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Ilepeyenn IJIAHMPYEeMBbIX pe3yJibTaTOB 00y4YeHHMs] 1O [MCUHUIIHNHE, COOTHECEHHBIX ¢
IVIAHNPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrPaMMbl

1.1. enu oceoenus oucyuniuHwl

HensiMu 0CBOEHUST TUCHUTIITUHBI SIBJISIOTCS:

- (opMHUpOBaHHE COBPEMEHHOTO HAyYHOTO MPEJCTaBICHHS O BELIECTBE KaK OJIHOM U3 BHUJOB
JBIDKYIICHCS MaTepuu, O MyTsIX, MEXaHU3MaX M CIoco0ax MpeBpallleHUus] OJHUX BEIIECTB B APYrue, u
HEOOXOUMBIX JIJIsl TPOGECCHOHATBHON ACSITETLHOCTA COBOKYITHOCTHA KOMITETEHITUH;

- OCBOEGHHME CHCTEMBI 3HAHMM O XMMHUYECKOW COCTABJSIOLIECH €CTECTBEHHO-HAyYHOM KapTHUHBI
MHPA, & TAKXKE O CUCTEME BAKHEUIIINX XUMHUYECKUX MTOHATHI, 3aKOHOB U TEOPHIL;

-OCBOCHHE 3HAHUU 0 PyHAAMEHTAIbHBIX XMMUUYECKUX 3aKOHAX U MPHUHIIMIIAX, JIEKAIIMX B OCHOBE
COBPEMEHHOW XUMUYECKOW KApTUHBI MHUPA; Han0O0JIee BAXKHBIX OTKPBITUSAX B 00JIaCTH XUMHUU, OKA3aBIIHX
ONpENENAIOIIEE BIMAHNE HA PA3BUTUE TEXHUKU U TEXHOJOTMU; METOAaX HAyYHOI'O IO3HAHUS TPUPOBL;

- OBIIQJICHHE YMEHUSMHU MPHUMCHSITH TMOJIYYCHHBIE 3HAHUSA ISl OOBSCHEHHS Pa3sHOOOpa3HBIX
XUMUYECKUX SIBJICHUH U CBOMCTB BEIIECTB; OLIEHKU POJIM XMMUU B PA3BUTHUH COBPEMEHHBIX TEXHOJIOTUHN U
MOJIy4YCHUH HOBBIX MaTE€pPHAJIOB;

- OBJIaJICHHME YMEHMUSMH IPOBOAUTH HAOJIOACHMS, TJIAHUPOBATH U BBHINOIHITH HKCIEPUMEHTHI,
BBIJIBUTATh TUMIOTE3bl U CTPOUTH MOJCIIU, MPUMEHSTH MOJYYCHHBIC 3HAHUS 10 XUMHUU JUJIsI OOBSICHEHUS
pPa3HOO0pPa3HBIX XUMUYECKUX SIBJICHUI; MPAKTUYECKOTO HCIIOIb30BAHM XUMHUECKUX 3HAHUMN; OIICHUBATh
JIOCTOBEPHOCTH €CTECTBEHHOHAYUYHON MH(OpMAIuu;

- pa3BUTHE MO3HABATEIbHBIX HWHTEPECOB, MHTEIICKTYaJbHBIX W TBOPUECKHUX CIOCOOHOCTEH B
mpolecce MPUOOPETEHHs] 3HAHMM M yYMEHHH 1O XHMHH C HMCIOJIb30BAaHUEM DPa3IUYHBIX HMCTOYHHUKOB
uH(GOPMaIIMU U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;

- BOCIHUTAHHE YOCXKICHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB TMPHUPOJIbI, TMPUHATUS
OTHOCUTEIIbHOCTH TaKOro I[IO3HAHUS, HEeCMOTpsS Ha BCIO CHIY OOBEKTUBHOCTU TOCJEIHErO;
UCIIOJIb30BaHUs JOCTIKCHUN (DU3MKH Ha OJ1aro pa3BUTHS YEJIOBEUYCCKOW ITUBUIIM3AIMN; HEOOXOJIUMOCTH
COTPYAHHMYECTBA B MPOLIECCE COBMECTHOT'O BBINOJHEHMS 33J]1a4, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHHIO
ONIMOHEHTA MPU OOCYKJIEHUU MPOOJIEM €CTECTBEHHOHAYYHOTO COJEpXKAHHWSA, TOTOBHOCTH K MOpPaJIbHO-
STUYECKOM OIICHKE WCIIONb30BAHUS HAYYHBIX JOCTH)KEHMM, YyBCTBAa OTBETCTBEHHOCTH 3a 3aILIUTY
OKpYKaroIleH Cpeibl;

- HCIIOJIb30BAaHME TPHOOPETEHHBIX 3HAHUN M yMEHMH JUIS pelIeHUs NPAKTHUYECKHUX 3a7ad
MOBCETHEBHOM  KU3HM, oOecrnedueHuss O€30MacHOCTH  COOCTBEHHOM  JKM3HH,  PAIMOHAIBLHOTO
MPUPOJIOTIONB30BAHUS U OXPAHbI OKPYKaIOIIEH Cpe/bl; HEOOXOAMMOCTH BECTH 3J0POBBIN 00pa3 >KU3HH,
XUMHYECKHA TPAMOTHOT'O OTHOIIICHHSI K CpeJie OOUTaHUS;

- IPUMEHEHUE MOJIYYEHHBIX 3HAHUI U YMEHUI N0 XUMHH B MOBCEIHEBHOM XKU3HM, a TAKXKE AJIA
pelieHus: MPakTUYECKHX 3aJ1a4 B CEJIbCKOM XO3SHCTBE U MTPOMBIIIUIEHHOM MTPOU3BO/ICTBE.

1.2. B coomeemcmeuu c 6udamu npopeccUoOHAIbHOU OessmelbHOCMU, HA — KOmopble
OpUEHMUPOBAHA 00PA308aMENbHAL NPOSPAMMA  YKA3AHHOU CHEeYUANbHOCMU U (Ull) HANPAGieHus:
nO0020MOBKU,  coodepicanue  OUCYUNTIUHBL  (MOOYIA,  MENCOUCYUNTUHAPHO20 — KYPCa)  NO380]UM
obyyalowumcs  pewams  credyrowue npogheccuonanrvHvle  3a0auy.  yMeTb HPUMEHSATh CUCTEMY
(byHIaMEHTATBHBIX 3HAHUH IS PEIICHUS TEXHHUECKUX M TEXHOJIOTMYECKHX MPOOJieM B 00JaCTH MalluH
U 000pylOBaHMS, CaMOOpraHW3alMM, MJAHUPOBAHUS W YIPABJICHHUS; CHOCOOHOCTHIO aHAIM3MPOBATH
TOTOBHOCTBIO K TIPOBEICHHIO HKCHEPTH3bl W (WJIM) TUArHOCTHKH OOOpYIOBaHHS, TOTOBHOCTHIO K
OCYILIECTBIICHUIO KOHTPOJISI KadecTBa Mpollecca CepBHUCA, MapaMEeTPOB TEXHOJOIMYECKHX IPOIECCOB,
UCTIOJTB3YEMBIX PECYPCOB.

1.3. Komnemenyuu obyuarowjecocs, ghopmupyemvle 8 pe3yibmame 0C80eHUs OUCYUNTUHBL

B pPE3yiIbTaTe OCBOCHUA NUCHHUIUINHBI Y 06yqa}0m1/1xcs{ (I)OpMI/IpyIOTC}I CJICAYIOUC KOMIICTCHITUU:

Kon HanmeHnoBaHMne koMneTeHIMN CriennanabHOCTD U (WUITH)
KOMIIETCHIIUU HaIlpaBJIECHUE IOATOTOBKU

1 2 3
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OK-7 CIIOCOOHOCTBIO K

caM000pa30BaHHIO

caMOOpranu3annuu )51

15.03.02 «TexHONOrNUECKHE
MaIlMHbI ¥ 000PYI0BAHHE)

1.4. [lepeuensv naanupyemulix pe3yibmamos 00yueHuss no OUCYUNIUHE

Texnonoruu GOpMUPOBAHHUS Cpenctsa u
TEXHOJIOTUH OLEHKU
Pe3ynbTaThl OCBOSHUS TUCIIUTUTHHBI 3asBJICHHBIX PE3YJIbTATOB IO
M0 YKa3aHHBIM

yKa3aHHBIM pe3yJibTaTaM pesyIbTaTaM
3naem: OK-7 -Jlekuus; -CobecemoBanue;
CMBICI XMMHYECKUX MOHATUM, BEJIMYMH U 3aKOHOB; | -IIpoGiemMHble nexuuu; -Omnpoc no
XUMHYECKYIO TEPMHUHOJIOTHIO, ocHOBHBIC | -Jleknus ¢ pazdopom KOHTPOJIbHBIM
XUMHUYECKHE 3aKOHBI U 3aBUCUMOCTH; MECTO XUMHUU B | KOHKPETHBIX CUTYyallUi; BOIIpOCaM.
COBPEMEHHOM HAay4YHOU KapTUHE MUPA; POib XUMUU B | -CaMocTosTenbHas padboTa.
dbopMupoBaHun Kpyrozopa u (GYHKIMOHAIHHOU
TPaMOTHOCTH Ye€JIOBEKa ISl PEHICHHS MPAKTUYSCKUX
3a/1a4; MPUHIMIBI U METOJbI PEIICHUS XUMUYECKUX
3a/la4, XUMHUYECKOrO aHaiu3a W MOJCIUPOBAHMS,
TEOPETUYECKOTO u HKCIIEPUMEHTAIBHOTO
WCCJICIOBAHMS; COBPEMEHHBIC TIPOOJIEMBI XVMHH,
COCTOSIHME U TEPCIEKTUBBI Pa3BUTHS 3HAHHA 00
OKpY’KalolIel cpesie U )KU3HU YeJIOBeKa,
Ymeem: OK-7 -JIaboparopnast pabora; -CobecenoBanue;
OIHMCHIBATh U OOBSACHATH XHMHUYECKHE siBIIeHUs W | -CaMocTosTenpHas padbora. -3amuTa
CBOMCTBA BEIIECTB C HCIIOJIb30BAHUEM XUMHYECKHX 1abopaTOPHBIX
IIOHATUN, TEOpUHM, 3aKOHOB M 3aKOHOMEpPHOCTEM; pa0or.
oOpabaThIBaTh, OOBSICHATH pe3yNbTaThI
MIPOBEJICHHBIX OIBITOB W JCJIaTh BBHIBOJIBI, J1aBaTh
KOJIMYECTBEHHBIC OLICHKH U MPOBOAUTH PACUYETHI MO
XUMHYECKUM (GopMysiaM H ypaBHEHHUSAM; pelIaTh
XUMHUYECKHE 3aJauyd; MOPUMEHATbh IOJy4YeHHBIC
3HaHUA JUIS OOBSCHEHUS YCIOBHHA MPOTEKAHUS
XUMHUYECKHUX MPOIECCOB B MPHUPOJAE U A MPUHSITUS
MPAKTUYECKUX PEIICHUI B IOBCEHEBHOW KU3HU,
Hmeem npakmuueckuit onstm: OK-7 -JIaboparopnast pabora; -CobecenoBanue;
BBITIOJTHEHUS] XMMMUYECKHUX pacueToB M OlLeHOK; | -CamocTosiTenpHas padora. -3amura
MOJIb30BAHUS ~ XUMHUYECKOH  TEPMHUHOJNOTHEH U 1abopaTOPHBIX
CUMBOJIMKOW; WCIOJB30BaHUS METOJOB HAYYHOTO pabor.
MO3HaHUS: HaOMIOJAeHNe, OMHCAaHHe, WU3MEpEeHHeE,
AKCIIEPUMEHT; TIPUMECHECHHST METOJIOB TTO3HAHUS TIPH
pElIeHrr TPaKTHUECKUX 3a/1a4;

1. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JuctunnuHa oTHOCUTCS K 0a30Boil yactu. Ee ocBoeHue ocymiecTBisieTcss B B 3 ceMecTpe — y
CTYJEHTOB OYHOI (OopMBI 00YUEHHUS; B 4 CEMECTPE — y CTYICHTOB 3a04HOU (PopMBbI 0OyUEHUSI.

