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1. EJIA OCBOEHMS YYEBHOM JUCHMIIIAHBI
HeﬂﬂMI/I OCBOCHUSA TUCIHUIIJIMHBI «HeopraHnlIeCKaH XNUMHUD)» ABJIAIOTCIH:

- U3yYEHHE CTYJICHTaMU OCHOBHBIX MOHSATHI U 3aKOHOB XUMUU;
- OCBOEHHME OCHOBHOIO MarepHaja II0 CTPOCHHIO AaTOMOB, XUMHYECKOH CBSI3U U
3aKOHOMEPHOCTSIM, CBSI3aHHBIM C TEPUOAUYECKAM 3aKOHOM M NEPUOJUYECKONM CHCTEMOMU
anemenToB JI. 1. Menneneesa;
- U3y4YE€HHE OCHOB XMMHUYECKON TEPMOJUHAMUKHI U KHHETUKH XUMUUYECKHUX MPOLIECCOB;
- TOJIydeHHE THyOOKMX 3HAHMM IO TEOpUM PACTBOPOB U TEOPUH AJIEKTPOXMUMHUYECKUX
MPOLECCOB;
- U3y4eHHUE CMOCOOOB IMOJYYEHHS XUMHUYECKUX 3JIEMEHTOB U UX COEIUWHEHUIl; paccMOTpeHue
OCHOBHBIX TPOIECCOB, CBSI3aHHBIX C XHUMHYECKUMHU NPEBPAIICHUSIMU DSJIEMEHTOB M HUX
COEIMHEHU! B KOHKPETHBIX CUTYalUsIX;
- BBISICHEHHE BO3MOXKHBIX 00J1acTel MPUMEHEHUS XUMHUECKHUX dJIEMEHTOB U UX COCIMHEHUH;

- U3y4YeHHE CTY/JIEHTaMU OCHOB OOIIEi 1 HEOPraHUYECKOW XUMHH C LIEIbI0 IPUMEHEHUS UX
NIPU U3YYEHUH MTOCICIYIOMNX XUMHYSCKUX TUCIUTUINH (QaHATUTHYECKON XUMHH, PUINICCKON U
KOJUTOMJTHOM XUMHUHM, XUMHH OKpYXKalolleld cpelpl, XUMHUU CHEIUAIbHBIX BEIIECTB) U
MIPAKTUYECKOU IESITENBHOCTH;

- (hopMHpOBaHKE Yy CTYACHTOB CHEIHMATLHOTO TUIIAa XUMHUECKOT'O MBIIIUICHHUS,

- OCO3HAHHE POJIY XMMHUHU B MIPOLIECCE OXPAHbI OKPYKAIOIIEH CPEBI.

2. MECTO YYEBHOMH JJUCHHUILJINHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «Heopranndeckas XumMus» OTHOCHTCS K OCHOBHOW 4acTW AUCUMIUIMH biioka
1; uzyyaercs Bo 2-oM U 3-M cemecTpax.

Taoauna 2.1.

Ca3b AUCIHUIIJINHBI «Heopralmqemcaﬂ XUMHUSD» ¢ IPEAIIECTBYIOIIUMHA
AUCHUIIJIMHAMHU H CPOKH UX U3YUYCHUSA

Kon JIMCUMIUINHBL, TPEeIUIeCTBYIOIUE TUCLUIUIMHE Cemectp
JVCIIATUTAHBI «Heopranudeckass XuMus»
b1.0.11 MaremaTrka 1,2
b1.0.15 dusnka 1,2
b1.0.14 WNudopmaruka 1
b1.B./IB.02.01 DJeMeHTapHbIl Kypc XUMUHU 1
Taoauma 2.2.

CBs3pb JAUCHHUIIJIHMHBI ((HGOpFaHI/I‘-IECKaﬂ XUMHUSD) ¢ MOCJTEeAYOINUMHA TUCHUIVIMHAMUA U
CPOKH UX U3YYCHUSA



Kon JvucumMmuineel, CcleAyrommMe 3a  JUCLUIUTMHON Cemectp
JTUCHIUTUTAHBI «Heopranudeckas XuMus»

Bb1.B.09 | Anamurnyeckas XUMHUI 45
b1.0.07 Opranuueckast XUMHs 6,7
b51.0.08 Dusnueckast XuMus 6,7
b1.B.07 BrIcoKOMONIEKYIIApHBIE COETUHEHUS 8

b1.0.09 CrpoeHue BeniecTBa

B51.0.26 dusznyeckre MeTOAbI UCCIIETOBAHUA

b1.0.20

XUMHYECKHE OCHOBBI OMOJIOIHYECKUX IMponecCoB

b1.B.JZIB.03.01 | KommowmgHass Xumust

| N o o1

B pe3yabTaTre OCBOCHUA TUCHUIIVIMHBI CTYICHT J0/IZKCH

3HATh:

e [lpunuunsl kiaccuuKaMyu U HOMEHKIIATYPy HEOPraHUYECKUX COeIMHEHUM;

e (OCHOBHBIEC TUIIBI XUMHUYECKUX CBA3EH;

e  OCHOBBI COBPEMEHHOM TEOPHUH CTPOSHUS aTOMa;

e Teopuro KOMIUIEKCHBIX COCIMHEHUI;

e OCHOBBI PHEPTeTHKU U KHHETUKH XUMHUYECKUX MPOLIECCOB;

e Teopuro pacTBOPOB HEINEKTPOIUTOB U IJIEKTPOIUTOB;

®  OCHOBBI IEKTPOTUTHIECKUX MPOLIECCOOB;

e XapaKTEePHUCTUKY OTICIBHBIX TPYI S-, P-, 0- U f- 37IeMEHTOB HAa OCHOBE CTPOCHUS
UX aTOMOB;

e CnocoObl TONYyYCHHS] OCHOBHBIX COCIWHEHUH XHMHYECKUX OJIEMEHTOB, UX
CBOICTBA U 00JACTH IPUMEHEHHS,

e OCHOBHBIE MPUHIUIBI MPOBEACHUS KOHKPETHBIX XUMHUYECKUX HKCIEPUMEHTOB U
00paboTKy MOJYYEHHBIX PE3YJIHTATOB;

yMeTh:

e Haxoauth CBA3b MeEXAYy CTPOCHHEM BEIIECTBA U €ro  XUMHUYECKUMHU
BO3MOYKHOCTSIMU;

e Pemath mM00bIe XUMUYECKHE 33/1a4H, ONUPASCh HA TECOPETHUSCKUI MaTEepHal OCHOB
XUMHH;

e [IpoBoauth mpocTeWmme pacy€Thl IO OKUCIHTEIHbHO-BOCCTAHOBHUTEIHHBIM
peaKkuusaM, YHEPreTUYECKUM U KHHETHYECKHUM IpolieccaM, TEOPHH PaCTBOPOB;

e PabGorate B 51a00OpaTOpuu C HCIOJB30BAHUEM TMPOCTEHIIETO JTaOOpPATOPHOTO
000pyIOBaHUs;

e CoCTaBiiITh XMMHUYECKHE PEAKIIMH JIFOOBIX XUMUYECKUX MPOIECCOB U BBITIOIHATH
Ha UX OCHOBE HEOOXOUMBIE PACUETHI.

BJIA/I€Th:

MeToaukoi npoBeAeHHSI XUMUYECKOTO SKCIIEPUMEHTA B 1a00PaTOPHBIX YCIOBHSIX;



e VYMEHHEM IMpPaBHIBHOTO OOBICHEHUS pPE3YJIbTAaTOB JKCIEPUMEHTA, €CIH JaxKe
PEe3yJIbTaT OTPUIATEIBHBII;
e Merogamu oka3aHHs NEPBOM MOMOIIM MPU HECUACTHBIX CIydasX B XUMHYECKOH
naboparopuu

3. KOMIIETEHIOUH OBYYAIOLIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHWS YUYEBHOM TUCIUTLIAHEI.

[Iporiecc M3ydyeHus AMCUUIUIMHBI HAMpaBiIeH Ha (OPMUPOBAHUE SIEMEHTOB CIEAYIOIINX
kommeteHmii B cootBerctBUM ¢ PI'OC BO u OIIOII BO mo manHOMY HampaBiICHHUIO

MOATOTOBKH:
Kon HaumeHnoBanue HNuaukarop B pesyiabTaTte ocBOeHHSA
KOMIIETEeHI] KOMIIeTeHIIM U TOCTHKEHU A JMCUUIJIMHBI 00yYarommiics
HH KOMIIETCHIIU N JOJIKEH :
Ynueepcaﬂbuble KomnemeHuuu u uudukamopbl UxX 00CMUICCHUA
YK-2 Cnocoben YK-2.1. 3HATh:
onpeneasiTh Kkpyr | Omnpenensier  Kpyr |- TpeOoBaHHS W TMPUH-IIMIIBI
3aIad B paMKax | 3a/1a4 B paMKax Ioc- | IleJIeroJIaraHus;
MOCTABJIEHHOW 1eJIM | TABJICHHOM 1IeNIW, ONI- | -  TNPUHLUWANBI WU METOJBI
" BBIOMPATH | peaeiseT CBSI3U | TUTAHUPOBAHMS;
onTUMAaJIbHbIE MEXKy HUMH; - MeToAbl OpraHu3alud U
Croco0bI HX YK-2.2. yIpaBeHUs B 00J1aCTH XUMUH,
pemieHusi, ucxoas u3 | [lpemiaraer crmoco- | NPUMEHsEMble Ha (eepaabHOM
AeHCTBYHOIIHUX Obl pellieHHs IMOC- | M PErHOHAIBHOM YPOBHSX;
NPaBOBbIX HOPM, | TaBIICHHBIX 3aJa4 W | YMeThb:
HMEIOIIMNXCHA OXHIaeMble pe3ynb- | - (opMmynupoBaTh  Iepe-yeHb
pecypcoB U | TaThHI, OLICHMBAET | B3aMMOCBS3aHHBIX 3a7a4, obec-
OrpaHMYeHUil. MPEJIOKEHHBIE CIO- | MEYMBAIOMIMX JIOCTHKEHHE MOC-
coObl C TOYKH 3pe- | TaBJIEHHOMW LIENIH;
HUS  COOTBETCTBUS | -  ONPENENSITh  OXKHJAAeMble
L[EJIU MTPOEKTA; pe3ynbTaThl pELICHUS 3a/1ay4;
YK-2.3. - pa3pabarpiBaTh  pa3THYHbBIC
[lnanupyer peaind- | BBl IUIAHOB [0 pealU3alUu

3aI[MI0 3a1a4y B 30HE
CBOEN OTBETCTBEH-

porpamMm B 00J1aCTH XUMUH,
- NPOBOAUTH AHAJIU3 IUIAHOB C

HOCTM C yd4eToM | IIO3UIIMH  IPaBOBBIX  HOPM,
AMEIOLINXCS pecyp- | UMCIOLIUXCS pecypcoB u
COB M OIPaHHYCHHH, | OTPAHUYECHHI;

JEUCTBYIOIIUX TIpa-
BOBBIX HOPM;

YK-2.4.
Bremonnser 3amaun
B 30HE CBOEH OT-
BETCTBEHHOCTH B CO-
OTBETCTBHUH C 3aIlja-
HUPOBaHHBIMH  pe-
3yJabTaTaMd MU TOY-
KaMu KOHTPOJIsS, IPH

- IPOBOAUTH OLIEHKY PECYPCHOTO
oOecreyeHus pa3IuyHbIX MeEpo-
NPUATUNA  XUMUYECKOIO Xapak-
Tepa (HAyYHO-TIPAaKTHYECKHE
KOH(EpEeHIINH, HAyYHBIE CEMH-
HapbI, TUCITYTHI);

- OPUCHTUPOBATHCS

B 3aKOHOJIaTEJIbCTBE U MPaBOBOU
TUTEepaType, MPUHUMATH
pElIeHHs U COBEpIIaTh ACHCTBUS




HEO0XOIUMOCTH
KOPPEKTUPYET
CIocoObl  pelieHus
3a1a4;

YK-2.5.
[IpencraBnser pesy-
JIBTAThI MIPOCKTA,
MpeagaraeT BO3MOX-
HOCTH UX HCHOJb-
30BaHUSA W/WIH CO-
BEPIIICHCTBOBAHUS.

B COOTBETCTBHHU C 3aKOHOM.

Biaajgern:
-  METOOMKOM ® METO-IaMH
IJJAHUPOBAHUS M MPOBEACHUS
Hay4IHOTO

HCCNEOBaHUsl IO  Ompe-
JIETICHUIO s dexTuBHOCTH

ACATCIIbBHOCTHU B 00J1aCTH XUMUH.

O6u¢enpo¢[)eccuonaﬂbnble Komnemenuuu u unouxamopbl UX 00CmuICeHUus

OIIK-2

CnocodeH npoBoauTH
¢ CO0JII0ICHHEM HOPM
TeXHHKH 0€e30IMacHoC-
TH XHUMHYECKHH 3KC-
NMepUMEHT, BKJIOYas
CHHTE3, aHaJIu3,
H3y4YeHHe CTPYKTYpPbI
H CBOICTB BellleCTB U
MaTepuaJioB, HCCJIe-
J0BaHUE MPOIECCOB C
HX yYacTHeM

OIIK-2.1.
3HaeT (U3MYECKHUE H
XUMHUYECKHE CBOICTBA
BEIIIECTB, HOPMBI TEX-
HUKA  0€30IIacCHOCTH
pu paboTe ¢ HUMHU

OIIK-2.2.
OcylecTBis€T  BbI-
6op  (UBUKO-XUMH-
YECKHX METOJIOB aHa-
aU3a, aJleKBaTHBIX IS
perieHus uccre-
JIOBAaTENbCKON 3a/auu
C TpPUMEHEHUEM 3Ha-
HUS O BpEIHBIX U
ONACHBIX  CBOMCTBax
BEIIECTB MpHU padoTe ¢
HUMH, MIPOBOJIUTH
OLICHKY  BO3MOKHBIX
PHUCKOB.

OIIK-2.3.
Bnageer  HaBbIKamMu
MIPOBEJICHUSI  OLICHKHU
BO3MOXHBIX  PHUCKOB
npu pabore c Xu-
MUYECKUMU Belle-
CTBaMHU

3HaTh:

- OCHOBHBIC TIpaBHJIa TEXHUKH
Oe3omacHOCTH Tpu  paboTe B
XMMHUUYECKOH TabopaTopui;

- Ha3HaueHHWE TPUOOPOB W
XUMHUYECKOH MOCYIBI;

- OCHOBHBIC TIpaBWJIa U TPUEMBI
paboTsI npu NPOBEICHUN
XUMHAYECKHX HKCIIEPUMEHTOB
71a00paTOPHOTO NMPAKTUKYMa;

- IpaBuia paboTsI Ha
ammapatype H  00OpyIOBaHUH
71a00paTOPHOIO MPAKTUKYMa.

- B3aUMOCBSI3b COCTaBa,
CTPOEHUS U CBOMCTB BEIIECTB;

-  TpUHOUOBI W oOjacTH
WCTIOJIb30BaHUS OCHOB-HBIX
METO/I0OB XMMHUYEC-KOTO aHaIIN3a,;
- OCOOCHHOCTH  aHau3a
pa3IMYHbIX O0BEKTOB;

- OCHOBHBIE METO/IBI
XMUMHUYECKOTO CHHTE3a u
WCCIICIOBAHHUS CTPYK-TYpBI
OMOMOJIeKYN, TEXHUKY Oe3ormac-
HOCTH TIpY TPOBEJICHUH TIperapa
TUBHBIX CHHTETHYECKUX

pabor;

- MEXaHU3Mbl  XMMMUYECKHX
peaKkiuii, TEOPETUIECKNE OCHOBBI
METOJI0OB MOJY4YEHHs U  HC-
CIE€IOBAHUS XMMHYECKUH Be-
LIECTB U PeaKLUU

Ymersb:

- IPUMEHSTh 3HAHHUS O BPEIHBIX
M ONACHBIX CBOWCTBAaxX BEIIECTB
npu paboTe ¢ HUMU ¥ IPOBOJUTH
OLICHKY BO3MOXHBIX PHCKOB;

- BBIIOJNHATH  CTaHJIAPTHBIC
oreparyu (mpuUrOTOBIECHHE




pacTBOpPOB, HX HarpeBaHue U
BbIIIAPUBAHUE, OUYHCTKA u
paszeneHrue BEIIECTB); BBIIOJ-
HATb XUMHUYECKHH SKCIIEPUMEHT
10 MHCTPYKITUH

- HAJEXKHO ONpPENeNsiTh KO-
YECTBEHHBIE XapaKTEPUCTUKU
peakIii, TOUHO U3MEPSTh, OIpe-
JeNSATh COCTaB; HCIOJIb30BATh
OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAy4YHbIX JUCLHUIUIMH B IPO-
(heccHOHANBHOW  JeSTENLHOCTH,
MPUMEHATh METOJbl MaTeMaTH-
YECKOTr0 aHaJiu3a MW MOJEIu-
pOBaHUsA, YCTAaHaBIMBATh B3a-
MMOCBSI3b  MEXAY CTPOCHUEM
COCIMHEHUs] M  €ro  XUMHU-
YECKMMH CBOWMCTBaMH, IJIaHU-
poBaTh u OCYILECTBIIATH
XUMUYECKHUN JKCIIEPUMEHT,
aHAJIM3UPOBATh €r0 PE3yJbTaThl;
- HCIIONB30BaTh (PU3MUECKUE U
(U3UKO-XUMUYECKHE METObI
aHalli3a OPraHUYECKUX COEIU-
HEHUM;

- TPUMEHATH 3HAHHE OCHOB
XUMUU U CBOMCTB XUMHUYECKHX
BEIIECTB C YYETOM HUX CBOWMCTB B
MPOU3BOJACTBE M IOBCEIHEBHOMU
JEATEIBHOCTH.

Baagern:

-  TEXHHKOM U  METOIUKOU
BBIMIOJIHEHUSI  PA3JIMYHBIX  OIle-
pauMii  XMMHYECKOTO 3KCIIEepH-
MEHTa, HaBbIKaMHu JabopaTop-
HOT'O CHHTE3a, HCHOJb30BAHUEM
(U3UKO-XMMHYECKUX  METOJIOB
HCCIIEIOBAHUS,

- TEXHUKOW COCTABJICHUS CXEMBbI
CHHTE3a BEIIECTBA;

- MPaKTUYECKUMU HABBIKAMH

MOJTyYEeHUS, BBIIEIICHUSA 5
OUYHUCTKH HeOpFaHH‘IeCKI/IX
BEIIECTB;

- HaBbIKaMHM CHHTC3a, BBIAC-
JE€HUd W OYHMCTKH XHMHYECKHX
BEIIECTB B J1aOOpaTOPHBIX YCIIO-
BHSIX;

- HaBBIKAMH 0€30I1aC-HOTO
obpamieHuss ¢  XHMHYCCKHUMH
BEICCTBaMU, HpI/IMeHHCMBIMI/I B
MIPOM3BOJICTBE M TIOBCEJIHEBHOM




JCATCIIbBHOCTH.

Ilpogpeccuonanvrvie KomnemeHyuu U UHOUKAMOPBL UX 00CHUICCHUA

K-1

Cnocoben NpPoBo-
AUTH HAY4YHbIE HCCIle-
AO0BaHUsA 1Mo chopmy-
JUPOBAHHON  TeMa-
THKe W MO0JYy4YaThb
HOBble Hay4Hble U
NPUKJIA/IHbIE pe-
3yJbTATHI.

IK-1.1.
JleMoHCTpHUpYyET
3HaHUS OCHOBHBIX
METOJIOB  00paboTKU
XUMU4YecKon uHOp-
Manuu U TpeOoBaHU
K oOT4yeTaM U Ipo-
€KTaM;  Ha3HAuYCHHS
HauboJyiee  pacmpocT-
pPaHEHHBIX  CpEJCTB
aBTOMATHU3allMd  MH-
dbopManoHHou  jges-
TEIbHOCTH; Ha3Haue-
HUS W QYHKIHH
OTIEpPAIlMOHHBIX  CHC-
TEM;

MK-1.2.
Hcnonp3yet coBpe-
MEHHBIC METOJIBI JIJIs
pEIICHUS] XUMHUYECKUX
3aj1a4, paboraet ¢ 6a-
3aMH JaHHBIX B KOM-
MBIOTEPHBIX CETSX;
UCTIOJIB3YeT MOJTyUeH-
HBIC 3HAHUS JIJIsI 00pa-
OOTKH XUMHYECKOM
nH(pOpMalIUU U cOC-
TaBJICHUS] OTYETOB U
MIPOEKTOB; UCTIOJB3Y-
eT 6a30BbIc 3HAHUS B
00J1aCTH €CTECTBEH-
HBIX HayK MU pelie-
HUU 3a]]a9 XUMHYEC-
KOro npodguis,

3HaTh:

- OCHOBHBIE METO/I0B 00pabOTKH
XAMAYECKOH  WH(pOpManuum wu
TpeOoBaHMH K  oOT4eTaM U
MIPOEKTaM;

- Ha3HA4YEHUS Haunbosee
pacnpocTpaHEeHHbIX CpelCTB
aBTOMaTH3alMd  HUH(POPMAIHOH-
HOM JeSITeTbHOCTH; - HA3HAUCHMUSI
U (YHKIMH  ONEparMOHHBIX
CHCTEM.

Ymers:

- HCIIOJIb30BaThb COBPEMEHHBIE
METOABl I pPELICHHUsS XHUMHU-
YecKHX 3ajad;

- paborarh ¢ 0a3amMu JaHHBIX B
KOMIIbIOTEPHBIX CETSX;

- WCIOJIb30BaTh  TOJYYEHHBIC
3HAHUSI IUIA 00paboTKu
XUMHAYECKOH  MHpOpMaUuu W
COCTaBJICHUS OTYETOB u
MIPOEKTOB;

- HCIIOJIb30BaTh 0a30BbIe 3HAHUS
B 00JacTH €CTECTBEHHBIX HayK
OpU  pelleHuH 3a7ady  XHUMHU-
YEeCKOT0 POQHIIS.

Baapgers:

HaBBIKAMU HCIIOJIb30BAaHUS TIPH-
OOpeTeHHbIX 3HAaHUH U YMEHUH B
MPAKTUYECKON JIEATEIIBHOCTH |
MIOBCETHEBHOM JKU3HU;

- HaBblkaMM 3¢ (EeKTUB-HON
OpraHu3alui MHIUBUAYAJIHLHOTO
nH(pOpMallMOHHOTO  HMH(pOopMa-




IK- 1.3. Bnangeer
HaBbIKaMU
WCTIOJIh30BaHUS
PUOOPETEHHBIX
3HAaHUU W YMEHHMH B
MIPAaKTUYECKOU
NeSITENbHOCTH u
IIOBCETHEBHOU
KHU3HU; HaBbIKaMU
s dexTruBHOU
OpraHu3aluu
WHIUBUIYATHHOTO
nH(pOPMAITMOHHOTO
MIPOCTPAHCTBA:
3¢ pexTUBHOTO
MIPUMECHECHHUS
MH(OPMaLIMOHHBIX
00pa3oBaTeIIbHBIX
pecypcoB B yueOHOM
NeSITETLHOCTH,
co3aaHus 0a3 JaHHbBIX,
MPUMECHECHHST METOJIOB
MaTeMaTH4eCKOro
MO/JICITUPOBAHUS
perieHus
npodecCHOHATBHBIX
3a/1ay; METOJIaMU
CTaTUCTUYECKOU
00paboTku
pe3yIbTaToB
AKCIIEPUMEHTABHBIX
HUCCIIETOBAHUN.

JUIA

LIUOHHOT'O MIPOCTPAHCTBRA:
3¢ (HeKTUBHOTO npUMe-HeHUs
MH(OPMaLIMOHHBIX

O6p330BaTCJ'ILHBIX peCcyp-CoOB B

y4aeOHOMH JIeATeNb-HOCTH,
CO3daHUs 0a3 JTaHHEIX,
IPUMCHCHHUS METOJIOB

MaTeMaTH4e--KOro
MOJICIIUPOBAHUS JUISL  PEIICHHS
npodeccro-HaNbHBIX 33/1a4;

- METOJaMH CTaTUC-THYECKOU
00paboTKH pe3yIbTaToB
IKCIEPU-MEHTAIBHBIX
HCCIIEIOBAHUM.

nmpocTpancTBa: 3P PeKTHBHOTO
NpUMEHEHU HH(OPMAIIMOHHBIX
00pa30BaTeNILHBIX PECYp-COB B

y4eOHOM  J1eATEIbHOCTH, CO3-
naHus 0a3 JAaHHBIX, IPUMEHEHHS
MCTOO0B MaTEMATHYICCKOI'O

MOJICTUPOBAHUS IS PELICHUS
npodecCHOHABHBIX 33]1aY;

- METOAaMH  CTaTHCTHYCCKOM
00paboOTKH pe3yNbTaTOB IJKCIIe-
PUMEHTAJIBHBIX UCCIICIOBAHUM.

K-2

CnocodeH HCHoJabL30-

BaTb COBPEMEHHYIO
anmaparypy npu
NpOBeJAeHUH  HAy4Y-

HBIX MCCJICIOBAHMUIA.

IIK-2.1. 3gaer TeXHU-
YyeCKHue JaHHBIE COB-
PEMEHHON  XUMHYEC-
KOW ammapaTtypel, C
(I3 ) MOTYyYEHHUS
JIOCTOBEPHBIX PE3YJib-
TaTOB HAy4YHBIX HC-
clieJOBaHMI

IK-2.2. VYmeer
HCMOJIb30BaTh COBpE-
MEHHYIO anmnaparypy
NpyU TMPOBEJACHUU Ha-
YUHBIX UCCJIEJOBAHUN

IIK-2.3. Bmaxmeer
0a30BLIMH HaBBIKAMU
HUCIIONL30BaHUA  COB-
pEMEHHOIM arnmapa-

3HATDB:
- TIPUHIIMITBE pa0OTHI COBPEMEH-
HBIX aHATATHYCCKUX TIPUOOPOB;

- TEOPETUIECKHE OCHOBBI
XUMHYECKHUX, (bu3HYeCcKuX,
(MBUKO-XUMHYECKUX METOJIOB
aHaJIn3a;

- IPUHITATIBI paOOTHI COBPEMEH-
HHBIX aHATUTHYECKUX TIPUOOPOB,
WCITOJIE3YEMBIX TIPH TIPOBEICHUN
cOOCT-BEeHHBIX HayUHBIX UCCIIEI0-
BaHUM.

YMmern:

- TOJIy4aTh U HHTEPIPETUPOBATH
AHAIMTUYIECKUI CUTHAJ TIPU TIPO-
BEICHUH aHAJIN3a,;

- IPOBOJUTH OTOOP W TIOJATOTOBKY
po0 K aHaJN3y, MPUMEHSTH COB-




Typbl TpH IpOBEJe-
HUU HAy4YHBIX HCCIe-

JTOBaHWH.

PEMEHHYIO anmnaparypy npu
aHaJIN3€ CIOKHBIX 10 XUMUYEC-

KOMY COCTaBy OOBEKTOB, OCY-
HIECTBIISITh MATEMaTHYECKYIO
00paboTKy MOTYyICHHBIX
HKCIEPUMEHTAIBHBIX

JAHHBIX, UHTEPIPETHPOBATD
MOJTyYCHHBIE PE3YJIbTaThI
HCCJICIOBAaHUH;

- HCMOJIH30BaTh HHCTPYMEHTAJIb-
HBIE METO/IbI aHAJIN3a TP TPO-
BEJICHUU HAYYHBIX UCCIIEIOBAHUIL.
Baagers:

- HaBBIKaMU pabOTHI HAa COBpE-
MEHHOM aHAITMTHYECKOM 000py-
JIOBaHUH;

- HaBbIKaMU pabOThI HA COBPEMEH-
HOU anmapaType npu MPOBEICHUN
XUMUYECKHUX IKCIIEPUMEHTOB;

- METOJJAMU PETHCTPALUIH
00pabOTKH pe3ynbTaToB
XUMUYECKUX SKCIIEPUMEHTOB
HaBBIKAMHU pabOTHI HA COBPEMEH-
HOM anmaparype npH pOBEACHUU
COOCTBEHHBIX HAyYHBIX HUCCIIE0-
BaHUI.

4. OFbEM JUCIIANIMHBI U BUJbI YYEFHOU PABOThHI

Tab6auuna 4.1.
O0beM qMCHUNJIMHBI M BUAbI Y4eOHOH padoThI

Buja yue0Hoii padoThl Bcero yacos 2 3
cemMecTp cemMecTp
OO6mas TpyA0€MKOCTh TUCITUTUTHHBI 648 252 396
AyIUTOpHBIE 3aHATHS 444 208 236
Jlexumu 192 84 108
JlabGopatopHbIe 3aHATHS 252 124 128
CamocrosrensHas padorta cryaeHToB (CPC) 150 17 133

KonTpons o4 27 27




5. COJEP)XAHUE JUCHOUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JEJIAM) C YKA3AHHUEM OTBEJEHHOI'O HA HUX KOJHUYECTBA
AKAJJEMUYECKHNX WJINH ACTPOHOMHUYEKHUX YACOB U BHJIOB YUYEBHBIX
3AHATUI

Ta6auna 5.1.
5.1. CTpyKTypa u coep:KaHHe TUCHHILINHBI

OO11ast TpyI0EMKOCTh AUCITUTUTUHBI COCTABISIET 18 3a4eTHBIX eauHuUIl, 648 4YacoB.

NeNe | HammeHoBaHme pa3jesia g Buabi ®opmbl
n/n (Tembl) s yueOHO# padoThl TEeKyLIero KOHTPOJIst
© J \ J3 \ CP ycrneBaemMoCcTH
Pa3zpen 1. O6mias xumus
1. | OcHOBHBIC TMOHATHS XHU- | 2 4 12 1 Co0OecenoBaHue, TECTOBBIM
Mun. CTEXHOMETPUUYECKHE KOHTPOJIb, OTYET TI0 JIa-
3aKOHBI. OopartopHol pabore.
KoHntposbHas padora 1
2. Ctpoenue aToma. 2 10 14 2 CobecenoBaHue, TECTOBBIN
KOHTPOJIb.
KonTtposbHas padota 2
3. [lepuonnueckuii 3akoH | 2 10 14 2 CobecenoBaHue, TECTOBBIH
MeproaNIecKas  CUCTeMa KOHTPOJIb.
XUMUYECKUX  DJICMEHTOB KonTponbhas pabora 2
J.N.MeHnneneera.
4, | XuMndeckas CBS3b. 2 10 14 2 CobecenoBanue,
TECTOBBII KOHTPOJIb.
KonTponbHas pabora 3
5. CkopocTh XUMHAYECKUX | 2 10 14 2 CobecenoBanue,
peaKuuid. XUMUYECKOE TE€CTOBBIM KOHTPOJIb.
paBHOBECHE. Kontposnbnas padora 4
6. | DHepreTHka M HampasieH- | 2 10 14 2 CobecenoBanue,
HOCTh XHMHYECKHX IIPO- TECTOBBIA KOHTPOJIb.
LIECCOB. Kontponsnas padora 4
7. | PactBopsl. Teopus snext- | 2 10 14 2 CobecenoBanue,
POJIUTHYECKON JUCCOIHA- TECTOBBIA KOHTPOJIb.
LUU. Kontponbnas padora 4
8. | OkHMCIMTENBHO-BOCCTAHO- | 2 10 14 2 CobOecenoBaHue,
BHUTEJIbHBIE PEAKIIUU U TECTOBBIN KOHTPOJIb.
JJIEKTPOXUMHUYECKHUE IIPO- Konrtponsnas padora 5
1IECCHI.
9. Kommekcusle  coenune- | 2 10 14 2 CobecenoBaHnue,
HUA. TECTOBBIM KOHTPOJIb.
KoHnTposnbHas pabora 5
HToro 3a 2-ii cemecTp 84 | 124 | 17
Paznen 2. Heopranudeckasi xumusi (XMMHsl 3JIEMEHTOB M MX COeTMHEHMI)
10. | OcHoBHBIC 3aKoHOMEp- | 3 12 14 | 14 CobecenoBane,
HOCTH B U3MEHECHHUHU CBOM- TECTOBBIIl KOHTPOJIb.
CTB p- DJIEMEHTOB.
11. [ Bnementrr VIIA, VIA, VA | 3 12 | 14 | 14 | CoGecenosanne, TecToBbI KOH-
TPyl TPOJIb.




KonTposbHas pabota 6

12. Onementsl IVA, A 3 12 16 16 | CobGecenoBaHue, TeCTOBBII KOH-

TPYIIIL. TPOJb.
KontponsHas pabora 7

13. | OcuHoBHBIE 3aKOHO- | 3 12 14 14 CobecenoBaHue,
MEPHOCTH B U3MECHEHUU TECTOBBIN KOHTPOJIb.
CBOMCTB S- 3JIEMEHTOB.

14. | Ocuosnbie 3aKOHO- | 3 12 14 14 CobecenoBaHue,
MEPHOCTH B HW3MEHEHUU TECTOBBIN KOHTPOJTb.
CBOMCTB 0- DJIEMEHTOB.

15. Onements! I1IB, IVB, VB | 3 12 14 16 CobecenoBanue,

TpYNIIBIL. TECTOBBII KOHTPOJIb.
KonrpospHas pabora 8
16. Onements! VIB, VIIB 3 12 14 15 CobecenoBaHue,
TPYIIIBL. TECTOBBIN KOHTPOIIb.
KontpospHas pabora 9
17. | Dnementsr VIIIB 3 12 14 15 CobecenoBanue,
TpyIIbI TECTOBBIM KOHTPOJIb.
KoHnTposbHas pabora 10
18. OnemenTsl 1B, |IB 3 12 14 15 CobecenoBannue,
TPYIIIBI TECTOBBII KOHTPOJIb.
108 | 128 | 133 DK3ameH 2, 3 ceMecTphbl
Hroro 3a 3-ii cemectp

5.2. Copep:xxkanue qucuuminnbl «Heopranmyeckasi XuMusn»
1. BBenenue

XHUMHS KaK CUCTEMA 3HAaHMM O BELIECTBAX U MX IIPEBPAIICHUAX. TeOpHs U SKCIIEPUMEHT B
xuMuu. Pa3nuuHble ypoBHM Xumuuecko Teopuu. MHpopmanmonHsle cuctembl. Cucrema
MIPUOPUTETOB B pa3BUTUU XUMUU. OCHOBHBIE MTPOOIEMBI COBPEMEHHON HEOPraHUUYECKON XUMHUHU.
Pycckas HOMEHKIaTypa HEOPraHUYECKUX COEJUHEHUH (KUCIIOpOJ, OKHUCEI, TMIPOOKHCh, BOAA,
1IeJIoub, IMEPEeKUCh BOAOPOAA, CEPHOKMCIBIA, XJOPUCTHIM u T.J4.). MexayHapoaHas
HOMEHKJIaTypa. XUMHUs U DKOJIOTHSL.

OCHOBHbIE TOHSATUS W 3aKOHbl XUMHUU. ATOMHas €IUHHUIIA Macchbl. ATOMHas U
MoJIEKYJIsIpHas Maccbl. Mo, MonbHast Macca. BaneHTHOCTB. CTeNeHb OKUCIIEHNS. DKBUBAJICHT.
MonbHast Macca 3kBuBajeHTa. OmpenenaeHuss XUMUYECKOro SKBUBAJICHTA AJIEMEHTa, KUCIJIOTHI,
TUAPOKCUAA, CONM, OKcuaa. OKHUCINTENbHO-BOCCTAHOBUTENIBHBIE OSKBHBAJICHTBHL. 3aKOH
CTEXHOMETPUH. 3aKOH IKBHUBAJICHTOB.

CrniocoObl BbIpaXEeHUsI KOHLIEHTPAILIUH PACTBOPOB.

2. Crtpoenue atoma. PazButue npeacraBjieHui o crpoeHun aroma. KBantoso-
MeXaHMYeCcKas MojeJlb.

AtoM — Kak cioxHas cuctema. CioxHasi cTpykTypa siapa. IIpoToHbl U HEHTPOHBI.
[IpoTOHHO-HEUTPOHHASA TEOPHUS CTPOCHUS SIpa.

JIBoliCTBEHHas IMpupojaa JIEKTpoHA. Macca M 3apsa AJIEKTPOHOB. BOJIHOBBIE CBOMCTBA
anexktpoHoB. CooTHomeHue HeomnpeaeneHHoctu [eizendepra. [lonsitue opOurtamu. BomHoBas
¢dbyaknus 1 BomHOBOe ypaBHeHue Illpenmnrepa. PaamansHas u opOuTanbHas COCTABISIONINE
BOJTHOBOU (DYHKITHH.

KBanrtoBeie uncna. CTpyKTypa 2JIEKTPOHHBIX 000JI04ueK. KBaHTOBBIC YPOBHH, KBAHTOBBIC
moaypoBHH, S-, P-, d-, f- aromueie opOurtamu. IlpaBuino KieukoBckoro. PeanbHbie



PacIIONIOKEHUsl YPOBHEH U NOAYPOBHEN B aTOME.

OCHOBHBIE NPUHIMUIIBI PACHpPEACIICHHAs JJIEKTPOHOB B aTOMeE: MPHUHIMI HAMMEHBLIEH
sHepruu, npuHuui Iaynmu u npasuno I'ynaa.

N300pakeHre 3IeKTPOHHONW CTPYKTYpbl aToMa IpH MOMOIIM JIEKTPOHHBIX (opMyn u
KBaHTOBBIX SYEEK. DHEPreTUUECKHE JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XumMuveckas CBi3b

[Tonstne xumudeckoil cBsizu. KpuBble M3MEHEHWs SHEPIHHM NMPU OOpPa30BaHHH CBSI3H.
[Ipupona xumuueckoi cBsi3u. KonnuecTBeHHbIE XapaKTEPUCTUKU CBA3U. Tun cBsi3u. BaneHTHble
1 MEKMOJIEKYJIIPHBIE CBS3H.

KoBanentnass cBs3b. JIBa MeToga OOBSCHEHWS KOBAJICHTHOW cCBsi3u. (OCHOBHBIE
nonokeHuss Metona BajdeHTHBIX cBsizel (BC). IMomsipHocTh cBsi3u. HemoussipHble W MOJsSpHBIC
MOJEKYJbl. JIUMOJbHBIH MOMEHT M XapaKTEPUCTHUKU CTENEHU MOJSIPHOCTU CBSI3U. THIbBI
ruOpuAn3ail aTOMHBIX OpOHTaNel, HampaBIEHHOCTh XHMHYECKO CBSA3M, TeoMeTpuyecKas
KOHpHUrypanus MOJEKyd. 6- W 7- cBa3u. OpauHapHble, [BOHHBIE W TPOWHBIE CBS3M.
HenacepimaeMocTh cBsI3U. DHEPrUs CBS3H.

OCHOBHBIE TOJOXEHUS METOJa MOJEKyJsipHbIX opOutaneit (MMO). CassbiBaromue,
Pa3pBIXJISIIONIMNE W HECBS3BIBAIOLINE MOJICKYISIpHbIE OpOWTaNM; G- U T- MOJEKYJSpHBIC
opourtanmu. CxemMbl MOJIEKYJSIPHBIX OpOHTAajei IBYXaTOMHBIX TOMOSICPHBIX, TeTEPOSACPHBIX H
MHOT'0aTOMHBIX MOJIeKyI. [lopsiaok cBsi3u. MarHuTHele cBoiicTBa MosieKya. CpaBHEHUE METO/I0B
BC u MMO.

HNonnas cBsa3p. Kpurepuii oOpa3oBaHuMs HOHHOW CBsi3u. HeHachIaeMOCTh CBSI3H.
Kpucrannuueckoe cocTossHuE HOHHBIX coeMHEHNH. HeHanpaBneHHOCTh CBSA3H. DHEPTUs CBSI3H.

MexmonekynsipHbie cBsi3U. BogopoaHas cBsI3b.

Biusinue BOOOpPOIHONM CBSI3M HA CBOMCTBA BeHIECTB. JIOHOPHO-aKUENTOpPHAs CBS3b.
Honop, akuentop. Ciy4au MNOSBIECHUS BHYTPUMOJEKYJISIPHOW, BOJAOPOJAHOW U JOHOPHO-
AKILENITOPHOM CBS3H.

OpueHTaMOHHOE, MHAYKIIMOHHOE U JUCIIEPCHOE B3aUMO/ICHCTBHE.

4, Ilepuoanyeckuii 3aK0H M epuoauYecKas cucrema jiementon . U.
MenpeieeBa

[louckn  ocHOBBI  KIacCUUKALUKM  XUMHUYECKUX  DJIEMEHTOB 0  OTKPBITHS
MEPUOINYECKOTO 3aKOHA.

Tpu stana pabotsl .M. MenneneeBa B 00J1aCTH CHCTEMAaTUKA XUMHUYECKUX DJIEMEHTOB.
dopMymHpoBKa TMEPUOANMIECKOTO 3akoHa. Co3maHue NEPUOAMYECKON CHCTEMBI SJIEMEHTOB.
Jloruueckue BBIBOJIbI U3 IEPUOIUYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMBI 3JIEMEHTOB.

CoBpeMeHHast (QopMyIHUpOBKa TMepuoanYecKkoro 3akoHa. CTpyKTypa COBPEMEHHOU
MEPUOJINYECKON CUCTEMBI 3J€MEHTOB. KopOoTKONmepuoaHbli M JIMHHONEPUOJHBIM BapUAHTHI
nepuonnuecko cucremsl. llepuon. I'pynma. [lenenme rpynmsl Ha noarpymmsl. Tunudeckne
3JIEMEHTBI, TOJTHbIE aHAJIOTH.

S-, p-, d-, f- anemenTsl. BHyTpeHHSS 1 BTOpUYHAS TIEPHOAUIHOCTb.

3aKOHOMEPHOCTH HW3MEHEHHUsI OCHOBHBIX XapakTEPUCTUK aTOMOB IO MepuojaM u
rpynmnaM. Paaumycel aToMOB M HMOHOB, DJHEPrUs HWOHM3ALMH, CPOACTBO K DIIEKTPOHY,
3JEKTPOOTPULATENBLHOCTh: M3MEHEHMSI JTHX XapaKTepUCTUK MO TMEepUuoAaM U TpYIIam.
3aKOHOMEPHOCTH HW3MEHEHMS BAJICHTHOCTH, OKHUCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB
3JIEMEHTOB U CBOWCTB OJIHOTUIIHBIX COECIMHEHUMU.

BasieHTHBIE 3JIEKTPOHBI 1 MHOT000pa3ue BaJICHTHBIX COCTOSIHUI aTOMOB S-, P-, d-, f- aieMeHTOB.

CrocoObl  TIpe[CKa3aHusi CBONCTB JJIEMEHTOB M HMX COCIUHEHUH Ha OCHOBE
MIEPUOINYECKOr0 3aKOHA U IEPUOJNYECKON CUCTEMBI JIEMEHTOB.

3akoH Mo3snu. IloaTBepxkaeHne MpPaBHMIIBHOCTU MEPUOAHYECKON CHCTEMBI 3JIEMEHTOB.
[IpenckazaHue CynieCTBOBaHUS HOBBIX 3JIEMEHTOB.



5. CTpoeHHe KOMIJIEKCHBIX COCAUHECHUI

Koopnunamnmonnast teopusi BepHepa kak mepBasi yaayHas TOMBITKA TEOPETHUECKOTO
oObsicHeHusT  cTpoeHHs  KoMIUleKCHBIX  coeauHeHunit  (KC).  OcHOBHBIE  TOJIOKEHUS
KOOPJIMHAIIMOHHOM TEOpHH: IIEHTPAJIbHBIA aTOM M JIMTAH[Abl, BHEHIHSS U BHYTPEHHsA cdepa,
KOOPJIUHAIIMOHHOE YHCJIO, AP0 KOMIUJIEKCA, €ro 3apsij, TiaBHas W MoOOYHAs BaJlCHTHOCTH
JleHTaTHOCT, ~ JWTaHAOB. YCIHEIIHOE TMpencka3anue A.BepHepom 4yucia  M30MEpOB
aKTa’APUIECKUX KOMIUIEKCOB KoOanbTa (3).

[Tpupona xummuueckoit cBsizu B KC. Coderanue 351€KTpOCTATUYECKOTO M KOBAJEHTHOIO
B3aMMOJICHCTBUS LEHTPAJIbHOrO aroMa (WM MOHA) ¢ JuraHgamu. [loHsTHe o KuUcIOTax u
ocHoOBaHUsX JIprouca.

BepHeposckost u coBpemenHas HomeHkiatypa KC.

Crpoenne KC ¢ nozunuii MBC. Hu3kocnMHOBBIE UM BBICOKO CHMHOBBIE KOMILIECKCHI.
Iubpuamzanust  opOuTaneld IEHTPAIbHOIO aToMa TpH O00pa30BaHUU  OKTadAPUUYCCKUX,
TETPa’PUUYECKUX U KBaJpaTHOro KomIuiekca. CIMH criapeHHbIE U CIIMH CBOOOHBIE KOMIUIEKCHI.
DOHeprus paculieIyIeHUss ¢ DJHEpPTrHus chapuBaHus. VI3MeHeHWe »JSHepruud Ccrabunu3anuu
KPUCTAIJIMYECKUM TIOJIEeM B PSAY TMEPeXOAHBIX DJIIEMEHTOB Uil OKTadJIpHUECKUX U
TETPa’PUUECKUX KOMIUIEKCOB, 00pa30BaHHbBIX JIMTAHJAMU CHUJIBHOIO U ciaboro mois. Cas3b
BenuuuH paciieruieHus ¢ okpackoit KC. McnonwszoBanue TKII nms oObsICHEHHMS MarHUTHBIX
coiictB KC.

Cnextpoxumuueckuid psig auranaoB. McnomnwszoBanue TKII gns onmucaHust cTpoeHus
HOpPMAaJIBHBIX U oOpanieHHbIX mmuHenel. [Torstre 06 r3dpdexre Ana-Teiinopa.

[IpencraBiaeHue o TEOPHUH MOJIA JTUTAHIOB. DHEPreTUUECKUE AUArPAMMBI IS
rekcaaMmmuHkoOanbTa (3) u rekcadTopokodanbrara (3). 6- ¥ - JOHOPHO-AKIENITOPHBIE CBSA3U.
Benuunna pacuierieHus B Teopuu moiist aurasaoB. HecssizpiBatomue opourtani. BoxmoxHOCTh
O- TaTHBHOT'O B3aUMOJICHCTBUS (-3JICKTPOHOB IIEHTPAIBLHOIO aTOMa CO CBOOOTHBIMU
(pa3phIXJsIOUIMME) OpOuTaNATH Muranaa. CpaBHEHHE BO3MOXKHOCTEH METO/1a BATIEHTHBIX
CBSI3€M, TECOPUHU KPUCTAJUTMUECKOTO TOJISl U TEOPUU TIOJI TUTaHA0B B onucanuu crpoerus KC.

KC ¢ HeopraHn4eckMMH U OpPTraHUYECKUMHU NOMUACHTUTHBIMU nurangamu. KC
3JIEMEHTOB-METAJUVIOB C aMHUHOKHUCIOTAaMH Ha TMpUMEpe OITHICHIUMTUHTETpa-arerara
(xommiekcoHoTa) Kanblus. XenaTsl. [IpaBuno mukinoB Yyraesa.

Krnacreps! (Ha mpuMepe HU3MIMX rajJOreHUI0B MOJIMO/IEHA) U MHOTOSIIEPHBIE KOMIUIEKCHI
(Ha mpuMepe KapOOHWIIOB MEPEXOAHBIX AJIEMEHTOB), KOMIUIEKCH (Ha mpumepe ¢epporieHa)
coeJlMHeHus BKIoYeHUs (kiaTpatbl). Cynpa-MoJIeKyIsIpHbIE COeAMHEHHUS.

KoHcranra ycroitunBocTy - BaxkHeuas xapakrepuctuka KC. 3aBUCUMOCTh KOHCTaHThI
YCTOWYMBOCTA OT BEJIMYMHBI 3apsA/la U paadyca IEHTPAIBHOTO HWOHA, €T0 AJICKTPOHHOU
KoH(puUrypauu (Ha TpuMepe rekcaaMMHUHKoOanbTa (2) W rekcaaMMuHKOOanbTa (3), a Takxke
rekcaruanodepprta (2) u rekcarmanodeppara (3). [IpegocraBineHre 0 KHHETHYECKH JTAOMITBHBIX
U WHEPTHBIX KOMIUIeKcaX. ['eomeTpuyeckas 1 ONTUYECKAs] U30MEpPHUs] MHEPTHBIX KOMILIEKCOB.
DddexT TpancBnusaus YepHsena.

Pons KC B mpupone (pepmeHTHI, XIOpOPUILI, TEMOTIIOONH, KOMIUIEKCHBIE COSIUHEHUS
MHKPODJIEMEHTOB B NMUTAHUM PACTEHUH, JieKapcTBa U siabl). Mcnonb3oBanue KC B TexHoornw,
CEJIbCKOM XO3SIUCTBE M MeIulMHE (pa3felieHMe W OYUCTKAa CMeCced HEeOpraHMYeCKHUxX
coeMHEHU, OOprda C XJIIOPO30OM paCTEHUH, IMPOTHBOOIYXOJIEBOE IEHCTBHE KOMIUICKCOB
IJIATUHBI U Opyrux snemeHToB). Jleryune KC u ux poib B HEOPraHMYECKOM CUHTE3€ (TOHKHE
IIJICHKH, TETEPOCTPYKTYPHI).

6. Hauana xumMu4eckoil TepMOANHAMUKH

XUMHUUYECKHE TIPOLECChl Ha MHUKPO - M MakpoOypoBHsiX. Bakueiliune mnpusHaKu
XUMHYECKHX npeBpaiieHuil. [IoHsTHe 0 XMMHUYECKHX NPEBpPALICHUs B HEOOBIYHBIX YCIIOBHSIX:
IJIA3MOXUMUS, 3ByKO- U MEXaHOXHUMMSI, KPUOXUMHSL, JIA3€PHAsT XUMHS.

OCHOBHBIC TIOHATHA XUMHUYECKOW TEPMOJMHAMUKH: CHCTEMA, NApaMeTpbl COCTOSHMI,
paboTa, sHeprusi, TemioTa.



BHyTpeHHss SHEprus, 1 ee W3MEHEHHe MPH XUMHUYECKHUX M (Pa30BBIX IMpEeBpalleHUsX.
[lepBoe Hauamo TEepPMOAUMHAMHUKH. OHTAJIbIOUS OOpa30BaHUS XUMHUYECKUX COETUHEHHI.
CrannaptHoe cocrosiHue. CraHzapTHbIe OHHTAJIBIMUM OOpa3oBaHUs. TeruioBble APPEKTHI
XUMHUYECKHUX peakiui. TepMoXxumMuyeckre pacuerbl, OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxu-
MUYECKHE LIMKIBL. TernoeMKkocTs. TemnepaTypHas 3aBUCUMOCTb TEIUIOEMKOCTH U 3HTAJIbIIUH.
Vpasuenue Kupxroda. DHeprus xumudeckoit cBsizu. [loHsTHE 00 UCTIOIB30BAHUH XUMUYECKHUX
u ($a30oBBIX IpEBpAIICHUl B HEOPraHWYECKHX CHCTEMax MJIsi PEreHepUpOBaHUs, XpaHEHHS
TPaHCIOPTHUPOBKHU 3HEpTruu. BogopoaHas sHepreTuka.

Bropoil 3ak0H TepMOJAMHAMUKHU. DHTPOIHUSA. 3aBUCUMOCTh 3HTPOIUU OT TEMIEPATYPHI.
CrangaptHass SHTpomnus. V3meHeHue sHTponuu Mpu (Pa3oBBIX MEpexoAax M XUMHUYECKHUX
peakiusx. Oueprusi [ub6ca u sHeprus [enbmronbua. Kputepuit caMomnpou3BOIBHOTO
MPOTEKaHUs MPOLIECCOB. XUMUYECKHUM MOTEHIMA, 3aBUCUMOCTh XUMHUYECKOr0 MOTEHIMAIA OT
KOHIICHTPALlUX, JaBJICHUS PEAareHTOB. YCIOBHE XMMHMYECKOro paBHOBecus. HM3orepma
XUMHYECKOW PEaKIUH.

