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1. esab ocBOeHUST TUCHMILIUHBI

Lesib OCBOCHUS TUCIUILTMHBI — (QOpMUpPOBaHKE y 00yJaromuxcs 6a30BbIX 3HAHUH, yMEHUH U
HaBBIKOB 10 OOINEH M HEOPTraHWYECKONW XWMHUHU, 3HAKOMCTBO C BHYTPEHHEH JIOTMKOW XMMHYECKOU
HaYKH, a TaKKe IpuoOpeTeHre cnocoOHOCTH UCIIOIb30BaTh MOJYYCHHBIC 3HAHUS, YMEHUS U HaBBIKU
OpU U3YYEHUU TOCIEAYIOIIUX XUMHUYECKHMX M CHEeHHaNbHBIX JUCHUIUIMH W B cdepe
npodecCHOHATBLHON 1eATEIEHOCTH.

2. MecTto nucunnimnnsl B ctpykrype OIIOITI BO

I[I/ICI_[I/IHJII/IHBI U TPAKTUKHU, Ha OCBOCHHU KOTOPBIX 6&3preTC$I JaHHasd AUCLHHUIIIIMHA:
«Bricmas mareMaTHka.

JINCIUTITMHBI U TIPAKTHKH, I KOTOPBIX OCBOCHHME JTAHHOW JAUCIUIUITMHBI HEOOXOAMMO Kak
IpeIIecTByIolee: «AHAIUTHYECKAsT XUMUs», «Mukpobuonorus», «buoxumusy, «Opranudeckas
XUMUS», «Du3nueckas U KOJUIOUTHAS XUMHUS, «DU3UKO-XUMHUYECKHUE METO/IbI aHATIN3a» U APYTHE
XUMHUYECKHE TUCIUIUINHBI BADUATHBHON YaCTH.

3. IInanupyemsle pe3yJbTaThl 00y4eHHUs
®opmupyemMble HNuauxaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemsble pe3yJbTaThl
KOMMETEeHI[HN KOMIeTeHI Ui o0y4eHust
(Ko 1 HAMMEHOBAHUE) (K01 1 HANMEHOBAHUE)

OIIK-1. Croco0OHOCTS | - 3HATh: OCHOBHBIE CIIOCOOBI M METOJIBI

OCYILECTBIIATh MIOUCK, HaAKOIUICHHS, Iepesadynd u o0paboTku

XpaHeHue, 00paboTKy u nH(pOpMauu B COBPEMEHHBIX

aHamM3 MHPOpPMALUU U3 IUGPOBBIX U MHKPOIPOLIECCOPHBIX

Pa3IMYHbIX UCTOYHUKOB U cucTeMax; rio0ajabHbIe U JIOKaJbHbIE

0a3 JaHHBIX, PEACTABISATh KOMIIBIOTEPHBIE CETH; TEXHOJOTHUIO

ee B Tpedyemom (hopmare ¢ paboThI Ha MePCOHAITBHOM

UCIIOJIb30BaHUE KOMITbIOTEpE B COBPEMEHHBIX

MH(OPMAaLIMOHHBIX, OTIEepaIMOHHBIX Cpeiax

KOMITBIOTEPHBIX U CETEBBIX YMeTb: HCIOJIb30BaTh BO3MOXKHOCTH

TEXHOJIOTHI BBIYMCIIUTEIBHOM TEXHUKH u
IPOrPaMMHOTO o0ecrieyeHus;
paboTtarthb Ha MePCOHAIbHOM
KOMIIBIOTEpE, N0JIb30BAThCS
onepanvoOHHON CUCTEMOU u
OCHOBHBIMH oducHBIMUI
MIPHJIOKEHUSIMU
Brnagers: MeTomamMu MpakTUYECKOTO
HCIOJIb30BAHUS COBpPEMEHHBIX

KOMIIBIOTEPOB TUIS 00paboTKn
UHQOPMAIMY; METOJAMH IIOWCKA H
obOMmeHa nH(popMalmen B r100aTbHbBIX
U JIOKQJIbHBIX KOMITBIOTEPHBIX CETSX;
npUeMaMH  CO3/aHUs,  XPaHEHHS,
BOCIIPOM3BENICHUs, O00pabOTKH |
nepeayd  JAHHBIX ~ CPEICTBaMHU
BBIYHCITUTEIIEHON TEXHHKH;
HaBBIKAMHU MPUMEHEHUS CTaHJapTHBIX




dopmMupyembie U HNuaukaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemsble pe3yJbTaThl
KOMIIeTeHIIUH KOMIIETEHIIN A o0y4eHust
(Koa 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)
MPOTpaMMHBIX  CPEICTB B  cdepe
pohecCHOHAILHOM IeSATETbHOCTH
TIK-1. Croco0HOCTH 3HaTh: METOJIBI MPOBEICHUS
HCII0JIb30BaTh WCCIEAOBAHUN MO  BBISBJICHUIO
TEXHUYECKHE CpeacTBa BO3MOXHBIX PHUCKOB B oOjactu
JUTSL UBMEPEHUS] OCHOBHBIX KauecTBa U 0€30MaCHOCTH IPOAYKIIHH
rapameTpoB OOIIECTBEHHOI'O TTUTaHUS U YCIOBUH,
TEXHOJIOTHYECKUX HETMOCPEACTBEHHO BIUSIONIMX HAa UX
MPOLIECCOB, CBOICTB BO3HHUKHOBEHHUE

CBIPbs, OTY(haOPUKATOB U
Ka4eCTBO rOTOBOM
MPOAYKIIMH, OPTaHU30BATh

u OCYILIECTBIISATh
TEXHOJOTHYECKUUN
npouece MPOU3BOACTBA

NPOAYKLIUH MTUTAHUS

YMeTh: OCYLIECTBIATH KOHTPOJIb 34
COOJIIOJICHUEM  TEXHOJIOTMYECKOTO
mpolecca MpoU3BOJACTBA MPOAYKLNN
MUTAHUSA; IPOBOJIUTH CTAHAAPTHBIE U

cepTH(HUKAIIMOHHbIE UCTIBITAHUS
OUIICBOTO  CBIPbSI W TOTOBOM
POAYKIIUH MUTAHUS

Brnaners: (U3UKO-XUMHYECKUMHU
METOAAaMH{, TPUMEHSIEMbIMH  IpH
KOHTPOJIE TIHIIEBOTO CHIPHS,
noiy(habpukaToB u rOTOBOM
IPOJTyKIIUU

JTIK-1. CrocoOHOCTH
UCIIOJIh30BaTh  OCHOBHBIC
3aKOHBbI
€CTeCTBEHHOHAYYHBIX
JTUCIUILINH B
npodeCcCuOHATBHON

ACATCIIbHOCTH, IMIPUMCHATH
METOAbI MAaTEMATHYCCKOI'O

aHajn3a u
MOACIINPOBAHUA,
TCOPCTUYICCKOTO n
OKCIICPUMCHTAJIIBHOT'O
HUCCICIOBAaHUSA

3HaTh: OCHOBHBIE 3aKOHBl XUMUH,
CTPOCHME M CBOMCTBA XUMHYECKHX
COCIIMHEHUM, NPUPOAY XHUMHUYECKOU
CBSI3M B Pa3JIMYHBIX KJIACCaX BEIECTB;
METObI MATEMAaTUYECKOIO aHAJIN3a U
MOJIEITUPOBAHUS XUMHYECKOTO
JKCIIEPUMEHTA, TEOPETUYECKOIO U
HKCIIEPUMEHTAIBLHOIO HCCIICIOBAHUS

YMeTb: NPUMEHATh TEOPETUUYECKUE
aCTeKThl OOIIeH XUMHUH M METOJIbI
MaTEeMaTHYECKOTO aHan3a u
MO/JICITUPOBAHUS XHUMHAYECKOTO
AKCIICPUMEHTA JIJIsl aHaHM3a CBOWCTB
BEIIECTB ¥ MEXaHU3MOB XUMHUECKUX
MIPOIIECCOB, MPOTEKAIOIINX B
OKpyXalrolei  mnpupoge U B
podhecCHOHAIBHOM IeSATEIbHOCTH

Brnangets: wMetomamMu  omnpeieiieHHs
CBOMCTB BCIIECTB M MEXaHHM3Ma HX
y4acTHsi B MPOIECCaX XHUMHYECKOTO
XapakTepa OKpPYXalollero Mupa u
SIBJICHUH TIPUPO/IBI, METOAaMU
MaTeMaTU4eCKOro aHanm3a u
MOJICIIUPOBAHUS XAMUYECKOr0
JKCIEPUMEHTa, TEOPETUYECKOTO U
AKCIIEPUMEHTAIBHOTO UCCIEAOBAHUS




dopmMupyembie U HNuaukaropsl
KOHTPOJINpyeMble JOCTHKEHUA IlnannpyemMble pe3yabTaThl
KOMIIeTeHIIUH KOMIIETEHIIN A o0y4eHust
(Koa 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)

JIIK-2. Croco0HOCTH 3HaTh: TpaBWIa TMOBEACHUS U
COCTaBJIATh IIaH, TEXHUKY 0e30macHOCTH B
OITHCaHHE, MIPOBOJIUTH XAMUYECKOU nabopaTopuu,
HCCICIOBAHUS 15{0) XUMHUYECKYIO nocyay u
3aJJaHHOM METOIUKE, KJ1accu(PpUKaIuio PEaKTHRBOB;
aHAIM3UPOBATH COBPEMEHHBIE METO/Ibl UCCIIEIOBAHUS
pe3yIbTaThI TEXHOJIOTHYECKUX  TPOIIECCOB M
JKCIIEPUMEHTA u MIPUPOTHBIX CPEJCTB, CIIOCOOBI

MPEJCTABIATh UX B BUIE
OTYETOB U MPE3EHTALUMN

MIPUMEHEHHUSI KOMITBIOTEPHBIX CPEJICTB
B HAaYYHBIX HMCCJIEIOBAHUAX; (DOPMBI
CHCTEMAaTU3aluu JaHHBIX IS
COCTaBJeHHs 0030pOB, OTYETOB U
MpE3EHTalMI

YMeTh: CaMOCTOSTENILHO PadoTaTh ¢
METOAMYECKUMH  PEKOMEHIAIUSIMH,

MPOBOAUTH XUMHYECKHUI
AKCIIEPUMEHT, aHAJIM3UPOBATh
MOJIYYEHHBbIE  AKCINEPUMEHTAJIbHbIE
JaHHbBIE; IJIAaHUPOBATh
AKCIIEPUMEHTAJIbHBIE UCCIIEI0BAHUS,
MOJTy4aTh, 00pabaThIBaTh "
aHAIN3UPOBATH MOJIyYeHHbBIE
pe3yNbTaTHI; CUCTEeMaTU3UPOBATh

JaHHBIC JJIsi COCTaBJICHHS 0030pOB,
OTYETOB U MPE3EHTALUMN

Brnagers: wMerogamu  OpraHu3aIu
CaMOCTOATENIbHOW  paboThl  TpH
MIPOBEICHUH IKCIIEPUMEHTA "
HAaYYHBIX HCCIICIOBAHNH;
CIIOCOOHOCTBIO CaMOCTOSITENTEHO
NPOBOJUTh  aHAIN3  TOJYYCHHOM
uHbOpMAIlMM ¥  JeNIaTh  BBIBOJIBL;
0a30BBIMH MPUEMAMHU OPTaHHU3AINN U
MIPOBEICHUS] HAYYHBIX UCCIICIOBAaHUH,
yrIyOJIEHHBIMY 3HAHUSMU B 00JacTH
TEXHOJIOTUU THTAHUS; METOIUKOM
CHCTEeMaTH3aIuA JTAHHBIX TUTst
cocTaBJeHHs 0030pOB, OTUYETOB U
MpE3EHTalMI




4. CTpykTypa H cojaepkaHue TUCUUIINHbBI

DopMBbI TEKYLLET0

. KOHTPOJIS
Moayas (pa3aeJt) BUHII Ha"MeHOBaH?e TEM 3aHITHH Cemectp Odnem, banabl | UnTepakTHB, 4. (HAUMEHOBaHUE
y4eOHoi1 padoThl (yueOHOM padoThI) q.
OII€HOYHOI0
cpeacTBa)
Monyib 1. CamocrositenbHas [ Tema 1. OCHOBHBIE MOHATUS U 3aKOHBI 1 22 3 - [ I[poMekyTOUHBII
CtpoeHue u pabora (Cpl) XUMUHU rect Nel
csorictsa BemecTBa | Jlekims (Jlekl) | XuMHYECKHi SKBHBAJICHT 1 2 - -
JlaboparopHas Ornpenenenrie MOJISPHOM MacChl 1 2 4 - OTtyet no
pabora (JIa61) SKBUBAJICHTA METaslIa lmabopaTopHOU
padote Ne 1
CamocrosrenbHas | Tema 2. OCHOBHBIE KJ1acChl 1 20 3 - [IpoMeKyTOUHBIN
pabora (Cp2) HEOPTaHWYECKUX BEIECTB recT No2
CamocrositenbHas | Tema 3. CtpoeHue aroma. 1 22 3 - [ I[poMekyTOUHBII
pabora (Cp3) [Mepuoguueckas cucrema JI. 1. recT Ne3
CamocrosrenbHas | Tema 4. Xumuueckast CBsI3b. 1 22 3 - [IpoMeKyTOUHBIN
pabora (Cp4) [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYIT rect Ned
CamocrosrenbHas | Tema 5. da30Bble COCTOSIHUS BEIIECTB. 1 20 3 - [IpomMeKyTOUHBIN
pabora (Cp5) MexMoIIeKyIIpHbIE B3aUMOICHCTBHS recT Ne5
Moaynb 2. Jlexmus (JIek2) |DyHKIUU COCTOSIHUS: SHTAIBITHS, 1 2 - -
TepMoanHAMUKa U sHTponus, sHeprus ['mdoca
KUHETHKA CamocrositenbHas [Tema 6. TepmonnHaMyuKa XUMAYECKUX 1 22 3 - [IpomexyTOUHBIN
XUMHYECKHUX pabota (Cpb6) peakuuit recT Neb
[POLIECCOB
JlabGopaTopHas Onpenenenre >HTaNBINNA PEAKIUN 1 2 4 - Otuer 1o
pabora (JIa62) mabopaTopHOI
abote No 2
CamocrositenbHas | Tema 7. KuHeTHKa XMMUYECKUX 1 24 3 - [ I[poMekyTOUHBII
pabora (Cp7) peakuuii. XMMHYECKOe paBHOBECHE recT No7




DopMBbI TEKYLLET0

. KOHTPOJIS
Mopnyas (pa3nein) BUHII Ha"MeHOBaH?e TEM 3AHITHH Cemectp Obwem, Baaabl | UHTepakTHB, 4. (HaMMeHOBaHHe
y4eOHoi1 padoThl (yueOHoOM padoThI) q.
OII€HOYHOI0
cpeacTBa)
Monyib 3. CamocrositensHas | Tema 8. PactBopbl. CriocoOb1 1 20 3 - [ I[poMekyTOUHBII
PactBopbI 1 pabota (Cp8) BBIPAKEHUS KOHLIEHTPALMY pacTBOPOB. recT Ne§
PIEKTPOXUMHUYECKUE XUMHYeCcKUe paBHOBECHS B PACTBOPAX
[TPOLICCChI CamocrosrenbHast | Tema 9. PacTBOpbI HEINEKTPOIUTOB U 1 24 3 - [IpoMeKyTOUHBIN
pabora (Cp9) AJICKTPOJIUTOB rect Ne9
Jlexums (JIek3) | KosmuraTuBHbIE CBOMCTBA pacTBOPOB 1 2 - -
CamocrosarensHas | Tema 10. Komutonansle pacTBopbl 1 15 3 - [IpomMeKyTOUHBIN
pabota (Cpl0) rect Nel(
CamocrosarensHas | Tema 11. OxkuCIUTETBHO- 1 22 3 - [ I[poMekyTOUHBII
pabora (Cpl1) BOCCTAHOBUTEIIbHBIC PEAKIIHH. rect Nell
DIEKTPOXUMHUSI: OCHOBHBIC TIOHATHS
CamocrositenbHas [ Tema 12. Bo3HuKHOBEHUE 1 22 3 - [ I[poMekyTOUHBII
pabora (Cpl2) AJIEKTPOJHOTO MOTEHIIMAA. recT Nel2
CamocrosarensHas | Tema 13. DnekTpoaun3 pacriiaBoB U 1 24 3 - I IpoMexyTOUHBII
pabota (Cpl3) BOJIHBIX PaCTBOPOB recT Nel3
CamocrosarenbHas | Tema 14. Koppo3ust MmeTanios. 1 24 3 - I IpoMexyTOUHBII
paborta (Cpl14) Crioco0bI 3aIUTHl METAJUIOB OT rect Nel4
Kontposnb [ToaroroBka k sK3aMeHy 1 8,65 - - Bomnpocsl k
pk3ameHy Ne 1-50
IIpomexyrounas |IIpomexxyrouHas arrecTanus 1 0,35 - - Bomnpocer k
arrectanus (ITA) |(9x3ameH) bk3ameny Ne 1-50
Hrorosoe Hrorosoe TectupoBanue 1 2 50 - TecToBble BOMPOCHI
TECTUPOBAHUE Nel-600
(TH)
Hroro:; 324 100
Mogyns 1. Jlexums 1 (JIexl) |s - snemeHTsl 1 Tpynmsl 1 2 - -

