CTPyKType oOpa3oBarejibHOI nporpammbl CITIO

Y4eOHBI MpeAMeT OTHOCUTCS K 00s3aTeTbHON YacTH IUKIIA MPOGUIBHBIX JUCIUILIAH 1
n3yyaercs B 1 u 2 cemectpax 1 kypca.

4. O0bem y4eOHOro nmpeaMeTa M BHAbI Y4eOHOIl padoThl

Bunsr yae6H0i paboTsl Bcero wacos Cemectp
1 2
OO0miass  TPYI0EMKOCTh yuebHOro  mpeaMeTa 158 32 126
(Momysst)
Konmaxmmnas paboma B T.4. AayIUTOPHbIE 105 32 73
3aHATHUS:
Jlexuuun 66 16 50
[IpakTrdeckue 3aHATHS 27 16 11
JlabopartopHsie paboTHI 12 12
Bun arrecranun KonTponbHas Kontp DK3aMeH
pabota /Jx3ameH OJIbHA
13 o 13
pabora
Camocmosmenvras paboma: 40 40
NuauBuayanbHbINA OPOEKT 40 - 40

5 Conepxxanue y4eOHOro mpeamera, CTPYKTYpPHPOBaHHOe MO TeMaM (pa3iesam) c
YKa3aHHeM OTBEJCHHOI0 Ha HHUX KOJHMYEeCTBA aKaJAeMHYECKMX YAaCOB M BHAOB Y4YeOHBIX
3aHATHI

5.1 CopepxaHune pa3genoB y4eOHOro npeameTta

HaumenoBanue TpyaoeMkocTh
Ne pasnena Copneprxanue paszena paszena, yachl
n/n yaeOHOr0 (VKa3zviearomes memvl U OUOAKmMuyecKue eOuHUuybl)
npeameTa
MeTo/ b1 HAyYHOTO MTO3HAHHUS 32

Hayunele Merompl HCCIEHOBAaHMS XUMHYECKHMX BELIECTB U
IIpeBpalleHuid. Poiab XUMHUECKOro SKCHEPUMEHTA B MO3HAHUU
IIPUPOJBI.

OCHOBBI TEOPETHUYECKOH XHMHHU. VICTOUHMKHM XHMHYECKOH
nHopmanuu: ydeOHbIC, HAyYHbIE M HAYJHO-TIOMYJISIPHBIC
W3aHUsI, KOMITBIOTEpHBIE 0a3bl JaHHBIX, pecypchl MHTepHeTa.
XUMUYECKOe 3arpsA3HEHHE OKpYXKAalooUled Ccpeasl M €ro
MOCTEICTBHS.

ITpoGmembr  ©€30mMacHOTO  WCIONB30BAHUS  BEHIECTB U
XMMHWYECKHX pEaKUMid B COBPEMEHHON JKM3HU. TOKCHYHBIE,
TOPIOYEE U B3PBIBOONACHBIE BEIIECTBA.

Oobmas Atom. Mognenu ctpoeHus atoMa. Snpo u HykinoHsl. Hyxmmmsl
HEOpraHM4yeckasi M HW30TOIbl. DJEKTPOH. ATOMHas OpOUTaib. OJIEKTPOHHAS XHUMHS
1 KOoH(uUrypanust aroMa. BajeHTHBIE HJIEKTPOHBEI.
n

CoBpemeHHast  (OPMYJIMPOBKA  INEPUOAMYECKOTO  3aKOHA U
COBPEMEHHOE COCTOSTHHE.

Ileprogyueckoll CHCTEMBI XHUMUYECKHUX d31eMeHToB  J[ M.
Menpeneesa. DJEeKTPOHHbIE KOH(HUTYypauuu aTOMOB
MEPEXOAHBIX IEMEHTOB.

MorteKkyibl ¥ XUMHYECKas CBS3b. XapaKTEPUCTUKH KOBAJICHTHOH
CBSI3H.  ONIEKTPOOTPULATENBHOCTh.  CTENeHb  OKHCIEHU U
BAJICHTHOCTb. IpocTpancTBeHHOE CTpOEHHE MOJIEKYIL.
[Monspuocts Monekyn. VoHHast cBsi3b. Merayumnueckasi CBS3b.
BonoponHas cBs3b.

CoBpeMeHHbIE TIPEICTABICHHS O CTPOCHUN TBEPBIX, KHUIKUX H
ra3000pa3HbIX BELIECTB.

Uunctele BemectBa M CMECH. XHMHUYECKHE METOJbI




paznenenus cmeceil. ucnepcHsle cucteMsl. VICTHHHBIE PacTBODHI.
PactBopeHne kak (HM3MKO-XMMHYECKHMH Tmporiecc. TeruioBble
sBIeHUs ~ 1pu  pactBopeHHH.  CrocoObl  BBIpayKEHUS
KOHIIGHTpAIlM PacTBOPOB: MaccoBasl OISl PACTBOPEHHOTO
BEIIIECTBA, MOJISIPHASI M MOJISUTbHASI KOHIIEHTPALINH.
Onexrponutuueckas guccoranus. CunbHble W ciiaOble
snekrponuthl. KoncTanta guccormarmu.  Peakuym  MOHHOTO
obmeHa. KHCIOTHO-OCHOBHBIE B3aMMOJECHUCTBHS B PAacTBOpAX.
AwmdotepHOcTh. Bomopossrii mokasatens (pH) pactBopa.
['uzposnu3 opraHuyecKnX 1 HEOPraHWYECKHUX COSAMHEHHH.
OKHCTIMTEIILHO-BOCCTAHOBUTEIIHHBIC peakuuu.  Metombl
asIeKTpoHHOrO OasaHca. Koppo3usi MeTaysioB M criocoOBI
3aIIUTHl OT Hee. XMMHYECKHE MCTOYHMKU TOKa. DJNEKTPOIIH3
pacTBOPOB U PaCILIABOB.

[MpranHBl MHOTOOOpA3Hs BEIIECTB: N30MEPHsI, TOMOJIOTHS,
AJJIOTPONHS, U30TOIIHSI.

Knaccndukanmss ¥ HOMEHKIAaTypa HEOPTaHMYECKUX BEIIECTB.
XapakTepHble XUMUYECKHE CBOWCTBA METAJUIOB, HEMETAJIOB U
OCHOBHBIX KJIACCOB HEOPTaHUIECKNUX COCTMHEHHH.

Bonopoa. Boxa. Ilepokcun Bonopoaa.

OOmue crnocoObl  momydeHust MerauioB.  lloHsATHe O
Metautyprun. CruiaBsl (4€pHBIE U [IBETHBIE).

XuMHYECKHe peakuy, UX KIacCu(pUKanus B HEOPraHMIECKON U
OpraHWYeCcKON XHMUH.

3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX peakiuid. Teruiosblie
a¢dektsl peakuuii. Tepmoxumuueckue ypasaenus. [lonsrue 06
SHTAIBIINY ¥ SHTpONUH. 3aKoH ['ecca u cIeCcTBUS U3 HETO.
CKOpOCTh pEakIiH, €¢ 3aBUCUMOCTh OT PA3JIMYHBIX (PaKTOPOB.
3aKoH AEHCTBYIOIIMX Macc. DJeMEHTApHBIE U CIOXKHBIE PEAKIH.
Oneprus aktuBanuy. Kataaus u KaTann3aTopsl.

OO6patumocTs peaknuii. XuMudeckoe paBHoBecre. Koncranta
paBHOBecust. CMeleHne paBHOBECHSI TI0]] ACHCTBHEM Pa3INYHBIX
¢akropos. [Tpuniumn Jle Hlatense.@u3mdeckue METO b
pazzenenus cMecel M OYMCTKH BetecTB. Kpucrammmsanms,
SKCTPAKINSL, AUCTHILISIIIS.

KayecTBeHHBIH M  KOJNWYECTBEHHBI  aHAIM3  BEILECTB.
Omnpenenenne xapakrepa cpeapl. VHmukatopsl. KauectBenHble
peaknuy Ha HeopraHudeckue Bemectsa 1 VioHs!.

Oprannueckas
XUMUA

Teopust CcTpoeHHS OpPraHUYECKUX COCOUHEHHWH. YTIIepOIHbIN
ckener. Panukan. ®yHknmonansHas rpymma. [omomorum u
romonoruyeckuil psn. CTpykTypHas M IOPOCTPAHCTBEHHas
n3oMepusl. TUMBI CBSI3€H B MOJIEKYIIaX OPraHUYECKUX BELIECTB.
Tunel peakuuit B opraHudeckod xumuu. HoHHBIE H
paauKaIbHBII MEXaHU3MBI PEaKLUiL.

IIpaBuia pabortsl B naboparopum. JlabopaTopHas mocyna |
obopynoBanue. [IpaBuia 6e3omacHoOCTH MU paboOTe C EIKUMH,
TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMU.

AJIKaHBI Y UMKJIOAJKaHbl. AJIKEHBI, AUEHbl. AJKUHBL beHzon u
ero romonoru. Ilomumepsl. IlmacTmacchkl, BONOKHA, KaydyKH.
Crupon. HoBble BemecTBa M MaTepuanbl B TexHuke. OOmme
MPUHIUNBI XUMHYECKOH TEXHOIOrMH. [IpuponHble MCTOYHHKH
XMUMHYECKHAX BEINECTB. BBICOKOMONIEKYIAPHBIE COCAMHEHUS.
Peakiuy monuMepusauyy U NONHKOHACHCALUN.
DKCIIepUMEHTaIbHBIE OCHOBBI XUMUHU

CurHTe3 OpraHMyecKMX W HEOPraHHYeCKHX TIa3000pa3HbIX
BEIIICCTB.

CuHTe3 TBepAbIX M JKHAKHAX BemiecTB. OpraHudeckue
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pacTBOpHUTENH.
OpnHoaToMHBIE U MHOroaroMHele cnupTsl. ®@eHonbl. IIpocTsie
a¢upsl. Anpaernabl M KeTOHbL. KapOOHOBBIE KHCIOTHIL.
OYHKIMOHAIBHBIE ~ MPOW3BOAHBIE  KApOOHOBBIX  KHCIOT.
Cnoxusle 3()Upbl HEOPTaHWYECKHX M OPTaHMYECKHX KHCIIOT.
JKupsl, Mbuia.

YrneBogsl. MoHOcaxapuapl, JUcaxapuiabl, IOJHCAXAPHIbL.
XuMust U KU3Hb

XuMusi B TOBCEIHEBHON KU3HM. MOIOIME H YUCTSIINE
cpenctBa. IlpaBmia ©Oe3omacHOl pabOTBI €O  CpeACTBAMHU
OBITOBOW XVIMHHU.

WnenTudukamnms OpPraHUYIECKUX COEIMHEHU,
oOHapyxeHHe (yHKIIMOHATIBHBIX TpyMHIL N3mepenue
(U3MYEeCKUX CBOMCTB BeIIECTB (Macca, OOBEM, IJIOTHOCTB).
CoBpeMeHHbIE (U3UKO-XMMHUYECKHE METOAbl YCTaHOBIICHHS
CTPYKTYPBI BEILECTB.

Hutpocoeaunenusi. AMUHBI. AHUIUH.

Awmunokucnotel.  Ilenruael.  benku.  Crpykrypa  Genkos.
XUMUYECKUE MPOLECCHl B KUBBIX OpraHW3Max. buonornuecku
aKTHBHBIE BemlecTBAa. XWUMHA U 370poBke. [Ipobiemsl,
CBSI3aHHBIE C NIPUMEHEHUEM JIEKapCTBEHHBIX

IIpenapaToB.

5.2 Pazgesnbl yueOHOro nmpeamMera ¥ BHABI 3aHATHIA

W

n/n

HaumenoBanue pasacia yqe6H0r0 npeamMeTa

Jlexmym, 113,

JIP,
qac Yac Yac

CPO,
qac

OO0u1as 1 HeopraHm4ecKas XUMHU 16 16

OpFaHI/I‘leCKaﬂ XUMUA

50 11 12

40

5.2.1 Jlexnuu

HaumenoBanue pasacia Tematnka JICKIIMOHHBIX 3aHATUI

y4eOHOro mpeaMeTa

TpynoeMKocTb,
Yac

XHUMUA

O6H.Ia§[ 1 HECOpraHU4YCCKasd MCTOZ[I:I HAaY4YHOI'O ITO3HaHUsA
HaquHe MCTOObI HUCCIICOOBaHUA XHUMHYCCKUX
BCIICCTB U npeBpameHHﬁ. Pomp  xumMmueckoro,

SKCIIEPUMEHTA B MTO3HAHUU TIPUPOJIEI.
OcHoBBI TeopeTudeckoi xumun. IcTouHuKN
XUMHUYECKOW MH(opMaIum: yaeOHble, HAyIHBIC U
Hay4YHO-TIONYJISIPHBIC U3[JaHUS, KOMIIBIOTEPHBIC

0a3bl JaHHEIX, pecypchl HTEpHETA.

XuMH4eckoe 3arpsi3HeHUE OKPYKaIOIEeH Cpellbl U eTo
MOCJIEICTBUS.

[IpobGnembl 6€30I1aCHOTO UCITOTL30BAHUS BEIECTB U
XUMUYECKUX PEaKLUHU B COBPEMEHHON KU3HH.
TokcuuHbie, TOPIOYKE U B3PHIBOONACHBIE BELIECTBA.

2

AtoM. Mopaenu cTpoeHus atoMa. SIpo U HyKJIOHHI.
Hyxnuner n n30tonsl. DneKTpoH. ATOMHasi OpOUTab.
OnekTpoHHast KOHPUTYpaLus aToMa. BaneHTHbIE
3JEKTPOHBI.

CoBpemMeHHasi OPMYITHPOBKA TIEPUOTUICCKOTO
3aKOHa U coBpeMeHHoe cocTosnue [lepuonnueckoit
CHCTEMEBI XuMuueckux siaeMeHToB .M. Menneneena.
DNEeKTpOHHBIE KOH(UTYPAIIH ATOMOB ITEPEX0THBIX
3JICMCHTOB.

MOHCKYIIBI n XUMHNYCCKasA CBA3b. XapaKTepI/ICTI/IKI/I




KOBAJICHTHOW CBSI3H. DIIEKTPOOTPHUIIATCIIHEHOCTD.
Crenenn OKHCIICHHS ¥ BaJICHTHOCTb.
[IpocTpancTBeHHOE CTpOoeHUE MONeKy. [lonspHOCTh
Mmorekyn. MonHas cBs3b. Meramnueckast CBsI3b.
Bonoponnas cBsizb.

CoBpeMeHHBIE TPEACTABIEHUS O CTPOCHUHN TBEPIBIX,
KHUJIKUX U Ta3000pa3HbIX BEIIECTB.

