Pabouasn nporpaMmma IMCIHUIIJINHBI (M())Iy.]'[ﬂ) «XI/IMI/IH», BRJIIOYasl OHCHOYHbIC MaTEpPUaAJbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs 10 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpPMHPYyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BATEJIbHOI NPOrPAMMBI

I'pynna komneTeHuui Karteropusi koMmnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
Oo6mienpodeccroHaIbHbIE - -
[IpodeccronanpHbIC - IIK-1. Croco0OeH OCYIIECTBIATh 3KOHOMUYECKUH

aHalIu3 M pacyeT 3KOHOMHMYECKHX IIOKa3aTellel
JEATENbHOCTH IPEANPUITH XMMUIECKOH OTPaciIy C
y4eToM €CTECTBEHHO-Hay4YHBIX OCHOB u
O0COOEHHOCTEHl ~ TEXHOJIOTMYECKUX  IIPOLIECCOB
IPOM3BOJICTBA B XUMUUECKOH OTpaciu
1.2. KoMneTeHUMd M HWHIUKATOPbI MX JAOCTH:KeHHs, (opMUpyeMbIX JTHCHUILIMHOI
(Moj1yJieM) B NpoIecce 0CBOEHHs 00Pa30BaTe/IbHON MPOrPaMMbl
Kon Kon unaukaropa
KOMIIETEHIIMH | KOMIIETeHIIHH
[K-1 I1K-1.3 YuuThIBa€T NpPHU NMPOBEICHUU AHAIN3a €CTECTBEHHO-HAYYHBIE OCHOBBHI U
0COOEHHOCTH TEXHOJIOTHYECKHUX IPOLIECCOB INPOU3BOACTBA B XUMHUYECKOH
oTpaciu

1.3. Pe3yabTaThl 00y4eHHUsI 0 TUCHHUILTIHHE (MOIYJTIO)
Henap wu3ydeHusi AUCHMIVIMHBI (MoayJasl) — TpuoOpeTeHue 3HaHuM, (GOpMUpOBaHUE
COBPEMEHHBIX MPEJCTABICHUN B 00JaCTH TEOPETUYECKUX OCHOB XMMHUH M XMMHH 3JIEMEHTOB,
HEOOXO0IUMBIX JJIsl HOHHUMaHUS XUMUYECKOTO, XUMHUKO-TEXHOJIOTUYECKOTO MPOU3BO/ICTBA.
B pesynbTaTe nzydeHuss AUCIUIIMHBI (MOIYIIsS) OO yJaIOIIMICS TOTKEH
3HATh:
® DJIEKTPOHHOE CTPOEHUE ATOMOB M MOJIEKYII,
® OCHOBBI TEOPUM XUMUYECKOU CBSI3U B COCIMHECHUAX PA3HBIX TUIIOB, CTPOCHHE BELIECTBA B
KOHJICHCUPOBAaHHOM COCTOSTHUU;
® OCHOBHBIC 3aKOHOMEPHOCTH IPOTEKAaHUS XMMHYECKHX IPOLIECCOB MU XaAPAKTCPUCTUKU
PaBHOBECHOTO COCTOSIHUS;
® METOJbI ONMCAHUS XUMUYECKUX PABHOBECHM B PaCTBOpax 3JIEKTPOJIUTOB,
® CTPOCHHE U CBOWCTBA KOOPJAMHALIMOHHBIX COCIUHECHHUI;
® IIOJY4YCHHE, XUMUYECKUE CBOMCTBA POCTBIX U CJIOKHBIX HEOPTAHUUYECKUX BEILECTB;
yMeThb:
® BBINOJHATH OCHOBHBIE XUMHUYECKHE OIEpalM, OIPEIeNATh TEPMOIUHAMUYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKIIUI U PABHOBECHbBIEC KOHIICHTPALIMH BEILIECTB;
® HCIOJIB30BaTb OCHOBHBIE XHMHMYECKHE 3aKOHBI, TEPMOJMHAMHYECKHE CIIPABOYHBIE
JIAHHBIE JUIs PeLIeHUs TPOo(PeCcCUOHANBHBIX 33/1a4;
® [IPOrHO3UPOBATH BIMSHUE PA3JIMYHBIX (DAKTOPOB HA PABHOBECHE B XUMUYECKUX PEAKIUIX;
BJIAJCTh:
® TEOPETUYECKUMU METOIaMHU OIIMCAHMSI CTPOEHMSI U CBOMCTB IIPOCTBIX U CJIOKHBIX BELECTB
Ha OCHOBE DJIEKTPOHHOI'O CTPOEHUS UX aTOMOB U IOJIOKEHHS B IEPUOAUUYECKON CUCTEME
XMMHUYECKUX JIEMEHTOB;
® OCHOBHBIMH HaBBIKaMH pabOThI B XMMHUYECKOH JIabopaTopuu;
® DOKCNEPUMEHTAIbHBIMH METOJaMHU  OIpPENeJIEHUs] HEKOTOPhIX  (DU3UKO-XUMUYECKUX
CBOMCTB HEOPraHUYECKUX COCIMHEHUM.
2. O0beM, CTPYKTYpPa U cofep:KaHue AUCHUILINHBI (MOAYJIs1)
2.1. O6beM TUCHUTLIUHBI (MOTYJIs1)

COﬂepmaHne HHAUKATOPA KOMICTCHIIUA

Buowt yueonoii pabomut Dopmul 00yueHun
Ounasn
O0mast Tpy10eMKOCTh: 3a4ETHbIC SIMHUIIBI/9achl 9/324
KonTakTHas padora: 216




3aHsTHs JIEKIMOHHOI O THIIA 72

3aHATHs CEMUHAPCKOro TUMA 144
KoncyabsTamuu 0
IIpomeKyTOUHAsI aTTeCTANMA: SK3aMEH, 3a4eT 36
CamocrositesisHasi padota (CP) 72

2.2. Tempbl (pa3aesbl) TMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
4yacoB 1o (popmaM 00pa3oBaTeIbHOI JeATETbHOCTH
Ounasn popma odyuenus

Buabl yue6Hoii padoThl (B 4acax)
Ne | HammeHoBaHue Tem KonrakTias pagora
3ansaTusn
n/n | (pa3nesioB) 3aHATHS CEMHMHAPCKOIro THIA CP
JIEKIIHOHHOI'0 THIIA
J Huble 113 C JIP Huble
1. Crpoenuie atoma 2 0 2 0 2 0 2
2. ITepuoanueckuii 4 0 4 0 4 0 4
3aKOH u
nepHoINYeCcKast
cUcTeEMa
3. OKHCITUTENBHO- 6 0 6 0 6 0 6
BOCCTAHOBUTCIIBHBIC
TPOIIECCHI
4, XuMuyeckas CBSI3b H 6 0 6 0 6 0 6
CTPOCHHUE MOJICKYJT
5. ITonsiThe o 6 0 6 0 6 0 6
XHUMHYECKOH
TepMOllI/IHaMI/IKC,
TEpMOIMHAMUYECKHE
(YHKIIMH COCTOSIHUSI
6. ITonsitre o 6 0 6 0 6 0 6
XUMHYECKOMN
KHHETHUKE.
XuMHUECKOe
paBHOBeCHE
7. PactBopbl. 6 0 6 0 6 0 6
PaBHOoBecus B
pacTBopax
8. XuUMHs S-2JIEMEHTOB 9 0 9 0 9 0 9
9. XuMusi p-3JIeMEHTOB 9 0 9 0 9 0 9
10. | Xumus d-snemMeHTOB 9 0 9 0 9 0 9
11. | Xumus f-o11eMeHTOB 9 0 9 0 9 0 9
Ilpumeuanua:

JI — nmexnmu, 113 — mpaktrueckue 3amarusi, C — cemuHapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas

pabora.

2.3. Conep:xxanue TUCHUILTHHBI (MOAYJIfA), CTPYKTYPHMPOBaHHOE MO TeMaM (pa3jeiam)
BHIaM padoT

Conep:xaHue JEKIMOHHOT0 Kypca

Ne
n/n

HaumeHoBaHue TeM (pa3aesoB)

Coaep:xaHue JIEKIUOHHOT0 Kypca

1.

CrtpoeHune atoma

BomnHOBBIE CcBOicTBA MaTepHATbHBIX OOBEKTOB. YpaBHEHHE Jie
Bpotins.  CooTHomieHmMe — HeompeneneHHocTel [ eizenOepra.
IlonsTne o kBaHTOBOM MexaHuke M ypaBHeHuu lpenunrepa.
BonmHoBas ¢yHKOus. DJIEKTpOHHAS IUIOTHOCTh. XapaKTEPHUCTHKA
COCTOSIHHUS 3JIEKTPOHOB KBAaHTOBBIMH 4YHcIamMu. KBaHTOBBIE Unca 1
(hopMBI AMEKTPOHHBIX 001aKOB. DOPMBI SIEKTPOHHBIX 00JIAKOB IS
S-, p- 1 0-cOCTOSHMI BIEKTPOHOB B aTOMax. MHOTO3JIEKTPOHHBIE
atombl. [Ipuamun Ilaynn. MakcuManabHOE YHCIIO 3JIEKTPOHOB B
9NEKTPOHHBIX ~ CloAX ®  obomoukax. IlpaBunmo  XyH#a.
[TocnenoBaTenbHOCTE SHEPTETHYECKHUX YPOBHEH 3JIEKTPOHOB B
MHOTO3JICKTPOHHBIX ATOMaX.

Ilepnoanueckuii 3aKOH 17§
MEPUOJNYECKaAsl CUCTEMA

CoBpemMeHHas ¢dopMynrpoBKa MEPUOTUYECKOTO 3aKOHa.
Ilepronuueckass cucremMa U €€ CBSI3b CO CTPOCHHEM AaTOMOB.

2



3aroHEeHNe JJIEKTPOHHBIX CJIOEB U O0OJOYEK AarOMOB B
nepuonuueckoil  cucreme  anemenroB  J M. Mengeneesa.
OcoOeHHOCTH 3JIEKTPOHHOTO CTPOEHHUsI aTOMOB B TpyIlmax, B
CEMEHCTBAX JIAHTAHOUIIOB M aKTUHOMIOB: S-, P-, O- u f-3JeMeHTHL
ATOMHBIE W WOHHBIE pAJWyChl, YCIOBHOCTH OTHX IOHSTHH.
W3MeHeHne paauycoB aToMOB [0 TIEpHOJaM U Tpylmam
MEPHOINYECKON CHCTEMBI DJIEMEHTOB. VOHHBIE pajuychl W HX
3aBHCHMOCTh OT O3JIEKTPOHHOTO CTPOEHHUSI aTOMOB M CTENECHH
OKHCIICHHsI. JHEprusi MOHU3AIMU M CPOJCTBO K DJIEKTPOHY Kak
XapaKTEePUCTUKU 9HEPreTUIECcKOro COCTOSIHUS aToma.
3aKOHOMEPHOCTH B W3MEHEHWU HEPTUH HMOHHW3AIMM Ha IpUMEpe
9JIEMEHTOB BTOPOTO II€pHoja. 3HAUYEHHE NEPUOAMYECKOr0 3aKOHA
JUIsl ecTecTBO3HaHUs. lIpenckasaHue CBOMCTB BEIECTB HA OCHOBE
MEPHOIUYECKOro  3aKOHa,  MPEACTaBIEHME O  METOoJAax
cpaBHUTENbHOTO pacuera M.X. KapanetbsHiia.

OKHCITUTENLHO-
BOCCTaHOBUTEJIBHBIE MPOIECCHI

Crenenb OKHUCJICHUA aTomMa B COCAHMHCHUHU. Baxkueiimme
OKHCIIMTEIN M BoccTaHOBUTEIH. OCHOBHBIE CXEMEI MpEBpalICHUA
BCHICCTB B OKHUCIUTEIIbHO-BOCCTAHOBUTECIIbHBIX PCAKIUAX. Bausnaue
TEMIIEPATYPbl, KOHIUCHTpAalu PCarcHTOB, HUX IMPUPOJbI, CPEAbl N
Apyrux y'CJ'IOBI/Iﬁ Ha FJ'Iy6I/IHy U HaIpaBJICHUC IIPOTCKAaHUA
OKHCJINTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKunﬁ.

Xumuyeckass CBSI3b U CTPOCHHUE
MOJIEKYJI

KoBanentnas CBsA3b, OCHOBHBIC IIOJIOXKCHHA METOJAa BAJICHTHBIX
CBSI3ei. DNEKTPOOTPUIIATENILHOCTh ATOMOB. MIOHHAsl U KOBaJIeHTHasI
CBSA3M, CBOMCTBAa KOBAJEHTHOM CBSI3U: HAIPABJIEHHOCTb U
Hacellaemoctb.  [lonspHas  koBasieHTHast CBA3b.  JloHOpHO-
aKIENTOPHBI MeXaHW3M O00pa30BaHUsl CBS3H. XapaKTEPUCTHUKH
KOBaJICHTHOM CBSI3U: JIJIMHA, SHEPT sl (IHTANIBIINS ), BAJICHTHBIE YIJIbI.
CoOTHOIIIEHHE ATTMH U SHEPTUil (FHTANBIINIT) OAMHAPHBIX U KPATHBIX
cBsi3eil. D eKTUBHBIC 3apsbl aTOMOB B Mojekyie. JIMmoibHbIN
MOMEHT CBSI3M M JUIIONBHBIH MOMEHT MOJEKYNbl. JIMMOJIBHBIE
MOMEHTBl M  CTPOEGHHE MOJEKYIL. Paccmotpenne  cxem
MepeKpbIBaHUSl aTOMHBIX OpOWTanell nmpu oOpa3oBaHHU CBs3Eil B
Monekynax. ['ubpuausamust BOITHOBBIX (YHKIMH, IPUMEPHI SP-, SP?-
, Sp3—r146p1m143au141“4. I'ubpunmsaius ¢ ydactuem d-opOuraneii.
3amonHeHne THUOPUAHBIX OpOWTalel HemoJeNeHHBIMU TapaMu
aekTpoHoB. OOpa3oBaHHE KpaTHBIX CBs3€H; G- M T-CBSA3U, WX
ocoOeHHOCTH.  [lenmokanu3oBaHHbIE 7-CBA3M M TNpoIeaypa
HaJlO)KEHHUs BaJIeHTHBIX cxeM. Meton I'wmnecrin. OcHOBHbIE
MOJIOKEHUsI ~ MeToJa  MONIeKYNspHbIX  opOurtaneir  (MO).
CBs3bIBafOIIME, HECBA3BIBAIONIME U Pa3PHIXJIAIONME OpOHTAIH.
ITocnenoBarensHOCTh 3anonHeHust MO B JByXaTOMHBIX YacTHIIaXx,
COCTOSIIMX W3 aroMOB BToporo Iepuoma. OObBscHeHHE
BO3MO)KHOCTH CYIIECTBOBAHMS JBYXAaTOMHBIX YAaCTHI] IPH ITOMOIIN
meroga MO. OObsCHEHNE MAaTHUTHBIX CBOMCTB MOJIEKYIN M MOHOB C
mo3unuii Meroma MO. [loHsATHE O MHOTOLIEHTPOBOH CBSI3U Ha
MPUMEPE PACCMOTPEHUS] XUMHUYECKOW CBA3M B Monekyine BaHs.
Oo6mme CBEIICHUS 0 KOMIDIEKCHBIX COEIMHEHNSIX.
KommekcooOpazoBarens, JIWraHAbl, KOOPAMHAIMOHHBIE YHCIA,
JNECHTAHTHOCTh JIMT@HIOB, BHYTPEHHSA M BHEIHAA c(epbl
KOMIUTEKCHOTO coeuHeHus1. Kiraccnukanust KOMITIEKCOB 110 BHIY
KOODJWHUPYEMBIX  JHraHAoB. HoOMEHKiIaTypa  KOMIUIEKCHBIX
coequaenmnit. [IpencraBnenne 00 W30MEpHHM  KOMIDIEKCHBIX
coenuHeHNH. Peakumy 0o0pa3oBaHUs W Pa3pyIICHUS] KOMITTIEKCHBIX
COETMHEHUH. KBaHTOBO-XMMHYECKHE TPAKTOBKHM  HPHUPOIBI
XMUMHYECKOM CBS3M B KOMIUIEKCHBIX COEJUHEHHAX. Meron
BaJICHTHBIX cBsizeil. [loHsATHE O TeopMM KPUCTAIIMYECKOTO OIS
OObBsicHeHNE MarHUTHBIX CBOWCTB W HAIWYMSA MM OTCYTCTBHS
OKpPackd KOMIUIGKCHBIX COEAMHEHWH. MEeXMONeKyIsipHas H
BHYTPUMOJIEKYJISIpHAasE BOJOPOAHAS CBsI3b. OHEPrHs W JJIMHA
BOJIOPOTHOW CBsI3W. BimsHuME HamMuus BOAOPOJHOM CBS3M Ha
CBOICTBAa XMMHUYECKHX COCIMHEHHH M MX cMeceil (Temmeparypsl
TUTaBJICHUSI ¥ KUTIEHHS, CTETIeHb IMCCONMANNK B BOAHOM PacTBOPE U
Jp.). VioHHas cBsI3b KaK MPEAENbHBIN CIydail KOBaJICHTHOH CBSI3H.
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HenampaBineHHOCTb M HEHACHIIAEMOCTh  HMOHHOM  CBSI3U.
IMonspuzanys HOHOB. 3aBUCUMOCTh MOJSPU3YIOLIETO JEHCTBUS
HOHA W €ro MOJSPU3YEMOCTH OT THUIMA JJIEKTPOHHOW CTPYKTYpBHI,
3apsila U paguyca WMOHOB. BiusiHue mossipu3aldyd Ha CBOICTBa
COeIMHEHNWH ® WX cMeceil. OOmme mMpeacTaBICHUS O
MEXMOJIEKYISIPHOM B3aHMMOJICHCTBUU: OpUEHTAIIMOHHOE,
WHAYKIMOHHOE, AUCTIEPCUOHHOE B3aUMOJICHCTBHUSI.

Tlonarue W) XHUMHYECKOH
TEPMOJMHAMUKE,
TEPMOJMHAMHUYECKHE GbyHKIIIU
COCTOSTHHSA

BHyTpeHHsIT SHeprusi W DHTAIBNNS, WX (PU3NYECKUHA CMBICII.
[loHaTHe O TepMOAMHAMHYECKOH CHCTEME, HU30JIMpPOBaHHBIE
CHCTEMBl. JK30- M JHIOTEPMHUYECKHE peaKUuH. TepMOXUMHSA U
TepPMOXUMHUYECKHE ypaBHEeHUs. [IoHATHE 0 CTaHAAPTHOM COCTOSIHUU
WHIUBUAYAJIBHBIX KUIKUX U KPUCTAJNIMYECKUX BEILECTB, Ta30B U
pactBopoB. CTaHAapTHBIE SHTAIBITNHA 00pa30BaHMs, PACTBOPEHUS U
CropaHusi BellecTB. 3akoH l'ecca W cleACTBUS U3  HETO.
Hcnonp3oBanue 3akoHa ['ecca A1 BEIYMCICHUS SHTAIBINN peakuuit
W OHTaJbIUK CBA3M B Monekyie. lloHsatue 00 SHTpoNMH,
aOcomoTHas SHTPONUS U CTPOEHHE BellecTBa. l3MmeHeHue
SHTPOIUU B Pa3IMYHBIX MIPOIIeccax.

TlonaTrne 0 XMMHYECKOH KUHETHKE.
XuMHUECKOe paBHOBECHE

JIeUCTBYIOLTUX Macc. Koncranra CKOpPOCTH peakuuu.
MornekyasipHOCTh ¥ TOPSIOK peaknud. 3aBUCHMOCTb CKOPOCTH
peakuuy OT TEeMIepaTypbl; SHTANbIWS aKTUBaUWHU. [loHsTHE O
TOMOTEHHOM M T€TepPOreHHOM KaTajuze. [IpuMepsl KaTaTuTHIeCKHuX
MPOIECCOB B TPOMBINIICHHOCTH U JIaDOpaTOpHOM TpaKTHKE.
HcrtuHHOE M Kakylleecsi paBHOBecHs, MX mNpu3Hakd. KoHcranTta
xumuyeckoro paBHoBecust (K. m K, ams ra3oBeIx paBHOBecHit).
Oueprust 'ub6ca, ee cBA3b ¢ 3HTponuei u sHTaNbNMed. Ouzndeckuit
cMbIch dHepruu ['nb6ca. DHTPONUITHBINA 1 SHTANBMUHHBIN (aKTOphI
npouecca. Cesizsb AG’; ¢ KOHCTaHTOH paBHOBecHsi. PaBHOBecue B
TOMOT'€HHBIX u reTepOreHHBIX cHcTeMax. Kpurepuii
CaMOIPOM3BOJILHOI'O ~ TPOTEKaHUSI IMPOLECCOB B  HM300apHO-
U30TEPMHUYECKUX YCIOBHUAX. CMelleHne XMMUYECKOro PaBHOBECHS,
npuHuun Jle-llatenee — bpayna. BuausnHue temneparypsl,
JaBJICHUs], 1OOAaBKH MHEPTHOIO Ia3a M M3MEHEHUs] KOHLEHTpPALUU
peareHTOB Ha XUMHYECKOE PaBHOBECHE.

PactBopsl. PaBHOBECHS B pacTBOpax

I[poneccel, conpoBoxaatomye oOpa30BaHUE >KUIKUX HCTHHHBIX
pacTBOpPOB  HE3JIEKTPOJIUTOB M 3yeKkTponuToB.  Kparkas
XapaKTEepPUCTUKa MEXYaCTHYHBIX B3aMMOJEHCTBHHA B pacTBOpax.
VneanpHble W pealbHbIE PacTBOPBl. AKTUBHOCTB; KOI(pQHIMEHT
aKTHBHOCTH KaK Mepa OTKJIOHEHUsI CBOMCTB KOMIIOHEHTA PEaJIbHOTO
pacTBopa OT €ro CBOWCTB B HaeadbHOM pactBope. CHocoObI
BBIPAKCHUS] KOHLGHTPALM pPacTBOPOB. OKBUBAJICHT U 3aKOH
SKBUBAJICHTOB. AcconunpoBaHHbIE U HEacCOLMMPOBaHHbIC
anekTponuThl. CreneHp aucconuanyi. KoHCTaHTa QUCCOIMALNM.
3aBHCHMOCTD CTETICHH 3JIEKTPOIUTHYECKOM IUCCOLMALUN  OT
KOHIIGHTPALMH JJIEKTpoNuTa (3akoH paszbaBieHus OcTBanbaa).
Cocrostare 6€CKOHEYHOro pa30aBICHUS PAcCTBOpa AIIEKTPOIUTA,
CBOIICTBa TaKOIo pactBopa. [lIxana CTaHAAPTHBIX
TEPMOANHAMHUYECKNX (YHKIMHA 0Opa30BaHUsI HOHOB B BOIHBIX
pactBopax. CryneH4aras AUCCOLMALMS 3JIEKTPOIUTOB. BimsHue
OJJHOMMEHHBIX HMOHOB HAa PAaBHOBECHE HCCOLMALMK CIaboro
JJIEKTPONINTA B pacTBope. PaBHOBecHe B CHCTEME, COCTOSIIEH U3
HaCBIIEHHOTO PacTBOpPAa MaJOPACTBOPUMOTO 3JIEKTPOINTA H €ro
KPHCTAJUIOB, IPOU3BE/ICHNE PACTBOPUMOCTH, YCIOBHUS OCRKICHUS 1
pacTBOpEHHsI  MaJlOpacTBOPHUMOTO  3JIEKTpojiWTa. PaBHOBecue
JIMICCOIMAIINN B PAacTBOpaxX KOMIUIEKCHBIX COCANHEHHH, KOHCTaHTa
HECTOWKOCTH W KOHCTaHTa YCTOWYMBOCTH KOMIUIEKCHOTO HOHA.
Peakmmn 00Opa3oBaHMS W pEaKnMM pPa3pyLICHUS KOMIUIEKCHBIX
COeTMHEHUH. PaBHOBecme  mucconManiii  BOABI, HOHHOE
MIPOM3BEICHUE BOJBI M €r0 3aBHCHMOCTH OT Temmeparypsl. [lkama
BeimmurH pH u pOH. Cnoco0Os1 pacuera BenmunH pH pacTBOpOB.
Bydepusie pactBopsl. [lonsipusyromee neiicTBHE MOHOB COJIHM HA
MOJIEKYIIBI BOZIBI. [ MApONu3 conel, TuIposH3 10 KaTHOHY 1 aHHOHY.
Crynenvatslii tuaponu3. BzaumHoe ycunenne ruponnsa, MoJTHbIA
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(HeoOpatumeIii) TuApo3. KOHCTaHTa U CTEIICHb THIIPOJIH3a, CBS3bh
MEXIy 3TUMH W KOHIICHTpaIei pactBopa. CrocoObl YCHICHUS U
nojaByieHus ruponusa. IloHstue o coapBoNM3eE.

