Padoyasi nporpamMma qucHUILIMHBI (MOAYJIs) «O01Iasi M HeOPraHu4YecKass XMMHsD,
BRJIIOYasi OHCHOYHBIC MaTEepHUaAJbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komnereHuuii Karteropusi komnereHumii Koapl u conepxxanne KoMneTeHI Uil
YHuBepcajibHbIE - -
OobmenpodeccroHanbHBIC Oo6menpodeccuonansusie | OITK-1. Crocobex aHAITN3UPOBATh u
HaBBIKH HHTEPIPETHPOBATE  PE3YNBTAaTBl  XUMHYECKUX

9KCIIEPUMEHTOB, HAOJIIOJICHUI W M3MEpEHHUH

OIIK-2. CmocobOeH MPOBOAUTH C COOJIOICHHEM
HOPM  TEXHHUKH  0€30IaCHOCTH  XHUMUYECKUH
OKCIICPUMEHT, BKJIIOYasd CUHTE3, aHAJIN3, U3YUYCHUC
CTPYKTYPBl M CBOICTB BEIIECTB M MAaTEpPHAJIOB,
HCCIIEJOBAaHHE TPOIIECCOB C UX YIACTHEM

[TpodeccuonanbHbie - -
1.2. KomnereHUMu ¥ WHAUKATOPbI MX JOCTHXKeHHMSA, (opMHpPYeMBbIX JUCHHUILUIMHOM

(MoayJiem) B mpouecce 0OCBOeHUs1 00pa30BaTeIbHOI MPOrpamMMbl

Kon Kon unaukaropa
Conep:kaHue HHIUKATOPAa KOMIETEHIIUU
KOMIIETEHIIMH | KOMIIETeHIHH
OIIK-1 OIIK-1.1 CucremMatu3upyeT HW  aHAIM3HPYeT  pe3ymbTaThl  XUMHYECKUX

9KCTIEPUMEHTOB, HAOIIOIEHNUH, N3MEPEHNH, a TaKKe Pe3yJbTaThl PacieToB
CBOMCTB BEIIECTB M MAaTEPHAJIOB C HCIOIb30BAaHNEM TEOPETHIECKUX OCHOB
TPaJUIMOHHBIX U HOBBIX pa3/ieJIOB XUMUHI

OIIK-1.2 IIpennaraer MHTEpHpETAlMIO PE3yNbTATOB IPOBEACHHBIX XUMHUYECKUX
9KCIEPUMEHTOB W PACUYETHO-TEOPETHYECKHUX pPabOT C HCIOJIB30BaHUEM
TEOPETHYECKUX OCHOB TPAAMIIMOHHBIX M HOBBIX Pa3JelIOB XUMHHU

OIIK-1.3 Jemaet 3akmodeHns U (GOpMYyITHUpPYET BBIBOABI IO pe3yibTaTaM aHaIN3a
JIUTEPaTyPHBIX JaHHBIX, COOCTBCHHBIX 3KCHEPHMEHTAIBHBIX W PACUETHO-
TEOPETHYECKUX PA0OT XMMHUECKOH HANpaBIeHHOCTH

OIIK-2 OIIK-2.1 PabGoraer ¢ XMMHUYECKHMMHU BEUIECTBAMHU C COOJIIOJECHHEM HOPM TEXHHMKH
0e3omnacHOCTH
OIIK-2.2 [IpoBoauT cHHTE3 BElIECTB M MaTepUaloB pa3HOW NPUPOABl C
HCTIOJTH30BaHINEM NMEIOIINXCS METOINK
OIIK-2.3 [IpoBOomUT CTaHDApTHBIE OIEPANMU [UIA OIpPEHCNICHHS] XUMHYECKOTO M

(1)330BOF0 coCTaBa BCIIECTB W MATCpUaJIOB Ha H©UX OCHOBEC C
HCIIOJIb30BAHUCM CepPIﬁHOFO HAay4HOro O60py,HOBaHI/I$I

1.3. Pe3yabTaTrhl 00y4eHust N0 JUCHUILIHHE (MOIYJII0)
Henp wu3yyeHuss JUCHUIUIMHBI (MOAYJsl) — TpUOOpeTEeHHE 3HAHMW U KOMIIETEHLUH,
(dbopMHpOBaHHE COBPEMEHHBIX IPEICTABICHUH B OOJACTH TEOPETUYECKHMX OCHOB XHMHUHU U
XUMUH DJIEMEHTOB.
B pesynbrare u3ydeHus AUCUUILUIMHBI (MOAYJIS) 00yYaroIuiics JOHKEH
3HATh:
® DJICKTPOHHOE CTPOEHHUE ATOMOB U MOJIEKYI;
® OCHOBBI TECOPUU XUMUYECKOH CBA3U B COCAMHEHUAX Pa3HbIX TUIIOB, CTPOCHUE BEILECTBA B
KOHJICHCHPOBAaHHOM COCTOSIHUY;
® OCHOBHBIE 3aKOHOMEPHOCTH IPOTCKAaHUS XMMHYECKHX IPOLECCOB U XAPAKTEPUCTHKHU
PaBHOBECHOI'O COCTOSIHUS;
® METOJIbl ONMCAHNS XUMHUYECKUX PABHOBECHUI B pACTBOPaX 3JIEKTPOJINUTOB,
® CTPOEHHUE U CBOMCTBA KOOPAMHALMOHHBIX COCANHECHUN;
® [I0Jy4ECHHE, XUMUYECKHUE CBOMCTBA MPOCTBIX U CJIIOXKHBIX HEOPraHUYECKUX BEILECTB;
yMeThb:
® BBIIOJHATH OCHOBHBIE XMMHMYECKHE OIEPAllMH, ONPEIHENATh TEPMOJMHAMUYECKUE
XapaKTEPUCTUKN XUMMUYECKUX PEAKLUN U PABHOBECHBIE KOHIICHTPALIMY BEILIECTB;




HUCIIOJB30BaTh OCHOBHBIC XHUMHUYCCKUC 3aKOHBI,

AAHHBIC JJIA pCUHICHUA HpO(l)GCCI/IOHaHBHBIX 3aaa4,
IMPOTrHO3UPOBATH BJIMAHUC PA3JINYHBIX (baKTOpOB Ha PaBHOBECHUEC B XHMHUUYCCKHUX

pCaKuAX;

BJAJ1€Th:
TCOPCTUYCCKNMHU MCTOAAMH OIIMCAHUA CTPOCHUA U CBOICTB INPOCTBIX M CJIOKHBIX

BCIICCTB HA OCHOBE 3JICKTPOHHOI'O CTPOCHUA UX aTOMOB U IOJIOKCHUSA B HepPIOIIPI‘ICCKOfI

CHUCTEMC XUMHUYCCKUX DJICMCHTOB,

OCHOBHBIMH HaBbIKaMU paGOTLI B XHUMHYECKOI J'Ia60paTOpI/II/I;

OKCHICPUMCHTAJIbHBIMU ~ MCTOAAaMHU  ONPCACIICHUSA HCKOTOPBIX (1)I/IBI/IKO -XUMHYCCKHUX

CBOJCTB HCOPIraHUYCCKUX COC,Z[I/IHCHI/Iﬁ.

2. O0beM, CTPYKTYpA U co/iepKaHue TUCHUUILITUHBI (MO1YJIs1)
2.1. O0beM QM CHUTIIMHBI (MOYJIs1)

2.2. Tembl

Buowt yueonoi pavomut Dopmut 00yuenusn
Ounas

OO01IAasi TPYI0EMKOCTD: 3aUCTHBIC CAMHUIIBI/TaChI 13/468
KonTakTHas padora: 344

3aHATHS JIEKIIHOHHOTO THIIA 128

3aHATHS CEeMHHAPCKOTO THIIA 196
Kouncyabrauumn 24
IIpomesxkyToUHAasI aTTeCTALUS 9K3aMeH
CamocrosiTesnHasi padora (CP) 124

B TOM HYHCJIE Ha BHIOJIHEHHE KYPCOBOH pabOTHI 32

(pa3mesbl) AUCUMILIHHBI

Ounasn popma odyuenus

TCPMOIUHAMHNYCCKUEC CIIPABOYHBIC

(MoayJisi) ¢ YyKa3aHMeM OTBeJIE€HHOr0 Ha HHMX
KOJIH4eCTBAa 4acoB 1o (popmam 00pa3oBaTe1bHOM 1esAITEIbHOCTH

Buabl yueOHoii padoTsl (B yacax)
Ne | HaumeHOBaHHe TeM KonrakTnas pagora
3ansarus
n/n | (pazaeyoB) 3aHATHSA CEMHUHAPCKOr0 THIA Cp
JIEKIIHOHHOTO THIIA
J Hnble 113 C JIP Hnble
1. Ctpoenue aToma 8 0 8 0 4 0 12
2. ITepuomnueckuit 12 0 12 0 6 0 8
3aK0H "
TepUOIUIEcKast
crucreMa
3. OKUCIUTENBHO- 12 0 12 0 6 0 8
BOCCTaHOBUTEIHHBIE
MIPOIIECCHI
4. XuMudeckas CBS3b H 12 0 12 0 6 0 8
CTPOSHHUE MOJICKYJT
5. Tlonsitue 0 12 0 12 0 6 0 8
XHMUYECKOMN
TEPMOJAUHAMUKE,
TEPMOJINHAMHYCCKHE
(YHKIIMU COCTOSTHHSI
6. Tloustre 0 12 0 12 0 6 0 8
XHMUYECKOMN
KHHETHKE.
XumMnueckoe
paBHOBecHe
7. PactBOpBLI. 12 0 12 0 6 0 8
PaBHOBecus B
pacTBopax
8. XUMHS S-2JIEMCHTOB 12 0 12 0 6 0 8
9. XuMusi p-37€MEHTOB 12 0 12 0 6 0 8




10. | Xwumus d-3neMeHTOB 12 0 12 0 6 0 8

11. | Xumus f-snemeHTOB 12 0 12 0 6 0 8

Ilpumeuanusn:
JI — nexuuu, 13 — mpaktudeckue 3ansatus, C — cemuHapsl, JIP — mabopatopusie padbotel, CP — caMmocTosiTenbHas
pabora.

2.3. Conep:xaHue TUCHMIUIMHBI (MOAYJsl), CTPYKTYPHUPOBaHHOe MO TeMaMm (pa3jejaM) H
BUJIaM padoT
Coaep:xaHue JJEKIIMOHHOT0 Kypca

Ne

w/n HaumenoBanue Tem (pa3aenon) Conep:xaHue JeKIMOHHOIO Kypca

1. | Crpoenue atoma BomHOBBIE CcBOWcTBA MaTepHANBHBIX OOBEKTOB. YpaBHEHHE €
Bpotins.  CooTHomenme — HeompeneneHHocTed — [eiizenOepra.
[TonsTne o KBaHTOBOW MexaHWKe W ypaBHeHuH lllpenunrepa.
BonHoBast ¢yHKIns. DNEKTPOHHAS IUIOTHOCTh. XapaKTEpHCTHKA
COCTOSIHHSI 3JICKTPOHOB KBAHTOBBIMH 4YHCiIaMK. KBaHTOBBIE Unciia 1
(OPMBI BIIEKTPOHHBIX 001aK0B. DOPMBI AIEKTPOHHBIX 00JIAKOB IS
S-, p- U d-COCTOSIHMIT DNIEKTPOHOB B aroMax. MHOT03JIEKTPOHHbBIE
arombl. [lpunuun Ilaynu. MakcumalibHOE 4YHCIIO 3JIEKTPOHOB B
ANEKTPOHHBIX  cHOsAX W obonoukax. IlpaBmno  XyH#a.
ITocenoBaTeNnbHOCTE JHEPTETUYECKUX YPOBHEH 3JEKTPOHOB B
MHOTO2JIEKTPOHHBIX aTOMaX.

2. | lepuonnyeckuit 3aKOH u | CoBpeMeHHas (dhopmyHpOBKa MIEPUOJUYECKOTO 3aKOHa.
MeprouIecKas cucreMa [lepuoguueckast cucreMa U €€ CBS3b CO CTPOCHHUEM aTOMOB.
3amoyHeHUE JJICKTPOHHBIX CIIOEB W 00OJOYEeK aTOMOB B
nepuoanueckoit  cucreme  anementoB .M.  MeHnneneesa.
OCOOCHHOCTH DJIEKTPOHHOTO CTPOCHHUS aTOMOB B TIpyIIax, B
ceMeicTBaX JTAaHTAaHOWIOB M aKTHHOWIOB: S-, p-, d- U f-3eMeHTHI.
ATOMHBIE ¥ WOHHBIE pAANYCHl, YCIOBHOCTh JTHX TIOHSTHH.
U3menenne paavycoB aroMoB IO MepUoJaM M Tpymnam
MEePUOJUYECKON CHUCTEMBI 3JIeMEHTOB. VOHHBIE paguychl U HX
3aBUCUMOCTh OT OJJIEKTPOHHOTO CTPOECHHS aTOMOB U CTEMEHU
OKHUCJICHHS. DHEprusi MOHM3AIMK M CPOJACTBO K AJIEKTPOHY Kak
XapaKTePUCTUKH SHEPTETHIECKOTO COCTOSIHUS aTroma.
3aKOHOMepHOCTI/I B U3MCHCHUHN 3HepFI/II/I UOHHU3AIIUN Ha anMepe
AIIEMEHTOB BTOPOTO TEpHOAa. 3HAUCHHE MEePHOAMYECKOTO 3aKOHA
1S ectecTBO3HaHMs. IlpenckazaHue CBOMCTB BEILECTB Ha OCHOBE
MEPUOINYECKOTO 3aKOHa, NpecTaBiIcHUE 0 MEeTOoIax
cpaBHuTenpHOro pacuera M.X. Kapanerssinua.

3. | OxucnureasHo- CreneHb OKHCJIEHHS aToMa B COSAUHEHHHU. BakHeliue
BOCCTaHOBUTEIILHBIC TIPOIIECCHI OKHUCITUTEIH U BOCCTAaHOBUTEIU. OCHOBHBIC CXEMbI MPEBPAICHHS
BEIIECTB B  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMX.
BiusiHre TeMmeparypsl, KOHIIEHTPALMK PEareHTOB, UX MPUPOJIBL,
Cpefibl U IPYyTruX yCIOBUIA HA [IIyOMHY M HApaBJICHUE POTEKAHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

4. | Xumuueckass cBsi3b M cTpoeHHe | KoBajieHTHast CBsI3b, OCHOBHBIE IIOJIOXKEHHMS METO/AA BaJICHTHBIX
MOJIEKYJT cBsi3ell. DNEeKTPOOTPULIATENILHOCTh aTOMOB. MOHHAas ¥ KOBaJleHTHas
CBS3M, CBOMCTBAa KOBAJIGHTHOW CBSI3M: HAIpPABIECHHOCTb U
Hacelaemocts.  IlonsipHasgs  koBaneHTHass  CBsA3b.  JlOHOpHO-
aKIENTOPHBIA MEXaHW3M O00pa30BaHUs CBS3H. XapaKTEPHCTHKU
KOBAJICHTHOM CBSI3M: [JIMHA, SHEpPrus (3HTaiblus), BaJCHTHBIC
yribl. COOTHOIICHNE JIMH U DHEPTHH (IHTAJIBINI) OJUHAPHBIX H
KpaTHBIX CBs3eil. D((exTHBHBIC 3apsAAbl aTOMOB B MOJIEKYJIE.
JINTMONBHBIH MOMEHT CBSI3M M JUIOJBHBII MOMEHT MOJEKYJIHI.
JlumnonbHble MOMEHTBI M CTPOEHUE MOJIEKyl. PaccMoTpeHue cxem
MepeKpBIBaHUS aTOMHBIX opOuTaneil mpu obpa3oBaHUHM CBsA3EH B
MoJjiekysiax. ['mOpuau3anusi BOJHOBBIX (YHKLHUH, NpUMeEpHI Sp-,
sp’-, sp’-rubpunuszanuii. [uOpumu3amus ¢ ygactieM d-opOuTaseii.
3amonHeHHe THOPUIHBIX OpOWTANell HEMOAEICHHBIMH TapaMu
a5eKTpoHOB. O0Opa3oBaHME KpaTHBIX CBs3€H; G- W T-CBSI3H, MX




ocobeHHOCTH.  Jlenmokann3oBaHHbIE T-CBA3M M IIPOILEAypa
HAJIO)KCHHUA BaAJICHTHBIX CXCM. MCTO)I I'unnecrin. OcHOBHEBIE
MOJIOXKEHUS ~ METOJAa  MOJIKYJBIpHBIX — opOumranmeir  (MO).
CBA3BIBAIOIINE, HECBA3BIBAIOIINE W Pa3phIXJIAIOIINE OpOWTANH.
IocnenoBarensHOCTh 3anonHeHuss MO B IBYXaTOMHBIX 4acTHLAX,
COCTOSIIIMX M3 aroMOB BTOoporo mepuona. OObsicHeHHE
BO3MOXHOCTH CYHICCTBOBAHUA JBYXAaTOMHBIX 4aCTHUIl ITPU IMTOMOIIHN
Mmerona MO. OObsicHEeHHE MarHUTHBIX CBOMCTB MOJIEKYJI M HOHOB C
no3uiuit Metoga MO. TloHsATHE O MHOTOIIEHTPOBOW CBSI3W Ha
IpUMEpPE PACCMOTPEHUSI XMMMUYECKON CBsi3u B Moulekyie B,He.
O6mme CBEIICHUS 0 KOMIUIEKCHBIX COCTMHEHUSIX.
KommnekcooOpa3zoBarenb, JUTraHAbl, KOOPAWHAIMOHHBIC YHCIIA,
JICHTAaHTHOCTH  JIMT@H/OB, BHYTPEHHs1 M BHEIIHSS cdepsl
KOMIUIEKCHOTO coeuHeHHs1. Kitaccngukanust KOMIIIEKCOB 110 BUIY
KOOPAUHUPYEMBIX JIMTaH0B. HOMCHKJ'IaTypa KOMIIJICKCHBIX
coenuHenuit. [lpencraBneHne 00 W30MEpUM  KOMIUIEKCHBIX
coenuHeHuH. Peakuuyn oOpa3oBaHus W pa3pyIIeHUs KOMIUIEKCHBIX
COEIMHEHU. KBaHTOBO-XUMHUECKHE TPAaKTOBKH IPUPOABI
XMUMHYECKOH CBSI3M B KOMIUIEKCHBIX ~COCAMHEHHAX. MeTox
BJICHTHBIX CBsi3eil. [loHATHE O TeopHM KPUCTAIIMYECKOTO MOJIS.
OObsicHEeHHE MAarHUTHBIX CBOWCTB W HAJIMYMS WIH OTCYTCTBHS
OKpacKM KOMIIIEKCHBIX COEAMHEHHH. MexMmonekynsapHas H
BHYTPUMOJIEKYJIIpDHAas BOJOPOAHAs CBs3b. OHEPrus M JIMHA
BOJIOPOJHON CBsI3U. BnusgHue Hamuuusg BOJOPOAHON CBSA3M Ha
CBOMCTBAa XMMHYECKHX COCIMHEHHH W HX cMeced (Temreparypsl
TJIaBJICHUA U KUIICHHUA, CTCTICHb AMCCOLUAIIMNU B BOJJHOM pacTBOpPE
u 71p.). loHHAs CBSA3b KakK MpeeNbHBIN CITydail KOBAJICHTHOH CBS3H.
HenampaBneHHOCTP M HEHACHIIAEMOCTb  HOHHOM  CBS3H.
Ionspuzanus HOHOB. 3aBUCHUMOCTb MOJSPU3YIOILIETO JAEHCTBUSA
HOHA U €ro MOJIIPU3YEMOCTH OT TUINA JIEKTPOHHOM CTPYKTYpHL,
3apsila U pajguyca HOHOB. BimsiHMe mojsipu3alliil Ha CBOICTBa
coeMHeHW W uMX cMmeceil. OOmme mpeAcTaBiIeHUS O
MEKMOJIEKYIISIPHOM B3aUMO/ICHCTBUM: OPHEHTALIOHHOE,
WHAYKIIMOHHOE, TUCTIEPCHOHHOE B3aHMMOICHCTBHSI.

IlonsTue 0 XAMHAYCCKOM
TEPMOJINHAMUKE,
TEPMOJIMHAMHUYECKHE GbyHKIMH
COCTOSIHUS

BHyTpeHHSIT SHEprust W OHTAIBNHSA, WX (PUINYECKHH CMBICI.
[TonsTHE ©0 TEPMOAMHAMHYECKOH CHCTEME, W3OJIMPOBAHHBIC
CUCTEMBI. DK30- M 3HIOTEPMUYECKUE pPEAKUUU. TepMOXUMHUSA U
TepMOXUMHUUYeCKue  ypaBHeHus. [loHdatme o0  CTaHZapTHOM
COCTOSIHUM ~ WHJMBHUIYQJIbHBIX JKUAKHX M  KPUCTAUIMYECKUX
BEIIECTB, Tra30B M pacTtBopoB. CTaHIapTHBIE SHTAIBIHNU
o0pa3oBaHUs, PaCTBOPEHHS M CTOpaHUS BemlecTB. 3akoH ['ecca m
ciencTBHA U3 Hero. Vcnonp3oBanne 3akoHa I'ecca Ui BBIYHCIICHHS
SHTAJBIAN PeaKIUi W SHTANBIUHN CBS3H B Mojekyie. [lonsaTue 00
SHTPONHUH, aAOCOIIOTHAsE OJHTPONMS W CTPOCHHWE BELIECTBA.
V3MeHeHHe S3HTPONMHU B Pa3IHUHBIX IIPOIECcCaX.

IToHsaTe 0 XMMHUYECKOH KHHETHKE.
XHUMHYECKOE PaBHOBECHE

JIeficTByIOIIUX ~ Macc. Koncranta  ckopocTu  peaxuuu.
MonexkysIpHOCTE M TOPSAOK pPEaKUUH. 3aBHUCUMOCTH CKOPOCTH
peakuu OT TeMIepaTypbl; SHTAIbIUSA akTHBauuu. lloHATHE O
TOMOTEHHOM " TETEPOTCHHOM KaTaJmse. ITpumepst
KaTaJINTUYECKHUX IIPOIECCOB B MPOMBIIUICHHOCTH U J1a00paTOPHOH
npakTuke. McTuHHOE M KaxKymieecs paBHOBECHS, WX MPU3HAKH.
Koncranta xmmmdeckoro pasHoBecus (Ko m K, mns razoBbix
paBHOBecHit). Oueprus [mb0Oca, ee CBI3b ¢ OSHTpomued U
sHTaNbNHed. du3ndeckuil cMbici sHepruu ['n60ca. DHTpONUITHEINA
W SHTAJBIUIHBIN (akTopsl mporecca. CBsizb AG’; ¢ KOHCTaHTOI
paBHOBecus. PaBHOBecHe B TOMOTEHHBIX M TI'€TEPOr€HHBIX
cucremax. Kputepuii caMonpon3BoIbHOTO MPOTEKaHUS MPOIIECCOB
B N300apHO-M30TEPMHUYECKUX YCJIOBHAX. CMEIEHNE XUMHUIECKOTO
paBHoBecusi, mnpuHuun Jle-lllatenee — bpayna. Brwusaxue
TEMIIEPaTyphl, AABICHHS, 100aBKH WHEPTHOTO Ta3a M W3MEHEHHS
KOHIICHTPAIlUHN PEareHTOB Ha XUMUYECKOE PAaBHOBECHE.

PactBopsl. PaBHoOBecus B

Iporecchbl, COMPOBOMXAAIONINE 00pa30BaHUE >KUIKUX HCTUHHBIX
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pacTBopax

pacTBOpPOB  HEDJEKTPOIUTOB W dyeKTponuToB.  KpaTkas
XapaKTCprUCTUKa MEKYACTUIHBIX B3aHMO}IeﬁCTBHﬁ B pacTBOpax.
WneanpHble W peanbHBIE PacTBOPBI. AKTHBHOCTB; KO3(QQHUIMEHT
aKTUBHOCTH KaK Mepa OTKIIOHGHHS CBOWCTB KOMITOHEHTa
peajbHOrO pacTBOpa OT €ro CBOWCTB B HACAIFHOM PacTBOpE.
Crioco0b! BBIpaKCHHSI KOHIIEHTpALMH pPacTBOPOB. DKBUBAJICHT U
3aKOH 5KBHUBAJICHTOB. ACCOL[I/II/IpOBaHHI)Ie 1 HEACCOUMMPOBAHHBIC
anekTpoiuThl. Ctenenp nucconuanuy. KoHcraHTa aucconpanyy.
3aBHCHMOCTh CTENEHH JJIEKTPOIUTHYECKOW JUCCOIMAINN  OT
KOHIIGHTPAI[UK JJICKTpoJuTa (3aKoH pasdasieHus OcCTBajIbIa).
CoctostHEe OECKOHEUHOTO pa30aBIICHUS pacTBOpa JIIEKTPONUTA,
CBOICTBa TaKoro pacTBopa. [xana CTaHAAPTHBIX
TEpPMOJMHAMUYECKUX (YHKIUH 00pa3oBaHHS HOHOB B BOJHBIX
pactBopax. CrymeH4aras IucconManusl 3JIEKTPOJMTOB. Bimsnue
OHOMMEHHBIX HMOHOB Ha pPaBHOBECHE JAMCCOLMAIMU claboro
NIEKTPONNTa B pacTBope. PaBHOBecue B cucTeMe, COCTOALIEH U3
HACBHIIIEHHOTO PAaCcTBOpPa MaJOpacTBOPHMOIO 3JIEKTPOJIUTA U €ro
KPHCTAJUIOB, MPOU3BEICHNE PACTBOPHMOCTH, YCJIOBUSI OCaXKICHHMS
W PacCTBOPECHHS MaJIOPAaCTBOPUMOIO DIEKTPONUTAa. PaBHOBecue
JIUCCOITMAIIN B PAaCTBOPaX KOMIUIEKCHBIX COCIMHEHNH, KOHCTaHTa
HECTOWKOCTH M KOHCTaHTa yCTOMYMBOCTH KOMIUIEKCHOTO HOHA.
Peakumm o00pa3oBaHWS WM peakIMW paspyLICHUS KOMIUIEKCHBIX
COETMHEHUH. PaBHOBecue aucconmanMu  BOJBI, HOHHOE
NPOM3BEZICHUE BOJBI M €ro 3aBUCHMOCThH OT Temmeparypsl. [llkana
BenuunH pH m pOH. Crnocobs1 pacdera BenuunH pH pacTBOpOB.
bydepubie pactBopbl. [lossipusyroiee aeiicTBHe MOHOB COJM Ha
MOJICKYNTBI BONBL. [ MAponm3 coieil, THAPONN3 MO KaTHOHY U
aamnony. CTymeH9aTsIid THAPOIH3. B3anMHOe ycuileHIe THAPOII3a,
NOJNHBIH  (HeoOparumblil) ruaponn3. KoHCTaHTa W cTeneHb
THIpOJN3a, CBSI3b MEXKAYy JTUMH M KOHIIEHTpalueW pacTBopa.
CriocoObl  ycuiieHHs | TIOJaBieHHs runpponusa. [lonarue o
COJIbBOJIU3E.