UYucTele BelecTBa U CMECU. XUMHUECKHE METOIBI
Pasnenenns cmeceit. JlucnepcHpIECUCTEMBI.
Hctunnsie pactBopsl. PacTBopeHne Kak pU3UKO-
XUMHUYECKUI mpouecc. TemioBele SBIEHUSA IIpH
pactBopeHrr. CriocoObI BBIpaKEHUS! KOHLEHTPALIH
pacTBOpPOB:  MaccoBas J0Js paCTBOPEHHOT O
BEIIIECTBA, MOJISIPHAsA U MOJISUIbHAs KOHIIEHTPALUU.
OnexTponutudeckasd aucconuanus. CUbHbIE u
cnabple  3aeKkTponuThl. KOHCTaHTa qucconuanuy.
Peaknuu monnoro oomena. KucinorHo-ocHOBHBIE
B3aMMOJICUCTBHS B pacTBOpax. AM(pOTEpHOCTb.
Bonoponunsrit mokazatens (pH) pacteopa. ['maponus
OpPTaHHYECKHUX Y HEOPraHWYECKHUX COEANHEHUM.
OKHCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUH.
Merozs! anekTpoHHOro 6ananca. Kopposus meramios
U CIOCOOBI 3alUTHI OT Hee. XUMUYECKUE UCTOYHHUKH
TOKa. DJIEKTPOJIN3 PacTBOPOB U PACIIIIaBOB.

ITpuyrHBE MHOrOOOpa3ust BEIICCTR: H30MEPHS,
TOMOJIOTHS, AJIIOTPOITHS, U30TOIHS.

Knaccugpukanyvs ¥ HOMEHKIATypa HEOPTaHHUUECKHX
BEIIECTB. XapaKTepHbIC XUMHUECKHE CBOMCTBA
METaJJIOB, HEMETAJJIOB W  OCHOBHBIX  KJIACCOB
HEOPTaHMYECKUX COCTHHCHUH.

Bonopon. Bona. Ilepokcun Bonopona.

OOmme criocoObl monmydeHuss MeTayuioB. [loHsATHE O
Metaurypruu. Criasbl (YepHBIC U IIBETHBIC).

XuUMHYECKHE PEaKIUH, UX KIacCH(PHUKALUS B
HEOPTaHUUYECKON U OPTaHWYECKON XUMUH.
3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKLUU.
TennoBeie 3dextsl peakumid. TepMoXUMHYECKUE
ypaBHeHus. [loHsATHe 00 SHTANBNUM M BHTPOIMHU.
3akoH ['ecca u cnencTBus U3 Hero.

CKOpOCTh pEakIuy, €€ 3aBUCUMOCTh OT pPa3lIH4HBIX|
(akTopoB. 3akoH JEMCTBYIOIINX Mmacc.
OJeMEeHTapHbIE U CIOXKHBIE pEaKIUu. OHeprus
aktuBanmu. Karanus u katanusaTopsl.

OOpaTuMocTh peakiuii. XUMUYeCKOe PaBHOBECHE.
Koncranra paBHOBecus. CMeleHre PaBHOBECHS 11O
nericTBreM pasnnyuHbIX (akTopoB. [Ipunnun Jle
[[TaTenbe. du3ndecKknue METOBI pa3IeieHUs cMecel 1
OYMCTKM BelecTB. Kpucrannmsamus, SKCTpaKkuus,
JUCTHIUISLHSL

KauecTBeHHBII M KOIMYECTBEHHBIN aHAIN3 BELIECTB.
Onpenenennie xapakrepa cpeabl. VHAUKaTOPEI.
KauecTBeHHBIE  peakuuu  Ha  HEOPraHMUYECKHE
BEIIIECTBA U HOHBI.

OpFaHI/I‘-IeCKaH XHUMUA

Teopus cTpoeHUSI OPraHUYECKUX COCTUHECHUH.
VYraeponusiit ckener. Paaukan. @yHKIIMOHAIbHAS
rpymnmna. ['oMoI0ru ¥ TOMOJIOTUYECKUM PSI.
CrpyKTypHas U IpOCTpaHCTBEHHAs u3oMepusi. TUIIbI
CBS3EH B MOJIEKYJIaX OpraHUYECKUX BEIIeCTB. THUIIbI




peakiuii B opraHndeckoi xumun. VIoHHBIH 1

paauKaiIbHBIH MexaHnu3Mbl peakuuii. [IpaBuna paGoTs

B mabopartopuu. JlabopaTopHas nmocyaa u
obopynosanue. [IpaBuna 6e3omacHocTy ipu padbote ¢
€IKMMH, TOPIOYHMHU U TOKCUYHBIMH BEIICCTBAMH.

AnKaHBI ¥ IUKIOATKaHbI. AJTKEHBI, TUEHBI. AJIKHHEL
benson u ero romonoru. [Tonumepsr. [lnactmaccsl,
BOJIOKHA, Kayuyku. Ctupoin. HoBrsie BeliecTBa u
MaTepuaibl B TexHuke. OO0Ire MpUHITUIBI
XUMUYeCcKor TexHonoruu. [IpupoaHbie HCTOUHUKH
XUMUYECKUX BelllecTB. BricokoMoneKynsipHbIe
coenuHeHus. Peakiuu noaumepuszanuu u
MOJIMKOHICHCAIIHH.

DKCHEPUMEHTAJIbHBIE OCHOBBI XUMHUU

CuHTE3 OPTraHNYeCKUX U HEOPTaHUYECKUX
ra3000pa3HbIX BEIIECTB.

CuHTe3 TBEPJBIX U KUAKUX BEILIECTB.
Opra"nueckue pacTBOPUTEIH.

14

OpHOaTOMHBIE 1 MHOTOATOMHBIE CIIUPTHL. DEHOMBI.
[Ipocteie 3gupbl. AJbIEruabl U KETOHBI.
Kap6onosbie kucinoTsl. DyHKIHOHATBHBIC
MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. CIIOXKHBIE
3(UpPbl HEOPraHUYECKUX U OPTAaHUYECKUX KHCIIOT.
Kupsl, MbITa.

VYrnesoasl. MoHOCaxapuasl, AUcaxapuibl,
MIOJIMCaxXapyibl.

10

XWUMHA U )KU3Hb. XUMHUS B IOBCETHEBHON KU3HU.
Moroume u Yuctsamue cpeactsa. [Ipasuna
Oe3zomacHol paboTHI CO cpeaCTBaMHU OBITOBOM XMMHH.
Wnentudukanus opraHnyecKuxX COeANHEHUH,
obHapyxeHue QpyHKIMOHATIBHBIX Tpynn. V3mepenue
(U3NYIECKNX CBOMCTB BeIIECTB (Macca, 00beM,
I0THOCTH). CoBpeMeHHBIEC (PU3NKO-XUMHUECKHE
METO/Ibl YCTAHOBJICHHUS CTPYKTYPHI BELIECTB.

Hutpocoenunenusi. AMUHBL. AHUJIMH.
Amunokucnotsl. [lentuasl. benku. Ctpykrypa
0enkoB. XMMHUYECKHE MTPOIECCHI B KHUBBIX
opraHusMax. buomoruuecku akTUBHBIC BELIECTBA.
Xumus u 310poBke. [Ipo0eMbl, cBsI3aHHBIE C
MIPUMEHEHUEM JICKAPCTBEHHBIX MPENapaToB.

12

5.2.2 Tlpaktuueckue 3aHsITUS

Ne
n/n

HanmenoBanue paznena yaeGHOTO
mpeaMera

TemaTnka JIEKIIMOHHBIX 3aHATHIA

TpynoeMKocTs,
Yac

O6H1aﬂ 1 HCOpTaHUYCCKasA XUMUSL

PacueTs! N0 OCHOBHBIM XUMHYECKHM
TIOHATHSM U 3aKOHAM, 10 XUMUYECKUM
(opMynaM, ypaBHEHUSIM PEaKIIIH.

CocraBiieHHE 3JIEKTPOHHBIX (HOPMYI
JJIEMEHTOB

OHpeIlGJIeHI/IG XapakTepa XAMUYICCKOU
CBSI3U B PA3JIMYHBIX
COCOANHCHUAX.

PacueTnr KOHIICHTpAalun paCTBOPOB.

BzaumocBs3n MCKAY pa3IMYHbIMU
KilacCaMH HCOPraHNYCCKUX BCULICCTB.

CocTaBlIcHHE OKUCIUTEIBHO-
BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ
MCTOAOM JJICKTPOHHOI'O Oananca.




2 Opranuueckast XUMUS Homenknarypa OpraHUuYEeCKUX 3
coequHeHui. Buas! nsomepun
Henpenensusle YTIE€BOAOPOABI u 3
HCTOYHUKH yrieBogopoaoB. Ilomumepst
CriupTsl, peHosbl, KapOOHMIIEHBIE

COCIUHCHUA U Kap6OHOBBIe KHCJIOTHBI: 3
HOMCHKJIATYpA W NPCBPAICHUA
2Kupsl, yrieBoap! u 6enku 2
5.2.3 JlabopaTopHbIe 3aHITHS
No HanmenoBanue pasnena yaeOHOTO . TpynoeMKocTb
pasjeia yi TemaTrKka JTEKIUOHHBIX 3aHITHHA pyA ’
n/m peaMera Yac
[Tony4enue u cBOKCTBA aTKaHOB 2
HenpenenbHble yrieBoaopoabt 3
KauecTBeHHbIE peakiiuu Ha
KHUCIIOPOACOIEpKaIle OPTaHUYECKIE 3
Opranuueckas XuMus POCOACPHAILUC Op
COCIMHEHUS
2 YrieBojbl: KAUECTBEHHBIC PEAKIIUU Ha )

MOHO-, TU- U ITOJIUCaXapUu bl

KauecTBeHHBIE peakIiuu Ha OCIKH 2

5.2.4 CamocTonTesibHas padora odoyuawimuxcsa (CPO)

Ne TpynoeMKocCTb,
i HaunmenoBanue pa3zaena yueOHOT0 mpeaMera Bun CPC yac
[Tonroroska 40
2 OpraHudeckasi XUMHs WHIWBUAYaJIEHOTO POEKTa

6.1.0cHOBHas TUTEpPaTYypa
1. I'abpuensn, O. C. Xumus. 10 knacc: yueOnuk: 6a3oBblit ypoBeHb - M.: [Ipocsemenne,2019.
2. I'abpuensn, O. C. Xumus. 11 knacc: yueOHuk: 6a3oBblit ypoBeHb - M.: [Ipocsemienne,2019.

6.2. lonoiHMTeIbHAS JINTEPATypa
1. I'munaka, H. JI. O6mas xumus: yaebHoe nocoodue - M. : Kuopyc, 2018

Ilepuoanuyeckue U3gaHuA

1. ’KypHan aHaIUTHYECKON XUMHUHU

2. )XypHan HeOpraHu4eckoi XUMHUH

3. XKypnan npukinaaHol XUMHAN

4. X¥MUs 1 TEXHOJIOTHUSI OPraHUYECKHUX BEIIECTB
5. Ycnexu xumuun

6. XuMUs ¥ )KU3Hb

6.3 IlepeyeHb Y4eOHO-METOAMYECKOI0 O0ecrmeYeHUus [Jisi CAMOCTOAATENbHON PadoThI
o0ydarommxcs
XuMust [DNIEKTPOHHBIN pecypc]: METOAMYECKHUE YKa3aHUs K BBINOJHEHHIO CAMOCTOSITEIbHOU
paboTb! as oOydatonuxcs no cneruanbHocTsM 43.02.15 «IloBapckoe n kKoHIUTEpCKoe neno» / A.
A. BrrukoBa; BI'YUT, ®akynbTer cpegHero npodeccuoHaibHOro o0pa3oBaHus. - Boponex:
BI'VUT, 2017. - 15 C.
http://biblos.vsuet.ru/ProtectedView/BookNiewBook/2424



http://bibios.vsuet.ru/ProtectedView/BookNiewBook/2424

6.4 IlepeueHb pecypcoB HMH(OPMALMOHHO-TEJEKOMMYHHKAIIMOHHOWH CeTH
«HTEepHET», HEOOXOTMMBIX /1JIsl OCBOECHHS Y4eOHOIr0 MpeMeTa

HaumenoBanue pecypca cetu « IHTEpHETY DJIEKTPOHHBIN aJpec pecypca
«Poccutickoe obpazoeanuey - pedepanvuwiili nopmar https://www.edu.ru/
Hayunaa snexmponnas dubnuomexa https:/felibrary.ru/defaultx.asp?
Hayuonanenas uccneoosamenvckan xomnvlomepHas cemb | hitps://niks.su/
Poccuu

Hnghopmayuonnas cucmema «Eounoe oxno oOocmyna K | hitp://window.edu.ru/
00paA3068aMeNbHbLIM PeCypcam»

Onexmponuas oudruomexa BI'VUT http.//biblos.vsuet.ru/megapro/web
Caiim Munucmepcmea nayku u gvicuieco oopazosanus PO https://minobrnauki.gov.ru/
Tlopman omxpvimozo on-line obpasosanus https://npoed.ru/

Onexmponuas  uHpopmayuonno-obpazosamenvas cpeda | https://education.vsuet.ru/
®@I'bOY BO «BI'YUT

6.5 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTMi, MCHOJb3yeMbIX NPH OCYHIECTBJICHUH
o0pa3oBaTe/IbHOIO Tpouecca MO0 Y4YeOHOMY mpeaMeTy, BKJIOYasi IepevyeHb
NPOrpaMMHOro odecnedeHusi U UHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

I[Ipu w3yyeHnn y4eOHOTO TMpeIMeTa UCMOJBb3YeTCs NpOorpaMMHOE  obecreueHue,
COBpEMEHHbIe NpodeccuoHanbHble 0a3bl JaHHBIX W HH(POPMAIMOHHBIE CIPABOYHBIC
cucrembl: DMOC yHuBepcureTa, B TOM 4yHuclie Ha 6aze mporpamMHoil mnatdopmsl «Cpena
anekTpoHHoro obyuenust 3KLy», aBromatu3upoBanHas nHpopmanuonHas 0aza «/HTepHeT-
TpeHaxepbl», «MHTepHET-9K3aMeH», HWHPOpPMAalMOHHAS Ccpefa s JAUCTaHLHOHHOTO
obyuenust «Moodley,

IIpu ocBoeHMH TMCHUILUIMHBI HCIOJIb3YeTCs JMIEeH3MOHHOE U OTKPbITOE MPOrpaMMHOe
odecneuenne — H-p, OC Windows, OC ALT Linux

7 MaTepuajibHO-TeXHUYECKOe o0ecrneyeHne y4eOHOro nmpeamera

ObecrnedeHHOCTh TIpollecca OOyUeHHUsT TEXHUYECKUMHU CPEACTBAMH MOJIHOCTHIO
cooTrBercTBYyeT TpebOoBanusiM @PI'OC mo HampaBiIeHHIO TOArOTOBKU. MaTepuaibHO-
TeXHUYecKas 06aza MpuBEACHA B JHMIIEH3UOHHBIX (JOpMaxX M PACHOJIOKEHA BO BHYTPEHHEH
cetu no azapecy http://education.vsuet.ru.

