Pabouas nporpamma qucuMiuiebl (MoayJist) «O0masi 1 HeOpraHu4vecKass XuMHsI»,
BKJIIOYas OlleHOYHbIE MATEPUAJIBI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BaTEJIbHOI IPOrpaMMBbl

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcajibHbIe - -
Oo6menpodeccroHaIbHBIE - OIIK-1. Crioco0eH UCIoNIb30BaTh MaTeMaTUIECKUE,

€CTECTBEHHOHAyYHbIE W MH)XCHEPHbIC 3HAHWS IS
pemleHuss  3ajgad  cBoed  mpodeccuoHanbHOM
JIeATEIHOCTH

- OIIK-5. CriocoOeH MOHMMATh MPHHIMIBI PaboTHI
COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHUH |
UCIIONIb30BaTh WX Uil peleHus  3aj1ad
npodecCHOHAIBHON IeATeIbHOCTH
[Tpodeccuonanphbie - -

1.2. KoMmneTeHIIUM W WHIMKATOPbI WX JAOCTHXKeHHS, (OpMHUPYeMbIX TUCHUTIAHOMH
(MoyJsieM) B mpolecce 0CBOEHHs 00pa30BaTeIbHO MPOrpaMMbl

Kon Koja unaukaropa
Conep:xaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETeHIIMH
OIIK-1 OIIK-1.2 JdeMoHCcTpupyeT 3HaHHMS O (U3WMYECKMX W XUMHUYECKHX SIBICHUSIX H

mpoleccax, CTPOSHHMH M CBOWCTBAaX pa3JIMUHBIX KJIACCOB XHMHYECKUX
JJIEMEHTOB, COCIMHEHUH, BEIECTB U MATEPUANIOB, NIPUPOIE XUMUYECKOU
CBsA3M W MCXaHU3MaX XHUMHYCCKUX peaxunﬁ, IpoueccoB XHUMHUYECKOM
TEXHOJIOTMM W TPHMEHSET MpH pPEUIeHUH 3ajad NpogecCHOHATbHON
JEATENbHOCTH OCHOBHBIE 3aKOHBI M METO/BI (PU3UKH ¥ XUMHHU

OIIK-5 OIIK-5.1 [Mpumensier cpeacTBa COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJIOTHH IS
MOKMCKa, XpaHeHus1, 00pabOTKH, aHAJIM3A U MPEJCTaBlIeHUs] HHOpMaIU

1.3. Pe3yabTaThl 00y4eHHs 1O AUCHUNIHHE (MOTYJIIO)
Hear wu3ydyeHUs1 OUMCUMIUIMHBI (MOAYyJdsl)) — TPUOOpETeHHWE 3HAHUKW W KOMIICTCHIIUM,
(hopMHpOBaHHE COBPEMEHHBIX MPECTABICHUHN B 00JIACTH TEOPETUUECKUX OCHOB XUMHUHU U XUMHH
3JIEMEHTOB.
B pesynbraTe n3ydeHuss AUCUUILIMHBI (MOIYIIsI) 00yJarOmUiCs JOJIKEeH
3HATh:
® D3JIEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYII,;
® OCHOBBI TEOPUH XUMHUYECKON CBSI3U B COCAMHEHUSX PA3HBIX TUIIOB, CTPOCHHE BEIIECTBA B
KOHJICHCHPOBAaHHOM COCTOSIHUU;
® OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX IPOILIECCOB U XapaKTEPUCTHKU
PaBHOBECHOTO COCTOSTHUS;
® METOJbl ONHUCAHUS XUMUYECKUX PABHOBECHI B paCTBOpax 3JEKTPOJIUTOB,
® CTPOEHHE U CBOWCTBA KOOPJAMHAIIMOHHBIX COCAMHEHHUIA,
® [OJy4YeHHEe, XUMUYECKUE CBOICTBA MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIIECTB;
yMeThb:
® BBINOJIHATH OCHOBHBIE XHUMHYECKHE OIEpalu, OMNpeIeisiTh TEePMOIMHAMUYECKUE
XapaKTePUCTUKU XUMUYECKUX PEAKIUil M paBHOBECHBIE KOHIICHTPAIH BEIIECTB;
® JCIOJIb30BaTh OCHOBHBIE XHMHYECKHUE 3aKOHbI, TEPMOJUHAMUYECKHUE CIPaBOYHbIC
JaHHbBIE JJIs pelieHus TpodecCHOHaTbHBIX 3a/1a4;
® [POTHO3UPOBATH BIUSHUE PA3TMYHBIX (JAKTOPOB HA PABHOBECHE B XUMUYECKHUX PEAKIIUSIX;
BJIA/IETh:
® TEOPETUYECKUMH METOJAMH ONIMCAHUSI CTPOEHUS U CBOMCTB MPOCTHIX U CJIOKHBIX BEILIECTB
Ha OCHOBE 3JIEKTPOHHOT'O CTPOEHUSI UX aTOMOB U MOJIOKEHUS B MEPUOJUUECKOIN cCucTEME
XUMUYECKUX DJIEMEHTOB;
® OCHOBHBIMHU HaBBIKAMU paOOTHI B XUMUYECKOU JTA00paTOpUU;




® DOKCIEPUMEHTAIBHBIMH METOJAMHU  OIpPENENICHUS] HEKOTOPHIX (DU3UKO-XUMUYECKUX
CBOMCTB HEOPraHUYECKUX COCTUHEHU.
2. O0beM, CTPYKTYPA U cofep:KaHue AUCHUILIHHBI (MOAYJIs)
2.1. O6beM TUCHUTIUHBI (MOTYJIs1)

Buowt yueonoii pabomut Dopmul 00yuenusn
Ounasn
OO01mast TPYI0eMKOCTh: 3a4CTHBIC CIMHUIIBI/9aChI 10/360
KonTakTHas padora: 216
3aHsATH JIEKIIMOHHOTO TUTA 72
3aHATHSA CEMUHAPCKOro TUMA 144
KoncyasTanmmmn 0
IIpomeskyTOuHAas aTTecTalus: YK3aMeH 72
CamocTtositesibHas padora (CP) 72

2.2. Tempbl (pa3aesbl) TMCHUNIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
4yacoB 1o (popmaM 00pa3oBaTeIbHOI 1eATETbHOCTH
Ounasn popma 0dyuenus

Bujbl yue6Hoil padoThl (B 4acax)
Ne | HaumeHoBaHue TeM Konraxias pagora
3ansaTusn
n/nm | (pazaesnos) 3aHATHSA CEMHUHAPCKOrO THIA CP
JIEKIIHOHHOr'0 THIIA
J Nnbie I13 C JIP WUnnie
1. CrpoeHuie atoMa 2 0 2 0 2 0 2
2. [Mepuoanueckuit 4 0 4 0 4 0 4
3aKOH u
HepHOINY ECKast
cucTeMa
3. OKHCIUTETBHO- 6 0 6 0 6 0 6
BOCCTAHOBUTEIILHBIE
HPOLECCHI
4, XuMuueckasi CBS3b W 6 0 6 0 6 0 6
CTPOCHUE MOJICKYII
5. ITonsitre o 6 0 6 0 6 0 6
XUMHYECKOMN
TEepMOJINHAMUKE,
TEepMOJAMHAMUYECKHE
(YHKIIMU COCTOSIHUSI
6. ITonsitre o 6 0 6 0 6 0 6
XUMHYECKOMN
KHUHETHKE.
XuMHUECKOe
paBHOBecHe
7. PactBopbl. 6 0 6 0 6 0 6
PaBnoBecus B
pacTBopax
8. XuMHs S-27IEMEHTOB 9 0 9 0 9 0 9
9. XuMusi p-3JeMEHTOB 9 0 9 0 9 0 9
10. | Xumus d-sneMeHTOB 9 0 9 0 9 0 9
11. | Xumus f-o11eMeHTOB 9 0 9 0 9 0 9

Ilpumeuanusn:
JI — nmexmmn, 113 — npaktrueckue 3amarusi, C — cemuHapsl, JIP — nabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Coaep:kaHue JMCHUILIMHBI (MOAYJs), CTPYKTYPHPOBAHHOEe MO TemaMm (pa3jiejamM) M
BUJIaM padoT
CoaepikaHue JICKIMOHHOIO Kypca

Ne
n/n
1. | Crpoennue atoma

HaumeHoBanue TeM (pa3aesioB) Conep:xaHue JEKIIMOHHOT0 Kypca

BonHOBBIE CBOHCTBA MaTepHalbHBIX OOBEKTOB. YpPaBHEHHE [i€
Bpoitna.  CoorHomenne  HeompeneneHHocTed — ['eiizeHOepra.
Ilonsatne o kBaHTOBOM MexaHuke U ypaBHeHuu IllpenmHrepa.
BonmHoBas ¢yHKumsl. DJIEKTpOHHAs IUIOTHOCTh. XapaKTEpPHUCTHKA
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COCTOSIHUS 3JIEKTPOHOB KBAaHTOBBIMH YHCIIaMy. KBaHTOBBIE UHcia U
(hOpMBI 371eKTPOHHBIX 0071aK0B. DOPMBI 3JIEKTPOHHBIX 00JIAKOB IS
S-, p- ¥ d-COCTOSHHMU SJICKTPOHOB B aToMax. MHOT03JEKTPOHHBIC
atombl. [Ipuammn Ilaynn. MakcuManabHOE YHCIIO 3JIEKTPOHOB B
JNIEKTPOHHBIX ~ ClosiXx u  obomoukax. IlpaBuno  XyHnna.
[ocenoBarebHOCT, SHEPreTUYECKHX YPOBHEH DSJIEKTPOHOB B
MHOT'03JIEKTPOHHBIX aTOMaX.

ITepuognueckuii 3aKOH u
TepUoJUecKasl cucreMa

CoBpeMeHHas ¢dopmynupoBka TIEPHOINIECKOT0 3aKOHa.
[lepmonnueckast cucremMa W €€ CBS3b CO CTPOCHHEM aTOMOB.
3amojHEeHNe OJIEKTPOHHBIX CIIOEB U 00OJOYEK arOMOB B
nepuoguuecko  cucreme  anementoB  J[.M. MeHnzaeneesa.
OCoOEHHOCTH DJIEKTPOHHOI'O CTPOEHHUsI aTOMOB B TpyIlmax, B
CeMelCTBaX JIAHTAHOUIIOB M aKTUHOMIOB: S-, P-, O- u f-aJeMeHTHL.
ATOMHBIE W WOHHBIE pAJMYChl, YCIOBHOCTb OTHX IOHSATHH.
H3meHeHne paauycoB aTOMOB [0 TIEpUOJaM M TpYyIIam
MEPUOINYECKONH CHCTEMBI DJIEMEHTOB. VOHHBIE pajnychl U HUX
3aBHCHMOCTh OT O3JIGKTPOHHOTO CTPOEHHUSI aTOMOB M CTENECHH
OKHCIICHHsI. DHEprusi MOHU3AIMU M CPOJCTBO K DJIIEKTPOHY Kak
XapaKTEePUCTUKU 9HEPreTU4eCcKOoro COCTOSIHUSI aToma.
3aKOHOMEPHOCTH B W3MEHEHHWU SHEPTUH HMOHMW3AIMU Ha IpUMEpe
AJIEMEHTOB BTOPOTO IIepuoja. 3HAUYEHHE MEPUOAMYECKOr0 3aKOHA
JUIsl ecTecTBO3HaHus. lIpenckasaHue CBOMCTB BEIECTB HA OCHOBE
MEePUOINUECKOro  3aKOHa, NpeNCcTaBlIeHHe O  MeTojax
cpaBHUTENbHOTO pacuera M.X. KapanerssuHia.

OKHCITUTENBHO-
BOCCTAHOBUTCJILHBIC npoueccm

CrerleHhr  OKHMCIIEHHWS aToOMa B  COENMHEHHMM. BakHeliine
OKHUCIIUTENN W BoccTaHOBUTEIH. OCHOBHBIE CXEMbI NPEBpAIICHUS
BEILIECTB B OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaklusx. Biusaue
TEMIIEPATYPbl, KOHLEHTPALlMM PEarcHTOB, UX MNPUPOJbI, CPENbl U
JIPYruX YCJIOBHMI Ha TJIYOMHY M HalpaBlCHUE MPOTEKAHUS
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIMI.

XuMHYECKasi CBA3b U CTPOCHHUE
MOJIEKYIT

KoBaseHTHast CBsI3b, OCHOBHBIE IIOJIOKEHUSI METOJA BaJCHTHBIX
CBsI3eH. DJEKTPOOTPUIIATEIBHOCTE ATOMOB. MIOHHAs U KOBAJIGHTHAs!
CBSA3M, CBOMCTBA KOBAJIEHTHOM CBSI3U: HAIPABIECHHOCTb U
HacellaemocTb.  [lonspHas  koBasieHTHast  CBA3b.  JloHOpHO-
AKIENTOPHBI MeXaHW3M O00pa30BaHHs CBS3H. XapaKTEePHUCTHKH
KOBaJICHTHOM CBSI3U: AJIMHA, SHEPTUsl (SHTAJIBINSA), BAJICHTHBIE YTJIBI.
CooTHOIIIeHUE AIIH U SHEPTUil (FHTANBINIT) OAMHAPHBIX U KPATHBIX
cBsi3eil. D eKTUBHBIC 3apsbl aTOMOB B MoJekyie. JIMMoibHbIN
MOMEHT CBSI3M M JUIIONBHBIH MOMEHT MOJEKYNbl. JIMMONBHBIE
MOMEHTBl M CTPOEGHHE MOJEKYIL. Paccmotpenne  cxem
MepeKpbIBAaHUSI aTOMHBIX OpOWTaneil mpu oOpa3oBaHHU CBs3eil B
Monekynax. ['uépuausamust BOITHOBBIX ()YHKIMH, IPUMEPHI SP-, SP?-
, Sp3—m6pnnn3aunﬁ. I'ubpumuzanust ¢ ydgactuem (-opOuraseii.
3amonmHeHHe THOPWAHBIX oOpOWTaNell HEmoJeNeHHBIMU IapaMu
anekTpoHoB. OOpa3oBaHHE KpaTHBIX CBS3€H; G- M T-CBSA3U, WX
ocobeHHOCTH.  [lenmoKann3oBaHHbIE T-CBSA3M M TNPOILEAypa
HAJIOXKEHU BaleHTHBIX cxeM. Meron ['mimrectii. OcCHOBHEBIE
TOJIOKEHU ~ METONAa  MONEKYISpHBIX  opbOmraied  (MO).
CBs3bIBaIONINE, HECBA3ZBIBAIOIINE W PA3PHIXJIAIONINE OpOUTAIIH.
ITocnenoBarensHOCT 3anonHeHUs MO B IBYXaTOMHBIX YacTHIIAX,
COCTOSAIIMX W3 aTOMOB BToporo rmepuoma. OObscHeHHE
BO3MO)KHOCTH CYIIECTBOBAHHMS JBYXAaTOMHBIX YAaCTHI] IPH TTOMOIIH
meroga MO. OObsCHEHE MAaTHUTHBIX CBOMCTB MOJIEKYI M MOHOB C
mo3unuii Merona MO. [loHATHE O MHOTOLIEHTPOBOH CBSI3W Ha
MPUMEPE PACCMOTPEHUS] XUMHUYECKOW CBA3M B Mosekyine BaHs.
Oo6mme CBEIICHUS 0 KOMIDIEKCHBIX COEIMHEHNSX.
KommekcooOpazoBarens, JIWraHabl, KOOPAMHAIMOHHBIE YHCIA,
JCHTAaHTHOCTh JIMTAH/IOB, BHYTPEHHSSI W BHEHOIHAA CQepbl
KOMIUTEKCHOTO coequHeHns1. Kitaccnukanust KOMIIEKCOB 110 BHIY
KOODJWHUPYEMBIX ~ JHraHAoB. HoOMeHKiIaTypa  KOMIUIEKCHBIX
coenmuHeHni. IlpencraBnenne 00 W30MEpUM  KOMIUTEKCHBIX
coenuHeHNH. Peakumy oOpa3oBaHUs W Pa3pyIIEHUS] KOMITIEKCHBIX
COETMHEHHH. KBaHTOBO-XMMHYECKHE TPAaKTOBKH  TPHUPOABI
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XUMHMYECKOH CBSI3M B KOMIUIEKCHBIX COEAMHEHHsIX. Meron
BAJICHTHBIX CBs3eil. IIoHATHE O TeopuM KPUCTAIUIMYECKOrO MOJSL.
OObsicHeHHE MarHUTHBIX CBOMCTB W HAIMYMS WM OTCYTCTBUS
OKpacKd KOMIUIEKCHBIX COeAMHEHHMH. MexMmonekynspHas U
BHYTPHMOJIEKYJIApHAas BOJOPOAHAs CBsI3b. OHEPrus M AJMHA
BOJIOPOJHON CBA3M. BnusHMEe Hamuuus BOAOPOAHOW CBSI3U Ha
CBOICTBAa XMMHUYECKHX COCIMHEHHH M UX cMeceil (Temmeparypsl
TUTaBJICHUS M KUIIEHUS, CTETIEHb TUCCOIMAIlIY B BOJHOM PacTBOpE U
np.). VloHHasT CBSA3b KaK NPEACBbHBIA CTydall KOBaJICHTHOW CBSI3H.
HenanpaBneHHOCTP M HEHACHIIAEMOCTb ~ MOHHOW  CBSI3H.
[Tonspuzanus HOHOB. 3aBUCHUMOCTh IOJSIPU3YIOLIETO JEHCTBUA
HOHA U €r0o MOJSAPU3YEMOCTH OT THMNAa 3JIEKTPOHHOM CTPYKTYpHI,
3apAga M paadyca HMOHOB. BiusHMe monspu3aluy Ha CBOMCTBa
coenmMHeHW W wux cmeceil. OOmmMe TpeACTaBIeHUS O
MEXMOJIEKYISIPHOM B3aMMO/IeIICTBUY: OpPHUEHTAIOHHOE,
MHIYKIIMOHHOE, TUCTIEPCUOHHOE B3aUMOICHCTBHSI.

Tlousarue 0 XUMHYECKOH
TEPMOJMHAMUKE,
TEPMOJMHAMHUYECKHE GbyHKIIIU
COCTOSTHHSA

BHyTpeHHsIST SHEpPrust ¥ OHTaNbIUS, WX (PU3NYECKHHA CMBICII.
IlonsTHE ©0 TepMOIMHAMHUYECKOH CHUCTEME, W30IHPOBAHHBIE
CHCTEMBl. DK30- M JHIOTEPMHUYECKHE peaKUuH. TepMOXuMHusi U
TepPMOXUMHUYECKHE ypaBHEeHUS. [IoHATHE 0 CTAaHAAPTHOM COCTOSIHUU
UHANBUAYAJIbHBIX XKUAKHUX W KPUCTAJIIMYCCKUX BEILICCTB, I'a30B U
pactBopoB. CTaHIapTHBIE SHTAILIIMK 00pPa30BaHMs, PACTBOPEHHUS U
CropaHusi BelllecTB. 3akOH lecca W cleACTBUS U3  HETO.
Hcnonp3oBanue 3akoHa I'ecca 11 BBIYMCIEHUS SHTAJIBIIUI PEaKLUi
W OHTaJbIUI CBA3M B Monekyie. [loHartue 00 3SHTponwuy,
aOComoTHAas SHTPONUS W CTPOCHHE BemlecTBa. l3MmeHeHue
OHTPOIHNHU B PA3JIMYHBIX MPOLECCax.

TlonaTHe 0 XMMHYECKON KUHETHKE.
XHUMHYECKOE PABHOBECHE

JedctByromux ~ Macc.  KoHCTaHTa ~ CKOPOCTHM — pEaKUuH.
MornekyaspHOCTh M TOPSIOK peakiuu. 3aBUCUMOCTb CKOPOCTH
peakuuy OT TeMIIepaTypbl; SHTAJBIMA axKTUBaluu. [loHsATHE O
TOMOI'€HHOM M T€TepOreHHOM KaTaiuse. [IpruMepsl KaTaluTHIecKux
IPOLIECCOB B IMPOMBIIIIEHHOCTH M J1a0OpaTOPHON NpaKTHKe.
HctuHHOE M Kaxylleecs paBHOBECHs, MX Npu3Haku. Koncranra
xummyeckoro paBHoBecusi (K. m K, ams ra3oBeIx paBHOBecHid).
Oueprust ' ub6ca, ee cBA3b ¢ 3HTponuei U sHTaIbIMeH. Ou3ndeckuit
cMbIch dHeprun ['nb6ca. DHTPONUITHBINA 1 SHTANBIUAHBIN (aKTOpPhI
nporecca. Cesi3b AG’; ¢ KOHCTaHTOH paBHOBecHsi. PaBHOBecue B
TOMOT€HHBIX U TeTepOreHHbBIX CHCTEMaX. Kpurepwuii
CaMOIPOM3BOJILHOI'O ~ TIPOTEKAHUS MPOLECCOB B  HM300apHO-
M30TEPMHUYECKHX YCIOBHAX. CMelIeHne XUMUIECKOI0 PaBHOBECHS,
npuHuun Jle-llatenee — bpayna. BausHue temneparypsl,
JaBJIeHHs, JOOABKW WHEPTHOTO Ta3a W W3MEHEHHs KOHIEHTPaLUH
peareHTOB Ha XUMHUYECKOE PaBHOBECHE.

PactBopsl. PaBHOBECHS B pacTBOpax

IIpouecchl, compoBoXIaroIe 00pa3oBaHUE >KUIKUX HCTHHHBIX
pacTBOPOB  HE3JEKTPOJIUTOB M 3yeKTponuToB.  Kparkas
XapaKTEPUCTHKAa MEXYaCTHYHBIX B3aWMOJCHCTBHHA B pacTBOpax.
VneanpHble W peabHbIE PacTBOPBl. AKTUBHOCTB; KOI(pQHIHEHT
AKTHBHOCTH KaK Mepa OTKJIOHEHHSI CBOMCTB KOMIIOHEHTA PEAIEHOTO
pacTBOopa OT €ro CBOMCTB B wHaeadbHOM pacTBope. CrocoOs
BBIP@)KEHNS KOHIEHTPAIMi pacTBOPOB. OKBUBWICHT M 3aKOH
SKBUBAJICHTOB. AcconmnpoBaHHbIE ¥  HEacCOLMMPOBAaHHbIC
anekTponuThl. CreneHp nucconuanui. KoHcTaHTa AuccoOManum.
3aBHCHMOCTD CTETICHH JJIEKTPOIUTHYECKOH IUCCOLMANNN  OT
KOHIIGHTPALMN JJIEKTpoNuTa (3akoH pasbaBieHus OcCTBaibaa).
Cocrostare 0eCKOHEYHOTrO pa30aBICHUS pacTBOpa JIIEKTPOIUTA,
CBOIICTBa TaKoro pactBopa. [lxana CTaHAAPTHBIX
TEpMOANHAMHWYECKNX (YHKIMHA 0Opa30BaHUsI HOHOB B BOJHBIX
pactBopax. CryneH4aras AUCCOLMALMS 3JIEKTPOIUTOB. BimsHue
OJJHOMMEHHBIX HMOHOB HAa PpAaBHOBECHE JHCCOLMALMK CIaboro
JNIEKTPONINTA B pacTBope. PaBHOBecHe B cHUCTEMe, COCTOSIIEH U3
HaCBIIEHHOTO PacTBOpPa MaJIOPACTBOPUMOTO JJIEKTPOINTA H €ro
KPHCTAJUIOB, IPOM3BEICHNE PACTBOPHMOCTH, YCIIOBHUS OCAXKICHUS U
pacTBOpEHMs]  MaJlOpacTBOPHUMOrO  yeKTposiuTa. PaBHOBecue
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JIUCCOIIMAITIY B PAaCTBOPaX KOMIUICKCHBIX COCIMHEHWH, KOHCTAHTA
HECTOMKOCTH M KOHCTaHTa YCTOWYMBOCTH KOMILUICKCHOT'O HOHA.
Peakmun  0Opa3oBaHMS M PEAKIUHA PA3PYIICHUAS KOMIDICKCHBIX
COCIMHEHUH. PaBHOBecne mucconpandyd  BOIbBI, HOHHOE
TIPOU3BEICHUE BOIBI M €T0 3aBHCUMOCTH OT Temrmeparypsl. [llkana
BenmunH pH 1 pOH. CriocoObr pacuera BenmmunmH pH pacTtBOpoB.
Bydepusie pactBopbl. [lonspusyromee neiicTBIE MOHOB COJHM HA
MOJICKYJTBI BOIBL. [ MIIpONTN3 coliei, TMAPOITH3 0 KATHOHY M aHUOHY.
CryneHuatslif TUIpoNn3. BzaumHoe ycuneHue ruipoan3a, MoJHbIH
(HeoOpatuMmbIif) THApoOIN3. KOHCTaHTa U CTENCHb THIAPONIN3a, CBS3b
MEXKIy STHMH U KOHIIEHTparmel pactBopa. CrocoObl yCHICHUS U
noJiaBJeHus Tuaponu3a. [IoHsATHE O CONbBOHU3E.