S-3JICMCHTHI

[Tepuoanueckoit CUCTEMBI




DopMBbI TEKYLLET0

. KOHTPOJIS
Mopyas (pa3aen) BUHII Ha"MeHOBaH?e TEM SaHITHH Cemectp Obnem, banabl | UnTepakTHB, 4.| (HAaMMEHOBaHHUE
y4eOHoi1 padoThl (yueOHoOM padoThI) q.
OII€HOYHOI0
cpeacTBa)
CamocrositenbHas | Tema 1. s - anemMeHTsl 1 Tpyninbl 2 18 4 - [TpoMekyTOUHBII
pabora (Cpl) [Tepuoanueckoii cuctembl rect Nel
CamocrosrenbHast | Tema 2. s - 371€MEHTHI 2 IPYIIIbI 2 20 4 - [IpomexyTouHbIN
pabora (Cp2) [Teprnonnueckol CHCTEMBI. recT No2
KommiekcHbie coequHeHusI.
KecTkoCTs BOAEI

Moayns 2. Jlexums (JIek2)  |p —anemeHTs! 13 rpymibl 2 2 - -

P-3JIE€MEHTHI [Iepuoanueckoi CUCTEMBI
CamocrosrenbHas | Tema 3. p — 31eMeHThI 13 rpymisl 2 28 4 - [IpomexyTouHbIN
pabora (Cp3) [Teprnonnueckoil CUCTEMBI rect Ne3
CamocrosrenbHas | Tema 4. p — anemeHTs! 14 Tpynmsl 2 40 4 - IIpomexyTouHbIN
pabora (Cp4) [Teprnonnueckoil CUCTEMBI rect Nod
CamocrosrenbHas | Tema 5. p — anemeHTs! 15 rpynmnsl 2 50 4 - [IpomexyTouHbIN
pabora (Cp5) [Teprnonnueckoil CUCTEMBI rect NoS5
JlaGopatopHoe OnemeHTsl 15 rpynisl 2 2 4 - Oruer 1o
3ansTue (JI1adl) lmabopaTopHOU

pabote Nel

CamocrositenbHas | Tema 6. p — 31eMeHTsI 16 Tpynib 2 50 4 - [TpoMekyTOUHBII
pabota (Cpb) [leproanueckoi CUCTEMBI recT Neb
CamocrosrenbHas | Tema 7. p — anemeHTs! 17 rpynmsl 2 40 4 - [IpomexyTouHbIN
pabora (Cp7) [Teprnonnueckoil CUCTEMBI rect No7
CamocrosrensHast | Tema 8. Bonopoa 2 10 4 - [IpomexyTouHbIN
pabora (Cp8) recT No§

Monyns 3. Jlexnus (JIek2)  |d-amemeHTBI 6 TpyTIIbI 2 2 - -

Ileprnognyueckon CUCTEMBI




DopMBbI TEKYLLET0

. KOHTPOJIS
Mopyas (pa3aen) BUHII Ha"MeHOBaH?e TEM SaHITHH Cemectp Obnem, banabl | UnTepakTHB, 4.| (HAaMMEHOBaHHUE
y4eOHoi1 padoThl (yueOHoOM padoThI) q.
OII€HOYHOI0
cpeacTBa)
d-snemeHTHI CamocrositensHas| Tema 9. d-meTaiisl 1 UX COCTUHECHMUS. 2 83 4 - [TpoMekyTOUHBII
pabora (Cp9) OnemMenTsl 3, 4 rpynn [lepuoguyeckoit rect Ne9
CHUCTEMBI. DJIEMEHTBI 5 TPYIIIbI
[Tepuoanueckoit cuctemMbl. DIEMEHTHI
6 rpynnsl [lepuoandyeckoil CUCTEMBI.
OnemenTs! 7 rpynnsl Ilepuogunueckoit
cuctemsl. DnemMeHTsl 8-10 rpynn
[Tepuoanueckoit cuctemMbl. DIEMEHTHI
11 rpynmsl [lepuoandeckoi CUCTEMBI.
OnemeHTsl 12 rpynmbl
[Tepuoanueckoit CUCTEMBI
JlaGopaTopHoe DnemenTsl 8-10 rpynm 2 2 4 - Ortuer no
3ansaTue (JIa62) mabopaTopHOI
padote No2
Kontposnb [ToaroroBka k 3K3aMeHy 2 8,65 - - Bomnpocsl k
bk3ameHy Ne 1-52
IIpomexyrounas |IIpomexxyrouHas arrecTanus 2 0,35 - - Bomnpocer k
arrectarus (ITA) |(9x3amen) bk3ameHy Ne 1-52
Hrorosoe Hrorosoe TectupoBaHue 2 2 56 - TecToBBIE BOIIPOCHI
TECTUPOBAHUE Ne1-600
360 100




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

HpI/I pceaims3anu  AUCHUIUIMHBI  UCIIOJB3YIOTCA  JUCTAHIIMOHHBIC O6pa3OBaT€.HBHBIC
TEXHOJIOTUHM - M3y4€HHUE Kypca MOCPEICTBOM JIJIEKTPOHHBIX y4eOHO-METOAMYECKUX MaTepHasosB,
pa3MelIeHHBIX B O0ydYarolieil cpene ¢ HCIOIb30BAaHUEM KOMITBIOTEpA, MOIKIIOYCHHOTO K CETH
Nurtepner.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO THCHUIIMHBI

CemMmectp 1. Kypc «O01mas u Heopragnieckas xumusa 1»

Monayasb 1. CTpoeHne 1 CBOiicTBA BellecTBA

TeMa JeKIIMOHHOTIO 3AHATHSA:
XUMHUYECKUIN IKBUBAJICHT.

Tema 1a00paTOPHOrO 3aHATHS:
Onpenenenre MOJISIPHOM MacChl 5KBUBAJICHTa MeTasla.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

UMETh TMIPEJCTaBICHHE OO0 OCHOBHBIX TMOHSATHUSX M 3aKOHAX XHWMHUU; KiIacCU(DUKAINH
HEOPraHWYECKUX BEILIECTB; COBPEMEHHOM TEOPHHU CTPOCHUHU aTOMa, KBAHTOBBIX YMCIIAX, IPaBUIIAX U
NPUHIUIAX 3allOJHEHUsT AaTOMHBIX oOpOWTaneld MHOTO3JIEKTPOHHBIX aToMoB; Ilepuoagnueckoi
cucreme J[.M. MenzaeneeBa; XUMHYECKOW CBS3M, €€ BUJIAX, XapaKTEPUCTUKAX, THOPHIAM3AINH,
METO/IE BAJICHTHBIX CBSI3€H M METOJIE MOJICKYJISIPHBIX OpOuTaneit, rudbpuamnsauu, metose [ winecnu.

3HATh:

- OCHOBHbI€ MTOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIpHAsI
Macca);

- OCHOBHbIE 3aKOHBl XMMHUHU (COXpPAHEHMsI MacChl, MOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOIICHUH, ABOTajpo, ypaBHeHne MeHaeneeBa-Knaneiipona, 00beJMHEHHBIN Ta30BbIi 3aK0H);

- XUMHUYECKHUH SKBUBAJICHT, 3aKOH 3KBUBAJICHTOB;

- TEOPHUH CTPOEHUSI aTOMa, COBPEMEHHAsI TEOPHS CTPOCHHUS aTOMa;

- XUMHUYECKasl CBSI3b: KOBAJICHTHAs, MOHHAs, METAJINYECKast, BOAOPOIHAS

- METO/] BAJICHTHBIX CBS3€H U METOJI MOJIEKYIIIPHBIX OpOHTATIEH;

- rubpuauzanus, meroa ['mnecnu.

- MPOBOJIUTH KOJIMYECTBEHHBIE PACUETHI 110 YPABHEHUSIM XUMUYECKHUX PEaKIInii;

- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYpAINIO0 XUMUYECKUX 3JIEMEHTOB;

- ONPENIETATh TUIl XUMUYECKOM CBSI3U B BEIIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHHUE;
- COCTaBJISITh CTPYKTYPHYIO (GOPMYITy BEILIECTBA.

MeTtoanueckue peKOMeHIAINH M0 H3YYEeHHIO MO/TY.IsI

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- W3yYUTh Y4YEOHBII Marepuaj [0 COOTBETCTBYIOLIEMY MOJAYIIO JUCHUILIHHBI,
UCIIOJIB3Ysl JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE,

- aKIICHTHPOBAaTh BHMMAaHWE HA: OCHOBHBIX MOHATUSX W 3aKOHAX XUMHH;
KJIacCH(UKAIIUK BEIECTB; OOIINX XMMUYECKIX CBOMCTBAX BEIIECTB OJTHOTO KJIacca; CTPOCHUH aToMa
¥l €r0 XapaKTePHCTHKAX; XUMUYECKOH CBSI3H, IPOCTPAHCTBEHHOM CTPOCHHU MOJICKYJ H HOHOB.

- OTBCTUTH HA KOHTPOJIbHBIC BOIIPOCHI:



1. Uro Takoe oTHOCUTENBHAs aToMHas Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepbl, eciu m(S)=5,3-10% r, am(C)=2,0-103 r.

2. PaccunTaiite aOCOMIOTHYIO MacCcy MOJEKYJIbl CEpHOM KHCIOTBI, €CclIH ee
OTHOCHUTEJIbHAS MOJIEKYJIsIpHAs Macca paBHa 98.
3. OTtHocuTenbHAs IIIOTHOCTh ra3za IO BOAOPONY, coiepsamiero 27,27% yriaepona u

72,73% xucnopona, paBHa 22. OnpeneauTe OTHOCHUTEIBHYIO MOJIEKYJISPHYIO MacCy ra3a M €ro
XUMHUYECKYI0 (hopmyIy.

4. OTHOCUTENBHBIC TNIOTHOCTH Ta30B MO BO3yXY paBHbL: a) 0,9; 0) 3,17. Onpenenure
Mmaccy | 1 kaxnoro rasa.

5. Onpenenure, Kakoil 3To0 MeTtai, ecnu 1,6 T Kanbuus U 2,615 © IBYXBaJIEHTHOTO
MeTaJljla BBITECHSIOT U3 KUCIOTHI OJJMHAKOBBIA 00BEM BOJOPOIA IPH OJHHUX U TEX )K€ YCIOBHUSIX.

6. Xnopun Metamia conepxut 69% xmopa. OTHOcUTENbHAs aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenennure CTENEHb OKUCIEHNS METAIa B ’TOM COEIUHEHUH.

7. [Tpu Temneparype 100°C u naBnennu 50 atm. ras anumaer oosem 10 v°. [Tpusenute
00BEM 3TOTO Ta3a K H.Y.

8. Yemy paBHa Macca | MOJIb S5KBUBAJICHTOB OJIOBAa B PEAKIIMIX €T0 BOCCTAHOBJICHUS: &)
Sn*" +2e = Sn**; 6) Sn*" +4e = Sn’

0. PaccuuTailiTe MOJSIpHYIO Maccy 5SKBUBAJICHTA JKeJie3a B COCIUHEHUSIX €ro ¢
KHCIIOpooM, conepxanux a) 70 u 0) 77,8% xenesa.

10. Onpenenute SKBUBAJICHT W MOJSIPHYIO MacCy SKBHUBAJEHTa HMOHOB eje3a B
NpUBeeHHEIX peaknusax: a) Fe’” +1e = Fe?*; 6) Fe*" + 30H = Fe(OH);

1. PaccunTaiite MosIsipHyI0 Maccy SKBUBaJIeHTa MeTaiuia, eciik 0,029 T ero BHITECHSIOT
u3 kucnotel 30 M Bomopoaa (H.y.).

12. CocTaBbTe JEKTPOHHYIO KOH(DHUTYypaIHIO 2JIEMEHTa C aTOMHBIM HOMEpOM 25.

13. Omnpenenntre HAOOp KBAHTOBBIX YHCEN JUISI BCEX JEKTPOHOB AJIEMEHTA C aTOMHBIM
HOMEpOM 22.

14.  Omnpenenure TUII XUMUYECKOM CBS3HM B MOJIEKYJAX YrapHOIO rasa, XJOopuaa JIUTUS U
paccMoTpHuTe 00pa3oBaHUE XUMUYECKOM CBSI3U MO METO/1y BAJICHTHBIX CBSI3EH.

15.  Omnpenenute NpOCTPaHCTBEHHOE CTPOEHHE MEHTaxIopuaa Opoma, TudTopHIa 0JI0Ba,
nepopomaT-moHa.

16.  Ilo Meromy MOJEKYJISPHBIX OpOUTANIEH YCTAHOBUTE MOPSAOK CBSI3U B IMAHUA-UOHE H

okcune azora (II).
Monayasb 2. TepmoguHaMHUKa U KHHETUKA XUMHYECKHX MPOLECCOB

Tema JeKIIMOHHOTIO 3AHATHSA:
OyHKIIUN COCTOSTHUS: SHTAJIBINA, SHTPONHs, SHeprus [ n6oca.

Tema J1a60paTOPHOIO 3aHATHS:
OrnpesenieHne SHTATBIINN PEAKIIUH.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JI2KEH:

UMETh TPEJICTaBIIEHNE 00 SHEPTeTUIECKUX U3MEHEHUSIX B CUCTEMAX, B KOTOPBIX MTPOUCXOTUT
B3aMMOJICHCTBHE MEXKAY BELIECTBAMHM; CKOPOCTH XHMHUYECKHX peakuuid U MeTojgax ee
peryIupoBaHUS.

3HATh:

- TEpPMOJIMHAMHYECKUE (PYHKIIMU COCTOSIHUS, CIOCO0 U3 pacyera (3akoH ['ecca u ero
CJICJICTBHE);

- BIUSTHUE TEeMIIepaTypbl Ha BO3MOXKHOCTH MPOTEKAHUS PEAKINH B 3aBUCUMOCTHU OT
YHUCIIEHHBIX 3HAYEHHUM SHTAIBIINU U SHTPOIHH PEaKIUH;

- BJIMSTHUE Ha CKOPOCTh XMMHYECKOH PEaKIMU KOHILIEHTPAIUU (3aKOH JEHCTBYIOLIUX
Macc);



- BJIMSIHHE HA CKOPOCTh pPeaklUuu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
Appennyca);

- BJIIMSIHAE Ha CKOPOCTb PEAKLIUU KaTaJIN3aTOPOB;

- XUMHYECKOE PaBHOBECHE U CITOCOOBI ero cMmemnieHus (mpunnumn Jle [arense).

yMeThb:

- MPOBOJUTHh XUMHUYECKHH SKCIICPUMEHT U aHAJIH3 TTOJIYYECHHBIX PE3yJIbTATOB;

- OTIpeNeNIATh BO3MOXXHOCTh MMPOTEKAHMSI PEAKIINH;

- PETyIUpPOBaTh CKOPOCTh XMMUYECKON PEaKIiH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOTY.JIsI

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOTUMO:

- W3yYUTh Y4YEOHBII Marepuaj IO COOTBETCTBYIOLIEMY MOJAYJIIO JUCHUILIHHBI,
UCIIOJIB3Ysl JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE,

- aKIIEHTHPOBAaTh BHHMaHWE Ha: (QYHKIMAX COCTOSHHSA, 3aKkoHe [ecca, romo- u
TCTCPOTCHHLIX IMPONECCAaX, SHCPTHUU AKTHUBALIMHW, KOHCTAHTAX CKOPOCTHU PCAKIIMU U XUMHUUYCCKOI'O
paBHOBeCHSI.