Ne HanMeHnoBaHve TUCITUTUINH, ONIPEACTISIONTIX Ko xommereHmmm(ii)
1/ MEXTUCIIUTTMHAPHBIC CBSI3U
Ipeowecmsyowue oucyuniunsl
1 MaremaTuka OK-7
2 DKonorust OK-9, I[IK-14
3 dusnka OK-7
[Tocnenyromuye TUCIUTIITUHBI
1 Be3omacHOCTE KU3HEAESITEIBHOCTHA OK-9, I1IK-14
2 MarepuanoBeeHue ITK-15,IT1K-16
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YKazaHueM KOJU1YeCTBAa aKaIEMUYCCKHUX

4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO pa0oTy 00y4yawuuxcs ¢ npenojaasaresieM (110 BUAamM
Y4eOHBbIX 3aHATHIT) 1 HA CAMOCTOATEIbHYIO padoTy

Pacnipenenenue ¢honma BpeMeHH 110 ceMecTpaM U BHJIaM 3aHATUHN

Bunrsl 3anstuit

ouHas hopma

OouYHO-3209Has popma

3ao04Hast popma

00yJeHus 00yJeHus oOy4eHus
Hroro wacos 144 u. - 144 u.
3a4eTHBIX €IUHULL 4 3. 4 3.
Jlexumu (yac) 22 - 4
[IpakTHueckue (cemuHapckue) - - -
3aHsATUA (4ac)
JlaboparopHbie paboTHI (Yac) 36 - 10
CamocTosTenpHas pabota (4ac) 59 - 121
Kypcosoii mpoekt (pabota) (+,-) - -
Konrposbnas padora (+,-) - -
JK3aMeH, CeMEeCTp /4ac. 3/27 - 4/9
3auet (nuddepeHIPOBAaHHBIN 3a4eT), - - -
CEMECTp
KoHTposbHas pabota, cemecTp - - 4

4. Copep:kaHue TUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jiesiaM) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI

4.1. ConepxxaHue QIMCUMILTHHBI

Ne Pa3gen muciuInIinHbl Bupl yueOHBIX 3aHATHH, CpencrBa u
n/m BKJIFOYAsl CAMOCTOSTEIbHYIO TEXHOJIOTHH
paboTy CTYJIEHTOB U OIICHKH
TPYAOEMKOCTh (B aKaJIeMUUECKUX
Jacax)
(] — N
a 2 .
2 58 I8 8 <
|84 €2 |58
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= =23 EE | 2% 8
= = H o Q o T
) s I © g = <
= &8 25 |8¢
= R o |O
1 | Pazoen 1 Teopemuueckasn u 11/-/2 - 18/-/5 | 25/-/71 | -CobecenoBanue.
Heopzanu4ecKkan xumus -OpoHTanbHast
I'maBa 1. OcHOBHBIE OHSTHS U 3aKOHBI becera.
XHUMUH -UauBuayasbHbIM
I'maBa 2. CTpoeHHe aToMa U TIEPUOANIECKHI orpoc.
-3ammra  OT4YETOB

3aK0H
I'naBa 3. XumMuueckas cBs3b

I'naBa 5. CocTosHue BemecTsa
I'naBa 6. ®U3UKO-XUMHUYECKUE

peakuuii
I'nmaBa 8. JlucriepcHble CUCTEMBI

I'maBa 9. Teopust OKHCIUTETBHO-
BOCCTAaHOBUTENBHBIX IIPOLIECCOB

aHaJIn3 BCUICCTB

I'maBa 4. KommiekcHble cOeTMHEHUS

3aKOHOMCPHOCTHU IMPOTCKAHUA XUMHYCCKUX

I'maBa 7. ®U3UKO-XUMHUYECKAS TEOPUS
PacTBOPOB DJIEKTPOIUTOB U HEDJIEKTPOJIUTOB

I'nasa 10. KauecTBEHHBIN U KOJIUUECTBEHHBIN

1o J1abopaTopHBIM
paboram




I'maBa 11. Baxneimme kinaccsl
HEOPraHUYECKUX COCIUHEHUN

I'maBa 12. DnemenTsr [ rpynmsr (Bogopo,
JIUTUHN, HATPUM, IOATPYIIIA KaIus,
MOArpYyIIa MeIn

I'maBa 13. Dnements! 11 rpynms! (Gepummii,
Mar"uii, MoArpymnmna Kajiblus, NOArpyIna
LIMHKA)

I'maBa 14. Dnementsr I rpymmst (6op,
ATIOMUHUN, IOATPYIINA rajuiusl, MOArpymnna
CKaH[Us, TAaHTAHOW/Ibl, AaKTUHOUIbI )

I'naBa 15. Dnementst 1V rpynmsl (yriepon,
KpEeMHUH, IOATpyIa repMaHus, MoArpymnmna
TUTaHa

I'maBa 16. DnemenTsl V rpymiisl (a30T,
docdop, moArpyIIa MBIIIbIKA, TOATPYIIIA
BaHAJIUA)

I'maBa 17. Dnementst VI rpynmsl (KUCIOPO/I,
cepa, MOArpyIa CeleHa, MOArpyIa Xpoma)
I'naBa 18. Dnements! VI rpynmsl (drop,
XJIOp, OArpyMa 6pomMa, MoArpyIa
MapraHua)

I'maBa 19. Onementst VIII rpynmst (renuid,
HEOH, aproH, MOArpymmna KpurroHa,
MOArPYIIIa Kene3a, MoArpyIna KobanbTa,
MOArpyNIa HUKEJIS)

Pa3zoen 2 Opeanuueckan xumus u Havaia
MamepuanoeeoeHus

I'maBa 20. O0mras xapakTepucTuka
OPraHUYeCKUX COCTMHEHUHN

I'maBa 21. AnkaHsl

I'masa 22. IlukmoaakaHs

I'maBa 23. AnkeHsl

I'nmaBa 24. AnkaaueHsl

I'maBa 25. AnkuHbI (alleTUIICHBI)

I'maBa 26. ApomaTHueckue yrieBo10po/Ibl
(apensr)

['maBa 27. I'uapokcuibHbIE COSTMHEHUS
(ciupThI)

I'naBa 28. KapOboHUIIbHBIE COSTUHEHUSI
(ampaerupl, KETOHDI)

I'nmaBa 29. KapOoHOBBIE KHCIOTHI

I'naBa 30. CinoxxHble 3GUpEI

I'maBa 31. YrneBossl (caxapa)

I'maBa 32. AMuHBI

I'naBa 33. AMHHOKHMCIOTEI, IENTHIEI U OCIIKU
I'naBa 34. I'eTepouMKINYECKUE COCTUHEHMUS.
HyxnenHnoBbie KUCTOTHI

I'naBa 35. Cunreruueckue
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS

I'maBa 36. Xumudeckue cBOMCTBA
MaTepuasoB, MPUMEHSIEMBIX TIPH
M3TOTOBJIEHUH U 3KCIUTyaTalluy U3/1ETTU B
TEXHOJIOTHSIX CEPBHCA.

11/-12

18/-/5

34/-150

-CobecemoBanue.
-OponTanbHas
Oecena.
-MHuBUAYyabHBINA
ompoc.

-3ammuTa  OT4YETOB
mo 1abopaTopHEIM
paboram

UTOoro

22/-14

36/-/10

59/-/121

IK3aMeH




4.2.ConepxaHue NPAKTHYECKUX (CEMHUHAPCKUX) 3aHATHI
Ilpakmuueckue (cemunapckue pabompl) 1o UCUUILIMHE YYEOHBIM IIAHOM HE HPedyCMOMPEHbl

4.3.Conepxanue J1a060paTopHbIX padoT

HaumenoBanue 1ab0opaTopHbIX
pabort

O0beM 4yacoB

HaunmeHnoBaHnue TeMbl JUCHUITIIMHBI

pabora Ne 1.
Texnuka Oe3omacHoCcTH u
OCHOBHBIE TIpaBWjia paboTHl B
XMMHYECKOH J1Tab0opaTopuH.

JIaGoparopHas

2/-12

OcHoBHple  noHgaTus  xumuu.  Cocras,
CTPOCHHUE W CBOMCTBa aTOMOB XHMHYECKHX
anemMeHToB.  Ilepmomuueckuii  3aKOH WU
nepuoauyeckas cucrema [[.M. Menaeneena.
[TepuoanyHOCTH CBOWCTB XAMHUYECKUX
9JIEMEHTOB M HMX COCAUHCHHM. XHMHUUYECKHE
CBSA3M U CTPOCHHE BemiecTBa. MeToabl
BAJICHTHBIX  CBSI3€M W MOJIEKYJISIPHBIX
opOuTtasei. MexxMoneKyasipHoe
B3aMMO/ICHCTBHE. Bonoponnas CBSI3b.
XuMuyeckass  CBSI3b B KOMIUICKCHEIX
coequHeHusix. KommeMeHTapHOCTh. XUMUS
KOMIIJIEKCHBIX COCIUHCHUM.

Jlaboparopnass pabora Ne 2.
[Tonyuenue 5 CBOICTBA
HEOPraHUYECKUX COCTUHEHHIA

2/-12

OcHoBHble  moHsATHS  xumud.  CocTas,
CTPOCHHE W CBOMCTBA aTOMOB XHWMHUYECKHX
snemeHToB.  Ilepmonnueckuii  3akOH U
nepuoanueckas cucrema .M. Menneneesa.
[IepuoanunocTs CBOICTB XUMHUYECKHUX
3JIEMEHTOB M WX COCAUHEHHUN. XHUMHYECKHE
CBA3M U CTPOEHHME BewlecTBa. MeTroabl
BAJICHTHBIX  CBSI3€M M MOJIEKYJISIPHBIX
opbOuraneii. MexMmounekysapHoe
B3aMMO/ICICTBHUE. Bonoponnas CBSI3b.
XumHuueckass  CBA3b B KOMIUIEKCHBIX
coennHeHUAX. KoMiemeHnTapHoCcTh. Xumus
KOMIIJIEKCHBIX CO€TMHEHUM.

Jlabopatopnass  pabora Ne 3.
Monsipaass Macca. XHUMHYECKHI
SKBUBAJIEHT

OcHoBHbIe  ToHATHS  xuMuH.  CocTtas,
CTPOCHUE U CBOWCTBA aTOMOB XHMHYECKHUX
aneMeHToB.  llepuonnuecknii  3aKOH U
nepuoguueckas cucrema /.M. Menneneesa.
[TepuoanuuHOCTH CBOWCTB XAMHUYECKHUX
9JIEMEHTOB U HX COCAMHEHHN. XUMHYECKHUE
CBSI3M W CTPOCHHME BelecTBa. MeTomasl
BAJICHTHBIX  CBSI3éM M MOJIEKYJISIPHBIX
opburaneil. MexmMonexynsipHoe
B3aUMOJCHUCTBHE. Bonoponnas CBSI3b.
Xumudaeckas CBS3b B KOMILIEKCHBIX
coenuHeHUsX. KoMreMeHTapHOCTh. XUMUs
KOMIIJICKCHEIX COCTUHCHHI.

JlaGoparopHas
OcHoBHbIE
MIPOTEKAHHMSI
MIPOIIECCOB

padora Ne 4,
3aKOHOMEPHOCTH
XUMHNYECCKUX

2/-12

XuMuyeckass TEpPMOJUHAMHUKA M KHHETHKA:
JHEpreTHKa XUMHYECKHUX IIPOLIECCOB,
XUMu4yeckoe U (a3oBoe  paBHOBECHE,
KojeOaTenbHbIE peakuud. 3akoH ['ecca.
OcHOBBl ~ KaTanusa:  KaTalIu3aTopel H
KaTaJUTUYECKUE  CUCTEMbl.  XHUMHUYECKOE
paBHOBECHE, HNPUHLIUIT Jle-lllarense.
Konebarenbubie peakiuu. Cxopoctb
MIPOTEKAHUA XMMHMUYECKHUX IIPOLIECCOB M
MeToJlbl ee perynaupoBanus. llporexanue




XUMHYCCKUX ITPOHECCOB, CKOPOCTH.

Jlabopatopnass  pabora Ne 5.
PacTtBopsI.

ArperaTHoe COCTOsSIHME BelecTB. TBeproe
TEJI0, KpUCTaIIbl. PacTBOpPBI HEANEKTPOIUTOB
u ux cBoicrBa. CnocoObl BBIpaKEHUS
KOHILIEHTpauuu pactBopoB. IIpurorosienus
pPacTBOPOB C 33JaHHON KOHLEHTPALMEH.

JlaGopaTopHas  pabora Ne 6.
I'mpponus cosen.

Teopuss SIEKTPONMTHYCCKOW THUCCOIUALIAN
AppeHuyca, pacTBOPbl 3JIEKTPOJUTOB U HUX
cBoiicTBa. 3akoH pazOamieHuss OcTBanbaa.
[IpousBenenue pPacTBOPUMOCTH.
[IpoTonuTHyeckoe paBHOBECHE, BOJIOPOIHBIN
nmokaszarenb. KHUCIIOTHO-OCHOBHBIC CBOMCTBA
BEILIECTB. | MAPOIN3 COJICH.

JlaGopaTopnas  pabora Ne 7.
AncopOunoHHbIE IIPOLIECCBI.
JlucriepcHbIe CHCTEMBI.

JlucniepcHbie  cHUCTeMbl.  [1OBEpXHOCTHBIC
SIBIICHUS U 2JICOPOITHSL.

Jlaboparopuass pabora Ne 8.
OKucauTenbHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.

OKHCINTEIFHO-BOCCTAHOBUTEIIbHEIE
CBOICTBa BEILICCTB " OB-peaxkiuu,
CTaHJIAPTHBIC  JJIEKTPOAHBIE  MMOTCHIUAIBI.
DIIEKTPOXUMHUYECKUE CUCTEMBI, PEaKI[MOHHAS
CIIOCOOHOCTH  BEIIECTB. T"anpBannyeckne
3JIEMEHTBI, KOPPO3HUS, JICKTPOJIHU3.

Jlaboparopnass pabora Ne 9.
lanpBaHMYECKHEC DJIEMEHTHI.
DneKTpoan3

OKHCIUTEIHLHO-BOCCTAHOBUTEIIbHEIE
CBOICTBa BEILICCTB " OB-peaxkiuu,
CTaHJIAPTHBIC  JJIEKTPOAHBIE  MMOTCHIUAIBI.
DIIEKTPOXUMHUYECKUE CUCTEMBI, PEaKI[MOHHAS
CIIOCOOHOCTH  BEIIECTB. I'ansBannyeckue
3JIEMEHTBI, KOPPO3HUS, JICKTPOJIU3.