XuMHS S-2JIEMEHTOB

lenounsle Metasutbl. OOIIAs XapaKTepPUCTHKa CBOMCTB JIEMEHTOB,
HaxOXJICHWE B TPHUPOJE, TOJNy4€HHE M XHMHYECKHE CBOMCTBA
MeTaiioB. CoeTMHEHUsI IEeTOYHBIX METAIJIOB, OKCHIBI, IEPOKCH/IBI,
O30HHJIBI; TIONy4EeHHE, WX CBOMCTBAa M XMMHYECKAs CBSI3b B I3THX
coenMHeHUsIX. [ MIPOKCUIBI INENIOYHBIX METaJUIOB, IMONYyYEHHE B
npomeinuieHHOCTH NaOH, XxuMmuueckue CBOWCTBAa THIPOKCHIOB.
OOmasi XapakTepuCTHKa COJIEH, IOJTYydeHHE COAbI 1O METOAY
Combe. OcobenHoctn xumuu JuTHa. OOnacTn NpUMEHEHUs
MICNIOYHBIX METAJUIOB M WX coequHeHui. lllemoynosemenbHbIe
MeTaubl, Oepwuinii, Marauii. OOmIas XapaKTEepUCTHKa CBOMCTB
METAJIJIOB, HaXOXJEHWE B IPUPOJE, MONyYEeHHE METAIIOB M HX
XUMHU4Yeckne cBoWcTBa. OOmas XapaKTepUCTHKa COJIeH 3THX
9JIEMEHTOB, MX PAacTBOPUMOCTb U THAPONIH3yeMocTh. OKCHUIBI U
THJPOKCHUJIBI ATUX DJIEMEHTOB: MOJTYYeHHE U XUMHYECKUE CBOWCTBA.
XKecrkocTh Bozbl M MeTOAIBI ee ycTpaHeHusi. OCOOEHHOCTH XUMHHU
oepwutns. O0IacTH MPUMEHEHHS METAJUIOB M X COCMHCHUH.

Xumust p-37€MEHTOB

OOmmiast XxapakTepuCTHKa [) - JJIEMEHTOB, CPaBHEHHUE XMMHUYECKHX
CBOWCTB M PEaKIMOHHON crocoOHocTH. bop. Coemunenus O0opa B
npupoie, MojgyueHre 0opa M ero XMMHYeCcKue CBoicTBa. bopubl
METAJJIOB, OOPOBOJOPO/IBI, OOPOTUAPUABI METAIJIOB: IMOJIYy4YEHHE,
XMMHYECKas CBs3b B OOpPOBOJIOPO/AX, XUMHYECKHE CBOMCTBA
coeaunenuit. Hutpun 6opa u MaTepuaibl Ha ero ocHoBe. BopHBIi
aHruapua u 6opH1)1e KHCJIOTBI, MOJTYYEHHUE U KHCJIOTHO-OCHOBHBIC
cBoiicTBa. IlonydueHuwe TajJOreHHJOB OOpa ¥ HMX THIPOJIHU3.
IIpumenenue 6opa u ero coeauHeHui. AmomuHuil. IlpuponHsie
MCTOYHUKU U NosTyueHue Meraina. OKCH, THIPOKCU, aTFOMUHATHI:
IIOJIyYEHUE M XUMUYECKHE CBOMCTBA. ['Maposn3 coneld aatoMuHMs,
KBaclpl. [MIpua adioMUHMA M aJIOMOTHAPHIBI, CHHTE3 U
WCIOJb30BAaHUE B KayecrBe BoccraHoBuTenel. IIpumenenue
AJIOMUHUA U ero coerHenui. ["annuii, uaauii, Tannuid. [Ipuponseie
UCTOYHUKH, MONYYECHHE U XUMHUYECKUE CBOMCTBA 3THX METAJLIOB.
OKcunpl, THUIPOKCHIBL, COJIM ITUX METAJUIOB, OCOOCHHOCTH
XMMUYECKUX CBOMCTB coequHeHHH. OCOOEHHOCTH XMMHH TaJLTHSL.
IIpumeHnenne ramnvs, UHAWS, TAJUIMS U UX COEIUHEHUN. YTIEpOX.
Aunnotponsbie Mmogudukanun: rpadur, anMas, KapOuH, (yIIepeHbl.
VYcnoBus  CcHHTE3a  MCKYCCTBEHHBIX — ajIMa3OB.  YTJIEPOIHBIE
HaHOTPYOKH. XuMmHYecKHe CBoMcTBa yriepoaa. Kiaccuduxaims
kapbumoB. Oxcuzsl yrinepona (II) u (IV): momydeHre u XuMu4aecKue
CBOIiCTBa. YTOIbHAS KHCIIOTA, €€ COJM U NTPou3BoHbIe. CHHIIbHAS
KHCIIOTa, €€ COJIM: TIONTydeHUE U XUMHUUYEeCKHe cBoicTBa. PomaHusl.
IIpumenenue yrnepona u ero coenunenuil. Kpemuunid. Ilpupoansie
WCTOYHHMKH, METOABI MOTY4EHNUS ¥ OYHCTKH. XUMUIECKHE CBOICTBA
KPEMHHUSI, €70 OKCH/IAa U KPEMHHEBOW KHcioThl. KBaprieBoe crekio,
CHJIMKarenb, pacTBOPUMOE CTEKIO0. BomopomHple coenuHEHUS
KPEMHHsI, TIOIy4€HHE W  BOCCTAaHOBUTENbHAs  aKTHBHOCTb.
Cunmunuapl  METamuoB, KapOHI KPEMHHS, HUTPHI KpPEMHHI,
rekcaTOpKpeMHHEBAsi ~ KWCJIOTA:  TIOJy4YeHHE W CBOWCTBA.
IIpumeHeHne KpeMHMsT M €ro coeAuHeHud. ['‘epmaHuii, 010BO,
cBuHell. [IpupoaHble HCTOUYHHUKH, TOTYIEHNE 3TUX HJIEMEHTOB M UX
XUMHYecKne cBoicTBa. OKCHABI W THIPOKCHIBI 3JIEMEHTOB,
crarHaThl (II u IV), mrombater (II u IV). Cynsduner: monyderne u
nx xuMmudeckme  cBomwictBa. Comm  twokmcior.  OOmas
XapaKTEpPUCTHKa COJEH, pPAaCTBOPUMOCT W THAPOIU3YEMOCTb.
IIpumeHeHne repMaHusi, 0J0Ba, CBUHLA M UX COCOIUHEHUM. A30T.
OO1mast XapakKTepuCTHKAa XUMHIECKHUX CBOMCTB 3JIEMEHTOB TPYIITBI
azora. [IpomplnuleHHOE W J1a0OpaTOpHOE TIOMyYEHHE a30Ta.
[IpoGiema cBA3aHHOTO a30Ta M BO3MOXKHBIE IIYTH €€ PELICHHS.
AMMMaK: TONydeHHe, XMMUYECKHE CBOICTBA aMMMaKa, >KUAKHAH
aMMMaK Kak pacTBOPHTENb, aMWIbl, WMHUIBl ¥ HUTPHUIBI, HX
rugponn3. I'mapasvH M THIPOKCHIAMUH: TOIYYEHUE, CTPOCHHE




MOJIEKYI, KHCIIOTHO-OCHOBHEBIC " OKHCIIUTEIHHO-
BOCCTaHOBUTEJbHBIE CBOICTBA. A30THUCTBI BOIOPOJ: IOJYYEHHE,
CTPOCHHUE MOJICKYITBI, a3uabl MeTaiuioB. Oxcunpl azora (I, 1L 111, IV,
V); uX TonydeHHWe, XUMHYECKasi CBs3b M CBOWCTBA. BimsHne Ha
OKPY’KaIOIIYIO Cpelly BEIOPOCOB OKCHJIa a30Ta. A30THCTasi KUCIIOTa
W HUTPHTHI, TIOJTy4eHHE ¥ BOCCTAHOBUTEIBHBIE CBOWCTBA. A30THas
KUCJIOTa KaK OKHCIIUTEIh, TEPMHIECKOE Pa3IoKeHHEe HUTPATOB U X
UCTIONIb30BaHWEe B KauecTBe okuciureneid. llapckas Bomka u ee
peakumu ¢ MmerayulaMu. [IpuMeHeHHe a3oTa M €ro COeJIMHEHHH.
Aszotabie ynoopenus. Dochop. [IpupoaHeie ucTouHUKE (Gocdopa,
nonydenne ¢ochopa B MPOMBIIUICHHOCTH. MHorootpasue
AJUTOTPOMHBIX Moaudukanuii pocdopa, Oenbiii U KpacHbIH Gocdop.
®ochuH: omydeHre, CTPOSHHE MOJIEKYJIbI, XUMUYECKHE CBOHCTBA.
®ochunpr  merayuoB.  DochunoBas  (dhochopHOBaTHUCTAS),
thochonoBas (dochopucrasn) KHCJIOTEI, ¢dbochuHaTHI
(runopocduter) 1 pochonater (PocduTh) KaK BOCCTAHOBUTEINH.
I'mpparamms P4O1o, docdopuble kucnotsl, ¢docdarsl, B3aUMHbIC
nepexonbl  (ocaroB. CoemuHeHuss Qocopa ¢ rajsorecHamu:
MOJIyYeHHe, CTPOSHHE MOJIeKyll, Tuaponu3. [Ipumenenue ¢ocdopa
W ero coeJuHeHWH. MBIbsK, CypbMa, BUCMYT. Haxoxnenue B
npupozie, moiydeHue. BomopomHble COeAMHEHUs, IMONTyYeHHE |
BOCCTAHOBUTECIIbHAA AKTUBHOCTb. KHCHOpO}IHbIe COCIMHCHU A,
KHCJIIOTBI MBIIIbSKA U CYPbMBI: TIOJIYUY€HHUE, KUCIIOTHO-OCHOBHBIC U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHEIE CBOICTBA. I'mapoxcun
BucMmyra. CoeMHEHHsI DJIEMEHTOB C TaJOTeHaMH, WX THAPOIIU3,
COJIM aHTUMOHWJIIa U BUCMYTHJIA. KucinorHo-0CHOBHEBIE CBOMCTBA
CyJ'II)(bI/I]lOB MBIIIbSAKA, CYypbMbl U BUCMYTa, UX BSaHMO}IeﬁCTBHC C
pacTBopuMBIMH cynb(uaamu. Tuokucnorsl U ux coiau. O6mactu
NPUMEHEHHUS COeUHeHUH aneMenToB. Kucnopoa. [Ipomeiiiennoe
U J1abopaTopHOE IMOJNy4eHHE KUCIOpOJa, CTPOCHHE MOJICKYJIbI,
rapaMarseTusMm kuciopoza. dusnueckue U XUMUYECKUE CBOMCTBA.
O30H: MONTy4eHHe, CTPOCHUE MOJIEKYIIbI, OKHCIUTENbHOE IeHCTBHE.
Kiaccudukanms KUCIOpOIHBIX COENMHEHUI 1eMeHTOB. [lepokcna
BOAOpOZA: IIOJIY4YCHHE, CTPOCHHE MOJEKYJbl, OKUCIMTEIbHO-
BOCCTaHOBHUTEJIbHBIE CBOHCTBA. OOIAaCTH NPUMEHEHUS KUCTIOpoaa U
ero coegunenuit. Cepa, ceneH, temtyp. llpuponHsle HCTOYHHKH,
HONy4eHHe DIIEMEHTOB U UX XMMHYECKHE CBOHCTBA. AJUIOTPOIIHS
Cepbl, CTPOGHHE €€ MOJEKYNbl. BoIopomHbBIe COeqUHEHUS
9JIEMEHTOB: ITIOJydeHHE, CTPOCHHE MOJIEKYJ, BOCCTAHOBHUTEIbHBIE
cpoiictBa. CynbQuasl, METOABl IOIYYEHHS, BOCCTAaHOBHTEIBHBIE
CBOWCTBA, THIPONN3, OTHOIIEHHE K MHHEPAJbHBIM KHCIIOTaM.
Cynbghansl U HOMUCYNbGUABL.  JIMOKCHIBI 3JEMEHTOB: METOIbI
MOJy4EeHHsI, CTPOCHHE MOJEKYJ, KHCIOTHbIE W OKHCIUTEIBHO-
BOCCTAHOBUTENEHBIE CBOWCTBA. BiMsHHE BBIOPOCOB CEPHUCTOTO
ra3a Ha OKPY)KaIOIIYyI0 cpedy. TpHOKCHABI JIEMEHTOB: MOIyYeHHE,
THApaTalys, OKHCIUTENbHBIe CBOWcTBA. KuciopoaHble KUCTIOTHL S
Iv), Se (AV), Te (IV), cnocobbl TOIydeHUS ¥ CBOICTBA.
ConocraBieHle OKUCITHTEIbHO-BOCCTAHOBHTEIBHBIX CBOMCTB THX
KACTOT M ux comeil. CepHas KHCIOTa: IONYy4YEeHHE, CTPOCHHE
MOJICKYJIBI, ~OKHCIUTENbHOE JeHCTBHE  KOHIEHTPHPOBAHHOIO
BOIHOTO pacTBopa, BomoorHmMatomiee cBoiicTBo. Cymbdartsl,
runpocynbdater. Ilupocepras kucmora. TwocepHas Kuciora u
THOCYNb(GAT HATPUsA: IIOTY4eHHE W XHMHYECKHE CBOMCTBA.
CeneHoBasi ¥ TEJUTypOBasi KUCIIOTBI, METO/IBI ITOJyYESHHS U CBOMCTBA.
XJIOpUCTHIA THOHWJI ¥ XJIOPHUCTBHIA CYIbQYpHI: TONyYEHHE,
CTPOCHHE MOJNEKYJ, THAPOIU3. XJopcynb(OHOBas KHCIOTA.
IIpumeHenue cepel, celeHa, Temlypa U ux coequHenuil. Bonopon.
[IpoMbinmuieHHOE ™ J1abopaTopHOE  TONYYEHHWE  BOAOPOJA,
KnaccuuKanys —THIPWAOB, BOCCTAHOBHTENbHAs  aKTHBHOCTH
BOIOPOZAa M THAPUIOB  MeraimioB. lamoreHsl.  OOmias
XapaKTePUCTUKA XMMHUYECKHX CBOMCTB TaJOTCHOB, HAXOXKICHHE B
MpUpOJE, TPOMBIIIIEHHOE ¥ J1a0OpaTOpHOE  IOTyYEHHE.
OcoOeHHOCTH XMMHYECKUX CBOWCTB (Topa, (hTOPHIBI KHCIOPOAA.
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Peaxmmu xjopa, Opoma U #ona ¢ BOZOH M pacTBOpPaMH IIEIOYEH.
BonoponHbie coelMHEHHsT TaJlOr€HOB: TMOJYyYEHUE, KHUCIIOTHbIE
CBOMCTBa, TEpMHUYECKas CTaOWJIBHOCTh, BOCCTAHOBUTCIHHBIC
cBoiictBa. Accouuauus monekyn HF B muiaBukoBOM Kuciote,
TUQTOpUABI Kainus W HaTpus. KucIopomHble COSTUHEHUS XJiopa U
Hoja: TONydeHHUEe, CTPOEHUE MOJIEKYN, KHCIOTHO-OCHOBHBIE U
OKHCIIUTEIHHO-BOCCTAHOBUTENbHBIE  CBOMcTBA.  Kucimopomausie
KHACIIOTB ~ XJiopa, OpomMa U Homa, CHOCOOBI IOJyYCHUS,
okucnurenbHoe aeictBue. Colli KUCIOPOIHBIX KUCIOT TajJoreHOB
KaK OKHUCIIUTENH B KPUCTAJUIMYECKOM COCTOsIHMH. ComocTaBiieHHE
KHUCIOTHBIX W OKHUCIUTENbHBIX CBOMCTB KHCIOPOIHBIX KHUCIIOT
TaJIOr€HOB U UX cojieil. MeXrajaoreHHble COeTUHEHMs], UX THAPOIH3.
OO6nacTy MpUMEHEHUS TaJIOreHOB M UX COCTUHECHUH. braropomasie
ra3pl. HaxoxzaeHue B mpupoje, MNPOMBIIUIEHHOE TMOTy4YeHUE
OMaropogHBIX  ra3oB. IIpUYMHBI XUMHYECKOH  HHEPTHOCTH
aneMeHTOB. KiaTpaTHbIE COCIUHCHHS  OJaropofHBIX  Ta30B.
XUAMUYECKUE COCTUHEHHUS KPUNTOHA W KCEHOHAa cO (ropoM:
MOJy4YeHUe, CTPOEHUE MOJeKya, ruaponus. Kucmopomusie
COCJIMHEHUS OJIarOPOJHBIX Ta30B, KHCIOPOIHBIC KHCIOTBI M HX
comnu. O0MacTH MpUMEHEHUS OJIAaTOPOJTHBIX Ta30B U UX COCAMHCHHUIMA.

10.

Xumus d-351eMEeHTOB

OcobenHocTi XUMHUK d-37IEMEHTOB. 3aKOHOMEPHOCTH HM3MEHEHUsI
XUMHUYECKUX CBOWCTB o rpymnmiam 51 [epuoaaM.
HecrexnoMmeTpuueckre coeiuHeHUs. XpoM, MoJMOieH, Bobdpam,
cubopruii. IlpuponHsle UCTOYHMKH, IMOTYyYEHHE METAJUIOB M X
xumuueckue cpoiictBa. Comm xpoma (I1I), okcHa W THAPOKCHI
xpoma (III): monmydeHue, KUCIOTHO-OCHOBHBIE CBOMCTBA, THAPOIIN3.
XpOMOBbIﬁ AHTUAPUA: TIOTYYEHHE, TuapaTtanus, OKHCIUTCIbHBIC
cBoiictBa. Xpomartbl U OMXpOMAaThl Kak okuciautenu. [lomydeHue
XJIOPUCTOT O XpOMMIIA U €ro Tuponu3. CornocTaBaeHNEe XUMHIECKHX
CBOIMCTB coelMHEHHI MonubneHa W Bojib(pama co cBoWcTBaMHU
AQHAJIOTMYHBIX  coeAuHEHMH xpoma. [Ipumenenue  xpoma,
MonubOaeHa, Bob(dpaMa U UX COCAMHEHUI. Maprasell, TeXHEIMH,
penuit, 6opuii. [IpupoaHbIe ICTOUHUKH, TONYYEHHE M XUMUYECKUE
cBoiictBa MetayioB. Coenunenuss Mapranua (II), momyuenwue,

KUCJIOTHO-OCHOBHbBIE u OKHCIIUTEIbHO-BOCCTaHOBUTEIIbHBIC
cBoiictBa. [lmokcun Mmapranma, manranatel (IV), momydenune u
XUMUYECKHE CBOMCTBA. Masnranater  (VI), mepMaHraHatsl,

MapraHIeBbl aHTUIPUA, MapraHieBas KHCIIOTAa: MOJNYdCHHE H
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ cBOWCTBa. ComocraBiieHHE
XMMUYECKHX CBOWCTB COCIMHEHMH TEXHEIMs M pPEHUs Co
CBOMCTBAMHM aHAJIOTWYHBIX COeAUMHEHMNW MapraHua. lIpumvenenue
MaprasIia, TeXHeHs, peHusl U UX coeiuHeHui. JKeneso, xobanbT,
HUKelb. HaxoXIeHue B IpUpOIE, NPOMBIIIIEHHOE IOTYyYEHHE,
XMMHUYECKHe cBOiicTBa MeTaiutoB. CoelMHEHHS CTENICHN OKUCIICHUS
+2 w +3, momydeHHWe, KHCIOTHO-OCHOBHBIE W OKHCIHTEIHHO-
BOCCTaHOBUTEIbHBIE  CBOiicTBAa.  KoMIIEKCHBIE — COEAMHEHUS
MeTaiioB. PDeppaThl: MOTYYCHHE M OKUCIUTENBHOE JeHCTBHE.
[Ipumenenne xene3a, KoOalbTa, HUKENSA W WX COCOMHEHHIL.
[InatuHoBEIe MeTayutel. OOmias XapaKTEpUCTHKA COCIHMHEHHI
IUTATHHOBBIX METAJUIOB, HMX KOMIUIEKCHBIE COeAWHEHUs. Menp,
cepebpo, 3070T0, peHTreHnil. Haxoxmenue B mpupose, moTyIeHne
METAJUIOB M WX XUMHYECKHE CBOMcTBA. OKCHIBI, THAPOKCHIHI,
raJoreHH bl METAJUIOB: MOIYYeHNE, KHCIOTHO-OCHOBHBIE CBOMCTBA,
rugponn3. KoMIeKcHble COEAWHEHWS] METAIoB, XHMHYECKast
CBs3b B HUX. [IpuMeHeHne Mmenu, cepedpa, 30510Ta U UX COSAMHEHHH.
Iuuk, xagmui, pTyTh. [IpUpoAHBIE MCTOUYHHKH, NPOMBIIIEHHOE
MOTYYEHNE METAJUIOB M MX XHUMHYEcKHe cBoiicTBa. CoennHEHHs ¢
KHCIIOPOZIOM ¥ TaJIOT€HaMH, MONydeHre U cBoWcTBa. CoequHeHns
pryru (1), amugHable coeanHeHns pTyTH. [IprMeHeHne IMHKa U ero
coenHeHUH. O TOKCHYHOCTH HEOPTraHWYECKUX BEIIECTB.

11.

Xumus f-371eMeHTOB

Jlartanouner. OOmas XapaKTepUCTHKA XUMHUYECKHUX CBOMCTB,
MOHATHE O METoJax TMOJNIyYeHUs OTUX MeTamioB. KuciorHo-
OCHOBHBIC CBOWCTBAa OKCHAOB W THAPOKCHIOB 31emeHToB (III),




TUAPOJIN3 conei. AKTI/IHOI/IﬂI)I. ComnocTaBlieHHE XUMHYCCKHX
CBOMCTB AKTUHOHWAOB CO CBOMCTBAMH JJAaHTAaHOUIOB. KpaTKaﬂ
XapaKTCPUCTUKAa XUMHUYCCKUX CBOICTB YpaHa. KI/ICJ'IOpO,HHI)IG
COCAMHCHUA W TaJlOTCHUAbl YpaHa, COJW YpaHWa, YpaHaThIl.
HpI/IMeHeHI/Ie JJAHTAHOW 0B, aKTHHOWJ0B U UX COGHHHCHHﬁ.

CojaepikaHue 3aHATHII CEMHMHAPCKOI0 THIIA

I‘E‘i HaumenoBanue TeM (pa3esaoB) Tun Conep:xaHue 3aHATHI CEMUHAPCKOr0 THIA
1. | Ctpoenue atoma C OCHOBHBIE TIOHATHS U 3aKOHBI XUMHHU. OCHOBHBIE KJIACCHI
HEOpraHMYeCKUX COeNMHEeHMH. PacdeTrsl mo ypaBHEHHAM
peakuuii.
JIP | TexHuka 6€30MacHOCTH U TIpaBHiIa PaOOTHI B JTAOOPATOPHUH.
[TorpemHocTy pe3yabTaTOB YHCIEHHOIO 3KCIIEPHUMEHTA.
3ayer 1o TexXHHKE 0€30MacCHOCTH.
2. | Tlepuonnueckuii 3aKOH u C YcraHoBlieHUE CONIEp>KaHUsl KPUCTAIM3AlIMOHHON BOJIbI B
nepuoauyecKas cucteMa KpPHUCTAJUIOTHpaTax U ux Gopmyi.
JIP | Onpenenenue MOJISIPHON MaccChl YIIIEKUCIIOTO rasa.
3. | OKHCIUTENBFHO-BOCCTAHOBHUTENBHBIC C ITpuroToBieHue pacTBOpa 3aJaHHOW KOHIIEHTPAIUH.
MIPOLIECCHI JIP OrnpeJienieHe KOHIIEHTPAlMU pacTBOpa TUTPOBAHUEM.
4. | Xumuyeckasi CBSI3b M CTPOEHHUE C IIpuroroBieHue pacTBOopa 3aJaHHON KOHIEHTPALUH H
MOJIEKYI TUTPOBAHUE.
JIP | M3yueHue OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIMI.
5. | onstue 0 XUMUYECKOU C OnpeneneHrne MOMSPHOM Macchl SKBUBAJIEHTA MPOCTHIX U
TEPMOAUHAMUKE, CJIOXKHBIX BECILICCTB
TEPMOJANHAMUYECKUE GbyHKIIUH JIP IlonmyueHue u cBOMCTBA KOMIUIEKCHBIX COEIMHEHUH.
COCTOSAHUS
6. | TTouaTre 0 XMMHUYECKOH KHHETHKE. C CuHTE3 KOMIUIEKCHBIX COeTUHEHMI
XUMHUUYECKOE PABHOBECHE JIP | IlomydyeHue  cnekTpa  TOIVIOLICHUS  KOMIUIEKCHOIO
COCIMHEHUS U N3y4YeHHE KOHLIEHTPAIIIOHHON 3aBUCHMOCTH
ONTHYECKOM  TUIOTHOCTH  pacTBopa.  OmpeneneHue
HEM3BECTHOW KOHIIEHTPAIIMH PacTBOpA.
7. | PactBopsl. PaBHOBecHs B pacTBOpax C I'uapomnus coneit.
JIP
8. | Xumus s-aeMeHToB C BBonHOE 3aHATHE 110 XMMHUU 3JICMEHTOB.
JIP Onpenenenre KapOOHATHOH U 00IIEH JKECTKOCTH BOABI.
[TlenoyHble, MEIOYHO3EMENbHBIE METAJUIBI U MaTHHUIM.
9. | Xumus p-371eMeHTOB C bop u amromuHuii.
JIP | Yrnepon u kpeMHUit
10, Xumusa d-sneMeHTOB C OJI0BO U CBUHELI.
JIP | A3sor.
dochop, cyppMa, BUCMYT.
Cepa, celneH, TeILTyp.
11) Xumus f-anemeHTOB C Xpom, MOuOIeH, BOIB(MpaM.
JIP Maprasner, xene30, KOOaJIbT, HUKEIb.
Menp, cepebpo.
IIMHK, KaAMUH, PTYTh.
CoaepskaHue caMOCTOATEILHOM padoThI
Ne .
u/n HaumeHnoBanue TeM (pa3aesioB) Cogep:xkaHue caMOCTOSITETbHOH PadoThI
1. | Ctpoenue atoma IloBTOpeHme  neKMUOHHOrO  MaTepwana.  [lomroroBka K
MIPAKTHICCKAM 3aHATHIM U JAOOPaTOPHBIM paboTraM
2. | Iepuonnueckwuii 3aKOH u | IloBropenue JIEKIITUOHHOT'O Marepuana. ITogroroBka K
MIePUOTNYECcKasi CHCTEMAa MIPAKTHICCKAM 3aHATHUIM U JJA00OPAaTOPHBIM paboTam
3. | OkucnurensHo- IloBTOpeHme  neKMUOHHOrO  MaTepwana.  [lomroroBka K
BOCCTAHOBUTENFHBIC TIPOIIECCHI MIPAKTHICCKAM 3aHATHIM U JAOOPaTOPHBIM paboTraM
4. | Xumuyeckast cBsi3b M crpoeHue | [loBropeHme — JeKIMOHHOrOo — Marepuana.  llomroroska K
MOJIEKYI MIPAKTHICCKAM 3aHATHSIM U JJA00OPAaTOPHBIM paboTaM
5. | Honstne 0 xumudeckoil | [loBropenne  seknuoHHOro — Mmarepuana.  llomroroska K
TEPMOITUHAMUKE, MIPAKTHICCKUM 3aHATHAM U JTJAOOpaTOPHBIM paboTraMm
TEPMOTUHAMIYCCKHE GbyHKIIH
COCTOSIHUS