- OTBCTUTH HA KOHTPOJILHBIC BOIIPOCHI:

1. IIpu coenunenun 3,2 T xeneza € KUCIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNBINIO0 00pa3zoBaHus okcua xemnesa (II).

2. PaccumnTaiiTe TEMIOTBOPHYIO CTOCOOHOCTH METaHa.

3. PaccunTaiiTe KOJMYECTBO TeIa, KOTOPOE BBIACIHMTCS MpU cropanun 50 M> cmecH,
cocrosiiei u3 50% xucnopona, 25% Boaopoaa u 25% yrieKuciaoro rasa.

4. CnenaliTe BBIBOJ O BO3MOXXHOCTH CAaMOIIPOM3BOJIBHOTO MPOTEKAHUS PEaKUUu B
CTaHJAPTHBIX YCIOBMSX, ecii u3BecTHO, uTo AH,’ = - 293 kI, AS,’ = 27 JIx/K.

5. Bo ckonbko pa3 U3MEHHUTCS CKOPOCTh PEAKIUHU MPU M3MEHEHUHU TeMIlepaTyphbl Ha
30°C, ecnm y = 3,0?

6. Kak n3meHuTcs vnp razodaznoii peakuuu 2A + 3B = 2C npu yBeJIMYEHUN 1aBJICHUS B
2 paza?

7. [ToueMy vnp peakuuu Na + HoO — oTiinuaercs oT vnp peakuuu Ca + HO —?

8. N3meHenne kakux (pakTopoB BBI3OBET CMEIEHNE PABHOBECHS 00paTUMOM peakiu Na

. 0 _ .
+3H2 < 2NH3; AH ), =-92 klx B cTopoHy NpsiMOii peakiuu?

0. BbruncnuTe ucxoaHble KOHIIEHTPAIMU BEIIECTB, €CJM PaBHOBECHBIE KOHIIEHTPAIUH
m3BecTHBI: 2NO + Cl; > 2NOCI, [NO]=1,5 mons/n, [Cl2]=1 mons/1, [NOCI]=0,5 mons/m.
10. Onpenenure SHEPTUIO0 AKTUBALIMKM PEAKIIUH, €CIIM KOHCTAHTA CKOPOCTH PEAKLIMH TIPU

283 K cocrasnsier 0,4, a npu 303 K- 1,8.
Mopnyasb 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLecChI

Tema J1eKIIHOHHOTO 3aHATHSA:
KonnuraruBHble CBOMCTBA paCTBOPOB

N3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JI2KEH:

UMETh TPEACTaBIeHHE 00 WCTUHHBIX pPacTBOPAX; CBOWCTBAaX pacTBOPOB; CIOCO0AX
BBIPDOKECHHUSI KOHIICHTPAIIMM PACTBOPOB, 00 OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHIX;
AJIIEKTPOJIHOM TOTEHIHMANe; 3JIEKTPOXUMHUYECKMX IMIpOLeccax: TrajlbBaHUUECKHX, 3JIEKTPOJIN3a,
KOPPO3HH.

3HATh:

- COCTaBHBIE YAaCTH PACTBOPOB; KOJIMUECTBEHHOE BhIPAKEHHE COCTaBa PACTBOPOB;
- CBOMCTBA PaCTBOPOB HEAJIEKTPOIUTOB U 3JIEKTPOJIUTOB;

- HamnpaBlieHue OOMEHHBIX MPOIIECCOB B PACTBOPAX AJIEKTPOJIUTOB;



- METOAbI YpaBHUBAaHUA OKHCJINTCIbHO-BOCCTAHOBUTCIIBbHBIX peaKL{I/Iﬁ (MCTO,Z[
3JICKTPOHHOTO OajaHca M MOJIYpEaKIuii);

- TaJIbBAHUYCCKUC ITPOLCCChI U pa60Ty TraJlbBaHHYCCKHX 3JICMCHTOB,

- AJIEKTPOJIN3 PACILIAaBOB U BOJIHBIX PACTBOPOB JIEKTPOJIUTOB;

- 3aKOHBI JIEKTPOIIU3A;

- BUIBI KOPPO3UHU U MEXaHU3MBI UX TTPOTCKAHMUS;

- CIIOCOOBI 3aIUTH METAJUIOB OT KOPPO3UU

- MPOBOJANTH XUMHUYECKHI SKCTIEPUMEHT U aHAIHU3 TIOTYYCHHBIX PE3yJIbTaTOB;

- TOTOBHTH PACTBOPHI 33JaHHOM KOHIICHTPALIUU

- OTIPEICIIATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIPENIeNIATh CBOWCTBA PACTBOPOB;

- paccTaBiATh KO3 (OUIUEHTHI B OKACIUTETFHO-BOCCTAHOBUTEIHHBIX PEAKIIUIX;

- COCTABJIATh TATbBAHUYECKHE MTPOIECCHI, OTPEACISTH MIEKTPOABIKYIIYIO CHUITY
raJIbBAHMYECKUX DJIEMEHTOB;

- COCTABJIATH TPOIIECCHI DIIEKTPOIIM3a PACIIIIABOB M BOJHBIX PACTBOPOB JIEKTPOIUTOB;

- OTIPEICIIATh KOJMYECTBA O0PA3YIOMINXCS HA AIEKTPOAaX BEIIECTB MPH IICKTPOIH3E;

- COCTABJIATH MPOIIECCHI XUMUYIECKOH M AIEKTPOXUMHUYECKON KOPPO3UH;

- noI0UPaTh CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

MeToauyeckne peKOMEHIAUMHU 10 U3YYEHUI0 MOIYJIsl

[Ipu ocBoeHNH MOAYIISI HEOOXOAUMO:

- U3YYUTh Yy4eOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUTUINHBEI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy Mo JaHHON TEMAaTHKE;

- AKIICHTUPOBAaTh BHUMAHUE HA: COCTaBE pPACTBOPOB; CHOCO0AaX BBIPAKCHUS
KOHIEHTPALlUU PACTBOPOB; AJIEKTPOJIUTAX U HEDJIEKTPOJIUTAX; CBOMCTBaX HEAIEKTPOIUTOB H
AJIEKTPOJIUTOB; METOJAX JJIEKTPOHHOTO OanaHca M TMONYPEaKIUil; TallbBAHUYECKUX MPOIECccax;
pabore rampBaHHYECKUX odyeMeHToB; pacuete JIC; aHOAHBIX W KaTOAHBIX pEAKUUAX MpH
anekTponuse; 3akoHax Dapajes; TUIAX M MEXaHM3MaX Pa3MYHBIX BUIOB KOPPO3UH; CIIOCOOaX
3alIUTHl METAIIJIOB OT KOPPO3HH.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. KakoB Tun XuMu4ecko CBsI3M B AJeKTposiuTax? Kakue 31eKTpOoIuThl Ha3bIBAKOT
noreHnuanbHeIMu? UcTuHHBIMUA?

2. Hanumure qucconmaruto a) cynabdura HaTpus u 0) ruapodocdara Kaius 1mo mepBoi
Y BTOPOU CTYIICHSIM.

3. Bripasute kKoHCTaHTY Aricconmanuy opToGhochOpHON KUCIOTHI 10 TIEPBOM CTYIIEHH.

4. Omnpenenure crenens aucconuanuu 0,01 M pactBopa ykcycHON KHCIOTHI, eciau K=
1,74-107.

S. Uro moxa3bpiBaeT M30TOHUYECKUN K03 ¢uiment? Kakas cBA3b CYIIECTBYET MEXIY
CTENEHbIO AUCCOIMALIMU AJIEKTPOJIUTA U U30TOHUYECKUM KO3 puiinenTom?

6. Omnpenenure temmnepaTypsl kumenuss u 3amep3anus 0,01 m pactBopa cynbdata
HaTpusl, €CJIM CTENEHb IUCCOLMAMU cOCTaBIseT 54%.

7. UTo Ha3BIBAIOT MOHHBIM MPOU3BEACHUEM BOIbI? UeMy OHO paBHO?

8. Omnpenenure pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH4OH (Kg=1,74-10
5)'

9. OmnpesiennTe pacTBOPIMOCTS THAPOKCH 1A ATIOMUHMSA, ecin ero ITP = 5,7-10732,

10. Paccuwnraiite ocmotudeckoe nanenue 0,002 M pactBopa OeH30I1a IPU TeMIIepaType
17°C.

11.  Hanumure ruaposns ciaeayromuX COJIe U ONpeneIuTe Cpey UX BOAHBIX PACTBOPOB:

NaNOs3, ZnClp, Na;S, CH3COONHa.



12.  CocraBbTe CXeMy ABYX TaIbBAHUYECKUX 3JIEMEHTOB, B OJJHOM M3 KOTOPBHIX KOOAIbT
CJIy’KUJI OBl KaTOZIOM, a B JIpyroM — aHoJoM. Hanumure ypaBHEHMs peaklui, IPOUCXOIAIINX IPU
paboTe ITHX PJIEMEHTOB.

13. ["anbBaHMYECKHIT STIEMEHT COCTOUT M3 XPOMOBOTO 3JIEKTpoJia, morpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHAAPTHOTO BOJAOPOAHOIO 3j1eKTpoaa. Hanummre ypaBHEHUS 31EKTPOAHBIX
nponeccoB. Uemy paBHa ero 3.4.c.?

14.  Kakum ypaBHEHHEM KOJIMYECTBEHHO ONMCBIBAETCS IEKTPOIIN3?

15. UTto paccuuThIBaIOT ¢ momolbio ypaBueHus Hepucra?

16.  CocraBbTe cXxeMy 3JIEKTPOIM3a BOJHOIO PAacTBOPA XJIOPHJA HUKEIS HAa MHEPTHBIX
JNEKTPOAAX.

17. CocraBbTe CXeMbI 3JIEKTPOJIM3a BOJIHOTO pacTBOpa xJyopuaa xxenesa (1), ecnu: a) anox
JKEJIe3HBIN; 0) aHOJ| YTOJIbHBIN.

18.  PactBop coaepsxut monsl Zn>', Ni**| Fe’', Cu?" B omuHakoBoil koHLeHTpauuu. B

KaKou IIOCJICA0OBATCIBHOCTHU 3TH MECTAJIJIbI 6y,HYT BBIACIIATHCA IIPU SJICKTPOJIN3C, €CIIN HAIIPSAKCHUC
JOCTAaTOYHO JJIA BBIACICHUA 1000ro Merasia’?

19. Brruncnure Maccy HUKENS, BBIICIUBIIETOCS Ha KaTOAE MPU MPOMYCKaHUH TOKa CHIION
20 A uepe3 pacTBOp HUTpATa HUKEJSA B TEUEHUU 22 YaCOB.

20. [Tpu snextposnmse pactBopa conu ojosa (II) macca kaTona yBenuuunacek Ha 4 1. Uto
MIPOU3OIILIO MPU FTOM Ha OJIOBSIHHOM aHoj1e?

21. PaccuuTaiite 00BeM KHCIOPOAA, KOTOPHI MOXET OBITh MOJIYYCH MPHU DJIEKTPOJIHU3E
TOKOM 5 A B TE€U€HHE 2 4acOB, €CIIM BBIXO/J] IO TOKY cocTaBisieT 85%.

22. [Ipu npoxokAeHUN Yepe3 pacTBOP COJIM TPEXBAJEHTHOIO METaJljla TOKa cuiion 1,5 A

B TeueHuu 30 MMH Ha KaToze Belaenuioch 0,18 r meramna. Berancnanre MossipHyo Maccy MeTauia u
pacxo/1 AIEKTPOIHEPIHH, ECITH U3BECTHO, UTO HANPSKEHHUE B CETU paBHO 6 B, a BeIxo 1o Toky 72%.

23.  Kako# KOHTaKT siBIIsieTCsl Hanbosiee KOppo3noHHoomacHsIM Juis xkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

24. B KOHTaKTe C KaKuM U3 METAJIJIOB ME/Ib SIBJISIETCSI aHOAOM: XPOM, 30JI0TO, HUKEIIb.

25. Hamnummre 31eKTpoXUuMHUYECKHE POIECChl (AaHOAHBIM W KATOIHBIN ), MPOTEKAIOIINE B

koHTakTe Al/Cu B pacTBOpe XJIOpHIa HATPHUSL.

Cemectp 2. Kypc «O01IIag 1 HeOpraunyueckasg XuMus 2»

Moayas 1. s-3J1eMeHTBbI

Tema J1eKIIHOHHOTO 3aHATHSA:
s-aneMeHThI 1 rpynmnsl [lepronnueckoi cCucTeMsl.

N3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JI2KEH:

MMETh TPEJICTABJICHUE O KOMIUIEKCHBIX COCAMHEHUSX, HOMEHKJIAType KOMILIEKCHBIX
COCTMHCHUH, YCTOMYMBOCTH KOMILUIEKCOB, OCHOBHBIX (DM3WYECKUX M XUMHUYECKUX CBOMCTBAxX S-
AJIEMEHTOB, CITOCO0AaX WX MOTYYCHUS U TPUMEHEHUU; )KECTKOCTU BOJBI M METO/IaX €€ YMITUCHUSI.

3HATh:

- HOMEHKJIATyPy KOMIUIEKCHBIX COCIMHEHUN, UX CBOWCTBA;

- CBOMCTBA S-3JIEMEHTOB, CITOCOOBI X MOJYYCHHUS U IPUMEHEHUS;

- YKECTKOCTH BOJBI M CIIOCOOBI €€ yCTPaHCHHSI.

yMeTh:

- OTpeAeaTh (U3MUECKUE U XUMUYECKUE CBOWCTBA S-)JIEMEHTOB;

- COCTaBJIATh YPABHEHHS XUMUYECKUX PEAKIIMI C yUaCTHEM S-3JIEMEHTOB;

- ONPENIETATh KECTKOCTh BOJIBI,

- YCTPaAHATH )KECTKOCTh BOJIBI.

MeToauyeckue peKOMeHIaAUMHU 10 U3YUYEHUI0 MOIYJIsl



[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- U3Y4UTh Yy4eOHBI MaTepuan IO COOTBETCTBYIOIIEMY MOAYNIO JUCIUILINHBL,
UCIIOJIb3Ys JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE,

- aKIEHTHPOBATh BHUMaHKE HA: HOMEHKJIATYpe KOMIUIEKCOB; CBOMCTBAX S-3JIEMECHTOB;
KECTKOCTH BOJIbI U CIIOCO0AX €€ YCTpaHEeHHUS;

- OTBETUTHh Ha KOHTPOJIBHBIC BOTIPOCHI:

1. HazBartb YKa3aHHbIC KOMIUICKCHBIC COCIHHCHUA, OIMPCACIUTE COCTaB BHEIIHEU U
BHYTPCHHEH cdep, KOMILIEKCOOOpa3oBaTeNb, JHMTaHAbl, KOOPAMHAIMOHHOE YHCIIO, 3apsij
KOMHJ’IGKCOOGpaBOBaTCJ’IH, HaIlMMIUTC TMCPBUYHYIO W BTOPUYHYIO AUCCOLMAIINU KOMIUICKCOB U
BBIPA3UTh JIsl HUX KOHCTaHTY HeCTOMKOCTH: [Rh(N2)2CLL]CN, K;3[Ir(C204)2Cl2].

2. CocTaBuTh XUMHUYECKHE (OPMYIBI CICAYIONIUX KOMIUICKCHBIX COCHMHCHHIA:
nuaneraroauopomoxympar (1) kamus; ogonuazorcepedpo (I).

3. CocraBuTh U Ha3BaTh 4 KOMIUIEKCHBIX COCAMHEHUS U3 YKa3aHHBIX HOHOB U MOJIEKYII:
Fe**, H,0, Na*, S2.

4. CocTaBuTh ypaBHEHMS PEAKLIUN:

NaH + HO — ; K+ HCl — ; Mg+ H,O — ; BeO + Na,O — ; BaS + H, O —

5. HamucaTs niporieccsl moTydeHus TUTHsI, HATPHS, KIS SJICKTPOIN30M PACIUIABOB UX
coJiell C yrOJIbHBIMU 3JIEKTPOIaMHU.

6. CpaBHUTh XUMHYECKYIO AaKTHBHOCTH S-3JIEMEHTOB B TpYIIax C yBEIUYCHUEM
MOPSAIKOBOTO HOMEpa 3JIEMEHTA.

7. Kakue meramipl Ha3bIBAIOTCS IIEIOYHBIMU U Todemy? UTo 00Iiero B CTpPOSHUU
BHEIIHUX AJIEKTPOHHBIX 000JI0YEK UMEIOT aTOMBI IIEJIOUYHBIX METAIJIOB?