XHAMHUS S-3JIEMEHTOB

[lenounsie MeTamtel. OOMmIast XapaKTEpPUCTHKA CBOMCTB AJIEMEHTOB,
HaXOXXJICHWE B TIPUPOJEC, MOIY4YCHHE W XUMHYECKHE CBOHCTBA
MetaioB.  CoeluHEHUS  IICIOYHBIX  METAIOB,  OKCHJBL,
MIEPOKCHUIBI, O30HUIBI; MONYUCHHE, MX CBOWCTBA W XHMHYECKas
CBS3b B 3TUX COCJAMHEHUSAX. [ MIPOKCHUABI MICTOYHBIX METAJIOB,
nojiyueHue B mpoMbliieHHocTd NaOH, xumudeckue cBoicTBa
ruapokcuaoB. OOIIas xapaKTepUCTHKA COJICH, MTOyYEeHUE COABI 10
Metoay CombBe. OcobenHoctn xumuu  Jutus.  OOnacTu
NpPUMEHEHHsI  MIETOYHBIX  METaJUIOB M HMX  COCIOMHEHHA.
[IlemoyHo3eMeNbHBIE METAUIBI, Oepwiutuii, Marauid. OOmas
XapaKTEepUCTHKA CBOWCTB METaIOB, HAaXOXICHHE B IIPUPOIE,
MONMyYCHHE METAUIOB M WX XHMHYecKne cBoicTBa. OOrmas
XapaKTePUCTUKA COJCH OSTHX 3JIEMCHTOB, UX PACTBOPUMOCTH H
THIPONHA3YeMOCTh. OKCHABI M THUAPOKCHIBI JITHX 3JICMCHTOB:
HOHy‘IeHI/Ie U XUMHWYCCKUC CBOﬁCTBa. )KCCTKOCTI) BOJIbI U MECTOAbI
ee ycrpaneHus. OcobeHHocTH xumuu Oepwims. Obmactu
MIPUMEHEHHS METAJIOB M UX COSAMHEHHUH.

XuMus p-3JEMEHTOB

OOmasi XapakTepUCTHKA P - JIEMEHTOB, CPABHEHHE XUMHUYECKUX
CBOMCTB M peaknnMoHHOH crocobnoctH. bop. CoexnnHenust 6opa B
IpUpoJIe, MoaydeHne O0opa M ero XMMHYECKHe CBOWCTBA. bopuis
METaJIOB, OOPOBOMOPOABI, OOPOTHAPHIBI METAIIIOB: IMOJyYEHHE,
XMMHUYECKas CBs3b B OOpPOBONOPOAAX, XHMHYECKHE CBOWCTBA
coenunenuii. Hurpua 6opa u Matepuainsl Ha ero ocHoBe. BopHbIi
AHI'UApUI U 60pHI)Ie KUCJIOTHI, TOJTYYEHHUE U KHUCJIOTHO-OCHOBHBIC
cpoiictBa. llomydeHme TajloreHMAOB OoOpa ¥ WX THIPOIH3.
[Ipumenenne Gopa u ero coeawmHeHUi. AmomuHHA. [TpupomHbie
UCTOYHUKA U TodydeHue Metamna. OKcuJ, THAPOKCHUT,
ATIOMUHATBL: IOly4YeHHE M XHMHUYecKue cBoiictBa. I'maponus
coJieil anroMMHUS, KBaclbl. [ MAPUA aIFOMUHUS U aJIFOMOTUAPHIBL,
CHUHTE€3 M HCIOJB30BaHME B  KayeCTBE  BOCCTAHOBUTENEH.




[IpumeHenne amOMUHUA U €ro coeauHeHud. [amnmui, WHIWH,
TaJJIUH. HpnponHHe HUCTOYHUKHU, TIOJTYUYCHHEC ©U XHUMHYCCKUEC
CBOHCTBa 3THX MeTawioB. OKCHIBI, THIPOKCHIBI, COJIH 3THX
METAJ/UIOB, OCOOEHHOCTH XHMHUYECKHX CBOWCTB COEIMHEHUH.
OcobeHHocTH XUMKHN T, [IpuMeHeHne ramums, HHAWS, TaJuIis
W WX COeAMHEHWH.  Yriepoa. AJUIOTpONHbBIE MOIM(UKAIMH:
rpadput, anmas, KkapOuh, ¢ymnepeHsl. YcloBHS ~— CHHTE3a
MCKYCCTBEHHBIX aJIMa30B. YTJIEPOIHbIC HAHOTPYOKH. XUMHUYECKHUE
cBoiicTBa yriepoaa. Knaccugukamms kapounos. OKcuasl yriiepoaa
(II) m (IV): momydeHme M XUMHUECKHE CBOWCTBa. YTOJIbHas
KHCIIOTa, €€ COJIM M NMPOM3BOAHBIe. CHHMIIBHAS KUCIIOTA, €€ COJIH:
[OJIydeHHEe M XUMHUecKkue cBoicTBa. Pomanunbl. Ilpumenenue
yraepoja u ero coeauneHuil. Kpemuuii. IlpuponHsle MCTOUHUKH,
METOJIbI MOJYYEHHUS M OYHCTKH. XUMHUYECKHE CBOICTBA KPEMHHS,
ero OKCHAa ¥ KpPEeMHHEBOH KuCIOTHl. KBapueBoe cTeKIo,
CHJIKarejib, pPacTBOPHMOE CTEKJI0. BojopojHble CcOeqUHEHHUs
KPEMHHs, [MOIy4Ye€HHE U  BOCCTAHOBUTENbHAs  aKTUBHOCTb.
Cunnuuasl  METaJUIoB, KapOWI KpeMHHS, HHUTPHI KPEeMHUS,
rekcaTOpKpeMHHEBasi ~ KUCIIOTa:  IIOMydEHHE H  CBOWCTBA.
[IpumeneHne KpeMHMsI M €ro coequHeHui. ['epmaHmii, 0I0BO,
cBuHel. [IpuposHble HICTOYHUKY, TTOJYyYEHHE ITHX 3JIEMEHTOB U UX
XMUMHYECKHe CBOHcTBAa. OKCHIOBI M THAPOKCHABI 3JIEMEHTOB,
cranHatsl (II u IV), mmomo6ats! (11 u IV). Cynsduapr: nonydenue u
nx  xumuyeckne  cpoiictBa. Comm  THOKHchoOT.  OOmas
XapaKTEepUCTUKA COJEH, pPacTBOPUMOCTb M THAPOJINU3YEMOCTb.
[IpumeHenne repMaHusi, 0J0Ba, CBUHIIA U WX COEJAMHEHUH. A3OT.
OO0mast XapaKTepUCTHKa XUMHUUECKUX CBOWCTB 3JIEMEHTOB T'PYIIIIBI
azora. [IpomplnuleHHOE W J1a0OpaTOpHOE TIONYyYEHHE a30Ta.
[TpoGrnema CBSI3aHHOTO a30Ta W BO3MOJKHBIE ITyTH €€ pEIICHHMS.
AMMHaK: TOJTyYeHHE, XMMUYECKHE CBOWCTBA aMMHaKa, >KHIKUH
adMMHaK KaK pacTBOpPUTEC/Ib, aMH/bl, HMHJbl W HUTPUIbI, HX
THApOAM3. ['MIpasuH W TUAPOKCHIAMHUH: TOJyYeHHE, CTPOCHHE
MOJIEKYI, KHCJIOTHO-OCHOBHBIC u OKHCIIUTEIBHO-
BOCCTaHOBHTEJIbHBIE CBOMCTBA. A30THUCTBIM BOJOPOJ: IMOJYYCHHE,
CTpOCHHE MOJICKYINbI, azuapl MetamtoB. Okcuasl azorta (I, II, 111,
IV, V); ux nony4enune, XuMHdecKas CBS3b U CBOWCTBa. BimsHue Ha
OKpY>KaIOIIyI0 Cpely BEIOPOCOB OKcuaa a3oTa. A30THCTAast KHCIIOTa
W HUTPHTHI, TTOJydEeHHE M BOCCTAHOBUTEIIBHBEIE CBOMCTBA. A30THas
KUCIIOTa KaK OKHCIIUTENb, TEPMUYECKOE Pa3oKeHUE HUTPATOB U
UX WCIIOJb30BaHKE B KadecTBe okucnuteneld. [lapckas Boaka u ee
peakiuu ¢ Mmetainamu. [IpuMeHeHue azoTta U €ro COoeAUHEHUH.
Asotable ynoopenus. Docdop. IIpupoarapie uctouHuku (Gocdopa,
norydenne (Qocdopa B mpombIIuIEHHOCTH. MHOroobpasue
AITTOTPONHBIX MoauduKanuii pochopa, OensIii U KpacHBIH Gocdop.
®docduH: noyyeHue, CTpOEHUE MOJIEKYJIbl, XHMUYECKHE CBOWCTBA.
®ochunpr  meramuoB. PochuuoBas  (pocdopHOBaTHCTASN),
dochonoBas (bocthopucras) KHCJIOTHI, dbochunaTh
(runodocdursl) 1 Gocdonarsl (GochUTH) KaK BOCCTAHOBUTEIIH.
I'unparamus P4O1o, pochoprbie kucioTsl, ¢ocdarbl, B3auMHBIE
nepexonbl  (ocdaroB. CoemuHeHuss Qochopa ¢ TraJlorecHaMH:
MOJTydeHHe, CTPOSHUE MOJIEKYJ, Tuaponus. [Ipumenenue docdopa
U €ro coeAuHEeHUW. MbImbsK, cypbMa, BUCMYT. HaxoxneHue B
npupoJie, NoxydeHne. BomopomHble COeNUHEHHS, IMOJyYeHUE W
BOCCTaHOBHTEIbHAS AKTHBHOCTb. KHCIOpOIHBIE COEIMHCHNS;
KHUCJIOTHI MBIIIbAKA U CYPBMBI: MOJTYUYCHUC, KUCJIOTHO-OCHOBHBIC U
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIHHEIE CBOHCTBA. I'mapokeun
BucMyTa. COEIMHEHHs JJIEMEHTOB C TaJOreHaMH, UX THAPOIIU3,
COJIM AaHTUMOHMJIa M BHUCMYTHJIA. KucnoTHo-0CHOBHBEIE CBOMCTBA
CyIb()UIOB MBIIIBSIKA, CypbMbI M BHCMYTa, X B3aHMOJCHUCTBHE C
pacTBOpUMBIMU CynbpuaaMu. THOKUCTOTH U uX comu. OOmacti
NIPUMEHEHHUs coeTMHeHnH aneMenToB. Kucnopon. [IpoMbinuiennoe
1 1adopaTopHOE TMOJYyYEHHE KHCIOpPOJd, CTPOSHHE MOJIEKYIIbI,




nmapamarHeTu3M Kucioposna. @u3ndyeckre 1 XUMHYECKUE CBONUCTBA.
O30H: MoJTy4eHHe, CTPOCHNE MOJIEKYJIbI, OKUCIUTENIFHOE ACHCTBHE.
Knaccudukarus KucmopogHeIx coeqnHeHni ameMenToB. [lepokcna
BOJIOpONA: TIONYYCHHWE, CTPOCHHE MOJCKYIBl, OKHCIUTEIHHO-
BOCCTaHOBHTEIILHBIC CBOWCTBA. O0IaCTH MPUMEHEHUS KUCIIOPO/a U
ero coequnenui. Cepa, ceneH, Teutyp. IlpupoaHbie UCTOYHUKH,
TMOJYUYCHUC DJICMCHTOB U UX XUMHUYCCKUEC CBOMCTBA. AJ'IJ'IOTpOHI/IH
Cepbl, CTPOCHHE €€ MOJIeKyJsl. BoIopoaHble COeAMHEHUS
JIIEMEHTOB: MOJYYCHHUE, CTPOCHHE MOJEKYJ, BOCCTAHOBHTEIHHBIC
CBOMCTBA. CyJ'lI)(i)I/I)IBI, METOABI TIOJTYYCHHSA, BOCCTAaHOBUTCJIIBHBIC
CBOWCTBA, THOPONU3, OTHONICHHE K MHHEPAIbHBIM KHCIIOTaM.
Cynbansl 1 monmucymbGuAbl. JIHOKCHABI YIEMEHTOB: METOMBI
MOJIYYEHHUsI, CTPOEHHE MOJEKYJ, KUCIOTHbIE U OKHUCIUTEIHHO-
BOCCTAaHOBHTEIIFHBIC CBOWCTBA. BIHsHHE BBIOPOCOB CEPHHCTOTO
ra3a Ha OKpY>KaroIlyro cpefay. TpHOKCHIBI 3JIEMEHTOB: IIOIy4eHHeE,
TUJpaTalys, OKUCIUTEIbHbIE cBOMcTBa. KucmopoaHsle KUCIOTHL S
Iv), Se (IV), Te (IV), cmocoObl TOJXy4eHHS M CBOMCTBA.
ComnocTaBiieHHE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB 3THX
KHCIOT W mx coneil. CepHas KHCIOTAa: IONyYeHHWE, CTPOCHHE
MOJICKYJIBI, ~OKHCIUTENIFHOE JEHCTBHE KOHIEHTPHUPOBAHHOTO
BOJIHOTO pacTBopa, BomoorHmMmaromee cBorcTBo. Cymnbdarsl,
rugpocyibdarel. [Iupocepras kucnota. TwocepHas KucCIoTa H
THOCYNb(AT HaATpHUsA: TOJNyYeHHE M XHMHYECKHE CBOICTBa.
CeneHoBast M TEIypoBas KHUCIOTHI, METOABI TIONy4EHUS W
CBOWCTBA. XJIOPUCTBIH THOHWI W XJOPHUCTBIH CyIb(ypHIL:
MOJy4eHHe, CTPOCHHUE MOJIEKYJ, THIAPOHu3. XJopcynb(hoHOBas
kucioTa. [I[puMeHeHne ceprl, celeHa, TeIUTypa U WX COCAMHCHHIA.
Bomopon. [IpomeimieHHOE U 1a00paTopHOE IMOTyYeHIEe BOJOPOA,
Kinaccu(UKanus  THIPHIOB, BOCCTAHOBUTCIbHAS  aKTUBHOCTH
BOJIOpONa W THAPUAOB  MeTauioB. [ amoreHsl.  OOmias
XapaKTCpUCTUKA XUMHUYCCKUX CBOICTB TaJIOTCHOB, HAaXO0XJCHUC B
NpUpoJie, TNPOMBIIUIEHHOE W Ja0OpaTOpHOE  IOJy4eHHeE.
Oco0eHHOCTH XMUMHUYECKUX CBOKMCTB (hropa, PTOpHIBI KHCIOpOa.
Peakuuu xjopa, Opoma u Hoja ¢ BOAOH M pacTBOPAMU ILEIOYCH.
BomoponHeie coeaWHEHWsI TallOTCHOB: TIONyYEHHE, KHCIIOTHBIC
CBOWCTBA, TEpMHUYECKas CTAOMIBHOCTh, BOCCTAHOBHUTECIHHEIC
cBoiicTBa. Accomuanus monekyn HF B r1uiaBukoBod kuciore,
TUGTOpUIB Kanus U HaTpus. KucimoponaHele coenHEHHS XJIopa U
Hofa: TONy4eHHe, CTPOCHHE MOJIEKYJ, KHCIOTHO-OCHOBHBIE H
OKHCITUTETIbHO-BOCCTAHOBUTEIbHbIE  CBOMCTBAa.  Kucimopoansie
KHCIOTHl  XJlopa, Opoma # ioma, cmocoObl TIONydYeHHUS,
OKHUCTUTENbHOE AelcTBHE. CoNn KUCIOPOAHBIX KHUCIIOT TaJoreHOB
KaK OKHCJIHTEIH B KPUCTALIMYECKOM COCTOSTHHH. COIIOCTaBIICHHE
KHUCIOTHBIX W OKHCIUTEIBHBIX CBOWCTB KHCIOPOJHBIX KHCIIOT
TaJIorTeHOB M UX coJied. MexXrajioreHHble COEAMHEHHUs, HX
rugponn3. O0macTd TMPUMEHCHHS TallOTCHOB M WX COCIMHCHUIA.
bnaropognbeie rassl. HaxoskaeHue B mpupoje, NPOMBIILIEHHOE
MOJyYCHHUE  OJIATOPOJHBIX  ra30B. [IpUYMHBI  XMMHYECKOM
WHEPTHOCTH 3JIeMeHTOB. KiaTpaTHble coemuHEHHs OIaropoIHBIX
ra3oB. XMMHUECKHE COCJMHEHHUSI KPUIITOHA U KCEHOHA CO (hTOpOM:
MONyYCHWE, CTPOCHHE MOIEKyN, Tuaponu3. KuciaopomHbie
COCTMHEHUS] OIIarOPOJHBIX Ta30B, KHUCIOPOAHBIE KHUCIOTHI M WX
comu. OOnactm mnpUMEHEHWs ONAropomHBIX Ta30B M HUX
COEIMHEHUM.

10.

Xumust d-d>11€eMEHTOB

OcobenHoctu xumun d-371€MEHTOB. 3aKOHOMEPHOCTH W3MEHEHHUs
XMUMHUYECKHUX CBOMCTB o rpymnmnam u nepuoiam.
Hecrexmomerpuueckue coequHeHNs. XpoM, MOIHUOIEH, BOIb(pam,
cubopruii. IlpupogHble MCTOYHHMKM, IOJNyYCHHE METAJUIOB U HX
xummdeckue coictBa. Comm xpoma (III), okcum m ruapoxcup
xpoma (II): momydeHne, KUCIIOTHO-OCHOBHBIE CBOWCTBA, THAPOIIH3.
XPpOMOBBIN aHTHAPUJ: MOITY4YEeHUE, THApaTalysi, OKUCIUTEIbHbIC
cBoiicTBa. Xpomarthel W Ouxpomathel Kak okuciurenu. [lomydeHue




XJIOPUCTOTO Xpomuia U ero ruaponu3. ComocraBieHue
XMMHUYECKHX CBOMCTB COCAMHEHHM MOJHOACHA M Bolb(pama co
CBOMCTBaMHM aHAJIOTUYHBIX COEAMHEHWH Xpoma. IlpumMenenue
XpoMma, MoimOmeHa, Bomb(pamMa M WX coequHeHWi. Mapranerr,
TexHeuui, peHuid, Oopuil. [IpupoaHbBIe UCTOYHUKH, MOTyYCHHE H
XUMHU4Yeckne cBoiictBa MeramioB. Coenunenus wmapranna (II),
MOJIy4ucHHue, KHCJIOTHO-OCHOBHBIC u OKHUCJINTCIIBHO-
BOCCTaHOBHTEJIbHBIE CBOMCTBA. JIMOKCHA MapraHiia, MaHTaHaThl
(IV), momyuenme W XuMHUYecKue cBoiictBa. Manranatel (VI),
TNepMaHraHaThblI, MapFaHHeBBIﬁ AHr'uApua, MapraHiueBas KHUCIIOTa:
MOJTyYeHHE W  OKHCIHMTEIbHO-BOCCTAHOBHUTEIBHBIE  CBOMCTBA.
CormocTaBlieHHe XHMHUYECKHX CBOMCTB COEAMHEHUH TEXHEIHS W
peHUSI CO CBOWCTBaMHM aHAJIOTMYHBIX COEJMHEHHMH Maprasia.
[lpumenenne MmapraHia, TEXHEUWS, PEHHS M WX COCTUHEHHH.
XKenezo, kobanbr, HHKenb. HaxoxaeHue B mpupone,
MPOMBIIIJICHHOE II0JlydY€HHe, XMMHUYECKHE CBOMCTBA METaJIIOB.
CoenuHEHHS CTETICHH OKUCIEHHS +2 W +3, MOoIy4eHHe, KUCIOTHO-
OCHOBHBIC n OKHCJIUTCIBbHO-BOCCTAHOBHUTCIIBHBIC CBOMCTBA.
KomrmnekcHele coeanHeHus MetamioB. depparsl: MoiydyeHHE H
OKHCIUTENBbHOE AckcTBre. [IpumeneHne xene3a, Ko0aapTa, HUKEII
n ux coeauHenui. [TnatnHoBeie MeTambl. OOIIas XapaKTepUCTHKA
COCAMHEHUH  TUIATMHOBBIX  METaJIOB, WX  KOMIUICKCHBIE
coemuHeHus. Menb, cepedpo, 30510TO, peHTrenuii. Haxoxaenue B
NpUpoJie, TOJNyYeHHEe METAUIOB W HMX XUMHUYECKHUE CBOWCTBA.
Oxcuipl, THOPOKCUABI, TAJIOTCHUABI METANIOB: IOJIyYCHHE,
KHUCJIIOTHO-OCHOBHBIC CBOﬁCTBa, TUAPOJIN3. KomriekcHblie
COEIMHEHUs] METaJUIOB, XMMHYECKasi CBSI3b B HUX. [IpuMmeHeHHe
Menn, cepebpa, 30110Ta U X coenuHeHnd. L[MHK, KagMuid, pTyTh.
[TpuponHble MCTOYHUKY, TPOMBIIIIIEHHOE MOIYYSHHE METaIOB U
UX XUMHYeckue cBoicTBa. CoeoMHEHHS € KHCIOPOJIOM H
rajoreHamu, nonyuyeHue u cBoictBa. Coemunenus prytu (I),
aMHJHbIE COEAWHEHUS pPTYTH. [lpuMeHeHWe ULMHKA U  €ro
coeanHeHUH. O TOKCHYHOCTH HEOPTaHUYECKUX BEIIECTB.

11.

Xumus f-3meMeHTOB

JlanTanouaer. OOmas XapakTEpUCTHKA XUMHYECKHX CBOWCTB,
MOHATHE O METOJaX IOJYYEeHHS STUX MeTaioB. KwHCIOTHO-
OCHOBHBIE CBOMCTBa OKCHIOB W TuApokcuaoB snemeHToB (III),
ruaponaus coned.  AxtuHOWAbl. ComNoCTaBiIeHHE XUMHUYECKHX
CBOICTB aKTHHOMJIOB CO CBOMCTBaMHU JaHTaHOMIOB. Kparkas
XapaKTePUCTHKAa XUMHUYECKHX CBOWCTB ypaHa. KucnopogHsie
COeIMHEHUS! W TaJOTeHHUIBl ypaHa, COJHM YypaHWia, ypaHaThl.
[TpuMeHeHNe JTAaHTAHOWIOB, aKTHHOUIOB M UX COSIMHECHHUH.

Copep:kaHue 3aHSTHII CEMHUHAPCKOTO0 TUIIA

I‘D‘i HaumenoBaHue Tem (pa3jeioB) Tun Conep:xkanue 3aHATHI CEMMHAPCKOT0 THIIA
1. | Crpoenne aToma C OCHOBHBIC TIOHATHS W 3aKOHbI XUMUHU. OCHOBHBIEC KIIACCHI
HEOPTaHMYECKUX COeNWHEHHHA. PacdeTsl 1o ypaBHEHUSIM
peaKIui.
JIP | Texnuka Oe3omacHOCTM ¥ TpaBwia paboThl B
nabopatopun. [lorpeniHOCTH pPe3yabTATOB YHCICHHOTO
IKCIIEPUMEHTA. 3a4eT MO TEXHUKE 0€30MacCHOCTH.
3. | Hepuoanueckmii 3aKOH u C YcraHoBIIeHNE COECPKaHUS KPUCTAITN3AIIMOHHON BOJIBI B
TIePHOINIECKasl CHCTEMA KPUCTAUIOTHIPATAX U X (OPMYIL
JIP | OnpeneneHre MOJSIPHON MacChl YIIIEKHUCIIOTO Ta3a.
5. | OKHCIUTENbHO-BOCCTAHOBUTENBHBIC C [TpuroToBieHne pacTBOpa 3aJJaHHON KOHIICHTPAIUH.
TPOLIECCHI JIP | Ompenenenue KOHIEHTPALIMU pacTBOpa TUTPOBAHUEM.
7. | XuMudeckasi CBA3b U CTPOCHHUE C [IpuroToBnenue pacrBopa 3aJaHHOW KOHLEHTPALUU H
MOJIEKYJT TUTPOBAHHE.
JIP W3yyeHne OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.
9. | [lonstue o XUMHUYECKON C OrnpeneneHre MOJSPHONH MacChl SKBHBAJIEHTA MPOCTHIX U
TEPMOJIUHAMUKE, CJIOHBIX BEIIECTB
TEPMOANHAMUYECKHE GbyHKIIH JIP IlonyuyeHnue u CBOMCTBAa KOMIUIEKCHBIX COEUHEHUMN.