6. | [onstne o xummueckoir kuHeruke. | [loBTopeHne  nmeknmoHHoro  Marepuaia.  [logroroBka K
XMMHUYECKOE paBHOBECHE MIPaKTHYECKUM 3aHATHSIM U Ja0OpaTOpHBIM padoTaM

7. | PactBopsl. PaBHOBecust B pactBopax | [loBropeHne — nmeknmonHoro — Marepuaia.  [logroroBka K
MIPaKTHYECKUM 3aHATHSIM U Ja00paTOpHBIM padoTaM

8. | Xumus s-ameMeHTOB [loBTOpeHue  JleKIMOHHOrO  Marepuaia.  [logroroBka K
NPaKTHYECKUM 3aHATHAM M J1a00paTOPHBIM padoTaM

9. | Xumus p-31eMeHTOB [loBTOpeHMe  JIeKIMOHHOrO  Martepuaia.  llogroroBka K
MPaKTHYECKUM 3aHATHAM M J1a00paTOPHBIM padoTaM

10.| Xumus d-snemeHTOB [loBTOpenne  nekumuoHHoro  matepuana.  [loaroroka  k
MPaKTHYECKUM 3aHATHAM M J1a00paTOpHBIM padoTaM

11.| Xumus f-anemenToB [loBTOpeHue  nekmuoHHoro  Mmartepuana.  IloaroroBka  k
MPaKTHYECKUM 3aHATHAM M J1a00paTOpHBIM padoTaM

3. OueHouHble MaTepuadbl [Jisl TPOBEAEHUS] TeKYLIero KOHTPOJIS YCHeBaeMOCTH M
NMPOMEKYTOUYHOI aTTecTAIUM 00YUYAIOUIUXCS N0 JUCHUNINHE (MOLYII0)
[lo mucuunnmuHe (MOIYJIO) HPETYCMOTPEHBI CIEAYIOLIUME BHUIbl KOHTPOJSI KadyecTBa
OCBOCHHUS:
® TEKYIIHH KOHTPOJb YCIIEBAEMOCTH;
® [IPOMEXYTOYHAs aTTeCTalMs 00YJaromUXCsl 10 JUCHUIIIINHE (MOAYIIIO).
3.1. OueHouHble MaTepuaJbl JUISI NPOBEAEHUS TeKyIlled aTTecTallMd MO JAUCHHUIIMHE

(MoayJ110)
Ne | KonTposmpyemsbie TeMbl (pa3/iesibl) HaumeHOBaHUE OLIECHOYHOI'0 CPEACTBA
n/n

1. | Crpoenue atoma YerHbii ormpoc. Ketico. JuckyccuonHsle
npouenypsl. Kourponbhas padora. Tecrt

2. | Ileproanyeckuii 3aKOH M NepHOINYECKast CUCTeMa | Y CTHBIH ormpoc. Keiicor. JuckyccronHble
npouenypsl. KontponsHas pabora. Tect

3. | OkucauTensHO-BOCCTAHOBUTENBHBIE TIPOLIECCHI VYeruplid  ompoc. Keticel.  JluckyccHOHHBIE
npouenypsl. KontponsHas pabora. Tect

4. | Xummueckas CBS3b U CTPOCHHE MOJIEKYIT VYeruplid  ompoc. Keticel.  luckyccHOHHBIE
npouenypsl. KontponsHas pabora. Tect

5. | IlorsiTHE 0  XHMMHYECKOM  TepMOAMHAMUKE, | YCTHBI  ompoc. Keticel.  luckyccHOHHBIE
TEPMOJMHAMUYECKIE (DYHKIIMH COCTOSHUS npouenypsl. Kourponbnas padora. Tect

6. | [lonsiTHe O XMMHYECKOW KHHETHUKe. XUMHYECKoe | YCTHBIH  Ommpoc. Keticel.  JluckyccroHHBIE
paBHOBECHE npouenypsl. KontponsHas pabora. Tect

7. | PactBopsl. PaBHOBECHS B pacTBOpax VYerHplid  ompoc. Keticel.  luckyccuoHHBIE
npouenypsl. KontponsHas pabora. Tect

8. | Xumus s-aneMeHTOB VYerHplid  ompoc. Keticel.  JluckyccroHHBIE
npouenypsl. KontponsHas pabora. Tect

9. | Xumus p-37eMeHTOB VYerHplid  ompoc. Keticel.  luckyccHoHHBIE
npouenypsl. KontponsHas pabora. Tect

10. | Xumus d-snemMeHTOB VYeruwii ompoc.  Keiicel.  JIuckyccHOHHBIE
npouenypsl. KortponsHas pabora. Tect

11. | Xumus f-anmemeHToB VYeraenit ompoc.  Keiice.  JluckyccrnoHHBIE
npouenypsl. KontponsHaas pabora. Tect

3.1.1 TunoBble KOHTPOJIbHBIE 3aJaHUsI WJIM WHbIE MAaTepPHaJIbl, HeOOX0AUMBbIE JJIsl OLeHKH
3HAHM, YMEHNH, HABBIKOB M (MJIH) ONBITA IEATEJbHOCTH B NpoLecce TEKYLero KOHTPOJIs
ycrneBaeMoCTH
YcrHbIi onpoc
1. CdopmynupyiiTe OCHOBHBIE MOJIOKEHUSI AaTOMHO-MOJIEKYISIPHOTO YUEHUSI.
2. [laiite onpeesneHue MOHATHI:
a) 9JIEMEHT, aTOM, MOJIEKYIIa;
0) MPOCTOE U CJIOKHOE BEIIECTBO;
B) OTHOCHUTEINILHBIC AaTOMHAsI U MOJISKYJISIpHAST MacChI;
T') MOJIb;
1) MOJISIpHAsI Macca;
€) SKBUBAJICHT JJICMCHTA.
3. CdopmynupyiiTe OCHOBHBIE 3aKOHBI XUMUHU:



a) 3aKOH COXpPaHEHHUs MacChl BEIECTBA;
0) 3aKOH IMOCTOSTHCTBA COCTABa,

B) 3aKOH KpaTHbIX OTHOLIEHMI;

I') 3aKOH ABOTaJIpo;

n) 1-e cnencrBue 3akoHa ABOTaapo;

I) 2-€ cleiCcTBUE 3aKOHAa ABOTapo;

€) 3aKOH SKBUBAJICHTOB.

4.

CdhopmynupyiiTe Ta30BbIe 3aKOHBI:

a) 3akoH boins-Mapuorra;

0) 3akon [eii-Jlroccaka;

r) ypaBHeHue Knaneiipona;

n) ypaBuenue Kianeiipona-Menpeneena.

5.

JlaiiTe onpeneneHre OCHOBHBIX MMOHITUH B TEPMOJIMHAMUKE:

a) dasa;

0) cucrema;

B) M30JINPOBAHHAs CUCTEMA;
') OTKpbITasi CUCTEMA;

1) 3aMKHYTasi CUCTeMa

6.
7.
8.

9.

10.

11.
12.

13.
14.
15.
16.

17.
18.

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

217.

28.
29.
30.
31.

UeM xapakTepHu3yeTCsi COCTOSIHUE CUCTEMBI? UeM OMHUCHIBAETCA COCTOSIHUE CUCTEMBI?
CrangapTHOE COCTOSTHUE CUCTEMBI.

Bayrpennsis sHeprusi cucremsl. M3 Kakux BUIOB SHEPTHH CKIIAJBIBACTCS BHYTPEHHSS
sHeprua? Kakue BUIbI SHEPTUU HE BXOJAT BO BHYTPEHHIOK SHEPTHUIO?

[IepBblit 3aKOH TEPMOAMHAMUKH.

Onranenus. CTaHIapTHASI SHTAIBINS 00pa30BaHUs BellecTBa. VMI3MeHeHHe SHTaIbIIUU B
peakumsx.

3akoH I'ecca u ciaeacTBUSA U3 HETO.

Ourtponus. CTaHgapTHas SHTPOMHUS OOpa30BaHMs XMMHUYECKHUX BellecTB. V3meHeHue
SHTPOIMH B PEAKIIUAX.

BTopoii 3aKOH TEpMOAMHAMUKH.

Oueprus [ m606ca. Dueprus ['enpMrobiia.

Oueprus [ m66ca obpazoBanus BeniectB. MismeHenue snepruu ' mb0ca B peakiuu.

Kak o nusmenenuto snepruu ' n66ca MOKHO CyAUTH O BO3MOKHOCTH CAaMOITPOU3BOJIBLHOTO
MPOTEKaHus rporecca?

[Touemy cBOWCTBa pacTBOpA OTIUYAIOTCS OT CBOMCTB €r0 KOMIIOHEHTOB?

Kakue ¢Qusmko-xumMuyeckue CBOWCTBAa Pa30aBIEHHBIX PACTBOPOB HEAIEKTPOJIUTOB BbI
3Haere?

OcMmoc. OcMOTHYECKOE 1aBIICHHUE.

3akon Bant-T'odda.

OrnpeneneHre 0CMOTUYECKOTO AABJICHUS PACTBOPA.

UTo Ha3bIBAIOT JABJIECHUEM HACBIIIEHHOIO rapa?

[Touemy naBneHue napa HajJ paCTBOPOM MEHbIIIE, YEM HaJ YUCTBIM PAaCTBOpUTETIEM?

UTo Ha3bIBaIOT OTHOCUTEIBLHBIM OHKEHUEM JIaBIICHUS 11apa pacTBOpUTEIeM?

3axoH Payus.

UTto Ha3bIBAIOT TEMIIEpaTypol KuneHus xxuakoctu? Kak temrnepaTypa KUIIEHUsS] pacTBOpa
OTJIMYAETCS OT TEMIIEPATYPbl KUIIEHUS YHUCTOI'O PaCTBOPUTENIA?

Uto Ha3pIBalOT TeMIIEpaTypoil KpucTaum3anuu (oTBepAeBaHus) >kuakoctu? Kax
TeMIlepaTypa KpUCTAJUIM3ALUKU PAacTBOpPA OTINYAETCS OT TEMIEepPaTypbl KPUCTAIIU3ALUN
YUCTOTO PACTBOPUTENS?

Bropoit 3akoH Pays.

Uemy nponopunonanbHel [tkun u [tkp? Kak ux onpenenuts?

Pacuer MonekynsipHON Macchl paCTBOPEHHOTO BEIIECTBA.

[Touemy n71s1 pacTBOPOB DIEKTPOIUTOB HAONIOAIOTCS OTKIOHEHHUs OT 3aKOHOB Payns u
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32.

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

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

50.

51.

52.

53.

54,

55.

56.

S7.

Bant-T'odda?

Uro moxa3bpiBaeT M30TOHHUYECKUHI K0d(pduumeHT? Ouzndeckuil CMbICI W30TOHHYECKOTO
KodureHTa.

CBs3b M30TOHUYECKOT0 KOA(PHUIMEHTA CO CTENCHBIO JUCCOIMALUT

PasButHe npeacraBiaeHui 0O CTPOEHUHU aTOMa.

Monens aroma bopa. E€ nHegocrarku.

VYpaBHenue ne bpois. /J[BolicTBEeHHAs IPUPOAA IEKTPOHA.

[Ipunnun Heonpenenennoctu ['eitsendepra.

Vpasuenue Ipeaunrepa.

KBaHTOBBIE UKCIIa: TTIaBHOE, OPOUTATBHOE, MATHUTHOE, CITHH.

[TpuHIMTIBI 3aTI0THEHUS YIEKTPOHHBIX 000JI0YEK aToMa: MPUHIUI HAUMEHBIIeH YHEPTUH,
npuHuun [laymu, npasuno XyHzaa.

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

Pagmycel, ©3MeHEHUE 110 MepHoIaM U TPYIIIaM.

[ToTeHtan MOHU3AIMH, €TO U3MEHEHHE TI0 TIEPUOJIaM U TPYITIaM.

CpoacTBO K DIIEKTPOHY, €r0 U3MEHEHHE TI0 TIEPHOJIaM U TPYIIaM.
DIEeKTPOOTPUIIATETFHOCTb, €€ M3MEHEHHE TI0 MEPUOJIaM H TPYIIaM.

Merto1 BaeHTHBIX cBsA3ei. MexaHu3Mbl 00pa30oBaHUs KOBAJIEHTHON CBS3H.

CBolicTBa KOBAJICHTHOM CBSI3W: HACBIIIAEMOCTh, HAITPABJICHHOCT.

[TonspHOCTH CBSA3H.

Teopuss tuOpuamszanuu. Kakue ycloBUS ONpEAETSIOT BO3MOXKHOCTh THOPHIU3AINH
aTOMHBIX opOuTaei?

Yem ompenensieTcsi TeOMETPHS MOJIEKYITBI B TEOPUU THOPUAN3AIINH?

Pacnpenenure mnpemnoxennsie coemuHenus: NaxSOs, Ba(OH),, KzS, KAI(SO4)2,
AIOH(NO3)2, KHSOs, H>SO3, SbOCI mo kmaccam: KHCIIOTBI, OCHOBAHHUS, COJIH.
[IpuBeauTe Ha3BaHMSI BCEX BEIIECTB.

W3 npenoxkeHHOro nepevHs BIMUIINTE GOpMYIIbl KUCIOTHBIX, aM(OTEPHBIX U OCHOBHBIX
okcuzoB: SiOz, CrOz, SOz, NO, BeO, CaO, CuO, B,0s, MnO, LiO, MgO, K0, BaO,
NaxO, Cr203, N20O, Fe203, FeO, Zn0O, CO, CO..

VYxaxute (HopMyny OKCHAA, NMPU PACTBOPEHHHM KOTOPOTO B BOJie oOpa3yercsi KHCIOTa
obmeit hopmyiasr H303: N2Os, SO2, N20O3, COo.

VYxkaxute QOopMyabl KHCIOT, KOTOpbIE HENb3s TMOJYYUTh PACTBOPEHHEM OKCHJIOB
COOTBETCTBYMOMHUX 31eMeHTOB B Boje: H2SiO3, CH3COOH, H2SO3, H3POa.

CocTtaBuTh ypaBHEHHUS peEaKUUid B3aUMOJICHCTBUS CEPHOM KHUCIOTHI C OKCHUAAMH
CIenyIOMUX MeTaIIoB: Oapus, sxenesa (I11), Meau, muHKa, TUTHS ¥ MarHus.

Kakum MeTamioM MO’KHO BOCCTaHOBUTH Mellb U3 pactBopa cynbdara memu (11): Fe, Na,
Pt, Ag.

Ocy11ecTBUTH MpPEBpaIlCHUS:

a) Al — Al203 — AICl3 — Al(OH)3z — Al203
0) P — P20s — H3PO4s — Naz PO4

58.

59.

60.

PaccuuTaiiTe Maccy okcuaa adrOMHHHUS MOJYYEHHOI'O IPU B3aMMOAECHUCTBUM AFOMUHHUS
Mmaccoit 135 r ¢ kucnopojiom oobemom 112 1.

Kakast conp oOpasyercs npu B3auMOJeHcTBUU | MOJIb TMAPOKCHAA KAJIbLUSA U 2 MOJb
CEpPHOM KUCIOTHI?

Hanummure ypaBHEHUs peakiuii, ¢ MOMOLIbI0 KOTOPBIX MOXHO OCYIIIECTBUTH CIIEAYIOLINE
MIPEBPALLEHUS:

Fe — Fe203 — Fez(S04)3 — Fe(OH)3s — FeOH(NO3z)2 — Fe(NO3)3

61.

IlocnegoBaTenbHO B CXEMeE:

amM(OTEepHBIH OKCHJT — aM(OTEPHBII THAPOKCU — COJIb, PACIOJIAraloTCs:
1) BaO, Ba(OH)2, BaCly; 3) Ca0, Ca(OH)2, CaSOq;
2) BeO, Be(OH)., Be(NO3)2; 4) SOz, H2S03, Na2SOs3,

62.

Hanucarn YpaBHCHUA U HA3BATH COJIb — HPOAYKT B3aUMOJICUCTBHUS:
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a) CrO u Cr203 ¢ pacrBopamu H2SO4 u NaOH;
0) Cu(OH)2 ¢ nenocratkom u u30siTkoM HNO3.

63.

a) Al — AICl, — AI(OH)3\
Al

OcyIiecTBUTE MEMOYKY MIPEBpALICHUI:
o Na[Al(OH),]

2(80,)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 CXEMBbI CTpoeHus aToMoB |A moarpynnsl. Kakoit U3 aneMeHToB
SIBJIsIETCS1 O0Jiee CHIIBbHBIM BoccTaHoBHUTeneM? [Touemy?
Uem 00bscCHsAETCS MEHbIIasi XUMUYECKasi aKTUBHOCTh JINTUS MO CPAaBHEHUIO C KaJlueM U
HaTpuem?
Hamnucarts ypaBuenus B3aumoneiictBus ¢ Bojoit KoO u K20o.
Uewm pasznnuaercs B3aMMOJIEUCTBHE C KUCIOPOJAOM JINTHS U HaTpus? Hanucats ypaBHEHUS
peaKuui.
Kakyto peakmmro cpemnsl mokaspiBaioT pactBopel cojeit: KNOsz, KoS, KCH3COO?
Hamnmcars ypaBHeHHs peakiuil THIpoan3a. YKa3aTe TUII THAPOJINA3A.
Hanucats ypaBHeHUs peakluid, Ipy MOMOIIM KOTOPBIX MOKHO OCYIIIECTBUTH MEPEXOIbI:

Na - NaOH — Na,CO3; — NaCH3COO.

70.

71.
72.

73.

74.

75.

76.

77.

Hanucats snexTpoHHble (OpMYIbl aTOMOB OEpWUIMS, MarHus U LIEJIOYHO3EMEIbHBIX
MetaiioB. Kakyio BaJeHTHOCTh MOTYT TPOSBISATH AaTOMbl 3THUX DJIEMEHTOB B
HEBO30YXKJICHHOM cocTossHuH? Kak JOMKHBI MEHSATHCS CBOMCTBA THAPOKCHIIOB
3IEMEHTOB?

[Toemy ropsinuii Marauii HeJb3s1 NOTYIIUTh BoAo? Hanmucate ypaBHEHHE peakiyy.

K pactBOpy, conmepkameMy cOJU Kajbllus, OCpUIUIMS U Mar"us, M00aBUIM HU30BITOK
pacTtBopa enkoro Hatpa. HamucaTh ypaBHeHUs mpoucxoasmux peakiuii. Kakoe BeriectBo
BbINIANO B 0cafok? Kakue noHbl ocTanuce B pactBope?

Kakas conp — Be(NO3)2 nimn Mg(NO3)2 ipu 0AMHAKOBBIX YCIOBUSAX B OOJIBIICH CTEIIEHH
noasepraerca ruaponusy? OteBer oOocHoBaTh. HamucaTh ypaBHEHHE THAPOJIM3A 3TOH
COJIN.

OOBACHUTD, TOYEMY MPU MPOITYCKAaHUH AUOKCHA YTIIEpo/ia Yepe3 pacTBOP XJIOPUJIA UIH
HUTpaTa Kaablusl O0CaZOK KapOoHaTa KajbIUs HE BbIManaeT, a npu naeiictBuu CO2 uH
W3BECTKOBYIO BOJY — BBITIAJIAET.

B pactBope Haxonatcs nonsl Ca?* u Ba®*. JlelicTBIEM KaKoro peakTHBa MOKHO OCAJHTh
13 pacTBopa oba nona? Hamucats ypaBHEHUS PEeaKIIHii.

Jlonucats ypaBHeHus peaknuil. K kakoMmy Kiaccy XMMHUYECKUX COEIMHEHUH Cleayer
OTHECTHU NepoKcu] Oapusi HA OCHOBAHUM ATHUX peaKiuii?

YpaBHATH peakluyd METOJIOM IOTYpPEaKIIHiA:

a) Na202 + KI + H2SO4 — 12 + NaxSO4 + K2SOg;

6) Naz20, + Fe(OH)2 + H20 — Fe(OH)s + NaOH:;

B) Na:02 + KMnO4 + H2SO4 — MnSO4 + O2 + K2SO4 + NaxS0O4 + H20
r) BaO; + FeSO4 + HoSO4 — BaSO4 + Fex(S04)3 + H20;

1) BaO2 + Crz(SO4)3 + NaOH — NaCrOs + BaSOs4 + H20.

78.

79.

80.

Hanwucate snexTpoHHble (OpMYNIBI aTOMOB ANTIOMUHUS, TepMmaHus, Gopdopa, ceneHa,
noxa.

3a cueT mepeKphIBaHMUs KakUX opOuTaneil oopasyercs cBs3b B Moiekyne BCI3? Kakosa
MIPOCTPAHCTBEHHAs KOH(UTYpaIUs 3TOM MOJIEKYIIbI?

Hanucats ypaBHeHMsI peaknii B3aMMOAECHCTBUS ATFOMUHUS:
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a) ¢ pa30aBJICHHBIMH CEPHOU U a30THOUM KUCIOTaMU;
0) C KOHIICHTPUPOBAHHBIMH CEPHOM M a30THOM KUCIOTAMH;
B) C BOJHBIM PacTBOPOM €KOTO HaTpa.

81. [louemy amOMUHUI pPAacCTBOpSETCS B BOJAHOM pacTBope KapOoHaTa HaTpusa? Hamwmcatsb
ypaBHEHHE PEaKLIUH.

82. Ilpu nevicTBum M30BITKA THAPOKCHIA KK M TUAPOKCHIa aMMOoHus Ha pacTBop Alx(SOa4)3
BBINABIIUI BHaYalle OCAJ0K COXPAHSETCS TOJIBKO B OJHOM Cilydae. YKaszaTh, B KaKOM
nMeHHO. Hanncats ypaBHEHUs peakiuii.

83. OOBsicHUTHL 00pa3oBaHKe TPOHHOU cBsi3u B MoJiekyie CO.

84. Monekyspl KaKkoro BEIIECTBa M KaKWe MOHBI HAXOMIATCS B BOJHOM pacTBOPE ITHUOKCHIA
yriepona? Hamucats cxemy paBHOBecHs B pactBope. Kak uamenutbcs konneHrpanus CO;
npu J00aBJIEHUU B PACTBOP IIea0un?

85. bonpmie wnu meHeine 7 3HaueHue pH B pacTBope KapOOHATOB IMIETOYHBIX METAJUIOB?
OTtBeT 000CHOBATE.

86. JleificTBHEM KAaKOTO PEaKTHBA MOKHO OJHOBPEMEHHO 00Hapy)uTh HoHbl CO3>~ u SiO3%~ B
pacTBope, coaepikaiieM KapOOHAT ¥ CHIIMKAT HATpHs?

87. Hanmcate ypaBHEHUS peakifif, yKa3bIBAIOMIMX HAa aM(OTEPHBIE CBOWCTBA THIPOKCHIA
onosa (1) u ruapokcuna repmanus (11).

88. YunThIBasi OTHOCHUTENEHYIO DJIEKTPOOTPHIIATEILHOCTh aTOMOB (hTOpa, XJIopa, HATPHs U
a30Ta, yKa3aTh CMEUICHHE JJIEKTPOHHBIX Map M COOTBETCTBEHHO CTETNECHb OKHCIICHHS
kaxaoro snmementa B Mousekymax NFz, NCl3, NasN. Kak Oyayr wuaru peakiuu
B3aMMOJICICTBHS YKa3aHHBIX HUTPUAOB ¢ BoJoi? Hamvcars ypaBHEHHUS.

89. JleiicTBHEM KaKnX BEIIECTB HA a30T, COJIb AMMOHHUSI, 230 THYIO KHCIIOTY, HUTPHUI ATFOMUHHS
MO’KHO MOJYy4yuTh aMmMuak? Hanucate ypaBHEHUsI peaKkIuid.

90. Hanmcate ypaBHEHHs pEaKUUH TEPMHUUYECKOTO pAa3JIOKEHHUsS HUTPUTA, HUTpaTa U
KapOoHaTa aMMOHHUSI.

91. Hamucath ypaBHEHUS peaklUii B3aUMOJACHCTBUSA:

a) KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C cepedpom, ¢ hochopom;
0) pa30aBIICHHON a30THOM KHUCJIOTHI C MEJIbIO, C MAarHUEM.