8. Hanwucars ypaBHeHus rufjponusa: a) kapoonara Hatpus; 0) ¢pocdara xanusi.

0. Hanucate ypaBHEHHS peakuuil, MPU MOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
MpEeBpaICHHS:

a) K - KOH — K>CO3 — KHCO3 — KNO3
0) NaCl - HCl —- KCl - K — KOH

10. Kakue BeliecTBa B TEXHUKE HA3bIBAIOT: KAJIBIIMHUPOBAHHOMN COJI0M, KPUCTAIUIMYECKON
COJIOM, MTUTHEBOM CO/IOM, KAYCTUUECKOM CONOM?

1. Yrto oOmiee UMEIOT B CTPOCHHUH BHEIIHHUX AJICKTPOHHBIX 000JI0YEK aTOMBI METAJLJIOB
ITA-rpynms1?

12. Hanucate ypaBHEHMsI peakuuid MpU TOMOIIM KOTOPBIX MOXKHO OCYIIECTBUTH
MpeBpaIlCHUS:

a) Ca — CaO — Ca(OH); — CaCO3 — Ca(HCO3), — CaCO3; — CaO
6) Mg — MgCl, — Mg(OH), — MgCl> — MgS04

13. [Touemy mnipu W3y4eHUH CBOWCTB 3jeMeHTOB I[A-rpynmbl BBIACHSIOT OCpUILIHH,
Mariuy U ocTalabHbBIC 3JIEMCHTHI, HA3bIBACMBIC H_IGJ'IO‘-IHO-SGMG.HBHBIMI/I?
14.  CocrtaBuTh cxemy 3ekTposn3a: a) pactBopa CaCly; 6) pacruraa MgCl,.

Monayab 2. p-3J1€eMeHTbI

Tema J1eKIIHOHHOIO 3aAHATHA:
p-anieMenThl 13 rpynnsl [lepuoauyeckoit CUCTEMBI.

Tema 1a00paTOPHOrO 3aHATHUS:
DJyieMeHTHI 15 rpynmsl.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JI2KEH:

HNMECTb HpGI[CTaB.HeHI/Ie O OCHOBHBIX (1)H3H‘-I€CKI/IX U XUMHUYCCKUX CBOﬁCTBaX p-BHGMeHTOB,
croco0ax Mx MoJy4eHUs: U TPUMEHEHHUH.

3HATh:

- OCHOBHBIC (PM3UUYECKHE CBOMCTBA P-JICMEHTOB;



- XUMHYECKHE CBOMCTBA P-AJIEMEHTOB;

- CIOCOOBI TOJTYYEHUS P-3JIEMEHTOB U UX COSAMHEHMUIA;

- IIPUMEHEHUE P-3JIEMEHTOB U UX COCIUHEHUI.

yMeTh:

- MPOBOJIUTH XUMUYECKHUM SKCIIEPUMEHT U aHAJIU3 TIOJYYEHHBIX PE3yJIbTaTOB;
- COCTaBJISITh DJIEKTPOHHYIO KOH(UTYPALIUIO P-3JIEMEHTOB;

- ornpeneniaTh Gu3nYeckre 1 XUMHUECKUE CBOICTBA P-3JIEMEHTOB,;

- COCTABJISITh YPABHEHUS! XUMUYECKUX PEAKIUI C yHACTUEM P-2JIEMEHTOB.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHUIO MOTY.JIsI

[Tpu ocBOECHNM MOJTYJIsI HEOOXOIUMO:

- W3yYUTh Y4YEOHBI Marepuaj [0 COOTBETCTBYIOLIEMY MOJAYIIO JUCHUILIHHBI,
UCIIOJIb3Ys JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE,

- aKIIEHTHPOBAaTh BHMMAaHWE HA: CBOWCTBaX P-dJIEMEHTOB; CIOCO0AX IOIYYCHHS p-
DJIEMCHTOB U UX COGI[I/IHCHPlﬁ; IMPUMCHCHUH P-2JICMCHTOB U UX COGHHHGHHﬁ;

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. YeMy paBHa BaJCHTHOCTh O0pa: a) B HOPMAJIHLHOM U 0) B BO30YK/IEHHOM COCTOSIHUU?

2. Kakune coennHEHUST MOKHO TTOJIYYHTh, ©Mesl O0p, MAarHUi, COSTHYIO KUCTIOTY?

3. B kakux peakuumsix Beiaensercs Bogopoa? a) Al + NaOH —; 6) Al + H,O —; B) Al +
HNO3(pa36) —; F) Al + H2SO4(pa36) —

4. Kakwue BemecTBa 00pa3yroTcst B pe3ynbTaTe THIPOIN3a: a) CylIb(puIa aTroMUHUS; 0)
cynbdata arOMUHUSA?

5. Kakum o6pazom MoxHO nonydnts CO2 B 1a00paTOpHBIX YCIOBUIX?

6. Urto Takoe «pactBopuMoe cTtekyio»? ['ae oHo npumensiercs?

7. [Mpouzoiiget mu peakunu Mexay SnCly u FeCls, Pb(NO3)2 u FeCl,?

8. [ToueMy nipu paCTBOPEHUHM COJIEH 0JI0BA B BOJIE PACTBOP MOJYHAETCA MYTHBIM?

0. UeM 00BsSCHSETCS XUMHYECKasi TACCUBHOCTH CBOOOHOTO a30Ta?

10. B kakue BemecTBa MPEBpPAIIAIOTCA HEMETAJUIBI TP JIEUCTBUM HA HUX
KOHLIEHTPUPOBAHHOMN a30THOM KuCioThl? Kakue MeTanibl pacTBOPSIIOTCS B HEM?

11.  Hammcares xumuueckue GOpMyasl KUCIOT — opTrodochopHOoi, audhochOopHON,

dochopucroii U (HocPopHOBATUCTOM, YUHUTHIBAS, HYTO TPEThsS JBYXOCHOBHAs, a dYeTBEpTas
onHoocHoBHA. KakoBa creneds okucieHus ¢pochopa B HuUX?

12. CpaBHUTh KHUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
OKCHJIOB, THUIPOKCHJOB, COJIE€H MBIIIbsIKA, CypbMbl M BHUCMyTa. HammcaTtb COOTBETCTBYIOIIHE
YpaBHEHUs PEaKLIUiA.

13. [IpuBecTr MexaHW3M 00pa30BaHUs HOHA THAPOKCOHUS.

14. Kakue w#3 mpuBENEHHBIX COCIUHEHUN SIBISIOTCA TPOU3BOJHBIMU IEPOKCUIA
Bozopoaa: MnQO», BaO», SnO,, CaO», PbO,.

15. HanucaTte ypaBHEHMsS CTyNeHYaTOM IMCCOLMALMU CEPOBONOPOAHON KuciaoThl. Kax

OyIyT cCMeNiaThCs PaBHOBECHS NMPU MPUOABICHWU: a) CEPHOM KUCIOTHI, 0) HUTpaTa CBUHIIA; B)
miesoun’?

16. Yrto Oymer mpouCcXOAUTh MPU JEHCTBUM KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI Ha: a)
Opomun Hatpus; 0) yriepoxa; B) cepy? CocTaBUTh YpaBHEHHUS pEakIMif, MPOTEKAOIUX MpU
HarpeBaHuHu.

17. CKOJIBKO MOJIEKYJT U aTOMOB COJICPXKUTCS B 5,6 71 BOAOpOAa MpH H.Y.?

18. CKOJIBKO TpaMMOB IIMHKa HAJ0 B3sITh, YTOOBI MPH B3aUMOACHCTBUU C CEPHOU
KHCJIOTOM MOTy4uTh 5,6 71 BOJOpOIa IpH H.Y.?

19. OOBSICHUTD 3aKOHOMEPHOCTh M3MEHEHHS OKHCIUTEIHHBIX CBOWCTB TaJIOTCHOB Ha
OCHOBaHUU CTPOCHHUS JIEKTPOHHBIX 000JI0UEK UX aTOMOB.

20. OOBSICHUTD, MOTYT JIM B PACTBOPE COBMECTHO CYIIECTBOBATH CIICIYIOIINE BEIIECTBA:

a) OpoMHasi BojJa W CEpOBOAOPOA; O) XJopHas BOJa M XJOPOBOJOPOX: B) XJIOpHAas BOAa U
OpOMOBOAOPOI; T) XJIOPHAS BOJIa M MoK 1 Kanust;, Xxjaopun sxenesa (111) u mogwa xanms.



Moayas 3. d-3j1eMeHTBI

Tema J1eKIIHOHHOTO 3aHATHSA:
d-snemenTsl 6 Tpynmsl [leproaudeckoit CUCTEMBI.

Tema 1a00paTOPHOrO 3aHATHS:
Onements! 8-10 rpymm.

M3yunB NaHHBIA MOAYJIb, CTYIEHT J0JI7KEeH:

UMETh IMPEJCTABICHHE O OCHOBHBIX (PM3NYECKMX M XMMHUYECKHX CBOMCTBax d-37€MEHTOB,
croco0ax uX MOJyYEeHHUsI U IPUMEHEHUH; )KECTKOCTH BOJIBI U METOAAX €€ yMSATUCHHUS.

3HATh:

- OCHOBHBIE (pr3ndeckue cBoicTBa d-2JIEMEHTOB;

- XMMHUYECKHE CBOMCTBA d-3JIEMEHTOB;

- crocoObI oy4deHus d-3JIEMEHTOB U UX COCTUHCHU;

- pUMeHEeHHEe d-3JIEMEHTOB U UX COEIUHEHUH.

- IPOBOANTH XUMUYECKUH HKCIIEPUMEHT U aHAIIN3 TTOJTyYCHHBIX PE3YIIbTaTOB,;
- COCTABJIATH JEKTPOHHYIO KOH(PUTypanuio d-3JIeMEHTOB;

- OTIpEETATh (PU3NUECKHE M XUMUYECKHE CBOUCTBA d-3JIEMEHTOB;

- COCTaBJIATh YPABHEHUSI XUMUYECKUX PEAKIN ¢ ydacTueM d-371eMeHTOB.

MeToauyeckne peKOMEHIAUMHU 10 U3YYEHUI0 MOAYJIsl

[Ipu ocBOCHMM MOTYIISI HEOOXOIUMO:

- U3YYUTh Y4YEOHBI Marepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUIUINHBI,
WCITONIB3Ys JICKITMOHHBIA MaTepraj v JINTepaTypy Mo JTaHHON TEMaTHKE,

- aKIIEHTUPOBAaTh BHHMaHWE HA: CBOWCTBax d-aeMeHTOB; crocofax momydeHus d-
3JIEMEHTOB M MX COSAMHEHUN; TPUMEHEHNHN d-3JIEMEHTOB U UX COSUHEHUH;

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. Hamnucate snexktpoHHbie popMyIibl Mmeau, cepedpa, 30710Ta.

2. B uyem MOXHO pacTBOpUTH OdJEMEHTHl moArpymmbl Menu?  Hamwmcath
COOTBETCTBYIOILIME YPABHEHUS PEAKIUM.

3. CocrtaBuTh cxemy 3JekTposinza cyibdara menu (II) Ha cepeOpSHBIX IMEKTPOaAX.

4. Ha kakux peakiusx 0CHOBaHO IpUMEHEHHUE coliel cepedpa B pororpadum?

S. VYka3aTh cpeiy NEPEUUCIICHHBIX PEAKLUIl T€, B KOTOPHIX BBIAEIAETCS BOJOPOJ: a)

[IWHK + TUAPOKCHU KaJust; 0) pTyTh + COJIsTHAsI KUCIIOTa; B) IIMHK + cepHas KuciaoTa (pas0.); T') KaaMuid
+ a3oTHas kucnoTa (pazo.). CocTaBUTh ypaBHEHHSI PEaKIIHA.

6. B uem MO>XXHO pacTBOPUTH TUAPOKCU]T IUHKA?

7. Kakoe BemiecTBO MOXKHO MCHOJIB30BATh IS CIEAYIOUINX MPEBPALCHUN: a) IMHK —
nuHKaT Hatpus, 0) Hutpart pryta (II) — oxcun prytu (II). CoctaButh ypaBHEHHS peaKITHii.

8. Kakne coennnenust 06pa3yroTcsi IpH pacTBOPEHUH THIPOKCHIOB LIMHKA U KaJAMHUS B
pactBope ammuaka? COCTaBUTh YPABHEHHS PEaKIU.

9. Kakue BemiectBa 00pa3yloTCsi MpU THUIAPOJIU3E XJIOPUAOB DIIEMEHTOB MOATPYIIIIHI
TUTaHa?

10.  Bo3MOHO 1M CyIIECTBOBAHHE B BOJHBIX pacTBopax uonos Ti*", Zr*", Hf*,

1. Kax moxHO miepeBectu B pactBopumMoe coctosiaue Ti0z u ZrOs?

12.  Honwucare ypaBaenus peakuuii: a) TiClz + HCI —; 6) TiO; + BaCO3 —;

B) TiCls + H2O —.
13.  Kakwue npocTble U clloKHbIe HOHBI 00pa3yeT Banaauii? [IlpuBecTu ux coctas u 3aps.
14. [IpuBecTH CTPYKTYypy aroMa BaHaJaus B HEUTPAIbHOM COCTOSIHUM U B CTEICHU

OKHCJICHHUS, B KOTOPOI BaHAMI SIBISIETCS TOMOJIOTOM docdopa.



15 Kaxk U3MEHAIOTCS KUCJIOTHO-OCHOBHEBIE CBOICTBa OKCHUIAOB BaHaIud B CJICAYIOIICM
pany: VO, V203, VO2, V205?

16.  3aKOHYMTH YpaBHEHMSI OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIX PEAKIINMN:
a) KVOs3; + H2SO4 + H2S —; 6) KoCrO7 + H2O + VOSO4 —.
17. JuxpoMatbl yCTOMYMBBI B KUCIION Cpelie, XpPOMAaThl — B IIEI04YHOU. 1Ipu n3menenun

peakuu cpeabl MPOMCXOAUT B3aUMHOE NPEBPAILCHHE XPOMATOB M IUXpoMaroB. COCTaBUTH B
MOHHOU (hopMe ypaBHEHUS pEakiuii B3aMMOJCHCTBUS: TUXpOMATa KaIUs M THIPOKCHIA KaIWS;
XpOMAaTa KaJIusl U CEPHON KHUCIIOTBHI.

18.  CocTaBUTh ypaBHEHUE PEAKLUU PA3JI0KEHHUSI IPU HATPEBAaHUM AMXPOMATa aMMOHHMSL.
K xakomy TUIy peakuuii OTHOCUTCS 3TOT Iporecc?
19.  Kak usMeHsiercs yCTOWYMBOCTh COCIUHEHHUN Xpoma, MoOiMOAeHa M BoibppaMa B

BBICIIIEH CTeNEeHH OKuciieHus? [IpuBecTr mpuMepbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIINii, B
KOTOPBIC BCTYIIAKOT 3TU COCAUHCHHU.

20. Kaxkoit mpoyKT mosryqaeTcs mpu MOAKUCIECHUN pacTBopa MoIO1aTa aMMOHUS?

21. Hanucath 31eKTpOHHBIE U 3NEKTpOHHO-rpaduyeckue dpopmyisi Mn’, Mn™, Mn'’.

22. IIpuBectu ypaBHEHUs peakLUii, TOKa3bIBAKOIIUE OTHOLIEHUE METAIIIOB VIIB-rpymmst
K pacTBOpaM CEPHOM M a30THOM KUCIOT Pa3IMyHON KOHIICHTPAIUU.

23.  Hcnonwzys TabIHILy CTaHJapPTHBIX OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX

MOTEHITMAJIOB, JI0Ka3aTh BO3MOXKHOCTh MPOTEKaHUs peaknuu Mexay pactBopamu KMnOs u HCI.
Onpenenutb OKUCIUTEND, BOCCTAHOBUTEND, CPEAY.

24.  ComocTaBUTh CBOMCTBA OKCUIOB U THApoKcu10B Mapranna (VII) u xmopa (VII).

25. Hanucars ypaBHEHUS peakuuil IUCCOLMALIAH 110 IIEPBOU CTYIICHU CIAEAYIOIIMX COJICH:
a) (CoOH)>S04; 6) (NH4)2SO4-FeSO4-6H20; B) K3[Fe(CN)g].