[Ipu yTeHuw neKuui, MPOBEACHUU JIAOOPATOPHBIX U TMPAKTHUECKUX 3aHATHH U
KOHTpOJIE 3HAHHI 00YyJaIOIIUXCsI 0 y4eOHOMY MPEAMETY HCIIOTb3YeTCS:

Kabuner JlabopaTopHbIe CTOBI;

XUMUYECKUX Berrsoxnoit mkag — 1 mwr.;

JUCLUIIIINH Cron mis BecoB antuBuOpannonHsii JIK-600/400CB — 1miT;
(ayn.7) Cymmneabiit mkag IC-80MK CITY — 1 mwr.;

Becnl nabopatopusie A&D HL-300WP — 1 mit.;

Becsr anexrponnsie Vibra AB-323CE 320 — 1 w;
Konaykromerp H1 8733-1 mrt.;

®oromerp dorosnektpuueckuiit KOK-3-01 «30M3» - 1 mr.;
pH-merp pH-150MU — 1 m;

Pedpakromerp UPD-454 B2M - 1 mwit,;

MaruautHasg Memanka MM-5 — 1 mr.;

Cymmika aias nocyzsl.- 1 mr.;

HIratuB nabopaTtopHeiii bynsena — 7 wr.;

[Tnutka snekrpudeckasd — 1 mr.;

Xumunyeckas mnocyma ['OCT 25336-82 «llocyma u obopymoBaHue JiabopaTOpHEIE
CTEKJITHHBIEN;

OKCHKATOpBbI, apEOMETPBI, TEPMOMETPBHI;



https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/

MapxkepHas A0cKa;

MH(*)OpMaLI,I/IOHHbIe CTeHabl, CrpaBO4Hble MaTepuarnbl,

KomnnekTt yyebHon mebenn.

AYZ[I/ITOI)I/IH JUIS CaMOCTOSTEIBEHOMN pa60TLI CTYACHTOB!

KomnerorepHsIii knacc
JUIS CAMOCTOATENBHOMN
paboTeL, B T.4. A
MIPOBECHUS
TPYIIOBBIX U
WHAWBUAYaITBHBIX
KOHCYJIbTaIIU,
TEKYILIEro KOHTPOJS 1
MIPOMEKYTOUHON

JlokanbHas cetb, kommyTaTop J-Link
DES-1016 c BerxonoM B «MHTEpHET?;
Kommerorep B cOope B coctase: Intel
Core 13-540/4096/500/DVD-
RW/GeForce CT220 — 8 mir.;
[TpunTep nazepusiii HP Laser jet P-
2035 A4 30 ctp.B MuH. — | mT.;
Ckanep HP Scan jet- 3110-1mrt.;
Mynstmenua npoekrop SANVO PLC

IALT Linux O6pazoBanue 9 + LibreOffice

—XU 50 — 1 mt.;

OKpaH nepeHocHo — 1 mr.;

Hoyt6yk ASUS K 73 E 15-2410 M
CPUM096\500\DVD-RW \Intel(R) HD
Graphics 3000 — 1 mrt.;

MapkepHas 10cKa;

arrectaruu (ayn.19)

[TnakaTbl, HATJSITHBIE TTOCOOMSI, CXEMBI;
Kommnekt yuebnoii mebenu.

JlononHUTENBHO,
HCIIONIb30BAHUU:

CaMOCTOATCIIbHAA pa60Ta 06y‘laIOH.[I/IXC$I, MOXET OCYHICCTBIATHCA npu

PeCYpCHBIﬁ LHCHTP KOMHBIOTepI:I Cco CB060)_'[HI>IM AOCTYIIOM

B ceTb HTepHeT U DNeKTPOHHBIMU

IAneT OOpasoBanue 8.2 + LibreOffice
6.2+Maxima

JIunensust Ne AAA.0217.00 ¢ 21.12.2017 1.
o «beccpounoy

OUOIMOTEUYHBIMU B HH(POPMALTIOHHO
CTIPaBOYHBIMH CHCTEMaMHU.

Jlnsi mexyweeo KoHmMpons npoyecca 00yueHus: OUCYUNIUHBL UCHOIb3YEMC PeUMUHE08dAsl CUCeMA Ha
caime www.vsuet.ru.

8 OneHoynble MaTepUAJIbI UISI IPOMEKYTOYHOM aTTeCTAIUM 00y4aKOIIUXCS 110
y4eOHOMY npeaMeTy

8.1 Ouenounsie MaTepuajbl (OM) st yueOHOTO IpeaMeTa BKIIFOYAIOT B CEOSL:

- TepevYeHb KOMIETEHIMHA C yKa3zaHHEeM JTaloB HX (POPMHUPOBAHUS B IPOLECCE OCBOCHMS
o0pa3oBaTebHON MPOTPAMMBI;

- OIMCaHHUE MOKa3aTelled U KPUTEPHUEB OLIEHUBAHUSA KOMIIETEHIMI Ha pa3IM4HBIX 3Tanax Mx
(dbopMupoBaHUs, OMMCAHUE IIKAJ OLIEHUBAHMUS;

- TUTIOBBIE KOHTPOJIbHBIC 3a[aHUsl WJIM MHbIE MaTepHalbl, HEOOXOIUMBIE /ISl OLICHKH 3HaHUi,
YMEHUH, HaBBIKOB U (WJIM) ONBITa JESATEIbHOCTH, XapaKTEPH3YIOIIUX OTambl (HOPMUPOBAHUS
KOMIIETEHIINH B ITPOIIECCe OCBOCHUS 00pa30BaTEIbHON TPOTPaMMBI;

METOJMYECKUE MaTEpUabl, OINPEACISAIONINE IMPOLETYpPbl OLCHUBAHUS 3HAHUM, YMEHMI,
HaBBIKOB U (WJIM) OIBITA IEATENLHOCTH, XapaKTePU3YIOIUX ATabl (GOPMUPOBAHUS KOMITCTSHIIUH.

8.2 Jlyia kaxmoro pe3yiprara 00y4eHus o yueOHOMY MPEIMETY OMPEACISIOTCS TOKa3aTeu 1
KPUTEPHH OLEHUBAHUS C(HOPMUPOBAHHOCTH KOMIETEHIMI Ha pa3IMYHbBIX dTanax ux (opMUPOBAHHUS,
LIKaJIbl U MPOLIEyphl OLICHUBAHMUSL.

OM npencTaBisioTCS OTAEIBHBIM KOMILJIEKTOM U BXOASIT B COCTaB padoyeil mMporpaMmbl
y4eOHOro npeaMera.

Onenounsle Marepuaisl (Gopmupytorcs B coorBercTBuM ¢ [I BI'VUT «llonoxenue o6



OIICHOYHBIX MaTCprajiaxy.

9. 3aHsATHSsI, MPOBOANMMbIE B AKTHBHBIX M HHTEPAKTHBHBIX (popMax oOydeHus

N HaumeHoBaHue pa3gesa | Bupg 3anstuii (iekuum, | Bua aktuBHoi n Tpyno-
n/n | ydeOGHOro npeamera NpaKkTH4YecKue, HHTEePAKTHBHOM €MKOCTb,
J1200paToOpHbIE) dopmbl 00yueHus yac
1. Oobmas HEOpraHu4yecKas Jlexuus Buzyanuzanus 8
XUMUA INpakTrueckass pabota Pa6ora B Mambx | 4
rpymmax
2. Opranunueckast XUMUs Jlexums Huckyccust 8
[paxtuueckas pabota Pa6ora B Manbx | 4
rpymmax
JlokyMeHT cocTtaBiieH B coorBeTcTBHU ¢ TpeboBaHusmMu ®I'OC CIIO no cnenmansioctn  18.02.12

"TexHOJIOrUsl AHATIMTUYECKOTO KOHTPOJIS XUMHUYECKUX COETUHEHUN"




OLIEHOYHBbIE MATEPUAIbI
AndA NPOMEXYTOYHOU ATTECTALUU

no y4yebHomy npeameTty

XUMunA



1 MacnopT oLeHOYHbIX MaTepuarnoB NOo AUCLUNIINHE

Ne Pazgenbl OueHouHble cpeacTBa TexHonorusa/npouenypa oLeHNBaHUS
n/n ONCLMMIUHBI HanMeHoBaHue (cnocob KoHTpons)
Ne 3apaHumn
TecTbl N2 1-50 lNpoueHTHasn Wwkana.
O6bwasn n 3apaun gnsa koHTponbHon | 0-100 %;
1 HeopraHn4eck pabotbl N2 1-10 0-59,99% - HeyOBNETBOPUTESBHO;
asl Xmumus 60-74,99% - yooBneTBOpPUTENBHO;

75- 84,99% -x0poLLo;
85-100% - oTnun4Ho.

Tectbl N2 51-100

3apaun Ans KOHTPOSbHOM [poLeHTHas Wkana.

0-100 %;
o 1- )
5 OpraHunyeckas paborei Ne 1-10 0-59,99% - HeynOBNETBOPUTENBHO;
XUMUSA 60-74,99% - yooBNeTBOPUTENBHO;

75- 84,99% -x0poLLo;
85-100% - oTnun4Ho.

2 OueHoOYHbIe MaTepunanbi AnsA HpOMe)I(YTO‘-IHOﬁ atTrectauuun

TunoBble KOHTPOJIbHbIE 3a4aHUsA TN UHble MaTepuarnbl, Heo6xoauMbie
ANSA OLeHKN 3HaHUW, YMEHUN, HAaBbIKOB U (UNK) ONbITa AeATENLHOCTH,
XapaKTepu3yr LmMx 3Tanbl GpopMUpoBaHUA KOMNETEHLUI B NpoLiecce OCBOEHUSA
obpa3soBaTtefnibHOM NporpaMmmbl

MpomexyToyHaa aTtTectauusa obyyatowerocs no AUCLMNINHE NPOBOAWUTCA B
dopme  TecTupoBaHWss M npepycMmaTpyMBaeT  BO3MOXHOCTb  MOCHeAyHLLEero
cobecepnoBaHuA.

Kaxgpbin BapuaHT Tecta BktoyaeT 10 KOHTPONbHbLIX 3a4aHu Ha NMPOBEPKY
3HaHU1

Kaxgpin 6uneTt Ha sK3aMeH BKIHYaeT 2 KOHTPOJbHbIX Bonpoca u 1 kenc-
3apaHue

Kaxpgaa KoHTponbHas paboTa Bkno4aeT 3 3agaun.

2.1 TecTbl

Ykaxxume npaeunbHbill omeem:

1. XuMHYECKHNM 3JIEMECHTOM HA3EIBACTCS

a) COBOKYITHOCTb 4TOMOB C O,HI/IHaKOBOﬁ aTOMHOM MaCCOP’I;
6) COBOKYITHOCTb aTOMOB C OJMHAKOBBIM 3apsa0M sA1pa,
B) XUMHWYCCKH HEACINMasA 4aCTulla BCUICCTBA,

F) MeIbYanias qacTula BC€IICCTBA.

2. [IpocToe BemiecTBo

@) COCTOUT U3 aTOMOB OJTHOTO U TOT'O JKE€ 3JICMCHTA;

0) COCTOUT U3 aTOMOB Pa3HBIX JIIEMCHTOB;

B) COCTOMT M3 aTOMOB JIBYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX KHCIOPO/I;
T') KpUCTAJTM3YeTCs B OIHOH (hopme.

3. XAMHAYECKOE COSTNHEHHE



a) COCTOHT M3 aTOMOB OJTHOT'O M TOTO XK€ JJIEMEHTA;
0) COCTOUT U3 aTOMOB Pa3HBIX JIEMEHTOB;

6) o0mamaetT OMHOPOIHOCTHIO;

T) 00J1agaeT HeOJHOPOIHOCTBIO.

4 . 3a eIUHUILy aTOMHOW MacChl IPUHUMAIOT

a) Maccy HanOoJee JETKOro AIeMEHTa — BOIOPOIa;
0) 1/16 Macce aTOMa KUCTIOPO/a;

6) 1/12 maccsI atoma usotora '*C.

5. MomnsipHast Macca — 3TO

a) Macca MOJICKYJIbI, BRIPa)KCHHAS B a.€.M.;

6) OTHOIIEHHE MacChl MONEKYIIBI K Macce 1/12 atoma °C;
B) OTHOILICHHE MAacChl BEIIECTBA K KOJIMUECTBY BEIIECTBA.

8. Moms — 310

a) KOJIMYECTBO BEILECTBA, COAEPKAIEe CTONBKO K€ CTPYKTYPHBIX €IUHHUL], CKOIBKO COJEPKUTCS aTOMOB B
12 r yraepona '°C;

0) XUMHYECKH HeJeIMMas YacTHIA BEIECTBa;

B) Macca BEIIECTBA, B KOTOPOii conepxurcs 6,02-10% atomos

10. DxBUBaJEHTHAs Macca JIEMEHTa IPEJICTaBISIET COO0H

a) Maccy BEIIECTBa, B KOTOPOi coneprures 6,02-10% aTomos;

0) 4acTHOE OT JEJIEHHs] MOJSIPHOM MAacChl aTOMOB 3JIEMEHTAa HA €r0 BAIEHTHOCTb B JAHHOM XHUMHYECKOM
COCAMHEHUH;

B) Maccy 1 Monst BemecTBa.

11. KakoBa MonsipHas Macca ra3oo0pa3HOro BEIECTBa, €CIIM ero OTHOCHTENbHAs IUIOTHOCTD IO BOAOPOIY
paBHa 147
a) 14; 6) 28; B) 7.

13. YkaxxuTe 3JIeMeHT, He IMEIOIINH aJUIOTPOIHBIX (hOPM:
a) Kucaopox; 0) yriepox; B) docdop; 2) Xiop.

14. CTeneHb OKHUCIICHHUS DJIEMEHTA

@) YCIIOBHBIA 3apsj] aToMa B MOJIEKyle; ©0) peaJlbHO CYHIECTBYIOIIMH 3apsii aTroMa B MOJEKYJIe; B)
MIOCTOSIHHAS BEJIMYMHA; 2) TIEpEMEHHAsI BEITMYUHA.

YCTAHOBHUTE COOTBETCTBUE

15.0CHOBHBIE KJIACCBI BEIIIECTB XAPAKTEPUCTHUKA

1. Oxcunel a) COeIMHEHUs, COCTOSIINE U3 aTOMOB MeTajlla U
2. Kucnorst TUAPOKCOIPYILIL

3. OcHoBaHusA 0) coelMHEHMs, COCTOSIINE W3 ABYX DJIEMEHTOB,
4. Conu OJIMH U3 KOTOPBIX - KUCIOPOJ,

B) MMPOAYKThBIL IIOJIHOT'O nim HYaCTUYHOI'O
3aMCUICHUA aTOMOB BOAOpPOJAa B MOJICKYJIC KHCJIOTBI Ha
METaJI

F) COCAUHCHMS, COCTOAIINE U3 aTOMOB BOAOpPOAA,
CIOCOOHOTO 3aMelaTbCd Ha MCTalJl, H KHCIOTHOI'O
ocTaTtkKa

,H) MPOAYKThIL IIOJIHOT'O nim YaCTUYHOI'O
3aMCUICHUA THUAPOKCOrpynil B MOJICKYJIC OCHOBAHUA Ha
KUCJIOTHBII OCTaTOK

1-6;2-2; 3—a; 4—6,0
21. CoBpemeHHast (popMyIHpOBKaA IIEPHOANIECKOrO 3aKOHa MeHeneeBa riacuT, YTO CBOWCTBA 3JIEMEHTOB U
UX COCIUHEHUI HaXOAATCS B IEPUOAUUYECKON 3aBUCUMOCTH OT 3aApA0a A0pa anomos

I'maBHOE KBAaHTOBOE YHCIIO OIPEIEISIET
a) popMy IIEKTPOHHOM OpOUTaNH;
0) pa3Mep 3JIEKTPOHHOT0 00JIaKa W SHEPTHUIO AJIEKTPOHA;
B) COOCTBEHHBIIf MOMEHT KOJIMUECTBA JIBI)KEHHMS 3JIEKTPOHA BOKPYT CBOEH ocy;
T') Pacroyo)keHNe OpONTAIH B IIPOCTPAHCTBE



YCTAHOBHUTE COOTBETCTBHE

28.KBAHTOBBIE I[IOAYPOBHU 3HAYEHUE OPBUTAJIBHOI'O KBAHTOBOI'O
YUCJIA
)P a)0
2)S 0)1
3)F B) 2
4)D r)3

1-6;2—-a; 3—2; 4—8

29 FJ'IaBHOe KBAHTOBOC YUCJIO 3JICKTPOHA PABHO 3 CKOHLKI/IM KBAaHTOBBIM IOAYPOBHAM 3TO COOTBGTCTByeT?
a)1;6)2; 63

34. ABTOp «IUTAHETAPHOM MOJEIN» CTPOCHUS aTOMa:
a) Tomrmicon; 6) Pesepdopn; B) Bop; 1) etizendepr.

1 1
37. 1Hu »H no oTHOmEHHIO APYT K APYTY ABISIOTCA:
a) romonoramu; 0) aHAIIOTaMH; @) U30TOIIAMU; T') H30MEPaMU.