10

Jlaboparopnass pabora Ne 10.
Omnpenenenue KaueCTBEHHOTO
cocTaBa BEIIECTB.

XuMudeckass ~ HICHTU(GUKALNNS  BEIICCTB:
KAa4eCTBEHHBIA M KOJHMYECTBCHHBIM aHaJIu3,
aHAJTUTUYCCKUU CHUTHAJI, XHUMHYCCKHI,
(bu3MKO-XUMHYECKUN U HU3NYECKUI aHAIIN3.

11

JlabopatopHnas pabora Ne 11.
OmnpeneneHne  KOJWYECTBEHHOTO
COCTaBa BEIIECTB

Xumudeckass — UACHTU(QUKAIUS  BEIIECTB:
KaueCTBEHHBI M KOJMYECTBEHHBIN aHaIU3,
aHATUTUYCCKUN CHUTHAJI, XHUMHYCSCKHI,
(bU3MKO-XMMHYECKUN U GU3NYECKUN aHAIIN3.

12

JlabopaTopHas pabora Ne 12.
DU3NKO-XMMHUYECKHE CBOMCTBA S-
3JIEMEHTOB NIEPUOINYECKON
CHCTEMEI.

OcHoBHbIe  ToHATHS  xuMuH.  CocTtas,
CTPOCHUE U CBOWCTBA aTOMOB XHMHYECKHUX
aneMeHToB.  llepuonnuecknii  3aKOH U
nepuoguueckas cucrema .M. Menneneesa.
[TepuoauuHOCTH CBOWCTB XAMHUYECKHUX
9JIEMEHTOB U HX COCAMHEHHM. XUMHUYECKHUE
CBSI3M W CTPOCHHME BemecTBa. MeToabl
BAJICHTHBIX  CBSI3éM M MOJIEKYJISIPHBIX
opburaneil. MexmMonexynsipHoe
B3aHMOJICHCTBUE. Bonoponnas CBSI3b.
Xumuaeckas CBSI3b B KOMIIJICKCHBIX
coenuHeHUsX. KoMimeMeHTapHOCTh. XUMUs
KOMIIJICKCHEIX COCTUHCHHI.

13

JlabopaTopHas pabora Ne 13.
DU3UKO-XMMHYECKUE CBOMCTBA P —
3JIEMEHTOB NEPUOINYECKON
CHCTEMHEI.

OcHoBHple  moHATHS  xuMuH.  Cocrtas,
CTPOEHUE W CBOWMCTBA aTOMOB XHMHYECKHX
aneMeHToB.  Ilepuonnuecknii  3aKOH U
nepuoanueckas cucrema J[.M. Menneneena.
[TepuoauuHOCTH CBOICTB XHUMHYCSCKHX
JJIEMEHTOB M HMX COENWHEHUH. XHWMHYECKHE
CBSI3M W CTPOCHHME BelecrBa. Meroasl
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BAJICHTHBIX  CBSI3e M MOJIEKYJISIPHBIX
opOuTasei. MexmonexkynspHoe
B3alMOJICHCTBHUE. Bonoponnas CBSI3b.
XuMudeckass  CBS3b B KOMIUICKCHBIX
coequHeHusXx. KommnemeHTapHOCTh. XUMHUS
KOMIUIEKCHBIX COCIMHEHUN.
14 2 OcHoBHbele  moHATHS  xuMuH.  CocTas,
CTPOCHHE U CBOWCTBA aTOMOB XHWMHUYECKHUX
sneMeHToB.  llepuonnyeckuii  3aKOH U
nepuoanueckas cucrema JI.1. Menneneesa.
[TeprouuHOCTD CBOWCTB XUMHYECKUX
JlaGopaTopHas pabora Ne 14, PHOA .
. JJIEMEHTOB M WX COCIUHCHHHA. XUMHUYCCKUE
Ou3uKo-XxUMHUYecKue cBoicTBa d —
. CBS3M M CTpOEHUE BemiecTBa. MeTosl
3JIEMEHTOB NepPUOANYECKON N
BAaJICHTHBIX  CBSI3¢ W MOJICKYJISIPHBIX
CUCTEMBI. 8
opbOuraneii. MexmonexkynsipHoe
B3aUMO/ICHICTBHUE. Bonoponnas CBSI3b.
XuMuyeckass  CBS3b B KOMIUIEKCHBIX
coenMHEeHUAX. KoMIeMeHTapHOCTb. XUMUs
KOMIUIEKCHBIX COCTMHEHUH.

15 2/-12 DneMeHTHl opranndeckoit xumuu. [lomydenne

Jlaboparopnass pabora Ne 15, " OP 1
. u CBOIiCTBa BEIIECTB. [Ipuponnsie

OU3NKO-XUMUYECKUE CBOIiCTBa

XUMHUYCCKHE COCTUHECHHUS. Kiaccrr
MpeNeIbHBIX W HENpPeIeTbHBIX .

OpPraHMYECKUX COCJUHEHHI: TMpeeNbHbIe U
yTJIEBOIOPO/IOB.

HETPEJICIIbHBIC YTIIEBOIOPO/IBL.

16 | JlJabopatopHas pabora Ne 16. 2 Kiaccerr OpraHUYEeCKUX COEIMHEHMI:
DU3UKO-XUMUYECKHE CBOICTBa KUCIIOPOA- U a30TCOAEPKAIINE MPOU3BOIHBIE
MIPOU3BOJIHBIX YTIIEBOJOPOBOJIOB. yIJI€BOJIOPOAOB U JIp.

17 2 buoxumus. AMHMHOKHCIIOTBHI, TICNITUIBI H
Jlaboparopnass pabora Ne 17. ’ A

. Oenmku,  yraeBombl. | eTepOIUKINYECKHE
OU3NKO-XUMUYECKUE CBOIiCTBa
. COETUHEHHUSI. HyxkneunoBeie KHCIIOTBHI.
OMOOPTraHMYECKHUX COCTUHCHHIA.
®epmenTsl. XKupel u nunuael. buonoaumepst.

18 2/-12 Oprannyeckne 1 HEOPraHUYECKUE MOTUMEPHI
JlaGoparopHass pabora Ne 18. U oiuroMepsl. MeTo/ bl OJTy4eHusi, CTPOCHHE
DU3UKO-XUMUYECKHUE CBOMCTBA M CBOWCTBA  IOJUMEPOB. XUMHUUYECKHUE
BBICOKOMOJICKYJISIPHBIX CBOWMCTBA MaTEpPUAIOB, MPUMEHSIEMBIX IIPH
CUHTETHYECKUX COCAMHEHU. U3TOTOBJICHUH M OKCIUTyaTallud WU3JeNUid B

TEXHOJIOTHSIX CEPBHCA.
Hroro 3a cemecTp 36/-/10
Hroro 36/-/10

5. YueGHo-MeTOoAMYECKOE 0fecTieyeHHEe CAMOCTOATEbHON PadoThI
00y4YaroUIMXCs M0 THCHUILTHHE

TexHonornueckas KapTa cCaMOCTOATEIbHON PadoThl CTYICHTA

Urorossiit Cpenctsa u O6neMm
. But 1eATenbHOCTH CTYIEHTOB
Kon peanusyemoii MPOIYKT TEXHOJIOTUH 4acoB
(3aaHusI HA CAaMOCTOSITEIbHYIO .
KOMITETEHITHN CaMOCTOSITEIIBHOM OIICHKH
paboty)
paboThI
1 2 3 4 5
OK-7 CaMocCTOsTeIbHOE M3YUYCHHE Pa3/IeiioB Koncnekr cobecenoBanue | 29/-/30
JUCHUIUTMHBI U OTAEIbHBIX BOIPOCOB,
yKa3pIBa€MBIX ~ TpErojaBareieM Ha
JICKIMSAX; TMOJATOTOBKY K BBIMOJHEHHIO
3aJ]aHUil TPOMEKYTOUHOTO KOHTPOJIS,
MOITOTOBKA K 3a4eTy
OK-7 [Toarororka K nabopatopueiM | JKypHain otueroB | cobecemoanue | 20/-/30
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pabotam o 1a60paTOpHBIM
pabotam
OK-7 BbIMONHUTS MUCBMEHHYIO PaboTy MO Konrponbnas cobecenoBanue | -/-/40
WHIUBHIYaJIbHOMY  3aJaHUI0 U3 pabora
CIIMCKA TEMATUKU KOHTPOJIbHBIX padoT
OK-7 Hamucanue pedepara mo Teme wu3 Pegepar cobecenosanue | 10/-/21
CIHCKA TEMATUKH pedepaToB
Hroro | 59/-/121

Jlureparypa: 1,2,3,6,7,8,9,11

Conep:xkanue 3aJaHUH JISI CAMOCTOSITEJILHOM PadoThI

- KOHCNEKM — CIIOMNCHbIUL CROCOO U3NI0NCEHUSI COOEPHCAHUSA KHUSU UIU CMAMbU 8 JN02UHEeCKOU
nociredogamenvrocmu. Kowcnexm axkymynupyem 6 cebe npeovioywue 6udbl 3anNUCU, NO380JISEM
8CeCmoponHe 0X8amumy cooepoicanue KHueu, cmamou. [loasmomy ymenue cocmasnsams NAAH, MeE3UCHL,
0enamuv 8bINUCKU U Opyeue 3anuci onpeoessien U mexHoI02u0 COCMAeieHUsi KOHCNeKmd.

- peghepam - nucoMenHbIL OOKIAO ULU BbICMYNIEHUE NO ONPEeOelEHHOU meme, 8 KOMmOopoM COOpana
ungopmayusi u3 00OHO2O UNU HECKOIbKUX UCMOYHUKOS. Pegepamvi mocym s61smvbcs usiodxicenuem
CO0epPHCAHUS HAYUHOU PAOOMbL, XYO0HCECMEEHHOU KHUSU U M. 1.

Tembwt 012 KOHCREKMUPOBAHUA
Pa3zoen 1 Teopemuueckas u nHeopeanuueckas xumus

XHAMHS KaK CUCTEMa 3HAaHUM O BELIECTBAaX M MX IpeBpalleHusX. [IoHATHE XMMHUYECKOro 3JIEMEHTA.
ATOMHO-MOJIEKYJISIpHAsi TEOpUsA. 3aKOH COXPAHEHHSI MacChl U 3HEPruu. Teopus XMMUYECKOrO0 CTPOCHHUSL.
lazoBbie 3akoHBl XuMHH. ATOMHas wmacca. MorekynsipHas wmacca. Moub. MomspHas wmacca.
CrexuoMeTpuiecKue 3aKOHbl. 3aKOH MOCTOSIHCTBA COCTaBA.

CoBpeMeHHass HOMEHKJIaTypa HeOpraHWdecknx BemiecTB. Kiaccupukanus mpocThiX, OMHApHBIX H
CJIO’KHBIX HEOPTaHMUYECKUX coequHeHui. HecTexnoMerpuyeckue coeIMHEHU .

Mopnenu crpoenust aroma. Iloctynatel bopa. KBanToBblii XxapakTtep sHepruu. CooTHOILIEHHE e
boitna. [Mpunuun neompenenennoctu ['eisenbepra. Ksantosble uucna. Ilpunnun Ilaymu. IlpaBuimo
I'ynna. IIpaBuno KieukoBckoro.

Cospemennas (opmynupoBka Ilepuoguueckoro 3akoHa. CTpyKTypa NepUOIUYECKON CUCTEMBI U €€
CBSI3b C DJICKTPOHHOU CTPYKTYpo#l aToMoB. [leproauYHOCTh B M3MEHEHUH SJIEKTPOHHOW KOH(PUTYpaIuu
atomoB. Ilepnons! u rpynmsl. [IeproaUYHOCTE B U3MEHEHUU BEJIWYMH PAJUyCOB, SHEPTHUH MOHU3ALINH,
CPOJICTBA K 3JIEKTPOHY, IIEKTPOOTPULATEIBHOCTH aTOMOB.

IIpupona XMMHYECKON CBS3U. XapaKTEPUCTUKU XUMUYECKON CBSA3HM: DHEPIUs, IJIUHA, IOJIAPHOCTD.
BanenTtHoCTb.

KoBanentnast cBs3p. Meton BaneHTHbIX cBszeil (BC). Merong monekynspHbix opOutaneir (MO).
Hacepimaemocts M HampaBiIeHHOCTh KOBAJIEHTHOM cBsi3u. Tumbl ruOpuau3aluu aTOMHBIX OpOUTaiei.
TuIIBI KOBAJIEHTHBIX MOJIEKYII.

HNonnas cBs3b. MeTtaminueckast CBA3b.

MexMonexyIsspHoe B3aUMOJICHCTBUE (a1eKTpocTaTHYECKOE u JIOHOPHO-aKLIEIITOPHOE
B3aUMOJICHCTBUE MOJIeKYJ). BogopoaHast cBs3b.