XUMUS S-3JIEMEHTOB

lenounsle Metayuibl. OOIIAs XapaKTepUCTUKa CBOWCTB JIEMEHTOB,
HaxXOXKJEGHUE B TNpUpOJE, MOITy4YEeHHE U XHUMHYECKHEe CBOWCTBA
MeTauioB. CoeMHEH U IETOYHBIX METAJIJIOB, OKCHUIBI, IEPOKCHUIBI,
O30HU/IBI;, TIOJIy4€HHE, UX CBOIMCTBA M XMMHYECKas CBA3b B 3TUX
COEAMHEHUAX. ['MAPOKCHABI ILIENOYHBIX METaIOB, NMOJIy4YeHHE B
npomsbliieHHoctTd NaOH, xuMudeckue cBOMCTBa THAPOKCHUIOB.
OOmiasi XapakTepuCTHKa COJIeH, MONydeHHue coJIbl IO METOAY
Conbe. OcobenHoctn Xumuu JuTHa. OOnacTn NpUMEHEHUs
LIEJIOYHBIX METANIOB M MX coequHeHuid. lllenounosemenbHble
MeTabl, Oepwiinid, Marauii. OOIIas XapaKTepUCTHUKAa CBOMCTB
METaJUIOB, HaXOXJCHHE B NPHUpPOJE, MONy4eHHE METaJUIOB M HUX
XUMU4Yeckne cBoWcTBa. OOmIas XapaKTepUCTHKa CONiel 3THX
3JIEMEHTOB, MX PAacTBOPUMOCTb U THUApPOIU3yeMocTb. OKCHIBI U
THIPOKCHU/IBI ATHX 3JIEMEHTOB: MOTY4YEeHHE U XUMUYECKHE CBOMCTBA.
XKectkocTh BOIBI M MeTO/IBI ee ycTpaHeHusi. OCOOEHHOCTH XUMHHU
6epmunsa. O61acTu NPUMEHEHHS METAJUIOB M X COSAMHEHUI.

XUMHUs P-3JEMEHTOB

OOmras XxapakTepuCTHKa P - AJIEMEHTOB, CPaBHEHHE XUMHUYECKHX
CBOICTB M peakiioHHOW criocoOHocTu. bop. Coenunenust 6opa B
npupoae, MmojydeHne 6opa U ero XMMHU4Yeckue cBoicTBa. bopuabl
MEeTauIoB, GOPOBONOPOIBI, OOPOTHIPUIBI METAJIOB: INOTYy4YEHHE,
XMMHMYECKasg CBfA3b B OOpOBONOPONAX, XWMHYECKHE CBOWCTBA
coequHennit. Hutpun 6opa u MaTepuaisl Ha ero ocHOBE. bopHbIit
aHruapua U OOpHBIE KUCIIOTHI, MONYYEHUE M KHCIOTHO-OCHOBHbBIE
cBoiictBa. [lomydeHue rajmoreHHgoB 0Oopa W UX THAPOIU3.
IIpumenenne Gopa u ero coeauHeHwit. Amomunuil. [IpuponHsie
UCTOYHUKU U NoNTydeHue Metaina. OKCHI, THIPOKCU, aTFOMUHATHI:
MIOJIyYEHUE M XUMUYECKHE CBOMCTBA. [ Maponn3 cosieil amoMuHus,
KBacIpl. [HIpua adiOMUHMA M aJIOMOTHAPHIBI, CHHTE3 U
UCIIOJI30BaHME B KadecTBe BoccraHoBuTenel. IIpumenenue
AJIOMUHUA U ero coenuHenui. ["annuii, naauii, Tannuid. [Ipuponseie
WCTOYHMKH, TOTYYEHHE M XUMHUYECKHE CBOMCTBA 3THUX METAJUIOB.
Oxcuppl, TUAPOKCHIBI, CONMH OSTHX METANJIOB, OCOOEHHOCTH
XMMHYECKHX CBOMCTB coequHeHHH. OCOOEHHOCTH XMMHH TaJLTHSL.
IIpumeHenne ramnus, UHAWS, TAJUIMS U UX COCIMHEHUN. YTIepon.
AnmotpornHbie MOTU(pHUKAIMN: TpaduT, anMas, KapOuH, (QyIepeHsl.
VYcnoBus  CHHTE3a  MCKYCCTBEHHBIX — alIMa30B.  YTJIEPOJAHBIE
HAaHOTPYOKHM. XWMHIUYECKHe CBOWcTBa yriepona. Kiaccudpuxamms
kapounoB. Oxcupsl yraepona (II) u (IV): nomydenne u Xxummdeckue
CBOICTBa. YTOIbHAS KHCIIOTA, €€ COIH U ITPpOon3BoaHbIe. CHHIIbHAS
KHCIIOTa, €€ COJIM: TIONTydeHHE U XUMHUYeCcKne cBoicTBa. PomaHnmsl.
IIpumenenue yrnepona u ero coenunenuil. Kpemuuid. Ilpupoansie
WCTOYHHMKH, METOABI MOTYYEHNUS ¥ OYMCTKH. XUMHUIECKHE CBOHCTBA
KPEMHHUS, €r0 OKCHIIA U KPEMHHUEBOW KUCIOTHL. KBapueBoe CTekIo,
CHJIMKarenb, pacTBOPHMOE CTEKI0. BomopomHple coennHEHUs
KPEMHHsI, TIOJy4€HHE€ W  BOCCTAaHOBUTEIBbHAs  AKTHBHOCTb.
Cumnuapl  METamoB, KapOHI KpPEMHHs, HHUTPHI KpEeMHHS,
rekcaTOpKpeMHHEBasi ~ KWCJIOTA:  IIOJy4eHHEe W CBOWCTBA.
IIpumeHeHne kpemHHs M ero coequHeHuil. ['epmanmii, 010BO,
cBuHell. [IpupoaHble HCTOUYHHUKH, TIOTYYEHNE 3TUX HJIEMEHTOB M UX
XUMHUYecKHe cBoicTBa. OKCHABI M THAPOKCHIBI 3JIEMEHTOB,
cranHatsl (II u IV), mmomb6ats! (II u IV). Cynbduasl: moaydeHue u
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uxX  xumuyeckue cBodctBa. Comm  Tuokucior.  OOmias
XapaKTepPHUCTUKA COJIed, pPacTBOPUMOCTh H THAPOIHU3YEMOCTb.
[IpuMeHeHne TepMaHus, OJIOBA, CBUHIA M UX COCAMHEHHH. A3OT.
OO01asi XapaKTepPUCTHKA XMMHUUYECKUX CBOMCTB 2JIEMEHTOB TPYIIIBI
azora. [IpomplnuleHHOE W J1a0OpaTOpHOE IIONy4EHHE a30Ta.
[IpoGiema cBA3aHHOrO a30Ta M BO3MOXKHBIE ITyTH €€ PEIICHHS.
AMMHaK: TONy4YeHHEe, XUMHYCCKHE CBOHCTBA aMMHaKa, >KHIKHI
aMMHaK KaK pacTBOPHTEIb, AMHABI, HMHUIBl M HHUTPHIBI, HX
rugponu3. ['mapasvH W THUAPOKCHIAMUH: MONYYEHHE, CTPOSHHE
MOJIEKY, KHCIJIOTHO-OCHOBHEBIC u OKHUCITUTENHHO-
BOCCTaHOBUTEJBHBIE CBOMCTBA. A3OTHCTHIN BOIOPOA: MONYYEHHE,
CTPOCHHUE MOJICKYIIBI, a3uabl MeTayioB. Oxcuppl azora (I, 1L 111, IV,
V); uxX monmydeHHe, XMMHYECKas CBS3b W CBOMCTBAa. BnusHue Ha
OKPYKaIONIYIO Cpelly BEIOPOCOB OKCHJIa a30Ta. A30THCTasi KUCIIOTa
U HUTPUTHI, MONYYEHHE W BOCCTAHOBHUTEIbHBIC CBOMCTBA. A30THAs
KUCJIOTa KaK OKHCIIUTEIh, TEPMHYECKOE Pa3IoKeHUEe HUTPATOB U X
UCIIOIb30BaHWE B KauecTBe okuciureneil. Llapckas Bomka u ee
peakuuu ¢ MeTayulamu. lIpuMeHeHHe a3ora M ero COeIMHEHHIH.
Aszotabie ynoopenus. Dochop. [IpupoaHeie ucTouHUKE (Gocdopa,
nonyuenne ¢ochopa B NPOMBIIUIEHHOCTH. MHoroobpasue
aJUTOTPONHBIX Moaudukanuii Gpocdopa, Oenblii U KpacHbIH Gocdop.
®ochun: monydeHue, CTpOSHNUE MOJIEKYJIbI, XUMUYECKHE CBOWCTBA.
®ochunpr  merayuoB.  DochunoBas  (dhochopHOBaTHUCTAS),
hochonoBas (dochopucrasn) KHUCIIOTHI, dbochuHaTHI
(runopocuter) u ochonatel (PocduTh) KaKk BOCCTAHOBUTEINH.
I'mpparamus P4O1o, docdopuble kucnothl, ¢docdarsl, B3aUMHbIC
nepexoabl  ¢pocdaros. CoenuneHus ¢ocdopa ¢ ramoreHamu:
MOJIyYeHHE, CTPOSHHE MOJIeKyl, Tuaponus. [Ipumenenue ¢ocdopa
U ero coenuHeHuil. MblubsK, cypbMma, BUCMYT. HaxoxneHue B
npupone, nonydeHue. BomopomHble COeIMHEHUS, NONYyYeHHE H
BOCCTAHOBHUTENIbHAS ~ aKTUBHOCTb. KHUCIOpOAHBIE COSIMHEHUS;
KUCIIOTBI MBIIIBAKA U CypbMbI: NIONTy4eHHE, KUCIOTHO-OCHOBHBIE U
OKHCIIMTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA. I'mopoxeng
BUcMyTa. COeIMHEHHS >JEMEHTOB C TaJOr€HaMM, MX THAPOIHU3,
CONM aHTMMOHMJIA M BHCMYTHJIA. KHCIOTHO-OCHOBHBIE CBOWCTBA
Cynb(pUIOB MBIIIBSAKA, CYPbMbl M BUCMYTa, UX B3aUMOJCHCTBHE C
pacTBOPUMBIMH CylbGuaaMH. THOKHCIOTEI U UX comu. OGnactu
NPUMEHEHHUS COeIUHEHUH nieMenToB. Kucnopoa. [IpoMeiiniennoe
U J1abopaTopHOE IMONydeHHe KUCIOpOJa, CTPOEHHE MOJIEKYJIbI,
napamMarHeTu3M kucinopona. dusnueckue 1 XUMUIECKHE CBOMCTBA.
O30H: MONTy4eHHe, CTPOSHUE MOJIEKYIIbI, OKHCIUTENbHOE JeHCTBHE.
Krnaccndukanuys KHCIOPOIHBIX COeAUHEHHH meMeHToB. [lepokcun
BOJOpOZAA: TONy4eHHE, CTPOCHHE MOJEKYJbl, OKHUCIUTEIBHO-
BOCCTAaHOBHUTENBHBIE CBOWCTBA. O0IaCTH MPUMEHEHHS KHCIIOposia U
ero coeauHenmit. Cepa, cenen, temtyp. llpuponHsle HCTOYHHKH,
MOJTy4eHHEe SJIEMEHTOB M MX XHMHYECKHE CBOWCTBA. AJUIOTPONHUS
Cepbl, CTPOCHHE €¢ MOJIEKYNbl. BoIOpOIHBIE COETUHEHUS
9JIEMEHTOB: ITIONydeHHE, CTPOCHHE MOJIEKYJ, BOCCTAHOBHUTEIBHBIE
cpoiictBa. Cynb(uasl, METOIBl TOJIYYEHHS, BOCCTAaHOBHTEIBHBIE
CBOIWCTBa, THIPONW3, OTHOIICHHE K MHHEPaIbHBIM KHCIIOTaM.
Cynbthansl u nomucynbpuasl. JHOKCHABI SJIEMEHTOB: METOIBI
MOJyYEeHHsl, CTPOCHHE MOJEKYJ, KHCIOTHBIE W OKHCIHUTEIIBHO-
BOCCTAHOBUTENEHBIC CBOWCTBA. BiusHHE BBIOPOCOB CEPHUCTOTO
ra3a Ha OKPYKaloIIyIo cpedy. TpHOKCHABI JIEMEHTOB: MONyYeHHE,
THApATalys, OKHCIUTENBHBIe CBOWCTBA. KuciopoaHble KUCTIOTHL S
(Iv), Se (AV), Te (IV), cnocobbl TOIy4deHUS U CBOMCTBA.
ConocraBieHHe OKUCITHTEIEHO-BOCCTAHOBHTEIBHBIX CBOMCTB 3THX
KACIOT M uX coneil. CepHas KHCIOTA: IONYy4YCHHE, CTPOCHHE
MOJICKYJIBI, ~OKHCIUTENbHOE JIeWCTBUE  KOHILCHTPHPOBAHHOTO
BOJHOI'O pacTBopa, BomoorHumaromiee cBoicTBO. CynbdaTel,
ruapocyabdatel. [TupocepHas kuciora. TuocepHas KHCIIOTa H
THOCYNb(GAT HATpHUsA: IIOJIY4eHHE W XHUMHYECKHE CBOMCTBA.
CeneHoBasi ¥ TeJUTypOBasi KUCIIOTBI, METO/IBI ITOJYYCHHS U CBOIMCTBA.
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XJIOPUCTBI THOHWI ¥ XJIOPUCTBIH Cymb(Qypwi: TIONydeHHeE,
CTPOCHHE MOJEKYJ, THApONu3. XJopcylb(oHOBas KHUCIOTA.
[Ipumenenne cepsl, celeHa, TeIypa U UX coeanHeHnd. Bomopon.
[IpoMbinmuleHHOE ¥ J1a0OpaTopHOE  TONYYEHHWE  BOAOPOJA,
KinaccuuKanys THIPUAOB, BOCCTAHOBHTENbHAs aKTUBHOCTh
BOJOpONa M THUAPHAOB  MeTaiuioB.  [amorenpl.  OOmas
XapaKTepPUCTUKa XMMHYECKHX CBOWCTB TaJIOTE€HOB, HAXOXICHHE B
npupoie, TPOMBIIUIEHHOE ¥ JIadOpaTopHOE  IOIyYEHHe.
Oco0eHHOCTH XUMHYECKUX CBOWCTB (Topa, (hTOPHUIBI KHUCIOPO/A.
Peaknuu xjopa, Opoma u #ona ¢ BOJOW M pacTBOPaMU IIETOYEH.
BonoponHbsle coeaMHEHHS! TaJOT€HOB: IIOJNy4E€HHE, KHCIOTHBIE
CBOICTBa, TepMHYecKass CTaOWJIBHOCTb, BOCCTAHOBHTEIIHLHBIE
cBolicTBa. Accomuanus Moinekyn HF B mnmaBukoBod kucnote,
mudropunpl kanus v Hatpus. KucnopoaHsle coeiMHEHMs Xjopa |
Homa: ToNydyeHWe, CTPOEHHE MOJIEKYJ, KHCIOTHO-OCHOBHBIE U
OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIE  cBOWcTBa.  KucimopomHsie
KUCIIOTHl ~ XJiopa, Opoma W ioma, CrmocoObl — IONydYeHHs,
okuciurenbHoe aercTBue. COoNM KUCIOPOIHBIX KUCIIOT TaJIONCHOB
KaK OKHCIIMUTEIH B KPHUCTANIMYECKOM cocTosiHuU. CorocTaBiieHue
KUCJIOTHBIX ¥ OKHCJIHTEIbHBIX CBOMCTB KHCIOPOJHBIX KHCIOT
TaJIONEHOB U UX COJNEH. MeKraJloreHHble COEAUHEHUS, UX THIPOJIN3.
Ob6nacTy MpUMEHEHUs TaJOreHOB U UX COeqUHEeHUH. braroponHsie
ra3pl. HaxoxzaeHue B IpUpoAe, NPOMBIIUIEHHOE TONyYeHHUE
OmaropogHbeIX  ra3oB. IIpWuMHBI XUMHMYECKOH  HHEPTHOCTU
aneMeHTOB. KiatpaTtHele COeqMHEHHsT OJIarOpOAHBIX — Ta30B.
XUMHYECKHE COCIMHEHHsT KPUNTOHA W KCEHOHa €O (TOpoM:
MOJIy4eHHE, CTPOEGHHE MOJeKys, ruaponu3. KucnopomHsie
COeIMHEHUsI O1aropoJHbIX Ta30B, KUCIOPOJHBIE KHCIOTBI U HX
comu. O0nacTi mpuMeHeHHs 6JIaropoTHBIX T'a30B U UX COSIMHEHHII.

10.

Xumust d-3JIEMEHTOB

OcobenHocty XuMHuK d-3JIEMEHTOB. 3aKOHOMEPHOCTH H3MEHEHUsI
XUMUYECKHX CBOICTB o rpymmnam u HIEpHOJIaM.
Hecrexnomerpuueckue coeiMHeHUs. XpoM, MOJIHUOJICH, BOIb(pam,
cubopruit. IlpupoaHble UCTOYHMKH, IOJYyYEHHE METAUIOB U HUX
xummyeckue cpoiictBa. Comu xpoma (III), oxcum U THIPOKCHI
xpoma (III): momydeHue, KUCIOTHO-OCHOBHBIE CBOMCTBA, THAPOIIN3.
XpOMOBBIIf aHTHIPUA: MONYyYEHHE, THIpaTalusl, OKUCIUTEIbHbIE
cBoiicTBa. Xpomathl U OMXpPOMAThl Kak OKuciautenu. [lomydeHue
XJIOPUCTOT O XPOMMIIA U €ro TuAponu3. CornocTaBIeHUE XUMHYECKUX
CBOIMCTB CcOelMHEHHI MonubaeHa W Bojib(pamMa co cBoWCTBaMHU
AQHAJIOTMYHBIX  coeAuMHEHMH xpoma. [lpumenenne  xpoma,
MonubeHa, Bonb(paMa U UX COCAMHEHUI. MapraHell, TeXHEIHH,
penuii, 6opwuii. [IpupoaHbIe HCTOYHUKY, TOTYyYCHUE U XUMHUYECKHE
cBorictBa MertaipioB. Coemumnenusi mapranma (II), momyuenwme,

KHCIIOTHO-OCHOBHBIC u OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIC
cBoiictBa. [lmokcum Mmapranma, manranatel (IV), momydenwe u
XUMUYECKHE CBOMCTBA. Masnranarel  (VI), mepmaHTaHatsl,

MapraHIEeBbI aHTHUAPHI, MapraHIeBas KHCIOTAa: IONyYCHHE H
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CcBOMcTBA. ComocTaBiIEHHE
XUMUYECKUX CBOHCTB COCOUHEHM TEXHEUUS] U PEHHA CO
CBOMCTBAMHM aHAJIOTMYHBIX COCAUMHEHMNA MapraHua. llpumMeHenue
MapraHIla, TEXHEIWS, PeHUs U UX coequHeHui. JKeme3o, K0OambT,
HuKenb. HaxoxmeHue B Tpupone, MPOMEIIUIEHHOE TONYYEHHE,
XHMUYECKHE CBOMCTBA MeTaiIoB. COeqUHEHHS CTENEHN OKUCICHUS
+2 w +3, momydeHWe, KHCIIOTHO-OCHOBHBIE W OKHCIHTEIHHO-
BOCCTAHOBHUTEIBHBIE  CBOMCTBA. KOMIUIEKCHBIE  COEIMHEHUS
MetaiioB. @DeppaThl: TONy4eHHE W OKUCIUTEIBFHOE ICHCTBHE.
[Iprumenenne xene3a, KoOalbTa, HUKENSI W WX COCAMHCHHIA.
[MnatuHOBEIE MeTamumpl. OOmas XapaKkTepUCTUKA COSTUHCHHUN
IUIATHHOBEIX METAaJUIOB, HMX KOMIUICKCHBIC COCOUHEHMSI. Menp,
cepedpo, 3070TO, peHTreHnil. Haxoxmenue B mpupose, MoTyIeHne
METAJUIOB M WX XUMHYECKHE CBOHCTBA. OKCHIBL, THIPOKCHIIBI,
rajoreHu/Ibl METAJIOB: MOIY4YeHHE, KUCIOTHO-OCHOBHBIE CBOWMCTBA,
ruponu3. KoMIuleKCHbIE COEOMHEHMs] METaJuIOB, XHMHYECKast




CBs3b B HUX. [IpuMeHenne Menu, cepedpa, 30J10Ta ¥ MX COeTMHEHHH.
Husk, xagmuid, pryTb. [IpupoaHBle MCTOYHHWKH, HMPOMBIILICHHOE
MOJy4YeHHE METAJUIOB U UX XUMHYeckue cBoiicTBa. CoeanHeHHs ¢
KHCIOPOAOM U rajioreHaMu, NoiydeHue U cBoiictBa. CoenuHeHus
pryru (I), amugnable coeanHeHns pTyTH. [IpriMeHeHNe NWHKA U ero
coeauHeHn. O TOKCUYHOCTH HEOPTaHNYECKUX BEIIECTB.

11.| Xumus f-anemenToB JlanTanounel. OOmiast XapaKTEepUCTHKA XUMHYECKHUX CBOWCTB,
MOHATHE O METOAAaxX TONydeHHsl STHX MertawioB. KucimorHo-
OCHOBHBIE CBOMCTBa OKCHIOB M THApOoKcHaoB siemeHToB (III),
runponu3 coned.  AxktuHouzabl. CONOCTaBlIEHHE XUMHYECKUX
CBOWCTB AaKTMHOMJOB CO CBOWCTBaMHU JIaHTaHOWJOB. KpaTkas
XapaKTepUCTHKAa XUMHUYECKMX CBOWCTB ypaHa. Kucioponssie
COEMHEHUs W TaloreHuJbpl ypaHa, COJIM YypaHWa, ypaHAThl.
ITpuMeHeHne TaHTaHOU 0B, aKTHHOM/IOB U X COEAMHEHMH.
CojaepikaHue 3aHATHII CEMMHAPCKOI0 THIIA
I‘E‘i HaumeHoBanue TeM (pa3aesioB) Tun Coaep:xaHue 3aHSITHI CEMUHAPCKOI0 THIA
1. | Ctpoenue atoma C OCHOBHBIE TIOHATHS U 3aKOHBI XUMHU. OCHOBHBIE KJIACCHI
HEOpPraHMYEeCKHX COeIMHEHMH. PacueTsl Mo ypaBHEHUSIM
peaxiuii.
JIP | TexHuka 0€30MacHOCTH U IpaBHjia PabOTHI B TaOOPATOPHH.
[TorpemHocTy pe3yabTaTOB YHCICHHOTO AKCIEPUMEHTA.
3auer 1o TeXHUKe 0e30MacHOCTH.
2. | Tlepuonnueckuii 3aKOH u C YcraHoBIIeHHE COJIEpKaHUS KPUCTAJITM3AaMOHHON BOJIbI B
[epuoauYecKas cucreMa KpPHUCTAJIIOTHpaTax U ux Gopmyi.
JIP | Onpenenenue MOISIPHON Macchl YIIIEKUCIIOTO rasa.
3. | OKHUCIUTENTFHO-BOCCTAHOBHUTENBHBIC C ITpuroToBieHre pacTBOpa 3aJaHHONW KOHIIEHTPAIHH.
IIPOLIECCHI JIP | Onpenenenue KOHICHTPAIMU PACTBOPA TUTPOBAHUEM.
4. | XuMudeckass CBSI3b U CTPOCHHE C [IpuroroBnenue pacTtBopa 3aJaHHOM KOHLEHTpAaLUU U
MOJIEKYIT TUTPOBAHHUE.
JIP | V3yueHue OKMCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKLIMIM.
5. | Ilonsatue 0 XUMHYECKOMH C OnpeneneHrne MOMSPHON Macchl SKBUBAJIEHTA MPOCTHIX H
TEpMOANHAMUKE, CJIOXHBIX BEIIECTB
TEPMOAMHAMUYECKUE GbyHKIMH JIP IlonmyueHue u cBOMCTBA KOMIUIEKCHBIX COEIMHEHUH.
COCTOSIHUS
6. | IloHATHE O XUMHUYECKOH KHHETHKE. C CHHTE3 KOMIUIEKCHBIX COEIMHEHNN
XUMHUYECKOE paBHOBECHE JIP | IlomydyeHue  cHeKTpa  TOIJIOMICHHS  KOMIUIEKCHOTO
COEIMHEHUSI ¥ N3y4YeHHE KOHIIEHTPAlMOHHOM 3aBUCHMOCTH
ONTHYECKOM  IUIOTHOCTH  pacTBopa.  OmpeneneHue
HEHU3BECTHON KOHIIEHTPAIMHU pacTBOpa.
7. | PactBopsl. PaBHOBecHs B pacTBOpax C T'unponus comeit.
JIP
8. | Xumus s-31eMeHTOB C BBoaHoOe 3aHsTHE IO XUMHU 3JIEMEHTOB.
JIP Onpenenenre kKapOOHATHOH U 00IIEH JKECTKOCTH BOMEI.
[IenouHble, MET0UYHO3EMENbHBIE METAJUIBI ¥ MATHUI.
9. | Xumus p-37eMeHTOB C Bbop u amoMuHuii.
JIP | Yrnepoxn u kpeMHU
10, Xumus d-sneMeHTOB C OJI0BO U CBUHELL.
JIP | A3sor.
®docdop, cyppMa, BUCMYT.
Cepa, ceneH, TeITyp.
11) Xumus f-anemeHTOB C Xpom, MO0 IeH, BOIBGpaM.
JIP Maprasner, xene30, KOOaIbT, HUKEIb.
Mens, cepebpo.
IIMHK, KaAMUH, PTYTh.
CoaepikaHue caMOCTOATEIbHOM padoThI
Iij‘:)[ HaunmenoBanue TeM (pa3aenoB) Conep:kaHue caMOCTOSITEJIbHONH PadoThI
1. | Crpoenue atroma [loBTOpeHne  JIeKIMOHHOrO  Marepuaia.  IlogroroBka K

MPAKTUYCCKUM 3aHATUAM U J'Ia60paT0pHBIM pa60TaM




MPAKTUYECKAM 3aHATHIM U JJA0OpaTOPHBIM paboTam

2. | Hepuomgmaeckuii 3aK0H u | [loBTopeHue  JEKIMOHHOTO  Marepuala. IlonroroBka K
TIEPUOJMUECKasl CUCTEMA MPAKTHICCKAM 3aHATUIM U JJAOOPATOPHEIM paboTaM
3. | OkucauTenLHO- IToBTOpEHHE  JEKIIMOHHOTO  Marepuaa. IlogroroBka K
BOCCTAaHOBUTENbHBIE IPOIECCHI MIPAKTHICCKUM 3aHATHUSIM U JJAOOPATOPHEIM paboTaM
4. | Xumuueckas CBs3b ©W cTpoeHHE | [IoBTOpeHHME — JIEKIIMOHHOTO  MaTepHaia. IlomroroBka K
MOJIEKYIT MPAKTUYCCKAM 3aHATHIM U JJA0OpaTOPHBIM paboTam
5. | Tloustue 0 xumuueckor | TloBropenue JICKITUOHHOI'O MaTepuaa. Ilogroroska K
TEPMOJMHAMUKE, MPAaKTUYECKUM 3aHATHAM U JJa0OpaTOPHBIM paboTam
TEPMOJMHAMHUYECKHE GbyHKIIIU
COCTOSTHUS
6. | IlonsaTue o xumMudeckor kuHeTuke. | [IoBTOpeHHE  JIGKITMOHHOTO  MaTepHaia. IlogroroBka K
XUMHUYECKOE PABHOBECHE MPAKTUYCCKAM 3aHATHIM U JJA0OpaTOPHBIM paboTam
7. | PactBopel. PaBHOBecus B pactBopax | [loBTOopeHHe — JIGKITMOHHOTO  MaTepHaia. IlogroroBka K
MPAKTUYECKAM 3aHATHIM U JJAOOPATOPHBIM paboTamM
8. | XuMmus s-3JIEMEHTOB [ToBTOpeHHEe  JIGKIIMOHHOTO  MaTepuaja. IlogroroBka K
MPAKTUYECKUM 3aHATHIM U JJA0OpaTOPHBIM paboTam
9. | Xumus p-syieMeHTOB [ToBTOpeHHe  JIGKIIMOHHOTO  MaTepuana. ITogroroBka K
MPAKTUYECKUM 3aHATHIM U JJA0OpaTOPHBIM paboTam
10.| Xumus d-snemMeHTOB [ToBTOpeHHEe  JIGKIIMOHHOTO  MaTepuana. IlogroroBka K
MPAKTUYECKUM 3aHATHIM U JJA0OPaTOPHBIM paboTam
11.| Xumus f->memeHTOB [ToBTOpeHue JIEKIIHOHHOT'O Marepuana. ITonroroska K

3. OHCHO‘IHble MaTepualibl AJd IMPOBECACHHA TEKYIIECr0 KOHTPOJA YCIHEBAEMOCTH H

NPOMEKYTOUYHOM aTTecTAMU 00y4YaroIuXcs M0 JUCHUIIUHE (MOYJII0)

[lo mucuunnuae (MOIYIIO) HPETYCMOTPEHBI CIEAYIOLIME BHUIbl KOHTPOJSI KauyecTBa

OCBOCHHS:
TEKYIIHH KOHTPOJIb YCTIEBAEMOCTH;
MMPOMEXKYTOYHASI aTTeCTAIMS 00yJarOIMUXCS 10 AUCIUIUTHHE (MOIYJITIO).