KoHcTaHTa XHMMHYECKOTO pPaBHOBECHsS KaK Mepa TIyOWHBI TPOTEKAaHUs IPOLECCOB.
Hcnonb3oBaHrne 3HAYEHUM CTAHAAPTHOM OSHTAIBIMM W SHTPONMM IS pacuera KOHCTAHT
paBHOBECHS XMMHUECKUX peakiuil. DaKTopbl, BIAUSIONINE HA BEJIMYMHY KOHCTAHTHI pABHOBECHS.
TepmoIMHaAMUUECKUI BBIBOJ 3aKOHA JEHCTBYHOIMX Macc. CHOBUI XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle [latense.

7. KuHeTHKa M MeXaHU3M XMMHYECKHUX pPeaKkuui

CKOpOCTh XMMMUYECKOM pEaKLHUH, €€ 3aBUCUMOCTb OT IPUPOABI U KOHLEHTpaLUu
peareHTOB, TeMriepaTypbl. Ilopsanok u MonekylIsspHOCTh peakuuu. KoHcTaHTa ckopocrtd, ee
3aBUCHUMOCTb OT TeMIIepaTyphl. YpaBHEHHE AppeHuyca. DHeprus akTUBALUM (IeHCTBUTEIbHAS
n Kaxymascs). [loHatue o Teopuu aKTUBHBIX COYJAapeHMH, aKTHBMPOBAHHOM KOMILJIEKCE B
TEOPUM aOCONIOTHBIX CKOPOCTEH peakuuu. MexaHu3M M KHHETHKa PEeakUMid B TOMOTEHHBIX U
rereporeHubix cuctemax. llemubie (H.H.CemenoB) wu koneGatensubie (b.I1.benoycos,
A.M.)XKaboTtuHckuil) peakiuu. ['OMOreHHBI M TeTeporeHHbIl Kartanu3. AyrokaTtanus. Kune-
TUYECKUM BBIBOJ 3aKOHAa JeWCTByOIIMX Macc. @DopMmanpHas KUHETUKA, KUHETUYECKHE
YpaBHEHMA U1l OAHOCTOPOHHUX peakuui I u Il mopsaka.

Wuruburopsr u uHrnOupoBanne. OCOOCHHOCTH KMHETUKHU ra30(a3HbIX, KUAKO(DA3HBIX U
TBepA0(a3HbIX peakuuil. MexaHn3Mbl peakluii ¢ yuaCTUEM OPraHUYeCKUX COeTUHEHUH.

Xumuyeckoe paBHoBecue. OOpartuMble UM HEOOpaTHUMble XHMHMYECKHE PEAKIHH.
CocrosiHre paBHOBECHUS U MPUHIMII MUKPOCKOIIMYECKON 00paTuMocTH peakuuu. Kunernyeckuii
Y TEPMOJAMHAMUYECKUN OIXObI K OMMCAHNIO XUMHUUECKOI'O PAaBHOBECHS.

KoHcTaHTa XMMHYECKOTO PaBHOBECHS U pa3IMyHbIe CIIOCOOBI €€ BbIpaxkeHus. CBsA3b
KOHCTaHThI XUMHUYECKOT0 PaBHOBECHS CO CTaHIapTHBIM U3MeHeHueM 3Hepruu ['nboca.
CMenieHre XMMUYECKOT0 paBHOBECHS ITpH U3MeHeHUH yciioBuil. [Ipunnun Jle Hlatense.

BnusHue cpenpl Ha npoTekaHue XUMHUYecKuX peakuui. OcoOeHHOCTH Tra3o(]as3HbIX,
KHUIKO(pa3HbIX, TBEpAOQa3HbIX peakiuil. Posib SHTaIBNMIHOTO M SHTPONMUHHOrO (GAKTOPOB B
OIIPECIICHUY HAIPaBJICHMs IPOLIECCa.

8. PacTBOpHBI

PactBopbl kuakue (BOAHBIE M HEBOJHBIC), TBepAble M razoo0OpasHbie. CrnocoObI
BBIPQ)KCHUSI KOHIICHTPAIIMM PACTBOPOB: MaccoBasi JOJs, MOJSIPHOCTh, HOPMaJbHOCTb,
MOJISITBHOCTh, MOJIIpHAsE JoJisl. BiusiHMe Ha  pacTBOPUMOCTh DHEPTHH  CTPYKTYPBI
KPUCTAJUIMYECKOTO  BEIIECTBA W  DHEPTUM  COJNbBAaTallMi. PacTBOpPBl  HACHINICHHBIE,
HEHACBIIICHHBIC W, KOHIICHTPUPOBAHHBIC W pPa30aBleHHBbIC. 3aBUCUMOCTH PACTBOPUMOCTH OT
TeMIIepaTypbl. PacTBOpHI HeallbHBIE U peasIbHBIE.

PactBop kak (¢asza mepemeHHoro cocrtaBa. IloHatme o (a3oBBIX AMarpaMmax,
KOMIOHEHTax, (a3ax, cremeHax cBoOoabl. IlpaBmio ¢a3z ['mG6ca. da3oBbie aUarpaMMbl
OJTHOKOMIIOHEHTHBIX CHCTEM Ha MPUMEpPE TUarpaMMbl COCTOSHUN BOABI. OCHOBHBIC THITBI



(a30BBIX AMArpaMM JBYXKOMIIOHEHTHBIX CHCTEM: CHUCTEMbI C HEOrpaHHMUEHHOH pPacTBOPUMO-
CTbIO, JBTEKTHMUYECKHE CHUCTEMBI, CHCTEMbI, BKJIIOYAIOIIME KOHTPYIHTHO U HHIOHTPYIHTHO
IUIaBSIIMECS. XUMUYECKHE COEIMHEHNUS. TpHuaHTyIsaLus CI0XKHBIX CUCTEM.

[TonATHE O KOJUIOMAHBIX PACTBOPAX.

KonnuratusHble CBOMCTBAa paCTBOPOB HE 3JIEKTPOJIUTOB U JIEKTPOIUTOB. JlaBlieHne napa
OuMHApHBIX pacTBOpoB. 3akoHbl Paymsa. Kpuockomumst u S0yIIHOCKONHUS KAk METOBI
onpezAesieHus: MOJSApHbIX Macc. OCMOC M OCMOTHMYECKOE JaBJIEHUE B HEOPraHUYECKUX U
Ouosornueckux cucreMax. 3akoHbl Payns u Bant ['odda s pacTBOpOB HE 3JIEKTPOIIMTOB U
3NEeKTPOIUTOB. 30TOHMUECKUHT KOA(DDUITHEHT.

IIponecc 3amep3aHus BOABI U BOJHBIX PacTBOPOB. Kproruapar u KpuoruapaTHasi TOUKA.
BriBeTpuBaHME KpHUCTANIOTUIPATOB coJiel. PacruibiBaHMEe O0E3BOXKEHHBIX COJIEM BO BIaXKHOU
atMocdepe.

Onextponutuyeckass auccoruanus (C.Appenuyc). CuibHble U clla0ble AIIEKTPOJIUTHI.
Crenenp n KOHCTaHTa aucconuanuu. PakTOphl, BIHAIOIIAE HA CTENEHb 3JIEKTPOJUTHYECKON
mucconnanuu. Kaxymascs creneHp IUCCOLMALMM CWIBHBIX AJIEKTpOJUTOB. Jluccoumanus
c1a0BIX DIIEKTPOIMTOB. 3aKOH pa3BenieHnss OcTBaIbA.

Bona xak BaxHeWmmi pactBopurenb. KoHcraHTa aucconmanuu Bojabl. MoHHOE
IIPOU3BEICHUE BOBI. BOIOPOAHEIN MOKa3aTeb.

I'mpponus u conpBOnM3 conel. Koncranra paBHOBeCUs peakiuu rujapoiusa. DaxkTopsl,
BJIMSIOLINE Ha PABHOBECHE PEAKLUI TUAPOIIN3A.

IIpousBeneHne pacTBOPUMOCTH IIJIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB. Y CIOBUSA
OCAKICHUS U PAaCTBOPEHUS OCATKOB.

OcHOBHBIE MOJOXEHUS NpoTOIUTHYeCKOM Teopun bpencrena-Jloypu. ComnpsieHHbIE
KHMCJIOTBI M OCHOBaHUA. KOHCTaHTa NPOTOIUTUYECKOTO PABHOBECHS KaK XapaKTEPUCTHKA CHUJIBI
KHCJIOTBI 1 OCHOBAHHS.

9. D1eKTPOXHMHUYECKHE CBOICTBA PACTBOPOB
ConpsikeHHBbIE OKUCITUTETFHO-BOCCTAHOBUTENbHBIE Taphl. [loHSITHE O NBOMHOM
ANEKTPUYECKOM CJI0€. DIEKTPObl, TaJbBaHNUECKAS sTUeiKa. DIEKTPOAHBIN MOTEHIUAL.
CrangapTHBINA AMEKTPOAHBIN MoTeHIMa. Psaa Hanpsokenuii. OnpeneneHne HanpaBIeHUsS
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. Y paBHenue HepHucra. luarpammsl Jlatu-mepa.
[TonsiTve 0 MuarpaMMax OKHCIUTEIbHBIX COCTOSHUHN (IMarpaMMbl «BOJIBT-DKBUBAJICHT - CTETICHb
OKHUCJICHUS»). 3aBUCUMOCTD JJICKTPOIHOTO MOTeHIana oT pH cpeasl. DiekTpous,
INEKTPOXUMHUYECKNE UCTOYHUKYU SHEPTUH, KOPPO3Hs KaK IEKTPOXUMHUUYECKUH TIPOLIECC.

10. CBoiicTBa XMMHYECKHX 3JIEMEHTOB

XVWMHUYECKHE CBOMCTBA KOHKPETHOTO AJIEMEHTA WJIM TPYIIIBI AJIEMEHTOB MpEAJiaraeTcs
o0CyXIaTh MO €IMHOMY TUTaHY.

1. TlonoxeHue B MEPUOTUIECCKON CUCTEME, PACTIPOCTPAHEHHOCTh M (POPMBI HAXOXKICHUS
B nipupoae. Crnennduka 37€MEHTa U €r0 COSTUHEHHI.

2. DieKkTpoHHas 000JIOYKa aToMa, IMOTCHIMAIbI MOHH3AIlUU, CPOJICTBO K IJICKTPOHY,
3JEKTPOOTPULATENBHOCTD, XapaAKTEPHbIE CTEIIEHU OKUCIICHUS.

3. TIpocteie BemecTBa: GOPMBI CYIIECTBOBAHUSA U (PU3NUYCCKUEC CBOWMCTBA, XapaKTep H
SHEprus CBsA3H, (a30BbIe MPEBPAIICHUS, PEAKIIMOHHAs CTIOCOOHOCTb.

4. B3auMOJIEWCTBHE C DJIEMEHTAMH, PACCMOTPEHHBIMH paHEe: YCIOBHS MPOTCKaHUS
peakiuii, UX TEPMOJIMHAMHYECKUE U KHHETUYECKUE XAPAKTEPUCTUKH, MPOAYKThI. DIEKTPOHHOE
CTPOCHHE M TTPOCTPAHCTBEHHASI CTPYKTYpa MOJIYIaeMbIX COSIUHEHUMN, UX KHCIOTHO-OCHOBHBIC U
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOWCTBA, PEAKIIMOHHAS! CIOCOOHOCTD.

5. BzammopelicTBHE TPOCTHIX BEIIECTB M COEAWHEHUW C BOJAOW M HUX COCTOSHUE B
BOJIHBIX pacTBOpax. XapaKTEPHbIE KUCIOTHO-OCHOBHBIE M OKHUCIHUTEIIbHO-BOCCTAHOBUTEIIbHBIC
MpeBpaIeHusl B pacTBOPAX.

6. KoMIulekcHBIE COETMHEHMS.



Booopoo

Bonmopon B mnpupone. M3otomsl Bomopona. BanieHTHblE BO3MOXKHOCTH aroMa |
XapakTepHble creneHu oxuciaeHus. Momekyna Hp. Ilomyuenue Bomopoma. ®dusuueckue u
XMMHYECKHE CBOMCTBA MPOCTOro BemiecTBa. PacTBopeHue Boaopoaa B MeTaiiax. ATOMapHBI
BOJIOPOJI, €r0 IMOJyYeHHe U peakMoHHas crocoOHOCTh. KoBajeHTHbIE COeAMHEHHs BOJOPO/A.
Wonst H' u H', ux B3auMozeiicTBue ¢ BOjoi. Bomopoanas cBA3b, NPUUYUHBI €€ 00pa30BAHMS,
croco0 OMUCaHuUs.

Kucnopoo

1. Tlonoxenue B nepuoandeckoit cucreme. Kuciopon B npupoae. M3oTomnsl kuciopoaa.
BanenTHble BO3MOXHOCTM aToMa W XapakTEepHbIE CTeNeHU okuciaeHus Monekyna 0.
ITapamarnetusm kucnopona. Ilomyuenue xucinopopa. Puznueckue U XUMHUYECKHE CBOWCTBA
MPOCTOTO BelllecTBa. AJIOTPOMuUs KUciaopoa, 030H. O30H B atMocdepe.

2. BzaumopelcTBHE KHCIOpPOAAa C BOJOPOAOM. MeXaHW3M peakUud BOAOPOAA C
kuciopogoM. CoeIMHEHHsI KHCIOpOJa C BOJOPOJAOM, TMAPOKCHII, BOJA, MEPOKCHI BOAOPOAA.
Tepmuueckoe u (HOTOXMMHUYECKOE pasjokeHue BoAbl. llomydyenume u CBOiCTBa mMeEpOKCHaA
Bosiopoaa. HoO; kak OKMCIIUTEINb U KaK BOCCTAHOBUTEND. [[pMeHeHre nepokcua BOJ0poia.

3. CoctosiHUs KHCIopoJa B ero coeauHeHHsX. OKCHIABI M HMX KJIACCH(HKAIIHS.
ITepokcuapl U MepoKCUIHAS TPyNNUpoBKa. HOHBI 0%, 0,, O5. Cyniepokcuabl, 030HUIBI, UX
B3aUMOJICVICTBUE C BOJIOM.

11. Oco0eHHOCTH XMMHH 3J1€MEHTOB - HEMETAJJIOB

Onemenmut VII-A epynnul (2anoeenvt)

1. O6mas xapaxkrtepuctuka rpynnbl. CTpoeHHE HIIEKTPOHHBIX O00OJOYEK aTOMOB,
MOTEHIMAAbl HMOHU3AIMK, CPOACTBO K OJJIEKTPOHY. BajleHTHbIE BO3MOXHOCTH aTOMOB H
XapaKTepHble cTeneHu okucaeHus. [IpocTeie BemecTBa, XapakTepucTuku Mosiekyn Haly.

2. CoenuHeHUS C BOJOPOJIOM. DHEPreTHYECKHUE XapaKTEPUCTUKH, XapaKTep CBA3H U
JNEKTpOHHOE cTpoeHue Mosekya HHal. Metoasl momydeHuss W (U3HYECKHUE CBOWCTBA,
rajoreHoBo10po10B. KHCIOTHBIE M OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA, PEAKIIMOHHAS
crocoOHoCTh. ['ajmoreHuaHbIE MOHBI MU MX COCTOSHHE B BOAHBIX pacTBopax. [amoreHuis
METAJIJIOB.

3. Oxkcuapl W OKCOKHCIOTHL. OOmas XapakTepUCTHKa OKCHIOB: CTPOCHHE MOJIEKYJ,
XapakTep M SHEprus cBs3u. TepMoauHAMUUECKHEe XapaKTepUCTUKU oOpa3oBanus. [lonydenue u
XUMUYECKHE CBOMCTBA OKCHAOB. YCTOMYMUBOCTH OKCHAOB. OCOOCHHOCTH cOoearMHEHUN (Topa u
fona ¢ kuciaopoaoM. Peakunu okcokucior. OcoOeHHOCTH XJIOPHOM U HOJJHON KUCIIOT.

4. CoenuHeHHUs rajoreHoB apyr ¢ apyroM. Mureprasorenunbl. @OopMbl CyIIECTBOBAHUS
U CTPOEHHE MOJIEKYJd. TpexIeHTPOBbIE AJIEKTPOHHOM3OBITOYHBIE CBSI3M B MOJIEKYJIax
MHTEPTraJIOreHU10B. XUMHUYECKUE CBOMCTBA U METOABI ITOJTy4eHHs. B3aumonencTBue ¢ BOIOK.

5. OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU I'aJIOTEHOB U UX COCIMHEHUN B BOJIHBIX
pacTBopax. BzaumMopeiicTBre MpOCTHIX BEIIECTB C BOAOM, KUCIBIMU U IIEJIOYHBIMU PACTBOPAMHU.
OKHCAUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA COEUHEHUH.

Onemenmul VI- epynnwvi (xanvkozeHwl)

1. OOmas xapakrepuctuka rpymnbl. CTpoeHHE 3JIEKTPOHHBIX O000JIOYEK aTOMOB,
MIOTEHIMAAbl HMOHU3AIUH, CPOACTBO K OJJIEKTPOHY. BaleHTHblE BO3MOXHOCTHM AaTOMOB H
XapakTepHble  CTENEeHW oOkuciaeHuss. IIpocTele  BemiecTBa, LIENIOYEUYHBIE  CTPYKTYPBI,
XapaKTEPUCTUKH MOJIEKYIT Xo.

2. CoenuHeHHs C BOJOPOJOM. DHEPreTUUECKUE XapaKTEPUCTHKH, XapakTep CBSI3U H
ctpoenne Mosiekyn HoX. Cynbdarel. MeToasl mOy4eHHs] 1 OCHOBHBIE XMMHYECKHE CBOMCTBA
XaJIbKOT€HOBOAOPOJIOB. XaJbKOT€HUAHBIE HOHBI UM MX COCTOSHHME B BOJHBIX pacTBOpax.
XanpKOre€HNU/Ibl METAJIJIOB.

3. Oxcuapl M OKCOKUCIOTHL. OOmas XapakTepHCTUKAa OKCHJIOB: CTPOCHHUE MOJIEKYI,
XapakTep CBs3M, 3HepreTuka. llomydeHne u xumudeckue cBoiicTBa okcusioB X0, u XO0s.
Kucnoret HyXO3 u HyX04: cTpoeHue Mojekysn, XUMHUYECKHE CBOWCTBA, METOJbI MOJTYYCHHUS.



OCOOEHHOCTH CEJCHOBOM U TEJUTYpOBOM KHCIOT. OKCHUKUCIOTHI CEpbl: MNPUYMHBI HX
MHOToo0pas3us, Kinaccudukaius, CTpOeHUE U XUMUYECKUE CBOWMCTBA.

4. Tanorenugpl. @OPMBI CYILIECTBOBAHUS M CTPOCHUE MOJEKYI. MeTojabl MOIydYeHus U
XUMHUYECKHUE CBOMcTBAa. B3anmMoaelcTBHUE rajJoreHua0B ¢ Bogoi. OKCcOraJoreHuIbI.

5. OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIUM XaJbKOT€HOB M HMX COEIWHEHHH B
BOAHBIX pacTBopax. B3anmojeicTBHe MPOCTHIX BEHIECTB C BOAOM, KUCIBIMH U IIEIOYHBIMU
pactBopaMu. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE CBOWCTBA COEIMHEHUN.

Onemenmul Y-A epynnoi

1. OOmas xapakrepuctuka Tpynmbl. CTpoeHHE SIEKTPOHHBIX 000JOYEK aTOMOB,
MOTEHIMAIbl HMOHM3ALUU, CPOJACTBO K dJIeKTpoHy. IlpocThlie BelmiecTBa, ayuIOTPOIIHS.
OcoOeHHOCTH a30Ta.

2. CoemuHeHUS C BOJOPONOM. XapaKTep CBS3U, DHEPreTUYECKUE XapPaKTEPUCTUKH W
ctpoenue Moiekyn XHsz. MeTonbl mosydyeHus: 1 OCHOBHBIE cBoicTBa coequuennit XHs. Conu
amMoHHs U hochonus. AMMUAKaTel. AMuAbL, UMUAbL, HUTpUIbL. Dochuasl. Coequuenus X,Hy,
UX CTPOEHHUE U CBOMCTBA. [ MapokcriiaMuH. A30THCTOBOIOPOAHAS KUCTIOTA U a3U/Ibl.

3. Oxcuapl 1 OKCOKUCIOTHI. O0Imas XxapakTepucTuka okcuaoB. Okcuasl azora. Gopmbl
CYILIECTBOBAHMS, CTPOEHUE M OHHEPreTHKa MOJEKyl. MeToabl MOJy4YyeHHs OKCHIOB a3o0Ta.
OKCOKHCIIOTHI a30Ta - @30THOBATUCTAs!, A30TUCTAsl U a30THAsI KUCIIOTHI, UX CTPOCHUE, CBOICTBA U
METOJIbl TOJY4YEeHHsl, HUTPUTHI U HUTPAThl. TepMHUecKoe pa3iokeHHe HUTPAToB. OKCHUIBI
dbocdopa u APYyrux dIEMEHTOB TPYIIILI, , UX TOTy4eHHE, CTPOCHHUE U cBocTBA. OcoOeHHOCTH
B3auMoOZecTBUs OKkcuaoB (ochopa ¢ Bomoit. OkcokuciaoTel ¢ocdopa U €ro aHajiIoOros.
CrtpoeHue u cBolicTBa KUCIOT ocdopa.

4. Tanorenunsl. OOmIasi XxapakTepucTuka, GOpMbl U CTPOCHHE MOJIEKYNI. ['amoreHusl
azora. Tpu- u meHTarosoreHu1bl pocdopa u ero aHajaoroB. MeToabl MOJIYYCHUS U XUMHUYECKUE
cBoMcTBa. BsammonmencTtBue ¢ BOIOiHl. BzamMonelicTBHE TaJIOTEHHIOB C  OKCHIAMH.
OxkcorajoreHsl.

5. Cynpdpuasl. ®opmbl U cTpoeHHe MOiekya. llodydeHne M XUMHUYECKHE CBOMCTBA.
THOKUCHOTBHL.

6. KowmmnekcHble coenrHeHus. ['aloreHOKOMIUIEKCHI.

7. DIeMEeHTOPTraHWYECKHE COCTUHEHUS

8. OKHCIUTENbHO-BOCCTAHOBUTENBFHBIE pEaKIMM B pacTBopax. BzaumopeiicTue
MPOCTHIX BEIIECTB C BOJIOM, KUCIBIMH H IIEIIOYHBIMU PacTBOpaMH. BoccTaHOBIIEHHE HUTPATHOTO
WOHA B pa3NuyHbIX cpefax. OKHUCIHUTENbHbIE W BOCCTAHOBHUTENIbHBIE CBOMCTBA COEIUHEHHI
dbocdopa u ero anaaoros.

Onemenmut 1V-A epynnoi

1. Ob6mas xapaktepuctuka rpynmnbl. OCOOEHHOCTH CTPOEHUS JJIEKTPOHHBIX 000J0YEK
aTOMOB, MOTEHIMAJIbl HOHU3ALIMHU, CPOJICTBO K 3JIeKTpoHy. [IpocThie BemecTBa, aloTponus.

2. Heopranuueckas Xxumus yriaepojga. Aismas, rpapur, KapOuabl, (yuIepeHsbl.
Coenunenus rpadura. Metan u yriaeBogopoisl. KapOouasl metaimoB. OKcuabl yriepoja,
JHEPreTHKa, CTPOCHHE MOJIEKYI U cBoMCTBA. OKCOKUCTOTHI yriiepoaa. Kapoonatsr. ["amoreHu bt
U okcorajmoreHuanl yriepona. Cepoyriepoa W Japyrue coenuHeHus ¢ cepor. CoenuHeHus: ¢
a30TOM: LIMaH, AUIMAaH, CHHUJIbHASA KuchoTa. [{luanoBas ¥ M301MaHOBast KUCIOTHL. THOIMaHOBas
kucnota. OpraHu4eckue CoeMHEHNUS.

3. CoemuHeHUs SJIEMEHTOB TMOJTPYIIBI KPEMHHS C BOJOPOJOM. XapakTep CBS3H,
SHEepreTuka u cTpoeHue wmoisiekyl XHg. Mertoasl monydyeHHsT M XMMHUYECKHME CBOMCTBA.
Cunuuuael. KpemHuit opraHudeckue CoeIMHEHMS.

4. Oxcuabpl M THAPOKCOMpou3BoJHbIe. OOIas XapakTepUCTHKa OKCHAOB KPEMHHUS.
Kgapiy u ero moaudukarms. M3menenue cpoiictBa okcugoB XO u X0, B psaagy Si - Pb.
KpemHueBbie KUCIOTHI ¥ cHIIUKaThl. OKCO- ¥ THAPOKCOMOHBI aHANIOT0B KpeMHus. CoJu ojioBa U
CBHHIIA, UX PACTBOPUMOCTH U THJIPOJIU3.



5. Tanmorenuasl. OOmiass XxapakTepucTuka, (Gopma U cTpoeHue Moyekyld. [u- u
TETparajoreHupl, HX YCTOWYMBOCTb, METOJAbl IMOJYYCHHMs] M XUMHYECKHE CBOMCTBaA.
THOKHMCIOTHI FeépMaHus U 0JIOBA.

6. Xampkorenuapl. @Dopmbl u crpoeHue. llomydeHne u XUMHUYECKHE CBOWMCTBA.
THOKHMCIOTHI repMaHus U 0JIOBA.

7. Coenunenus azora ¢ pochopom.

8. KommnekcHble coeauHenus. [excapTopkpemMHHeBas KUcIoTa. MOoJEKyIsIpHbIe
KOMIUIEKCHI (aAyKThl) TeTpapTopuaa KpeMHHU. ['aloreHoKkaMIJIeKChl KPEMHHUSI M €r0 aHAJIOTOB.
MertannopraHuueckue COEAUHEHMsI T'eépMaHHs, 0JIOBAa M CBUHIA, UX CTPOEHUE U CBOMHCTBA.
[loTeHnuansl MOHHU3ALMHU, CPOACTBO K 3JEKTpoHY. [IpocThie BemiecTBa, BOCCTAHOBHUTEILHBIE
cBoMcTBa. B3auMozencTeue ¢ BOJOM.

9. Bomoponubeie coemauHeHus 3yemeHToB | u Il rpynm. Honnwsie rumpuasl. Ponb
IIETIOYHBIX M IIEIOYHO3EMETbHBIX METauloB B cTabmim3aumu noHa H . BzaummopeiictBue
WOHHBIX THAPHUIIOB C BOJOH.

10. Okcunpl IMIETOYHBIX METAJIOB, (DOPMBI, YCTOHUMBOCTH, XMMHUYECKHE CBOWMCTBa
okcuoB. llepokcuabl, CynepoKCHUIbL,030HUABI MIETOYHBIX METauIoB. OKCHUABI U MEPOKCUIBI
LIEJIOYHO3EMETIbHBIX - MeTaJlI0B. [loydyeHne kuciaopoa uepe3 nepokcus oapusi.

11. Tunpokcuabl MIENOYHBIX U IIEJI0YHO3eMeNnbHbIX MeTasuioB. Illenoun. OcobenHocTn
ruzpokcuaa oepmnms. JuaronansHoe cxoactBo Be u Al

12. Conu mieNovHbIX METAJIOB, UX PAacTBOPUMOCTb. ['Mapartaliis HMOHOB IIEIOYHBIX
MeTayuioB. [ToHsTHE 00 OTpUIIATEILHOM rUApaTALINN.

13. I[IpuuuHBI OTCYTCTBUS OJHO3APSIHBIX HOHOB 3JIEMEHTOB IPYIIIBI B BOJHOM PacTBOpE.
Conu 11e104H03eMEbHBIX METAJUIOB, UX PACTBOPUMOCTD U TUIPOIIN3.

Xumust 61a20pOOHBIX 2A308.

1. OcoOGeHHOCTH CTpOEHHUS DJJICKTPOHHBIX OOOJIOYEK aTOMOB, U  BaJICHTHBIC
BO3MO>KHOCTH.

2. @ropuapl KCEHOHA, IyTH WX TMOJIYYCHHS M XHUMHUYecKHe cBoiictBa. [Ipupona
XUMHUYECKHX CBSI3€H B COETMHEHUSAX 0JaropoIHbIX ra30B. [ UnepBaneHTHBIE CBSA3H.

3. BzammopeiictBue GTOpHIOB KCEHOHA C BOJOH M mienodaMu. OKCOPTOPUIBI, OKCHIIBI
Y OKCOKHCIIOTBI KCEHOHA.

4. XuUMHYECKUE COETUHEHUS IPYruX 0JIarOpOIHBIX Ta30B.

12. OcoGeHHOCTH XUMHH 3J1€MEHTOB-METANI0B (XUMHS MePeX0HbIX 3JIeMEeHTOB)

Obwas xapaxmepucmuxa nepexoonslx 1eMeHmo8

1. OcobenHocTu ctpoenust aroMoB O u F amemenToB. OpOUTANIBHBIC PAIUYChI, SHEPTHU
MOHHU3ALMU, CPOJICTBO K HIJIEKTpoHY. MHorooOpasue creneHeil okucieHus. OTauuus ot
3JIEMEHTOB TJIaBHBIX MOATPYII. BbICOKME CTENEHH OKUCICHHUS U MOJEKYJISPHBIE COCTUHEHHUS.
Huskue creneHn OKUCIIEHHS U COEIMHEHUS NIEPEMEHHOI0 cocTaBa. MeTaluMueckoe COCTOSIHUE
MIPOCTHIX BEIIECTB.

2. CXOJCTBO M pa3iaMyusl JIEMEHTOB IEPBOr0, BTOPOTO M TPETHETO MEPEXOAHBIX PSA0B.
JlanTaHonaHOE cxkatue. I1oBBIIEHHOE CXOCTBO AIEMEHTOB - 3JIEKTPOHHBIX aHAJIOTOB BTOPOIO U
TPETHETO PAIOB.

3. Copgepxanue B npupone. [lonmydeHne MeTaIOB W3 PyA. MeTalulyprus YepHBIX H
LBETHBIX METAJUIOB. METOABI OYMCTKU METAJUIOB: 30HHAS IJIaBKa, HOAUIHOE padUHUPOBAHUE.

Cranoutl, muman, 6aHAOUN U UX AHAIO2U

1. OOmas xapakrepuctuka 3jaeMeHTOB. CTpoeHHEe aTOMOB, BO3MOXHBIE CTEIECHHU
OKHCJICHUS B COCIUHEHUSIX.

2. Tlpoctble BenecTBa: pU3MUECKUe U XUMUUECKUE CBOICTBa. [IpuMenenue.

3. Baxueilimne OuHapHble XMMHYECKHE COEIMHEHUS: TUAPUIBI, OKCUIBI, TaJOr€HH/IBL,
xaspkoreHuabl. KiiacrepHuole coequHeHus.



4. XuMmus BOJHBIX PacTBOPOB. YCTONYMBBIE KATHOHHbIE U aHHMOHHBIE (OpPMBI. AKBa- U
OKCOKAaTHOHBI, OKCO- U TuapokcoaHnoHsl. Banamuit (IV) u ero mpoussognsie. KommuiekcHbie
COEJIMHEHUS.

Ilooepynna xpoma

1. OOmas xapakrepuctuka djeMeHTOB. CTpoeHHe aTOMOB, BO3MOXHBIE CTENEHHU
okucieHus B coeanHeHusx. Hanbonee xapakrepusle ctenenu okucienus: Cr (III), Mo (VI),
\VYCV1).

2. Tlpocteie BemecTBa: (GU3MUCCKHE H XUMUYECKHE CBOKWCTBA. [[pUYHHBI TYTrOIUIABKOCTH
MonubieHa 1 Bodb(pama. [IpuMeHeHne B CrielMaibHbIX CIIaBaX. XpOMHUPOBAaHUE METAILIOB.

3. Baxuelimme OWHapHBIE XHMHYECKHE COEJUHEHHUS: OKCHUIBI, TaJOreHH]B,
XaJIbKOT€HUbl.  3aBUCUMOCTh  CBOWCTB ~ OT  CTENEHM  OKHCIEHMA. TepMmuyeckoe
JUCIIPONIOPLUUOHUPOBAHNE HU3IINX raJloreHn0B. KitactepHble coequHeHNs

4. busnepHble U TOJUANEPHBIE COECOUHEHMs. XpOMOBas KHCJIOTa, XpoMarTbl U
auxpomatsl. M30- reTeponoauKUcIoThl MOJIOIEHa U BOJIb(paMa U UX MPOU3BOJHBIE.

5. KowmmnekcHble coenuHeHUs. AKBa- © THIPOKCOKAMIUIEKCHl. MHoroobpasue
komruiekcoB xpoma (III).

Iloozpynna mapeanya

1. O6mas XapakTepUCTHKa 3JIEMEHTOB, CTPOEHHE aTOMOB. MHoOroobpasue cremneHei
OKHCJICHUS. S IepHBIA CUHTE3 TEXHEIUS.

2. IlpocTeie BemmecTBa: pU3NUECKUE U XMMHUUYECKUE cBOiicTBa. [Ipumenenue.

3. Baxuelimme OWHApHBIE XWMHUYECKHUE COEJIMHEHUSA: OKCUIbl, TaJOr€HUIBI,
xaspKkoreHuasl. Kiiactepasle coequHEHNs pEHUSL.

4. XuMusi BOJHBIX pACTBOPOB. YCTOWYMBBIE KaTHOHHBIE W aHHUOHHBIE (HOPMBIL.
Y CcTOWYMBOCTE KaTHOHOB Mn B BOJHBIX pacTBopax. Mapranuesas kuciora. OKHCIUTEIbHBIC
CBOICTBA MEpMaHIaHATHOTO HOHA. Y CTOMYUBOCTD MPon3BOAHBIX peHus (VII).

5. KomnuiekcHble COEIMHEHUS.

Keneso, kobanem, Huxenwb

1. OOmast xapakTepucTHka 3j1eMeHTOB. CTpOeHHE aTOMOB, BO3MOXKHbBIE CTEIEHU
OKHUCJIEHHS B CO€IMHEHUAX. [IOHM)KEHMs BBICHIMX M XapaKTEPHBIX CTENEHEH OKUCIEHHS IO
CPAaBHEHHMIO C NMOArPYNIION MapraHua.

2. Tlpocteie BemiecTBa: (U3MYECKHE M XMMHUYECKHE CBOWCTBa. Ponb kemeza W ero
CIUIAaBOB B MCTOpuM LuBHiIM3anuu. COBpEMEHHBbIE NPUMEHEHUs METAUIOB TpHAlbl XKele3a U
CIUIaBOB Ha UX OCHOBE.

3. Baxwueiimme OuHapHble XuMHUYecKue coenuHeHHus: OKCHIbI, TaJOreHubl,
XaJIbKOTE€HU/IBI.

4. XuMusi BOJHBIX pacTBOPOB. Y CTOHYMBBIE KATUOHHBIE M aHHOHHBIE (hopMBbl. ['uapomau3
couieit xkenesa. lllenounble akKyMyJIsITOPBI.

5. KowmmnekcHele  coeauHeHHs.  OKHMCIMTENIBHO-BOCCTAHOBUTEIIBHBIE  CBOMCTBA
komiuiekcoB Pe (II) u Co (II) u Co (ILI). MHuoroo6pa3ue M YCTOWYHMBOCTH KOMILIEKCOB C
aNIeKTpOHHOU KoHurypanueii d°. I[Inocko-KBajpaTHbIE U OKTa3IPUIECKUE KOMILICKCHI HUKEIIS.

IInamunoevle memaninvl

1. OO6mass xapakTepucTuka o3yeMeHToB. CTpoeHHEe aTOMOB, BO3MOXKHBIE CTCTICHH
OKHCJeHus B coequHeHusx. [Iporecch addurnaxa.

2. IlpocTtbie BemecTBa. [IpuunHbBl BBICOKON INIOTHOCTH M TYTOIUIABKOCTH. XHMHUECKAs
nHepTHOCTh. [lepeBoa B pacTBOp O1aropoJHbIX METAIIIOB.

3. Baxuelimme OuHApHBIE XMMHUYECKHE COCJUHEHUS: OKCH[bI, TaJOrCHUIBI,
XaJIBKOr€HU L. TeTpaoKCHIbl OCMUS U PYyTEHUS.

4. KommiekcHble coenuHeHus. PazHooOpa3ue KOMIUIEKCHBIX COEJIMHEHHUH IIaTHHOBBIX
METaJUIOB U ero npuuuHbl. [Inocko- kBaapaTHble KoMIiekcs! tuatulbl (II) u okrasnpuueckue
KoMIuIeKch matusel (IV).

Meow, cepebpo, 3010mo

1. OOmass xapakTepucTuka odyieMeHTOB. CTpOCHHE aTOMOB, BO3MOXXHBIE CTCIICHH



OKHUCJICHUs B coennHeHusX. Cnenuduka ogHO3apsaTHBIX HOHOB ¢ KOH(UTyparueit (dlo).

2. IlpocTrie BemecTBa: PU3NUECKUE U XUMHUECKUE CBOMCTBA. CaMOpOTHBIC METaJUTHI.

3. Baxueiimue OWHApHBIE XWMUYECKHE COCIUHEHUS: OKCHUJABI, TaJOTCHUIBI,
XaJIbKOT€HU/IBI.

4. XuMus BOJIHBIX pacTBOpoB. OKuCIHTENH HO-BOCCTaHOBUTENBHBIE cBOMcTBa CU (I) 1 Cu
(I1), Au () u Au (11II).

5. KommiekcHbIE COeIUHEHUS.

Ilooepynna yunka

1. OOmas xapakTepucTuka 3JeMeHTOB. CTpOeHHE aTOMOB, BO3MOXHBIC CTEIEHHU
OKHCIIeHHs B coeuHeHusX. Ocobennoctu coenunenuii pryru (I).

2. Ilpocteie BemiecTBa: GU3MYECKHE M XMMHUYECKHE CBOWCTBA. YHHUKaJIbHBIC CBOMCTBA
MeTauIn4eckoi pryty. [Ipumenenue.

3. Baxnelimme OWHApHBIE XHWMHYECKHE COCAMHEHUS: OKCHIBI, TaJOTCHUIBI,
XaJIbKOT€HU/IBIL.

4. Xwumus BOJHBIX pPACTBOPOB. YCTOWYMBHIE KAaTHOHHBIE W AHUOHHBIC (POPMBEI.
AmpOoTepHOCTh ITUHKA. AKBa- KATHOHBI U THIPOKCOAHUOHEI.

Jlanmanouowt

1. Obma xapakrepucTuka 53JeMEeHTOB. OCOOCHHOCTH CTPOCHHS aTOMOB, HPHYUHBI
CXO/JICTBA AJIEMEHTOB, BO3MOXHBIE COCTOAHMS okucieHus. Coaepxanue B npupoze. Paznenenue
aneMeHToB. Pu3nueckre 1 XMMUYECKHUE CBOMCTBA TPOCTHIX BEIIECTB.

2. XMMHUYECKUE CBOMCTBA COCAMHEHUH JIAHTAHOMI0B, OKCU/bI U THIPOKCONPONU3BOIHBIE.
["anorenuap! U Apyrue OMHApPHBIE COeNUHEHUs. XUMUS BOJHBIX pacTBOpoB. OCOOEHHOCTH LepHs
Y €BpONHUSL.

AxmuHnouowvl

1. OO6mas xapakrepuctuka. (OCOOEHHOCTH CTPOCHHMSI aTOMOB, CpPaBHEHHE C
naHTaHouaamu.  Pa3zHooOpasust  cocrtossHuil  okucinenus. CopepxaHue B MPUPOJAE.
PannoakTuBHBIE ceMeCTBa TOpUsl, ypaHa U aKTUHHS. SInepHbIe peaKIMu U CUHTE3 3JIEMEHTOB.
TpancamepunueBble 3€MEHTHl. Bakuelue mnpakTtuueckue npuMeHeHus. IIpobrema
paznenenus n3oronoB. Gusnyeckue U XUMUYECKHUE CBOMCTBA MPOCTHIX BELIECTB.

2. llepyoguuHOCT B HW3MEHEHMM XHMHYECKHX CBOMICTB, CXOJCTBO C JApPYTUMHU
3J€MEHTaMH, JelieHHe Ha mnojacemeicTBa. COCTOSIHUS COEQUHEHUH B BOAHBIX PACTBOpax.
CoenuHeHus ypaHa, HENTYHUS, IUIyTOHUS B BBICIIMX CTEHEHSIX OKHUcIeHus. KommiekcHble
COEJIMHEHUS] aKTUHOUIOB.

3. PacnpeneneHue MUKPOKOJIMYECTB pPAJMOAKTUBHBIX M30TONOB B TI'€TEPOr€HHBIX
cucreMax. [IpuMeHeHHe MOHHOTO OOMEHa, SKCTPAKIMU U XpoMmaTorpapuu K HU3YUYEHHUIO
COCTOSIHUSI PaIMOAaKTUBHBIX AJIEMEHTOB B pacTBope. [IprMeHeHne pajgnoakTUBHBIX M30TOIOB B
XMMHUYECKHX MCCIENOBAaHUAX. XUMHUYECKHE IIPOLECCHl C YYaCTHEM «TOpSYMX» aTOMOB.
Paagnonus BobL.

13. MeToanbl ucc/ieI0OBAHUS HEOPraHUYECKUX COeTMHEHN I

Heoprannueckuii cMHTE3 M XMMHYECKHI aHalW3: MpENapaTUBHbICE METOIbl WU3YUYCHHS
COCTaBa, CTPOEHUSI U CBOMCTBA BEILIECTB.

[Tpunuunel GU3NKO-XUMUYECKUX METOJOB HCCJEIOBAaHUS PACTBOPOB HEOPraHUYECKUX
COCJIMHEHUH - ONTHYECKAash U PEHTI€HOBCKAasl CIIEKTPOCKOMNUS, KpUOCKOMUs, 30ynuockomnusi, pH-
MeTpus, noTreHimomeTpus, SIMP-criektpockommsi  (Y3KMX — JIMHHHA),  KaJIOPUMETPHS.
Kunernyeckue METObI UCCIIETOBAHMS.

[lonatus o (U3MKO-XUMHUUECKMX METOJaxX HCCIEJOBaHMUsI TBEPAOro BellecTBa -
peHTreHO(ha30BbIi M PEHTICHOCTPYKTYPHBIH aHaiu3, HEHUTpoHOTrpadus, MarHUTOXUMHUS,
TEPMOXUMHYECKHE METOMAbI, TEPMUUYECKHI aHanu3, cnekTpockonusa — Y®-, UK-, ontuyeckas,
SAMP mmpokux smHui, SI'P-cnexkrpockomnus, omnpeneneHue nasieHus napa. Metoasl pa-
JMOAKTUBHBIX NHIUKATOPOB.

[Tpuembl (HU3MKO-XUMHUYECKOTO aHaIM3a (AMarpaMMbl COCTOSHUHM, HMX NpocTeimue



¢bopmb).
Komnerorepuzanmusa  uccnenoanuid.  [loHstne o0  MeTrogax  MaTeMaTHYECKOIO
MO/JICJIMPOBAHMS U IJIAHUPOBAHUS SKCIIEPUMEHTA.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

IIpy u3yd4eHMM TEOPETUYECKOr0 Kypca Ha JEKIMIX IPEAYyCMaTpUBACTCS 3aJI0KEHUE
MaTepualia B BUe npe3eHTauuu. OTaenbHble JEKIUH N3JIaraloTcs 1Mo NpoOIeMHON TEXHOIOTHH.

Ha nexumsix Mcnonp3yroTcs B Ka4eCTBE AEMOHCTPAllMOHHOTO Marepuana llepuoguyeckas
cucreMma snemenToB JI. V. MenneneeBa u psia Ipyrux CpaBOYHBIX TaOJIULL.

IIpy M3y4eHUM CBOMCTB OTAEIBHBIX XMMHUYECKHX COCAVMHEHUN U XMMHUYECKHUX ITPOLIECCOB
IIPEyCMAaTPUBAETCS IIOCTAHOBKA JICKIIMOHHBIX JEMOHCTPALIMOHHBIX OIBITOB.

Hexkoropeie  pasmensl  TEOPETMYECKOTO  Kypca  HM3YYalOTCd C  HCIOJIB30BaHUEM
olepeskaroliel caMOCTOSTENIbHON paboThl: CTYAEHTHl MOIYYaloT 3aJjaHus Ha O3HAKOMJICHHE C
HOBBIM MaTEPHUAJIOM JI0 €0 U3JI0KEHHUS HA JICKIMIX.

Ilepen odepenHOM JEKUUEN, KaK IMPAaBUIIO, NPAKTUKYIOTCSA WIETY4YKHW» II0 MaTepuaisy
IpeblayIiel JeKIUU. OTO IO03BOJISET ONPEAEIUTh CTENEHb YCBOCHHS HM3JI0)KEHHOIO paHee
MaTepuasia. Jlns Gosee OCHOBAaTENIbHOW OIICHKH YCBOSIEMOCTH TEOPETHUYECKOro Marepuaia
CTyJICHTaMHM HCIIOJIB3YKOTCA TECThl, a TAaKXE TPAJULUOHHBIE IHCbMEHHBIE H YCTHBIC
KOHTPOJIbHbIE MEPOIIPUATHUS (KOJJIOKBUYMBI, KOHTPOJIbHbIE PaOOTBHI).

[Ipu mpoxokaeHuH JabOPaTOPHOrO NPAKTHKyMa CTyIEHTaM IpejuiaraeTcs padboTaTh B
MalbIX Tpynmnax: ydeOHas rpymnmna pa3OuBaeTcs Ha HECKOJIBKO HEOONbIIMX Tpynn — mo 2-3
YeJI0BEKA.

Kaxnass rpynma BbIIONHAET 3anaHue (JabopaTOpHBIE OMNBITBI) M3 J1aOOPaTOPHOIO
MpakTUKymMa 1Mo oOmeil u Heopranuyeckoil xumuu. [Ipoiiecc BbIMOSHEHUS J1a00PaTOPHBIX
OTIBITOB OCYIIECTBIISIETCS HA OCHOBE OOMEHa MHEHUH U BEIOOpA ONTHUMAIBLHOTO MMYTH PEILICHHS.

Ha ocHOBaHMM NOJIy4EHHBIX JAHHBIX IO BCEM OIBITAM KaXKIbIM CTYACHT 3aIlOJHIET CBOM
7a00paTOPHBIM JKypHaj, TJe 3alMChiBa€T pPE3yJbTaThl OIBITOB, HAOJIOJIEHUs, COCTaBISET
YPaBHEHUSI PEAKIUA XUMHUYECKHX IIPOLECCOB, €CIM HY)XHO IPOU3BOAUT COOTBETCTBYIOIIWE
pacueTsl ¥ pe3y/IbTaThl IPEACTABISAET B BUE rpaduuecKoil 3aBUCUMOCTH.

Ha cobecenoBanuu ¢ mpenojgaBaTeseM CTYICHT MPEACTaBIsET O(GOPMIIEHHBIH OTYET IO
JaHHOM abopaTopHOil paboTe M OTBEYAaeT Ha BOIPOCHl MPEMNOAABATENs, CBS3aHHbIE C
METOAUKONW paboThl, pe3ynbraTamMM U BbiBogamu. [lo psay paboT mnpeaycmaTpuBaercs
IIPUMEHEHHE TECTOBOTO METO/A «3aILlUThI».

I'pynnoBass  pabora B XUMHYECKOW JabOpaTOpUM CTUMYIHUPYET COINIACOBAHHOE
B3aUMOJCHCTBAE  MEXKAY CTyJEHTaMH, OTHOIICHWS B3aUMHOW  OTBETCTBEHHOCTH U
coTpyaHudectsa. [Ipu popMupoBaHUM rpyNI yUUTHIBAETCS /1Ba IPU3HAKA: CTENIEHb XUMUYECKON
MIOATOTOBJICHHOCTH CTYACHTOB M XapakTep MEXKIMYHOCTHBIX OTHOILICHW. B psAne ciaydaes
CTYIGHTaM CaMHUM IIpe[ularaeT pa3ouThbCs Ha IPYIIbL, COCTaB KOTOPBIX BIOCIEICTBUU MOMKET
KOPPEKTHPOBATHCS /IS MOBBILICHUSI Ka4eCTBA paOOTHI.

B naGopaTopHOM npakTUKyMe MPH BBIIOIHEHUN OTJENIBHBIX OIBITOB MCIIOJIb3YETCSI METOA
NpoOJIEMHOTO OOYYEHHs: CTYAEHT NOJy4yaeT 3aJaHhe Ha XUMHUYECKHUH IPOLECC, METOAMKY
KOTOpPOrO OH JOJDKEH NOoA00paTh CaMOCTOSTENBHO, HCXOAS M3 HMEIOIIUXCS PEeaKkTUBOB,
OOCYIHTH €€ ¢ TPEernoaBaTesieM 1 3aTeM MPUCTYIUTH K €T0 BHIIOJIHEHHIO.

7. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIHHEYEHUA JJIA
CAMOCTOSTEJBbHON PABOTHI OB YUAIOIIUXCS MO JUCHHUIJIMHE
JIeKIIMOHHBIE 3aHATHS NPOBOJATCA 1 pa3 Hezleo B 00beMe 2 4acoB BO BTOPOM CEMECTpE U

3 4yacoB B TpeTheM ceMmecTpe. [IpakTuueckue 3aHATHS MPOBOASAT €KEHEeAeNbHO B o0beme 4



qacoB B Heaemo. Ilocne okxoHuaHHMs HN3YUCHUA KXo TEeMBbI CTYACHTBI TIPOXOIAT

TECTHPOBaHUE, COOECEeIOBAHNE, BHITIOIHSIOT KOHTPOJIBHBIE PAOOTHI.
7.1. IlepedeHb-y4eOHO-METOANYECKOTO O0ECTIeYeHHS AJIsl O0YYAIOLIMXCS 110 AUCIUIITUHE:

1. AxwmetoB H. C. O6mas u Heopranudeckas xumusi: yaeOnuk as sy3os/H. C.
AxmeTtoB. — M.: Beicr. mk., 2002. — 743 c.
2. I'muuka H.JL. O6mas xumust. — M.:UuTterpan-Tlpecc, 2002. — 727 c.
3 I'munka H.JL. 3agauum u ynpakaenus o oomeit xumuu. — JI.: Xumus, 2001.
4, Vrait SI.A. O6mas u Heopranuveckas xumust. — M.:BII, 2000. — 527 c.
5 CanamoB A.X., Kutuesa JI.U., Akranuesa A.I'. JlJabopaTtopHblil NpakTHKYM IO
obmeit 1 Heoprannveckoit xumuu. [lox pen. mpodeccopa Cynreirosoit 3.X. —

Marac, [Tunurpum, 2008. — 71 c.