COCTOSAHUA




11, IloHsiTHE 0 XMMHUYECKON KHHETHKE. C CHHTE3 KOMIUIEKCHBIX COEIUHEHNIN
XUMHUYECKOE paBHOBECHE JIP [lonyyeHne  cmekTpa  NOIVIOIIEHUS  KOMIUIEKCHOTO
COCITMHEHUS u HM3yYCHUC KOHIICHTPAITHOHHOH
3aBHCUMOCTH  ONTHYECKOW  IUIOTHOCTH  pacTBOpa.
OmnpeneneHne HEM3BECTHON KOHLIEHTPALMK PAacTBOpa.
13| PactBopsl. PaBHOBecus B pacTBOpax C I'unponus coneit.
JIP
15| Xumus s->JIeMEeHTOB C BBoJHOE 3aHATHE 10 XUMUU 3JEMEHTOB.
JIP | Omnpenenenne kKapOOHATHOM M OOIIEH KECTKOCTH BOJIBI.
[Ileno4HbIe, MEIOYHO3EMETPHBIC METAIUIBI 1 MATHH.
17] Xumus p-351eMeHTOB C Bbop u anromunmii.
JIP | Yrnepon u kKpeMHUH
19| Xumus d-sneMeHTOB C O0BO ¥ CBHUHELL.
JIP | A3orT.
®dochop, cyppMa, BUCMYT.
Cepa, celneH, TeILTyp.
21| Xumus f-3memeHTOB C XpoM, Moo 1eH, BOJIbGPaM.
JIP Maprager, xeine30, Ko0anbT, HUKEIb.
Menp, cepedpo.
[IMHK, KaAMUH, pTYTb.

Coaep:xkanue caMoCTOATETbHOI PadoThI

MPAKTUYCCKUM 3aHITHIM U Ja00paTOPHBIM paboTam

iﬁl HaumeHoBaHue TeM (pa3iesioB) Coaep:xkanue caMOCTOSITEJIbLHOI padoThI
1. | Crpoenue atoma [ToBTOpeHNe  NEKIIMOHHOTO MaTepuana. IlogroroBka  k
MTPAKTUICCKUM 3aHATHIM M Ja00PaTOPHBIM paboTaM
2. | llepuoanueckuit 3aKOH u | IToBTOopenue JIEKIIMOHHOTO Marepuania. IToaroroska K
MepUOINYECKasl cucTeMa MPAKTUYCCKUM 3aHATHIM U Ja00paTOPHEIM paboTam
3. | OKHUCIHTEIBHO- [ToBTOpEHUE  JEKIIMOHHOTO MaTtepuana. IlogroroBka K
BOCCTaHOBHTEJIbHBIE TPOIIECCHI MPAKTUYCCKUM 3aHITHIM U Ja00paTOPHBIM paboTam
4. | Xumudeckass cBsi3b W crpoeHHe | [loBTOpeHWEe  JEKIIMOHHOTO MaTepuana. IlogroroBka  k
MOJICKY I MTPAKTHYCCKUM 3aHATHIM M Ja00PaTOPHBIM paboTaM
5. | Ilonsatue 0 xumuueckot | [ToBropenue JIEKIIMOHHOTO Marepuania. IToaroroska K
TEPMOJIMHAMUKE, MPAKTUYCCKUM 3aHATHAM U 1a00paTOPHEIM paboTam
TEPMOJIMHAMHUYECKHE GbyHKIMN
COCTOSIHUS
6. | IlonsTHe o XxuMUIecko KuHETHKE. | [loBTOpeHHe  JIeKHMOHHOTO ~ MaTepwana.  [loAroToBka K
XHUMHUYECKOE pAaBHOBECHE MIPAKTUIECKUM 3aHATHIM M Ja00PaTOPHBIM paboTaM
7. | PactBOpBL. PaBHOBecus B | IloBTOpEHuUe JIEKIIUOHHOI'O Marepuana. Iloaroroska K
pacTBopax MPAKTUICCKUM 3aHATHAM U Ja00paTOPHEIM paboTam
8. | Xumus s-3eMeHTOB IloBrOopenue  nexuuoHHoro  marepuana.  IloaroroBka — k
MPAKTUYCCKUM 3aHITHIM U Ja00paTOPHBIM paboTam
9. | XuMus p-32IeMEHTOB [loBTOpenue  nexuuoHHoro  marepuana.  IloaroroBka K
MIPAKTUIECKUM 3aHATHIM M Ja00pPaTOPHBIM paboTaM
10. | Xumus d-s31emMeHTOB [ToBTOpEHUe JIEKIIUOHHOI'O Marepuana. Iloaroroska K
MPAKTUICCKUM 3aHATHAM U Ja00paTOPHEIM paboTam
11.| Xumus f-anemeHTOB IloBropenue  nexuuoHHoro  marepuana.  IloaroroBka — k

3. OneHo4Hble MaTepuajJdbl AJd MNMPOBEACHUA TEKYIIEr0 KOHTPOJIHA YCHEBAEMOCTH M

NPOMEKYTOUHOM aTTeCTANH 00y4alOMIUXCS M0 JUCHUILIHHE (MOAYJII0)

[lo nucuunnuHe (MOIYJIO) MPEXyCMOTPEHBI CIEAYIOIIHME BUIBl KOHTPOJISI KadyecTBa

OCBOCHUS:
TEKYILIMH KOHTPOJIb YCIEBAEMOCTH;
IIPOMEXKYTOYHAs aTTeCTalns 00y4aroIuXCs 10 AUCHUIUIMHE (MOYJIIO).

3.1. OueHoyHble MaTepHaJbl JIA INPOBeJIeHUS TeKylledl arrecTaluv MO0 JAUCHUILIHHE

(MoayJ110)
Ne | Konrposampyembie TeMbl (pa3esibl) HaumeHoBaHHe OLIEHOYHOI'O CPeACTBA
n/n
1. | Crpoenue atoma VYermetit ompoc.  Keficsl.  JIMCKyCCHOHHEBIE

npouenypsl. KonrponbsHas padora. Tect




2. | Ilepnonnyeckuii 3aKOH M MIEPUOTUIECKAs CHCTeMa | Y CTHBII ompoc. Keiicer. JuckyccuoHHbIe
npoueaypsl. KourpossHas padora. Tect

3. | OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI VYeruplid  ompoc. Keiicol. JuckyccuoHHbIE
npornenypsl. KorTponeHas pabota. Tect

4. | XuMuueckas CBsI3b U CTPOCHUE MOJIEKYJI Veruenii ompoc.  Keifesl.  JluckyccuoHHBIE
npoueaypsl. KourpossHas padora. Tect

5. | [lonsiTME O  XMMHYECKOM  TEepMOJMHAMHKE, | YCTHBIN ompoc. Keiicer. JuckyccuoHHbIe
TepPMOAMHAMHUYECKHE (DYHKIIMK COCTOSHHS npoueaypsl. KourpossHas padora. Tect

6. | IlonsaTe o XMMHYecKOM kuHeTuke. Xumudeckoe | YcrHeli  ompoc.  Kedicel.  JIucKycCHOHHBIE
paBHOBECHE npornenypsl. KorTposeHas pabota. Tect

7. | PactBopsl. PaBHOBECHS B pacTBOpax YcTHbii ompoc. Keiicbr. JwnckyccuonHble
npoueaypsl. KourpossHas padora. Tect

8. | Xumus s->IeMeHTOB VYerHplid  ompoc. Keiicel.  /luckyccuOHHBIE
npoueaypsl. KourpossHas padora. Tect

9. | Xumus p-aeMeHTOB Verweii ompoc.  Keficsl.  JIMCKyCCHOHHEBIE
npornenypsl. KorTponeHas pabota. Tect

10. | Xumus d-3meMeHTOB YcTHbii ompoc. Keiicor. JunckyccuoHnHble
npoueaypsl. KourpossHas padora. Tect

11.| Xummus f-anemeHToB VYermeiit ompoc.  Keficsl.  JIMCKyCCHOHHEBIE
npoueaypsl. KourpossHas padora. Tect

3.1.1 TunoBble KOHTPOJbHBIE 32JaHUSA WM WHbIE MAaTePHAJIbl, HEO0OX0AUMBbIE sl OIleHKH
3HAHMI, yMeHHM i, HABBIKOB M (WJIH) ONbITA IeATEJIbHOCTH B MpPOLiecce TEKYLIEero KOHTPOJIS
ycneBaeMoCTH
YcTHBII onpoc
1. CdopmynupyiTe OCHOBHBIC MTOJIOKEHUS AaTOMHO-MOJIEKYJISIPHOTO YUCHHUS.
2. JlaiiTe onpeneneHue MOHATHI:
a) 2JIEMEHT, aTOM, MOJIEKYJIa;
0) IpOCTOE U CIIOKHOE BEILECTBO;
B) OTHOCHUTEIILHBIC aTOMHAsI K MOJICKYJISIPHASI MAcChI;
') MOJIb;
1) MOJISIpHAsi Macca;
€) SKBUBAJICHT dJIEMEHTA.
3. CdopmynupyiTe OCHOBHBIC 3aKOHBI XUMUHU:
a) 3aKOH COXPaHEHHs MacChI BEIIECTBA;
0) 3aKOH TIOCTOSIHCTBA COCTaBa,
B) 3aKOH KpaTHBIX OTHOLICHUH;
T') 3aKOH ABOTajapo;
n) 1-e cnencreue 3akoHa ABOraapo;
T) 2-e clIe[ICTBHUE 3aKOHA ABOTaIpo;
€) 3aKOH SKBHBAJICHTOB.
4. CdopmynupyiTe ra30BbIe 3aKOHBI:
a) 3akoH boins-Mapuorra;
0) 3akoH [ eii-Jltoccaka;
r) ypaBHeHue Knaneiipona,
n) ypaBuenue Kianeiipona-Meneneena.
5. Jaiite onpeneneHre OCHOBHBIX IMOHATHI B TEPMOJANHAMUKE:
a) ¢asa;
0) cucrema,;
B) U30JINPOBAHHAS CUCTEMA;
') OTKpBITasi CUCTEMA;
1) 3aMKHYTas CUCTeMa
6. Yem xapakTepHu3yeTcsi COCTOSHHE CUCTEMbI? YeM ONUCHIBAETCS COCTOSIHUE CUCTEMBI?
7. CraHIapTHOE COCTOSTHUE CUCTEMBI.
8. BHyTpeHHssi sHeprus cuctembl. M3 Kakux BHIOB 3HEPIHMU CKJIAJBIBACTCS BHYTPEHHSA
sHeprus? Kakue BUABI SHEPTUH HE BXOIST BO BHYTPEHHIOKO YHEPTUIO?
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1.
12.

13.
14.
15.
16.

17.
18.

19.
20.

21

27.

28.
29.
30.
31.

32.

33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.

[TepBblii 3aKOH TEPMOJIMHAMUKHU.

. OHTanbmms. CTaHgapTHAs SHTAIBINS 00pa30BaHUs BemiecTBa. M3MeHeHre SHTAIBIIUU B

peaKIusX.
3akoH ['ecca 1 ciIeacTBUSA U3 HETO.

Outponus. CraHgapTHas SHTPOIUS 0Opa3oOBaHUs XUMHUYECKHX BellecTB. V3MeHeHue
SHTPOIIUU B PEAKIIHIX.

BTopoli 3aKk0H TepMOJMHAMUKH.

Oueprust [ m66ca. Dueprus ['enpMmrosbiia.

Oneprus [ m66ca o6pazoBanus BeuiecTs. M3menenue sneprun ['m66ca B peakiu.

Kak mno wu3menenwto oHeprum [ubOca MOXKHO CyAWTh O  BO3MOXKHOCTH
CaMOMPOU3BOJIBHOTO MPOTEKAHUS Mpo1iecca’?

[Touemy cBoiicTBa pacTBOpa OTIMYAIOTCS OT CBOMCTB €r0 KOMIIOHEHTOB?

Kakune ¢Qusuko-xumudeckne CBONCTBA pa30aBICHHBIX PACTBOPOB HEIICKTPOIMUTOB BBI
3HaeTe?

OcMmoc. OcMoTHUYECKOE TaBIICHUE.

3akon Bant-T'ododa.

. OnpezneneHne 0CMOTUYECKOTO 1aBICHUS PACTBOPA.
22.
23.
24.
25.
26.

UTto Ha3BIBAIOT AABJICHUEM HACBIIIEHHOTO ITapa?

IloueMy naBneHue napa HaJl paCTBOPOM MEHBILIE, YEM HaJ YUCTBIM PACTBOPUTEIIEM?

UYT0 Ha3BIBAIOT OTHOCUTEIBHBIM IOHWKEHUEM JIABJICHHUS [1apa pacTBoOpUTenemM?

3axoH Payus.

Uto Ha3bIBAIOT TEMIEPATypOU KUIIEHUS KUIKOCTH? Kak TemnepaTypa KUIEHUsI pacTBopa
OTJIIMYAETCS OT TEMIEPATYPhl KUIIEHHUSI YUCTOIO PACTBOPUTENS?

Uro Ha3pIBAIOT TeMIEpaTypoil KpucTaumM3anuu (oTBepiaeBaHus) xuakoctu? Kak
TEeMIIepaTypa KPUCTAJIN3ALMKU PacTBOPa OTINYACTCSA OT TEMIIEPATypPbl KPUCTAIUIM3ALUN
YUCTOTO paCTBOPUTEIS?

Bropoii 3akoH Pays.

Yemy nponopunonanbHbl Atkun u Atkp? Kak ux onpenenuts?

Pacuer MoJIeKyJIIpHOI MacChl paCTBOPEHHOIO BEIIECTBA.

[ToueMy s pacTBOPOB AJIEKTPOIUTOB HAOIIOJAIOTCS OTKJIOHEHHS OT 3aKOHOB Payins u
Bant-T'oda?

Uro nokasbiBaeT U30TOHMYECKUN K03pPuiment? dusnueckuil CMbICI U30TOHUYECKOTO
KodpdunreHTa.

CBs13p M30TOHUYECKOTO KOI(PPHUITMEHTA CO CTETICHBIO JUCCOIHAITIHI

Passuture npencTaBieHUu O CTPOCHUH aTOMA.

Mogens atoma bopa. E€ HenocraTtku.

VYpasHeHue ne bpoitid. [[BoiicTBEHHas IPUPOIa HIEKTPOHA.

[Tpunuun HeonpenenenHoctu I'eiizendepra.

VYpasuenue lllpenunrepa.

KBanrtoBble uncna: riaBHoe, opOuTanbHOE, MATHUTHOE, CIIHH.

[TpyHIMIBI  3aMOJIHEHUsT AJIEKTPOHHBIX OOOJIOYEK aToMa: MPUHIMI HauMEHbIIeH
sHepruu, npuHuum [laynu, npasuino XyHna.

Ilepuonnueckas cucrema .M. Menneneesa. Ilepuoasl, rpynist.

Pannycel, n3menenue no neproaam M rpymnmam.

IToTenuuman MOHU3ALUH, €70 U3MEHEHHE 110 NIEPUOAAM U IPYIIIIAM.

CpoACTBO K JIEKTPOHY, €r0 U3MEHEHHE 10 IEPUOJAM U IPyIIIaM.
DNEKTPOOTPULIATENBHOCTD, €€ U3MEHEHHE T10 IIEPUOIaM U TPYIIIIaM.

MeTto/ BalleHTHBIX CBsi3ei. MexaHnu3Mbl 00pa30BaHMsI KOBAJICHTHOM CBS3H.

CBolicTBa KOBaJIEHTHOM CBSI3U: HACBIIAEMOCTD, HAIIPABICHHOCTD.

[TonstpHOCTH CBSI3M.

Teopuss rubpuanzanuu. Kakue yclioBHs ONpenensioT BO3MOXHOCTh THOpUAM3ALUN
ATOMHBIX OpOUTANICH?
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50. Uem ompenensieTcss TeOMETPHsI MOJIEKYJIbI B TEOPUU THOpUIU3ALINAN?

51. Pacipegenute mnpemsioxkeHHble coeauHeHus: Na,SOs;, Ba(OH),, K.S, KAI(SOs),,
AIOH(NOs),, KHSO,, H,SO;, SbOCl mo xkmaccaM: KHCIOTbI, OCHOBaHHS, COJIM.
[IpuBeauTe Ha3BaHUS BCEX BEIIECTB.

52. VI3 mpemioKEHHOTO TMEpeYHsI BBIMUIIUTE (OPMYIbI KHUCIOTHBIX, aM(pOTEPHBIX U
oCHOBHBIX OkcHI0B: Si0,, CrOs;, SO,, NO, BeO, CaO, CuO, B,Os;, MnO, Li,O, MgO,
Kzo, BaO,NaZO, CI'203, NzO, FCzO3, FCO, ZnO, CO, COz

53. Ykaxurte GopMyiry OKCHIA, MPU PACTBOPEHUU KOTOPOTO B BOJIE OOpa3yeTcsl KHCIIOTa
obmieit popmynsr HI0;: N,Os, SO,, N,Os, CO..

54. Ykaxure GOpMyJibl KHUCIIOT, KOTOpBIE HENb3s TMOJYyYUTh PACTBOPEHUEM OKCHJIOB
COOTBETCTBYIOIIUX 37eMeHTOB B Boje: H,S10;, CH;COOH, H,SOs, H3PO..

55. CocTaBUTh ypaBHEHUS PEAKIMH B3aUMOACHCTBUS CEPHOM KHUCIOTBI C OKCHIIAMH
CIIETYIOIIUX MeTauIoB: Oapus, sxene3a (I1I), Mmeau, nuHKa, TUTHS U MarHUs.

56. KakuM meTamioM MOXKHO BOCCTaHOBUTBH Mellb U3 pacTtBopa cyibdara menu (II): Fe, Na,
Pt, Ag.

57. Ocy1ecTBUTh IPEBPALLCHHUS:

a) Al — A1203 i AICI3 — AI(OH)3 i AIzO3
6) P— PzO5 —> H3PO4 —> Na3 PO4

58. PaccuuTaiiTe Maccy OKCHIa aJIlOMUHUS MOJYUYEHHOTO MPU B3aMMOJEHUCTBUM ATIOMUHUS
Maccoit 135 r ¢ kucmopogom o6semom 112 1.

59. Kakas conb oOpasyeTcsi pu B3aMMOJCHCTBUHM | MOJIb TUAPOKCHUIA KalblUs U 2 MOJIb
CEpPHOM KHUCIOTHI?

60. Hanumure ypaBHEHHS peakuii, C TOMOIIBIO KOTOPBIX MOKHO OCYILIECTBUTH CIIETYIOLIUE
MIPEBpALCHHUS:

Fe — F6‘203 — Fez(SO4)3 — FC(OH)3 — FCOH(NO3)2 — FC(NO3)3

61. ITocnenoBaTen,HO B CXEME:
amMOTepHBINA OKCUA — aM(DOTEPHBIN THAPOKCUI — COJIb, PACIIOIATAIOTCS:
1) BaO, Ba(OH),, BaCl; 3) Ca0O, Ca(OH),, CaSOy;
2) BGO, BC(OH)z, BG(NO3)2; 4) SOz stO?,, Nast3_

62. Hanmcatp ypaBHEHUs U Ha3BaTh COJIb — MPOAYKT B3aUMOJCHCTBHS:
a) CrO u Cr,0; ¢ pactBopamu H>SO4 1 NaOH;
0) Cu(OH), ¢ HemoctaTkoMm 1 n306ITKOM HNO5.

63. Ocy1iecTBUTE LIENOYKY IPEBPAILICHHI:

/‘Na[Al(OH)d]
a) Al — AICl, —> AI(OH)3\AI o
2 473

6) Fe — ]]?GCIZ - FCE(OH)z - FG(OH%3 - FG(NO3)3
B) Ba BaO Ba(OH), — Bas(PO,),

r) P 1 P,0s : H3P04L,« Bas(PO.),
64. CocTaBbTe 3JIEKTPOHHBIE CXEMBI CTpoeHUsI aToMOB [A moarpynmsl. Kakoil U3 a3neMeHToB
SBIIIETCS O0JIee CHIBbHBIM BoccTaHoBUuTeneM? [Touemy?
65. Uem 00bsicHSIETCS MEHbBIIIasi XUMUYECKasi aKTUBHOCTD JINTUS MO CPABHEHHIO C KaJIUEM U
HaTpueM?
66. Hanmucatp ypaBHeHus B3aumoaeictsus ¢ Bojoi K,O u K,O..
67.Yem paznuuaercs B3aUMOJCHCTBHE C KHUCIOpOAOM JHTHA W HaTpua? Hamucath
YpaBHEHUS PEAKIIUM.
68. Kakyro peakuuio cpeasl mokasbiBaloT pactBopbl coseit: KNOs, K,S, KCH;COO?
Hanucate ypaBHeHUs peakuuid ruiposin3a. Y KazaTh TUI THAPOJIN3A.
69. Hanucath ypaBHEHUsI peakluid, TPU MOMOIIU KOTOPBIX MOXHO OCYIIECTBUThH EPEXOIbL:
Na — NaOH — N32CO3 —> NaCH3COO
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70. Hanicatp 37eKTpoHHBIE (DOPMYIIBI aTOMOB OEpHIUINS, MarHusl M IIEIOYHO3EMEIbHBIX
MeTaiioB. Kakylo BaJ€HTHOCTb MOTYT TPOSIBISATH aTOMBl O3THUX JJIEMEHTOB B
HEBO30Y)KIeHHOM cocTosiHMM? Kak JODKHBI MEHSAThCS CBOWCTBA THJIPOKCHIOB
3JIEMEHTOB?

71. IloeMy ropsinuii Marauil Heabp3s NOTYMUTH BoAoK? Hanucars ypaBHEHHE PEAKIUH.

72. K pacTtBOpYy, COAEpKaIEMy COJH KaJbIUs, OCpWIUIMSA W MarHus, J00aBWIM H30BITOK
pacTBopa eakoro Hartpa. Hanucate ypaBHeHHs mpoucxoisamux peakuuil. Kakoe
BEIIECTBO BHINAJIO B 0cai0k? Kakue nOHbBI OCTaIMCh B pacTBOpe?

73. Kakast conb — Be(NOs), nnmu Mg(NOs), mpu 0JJMHAKOBBIX YCIOBHSIX B OOJIbIIECH CTENECHH
nonBepraercs ruaponusy? OtBer obocHoBaTh. Hamucarh ypaBHEHHE TMIpOJM3a STOU
COJIN.

74. O0OBACHUTH, MOYEMY IIPU MPOMYCKAHUN JUOKCH/IA YTIepoaa Yepe3 pacTBOpP XJIOpHIa WIH
HUTpaTa KaJblUi OCaJOK KapOoHaTa KanbLus HE BhIMajaer, a npu aevctsun CO, uH
M3BECTKOBYIO BOJY — BBINIAJACT.

75. B pactBope Haxomsarcs uonsl Ca®” u Ba*". JlelicTBEM KaKOro PeakTHUBa MOKHO OCaIHTh
u3 pactBopa ob6a nona? Hamucate ypaBHEHUS peakiMid.

76. lonucate ypaBHeHMs peakiuil. K kakomy Kiaccy XMMHYECKMX COEIMHEHUH CIENYET
OTHECTH MEePOKCU 0apusi HA OCHOBAHUU 3TUX peakuuii?

77. YpaBHATH peakLIU¥ METOJOM I1OJyPEaKIUN:

a) N21202 + KI + HZSO4 —> Iz + Nast4 + KZSO4;

6) Na,O, + Fe(OH), + H,O — Fe(OH); + NaOH;

B) NazOz + KMI’IO4 + HzSO4 —> Ml’lSO4 + 02 + KQSO4 + Nast4 + HQO
F) BaOz + FGSO4 + HzSO4 —> BaSO4 + FCz(SO4)3 + Hzo;

Z[) B302 + CI'Q(SO4)3 + NaOH — NaCrO4 + BaSO4 + HZO

78. Hanmucath 35eKTpOHHBIE (OPMYIBI aTOMOB allOMUHHS, repmanus, ¢opdopa, ceneHa,
noxa.

79. 3a cuer mepeKphIBaHUS KaKWX opOuTasiei oOpa3yercs cBsi3b B Moiiekyse BCI3? Kakora
MPOCTPaHCTBEHHAs! KOH(PUTYPAIUS TOW MOJIEKYJIIbI?

80. HanmcaTte ypaBHeHUs peakIuii B3aUMOICUCTBUS aTFOMUHUS:

a) ¢ pa30aBJICHHBIMU CEPHOM U a30THOM KHCIIOTaMU;
0) ¢ KOHIIECHTPUPOBAHHBIMU CEPHOM M a30THOM KUCIOTAMH;
B) C BOJHBIM PacTBOPOM €KOT0 HATpa.

81. [Touemy amrOMHUHHI pacTBOpsETCSs B BOJHOM pacTBope kapOonaTta HaTpusi? HamucaTh
YpaBHEHUE PEAKIUH.

82. Ilpu neiicTBUM H30BITKA TUAPOKCHAA Kalus M THAPOKCHIAa aMMOHHS Ha pacTBOpP
Al (SO4); BEIIABIIHIA BHAYANIE OCAJOK COXPAHSETCS TOJIBKO B OJTHOM CiTydae. YKa3aTh, B
KakoM UMeHHO. HanucaTe ypaBHeHHS peakiuil.

83. O0BsICHUTH 00pazoBaHue TPOIHOU CBsizu B Mosiekyse CO.

84. Monekymbl Kakoro BelllecTBa U KaKME€ MOHBI HAXOJATCA B BOJHOM pPAaCTBOpE JIHOKCH]A
yraepoaa? HamumcaTe cxeMy paBHOBecusi B pacTBope. Kak M3MEHUTBHCS KOHIEHTpAIUs
CO; npu 106aBJICHUH B pacTBOP IIECTOUH?

85. bonbiie nnu mesbllie 7 3HaueHue pH B pacTBope KapOOHATOB IIEJIOYHBIX METAIIOB?
OTBeT 000CHOBATH.

86. JlelicTBHEM KAaKOTO PEAKTHBA MOYHO OJHOBPEMEHHO 00HapykuTh HOHBI CO5* u SiOs* B
pacTBope, cofeprKalieM KapOoHaT U CUIIMKAT HATpuUsi?

87. HanmcaTh ypaBHEHUs peaklMii, YKa3bIBaIOIIMX Ha aM(OTepHbIE CBOMCTBA T'MIPOKCHIA
onoBa (II) u ruapokcuna repmanus (II).