92. Hanucare ypaBHEHHUs peakLUi TEPMHUUYECKOTO Pas3sIOKEHUS HUTPATOB HATPHs, MEAU U
prytu (I1).

93.B kakoll CTeNeHM OKUCIEHUS cepa MOXKET OBbIThb TOJbKO OKHUCIMTENEM, TOJIBKO
BOCCTaHOBMTENEeM. Hammcarte COOTBETCTBYIOIIME 3JIEKTpOHHBbIE (GopMynbl. B kakoii
CTEINIEHHU OKUCIIEHUS cepa MOKET ObITh OKUCIMTEIEM U BOCCTAHOBUTEIEM?

94. Kak U3MEHSIOTCS MOTEHIIMAJI HOHU3AIIUN M CPOJICTBO K 3JIEKTPOHY B psiay S — Se — Te —
Po? Yem »T0 00BsicHsIETCS?

95. 3a cyer KakuX IEKTPOHHBIX OPOUTAJICH OCYILECTBIIAETCS CBSI3b B MoJieKyJe H2S?

96. Hanucate ypaBHEHHE CTYIEHYATON AMCCOLMALMM CEPOBOIOPOIHON KUCIOThI. Kak OynyT
cMmemaTbes papHoBecus npu npubasienun HCI, Pb(NO3)2, memoun?

97. Kakue BemecTBa OyayT MOIy4aThCs MPU B3aUMOJACUCTBUU FES C COJIIHOM KUCTIOTOH U C
KOHIICHTPUPOBAHHON a30THOM kuciaoToi? Hanucarh ypaBHeHUS.

98. U3006pa3uth rpapudeckyro popmyny THOCYIb(aTa HATPHs, YKa3aTh CTENEHb OKUCICHHS
Cephl B 3TOM COEIMHEHHH.

99. Kak u3MeHsieTCsl SHEeprisi HOHU3AIMU U CPOJICTBO K 3eKTpoHy B psiay Cl — Br — | — At.
Yem 370 00BsACHsCTCS?
100. Kax uzmeHnsiercst npo4HOCTh XuMHUueckoit cBszu B psiny HF — HCI — HBr — HI? Yem

310 O00BdAcHAeTcsa? Kakoil U3 TraJloreHuaoB  ABISETCS  HauOoOJee  CHIIBHBIM
BoccranoBurenem? Kakoi — Hanbosee ciiaObim?

101. Kakue opOuTamu aToMOB XJI0pa U MOJa UCHOJB3YIOTCS MTPU 00pa30BaHUU CBS3H B
monekynax Cl.O7 u 1205?
102. Hanwucates ¢popMyIibl OKCHAOB XJI0pa B CTETIEHU OKUCIeHus xiopa +1, +3, +5, +7 u

COOTBCTCTBYHOIIUX UM KHCJIOT. I[aTB Ha3BaHUA KHCJIIOT U YKAa3aTb, KaK U3MCHACTCA UX
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cua.

103. VYkazaTh pa3nuuus B CTPOCHHHM aTOMOB THTaHa M repmanus. Kak 3To Bimser Ha
XapakTep UX OKCUJOB U TUAPOKCHIOB?

104. Kaxkoii u3 IByX THIPOKCHIIOB MPOSBIsiET OoJiee ocHOBHBIE cBoicTBa: T1(OH)4 min
Zr(OH)s; Ti(OH)4 nu Ti(OH)3?

105. Hanwmcats popmynsl OKCHIOB BaHA M U yKa3aTh, KAK N3MEHSETCS UX XUMHYECKHHA
XapakTep MpH Mepexo/ie OT HU3IICH CTETIeHN OKUCICHUS K BBICIICH.

106. Kakoii u3 okcuoB umeeT 6ostee kuciaoTHbIN xapaktep: V20s wiun Nb2Os; V205 nnn
As205?

107. Hanwmcare »nexTpoHHBIE KOH(UTYpalii aroMOB Xpoma M MoiubaeHa. Jlate
0OBSICHEHUSL.

108. OO0bsICHUTH OJM30CTh ATOMHBIX PAIUYCOB MOJIHO/IEHA U BOJb(paMa U HEKOTOPOE
WX OTJIMYHE OT aTOMHOTO pajinyca XpoMma.

109. Kakue cremeHu OKHCIIEHUS XapakTepHBI Il Xpoma, MoJuOAeHa W BoJbPpama.
[IpuBecTn npuMepsl COETUHEHUN.

110. Hanmcare ypaBHEHUS peakiuii, KOTOpbIE XapaKTEpU3YIOT KHCIOTHO-OCHOBHBIC
cBolictBa okcunoB Cr203, CrOs3, MoOs, WO3/

111. Hammcare ypaBHeHus peakumii B3ammojeicTBus ruapokcuaa xpoma () ¢
pPacTBOPOM CEPHOM KHCIIOTHI, C pACTBOPOM €IKOTO KaJIHS.

112. Hanucate gopmynbl BO3MOXKHBIX OKCHJIOB MapraHiia ¥ COOTBETCTBYIOIIUX WM
THJIPOKCUIOB. YKa3aTh X CBOWCTBA: KUCIOTHBIC, OCHOBHBIE, aM(OTEpHBIE.

113. Hamnucate snexrponnsie popmyiasr Mn(1V), Mn(VII), Re(lll), Re(VII). Kakoii u3
aTOMOB B YKa3aHHOUM CTETICHW OKHCIICHHsI SIBJISETCSI HanOoJiee COJBHBIM OKHCIHTETIeM?
Kakoit Hanbosee CHIIbHBIM BOCCTaHOBUTENEM?

114. B kakux kucimoTax pactBopsieTcss Mapraner. Hamvcars ypaBHEHUS peaKiiuii.

115. Kakoii w3 wonoB — Fe?*, Co?" wm Ni** - oGmamaer 6ojee CHIBHBIMH
BOCCTAHOBUTEIIbHBIMU CBOMCTBAMHU?

116. Hammcarp ypaBHEHHUs peaKiuii B3aMOICHCTBHS JKeJie3a C:

117. a) pa30aBICHHOM U KOHIICHTPUPOBAHHOM XJIOPOBOIOPOIHOMN KUCIOTOM;

118. 0) pa30aBJICHHON ¥ KOHIIGHTPUPOBAHHOW CEPHOM KHCIIOTOM;

119. B) pa30aBJI€HHON a30THOW KUCJIOTOM.

120. Hanwucate snexTpoHHBIE (QOpMYJIbl aTOMOB IIMHKAa M KaaMmus. Kakoi W3 3THX
AJIEMEHTOB 00JaaeT 0oJiee BHIPAKEHHBIMU METANTMYECKIMH CBOMCTBAMU?

121. Hanwucates ypaBHEHUs peakiuii pacTBOPEHUS IMHKA B KUCIIOTAX:

122. a) XJIOPOBOJOPOTHOM;

123. 0) pa30aBIICHHOM U KOHLICHTPUPOBAHHOM CEPHOM;

124, B) pa30aBJIEHHON M KOHIICHTPUPOBAHHOMN a30THOM;

125. T') B IIEJIOYH.

126. Kakoii u3 oxcumoB Zn(OH); wnmu Cd(OH), momkeH mposBisth 60jee OCHOBHBIE
cBorictBa? [louemy?

127. Hanwcate ypaBHEHHsI peakiMM pPACTBOPCHUS PTYTH B KOHIIGHTPUPOBAHHOMN
a30THOM KHCTIOTE: B U30BITKE, B HEAOCTATKE.

128. VYkaxure MoJjio’keHHe MeIu U cepedpa B MEpUOJUYECKOM CHCTEME 3IIEMEHTOB M

HaMIIUTE 3JIEKTPOHHBbIE (GOPMYINBl UX aToMOB. [loyeMy BOCCTaHOBHTENIbHBIE CBOMCTBA
Meau U cepeOpa BhIpaKEHBI ci1abee, 4YeM Y IIEeI0YHbIX METaIOB?
129. Hamnmcatp ypaBHeHHS peakiuii B3aUMO/ICHCTBUS ME/IU C KUCIIOTAMU:
a) pa30aBJIEHHO XJIOPOBOJOPOAHOI;
0) pa30aBIIEHHO a30THO;
B) KOHLIEHTPUPOBAHHOM a30THOM;
T') pa30aBJIeHHOM CepHOI;
Keiicol (cuTyanuu v 3a1a4M ¢ 32/IaHHBIMHU YCJIOBUSIMH)
1. Ymcio HETPOHOB COBMA/IAET C YMCIIOM POTOHOB B SIPE M30TOMA: 23Mg, 33Na, 35K, 22Al.
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10.

11.

12.
13.
14.

15.

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

22.

23.
24,
25.
26.

217.
28.
29.
30.
31.

32.

BblunciauTh KOJIMYECTBO BEIIECTBA M KOJIMYECTBO MOJIEKYJ, cojaepskameecs B 100 T
oxcuna cepsl (V). Onpenenuts Maccy oH0# Mosekynbl SOs.

Beruncnuts axBuBaneHT CO: B peakiusax oopazoBanusi ¢ NaOH a) NaHCO3; 6) Na,COs.
IMpu coemuuenun 1,5 T Hatpus ¢ uU30bITKOM Xjopa oOpasoBaiock 3,81 r NaCl. Haiitu
SKBHBAJIICHTHYIO MAacCy HATpUs M €ro 3KBUBAJCHT, €CIU M3BECTHO, YTO IKBUBAJICHTHAS
Macca xjopa paBHa 35, 45 r/MoJIb.

ITpu temneparype 273 K u maBnenuu 101,3 xlla raz 3anumaer o6bpem 250 mi. Kakoit
o0weM 3aiimer ras mpu 96 klla u Toii ke Temmeparype?

1 »® rasa maxomaurcs npu 0°C. Ilpu kxakoif TemrepaType 0OBbEM ra3a yIBOHMTCS, €CIIH
aBJIEHHE OCTAHETCS HEU3MEHHBIM?

Han 40 mn raza npu 7°C u 96 xlla. Ilpu kakom naBieHun o0bem rasza gocturet 60 mu,
eciu Temneparypa Bozpactet o 17°C.

CKOJIBKO TpaMMOB KaJIBIIUSI BCTYITHIJIO B PEAKIUIO C BOJIOH, €Il 00EM BBIJICIIMBIIETOCS
Bojtopoa nipu 25°C u 99,3 kIla paen 480 min?

Coenunenue conepxut 24,26 % yrnepona, 71,62 % xnopa u 4,12% Bonopona. [InotHocTs
o Bogopoay 49,1. Haittu uctuanyro Gopmyny coeTuHEHUS.

Coenunenue cepol ¢ ¢pTopom conepxkut 62,8 % cepol u 37,2 % ¢ropa. Macca 118 mn
JTaHHOTO coenuHeHus B (popme raza, mmepenHoro npu 7°C u 98,64 klla pasua 0,51 r.
KakoBa uctrHHas (hopMysia COCTMHECHHSL.

[Ipomecc, mpoTeKalIU TPUA TIOCTOSIHHOM 3HAYEHWH TEMIIEpaTypbl B CHCTEME,
Ha3bIBACTCS: M30TCPMUUYCCKUM, H300apHIECKUM, aTMa0aTHIECKUM, U30XOPHUCCKUM.
Beruuciautes AH peakmuu:

B20O3 + 3Mg = 2B + 3MgO

Boruncnute Temioty mnepexoia rpadura B anma3, €CiIM H3BECTHO, 4YTO TEIUIOTa
obpazoBanuss COz u3 rpadpura AH%gs(CO2 (p) = — 94,05 kkan/monb, a U3 aamasa
AH®298(CO2 (anm)) = — 94,50 kKan/mMoJIb.

Breraucnauts n3menenne sutponun nepexoqaa H>O (xkp) B H2O (k) u H20 (x) B H20 (T).
Pe3ynbTaTel mosicHUTE.

BoruncnuTe u3MeHeHe SHTPOMUH B PEaKILIUU:

CoHs + 302 =2C0O2 + 2H20 (1)

Breruucnure nzamenenue sueprun ' n66¢ca npu 25 u 1000°C ansa peakuu:

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

eciu AH 98(p) = 131,3 /I, AS®98(p) = 133,6 Ix/K.

Kaxko#i ¢daktop — 3HTAIBIMUAHBIA WM SHTPOIMUHBIA — OMpPENEIsIeT BO3MOXKHOCTh 3TOM
peakuuu?

CKOJBKO TEIUIOTHI MOTpedyeTcs Al MOdydeHus 275 © MapraHiia COrjacHO ypaBHEHUIO
MnO2(t) + 2C(t) = Mn(t) + 2CO((r); AH%98(p) = 293 k/x? CKoIBKO TpU ITOM
BBIICNUTHCS IUTPOB okcuzaa yraepora (1) (u.y.)?

Breruucnure 3Hauenns AH 98, AS°208 1 AG®208 TSI peakiuu:

NH4Cl(x) = NH3(r) + HCI(r)

Kak Bnusier Temmneparypa Ha HarpaBJIeHHE paccCMaTpuBaeMoro mpoiecca’?

Ucxons u3 3naueHnii AG®98,f ICXOTHBIX BEIIECTB U MPOIYKTOB PEAKIIMH, BHIYHCIUTE
AG®298 CeIyIONTUX PEAKITHIA:

MgO(k) + CO2(r) = MgCOz3(k)

BaO(k) + CO»(r) = BaCOz3(k)

CaO(x) + CO2(r) = CaCOs(k)

SrO(k) + CO2(r) = SrCO3(k)

Kak mmenstores B pagy MgO — CaO — SrO — BaO kucia0THO-OCHOBHBIE CBOWMCTBA
OKCHJIOB, M KaK 3TO coryiacyercsi co 3HaucHueM AG°® o0Opa3oBaHHs paccMaTpHBAEMBIX
KapOOHATOB U3 OKCUIOB?

Brerurcnuth 0cMOTHYECKOE TaBJICHHE pacTBOpa, cojepxkaiiero 27 T Tiroko3sl B 500 M
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pactBopa npu 297 K.
33. JlaBnenue mapa Boxsl npu 20°C cocraBnser 2338 [1a. BeramcnuTh CKOJBKO TpaMMOB
caxapa cieayeT pacTBOpuTh B 720 T BOIBI Uil MOJIyYEHHUS PacTBOpPA, AABICHHE Mapa
kotoporo Ha 18,7 Ila MeHblIe faBieHus mapa BOAbI? BBUKUCIUTH NPOLIEHTHOE
COoJIepKaHMe caxapa B pacTBOPE.
34. B 10 M Boasl BHecau 0,2 T 6enka nuroxpoma C, MOJISIpHAs Macca KOTOPOTO COCTABJISIET
12400 r/mons. HaiiTu moHmWKEHUE TeMITepaTyphl 3aMep3aHus TOTYICHHOTO PacTBOPA.
35. [Ipu pactBopenun 0,2 r muroxpoma C B Boje oOmmii o0beM pactBopa moctur 10 mur
Bbraucnute 0CMOTHYECKOE AABIICHHE TIOIyYEHHOTO pACTBOPA, KOTOPOE OOHAPYKUTCS MPH
HAIMYAHA MEMOpPaHbI, POITYCKAIOIIEH MOJEKYIbI BOJbI, HO HE MPOITYCKAIOMIEH MOJICKYI
IUTOXPOMA.
36. PactBop caxapa Ci12H20011 oxaspBaer mpu 27°C OCMOTHYECKOE JaBIICHUE, PaBHOE
156 xIla. [TpuHUMast TUTOTHOCTH PACTBOpA PABHOM €AMHUIIE, BEIYUCIUTH TEMIIEPATYPY €TO
KPHUCTaJUTU3AIIH.
37. Tlpu kakoii TemnepaTtype OymeT 3amep3aTh pacTBop, coaepxammii 30 % (Mac.) 3TUIOBOTO
crupra?
38. Eciu  pactBoputh 25,51 BaCl, B 750r BOmBI, TO MOJy4HTCS PAacTBOP,
kpuctauusyromuiicss mpu — 0,756°C. BbUUCINTG KaXYyNIYIOCS CTENEHb JAMCCOIMAIIAN
COJIM B PacTBOpeE.
39. 3anmcaTh MOJIHYIO, KPATKYIO AIEKTPOHHBIC KOHPHUTYPAIlNH, a TAKKE H300pa3uTh KPATKYIO
AIIEKTPOHHYIO KOHPHUTYPALIHIO B rpadpuyecKoM BHJIE UTS CIEAYIONINX aTOMOB ¥ HOHOB: K,
P, Ti, Mo, Cr®*, Se*.
40. DrekTpoHHas CTPYKTYpa BAJICHTHOTO DHEPreTHYECKOTO YPOBHS aroMa IUpKOHUS (Zr) B
OCHOBHOM COCTOSIHMH nMeeT BU: 402582, 40°5s®, 4d25s!, 5s°5p?.
41. Kordurypamnusi BaJ€eHTHBIX JJCKTPOHOB B aToMax JIBYX DJIEMEHTOB BBIPAXKACTCS
dhopmynamu:
a) 3s23p? u 3024s?
6) 3d°4s? u 4s24p*

B kakux nepuoax v rpynmnax HaXoAsTcs 3TH 31eMeHTbI? JI0JKHBI JIM OHU OTINYATHCS IO
CBOMM CBOMCTBaM, UMesl OJJMHAKOBOE YHUCIIO BAJICHTHBIX AJEKTPOHOB?

42. loHW3aIlMOHHBIM MMOTEHIMAN AJIsi KAKOro M3 JIBYX 3JIEMEHTOB JOJIKEH OBbITh OOJIbIIei
BEJTMYMHOM, €CITH 3JIEKTPOHHAsl KOH(PUTypaIusi UX aTOMOB BbIpaXkaeTcs: opMmynamu:

a) 1522522p®3s23p? u 1s%2s22p53s23p°
6) 1s22s22p®3s23p°4st u 1s%2s%22p%3s23p%30d%4s!

43. ®opmyrna MOJIEKYJIbl BEIIECTBA, B KOTOPOH peaan3yeTcsl TOJbKO KOBAJICHTHBIN MOJIAPHBINA
i cBsa3u uMmeet Bua: CO, CaO, Oz, NaxCOs.

44.YcraHOBUTE COOTBETCTBUE MEXAY (OpPMYIOH MOJEKyabl WIM HOHA U TUIIOM
rudpuAM3aINK BAIGHTHBIX OpOUTaIel EHTPaIbHOTO aToMa:

BrF; —; NH4+ - SFs -
BapuanTsl 0TBeTOB: SP?, sp°, sp3d?, sp, spid.

45. OnpenenuTe TPOCTPaHCTBEHHYIO KOoH(puryparuio mojekyin: BeCl,, SnClz, SiFs, NFs,
PCLs, SFe, CIF3, SOs. Ykaxwute THII THOPUIU3AIUH.

46. Kakyio mpoCTpaHCTBEHHYIO KOH(PUTYPAIIUIO UMEET HUTPAT-HOH: IJIOCKYIO TPEYTOJIbHYIO,
TUHENHYIO, TETPAdAPUIECKYI0, OKTadAPUIECKYIO.

Kaxkas u3z mosiekynn CCls wimn CHClz umeet 60bInuii qUMOTBHBIH MOMEHT
JuckyccuoHHbIE Tpoueaypbl (KPYIJiblid €TOJ, AMCKYCCHS, MOJIEMHUKA, AUCHYT, 1edaThl,
MHMHH-KOH(pepeHunn)

1. DxBuBaneHT. 3aKOH SKBUBAJICHTOB.

2. TlpuroroBnenue pacTBopoB. CrocoObl BeIpaKEHUsI KOHIICHTPAIUI paCTBOPOB.

3. OcHOBHBIE TOJOXKEHUS MeTona BaleHTHBIX cBszei (BC). 'mOpuaHble mpencTaBiIeHHUS.
Jlenokann3oBaHHbBIE TT-CBSI3U U MPOLIEypa HATIOKEHHUS BaJICHTHBIX CXEM

4. OKUCIUTETHHO-BOCCTAHOBUTEIHHBIE PEAKIIHH.
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5. Xumwuueckoe paBHoBecue. Koncranta xumudeckoro paBHoBecus (Kp m Kc). Pacuer
paBHOBECHBIX KOHIeHTpauuil. CMmelienue pasHoBecus U npuHiun Jle-I1llarense — bpayna.
6. T'eomerpus monekyn, meroxa [ nitecnu.
7. CpoiicTBa pacTBOpOB 3JIEKTpoiuTOB. KoHcTaHTa M creneHs aucconuanuu. MonHOe
npousBeneHue Boabl, mkaina pH. Pacuer pH pactBopoB kucior n ocHoBanuii. Pacuer pH
Oy(epHBIX pacTBOPOB.
XuMHYecKas CBS3b B KOMIIJIEKCHBIX COEMHEHMSIX.
9. Ilpencka3aHue CBOMCTB BEHIECTB HAa OCHOBE NEPHOIMUYECKOTO 3aKOHA, MPEICTABICHUE O
MeToJax cpaBHUTENBbHOTO pacdyera M. X. Kapanersanna.
10. OcymiecTBiieHue  TpPEBpAlICHHs, MOJYYEHHE  HEOPraHMYECKOro  BeUIecTBa U3
MIPEII0KEHHOTO
KonTpoabHblii pabora
KonTponsnas pabora Nel
1. Oxcup metanna conepxxut 52,9 mac.% Meramna. OnpenenuTb MOJSPHYIO Maccy SKBUBAJIEHTa
MeTajia U ero Opomua B OOMEHHON pPEeakIlvu.
2. 11,2 1 (n.y.) 6pomoBomopoaa pactBopui B S00 mi Boabl. HaifT KOHLIEHTpalMio pacTBOpa B
Mac.%, MOJISUILHOCTE U MoJibHOE oTHOomenne HoO:HBr.
3. a) OxapakTepu3oBaTb KBAaHTOBBIMH YHCIIaMU BCE JJIEKTPOHBI aroMa a30Ta B OCHOBHOM
COCTOSIHUM; 0) HamucaTh 3JIEKTPOHHBIE (POPMYJIBl aTOMOB TEJUTypa U MOJIUO/IEHA, a TaKKe MOHA
Co®*.
4. a) B crnexyronux mapax aTOMOB WJIM MOHOB yKa3aTh y KaKOW 4YacTHIBI paguyc OoJibLIE:
Be u N, Cr?* u Co*, Rb* u Br; 6 ) B creayromux mapax KHCIOT U OCHOBaHHiT BEIOPATh Gosiee
cwibHyl0 Kucioty (ocHoBanue): H2002 u H2004; CsSOH u Ba(OH)2. OtBer 060CHOBATS.
5. OxapakTepu3yiTe BaJICHTHbIE BO3MOXXHOCTH atoma (ocdopa. OObsACHHTE, TIOUYEMY €CTh
monekyinbl PFs 1 PCls, a net monekyn NFs u NC15?
6. N3o0pa3uth cxembl TEpeKphIBaHUsS OpOWTajeii mpu O0Opa3oBaHWM CBSI3CH B MOJICKYJIE
MYpPaBbUHOM KUCIOTHI UCXOS U3 THOPHUIHBIX MPEICTABICHUH.
O1LeHKa 3aIaHUi:
Ne 3aganns 1 2 3 4 5 6 X
Ornenka, 0amn 2 2 2 2 1 1 10
KontponbHas padorta Ne2
1. Ha ocnoBe metoma I'miiecnu mpeackaszaTh reoMeTpuio ciaemyromux dactui: SnClz, SbHs,
PCl4". Yka3ath NOISApHBIE MOJIEKYJIEL.
2. Ha ocnoBe metona MO ornpenenuTh KpaTHOCTh CBSI3M KUCIOPOI-KUCTIOpO B MoJiekyiie Oz, a
TaK)Ke MarHWTHBIE CBOMCTBA 3TOW MOJeKyabl. Kak M3MEHUTCS UIMHA CBSI3U IpU MEepexoie OT
MoJieKyIbl O2 K MoJIeKyIsipHOMY HOHY O2"?
3. PaccmoTpeTs Ha ocHOBe MeToaa BC xumuueckyro cBs3b B kommiekcHbX HoHax [Ni(NH3)s]* u
[Ni(CN)4]% onpenenuTs: a) THI THOPHAN3ALNK OpOHTANEH IIEHTPAIBHOTO aTOMa, 6) TEOMETPHUIO
KOMILJIEKCA, B) €r0 MarHUTHBIE CBONCTBA.
4. JIns mpoBenenuss OBP B kucnoii cpeane mpurortosnen 1,2H pactBop Omxpomara kamnus,
uMeromui wioTHocTh 1,04 r/mi. OmnpenenuTs MOJSPHOCTH M TUTP 3TOTO PAcTBOPA, a TaKkKe
MOJIBHYIO JIOJIIO COJIM B PacTBOPE.
5. BBIYMCINTB CPEIHIOI0 SHTAIBIINIO CBS3U YIIIEpOA-KUCI0poa B Mosekyine CO2 1o cienyronmum
nauabiM: AH06p.CO2(r) = -393,5 kJIK/MOb;
1) C(x, rpadur) = C(r); AH®1 = 715,1 xJIx;
2) O2(r) = 20(1); AH% = 498,4 x]Ix.
6. st nposenenust OBP, B kKoTopoii Hcmonb3yeTcss OMXpoMaT Kajusl KaK OKUCIUTENb B KUCION
cpene, npurotoBieH 2,40 H pactBop atoro coenunenusi. CKOIbKO TpaMMOB OMXpoMaTa Kajws
HE00X0AMMO B3Th JUis purotosieHus 600 mi Takoro pactopa?
O1eHKa 3a1aHnil:
Ne 3ananus 1 2 3 4 5 6 Py
Orenka, 0amn 1,5 1 2 2 2 15 10