38. Op6urais — 310:

a) HalpaBJIeHUE IBM)KEHHUS SJIEKTPOHOB;

0) COBOKYITHOCTb IOJI0)KEHUH IIEKTPOHA B aTOME;
B) SHEPTeTHYECKUI YpPOBEHD;

I') OpHEHTaLUs YJIEKTPOHOB B IIPOCTPAHCTBE.

41. CKOJNBKO HECTIaPEHHBIX 3JICKTPOHOB COJCPKUTCS B OCHOBHOM U BO3OY)KACHHOM COCTOSIHUH B
AJIEKTPOHHOM 000I0uKe aToMa (ocdopa:
a)3us; 6)3u4d; B)2uS; r)2u4.

45. I'pynna — 3t0:

@) BEPTUKAJIBHBIN PsJ] 3JIEMEHTOB, CXOIHBIX 110 CBOMCTBAM;

0) ropU30HTANIBHBINA PSA DIEMEHTOB, CXOHBIX MO CBOMCTBAM;

B) BEPTHKAJIBHBIN DS AJIEMEHTOB C Pa3IMYHBIMU CBOHCTBAMU;
T') TOPU3OHTAIBHBIH PSIJ] SJIEMEHTOB C Pa3IMYHBIMH CBOHCTBAMH.

49. s-3JIeMEHTHI — TO:

a) THUIIWYHEIC METAJUIbL,
0) TUIMUYHBIC HEMETAJUTHI,
B) IIEPEXOTHBIC JICMCHTHI;
') METaJUTBI 1 HEMETAILTBL.

50. Meramnnueckue CBONCTBA 3JIEMEHTOB B IEPUOJIE
a) YBEITMYMBAIOTCS CJIEBa HATPABO;

0) yMEHbIIAIOTCA CIeBa HalpaBo;

B) HE U3MEHSIOTCSL.

51. Paguycsl aTOMOB B TpyIIIIE:
a) YMCHBIIIAIOTCS CBEPXY BHU3; 0) YBEIIMYUBAIOTCS CBEpXY BHU3; B) HE U3MCHSIOTCS.

52. Ob6pa3zoBaHrEe XUMHUUECKOH CBSI3H IPOUCXOANT C 8bloeieHUeMm YHEPTHN.

1. B pe3ynbrate pa3psiBa HOHHOW CBSI3H 00pa3yIOTCS:
a) paJyKajbl; §) KaTHOH M aHHOH; B) aTOMBI METaJlIa M HEMETAJUIA; T) MOJIEKYJIbI

YCTAHOBHUTE COOTBETCTBUE

2. CBOMCTBA XMUMNYECKOU XAPAKTEPUCTHUKA
CBA3U
1) DHeprus a) CMelleHne OoOmel AIEKTPOHHON Hapbsl K OJHOMY W3
2) Nnuaa aTOMOB;
3) KpatHocth 0) SHeprus, KOTOpas BEIICIACTCS MPpU 00pa30BaHUM
4) IMonsipHOCTH MOJIEKYJIBI M3 OANHOYHBIX ATOMOB;
B) pacCTOSTHHE MEXY SIIPaMH CBS3aHHBIX ATOMOB,;
T') YHCJIO 3JIEKTPOHHBIX T1ap, CBA3BIBAIOIINX aTOMBL




1-0;,2—-6; 3—2;, 4-a

3. VkaxnTe CoeIMHCHIE C MOHHOM CBA3BIO:
a) HNO;; 6) KCl; B) Ha; 1) CCla.

4. Tubpuamsanus - 310:

@) BeIpaBHUBaHUE (GOPMBI OpOUTHIN; ©) HANPaBJICHHOCTD CBSI3HM; B) KPATHOCTH CBSI3H; T) MOJIIPHOCTDH CBSI3H.

5. B xakoMm ciydae MoJieKysa He MOXKET CYyIIECTBOBATh (B COOTBETCTBHH C METOIOM MOJIEKYJISIPHBIX opOuTasneit)?

a) TOPSAIOK CBS3M PaBeH IIEJIOMY YHCITy; O) IMOPSIOK CBSI3M PaBEH APOOHOMY UHCITY;

6) TIOPSAOK CBsI3U paBeH 0.

6. Ykaxute Ha3BaHUE peaxunﬁ, IpOXOAAIIHNX C BBIACICHUEM TCIUIOTHI:
a) OHAOTCPMUYICCKAS; 6) 06MeHHaH; 8) OK30TCpMHUICCKasd; F) OKHUCJIIUTCJIIBHO-BOCCTAHOBUTCIbHA.

7. B cootBercTBUHM C 3ak0HOM ['ecca TemioBoi 3(h(eKT peakuu:
@) 3aBUCUT TOJIBKO OT COCTOSTHUSI HCXOHBIX BEIIECTB M KOHEUHBIX MPOYKTOB;
0) 3aBHCHUT TOJIBKO OT ITyTH ITEPEX0fia OT UCXOIHBIX BEIIECTB K MPOAYKTaM;

B) 3aBUCUT OT COCTOSAHUSA BCIICCTB U IYTH IIEPEXO0/a.

8. TermmoBoi 3(1)(1)€KT XAMUYICCKOMN peakiuun YuCJICHHO PABCH U3MCHCHUIO SHTAJIBIINN BCLICCTB, €CJIM 3Ta PCAKIUA:

a) N30XOpHast; §) 300apHas; B) M30TEpPMHUUECKAs.

9. KpI/ITepI/IeM BO3MOXKHOCTHU CaMOIIPOMU3BOJIBHOT'O NPOTCKAHUS XUMHUYCCKOT'O NPOoLeCCa SABJISICTCA CICAYIOIICC

n3MeHeHne sHepruu [ mo60ca (M306apHOro MOTEHNHANA):
a) AG>0; o) AG<0; B)AG=0.

10. CxopoCTb XMMHUYECKON PEAKIIMH — ITO:

a) HU3MCHCHUC KOJIMYCCTBA BEIICCTBA MPOAYKTOB PCAKIINU K MOMCHTY OKOHYaHU A PCAKIINN,
6) HU3MCHCHUC KOJINYCCTBA BCIIECCTBA PEAICHTOB K MOMCHTY OKOHYAaHUSA PCAKIUU,

6) HU3MCHCHUC KOHICHTPALIMU OAHOI'O U3 pCAarcHTOB B CIMHUILY BDCMCHU;

F) BpEMsl, 3@ KOTOPOC MOJIHOCTBIO PACXOAYCTCA OAUH U3 PCAICHTOB.

YCTAHOBHTE COOTBETCTBHE

11. KUHETUYEKOE TTIOHATUE XAPAKTEPUCTUKA
1) MonexyIsIpHOCTb peaKnuH a) CcyMMa IIOKa3aTeled crerneHed KOHIEHTpauui
2) Tlopsinok peakunu BELIECTB B KUHETUYECKOM YPABHEHUM PEAKLINY;
3) KoncranTa ckopocTH 06) CKOpOCTh  pEaklWu, KOrJa  IPOHM3BEICHHE

KOHIIEHTpaLUil pearupyromux BemecTs paBHo 0;
B) YHMCJIO YaCTHII, YIACTBYIOIINX B JIEMEHTAPHOM aKTe
peaxiuu.

1—-6;2—a; 3-6

12. Tlo npaBuny Baut-I'odda, npy MOBBIIEHNH TeMIepaTyphl Ha Kaxabie 100 ckopocTh XUMHUYECKOi peaKIuH:
a) ymeHb1Iaercs B 2 — 4 pasa; 0) yBennuuBaercs B 10 pa3; 6) yBennunBaercs B 2 — 4 pasa; T') HE H3MEHSETCH.

13. Cropocts xumuueckoil peakuuu 24 + B = A>B, npu yBennMueHNH KOHLIIEHTpaLK BeulecTB A u B B 2 pasa:
a) yBenuuuTcs B 2 paza; 0) yBenwuutcs B 4 pasa; ) yBeNIUUUTCS B 8 pa3; T') HE M3MEHHTCSL.

14. KatanuzaTopsl:

a) HU3MCHAIOT CKOPOCTh XAMIYECKON peaKknuu, OCTaBasACh K KOHIY PCAKIMHW HEU3MCHHBIMU;
6) HU3MCHAIOT CKOPOCTh XAMIYECKON peaKkuuu, UBMCHSSCH B IIPOLICCCE PCAKIINU,

B) MPOABJIAOT aKTUBHOCTD ITPU OOJIBIIOM UX COICPIKAHNHU B peaKHI/IOHHOﬁ Macce,

Z) SIBIIAKOTCA 3(1)(1)€KTI/IBHBIMI/I IPpHU HE3HAYUTCIIBHOM HUX KOJIUYCCTBE.

15. CocTossHIE XUMUYECKOT O PABHOBCCHUS XaPAKTCPU3YCTCS:

@) PaBEHCTBOM CKOPOCTEH IpsMOi M 0OpaTHOH peaKiuii;
0) HEpaBEHCTBOM CKOpOCTEH MPSIMOHN 1 00paTHOH peakIyii;




B) Macca UCXOAHBIX BCIICCTB paBHA MACCC IMMPOAYKTOB PCAKIINH,
Z) KOHIICHTPAIIUU UCXOAHBIX BEHICCTB U IPOAYKTOB PCAKIIMN OCTAKOTCS HCU3MCHHBIMU.

16. Jns mo6oii paBHOBecHOH cucteMbl mA + nB <> xC + yD 3HaueHHe KOHCTaHTBI PABHOBECHS OTPaXKaeT
¢dopmymna:

a) K=[C]*[DP / [A]™[B]"

6) K=[A]™[B]"/ [CT“[D

8) K= x[C]-y[D] / m[A]n[B]

r) K=m[A]n[B]/ x[C]-y[D]

17. 3aKOHOMEpPHOCTH CMEUIEHUs] XUMHYIECKOr0 PABHOBECHS MO BIMSIHUEM BHEIIHUX YCJIOBHH OMpENensoTcs
TIPUHIUTIOM:
a) [Maynu; 6) Xynna; ¢) Jle-lllatense; 1) MapKOBHHUKOBA.

18. Cxopocts npsimoii peakuuu N> +3H; «>2NH; + O Bo3pacTaeT npu:
@) yBEIMYECHUN KOHLIEHTPALIH a30Ta;

0) yBeITMUCHNN KOHIICHTPALMY aMMHAKa;

B) YBEIMUYCHUH TEMIICPATYPHI;

2) yMEHBIICHUN TEMIIEPATYPBI.

19. PacTBOpBI XapaKTEpU3YIOTCS:
a) TeTepPOreHHOCTHIO;

6) TOMOT€HHOCTHI0;

6) MHOTOKOMIIOHEHTHOCTBIO;

T') OZIHOKOMITOHEHTHOCTBIO.

20. CoenuHEHHE YaCTUI] pAaCTBOPEHHOT'O BEIIECTBA C MOJIEKYJIaMH BOJIbI HA3bIBACTCS:
a) aHruApuIamMu; O) THAPOKCHIIAMM; 6) THApAaTaMy; T) THAPOKCHIAMH.

21. OTHOLIEHNE KOJIWYIECTBA PACTBOPEHHOTO BEIIECTBA K 00bEMY pacTBOpA Ha3bIBACTCS:
a) MaccoBOH Joiel; 0) MOJIBHOM JI0NIeH; 6) MOJISIPHOW KOHIIGHTpAIHeil; T) MOJISIIBHON KOHIIEHTpaNneH.

22. B 135 rBogp! pactBopui 15 T comu. MaccoBast nosst (%) pacTBOpEHHOTO BELIECTBA B PACTBOPE COCTABIISIET:
a) 10 %; 0) 15%; B) 20 %; T1)25 %.

23. Ilpu pacTBOPEHHH HEJIETYYETO BEIECTBA JaBJICHUE IIapa PACTBOPUTENS HAJ PACTBOPOM:
a) YBEIMYMBAETCS; §) YMEHBIIACTCS; B) HE M3MEHSETCSL.

24. PacTBOp HAUMHAET KPUCTAITU30BATHCS:

a) MpH TeMITepaType, BEIIIIE TEMIIEPATyPhl KPUCTAIUTH3AINN PACTBOPHUTEIIS;
0) npu TemInepaType, HIKe TEMIEPaTyphl KpUCTAJUIM3ALUU PaCTBOPUTEIS;
B) TIPU TOH e TeMIepaType, 9TO U paCTBOPUTEIb.

25. PacTBOp 3aKumnaer npu TeMIeparype:

a) KAIEHUS PaCTBOPHUTEIIS;

0) BBIILIE TEMIIEPATYPhl KUIIEHHS PACTBOPUTEIS;
B) HIDKE TEMIIEpaTyphl KMIICHHSI pACTBOPHTEIIS.

26. OcMoTHYECKOE JaBIEHUE PACTBOpPA:

a) 3aBUCHUT OT NIPHUPOJIBI PACTBOPUTEIISI M PACTBOPEHHBIX BEIIECTB;
0) HE 3aBHCHUT OT IIPUPOJIBI BEIIECTB;

6) 3aBUCHUT OT TEMIIEPATYpBI;

T') HE 3aBHCHUT OT TEMIIEPATYPBHI;

0) 3aBHCHUT OT KOHIIEHTPALIMH PAaCcTBOPa;

€) He 3aBUCUT OT KOHIIEHTPALLU PACTBOPA.

27. BeHIeCTBa, PACTBOPHBI U PACIUIABbI KOTOPBIX IMTPOBOAAT SHGKTpI/I‘ICCKI/Iﬁ TOK, Ha3bIBaIlOTCA JIEKmMpoiumamu

28. TonbKO CUIBHBIC OJICKTPOJIATEI IICPEYUCIICHBI B PALY:
a) KOH, HNO3, HzSO4;



6) st, HzSO3, HzSO4;
B) MgCl,, CH;COOH, NaOH;
r) H3S, CH;COOH, H,SO0:s.