7.2. YkazaHus 111 00y4aromuxcsi 0 OCBOSHUIO TUCIUTUTHHBI

Tadauuna 7.1.
Conep:xkaHue cCaMOCTOATEbHON PadoThHI 00yYAOIIHXCS
Homep Temvi/60npocel, 6biHOCUMDbIE HA CAMOCMOAMENbHOE Kon-60 Dopma padomul
paszoena usyuenue yacoe
(memul)
1. OcHOBHbIE TOHATUA XHU-MUHU. CTEXHOMETPHUUECKHUE 15 CobecenoBanue,
3aKOHBI. TECTOBBIN KOH-
TPOJIb
2. OCHOBHBIE 3aKOHOMEP-HOCTH B U3BMEHEHUU CBOI-CTB 15 CobecenoBanue,
p- 3JIEMEHTOB. TECTOBBIM KOH-
TPOJTb.
3. Dnementsl VIIA, VIA, VA rpym. 15 CobecenoBaHue,
TECTOBBIA KOH-
TPOJIb.
KonTponbhas
pabora 6
4, Onementsl IVA, A rpynm. 15 CobecenoBanue,
TECTOBBIN KOH-
TPOJTb.
Kounrtponbnas
pabora 7
S. OCHOBHBIE 3aKOHOMEPHOCTH B MU3MEHEHUHU CBOWCTB 15 CobecenoBanue,
S- DJICMEHTOB. TECTOBBIN KOH-
TPOJIb.
6. OCHOBHBIE 3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB 15 CobecenoBanue,
d- a11eMeHTOB. TECTOBBIN KOH-
TPOJIb.
7. Onementsl 1B, IVB, VB rpynmsi. 15 CobecenoBanmue,




TECTOBBIN KOH-
TPOJb.
KonrtposbpHas
pabora 8

Onementsl VIB, VIIB rpynmsr. CobGecenoBanue,

15

TECTOBBIN KOH-
TPOJIb.
KonTponbeHas
paboTta 9

Onewmentsl VIIB 15 CobecenoBanue,
TPYIIBI [€CTOBBI KOHTPOJIb.

OHTpOJIbHAs paboTa
10

10

Onementsl |B, 1B rpynms 15 CobecenoBanue,

TECTOBBIN KOH-
TPOJIb.

8. OHEHOYHBIE CPEJACTBA /UISA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTHU "

MPOMEXYTOYHOM ATTECTAIIUA

Bonpocul ona cobecedosanusn

Tema: «OcHOBHbIE€ NOHATHS U 3AKOHbI XUMHH. JKBHBAJIEHT)

1.

O0BeM pe3nHOBOM KaMepbl aBTOMOOMIILHOM uHBI paBeH 0,025 M°, IaBlIeHNUE B
Heii 5,0665 10° Ila. Ornpenenute Maccy BO3/1yXa, HaXOISIIETOCs B KaMepe Mpu
20°C.

Paccuuraiite MOJIEKYJIApHYIO Maccy rasa, eciu /- 10 kr ero pu 20°C n

0,253: 10° Ia 3aHUMAIOT 0OBEM 22,18 102 M3,

Paccuuraiite cpeiHIOI0 MOJEKYISIPHYIO MAcCy U INIOTHOCTH MO JUOKCHIY
yriiepoJia CMECH ra3oB, cojaepxarieit mo oobemy 38% ¢ocrena COCl, 1 62 %
xJyiopa Cl .

Onpenenure Maccy 10°® m® rasoBoii cmecH, conepxkartei (mo oovemy) 50%
Bozpopozaa u 50% nuokcuaa yriaepoaa (H.y.).

l'a3 (m.y.) 3aHuMaeT 00bem 1 M, [Ipu xakoif Temmneparype 00beM Tra3a yTpouTcs,
€CJIM JJaBJICHUE r'a3a He MEHsAeTCs?

[Ipu kakoM naBiaeHUU Macca XJjaopa 00beMoOM 3-10° M® cocrasur 2,5-107 kr, ecimn
t=23°C?

Kaxkyto maccy CaCOj3 Hafo B35Tbh, YTOOBI MMOJTYYUTh IPHU €70 IPOKAUTUBAHUT
JTMOKCHUJT yTIIepOia, 3aHUMAIOIIHI 00BeM 25-10° m® npu 15°C u naBnenun
104000 I1a?

Beruncnute 06bem 0,100 kr razoBoit cmecu coctaBa 3CO+2CO;, mpu 50°C u
nasieauy 98600 ITa.

U3 5-10° kr xsopata kanusi KC1O3; 6bu10 mosrydeHo 0,7-10° M KHCJIOPO/JIa,
n3mepenHoro npu 20°C u gasnenuu 111900 I1a. Onpenenute MaccoByro 1010
IIpUMECEH B XJIOpATe Kajusl.
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[Tpu 0°C B cocyne oObeMOM 14103 m® COZIEPKUTCS 0,8~1O'3 KT BoJiopoaa u 6,30
10" kr asora. Ornpenenure napiyaibHOE aBICHUE a30Ta U 0011Iee TaBJICHNE
CMeECH.

TazoBas cmeck coctout u3 5-10° v a30Ta, HaXOAAIIEeTocs o AaBjaeHueM 95940
Ila, 3103 m° kucnoponaa. O6beM cMmecu 8107 M’ OO0111ee naBiIecHUE ra30BOM
cmecu 104200 ITa. Tlox kakum gaBIECHUEM B3SIT KUCIOPO?

B razonanogHeHHBIX JaMIax COAEPKUTCS CMECh Ta30B, UMEIOIast 00HEMHBIH
coctaB: 86% Ar u 14% N,. Paccunraiite nmapuuansHOe TaBICHUE KaXI0T0 U3
ra3oB, ecnu obuiee gaBieHue pasHo 39990 Ila.

Ia30Bas cMech cocTaBieHa u3 5-10° M° MeTana o nasnenreM 96000 Ila, 2:10°
M’ Bogopoaa nox aasierreM 84000 ITa u 3-10° JIMOKCHIA YTIIePOia MO/
nasiernem 109000 ITa. O6bem cvecr 8-10° M*. OmpesienuTe mapuuaTbHbe
JIaBJICHUS Ta30B B CMECH U 00IIlee TaBICHUE CMECH.

Urto Ha3bIBAIOT MOJSPHON Maccol aKBUBajeHTa? YeMy oHa paBHA JUTsl KUCIIOT U
OCHOBaHUH B peaKIMsIX NOJHOW HEHTpanu3auuu’?

Yto Ha3bIBAIOT KOJIMYECTBOM BEIIECTBA SKBUBajeHTa? UeMy paBHa 3Ta BeJIMYMHA
st Ca(OH), u H3PO, (B peakimsx monHo# Hefitpanusanun), BaCl, u A1,(SO4)s,
B3STBIX KOJIUYECCTBOM BemiecTBa 1 Moan?

Kaxkoe mpunaratensHoe NPUMEHSIOT 7151 BBIPQXKESHUS OTHOIICHHS TAHHOM
BEJIMYMHBI K KOJIMuecTBY BemecTBa? [IpuBenute nmpumMepsl.

Kakyro BenmuuuHy JaroT J71s SJI€MEHTa OTHOIIICHHMS:

MX)/M(F,(X)X) 1 ALK)(M(Fry (X)X)).

Yemy paBno N(CaSO,) B runice CaSO4-2H20 maccoii 1,72 xr u N ans
KPUCTAIJIOTHApATa B TUIICE, MoTydeHHOM u3 0,68 kr 6€3B0IHOTO cynbdara
Kanblug?

[Ipu pactBOopeHnn B kucnore Meramuia maccou 11,9 r Beiienuics Bonopoa
o0beMoM 2,24 11 (H.y.). Uemy paBHbI Toy (X) 1 M(f, (X)X) m1st 3TOr0 MeTasma.
Bpom maccoit 0,4586 r BeiTecHsieT u3 pactBopa Kl non maccoii 0,7280, koTopsiit
B3auUMOJIeICTBYeT ¢ MeTasuioM Maccoit 0,5935 r. Onpenenure MOJIIPHYIO Maccy
JKBHUBAJIEHTA dTOT0 METAJIa.

Ha BoccTaHoBiIeHHE OKCHIa MeTasu1a Maccou 1,8 © u3pacxo10BaH BOAOPOA
o6bsemom 833 mu (H.y.). Haiimure M(f,; X)X) meramna.

Kaxoe xommuectBo BemrectBa skBuBajgeHTa Na,COs Hamgo B3SITH IS TOTO,
+2
yTOOBI M3 PacTBOpA MEPEBECTU B 0CAOK Bce MOHBI Ca’ * KOJIMYECTBOM BEIIECTBA
0,5 monn?

Tema: «OcHOBHBIE KJIACCHI HEOPraHu4€CKUuX coeTUHEHUI»
1. Kakwue 6I/IHapHBI€ COCIMHCHHA HA3bIBAIOT OKCI/II[aMI/I? VKakuTe BO3MOKHBIE CIIOCOOBI MX

MOJTyYEHHS.

Ha gyem ocHOBaHa kiaccuuKanus OKCHIOB Ha: a) HecolieoOpa3yroiue u coiaeoopa-

3YIOIIUC, 6) KHCJIOTHBIC, OCHOBHBLIC U IIPOABJIAOIINEC KUCIIOTHO-OCHOBHYIO

JIBOMCTBEHHOCTh? Kakue peakiuu XapakTepHBbI 111 OKCUIOB KaXI0W U3 ATUX Tpymil?

[TpuBeauTe MPUMEPHI OKCHUIOB, KOTOPBIEC MPU B3aUMOJCHCTBUU C BOJOM 00Pa3yoT JBE

kucnothl. Kak B3anmopeiictByroT ¢ pactBopom Ca(OH), okcuabt N2Os, N,O3 1 NO,?

B uem nposiBisieTcst KUCIIOTHAs MPUPOJA TEX OKCUJ0B, KOTOPBIE C BOAON HEMOCPEACT-

BEHHO HE B3aUMOJICHCTBYIOT?
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HazoBuTe 0CHOBHBIE OKCH/IBI, HETIOCPEICTBEHHO B3aMMOICHCTBYIONINE ¢ BO10i. Ha-
MTUTIATE YPAaBHEHUS COOTBETCTBYOIINX PEAKITHA.

Kakue mo xapakrepy OKCHIIBI 00pa3yroT HEMETAJUTBI U METAIIIBI B PA3HBIX CTETICHSIX
okucnenus? [lokaxure 3To Ha npumepe okcuaoB xpoma CrO, Cry03, CrOs.

Y kakoro u3 AByX OKCHJIOB OCHOBHBIE CBOMCTBA BhIpakeHbI cuiibHee: FeO mnu Fe,Og;
SnO umm SnO,; ZnO i CdO; SnO wim PO; BbO umu CaO; As,O3 mim Bi,O3?

B kakux ciay4asx Ba OKCHa MOTYT B3aUMOJICHCTBOBATH JIPYT C APYTOM M Kakue co-
€IMHEHUS TIPU ITOM 00pa3yroTcs?

Kaxkue okcubl 1 Ha KaKOM OCHOBAHUHU MOT'YT OBITh OTHECEHBI TAKXKE U K KJIacCy comeit?
[IpuBeanTe COOTBETCTBYIOIINE TPUMEPBHI.

dopmynamMH KaKux cojie MOKeT ObITh (POpMaJIbHO BhIpaXKEH COCTaB TAKUX MUHEPAJIOB,
KaK IIMAHEH, TayCMaHUT, MarHeTuT? K kKakoMy Kiraccy clielyeT OTHECTH 3TH
COEIMHEHUs?

Kak nonyunts okcuasl CuO, CO,, SO,, P2Os, Fe,03, MgO 13 mpocThIX U CII0KHBIX
BEILIECTB?

[TomyuuTe Mo Ba OKCHJIA U3 PA3IMYHBIX UCXOJIHBIX BEIIECTB: a) KHCIIOT, 0) OCHOBaHUH,
B) coJIeil.

Kaxoif okcr1 MOXHO TIOTYYUTh U3 KaxI0H KUCIOTHI cieayromiero psga: HC1O,,
H2MOO4, H2CF207?

Kaxk monyunth OKCHI IMHKA U3: a) MeTajuia, 0) muHepanoB ranmes ZNCO3 v IMHKOBOM
oOMaHku ZnS?

Uepes kakoil MPOMEKYTOUHBIN IPOIYKT, JIETKO pa3Jlararoluics Py HarpEBAHNH,
MOYKHO TIOJIYYHUTh OKCHJ MeTaiuia u3 ero conu? Ilokaxure 3To Ha mpUMepax:
FeCl3—Fe,03; A1(CH3COO)3—A1,03; CuSO,—CuO; MnBr,—MnO. Kak MoxxHO 117151
OJIHOTO U TOTO K€ AJIEMEHTa U3 OJJHOT0 OKCH/IA MOJIYYUTh JPYTOH.

Kaxkue comm Ha3sIBatOT ruipokcocosiMu? Kak MX MOXKHO MOJIYYIHTh, €CJIA UCXOTHBIM
BEILIECTBOM SIBJISICTCS THPOKCH]I WK cOJlb, Haripumep MN(OH), u Fey(SO4)3?
Hammmmre rpadguueckue popmyasl: ruapokcoopomuaa Mapranua (11);
TUAPOKCOKapOOHATa MarHus; THAPOKCOHUTPATA ATIOMUHUS; TpUruapokcodocdara
KaJIbIHs.

B 4eM ruapokcocony nposIBISIIOT CXOJICTBO: C OCHOBAHUSIMH, ¢ cossiMu? [Tokakure 310
YPaBHEHUSMU COOTBETCTBYIOIIUX PEAKIIHA.

[IpuBenuTe MpUMEpPHI 3JIEMEHTOB, KOTOPbIE BMECTO THIPOKCOCOIIEH 00pa3ytoT OKCOCOIIH.
3a cuet yero 3710 npoucxoaut? Hanuiure rpadudeckue Gopmybl: XJIopuaa
okcocypbMbI(11]); cynbdaTa okcoTuTana; xjgopuaa JMOKCOypaHa.

[TpuBeauTe MpUMeEp KUCIOT, OCHOBAHHUK U COJICH, M3 KOTOPBIX HEJb3s MOJIyIUTh THIPO- U
THJIPOKCOCOJIH.

Kak M0OHO OCYIIECTBUTH CIEAYIONINE MIEPEXO bl B IPSIMOM U OOPaTHOM HAmpaBICHUH:
KHUCJI0Ta —THAPOCOIb —CPEAHSS COIb —THAPOKCOCOIb — TUAPOKCUAA OKCUT?
Hanumure ypaBHeHuUs peakiiuii, KOTOpbIE MOCIEI0BATEILHO MPOTEKAIOT P MOCTE-
nenHoM jnobasnennn: a) NaOH k pactBopy ruzgpocynbdaTa UHKA; 0) KACIOTHI K
pacTBOpY aTOMUHATA KaJIHSL.

Kakumu nBymst cnoco6amu MOKHO TIOTYYUTh: ) CyIb(GUI MEIU U3 METaNTNIECKOM
Meau; 0) XJIOPUA aTIOMUHUS U3 METAUTMUECKOTO aTFOMUHHUS?
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HanuimmTe ypaBHEHHS PEaKIUi, IPH MOMOIIH KOTOPBIX MEPEUNCICHHbBIE HIDKE COJTH
MoryT ObITh TiepeBeieHbl B cpennue: (CUOH),SO,4, Ca(HCO3),, [AI(OH);]2SO4,
Crz(OH)4SO4.

Tema: «Crtpoenue aroma. [lepuoanyeckuii 3aK0H M MePUOJUYECKAS CHCTEMA
XHMHUYECKHX
anemeHTOB .. MeHaeneeBay
UTo Ha3BIBAIOT IPUHIIUIIOM HEOIPEIEICHHOCTA U COOTHOIICHUEM HEONPEICICHHOCTH?

[IpuMeHnMO J1 IOHATHE TPAEKTOPHUM JBUKEHUS K MUKpouyacThLiaMm? Yem 3To onpene-
JSI€TCS M KaKOE MOHATHE €ro 3aMEHsIeT?

3 . HeonpeneneHHOCTh MOJIOKEHUS AJIEKTPOHA paBHA!

a) 10 u; 6) 1 cm. Kakoii Oyzet rpu 3TOM HEONPEACICHHOCTh B UMITYJIBCE U
CKOpOCTH?

HeonpezneneHHOCTh B CKOPOCTH 3JIEKTPOHA PaBHA 108 cm/c. Haiizure COOTBETCTBYIOIIYIO
HEOTPEACICHHOCTh B MIOJIOKEHUU JIEKTPOHA.

[TorpentHOCTH B ONIpeeICHUH TOJI0KEHHSI 3JIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 aHwm.
Kaxoii 6yneT npu 3ToM NOrpenrHocTs B onpeaeneHuu ckopoctu? Jlis Broporo ciryyas
cpaBHUTE AV, BBIpaXKEHHYIO B KM/C, CO CKOPOCTBIO IBUKECHHUS AJIEKTPOHA IO MEPBOI
opoute bopa.

CKOpOCTh ABMKEHUS AJICKTPOHA 110 TIEPBOM OOpPOBCKOI opOouTe paBHa 2187 km/c. Ecnu
MOTPEIIHOCTh B OMPEEICHUN CKOPOCTH paBHa 1 KM/c, TO Kakoil OyJeT Mpu 3TOM
HOTPEIIHOCTh B ONPE/eIeHNN KoopAuHaThl? CpaBHUTE €€ CO 3HaUYCHUEM pajuyca
OpOUTHI.

CBeT MeeT IBOMCTBEHHYIO IPUPOLY, TO3TOMY SHEPrusi OTOHA MOXKET OBITh BhIpakeHa
IBYMsI ypaBHeHusiMu: E=hv u E=mc’. Haitnure oTcrona B3auMOCBs3b MEXKIY JJIMHON
BOJIHBI, CKOPOCTBIO cBeTa U Maccoit ¢potoHa. [lonyunre ypaBuenue ne bpoiins, 3amMmeHuB
¢doton 0601 MuKpouacTurieil. [louemy KOpIyCKyISIpHO-BOTHOBOM Jyan3M CBOMCTBEH
TOJIbKO MUKpOYacTHIam?

Kaxkoe skcniepumeHTansHOE MOATBEPKICHUE HAIllIa TUIIOTe3a JIe bpoiiis 0 BOIHOBBIX
CBOMCTBAaX MUKpPOYACTHIL?

Uemy paBHa neOpoiliieBckasi IJIMHA BOJIHBI 3JIEKTPOHA, ABMXKYILETOCS CO CKOPOCTHIO: a)
6:10° m/c; 6) 2187 km/c?

Yemy paBHa Macca poToHa kpacHoro ceta (X=648 um)? CpaBHUTE €€ C Maccon
snektpona (9,11 10 r).

Uewmy paBeH ummyibsc GoToHA 11715t cBeTa ¢ A=485 HM?

OHueprus poToHa paBHa 5 10" JIx. Halinure nyiHy BOJIHBI ATOrO U3nydeHus. Uemy
PaBHBI JUIMHA BOJIHBI, Macca U UMITYJbC sl oTOHA ¢ sHEeprueit 6,7 sB?

Ecin atom renust umeet suepruto 0,04 5B (sHEprus TerioBoro ABMKEHHS IPH KOM-
HaTHOM TemnepaType), TO Kakoi Oy/1eT COOTBETCTBEHHO JieOpoiieBcKas JUIMHA BOJIHbI?
Yo Ha3bIBAIOT 3HEpruel nonuzanun? Kakas BenrurHa UMEET ¢ Hel OJMHAKOBOE YH-
cioBoe 3HaueHue? B Kakux eAMHNUIIaX OHU U3MEPSIIOTCS?

Uemy paBHO YHCIIO BCEX BO3MOYKHBIX MOHU3ALIMOHHBIX MOTEHIMAJIOB J1JIs1 JAHHOT'O aToMa
U YTO SBJISIETCS NPUYMHON YBETMUEHUs UX 3HaueHUH B pany: 11<Ix<ls...?

Kak 3aBucut BenrunHa HOHU3AIIMOHHOTO MOTEHIIMAA OT 3HAYCHUS IS SJIEKTPOHA
[JIaBHOT'O KBAHTOBOT'O YMCJIa U YeM 3Ta 3aBUCUMOCTh 00yCiIOBJIeHa?
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Kak MOXHO 10 3KCIIepUMEHTaIbHO HallICHHBIM HOHU3AIIMOHHBIM TOTEHI[MAIAM YyC-
TAHOBUTbH HAJIMUYUE B aTOME AJIEKTPOHHBIX CJIOEB U YHCIIO JIEKTPOHOB, KOTOPHIE OHU
conepxat? Ilokaxure 3T0, MOIB3YSICh 3HAYCHUSIMU 3TUX BEIHYHH i1 oepmntus: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 3B.

Kaxk noimkHBI OTAMYAThCS APYT OT APYra HOHU3ALMOHHbBIE TOTEHIIMAIbI aTOMOB: a)
HATpHS U XJI0pa, 0) KaJaus ¥ KPUNTOHA, B) OepruLius U 6apusi?

Urto Ha3bIBaIOT CPOJICTBOM aTOMa K JIEKTPOHY? {75l KaKUX 3JIEMEHTOB 3Ta BeJIMYMHA
uMeeT HauOoJIblIee MOJIOKUTEIbHOE 3HAU€HUE U JIUIsl KAKUX OTpULIaTeIbHOE 3HaUeHue?
Kaxue skcnieprMeHTalIbHbIE JaHHBIE YKa3bIBAlOT HA HEBO3MOXHOCTD CYIIECTBOBAHMS
MHOT'03apsIIHBIX MPOCTHIX HOHOB?

Kaxkoii BEIBOT MOKHO CIEJIaTh O CBOMCTBAX dJIEMEHTA 110 3HAYECHUIO I HET'O MOHU-
3allMOHHOTO MOTEHIIMAJA U CPOJICTBA K AIEKTPOHY?

Uto Ha3bIBaIOT aOCONFOTHON M OTHOCUTEIBHOM 3IIEKTPOOTPHUIIATENBHOCTRIO? Kak 1o
3HAUEHUIO ATOW BEJIMYMUHBI MO’KHO, CYIUTH O HAIPABICHUH CMELICHUS 3JIEKTPOHHOU
IUIOTHOCTHU TIpU 00pa30BaHUM CBSA3EH?

UTto Ha3bIBAIOT CTETIEHBIO OKUCIICHHS 3JIEMEHTa U YeMY paBHa UX 001asi CyMMa B
MOJIEKYJe U HOoHE?

[Ipu BBICOKMX MJIM HU3KUX 3HAUEHUSX CTEIIEHb OKUCIIEHHUS AJIEMEHTA MOXKET ObITh paBHA
3apsijly ero cBOOOHOIO MPOCTOTro HOHA?

Tema: «Xumuuyeckasi CBA3b»
Memoo eanenmmnoix cxem.

1.

MoskeT 511 AJIMHa CBSA3H OBITh PaBHOW CyMM€ paJllyCOB IByX aTOMOB, KOTOpbIE €€ 00-
pasyrot? I[lokaxxute 1 00BSICHHTE Ha TipuMepe MosIeKyibl Hy, 3Has, uto r/H/=0,0531M, a
d/H- H/=0,074um.

Boeruucnure snepruto 6 -cBsizu C-C, ecnu crangapTHas Teruiora oopazoBanus C-H u3
ra3000pa3HbIX yriepoaa u Bogoposa paBHa -2815 k/x/Monb, a a3Heprus o-cesizu C-H
paBHa - 411,3 xJ[>k/MOJIb.

Oueprus auccornuanuu HJ pasua 298,4 kJ[>x/Monb. MoxHo 1 pasnoxuth HI Ha se-
MEHTBI IpU 00JTy4eHUH YIbTPa(HUOIETOBBIM CBETOM A = 2 1070 m? Kakyto snepruro
HAJI0 3aTPATUTh, YTOOBI PA3II0KUTh 5-10° r HI?

[Touemy MakcuMasbHasi KOBAJIGHTHOCTH (hochopa MOKET ObITh pAaBHOM TISATH, a y a30Ta
TaKO€ COCTOSIHHE OTCYTCTBYET?

B pamkax teopun BC 00bsICHUTB, TOUEMyY y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHON
BAJICHTHOCTBIO €€ 3HAaYCHHUS pa3InyaroTcs Ha 27

Jisl KaKuX 3JIEMEHTOB, MMEIOIIHX 3JICKTPOHHbBIE KOH(UTYpAI[H BHEIIHETO CJIOSI aTOMa
3s?p?, 45’ p*, 55° p°, 6s' p° XapaKTepHBI IEpEMEHHAs1 YETHAS U IEPEMEHHAsL HEUETHAS
BaJICHTHOCTb?

Ha ocHOBaHUM pa3HOCTH 3JEKTPOOTPUIIATEIILHOCTH aTOMOB JIEMEHTOB YKAKUTE, KaK
U3MEHSETCS CTENeHb MOHHOCTH ¢Bs3U B coeaqunennsx HF, HCI, HBr, HJ?
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Paccunraiite a¢dekTuBHBIE 3apsiibl aTOMOB BOJOPO/Ia U XJI0pa, 00pa3yIoINX KOBa-
-30

JIEHTHYIO MOJIIPHYIO CBA3b, €CIIH [Wy.; MOJIEKYIbl HC1 paBen 3,4-10" Ki'm, a niuHa

cBsa3u H- C1 paBHa 1,2710%% .

Kak  MOXHO OOBSCHHUTB, UYTO aMMHAK ¥ TPU(TOPHUI a30Ta, UMCIOIIUE OAMHAKOBYIO ITH-
pamMuIaTbHYI0 (GOPMY U COJEpPIKAIINE ATOMBI 3JIEMEHTOB C TIPUMEPHO OIHHAKOBBIM
pa3IMYreM B DJIEKTPOOTPHUIIATEIILHOCTH, CYIIECTBEHHO PA3IMYalOTCs M0 BETHYHHE
aunosbHbIXx MOMEHTOB: [t (NH3)=10,49 » 102 Kirm, (N Fg,)=0,07-10'29 K- m?

Kak cornmacoBaTs Maiyto MoiasipHOCTH cBsi3u B MoJiekyse CO (11 = 3,33 10% Kmm) co
3HaunTenbHBIM pazauarem B 30 C u O D0O(C)=2,5; 30(0) = 3,5.

Jnuna cesizu H-F paBua 0,092 uwm, a monsipaocth coctarisieT 45%. Haiinure W/H-F/.

Y CTaHOBUTH IPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOLIMX MOJIEKYII:

COS, COCly, CFy, SiF¢*
NHs, NO,, PH®, PO,*:
HzS, SClz, SF4, SOZF21
CI,0, Cl0;" CIO, -, JOg.

[TokakuTe BIUsSHUE HEMOACIEHHBIX 2JIeKTpoHHBIX nap /HII/ Ha dhopmy monexyn BrFs,
SF4, JCl, 7, JFs. [Ipeackaxute /3KBaTOpUaIbHOE WK akcHanbHoe/ pacronoxenue HIT.

Memoo monexynapuvix opoumaneil.
Kaxk Ha ocHoBe Teopun MO onpenenstoT KpaTHOCTh CBSI3U MEXKY IBYMsI aTOMAMM?

[IpuBenuTe npuMepsL.
Kax Teopuss MO 00bsicCHSET HEBO3MOKHOCTH 00pa3zoBaHus MoJiekysn He,, Be,, Nes.

Kak Teopust MO 00bsicHsieT: a)quamaraetusm Mosiekyn N, Fp; 6) mapamaraetusm By u
O..

CoctaBuTh sHEpreTHyecKyto auarpammy MO gacturr NO*, NO 1 NO™ u cpaBHHTS HX
KpaTHOCTh U E,?

CocraButh sHepreTryeckyro auarpammy MO u AO monekyisl LiH Kakue op6uTanu B
HEH SIBIISIIOTCS CBA3BIBAKOIINMH, a KaKUE€ HECBA3BIBAIOIIITUMHU ?

VY kakoit monekynsl Ny umu CO Gonbliie SHepTrust JUCCONUaum?

OO6®bsicHUTE, TOYEMY OTPBIB OJIHOTO JIEKTPOHA OT MosieKy bl CO mpUBOIUT K ocad-
JICHUIO CBSI3H , @ OT MoJIeKylsl NO™ k e€ ynpodHeHuro ?

Honnasa ceasn.
Temmneparypa miasienus CaC1,=780°C, CdCl,=560°Q pamuyc Ca pasen 0,104 um,

Cd—0,09 uM. OOBSICHUTH pa3IHYKEe TEMIICPATyp IUIABICHHUS.

[pu nepexoxne ot CsF k CsJ Temrieparypa 1miiaBieHUs] KPUCTAIIOB YMEHBIIIASTCS.
OO0BsicHUTH HAOTIOAAEMBIN X0 U3MEHEHUSI TEMIIEPATYPhI IUIABJICHUS.

OO0BsICHUTH HEYCTOWYUBOCTH THAPOKcH10B Meu (1) u cepedpa (I).



24,

25.

26.

27.

28.

29.

30.

31.

32.

OOBSICHUTD C TIO3UIIMIA MTPEICTABICHHM O MOISIPU3AIIMHA HOHOB MEHBIIYI0 YCTOWYHBOCTD
AuUCl; B cpaBaenuu ¢ AuCl.

K>CO3 mnaButcs nmpu 890°C 6e3 paznoxkenusi, AgyCO3 paznaraercs yxe mpu 220°C.
OOBSACHUTD yKa3aHHOE pa3jIHyue.

BaCl, B BoiHBIX pacTBOpax auccouuupyet noinHoctsto, 8 HYCl, mouru He aucco-
nuupyet. OOBSICHUTE 3TO pa3jIuyhe B CBOMCTBAX COJICH.

UTto Ha3bIBAIOT TONOJHUTEIBHBIM MOJISAPU3aALUOHHBIM 3P dekToM? OOBACHUTD, KaK €ro
2+ .

Hannuue B coequHeHnsx HY™ nemaer okcun HQO Menee ycroitunBeiM, yeM okcun ZNnO,

HECMOTps Ha OOJIBIINI panyc HOHA PTYTH.

Kakoe coennnenme tepmudeckn 6onee yctoitunBo: a) PBCO3 u CaCOs, 6) HYCls n
PbC|4, B) FeClz u N|C|3, F) Zn(OH)Z u Ca(OH)z, ZI) MgCO3 u SrCO:s.

Mescmonexynapnoe 3aumooeiicmaue.
Uem o0bsicHsIETCS pa3HOCTh TeMmmepatyp kKumneHus azota (-195,8°C), kucnopona (-

183°C) u ¢propa (-187,9°C)? Iloyemy HaMHOTO OTIMYAETCS OT HUX TEMIIepaTypa
kurenus xiopa (-34°C)?

UeM 00BSICHUTD Pa3HYIO SHEPTUIO BOAOPOIHBIX CBSI3EH.

Kak 1 moueMy u3mMeHsieMcsl arperaTHoe COCTOSTHUE MPOCTHIX BELIECTB MPU KOMHATHON
Temmneparype B pany gprop-itoa. Kakoe arperatHoe cocTosiHUE JOJIKEH UMETh acTat?

UeM 00BSICHUTD, UTO TEMIIEpaTypa IJIABICHUS BOABI 3HAYUTEILHO BBIIIEC TEMIIEPATYPHI
wiaBneHus propoBoaopoaa (-83°C), XOTs TUTIONBHBI MOMEHT MOJIEKYJIbI BOBI

-2 -2
(0,61-10 ’ Ki-m) menbiie, gvem monexynsl HF (0,636-10 S Kir-m).

Tema: «3HepreTmca H HANIPABJICHHOCTh XUMHUYECKUX ITPOUECCOB»

1.

Ha kakyto BenmnuuHy OTJIMYaeTCs] K3MEHEHUE SHTAIbIIUU OT U3MEHEHHUsI BHYTPEHHEN
sHepruu cucteMbl? B kakux cinydasx AH=AU u Qv=Qp?

3aBUCHUT JIM U3MEHEHHE SHTAJIBIIUN CUCTEMBI OT TEMIIEPaTyphI?

Kaxkue cucteMbl Ha3pIBaIOT KOHJAEHCHUPOBAaHHBIMU? [louemy /it HUX OOBIYHO OITYCKAIOT
orpaHHuMBaloIIne yciuoBus V=const u p=const?

Kaxoii 3akoH sIBJISIETCSI OCHOBHBIM 3aKOHOM TepMoxumuu? Jlalite ero popMyaupoBky.
[lepeuncnure ciencTBus, BRITEKaOIMeE U3 3aKkoHa ['ecca. Jlist Kakux onpenesieHuil OHU
HCIIOJIB3YIOTCSI B TEPMOXUMHUECKUX pacyeTax?

Cornacno npunuuny beptio (1867) xumMuueckue peakiyuy caMOpOU3BOJIBHO MPOTE-
KAIOT B CTOPOHY BBIJEIEHUS TEIUIOTHI, T.€. B CTOPOHY YMEHBILICHUS SHTANbINU. SBIseTCS
JIM 3TO MPaBUIIO OOLIUM UM OTPAaHUYEHHBIM ?

Kaxkoit ¢pyHKIIHEH COCTOSTHUS XapaKTEPU3YETCs] TEHACHITUS CUCTEMBI K JIOCTHKEHHUIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJIbHAs
0ecropsA10YHOCTb PACIIpeIeIeHHUs YacTHULL?

B n3onnpoBaHHOI cUCTEME BCE CaMOITPOU3BOJIBHBIE ITPOLIECCH TPOTEKAIOT B CTOPOHY
yBesnnyeHus Oecnopsika. Kak usmeHnsieTcst mpu 3ToM 3HTponus?

Kaxk u3mensiercs SHTpOIHs CUCTEMBI 3a CUET MPSMON U 0OpaTHOM peakIuil Mpu CUHTE3€
aMMuaxa?



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Kax u3meHsieTcst 3HTPOMUS CUCTEMBI C TIOBBIIIEHUEM TEeMIIEPaTyphl, B PEAKIMIX CHHTE3a
U Pa3JIOKEHUS BEIIECTB?

Kaxk BnusieT Ha SHTPONUIO CUCTEMBI 00pa30BaHUE Ta3000pa3HBIX MPOTYKTOB?

Kaxk u3meHsieTcst JHTPOMUS CUCTEMBI TTPH UCTIAPEHUH, KOHACHCAIIUY, YBETUUYCHUN
naBieHus, pa3oBbIX Mmepexoaax?

[Touemy mpH MaBICHUH BEIIECTBA TEMIIEpaTypa OCTaeTCs MOCTOSHHON HECMOTPS Ha TO,
YTO B 3TO BpEMsI TEIJIOTA K CUCTEME MOJBOIUTCS?

Kaxumu ogHOBpeMeHHO JeHCTBYIOIMMEU (AaKTOpaMU ONPEEIIIeTCsl HalPaBJIE€HHOCTh
XUMHUYECKOTO Tpoiiecca?

Kakyro TeHIeHIINI0 CUCTEMBI BBIPAXKAET: a) SHTANBIUUHBIN (akTop, 0) SHTPONUNHHBIHA
¢dakrop? Kakas GyHKIMS COCTOSIHUSI CUCTEMBI JJa€T KOJTMYECTBEHHYIO XapaKTePUCTUKY
OJIHOBPEMEHHOT'O BIMSIHUS TOTO U pyroro (axkropa? Kakum ypaBHEHHEM 3TO
BBbIpaXkaeTcs?

Uro HasbIBatoT dHeprueit [ m60ca? Kakum oOpa3zom n3MeHeHue 1ol BenuunHbl (AG)
YKa3bIBAaET Ha TEPMOJUHAMHYECKYIO BO3MOKHOCTh MU HEBO3MOXKHOCTh
CaMOIPOU3BOJILHOTO MpoTekanus nporecca? Kakoe 3nauenue AG onpezenser
PaBHOBECHOE COCTOSTHUE CUCTEMBI?

IIpu xakom cootHomenun AH u TAS: a) cucrema HaxXoUTCA B paBHOBECHH, 0) XU-
MUYECKHI MPOLIECC HAIIPABJIEH B CTOPOHY dK30TEPMUYECKON MM SHAOTEPMHUUECKON
peakuuun?

UeM 00bsICHSIETCS BOZMOKHOCTh 3HIOTEPMUUECKUX PEAKIMI U TOUEMy OHa BO3PaCTaET C
YBEJIMYECHUEM TEMIIEPATyphl?

DHTaJIBIUIHBIM W YHTPOIIMUHBIM (aKTOPOM OIPEIEIISIETCS HAPaBICHUE XMMHYECKIX
peakuuii Ipu OYeHb HU3KHX Temreparypax?

[Touemy mpyu HU3KUX TEMIIEPaTypax U B KOHJIEHCUPOBAHHBIX CUCTEMAX BO3MOKHOCTb
MIPOTEKaHUs peaKkluil orpeesseTcsl B OCHOBHOM ToJIbKO 3HakoM AH? Cornacyertcst nmu
310 ¢ npuHuunom beprino?

Bo3MoxkHO 11 caMOTIPOM3BOJIBHOE MPOTEKAHUE MPSMOI peaKIuu, €CIIU MPU MOJ0XKHU -
TeJIbHOM 3HadueHuu AS: a) AH>0, 0) |AH[>|TAS|?

CrannmaptHas teriora oopazoanusi NHz u PH3 paBna coorBerctBeHHO —46,2 1 +5,0
k/[>x/Moub. Kakoii cienyeT caenarh BBIBOJ U3 9TUX JAHHBIX 00 OTHOCUTEILHON YCTONYH-
BocTH Mosieky1 NH; u PH3?

[pu coxuranum rpadura odpazosaics okcun yraepona (IV) maccoit 8,86 r. Berunciure
TerioTy oopazoBanusi CO;, u3 anementoB. TernoBoi a3 dext peakiun AH= -79,2 k/Ix.
CrannmaptHas terora oopazoanust MgO (k) u CO; (r) coorBeTcTBeHHO paBHa — 601,8
u —393,5 xJIx/moib. Tertora pasznoxxenuss MgCO3; na MgO u CO, AH=+100,7
k/[x/Monb. Vicrionb3ys 9TH TaHHbIe, HalauTe TEIuioTy oopaszoBanus MgCO; u3
3JIEMEHTOB.

Tema: «CKOpOCTL XUMHYECCKHUX peakunﬁ. XuMHUYeCcKoe PAaBHOBECHUEC»

1.

2.

Peakuus unet no ypasHeHuto 4NH; +50,=4N0O+6H,0. Kak nu3amenurcs ckopocts pe-
aKIMH{, €CIIM YBEJIIMYUTh JaBleHue B 2 pa3a?

Peaknust mexxny BemectBamu A u B Beipakaercst ypaBHennem 2A+B=2C. HayanpHas

KOHIIeHTpaIus BemecTBa A paaa 0,3 monw/m, a BemectBa B — 0,5 monbs/n. Koncranra
2 2 -1 . N

CKopocTH peakuuu pasHa 0,8 1°/Monbp MuH . PaccunrtaiiTe HauaIbHYIO CKOPOCTh MPSAMOM
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11.

12.

13.

14.

PEAKIMU ¥ CKOPOCTb [0 UCTEUEHUH HEKOTOPOT0 BPEMEHHM, KOTIa KOHIIEHTPALUs
BemecTsa A ymenpmaercs Ha 0,1 Mouib.

Paznoxenne N,O Ha MOBEPXHOCTH 30J10Ta MPU BHICOKHUX TeMIIEpaTypax MpoTeKaeT Mo
ypaBHeHuto: 2N,0=2N,+0, KoHcTaHnTa CKOpOCTH JaHHOM peakIuu paBHa S5 107
n/monemuH nipu 1173 K. Havanpnas konnentparus NoO 3,2 monbs/n. Onpenenure
CKOPOCTh PEaKIMH MTPH 33/IaHHOM TeMITepaType B Ha4aJIbHbII MOMEHT U B TOT MOMECHT,
korna paznoxurcs 25 % NO.

Peaxnus uner o ypaaenuto 2NO+0,=2NO,. HayaibHbIe KOHIIEHTpAIIUU pPearu-
pyromux BemecTs 0bu1H (MOJB/11): C(NO)=0,8; C(O,) =0,6. Kak u3mMeHHUTCS CKOPOCTH
peaKIuu, eclii KOHIICHTPAIUIO KUCIopoa YBETHIUTh 10 0,9 MOJIB/II, a KOHIIEHTPAIUIO
okcHaa a3ota 10 1,2 Moaw/a?

Jlokaxkute, 4TO peakuusi B3aUMOJEHCTBHSI MYPaBbHHOIO ajbJAETHAA U IEPOKCHUA BO-
J0poJia ¢ 00pa30BaHUEM MypPaBLUHOUM KUCIIOTHI M BOJIBI SIBIISIETCSI PEAKITUEH BTOPOTO
HOpsJIKa, €CJIM Yepe3 2 4 Mocie Havaa peakius 3asepiuniachk Ha 50 %, a uepes 2 1 40
MUH KOHIIEHTpAIs MypaBbHUHON KUCTOTHI ctana 0,285 mons/n. Mcxoanbie
koHnentpauu HCOH u H,O, ogunakoBs! u paBHbI 0,50 MOJIB/II.

PaccuuTaiiTe KOHCTaHTY CKOPOCTH PEAKIMH IIEPBOT0 MOPSAKA, YUUThIBAs, UTO 3a 25 MUH
peakuus IpoxoauT Ha 25 %, T. €. mpopearupoBajia YeTBepTas 4acTb BELIECTB.

5 -1
KoHcTaHTa CKOpPOCTH peakiuy nepBoro nopsiaka pasHa 2,5-107 ¢. Kakoe konmyecTBo
OCTaHeTcsl HenpopearupoBaBunM uepe3 10 u nocne Hauana peakuuu? HavanbHas
KOHIIEHTpalus paBHa 1 MoJb/1.

CKOJIBKO BpeMeHH He0OXO0IMMO JIJIs TPOXOKIeHH Ha 60 % peakiuuu BTOPOTO MOpsIKa,
€CJIM IpHu TOH xe Temrieparype 3a 20 muH peakuus npotekaet Ha 30%? HauanbHbie
KOHIIEHTPAIIMH UCXOJAHBIX BEIECTB OAMHAKOBBI M PABHBI 2 MOJIB/II.

Koncranra ckopoctu HekoTOpO# peakiuu npu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Halinure TemnepatypHblii KO3 (GUIIMEHT CKOPOCTH PEaKIUH.

Bo ckonbko pa3 yBeIHUHTCSI CKOPOCTh pacTBOpeHHs xxkenesa B 5 %-noit HC1 mpu mo-
BBILICHUN TEMIIEPATyphl Ha 32°, eCii TeMIiepaTypHbIi KO3((UIIMEHT CKOPOCTH
pacTBOpeHus paBeH 2,87

ITpu 393 K peakuus 3akanunBaercs 3a 18 muH. Uepe3 CKOJIBKO BPEMEHU 3Ta PeaKius

3akoHuuTCs pH 453 K, ecnm TemnepatypHbIii K03()(GUIIMEHT CKOPOCTH pPEaKIuy PaBeH
3?

Omnpenenute TemMnepaTypHblii K03((GUIUEHT CKOPOCTU PEAKLIUH, €CIIH IIPU TOHWKEHUU
TEMIEPATYpPBI, Ha 45° peakuus 3aMeInIach B 25 pas.

KonctanTtsl ckopoctu peakuuu neporo nopsiaka npu 288 u 325 K cooTBeTCTBEHHO
PaBHBI 2101 0,38 ¢. Kakossl TEeMIEPATYpHbIN KO3 DUIIMEHT CKOPOCTH STOM peakuu
¥ KOHCTaHTa CKOPOCTH 3TOH peakiuu npu temneparype 303 K?



15.

16.

17.

18.

19.
20.

[Tpu HekoTOPOI TeMIiepaType KOHCTaHTa PAaBHOBECHUS TEPMUYECKON TUCCOLIUAIIUU
N204=2NO, K=0,26. PanoBecHas koutenTpanus NO, paBaa 0,28 Mo/, Berauciure
pPaBHOBECHYIO U IepBoHavaIbHY0 KoHIeHTpauu N,O,4. Kakas maccoBas momns B %
9TOTO BEIIECTBA MPOAUCCOIIMIPOBATA K MOMEHTY YCTaHOBJICHUS PAaBHOBECHS?

[pu cuntese pocreHa nmeet mecto paBHoBecue peakiuu Cl,+CO=COCI,. Onpenenute
UCXOJIHBIC KOHIIEHTPAIIMH XJIOpa ¥ OKCHJIA YIJIepO/1a, €CJIH PAaBHOBECHBIC KOHIICHTPAIIUN

pasnbl (Moiis/n): C(Clyp) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumuueckoe paBHoBecue peakiun COCl,=CO+Cl, ycTaHOBHIOCH IPU KOHIICHTPAIHSIX
pearupyromux Berects (Mosb/1): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCHYIO
cUcTeMy JOOABHIIHU XJIOpP B KOJMYECTBE 4 MOJIb/1. OnpeenTe HOBbIE paBHOBECHBIE
KOHIICHTPAIIUU PearupyroIIuX BEIIECTB MOCIE CMEIICHNUS PAaBHOBECHS.

PaBHOBecHEIC KOHIOCHTpAU BCUICCTB, YIACTBYIOIIHUX B PEAKIINU

CH3COOH+C;HsOH=CH3COOC;Hs5+H;,0 paBubI (Monb/n): C(kucnotsr) = 0,02;
C(crmmpra) = 0,32; C(3dupa) = 0,08; C(Boas1)=0,08. Kakumu cTaam paBHOBECHBIC
KOHIICHTPAIUH [TOCIIE CMEIICHHSI PABHOBECHS BCIICCTBHE YBEITHMUCHUS KOHIICHTPAIIUN
C,HsOH B 4 paza?

Tema: «PacTrBopbl. Teopusi 3JIeKTPOJIUTHYECKON THCCOLM AU

1.

10.

11.

Kaxkue BemecTBa Ha3bIBAIOT 3EKTpOIUTAMU? YeM OTIMYAIOTCS UX BOJIHBIE PACTBOPHI OT
pPacTBOPOB HEAJEKTPOIUTOB?

Yo HA3BIBAIOT H30TOHHYECKUM KOd(duitmernTom i? Kakos ero hpu3nyeckuii CMBICIT U
METOIBI AKCTIEPUMEHTAIBHOTO onpeeneHus? OT kakuxX (JaKTOPOB 3aBHCSAT 3HAUCHUS 1?7
Kakumu ycinoBusiMu onpeiensieTcss BO3MOKHOCTD 3JIEKTPOIUTHUECKOMN TUCCOLUAIINU
BeriectBa? Kakas BennunHa XapakTepu3yeT HOHU3HPYIOIIYIO CIOCOOHOCTh
pactBopurena? [lokaxxure MeXaHu3M paciaia YaCTUL pACTBOPEHHOTO BEILIECTBA Ha
HWOHBI.

ByneT nu onuHAKOBO# IeKTpUUYecKask IPOBOJUMOCTh BOJHBIX M CITUPTOBBIX PACTBOPOB
OJIHOTO U TOTO K€ BEILIECTBA IPU OJJHOU U TOM ke KoHLeHTpaunuu? O0bsIcHUTE.

Kakue BenMuuHBI SIBISIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKOM MpoLecca JIEKTPOIH-
THYecKor aucconuanuu? Jlaite ux onpeaenenus. Kakyro u3 HUX U MOYEMY Ha3bIBAIOT
IMOCTOSTHHOM BEIUYMHOM ?

Ha kakue rpynmbl yCIOBHO JIETST JIEKTPOIUTHI MO BEIMUUHE CTETIEHH UX JUCCOIHAIIIN?
[IpuBenure npumepsl NpeACTaBUTEIEN 3TUX IPYIIIL.

Kak 1 mouemy BIHsI€T HA CTETIEHb JUCCOLMAIIUH CIIA00T0 ANEKTPOIUTA BBECHHUE B €TO
pacTBOp OJTHOMMEHHOTO HOHA M pa3baBiieHHEe pacTBopa?

[Touemy KOHCTaHTa AIEKTPOIUTHUCCKON JUCCOIMAIIUY SBIIsIETCS OoJiee y1o0HOM Xa-
PaKTEPUCTUKOM TEKTPOJIUTA 110 CPABHEHHUIO CO CTEMEHBIO TUCCOIUAln?

Kaxk Bnusier Ha pacTBOPUMOCTD BEILIECTBA BBEJECHUE B €0 HACHIIICHHBIW PACTBOP O~
HOMMEHHOTO HOHA?

B kakux ciyyasx mpoUCXOJHUT PACTBOPEHHUE OCAIKOB C 00pa30BaHUEM KOMILIEKCHBIX
COeIUHEHH?

BeimageT v ocaiok npu ciauBaHuU HachimeHHbIX pacTBopoB: SICl, u CaSQO,; CaCl, u
SrS0O47?



12.

B kakoii nocneaoBaTeIbHOCTH TOJKHBI BBINAIaTh OCAJIKH, €CIIM K pacTBOpaM, Co-
JeprKaliiM HOHBL: 1) Ca®*, Ba®™, Sr*" u 2) CI', I, Br', noctreneHHo mpuOaBiIsTh: K
nepBoMy pactBop Na,SOy, a ko Bropomy pactsop AgNO3?

13. Kakas u3 AByX coseit Ooiblie pacTBOpUMa U BO CKoiIbko pa3: CaSO, umm BaSO,, BaCO3
unu SrCO3, Pbl, wnu PbCI,?

14. OcraneTcst 1 mpo3padnbiM GuiIbTpat u3-moxa ocagka PbCl,, eciu k Hemy 106aBUTH
pacTBOp oAU Kamusi?

15. B HachIeHHOM pactBope Pbl, konmentpamus noama nonos pasxa 1,310 mons/i.
Haiinure KOHLIEHTpaMiO HOHOB Pb?* B sTOM pacTBope.

16. B naceimenaom pactBope Mgs(PO4), 06beMoM 10 11 COAEPKUTCS CONb MAcCoi 3 T.
Brruncnute ee pacTBOPUMOCTD U HAMIUTE MOJISIPHBIE KOHIIEHTPAIMK Ka)KI0TO HOHA B
3TOM PacTBOPE.

17. Yem onpenensieTcs CTENCHh CMEIIIEHUS PAaBHOBECHS TUCCOIMAIIMY BOJIBI TIPU PACTBO-
PEHUM B HE COIIM, CTIOCOOHOM K THUAPOIH3Y?

18. Beeraa nmu HEMTPaIbHOCTH paCTBOpPA COMH YKa3bIBaeT HA OTCYTCTBUE THApONU3a?
Oo6wbscuure.

19. llyis pacTBOpOB Kakux coseid pH nMeer Takoe e 3Ha4eHHe, Kak Jyis Bobl? [TokaxuTte
s10 Ha mpumMepe NaCl u CH;COONHy,.

20. Kakue u3 coseii He MOABEPralOTCs TUAPOIU3Y, U €CITU TOBEPratoTCs, TO MO0 KAKOMY
tumny: K;SO4, NaySe, BaS, RbNO3, ZnCh, K;SO3, KCIO3;, HCOOK, NaC10,4, KBrO?

21. Jlnsa xakoui conmu pH pactBopa Oyaet umets 6ombiiee 3HaueHne: NaNO3 uimu NaNO,,
CH3COOK wumun CH3COONH,, KCIO nnn KCIO3?

22. JlaliTe CpaBHUTEIBHYIO XapaKTEPUCTHKY CYIb()ATOB, CYTbPUTOB U CYIb(UIOB IIIE-
JIOYHBIX METAJUIOB MO UX CIIOCOOHOCTH K THAPOIIU3Y.

23. Kakue 1B paBHOBECHBIE CUCTEMBI B PACTBOPAX KUCIBIX COJIECH OMPEEIISIOT sl HUX
sHauenue pH? UTo sBiseTcs MpUIUHON MIeTOYHOM cpeanl 1t pactBopoB NaHCO; n
kucioit st pactBopoB NaHSO3?

24. JIns Kakux coJeil TUAPOIIN3 MPOXOIUT cTyneHsIMu? Uem ompenenseTcst X Yucio U Kak
U3MEHSETCS HMHTEHCUBHOCTh THIPOJIN3a OT MEePBOM CTYNEHH K MOCIeIHEeN?

25. Tlouemy manuHOBasi okpacka ¢peHodTanenHa B pacTBOpPE aleraTa HaTPUsI CTAHOBUTCS
0oJiee HHTEHCHUBHOM IPU HATPEBAHHWH PAaCcTBOPa M CHOBA OJICAHEET IIPH €TI0 OXJIAKICHUH?

26. OOBsICHUTE MPUINHY H3MEHEHUS CTETICHH THIPOJIN3a COJICH MPU HArpeBaHUM UX pac-
TBOPOB, OCHOBBIBASICh Ha 3aBUCMOCTH JIUCCOIMAIIMH BOJBI OT TEMIIEPATYPHIL.