26.  omucarb ypaBHEHHE peakluuu u nmonoodpars koddduuuents:: Fe:O3; + KNO; + KOH

!

— .

27. VYpaBHEHUSIMU  peaklUid J0Ka3aTh JBOWCTBEHHBIM XapaKTEp OKHUCIUTEIbHO-
BOCCTAHOBHTEIBHBIX CBOHCTB oHOB: Fe?*, Co?', Ni*™.

28. IIpuBecTn ypaBHEHUSA peaklMil, TMOKa3bIBaloIMe OTHomeHue wmetamuioB VIIIB-

IPYIIIBI K PACTBOPAM CEPHOM U a30THOM KUCIJIOT Pa3IMYHON KOHLICHTPALIUH.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
Cemectp
(WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
1 JIIK-1 Bonpocs! k sx3ameny Ne 1-50
TecTtoBsie Borpocsl Nel-600
OIIK-1, TTK-1, JITK-2 OtyeTsl 110 J1abopaTtopHbIM padotam Nel,2
2 JIIK-1 Bonpocsl k 3x3ameny Ne 1-52
Tecrobie Bonpockl Nel-600
OIIK-1, TTK-1, JITK-2 OtyeTsl 110 J1abopaTtopHbIM padotam Nel,2

7.2. Tunosble 3aJaHUS WJIN UHbIE MATEPHUAJIbI, HEOOX0AMMBbIE JIJIsl TEKYLIEro
KOHTPOJIA

7.2.1. OT4er Mo Ja00OPATOPHOI padoTe

Cemectp 1 «Kypc o011asi ¥ Heoprauuyeckass XumMus 1»

JlabopaTopHas padora Nel «Onpenenenne MOJSIPHOH MacChl IKBUBAJIEHTA METAJLIIA)

I_[e.m,: OMpCACIICHUC MOJI}IpHOI\/'I MAacCChI 5KBUBAJICHTA MCTaJlJIa SKCIICPUMCHTAJILHBIM ITYTCM.
OnpiT. OnpeneneHue MOJSIPHOH MAacchbl JKBUBAJIEHTa MeTAa/LIa M0 00bEMY BOJA0PO/A,
BbBITECHEHHOT'0 M3 PACTBOPA KHCJIOTHI.

Omnpenenenre MPOU3BOAUTCS € MMOMOIIBI0 Tpudopa (puc.l), COCTOSIIEro U3 U3MEPUTEIHHOM
oropetku (1) Ha 25...50 M, nByxkoieHHOW npoOoupku OcTBasibia (2) ¥ ypaBHUTEIbHON CKIISTHKA
i OropeTku (3).

1. B omno w3 konmen mnpobupku OctBasmbna (2) MOMECTUTE HABECKy MeTallia,
HOJYYEeHHYIO Yy TabopaHTa.

2. B npyroe xoneno Ha 1/4 gyacTh ero 00béMa HajielTe PacTBOP COJISTHOM KUCIIOTHI.

3. [TnotHo 3akpoiite mpobupky OcTBanbaa (2) MpoOKoi U 3aKpenuTe e€ B IITATUBE.

4. [IpoBeppTe TpHOOP HA TEPMETHYHOCTH, ISl YEero ypaBHUTENBbHBIA cocya (3)

nonauMuTe Ha 10...15 cM u 3akpenuTe B 3TOM MOJI0KeHUHU. Ecnu mpubop repMeTHdeH, TO YpPOBEHb
KUJKOCTH B HEM OCTAaeTCs MOCTOSIHHBIM. Ecnmu mpubop He repMeTHYeH, MPOBEphTE, TUIOTHO JIN
3akpbITa Mpodupka OcTtBanbaa (2) MPOOKOiA.

5. Ycranosure 6ropetky (1) u cocyn (3) Takum oOpa3om, YTOOBI KUIKOCTH B HHX
HaxO0JIWJIaCh Ha OJJTHOM ypoBHE. OTMEThTE MOJIOKEHNUE YPOBHS KUAKOCTH (MEHHCKA) B OropeTke (1) —
Vi.

6. OcCTOpOXKHO MOBEPHUTE TPOOUPKY (2) TaK, YTOOBI KMCIIOTA MIEPENUIach B KOJICHO, T]ie
HaxXoauTcda METaJll.

7. [Tocne mosHOroO pacTBOpPEHUsI METAJLIA IPUBEIUTE MOJO0KEHUE )KUJIKOCTH B OIOpeTKe
(1) u cocyze (3) kK OTHOMY YPOBHIO.

8. TodHO OTMETHTE TOJIOKEHUE MEHHUCKA XUAKOCTH B Otopetke (1) — V2. Onpenenure
00BEM BBIJICUBILETOCS BOAOPO/IA.

0. OTMeThTe MOKa3aHusl TEPMOMETPa U OapoMeTpa.

10.  PesynbraThl 3aMepoB 3aHecUTe B TaOIHIy 3.

1. JlaBneHne HACBHIIIEHHOTO BOJISTHOTO Mapa BBIMUIINTE W3 TAOJIUIIBI 4 TIPU TeMITepaType
OIlbITA.

12.  TlpuBenute 00BEM BBIICTUBIIETOCS BOJIOPOa K HOPMAIBHBIM YCIOBHAM (H.y. — P° =

760 mm. pr. cT., T° =273 K):
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13.  PaccunraiiTe MOJSPHYIO MacCcy SKBUBAJIEHTa METAJLIA:

Mye _ V_,32 . = MV,

m, v T B Ve

riae VQOH2 = 11200 my1/MOIB — MOJISIPHBIN 00BEM IKBHBAJICHTA BOJIOpOa (H.Y.).

BropeTku yKpemisitoTcs B IITaTUBE U 3aMIOJIHAIOTCA BOAOU. B MCXOAHOM COCTOSIHUM XKUJIKOCTh
B cocynax | u 3 moymkHa HAXOAUTHCS HA OTHOM YPOBHE.

Pucynoxk 1. Cxema mpubopa 1j1st onpeesieHuss MOJIIPHOM MacChl SKBUBaJieHTa MeTaiia: 1 —
U3MepuTenbHas OropeTka, 2 — IByxKoJieHHas nmpooupka OcTBanbia, 3 — ypaBHUTEIbHAs OI0peTKa

Tabnuua 3-Pe3ynbTaThl SKCIIEpUMEHTa

HaunmenoBanue O6o03HaueHNe 3HaueHue En. nsmepenus

Hagecka meramna m r
YpoBeHb B OIOpPETKE 10 ONBITA Vi MUIT
YpoBeHb B OIOpETKE MOCIIE OIbITa V> MJT
OO0beM BBIICTUBIIETOCS BOJOPOIa Vi, =V2-Vi MII
TemmepaTypa OIbITa t °C
Temmeparypa onbiTa T'=t+273 K
JlaBneHne HaChIIEHHOTO BOJISTHOTO Mapa h MM pT. CT.
ATMochepHOe TaBJICHHE P MM PT. CT.
JlaBneHue Bo1opoJia P, =P-h MM pT. CT.

Tabnuna 4-JlaBneHue HACHIIEHHOTO BOJISTHOTO Mapa

Temneparypa, [aBrnenue Temneparypa, JlaBnenue
°C HACBILLEHHOTO °C HACBILLEHHOT O
BOJISIHOTO Tapa, MM BOJISIHOTO TIapa, MM PT.
pT. CT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71




19 16,47 26 25,16

20 17,52 27 26,68
14. Ilo monsipHOI Macce SKBHBAJCHTa METalJla METOAOM IMoa0Opa BaJIEHTHOCTEH,
OIpeNIeNIUTe, KAKOW MeTasll ObLT UCIIOJIb30BaH B OIBITE.

15. PaccuunTaiiTe OTHOCHTENBFHYIO OIIUOKY KCIIEPUMEHTA!

m, —m

ameu 3JK(II
A=t—""—.100%
manwop

16. CrnenaiiTe BEIBOJ K paboTe.

JlabGoparopHasi padora Ne2 «OnpenesieHue JHTAJIBIUA PeaKIIUN

Heab: onpeneneHue TemioBoro 3Pgexra CUCTEMbI, B KOTOPOH MPOUCXOAUT XUMHUUYECKas
peakuus, ¥ SHTAIbIINK PEAKLIUU B HECTAHAPTHBIX YCIOBHSIX.
OnpiT 1. HeliTpaau3auusi CepHOIl KUCJI0THI THAPOKCHOM HATPHUS B OTHY CTAANIO
JUist HEeWTpanu3auuyu CEpHOM KHCIIOTHI TMAPOKCHUIOM HATPUS B OJHY CTAJAMIO0 CMEIIMBAIOT
SKBUBAJICHTHBIE KOJMYECTBA KUCIOTHI U LIEJI0UU IO 00pa3oBaHus cyibdaTa HATPUS:
H2SO4+ 2NaOH = NaxSO4+ 2H20; AH;

1. OTMeppTe UMJIMHAPOM 3aJaHHBIN TIpernojaBaTresieM O0bEM pacTBOpa KHCIOTHI,
BBUICHTE €ro B TePMOCTATUPOBAHHBIN cTakaH. ONyCTUTE B CTAKAH TEPMOMETP, 3aMEPbTE U 3aITUIIHNTE
B Tabnuiy 1 Temmeparypy pactBopa. TepMoMeTp He BRBIHUMAWTE U3 CTaKaHa 10 OKOHYAHUS OIBITA.

2. OTMephTe IPyruM MUJIMHIPOM TaKOH ke 00beM pacTBOpa IIEIIOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTaKaH C PAaCTBOPOM KUCIOTHL. OCTOPOKHO MEepeMeaiTe, OTMEThTE HauOOoJIbIIIee
W3MEHEHHUE TeMIIepaTyphl MpU 00pa30BaHUM CyIb(ara HaTPHSI.

3. BrinbTe TEpMOMeETp, BBUICHTE pacTBOP M3 TEPMOCTATUPOBAHHOIO CTAKaHA,
GuIbTpOBaNILHONM OyMaroil TIHIATEIBHO BBICYIIMTE CTEHKH M JTHO CTaKkaHa, IIOMECTHTE B HEro
TEPMOMETP U JAUTE OCTHITH 10 MPEKHEN TEMIIEPATYPBI.

4. 3anonaute Tabmauiyy 1 (BEeMMYMHBI TEIUIOEMKOCTEH | TUJIOTHOCTH PacTBOPOB
BBIMUINNTE U3 TaOIUIBI 3). BIMOTHUTE pacyeTsl.

Tabmuua 1-Pe3ynbTars! onbiTa 1

Bemecrtso | V, t D, C, n, 0, AH,
MIT °C r/em’ Jx/r-°C | moas | JI)k/n MOJIB kJI>x/Momb
H>SOq4
NaOH
NaxSO4

OnbIT 2. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B Be CTAAMHU

[Ipu HelTpanu3anuu CEpHON KUCIOTHI THIPOKCUAOM HATPHS B JIBE CTAJNU SKBUBAJICHTHBIN
O6’beM I€JI0YU1 BHOCAT B IBA aneMa:

H>SO4+ NaOH = NaHSO4 + H»O; AH>
NaHSO4 + NaOH = Na,SOs4 + H>O0; AH> >
1. OTMephTe NUIMHIPOM 3aJaHHBIA B ONBITe 1 00BbEM pacTBOpa KHCIIOTHI, BBUICHTE B

TEPMOCTAaTUPOBAHHBIN CTaKaH, U3MEPbTE TEMIEpaTypy pacTBopa. Temmeparypsl pacTBOPOB CEpHOU
KUCIIOTHI B ONBITaX | M 2 TOMKHBI OBITH OJJMHAKOBEI.

2. W3mepbTe IpyruM HUIMHIPOM MTOJOBHHY SKBUBAIEHTHOTO 00beMa pacTBOpa IIEI0UU
U OCTOPOXXHO, HO OBICTPO BBUICHTE B CTakaH C PAacTBOPOM KHCIOTHL. OTMETbTE TeMIeparypy
00pa3oBaHUs pacTBOpa TUAPOCYNb(darTa HATPUSL.



3. OTMepbTe MWIMHAPOM €Ile TaKOH ke 00beM pacTBOpa LIENOYH U BBUICHTE €ro B
crakad. [lepeMemaiiTe moJIy4eHHBIA pacTBOP Cyib(hara HATPHUS U 3aMUIINATE €r0 TEMIIEpaTypy.

4. BriHbTE TEpMOMETp M BBUICHTE COIECPKMMOE CTaKaHa, (HIBTPOBAIbHOW Oymaroit
BBICYIIIUTE CTEHKH M JIHO CTakaHa. 3anojHuTe Tadumiy 2. Cienante pacueTsl.

Ta6nwuma 2.
Pe3ynbTaThl onbiTa 2
Bemectro | V, t, D, C, n, 0, AH,
MJT °C r/em’ JLx/r-°C | mone | JI>k/n MOTTB kJ[x/MoITb
H>SOq4
NaOH
NaHSO4
NaxSOq4
Tabmuma 3
TermnoeMKoCTh U TUNIOTHOCTh PaCTBOPOB
PacTBop t,°C p, r/em’ C, Ix/r-°C
H2SO4, 1 M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, | M 20 1,050 3,73
22 1,046 3,74
24 1,042 3,75
26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
NaxSO4, 1| M 24 1,074 3,74
26 1,066 3,76
28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

Cemectp 2. «Kypc 0011121 1 HEOPraHunveckas XUMHUSA 2»




JlaGoparopuas padora Nel «iaemeHnTsl 15 rpynnbn

esb: 03HAKOMJIEHHE C XUMUYECKUMHU CBOMCTBAMHU AJIEMEHTOB 15 TpYIIbI M UX COCAMHEHUN.
Onprt 1. IToyyenne aMmmuaka

[TpuroroButs cmeck u3 4 1 xmopuna ammonus NH4Cl u 4 r ramenoit u3sectu Ca(OH)..
[TepenecTu cmech B MPOOUPKY U 3aKPHITh TPOOKON ¢ M30THYTOM Ta300TBOIHOM TpyOKoii. [Ipoboupky
CO CMECBHIO cllerka nmoaorperb. [logHecTn K KOHIYYy Ta300TBOJHON TPYOKH JTaKMYCOBYIO OYMaxKKy,
cMoYeHHYI0 Bojaou. Uto Habmomaerca? K KOHIy ra300TBOAHOW TPYOKH IOJHECTH CTEKIISTHHYIO
MAJI0YKy, CMOYCHHYIO KOHIICHTPHPOBAHHOW CONSIHOW KucioTod. Uro Habmiomaercs? Hamwmcarts
yYpaBHEHUS PEaKIUM.

OmnpiT 2. CBoOlicTBa aMMHAaKa U HOHOB AMMOHMS

1) B3sarp nBe npobupku. B iepByto HanmuTh HeMHOTO pactBopa coiu meau (I1), Bo BTopyro —
conu Hukens (II). 3aTem m00aBIsATH K HUM IO KaIUIsIM KOHIIEHTPUPOBAHHBIN PAacTBOP aMMHAaKa JI0
pacTBOpEHHUS BbINABIIMX BHaudajge ocaakoB. OTMeTuTh HaOmogaeMble sBiaeHHs. Hamucartb
ypaBHEHHs peaKiuii 00pa3oBaHus THAPOKCUIOB U MX Hepexoa B komriekcHbie noHbl [Cu(NH;3)4]*"
1 [Ni(NH3)4]*".

2) B npoOupky BHecTH 2-3 karmiu OpoMHON BoAwl M 1-2 kamam pactBopa amMmuaka. Kak
U3MEHUTCS OKpacka OpoMHO# Boapl? HamucaTh ypaBHEHHE peaklUuu, yYUTHIBAas, UYTO aMMHUaK
OKHCIISIeTCs 10 CBOOOHOTO a30Ta.

3) BHectu B mpoOupky 1-2 Kamium pacTBOopa IepMaHraHata Kaiaus W 3-5 Karenb
KOHLICHTPUPOBAHHOTO pacTBopa aMMuaka. [lonydeHHyto cmech cierka nojaorpers. Kak nusmensercs
oKpacka pactBopa? Hamucarh ypaBHEHHE peakIUHM, y4YUTHIBas, YTO aMMHaK OKHUCISETCS M0
CBOOOJHOIO a30Ta, a IMEpPMaHTraHaT Kajius B INEJIOYHOH Cpele BOCCTAHABIMBAETCS JO OKCHIA
maprasma (IV).