88. YuuThIiBasi OTHOCUTEJBHYIO 3JIEKTPOOTPHUIATEIBHOCTh aTOMOB (TOpa, XJIopa, HATPHUS U
a30Ta, yKazaTh CMEIICHHUE AJIEKTPOHHBIX Map U COOTBETCTBEHHO CTENEHb OKHCIICHUS
kaxaoro snemeHta B Monekynax NFi;, NClL, NasN. Kak OyayT uaté peaxiuu
B3aUMOJICMCTBUS yKa3aHHBIX HUTPUIOB ¢ BOJoW? HanucaTte ypaBHEeHMS.

89. [leficTBMEM KaKuMX BEIIECTB Ha a30T, COJb AaMMOHHS, a30THYK KHUCIOTY, HUTPUJ
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IFOMHMHMS MOXKHO IOJTy4nTh amMmmuak? Hanucats ypaBHEHUs peakiuil.

90. HarmucaTte ypaBHEHHs peakUUil TEPMUYECKOTO pAa3IOKEHUsI HUTPUTA, HUTPATA H
KapOOHaTa aMMOHUSI.

91. Hanncate ypaBHEHUs peakliMid B3aUMOJECHCTBHUSA:

a) KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI C cepedpoMm, ¢ Gpochopom;
0) pa30aBIIEHHON a30THOM KHUCIOTHI C MEBIO, C MAarHUEM.

92. Hanucate ypaBHEHHUS PEAKLUIl TEPMUYECKOIO Pa3lOXKEHUS HUTPATOB HATPHs, MEIU U
prytu (I).

93.B Kakoil CTemeHW OKHUCIEHHUS cepa MOXKET OBITh TOJIBKO OKHCIUTENEM, TOJIBKO
BOCCTaHOBUTENEeM. Hamucath COOTBETCTBYIOIIME SJEKTpOHHBIE (opmynbl. B kakoii
CTETIEHH OKUCIIEHUS cepa MOKET ObITh OKMCIHUTEIEM U BOCCTAaHOBUTEIEM?

94. Kak u3MeHSIOTCS MOTEHIIMAl HOHU3AUU U CPOJICTBO K AIIEKTPOHY B psiny S — Se — Te —
Po? Yem 310 00BsicHSCTCA?

95. 3a cueT KaKuX MEKTPOHHBIX OPOUTAICH OCYIIECTBIISIETCS CBsA3h B Moyiekysie H,S?

96. Hanmcate ypaBHEHHE CTYIEHYATON IUCCOLMAIIMU CEPOBOJOPOIHOM KUCIOThI. Kak OymyT
cMmerniathbes pasHoBecus ripu npudasiennn HCI, Pb(NOs),, menoun?

97. Kakue BemiecTBa OyayT MOJy4aThCs MpU B3auMoieicTBUU FeS ¢ comnstHON KUCIOTOMH U ¢
KOHILICHTPUPOBAHHOM a30THOW KUCJIOTON? HanucaTte ypaBHEeHMS.

98. U306pa3uth rpadudeckyro GopMmyiy THOCYIb(aTa HATPHs, YKa3aTh CTENICHb OKUCICHHS
Cepbl B 3TOM COEIMHEHHUHU.

99. Kak u3MeHsieTcs Heprusi HOHU3ALUU U CPOJCTBO K AeKTpoHy B psay Cl — Br — I — At.
Yem 310 00BsACHSAETCA?

100. Kak n3mensiercst nmpoyHocTh xumuueckoi cBszu B psay HF — HC1 — HBr — HI?
Yem 5310 00BsAcHsAeTcs? Kakoii W3 TanoreHUIOB SBISIETCS HaHWOOJee CHIBHBIM
BoccraHoBuTeseM? Kakoii — Hanbosnee ciadbim?

101. Kakue opburanu aToMOB XJ10pa U M0Jia UCIIOJIb3YIOTCS MpU 00pa30BaHUU CBSI3U B
monekyinax Cl,O7 u [,0s?

102. Hanucats popmyssl OKCHIOB XJIOpa B CTETIEHU OKHCIeHus xjiopa +1, +3, +5, +7
U COOTBETCTBYIOIMX UM KHUCIJIOT. J[aTh Ha3BaHUs KUCJIOT M yKa3aTbh, KAK U3MEHSAETCS UX
cua.

103. VYka3arb paznuuusi B CTPOEHUMH aTOMOB TUTaHa W repmanus. Kak ato Biuser Ha
XapakTep UX OKCHIOB U THIPOKCUIOB?

104. Kakoii U3 1ByX TUIPOKCUIOB MposiBisieT Ooniee ocHOBHBIE cBolicTBa: Ti(OH), nnm
Zr(OH)4; Ti(OH)4 unmu Ti(OH);?

105. Hanmcate QopMynbl OKCHIOB BaHaaMsg UM YyKazaTh, KaK H3MEHSETCS UX
XUMHUYECKAN XapaKTep MPH MEePeXo/ie OT HU3IIEH CTENEHN OKUCIICHHS K BBICIICH.

106. Kakoii u3 okcuoB umeer Oosee KUCHOTHBINA xapaktep: V,Os unu Nb,Os; V,0s
unn As;Os?

107. Hanmcate »neKTpoHHbIE KOH(UTYpalMd aToMOB XpoMa U MonubOjaeHa. [lateb
OOBSICHEHHUS.

108. OOBsACHUTH OIM30CTH ATOMHBIX PAIMYyCOB MOJIMOAEHA U BOJIb(pama U HEKOTOPOE
UX OTJINYHE OT aTOMHOTO pajinyca XpoMma.

109. Kakue cremneHu OKUCIIEHHMs XapaKTEpHBI IJIi XpoMa, MOJTUOAEHa U BOJb(pama.
[IpuBecTr npuMepsl COETUHEHUN.

110. HanucaTte ypaBHEHMsI peakuuii, KOTOpbIE XapaKTEPHU3YIOT KHCIOTHO-OCHOBHBIE
cBoiicTBa okcuoB Cr,0;, CrOs;, MoO;, WO5/

I11. Hanmcate ypaBHeHHMs peakuuii B3auMoAeHcTBUS rujpokcuaa xpoma (III) c
PacTBOPOM CEPHOM KHUCIIOTHI, C PACTBOPOM €IKOTO Kallus.

112. Hanmcate opMynbl BO3MOXKHBIX OKCHAOB MapraHila M COOTBETCTBYIOIIUX HM
THJIPOKCHUIOB. YKa3aTh UX CBOMCTBA: KUCIOTHBIE, OCHOBHBIE, aM(pOTEPHbIE.

113. Hanucats anextponnsie popmynst Mn(1V), Mn(VII), Re(I1l), Re(VII). Kakoit u3
aTOMOB B yKa3aHHOW CTENEHU OKHUCIICHUS SBISETCS Hambojee COJbHBIM OKHCIUTEeneM?
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Kaxkoii HanOoJiee CHIIBHBIM BOCCTAHOBUTEIEM?

114. B kakux kuciorax pactsopsiercss Mmapranen. Hanucars ypaBHEHHsI peakiiuil.

115. Kakoii u3 wnonoB — Fe®', Co* mmm Ni** - o6magaer Oosee CHIbHBIMH
BOCCTaHOBUTEIIbHBIMU CBOMCTBaAMU?

116. HanucaTe ypaBHeHMsI peakliuii B3aUMOAEUCTBHS XKee3a C:

117. a) pa30aBJICHHON Y KOHIIEHTPUPOBAHHOM XJIOPOBOIOPOTHOMN KUCIOTOM;

118. 0) paz0aBiieHHON M KOHIICHTPHUPOBAHHOM CEPHON KHUCIOTOH;

119. B) pa30aBiIeHHOMN a30THOM KUCIIOTOM.

120. Hanwmcate snexTpoHHbIe (HOpMyNBI aTOMOB LMHKAa M Kaamus. Kakoil u3 3Tux
AJIEMEHTOB 001a1aeT 6oJiee BRIPAXKCHHBIMA METAJTMYECKUMU CBOMCTBAMHU?

121. HanucaTe ypaBHeHMsI peakliuii paCTBOPEHUS LIMHKA B KUCIIOTaX:

122. a) XJIOPOBOJOPOTHOM;

123. 0) pa30aBiIeHHON U KOHIIECHTPUPOBAHHOM CEPHOIL;

124. B) pa30aBIe€HHON U KOHIIEHTPUPOBAHHOM a30THOI;

125. ') B IIEJIOYH.

126. Kaxoit n3 oxcunoB Zn(OH), unmu Cd(OH). nomxkeH nposBisTh 00jee OCHOBHBIC
cBoiictBa? [louemy?

127. Hammcate ypaBHEHMS peakiMuM pacTBOPEHUS PTYTH B KOHLEHTPUPOBAHHOU
a30THOM KHUCJIOTE: B U30BITKE, B HEJJOCTATKE.

128. YKkaxxute NoJIoKeHHEe MeIu U cepedpa B MEPUOIUYECKON CHCTEME DJIIEMEHTOB U

HaMMIIUTE 3JIEKTPOHHBIE (POpMYIbI MX aTOMOB. [loyeMy BOCCTaHOBUTENIbHBIE CBOICTBA
Meau U cepedpa BhIpakeHbI ciiabee, 4eM y MIET0YHBIX METaIoB?
129. HanucaTe ypaBHeHMsI peakiuii B3aUMOAEUCTBUS MEU C KUCIOTAMU:

a) pa3z0aBJIEHHOI XJIOPOBOJOPOIHOIM;

0) pa3baBIIEHHO a30THOI;

B) KOHIICHTPUPOBAHHOM a30THOM;

I) pa30aBJIEHHON CEPHON;

Keiichl (cuTyanum 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)

1. Yucno HEUTPOHOB COBIIAJIAET C YUCIIOM IPOTOHOB B SIAPE U30TOMA! f;Mg, ﬁNa, ng , %Al .
2. BpUHCIUTB KOJIMYECTBO BEIIECTBA M KOJMYECTBO MOJEKYJ, coxaepxkameecs B 100 T
okcuaa cepsl (VI). Onpenenuts Maccy oHOM Mosekysbl SOs.

Boruucnuts sxkBuBaneHT CO, B peakuusx oopazosanus ¢ NaOH a) NaHCOs; 6) Na,CO:s.

4. Ilpu coenunenuu 1,5 T HaTpus ¢ U30BITKOM XJopa obpaszoBanoch 3,81 r NaCl. Haiitu
SKBUBAJIEHTHYIO MAacCy HaTpusi M €ro dKBUBAJIEHT, €CIM U3BECTHO, YTO DKBUBAJICHTHAs
Macca xjiopa paBHa 35, 45 r/mMorb.

5. Tlpu Temmepatype 273 K u naBnenun 101,3 xIla ra3 3anumaer oobem 250 mu. Kakoit
o0beM 3aiitmeT ra3 npu 96 klla u Toii e Temmneparype?

6. 1 »’ rasa maxomurca npu 0°C. IIpu Kakoii TeMmepaType 00bEM ras3a yIBOMTCS, €CIH
JIaBJICHWE OCTAHETCSI HEU3MEHHBIM?

7. Han 40 mn raza mpu 7°C u 96 klla. IIpu kakom gaBieHnn oObeM raza nocTuraeT 60 mi,
eciu Temrneparypa Bozpactet 1o 17°C.

8. CKOJIbKO IpaMMOB KaJIbLIMs BCTYIIMJIO B PEAKIIUIO C BOJAOMH, €CIM 00BEM BbIIETUBIIETOCS
Bogopoaa npu 25°C u 99,3 klla paBen 480 mn?

9. Coenunenue conepxut 24,26 % yrnepoma, 71,62 % xnopa u 4,12% Bomopona.
[TnotHOCTB MO Bomopoy 49,1. Haiitu nctuaHyto GpopMyIry COeTMHEHHS.

10. Coenunenue cepol ¢ propom comepxur 62,8 % cepwl u 37,2 % drtopa. Macca 118 mn
JAHHOTO coelMHEeHMs B ¢opme raza, usmepensoro npu 7°C u 98,64 klla pasna 0,51 r.
KakoBa nctunHas ¢popmyia COeTUHEHHUS.

11. IIpouecc, mnpoTekarouid IIPU IOCTOSSTHHOM 3HA4EHUU TEMIEPATYypbl B CHUCTEME,
HA3BIBAETCS: M30TEPMUUECKUM, U300apUYECKUM, aInadaTHYECKUM, U30XOPUUECKUM.

12. Beruncnuts AH® peakumm:

13. B,O; + 3Mg = 2B + 3MgO

(98]
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14.

15.

16.
17.
18.
19.
20.

21

22.

23.
24.
25.
26.

27.
28.
29.
30.
31.
32.

33.

34.

35

36.

37.

38.

39.

40.

BeruncnuTth TEmnoTy mnepexoja rpadura B anMas, €Clid HM3BECTHO, YTO TEIJIoTa
obpazoBarust CO, u3 rpadpura AH°%e(CO: «p) = — 94,05 kkan/monb, a U3 ammasa
AH95(CO3 (@) = — 94,50 KKaI1/MOJIB.

Beruncnuts m3menenne suTponun nepexoaa H,O (kp) B H.O (k) u H,O (x) B H,O (7).
Pe3ynbTaTel nosicuure.

Brluucnure u3MeHeHHE SHTPONMH B PEAKIUU:

C,Hs + 30, =2CO0, + 2H,0 (1)

Brraucnure usmenenue sneprun ['u66ca npu 25 n 1000°C ans peakuuu:

C(rpadur) + H,O (1) = Ho(r) + CO(1),

ecirt AH®0s(p) = 131,3 ]Ik, AS®09s(p) = 133,6 JIx/K.

. Kakoil ¢aktop — sHTaNbNUNAHBIA WIM SHTPONMMHBIM — OnpeenseT BO3MOXKHOCTb 3TOM

peakuun?

CKOJBKO TETIOTH MOTPeOyeTCs A MOydYeHUus 275 T MapraHiia corjiacHO YpaBHEHHIO
MnO,(1) + 2C(T) = Mn(T) + 2CO((T); AH%08(p) = 293 x/%? CKOJIBKO TpPH 3TOM
BBIJICIUTHCS JIMTPOB okcuaa yriaeponaa (I11) (n.y.)?

Boruucnure 3nauenust AHo3, AS®05 1 AG®08 TS peaKIuu:

NH,4CI(x) = NH;(t) + HCI(T)

Kax Bnusier TemmniepaTypa Ha HanpaBJIeHUE paccMaTPUBAEMOro mporecca’?

Ucxonst n3 3naueHnit AGs,; HICXOAHBIX BEIIECTB M MPOJIYKTOB PEAKIIMHU, BBIYUCIIUTE
AG®08 CIETYIONIUX PEAKIIHIA:

MgO(k) + CO,(r) = MgCO;(k)

BaO(x) + COx(r) = BaCOs(k)

CaO(k) + COy(r) = CaCOs(k)

SrO(k) + COx(r) = SrCO;(k)

Kak usmenstorcs B psagy MgO — CaO — SrO — BaO KHCIOTHO-OCHOBHBIE CBOMCTBA
OKCHJIOB, M KakK 3TO coryiacyetrcs co 3HadeHrneM AG° oOpa3oBaHHs paccMaTpUBAEMBIX
KapOOHATOB U3 OKCHUJIOB?

Brruucnauts ocMoTHYECKOE aBIIEHHWE PacTBOpa, coaepskaiero 27 T riaoko3sl B 500 mi
pactBopa npu 297 K.

Hasnenune mapa Boawl npu 20°C coctaBisier 2338 [la. Beiunciuth CKOJIBKO TpaMMOB
caxapa clieqyeT pacTBopuTh B 720 T BOABI NIl MOJY4YEHHUs pacTBOpa, JAaBJICHHUE Mapa
koroporo Ha 18,7Ila MeHble paBieHWs mapa BOAbI? BBYHCINTE NPOLEHTHOE
coJiep’KaHue caxapa B pacTBOpE.

B 10 M Bogsr BHecu 0,2 T 6enka nmuroxpoma C, MOJSIpHAst Macca KOTOPOTO COCTABJISET
12400 r/moib. HaliTi moHMXEHHE TEMIIepaTyphl 3aMeP3aHUS MTOJTyICHHOTO pacTBOpPA.

. IIpu pactBopenun 0,2 r muroxpoma C B Boje oOmuii 06beM pacTBopa gocTur 10 mur.

BbluMcnuTh OCMOTHYECKOE JIaBJICHHE IOJIyYEHHOTO pPacTBOpPa, KOTOPOE OOHApYKUTCS
IpU HaJUMYUM MeMOpaHbl, MPOINYyCKarolleld MOJIEKYJbl BOJbI, HO HE NPOITyCKaroIIeH
MOJIEKYJI LIUTOXPOMA.

PactBop caxapa C;H»O:; oxaseiBaer npu 27°C 0CMOTHYECKOE [aBIICHHE, PAaBHOE
156 xlla. IlpuHuMas IIOTHOCTH pacTBOpa PaBHOM E€AMHMIIE, BBIYUCIUTH TEMIIEPATYpPY
€ro KpUCTaJUIM3aI1H.

IIpu kakoii Temmeparype Oyner 3amep3aTh pacTBop, coaepxkammid 30 % (mac.)
ATUIIOBOTO ciupTa?

Eciu  pactBopute 25,5t BaCl, B 750T BOAB, TO TOJYYHUTCS pPacTBOD,
kpuctauuzytonuiics npu — 0,756°C. BeuncauTh KaxyIlyrocs CTETEHb TUCCOIUAIIUN
COJIM B PacTBOPE.

3amucaTh TOJHYIO, KpPATKyl0 OJJIEKTPOHHBIE KOHQUTypallH, a TaKke H300pa3uTh
KpaTKyIO 3JIEKTPOHHYIO KOH(UTYpaluio B rpaduuecKoM BHJIE AJIS CIEAYIOIIMX aTOMOB U
uoHos: K, P, Ti, Mo, Cr**, Se*".

DJeKTpOHHAs CTPYKTypa BaJCHTHOI'O YHEPreTHUYECKOTO0 YPOBHs aroMma IUpKoHUs (Zr) B
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OCHOBHOM COCTOsTHUM uMeeT Bu: 4d°5s?, 4d5s°, 4d%5s', 5°5p.
41. Konduryparusi BaJe€HTHBIX JJEKTPOHOB B aTOMaX JBYX DJIEMEHTOB BBIpaKaeTCs
bopmynamu:
a) 3s*3p’ u 3d*4s?
0) 3d*4s u 4s*4p*
B kakux mepmomax W rpymnmnax HaxXxOATCS ITH AJIEMEHTHI? JOMKHBI M OHU OTIWYATHCS
110 CBOMM CBOICTBaM, UMesl OJIMHAKOBOE YHCIIO BAJIEHTHBIX 3JIEKTPOHOB?
42. NoHW3aMOHHBIA TIOTSHITHAT JIJIT KaKOTO W3 JIBYX JJIEMEHTOB JIOJDKEH OBITH OOJBIIEH
BEITMYMHOM, €CIH JIEKTPOHHAS KOH(PUTYpALIUS UX aTOMOB BhIpaXkaeTcsi opMyaMu:
a) 1s*2s22p®3s*3p? u 1s2s*2p°3s*3p°
0) 1s*2s*2p°3s*3p“4s' u 1s?28*2p°3s*3p®3d'%4s!
43. ®opMmyna MOJIEKYJIbI BEHIECTBA, B KOTOPOM peamu3yercs TOJIbKO KOBAJIEHTHBIN
noJisipHbId TUN cBsA3u umeeT Bua: CO, Ca0O, O,, Na,CO;.
44. YcTaHOBUTE COOTBETCTBUE MeEXAy (OpMyJNoH MOJIEKYJIbl WIM HOHA U THUIIOM
ruOpUAM3AINH BaJICHTHBIX OpOUTaIel IEHTPaTLHOTO aToMa:
BrF; —; NH," —; SFs -
BapuaHTsl 0TBETOB: sp’, sp’, sp°d?, sp, sp’d.
45. Onpenenure TPOCTPAHCTBEHHYIO KoHurypamuio moiekyn: BeCl,, SnCl,, SiFs, NF;,
PCLs, SFe, CIF;, SOs. YkaxuTe TUI THOPUIU3AIINHN.
46. Kakyro npocTpaHCTBEHHYIO KOH(PUIypallli0 UMEET HUTPAT-UOH: TIOCKYIO TPEYTOJIbHYIO,
JTUHEHHYI0, TETPadAPUIECKYI0, OKTadIPUIECKYIO.
Kakas u3 monexyn CCl, wimn CHCl; umeeT 60bInii AUIOTBHBI MOMEHT
JlucKyccHOHHBbIE NpoUeAYpPbl (KPYIJIbIH C€TOJ, JUCKYCCHS, MOJEMHKA, AUCIOYT, 1e0aThbl,
MUHHU-KOH(EePEeHIIUN)
1. DKBUBaJIEHT. 3aKOH YKBUBAJICHTOB.
2. Ilpuroronenue pactBopoB. CriocoObl BEIPAKEHUS] KOHIIEHTPAIIMI pacTBOPOB.
3. OcHoBHbIE MONOXKeHHUs] MeToAa BaleHTHBIX cBsizel (BC). ['uOpunHble mpeacTraBieHusl.
Jlenokanu3oBaHHbIE T-CBA3M U MPOLEAYpa HaJIOKEHUS BaJICHTHBIX CXEM
4. OKHUCIUTETHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
Xumnueckoe paBHoBecue. Koncranta xumuueckoro paBHoBecus (Kp m Kc). Pacuer
paBHOBECHBIX KOHIeHTpauuid. CmemnieHue paBHoBecuss u mnpuHiun Jle-llatense —
bpayna.
6. T'eomerpus monekyn, metof [ 'wnnecnu.
7. CaoiictBa pacTBOpoB 3JekTposiuToB. KoHcTanTa M creneHb nauccornmanuu. MonHoe
npousBesieHne Bojwl, mkana pH. Pacuer pH pactBopoB kucior u ocHoBanuii. Pacuetr pH
Oy(epHBIX pacTBOPOB.
XuMuyeckas CBsI3b B KOMIUIEKCHBIX COSMHEHUSIX.
9. Ilpencka3zaHue CBOMCTB BEILIECTB HA OCHOBE MEPUOJANYECKOrO 3aKOHA, NPEICTABICHUE O
MeToJIaX cpaBHUTENBbHOTO pacyeta M. X. KapamnerssHua.
10. OcyuiecTBiieHUEe  MPEBpPALLEHUS, IOJYyYEHHWE  HEOPraHMYECKOro  BeUlecTBa U3
MPEI0KEHHOTO
KonTpoJbHblii padoTa
Kontponbnast pabora Nel
1. Oxcua metamna coaepkut 52,9 mac.% metanna. OnpenenuTs MOJISIPHYIO Maccy SKBUBAJICHTa
MeTaiia u ero 6poMua B 0OMEHHOM peakivu.
2. 11,2 1 (n.y.) 6pomoBoopoaa pactBopuian B 500 mi Bojbl. HaiiTu KOHIIEHTpalLKio pacTBOpa B
mac.%, MOJISIBHOCTh B MOIbHOE oTHOImeHue H,O:HBr.
3. a) OxapakTepu3oBaThb KBAaHTOBBIMH YHCJIAaMHU BCE D3JEKTPOHBI aToMa a30Ta B OCHOBHOM
COCTOSIHMH; 0) HAmucaTh JJEKTPOHHBIE (GOPMYIIBI AaTOMOB TeJTypa U MOJTUO/IEHa, a TaKKe MOHA
Co™.
4. a) B ciemyronx mapax aTOMOB WJIM MOHOB YKa3aTh Y KaKOW 4YacTHIBI paanyc OoJbIie:
Be u N, Cr* u Co*, Rb" u Br; 6 ) B cneayrommx mapax KMCIOT U OCHOBaHMI BEIOpaTh GoJee

9]
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cIbHYI0 KUCIOTy (ocHoBanue): H»,D0, u H,30,; CsOH u Ba(OH),. OtBeT 060CHOBATH.
5. OxapaxTtepusyiiTe BaJIeHTHbIE BO3MOXKHOCTH aTtoMa (ochopa. OObscHUTE, MOYEMY €CTb
Mmoutekynsl PFs u PCls, a net Mmonekyn NFs u NC1s?

6. M300pa3uTh cxembl NepeKpbiBaHUs opOuTalell Nnpu 00pa3oBaHUU CBsI3eH B MOJIEKYyJe
MYypaBbUHOMN KUCIIOTBI UCXOS U3 THOPHUIHBIX MPECTABICHUN.

O1neHKa 3aTaHU:

Ne 3amanus 1 2 3 4
Ornenka, 6ajmn 2 2 2 2 1 1 10
Konrpomnbnas padora Ne2

1. Ha ocHoBe Metona I'mimnecnu mpeackasaTh reoMeTputo cieayromumx vactui: SnCl,, SbHj,
PC14". YKa3aTh MOJSIpHBIE MOJICKYITbI.

2. Ha ocnoBe metoga MO onpenenutb KpaTHOCTh CBSI3U KHCIOPOA-KUCIOpoI B Moiekyie O», a
TaK)K€ MAarHUTHBIE CBOWCTBA 3TOM MOJIEKYJbl. Kak M3MEHUTCS JUIMHA CBSI3U NIPU MEPEXOJE OT
MoJieKyJbl Qs K MOJIEKYIsipHOMY HOHY O,"?

3. Paccmotpeth Ha ocHOBe MeTosia BC XUMHUECKYIO CBA3b B KOMIUIEKCHBIX MOHax [Ni(NH;)s]*"
u [Ni(CN)]* omnpenenuts: a) THN TUOpUAM3AlMU OpOUTaNel ILIEHTPaIbHOrO aToma, O)
reOMETPHIO KOMILJIEKCA, B) €T0 MarHUTHBIE CBOWCTBA.

4. Jlna mposenenus OBP B kucnoii cpene mpuroroieH 1,2H pactBop Ouxpomara Kamws,
umeronmii wiotTHocTh 1,04 r/mut. OnpenenuTh MOJSIPHOCTh M TUTP ITOTO PacTBOPA, a TAKKE
MOJIBHYIO JIOJTIO COJIM B pacTBOpE.