©
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Kontponsnas pabora Ne3
1. Tlo copaBouyHbIM JaHHBIM omnpenenuTs npu 298,15K koHCTaHTy paBHOBecHs Ipolecca
2NO2(T) > N204(T)
2. Bpruncouth paBHOBecHY KoHueEHTpamuio N204(r), ecnu ucxoanas xonueHtpauus NO2
cocTaBisiia 3 MOJIb/1I, a ucxoanas kouueHTpanus N>O4 Obuta paBHa HYITIO.
3. B 2 n Boas! pactBopuiu 5,0 11 (H.y.) OpOMOBOIOpOIA U MOTYYUIH PACTBOP € TIIOTHOCTHIO 1,01
r/mn. Berarenuts pH 3T0OTO pacTtBopa.
4. Haiitu koHLeHTpauuo U pH pacTBopa yKCyCHOM KUCIOTHI, UMEIOIIETO CTENEHb TUCCOIUAIIUN
12%. Kmucc. CH3COOH = 2¢10°. Cxompko M 70 macc.% pacTBOpa YKCYCHOH KHCIOTHI
(motHocTh 1,07 r/Mir) HEOOX0AMMO /171 TpUroTOBIEHHS 2,0 JT IEpBOHAYAILHOTO pacTBOpa?
5. Ilo crnpaBoYHBIM JAaHHBIM ONpeAeauTbh npu 298,15 KOHCTAHTY AMCCOLMALMU CUHWIBHOMN
KHCJIOTHI B BOJIHOM PacTBOpE.
6. Hanmucatp ypaBHEHHS OKMCIICHUS KaIbIIUs KOHIICHTPUPOBAHHBIM PACTBOPOM 230 THOM KHCIIOTHI,
OKHCJICHHS aTIOMUHUS pa30aBICHHBIM PACTBOPOM a30THOM KHUCIIOTHI.
OneHka 3ajaHuii:
Ne 3amanus 1 2 3 4 5 6 X
Orenka, Oamn 15 15 2 2 15 15 10
KonTponbnas pabora Ned
1. HanmncaTh ypaBHEHUS peaKlnii, TO3BOJISAIONIMX OCYIIECTBUTh MPEBPAIICHUSA:
Na;B4O7— H3BO3z— B20Os3— BCl13— H3BOs.
2. HanucaTp ypaBHEHHUSI peaKIuii:
KO3 + KMnO4 + H2SO4 — CsH + H.0 —
Al1Cl13 + K2SOs + H20 — Si+ HF + HNO3; —
3. BopoBoaopo ikl (0opaHbl): MOTyYeHUE, CTPOCHUE MOJIEKYJI, XHMUYECKUE CBOMCTBA HAa IPUMEPE
nudopaHa.
4. Ckonpko rpammoB RbDBr caemyer mo6aBute x 3 1 0,15 M pacrBopa HHUTpara
muammuHcepeopa(l), comepxariero U30BITOYHBI aMMHAK B KOJIMYECTBE | MOJIB/J, /IS Havasa
BBINaJIeHNs 6poMusa cepebpa? KoHCTaHTa yCTOWYHMBOCTH KOMILIEKCHOTO MOHA paBHa 1,8 107, a
NpOu3BEIeHHE PACTBOPUMOCTH Opommua cepedpa — 1210714,
5. Hanucatp ypaBHEHUsI peakluid, JeKalX B OCHOBE MPOMBIIIJICHHOTO MMOTY4YeHHUs alFOMUHUSA,
MarHusi 1 coJpl.
6. OcoOeHHOCTH XUMHH JTUTHSL.
O1LeHKa 3aJaHU:
Ne 3ayanus 1 2 3 4 5 6 X
Ornenka, 0amn 2 2 2 2 2 2 12
KontponbHas padorta Ne5
1. Hammcare  ypaBHEHHS  peaklMii, TMO3BOJSIONIMX  OCYIIECTBHUTh  IPEBPAICHUS:
H2SeOs—Se—...—H2Se—SeOs.
2. HanucaTp ypaBHEHHUSI peaKIUil:
Pb + HNO3(pa36.)— PHs + K2Cr207 + H2SOs—
NHsNO3z-t— SnO + KOH + H.O0—
3. Cynbhuasl CypbMbl, MBIIIbSKa M BHUCMYTa: TOIy4eHHE, B3aUMOJCWCTBHE C pPacTBOpPaMH
Cynb(GUIO0B U IIETOYeH.
4. Boruncaute pH 4,00 mac.% pactBopa NaHSOs; (mnotHocts 1,03 r/mi). Koncranta
JMICCOLIMAIIMU CEPHOM KHCIOTHI 0 BTOpOii cTynenu pasHa 0,01.
5. Hamwmcate ypaBHEHHS pEaKIMii, OTPaKArOIIUX XHMH3M IPOIECCOB 3apAIKd H Pa3psIKU
CBUHIIOBOTO aKKyMYJIATOPA.
6. Hammcarp ypaBHEHHs peakiuii B3aMMOJECHCTBHS 0JIOBA W CBUHIA C KOHIEHTPUPOBAHHBIM
pacTBOpOM a30THOM KHCIOTHI, 0J0Ba — C HM30bITKOM pasbamieHHoro pactBopa KOH u mpwm
cruaBieHuu ¢ KOH.
O1eHKa 3a1aHnil:

| Ne 3anannus |1 |2 |3 |4 |5 IB P |
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| Onenka, Gamn | 2 [ 2 [ 2 [ 2 [ 2 [ 2 (12 |

KonTtponeHas padota Ne6
1. HamucaTth ypaBHEHUs peakluii, IO3BOJISIOLUIMX OCYILIECTBUTD [TPEBPALLICHUS:
Au— H[AuUC14]— Au— AuCl3— K[Au(OH)4].
2. Hanucatp ypaBHEHUsI peakuii:
CrSO4 + H.0— Fe + O2 + H:0—
KMnO4 + KNO; + H.0— NiC12 + KCN(u36.)—
3. TlomydyeHue XJIIOPUCTOTO XpoMmmia W Ouxpomara kKamusi u3 coeauHenud xpoma (I11).
OxucnuTenpHble CBOMCTBA OUXpoMaTa KaJlusl.
4. Haiitu pH wu crenmenp ruaponmusa 0,1M pactBopa ¢opmmara Kajius, €cIu KOHCTaHTa
JMCCOLMAINY MypPaBLHHON KMCIOTHI paBHa 2-107,
5. HanucaTts ypaBHEHUs peakLUil pacTBOPEHMs 30JI0Ta B CEJICHOBOW KHUCIOTE, cepedpa — B
KOHLIEHTPUPOBAHHOM U pa30aBJIEHHOM PACTBOPAX a30THOM KUCIIOTHI.
6. HamucaTh ypaBHEHMsI peakliui, JIeXKaIUX B OCHOBE MPOMBIIIIEHHOTO MOJIy4Y€HHUsI MapraHua,
NepMaHraHaTa Kajusi U peHHUs.
OneHka 3aJaHui:
Ne 3amanus 1 2 3 4 5 6 z
Ornenka, 0amn 2 2 2 2 2 2 12
MuHnu-TecT

1) VYcraHoBHTE COOTBETCTBHE MEXy HCXOIHBIMU BEIIECTBAMH U MPOJIYKTAMH PEAKIIUit

Hcxonuble BemecTa IIponykThl peakuuu
A. Na2O u H.0 1. NaOH
b. Nawu H.O 2. Na2SO4 u H20
B. NaOH u H2SO4(p-p) 3. NaOH u H»
4. Na;SOsm Hz
5. NaHSOq4
6. Na.SO3z u H.0
Ortser:
A b B
1 3 2

2) YCTaHOBUTE COOTBETCTBHE MEXKIY CXEMOUW peakiuu W (GopmMysaoll HEIOCTaroImero B HEH
BEIECTBA

Hcxonubie BemecTBa BemectBo
A Ag+ HNO3gom) — AgNO3 + Hz0 + ... 1 NO;
b Ca+HNOspus) — Ca(NOs)2 + Hz20 + ... 2 NO
B Cu+ HNOsgus — Cu(NOs)2 + H0 + ... 3 NzOs
4 NH4NO3
OrTBeT:
A b B
1 4 2

3) YkaxxuTe BeUIecTBO, KOTOPOE B TAOOPATOPHH MOKET OBITh MCIIOJIb30BAHO KaK OKHCIUTENb

1. nepmaHranar xajuus

2. cepoBOJOPOT

3. cynbdu HaTpus

4. xopuja HaTpUs

Ortser 1

4) YkauTe BEIIECTBO, KOTOPOE B JTA00OPATOPHUU MOKET OBITh HCIIOJIH30BAHO KAK BOCCTAHOBHUTEIh
1. nuxpomar HaTpus

2. HOIUJT KaJIUs
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3. cepHas KHUCIOTa

4. propun HaTpus

Ortgert: 2

5) BeiGepute 1Ba BemecTBa, KOTOPbIE HE MPOSIBISIOT BOCCTAHOBUTEIBHBIE CBOMCTBA B BOIHBIX
pacTBopax

1) mepokcu Bogopoaa

2) HUTPUT HATpPU

3) HUTpaT Kaaus

4) cynbdut Kanus

5) cynbbun kamus

6) cynbdat Kanus

Otger 36

6) BeiOepuTe /1Ba BemecTBa, KOTOPHIE OTHOCST K THITMYHBIM OKHCITHTEISIM

1) mepmaHraHat Kajuus

2) cynbdar xenesa (II)

3) TUAPOKCHUI HATPHUS

4) a30THas KUCTIOTA

5) coJyistHast KUCIOTA

Otger 14

7) U3 mpejcTaBlieHHBIX COSTMHEHHI BBIOEPHUTE CHIIbHOE OCHOBAHUE

1). Ca(OH):

2). Fe(OH):

3). HoTe

4). HBrO

Otser 1

8) 13 npencraBieHHBIX COSTMHEHUIT BEIOEPHUTE CHIIBHYIO KHCIIOTY

1. HoTe

2. HBrO

3. HCIO4

4. NaOH

Otser 3

9) Beibepure 1Ba BemiecTBa, KOTOPBIC OTHOCST K TUITMYHBIM OKHCIUTEISIM

1) nuxpomar Kanus

2) cynbdar 1MHKa

3) TUApPOKCHU]L HATPHS

4) a30THas KUCIIOTA

5) nnaBUKOBas KUCIOTA

Otser 14

10) Beibepute 1Ba BemecTBa, KOTOPbIC OTHOCST K TUITMYHBIM BOCCTAHOBUTEIISIM
1) noaua Kanust

2) cepoBOAOPOI

3) runpokcun 6apust

4) cepHas KuCloTa

5) xJopHas KUCIoTa

Ortser 12

11) Hanumure GopMynbl 4eTbIpex KMCIOPOICOAEPKALINX KUCIOT XJI0pa, IPUBEAUTE HAa3BaHUS
3TUX COEMHEHUN

HCIO — xnopHoBatucras kucnora, HCIO; — xnopucrast kucnora, HClO3 — xmopHoBaTast KUCIOTa,
HCIO4 — xnopnas xucnora

12) Hanummure ¢GopMylibl HAaTPUEBBIX COJEH YETHIPEX KUCIOPOACOAEPKAIIUX KHUCIOT XJI0pa,
MIPUBEIUTE HA3BAHUS 3TUX COEAUHEHHH.

NaClO — runoxnopur Harpust, NaClO2 — xmopucrast kucnora, NaClOs — ximopHoBaTast Kucnora,
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NaClO4 — xnopHast KuciaoTa

13) Hanmummre gopmyibl kucnoTsl Gocdopa B CTEeHN OKUCICHUS +1 U ee cpeaHeil HaTpueBoi
cosit. Ha3oBuTe naHHbIe COCIUHEHMUS.

H3PO: — pocdoproBatucras xucnora, NaH2PO2 — runopochut narpus.

14) Hanummre hopmynbl KUCIOTH (ocdopa B CTENEHH OKUCICHUS +3 U ee cpeiHeil HaTpreBoi
cosit. Ha3oBuTe naHHbIE COEIMHEHHUS.

H3POs — dpocdopucras xucnora, NazHPOs3 — runodochut Harpwus.

15) Hanmummre dopmynbl Tpex KUcIoT ¢ocdopa B cTeneHu okuciaenus +5. HazoBurte manHbie
COCIMHEHUSI.

HPO3 — metadochopras kucnora, Hs3POs — oprodochopras kucnora, HsP2O7 — mupodochopras
KHCJIOTa

16) PaccuuTaiite mMaccy kapOoHaTa HaTpHisi, HEOOXOAUMYIO s mpuroToBienus 500 mu 14%
pacTBopa (IIOTHOCTH pacTBopa 1,1463r/cm’).

m(Na2,COz) = 500 * 1,1463 * 0,14 = 80,24 r

17) PaccumraiiTe Maccy XJIOpHaa KaJbIHs, KOTOpBIA coaepkutcss B 20 M1 pacTBopa C
KOHIIeHTpanuen 1,5 Mob/.

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

18) PaccumtaiitTe Maccy xmopunma Oapusi, KOTOpwld comepxwurcs B 300 mi pactBopa ¢
koHueHTpauuei 0,1 Mob/m.

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

19) PaccuuTaiite Maccy cynbdara HaTpus, HeoOxomumyro uis mpurotosienus 0,15 1 12%
pacTBopa (IIOTHOCTE pacTBopa 1,1244r/cm®).

m(NaxS04) = 150 * 1,1244 * 0,12=20,24

20) Heo6xoaumo mpurotoButh 500 M1 pacTBOpa THApOKCHIA HATpus ¢ KoHIeHTpanuen 0,01 H.
Paccuuraiite Maccy ruIpoKcHia HaTpUs, KOTOPYIO HEOOXOIUMO B3ATh.

m (NaOH) =0,5*0.01 ¥40=0,2r

21) CocraBbTe (hopMyITy KOMIUIEKCHOTO COCTMHCHHS 110 Ha3BaHMIO: HUTpaT Terpaammuame (1),
TeTpakapOOHWITHUKETH(0). YKaKUTE THUIT KOMIUICKCHOTO COCIMHEHMs (KaTHOHHBIN, aHMOHHBIMH,
HEUTpaTBHBIH).

[Cu(NH3)4](NO3)2 — katuonnsiii komiuiekc, Ni(CO)s — HeHTpanbHbIH KOMILIEKC

22) CocraBbre (GopMyay KOMILICKCHOTO COCAMHEHHs 10 Ha3BaHuio: rekcaruanodeppar(ll)
kanus, TpuxiaoporpuakBakooansT(lll). YkaxkuTe THIT KOMIIJIEKCHOTO COEIUHEHUS (KaTHOHHBIM,
AQHUOHHBIN, HEUTPATHHBIN).

Ka[Fe(CN)s] — annonnsrii komrieke, Co(H20)3Clz — HeliTpanbHblii KOMILIEKC

23) Hanumute ypaBHEHHS peakiuil, MPOUCXOIIIMX HpHU A0OABICHWHM B PACTBOP HUTpara
xpoma(lll) pacTBopa ruapokcua Kaus.

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

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

24) Hanumwure ypaBHEHHE peakKIMil, MpOUCXOAdAIled mpu AoOaBiIeHHH H30BITKA pacTBOpa
[MaHKIa KaJus K pactBopy cyibdara sxenesa(ll).

6KCN + FeSO4 = K4[Fe(CN)e] + K2SO4

25) Hanmummre ypaBHEHHE pEaKIHii, MpOHCXOAAled mpu M00aBIEHUH H30OBITKA pacTBOpa
aMMuaka K pactBopy cynbdara meau(ll).

4NH3z + CuSO4 = [Cu(NH3)4]SO4

26) 3amaHa cneayromias cxema peakiuu

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

W3 npennoskeHHoOro nepevHs Beioepute Bemectsa X U Y. BemectBo X sIBiISI€TCS OKUCIUTENEM B
JAHHOU peakiuu, a Y — BOCCTAHOBUTEIIEM.

1) XJIOpaT HaTpus

2) rugpokeus xenesa(ll)
3) cynbdar xenesa(lll)
4) CepHasi KUCIIOTa
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5) XJIOPH]] HATPUS
OmerX-1,Y-2
27) 3agana ciaeayrolas cxeMa peakinu
H3POs + KIO3 + X — Y + |2 + KoSO4 + H20
W3 npennoxxeHHoro nepeyHs Beioepute Bemectsa X U Y.

1) PHs

2) K2SO3
3) H3PO4
4) H2S04
5) KI

OrBer X—-4,Y -3
28) YcTaHOBUTE COOTBETCTBUE MEXKJIY PEarupyIONMMHU BEIISCTBAMHU W MapraHercoaep Kaium
MIPOJTyKTOM PEaKITUH:

PEATHUPYIOUIME BEIIECTBA MAPFAHEHCOI[EP)KAH.H/IPI
MMPOAYKT PEAKIIN
A) Nal + KMnO4 + H2SOs3— 1)  MnO
b) K3S+ KMnOs + H0 — 2)  MnSOg4
B) K3SOs+ KoMnO4 + H,0— 3)  MnO:
4)  KoMnOq
5) Mn(OH)
A b B

OtBeT 2 3 3
29) YcTaHOBUTE COOTBETCTBHUE MEXKIYy PEarvpylOMUMH BEIIECTBAMH W MapraHeICoAepKaIium
MPOJYKTOM PEaKIUU:

PEATHUPYIOIIME BEIIECTBA MAPI'AHELICOAEPXKAILINIA
I[MPOAYKT PEAKIIMA
A)  KNOz + KMnO4 + HCl— 1)  MnCl;
b) KNO: + KMnOs + KOH— 2)  MnCls
B) KNO; + KMnOs + H,O0— 3)  MnO;
4) KoMnOg4
5)  Mn(OH):

3anummuTe B TaOIUIy BEIOpaHHBIE ITUGPHI IO COOTBETCTBYIOITUMU OyKBAMH.
Orser: A b B
1 4 3

30) IIpu nelicTBuu pa30aBICHHOW CEPHOM KUCIOTHI HA ME/Ib

1) mony4daercs cynbhar Meau | BOJIOPOT

2) BBIAETSIETCS] CEPHUCTBIN ra3 U 00paszyercs cynbdaT MeIu U BoJa

3) peakius He UIET

4) obpazyercs cynb(ar Meau U BBIICISETCS CEPOBOIOPO

Otser 3

31). Vkaxure coequHeHHe a3oTa X, KOTOPOE SIBISAETCS KOHEYHBIM MPOJYKTOM CIEAYIOIIeH
LEMOYKHA XUMUYECKUX MPEBPALCHUN:

BapuanTs! oTBeTa:
1. NO

2. NO,

3. KNO,

4. KNOs

OtBet 4
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32). Ykaxurte coeIMHEHHE AIIOMUHUS X, KOTOPOE SIBJISETCS KOHEUHBIM IMPOJAYKTOM CIICTYIOIIEH
LEMOYKA XUMUYECKUX MPEBPAILCHUN:

3, 1" " HoO WalOH {sefrrmox)
Al pr—— > B pacTEnp X

Bapuants! oTBeTa:

1) ALOs

2) NaAlO;

3) AIl(OH)3

4) Na[Al(OH)4]

OtBeT 4

33) [lpu pelicTBUU KUCIOpOJa HA TUTUN

1) o6pasyercst mepoKCHI

2) oOpa3yeTrcst OKCUJL

3) oOpaszyercs 030HUT

4) peakuus HE UJIET

OtseT 2

34) [Ipu nelicTBUU Ha pacTBOp HUTpaATa cepedpa Ienoueii B 0CaJ0K BBINA1aeT

1) ruapoxcua

2) okcua

3) mepokcu

4) cepebpo

Otser 2

35) B KOHIICHTpUPOBAHHOW a30THOU KUCJIOTE PACTBOPSIFOTCS

1) ToapKO MEIh

2) ToaBKO cepedpo

3) menp, cepedpo u 30JI0TO

4) menp u cepedpo

Otser 4

36) CocraBbTe ypaBHEHHE pEAKIMH, MPOTEKAIONlee TIPH CIMBAHUU BOJHBIX PacTBOPOB
MepMaHraHaTa Kaiaus U cyab(puTa Kauus.

2KMnO4 + 3K2S03 + H20 = 2Mn0O; + 3K2SO3 + KOH

37) CocraBbTe ypaBHEHHE pEaKIMH, MPOTEKAIOIIEe NMPH B3aUMOJCUCTBUU ITMHKA C a30THOM
KHCIIOTOM, €CJIM OJJTHUM M3 ITPOIYKTOB siBsieTcst okcup azota (I1).

3Zn + 8HNO3 = 3Zn(NOz3), + 2NO + 4H>0

38) CocTaBbTe ypaBHEHUE PEAKIIUH, MPOTEKAIOIIEE MPH CJAMBAHUK BOJIHOTO pacTBOpa CyibpuTa
HaTpus C PaCTBOPOM AUXpOMAaTa HaTpHUsl, MOJAKUCICHHBIM CEPHON KUCIOTOM.

NazCr07 + 3NazSO3 + 4H2SO04 = Cr2(S04)3 + 4NaxSO4 + 4H,0

39) CocraBpTe ypaBHEHHUE pEaKIMH, MpOTEKarollee MpHU B3aMMOACHCTBUM HHKENS C a30THON
KHCIIOTOM, €CJIM OJJTHUM M3 ITPOJYKTOB siBisieTcst okcun azota (I1).

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

40) CocTaBpTe YpaBHEHHME pEaKIMH, MPOTEKAlollee MPHU MPOIMYCKAHUU CEPOBOAOPOIA uepe3
pacTBOp AUXpOMAaTa HATPUsl, OJAKUCICHHBIA CEPHOUN KUCIOTOM.

NazCr07 + 3HzS + 4H2S04 = Cr(SO4)s + 3S + NaSO4 + 7H20

41) CocTaBbTe ypaBHEHHE PEAKIUH, MPOTEKAIOIIee P CTUBAHUHN BOJHOTO pacTBOpa MEPOKCUIA
BOJIOpOJIa C paCTBOPOM MEpMaHraHaTa Kajus, OJAKUCICHHBIM CEPHOM KUCIOTOM.

2KMnO4 + 5H207 + 3H2S04 = 2MnS0O4 + 50, + K2SO4 + 8H20

42) CocTaBbTe ypaBHEHHE PEAKIUH, MPOTEKAIOIIee MPH CTUBAHUHU BOJIHOTO pacTBOpa MEPOKCUIA
BOJIOpOJIa C paCTBOPOM MOJUA KaJIHs, OJKUCIEHHBIM CEPHON KHCIIOTOM.

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

43) CocraBbTe ypaBHEHHE PEaKIMH, MPOTEKAIOIIee MPU CIMBAHUKM BOJHOTO PAacTBOPAa HUTPHUTA
KaJlis C paCTBOPOM HOJMAA KaJUsl, IOJKUCIEHHBIM CEPHON KHCIIOTOM.

2KI + KNO2 + H2SO4 = NO + I + K2SO4 + 2H20
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44) Paccuuraiite HopMmasibHOCTb 0,25 M pactBopa K2Cr207 u 0,1 M Na2S B peakuuu:
K2Cr207 + Na2S + H2S04 —- S+ . ..

Otser: Cu(K2Cr207) =0,25:1/6 =1,5 1. Cy(NazS) = 0,1:1/2=0,2 u.

45) Paccuuraiite HopMmanbHOCTH 0,3 M pactBopa KMnO4 1 0,1 M NaNO: B peakuuu:
KMnOs+ NaNO; + H,SO4 —

Oteet: Cy(KMnO4) = 0,3:1/5=1,51. Cy(Na2S) = 0,1:1/2=0,2 u.

46) Pacnionoxute BeliecTBa B opsaKe Bo3pactanus pH nx BOJHBIX pacTBOPOB:

1 - NaNOs3, 2 - K5S, 3- H2S0q

Otser: 312

47) Pacnoniokute BeliecTBa B nopsake yobiBanus pH X BOJAHBIX pacTBOPOB:

1 — NaxS0Os3, 2 - KOH, 3- CuSOq4

Otsert: 213

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

Otser 14

49) BeibepuTe /1Ba BellecTBa, BOJAHBIE PAaCTBOPHI KOTOPHIX UMEIOT HEUTPAIbHYIO CpPEy
1) NaCIO  2) KBr 3) K:SOs 4) Na2COs

Otgert 23

50) HauboupIiee KOJTUYECTBO TETUIOTHI BBIJCISIETCS B TIpOIiecce

1) 2Cqpagur) + Hary = C2Hor, AH? = 54,1 kkan

2) |2(r) + Hz(r) = 2H|(r), AH° = 53,2 KH)K

3) 2NO(r) + Oy = 2NOx(r), AH? = -113,5 xJIx

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

Otser 3

51) DuTanpnus peakmuu BoccTaHOBIeHUs okcuaa xpoma (l1) amomunamem cocrtaBiser -236
kJ>x/mMone Cr. TepMoxuMuueckoe ypaBHEHHE 3TON PEaKIuu

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

2) Cr203¢) + 2Alw) = Al O3() + 2Cr ), AH® = 236 [k

3) Cr203(q) + 2Alw) = Al O3() + 2Cr ), AH? = -472 x ]Ik

Otser 3

52) B pactBope kakoro coeaunerust pH Gonbie 77

1) cynbdar maraus

2) XJ0pUl aMMOHUS

3) HUTPUT KaJus

4) consiHas KMCIIOTa

Otser 3

53) B pacTtBope kakoro coeaunerus pH Gonbie 77

1) xsopua TuTUs

2) TUIOXJIOPUT KaJus

3) murpat meau(Il)

4) cepHast KUCIIOTa

Ortser 2

54). B pactBope kakoro coeaunenust pH mensbie 77
1) CynbGUT Kanus

2) XJIOpHJ] HaTpUs

3) HUTpAT HATPHUS

4) a30THas KUCIIOTa

Ortser 4

55) B pactBope kakoro coequnenust pH menblie 77
1) xmopu HKA

2) XJIOpUT HATpUs

3) amMuak
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4) kapOoHatT HATPHs

Otser 1

56) B pactBope kakoro coeauHenusi pH pasHo 7?
1) yKCYCHast KHCJIO0Ta

2) XJIOPHT KaJTHs

3) aMMHaK

4) KapOOHAT HATPHSI

Otser 2

57) B pactBope kakoro coeauHenust pH paBao 77
1) XJIOPH]] MarHus

2) cynbGar Kanus

3) cynbdat meau(Il)

4) KapOOHAT HATPHSI

Otser 2

58. BriOepuTe 01HO BEPHOE CY)KJIEHUE U3 IIPEJICTaBIECHHbIX

1) B pactBOpe ammuaxa okpacka (peHoJiprargerHa CTaHOBUTCSI MaJIMHOBOM.

