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 - -
[Ipodeccronanbubie - [IK-1 Coocobern  QopMHpoBaTh  BO3MOXKHEIE

pCIicCHHST Ha OCHOBE pa3pabOTaHHBIX I HUX
HEJIeBbIX IIOKasaTeNiel, aHajau3a HeOoOXOAMMOH
uHpopManuu W (HAKTOPOB,  BIUSIOMUX  Ha
JIeITENIbHOCTh TIPEANPUATHS, a TaKXKe C Y4eTOM
€CTECTBEHHO-HAYYHBIX OCHOB MW OCOOCHHOCTEH
TEXHOJIOTMYECKUX TMPOILIECCOB TMPOU3BOACTBA B
XUMUYECKON 0Tpaciiu

1.2. KoMmneTeHUMd M WHIUKATOPbI MX JAOCTH:KeHHs, (opMuUpyeMbIX JTHCHUILIMHOI

(Moj1yJieM) B Npolecce 0CBOEHHsI 00Pa30BaTe/IbHON MPOrPpaMMbl
Kon Koja nnaukaropa
KOMIIETEHIINN | KOMIIETeHIIMH
[K-1 IK-1.3 VYuuThiBaeT B ()OPMUPOBAHUU PEIICHUS] €CTECTBEHHO-HAYYHbIE OCHOBBI M
0COOEHHOCTH TEXHOJIOTMYECKUX MPOIECCOB MPOU3BOJCTBA B XUMHYECKOU
OTpaciu

1.3. Pe3yabTaThl 00y4eHHUsI 0 TUCHHUILTIHHE (MOIYJTIO)
Henap wu3ydeHusi AUCHMIVIMHBI (MoayJasi) — TpuoOpeTeHue 3HaHuM, (GOopMUpOBaHUE
COBPEMEHHBIX IPE/ICTaBIECHUI B 00NAaCTH TEOPETUYECKUX OCHOB XMMHUHM U XUMHH IEMEHTOB,
HEOOXOAUMBIX JUIsl MIOHUMAHUSI XUMHUYECKOT0, XUMUKO-TEXHOJIOTHYECKOTO ITPOU3BOICTBA.
B pesynbpTaTe nzydeHuss AUCIUTUIMHBI (MOYIIs) OOyUaIOIIMIACS TOTKEH
3HATh:
® DJIEKTPOHHOE CTPOEHUE ATOMOB M MOJIEKYII,
® OCHOBBI TEOPUM XUMUYECKOU CBSI3U B COCIMHECHUSAX PA3HBIX TUIIOB, CTPOCHHE BELIECTBA B
KOHJICHCUPOBaHHOM COCTOSIHUH;
® OCHOBHBIC 3aKOHOMEPHOCTH IIPOTEKAaHUS XMMHYECKHX IPOLIECCOB U XapaKTEPUCTUKHU
PaBHOBECHOTO COCTOSIHUS;
® METOJbI ONMCAHUSA XUMUYECKUX PABHOBECHM B PaCTBOpax 3JIEKTPOJIUTOB,
® CTPOCHHE U CBOWCTBA KOOPAMHALIMOHHBIX COCIUHECHHUI;
® IIOJy4YEHHE, XUMUYECKUE CBOMCTBA MPOCTHIX U CJIOKHBIX HEOPraHUYECKUX BEILECTB;
yMeThb:
® BBINOJIHATE OCHOBHBIE XUMHYECKHE OIE€paliM, OIPENesITh TEPMOIUHAMHYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKIIUI U PABHOBECHbBIEC KOHIICHTPALIMH BEILIECTB;
® HCIOJB30BaTb OCHOBHBIE XHMHMYECKHE 3aKOHBI, TEPMOJMHAMHYECKHUE CIIPABOYHBIC
JaHHBIE JUIs PeLIeHUs TPOo(eCcCUOHANBHBIX 33/1a4;
® [IPOrHO3UPOBATH BIMSHUE PA3IUUHBIX (PAKTOPOB HA PABHOBECHE B XUMUUECKUX PEAKIHUIX;
BJIAJCTh:
® TEOPETUYECKUMU METOIaMHU OITMCAHMSI CTPOEHMSI M CBOMCTB IIPOCTBIX U CJIOKHBIX BELECTB
Ha OCHOBE DJIEKTPOHHOI'O CTPOEHUS UX aTOMOB U IOJIOXKEHMSI B IEPHOJUUECKON CUCTEME
XMMHUYECKUX JIEMEHTOB;
® OCHOBHBIMH HaBbIKaMH paOOThl B XMMUYECKOH JIabOpaTopuy;
® DOKCNEPUMEHTAIbHBIMM METOJAMHU  OIpPENeNIEHUs] HEKOTOPhIX (DU3UKO-XUMUYECKUX
CBOMCTB HEOPraHUYECKUX COECTMHEHUM.
2. O0beM, CTPYKTYpPa U cojiep:KaHue JUCHUTIMHBI (MOIYJIsl)
2.1. O6beM TUCHUILIUHBI (MOTYJIs1)

Buowt yueonoii pabomui Dopmol 00yuenusn
Ounasn

Coz[epmarme HHIAHUKATOPpAa KOMIIETCHIIUU




OO0mast TPYI0eMKOCTh: 3a9CTHEIC SAUHUIIBI/9aChI 9/324
KonTakTHas padora: 216
3aHsATHs JIEKIMOHHOTO TUIIA 72
3aHATHs CEMUHAPCKOro TUMA 144
KoncyabsTamuu 0
IIpomeKyTOUHAsI aTTeCTANMSA: SK3aMEH, 3aUeT 36
CamocTositetbHast padora (CP) 72

2.2. Tempbl (pa3aesbl) TMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEI€HHOT0 HA HUX KOJIMYeCTBA
4yacoB 1o (popmaM 00pa3oBaTeIbHOI JeATETbHOCTH
Ounasn popma odyuenus

Buabl yue6Hoii padoThl (B yacax)
Ne | HammeHoBaHue TeM KonrakTias pagora
3ansaTusn
n/n | (pa3aesioB) 3aHATHS CEMHMHAPCKOIro THIIA CP
JIEKIIHOHHOr'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
cUcTeMa
3. OKHCIUTENBHO- 6 0 6 0 6 0 6
BOCCTAHOBUTCIIBHBIC
TPOIIECCHI
4, XuMuyeckas CBSI3b H 6 0 6 0 6 0 6
CTPOCHHUE MOJICKYJI
5. ITonsiThe o 6 0 6 0 6 0 6
XUMHYECKOMN
TEepMOJIMHAMUKE,
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 (MOAYJIsI), CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3jeiam)
BHIaM padoT
CoaepikaHue JICKIMOHHOI0 Kypca

No
n/n
1. | Ctpoenue atoma

HaumeHnoBanue TeM (pa3aesioB) Coaep:xaHue JEKIIMOHHOT0 Kypca

BomnHOBBIE CcBOicTBA MaTepHATbHBIX OOBEKTOB. YpaBHEHHE Jie
Bpotins.  CooTHomieHmMe — HeompeneneHHocTel [ eizenOepra.
IlonsTne o kBaHTOBOM MexaHuke M ypaBHeHuu lpenunrepa.
BonmHoBas ¢yHKOus. DJIEKTpOHHAS IUIOTHOCTh. XapaKTEPHUCTHKA
COCTOSIHUS DIIEKTPOHOB KBAaHTOBBIMU 4nciIaMU. KBaHTOBBIE uncna U
(hOpMBI 31eKTPOHHBIX 0071aKOB. DOPMBI 3JIEKTPOHHBIX 00JIAKOB IS
S-, p- 1 d-COCTOSIHHIA SJICKTPOHOB B aToMax. MHOrO3JICKTPOHHbIE
atombl. [Ipuammn Ilaynn. MakcuManabHOE YHCIIO 3JIEKTPOHOB B
JNEKTPOHHBIX  cliogX ®  obomoukax. IlpaBmmo  XyHpa.




HOCHCHOB&TGHBHOCTL OHEPIreTUYCCKUX ypOBHeI\/‘I OJICKTPOHOB B
MHOT'0O3JICKTPOHHBIX aTOMax.

ITepnoanueckuit 3aKOH u
MepUOJNUECcKasl cucTeMa

CoBpemMeHHas (dopMynrpoBKa TIEPHOINIECKOTO 3aKOHa.
[lepmonnueckast cucremMa U €€ CBS3b CO CTPOCHHEM aTOMOB.
3aroHEeHNe JJIEKTPOHHBIX CJIOEB U O0OJOYEK AarOMOB B
nepuoguuecko  cucreme  anementoB  J[.M. MeHnzaeneesa.
OCoOeHHOCTH DJIEKTPOHHOI'O CTPOEHHUsI aTOMOB B TpyIlmax, B
CeMelCTBaX JIAHTAHOUIIOB M aKTUHOMIOB: S-, P-, O- u f-aJeMeHTHL.
ATOMHBIE W WOHHBIE pAJWYChl, YCIOBHOCTH OTHX IOHSATHH.
W3MeHeHne paauycoB aToMOB [0 TIepHOJaM U Tpymmam
MEPHOINYECKON CHCTEMBI SJIEMEHTOB. VOHHBIE pajnychl U HX
3aBHCHMOCTh OT 3JIEKTPOHHOTO CTPOGHHSI aTOMOB M CTEICHU
OKHCIICHHsI. JHEprusi MOHU3AIMU M CPOJCTBO K DJIEKTPOHY Kak
XapaKTEePUCTUKU 9HEPreTU4ecKoro COCTOSIHUSI aToma.
3aKOHOMEPHOCTH B W3MEHEHHWU SHEPTUH HMOHMW3AIMU Ha TpUMEpe
9JIEMEHTOB BTOPOTO IIepuoja. 3HAUYEHHE MEPUOAMYECKOr0 3aKOHA
JUIsl ecTecTBO3HaHus. lIpenckasaHue CBOICTB BEIIECTB Ha OCHOBE
MEPUOIMUECKOro  3aKOoHa, Npe/ICTaBJICHHEe O  MeETo/ax
cpaBHUTENbHOTO pacuera M.X. KapanetbsHiia.

OKHCITUTENLHO-
BOCCTAHOBUTCJILHBIC npoueccm

CreneHp  OKHCIEHHMsS aToMa B COeIWHEHUH. Baxneiimue
OKHCIIUTENH U BOCCTaHOBHUTEIH. OCHOBHBIE CXEMBI NPEBPALICHUSI
BELIECTB B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuusax. Binusnue
TEMIIEPATYPbl, KOHLICHTPALU PEarcHTOB, UX MPUPOABI, CPEIbl U
JpYruX YCJIOBMM Ha TJIYOMHY M HampaBjeHHE NPOTEKaHUS
OKHCJIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKLIMI.

Xumuyeckass CBSI3b U CTPOCHHUE
MOJIEKYII

KoBanentnas CBsA3b, OCHOBHBIC IIOJIOKCHHSA MCETOJAa BAJICHTHBIX
CBsI3ei. DNEKTPOOTPUIIATENBHOCTh aTOMOB. MOHHAst 1 KOBaJIeHTHAsI
CBSA3M, CBOMCTBA KOBAJEHTHOM CBSI3U: HAIPABIECHHOCTb U
HacellaemocTb.  [lonspHast  koBasieHTHast  CBA3b.  JloHOpHO-
AKUENTOPHBI MeXaHW3M O00pa30BaHHUs CBS3H. XapaKTEPUCTUKU
KOBaJICHTHOM CBSI3U: AJIMHA, SHEPTUsl (SHTAJIBIINSA), BAJICHTHBIE YTJIbI.
CoOTHOIIIEHUE ATTHH U SHEPTUil (FHTANIBITNIT) ONUHAPHBIX U KPATHBIX
cBsi3eil. D eKTUBHBIC 3apsbl aTOMOB B Mojekyie. JIMmoibHbIN
MOMEHT CBSI3M M JUIIONBHBIH MOMEHT MOJEKYNbl. JIMMOJIBHBIE
MOMEHTBl M  CTPOGHHE MOJEKYIL. Paccmotpenne  cxem
MepeKpbIBAaHUSI ATOMHBIX OpOWTaneil nmpu oOpa3oBaHHMU CBs3eil B
Monekynax. [ uépuausanms BOIHOBBIX (DYHKIMH, IPUMEPHI SP-, SP?-
, Sp3—r146p14;[143aum”4. I'ubpumuzanust ¢ ydgactueMm d-opOurasnei.
3amonHeHne THUOPWAHBIX oOpOuTaNell HemoJeNeHHBIMH IMapaMu
aekTpoHoB. OOpa3oBaHHE KpaTHBIX CBs3€H; G- M T-CBA3U, WX
ocobeHHOCTH.  Jlenmokanu3oBaHHbIE T-CBA3M M Tpoleaypa
HaJlO)KEHHUs BaJIeHTHBIX cxeM. Meton I'wmnecrin. OcHOBHbIE
TOJIOKEHU ~ METONAa  MONEKYIsIpHBIX  opbOmraied  (MO).
CBs3bIBaIOIINE, HECBA3BIBAIOIINE W Pa3PhIXJIAIOIINE OpOUTAIH.
ITocnenoBarensHOCTS 3anonHeHUsI MO B IBYXaTOMHBIX YacTHIIAX,
COCTOSAMIMX W3 aTOMOB BToporo rmepuoma. OObscHeHHE
BO3MOXKHOCTH CYIIECTBOBAHHMS JBYXAaTOMHBIX YAaCTHI] IPH ITOMOIIN
meroga MO. OObsCHEHE MAaTHUTHBIX CBOMCTB MOJIEKYI M MOHOB C
mo3unuii Meroma MO. [loHATHE O MHOTOIEHTPOBOW CBSI3M Ha
MPUMEPE PACCMOTPEHUS] XUMHUYECKOW CBA3M B Monekyine BaHs.
Oo6mme CBEIICHUS 0 KOMIDIEKCHBIX COEIUHEHNX.
KommekcooOpazoBarens, JIWraHAbl, KOOPAMHAIMOHHBIE YHCHA,
JEHTAaHTHOCTh JIMTAH/IOB, BHYTPEHHSSI W BHEHOIHAA CQepbl
KOMIUTEKCHOTo coeuHeHus1. Kimaccnukanmsi KOMIJIEKCOB 110 BHIY
KOODJWHUPYEMBIX  JHraHAoB. HoOMEHKiIaTypa  KOMIUIEKCHBIX
coequaenmnit. [IpencraBnenne 00 W30MEpUH  KOMILIEKCHBIX
coenuHeHNH. Peakumy 0o0pa3oBaHUs W Pa3pyIICHUS] KOMITTIEKCHBIX
COeTMHEHUH. KBaHTOBO-XMMHYECKHE TPAKTOBKM  HPHUPOIBI
XMUMHYECKOM CBSA3M B KOMIUIEKCHBIX COCIMHEHHSX. Meron
BaJICHTHBIX cBsizeil. [loHsATHE O TeopHM KPUCTAIIMYECKOTO OIS
OObsicHeHHE MarHUTHBIX CBOMCTB M HAIMYMS WM OTCYTCTBUS
OKpPackd KOMIUICKCHBIX COEAMHEHUH. MEeXMONeKyIsipHas H
BHYTPUMOJIEKYJISIDHAasE BOJOPOAHAS CBsI3b. OHEPrHs W JJIMHA
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BOJOPOJHOM CBsI3U. BnusiHue Hanmuuusg BOAOPOJHOW CBS3M Ha
CBOMCTBA XMMHYCCKAX COCIAWHEHHWHA M MX CMECeH (TeMIepaTyphl
TJIABJICHUSI U KUTIEHUS, CTETIeHb AUCCOIMAIIMYA B BOIHOM PacTBOPE U
np.). VloHHas CBS3p KaK TMPENCNBHBINA CTydall KOBaJCHTHOU CBSI3H.
HenampaBineHHOCTb ¥ HEHACHIIIAEMOCTh  HOHHOM  CBSI3H.
IMonspuzanys WOHOB. 3aBUCHUMOCTh MOJSPHU3YIOUIETO JEHCTBUS
HMOHa W €ro MOJSIPU3YyEMOCTH OT THIIA DJIEKTPOHHOU CTPYKTYpHI,
3apsiia U pajuyca WOHOB. BiusHue mosspu3aldid Ha CBOICTBa
coemMHeHMH W wux cmeceil. OOmme TpeACTaBIeHUS O
MEXMOJIEKYISIPHOM B3aUMO/ICHCTBUU: OpHUEHTAIIOHHOE,
WHAYKIMOHHOE, AUCTIEPCUOHHOE B3aUMOJICHCTBHUSI.

Tlonsarue W) XHUMHYECKOH
TEPMOJMHAMUKE,
TEPMOJMHAMHUYECKHE GbyHKIIIU
COCTOSTHHSA

BHyTpeHHsI1 SHeprusi M DHTAIBNHS, WX (PU3NYECKUHA CMBICII.
IloHaTHe O TepMOAMHAMHYECKOH CHCTEME, H3OJIHpPOBaHHbIE
CHCTEMBl. DK30- M JHJOTEPMHUECKHE pEaKUUH. TepMOXUMHA U
TepPMOXUMHUYECKHE ypaBHeHUs. [IoHATHE 0 CTAaHAAPTHOM COCTOSIHUU
WHIUBUAYAIBHBIX KUJIKUX U KPUCTAJNIMYECKUX BEIECTB, Ta30B U
pactBopoB. CTaHIapTHBIE SHTAILIIMK 00pa30BaHMsI, PACTBOPEHHS U
CropaHusi BelllecTB. 3aKOH lecca M cleACTBUS U3 HETO.
Hcnonp3oBanue 3akoHa ['ecca A1 BEIYUCICHUS SHTATIBINN peakuuit
W OHTAJbNUI CBA3W B Monekyde. [loHsartue o0 sSHTponwmy,
aOComoTHAasE SHTPONUS W CTPOCHHE BemlecTBa. l3MmeHeHue
OHTPOIHNHU B PA3JIMYHBIX MPOLCCCax.

IToHaTHEe 0 XMMHUUYECKON KUHETHUKE.
XHUMHYECKOE PABHOBECHE

JeWcTByOmMX  Macc.  KoHcTaHTa ~ CKOpOCTH — pEaKIHH.
MonekynspHOCTh M TIOPSIOK PEaklUH. 3aBUCUMOCTh CKOPOCTH
pe€akuuu OT TEMIIEPATYyphbl; OSHTAJIbIIUA AaKTHBAllUH. [Tonstne o
TOMOI'€HHOM M I'€TCPOr€HHOM KaTaJInu3e€. HpI/IMepr KaTaJJUTUYCCKUX
MPOIECCOB B NPOMBINUICHHOCTH U JIaDOpaTOPHOW MpPAaKTHUKE.
HctuHHOE M Kaxylleecs paBHOBECHS, MX Npu3Haku. Koncranra
xummyeckoro paBHoBecust (Ko m K, mms ra3oBeIx paBHOBecHid).
Oueprus ' ub6ca, ee cBsA3b ¢ 3HTponuei U sHTaIbIMeH. Ou3ndeckuit
cMbIci dHepruu ['nb6ca. DHTPONUITHBINA 1 SHTANBIUHHBIN (aKTOpPhI
npouecca. Cesizsb AG’; ¢ KOHCTaHTOH paBHOBecHsi. PaBHOBecue B
TOMOT'€HHBIX u reTepOreHHbIX CHCTEMaX. Kpurepwuii
CaMOIPOM3BOJIBHOI'O  TIPOTEKAHUS MPOLECCOB B  HM300apHO-
M30TEPMHUYECKHX YCIOBHAX. CMeIeHHe XUMUYECKOI0 PaBHOBECHS,
npuHuun Jle-llatenee — bpayna. BausHue temneparypsl,
JaBJIeHHs, TOOABKH WHEPTHOTO Ta3a W W3MEHEHHs KOHIEHTpaLUH
peareHTOB Ha XUMHYECKOE PAaBHOBECHE.

PactBopsl. PaBHOBECHS B pacTBOpax

IIpouecchl, compoBoXkIarole o0pa3oBaHUE >KUIKUX HCTUHHBIX
pacTBOPOB  HE3JIEKTPOJIUTOB M 3yekTponuToB.  Kparkas
XapaKTEepPUCTHKa MEXYaCTHUYHBIX B3aMMOJEHCTBHHA B pacTBOpax.
UneanpHble W pealbHbIE PacTBOPBl. AKTHBHOCTB; KOI(pQHIMEHT
AKTHBHOCTH KaK Mepa OTKJIOHEHUSI CBOMCTB KOMIIOHEHTA PEaIbHOTO
pacTBopa OT €ro CBOHCTB B wmaeadbHOM pactBope. CrocoOs
BBIP@)XEHNS KOHIEHTPAUM pacTBOPOB. OKBHUBAIEHT M 3aKOH
SKBUBAJICHTOB. AcconmnpoBaHHbIE ¥  HEacCOLMHMPOBAaHHbIC
anekTponuThl. CreneHp aucconuanyi. KoHCTaHTa JuUCCOIMANUM.
3aBHCHMOCTD CTETICHH 3JIEKTPOIUTHYECKOM IUCCOLMALUN  OT
KOHIIGHTPALMN JJIEKTpoNluTa (3akoH pazbaBieHus OcTBaibaa).
Cocrostare 06€CKOHEYHOro pa30aBICHUS PACTBOpa DIIEKTPOIUTA,
CBOIICTBa TaKoro pactBopa. [lxana CTaHAAPTHBIX
TEPMOANHAMHUYECKNX (YHKIMHA 0Opa30BaHUsI HOHOB B BOIHBIX
pactBopax. CryneH4artasl AMCCOLMALMS 3JIEKTPOIUTOB. BrimsHue
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
pacTBOpEHMs  MaJlOpacTBOPHUMOTO  JJIEKTpOJiWTa. PaBHOBecue
JIMICCOIMAIINN B PAacTBOpaxX KOMIUIEKCHBIX COCAMHEHHUH, KOHCTaHTa
HECTOWKOCTH W KOHCTaHTa YCTOWYMBOCTH KOMIUIEKCHOTO HOHA.
Peakimm oOpa3oBaHWS W peaknMM pa3pylICHHs KOMIUIEKCHBIX
COeTMHEHUH. PaBHOBecme  muicconManiiii  BOABI, HOHHOE
MIPOM3BEICHUE BOJBI M €r0 3aBHCHMOCTh OT Temneparypsl. [lkama
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BeimmurH pH m pOH. Croco0s1 pacuera BenmunH pH pacTBOpOB.
Bydepusie pactBopsl. Ilonspusyromniee IeiicTBUE WOHOB COJNH Ha
MOJIEKYIBI BOABL. ['MAPOIN3 cosied, TUAPOIIN3 10 KATUOHY U aHUOHY.
Crynenuatslii TUIpoNn3. B3auMHoe ycuneHue ruipoian3a, MOMHbIH
(HeoOpatumeIii) TrApo3. KOHCTaHTa U CTEIICHb THIIPOJIH3a, CBS3bh
MEXKIy STHMH U KOHIIEHTparmend pactBopa. CrocoObl YCHICHUS U
noJiaBJeHus Tuaponu3a. [IoHsTHE O CONbBOHU3E.