3.1. OueHouHble MaTepuajbl I NPOBeleHUs] TeKyllell AaTTecTAllMM O JAUCHUIIHHE

(MoayJ110)
Ne | Kontposupyemble TeMbI (Pa3aeJibl) HanMeHoBaHNe OLICHOYHOI 0 CPEACTBA
n/n

1. | Ctpoenue atoma Veraerit  ompoc.  Keiicel.  JluckyccuoHHBIE
npouenypsl. KontponsHas pabora. Tect

2. | lepronnyeckuii 3aKOH ¥ MEPHONYUECKAs CUCTEMa | YCTHBIH  OMpoc. Keticel.  JluckyccroHHBIE
npouenypsl. KontponsHas pabora. Tect

3. | OkucauTensHO-BOCCTAHOBUTENBHBIE TIPOLIECCHI VYerHplid  ompoc. Keticel.  luckyccHoHHBIE
npouenypsl. KontponsHas pabora. Tect

4. | Xummueckas CBS3b U CTPOSHHE MOJICKYJTI VYerHplid  ompoc. Keticel.  JluckyccuoHHBIE
npouenypsl. KontponsHas pabora. Tect

5. | IloasiTHE 0  XWMHYECKOHM  TEpMOAMHAMUKE, | YCTHBI  OIpOC. Keiicel.  [luckyccuoHHbIE
TEepMOIMHAMHYECKUE (DYHKIUH COCTOSHHUS npouenypsl. Korrponbaas padora. Tect

6. | [loHsiTHe O XMMHYECKOW KHHETHKe. XUMHYEeCKoe | YCTHBIH  Ompoc. Keiicel.  [luckyccuoHHbIE
paBHOBeECHE npouenypsl. KontponsHas pabora. Tect

7. | PactBopsl. PaBHOBeECHS B pacTBOpax VYerHplid  ompoc. Keiicel.  [luckyccuoHHbIE
npouenypsl. KortponsHas pabora. Tect

8. | Xumus s-351eMeHTOB VYerHplid  ompoc. Keiicel.  [luckyccuoHHBIE
nponenypsl. KorTponsHas pabora. Tect

9. | Xumus p-37eMeHTOB VYerHplid  ompoc. Keiicel.  JluckyccuoHHbIE
nponenypsl. KorTponsHas pabora. Tect

10. | Xumust d-3nemMeHTOB Vermerit ompoc.  Keiice.  JluckyccrHoHHBIE
nponenypsl. KorTponsHas pabora. Tect

11. | Xumus f-anmemeHTOB Veraerit ompoc.  Keiicel.  [IucKkyccHOHHBIE
nponenypsl. KorTponsHas pabora. Tect

3.1.1 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WU WHbIE MATEPHAJIbI, HEO0OXOAUMBIE VI OLEHKH
3HAHM, yMEHNH, HABBIKOB M (MJIH) ONBITA IeATEJbHOCTH B NpoIecce TEKYero KOHTPOJIst

yCIeBaeMOCTH
YcrHbli onpoc
1. CdopmynupyiiTe OCHOBHBIE MOJIOKEHHSI ATOMHO-MOJIEKYJISIPHOTO YUEHHUS.




2.

JlaiiTe onpeneneHye NOHATHIA:

a) BJIEMEHT, aTOM, MOJICKYJIa;

0) IpOCTOE U CIIOKHOE BEIIECTBO;

B) OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJIIpHAsI MaccChl;
I') MOJIb;

1) MOJISIpHAsi Macca;

€) SKBUBAJICHT JJIEMEHTA.

3.

Cdhopmynupyiite 0OCHOBHBIC 3aKOHBI XHMHH:

a) 3aKOH COXPaHEHUS MacChl BEUIECTBA;
0) 3aKOH IMOCTOSTHCTBA COCTABA,

B) 3aKOH KpaTHbIX OTHOLIEHMI;

I') 3aKOH ABOTaJIpo;

n) 1-e cneacrBue 3akoHa ABOTapoO;

I) 2-e cieicTBUE 3aKOHa ABOTaIpo;

€) 3aKOH SKBUBAJICHTOB.

4.

CdopmynupyiiTe ra30BbIe 3aKOHBI:

a) 3akoH boiins-Mapuorra;

0) 3akoH ['eit-JIroccaka;

r) ypaBHeHue Knaneiipona;

n) ypaBuenue Kianeiipona-Menpeneena.

5.

JlaiiTe onpeneneHrne OCHOBHBIX MOHSITUH B TEPMOJIMHAMUKE:

a) daza;

0) cucrema,

B) M30JIMPOBAHHAs CUCTEMA;
T') OTKpBITasi CHCTEMA;

1) 3aMKHYTasl CUCTeMa

6.
7.
8.

9.

10.

11.
12.

13.
14.
15.
16.

17.
18.

19.
20.
21.
22.
23.
24,
25.
26.

UeM xapakTepHu3yeTcsi COCTOSIHUE CUCTEMBI? UeM ONMHMCHIBAETCA COCTOSIHUE CUCTEMBI?
CrangapTHOE COCTOSIHUE CUCTEMBI.

BuyTpennsis sHeprus cucteMmbl. M3 Kakux BUIOB SHEPIHH CKIIAJbIBACTCS BHYTPEHHSS
sHeprus? Kakue Bl SHEPrUU HE BXOISAT BO BHYTPEHHIOIO SHEPTUi0?

[TepBrIil 3aKOH TEPMOJUHAMUKH.

Ouranbnus. CTaHnapTHas SHTaNbIKA 00pa30oBaHMs BeleCTBA. VI3MeHEHHe SHTAIBINU B
peaKiusx.

3akoH ['ecca u cneacTBuUs U3 HETO.

Outponusa. CTaHmapTHas SHTPONUA OOpa30BaHUS XUMHUYECKHX BellecTB. M3meHeHue
SHTPOMUU B PEAKIIUIX.

Bropoii 3ak0H TepMOJAMHAMUKH.

Oueprus ['m66ca. Dueprus ['enbMromnspia.

Oueprus ['m66ca oOpazoBanus BeuiectB. i3menenue sneprun ['m60ca B peakuuu.

Kak o n3smenenuto snepruu ' n66ca MOKHO CyAUTH O BO3MOKHOCTH CAaMOITPOU3BOIBLHOTO
MpoTeKaHus mpouecca?

[Touemy cBoOIiCTBa pacTBOpa OTINYAOTCS OT CBOMCTB €r0 KOMIIOHEHTOB?

Kakune ¢usuko-xuMuyeckue CBOWCTBA pa30aBIIEHHBIX PACTBOPOB HEIIEKTPOIUTOB BbI
3Haere?

Ocmoc. OcMoTHUECKOE TaBIICHUE.

3akoH Bant-I'odda.

Ornpenenenre 0CMOTHYECKOTO AABJICHUS PacTBOpA.

UTo HaA3BIBAIOT AAaBIIEHUEM HACHIIIEHHOTO mapa?

[Touemy naBieHue mapa HaJl pACTBOPOM MEHBIIIE, YeM HaJ YUCThIM PacTBOPUTENEM?

UTo HA3BIBAIOT OTHOCUTEIHHBIM MOHIKEHUEM JIABJICHHUS TTapa pacTBOpUTEIEM?

3akoH Payus.

UTo HaA3BIBAIOT TEMIEpaTypoil KUMeHus KuakocTu? Kak Temneparypa KuneHus: pacTBopa
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27.

28.
29.
30.
31.

32.

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

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

50.

o1.

52.

53.

54,

55.

56.

S7.

OTJIMYAETCS OT TEMIIEPATYPhl KUIIEHUSI YUCTOTO PACTBOPUTENS?

Uto Ha3bIBalOT TEMIIEpPATypoil KpHUCTauM3aluM (OTBepiaeBaHus) xuakoctu? Kak
TEeMIIepaTypa KpUCTAJUITM3ALUKU PACTBOPA OTIWYACTCS OT TEMIIEPaTypbl KPUCTAIU3ALUN
YUCTOI'0 PaCTBOPUTENS?

Bropoii 3akoH Pays.

Yemy nponopuuonaneHel [tkun u tkp? Kak ux onpenenuts?

Pacuer MosekynsipHO# Macchl paCTBOPEHHOTO BEIIECTBA.

[Touemy 1y1st paCTBOPOB AJIEKTPOJIUTOB HAOIIOIAIOTCS OTKIOHEHHS OT 3aKOHOB Payms u
Bant-T'odda?

Uro moka3bpiBaeT M30TOHHUYECKUH K0d(pPuumenT? Ouzndeckuii CMbICT W30TOHHYECKOTO
Kod(duIreHTa.

CBs13b M30TOHHYECKOTO KOIPPHUIIMEHTA CO CTEMEHBIO IUCCOIUAIINN

PasButHe npeacraBiaeHui O CTPOCHUM aTOMA.

Monaens aroma bopa. E€ Hegocrarku.

VYpasHenue nie bpois. /[BolicTBEeHHAs MPUPOAA ANEKTPOHA.

[Ipunnun Heonpenenennoctu ['eitsendepra.

VYpasuenue lllpenunrepa.

KBanToBbIE UKcna: r1aBHOE, OpOUTATBFHOE, MATHUTHOE, CITHH.

[TpuHIAIIBI 3aMTOTHEHHS SJIEKTPOHHBIX 000JI0YEK aTOMa: MPUHIIAI HAUMEHBIIIEH SHEPTUH,
npuHuun [laymu, npasuno XyHzaa.

[Tepnoanueckas cucrema JI.1. Menneneesa. [lepuonsl, rpynisl.

Pannycel, n3mMeHeHure 1o nepruoaam M rpyIinam.

[ToTeHnyan HOHU3AIMH, €TO U3MEHEHHE TI0 TIEPUOIaM U TPYIIIaM.

CpOoACTBO K DJIEKTPOHY, €r0 U3MEHEHHE 110 TIEPHOIaM U T'PyIIIaM.
DIEeKTPOOTPUIIATEIILHOCTh, €€ H3MEHEHHE 10 TIEPHOIaM U TPYIIIaM.

MeTtoj BaleHTHBIX CBsi3eil. MexaHu3MBbl 00pa30BaHUsI KOBAJICHTHOM CBS3H.

CBolicTBa KOBJICHTHOM CBSI3W: HACBIIIAEMOCTh, HAIIPABJIEHHOCTb.

[TonspHOCTH CBA3M.

Teopuss rubpummzanuu. Kakue ycloBHS ONPEACNSIOT BO3MOXHOCTh THOPHAM3AIIAN
ATOMHBIX OpOHUTAICH?

Uem ompenensieTcs rTeOMETPUs MOJICKYJIbI B TEOPUH THOPHAU3AIIHN ?

Pacnpenenure mnpemioxkennsie coemuHenus: NaxSOs, Ba(OH),, KzS, KAI(SOa)2,
AIOH(NO3)2, KHSOs4, H>SO3, SbOCI mo xkmaccam: KHCIOTBI, OCHOBAHHS, COJIH.
[IpuBenuTe Ha3BaHUS BCEX BEIUIECTB.

W3 npeiokeHHOro nepevHs BHIMUIIUTE (POPMYIIbI KUCIOTHBIX, aM(OTEPHBIX U OCHOBHBIX
okcuaoB: SiOz, CrOs, SOz, NO, BeO, Ca0O, CuO, B203, MnO, Li.O, MgO, K;0, BaO,
Na2O, Cr203, N20O, Fe203, FeO, Zn0O, CO, COa.

Yxaxute (HopMyny OKCHIA, NMPH PACTBOPEHUU KOTOPOTO B BOJE OOpa3yeTcss KHCIOTa
obureit popmynsr HI03: N20s, SO2, N2O3, CO».

VYkaxute QOpMyabl KHCIOT, KOTOpbI€ HENb3s TMOJIYYUTh PACTBOPEHHEM OKCHJIOB
COOTBETCTBYIOMIMX 1eMeHTOB B Boje: HaSiO3, CH3COOH, H2SO3, HaPOa4.

CocTaBuTh ypaBHEHHUS pEaKIUil B3aMMOJCHCTBHS CEPHON KHUCIOTHI C OKCHAAMU
CIIEYIOIINX MeTaJuioB: Oapus, sxenesa (1), Mmeau, nnHKa, TUTHS U MArHUS.

Kakum MeTamioM MOKHO BOCCTaHOBUTH Melb U3 pactBopa cynbdara memu (I1): Fe, Na,
Pt, Ag.

Ocy1iiecTBUTh IPEBPAILICHHUS:

a) Al — Al2,03 — AICl3 — AI(OH)3 — Al203
0) P — P20s — H3POs — Naz PO4

58.

59.

Paccumnraiite Maccy OkcHaa altOMHHUS TIOTYYEHHOTO MPU B3aUMOJICHCTBUM ATFOMHHHS
Maccoit 135 r ¢ kucnopogom oobemom 112 1.

Kakas conp oOpasyercs mpu B3auMOJSHCTBHH | MOJb THAPOKCHIA KANbLIHS U 2 MOJb
CEpPHOM KUCIOTHI?
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60.

Hanumure ypaBHEHUs peakiuii, ¢ MOMOLIbI0 KOTOPBIX MOXHO OCYIIIECTBUTD CIIEAYIOIINE
[IPEBPALLEHUS:

Fe — Fe203 — Fex(S04)3 — Fe(OH)3 — FeOH(NO3z)2 — Fe(NOs)3

61.

IlociemoBaTeabHO B cXEME:

amM(OTEepHBI OKCHJT — aM(OTEPHBII THAPOKCH]T — COJIb, PACIIOIATAIOTCA:
1) BaO, Ba(OH),, BaCly; 3) CaO, Ca(OH)2, CaSOu4;
2) BeO, Be(OH)2, Be(NO3)2; 4) SO,, H2SO3, Na;SOs,

62.

Hanmcars YpaBHCHUA U HAa3BaTb COJIb — IMPOAYKT BSaHMOHeﬁCTBHﬂI

a) CrO u Cr203 ¢ pacrBopamu H2SO4 m NaOH;
0) Cu(OH)2 ¢ nenocratkom u u30siTkoM HNO3.

63.

a) Al — AICl, — Al(OH)3\
Al

OcyIecTBUTE MEMOYKY ITPEBpaICHUH:
o Na[Al(OH),]

2(S80,)3

0) Fe — FeCl, — Fe(OH)2 — Fe(OH)3 — Fe(NO3)s3
5) Ba — > BaO— Ba(OH), — Bas(POu)

r)P

64.

65.

66.
67.

68.

69.

P,0s ™ H3PO,— Bag(POs)s
CocTaBbTe JEKTPOHHBIE CXeMbl CTpoeHus atoMoB |A moarpynmnsl. Kakoil u3 anemMeHToB
ABJISIETCS O0JIee CHIIbHBIM BoccTaHoBUTeneM? [louemy?
Uem 00BsCHSETCS MEHBINAs XUMHYECKasi aKTUBHOCTD JIUTHUS MO CPAaBHEHHIO C KaJueM U
HaTtpuem?
Hanucate ypaBHenus B3anmopaeiicteus ¢ Bojioi K0 u K20a.
YeM paznuuaercs B3aMMOJEHCTBHUE C KUCIOPOJIOM JIUTHS U HaTpusi? HanucaTs ypaBHEHUSA
peaKIui.
Kakyto peaknuio cpensr mokasbiBatloT pactBopbl coiieir: KNOs, KoS, KCH3COO?
Hanucate ypaBHeHUs peakuuii ruiposin3a. YKa3zarh TUI THAPOJIU3A.
Hanucarb ypaBHEHUs peakiuil, Ipy MOMOIIHA KOTOPBIX MOYXHO OCYILIECTBUTh NEPEXOIbI:

Na — NaOH — Na,CO3 — NaCH3COO.

70.

71.
72.

73.

74.

75.

76.

77.

Hanucate amexktpoHHbIe (GOPMYIIBI aTOMOB OCPHIUIHS, MAarHUS U IIEJIOYHO3EMENIbHBIX
MetaiioB. Kakyil0 BaJ€eHTHOCTh MOTYT TMpPOSBIATH aTOMbl 3THX DJICMEHTOB B
HEBO30OY)KICHHOM cocTosiHMU? Kak JTOJKHBI MEHSATBCSI CBOWCTBAa THAPOKCHJIOB
3JIeMEHTOB?

[Toemy ropsinuii MarHuii HeJb3s MOTYIIUTH Bo0K? Hamucars ypaBHEHHE peaKiluu.

K pactBopy, comepikarieMy COJH Kayblys, OCPH/UIMS W MarHus, J00aBUIA H30BITOK
pacTBopa enkoro Hatpa. Hamucars ypaBHEHHUS MPOMCXOAANIMX peakiuii. Kakoe BemecTBo
BBIMaNO B 0¢a0k? Kakue HOHbBI OCTAIUCh B pacTBope?

Kaxkas conp — Be(NOz)2 nin Mg(NO3z)2 npu 0JMHAKOBBIX YCIOBHUAX B OOJIBIICH CTEIEHH
noBepraercs ruaposusy? OtBer o6ocHOBaTh. Hammcarh ypaBHEHHE THAPOJH3a ITOM
COJIH.

OOBSICHUTD, TOYEMY TIPU MPOMYCKAHUH JUOKCH/IA YTIepoa Yepe3 pacTBOP XJIOPHIA UK
HUTpaTa KaJbllMs OCaJ0K KapOOHATa KallbIMs HE Bbiagaet, a npu aeiicteur CO2 uH
M3BECTKOBYIO BOJY — BBINA/IACT.

B pactBope Haxonatcs nonsl Ca?* u Ba?*. JleficTBIEM KaKoro peakTHBa MOKHO OCAJHTh
13 pacTBopa 00a noHa? HamucaTh ypaBHEHUS peaKinii.

JlonrcaTh ypaBHEeHHs peakiuit. K KakoMy KiacCy XHMHYECKHX COCIUHEHHUI CliemyeT
OTHECTH MEPOKCH] OapHst Ha OCHOBAHUH YTHUX PEAKITHii?

VpaBHSITh PEaKIMA METOIOM TTOJTyPEaKITHii:

a) Na2O2 + Kl + H2SO4 — 12 + NaxSOs + K2SOyq;
6) Naz20, + Fe(OH)2 + H20 —> Fe(OH)s + NaOH:;
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B) Na2O; + KMnOs4 + H2SOs — MnSO4 + Oz + K2SO4 + NaSO4 + H20
r) BaO2 + FeSO4 + H2SO4 — BaSO4 + Fex(S04)3 + H20;
1) BaO2 + Cr2(S0a4)3 + NaOH — NaCrO4 + BaSO4 + H20.

78.

79.

80.

Hanucate snexTpoHHBIE (OPMYIIBI aTOMOB AIIOMHHHS, TepMaHus, gopdopa, cenecHa,
noja.

3a cyer mepekphIBaHUs KaKux opoOuTaneit oopasyercs cBs3b B Mosekyne BCI3? Kakosa
[IPOCTPAHCTBEHHAs KOH(MUTYpaLUsl 3TON MOJIEKYIIbI?

Hamnmcars ypaBHEHHsI peakiuil B3aMMOICHCTBHS AIFOMUHUS:

a) ¢ pa30aBJICHHBIMH CEPHOU U a30THON KHCIOTaMHU;
0) ¢ KOHIICHTPUPOBAHHBIMH CEPHOM M a30THOM KUCIIOTAMH;
B) C BOJIHBIM PacTBOPOM €JKOTO HaTpa.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

[Touemy amoMHMHMI pacTBOpsieTCSs B BOJHOM pacTBope KapOoHaTa Hartpusa? Hamucatsb
YpaBHEHUE pEaKI1H.

[Mpu neiicTBrK M30BbITKA THAPOKCHIA KaHs ¥ THAPOKcHaa aMMoHus Ha pacTBop Alx(SO4)3
BBINIABIINI BHauaje OCaJ0K COXpaHsETCs TOJbKO B OJHOM Cilydae. YKa3aTh, B KaKOM
nMeHHO. Hanncats ypaBHEHUS peakiuii.

O0bsacHUTH 00pa3zoBaHuE TPOHOM cBsi3U B Moiekyiie CO.

Moutekynbl Kakoro BELIECTBA W KaKWe MOHBbI HaXOAATCS B BOJHOM pPacTBOpPE JAUOKCUIA
yraepona? Hammcats cxemy paBHOBecHsi B pactBope. Kak m3meHnThes kornenTparus CO»
Mpu J00aBJIEHUU B PACTBOP IIeI09n?

bonbiie nnn mensiie 7 3HaueHue pH B pacTBope KapOOHATOB IIENOYHBIX METAJIOB?
OTtBeT 000CHOBATH.

JleficTBIeM KaKkoTo peakTHBA MOKHO OJHOBPEMEHHO 00HapykuTh Houbsl CO3%~ u SiOs% B
pacTBope, cofepxalieM KapOoHaT ¥ CUIIMKAT HaTpusi?

Hammcarp ypaBHeHUs peakiuii, yka3bpIBaloUuX Ha amM(GOTEpPHBIC CBOWCTBA THAPOKCH]IA
osoBa (Il) u ruapokcuna repmanus (11).

Y4uuThIBas OTHOCUTEIBHYIO 3JIEKTPOOTPHUIIATEIHLHOCTh aTOMOB (pTOpa, XJopa, HATpus U
a30Ta, yKa3aTh CMEIIECHHE JJIEKTPOHHBIX AP U COOTBETCTBEHHO CTENEHb OKUCIECHUS
kaxgoro osmemenra B Mosekyaax NFs, NCIl3, NasN. Kak Oyayr wuaru peaxiuu
B3aMMOJICICTBUS YKa3aHHBIX HUTPUAOB ¢ BOJoi? Hanucars ypaBHEHHUS.

JleficTBHEM KaKUX BELIECTB Ha a30T, COJIb AMMOHMUS, a30THYIO KUCIIOTY, HUTPUJ ATFOMUHUS
MO>KHO MOJy4uTh aMmMuak? HanucaTe ypaBHEHUs peaKiuid.

Hanucare ypaBHeHMS peakuMii TEpPMHUYECKOTO pa3JIoKEHUs HUTPUTA, HUTpATa U
KapOoHaTa aMMOHHUSI.

Hamnucarp ypaBHeHUs peakuuil B3aMMOJEHCTBHUS:

a) KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI ¢ cepedpom, ¢ pochopom;
0) pa30aBJICHHO a30THOM KHUCJIOTHI C ME/IbIO, C MATHUEM.

92.

93.

94.

95.
96.

97.

98.

99.

Hanucate ypaBHeHHS peaklMii TEPMHUYECKOTO Pa3JIOKEHHs] HUTPATOB HATPHs, MEIU U
prytu ().