5. BBIUMCIIUTB CPETHIO SHTAIBIINIO CBSI3U YIIepoa-Kuciaopoa B Mosekyie CO; 1o ciueayommm
nauneiM: AH06p.CO,(1) = -393,5 xJI/MOIb;

1) C(x, rpadurt) = C(r); AH®, = 715,1 xJIx;

2) Oy(r) = 20(r); AH% = 498,4 x]x.

6. Jns mposenenuss OBP, B koTopoii ncrnosb3yercss Ouxpomar Kajaus Kak OKUCIUTEIb B KUCION
cpene, npurotoBieH 2,40 H pactBop 3toro coenunenus. CKOJIbKO rpaMMOB OHMXpomaTa Kaus
HE0OXOAMMO B3ATh sl mpuroToByieHust 600 M1 Takoro pactsopa?
O1LieHKa 3aJaHUI:

No 3ananus 1 2 3 4 5 6
Ouenka, 6ami 1,5 1 2 2 2 1,5 10
KonTponbnas padota Ne3

1. Ilo cnpaBouHbIM aAaHHBIM omnpenenutb npu 298,15K koHCTaHTy paBHOBecus Ipolecca
2N02(F) > N204(F)

2. BpramcnuTh paBHOBECHYIO KOHIEHTpanuio N,O4(T), ecnu ucxomnas KoHieHTpanus NO,
cocTaBisuia 3 MOJIb/JI, @ ucxoaHas KoHteHTpaius N,O, Oblia paBHa HYJTIO.

3. B 2 n Bozsl pactBopwin 5,0 11 (H.y.) 6poMOBOI0pO/Ia U MOYUMIIA PACTBOP C IUIOTHOCTHIO 1,01
r/mi. Beraucnouts pH 3TOTO pacTBopa.

4. Haittu koHueHTtpanuio 1 pH pactBopa yKCyCHOM KHUCIOTHI, UMEIOIIET0 CTENEeHb JUCCOLMAIIII
12%. Kmuce. CH;COOH = 2¢10°. Cxomeko mn 70 macc.% pacTBOpa YKCYCHOM KHCIIOTBI
(mmotHoCTh 1,07 T/MIT) HEOOXOAUMO J7Ist MPUTOTOBICHUS 2,0 JT IEPBOHAYAILHOTO pacTBOpa’?

5. 1o crpaBOYHBIM [IaHHBIM OMNpPEACHHUTH NpU 298,15 KOHCTAHTY AUCCOUMAIMU CHHUJIBHON
KHCJIOTHI B BOJHOM pacTBOpE.

6. Hammcartp ypaBHEHHUS OKHCJICHHSI KaJblUsl KOHILIEHTPUPOBAHHBIM pPAaCTBOPOM a30THOM
KHCIIOTHI, OKUCJICHHSI allFOMUHUS Pa30aBIeHHBIM PACTBOPOM a30THOM KHCIIOTEHI.

OrneHKa 3aTaHU:

Ne 3amanus 1 2 3 4
Orenka, 6ain 1,5 1,5 2 2 1,5 1,5 10
Konrponsnas padora Ned

1. HartucaTh ypaBHEeHHs peaklnii, TO3BOJSIONUINX OCYIIECTBUTH MIPEBPALLICHUS:
Na2B4O7—> H3BO3—> B203—> BC13—> H3BO3.

2. HanucaTh ypaBHEHHUS pEaKIIMil:

KO3 + KMHO4 + HZSO4 e CsH + HZO —
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A1C13+K2803+H20—> SI+HF+HNO3—>
3. BopoBomoponabl (O60paHBI): MOJyYEeHHE, CTPOCHHE MOJICKYJ, XUMHYECKHE CBOWCTBA Ha
npumepe AubopaHa.
4. Ckonpko rpammoB RbBr cnemyer nobGaBute k 3 1 0,15 M pactBopa HuTpaTa
muammuHcepeOpa(l), coneprxkaiiero M30bBITOYHBIN aMMuaK B KoludecTBe | Moub/J, JUIs Havajia
BBINaeHus OpoMua cepebpa? KoHcTanTa yCTOMYMBOCTH KOMILUIEKCHOTO HOHa paBHa 1,8 <107, a
NPOU3BEEHUE PACTBOPUMOCTH OpoMua cepebpa — 12107
5. Hanucatp ypaBHEHHs peaklMid, JeKalUX B OCHOBE MPOMBIIIIEHHOTO TOJyYeHUs aTlOMUHUS,
Mar"usi 4 COJibl.
6. OcCOOEHHOCTH XUMHH JTUTHSI.
O1eHKa 3aJaHnil:
Ne 3amanus 1
Ornenka, 6amn 2 2 2 2 2 2 12
Kontponbhas padota Ne5
1. HanmucaTh ypaBHEHMsI peaklnii, HO3BOJISIOUIMX OCYLIECTBUTH npeBpaeHus: H,SeOs—Se—...
—>st€—>8602.
2. HamucaTh ypaBHEHUS peaklIuii:
Pb + HNO3(p336)—> PH3 + KQCI'207 + HQSO4—>
NH4NO3-t—> SnO + KOH + H20—>
3. Cynbhuasl CypbMbl, MbIIIbsIKA U BUCMYTa: MOJIYy4YeHHE, B3aWMOJCHCTBHE C PACTBOPAMHU
Cynb(UIOB U TIETOUeH.
4. Bpruuciute pH 4,00 mac.% pactBopa NaHSOs (mmornocts 1,03 r/mm). Koncranta
JUCCOIIMAIIUU CEPHOU KHUCIIOTHI 110 BTOpoM cTyneHu pasHa 0,01.
5. Hamucate ypaBHEHMsS peaklMil, OTPa)KaloIIUX XHMHU3M IPOLECCOB 3apsSAKA M pa3psIKu
CBUHIIOBOTI'O aKKyMYJISITOpA.
6. Hanucatp ypaBHEHMs peaklMil B3aMMOJEWUCTBHUS OJOBa M CBUHIA C KOHLEHTPUPOBAHHBIM
pacTBOpPOM a30THOM KHCIIOTHI, 0JO0Ba — C W30BITKOM pa3baBineHHoro pactsopa KOH wu mpum
crutaBienuu ¢ KOH.
OneHka 3aaHuii:
No zamanus 1 2 3 4 5 6 p
Ornenka, 6aj 2 2 2 2 2 2 12
Konrponsnas padora Ne6
1. Hanmcats ypaBHEHHsI peakuil, HO3BOJISIFOLIUX OCYIIECTBUTh PEBPALLCHHUS:
Au— H[AuCl4]— Au— AuCl;— K[Au(OH)4].
2. HanucaTes ypaBHEHHMsI peaKIuil:
CI'SO4 + H20—> Fe + 02 + H20—>
KMnO, + KNO, + H,0— NiCl, + KCN(u36.)—
3. TlomydeHue xyopucTOrO XpoMuiaa M OuxpomaTa Kamus u3 coenuHeHuit xpoma (III).
OxucnuTensHbIe CBOMCTBA OMXpomaTa Kausl.
4. Haiitu pH wu crenenp ruaponmsa 0,1M pactBopa QopmuaTta Kamus, €cClid KOHCTaHTa
JUCCOLMAIIMY MyPaBbUHOM KHCIIOTHI paBHA 2 10,
5. Hamucarb ypaBHEHHSI peakIMii pacTBOPEHMs 30JI0Ta B CEJIEHOBOM KHCIIOTE, cepedpa — B
KOHIEHTPHUPOBAHHOM U pa30aBICHHOM PacTBOPAX a30THOMN KUCIIOTHI.
6. Hanucarp ypaBHEHMs peakiuil, JeKallMX B OCHOBE IIPOMBIIIIEHHOIO NOJYyUYEHUs] Maprasia,
NepMaHraHaTa KaJlus U peHusl.
O1eHKa 3aJaHnil:
Ne 3amanus 1 2 3 4 5 6 X
Ornenka, 6amn 2 2 2 2 2 2 12
Munu-tecr

1) YcraHoBUTE COOTBETCTBHE MEX/1Y UCXOJHBIMH BEILIECTBAMU U MPOJTYKTAMHU pPEaKIINM

)
w
N
)]
=)
[\
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Hcxonnble BemecTsa [IpoxykThl peakuuu

A. Na,O u H,O 1. NaOH
b.Nan HzO 2. Nast4 u HQO
B. NaOH u H,SO4(p-p) 3. NaOH u H,
4. Nast4 u Hz
5. NaHSO4
6. Na2803 nu HQO
Orser:
A b B
1 3 2

2) YcTaHOBHTE COOTBETCTBHE MEXIY CXEMOW peakmuu ¥ (OpMYIJIO HEZOCTAIOUETO B HEH
BEIIIECTBA

Hcxonurie BemmecTBa BemectBo
A Ag+HNOspom — AgNO; + H0 + ... I NO.
b Ca+ HNO3(pag6’) — Ca(NO3)2 + HzO + ... 2 NO
B Cu+ HNOspus — Cu(NOs), + H:0 + ... 3 NOs
4 NHiNO;
OrtBerT:
A b B
1 4 2

3) YkaxuTe BEemecTBO, KOTOPOE B TaOOPATOPUH MOKET OBITh UCTIOIH30BAHO KAK OKHCIUTEIb
1. mepmaHraHat Kanus

2. cepoBOAOPO.

3. cynbdua HATpUS

4. xyopua HaTpUs

Otser 1

4) VYxaxuTe BeIIECTBO, KOTOpPOE€ B JabOpaTOpUM MOXKET OBITh HCIOJB30BAaHO Kak
BOCCTaHOBHUTEIb

1. nuxpomar HaTpus

2. IOOU KaIus

3. cepHas KUCIIOTa

4. Topua HaTpUA

Otser: 2

5) Bribepute n1Ba BelecTBa, KOTOPHIE HE MPOSBISIIOT BOCCTAHOBUTENbHBIE CBOWCTBA B BOJHBIX
pacTBopax

1) mepokcun Bogopoaa

2) HUTPUT HATPUS

3) HUTpaT Kaaus

4) cynbpUT Kaus

5) cynbbun kamus

6) cynbhat Kamus

Otser 36

6) BeibepuTte nBa BeliecTBa, KOTOPHIE OTHOCAT K TUITHYHBIM OKUCTUTEIISIM

1) nepmaHraHat Kanus

2) cynbdar xenesa (1)

3) rugpoKCcUl HATpUs

4) a30THas KUCJIOTA

5) consiHas KUCIOTa

Otger 14

7) U3 mpencTaBieHHbIX COEIUHEHUH BBIOEPUTE CUIIBHOE OCHOBAaHUE
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1). Ca(OH)

2). Fe(OH),

3) HzTe

4). HBrO

Ortser 1

8) 13 npencTaBieHHbIX COEIMHEHUI BBIOEPUTE CHIIBHYIO KUCIIOTY

1. HzTe

2. HBrO

3. HCIO,

4. NaOH

Ortser 3

9) BriGepuTte nBa BemiecTBa, KOTOPHIE OTHOCST K TUITHYHBIM OKUCIIUTEIISIM

1) muxpomar kamus

2) cynbdat uHKa

3) TUAPOKCH]T HATPHS

4) a30THasI KUCJIOTA

5) nnaBUKOBAas KUCIOTA

Otger 14

10) Beibepure 1Ba BemiecTBa, KOTOPbIE OTHOCAT K TUITUYHBIM BOCCTAaHOBUTEIISIM

1) nogmm xanust

2) cepoBOAOPOL

3) ruapokcu 6apus

4) cepHas KHCIOTa

5) xJopHas KUcjaoTa

Ortser 12

11) Hanummre popmyasl 4eTbipex KUCIOPOACOAEPKAIIUX KUCIOT XJIOpa, IPUBEIUTE HAa3BAaHUS
9TUX COCIUHEHUN

HCIO - xmopnoBaructas kucinora, HCIO, — xmopucras kucnora, HClIO; — xmopHoBaTas
kucnota, HClIO, — xmopHast kuciora

12) Hamummre ¢opmyiibl HATPUEBBIX COJEH YEThIPEX KHCIOPOACOAEpkAIIUX KHCIOT XJIopa,
MIPUBEUTE HAa3BAHHS STUX COCAMHEHUM.

NaClO — runoxnopur Hatpusi, NaClO, — xmopuctas kucinora, NaClO; — xsiopHOBaTasi KUCIIOTa,
NaClO4 — x0opHas Kuciora

13) Hanumure popmynsl KHUCIOTH (hocdopa B cTeneHu okucieHus +1 u ee cpegHel HaTpueBo
conu. Ha3oBuTe naHHbIE COEUHEHMS.

H;PO; — docdoproBatucras kuciora, NaH,PO, — runodochur Hatpus.

14) Hamumure dpopmyasl KUCIOTH (ocdopa B cTeNeHH OKUCIIEHUS +3 U ee CpeHel HaTpueBoi
conn. Ha3zoBuTte nanHrle coeTUHEHNUS.

H;PO; — dpocdopucras xkucnora, Na,HPO; — runodpochut Harpus.

15) Hanumure dopmynsl Tpex kuciot gochopa B cTeneHu okuciaeHus +5. HaszoBure naHHble
COEIMHEHMUS.

HPO; — metadocdopnas kucnora, H;PO, — oprodocdopnas kucnora, HsP,O; — mupodochopnas
KHCJIO0Ta

16) PaccuuTaiite Maccy kapOoHata HaTpus, HeoOXoaumyro Juis mpurotosieHus 500 mu 14%
pactBopa (IIIoTHOCTH pacTBopa 1,1463r/cm?).

m(Na,CO;) =500 * 1,1463 * 0,14 =80,24 r

17) PaccumraiiTe Maccy XJIOpuAa KajbLus, KOTOpPbIM cozepxurcs B 20 Mi pacTBOpa C
KOHIeHTpauuei 1,5 Mob/1.

m(CaCly)=1,5*0,02*111=3,33r

18) Paccuuraiite Maccy xiuopuga Oapusi, koTopbiii comepxkutcs B 300 mi pactBopa C
KoHueHTpauueit 0,1 Mmonb/m.

m(BaCl,) =0,1 *0,3 *208 =6,24r
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19) PaccuuTaiite Maccy cyibdara HaTpus, HeoOxoaumyro ais npurotosieHus 0,15 m 12%
pacTBopa (IWIOTHOCTB pacTBOpa 1,1244r/cM?).

m(Na,SO,) =150 * 1,1244 * 0,12 =20,24r

20) Heobxonumo nmpuroroButh 500 M1 pacTBOpa rupokcuaa Hatpusi ¢ KoHuentpanueit 0,01 H.
PaccuuTaiite Maccy ruipokcua HaTpusi, KOTOPYIO HEOOXOIUMO B3SITh.

m (NaOH) =0,5*0.01 *40=0,2r

21) CocraBpTe  (QOpMyly  KOMIUIEKCHOTO  COEJMHEHHS IO  HA3BaHUIO:  HUTpAT
terpaammuamenu(ll), TerpakapobonumHukenb(0). YKaxuTe THUN KOMIIEKCHOTO COCIMHEHUS
(KaTUOHHBIN, AHUOHHBIN, HEUTPATIBHBII).

[Cu(NH3)4](NOs), — katnonnsIii komruiekc, Ni(CO)s — HeHTpaIbHBIN KOMITJIEKC

22) CocrtaBbTe (POpMyNly KOMIUIEKCHOTO COEIMHEHHMs MO Ha3BaHMIO: Tekcanuanogeppat(ll)
Kanus, TpuxioporpuakBako0ansT(IIl). Ykaxkure THI KOMIUIEKCHOTO COeAMHEHUsT (KaTHOHHBIM,
AHMOHHBIHN, HEUTPaAIbHBIN).

K4[Fe(CN)s] — annonnsrtit kommieke, Co(H,0);Cl; — HeHTpaibHBINA KOMILIEKC

23) Hamummre ypaBHEHHs peakivii, MPOUCXOASIIUX TpU M00aBIEHUU B PACTBOp HHUTpaTa
xpoma(Ill) pacTBopa ruapokcuaa Kanus.

Cr(NOs); + 3KOH = Cr(OH); + 3KNOs

Cr(OH); + 3KOH = K;[Cr(OH)s]

24) HamumuTte ypaBHEHHE peakIUil, MPOUCXOIAIled Npu H00aBlIeHHMM H30BITKa pacTBOpa
[MaHu/Ia KaJus K pacTBopy cynbdara xemeza(ll).

6KCN + FGSO4 = K4[FC(CN)6] + KzSO4

25) Hanumure ypaBHEHHE peakUuil, Mpoucxonsdiell mpu no0aBIeHUM H30BITKa pacTBopa
amMMuaka K pactBopy cynbdara meau(Il).

4NH3 + CUSO4 = [CUO\IH3)4]SO4

26) 3agaHa ciueayronas cxeMa peaKkiuu

Fe(OH)2 + NaClO3 + H2SO4 — Fe2(S04)3 + NaCl + H20

W3 npeioskeHHOro niepeuHs BoiOepure BemecTBa X 1 Y. BemectBo X SBIsS€TCS OKUCIUTENEM B
JTAHHOW peakiuu, a Y — BOCCTAHOBUTEIIEM.

1) XJIOpaT HaTpus

2) runpokcun xenesza(ll)
3) cynbdat xene3a(Ill)
4) cepHas KucjaoTa

5) XJIOpHUJT HATPUS

OtBer X —-1,Y-2

27) 33)18.Ha cicayromasa cxeMa pCakiun

H3P03 + KIO3 + X — Y + Iz + KzSO4 + HzO

) OPpCAJIOKCHHOTO MECPCUHSA BBI6epI/IT€ BemecTBa X U Y.

1)  PH;
2)  K.SO;
3)  HsPO,
4)  H,SO,
5y  KI

OmBer X—-4,Y-3
28) YCcTaHOBUTE COOTBETCTBHE MEX]Yy pEarupyrOIUMH BEIIECTBAMH W MapraHEeICoAepKaluM
MPOJIYKTOM PEaKLUU:

PEATMPYIOIME BEIIIECTBA MAPFAHEHCO)IEP)KAHIHPT
[TPOJIYKT PEAKLIHA
A) Nal + KMnOs + H,SO4— 1) MnO
B) Kzs + KMHO4 + Hzo g 2) MI’ISO4
B) KzSO3 + KzMI’lO4 + H20—> 3) Mn02
4) Kle’lO4
5)  Mn(OH),
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A b B

OTtBer 2 3 3
29) YcTaHOBUTE COOTBETCTBUE MEX]y pEarupyrollUMH BEIIECTBAMH UM MapraHelCcoAepKaluM
MPOIYKTOM PEAKIHH:

PEATUPVYIOILE BEI[ECTBA MAPIAHELICOJIEPXKA LN
[MPOIYKT PEAKLIUN
A)  KNO, +KMnO, + HCl— 1) MnCL
B) KNO,+KMnO, + KOH— 2)  MnCl
B) KNO,+ KMnO,4 + H,O— 3) MnO;
4) Kle’lO4
5)  Mn(OH),

3anumuTe B TA0IMIY BRIOPaHHBIE IIU(PHI MO COOTBETCTBYIONTUMHU OYKBAMH.
OtBerT: A b B
1 4 B3

30) Ilpu meiicTBuu pa3daBIEHHON CepHON KUCIOTHI HA ME/h

1) nomyuaetcs cyiabhaT MeIu U BOJOPO.T

2) BBIICTISICTCS] CEPHUCTBIN Ta3 B 00pasyeTcs cyibdaT MeIu U BoJa

3) peakuus HE HIIET

4) obpazyeTtcs cynb(ar MeIu U BBIACISETCS CEPOBOIOPOT

Otser 3

31). Ykaxute coenuHeHHe a3oTa X, KOTOpOE SIBISETCS KOHEYHBIM IMPOIYKTOM CJeIyrolei
[EMOYKH XUMHUYIECKUX TPEBPAICHUMN:

KOH KIVRO, +H,30 f Kl
MNa0s ? 4 5 F ? B ? X

BapuanTsl oTBera:

1.NO

2. NO,

3. KNO,

4. KNO;

OtBet 4

32). Ykaxure coeIMHEHUE AMIOMUHHS X, KOTOPOE SBISETCS KOHEYHBIM MPOAYKTOM CIIEIyIOMIeH
[EMOYKH XMMHUYCCKHUX TIPEBPAIICHHIA:

g.1" N HoO o HalOH (sefamox) o
Al CTUTAEIEHHE A > B PACTEOR > X

BapuanTsl oTBera:

1) ALO;

2) NaAlO,

3) AI(OH);

4) Na[Al(OH),]

Otger 4

33) [Ipu aelicTBUM KHCIOPOa HA JINTHH
1) oOpasyeTcst mepoKcua

2) obpa3yeTcs OKCUJ

3) obpazyeTrcst 030HHUT

4) peakuus HEe UAET

Otger 2

34) Ilpu geiicTBUM Ha pacTBOP HUTpaTa cepeOpa I1eso4ei B 0caJj0K BbINagaeT
1) runpokcun

2) OKCH]T

3) mepoxcuna
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4) cepebpo

OtBer 2

35) B KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTE PAaCTBOPSIOTCS

1) TonbpKO Meab

2) ToNbKO cepedpo

3) Menb, cepedbpo u 30JI0TO

4) menn u cepedpo

OtgeT 4

36) CocraBbTe YpaBHEHHE pEakIMM, MPOTEKAollee IPHU CIMBAaHUM BOAHBIX PAaCTBOPOB
MepMaHraHaTa Kajus U cyJb(puTa Kaaus.

2KMHO4 + 3K2$O3 + Hzo = ZMHOZ + 3K2$O3 + KOH

37) CocTtaBbT€ ypaBHEHHE PEaKIUU, MPOTEKAIolee MPH B3aWUMOJEHCTBUM IIMHKA C a30THOU
KHCJIOTOH, €CIIM OJTHUM U3 MPOAYKTOB sBIsieTcs okcun azora (1I).

3Zn + 8HNO; = 3Zn(NOs), + 2NO + 4H,0O

38) CocraBbTe ypaBHEHHE pEeaKIMHU, TPOTEKaroIlee MpHU CIUBAHUM BOJHOTO pacTBoOpa cylbhura
HATpHUs C PACTBOPOM AMXpOMaTa HATPUs, MOAKUCICHHBIM CEpHOM KHCIOTOM.

Na2CrzO7 + 3Nast3 + 4stO4 = CI'z(SO4)3 + 4Nast4 + 4H20

39) CocTaBbTe ypaBHEHHE DPEAKIMH, MPOTEKAIOIIee MpPU B3aUMOJICHCTBUU HUKENS C a30THOU
KHCJIOTOH, €CJIM OJTHUM U3 MPOAYKTOB sBIsieTcs okcun azora (1I).

3Ni + 8HNO; = 3Ni(NOs), + 2NO + 4H,O

40) CoctaBbTe ypaBHEHHE pEaKLUH, MPOTEKarollee NMpH IMPOMYCKAHWU CEPOBOAOPOAA 4depe3
pacTBOp AMXpOMAaTa HATPHsl, MOJKUCICHHBIA CEPHON KUCIOTOM.

Na2CrzO7 + 3st + 4stO4 = CI'z(SO4)3 +3S + NaZSO4 + 7H20

41) CoctaBbTe ypaBHEHHUE peaKkIuy, IPOTEKAOIIee P CIMBAHUU BOJIHOTO pacTBOpa MEPOKCHUIA
BOJIOPOJia C paCTBOPOM II€pMaHraHaTa KaJlusl, OJKUCIEHHBIM CEPHOM KUCIIOTOM.

2KMnO, + 5H,0; + 3H>SO4 = 2MnSO4 + 50, + K,S04 + 8H,O

42) CocTtaBbTe ypaBHEHHE PEAKIIMH, POTEKAIOIIEe IPU CIIMBAaHUHM BOAHOTO PACTBOPA MEPOKCHIA
BOJIOPO/Ia C paCTBOPOM MOJIA]Ia KaIusl, TOAKUCICHHBIM CEPHON KHCIOTOM.

2KI + H202 + HzSO4 = Iz + KQSO4 + 2H20

43) CocTaBbTe ypaBHEHHE PEAKIIUU, MPOTEKAIOIIEE MPU CIWBAHUH BOJHOTO PACTBOpA HUTPHUTA
KaJIusl C pacCTBOPOM MOJM/1a KaJusl, IOAKUCIEHHBIM CEPHONU KHCIIOTOM.

2KI + KN02 + HzSO4 = NO + Iz + KZSO4 + 2H20

44) Paccuuraiite HopmansHOCTH 0,25 M pactBopa K2Cr207 u 0,1 M Na2S B peakuuu:
K2Cr207 + Na2S + H2S04 — S+ . ..

OtBet: Cy(K,Cr,07)=0,25:1/6 =1,5 1. Cy(Na,S)= 0,1 :1/2=0,2 n.

45) Paccuuraiite HopmanbHOCTE 0,3 M pactBopa KMnO, u 0,1 M NaNO; B peakiuu:

KMI’IO4+ NaNOz + HzSO4 —

OtBet: C,(KMnOy4) = 0,3:1/5=1,51. Cu(Na,S)= 0,1:1/2=0,2 n.