XUMUS S-3JIEMEHTOB

lenounsle Metayuibl. OOIIAs XapaKTepUCTUKa CBOMCTB JIEMEHTOB,
HaxXOoXKIECHUE B IpUpOJE, MOITy4YE€HHE U XHUMHYECKHE CBOWCTBA
MeTaunoB. CoeMHEH NS IENTOYHbIX METAJIJIOB, OKCHIBI, IEPOKCHUIBI,
O30HU/IBI; TIOJIyd€HHE, UX CBOICTBA M XMMHYECKas CBA3b B 3TUX
COEAMHEHUAX. ['MAPOKCHABI ILENOYHBIX METAJJIOB, MOJIY4YEHUE B
npomelnieHHOCTH NaOH, Xxumuueckue CBOWCTBAa THIPOKCHIOB.
OOmasi xapakTepuCTHKa COJIeH, MOJTY4eHHE COJAbI MO METOAY
ConbBe. OcobenHoctn xumuu JuTHa. OOnacTn NpUMEHEHUs
IIEJOYHBIX MeETalioB M X coenuHeHud. IllemounoszemenbHble
MeTabl, Oepwuinid, MarHuit. OOIIas XapaKTepUCTHKa CBOMCTB
METAJUIOB, HaXOXKJCHHE B NPUPOJE, MONy4eHHE METaJUIOB M HUX
XUMHU4Yeckne cBoWcTBa. OOmas XapaKTepUCTHKa COJiel 3THX
3JIEMEHTOB, MX PAacTBOPUMOCTb U TUApoau3yeMocTb. OKCHIBI U
THJPOKCHJIBI ATUX 3JIEMEHTOB: MOTYyY€HHE U XUMUYECKHE CBOMCTBA.
XectkocTh BO/BI M MeTO/IBI ee ycTpaHeHusi. OCOOEHHOCTH XUMHHU
oepmwutns. O0JacTH MPUMEHEHHS METAJUIOB M UX COCTMHCHUH.

XUMHUS P-3J1EMEHTOB

OO6mmas xapakTepUCTHKa [ - DJIEMEHTOB, CPAaBHEHUE XHMHUYECKUX
CBOWCTB M PEaKIMOHHON criocoOHocTH. bop. Coemunenus O0opa B
npupoie, MmojayueHre 0opa U ero XMMHYEeCKue CBOicTBa. bopubl
METAJJIOB, OOPOBOJOPOJIBI, OOPOTUAPUABI METAIJIOB: IMOJIYy4EHHE,
XMMHMYECKas CBfA3b B OOpOBONOPONAX, XWMHYECKHE CBOWCTBA
coequHenuit. Hutpun 6opa u MaTepuaisl Ha ero ocHOBe. bopHbIit
aHruapua U OOpHBIE KUCIIOTHI, MONyYEHUE M KHCIOTHO-OCHOBHbBIE
cBoiicta. [lomydeHue rajoreHuJOoB 0Oopa W UX THUAPOIU3.
IIpumenenne 6opa u ero coenauHeHui. AmomuHuil. IlpuponHsie
UCTOYHUKU U NosTyueHue Meraina. OKCH, THIPOKCU, aTFOMUHATHI:
IIOJIyYEHUE M XUMUYECKHE CBOMCTBA. ['Maposn3 cosel aatoMuHMs,
KBaclpl. [MIpua adioMUHMA M aJIOMOTHAPHIBI, CHHTE3 U
UCIIOJI30BaHME B KadecTBe BoccTaHoBuTenel. IIpumenenne
AJIOMUHUA U ero coennHeHui. ["annuii, naauii, Tannuid. [Ipuponseie
UCTOYHUKH, MONYy4YEeHHE U XUMHUYECKUE CBOMCTBA 3THX METAJLIOB.
OKcuIpl, THUIPOKCHIBL, COJIM JTUX METaJUIOB, OCOOEHHOCTH
XMMUYECKUX CBOMCTB coequHeHHH. OCOOEHHOCTH XMMHM TaJLIHSL.
IIpumeHenne ramnus, UHAWS, TAJUIMS U UX COEIUHEHUN. YTIEpOX.
Aunnotpornsbie Mmonudukanuu: rpadur, anMas, KapOuH, (yIIepeHsl.
VYcnoBus  cHHTE3a  MCKYCCTBEHHBIX — ajIMa3OB.  YTJIEPOJHBIE
HAaHOTPYOKHM. XWMHIUYECKHe CBOWcTBa yriepona. Kiaccudpuxamms
kap6unoB. Oxcupsl yraepona (II) u (IV): nomydenne u Xxummdeckre
CBOIiCTBa. YTOIbHAS KHCIIOTA, €€ COJM U MPOon3BoaHbIe. CHHIIbHAS
KHCIIOTa, €€ COJIM: TIONTydeHUE U XUMHUUYEeCKHe cBoicTBa. PomaHusl.
IIpumenenue yrnepona u ero coenunenuil. Kpemuunid. Ilpupoansie
WCTOYHHMKH, METOABI MOTY4EHNUS ¥ OYHCTKH. XUMUYECKHE CBOICTBA
KPEMHHUSI, €r0 OKCH/Ia U KPEeMHHEBOW KHCIOThL. KBaprieBoe crekio,
CHJIMKarenb, pacTBOPUMOE CTEKI0. BomopomHple coennHEeHUs
KPEMHHsI, TIOJy4€HHE W  BOCCTAaHOBUTENbHAas  aKTHBHOCTb.
Cunmunuapl  METamuoB, KapOHI KpPEMHHs, HUTPHI KpEMHHS,
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,
cranHatsl (II u V), mmom6atsr (II n IV). Cynbhuasr: noxydenne u
nx  xumudeckue — cpoictBa. Comm  Tmokmcior.  OOmas
XapaKTepPUCTHUKa COJEH, pAaCTBOPUMOCT W THAPOIU3YEMOCTb.
[IprmMeHeHne repMaHus, OJ0BA, CBUHIA M WX COCTMHEHHH. A3OT.
OO1mast XapaKTepuCTHKAa XUMHIECKUX CBOMCTB 3JIEMEHTOB TPYIITBI
azora. [IpomplnuieHHOE W 1a0OpaTOpHOE TIIONyYEHHE a30Ta.
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[IpoGriema cBA3aHHOTO a30Ta M BO3MOXKHBIE IYTH €€ PELICHHS.
AMMHAK: TONyYCHHEe, XUMHYCCKHE CBOWCTBA aMMHaKa, >KHIKHI
aMMHaK KaK pacTBOPHUTEIb, AMHABI, HMHUIbl M HHUTPHIBI, HX
rugponn3. ['mapasuH W THUAPOKCHIAMUH: MONYy4EHHE, CTPOCHHE
MOJIEKYI, KHCJIOTHO-OCHOBHbIC u OKHUCITUTENHHO-
BOCCTaHOBHUTENbHBIE CBOMCTBA. A3OTHCTHII BOIOPOA: MONYYEHHUE,
CTPOCHHUE MOJICKYIIBI, a3uabl MeTayuioB. Oxcunpl azora (I, 1L, 111, IV,
V); uxX TonydyeHHe, XUMHYECKasi CBs3b M CBOWCTBA. BimsHue Ha
OKPY’KaIONIYIO Cpely BEIOPOCOB OKCHJIa a30Ta. A30THCTasi KUCIIOTa
W HUTPHTHI, TIOJTy4eHHE 1 BOCCTAHOBUTEIBHBIE CBOWCTBA. A30THas
KUCJIOTa KaK OKHCIIUTEIh, TEPMHIECKOE Pa3IoKeHUEe 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. MHorooopasue
AJUTOTPOMHBIX Moaudukanuii pocdopa, Oenbiii U KpacHbIH Gocdop.
®ochuH: onydeHue, CTpOSHHE MOJIEKYJIbl, XAMUYECKHE CBOWCTBA.
@®ochunpr  merayuoB. DochunoBas  (dhochopHOBaTHUCTAS),
(hochonoBas (dochopucrasn) KHCJIOTEI, ¢dbochuHaTHI
(runopocuter) u pochonater (PocduTh) KaK BOCCTAHOBUTEINH.
I'mpparams P4O1o, docdopuble kucnothl, ¢Gocdarsl, B3aUMHbIC
nepexoabl ¢ocdaroB. CoenuHenus ¢ocdopa ¢ rajloreHamu:
TIOJIyYeHHE, CTPOSHHE MOJIeKyl, Tuaponu3. [Ipumenenue ¢ochopa
U €ero coeauHeHud. MBImbsK, cypbMa, BUCMYT. Haxoxknenue B
npupozie, noiydeHue. BoMopomHble COeAMHEHUs, IMOITyYeHHE |
BOCCTAHOBUTCIIbHAA AKTUBHOCTb. KHCHOpO}IHI)Ie COCJITMHCHU A,
KHCJIIOTBI MBIIIbSAKA U CYPbMBI: TIOJIYUY€HHUE, KUCIIOTHO-OCHOBHBIC U
OKHCIIMTENbHO-BOCCTAHOBUTEINIbHBIE CBOMCTBA. I'mopoxenp
BUcMyTa. COeAMHEHMs 3JEMEHTOB C TaJOreHaMM, MX THIPONU3,
CONM aHTMMOHMJIA M BHCMYTHJIA. KHCIOTHO-OCHOBHBIE CBOWCTBA
Cynb(pUI0B MBIIIBSAKA, CYPbMbI M BUCMYTa, UX B3aUMOACHCTBHE C
pacTBopuMBIMH cynb(uaamu. Tuokucnors! U ux coiau. O6mactu
NPUMEHEHHUS COeUHeHUH nieMenToB. Kucnopoa. [Ipomeiiiennoe
U J1abopaTopHOE IMOJNy4eHHE KUCIOpOJa, CTPOCHHE MOJICKYJIbI,
rapaMarseTusMm kuciopoza. dusnueckue U XUMUYECKUE CBOMCTBA.
O30H: MONTy4eHHe, CTPOSHUE MOJIEKYIIBI, OKHCIUTENBEHOE IeHCTBHE.
Krnaccndukanuys KHCIOPOIHBIX COeAUHEHHH meMeHToB. [lepokcun
BOZOpOZA: TIIOJTYy4eHHE, CTPOCHHE MOJEKYJbl, OKUCIMTEIbHO-
BOCCTaHOBHUTEJIBHBIE CBOHCTBA. OOIACTH NPUMEHEHHUS KUCTIOpoaa U
ero coeaunenuit. Cepa, ceneH, Temtyp. llpuponHsle HCTOYHHKH,
HONy4eHHe DIIEMEHTOB U UX XMMHYECKHE CBOHCTBA. AJUIOTPOIIHS
Cepbl, CTPOCHHE €€ MOJEKYNbl. BoIopomHbBIe COeqUHEHUS
9JIEMEHTOB: ITIONydeHHE, CTPOCHHE MOJIEKYJ, BOCCTAHOBHUTEIbHBIE
cpoiictBa. Cynb(uasl, METOIBl IOJIYYEHHS, BOCCTAHOBHTEIBHBIE
CBOWCTBA, THIPONW3, OTHOIICHHE K MHHEPAJIBHBIM KHCIIOTaM.
Cynsthansl u nomucynbuasl. J{HMOKCHABI 3JIEMEHTOB: METOIBI
MOJTy4eHHsl, 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 TOIy4deHUS U CBOMCTBA.
ConocraBieHIe OKUCITHTENbHO-BOCCTAHOBHTEIBHBIX CBOMCTB 3THX
KUCTOT M ux conmeil. CepHas KHCIOTa: IONYy4YEHHE, CTPOCHHE
MOJICKYJIBI, ~OKHCIUTENbHOE JeHCTBHE  KOHIEHTPHPOBAHHOIO
BOIHOTO pacTBopa, BomoorHmMatomiee cBoiicTBo. Cymbdartsl,
runpocynbdater. Ilupocepras kucmora. TwocepHas Kuciora u
THOCYNb(GAT HATPUsA: IIOTY4eHHE W XHUMHYECKHE CBOMCTBA.
CeneHoBasi ¥ TEJUTypOBasi KUCIIOTBI, METO/IBI ITOYYCHHS U CBOMCTBA.
XJIOPUCTBI THOHWI M XJIOPHCTBIA CynbQYpWII: TIOJTyYeHHE,
CTPOCHHE MOJEKYJ, THAPOIU3. XJIopcylnb(OHOBas KHCIOTA.
[pumeneHune cepel, celeHa, TeJulypa U UX coeanHeHnid. Bonopon.
[pombinuieHHOE ¥ JTabopaTopHOE  MONYYEHHE  BOJOPOA,
KJIacCH(HKAIMs  THUIPUIOB, BOCCTAHOBHTENbHAs  aKTHBHOCTh




BOIOPOZA M THAPUIOB  MeraiyioB. lamoreHsl.  OOmias
XapaKTepPUCTUKa XMMHUYECKHX CBOMCTB TaJIOTEHOB, HAXOXICHHE B
NpUpoJe, TPOMBIIIIEHHOE ¥  J1adOpaTOpHOE  IOJyYEHHE.
OcoOeHHOCTH XUMHYECKUX CBOWCTB (TOpa, (hTOPHUIBI KHUCIOPO/A.
Peaxmmu xjopa, O6poma U #ona ¢ BOZOH M pacTBOpPaMU IIEIOYEH.
BonoponHbsle coeaMHEHHS TaJIOTEHOB: TIONy4YEHHE, KHCIOTHBIC
CBOICTBa, TepMHYecKass CTaOWJIBHOCTb, BOCCTAHOBHTEIIBHBIE
cBoiicTBa. Accomuanus Moinekyn HF B mnnmaBukoBod kucnote,
mudropunpl xKanus v HaTpusa. KucnopoaHsle coeMHEHHs Xjopa H
Homa: TONydeHWe, CTPOSHHE MOJIEKYN, KHCIOTHO-OCHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  cBoWcTBa.  KucimopomHbie
KUCIIOTHl ~ XJopa, Opoma W ioma, CrmocoObl — IONydYeHHs,
okuciurenbHoe aercTBue. ColM KUCIOPOIHBIX KUCIIOT TaJIOTCHOB
KaK OKHCIIUTEIH B KPUCTANIMYECKOM cocTosiHuU. CorocTaBiieHue
KUCJIOTHBIX ¥ OKHCIUTEIbHBIX CBOMCTB KHCIOPOIHBIX KHCIOT
raJloreHOB M UX COJIei. MeXrajoreHHble COeIMHEHUs], MX THAPOIIU3.
OO0nacT NPUMEHEHUs TaJIOTCHOB U UX COeqMHeHnH. biaroponHbie
ra3pl. HaxoxzeHue B mpupoze, NPOMBINIIEHHOE MONTyYeHHE
OnmaroponHbIX  ra3oB. [IpUYMHBI  XUMHUYECKOH  HMHEPTHOCTH
aneMeHTOB. KiatpaTHele COEJUHEHHs OJIaTOPOAHBIX  Ta30B.
XUMHYECKHE COCIMHEHHs] KPUNTOHA W KCEHOHa €O (TOpoM:
MOJIy4eHHE, CTPOGHHE MOJeKys, ruaponu3. KucnopomHsie
COeIMHEHUsI OJaropoJHBIX Tra30B, KUCIOPOJIHBIE KHCIOTHI U HX
conu. O0nacTu IpUMeHeHus! OJIarOPOIHBIX T'a30B U X COCTMHEHHI.

10.

Xumus d-351eMeHTOB

OcobenHocTd XUMHK d-37IEMEHTOB. 3aKOHOMEPHOCTH H3MEHEHUsI
XUMHUYECKUX CBOWCTB 1o rpymnmnam 51 [epuoaaM.
HecrexnoMmerpuueckre coeiuHeHUs. XpoM, MoJIMOieH, Bobdpam,
cubopruit. IlpupoaHble UCTOYHMKH, IOIYyYEHHE METAUIOB U HUX
xummdeckue cpoiictBa. Comu xpoma (III), okcua W THUAPOKCHA
xpoma (III): momydeHue, KUCIOTHO-OCHOBHBIE CBOMCTBA, THAPOIIN3.
XpOMOBBII aHTUIPUA: MONYyYEHHE, THIpaTalusl, OKHCIUTEIbHbIE
cBoiictBa. Xpomartbl U OMXpOMAaThl Kak okuciautenu. [lomydenue
XJIOPUCTOr 0 XpOMMIIA U €ro Tuponu3. CornocTaBIeHNEe XUMHIECKHX
CBOIMCTB cOoelMHEHHI MonubneHa W Bojb(pamMa co cBoWcTBaMHU
AQHAJIOTMYHBIX  coeAuHEHMH  xpoma. [Ipumenenwe  xpoma,
MonubeHa, Bonb(dpaMa U UX COCAMHEHUI. MapraHell, TeXHEIHH,
penuit, 6opwuii. [IpupoaHbIe UCTOYHUKY, TOTYyYCHUE U XUMHYECKHE
cBoiictBa MertaiioB. Coenmunenuss Mapranna (II), momyuenwue,

KUCJIOTHO-OCHOBHbBIE u OKHCIIUTEIbHO-BOCCTaHOBUTEIIbHBIC
cBoiicTBa. [lmokcun Mapranma, manranatel (IV), momydenune u
XUMUYECKHE CBOMCTBA. Masnranatel  (VI), mepMaHraHatsl,

MapraHleBBId aHTHIPUI, MapraHieBas KHCIOTa: MOTy4YeHHE U
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  CBOMCTBA. (ComocTaBiicHHE
XUMUYECKUX CBOHCTB COCOUHEHM TEXHEUUsI U PEHHA CO
CBOMCTBAMHM aHAJIOTWYHBIX COECAUMHEHMNA MapraHua. llpumMeneHue
MapraHIla, TEXHEIW, PeHUs U UX coequHeHuil. JKeme3o, K0OambT,
HuKenb. HaxoxmeHue B Tpupone, MPOMBIIUICHHOE IIONyYEHHE,
XHMHUECKHE CBOMCTBA MeTaIIOB. COSAUHEHUS CTEIICHU OKUCIICHHS
+2 w +3, momydeHuWe, KHCIOTHO-OCHOBHBIE W OKHCIHTEIHHO-
BOCCTAHOBHTEIbHBIE  CBOMCTBA. KOMIUIGKCHBIE  COEIUHEHHS
MetaiioB. @DeppaThl: TONy4eHHE W OKUCIUTEIBFHOE ICHCTBHE.
[Iprumenenne xenme3a, KoOalbTa, HUKENSA W WX COCOMHCHUIL.
[InatuHOBBIE MeTamumpl. OOmas XapaKTepUCTUKA COSIUHEHHN
IUIATHHOBBIX METAJUIOB, HMX KOMILICKCHBIC COeIMHEHHUS. Menpb,
cepebpo, 30710T0, peHTreHnil. Haxoxmenue B mpupose, MoTyIeHne
METAIJIOB M WX XUMHYECKHe CBOHCTBA. OKCHABI, THIPOKCHIIBL,
TaJIOTEHUIBI METAJUIOB: TTOTyIeHHE, KICIOTHO-OCHOBHBIE CBOWCTBA,
ruaponu3. KOMIUIEKCHBIE COEOUHEHMsS] METajuIoB, XHUMHYECKast
CBs3b B HUX. [IpuMeHeHne Menu, cepedpa, 30J10Ta U UX COSTMHEHHI.
Iuuk, xagmui, pTyTh. [IpUpoAHBIE MCTOUHHKH, HPOMBILIIEHHOE
TTOyYCHUE METAJUIOB U MX XMUMUYecKue cBocTBa. COCIMHEHUS C
KHCJIOPOJOM W TaJloTeéHaMH, TonydeHne u coiictBa. CoennHEHUs




pryru (1), amugnble coeanHeHns pTyTd. [IpriMeHeHNe IWHKA U ero
coearHeHn. O TOKCMYHOCTH HEOPTaHNYECKUX BEIIECTB.

11.| Xumus f-anemenToB JlanTanounel. OOmast XapaKTepUCTHKA XUMHYECKHUX CBOWCTB,
MIOHATUE O MeToJaX IMONy4eHHs 3TuUX MeTauioB. KucnorHo-
OCHOBHBIE CBOMCTBAa OKCHIOB M THApOKcHIoB sieMeHToB (III),
runponu3 coned.  AxktuHouzabl. CONOCTaBlIEHHE XUMHYECKUX
CBOWCTB AaKTMHOMJOB CO CBOWCTBaMHU JIaHTaHOWIOB. Kpatkas
XapaKTEepUCTHKAa XUMHUYECKMX CBOWCTB ypaHa. Kucnoponnsie
COGMHEHUs W TaloreHuJbpl ypaHa, COJIM YypaHWIa, ypaHAThl.
[IpyMeHeHre TaHTaHOKI0B, aKTUHOUIOB M UX COEUHEHUI.
CojaepikaHue 3aHATHI CEMHMHAPCKOI0 THIIA
I‘Ei HaumenoBanue TeM (pa3esoB) Tun Conep:xanue 3aHATHI CEMUHAPCKOr0 THIA
1. | Ctpoenue atoma C OCHOBHBIE TIOHSTHS U 3aKOHBI XUMHU. OCHOBHBIE KJIACCHI
HEOpPraHMYEeCKHX COeIMHeHMH. PacueTsl Mo ypaBHEHUSIM
peakiuii.
JIP TexHuka 6€30MaCHOCTH U MpaBwiia paboThI B T1a00paTOPUU.
ITorpemHocTy pe3yabTaTOB YHCIEHHOIO 3KCIIEPHUMEHTA.
3ayer 1o TexHHKE 0€30MacHOCTH.
2. | llepuonnueckuii 3aKOH u C YcraHoBiieHUE CONIEp>KaHUsl KPUCTAIM3alIMOHHON BOJIbI B
[epuoauYEecKas cucreMa KpPHUCTAJIIOTHpaTax U ux opmyi.
JIP | Onpenenenue MOISIPHON Macchl YIIIEKUCIOTO rasa.
3. | OKHUCIUTENTFHO-BOCCTAHOBHUTENBHbIC C ITpuroToBieHre pacTBOpa 3aJaHHONW KOHIIEHTPAIHH.
IIPOLECCHI JIP | Onpenenenue KOHIEHTPAIMU PACTBOPAa TUTPOBAHUEM.
4. | Xumuyeckasi CBsI3b M CTPOEHHUE C IIpuroroBnenue pacTtBopa 3aJaHHOM KOHLEHTpAaLUU U
MOJIEKYI TUTPOBAHUE.
JIP | M3yueHue OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIMI.
5. | Ionsatue 0 XUMHYECKOH C OnpeneneHrne MOMSPHON Macchl IKBUBAJIEHTA IPOCTHIX H
TEpMOANHAMUKE, CJIOXHBIX BEIIECTB
TEPMOAMHAMUYECKUE GbyHKLIMH JIP [lonmyueHue u cBOMCTBA KOMIUIEKCHBIX COEIMHEHUH.
COCTOSIHUS
6. | IloHaTHE O XMMHMUYECKON KHUHETHUKE. C CHHTE3 KOMIUIEKCHBIX COEIUHEHNI
XUMHUYECKOE paBHOBECHUE JIP | IlomydyeHue  cmekTpa  TOIJIOMICHHS  KOMIUIEKCHOTO
COEIMHEHUsSI ¥ N3y4eHHE KOHIIEHTPALMOHHOM 3aBUCHMOCTH
ONTHYECKOM  IUIOTHOCTH  pactBopa.  OmpeneneHue
HEHU3BECTHON KOHIIEHTPAIMHU pacTBoOpa.
7. | PactBopsl. PaBHOBecHs B pacTBOpax C T'unponus comeit.
JIP
8. | Xumus s->IIeMEHTOB C BBonHOE 3aHATHE 0 XMMHUH JIEMEHTOB.
JIP Onpenenenre KapOOHATHOI U 00IIEH JKECTKOCTH BOABI.
[IlenouHble, MET0UYHO3EMENbHBIE METAJUIBI X MArHUIL.
9. | Xumus p-37eMeHTOB C Bop u amoMuHuii.
JIP | Yraepoxn u kpeMHUit
10, Xumus d-sneMeHTOB C OJI0BO U CBUHELL.
JIP | A3sor.
®docdop, cyppMa, BUCMYT.
Cepa, ceneH, TeILTyp.
11) Xumus f-anemeHTOB C Xpom, MO IeH, BOIB(GpaM.
JIP Maprasner, xene30, KOOaIbT, HUKEIb.
Mens, cepebpo.
IIMHK, KaAMUH, PTYTh.
CoaepikaHue caMOCTOATEIBLHOM padoThI
rij‘il HaumeHnoBanue TeM (pa3aesioB) Cogep:xkaHue caMOCTOSITETbHOH PadoThI
1. | Ctpoenue atoma IloBTOpeHme  neKMUOHHOrO  MaTepwana.  [lomroroBka K
MIPAaKTHYECKUM 3aHATHIM M Ja0OpaTOpHBIM padoTaM
2. | Iepnonmaeckuii 3aKOH n | IloBropenne  nekumoHHoro  marepuana.  IlogroroBka  k
MIEPUOINYECKAs] CUCTEMA MIPAaKTHYECKUM 3aHATHSIM M J1a00paTOpHBIM padoTam
3. | OkuciaurensHO- [loBTOpeHne  JeKIMOHHOrO  Marepuaia.  llogroroBka K