Kommnekcoobpa3zoBanue. XuUMuYeckas CBSi3b B KOMIUIEKCHBIX — coeMHEHUsX. I[lonsaTus
KOOPJMHALIMOHHON XUMUU: IEHTPAJIbHBIM aTOM M €r0 KOOPAWHALMOHHOE YKCIIO; JIUTAH/Ibl; BHYTPEHHSSA U
BHEIIIHAS KOOpAMHAIMOHHBIE chepbl. HoMeHknarypa, M3oMepuss U TEOPHUH CTPOEHUS KOMIUIEKCHBIX
coennHeHui. [loHATHE O XMMHYECKOM TepMOIAMHAMHUKE. TepMOIMHAMHYECKHE CHCTEMbl. BHYTpeHH:s
sHeprus. [lepBblil 3aKOH TEPMOJAMHAMHUKH. DHTAIBINS. TepMOXHUMHUYECKHE pacueThl. 3akoH ['ecca u ero
CIIECTBUA. DHEPIUs XUMHUYECKOW CBS3U. BTOpOH 3aKOH TepMOIMHAMUKU. DHTPOINHSA KaK TEIUIOBas
KOOPJIMHATA COCTOSIHUSI.

Ckopoctb xumuueckux peakuuid. Koncranta ckopoctu. 3akoH neiictByromux macc (I'ynbabepr-
Baare). Koncrantel xumuueckoro paBHoBecus. [Ipunuun Jle Ilatense. Xumuueckoe paBHOBECHE B
TOMOTEHHBIX W TETEPOTeHHBIX CHUCTEMaxX. YPaBHEHHsS M30TEPMBblI, H30XOphl W HM300apbl PEaKIHH.
3aBUCHUMOCTh CKOPOCTM pE€akLUHUU OT TeMIlepaTypbl. DHEprus akTUBalUU. YpaBHEHHE AppeHuyca.
[lonatue o karanuze. MexaHuU3Mbl KaTaIUTHYECKUX peakuuil. ABTokaranu3. [OMoreHHmlii u
reTepOreHHBIN KaTalu3.
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Teepnoe COCTOSIHUE: METAJUINYECKUE, KOBAJIECHTHBIC, = HMOHHbIE U MOJEKYJSpHBIE
kpucrauisl. [Ipencrasinenue o 30HHOW Teopuu. IlomynpoBONHMKHM, TUANEKTPUKU. TBEpAbIE PaCTBOPHI
AmMopdHOe cocTosHHE.

I'azoBoe cocrosinue. ['azoBeie pacTBOpsl. I1nazma.

dusnko-xuMuueckas Teopus pactBopoB. Ilpomecc oOpazoBaHust pacTBOpoB. 3akoH Payus.
Temnepatypa 3aMep3aHuss U KUIEHHs pacTBopoB. Ocmoc U ocmorudeckoe jaBieHue. CrocoObl
BBIPa)KEHUS KOHLEHTPALUU PacTBOPOB.

OnexrponuTuyeckas noHuzanus. CTeneHb U KOHCTaHTa MOHU3AIMK. 3aKoH pa30aBienus OcTBanba.
AxtuBHOCTh. KuciioTHO-OCHOBHAs MoHM3auus. Teopun KUCIOT U OCHOBaHUM. BogopoaHbIil TOKa3aTes.
OOMeHHBIE peakuuu Mexnay uoHamu. IlpousBenenue pactBopuMOCTH. Peakuuum HeTpamuzauuu u
TUIPOJIN3A.

Knaccupukanus nucnepcHbix cucreM. OnTHyYecKHMEe M MOJIEKYJISPHO-KMHETHYECKHE CBOWCTBA
JMCTIEPCHBIX cucTeM (OpoyHOBCKOE IBHXeHUE, Tuddy3us, cequmentanus). Dpdext Papanes-Tunnans.
3akon Ctokca. Ctpoenne KouiouaHbIx cucteM. I[lpaBwio Ilanera-®asHca. I[loBepxHOCTHBIE |
agcopoumonnsie sBneHus. Koarymsmms w nentuzanus. IlpaBuno Tapau. Copbums (abcopOums,
azcopOust, xemocopOnus). Dddext Pebunnepa. [loBepxHOCTHO-akTHBHBIC BemecTBa. [IpaBmino J[rokio-
Tpay6e. Comobunm3arus. Xpomarorpadus. dnexkrpodopes u anekrpoocmoc. YpaBHeHue [ enpMrombiia-
CMOJTyXOBCKOTO.

Baxwnelmme OKHCIUTENN W BOCCTaHOBHUTENH. Kimaccupukamus OKMCINTENTFHO-BOCCTAHOBUTEIBHBIX
peaxuuit (OBP). CocraBnenue ypaBuenuit OBP. Hanpasnenue OBP.

Crangaprtable 3nexkTpofHble noteHuuansl. DJC. ®dopmyna Heprcra-OiiHiuTeliHa. XuMu4eckue
UCTOYHUKHU TOKA. XMMUYECKas U 3JIEKTPOXUMHUUECKasi KOppo3us. MeTo bl 3aIUThl OT KOPPO3HH.

OnexTpoiau3: AHOJIHBIE W KaTOJHBIE IPOLECCHl. DJIEKTPOIM3 PacIUlaBOB U BOAHBIX PacTBOPOB
INEKTPOJIUTOB. DJEKTPOJIN3 C UHEPTHBIMU U aKTUBHBIMU 2JIEKTpogamMu. 3akoHbl Papajes.

Xumuueckue, (QHU3MUEeCKne W OHOJOTMYecKHe METOIbl  aHanmm3a. Makpo-, MHKpPO- |
yIbTpaMUKpoaHanu3. OCHOBHBIE THIBI XMUMHUYECKUX PEAKUUN B AHAIMTUYECKOM XMMHM: KHCIOTHO-
OCHOBHbIE,  KOMILJIEKCOOOPa30BaHUs,  OKUCJIECHUsI-BOCCTaHOBJIEHUS.  lcrmombp3yemble  IpOLIECCHI:
OCaXK/IeHHe-pacTBOpeHHe, JKCTpakuus, copouusa. Kraccupukanuss KaTHOHOB M aHHMOHOB Ha
AHAINTUYECKUE TpyHIbl. Xpomartorpaduyeckue METObl aHalu3a. ['paBUMETpUYECKUIl METO/ aHalIn3a.
Tutpumerpuueckne Meronpl aHanu3a. KuHeTnueckue MeTOIbpl aHanu3a. DJIEKTPOXUMHUYECKHE METOJIbI
aHanmza. [lorennuomerpus. Kynonomerpus. Bonbramnepomerpus. CHeKTpOCKONMYECKUE METObI
aHaJIn3a.

DOnexTpoHHas KOH(Urypanusi, pa3Mep aToma, 3HEepruu HoHuzauuu. dusnueckue, XUMUYECKHE
CBOICTBA, TOJYyYEHUE U NPUMEHEHHUE IPOCTBHIX BELIECTB M OCHOBHBIX THUIIOB COEAMHEHHU. Bomopon.
OnemenTsl A rpynnsl (enouynsie Metamisl) U Ib rpynnel. OnemenTs! [IA rpynmnel (Oepriiuii, MarHui,
mea04YHo-3eMenbHble MeTaibl) U 1Ib rpynmel. Onements! IIIA rpynmnel (6op, amomMuHui, noarpynmna
ranus) u I1Ib rpynnel. JlanTanuel 1 akTUHUABL. DneMeHThl [VA rpynmnsl (yriaepos, KpeMHUi, ToArpymnna
repmanus) u [VD rpynnsl. Dnements! VA rpynmnsl (a3oT, ¢pocdop, moarpynna mMelibika) 1 Vb rpymnmsl.
Onementsl VIA rpynnsl (kucimopon, moarpynna cepbl) U VI b rpynmel. Onementst VIIA rpynimsl
(ramorens!) u VIIb rpynmsl. Onementsl VIIIA rpynmnel (nHeptHble raszel) u VIIB rpynms! (moarpymnmna
Kelesa, IUIaTUHBI).

Paszoen 2 Opeanuueckasn xumus u Havana mamepuanoseoeHus

OcCHOBHbIE TOJOXEHUSI TEOPUM CTPOEHUs oOpraHudyeckux coenuHeHuil (A.M. byrnepos).
BanentHocts aTomoB. Tumsl ruOpuau3anuy aTomMa Yriepojaa B OPraHMYECKUX COEJUHEHUSX. THIIbI
YIJIEPOJHOIO CKelleTa, AalMKIMYecKHe, LUKINYECKHE U TeTepolMKINYecKrue coennHeHus. OCHOBHbIE
¢ynkumonansuble rpynmel. MFOITAK. TomonuTtHuyeckuii M TreTepONMTHYECKUN pas3pbiB  CBS3H.
NuaykTuBHBIN 1 Me30MepHBIN 3 dekTsl 3amecTuTeneil. OCHOBBI CTEPEOXHUMHUH.

I'oMmosiornueckue psapl, U30MEpHUs W HOMEHKIATypa OpraHM4eckux coeauHeHuil. I[lpuponnsie
ACTOYHHUKU. MeTOonbl CHUHTE3a. XHUMHUUYECKHE CBONMCTBA. AJKaHBL. AJKEHBI. AJIKWMHBEL AJIKagueHbI.
ANMIUKINYECKHE COEANHEHUs. ApeHbl. ['aloreHnpous3BoiHbIE YIIIEBOAOPOI0B. MeTamoopraHndeckue
coequHeHUs. [HMIPOKCUNPOU3BOAHBIE YIIEBOJOPOAOB (OJHOATOMHBIE M MHOTOATOMHBIE CIHPTHI,
¢denomnsr). [IpocTeie 3guphl. Anbaeruasl 1 KeToHbl. KapOoHOBBIE KUCIOTHI U UX MPOU3BOHBIE (CIOXKHBIE
3¢upbl, aMuIbl, JBYXOCHOBHBbIE KHUCIOTHI). Hwutpocoenunenus. Amunbl. [luazocoenuHeHus.
leteponuknuyeckue COeQUHEHUS. AMHUHOKHCIOTBHL, HEeNTUAbl M Oenku. YriaeBoabl. HykinenHoBble
KHUCIIOTBI.
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Oprannyeckue M HEOPraHMYECKHUE TMOJUMEpPbl M OJUrOMepbl. MeTOoabl TMONy4YEHHs, CTPOCHHUE U
CBOMCTBAa MOJMUMEPOB. Mcnonb3oBaHME XUMUYECKHMX COCIMHEHUHM B  TEXHOJIOTMSAX CEpBHUCA
(KOHCTPYKIIMOHHBIC, AJIEKTPOTEXHUYECKUE MaTepuajbl, XUMUUYECKHE BOJIOKHA M TUIACTMACCHI, TOpIOYe-
cMa304Hble MaTepuainbl). [Ipo0iaeMbl 3auThl OKpyXkarolei cpeibl. be30TX0oaHbIe TEXHOIOTHH.

Temwt pechepamos

1. I'unoTte3sl 0 MPOUCXOXKACHUHM W 3BOJIIOLMM 3€MJIM, KAaK IUIAHETHl COJIHEYHOW cUcTeMbl. Monenb
BHYTPEHHETO CTPOCHHUS 3EMIIH.

2. IIpoucxosxieHre U OCHOBHBIE ATAlbl BOJIOIMH KU3HU Ha 3eMJI€ B CBeTe runoTe3bl A. OnapuHa u
JIK. XonneiHa.

3. 'maBHBIC 21eMEHTHI OMOC(EPHI M UX 3HAYCHHUE B OMOTCHHOM KPYroBOPOTE BEIIECTBA.

4. OCHOBHbBIE UCTOYHUKU (POPMUPOBAHUS XUMHUYECKOTO cocTaBa arMocdepbl. XUMUYECKUI COCTaB
aTMoc(hepsl.

5. BiusHUE OCHOBHBIX XMMHUYECKHX MPOIIECCOB, MPOTEKAIOIIMX B BEPXHUX CIOSIX aTMOC(EpPHI U B
Tporocdepe, Ha XUMUIECKHI COCTaB aTMOC(EPEHI.

6. TunuuHble HEraTUBHbBIE TIOCIIEICTBUSA INI00ATBHOTO U JIOKAJIIBHOTO 3arps3HEHUS aTMOC(EpHI.

7. KucnotHeie noxau. Mexanu3M oOpa3oBaHUS KUCIOTHBIX JTOXKJEH. BiusHUe KHCIOTHBIX JOXKACH
Ha MPUPOHBIE OOBEKTHI.

8. Xumus npupoaasix Bog. OCHOBHEIC CBeIeHUS O THapochepe.

9. XMMHMYECKMH COCTaB KOHTHMHEHTAJbHBIX IOBEPXHOCTHBIX BOJ M OCHOBHBIE IIPOLIECCHI €r0
(dbopMupOBaHUSL.

10.XuMus riaBHBIX HOHOB B MOPCKOM BOJIE M UX XUMHYECKUI KPYrOBOPOT.

11. Xumus nempocdepsl. [Iporeccsl GopMUPOBaHHUS XHMHUYECKOTO COCTaBa ra3000pa3HOM, KUIKON U
TBepAoH ¢a3 mouBsl. OCHOBHBIE reochepHbie (YHKIUU TOYBBI.

12. Xumus mutochepbl. XUMHUYECKUI COCTaB 3eMHOW KOPHI M BEpXHEH MaHTUU 3EMITH.

13. TIpouecchl popMupoOBaHUs METAITIOHOCHBIX OCAJKOB B IITyOOKHX BIaJuHAX MOpPEH U OKEaHOB.

14. OOmue 3aKOHOMEPHOCTH pacIpelesieHHs] XMMHYECKHX BEIeCTB B Ouocdepe u (PU3MKO-
XUMUYECKHE MOJIENIH X PaCIpPOCTPaAHEHUSI.