46) Pacnonoxmure BeliecTBa B MOpsKe Bo3pacTaHusi pH MX BOJHBIX pacTBOPOB:

1 - NaNOs, 2 - K»S, 3- H,SO,

Ortsert: 312

47) PacnionoxuTte BeliecTBa B opsiake yobiBaHusl pH MX BOAHBIX pacTBOPOB:

1 —Na,S0;3, 2 - KOH, 3- CuSOg4

Otger: 213

48) Bribepute aBa BellecTBa, BOJHBIC pACTBOPHI KOTOPBIX UMEIOT IIEJIOUHYIO CpeLy

1) KCI1O 2) MgSO4 3) Na,SO, 4) K,CO;

Otser 14

49) BeiOepute 1Ba BEIIECTBA, BOJHbBIE PACTBOPHI KOTOPHIX UMEIOT HEUTPaIbHYIO Cpely

1) NaClO 2) KBr 3) KzSO4 4) N32CO3

OtBer 23

50) HaubonpIiee KOJIMYECTBO TEIIOTHI BBIIEISIETCS B IIpOLIECcCe

1) 2Cpagury + Howy = CoHaoy, AH? = 54,1 xkan
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2) IZ(r) + H2(r) = 2HI(1-), AH° = 53,2 KI[)K

3) 2N0(r) + Oz(r) = 2N02(r), AHO = -1 13,5 Kﬂ;)K

4) C2H4(r) + Hz(r) = C2H6(r), AH’ = -32,7 KKaJl

Otser 3

51) DHranpnus peaknuu BoccTaHOBieHUs okcuia xpoma (III) amomuHuem cocraBnser -236
k/[x/mMonb Cr. Tepmoxumuueckoe ypaBHEHUE 3TOM peakun
1) CI'203(K) + 2AI(K) = A1203(K) + 2CI'(K), AH’=-118 KI[)K
2) CI'203(K) + 2A1(K) = A1203(K) + ZCT(K), AHD = 236 KI[)K
3) CI'203(K) + 2AI(K) = A1203(K) + 2CI'(K), AH° = -472 KI[)K
Otser 3

52) B pactBope xakoro coeguHenus pH 6onbiie 7?

1) cynbdar maruus

2) XJI0pHUl aMMOHHUS

3) HUTPUT Kaus

4) consiHas KUCIIOTa

Otser 3

53) B pactBope xakoro coeguHenus pH 6onbiie 7?

1) xnopun nuTus

2) TUIIOXJIOPUT KaJus

3) autpat meau(1l)

4) cepHas KHCIOTa

Orser 2

54). B pactBope kakoro coeaunenust pH menpiie 77
1) CyJIbMUT Kaaus

2) XJIOpUJI HATpUs

3) HUTpAT HATpUs

4) a30THAas KUCIIOTa

Orser 4

55) B pactBope kakoro coequHenust pH menbie 7?

1) xsmopu nMHKA

2) XJIOPUT HATPHS

3) aMmmmax

4) xapOoHaT HaTpUs

Otser 1

56) B pactBope xakoro coequnenusi pH paBuo 7?

1) YKCyCHasl KUCJIOTa

2) XJIOPUJ Kaaus

3) aMMHaK

4) KapOOHAT HATPHS

Otger 2

57) B pactBope xakoro coequnenust pH paBuo 7?

1) XJIOpUJ MarHust

2) cyabdar Kaaus

3) cynbdat meau(Il)

4) KapOOHAT HATPHS

Otger 2

58. Bribepute 0JJHO BEpHOE CY>KACHUE U3 MTPEJICTABICHHBIX

1) B pactBope ammuaka okpacka ¢eHosTagerHa CTaHOBUTCS MaJTHHOBOM.
2) O4uCTUTDH BOLy OT PACTBOPEHHON B HEW COJIM MOKHO C TIOMOUIBIO JICIUTEIbHON BOPOHKH.
3) Hns HarpeBaHWs pacTBOPOB B JIAOOPATOPUU MOYKHO HCIIOJIB30BAaTh TOHKOCTCHHBIN
XMUMUYECKUN CTaKaH.

Otser 1
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59. Bribepute 0JJHO BEpHOE CY>KACHUE U3 MTPEJICTABICHHBIX

1) B pactBope ruapokcua HaTpUsl OKpacka METHIIOPAHKa HE U3MEHSIETCS.

2) B naboparopuu Uit U3MEIbYEHHSI TBEP/BIX BEIIECTB UCTIONb3YIOT CTYIKY U TECTHUK.

3) s u3aMepeHust I0THOCTH PACTBOPOB UCIIONIb3YIOT IBIUOMETD.

Otser 2

60. Beibepute 0HO BEpHOE CYKJIEHUE U3 MPEJCTAaBICHHBIX

1) Bpom OTHOCHUTCS K JIeTKOBOCIUIaMeHsFoIuMcs sxuakoctsam (JIBX).

2) Conu KaJibLisl OYEHb STOBUTHI, TO3TOMY paboTaTh C HUMU pa3peliaeTcs TOJbKO B IepyaTKax.
3). [IpokanuBaHue BEIIECTB MOXKHO NMPOBOAUTH B (pap(OpPOBBIX TUIIISX.

Otser 3

61. Boibepute 0JJHO BEpHOE CY>KACHUE U3 MTPEJICTABICHHBIX

1) [lomyuenue xaopa HEOOXOAUMO POBOAUTH B BBITSDKHOM IIKAQY.

2) B pacTBOpe cosiHON KUCIOTHI (heHoNI(TanenH CTAHOBUTCS MAJTMHOBBIM.

3). [IpokanuBaHue BEIIECTB MOXXHO MPOBOJAUTH B TOHKOCTECHHOM KOJIOE.

Ortser 1

62) PaccuuTaiite pH 0,001M pactBOpa rugpokcua JuTusl.

Otger: pOH =-1g 0,001 =3; pH=14-3=11

63) PaccuuTaiite pH 0,0005M pacTBOpa ruIpoKCHa KaabITHs.

OtBer: pOH =-1g 0,001 =3; pH=14-3=11

64) Paccuuraiite pH 0,0001M pacTBOpa ruapoKcuaa Kaus.

Otgetr: pOH =-1g 0,0001 =4; pH=14-4=10

65) Hammmure ypaBHEHWE OUCCOIMAIMA HHUTpaTa aaloMHHHS. PaccumTaiiTe KOHIIEHTpAIUIO
KaTHOHOB U aHHOHOB B 0,003 MOJIB/11 pacTBOpE HUTpATA ATFOMUHHUSL.

AI(NO;); — A"+ 3NO5

[AP’"] = 0,003 mMoub/1

[NOs]=0,003 * 3 =0,009 mons/n

66) HanumuTe ypaBHEHHE IUCCOLMALMU XJOpHOM kucnoTel. Paccumtaiite pH 0,0001M
pacTBOpa XJIOPHOU KHUCIOTHI.

HCIO; — H"+ ClO4

Otset: pOH =-1g 0,0001 =4

67) Hanumure ypaBHeHHE JUCCOLMALUU cepHOW kucioTel. PaccunTaiire pH 0,0005M pactBopa
CEPHOM KHUCJIOTHI. (TTPH pacueTe MPUMHUTE CTETICHb AUCCONMANK cepHON KUcIoThl 100%)

H,SO,; — 2H + SO42_

[H]= 10,0005 * 2 =0,001 monb/mn

Otset: pOH =-1g 0,001 =3

68) KonmeHTpamusi HUTpPAT-HOHOB B pacTBOpe HuTpata ImHKa cocrtaBiser 0,02 moib/m.
Paccuuraiite KOHIEHTpalMI0O HOHOB LIMHKA B J3TOM pacTBope. Hammmure ypaBHEHHE
JYICCOLMAIIMN HUTpaTa LIMHKA.

Zl’l(NO3)2 — 7Zn*'+ 2NO5

[Zn*1=0,02 /2 =0,01 mons/n

69) Hanummre ypaBHEHHE TUCCOLMAIMU a30THON kucaoTel. Paccunraiite pH 0,001M pactBopa
A30THOM KUCJIOTHI.

HNO; — H + NO;5

Otset: pOH =-1g 0,001 =3

70) Hanumute ypaBHEHHE qUccolManuu opTrodochata HaTpus. PaccuntaiiTe KOHUEHTPAIHIO
KaTroHOB 1 aHnOHOB B 0,001 Momnb/1 ero pacTBOpe.

Na3PO4 — 3Na++ PO43_

[PO,*]= 0,001 monb/n

[Na']= 0,001 * 3 =0,003 moub/1

71) KonuenTtpauus kapOOHaT-MOHOB B pacTBope KapOonarta Hatpusi cocraBisieT 0,02 mMomb/i.
Paccunraiite KOHILIEHTpAallMIO HOHOB HAaTpusi B JTOM pacTBope. Hamummmure ypaBHeHue
JYiccolranuy KapOoHaTa HaTpHUsL.
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N3.2CO3 — 2Na++ CO32_
[Na']=0,02 * 2 = 0,04 monb/1
72. PeakTHBOM Ha MOH Oapusi SIBJSIETCS] PACTBOP, COAEPIKAIIIU

1) TUAPOKCH]I-UOHBI
2) CyJb(aT-uOHBI

3) XJIOPUI-HOHBI

4) HUTPAT-NOHBI
Orser 2

73. PeakTMBOM Ha MOH aMMOHHUS SIBJISIETCS] pACTBOP, COJIEP KAl

1) ruIpOKCHI-UOHBI

2) cynbdaT-uOHBI

3) XJIOpUA-UOHBI

4) dpocdar-nons

Otser 1

74. BwiOeputre aBa BEILIECTBA, KOTOPhIE MOTYT OBITh HUCIOJIB30BAaHBI i KayeCTBEHHOTO
orpezeNieHus XjJopuaa 6apus B pacTBope

1) xmopun nutus

2) HUTpAT HATpUA

3) cynbdar kanus

4) natpuit

5) Hutpar cepedpa

Otser 35

75. BwiOepure aBa BeLIECTBA, KOTOpPhIE MOTYT OBITh HUCIOJIB30BAaHBI i KayeCTBEHHOTO
ornpezaeneHus: OpoMuia allOMUHUS B PaCTBOPE

1) xmopun nuTus

2) HUTpAT HATpPUA

3) TUIPOKCHT KaTus

4) mutpat cepedpa

5) xkapOoHaT MarHus

Otger 34

76) T'uapokapOOHAT-HOH MOXHO OOHapy>KUTh B PacTBOpPE C MOMOIIBI0 KUCIOTHL. Hamumure
COKpAaIlllCHHOE HMOHHOE€ YypaBHEHHE JaHHOMW pEeakuuu. YKaXWTe, KaKuM [PU3HAKOM
COMPOBOXK/IAETCS TaHHASI PEAKIIUSI.

HCO3- + H+ = CO2 + H20, BeigeaeHue raza

77) ®ochaT-uOH MOXKHO OOHAapykMTh B PACTBOPE C IOMOIIBIO PACTBOPOB coyiel Oapwus.
Hanumure cokpallleHHOE MOHHOE YpaBHEHUE TAHHOW peaklHu. YKaKUTE, KaKUM MPU3HAKOM
COMPOBOXK/IAETCS TaHHASI PEAKIIUSI.

2P043- + 3Ba2+ = Ba3(PO4)2, Bemaaenue 6emoro ocaaka

78) Vlon Menu MOKHO OOHApPYKUTh B PACTBOPE C TOMOIIBIO PACTBOPOB CYIb(MHUAOB IIEIOYHBIX
MeTaisioB. Hanumure cokpallleHHOE MOHHOE YpaBHEHHME JAHHOM peakiuu. YKaKuTe, KaKUM
MIPU3HAKOM COINPOBOXK/IA€TCA JaHHAs PEaKIIMsl.

S2- + Cu2+ = CuS, BbIIaZiIcHUE YEPHOTO OCAIKa

79) Hamummre ypaBHEHHE pEaKIMH, MPOTEKAIlee TMPU CIUBAHUU BOJHBIX PAcCTBOPOB
KapOoHaTa HATPUs U HUTpaTa MeIu. YKaKWUTe, KaKUM IPU3HAKOM COMNPOBOKIACTCS TaHHAas
peakiusi.

2Na2CO3 + 2Cu(NO3)2 + H20 = (CuOH)2CO3 + CO2 + 4NaNO3

Brinanenue ocajka u BblI€JICHUE ra3a

80) Hamummmre ypaBHEHHME peEaKIMH, MPOTEKAIOIIEe MPU CIMBAHUU BOJHBIX PAcCTBOPOB
KapOoHaTa HATPUS M HUTpATa aTIOMUHUS. YKaXXHUTE, KAKUM MMPU3HAKOM COIIPOBOXKIACTCS JaHHAS
peaxkuus.

3Na2CO3 + 2AI(NO3)3 + 3H20 = 2AI(OH)3 + 3CO2 + 6NaNO3

Brinasenue ocasika u BblJieJI€HHE ra3a
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3.1.2. MeTtoanueckue MaTepHabl, ONpeAe/sOlNde MPoneIypbl OLECHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WJIH) ONbITA [eATEJbHOCTM B XOJAe TeKylero KOHTPOJs
yCIeBaeMOCTH
YcTHBIN OTBET

Onenka 3HaHu# npeanonaraer AuddepeHInpoBaHHbIN MOAX0/] K o0yyaromemMycs, y4er
€ro MHAUBHIyaJIbHbIX CIOCOOHOCTEH, CTENEeHb YCBOEGHUS M CUCTEMAaTU3allud OCHOBHBIX MOHITHHA
U Kareropuil mo gucuuruinHe. Kpome Toro, oreHuBaeTcsi He TOJBKO TIyOMHAa 3HaHUMH
MOCTABJIEHHBIX BOIIPOCOB, HO M yMEHHE HCIOJb30BaTh B OTBETE MPAKTUYECKUN MaTepual.
OneHuBaeTcst KyJapTypa pedH, BllaJicHUE HaBBIKAMU OPaTOPCKOr0 UCKYCCTBA.

Kpumepuu oyenusanus: nocienoBaTelIbHOCTb, TOJIHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3NMYHBIX TOYEK 3pPEHMsA, CaMOCTOATENIbHOEe 0000IIeHne MarepHuaina, MCIOJIb30BaHNE
npoeccHoHaNbHBIX TEPMUHOB, KYJIbTypa pe4H, HaBBIKM OpaTOPCKOro MCKyccTBa. M3noxeHue
MaTepuaina 0e3 (aKTHUYECKUX OIIHOOK.

OueHka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepHall M3JIaraeTrcs MCUEpIbIBAIOIIE,
IIOCJIEZI0BATENBHO, TPAMOTHO M JIOTHYECKH CTPOMHO, IMPH 3TOM PAaCKpBIBAIOTCA HE TOJIBKO
OCHOBHBIE TIOHATHSA, HO U QaHAIM3UPYIOTCS TOUYKH 3pEHUS pa3INuHbIX aBTOpoB. OOyyarommiics
HE 3aTPYJHSETCS C OTBETOM, COOIONAET KyJIbTypy PeuHu.

OneHka «xopouwto» CTaBUTCS, eclii 00ydaroluiicss TBepJ0 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPaKTHYeCKylo 0a3y, HO MpU OTBETE Ha BOMPOC JIOMYCKaeT
HECYIIECTBEHHbIE TOTPEITHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS, €CIIM OOY4YalOUIMICA OCBOMJ TOJBKO
OCHOBHOM MartepHall, HO HE 3HAeT OTAENIbHBIX JeTalied, I0MyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIbHbIE (POPMYJIHMPOBKH, HApyIIAeT IOCIEA0BATEIbHOCT B H3JIOKEHUM MaTepuana,
3aTpyJHSETCS C OTBETAMM, IIOKAa3bIBaeT OTCYTCTBUE JIOJDKHOW CBS3M MEXAYy aHalU30M,
apryMeHTaluel 1 BbIBOJAMM.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €COU OOydalouluiicss He OTBe4yaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

Keiicol (cuTyanuu u 3a1a4M ¢ 32JaHHbIMHU YCJIOBUSIMH)

OOyuaromuiics JTOMKEH YMETh BBIJCIUTh OCHOBHBIC MOJOXEHHS M3 TEKCTa 3aJayd,
KOTOpBIE TPEOYIOT aHaIM3a U CIIyKaT YCIOBUAMHU perieHus. Mcxos U3 mocTaBiIeHHOTO BOIpoca
B 3aJ1aue, MONBITATbCS MAaKCUMAJIBbHO TOYHO OINpPENEeNUTh Npo0OIeMy U COOTBETCTBEHHO PELIUThH
ee.

3amaun MOTYT peIIaThCsl YCTHO W/HMIM MUCbMEHHO. [IpH peleHnu 3a1ad Takke Ba)KHO
MpaBUIBLHO C(HOPMYIUPOBATh M 3alMHCaTh BOMPOCH], HayWHasg C Oojiee OOMMX |, KOHYas
YaCTHBIMHU.

Kpumepuu oyenusanus — olleHKa yUUTHIBA€T METObI U CPEJCTBA, UCIIOIb30BAaHHBIE MIPU
peLICHUH CUTYallMOHHOM, TPOOJIEMHOM 3a/1a4H.

OueHka «omauunO» CTaBUTCS B Ciydae, Korja OOydaroluiicsi BBIMOJIHHWI 3a/laHue
(pemm 3a1a4y), UCIOIB3YS B TOJTHOM 00BbEMEe TEOPETUUECKHE 3HAHUS U MPAKTHUECKUE HABBIKH,
MOJTyYEHHBIC B TIpOIecce 00ydIeHHUSI.

OrneHka «xopouioy CTaBUTCS, €CIM OOYYarOIIUICS B LIEJIOM BBITIOJIHUI BCE TpeOOBaHUS,
HO HE COBCEM YETKO OIpeNeisieTcsl Omnopa Ha TEOPETHYECKUE TOJIOKEHHSI, H3JI0XKEHHbIE B
Hay4HOU JUTEepaType MO JAHHOMY BOIIPOCY.

Ouenka «yoosnemseopumenvbHo» CTaBUTCS, €CIIU 00yUaIOUIUIICs MOKa3all MOJ0KUTEIbHbIE
pE3yJIbTAThI B IIPOLIECCE PELIECHUS 3a4aUH.

Ouenka «HeyoosnemeopumenbHo» CTABUTCS, €CIU O00ydYaroluiics He BBIIOJHWI BCE
TpeOOBaHUSI.

JlucKyccuOHHbBIE poue1ypbl

Kpyenviti cmon, ouckyccus, nonemuka, oucnym, dedamsi, MUHU-KOHGepeHyuu SBISIOTCS
CpEICTBaMH, IO3BOJISIONIMMH BKJIIOYUTH OOYYaIOIIUXCS B Ipolecc OOCYXKIEHUS CIHOPHOTO
BOIpOCa, MPOOJIEMbl M OLIEHUTh UX YMEHHE apryMEHTHpPOBATh COOCTBEHHYIO TOYKY 3PEHHS.
3aaHue naercs 3apaHee, ONpeAessieTcs] Kpyr BOIPOCOB ISl OOCYXACHUS, TPYMNIbl YYACTHUKOB

28



3TOr0 00CYXKICHUS.

JICKyCcCHOHHBIE TIPOLIEAYPBI MOTYT OBITh UCTIOJIB30BAHBI IS TOTO, YTOOBI CTYIEHTHI:

—Jy4lle MOHSIM YCBOsIeMbIil MaTrepuan Ha (GoHe pa3sHOOOPA3HBIX MO3UIMKA U MHEHUH, HE
00s13aTeIbHO JOCTUTasi 00ILEro MHEHUS;

— CMOINIM IIOCTHYb CMBICI HM3y4aeMOI0 MaTepuana, KOTOpbI HHOTJa YyBCTBYIOT
MHTYUTHUBHO, HO HE MOTYT BBICKa3aTh BepOaJbHO, YETKO U SCHO, MJIM KOHCTPYHPOBATH HOBBII
CMBICJI, HOBYIO ITO3HIINIO;

— CMOTJIM COIJIacOBaTh CBOKO MO3UIMIO WM JEUCTBUS OTHOCHUTEIBHO 00CYXIaeMoil
poOIEMBI.

Kpumepuu oyenusanus — oueHuBaoTCA ASUCTBUS BCEX YUYaCTHUKOB rpymnibl. [lonnmanue
npoOjeMbl, BbICKa3blBaHUS M JCHCTBHUS MOJHOCTHIO COOTBETCTBYIOT 3aJ@aHHBIM  LIEJISM.
CooTBeTcTBHE pealbHON JIEHCTBUTEIBHOCTH pEllIeHUH, BEIpa0OTaHHBIX B X0Jie UTpbl. BrageHue
TEPMUHOJIOTHEH, JEMOHCTpAlUs BJIAJCHUS Y4eOHBIM MaTepHajioM IO TeME HUIpPHI, BIIAJCHUE
METOJIaMU apryMeHTallul, yMeHHe paboTaTh B Ipymine (YyMEHHEe CIylaTh, KOHCTPYKTUBHO BECTH
Oecenmy, yoexxaaTh, yIpaBlsiTh BpeMeHEM, O€CKOHGIMKTHO OOIIAThCS), TOCTHKEHHE HTPOBBIX
1eseH, (COOTBETCTBUE POJIM — MPHU POJIEBOM UTPE). SICHOCTH M CTHIIb M3JIOKEHUS.

OneHka «omauuno» CTaBUTCS B Clydyae, KOTJa Bce TPeOOBAHMUS BBINOJHEHBI B MOJIHOM
o0Beme.

OmueHka «xopouio» CTaBUTCS, €CIM 0OydYarolrecs B IEJIOM JEMOHCTPUPYIOT TOHUMAaHUE
po0OJIeMbl, BHICKAa3bIBAHUS U JCHCTBHS MOJHOCTHIO COOTBETCTBYIOT 3aJJaHHBIM 1esaM. Pemenus,
BbIpaOOTaHHBIE B XOJ€ WIPHI, MOJHOCTBIO COOTBETCTBYIOT peayibHOW AeHcTBUTEIbHOCTH. Ho
HEKOTOpbIe 0OBSICHEHUSI HE COBCEM apryMEHTHPOBAHbI, HAPYIIEHbI HOPMbI OOILIEHUS, HAPYILICHBI
BPEMEHHBIE PAMKH, HAPYIIEH CTUJIb U3JI0KECHMUSL.

OueHka «yoosnemeopumenvbHo» CTABUTCS, €CIIM 00y4aroIuecs B LEJIOM JEMOHCTPUPYIOT
MOHMMaHHe TPOOJIEeMbI, BEICKa3bIBAHUS U JACUCTBUS B LIEJIOM COOTBETCTBYIOT 33JaHHBIM LIEJISM.
Opnako, pelieHusi, BbIpaOOTaHHBIE B XOJ€ WIPbI, HE COBCEM COOTBETCTBYIOT pEajbHOM
HIelcTBUTENbHOCTH. HekoTopble OOBSICHEHHS HE COBCEM apryMEHTHPOBAHBI, HapyIICHbBI
BPEMEHHbBIE PAMKH, HAPYIIEH CTUJIb HU3JT0KECHHUS.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, eciaM oOydarommecs HE MOHUMAIOT
po0JieMy, UX BBICKa3bIBaHHSI HE COOTBETCTBYIOT 3a/IaHHBIM LIETISIM.

TecrupoBanue

SBnsiercss OAHMM U3 CPEACTB KOHTPOJISL 3HAHMM OOy4YaromMXCs MO JAUCHUIUIMHE
(Monyni0).

Kpumepuu oyenueanus — npaBUIbHBIN OTBET Ha BOIIPOC

Onenka «omauyH0» CTaBUTCS B Cllydae, €CJIM NPaBWIBHO BbINOIHEHO 90-100% 3anaHuil.

Or1eHKa «xopouto» CTaBUTCS, €CITU TIPABUIIHHO BBITTOTHEHO 70-89% 3amanuid.

OneHka «yoosnemseopumenbHoy CTaBUTCA B Clydae, €CJIM MPaBUIBHO BHINOJHEHO 50-
69% 3amaHui.

OneHka «HeyoognemeopumenbHoy CTABUTCS, €CIU NMPAaBUIBHO BBIOJHEHO MeHee 50%
3aJaHuH.

KonTposbnas padora

OnenuBaeTcsi HEe TOJBKO TIJIyOMHA 3HAHMM MOCTaBIEHHBIX BOIPOCOB, HO M yMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenusanus: nocienoBaTelIbHOCTb, TOJIHOTA, JOTMYHOCTD U3JI0KEHUS, aHAIIN3
Pa3NUYHBIX TOYEK 3PEHMS, CaMOCTOATENIbHOE 0000IIeHne MaTepuana. M3nokeHue marepuana
0e3 (haKTHIECKUX OITHOOK.

OneHka «omauuHO» CTaBUTCS B CIIydae, KOT/ia COOJIIOICHBI BCe KPUTEPHH.

OneHka «xopouwto» CTaBUTCS, eclii 00ydaroluiics TBepJ0 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT NPAaKTUYECKyl O0a3y, HO JOIyCKaeT HEeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS, €CIIM OOY4YalOUIMICA OCBOMJ TOJBKO
OCHOBHOM MaTtepHall, HO HE 3HAeT OTAENIbHBIX JeTallel, I0MyCKaeT HETOYHOCTH, HEAOCTATOYHO
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NpaBUIbHbIE (POPMYJIHMPOBKH, HApyIIAeT IOCIEA0BATEIbHOCT B H3JIOKEHUM MaTepuana,
3aTPyJHSETCS C OTBETAMM, IIOKAa3bIBa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHalU30M,
apryMeHTaluel 1 BbIBOJAMH.
Ouenka «HeyoosremeopumenvHoy CTaBUTCS, €COU OOydalouluiicss He OTBe4YaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.
3.2. OueHoYHbIe MaTEePHAJIBI [JIs1 IPOBEACHHUS IMPOMEKYTOYHOM aTTEeCTALNHU
3.2.1. Kputepuu oueHKH pe3yJIbTaTOB 00YUYeHHUsI 0 JUCHHUILJINHE (MOIYJII0)

I kaxa
OIleHUBAHHS

PesynbTatsl
00y4yeHust

Iloka3aTenu oueHMBaHUS Pe3y/IbTATOB 00y4eHUsI

OTJIMYHO

3Haer:

- oOyuaromuiics I'TyOOKO U BCECTOPOHHE YCBOWJI MaTepual, YBEPEHHO,
JIOTUYHO, TIOCIIEI0BATEIbHO U TPAMOTHO €r0 M3JIaraeT, ONUpasiCh Ha 3HAHMS
OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPBHI,

- Ha OCHOBE CHCTEMHBIX HAy4YHBIX 3HAHUH JenaeT KBann(pUIUPOBAHHBIC
BBIBOJIBI M1 00001IEHNS], CBOOOIHO ONIEPUPYET KATETOPHUSIMH U MIOHATHIMH.