OmnpiT 3. CBoOlicTBA 230TUCTOI KHCJIOTHI U €e coJieil

1) B mpoOupky HaaIuTh HEMHOT'O KOHIIEHTPHPOBAHHOTO pacTBopa HUTpuTa HaTpust NaNO; u
OPWINTh Pa30aBICHHYIO CEPHYIO KHCIOTY, 3aTeM OXJaauTh. OTMETUTh H3MEHEHUE OKpPACKH.
Hanwucate ypaBHeHue peakuuu, umesi B Buny, uto HNO; Beinenser N2Os, paznaratomuiics Ha NO u
NO:a.

2) B npobupky HamuTh HeMHOro pactBopa muxpomara kamus KoCroO; m pazbaBieHHOU
cepHoi KucnoTsl. Jlo6aBuTh pacTBOop HuTpuTa HaTpus. Crerka Harperb. HaOmiogath m3aMeHeHHe
okpacku. COCTaBUTh ypaBHEHUE PEAKIINU.

3) Hamuth B mpoOUpKYy HEMHOTO pacTBOpa HUTPUTA HATPHS M CEPHOM KUCIOTHI. [IpuinTh
pacTBop MoAMa Kanus, HaOmoaas BeleneHne oga. Hanucats ypaBHeHHE peakiuu, UMesl B BUY,
YTO BBLAEJISIOLIMICS ra3 — a30T.

OmnpiT 4. OKHMCIUTEIBHBIE CBOMCTBA 230THOM KU CJIOTHI

1) Ilomecturb B mNPOOUMPKY HEMHOTO MEIKHX MEIHBIX CTPY)KEK H TNPUOABUTH
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHL. OTMETHTHh HabmoaeHus. HanmucaTs ypaBHEHHE pEaKIIiy.

2) [ToBTOpuTH OMBIT 4.1, B35IB BMECTO KOHLIEHTPUPOBAHHOH a30THOM KHCIIOTHI pa30aBICHHYIO.
OtmeTuTh HabMI0IaEMOE PA3IUYUE B MPOAYKTAX PEaKIUU MPU JEHCTBUM KOHUEHTPUPOBAHHON U
pa30aBICHHON a30THOW KUCIOTHI HA ME/Ib.

3) B dapdopoByro wamky HaIUTh HEMHOTO KOHIIEHTPUPOBAHHOTO pPAacTBOpa a30THOM
KHCJIOTHI, TOJIOKUTh B HEE KYCOUEK CEPhl U OCTOPOXKHO HArpeTh, NOCTAaBUB YaIlIKy Ha acOECTOBYIO
ceTky. Uro Habmonaercsa? OXJIaguTh PEAKIHOHHYIO CMECh, MEPENUTh JKUIKOCTh B MPOOUPKY U
n00aBUTH PAacTBOp XJiopuaa Oapus 0 BbIMAACHUS ocanka. HamucaTh ypaBHEHHs peakiiuii, UMes B
BH]TY, YTO B OCAJIOK BBITIaJaeT Cyabdar Oapusi.

OmnbIt 5. IToayuenne oxcnaa ¢ocedopa (V) u ero cpoiicra

B dbapdoposyro gamiky, mocraBieHHYIO Ha aCOECTOBYIO CETKY, TOJIOKUTH HEMHOT'O KPaCHOTO
dochopa. Hag yamkoit Ha HeOonbmIOM paccTosHUM (0KoJ0 0,5 cM) YKpEemuTh CyXyI BOPOHKY.



3axeus (ochop HaKaTCHHON CTEKISIHHOHN manoukoi. Kakoe coennHeHHe Oca)1aeTcsl Ha CTEHKaxX
BopoHKH? COCTaBUTh YpaBHEHUE PEaKIMK ropeHus ¢pocdopa.

CoOparpb Ha yacOBOE CTEKJIO MPHU MOMOIIM CTEKISIHHOM Majo4KH IMOJIyYeHHOE BEIECTBO.
HabmionaTe pacruiblBaHue €ro moj JelWcTBHEM Biard Bo3ayxa. HamucaTe ypaBHeHHE peakuuu
oOpazoBanus meradochopHoii kucinotsl HPOs.

OnpiT 6. Ilosydyenue oprodochopnoii kuciaorbl. KadecTBeHHbIe peaknuu Ha
oprodochar-nHoH

B nipobupky, conepskamryro HemHOTO OKcuaa (ocdopa (V), mpuiauBaTh 1Mo KarwisiM BOAY 10
NOJIOBUHBI ee o0beMa. [lomydeHHBI pacTBOp KUISATHUTH Ha BOJASHOM Oane B TeueHue 10 MuHYT,
n00aBJIsisl O Mepe BBIKUIIAHUS TUCTHILIMPOBAaHHYIO Boay. [lonmydeHHBIN pacTBOp pa3ienuTh Ha JiBe
yactu. OfHY 4acTh MCIBITaTh paCTBOPOM HUTpaTa cepedpa. OTMETUTH LIBET MOJIYYEHHOTO OCaJIKa.
CocTaBuTh ypaBHEHHs peaKLUU.

K nebonpmomy o0beMy pactBopa MonubOnata ammonusi (NHs)2MoOs, moaxucieHHOTro
A30THOM KHUCJIOTOH, MPHUOABUTH BTOPYIO YaCTh MOJYyYEHHOTO pacTBopa. CMeCh HarpeTh Ha BOJSTHOM

3—
OaHe. BrinasieHue ocajgka (OTMETUTBH €T0 I[BET) OATBEPXKIAET HAIMUKE B UCXOHOM pacTBope PO,

-MoHa. YpaBHeHHE oOHapykeHus oprodocdar-uoHa Moj AeHCTBUEM MOJHO/IaTa aMMOHHS UMEET
BUJ

H3PO4 + 12(NH4)2Mo0O4 + 21HNO3 = (NH4)sH4[P(M0207)s] 4 + 21NH4NO; + + 10H20

OnbIt 7. I'mapoaus oprodocdaros

B tpu npoGupku BHecTH 110 5-6 Kamesiab pacTBopa HEHTpalbHOTO Jakmyca. OCTaBUTh OAHY
npoOUpPKY KaK KOHTPOJIbHYIO, BO BTOpYIO BHecTH 3-4 kpuctaiuia optodocdara Harpust NasPOs, B
TPEThIO — CTONBKO ke aurunpoopTodocdara Harpus NaH,PO4. Comepkumoe BTOpOil U TpeTheit
MPOOUPOK TIIATENHHO pa3MeNiaTh YUCTHIMU CTEKIITHHBIMH MajlO4YKaMHU JI0 MOJIHOTO PacTBOPEHUS
coieil. OTMETUTh HW3MEHEHUE OKpPACKM JIaKMyca IO CPaBHEHHUIO C OKPAacKol B KOHTPOJBHOU
npobupke. CocTaBUTh  ypaBHEHUS  peakuumid  rujgponusza  oprodocdara  HaTpus U
nuruapooprodocdara HaTpUs, a TaKKEe YpaBHEHHE PEaKIMH JUCCOIMAIMU TUTHApoopTodochar-
MOHA.

OnbIT 8. @ochopHOBATHCTAS KUCJI0TA U €€ COJH - TH0(OocHUTHI

B tpu npobupku BHecTH 1o 3-4 karum pactBopa runodocpura Harpus NaH2PO», no6aButh
B TIEPBYIO M3 HUX -2 KaIjIu pacTBopa HUTpaTa cepedpa, BO BTOPYIO — CTOJIBKO K€ pacTBOpa HUTpATa
prytu (II), B TpeTpto — 1-2 xamim pacTBOpa CEpHON KUCIIOTBHI M pacTBOpA MEPMaHIraHaTa Kajaus 110
M3MEHEHHUs OKpacku pacTBopa. OTMETUTh HaOIIOJCHHS U COCTaBUTh ypaBHEHUs peakuuii. Coenarb
BBIBOJT 00 OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMNCTBAX TUMO(OCHUTOB.

OnpIT 9. ITosryyeHHe MbIIbSIKA

B y3kyro mpoOupKy moMecTuTh HeMHOTO cMecu okcuaa Mmbimbska (III) As;O3 ¢ yriem w,
3aKpenuB MPOOMPKY B IITaTUBE CJIETKAa HAKJIOHHO, CHUJIBHO HarpeTh ee. COCTaBUTH ypaBHEHHE
peaKIuy U 3aIucaTh HaOIIOICHUS.

OnpIT 10. CBoOlicTBa APCEHUTOB M APCEHATOB

1) B mpobupky BHectu 3-4 kamnm pactBopa xiopuga onosa (II) u 6-7 xamenb
KOHIIEHTpupoBaHHOW cosistHOM kucioTel HCl. JloGaButh 3-4 Kamiaum pacTBOpa apceHUTa HATPUS
Na3AsOs3 u cnerka nogorpers npooupky. OTMETHTH IIBET 0Opa30BABILIETOCS OCAJKa M COCTaBHUTH
YpaBHEHUS PEAKIMA MEXKY apCEHUTOM HATPHS M COJISTHOM KHUCIOTOM M B3aUMOJCUCTBHUS XJIOPHIA
Mblbsika (I11) ¢ xmopunom onosa (I1). Kakue cBoiicTBa MposIBIsIET apCEHUT HATPUs?

2) B mpobupky c 1-5 xamisamu oaHo#M BoabI [» 100aBUTH CTOJNIBKO K€ pacTBOpa apCeHHUTA
HaTpus. OTMETUTh U3MEHEHHE IIBETa pAacTBOPA M COCTAaBUTh ypaBHEeHME peakiuu. Kakue cBoiicTBa
MPOSIBIISIET ApCEHUT HATPUS?

3) B mpoGupky ¢ pactBopoM noauaa kamus (3-4 xarum) 1o0aButh 7-8 kamnens pacrsopa HCI
U HEeMHOro pactBopa apceHara HaTpusi NazAsOs. Uto HabGmomaercsi? CocTaBUTh YpaBHEHHE
peakuuu. Kakue cBoiicTBa NpOSIBIISIET apceHAT HATPUsL?

Onpit 11. Ilosrydyenue u cBoiicTBa rugipoxkcuioB cypbmbl (I1T) u Bucmyra (111)



B nBe npo6upku BHecTH 1o 3-4 karmu pactBopa conu cypbMsl (I1I), B 1Be apyrue — cToibko
e pactBopa conu BucmyTa (III). Bo Bce mpoOupku m006aBUTH pacTBOpP IIEIOYM O BBITAJICHHS
OCaJIKOB.

B onny u3 mpo6upok ¢ ocagkoMm rugapokcuaa cypbmbel Sb(OH)3 106aBUTh pacTBOp COJSTHON
KHCJIOTHI, B IPYTYIO — TUAPOKCH/IA HATPHSL. 3amucarh HabIoAeHusI.

[IponenaTs Takue ke OmbITHI ¢ ocankoM Tuapokcuaa sucmyta (I11). B o6enx mu npobupkax
pacTtBopsieTcst ocafok? CocTaBUTh ypaBHEHHUS PEAKLUH.

OnpIT 12. BoccTanoBuTe IbHBbIE cBOMCTBA coequHeHnid cypbMbl (I1T) u BuemyTa (111)

1) B nBe mpoOupku moMecTuTh 1Mo 3-4 Karuid pacTBOpa epMaHraHaTa Kajuus U 1o 3-4 Karum
pacTBopa COJISTHOM KUCIOTH. B oqHy n3 HUX 100aBuThH 3-5 Kamenb pactBopa conu cypeMmbl (III), B
JPYTyI0 — CTOJIBKO e pacTBopa conu Bucmyta (III). B o6enx nu nmpobupkax mpoucXoasiT peakiun?
Bemucare w3 Ta0nMUBl  CTAaHAAPTHBIX  OKUCIHUTEIHHO-BOCCTAHOBUTENIBHBIX  IOTEHIUAIOB
COOTBETCTBYIOIIIME YMCJIOBbIe 3HaueHUs. [loATBepKIalOT JM 3TH JaHHBIE MPAKTUYECKHE
HaOmoneHus? CoctaBuTh ypaBHeHUe peakuuu okucienus cypbMsl (11I) mo H[SbCls].

2) B ManeHbKuii TUTEIb BHECTH 1-2 KaIau pacTBOpa HUTpara win xyopuja sucmyra (I1I), 3-
5 Kamesb pacTBOpa Imejaoun u 4-6 xareab OpoMHON BOJbl. TUrens HarpeTh Ha acOECTOBOM CETKE Ha
IUTUTKE J10 TTOJTyYEeHUsI KOPUYHEBOTO ocajika MeTaBucMmyTara Hatpus NaBiOs. CoctaBuTh ypaBHEHHE
peakunu. CoXpaHUTh MMOJYYEHHBIN MPOAYKT AJIS CIETYIOIIErO OMbITA.

JlaGoparopHas padora Ne2 «JaemenTsl 8-10 rpynm»

esb: 03HAKOMJIEHHE C XUMUUYECKUMH CBOMCTBAMH AJIEMEHTOB 8-10 IpyIn U UX COETMHEHUM.

OmnpiT 1. O0pa3zoBanune ruapokcuaoB xese3a (1) u xeneza (II)

1) K pactBopy conm xene3a (II) mo6aBiasaTh 1Mo KarmisiM pacTBOP IIETIOYH 0 OOpa3oBaHUS
ocazaka ruapokcuna xenes3a (II), KoTopelil OBICTPO OKUCISIETCS KUCIOPOAOM, MPUCYTCTBYIOIUM B
pactBope, B rugpokcus xxenesa (I11). 3anucaTs HaOMOACHUS M HATUCATh YPABHEHUS PEAKITUH.

2) K pactBopy conu xkene3a (III) npubaButh pacTBop amMmuaka, HaOI0AaTh 0Opa3oBaHUe
ocanka runpokcua sxenesa (I1I). Hamucars ypaBHeHne peakium.

OmnpiT 2. O0pa3oBanune ruapokcuaoB kodaabTa (I1) u kodanasTa (I11I)

K pactBopy xmopuna (cynbdara) kobamsta (II) mobaBuTh pacTBOp mIenouyu, HaAOIIOIATH
Beimanenue ocaaka ocHoBHoU conu CoOHCI (mmu (CoOH)»2SO4). IonelicTBoBaTh HAa OTYyYSHHBIN
0CaIoK M30BITKOM MIejoun W Harperb. Uto Habmomaercs? CoCTaBUTh ypaBHEHHS PEaKIIHi.
[IpoGupky ¢ ocaakom ruapokcuaa kobambta (II) ocraBuTh Ha BO3IyXe, MO M3MEHEHUIO IIBETA
HaOmoaaTh oOpa3zoBanue ruapokcuaa kodansta (I1I). Hamucars ypaBHeHus peakiiuii.

OmnbiT 3. BoccTaHOBHTE/IbHBIE CBOWCTBA coequHeHUi xese3a (1)

1) B npobupky BHECTH pacTBOp MEpMaHraHaTa KaJiusl, TIOJKUCIUTh Pa30aBICHHOM CEpHOU
KHCJIOTON M 100aBUTH pacTBop cyibdara xene3a (II). Kak usmenunacey okpacka? B momyueHHOM
pacTBOpe OnpeeNuTh HOH Fe’" kauecTBeHHO# peakiueill ¢ THOIMAHATOM (POJAHMAOM) aMMOHHS
NH4SCN. Hamnucatb ypaBHEHHS peakMid U HaOJI0JCHHUS.

2) Braectn B mpoOupky 3 Karmim pacTBOpa IUXpoMara Kajius, TMOJKUCIUThH pa30aBIICHHON
CepHOM KHCIIOTOM U MpHOABNIATH MO KAIIsIM pacTBOp cyibdara xkenesa (I1). 3anucars HabmoaeHus
U COCTaBUTh ypaBHEHHUE PEaKLUU.

OmnbiT 4. OxucaUTEIbHBIE CBOMCTBA coenHennii keae3a (I11)

B tpu npobupku BHecTu 4-5 kamens pactBopa xmopuaa xenesa (I1I). B mepByro nmpobupky
00aBUThH PACTBOP MOAU/IA KAJTUsl, BO BTOPYIO — CEPOBOIOPOIHON BOJIBI, B TPETHIO — OPOCUTH KYCOUEK
IIMHKA. 3anycarb HaOII0ICHUS U YPAaBHCHUS PEAKIIAM.