2) O4UCTUTH BOJY OT PACTBOPEHHOM B HEM COJIM MOKHO C IIOMOIIBIO JEIUTENbHONW BOPOHKH.

3) Jlyis HarpeBaHus paCTBOPOB B JTAOOPATOPUH MOKHO MCTIOJB30BaTh TOHKOCTEHHBIN XUMHUYECKUH
CTaKaH.

Otser 1

59. BriGepute 0/1HO BEpHOE CYKJEHHE U3 MPECTaBIEHHBIX

1) B pacTtBOpe ruapokcua HaTpUsl OKpacka METUIIOpaHKa HE U3MEHSETCSL.

2) B nabopaTtopuu it ©3MENbYEHHS TBEPABIX BEIIECTB UCIOIB3YIOT CTYNKY U MECTHK.

3) s u3MepeHust INIOTHOCTH PACTBOPOB UCIOJIB3YIOT 3BIUOMETD.

Otser 2

60. BeiGepute 01HO BEpHOE CYXKIECHUE U3 MPECTaBICHHBIX

1) BpoM oTHOCHTCS K JIeTKOBOCILIaMeHsrorumMcst sxuakocTsM (JIBXK).

2) Coun KanbLusl OYEHb SAOBUTHI, TIO3TOMY pabOTAaTh C HUMHU pa3pelaeTcs TOJIbKO B IepYaTKax.
3). [IpokanuBaHue BEIIECTB MOXHO MPOBOJAUTH B (apPOPOBBIX TUTJIAX.

Otser 3

61. BeiGepute 01HO BEpHOE CY)KICHUE U3 MPECTaBICHHBIX

1) INonydenue xsopa HEOOXOIUMO IPOBOJUTH B BBITSKHOM LIKaQYy.

2) B pactBope consiHOM KUCIO0THI (eHON(TaNEenH CTAHOBUTCS MAJTMHOBBIM.

3). IlpokanuBaHue BEIIECTB MOXKHO IPOBOANUTH B TOHKOCTEHHOH KOJI0€.

Otser 1

62) Paccunraiite pH 0,001 M pacTBOpa rupoKCcHIa TUTHSI.

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

63) Paccuuraiite pH 0,0005M pacTtBOpa rHAPOKCHAA KaTbITHUI.

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

64) Paccuuraiite pH 0,0001M pacTtBOpa rHAPOKCHAA KaTHS.

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

65) Hamumurte ypaBHEHHE AMCCOLMAIMM HUTpaTa amoMUHMs. PaccunTaiiTe KOHIIEHTpaLUIO
KaTHOHOB 1 aHHMOHOB B 0,003 MoJIb/1 pacTBOpe HUTpATa AIFOMUHUSL.

AI(NOs3); — AP+ 3NO3

[AP*] = 0,003 monb/n

[NO37=0,003 * 3 =0,009 Mob/71

66) Hanumure ypaBHeHUE qUccolMaluy XxJopHoH kucnotsl. Paccunraiite pH 0,0001M pactBopa
XJIOPHOM KHUCJIOTHI.

HCIO; — H* + CIO4

Otset: pOH = - Ig 0,0001 = 4

67) Hanumure ypaBHeHHE auccolalnuu cepHoil kucnotel. Paccuuraiite pH 0,0005M pactBopa
CEpHOM KUCJIOTHL. (TIpU pacyeTe NPUMHUTE CTENEHb TUCCOLMALNU cepHOM KucioThl 100%)

25



H2S04 — 2H* + S04

[H]=0,0005 * 2 =0,001 momnb/n

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

68) KonmeHTpauusi HHUTPAT-MOHOB B pacTBOpe HUTpaTa IMHKa cocraBiusier 0,02 Moib/m.
Paccuuralite KOHLIEHTpalMi0 HOHOB IIMHKa B 3TOM pactBope. Hanumure ypaBHEHUE
JMCCOLMAlMU HUTpaTa LIMHKA.

Zn(NO3), — Zn?*+ 2NOg3”

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

69) Hanummre ypaBHeHHE nucconManu a30THOM kucioThl. Paccunraiite pH 0,001 M pactBopa
A30THOM KHCIIOTBHI.

HNOs; — H"+ NOs

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

70) Hanmmmure ypaBHeHue auccormanuu oprodocdara Hatpus. Paccumraiite KOHIIEHTpAIHIO
kaTroHOB 1 aHnOHOB B 0,001 Mo/ €ro pacTBOpe.

NasPOs — 3Na* + PO,*

[PO+*1 = 0,001 moms/n

[Na™]= 0,001 * 3 =0,003 mous/x

71) Konuentpamus xkapOOHAT-MOHOB B pacTBope kapOoHara HaTpusi coctamisier 0,02 moub/i.
PaccuuraliTe KOHIEHTpalUMIO HWOHOB HATpuUsd B H3TOM pactBope. Hamummure ypaBHEeHuUe
JUCCOITMAITMN KapOoHaTa HaTPHSL.

Na,CO3 — 2Na*+ COz*

[Na'] =0,02 * 2 = 0,04 momun/n

72. PeakTUBOM Ha MOH Oapus SBIISETCS pacTBOP, COJIEP KA

1) THIPOKCHI-HOHBI
2) Cynb(dar-uoHBI

3) XJIOPHUI-HOHBI

4) HUTPAT-HOHBI
Otser 2

73. PeakTUBOM Ha MOH aMMOHUS SIBJISIETCS pACTBOP, COJEPKAIUIA

1) TMAPOKCUI-UOHBI

2) cynbdhaT-uoHBI

3) XJIOPHI-HOHBI

4) docdaT-uoHbI

Otser 1

74. BpiOepure 1Ba BEIIECTBA, KOTOPhIE MOTYT OBITh HCIIOJIB30BAHBI Ui Ka4eCTBEHHOTO
oIpeieNieHus Xopuaa oapus B pacTBOpe

1) xnopu TuTHS

2) HUTpAT HATpUS

3) cyabdar kanus

4) marpwuii

5) HuTpat cepedpa

Otser 35

75. BpiOepure nBa BeEIIECTBA, KOTOPbIE MOTYT OBITH WCIIOJIb30BaHBI JUIS KadyeCTBEHHOTO
OTIpeieNieHus1 OpOMU/Ia ATFOMHUHUS B PACTBOPE

1) xmopu TUTHS

2) HATpAT HATPHSI

3) TUAPOKCHUT KaJTUsI

4) autpat cepedpa

5) kapOboHaT Maruus

Otser 34

76) T'mapokapOOHAT-HOH MOKHO OOHApPY)KHTh B PAacTBOpPE C TMOMOIIbIO KHCIOTHL. Hanwmmmure
COKpAIllEHHOEe HMOHHOE YypaBHCHHE JIAaHHOW peakiuHu. YKaKUTE, KaKUM [PU3HAKOM
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COIIPOBOXKIACTCS TaHHASI PEAKITHSI.
HCO3- + H+ = CO2 + H2O0, BrizeiieHne Ta3za

77) @ochar-uoH MOXKHO OOHAPYKHTh B PACTBOPE C TMOMOIIBIO PAaCTBOPOB CoOJieH Oapwusi.
Hanumure cokpanieHHOE€ MOHHOE YPaBHEHUE JAHHOM PEaKIUu. YKaXUTe, KaKUM IMPU3HAKOM
COIIPOBOXKIACTCS TaHHASI PEAKITHSL.

2P043- + 3Ba2+ = Ba3(PO4)2, Beinagenue 6e1oro ocaaka

78) Non mean MOKHO OOHapyXHUTh B PacTBOPE C MOMOIIBIO PACTBOPOB CYJIb(PHUIOB IIETOYHBIX
MeTauioB. Hamuiure cokpalieHHOE€ MOHHOE ypaBHEHHE JTAHHOW pEaKIUu. YKaKHUTE, KaKuM
MIPU3HAKOM COTPOBOK/IAETCS JIAHHAS PEaKIIHS.

S2- + Cu2+ = CuS, BwINIaJicHHE YSPHOTO OCATKA

79) Harmimure ypaBHEHHE PEakIuy, MPOTEKAOIIEe MPU CIIMBAHUHU BOTHBIX PACTBOPOB KapOoHaTa
HaTpUs U HUTpaTa MeIU. Y KOKUTE, KAKUM MPU3HAKOM COTPOBOXKIAETCS JTAHHAS PEaKIIHsI.
2Na2C03 + 2Cu(N0O3)2 + H20 = (CuOH)2C03 + CO2 + 4NaNO3

Brinmanenue ocajaka v BbIZICIICHHUE Ta3a

80) Hanumure ypaBHeHHE peakIiu, MPOTEKarolee MPU CIMBaHUU BOJHBIX paCTBOPOB KapOoHaTa
HaTpHs U HUTpaTa AIFOMUHUS. Y KaXUTE, KaKUM MIPU3HAKOM COIPOBOXKIAETCS JaHHAS PEaKIUs.
3Na2CO3 + 2AI(NO3)3 + 3H20 = 2AI(OH)3 + 3CO2 + 6NaNO3

Brimanenue ocaaka u BeICICHHE Ta3a

3.1.2. MeToau4ueckue MaTepuajbl, ONpeAe/sONMe TPOUEeAypPbl ONEHUBAHHUSA 3HAHMIA,
YMeHH i, HABBIKOB M (MJIM) ONBbITA AeSATEJbHOCTH B X0/1€¢ TEKYIIero KOHTPOJISl YCIIeBaeMOCTH
YcTHBIN OTBET

Ornenka 3HaHUWM TpennonaraetT auddepeHnpoBaHHbINA MOAX0] K 00yJaroneMycs, ydeT
€ro MHJIMBUIyAJIbHBIX CITOCOOHOCTEH, CTENEHb YCBOCHUS U CHCTEMAaTH3aI[ii OCHOBHBIX TIOHSITHI
W Kareropud mo aucHuIumHe. Kpome TOro, OIEHHWBAEeTCs HE TOJBKO TIyOWHAa 3HAHHM
MTOCTaBJIEHHBIX BOIPOCOB, HO M YMEHHUE HCMOJIb30BaTh B OTBETE MNPAKTUYECKUN MaTepHall.
OueHuBaeTcs KyJbTypa peuH, BIaJeHUE HAaBBIKAMHA OPaTOPCKOIO UCKYCCTBA.

Kpumepuu oyenusanus: nocnenoBaTeIbHOCTb, IOJIHOTA, JOTUYHOCTh U3JI0KEHUS, aHAIU3
pa3IMyYHBIX TOYEK 3pEHHUs, CcaMocCTosTellbHOe O0O0O0OIIeHNe MaTepuana, HCIO0JIb30BaHNe
npodeccHoHaAbHBIX TEPMUHOB, KYJIbTypa pe4H, HaBBIKK OpaTOPCKOro HcKyccTBa. M3nmoskeHue
Marepuaia 6e3 GakKTHIeCKHX OITHOOK.

OueHka «omauuno» CTABUTCS B Cilydae, KOTJla MaTepuall M3J1araeTcs HCYEpIIbIBAOIIE,
MIOCJIEI0BATENIBHO, T'PAMOTHO M JIOTMYECKH CTPOMHO, MPU 3TOM PACKPBIBAKOTCS HE TOJBKO
OCHOBHbBIE MOHSTHS, HO M aHATU3UPYIOTCS TOYKH 3PEHHUS Pa3IMYHbIX aBTOpoB. O0yyaromumiics
HE 3aTPYAHSIETCS C OTBETOM, COOIIOIAET KYAbTYPY PEUH.

OneHka «xopouto» CTaBUTCA, €ClIM OOyUYaIOLIUICS TBEPIO 3HACT MaTepHall, FPaMOTHO U
M0 CYILIECTBY M3JaraeT ero, 3HaeT MPaKTHYecKylo 0a3zy, HO MPH OTBETE Ha BONPOC JOMYCKAaeT
HECYILIECTBEHHbIE OTPEIIHOCTH.

OneHka «yodogremsopumesnbHo» CTAaBUTCS, €CIM 00YJarOIIUiCsS OCBOUI TOJIBKO OCHOBHOM
Marepuai, HO HE 3HAeT OTJENbHBIX JIeTajeH, I0MyCKAaeT HETOYHOCTH, HEJIOCTATOUHO IPABUIIbHbBIE
(GOpMyIUPOBKHM, HapyllaeT IMOCIEeI0BATEIbHOCTh B W3JI0OKEHUM MaTepuana, 3aTpYyAHSETCS C
OTBETaMH, IMOKa3bIBa€T OTCYTCTBUE JAOJHDKHOM CBA3M MEXAYy aHalu30M, apryMeHTalued u
BBIBOJIAMHU.

OueHka «HeyoosriemgopumenvbHoy CTaBUTCS, €ClAM OOyJarolIuiicss He OTBeYaeT Ha
MOCTaBJIEHHBIE BOMPOCHI.

Keiicol (cuTyanuu v 3a1a4M ¢ 32/IaHHBIMHU YCJIOBUSIMH)

OOyyaromuiics JOMHKEH yMETh BBIIEIHTh OCHOBHBIE TOJIOKEHUS M3 TEKCTa 3aaadd,
KOTOpbIE TPEOYIOT aHAIM3a U CIY)KAT YCIOBHUSIMH pelieHus. McXo1s u3 mocTaBIeHHOTO BOMpoca
B 3aJ1aue, MOMBITATHCS MAKCUMAIILHO TOYHO ONPEACTUTH MPOOJIEMY U COOTBETCTBEHHO PEIIUTH €e.

3amaun MOTYT pemaThCsi YCTHO W/WIM MUCHbMEHHO. [Ipu pemieHuu 3afad Takke BaKHO
MPaBWIBHO C(HOPMYIUPOBATH W 3alKCaTh BOMPOCHL, HAauyuHas ¢ Oojee OOMMX M, KOHYAS
YaCTHBIMH.
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Kpumepuu oyenusanus — oueHKa y4uThIBAE€T METO/IbI U CPEACTBA, UCHOJIb30BAaHHBIC IIPU
peLIeHIH CUTYallMOHHOM, TPOOIEMHOM 3a/1a4H.

O1neHka «omauuHO» CTABUTCSA B CIydae, KOria 00yJaronuiics BBITOIHUI 331aHUe (PEIIH
3ajady), HUCIOJb3Yys B IOJHOM OOBEME TEOpETHYECKHE 3HAHHS M IPAKTUYECKHE HAaBBIKH,
MOJIY4YeHHBIE B IIPOIIECCe OOyUEHUS.

O1eHka «xopouto» CTaBUTCS, €CITU 00YJATOIIUIACS B 1I€JI0M BBITIOJIHII BCE TPEOOBAHUS, HO
HE COBCEM YETKO OIPENESeTCs] ONopa Ha TEOPETUUECKHUE TOJIOKEHUS, U3JI0KEHHbIE B HAYYHOI
JUTEpaType Mo JaHHOMY BOIIPOCY.

OueHka «yodogremsopumenbHoy CTaBUTCS, €CIIM 00yJaroLIUIiCs MoKa3all M0JI0KUTEIbHbIE
pe3yJIbTaThl B IPOLIECCE PELICHUS 3aa4u.

OueHka «Hey0os1emeopumenbHoy» CTaBUTCS, €CIU O00ydaroliMiics HE BBINOJHWI BCE
TpeOOBaHUS.

JucKyccuOHHbIE PoLeypPbl

Kpyenoui cmon, ouckyccus, nonemuxa, oucnym, oebamol, MUHU-KOH@epeHyuu SIBISTIOTCS
CPEICTBaMH, MO3BOJSIOUIMMH BKJIIOYUTH OOY4YalOIIMXCS B IMPOLECC OOCYXKJIEHUS CIHOPHOTO
BOIpOCa, MpoOJIeMbl M OLEHUTh UX YMEHHME apryMEHTHPOBaTb COOCTBEHHYIO TOUKY 3pEHHUS.
3aaHue naeTcs 3apaHee, ONpeenseTcss Kpyr BONPOCOB JUIsl 00CYKIEHUs, TPYNIbl yYaCTHUKOB
3TOTO 0OCYKICHUS.

JIcKyCcCHOHHBIE TPOLEAYPbl MOTYT OBITH MCHOJB30BaHBI ISl TOTO, YTOOBI CTYIEHTHI:

—JIydllle MOHSUIM YCBOsIeMbI MaTepuai Ha (oHE pa3HOOOpa3HbIX MO3UIMI U MHEHH, He
00s3aTeNbHO JOoCTUTrasi OOIIEr0 MHEHUS;

— CMOIJIM TOCTHYb CMBICII H3y4aeMOro Marepuaia, KOTOpPbIii HHOIJa 4YyBCTBYIOT
MHTYUTUBHO, HO HE MOTYT BBICKa3aTh BEPOAIbHO, YETKO U SICHO, WJIM KOHCTPYHPOBATh HOBBIN
CMBICJI, HOBYIO MO3HIIHIO;

— CMOTJIM COIJIACOBaTh CBOIO MMO3WLMIO WM JEUCTBHUSI OTHOCHTEIBHO OO0CYXIaeMOi
pOOJIEMBI.

Kpumepuu oyenusanus — olleHUBaIOTCA JEMCTBHS BCEX YUaCTHUKOB Tpynibl. [loHnmanue
npoOieMbl, BBICKAa3bIBAHUA W JEUCTBUSA TMOJIHOCTHIO COOTBETCTBYIOT 3a/JaHHBIM IIEJISIM.
CooTBeTCTBHE peaIbHOM JACHCTBUTEILHOCTH PEIICHHH, BRIPAaOOTAaHHBIX B X0/ UTPhl. BrageHue
TEPMHUHOJIOTHEH, NEMOHCTpalusl BIIAaJCHUS y4eOHBIM MaTepuajoM IO TEME WIPhI, BIaJCHUE
METO/IaMU apryMeHTalluu, yMEeHHe paboTaTh B rpymine (YMEHHE CIylIaTh, KOHCTPYKTUBHO BECTH
Oeceny, yoexaaTh, yIpaBiATh BpeMEHEM, OSCKOH(IMKTHO OOIIaThCs), AOCTHIKEHHUE HUTIPOBBIX
1enei, (COOTBETCTBUE POJIU — MPH POJIEBOM Urpe). SICHOCTh U CTUITb U3JTI0KEHHUS.

OneHka «omauyHO» CTaBUTCA B Cllydae, KOTJa Bce TPeOOBaHHS BBIMOJIHEHBI B MOJHOM
o0neme.

OneHka «xopouioy» CTaBUTCA, €CIHM OOyJaroluecs B LEJIOM JIEMOHCTPUPYIOT MOHUMAaHHE
po0IeMbl, BBICKa3bIBAHHSI U JICHCTBUS OJHOCTBIO COOTBETCTBYIOT 3aJJaHHBIM LieJIsiM. Perienus,
BBIPaOOTaHHBIE B XOJ€ WIPbI, MOJHOCTHIO COOTBETCTBYIOT peajbHOW AeicTBUTeIbHOCTH. Ho
HEKOTOpbIe 0OBACHEHHUSI HE COBCEM apTryMEHTHUPOBAHBI, HAPYIIICHBl HOPMBI OOIICHHUSI, HAPYIICHbI
BpEMEHHBIE PAMKH, HAPYIIEH CTUJIb U3JI0KEHHUSL.

OueHka «yoognemeopumenbHoy» CTaBUTCSA, €CIIA 00YyYaIOIIUEecs B IEJIOM IEMOHCTPUPYIOT
MIOHMMaHHUe NpoOJIeMbl, BBICKa3bIBaHUS U JEUCTBUS B LIEJIOM COOTBETCTBYIOT 3aJaHHBIM LIEJISIM.
OpnHako, pelieHus, BbIPAaOOTaHHbIE B XOJIE€ MIPbl, HE COBCEM COOTBETCTBYIOT pealbHOMN
nencTBuTeNnbHOCTH. HekoTopble OOBSICHEHHS HE COBCEM apryMEHTHPOBAHBI, HapyLICHbI
BPEMEHHBIE PAMKH, HAPYIIEH CTUIIb H3JI0KEHUSL.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €CIM OOydaroluecss HE MOHMMAIOT
npo0sieMy, UX BBICKA3bIBaHHSI HE COOTBETCTBYIOT 3a/JaHHBIM ILIETISIM.

TecrupoBanue

SIBrisieTCst OTHUM U3 CPEICTB KOHTPOJIS 3HAHUH 00yUYaIOIIMXCsl [0 JUCHUIUIMHE (MOIYIIIO).

Kpumepuu oyenueanus — npaBuiIbHBINA OTBET Ha BOIIPOC

OreHka «omauuHO» CTaBUTCS B CiIydyae, eciy MpaBuibHO BhiogHEHO 90-100% 3anaHuii.

Onenka «xopouwio» CTaBUTCS, €CIIN NPABUILHO BbINOJIHEHO 70-89% 3ananuii.
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Onenka «ydosiemsopumensHoy CTaBUTCS B CIIy4ae, €CIIM MPABUIBHO BhITIONHEHO 50-69%
3a/laHUAMN.

OueHka «Hey0doeiemeopumenbHoy CTABUTCS, €CIU IMPaBUIBLHO BBINOJHEHO MeHee 50%
3a/laHUAMN.

KonTtposabHas pabora

OneHuBaeTcsi HE TOJILKO TIIyOMHA 3HAHWK TIOCTABICHHBIX BOIPOCOB, HO M yMEHHE
M3JI0KHUTH MUCHMEHHO.

Kpumepuu oyenusanus: nocinenoBaTeIbHOCTD, MOJTHOTA, JIOTHYHOCTD M3JI0KEHUS, aHAIIN3
Pa3IMYHBIX TOUYEK 3PEHHS, CAMOCTOSITEIbHOE 00001IeHre MaTepuana. M3noxkenune marepuana 6e3
(aKTHUECKUX OIINOOK.

OmneHka «omauyHO» CTaBUTCS B CIIydae, KOT/1a COOTIOZICHBI BCE KPUTEPHHL.

OmneHka «xopouioy CTaBHUTCS, ecii 0OyJaroIIUIiCs TBEpAO 3HAET MaTepHaj, TPaMOTHO U
M0 CYIIECTBY H3JIaraeT ero, 3HAeT MPAaKTUYECKyl0 0a3y, HO JIOIYCKaeT HEeCYyIIEeCTBEHHBIE
MOTPEUTHOCTH.

O1eHKa «y0061emeopumenbHo» CTABUTCS, €CITU 00YYaIOIIHIICS OCBOMII TOJIHKO OCHOBHOM
MaTepHall, HO He 3HAaeT OT/ACIbHBIX JIeTaleH, J0MyCKaeT HETOYHOCTH, HEJIOCTATOYHO TPABHIIbHBIC
(GOpMYITHPOBKH, HApyIIaeT MOCIENOBATEIBLHOCTh B M3JIOKEHHM MaTepuaia, 3aTpyIHSETCS C
OTBETaMH, TIOKa3bIBaCT OTCYTCTBHE [OJDKHOHM CBSI3M MEXIy aHAJIW30M, apryMeHTalued u
BBIBOJIAMH.

OneHka «HeyoogiemeopumenbHo» CTaBUTCS, €CIM OOyJaroIWics HE OTBEYaeT Ha
MTOCTaBJICHHBIE BOTIPOCHI.

3.2. OueHoYHbIE MATEPHAJIBI 1J1s1 POBEIEHHUS MPOMEKYTOUHOI aTTeCTAIlUU
3.2.1. Kputepuu o1ieHKH pe3yJabTaTOB 00y4eHHs M0 AUCHHUILINHE (MOTYJII0)

Ikana PesyabraThl
IlokazaTen oeHNBAHUS Pe3y1bTATOB 00y4eHHSI
OLICHUBAHNSA o0ydeHuUst
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCIIEJOBATENbHO U IPAMOTHO €0 U3JIaraeT, ONupasich Ha 3HAHUS
OCHOBHOM U JIOIIOJIHUTENIBHOM JINTEPATYPHI,

- Ha OCHOBE CHUCTEMHBIX HAy4YHBIX 3HAHMH JenaeT KBaJIU(pUIMPOBAHHBIC
BBIBOZIBI M 000011IeHNS], CBOOOAHO ONEpPUPYET KaTErOPHIMH U MOHATHIMH.
Ymeer: - o0ydaromuiics yMeeT caMOCTOATENBHO M IPAaBHIBHO pellaTh y4eOHO-
npodecCHOHaNbHBIE — 3aJa4d  WIM  3aJaHusd, YBEPEHHO, JIOTHYHO,
MIOCIIEI0BATENBHO U apIYMEHTHPOBAHO U3JIaraTh CBOE PEIIEHHE, UCIIOIb3Ys
Hay4HBIC MTOHSTHSL, CChUIAsICh HA HOPMAaTUBHYIO 0as3y.