29. OTHOWEHHs Yucia MOJIEKYJI, pacliaBIIMXCsl HAa HOHBI, K 00IIEMY YHCITy MOJIEKYJI PACTBOPEHHOT'O BEIIECTBA
Ha3bIBAETCS:
a) KOHCTaHTOH JMCCOLMAINY; §) CTEICHBIO qucconuanuy; B) pH cpeabl TI') CTEneHbIo THpaTaliy.

30. YpaBHeHHE KOHCTAHTHI JUCCOMMAIMH 111 cucTeMbl KA <> K + A" umeer Bun:
a) Ky = [KAJ-[K']-[A]

0) Kn=[K'][A]

6) Kn=[K'][A] / [KA]

r) Kn = [KA]/ [K'}[A]

31. IIpomecc 3JEeKTPOIUTHIECKON JUCCOLHALMHA OPpTOHOCPOPHOH KUCIOTHI ITO BTOPOI CTYIIEHH ONMCHIBACTCS
YpaBHEHHEM:

a) H;PO4 — 3H+ + PO43_

6) H;PO4 H + H,PO4

B) HPO,> > H' + PO,

2) H,POy — H' + HPO,>.

32. Jns ypaBuenus peakuun CuCl, + NaOH — ... cokpanieHHOe HOHHOE YpaBHECHUE UMEET BU:
a) Cu>" + 2NaOH = Cu(OH),| + 2 NaCl

6) CuCl, + 20H = Cu(OH),| + 2CI"

6) Cu’" + 20H = Cu(OH),|

r) CuCl, + 2 Na" = Cu*" + 2 NaCl

33. CokpallleHHOMY HOHHOMY ypaBHeHHIo Ba’ ' + SO/~ = BaSO4 cOOTBETCTBYET MOJNEKYIAPHOE YPABHEHHE:
a) BaO + H,SO4 = BaSO4| + H,O

0) BaCO; + K»SO4 = BaSO4] + K>COs

B) BaCO; + H,SO4 = BaSO4l + COZT + H,O

2) BaCl, + H.SO4 = BaSO4| + 2 HCI

34. YucneHHOe 3HAYCHHE HOHHOTO IPOU3BEIEHHs BOIbI paBHo (1pu 25 °C):
a) 10" ) 10™ B)10° r)107

35. Kucnoil peakuyu cpeabl COOTBETCTBYET:
a)pH=7, ©)pH>7; ¢) pH<T.

36. lenounyto cpeay UMEET BOJHBIN pacTBOP COJIU:
a) XJIOpW aMMOHUS; 6) KapOOHAT HATPUsI; B) CyNb(paT HATPUS; T) HUTPAT KaJIHsL.

38. [Ipouecc NprucoeTUuHEHUS YaCTULEH 2JIEKTPOHOB, CTEIIEHb OKUCIIEHUS ITPU STOM MOHMXKAETCS, HA3bIBACTCA:
a) OKUCIICHUEM; () BOCCTAHOBJIICHUEM; B) JUCCOIMAIINCH; T') JICKTPOIH3OM.

39. OkucnureseM sBISETCS aTOM, MOJIEKYJa, HOH, KOTOPBIM:
a) OKUCTISICTCS;, §) OTJACT JIEKTPOHBI; B) IPUHUMAET DJICKTPOHBI, T) YBEIMYUBACT CTCTICHh OKHCIICHUS.

40. Peakiyu, mpU KOTOPBIX B KAYECTBE OKUCIUTENS U BOCCTAHOBMTEIS BBICTYNIA€T OAUH U TOT K€ SJIEMEHT,
Ha3bIBAIOTCS:
a) MeXMOJIEKYJISIPHBIME; 0) BHYTPUMOJIEKYJISIDHBIMH; ) TUCTIPOTIOPIIOHUP OBAHUSL.

41. 13 MMpEeACTABJICHHBIX peaKHI/Iﬁ K OKUCJIUTCIIbHO-BOCCTAHOBUTCIbHBIM IIPUHAJICIKUT:
a) Fe;O3; + 6 HC1 = 2FeCls + 3H,O

6) FeCls + 3KOH = Fe(OH); + 3 KCI

6) Fe;O3+ H, = 2FeO + H,O

r) 2Fe(OH); = Fe,05 + 3H,0

42. CoBOKYMHOCTh XUMHUYECKUX PEaKIUi, MPOTEKAIONIHNX 0] ICHCTBHEM JJIEKTPHYECKOI0 TOKAa B PACTBOpaxX WIIU
paciuraBax, Ha3bIBaeTCs:
a) aTepudukanuei; 0) anekTpuuKanuer; B) THAPOIU3OM; 0) DICKTPOIH30M.



43. OguHakoBbIE POAYKTHI 00Pa3yIOTCs MPH JIEKTPOJIN3E paciliiaBa M BOJHOTO PAacTBOpa:
a) Opomuya Hatpust; 0) noanaa xanus; ) xiopuna meau (II); r) ruxpoxcuna HaTpus.

44. QHGMGHTBI, MpeBpalaronme XuUMHICCKYI0 SHCPTUIO B JJICKTPUYCCKYIO (XI/IMI/I‘IQCKI/IE HUCTOYHUKH TOKa),
HAa3bIBAlOTCA 2A/1b6AHUUECKUMU JdJIEMEHMAMU.

45. DnexTpoABIKYIAs CHJIa TaJbBaHIMYECKOTO SIEMEHTA ONpEAeIsieTcs o hopMyIe:
a) EOKaTA - EOaHA; 6) EOaHA - EOKaTA; 3) EKaTA - EaHA; r) EaHA - EKH.TJ

46. KoopanHHpOBaHHBIE BOKPYT IIEHTPAIHHOTO aTOMa MOJIEKYIIBI MIIM MOHBI (B KOMIUICKCHBIX COCTUHEHHMSIX )
Ha3bIBAIOTCS:
a) KOMIUIEKCOHAMH; ) TUTaHJaMH; B) aKIENTOPAMHU.

47. KoopauHAIIMOHHOE YMCII0 aTOMA TUIATHHBI B KOMIUIEKCHOM coeanHenun [Pt(NH3).Cl] Cl; paBHO:
a)2; 06)4; 6)6;1)8.

48. Haszanue xomruriekcHoro coenuuerus Ks>[Be F4] cnenyromee:
a) rerpadropOepruIHaT Kanus;

0) Terpadropodbepmutuar (II) xamus;

B) KajreBas conb Terpadropoepuius (I1).

49. CoenuHeHnwys, o0pa3yromuecs pyu B3aUMOICHCTBUN BOJIOPOAA CO MICTOYHBIMHA METaJUIaMH, Ha3bIBAIOTCS:
a) kapOunamu; 6) THAPUIAMH; B) TUAPATaMH; T) THIPAHTAMH.

50. OkucnurenbHbIe CBOMCTBA BOAOPOAA MPOSBIISAIOTCS IPU B3aUMOJEHCTBUHU:
a) cazoroM; 0) ¢ KHCIIOPOAOM; ) C HATPUEM; T) C CepOil.

51. Kongwurypanusi BHEITHET 0 SHEPTeTHYECKOTr0 YPOBHSI I'aJIOr €HOB!
2 4 25 23 26
a)yns'np’; #)ns'np’; B)ns np’; T)ns np.

52. Cpe/iy raJioreHOB BCET/1a OJHOBAJICHTEH CO CTEMEeHbIO OKHUCIIeHHUS -1
a) xuop; 6) grop;, B)uUOm, T)OpOM.

53. B psiny xucnor HF — HCl — HBr — HI cuna Kucior:

a) yObIBaeT, TaK KaK CBS3b BOAOPO-TAJIOreH CTAHOBUTCS OoJIee TP OYHOI;
0) BO3pacTacT, TaK KaK YBEIMUMBACTCS PAJNYC aTOMa TaJIOTeHa;

B) U3MEHSETCS CKauKO0Opa3HO

T') HE U3MEHSIETCSL.

54. CaMOl CHJIBHOM U3 NEPEUUCIEHHBIX KUCIOT SBJISETCS:
a) HCIO; ©) HCIO,; B) HCIOs3; 2) HCIOs.

55. KauecTBeHHO# peakiieli Ha 0OHapyXeHue JIr0o0ro ranoreHna-uoHa (kpome F) sBisercs B3anmonelcTaue c:
a) HUTPAaTOM Kayusi; 6) HUTpaToM cepedpa; B) TMAPOKCHIIOM HATPHs; I') paCTBOPOM Kpaxmala.

56. VYpaBHEHHUE peaxIiWH, TJIe cepa BBICTYIIACT B KAYECTBE BOCCTAHOBUTEIS M OKUCIUTENS (PEaKIus
JICTIPONIOPIIMOHUPOBATHHS ), OTPAXKACT CXEMa!

a) 35S + 6KOH = K»,S0; + 2K,S + 3H,0;

6) S + 3Cl, = SClg;

B) S + 4HNO;(kon11.) = H,SO4 + 6NO» + 2H,0;

r) 2Al + 3S = ALSs.

YCTAHOBHUTE COOTBETCTBHE

57. COEAVHEHUE CEPbBI OKUCJIMTEJIbBHO-BOCCTAHOBUTEJIbHBIE CBOVCTBA
1) HoS a) MOXET OBITh TOJBKO OKHCIUTEIEM
2) SO, 0) MOXKeT OBITh TOIBKO BOCCTAHOBUTEIIEM
3) SO3 B) B 3aBHCHUMOCTH OT YCJIOBHH MOXXET OBITh M OKHCIHTENEM U
BOCCTaHOBHUTEJIEM

1-0;,2—-6; 3-a




58. CpenHue conu CEpHUCTON KUCIOThl HAa3bIBAIOTCS C)ibhummbl.

59. KauecTBeHHas peakiys Ha Cylb(paT- HOH:
a) SO,” +2NH," = 2NH,t + H SO ;

6% ¢ 3L =308 oo

r) SOs> + 2H' = SO,1 + H,0.

60. Cpenu KUCIOT, COAEPKAILUX CEPY, OTCYTCTBYET:
a) THOcepHast KUCIIOTa;

0) nonucynbQuIHAS KUCTIOTA;

B) IBycepHasl KUCIIOTa;

T') IIEPOKCO/IBYCEpHAs KUCIIOTa.

61. BaneHTHOCTD 1 CTETIEHb OKHMCIIEHHS a30Ta B MIOHE aMMOHMSI, COOTBETCTBEHHO, PABHBI:
a)[lllu+5 6)Vu+3; ¢ IVu-3; r)lllu-5.

62. A30THCTas KHCIIOTa B OKACIUTEIHLHO-BOCCTAHOBUTEIIHHBIX peaKknuAxX:
a) BCCraa sABJIACTCA OKHCIUTCIICEM,

6) BCCraa ABJIACTCA BOCCTAHOBUTCIICEM

8) MPOABJIACT OKUCIIUTCIIbHO-BOCCTAHOBUTCIILHYTO HBOﬁCTBeHHOCTL;

1") HE BCTYNACT B OKUCJIUTCIIbHO-BOCCTAHOBUTCIILHBIC PCAKIINU.

63. Cpeu IepeUYHCIIEHHBIX BEIIECTB K aJUTOTPOITHBIM MOAM(DUKAIIAAM YriIepo/ia He OTHOCHUTCSL:
a) anmas; ©0) rpadur; 6) kapOopyHHI;, T) KapOwWH.

64. I[IpakTHyecky He OCYILIECTBHMA PEAKLIUS:
a) 2Na + ZnSO4 — Zn + Na,SOy;

6) Fe + CaCl, — Ca + FeCly;

B) Fe + Cu(NO3), — Cu + Fe(NOs)y;

r) Mg + NiCl, — Ni+ MgCl,.

65. lllenovnplie METAJIIBI SIBJISIFOTCS:
a) CHJIBHBIMU OKHCITATEIISIMH;

0) THOMYHBIMHU KaTaJIn3aToOpaMu;

6) CUIIbHBIMH BOCCTAHOBHTEIISIMH;
T')TUITUYHBIMH U30JISITOPAMH.

66. Peakuys B3auMOJEHCTBHS IETOUHBIX METAJIJIOB C BOJIOM OTPaXKEHA YPABHEHUEM:
a) 4Me + 2H,0 = 4MeH + Oy;

0) 2Me + 2H,0 = Me; O, + 2Hy;

6) 2Me + 2H,0O = 2MeOH + Hy;

r) Me + 5H,0 = MeO; + 5H, + Os.

YCTAHOBHTE COOTBETCTBHE

67. OJIEMEHT HAUBOJIEE XAPAKTEPHA CTEIIEHb OKUCJIEHW A
1) Mens a)+1
2) Cepebpo 0) +2
3) 3omnoTO B) +3

1-0;,2—a; 3-¢

68. st a1eMeHTOB MOOOYHOM MOATPYIIIB! | TPYIIITEI XapaKTepHBI CBOMCTBA!
@) TIOBBIIICHHAS TUIACTUYHOCTD;

0) NCKIIIOUNTEIbHAS XUMUYECKast aKTHBHOCTB;

6) BHICOKasl KOMITIEKCOOOpa3yromast CliocOOHOCTD;

T') IPOSIBJICHNE ITOCTOSTHHOM CTENEH! OKHMCIICHUS, PaBHOM +1.

69. B psany snementoB Be—Mg— Ca— Sr— Ba Metaiinyeckue CBOMCTBA!
a) ycuuBarTcs;  0) ocmabeBaroT, B) HE U3MEHSFOTCS.




70. C MeTaJuIMYECKUM MarHUeM HE pearupyer:
a) KOHLICHTPHUPOBAHHAsI A30THAsI KNCIIOTA;

0) pas0aBiieHHAas cepHAs KUCIOTA;

6) THIPOKCH]I HATPUS;

T) cynbdar Meau.

71. BeiOepure ypaBHEHHE, KOTOPOE HE OTPAKAET XMMHIECKHE CBOHCTBA 3JIEMEHTOB IMOO0YHOHN moArpymis [Irpyrmst:
a) Zn + 2NaOH + 2 H,O = Na;[Zn(OH)4] + Ha;

6) Cd + 2HCI = CdCl, + Hy;

6) Hg + H>,SO4(paz6.) = HgSO4 + Hy;

r) Zn + 2HCI = ZnCl;, + H,.

72. B cemeiicTBax 3JEMEHTOB JIAHTAHOMJOB M ATHHOWIOB C YBCIMYCHHEM 3apsna siapa MPOUCXOIUT 3aIllONHEHUE
3JIEKTPOHAMH:

a) S-TIOAYpPOBHS;

0) p-TIOypOBHS;

B) d-moxypoBHS;

2) f-moxypoBHsL.

73. CX0ACTBO MEX Ty dJIEMEHTAaMH TJIaBHOW M 1T0O0YHON noArpyrm VI rpynimsl MposiBIsETCs B CIEAYIOMIEM:
a) 00JaatoT MPENMYIECTBEHHO HEMETAJUTMUECKUMH CBOHCTBAMUY;

0) 00a1aroT MPENMYIECTBEHHO METAITMIECKUMHU CBOMCTBAMM;

B) BO BHEIIHEM 3JIEKTPOHHOM CJIO€ UMEIOT OJJMHAKOBOE KOJIMYECTBO 3JIEKTPOHOB;

2) IPOSBIISIOT BBICIIYIO CTETIEHb OKUCIIEHUS 6.