27. YTo Ha3bIBAIOT KOHCTAHTOM ruaponu3a Ke. 3aBUCUT JI1 3Ta BEIMYMHA OT: IPUPOIBI COIIH,
KOHIIEHTpAIlUU pacTBOpa, TemrepaTypsl? UeM onpezensercss 60blliee WM MEHbIIIEe
3HaueHue Ke i pa3iudHbIX COJCH?

Tema: «OKHuCIUTE/ILHO-BOCCTAHOBUTEIbHBIE PeaKIHMU M JJIeKTPOXHMHUYECKHUe

NMpouecch»

1. TloxaxwuTe yCIOBHOCTh TEPMHHOB «IIPUHUMAET» U «OTAAET» IEKTPOHBI IIPH OMpee-
JeHuu PYHKUUN OKUCIUTENS U BoccTaHOBUTENS. [louemy Takasi yCIOBHOCTh BO3MOKHA?

2. UYro Ha3BIBAIOT CONMPSKEHHOW OKHCIUTEIHHO-BOCCTAHOBUTEIBHOM Mapoi M CKOJIBKO UX

AOJIKHO Y4aCTBOBAThH B OKHCJIUTENbHO-BOCCTAHOBUTEILHOM peaKLII/II/I? qCMy
COOTBETCTBYCT KaxxJas U3 HUX?
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11.
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13.

YTo Ha3BIBAIOT OKUCIUTENLHO-BOCCTAHOBUTEIHHBIMU KO3 duueHTamu? Kakue MeTo b1
CYIIECTBYIOT JiJIsl UX omnpezeneHus? [lokaxuTe CylHoCTh KaXa0ro U 00OBSICHUTE, B
KaKUX CIIy4asiX U MO4YeMy OJMH U3 HUX MPEINOYTHTEIIbHEE IPYroro.

MEHSIFOTCS MJTH OCTAIOTCSI IIOCTOSTHHBIMHU 3apsii U ATOMHBIH COCTaB MOHOB, Y4aCTBYIOIIHX
B OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/IHX? Bo3MoxxHO 1 IpeBpaliCHUC IMPOCTOro
MOHA B OKCOAHWOH MJTM 0OpaTHBIN mporecc?

Ecnu kucnora, B3siTast B M30bITKE, yUaCTBYET B PEaKIIMU KaK OKUCIUTEIb UM BOCCTA-
HOBHUTEIIb, TO COBIA/AET JIU JUUIs Hee KOA((UIIMEHT B MOJIEKYJIIPHOM YPaBHEHUHU
peaKklyy C OKHCIUTEIbHO-BOCCTAaHOBUTENBHBIM? Pa3bepute 3Tu ciiyuan Ha nmpumepax
B3aMMOJICHCTBHS: ME/IU C pa30aBIIeHHON a30THOW KUCIIOTOM, CONISTHON KUCIIOTHI C
JUXPOMATOM Kajlusl.

OObsicHUTE TPUYUHY PE3KOT0 PA3IUYHUS OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB
nByx metayioB 1 rpynnel [IC, Haxoasmmxcs B 5-M nepHoe.

Hanumure ypaBHeHus moaypeakiuii 1 HOHHO-MOJIEKYJISIPHbIE YpaBHEHUS, KOTOPBIMU
MOTYT OBITh BbIPaXK€HBI IPOLIECCHI OKUCIIEHNUS U BOCCTAHOBJICHHSI B BOJHBIX pacTBOpax,
UIYIIUX 10 CIACAYIOIMHUM CXEMaM:

KC10 + KJ + H,SO4—
KBiOz+ HC1 — BiCls+
KC103+ KNO; —KC1 + ...
KCIO + KJ + H,0— KC1 +

Ilokaxkute BIUSHHIE Cp€Aanl Ha MMPOTECKAaHUE OKUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX peaKHI/Iﬁ
Ha OpuMEpPE U3MCHCHUS OKHCJIUTEILHON eMKOCTH neépmMaHraHart - MOHaA.

KakuMu KUCIIOTaMU MOYHO TIOJIB30BaThCS ISl CO3/IaHUS CPEJIbI IIPH MTPOBEACHUN
Red-Ox peakiuii? [Touemy ¢ 3TOH IEIBI0 IPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KHCIIOTY?

CHOCO6CTBy€T JIK KUCJIasg Cpeaa: a) OKHCJICHHIO KaTUOHOB 10 OKCOAaHHOHOB;, 6) OKHC-
JINTCIIBHOMY JEUCTBUIO OKCOaHHOHOB?

QﬂeKmpopole nomenuuaiol u HanpaeJjieHue OKUCIUMEJIbHO-
eoccmauoeumeﬂbnblxpeakuuﬁ
Kakne oKHCIUTEIEHO-BOCCTAHOBUTEIBHEBIC CUCTEMBI Ha3bIBAIOT rerepo- u roMOrcH-

HbIMH? UTO SBJISICTCS MPUYMHON BOZHUKHOBEHHUS CKa4yKa MOTCHIMAIA B CHCTEMaX
nepBoro tumna? YmaeTcs Jih SKCIIEPUMEHTAIBHO ONPEETUTh €ro aOCOM0THOE 3HAUCHHUE,
OTHOCHUTEJIBHOE 3HAaYeHUE?

UYeM JT0JDKHBI OTIIUYATHCS IPYT OT JPYra JIBE OKUCITUTEILHO-BOCCTAHOBUTEIHHBIC
CUCTEMBI JJI TOT0, YTOOBI UX MOYKHO OBLIO MCTIOIh30BaTh MPU COCTABICHHUH
rajbBaHUYECKOTO diieMeHTa?

Kaxkyro napopmaImio coaepkKuT 3MEKTPOXUMUYECKHUHN Pl CTAHAAPTHBIX JIEKTPOTHBIX
MMOTEHITMAJIOB O CpaBHUTEILHOUN akTUBHOCTU BD 1 OD meramnos? [louemy oH naet Bo3-



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

MO>KHOCTb OIIeHUTh DJ]C ranpbBaHHUYECKHUX 3JIEMEHTOB, COCTABIICEHHBIX U3 JIIOOBIX Map
METaIIOB?

[Touemy BOIOpOAHBIN 3JEKTPO/ B MAPE C MEHBIM MOJY3JIEMEHTOM SIBJIIETCS aHOJIOM, a B
nape ¢ [MHKOM - KaToJIoM?

N3 getpipex metamioB Ag, Cu, AU 1 Sn BeIOEpHTE T Maphl, KOTOPBIC JAIOT HAM-
MeHbIIyIo U Hanbonpiryio 3/1C cocTaBneHHOT0 U3 HUX rajJbBaHUYECKOTO JIEMEHTA.

[To xakoii popmyIie MOKHO HAUTH SIEKTPOTHBINA MTOTSHITHAT METAJIJIa TIPH JIFOOBIX
TEMIIEpaType U KOHLEHTPALMU PACTBOPA €ro COJIH, €CJIN Uil HETO U3BECTHO 3HAYCHHE
¢°? Ilpu KakuX ycIoBHUAX G=(°?

Kaxue n3meHneHuss KOHIIEHTpaLMi pacTBOPOB COJIEN Ha 3JIEKTPOJIE-OKUCIUTENE U
3JIEKTPO/1€-BOCCTAHOBUTENIE IPUBOAT K YBEJIMUEHHUIO U yMeHbIeHut0 DJ[C?

ToueMmy B KauecTBe oKucuTels ucnonbsyeres xpoM \VI\ B cocrase nona Cry0;%, a He B
2-

cocrase noHa CrO,~, u mouemy oxucieaue xpoma \l\ 10 xpoma \VI\ mpoBoautcs B 1me-

JIOYHOM cpene?

Inexkmponus. Koppozus memannos.
Kakwe a5ekTpoXuMruiecKre mpoIecchl MPOTEKAIOT Ha JIEKTPOIaX MPH dIIEKTPOIIN3E

paciuiaBoB A1ekTposnToB? IlpuBeuTe npumepsl.

M3 kakux TpoIIeCcCoB ciiaraeTcst 001mas peakius JIEKTPOXUMHUIECKOTO PA3I0KEHUS
BelecTsa?

YeM oTiim4aeTcs MEKTPOJIA3 BOJHBIX PACTBOPOB JIEKTPOIUTOB OT JIEKTPOIN3a X
paciuiaBoB? Kakue HOHBI M MOJIEKYJIbI, HAXOSALIMECS B BOJHBIX PACTBOPAX COJEH MOTYT
BOCCTAHABJIMBATLCA HA KaTOAC U OKUCIIITHCA Ha aHO}Ie? Hanmmmre YpaBHCHUA
COOTBETCTBYIOIIMUX PEAKLIUM.

[Tpu KaKMX YCIOBHUSX U U3 KAaKUX COJICH, BO3MOYKHO, TIOJIYYHUTh C MIOMOIIIBIO AJICKTPOJIN3a
OJTHOBPEMEHHO IIEJI0Yb ¥ KUCIIOTY?

Haiite popmynupoBky 3akoHoB Dapajes 1 uX MaTeMaTH4ecKue BeIpakeHus. YTo Ha-
3bIBatoT uncioMm Papazes F? Uemy paBHa 3Ta BeJIMUMHA B KYJIOHAaX U amIiep-yacax?

Bceraa nu macca BeIICIUBIIETOCS HA JIEKTPOJE BEIIECTBA COOTBETCTBYET KOJIMYECTBY
MPOILEIIIEr0 YEPE3 IEKTPOIUT deKTpruyecTBa? SBISIETCS JIM 3TO HAPYIICHHUEM 3aKOHOB
dapanes? Uto Ha3bIBAIOT BHIXO0M 110 TOKY \BT\?

[Mpu snekrponuze pactBopoB AGNO3, CuSOy, BiCls, Haxoasmuxcs B mocie10BaTeIbHO
COEJIMHEHHBIX 3JIEKTPOJIM3Epax, BhIIEIUIOCH 5,41 cepeOpa. Haiinute maccy
BBIJICTIUBIINXCS TIPA TOM MEIAU U BUCMYTA.

OnMHAKOBO JIM OTHOIIIEHHE K KOPPO3UU TEXHHUYECKOTO M XUMHUECKH YUCTOTO MeTasuia’?
UYeM BBI3BIBACTCSI KOPPO3HS OOBIYHON CTANN?



217.

28.

CoBrnaziaeT 11 cpaBHUTENbHAS OIICHKA CTIOCOOHOCTH K KOPPO3HH Kelle3a U aTIOMUHUS 110
3HAYCHUIO UX CTaH}IapTHI)IX SHCKTPOJIHLIX IIOTCHIIMAJIOB U 110 UX IMMOBCACHUIO B KOHTAKTEC
¢ BOO¥?

Kaxkwue cymecTByroT criocoObl 3alUThl METAJUIOB OT Koppo3un? KpaTko usnnoxure
CYIIHOCTH KaXKJIOTO U3 HUX.

Tema: «KoMImjiekcHbIe COCIMHECHMU D

1.

2.

1)
2)
3)

10.

11.

12.

Kakue coenuHeHNI MOYKHO OTHECTH K KOMILIEKCHBIM?

[Tonb3ysich MONOKEHUSIMU KOOPAMHAIIMOHHOM Teopun BepHepa maiite onpenenenus
CJICTYIOIIMM TIOHSTHSIM: 8) KOMIUIEKCOOOPa30BaTelib, 0) IMTaHIbl, B) KOOPAUHAIIMOHHOE
YHUCJI0 KOMIUIEKCOO0Opa30BaTes, I') BHYTPEHHSS U BHENTHSSA c(hepa KOMILIEKCa.

Kak onpenensitorcs 3apsii KOMIZIEKCHOTO MOHA U CTENICHb OKUCTICHUS
KOMILIEKCO0OpazoBaTesi?

Kaxas cBs3b MeX1y CTpPOEHHEM aTOMOB 3JIEMEHTOB M UX CIIOCOOHOCTBIO K
KoMILIeKcooOpazoBanuio? IIpuBeanre mpuMepsl THIIMYHBIX KOMILIEKCOOOpa3oBaTeIeH.

HpI/IBe,I[I/ITe IMPUMCEPLI TUIIUYHBIX JIATaHAO0B. Kaxwne nuranapl Ha3bIBaIOTCS
MOHOJCHTAaTHBIMHU U KaKHEC HOJ'II/II[eHTaTHI)IMI/I?

Kaxkoe BrnusiHue 10KHO OKa3bIBaTh Ha 3HAYEHHUE KOOPAMHAIIMOHHOTO YHCIIA YBETUUCHHE
paauyca u 3apsaja: a) KoMIuiekcooopaszonarensi, 0) nurannoB? Kakum cooTHoleHHEM
JIBYX CHJI, ICUCTBYIOIINX MEXK/Y IIEHTPATHLHBIM aTOMOM U JIITAHJIaMH U MEKTy CAMHUMH
JUTaHJaMU, OIIPENENsIeTcs KOOPAUHAIIMOHHOE YU CIIO?

HpI/IBe,I[I/ITC IMPUMEPBI KOMITJICKCHBIX COGHHHGHHﬁZ

C KOMIINICKCHBIM aHHNOHOM,
C KOMIINICKCHBIM KaTHOHOM,
SABJIAIOIOUXCA HEIJICKTPOJIIUTAMMU.

JlaiiTe M Ha3BaHUE.
JaiiTe onpeneneHue U NpUBEAUTE MPUMEPHI OCHOBHBIX TUIIOB KOMILJIEKCHBIX

COCIUHEHUH.
VYKaxxute OCHOBHBIE BUIbI N30MEPUU KOMILUIEKCHBIX coeiMHeHul. [IpuBenute npumMepsl.

Kak ¢ no3unuit MmeTos1a BaJICHTHBIX CBsi3el OOBSICHUTH 00pa30BaHUE CBS3EH MEXIy
KOMIUTIEKcooOpa3oBaTeneM 1 auranaaMu? Kakne opOurany neHTpasbHOTO aTOMa MOT'YT
OJIHOBPEMEHHO Y4acTBOBaTh B 00pa3oBaHuM cBsi3eil? Yem 310 onpenensiercs?

Kakyro reomerpudeckyro KOHGUTYpaIUI0 UMEET KOMIUIEKCHBIN HOH MPU 3HAYSHHUH
KOOPIMHAIIMOHHOTO YKCJIa KOMIUIEKcooOpa3oBarens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIME TUITBI THOPUANU3AIIMH OpOUTAICH.

Kaxkue xoMImiekcHbIe COeAMHEHHS HA3bIBAIOTCS BHEIITHEOPOUTATHLHBIMU U
BHYTpUOPOUTANBEHEIMU? UeM 00bsACHACTCS UX pa3inyHas IPOYHOCTH?



13.

14.

15.

16.

17.

18.
19.
20.

21.

22.

23.

24,

25.

[To KakuM 3KCIIEpUMEHTAIbHBIM TAHHBIM HAXOASAT YUCIIO HECTIAPEHHBIX 3JIEKTPOHOB B
komiuiekcax? [IpuBenure nmpumepsl.

Kakune KoMIIeKChl Ha3bIBalOT BEICOKOCIIMHOBLIMU M HU3KOCIIMHOBBIMH? Y KaXKUTE
napamMeTpbl, KOTOPBIC ABIAIOTCA 11 HUX O6H_II/IMI/I " Pa3JIMIHBIMU.

Kakas Teopus monyuniia Ha3BaHUE TCOPUH KPUCTATUIMYECKOTO moJisi? Yem oTinmyuaeTcs
oHa ot Mmetona BC?

Uro Takoe 3HEprus pacleIuIeHUs] KPUCTAIUIMYECKUM OJIEM, OT YETO OHA 3aBUCHUT?
Kakwue (hakTopsl onpenesisroT MoJ0KEeHHE JIMTaHJa B CIIEKTPOXUMHUYECKOM psiLy?

Kax TKII 00bsicHSIET 3aKOHOMEPHOCTH U3MEHEHUS YCTOWYMBOCTH KOMIUIEKCHBIX
COEeIUHEHU?

Ucxons u3 TKII, 00BbsACHUTH OKpAaCKy KOMIUIEKCHBIX COEIMHEHHMH.
Yto sABIAETCS KOJIUYECTBEHHON XapaKTEePUCTUKON YCTOMYMBOCTH KOMIIJIEKCHBIX
MOHOB?

KakoBo cooTHomIeHHE MEX Ty 00IIIe KOHCTAHTOW HECTOMKOCTH U KOHCTAHTAMH,
XapaKTEepU3YIOIIUMHU OTAEIbHBIE CTaJANH IIPOLECCA TUCCOIMALIMY KOMIIJIEKCHOTO HOHA?

Kakoe BiausiHUE OKa3bIBaeT KOMILUIEKCOOOPA30BaTEIIb HA CBA3H B KOOPIMHHUPOBAHHBIX
okoJio Hero Mosiekyimax H,O nm NH3?

HpI/IBCI[I/ITe MMPUMCPBHI, IMOKA3BIBAIOIIUC BIMAHNUEC KOOPAUHALIMNA HA OKUCIUTCIIBHO-
BOCCTAaHOBHUTEJIbHEIC CBOMCTBA KOMHHGKCOO6paSOBaTeHH.

CocrtaBbTe KOOpAUHALIMOHHBIC (hopMyJibl cieayromux coenuneruii: 2NH4Cl-PtCly,
K,C,0,-CuC,0,, KCI-AuCl;, 2Ca(CN), -Fe(CN),, (NH,)4Fe(SO,),.

Boamsrii pactBop nepBoro nzomepa cocraBa Pt(SO,)(OH)2-4NH;3; umeer pH="7,2 0,1 M
pactBop BTOporo uzomepa - pH = 13,3 npu 25°C. Tlo pe3ynbTaram oIbITa COCTaBbTE
KOpJMHALMOHHBIE (POPMYIIBI 000UX H30MEPOB.

Tema: «Qaementsl VIIA, VIA, VA rpynm»

1.

PaccmoTtpuTe 3aBUCUMOCTh aTOMHOTO pajlyca, SHEPTUU HOHU3ALMH U CPOJCTBA K
3JIEKTPOHY aTOMOB raJIOT€HOB OT MX aTOMHOr0o HoMmepa. [louemy ¢ yBennueHuem
aTOMHOI'0 HOMEpA AJIEMEHTA SHEPTys HOHU3AIMKN YMEHBIIAETCSI HEMOHOTOHHO, a
CPOJICTBO K 3JICKTPOHY BHauaje yBEIUYUBACTCS, a 3aTEM YMEHbIIIACTCS?

KakoBbI cTeneHH OKUCIICHUS TaJION€HOB, U KaKasi CTCIICHh OKUCICHHS Hanboee
YCTOMYMBA JIJIsl KAXKJI0TO TasioreHa? B Buje Kakux coeAMHEHUN OHU HaXOMASTCS B
npupoae?

Koraa u keM ObLTH BIIEPBBIE OTKPHITHI TAJIOTEHBI?

HUcnions3ys Teopuro MO, 00bsicHUTE, TOUEMY DHEPTHUS TUCCOIHAIIUN MOJICKYI [
OTHOCUTENLHO HeBeInKa. Kak u3aMeHseTcss MexXbsIepHOE PACCTOSIHUE U SHEPTHs CBS3HU B
psay oT propa K Hoxy U 4em 3TO 0ObsICHAETCS?

Kak n3Mensiercs arperaTHOe COCTOSIHUE U IIBET TaJIOT€HOB B ATOM PSily rajJlOreHOB?



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

Kak n3mensiercs OKMCIUTEIbHO-BOCCTAHOBUTEIbHAS AKTUBHOCTD B psiy TasioreHoB? Uem
00BICHSIETCST 0CO00 BBICOKAsI aKTUBHOCTH (hTOpa?

Kax uzmensiercst cTpykTypa, JUIMHHA U 3HEprus cBsi3u B pany oT HF x HI, u uem a0
o0Bbsicugercs? Kak MeHseTCs B 9TOM psy CHIla KUCIOT?

Kak u3mensiercst BocctaHOBUTENbHASI aKTUBHOCTD B psiny oT HF k HI 1 uem 3T0
oOBsicHsieTcs?

Kaxk B3auMOAEHCTBYIOT TaJIOT€HBI C BOAOW, KAKOBBI 3aKOHOMEPHOCTH JAHHOTO
B3auMOJIeHCTBHA? UeM OTIIMYaI0TCs peakIuy B3auMOICHCTBHS (pTopa ¢ BOIoH 1
IIeJ09aMH1 OT MOJOOHBIX PEAKIIMU C PYTUMHU rajoreHamu. OIMHAKOBBI JIU TPOTYKTHI
peakiuii B3aMMOICHCTBUS XJIopa, Opoma, Ho/1a C XOJIIOAHBIMHU U TOPSYUMH PACTBOPAMU
mieyouei?

Kaxk 3aBuCHT yCTOWYMBOCTH OKCOKHUCIIOT U UX COJIEH OT CTPYKTypbl? CpaBHHUTE CHITY
OKCOKHCJIOT, UX OKUCIIUTENIBbHYIO aKTUBHOCTD. [IpuBenTe ypaBHEHUS pEeaKIUi.
Pacnipoctpanenne kuciopoia ¥ XaabKOT€HOB B IPUPOJE, MUHEPAIIBI UX COAEPIKALIME.
OTKpBITHE DIIEMEHTOB.

[TonoxeHue xaabKOreHOB B EpUoandecKkoi cucteme. CTpyKTypa UX aTOMOB. 3aKo-
HOMEPHOCTH B U3BMEHEHUHU Pa3MEPOB aTOMOB, HOHOB, SHEPTUU HOHU3ALIUN, SHEPTUH
CPOJCTBA K 3JIEKTPOHY, AIEKTPOOTPHULIATEIBHOCTH.

CriocoObI nostyyeHHst MPOCTHIX BEIIECTB XaJIbKOT€HOB. 3AKOHOMEPHOCTH B U3MEHEHUH
arperaTHOrO COCTOSIHMS BEIIECTBA, CTPYKTYPbI IPOCTHIX BellecTB. Kak usmensercs
SHEPIUs CBSA3M B MOJIEKYJIaX U MOHAX U XapaKTep paclpeleeHHs JIEKTPOHOB B HUX?
Kax uzmensiercs 3apsi Ha aToMe KUCI0pOoJa U MPUPOAa XUMUUECKOH CBsA3H okcuaoB |l u
Il nepronos? Kakue napameTpbl OKCHUIOB ITO3BOJISIFOT Pa3/I€IUTh UX Ha KUCIOTHBIE,
OCHOBHBIE U aM(oTepHbIe?

Kak u3menstorcst puznyueckue CBOMCTBA OT KMCIOPO/1a K MOJIOHUIO, YUEM OIpeIeNsieTcs
XapakTep Takoro usmeHeHus? OnpeneauTe N3MEHEHHE OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHON aKTUBHOCTHU IIPU MEPEXOJE OT KUCIOPOAA K IOJOHUIO.

CrpykTypa BOZOPOAHBIX coerHeHuil. OcoOble CBONCTBA BO/BI. XalbKOI'€HOBOIO-
pOJHBIE KUCIOTHI. VI3MEHEHHE CUIIBI KUCIIOT U BOCCTAHOBUTEIbHOW AaKTUBHOCTH C
YBEJIIMYEHHEM TOPSIIKOBOIO HOMEpa XalbKOreHOB. Kak u3MeHstoTcst pu3ndeckue
CBOMCTBA 3TUX coenuHeHn? CTIOCOOBI MOTYISHHUS XaIbKOT€HOBOIOPOIOB.
Kucnoponnsle coearHeHNs XaJlbKOI€HOB. I3MeHeHue CTpyKTypbl OKCUIOB C YBEIH -
YEHHEM CTEIIEHU OKHcIeHus. PactBopuMocTs okcuioB B Boje. Kuciopoaconepixkaiye
KUCTOTHI. I3MEeHEeHHe UX OKUCIUTENbHO-BOCCTAaHOBUTENbHON yHKIMHU. TrocepHas,
HaJICepHas KUCIOTHL. PacTBOPUMOCTH CcoJielt 3THX KUCIOT B Bojae. OcoOble CBOMCTBA
cepHol KucioTel. Oneym. MI3MeHeHre OCHOBHOCTH KUCIJIOT OT CEphI K TEJLLYpY.
3HaueHUE XaJIbKOT€HOB U UX COSAMHEHUMN, UX POJIb B )KHBOM OpPraHU3Me.

OnpenenuTtsb JIEKTPOHHYIO CTPYKTYpY 31emMenToB V A rpynmnsl. Kak ona mensetcs?
Oco0eHHOCTH ANEKTPOHHON CTPYKTYPBI KXKIOTO 3JIEMEHTA.

Kak u3meHsieTcst CTpykTypa, arperaTHoe COCTOSIHHE U PEaKIIMOHHAsl CIOCOOHOCTh
npocThIX BemecTB V A rpymibi?

Oco0eHHOCTH CTPYKTYPBI BOJIOPOIHBIX COSAUHEHHM, UX KUCIOTHO-OCHOBHAS U
OKHCIIUTEIHHO-BOCCTAHOBUTENbHAS (QyHKIMU. Kak U3MEHSIOTCS 9TH TapaMeTphl B
rpynne? Yem 00bscHAETCS Takoe u3MeHeHne? A30THCTOBOIOPOAHAS KUCIIOTA, €€ COIH.
Oco6eHHOCTH CTPYKTYPHI, CBOMCTBA, YCTOWIMBOCTH, PACTBOPUMOCTH COJICH aMMOHUS,
dbochonus.



22.

23.

24,

INanorennapl. OcOOEHHOCTH UX CTPYKTYpPBI, CBOMCTB, PEaKLIMOHHOM CIIOCOOHOCTH,
PacTBOPUMOCTH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHON AKTUBHOCTH.

Oco0eHHOCTH CTPYKTYphI U CBOMCTB OKCHUJIOB, KUCIIOPOACOAEPKAILMX KUCIOT, UX
OKHCIUTEIbHO-BOCCTAaHOBUTENbHAS (pyHKIM. OCHOBaHUS, 00pazyeMble yieMeHTaMu V
rpynisl. 3MeHeHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHON (DYHKIIUHN 3THX 3JIEMEHTOB B
BBICIIEM BaJIEHTHOM COCTOSIHUU KHCIIOTOOOpa30BaTelsl.

Ponb 351eMeHTOB V IpymIbl M X COEAMHEHUN B IPUPOJIE.

Tema: «Jaementsl IV A, 111 A rpynm»

1.

10.

11.
12.

13.

14.
15.

PaccmoTpuTe 351eKTpoHHBIE KOH(PUTypau aToMoB p- a1eMeHToB IV A rpymnmel. Kak
U3MEHSIOTCS aTOMHBIE PAaJIUyChl, SHEPTUS HOHU3ALIUU, CPOACTBO K AJIEKTPOHY C
YBEJIIMYEHHEM NTOPSIIKOBOIO HOMEpA dJIEMEHTa?

Kaxossl ctenenu okucienus saemMeHToB |V A rpynnei? Kak usmeHsieTcsi yCTOWYUBOCTh
COEJIMHEHUH C pa3IMYHOM CTENEHbI0 OKUCIICHUS C YBETUUEHUEM MOPSIKOBOTO HOMEpa
snemMeHTta’?

Pacripoctpanenue 3meMeHTOB B pupoe. CriocoObl MOTYyIeHHS TPOCTHIX BEIIECTB.
JlaiiTe XapaKTepUCTUKY IIPOCTHIM BerecTBaM neMeHToB |V A rpymnmsl. [Tokaxure
CTPYKTYpPHI pa3auuHbIX Moaudukamuii. O0bscHUTE pa3innune GU3NIeCKUX CBOUCTB,
UMEIOIIHNXCS MOIU(DHUKAITUN TTPOCTHIX BEIIECTB P- 3JIeMEHTOB |V rpyniibL.

[ToxaxwuTte BIUSHUE CTPYKTYPBI IPOCTHIX BEIIECTB HA XUMUYECKYIO AKTUBHOCTb.
IIpuBenure ypaBHEHUS pEAKLUN.

PaccmoTpute CTpyKTypy AMTalOr€HUI0B U TETPArajJoreHu0B JieMeHToB |VA rpymnisl.
Kak m3mensitores puznueckue 1 XUMUYECKUE CBOWCTBA JaHHBIX COSAMHEHUN?
Bognoponusie coenunenus anementoB |VA rpynmsl. X cTpykTypa, ©3MEeHEHHE
XapakTepa CBSI3eH, TEpMOYCTOMYNBOCTb, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS aKTUBHOCTD,
XapaKTepUCTHKA (PU3NYECKUX U XUMHUYECKHX CBOUCTB.

Oco0eHHOCTH CTPYKTYPHI U CBOMCTB OKCHUJIOB 2JIEMEHTOB MOATPYIIEI yraepoaa B [I- u
IV-xBaneHTHOM cocTosiHUH. VX yCTOWYMBOCTD, OKUCIUTEILHO-BOCCTAHOBUTEIHHBIC
CBOICTBA, KUCIIOTHO-OCHOBHAS (PYHKIIHS.

Kucnoponacoaepxaiue kucioTsl p-3seMentoB |V rpynmnsl. Ux cTpykTypa,
YCTOMYHMBOCTh, OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA, KUCIIOTHO-OCHOBHBIE
CBOMCTBA.

Oco0eHHOCTH CTPYKTYPBI H CBOMCTBA COJIEH KHCIIOPOICOAEPIKAIINX KUCIOT, N3MEHEHUE
PacTBOPUMOCTH, TEPMOYCTOMUNBOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIHLHON aKTUBHOCTH.
Pounb snementoB VA rpynnel B ipupoae. Vx npumeHeHue.

KakoBbI a5ekTpoHHBIE KOH(UTYpaluu aToMoB 3ieMeHTOB |11-A rpynns! 1 BaneHTHbIE
COCTOSIHUS U3 HUX BbITeKarone? Kak n3MeHsAI0TCs 3HaUE€HUS aTOMHBIX PaJnyCOB,
NOTEHLMAJI0B HOHU3AIUH, SHEPTUU CPOJACTBA K AIEKTPOHY, JIEKTPOOTPULIATEILHOCTH ?
Kaxue rubpuHpie cOCTOSHUS BaJICHTHBIX OpOUTAIeN XapaKTePHBbI JIJIsl 2JIEMEHTOB
JAHHOTO psia?

Kak n3mensiercst xapakrep cBsizel B cCOeIMHEHUAX 00pa, aTFOMUHUS, TN, UHAUS U
Tasuus?

CpaBHuUTE pacpoOCTPaHEHHOCTh U (POPMbI HAXOKACHHS TAHHBIX 3JIEMEHTOB B IIPUPOJIE.
Kakwue npocTbie BeniecTBa MOTYT OBITh B3SThI B KA4€CTBE BOCCTAHOBUTENEH IS
noJy4eHus: 6opa, aTOMUHUS, TaJUIns, HHIMS, Taus? KakoBbl yCclI0BuUS TPOTEKaHUs



16.
17.
18.

19.

20.

21.

22.

JaHHbIX peakuuii? Llenecoobpa3zHo jau MoaydeHNe aTFOMUHUS U3 OKCUIa XUMUYECKUM
crocobom?

Kakumu cioco6amu rmoryqaroT 60p 0co0oi 4ncToThl? MOKHO JIM TAKUM K€ 00pa3oM
MOJIy4aTh alIFOMUHUM, TaJUTNi, UHIAN, TaTJIANA?

CpaBHMTE XUMHUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB, OTMETHTE CXOJCTBO U PA3IMYHMSL.
Kak n3mensercs nonspusymoluee 1eHCTBUE HOHOB B Psily OT O00pa K TaUTUIO U
CIOCOOHOCTB MX K rupaTaluy B BogHOM pactBope? [louemy Oop B pacTBopax He
o0pasyeT KaTuOHOB?

I'uapunst 6opa. Onpenenure cTeneHb OKUCIEHUs 0opa B TUOOpaHe, TeOMETPHUECKYIO
MoJenb MoJieKyibl. Kak o0bsicHsaeTcst 00pa3oBaHue MOCTUKOBBIX cBsi3eil B-H-B B
nubopane o metoay MO B TpexiieHTpoBoM npubamxkeHun? CpaBHUTe (pU3nUYecKue U
XUMHAYECKHE CBOMCTBA THAPUIOB PACCMATPUBAEMBIX 3JIEMEHTOB. KoMILIeKCHBIE
THJIPHIBL.

JlaiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY OKCUA0B O0pa, aTFOMUHUS, TaJTUS, UHIHS,
Tayus. B ueM 0co0eHHOCTH CTPOEHHSI OKCHIA ATFOMUHUS?

Oxkcokucnotel 6opa. Kak 6opHast kucinora nonusupyet B Boje? Kakoa cuia Toit
KUCI0THI? YTo 00pasyercs mpu HarpeBaHuu opToOopHOM kucnoThl? IposBiseT mu
OOpHast KHCJIOTa U OCHOBHBIE CBOMCTBA, MPUBEIUTE TOKA3aTeIbCTBA ATOMY. [lonmnbopHbIe
KUCJOTHI U ux conu. [louemy pacTBop Oypbl HMeeT LIeN0oYHYI0 peakuuto. Ilepbopatsl.
I'mapoxcun amoMunus. Kak Mo)xHO 00BsICHUTB ero aMpoTepHOCcTh? KakoB xapakrep
U3MEHEHUS KHCIOTHO-OCHOBHBIX CBOMCTB OT FMIAPOKCHA ATFOMUHUS K THAPOKCUILY
tayuwst (111)?

lNanorennapl. AKIENTOpPHBIE CBOMCTBA aTOMOB 0Opa, aJIFOMUHUS B MOJIEKYJIaxX
TpuranoreHu10B. OxapakTepu3yinTe CBOHCTBa TETpadhTOPOOOPHOI KHCIOTH U
teTpadTopobopa- ToB. Kak U3MeHsI0TCA CTPYKTypa M CBOMCTBA IaJION€HUIIOB JIEMEHTOB
I11-A rpymisl B 3aBUCUMOCTH OT MIPUPO/IBI LIECHTPAIBHOTO aTOMa U CTPYKTYPhI aTOMa
rajioresa’?

Tema: «Jaementsl |A-11A rpynnbn»

1.

[ToueMy mIen0YHBIE METAIIIBI MATKHUE, JIETKO JIETYUHE; KaK U3MEHSAETCS IPOYHOCTh Y
meTaios I rpynnel. CpaBHUTE TeMIiepaTypbl IUIABICHUS U KUIIEHUS LENOYHbIX U
I1€JI0YHO3EMENBHBIX METAJIOB, B UEM IIPUYMHA PA3INUHsL.

Kakue cocenHue 31eMEHTHI B PAAAX IIEJIO0YHBIX U IET0YHO3EMEIBHBIX METAIIIIOB
JOJIKHBI IPOSIBISTH HAUOOJIBIITYIO OJIM30CTh B CBOMCTBAX, moyemy? I ie oHn
pacIpoCTpaHEeHbl B IPUPOJIE, KAK UX MOIYUUThH?

Kax u3Mmensitores paanychl, SHEpruy HOHU3ALMH, YIEKTPOAHbBIE TOTEHIHAIIBL, THUIIBI
KPUCTAJIIMYECKUX peleToK y aiaemMeHToB [ u II rpymnmer?

Kak u3meHs0TCcs paguychl, SJHEPrUU MOHU3ALNH, JJIEKTPOIHBIE TIOTCHIIMAIIBI, XUMH-
Yyeckast akTUBHOCTH 37eMeHTOoB | 1 II rpymnmet mo otHomenuio k O; Fz; Cly; Np; S; H20,
kucnoraM u menodam? Onpenenute AH 98, AS; AG 00pazoBaHus IEPOKCHUIIOB.
UYTO NpouCXOAUT NP CropaHuy NpocThiX BemecTB MeTayuios [ u Il rpynmner? Yem
o0ecrieueHa pa3HOCTb B UX MOBEIEHUU?

Kak oTnenuth paauii OT 3JIEMEHTOB, COIMYTCTBYIOIIMX EMY B YpaHOBOH pyjie?

Kaxk n3mensiercs pactBopuMOocCTh coseil 3neMeHToB | u I rpynmsl, ¢ yem cBsi3aHOo uX
nosesieHne? CBSKUTE 3TO C SHEPTUEH KPUCTAIUIMUECKON CTPYKTYpPbI U SHEpPTruen
TUApaTali HEPACTBOPUMBIX COJIEH 311EMEHTOB | rpynmsl.



10.

11.

12.

13.

KaxoBsl cBoO¥icTBa ruApOKCHAOB 31eMeHTOB Il 1 | rpynmbl, cpaBHUTE CTETIEHH UX JTUC-
COIIMAIINHN, PACTBOPUMOCTH B IOJISIPHBIX ¥ HETIOJSIPHBIX pacTBOpHTENsAX. Kakoi BoaHBIH
pactBop: LiCl; KCI; BaCl,; BeCl, umeet Gosnee Bricokue 3HaueHust pH?

KaxoBsl Temnepatypsl pacmnana kapooHaToB, HUTpaToB 3nemMeHToB [ u 11 rpynmer? Kak
U3MEHSETCS YCTOMUMBOCTh COSMHEHHI B rpymmax?

Kak u3mMeHsI0TCSl KUCI0THO-OCHOBHBIE CBOMCTBA TaloreHuA0B 1eMeHToB | u Il rpynmst
C BO3paCTaHUEM IOPSIKOBOTO HOMEPA JIEMEHTOB?

CpaBHHTE pacTBOPUMOCTH KAPOOHATOB U THAPOKAPOOHATOB ATUX JIEMEHTOB. JKeCTKOCTh
BOJIBI M CIIOCOOBI €€ YCTPaHECHHUS.

[Mouemy Temneparypa pasnoxkenus LiBrO4 (200°C), NaBrO,4 (230°C), KBrO, (275°C),
RbBrO, (290°C) nossimaercs?

KaxoBa criocoOHOCT K KOMIUIEKCOOOpa3oBanuto y aaemeHToB | u Il rpynmner? Kakosa
YCTOHYMBOCTh KOMIUIEKCHBIX HOHOB? BHYTpHKOMILIEKCHBIE HOHBL. | MpaTHpOBaHHEIE
WOHBI, UX YCTOMYUBOCTb.

Tema: «aementsi |11B, IVB, VB rpynm»

1.

KakoBbl 0COOEHHOCTH 3NIEKTPOHHOM cTpYKTYpHhl SC, Y, La, AC, TaHTaHOHUJIOB U
akTHHOUO0B. Kakue BaJeHTHBIC COCTOSHUS OHM MPOSBIISAIOT. B ueM npuyuHa pa3imaHbIX
crerneHel okucieHus. OOBSICHUTE TOJIOKEHUE U 3THX DJIIEMEHTOB B IEPHOIUICCKON
CHCTEME.

Kak n3mensrorcs pPaanycChbl, IOTCHIMAJIBI MOHU3aINH, KPUCTAJUIMICCKHUEC CTPYKTYPhI
BEIIECTB C pOCTOM 3apsijaa sapa

KakoBa pacripocTpaHEeHHOCTb 3THX JIEMEHTOB B Iipupoae. [louemy eBponnii
BCTPEUYAETCS B MUHEPAIaxX KajabLys?

KakoBa peaknmoHHasi ClIOCOOHOCTh ATHX 3JIEMEHTOB, KaKie MOHBI 00pa3yIOTCs B BOAHBIX
pacTBoOpax, B KPUCTAIMYECKUX CTPYKTypax.

Oco0eHHOCTH CTPYKTYPhI M CBOMCTB raJIOT¢HHUIOB, OKCHJIOB, HUTPHIOB, KapOHIIOB,
TUAPUIIOB, OKcHcosel. Kak nx MOKHO MOJydnTh B BUAE THAPATOB. MOXKHO JIM IOJTyYNTh
0€3BOIHBIE COJIH.

o + + + + o
CpaBHuTE, KaKOH MOH AP , sc® , A , La® o0yazaer B OOJIBIIENA CTEINEHN KUCIOTHBIMA
cBoiictBamu? [louemy? Hanuimmre ypaBHeHHE peakLuu.

[TokaxwuTe, 4T0 OKCHIIBI U THAPOOKCH Bl TaHTaHOUAOB (111) Mo MposSBIECHIIO OCHOBHBIX
CBOMCTB YCTYIAIOT JIMIIB IIETOYHBIM U IICIOYHO3EMEIbHBIM METAJIJIAM.

YeM MOKHO OOBSICHUTH OJIM30CTh PaInyCOB IUPKOHUS ¥ TaHHUS U OTIIMYHE OT TUTAHA.
Kak u3meHstoTcs moTeHnuasl noHu3anuu B psfy Ti1-Zr-Hf? Kakossl crenenn
okucnenus Ti, Zr, Hf B coeauHenunsx aTux sneMeHToB. Kakue coctosiHus Hanbouee
YCTONYUBBI?

KakoBa cTpykrypa npoctsix BemecTs T1, Zr, Hf? Kak namensercs remneparypa
IUIABJICHUS U KUIIEHUS B 3TOM psiy? A Tak K€ SHTaJIbIUS aTOMU3ALUU U SHEPIHsl CBA3U
B X KPUCTAJIMUECKON CTPYKTYpE.
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24,

25.

KakoBbl MexaHU4JeCcKHe CBOMCTBA TUTAaHa, MIUPKOHUA U Fa(i)HI/IH? Hx YCTOIZQHBOCTB Ha
BO3yX€ U BOSMOXXHOCTH HUCITIOJIb30BAHHSA B TCXHUKCE.

OxapakTepu30BaTh yCTOWYUBOCTh OKCHIOB 3JIEMEHTOB 4-i TPYIIIIbI TTIaBHOW M TOOOYHOM
HOATPYIIIbl, 00OBSACHUTH IPUUMHY 3aKOHOMEPHOI0 H3MEHEHMsI CBOMCTB OKCHJIOB TUTAaHA,
LUPKOHUS U TaQHUSL.

OxapakTepu30BaTh KUCIOTHO-OCHOBHBIC CBOWCTBA OKCUIOB M ruapokcuaoB Ti, Zr, Hf
(IV) ipu B3aumoneiicteuu ¢ K;S,07 nu K,COs.

Bo3moskHo i o6pazoBanue coeauneHuii Timna T1(SOy)z, TI(NO3)s, Zr(NO3)s, HF(NO3),.

IMoyemy Ti, Zr, Hf mpu 006b14HO# TeMIepaType He B3aUMOICHCTBYIOT C BOJIOW H
pa30aBICHHBIMU KUCIIOTAMH, a B IPUCYTCTBUH HOHOB F B3aMMOACHCTBYIOT C Taxe
TaKUMH CIa0BIMU KUCIIOTaMU, Kak ykcycHas. [louemy HF u HF+HNOj3 nterue
pPacTBOPSIIOT 3T METaJUIbI?

Kakue coennHeHus THTaHa, MUPKOHMS U radHMs okpameHbl? [louemy?

Kax U3MeHSIOTCS KMCIIOTHO-OCHOBHEIC M OKHCIIMTEILHO-BOCCTAHOBUTEILHBIC CBOMCTBA
OKCHUIOB TUTAHA, TUPKOHUA U Fa(bHPIH? KaxoB Tun cBsi3u?

OnuumTe CTPYKTYpbl OKCHUJIOB, TAJIOT€HUI0B, KOMIUIEKCHBIX COSAMHEHUN ITHX
METaJUIOB.

KakoBa pacnpocTpaHeHHOCTh BaHaIusl, HIOOWS M TaHTaja B pupoe, moyemy Nb u Ta
Yarie BCEro BCTPEUalOTCA B OJJHUX M TeX ke MuHepanax? Kak moaydyuTs 3TH METalIbL.

Kaxk u3MeHsitoTcs 3HaueHUS SHTAIBIUH IIABJICHHS U BOSTOHKH, TEMIIEPATyphI IIaBICHUS
U KUIIEHUs, IJIOTHOCTH B psaay MetaiioB V - Nb - Ta. TTouemy?

MO)KHO JIn HOJ‘Iy‘{I/ITB 9THU MCTaAJlJIbI MeTaHHOTepMI/I‘-IeCKI/I N3 UX COCHHHGHHﬁ. KaKI/IX?
[Toyemy He BcerJja MOYKHO IPUMEHHUTH YTIIETEpMUUECKHA MeTo 1 1yt noxyderus V - Nb -
Ta.

OmnpenenuTe KUCIOTHO-OCHOBHOM XapakTep oKkcuaoB U ruapokcuaos V - Nb - Ta B
BO3MOJKHBIX CTENEHSIX OKUCIeHUs. [IpencTaBpTe ypaBHEHMsI peaKkLiiii, TOKa3bIBAOIINX
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHbBIE CBOICTBA UX COEJUHEHUH.

Kaxkoss! kucinotHo-ocHoBHbIe cBoiicTBa VO,. Ero Bzanmoneiicresue ¢ H,SO,4, NaOH.
Iokaxxute ruaponusz V(NO3)4.

KakoBbI OKCH/IBI, TaJIOT€HUIBI, OKCcoranoreHu Ibl, Komriekcsl V - Nb - Ta (V). KakoBsr
MX KHCJIOTHO-OCHOBHBIE CBOMCTBA. [IpuBeauTe nmpumepsl.

KaxoBo CTPOCHUC IICHTAraJiIOorcCHuaI0B V -Nb - Ta, HUX arp€raTHoc COCTOAHUC B OOBIYHBIX
YCIIOBUAX, UX XUMHWYCCKAaA aKTUBHOCTD, YCTOﬁqHBOCTB, KHCJIOTHO-OCHOBHOM XapakTep.

Kax u3MeHsr0TCS KMCIIOTHO-OCHOBHEIC CBOICTBA B pany:

VO -V,03 - VO3 - V05
V(OH); - V(OH)3 - VO(OH), - HVO3



VF; - VFs - VF, - VFs,

Tema: «Jaementsl VI B, VII B rpynn»

1.

10.

11.

12.

13.

14.

Omnpenenute 3aKOHOMEPHOCTH U3MEHEHHSI aTOMHBIX, HOHHBIX PaINyCOB, TOTEHIHAJIOB
WOHHU3ALIUH, SHTAJBINNA aTOMU3AIUH, TEMIIEpaTyphl Iu1aBiaeHus u kunenus Cr - Mo - W.
Kak n3meHsiercst ycToMuMBOCTh CO€AMHEHUM, B KOTOPBIX 3TH 3JI€MEHThI HAXOJIATCS B
Pa3HbBIX CTEHEHAX OKHCIEeHU. KakoBbI MPUYMHBI 3TUX N3MEHEHHH.

Kakoii 13 1aHHBIX 2JIEMEHTOB OOJIBIIIE PACIIPOCTPAHEH B IPUPOJE, KaKUe MHUHEPAIIBI
6onee ynoOHbI ais momyuenus u3 Hux Cr - Mo - W. KakoBsl criocoObI ofTyueHust 3TUX
METAJUIOB, KAKOW M3 HUX 00Jiee TEPMOJIMHAMHUYECKH BBITO/ICH. Kakoe mpuMeHeHne
HaxoJsT 3TU METAJLJIbL, a Takxke heppoxpom, heppomonudaeH, peppoBoibhpam.

Oxapaxtepusyiite nosuoxxeaue Cr - Mo - W B 3J1eKTpOXUMHUYECKOM PsIly HAPSKEHUS
METAJUIOB U MPEUI0KUTE peareHThl, KOTOPbIE MOKHO UCIOIB30BATh AJIsl PACTBOPEHHUS
JAHHBIX METAJIOB, OTMETHTE YCIOBUS MPOTEKAHUS PEAKLIUH.

KakoBa ctpykrypa kap6onunoB Cr - Mo - W u kakoe nmpakTudeckoe 3HaueHUe OHH
UMEIOT.

CaoiicTBa okcuoB U ruapokcuoB Cr - Mo - WB BO3MOKHBIX CTETICHSIX OKHUCIICHHS.
Ilokaxxure UX CTPYKTYpY, CBA3U, JOKAXKUTE CBOMCTBA YPABHEHUSAMU PEAKLIUN.

OGBSICHATE BHICOKYIO BOCCTAHOBHTENbHYIO aktuBHOCTS [Cr(H,0)]*" 1 cpasruTe ee ¢
axtuBHOCTHI0 [MO(H20)6]*" 1t [W(H,0)6]*".

CpaBnure cTpykTypy auranoreunoB Cr - Mo - W. B uem ux paznuuue?

Kaxkast koopauHamus, TeTpadApuiecKas Wid OKTadJpuueckas, Hanboee OJiaronpusiTHa
st Cr - Mo - W (1) B ux coenunaeHusx?

CocTaBbTe YpaBHEHHS PEAKIU MOJYUCHHS Pa3IndHbIX KomiiekcoB Cr - Mo - W(III).
Ornpenenure UxX CTpOCHUE, MAaTrHUTHBIE CBOMCTBA, YCTOWYUBOCTD U CBOMCTBA.

Cpasnute crioco0s momyuenust okcuoB Cr - Mo - W (111). TTouemy amst mosxyueHust
okcuaa xpoma (III) ucmonap3yrot TuxpoMat aMMOHHS, & HE IPYTHe TUXPOMATHI UITH
xpomaTthsl? KakoBa posib SHTaIBIMUHOTO M SHTPOIIUHHOTO (JaKTOPOB MPOTEKAHUS
IPOIIECCOB TEPMUUYECKOTO PA3NIOKEHHU OMXpOMAaTa aMMOHHUS U SIBJISAETCS JTX OH
00paTHUMBIM.

Kaxk m3mensiercs cuia kuciot B psaxy H,CrO,4 - H,MoO, - H,WO,.

CpaBHUTE YCTOWYMBOCTD BBICIICH CTENICHH OKUCICHHS M OKUCIUTENbHYIO aKTUBHOCTD
coequnenuii Cr - Mo - W.

OOBbscHUTE TOT QaKT, YTO B JaOOPATOPHOH MPAKTUKE, B KAUECTBE CUIILHBIX OKHCIUTENCH
Yale UCIOob3yI0T JUXPOMATHI, a HE XpOMaThl?

KaxoBbl ycioBusl cyliecTBOBaHUs XpOMAaTOB U AUXPOMATOB B pacTBope?
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b)

c)

16.

17.
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22.

23.

24,

25.

26.

Kak n3MeHs1oTcsa KMCIOTHO-OCHOBHBIE CBOMCTBA OOHOTHUITHBIX COCI[I/IHGHI/II‘/JI C IIOBBI-
IMCHUEM CTCIICHU OKUCIICHHA XpOMa B pAaaax:

CrO - Cr,03 - CrO3
CF(OH)Z - CI’(OH)g - H,CrOy
Cer - Cng - CrF6
BoisiBUTE XapakTep W3MEHEHHUS 3THUX CBOMCTB M IS AHAJIOTMYHBIX COEIUHEHUH
Monun0aeHa u Boib(pama. [IpuBeaure npumMepsl ypaBHEHHNA peakinid.
Kaxk moxno pactBoputh M0O3; WO3; CrO3. UeM 00BSICHUTH TIPOUCXOISIIEE.

Ha ocHoBaHuM 351€KTpOHHOTO CTpoeHus: aToMoB Mn - TcC - Re onpenennTte BO3MOKHBIE
BAJICHTHBIE COCTOSIHUS 3JIEMEHTOB B 00Pa3yeMbIX UMH COEIMHEHMSX; ONIPEEIINTE
3aBUCHMOCTb 3HAYEHUH aTOMHBIX PaJuyCOB, JHEPTUI HOHU3ALNH, SHEPTHI CPOICTBA K
3JIEKTPOHY aTOMOB OT MOPSAKOBOI0 HOMEPA dJIEMEHTa, O0BICHUTE OJIU30CTh ATOMHBIX
paauycoB TEXHELUS U PCHUS.

OO0BsicHUTE XapaKTep U3MEHECHHS SHTAJIBIINN ATOMHU3AINH, TEMIIEPATYpPhI TUTABJICHUS 1
kureHust metauioB Mn - Tc - Re.