YMmeer:

- oOydJaromuiics yMeeT caMOCTOSTENFHO M IPAaBWIBHO pemarh y4eOHOo-
npodeccroHanpHBlE  3aayd WM 3aJaHusl, yBEPEHHO, JIOTWYHO,
MOCJIEI0BATENBHO U apTYMEHTHPOBAHO U3JIaraTh CBOE pellIeHHE, UCIIONb3Ys
Hay4HbIE [TOHATHUS, CChITIasiCh HA HOPMAaTHUBHYIO 0a3y.

Brnaneer:

- oOydaromuiicss BIajeeT parioHaIbHBIMU METOJaMHU (C HUCIIOJIb30BAaHUEM
paMOHATHHBIX METOJAWK) PEIICHUS CIOXHBIX MPO(ECCHOHANBHBIX 3a/1ad,
MPEACTABICHHBIX JI€J0OBBIMU UTPaMH, KEHCaMU U T.1.;

IIpu pemenun npoaeMOHCTPUPOBAT HaBBIKU

- BBIJICJICHUS [JIABHOTO,

- CBA3KOH TEOPETHUECKUX IMOJOKEHUH ¢ TpeOOBaHUAMU PYKOBOMSIINX
JIOKyMEHTOB,

- M3JI0KEHMSI MBICIIEH B JIOTMUECKOH MOCIEI0BATEIBHOCTH,

- CaMOCTOSITETTLHOTO aHaiu3a (akThl, COOBITHIH, SBICHUM, MPOIIECCOB B MX
B3aUMOCBS3U U JUAJIEKTHUECKOM Pa3BUTHH.

XOPOIIO

3Haer:

- 00y4YaloIIuiicsi TBEpIO YCBOWJI MaTepHall, JOCTaTOYHO TPaMOTHO ero
W3J1araeT, ONMpasch Ha 3HAHUSI OCHOBHOM M JIOTIOJTHUTENILHOM JINTEpaTyphl,
- 3arpynHsercss B (OpPMYJIHPOBAHMM KBaJH(UIIMPOBAHHBIX BHIBOJOB MU
000011IeHUl, omepupyeT KaTeropusiMH U TMOHATUSMH, HO HE Bcerzaa
NPaBHIBHO UX BEpUPHULIUPYET.

YmMmeer:

- 00YJarOIIHIACS YMEET CAMOCTOSTEIBHO H B OCHOBHOM TPABIJIBHO PEIaTh
y4eOHO-TIPO(eCCHOHATBHEIE 3a/1aud WM 3aJaHusl, YBEpPEHHO, JIOTWYHO,
MOCJIE/IOBATENIFHO M apryMEHTHPOBAHO H3JaraTh CBOE pEILICHHE, HE B
MOJIHOM Mepe WCIONB3Ysl HaydHbIe TOHATHS W CCHUIKM Ha HOPMATHBHYIO
0asy.

Brnaneer:

- O0ydYaroIuiics B IEJIOM BJIAJCET PANMOHATLHBIMA METOJAAMHU PEIICHUS
CIIOXHBIX TIPOPECCHOHATBHBIX 3aa4, PECTABICHHBIX JEIOBBIMHI HTPAMH,
KelcaMu U T.]I.;

Ilpu pemieHnn cMor MNPOAEMOHCTPUPOBATh JOCTAaTOYHOCTb, HO HE
TITyOWHHOCTH HABBIKOB,

- BBIJICJICHUS TJIaBHOTO,

- U3JI0JKECHUS MBICIICH B JIOTHYECKOM ITOCIIEIOBAaTEILHOCTH,

- CBS3KM TCOPETUYECKUX IMOJOXKCHUN C TPCOOBAHHSIMHU PYKOBOMISIIMX
JIOKYMEHTOB,

- CaMOCTOSTEIBLHOTO aHanu3a (akThl, COOBITHIH, SIBICHUM, MPOIIECCOB B MX
B3aMMOCBSI3U U JUAJIEKTUYECKOM Pa3BUTHH.

YJIOBJIETBO-
PUTEJILHO

3Haer:

- 00y4alOIINIACs OPUCHTHPYETCS B MaTepHae, OMHAKO 3aTPyIHSICTCS B €ro
U3JI0KECHHY;

- TOKa3blBaeT HEJOCTaTOYHOCTb 3HAHWI OCHOBHOM W JONOJHHUTEIbHOU
JIUTEPaTypBI;

- 1200 apryMEeHTHPYET Hay4HbIE ITOJI0KEHHSL;

- IPaKTHYECKH He CrocoOeH c(hOpMyITHPOBATh BBIBOJIBI M 0000IICHUS;

- YACTHYHO BJIAJIEET CUCTEMOM ITOHATHI.

YmMmeer:

- 00yJaromuiicss B OCHOBHOM YMEET PeIInTh y4eOHO-IpodecCHOHATBHYIO
3aJjady WM 3a/laHHe, HO JIOITyCKaeT OIMMOKH, c1a00 apryMEeHTHPYET CBOE
pelIeHre, HeJOCTaTOYHO HCHOJIB3YeT HAay4YHBIC MOHATHS U PYKOBOZSIIUE
JIOKYMEHTBI.

Bnaneer:

- 06yanOHlHﬁCH BJIAACCT HCEKOTOPbLIMU palfUOHAJIbHLBIMU MCTOAAMH
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pEelIeHUs  CIOXHBIX ~ MPO(QECCHOHANBHBIX  3aJad, IPEACTABICHHBIX
JIETIOBBIMU MTPaMH, KeicaMu U T.1.;

IIpu pemienrn NpoaeMOHCTPUPOBAT HEAOCTATOUHOCTh HAaBBIKOB

- BBIJICJICHUSI TJIAaBHOTO,

- U3JI0KEHUSI MBICIIEH B JIOTMUECKOH MOCIeI0BATEIbHOCTH,

- CBS3KH TCOPETHYCCKHAX IMOJOXKCHANH C TPCOOBAHHAMHU PYKOBOJISIINX
JIOKyMEHTOB,

- CaMOCTOSTENIFHOTO aHalu3a (aKkThl, COOBITHI, SBICHUMN, MPOIECCOB B HX
B3aMMOCBSI3U U JUAJIEKTUYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3Haer: - 00ydJaroIIHiics HE yCBOWII 3HAUNTENIFHON YacTH MaTepHaa,
PUTEJIBHO - HE MOXKET apIr'yMEHTUPOBATh HAay4YHBIE [10JIOKECHHUS;

- He GOpPMYIHPYET KBATU(UIIMPOBAHHBIX BEIBOJIOB M 0000IICHHUI;
- HE BJIaJIeeT CUCTEMOH MOHSITHH.

VYmeer: o0ydJaromuiics He IOKa3al YMEHHE pelaTh y4eOHO-IpodeccCHOHAIBHYIO
3a1a4y WM 3aJIaHUeE.
Bna}IeeT: HC BBIINIOJIHCHBI Tpe6OBaHI/IH, MMPEABABIIACMBIC K HaBbIKaM, OLICHHBACMbIM

«KYOOBJICTBOPHUTCIBHO».

3.2.2. KonTpoJsbHbIe 3aJaHUs] W/WJIN MHbIE MATEPUAJIBI VISl IPOBeeHUsI TTPOMEKYTOYHOM
arrecTauuu
Cnucok BONPOCOB /Uil YCTHBIX OTBETOB (BAPHUAHTHI TECTA)

1.

[98)

10.

11.

12.

13

14.

15.

16.
17.

18.

KopnyckynsipHO-BOIHOBOM Jyann3M. BeraucieHne JUIMHBL BOIHBI Ae-bpoiiisd 11
MaTepHaibHOro oobekra. Kak yoennThest B MOSIBIIEHUH BOJIHOBBIX CBOMCTB
MaTepHaTbHBIX 00BEKTOB?

CsoiictBa BosmHOBOH (pyHKIMM. [ToHsATHE 00 ypaBHeHuu llpenunrepa. KBantossle uncna
KaK XapaKTepUCTUKA COCTOSHUS 3JIEKTPOHA B aTOME.

XapaKkTepUCTUKA COCTOSHUSA 3JIEKTPOHA B aTOME CUCTEMON KBAHTOBBIX YHCEIL.

[Tpunuun [laynu u npaBuno XyHnaa. CKOJIbKO MAKCUMAIIBHO 3JIEKTPOHOB MOXKET
HaxomuThcd B N—cioe, d-obomouke?

DJNEeKTPOHHBIN CIIOH, ANIEKTPOHHAS 000JI0YKa, SJIEKTPOHHAs opOuTans. MakcumaabHOe
YHCIIO0 3JIEKTPOHOB B CJI0€, 000JI0YKE U Ha OPOUTAIIH.

DHeprus 3JIeKTPOHA B MHOTOJIEKTPOHHOM aToMe. DHEPreTHUECKUN Psiji aTOMHBIX
op6uTaneii. Dnektponnsle Gopmysl atomos Ni, Se u nona Fe''.

CoBpemenHas (OpMyITHPOBKA MEPHOANYECKOTO 3aK0oHa. [leprnoanueckoe n3MeHeHne
CBOIMCTB Ha IPUMEPE SHEPTUH NOHU3ALMH aTOMa U paJinyca UOHa.

ATOMHBIE U HOHHBIE PaInyChl, KaK UX onpeaessitoT? OCHOBHbIE 3aKOHOMEPHOCTH
M3MEHEHHUs aTOMHBIX PaJInyCOB I10 MIEPUOIaM U IPYIIaM NEPUOANYECKON CUCTEMBI.
3aKOHOMEPHOCTH N3MEHEHHS MOHHBIX PaJINyCOB (KaTHOHBI M aHUOHBI, d-C)kaTue, f-
C)KaTHe, U303JIEKTPOHHBIE HOHBI).

D¢ dexTuBHBIE 3apAIbl AaTOMOB B MOJIEKyJ1aX. J{MTIOIBHBII MOMEHT CBSI3H, TUIOIBHBIN
MOMEHT MOJIEKYJIBI U €€ cTpoeHue Ha npumepax moiekys H,O u CO..

OTtHocuTeNnbHAs cujla KUCIOPOAHBIX KMCIOT U ocHOBaHui (cxema Koccenst) Ha mpumepax
HTcO4 u HMnOy4; H.SeO4 1 H,SeO;; TIOH u TI(OH)s.

WNonHas 1 KoBaJIeHTHAas CBsI3H, UX CBOMCTBA. [lossspHas koBasleHTHas cBsa3b. UTO Takoe
3¢ pexTUBHBIC 3apsIbI AaTOMOB?

. OcHoBHble non0)keHus metoga BC npu onvcannu xumMuueckoi cBsi3u. BaneHTtHbie

BO3MOKHOCTH aTOMOB a30Ta, pochopa, pTopa u xmopa.

JIOHOpHO-aKIENTOPHBIN MeXaHU3M 00pa3oBaHus cBsi3u Ha mpumepe mosekyn CO, HNOs,
u nonos BF, , NH,".

['uOpunHbIe IpeCTaBICHUS PU OIMMMCAHUN XUMHUYECKOU cBsI3u. M300pa3uTe cXeMbl
MepPEKPhIBAaHUS AaTOMHBIX OpOuTaseit mpu oOpa3oBaHuu cBs3eit B mosiekynax CO, u BCls.
OO6pa3zoBanue KpaTHbIX cBsizel. CUrMa- u Mu-CBsI3U, UX OCOOEHHOCTH.

[Ipouenypa HanmoxeHusi BaJIeHTHBIX cxeM B MeToze BC s onucanust 1poOHOiA
KpaTHOCTH CBs3M Ha npumMepax Moiiekya N,O, HNs, HNO;.

Monenb OTTaJIKMBaHUs JIOKATM30BAHHBIX AIEKTPOHHBIX map (Metoa ['mmnecnn).
OcHoBHbIe TION0XKeHUs Ha pumepe Moliekyn SO, u SO,ClL,..
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19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41

42.
43.
44,
45.

46.

Pacnpenenure »neKTpoHb! YacTHLbl B, o MonekynsapHbIM opOuTansam. Onpenenute
KpPaTHOCTb CBA3U U MarHUTHBIE CBOKCTBA YaCTHULIBI.

Ha ocHOBe MeTo/1a MOJIEKYJISIPHBIX OpOUTasieil 00bsICHUTE TapaMarHUTHBIE CBOMCTBA
kucnopoaa. KakoBa KpaTHOCTB CBSI3U B MOJICKYJIsipHOM HoHe O,?

HonHas cBs3b Kak IIPeAeIbHbBIN Cily4all KOBaJIeHTHOM cBs3U. [lonspusanys HOHOB U €€
BJIMSIHUE Ha CBOMCTBA BEIIIECTB.

Bonxoponnas cBs3b: TUIIBI BOLOPOIHOM CBS3H, OPALOK BEJIUYMH DHTAIBIINN CBS3H.
Bnusinue Bo1opoAHOM CBSI3U HA GU3UKO-XUMHUYECKHE CBOMCTBA BEIIECTB.

Tunsl MEXMONIEKYIIIPHOTO B3auMOoAecTBYs (cuibl Ban-nep-Baanbca).

TunnuHble OKUCIUTENN U BOCCTaHOBUTENH. [IpuBenTe mpumepsl.

THUIBI OKUCIIUTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKIUH, IPUBEAUTE IIPUMEPHI.

Kputepuii camonpousBonbHoro npotekanust OBP B pactBopax. CTanaapTHbIE BETHUUHBI
JJIEKTPOJHBIX ITOTEHIUATIOB. PacCMOTpUTE OKHCIIEHHE IEPMAaHTaHATOM KaJlisl B KUCIION
cpene nonos Fe** u Co*'.

dopmynupoBka 3akoHa ['ecca, yCIIOBHsI €ro BBIITOJHEHHUS. DHTAIbINHU 00pa30BaHUs U
SHTAJIBIIUU CTOPAHUSL.

CnencrBus n3 3akoHa ['ecca, IpH KakKuX yCIIOBUSAX BBIIOJHAETCS 3TOT 3aKOH?

Oueprus ['n66ca, sHTaNBNUA; UX Pusndeckuit cMpici. CBs3b My dHeprueit ' n6oca u
sHTaNbNKEH. UTO Takoe SHTPONUNHHBINA U SHTATBIUUHBINA (haKTOpHI?

Oueprus ['n66ca kak TepMoanHaMudeckast GyHKIUS cocTosiHus. OnpenenaeHue u
cBoiicTBa. Beruncnenue sneprun ['m66ca npoieccoB Mo CpaBOYHBIM JAHHBIM.
Kpurepuii caMonpon3BOJIBHOIO TEUEHUS PEAKIINM, SHTAIbIUNHBIN U SHTPOIUINHBIN
¢baxTopsl Mpolecca.

CraHzapTHbIE TEPMOAMHAMUYECKUE XapaKTEpUCTUKU. [[oHATHE O cTaHaapTHOM
COCTOSIHUM MHJIUBUAYAJIbHBIX KUIKAX U KPUCTAJUINYECKUX BEIECTB, Fa30B U PACTBOPOB.
Xumuueckoe paBHOBecHe. VcTuHHOE (YCTOHYMBOE) M KaxKyIeecs (KHHETHIECKOE)
PaBHOBECHE; UX ITPU3HAKHU.

Koncranta xumuueckoro pasHoBecusi. Csizb BennuuH K, u K. 1151 ra30BbIX paBHOBECUH.
[TpUHIUIBI TOCTPOCHUS ILIKAJIBl CTAHAAPTHBIX TEPMOIUHAMUYECKUX (YHKIINH
o0Opa3oBaHMsI HOHOB B BOJHBIX pacTBopax. Kak onpenenuTs cTaHJapTHYIO SHTAIBIIHIO
00pa3oBaHMs XJIOPUAA KaJHsl B BOJAHOM pacTBope?

KoHncranra xumnyeckoro paBHoBecus. CBsa3p BennurH K, n K. 11151 ra30BbIX paBHOBECHI.
WneanbHble U peanbHbIe pacTBOPHL. AKTUBHOCTh, KOA(Q(PHUIIMEHT aKTUBHOCTHU KaK Mepa
OTKJIOHEHHSI CBOMCTB KOMITOHEHTA PEAJIBHOTO PACTBOPA OT €r0 CBOMCTB B HJI€AJIbHOM
pacTtBope.

PaBHOBeCHe AriccOonMaIK aCCOIMUPOBAHHBIX (CIA0BIX) AJIEKTPOIUTOB. 3aKOH
pa3basnenus OcTBanbaa.

Bydepnbie pacTBOpHI 1 UX CBOWMCTBA HA IPUMEPE CMECH PACTBOPOB MYpPaBbHHOMN
KUCJIOTHI ¥ (hopMuaTa Kajus.

PaBHoBecue aucconmanuu Boasl. Monnoe npounsseaenue Bojbl. [llkana Bennuun pH u
pOH. Brruucnenune pH pacTBopoB HeacCOLIMUPOBAHHBIX KMCIOT U OCHOBAHUM.

. HpOI/ISBe)IeHI/Ie PaCTBOPUMOCTH KaK KOHCTAaHTa paBHOBECUS PACTBOPCHUA U

JUCCOIMAIIMU MalopacTBOpuUMoro coeauHenus. Csssb [IP ¢ pacTBOpUMOCTBIO.
O6miee BeIpaxkeHue 11 SHeprun [ m606ca XUMUUECKOTo MpoIecca MPUMEHUTENHHO K
BBIBOJIY YCJIOBHS BBINAJACHUS 0CaJIKa MAJIOPACTBOPUMOIO COEAMHEHUSI.

VYcnoBus BeINIAJICHNS OCaJKa U PACTBOPEHUST MAJIOPACTBOPUMBIX AJIEKTPOJIUTOB.
OCHOBHBIE TTOHATHS XHMMHHU KOMIUICKCHBIX COCTUHEHHH.

Knaccudukanmsi KOMIUIEKCHBIX COSAMHEHUH TI0 BUIY KOOPIUHUPYEMBIX JIUTAH/IOB.
HomeHnkiatypa KOMIUIEKCHBIX COEAMHEHUH.

PaBHOBecue aucconuanm KOMIUIEKCHBIX cOeAuHEeHN. KOHCTaHTa yCTOMYMBOCTH U
KOHCTaHTa HECTOMKOCTH.
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47.

48.

49.

50.

51.

52.

53.
54.

55.

56.
57.

58.

59.

60.
61.
62.
63.
64.
65.
66.
67.
68.

69.
70.
71.

72.
73.

74.

75.
76.

77.

78.

X¥MHYECKas CBA3b B KOMIIJIEKCHBIX MOHAX C MO3ULMI METO/A BAJICHTHBIX CBSI3ed U
TEOPUH KPUCTALINYECKOTO 1MoJIsl. OCHOBHBIE MTOJIOKEHUS TEOPUH KPUCTATIINIECKOTO
0JIsA

Pacuer pH pactBopoB comnelt, THAPOJIN30BaHHBIX IO KATUOHY.

I'maponus no aHnoHy. Beluncienne KOHCTaHTBI THAPOJIN3A 110 aHUOHY, €€ CBSI3b C
KOHIIeHTpanueu conu u pH pactBopa.

B3aumHoe ycunenue ruaponnsa (CoBMeCTHbIN ruaponu3). [lonHerii (HeoOpaTUMBIif)
TUAPOJIN3.

CKopocTh XMMHUYECKOM peaklnu. 3aKOH AEUCTBYIOUINX Macc. MOJIEKYyISIpHOCTb U
MOPSATOK peaKlUu.

3aBHCHUMOCTh CKOPOCTH XMMHUYECKON PEAKLIMU OT TeMIEePaTyphl, SHEPTHsl (IHTAIBITHSA)
aKTUBAaIMHU. | OMOTE€HHBIN U T€TEPOTCHHBIN KATaJIN3, IPUMEPHI.

OOm1ast XxapaKTEpUCTHKA U XUMUYECKHE CBOWCTBA IIEIOUHBIX METAJIIOB.

Oco0eHHOCTH COeTMHEHUH TUTHS 10 CPABHEHUIO C COCTMHEHUSIMU IPYTUX LIEIOUYHBIX
METaJIJIOB.

I'unpunpl, oKCUIbI, HEPOKCUIBI, THIPOKCHIBI HIETIOUYHBIX METAJIJIOB: XUMUYECKasl CBSI3b B
COEIMHEHMSX, TIOJyUYEHUE U CBOMCTBA.

[Tomydyenue HaTpus, TUAPOKCHIA HATPUS U KapOOHATa HATPUS B IPOMBIIIIJICHHOCTH.
B3aumoneiicTBre ¢ pacTBOpaMu IeIo4eii: a) aM(pOTEPHBIX METAIIOB; 0) HEMETAJJIOB; B)
KHCIJIOTHBIX OKCHJIOB; I') aM()OTEPHBIX OKCHU/IOB.

OcobeHHOCTH COeTMHEHHH OepHILIHS IO CPABHEHUIO C COCTUHEHUSIMH IIEIOYHO-
3€MEJIbHBIX METAJLJIOB.

OOm1ast xapakTepUCTHKA coJiel OEpUIITUs, MarHUs U IIEJI0YHO-3€MENIbHBIX METAJJIOB, UX
PacTBOPUMOCTb M TUIPOIIU3.

[lonmydenune okcuaa, THAPOKCHIA KAIbIMS U XJIOPHOM U3BECTH B IIPOMBIIIEHHOCTH.
OO1as xapakTepycTUKa U XMMHUYECKHUE CBOICTBa 00pa, ero noixyyeHue.

Bopublii anruapua, 60pHble KUCIOTH U UX COJIU: TIOJIy4eHHUE, CTPOCHHE U CBOICTRA.
BopoBo10po1bl: MOTyYEeHUE, CTPOCHUE MOJIEKYJ U CBOMCTBA. boporuapuasl METaJIOB.
OO1m1ast xapakTepUCTHKA U XUMUYECKHE CBOMCTBA aTFOMUHUS, MHIUS, TaJUIHS M TaJUTHSL.
[TomydeHue antOMUHMS, €r0 OKCUAA U THJIPOKCH]IA B IPOMBIIIIIEHHOCTH.

Oxcnp, THAPOKCUA U COJIM ATIOMMHMSL: UX TIOJIYyYEHHE U CBOMCTBA.

OO01as xapakTepucTUKa U XMMHUYECKHE CBOMCTBa yriepoja.

Oxcunpl yraepona (11, IV): nonydyenue B IpOMBIIIUIEHHOCTH U B JIAOOPAaTOpUH,
KHCIIOTHO-OCHOBHBIE Y OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. KapOoHmIb
METAJIJIOB.

OO01mas XxapakTepucTUKa U XUMHUUECKHE CBOMCTBA KPEMHHUS.

IlomydyeHne KkpeMHMs, CUIIMKATa HATPUS U CTEKJIA B IIPOMBILUIEHHOCTH.

KBap1, kpeMHHEBBIE KUCIOTHI, CUIIMKAThI, FeKcapTOPOKpEMHUEBAs KUCIOTA: TIOJTyYeHUE
U CBOMCTBA.

OO1mas xapakTepucTUKa U XMMHUYECKHE CBOICTBAa repMaHus, 0JI0Ba M CBUHIIA.

Oxcuapl M THAPOKCHIBI 0JIOBA M CBUHIIA: UX B3aUMOJAEHUCTBHE C KUCIOTAMU U LIEJI0YAMH,
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.

Cynb¢uabl 010Ba U CBUHIIA: MTOTyYSHHE, KUCIIOTHO-OCHOBHBIE 1 OKUCIUTENBHO-
BOCCTaHOBUTENbHBIE cBoMcTBA. OTHOLIEHHE K IeHcTBUIO (NH4),S 1 (NH4),S..

OOm1ast XxapakTEepUCTHKA U XUMUYECKHUE CBOWCTBA a30Ta.

Oxcunpl a30Ta: NOJIy4eHUE, CTPOEHUE MOJIEKYJI, OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE
CBONCTBA.

AMMUaK ¥ THJIpa3uH: MOJIy4YeHHE, XUMHUECKast CBSI3b M CTPOCHUE MOJIEKYJI, KUCIOTHO—
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE CBONCTBA.

Peakunu TepMHUECKOTO pa3iioKeHUs COJiel aMMOHUS: HUTPUTHI, HUTpaTa, Ouxpomara,
cyibdara, Xjopuma.

33



79. I'mapokcuinaMuH, a30TUCTOBOIOPOAHASI KUCIIOTA U €€ COJIM: XUMUYeCKasi CBSI3b U
CTpOEHHE MOJIEKYJI, TOJIy4YeHHE U CBOMCTBA.

80. B3anmoelicTBre METAIJIOB C @30THOM KUCIIOTOM.

81. [lapckas BoJiKa U €€ OKHCIUTENbHBIE CBOMCTBA HA IPUMEPE PEAKIUN C 30JI0TOM,
IUTATUHOM, CYJIb(UAOM PTYTH.

82. Peaknu TEpMHUYECKOTO Pa3IOKEHUSI HUTPATOB PA3JINYHBIX METAJUIOB.

83. Obmras xapakTepucTHKa U XMMHUYECKHe CBOMCTBa Gocdopa ero noiaydeHue B
MIPOMBIIIJIEHHOCTH.

84. Oxcunpl pocdopa: moyueHne, CTpOCHUE MOJIEKYJI U CBOICTBA.

85. dochopuoBaTuctas u hochopucTasi KUCIOTHI: TOIYICHUE, CTPOCHUE MOJICKYI,
KHCJIOTHO-OCHOBHBIE U OKHUCJIMTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCcTBA. DochUTH 1
runo(ocuTHI.

86. Kucnots! gocdopa (+5) u kauecTBeHHbIe peakiiuu Ha HuX. [lomyuenue dpochopHoit
KHUCJIOTHI B IPOMBIIIIEHHOCTH.

87. Ob11as xapakTepUCTHKa U XMMUYECKHE CBOWCTBA MBIIIBSAKA, CYPbMbI U BUCMYTA.

88. Cynbduasl MBIIIBSIKA, CYpbMbI U BUCMYyTa: UX OTHOILIEHUE K KUCIOTaM U K pacTBOPY
cynbdura aMMOHUS. THOKUCIIOTHI U UX COJIH.

89. 'asioreHn1bl MBIIBAKA, CYPbMBI 1 BUCMYTA: UX MOJIYYEHUE U TUJIPOJIN3. THOKUCIOTHI U
THOCOJIH.