B kakoli cTenmeHW OKHCIEHUS Ccepa MOXKET OBITh TOJIBKO OKHCIHTENIEM, TOJBKO
BOCCTaHOBHTeNeM. Hamucath COOTBETCTBYIOIIME JJIEKTPOHHBIE (QopMmynbl. B kakoit
CTETIeHH OKUCJICHHSI cepa MOXKET ObITh OKUCIUTENIEM U BOCCTAHOBUTEIEM?

Kak n3MeHstoTcs moTeHIMan HOHU3AIUU U CPOJICTBO K DIIEKTPOHY B psiay S — Se — Te —
Po? Yem 310 00BsICHICTCSA?

3a cyeT KaKuX AJIEKTPOHHBIX OpOUTasIeil OCYIIeCTBIsAETCS CBI3b B MoJeKyne HoS?
Hanucatp ypaBHeHHE CTYIEHUATON AUCCOIMAIIMN CEPOBOJOPOIHOM KUCIOTH. Kak OyayT
cMetnarbes papHoBecus nipu npudasiennn HCI, Pb(NOz)2, menoun?

Kakwue BemecTBa OyayT moy4aThCsl IPH B3aUMOJIEHCTBUU FES ¢ coNsHOM KUCIOTOM U ¢
KOHIIEHTPUPOBAHHOM a30THOU kucnoToil? Hanucars ypaBHEHUS.

N3006pa3uth rpaduyeckyro Gopmyiny THOCYIb(]aTra HATpUs, YKa3aTh CTENEHb OKUCICHHS
CEephI B 3TOM COEMHECHUH.

Kak u3MmeHsieTcst SHEeprusi MOHU3AIUU U CPOJICTBO K AekTpony B psaay Cl — Br — | — At.
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Uem 310 00BsICHSICTCS?

100. Kaxk u3mensiercst mpo4HocTh Xumudeckoit casi3u B psay HF — HCI— HBr — HI? Uem
3T0  00BscHsercsa? Kakold W3 TalOTeHHWIOB  SBISETCS  HauOoliee  CHIIBHBIM
Boccranosurenem? Kakoit — Hanbonee ciadbbim?

101. Kakue opOuTanu aToMOB XJI0pa U MOJa UCHOIB3YIOTCS IIPU 00pa30BaHUU CBS3H B
moutekyiaax CloO7 u 1,057

102. Hanwmcats ¢popMyIibl OKCHAOB XJI0pa B CTETIEHU OKUCIeHus xyopa +1, +3, +5, +7 u
COOTBETCTBYIOIIMX MM KHUCIOT. JlaTh Ha3BaHUS KUCIOT M yKa3aTh, KaK U3MEHSETCA HMX
cuia.

103. VYkazaTh pa3nuuus B CTPOSHHH aTOMOB THTaHa M repmanusi. Kak 3to Bimser Ha
XapakTep MX OKCUJOB U TUAPOKCHIOB?

104. Kaxkoii u3 IByX THIPOKCHIIOB TPOSBIsieT Oosiee ocHOBHBIC cBoicTBa: TI(OH)4 wmitu
Zr(OH)4; Ti(OH)4 wu Ti(OH)3?

105. Hamucats popMyItbl OKCHIIOB BaHAIHS U YKa3aTh, KaK M3MEHSETCS MX XUMUYICCKHIMA
XapakTep MpH Mepexo/ie OT HU3IIEH CTENeHH OKUCICHHUS K BBICIIEH.

106. Kakoii u3 okcuoB nmeeT 6ostee kuciaoTHbIH xapaktep: V20s wtun Nb2Os; V205 nnn
As;05?

107. Hanucate snmexkTpoHHble KOHGUIypalluu aTOMOB XpoMa U MosuOpaeHa. Jlathb
0OBSICHEHMUSI.

108. OOBsICHUTH OJIM30CTh ATOMHBIX PAIUYCOB MOJIHO/IEHA M BOJb(paMa U HEKOTOPOE
UX OTIIMYHE OT aTOMHOTO pajiiyca Xpoma.

109. Kakue cremeHn OKHCIIEHHS XapakTepHBI JUII Xpoma, MOJUOAeHa W BoJb(pama.
[IpuBecTn npuMepsl COETUHEHUN.

110. Hammcatre ypaBHEHUs peakiuii, KOTOpPbIE XapaKTEpU3yIOT KHUCIOTHO-OCHOBHBIE
cBolictBa okcunoB Cro03, CrOsz, MoOs, WO3/

111. Hammcare ypaBHeHus peakumii B3aumMojeicTBus ruapokcuma xpoma () c
pPacTBOPOM CEPHOM KHCIIOTBI, C PACTBOPOM €IKOTO KaJTHSI.

112. Hammcare GopMynibl BO3MOXKHBIX OKCHIOB MapraHila ¥ COOTBETCTBYIOIIUX UM
THJIPOKCUIOB. YKa3aTh UX CBOMCTBA: KUCIOTHBIC, OCHOBHBIE, aM(OTEPHEIC.

113. Hanwmcats snexrponnsie hopmynsr Mn(1V), Mn(VII), Re(l11), Re(VI). Kakoii u3
aTOMOB B YKa3aHHOUM CTEIICHW OKHUCIICHHsI SIBJISICTCSI HanOoJiee COJbHBIM OKHCIHTEIeM?
Kakoii Hanbosnee cuIbHBIM BOCCTAaHOBUTEIEM?

114. B kakux kucnorax pactBopsieTcsi Mmapraner. HamvcaTh ypaBHEHUS pEaKIIHiA.

115. Kakoit u3 wonoB — Fe?*, Co?* wm Ni** - o6mamaer 6ojice CHIBHBIMH
BOCCTaHOBHTEJIBHBIMH CBOMCTBAMU?

116. Hanwucates ypaBHEeHUs peakiuii B3auMOICHCTBHSI kKelie3a C:

117. a) pa30aBJICHHOM U KOHIICHTPUPOBAHHOM XJIOPOBOIOPOIHON KUCIOTOM;

118. 0) pa30aBIICHHON U KOHLICHTPUPOBAHHOW CEPHOM KHCIIOTOM;

119. B) pa30aBJIEHHON a30THOM KUCIIOTOM.

120. Hanwucare anexTpoHHbIE (QOpMYJIbl aTOMOB IIMHKAa M Kaamus. Kakoi W3 3THX
3JIEMEHTOB 00J1aaeT 0oJiee BRIPAKEHHBIMU METAUTMYECKIUMH CBOMCTBAMU?

121. Hanucats ypaBHeHHS peakinii pacTBOPEHHsI IMHKA B KUCIOTaX:

122. a) XJIOPOBOJOPOAHOM;

123. 0) pa30aBiIeHHON U KOHLEHTPUPOBAHHOM CEPHOIA;

124. B) pa30aBJIeHHON M KOHIIEHTPUPOBAHHON a30THOM;

125. T') B IEJIOYH.

126. Kaxkoit u3 oxcugoB Zn(OH), uin Cd(OH)2 momkeH mposBisiTh 6ojiee OCHOBHBIC
cBoiictBa? [louemy?

127. Hamucate ypaBHEHUSI peaklMd pACcTBOPEHUS PTYTH B KOHIEHTPUPOBAHHOUN
a30THOM KHCIIOTE: B U30BITKE, B HEJOCTATKE.

128. VYKaxure MoJo’)KeHHe MeIu U cepedpa B MEPUOJUYECKOM cHcTeMe BIIEMEHTOB U

HaAIMMIIUTE SJICKTPOHHBIC (I)OpMy.TIBI HnX aTOMOB. Hoquy BOCCTAaHOBUTEIIbHBIE CBOMCTBA
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Meau U cepeOpa BhIpaKEHBI ciadee, 4YeM Yy MIeTOYHBIX METaIOB?

129. Hanucars ypaBHEeHHs peakuil B3aMMOJIEHCTBHS MEIU C KUCIIOTAMU:
a) pa30aBICHHO XJIOPOBOJIOPOAHOI;
0) pa30aBIIEHHOW a30THO;
B) KOHIICHTPUPOBAHHOM a30THOM;
T') pa30aBJICHHON CEpHOI;
Keiicol (cuTyanuu 1 3a1a44 € 3aJaHHBIMHU YCJIOBUSIMH)

1.
2.

3.

10.

11.

12.
13.
14.

15.

16.
17.
18.
19.
20.
21.

22.

23.
24,
25.
26.

Ym0 HETPOHOB COBHAIAET C YMCIIOM IPOTOHOB B Spe M30TONa: 23Mg, 33Na, 35K, 22Al.
BbluncianTe KOJIMYECTBO BEIIECTBA M KOJIMYECTBO MOJIEKYJ, cojaepskamieecs B 100 T
oxcuna cepsl (VI). Onpenenuts Maccy oHO#M Mostekynsl SO3.

Beraucnuts axBuBaneHT CO:2 B peakiusax oopazoBanus ¢ NaOH a) NaHCOgz; 6) Na,COs.
IMpu coemuuenun 1,5 T HaTpus ¢ U30bITKOM Xjopa oOpazoBanock 3,81 r NaCl. Haiitu
SKBUBAJICHTHYIO MacCy HATpPHS M €ro SKBHBAJICHT, €CJIM M3BECTHO, YTO DKBUBAICHTHAS
Macca xjiopa paBHa 35, 45 r/mMoIb.

[Ipu temneparype 273 K u masnenun 101,3 xlla ra3 3anumaer oobem 250 mu. Kakoit
00beM 3aitmer ra3 npu 96 kxlla u Toii )xe TemmnepaTtype?

1 »® rasa maxomautcs npu 0°C. Ilpu Kxakoif TemrepaType 0OBbEM ra3a yIBOHMTCS, €CIIH
JIABJIEHUE OCTAHETCS] HEU3MEHHBIM?

Han 40 mn raza npu 7°C u 96 xlIla. Ilpu xakom gaBiaeHun 00beM raza gocturaer 60 mu,
ecau Temrneparypa Bospactet g0 17°C.

CKOJIBKO TPaMMOB KaJIBITUSI BCTYIIHIIO B PEAKITHIO C BOJIOH, €CIIM 00BEM BBIICITUBIIETOCS
Bojgopoaa npu 25°C u 99,3 klla pasen 480 mu?

Coemunenue conepxut 24,26 % yrinepona, 71,62 % xnopa u 4,12% Bogoposa. [ImoTHOCTH
o Bogopoay 49,1. Haiitu uctnaHyto Gopmyny COeTMHEHUS.

Coenunenue cepsl ¢ GpTopom conepxkut 62,8 % cepol u 37,2 % ¢ropa. Macca 118 mn
JTAaHHOTO coenuHeHus B (popme raza, m3mepenHoro npu 7°C u 98,64 klla pasua 0,51 r.
KakoBa uctunnas opMysna coequHeHusI.

[Ipouecc, mnpoTekalOmUi TpU TMOCTOSIHHOM 3HAUYE€HUU TEMIIEpaTypbl B CHUCTEME,
Ha3bIBAETCS: N30TEPMUUYECKUM, H300apUUECKUM, aT1a0ATUYECKUM, U30XOPUUYECKUM.
Boerunciauts AH® peakiuu:

B20O3 + 3Mg = 2B + 3MgO

Boruncnute Temnoty mnepexonga rpadura B anma3, €cCIM U3BECTHO, YTO TEIUIOTa
obpazoBanusi COz u3 rpadpura AH%gs(CO2 (p) = — 94,05 kkan/monb, a U3 aamasa
AH®298(CO2 (anm)) = — 94,50 KkKan/mMOJIb.

Boruncnute usmenenue sutponun nepexona H>O (kp) B H20 (x) u H20 (k) B H20 (7).
Pe3ynbTathl noscHure.

Boruncnute n3MeHEHNE SHTPOIUU B PEAKIIIH:

C2Hs + 302 =2CO0O2 + 2H20 (1)

Boruncnute nzmenenue suepruu ['m66ca npu 25 u 1000°C ans peakuu:

C(rpadur) + H20 () = Ha(r) + CO(1),

eci AH 98(p) = 131,3 kJIx, AS%es(p) = 133,6 /K.

Kako#t (akrop — 3HTaJBIUIHBIN WIK SHTPONUNHHBIA — ONpeAessieT BO3MOXHOCTh ITOMH
peakuuu?

CKONBKO TEIUIOTHI MOTpeOyeTCs A MOdydeHus 275 © MapraHiia COrjacHO ypaBHEHUIO
MnO2(t) + 2C(t) = Mn(t) + 2CO((r); AH%9s(p) = 293 k/x? CkoIbKO TpU ITOM
BBIIEIUTHCS JIUTPOB okcuaa yriepona (1) (v.y.)?

Brruncnute 3nauenust AH 98, AS%98 1 AG®298 U1 peakiuu:

NH4Cl(x) = NHz3(r) + HCI(T)

Kak Bnusier Temmieparypa Ha HampaBJeHHE paccCMaTpruBaeMoro mnpoiecca’?

Ucxons u3 3naueHnii AG®98,f UCXOTHBIX BEIIECTB U MPOIYKTOB PEAKIIMH, BHIYHCIUTE
AG®298 CIIEIYIOMINX PEAKIIHA:
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27. MgO(x) + CO2(r) = MgCOs(k)
28. BaO(x) + CO2(r) = BaCO3(k)
29. CaO(x) + CO2(r) = CaCOs(k)
30. SrO(x) + CO2(r) = SrCO3(k)
31. Kak m3mensitores B pany MgO — CaO — SrO — BaO kucinoTHO-OCHOBHBIE CBOWMCTBA
OKCHJIOB, M KaK 3TO coryacyercs co 3HadeHrneM AG° o0pa3oBaHUsSI paccMaTpPHBaCMBIX
KapOOHATOB U3 OKCHUJIOB?
32. BeIUMCIHTh OCMOTHYECKOE JIaBIICHUE PACTBOPA, cojaepkamero 27 T rioko3sl B 500 v
pactBopa npu 297 K.
33. JlaBnenue mapa Boasl npu 20°C cocraBnser 2338 [1a. BeramcinuTh CKOJIBKO TpaMMOB
caxapa cieayeT pacTBOpuTh B 720 T BOIBI Uil TOJyYEHHUs PAcTBOpPA, JABICHHE Mapa
kotoporo Ha 18,7 Ila MeHblIe [aBieHuss mapa BOAbI? BBUHUCINTL NPOILEHTHOE
COoJIepKaHMe caxapa B pacTBOpeE.
34. B 10 mx Boasl BHecau 0,2 T 6enka nuroxpoma C, MOJISIpHAs Macca KOTOPOTO COCTABJISIET
12400 r/mons. HaiiTn moHmKEHUE TeMITepaTyphl 3aMep3aHus TIOJTYIeHHOTO PacTBOPA.
35. IIpu pactBopenun 0,2 r muroxpoma C B Boje oOmmii o0beM pactBopa moctur 10 mur
BbrancnuTe 0CMOTHYECKOE AaBIICHHE TTIOJTyYEHHOTO pacTBOPa, KOTOPOE OOHAPYKUTCS MTPH
HaJIMYUH MEMOpaHBI, TIPOIYCKAOMIEH MOJIEKYJIBI BOJIBI, HO HE TPOIYCKAOIIEeH MOJICKYIT
IIUTOXPOMA.
36. PactBop caxapa Ci12H20011 oxkaspiBaer mpu 27°C OCMOTHYECKOE JaBIICHUE, PaBHOE
156 xIla. [TpuHUMAsI TUTOTHOCTH PAcTBOpA PABHOM €MHUIIE, BEIYUCIUTH TEMIIEPATYPY €TO
KPUCTAJTU3AINH.
37. Tlpu kakoii TemrepaType OymeT 3amep3aTh pacTBop, coaepxarmii 30 % (Mac.) 3THIOBOTO
criupra’?
38. Eciu  pactBoputh 25,5t BaCl, B 750r BO&BL, TO MOJY4HTCS pacTBOP,
kpuctauuaytomnuiics mpu — 0,756°C. BBIYHCIUTD KaXYIIYIOCS CTEIEHb IHUCCOIUAINN
COJIM B PacTBOpeE.
39. 3anmcaTh MOJHYIO, KPAaTKYIO AJIEKTPOHHBIE KOH(UTypaIliH, a TAKKe H300pa3UTh KPATKYIO
AIIEKTPOHHYIO KOHPHUTYPALIUIO B rpaduueckoM BHJIE TS CIEAYIONINX aTOMOB ¥ HOHOB: K,
P, Ti, Mo, Cr®*, Se”.
40. DyIeKTpOHHAs CTPYKTypa BAJICHTHOTO PHEPreTUYECKOTO YPOBHS aToMa HHUpKOHUs (Zr) B
OCHOBHOM COCTOSIHMH uMeeT Bu; 402552, 402553, 4d%5s?, 5s25p2.
41. Kondurypanus BaJICHTHBIX 3JCKTPOHOB B aroMax JBYX O3JEMEHTOB BBIPaKAETCS
dhopmynamu:
a) 3s%3p? u 3d%4s?
6) 3d34s? n 4s?4p*

B xakux nepuoax u rpyrrax HaXoAsaTCsl 3TH 3JIeMeHThI? JIOJKHBI T OHU OTJIIMYAThCS 110
CBOHMM CBOWCTBaM, UMEsI OJIMHAKOBOE YMCIIO BAJICHTHBIX 3JICKTPOHOB?

42. loHW3allMOHHBIN MOTCHIIMAN JJIsi KaKOTO M3 JIBYX 3JEMEHTOB JIOJDKCH OBITh OOJIbIIEH
BEJIMYUHOM, €CITH AIICKTPOHHAsI KOHPUTYpaIus UX aTOMOB BbIpaXkaeTcst (JopMyJIaMu:

a) 1s%2s22p°3s?3p? u 1s22s22p®3s23p°®
6) 1s22s22p°3s23p°4st u 1s22522p®3s23p°3d104st

43. ®opmyna MOJIEKYIbl BEIIECTBA, B KOTOPOH peaan3yeTcsl TOJbKO KOBAJIEHTHBIN MOJIIPHBIN
trn cBsa3u uMmeet Bua: CO, CaO, Oz, NaxCOs.

44.YcraHOBUTE COOTBETCTBHE MEXAY (OpMynoid MOJEKydbl HIM HOHA W TUIIOM
rUOpUAM3AIIMY BAIEHTHBIX OpOUTANEH IEHTPAIbHOTO aToMa!

BrF; —; NH4+ - SFe -
BapuanTs otBeTOB: P2, sp°, sp3d?, sp, spid.

45. OnpeneniuTe MPOCTPAHCTBEHHYIO KoH(uryparmuio mosekyin: BeCly, SnCly, SiFs, NFs,
PCLs, SFs, CIF3, SO3. Ykaxute THI THOpUIU3AIIHH.

46. Kakyio mpoCTpaHCTBEHHYIO KOH(PUTYPAIIUIO UMEET HUTPAT-UOH: IJIOCKYIO TPEYTOJIbHYIO,
TUHENHYIO, TETPAdIPUIECKYI0, OKTadAPUIECKYIO.
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Kakast u3 mosekys CCls umu CHCI3 umeet 60bIuit TUMOIBHBI MOMEHT
JlucKyccHOHHBIe TNpoueaypbl (KpYIJIbId C€TOJ, AUCKYCCHSl, NOJIeMHKA, AUCIHYT, aedaThbl,
MHHHU-KOH(pepeHIUH)

1. DkBuBaneHT. 3aKOH 3KBHUBAJICHTOB.

2. Ilpurorosnenue pactBOpoB. COCOOBI BBIpaKEHUS KOHIICHTPALIUNA PacTBOPOB.

3. OcHOBHBIE TIOJIOKEHHUS MeTona BaleHTHBIX cBszei (BC). 'mOpuaHble TpencTaBICHHUS.
Jlenokann3oBaHHbIE TT-CBSI3U U MIPOLIEypa HAJIOKEHUS BaJICHTHBIX CXEM
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.
Xumnueckoe paBHoBecue. Koncranta xumudeckoro paBHoBecus (Kp m Kc). Pacuer
paBHOBECHBIX KOHIeHTpauuil. Cmelienue pasHoBecust U npuHiun Jle-I1llarense — bpayna.
6. T'eomerpust monekyn, merox [ niecnm.
7. CBoiicTBa pacTBOpOB 3MEeKTpoiuTOB. KoHCTaHTa u creneHb auccoruanuu. HonHoe
npousBeneHue Boabl, mkana pH. Pacuer pH pactBopoB kucior n ocHoBanuii. Pacuer pH
Oy(hepHBIX pacTBOPOB.
XuMHYeckas CBS3b B KOMIIJIEKCHBIX COEMHEHMSIX.

9. Tlpencka3aHue CBOMCTB BEUIECTB HA OCHOBE NMEPHOMYECKOTO 3aKOHA, MPEJICTABICHHUE O

MeToJax cpaBHUTENbHOTO pacyera M. X. KapanerssHna.
10. OcymiecTBiieHUEe  TIpEBpAlIeHHs, TMOJYYEHHE  HEOPraHMYeCKOro  BemlecTBa U3
MIPeII0KEHHOTO

KoHTpoJbHbIii padoTa
KonTtponsnas padora Nel
1. Okcup metaia conepxut 52,9 mac.% Meramna. OnpenenuTs MOJSPHYIO MacCy SKBHUBaJIEHTa
MeTajuia u ero 6pomua B OOMEHHON PEeaKIvu.
2. 11,2 n (n.y.) 6pomoBogopoaa pactBopuiar B S00 mur Boabl. HaliTi KOHIIGHTpaluio pacTBOpa B
mac.%, MOJISIIBHOCTh B MOJIbHOE oTHOIeHue HoO:HBT.
3. a) OxapakTepu3oBaThb KBAHTOBBIMH YHCIaMH BCE JJIEKTPOHBI aToMa a30Ta B OCHOBHOM
COCTOSIHMH; 0) HamucaTh JIEKTPOHHBIE (POPMYJIBI aTOMOB TEUTypa U MOJHOJIEHA, a TaKKe HOHA
Co®*.
4. a) B crmenyrommx mapax aTOMOB WJIM HOHOB YKa3aTh Y KaKOW YacTHIIBI paguyc OOJIbIIE:
Be u N, Cr¥ u Co?", Rb* u Br; 6 ) B cieayromux mapax KACIOT U OCHOBaHHIA BEIOpaTh 6ojee
cwibHYO KucioTy (ocHoBanue): H>D002 m H2D004; CsSOH u Ba(OH)2. OtBer 0060CHOBATS.
5. OxapakTepusyiiTe BaJIeHTHbIE BO3MOXHOCTU aTtoMa Qochopa. OObsAcHUTE, MOUYEMY €CTb
moekyinbl PFs u PCls, a net monekyn NFs u NC15?
6. M300pa3uth cxembl NEpeKpbIBaHUS OpOuTaeldl mpu OoOpa3oBaHUU CBSI3eH B MOJIEKYJe
MYpPaBbUHOM KUCIOTHI UCXOS U3 THOPUIHBIX MPECTABICHUH.
O1LeHKa 3aJaHNi:
No 3ananus 1 2 3 4 5 6 Py
Ornenka, 0amn 2 2 2 2 1 1 10
KontponbHas padorta Ne2
1. Ha ocHoBe metona I'miutecnu mpenackasath reoMeTpuio ciaenyromux dactui: SnClz, SbHz,
PC14". Yka3aTh MOJISIPHBIE MOJICKYJIbI.
2. Ha ocHoBe meToga MO omnpenenutb KpaTHOCTB CBSI3U KMCIOPOA-KUCIOPo B MoJekyne Oz, a
TaK)K€ MarHUTHBIE CBOMCTBA ITOW MOJEKY/bl. Kak M3MEHHUTCS AJIMHA CBSA3U IIPU MEPEXOJE OT
Mostekyibl O2 K MOJIeKyisipHOMY nony O2™?
3. PaccmoTpeTh Ha ocHOBe MeToaa BC xumuueckyo cBs3b B kommaekcHbx noHax [Ni(NHsz)s]* u
[Ni(CN)4]* onpenenuts: a) THI THOPUAM3ALUN OpOUTANIEl LIEHTPATLHOTO aTOMa, 6) TEOMETPHIO
KOMIIJIEKCA, B) €M0 MAarHUTHBIE CBONCTBA.
4. Jlna npoenenuss OBP B kucnoii cpene mpurotosien 1,2H pactBop Ouxpomara kamus,
umeromuid wiotHocts 1,04 r/miu. OmnpenenuTs MOJSPHOCTh M TUTP ATOTO PacTBOpa, a TaKKe
MOJIBHYIO JIOJIIO COJIM B PacTBOPE.
5. BBIUMCINTE CPEIHIOI SHTAIBIIMIO CBS3U YIIIEpoA-KUcIopo B Mojekyiae CO2 1o cienyromum
nauabiM: AH06p.CO2(r) = -393,5 kJIK/MOb;

ok~

©
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1) C(x, rpadur) = C(r); AH®1 = 715,1 xIx;

2) O2(r) = 20(r); AH% = 498,4 x]Ix.

6. J1nst nmposenenust OBP, B KOTOpoii HCIoNb3yeTcs OMXpoMaT Kajiusl KaK OKUCIUTENb B KUCION
cpene, npurotosiieH 2,40 H pactBop storo coenunenusi. CKoJIbKO TpaMMOB OMXpoMaTa Kajus
HE00X0IMMO B35Th sl ipurotoBieHust 600 M Takoro pactBopa?

OneHka 3ajaHui:

Ne 3amanus 1 2 3 4 5 6 X
Ormenka, Oamn 15 1 2 2 2 15 10
KonTponbnas padora Ne3

1. Tlo copaBoyHbIM JaHHBIM omnpeaenuTh npu 298,15K koHCTaHTy paBHOBecusl Ipolecca
2NO2(T) <> N2O4(T)

2. Bpruncnouth paBHOBecHyr KoHueHTpamuio N204(T), ecnu ucxoanas koHueHtpauus NO2
cocTapJsiia 3 MoJib/J1, a ucxoauas konmentpanus N2Os Oblta paBHa HYITIO.