BOCCTAHOBUTCJIBHBIC ITPOLCCChI

MPAKTUYCCKUM 3aHATUAM U J'Ia60paT0pHBIM pa60TaM




4. | Xumuyeckast cBsi3b u crpoeHue | [loBropeHme — JeKIMoHHOro — Marepuana.  llomroroBka K
MOJIEKYJ MIPaKTHYECKUM 3aHSITHSIM M JJa00paTOpHBIM padoTam
5. | Honstne 0 xuMuueckoil | [loBropeHne  seknuoHHOro — Mmarepuana.  llomroropka K
TEepMOANHAMUKE, MIPAaKTHYECKUM 3aHATHSIM U Ja0OpaTOpHBIM paboTam
TEepMOANHAMUYECKHE (byHKIIMN
COCTOSIHUS
6. | [onstne o xummueckoit kuHeruke. | [loBTopeHne  nexkuwoHHoro  Marepuaia.  [logroroBka K
XUMHUYECKOE paBHOBECHE MPaKTHYECKUM 3aHATHAM M J1a00paTOpHBIM padoTaM
7. | PactBopsl. PaBHOBecust B pactBopax | [loBropeHne — nekumoHHoro — Martepuaia.  [logroroBka K
MPaKTHYECKUM 3aHATHAM M J1a00paTOpHBIM padoTaM
8. | Xumus s-ameMeHTOB [loBTOpeHue  JIeKIIMOHHOrO  Martepuaia.  [logroroBka K
MPaKTHYECKUM 3aHATHAM M J1a00paTOPHBIM padoTaM
9. | Xumus p-31eMeHTOB [loBTOpeHue  JIeKIMOHHOrO  Martepuaia.  [logroroBka K
MPaKTHYECKUM 3aHATHAM M J1a00paTOPHBIM paboTaM
10.| Xumus d-snemeHTOB IloBTOpenue  nekuMoHHOro  marepuana.  Ilogroroka — k
MPaKTHYECKUM 3aHATHAM M J1a00paTOPHBIM paboTaM
11.| Xumus f-anemenToB IloBTOpenue  nekuMoHHOro  marepuana.  Ilogroroka kK
MPaKTHYECKUM 3aHATHAM M J1a00paTOPHBIM padoTaM

3. OueHouHble MaTepUaJbl /Jisi TPOBEIEHHUS] TEKYIIEro KOHTPOJS YCHeBAeMOCTH H
NMPOMEKYTOUYHOI aTTecTAlUM 00YUYAIOUIUXCS M0 JUCHUNINHE (MOLYTI0)
[To mucrunmmHe (MOIYII0) MPEAyCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS KadecTBa
OCBOCHHUS:
® TEKYIIHUN KOHTPOJIb YCIIEBAEMOCTH;
® TIPOMEKYTOYHAs aTTECTAIUs 00YJAIOITUXCS IO TUCIUTIINHE (MOIYITIO).
3.1. OueHouHble MaTepHaJbl I TPOBEAEHUs] TeKyIlleld aTTrecTalud MO JAWCHHUILIHHE

(MoayJ110)
Ne | Kontposupyemble TeMbI (Pa3aeJibl) HanMeHoBaHNe OLICHOYHOT0 CPEACTBA
n/n

1. | Crpoenue atoma VYeraeit  ompoc.  Keiicel.  JluckyccuoHHBIE
npouenypsl. KontponsHas paborta. Tect

2. | lepronnyeckuii 3aKOH ¥ NEPHOMYUECKAs CUCTEMa | YCTHBIM  OIpoc. Keiicel.  JluckyccuoHHBIE
npouenypsl. KontponsHas pabora. Tect

3. | OkuciauTensHO-BOCCTAHOBHUTENBHBIEC TIPOLIECCHI VYerHplid  ompoc. Keticel.  JluckyccuoHHBIE
npouenypsl. KontponsHas pabora. Tect

4. | Xummueckas CBS3b U CTPOSHHE MOJIEKYT VYerHplid  ompoc. Keticel.  JluckyccroHHBIE
npouenypsl. KontponsHas pabora. Tect

5. | IloasiTHE 0  XHMMHYECKOM  TepMOAMHAMUKE, | YCTHBI  ompoc. Keticel.  luckyccHoHHBIE
TepMOJMHAMUYECKIE (HYHKIIMH COCTOSHUS npouenypsl. KonrponbHas padora. Tect

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

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

8. | Xumus s-31eMeHTOB VYeruplid  ompoc. Keiicel.  [luckyccuoHHbIE
npouenypsl. KontponsHas pabora. Tect

9. | Xumus p-37eMeHTOB VYerHplid  ompoc. Keiicel.  [luckyccuoHHbIE
npouenypsl. KortponsHas pabora. Tect

10. | Xumus d-snemMeHTOB VYeruwii ompoc.  Keiicel.  JIuckyccHOHHBIE
nponenypsl. KorTponsHas pabora. Tect

11. | Xumus f-anmemeHTOB Vermerit ompoc.  Keiice.  JluckyccrHoHHBIE
npouenypsl. KoatponsHaas pabdorta. Tect

3.1.1 TunoBbie KOHTPOJIbHbIE 32JaHUS WJIH UHbIe MaTepHAJIbl, HEOOX0AMMbIe I OLEHKH
3HAHU, yMEHHH, HABBIKOB U (MJIM) ONBITA AESAITEILHOCTH B NMPoOIecce TEKYIIEero KOHTPOJIs
yCIeBaeMOCTH
YcrHbli onpoc

1. CdopmynupyiiTe OCHOBHBIE MTOJIOKEHHSI AaTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

2. [laiite omnpeesneHue MOHITHI:
a) JIIEMEHT, aTOM, MOJIEKYJIa;
0) mIpoCTOE U CIIOKHOE BEIIECTBO;



B) OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJIIpHAsi Macchl;
I') MOJIb;

1) MOJISIpHAsl Macca;

€) SKBUBAJICHT AJIEMEHTA.

3.

Cdhopmynupyiite OCHOBHBIC 3aKOHBI XHMHH:

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

B) 3aKOH KpaTHbIX OTHOLIEHMI;

I') 3aKOH ABOTaJIpo;

n) 1-e cnencrBue 3akoHa ABOTapo;

I) 2-€ cleiCcTBUE 3aKOHAa ABOTaIpo;

€) 3aKOH SKBUBAJICHTOB.

4.

CdopmynupyiiTe ra30BbI€ 3aKOHBI:

a) 3akoH boiins-Mapuorra;

0) 3akoH ['eit-JIroccaka;

r) ypaBHeHue Knaneiipona;

n) ypaBuenue Kianeiipona-Menpeneena.

5.

JlaiiTe onpeneneHre OCHOBHBIX MOHITUH B TEPMOJIMHAMUKE:

a) daza;

0) cucrema,

B) M30JIMPOBAHHAS 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.

27.

UeM xapakTepHu3yeTcsi COCTOSIHUE CUCTEMBI? UeM OMHUCHIBAETCA COCTOSIHUE CUCTEMBI?
CrangapTHOE COCTOSIHUE CUCTEMBI.

BuyTpennsis sHeprus cucteMmbl. M3 Kakux BUIOB SHEPIHH CKIIAJbIBACTCS BHYTPEHHSS
sHeprua? Kakue BUIbI SHEPTUU HE BXOJAT BO BHYTPEHHIOK SHEPTHUIO?

[TepBrIit 3aKOH TEPMOJMHAMUKH.

Onranenus. CTaHJapTHASI SHTAIBINS 00pa30BaHUs BellecTBa. VMI3MeHeHHne SHTaIbIIUU B
peaKiusx.

3akoH ['ecca u ciieicTBUA U3 HETO.

Outponusa. CTaHnapTHas SHTPONUA OOpa30BaHUS XUMHUYECKHX BellecTB. M3meHeHue
SHTPOIUU B PEAKIIUSIX.

BTopoii 3akOH TEpMOIMHAMUKH.

Oueprus ['m606ca. Dueprus ['enpMrobiia.

Oueprus ['m66ca oOpazoBanus BemecTs. 3menenue sHepruu ['u60ca B peakium.

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

[Touemy cBoiicTBa pacTBOpa OTJIMYAIOTCS OT CBOMCTB €r0 KOMIIOHEHTOB?

Kakue ¢uzmko-xuMuyeckue CBOWCTBAa Pa30aBIIEHHBIX PACTBOPOB HEIEKTPOJIUTOB BbI
3Haere?

OcMmoc. OcMOTHYECKOE TaBIICHHUE.

3akoH Bant-I'odda.

Onpenenenre 0CMOTHYECKOTO AABJICHUS PacTBOpA.

UTo Ha3bIBAIOT JAaBJIECHUEM HACBIIIEHHOTO Mapa?

[Touemy naBneHue napa HajJ pacTBOPOM MEHbIIIE, YEM HaJ UUCTBIM PacTBOpUTEIEM?

UTO Ha3bIBaIOT OTHOCUTEBHBIM OHIKEHUEM JIaBIICHUS 11apa pacTBOpUTEIEM?

3akoH Payus.

UTto Ha3bIBAIOT TEMIIEpaTypoi KumeHus xxuakoctu? Kak temrepaTypa KUIIEHUsS] pacTBOpa
OTJIMYAETCS OT TEMIIEPATYPbl KUIIEHUS YHUCTOTO PACTBOPUTENIA?

Uto Ha3pIBalOT TEMIIEpPAaTypoil KpucTaum3anuu (oTBepAeBaHus) >kuakoctu? Kax
TeMIlepaTypa KpUCTAJUIM3ALUKU PACTBOPA OTIUYAETCS OT TeMIEepPaTypbl KPUCTAIIU3ALUN
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28.
29.
30.
31.

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.

YUCTOI'O PacCTBOPUTENS?

Bropoii 3akon Pays.

Uemy nponopunonansuel [tkumn u [tkp? Kak ux onpeaenuts?

Pacuer MonexymsipHOI Macchl pAaCTBOPEHHOI'O BELIECTBA.

[Touemy 1151 pacTBOPOB 3JIEKTPOIUTOB HAOJNIONAIOTCA OTKIOHEHHUS OT 3aKOHOB Payns u
Bant-T'odda?

Uro moka3bpiBaeT M30TOHHUYECKHH K0d(pduumeHT? Ouzndeckuii CMbICT W30TOHHYECKOTO
KoduImeHTa.

CBs13b N30TOHUYECKOTO KO3()(PUILIMEHTA CO CTENEHbIO IUCCOLHALUN

Pa3BuTHe npeacraBiaeHuii 0 CTpPOEHUM aToMa.

Monens aroma bopa. E€ nHegocrarku.

VYpaBHenue nie bpoins. /[BolicTBEeHHas MPUPOAA ANEKTPOHA.

[Ipunnun Heonpenenennoctu ['eitsendepra.

Vpasuenue [Ipeaunrepa.

KBaHTOBBIC YKCa: T1aBHOE, OPOUTATHHOE, MATHUTHOE, CITHH.

[TpuHIMIIBI 3aTI0THEHUS YJICKTPOHHBIX 000JI0YEK aTOMa: IPUHIIAIT HAMMEHBIIIEH SHEePruH,
npuHuun [laymu, npasuno XyHzaa.

[Tepnognueckas cucrema J1.1. Menneneesa. [lepuosl, rpymnisl.

Pamuycel, ©3MEHEHHE 110 TTepHoIaM M TPYIIIIaM.

[ToTeHIMam MOHN3AIHHN, €T0 H3MEHEHHE TT0 TIEPUOJIaM M TPYIIIaM.

Cpo/IcTBO K 3JIEKTPOHY, €r0 U3MEHEHHE I10 MEPUOoJaM U rpyInam.
DNEeKTPOOTPULIATENBHOCTD, €€ U3MEHEHHUE 10 NMEPHUOAaM U TPYIIaM.

Merto/1 BaeHTHBIX cBsA3eil. MexaHu3Mbl 00pa30oBaHMs KOBAJIEHTHON CBS3H.

CBoiICTBa KOBAJIEHTHOM CBS3M: HACBIIIAEMOCTh, HAIIPABJICHHOCTb.

[TonspHOCTH CBA3M.

Teopuss rubpuamzanuu. Kakue ycioBus onpenensioT BO3MOXKHOCTh THOpUAN3AIUU
ATOMHBIX OpOHUTANICH?

Uewm ompeniensieTcss reOMeTpHsi MOJIEKYJIbl B TEOPUU THOpHU N3N ?

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

W3 npenoxkeHHOro nepevHs BhIMUIINTE GOpMYIIbl KUCIOTHBIX, aM(OTEPHBIX U OCHOBHBIX
okcuzos: SiOz, CrOz, SOz, NO, BeO, CaO, CuO, B,0s, MnO, LiO, MgO, K0, BaO,
NayO, Cr203, N2O, Fe203, FeO, Zn0O, CO, CO..

Yxaxute (HopMyny OKCHAA, NMPU PACTBOPEHHHM KOTOPOTO B BOJie 0oOpa3yercsi KHCIOTa
obmreit popmynsr H303: N20s, SO2, N2O3, CO».

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

CocTtaBuTh ypaBHEHHUS peakUuid B3aUMOJICHCTBUS CEPHOM KHUCIOTHI C OKCHUAAMH
CIIEYIOIINX MeTaJuIoB: Oapus, sxenesa (1), menu, unHKa, TUTHS U MArHUS.

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

Ocy1ecTBUTH MpPEBpaIICHUS:

a) Al — Al2,03 — AICl3 — AI(OH)3 — Al203
0) P — P20s — H3PO4s — Naz PO4

58.

59.

60.

Paccunraiite Maccy OKCHAa aJlOMMHMSI TIOJYYEHHOTO MPU B3aUMOJEHCTBUHU aTOMUHUS
Mmaccoit 135 r ¢ kucnopojiom oobemom 112 1.

Kakast conp oOpasyercs npu B3auMOJEHCTBUU | MOJIb TMIPOKCHAA KAJIbLUSA U 2 MOJb
CEpPHOM KUCIOTHI?

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

Fe — Fe203 — Fex(S04)3 — Fe(OH)3s — FeOH(NO3z)2 — Fe(NO3)3
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61.

IlociemoBaTeabHO B cXEME:

amM(OTEepHBI OKCHJT — aM(OTEPHBII THAPOKCU — COJIb, PACIIOJIATAIOTCS:

1) BaO, Ba(OH)2, BaCly; 3) CaO, Ca(OH)2, CaSOs4;
2) BeO, Be(OH)2, Be(NOs)z; 4) SO, H2S03, Na2SOs,
62. Hanmcars ypaBHEHHUS ¥ Ha3BaTh COJIb — MPOJAYKT B3aMMOICHCTBHSL:

a) CrO u Cr203 ¢ pacrBopamu H2SO4 m NaOH;
0) Cu(OH)2 ¢ nenocratkom u u36siTkoM HNO3.

63.

a) Al — AICl, — AI(OH)3\
Al

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

2(S0,4)3

0) Fe — FeCl, — Fe(OH)2 — Fe(OH)3 — Fe(NO3)3
) Ba — > BaO— > Ba(OH), — > Bas(POx)

r)P

64.

65.

66.
67.

68.

69.

P,0s—— H3PO;—— Bag(POs)s
CocTaBbTe JEKTPOHHBIE CXeMbl CTpoeHus atoMoB |A moarpynmnsl. Kakoit u3 sneMeHTOB
ABJISIETCS O0JIee CHIIbHBIM BoccTaHoBuTeneM? [louemy?
Uem 00bsCHsAETCS MEHbIIasi XUMUYECKasi aKTUBHOCTh JINTUS MO0 CPAaBHEHHIO C KaJlueM U
HaTtpuem?
Hanucate ypaBHeHus B3aumopaeiicteus ¢ Bojion K20 u K20;.
Uewm pasznnuaercs B3aMMOJIECUCTBHE C KUCIOPOJAOM JINTHS U HaTpus? Hanucarts ypaBHEHUS
peaKIui.
Kakyto peaknuio cpemnsr mokasbiBatioT pactBopbl coiieir: KNOs, KoS, KCH3COO?
Hanucate ypaBHeHUs peakuuii ruiposin3a. YKa3zarh THUI THAPOJIU3A.
Hanucars ypaBHEeHHs peakiuil, Ipy MOMOIIHA KOTOPBIX MOYXHO OCYILIECTBUTh NEPEXObI:

Na — NaOH — Na,CO3; — NaCH3COO.

70.

71.
72.

73.

74.

75.

76.

77.

Hanucats snextpoHHble (OpMYIbl aTOMOB OEpWUIMS, MarHus U LIEJIOYHO3EMEIbHBIX
MetaiioB. Kakyio BaJeHTHOCTP MOTYT TPOSBISATH AaTOMBl 3THUX DIIEMEHTOB B
HEBO30YXIEHHOM cocTossHuu? Kak [OJDKHBI MEHSATbCS CBOMCTBA THUIPOKCHJIOB
3JIeMEHTOB?

[Toemy ropsiuii MarHuii HeJib3si NOTYIIUTh BoAoW? Hamucath ypaBHEHHE peakiyu.

K pactBopy, conepxaiieMy coyid KaiblMsi, OSpWILIUS M MarHus, J00aBWIM H30BITOK
pacTtBopa enkoro Hatpa. HamucaTh ypaBHeHUs mpoucxoasiux peakiuii. Kakoe BeriectBo
BbITIANIO B 0cafok? Kakue noHbl ocTanuck B pactBope?

Kaxkas conp — Be(NOz)2 nnn Mg(NO3z)2 nipu 0JMHAKOBBIX YCIOBHUAX B OOJIBIICH CTEIEHH
nozasepraerca ruaponusy? OtBer oOocHOBaTh. HamucaTh ypaBHEHHE THAPOJIM3A 3TOMN
COJIH.

OOBACHUTD, TOYEMY MPU MPOITYCKAHUH AUOKCUA YTIIEpOJia Yepe3 pacTBOP XJIOPUJIA UIH
HUTpaTa KaablUsl 0CaZOK KapOoHaTa Kajbl[Us HE BbIManaeT, a npu naeiictBuun CO2 uH
M3BECTKOBYIO BOJY — BBITIAJIAET.

B pactBope Haxonatcs nonsl Ca?* u Ba®*. JleficTBIEM KaKoro peakTHBa MOKHO OCAJHTh
13 pacTBopa oba noHa? Hamucats ypaBHEHUS PEaKIIHii.

Jlonucate ypaBHeHus peaknuif. K kakoMmy Kiaccy XMMHYECKHUX COEIMHEHUH cleayer
OTHECTHU TIepOKCcU] Oapusi HA OCHOBAHUM ITHUX peaKiuii?

YpaBHATH peakiui METOJIOM TOTYpPEaKIIHiA:

a) Na2O2 + Kl + H2SO4 — 12 + NaxSO4 + K2SOg;

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

B) Na2O; + KMnOs4 + H2SO4 — MnSO4 + Oz + K2SO4 + Na2SO4 + H20
r) BaO2 + FeSO4 + H2SO4 — BaSOs4 + Fez(S04)3 + H20;

1) BaOz + Cr(SO4)3 + NaOH — NaCrO4 + BaSO4 + H20.
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78.

79.

80.

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

3a cyer mepekphIBaHUs Kakux opouTaneit oopasyercs cBsa3b B mosekyne BCI3? Kakosa
MPOCTPAHCTBEHHAS KOH(UTYpAIUS 3TOM MOJIEKYITbI?

Hamnucars ypaBHEHHs peakuil B3aMMOICHCTBHS AIFOMUHUSA:

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

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

[louemy amoMHMHMI pacTBOpsIETCS B BOJHOM pacTBOope kapOonara HaTpus? HamumcaTh
YPaBHEHUE PEAKIIUH.

[Mpu neiicTBrK M30BITKA THAPOKCUIA KaHsl U TUAPOKcHaa aMMoHus Ha pacTBop Alx(SOa4)3
BBINIABIINI BHauaje OCaJ0K COXpaHsETCs TOJbKO B OJHOM Cilydae. YKa3aTh, B KaKOM
nMeHHO. Hanncats ypaBHEHUs peakiuii.

O0bsacHUTH 00pa3zoBaHue TPOWHOM cBsi3u B MoJiekyie CO.

Mouiekynbl Kakoro BELIECTBa W KaKWe MOHBbI HaXOAATCS B BOJHOM pPacTBOpPE JAUOKCUIA
yraepona? Hammcats cxemy paBHOBecusi B pacTBope. Kak n3menunTses kornentparus CO2
npu J00aBJIEHUU B PACTBOP IIea0un?

Bonbiie nnm mensiie 7 3HaueHue pH B pactBope kapOOHATOB IIENOYHBIX METAUIOB?
OTtBeT 000CHOBATH.

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

HanucaTts ypaBHeHMs peakiui, yKa3bIBalOIIUX HAa aM(OTepHble CBOMCTBA T'MAPOKCHIA
onosa (1) u ruapokcuna repmanus (11).

VY4uThIBass OTHOCUTENBHYIO 3JEKTPOOTPULIATEIBHOCTh aTOMOB (TOpa, XJIOpa, HATpUs U
a30Ta, yKa3aTb CMEIICHHME DJJIEKTPOHHBIX Iap U COOTBETCTBCHHO CTEICHb OKUCICHMS
kaxgoro osmementa B Mosekyaax NFs, NCIl3, NasN. Kak Oyayr waru peakiuu
B3aMMOJICHCTBHS YKa3aHHBIX HUTPUIOB ¢ BOJ0I? HanucaTs ypaBHEHHUS.

JleicTBMEM KaKHX BELIECTB Ha a30T, COJIb AMMOHUS, a30THYIO KMCIIOTY, HUTPHL ATFOMUHUS
MO>KHO MOJYy4yuTh aMmMuak? Hanmucate ypaBHEHUsT peaKkIuid.

Hanucate ypaBHEHMS pPEaKLMil TEPMUYECKOIO pa3joXKEHUs HUTPUTA, HUTpara U
KapOOHaTa aMMOHMSL.

Hamnucars ypaBHeHUs peakuuil B3aMMOJEHCTBHUS:

a) KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C cepedpom, ¢ hochopom;
0) pa30aBIICHHOW a30THOM KUCJIOTHI C MEJIbIO, C MAarHUEM.

92.

93.

94.

95.
96.

97.

98.

99.

100.

Hanucate ypaBHEeHUS peakUuil TEPMHUYECKOIO PA3JIOKEHHsI HUTPATOB HATPUS, MEIU U
prytu ().