15. Murparus BemecT B 6nocdepe. 3aKOHOMEPHOCTH U (HOPMBI MUTPAITH XUMHUECKUX JIEMEHTOB
B MTOBEPXHOCTHBIX BOJIAX U B IOYBEHHOM Ipoduie.

16. Xumuueckasi ¥ paguanoHHas CTOMKOCTh KePAMUKH

17. Xumuueckoe 3arpsi3HeHHE BOJHOM cpebl

18. XuMust — COFO3HUK MEIUITIHBI

19. Dramnbl pa3BUTHS CTEKIOAETHS

20. XIMU 4 B Guonoruu, MEAWIIMHE U TIPOU3BOJICTBE JICKAPCTBECHHBIX MPENIapaTOB.

21. IluHK ¥ XUMUYECKHE HCTOYHUKH TOKA Ha €r0 OCHOBE

22. DTWIEH U €T0 MPOU3BOJIHEIC B IPOMBITINICHHOM OPTraHUYeCKOM CHHTE3e

23. Xumnueckue U GU3NKOXMMHUECKHE METO/IbI OUUCTKH CTOUHBIX BOJI

24. Metoa xpoMaTtorpapu4yeckoro pa3aeieHus

25. CoBpeMeHHbIe TU3eTIbHbIC, CYJOBbIE U TSHKEIbIe MOTOPHBIE TOILUIHBA

Bonpocwi ona camokonmponsn
OcHOBHbIE IOHATHUSA U 3aKOHBI XUMHH.
CrpoeHne aTOMOB XUMHYECKUX DJIEMEHTOB.
[lepnonnueckuil 3aKOH U MEPUOINYECKAs CUCTEMAa XUMUYECKuX 31eMeHToB JI.11. Menneneesa.
XHUMHYECKas CBA3b.
MeTo/1bI BaJICHTHBIX CBSI3€H M MOJIEKYJISPHBIX OpOUTaIeH.
Me:xmMonexysipHoe B3auMozeiicTBie. BogopoaHas cBs3b.
ArperatHoe COCTOSIHHE BEIECTB.
PacTBOpBI HEINEKTPOIUTOB U UX CBOICTBAa. CrIOCOOBI BEIpQXKEHUSI KOHLIEHTPAIIMH PACTBOPOB.
XuMHueckas TepMOJAMHaMHKa. 3akoH ['ecca.
0.  Xumuueckas KHHETHKA.
11. Xumnueckoe paBHoBecue. [Ipunnun Jle larense.
12. Teopus 2nEKTPOAUTHUECKON IUCCOLMALIAN. PaCTBOPEI AIEKTPOJINTOB U UX CBOWCTBA.
13. Peakuuu HeWTpanuszanuu U ruIposin3a.
14.  Bopopoanslii noka3zarens. [Ipon3BeeHrne paCTBOPUMOCTH.

BOooo~NoOAWDNE


http://www.himhelp.ru/section29/505.html
http://www.himhelp.ru/section29/521.html
http://www.himhelp.ru/section29/522.html
http://www.himhelp.ru/section29/554.html
http://www.himhelp.ru/section29/523.html
http://www.himhelp.ru/section29/539.html
http://www.himhelp.ru/section29/555.html
http://www.himhelp.ru/section29/509.html
http://www.himhelp.ru/section29/447.html
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15. XUMHA KOMIUIEKCHBIX COE€IMHEHUI.

16. OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

17. DJIEKTPOJAHBIC MOTEHIMAIbI. XUMUUYECKUE UCTOUYHUKHU JIEKTPUUYECKON SHEPTUH.

18.  Xwummdeckas U ANEKTPOXUMHUUYECKAS KOPPO3HSL.

19. DIEeKTPOIH3.

20.  Jlucmepcuble cuctembl (KiIaccu(UKAUs; ONTUYECKHE W  MOJIEKYJISIPHO-KHHETHYECKHE
CBOICTBA).

21. Konnounnsie (KOJIIOUAHO-AUCTIEPCHBIEC) CUCTEMBI.

22. [ToBepxHOCTHEIEC U afCOPOIIMOHHBIC SIBJICHHS HA TpaHuUIle pasnena das.

23. KauecTBeHHBII aHAIN3 BEIECTB.

24. KonuuecTBeHHbIl aHaNN3 BELIECTB.

25. Baxnerinme Ki1acchl HEOPraHMYECKUX COCTUHEHUH.

26. Onemenrtsl | rpynnsl nepuoanueckoit cucremsl .M. Menneneena.

217. OnemenTsl 1l rpynnel nepuoandeckoi cucremsl .M. Menaeneena.

28. Onemenrts! 11l rpynnel nepuoauueckoii cucremsl .M. Menneneesa.

29. OnemenTtsl IV rpynnel nepuoauyeckoit cuctemsl .M. Menneneena.

30. OnemenTsl V rpynnsl nepuoaudeckoi cuctemsl .M. Menneneesa.

31. Onementsl VI rpynnel nepuoguyeckoii cucteMsl .M. Menneneena.

32. Onementsl VII rpynmnsl nepuonnyeckoit cucremsl .M. Menneneesa.

33. Onementsl VIII rpynnel nepuoandeckoii cucremsl [I.1. Menaeneesa.

34. Teopus cTpoeHMsI OpraHNYeCKUX COeAMHEHUN. AjKaHbl. ['oMosiornueckue psijibl, U30Mepus u
HOMEHKJIaTypa. MeTosbl cuHTe3a. XUMUYECKHUE CBOMCTBA.

35. Anxenbl. AnkaaueHbl. ['omosornuyeckue psapl, H30MepuUss U HOMEHKJIaTypa. MeTomsl
CUHTE3a. XUMUYECKUE CBOMCTBA.

36. AnKuHBL.  AJIMOUKIMYECKHE  COEQUHEHMs. ['omMonormyeckue  psiibl, HU30Mepus U
HOMEHKJIaTypa. MeTosbl cuHTe3a. XUMUYECKUE CBOMCTBA.

37. Apenbl. Homenknarypa. Metoael cuHTe3a. XMMUYECKHE CBOWCTBA.

38. ['uIpoKCUIPOU3BOAHBIE YTIIEBOAOPOIOB (0JHOATOMHBIE U MHOTOATOMHBIE CIIUPTHI, (DEHOIBI).
Homenkiarypa. Meroas! cuHTe3a. XMMUYECKHE CBOMCTBA.

39. Anpaerunsl u keroHsl. HoMenkiatypa. Meroasl cuHTe3a. XMMHUYECKHUE CBOMCTBA.

40. KapOoHOBBIE KHCIOTBI W HUX HPOU3BOJHBIE (CIOXKHBIE A(QUPHI, AMU[BI, JIBYXOCHOBHbBIE
kucnothl). Homenkmnarypa. Metoasl cuHTe3a. XUMHUYECKHE CBOICTBA.

41. Amunbl.  Hutpocoenunenusa. Jluazocoenunenus. HomeHknatypa. Mertoael cuHTE3A.
XHUMUYECKUE CBOKCTBA.

42. I'eTeponmkimmueckue coequnennsa. Homenkiarypa. Meroas! cuHTe3a. XMMUYECKHUE CBOMCTBA.

43. AMUHOKUCIOTHL, mentuasl U Oenku. Homenkimarypa. Mertonbl cuHTe3a. XHUMHUYECKHE
CBOMCTBA.

44, Yrnesonsl. Homenknarypa. MeToabl cuHTe3a. XUMUYECKHUE CBOWCTBA.

45. Hyxnennoselie kucnorsl. Homenknatypa. MeTonbl cuHTe3a. XMMUYECKHUE CBOMCTBA.

46. BricokOMONEeKynsipHbIE CHHTETHYECKHE coeluHeHus (moimumepbl). MeTonbl CHHTE3a.

XUMHYECKUE CBOMCTBA.

Tecmoewie 3a0anus 011 CAMOKOHMPONA
1. Sflnpo aToMa coCTOUT U3
A. DJIIEKTPOHBI U HEUTPOHBI
B. 251€KTpOHBI U TPOTOHBI
C. IpOTOHBI 1 HEUTPOHBI
D. Bce BbllenepedyncieHHoe
Otser: Bapuant C
2. Yucno Moseld pacTBOPEHHOI'O BELIECTBA, IPUCYTCTBYIOIIETO B | KT pacTBOPUTENS HAa3bIBAETCS
A. MOJISUTBHOCTD
B. MomnspHOCTB
C. HOpMaATBHOCTH
D. popmanbHOCTH
Otet: Bapuant A
3. HauGonee 351eKTpOOTPHUIIATEIbHBIM 3IEMEHTOM Cpelu MPEeACTAaBICHHBIX HUXKE €CTh
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A. Hatpuit

B. 6pom

C. drop

D. kucnopon

OtBet: Bapuant C

4. Kakoil MeTaJl1 UCIIONIB3YETCs IJIsl U3BJICUCHHUSI MU M3 pacTBOpa CyiabdaTa Meau

A. Na

B. Ag

C. Hg

D. Fe

Ortset: Bapuant D

5. Yucno -anextpoHoB B Fe2 + (Z = 26) He paBHa

A. p-anextponsl B Ne(Z = 10)

B. s-anekTponsl B Mg(Z = 12)

C. d-anekrponsl B Fe(Z = 26)

D. p-anektponsl B CI(Z = 17)

Ortset: Bapuant D

6. Meramyprudeckuii mpoiecc, B KOTOPOM METaul MOJyuYe€H B pACIUIABIEHHOM COCTOSHUH,
Ha3bIBACTCS

A. BumiaBka

B. OGxur

C. IlpokanuBanue

D. Ilena pazmeieHus

OtBet: Bapuant A

7. Haubonee apeBHUE MOPOJBI B 3eMHOW KOpe OBLTN KOT/Ia-TO PACIUIABJICH, M MPHIIUIA U3 TITYOUHBI
3emnu. PacrinaBienHast mopoja, Ha3plBaeMasi MarMoii, BEIOPachiBaloCh B BYJKAHUYECKUX U3BEPKEHUI B
Hauayie 3eMHOM )KM3HH U 3aTBEPACBACT B CKAJIBHBIX MMOPOJIaX, HA3bIBAEMBIX

A. rpaHuTt

B. 6azanbT

C. marmatu4eckue mopoisl

D. ocanounsie moposl

Ortset: Bapuant C

8. 3aKOH, KOTOPBIN TJIACUT, YTO KOJMYECTBO ra3za, paCTBOPEHHOTO B KHUIKOCTH, IMPOMOPIIHOHAIBEHO
€ro napluuaibHOMY JaBICHUIO

A. 3akoH JlanpTOHA

B. 3akoH I'eii JIroccaka

C. 3akon ['enpu

D. 3akon Payns

Otget: Bapuant C

9. OcHoBHOM Oy(hepHOi CUCTEMOI KPOBH YEJIOBEKA €CTh

A. H2CO3 — HCO3

B. H2CO3 — C0O32-

C. CH3COOH — CH3COO—

D. NH2CONH2 — NH2CONH+

Otser: Bapuant A

10. I'a3, mpucytcTByOmUi B cTparochepe, KOTOPbI OTPUIBTPOBBIBAET HEKOTOPHIE U3 COTHEYHOIO
yIbTPadUOIETOBOTO U3ITYICHUS U 00ecTiednBaeT dIPPEKTUBHYIO 3aIIUTY OT JTyIEBOTO TTOPAKEHHSI JKUBBIX
CYIIECTB

A. renui

B. o30H

C. xkucnopoja

D. meran

Otger: Bapuaut B

11. Haubonee yacTo UCMONb3yeMbIM OTOETHBATENIEM SIBISETCS

A. ankoroib

B. nByokuch yriepoaa
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C. xqop

D. xnopua Hatpus

Otset: Bapuant C

12. SInpo aTroma BoJIopo/a COCTOUT U3

A. Tonwsko 1 npoTon

B. 1 nporon + 2 Heittpona

C. Tonbko 1 HeWlTpoH

D. Tonbko 1 snexTpon

Otset: Bapuant A

13. Temno, HeoOXoaMMOE ISl TIOBBIIICHUS TeMIiepaTyphl Tena Ha 1K Ha3biBaeTcs

A. yaenbHas TEII0EMKOCTb

B. rermoemkocTh

C. BOJSIHOM SKBUBAJICHT

D. Hu oavH U3 BbIIENEPEYUCIEHHBIX

OtBet: Bapuaut B

14. Macca P4010, kotopsle OyayT moaydeHsl B pedynbrare peakiuu 1,33 r P4 u 5,07 kucnopoaa

A. 2.05 rpamm

B. 3.05 rpamm

C. 4.05 rpamm

D. 5.05 rpamMm

OtBet: Bapuaut B

15. OxTaHOBOE YKCIIO HOJIb TPUCBANBACTCS

A. 2-MeTui-oKTaHa

B. n-renran

C. u300KTaH

D. 3-mMeTuin-okrana

OtBet: Bapuaut B

16. Metan, KOTOpBIH UCHOIB3YETCA B KAUECTBE KaTanu3aTopa Mpu THAPOreHU3alul Mace

A. Ni

B. Pb

C.Cu

D. Pt

Otset: Bapuant A

17. Haubosnee pacripocTpaHEHHBIM HHEPTHBIM T'a30M B aTMOc(epe eCTh

A. He

B. Ne

C. Ar

D. Xe

Otget: Bapuant C

18. Jlatunckoe cnoBo «®opmuka» o3HauaeT Mmypaseil. Ha3BaHue «MypaBbUHAsI KHCIIOTay» MOJY4arOT
U3 3TOTO JJATUHCKOTO CJI0Ba, IOTOMY 4TO