3. B 2 n Boas! pactBopuiu 5,0 11 (H.y.) 6pOMOBOIOPO/Ia U MOJTYYHIIM PACTBOP C TNIOTHOCTHIO 1,01
r/mi. Beraucnute pH sTor0 pactsopa.

4. Haiitu koHeHTpanuo U pH pacTBopa yKCyCHOUM KUCIOTHI, UMEIOIIETO CTENEHb TUCCOIUAIIUN
12%. Kaucc. CH3COOH = 2¢10°. Ckompko ma 70 macc.% pacTBOpa YKCYCHOM KHCIOTBI
(mmotHOCTh 1,07 T/MIT) HEOOX0AMMO /715 TpUroTOoBIIeHU 2,0 J1 IepBOHAYaILHOTO pacTBOpa?

5. Ilo crpaBOYHBIM JAaHHBIM ONpPEACTHUTH MpU 298,15 KOHCTAHTY AMCCOUMALMU CHHUIBHOU
KHUCJIOTHI B BOJIHOM PacTBOpE.

6. Hanmucate ypaBHEHUST OKUCIICHHS KT KOHIIEHTPHUPOBAHHBIM PACTBOPOM a30THOM KUCIIOTHI,
OKHCJICHUS aTIOMUHUS pa30aBIeHHBIM PACTBOPOM a30THOM KHUCIIOTHI.

O1neHKa 3aJaHuil:

Ne 3ayanus 1 2 3 4 5 6 X
Onenka, 6amn 1,5 1,5 2 2 1,5 1,5 10
Kontponbras padoTta Ned

1. HanncaTh ypaBHEHUs peaKkii, TO3BOJISIONIMX OCYIIECTBUTD MPEBPAIICHUSA:
Na;B4O7— H3BO3— B203— BC13— H3BOs.

2. HanncaTph ypaBHEHHUS peaKIHii:

KO3 + KMnO4 + H2SO4 — CsH + H20 —

Al1Cl13 + K2SO3 + H20 — Si+ HF + HNO3; —

3. bopoBoaopos! (0opaHsl): HOTyYeHHE, CTPOSHUE MOJIEKYI, XUMUUYECKUE CBOICTBA Ha MpUMepe
nuOopaHa.

4. Ckonpko rpammoB RDBr cnemyer mo6aBute x 3 1 0,15 M pactBopa HuTpara
muammuHcepeopa(l), comepxariero U30BITOYHBI aMMHAK B KOJIMYECTBE | MOJIB/J, /IS Havasa
BhINazieHus Gpomuza cepedpa? KoncTanTa ycToOHUMBOCTH KOMILIEKCHOTO MOHA paBHa 1,8 107, a
IpOU3BEIeHHE PACTBOPUMOCTH Gpomusa cepedpa — 11074,

5. Hanucatp ypaBHEHUsI peakluid, JeKaliX B OCHOBE MPOMBIIIJICHHOTO MOTY4eHUs allFOMUHUSA,
MarHus ¥ CoJpl.

6. OcoOeHHOCTH XUMUH JTUTHSL.

O1eHka 3aaHuil:

Ne 3ananus 1 2 3 4 5 6 X
Orenka, 0aimn 2 2 2 2 2 2 12
KonTponeHas padota Neb

1. Hamumcarb  ypaBHEHHST  peakUuid, TO3BOJSIOUIMX  OCYLIECTBUTh  IPEBpALICHUS:
H2SeOs—Se—...—H2Se—SeOs.

2. Hanncatp ypaBHEHMsI peakLU:

Pb + HNO3(paz06.)— PH3 + K2Cr207 + HoSOs—

NH4sNO3z-t— SnO + KOH + H0—

3. Cynbhuasl CypbMBbl, MBIIIbSKa M BHCMYTa: TOJIyde€HHE, B3aMMOJCHCTBHE C pacTBOpaMu
Cynb(GUIO0B U HIET0YSH.

4. Beruucaute pH 4,00 mac.% pactBopa NaHSOs (mmotHocts 1,03 r/mm). Koncranta
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JMCCOLMAIIMU CEPHOM KMCIIOTHI 10 BTOPOil cTynenu pasHa 0,01.
5. Hammcars ypaBHEHMs peaklMil, OTPAXKAIOIIMX XUMH3M IIPOLIECCOB 3apANKH U PA3PSAKU
CBHHIIOBOI'O aKKyMYJIATOpA.
6. Hanmcarp ypaBHeHMsI peakUuil B3aMMOJCHCTBHS 0JIOBA U CBUHIA C KOHLUEHTPUPOBAHHBIM
pacTBOpPOM a30THOM KHUCIOTHI, OJIOBa — C HM30BITKOM pazbaBienHoro pactBopa KOH u mpu
crutaBiennu ¢ KOH.
OueHka 3aJaHMi:
Ne 3amanus 1 2 3 4 5 6 x
Ormenka, Oamn 2 2 12
KonTtposneHas padota Ne6
1. HamucaTh ypaBHEHHUs peakiuii, TO3BOJISIOLUIMX OCYILIECTBUTD MTPEBPALLICHUS:
Au— H[AUC14]— Au— AuClz;— K[Au(OH)4].
2. Hanucatp ypaBHEHUsI peakuii:
CrSO4 + H.O— Fe + Oz + H:O—
KMnO4 + KNO; + H,O0— NiC12 + KCN(u36.)—
3. Tlomy4yeHue XJIIOPUCTOTO XpoMmJa W Ouxpomara Kamusi u3 coemauHenud xpoma (I11).
OxucnuTenbHble CBOMCTBA OUXpoMaTa KaJlusl.
4. Haiittu pH u crenmens ruzaponusa 0,1M pactBopa Qopmmuara Kanus, €cClid KOHCTaHTa
JMCCONUAIUN MyPaBbUHOM KHMCIOTHI paBHa 2-107,
5. Hanucarp ypaBHEHHS peaklUil pacTBOPEHMs 30JI0Ta B CEJIEHOBOM KHCIIOTe, cepedpa — B
KOHLIEHTPUPOBAHHOM U pa30aBJIECHHOM PAcTBOPAaxX a30THOM KUCIIOTHI.
6. Hanicate ypaBHEHHsI peakUui, JIEKAIUX B OCHOBE MMPOMBIIIJIEHHOTO MOJy4YE€HHs] MapraHiia,
MepMaHraHaTa Kajusi U peHHUs.
O1LieHKa 3aIaHUI:
Ne 3aganns 1 2 3 4 5 6 X
Orenka, 0amn 2 2 2 2 2 2 12
Munu-tecr

1) YcraHOBHTE COOTBETCTBHE MEKITY UCXOIHBIMH BELIECTBAMH U ITPOIYKTAMH PEAKIHI

N
N
N
N

HcxoaHble BEmecTBa [IpoayKThl peaKuuu
A. Na.O u H,0 1. NaOH
Bb. Nau H,O 2. Na;SO4 u H20
B. NaOH u H2SO4(p-p) 3. NaOH u H»
4, NapSOsu Hp
5. NaHSOq4
6. NaxSOz u H20
OtBer:
A b B
1 3 2

2) YcTaHOBUTE COOTBETCTBHE MEXKIY CXEMOU peakuuu U (HopMynoil HEIOCTawIlero B Hew
BEIIECTBA

I/ICXOI[HLIG BCIIECCTBA BeIlIeCTBO
A Ag+ HNOsomy — AgNO3 + H20 + ... 1 NG;
B Ca+ HNOspus) — Ca(NOs)z + H20 + ... 2 NO
B Cu + HNOspas — Cu(NOs)z + Ha0 + ... 3 N2Os
4 NH4NOs
OrTBeT:
A b B
1 4 2

3) Vkaxure BCIICCTBO, KOTOPOC B J'Ia60paT0pI/II/I MOKET OBITh UCITOJIb30BAHO KAK OKHCIIMTEINb
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1. nepmanranar kanus

2. CepoBOIOPOT

3. cynbbua HaTpUs

4. xnopua HaTpus

Otser 1

4) YkaxuTe BEIIECTBO, KOTOPOE B JIA00OPATOPUU MOKET OBbITh UCIIOJIB30BAHO KaK BOCCTAHOBUTEIIb
1. quxpomar Hatpus

2. HOIUJT KaJIUs

3. cepHas KHCIOTa

4. propun HaTpus

Otser: 2

5) BeiGepute 1Ba BemecTBa, KOTOPHIE HE TMPOSIBISIOT BOCCTAHOBUTEIBHBIE CBOMCTBA B BOIHBIX
pacTBopax

1) mepokcu Bogopoaa

2) HUTPUT HATpPUS

3) HUTpAT Kaaus

4) cynppuT Kanus

5) cynbdua kanus

6) cynbdat Kamus

Otser 36

6) BriOepuTe aBa BemiecTBa, KOTOPHIE OTHOCST K THTUYHBIM OKUCIIUTEIISIM
1) mepmaHraHat Kajuus

2) cynbdar xenesa (II)

3) TUAPOKCHT HATPHUS

4) a30THas KUCTIOTA

5) coJyistHas KUCIOTa

Otser 14

7) U3 mpezcTaBIeHHBIX COSTMHEHHI BRIOEPHUTE CHIIbHOE OCHOBAHUE
1). Ca(OH)2

2). Fe(OH):

3). HxTe

4). HBrO

Otser 1

8) U3 mpezcTaBieHHBIX COSTUHEHHI BRIOCPUTE CHIIbHYIO KUCIOTY
1. HoTe

2. HBrO

3. HCIO,

4. NaOH

Otser 3

9) BribepuTe [1Ba BEIIECTBA, KOTOPHIC OTHOCAT K TUITMYHBIM OKHCITATEIISM
1) muxpomar Kanus

2) cynb(hat HuHKa

3) THAPOKCHU HATPHUS

4) a30THas KUCIIOTA

5) m1aBUKOBast KUCIOTA

Otser 14

10) Bribepute 1Ba BelecTBa, KOTOPBIE OTHOCSAT K TUITMYHBIM BOCCTAHOBHUTEIISAM
1) oy Kamus

2) cepoBOIOPOT

3) ruapoxcun 6apus

4) cepHas KUCIIOTa

5) XJIOpHas KUCIOTa
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Otser 12

11) Hanumure GopmMynsl 4eThIpex KHCIOPOACOACPIKALINX KUCIOT XJI0pa, IPUBEAUTE HAa3BAHUS
3TUX COEOUHEHHI

HCIO — xnopHoBaructas kuciora, HCIO2 — xopucras kucinora, HCIO3 — ximopHoBatas Kuciora,
HCIO4 — xnopHast kuciora

12) Hanmmmmure ¢GopMylibl HATPUEBBIX COJEH YETHIPEX KUCIOPOACOACPKAIINX KHUCIOT XJIOpa,
MIPUBEIUTE HA3BAHUS STUX COCAUHEHHM.

NaClO — runoxnopur Harpust, NaClO2 — xmopucrast kucinora, NaClOs — xiopHoBaTas Kuciora,
NaClO4 — xnopHast KuciaoTa

13) Hanmummre opmysnbl kucioTsl Gocdopa B CTEIIEHN OKUCICHUS +1 U ee cpeaHeil HaTpueBoi
cosit. Ha3oBuTe naHHbIE COETUHEHMUS.

H3PO:2 — ¢pocdoproBatucras kucnora, NaH2PO2 — runogochut Hatpus.

14) Hanumure Gpopmynbl KUCIOTH pochopa B CTENIEHU OKUCIEHUS +3 U ee CpeHell HaTpueBoil
cosit. Ha3oBuTe naHHbIE COEIMHEHHUS.

H3PO3 — ¢pocdopucras kucnora, NazHPO3 — runodocdut Harpus.

15) Hanummre popmynsl Tpex kuciaoT ¢ocdopa B creneHu okucieHus +5. HazoBute nanHble
COCIMHEHUSI.

HPO3 — metadochopnas kucnora, HsPOs — oprodocdopnas kucnora, HsP,O7 — mupodocdopnas
KHCJIOTa

16) PaccuuTaiite mMaccy kapOoHaTa HaTpHisi, HCOOXOAMMYIO s mpuroToBienus 500 mum 14%
pacTBopa (IOTHOCTH pacTBopa 1,1463r/cm’).

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

17) PaccumraiiTe Maccy XJIOpHAa KaJbIHs, KOTOpBIA coaepskutcss B 20 M1 pacTBopa C
KOHIICHTpanuen 1,5 Mob/.

m(CaCl2) = 1,5*0,02 * 111=3,33r

18) Paccumraiite maccy xmopumaa Oapusi, KOTOpbIid comepxurcs B 300 Ma pactBopa ¢
KoHIeHTpamuen 0,1 Mob/m.

m(BaCl2) = 0,1 * 0,3 * 208 =6,24r

19) PaccuuTaiite Maccy cynabdara HaTpusi, HeoOxomumyro i mpurotosienus 0,15 1 12%
pacTBOpa (MIOTHOCTH pacTBopa 1,1244r/cv’).

m(Na2SO4) = 150 * 1,1244 * 0,12 =20,24 1

20) Heo6xomumo mpurotoButh 500 M1 pacTBOpa THApOKcHIa HaTpus ¢ KoHreHTpanuei 0,01 H.
Paccuuraiite Maccy ruIpoKcHia HaTpUs, KOTOPYIO HEOOXOIUMO B3ATh.

m (NaOH) =0,5*0.01 ¥*40=0,2r

21) CocraBbTe (hopMyITy KOMIUIEKCHOTO COCIMHCHHUS 110 Ha3BaHMIO: HUTpaT Terpaammuame (1),
terpakapOoHUITHUKETH(0). YKax)uTe THI KOMIUIEKCHOTO COETUHEHMs (KaTUOHHBIN, aHMOHHBIM,
HEUTpaIbHBIN).

[Cu(NHz3)4](NO3)2 — katuonnsiii komruiekc, Ni(CO)s — HelTpanbHbIH KOMILIEKC

22) CocraBbre (hOpMyay KOMIUIEKCHOTO COCAMHCHHs M0 Has3BaHuio: rekcarmanodeppar(ll)
kanus, TpuxiaoporpuakBako6ansT(lll). YkaxkuTe THIT KOMIIIEKCHOTO COCIUHEHHUS (KaTHOHHBIM,
AQHUOHHBIN, HEUTPATbHBIN).

Ka[Fe(CN)e] — anronnsrii komruiekc, Co(H20)3Cl3 — HelTpaibHbIi KOMIUIEKC

23) Hamumute ypaBHEHHS peakiuil, MPOUCXOISIIMX TpHU J0OABICHWHM B PACTBOpP HUTpaTa
xpoma(lll) pacTBopa ruapokcuia Kamus.

Cr(NOs3)3 + 3KOH = Cr(OH)3 + 3KNOs

Cr(OH)3 + 3KOH = K3[Cr(OH)s]

24) Hanumwure ypaBHEHHE pEaKIMil, MPOUCXOAAIeH mpHu Ao0aBiIeHHH H30BITKAa pacTBOpa
IIMaHu/1a Kaus K pactBopy cyibdara sxene3a(ll).

6KCN + FeSO4 = Ks[Fe(CN)g] + K2SO4

25) Hanummre ypaBHEHHE pEaKIHi, MPOUCXOMAAIIEH mTpu M00aBIEHUH H30BITKA pacTBOpa
aMMuaka K pactBopy cynabdara meau(ll).

4NH3 + CuSO4 = [Cu(NH3)4]SO4
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26) 3agana cieayrolas cxeMa peakiuu

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

N3 npeanoxxenHoro nepeuns BeiOepute BemiectBa X U Y. BemectBo X sBIsieTCS OKUCIUTETIEM B
JAHHOW peakuuu, a Y — BOCCTAHOBUTEIIEM.

1) XJIOpaT HaTpus

2) rugpokcu xenesa(ll)
3) cynbdar xenesa(lll)
4) CepHas KHCIIOTa

5) XJIOPH]] HATPHUS

OmerX—-1,Y-2

27) 3agana cieayrolas cxeMa peakiuu

H3POs; + KIO3 + X — Y + |2 + K:SO4 + H20

W3 npennoxkeHHOTO nepeyHs Beioepute BemecTBa X U Y.

1) PH3

2) K2SOs3
3) H3PO4
4) H2S04
5) KI

OrBer X —-4,Y -3
28) YcTaHOBUTE COOTBETCTBHE MEXKJIy PearupyIONMMHU BEIISCTBAMHU W MapraHercoaep Kaium
MPOJTyKTOM PEaKITUH:

PEATHUPYIOUIME BEIIECTBA MAPT AHELICOJEPXKAILMIA
I[MPOAYKT PEAKIIN
A) Nal + KMnO4 + H.SO4— 1)  MnO
b) K:S+ KMnOs+ H0 — 2)  MnSOg4
B) K3SOs3 + KoMnO4 + H,0— 3)  MnO;
4)  KoMnOq
5)  Mn(OH)
A b B

OtBer 2 3 3
29) YcTaHOBUTE COOTBETCTBHUE MEXKIYy PEarvpyrOIMUMH BEIIECTBAMH W MapraHeIcoaepKaium
MPOJYKTOM PEaKIINUHU:

PEATHUPVYIOIIME BEIIECTBA MAPT AHELICOJEPXKAIIIA
[MPOAYKT PEAKIIUN
A) KNO: + KMnO4 + HCl— 1) MnCl
b) KNO: + KMnOs + KOH— 2)  MnCls
B) KNO; + KMnO4 + H.0— 3)  MnO:
4) KoMnOg4
5)  Mn(OH):

3anuiuTe B Ta0NIUIly BBIOpaHHBIE HIU(PHI 1101 COOTBETCTBYIOIUMU OYKBAMH.
OtBerT: A b B
1 4 3

30) [Ipu neiicTBuM pa3zdaBICHHON CEPHOIl KMCIOTHI HA ME/b

1) nony4aetcs cynb(at MeIu U BOJAOPOT

2) BBIJIENIICTCS] CEPHUCTBIN Ta3 U 00pazyercs cynb(ar Menu 1 BoAa

3) peakuus He UIeT

4) oOpazyercs cynbdar MeIM U BBIICISAETCS CEPOBOJIOPOT

Otser 3

31). VkaxuTe coenmHeHHE a30Ta X, KOTOpOE SBISETCS KOHEUHBIM MPOJYKTOM CIEAYyIOLIeH
LENOYKH XMMHUYECKHUX MPEBPAICHUMN:
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KOH

Khind, +H,30 f Kl
.03 >4 — T >

Bapuants! oTBeTa:

1. NO

2. NO2

3. KNO2

4. KNOs

Otser 4

32). Vkaxure coeIMHEHNE aTIOMUHUS X, KOTOPOE SIBJISIETCS KOHEUHBIM IPOJYKTOM CIIEAYIOLIEeH
LEMOYKHA XUMUYECKUX MPEBPALLICHUN:

I, t° w HO }aOH [ rehzrroz) w
Al pr—— » B pacTEap X

Bapwuants! oTBeTa:

1) ALOs

2) NaAlO;

3) AIl(OH)3

4) Na[Al(OH)4]

Otger 4

33) I[lpu peiicTBUU KUCIOpOa HA TUTUN

1) o6paszyercst mepoKCHI

2) obpazyercs OKCU

3) oOpaszyercs 030HUT

4) peakius HE UIET

Otser 2

34) IIpu nelicTBUU Ha pacTBOp HUTpATa cepedpa Ienoueii B 0CaJ0K BhIMA1aeT

1) rugpoxcua

2) okcua

3) mepokcH

4) cepebpo

Otser 2

35) B KOHIICHTpHUPOBAHHOM a30THOM KUCJIOTE PACTBOPSFOTCS

1) ToaBKO MEB

2) ToaBKO cepedpo

3) menp, cepedpo u 30JI0TO

4) menp u cepedpo

Otser 4

36) CocraBbTe YypaBHEHHE pEaKIUHU, MPOTEKAIollee IPU CIMBAHUU BOJHBIX PACTBOPOB
MepMaHraHaTa Kaius U Cyab(puTa Kauus.

2KMnO4 + 3K2S03 + H20 = 2Mn0O; + 3K>SO3 + KOH

37) CocraBbTe ypaBHEHHE pEaKIUU, MPOTEKAIOLIee NMPU B3aUMOJCUCTBUU IIMHKA C a30THOM
KHCIIOTOM, €CJIM OJJTHUM M3 MTPOIYKTOB siBisieTcst okcu azota (I1).

3Zn + 8HNO3 = 3Zn(NO3)2 + 2NO + 4H>0

38) CocTaBbTe ypaBHEHHE PEAKIIUH, MPOTEKAIOIIee MPH CAMBAHUKM BOIHOTO pacTBOpa Cyib(huTa
HATpHUsI C PACTBOPOM JUXpOMaTa HaTpHsl, MOJKUCICHHBIM CEPHOM KHCIOTOM.

NazCr07 + 3NazSO3 + 4H2S04 = Cra(S04)3 + 4NaxSO4 + 4H,0

39) CocraBpTe ypaBHEHHUE pEaKIMH, MpOTEKarollee MpHU B3aMMOJCHCTBUM HHUKENIS C a30THOMN
KHCIIOTOM, €CJIM OJTHUM M3 MPOJAYKTOB siBsieTcst okcu azota (I1).

3Ni + 8HNO3 = 3Ni(NO3)2 + 2NO + 4H,0

40) CocTaBpTe YpaBHEHHME pEaKlLMH, MPOTEKAIOIIEEe NPH MPOIYCKAHUU CEPOBOAOPOJA UEpe3
pacTBOp AUXpOMAaTa HATPUsl, OJAKUCICHHBIM CEPHON KUCIOTOM.

NaxCr207 + 3H2S + 4H2S04 = Crp(S04)3 + 3S + NaxSO4 + 7H20

41) CocTaBbTe ypaBHEHHE PEAKIUH, MPOTEKAIOIIEe P CTUBAHUHU BOJIHOTO PacTBOpA MEPOKCHIA
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BOJIOPOJIa C pACTBOPOM MEPMAHTaHATA KaJIMs, TOAKUCICHHBIM CEPHOM KUCIIOTOM.
2KMnO4 + 5H202 + 3H2S04 = 2MnSO4 + 50, + K2SO4 + 8H20

42) CoctaBbTe ypaBHEHHE PEAKIMH, TPOTEKAIOIIEE MPU CIMBAHUU BOJIHOTO PACTBOPA MEPOKCHIA
BOJIOPOJA C paCTBOPOM MOUA KaJMs, [IOJKUCICHHBIM CEPHON KMCIIOTOM.

2KI + H202 + H2SO4 = Iz + K2SO4 + 2H20

43) CocraBbTe ypaBHEHHE PEaKLMM, MPOTEKAIOIIEE MPU CIMBAHUM BOJHOTO PacTBOPAa HUTPUTA
KaJIMsI C PACTBOPOM MOJIHM/IA KAJIWs, TIOAKHCICHHBIM CEPHOI KHCIOTOM.

2KI + KNOz + H2SO4 = NO + |2 + K2SO4 + 2H20

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

Otsert: Cu(K2Cr207) =0,25:1/6 =1,5 1. Cu(Na2S) = 0,1:1/2=0,2 u.

45) Paccunraiite HopMasbHOCTH 0,3 M pactBopa KMnOs 1 0,1 M NaNO: B peakmuu:
KMnOs+ NaNO; + H2SO4 —

Oteet: Cy(KMnO4) = 0,3:1/5=1,5n. Cy(Na2S) = 0,1:1/2=0,2 u.

46) PacnionoxuTe BeliecTBa B MopsiaKe Bo3pactaHust pH nx BOJHBIX pacTBOPOB:

1 - NaNOs3, 2 - K5S, 3- H2S0q

Otser: 312

47) PacnionokuTe BellecTBa B nopsake yobiBaHus pH MX BOJHBIX pacTBOPOB:

1 — NaxS0Os, 2 - KOH, 3- CuSOg4

Otser: 213

48) BriOepuTe /Ba BEIIECTBA, BOAHBIC PACTBOPHI KOTOPHIX UMEIOT IICTIOYHYIO CPEIY
1) KCIO  2) MgSOs 3) Na;SOs  4) KoCOs3

Otser 14

49) BriOepuTe /Ba BEIIECTBA, BOJAHBIE PACTBOPHI KOTOPHIX UMEIOT HEUTPATBHYIO CPEIy
1) NaCIO  2) KBr 3) K:SO; 4) Na:CO3

Otgert 23

50) HauboJbIiee KOJIUYECTBO TETUIOTHI BBIACIISIETCS B TIpOIiecce

1) 2Cqpagur) + Hay = CoHog), AH? = 54,1 xkan

2) lowy + Haoey = 2HI ), AH® = 53,2 ]Ik

3) 2NO¢) + Oz = 2NOy(ry, AH® = -113,5 xJIx

4) CoHary + Hary = CoHer, AH® = -32,7 kkan

Otser 3

51) Duranpnus peaknuu BoccTaHOBIeHUs okcuaa xpoma (l1) amromuamem cocraBiser -236
kJ>x/mMonp Cr. TepMoxuMuueckoe ypaBHEHHE 3TON PEaKIuu

1) Cr203(¢ + 2Alw) = ALO3) + 2Cr), AH? = -118 k]I

2) Cr203( + 2Alw) = ALO3) + 2Cro, AH? = 236 xJ]x

3) Cr203(9 + 2Alw) = ALO3() + 2Crw), AH? = -472 x]JIx

Otser 3

52) B pacTtBope kakoro coeaunerus pH Gonpie 7?