Kak u3mensieTcst xumudeckasi akTUBHOCTD B psimy Mn - Tc - Re. KakoBo ux noseaeHue
IIpU B3aUMOJICHCTBUY C PaCIIPOCTPAaHEHHBIMU B JlabopaTopuu peaktuBamu. CooTHECUTE
CZeJIaHHbIE BaMU BBIBOJIbI O XUMUYECKON aKTUBHOCTH JIaHHBIX METAJIJIOB C MOJIOKEHUEM
UX B 3JIEKTPOXUMHUECKOM PsAly HAIIPSHDKEHUH.

OxapakTepu3yiTe KHCIOTHO-OCHOBHBIC CBOMCTBA OKCHIOB M IHIpOoKcH10B Mn - TC - Re
(). Kakue KOMIUIEKCHI - KATHOHHBIC aKBAKOMILICKCHI MJIH aHHOHHBIC THAPOKOMILICKCHI -
Oosiee xapakTepHbl B BOJHOM pactBope Mn - Tc - Re (l11).

Omnwuirre CTPYKTYphI U cpaBHUTE ycToitunBocTh F - CI” - CN™ - kommuekcos Mn (I1).

OxapakTepu3yiTe KHCIOTHO-OCHOBHBIC U OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE THOK-
CHJIOB U TeTparaioreHu0B Mn - Tc - Re. CpaBHUTE YCTOHYHMBOCTH OJTHOATOMHBIX
coequrenuii Mn - Tc - Re(IV).

Onumure CTpyKTypy U CpaBHUTE YCTOMYMBOCTH OJTHOSIAEPHBIX KomIuiekcoB Mn — Tc-Re
(IV). IlpuBeaure npruMepbl KOMILIEKCHBIX COeIMHEHHI, 00pa3yeMbix Mn - Tc - Re (V).

Cpasuute Temriepatypy 1uiaBinenus 1CO3 u ReOs, a takke TcO3 u TcFg; ReO3; u ReFs.
JlaiiTe 0OBsICHCHHS.

JlaiiTe XapaKTepUCTUKY KHCIOTHO-OCHOBHBIX CBOWCTB JIBYX- H TPEX3JIEMEHTHBIX CO-
enqunennit DCYT). CpaBHUTE YyCTONYMBOCTH 3TUX coearuHeHUN. OOBSICHUTE, OYEMY IS
mapranna (V1) aexapakrepHo oOpazoBanre OMHAPHBIX COSAMHEHUN U B KAKUX
COEIMHEHUSIX MapraHiia CTeTeHb OKUCIEHUs +6 HECKOIbKO cTabunmusupyetcs. Kakue
AQHHOHHBIE KOMILIEKChI 00pasyror Mn - Tc - Re(VI).

OxapakTepu3yiTe OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE cBoKicTBAa MoHa MNO4 u or-
peaeNuTe YCIOBUS MTPOTEKAHUS PEAKIIUN: OKHCIICHUS U BOCCTAHOBJICHHUS.
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28.
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31.

Kakoe ctpoenue umerot okcuasl Mn - Tc - Re (VI1)? O moBbliiieHHN WM TOHMKEHHH
YCTOWYMBOCTH OJHOTHITHBIX coeuHeHui B psiiay Mn - Tc - Re(VII) cBunetenbcTByeT xa-
pakTep U3MEHEHUs SHTANBINUU U 3Heprun [ 1b6ca 00pa3oBaHUs STUX COEITUHEHU, a
TaKXe UX TeMIepaTyp IUIaBICHHUS.

KaxoBbl kuca0THO-OCHOBHBIE CBOMcTBa OMHapHbIX coenuHenuit I(VII)? Kakue anu-
OHHBIE KOMILIEKCHI cOOTBeTCTBYIOT Mn - TC - Re (VII)?

OO6bscuute uzmMenenue yctonunBoctu B psgy KMnQO, - KTcO, - KReO4 (Mcnonb3yiite
3HAYEHUS TeMIIepaTyp IUIABJICHHS M Pa3IoKEHUS JTaHHBIX coequHenui). Kakoe co-
eIMHEHNEe XapakTepusyercst oonpmiei ycroitanBocteio KMNO, u KMNnO,. Tovuemy?

Kak n3zmMeHnseTcss KHCIIOTHO-OCHOBHEIE CBOMCTBA OJIHOTHMITHBIX CO€TUHEHUM C MOBHI-
MIECHUEM CTCIICHU OKUCJICHUA MapraHia B psAaay:

a) MnO - Mn,0O3 - MnO; - MnO3; - Mn,0y,

0) Mn(OH); - Mn(OH)3 - Mn(OH), - H,MnO4 - HMnO,.

AHAJIOTHUYHBIC PACCYXICHHS TPOBEINUTE I COCTUHCHUIN TEXHEIHS i PEHHUSL.
O6cymute xapakrep usmeHeHus B paay MnyO; - CrO3 - V05 - TiO,:

a) TeMIiepaTypbl IUIaBJI€HHs, ©) pacTBOPUMOCTH B BOJE, B) KHCJIOTHO-OCHOBHBIE

CBOﬁCTBa, F) OKHUCIHNTCIIbHAsA aKTUBHOCTb.

JlaiiTe 00bsiCHEHNsI HAalICHHBIM 3aKOHOMEPHOCTSIM.

Tema: «aements! VI B rpynnen

1.

[Tpoananu3upyiite 1 00BSCHUTE XapaKTep U3MEHEHHUSI AaTOMHBIX U HOHHBIX PaJIUyCOB,
SHEPIUH HOHU3AIMU B 3aBUCUMOCTH OT TTOPSIKOBOTO HOMEpa dJIeMeHTa B psanax Fe - Ru -

Os; Co-Rh-1Ir; Ni - Pd - Pt.

KakoBa 001mast 3aKOHOMEPHOCTh U3MEHEHHSI THITUYHBIX CTETICHEH OKUCIICHHS B TIO/1-
rpymmax jJemeHToB? Kakue crerneHu okucieHus: Hanbosee xapakTepHsl s Fe - Ru - Os;

Co-Rh-1Ir; Ni-Pd - Pt.

OO0BACHUTE U3MEHEHHUS DHTAILINU aTOMHU3allH, TCMIICPATYPhI IUIABJICHUSA U KUIICHHA B
psanax Fe - Ru - Os; Co - Rh - Ir; Ni - Pd - Pt.

2+
Kak n3meHnsieTcst 3HaueHHe 3JIEKTPOIHOT0 MOTeHIMaa D /3 mpu nepexoje oT xKelesa K
OCMHIO, OT K0OajbTa K UPUAMIO M OT HUKENs K IJIaTHHE.

Cpasnute pacnpocTtpaneHHOCTh MeTauioB VI rpymmsl B iepuoe, crnocoos! ux
MOJIYYeHHS; KaKO€ MPUMEHEHUE OHM HAXOJIST.

Kakue peareHTsl MOKHO MCIOJIB30BaTh JIJIs1 PACTBOPEHUS METAJIJIOB ITOATPYII JKEJIe3a,
KobOanbTa, HUKed. [Ipy KakuX ycIoBUsX MPOTEKAIOT 3TU PEAKIIUH.

OO6nangaroT M METaJIIBl CEMEINCTBA Keje3a OJMHAKOBOW KOPPO3UOHHON YCTOWYMBOCTHIO
Ha BO3JyXe.

[Ipu xakux ycioBusx nonydaercs kapoonun xenesa? Kak reopus CuxBuka
ornpenenser ero popmyny. JlaiiTe xapakTepUCTHKY KOMILJIEKCY.
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11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

B onuHakoBoil 1 cTeneHy BbIpakeHbl OCHOBHBIE CBOMCTBA OKCH/IAa U TUAPOKCHIA
xenesa (I, 111). Yem 310 00bsACHSETCS, Kak BIUSET HA CTENIEHb THIPOJIM3a COIei?

OxapaKTepmyﬁTe OKHCIIUTEILHO-BOCCTAHOBUTEIIFHBIE CBOMCTBA COSTMHEHMUII JKelle3a

().

Kak u3mensitorcest 3HaueHus i, ranorenuos xeine3a (1) u ueM oOBsCHAETCS UX pe3Koe
OTJINYHE.

CpaBHHTE CTPYKTYpPY M YCTOHYMBOCTH Pa3IMIHBIX KOMIUTEKCOB xeie3a (I1).

KakoBbI KHCIOTHO-OCHOBHBIE CBOMcTBa ruapokcua xxenesa (111). B kakoit hopme noHbI
Fe (III) cymiecTBYIOT B KMCJIOM U CHJIBHOILIETIOYHOM pacTBope. Kakoli coctaB mmeer rua-
pokcu xenesa (I1).

[IpuBenuTe 371€KTPOHHYIO KOH(PUTYPALIMIO U CPABHUTE YCTOWYMBOCTh KOMILUIEKCOB
xenesa (I1I). K kakomy Tumy coenunenmii otHocsTes rekcaranogpepparst (111) d-
JJIEMEHTOB U KaKOBa MX PACTBOPUMOCTD.

Kak BiusieT Ha OKHUCIUTENbHO-BOCCTAHOBUTEILHBIE CBOMCTBA KOMILIEKCOB xene3a (11,
I11) mpupoga nuranmos.

B kakux coeMHEHUX JKeIe30, pyTEHUI U OCMUI UMEIOT CTEIIEHb OKUCIIEHUS +67
Onuiure CTpyKTypy 3TUX aHHOHOB. OXapaKTepu3yuTe UX OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHYIO aKTUBHOCTB M CPABHUTE OKHCIUTEIbHbBIE CBOICTBA OKCO(hEppaToB U
OKCOMAHT'aHaTOB.

Onummre 3JIeKTPOHHYIO KOHGUTYpamuio Mojekyinsl D0, KakoBa poib 1- CBSI3bIBAaHUS B
UX CTAOMIIM3AIIHH.

OxapakTepu3yiTe KUCIOTHO-OCHOBHBIE CBOMCTBA TETPAOKCUOB PYTEHUS U OCMUSL.

[TpuBenute npumepsl coenunenuit kobanbta (0), poaus (0) u upunus (0). KakoBo ux
CTPOEHHUE U CBOMCTBA?

Onuimre CTpOCHUE OKCUIA, THAPOKCHAA 1 ranoreHuoB kobansta (I1). Ilouemy
TeMIIepaTyphl IUIaBICHU JTUPTOpUIA U AUXJIOPUAA KOOATIBTA PE3KO pa3indaeTcs?
Oxapakrepu3yiTe KUCIOTHO-OCHOBHBIE CBOMCTBA NIEPEUNCICHHBIX COEANHEHUH.

Kaxkue xoopMHAIIMOHHBIE YKCIIa HanboJiee XapakTepHb! st kobanbTa /II/. Oxapak-
TEpU3yiTe MarHUTHbBIE CBOMCTBA U CPABHUTE YCTOMYMBOCTH aKBa-, aMMUHO-, (pTOpO- U
xsopo- komruiekcos Co (I1).

OObsicanTe 3MeHeHne okpacku kpuctawtoruaparoB Co (II) mpu HarpeBaHUM WITH IO
JEeUCTBUEM BOJIOOTHUMAIOILIUX CPEJICTB.

KakoBa repmoarnamuueckas BepossTHOCTh okucieHuss Co(OH), mo Co(OH)3 kucio-
poaom?



24,

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

O06BscHuTe 0c00y10 ckioHHOCTH CO (III) kK 0Opa3zoBaHNIO KOMIIEKCHBIX COETUHEHUH.
CpaBHUTE YCTOHYMBOCTh aMMHHOKOMILICKCA U dTHICHIHaMmuHOKoMIuiekca Co (I11). B
9YeM OCHOBHAsI MPUYUHA PA3IMYHs] YCTOMYUBOCTH 3TUX KOMILIEKCOB?

Crenyrolye JUraiabl: TLAPOKCOTpyIa, aMUHOIpYIINa, IUAHOTPYIIA, PACTIOIOKHUTE B
MOPSAJIKE YBEIMYEHHsI CTAOMIIM3AI[MH CTENIEHN OKUCIIEHUs KobabTa +3.

CpaBHUTE YCTOWYMBOCTH aKBO- M aMmMHHOKOMITIeKcoB kobambTa (1) u (111). Kakoit u3
HUX TPOSIBIIICT B HAUOOJIBIICH CTETICHU OKUCIIMTEIBHBIC CBOMCTBA, KAKOM -
BOCCTAHOBUTEJIbHBIE?

Kakue koMmieKCHbIE COEIUHEHUST XapaKTEPHbI 1JII POAUS U UPUIUS B TPEXBAJICHTHOM
COCTOSIHUU?

OnummTe CTPYKTYpy OKcua, Tuapokcuaa u ranoreHuaos upuaus (IV). Kak nocnennue
B3aUMOJICHCTBYIOT C BOJIOM?

B kakux coeMHEHUAX NPOSBISAETCS CTENEHb OKUCICHUS +6 Y UpUIIAS U POJIHSL.
OO0BsicHUTE HU3KKE TEMIIEPATyPHI IJIABJICHUS U KUTICHUS dTUX COSUHEHUH,
0XapaKTepU3yHuTe UX OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA.

Onummure CTPOCHUC OKCHUOB Y I'aJIOTCHUJ0B MCTAJIJIOB IOATPYIIIIEI HUKEJIA B
ABYXBAJICHTHOM COCTOSITHUH.

CpaBHHTE CTPYKTYpY, MAarHUTHBIC CBOMCTBA U YCTOHUMBOCTH KomiuiekcoB Hukest (11),
nawtagus (1) u mwratusasr (11).

Kak n3mensiercst ciocoonocts okucisathes B paay Ni(OH),-Co(OH),-Fe(OH),. Byner iu
Ni(OH)2 okucnstes Ha Bo3ayxe?

B yewm 3akitouaeTcst npuHIMN TpaHC-BIUsAHUSA, ycTaHOBIeHHBIH U.W. UepHsaeBbiM?

+
KakoBa 311eKTpoHHast KoHGHTypaiust HoHoB D i Kakoe KOOPAMHALIMOHHOE YHCIIO
xapakrepro it namwtagus (1V) u maarunsr (1V)?

Tema: «Jaements! | B, |1 B rpynm»

1.

KakoBa 3aBUCHIMOCTH aTOMHOT'O ¥ HOHHOTO PaJINyCOB, SHEPTHH NOHU3AIIUH YJIEMEHTOB
MOATPYIIIBI MEAH OT MOPsiAKOBOro HoMepa? Kakue cTeneHr OKUCIEHHS! TPOSIBIISIOT
Meb, cepedpo u 30510T0? KakoBa ycTOWYHMBOCTh COETMHEHUH, 00pa3yeMbIX TaHHBIMU
MCTaJUIaMH B PA3JIMYHBIX CTCIICHAX OKHUCJICHUS? CpaBHI/ITe aTOMHBIE CBOMCTBA
9JIEMEHTOB TJIaBHOM U MOOOYHOI MOATPYIIIL.

CpaBHHTE pacpOCTPAaHEHHOCTH (-371eMEeHTOB B pupo/ie. OMHUIIUTE BO3MOYKHBIE
CrocoObl OMyYeHHs MeIIU, cepedpa u 30510Ta. [ 1€ HaXOAAT OHU CBOE MIPUMEHEHUE?

CpaBHHTE 3HAYCHUS CTAHAAPTHBIX JIEKTPOIHBIX MOTEHIIUAIOB METAJIOB MTOATPYIIIIBI
MEIU U IMICITOYHBIX MCTAJIJIOB, 4 TAKXKE UX XI/IMI/ILIGCKYIO AKTUBHOCTD. HOquy OHa p€3KO
pasznuuHa? Kakue peareHThl MOKHO MCTIOJIh30BaTh JIJIsl pACTBOPEHUS MeH, cepedpa u
30710Ta?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Mo 3HavyeHnssM AG COOTBETCTBYIOIINX COCTUHCHUN CPABHUTE XUMUYECKYIO aKTHBHOCTb
MeJid, cepedpa 1 30J10Ta MO OTHOIICHHIO K XJIOPY U KHCIOPOTY.

OnuummuTe CTPYKTYpY OKTa3IpUUECKUX KOMIUIEKCOB JIBYXBAJIEHTHOU Meu. YeM
O00BSCHUTH HAJIMYKE B UX CTPYKTYpPE TETPAroHaJIbHOT0 ckakeHus? Kakas B3auMoCBsI3b
CYIIIECTBYET MEXKTY JICKTPOHHOU KOH(PHUTYpaIei KOMILJIEKCa B €T0 TPOCTPAHCTBEHHOM

CTPYKTYpOii?
OxapakTepu3yiTe KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIa Y THAPOKCHA IBYXBAJICHTHON

MEIIH.

CpaBHHTE POU3BEICHUS PAaCTBOPUMOCTH TajorennoB JHal nanubix d- 37eMEHTOB.
Kak o0BsicHUTH paznuuus B paCTBOPUMOCTH T'alIOTeHUI0B?

OOBsACHUTE pa3IUYNE YCTORIUBOCTH KOMILIEKCHBIX HOHOB DCly, DBr,, DI, nanHoro
KOMIUIEKCO0Opa3oBaTesl.

OxapakTepu3yiTe YCTOMYMBOCTh U KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TU/I-
pokcunoB DOH u 3,0. CpaBaure ycroitunBocTs okcuaoB Cu,O, CuO u Ag,0.

Crenaiite BbIBOJ 0 TepMHuueckoi yeroiunBoctd DHal u 9,0 Ha ocHoBanuu AG >Tux
COCIUHEHUN.

Onuiure CTpyKTypy U CPaBHUTE YCTOMYMBOCTh AMMUHO- U IIUAHOKOMILIEKCOB OJ1-
HOBAJIGHTHOTO cepebpa.

OxapakTepu3yiTe OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA COCTMHEHHM IBYX- U
OJIHOBAJICHTHOM M€Jl1, OJHOBAJIEHTHOIO cepedpa.

O0mwsacuute TOT QaxT, yro KoMiutekcsl AU (111) 1HamMarHUTHBI 1 KIMEIOT TUIOCKO-
KBajJpaTHOE cTpoerue. CpaBHHUTE CTPYKTYPY XJ1opokoMiutiekcoB 30iota (I11) u miatunsr

(.
KakoBbI KHCIIOTHO-OCHOBHBIE CBOMCTBA OMHAPHBIX coeauueHwit 3omota (111)?

Ha ocHOBe 311€KTPOHHOTO CTPOEHUS 3JIEMEHTOB MOATPYIIIBI IIMHKA, AaiiTe 00bICHEHUE
XapaKkTepy U3MEHEHHUsI aTOMHBIX U HOHHBIX PaJIlyCOB U TPEX NEPBBIX SHEPTUi
VMOHM3ALMH. YKaXUTE XapaKTEPHbIE JUIsl HUX CTEIIEHU OKHCIICHUS.

Kak u3smenseTcs xumudeckass akTUBHOCTE B pAAy OT IUHKA K PTYTU OTHOCUTCIIbHO
BOJHBIX paCTBOPOB KUCJIOT U ]_I_ICJ'IO‘-IGI\/'I‘.7 Kak BimsieT akTHBHOCTB METaJjljla Ha COCTaB
IMPOAYKTOB BOCCTAHOBJICHUS KHCIOT?

Kaxk n3mensiercss akTHBHOCTh IAHHBIX METAJUIOB MO OTHOIICHHIO K KUCIOPOy cepe?

I[To 3nauenusM AG® okcuaoB nuHKa, kKagmus u pryTa (1) cpaBHUTE X TEPMHUUYECKYIO
ycroitunBocTh. KakoB xapakTep U3MEHEHHsI KUCIIOTHO-OCHOBHBIX CBOMCTB JJAHHBIX OKCH-
oB?

KakoBbI crtoco0bI TIOTyYeHUsT OKCHIOB LIUHKA, Kaamus u pryTta (11)?



20. CpaBHUTE yCTOWYMBOCTh HUTPATOB LIMHKA, KaaMus U pTyTH (I1). Uto obpa3yercs B
pe3yabTaTe TEPMHUECKOTO PA3I0KEHUS STUX HUTPATOB?

21. OnumuTe CTPYKTYPY U MPOCTPAHCTBEHHYIO KOH(DUTYPALIUIO PA3TUUYHBIX KOMIIJIEKCOB
nuHkKa, kagmus 1 prytu (1I). Kak usmensiercss ycToH4MBOCTb XJI0pO- U HOOKOMILIEK-
COB B psi/ly IUHK - Kaamuii -pTyTh (11)?

22. Kakue cBoiicTBa THIPOKCHIOB LIMHKA U KaJMUS O3BOJISIOT C/IE€aTh BBIBOJ 00
OTHOCHTEJIbHOW BETMYMHE CTEIICHN THAPOIN3a UX COJIei?

23. CpaBHUTE yCTOWYMBOCTH AMMUHO- M IMaHOKOMIUTEKCcOB Kaamust (II).
9 2+
24. Kakue opOuTaii aTOMOB y4acTBYIOT B 00pa30BaHUU XUMUYECKOH cBsi3u B HQ»

Cdy”? Kakoil W3 JaHHBIX MOHOB Oosmee ycToitumB u modemy? Kak
qucnponopiuonnpyer  uoH Hg,?t ? Kakue CcBOHCTBA - OKHCIMTENBHBIC —HIH
BOCCTAaHOBHUTEIBHBIC - IPOSIBISIOT coexuuenns Hg,”" ?

25. Kak otHOCATCs K HarpeBaHuto okcuasl prytu (II) u (I)?

26. Kakue coequHEeHNsI pTYyTH Ha3bIBAIOT CYJIEMOM, KaJloMeIbio, KHHOBaphio? KakoBbI
OKHUCJINTEIbHO-BOCCTAHOBUTEIIbHBIE BO3MOXHOCTH KaJIOMEIH?

Ilpumepnulit Komniekm 3a0aHuil 013 KOHMPOAbHHIX PAOOM NO OUCUUNIUHE

Tema: «OcHOBHBbIE TOHATHUA U 3aKOHBbI XUMHUH. OCHOBHBIE KJIACChI

HEOPraHUYeCKHX
coeTUHEHHI»
Bapuant Nel
1. Omnpenenute SKBUBAJICHTHI 3JIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. It HekoToporo MeTayia coenunsetcs ¢ 8,89t 6poma u ¢ 1,78r cepsl. Haitnure sxBuBa-

JISHTHBIE MacChl OpoMa u Me, 3Hast, YTO SKBUBaJIEHTHAasE Macca cepbl 16,0r/Mob.

3. Hanummre ypaBHEHUs peakiivii, COOTBETCTBYIOIIUX CJIECAYIONICH cXeMe:
SiO,+C Ca HCI 02 Ca3(P0O4)2
Caz(POy), 1200° C A t°C B C D E
4, Hanummre rpadpuyeckue hopMyisl coeTMHeHUN U TaiiTe ux HasBanus: HyO,, SnO;,

H3POy4, Hy5203, (CUOH)QCOg, NaH,AsO,.

5. Kaxkoit 00beM kucioposa cienyeT 100aBUTh K M Bo3nyxa (21% O-), 4ToObI comeprka-
HHE€ B HEM KHUCJIOPO/ia MOBBICUIIOCH 110 25%.

6. Omnpenenure GopMyny OJHOTO U3 KPUCTAIUIOTUAPATOB Cylb(aTa HATPHs, €CITU €ro Macca
IIPU MTOJIHOM 00€3BOKMBAaHUM YMEHbIIMIACh Ha 47%.

7. Hanummre hopmysibl coseld, COOTBETCTBYIOIIHMX CIIEAYIOIIUM JIBOMHBIM okcuaaMm: Pb,O3
u Pb30,4. HazoBure ux.

Bapuant Ne 2
1. Omnpenenure SKBUBAJIEHTHBIC Macchl coeaunenuii: Fe;03, KH,PO,4, Cr(OH)3, H,SiOs.



2. Onpenenure Maccy cepbl, 0Opa3yrolieiics mpyu B3auMoJIeHCTBUN CEPOBOJOPOAA KOINYe-
cTBOM BetecTBa SkBuBajeHTa 0,01Moib ¢ m30bITKOM KoHIIeHTprupoBaHHOH HNO3

3. Hanumunre ypaBHEHUS peaKlMii, COOTBETCTBYIOIUX CIEAYIOLIEHN cXeMe:

Fez(SO4)3 —p» Xy —P FeCl, —P» X5 —P FesOy 4—X3—P F62(804)3
4. CoctaBbTe (popmMyiibl (3MIIUpUYECKHe IpaduuecKrue) BceX BO3MOXKHBIX cosei 00pazo-
BaHHBIX TMJIPOKCUAOM MarHHsi U XpOMOBOM KUCIIOTOMH. JlaliTe Ha3BaHUS COJISIM.

5. K 50mn cmecu B 2-x okcuaax yraepoja godaswin 100Mi kuciopoaa u mogoxriu. B
pe3ynbTaTte peakiuu oot 00beM razoB yMmeHbimics Ha 10%. Bce 00beMbl 1a30B U3MEPSIUCH
MIPU OJAMHAKOBBIX YCIIOBUsX. OmnpenenuTe 00beMHbII COCTaB UCXOIHBIN CMECH.

6. [Ipu TepmuueckoM pasznoxenuu okcuaa mapraaua (IV), B3aroro maccoit 0,435r, Bbize-
JIUJICSL KUCTIOpO M oOpa3oBasicst Apyroi okcul Mmapranua maccoit 0,382r. Kakosa popmyna
9TOro oKcuja?

7. Uto Ha3BIBAIOT SKBUBAICHTOM BetnecTBa? [Ipy kKakoM yCIIOBHH SKBUBAICHT UACHTHYCH
caMoii yacTHUIIE BellecTna?

Tema: «Crtpoenue aroma. [lepuoanyeckuii 3aK0H M ePUOAUYECKAS CUCTEMA
xuMuueckux 3jiemMeHToB .. MeHaeneeBa»

Bapuant Nel
1. UTo Ha3bIBAIOT IPUHIIMIIOM HEOIPEAEICHHOCTA U COOTHOIIIEHUEM HEOMPEIEIECHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcThb 1 Takue opOUTAIN Y 3JIEMEHTOB IIEPHUOIUIECKOM

cHCTeMbI? ATOMBI, KAKUX 3JICMEHTOB HMCIOT HaOOJIbIlIce 3HAUCHHE CyMMBbI N+1?
-2
3. Hanummre snekrporHo-rpadpudeckue Gpopmynsi: Cr, CI+°, Te?, Th.

4. Hanumnre 351eKTpoHHbBIE POPMYIIBI €111e HEOTKPBITHIX 371eMeHTOB Nel08, Nel13 u yka-
KHUTE, KAKOE MECTO OHU 3alMYT B IEPUOJAUUECKON CHCTEME.

5. CKOpOCTh IBMKEHUS DJIEKTPOHA 110 TIEPBOM OOPOBCKOiT opouTe paBHa 2187 km/c. Ecnn
MOTPEITHOCTH B OMPEIETICHUN CKOPOCTH paBHA 1 KM/C, TO KaKOW OyIeT TIPH 3TOM MOTPEIIHOCTH B
orpeieleHn KoopArHaTel? CpaBHUTE €€ CO 3HAYEHUEM pajinyca OpOUTHI.

6. [TosicHuTe MPUYMHY pa3aUyus B BETUUYMHAX HOHHBIX PAANYCOB JJISI H303JEKTPOHHBIX
noHoB; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg”"); 0,57(AI*")

7. OOBsicHUTE 0c000 HU3KYIO YCTOHYMBOCTb COEIMHEHUN P-3JIEMEHTOB 6-TIepruo/ia B BbIC-
meit C.O.

Bapuant Ne2
1. [TpuMeHMMO JT1 TOHSTHE TPACKTOPHHM ABMXKEHUS K MUKpouyacTULam? YeM 3To onpesens-

€TCS M KaKoe MOHATHE €T0 3aMEHSIET?

2. VYkaxkute 3HaU€HHE KBAHTOBBIX YMCE /I BHEIIHUX AJIEKTPOHOB B aTOMaX 3JIEMEHTOB C
nopsiIKOBeIM HOMepoM 11, 14, 20, 23, 33.

3. Hanumure snextponHo-rpaduueckue Gopmyst: Pd, Zr? s7?,



4. Ha ocHoBaHMM yueHHsI O CTPOEHHH aTOMa O0BSICHUTE, TOYEMY SHEPIreTUYECKHUH S-
MOJIypOBEHb BKIIIOYAET OJHY OpOUTAITB, P-TIOyPOBEHB - TpH, d-IOAYPOBEHS - NSATH U f-
IIOAYPOBEHB - CEMb. YKaXUTE MAaX YUCIIO IEKTPOHOB HA ATUX MOTYPOBHSX.

5. Uemy paBHa ne0OpoiisieBcKas JJIMHA BOJTHBI 3JICKTPOHA, IBHXKYIIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 km/c?

6. DHeprus HOHHU3AIUH IIPU MOCIEI0BATEIILHOM OTPHIBE AJIEKTPOHA OT atoMoB M( cocras-
nsiet: E1=733, E2=1447 u E3=7718 x/[x/monb. Uem 00BACHUTD pe3koe Bo3pacTaHue E3?

7. Kakyto cTpykTypy 10K€H UMETh BOcbMO# niepuo? IIoBTOpsIET 711 OH HOJIHOCTHIO
ceapMol nepuoj?

Tema: «XuMuYeCcKasi CBA3b»
Bapunant Nel
1. Yem 00BACHUTD HEBO3MOKHOCTH 00pazoBanus 100% MOHHOW CBS3HM M Y€MYy MPUMEPHO

paBHa J10JIs1 KOBAJICHTHOCTH B HaM0OO0JI€€ HOHHBIX OMHAPHBIX COCTMHEHUSX ?

2. YcTaHOBUTE POCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOMIUX MOJIEKYS U HOHOB, OIIPEIEIHB
opOUTAIN TICHTPAIBHOTO aToMa U uX Tun ruopuausanuu: NFs, NO,', PH3, PO43'.

3. Kak no/mkHBI MEHSIThCS 3HAYCHUE MOMEHTOB JUTIoNel MoJieky: B psay: a) CIF-BrF-1F; 6)
NH3-PH3-AsH3?

4, [TonsipuzyemMocTh Kakoro U3 HOHOB Oobie: F wiu B, S? wm Tez', Cl" wmu I"? O6mbsic-
HUTE MIPUYHHY.

5. T, s NaF=997°C, MgF,=1398°C, AlF3=1040°C, SiF;=-90°C, PFs=-94°C, SFs=-56°C.
OOBscHUTH HAOIOTaeMYT0 3aBUCUMOCTh. OOBSICHUTE pe3koe pasinuuune Trur. AlF; u SiF,
CUHMTas, YTO MOJIAPHOCTH CBSA3HM paBHOMEepHO yMmeHbIaercs oT NaF k SFe.

6. YeM 00BSICHATH 3HAUUTENBHO OoJiee Beicokre T1ur. M TK. BOABI U INIABUKOBOM KHUCIOTHI
110 CPAaBHEHUIO C TEMH, KOTOPHIE JOJKHBI COOTBETCTBOBATH MX MOJISIPHBIM Maccam?

7. DNEeKTpUUECKUt MOMEHT U0 MOJieKyibl HyS paBen

0,31-10'29KJ1-M, a HZSe-O,OS-O'ZgKmM. Onpenenure, Kak OTHOCSTCS JUIMHBI JUTIONICH 00enX
MOJICKYIL.
Bapuant Ne2
1. [ToueMy npu HATUYUK OJHOM CBSI3M MEXKIYy aTOMaMH OHA MOKET OBITh TOJIBKO O-

cBsa3b10? [Ipu Kakux ycimoBUsAxX oOpaszyeTcs m- U 0-CBSI3H?

2. Ckoubko cBsielt y aroma cepbl B Mosiekyiie SO,Cl,, y yriepoaa B monekyine COCl,; kak
3TO COTJACYeTCs C TUIIOM THOpUIU3auu?

3. Kakas mosnexysa MoxkeT cymectBoBath u mouemy? ClF;, FCls, Brls, 1Brs.

4, Kak u3mensiercs noisipusyrolee 1eiCcTBUE HOHOB S-2JIEMEHTOB BTOpOU Tpymmbl oT Mg k
Ba u moyeMy 3T0 MPUBOAUT K MOBBIIICHUIO TEPMUYECKON YCTOHYMBOCTH UX KapOOHATOB B TOU
JKe TI0CJIEI0BATEIILHOCTH?



5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTEe IPUYMHBI U3MEHEHHS ITOM

BECJIIMYNHEI.

6. Kakoe coenunenue 6omnee Tepmuuecku yctoiunbo? PhCO3z unun CaCOs; PbCly nm
PbBr4.
7. Paccunraiire 3¢ pexruBnbiii paguyc nona Na B kpucramne NaF, ecnu koHcTanTa perer-

KM €ro paBHa 2,31:10™ u, panuyc noHa F pasen 1,33-10%% wm.

Tema: «CkopocTh XMMHYECKHX peaknuii. XuMHUYecKoe paBHOBecHe.
JHepreTuKa M HaNpPaBJICeHHOCTh XHMHYECKHX NMPOLECCOB)

Bapunant Nel
1. JlmxpoMat aMMOHUS IIPY HAIrPEBAHUM PA3JIaracTcs M0 peaKuu:

(NH4)2Cr07(1)=N21(r) + 4H,0(1) +Cr,03(t) AH® X p = -503 xJIx
CKOJIBKO 3HEPTruU BBIICTHIOCH TIPU Pa30XEHUH HEKOTOPOH MOPIHH AMXpomara
aMMOHHSI, €CJT Macca TBEpIOTo ocTaTka Ha 10r MeHbIIIe MacChl UCXOAHOTO BEIICCTBA.
2. Ouraneius oopazoBanus HyO(T) u3 mpocThix BemiecTs paBHa - 136,1 k/[»/Moub, 9H-

TaJIBIUsS JUCCOIMAIIMN Ta3000pa3HBIX BOJIOPOIa U KUCIOPOAa COOTBETCTBEHHO paBHBI 432, 490
k/[x/mMonb. Berauciure snepruto cBsizu O-H B mepokcuae Bogopoa, IpUHSB dSHEPTUIo cBsizu O-
O paBHoii - 138,07 xJ[>k/MOJIb.

3. Omnpenennre AH®93 1 AU cuctembr: 4NH3(r) + 30,(r) = 2Ny(1) + 6H,0(k)

4. ITpu Temneparype 100°C ckopocTh 0J1HON peakuuu B 2 paza 60IblIe CKOPOCTH BTOPOH.
TemmepaTypHbIii KO3(PGUIIMEHT CKOPOCTH TIEPBOM PEAKIMK PpaBeH - 2, BTOpoi - 4. [Ipu kakou
TEMIEpaType CKOPOCTH 00X peaKIfil BBIpaBHUBAIOTCS ?

5. Kak n3MeHuTCs JaBlieHUe B CUCTEME TIepBOHAYaIbHO conepxaieit HBr u Oy, eciu k Mo-
MeHTy HacTyrmieHus paBHoBecusi: 4HBI(r) + Oy(r) = 2H,0(r) + 2Bry(r)  mpopearuposano 10%
HCXOJIHOTO KOJIMYECTBA KUCIIOPO/Ia, a paBHOBECHBIC KOHIIeHTpanuu [HBr]=0,6 monb/m;
[0,]=0,36 monb/n?

6. Bo ckombko pas3 CcIeayeT YBCIIMYNTh KOHICHTPAIUIO BCIICCTBA B2 B CUCTCMC!

2A2( F) + Bz(l") = 2A2B(F)
UroObl MpH yMEHBIIEHUN KOHIEHTpallMu BemecTBa Ay B 4 pa3a CKOPOCTh MPSIMOM
peaKIu He U3MEHUIIACh?
7. Jns nHexotopoii peakiiuu AG°>0. Kakue u3 npuBeIeHHBIX YTBEPKIACHUM MPABUIBHBI:

a) Kk >1; 6) k<l; B) B paBHOBECHOW cMmecH MpeoOaaaoT NPOAYKTHl PEAKIHUH; I') B
pPaBHOBECHOM cMecH Mpeo0IIafatoT HCXOIHbIE BelecTBa?
Bapuant Ne2
1. ITpu BoccTanoBnennu 80T okcuaa xene3a(3) amoMuHreM BeinenuTes 426,3 kI Tera.

[Ipu cropanuu 5,4 r MeTauIMuecKOro amoMuHus Beaenutcsa 167,3 kJx temia. Ha ocHoBannu
3THX JaHHBIX, UCIOJIB3YS 3aKOH ['ecca, BeIUUCINUTE IHEpreTHUecKuil A3QdeKT mpu odpazoBanuu 1
MOJIb OKcHIa xene3a(3).



2. AH® 55, MgO(k) n COx(r) cootBercTBeHHO paBHa- 601,8 n -393,5 x/Ix/mMoins. Tennora
pasnoxenuss MgCoz va MgO u CO, IH=100,7 x/[/Mo:1b. Vcrionb3ys 3TH TaHHBIC, HAWIUTE
TerioTy oopazoBanus MgCO3 u3 21eMeHTOB.

4., Beruncnute TemiepaTypHbiid KOG (UIMEHT CKOPOCTH PEaKIUy, €CIIU KOHCTAHTa CKOPO-
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ctu ee mpu 100°C cocraBuser 6-:107, a mpu 150°C -7,2-10™.

5. Jist Toro uroObl yBenuuuTh B 216 1 256 pa3 ckopocts peakiuu cuaTe3a NHs, Bo CKob-
KO pa3 HaJIo MOBLICUTH B IIEPBOM ciydae KoHueHTpauuto Hy, a Bo Bropom naenenue? Kak
U3MEHUTCSI CKOPOCTh PEAKIIUM MPH YBEIMYECHUU JaBiieHus B10 pa3?

6. Cucrema C(rpadut) +CO,(r) =2CO(r) AH® =172,5 xJIx

Haxonmutcs B paBHOBecHH. YKa3aTh: a) Kak u3MeHHTCs copepkanue CO B cucreme
IpU TOBBIIEHWH | W MpU HEeM3MEHHOM JaBieHuu? C yBeIHMYECHHUEM [ABICHUS TPH
Hen3MeHHOU Temriepatype? 0) M3MEHUTCS M K p MPpU MOBBIMICHUH OOIIETo TaBJICHUS U
HeuszMeHHoU t? Ilpu yBennuenun t? Ilpu BBepeHuu B cucteMy Karanuzatopa? OTBeT
000CHOBATb.
7. Xumugeckoe paBHoBecue peakuuu A(r) + B(r) = C(r) + (1)

Y CTaHOBUTH MPH CASAYIOMMX KOHIEHTpanusaX: (A) = 6moib/i, (B) = 2mouns/1, (C) =
4momn/n, (1) = 3moinb/1. B paBHOBeCHYIO cucteMy no0aBmiu 4 Mob/1 BemecTBa B. BbI-
YHCITUTH HOBBIC PABHOBECHBIC KOHIICHTPAIIMH BEIICCTB.

Tema: «PacTBopbl. Teopusi 3JIeKTPOJIUTHYECKON TUCCONM AU

Bapuant Nel
1. PactBop comepxut 0,1moab CaCl, u 0,1moie AlICI3 B 211 pacTBopa. KakoBa MosisipHast

koHreHTpanus nona Cl™ B pacteope?
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2. pH 1-10™ H pacTtBOpa c1ab0r0 0THOKMCIOTHOTO OCHOBaHHS paBeH 9. Beranciunre KoH-
CTaHTy AMCCOLMAIIUN OCHOBAHHUS.

3. VYka3arb, HE IPOU3BO/IsI BBIYMCICHUH, B KAKOM U3 paCTBOPOB JBYX COJIEH paBHOM KOH-
nenTpanun pH 6ombire nin Menbie. OTBET 000CHYHTE UCXO/SI H3 3aKOHOMEPHOCTH U3MCHCHHS
KHCIIOTHO-OCHOBHBIX CBOMCTB 2tekTponuToB: KySe n Ky Te; NagPO4 u NagHPO,.

4, Haiinute crenens ruaponausa coneid u 3Hadenne pH 1i1st ux pacTBOPOB KOHIIEHTPAIIUU

0.1momb/11: NH4Br, KCIO, HCOONa.
5. ITPAQ,Cr,07 , mpu 25°C paBno 2:107 . Brmanaer i ocagox AgoCr,0O; npu cmenmmBanuu

paBHbIX 00BeMoB 0,051 pactBopoB AGNO3 u K,Cr,07? CtenieHb TUCCONMAIIN dTHX
3JEKTPOIUTOB paBHa 90%.

6. Beruuciuts a u (H+) B 0,3M pacTBope YKCYCHOW KHCIIOTHI (K=1,8-1O'5). Kaxkue 3Hauenust
MIPUMYT 3TH BEJIUYHHBI ITocie qo0aBieHus K 11 pactBopa kuciaothl 0,2Mome CH3COONa?
Koaddurment akruBaoctu nonos f(CH3COO) =0,7.

7. Cpasuuts pactBopumocts PhCl, u Pbl,, Be(OH), u Ca(OH),. OtBet 060CcHYyiiTE HCXOS
U3 MOJISIPU3ANHOHHBIX TIPE/ICTABICHHIA.



Bapuant Ne2
1. PactBop comepsxut 0,1moib - sxBuBaienToB (NH4)3PO,4 B 200Mit pacTtBOpa. Kakosa Mo-

napHas KoHnenTpanus nonos NH,™ B pactBope?
2. Beruucnure pH 0,001H pacTBOpa cepHON KHCIIOTHI.

3. VKkasatb, He IPOU3BO/IS BHIYMCIICHHH, B KAKOM U3 PACTBOPOB JBYX COJIeH paBHO# KOH-
uenrpanuy pH Gonbiie wim Mensine. OTBET 000CHYIMTE HCXOs U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOHCTB 3ekTpoauToB: NaHCO3; u Na,ClO3; NaClo, u NaClO.

4, Kakue BenMuuHBbI SABISIIOTCS KOJMYECTBEHHON XapaKTEPUCTUKOM MPOIIecca 3JIEKTPOIH-
TUdeckoi auccounanuu? Jlaite ux onpenenenue. Kakyro U3 HUX ¥ o4eMy Ha3bIBalOT
HOCTOSIHHOW BEJIMUYUHON?

5. Haiinute crenens ruaponusa NalOz u NalO B pactBopax xonuentparuu 0,1momns/n. 13
MOJTyYEHHBIX JIAaHHBIX CJeJIalTe BBIBOJ O CPAaBHUTEIBHON CHJIe KUCIOT, 00pa30BaBIIUX ATH COJIH.
Kn(HIO3)=1.6:10" ; Kn(HIO)=2.3-10.

6. Bemanaer mu BaSO, nipu 1o6aBieHnu pacTBopa cepHOM KUCIOTH 00beMoM 100mi pu
koHueHnTpanuu 0,2Mou1b/11. k pactBopy BaCl, Toro e o0beMa, eciiu MOJsIpHas KOHIICHTPALIUSI
9KBUBAJICHTA 3TOTO pacTBopa paBHa 0,2M071b6/71.7 Byner im 1o6aBieHHOE KOJINYECTBO CEPHOI
KHCJIOTHI SKBUBAJICHTHBIM WA N30BITOYHBIM?

7. Ckounbko Mok NH,4Cl cnenyer no6asuts k 111 0,1M pactBopa NH4OH(K=1,8-1O'5) IS
TOT0, YTOOBI KOHIIeHTpanus noHoB OH’ crana yucnenno pasna Kn? YcnosHo nmpumem
f(NH,)=1.

Tema: «OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUHM H JJIEKTPOXHMHYECKHUE
npoueccb»

Bapuant Nel
1. 3aKOHYUTH COCTABIICHHE YPAaBHEHUS PEAKIIMU U 110100paTh KO3 PHUIHUEHTHI MPOCTEHIINM

crocooom: SO,+H3AS0O4+H,0—H3ASOs+...

2. Hamumwure ypaBHEeHHUs peakunii 1 moqo0path K03()(GUIHMEHTHI SIeKTPOHHO-HOHHBIM Me-
TOIOM: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. COCTaBHTb B MOJICKYJSIPHOI hopme ypasHerue peakuun: [Fe(CN)g]*
+H,0,—[Fe(CN)6]*+0,
4. Yemy paBHa MOJISIpHAsi Macca SKBUBAJICHTA TIEPMaHTaHaTa KaJlksl Kak OKMCIIUTENS, €CITH

9TO BEIIECTBO B MPOIECCE PEAKIIMU BOCCTAHABIMBACTCS: a) 10 cyiab(dara mapranna (I1) 6) go
JMOKCHJIa MapraHiia B) 1o Manranara kaimus KoMnO,?

5. bynert nu paboTtaTh raapBaHUYECKH SJIEMEHT, COCTOSIIEH U3 BOJOPOIHBIX dIIEKTPOJIOB,
norpyxenubix B 1 u 0,11 pactBopsl KOH npu 25°C, ecnu kaxkymas cTeneHnb JUCCOUMAMN
pactBopoB KOH cootBercTBeHHO paBHbI 77 11 91%7?

6. ["anbBannyeckuii PJIEMEHT

(-)2Cr/2Cr3+ | H,SO4 | (Pb) 3Ho/6H" (+)



oOpa3oBaBIieiics mpyu KOPPO3UU XpoMa, OMassHHOT'O CO CBUHIIOM, JaeT TOK CHIIOH 6A.
Kaxkas macca xpoma OKUCIHUTCS U CKOJIBKO JIUTPOB BOJIOPOJAA BbIIETUTCS 32 55¢ paboThI
3TOrO 371eMeHTa?
1. MenHblid KyJIJOHOMETP COEIMHEH MOCJIEA0BATEIBHO C AIEKTPOIU3EPOM, B KOTOPOM HJIET

anekTpoin3 BogHoro pactsopa AGQNO3 Ha yroibpHBIX 3JIEKTPOAAX (JaiiTe NOJHYIO CXeMy
nporeccoB, mpoucxoaamux npu anexkrpoanse AgNO3). Ha kaTozie B KylIOHOMETpE BBIEINIOCH
192r menu, a B anekrponuzepe 450r cepedpa. OnpenenuTe BIXO MO TOKY B dJIEKTPOIU3EpE.
Kakoit 00beM 3aiiMeT BBIICTUBIINICS KUCIOPOJI, €CITH 3TOT 00beM 3MepuTh tipu 10°C u
nasienuu 9730311a?

Bapuant Ne2
1. 3aKOHYUTH COCTABIICHHE YPAaBHEHUS PEAKIIMU U 110100paTh KO3 PHUIUEHTH! MPOCTEHIIIM

criocobom: HoSO4+KI+KCIO3—KCl+1s...

2. Hanwmmte ypaBHEHUsI peakiuii u mo1o0path K03 GUIIMEHTHI 371K TPOHHO-HOHHBIM Me-
tonoM: HySO4+H>S+KMnO4—S+...; HNO3+FeS,—

3. CocraButh B MoJIeKyIsipHOU (hopme ypaBHeHUe peakuuu: NoHg+1,— N+

4, Kakyro Maccy amoMuHUs MOKHO OKHCTUTH ¢ tomotnsio 0,11 0,258 K;,Cr,07 mo peakmum
Al+K>Cr,07+ H2504—>A12(SO4)3+CI'2(SO4)3+KzSO4+ H,0.

5. D/IC ransBannyeckoi renu (-)Ag/AgNO; 0,0058 /a=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Omnpenennure KOHIEHTPALMIO SJICKTPOIUTA IPU TOTOKUTEIHHOM
AJIEKTPOJIE, eciii K03 (HUIIMEHThI aKTUBHOCTH MOHA cepedpa B pactBopax AgNOs; mpu
OTPULIATETILHOM U MOJI0KUTEIBbHOM 3J1eKTpoje paBHbl 0,945 u 0,750.

6. [Ipu paboTe raabBaHMYECKOIO AIEMEHTA

(-) 4A1/4A1 | H,0, O3 | (Cr) 120H/6H,0, 30; (+)
00pa3oBaBLIETroCs MpU KOPPO3UHU AIFOMUHHUS, KOTOPBIM HAXOUTCS B KOHTaKTE C Xpo-
MoM, 3a 1MuH 20c ero paboTbl Ha XpOMOBOM KaTojie BoccTanoBmioch 0,034 kucioposa.
Onpenenute, HACKOJIBKO YMEHBIINIACH IIPU ITOM Macca aJlOMUHUEBOIO IEKTPOAA
Y Y€MY paBHa CWJIa TOKa, IPOTEKILErO 10 BHEIIHEHN LIENH aJIbBAHUYECKOTO JJIEMEHTA.
7. UYepes cepeOpsiHbIN KyJIOHOMETP MPOITYCKAIU TOK B Te€4eHHE 34. AMIEpMETp ITOKa3bIBaJl

cury Toka paBHyro 0,9A. Haittu % morpenrHocTy, 1aBaeMblii aMIiepMeTpOM, €CITH 3 3TO BpeMs
B KyJIOHOMETpE Ha KaToJe Bbaenmioch 12,32r cepedpa.

Tema: «KoMIJIeKCHBIE COeTHHEHU»
Bapuant Nel
1. HasBate kommuiekcHbie coequnenus: Ba[Cu(C,04),], [Co(NH;).(en)(CI,)]CI,

[PtCI,][AuCL,].

2. Hamucate hopmyner: a) rerpariogonnnat(ll) uaausa”); 6) xaopua 6poMareTpaaMMu-
HakBaxpoma(lll); B) TppaMMUHXIIOPOAUHUTPOKOOAIIBT.

3. MoskHo 111 ocaauth nonbl Ni>+ u3 pacteopa Ko[Ni(CN),] o6bemom 11 1 C=0,1
MoJtb/uTp, coaeprxkaiiero 0,2 moiab KCN(a=80%), eciu 106aBUTH 10™*moub cynebhuaa
ammonus? [Ipu Kakoi MT KOHIIEHTpAIIUH CYIb(HIa AMMOHHUS HAYHET BHIA1aTh 0CA0K?
(ITP(NiS)=2-102).



4. Omnpenenute THIT THOPUIN3AINH B CICAYIOIINX KOMIUIEKCaX, a TaK XKe N300pa3uTe ux
reomerpudeckyto popmyiny: [AuCly] ; [PtCls] .Uemy paBHBI X MAarHUTHBIC MOMEHTBI?

5. Jlist ocaxkieHust XJIOPUI-UOHOB, COCTABIISIONINX BHEITHIOW c(hepy KOMITTIEKCHOTO CO-
enunenust, u3 100ma 0,02m pactBopa coenunerus CrCls-5H,0 morpedoBanocs 20mit

0,2m pactBopa AgNO;. [lo pe3yapTaTam 3TOTO OMNBITA COCTABHTE KOOPIHHAIMOHHYIO
(bopMyITy COCIMHEHUS U HA30BHUTE €TO0.
6. C nuragmaMu ¢j1aboro Win CUIBHOIO o KoMiuiekcesl Co 3 gBIAIOTCS CHUIBHBIME

+ o
OKHUCJIUTESIMHU, @ KOMILIEKCEHI Co? MPOSIBJISIIOT BOCCTAHOBUTENbHBIE cBolicTBa? Kak
310 00BsicHsIeT TKII?

Bapuant Ne2
1. Hassate komiutekcusie coequaenus: Nax[Zn(OH),], [Ni(H20)s](NO3)2, [Co(ENn)3(NO3)s].

2. Hamucats popmyier: a) ammunnentammanopeppat(Il) natpus; 6) auruapokcorerpa-
xsopomnatusar (IV) aMmmonus.

3. K 0,2m NiSO4 mo6aBunmu paBublil 00eM 2M NH3, BeraucinTh [Ni]2+, €CJIA CUUATATH YTO B
pactBope oGpasyercst komurekcHsIit noH [Ni(NHs)g]*+.

4- . 4-
4. B xommiaekcax [CO(NO,)e]™ u [Ni(CNS)g]™ nmuranasr 06:1a1ar0T CHIIBHBIM TIOJIEM.
CocTraBbTe SHEPIETHIECKYIO cXeMy oOpazoBaHus cBs3ei (Mmeton BC) B 3THX KOMILUTEKCaxX U
YKa)KMTE MarHUTHBIE CBOWCTBA KOMILIEKCOB.