74. CuibHbBIE OKHUCIUTCIIN-TICPMAHTaHAThbI BOCCTAHABJIMBAIOTCS B KHCIION cpeac no:
a) Mn"® (K;MnOy);  6) MnO:; 6) Mn"? (MnSOy).

75. KauecTBeHHOU peakiyeil Ha KAaTHOHbBI Fe** COOTBETCTBYET COKpPAIEHHOE NIOHHOE YPaBHEHUE:!
a) Fe" + PO = FePOs|- ocamok Genoro mBera;

6) Fe’" + [Fe(CN)s]” = Fe[Fe(CN)s] |- 0caiok CHHEro IBeTa;

8) 4Fe’" + 3[Fe(CN)s]* = Fes[Fe(CN)s]3 |- 0camok cHHero 1pera;

r) Fe’" + 3CN" = Fe(CN)s - ocanok 6enoro msera.

76. 3 XuMu4ecKHX 3JIeMEHTOB Bbl0epHuTe TPH dJ1eMeHTa, KoTopbie B Ileprnonnyeckoii cucteMe XMMHYECKHX
sjemenToB [I.LU. MeHiejieeBa HAXOAATCH B OJJTHOM IepUofe.
3anummTe B M10Jie OTBETA BHIOPAHHBIE 3JIEMEHTBI.

77. XuMHu4YeCKHH 3JIeMeHT — 3TO:

1) COBOKYITHOCTH OJITTHAKOBBIX MOJICKYIT;

2) COBOKYITHOCTH aTOMOB C OJIMHAKOBEIM 3apsIOM SIIIPa;
3) mpocToe BEIIECTBO;

4) B aTOMOB.

78. W3 npensiokeHHOT0 nepevyHsi BbIOEpHTE /1BA COeANHEHNUs], B KOTOPBIX MPUCYTCTBYET HOHHASI CBSA3b.
1) x;mopoBomopo

2) XJIOpHUJ HATPHS

3) okcup cepri(IV)

4) aMmMuax

5) okcun HaTpUS
B orBere 3anummTe HOMepa BHIOPaHHBIX BEIIECTB.



79. YcTaHOBHUTE COOTBETCTBHE MeKAYy (DOPMYJIOH BellecTBa M KJIACCOM/TPYNNOH, K KOTOPOMY(-0ii) 3TO
BElIECTBO NPUHALJIEKUT: K KAXKAOH NO3MUMHU, 0003HAYEHHOIl OykBO#, moadepure COOTBETCTBYIOLIYIO
MO3MLMIO U3 BTOPOI0 CT0JI0LA, 0003HAYEHHYI0 LU poii.

DOOPMVYIJIA BEHIECTBA KJIIACC/TPYIIIIA

A) HCI03 B) NaHCO3B) Cu(OH)2

1) ocHOBaHHSA

2) KHUCIIOTHI

3) KOMIUTIEKCHBIE COITI

4) cpenHue COIU

5) KuCIBIe coMH

6) OCHOBHBIE COITH

80. 3agana cienyomas cxeMa NpeBpaleHHI BeIECTB:
X
CuO --->Cu --> Y ---> CuO
Omnpenenure, Kakue N3 yKa3aHHBIX BEIIECTB SBIISIOTCS BellecTBaMu X 1 Y.
1) HCI
2) H2
3) Cu(NO3)2
4) CuCl12
5) NaOH

81. I3 npenyioaxeHHOr0 nepevHst Bbi0epuTe 1Ba THIIA PeAKIHH, KOTOPBIM COOTBETCTBYET B3aUMO/eliCTBHE IIUHKA C
pactBopoM cyJibparta meau(1l).

1) obmena

2) OKUCITUTEIBHO-BOCCTAHOBUTEIIEHAS

3) KaranuTHYecKas

4) 3aMenieHus

5) obpaTumas

3anummre B MoJie OTBETa HOMEpa BHIOPAHHBIX THUIIOB PEAKIIHH.

82. YcranoBuTE COOTBETCTBHE MEKIY CXeMOW peaklu U UBMEHEHHEM CTelleH! OKMCJIeHUsI BOCCTAHOBUTEJIS B Hell:
K Ka)K10# mMo3ulnu, 0003HaYeHHOIl OyKBOii, noadepuTe COOTBETCTBYIOLIYIO MO3MLHI0, 0003HAYEHHYI0 U poii.

CXEMA PEAKIIMN W3meHeHne cTeneHn OKUCIEHUs], BOCCTAHOBUTEIS
A) KNO3 — KNO2 + 02 )N+4 —>N+3
Bb) KNO3 + P — KNO2 + P205 2)N+4 - N+5
B) KNO2 + H202 — KNO3 + H20 3IIN+3 > N+5
4)0-2—-00
5)PO0—P+5
6)0-1-0-=2

83. Ci10:xKHBIM BelIeCTBOM SIBJISIETCS:
1) cepoe o110BO
2) kpacHsIit hochop
3) rpacut
4) noBapeHHast COJIb

84. VI3 npe10:KeHHOT 0 NepeyHs BbI0epHuTe IBa BelleCTBa, ¢ KOTOPBIMHU BO/Ia He
pearupyer Aaxe IPpU HATPEBAHUH.

1) HaTpuit

2) mMenp

3) mHK

4) xene3o

5) cepebpo

3anummre B 1OJIE OTBETa HOMepa BHIOPaHHBIX BEIIECTB.

85. YcranoBuTe coorBercTBHEe MeskAy (opMyJIoii COTH M TPYNIIOH COJIeH, K KOTOPOil OHA MPHHAJJICKHAT: K KaxKI0H
MO3ULINHU, 0003HAYEHHOI OyKBOW, MOAOEPUTE COOTBETCTBYIOUIYH) MO3HLMIO M3 BTOPOro CT0JI0LA, 0003HAYCHHYIO
undpoii.

DOOPMVIIA COJIN

A) (CuOH)2CO3

B) CaCl(CIO)

B) KAI(SO4)2

TPVIIIA COJIEM




1) cpenHue comu

2) KUCTIBIE COMA

3) OCHOBHBIC COJH

4) nBOWHBIE CONMU

5) cMemaHHbIEe CONH
6) xoMITIeKCHEIE conld

86. Kakoii rajiores 3aimuiaer ot kapueca, npuaaét TBEpAoCTh U Oeu3Hy 3yOHOi 3mMann?

1)bpom
2)Prop
3)Xpom
4)Mon

87. Kakasi u3 KMCJIOT SIBJIsIETCS IBYXOCHOBHOM ?
a) HNO2

6) HB2

B) H2CO3

r) H3BO3

88. Kaky1o okpacky npuodperaeT JJAKMyC B HelTpaJIbHOII cpene?

a) MaJIMHOBYIO
0) CHHIOIO

B) KpacHYIO

T) QHUOIETOBYIO

89. Xumnyeckoe NoHsITHE «MOJIbY» MOKA3bIBACT:
a) YHCIIO aTOMOB BEIIECTBA

0) 4nCII0 MOJIEKYJT BEIIECTBA

B) KOJIMYECTBO BEIECTBA

T') MOJIEKYJISIPHYIO Maccy BEIIeCTBa

90. KoBaJjieHTHas1 CBSA3b OCYIIECTBJISETCH 32 CUeT:
a) DNIEKTPOHHBIX 00IAKOB

0) BAJICHTHBIX 3JICKTPOHOB

B) JBYX OOIIUX 3JICKTPOHOB, WU 3JICKTPOHHOU TaphI
I') DJIEKTPOCTATUYECKUX CHJI IPUTHKEHUS

91. Cpeau nepevncjaeHHbIX BelIECTB THAPOKCUAAMHU ABJISIIOTCS
1) NaOH

2) CaCO3

3) HaS

4) NaHSOq4

92. dTOp — 3TO CAMBI:

a) aKTUBHBIA HEMETaII

0) POYHBIH JIEMEHT

B) CHJIBHBII OKUCIIUTEINb

T') 3JIEKTPOOTPHLIATEIbHBIN 3JIEMEHT

93. Kosin4iecTBO BelecTBa — 3T0:

a) MOpPLMsS BEIECTBA, N3MEPEHHAS B MOJISIX

0) YMCII0 CTPYKTYPHBIX YacTull, paBHoe 6 - 1023
B) Macca BeIeCTBa

T') HaBECKa BEIlECTBa

94. BctaBbTe NponyIneHHoe
Kucnora — 310 cioxHOE BEMIECTBO, B MOJIEKYJIE KOTOPOrO UMEETCS

95. HanuiumTe Ha3BaHUS KHCJIOT
1) HNO2
2) H2CO3
3) HCI
4) HF
5) H2S

M KUCJIOTHBII OCTaTOK.

96. U3 nepevyHsi XUMU4YECKHX TEPMUHOB BbI0epHUTe NOHSITHE, ONIPE/AC/IAIOIIee KIPOCTOE BeIIeCTBO»:

a) YUCTOE BEIIECTBO



6) BCHICCTBO, IIOCTPOCHHOC aTOMAMH OJHOI'O XUMHNYCCKOI'0O 3JICMCHTA
B) BCHICCTBO, TOCTPOCHHOC aTOMAMHU Pa3HbIX XUMHUYCCKUX 3JICMCHTOB
F) OTACIBHBIC ATOMbI OJJHOI'O XMMHWYCCKOI'O 3JICMCHTA

97. 3anana cienyomas cxeMa IpeBpalleHHil BeIecTs:
X Y

Cu ---> CuClI2 ---> Cu

Omnpenenure, KaKue N3 yKa3aHHBIX BEIIECTB SBIISIOTCS BemecTBaMu X 1 Y.
1) CI2

2) HCI (p-p)

3) Fe

4) Ag

5) NaOH (p-p)

98. JlaHbl BeliecTBa: caxa, rpagur, ajMas. YKaKuTe, M3 CKOJIbKHX XHUMHYECKHX 1EMEHTOB 00pa3oBaHbI 3TH
BellecTBAa:

a) l

0) 2

B) 3

r) 4

99. 13 npens1o:keHHOr 0 epevHsl BhIOEPUTE peaKIuy HelTpanu3anum.
1) HCI + NaOH = NaCl + H20

2) SO3 + H20 = H2S04

3) HCIO4 + KOH = KCl104 + H20

4) 2KMnO4 = K2MnO4 + MnO2 + O2

5) PH3 + 202 = H3PO4

100. 'mapoxcuabl ATIOMUHMS ¥ IUHKA 00/121a10T CBOMCTBAMU:
a) c1a000CHOBHBIMH

0) KHCIIOTHBIMH

B) aM(OTEpHBIMHU

KpuTepum v LLiKanbl OLEHKN:

MpoueHTHasa wkana 0-100 %; oTMeTKa B cucTeme
«HeyAoBMNeTBOPUTENLHO, YAOBNETBOPUTENBLHO, XOPOLLO, OTAIMYHO»
0-59,99% - HeyOBNETBOPUTESBHO;

60-74,99% - yooBneTBOPUTENBLHO;

75- 84,99% -xopoLuo;

85-100% - oTnunyHo.

2.2 KoHTponbHasa paboTa

1. Curyauus. [IpoMbliieHHOE NOJYy4EHHE HEKOTOPBIX MPOCTHIX BEUIECTB (METAJJIOB, BOJOPOJA
U JIp.) OCHOBAaHO Ha OKHUCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLHAX HUX OKCUIOB C YIJIEPOAOM, B
KOTOPBIX YIJIEPOJ ABIISIETCS PEAr€HTOM- BOCCTAHOBUTEIIEM.

3ananue: IIporekanne KakoW M3 JBYX peakLUil TEPMOAMHAMHUUYECKH BO3MOYKHO B CTaHAAPTHBIX
YCIIOBUSX:

BaO + C — CO2 + Ba

Zn0+C — CO2 +Zn

2. Curyanus. [IpoMbllIEHHOE NOJTyYEHUE HEKOTOPBIX MPOCTHIX BELIECTB (METAIJIOB, BOAOPOJA
U JIp.) OCHOBAHO Ha OKHUCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUMIX HUX OKCHIOB C YIJIEPOJIOM, B
KOTOPBIX YIUIEPOJ, SBJISIETCS M PEarecHTOM- BOCCTAHOBUTEIEM U PEAreHTOM-UCTOYHHUKOM TEILIOBOM
JHEPIUH.

3amanue: B kakoit U3 IByX peakiuii BIAEAeTCs O0JIbIIE TEIUIOTH B CTAHAAPTHBIX YCIOBUAX?

AI203 + C — CO2 + Al

ZnO0+ C — CO2 +Zn

3. Curyauus. I[IpoMbIIIEeHHOE OIYYEHHE HEKOTOPBIX MPOCTHIX BEIIECTB - METAIJIOB OCHOBAHO
Ha OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX pEaKUUAX. PeareHToM - HMCTOYHUKOM TEIUIOBOM DSHEPIUU
SIBJISIETCS YIJIEPOL.

3amanue: PaccumraiiTe Maccy yriepona, Kotopas HeoOXxoauMma Juis TModydeHus 1 T jkenesa:



Fe203 + Zn — ZnO + Fe, AH=+592,52 xJI:x

C+ 02— CO2, AH=-393,51 k/Ix

4. Curyanus. [IpoMbIIIeHHOE MOJy4eHUE THAPOKCUIA KAIbIUS NPOUCXOAUT B 2 craauu. Ha
MIEPBOM CTAUH POBOAIT 00HT Mena (kapOonara kanbius): CaCO3 —CaO + CO2 Bropas craaus —
raiieHue U3BeCTH (B3auMOIeCTBUE OKCH/IA KAJIBLIMS C BOJIOM).

3amanue: Kakyro maccy kapOoHaTa KaibIUsi HEOOXOAMMO B3ATh JUIS MOJIydeHHs 5 % pacTtBopa
TUAPOKCcHAa Kanblus Maccoit 500 kr.

5. Curyauusd. [ns ycTpaHeHMsI KUCJIOIO XapaKTepa CTOYHBIX PAacTBOPOB 4acTO NMPUMEHSETCA
M3BECTHSKOBAs MyKa.

3amanue: Ecnau cyrounsiii o0bem ounmiaemoit Bojsl paBeH 500 m3 , 3Hauenue pH mcxomHoro
pactBopa paBHO 2, To ¢ yuetoM 80 %-ro cojaepxaHus NEHUCTBYIOIIETO BEIIECTBA B MepecueTe Ha
KapOOHAT KaJlblIMs B U3BECTHSAKOBOM MYKE €€ Pacxo]l COCTaBUT KI' B CyTKH

6. Curyarus. [IpoMbIlICHHOE MOJTy4eHHE HEKOTOPBIX MPOCTHIX BELIECTB (METAIIOB, BOJOPOA
U JIp.) OCHOBAaHO Ha OKHUCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMIX HUX OKCHUIOB C YIJIEPOJIOM, B
KOTOPBIX YIJIEPOJ SIBIISIETCS M PEAareHTOM- BOCCTAHOBUTEIEM U PEAreHTOM-HUCTOYHMKOM TEIUIOBOM
sHepruu. Jlpyrue MeToasl UX MOJIy4eHHs U JalbHeHIee UCIOIb30BaHNEe 00pa3yIoIIXCs TPOIYKTOB
OTIPENIENAIOTCS UX PU3UIECKUMHU, XUMUYECKUMU CBOMCTBAMH U YCIOBHSIMH IPOBEICHUS PEAKIIUM.