1) cynbdar maruus

2) XJIOpUT aMMOHUS

3) HUTPUT Kamus

4) consiHas KHCIOTa

Otser 3

53) B pactBope kakoro coeaunenusi pH Oosnbie 77

1) xmopun nuTus

2) TUIIOXJIOPUT KaJus

3) uutpat meau(Il)

4) cepHas KucioTa

Otser 2

54). B pactBope kakoro coeaunenust pH mensbiie 77

1) Cynb(pUT Kanus
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2) XJIOpH]] HATPUS

3) HUTpAT HATPHUs
4) a30THas KUCJIOTa
OtBeT 4

55) B pactBope kakoro coeauHenust pH mensbiie 7?7

1) xnopuj HKa

2) XJIOPUT HATpUs

3) ammuax

4) kapOoHaT HATPHs

Otser 1

56) B pactBope kakoro coeauHenust pH paBao 77

1) YKCYCHAasi KUCIIOTa

2) XIJIOPHU/T KaJTHS

3) aMMHaK

4) KapOOHAT HATPHSI

Otser 2

57) B pactBope kakoro coeauHenust pH paBao 77

1) XJIOPH]] MarHus

2) cynbdar Kanus

3) cynsdat meau(Il)

4) KapOOHAT HATPHSI

Otser 2

58. BriOepute 0/1HO BEpHOE CYKICHHE U3 MPECTaBIEHHBIX

1) B pactBope amMuaka okpacka ¢eHondTarernHa CTAHOBUTCS MAJIMHOBOM.

2) O4nuCTUTH BOJTy OT PACTBOPEHHOW B HEH COJIM MOYKHO C IMTOMOIIBIO JCIIUTEILHON BOPOHKH.
3) Jlyis HarpeBaHus paCTBOPOB B JTAOOPATOPUH MOKHO MCTIOJIE30BaTh TOHKOCTEHHBIN XUMHUYECKUT
CTaKaH.

Otser 1

59. Beibepurte 0HO BEpHOE CYXACHHUE M3 MPEACTABICHHBIX

1) B pacTBOpe ruapokcua HaTpUs OKpacka METUIIOpaHKa HE U3MEHSIETCSL.

2) B nabopaTtopuu 1t ©3MENbYEHHSI TBEPABIX BEIIECTB UCIOIB3YIOT CTYNKY U MECTHK.
3) [nig uaMepeHus MIOTHOCTH PACTBOPOB HCIIOIB3YIOT IBJUOMETP.

Otser 2

60. BeiGepuTe 01HO BEpHOE CY)KIECHUE U3 MPECTaBICHHBIX

1) BpoM oTHOCHTCSI K JIeTKOBOCILIaMeHsrorumMcst sxuakocTsM (JIBXK).

2) Conu Kanblisg OYEHb SJOBHUTHI, IOATOMY pabOTaTh C HUMU pa3peniaeTcs TOJbKO B epyaTKax.
3). [IpokanuBaHue BEIIECTB MOKHO MPOBOIUTH B (PaphOpOBBIX TUTIISAX.

Otser 3

61. Beibepute 01HO BEpHOE CY)KJIEHUE U3 MPEICTaBICHHBIX

1) [Nomyyenue xnopa HEOOXOAUMO MPOBOJIUTH B BHITSXKHOM HIKaQy.

2) B pacTtBope comnsiHOM KHCIOThI (eHOIBTaIeNH CTAHOBUTCS MAJIMHOBBIM.

3). IlpokanuBaHue BEIIECTB MOXKHO IPOBOJANUTH B TOHKOCTEHHOH KoJj0e.

Otser 1

62) Paccuuraiire pH 0,001 M pacTBOpa ruipoKcua IUTHS.

Otser: pPOH=-1g 0,001 =3;pH=14-3=11

63) Paccuuraiire pH 0,0005M pacTtBOpa rupoKCcHIa KaIbIHs.

Otser: pPOH=-1g 0,001 =3;pH=14-3=11

64) Paccuuraiire pH 0,0001M pacTtBOpa ruIpoKcHIa Kaausl.

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

65) Hamumurte ypaBHEHHE AMCCOLMAIMM HUTpaTa amoMUHMS. PaccunTaiiTe KOHIIEHTpALUIO
KaTnoHOB 1 aHnOHOB B 0,003 MOIB/1 pacTBOpE HUTpATa ATFOMUHUSL.

AI(NO3); — AP+ 3NO3
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[AP*] = 0,003 monb/n

[NOs] =0,003 * 3 =0,009 mosb/1

66) Hanummure ypaBHEeHUE AUCCOLMALINY XJIOpHOU KucnoThl. Paccunraiite pH 0,0001M pactBopa
XJIOPHOW KUCJIOTBI.

HCIO; — H*+ CIO4

Otger: pOH = - Ig 0,0001 = 4

67) Hanummre ypaBHEHHUE AMCCOLMAIMU cepHOM KucnoThl. Paccunraiite pH 0,0005M pactBopa
CEpHOM KUCIJIOTHL. (pU pacyeTe NPUMHUTE CTENEHb TUCCOLMALNU cepHOM KucioThl 100%)

H2S04 — 2H* + SO4*

[H]=0,0005 * 2 =0,001 mob/i

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

68) KoHleHTpalus HUTpPAT-UOHOB B pacTBOpe HHUTpara muHKa coctaBiser 0,02 MoJib/i.
PaccuuraliTe KOHILIEHTpalMi0 HOHOB IIMHKAa B 3TOM pacTBope. Hanumure ypaBHEHUE
JMCCOIMAIMY HUTPATa IIMHKA.

Zn(NO3), — Zn?*+ 2NOs”

[Zn?*]1=0,02/2=0,01 mMons/n

69) Hanumure ypaBHeHHe quccouuanuy a3oTHoU kucioTsl. Paccuuraiite pH 0,001M pactBopa
A30THOM KHCIIOTHI.

HNO3 — H"+ NO3

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

70) Hanumure ypaBHeHHe aucconuanuu oprodocdara HaTpus. PaccunTaiiTe KOHIIEHTpAIUIO
katroHOB 1 aHnoHOB B 0,001 Mo/ €Tro pacTBOpe.

NasPOs — 3Na* + PO,*

[PO4*] = 0,001 mons/n

[Na"]1=0,001 * 3 = 0,003 mous/n

71) Konuenrtpanus kapOOHAT-WOHOB B pacTBope kKapOoHata Hatpus cocrtaBisieT 0,02 moub/m.
PaccuuraliTe KOHIEHTpalUMIO HWOHOB HATpuUs B H3TOM pactBope. Hamummure ypaBHEeHuUe
JHiccolanuy KapOoHaTa HaTpHsl.

Na,CO3 — 2Na*+ COz*

[Na']=0,02 * 2 = 0,04 moun/n1

72. PeakTHBOM Ha MOH Oapwuisl SBIISCTCS PACTBOP, COACPIKAITUI

1) THIPOKCH/I-HOHBI
2) Cynb(har-uOHBI

3) XJIOPHUI-HOHBI

4) HUTPAT-HOHBI
Otser 2

73. PeakTHBOM Ha HOH aMMOHHUSI SIBJISIETCSI PACTBOP, COJCPIKAIINI

1) rHIPOKCH/I-HOHBI

2) cynbhaT-uoHbI

3) XJIOPHI-HOHBI

4) docdaT-uoHbI

Otser 1

74. BpiOepure aBa BeIECTBA, KOTOPBIE MOTYT OBITh HCIIOJIBb30BAHBI Ul KaueCTBEHHOTO
OIpe/IeNICHNUs XJIOpUaa Oapusi B pacTBOpe

1) xmopu TUTHS

2) HATpAT HATPHSI

3) cynbdar kanus

4) natpwuii

5) Hutpar cepebpa

Ortser 35

75. Bpibepure aBa BEIIECTBA, KOTOPbIE MOTYT OBITH HCIIOJNB30BAHBI Ul Ka4eCTBEHHOTO
orpe/ieNieHns: OpOMU/IA ATIOMHUHUSI B PaCTBOPE
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1) xnopus TuTHS

2) HUTpAT HATPHSI

3) TUAPOKCHUT KaHst

4) nutpat cepebpa

5) xapOoHAT MarHus

Otser 34

76) I'mnpokapOOHAT-MOH MOXHO OOHAPYKUTh B PAacTBOPE C MOMOIIbIO KUCIOTHL. Harmummre
COKpAIllCHHOE HMOHHOE€ YypPaBHEHHME JIaHHOW pEakUMH. YKaKHUTEe, KakuM IIPU3HAKOM
COIPOBOXKIAETCS JaHHASI peaKIusl.

HCO3- + H+ = CO2 + H2O, BbiaeieHne ra3za

77) @®ochar-uoH MOKHO OOHAPYKHTh B PACTBOPE C IOMOIIBIO PAaCTBOPOB COJIeH Oapwusi.
Hanumure cokpanieHHOE€ MOHHOE YpaBHEHUE NAHHOM pEaKIUu. YKaXuTe, KaKUM MPU3HAKOM
COTMPOBOXKIAETCS JaHHAS peaKIusl.

2P043- + 3Ba2+ = Ba3(P0O4)2, Beinasenue 6e1oro ocaaka

78) Non mean MOKHO OOHApYKUTh B PacTBOPE C MOMOIIBIO PACTBOPOB CYIb(HUIOB MICIOUHBIX
MeTaJutoB. Hammimure cokpamieHHOe WOHHOE ypaBHEHHE JAHHOM pEeaKmHuu. YKaXHTe, KaKuM
MIPU3HAKOM COIPOBOKIACTCS TaHHAS PEAKIIHS.

S2- + Cu2+ = CuS, BwIITaJIcHHE YSPHOTO 0CATKA

79) Hanuimure ypaBHeHHE peakiuy, IPOTEKarolee Py CIMBaHUU BOJHBIX paCTBOPOB KapOoHaTa
HATpUS ¥ HUTpaTa MeAH. YKOKUTE, KAKHUM ITPH3HAKOM COTIPOBOXKIACTCS JaHHAS PEaKITUsI.
2Na2C03 + 2Cu(N0O3)2 + H20 = (CuOH)2C03 + CO2 + 4NaNO3

Brimanenne ocaaka v BbIIEICHUE ra3a

80) Hanumure ypaBHeHHE peakIiu, MPOTEKarolee MpU CIMBaHUU BOJHBIX PaCTBOPOB KapOoHaTa
HATPUS U HUTPATa ATIOMUHHMSL. YKaXUTE, KAKUM MPU3HAKOM COTIPOBOKIACTCS TaHHAS pPEeaKIIUs.
3Na2C03 + 2AI(NO3)3 + 3H20 = 2AI(OH)3 + 3CO2 + 6NaNO3

Brinagenue ocazka v BblIeJICHHE ra3a

3.1.2. MeToauyeckue MaTepuajbl, omnpeaeisiioliue TPoleaypbl OIEeHMBAHUS 3HAHMI,
YMeHHii, HABBIKOB U (MJIH) ONBITA /IeSITeJIbHOCTH B X0/l TeKYIero KOHTPOJIsl yClIeBaeMOCTH
YcTHBI 0TBET

Onenka 3HaHui npeanosaraeT AuddepeHIMpoBaHHbIN MOAX0A K 00yJaromemMycs, y4eT
€ro MHAMBUAYaJIbHBIX CIOCOOHOCTEH, CTETIEHb YCBOCHUS U CUCTEMATHU3allMd OCHOBHBIX MOHSITHIA
u kateropudl mo aucuuiuiiHe. KpoMe Toro, oleHuMBaeTcs He TOJbKO TIIyOMHA 3HAHMIA
MIOCTABJICHHBIX BOIPOCOB, HO M YMEHHME HCIOJb30BaTh B OTBETE NPAKTUYECKUN MaTepHall.
OneHuBaeTcs KylIbTypa peu, BlIaJeHUe HaBbIKaMU OPaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenusanus: nocnenoBaTenbHOCTh, IOJHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIIN3
pa3IMYHBIX TOYEK 3pEHUsi, CaMOCTOsTeNIbHOE 0000IIeHne MaTepuana, HCIOJIb30BaHHE
npodeccHoHabHBIX TEPMUHOB, KYJIbTypa pe4H, HaBBIKH OpPaTOPCKOro HCKyccTBa. M3nmoskeHue
Marepuaia 6e3 GaKTHUYEeCKHX OITHOOK.

OueHka «omauyHO» CTAaBUTCS B Cllydae, KOTJIa MaTepuall M3JIaraeTcs MCYEpIbIBAIOIIE,
MOCJIEIOBATENIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO, MPU 3TOM PACKPBIBAIOTCS HE TOJBKO
OCHOBHBIE MOHSTHS, HO ¥ aHATU3UPYIOTCS TOYKH 3PEHHUS Pa3IMYHbIX aBTOpoB. O0ydaromuiics
HE 3aTPYJHSETCS C OTBETOM, COONIONACT KYJIBTYpPY peuHu.

OneHka «xopouto» CTaBUTCA, €Cli 0Oy4JaIOUTUICS TBEPIO 3HAET MaTepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPAaKTUYEeCKylo 0a3y, HO MpPHU OTBETE Ha BOIPOC JOMYCKAET
HECYIIECTBEHHBIE MOTPEIIHOCTH.

OneHka «yodogremsopumesnibHo» CTAaBUTCS, €CIH 00YJarOIINUiCS OCBOWI TOJIBKO OCHOBHOM
MaTepuan, HO He 3HaeT OTAENbHBIX JeTalei, JOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO TPaBUIIbHBIC
(OpMyITUPOBKHM, HapyllaeT IMOCIEeI0BATEIHHOCTh B W3JI0KEHUM MaTepuala, 3aTpPYAHSETCS C
OTBETaMHM, TOKa3bIBAET OTCYTCTBUE [IOJDKHOW CBSI3M MEXKIy AaHaTU30M, apryMeHTalued Hu
BBIBO/IAMH.

OueHka «Heyo0os1emgopumenbHo» CTaBUTCS, €CAM OOyJarolIMiicss HEe OTBeYaeT Ha
MIOCTaBJICHHBIE BOTIPOCHI.
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Keiichl (cuTyanum u 3a1a4u ¢ 32IaHHBIMH YCJIOBHSIMH)

OOyyvaromuiics JOHKEH yYMETh BBIICINTH OCHOBHBIC TOJIOKECHHS W3 TEKCTa 3aadu,
KOTOpBIE TPEOYIOT aHAIM3a U CIIY)KAT YCIOBHSIMH pelieHus. VIcXo/is U3 MoCTaBIEHHOTO BOMPOCa
B 3aJ1a4e, MOMBITATHCS MAKCUMAIILHO TOYHO ONPEACTUTH MIPOOJIEMY U COOTBETCTBEHHO PEIIUTH €.

3amayr MOTYT pelIaThCs YCTHO W/WIM MUChMEHHO. [Ipu pemieHuu 3amad Takke BaXKHO
MPAaBWIBHO C(HOPMYJIMPOBATH W 3alKCaTh BOMPOCHL, HAYWHAs C Oojiee OOMIMX W, KOHYAS
YaCTHBIMHU.

Kpumepuu oyenusanus — o1ieHKa YIUTHIBAET METOJIBI U CPEJICTBA, UCIOJIh30BAHHBIC TIPU
PEIICHUH CUTYAIMOHHOH, IPoOIeMHON 3a1a4H.

O1neHKa «omau4HO» CTABUTCSA B CIydae, KOria 00yJaroIHiics BBITOTHII 331aHUe (PEIIH
3a/avy), HUCIOJBb3ysS B IOJHOM OOBEME TCOPETHYCCKHE 3HAHWUS W MPAKTUYCCKHE HABBIKH,
MOJTyYeHHBIE B TIPOIIECCe OOyUeHUS.

O1eHKa «xopouto» CTaBUTCS, €CITH 00YJAFOIIUIACS B II€JI0M BBITIOJIHIII BCEe TPEOOBaHHS, HO
HE COBCEM YETKO OIPEICIISACTCS OTlopa Ha TEOPETUICCKHE MTOJIOKCHHS, U3JI0KESHHBIC B HAYUHOI
JUTEpaType MO JaHHOMY BOIIPOCY.

OmeHKa «y0061emeopumenbHo» CTABUTCS, €CIIA 00YJarOIIUIICS TOKa3al MMOJIOKUTEITbHBIE
Pe3yIIbTaThI B MPOIIECCE PEIICHUS 3a1a4u.

OneHka «Hey0061emeopumenbHo» CTABUTCS, €CIM OOyJaroIIUICS HE BBHITIOJHWI BCE
TpeOOBaHUS.

JMCKYCCHOHHBIE MPOIETYPbI

Kpyenvui cmon, ouckyccus, nonemuxa, oucnym, oebamsl, MUHU-KOH@epeHyuu SBISTIOTCS
CpeICTBaMH, TO3BOJISIONIUME BKJIIOYHTH OOYYAIOIIHUXCS B TIPOIECC OOCYXKJICHUS CIOPHOTO
BOIpOCa, MPOOJIEeMBI W OICHHTh WX YMEHHE apryMEHTHPOBATh COOCTBEHHYIO TOYKY 3pEHHUS.
3amaHne JgaeTcs 3apaHee, ONPENeNIeTCs] KPYr BOIPOCOB LI OOCYKIEHHSI, TPYITBI YYaCTHUKOB
ATOTO OOCYKICHUS.

JIMCKyCCHOHHBIE TIPOLIEAYPHI MOTYT OBITh UCIIOJIB30BaHBI ISl TOTO, YTOOBI CTYJICHTHI:

—Jyd4Ille TIOHSUTH yCBOSIEMBIM MaTepuall Ha (OHE pa3sHOOOpa3HBIX MO3UIMN W MHEHHM, HE
0053aTeNIbHO JOCTHUras O0IIEero MHEHHS;

— CMOTJHM TIIOCTHYh CMBICJ H3Yy4aeMOro MaTepualia, KOTOpPBIH HMHOTJA YyBCTBYIOT
WHTYUTHBHO, HO HE MOTYT BBICKa3aTh BepOAIbHO, YETKO M SICHO, WJIM KOHCTPYHUPOBATh HOBBIH
CMBICJI, HOBYIO MTO3HUITHUIO;

— CMOIJIM COTJIACOBAaTh CBOKO TO3WIMIO WJIM JEUCTBUS OTHOCUTEIIHO OO0CYKIaeMOit
pOOJIEMBI.

Kpumepuu oyenusanus — OUEHUBAIOTCS JICHCTBUS BCEX YYaCTHUKOB Ipymibl. [loHumanue
npoOJieMbl, BBICKa3bIBaHUSI H JICHCTBHUS IOJHOCTBIO COOTBETCTBYIOT 3aJaHHBIM IIEJISIM.
CoOTBeTCTBHE pealIbHON JICHCTBUTEIBHOCTH PEIICHU, BRIPAOOTaHHBIX B XOJI¢ UTPHL. BiageHue
TEPMUHOJIOTHEH, JEMOHCTPALUs BIIAJCHUS y4eOHBIM MAaTEpUaIOM IO TEME WIpPbI, BIaJICHHE
METOJIaMH apryMEHTAIlUU, yMEHHE paboTaTh B rpymie (yMEHHE CIylIaTh, KOHCTPYKTUBHO BECTH
Oeceny, yoexaarb, YHIpaBlsTh BpeMeHeM, OeCKOH(MIMKTHO OOIAThCs), HOCTHIKEHHUE UTPOBBIX
1eieH, (COOTBETCTBUE POJIH — TIPU POJIEBOM Urpe). SICHOCTh U CTUIIb U3JIOKCHHUS.

O1neHka «omauyHO» CTaBUTCS B Cllydae, KOTJia BCE TPEOOBAHHS BBINIOJIHEHBI B MOJHOM
o0Beme.

OneHka «xopouioy» CTaBUTCA, €CIHM OOyJaromuecs B LEJIOM JIEMOHCTPUPYIOT MOHUMAaHHE
Mpo0IeMbl, BRICKA3bIBAHUSI U JISHCTBUS TIOJTHOCTBIO COOTBETCTBYIOT 3aJJaHHBIM LiesiM. Perenus,
BBIPaOOTaHHBIE B XOJE€ WIPHI, MOJHOCTHIO COOTBETCTBYIOT peajbHOU AeicTBUTEIbHOCTH. Ho
HEKOTOpbIe 0OBICHEHHUSI HE COBCEM apryMEHTHPOBAHBI, HAPYIIEHBI HOPMbI OOIIIEHN S, HAPYILICHBI
BpEMEHHBIE PAMKH, HAPYIIEH CTUJIb U3JI0KEHHSI.

O1eHka «yoognemgeopumenbHo» CTABUTCS, €CIM 00yUaIOIUecs B LIEJIOM JIEMOHCTPUPYIOT
MMOHUMAaHKE MPOOJIEMBI, BHICKA3bIBAHUS U JICHCTBUS B IIEJIOM COOTBETCTBYIOT 3a/IaHHBIM IIEIISIM.
Opnako, pelieHus, BBIPAaOOTaHHBIE B XOJE WIPbl, HE COBCEM COOTBETCTBYIOT pealbHOM
nercTBUTENbHOCTU. HekoTopsie OOBSCHEHHS HE COBCEM apryMEHTHPOBAHBI, HapYIICHBI
BpEMEHHBIC PAMKH, HAPYIICH CTUJIh U3JI0KEHHUSL.
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OneHka «HeyoogiemeopumenbHoy CTaBUTCS, €CIM OOydaromuecss HE MOHHMAIOT
npo0ieMy, UX BHICKA3bIBAaHHUS HE COOTBETCTBYIOT 33JaHHBIM IIETISIM.
TecrupoBanue

SIBnisieTCst OTHUM U3 CPEICTB KOHTPOJIS 3HAHUN 00yUYaIOMIMXCS TT0 AUCHUIUTMHE (MOIYITIO).

Kpumepuu oyenusanus — npaBUIbHBINA OTBET Ha BOIIPOC

OrueHka «omauyn0Oy CTaBUTCA B ClIydae, €Cii MpaBmiibHO BhITIOIHEHO 90-100% 3amanuii.

OrneHka «xopouto» CTaBUTCS, €CIIU MPaBUIIHLHO BBINOJIHEHO 70-89% 3amanuii.

OneHka «ydosiemeopumenbHoy» CTABUTCA B CITydae, €I MPaBHIBHO BBITIOTHEHO 50-69%
3aJIaHAMN.

OueHka «Hey0oeiemeopumesbHo» CTABUTCS, €CIU TMPaBUIBLHO BhINOJHEHO MeHee 50%
3a/IaHAMN.

KonTpoabHas padora

OneHnBaeTcsi HE TOJIBKO TIIyOMHA 3HAHWK TIOCTABICHHBIX BOIPOCOB, HO M yMEHHE
W3JI0KHUTH MTUCHMEHHO.

Kpumepuu oyenusanus: nocinenoBaTebHOCTD, MOTHOTA, JIOTHYHOCTD M3JI0KEHUS, aHAIIN3
Pa3IUYHBIX TOUYEK 3PEHHS, CAMOCTOSITEIbHOE 00001IeHNe MaTepuana. M3noxxenne marepuaia 0e3
(akTUYECKUX OIINOOK.

OmneHka «omau4HO» CTAaBUTCS B CITydae, KOT/1a COOITIOICHBI BCE KPUTEPHHL.

OmneHka «xopouioy CTaBHUTCS, eci 0OyJarOIIUICs TBEpAO 3HAECT MaTepHal, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, 3HAeT MNPaKTUYECKyl0 0a3y, HO JIOIyCKAaeT HEeCYIIeCTBEHHBIE
MOTPEITHOCTH.

OreHKa «y0061emeopumenbHo» CTABUTCS, €CITH 00YJaIOIIHIACS OCBOMII TOJIHKO OCHOBHOM
MaTepHall, HO He 3HAeT OT/ACIbHBIX JIeTalleH, JOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO TIPAaBUIIEHBIC
(GbOpMyITUPOBKHM, HapyllaeT IOCIEeI0BAaTEIbHOCTh B HU3JIOKEHUM MaTepuaia, 3aTpyAHSETCs C
OTBETaMM, IOKa3bIBAET OTCYTCTBUE [IOJDKHOM CBSI3M MEXKIYy AaHaIU30M, apryMeHTauued Hu
BBIBOJIAMHU.

OueHka «HeyoosriemgeopumenvHoy CTaBUTCS, €ciau OOydJarolMiicss HE OTBEYaeT Ha
MTOCTABJICHHBIE BOIIPOCHI.

3.2. OueHo4Hble MaTepUAJIbI VIl IPOBEAeHUS POMEKYTOUHOM aTTecTaAllUuu
3.2.1. Kputepum oueHKH pe3yJibTATOB 00yUeHUs MO0 JUCHUIINHE (MOYJII0)

Ikana PesyabraThl
ITokazaTenn oeHNBaHUS Pe3yIbTATOB 00y4eHHS
OLICHUBAHMSA o0yueHUst
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCIIEJOBATENbHO U TPAMOTHO €r0 U3JIaracT, ONUpasich Ha 3HAHUA
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4YHBIX 3HAHHMH JenaeT KBaJH(HUIMPOBAHHbIC
BEIBOZBI M 0000IIEHNs], CBOOOTHO OTIEPUPYET KATETOPUSIMHU U TIOHATHSIMI.
Ymeer: - o0ydJaromuiics yMeeT CaMOCTOATENBHO M IIPAaBWJIBHO pemaTth ydeOHO-
npodeccoHanbHBIE  3aJadud  WIM  3aJaHus, YBEPEHHO, JIOTHYHO,
TIOCJIE0BATENIFHO M aPTYMEHTHPOBAHO U3JIaraTh CBOE PELICHUE, UCTIOIb3Ys
Hay4HBIC TTOHATHSA, CChUIAACh HA HOPMATUBHYIO 0a3y.