5. Omnpenenute KOOPAUHAIIMOHHOE YUCIIO (X): [Fe”Fx]'(X'Z); [Fe“CIx]'(X'Z).
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6. Kakas snexrponnast kouduryparws, d” wiu d°, maet 6ombinee 3HaueHue Ecyrr as
OKTa’ApUUECKUX BBICOKOCIIMHOBBIX U HU3KOCITMHOBBIX KOMILIEKCOB?

Tema: «Qaementsl VIIA, VIA, VA rpynm»

Bapuant Nel
1. DkcnepuMeHTanbHO ycTanoBieHo, uro KCIO, pasnaraercs oxoso 400°C, HCIO, u Cl,07

IIPU HarpeBaHUU B3pbIBAIOTCS, pa3dasnenHble pactBopbl HC1O, BionHe ctabunbHbl. [Tokaxure
CTPYKTYpPY 3TUX coennHeHn. Kak MOXHO OOBSICHUTH pa3audue B MX YCTOMYHUBOCTH?

2. OOBSACHUTD PA3TUYHBINA XapaKTep B3aUMOJICHCTBUS TaJOr€HUI0B IIEIOYHBIX METAIUIOB C
H2S04 (xoH11.). HarucaTh ypaBHEHHS peaKIvid.

3. 3akoHUUTE YpaBHEHMs peakuuil. PaccTaBbTe K03 (PUIIMEHTH HOHHOAIEKTPOHHBIM
METOOM.

a) H2S0O,4 + Cl; + H,O — F) Se + Cl, + H,O —

6) CaOCl, + NaBr + H,0 — 1) KI + H,S05 —

B) SO, + NalO3; + H,O — e) Sbh,03 + Br, + KOH —
4. CpaBHHTE CTPOEHUE KPUCTAIIOB KICIOPO/A, CEPBI, CelleHa, TelTypa 1 nononus. Kak
HU3MCHAIOTCA TEMIICPATYPHI IJIABJICHUSA U KUIICHUA B 9TOM pﬂ)ly() YeMm pTO O6'B$ICHHCTCH? Kaxkue
H3 IICPCUYHUCIICHHBIX ITPOCTLIX BCIICCTB OTHOCATCA K JUIJICKTPUKAM, 4 KaKHUC - K I10-

JYIPOBOJTHUKAM ?



S. ITocTpoiite rpaduk 3aBUCUMOCTH OT MOPSAKOBOTO HOMEpa aTOMHOI'0 paauyca, epBoi
SHEPTUU UOHU3ALINU U CPOJICTBA K 3JIEKTPOHY JJIsi aTOMOB P-31€MEeHTOB VI rpymnimsl.

6. Onummure CTPYKTYPbI OKCHJIOB P-23JICMCHTOB A\ T'PYIIIbI B IATUBAJICHTHOM COCTOSAHUH,
CBiA3H, YCTOﬁqHBOCTB, OKHCJIMTEILHO-BOCCTAHOBUTEILHBIEC CBOMCTBA U KHCJIOTHYIO (bYHKI_[I/II-O

7. IIpuBenuTe npuMeEpsI peakLvii, HIUTFOCTPUPYIOLIUE OKUCIIUTEIIBHBIE,
BOCCTAHOBUTEJIbHBIE CBOMCTBA, a TAK)KE MPUMEPHI JucTponopiuonupoBanus nona NOy
(moKaXkuTe CTPYKTypy aHHOHA, CBSA3H, YCTOWYMBOCTD).

Bapuant Ne2
1. N300pasute 351eKTpoHHbIE (POPMYIIBI CTPOSHHS MOJIeKya (ropa, propoBogoposa,

¢dbropuna xanus. Kak o6pazyeTcs cBsi3b B MOJIEKYJIaX 3TUX BEIIECTB?

2. CocraBbTe YPaBHCHUA XUMHUYCCKUX peaxunﬁ, IMOKa3bIBAIONINE B3aUMOICHCTBUE JIUTHUS C
XJIOPOM, IMOPOIIKa KEJIC3a C XJIOPOM, B3aHUMOJICHCTBHUE XJIopa € BOJOH U ropga4uM paCcTBOpPOM

LIETIOYH.
3. 3aKOHYMTE YpaBHEHUS PEaKIUi U ypaBHIMTE HOHHO-3JIEKTPOHHBIM METOJIOM:

a) SeO, + H,0O + SO, — F) Na,S,03 + HQSO4(K0HH.) —

6) A|2893+ HCl(pa36) — ,Z[) AlCl3+ H,S+ H,O —

B) KO, + CO; —
4. Brrunciure maccoByto nomo (%) KCIOs, ecu 6,5 T pactBopa, pearupyst ¢ u30birkom Kl

B CEPHOKHCIIOM pacTBope, oopasyet 0,635 r iiona.

5. [IpuBenuTe npuUMEpPHI peaklyii, B KOTOPBIX CEPA UTPAET POJIb COOTBETCTBEHHO
OKHUCJINTENS U BoccTaHOBUTENS. OOBSICHUTE BO3MOKHOCTh MX IPOTEKAHUS, UCIIONIb3Ys 3HAUECHUS
E°298 nonypeaxnuii. KakoBsl ycioBusi, 01aronpHsTCTBYIONINE PEAKIIMU AUCIIPONIOP-
LUOHUPOBAHMSI HEMETAJIOB?

6. I[lo  yMeHbBUIEHHIO TEPMUYECKOW YCTOHYMBOCTU O€3BOIHBIE HUTPATHI(")
pacmoJiaratoTcs B CJICAYIOLWIMUMI Psi/i: HATPATHI IIEJIOYHBIX METAJIOB (575-6750C), HUTPATHI
LEI0YHO3eMeNIbHBIX MeTautoB(575-560°C), nurpatst Co (II), Ni (1), Cu (11); Zn (11) (270-
3500C), Be (1250C), Cr (IIT) (50°C), HNO3 (na cBeTy npu 0OBIYHBIX yCJIOBUSX ). Kak MOKHO
OOBSCHUTH MaJIEHUE YCTOWYMBOCTU B YKA3aHHOM Py ?

7. Ornummmute ctpyktypy NH20OH 1 N2, ocHOBHBIE CBOWCTBa, CIIOCOOHOCTH K aCCOIMAIINN
MOJIEKYJI, CAMOMOHM3AIINH, K B3aumoaeiictuio ¢ HyO u kucimotaMu, K TpOSIBICHUIO OKKC-
JMTENBHBIX ¥ BOCCTAHOBHUTEIIBHBIX CBOMCTB. [IpuBeuTe ypaBHEHUS peaKInii.

Tema: «aementsl VA - I11A rpynm»

Bapuant Nel
1. B okcocoenunenusnx 6opa (III) cpeanee mexbsiaepHoe pacctostare 0g0 B TPEYTOIBHBIX
crpykrypax (BO3) pauo 0,136 M, a B TeTpasapuueckux (BOy) - 0,148 am. Kak 00bsacHUTE
paznuune dg0 B cTpykTypHBIX efaunuiiax (BO3) u (BO4)? Onuiute CTpoeHHE MOJICKYITbI
H3BO3 u kpuctannos 60pHOi kucoThl. B uem ocobenHocTr nonnsaru H3BO3 B BomHBIX
pactBopax? KakoBa ux cumna?



2. Onwummte crpoerne TetparanoreanioB C. Kak nsmensrorces B psagy CF4 - CCl4 - CBry -
Cly dCpai, EcBsizu, S°298 , AG°298 , TemriepaTypsl IUIaBJACHUS U KUIICHUS, TEPMHUUYCCKAs YCTOM -
yuBOCTh. KakoBa XMMHUeCKasi aKTUBHOCTb JTAHHBIX COEITMHEHUN? YpaBHEHUS pEaKIUil.

3. 3aKOHUUTE YPaBHEHUS pEaKLUM:

a).In,03+C+Cl; —  1). TIC1 + KC1 —

0).In(OH)3 + NaOH — n). B+ NaOH + O, —

B). T1,CO3 + H,O + CO; — e). BFs + H,O —
4, JlafiTe XapakTepUCTUKY MPOCTHIM BetecTBaM dieMeHToB |V A rpymmesl. [TokaxuTte
W3MCHCHHS (PU3UYECKUX M XUMUYCCKUX CBOMCTB, TEMIIEPATYPHI IUIAaBICHUS U KUITCHHS, AH,roy.

5. Cpasaute AG°298 peaknmii B3aumoerictsus T1,0 u T1,03 ¢ Bomoii B pacuete Ha 1
Mmoiib Ho0(K.), Kak M3MEHSAIOTCSI KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB M TUAPOKCUIOB C
MOBBILIEHUEM CTEIIEHU OKHCIIEHUs?

Bapuant Ne2.
1. Uem o0bscHsaeTCs 60mbIIoe pazHooOpa3ue okcobopaToB? M3 KakuX CTPYKTYpPHBIX

€IMHUII OCTPOEHBI HOHBI cocTaBa B0, kpuctamioB NaBO, u Ca(BO,), , ecinu dgo-

0.137 um? CoctaBbTe CTPYKTYpHYIO (hopmyny Tpumerabopar nona (kpucramuia NaBO2) u
noiaumeradbopar-uoHa (kpuctamt Ca(BO3),).
2. [TpuBenute snexrponnsie KoHpurypamuu mosekyiasl CN u monoB CN™ u CN+. [Touemy

no" CN” umeeT Oosbliiee MEXBSAICPHOE pacCTOsSTHUE 10 cpaBHeHHIO ¢ Mosiekyiori CN. CpaBHuTe
3HAYEeHUs] PHEPTUU TUCCOLUAINU U 00bsicHUTE XapakTep ux u3Menenus B psay CN™ - CN - CN+.
ITouemy monexyna CN umeet BbICOKOE 3HaUEHHE CPOJICTBA K 3EKTPoHY (3,7 3B) u sHeprun
nonuzanuu (14,2 3B).

3. Jonuinre ypaBHEHUS PEaKLUN:

a). N,B4O7 + H2804(K) + CoHsOH— r). A1,03 + N>,Ogs —

0).Bls + H;SO4(K.) + H20—  n). Nag[AlFg] + NaOH —

B). Al + HNO3(p)—> e). Ga+ NaQCO;;(K.) + H,0 —
4. Oxapakrepusyiite coequHeHus 35eMeHToB |V A rpyriisl co cTeneHnpto okuciaeHus +2.
KaxoBbl KHCIOTHO-OCHOBHBIE M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA JIaHHBIX

coenuHeHun. [loaTBepauTe ypaBHEHUAMU PEAKLUN.

5. Oo0mwsacuuTe peskoe paznuune t mi. GaF; (1000°C) u GaCls (78°C), InF3 (1172 °C) u
InC13 (586°C). Onuimute CTPYKTYphl COEIUHEHUN U XapaKTep CBA3CH.

Tema: «Qaements |11B, IVB, VB rpynn»
Bapuant Nel
1. JlaliTe cpaBHUTENIbHYIO XapaKTEPUCTUKY JIAaHTAaHUAAM U aKTUHUJAM, KaKUE 3JIEMEHTbI

0oJiee peakIMOHHOCTIOCOOHBI, KaKhe OKCHIIBI M THAPOKCHUBI Oosee ycToiunBhl. Kak n3mensercs
UX KHCJIOTHO-OCHOBHOM XapakTep.

2. Kak u3mMeHsieTcst yCTOHYMBOCTD coeiuHeHUi T1 - Zr - Hf B CBsI3U ¢ MI3MEHEHHEM CTETICHH
OKHUCIIeHUs 3TuX 351eMeHToB? [louemy?

3. Kakwue npoiieccbl BO3MOXKHBI ITPU PACTBOPEHUHU:



HfCl; + FeClz;—
TaCls + Kl—
V705 + NaOH—
Nb,Os + H,SO, —
4. Kaxkwue xommnekcer oopasyror V, Nb, Ta. Kak u3meHsietcs UX yCTOHYHMBOCTH?

5. Kakas macca BaHagaTa aMMOHUS C MacCOBOM JoJieit mpumeceit 25% mnotpedyercs st
nonyuenus 9,1 r okcuma Bananus (V)? Kakoit o0beM amMmmuaka (H.y.) Py 3TOM BBIIETUTCS?
Boixon mponykra peakuuu cocrasiset 70%.

Bapuant Ne 2
1. Kakas cons ScCls, Yds, LaCls, VClIg, TiClz umeer 6omabine pH B BogHOM pactBope?

[Touemy? Hanummure ypaBHEHHS THAPOJIM3A.
2. Yto npou30MAEeT IPU B3aUMOICHCTBUN
3. Ta+ HF + HNO3——

Ti +HC1—

Zr0O; + Ko,COz3—

ZFO(NOg,)z +7Zn+ HC1 —
4, Hcxons u3 xapakTepHoro koopauHanuornuoro gucia Ti (III), oobscuute ctpocaue TiFs,
TiO3, TiBr3, Tils, TiCls. IToyemy npu 00bIuHBIX yermoBusX T1C1l; — KpucTa/uIMYECKOE Bellle-
CTBO, B TO Bpems Kak TiC1ly — sxuakocts? Onpenenure CTpyKTypy, YCTOHYMBOCTh, CBOMCTBA
ragorenunos V, Nb, Ta.

5. Berancnmute AG®,98 peakumu paznoxerns NH;VO3(k) ¢ o6pazoBanuem V,0s5 u ra3000-
pasubix NH; u HyO, eciu AH®295= 195,02 xJx/Monb V2Os, AS®98 = 423,86 Jx/rpan Moib
V70s. Kakoii ¢hakTop - SHTaIBIMUHHBINA W SHTPONHUMHBIN - ONpeesseT HallpaBlIeHUe IpoTe-
KaHus npouecca u nouemy? Kakue yciaoBus He0OX0AUMBI AJ1s IPOTEKaHuUs mpouecca?

Tema: «Qaements! VIB - VIIB rpynm»

BapuanTt Nel
1. Yem MOKHO pacTBOPUTH XPOM, PEHHM, TP Kakux ycioBusax? Ha yem ocHoBaHO ux pas-
auaue?
2. Kakwue BemectBa o0pa3yroTcs Mpu B3auMOI€HCTBUU:

a) Na[Cr(OH),] + H,O + H,SO, —

6) ReO, + Br, + H,O —

B) WOs+ KI + H,SO4—

r) WO; + KF (u36) —
3. Onpenenuts CTPYKTYPY KOMILIEKCOB [Mn(H20)6]*; [Mn(Cr)g]*; [WFs]*. Kakoit u3 stux
KOMILJIEKCOB 00Jiee YCTOMYHB?

4. MoryT 11 UIMETh OTPUIIATENBHYIO CTeTeHb OKkucieHus: Cr u MNn B CBOUMX COeTMHEHMSX;
OIIPEJIEIIUTD UX CTPYKTYPY, YCTOMYUBOCTb.

Bapuant Ne 2
1. Mosxuo mu monyunth Metamuibl u3 Na,W0,; KoMn0y; KoCrO,4. Tepmogunamudecku

000CHOBATE.



2. 3aKOHUUTE YPAaBHEHHUE PEaKLIUN:

a) K,CrO; + SnC1, + HC1 —

06) MnO,+ H,SO4 —

B) MnO, + PBO, + H,SO4 —

F) KIO3; + MnSO,4 + H,SO4 —
3. Ompenenute CTPYKTYpPY, KOOpIUHAIIMOHHBIC Ynciia B coequaeHusx: Na[MnS,];
Na[MnQO4]; Nay[WO,]; Naz[VoO3;C13]; Na[WFs]. Kakoe coeaunenue 6ojiee yCTOWYHBO?

4, Cpasuute t mnasnenwns, kureans Mo, Cr, Mn, Re. O0bscHUTE TPUIHHBI TAKOTO H3MCHE-
HHUSL.

Tema: «aementsl VIII B rpynnem»

BapuanTt Nel
1. [Mpunsito nBOsSIKUM 00pa3om moapasaesnsaTs d-anements Y1 rpymmer Ha: 1)cemericTa

’KeJie3a U IIaTuHOBBIX; 2) Tpuajsl Fe - Ru -Os,Co-Rh-Ir, Ni -Pd - Pt. Kakue daxrops! kinagyrcs
B OCHOBY TOTO U Jipyroro aenenusi? OTBeT 000CHY#Te, IPUBEIS apTyMEHTHI 32 H IPOTUB TOTO U
APYTOro JICICHHUS.

2. [TpuBeaure npumepsl coenuHennii kodanbsta (0), poaus (0) u upuaus (0). Kakoo, ux
CTPOEHUE U CBOMCTBA.

3. Kakyro reomerpuaeckyro korpuryparyo umetot uoust [Ni (CN)4]* 1 [Ni (NH3)e]*" Uem
OMpeJIeNAeTCs pa3auiyre B UX CTPOCHUU?

4, a) RuO4 + HBr—H; [RuBrg] + ; 6) K4 [Fe (CN)¢] +1, —

B) K;0sO, + O, + H,O —
S. Cwmech Cu u Fe, conepxxanue Fe B kotopoii 60%, oOpaboTtanu pactBopoM pazd. HyS04,
TIPU 3TOM BbIAETIIIOCH 112 mit. raza. OnpenenuTe Maccy UCXOTHON CMECH.

Bapuant Ne 2.
1. Ha ocHOBe CTpYKTypbl aTOMOB U 3HAUE€HUH (PU3UKO-XMMHUYECKHX KOHCTAHT IPOCTHIX U

CJIOKHBIX BCUICCTB YKAKUTE CXOAHBIC U PA3JINYHBIC cBoiicTBa »eMeHTOB Fe - Ru- Os. OrBer
IMOATBCPANUTE YPABHCHUAMU COOTBECTCTBYIOIINX peaKuHﬁ.

2. CpaBuute BoccTaHoBuTenbHbIe cBoiicTBa Fe (OH), — Co (OH); - Ni (OH),. Hanumiure
ypaBHEHHS PEAKIIMI OKHCIICHUS JaHHBIX coenHeHNH. OTBET apryMEeHTUPYHITE.

3. CpaBHuTe ycTOMYMBOCTB rajoreHunHbix komruiekcos Pt (11) u Pd (I1). Jaiite ncuepnsi-
BAIOIIMIT OTBET Ha OCHOBAaHMH 3HAYCHUH Kyeer. JAHHBIX KOMIUIEKCOB.

4, a) IrFg+H20— 0) K;0sO4 + Oz + H,O —

B) K;RuO,4 + H,SO4 —
5. B o0pa3iie MarHUTOTOPCKOM KeJIe3HOH pyabl coaepkanock 60% xenesa B Buge Fe304
(maruerut). Kakomy copepxanuto (B %) MarHeTUTa 3TO COOTBETCTBYET?



Kpumepuu ouyenku omeema cmyoenma npu 6blnoJaHeHUU KOHMPOIbHOU

paoomul
Onenka TpebdoBanus K 3HAHUAM
OTIIUYHO MPUBEICHBI TIOJHBIC MPAaBWIbHBIE PEIICHHs, OTBEThl I'PAMOTHO
apryMEeHTUPOBAHBI
XOPOIIO JOMYIIICHbl HE3HAYHMTEIbHBIC TMOTPEIIHOCTH TPU OTBETaX Ha
BONPOCHI, apryMeHTaIus OblIa HE TTOJTHOM
yIIOBJIETBOPUTEIH B oTBeTax Ha HEKOTOpBIE BOMPOCHI JOMYIICHBI TPyObIe OMIMOKH,
HO 9acTh BBIBOJIOB HE apryMEHTHPOBaHA WJIA apryMEHTHPOBaHA
HEMPaBUIBLHO
HEY/IOBJIETBOPUTE OtBetsl Ha 50 u Gonee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
JILHO BBIBOJIOB HE apI'yMEHTHPOBAHbI WJIM apTYMEHTHPOBAHbI HEMTPaBUIHHO
Ilpumepnvle sapuanmul mecmosvix 3a0aHuil
Tema: «OcHOBHbIE MOHATHS U 3aKOHbI XUMUH. JKBHUBAJIEHT)

Bapuant Ne 1

1. ®akTop PKBHBaJIEHTHOCTHU COJIHU

1) 1/ocHOBHOCTB

2) 1/9rcno KaTHOHOB * BaJICHTHOCTH KATHOHOB

3) 1/KxuCcIOTHOCTH

4)1/aucio aToMOB JIeMeHTa * BaJIGHTHOCTH JIEMEHTA
2. @®akTop SKBHBAJIEHTHOCTH OCHOBAHUS

1) 1/ocHOBHOCTH

2) 1/aucno

KaTHOHOB * BaJICHTHOCTH KATHOHOB

3) 1/KuCIOTHOCTH

4) 1/aucno

aTOMOB 3JIEMEHTA * BaJCHTHOCTH dJIEMEHTA

3. IInoTHOCTH ra3a no reiuio paBHa 11, MIOTHOCTH raza Mo HEOHY

1)2,2 2)1,1 3)20 4)44
4. Tlpu cropanuu 4*10°° kr yriepoza yuciio mosiekya CO; paBHO

1) 2*10%! 2) 2*10%°  3)2*10%  4)2*10%
5. DKBUBAJIEHT HCXOJHBIX BCHICCTB B pCaKIIUU

H,C,0O4 + C&(OH)Q = CaC,04 + H,O
1) 1/2, 1/122)1, 1/2 3)1/2,1 4)1,1
6. OObem (B 1), 3aHMMaeMbIid 5,25 T azota mpu26°C u naBnenuu 98,9 klla # # #

7. MaccoBsle 107U rajoreHa B raJloreHu e MeTajlia U KUCIopoJa B €r0 OKCUIE
COOTBETCTBEHHO paBHbI 68,35% u 15,4%. Ha3Banue ranorena # # #

8. Bpom maccoii 0,4586 r BeiTecHseT u3 pactBopa Kl iox maccoii 0,7280 1, KOTOpBIit
B3aMMOJEHCTBYET ¢ MeTaiuioM maccoit 0,5935 r. MousipHas Macca SKBUBaJIEHTa MeTalla

B I'/MOJIb




9. Ilunk pearupyet ¢ u30bITKOM BoAbI B menoyHoi cpene (NaOH) ¢ o6pazoBanuem 5,6 1
rasa (H.y.). OKBUBaJIEHTHOE KOJIMUYECTBO BEIIECTBA IIMHKA B MOJIb

Bapuant Ne 2
1. ®akTop ’KBUBAJIEHTHOCTU KUCIOTHI

1) 1/KMCIOTHOCTH
2) 1/ocHOBHOCTH
3) 1/4mcno aToMOB dyIeMeHTa * BaJIGHTHOCTh 3JIEMEHTA
4) 1/uancio KaTHOHOB * BaJIEHTHOCTH KATHOHOB
2. ®axTop SKBHBAJCHTHOCTH OKCHIA
1) 1/amcno KaTHOHOB * BaJICHTHOCTh KAaTHOHOB
2) 1/ocHOBHOCTH
3) 1/4mcio aTOMOB 3JIeMeHTa * BaJIEHTHOCTh 3JIEMEHTA
4) 1/KHUCIOTHOCTH
3. Macca (B rpammax) 0,25 MOJIb OKCHIA JTUTHS
1)5,75 2)6,2 3)7,5 4)9,25
4. 4: KonudecTBo BemecTBa (MoJhb), coaepskameecs B 37,6 T aurpara meau (I1)
1)0,3 2)3,353)0,2 4)5
5. OauH MOJb BOJBI IIPH H.y. 3aHUMAeT 00beM

1) 18 Mn2) 118 i 3)22,4n 4)22.4 mn
6. IlmoTrHOCTH rasa mo Bo3ayxy paBHa 1,17, MosekymsipHast Macca raza

~

Macca (B rpammax) Hatpus B 35,1 T xsiopuja HaTpusi paBHa
8. Ha mefitpanuzanuto 3 r H3AsO, uzpacxogoBanocs 2,366 r KOH. OcHOBHOCTH KHCTIOTHI

10. U3 48,15 T okcua MeTalia MOXXHO TIOy9IuTh 88,65 T ero HuTpaTa. MoJsipHas Macca
SKBUBAJICHTA ABYXBAJICHTHOI'O MCTAaJlJIa B F/MOHB

Tema: «OCHOBHBIE KJIACCHI HEOPraHUYECKHUX COeMHEHM D)
Bapuant Nel
1. dopmyna kpucramuioruapara cyibdara HaTpHsi, Macca KOTOPOTO P 00E3BOKUBAHUN

yMeHbIIMIach Ha 47%

1) Na SO, * 2H,0 2) Na,SO,4 * 7H,0
3) Na,SO4 * 5H20 4) Na,SO4 * 6H,0
2. KapOoHat kanusi pearupyeT B pacTBOpPE C BEIIECTBAMU HaOOpa

1) CO,, SO,, H3PO, 2) CO, KOH, HC1
3) BaC1,, HNO3, Rb,SO, 4) KHSO4, NaOH, SO;
3. OmHOBpEeMEHHO HE MOTYT HAaXOJIUTCS B pacTBOPE BEIIECTBAa Habopa

1)Na,SO, 1 HC1 2) NaOH u H,SO,
3) NaCluH,SOs  4) NaOH u K,SO,
4. O,Z[HOBpCMeHHO B paCTBOpPC MOT'YT HAXOAUTCS NOHBI

1) Ni%*, K, S04, I 2) Pb?*, S CH3COO; Ba®*
3)NH,", PO, Ca*, F  4)A1* Fe*, COs%, Br
5. YCTaHOBI/ITB COOTBECTCTBHUC Me}KJIy BCIIICCTBOM U CBOfICTBaMPI

l1: a3oTHas kucaoTra  A: B3aUMOJICWCTBHE C COMSIMH MeAW C OOpa3oBaHHEM
ocajika



2: runpokcus Hatpuss b: B3ammopeiictBue ¢ coisimMu Oapusi ¢ oOpa3oBaHHEM
ocajaka

3: consHasg kuciaoTa  B: B3auMoJeNCTBUE C CcepO ITPU HarpeBaHUU

4: cynbdat amomunus [': B3auMoeiiCTBHE ¢ IIMHKOM ¢ 00pa30BaHKEM BOJIOPO/Ia

6. KommuecTBO BO3MOXKHBIX cosieii o0pazoBanHbix H3S04 u Al(OH)
1)4 2) 1 3) 2 4)3 5)5

Bapuant Ne 2

=

IM'uapun onHOBaneHTHOTO MeTasuia coaepxkuT 12,5% Boaopo/ia o macce.
1) cepebpo 2) HaTpuit 3) nutuit 4)3010TO
. Jlmokcup yraepoaa MOXKET pearupoBarth ¢ BEIIeCTBaMH Habopa
1) CaO, (NH,4),C03 pactBop, HNO3  2) Na,C03 pactBop, Mg, C (kokc)
3) KOH, H,SO,, pacteop BaCl, 4) CuS04, NH3, NaOH
OmHOBpPEMEHHO HE MOTYT HaXOJHWTCS B PaCTBOPE BEIIeCTBa HaOopa
1) BaCl, u NaNO; 2) BaCl, u NaBr
3) Ba(N03)2 u Kl 4) Ba(N03)2 u HySO4
4. Kucnyro coJib MOKHO MOTYYUTh B BOJHOU Cpejie TP B3aUMOICHCTBUHI
1) LiOH u HBr 2)CsOH u P,05
3) Mg(0H), u HCOOH4) AlIOH)3 u N,O3
OAHOBpPEMEHHO B PACTBOPE MOTYT HaXOIUTCS MOHBI

1) Ba**, Na*, F, CO*
2) Ag', Ca**, Br, NO5
3) Zn* ,NH,", OH", I
4) Cu®*, AI**, CI', SO~

N

w

o

6. YcTaHOBHUTH COOTBETCTBHE MCKAY BCIICCTBOM U Ccroco0oM ero pacno3HaHus .

1) 1:yrnekucnblii ra3  A: BO3rOpaHHe TICIOLICH JIYYHHBI

2) aMMHaK b: Bo3ropanue ¢ xapakTepHbIM 3BYKOM
3) KucIopoa B: nomyTHEHHE N3BECTKOBOI BOIBI
4) Bomopona I': u13BMeHeHne OKpacKy BIaKHOW MHAMKATOPHOU OyMaXKKu

7. YCTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBaMH.

1) a3oTHas kucioTa A B3auMOJIEICTBHE C COJISIMU MEIU ¢ 00pa30BaHUEM
ocajka

2) TUAPOKCHA HaTpus b: B3auMmoeicTBre C comsiMu Oapus ¢ 0Opa3oBaHHEM
ocajka

3) cousHas KUCIIOTa B: B3auMojeiicTBrE ¢ cepoid MpU HarpeBaHUU

4) cynbbat amoMuHus [: B3aUMOJICHCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOIOPO/Ia

8. B pesynbTare cienyromux MpeBpaiieHui

Si02+C Ca HCI 02
Ca3(PO4);, ——— X3 ———— X, ——— X3 —
Ca3(P04)2
Xs——5  Xs

00pasyeTcsi KOHCUHBIN MPOAYKT Xs



l) Ca(HPO4)2 2) CaHPO, 3) CaHPO,*2H,0 4) Ca,P,04

Tema: «Crtpoenune artoma. Ilepumoamueckuii 3aKOH W TNepPHOAMYECKAs CHCTeMA
xuMHu4Yeckux 3jeMeHToB /I.A. MenaeaeeBa»

Bapuant Ne 1
1. W30351eKTpOHHBIE ATOMBI U HOHBI

1) Fe?*, Co®*  2) Co, Ni** 3) Fe**, Fe**  4) Co**, Mn
2. DJeKTpoHHas eMKOCTb T -1moypoBHs

)14 2)6 3)18 4)10
3. DHeprus CpoJICTBa K IEKTPOHY B IEPUOJIE

1) He u3MeHseTCs 2) yMEHbIIAeTCs
3) yBenuuuBaeTCs 4) ocTaroTCs MMOCTOSTHHOM
4. Pa3zpenieHHbII HA00p KBAHTOBBIX YHCET SJEKTPOHA

Hn=3,1=0,m=1 2)n
3n=3,1=2,m=-14)n
5. HaumeHplmii paguyc uMeeT HOH

2,1
3,1

1
2,

m=0
m=3

1) Cs 2)Ba®*3) Te?4) I
6. Mogenbs aToma, co3nannas D.Pe3epdopmom Ha3pIBaeTCs

7. Ywucno ypOBHGfI Yy aToMa onpeaAcaCTCA KBAaHTOBBIM YHUCJIOM

8. DHeprus oTpbIBa 3JIEKTPOHA OT aTOMa HA3bIBAETCS SHEPrUeH

9. Ecau 351ekTpoH jaenaeT BeIoop Mexay 4d U 5 S aTOMHO#M OpOHTAIBIO, TO ATOM COJEPKUT
-3JIEKTPOHOB

10. YcTaHOBHUTH COOTBETCTBHE MCKAY JJICKTPOHHBIMHA KOH(I)I/II“ypaI_II/I}IMI/I 1 XUMHNYCCKHUMU

qacTuuaMun
1: 1s°25°2p°3s3p*  A: Na®
2:1s%25°2p°3s%3p°  B: N
3: 1s°25°2p° B: §*

. 12902 .
4: 1s°25°2p® I: Al
11. PacnioyioxkuTh B IPAaBUILHOM MOCIEA0BATEIIBHOCTH 3aMOTHEHUS SHEPTETHUECKUX
MOJYPOBHEN B aTOMax

A:5s b:4d B:3d I':5p J:6s E:4p
Bapuant Ne 2
1. HI30371eKTPOHHBIC ATOMBI U HOHBI

1) Fe?*, Co®*  2) Co, Ni**  3) Fe**, Fe** 4) Co**, Mn
2. Habop kBanToBBIX yricen N = 3, | =1, s=+1/2 umeet

1)Si  2)Al 3)ClI 4)S 5P
3. OamHAKOBOE KOJIMYECTBO JICKTPOHOB Y HOHOB

1) Ba**, Mg, Cd** 2) Ba’+, I, Te*  3)Hg*,I,Sn  4) I, Cd**, sn*



4. DneKTpoHHast EMKOCTb J -TIOAYPOBHS

1) 6 2)14 3)10 4)18
5. DHeprus MOHMU3ALMHU B IPYyIIIIE

1) He u3MeHsieTcst 2) yBEITMUUBACTCS
3) ymenblaetcsi 4) OCTAIOTCS MOCTOSIHHON
6. AToMHbIC opOMTaNK Aaf0T cymmy N+ 1 =9

1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f,5d, 6p 4) 4d, 5p, 6s
7. Yucno HecrlapeHHBIX AIEKTPOHOB B aTOME XpoMa B HEBO30YKICHHOM COCTOSTHUH

8. Dmueprus monmzanuu atoma Ca (3B): I; = 6,113; I, = 11,871; I3 =51, 21. TpeTss sHEprus
WOHM3AINH PE3KO BO3PACTAET U3-32 OTPhIBA AIIEKTPOHA

9. 9.Yucno opburtaneit y atToMma onpeaensercs KBaHTOBBIM YUCJIOM

10. YcTaHOBHUTH COOTBETCTBHE MEXY JIEKTPOHHBIMU KOH(PUTYPALTUSMHI U XUMUYECKUMU

qacTuuuaMun
1) 15%25°2p®3s%3p°45°3d° A F
2) 15°25%2p°35?3p°4s*3d° B:C
3) 15%25%2p° B: Fe™
4) 1s%2s%2p* I:Cr

Tema: «XuMu4yeckas cB3b»
Bapuant Ne 1
1. B psany BonopoaHbIX coenuHeHuii anemeHToB VI A rpynmsr: HoO - HM - HpSe

HOJSIPHOCTH CBsi3u O - H

1) yBenmuuuBaercs
2) He U3MCHSETCS
3) yMeHbLIaeTCs
4) cHadvaia yMEHBIIACTCS, IOTOM yBEJINUUBACTCS

2. Tonbko KOBaJiEeHTHAS CBSI3b UMEET MECTO B COSAMHEHHH C (hOPMYIIOH

1) Ba(OH);  2) NHsNO3;  3) H,SO4 4) Li,CO4
3. ATtoM yriepoza B BO30YXJI€HHOM COCTOSIHUM 00pa3yeT

1) dYeThIpe KOBaJICHTHBIC CBSI3H, 33 CYET YETHIPEX HECHIAPEHHBIX AIECKTPOHOB
2) TpH CBsI3H, 3a CUET JIBYX HECMAPEHHBIX 3JICKTPOHOB M HETIOICTICHHON
3JICKTPOHHOM MapBI

3) HH OﬂHOﬁ, aTOM YTJICpOda B HCB036Y)KZLCHHOM COCTOSIHUM XUMHUYECKHUX CBI3€H HE

obpazyer
4) 1Be CBsA3M, 33 CUET JBYX HECMAPEHHBIX JIEKTPOHOB

4. BCI_I_ICCTBO, KOTOPOC HC MOT'YT 06pa3OBBIBaTB BOOOPOAHYHO CBA3b

1)H,0  2)HF 3)HN; 4) HI
5. Sp3 r1/16p1/1111/13au1/1;1 peaIn3yCTCsd MOJIHOCTBIO



1) SO, 2) CH, 3) SO3 4) C10
6. YCTaHOBHUTH COOTBETCTBHE MEXIY (PH3MUECKUMHU CBOHCTBAMHU M TUTIAMH
KPUCTAJUIMYECKUX PELIETOK

1: KOBKOCTB

2: HU3Kas TeMIIepaTypa KUIEeHUs

3: BbICOKas TBEPAOCTh

4: s5ieKTpUUecKasl IpoOBOJIUMOCTb PacTBOpa
A: atoMHas

b: meTammmueckas

B: nonnas

I': monexynsipHas

Bapuant Ne 2
1. M30371eKTpOHHBIE aTOMBI U HOHBI

1) Fe**, Co®*  2) Co, Ni** 3) Fe?*, Fe**  4) Co™, Mn

2. HabGop kBanTOBBIX yricen N = 3, | =1, s=+1/2 umeer
1) Si
2) Al
3) Cl
4) S
5P
3. OaMHAKOBOE KOJIMYECTBO JICKTPOHOB Y HOHOB
1) Ba2+, Mgz+’ Cd2+
2) Ba®*, I, Te?
3) Hg*", I', Sn™
4) 1, cd*, sn*
4. DnexTpoHHas EMKOCTb { -[I0yPOBHs
1)6
2) 14
3) 10
4) 18
5. OHeprus MOHM3ALMH B IPYyIIIIE
1) He u3meHseTCs
2) yBEIMYUBACTCS
3) yMeHbIIaeTcs
4) 0CTarOTCSI MOCTOSTHHOM

6. AToMHbIe opOHTaNK Aaf0T cymmy N+ 1 =9
1) 6f, 7d, 8p
2) 5f, 7p, 8s
3) 41, 5d, 6p
4) 4d, 5p, 6s
7. Uwucno HeCcTapeHHBIX AJICKTPOHOB B aTOME XpOMa B HEBO30YKICHHOM
COCTOSTHUU

8. DOmueprus monmszanuu atoma Ca (3B): I; = 6,113; I, = 11,871; I3 =51, 21. TpeTss sHEprus
WOHM3AIMH PE3KO BO3pACTaeT U3-3a OTPhIBA
JJICKTPOHA

9. 9.Ywucno opbutaineii y aToMa onpeenseTcs KBAaHTOBBIM YUCJIOM




10. YcTaHOBUTH COOTBETCTBHE MCKAY JJICKTPOHHBIMHA KOH(bI/IpraI_II/IHMI/I Hn XUMHNYCCKHUMU
qacTuaMu

1) 15%25°2p®3s%3p°45°3d° A:F
2) 15°25%2p°35°3p°®4s*3d° B:C
3) 15%25%2p° B: Fe™
4) 15°25%2p? I:Cr

11. Pacnosnoxuth B IpaBUIIBbHOM MOCIIEI0BATENILHOCTH 3aI0JHEHHSI SHEPTeTUYECKUX

MOJAYPOBHEMN B aTOMaX
A: 63
b:7s
B:6s
I:4f
J:5F
E:6d
K:5d
Tema: «XumMuueckasi CBA3b»
Bapuant Ne 1
1. B psay BomopoaHsix coeauHeHuid temMenToB VI A rpymmsr: H,O — H,S- HoSe

MOJISIPHOCTH cBsi3u D — H:

1) yBemuuuBaeTcs
2) He U3MEHSETCS
3) ymeHbIIaeTcs
4) cHayasla yMEHBIIACTCS, TOTOM YBEINIUBACTCS

2. Tonwpko KOBaJeHTHasA CBI3b HMEET MECTO B COCAMHCHUU C (bOpMYJIOI;'I

1) Ba(OH)z 2) NH4NO3 3) H2804 4) L|2CO3
3. ATtom yriepoaa B BO30Y>KJI€HHOM COCTOSTHMHM 00pa3yerT:

1) deThIpe KOBAJICHTHBIE CBSI3H, 32 CUET YETHIPEX HECTIAPSHHBIX JICKTPOHOB

2) TpH CBSI3H, 3a CUCT JABYX HECIAPEHHBIX DJICKTPOHOB U HEIOICIICHHOM AJIEKTPOHHOMN
napel

3) HU OJHOM, aTOM yrJIepoja B HEBO30YKICHHOM COCTOSIHMHM XUMUYECKHX CBSI3CH HE
oOpazyer

4) nBe cBsi3W, 33 CUET JABYX HECHAPEHHBIX SJIEKTPOHOB

4. BemecTBO, KOTOpOE HE MOTYT 00Pa30BHIBATH BOJOPOAHYIO CBSI3h

1) H,0O 2) HF 3)HN;3 4) HI
5. Sp3 TUOPHUAN3AINS PEATH3YETCS TIOTHOCTHIO

1) SO, 2) CH, 3) SO3 4) C10
6. YcTaHOBUTH COOTBETCTBUE MEXNY (DU3MYECKUMU CBOMCTBAMH U TUIIAMU
KPUCTAIIMYECKHUX PEIIETOK:

1: KOBKOCTB

2: HU3Kas TeMIepaTypa KUTeHUs

3: BBICOKAsI TBEPIOCTh

4: ayieKTpuYecKast MpoOBOIUMOCTh PAacTBOPA
A: atoMHas



b: Mmeramnnyeckas
B: nonHnas
I': monexkynspuas
7. YcTaHOBHUTH COOTBETCTBUE MEXY TMOpUIN3aLiel U MOJIEKYJIOW WIH YaCTHILIEH

1) sp A: BeCl,
2) sp B: COs*
3) sp® B: NF;
4) sp*d I': PFs
. PFg
E: XeFg
Bapuant Ne 2

1. BemecTBO ¢ HOHHOM CBS3BIO UMEET (PopMyITy

1) KBr 2)SO; 3)CH; 4)HC1
2. AToMHasi KpUCTAJUTMYECKAsl PEIIETKA XapaKTepHa JIs

1) amoMuHUS 1 KapOuaa KpeMHHS
2) cephl H ioaa
3) okcula KpeMHHUS U XJIOpUJa Kanus
4) anmasza u 6opa
3. Sp® rUOPHAN3ALHS PEalH3yeTCs IOMHOCTBIO

1)SO, 2)SO0; 3)CHs 4)CIO 5)CIO;
4. YCcTaHOBUTE COOTBETCTBUE MCXKAY BCIICCTBAMU U BUAaMU XAMHUUYECKOU CBSI3U B HUX 1

BOJIb(pam A KOBaJICHTHAsI TIOJISIpHAsS ajiMa3
anmas b: koBaneHTHas HETOsIpHAS aMMHUAK
aMHaK B: metannmueckas
MOBapeHHas COJIb I': nonnas
5. YCTaHOBI/ITL COOTBECTCTBUC M@)K}Iy BCIIECTBAMU U TUIIAMHAU KpI/ICTaHHI/IquKI/IX peIHeTOK
YTJIEKUCIIBIN Ta3 A: noHHas
KapOopyH/I b: Mmonexymspras
HHUKEIb B: metannnueckas
aleraT HaTpus I': atomHasg

6. YCTaHOBHUTH COOTBETCTBHE MEXKy THOPUIU3AMCH U MOJICKYJION

1: sp® A:  OF, B: SFg
2: sp? B: BF; I: SF,:
3: sp’d® E  XeFs JI: BeCl,
4:  spd

4; spd

TeMbl: «JHEePreTHKA M HANMPABJIEHHOCTH XUMHYECKHX MpoieccoB», «CKOPOCTh
XUMHYECKHX peakuuid. XuMuuyecKkoe paBHOBeCHe»
Bapuant Ne 1
1. Bo ckosbko pa3 yBenuuutcsi ckopocTh peakimu Ho(r) + 1o(r) = 2HI(r) npu yBenuuenuun

JaBJieHus B 3 pasza

1) B 9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3
2. TIpu temneparype 90°C peakuus npotekaet 1 muH. [Ipn kakoit TemnepaType peaxius
3aKoHUYUTCS 32 14 21MuH, ecu TeMiiepaTypHbIi k03 PUIreHT paseH 3

1) 50°C  2)40°C 3)60°C 4)150°C 5) 140°C



. Xummdeckoe paBHoBecue peakituu Zn(t) + 16HI(d = 8l,(r) + 8H,S(d - Q cmecTutcs
BIIPABO TP ITOHMKEHHH

1) konnenTpanuu H,S

2) xonneHTpamuu HlI

3) naBneHus

4) TemMnepatypsl

. Xumuueckoe paBHoBecue peakimu Zr(t) + 2C1,(r) = ZrCly(r) + Q cmemaetcs BpaBo
npu

1) HOBBILICHUN TABICHHS

2) noBbimeHnn KoHneHTpauu ZrCly

3) IOTIOTHUTETFHOM BBEJICHUU ZI

4) NOBBIIICHUH TEMIIEPATYPhI

. Bromorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHbIC KOHIICHTPALIUH

BeriecTB (MoJib/1) coctaBmn: A - 0,03; B - 0,02; C - 0,004. NcxogHas KOHIIEHTpAITHs
BeriecTBa A (MOJIb/1T) paBHA

1) 0,036 2) 0,002 3)0,024 4)0,026 5) 0,030
. 13 2 mone CO u 2 monps C1, oOpa3oBanock npu HEKOTOpo# Temmeparype 0,45 Moib
COC1,. Koncranra paBaoBecus peakuun CO + C1, = COCLy(r)

1) 0,19 2)0,09 3)0,12 4) 0,21
CrannmaptHas teriora oopazoanust MgO (k) u CO; (T) cooTBeTcTBeHHO paBHa -601,8
- 393,5 xJIx/monb. Ternora paznoxenns MgCO3 xa MgO u CO, AH = 100,7 xJI>x/MOb.
Terutora obpazoBanus MgCO3

1) -1096 xJxx/Monb.  2) -1006 kJIK/MOJIb.
3) -996 k/xx/mMonb.  4) -876 kJK/MOJIb.
Terutora, KOTOpas MOTJIOIIACTCS WM BBIICISCTCS MIPU Pa3IOKEHHH XUMUYECKOTO

COCAMHCHUSA KOJIMYCCTBOM 1 monn Ha IMPOCTHIC BEIICCTBA HA3BIBACTCA

. Ecnu ckopocTh NpsIMOi peakiiuy paBHa CKOPOCTH 0OpaTHOM peakluy, TO HACTylaeT

XUMHNYCCKOC

10. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI ONPEICISICTCS MPABUIIOM

Bapuant Ne 2
1. Bo ckoubko pa3 yBenuuutcs ckopocTh peakimu CaO(1) + CO,(1) = CaCOs(t) npu

YBCJIIMYCHHUU NABJICHUS B 3 pa3a

1) B9 pa3
2) BS8pa3
3) BO6pa3
4) B3 pa3

5) He U3MEHHUTCS

2. Bo cKoJBKO pa3 yBEJIWYHUTCS CKOPOCTh peakluu npu HarpeBanuu ot 75°C no 115°C,

€CJIM TeMIIEPATypHBI KOA(h(ULIMEHT paBeH 2



10.

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He U3MEHHTCS
5) B 16 pa3

HpI/I MOBBIIICHHUU AABJICHUA XUMHUYCCKOC PABHOBECHUEC CMCIIACTCA BIIPABO

1) 2NO(r) + O,(r) = 2NOy(r) 2) C(1) + CO4(1) = 2CO(1)
3) 2NF(r) + 3Hy(r)= 6HF(1) + Ny(1) 4) CHy(r) +4S(r) = CSx(r) + 2H,S (1)
Xumuueckoe paBHoBecue peakinu 4FeSy(7) + 110,(r) = 8S0,(,) + 2Fe,03(1) +Q
CMECTHUTCS BIIPABO MPH

1) MOBBIIIICHUY JIaBJICHUS
2) noBbIIeHnd KoHIeHTpamu SO;
3) nomonHUTEILHOM BBeficHHN Fey03
4) NOTOJIHATENILHOM BBeJieHHH FeS,
B romorennoii cucreme Hy(r) + I2(r) = 2HI(;) paBHOBECHBIC KOHLIEHTPALIUH BEIICCTB

(monw/m) coctaBunu: HI - 0,02; I, - 0,05; H; - 0,03. Mcxoanasi KOHIIEHTpAIMs BOJOPOIa
(Monb/1T) paBHA

1)0,04 2)0,01 3)0,02 4)0,03 5)0,05
B romorennoii cucteme 4HC1(r) + Oy(r) = 2H,0( r) + 2C1;, paBHOBECHBIE
KOHIIeHTpanuu Beniect (Moib/n) coctapmm: HC1 - 0,85; O, - 0,44; C1, - 0,3.
HcxomaHas KOHIIEHTpaIHs KUCIopoaa (MOJIb/T) paBHA

1)059 2)0,49 3)0,69 4)0,79 5)0,89
[Ipu cxxuranuu rpadura odpazoBaiics okcua yriaepoaa (1V) maccoit 8,86 r. Temnosoit
s dext peakuun AH = -79,2 xJ[x. Terora o6pazoBanus CO;

1) -393,3 kJI»x/MOb

2) -358,4 xJx/Moinb

3) -335,5 k/Ixx/Moutb

4) -326,4 x/Ix/Mob
TermnoTa, KOTOpast MOTJIOMIASTCS WU BBIIEISETCS IPU 00pa30BaHUK XUMHYECKOTO
COEIMHCHUS KOJIMYECTBOM BEIIECTBA | MOJIb U3 MPOCTHIX BEIIECTB MPH 3aJaHHBIX
YCIIOBHSIX Ha3bIBACTCSI

CM@HIGHI/IG XUMHYECKOT'O paBHOBECUA ONIPCACTIACTCA MPUHLIUIIOM

MunumainbHas U30bITOYHAS SHEPTUs, KOTOPOH JOKHBI 00J1aJaTh MOJIEKYJIbl, YTOOBI
peaKIys MeXTy HUMHU CTajla BO3MOXXHOUW Ha3bIBAETCSA

Tema: «PacTBopbl. Teopusi 3JIeKTPOJIUTHYECKON U CCOLMALTUM

Bapuant Ne 1

1.

Cwmemansl 100 T 20%-Horo pactBopa u 50 T 32%-HOro pactBopa HEKOTOPOI'O BEILIECTBA.
Konnentparus noay4eHHOro pacTBopa

1) 24 2)12  3)36 4)48



2. Jlnst momydenust 9%-HOro pacTBopa COJISTHOM KHCIIOTHI Haio pactBoputs 67,2 1 HCI B
BOJIC MacCOu

1) 1,107 kr 2)0,505kr  3)0,987kr 4) 1,227 kr
3. YpaBHeHUIO 3Ag+ + PO43' = Ag3PO,4 cooTBeTCTBYET B3aUMOICHCTBUE

1) AgNO3 ¢ Na,PO,4 2) Aggo ¢ HsPO,
3) AgNO; ¢ H3PO,  4) AgCI ¢ NasPO,
4. KucjaoTHOCTb pacTBOPOB COJIEN C OJJMHAKOBOM MOJIIPHOM KOHIIEHTpaLuen
YBEJIMYHUBAETCS B PALY

HUTpAT KaJusl, CUIMKAT Kaaus
Opomu Kanblusi, OpOMH]] ATFOMUHHUS
XJIOpHU L Kaiust, GTOPHU]L Kalus
XJIOPUJL JIUTHUS, XJTIOPUJ KaJIHs
5. Xnopuna 6apust Maccoit 41,6 r pacTBOPHUIIH B BoJie. B mosryueHHOM pacTBOpe COEPIKUTCS

0,35 momb xsopua-noHOB. CTENEeHb TUCCOIUAIIIHN XJIOpHIa Oapus

1) 87,5% 2) 17,5% 3) 57,1% 4) 96%
6. Ecam xoHmenTpamnus pactBopa ruapokcuaa ammonus pasta 0,1M u K = 1,76*10°, o
€ro CTENEeHb HOHUBAIMH (Olyon) COCTABUT

1)1,3*10%  2)15*10% 3)1,3*10° 4)15*10°
7. Eciu koHIeHTpanus noHoB Bogopoaa [H'] u anerar-nonos [CH;COO] 8 0,1M
pacTtBope ykcycHoi kucnoThl paBHa 0,00132 Mo/, TO €€ KOHCTaHTa HOHU3AIIUU

1) 1,74*10°  2)1,76*10" 3)1,78*10* 4)1,74*10™
8. KosmeHTpauo HOHOB BOI0poaa B pacTBope npu pH = 4,32 paBHa

1) 4,78%10*  2)4,76*10° 3) 4,74*10° 4) 4,74*10°
9. AxTuBHas KOHIEHTpanus aHuoHOB aon- B 0,01M pactBopa ruapokcuna kanus KOH,
YUUTBIBAsi HOHHYIO CHITy PacTBOpa paBHA

1) 9*10° 2) 8*107 3) 7*10° 4) 6*107
10. KoncranTa runponusa, creness ruapoiunsa u pH 0,1M pactBopa conu HCOONH,4
(Kn(xuc)= 1,8*%10™, Kn(ocn) = 1,76*107)

1) 3,16*10°, 0,177 1 6,5 2) 4,76*10™ 0,745 u 8,3
3)2,74*10°,0,587 u 8,54  4)5,75*10™, 0,345 u 6,62
Bapuant Ne 2
1. K 100 mn 96%-noii cepHoii kucnotsl (p = 1,84r/mu) npubasunu 400Mi1 BOIbI, TOTYYUIICS

pacTBoOp MWIOTHOCTHIO 1,225 r/Mi. MonsipHasi KOHIIEHTpAIUsl pacTBOpa

1)3,78 M 2)221M 3)2,57TM 4)4,02 M
2. U3 400 r 20%-HOTO pacTBOpa MPHU OXJIAXKISCHHN BRIIEIUIOCH 50 T pacCTBOPEHHOTO
BelecTBa. MaccoBas 40JIs BEIECTBA B OCTaBILEMCS PACTBOpPE

1) 8,6 %2) 6,3 % A74% 4)95%
3. Vpasuenuto Fe** + 30H = Fe(OH); cooTBeTCTBYeT B3aHMOICHCTBHE

1) FeCls ¢ KOH 2) Fex(SOa)s ¢ Ba(OH),



3) FeSO, ¢ NaOH 4) Fe(OH); c HC1
4. 1lenoyHOCTh PACTBOPOB COJIEH C OAMHAKOBON MOJIIPHON KOHIIEHTpaUei

YBEJIMYUBAETCS B PAIY
1) kapOoHAT HATPHsI, HOJU HATPHUS

2) cynbhUT Kanus, CyIbpua HaTpus
3)HUTPUT HATPHS, HUTPAT HATPHSI
4) XJI0pHU L TUTUS, XJIOPU AMMOHHUS
5. KomngectBo orpuniatenbHbix HoHOB B 120 r 10% pacTBOpa aMMOHUS, €CIIU CTETIEHD

aucconuanuu coiu pasia 90%
1) 0,135 moms;  2) 0, 15 mosb;  3) 0, 167 moub; 4) 1, 67 MoJIb.