90. Iomy4yenune KucIOpoOaa U MEPOKCUIA BOAOPO/Ia B IMPOMBIIIJICHHOCTH U B JIJA0OPATOPHH.

91. Peakiuu nepokcuaa BOAOPO/IA B POJIM OKUCIUTENS U BOCCTAHOBUTETIS.

92. O6m1as XxapakKTepruCTHKa M XUMUYECKHE CBOMCTBA CEPHI, CEJICHA U TEIUTypa.

93. IlonmyuyeHue u cBOMCTBA cepoBOOPOa. PacTBOPUMOCTD U rUAPOIHN3 CYIb(UIOB.
OTtHouleHue cynb(pHI0B K KUCIOTaM.

94. Kucnopozacoaepaline KUCIOThI CEPBI, CEJIEHA U TEJUTypa: MOJIy4eHHUE, KUCIOTHO-
OCHOBHBIE I OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBONUCTBA.

95. BzanMoaelicTBHE METAIIIIOB C CEPHOM KUCIIOTOM.

96. IloryueHue cepHOM KUCIIOTHI M CEPOBOIOPOJA B IPOMBIIUICHHOCTH.

97. B3anMopeicTBHE HEMETAIIIOB ¢ KOHLIEHTPUPOBAHHBIMU CEPHON U @30THOM KHUCJIOTaMH.

98. [lomydyeHnue BOOPO/Ia B MPOMBIIIJIEHHOCTH.

99. O6mas xapakTepuCTUKa U XUMUYECKHE CBOMCTBA raJlOr€HOB.

100. [Tomyuenue xmopa, 6poma u xjopaTa Kajausi B TPOMBIIIICHHOCTH.

101. BonopoHele coeinHEHUs TaJOTe€HOB: MOITy4YeHHE U CBOICTBA.

102. Accormmanus Mosiekyn gropoBogoposa. Judropu kamusi.

103. OxucnurensHOE JEHCTBIE XJI0pa U OpoMa B IIEIOYHON Cpee.

104. Okcuapl XJ10pa M Moja: MOJIy4YEeHHE U CBOMCTBA.

105. ConocraBineHre KUCIOTHO-OCHOBHBIX U OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIX
CBOMCTB KHCIIOPOACOACPKAIINUX KUCIOT rajJOreHOB.

106. IlosydyeHnue u ruapoIn3 rajloreHaHruAPUI0B.

107. @TOpUIBI KCEHOHA: MIOJYYEHHE, CTPOCHHUE MOJIEKYJ U XUMHUYECKHE CBOMCTBA.

108. OOm1ast xapakTepUCTHKa U XUMUYECKHE CBOWCTBA ME/IH, cepedpa, 30J10Ta.

109. OO01mas xapakTepucTUKa U XUMHUECKHUE CBOMCTBA 3JIEMEHTOB MOATPYIIIbI IUHKA.

110. Conu nuHKa, KagMHUs U PTYTH, UX TUAPOIU3. AMHUIHBIE COETUHEHUS PTYTH.
Coenunanus Hg,(Il) momyuenue u cBoiicTBa.

I11. OOm1ast xapakTepUCTHKa U XMMUYECKHE CBOWCTBA XpoMa, MOJIHO/IeHa U
BoJIb(ppama.

112. Coenunenus xpoma (II u III): momyuyenue u cBoiicTaa.

113. Peakmuu xpomara (Iuxpomara) KaJusi ¢ BOCCTAHOBUTEIISIMUA B KUCJIOM,
HEUTPAJIbHOU U LIEJIOYHOU cpeaax.

114. XPpOMOBBIN aHTUAPHJT, XPOMATHI U TUXPOMATHI: TIOJYYEHHE U XUMUYECKHE
CBOMCTBA. XpOMOBasi CMECH.

115. OO0mas XxapakTepuCcTUKa U XMMHUYECKHE CBOMCTBA MapraHiia, TEXHEUsl U pEeHUsl.
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116. Coenunenns mapranua (II): mosnydenue u cBoiictsa. J[nokcn Maprasua,
MaHTaHaThl U IEpMaHraHaThl. MapraHiioBas KMCJI0Ta U €€ aHTHAPU.

117. Peaxnuu nepmaHranara Kauusi ¢ BOCCTAHOBUTEIISIMU B KUCJIOW, HEUTPAIbHOU U
LIEJIOYHOM cpeiax.

118. OO1m1ast xapakTepUCTHKa U XUMUYECKHE CBOMCTBA Kelle3a, KoOallbTa U HUKEIIS.

119. [Tommydenue u cBoiicTBa ruipokcuioB U coneit xenesa (II u I11). KauectBennbie
peakLuy Ha MOHBI XKelle3a.

120. [Tonyuenue xenes3a, HUKENA, XpOMa U MapraHia B MPOMBIIIJIEHHOCTH.

121. [MupomMeranmypruueckue crocoObl MOTYyUEHUSI METAJIOB (CBUHEI], ME/Tb, IIMHK) U3
CYIb(GUIHBIX PY/I.

122. OxucnauTenpHOE NEHCTBUE HUTPATa Kajlus U XJIopaTa KaJlus IPU HarpeBaHuU
(crmaBieHUH).

123. OOpa3oBaHne aMMUAKaTOB U T'HAPOKCOKOMILJICKCOB METAJUIOB M UX pa3pylleHUe
KHCIIOTaMU U TIpY HarpeBaHUU.

124. Peakiiun TepMUYECKOTO pasiokeHUs HEKOTOPhIX KUCIBIX cosel (NaHCO;,
NaH2PO4, NazHPO4, NaHSO4)

125. I'maponus coneif (0 KaTHOHY, 0 AHUOHY, OTHOBPEMEHHBIHN TUIPOIHU3 IBYX
coJeit).

TexcTbl NPo0JeMHO-AHAJIUTHYECKUX U (MJIH) IPAKTHYECKUX y4eOHO-NTPOo(ecCHOHAIBHBIX
3a1a4

1. Hcxoas U3 cosu MOTYYUTh THIPOKCH LIMHKA U JI0Ka3aTh ero ampotepHocTs. [Ipoaenars
peakuuu. Hanucate ypaBHEHUS peakiyii B MOJIEKYJISIPHOM M HOHHOM BHJIE.

2. Hcxons w3 conmM MOMYYUTh THIPOKCUA Xpoma (+3) M J0Ka3aTh ero amQpoTepHOCTb.
[Iponenats peaknuu. HamucaTts ypaBHeHHs peaklinii B MOJIEKYJISPHOM U HOHHOM BUJIE

3. OmnpenenuTbh peakUHUIO cpelbl pacTBopa KapOoHaTa HATpUs C MOMOIIBIO HMHAWKATOpA.
CocTaBUTh MOJIEKYJISIPHBIE M HIOHHBIE YPAaBHEHUS peakiil ruaponusa no | ctynenu, natob
OIpeZeIIEHNE THAPOIIN3A.

4. OmnpenenuTh peaklMiO Cpelbl pacTBOpa XJIOpHJa alIOMHUHHS C MOMOIIBI0 MHAMKATOPA.
CocTaBUTh MOJIEKYJISIPHBIE M MOHHBIE YPAaBHEHNUS PEAKLUI ruponn3a 1o | crynenu, aathb
OIpeIeNIeHUe TUAPOIIH3a.

5. IlponmenaTe peakiMio, IMOATBEPXKAAONIYI0O OKUCIUTENbHYIO crocooHocTh KMmnOs B
kucioil cpene. CocTaBUTh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENIBHON peakluu.
PacctaBuTh KO3 PUIMEHTHI METOAOM 3JIEKTPOHHOro OanaHca. PaccuuTtaTh MOJSAPHYIO
Maccy SKBHBAJIEHTa OKHCITUTEIIS.

6. OcyIecTBUTh IPEBPALLICHUS:

O\IH4)2CI‘207 -ICI'z?3 &2(804)3 -bCI'(OH)3ﬁCI'C13
b

NaCrO, Nas[Cr(OH)s]
Hamnucats MonexkynspHble ypaBHEHUS peakUui. PaccMOTpeTs B MOHHOM BUJIE UIIU KaK
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIN IPOLIECC.

7. Tlponenarh KavyecTBEHHbIE peakuu Ha KarthoHbl Fe®, Fe’*. Hammcarp ypaBHeHUs
peaxkuuii B MOJIEKYJIIpHOU U MOHHOH Qopme. Ha3BaTh peakTHBBI.

8. Tlpoxenars KauecTBeHHbIE peakiuu Ha pocdar-uon PO * Hanucars ypaBHEHHS peakiiuii
B MOJIEKYJISIpHOM U nOHHOM (opme. Ha3zBaTh peakTHUBBI.

9. Ilpomenarh KauecTBEHHbIC PEAKLMU HAa KaTHOH cepebpa. Hanucare ypaBHEeHuUs peakuuil B
MOJIEKYJISIpHOH 1 noHHOM opMme. Ha3zBaTh peakTHBBI.

10. IIponenaTth Ka4eCTBEHHbIE PEAKIIMM HA XpOMAT U AUXpoMaT-uoHbl. HanucaTe ypaBHEHUs
peaxkuuii B MOJIEKYJIIpHOU U MOHHOH Qopme. Ha3BaTh peakTHBBI.

11. [IpogenaTty peakuuio, MNOATBEPXKIAIOUIYI0 OKUCIUTENbHYI0 crnocobHocTh K,Cr,O; B
kuciaoil cpene. CocTaBUTh ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHON peakLuu.
PacctaBuTh KO3 PULIHMEHTHI METOAOM 3JIEKTPOHHOro OanaHca. Paccuurtarh MOJISApHYIO
MacCy SKBMBAJICHTa OKMCIIUTEIIA.
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Zn

12.

13.

14.

15.

16.

17.

/

BbuucanTh MOJISIPHYIO KOHLEHTPALMIO SKBUBAJIEHTa CEPHON KUCIIOTBHI B paCTBOPE, TUTP
kotoporo pasex 0,0065 r/mit. [laTe onpeneneHrne MOISIPHONW KOHIICHTPAIIMK SKBUBAJICHTA
BEILECTBA.

Kakas macca H3P0, comepxutcs B pactBope obbemom 200 wmut, eciau MoJsipHas
KOHIIGHTpauusi ee B pacTBope paBHa 0,2 monp/n? [laTh ompeneneHue MOJISIPHOU
KOHLIEHTpAIlMU BEIIECTBA

[poxenath KayecTBeHHbIC peakiuu Ha katioH NH,'. HamucaTe ypaBHEHHs peakiuii B
MOJIEKYJISIpHOI 1 nOHHOM dopme. Ha3zBaTh peakTHUBBI.

Jloka)kxuTe ONBITHBIM IIyTEM, YTO B COCTaB XJIOPOBOAOPOIHON KHMCIOTHI BXOJSAT MOHBI
BOJIOpoJa M xJjiopa. Hanucars ypaBHeHUs peakiyii B MOJIEKYJISIPHOM M HOHHOM (opme.
HazBatb peakTHBBI.

[IponenaTe KaueCTBEHHBIE PEAKIIMN HA KaTHOH Kanblus. HanucaTe ypaBHeHUs peakuui
B MOJICKYJISIpHOW U MOHHOM (opme. Ha3BaTh peakTuBbI

C nmomo1IbI0 ypaBHEHUS PEAKIMK OCYIECTBUTE CIEAYIOLINE MPEBPaIllCHUS:

Zn0 —» ZnS0;,
Nagan;

ZnCly —» Zn(OH), A
-“HZH(NO}]J

Hamucats MOJICKYJIIDHBIC YpPaBHCHUA peaKHHﬁ. P ACCMOTPETb B HOHHOM BHJIC WM KakK
OKHCIINTEIIFHO-BOCCTAHOBHUTEIIHHBIN mponecc.

18.

19.

ITponenare KaueCTBEHHBIE PEAKIIMM HAa KaTHOH Kanus. HamucaTe ypaBHEHUS peakuuid B
MOJIEKYJISIpHOM 1 noHHOM dopMme. Ha3zBaTh peakTuBbI

IIponenaTe XMMHYECKYI0 PEAKLHUIO, COOTBETCTBYIOLIYI0 COKpPAILlCHHOMY HOHHOMY
ypaBHenuioo: Ba*+S0,> =BaSO, HanucaTth ypaBHeHHs peakiuii B MOJEKYJISIPHOH M
MOHHOU Popme. Ha3BaTh peakTHUBEI

20. IIponenaTp XMMHYECKYH) pPEAKLUHIO, COOTBETCTBYIOIIYK) COKPAIlEHHOMY HWOHHOMY

ypasrenuo: 2H+CO;* =H,0+CO,, Hanucars ypaBHEHHs! pEaKiiii B MOJIEKYJIAPHON U
noHHoM Gopme. HazBaTh peakTUBBI

21. Hcxons u3z comm MOJIYUYUTh THAPOKCHUI AJIOMHHHUA W OOKa3aTb €TI0 aM(I)OTepHOCTB.

[Iponenate peakunn. Hanrcats ypaBHEHUS peakiMii B MOJIEKYJISIPHOM U HOHHOM BUJIE.

3.2.3. MeTroanueckue MaTepHabl, OIpeAe/sONde MNPoLeIypbl OLECHHMBAHUS 3HAHWIA,
YMEHHUI1, HABBIKOB B X0/I¢ IPOMEKYTOYHOM aTTecTAlUH

IIpoueaypa oneHnBaHus 3HAHUI (TeCT)

IIpennaraemoe KOJIMYECTBO 3aJaHUIl 20

IMocnenoBaTenbHOCTH BEIOOPKH Ornpenenena no pasnenam

Kpurepun oneHku - MPaBUJILHBINA OTBET Ha BOMPOC

«5» ecn paBmIIbHO BBINTOJIHEHO 90-100% TecTOBBIX 3a/1aHUi

«4» eciu NpaBUWJIbHO BhINOIHEHO 70-89% TecTOBBIX 3aaHUil

«3» eciu NpaBUWJIbHO BBINOIHEHO 50-69% TecTOBbIX 3aJaHUil
IIpouenypa oneHuBaHusi 3HAHNH (YCTHBIN OTBET)

[Ipenen pnuTenbHOCTH 10 MUHyT

IIpennaraemoe KOJIMYECTBO 3aJaHUIT 2 Bompoca

ITocnenoBarensHOCTH BEIOOPKHU BOIIpocoB u3 | CiydvaiiHas
Ka)JIOr0 pas3zena

Kpureprnu onenku - TpeOyeMBIil 00bEM H CTPYKTYpa

- M3JI0KeHne MaTepuana 6e3 pakTHIeCKux ONmooK

- JIOTHKA U3JI0KEHHUS

- UCTIOJIb30BAHKE COOTBETCTBYIOILECH TEPMUHOIOTHUH

- CTWJIb PEYH U KYJbTYpPa peUH

- MOI00P MPUMEPOB MX HAYYHOW JINTEPATYPHI H MPAKTUKU

«5» ecan TpeOOBaHMUS K OTBETY BBHIIIOJHEHBI B ITOJTHOM 00beMe

«4» ecnu B IICJIOM BBIIIOJHEHBI TpPeOOBaHUS K OTBETY, OJHAKO €CTh

HeOOJIBIIINE HETOYHOCTH B U3JI0KEHHHI HCKOTOPBIX BOITPOCOB

«3» ecnm Tp€6OBaHI/I$I BBIIIOJTHCHBI YaCTHYHO — HE BBIACPIKAH O6’BeM, C€CTh
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¢dakTueckue  ommMOKM, HapymleHa JIOTUKA  W3JIOKCHHS,
HEJIOCTATOYHO MCIOJIb3YETCs COOTBETCTBYIONIASI TEPMUHOJIOTHU

IIpouenypa omeHMBaHMs YMEHHIi M HABBIKOB (pelleHHe NMPOOJEeMHO-AHAJIUTHYECKHX H
NPaKTHYECKUX Y4eOHO-TIPO(ecCHOHAIBHBIX 3a124)

IIpennaraemoe KOJIMYECTBO 3aJaHUIT 1
[MocnenoBaTenbHOCTH BEIOOPKH Crnyuaiinas
Kpurepun onenku: - BBIJICJICHUE M IOHUMAHKE TPOOIEMBI

- yMeHHe 0000111aTh, CONOCTABIATH Pa3IUYHbIE TOYKH 3PSHUS

- TIOJIHOTA HCITOJIb30BAHUS HCTOYHHKOB

- HAJIMYKE aBTOPCKOMW MO3ULIH

- COOTBETCTBHE OTBETA IIOCTABICHHOMY BOIIPOCY

- HCIOJB30BaHHME COLMAJIBHOTO OmbITa, MaTepuanoB CMU,
CTaTHCTUYECKUX JIAHHBIX

- IOTHYHOCTb H3JI0KCHUS

- YMEHHE c/ieaTh KBAIM(pHUIMPOBAHHBIE BHIBOABI U 0000IIEHHS C
TOYKH 3PSHUSI PEIIeHHUS TPOPECCHOHABHBIX 3a/1a4

- YMEHHE IPUBECTH IIPHMeEp

- OIIOpa Ha TEOPETHUYECKHUE TTOJIOKEHUSA

- BJIQJICHUE COOTBETCTBYIOIIECH TEPMHHOJIOTHEH

«5» ecnm TpC6OBaHI/I$I K OTBCTY BBIIIOJHCHBI B IIOJJHOM o0BeMe

«4» ecnu B IICJIOM BBbIIIOJTHCHBI Tpe6OBaHI/IH K OTBCTY, OJHAKO €CTb

HEOOJIBIIINEG HETOYHOCTH B H3JOXKCHUU HEKOTOPBIX BOIPOCOB.
3arpygasercs B (OpPMYyTMpPOBAHWM  KBAJH(PHUIMPOBAHHBIX
BBEIBOJIOB 1 00001IEH i1

«3» ecim Tp€6OBaHI/I$I BBIIOJIHEHBI YACTHYHO — IBITAETCS 000CHOBATH CBOIO

TOYKY 3pCHHs, ONHAKO CJab0 apryMEHTHPYeT Hay4YHbIC
MOJNIOKEHHS, MPAKTHYECKH HE CIOCOOCH CaMOCTOSTENBHO
copMyITHpOBaTh BBIBOABI M OOOOIICHUS, HE BUAUT CBSI3b C
podecCHOHANBHOMN JIESITENbHOCTBIO

4. YyeOHO-METOIMYECKOe M MaTepHATbHO-TEXHUYECKoe ofecnedeHUue AUCUHMUIIUHBI
(MmoxyJis)
4.1. DjeKTpOHHBIE y4eOHbIe U3IAHUSA

1.

OOwast u Heopranudeckas Xumus : yueOHuk 11 By30B / O. T. OranecsiH, B. A. Ilomnkos,

JI. U. lllepbOakoBa, A.K. Bbpenb; mox pemakumeit 3. T.Oranecsna.— Mocksa :
NznarensctBo IOpaiit, 2023. — 447 c. — (Boicee o6pazoBanue). — ISBN 978-5-
9916-6994-8. — TekcT : anekTpoHHBIN // OOpa3oBarenbHas miaTdopma FOpaiir [caiit].

— URL: https://urait.ru/bcode/510944.

Hukuruna, H.I'. OOmas un Heopranmueckass xumus B 2 4. Yacte 1. Teopernueckue
OCHOBHI : y4eOHUK U TTpakTUKyM 171 By3oB / H. I'. Hukutuna, B. U. I'peGenpkoBa. — 2-¢
u31., nepepad. u non. — Mocksa : U3natensctBo FOpaiit, 2023. — 211 c. — (Bbicuee
oOpazoBanue). —  ISBN 978-5-534-04785-1. —  Tekct : 9JEKTpOHHBIA  //
Oo6pazoBarenpHast mwiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514851.
Hukurtuna, H. I'. O6mias u Heopranuueckast xumus B 2 4. Yacte 2. XUMHUS 2I€MEHTOB :
yueOHMK ¥ mpakTukyMm Uit By3oB/ H. . Hukutuna, B. U. I'pebenpkoBa. — 2-¢ w3,
nepepab. u gon. — MockBa : M3natensctBo HOpaiit, 2023. — 322 c. — (Beicuiee
obpazoBanmue). —  ISBN 978-5-534-04787-5. —  Tekct : DNEKTpOHHBIA  //
ObpazoBarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/514852.
CyBopoB, A. B. O6mas u Heopranudeckast Xumusi B 2 T. Tom 1 : yueOHUK IS BY30B /
A. B. CyBopos, A. b. Hukonbckuii. — 6-e u3z., ucnp. u gon. — Mocksa : M3natensctBo
FOpaiit, 2023. — 343 ¢. — (Beicmiee oOpazoBanue). — ISBN 978-5-534-09094-9. —
Texct : snextponHblii // OOpa3zoBatenpHast Mmiargpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/512754.

Hukonbckuii, A. b. OOmas u Heopranudeckas xumuss B 2 T. Tom 2 : yueOHHK IJs
By30B/ A.b. Hukonbckuii, A.B.CyBopoB. — 6-¢ u3a., ucnp. u 1om. — MoOcCKBa :
NznarensctBo KOpaiir, 2023. — 378 ¢. — (Briciiee ob6pazoBanue). — ISBN 978-5-534-
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09096-3. — Texkct : anexkTpoHHbIi // ObpasoBarenbHas miardopma KOpaiit [caiiT]. —
URL: https://urait.ru/bcode/512755.
4.2. DieKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypChl
1. Dnextponnas 6ubnnoteunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnexktponHo-Oubmmoreunas cucrema ZNANIUM [Dnexkrponnsni pecypc]. — URL:
https://znanium.com/.
3. DOmnektpoHHass OubnuoreyHass cucrema «KOHCYIbTaHT CTyJIeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OumbOmmotexa [DnextpoHHsld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Hudopmamuonnas cuctema «EanHoe OkHO gocTyma K 0Opa3oBaTeIbHBIM pecypcam»
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbI TIEHTP HWHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYpPCOB [DNEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npogdeccuoHa/bHbIe 0a3bl JaHHBIX M HH(OPMALMOHHBIEC CIIPABOYHbIEC
CHCTEeMBbI

O6yuarommmMcst  obecniedeH J0CcTyn  (yOaJICHHBIA JOCTYyH) K HUXKE CICAYIOIINM
COBPEMEHHBIM MpodeccHoHanbHbIM 0a3aM JaHHBIX M HMH(QOPMALMOHHBIM CIIPAaBOYHBIM
CUCTEMaM:

1. CnoBapm wu »SHuuKiIonequu Ha Axagemuke [OnektponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(POPMALMOHHO-TIPaBOBOro obecreueHus: «l apant» [D1eKTpoHHBINA pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIJIeKT JIMIEH3HOHHOI0O W CBOOOJHO PacHpoOCTPaHAEMOro IPOrPaMMHOIO
o0ecrnieyeHusl, B TOM YHCJIEe 0T€4eCTBEHHOT0 IPOU3BOJACTBA
1. JluueH3noHHOE MporpaMMHOe oOecreueHue: OmepanuoHHas cuctema Microsoft
Windows, naket opucubsix npuinoxenuid Microsoft Office.
2. CBOOODHO pacHpocTpaHseMOe TMpPOrpaMMHOE oOOecreueHue: CBOOOJHBIC TAaKEThI
oducubix npunoxxenuid Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IIPaBOBAS
cuctema «l"apant» (OneKTpoHHBIN nepuoanydeckuil cnpaBoyHuk «Cucrema 'APAHTY),
oGpasosaTenbHas miardopma FOPAUT (Dnexrponnas Guénmorteunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOTHOTEHAs CHCTEMA
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cucteMa «KOHCYJIbTaHT CTyieHTay.
4.5. O6opynoBaHue U TEXHUYECKHE CPEACTBA 00yUeHUs

Jns peanuzanuy JUCHMIUIMHBL (MOAYJS) MCIONB3YIOTCS Yy4YeOHbIE ayJUTOPUHU IS
MpOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI OOOPYAOBAaHHEM W TEXHUYECKUMHU
cpeAcTBaMU OOYy4YeHHMs, U TIOMEIICHUS JJISi CaMOCTOSATENIbHOW paboThl 00yJaromuxcs, KOTOpble
OCHAIIIEHBI KOMITBIOTEPHON TEXHHUKOH C BO3MOXXHOCTBIO MOJAKIIOYCHHS K ceTH «MHTepHeT» U
oOecrieyeHbl JIOCTYIIOM B DJIEKTPOHHYIO HH(OpMAIMOHHO-00pazoBaTenbHyo cpeny PXTY
uM. JI.1. Menneneesa. JlomyckaeTcsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HaumeHoBaHMe YUeOHBIX ayANTOPH 111 OcHaleHHOCTh YYeOHbIX ayAMTOPHIi /ISl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI M TOMEIeHUH /1J151 CAMOCTOSITe/IbHOM
MOMEIeHUH 1JISl CAMOCTOSATEIbLHOM pa6oTsl 000py1OBaAHMEM U TEXHHYECKMMHM CpelCcTBaMU
padoThI* 00y4yeHHs
Y4eOHbIC  ayAMTOpHHM  JUIS  TPOBEACHUS | YueOHAas ayJAuTOpUsS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHON
YYeOHBIX 3aHATHA MeOeNbI0, OTBEYAIONICH BCEM YCTAHOBJICHHBIM HOpMaM |

TpeOoBaHUSAM, 000PYNOBAHUEM M TEXHUYECKHUMH CPEICTBAMU
00yueHus (MOOMIBHOS MYJIbTUMEIHITHOE 000PY/TIOBAHHUE).

[Tomemnienne st cCaMOCTOATENEHOW PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXHOCTBIO TOJKIIOUEHHS K ceth «MHTepHETY ™|
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http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

obecrieyeHHEeM JIOCTyma B 3JIEKTPOHHYIO HH(MOPMAIMOHHO-
obpaszoBarensuyto cpeny PXTY um. JI.M. Menneneesa u K
3BC.

* Homep KOHKPETHOW ayAWTOPHH yKa3aH B IpHKa3e o0 ayauTOopHOM (OHAE, paclicaHHM YYeOHBIX 3aHATHH U

pacnrcannuun HpOMe)KyTO‘IHOﬁ aTTCCTalluu.
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