Brnaneer: - OOyJaroUMiiCs BIAAEET PALMOHAIBHBIMIA METOAAMHU (C HCTIOIb30BaHUEM
palMoOHaNBHBIX METOAMK) PELICHHS CIIOXKHBIX MPO(PECCHOHATBHBIX 3a1ad,
MIPEACTAaBICHHBIX AETOBBIMH UTPAMH, KeiicaMu U T.1.;

[Ipu pemeHny MpoIEeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBS3KOH TEOPETHYECKHX MOJIOKEHHH € TPeOOBAHMSIMU DPYKOBOAAIINX
JOKyMEHTOB,

- M3JIOKEHHS MBICIEH B JIOTUYECKOU MOCIIE0BATENBHOCTH,

- CaMOCTOSATENIFHOTO aHain3a (akThl, COOBITHH, SIBICHHH, MIPOLECCOB B X
B3aMMOCBSI3H U THAJICKTHUECKOM PA3BUTHHL.

XOPOLIO 3HaerT: - oOyuarommiicsi TBEpJO YCBOMJI MaTe€pHall, JOCTATOYHO T'PAMOTHO €ro
W3JIaraeT, ONMpasich Ha 3HAHNS OCHOBHON W JOTIONHUTEILHOM JINTEpaTypHl,
- 3arpygHsiercd B (OPMYIMPOBAHWHM KBAaTH(DUIMPOBAHHBIX BBIBOAOB M
0000IICHNH, OmepupyeT KaTeropusMH M TIOHATHAMH, HO HE BCera
MIPAaBWJIBHO MX BepU(HUIUPYET.

Ymeer: - o0yJaromMiicsi yMeeT CaMOCTOSITENIbHO M B OCHOBHOM IIPABMIIBHO PEIIaTh
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yueOHO-NPOeCCHOHATIBHBIE 3a/laud WM 3aJaHus, YBEPEHHO, JIOTHYHO,
MOCJIEIOBATENIbHO M apryMEHTHPOBAHO H3JlaraTh CBOE pEIIEHHE, He B
MOJIHOW Mepe HCIONb3ysl HAay4YHbIe TMOHATHS U CCHUIKM Ha HOPMATHBHYIO
0azy.

Bnaneer: - O0ydJaroUiics B IIEJIOM BIIAJICET PAIMOHAIHHBIMU METOIAMU PEIICHHS
CIIOKHBIX TIPO(ECCHOHANBHBIX 3a/1a4, MPEIACTABICHHBIX JICIIOBBIMU UTPAMU,
KelicaMu | T.]I.;

Ilpu pemiennn cMoOr NPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
IYOUHHOCTH HaBBIKOB,

- BBIJICJICHHS TJIaBHOIO,

- U3JI0JKEHHUS MBICIIEH B JIOTHUECKOM ITOCIEI0BATEIILHOCTH,

- CBS3KH TCOPETHUCCKUX TONOKECHUH ¢ TPeOOBAHUAMHU PYKOBOISIIHAX
JIOKyMEHTOB,

- CaMOCTOSATENILHOTO aHanmu3a (aKThl, COOBITHH, SBJICHUM, MPOIECCOB B MX
B3aUMOCBSI3H U TMATEKTHYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0yJaroIuiicss OpUEHTUPYETCSl B MaTepHaie, OAHAKO 3aTPYIHSIETCS B €ro
PUTEJIbHO W3JI0’KEHU U,

- TOKa3blBae€T HEAOCTATOYHOCTh 3HAHUM OCHOBHOW U JIOTIOJHHUTENHBHOU
JIUTEPATYPHI;

- c1ab0 apryMEeHTHPYET HayuHbIE MTOJT0KEHHS;

- MPaKTUYECKU HE CIIOCO0EH CPOPMYIUPOBATH BBIBOJBI M 00O0IICHHS;

- YaCTUYHO BJIQJICET CUCTEMOU MOHATHIA.

VYwMmeer: - o0yuaromuiicss B OCHOBHOM YMEET PeluTh y4eOHO-TPOo(hecCHOHABHYIO
3a/auy WM 3a/laHKe, HO JIONYCKaeT OMKMOKH, c1abo apryMEeHTHPYET CBOE
peuICHnEe, HEAOCTATOUYHO HCIIOJIB3YCT HAYUYHBIC IMOHATUS U PYKOBOIAIINE
JIOKYMEHTHI.

Bnaneer: - oOyJaromuiics BiageeT HEKOTOPhIMHU PpAIMOHAJIBHBIMH METOJaMH
PELICHUS CIIOXKHBIX MPO(eCCHOHANBHBIX 3a/1a4, IPEACTABICHHBIX AEIOBBIMH
WUIrpaMy, Keicamu U T.[.;

IIpu pemieHny MpoAEMOHCTPUPOBAT HEAOCTATOYHOCTh HABBIKOB

- BBIJICIICHUS TTIaBHOTO,

- U3JI0KEHMSI MBICJIEH B JIOTMUECKOM IOCIIE0BATEIILHOCTH,

- CBA3KHM TEOPETHYECKHX IIOJOKEHHH C TpeOOBaHHMAMH PYKOBOASIINX
JIOKYMEHTOB,

- CaMOCTOATENBHOTrO aHajIHu3a (DaKThl, COOBITHH, SBIEHUH, IPOIECCOB B HX
B3aMMOCBSA3H U JUAIEKTUYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3HaeT: - 0OyJaromumiics He yCBOMII 3HAUUTENIFHON YaCTH MaTepHaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MTOJIOKEHUS;

- He opMyIUpyeT KBATU(PUIMPOBAHHBIX BHIBOIOB U 0000IIEHNIT;
- He BJIaJeeT CUCTEMOI MOHITHI.

VYmeer: oOyyarolmyiics He IMoKa3all yMEHHE pellaTh y4eOHO-TPO(EeCCHOHATBHYIO
3aJa4y WIH 33JaHHeE.
Bageer: HE BBINOJIHEHBI TPeOOBaHMUS, NPEIbABIAEMbIE K HAaBBIKAM, OLCHUBAEMBIM

«(YHOOBJICTBOPUTEIIHBHO».

3.2.2. KoHTpoJibHbIE 321aHUs W/WJIM UHbIe MaTepHaJIbl [Jisl IPOBeeHHs MPOMEKYTOYHOM
aTTecTanuu
Crnmcok BONPOCOB /1JIsl YCTHBIX OTBETOB (BapPHMAHTHI TeCTA)

1.

w

KopmyckyssipHO-BOIHOBOH Jtyann3M. Berancienue [umHbl BOJIHBL Ae-bpoiins s
MaTepualibHOro 00bekTa. Kak yoemuThes B MOSIBIEHUH BOJIHOBBIX CBOMCTB
MaTepHalIbHBIX 0OBEKTOB?

Csoiicta BostHOBO#M QyHKIMH. [ToHsatue 06 ypaHenuu Hlpeaunrepa. KBantossle uncna
KaK XapaKTepUCTHKA COCTOSHHS AJIEKTPOHA B aTOME.

XapakTepUCTHKa COCTOSHUS 3JIEKTPOHA B aTOME CUCTEMOM KBAaHTOBBIX YHCEN.
[punnun [Taynu u npasuno XyHnaa. CKoJIBKO MAKCUMaJIbHO 3JIEKTPOHOB MOXKET
Haxoauthes B N—ciioe, d-o0omouke?

DJEeKTPOHHBIN CIIOMH, ANIeKTpOHHAast 000JI0UKa, 3JEKTPOHHAs OpOuTaib. MakcuMaabHOe
YHCII0 IEKTPOHOB B CJI0€, 000JI0YKE U HAa OpOUTAIIH.

DHeprus 31eKTpOHa B MHOTOXJIEKTPOHHOM aToMe. DHEPreTUUeCKUi psiJi aTOMHBIX
opbutaseil. DnekTponHbie Gpopmyisl atomos Ni, Se u nona Fe*,
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34.

CospemenHas GopMyIHpOBKa MEPHOIMUECKOTO 3akoHa. [lepuonaeckoe n3MeHeHmne
CBOMCTB Ha IIPUMEPE IHEPIMU HOHU3ALMH aTOMa U painyca HOHa.

ATOMHBIE M HOHHBIE PAJINYChI, KaK UX ONpenessitoT? OCHOBHBIE 3aKOHOMEPHOCTH
M3MEHEHUS aTOMHBIX PaInyCcoB I10 MEPUOIaM U IpylaM NepUOIUUECKON CUCTEMBI.
3aKOHOMEPHOCTH U3MEHEHHSI HOHHBIX PaliycoB (KaTUOHBI M aHHOHBI, 0-cxxartue, f-
c)KaTHe, U303JIEKTPOHHBIE HOHBI).

D¢ dhexTuBHBIC 3apsi/Ibl ATOMOB B MOJIEKYJaX. J{MITOJIbHBI MOMEHT CBSI3H, IUTIOJIBHBIN
MOMEHT MOJIEKYJIbI U €€ cTpoeHue Ha npumepax moJiekyn H.O u COo.

OTtHocuTeNnbHAs CUJla KUCIIOPOJHBIX KUCIOT U ocHOBaHUH (cxema Koccenst) Ha nmpumMepax
HTcOs u HMnOy4 ; H2SeO4 u HaSeOs; TIOH u TI(OH)a.

HNonHas 1 KoBaJeHTHAsl CBS3M, X CBOMCTBA. [losipHas KoBajeHTHas CBA3b. UTO Takoe

s dexTuBHBIC 3apsiIbl AaTOMOB?

OcHoBHbIe nIoJI0keHust MeTo1a BC nipu onricanny XuMu4yeckon cBsi3u. BaneHTHbie
BO3MOKHOCTH aTOMOB a30Ta, pocdopa, pTopa u xiopa.

JIOHOPHO-aKIENTOPHBIA MeXaHU3M 00pa3oBaHus CBs3U Ha mpuMmepe motiekyn CO, HNOg,
n nonoB BF4~, NH4".

['ubpuaHbIe MpencTaBieHUs MPU OMMMCAHUU XUMHUUECKOU cBsi3u. M300pa3uTte cxemsl
MepeKPhIBAHUS aTOMHBIX OpOuTasei mpu odpazoBanuu cBszeil B Mosekynax CO2 u BCls.
O6pazoBaHue KpaTHbIX cBsi3eil. CUrMa- U U-CBSI3U, X OCOOEHHOCTH.

[Tponeaypa Hayo)eHus BaleHTHBIX cxeM B MeTojae BC mist onrcanus ApoOoHOM
KpaTtHOCTH cBsi3H Ha npuMepax Mosekyrn N2O, HNs, HNOs.

Mopenb OTTaNnKUBaHUS JIOKATU30BaHHBIX 3IEKTPOHHBIX map (Merox ['minecnn).
OcHoBHbIE TI0JI0kKeHHs Ha TpuMepe MoJiekya SO2 u SO.Cly.

Pacrnipenenure anekTpoHsl yacTulibl B2 o MosekynsapHbeiM opOuTansaM. Onpenenure
KpPaTHOCTb CBSI3W U MarHUTHBIE CBOWCTBA YaCTHULIBI.

Ha ocHoBe MeTo1a MOJIEKYIIAPHBIX OpOuTaield 00ObSICHUTE TTapaMarHUTHBIE CBOMCTBA
kucnoposa. Kakosa KpaTHOCTb CBSA3U B MOJIEKYIIIPHOM HoHE O2"?

HNonHas cBsA3b Kak IpeAesibHbIN Cilydail KOBAJIGHTHOM CBA3M. [lossipu3aiius HOHOB U ee
BJIMSIHME HA CBOKCTBA BEIIECTB.

BonopoHas cBsI3b: THIIBI BOJOPOIHOM CBA3M, MOPSAOK BETUYNH SHTAIBINN CBSI3U.
Bnusinue BogopoaHO# CBSI3U HA (U3UKO-XUMHUECKHE CBOMCTBA BEILIECTB.

Turbl MEXMOJIEKYISIPHOTO B3auMoieicTBUsI (cuitbl Ban-nep-Baanbca).

TunuyHble OKUCIUTENN U BoccTaHOBUTENHU. [IpuBeauTe npumepsl.

THuIbI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUHN, IPUBEAUTE IIPUMEPHI.

Kpurepuit camonpousBoiasHoTO npoTekanus OBP B pacTtBopax. CTaH1apTHBIEC BEJIMYUHBI
3JIEKTPOJIHBIX MOTEHIUATIOB. PacCMOTpUTE OKHUCIIEHUE IEPMAHTaHATOM KaJIUsl B KUCIIOU
cpene noHos Fe?* u Co?*.

dopmynupoBka 3akoHa ['ecca, ycI0BHUS €ro BBIIOJIHEHUS. DHTAIBINN 00pa30BaHUs U
SHTAJBIIUU CTOPAHUS.

CrnenctBus u3 3akoHa ['ecca, mpu Kakux YCIOBUSX BBINOJHAETCS 3TOT 3aKOH?

Oueprus ['n06ca, sHTaNBNNA; UX Pusndeckuii cMbici. CBs3b Mex Iy SHeprueii ['n6oca u
sHTajbNMEN. UTO Takoe SHTPONMUHBINA U SHTATBIUHHBIN (hakTOphI?

Oueprus ['n06¢ca kak TepmoauHamMuueckast pyHkuus cocrostuus. Onpenenenue u
cBoiicTBa. Beruncnenue sueprun ['m66ca nporieccoB 1o CrpaBOYHbIM JaHHBIM.
Kpurepnii caMOpOU3BOJIBHOTO TEUEHUS PEAKIMM, SHTAIBIUNHBIA U SHTPOIIUHMHBIN
(bakTopsl mporiecca.

CranapTHble TEPMOAMHAMUYECKUE XapaKTepUCTUKU. [ToHsATHE O cTaHIapTHOM
COCTOSIHUM UHAUBUAYATbHBIX KUIKAX U KPUCTAIUTMYECKUX BEUIECTB, Ta30B U PaCTBOPOB.
Xumnueckoe paBHoBecHe. MctunHoe (ycToitunBoe) U Kaxyrieecs: (KHHETHYECKOE)
paBHOBECHE; UX MTPU3HAKHU.

Koncranra xumnueckoro paBaoBecust. CBsa3b BennuuH K, 1 K¢ 17151 ra30BbIX paBHOBECHUI.
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[TpuHIMIIBI TOCTPOCHUS KBl CTAHJAPTHBIX TEPMOMHAMUYCCKUX (DYHKITUH
o0pa3oBaHus HFOHOB B BOJHBIX pacTBOpax. Kak onpenenuTs CTaHAaPTHYIO SHTAIBITHIO
o0pa3oBaHus XJIOpUa KU B BOJAHOM pacTBope?

KoncranTa xumuueckoro paBHoBecust. CBsi3b BennuuH K, u K U1 ra30BbIX paBHOBECHUI.
WneanbHble U peasbHbIe pacTBOPHL. AKTHBHOCTh, KOA(Q(PHUIIMEHT aKTUBHOCTH KaK Mepa
OTKJIOHEHHS CBOMCTB KOMIIOHEHTA PEAJIbHOIO PacTBOPA OT €ro CBOMCTB B UACATILHOM
pacTtBope.

PaBHOBecHe ArCcCOTMAIH ACCOIIMUPOBAHHBIX (CITA0BIX) AICKTPOIUTOB. 3aKOH
pazbasnenust OcTBabA.

BydepHbie pacTBOpHI M HX CBOMCTBA HA IIPUMEPE CMECH PACTBOPOB MYPaBbHHOM
KHCJIOTHI U popMHUaTa Kausl.

PaBroBecue nucconmanuu Boabl. Monnoe npoussenenue Boasl. [llkana senmmuns pH n
pOH. Brruucnenne pH pacTBopoB HeacCOIMUPOBAHHBIX KUCIOT U OCHOBAHUH.
[IpousBeneHne pacTBOPUMOCTH KaK KOHCTAHTa PaBHOBECHS pacTBOPEHUS U
JiccoLMaluu ManopactBopumoro coequHenust. Cesspb [1P ¢ pacTBopuMocCTbIO.

Oob1ee BeIpaxkeHue i dHepruu ['nodca XuMHUYECKOTO Mpoliecca MPUMEHUTETBHO K
BBIBOJIY YCJIOBHSI BBINIAQJICHUSI OCAJIKa MaJIOpaCTBOPUMOTO COEAMHEHUS.

VYcnoBust BeIAIEHUS 0CAJIKa U PACTBOPEHMSI MaJIOPACTBOPUMBIX 3JIEKTPOIUTOB.
OcHOBHbIE IOHATHS XUMHH KOMIUIEKCHBIX COEIMHEHUH.

Knaccudukanus KOMIJIEKCHBIX COSMHEHNUN IO BUY KOOPIUHUPYEMbIX JTUTaHIOB.
Homenknatypa KOMITJIEKCHBIX COEIMHEHHH.

PaBHOBeCHe nucconnaum KOMIUIEKCHBIX cOeAMHEHN. KoHCTaHTa yCTOMYMBOCTH U
KOHCTaHTa HECTOMKOCTH.

XHUMH4YECKas CBSI3b B KOMIUIEKCHBIX HOHAX € MO3ULHUNA METOAa BaJICHTHBIX CBSA3EH U
TEOPUHU KPUCTALTNYECKOTO 1M0JIs1. OCHOBHBIE MOJIOKEHUS TEOPUN KPUCTAIUTMYECKOTO
oIS

Pacuet pH pacTBOpOB coseil, THAPOIM30BaHHBIX 110 KATUOHY.

I'maponus mo annoHy. BeruncieHrne KOHCTaHTBI THAPOJIN3a 10 AaHUOHY, €€ CBSI3b C
KOHIeHTpaluei coin u pH pactBopa.

B3anmuoe ycunienue rupoausa (CoBMeCTHBIN ruaposns). [lomnbrit (HeoOpaTHUMBIii)
TUAPOIIN3.

CKOpOCTh XMMUUYECKOH peakiu. 3aKOH JEHCTBYIOIIUMX Macc. MONEKyIsspHOCTh U
MOPSAIOK pPEeaAKIUU.

3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEeaKIK OT TEMIIEPATypbl, JHEPTUsl (SIHTAIIBITNSA)
aKTUBalMU. | OMOT€HHBIN U T€TEPOTeHHbIN KaTallu3, IPUMEPHI.

OO01as XxapakTepUCTUKA U XMMHUYECKHE CBOMCTBA IIEIOYHBIX METAJIOB.

Oco0eHHOCTH COeTMHEHUI TUTHUS TI0 CPABHEHUIO C COCTMHEHUSIMH JIPYTHX IIETOYHBIX
METAJIJIOB.

I'mapuael, oKCUABI, TEPOKCHUIBI, THIPOKCUIBI HIEIOYHBIX METANIOB: XUMUYECKAsl CBSI3b B
COCIMHEHUSIX, MOIYYEHHE U CBOICTBA.

[Tomyuenue HaTpus, TUIPOKCHIA HATPUS U KapOOHATa HATPUS B IPOMBIIIJICHHOCTH.
B3aumMopelicTBre ¢ pacTBOpaMH Iejao4e: a) aM(pOTEpPHBIX METAIJIOB; 0) HEMETAJIOB; B)
KHUCJIOTHBIX OKCHJIOB; I') aM()OTEPHBIX OKCHUIOB.

OCoOGeHHOCTH COEMHEHUIM OepUIIIHS [0 CPABHEHUIO C COCTUHEHUAMH 1IEI0YHO-
3€MEeNbHBIX METAJIOB.

OO01as xapakTepucTUKa coyiel Oepuslivs, MarHus U MIeI0OYHO-3€MENTbHBIX METAIIOB, UX
PacTBOPUMOCTb U THIIPOJIU3.

[Tonyuenue okcuaa, THAPOKCHIA KaIbIU U XJIOPHON U3BECTU B IPOMBIIUIEHHOCTH.
OOm1ast xapakTepUCTHKA U XUMUYECKUE CBONUCTBA O0pa, ero noyryuyeHue.

Bopubliif anruapua, 60pHbIe KUCIOTHI M UX COJIU: MOJIy4YeHHE, CTPOCHUE U CBOWCTBA.
BopoBoopoibl: osmyuyeHue, CTpOEHNE MOJIEKYIT U CBOMCTBA. boporuapuasl MeTanios.
OO01as XxapakTepUCTUKA U XUMHUYECKHE CBONCTBA aTIOMUHUS, MHINS, TAJUTUS U TAJLTUSL.
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[Tonyuenue antOMHUHMSL, €M0 OKCUAA U THIPOKCHU]IA B IIPOMBILIIEHHOCTH.

Oxkcu, TUAPOKCU]T U COJIM ATTIOMUHUS: UX TOJTYyYEHUE U CBOMCTBA.

OO01mas XxapakTepUCTUKA U XUMHYECKHUE CBOUCTBA yTIepoa.

Oxcupst yraepoaa (I, 1V): nonyuenue B mpoMBILIUIEHHOCTH U B 1a00paTopuu,
KHCJIOTHO-OCHOBHBIE U OKHCIMTEIHHO-BOCCTAHOBUTEIbHBIE CBOICTBA. KapOOHMITBI
METaJJIOB.

OO6m1ast XxapakTepUCTHKA U XUMUYECKHUE CBOMCTBA KPEMHUSI.

[Tonyyenue kpeMHuUs, CUJIMKaTa HATPUS U CTEKJIa B POMBIIIIIEHHOCTH.

KBap11, kpeMHHEBBIC KHCIIOThI, CUIIMKATHI, TeKcahTOPOKpEMHUEBAS KUCIIOTA: TIOTYICHHE
U CBOWCTBA.

OO01as xapakTepUCTUKA U XMMHUYECKHE CBOMCTBA FT€PMaHMsl, 0JIOBA M CBUHIIA.

OKcubl ¥ THAPOKCHUIBI OJI0BA M CBUHIIA: UX B3aUMO/IEHCTBHE C KHCIOTAMU U IIEJI0YaMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbBIE CBOMCTBA.

Cynbdupl 070Ba ¥ CBUHIA: TIOJIYYEHHUE, KUCIOTHO-OCHOBHBIE U OKHCIUTEIIBHO-
BOCCTaHOBHTENbHBIE cBoicTBa. OTHOICHUE K nercTBHIO (NH4)2S 1 (NHa)2S,.

OO6mrast XxapakTepuUCTHKA U XUMUYECKHE CBOMCTBA a30Ta.

Oxcupl a30Ta: NOJYyYeHHUE, CTPOEHUE MOJIEKYJI, OKMCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOWCTBA.

AMMHMaK ¥ THAPA3UH: TIOJIyY€HHE, XUMUYECKasl CBSI3b M CTPOCHHUE MOJIEKYJT, KHCIIOTHO—
OCHOBHbBIE U OKUCIIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOUCTBA.

Peakiuu TepMUYeCcKOTO Pa3IoKeHHsI COJICH aMMOHHMS: HUTPHUTHI, HUTpaTa, Ouxpomara,
cyne(dara, xopuma.

l'unpokcuiiaMuH, a30THCTOBOIOPO/IHAS KHCIIOTA U €€ COJIM: XMMHUYECKast CBSI3b U
CTpOEHUE MOJIEKYJ, MOJTy4YEeHHE U CBOMCTBA.

BsanMonelicTBie MeTaJUIOB C a30THOM KUCJIIOTOM.

[lapckas Boaka U €€ OKUCIUTEIbHBIE CBOMCTBA HA IPUMEPE PEAKIIHI C 30JI0TOM,
IJIATUHOM, CyNb()UIOM PTYTH.

Peakuyuu TepMUUECKOTO pa3sioKeHUsI HUTPATOB PA3IUYHBIX METAJIOB.

OO6mras XxapakTepuCTUKAa U XUMUYECKHUE CBOMCTBA hocdopa ero moaydecHue B
MIPOMBIIIJIEHHOCTH.

Oxcuppl hocdopa: nosydeHue, CTpOSHUE MOJIEKYJT U CBOMCTBA.

®ochopHoBaructas u pochopucrasi KUCIOTHL: MOTYIEHUE, CTPOCHHE MOJIEKYIL,
KHCIIOTHO-OCHOBHbBIE U OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. DOCHUTHI U
runoGoCchuTHI.

Kucnotsr ¢pocdopa (+5) u kauecTBeHHBIE peakiuu Ha HUX. [loydaenune GpocdopHoit
KHUCTIOTBI B IPOMBILIICHHOCTH.

OO01as XxapakTepuCTUKa U XMMHUYECKHE CBOMCTBA MBIIIbSKA, CYPbMbI U BUCMYTA.
Cynbdupl MbIIIbSIKA, CYpbMbl U BUCMYTA: X OTHOIIEHHE K KHCIOTaM U K PacTBOPY
cynabduaa aMMOHUSA. THOKUCTIOTHI U UX COJIH.

l"anmoreHu bl MBIIBSAKA, CYPbMBI U BUCMYTA: UX MOJIYYEHUE U TUIPOIHU3. THOKUCIOTHI U
THOCOJIH.

[Tonyuenue KuCIOpOAa U MEPOKCHIA BOJOPO/Ia B MPOMBIIIUIEHHOCTH U B JTa0OpaTOPHH.
Peaknuu nepokcuaa Bo0poia B POJIM OKUCTUTENS] U BOCCTAHOBUTEIIS.

OO01mas XxapakTepucTUKa U XUMUUYECKUE CBOICTBA Cepbl, CelieHa U TeJLTypa.
[Tomyuenue u cBoiicTBa cepoBoA0poaa. PacTBoprMOCTh M THAPOIIN3 CYAb(UIOB.
OTtHomeHue cynbPUI0B K KUCIOTAM.

Kucnoponaconepskaiiue KUCIOTHI CEPBI, CEJIEHA U TeJUTypa: MOJIy4eHUE, KUCIOTHO-
OCHOBHBI€ U OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBA.

B3anmoneicTBue METAIIIOB ¢ CEPHOM KUCIIOTOM.