. -4
6. Ecau xonnenTpamnus azotuctoit kucinotel HNO; paBaa 0,12M u K, = 6,9*10™, To
CTEIEHb €€ NOHU3AIlUH COCTABUT

1) 7,6*10%  2)8,6*10% 3)8,6*10° 4)7,6*10°

7. Ecii KOHIIGHTpALMs PACTBOPA THAPOKCHIA aMMonns pasra 0,1M u K, = 1,76*10°, To
€ro CTETICHb HOHU3AITUH (@y0;) COCTABUT

1) 1,3*10% 2)1,5*10% 3)1,3*10° 4)15*10°

8. KonmuenTpanus noHos Bogopozaa [H'] 6%-Horo pacTBopa X10poBOAOPOIHOI KHCIOTHI
(p = 1,028 r/mm) cocraBisieT

1) 1,69; 2) 176; 3) 1,78 4) 1,65.

9. AxtuBHOCTh xnopua-uoHoB B 0,1 M pactope xnopuna Hatpus NaCl pasaa

1) 7,58*10% 2)7,62*10%  3) 7,68*10%
10. Crenens ruaponusa u pH conu 6pomuna ammonust NH4Bu pH 0,011 pactBopa (Kx =

1,76*107)
1) 2,38*10%u 5,62 2) 4,52 *107u 8,34 3)5,68 *107° u 6,32 4) 3,54*10" u
4,35
Tema: «OKHCJINTEIHLHO-BOCCTAHOBUTEILHBIE pP€aKIHH H JJIEKTPOXHMHUYECCKUE
npoueccun

Bapuant Ne 1
1. Peaxuust 1ucnponopluuOHUPOBaHUS

HNOZ = HN03 + NO + Hzo
KoMnQ4 + H,0 = KMnO4 + MnO,4 + KOH
NH4NO3 = Nzo + Hzo
KCIO3; = 0, + KCI
2. Peakmus BHYTPHUMOJICKYIIAPHOI'O OKHUCIICHUA-BOCCTAHOBJIICHUA

1) AgNO3; = Ag + NO, + O,
2) AgZO =0, + Ag
3) K5S50;5 = Ky,SO,4 + KsS
4) NOZ + HZO = HN03 + HN02
3. Ompenenute cymmy kKo3dduineHtoB B ypaBuenue peakiuu CaOCl, + H,O + NaBr —



)8 2)7 3)9 4) 10

4. YcTaHOBUTH COOTBETCTBHE
1: mpoaykTel 31ekTponu3a pacmiasa CuCl, A:CunuCl,
2: mpoaykThl anekTponu3a pactsopa Cu(NOs), b:Cuu O,
3: mpoxykTsl 3ektposn3a pactsopa Ca(NO3); B:H,u O,
I:Cau0O,
I[Z H2 u ClI 2

5. B mporiecce anekrponusa pactsopa NaCl, mpu cuite Toka SA 3a 85 MuH Ha aHoOIE
BBIJICNIAETCS MPOYKT 00HEMOM 1 (OKPYTJIUTH 10 JECATHIX)

6. Jlnsa okucnenus B kucioit cpeae 0,05 1 0,2 M NaNO; motpedyercs 0,25 H pacTBOp
KMnO,4 o6semom 71 (OKpYIJIUTB A0 COTHIX)

7. Hcxons u3 peakuuu S0, + HCIO, + H,O = HCI + H,SO, , rae 1 11 pacTtBOpa comepskuTcs
10 r HCIO4, HopmansaocTh HCIO, paBHa -MOJIB/JT (OKPYTIUTH JI0
JIECSITHIX )

8. 3HaveHue 3JIeKTPOIHOro MOTeHIMana Meu, norpyxenHoii B 0,0005 1 pactop Cu(NOs);
paBHO B (oKpyTauTh A0 THICSYHBIX)

9. Ecnu KoHIEHTpaIysl HOHOB BOJOPOJIa B PACTBOPE 4,8*10‘3 MOJIB/T, TO ITOTEHIHAII
BOJIOPOJIHOTO AJIEKTPOa PaBeH B (OKpyTrIuTh 10 THICSTYHBIX )

10. Ecnu B 0,511 pactBopa conepxurcs 0,0699 r FeCl, r, To moTeHmman sxene3Horo
ANEKTPOJA PaBEH B (oxpyrauTh A0 THICSYHBIX)

Bapuant Ne 2

1. Peaxmyst BHyTPUMOJIEKYJIIPHOTO OKHCIICHHUSI-BOCCTAHOBIICHHS

1) KCIO3 = O, + KCI
2) NHsNO; = N20 + H,0
3) HNO, = HNO3; + NO + H,0
4) KoMnOy4 + Hzo = KMnO4 + MnO4 + KOH
2. Peaxuus AUCIPONIOPLIMOHUPOBAHUS
1) KzSO3: KzSO4 + KzS 2) N02 + H20 = HNO3 + HN02
3) AgNO; = Ag + NO, + O, 4) Ag,0 =0, + Ag
3. Omnpenenute cyMmMy KO3 (UIIMEHTOB B ypaBHEHHE PEAKIIUU
K>Cr,07 + H,SO4 + Nap,S0; —
1) 17 2)1 3) 19 4) 20
4. YCcTaHOBUTE COOTBETCTBHE
1: KMnO,4 + Na,SO3 + H,SO, —  A: MnSO,4 + K,SO,4 + Na,SO,4 + H>,0
2: KMnQOy4 + Na;S03+ H,0 — b: MnO; + KOH + Na,;SO,4
3: KMnO,4 + Na,SO3 + KOH — B: KoMnO4 + Na,SO4 + H>0
I': MnSO4 + KOH + Na,SO,4 + H,0O

5. B mporecce anekrponmsa pactuiaBa NaCl, mpu cuite Toka 2A 3a 45 MUH. Ha KaToze
BBIICIISIETCS IPOLYKT MACCOU T (OKpYIJIUTh 0 COTHIX)

6. B mponecce snekrponmsa pactBopa NaSOy, ipu cuite Toka 2A 3a 2 4 Ha aHOJIE

BBIJIETISIETCS POIYKT 00bEMOM 71 (OKpYIJIUTh A0 COTHIX)




7. Ecnm nuxpomat-uoH BoccTaHaBiuBaetcs 10 xpoma (l11), To MmonsipHast KoHLIEHTpaus
sKBUBaJeHTa Auxpomarta kamus (o =10%; p = 1,07 r/mn) paBHa
MOJIB/J. (OKPYTJIUTH O COTHIX)

8. s B3aumopetictus ¢ 0,25 monb K;Cr,0O; Tpedyercs 2 H pactBop HBr o6semom
71 (OKPYTJIUTH JIO COTHIX)

9. Ecnu KoHIEHTpaIysl HOHOB BOJOPOJia B PACTBOPE 3,8*10‘3 MOJIB/T, TO ITOTEHIHAII
BOJIOPOIHOIO AJIEKTPO/Ia PaBeH B (0OKpyrJuTh 10 THICSYHBIX)

10. Ecnm moTeHmMan BOIOPOAHOTO AJICKTPOIa paBeH - 236 MB, To aKTHBHOCTH HOHOB
BOJIOPOJIa B pacTBOPE paBHA MOJIb/JI (3amKcaTh B CTAaHAAPTHOM
BU/IC)

Tema: «KoMIIeKCHBIE COeTUHEHUA»
Bapuant Ne 1
1. TlapamarHUTHBIA HU3KOCIIMHOBBIA BHYTPUOPOUTAIbHBIN

1) [Mn(NO2)e]* 2) [CoBre]”  3) [Fe(CO)]™  4) [VC1]"
2. YCTaHOBUTH COOTBETCTBHE MEXTYy Ha3BaHUEM U (OPMYJIOH KOMIUICKCHOM COJIN

1: Ky[PtC14]
2: [PtC13(NH3)3]Br
3: [CoF3(H,0)s]
4: [Co(NH3)e][Co(NO2)e]
A: terpaxnopornatusart (1) kamus
b: 6pomu TpraMMHHTPUHHTPOXIOpOIIaTHHEI (1V)
B: TpuakBatpudTopokodansT
I: reKCaHUTPOKOOAIbTaT (1) reKkcaaMMHUHKOOaIbTa (1 :
nuxiopoTrerpaammubHuKens E: rekcannanodeppat(Il) kamus
3. YCTaHOBHUTH COOTBETCTBUE MEXIY (POPMYIIOH COETMHEHHS U KOOPAHMHAIMOHHBIM YHCIIOM

1: [FeFx] ™2 A: 6
2: [Pt(NoH4)x]** B: 4
3: [Pd(NH3)x]*'B: 5

I:7
H:3

4. Ecmu pacteop comepxut 0,05 mous/m Ko[Ag(CN)s] 1 0,05 moms KCN, K, = 1¥10°%, To
KOHIICHTpAIUsI HOHOB cepedpa B MOJIb/JT

5. Ecam nms KOMIIEKCHOTO MOHA YHEPTHUs paciieruieHns papHa 167,2 x/[x/mMoib, To oH
MOTJIOUIAET CBET C AJIMHON BOJIHBI B HM

6. Ecnu npu nelicTBuM pacTBOpa CEpHOM KUCIOTHI BeCh Oapuii U3 pacTBopa
Ba(CN),*Cu(CNS); ocaxxnaetcs B Buje cynbdara 6apus, TO KOOPIUHAIIMOHHAS
dhopmyna com

Bapuant Ne 2
1. TlapamMarHUTHBIN BRICOKOCITMHOBBI BHYTPHOPOUTATIBHBIM

[VCIs]*  2) [Fe(C0).J*
[NiCl,J* 4) [Pd(NH3)e]*



YCcTaHOBUTH COOTBETCTBUE MCXKAY Ha3BaHUCM U (1)0pMy.]'IOfI KOMIIJIEKCHOM conH 1:

Ks[Fe(CN)g] A: rexcarmanodeppar(l11) kamws
2: [Ni(NH3)4]Cl; b: xnopua terpaammunanukesnsi( 1)
3: K;[SiFg] B: rekcadropocunukar (IV) kamus
4: [Ni(CO)4] I': TerpakapOOHMITHUKETTH

J1: AMX7I0pOTeTpaaMMHUHHHUKEIIS
E: rexcanmmanodeppat(ll) kamus
Y CTaHOBUTH COOTBETCTBUE MEXKAY (POPMYIION COeTMHEHUS ¥ KOOPAWHAIIMOHHBIM YHCIIOM

[Ni(CO)x]° A: 4

[Co(CN)X] ™ B: 6

[Fe(CO)x]° B:5
I:7
H:3

Eciu pacteop cogepxut 0,02 mous/nm Cd(NO3); 1 1 Mons NHs, K, = 2,75%107, to
KOHIOCHTpAalnusa MOHOB Ka/IMH B MOJIB/TI

Ecnu MmakcumMyM MOTJIOMIEHUS] BUAMMOTO CBETA JIJIs1 KOMILJIEKCA COOTBETCTBYET JIJIMHE
BoTHBI 400 HM, TO PHEPTHs pacmeryieHus B K[ x/MoIb

Ecnu st ocaxnenust ximopa u3 pactsopa Ha 1 Mo PtCl,*3NH;3 (KUp; = 6) TpebyeTes 1
MOJIb HUTpaTa cepedpa, ToO KOOpANHAIIMOHHAS (hopMyJia
COCITMHEHUS

Tema: «Qaementst VIIA, VIA, VA rpynm»

Bapuant Ne 1

1. JIns morJonieHnst XJ1opa MOKHO UCTIONB30BaTh:
a) NaOH B) NaCl
0) H,SO4 r) HCI.
2. OOBIYHO U151 TTONTyYeHHsE OpoMa B 1a00paToOpru MCIIONB3YIOT PEaKIMU:
a) KBr(tB.) + H,SO4 (koH11.) —
0) KBr(tB) + MnO; + H,SO4 (koHi1.) —
B) KBr(tB.) + HBrO3 (p-p)—
T) KBr(t) +Cl; —
3. Kwucnorusie coticta B psimy HCIO, - HBrO,4 - Hsl0g # # #
4. Kou¢urypamus BaJIeHTHBIX 3JIEKTPOHOB B aTOME CEJICHa B OCHOBHOM COCTOSTHHH:
a) 35%3p* B) 4s°4p*
6) 55°5p* r) 4s*4p34d®
5. Cynpbun anoMHUHUS [T0JIy4aeTCsl B pe3yJIbTaTe peaklnid:
a) AIClI; (tB) + H2S(raz)— B) Al + S(t) —
6) AICl; + H,S + H20— P) AICl; + (NH4)28 + H,O —
6. YcTaHOBHUTE COOTBETCTBHUE BEILIECTBA CO CBOWCTBAMHU
1) H>SeO,

2) K;S,0s



3) H,TeOs
4) H,SO0;
5) Na,SO3

A) CUJIBbHBIN OKHCITUTEh
b) cuiibHBIN OKHUCAUTEND U CUIIbHAS KUCIIOTA
B) BoccTaHOBUTEIbHBIE CBOICTBA MPOSBIAIOTCA SIpU€e, YEM OKUCIUTENbHBIE
I') BoccTaHOBUTEND, Cl1abast KUCIIOTA
1) amdorepHoe coequHeHME
7. DOwneprus cBsizu O-H Brelle B MoJeKye:

a) NH; B) AsHj3
6) PH; 1) SbH;
8. OkwucinurelnbHbIE CBONCTBA TUaApa3uH IPOABJICT B PCAKIIUU:

a)  ZntNoHe#HCI(p-p)=  B) CuCly+ NoHy+NaOH(pas6)=
0) I,+NoH4+H,0= r) SNC1,+N,Hs+ HC1(p-p)=
9. Ilpu MOJIy4EeHUH a30THON KUCIIOTHI, MAKCUMAJILHOE MCIIOJIb30BAaHUE JIByOKHMCH a30Ta
AOCTUTACTCA B PCAKIINU:

a) NO,+H,0+0,=
0) NO,+H,0(ropsa)=
B) NO,+H,0(xomomn)=
10. U3 mepeunciaeHHbIX KHCIOT CaMOM CHITLHOM SIBIISIETCSI:

a) HzSOg;
6) H,SeOs;;
B) H,TeOs.
Bapuant Ne 2
1. Jlns cmemienns paBaoBecus peakuuu Cl, + H,O—HCI + HCIO BaeBo cieayer 106aBUTH
K XJIOPHO# BOJE:
a) NaCl. B) H,SO4
0) NaOH r) AgNO3
2. Hawuboiee CUIIBHOUN KUCIIOTOM SIBIISIETCS BOJIHBIN PacTBOP:
a) ¢dbTopoBoOpOIA B) OpoMOBOIOpOIa
0) XJIOPOBOIOpOIA ') HOJIOBOIOPO/1a
3. Haubonee cunbHbM okucnuteneM B psiay HC1O,4 - HBrOy4 - Hs1Og siBsieTest
KHCJIOTa
4. KoHburypamus BaJICHTHBIX 3JICKTPOHOB B aTOME MOJIa B IS THBAJICHTHOM COCTOSTHUU:
a) 55°5p°5d°  B) 55°5p*5d"
6) 55°5p° r) 5s'5p%5d°
5. Kondurypanus BaJeHTHBIX JICKTPOHOB B aTOME CEpbl B OCHOBHOM COCTOSTHHUH:
a) 3s?3p* ) 45°4p*
6) 5s%5p" ) 4s'4p*4d?
6. Jlns ocyieHus: CEpHUCTOTO ra3a MOKHO HCIIOTh30BATh
a) P05
0) CaCl,
B) NaOH
F) H2804
7. Jlnst monmy4eHus CEpHUCTOTO Ta3a B MPOMBIILICHHOCTH UCTIONB3YIOTCS PEAKIIHH
a) Cu + H,SO, xoHi. —




6) FeS, + O, —
B) Na,SO3 (tB.) + H,SO,4 (70% p-p) —
r) H,S + O—
TepMudeckoe pasiioKEHHE HUTPATOB MPOTEKAET MO-Pa3sHOMY B 3aBUCHUMOCTH OT
CBOMCTB KaTHOHA COJIH.
YcTraHoBUTE COOTBETCTBHUE:
1) HUTpaATHl METAJUIOB CPEAHEH aKTUBHOCTH
2) HUTpaThl HEAKTUBHBIX METAJIJIOB
3) HHUTpATHI METOYHBIX METAJIOB
A) HUTPHUTHI METAJUIOB M KUCIOPOJ
b) okcuapl metamios, okcua azora (1V) u kucnopon
B) metannsl, okcun azora (V) u kucnopon
8. AMMMaK MoJIy4aroT B pe3yJibTaTe PeaKiuu:
a) H2+N2(t,kat) — B) (N H4)2Cf207—)
0) MgsN+H,0— 1) (NH4)2HPO4(t)—
9. Camoii cuITbHOH U3 TIEPEYUCIICHHBIX KUCIIOT SBJISICTCS:

a) HNO;  6) HNO; B) HN3
Tema: «aementsl IV A, 111 A rpynn»
Bapuant Ne 1
1. MoHOOKCH I yriiepoja MposIBISET BOCCTAHOBUTEIILHBIE CBOMCTBA B PEAKITHSX

a) CuO+CO —
0) [Ag(NH;),]OH + CO —
B) PdCI, + H,O + CO —
r) H[CuCl;] + CO —
2. Tepmudecku HauboJiee YCTOMUMBA COJIb:

a) BaCO; B) CUz(OH)zCOg
6) MgCO; r) Na,COs
3. I[.Hﬂ nepeBoJia JTMOKCHIa KPEMHHA B paCTBOPUMOE COCTOAHUE UCIIOJIB3YIOT PCAKIINU:

a) SiO, + KoCO3(TB) — B) SiO; + HF(p-p) —
0) SiO, + HCl(p-p)— r) SiO; + K,CO3(p-p) —
4. Cymma k03¢ (HUIIMEHTOB B JIEBON YaCTH YpaBHEHUs PEaKIHH

Si + HNO;3 (konmn) + HF —pasna:
a) 11 6)9 B 13 1) 15
5. CO sBugercsa OKCUIOM:

a) 06e3pazTuIHBIM
0) amdoTepHBIM
B) OCHOBHBIM
I') KHCJIOTHBIM
6. Xwumwus tamums(l) HaTOMUHAECT XUMHIO

7. CrpyKTypHOUH eIHHIEH O0pa KaK MPOCTOro BEIIECTBA SBIISACTCS

8. H3MeHeHHE CTPYKTYpPBI OT HOHHOM, Yepe3 MOJMMEPHYIO K MOJICKYJISIPHOM
TpurasioreHu10B MetayioB |1IA rpynmer oT GTOpHI0B K HOAMAAM CBS3aHO C
YMEHBIICHUEM




9. Pe3koe Bo3pacTaHHe METAUNIMYECKUAX CBOMCTB NP TIEPEX0/ie OT OOpa K aIFOMUHUIO
00BICHIETCSA -

10. . [Ipoxykramu ruapoausa Tpudropuaa 6opa sSBISIOTCS:

a) H[BF4] B) H2
6) HF r) B(OH);
BapuanT Ne 2
1. Jlns momydeHus yriIeKUCIIOro ra3a B 1a0opaTOpHH OOBIYHO UCTIONB3YIOT PEAKIIUU:

a) CaCO;+HCl - B C+Oy—
0) CaCOg3., r) H,C,04 (t, H2SO4 (xoH1))—
2. Iusa ocymenns CO2 MOXHO HCTIOTTB30BATh:

a) CaO B) H,S04(xoHI1.)
0) NaOH r) P,Os

3. U3 nmepeunciaeHHbIX OKCHUIOB B OOJIbIICH CTETIEHH OCHOBHBIMU CBOWCTBaMH 00J1a/1aeT:

a) Pb02 B) GeOz

0) SnO; r) SiO;
4. BcrenctBue BbICOKOM MOJISPHOCTH CBsI3U D-F TeTpadTopus! 0J10Ba U CBUHIIA B OTINYHE
OT OCTAJIbHBIX TETPArajJloreHNu10B UMEIOT CTPYKTYPY

5. Ilpu nponyckanuu CO; gepes pactBop NaOH mo cnabomenodynoit peakiuu oopasyercs
COJIb

a) Na,COs; 6) NaHCOs.
6. B psany BF;-BC1;3-BBr;-Bl; yBenuunBarotcs:

a) TEMIIEPATYPHI TUIABJICHUS ¥ KUTICHHS
0) TepMHUYECKasl YCTOMYUBOCTD

B) JUIMHA CBS3U

T) SHEPTHS CBSI3H

7. OcHoBHbIe cBoMicTBa B psiay ruapokcuoB AL(OH)s;-Ga(OH)s-In(OH)3-T1(OH)3

a) K TUAPOKCUAY TaJulis YMEHbBIIAIOTCS, 3aTEM YBEITUYUBAIOTCS
0) YMEHBIIAIOTCS

B) YBEITUYHBAIOTCS

r) HE U3MEHSIOTCS

8. TlpwumHON JMAarOHAIBLHOTO CXOJCTBA OOpPa U KPEMHUS SBIISCTCS

9. U3 Bcex anemenToB |1 A rpymnimbl ToJgbKO Tamuii criocodeH 00pa3oBbIBaTh YCTONYMBEIE
B OOBIYHBIX YCJIOBUSAX COEIMHEHHS B OJJHOBAJEHTHOM COCTOSIHUH, IOTOMY UTO

a) €ro BaJICHTHBIE DJIEKTPOHBI cllabee CBSA3aHbI C SIPOM
0) B6S°-3IIEKTPOHBI - HHEPTHAS Mapa, HAXOAATCA MO dKpaHoM 4f-roaypoBHs
B) €TI0 BAJICHTHLIC J3JICKTPOHBI CUJIBHCC CBA3AHLI C AAPOM, BCJICACTBHUC SAPKO

BBIpXEHHOTO 3((ekTa MPOHNKHOBEHUS
10. I'nbpuan3anus aTOMHBIX opOuTaneil 6opa B tubopane




Tema: « S-an1ements! |A-11A rpynnen

Bapuant Ne 1

1. B psaay menoyHbIX METAJIOB HanboJee OTpULIaTeIbHOE 3HAYECHUE STIEKTPOIHOTO
MOTCHIINAJIa IMEET
a) HaTpui
0) KaJIUiA
B) pyounuit
T) ne3uit
1) JIUTUH
2. Dnextponus BogHoro pactBopa NaCl - 31o crmocod oHOBPEMEHHOTO TMOTYYCHHS
a) NaOH, Clg, H, B) NaH, Clz, O,
6) Na, O,, C|2 F) Na, C|2, H,
3. lemnounpie MeTaIBI (2) U IMIETOYHO-3eMETbHBIE METAILIBI (0) UMEIOT KPUCTATUTHYECKUE
pEIIeTKH:
1) a) OlIK, 6) Be u Mg -I'TTY, Ca u Sr -I'TIK, Ba-OLIK
2) a)I'T1Y, 6) 'K
3) a) Li-OlIK, octansubie-I'LIK, 0) I'LIK
4) a)I'lK, 6) I'TTY
4. TuapOoKCHIIBI MEIOYHBIX METAJLIOB KPOME OJTHOTO IIIaBATCS 0€3 pa3oKeHusI.
Paznaraercs na [llenounsie MeTaiel, a Takke Ca, Sr, Ba npu HarpeBanuu B atMmocdepe
aMMuaKa o0pa3yroT
a) amMubl ¥ Bojopon  B) runpuabl u anruapua HNO;
0) TUIAPUIBI K 30T T') aMUbI U a30T
5. OKCH] ¥ BOJy ITPH HarpeBaHUH TUAPOKCHU]L
a) LiOH r) RbOH
0) NaOH ) CsOH
B) KOH
6. Bricokoil koMIuIekcooOpasytolel criocoOHOCThIO cpenn MeTauioB |IA rpymmbt
oOnamaer
7. W3 menovYHpIX METaNIOB B OOBIYHBIX YCIOBHSIX C @30TOM
pearupyer
8. Cymma ko3dduinentoB B ypaBHenuu peakuuu Mg(OH), + NH,Cl —
paBHa
9. Temmnepatypa pasnoxenus B psaay LiBrO4 - NaBrO, - KBrO,4 - RbBrO4
OTOMY YTO
10. Cymma koo durmeHToB B mpaBoii yactu ypaBHenus peakiuu Kl + K,Cr,O; + H;SO4 —
paBHa
11. TIpocteim HarpeBanuem BeCl,4H,0 Henb3s nonyunts 6e3Boanbiii BeCl, Benencreue
CUJIBHO TIPOTEKAIOIIETO
Bapuant Ne 2
1. Fr, 3aBepmatomuii A rpynmy, u Ra, 3aBepiatonumii 1A rpynmy, sBistorcs



a) paauOaKTUBHBIMU 3JICMCHTAMU

0) OYEHb MATKUMU
B) CaMbIMH PaclpOCTPaHEHHBIMH B IPUPOE CPEIU BCEX S-2JIEMEHTOB
r) HaJIS)KHBIMH H30JIITOPAMH

2. B psany cynegpatoB BeSO4-MgSO,-CaS0O,4-SrSO4-BaSO,4 pacTBOpUMOCTh yMEHBIIAETCS.
OTO CBA3aHO

a) ¢ o0pa3oBaHueM 0oJiee MPOYHON KPUCTAITUICCKON PEIIECTKA

0) C YMEHBIIIEHHEM HOHHOCTH CBSI3U

B) C YBEJIMYCHUEM UOHHOCTH CBSI3U

r) C YMCHBIICHUEM MPOYHOCTH KPUCTAJUIMICCKON PEIICTKU

1) C YBEJIMYCHUEM CTPYKTYPHOTO COOTBETCTBHUS pa3Mepa KaTHOHA M aHWOHA

3. Cpenu ruapokcusioB eMeHToB |IA rpynmbel ampoTepHBIMU CBOHCTBaMH 001a1aeT

4. CymmMma ko3¢ dunneHtoB B ypaBueHuu peaximu Rb,0, + CO, — paBha

5. Ha neliTpanuzanuio pacTBopa, MOJIy4eHHOTO TIociIe 00pabOTKU 5 T aMaibraMbl HaTPHUs
BOJIOM, U3PACXOI0BAHO 25 MJI 2 H COJISIHOM KUCIIOTBHL. MaccoBas 1011 HaTpus B
amasibraMe paBHa

6. YcTaHOBUTE COOTBETCTBUE MEXKY YACTHUIICH U €€ TPOCTPAHCTBEHHOM CTPYKTYpPOit

1) TerparuapoKCOOEpPHILIAT-HOH A) okTa’rap

2) KaTHOH reKcaaKBaMarHus b) nuneiinas

3) Mouiekyia IMHoIuIa OCPUILIHS B) Terpasap

4) KaTHOH TETpaaKBaOCPUILTUS ') He3aBepIIeHHBIN OKTAdP

7. Cymma ko3 durrenToB B ypaBHenun peakiuu LiH + HC1 — paBha

8. Peakmus cpenpl B pacTBope oprodochara pyouaus

9. C xomomHO¥ BOOM MarHuii B3aMMOJICHCTBYET IIJIOX0, B TOPSYEH BOJE peaKkius
npoTekaeT 00jiee aKTUBHO B CJICACTBUE

Tema: «Qaements! 111 B,1V B, V B rpynm»
Bapuant Ne 1
1. Ilpu TepmuueckoM pa3inoxeHUH rexkcaruapara Hutpara jgantana(lll) MoxxHO monyduTh

a) La(N02)3 + O, + H,O B) La,Os; + NO, + O, + H,O
6) La+ NO, + O, + H,0O F) La+ NO + H,0
2. Macca (B rpammax) ¢roporepata(lV) kamust Ko[C1Fg], o6pasyrorierocs npu
criaBieHuu 6,48 r ¢ropuna uepusa(1V) ¢ 5,8 r propuna kanus, eciid BEIXOJ TPOIYKTa
cocTtaBisieT 62% OT TeOpeTHIECKOro, paBHa

a) 6,18 6) 792 B) 5,84 1) 7,25
3. U3 mMeTaminoB moArpyniel CKaHIUsl HE pearupyeT ¢ BOAOH B OOBIYHBIX YCIOBHSIX

a) La B) SC



10.

0) Ac nY
CymMma k03(ppHUIIMEHTOB B JIEBOI YaCTH YPaBHEHUS pEaKIINU

K,Cr,07 + TiBr; + HBr— paBHna
Turtan, nuupkoHuii u ragHUN pearupyroT ¢ KOHIICHTPUPOBAHHOW CEPHON KHUCIOTOH.

[IpoaykT peakuuu OTIMYAETCA OT OCTAJIbHBIX Y

a) TUTaHa 0) IMPKOHUS B) radHus
OnemenTs! 1 YB rpynnsl ycToiH4MBbI K AEHCTBUIO KOHLIEHTPUPOBAHHBIX CEPHOM U

A30THOM KHCJIOT, HO JIETKO PACTBOPSIFOTCS B CJIA0BIX TUIABUKOBOM, IIABEJICBOM, YKCYCHOU
(B mpucyrcTBum F), moroMmy 4to

a) CO3/IAIOTCSI YCIIOBUS I 00pa30BaHUS MPOYHBIX allUI0KOMIUIEKCOB;
0) MTOKPBITHI CHAPYKH TPOYHOIN OKCHUIHOM TICHKOM;
B) HMEIOT IIPOYHBIE KPUCTAIUINYECKUE PEIIETKH;
r) MACCHBHUPYIOTCS B KHCIIOTAX OKUCITUTEISX.
COC,Z[I/IHCHI/IH BaHaAUs MTPOABJIAIOT OKUCIIUTCIIbHO-BOCCTAHOBUTCIILHBIC CBOIICTBa B

peaknuusax

a) NH;VO3; — F) NH,VO;3; + KlI+ H,SO4 —

0) VCI; + Cl (pa36) — n) VCl,s + NaOH (pa36) —

B) V05 + Cl(konm) — ¢) V205 +Na,CO3(konm) —
YcTaHOBHUTE COOTBETCTBUE MEKIY BEIIECTBOM U CTPYKTYPHBIM THUIIOM €0
KPUCTAJUIMYECKON PEIIETKH

VO A) nonuMepHas U3 OKTa’/IpoB
V20, b) pemeTka noBapeHHoOI conu
VO, B) pemerka pytuna
V05 I') peetka kopyHaa
DexTpoHHas KOH(UTYpalusi aToMa TaHTajla B OCHOBHOM COCTOSIHUU

a) 5d°6s? B) 65°6p°

6) 5d*6s’ r) 5d°6s'6p’
Bonbnine BajeHTHRIE BO3BMOYKHOCTH UMEET TUTAH 10 CPaBHCHUIO C OCTAJIbHBIMU
OJICMCHTaMH, IIOTOMY 4TO

a) €ro BaJICHTHbIE OpPOUTAIM YHEPTETHUECKU HEPABHOIICHHBI,

0) aATOMHBIA paauyc HEOONBIIONW, €ro BaJCHTHBIC OJJICKTPOHBI IPOYHO
YIIEP)KUBAIOTCSI SIIPOM;

B) €r0 BaJICHTHBIC OPOMTAIH YPHEPTETHUECKU PAaBHOLICHHBI;

r) €T0 BaJICHTHBIE AJIEKTPOHBI JIETKO YYacTBYIOT B 00pa30BaHHUU CBSI3EH.

Bapuant Ne 2

1.

2.

Peaknus nporekaet no cxeme: UCl3 + H,O = U(OH),Cl, + H, + HCI

Macca (B rpammax) xmopuaa ypana(lll), BcTymuBIIEro B peakIuio, €cCiH
obpazoBainochk 0,2 1 21 pactBopa HCI, paBHa

a) 137,758) 119,4

0) 156,2 r) 123,84
CymMma k03 puireHToB B mpaBoii yactu ypaBHeHus peakiuu SC + HNOj3 ( ou. pa36.)
—paBHa




3. U3 npemnoxennsix coneit SCCls, YCls, LaCls B HanbobIIiei cTeneHr THAPOTU3YETCS B
pacTBope

4. Cymma ko3¢ ¢unrenton B ypaBaeHun peakmuu 110 + H,SO,4 (koHI) — paBHa

5. Cpennue conu tutana (I\V) cioxHO NOIYyYUTHh B BOJHBIX paCTBOPAX BCIIEICTBUE AKTUBHO
IIPOTEKAIOILETO

6. TeMnepaTypm IJIAaBJICHHUA, KUTICHUS W SQHTAJIBIIUA aTOMHU3AallUN B PAOY TI/ITaH-HHpKOHHﬁ-

rapHui
a) YBEJINYUBAIOTCS B) U3MEHSAIOTCS HEMOHOTOHHO
0) YMEHBIIAKOTCS r) HE WU3MEHSIOTCH, MIOTOMY 4TO

7. Xumuueckas akTHBHOCTD 9705 B psiny: V205-Nb,Os-Ta,05

a) YBEJIMUUBAETCS B) YMEHbIIaeTCs
0) U3MEHSIETCd HEMOHOTOHHO TI)  HE  M3MEHseTcs, IIOTOMY  4YTO

8. B pactBops! okcorpuxiiopuaoB V, Nb u Ta npununu consiHyro KUCIOTY U BHECITH
Kycouek LMHKa. BoccTaHOBIEHNE HEBO3MOXKHO B ClIydae

9. U3 snemMeHTOB MOATPYIIIIBI BaHAAUA UMECT OObIINE BAJICHTHEIC BO3MOXXHOCTH, IIOTOMY

91O

a) aTOMHBI pPaJnyC BEIUK, BaJICHTHBIC DJICKTPOHBI CIIA00 YIEPKHBAIOTCS
SPOM;

0) MUMEETCS SHEPreTHYECKOE Pa3IMyKe BAJICHTHBIX OpOUTANIC;

B) ATOMHBI ~ pajuyc HEOOJBINOW, BAJCHTHBIC JJIEKTPOHBI  MPOYHEE
YIEPKUBAIOTCS SAPOM;

r) pasznuiia B suepruu (N-1)d- u NS-opOuTaeit HeBeIuKa.

10. Haubonee ycroiftunBa y BaHausi CTENICHb OKUCICHUS

a) +3 B) +5
0) +4 r)+2
Tema: «Qaements! VI B, VII B rpynm»
Bapuant Ne 1
1. DnexrponHas KOH(GUTypaIKs aTOMa XpOMa B OCHOBHOM COCTOSIHUU

a) 3d°4s' B) 3d*4s'4p*
6) 3d*4s? 1) 4s%4p”
2. XpoM NpHUCYTCTBYET B pacTBOPE, MOJIyYCHHOM IPU PAaCTBOPEHUHU XpoMa B pa30aBICHHOI
CCpHOfI KHCJIOTC ITPH OTCYTCTBUU BO31yXa, B BUJAC HOHA

a) [Cr(H,0)6]*+ B) CrO4*
6) [Cr(H20)]*+ 1) Cr,07
3. U3 pactBopa CrC1l; ocaxmaetrcs Cr(OH); npu qoGaBieHnu pacTBOpOB

a) Na,COs3 B) (N H4)28
6) NH; F) Na,SO,
4. B menouHo# cpesie MOTYyT CYIIeCTBOBATh HOHBI



a) [Cr(OH)s]**  B) CrO*
6) [Cr(H,0)6]*" 1) Cr,07%
5. Cymma ko3¢ GUIMEHTOB B IpaBoil yactu ypaBHeHus peakuuu KoCroO7 + CoHsOH +
H,SO, — paBHa

a) 17 0) 12 B)13 1) 15
6. VYBenuuenwe Temreparypsl iasjieHus B psaay Mn,07-Tc,07-Re 07 (+6; +120; +301)

CBSI3aHO

a) C YBEJIMUYCHUEM IOJSIPHOCTH CBsizU D-O

0) C TEPeXOAOM OT MOJEKYISApHOH CTPpYKTypsl y MnyO; k mommmepHOi
cTpykrype y Re;05

B) C YMEHBIIEHHUEM HOHHOCTH CBsI3U D-O

r) C YCWICHHEM MEXMOJEKYIIPHOTO B3aHMMOJCHCTBUS IO Mepe pocTa

pasMepa MOJICKYJI.
7. VYcroitunBocth K;MNO, B pacTBOpe MOHMKAETCS TpH 100ABICHUN

a) NH.C1 B) CO;
0) KOH r)HC1
8. Ilpm B3amMonelcTBIM MapraHIia ¢ pa30aBIeHHON CEpHOI KUCIOTOH 00pa3yroTcs

a) MnSO, B) H,
6) Mn2(SO4)3 F) Mn(SO4)2
9. Cymma ko3(¢dunnentos B ypapaenuu peakiu KoMnO, + HCI (koni) — paBha

10. B paagy HMnQO, - HTcO,4 - HReO,4 ymenbmatoTcs CBOHCTBa

a) KHCIIOTHBIE  B) BOCCTAHOBHUTEJIbHBIC
0) OKHCJIUTENIbHbIE ') YCTOHYMBOCTh
Bapuant Ne 2
1. TIpu cnasnenuu Cr,0O3 ¢ KOH u KNO;3; o6pasyetcst
a) K>Cr,0 4 B) K, Cr,0O4
6) KCrO, F) Cr(N03)3

2. DnekTpoHHas KOH(pUTyparus aToMa Bojib)pamMa B OCHOBHOM COCTOSTHUH

a) 5d*6s” B) 6s°6p”
6) 5d°6s’ ) 5d*6s'6p’
3. Ilpu BBenenuu B pactBopsl coneii xpoma (I1I) cynbdun- n kapOoHAT-HOHOB BhINagaeT
0CaJIoK

4, COCI[I/IHGHI/IH Xpoma IpOoABJIAIOT OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIC CBOICTBA B
peaxIusx

a) Cry(SO3) + H,O0 —
6) K>Cr,0;7+ KNO, + H,SO4 —
B) K>Cr,O4 + BaCl, —
r) K,Cr,07 + Ha(kcui) —
n) CrC1; + Br, + KOH —
5. Cr(OH); pactBopsiercs B

a)H,0 — B) NaOH(kou)—



6) HC1— r)NH3( p-p)—
6. DiexTpoHHAas KOH(PHUTypalys aToMa MapraHiia B OCHOBHOM COCTOSIHUH

a) L.3d%st ) LL3d%4s?
6) ...3d%4s%4p® 1) ...45°4p°

7. XuMHyecKkoe BBaHMOﬂeﬁCTBHC OTCYTCTBYCT B CMCCHU
a) KZMnO4 +C0, + Hzo —_— B) KMnO4 + H2C204 + Hzo E—
0) KMnO, + C,Hs0OH + KOH — r) KMnO,4 + C0, + H,0 —
7+

8. B omimuue ot Mn nipu neiictBun H,S Ha pactBopst HTcO4 1 HReO,4 Bemmagarot ocaaku
Tc,S7 m ReyS7. D10 aKCIIepuMEHTaIbHO JTIOKa3bIBAET, UYTO Tc'+ u Re'+ spnsiorcs
cl1a0bIMHU

9. BoccraHoBieHHE NIEPMAaHTaHAT-HOHA B 3aBUCUMOCTHU OT PEAKIIUU CPE/Ibl TPOTEKAET MO-
pazHOMy. YCTaHOBUTE COOTBETCTBHE:

1) no Mn?+ A) B 1meI0YHOMU cpere

2) 1o MnO; b) B kucnoii cpene

3) o MnO,* B)B HeliTpansHOI cpene

s 3JIEMEHTOB VIIB T'PYIIIBI HE BCTpEYaeTCs B MIpUPOJIe

Tema: «Jaementsl VIII B rpynnbi
Bapuant Ne 1
1. DneMeHT ¢ MOpsaIKOBBIM HOMEPOM 78 MOXKET 00pa30BaTh HECKOIBKO XJIOpUI0B. Ux

XUMHYECKHe (popMyIIbl

2. Ilpu B3aumoneiictBuu Fe3+ c I- u S2- 0Opa3yrorcsi coeJMHEHUS:
Fe*
Feb*
Fe®
Fe®

co T @

3. Cymma ko3¢ duirentoB B ypaBHenuu peaknuu Fe;03 + KCIO; + KOH —paBHa

4. DnemMeHTHl NOATPYIIbI HUKENIS 00pa3yloT KapOOHMIIBI COCTaBa

5. C yBenuueHueM CTeleHH oKucieHus xene3a B psay Fe(OH),-Fe(OH);-H,FeO,
KHUCJIOTHBIE CBOMCTBA MOTOMY YTO

6. B psaay Fe-Co-Ni sHTanbnus aToMu3aimm, TeMIeparypbl IUIABJICHUS U KUTICHUS
MOTOMY YTO

7. B noarpymnmnax skene3a, Ko0ajabTa U HUKEJS C YBEIMUEHUEM OPSAKOBOTO HOMEPA
SHTAJIbIIUA ATOMU3ALMH, TEMIIEPATYPHI IUIABJICHNS U KUIICHUS




IMpoctpancTBeHHas CTpyKTypa OosbimnHcTBa KoMmiutekcoB Fe(ll) u Fe(lll) ¢ nurangamu
€J1a00ro ¥ CUIIBHOTO MOJIS

Pacrionoxxure B mopsiike yBeIWYSHHs CTA0OMIM3AINH CTEIIEHU OKHCIIEHUS KobanbpTa +3
CJICAYIOIINE JTUTAH/IbI:

1) nuuanorpymmna 2) amuHOrpynmna 3) rugpokcorpymnmna
Bapuant Ne 2
1. Bpany Fe’+-Co’+-Ni*+ YCTOWYUBOCTB K OKMCIICHUIO
a) YBEJINYUBAECTCS
0) YMEHBIIAETCS
B) U3MEHSETCS HEMOHOTOHHO
r) HE U3MEHSETCSA

Cymma koaduituentoB B ypaBHenuu peakiuu NiSO,+ NaOH+ H,0,— paBHa

a) 11 6) 7 B 14 1) 9
Kommekcst kob6anpTa(lll) B 3aBUCMMOCTH OT CHIIBI TIOJISL IUTAHAOB MOTYT OBITH ITapamMar-
HUTHBbIMU U TuaMarHUTHeIMU. Kominekcst ponus (1) u upunus (111) HezaBucumo ot
CHWJIBI TOJISI JIMTaH10B-

DneMeHTHI OJATPYIIILI Jkeie3a 00pa3ytoT KapOOHMIIBI COCTaBa

Pyrenuii B3auMOAECICTBYET CO CMECHIO THIPOKCUA KaIus U XJIopara Kaius. B peakiuto
BCTynuio 3,24 r pyTeHusl, B KOTOpOM MaccoBas 1oJis npuMeceit 7 %. Macca pyreHnarta
Kajusi, 00pa30BaBLIEroCcs IPU 3TOM paBHA

B BocbMoOl IpyIiie pu nepexoe OT 3JIEMEHTOB MOArPYIIILI JKelle3a K OArPYyIIe
HUKEJI1 BAJICHTHBIE BO3MOXKHOCTH aTOMOB IIOTOMY 4TO

[pu B3aumoeiicTBUM K0OaIbTa C pa30aBIeHHON a30THOW KUCIOTON 00pa3yroTcs:

a) Co(NO3);s  B) H2

6) CO(N03)2 F) NO
Coenunenus xene3a (1) nposBIsIOT BOCCTAHOBUTENIBHBIC CBOMCTBA. [IpeioxuTre
CcHocoObI CTAOMIN3AIMHA JAHHOI'O BAJICHTHOIO COCTOSHUS:

a) o0pa3oBaHUE HEPACTBOPUMOTO THAPOKCHU/IA;
0) o0pa3zoBaHHe KOMIUIEKCOB C JIMTAHaMHU C1ab0T0 TMOJIs;
B) o0pa3oBaHNe KOMIUIEKCOB C JIMTaHJaMH CHIIBHOTO TOJIS;

Pacnionoxure okcuabl K0OanbTa B MOPSAKE YBEIMUEHUS! YCTOMUUBOCTH:

a) C0304 6) CoO B) Co0,0;.

10. Hanbosee cHIIBHBIM OKUCIIUTEIEM SIBIISETCS:

a) IEpMaHTaHaT-uOH  B) (heppaT-uoH
0) OMXpoMaT-HOH r) pyrenat’1)-uox



Tema: «Jaementsl I1B - IIB rpynm»

Bapuant Ne 1

1.

B npobupkax nHaxoastcs 0,1M BogHbIE pacTBOPHI CIEAYIONIUX coJiel HaTpust: 1) oauaa;
2) 6pomuna; 3) xnopuaa; 4) dropuna. B kaxayro npodupky 1o0asistoT B u3osiTke 0,1M
pacTBop HUTparta cepedpa. [Ipn o1nHaKOBBIX 00BEMAX peareHTOB KOJIMYECTBO BELIECTBA
B OCajJKe OyJIeT HAMMEHBIIUM B Ipoodupke No

a) 3 B) 2
0) 1 r) 4
PacTBopsiOTCS B pacTBOpE aMMHaKa BCe BELIECTBA IPYIIIIbI

a) AgCl, AgBr, Agl B) AgCl, Agl
0) AgBr, Agl 1) AgCl, AgBr
XuMu4deckasi CBsI3b UMeeT 00Jiee KOBAJICHTHBIN XapaKTep B

a) Agl  B) AgCl
0) AgBr 1) AgF, motomy uro # # #.
YcroitunBocts nanuaabix KomruiekcoB: [CU(CN)2]; [A9(CN),]; [AU(CN),] B psimy

a) YMEHBIIIAETCS B) YBEIUYUBACTCS
0) HE N3MEHSIETC ) U3MEHSETCS HEMOHOTOHHO, TIOTOMY  YTO

B psany Cu-Ag-Au temmiepatypa 1iaBIeHUs] U KUTICHUS

a) YMCHBIIIACTCS, 3aTEM YBEIIMYMBACTCS
0) yBeIMYMBAETCS, 3aT€M YMEHBIIIACTCS
B) YBEJIIMYMBACTCS

I') YMEHbBILAETCS, IOTOMY YTO

0) Haubonee sipko nposiBISIOTCS KUCIOTHBIE CBOMCTBA Y
a) AU(OH)3 B) CU(OH)Z
0) Cu0 1) Ag,0, MOTOMY 4TO

[TpuBeneHb 3HaUEHUs CTaHAAPTHOW dHeprun [ moOca peakimii:

1) [Hgl]* + S* = HgS + 4I; AG298 = -127 kJ[x/MoTb
2) [Hgla]* + HoS + 2H,0 = HgS + 2H;0" + 417 AG298 = -13 x/Ix/Moib
3) [Hgls]* + 20H = HgO + 41" + H,0; AGagg = +26 xJI:x/MOIB
HauGonee nerko pa3pymuTs B BOAHOM pacTtBope TeTpaiiogomepkypat(I])-non ¢
MOMOIUIbIO
a) Na,S B) NaOH

0) H,S 1) NayS, NaOH
YCTONUMBOCTD OJJHOTHITHBIX coequHeHui B psaaax ZnO-CdO-HgO; ZnS-CdS-HgS

a) YMEHBIIAETCS B) YBEJIMYUBACTCS
0) YBEJIMYUBAETCS, 3aT€M YMEHBIIAETCS T) HE H3MEHSIETCS, MOTOMY YTO

IIeKTPOHOIOHOPHAs CIOCOGHOCTB HOHOB B psiay: Zn°' -Cd** -Hg**

a) YBEJIMYUBACTCS B) YBEITUUMBAETCSA, 3aT€M YMEHBIIIACTCS
0) YMEHBIIAETCS T) HE W3MEHAETCS, MOTOMY YTO




10. TTpu BHeceHuu B BOAHBIN pacTBop ammuaka Zn(OH), pH pactBopa
MOTOMY YTO

Bapuant Ne 2
1. U3 »snementos I B rpynmsl Hanbosee xapakTepHa CTeNeHb OKUCIeHUs +1 s
a) cepebpa B) 30JI0Ta
0) MeIu T) Men u cepedpa, MOTOMY 4TO

2. Kycouek cepedpsiHOit MOHETHI Maccoii 0,3 pacTBOpMIIM B @30THOM KHUCIIOTE U OCAIIIIH U3
noJy4eHHoro pactBopa cepedpo B Buae AJC1. Macca ocanka oka3zanack paBHoi 0,199 r.
MaccoBas 1oins cepedpa B MOHETE paBHA

a) 49,9 B)53,7
0) 27 r) 36,5
3. YcroitunBocTh ramoreHokomiuiekcos B psay: [CUCL,]; [CuBry]'; [Culy]

a) YBEJIMUNBAETCS B) HE U3MEHSETCS
0) YMEHBIIAETCS T) HU3MEHSIETCS HEMOHOTOHHO, MOTOMY 4TO

4. 30510TO pearupyer ¢ KaXkJbIM U3 EPEUUCICHHBIX BEIIECTB I'PYIIIbI

a) H,SO, (x); H2SeO4 (k) B) HNO3; HC1
0) HNO3; HC1+ Cl, 1) HCL1 + Cb; H,SeOq (k)
5. PactBopumocts B Boze B psaay HQC1,-HgBr,-Hgl,

a) YMEHBILIAETCS B) YBEITUUYUBAETCS
0) YBEJINYMBAETCS, 3aTEM YMEHBIIAETCS I') HE HM3MEHSETCS, NOTOMY 4YTO

6. B pesynbrare peakiuu cyibdaTa IUHKA ¢ KOHIICHTPUPOBAHHBIM PACTBOPOM aMMHaKa
obpasyercs

7. YcTaHOBHUTE COOTBETCTBUE MEXKYy KOMIUIEKCHOM YacCTHIIEH U ee reoMeTpueit

1) munmanoaprenrtart (I)-uon  A) KBaapat

2) xartuon nuammunmenu (I)  B) HezaBeplieHHbII TeTpadap
3) retpaxmopoaypart (I11)-uon B) nuneiinas

4) muxnopokympar (l)-uon I') Terpasap

8. Jlns muHKa ¥ PTYTH XapaKTEPHO KOOPAHHAIIMOHHOE YHCIIO 4, a IS KaJaMHus - 4 1 6,
IIOTOMY YTO

9. Cymwma ko3¢ durmento B ypaBHenuu peakiun Cu + HNO3(x) + HCI(k) — paBna:

a) 20 B) 25
0) 14 r) 18
10. IlpocTpaHcTBeHHAs CTPYKTYpa KomIuiekcoB Meau (1) - nckakeHHBIN OKTadAp WITH I1JI0-
CKUH KBajpaT. ITO CBA3aHO C MPOsIBICHUEM P deKTa




Kpumepuu OUEHKU omeema cmydeuma npu 6blNOJIHEHUU MeCmaoeblx 3a0anuil

Ouenka TpeboBaHus K 3HAHUAM

O1eHKa «OTIIMYHO» BBICTABIISAETCS CTYAEHTY, €CIIM OH TIyOOKO U
IIPOYHO  OCBOWJI  IPOTPaMMHBIA  Marepuan,  MCUEpIIbIBAIOLIE,
OTJIMYHO MIOCJIEJOBATEIBHO, YETKO W JIOTHYECKU CTPOMHO €ro M3jaraer, yMeeT
TECHO YBSI3bIBAaTh TEOPHIO C MPAKTUKOH, CBOOOIHO CIPABISETCA C
3a7a4yamMM, BOIPOCAMM M JAPYTMMH BHJAMU IIPUMEHEHUs 3HAHUH,
IIpU4EM HE 3aTPYAHSETCA C OTBETOM IIPH BHJIOM3MEHEHUMW 3aJaHUM,
IIPaBUIILHO OOOCHOBBIBAET IPUHSATOE PELICHUE.