Brnaneer: - 0OydJaroLMiics BIaieeT PallMOHAIbHBIMU METOAAMU (C HCIOIb30BaHHEM
PaLMOHAIBHEIX METOANK) PEeIIeHHs CIOKHBIX Npo(ecCHOHANBHBIX 3aad,
MPE/ICTaBICHHBIX ACIOBBIMU UTPaMU, KeiicaMu U T.11.;

[Ipu pemeHny MpoOIEMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBS3KOH TEOPETHYECKHX MOJIOKCHUH € TPeOOBAHMSMU PYKOBOAAIINX
JOKyMEHTOB,

- U3JI0KEHMSI MBICIIEH B JIOTMUECKOM MOCIIEN0BATEIILHOCTH,

- CaMOCTOATEIBHOTO aHaJHu3a (DaKThI, COOBITHH, SBIEHUH, MPOLECCOB B HX
B3aMMOCBS3H U JHAJICKTHUECKOM PA3BUTHH.

XOPOLIO 3HaerT: - oOyJarommuiics TBepAO YCBOWJI MaTepual, JOCTaTOYHO TPAMOTHO €ro
W3JIaraeT, ONMpasich Ha 3HAHNS OCHOBHON W JOTIOMTHUTEILHOM JINTEPaTypHl,
- 3arpyaHsiercd B (OPMYJIMPOBAHWH KBAaTH()UIMPOBAHHBIX BHIBOJIOB M
0000IICHNH, OmepupyeT KaTeropusAMH M TOHATHAMH, HO HE BCEra
MIPaBWIIBHO MX BepH(HUINPYET.

Ywmeer: - o0yJaromuiicss yMeeT CaMOCTOSATENIFHO M B OCHOBHOM IIPABMIIBHO PEIIaTh
yueOHO-TIpo)ecCHOHAIbHBIE 3a/ladqi WM 33/1aHHs, YBEPEHHO, JIOTHYHO,
MOCIIEIOBATENIFHO M apryMEHTHPOBAHO H3JIaraTb CBOE pEIICHHE, HE B
TIOJTHOW Mepe WCIIONb3ysl Hay4YHbIE TMOHATHS W CCHUIKM Ha HOPMAaTHBHYIO
6azy.

Brnaneer: - OOyJarouMiicsi B LIEJIOM BIAJICEeT PAMOHATIBHBIMH METOAAMH PEIICHUS
CIIOXHBIX TIPO(eCCHOHATIBHBIX 3a/1a4, PECTABICHHBIX ETIOBBIMU HI'PaMH,
KelicaMHu | T.JI.;

[Ipn pemeHnM cMOr TPOJEMOHCTPHPOBATH JIOCTATOYHOCTh, HO HE
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TIYOMHHOCTH HABBIKOB,

- BBIJICJICHUS TJIaBHOTO,

- U3JIOKEHUS MBICIIEH B JIOTMYECKOM ITOCIIEA0BATEIHHOCTH,

- CBS3KH TCOPETHUYCCKUX TONOKECHUH ¢ TPeOOBAHUAMHU PYKOBOISAIINX
JIOKYMEHTOB,

- CaMOCTOSATENILHOTO aHaiu3a (akThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aUMOCBSI3H U TUATIEKTHUECKOM Pa3BUTHHU.

YIAOBJIETBO- 3HaeT: - o0yJaroIuiicss OpHEHTUPYETCS B MaTepHaie, OJHAKO 3aTPYIHSIETCS B €ro
PUTEJIbHO H3JI0’KCHU Y,

- TOKa3bIBaeT HEIOCTATOYHOCTh 3HAHWM OCHOBHOW M IOTOJHHUTEIHHOM
JIUTEPaTypH;

- c1ab0 apTyMEHTHPYET HaydHbIE MTOJI0KEHHS;

- MPaKTUYECKU HE CIIOCO0EH ChOPMYITHPOBATh BHIBOJBI 1 0000IIEHHS;

- YaCTUYHO BJIAJICET CUCTEMON MOHATHIM.

VYmMmeer: - o0yuaromuiicsi B OCHOBHOM YMEET PEeIIUTh y4eOHO-Tpo(ecCHOHABHYIO
3a/auy WM 3a/laHie, HO JIONYCKaeT OMIMOKH, cl1abo apryMeHTHUPYeT CBOE
pelieHre, HeA0CTaTOYHO HCIIOIb3yeT HAaYYHBIE IMOHATHS W PYKOBOASAIIME
JIOKYMEHTBIL.

Bnaneer: - oOywaromuiicsi BiazeeT HEKOTOPHIMH pPalMOHAJIbHBIMH METOAaMHU
PELIEHHsI CIIOKHBIX PO EeCCHOHANBHBIX 3a/1a4, TIPEICTaBICHHBIX JICIIOBEIMU
UIrpaMH, Keicamu U T.1.;

[1pu pemeHnH NpoJEMOHCTPUPOBAI HEJJOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- M3JIOKEHHS MBICIIEH B JIOTMYECKOM MOCIIeJ0BATEIbHOCTH,

- CBSI3KM TEOPETUUECKUX IMOJIOMKEHHH C TPeOOBAHUSMH PYKOBOASIIHMX
JIOKyMEHTOB,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITHI, SBJICHUH, MPOIECCOB B MX
B3aMMOCBS3H U JHAJCKTHUECKOM PA3BUTHUH.

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

- He opMynUpyeT KBaTU(PUIMPOBAHHBIX BHIBOJIOB U 0000IIEHNIT;
- HE BJIAJCET CUCTEMOI MOHATHI.

VYmeer: oOyuarolmuiics He IoKa3aJl yMEHHE pellaTh y4eOHO-IPO(EeCCHOHAIBHYIO
3aJa4y WK 33JaHUe.
Bageer: HE BBIIOJIHEHBI TPEOOBAHUS, NPEAbIBIEMble K HABBIKAM, OLEHUBAEMbIM

«YIIOBIIETBOPUTEIIHLHOY.

3.2.2. KoHTpoJibHBIE 32aHUsI U/WJIM UHbIe MaTepHaJbl 1JIsl IPOBeJeHUs MPOMEKYTOYHOM
aTTrecTanuu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB (BAPHAHTHI TECTA)

1.

w

KopnyckyisipHO-BOJIHOBOM Ayanu3M. BerunciieHue ajiMHbl BOJHBI Ae-bpoiins s
MaTepuanbHOro oobekra. Kak yoeauThesi B OSIBJIEHUU BOJHOBBIX CBOWCTB
MaTepHUaIbHBIX 00bEKTOB?

CgoiictBa BosHOBOM (pyHKIMU. [loHaTHE 00 ypaBHenuu [llpeaunrepa. KBantoBbie uncna
KaK XapaKTepUCTHUKA COCTOSHUS DIIEKTPOHA B aTOME.

XapakTepucTUKa COCTOSHUS JIEKTPOHA B aTOME CUCTEMOU KBAaHTOBBIX YHCETI.

[punanun [Maynu u npaBuno Xynaa. CKoIbKO MAaKCUMAJIBHO 3JIEKTPOHOB MOKET
HaxoauTbes B N—cnoe, d-000104uke?

DNEKTPOHHBIN CIION, 2NIEKTPOHHAs 000J104Ka, dJIEKTPOHHAs opOuTans. MakcuMaibHOE
YHCII0 IEKTPOHOB B CJI0€, 000JI0YKEe U HAa OpOUTAIIH.

DHeprus 31eKTPOHa B MHOTOAJIEKTPOHHOM aTOMe. DHEPTreTHUYECKHUM Pl aTOMHBIX
opbutaseil. DnekTpoHHbie GpopMyisl atomMoB Ni, Se u nona Fe*,

CoBpeMeHnHas (HopMyIHpPOBKa NEPUOIHUUECKOro 3akoHa. [lepuonnyeckoe n3MeHeHue
CBOWCTB Ha MpUMeEpe YHEPTHH NOHHU3AIUHN aTOMa U painyca HOHa.

ATOMHBIE U HOHHBIE PAJINYCHI, KaK UX onpenensitoT? OCHOBHBIE 3aKOHOMEPHOCTH
W3MEHEHHS aTOMHBIX PaInYCOB IO MEPUOJIaM U TPYIIaM NepUOIHUECKON CHCTEMBI.
3aKOHOMEPHOCTH W3MEHEHHS HOHHBIX PaInycOB (KATHOHBI M aHHOHBI, d-Ckartue, f-
c)Katue, N302JEeKTPOHHBIE HOHBI).
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15.

16.
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18.
19.
20.
21.
22.
23.
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25.
26.
27.

28.
29.

30.
31.
32.
33.
34.
35.

36.
37.

DddexTrBHBIC 3apspI ATOMOB B MOJIEKYIax. /J{UMIONBHBII MOMEHT CBSI3H, TUTIOJILHBIHA
MOMEHT MOJIEKYJIbI U €€ cTpoeHue Ha npumepax moJiekyn H.O u COo.

OTHOcCHUTENbHAS cUila KUCIOPOAHBIX KUCIOT U ocHOBaHuM (cxema Koccenst) Ha mpumepax
HTcOs u HMnOy4 ; H2SeO4 u HaSeOs; TIOH u TI(OH)a.

HoHHas 1 KOBaJICHTHAs CBSI3M, UX CBOMCTBA. IloysApHas koBasieHTHas cBsa3b. UTO Takoe
3¢ deKTUBHBIC 3PSl AaTOMOB?

OcHoBHble n0J0KeHus MeToga BC npu onucanny XxumMu4eckoi cBsasu. BaneHTHble
BO3MO>KHOCTH aTOMOB a30Ta, pocdopa, pTopa u xmopa.

JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pazoBaHus CBs3H Ha npuMepe MoJiekya CO, HNOg,
n nonoB BFs~, NH4".

I'uOpuHbIe peaCcTaBICHUS IPU OMIMCAHUN XUMHUYECKOH CBsi3U. M300pa3uTe cXeMbl
MePEKPhIBAHUS aTOMHBIX OpOuTase npu odpazoBanuu cBsizeil B Mosekynax CO2 u BCls.
OO6pa3oBaHue KpaTHbIX cBsi3ell. CUTMa- U M-CBSI3U, X OCOOEHHOCTH.

[Tponeaypa HayoxeHus BaeHTHBIX cxeM B MeTojae BC mist onucanust apoOoHOM
KpaTtHOCTH cBsi3H Ha npuMepax Mosekyrn N2O, HNs, HNOs.

Mopenb OTTaNKUBaHUS JIOKATM30BaHHBIX 3JEKTPOHHBIX nap (Merox ['minecnu).
OcHoBHbIE TI0JI0XKeHHs Ha TpuMepe MoJiekya SO2 u SO.Cly.

Pacrnipenenure anekTpoHs! yacTullbl B2 o MosekynsapHbeIM opOuTansaM. Onpenenure
KpaTHOCTH CBSI3U U MarHUTHBIC CBOMCTBA YACTHIIBI.

Ha ocHoBe MeTo1a MOJIEKYJISIPHBIX OpOHTalIel 0OBSICHUTE TTapaMarHUTHBIE CBOMCTBA
kucioposia. KakoBa KpaTHOCTB CBSI3H B MOJIEKYJIIpHOM HOHE 0272

HNoHHas cBsA3b Kak MpeAebHbIN CiIydail KOBAJIEHTHOM CBsA3M. [lonspu3anns HOHOB U ee
BJIMSIHUE Ha CBOMCTBA BEIIECTB.

Bopopoanas cBsi3b: THUIIBI BOJOPOAHOM CBS3H, MOPAIOK BEJIUYMH SHTAIBIINN CBSI3U.
Brustaue BogopoiHOM CBsI3M Ha (PUBHKO-XUMHYECKHE CBOMCTBA BEIIECTB.

Tumbr MEXMOJEKYISIPHOTO B3auMoieicTBUsI (cuitbl Ban-nep-Baanbca).

TunnuHble OKUCIUTENN U BocCTaHOBUTENN. [[puBeauTe npumepsl.

THUIbI OKMCIUTENTBHO-BOCCTAHOBUTEIBHBIX PEAKIUMN, IPUBEIUTE IPUMEPHI.

Kpurepuit camonpousBoiasHoTo npotekanus OBP B pacTtBopax. CTaHAapTHBIE BETMYUHBI
3JIEKTPOIHBIX TOTEHIHUAJIOB. PAacCCMOTpUTE OKHUCIIEHNE IEPMAHTAHATOM KaJIUsl B KUCIIOU
cpene noHos Fe?* u Co?*.

dopmynrpoBKa 3akoHa ['ecca, ycIoBHS €ro BBIITOJIHEHUS. DHTAIBINU 00pa30BaHUs U
SHTAJbIIUU CTOPAHUA.

CrnenctBus U3 3akoHa ['ecca, Ipy Kakux YCIOBUSIX BBIIOJHAETCS 3TOT 3aKOH?

Oueprus [ m60ca, sHTANBNN; MX Pundeckuid cMbici. CBs3b Mexay dHepruei ['mooca n
sHTaNbIUEH. UTO Takoe SHTPONUNHBIN M SHTAJIBITUHHBIN (aKTOPHI?

Oueprus ['n66ca kak TepMmoanHaMuueckas GyHKIus coctosiaus. OnpeneneHue u
cBoiicTBa. Boruncnenue snepruu ['m66ca mpoiieccoB Mo CrpaBOYHBIM JAHHBIM.
Kpurepuii caMonpon3BOIbHOTO TEUEHUS PEAKLIM, SHTAIbIUNUHBIN U SHTPOIUITHBIN
(bakTopsl mporiecca.

CranpapTHble TEPMOAMHAMUYECKUE XapaKTepUCTUKU. [ToHsATHE O cTaHIapTHOM
COCTOSIHUM UHAUBUAYATbHBIX KUIKUX U KPUCTAIUNIMYECKUX BEUIECTB, Ta30B U PaCTBOPOB.
Xumuyeckoe paBHoBecHe. VicTuHHOE (YCTOMUYNBOE) U Kaxylieecs (KUHETUYECKOe)
paBHOBECHE; UX TPU3HAKHU.

Koncranra xumnueckoro pasHoBecusi. CBs3b BenunH K, 1 K¢ 17151 Ta30BBIX paBHOBECHI.
[TpyHIMIBI TOCTPOCHUS KBl CTAHTAPTHBIX TEPMOAUHAMUYECKUX (QYHKITUH
00pa3oBaHUs HOHOB B BOJIHBIX pacTBOpax. Kak onpenenuTs CTaHIaApTHYIO SHTATIBITHIO
0o0pa3oBaHUs XJIOPHUA Kallusi B BOJHOM pacTBope?

KoncranTa xumnueckoro paBHoBecust. CBs3b BennuuH K, 1 K¢ 17151 ra30BbIX paBHOBECHUI.
WneanvHble U pealibHbIe paCTBOPBL. AKTUBHOCTH, KO((DUIIMEHT aKTUBHOCTH KaK Mepa
OTKJIOHEHHS] CBOMCTB KOMIIOHEHTA PEAIbHOTO PACTBOPA OT €ro CBOMCTB B UJI€ATbHOM
pacTBope.
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69.

PaBHOBecue qucconmaum acCOMUPOBAHHBIX (CIa0bIX) AIEKTPOJIUTOB. 3aKOH
pazbasnenust OcTBanba.

BydepHbie pacTBOpHI U UX CBOICTBA HA MPUMEPE CMECH PACTBOPOB MypaBbUHON
KHCJIOTHI U (popMHUaTa Kausl.

PaBnoBecue qucconmanuu Boabl. Monnoe npoussenenue sosl. [kana sesmmuus pH u
pOH. Brruucnenue pH pacTBOpoB HEACCOLMMPOBAHHBIX KUCIOT U OCHOBAHUH.
[IpousBeneHne pacTBOPUMOCTH KaK KOHCTAHTa PaBHOBECHS pacTBOPEHUS U
JccoLMaluy MajopactBopumMoro coeaunenus. Csisp [1P ¢ pacTBopuMocTbio.
Oob1iee BeIpaxkeHue i 3Hepruu ['nbdca XuMUYECKOTO Mpoliecca MIPUMEHUTEIBHO K
BBIBOJIY YCJIOBMSI BBINIAJICHUSI OCA/IKa MaJIOpaCTBOPUMOTO COEANHEHUS.

VYcnoBust BbIIAAEHNS 0CA/IKa U PACTBOPEHMSI MAJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.
OcHOBHbIE IOHATHS XUMHH KOMIUIEKCHBIX COEIMHEHUH.

Knaccugukanus KOMIJIEKCHBIX COEMHEHNUN IO BUY KOOPIMHUPYEMbIX JTUTaH]IOB.
Homenknatypa KOMITJIEKCHBIX COEIMHEHHH.

PaBHOBecue qucconmanuy KOMIUIEKCHBIX coeAMHeHN. KoHCcTaHTa yCTOMYMBOCTH U
KOHCTAHTA HECTOMKOCTH.

XuMHY€ecKas CBSA3b B KOMIIJIEKCHBIX MOHAX C MO3UIUI METO/a BaJICHTHBIX CBsI3ed U
TEOPUHU KPUCTAIUTMUECKOTO N0Jsl. OCHOBHBIE MOJIOKEHUS TEOPUN KPUCTAIIMYECKOTO
oJIs

Pacuer pH pacTtBopoB cosield, THAPOIM30BAHHBIX IO KATHOHY.

['unponus no annoHy. Beruncienne KOHCTaHTBI THAPOIJIN3A 110 AHUOHY, €€ CBSI3b C
KOHIEHTpalnueit conm v pH pactBopa.

B3aumHoe ycusnenue ruaponnsa (COBMeCTHbIN ruponns). [lonueiii (HeoOpaTu Mblii)
TUAPOIIN3.

CKOpOCTh XMMHUUYECKOH peakiu. 3aKOH JEHCTBYIOIMX Macc. MOJEKyIsIpHOCTh U
MOPSAJOK pPEaAKIUU.

3aBUCHUMOCTh CKOPOCTH XUMHUYECKON peakliuy OT TEeMIEPATYphl, SHEPTUs (SHTAIBITH)
aKTUBAIMU. ['OMOTre€HHBIN U T€TEPOTEHHBIN KaTaJIn3, TPUMEPHI.

OO1as XxapakTepUCTUKA U XMMHUYECKHE CBOMCTBA LIEIOYHBIX METaJIOB.
Oco0eHHOCTH COeTMHEHUI IUTHUS TI0 CPABHEHUIO C COCTMHEHUSIMH JIPYTHX IIETOYHbIX
METAJLJIOB.

I'mapuel, OKCHIBI, NEPOKCHUIBI, THIPOKCUABI HIEIOYHBIX METAIUIOB: XUMUYECKas CBSI3b B
COEIMHEHMSIX, MTOIYYEHUE U CBOICTBA.

[Tonyuenue HaTpus, TUAPOKCHIA HATPUS U KapOOHATa HATPUSI B IPOMBIIILIICHHOCTH.
B3anmoselicTBre ¢ pacTBOpaMu mieouei: a) aM(pOTEPHBIX METAIIJIOB; 0) HEMETAJIJIOB; B)
KHCIIOTHBIX OKCHUJIOB; I') aM(POTEPHBIX OKCUIOB.

Oco0eHHOCTH cOeTMHEHUI OepHUILIHS 110 CPABHEHUIO C COSMHEHHUSIMH LIETI0YHO-
3€MEeJbHBIX METAJIOB.

OO1as XxapakTepucTUKa CoJield Oepuilivs, MarHus U MIeIOYHO-3€MENIbHBIX METAIIOB, UX
PacTBOPUMOCTb U TUIPOJIU3.

[Tonyyenue okcuaa, THAPOKCUIA KaIbLUs U XJIOPHOM U3BECTU B MPOMBILIIEHHOCTH.
OOm1ast xapakTepUCTHKA U XUMUYECKHE CBONUCTBA O0pa, ero noyryuyeHue.

Bopubliif anruapua, 60pHbIE KUCIOTH M UX COJIU: MOJIy4YeHHEe, CTPOCHHE U CBOMCTBA.
BopoBonopoibl: omydeHue, CTpOEHNE MOJIEKYII U CBOMCTBA. boporuapuasl MeTaios.
OO11ast XxapakTepUCTHKA U XUMUYECKUE CBOWCTBA ATIOMUHUS, MH/IMS, TaJUTUS U TaJTHSL.
[Tonyuenue anrOMHUHMUSL, €r0 OKCUAA U TUIPOKCHUIA B IPOMBIILIIIEHHOCTH.

Oxcup, rTUAPOKCU U COJIM AIFOMUHMS: UX TIOJY4EHHE U CBOMCTBA.

OOm1ast XxapakTepUCTHKA U XUMUYECKUE CBOMCTBA yTIiIepo/ia.

Oxcunet yraepona (11, 1V): nomydenue B mpoMBIIUIEHHOCTH U B 1a00OpaTopu,
KHCJIOTHO-OCHOBHBIE U OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOIiCcTBA. KapOOHMIIbI
METaJJIOB.

OO11ast XapakTepUCTUKA U XUMHUYECKUE CBOWCTBA KPEMHHS.
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70. [TosryyeHne KpeMHUs, CHITMKATa HATPUS M CTEKJIA B TIPOMBIIIIIEHHOCTH.

71. KBap1, KpeMHHEBBIE KHUCIOThI, CHITUKATHI, FeKCaQTOPOKPEMHHUEBAs KMCIOTA: TIOJIyUYCHHE
U CBOWCTBA.

72. O6mas xapakTepucTHKa ¥ XMMUYECKHE CBOMCTBA TeépMaHus, 0JI0BA M CBUHIIA.

73. OKcuapl ¥ THAPOKCUIBI 0JI0BA M CBUHIIA: UX B3aMMOACHCTBHE C KUCIOTAMU H HIEJIOYaMH,
OKHCITUTEIIFHO-BOCCTAHOBUTEIILHBIE CBOKCTBA.

74. Cynb(huasl 0JI0Ba U CBHHIIA: TIOJTy4YEHHE, KHUCIOTHO-OCHOBHBIE U OKHCIHTEIHHO-
BOCCTaHOBHTENbHBIE cBoiicTBa. OTHOLICHUE K nericTBHIO (NH4)2S 1 (NHa)2S,.

75. O0u1as XapakTepuCTHKa 1 XUMUYECKHE CBOMCTBA a30Ta.

76. Okcuapl a30Ta: MOIyYEHHE, CTPOCHHUE MOJIEKYJI, OKHCIUTEIHHO -BOCCTAHOBUTEIILHBIE
CBONCTBA.

77. AMMUaK ¥ THIPa3UH: MOJTyYeHNE, XUMHUYECKasl CBSI3b M CTPOCHHUE MOJIEKYJI, KHCIOTHO—
OCHOBHBIE M OKHCITUTEIFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA.

78. Peakiiuu TEpMHUECKOTO PA3JIOKEHHS COJICH aMMOHUSI: HUTPHUTHI, HUTpaTa, Ouxpomara,
cyne(dara, xjopuna.

79. l'unpokcmitaMuH, a30THCTOBOJIOPOIHASI KUCIIOTA U €€ COJIM: XUMHUYECKAast CBS3b U
CTPOCHHE MOJIEKYJI, TIOJy9eHHE U CBOICTBA.

80. B3anmoeiicTBHE METAIJIOB C a30THOW KUCIIOTOM.

81. Ilapckas Bojka U €€ OKHCIUTEIbHBIC CBOMCTBA HA IPUMEPE PEAKIIHHA C 30JI0TOM,
TUTATUHOH, CYIb(MHUIOM PTYTH.

82. Peakiinu TepMHUECKOTO PA3JIOKEHUS HUTPATOB PA3IMYHBIX METAJIIOB.

83. O0mas xapakTepucTHKa 1 XUMAYECKHEe CBOICTBA ochopa ero mosrydeHne B
MIPOMBIIICHHOCTH.

84. Oxcunpl hocdopa: mogydeHue, CTPOCHUE MOJIEKYI M CBOMCTBA.

85. ®ochopuoBatucrtas u Gpocopucras KUCIOTHI: MOTYyICHUE, CTPOCHUE MOJICKYI,
KHCJIOTHO-OCHOBHbBIE U OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. DOCHUTHI U
runoGoCchUTHI.

86. Kucnotsr pocdopa (+5) u kauecTBeHHBIC peakiiuu Ha HUX. [lomyuenue pochopHoii
KHUCIIOTHI B IPOMBILIIIEHHOCTH.

87. O0u1as xapaKTepuCTHKa U XUMUYECKHE CBOMCTBA MBIIIbAKA, CypbMbI U BUCMYTA.

88. Cynbuapl MbIIIbSIKa, CYPbMbI M BUCMYTAa: UX OTHOILIEHUE K KUCJIOTaM U K pacTBOPY
cyiabduga aMMOHUS. THOKUCIOTHI U UX COJIH.

89. l'anoreHu 1l MBIIIbSIKA, CYPbMbI M BUCMYTA: X MOJy4eHHE U TUAPOJIN3. THOKUCIOTH U
THOCOJIH.