B kakoil cTemeHM OKHUCIIEHUS cepa MOXKET ObITh TOJIBKO OKHUCIIUTENIEM, TOJIbKO
BOCCTaHOBMTENEeM. Hamucarte COOTBETCTBYIOIIME 3JEKTpOHHbIE (GopMynbl. B kakoii
CTEIEHHU OKUCIIEHUS cepa MOKET ObITh OKUCIMTEIEM U BOCCTAHOBUTEIEM?

Kak u3MeHstoTcs noTeHuyan HOHU3aluu 1 CPOJICTBO K JIEKTPOHY B psay S — Se — Te —
Po? Yem »T0 00BsicHsIETCS?

3a cyeT KaKuX IEKTPOHHBIX OpOUTaIeH OCYLIECTBISAETCA CBA3b B MoJieKysie H2S?
Hanwucate ypaBHeHHE CTYNEHYATOM AUCCOLUAIMN CEPOBOIOPOHOM KucioThl. Kak OyayT
cMetnarbes papHoBecus nipu npudasiennn HCI, Pb(NOz)2, menoun?

Kakue BemiectBa Oy1yT MOJIydaThCsl IpU B3auMoJeicTBun FeS ¢ constHol KUCIoTOM U ¢
KOHLIEHTPUPOBAHHOM a30THOM KucinoTon? HanucaTts ypaBHEHHUS.

N306pa3uth rpapuueckyro GopMmyay THOCYNb(aTa HATpHs, YKa3aTh CTENEHb OKUCICHHS
Cephl B 3TOM COETMHEHHH.

Kak m3MeHsieTcst SHeprusi HOHU3AIMU U CPOJACTBO K eKkTpony B psiny Cl — Br — I — At.
Yem 3T0 00BACHsCTCS?

Kaxk n3mensiercst mpoyHOCTh Xumudeckoit cBsi3u B psay HF — HCl— HBr — HI? Uem
9T0  oObscHseTcs? Kakoil M3 rajoreHuIoB  sABNseTcs  HauOoJiee  CHUIIBHBIM
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Boccranosurenem? Kakoit — Hanbonee ciadbbim?

101. Kakue opOuTamu aToMOB XJIOpa U MO/a UCHOJIB3YIOTCS MIPU 00pa30BaHUU CBS3H B
moutekyaax CloO7 u 1,057

102. Hanwmcats ¢popMyIibl OKCHAOB XJI0pa B CTETIEHU OKUCIeHus xiopa +1, +3, +5, +7 u
COOTBETCTBYIOLIMX MM KHUCIOT. JlaTh Ha3BaHUS KUCIOT U yKa3aTh, KaK U3MEHSETCA HX
cuia.

103. VYkazaTh pa3nuuus B CTPOSHHHM aTOMOB THTaHa M repmanusi. Kak 3To Bimser Ha
XapakTep MX OKCHUJOB U TUAPOKCHIOB?

104. Kaxkoii u3 IByX THIpOKCHIIOB MPOSBIsiET OoJiee ocHOBHBIC cBoMcTBa: TI(OH)4 mu
Zr(OH)4; Ti(OH)4 wu Ti(OH)3?

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

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

107. HanucaTte »nmexkTpoHHblE KOHUIypallud aTOMOB XpoMa K MouuOpaeHa. Jlatb
0OBSICHEHHUSI.

108. OO0bsCHUTH OJM30CTh ATOMHBIX PAIUYCOB MOJIHO/IEHA W BOJb(paMa U HEKOTOPOE
UX OTJIMYHE OT aTOMHOTO pajJinyca XpoMma.

109. Kakue cremeHn OKHCICHHS XapakTEpHBI JUII Xpoma, MOJuOAeHa W BoJb(pama.
[IpuBecTn npuMepsl COETUHEHUN.

110. Hanwmcare ypaBHEHUS peakiuii, KOTOpbIE XapaKTepU3YIOT KHCIOTHO-OCHOBHBIC
cBolictBa okcunoB Cro03, CrOs3, MoO3s, WO3/

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

112. Hammcate GopMynibl BO3MOXKHBIX OKCHIOB MapraHila ¥ COOTBETCTBYIOIIUX UM
THJIPOKCUIOB. YKa3aTh UX CBOWCTBA: KUCIOTHBIC, OCHOBHBIC, aM(OTEpHBIE.

113. Hanwmcats anekrponnsie dopmynsr Mn(1V), Mn(VII), Re(l11), Re(VII). Kakoit u3
aTOMOB B YKa3aHHOUM CTEIICHW OKHUCIICHHs SIBJISCTCSI HaumOoJiee COJBHBIM OKHCIHTETIeM?
Kakoii Hanbosnee cuIbHBIM BOCCTAaHOBUTEIEM?

114. B kakux kucnorax pactBopsieTcs Maprasen. Hamucath ypaBHEHHsI pEaKIIHid.

115. Kakoit u3 wonoB — Fe?*, Co?* wm Ni** - ob6mamaer 6ojice CHIBHBIMH
BOCCTaHOBHTEJIBHBIMH CBOMCTBAMU?

116. Hanwucates ypaBHEeHUs peakiuil B3anMOICHCTBHSI kKele3a C:

117. a) pa30aBICHHOM U KOHIICHTPUPOBAHHOM XJIOPOBOIOPOIHOM KUCIIOTOM;

118. 0) pa30aBJICHHON ¥ KOHIIGHTPUPOBAHHOW CEPHOM KHCIIOTOM;

119. B) pa30aBJIEHHOM a30THOM KUCJIOTOM.

120. Hanwucare anexTpoHHbIE (GOpMYJIbl aTOMOB IIMHKAa M KaaMmus. Kakoi W3 3THX
3JIEMEHTOB 00JIaaeT 0oJiee BHIPAKEHHBIMU METAUTMYECKIUMH CBOMCTBAMU?

121. Hanwucate ypaBHEHUs peakiyii pacTBOPEHUS IIMHKA B KUCIIOTAX:

122. a) XJIOPOBOJIOPOTHOM;

123. 0) pa30aBIICHHON U KOHLICHTPUPOBAHHOM CEPHOM;

124. B) pa30aBJIeHHON M KOHIIEHTPUPOBAHHOMN a30THOM;

125. T) B LIEJOYH.

126. Kaxkoit u3 oxcumoB Zn(OH), uin Cd(OH)2 momkeH mposBisiTh 60Jiee OCHOBHbIC
cBoictBa? [louemy?

127. Hamucate ypaBHEHUSI peakluMud pacTBOPEHUS PTYTH B KOHIICHTPUPOBAHHOM
a30THOM KHCIIOTE: B U30BITKE, B HEJOCTATKE.

128. VYKaxure MoJIo’)KeHHe MeIu U cepedpa B MEPUOJUYECKOI cHcTeMe BIIEMEHTOB U

HaMMIIUTE JIeKTPOHHBbIE (GOPMYIBI UX aToMOB. [loyeMy BOCCTaHOBHTENIbHBIE CBOMCTBA
Meau U cepeOpa BBIpaKEHBI ci1abee, 4YeM Y IIEI0YHbIX METaIOB?
129. Hanwucate ypaBHeHUs peakiuil B3aMMOASHCTBHS MEIN C KUCIOTAMU:
a) pa30aBJIEHHO XJIOPOBOJOPOAHOI;
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0) pa30aBIIEHHOW a30THO;

B) KOHLIEHTPUPOBAHHOM a30THOM;

T') pa30aBJICHHOMN CEpHOIA;

Keiichl (cuTyanum M 3a1a4u ¢ 3aJaHHBIMH YCJIOBHSIMH)

1.
2.

3.

10.

11.

12.
13.
14.

15.

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

22.

23.
24,
25.
26.

27.
28.
29.

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

Berancnuts axBuBaneHT CO:2 B peakiusax oopazoBanusi ¢ NaOH a) NaHCOgz; 6) Na,COs.
[Mpu coemuuenun 1,5 T Hartpus ¢ u30bITKOM Xjopa oOpazoBaiock 3,81 r NaCl. Haiitu
SKBHBAJICHTHYIO MAacCy HATpUS M €ro 3KBUBAJICHT, €CIIM M3BECTHO, YTO HKBHBAICHTHAS
Macca xjopa paBHa 35, 45 r/MoJIb.

[Ipu temnepatrype 273 K u masnenun 101,3 xlla ra3 3anumaer oobem 250 mu. Kakoit
00beMm 3aitmer ra3 npu 96 klla u Toii xe Temneparype?

1 »® rasa maxomautcs npu 0°C. Ilpu Kakoif TemrepaType 0OBbEM ra3a yIBOHMTCS, €CIH
JIaBJICHUE OCTAHETCS HEM3MEHHBIM?

Han 40 mn raza npu 7°C u 96 xlla. Ilpu kakom naBieHun o0beM rasza gocturet 60 mo,
eciu Temneparypa Bozpactet o 17°C.

CKOJIBKO TPaMMOB KaJIBIIUSI BCTYITHIIO B PEAKITUIO C BOJIOH, €M 0OEM BBIJICIIMBIIETOCS
Bojgopoaa npu 25°C u 99,3 klla pasen 480 mu?

Coenunenue conepxut 24,26 % yrinepona, 71,62 % xmnopa u 4,12% Bomopona. [InmotHocTh
o Bogopoay 49,1. Haittu uctnanayro Gopmyny coeTuHEHNUS.

Coenunenue cepbl ¢ ¢pTopom conepxkut 62,8 % cepol u 37,2 % ¢ropa. Macca 118 mn
JTAaHHOTO coenuHeHus B (opme raza, m3mepenHoro npu 7°C u 98,64 klla pasua 0,51 r.
KakoBa uctunHnas popMysa coeJMHEHHUS.

[Ipouecc, mnpoTekalmUi NpU TMOCTOSIHHOM 3HAUYEHUU TEMIIEpaTypbl B CHUCTEME,
Ha3bIBAETCS: U30TEPMUUYECKUM, H300apUUECKUM, aInadaTUYECKUM, H30XOPHUUECKUM.
Boeruuciautes AH peakmuu:

B20Os + 3Mg = 2B + 3MgO

Boruncnute Temioty mnepexoia rpadura B anama3, €CiIM H3BECTHO, 4YTO TEIUIOTa
obpazoBanusi COz u3 rpadpura AH%gs(CO2 (p) = — 94,05 kkan/monb, a U3 aamasa
AH®298(CO2 (anm)) = — 94,50 KKan/MOJIb.

Breranciaute nzmenenne sutponun nepexoqaa H>O (kp) B H2O (k) u H20 (x) B8 H20 (T).
Pe3ynbTathl noscHure.

BoruncnuTe u3MeHeHe SHTPOMUH B PEaKILIUU:

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

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

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

eciu AH g98(p) = 131,3 xJIx, AS%0s(p) = 133,6 Ix/K.

Kaxko#i ¢daktop — 3HTAIBNMUAHBIA WM SHTPOIUUHBIA — OMpPENEIsSeT BO3MOXKHOCTh JTOM
peakuuu?

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

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

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

Kak Bnusier Temmneparypa Ha HarpaBJIeHHE paccCMaTpuBaeMoro mpoiecca’?

Ucxons u3 3naueHnii AG®98,f UCXOTHBIX BEIIECTB U MPOIYKTOB PEAKIIMH, BHIYHCIUTE
AG®298 CIEIYIOMINX PEAKIIHIA:

MgO(x) + CO2(r) = MgCOs(k)

BaO(k) + COx(r) = BaCO3(k)

CaO(x) + CO2(r) = CaCOs(k)
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30. SrO(x) + CO2(r) = SrCO3(k)
31. Kak m3mensitores B paxy MgO — CaO — SrO — BaO kuciaoTHO-OCHOBHBIE CBOWMCTBA
OKCHJIOB, M KaK 3TO coryacyercs co 3HadeHrneM AG° o0pa3oBaHUsI paccMaTpPHBaCMBIX
KapOOHATOB M3 OKCUIOB?
32. BeIUuCIATh OCMOTHYECKOE JIaBIICHUE PACTBOPA, cojepikamero 27 T riaoko3sl B 500 mu
pactBopa npu 297 K.
33. JlaBnenue mapa Boasl npu 20°C cocraBnser 2338 [1a. BeramcinuTh CKOJIBKO TpaMMOB
caxapa cieayeT pacTBOpuTh B 720 T BOIBI Uil MOJyYEHHUsS PacTBOpPA, JABICHHE Mapa
kotoporo Ha 18,7 Ila MeHblIe faBieHuss mnapa BOAbI? BBUKUCINTL NPOLIEHTHOE
CoJiepKaHHe caxapa B pacTBOPE.
34. B 10 mx Boasl BHecau 0,2 T 6enka nurtoxpoma C, MOJISIpHAs Macca KOTOPOTO COCTABJISICT
12400 r/mons. HaiiTn moHmKEHUE TeMITepaTyphl 3aMep3aHus TIOJTYIeHHOTO PacTBOpA.
35. [Ipu pactBopenun 0,2 r muroxpoma C B Boje oOmmii 00beM pactBopa moctur 10 mur
Bbraucnute 0cCMOTHYECKOE AaBIICHHE TIOYYEHHOTO pAcCTBOPa, KOTOPOE OOHAPYKUTCS MTPH
HAIMYAHA MEMOpPAaHBI, POITYCKAIOIIEH MOJEKYIbI BOJBI, HO HE MPOITYCKAIOMIEH MOJIEKYI
IUTOXPOMA.
36. PactBop caxapa Ci12H20011 oxaspBaer mpu 27°C OCMOTHYECKOE JaBIICHUE, PaBHOE
156 xIla. [TpuHUMast TUTOTHOCTH PACTBOpA PABHOM €AWHUIIE, BEIYUCIUTH TEMIIEPATYPY €TO0
KPHUCTaJUTU3AIIH.
37. Tlpu kakoii TemrepaType OymeT 3aMmep3aTh pacTBop, coaepxarmii 30 % (Mac.) 3THIOBOTO
cnupra?
38. Ecniu  pactBoputh 25,5t BaCl, B 750r BO&BI, TO MOJy4HTCS PacTBOP,
kpuctauusyromuiicss mpu — 0,756°C. BbUuCINTh KaXyIIYIOCS CTENEHb AMCCOIMAIITN
COJIU B pacTBOPE.
39. 3anucaTh MOJHYIO, KPAaTKYIO AJIEKTPOHHBIE KOH(UTYpaIliH, a TAaKKE H300pa3UTh KPATKYIO
ANIEKTPOHHYIO0 KOH(MUTYpALHIO B rpapuuecKkoM BUE AJIS CIEAYIOIUX aTOMOB U HOHOB: K,
P, Ti, Mo, Cr®*, Se*".
40. DreKTpOHHAs CTPYKTypa BAJICHTHOTO YHEPreTUYECKOTO YPOBHsI aToMa MUPKOHHS (Zr) B
OCHOBHOM COCTOSIHMH nMeeT BU: 402582, 4025s®, 4d25s!, 5s°5p?.
41. Kondurypauus BaJ€HTHBIX D3JEKTPOHOB B aTOMax JIByX OJJIEMEHTOB BbIpaaercs
dhopmynamu:
a) 3s%3p? u 3d%4s?
6) 3d%4s? u 4s?4p*

B kakux nepuogax v rpymnmnax HaXoAsTcs 3TH 31eMeHTbI? JI0JKHBI JIM OHU OTINYATHCS 1O
CBOUM CBOMCTBaM, UMesl OJJMHAKOBOE YHCJIO BAJICHTHBIX AJEKTPOHOB?

42. loHM3aIMOHHBIM MMOTEHIMAN JJIsi KaKOro M3 JIBYX 3JIEMEHTOB JOJIKEH OBITh OOJIbIIei
BEITUYMHOM, €CITH JICKTPOHHAs KOH(PUTYpaIusi UX aTOMOB BhIpaXkaeTcs (hopMmynamu:

a) 1s%2s22p°3s?3p2 u 1s22s22p®3s23p°®
6) 15225%2p53s23p°4s! u 1522s22p®3s23p°3d104st

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

44.YcraHOBUTE COOTBETCTBHE MeEXAYy (OpPMYIOH MOJEKyabl WIM HOHA U TUIIOM
rUOpUAM3AINY BAIEHTHBIX OpOUTasIel IEHTPaTbHOTO aToMa:

BrF; —; NH4+ - SFe -
BapuanTsl oTBeTOB: Sp2, Sp°, sp3d?, sp, spd.

45. OnpeenuTe MpOCTpaHCTBeHHYIO KoHpurypanuioo monekyn: BeCly, SnClz, SiFs, NFs,
PCLs, SFe, CIF3, SOs. Ykaxwute THII THOPUIU3AIUH.

46. Kakyio mpoCTpaHCTBEHHYIO KOHPUTYPAIIUIO UMEET HUTPAT-UOH: IJIOCKYIO TPEYTOJIbHYIO,
JUHEWHYI0, TETPadJpUUECKYI0, OKTadIPHUECKYIO.

Kakas u3 monekysn CCls umu CHCI3 umeet 60bIIuii TUMOTBHBI MOMEHT
JluckyccHOHHBIEe Tpoueaypbl (KpPYIJbIi €TOJ, JMCKYyCCHSl, NMOJeMHKA, JTUCHYT, AedaTsl,
MHMHH-KOH(pepeHunn)
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DKBUBAJICHT. 3aKOH SKBUBAJICHTOB.
[Ipurotonienue pactBopoB. CriocoObl BEIpaKEHUsI KOHLIEHTPALUKA PaCTBOPOB.
3. OcHoOBHBIEC TMOJIOKEHHsSI MeToja BayieHTHbIX cBsizedl (BC). ['mOpuanblie mpeacraBieHus.
Jlenokann3oBaHHbIE TT-CBSI3U U MIPOLIEypa HAJIOKEHUS BaJIEHTHBIX CXEM
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
5. Xumwuueckoe paBHoBecue. Koncranta xumudeckoro paBHoBecus (Kp m Kc). Pacuer
paBHOBECHBIX KOHIeHTpauuil. CMmelienue pasHoBecus u npuHiun Jle-Illarense — bpayna.
I'eomerpus monexyn, meroxa ['minecnu.
7. CpoiicTBa pacTBOpOB 3J1E€KTpoiuTOB. KoHCcTaHTa M creneHs aucconuanuu. MonHOe
npousBeneHue Boabl, mkaina pH. Pacuer pH pactBopoB kucior n ocHoBanuii. Pacuer pH
Oy(epHBIX pacTBOPOB.
XuMHYeckas CBS3b B KOMIIJIEKCHBIX COEMHEHMSIX.
[Ipencka3anue cBOMCTB BELIECTB HA OCHOBE MEPHOJUYECKOIO 3aKOHA, NMPEACTABIEHUE O
MeToJax cpaBHUTENbHOTO pacuera M. X. Kapamnersanuna.

10. OcymiecTBiieHue  TIpEBpalIeHHs, TMOJYYeHHE  HEOPraHMYeCKOro  BemlecTBa U3

MIPEII0KEHHOTO

KonTpoabHblii pabora
KonTtponsnas padora Nel
1. Okcua metamia conepxut 52,9 mac.% mertamia. OnpenenuTh MOJSPHYIO MacCy SKBHBAJICHTA
MeTajia U ero Opomua B OOMEHHON PEaKIlny.
2. 11,2 1 (n.y.) 6pomoBoopoaa pactBopuiu B S00 M Boabl. HaifTu KoHLIEHTpalMio pacTBOpa B
Mac.%, MOJISUILHOCTE U MoJibHOE oTHOImenne HoO:HBr.
3. a) OxapakTepu3oBaThb KBAaHTOBBIMH YHCIIaMU BCE JJIEKTPOHBI aroMa a30Ta B OCHOBHOM
COCTOSIHMH; 0) HamucaTh JIEKTPOHHBIC (POPMYIIBI aTOMOB TEJUTypa U MOJIMOJICHA, a TAK)KEe HOHA
Co®*.
4. a) B crmenyrommx mapax aTOMOB WJIM HOHOB YKa3aTh Yy KaKOW YacTHIIBI paguyc OOJIbIIE:
Be u N, Cr? u Co?", Rb" u Br; 6 ) B ciemyromux napax KUCJIOT ¥ OCHOBaHHil BRIOpaTh 6ojee
cuibHYy0 KucioTy (ocHoBanue): H2002 m H2D004; CsSOH u Ba(OH)2. OtBer 0060CHOBATE.
5. OxapakTepu3yiTe BaJICHTHbIE BO3MOXXHOCTH atoma (ocdopa. OObsACHHTE, TIOUYEMY €CTh
moekyinbl PFs u PCls, a net monekyn NFs u NC15?
6. HN300pa3uth cxembl NEpeKpbIiBaHUS opOuTaneid mpu oOpa3oBaHUU CBSI3EH B MOJIEKYe
MYpPaBbUHOM KUCIOTHI UCXOS U3 THOPUIHBIX MPECTABICHUH.
O1LeHKa 3aJaHU:
Ne 3ayanus 1 2 3 4 5 6 X
Orienka, 0amn 2 2 2 2 1 1 10
KontponbHas padorta Ne2
1. Ha ocHoBe metona I'mitecnu mpeackasath reoMeTpuio ciaenyromux dactui: SnClz, SbHz,
PC14". Yka3aTh MOJSIPHBIE MOJICKYJIbI.
2. Ha ocHoBe metoga MO omnpenenuTh KpaTHOCTh CBSI3U KUCIOPOA-KUCIOPod B MoJiekyne Oz, a
TaKk)Ke MarHUTHBIE CBOMCTBA 3TOW MOJeKyiabl. Kak M3MEHUTCS UIMHA CBSI3U NpPU MEepexoie OT
MoJieKyIbl O2 K MOJIeKyIsipHOMY HOHY O2"?
3. PaccMoTpeTh Ha ocHOBe MeTo1a BC XuMuueckyro cBsa3b B koMiiekcHbX HoHax [Ni(NH3)s]? u
[Ni(CN)4]* onpenenuts: a) THI THOPUAM3ALUN OPOUTANIEl LIEHTPATLHOTO aTOMa, 6) TEOMETPHIO
KOMIUIEKCA, B) €r0 MarHUTHbIE CBOMUCTBA.
4. JIna npoenenuss OBP B kucnoii cpene npurotosien 1,2H pactBop Ouxpomara Kamiwus,
umeromuid wiotHocts 1,04 r/miu. OmnpenenuTs MOJSPHOCTh M TUTP ATOTO PacTBOpa, a TaKKe
MOJIBHYIO JIOJIIO COJIM B PacTBOPE.
5. BBIUMCIINTE CPETHIOI SHTAIBIIMIO CBS3U YIIIEpOA-KUCI0opo ] B MojeKkyiae CO2 1o cienyromum
nauabiM: AH06p.CO2(r) = -393,5 kJIK/MOb;
1) C(x, rpadur) = C(r); AH®1 = 715,1 x/Ix;
2) O2(r) = 20(1); AH% = 498,4 x]Ix.
6. J{nst nposenenust OBP, B KoTOopoii HcIonb3yeTcs OMXpoMaT Kajiusl KaK OKUCIUTENb B KUCION
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cpene, npurotoBieH 2,40 H pactBop atoro coenuuenusi. CKOJIBKO TPaMMOB OMXpoMaTa Kajws
HE00X0IMMO B35Th st purotoBieHus 600 M1 Takoro pacTBopa’?

Onenka 3ajaHuii:

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

1. Tlo copaBouyHbIM JaHHBIM omnpenenuTs npu 298,15K koHCTaHTy paBHOBecHs Ipolecca
2NO2(T) > N2O4(T)

2. Bpruncouth paBHOBecHyr KoHueHTpamuio N204(r), ecnu ucxoanas xonueHtpauus NO2
cocTaBisiia 3 MOJIb/11, a ucxoaHas koHueHTpanus N2O4 Obuta paBHa HYITIO.