[Tony4yeHue cepHOM KUCIAOTHI M CEPOBOAOPOAA B MPOMBIILIEHHOCTH.

B3anmMojielicTBre HEMETAIIJIOB C KOHIIEHTPUPOBAHHBIMU CEPHOM U @30THOM KUCIOTAMH.
[Tony4yenue Bogopoaa B MPOMBILIJIEHHOCTH.
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99. OO6m1as xapaKTepUCTHUKA U XUMUYECKUE CBOWCTBA TAJIOTCHOB.

100. [Tomy4yenue xaopa, Opoma U XJ0para Kajaus B IPOMBIIUICHHOCTH.

101. BonopoiHbie coequHeHns raJIoreHOB: II0JIy4€HHE U CBOMCTBA.

102. Acconmanus Mosiekyn gpropoogopona. Judropua kanus.

103. OxkucnurenbHOE ASUCTBUE XJI0pa U OpoMa B LIEJI0YHOM cpeie.

104. Oxcupl XJI0pa U MoJia: NOJIy4eHHE U CBOMCTBA.

105. ComnocraBiieHue KUCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB KHCJIOPOJCOAEPKAIIUX KUCIOT I'aJIOTEHOB.

106. [Tomy4yeHne 1 TUAPOIN3 TaIOTeHAHTUAPHUJIOB.

107. @TOpHIBI KCEHOHA: NIOJIyYEHHE, CTPOCHUE MOJIEKYJ U XUMHYECKUE CBOMCTBA.

108. OO01as XxapakTepUCTUKA U XMMHUYECKHE CBOMCTBA MeU, cepedpa, 30J10Ta.

109. OOm1ast XxapaKTepUCTHKA U XUMUYECKUE CBOWCTBA AIIEMEHTOB MO PYIIIHI IIHKA.

110. Conu uMHKa, KaAMUS ¥ PTYTH, UX TUIPOJIN3. AMHJIHbIE COEAMHEHUS PTYTH.
Coenunanus HQo(l) mosydenue u cBoCTBA.

111. OO01as XxapakTepUCTUKA U XMMHUYECKHE CBOMCTBA XpoMa, MOJIMOIeHa U
BOJIb(ppama.

112. Coeaunenus xpoma (11 u I11): nomydenue u coiicTsa.

113. Peakuuu xpomarta (quxpomara) Kajiausi C BOCCTAHOBUTEISIMU B KUCIIOH,
HEUTpAIIbHOM U IIEJIOYHOM Cpeaax.

114. XPpOMOBBII AHTUAPHJI, XPOMATBI M TUXPOMATHI: TOJIYYEHHE U XUMUYECKHE
CBOMCTBA. XpOMOBas CMECH.

115. OO011ast XxapakTepUCTUKA U XUMUYECKUE CBOMCTBA MapraHiia, TEXHEIUsS U PEeHUSI.

116. Coenunenus mapraniia (11): nonydenue u cBolictsa. JJnokcun mapraiia,
MaHraHaThl ¥ IEpMaHraHaTbl. MapraHioBasi KUCJIOTa U €€ aHTHUIPHIL.

117. Peakiuy mepmaHraHaTa Kajausi ¢ BOCCTAHOBUTEIISIMHU B KUCIION, HEUTPaIbHON 1
LIETOYHOM cpeaax.

118. OO6mras XxapaKTepUCTUKA U XUMUYECKHUE CBOMCTBA JKele3a, KoOaabTa U HUKEJIS.

1109. [Tonydyenue u cBoiicTBa ruapokcuioB u coseld xenesa (11 u 1l). KauecrBennnie
peaKkIMK Ha MOHBI JKeJe3a.

120. [Tomy4yeHue xene3a, HUKENsL, XpOMa M MapraHiia B IPOMBIILIJIEHHOCTH.

121. [TupomeTammyprudeckue crocoObl MOJyYeHHs] METALIIOB (CBUHEI, ME/Ib, IIMHK) U3
Cynb(UIHBIX PY.

122. OxucnuTenbHOE AEWCTBUE HUTpATa KaJlus U XJIopaTa Kajaus IpU HarpeBaHUU
(crutaBneHuM).

123. OO6pa3oBaHMe aMMHMAKaTOB U THPOKCOKOMIIIEKCOB METAJIJIOB U UX pa3pylLleHHe
KHUCJIOTaMH U IIPU HarpeBaHUM.

124, Peakiuu TepMuyeckoro pas3iokeHus HeKOTophiX Kucibix cosieit (NaHCOs,
NaH2POa4, Na,HPO4, NaHSO.).

125. I'maponu3s coneil (o KaTHOHY, 10 AHUOHY, OJHOBPEMEHHBIN T'HAPOIIN3 IBYX
CoJICH).

TexkcTbl MP00IEMHO-AHATUTHYECKHUX U (MJIHM) NIPAKTHYECKHUX YUeOHO-NIPO(eCcCHOHATbHBIX
3aga4
1. Hcxons u3 conu MOMy4uTh TUAPOKCU IIMHKA U JOKa3aTh ero amdorepHocTh. [IpoaenaTs
peakuuu. HanucaTte ypaBHEHHs peakiuii B MOJIEKYJISIPHOM U MOHHOM BHJE.
2. Wcxons u3 cOMM TONYyYUTh THAPOKCHI Xpoma (+3) M JMoka3aTh €ro aM(oTepHOCTb.
[Iponenate peakunu. Hanucars ypaBHEHUsI peaklvii B MOJIEKYJISIPHOM U HOHHOM BU/IE
3. OmpenenuTh peaklyi0 Cpeabl pacTBOpa KapOoHaTa HATpUsl C MOMOINBIO HWHIMKATOPA.
CocTaBUTh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS peaklMil ruipoiusa no | ctynenu, nath
ompenesaeHue THIpoJIn3a.
4. OmnpenenuTts PeakiHnio CPeAbl pacTBOpa XJIOPHUAA ATIOMHHHS C TMOMOIIBI0 WHAMKATOPA.
CocTaBUTh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS peaklMil ruipoiu3a 1o | crynenu, natb
ompeeseHue THIPoJIn3a.
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5.

6.

[Iponenare peakiuro, IOATBEPKIAONIYI0 OKHCIUTENBbHYIO crtocoOHOCTh KM04 B KHICTIONM
cpene. CocTaBuTh ypaBHEHHME OKHMCIUTEIbHO-BOCCTAHOBUTENIBHON peakuuu. PaccTtaBuTh
KOA(QQHUIMEHTHl METOJOM JJIEKTPOHHOro OanaHca. Paccuntarte MOJSIpHYIO Maccy
SKBUBAJICHTA OKUCIIUTEIIS.

OcymiecTBUTh NPEBPAILCHUS:

(NH4)2Cr207 £r2?3 O¥2(SO4)3  »Cr(OH)3_.CrCls

NaCrO: Naz[Cr(OH)s]
Harmmcarts MOJICKYJIAPHBIC YPAaBHCHUA peaKuHﬁ. PaCCMOTpeTI) B NOHHOM BHUJIC UJIN KAK
OKHUCJINTEIBHO-BOCCTAHOBUTEILHBIN mponecc.

7.

8.

10.
11.
12.
13.

14.

15.

16.

17
N

Zn

b

IIpojenaTh KauecTBEHHbIE peaKIuy Ha KaTHoHb! Fe?*, Fe3*. HamucaTs ypaBHeHus peakiuit
B MOJIEKYJISIpHOM ¥ HOHHOU (popme. HazBaTh peakTuBBI.

IIponenaTh KadecTBEHHbIE peakiuy Ha (ocdar-uon PO > Hanucats ypaBHeHHs peakiuit
B MOJIEKYJISIpHOM M nOHHOU hopme. Ha3zBaTh peakTHUBBI.

[Iponenare kaueCTBEHHBIE PEAKIIMN Ha KaTHOH cepeOpa. Hanucars ypaBHeHUs peakiuil B
MOJIEKYJISIpHOM ¥ nOHHOU (popme. HazBaTh peakTuBHI.

[Iponenarp KauecTBEHHbIE PEaKIIMM Ha XpOMaT U Juxpomar-uoHbl. HanucaTe ypaBHEeHUs
peakiuuii B MOJIEKYJIIpHOU 1 nOHHOM dopme. Ha3BaTh peakTHBBHI.

[Iponenats peaxiuo, MOATBEPKIAOIIYIO OKHCIHTENbHYIO crocoOHocTh KoCroO7 B
kucnoil cpene. CoCTaBUTh YpaBHEHHE OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHOW pPEAKIIHMH.
PaccraButh K03((GUIIMEHTHI METOJIOM 3JIEKTPOHHOTO OanaHca. Paccumtarh MOJSPHYIO
MacCy SKBUBAJICHTA OKUCIIUTEIIS.

BbruncnuTh MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTA CEPHOM KUCIOTHI B PACTBOPE, TUTP
kotoporo paseH 0,0065 r/min. JlaTe onpeaeneHne MOJISIPHON KOHIIEHTPAITUU SKBUBAJICHTA
BEILIECTBA.

Kakass macca H3P0s comepxutcst B pactBope oObemom 200 My, ecid MOJsIpHAS
KOHIICHTpammsi ee B pacTBope paHa 0,2 Momp/n? JlaTe omnpenerneHne MOJSAPHOMN
KOHIICHTPALIUH BEIleCTBA

IIponenars KauecTBEHHBIE peakiuy Ha katroH NHa". Hanucarh ypaBHEHUs peakiuii B
MOJIEKYJIIpHON 1 HOHHOU Gopme. HazBaTh peakTUBHI.

JlokaxuTe ONBITHBIM IIYyTEM, YTO B COCTaB XJIOPOBOJOPOJHON KHUCIOTHI BXOJSAT HMOHBI
BOJIOpoJia U xJiopa. Hamucath ypaBHeHHs peakiuii B MOJIEKYJIIPHOM M MOHHOU dopme.
HasBatp peakTusbl.

[Ipoaenare KauecTBEHHBIE pEAKIIMM HAa KaTHOH Kayibliusl. Hanucars ypaBHeHuUs: peakuuii B
MOJIEKYJIIpHON 1 HOHHOM popme. HazBaTh peakTHUBBI

.C IIOMOIIIBIO YPAaBHCHUS PEAaKIINU OCYIICCTBUTEC CICAYIOIIUC ITPEBPAILICHUA:

Zn0 —» ZnS0y,
Na>Zn0,

ZnCl; — Zn(OH), /
T Zn(NOs),

Hammucats MOJICKYJIAPHBIC YPAaBHCHUA peaKHHﬁ. PaCCMOTpeTL B HOHHOM BHJAC HIIN KakK
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN mpounecc.

18.

19.

20.

IIponenarh KauecTBEHHBIE PEAKLIMU HAa KaTHOH Kanus. HamucaTe ypaBHEHHs peakiuii B
MOJIEKYJISIpHOM 1 MOHHOH (opme. Ha3zBaTh peakTHBbI

IIpongenarh XHMMHYECKYIO pPEAKIHIO, COOTBETCTBYIOUIYIO COKpAIlEHHOMY HOHHOMY
ypaBHenuio: Ba®*+S0s* =BaSOs HamucaTh ypaBHeHMs peaKluii B MOJEKYISIpHOH u
noHHOU (hopme. Ha3zBaTh peakTHBBHI

[Ipongenarb XHMMHYECKYIO pPEAKIHIO, COOTBETCTBYIOUIYIO COKpAIlEHHOMY HOHHOMY
ypasuenuio: 2H*+C03% =H,0+CO-. HanucaTh ypaBHeHMs peakiuil B MONEKY/IAPHOH U
noHHoU (hopme. Ha3zBaTh peakTHBBHI
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21. Ucxons W3 CONM TOJYYUTh THUAPOKCH] AJIOMHHHS M J0Ka3aTh ero amQpOTEpHOCTb.
IIponenars peakunu. Hancars ypaBHEHUS peakiui B MOJIEKYJIIPHOM U HOHHOM BUJIE.
3.2.3. Metoanyeckue MaTepHaJbl, ONpelesioOlde MNpoUeAyPbl OLEHUBAHMS 3HAHMIA,
YMEHUI, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTEeCTALNH
IIpouenypa oneHuBaHus 3HAHMII (TecT)

Hpez[naraeMoe KOJIMYECTBO 3aTaHHUI

20

[ocnenoBaTelbHOCTH BHIOOPKHU

Onpeaeﬂ CHa 110 pa3aciiaM

Kputepuu ouenku

- HpaBI/IHLHHﬁ OTBCT Ha BOITPOC

«5» ecnu paBUIbHO BbINONHEHO 90-100% TecToBBIX 3agaHui
«4» ecn MPaBWIBHO BBIMOIHEHO 70-89% TecTOBBIX 3aaHUI
«3» ecnu MIPaBWJIBHO BBIMOJIHEHO 50-69% TecTOBBIX 3aJaHUI

IIpouenypa ouneHnBaHus 3HAHUI (YCTHBIH OTBET)

KaXa0ro pasjacia

[Ipenen AnuTENBHOCTH 10 MuHyT
IIpennaraemMoe KOJTUYECTBO 3aJaHUI 2 Bompoca
IocnemoBaTenbHOCTL BEIOOPKU BOIPOCOB U3 | CiyuaiiHast

Kputepuu ouenku

- TpeOyeMbIii 00bEM U CTPYKTypa

- U3NIOKEHHEe MaTepHraia 6e3 (hakTHIecKUX OmudoK

- JIOTHKa H3JI0KEHHSI

- UCTIOJIL30BAHNE COOTBETCTBYIOIEH TEPMHUHOIOT U

- CTWIb PEYH U KYJIbTypa peiu

- Mo00p MPUMEPOB UX HAYYHOW JIUTEPATYPhI U IPAKTUKH

«5» ecnu TpeOOBaHMUS K OTBETY BBIIIOIHEHBI B IOJHOM 00beMe

«4» ecnu B 1IEJIOM BBITMIONHEHBI TPeOOBaHUSI K OTBETY, OJHAKO €CTb
HeOOIbIINe HETOYHOCTH B M3JI0XKEHHH HEKOTOPBIX BOIPOCOB

«3» ecnu TpeOOBaHMUS BBHINOIHEHB! YaCTUYHO — HE BbLIEPKaH 00beM, ecTh

¢daxTuueckue  OMMOKM, HapymIeHa  JIOTHMKAa  H3JIOKEHHS,
HEIOCTaTOYHO MCHOJIb3YEeTCsl COOTBETCTBYIONIAS TEPMUHOIOTHH

IIpoueaypa oumeHMBAHUSI YMEHHUH U

HABBIKOB (pelieHHe NMPOOJIEMHO-AHAJIUTHYECKHX U

NMPAKTHYECKUX Y4eOHO-PO(heCcCHOHATIBLHBIX 32/1a4)

[IpennaraemMoe KOJIM4ECTBO 3aJaHuil

1

[Nocaen0BaTenbHOCTE BHIOOPKH

Crnydaiinas

Kputepnu ouenku:

- BBIZICTICHHE U TIOHUMaHHE TIPOOJIEMBI

- YMeHHe 00001IaTh, COMOCTABMIATH PA3JINYHBIE TOUKH 3PEHU

- TIOJIHOTA MCIIOIB30BAaHMS HCTOYHUKOB

- HaJIMYMe aBTOPCKOM IO3UIHH

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCTONB30BaHHE COIMAJIBHOTO OIbITa, Martepuanos CMU,
CTaTUCTUYECKUX JAHHBIX

- JJOTMYHOCTH U3JIOKEHUS

- YMEHHE CIIeNaTh KBaTU(PHUINPOBAaHHBIE BRIBOABI 1 000OIICHHS C
TOYKH 3PEHHUS PeIIeHIs MPodeCCHOHATBHBIX 3a/1a4

- YMEHHUE MPUBECTH TIPUMEP

- OIOpa Ha TEOPETUIECKUE TIONOKEHHUS

- BJIaJICHUE COOTBETCTBYIOIIEW TEPMHUHOIOTHEN

«5» ecn TpeOOBaHUSI K OTBETY BBIMOJIHEHBI B IIOJTHOM 00beMe

«» ecn B IICJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOONBIINE HETOYHOCTH B H3JIOKEHHHM HEKOTOPBIX BOIPOCOB.
3arpynsasieTcs B (POpPMYITMpPOBAaHWH  KBATU(PHUINPOBAHHBIX
BBIBOJIOB M 00OOIIIEHNI

«3» eciu TpeOOBaHMS BHIIIOTHEHBI YaCTHYHO — MBITACTCS 0OOCHOBATh CBOKO

TOYKY 3pEHHs, OJHAKO ciabo apryMeHTHpYeT Hay4HbIE
TONIOKEHHS, TPAKTHYESCKH HE CIHOCOOCH  CaMOCTOSTENBHO
chopMynupoBaTh BHIBOABI W OOOOIICHHWS, HE BHIWT CBS3b C
poecCHOHAIBHOM eSITEIbHOCTHIO

4. YyeOHO-MeTOAUYECKOE U
(MmoxyJis)

4.1. DneKTpOHHBbIE YUeOHbIe U3aAHUS

MaTepUuaAJIbHO-TEXHUYECCKOE

o0ecnmeyeHne IUCHHUIIIMHBI
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1. OOmas u HeopraHudeckas XxuMus : yaeOHuk i By30B / 3. T. OranecsiH, B. A. Tlonkos,
JI. N1. lllepbakoBa, A. K. bpens; mox penakumerr O.T.OranecssHa. — Mocksa :
NznatensctBo FOpaiit, 2023. — 447 ¢. — (Briciiee o6pazoBanue). — ISBN 978-5-9916-
6994-8. — Tekcrt : anekTpoHHbIN // Obpa3oBaTenbHas muatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/510944.

2. Hukwurtmna, H.I'. OOmas u Heopranmyeckas xumus B 2 4. Yacts 1. Teopernueckue
OCHOBBHI : Y4€OHHK ¥ MpakTHKyM ais By30B / H. I'. Hukutuna, B. U. I'pebenpkoBa. — 2-¢
u3., nepepad. u gon. — Mocksa : M3marensctBo HOpaiit, 2023. — 211 ¢. — (Bricmiee
obpazoBanmue). —  ISBN 978-5-534-04785-1. —  Tekct :  OJCKTpOHHBIA  //
OopazoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514851.

3. Huxwurtuna, H. I'. O06mas n Heoprannveckass Xumust B 2 4. Yactp 2. XUMUS JIIEMEHTOB :

yueOHUK M TpakTtukyMm it By3oB / H. I'. Hukutuna, B. U. ['pebenpkoBa. — 2-e¢ u31.,
nepepab. u mom. — Mocksa : M3marensctBo IOpaiit, 2023. — 322 c. — (Bsicmee
obpazoBanmue). —  ISBN 978-5-534-04787-5. —  Tekct : OJCKTpOHHBIA  //

OopazoBarenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514852.
4. CyBopos, A. B. O0Omas u Heopranuyeckas xumus B 2 T. Tom 1 : yueOHHK Ui BY30B /
A. B. CyBopos, A. b. Hukonsckuii. — 6-e u3f., ucrp. u gon. — Mocksa : M3gareascTBo
IOpaiit, 2023. — 343 c. — (Bricmee o6OpazoBanue). — ISBN 978-5-534-09094-9. —
Texcr : snextponusni // OOpaszoBarenbHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/512754.
5. Hukonbckuii, A. b. OOGImas u Heopranuueckast Xumusi B 2 T. Tom 2 : yueOHUK 17151 By30B /
A. B. Hukonbckuii, A. B. CyBopoB. — 6-¢ u3f., ucrp. u jon. — Mocksa : M3aareascTBo
OpaiiT, 2023. — 378 c. — (Bwicmiee o6pazoBanme). — ISBN 978-5-534-09096-3. —
Texcr : snextponnsni // OOpaszoBarenbhHas mmiatdhopma FOpait [caiit]. — URL:
https://urait.ru/bcode/512755.
4.2. JneKTpOoHHbIE 00pa3oBaTeibHbIE Pecypchl
1. DnextpoHHas 6uGnHoTeuHas cucrema «BC FOPAWIT» Biblio-online.ru (95C «Opaiit»)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnexktpoHHOo-OuOmmotreunas cucrema ZNANIUM [Onexkrponusiii pecypc]. — URL:
https://znanium.com/.
3. DnekrtpoHHas 6ubnuoTedyHas cucteMa «KoHCYnbTaHT CTyaeHTay [ DIEKTPOHHBINA pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OumbOnuoTteka [OnekrpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexktponnas oubnuotexka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. HMudopmanuonnas cucrtema «EauHoe OKHO 1ocTyma K 0Opa3oBaTelbHBIM PECypcam»
[DnexTponHsIii pecypc]. — URL: http://window.edu.ru/.
7. denepanbHBIi LEHTP HHPOPMAIMOHHO-0OPA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe NpodeccHoHAIbHbIE 0a3bl JAHHBIX U HWHGOPMALIMOHHbIE CHPABOYHbIE
CHCTEMBbI
OOyuaromuMcss obecriedyeH AOCTyN (yAal€HHBIM JOCTYN) K HHXKE CJEIyIOUIUM
COBPEMEHHBIM PO EeCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM:
1. CnoBapu wu sHUMKIONEIUM Ha AkajgeMmuke [OnekTpoHHbsli pecype]. — URL:
http://dic.academic.ru.
2. Cuctema nndopmarmoHHO-TIpaBoBOro obecnedenus «I apanT» [ DIEKTPOHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.
4.4. KoMIUIeKT JIMIEH3UOHHOT0 W  CBOOOJAHO PacHpoOCTPAHSAEMOIr0 MPOrPaMMHOIO
o0ecrne4yeHnsi, B TOM YHcCJIe 0Te4eCTBEHHOI0 IPOM3BOJACTBA
1. JluueH3moHHOE NporpaMMHOE obecrieueHue: onepanronHas cuctema Microsoft Windows,
nakeT o(ucHbIX npuioxenuit Microsoft Office.
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2. CB00OIHO pacmpocTpaHsIeMOe MPOrpaMMHOE 00ecTieueHIE: CBOOOTHBIC TTAaKEThI O(PUCHBIX
npunoxennit Apache Open Office, LibreOffice.
3. IlporpammHoe o0ecreyeHne OTEYECTBEHHOTO IPOU3BOJCTBA: CIPABOYHO-TIPABOBAS
cucrema «l'apant» (OneKTpOHHBIN nepuoauueckuil cpaBouyHuk «Cucrema 'APAHTY),
obpasoBatenbHas mnatpopma FOPAUT (Dnekrponnas Guémmoreunas cucrema «OBC
FOPAMT» Biblio-online.ru (BC «Opaiit»)), >1eKTPOHHO-GMOIHOTEUHAs CHCTeMa
ZNANIUM, snextponnas 6unbmmnoreuHast cuctema «KOHCYJIbTaHT CTyICHTa.
4.5. O0opynoBaHue M TeXHUYECKHE CPeICTBA 00yYeHHs

Jns peanu3anuy  TUCHMIUIMHBI (MOJYINS) HCIONB3YIOTCS Y4YeOHbIE ayauTOPHH IS
MpoBeACHUST y4eOHBIX 3aHATHH, KOTOPbIE OCHAIICHBI OOOPYJIOBAaHHEM W TEXHUYECKUMHU
cpeacTBaMu OOy4YeHHUs, U MOMEUICHUS U CaMOCTOSITEIbHON paboThl 00yJaromuxcs, KOTOpbIe
OCHAIIIEHBI KOMIBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO TOAKIIOYEHUS K ceTH «MHTepHeT» H
o0OecrievyeHbl JIOCTYIIOM B 3JIEKTPOHHYI0 HH(OpMalMoOHHO-0Opa3zoBaTenbHylo cpeny PXTY
uM. JI.1. Menneneesa. [lomyckaercst 3aMeHa 000py/I0BaHMS €r0 BUPTYaTbHBIMU aHAJIOTAMHU.

HaumeHoBaHue yueOHbIX ayTUTOPUIA 111 OcHAIIEHHOCTH Y4eOHbIX ayJIUTOPHUIl )i IPOBeIeHUsl
NMpoBeAeHUs1 YUeOHbIX 3aHATUH 1 YueOHbIX 3aHSAATHI ¥ MOMeENIeHUIi IJIs1 CAaMOCTOSITe/ILHOM
MoOMeIeHUH JJIsl CAMOCTOATEILHOI paboTsl 060pyI0BaAHMEM M TEXHUYECKUMU CPeACTBAMHU
padoThI* o0yyeHus
VYueOHble  ayaMTOpPUU  JUIsd  TPOBelAeHMs | YueOHas ayIuTOpUsl YKOMIUIEKTOBaHA CIIEHMATN3UPOBAHHOM
yU4eOHBIX 3aHATHN Me0enplo, OTBEYAIOIe BCEM YCTAaHOBJIEHHBIM HOpMaM H

TpeOOBaHUsIM, 00OPYJOBAaHHEM M TEXHHYECKHMMH CPEICTBAMHU
00y4eHus (MOOMIIbHOE MYIBTUMEANHHOE 000pYAOBaHHUE).
[TomerieHue U1 CAMOCTOSITEIBHON PaOOTHI [TomemeHne  OCHalIEHO  KOMIBIOTEPHOM  TEXHHUKOM  C
BO3MOXHOCTBIO TOJAKIIOUEeHUs: K cetu «lMHTepHer» u
obecrieueHUeM JOCTyNa B DIEKTPOHHYIO HWH(OPMAaIMOHHO-
obpasoBatensHyto cpeny PXTY mm. .M. MenneneeBa u k
9BC.

* Homep KOHKpETHOW ayAMTOpUM yKa3aH B INpHKaze 00 ayauTopHoM (OHIE, paclucaHUW y4eOHBIX 3aHITHH U
pacIicaHuy IPOMEKYTOUHON aTTECTALIUH.
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