OmnpiT 5. I'uapoJsns coJieii xese3a, K00aabTa, HUKeJs

B uerpipe mpoOMpPKM BHECTH AUCTUUIMPOBAHHYIO BOAY U J00aBUTh IO HECKOJBKY
KPUCTAITMKOB coneil (pasaenbHo): xenesa (1), sxenesa (II), kobansra (I1), aukens (II). Ucnons3ys
WHJIUKATOphl, onpenenutb pH pactBopoB. Hamucate ypaBHEHUS peakuWii B HOHHOM H
MOJICKYJISIPHOM BH/IC.

OneIT 6. Peakuuu orkpbiTus nonos Fe?t, Co**, Ni**



1) K 2 kammsam pactBopa conm kene3a (II) moGaBbTe paBHBIE 00BEM pacTBOpa
rekcanmanodeppara (I1I) kamms. HaOmromate 3a oOpazoBaHMeM ocajika TYpHOYJIEBOW CHHHU.
CocTaBuTh ypaBHEHHE pEAKLIUU.

2) B npobupky HanuTh 3 Kariy pactBopa xsopuaa kobdansra (II) u mo 5 xamens pactBopa
YKCYCHOW KHCJIOTBI M HUTPUTA KaJHs: BBIMAJaeT KENThI ocalok rekcaHurpurokodansrata (III)
kanusi. CocTaBUTh YpaBHEHHS peaKIlHii, UMes B BUAY, YTO BHavasie o0pa3yeTcs a30TUCTasi KUCIOTa,
koTopas okucnser nod Co>" ¢ o6pazosaruem Co(NO;z)s, a mocieHu ¢ N36BITKOM HUTPUTA KaJIUs
JTaeT KOMITJIEKCHOE COEIMHEHUE.

3) PacTBopuTh B 3-4 kamsax Boasl 3 kpuctayuia xiopuaa Hukens (I1I) u npubaButh no kamism
25%-Hblii pacTBOp aMMHaKa 10 paCTBOPEHHUsI IEpBOHAYaIbLHO 0Opasyromerocs ocanka. Kakos nser
XapaKkTepeH JJIsl reKkcaaMMUHHUKENb-uoHa? COCTaBUTh ypaBHEHHE PEAKILINH.

Kpurepun onieHKH 0T4eTOB K JIa00paTOPHBLIM padoTaMm:

- 4 Oasuia BBICTABIISIETCS CTYACHTY, €CIIM OTYET BBINIOJIHEH 0€3 3aMevaHuii;

- 3 6asuia BBICTABIIAETCS CTYJEHTY, €CIIM B OTYETE COJePKATCS HEOObIINE HETOUETHI;

- 2 Gansia BBICTABIISIETCS CTYACHTY, €CJIM B OTYETE COJEpKATCs OIIMOKHM B pacyeTax U B
BBIBOJIE K paboTe;

- 1 Gant BbICTaBIIsIETCS CTYACHTY, €CIIM B OTYETE COJAEPIKATCS CYIECTBEHHbIE OMIMOKH
B pacueTrax u B BBIBOJIE K paboTe;

- (0 6amI0B BBICTABIIACTCS CTYJEHTY, €CK TabopaTopHas paboTa He BBITIOJIHEHA

7.2.2. Tunopble 3aJaHus NPOoMe:RyTOYHOro Tectuposanuss C/10 Pocaucranrt

IIpomexyTo4HbIe TeCcTHI IO TeMe 1:

3aganue Nel
VYkaxure psjl, COAEpKaIIMN TOJIbKO OCHOBHBIE OKCHUBI

Bbl6Cpl/l’l‘C OJHWH U3 4 BAPUAHTOB OTBCTA:

1) NiO, SO, CuO
2) N20, NO, CaO
3) NaO, BaO, CuO
4) CrO;3, K20, CrO

3aganue No2
CpGI[I/I yKaBaHHI:IX BCIICCTB HpOCTBIMI/I SIBIIAKOTCA

Bri6epuTe oauH U3 4 BapuaHTOB OTBETA!

1) COy, Oz, CO
2) 02, C, H2

3) C, Ca0O, H20»
4) SO, Oz, H2O

3aganue Neo3
O6bvem 10 mouteii azota u 06beM 10 mMonelt kucioposa (H.y.)
Bbl6Cpl/l’l‘C OJUH U3 4 BAPUAHTOB OTBCTA:
1) OJIMHAKOB U COCTaBIIICT 22,4 11
2) pa3HbIN

3) HEIIb3s CPaBHUBATH




4)

OJIMHAKOB U COCTaBJISIET 224 11

[Tonublit cOOpHUK TecTOB MmO Kypcy «OOmas u HeopraHudeckas XxXumus 1» —

https://edu.rosdistant.ru/course/view.php?1d=224

Kpurtepuu onieHKH NpoMe:KyTOYHBIX TECTOB:

Cemectp 1. «Kypc o011as1 1 Heopraundeckas xumMus 1»

[IpoMexXyTOUHBI TECT MO TeMe COCTOMT u3 6 BompocoB (1 Bompoc — 0,5 Oamma).

MaxkcumanbHO€E KOIU4eCcTBO 0AJLIOB — 3.

CemMmectp 2. «Kypc 00111251 1 HeOpraHnyeckass XuMHUs 2»

[IpomexxyTouHBI TEeCT MO Teme cocToMT u3 & BompocoB (1 Bompoc — 0,5 OGamna).

MaxkcuMalibHOE KOJIMYECTBO 0ayioB — 4.

7.3.  OueHo4YHbIEe CpeaCTBA JJIsl MPOMEKYTOYHON aTTeCTAIMU MO UTOraM OCBOEHMS

JMUCIUILITHHBI

7.3.1. Bompochl K NPpOMeKYTOYHOM aTTecTaluu

Cemectp 1

Ne
n/n

Bonpocsl k 3xk3amMeny

OCHOBHBIEC MOHATHS XMMUHU: MOJIEKYJIA, aTOM, 3JIEMEHT, BEIIECTBO (IIPOCTOE, CIOXKHOE),
sMIupHYecKasi, rpapudeckas, MOJIeKyIIpHas GopMysIbl BEIIECTBA, XUMHUYECKash peaKmus,
CTEeXHOMETpUYecKuil Ko3unmeHt

Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKUX COEIWHEHHUMN: OKCUIbI, KHCIOTHI,
OCHOBaHMs, COJIU

Crexuomerpusi. 3aKOHOMEPHOCTH HW3MEHEHHS W CHOCOOBI OINpeiesieHus KOJIMYecTBa
BerecTBa. OCHOBHBIE OMpeeeHus: (GOpMyIIbHAS €IMHUIIA BEIIECTBA, MOJb, TOCTOSHHAS
ABorazipo, MoJisipHas Macca, MOJISIpHBIM 00BeM, MOJsIpHas Macca XUMHYECKOIo
HKBHUBAJICHTA, MOJISIPHBIN 00beM XHMHYECKOTO DKBUBAJICHTA.

KonuuecTBeHHbIE 3aKOHBI MPOTEKAHUS XHMHYECKUX PEaKLMi: COXpPAaHEHUS MAacCChI
BEIIIECTB, MIOCTOSHCTBA COCTaBa, KPATHBIX OTHOIIECHUN, 00BEMHBIX OTHOIIICHHUH, ABOTaIpO
U ciencTBus u3 Hero, MenneneeBa-Knaneiipona, 00beJMHEHNH Ta30BbIi, TapIUaTbHBIX
naBieHni JlanbToHa, 3aKOH YKBHBAJICHTOB

Teopun ctpoenus aroma. CoBpeMeHHass TEOPUSI CTPOCHUSI aTOMOB. ATOMHBIE OpOUTAIH.
KBanToBsie uncia. [IpuHIMIBEI ¥ TpaBUIIa 3aMIOJTHEHHS aTOMHBIX OpOUTANICH

Xumuueckasi CBS3U: SHEPrusi, JUIMHA, Yroj CBs3U. Buael xumuueckoi cBsizu. CBoiicTBa
KOBQJICHTHOW CBSI3M: HAIPaBJICHHOCTh, HACHIIIAEMOCTb, MOJISIPHOCTh. OHHas CBA3b:
MOJSIPU3YEMOCTh U TOJISPU3YIOLIEE JelcTBUE. MeTramndyeckas CBs3b: 30HHAs TEOpUs
KpucTajuioB. BogopoaHas cBsi3b

MeTto BaJIeHTHBIX CBsi3ell, ruOpuan3anus. MeToq MOJIEKYISIPHBIX OpOHTAaNeH: MOPSIOK
CBS3U, MArHUTHBIE CBOKCTBA MOJIEKYJI U HOHOB

Merop ['nmnecny: npoCTpaHCTBEHHOE CTPOCHUE MOJIEKYJI U HOHOB

OcHOBHBIE NIOHATHS U ONPEICIICHUS XMMUYECKON TEPMOJAMHAMUKH: TEPMOIUHAMUYECKAs
cucreMa (M30JMpPOBAaHHAS, OTKPBITas, 3aKpbITas), (a3a, TOMOTCHHBIE U T'€TEPOrCHHBIC
CHCTEMBI, ITapaMeTpbl COCTOSHUS (3KCTEHCHBHbBIC, NHTCHCHUBHBIE), (DYHKIIMU COCTOSHHUS,
XUMHUYECKHH  TEepMOJMHAMMYECKHI Mpolecc (CaMONpOM3BOJbHBINA, PaBHOBECHBIMH,
HEpPaBHOBECHBIN), (pa30BbIil IEpex0, BHYTPEHHSIS SHEPTHs, TEIUIOTa, paboTa

10

[lepBbIit 3aKOH TEPMOJMHAMHMKH W €ro IMPHIOKEHHE K IMPOIECCaM B HICAIbHOM rase:
N30XOPHOMY, H30TEPMHUECKOMY, H300apHOMY




11 [Tonsitue TemmoBoro »¢d@exrTa XUMHUYECKOW peakmuu: TeIuioBol 3(PdeKT peakiuw,
TEPMOXHUMHUYECKOE U TEPMOJIMHAMUYECKOE YPaBHEHHUS, CTAHJAPTHbIE TEPMOIMHAMUYECKUE
YCIIOBUSl, CTAHJJapTHAs SHTAJIBINS PEaKIuU

12 CranjapTHbIC SHTATIBIIMK 00PAa30BaHMS U CTOPAHUS BEIECTB

13 3akoH I'ecca u ciencTBUA U3 HETO

14 Bropoii 3ak0H TepMOIMHAMUKN. DHTPONUS KaK (PYHKIUS COCTOSHUS CUCTEMBI

15 Tperwnii 3aKOH TepMOTUHAMHUKN. AOCOJIIOTHBIC 3HAUYCHUSI CTAHIAPTHBIX SYHTPOIHIA BEIIECTB

16 Kpurepun HammpaBiI€HHOCTH CaMONIPOM3BOJIBHOTO IPOLIECCa B 3aKPBITOM cucTEME

17 Kunernka xumudeckux peaxkiuii. OCHOBHBIE NOHITHSI U ONPEEIICHUS

18 OCHOBHOM MOCTYJIAT XUMUYECKON KUHETUKH

19 Biistnue Temneparypsl Ha CKOPOCTb XMMUYECKUX PEaKIUI

20 TeopeTnyeckune NpeACTaBICHUS O CKOPOCTAX AIEMEHTAPHBIX PEAKIUI

21 Oco0eHHOCTH KHMHETUKH TeTepOTeHHBIX peakiuil. Peakiuu Ha rpaHuiie pasziena TBEpIoe
TEJIO — ra3 ¥ TBEPJO€ TENO — KUAKOCTh

22 OcHoBbl KaTanmu3a. OCHOBHbIE NOHATHUS U ONpeAesieHus. MexaHu3Mbl NPOTEKAaHUS
KaTaJTUTUYECKUX PEaKIMil

23 Xumudeckoe paBHoBecue. OOpaTUMble U HEOOpAaTUMbIE XMMHUYECKHUE peakiuuu. Bumbl u
0COOCHHOCTH XUMHUYECKOT0 paBHOBecHs. KomndyecTBeHHbBIE XapaKTePUCTUKN XUMUYECKOTO
paBHOBECHS

24 Brusinue pasnuyHblx (BakTOpoB Ha XHMHUYECKOe paBHoBecue. OCOOEHHOCTH OIMUCAHUS
paBHOBECHS B T€TEPOT€HHBIX CHCTEMaX

25 OO6mue croiicTBa pacTBOpoB. OCHOBHBIC MTOHATHS M ONPEICICHUS

26 CriocoObI BeIpaKCHHS! KOHIICHTPAIIH PACTBOPOB

27 TepMoauHaMUYecKHe XapaKTePUCTHKH ITpoliecca 00pa3oBaHus paCTBOPOB

28 KosnmuratuBHbie CBOMCTBA paCTBOPOB

29 Brusinue pa3nuyHbIx GaKTOPOB HA CBOMCTBA PACTBOPOB DJIEKTPOIUTOB

30 Jucconmanus cnabbIX JIEKTPOIUTOB

31 PacTBOpBI CHIIBHBIX 3JIEKTPOJUTOB

32 HoHHBIE paBHOBECHS B BOJHBIX PACTBOPAX IEKTPOIUTOB

33 I'maposnus coseit

34 [IpousBeaeHne pacTBOPUMOCTH

35 HamnpaBnenne 0OMEHHBIX TPOIIECCOB B PACTBOPAX AJIEKTPOJIUTOB

36 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH

37 MeToa 31eKTpOHHOTO OaaHca

38 Merton nonypeaxkiuii

39 HanpapneHnue oKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKITUN

40 DJIEKTPOJAHBIE MPOLIECCHI: OCHOBHBIE OMPEICIICHUS

41 3axonsl Dapanes

42 IToTeHImanbl 3JEKTPOXUMUYECKON CUCTEMBI. JIBOMHOMN AJIEKTPUUECKUN CIION.

43 CraHgapTHBIA BOJOPOJHBIA AJEKTPOA. Psa CTaHZApPTHBIX 3JIEKTPOIHBIX MOTEHIIUAJIOB
MeTauloB. YpasHeHue HepHera

44 XHUMHYECKUE U KOHIIEHTPAIIMOHHBIC TaIbBAHUYECKHE DIEMEHTHI. DieMeHT Jlanmais-Axkoou

45 Onexrponus. Ilorennman pa3noxeHus, ocIeJ0BaTEIbHOCTh IPOLECCOB HA AIEKTPOIAX

46 Knaccudukanmsi Koppo3nOHHBIX Cpell, pa3pylmieHui u mporeccoB. [lokazarenu ckopoctu
KOppO3UH

47 XuMHUYecKasi KOppo3usi: BUJIbl U Pa3HOBUIHOCTH

48 DNEKTPOXUMHUYECKAs] KOPPO3HsL: IPUYMHBI M MEXaHU3M BO3HUKHOBEHUS

49 3amura OT KOPPO3UHU: JIETUPOBAHUE METAJUIMUYECKUX MaTepHalioB; U3MEHEHUE COCTaBa U
CBOWCTB KOPPO3HOHHOM CpeJIbl

50 DNEKTPOXUMHUYECKasl 3allUTa OT KOPPO3UU: BUIBI U MEXAHM3M JICUCTBUS; 3alIUTHBIC

IOKPBITHUA: BUABI, METOJAbl HAHCCCHU 1 obnactu IMPUMCHCHUSA




Cemectp 2

Ne Bomnpocel Kk 3xk3aMeny

n/n

1 KommiekcHble coeTuHeHNs: HOMEHKJIIaTypa, KiaccupuKauus

2 CBONCTBa KOMIUJIEKCHBIX COEIUHEHNN

3 Teopurs KpUCTAIIIMYECKOTO MOJISI: HU3KO- U BBICOKOCITMHOBBIE KOMIUIEKCHI.

4 YV CTOMYHMBOCTh KOMILIEKCHBIX COSTMHEHUM, KOHCTaHTa HECTOMKOCTH KOMILIEKCOB

5 OneMeHTHI 1, 2 rpynm [leproandeckoit cucTeMbl: 00Iast XapaKTEPUCTHKA, TTOJTYICHHE

6 XUMHYECKUE COCTUHECHUSI DJIEMEHTOB 1, 2 TPYIIT: THAPUIIBI, KApOUIbI, HUTPUABI, OKCUIBI 1
TUAPOKCHJIBI, COJU

7 [Ipumenenue 35eMeHToB 1, 2 rpynn U uX COeTMHEHUI

8 JXKéctkocTh BOBI: KapOOHATHAs, HeKapOOHATHAs1, 00IIas

9 MeTo/bl yCTpaHEHUS JKECTKOCTH BOJIbI

10 Onementsl 13 rpynmer [lepuoanyeckoil cucTEMBbI: 00mIas XapaKTEPUCTHKA, CIOCOOBI
MOJTyYEeHUS

11 XVUMUYECKUE COCTUHEHUS DJIEMEHTOB 13 rpynmbl: THIPHUABI, KapOUIbl, HUTPUIBI, OKCHIIBI
Y TUIPOKCHJIBI, COJTH

12 [IpumeHnenue 31eMeHTOB 13 rpynnsl U UX COEAMHEHHUH

13 Onementsl 14 rpynmel Ilepuoguueckoid cuctembl. OO0Imas XapakTEpUCTHKA 3JIEMEHTOB,
IPOCTHIE BEIIECTBA, CIOCOOBI MOJyUEHUs