3ananue: B mporecce nosydeHMs kene3a B IPOMBIIIJIEHHOCTH MCIIOJIB3YETCSl peakuus Yyl ¢
okcunoMm xenesa (II): C + FeO = Fe + CO. Temnora, HeoOXoaumast Ui OCYIIECTBICHUS Ipoliecca,
oOecrieunBaeTcss ropeHueM yriepoaa. Ecmu sHTamenum oOpasoBanus okcupa xkeneza (D),
YrapHOTO W YTJIEKHCIOTO Ta3oB paBHBL: -264, -11 u -394 k/[k/MOIB COOTBETCTBEHHO, TO IS
noJrydeHust 672 Kr xene3a norpedyercs kr yraepoaa. (Ilotepsimu yriepona Ha moOo4YHbIE
MIPOILIECCHI MPEHEOPeUb; OTBET MPUBECTH C TOYHOCTHIO N0 menoro 3HaueHust; Ar(Fe) = 56.)

7. Curyauus. IlpupoaHbsie BoAbl COAEPKAT Pa3IMYHOE KOJUYECTBO MOHOB KaJbLUs U MarHus.
CymmapHoe coaepxkanune uoHoB Ca’ u Mg® B BOje XapakTepu3yeT ee XecTKOCTh. JKecTkas BOja
o0pa3yeT HaKUIlb Ha HArpeBaTeIbHBIX JIEMEHAX, YMEHBIIAET UX TEIUIOOTAauy. B MpOMBIIIUIEHHOCTH 1
OBITY IPUMEHSIOT Pa3IMUHbIE COCOOBI YMATYEHUS BOJIBI.

Baganme: B 1 oM’ BOABI COEPKHTCS 25 MOIb/IM® Maraus u 15 Moiw/mv® Kanmbius. YeMy paBHa
KECTKOCTb ITON BOJBI?

8. Curyanus. IlpupoaHble BOJBI COAEP)KAT pPa3IUYHOE KOJIMYECTBO MOHOB KalbLMS U MarHusl.
CymmapHroe conepxanue oo Ca®” u Mg®' B Bojie XapakTepusyer ee xecTKoCTh. JKecTkas Boja
oOpa3yeT HakuIlb Ha HarpeBaTeNbHBIX OJJIEMEHAaX, YMEHbIIAeT UX TEIIoOTAayy. B
MPOMBIIIICHHOCTH M OBITY IPUMEHSIOT Pa3IMYHbIe CIIOCOOBI yMsATrdeHUs Bobl. 3ananue: CKOIbKO
rpaMMOB KapboHaTa HATpus Hano npubaButh K 200 AM® BOMEI, YTOOGHI YCTPAHHTH KECTKOCTS,
PaBHYIO 5 MMOJIb 3KB./IM"?

9. Curyauus. IlpuposnHbie BOAbI CONEPKAT PA3IMYHOE KOJIMYECTBO MOHOB KAJIBLIMS M MAarHusl.
Cymmaproe coaepxkanue uoHoB Ca”" u Mg®" B Boje XapakTepu3yeT ee *ecTKOCTb. JKecTkas Boja
o0Opa3yeT HaKUIb Ha HarpeBaTeNbHBIX 3JIEMEHAX, YMEHBIIAET UX TEIIOOTAaYy. B IpOMBIIIIEHHOCTH U
OBITY IPUMEHSIOT Pa3IMYHbIE COCOOBI YMATYEHUS BOIBI.

3afanue: BbIUnCIHTE %ECTKOCTb BOBL, 3Has, uto B 100 IM° ee comepxuTcs 35 T rugpokapOoHaTa
Maraus u 15 r cynbdara Kanbuus.

10. Curyauus. [IpupoaHsle BOAbI COAEpkKAT pa3IuyHOE KOJINYECTBO MOHOB KajbIUs U MarHus.
CymmMmapnoe coaepxanue noHoB Ca2+ u Mg2+ B BojJe XapaKTepusyeT €€ KeCTKocTh. JKecTkas Boja
o0Opa3yeT HaKUIlb Ha HArpeBaTeIbHBIX JIEMEHAX, YMEHBIIAET UX TEIUIOOTAauy. B MpOMBIIIUIEHHOCTH 1
OBITY IPUMEHSIOT Pa3IMYHbIE CHOCOOBI YMATYEHUS BOIBI.

3amanue: JXKecTKOCTh BOJABI, B KOTOPOHM pacTBOpEH TOJBKO THMAPOKApOOHAT Kanblius, paBHa 4
mMmonb 3kB./mM3 . Kakas macca pactBopa HCI ¢ moussipHO#i KoHIeHTpanuen skBuBanieHTa 0,1
MOJIB/IM3 TIOTpeOyeTcs Ui peakuy ¢ THAPOKApOOHATOM KaJbIHs, coepKamumcs B 75 cM3 aToi
BO/IBL.



2.3 lomawHee 3agaHue

Bopopoga n ero coegnHeHns.

Bopa u ee 6uonormnyeckoe 3HauyeHume.

CoepavHeHusa cepebpa u 3on0Ta.

XusHb n gearenbHocTb Mapun Kiopn-CknagoBCKom.

ANIOMUHUI 1 ero coeMHEHUS.

Menb 1 ero coeguHeHus.

KnzHb n pesatenbHoctsb .. MeHpoeneeBa.

Ponb XeHLWMH B XumMunn.

[Meprnogmyeckmin 3aKoH 1 CTPOEHUE aToMa.

10 XuzHnb v peatensHocTb M.B. JlomoHocoBa.

11. Ponb HeopraHM4YeCcKon XMMUKN Kak HaykKu B pa3BUTUKN CEJTbCKOro XO34MUCTBa.

12. Pa3Buntne HeopraHM4eckom Xxmmmm 3a pyoexom.

13.MNpumeHeHne yaobpeHuin ¢ yueTom NnoTpebHOCTN pacTEHUN.

14. XumMusa «ropsaymnx» aToMoB.

15. XMMUSA BbICOKMX CKOPOCTEN.

16. BbicokoTeMnepaTypHasa Xumusi.

17. Y nbTpaMnkpoxumums.

18. BHyTpnkoMnnekCcHble cCoeguHeHus.

19. Peoko3emernbHble anemMeHTbl. CUHTETUYECKUE S1EMEHTDI.

20. HoBoe y4eHune 0 Koppo3uu.

21.3neKTpOoHbI N XUMN4YecKas CBA3b.

22. Taxernble MeTansbl U UX pOSib HA pacTEHUS U XUBOTHbIE

23. OCHOBHble NpeAcTaBfeHNss KBAHTOBOWN MEXaHUKMW.

24 . Vctopusa nosBreHnsa kapaHpawa (yrrnepog).

25. MeTannononumMmepHsle matepuarnsbl.

26. KoopanHaumoHHas Teopusa Anbdpena BepHepa.

27.KoMnreKcHble CoeIMHEHNA B HAYKe U TEXHUKE.

28. 3Ha4yeHne ecTeCTBEHHOW paAnOaKTUBHOCTW B XU3HN PaCTEHUN U XUBOTHbIX.

29. buonornyeckas posnb MUKPOINEMEHTOB U UX MPUMEHEHNE B CESTbCKOM XO3ANCTBE U
MeguunHe.

30. NcTopua pa3sutus anekTponutnyeckon anccoumaumm Appenuyca (1887).

CRNOUTARWN =

2.4 NToroBbIN KOHTPOSb (JK3aMeH)
Bonpocebl k 3k3ameHy:

1. Moaenu cTtpoeHus atoma

2. llonoxeHue BOIOPOJAA U TaJIOTEHOB B IEPUOANUYECKON CHCTEME: IIPOCTHIE BELIECTBA U
OCHOBHBIE COEIMHEHHUS, CBOICTBA, METO/IbI MOIY4YEHUSI U IPUMEHEHHUE.

3. OTHOCHUTENIBHBIE aTOMHBIE U MOJIEKYJISIPHBIE MACChl, MOJIb, SKBUBAJICHTBI

4. CBoiicTBa HEMETAJJIOB LLIECTON TPYIIIIBI HA OCHOBE MX MOJIOKEHUS B IEPUOINIECKON CUCTEME.

5. OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUS MacChl U SHEPIHH, 3aKOH IIOCTOSHCTBA COCTABA,
3aKOH KpaTHBIX OTHOUIEHU, 3aKOH ABOraipo.

6. Cepa, aoTponHblie (OpMBbI, BAXKHEHIITHE COCTUHEHUSI.

7. DNEKTPOHHOE CTPOECHUE ATOMA; XapaKTEPUCTHUKA JIEMEHTA 10 €r0 CTPOEHUIO.

8. Kucnopon u ero coeiuHeHus: CTpOCHUE, CBOMCTBA.

9. Mertamisl B HEMETAIIIBL, CEMEHCTBA DIICMEHTOB,

10. XapakTepucTHKa CBOMICTB 3JIEMEHTOB IJIaBHBIX MOATPYII Ha OCHOBE IIOJIOKEHUS B
MEPUOINYECKON CUCTEM



11. A30T, ero COCIMHEHHS, UX CBOMCTBA

12. CrpoeHue BeliecTBa; BUAbl XUMUUECKOM CBSI3U; XapaKTEPUCTUKU XUMUYECKOU CBS3U

13. ®ocdop, ero amtoTpomHbIe MOTU(UKAIINN, CBOMCTBA OCHOBHBIX COSAMHEHUIN

14. DK30- 1 SHAOTEPMUUECKHUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUS

15. Yrnepon, kpeMHuit, 60p; OCHOBHBIE COCTUHEHHS

16. CkOpOCTh XUMUYECKUX PEAKLIUH, (PaKTOPbI, BIUSIONINE Ha CKOPOCTh; YHEPT U aKTHBALIHH.

17. MeTtanisl HOArPYIIIBI MEAN: BaKHEHNIINE CBOWCTBA, COEANHEHHUS

18. IIpu3Haku XUMHUYECKOTO PABHOBECHS; KOHCTAHTAa XUMUYECKOIO PAaBHOBECHS

19. MeTtanisl HOArpyIIbl IMHKA: Ba)KHENIINE CBOMCTBA, COEANHEHUS

20. PacTBOpBI, KOJHMYECTBEHHAs XapaKTEPUCTUKAa pAcTBOPOB; pa30aBICHHBIE pPAaCTBOPHI
HEDJICKTPOJIUTOB; 3aKOHBI Pa30aBIEHHBIX PACTBOPOB

21. Metainsl HOArPYIIIBI MapraHiia: BaKHEUIINE CBOWCTBA, COEIUHEHUS

22. DAEKTPOJIUTUYECKAS TUCCOIUAIUS

23. DneMeHThI CEMENCTBA XKele3a: XapaKTepUCTHKA, COEAMHEHUS

24. XuMUYeCKHE peakuy B pacTBOPAX IEKTPOJIUTOB

25. IlnatuHOBBIE METAILIBI, CBOMCTBA, IPUMEHEHUE

26. I'maponus

27. XpoM, COEJUHEHUSI XpOMa, CBOMCTBA COETMHEHUI

28. OkucneHue U BOCCTAaHOBJIEHHE

29. MonubaeH, Boib(pam, CBOWCTBA U COSAUHEHUS

30. MeToJ1 37eKTpOHHOTO OajlaHca U METOJT HOHHO-3JIEKTPOHHBIX MOJIypeaKIni

31. Yrnepon, kpemHui, 00p: OCHOBHBIE COCTUHEHUS M CBOMCTBA

32. TuraH, BaHAIMil: COSIUHCHHSI M CBOMCTBA

33. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE TOTEHITAAIEI

34. CpoiicTBa HEMETAJIJIOB LIECTON I'PYIIIBI HA OCHOBE MX IOJIOXKEHUS B NEPHOJUYECKON
CUCTEME

35. OJIC raarpBaHHYECKOTO dJIEMEHTA

36. CpolicTBa HEMETAJJIOB CEABMOM I'PYIIBI HA OCHOBE UX IOJIOXKEHUSI B IIEPUOINIECKON
CUCTEME

37. DneKTpoau3 paciyiaBOB U BOJHBIX paCTBOPOB AJIEKTPOJIUTOB

38. MeTtauibl IOArpyYIIIbI MapraHiia: BaXKHEHIINE CBOMCTBA, COEAUHEHUS

39. CrpoeHHE KOMIUIEKCHBIX COETUHEHUI

40. Teopus Bepnepa

2.5 Kenc-3apaHusa

1. Curyauusa. OObeKTaMH HMCCIEIOBAHUS HEKOTOPOW aHAIMTUYECKOH J1aOOpaTOpHH SIBIISIOTCS
BOJHBIE PACTBOPBI, KOTOpBIE COAEPXKAT COJIM METANIOB, HEOPraHUUYECKUE KHUCIOTHI U OCHOBAHUS M
Apyrue XUMHYECKHE COCOUHEHHUs. MCmonb3ys pa3luyHble XUMHUYECKHEe M (U3UKO-XUMHUYECKHE
METO/Ibl B J1a0OpaTOPUH, YCTAaHABIMBAETCS KAU€CTBEHHBIH U KOJMUYECTBEHHBIH COCTAaB aHATU3UPYEMBIX
00BEKTOB.

3amanue: Paccuumraiite pH pactBopa QocdopHoii kucmoTsl, ecnu B 250 M1 pacTBOpa
conepxkurcs 0,98 T pochopHOI KUCTOTHI.

2. Curyarnus. OO0bEKTaMU UCCIIENOBAHKUSA HEKOTOPOW aHATUTHYECKOW T1ab0paTOpPUH SBJISIOTCS
BOJHBIE PACTBOPBI, KOTOPBIE COAEPXKAT COJM METAIOB, HEOPraHMUYECKUE KHUCIOTHI U OCHOBAaHUS U
JIpyrue XUMHYECKHE COEOUHEHUs. VIcronp3ys pa3luyHble XUMHUYECKHEe M (U3UKO-XUMHUYECKHE
METO/Ibl B 1a00OpaTOpUH, YCTAHABIMBACTCS KAUECTBEHHBIH U KOJIMYECTBEHHBIN COCTaB aHAIM3UPYEMBIX
00OBEKTOB.

3ananue: Paccunraiite pH pacTtBopa cepHON KHUCIOTHI, B KOTOPOM MaccOBasi JOJIsI KHUCJIOTHI
cocrasisieT 1%.

3. Curyauus. OObeKTaMU MCCIIEN0BAHUsS HEKOTOPON AHAIMTHYECKON J1abOPaTOPUH SBISAIOTCSA
BOJIHBIE PAaCTBOpPBI, KOTOPBIE COAEPIKAT COJIM METAIUIOB, HEOPraHUYECKUE KHUCIOTHI U OCHOBAHUS U



Apyrue XUMHYECKHE COEOUHEHHUs. MCmonbp3ys pa3ludHble XUMHUYECKHEe M (U3UKO-XUMHUYECKHE
METO/Ibl B J1a0OpaTOPUH, YCTAaHABIMBAETCS KAU€CTBEHHBIH U KOJMUYECTBEHHBIM COCTAaB aHATU3UPYEMBIX
00BEKTOB.