A. Dta Kucnota, B IpeBHHE BpeMeHa, Obla HCIOIb30BaHa JIJIsl YCTPpaHEHUsI MypaBeHHUKOB

B. Ora enkas xkucnora BeIIENSIETCS MyPaBbsIMH, YTOOBI OTOIHATh BParoB

C. Dra xuciora ObUIa BIIepBBIC MOJTyY€HA TyTEM MEPETOHKU MYPaBbEB

D. MypaBbeB NpUBJIEKAET 3aMax 3TON KUCIOThI

Ortset: Bapuant C

19. Pyna, xotopoii B n306mmu B Maann

A. MOHaIUT

B. miaBuKoBBIi mImaT

C. GOKCHUTBI

D. maraetur

Otset: Bapuant A

20. HacneacTBeHHbIE NPU3HAKU OPTAaHU3Ma KOHTPOJIUPYIOTCS

A. monexynsl PHK

B. nykneotugoB

C. monekynst /IHK D. ¢pepmenTs
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OtBet: Bapuant C

21. KosnnuecTBo TemioBail 3HEPIUH BBIAEIAEMOE NP 3KUTAHUU YEJIOBEUECKUM TEJIOM | rpaMM xupa

A. 30 K/Ix

B. 1 KlIx

C. 39 KJIx

D. 29 K[k

OtBet: Bapuant C

22. Kakoe uucno moneit CO2, conepxut 16 r kuciopona?

A. 0,5 moJb

B. 0,2 mons

C. 0,4 moinnb

D. 0,25 mo1p

Otset: Bapuant A. Oqun mosp CO2 umeer maccy 44 r u 32 r O2. Tak 16 r O2 cootHOCATCS K 22 T
CO2umu 0,5 MoJIb

23. OCHOBHOE IPUMEHEHHE COJIU B PALIIOHE SIBISETCS

A. cnenaTh BKYC IHILM JIyYllle

B. npou3BoauTh B HEOOIBIINX KOJIMYECTBAX COJSIHYIO KHCIOTY, HEOOXOIUMYIO ISl TIepeBapUBaHUS
HUILT

C. o0neryuTsb npoiecc NpUroTOBICHUS MUILU

D. noBbICUTH paCTBOPUMOCTb YACTHIL TUILU B BOJE

OtBet: Bapuaut B

24. MoHOoMep MOJIUATUIICHA

A. BUHWJIXJIOPUT

B. atunen

C. 5TUIIOBBII CIUPT

D. Hu oauH 13 BbllIeNepeunciIeHHbIX

OtBet: Bapuaut B

25. baeck metamia 00ycioBIeH

A. BBICOKAs IIJIOTHOCTh

B. BbIcOKast mosinpoBKa

C. ero xumMuyeckasi ”HEpTHOCTb

D. Hannume cBOOOHBIX IIEKTPOHOB

Otset: Bapuaunt D

26. Yucno MoJieKysl BOJbI, KEOTOpO€ NPUCYTCTBYeT B Karuie Bojabl (o0vem 0,0018 mm) mpu
KOMHATHOM TeMIIeparype

A. 1,568 x 103

B. 6.023 x 1019

C.4,84x 1017

D. 6.023 x 1023

Ortset: Bapuant B

27. Hanbonee KOBKUI1 MeTal

A. nnatuHa

B. cepebpo

C. xene3o

D. 30mo0t0

Ortset: Bapuant D

28. Macio, ucronb3yemMoe B Ipoliecce MeHHOH (hIoTaiuu 3T0

A. KOKOCOBOE Macio

B. onuBkoBOe Macio

C. xepocuH D. cocHOBOE Macio

Otser: Bapuant D

29. Macca oziHOTO unciaa ABOrajpo aroma reyus

A.1,00r

B. 4.00 rpamm

C. 8.00 rpamm

D. 4 x 6,02 x 1023 rpamm



Otset: Bapuant B
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6. Meroanuyeckue yKka3aHus 1Js1 00y4arOMXCs 10 OCBOCHUIO TN CIUTIIHHBI
NuHOBanMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH

Bun o6pa3oBaTenbHBIX
TEXHOJIOTHI, CPEJICTB
nepeaayu 3HaHUM,
(dbopMUPOBAHUS YMECHHI U
MIPAKTUYECKOTO OIbITA

Ne temsI / Tema
JIEKLUU

Ne mtaboparopHoit paboThl / 11€71h

Jlexyusa-ouckyccus
Cratio-nexyuu

Jexyuu ¢ pazdbopom
KOHKDPEMHbIX CUMYyayuil
Komnviomepnvie
cumynayuu

Nel Teopernueckas
Y HEOpraHuyeckas
XUMUS

Nel/uzyuenune mpaBui OXpaHbl TpyZla M OCHOBHBIX
pUEMOB PabOThl B XMMHYECKOH 1TaOOpaTopHH.

Jlexyusa-ouckyccus
Cratio-nexyuu

Jlekyuu ¢ pazdbopom
KOHKDEMHbIX CUMYayull
Komnvromepnvie
cumynayuu

Nel Teopernueckas
Y HEOpraHUYecKas
XUMHUS

Ne2/nzydenne cnocoOOB TMONydeHHsT W CBOKCTB
OCHOBHBIX KJIACCOB HEOPTraHUUECKUX COCTMHCHHH.

Jlexyus-ouckyccus
Cravo-nexyuu

Jlekyuu ¢ pazdbopom
KOHKDEMHbIX CUMYayull
Komnvromepnvie
cumynayuu

Nel Teopernueckas
Y HEOpraHWYeCcKas
XUMUS

Ne3/m3yuenne wmeroma OIpeneiCHHs MOJSPHON
Macchl BEIIECTBA B I'a30BOM COCTOSIHHMH M CIIOCO0a
ONpEACICHU  MOJIIPHOM  MAacChl  DKBHUBAJICHTA
MeTalljia Mo 00beMy BBITECHSIEMOT0 UM BOAOPOJA U3
COEeIMHEHU.

Jlexyus-ouckyccus
Crauo-nexyuu

Jlekyuu ¢ pasdbopom
KOHKDEMHbIX CUMYayuil
Komnwvromepnuie
cumynayuu

Nel Teopernueckas
Y HEOpraHWYeCKas
XUMUS

Ned/nzyuenne BiAMSAHUSA pa3aUYHBIX (HAaKTOPOB Ha
NPOTEKaHHE XUMHYECKUX PEaKIni

Jlexyus-ouckyccus
Cravo-nexyuu

Jlekyuu ¢ pazdbopom
KOHKDEMHbIX CUMYayull
Komnwvromepnuie
cumynayuu

Nel Teopernueckas
Y HEOpTaHWYEeCKast
XUMUS

Ne5/uzyuenue (U3UKO-XUMHYECKOH  MPHUPOJbI
mpolecca  pacTBOPEHHUS, CBOMCTB  pacTBOPOB,
OCBOEHUE HAaBBIKOB IPUTOTOBJIEHUS PpPacTBOPOB
3aJJaHHOM  KOHLIEHTpallMM W  METOOUKH  HX

KOJIMYCCTBCHHOT'O aHaJIn3a.

Jlexkyus-ouckyccus
Cravo-nexyuu

Jlekyuu ¢ pazdbopom
KOHKDEMHbIX CUMYayull
Komnwvromepnuie
CUMyAYUU

Nel Teopernueckas
Y HEOpTaHWYEeCKast
XUMUS

Ne6/uzyuenue mpoiecca TUAPONU3a coJeit
paanqux THUIIOB, CMCUICHUA I‘I/II[pOJ'II/ITI/I‘IGCKOFO
paBHOBECHSI U OTpEJeNIeHnEe CTETIEHU THAPOIU3a CO-
JIEH.

Jlexyus-ouckyccus
Cravio-nexyuu

Jlekyuu ¢ pazdbopom
KOHKPEmHbIX CUNYayuil
Komnwvromepnuie
cuMynAYUU

Nel Teopernueckas
Y HEOpTraHWYeCKast
XUMUS

Ne7/chopmupoBaTh TOHATHE O TUCTIEPCHOM CHCTEME,
0 Kiaccu(UKAIMA W TMPAKTHIECKOM 3HAYCHHUH
JIUCTIEPCHBIX CUCTEM

Jlexyus-ouckyccus
Cratio-nexyuu

Jlexyuu ¢ pazdbopom
KOHKPEMHbIX CUMYayull
Komnvromeprule

Nel Teopernueckas
Y HEOpraHuvecKas
XUMUS

Ne8/u3yunTh  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
cBoiictB BemiecTB. [lo3HakoMuThcs C Haumborsee
pacnpoCcTpaHEHHBIMU OKHCIUTEISIMU u
BOCCTAaHOBUTEIISIMH, C MIPOyKTaMH 1794
B3aUMOJICHCTBHSL MEXAy COOOW M  HaydyUThC
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CUMYTAYUU COCTaBJIATh OKHCITUTEITLHO-BOCCTAHOBUTEIILHBIC
pEaKIIMH.
Jlexyus-ouckyccus
Cnatio-nexyuu
4 Nel Teopernueckas
Jlexyuu ¢ pazbopom Ne9/uzydenne mporeccoB, NPOUCXOIAIMIUX  IMPHU

KOHKPEMHbIX CUMyayuul
Komnvromepnovie
cumMynAYUU

1 HCOPraHUu4dcCKas
XUMUA

SJICKTPOJIN3C BOAHBIX PACTBOPOB 3JICKTPOJIMTOB.

Jlexyus-ouckyccus
Cravio-nexyuu

Jlekyuu ¢ pazdbopom
KOHKPEMHbIX CUMyayuul
Komnvromepnovie
cumynAyuUU

Nel Teopernueckas
Y HEOpraHuyeckas
XUMUS

NelO/onpenenutsb Ka4eCTBEHHBIN
OpPraHUYECKOT0 BEIIECTBA OMBITHBIM ITYTEM.

coCTaB

Jlexyus-ouckyccus
Cratio-nexyuu

Jexyuu ¢ pazdbopom
KOHKPEMHbIX CUMYyayuil
Komnvromephovie
CUMYAYUU

Nel Teopernueckas
Y HEOpraHuyeckas
XUMHUS

Nell/ycranoBnenue KOJINYECTBEHHOTO
COOTHOUIEHUSI COCTAaBHBIX YaCcTEll BEIIECTBA

Jlexyus-ouckyccus
Cravo-nexyuu

Jlekyuu ¢ pazdbopom
KOHKDEMHbIX CUMYayull
Komnvromepnvie
cumynayuu

Nel Teoperuueckas
Y HEOpraHu4ecKas
XUMUS

Nel2/uszydenne crnocoOOB MOMYYCHHS W (U3HUKO-
XUMHUYECKUX CBOWCTB S-3JIEMEHTOB IEPHOJIUYECKON
CUCTEeMBbI XUMHUUYECKUX 3yieMeHToB [[. . MeHnieneesa

Jlexyus-ouckyccus
Cravo-nexyuu

Jlekyuu ¢ pazdbopom
KOHKDEMHbIX CUMYayull
Komnvromepnvie
cumynayuu

Nel Teopernueckas
Y HEOpraHu4ecKas
XUMUS

Nel3/m3ydyenne cmocoGoB monmydeHHs U (U3HKO-
XUMHYECKUX CBOWCTB P-3JIEMEHTOB

Jlexyus-ouckyccus
Cravo-nexyuu

Jlekyuu ¢ pazdbopom
KOHKDEMHbIX CUMYayull
Komnwvromepnuie
cumynAyuU

Nel Teopernueckas
Y HEOpraHuyeckas
XUMUS

Nel4/uzydyenune cnocob6oB modydeHHs] U (PU3UKO-
XMMUYECKUX CBOMCTB d-371€MEHTOB

Jlexyus-ouckyccus
Cravo-nexyuu

Jlekyuu ¢ pazdbopom
KOHKPEMHbIX CUMYayull
Komnwvromepnuie
cumynayuu

No2 Opranunyeckas
XUMHSI 1 HaJasa
MaTepHaIOBEICHUS

Nel5/mzydyenune cnocobGoB mnoiydeHUs: U (U3MUKO-
XMMUYECKUX CBOMCTB aJKaHOB, aJIKEHOB U aJIKWHOB

Jlexyus-ouckyccus
Cratio-nexyuu

Jlexyuu ¢ pazbopom
KOHKPEMHbIX CUMYayutl
Komnvromepnuie
CUMYTAYUU

Ne2 Oprannueckas
XUMUS 1 Hayala
MaTepUaIoOBeICHUS

Nel6/uzydyenue cnoco6oB mMOdydeHHS] U (PU3UKO-
XUMHUYECKHUX CBOICTB apoOMaTHYECKHUX
YIJIEBOAOPOIOB; N3y4UTH (OUBUKO-XUMHUYECKUE
CBOICTBa IPOU3BOJHBIX YIJIEBOJOPOAOB: CIIHPTOB,
(dbeHonoB; u3ydeHue (HU3NKO-XUMUUYECKUX CBOMNCTB
KapOOHOBBIX KHMCJIOT U UX MPOHM3BOJHBIX; U3yueHHE
q)HSI/IKO-XI/IMI/ILIeCKI/IX CBOMWCTB JIMIIUIA0B, HN3YUCHUC
CHHTE3a M HEKOTOPHIX (PU3MUECKUX M XUMHYECKUX
CBOMCTB MOHO-, TU- U NOJIMCAXapHJIOB.