14 CoenuHeHus yriepoja

15 Kpemuuii u ero coeiuHeHNs

16 DNEMEHTHI NOAIPYNIIBI T€PMaHMsI U UX COEAVNHEHHUS

17 OneMeHTHI 15 rpynmbl. O0mias XxapakTepUCTHKA SJIEMEHTOB, TPOCTHIE BEIIECTBA, CIIOCOOBI
MOJTYYSHUS

18 A30T U €ro COeJUHEHNs C OTPULIATEIIbHBIMU CTENEHSIMH OKHCIICHHS

19 CoennHeHns a30Ta € MOJOXKUTEIbHBIMU CTENIEHSIMU OKHCIICHUS

20 Dochop u ero coequHEHUS

21 DJIEMEHTHI NOATPYMIITBI MBIIIBIKA U UX COCAUHEHHUS

22 Onementsl 16 rpynmbl (xampkoreHsl). OOIIas XapaKTePHCTUKA 3IIEMEHTOB, CHOCOOBI
MOJTy4EeHUS

23 Kucnopox: amnorponusie Mmogudukanuu. CoeJMHEHUs] KUCIOpOoIa

24 Cepa u e€ coenuHEeHHS (CEpOBOIOPO/I, OKCHUIBI CEPhI, KUCIIOTHI)

25 DJIEeMEHTHI NOATPYMIIBI CEJIEHA, UX COSAMHEHUS

26 Onementsl 17 rpynmel (rajmorensl). O0mas xapaktepuctuka. [IpocTbie BemiecTBa U uX
CBOMCTBA

27 DTOp U ero CoeAMHEHUs

28 CoenuHeHus xjaopa (BOJIOPOIHBIE COSTUHECHHUSI, KHCIIOPOIHBIEC COCTMHCHHS)

29 CoearHEHHS TOATPYNIBI OpoMa (BOAOPOIHBIC COCTUHEHUS, KUCIOPOIHBIC COSTUHEHMS)

30 Mesxranorennble coeiuHeHus. [[puMeHeHne rajjoreHoB U X COCIMHEHUI

31 Onementsl 8§ rpynmnel Ilepuoguueckoil cuctembl. OOmas XapakTepHCTUKA, MPOCTHIE
BemecTBa. CoenHeHust 0JaropoiHbIX ra3oB. [I[puMeHenne

32 OnemenThl 3 rpynmbl [lepronnueckoit cUCTEMBbI. DJIEMEHThI MOATPYNIbI CKaHAUA U UX
COCIMHEHUS

33 JlanTanonapl: 001Iast XapaKTePUCTHKA, CBOMCTBA, MTOJYUCHUE U IPUMEHEHUE

34 AKTHHOUJBI: 00IIAsi XapaKTePUCTHUKA, CBOMCTBA, MOJYyYCHHUE U IPUMEHEHHUE

35 OneMmeHThl 4 Tpynmbl [lepuogndeckoit cucrtembl. OOIIast XapaKTEPUCTHKA SJIEMEHTOB.
IIpocTsle BelecTBa U UX CBOMCTBA

36 CoenuHenus 351eMeHTOB 4 rpynibl. [[pumenenue




37 OneMeHThl 5 Tpynmbl [lepuogndeckoit cucrtembl. OOIIast XapaKTEPUCTHKA SJIEMEHTOB.
IIpocThle BemecTBa U UX CBOMCTBA

38 CoenuHeHus SJIEMEHTOB S TPYIITBI (OKCHABI U THAPOKCUIBI, conn). [IpuMenenne

39 DOnementsl 6 rpynmnbl [lepuonnyeckoit cucreMbl. OOIMas XapakTEPUCTUKA SJIEMEHTOB.
[Tonyuenune. CBOICTBA MPOCTHIX BEIIECTB

40 CoenuHeHus XpoMa, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA COCIMHEHHUI Xpoma,
MIPUMEHCHUE
41 Coenunenus MmonubaeHa u Bojbdpama. I'erepononukucinotel. [Ipumenenne

42 OneMeHThl 7 moarpymibl [lepuogudeckoit cuctembl. O0IIass XapaKTepUCTHKA DJIIEMEHTOB.
XUMUYECKUE CBOVMCTBA MPOCTHIX BEUIECTB

43 Coenunenus snementoB 7 rpynnsl (II), coemmnenus snementoB 7 rpymmel  (IV),
coemuaeHust snemeHToB 7 rTpynnel (VI m VII). CpaBHuTenpHas XapakTepUCTHUKA
OKHUCJIUTEIHLHBIX CBOMCTB coenquHeHnit mapranmna (VII)

44 OneMeHThl cemeiicTBa kene3a. OOmas xapakrepuctuka. [lomydenume. Xumuyeckue
CBOMCTBA ITPOCTBIX BEUIECTB

45 CoenuHeHus xesne3a, KodanbTa, HUKENs (OKCHIBI, THIPOKCUIBI Jkene3a). [[pumenenue

46 [InatunoBble Metamsl. OOmas xapakTepucTuka siemeHToB. [lomyuenue. IIpocTbie
BEIIIECTBA U X XMMUYECKHE CBOWCTBA

47 CoenuHeHNs TJIATUHOBBIX METAIOB (OKCHIBI W THIPOKCUIBI; COJIH KHCIOPOTHBIX
COCTMHCHUH, TaJTHIbl)
48 KommnekcHple coequHEHMs] IMIAaTHHOBBIX MeETauioB. CpaBHEHHME CBOMCTB 3JIEMEHTOB

CEMEICTBA JKeJle3a U IJIATUHOBBIX MeTajuioB. [IprmeHnenne

49 Onementsl 11 rpynmer Ilepuoauueckoii cuctembl. OOmmias XapakTepPUCTHKA HJIEMEHTOB.
ITpocTele BenmecTBa M NX XUMUYECKUE CBOKWCTBA

50 CoenrHEeHus 3JIEMEHTOB NOArpynibl Menu. [Ilpumenenne

51 Onementsl 12 rpynmel Ilepuoanueckoii cuctembl. OOmmias XapakTepPUCTHKA HJIEMEHTOB.
ITonydyenune. XuMHU4YeCKHE CBOMCTBA MPOCTHIX BEIIECTB

52 CoenuHeHHs 53JEMEHTOB TMOATPYMIBI IUHKA (KUCIOPOIHBIE COCTUHEHMS, CYIb(QUIbI,
rajgujbl, IuaHusl U 1p.). [Ipumenenue

7.3.2. Kpurepuu u HOpMbI OLEHKHU

®opma
NpoBeIeHUs1
Cemectp . Kpurtepun u HopMbI OLlEHKH
MPOMEKYTOYHOM
arTTecTalnu
1 sK3aMeH (1o TEKYIIUN PEUTUHT COCTABISAET
«OTIUYHOY
HAKOIHUTEIbHOMY 80-100 GayoB
€UTUHT TEKYIIUN PEUTUHT COCTABISAET
P y) «XOPOLIOY I p
60-79 GannoB
«YOBJICTBOPHTEILHOY TEKYILIUN PEUTUHT COCTABIIAET
4 p 40-59 Gaos
«HEYIOBICTBOPHTEILHOY TEKYILIUN PEUTUHT COCTABIIAET
¥ P 0-39 Gawos
2 9K3aMeH (110 TEKYILIUN PEUTUHT COCTABIIAET
«OTIUYHOY
HaKOIHUTEIIbHOMY 80-100 GamnoB
EUTHHT TEKYIIUI PEUTUHT COCTABIIAECT
P y) «XOPOLIOY YUUTH b
60-79 GannoB
(Y OBJIETBODHTEILHOY TEKYILIUN PEUTUHT COCTABIIAET
4 P 40-59 Gamos




Cemectp

dopma
NpoBeIeHUs
NMPOMEKYTOYHOM
aTTecTalnu

Kpurepun u HOpMbI OLIEHKH

«HEYJOBJIETBOPUTEILHO»

TEKYIIUN PEUTUHT COCTABIIAECT
0-39 Gannos




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi quTeparypa

Ne
n/n

ABTOpBI, COCTABUTEJIN

3arsnaBue (3aroJjioBoK)

Tun (yueOHuK, yueOHOE
nocooue, y4eoHO-
MeTOoANYEeCKoe mocoone,
NMPaKTHKYM, JIP.)

I'ox n3nanus

KoauuecTBO B
HAy4YHOH
ouodanorTexe /
HaumMmeHoBaHue
9BC

H.C. AxmeToB

OO0m1ast 1 HeopraHu4YecKast XUMUsl: Y4eOHHK /
H. C. AxmeroB. - 11-e u3g., crep. - CaHKT-
[TerepOypr: Jlans, 2020. - 744 c. - ISBN 978-
5-8114-4698-8.

YuyeOHuk

2020

9BC «Jlaab»

B.B. Kupumios

Heoprannueckas xumus. Teopernueckue
ocHOBBI: y4yeOHuk / B. B. Kupumios. -
Canxkr-IlerepOypr: Jlans, 2020. - 352 c. -
ISBN 978-5-8114-4376-5.

YuyeOHuk

2020

9BC «Jla"by»

D.A. AnekcanapoBa

Heoprannueckas xumus. Teopernueckue
OCHOBBl M  JIAOOPATOPHBIA  MPAKTHKYM:
yuebHuk / 3. A. Anekcanaposa. - 3-e¢ u31.,
crep. - Cankr-IletepOypr: Jlanb, 2020. - 396
c. - ISBN 978-5-8114-3473-2.

YuyeOHukK

2020

9BC «Jla"by»

H.B. KopoBuH [u n1p.]; mox

Kynemosa.

pea. H. B. Koposuna, H. B.

O6mas xumus. [DIEKTPOHHBIA pecypc:
TeopHust W 3amaud: ydeb. mocobue / H. B.
KoposuH [u np.]; noxn pen. H. B. KoposuHa,
H. B. Kynewosa. - U3a. 2-e, crep. - CaHKT-
[TerepOypr: Jlawp, 2017. - 492 c.: w1 -
(YueOnuku s By3oB. CneuuanbHas
autepatypa). - ISBN 978-5-8114-1736-0.

VYy4ebHOe mocodue

2017

9BC «JIa"b»

JI.LH. biinoB [u ap.]; mox
Hayd. pexa. U. JL.
[Tepdumnoroii, T. B.
COKOJIIOBOIA.

Xumus [DIEeKTpOHHBIN pecypc]: ydel. s
By30B / JI. H. biiunos [u 1p.]; mox Hayd. pex.
N. JI. Tlepdunosoii, T. B. CokomoBoii. -
Cankr-IlerepOypr: Jlanp, 2016. - 272 c.: ni.

Y4yeOHuK

2016

9BC «JIa"b»




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

HAYYHOU
Ne nocooue, yaeOHO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumMmeHoBaHue
P » AP 3BC
- (YueOnuku mans By3oB. CnenmanbHas
muteparypa). - ISBN 978-5-8114-2038-4
8.2. lomoJiHMTe/ILHAS JIMTEPATypa
Tun (yueOHUK, yueOHOE KOH"%CTEO B
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeToauYecKoe nmocoomue,
HaumMmeHoBaHue
NPaKTHKYM, JP.) 3EC
1 JI.JI. Bop3oBa OcHOBBI  00mIeH XUMHUHU [ DIIEKTPOHHBIN VYuebHoe nmocobue 2014 OBC «Jlanby»
pecypc]: yueb6. mocobme / JI.JZI. Bop3osa,
H.IO. Yepnukosa, B.B. fkymes. - CaHKT-
[TerepOypr: Jlawp, 2014. - 469 c.: w1 -
(YueObnuku gns  By3oB. CnenuanbHas
auteparypa). - ISBN 978-5-8114-1608-0.
2 H.®. Cracs Pemenne 3amadu 1o  oOmmel — XUMHHA Yy4ebHOe mocodue 2016 OBC «Jlagp»
[DnexTpoHHBIH pecypce]: yaeb. mocobue / H.
@. Cracs, A. B. KopmiyHos. - U3a. 3-¢, cTep.
- Cankr-IlerepOypr: Jlanb, 2016. - 168 c.: ui.
- (YueOnukm s By30B. CrnenuaibHas
autepatypa). - ISBN 978-5-8114-2274-6.
3 | KIO. Tapxos O0mass W  HEOpPraHWdYeckass  XHUMHS. YuebHoe nmocodue 2019 OBC «Jlanby»

OKHUCIUTENBHO-BOCCTAaHOBUTEIIbHBIC

peakumd ¥  XMMHYEeCKOE€ PaBHOBECHE.
COopHHMK 3aaHMii W BapHaHTOB: y4eOHOE
nocoobue / K. FO. TapxoB. - CaHKT-




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

HAYYHOU
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumenoBanmue
P > AP g)e
[etepOypr: Jlans, 2019. - 80 c. - ISBN 978-
5-8114-3302-5.
4 | EX. I'onuapos [u 1p.] Kparkuit Kypc TEOPETUYECKOMN Y4eOHoe mocobue 2017 OBC «Jlanby»
HEOPTraHWYECKON XMMUU: yueOHOe mocooue /
E. T'. T'onuapos, B. IO. Kongpamun, A. M.
XosuB, 0. II. AdwunorenoB. - CaHKT-
[etepOypr: Jlanp, 2017. - 464 c. - ISBN 978-
5-8114-2456-6.
5 | H.H. [1aBnos OO0m1ast 1 HeopraHu4YecKast XUMUsL: Y4eOHHK / YueOHuK 2011 OBbC «»aHb»

H. H. IlaBnoB. - 3-e wu3a., ucop., AOM. -
Canxkr-IlerepOypr : Jlanb, 2011. - 496 c. -
ISBN 978-5-8114-1196-2.




8.3. Ilepeyenb mpogeccHOHAIBHBIX 0a3 JaHHBIX U HH(POPMAIMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYpH. /
00O «/HHOBaMOHHO-U3AaTeNbCKU JOM «byTiepoBckoe Hacieaue». — DJIEKTPOH. JKypHall. —
Kazanp : OOO «/HHOBanMOHHO-U3AATENbCKUN qOoM «byTiepoBckoe Hacieaue», 1999- . Pexum
JOCTyTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XUMHUS B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc| : MexIyHap.
Hay4. )XypH. / Cubupckoe otaenenne PAH. — Dnekrpon. xypHai. — HoBocubupcek : M3naTenscTBo
CO PAH, 1999- . Pexxum noctyna K )KypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb NporpaMMHOIro odecrne4eHus

Ne Hanmenopamie IO PexBU3HUTHI norms?pa
n/n (nara, HOMep, CPOK NeMCTBUA)
1 | Windows Horoop Ne 690 ot 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpoxk
newictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neHcTBHs - 0ECCPOUHO

8.5. Onmcanue MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXOAUMOI1 1JIs1 OCYILIECTBJICHUSI
o0pa3oBaTeIbHOI0 Mpolecca 1o JMCHUIINHE

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ne JP. 00beKTOB J1JIfl IPOBeIeHMSI
N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHON
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)
1 | Aynuropus 4jiss cCaMOCTOSITEIbHON pabOThI Cron y4yeHuueckuid - 26 wr., ctyn - 26
I-401 IIT., KOMIIBIOTEP C BBIXOAOM B CEThb
WHTEPHET - 16 mT.

IlepeyeHb OCHOBHOIO 00OPY10BAHUSA



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
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