3. B 2 n Boas! pactBopuiiu 5,0 11 (H.y.) OpOMOBOIOpOA U MOTYUYUIH PACTBOP € TIOTHOCTHIO 1,01
r/mi. Beraucnute pH 3T0TO pacteopa.

4. Haiitu koHIeHTpanuo U pH pacTBopa yKCyCHOUM KUCIOTHI, UMEIOIIETO CTENEHb TUCCOIUAIIUN
12%. Kaucc. CH3COOH = 2¢10°. Ckompko Ma 70 macc.% pacTBOpa YKCYCHOM KHCIOTBI
(mmotHOCTH 1,07 1/MIT) HEOOX0AMMO A7 TpUroToBiIeHus 2,0 J1 IepBOHAYaILHOTO pacTBOpa?

5. Tlo cnpaBOYHBIM AaHHBIM OMNpeAeHuTh mpu 298,15 KOHCTaHTY IUCCOIMAIMK CUHHIILHOW
KHCJIOTHI B BOJJTHOM PacTBODE.

6. HanmucaTtp ypaBHEHUST OKUCIICHHSI KIS KOHIIEHTPUPOBAHHBIM PACTBOPOM 230 THOM KHCJIOTHI,
OKHUCIICHHUS aJTIOMUHHMS pa30aBICHHBIM PACTBOPOM a30THOM KHUCIIOTHI.

O1neHKa 3aJIaHuil:

Ne 3amanms 1 2 3 4 5 6 X
Ouenka, Oamn 1,5 1,5 2 2 1,5 15 10
KonTpomnbnas pabora Ned

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

2. HanncaTph ypaBHEHHUS peaKIHii:

KO3 + KMnO4 + H2SO4 — CsH + H.0 —

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

3. BopoBoaopo ikl (0opaHbl): MOTyYEHUE, CTPOCHUE MOJIEKYJl, XHMUYECKUE CBOMCTBA HAa TPUMEPE
nuOopaHa.

4. Ckonpko rpammoB RDBr cnemyer mo6aBute x 3 1 0,15 M pactBopa HuTpara
muammuHcepeopa(l), comepxariero U30BITOYHBIH aMMHAK B KOJIMYECTBE | MOJIB/J, /IS Havasa
BBINaJIeHNs 6poMua cepebpa? KoHCTaHTa yCTOWYHMBOCTH KOMILIEKCHOTO MOHA paBHa 1,8 107, a
IpOU3BE/IeHHE PACTBOPUMOCTH Opomusa cepedpa — 121074,

5. Hanucatp ypaBHEHUsI peakluid, JeKalX B OCHOBE MPOMBIIIJICHHOTO MMOTY4YeHHUs allFOMUHUSA,
MarHus ¥ CoJpl.

6. OcoOEHHOCTU XUMUH JTUTHSL.

O1LeHKa 3aJaHNi:

Ne 3ananus 1 2 3 4 5 6 )y
Orenka, 0amn 2 2 2 2 2 2 12
KontponbHas padorta Ne5

1. Hammcarp  ypaBHEHHMsI  peakiMii, TO3BOJSIONIMX  OCYIIECTBUTh  MPEBPAIICHUS:
H2SeOs—Se—...—H2Se—SeOs.

2. Hanncatp ypaBHEHMsI peakLU:

Pb + HNO3(pa36.)— PH3 + K2Cr207 + HoSOs—

NH4sNO3z-t— SnO + KOH + H.O0—

3. Cynbhuasl CypbMbl, MBIIIbSKa M BHUCMYTa: MOIy4eHHE, B3aUMOJCWCTBHE C PacTBOpPaMH
Cynb(GUIO0B U IIET0YeH.

4. Beruucoute pH 4,00 mac.% pactBopa NaHSOs (mmotnocts 1,03 r/mm). Koncranta
JUCCOIIMAIIMU CEPHOU KHUCIIOTHI 110 BTOpoi cTynenu pasHa 0,01.

5. Hamwmcarh ypaBHEHHsI peakiuii, OTPa)kalolIMX XUMH3M MPOIECCOB 3apsIKM U Pa3psaKu
CBUHIIOBOTO aKKyMYJIATOPA.
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6. Hanmcarp ypaBHEHMsI peakUuil B3aMMOJCHCTBHS 0JIOBA U CBHHIA C KOHLUEHTPUPOBAHHBIM
pacTBOpPOM a30THOM KHUCIOTHI, OJIOBa — C HM30BITKOM pazbaBienHoro pactBopa KOH u mpu
crutaByienuu ¢ KOH.
OueHka 3aJaHui:
Ne 3ananus 1 2 3 4 5 6 z
Ormenka, Oamn 2 2 2 2 2 2 12
KonTtposneHas padora Ne6
1. HamucaTh ypaBHEHHUs peakuii, TO3BOJISIOLUIMX OCYILIECTBUTD MTPEBPALLICHUS:
Au— H[AuC14]— Au— AuClz— K[Au(OH)4].
2. Hanucatp ypaBHEHUsI peakuii:
CrSO4 + H.0— Fe + O2 + H2O0—
KMnO4 + KNO; + H.O0— NiC12 + KCN(u36.)—
3. TlomydyeHue XJIIOPUCTOTO XpoMuJa W Ouxpomara Kamusi u3 coeauHenud xpoma (I11).
OxucnuTenpHble CBOMCTBA OUXpoMaTa Kallusl.
4. Haiittu pH u crenens ruaponusa 0,1M pactBopa ¢opmuara Kamusi, €CiM KOHCTAaHTa
JMCCONMAINM MyPaBbUHOM KHMCIOTHI paBHa 2-107,
5. Hanucath ypaBHEHHUs peaklMil pacTBOpPEHHs 30J0Ta B CEJIEHOBOW KHCIOTE, cepedpa — B
KOHLIEHTPUPOBAHHOM U pa30aBJICHHOM PAacTBOPAaX a30THOM KUCIIOTHI.
6. HamucaTth ypaBHEHMsI peaklui, JIeXaIIUX B OCHOBE MPOMBIIIIEHHOTO MOJIyY€HUsI MapraHua,
MepMaHraHaTa Kajusi U peHHUs.
O1neHKa 3aJ1aHuil:
Ne 3amanus 1 2 3 4 5 6 z
Ornenka, 0am 2 2 2 2 2 2 12
Munu-tecr

1) YcraHOBHTE COOTBETCTBHE MEKITY UCXOIHBIMH BEIIECTBAMH U MTPOIYKTAMH PEAKIHI

Hcxonueie BemecTBa [TponykThl peakuuu
A. Na,O u H,0 1. NaOH
b. Nau H.O 2. Na2SO4 u H2O
B. NaOH u H2SO4(p-p) 3. NaOH u H»
4. NaSOsu H»
5. NaHSOq4
6. Na2SO3 u H20
OTBeT:
A b B
1 3 2

2) YcTaHOBHUTE COOTBETCTBHE MEXKIY CXEMOUW peakuuu U (OpMyIoil HEIOCTAIoIIero B HeEi
BEIIECTBA

Hcxonabpie BeniecTBa BemectBo
A Ag+ HNOsgom — > AgNO3 + Hz0 + ... 1 NO
B Ca+ HNOspus) — Ca(NOs)z + H20 + ... 2 NO
B Cu + HNOspas — Cu(NOs)z + Ha0 + ... 3 N2Os
4 NH4NOs3
OrTBeT:
A b B
1 4 2

3) YkaxxuTe BeUIecTBO, KOTOPOE B TAOOPATOPHH MOKET OBITh HCIIOJIb30BAHO KaK OKHCIUTENb
1. nepmaHranar Kauus

2. cepoBOAOPOT

3. cynbdu HaTpus
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4. xnopua HaTpus
Ortser 1

4) YkakuTe BEIIECTBO, KOTOPOE B JIA00PATOPUU MOXKET OBITh HCIOJIB30BAHO KaK BOCCTAHOBUTEIh

1. quxpomar Hatpus
2. HOIUJT KaJIUs

3. cepHas KHCIOTa
4. propun HaTpus
Ortsert: 2

5) Breibepute aBa BemiecTBa, KOTOPbIE HE MPOSBISIOT BOCCTAHOBUTEIBHBIE CBOMCTBA B BOJHBIX

pacTBopax
1) mepokcu Bogopoaa

2) HUTPUT HATpPUS

3) HUTpAT Kaaus

4) cynppuT Kanus

5) cynbdun kanus

6) cynbdat Kamus

Otser 36

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

2) cynbdar xenesa (I1)

3) TUAPOKCHUT HATPUS

4) a30THas KUCTIOTA

5) coyistHast KUCTIOTA

Otser 14

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

2). Fe(OH):

3). HxTe

4). HBrO

Otser 1

8) U3 mpezcTaBieHHBIX COSTUHEHHI BRIOCPUTE CHIIbHYIO KUCIIOTY
1. HoTe

2. HBrO

3. HCIO,

4. NaOH

OtBer 3

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

2) cynb(ar quHKa

3) THAPOKCHU HATPHUS

4) a30THas KUCIIOTA

5) m1aBUKOBast KUCIOTA

Otser 14

10) Bribepute 1Ba BeleCcTBa, KOTOPBIE OTHOCSAT K THITMYHBIM BOCCTAHOBHUTEIISAM
1) nomu Kamus

2) cepoBOAOPOT

3) runpoxcun 6apust

4) cepHast KUCIIOTa

5) XJopHas KHUCIOTa

Otser 12

11) Hanumure GopMynbl 4eTbIpex KHCIOPOACOACPIKALINX KUCIOT XJI0pa, IPUBEAUTE HAa3BaHUS

3TUX COCOUHEHUN
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HCIO — xnopHoBaructas kuciora, HCIO2 — xiopucras kucinora, HCIO3 — ximopHoBatas Kuciora,
HCIO4 — xnopHast kuciora

12) Hanummure ¢GopMylibl HATPUEBBIX COJEH YETHIPEX KUCIOPOACOAEPKAIINX KHUCIOT XJIOpa,
MPUBEIUTE HA3BAHUS 3TUX COCAUHEHHM.

NaClO — runoxnopur Harpus, NaClO2 — xmopucrast kucnora, NaClOs — xiopHoBaTast kuciora,
NaClO4 — xnopHast KuciaoTa

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

H3PO: — docdoproBatucras xucnora, NaH2PO2 — runopochut Hatpus.

14) Hammmure opmynbl KUCIOTH pocdopa B CTENEHH OKUCICHUS +3 U ee cpeHeil HaTpreBoi
cosit. Ha3oBuTe naHHbIE COEIMHEHHUS.

H3PO3 — ¢pocdopucras kucnora, NazHPO3 — runodocdut Harpus.

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

HPO3s — metadocdopnas kucnora, HsPOs — oprodocdopnas kucnora, HsP,O7 — nmupodocdopnas
KHCJIOTA

16) PaccuuTaiite mMaccy kapOoHaTa HaTpHisi, HCOOXOAUMYIO s mpuroToBieHus 500 mu 14%
pacTBopa (IOTHOCTH pacTBopa 1,1463r/cm’).

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

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

m(CaCly)=1,5*0,02 * 111 =333

18) PaccumTaiitTe Maccy xmopuma Oapusi, KOTOpwld comepxwurcs B 300 mi pactBopa ¢
KoHIeHTpamuen 0,1 Mob/m.

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

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

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

20) Heo6xoaumo mpurotoButh 500 M1 pacTBOpa THApOKcHIa HaTpus ¢ KoHreHTpanuen 0,01 H.
Paccuuraiite Maccy ruipokcuia HaTpUs, KOTOPYIO HEOOXOIUMO B3ATh.

m (NaOH) =0,5*0.01 ¥*40=0,2r

21) CocraBbTe (hopMyITy KOMIUIEKCHOTO COCIMHCHHS 110 Ha3BaHMIO: HUTpaT Terpaammuameu(l1),
terpakapOoHuTHUKeIh(0). YKaxuTe THN KOMIUIEKCHOTO COE€IUHEHMs (KaTUOHHBIM, aHMOHHBIMH,
HEUTpaIbHBI).

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

22) CocraBbre (hOpMySy KOMIUIEKCHOTO COCAMHCHHs MO Has3BaHuio: rekcarmanodeppar(ll)
kanus, TpuxiaoporpuakBako6ansT(lll). YkaxkuTe THIT KOMIIEKCHOTO COCIUHEHUS (KaTHOHHBIM,
AQHUOHHBIN, HEUTPATBHBIN ).

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

23) Hamumute ypaBHEHHS peakiuil, MPOUCXOISIIMX TpHU J0OABIEHWHM B PACTBOP HUTpaTa
xpoma(lll) pacTBopa ruapokcua Kaus.

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

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

24) Hanumwure ypaBHEHHE pEaKIMil, MPOUCXOAAIeH MpHu Ao0aBiIeHHH H30BITKAa pacTBOpa
[aHKU/a KaIusl K pacTBopy cynbgara sxenesa(ll).

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

25) Hamummre ypaBHEHHE pEaKIHil, MPOUCXOAAled mpu M00aBIEHUH H3OBITKA pacTBOpa
aMMuaka K pactBopy cynabdara meau(ll).

4ANH3 + CuSO4 = [Cu(NH3)4]SO4

26) 3aiana ciuenyromas cxema peakiuu

Fe(OH)2 + NaClO3 + H2S04 — Fe2(S04)3 + NaCl+ H20

W3 npennosxeHHoOro nepevns Beioepure Bemectsa X U Y. BemrectBo X sIBIISI€TCS OKUCIUTENEM B
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JAHHOW peakuuu, a Y — BOCCTAHOBUTEIIEM.

1) XJIOpaT HaTpus

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

5) XJIOPH/]] HATPHUS

OmerX—-1,Y-2

27) 3agana cieayrolias cxeMa peakiuu

H3POs + KIO3 + X — Y + |2 + K2SO4 + H20

W3 npennoxxeHHoro nepeyHs Beioepute BemecTsa X U Y.

1) PH3

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

OrBer X —-4,Y -3

28) YcTaHOBUTE COOTBETCTBUE MEXKIY PEarvpyrollUMH BEIIECTBAMH U MapraHeIcoAepxKaiium

MIPOJAYKTOM PEAKLIHHU:

PEATUPVYIOIIMWE BEILIECTBA MAPFAHEHCOJIEP)KAIHI/IPI
IMPOAYKT PEAKIIMA
A)  Nal + KMnO4 + H2SOs— 1)  MnO
b) K3S+ KMnOs + H0 — 2)  MnSO4
B) K3SOs+ KoMnO4 + H,0— 3)  MnO:
4)  KoMnOq
5) Mn(OH)2
A b B

OtBeTr 2 3 3

29) YcraHOBUTE COOTBETCTBHE MEXKJY pearupylolMMHU BEIIECTBAMHU U MapraHelcoAep Kaium

MIPOJIyKTOM PEaKIUH:

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

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

30) [Ipu neiicTBuM pazdaBICHHON CEpHOIl KMCIOTHI HA ME/b

1) nony4aetcs cynb(aTt MeIu U BOJAOPOT

2) BBIJIENIICTCS] CEPHUCTBIN Ta3 U 00pazyeTcs cyib(ar Menu 1 Boaa
3) peakiys He UIET

4) oOpazyercs cynbdar MeIM U BBIICIAETCS CEPOBOJIOPO]

Otser 3

31). Vkaxure coenuHeHHE a3oTa X, KOTOPOE SIBISETCS KOHEYHBIM MPOJYKTOM CIEAYIOIICH

OCIMMOYKHU XUMHWYCCKHUX HpCBpaH_[CHI/Iﬁl

KOH KIVRO, +H,30 £ Kl
Na0s ? 4 5§ ? B ? X

BapI/IaHTBI OTBCTA:
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1. NO
2. NO>
3. KNO,
4. KNOs
OtBet 4
32). YkaxuTte COCTUHCHNE ATIOMUHUS X, KOTOPOE SIBISACTCS KOHEYHBIM MPOIYKTOM CJICIYIOIICH
[EMOYKH XMMHUYECKHUX TPEBPAICHU:
R g 1 y 4 _HO o o NeOH(obmmon) | .

CILITARTIC HHE JAacTEO]R

Bapuants! oTBeTa:

1) ALOs

2) NaAlO;

3) AI(OH)3

4) Na[Al(OH)4]

Otser 4

33) I[Ipu peiicTBUU KUCIOpOa HA TUTUN

1) o6pasyercst mepoKCHI

2) obpazyercs OKCUJ

3) oOpazyercs 030HUT

4) peakuus HE UJIET

Otser 2

34) [Ipu nelicTBUU Ha pacTBOp HUTpATa cepedpa Ienoueii B 0CaJ0K BBIMA1aeT

1) runpoxcua

2) okcua

3) mepokcH

4) cepebpo

Otser 2

35) B KOHIICHTpUPOBAHHOUW a30THOW KHCJIOTE PACTBOPSIFOTCS

1) ToapKO MEIh

2) TOaBKO cepedpo

3) menp, cepedpo u 30JI0TO

4) menp u cepedpo

Otser 4

36) CocraBbTe ypaBHEHHE pEaKIUH, MPOTEKaloIllee IPH CIMBAHUU BOJHBIX PacTBOPOB
MepMaHraHaTa Kaiaus U cyiab(puTa Kauus.

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

37) CocraBbTe ypaBHEHHE pEaKLUU, MPOTEKAIOLIee NMPU B3aUMOJCUCTBUU IIMHKA C a30THOM
KHCIIOTOM, €CJIM OJJTHUM M3 MTPOJYKTOB siBsieTcst okcun azota (I1).

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

38) CocTaBbTe ypaBHEHHE PEAKIIUH, MPOTEKAIOIIEE MMPH CAMBAHUKM BOIHOTO pacTBOpa Cyib(huTa
HATpPHUSI C PACTBOPOM JMXpOMaTa HaTpus, MOJKUCICHHBIM CEPHOM KHCIOTOM.

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

39) CocraBpTe ypaBHEHHUE pEaKIMH, MpOTEKarolee MpHU B3aMMOACHCTBUM HHKENIS C a30THOMN
KHCIIOTOM, €CJIM OJTHUM M3 MPOJYKTOB siBsieTcst okcun azota (I1).

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

40) CocTaBbTe YpaBHEHHE pEaKIMH, MPOTEKAIOIIee MPHU MPOIMYCKAHUU CEPOBOAOPOIA uepe3
pacTBOp AUXpOMAaTa HATPUsl, OJAKUCICHHBIM CEPHOUN KUCIOTOM.

NaxCr207 + 3H2S + 4H2S04 = Cr2(S04)3 + 3S + Na;SO04 + 7H20

41) CocTaBbTe ypaBHEHHE PEAKIUH, MPOTEKAIOIIEe P CTUBAHUHU BOJIHOTO pacTBOpa MEPOKCHIA
BOJIOPOJIa C paCTBOPOM MEpMaHraHaTa Kajusi, HOJAKUCICHHBIM CEPHOM KHUCIOTOM.

2KMnO4 + 5H207 + 3H2504 = 2MnSO4 + 50, + K2SO4 + 8H20

42) CocTaBbTe YpaBHEHHE PEAKIUH, MPOTEKAIOIIEe P CTUBAHUHU BOJIHOTO PacTBOpA MEPOKCHIA
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BOJIOPOJA C paCTBOPOM MOUA KaJKs, IIOJKUCICHHBIM CEPHON KUCIIOTOM.

2KI1 + H202 + HSO4 = |2 + KoSO4 + 2H20

43) CocraBbTe ypaBHEHHE PEaKLMM, IIPOTEKAIOIIEE MPU CIMBAHUM BOJHOIO PacTBOpAa HUTPUTA
KaJIis C paCTBOPOM MOJUAA KaJIMsL, IIOAKACICHHBIM CEPHON KUCIIOTOM.

2KI1 + KNOz + H2S0O4 = NO + I + K2SO4 + 2H0

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

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

45) Paccunraiite HopManbHOCTH 0,3 M pactBopa KMnO4s 1 0,1 M NaNO: B peakuuu:
KMnOs+ NaNO; + H2SO4 —

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

46) PacnonokuTe BeliecTBa B Mopsiake Bo3pactaHust pH nx BOJHBIX pacTBOPOB:

1 - NaNOs3, 2 - K5S, 3- H2S0q

Otser: 312

47) Pacnionokute BeliecTBa B nopsake yobiBanus pH X BOJHBIX pacTBOPOB:

1 — NazS0s, 2 - KOH, 3- CuSO4

Otsert: 213

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

Otser 14

49) BribepuTe 1Ba BellecTBa, BOAHBIE PACTBOPHI KOTOPHIX UMEIOT HEUTPAIBHYIO CpPEy
1) NaCIO  2) KBr 3) K:SOs 4) Na2COs

Otgert 23

50) HauGoJbIiee KOJIUYECTBO TETUIOTHI BBIACIISIETCS B TIpOIIecce

1) 2Cqpagur) + Hary = C2Hory, AH? = 54,1 kkan

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

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

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

Otser 3

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

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

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

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

Otser 3

52) B pactBope kakoro coeaunerus pH Gonbie 7?

1) cynbdar maruus

2) XJIOpUT aMMOHUS

3) HUTPUT KaJus

4) consiHast KMCIIOTa

Otser 3

53) B pactBope kakoro coeaunenusi pH Oosnbie 77

1) xmopun nuTus

2) TUIIOXJIOPUT KaJus

3) nutpat meau(Il)

4) cepHast KUCIIOTa

Ortser 2

54). B pactBope kakoro coequHenust pH menbie 77
1) Cynb(pUT Kanus

2) XJIOpHUJT HATPHUS

3) HUTpAT HATPUS

4) a30THas KUCIIOTa
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Otser 4

55) B pactBope kakoro coeaunenust pH mensbiie 7?7

1) xnopuja uHKa

2) XJIOPUT HATpUs

3) ammuax

4) kapOoHatT HATPHs

Otser 1

56) B pactBope kakoro coeauHenus: pH paBao 77

1) YKCYCHast KHCJIOTa

2) XJIOPU/T KaJTHS

3) aMMHaK

4) KapOOHAT HATPHSI

Otser 2

57) B pactBope kakoro coeauHeHust pH paBao 77

1) XJIOPH]] MarHus

2) cynbdar Kanus

3) cynsdat meau(Il)

4) KapOOHAT HATPHSI

Otser 2

58. BriOepute 0/1HO BEpHOE CYKIEHHE U3 MPECTaBIEHHBIX

1) B pactBOpe ammuaka okpacka (eHoJiprargerHa CTaHOBUTCSI MaJTMHOBOM.

2) OYUCTUTH BOJY OT PACTBOPEHHOMN B HEM COJIM MOYKHO C MIOMOIIBIO JEIUTEIHHOW BOPOHKH.
3) Jlyis HarpeBaHus paCTBOPOB B JTAOOPATOPUH MOKHO MCTIOJF30BaTh TOHKOCTEHHBIN XUMHUYECKUH
CTaKaH.

Otser 1

59. Beibepurte 0HO BEpHOE CYXACHHUE U3 MPEACTABICHHBIX

1) B pacTtBOpe ruapokcua HaTpUsl OKpacka METUIIOpaHKa HE U3MEHSETCSL.

2) B nabopaTtopuu it ©3MENbYEHHSI TBEPABIX BEIIECTB UCIIOIb3YIOT CTYNKY U MECTHK.
3) [nig uaMepeHus IOTHOCTH PACTBOPOB HCTIONIb3YIOT IBJUOMETP.

Otser 2

60. BeiGepuTe 01HO BEpHOE CY)KICHUE U3 MPECTaBICHHBIX

1) BpoM oTHOCHTCSI K JIeTKOBOCILIaMeHsronumMcst sxuakocTsM (JIBXK).