Jlexyus-oucxyccus
Cratio-nexyuu

Jlexyuu ¢ pazbopom

Ne2 Oprannueckas
XUMUS U Hayala
MaTepUaIOBEICHUS

Nel7/m3yyenne  (QU3UMKO-XMMHUYECKMX  CBOMCTB
aMUHOB W HUTPOCOEIMHEHUH; u3ydeHHe (U3HUKO-
XMMHUYECKHX CBOMCTB AMUHOKHCIIOT M OEIIKOB.
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KOHKPEMHbIX CUMYayull
Komnvromepnule
CUMYTAYUU

Jlexyusa-ouckyccus
Cratio-nexyuu

Jlexyuu ¢ pazdbopom
KOHKDEMHbIX CUMYayuil
Komnviomepnwvie
cumynayuu

No2 Oprannyeckas | Nel8/u3yueHue cuHTE3a U HEKOTOPBIX (PU3UUECKHUX U
XUMUS 1 Hayasia XUMHYECKUX  CBOWCTB  TOJMMEPOB,  CIOCOOOB
MaTepuajoOBECHUSl | PaclO3HABaHME IJIACTMACC U BOJIOKOH.

B nauane cemecmpa cmyoenmam Heo0OX00UMO O3HAKOMUMBCA C MEXHOIOSUYECKOU KApmoul
OUCYUNTUHBL, BbIACHUMb, KAKUe pe3Vibmamvl O0C80eHUs OUCYUNIUHbL 3AsA6/eHbl (3HAHUA, VMeHUs,
npakmuveckuii onvim). s ycneuiHo2o 0c80eHus OUCYUNIUHbL CIYOEeHMAM HeoOX00UMO BbINOJHUMD
3a0aHus, npedycMompeHHvle pabouell yYyeOHOU NPOSPpAMMON OUCYUNIUHBL U NPOUMU KOHMPOTbHbIE
MOYKU 8 CPOKU, VKA3AHHble 6 MmexHolocuyeckol Kapme (pazden 11). Om kavecmeéa u NOIHOMbL UX
8bINOIHEHUs OyOem 3asucemv YpPOBeHb CEHOPMUPOBAHHOCMU KOMNEMeHYuu U OyeHKa meKyujell
ycnesaemocmu no oucyuniure. Ilo umoeam mekywjeli ycneeaemocmu cmyoeHmy Modcem Ovinb
BbLICMABILEHA OYEHKA NO NPOMENCYMOYHOU ammecmayu, eciu 3mo npedycMompeHo mexHoLI0SU4ecKoll
kapmou oucyuniunsl. Cnucku y4eOHbIX NOCOOUl, HAYUHLIX MPYO0s8, KOMOpvle CMYOeHmam ciedyem
npouecmsv U 3AKOHCNEKMUPOBAmMb, MeMbl NPAKMUYECKUX 3AHAMUN U BONPOChl K HUM, BONPOCHL K
oK3aMeny (3auemy) u opyeue HeobX0OuUMble MAMEPUaIbl YKA3aHvl 8 paspadomanHom O OAHHOU
OUCYUNTUHBL Y4eOHO-MEemOoOUUeCKOM KOMNIEKCe.

OcHogHoti hopmoil océoeHuss OUCYUNIUHBL S8Aemcs KOHMAKmMHuas paboma ¢ npenooagameinem -
JIeKyuu, npakmudeckue 3aumamus, JaaOOpPAmMopHvle pabomsl (Npu HAIUYUU 6 YUEeOHOM MNJaHe),
koncyromayuu (6 mom uucie UHOUBUOYANbHBIE), 6 MOM HUCLe NPOBOOUMbIe C NPUMEHEHUeM
OUCMAHYUOHHBIX MEXHON02UI.

Ilo  Oucyunnune uacme mem (pazoenos) uUyYAeMcsi CMYOEHMAMU — CAMOCHOSMENbHO.
Camocmosmenvuas paboma npedycmampugaem HOO20MOBKY K AYOUMOPHbIM 3AHAMUAM, GbINOJIHEHUE
3a0anuil  (MUCLMEHHbIX padom, MEOPUECKUX NPOEKmo8 U Op.) NOO20MOBKY K NPOMEICYMOUHOU
ammecmayuu (IK3ameny (3auemy)).

Ha nexyuonnvix u npakmuueckux (CeMuHapcKux) 3aHsamusx eblpabamuléaronics HA8bIKU U YMeHUs!
00Y4aAIOWUXCL NO NPUMEHEHUIO NOJYYEHHbIX 3HAHUL 8 KOHKPEMHbIX CUMYAYUsX, CE6A3AHHBIX ¢ Oyoyujell
npogheccuonanvhol  OesmenvHocmvio.  Ilo  OKOHuaHuu — u3ywenus  OUCYUNTUHBL  NPOBOOUMCS
NPOMENCYMOUHAs. ammecmayust (IK3amen, (3auem)).

Peeynspnoe nocewenue ayoumopuvix 3aHamuii He MoIbKO CHOCOOCMEYem YCHeUHOMY 061A0eHUI0
SHAHUAMU, HO U NOMO2aem Op2aHU308amb 6peMs, M.K. 6ce 6UObl YYEOHbIX 3aHAMUL pacnpedeneHbl 8
cemecmpe NIAHOMEPHO, C YYemoM He0OXO0OUMbIX 8DEMEHHbIX 3Ampan.

6.1. MeTonnueckue yKazaHus J1Jisi 00y4alommXxcsi 0 0CBOEHUIO AUCHHUILIMHBI HA
J1a00paTOPHBIX padoTax

No | HaummenoBaHue 1a00paTOpHBIX pabOT 3ananue no 1adopaTopHBIM paboTam

1 | JlabopatopHas pabora Ne 1. Texuuka | U3yunts - OCHOBHBIE TOHATHS XUMHH (aTOM,
0€30MacHOCT W OCHOBHBIE TMpaBUjIa | XUMUUYECKUH  DJIEMEHT,  MOIEKYla,  XHUMHYECKOe
paboThl B XUMUYECKOH JTa00paTOpHH. ypaBHEHHE, OTHOCUTEJbHAsT aTOMHAasi U MOJEKYJIsIpHAas

Macca, MOJb, MOJISIpHas Macca). ATOMHO-MOJIEKYJIsIpHast
Teopusi. 3aKOH IMOCTOSHCTBA cocTaBa (3akoH IIpycra),
3aKOH OJKBUBAJICHTOB, 3aKOH KpPAaTHBIX OTHOIICHUM
(3akon JlampTOHa). 3aKOH COXpaHEHHS MacChl |
9Hepruu. ['a30BbIe 3aKOHEI.

BrimoaHuTh 3a7aHu, 3alMcaThb HaOJIIOJICHNS,
COCTaBUTh YpaBHEHHS pEaKIuii, Ha3BaTh BEIIECTBA,
CACIaTb PUCYHKH, 3aIlIOJIHUTH Ta6n1/1uy, OTBCTUTHh Ha
KOHTPOJIbHBIE BOMPOCHI U CJIENATh BBHIBO/I.

2 | JJaboparopHast pabota Ne 2. [Tomyuenne | U3yunTh  CBOWCTBa  CIENyIOIIUX  Pa3leioB -
u CBOMCTBa Heoprannueckux | Knmaccudukaius 1 HOMEHKJIaTypa MPOCTBIX U CIIOKHBIX
COETUHEHUN BemiecTB. [lonydeHne u XuMHU4ecKre CBOMCTBA OKCHJIOB,
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OCHOBaHMWH, KUCIIOT U COJICH.

BrimoaHuTs 3aJIaHus, 3anMcarhb HaOIIOIEHU,
COCTaBUTh YpPaBHEHHS peEakKIMii, Ha3BaTh BEIIECTBA,
CACIaThb PUCYHKH, 3allIOJIHUTH Ta6JII/II_Iy, OTBCTUTH Ha
KOHTPOJIBHBIC BOITPOCHI M CJIETIATh BBIBOI..

JlaGopaTopHas pabora Ne 3. MossipHas
Macca. XMMHYECKUI 3KBUBAJICHT

N3yuuts - MoisipHas Macca. XMMUYECKUN DKBUBAJICHT.
BeimmonHuTe  3ajaHus,  3anucaTh  HaOIOAEHUS,
COCTaBUTb YpPaBHEHMs pEaKlUi, Ha3BaTb BEILIECTBA,
clleNaTh PUCYHKH, 3alOJIHUTh TaOJMIly, OTBETUTb Ha
KOHTPOJIBHBIE BOIIPOCHI U CIE€JIATh BBIBOJ,..

JIaboparopHnasi pa6ota Ne 4. OcHOBHbIE
3aKOHOMEPHOCTH MPOTEKAHUS
XHUMHUYECKHX MPOIIECCOB

WN3yuuts - OCHOBHBIE TIOHATHA W BEIMYUHBL B
XUMUYECKOM TEPMOJMHAMUKE. BHYTpEHHsS »HEprus,
pabora u oHrambnus cucremsl. llepBblii  3aKoH
TepMOoAMHAMUKU. HampasieHue u mpenen NmpoTeKaHus
IIPOLIECCOB B HM30JIMPOBAHHBIX CUCTEMAaxX. OJHTPOIU,
sHeprusi [mbOOca. Btopoil 3akoH TEPMOAMHAMUKH.
CKOpocTh XMMMYECKOM pEaklMH B TOMOICHHBIX U
TFEeTEPOreHHBIX  CHCTEMax. BiusHMEe  pas3IM4YHBIX
(akTOpOB Ha CKOPOCTb pEaKUUUd B TI'€TEPOr€HHBIX
cucremMax. Karanmu3 wu katanmsaropsl. MexaHusm
JEeNCTBUS KaTaJIu3aToOpOB. Kunernueckue
NIpEACTaBICHUSA 0 XUMHUYECKOM PAaBHOBECHH.
OOpatumMble U HeEOOpaTHMblEe XHUMMYECKHE PEAKIHH.
Koncranra xumumueckoro pasHoBecus. IIpunnun Jle
[IlaTenbe. @axkTOppl, BIUAIIUME HA CMELICHHE
XUMHUYECKOIO PAaBHOBECHS.

BbimonHuTe  3ajaHusA,  3anMcaTh  HaOJIOJCHMUSA,
COCTaBUTb YpPAaBHEHMS pEaKIUMi, HAa3BaTh BEILIECTBA,
clieNaTh PUCYHKHU, 3alOJIHUTh TaOJMIly, OTBETUTb Ha
KOHTPOJIBHBIE BOIIPOCHI U CHIE€IATh BBIBOJ..

JlabopaTtopHas pabota Ne 5. PacTBOpHI.

N3yuuth - McTHHHBIE pacTBOPBI M MEXaHU3M IIpoliecca
pacTBOpEeHHUSL. Knaccudukanus pacTBOpPOB.
PactBopuMocTh. BrusiHue pa3nuuHbIX (aKTOpOB Ha
pacTBopuMOCTb. TerioBbie 3pPEeKTh IPU PACTBOPEHUU.
Hacplmennsle u HEHACBIIICHHbBIE pacTBOPBI.
[IpousBenenne pacTBOPUMOCTHU. Y CIIOBUS 00Opa30BaHUS
U pacTBOopeHus ocaakoB. KoHIEHTpanus pacTBOpPOB,
CIOCOOBI €€ BhIPaKEHUS.

BeimonHuTe  3ajaHus,  3anucaTh  HaOMIOAEHUS,
COCTaBUTh YpaBHEHHsS peakluii, Ha3BaTh BEIIECTBA,
cllenaTh PUCYHKH, 3alOJIHUTh TaOJMIly, OTBETHTb Ha
KOHTPOJIbHBIE BONPOCHI U CJIENATH BBIBO/I.

JIaGoparophnast pabora Ne 6. ['mmponus
coJie.

N3yauts -  OCHOBHBIE  TOJOXEHUS  TEOPHUH
BJIEKTPOJIUTHYECKON JVICCOIIHAIINH. Crenenn
JUCCOIMALUKU  ANEKTponuToB. CuibHblE U ciadble
3JEKTPOJIUTHI. 3aBUCUMOCTh CTENEHU AMCCOLMALMU OT
KOHIICHTPALlUX U NPUPOJbI PACTBOPEHHOTO BEILIECTBA U
pacTBOPUTEIISL. HNonnoe IIPOU3BEICHHE  BOJBI.
Bonoponnsiii nokasarens. [llkana pH. I'maponus coneit
B BOJIHBIX pactBopax. C(CMenieHue paBHOBECUS
rugponusa. Poab rugponmsza B OMOJIOTHYECKUX U
xumuueckux mporeccax. [lonstue o OydepHbIX
cucremax. [Ipoussenaenue pacrsopumoctu (I11P).