Bananmne: Onpenenute pH pacTBOpa rHMApOKCHaa Oapus, eciid Il HpUrotoBiaeHus 10
pactBopa ObUIO B34TO 85,5 T THIPOKCHAA OapHsl.

4. Curyarnus. OObEKTaMU UCCIIEI0BAHUS HEKOTOPOW AHAIMTHYECKOW JabOpaTOpUH SIBJISIOTCS
BOJHBIE PACTBOPBI, KOTOpBIE COAEpXKAT COJIM METANIOB, HEOPraHWUYECKUE KHUCIOTHI U OCHOBAHUS U
Jpyrue XUMHYECKHE COCOUHEHHUs. MCmonb3ys pa3luyHble XUMUYECKHEe M (U3UKO-XUMHUYECKHE
METO/Ibl B J1a0OpaTOPUH, YCTAaHABIMBAETCS KAU€CTBEHHBIH U KOJMUECTBEHHBIM COCTAaB aHATU3UPYEMBIX
00OBEKTOB.

3ananue: Onpenenute pH pacTBopa rmapokcuia aMMOHUS, €ClIM A npurortosieHus 10 m3
pactBopa 66u10 B3aTO 100 1 25 % pacTBOpa rHIPOKCHIa aMMOHHUSI.

5. Curyauus. CTouHblE BOJBI HEKOTOPOT'O IMPOMBIIUIEHHOTO MPEANPUATUS COAEpPKAT COJH
TSKENBIX METAJIJIOB, HEOPraHWYECKUE KHCIOTHI, I[OBEPXHOCTHO-AaKTUBHBIE BEIIECTBA U JIpyrHe
3arpsI3HUTENN OKpY)Karoliel cpenpl. OHUM B BUJIE B3BECH IOCTYNAKOT Ha OYMCTHBIE COOpYyKeHus. B
mporecce MX OYHMCTKA IPOUCXOAAT TMPOLECChl HEWTpanu3aluH, OCAKICHUSA, (WIbTpalud U
M3BJICYEHUS BEIECTB, KOTOPbIE MOT'YT OBITh peajM30BaHbl WIIM HCIIOJIb30BaHbl MOBTOPHO. 3a/aHHE:
CrouHble BOJBI, COJEprKallve T'MAPOKCH Kaiblus, uMmeroT pH cpenbl, paBHyro 10. ExenHeBHbI
BBIOPOC CTOUHBIX BOJ cocTaBisieT 50 m°. Haiiyure Maccy THAPOKCUA KaIbLUA, KOTOPast COAEPHKUTCS
B ©KEIHEBHOM BhIOpOCE

6. Curyauus. CTo4yHble BOJIbI HEKOTOPOTO IMPOMBIIIIEHHOTO MPEANPUATHS COAEpXKAT COJIU
TSKENBIX METAJIJIOB, HEOPraHWYECKHE KHUCIOTHI, IOBEPXHOCTHO-aKTHBHBIE BEIIECTBA U JpPYrue
3arpsiI3HUTENN OKpYKarollel cpenpl. OHM B BUJIE B3BECH MOCTYNAIOT HA OYMCTHBIE COOpYXEHHA. B
mporecce MX OYHMCTKUA IPOUCXOAAT MPOLECChl HEUTpaTM3alMM, OCAXACHUS, (QHIBTpPAlUH U
M3BJICYEHUS BELIECTB, KOTOPbIE MOTYT OBITh pEaJM30BaHbl MIIM HMCIIOJB30BaHbI MMOBTOPHO. 3a/laHHeE:
CrouHble BOJIBI, COJIEpKAIIUe THAPOKCH Kanus, umeroT pH cpenbl, paBHyto 12. EsxxeHeBHBIN BEIOpOC
CTOUHBIX BoJ cocTasisier 100 v°. Haitaure Maccy COJISIHOM KHCIIOTBI, KOTOpasi HeoOxoxuma, yToos! pH
Cpelbl CTaJl HEUTPaJIbHBIM

7. Curyauusi. CTOUYHBIE BOJABI HEKOTOPOTO MPOMBIIUIEHHOTO MPEANPUATUS COAEpPKAT COJIH
TSKENNBIX METAJIJIOB, HEOPraHWYECKUE KHCIOTHI, IOBEPXHOCTHO-AKTHBHBIE BEIIECTBA M JApYyrue
3arpsiI3HUTENN OKpY)Karollel cpelpl. OHM B BUJE B3BECU IOCTYNAIOT HA OYUCTHBIE COOpYyXeHMs. B
mporecce MX OYHCTKA TPOUCXOAAT TMPOLECCHl HEUTpanu3aliy, OCaKIACHHSA, (WIbTpaluud H
M3BJICYEHUS BEIECTB, KOTOPbIE MOTYT OBITh PEANN30BaHbl WM HCIIOJB30BaHbI MOBTOPHO. 3a/laHHe:
CrouHble BOJbI, COAEpIKAIUe a30THYIO KUCIOTY, uMetoT pH cpenpl, paBHyto 3. ExxenneBHBIN BHIOpOC
cTouHBIX BOA cocraBmser 500 m’. Haiiure MacCcy Aa30THOW KHCIOTBI, KOTOpas COAECPKUTCA B
€XKeTHEBHOM BBIOpOCE.

8. Curyauusa. Cro4Hble BOJbl HEKOTOPOTO IMPOMBIIIJIEHHOTO MPEANPHUATHS COAEPKAT COJU
TSKENBIX METAJIJIOB, HEOPraHUYECKUE KHCIOTbHI, IOBEPXHOCTHO-AKTHBHBIE BEIIECTBA W JpPYrue
3arpsI3HUTENN OKpYKarollel cpenpl. OHM B BUJIE B3BECH IOCTYNAIOT HA OYMCTHBIE COOpYXeHHd. B
mporecce MX OYHCTKA TPOUCXOAAT MPOLECCHl HEUTpanu3alu, OCAXKACHUS, (WIbTpaluu H
M3BJICYEHUS BELIECTB, KOTOPbIE MOTYT OBITh pEalM30BaHbl MM HMCIIOJB30BaHbI MMOBTOPHO. 3a/laHHE:
CrouHbIe BO/IbI, COEPIKALIME COJIIHYIO KUCIIOTY, UMetoT pH cpensl, paBHyto 4. ExxeHeBHBIN BHIOpOC
CTOYHBIX BOJ cocTaBiseT 250 M. Haliure Maccy THAPOKCHIA KalbIHs, KOTOPAs HEOOXO0IMMA, YTOObI
pH cpenbl cTan HERTpaJIbHBIM.

9. Curyanus. TIpupoaHble BOIbI COAEPKAT PAIMIHOE KOJUUECTBO HOHOB KAJIBIUS U MArHUsL.
Cymmaproe coaepxkanue uoHoB Ca”" u Mg®" B Boje XapakTepusyeT ee ecTKOCTb. JKecTkas Boja
o0Opa3yeT HaKUIb Ha HarpeBaTelIbHBIX AEMEHTAaX, YMEHBIIAET UX TEIJI00TAauy. B mpoMbIIIeHHOCTH
U OBITY IPUMEHSIOT PA3JIMYHBIE CIIOCOOBI YMSATUCHHSI BOIBI.

Bananue: Haiimure Maccy ruapokapGoHATa Kamblus, KoTopas comepxutcs B 300 aM° 3Toit
BOJIBI C )KECTKOCTBIO 2,5 MMOJIb 3KB./IM



10. Curyauus. TIpoMBIIIIEHHOE MOJNYYEHUE HEKOTOPBIX MPOCTBIX BELIECTB (METAIIOB,
BOJOpPOJIa M Jp.) OCHOBAHO Ha OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIX HMX OKCHIOB C
YIIEpPOI0M, B KOTOPBIX YIIIEPOJ ABJISIETCS PEAr€HTOM- BOCCTAHOBUTEIIEM.

3ananue: [Iporekanne KakoW M3 BYX peakLUil TEPMOIUHAMHUYECKH BO3MOKHO B CTaHAAPTHBIX
YCIIOBUSIX:

BaO + C — CO2 + Ba

Zn0+ C — CO2 +Zn

3. MeTtoanyeckne wmaTepuanbl, onpegensAlwMe npoueaypbl OLEHUBaHUA
3HaHUN, YMEHUN, HaBbIKOB U (MNN) onbiTa AEATENbHOCTU, XapaKTepu3yrLwux 3Tanbl
c¢hopmMMpoBaHUA KOMNETEHLUN

Mpouenypbl OLEHMBAHUA B X04€ U3YYEeHUA AUCUUNIINHBI 3HAHWA, YMEHUIN N HABbIKOB,
XapaKTepu3yoLwmx atanbl GoOpMUPOBaHNS KOMMNETEHLWI, PEFNAaMEHTUPYIOTCA NOSTOXEHNSIMMN:

- M BIr'YUT 2.4.03 lNonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3a4eTax;

- BIrYNUT 4.1.02 MNonoxeHne 0 peUTUHIOBON OLIEHKE TEKYLLEeN yCcneBaeMoCTH!.

[na oueHKn 3HaHWMN, YMEHW, HaBbiKOB, OBy4alowmMxca no gucumnianHe «Xmmms»
npumMmeHsieTcs 6anbHO-pPENTMHIOBasa CUCTEMa OLLEHKU obyyatoLerocs.

3.1. PenTtnHroBasi cuctemMa OLIEHKM OCYLLECTBNAETCA B TeYeHMe BCero cemecTpa
npu NPoBeAEHNN ayaMTOPHbIX 3aHATUA N CAMOCTOSTENBbHON PaboThl.

3.2. bBanbHasa cucrtema CnyxuT A noslydeHnsa aKk3ameHa rno gUCuUunIivHe.

Mokazatenem ®OC saBnAetTca TeKywMin ONpoc B BWUAE KOHTPOSbHOM paboThl,
TeCTUpOBaHUA 1 pecpepaTta No NpeafioXeHHbIM nNpenogasaTeneM Temam (Bcero 3a ceMecTp
NpoBOANTCA ABa Onpoca C TeCTUpOBaHWEM), 3a KaxAbll NpaBWUSfibHbIA OTBET Ha TecT
obyvatowmmnca nonyvaet 1 6Gann, 3a nNpaBuWIbHOE peLIEeHWEe KOHTPONbHON paboTbl
obyuatowminca nony4daet 5 6anos (no cucteme 1 3apgava — «ya0BNETBOPUTENBHOY, 2 3a4a4n
- «XOpOLLO», 3 3a4a4n - KOTNUYHOY); 3a 3aWMLEHHbIN pedepaT oby4datowminca nonyyaet 5
6annos.

MakcumanbHoe yncno 6annoe 3a cemectp - 80.

MakcumanbHoe vncno 6annoB nNo pesynbtatam Tekyulen pabotel B cemecTpe - 50.

MakcnmanbHoe yncno 6annoB Ha 3k3ameHe - 30.

CtypneHTt, Habpaswwuin B cemectpe MeHee 30 6annoB moxetr 3apaboTtaTb
pononHuTenbHble 6Gannbl, OTpaboTaB COOTBETCTBYKWOLWME pas3fenbl OUCUUNAUHBL UK
BbINOMHMB 06A3aTenbHble 3aaHusA, Ans Toro YTobbl ObiTb AONYLLEHHBIM 00 3K3aMeHa.

O6yuyatowmiica, HabpasLwunn 3a Tekywyto paboty meHee 30 6annos, T.K. HE BbIMOMHWA
BClo paboty B cemectpe no OOBLEKTMBHbIM npuymHam (bonesHb, odumumanbHoe
ocBoboxaeHne 1 T.n.) JonyckaeTca A0 9K3aMeHa, OAHaKo eMy AOMOMHUTENbHO 3a[atoTcs
BOMpoOCbl Ha cobecenoBaHUM NO pa3fenam, BbIHOCMMbIM Ha 3K3aMEH.

B cnydvae HeyaoBNeTBOPUTESbHOMN choauu 9K3ameHa obyyvatoiemycs
npenocTaBnaeTca NpaBoO MOBTOPHOW CAauM B CPOK, YCTAHOBMIEHHbIM ONS NUKBUAAUMN
aKageMuyeckon 3afOofmXeHHOCTU MO uToram COOTBETCTBYLWeNn ceccuun. [lpy NoBTOpHON
cAaye 3K3aMeHa Konn4ecTBO HabpaHHbIX CTyAeHTOM 6annoB Ha NpeablayLleM 3K3aMeHe He
y4nTbiBaEeTCA.

OK3ameH npoBOAMUTCA NO Gunetam.

[na ponycka K 3k3amMeHy TpebyeTca Hanuumne BCex NPOMeEXYTOUYHbIX TOYEK KOHTPOSA
MakcumanbHoe KoONnnM4ecTBO 3adaHnn B bunete - 3.
MakcumanbHas cymma 6annos - 30.
Mpn YacTUYHO NpaBuNbLHOM OTBETE CyMMa 6anoB AenvTCA NONosiam.
[na gonycka K ak3amMeHy cymmapHas 6anbHO-pernTMHroBas oLeHka obyyatowerocs no

pe3ynbTatamMm paboTbl B CEMECTPE M Ha 3K3aMeHe, [oNXHa 6biTb He meHee 30 6annos.

OK3aMmeH oueHnBaeTCs No OTBETY Ha BOMPOCHI buneTta, KOTOPbIN BKIOYaET:



KonunuyecTtBo BONpocoB 6unete- 2

KonunuectBo Kenc-sagaHum -1

OtnnyHo (5 6annoB) 3acnyxuBaeT oOyvalOWMNCS, PpelMBLUNMN  Kenc-3ajaHue,
OTBETMBLUMN Ha 2 BOMpoca, KOTOpbi fan pa3BEépHYTbIn OTBET, HE OOMyCTMB B OTBETE
owmnboK, UCMONb30OBaBLLIMMA B OTBETE MaTepuasnbl, OCBELWEHHble B [OMOSHUTENbHOM
nutepartype. JonyckalTcs He3Ha4YnTeNbHbIE NOrPELLIHOCTU NpU OTBETE.

Xopowo (4 6anna) 3acnyxumBaeT 0O0y4aloWMIACH, pPeLMBLUNA  KeWc-3agaHue,
OTBETMBLUMAN Ha 2 BOMpoca, AOMNYyCTUBLUMW HEKOTOpble TMOrpewHoCcTM B OTBeTe Wunu
OTBETMBLLUUIA Ha 2 BONPOCa, He AONYCTMB B OTBETe OWNBOK, Aan pa3BEPHYTbIN OTBET.

YpoenetsoputenobHo (3 6anna) 3acnyxuBaeT obydyalolminca, OTBETUBLUMA Ha He
MeHee 2-X BOMpPOCOB, AOMYCTUBLLUUA HEKOTOpPble MOrpPeLHOCTU MPU UX BbIMNOSIHEHUM U B
oTBeTe.

HeynosnetBoputenoHo (2 6anna) 3acnyxuBaeT oby4valowmincd, OTBETUBLUNA He
6onee yem Ha 1 Bonpoc, gonyckawweMy CyleCTBeHHble OWWOKN Npu OTBETE Ha ppyrue
BOMPOCHI.
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