2) Conu Kanblisg OYEHb SJOBUTHI, IOATOMY pabOTaTh C HUMU pa3peniaeTcs TOJbKO B epyaTKax.
3). [IpokanuBaHue BELIECTB MOKHO MPOBOIUTH B (PaphOpOBBIX THUTIISAX.

Otser 3

61. Beibepute 01HO BEPHOE CYKJIECHUE U3 TPEICTaBICHHBIX

1) [Momyyenue xnopa HEOOXOAUMO MPOBOJIUTH B BBITSIKHOM HIKaQy.

2) B pacTtBope comnsiHOM KUCIOTHI eHOIBTaTIenH CTAHOBUTCS MAJIMHOBBIM.

3). [IpokanuBaHue BEIIECTB MOKHO MPOBOIUTH B TOHKOCTEHHOMU KOJIOE.

Otser 1

62) Paccuuraiite pH 0,001 M pacTBOpa rupoOKCcHIa TUTHSI.

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

63) PaccuuTaiire pH 0,0005M pacTtBOpa rupoKCcHIa KaIbIIHs.

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

64) Paccunraiire pH 0,0001M pacTtBOpa ruipoKcuia Kaaus.

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

65) Hamumurte ypaBHEHHE AMCCOLMAIMM HUTpaTa amoMUHMs. PaccuuTaiiTe KOHIIEHTpaLUIO
KaTnoHOB 1 aHnOHOB B 0,003 MOIB/1 pacTBOpE HUTpPATA ATFOMUHUSL.

AI(NO3); — AP+ 3NO3

[AP*] = 0,003 moms/n

[NO37=0,003 * 3=0,009 mosb/1

66) Hanumure ypaBHeHUE qUCCOLMALUU XJIOpHOH KucnoThl. Paccunraiite pH 0,0001M pactBopa

25



XJIOPHOW KUCJIOTBI.

HCIO; — H*+ CIO4

Otger: pOH = - Ig 0,0001 = 4

67) Hanummre ypaBHEeHUE AUCCOLMAIMU cepHOM kucnoThl. Paccuuraiite pH 0,0005M pactBopa
CEpHOM KUCIJIOTHL. (IIpU pacyeTe MPUMHUTE CTENEHb TUCCOLMAUU cepHOM KucioThl 100%)

H2S04 — 2H* + SO4*

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

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

68) KoHIeHTpamnusi HUTpPAT-WOHOB B pacTBOpe HUTpara IwHKa coctaBiaser 0,02 Moub/I.
PaccuuTaliTe KOHLIEHTpalMiO HOHOB IIMHKa B 3TOM pacTtBope. Hanumure ypaBHEHUE
JMCCOLMAllMU HUTpaTa LIMHKA.

Zn(NO3), — Zn?*+ 2NOs”

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

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

HNO3 — H"+ NO3"

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

70) Hanumure ypaBHeHHE aucconuanuu oprodocdara HaTpus. PaccunTaiiTe KOHIIEHTpAIUIO
katroHOB 1 aHnOHOB B 0,001 Mo/ €ro pacTBOpeE.

NasPOs — 3Na* + PO,*

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

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

71) Konuentpamus xkapOOHAT-MOHOB B pacTBope kapOoHara HaTpusi coctasisier 0,02 moub/i.
PaccuuraliTe KOHIEHTpalUMIO HWOHOB HATpuUsg B H3TOM pactBope. Hamummure ypaBHEeHuUe
Jiccolranuy KapOoHaTa HaTpHsL.

Na,CO3 — 2Na*+ COz*

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

72. PeakTHBOM Ha MOH Oapwuisl SIBJISCTCS PACTBOP, COACPIKAITUI

1) THIPOKCHI-HOHBI
2) Cynb(har-uOHBI

3) XJIOPHUI-HOHBI

4) HUTPAT-HOHBI
Otser 2

73. PeakTMBOM Ha MOH aMMOHUS SIBJISIETCS pACTBOP, COJEPIKAIUNA

1) THAPOKCUI-UOHBI

2) cynbhaT-uoHbI

3) XJIOPHI-HOHBI

4) docdaT-uoHbI

Otser 1

74. BpiOepure 1Ba BEIIECTBA, KOTOPhIE MOTYT OBITh HCIIOJIB30BAHBI Ui Ka4eCTBEHHOTO
oTpeieNieHus Xopuaa 0apus B pacTBOpe

1) xmopu TUTHS

2) HATpAT HATPHSI

3) cynbdar kanus

4) Harpuit

5) Hurpar cepebpa

Otser 35

75. BwiOepure 1Ba BEMIECTBA, KOTOPhIE MOTYT OBITh HCIIOJNB30BAaHBI JUI KayeCTBEHHOTO
oTpeJieNieHus1 OpOMU/Ia ATFOMHUHUS B PACTBOPE

1) xnopun muTHs

2) HUTpAT HATPUS

3) TUAPOKCHUT KaTHs
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4) nutpat cepebpa

5) xapOoHAT MarHus

Otser 34

76) I'mnpokapOOHAT-MOH MOXHO OOHAPYKUTh B PAacTBOPE C MOMOIIBIO KUCIOTHL. Harmummre
COKpAaIlleHHO€ HWOHHOE YpaBHCHHWE JAHHOW peaknuh. YKaXKHUTE, KaKUM [PH3HAKOM
COIPOBOXKIAETCS JaHHAS peaKIusl.

HCO3- + H+ = CO2 + H2O0, BbiaeieHne Ta3za

77) ®ochar-uoH MOKHO OOHAPYKHTh B PACTBOPE C IOMOIIBIO PAaCTBOPOB COJIeH Oapusi.
Hanumure cokpanieHHOE€ MOHHOE YpaBHEHUE JAHHOM pEaKIuu. YKaXUTe, KaKUM IMPU3HAKOM
COIPOBOXKIAETCS JaHHAS peaKusl.

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

78) Non mean MOKHO OOHApYXUTh B PacTBOPE C MOMOIIBIO PACTBOPOB CYIb(HUIOB MICIOUHBIX
MeTauioB. Hamummmwre COKpanieHHOE HOHHOE ypaBHEHHWE JAHHOW PEAKIMH. YKaXKHTE, KaKuM
MPU3HAKOM COITPOBOXKIACTCS JAHHAS PCAKITHSI.

S2- + Cu2+ = CuS, BbIITaJIcHHE YSPHOTO OCATKA

79) Hanuimure ypaBHEeHHE peakiuy, IPOTEKarollee MpU CIMBaHUU BOJHBIX paCTBOPOB KapOoHaTa
HATPHS U HUTPATa MEIH. YKAXKHUTE, KAKUM TIPU3HAKOM COIPOBOXKIACTCS JAHHAS PEaKITHS.
2Na2C03 + 2Cu(N0O3)2 + H20 = (CuOH)2C03 + CO2 + 4NaNO3

BrimajieHne ocasika v BIJICJICHHE Ta3a

80) Hanumure ypaBHeHHE peakIiy, MPOTEKarolee MpU CIMBaHUU BOJHBIX PaCTBOPOB KapOoHaTa
HATPHS ¥ HUTPATa ATFOMUHHS. YKKUTE, KAKUM IPU3HAKOM COTIPOBOK/IACTCS TAHHAS PEaKIIHs.
3Na2C0O3 + 2AI(NO3)3 + 3H20 = 2AI(OH)3 + 3C0O2 + 6NaNO3

BrimajieHne ocasika v BIJICJICHHE Ta3a

3.1.2. MeToauyeckne MaTepuajbl, omnpeaeisiioliue TPoleaypbl OIEHMBAHUS 3HAHMI,
YMeHHii, HABBIKOB U (MJIH) ONBITA /IesITeJIbHOCTH B X0/le TEKYIIero KOHTPOJIsl yClIeBaeMOCTH
YcTHBI 0TBET

Ornenka 3HaHWK TpenmnonaraetT auddepeHnpoBaHHbIN MOAX0] K 00yJaroneMycs, ydeT
€ro MHAUBHUAYAJIbHBIX CIOCOOHOCTEH, CTETIEHb YCBOCHUS U CUCTEMATHU3allMd OCHOBHBIX MOHSATHIMA
W Kareropud mo aucHuIummHe. Kpome TOro, OIEHHMBAEeTCs HE TOJBKO TIyOMHAa 3HAHHM
MIOCTABJICHHBIX BOIPOCOB, HO M YMEHHME HCIOJb30BaTh B OTBETE NPAKTUYECKUN MaTepHall.
OneHuBaeTcs KylIbTypa peu, BlIaJeHUe HaBbIKaMU OPaTOPCKOTO UCKYCCTBA.

Kpumepuu oyenusanus: nocneaoBaTenbHOCTh, IOJHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIIN3
pa3IMYHBIX TOYEK 3pEHHUs, caMocCTosTellbHOe O0O0O0OIIeHNe MaTepuana, HCIO0JIb30BaHNe
podeccHoHabHBIX TEPMUHOB, KYJIbTypa pe4H, HaBBIKK OpaTOPCKOro HcKyccTBa. M3moskeHue
Marepuaia 6e3 GakKTHIeCKHX OIIHOOK.

OueHka «omauyHO» CTAaBUTCS B Cllydae, KOTJIa MaTepuall M3JIaraeTcs MCYEpIIbIBAIOLIE,
MOCJIEIOBATENIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO, MPU 3TOM PACKPBIBAIOTCS HE TOJBKO
OCHOBHBIE MOHSTHS, HO ¥ aHATU3UPYIOTCS TOYKH 3PEHUS Pa3IMYHBIX aBTOpoB. O0ydaromuiics
HE 3aTPYAHSIETCS C OTBETOM, COONIOIAET KYAbTYPY PEUH.

OneHka «xopoutoy CTaBUTCA, €CIIM OOYUYaAIOLTUICS TBEPIO 3HACT MaTepHall, FPaMOTHO U
M0 CYILIECTBY M3JaraeT ero, 3HaeT MPaKTHYecKylo 0a3zy, HO MPH OTBETE Ha BONPOC JOMYCKAaeT
HECYIIECTBEHHBIE MOTPEIIHOCTH.

OneHka «yodogremsopumesnbHo» CTAaBUTCS, €CIM 00YJarOIINUCS OCBOMI TOJIBKO OCHOBHOM
MaTepuan, HO He 3HaeT OTAENbHBIX JIeTalei, JOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO MPaBUIIbHBIC
(GbOopMyTUPOBKHM, HapyllaeT IMOCIEeI0BAaTEIbHOCTh B W3JIOKEHUM MaTepuaia, 3aTpyAHSETCs C
OTBETaMHM, TOKa3bIBAET OTCYTCTBUE J[IOJDKHOM CBSI3U MEXIy AaHATU30M, apryMeHTalued Hu
BBIBOJIAMHU.

OneHka «HeyoognemgeopumenbHoy CTaBUTCS, €CIM OOydaroIlMiics HE OTBevyaeT Ha
MTOCTABJICHHBIE BOMTPOCHI.

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

OOyyaromuiics JOMHKEH yMETh BBIICIHTh OCHOBHBIE TOJIOKEHUS M3 TEKCTa 3aaadu,

KOTOpbIe TPEOYIOT aHAIH3a U CIIY)KaT YCIOBHSIMH perieHus. Fcxois U3 moCTaBIeHHOTO BOMpoca
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B 3aJ1a4e, MOMBITATHCS MAKCUMAIILHO TOYHO ONPEACTUTH MIPOOJIEMY U COOTBETCTBEHHO PEIIUTH €¢.

3amaun MOTYT pemIaThCs YCTHO W/WIHM MUChMEHHO. [lpu pemieHuu 3amad Takke BaXKHO
MPaBWIBHO C(HOPMYIMPOBATH W 3alKCaTh BOMPOCHL, HAYyWHas ¢ Oojiee OOMIMX W, KOHYAs
YACTHBIMHU.

Kpumepuu oyenusanus — O1leHKa YYUTHIBAET METOJIBI M CPEICTBA, UCIOJIB30BAHHBIC TIPU
PEIICHUH CUTYAITMOHHOM, IIPOOJIEMHOM 3a/1a4H.

O1neHka «omau4HO» CTABUTCS B CIydae, KOria 00yJaronIuiics BBITOTHUI 331aHue (PEIIH
3a/1avy), WCIOJb3ys B IOJHOM OOBEME TCOpPETHUSCKHE 3HAHWS W TPAKTHYSCKUE HABBIKH,
MOJTYYCHHBIC B TIPOIIECCe OOyUEHUS.

O1eHka «xopouto» CTaBUTCS, €CITH 00YJAIOIIUIACS B II€JIOM BBITIOIHUI BCE TPeOOBaHUS, HO
HE COBCEM YETKO OIPEACIISCTCS OTIopa Ha TEOPETUUCCKHE MOJIOKCHHS, U3JI0KESHHBIC B HAYIHOI
JUTEpaType 1Mo JAaHHOMY BOTIPOCY.

OueHka «yodosremsopumenbHo» CTaBUTCS, €CIIM 00yJarOUIUIiCs MOKa3al MOJI0KUTEIbHbIE
pe3yIbTATHI B MPOIIECCE PEIICHUS 3a/1a4H.

OueHka «Hey0osnemeopumenbHoy» CTaBUTCS, €CIU O0O0ydaroliMuiics HE BBINOJHWI BCE
TpeOOBaHUS.

JMcKyCCHOHHBIE MPOIETYPhI

Kpyenoui cmon, ouckyccus, nonemuxa, oucnym, oebamsl, MUHU-KOH@epeHyuu SBISIOTCS
CpEICTBaMH, TIO3BOJISIONIUMH BKIIOYHTH OOYYAIOIIUXCS B TPOIECC OOCYKICHHUS CIOPHOTO
BOIpOCa, MPOOJIEMBI M OICHHTh WX YMEHHE apryMEHTHPOBATh COOCTBEHHYIO TOYKY 3pEHHUS.
3ajaHne aeTcs 3apaHee, OMpeaessieTcs Kpyr BOTPOCOB Ui OOCYKICHHUS, TPYIIBl YYaCTHUKOB
3TOTO 0OCYKICHUS.

JIMCKyCCHOHHBIE TTPOIIEAYPHI MOTYT OBITh UCTIOJIBE30BAHBI JUISI TOTO, YTOOBI CTYICHTHI:

—JTyd4Ille TIOHSUTH yCBOSIEMBIM MaTepuall Ha (OHE pa3HOOOpa3HBIX MO3UIMN W MHEHHM, HE
0053aTeNIbHO JOCTHUras O0IEero MHEHUS;

— CMOIJIM TIOCTHYb CMBICI HW3y4aeMOIo MaTepuana, KOTOpPhI MHOT/Ja 4YYyBCTBYIOT
WHTYUTUBHO, HO HE MOTYT BBICKa3aTh BEpOAIbHO, YETKO U SICHO, WJIM KOHCTPYHPOBATh HOBBIN
CMBICJI, HOBYIO MO3UIIHIO;

— CMOTJIM COIJIACOBaTh CBOIO MMO3ULMIO WM JEUCTBHUSI OTHOCHTEIBHO OO0CYXIaeMOi
pOOJIEMBI.

Kpumepuu oyenueanus — olleHUBAIOTCSA JEHCTBUS BCEX YYaCTHUKOB rpymmbl. [lonumanue
npoOieMbl, BBICKAa3bIBAHUA W JIEUCTBUSA IOJHOCTHIO COOTBETCTBYIOT 3a/JIaHHBIM IIEJISIM.
CooTBeTCTBHE peaIbHOM JACHCTBUTEILHOCTH PEIICHHM, BRIpAaOOTAHHBIX B X0/ UTphl. BrageHue
TEPMHUHOJIOTHEH, EMOHCTpalMs BiIaJeHUS y4eOHBIM MaTepuajoM IO TEeME HUIphl, BIAJCHUE
METO/IaMU apryMeHTalluu, yMeHHUe paboTaTh B Ipymine (YMEHHE CIylIaTh, KOHCTPYKTUBHO BECTH
Oeceny, yoexaarb, YHIpaBlsATh BpeMeHeM, OeCKOH(MIMKTHO OOIAThCs), HOCTHIKEHHUE UTPOBBIX
1enei, (COOTBETCTBUE POJIU — IIPH POJIEBOM Urpe). SICHOCTH M CTUIIb H3JI0KECHHUS.

OneHka «omiuyHO» CTaBUTCA B Cllydae, KOTJa Bce TPeOOBaHHS BBIMOJIHEHBI B MOJIHOM
o0neme.

OneHka «xopouioy CTaBUTCA, €CIHM OOyJaroluecs B LEJIOM JIEMOHCTPUPYIOT MOHUMAaHHE
po0IeMbl, BRICKA3bIBAHUS U JICHCTBUS OJHOCTBIO COOTBETCTBYIOT 3aJJaHHBIM LieJIsiM. Perienus,
BBIPaOOTaHHBIE B XOJE€ WIPBHI, MOJHOCTHIO COOTBETCTBYIOT pealbHOM neiicTBuTenbHOCTH. HO
HEKOTOpbIe 0OBICHEHHUSI HE COBCEM apryMEHTHPOBAHBI, HAPYIIEHB HOPMbI OOIIIEHN S, HAPYILICHBI
BpEMEHHBIEC PAMKH, HAPYIIEH CTUJIb U3JI0KEHHSL.

OneHka «yoognemeopumenbHoy» CTaBUTCA, €CIIM 00YJaOIIecs B IEJIOM IEMOHCTPUPYIOT
MMOHUMAaHKe MPOOJIeMBbI, BHICKA3bIBAHUS U JIEHCTBUS B IIEJIOM COOTBETCTBYIOT 3a/IaHHBIM IIEJISIM.
Opnako, pelieHus, BbIpaOOTaHHBIE B XOJE WIPbl, HE COBCEM COOTBETCTBYIOT pealbHOM
JNecTBUTENEHOCTH. HekoTopbsie OOBSCHEHHS HE COBCEM apryMEHTHPOBAHBI, HapPYIICHBI
BpEMEHHBIEC PAMKH, HAPYIIICH CTUJIb U3JI0KECHHSL.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €CIM OOydarolmuecss HE MOHMMAIOT
po0eMy, UX BBICKa3bIBaHUS HE COOTBETCTBYIOT 3aJIAHHBIM LIETISIM.

TecrupoBanue
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SIBnisieTCst OTHUM U3 CPEACTB KOHTPOJIS 3HAHUH 00yUJaIONIMXCS 10 JUCHUIUIMHE (MOIYIIIO).

Kpumepuu oyenusanus — npaBUIbHBINA OTBET Ha BOIIPOC

OueHka «omauyn0y CTAaBUTCS B Cllydae, €Ciu MpaBmiibHO BbINOIHEHO 90-100% 3amanuid.

OrueHka «xopouio» CTaBUTCS, €CIIU MPaBUIILHO BbINOJIHEHO 70-89% 3amanuii.

Onenka «ydosiemsopumensHoy CTaBUTCS B CIIy4ae, €CIIA MPABIIBHO BhITIONHEHO 50-69%
3a/IaHAMN.

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

KonTpouabHas padora

OrneHuBaeTcs HE TOJILKO TIyOMHA 3HAHWH ITOCTABJICHHBIX BOMPOCOB, HO W yMEHHUE
W3JI0KHUTH TUCHMEHHO.

Kpumepuu oyenusanus: nocneqoBaTebHOCTD, MTOJHOTA, JIOTHYHOCTD U3JI0KECHUS, aHAIIN3
Pa3IUYHBIX TOUYEK 3PEHHS, CAMOCTOSITEIbHOE 00001IeHNe MaTepuana. M3noxxenune marepuaia 0e3
(akTUYECKUX OIINOOK.

OmneHka «omauyHO» CTAaBUTCS B CITydae, KOT/1a COOJTIOZICHBI BCE KPUTEPHHL.

OmneHka «xopouioy» CTaBHUTCS, eciii 00yJaroIIUiCs TBEpAO 3HACT MaTepuall, IPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, 3HAET NPaKTUYECKyl0 0a3y, HO JIOIyCKAaeT HEeCYIIeCTBEHHBIE
MTOTPEITHOCTH.

OreHKa «y0061emeopumenbHo» CTABUTCS, €CITH 00YJAIOIIHIACS OCBOMII TOJIHKO OCHOBHOM
MaTepHall, HO He 3HaeT OTACIbHBIX JIeTaJIeH, JIOMyCKaeT HETOYHOCTH, HeJOCTATOYHO TIPABUIILHBIC
(GOpMYITHPOBKH, HApYIIAET MOCIEIOBATEILHOCTh B M3JIOKEHHHM MaTepHana, 3aTPyIHSETCS C
OTBETaMH, TI0KA3bIBACT OTCYTCTBHE JIOJDKHOW CBSI3M MEXIy AaHATU30M, apryMEHTalued W
BBIBOJIAMH.

OueHka «HeyoosiemgopumenvHoy CTaBUTCS, €ciau oOydJalolluiicss He OTBe4YaeT Ha
MTOCTABJICHHBIE BOIIPOCHI.

3.2. OueHoYHble MaTepUAJIbI VIl MPOBeAeHUS POMEKYTOUHON aTTecTaAllUuM
3.2.1. Kputrepuu onieHKH pe3yJbTATOB 00y4YeHHsl M0 TUCHUIINHE (MOIYJII0)

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

JIOTUYHO, TTOCIIEJOBATENbHO U TPAMOTHO €T0 U3JIaracT, ONUpasich Ha 3HAHUA
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAY4YHBIX 3HAHMH JeNaeT KBaJIU(QUIMPOBAHHBIC
BBIBOZBI M 0000IIIEHUs], CBOOOIHO OEPUPYET KATETOPUSIMU U TIOHATHUSIMHU.
Ymeer: - o0ydaromuiics yMeeT caMOCTOATENBHO M IIPAaBWIBHO pelaTth ydeOHO-
npodecCHOHaNbHBIE — 3aJa4d  WIM  3aJaHusd, YBEPEHHO, JIOTMYHO,
MIOCIIEI0BATENBHO U apIYMEHTHPOBAHO U3J1araTh CBOE PEIIEHHE, UCIIOIb3Ys
Hay4HBIE TTOHATHSA, CChIIAsCh HA HOPMATHUBHYIO 0asy.

Brnaneer: - OOyJaroUMiCs BIAAEET PALMOHAIBHBIMIA METOAAMHU (C HCTIOIb30BaHUEM
palMoOHaNBHBIX METOAMK) PELICHHS CIIOXKHBIX MPO(PECCHOHATBHBIX 3a1ad,
MIPEACTABICHHBIX JIETOBBIMH UTPaMU, KeficaMH U T.11.;

[Ipu pemeHny MpoIEMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBS3KOH TEOPETHYECKHX MOJIOKCHUH C TPeOOBAHMSMU DPYKOBOASAIINX
JOKyMEHTOB,

- M3JIOKEHHS MBICIEH B JIOTUYECKOU MOCIIE0BATENBHOCTH,

- CaMOCTOSTENTFHOTO aHaJN3a (hakThl, COOBITHH, SIBICHNH, MPOIIECCOB B MX
B3aMMOCBSI3H M THAJICKTHUECKOM PA3BUTHHL.

XOPOLIO 3HaeT: - oOyJaromuiics TBEpAO YCBOWJI MaTepual, JOCTaTOYHO TPAMOTHO €ro
W3JIaraeT, ONMpasich Ha 3HAHNS OCHOBHON W JOTIONTHUTEILHOM JINTEPaTypHI,
- 3arpynHsiercd B (OPMYIMPOBAHWH KBAaTH()UIMPOBAHHBIX BHIBOJIOB M
0000IICHN, OmepupyeT KaTeropusiMH M TOHATHSIMH, HO HE BCeraa
MIPAaBWIIBHO MX BepH(HUIUPYET.