OI.[CHKa «XOpOULIO» BBICTABIACTCA CTYACHTY, C€CJIM OH TBCPOO
3HACT MaTtepuall, rpaMOTHO U IO CYIICCTBY HU3J1aract €ro, HE JOITyCKas
Xopomo CYHICCTBCHHBIX HETOYHOCTEM B OTBEeTEe Ha BOIIPOC, IIPABUIIBHO
NPUMCHACT TCOPCTHYCCKUEC IMOJIOKCHUA IMPH PCIICHUU MPAKTHYCCKUX
BOIIPOCOB U 3a4a4, BIIAACCT HCO6XOI[I/IMLIMI/I HaBbIKaMHU U IIpUEMaAMU UX
BBITIOJTHCHUA.

OHGHKa «YOOBJICTBOPUTCIIBHO» BBICTABIIACTCA CTYIACHTY, €CIIN
OH MMCCT 3HAHUA TOJIbBKO OCHOBHOTO XapaKTCpa, HO HC YCBOWI C€ro

YAOBJIETBOPUTECIIb neTaneﬁ, JO0IIYCKAa€T  HETOYHOCTH, HEAOCTATOYHO IIpaBHUJIBHBIC

HO (OpMYIMPOBKH, HApyIIEHUS JIOTUYECKOH I1OCIIEeJOBATEIbHOCTH B
M3JI0KEHHUH MTPOrPAMMHOI0 MaTepHalia, UCTIBITHIBACT 3aTPYAHCHHS TPH
000CHOBAaHUHU OTBETA.

OI_IGHKa CHCYOOBJICTBOPUTCIIbHO»  BBICTABJIACTCA  CTYACHTY,
KOTOpBIfI HE 3HACT 3HAYWUTEIBLHON YacTH IMporpaMMHOIo Martepuajia,

HCYOOBJICTBOPHUTEC | AOMYCKACT CYIICCTBCHHLIC OHII/I6KI/I, HUMCECT 3aTPYAHCHUSA IIPHU OTBCTC HA

JIbHO BONPOCKl W O0OCHOBaHWMU OTBeTOB. Kak mpaBuio, oOIeHKa
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYAEHTaM, KOTOPbIE HE MOTYT
MPOJOIKUTh  OOyueHHWe 0e3  JOMONHUTEIBHBIX  3aHATHH 10
COOTBETCTBYIOIIEN TUCIIUIUIMHE.

wmn

Ilepeuens 6onpocos K IK3ameny
1 cemecmp

OcHoBuble nonoxenuss AMY. Arom. Monekyna. Xumudeckuil snemeHt. llpoctsie u
cioXHble BemecTtBa. OTHOCHTENbHAs aTOMHAs Macca, OTHOCHUTENIbHAs MOJIEKYJspHas
Macca. Moinb.Yucio ABoraipo. MonsipHas macca.
OCHOBHBIE CTEXHOMETPUYECKNE 3aKOHBI.
OCHOBHbBIE TUIBI XUMUYECKHUX PEAKIIUMA.
Knaccel HeopraHn4eckux BEUIECTB:OKCHIbI, KUCJIOThI, OCHOBaHUs, conu. X pusnueckue
Y XMMUYECKUE CBOMCTBA, CIOCOOBI MOTYYEHUS.
Crpoenue atoma. Mogmens Pesepdopna, ero memoctatku. Teopus bopa. KanTtoBas
TEOpUsl CTPOEHUS aToMa.
KBanroBbie uncna. [lpunnun [aynu. [lpaBuno I'yaaa. [lpunnun HauMeHbIIelH SHEPTUU.
[IpaBuna KneykoBckoro.
[lepyonnueckuii 3aKOH M INEPUOAMYECKAsT CHCTEMAa XUMHUYECKHX DJIEMEHTOB
.M .Menneneesa. Ilpunuun mnoctpoenus. ['pynmbel U nepuoibl. 3aKOHOMEPHOCTH
U3MEHEHHUsl CBOWMCTB aTOMOB, TMPOCTHIX BEHIECTB U COEJUHEHHH, 00pa30BaHHBIX
XUMUYECKUMH 3JIEMEHTAMH, B TpEAeiax TIJaBHBIX MOATPYIN U TEPUOJIOB CHCTEMBI
J.N.Menneneena. [lepuoauuHOCTh CBOMCTB aTOMOB .
Xumuueckasi CBsizb. M300pakeHne xumudeckoil cBsizu. KoBanenTtHas (mossipHas,
HenoJsipHasi). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOU CBsi3H. CBOMCTBA KOBaJlEHTHOU
cBsi3u. ['mOpuam3anus opouranei. JAumonb, JJIMHA WO, TUTOILHBIA MOMEHT.
Meron BaneHTHbIX cBsA3el. OCHOBHBIE MoO0keHus Merona BC.
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MeTo MONEKYISIpHBIX opOuTaneil. MarHuTHbE CBOWCTBA BEIIECTB. JIuneiinas
koMOuHaIus atroMHbIx opoutaieit (JIKAO). CesaspiBatouye u paspboixisomue MO
Honnas cBs3b.

Bonoponnast cBs3b. MexMoOneKyJIsipHas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHBIE CBSI3H.
MexMoneKyasipHoe B3auMojeicTBue: 1) 3IIEKTPOCTaTUYECKOe — OpHEHTAIlMOHHOE
(MUMONB-TUMONBHOE), WHAYKIMOHHOE W JHUCIIEPCUOHHOE;, 2) JIOHOPHO-aKIENTOPHOE.
VYpaBHenue Ban-nep-Baanbsca. 3HaueHne BOTOPOAHBIX CBSI3EH.

Meramnueckass  cBA3b. (CXOACTBO UM pas3inyue C KOBAQJICHTHOW  CBA3BIO.
HenachIleHHOCTh ¥ HEHAIIPaBIEHHOCTh METAJUIMUECKON CBSI3U.

Xumuyeckasgs kuHeTnka. CKOpOCTh XMMHUYECKuX peakinuil. Cucrema. ['OMOreHHble U
reteporeHHsle cucteMel. Paza. CKOPOCTh TOMOIE€HHON U I€TEPOr€HHON pPEaKIIUM.
@DaKTOphl, BIMSIONIME HA CKOPOCTh XUMHMUYECKHUX peakiuil. 3aBUCUMOCTb OT
KOHLIeHTpaluu. OCHOBHOM 3aKOH XUMUYECKON KUHETHUKHU.

Brnusare Ha CKOpPOCTh XMMHYECKUX peakmnuii Temrepatyphl. [IpaBunmo Bant-I'odda.
AKTHBHBIE MOJEKYJbl. DHEPrus aKTUBALMU. 3aBUCUMOCTb JHEPTrUM AaKTHBAIUM OT
IPUPOJIbI PEarupyrolIuX BEIIECTB. DHEpPreTudeckuil Oapbep, MEPEeXOJHOE COCTOSHUE.
VYpaBHeHnue AppeHuyca, Kak 0ojiee TOYHO OINMCBIBAIOIIEE 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PeaklUy OT TEMIEPATYPBHI.

3aBUCUMOCTb CKOPOCTH XUMHUYECKHUX PEAKIMH OT IPUPOABI pEarupyroLIero BEIIECTBA.
[lonsTne o katanu3e W Karanuzatopax. Karanutuueckume peakuuu. ['OMOreHHBId U
TeTEepOreHHbI KaTanu3. MexaHu3sM JeHCTBUS KaTalu3aTopoB. AKTHBHBIE II€HTPBI
karanu3atopoB. Karanutuueckue sl [Ipomotopsl. M3061upaTenbHOCT KaTalIn3aTopoB.
Tepmoaunamuka. TepmonnHamuueckas cucrtema. Paza. ['ereporeHHas U TOMOreHHas
cucteMbl. KomnonenTsl cucrembl. @OyHKIMM U napaMeTpbsl COCTOSHUS. BHyTpeHHss
SHEPTHsL.

[lepBoe Hayano (3aKOH) TepMOAWHAMUKU. OHTaibnus. CTaHAAPTHOE COCTOSHUE
BenlecTBa. CTaHapTHAs SHTAJIBIINS PEAKIUH.

Tepmoxumus. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOI
3aKOH TEPMOXUMHH - 3aKOH ['ecca. Kpyrosble npoiiecchl (LIUKIIbI).

DOHTpomnusi Kak (YHKUIHS COCTOSHUS CHCTEMBI. TepMOAMHAMHYECKas BEpPOATHOCTD
cocrosHuss cuctembl W. CranpaptHas oSHTponusa. Bropoe Hagano (3aKOH)
TEPMOJIVHAMUKH.

[Toctynat Ilnanka (TpeTbe HaYAIO TEPMOJUHAMUKH). VI3MEHEHHE SHTPOTIMH BEIIECTBA C
YBEJIIMYEHUEM TEMIIEPATYPBI.

Ouneprus ['n06ca. CszanHas sHeprusi. HampaBiieHHOCTh XUMHUUECKOI0O MTpoLecca.
OOpatuMble U HeoOpaTuMble peaknuu. Xumudeckoe paBHoBecue. Ilpunmun Jle
[arense. CMeneHUE XUMUYECKOTO paBHOBECHSL.

PactBopsl. Knaccuduxamus pacTBOpOB IO arperaTHoMy cocTosiHUIO. HachlleHHsble,
HEHACBILICHHbBIE U NEPECHILICHHbIE PACTBOPHI.

Konnenrpanust pactBopoB. KoHueHTpupoBaHHble U pa3daBieHHbIe pacTBOphl. CriocoObl
BBIPAKEHUSI KOHIIEHTPALIMKU PaCTBOPOB.

DAEKTPOIUTHI U HEBNEKTPOINThl. CHIIbHBIE, ClTA0ble U CPEAHEN CHIIBI AJICKTPOJIUTHI.
OnekTponuThyueckas aucconuanusi. OCHOBHBIE MOJOKEHHSI TEOPUU AIEKTPOJUTUIECKON
qucconpanuu. MexaHn3Mm auccounanuu. Kucinorsl, OCHOBaHMS U COJM C TOUKU 3PEHUS
TOJH. Crenenp aucconmanuu. KOHCTaHTa JAUCCOLMAIINH. 3akoH pa30aBICHUS
OcTtBanbaa.

DJIeKTpoIMTHYECKas Auccouuranus Boasl. IoHHOe npousBeneHue Boabsl. BonopoaHelil u
TUAPOKCWIBHBIN NTOKa3aTesu. pH pacTBOpoB coeit.

[TpousBenenue pacTBOpuUMOCTH. Peakimu HOHHOTO 0OMeEHa.

I'unponus coneit. Tunel ruaponusa. Peakuus cpenbl. CTeneHb 1 KOHCTaHTa THAPOJIN3A.
Nneanbublie pactBopbl. KomnmuratuBHble cBOMCTBa pacTtBopoB. Ocmoc. OcMoTHYECKOe
napnenue. 3akoH Payns. CrnenctBust u3 3akona Payisi.



34. OkucIUTeNbHO-BOCCTAaHOBUTENbHBIE peakuuu. Teopus OBP. Knaccudukarus
OBP.Oxucnurenn u BocctanoBUTeIn. MeToas! coctaBieHust ypaBHeHuil OBP.

35. DnekTponn3. DISKTPOIU3 pacIuIaBOB, BOJIHBIX pacTBOpoB. [lonstue o I'D. CocraBnenue
I'D. OJ1C snementa. Cranmaptaas 3/1C anemenra.

36. DnexTtponaHble moteHIManbl. CTaHAApPTHBIE 3JIEKTPOJHBIE MOTEHIMAJIBl. 3aBUCUMOCTD
3JIEKTPOAHOIO TOTEHIMaNa OT KOHIIEHTpAlUil BEIIeCTB M TeMIlepaTypbl ( ypaBHEHUE
HepucTa). DnekTpoXxuMHUYecKuid psiJi HanpspKeHU MeTaljIoB.

37. KonnvecTBeHHas XapaKTEPUCTHKA MTPOIIECCOB AJIEKTpoIin3a (3akoH Dapanes).

38. ucnepcubie cucrembl. JlucnepcHast ¢aza u aucrepcuoHHas cpena. CycneH3uH H
smynbeun. Kommowmnele pactBopbl. Oddexr Tunmans. Koarymsamus. 3HaueHue
KOJJIOMJTHBIX PacTBOPOB.

39. Kommnekcueie coenuuenus. Koopaunanmonnas teopust Bepuepa. OCHOBHBIE THIIHI K.C.
Homenkiarypa k. c. [Ipaktueckoe npuMeHEHHE K. C.

2 cemecmp
1. Bomopon. OGmias xapaktepucTtuka. M3otombl. @u3nyeckue U XHMHUYECKHE CBOMCTBA.

Tunel rugpunos. IloydeHue U npruMeHEHHE.

10.
11.

12.
13.

14.
15.
16.

17.
18.
19.
20.

21.
22.
23.

2. Ilepokcun Bogopoaa. OKUCIUTENbHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA.

OnemenTsl riaaBHOM noarpynmsl VI rpynmer. O0mias xapaktepuctuka. Xiaop. Haxoxnenue
B npupoje. duznueckre 1 xumudeckue cBorctra. [lonyuenune. [Ipumenenue.
XnopoBogopoa u cojisiHasg kuciorta. [lomydenue. CoiictBa. Kucnopoansie coeauHeHUs
xyopa. Kucnopoacoaepxaiiye KucioThl XI0pa.

bpom. Haxoxnenue B npupone. Pusnueckue M XMMHYECKUE CBOMCTBA.bpomMoBonoOpon u
O6pomoBoaopoiHas kuciorta. Kucinopoausie coenunenust opoma. [lomyuenue u npumMeHeHHE.
Mon. Haxoxzaenue B npupoae. duznueckne U xumuyeckue cBouctBa. [lomydyenue u
npuMeHeHne. V010Boopoa M HOAMCTOBOIOPOMHAs KHMCIOTA. KHCIOpOIHbIE COeIMHEHNUS
nona.

®rop. Haxoxnenue B mpupone. dusnyueckue M xumuueckue cpoiictBa. [lomydyenue u
npuMmeHenre. @TopoBoOpo U MIaBUKOBas kuciaora. CBOMCTBa, IPUMEHEHHE.

DnemeHThl THaBHOM nmoarpynmsl VI rpynmel. OO1as xapakTepucTHKa aTOMOB AJIEMEHTOB U
IPOCTBIX BEILECTB.

Kucnopon. Haxoxnenue B npupone. Ilonyuenne. @Puznueckue 1 XUMUYECKHUE CBOMCTBA.
Kucnopon kax okucnutens. [lpumenenue. O30H.

Cepa. Haxoxnaenue B npupone. Amnorponus. Pu3nyeckue ¥ XUMHUYECKUE CBOWCTBA.
CepoBonopoa. Haxoxnenue B mpupoge. [lomydenue. dusnyeckue u XUMHYECKHE
CBOMCTBA.

Cynbdunst. [lonyuenune. PactBopumocts cynbhuaos. [lonucyabpuabt.

Kucnopoausie coenunenust cepel. Okcua cepol (V). Cepuucras kucnora. [lomyuenue.
CsaoiictBa. Cosu CEpHUCTOM KUCIOTHI. THOCepHas KUCIOTa U €€ COJIU.

Oxcun cepsl (V). Cepnas xucnora. [Tonyuenue. CoiictBa. Cosu cepHON KUCIOTBHI.

CeneH u Temtyp.

OneMeHThl IaBHOM moarpynmsl V rpymnmbl. OOmas xapakrepuctuka. A3zor. Ctpoenue
MoJieKyJbl. u3znueckre U XUMUYeCKre cBoMcTBa. [loyueHne u npuMeHeHue.

AMMmuak. @u3znueckue U XuMuueckue cBoiicta. [lonyuenue u npumeHeHue.

Oxkcupl a3ota. CriocoObI OTYyIeHHS M CBOMCTBA.

A3oTHas u a3otuctas KucinoTsl. Mx cBoiictBa. Coyid a30THOM KUCIIOTHI.

®dochop. Ilpupoansie coenuuenus u nonydeHue docdopa. OuU3MUecKre U XUMUYCCKUC
cBoiictBa pochopa. Pochopcoaepxanire KUCIOTH U UX COJIH.

[Toarpynma meimbsika. [loarpynna Banagus.

OnemeHTsI TnaBHOU noArpynmbl [V rpynmsl. O0mas xapakTepucTHKa.

VYrnepoa. ®opMbl cymiecTBOBaHUsI — IpocToro BemecTBa. Pdusmyeckne M XUMUYECKHE
coiictBa. [lonyuenue. Ilpumenenue. Ancopouus.



24,

25.

26.
27.

28.

29.

30.
31.

32.
33.
34.

35.
36.
37.
38.
39.
40.

41.
42.
43.

44,
45.

46.
47.
48.
49.
50.
ol.

52.

53.

54,
55.

Oxcunel yranepoga. Ctpoenue wmonekyinbl. [lonmydyeHne. @Pusndyeckue U XUMHUYECKHE
cBoiicTBa. [[pumenenue.
VYronsHast kucinora. CrpoeHue Mouiekynbsl. llonyuenue. Puzndeckue M XUMHUYECKHE
cBoiicTBa. [[pumenenue.
Conu yrosnbHO# kuciotsl. llonydenue. @uznueckne 1 XMMHUYECKHE CBOMCTBA.
Kpewmnuii. Pacnpoctpanenue B npupoae. dusnyeckne u xummdyeckue cporcraa. [lonyuenue.
IIpumeHenue.
Huokcun kpemuusa. Haxoxnenue B mnpupoae. PuU3MYECKME U XUMHUYECKHE CBOMCTBA.
IIpumeHenue.
KpemuueBas xucimora. CtpoeHue MmoJiekynbl. [lonydenune. ®dusnmyeckue W XUMHUYECKHE
CBOMCTBA.
Cosd KpeMHHUEBOU KUCIOThl. XMMHUYECKHUE CBOMCTBA. [IpumeHnenue.
I'epmanuii. Oxucnenue  a3oTHOM kuciaotod. PactBopenne B mienouax. [Ipumenenwue.
CoenuHeHust KpeMHUs. ['epMaHOBOAOPO/IBI.
OnoBo. ®uznueckue 1 xummudeckue cpoiictsa. [lonyuenue. [Ipumenenue .
Coenunenus onosa (1) u (1V).
Ceunen. Haxoxnenune B mpupoae. dusznueckue U XUMUYECKUe cBoiicTBa. [lomyuenue u
IPUMEHEHUE.
Coenunenus ceunua (1) u (1V). [L1toMOUTHI ¥ TUTFOMOATHI.

DneMeHTHI TTIaBHOM MOATPYNIBI TpeThel rpynmbl. O0mas xapakTepucTHKa .
Bop. Haxoxnenue B npupose.M3otomnsr. [Ipupoansie coequHenus 6opa.
duznyeckue U XuMuueckre cpoictra 6opa. [lomyuenue 6opa.
Opro- u TeTpabopHble KUCIOTHI. [ucconnanus oprodopHoi kucnotel. CoiicTBa. bopaTsl.
Amomununii. [Ipuponnsie coenqunenus. @uznueckue 1 XxuMuueckue cpoiicta. [lonyuenue.
[Ipumenenue.
Oxkcua u ruapokcun antoMunust. CoennHeHus anmoMuHus. CIulaBbl alFOMUHUSA.
Bropas rpynmna nepuonndeckoit cuctembl. O0IIas XapaKTepUCTHKA.
Bbepunnuii. [Ipuponueie coequHeHus U nonydeHue Oepuins. Ou3ndeckue U XUMHUECKHE
CBOMCTBA.
Maruuit. [Ipupoassie coequHeHus U nojaydeHue. Pu3snyeckue 1 XMMUYECKUe CBOMCTBA .
[Ilenouno3emenbHble MeTabl. [lpupognble coenuHeHus U noiydeHue. dusmueckue u
XUMUYECKHE CBOMCTBA.
[nuk. Haxoxnenume B mnpupome. Pusnueckue M XuMuueckue cBoucrtBa. [lomyuenue
MUPOMETAILTYPTHYECKUM U THAPOMETALTYpriuuecKuM crocooom. [lpumenenue.
Coenunenus uuHka. Oxeun u ruapokcua. Mx cpoiictsa. Conu 1UHKA.
OnemeHTsl | rpynmel nepuoanueckoi cucreMbl. O0mIasi xapakTepUCTHKA.
[[lemounsle MeTaymbl. BakHelrmme coeaMHEHUS C BOJOPOJOM, KHCIOPOoaoM. OKCHIEI,
nepokcubl. [IpumeneHre nenoyHbpIX METauioB U UX COCTMHEHUM.
Mens. Haxoxnenue B mpupoae. Pusmyueckue u Xumudeckue cpoiicTBa.llonmyyenue u
npumeHenue. CoeJuHeHUs Meu UX cBoiicTBa. OOpa3oBaHUE KOMIUIEKCOB.
Keneszo. Haxoxnenue B mpupone. @uznueckne M XUMHUYECKHE CBOiCTBA. CoelnHEHUs
xenesa (1) u (11). TTonyuenue.
[lonrpynma wMapranma. OOmas XapaKTepUCTHKA JJIEMEHTOB MOATPYINMbL. BakHewnmme
coenuHeHusi. KuCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB M THUIPOKCHUIOB MapraHua B
3aBUCHMOCTHU OT CTEIIEHU OKHUCJIEHUS 3JIEMEHTa . MapraHoBUCTasi, MapraHioBasi KUCJIOTHI,
UX COJIH.
[lonrpynma xpoma. OO6mas xapaktepuctuka. COEIWHEHHMS TPEXBAaJECHTHOTO XpoMa.
OxucnuTenpHas akTUBHOCTh coenuHeHud xpoma (VI). Xpomatel u JUXPOMATHI.
CpaBHuTeNbHAsA XUMUS COSAMHEHHU MOIUOIeHa U BoJib(hpama.
PryTh 1 ee coenunenusi. AMaiibraMbl. PTyTh Kak 3arpsi3HUTEINb MOYBBI U BOJJOEMOB.
[loarpynma renus. bnaroponssie ra3pl. CoeauHEHUs] KCEeHOHA. lIpumeHeHue npocThIX
BELIECTB 3JIEMEHTOB MOIPYIIIIHI.



56. PagnoakTuBHBIE SJIEMEHTHl. BakHeliue TMpejCTaBUTENd CEeMeicTBa ypaHa-pajus.
[Tononuii. XapakTepuCTUKa pPaguOAKTHUBHBIX AJIEMEHTOB CEMEHCTBAa TOPUS M AKTHUHUA.
AKTHUHOU/IBI.

Ilpumeput IK3aMEHAUUOHHBIX OUNEM OB
HUHI'YIICKHM TOCYJIAPCTBEHHBIV YHUBEPCUTET
JK3aMeHaMOHHBIH Omiier Ne _1 (yacthb 1)

ITo xypcy «Heopranmyeckass XuMUsD)

IJIg CTYAEHTOB 1 Kypca cnenMaJbLbHOCTH «XUMHUA(0AK.)»

Bonpocel. 1. OcHoBHble nosnoxenuss AMY. CoBpeMeHHbIE OINpeAeIeHusl MOHATUI
aToM u Mojekyna. [Ipoctele M cioxkHble BemiectBa. OTHOCHUTENbHas aTOMHas Macca,
OTHOCHTEJIbHAs MOJIeKyJIsipHas Macca. Moinb. Yucno ABoraapo. MosnsipHas Macca.

2. DHTpomnus Kak (YHKLUS COCTOSHHMSI CHCTEMBl. TepMoIuHamMHyecKas BEpOSTHOCTb
cocrosiHus cucreMbl W. CtanmapTtHas sHTponus. Bropoe Hadano (3aK0H ) TEpMOAMHAMUKH.

3. OCHOBHBIE THITBI XUMUUECKUX peakiuid. [[puBecTr mpuMepbl KaK101 U3 HUX.

BujieT paccMOTpeH U yTBEP>K/JEH Ha 3acefaHUU Kadeapbl

3aB. kadeapoii, mpodeccop A.M.Canamosn

UHI'YUICKUHU T OCYI[APCTBEHHBIFI YHUBEPCUTET
IK3aMeHANMOHHBbIH OMyteT Ne _2 (yacthb 1)

ITo xypcy «Heopranumuyeckasi XUMMsD)

IJIg CTYAEHTOB 1 Kypca cnenMaJbHOCTH « XuMusd (0aK.)»

Bonpocel.1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI. THUITBI XUMUYECKUX pEaKLUH.

2. Tloctymar Ilmanka (TpeTbe Hadalo TEPMOAWHAMHKH). VI3MEeHEHHE >HTpONUHU
BEIIECTBA C yBEIUYEHHEM Temmeparypbl.DOHeprus [ub0ca. Cps3aHHas dSHeprus.
HanpapneHHOCTh XMMHUYECKOT0 TIpoIiecca.

3. Hanummre ypaBHEHHS 3JCKTPOTUTHUYECKOW TUCCOIMALNU CIIEAYIONINX BEIIECTB: a)
cynbdata xamus; 0) oprodhochopHoit KUCIOTH, B) xymopunaa xenesa (I11); r) aurparta 6apus;
1) THAPOKCUAA HATPHS.

BujieT paccMOTpeH M yTBEPXK/AEH Ha 3aceJaHUU Kadepbl

3aB. kadeapoit, mpodeccop A.M.CanamoB



UHT'YHICKHA TOCYJAPCTBEHHBIN YHUBEPCUTET

JK3aMeHallMOHHBbIH Omiter Ne 1
ITo xypcy «Heopranmuyeckasi Xumus» (4acThb 2)

JIS_CTYAEHTOB 1 Kypca cnenuajJjbHOCTH «XuMHsi(6aK.)»
Bonpocel. 1.  Bogopon. Ob6mas xapakrtepuctuka. W3otombl. dusnueckue u
XUMH4Yeckue cBorcTBa. Tunel ruapuaos. [lonydeHue u mpuMeHeHre BOIOpoa.
2. T'epmanmil. OxuciaeHue a30THOM KHCIOTOH. PacTBopeHne B  IIesnoYax.
I'epmaHOBOIOPOIBI.
3. OcylecTBUTh CHAEAYIONIME MPEBPAIICHUS: AIIOMUHUN — TUIAPOKCHU ATIOMUHUS
— OKCH/JI aJIFOMUHHS — HUTPAT ATFOMUHUS — OKCHUJ] ATFOMUHUSA

bunet paccMoTpeH U yTBepXk/I€H Ha 3aceaHuU Kadeapsl

3aB. kadeapoii, mpodeccop A.M.CanamoB
HHI'YIHICKHM T'OCYJIAPCTBEHHBIA YHUBEPCUTET

JK3aMeHalNMOHHBIH Owiier Ne _2 (yacTth 2)
ITo xypcy «Heopranmuyeckasi XuMMHsD)

WIsi_cTyaeHToB 1 Kypca cnenuajibHOCTH «XuMus (0ak.).)

Bomnpocsl. 1. Kpemuuenas kucnora. Ctpoenue mosekyinsl. [lonyuenue. @uznueckue
U Xxumuuyeckue cBoicTBa. Conu KpPEeMHHEBOW KHCIOTHl. XHMHUYECKHE CBOMCTBA.
[IpumeHnenue.

2. OnoBo. ®usnveckue u xumudeckue cpoiictBa. Coemqunenuii onoa (1) u (1V).
[lonyyenue 1 nprMeHEHHE OJI0Ba.

3. OcymecTBUTh cleAyronue npeBpamenus: xiopun xeneza (ll) «— xmop —
xsopoBoaopoa — xiopun xenesa (1) — rugpokcnn sxenesa (11).

bunet paccMoTpeH u yTBEpXk/I€H Ha 3aceaHuU Kadeapsl

3aB. kadeapoii, mpodeccop A.M.CanamoB

Kpumepuu OUEHKU omeema HA IK3ameHne

4-6annpHas 1IKaia [Toxazarenu Kpurepun

(YpoBeHb
OCBOEHUS)

OTIN4HO 1. IlonHOTa WH3IIOKEHUS CTyIeHTOM J1aH MOJIHBIM, B JJOTUYECKOU

(HOBI)IH_IeHHHﬁ TCOPCTUUCCKOTO IIOCICA0BATCIIbHOCTH paSBepHyTBIﬁ OTBECT

YPOBEHB) Marepuania; Ha TIOCTaBJICHHBIM  BOMNpPOC, T/A€ OH

2. TlonHorta U | IPOJAEMOHCTPUPOBAT 3HAHMS TMIpeAMETa B

MPaBUILHOCTh MOJTHOM 00beMe Yy4eOHOW MPOTPaMMBI,

penieHus JIOCTATOYHO r1yOOKO OCMBICJIUBACT




Xopo1o
(6a3oBbIi
YPOBEHbB)

Y 10BIIETBOPUTEIDL
HO
(moporoBbIit
YPOBEHB)

HeynosnerBopure
JBHO
(YpoBeHb He
chopmMupoBaH)

o1

MIPAKTUYECKOT0
3a/laHus;
[IpaBunbHOCTE W/WIH
apryMEeHTUPOBAHHOCT
b W3JI0KEHUS
(mocnenoBaTeIbHOCTh
JEeHCTBUI);
CaMOoCTOATETbHOCTh
OTBETA;

Kynbrypa peun;

U T.J.

JTUCITUTUIAHY, CaMOCTOSITEIBHO, u
I/IC‘-ICpHLIBaIOH_[e OTBCUACT Ha
JOOITOJIHUTCIBbHBIC BOHpOCBI, HpI/IBO)II/IT
COOCTBEHHBIE TPHUMEPHI O TPOOIEMATHKE
IMOCTaBJIEHHOTO BOIIPOCa, permit
MIPeTIOKEHHBIC TIPAKTHUECKUe 3adaHus 0e3
OIIMOOK.

CryneHTOM NaH pa3BEepHYTHIM OTBET Ha
MOCTaBJICHHBIA  BOMPOC, TAE€  CTYICHT
JIEMOHCTPHUPYET 3HAHUSI, TPUOOPETCHHBIC HA
JEKIMOHHBIX M CEMHUHAPCKHUX 3aHSATHSX, a
TAKXXC MOJTYUYCHHBIC MMOCPECACTBOM U3YUCHUSA
00s13aTeIBHBIX YYEOHBIX MaTEPHAIOB TIO
KypCy, JaeT apryMEHTHPOBAHHBLIE OTBETHI,
MIPUBOJIUT TIPUMEPBI, B OTBETE MPUCYTCTBYET
CBOOOJTHOE  BJIAJICHUE  MOHOJOTHUYECKOU
peublo, JJOTHYHOCTh U TMOCIIEI0BATEILHOCTD
otBeTa. OHAKO JIOMyCKAeTCs HETOYHOCTH B
OTBETE. Permn MPEUI0KEHHBIE
MPAaKTUYCCKUC 3alaHUusA C He6OJ'IBH_II/IMI/I
HETOYHOCTSIMH.

Cryaentom JIlaH OTBET,
CBUJICTEILCTBYIONTUI B OCHOBHOM O 3HAaHHH
MPOLIECCOB HA3y4aeMoun JHUCLUIUIUHBI,
OTJIMYAIOIIUNACA HEIOCTATOYHOW TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TEOpUH,  C€abo
C()OPMUPOBAHHBIMH  HABBIKAMHU  aHaJH3a
SBJICHUH,  TPOILIECCOB,  HEIOCTATOYHBIM
yMEHUEM  JaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI u MIPUBOJIUTH MIPUMEPBHI,
HEIOCTaTOYHO  CBOOOJHBIM  BJIAJICHHEM
MOHOJIOTHYECKON pEeYbi0, JIOTUYHOCTBIO M

IIOCICA0BATCIIbHOCTBIO OTBETA.
HOHYCKaeTCH HECKOJIBKO OIINOOK B
COJCpKaHNU OTBCTa n peICcHUN

MMPAKTUICCKUX SaﬂaHHﬁ.

CryneHToM JaH  OTBET, KOTOpPBIN
COJICPKUT PSAJ CEPbE3HBIX HETOYHOCTEM,
OOHapyXHMBAIOIIMIA HE3HAHUE IPOIECCOB
HA3y4aeMoun MPEIMETHOMN obracrtu,
OTJIMYAIOIIUNACA HETIyOOKUM PaCKPBITHEM
TEMBbl, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAaHHBIMH HABBIKAMU
aHalln3a SBJIEHUW, TPOLIECCOB, HEYMEHUEM
JlaBaTh apryMeHTUPOBaHHbIE OTBETBHI,
cnabblM  BJIAaJEHUEM  MOHOJOTHYECKOM
pe4Yblo,  OTCYTCTBHEM  JIOTUYHOCTH U
MOCJIEI0BATEIILHOCTH. BriBoabl
MMOBEPXHOCTHBI. PellleHne mNpakTUYECKUuX
3aJlaHuid HE BBINIOJIHEHO. T.e CTYIeHT He
CIOCOOCH OTBETUTH Ha BOIMPOCHI JAXE MPH




JONOJIHUTEIBHBIX ~ HABOJALIMX  BONpOCax
IIpenoaBaTelis.

9. YYHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHHUE
JUCHHUIIJINHBI
9.1. YueOHas quTepaTypa:
a) OCHOBHAaA
1. AxwmeroB H. C. O6mias u Heopranudeckasi Xumusi: yaeOHuk st By3os/H. C.
AxmeToB. — M.: Bricr. mxk., 2002. — 743 c.

2. T'munka H.JI. O6mas xumus. — M.:Uaterpan-Ilpecc, 2002. — 727 c.

3. T'muaka H.JIL. 3agaun m ynpakaeHus no oomeid xumun. — J1.: Xumus, 2001.

4. Hexpacos b.B. O6mas u Heoprannueckas xumust. — M.: Xumus, 1973.

5. Heopranunueckas xumust: B 3 1./Ilog pen. FO. JI. Tperbsikosa . T. 1: ®uzuko-
XMMHUYECKHE OCHOBBI HEOPTaHWYECKOW XUMHH: Y YeOHUK JIJIsl CTY/. BhICII. y4eO. 3aBeaeHuii/M.
E. Tamm, 1O. JI. TpeTbsikoB; - M.: U3naTensckuii neHTp «Akagemusi», 2004. — 240 c.

6. Heopranmnueckas xumusi: B 3 1./Ilox pex. FO. 1. Tpetpsixosa . T. 2: Xumus
HETMEPEXOIHBIX MIEMEHTOB: YUeOHHK JIJIS CTY/. BHICII yueb. 3aBeaenuii/A. A. Jlpo3nos, B. IL
3nomaHnoB, I'. H. Ma3zo, ®. M. Coupunonos. — M.: U3narensckuiil neHTp «Axagemusi», 2004. —
368 c.

7. Heopranmnueckas xumusi: B 3 1./Ilox pex. FO. 1. Tpetpsixosa . T. 3: Xumus
MepexoaHbIX AmeMeHTOB. KH. 1: YueOHuK ais cTya. BeicuL yuel. 3aBeacHmit/A. A. [Ipo3nos, B.
I1. 3nomanos, I'. H. Mazo, ®. M. Coupunonos. — M.: U3narenbckuii neHTp «Akanemusi», 2007.
-352c.

8. Heopranuueckast xumusi: B 3 1./Ilox pen. YO. 1. Tperbsikosa . T. 3: Xumus
MePEXOAHBIX AIeMeHTOB. KH. 2: YueOHHK 11 CTyA. BhICHIL yuel. 3aBeacHmit/A. A. [Ipo3nos, B.
I1. 3nomanos, I'. H. Mazo, ®. M. Cnupunonos. — M.: U3narenbckuii neHTp «Akanemusi», 2007.
—400 c.

0. Vrait SI.A. O6mas u Heopranundeckas xumus. — M.:BII, 2000. — 527 c.

10.  CamamoB A.X., Kutuena JI.I., AkranueBa A.I". JlabopaTOpHBIil MPaKTHKYM 110
oOmeit n Heopranndeckoit xumud. [lox pen. npodeccopa Cynreirosoit 3.X. — Marac,
ITunurpum, 2008. — 71 c.

0) 1ONOJHUTEIbHAS JINTEPaTypa

1. Crenun b. /1. Heoprannueckas xumusi: yae€OHUK JUIsl XHMUYECKUX U XUMUKO-

TEXHOJIOTMYECKHX CreluranbHocTel Beicil. yueO. 3aBenenuit/b. JI. Crenun, A. A.llBeTkoB. — M.:

Beicmras mikona, 1994, — 256 c.



2. CysopoB A. B. Obuias xumust: yue6Hoe nmocodue 1Jis BeIcil. yueO. 3aBefieHui/A.
B. CyBopos, A. b. Hukonsckuit. — CII6.: xumus, 1995. — 624 c.

3. Jlupua P. A. Peakiuu HeopraHMYeCKHX BEIIeCTB: cripaBouHUK/P. A. JIugun. — 2-¢
u3n., nepepad. u gon. — M.: [Ipoda, 2007. — 638 c.

4, Pabunosuu B. A. Kpatkuii xumudeckuii cnpaBouHuk/B. A. Pabunosuy, 3. 1.
Xasuna. — CII6 .:Xumus, 1994. — 432 c.

5. Jlypse 1O. 1O. CnpaBounuk no ananutudeckoit xumun/t0. 10. Jlyppe. — M.:
Xumus, 1967. — 390 c.

6. 3amaun M ynpaxxHeHHs o oOuiei xumuu: yuebHoe nocodue./Ilox pen. H. B.
Koposuna. — M.: Beicmas mkosna, 2003. — 255 c.

7. lNonwOpaiix P. A. COopHUK 3a7a4 U yIpakHEHUH 10 XUMHU: Y4eOHoe nmocolue
JUTSL XUM.-T€XHOJ. CIell. BbICII. yuel. 3aBeaeHuit/P. A. T'onb0paiix, E. 1. MacnoB. — M.:

Bricmias mkoia, 1997. — 384 c.

9.2. UnTepHeT-pecypchl

http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NookrowhE

9.3. IlporpammMHoe o0ecnieueHune

YHuBepcuter obOecnedeH HEOOXOIWMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHIeMOro IPOrPaMMHOTO 00ECTIeYeHHs], B TOM YHCJIE OTEYECTBEHHOTO MPOU3BOJICTBA.

Kaxxaplii 00yJarommiicss B TCUEHUE BCEro Teproaa 00ydeHUs 00ecTieueH HHIUBUAYaTbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K OJJICKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTeIbHON Cpejie
YHHBEPCHUTETAa W3 JIFOOOH TOYKH, B KOTOPOM HWMeEeTCs JOCTYyll K HH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceT «/HTepHEeT» Kak Ha TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

YHuBepcutrer oOecmeueH CIEeAYIOMUM KOMIDIEKTOM JIMIEH3HOHHOTO TMPOTPaMMHOTO

oOecrieyeHus.
1. JIunensuoHHOE nporpaMmHoe o0OecrieueHue, ucnoiabzyemoe B Uurl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.IIporpammusiii komiekc MMUC “Busyansnas Ctymaus TectupoBanus™

1.4. AatuBupycnoe I10 Eset Nod32

1.5.CpaBouHo-nipaBoBasi cuctema “KoHcynbTanT”

1.6.CpaBouno-nipaBoBasi cucrema “I'apant”

Hapsmy C TpaAULMOHHBIMHU H3JAaHUAMU CTYACHTBI U COTPYAHHMKU HMMCIOT BO3MOKHOCTH
MOJIb30BATHCS 3JICKTPOHHBIMU IMOJIHOTCKCTOBBIMHA bazamu JaHHBIX:


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

Tabauua 9.1.

Haszsanmue pecypca

Cepuika/goctyn

OnekTpoHHass OuOnuoTeka onHnaiiH «EguHOE OKHO K

00pa3oBaTeIbHBIM pecypcam»

http://window.edu.ru

«O6pazoBarensHbIl pecype Poccum»

http://school-collection.edu.ru

OenepanpHplil  00pa3oBaTeNbHBIA MOPTAL:  YUPESKICHHUS,
nporpammel, ctaaaaptel, BY 351, Tectel EI'D, [HA

http://www.edu.ru —

OenepanbHBIA  IIEHTP WHOOPMAITMOHHO-00pa30BaTEIHHBIX
pecypcoB (PILINOP)

http://fcior.edu.ru -

OBC "KOHCYJIbTAHT CTYJIEHTA".
OMOIMOTEKA TEXHUIECKOTO By3a

OneKTpoHHAs

http://polpred.com/news

W3narenbcTBo «JIaHby. DIEKTPOHHO-OUOIMOTEUHAS CHCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyanbHas Oubnmoreka

http://rvb.ru —

N3marenscTBO «JlaHby. DIEKTPOHHO-OMOIMOTEUHAS CHCTEMA

http://e.lanbook.com -

ExxeHenensHUK Hayku © oOpazoBanusi IOra Poccum

«AxaneMusy

http://old.rsue.ru/Academy/Archiv
es/Index.htm

Hayunast snextponnas onbimmoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OneKkTpoHHO-O0nbnoTeunas cucrtema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPABOYHAs CHUCTEMa JIOKYMEHTOB B cdepe
oOpasoBanus «MHpOpMHO»

http://www.informio.ru

I/IHq)OpMaL[I/IOHHO-HpaBOBaﬂ CcHuCcTeéMa «KOHch'ILTaHT-HJ'IIOC»

CereBast Bepcus, AOCTyIHA CO
BCEX KOMIIBIOTEPOB B KOPIOPATUBHOM
cetu Unarl'y

HNudopmanmoHHo-npaBoBas cucrema «l apaHt»

CereBast Bepcus, JOCTyIHA CO
BCEX KOMITBIOTEPOB B KOPHOPATHBHOM
cetu Uurl'y

OnekTpoHHO-OnbanoTeyHas cucrema «tOpaiim

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHOUIIJIMHbI

TeopeTnueckuii Kypc

1) Jlexumu: npe3eHTanuu.

2) KoHTponbHbIe TECThI — AUCK M OyMa)KHBIA BaApUAHT.

3) Crnncok BONpoCoB [yIsl POBEIEHUS KOJNIOKBUYMOB.

4) Tabnuie! — nuck 1 OyMakHbIN BapUaHT O00JIbIIOTO opMaTa.

5) BapuanTh!l 3aaHui 17151 KOHTPOJIBHBIX paboT.

6) BapuanTsl 3ajaHuil 17151 CaMOCTOSITEIbHON pacueTHON paboTh (CHEaTbHO

pa3paboTaHHbBIN U U3JAHHBIA IPAKTUKYM ISl CTYJCHTOB).

7) Ha6op peakTBOB 11 000pyIOBaHMS 1JIs JIEKIIMOHHBIX OIBITOB.

JlaGopaTopHbIii IPAKTHKYM

1) Temaruka u onucanue 1a6oOpaTopHBIX paboT (CIEMMANLHO Pa3paboTaHHBIN 1

W3JIaHHBIN 7a00PaTOPHBIN MPAKTUKYM ISl CTYACHTOB XMMHUECKOTIO HAaIPaBJIEHU ).

2) HaGop XMMHYECKHX PEaKTUBOB K Ka 101 1ab0paTopHOil paboTe.

3) JlabopaTopHbie yCTaHOBKM, 000PYI0OBaHHE.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

11.METOJAUYECKHUE YKA3AHUSI JJISI OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUIIIAHBI

Huctunnuna «Heopranuueckasi XuMusi» HampaslieHa Ha (OPMUPOBAHNE KOMIETECHIIUMN:
YK-2, OIIK-2, IIK-1, TIK-2.

[TpomexxyTouHas aTTecTalus MPeAnoiaraeT K3aMeH.

[TpucTynas K U3y4eHUIO AUCUUIUINHBI, HEOOXOAUMO B MEPBYIO OUepelb 03HAKOMUTHCS C
cojepkanueM paboueit mporpamMmsbl qucuuiinHbl (PTI).

Jlexuuy UMEIOT LIENbI0 JaTh CHCTEMATU3MPOBAaHHbBIE OCHOBBI HAYYHBIX 3HAHUM.

[Ipu u3ydyenun u npopaboTKe TEOPETUUECKOr0 MaTepraia HeoOX0IuMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JEKIIMOHHOM 3aHATHHM MaTepUall U JI0NOJHUTH €T0 C
Y4€TOM PEKOMEHI0BAaHHOM 110 JAHHOW TEME JINTEPATYPHI;

- IIPU CaMOCTOSITEJIbBHOM H3Y4EHMM TEOPETHYECKOW TEMBI ClIeNaTh KOHCIEKT, HCIOJb3YS
pexomennoBannbie B PIIJ] nuTepaTypHble HMCTOYHMKM UM pecypchl HMH(OpMAIMOHHO-
TEJICKOMMYHUKALIMOHHOM ceTu «HTepHeT»

- MIPY MOATOTOBKE K MPOMEKYTOYHOM aTTeCTalMd MO MOJYJIO HMCHOJb30BaTh MaTEPHUabI
(hoH/Ta OTICHOYHBIX CPEJICTB.

JlabopatopHble 3aHATHS MPOBOJATCS C LENBIO YIIyOJeHHs U 3aKperyieHUs 3HAHUU,
MOJIYUEHHBIX Ha JEKUUAX U B IPOLECCE CAMOCTOATEIbHONM pabOThl HaJ HOPMATUBHBIMU
JIOKYMEHTaMH, y4eOHOW 1 HAYYHOU JTUTEPATypOil.

[Tpu moAroTOBKE K TaOOPATOPHOMY 3aHSTHIO HEOOXOIUMO:

- U3y4YUTh, TOBTOPUTH TEOPETUUECKUIN MaTEpHal 110 3aJaHHON TEME;

- IIPY BBIIIOJIHEHUH JIOMAIIHUX PACYETHBIX 3a/IaHUM, U3yUUTh, TIOBTOPUTH TUIIOBBIE 3a/1aHNUS,

BBIIIOJIHSEMBIE B AyJUTOPHUHU.

PexoMengaumuu nmo pabore ¢ HAyYHOU M y4eOHOI JuTEpaTypoii

PaGora ¢ yueOHOW W HayyHOW JHTEpaTypod sBIsSETCS THaBHOM  dopmoit
CaMOCTOSITENIbHOW pabOThl M HEOOXOIUMa TPU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMHHAPCKUX
3aHIATHUSIX, K MOAYJIBHBIM KOHTPOJIBHBIM paboTaM, ompocy, 3a4eTy. OHa BKIIIOYaeT MpopaboTKy
JEKIMOHHOTO MaTepuaja — HU3y4YeHUE pPEKOMEHJOBAHHBIX HMCTOYHHUKOB M JIUTEPATyphl IO
TeMaTuKe Jekiuii.  KOHCHeKT NeKIuu N0KEH coaepkaTh pedepaTUBHYIO 3allMCh OCHOBHBIX
BOIIPOCOB JIEKIIUH, IPEJJIOKEHHBIX MpPEnoiaBaresaeM cxeM (Ipu UX JIEMOHCTpAIH), OCHOBHBIX
HMCTOYHUKOB U JIUTEPATYPhl IO TEMaM, BBIBOJBI 10 KaXI0My Bompocy. KOHCIEKT nomxkeH ObITh
BBIIIOJITHEH B OTAENBbHOM TeTpaau mno mnpeamery. OH JODKEH OBITh aKKypaTHBIM, XOPOLIO
YUTAEMbIM, HE COJEPKATh HE OTHOCSIIYIOCS K TeMe MH()OPMAIIUIO UITH PUCYHKH.

KoHncrnexkTsl HayyHOU JMTEpaTyphl MpPH CaMOCTOSATEIbHOW IOJArOTOBKE K 3aHATUSAM
JIOJKHBI OBITH BBITTOJIHEHBI TAK)KE aKKypaTHO, COJEpKaTh OTBETHI Ha KaXK/bI MOCTABICHHBINA B
TE€ME BOIPOC, UMETh CChUIKY Ha MCTOYHUK MHPOpPMAIUHU ¢ 00s3aTeIbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS W TOJA WU3JJaHMs HCIOJIb3yeMOW HayyHOM nurTepaTypbl. KOHCIEKT MOXeT ObITh
OIOPHBIM (COJIEP>KATh JIMIIb OCHOBHBIE KJIFOUEBbIE MO3UIMH), HO IIPU STOM O3BOJISIOIINUM J1aTh
MIOJIHBIM OTBET IO BOIPOCY, MOXKET ObITh NOAPOOHBIM. O0BEM KOHCIIEKTA ONpEIEIseTCS CaMUM
o0yJaronmmcs.

B nporiecce paboTel ¢ yueOHOM 1 HAyYHOH JIUTepaTypoil 00ydaroLuiics MOXKeT:

- JieNiaTh 3alUCH 10 XOJAY YTEHHsI B BHUJE MPOCTOrO WJIH Pa3BEPHYTOro IulaHa (CO3[aBaTh
[IEpEUYEHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHMKE);

- COCTaBJIATh TE3UCHl (LUTHpPOBaHHE HauOoJiee BaXKHBIX MECT CTaTbU WJIM MOHOrpaduu,
KOPOTKOE M3JI0KEHUE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTAINH (KpaTKoe 0000IeHne OCHOBHBIX BOIIPOCOB PabOTHI);

- CO37]aBaTh KOHCIIEKTHI (pPa3BEPHYTHIE TE3UCHI).



Pabouast nporpamma nucuuiuiniel «Heopranuyeckast XMMUs) COCTaBJI€HA B COOTBETCTBHHU C
tpeboBanusiMu ®I'OC BO mo cnemmansHoct  04.03.01. «Xumus (ypoBeHb OakaiaBpuarta)y,
YTBEPXKICHHOTO MpHKa3oM MuHuCTepcTBa 0oOpa3oBaHusi U Hayku Poccuiickoit denepanuu ot
17 wmrona 2017 r. Ne 671

[Iporpammy cocrasui:

npodeccop Kapeapbl XUMHUHU CamamoB A.M.



Pabouas mporpamMmMma yTBepiKeHa Ha 3aceiaHny Kadeapsl XUMUU

[Tpotoxon 3acemanust Ne 8 OT « 22 » ampensd 2026 r.

PaGouyas nporpamma oo0peHa yueGHO-METOJUUECKUM COBETOM

XUMHKO-OMOJOornyeckoro ¢Gakyiaprera

[Mpotokon 3acemanust Ne _ 6 OT « 28 » amnpens 2026 r.




CBeneHust 0 mepeyTBepPKICHUH IPOrPaMMBbI Ha OYepeIHON Y4eOHbIN 1o u

perucTpanun u3MeHeHuil

VY4eOHBI

"
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Pemenue
Kadeapbl
(Ne
MPOTOKOJIA, 1aTa)

BuecenHble U3MEHEHUS

IToxmmcs 3aB.
kadenpoii