90. Ilonyyenue kucmopoaa U NEPOKCHIA BOJIOPOIa B IPOMBIIIJICHHOCTH U B 1a00paTopuu.

91. Peakiuu nepokcuaa BOJOPOIa B POIU OKUCIUTENS M BOCCTAHOBHUTEIIS.

92. O0u1as xapakTepuCTHKa U XUMUYECKHE CBOMCTBA CEPhI, CeTICHa U TeJLTypa.

93. Ilony4yenue u cBOICTBa cepoBOIOpoIa. PAacCTBOPUMOCTD U TUAPOIH3 CYIb(PUIOB.
OTtHoieHue cynb(puaI0oB K KUCIOTaM.

94. Kucnopojcoiepskaliye KIUCIOThI Cephl, CEIeHa U TeJUTypa: MOJIydYeHHe, KUCIOTHO-
OCHOBHBIE U OKUCIIUTEIHbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA.

95. BzauMoeiicTBIEe METAJIOB C CEPHON KHUCIOTOM.

96. [TosryueHne cepHOM KUCIOTHI M CEPOBOJIOPOJIA B TPOMBIIILIEHHOCTH.

97. B3aumoelicTBEe HEMETAJUIOB C KOHIIEHTPUPOBAHHBIMU CEPHOM U A30THOM KHCIOTaMH.

98. [losyueHue Bo10pO/ia B MPOMBIIIEHHOCTH.

99. O6mas xapakTepucTHUKa U XMMUYECKHE CBOICTBA rajlOreHOB.

100. [Tomy4yenue xaopa, 6poma U Xjopara Kajaus B IPOMBIIUIEHHOCTH.
101. BopopoaHble coeJMHEHUs TalOTeHOB: MOJIyYeHHEe U CBOMCTBA.
102. Acconmanus Monekyn gpropoogopona. Judropua kanus.

103. OxucnutensHOE IEHCTBUE XJI0pa U OpoMa B IIEJIOYHON cpejie.
104. Oxcunppl XJ10pa U M0Ja: MOJIy4eHHE U CBOMCTBA.
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105. CorocTaBiIEHNE KUCIOTHO-OCHOBHBIX M OKHCIUTEILHO-BOCCTAHOBATEIbHBIX

CBOMCTB KHCJIOPOACOACPKAINUX KHUCJIOT I'aJIOrCHOB.

106. [omy4yeHnue u ruAPOIN3 raloTeHAHTUAPHUIOB.

107. @TOpHUIBI KCEHOHA: IIOJIy4E€HUE, CTPOCHUE MOJIEKYJI M XUMUYECKUE CBOKCTBA.

108. OOm1ast XxapakKTepUCTUKA U XUMUYECKUE CBOWCTBA MEH, cepedpa, 30J10Ta.

109. OO01as XxapakTepUCTUKA U XMMHUYECKHE CBOMCTBA 3JIEMEHTOB MOArPYIIbI IUHKA.

110. Conu uMHKa, KaAMHUS ¥ PTYTH, UX TUIPOIN3. AMUJIHbIE COEAMHEHUS PTYTH.
Coenunanus HQz(ll) mosydenue u cBoicTBa.

111. OO01as XxapakTepUCTUKA U XMMHUUYECKHE CBOMCTBA XpoMa, MOJIMOIeHa U
BoJIb(hpama.

112. Coenunenus xpoma (11 u Il1): nomydenue u coiicrsa.

113. Peakuuu xpomarta (quxpomara) Kajius ¢ BOCCTAHOBUTEISIMHU B KHCIIOHM,
HEWUTPAIBbHOM U IIEJIOYHOM Cpelax.

114. XPpOMOBBIM AHTUIAPHUJL, XPOMATBI M IUXPOMATHI: ITOJTYYEHUE U XUMHYECKUE
CBOMCTBA. XpOMOBas CMECH.

115. OO011as XapakTepUCTUKA U XUMUYECKUE CBOMICTBA MapraHila, TEXHEIUS U PEeHUSI.

116. Coenunenus mapranua (11): monydenue u cBoiictsa. Jlnokcu maprasiia,
MaHraHaThl ¥ IepMaHrasaTel. MapraHioBas KHCIOTa U €€ aHTHAPUL.

117. Peaknun nepmanranaTa Kajausi ¢ BOCCTAHOBUTEISIMU B KHCIIOM, HEUTPAJIbHON U
LIEJI0YHOM Cpeiax.

118. OO11ast XapakTepUCTUKA U XUMHUUYECKUE CBOMCTBA XkKee3a, KoOalbTa U HUKEJS.

119. [Tonyuenue u cBoiicTBa ruapokcu1oB U coseit xkenesa (11 u lll). Kauectsennsie
peaxkiuy Ha HOHBI XKelle3a.

120. [Tonydyenue xene3a, HUKEISI, XpoMa M MapraHiia B MPOMBIIIJICHHOCTH.

121. [TupomeTanmmyprudeckue crocoObl MOJYISHHs] METAIIIIOB (CBUHEI, ME/Ib, IIMHK) U3
Cynb(OUIHBIX PYI.

122. OkucIUTEeNbHOE ACHCTBHUE HUTPATA KAIKS U XJIopaTa Kajus MMPU HarpeBaHUH
(crutaBneHUM).

123. OO6pa3oBaHre aMMHAKAaTOB M THIPOKCOKOMITJIEKCOB METAJIJIOB M UX Pa3pyIICHUE

KHUCJIOTaMU U IIpU HAarpCBaHnu.

TexkcTbl MPO0JIEMHO-aHAIMTHYECKUX U (MJIM) MPAKTHYECKUX YUeOHO-TIPO(ecCHOHAIBLHBIX

3amaq
1.

2.

Hcxons n3 conu nojay4uTh TMAPOKCU LIMHKA U J0Ka3aTh ero ampotepHocTh. [Ipoaenars
peakuuu. Hanvcats ypaBHEHUS peakLMii B MOJIEKYJIIPHOM U HOHHOM BHJIE.

Hcxonsd n3 cosin NOJIY4UTh THIPOKCUA Xpoma (+3) M JoKa3aTh €ro amQpoTepHOCTb.
IIponenars peakuuu. Hanncate ypaBHeHMsI peakinii B MOJIEKYJIIPHOM U HOHHOM BUJIE
OmnpeznenuTts peakuuio cpelbl pacTBopa KapOoHaTa HATpUsl C MOMOUIbIO WHAMKATODA.
CocTaBuTh MOJIEKYJISPHBIE U MOHHBIE YPAaBHEHUS PEAKLUI ruposnsa 1o I crynenu, nateb
OTIpEeJEIIEHNE THAPOIIN3a.

Onpenennuts peakuo Cpeabl pacTBOpa XJIOpUAA JIOMHHMS C IOMOIIBI MHIMKATOPA.
CocTaBuTh MOJIEKYJISPHBIE U MOHHBIE YPABHEHUS PEAKLMI ruposnsa 1o I crynenu, nare
OIIpElIEeTICHUE TUIPOJIN3A.

[Iponenats peakiuio, HOATBEPXKIAOIIYIO OKUCIUTEIbHYIO criocoOHocTh KMm04 B kucIoi
cpene. CocTaBUTh ypaBHEHHME OKHMCIUTEIBHO-BOCCTAHOBUTENIBHON peakunu. PaccTtaBuTh
KOA(QQUIMEHTHl METOJOM 3JIeKTpOHHOro OanaHca. PaccuutaTh MOJSpHYIO Maccy
OKBUBAJICHTA OKUCIUTES.

I[IpojenaTh KauecTBEHHbIE peakiuK Ha kKaTuoHbl Fe?*, Fe3*. Hamucath ypaBHeHus peakiiuii
B MOJIEKYJISIpPHOM 1 MOHHOH opme. Ha3BaTh peakTUBEI.

I[IpojenaTh KauecTBEHHbIE peakiuy Ha Gocdar-uon PO ¥ Hanucats ypaBHeHHUs peakiuii
B MOJIEKYJISIpHOM 1 MOHHOH (hopme. Ha3zBaTh peakTHBHI.

[Iponenars kayecTBEHHBIE PEAKLIMU HAa KaTHOH cepeOpa. HammcaTh ypaBHEHUS peakiuii B
MOJIEKYJISIpHOM 1 HOHHOU (hopme. HazBaTh peakTHBBHI.
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10.

11.

12.

13.

14.

15.

16.

/!

18.

19.

[Iponenarh KaueCTBEHHbIE PEAKIIMM Ha XpOMaT U Juxpomar-uoHbl. HanucaTte ypaBHeHuUs
peakuuii B MOJICKYISIpHOWM U HOHHOHU opme. Ha3BaTh peakTUBEIL.

[Iponmenare peaknuio, MOATBEPKIAOIIYI0 OKHCIUTENbHYIO crnocobHocTh KoCr,O7 B
kucinoil cpene. CocCTaBUTh YpaBHEHHE OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOW PEAKLIMH.
PaccraButh KO3 HUIMEHTH METOJIOM 3JIEKTpOHHOro OanaHca. PaccuutaTh MOJSpHYIO
Maccy SKBUBAJIEHTA OKUCIIUTENSL.

BbruncnuTh MOJISIPHYIO KOHLIEHTPALMIO SKBUBAJIEHTA CEPHOM KUCIOTHI B PACTBOPE, TUTP
kotoporo paser 0,0065 r/mit. JlaTe onpeneeHne MOJISIPHOW KOHIICHTPAIIMHA SKBUBAICHTA
BELIECTBA.

Kakas macca H3P0s comepxwutcst B pactBope obbemom 200 My, eciau MOJsIpHAs
KOHIIGHTpanuss ee¢ B pactBope paBHa 0,2 monws/n? [laTh ompeneneHue MOJSPHON
KOHLIEHTpPAllMU BEIleCTBa

[posenars KayeCTBEHHBIE peakiuu Ha KaTnoH NHa'. HammcaTh ypaBHEHHS peakiuii B
MOJIEKYISIpHOM ¥ noHHOU hopme. Ha3zBaTh peakTHBBHI.

Jloka)kxuTe OMBITHBIM IYTEM, YTO B COCTaB XJOPOBOJOPOJHOM KHCIOTHI BXOJAAT HMOHBI
BOJIOpoJia U xJjiopa. Hamucarh ypaBHeHMsI peaklMii B MOJIEKYJIIPHOM M MOHHOU ¢opme.
HasBarp peakTussl.

[Iponenare kaueCTBEHHbIE PEAKIIMM HA KaTHOH Kasblusl. HamucaTs ypaBHeHUs peakuuil B
MOJIEKYISIpHOM ¥ noHHOU (hopme. Ha3zBaTh peakTuBbI

C IIOMOIIBIO ypaBHeHI/IH peaKHI/II/I OCYH_IeCTBI/ITe C.]'Ie,lly}OH_U/Ie HpeBpaHleHI/Iﬂ:
Zn0 —» ZnS0O;,

NaZn0,

ZnCly —» Zn(OH) /
T Zn(NOs)

Hanucate MonekynspHble ypaBHEHHS peakiuil. PaccMoTpeTb B HOHHOM BHAE WM Kak

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIHN IPOLIECC.
17.

[Iponenate kauecTBEHHBIE pEaKIMU Ha KaTHOH Kanus. Hamucath ypaBHEHUS peakiuil B
MOJIEKYJIIpHON 1 HOHHOM popme. HazBaTh peakTHUBBI

[Iponenath XMMHUYECKYIO pEAKLHIO, COOTBETCTBYIOIIYIO COKPALIEHHOMY HOHHOMY
ypaBHenuo: Ba?*+S0s* =BaSO, Hamucars ypaBHEHHs peakuUii B MONEKYISAPHOH H
noHHoO# ¢opme. Ha3BaTh peakTuBbI

[Iponenath XMMHMYECKYIO pEAKIUI0, COOTBETCTBYIOIIYIO COKPAIIEHHOMY HOHHOMY
ypaBHenuto: 2H*+C03? =H,0+CO,. HammcaTh ypaBHeHHs peakiuili B MOJEKYISAPHOH 1

noHHoO# dopme. Ha3BaTh peakTuBbI
20. cxonsd w3 CONM TONYYUTh THUAPOKCUJ ATIOMUHHS MU J0Ka3aTh €ro amM(OTEepHOCTbH.

HponenaTb PCaKIuu. Hanucartb YpaBHCHUA peaKHI/Iﬁ B MOJICKYJISIDHOM U HOHHOM BH/IC.

3.2.3. MeToguueckue MarTepuajbl, ompeae/siome MpoUeIypbl OLEHUBAHHUSA 3HAHMIA,
YMEHHUI, HABBIKOB B X0/1¢ IPOMEKYTOYHON aTTeCTALNH
IIpouenypa oneHnBaHus 3HaHMIA (TeCT)

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl

20

[TocnemoBaTenbHOCTE BEIOOPKHU

Omnpezenena mo pasaenam

Kpurepun onieHku

- IPaBIIIbHBIN OTBET Ha BONIPOC

«5» ecim npaBIIbHO BRIMONMHEHO 90-100% TecTOBBIX 3amaHuit
«4» ecim TIPaBHIIHHO BHIMOHEHO 70-89% TeCTOBBIX 3aMaHuit
«3» ecim TIPaBHIIHLHO BHIMOHEHO 50-69% TeCTOBBIX 3aMaHuit

IIpouenypa oneHnBaHus 3HaHMI (YCTHBIN OTBET)

KaXK0ro pasjacia

[Ipenen AIUTENEHOCTH 10 MmuHYT
[IpennaraemMmoe KOJIMYECTBO 3aJaHUIl 2 Bompoca
[ocnemoBaTenbHOCTH BRIOOPKHU BOIPOcoB U3 | CiydaiiHast

Kpurepun onenkn

- TpeOyeMBbIit 00BEM U CTPYKTYpa
- MB3JIOKEHHE MaTeprana 0e3 GakTHISCKUX OMHIOOK
- JIOTHKA M3JI0KEHUS
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- HCIIONB30BaHUE COOTBETCTBYIOLIEH TEPMUHOIOI U
- CTHJIb PEUH U KYJbTYpa peuu
- moa0op MPUMEPOB MX HAYYHOU JIMTEPATYPHI U IPAKTUKU

«5» ecnmm TpeGOBaHI/Iﬂ K OTBCTY BBITNIOJIHCHBI B ITOJTHOM o0BeMe

«4» ecnmm B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/I${ K OTBCTY, OJHAKO ¢€CTb
HeOOJIbIINE HETOYHOCTH B H3JI0KEHHUH HCKOTOPLIX BOIIPOCOB

«3» ecnu Tpe60BaHI/I$[ BBITIOJIHCHBI YaCTUYHO — HC BBIACPIKAH 06’beM, €CTh

(I)aKTI/I‘IeCKI/Ie OIHI/I6KI/I, HapylmieHa JIOruKa H3J1I0KCHUA,
HCAOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIAA TCPMHUHOJIOI'MN

IIpouenypa oueHuBaHusi YMeHMH

U HABBIKOB (pemelme l'lpOﬁJIeMHO-aHaJ'II/ITI/I‘lGCKI/IX Hu

NPAKTHYEeCKUX Y4eOHO-TTPoecCHOHAIBHBIX 32/1a4)

Hpez[naraeMoe KOJIMYECTBO 3aTaHUI

1

[ocnenoBaTelbHOCTH BHIOOPKH

CnyyaiiHas

Kputepuu ouenku:

- BBIJIEJIEHUE U TIOHUMaHUE MTPOOIEMBI

- yMeH#e 0000111aTh, COMOCTABIATH Pa3INYHbIE TOYKH 3PEHUS

- TIOJTHOTA MCIIOIb30BAHUS HCTOUHHKOB

- HaJIMYUE aBTOPCKOM MO3UIHH

- COOTBETCTBHE OTBETA MOCTABICHHOMY BOIPOCY

- WCIONB30BaHWE COIHAIBHOrO ombiTa, MaTtepuaioB CMU,
CTaTUCTUYCCKUX JaHHBIX

= JJOTUYHOCTbH HU3JIOKCHUA

- YMEHHe cJeaTh KBaau(UIMPOBaHHbIE BHIBOJBI U 00OOIICHUS C
TOYKH 3PEHUS PeLIeHHs MPOo(eCCHOHANIBHBIX 3a/1a4

- YMEHHE MPUBECTH TIPUMEDP

- OIOpa Ha TEOPETUYECKUE TTOTOKECHHUS

- BJIaJIEHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

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

«» ecmn B IICJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOONbIINE HETOYHOCTH B H3JIOKEHHH HEKOTOPHIX BOIPOCOB.
3arpyausercs B (QOPMYJIMpPOBAHMM  KBAIM(HUIUPOBAHHBIX
BBIBOJZIOB M 00O0OIIIEHHUH

«3» ecu TpeOOBaHMS BHIIOIIHEHBI YACTUYHO — MBITAETCS 00OCHOBATH CBOIO

TOYKY 3pEHUs, OJHAKO clabo apryMeHTHpPYeT Hay4dHble
MOJIOKEHUS, MPAKTHYECKH HE CIIOCOOEH  CaMOCTOSITEJIbHO
copMyaHpoBaTh BEIBOABI U O0OOILIEHWS, HE BUIUT CBA3b C
podecCHOHATBHON NeSTeIbHOCTBIO

4, YyeOHO-MeTOAMYECKOEe M MAaTepHAJbHO-TEXHHYeCKOoe olOecneyeHHe THCHHIINHBI

(MoayJis1)

4.1. JNeKTpPOHHbIE YUeOHbIe U3TaHUSA

1. OOmas u Heopranuveckass XuMusl : yaeOHuk st By30B / O. T. Oranecss, B. A. [Tonkos,

JI. 1. lepbakoBa, A.K.bpenb; mnon penmakumein 3. T.Oranecsna. — Mocksa :
WznatensctBo FOpaiit, 2023. — 447 ¢. — (Boiciee oOpazoBanue). — ISBN 978-5-9916-
6994-8. — TekcT : anexTpoHHbIi // Obpa3zoBatenbHas mnatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/510944.

Hukutuna, H. . O6mas u Heopranuyeckas xumus B 2 4. Yacte 1. Teoperuueckue
OCHOBHI : Y4eOHUK U npakTukym ajs By3oB / H. I'. Hukutuna, B. U. I'pebenbkoBa. — 2-¢
u3M., nepepad. u non. — Mocksa : U3natensctBo FOpaiit, 2023. — 211 c. — (Bricmee
oOpazoBanue). —  ISBN 978-5-534-04785-1. —  TekcT : DSIEKTpOHHBIA  //
Oo6pasoBartenpHast mwiardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/514851.
Hukutuna, H. I'. OO6mias u Heopranudeckast xumus B 2 4. Yacts 2. XUMHUs 2IEMEHTOB '

y4yeOHUK M mpakTukyMm i By30B / H.I. Hukutuna, B. U. I'peGenbkoBa. — 2-¢ u3n.,
nepepab. u jom. — Mocksa : M3zgarensctBo IOpaiit, 2023. — 322 c. — (Bricmiee
oOpazoBanmue). —  ISBN 978-5-534-04787-5. —  TekcT : DIEKTpOHHBIA  //

OopazoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/514852.
CysopoB, A. B. O0mas u Heopraundeckass xumusi B 2 T. Tom 1 : ydeOHUK 11st By30B /

A. B. CyBopos, A. b. Hukonbsckuit. — 6-e uzf., uctp. u non. — Mocksa : 3gareiascTBo
Opaiit, 2023. — 343 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-09094-9. —
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Texct : snextponHsni // OOpaszoBarenpHas mmiarpopma FOpaiit [caiitr]. — URL:
https://urait.ru/bcode/512754.

5. Hukonbckuii, A. b. OOmas 1 Heopranuueckasi Xumusi B 2 T. Tom 2 : yueOHUK 17151 By30B /
A. b. Hukonbckuii, A. B. CyBopoB. — 6-¢ u3n., ucnp. u gon. — Mocksa : M3naTenscTBo
Opaiit, 2023. — 378 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-09096-3. —
Texct : snextponnsni // OOpaszoBarenpHas mmiarpopma FOpaiit [caiitr]. — URL:
https://urait.ru/bcode/512755.

4.2. DiekTpoHHBIE 00pa3oBaTebHbIE PeCypChl
1. Dnexrponnas 6ubnmoreunas cucrema «5C FOPAMTy Biblio-online.ru (3BC «IOpaiity)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnextpoHHO-OmMOMMoreynas cucrema ZNANIUM [Onektponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas OubimoTeuHas cucrema «KOHCyIbTaHT CTyAeHTa» [ DIeKTpOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas osnexktpoHHass OubnuoTteka [OnektponHbIi pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexrponHas Oubnnoteka «KubepJlenunka» [Onexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmamnmonnas cucrema «EamHOE OKHO JOCTyma K 0Opa3oBaTeIbHBIM pecypcam)
[DnexTponnsIii pecypc]. — URL: http://window.edu.ru/.
7. denepanbHbIi LEHTP HMHPOPMAIMOHHO-00pPA30BATENbHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NMPodeccHOHATIBbHBIE 0a3bl JaHHBIX U MH(OPMANIMOHHBIE CIPABOYHbIE
CUCTEMBI

OO6yuatomumMcsi  obecriedeH J0CTyn  (yAaJeHHBIH JIOCTYIN) K HIDKE CICAYIOIUM
COBPEMEHHBIM MpoeCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM:

1. CnoBapum w OSHUOMKJIONEIWHW Ha Akamgemuke [OnekTpoHHbi pecype]. — URL:
http://dic.academic.ru.

2. Cucrema nH(pOPMAIIMOHHO-TIPABOBOTO obecnedeHus «I apaHTy [DneKTpoHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIEKT JIMIEH3HMOHHOTO W CBOOOJAHO PACHPOCTPAHSeMOro MNPOrpaMMHOIO
olecrneyeHusi, B TOM YHcJle 0Te4eCTBEHHOT0 IPOM3BO/ICTBA
1. JluuensnoHHOE MporpaMMHOE obecrieueHure: onepanuonHas cucrema Microsoft Windows,
nakeT oucHbIX npuiokeHuit Microsoft Office.
2. CBo0oaHO pacmpocTpaHsieMoe MPOrpaMMHOE 0OecriedeHUe: CBOOOIHBIE MAKEThI O(UCHBIX
npuioxkenuid Apache Open Office, LibreOffice.
3. IlporpammHOoe obecrieyeHHe OTEYECTBEHHOTO IPOU3BOJCTBA: CIPABOYHO-IIPABOBAS
cucrema «l'apant» (DneKTpOHHBIN nepuoauueckuii cpaBouyHuk «Cucrema APAHTY),
obpazoBatenbHas mnathopma FOPAUT (Dnexrponnas GuGmuoreunas cuctema «IBC
FIOPAWT» Biblio-online.ru (3BC «IOpaiit»)), 31eKTPOHHO-OMOIMOTEUHAsI CHCTEMa
ZNANIUM, snexktponnast Oubnuoreynas cucrema «KOHCyIbTaHT CTYACHTay.
4.5. O6opynoBaHue U TEXHMYECKHUE CPeACTBA 00y4eHHu s

Jns peanuzanuy AUCHMILTAHBL (MOIYJS) HCIONB3YIOTCS Y4eOHBbIE ayAuTOPUM JUIS
IpOBEACHUST Yy4EOHBIX 3aHATHHA, KOTOPbIE OCHALIEHbl OOOpPYAOBAaHHEM W TEXHUYECKUMHU
cpeacTBaMu OOy4eHHUs, U MOMELICHUs Ul CaMOCTOSTENbHOM paboThl 00yJaromuxcs, KOTopble
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOAKIIOYEHUs K ceTh «MHTepHEeT» u
o0ecreyeHbl JIOCTYIIOM B JJIEKTPOHHYI HH(OpMaIMOHHO-00pa3oBatenbHyo cpeny PXTY
umM. JI.V. MenneneeBa. [lomyckaeTcst 3aMeHa 000pyI0BaHUs €r0 BUPTYaJIbHBIMHU aHAJIOTaMHU.

HaumeHoBaHmne y4eOHBIX ayTUTOPHUI 1151 OcHaleHHOCTh Y4eOHBIX ayAUTOPHUIA VISl IPOBeAeH s
NpoBeaeHus1 y4eOHbIX 3aHATUHH H YueOHBbIX 3aHATHI U MOMeIIeHUI Il CAMOCTOSITeILHOM
MOMELICHUH /ISl CAMOCTOA TEJILHOI pa6oThI 000pyI0BAaHHEM U TEXHHYECKUMH CPEeACTBAMH
padoTbI* o0yueHus
YueOHble  ayaMTOpWH  JUId  TIpOBeJeHMs | YdueOHas ayAuTOpWsl YKOMIUICKTOBAHA CIELHMATH3WPOBAHHON
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http://fcior.edu.ru/

yueOHBIX 3aHATHH

MeOernplo, OTBEYAIOIIEHi BCEM YCTAHOBJIEGHHBIM HOpMaM W
TpeOOBaHUsIM, 00OPYJOBAaHHEM W TEXHHUYECKHMH CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYIbTUMEANHHOE 000pYAOBaHNE).

HOMCHIeHI/Ie JUIIsL CaMOCTOSTEIIEHOM pa6OTI)I

Ilomemenne  OCHAaIIEHO  KOMIBIOTEPHOM  TEXHUKOH  C
BO3MOXKHOCTBIO ~TONKIIOYeHHsT K cern «VHTepHeT» n
obecrieyeHneM JOCTyNa B DIIEKTPOHHYIO HH(OPMAalHOHHO-
obpazoBatenpHyto cpeny PXTY um. J[.W. MenneneeBa u k
9BC.

* Homep KOHKpETHOW ayAWTOpWH yKa3aH B INpHKa3ze 00 ayAuTOpHOM (oHJE, paclucaHUU Y4eOHBIX 3aHATHH U

pacnrcannu npOMexcyrquoﬁ aTTCCTalluu.
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