Ywmeer: - oOyJaromuiicss yMeeT CaMOCTOSATENIbHO M B OCHOBHOM IIPABMIIBHO PEIIaTh
y4eOHO-TIpodecCHOHAIbHBIE 3a/ladud WM 33/1aHHs, YBEPEHHO, JIOTHYHO,
MIOCIIEIOBATENIFHO M apryMEHTHPOBAaHO H3JlaraTb CBOE pEIICHHE, HE B
TIOJTHOW Mepe WCIIONb3ysl HAayYHbIe MOHSTHS W CCBUIKM Ha HOPMAaTHBHYIO
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0azy.

Bnaneer: - O0ydJaroUMiACsS B IIEJIOM BIIAJCET PAIMOHAIHHBIMU METONAMHU PEIICHHS
CIIOKHBIX TIPO(ECCHOHANBFHBIX 3a/1a4, MPEICTABICHHBIX JICIIOBBIMU UTPAMU,
KelicaMH | T.JI.;

Ilpu pemieHun cMoOr NPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
IYOUHHOCTH HaBBIKOB,

- BBIJICJICHUS TJIaBHOTO,

- U3JIOKCHUS MBICIICH B JIOTMYECKOM ITOCIIEA0BATEIHbHOCTH,

- CBS3KH TCOPETHUCCKUX TNONOKECHUH ¢ TPeOOBAHUAMHU PYKOBOISIINX
JIOKyMEHTOB,

- CaMOCTOSTENILHOTO aHaiu3a (akThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aUMOCBSI3H U TUATEKTHUECKOM Pa3BUTHUH.

YIAOBJIETBO- 3HaeT: - o0yJaroIuiicss OpHEHTHPYETCSl B MaTepHaie, OIHAKO 3aTPYIHSETCS B €ro
PUTEJIbHO W3JI0’KEHU U,

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

- c1a00 apryMEeHTHPYET HayuHbIE MTOJT0KEHHS;

- MPaKTUUECKU HE CIIOCOOEH CPOPMYITHPOBATh BBIBOJBI  0000IIECHHS;

- YaCTUYHO BJIAJICET CUCTEMOU MOHATHIM.

VYwMmeer: - o0yuaromuiicss B OCHOBHOM YMEET PEeIIUTh y4eOHO-Tpo(ecCHOHAIBHYIO
3a/auy WM 33/laHKie, HO JIONYCKAaeT OMIMOKH, Clnabo apryMeHTHUPYeT CBOE
peleHre, HeJOCTaTOUHO HCHOJIB3YeT HAYYHbIE MOHATHS M PYKOBOJISIINE
JIOKYMEHTBHI.

Bnaneer: - oOydJaromuiics BiajgeeT HEKOTOPHIMU PpAIOHAJIBHBIMH METOJaMH
PELIeHHSI CIIOKHBIX PO ECCHOHANBHBIX 3a/1a4, IIPECTABICHHBIX JICIIOBBIMU
WUIpaMH, Keicamu U T.1.;

IIpu perenun npoaeMOHCTPUPOBAT HEAOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- M3JIOKEHHS MBICIIEH B JIOTUYECKOW MOCIIE0BATENBHOCTH,

- CBA3KHM TEOPETHYECKHX IIOJOKEHHH C TpeOOBaHHMAMH PYKOBOASAIINX
JOKYMEHTOB,

- CaMOCTOATENBHOTr0 aHajIHu3a (haKThl, COOBITHH, SBIEHUH, MPOLECCOB B HX
B3aMMOCBS3H U JHAJCKTHUECKOM PA3BUTHUH.

HEYJIOBJIETBO- 3HaeT: - 0OyyaroImuiicss He YCBOMII 3HAUUTENIFHON YaCTH MaTepHaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE [IOJIOKEHUS;

- He popMyIUpyeT KBATU(PUIMPOBAHHBIX BHIBOIOB U 0000IIEHNIT;
- He BJIaJeeT CUCTEMOI MOHATHI.

VYmeer: oOyyaromyiics He MoKa3all yMEHHE pelaTb y4eOHO-TPO(EeCCHOHATBHYIO
3aJa4y WIH 33JaHHeE.
Bageer: HE BBIIOJIHEHBI TPEOOBAHUS, NPEAbIBIIEMble K HABBIKAM, OLEHUBAEMbIM

«YIIOBIIETBOPUTEIIHHOY.

3.2.2. KoHTpoJibHbIE 3aaHUs] U/WJIM UHbIe MaTepHabl 1JIsl IPOBeJeHUs MPOMEKYTOYHOM
aTTecTanuu
Cnmcok BONPOCOB /1JIsl YCTHBIX OTBETOB (BAPHAHTHI TECTA)

1.

w

KopmyckyssipHO-BOIHOBOH Jtyann3M. Berancienne [ummHbl BOJIHBL Ae-bpoiins s
MatepHanbHOro 00bekTa. Kak yoeanThcs B MOSBICHUH BOJHOBBIX CBOWCTB
MaTepHaltbHBIX 00BEKTOB?

CsoiictBa BosiHOBOM pyHKIMH. [ToHaTHe 00 ypaBHenuu lpeaunrepa. KsantoBele uncia
KaK XapaKTepUCTHKA COCTOSHMS AJIEKTPOHA B aTOME.

XapakTepUCTHKa COCTOSHUS 3JIEKTPOHA B aTOME CUCTEMOM KBAaHTOBBIX YHCEN.
[punnun [Taynu u npasuno XyHnaa. CKoJIBKO MaKCUMAaJIbHO 3JIEKTPOHOB MOXKET
HaxoauTbes B N—cnoe, d-000m0uke?

DJNEeKTPOHHBIN CIIOH, ANIEKTPOHHAs 000JI0UKa, JIEKTPOHHAs OpouTab. MakcuManbHOe
YHCII0 IEKTPOHOB B CJI0€, 000JI0YKE U HAa OpOUTAIIH.

DHeprus 3J1eKTpOHa B MHOTORJIEKTPOHHOM aToMe. DHEPreTUUeCKUi psiJl aTOMHBIX
opbutaseil. DnexTponHbie Gpopmyisl atomos Ni, Se u nona Fe*,

CoBpeMeHnHas HopMyIHpPOBKa NEPUOIUUECKOT0 3aKoHa. [lepuonnyeckoe n3MeHeHue
CBOMCTB Ha MpUMepe FIHEPTUM MOHU3AIMU aTOMA U paryca HOHA.
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33.
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35.

ATOMHBIE U HOHHBIE PAINYChl, KaK UX ONpeaessitoT? OCHOBHBIE 3aKOHOMEPHOCTH
M3MEHEHUsI aTOMHBIX PaInyCcOB I10 MEPUOIaM U TpylIaM NepUOIUUECKON CUCTEMBI.
3aKOHOMEPHOCTH U3MEHEHHSI HOHHBIX PaJnycOB (KaTHOHBI M aHHOHBI, d-CxaTue, f-
C)KaTHe, U303JEKTPOHHBIE HOHBI).

DddexTrBHBIC 3apsaHI ATOMOB B MOJIEKYNax. /J[UMIONBHBIN MOMEHT CBSI3H, TUTIOJILHBIHA
MOMEHT MOJIEKYJIbI M €€ cTpoeHue Ha npumepax moJiekyn H.O u COo.

OTtHocuTeNnbHAs CUJla KUCIOPOJHBIX KMCIOT U OCHOBaHUH (cxema Koccens) Ha nmpumepax
HTcOs u HMnOy4 ; H2SeO4 u H2SeOs; TIOH u TI(OH)a.

HNonHas 1 KoBaJeHTHAsI CBS3M, X CBOMCTBA. [losipHas KoBajeHTHas CBA3b. UTO Takoe
3¢ deKTUBHBIC 3apsabl AaTOMOB?

OcHoBHble n0J0KeHus MeToga BC npu onucanny XxumMu4eckoi cBsasu. BaneHTHbie
BO3MOKHOCTH aTOMOB a30Ta, pocdopa, pTopa u xiopa.

JIOHOPHO-aKIENTOPHBIA MeXaHU3M 00pa3oBaHus CBs3H Ha npuMepe MoJiekya CO, HNOg,
n nonoB BF4~, NH4".

['ubpuHbIe MpecTaBIeHUs MPU ONMMMCAaHNU XUMHUUECKOU cBsi3u. M300pa3uTte cxemsl
MePEKPhIBAHUS aTOMHBIX OpOuTase mpu odpazoBanuu cBsizeil B Mosekynax CO2 u BCls.
OO6pa3oBaHue KpaTHbIX cBsi3ell. CUTMa- U M-CBSI3U, X OCOOEHHOCTH.

[Tponeaypa HayoX)eHus BaleHTHBIX cxeM B MeToae BC mist onrcanus ApoOoHOM
KpaTtHOCTH cBsi3H Ha rpumMepax Mosekyrn N2O, HNs, HNOs.

Mopenb OTTaNnKUBaHUS JIOKATM30BaHHBIX IEKTPOHHBIX map (Merox ['minecnu).
OcHoBHBIE TI0JI0kKeHHs Ha TpuMepe MoJiekya SO2 u SO.Cly.

Pacrnipenenure anekTpoHs! yacTulibl B2 o MosekynsapHbeIM opouTansaM. Onpenenure
KpaTHOCTH CBSI3U U MarHUTHBIC CBOMCTBA YACTHIIBI.

Ha ocHoBe MeTo1a MOJIEKYJISIPHBIX OpOHTaNIel 0OBSICHUTE TTapaMarHUTHBIE CBOMCTBA
kucnoposa. Kakosa KpaTHOCTb CBSA3U B MOJIEKYIAPHOM HOHE O27?

HNonHas cBs3b Kak IpeAesbHbIN Ciydail KOBAJICHTHOU CBA3M. [lossipusalius HOHOB U ee
BJIMSIHME HA CBOWCTBA BEIIECTB.

Bopopoanas cBsi3b: TUIIBI BOJOPOAHOM CBS3H, MOPAIOK BEIUYMH SHTAIBIINHN CBSI3U.
Brustaue BogopoiHOM CBsI3M Ha (PU3HKO-XUMHYECKHE CBOMCTBA BEIIECTB.

Turbel MEXMOJIEKYISIPHOTO B3auMoieicTBUsI (cuiibl Ban-nep-Baanbca).

TunuyHble OKUCIUTENN U BoccTaHOBUTENU. [IpuBeauTe npumepsl.

THUIbI OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUHN, IPUBEAUTE IPUMEPHI.

Kpurepuit camonpousBoiasHoro nporekanus OBP B pacTtBopax. CTaHaapTHbIE BETMYUHBI
3JIEKTPOIHBIX TIOTEHIHUAJIOB. PAacCMOTpUTE OKHUCIIEHUE IEPMAHTaHATOM KaJIUsl B KUCIIOU
cpene noHos Fe?* u Co?*.

dopmynrpoBKa 3akoHa ['ecca, ycJI0BHS €ro BBIOJIHEHUS. DHTAIBINU 00pa30BaHUs U
SHTAJBIIUU CTOPAHUA.

CrnenctBus u3 3akoHa ['ecca, pu Kakux YCIOBUSIX BBIIOJHAETCS 3TOT 3aKOH?

DOueprus ['u06ca, sHTaNBNNA; X Pusndeckuii cMbici. CBs3b Mex Iy SHeprueii ['n6oca u
sHTaNbIUEH. UTO Takoe SHTPONUKHBIN M SHTAJIBITUHHBIN (aKTOPHI?

Oueprus ['n66ca kak TepMmoanHaMuueckas GyHKIus coctosiaus. OnpeneneHue u
cBoiicTBa. Beruncnenue snepruu [ m66ca mpoiieccoB Mo CpaBOYHBIM JAHHBIM.
Kputepnii caMOnpOU3BOJIBHOTO TEUEHUS PEAKIMM, SHTAIBIUNHBIA U SHTPOIIUHHBIN
(bakTopsl mporiecca.

CranapTHble TEpMOAMHAMUYECKUE XapaKTepUCTUKU. [ToHsATHE O cTaHIapTHOM
COCTOSIHUM UHAUBUAYATbHBIX KUIKUX U KPUCTAIUNIMYECKUX BEUIECTB, Ta30B U PaCTBOPOB.
Xumnueckoe paBHoBecHe. MctunHoe (ycToitunBoe) U Kaxkyrieecs: (KHHETHYECKOE)
paBHOBECHE; UX MTPU3HAKHU.

Koncranra xumnueckoro pasHoBecusi. CBs3b BeauuuH K, 1 K¢ 17151 ra30BbIX paBHOBECHUI.
[TpuHIMIBI TOCTPOCHUS KBl CTAHJAPTHBIX TEPMOAMHAMUYECKUX (DYHKITUH
00pa3oBaHUs HOHOB B BOJIHBIX pacTBOpax. Kak onpenenuTs CTaHIaApTHYIO SHTAIBITHIO
o0pa3oBaHUs XJIOPHUAA Kallusl B BOJIHOM pacTBope?
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KoncranTa xumunueckoro paBHoBecust. CBsi3b BennuuH K, u Kc U1 ra30BeIX paBHOBECHUI.
WneanbHble U peasbHbIe pacTBOPHL. AKTUBHOCTB, KOO(PPHUIIMEHT aKTUBHOCTH KaK Mepa
OTKJIOHEHUS CBOMCTB KOMIIOHEHTA PEAJILHOIO PacTBOPA OT €ro CBONWCTB B UACAJILHOM
pacTtBope.

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

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

PaBroBecue nucconmanuu Boabl. Monnoe npoussenenue Boasl. [kana senmmuns pH n
pOH. Brruucnenue pH pacTBOpoB HEACCOLMMPOBAHHBIX KUCIOT U OCHOBAHUH.
[IpousBeneHne pacTBOPUMOCTH KaK KOHCTAHTa pPaBHOBECHS pacTBOPEHUS U
JccoLMaluu MajopacTBopuMoro coeauHenust. Cessp [1P ¢ pacTBopuMocTbIo.

Oob1iee BeIpaxkeHue it sHepruu ['nédca XMMHUECKOTO Ipoliecca MPUMEHUTEIBHO K
BBIBOJIY YCJIOBHSI BBINIAJICHUSI OCAJIKa MaJIOpaCTBOPUMOTO COEAMHEHUS.

VYcnoBust BbIAAEHUS OCa/IKa U PACTBOPEHMSI MAJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.
OcHOBHbIE IOHATHS XUMHH KOMIUIEKCHBIX COEIMHEHUH.

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

PaBHOBeCHe nucconnaum KOMIUIEKCHBIX cOeAMHEeHN. KoHCTaHTa yCTOMYMBOCTH U
KOHCTaHTa HECTOMKOCTH.

XuMHYeckas CBSA3b B KOMIIJIEKCHBIX MOHAX C MO3UIUI METO/a BaJIEHTHBIX CBsI3el U
TEOPUU KPUCTAIUTMUECKOTO N0Jsl. OCHOBHBIE MOJIOKEHUS TEOPUN KPUCTAIIMYECKOTO
OIS

Pacuet pH pacTBOpOB coseil, THAPOIM30BaHHBIX 110 KATHOHY.

I'maponus mo annoHy. Beruncinenne KOHCTaHTHI THAPOJIN3A [0 AHUOHY, €€ CBA3b C
KOHIeHTpalueit coin u pH pactBopa.

B3anmuoe ycunenue ruponusa (coBMecTHbIN Tupon3). [TonHbii (HeoOpaTH MbIii)
TUAPOIIN3.

CKOpOCTh XMMHUUYECKOH peakiu. 3aKOH JEHCTBYIOIMX Macc. MOJEKyIsIpHOCTh U
MOPSAIOK pPEeaAKIUU.

3aBUCHUMOCTh CKOPOCTH XUMHYECKON peakluu OT TEMIEPATYPhl, SHEPrUs (SHTAIBITH)
aKTUBAlMU. | OMOT€HHBIN U T€TEPOTeHHbIN KaTallu3, IPUMEPHI.

OO01as XxapakTepUCTUKA U XMMHUYECKHE CBOMCTBA IIEIOYHBIX METAJIOB.

Oco0eHHOCTH COeTMHEHUI INTHUS TI0 CPABHEHUIO C COCTMHEHUSIMH JIPYTHX IIETOYHbIX
METAJIJIOB.

I'mapuael, OKCHIBI, NEPOKCHUIBI, THIPOKCUABI HIEIOYHBIX METAIUIOB: XUMUYECKas CBSI3b B
COCIMHEHUSIX, MTOIYYEHHE U CBOICTBA.

[Tomyuenue HaTpus, THAPOKCHIA HATPUS U KapOOHATa HATPUSI B IPOMBIIILIICHHOCTH.
B3anmoelicTBre ¢ pacTBOpaMu mieaouei: a) aMm(pOTEPHBIX METAIIJIOB; 0) HEMETAJIJIOB; B)
KHCIIOTHBIX OKCHUJIOB; I') aM(POTEPHBIX OKCUIOB.

Oco0eHHOCTH cOoeTMHEHUI OepPHUILIHS 10 CPABHEHUIO C COSMHEHHUSIMH LIEI0YHO-
3€MEJIbHBIX METAJIJIOB.

OO01mas xapakTepucTUKa coyield Oepuslivs, MarHus U MIeTI0YHO-3€MENTbHBIX METAIIOB, UX
PacTBOPUMOCTb U THIIPOJIH3.

[Tonyuyenue oxcuaa, THAPOKCUIA KaTbLU U XJIOPHOW U3BECTU B MMPOMBILIIEHHOCTH.
OO11ast XxapakTepUCTHKA U XUMUYECKHE CBONUCTBA O0pa, ero noyryuyeHue.

BopHbliif anruapua, 60pHbIe KUCIOTH M UX COJIU: MOJIy4YeHHEe, CTPOCHHE U CBOMCTBA.
BopoBoopoibl: omyueHue, CTpOEHNE MOJIEKYII U CBOMCTBA. boporuapuasl MeTaios.
OO01as XxapakTepUCTUKA U XUMHYECKHUE CBONCTBA aTIOMUHUS, UHANS, TAJUTUS U TAJLTUSL.
[Tonyuenue anrOMHUHMSL, €M0 OKCUAA U THIPOKCHIA B IPOMBILLIIIEHHOCTH.

Oxcup, rTUAPOKCUA U COJIM AIFOMUHMS: UX TIOJYy4EHHE U CBOICTBA.

OO11ast XxapakTepUCTHKA U XUMUYECKUE CBOWCTBA yIiiepo/ia.
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Oxcupst yraepoaa (I, 1V): nonyuenue B npoMBIIIUIEHHOCTH U B 1a00paTopuu,
KHCJIOTHO-OCHOBHBIE U OKHCIIHTEIHHO-BOCCTAHOBUTEIbHBIE CBOIiCTBA. KapOOHMIIBI
METaJlJIOB.

OOm1ast XxapakTepUCTUKA U XUMHUYECKUE CBONCTBA KPEMHHS.

[Tomy4yenne KpeMHUsl, CUIIMKATa HATPHUS M CTEKJIA B IIPOMBIIUIEHHOCTH.

KBap11, kpeMHHEBBIE KHCIIOTHI, CHIIMKATHI, TeKCaQTOPOKPEMHHUEBAs KHCIIOTA: TIOJTyUYeHHE
U CBOWCTBA.

OO01as XxapakTepUCTUKa U XMMHUYECKHUE CBOMCTBA F'€épMaHMsl, 0JI0BA M CBUHIIA.

OKcHIbI ¥ THAPOKCHU/IBI 0JIOBA M CBUHIIA: MX B3aUMOJICHCTBHE C KHCIOTAMH U IIEI0YaMHU,
OKHUCJIUTEIBbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA.

Cynbduabl 0J0Ba ¥ CBUHIIA: MTOJIyYeHHUE, KUCIIOTHO-OCHOBHBIE U OKUCIIUTEIBHO-
BOCCTaHOBHTENbHBIE cBoiicTBa. OTHOMICHUE K nericTBHI0 (NH4)2S 1 (NHa)2S,.

OO6mrast xapakTepuUCTHKA U XUMUYECKHE CBOMCTBA a30Ta.

Oxcupl a30Ta: NOJyYeHHUE, CTPOEHUE MOJIEKY, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE
CBONCTBA.

AMMMaK 1 THIPA3HH: TIOJyYeHUE, XUMUYECKAst CBS3b U CTPOCHUE MOJIEKYJI, KHCIIOTHO—
OCHOBHBIE U OKUCIIUTEIHHO-BOCCTAHOBUTEIbHbBIE CBOWCTBA.

Peakiuym TepMHUYECKOTO Pa3NOKEHHSI COJICH aMMOHUS: HUTPHUTHI, HUTpaTa, OMXxpomara,
cyne(dara, xIopumaa.

l'unpokcuiiaMuH, a30THCTOBOIOPO/IHAS KHCIIOTA U €€ COJIM: XMMHUYECKasl CBSI3b U
CTpPOEHHUE MOJIEKYII, ITOJTy4eHUE U CBOMCTBA.

B3anmMojelicTBre METAIIIIOB € A30THOW KHCIIOTOM.

[{apckas Boaka U €€ OKUCIUTENIbHBIE CBOMCTBA HA IPUMEPE PEAKIIMI C 30JI0TOM,
IJIATUHOM, CyNb(UIOM PTYTH.

Peakunu TepMUUECKOTO pa3sioKeHUsSI HUTPATOB PA3IMYHBIX METAJIOB.

OO6mrast xapakTepUCTHKA U XUMUYECKHE CBOMCTBA ocdopa ero nmoaydcHue B
MIPOMBIIIIJIEHHOCTH.

Oxkcunpl hocdopa: mosydyeHnue, CTPOCHUE MOJIEKYIT M CBOMCTBA.

®dochoproBatuctas u GpochopucTas KUCIOTHI: MMOTyICHUE, CTPOCHUE MOJICKYI,
KHCIIOTHO-OCHOBHbBIE U OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. DOCHUTHI U
runoGoCchuUTHI.

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

OO01as XxapakTepUCTUKA U XUMUYECKUE CBOICTBA MBIIIbSIKA, CYPbMbI I BUCMYTA.
Cynbdupl MbIIbSIKA, CYpbMbl U BUCMYTA: X OTHOIIEHHUE K KHCIOTaM U K PacTBOPY
cynabduaa aMMOHUs. THOKUCIOTHI U UX COJIH.

l"anmoreHu bl MBIIBSAKA, CYPbMBI U BUCMYTA: UX MOJIYYEHUE U TUIPOIH3. THOKUCIOTHI U
THOCOJIH.

[Tonyuenue KucIOpoaa U MEPOKCUAA BOJAOPOIa B MPOMBIIIUIEHHOCTH U B JIA0OpaTOPHH.
Peakuuu nepokcuia BOAOpoOaa B POJIU OKUCIUTENS U BOCCTAHOBUTEIIS.

OO01as xapakTepuCcTUKa U XMMHUYECKUE CBOMCTBA CEpbl, CelieHa U TeJUTypa.
[Tomy4yeHue u cBOMCTBa cepoBOIOpoa. PacTBOPUMOCTb U THAPOIIN3 CYIb(UIOB.
OTtHomeHue cynb(puaoB K KUCIOTaM.

Kucnopozacoaep:xarye KUCIOTHI CEpbl, CEeJI€HA U TeJTypa: MOJydeHHue, KUCIOTHO-
OCHOBHBIE U OKUCIIUTEIHbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA.

B3anmonencTBue METaIIIOB ¢ CEPHOM KUCIIOTOM.

ITomydeHne cepHON KUCIOTHI M CEPOBOJIOPOJIA B TPOMBILIIEHHOCTH.

B3aumoelicTBrue HEMETAIIOB ¢ KOHIIEHTPUPOBAHHBIMU CEPHOM M a30THOM KHCIOTAMHU.
[Tomy4yeHne Bo10po/ia B MPOMBIIIIEHHOCTH.

OO01as XxapakTepUCTUKA U XUMHUYECKHUE CBONCTBA ralOreHOB.

[Tomyuenue xmopa, 6poma U XJopaTa KaJvs B IPOMBIIILIIEHHOCTH.

BonoponHble coennHEHNs TaIOTEHOB: TIOJYYEHHUE U CBOMCTBA.
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102. Acconmanus Mosekyn gpropoogopona. Judropua kanus.

103. OxkucinutenbHOE ASHCTBUE XJI0Opa U OpoMa B IIETIOYHOM cpejie.

104. Oxcupl XJ10pa U M0Ja: NOJIy4eHHE U CBOMCTBA.

105. ComnocrapiieHue KUCIOTHO-OCHOBHBIX U OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB KUCJIOPOACOAEPKAIINUX KUCIIOT rajJoreHOB.

106. [omy4yeHne 1 TUAPOIN3 TaIOTeHAHTUAPHUJIOB.

107. @TOpHIBI KCEHOHA: NIOJIyYEHHE, CTPOCHUE MOJIEKYJI MU XUMHYECKHE CBOMCTBA.

108. OO01as xapakTepUCTUKa U XMMHUYECKUE CBOMCTBA MeU, cepedpa, 30J10Ta.

109. OO011as XxapakTepUCTUKA U XMMHUYECKHE CBOMCTBA 3JIEMEHTOB MOArPYIIbI IUHKA.

110. Conu uMHKa, KaAMHUS U PTYTH, UX TUIPOIU3. AMHJIHbIE COEAMHEHUS PTYTH.
Coenunanus HQz(ll) mosydenue u cBocTBA.

111. OO011ast XxapakTepUCTUKA U XMMHUYECKHE CBOMCTBA XpoMa, MOJIMOIeHa U
BOJIb(pama.

112. Coeaunenus xpoma (11 u Il1): nomydenue u coiicTna.

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

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

115. OO011as XxapakTepUCTUKA U XUMHYECKUE CBOMCTBA MapraHila, TEXHEIUs U PEeHUSI.

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

117. Peaknun nepmaHranaTa Kajausi ¢ BOCCTAHOBUTEJSIMU B KHCIIOM, HEUTPAJIbHON 1
LIEJI0YHOM Cpeiax.

118. OO6mras XxapaKTepuCTUKA U XUMHUYECKHUE CBOMCTBA JKeJle3a, KoOaabTa U HUKEJIS.

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

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

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

122. OxucnuTenpHOE ASHCTBUE HUTPATa KAl U XJlopaTa Kajlus [IpU HarpeBaHUU
(crutaBneHuM).

123. OO0pa3oBaHHEe aMMHUAKaTOB U THJPOKCOKOMIUIEKCOB METAIIJIOB U UX pa3pylleHHe

KHUCJIOTaMU U IIpU HAarpCBaHnu.

TexkcTbl MPOOJIEMHO-aHAIMTUYECKUX U (MJIM) MPAKTHYECKUX YUeOHO-TIPO(ecCHOHAIBLHBIX

3amaq
1.

2.

Hcxons n3 conu NOJay4uTh THAPOKCU LIMHKA U J0Ka3aTh ero amdotepHocTh. [Iponenars
peakuuu. Hanucats ypaBHEHUS peaklyii B MOJIEKYJIIPHOM U HOHHOM BHJIE.

Hcxonsd u3 cosin NOJMY4UTh THIPOKCUA Xpoma (+3) M JoKa3aTh €ro amQpoTepHOCTb.
IIponenare peakuuu. Hanncate ypaBHeHMsI peakuii B MOJIEKYJIIPHOM U HOHHOM BUJIE
OmnpeznenuTts peakuuio cpelbl pacTBopa KapOoHaTa HATpUs C MOMOUIbIO WHAMKATODA.
CocTaBuTh MOJIEKYJISPHBIE M MOHHBIE YPAaBHEHUS PEAKLMI ruposnsa 1o | crynenu, nateb
OIIpElIEeTICHUE TUIPOJIN3A.

Onpenennuts peakuo Cpeabl pacTBOpa XJIOpUAA AIIOMHHHS C IOMOIIBI MHIMKATOPA.
CocTaBuTh MOJIEKYJISPHBIE U MOHHBIE YPABHEHUS PEAKIMI ruaposinsa 1o | crynenu, nars
OIIpElIEeTICHUE TUIPOJIN3A.

[Iponenats peakiuio, HOATBEPXKIAOIIYIO OKUCIUTEIbHYIO criocooHocTh KMm04 B kucIOH
cpene. CocTaBUTh ypaBHEHHME OKHMCIUTEIBHO-BOCCTAHOBUTENIBHON peakunu. PaccTtaBuTh
KOA(QQUIMEHTHl METOJOM 3JIEKTPOHHOro OanaHca. PaccuutaTh MOJSIpHYIO Maccy
OKBUBAJICHTA OKUCIIUTES.

IIpojenaTh KauecTBEHHbIE peakiuK Ha KaTHoHbl Fe?*, Fe3*. HamucaTh ypaBHeHuUs peakiiuii
B MOJIEKYJISIpPHOM 1 MOHHOM opme. Ha3BaTh peakTUBEI.
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10.

11.
12.

13.

14.

15.

16
N

Zn

I[IposenaTh KayecTBEHHBIE peakiyy Ha (Gocdar-uon PO ¥ Hanucats ypaBHeHus peakiuit
B MOJICKYJISIpPHOM 1 MOHHOH (hopme. Ha3zBaTh peakTHBHI.

[Iponenats kayecTBEHHBIE PEAKLIMU HAa KaTHOH cepeOpa. HammcaTs ypaBHEHUS peakiuii B
MOJIEKYJISIpHOM 1 HOHHOU (hopme. Ha3zBaTh peakTHBBHI.

[Iponenarp KaueCTBEHHbIE PEAKIIMM HA XpOMaT U Juxpomar-uoHbl. HanucaTe ypaBHeHuUs
peaknmii B MOJICKYJISIpHOW U HOHHOHU opme. Ha3BaTh peakTuBEIL.

[Iponmenarek peaknu, MOATBEPKIAOIIYI0 OKHCIUTEIbHYIO crocoOHocTh KoCr,O7 B
kucinoil cpene. CocTaBUTh YpaBHEHHE OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOW PEAKIIMH.
PaccraButh KO3 GUIMEHTH METOJIOM 3JIEKTPOHHOrO OanaHca. PaccumrtaTh MOJSpHYIO
Maccy SKBUBAJIEHTA OKUCIIUTENSL.

BbruncnuTh MOJISIPHYIO KOHLIEHTPALMIO SKBUBAJIEHTA CEPHOM KUCIOTHI B PACTBOPE, TUTP
kotoporo paseH 0,0065 r/mi. [laTe onpenenenre MOJISPHOM KOHIICHTPAIIMH YKBUBAJICHTA
BEIECTBA.

Kakass macca H3P0s comepxkutcst B pactBope oO6bemom 200 Mi, ecid MOJsIpHAs
KOHIIEHTpalmsi ee B pacTBope paBHa 0,2 Monp/n? JlaTe omnpenerneHne MOJSAPHOM
KOHLIEHTpPAllMU BEIIeCTBa

[posenars KayeCTBEHHBIE peakiuu Ha KaTnoH NHs'. HammcaTh ypaBHEHHS peakivii B
MOJIEKYISIpHOM ¥ noHHOU (hopme. Ha3zBaTh peakTHBBHI.

Jloka)kxuTe OMBITHBIM IyTE€M, YTO B COCTaB XJOPOBOJOPOJHOM KHUCIOTHI BXOJAAT HMOHBI
BOJIOpoJia U xJjiopa. Hamucath ypaBHeHHs peakluii B MOJIEKYJIIPHOM M MOHHOH ¢opme.
HasBartp peakTussl.

[Iponenare kaueCTBEHHbIE PEAKIIMM HA KaTHOH Kasblusl. HamucaTs ypaBHeHUs peakuuil B
MOJIEKYISIpHOM 1 noHHOU (hopme. Ha3zBath peakTuBbI

. C momo111610 ypaBHEHUS PEAKIMH OCYIIECTBUTE CIECIYIOIINE TPEBPALCHUS:

Zn0 —» ZnS0O;,
NaZn0,

ZnCly —» Zn(OH) /
T Zn(NOs),

Harmmcats MOJICKYJISAPHBIC YpaBHCHUSA peaKuHﬁ. PaCCMOTpeTB B HOHHOM BHAC HIHM KaK
OKHCIIMTENHLHO-BOCCTAHOBUTEIIHLHBIN mponecc.

17.

18.

19.

20.

[Iponenare kauecTBEHHBIC pEaKIMU Ha KaTHOH Kanus. Hamucath ypaBHEHUS peakiuil B
MOJIEKYJIIpHON 1 HOHHOU popme. HazBaTh peakTHUBBI

[Iponenath XMMHYECKYIO pEAKLHI0, COOTBETCTBYIOIIYIO COKPALIEHHOMY HOHHOMY
ypaBHenuo: Ba?*+S0s* =BaSO, Hamucars ypaBHEHHs peakUdii B MOJEKYISAPHOH H
noHHO# dopme. Ha3BaTh peakTuBbI

[Iponenath XMMHUYECKYIO pEAKLHI0, COOTBETCTBYIOIIYIO COKPAIIEHHOMY HOHHOMY
ypasrenuto: 2H*+CO3? =H,0+CO,. HanucaTh ypaBHEeHHUs peakuuii B MOJEKY/IAPHOH H
noHHO# ¢opme. Ha3BaTh peakTuBbI

Hcxons w3 conaM MONMyddTh THUIPOKCH]I AllIOMMHUSA W JI0Ka3aTh €ro amgoTepHOCTb.
[Iponenares peakiuu. Hanucats ypaBHeHHsI peakluii B MOJIEKYJISIPHOM U HIOHHOM BHJIE.

3.2.3. MeTtoauueckue MaTepuajbl, ompeaesiolMe MNpouUeIypbl OLEHUBAHHUS 3HAHMIA,
YMEeHUii, HABBIKOB B X0J/1€¢ IPOMEKYTOYHOM aTTecTaluu

IIpouenypa oneHnBanus 3HaHMii (TECT)

[peanaraeMoe KOIUYECTBO 3aIaHUI 20

[TocnemoBaTenbHOCTE BEIOOPKHU Omnpezenena mo pasaenam

Kpurepun onieHku - IPaBWIbHBIM OTBET HA BONPOC

«5» ecim npaBWIbHO BRIMONHEHO 90-100% TecTOBBIX 3amaHuit

«4» ecnu TIPaBHIIHHO BHIMONHEHO 70-89% TeCTOBBIX 3a1aHuit

«3» ecim MIPaBHIIHLHO BHIMOHEHO 50-69% TeCTOBBIX 3aaHUit
IIpouenypa oneHuBaHus 3HAHUN (YCTHBIN OTBET)

[Ipenen nnurensHOCTH 10 MunyT

[IpemyraraeMoe KOIMYECTBO 3aJaHUN 2 Bompoca
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HOCJ’IG/‘.‘[OB&TGJ’ILHOCTB BLI60pKI/I BOIIPOCOB 13
KaXKa0ro pasjacia

CnyuaiiHas

Kputepuu onenku

- TpeOyeMBbIil 00BbEM U CTPYKTypa

- M3JIOKEHHE MaTeprana 0e3 GakTHICCKUX OMNOO0K

- JIOTHKA W3JI0KEHUS

- HCIIOJI30BaHUE COOTBETCTBYIOIIEH TEPMHHOIOT UM

- CTWJIb PEYH U KYJIbTYpa PeUH

- TOI0OpP MPUMEPOB X HAYYHOU JINTEPATYPHI M MTPAKTUKU

«5» ecnu Tpe60BaHI/I$[ K OTBETY BBIIIOJHCHBI B ITIOJTHOM o0BeMe

«4» ecnm B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$I K OTBETY, OJHAKO ¢CCTb
HeOOJIbIIINE HETOYHOCTH B H3JI0KEHHUH HCKOTOPLIX BOIIPOCOB

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

(I)aKTI/I‘IeCKI/Ie OIHI/I6KI/I, HapylmiceHa JIOrMKa H3JI0KCHUA,
HCIOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIAA TCPMHUHOJIOTI'MN

IIpouenypa oueHuBaHUSI YMeHMH H

NPAKTHYeCKUX Yu4eOHO-TTpodecCHOHAIBHBIX 32/1a4)

HAaBBbIKOB (pemelme l'lpOﬁJIeMHO-aHaJ'II/lTI/I‘-leCKI/IX Hu

Hpe;[naraeMoe KOJIUYECTBO 3aTaHUI

1

[ocnenoBaTebHOCTH BHIOOPKHU

CnyyaiiHas

Kputepuu ouenku:

- BBIJICJICHUE U TIOHUMaHHUe MTPoOIIeMBbI

- YMeHHe 000011aTh, COMOCTABIATh PA3JINYHBIE TOUKHU 3PEHU

- TIOJTHOTA MCIIOIb30BAHUS HCTOUHHKOB

- HaJIM4K1e aBTOPCKOM MO3UILINU

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCIONB30BaHWE COIMAIBHOrO ombiTa, MaTtepuaioB CMU,
CTaTUCTUYCCKUX JaHHBIX

= JJOTUYHOCTbH H3JIOXKCHUA

- YMEHHe cJeaTh KBadu(UIMPOBaHHbIE BHIBOJBI U 00OOIICHUS C
TOYKH 3pEHUs pelieHust Mpo(ecCHOHANBHBIX 3a7a4

- YMEHUE NPUBECTH IIPUMEP

- OIOpa Ha TEOPETUYECKUE TTONOKEHUS

- BJIaJICHUE COOTBETCTBYIOLIEH TEPMHUHOIOTHEN

«5» ecn TpeOOBaHMSI K OTBETY BBINOJIHEHBI B IIOJIHOM 00beMe

«» ecmn B IICJIOM BBITIONHEHbI TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOONbIINE HETOYHOCTH B H3JIOKEHHH HEKOTOPBIX BOIPOCOB.
3arpyausercs B (QOPMYIUpOBAaHMM  KBAIHU(HUIUPOBAHHBIX
BBIBOJZIOB M 000OIIIEHNI

«3» ecmun TpeOOBaHMS BHITIOIHEHBI YACTHYHO — MBITAETCS 000CHOBAThH CBOIO

TOYKY 3pEHHUs, OJHAKO clabo apryMeHTHpyeT HaydHble
MOJIOKEHUS, MPAKTHYECKH HE CIIOCOOEH  CaMOCTOSITENIBHO
copMyaHpoBaTh BHIBOABI U O0OOLIEHWs, HE BUIUT CBA3b C
podecCHOHATBHON e TEIbHOCTBIO

4. YyeOHO-MeTOAUYECKOEe U
(MoxyJis)

4.1. DieKTpoHHbIE YUeOHble U3IaHUsl

MaTE€PUAJIbHO-TCXHUIECCKOE

o0ecreuenue AUCHMILIMHEI

1. OG6mas u Heopranudeckas xumus : yueOHuk uig By3oB / O. T. OranecsH, B. A. Tlonkos,

JI. 1. Ulepbakora,

A. K. bpenb ;

non penakumeir . T. Oranecsna. — Mockaa :

WznatensctBo FOpaiit, 2023. — 447 ¢. — (Boiciiee o6pazoBanue). — ISBN 978-5-9916-
6994-8. — Texkcr : anexTpoHHbIH // Obpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/510944.

2. Huxutuna, H. . OOmas u Heopranmdeckas xumusa B 2 4. Yacte 1. Teoperuueckue
OCHOBBI : Y4eOHMK U MpakTHUKyM A By3oB / H. I'. Hukutuna, B. 1. I'pebenbkoBa. — 2-¢
u3M., nepepad. u non. — Mocksa : U3natensctBo FOpaiit, 2023. — 211 c. — (Bricmee

oOpa3oBaHue). —

ISBN 978-5-534-04785-1.

Texct

NIEKTPOHHBIN  //

O6pazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514851.
3. Huxutuna, H. I'. O0mas u Heopranuyeckas xumus B 2 4. Yactp 2. XUMHSI SIEMEHTOB :
y4yeOHUK M mpakTukyM i By30B / H.I. Hukutuna, B. U. I'peGenbkoBa. — 2-¢ u3m.,

nepepab. u jom. — Mocksa :

WznatensctBo HOpaiit, 2023. — 322 c. — (Bricuiee
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obpazoBanue). —  ISBN 978-5-534-04787-5. —  Tekct : OSJCKTpOHHBIA  //
OopazoBarenbhas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/514852.

4. CyBopos, A. B. OOmias u Heopranuyeckas xumus B 2 T. Tom 1 : yueOHHK [yt BY30B /
A. B. CyBopos, A. b. Hukonbckuii. — 6-e u3n., ucnp. u gon. — Mocksa : M3naTenscTBo
HOpaiit, 2023. — 343 c. — (Bricmee obOpazosanue). — ISBN 978-5-534-09094-9. —
Texct : snextponnsni // OOpaszoBarenpHas mmiarpopma FOpaiit [caiitr]. — URL:
https://urait.ru/bcode/512754.

5. Hukonbckuii, A. b. OOmas 1 Heopranuueckas Xumusi B 2 T. Tom 2 : yueOHUK 17151 By30B /
A. b. Hukonbckuii, A. B. CyBopoB. — 6-¢ m31., ucnp. u gon. — Mocksa : 3naTenscTBo
Opaiit, 2023. — 378 c. — (Bricmiee o6pazosanue). — ISBN 978-5-534-09096-3. —
Texct : snextponusni // OOpaszoBarenpHas mmiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512755.

4.2. DieKTpoHHBIE 00pa3oBaTeJbHbIE PeCypChl
1. DnextponHas 6GuGnuoTedHas cucrema «95C FOPAWT» Biblio-online.ru (95C «Opaiit»)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnextpoHHO-OMOMMoTeynas cucrema ZNANIUM [Dnektponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas OnbimoTeuHas cucrema «KOHCyIIbTaHT CTyIeHTa» [ DIeKTpOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas osnextpoHHass OumbOnnoteka [OnektponHbIi pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas 6ubnuoteka «KubepJlennnka» [Dnexrponusiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Hudopmanmonnas cucrema «EamHOoe OKHO moCTynma K 00pa3oBaTeNIbHBIM pecypcam»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. ®depepanbHbIl IEHTP HWHOOPMAIMOHHO-00PA30BATEIbHBIX PECYPCOB [ DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemMeHHbIe NpodeccHOHATIbHbIE 0a3bl JaHHBIX U HUH(POPMANMOHHBbIE CIIPABOYHbIE
CUCTEMBI

OOyuatomumMcsi  obecrieueH J0CTyn (yAaJ€HHBIH JIOCTYIl) K HIDKE CICAYIOIUM
COBPEMEHHBIM MpodeCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM:

1. CnoBapun ™ OSHUOMKJIONEIWM Ha Akamgemuke [OnekTpoHHbeii pecype]. — URL:
http://dic.academic.ru.

2. Cucrema nHGOPMAIIMOHHO-TIPABOBOTO obecnedeHus «I apaHT» [DIeKTpoHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIEKT JIMIEH3HMOHHOTO W CBOOOJAHO PACHPOCTPAHSIEeMOro MNPOrpaMMHOIO
olecreyeHusi, B TOM YHcCJIe 0T€4eCTBEHHOT0 MPOM3BO/ICTBA
1. JIuneH3noHHOE MporpamMMHOE obecrieueHure: onepanuonHas cucrema Microsoft Windows,
nakeT opucHbIX npunoxenuit Microsoft Office.
2. CB000IHO pacmpocTpaHseMoe MPorpaMMHOE oOecrieueHne: CBOOOIHbIE TAKeThl OPUCHBIX
npuioxkenuid Apache Open Office, LibreOffice.
3. IIporpammHoe obecreyeHHe OTEYECTBEHHOTO IPOM3BOJICTBA: CIPABOYHO-IIPABOBAsS
cucrema «lapanT» (DneKTpoHHBIN nepuoandeckuil cnpaBouyHuk «Cucrema TAPAHTY),
obpasoBarensHas mnardgopma FOPAMT (DnexrponHas 6uGmuoteunas cucrema «3BC
FIOPAWT» Biblio-online.ru (3BC «IOpaiit»)), 31eKTpOHHO-OMOIMOTEUHAsT CHCTEMa
ZNANIUM, snextponHas 6ubnuoteyHast cuctemMa «KOHCY/IbTaHT CTYJEHTa.
4.5. O6opynoBaHue U TEXHMYECKHUE CPeACTBA 00y4eHHu sl

Jnis peanuzanuy JUCHUILTAHBL (MOIYJS) HCIONB3YIOTCS Y4eOHBIE ayAuTOPUH IS
NpoBeACHUST y4eOHBIX 3aHATHH, KOTOPbIE OCHALIEHbl OOOPYAOBAaHHEM U TEXHUYECKUMHU
cpeacTBaMu OOy4eHHs, U MOMELICHUS Ul CaMOCTOSTENbHOM paboThl 00yJaromuxcs, KOTopble
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOAKIIOUEHHUs K ceTh «MHTepHeT» u
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https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

oOecredeHbl JIOCTYIIOM B JJIEKTPOHHYI0 HWH(OpMaMOHHO-00pa3zoBaTenbHylo cpeny PXTY
uMm. JI.1. MenneneeBa. Jlomyckaercst 3aMmeHa 000pYOBaHHSI €T0 BUPTYaTbHBIMU aHAJIOTAMH.

HaumenoBaHue y4eOHBIX Ay UTOPHIl LIS OcHaleHHOCTh YUeOHBIX AyAUTOPHIl ISl IPOBeEICHUA
NpoBeAeHUs] YUeOHBIX 3aHATUH U Y4eOHBbIX 3aHATHII U MOMeIIeHUI IJIs1 CAaMOCTOSITeILHOM
MOMeELIeHUH AJI5l CAMOCTOS TeJILHOI pa6oThI 000pyI0BAHMEM U TEXHHMYECKUMH CPeACTBaMH
padoTer* o0y4eHust
VYueOHple  ayauTOpUW i1 TIPOBENCHUS | YueOHas ayIuTOpUsl YKOMIUIEKTOBAaHA CIELHaIN3UPOBAHHON
y4eOHBIX 3aHITHIH MeOernplo, OTBEYAIOIIECH BCEM YCTAHOBJIEHHBIM HOpMaM W

TpeOOBaHUsIM, 00OpYJOBAaHHEM W TEXHHUYECKHMHU CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYNIBTUMEANHHOE 000pYAOBaHNE).
[Tomemenue 11t CaMOCTOSITENBEHON paboThI IlomemieHnne  OCHAaIIEHO  KOMIBIOTEPHOM  TEXHUKOH  C
BO3MOXKHOCTBIO TOAKIIOYeHHsT K cetn «VHTepHeT» w
obecrieueHHeM JOCTyNa B DJIEKTPOHHYIO HWH(OPMAaIHMOHHO-
obpazoBatenpHyto cpeny PXTY um. J[.. MenneneeBa u k
9bC.

* Homep KOHKpPETHOW ayAWTOpUM yKa3aH B INpHKa3ze 00 ayAuTOpHOM (OHIE, paclicaHUW y4eOHBIX 3aHITHH U
pacIcaHuy IPOMEKYTOUHON aTTeCTalNH.
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