Bommonuute  3amaHus, — 3anucaTh  HaOMIOACHMS,
COCTaBUTb YpPaBHEHMS peEaklui, Ha3BaTh BEIIECTBA,
c/leNlaTh PHUCYHKH, 3allOJIHUTh TaOJMIly, OTBETHTh Ha
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KOHTPOJIbHBIC BOITPOCHI U CACTIATH BBIBO/.

pabora Ne 7.
HPOIIECCHI.

JIaGoparopHas
AnicopOIIMOHHBIE
JlucniepcHbIE€ CUCTEMBI.

W3yunts - CdopMynupoBaTh MOHITHE ITUCIEPCHOMN
CHUCTEMEI. ITo3sakoMHUTH C KJ1accuukammen
JUCIIEPCHBIX CUCTEM II0 Pa3JIMYHBIM  IIPHU3HAKAM.
[IpuBneur BHUMAHHE y4YalIUXCSd K JUCHEPCHBIM
cucTeMaM  OOJbIION  IPAKTUYECKOM  3HAYUMOCTHU:
CYCIIEH3MSIM, OMYJIbCHSAM, KOJUIOUAHBIM DPACTBOPAM,
HCTUHHBIM PaCTBOPaM, adpO30JIsIM.

BeimmonHuTe  3ajaHus,  3anucaTh  HaOIOAEHUS,
COCTaBUTb YpPAaBHEHMS pEaKIUi, HAa3BaTh BEIIECTBA,
clleNaTh PUCYHKH, 3alOJIHUTh TaOJMIly, OTBETUTb Ha
KOHTPOJIBHBIE BOIIPOCHI U CIE€JIATh BBIBOJ..

JlaboparopHas pabora Ne 8.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakuuu.

N3yuutsb - OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE
MPOLECCHI. Baxueiimme OKHCJIMUTEIN 151
BoccTaHOBUTENU. (COCTaBIICHUME YpaBHEHUH peakiui
METOAOM  DJIEKTpOoHHOrO  Oamanca. HampaBnenue
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
BoimonauTte  3amaHus, — 3anucaTh  HAOMIOJAEHUS,
COCTaBUTh YpaBHEHHsS peakluil, Ha3BaTh BEIIECTBA,
CIeliaTb PUCYHKH, 3allOJIHUTH TaOJUIly, OTBETUTH Ha
KOHTPOJIbHBIE BOMPOCHI U CJIENATH BHIBOJI.

JlaGopaTopHas
lansBannveckne
DnekTponus

paboTta No 9.
JJIEMEHTHI.

N3yunth - oOmnpenenauTs CBOMCTBA TaJIbBAHMYECKHUX
371€MEeHTOB. M3yunTth nponecc IaeKTpoIin3.

Boimonaute  3amaHus, — 3anucaTh  HAOMIOJAEHUS,
COCTaBUTh YpPAaBHEHMS pEaKIui, Ha3BaTh BEIIECTBA,
clelaTh PUCYHKH, 3allOJIHUTH TaONUIly, OTBETUTH Ha
KOHTPOJIbHBIE BOITPOCHI U C/IETATh BBIBOJ.

10

JlaboparopHas pabora  Ne 10.
OmnpeneneHre KayeCTBEHHOTO COCTaBa
BEIIECTB.

N3yunth - Pa3BuTh HaBBIKM pabOTHl M OOpaIICHHS C
XUMHUYECKON TTOCYZI0M, 000pyA0BaHUEM.

BeimonHuTe  3amaHus, — 3amucaTh  HaOIIOACHUS,
COCTaBUTb YpPaBHCHHA peaKHHﬁ, Ha3BaTh BEIICCTBA,
clenaTh PUCYHKH, 3allOJIHUTh TaOJHIly, OTBETHTHh Ha
KOHTPOJIbHBIC BOIMPOCHI U CACIIATH BBIBO.

11

JIaGoparopHas
Omnpenenenue
COCTaBa BEIIECTB

pabora  Ne 11.
KOJINYECTBEHHOTO

N3yunte - omnpenenurb KOHCTAHTBI PaBHOBECHS,
MPOU3BEJICHUS]  PACTBOPUMOCTH, MOJICKYJISIPHBIE U
aTOMHBIE MACCBI.

BrimosHUTH 3a7aHus, 3anmcaThb HaOII0ACHUS,
COCTAaBUTb YypPAaBHEHMsS pEaKLMi, Ha3BaTb BEILECTBA,
clelaTh PUCYHKH, 3allOJIHUTh TaONMUIly, OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI U CAEIATh BBIBOJI.

12

JlabopaTopHas pabdota Ne 12. ®usmko-
XUMUYECKHE CBOWCTBA  S-DJIEMEHTOB
MEPUOINYECKON CUCTEMBI.

HSy‘II/ITB - OHpe)ICJ'II/ITI) CUCTCMBI JJIEMCHTOB,
OCHOBAaHHOM Ha HX aTOMHOM BeCE U XHMHYECKOM
CXOJICTBE.

BeimonHuTs  3amaHUA, 3aIMcaTh HaOJII0IEHUS,
COCTAaBUTH ypaBHeHI/Iﬂ peaKHHﬁ, Ha3BaTh BEIICCTBA,
ClleNaTh PUCYHKH, 3allOJIHUTh TaOJMIly, OTBETHTH Ha
KOHTpOJ'IBHBIe BOHpOCBI " cOcjIaTh BBIBO.

13

JlaGopaTtopHas pabdota Ne 13. ®dusmko-
XUMHUYECKHUE CBOMCTBA P —3JIEMEHTOB
MEPUOINYECKON CUCTEMBI.

W3yunts - p-anementsl V rpymmsl (A3ot. @ocdop). p-
anementsl Il u IV rpynn (Amomunuii. Yriepon).
Bogopon  u p-anementel VII rpynmer (Bomopon.
l"anorensr). p-anements VI rpynmst (Cepa).
BeimonHuTe  3ajaHus,  3anucaTb  HAONIOACHUS,
COCTaBUTh YpaBHEHHs peakluil, Ha3BaTh BEIIECTBA,
clenarh PUCYHKH, 3alOJIHUTh TaOJuIly, OTBETUTh Ha
KOHTPOJIbHBIE BOIPOCHI U CJIENATH BBIBO/I.

14

JlaGoparopHnasi pabora Ne 14. ®dusuko-

W3yunte - d-smementer VI m VII rpynm (Xpowm.




23

XUMHUYecKue cBoicTBa d —dBJIEMEHTOB
MEPUOINYECKON CUCTEMBI.

Maprasnen). d-snmementsr  VIII  rpymmer  (JKeneso.
KobGanbt. Hukens).

BemonHuTe  3amaHus,  3ammcaTh  HaOIOACHUS,
COCTaBUTh YpaBHEHHS pEaKIUii, Ha3BaTh BEIIECTBA,
clleNarh PUCYHKHU, 3allOJIHUTh TaOJHIly, OTBETUTHh Ha
KOHTPOJIbHBIC BOIPOCHI U CJIENATH BBHIBO/I.

15

JlaGopaTopHas pabdota Ne 15. ®dusmko-
XUMHYECKHE CBOWCTBA MPEACTbHBIX U
HETpeIeIbHBIX YIIIEBOJI0POJIOB.

N3yunte - Teopus  cTpoeHUsT  OPraHMYECKHUX
coequnenuii  A.M.  byrtnepoa. Knaccudukanus
OpraHUYECKUX COEJIMHEHUI: ALUKIINYECKUE
(Hepa3BETBIICHHBIE, PA3BETBIICHHBIE) U IUKIMYECKUE
COCIMHEHUS (amuuuKInYeckue, apoOMaTHYECKHE,
rerepouuknnyeckue). HomeHknaTypa opraHnyeckux
coequHeHnil. OCHOBHBIE (DYHKIIMOHAJIbHBIE TPYIIIHI.
HN3omepusa opranmyeckux coeluHeHUuM. MHIyKTHUBHBIN
u ME30MEpHBII ekt 3aMECTHUTEIICH.
Knaccudukanuss opraHuueckux peakuui (peakuuu
3aMelleHMS, MIPUCOETUHEHMS, 3IIMMUHUPOBAHUS;
panuKaidbHbIE M MOHHBIC PEAKINU; HYKICO(PHIBHBIC U
ANEeKTpOodUIbHBIE PEaKi). AJIKaHbI, AIKEHBI, aTKUHBL:
HOMEHKJIATypa, U30Mepusi, MoiydyeHue, pusmueckue u
XUMHUYECKHUE CBOKCTBA, IPUMEHEHHE.

BoimonnuTte  3amaHus, — 3anucaThb  HaOMIOACHMS,
COCTaBUTh YpPAaBHEHMS pEaKIMi, Ha3BaTh BELIECTBA,
clenaTh PUCYHKH, 3allOJIHUTh TaOJUIy, OTBETUTh Ha
KOHTPOJIbHBIE BOITPOCHI U C/IETATh BBIBOJ.

16

JIaGoparopHast pabdora Ne 16. ®duzuko-
XUMHAYECKHE CBOWCTBA  MPOHM3BOTHBIX
YIJIEBOJOPOBO/IOB.

N3yunte - Teopus  CcTpoeHUsT  OpPraHMYECKHUX
coemuHennii  A.M.  bytnepoBa.  Knaccudukanus
OpPraHUYECKUX COETMHEHMIA: alMKINYECKUE
(Hepa3BeTBIICHHbIE, PA3BETBICHHbIC) W LUKINYECKUE
COEIUHEHUS (amuuuKIN4YecKue, apoMaTH4YECKHE,
rereporukinnyeckue). HomeHkiaTypa opraHMYecKHx
coequHeHnl. OCHOBHBIE (DYHKIMOHAJIbHBIE TPYIIIBL.
N3omepust opraHuyeckux coeauHEHUH. MHIyKTHBHBIN
u ME30MEpHBII 3¢ deKTh 3aMECTUTEIICH.
Knaccudukanus opraHuyeckux peakuumi (peakuuu
3aMelleHus, MIPUCOEIHEHMUS], AIIMMUHHPOBAHNS;
panuKaibHbIe M MOHHBIE PEAKIMH; HYKICO(pHIbHBIE U
ANEeKTpOoUIIbHBIE peaKuu). AJKaHbl, aJIKEHbI, AIKUHBI,
apeHbl:  HOMEHKJIATypa,  H30MEepHs,  IOJy4YEHHE,
(bu3MvecKre U XUMHUYECKHUE CBOMCTBA, TpuMeHeHue. (2):
OnHOaTOMHbIE M MHOTOATOMHBIE CIHUPTHI, (EHOIBI:
oOmiasi XapakTEepHUCTHUKA, HOMEHKJIATypa, HW30MEpus,
nojlyyeHue, (U3NYecKue M XHMHYECKHE CBOIMCTBa,
npuMmeHeHue. (3) KapOOHOBbIE KHCIOTHI:  OOIIast
XapaKTEpUCTHKA, HOMEHKJIaTypa, U30MepHsl,
nojiyueHue, (u3Mveckue U XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHUE.

BommonnuTte  3amaHus, — 3anucaTh  HaOMIOACHMS,
COCTAaBUTh YpaBHEHMsS pEakUui, Ha3BaTh BEIIECTBA,
clenaTh PUCYHKH, 3allOJIHUTh TaOJMIly, OTBETHTHh Ha
KOHTPOJIbHBIE BOIPOCHI U CJIENATH BBIBOI.

17

JlaGoparopHnast pabora Ne 17. ®duzuko-
XUMHUYECKHE CBOMCTBA
OMOOPraHNYECKUX COCTUHEHUH.

N3yunth - AMHHBI, a30TCOEANHEHUS. AMUHOKHUCIIOTHI.
benku

Boimonuute  3amaHus, — 3anucaTh  HaAOMIOACHMS,
COCTaBUTb YpPaBHEHMS peEaklUi, Ha3BaTb BELIECTBA,
ceNlaTh PUCYHKH, 3allOJIHUTh TaOJMIly, OTBETHTh Ha
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KOHTPOJIbHBIC BOITPOCHI U CACIIATH BEIBO/I.

18 M3yunts — IlonmumMepos, miacTMacc U BOJIOKOH.
JIaGoparopnast pabora Ne 18. ®duzuko- yi poB,
N BeimoaauTs 3aJlaHMs, 3aIMCcaTh HaOJIIOICHN,
XHUMHYECKHE CBOMCTBaA N
COCTaBUTh YpPaBHEHMS peEakIMii, Ha3BaTh BELIECTBA,
BBICOKOMOJIEKYJISIPHBIX CHUHTETHYECKHUX
N CIeNaTh PUCYHKH, 3alOJIHUTh TaOJWIly, OTBETUTH Ha
COCIUHEHUH.
KOHTPOJIbHBIE BOITPOCHI U CJIETATh BBIBOJ.

Jlabopamopusie pabomul obecneuusaom:

-dopMupoBaHHE yYMEHHMI M HABBIKOB OOpallleHHs ¢ MpHOOpaMHd U APYrHM O00OpYIOBaHHEM,
JICMOHCTPAIMIO TPUMEHECHHSI TEOPETHYCCKMX 3HAHWW Ha TMPaKTHKE, 3aKpeIyicHHEe M yriIyOJcHHe
TEOPETHUYCCKHUX 3HAHUI, KOHTPOJIb 3HAHHMI U YMEHHU# B (HOPMYJIHUPOBAHUH BHIBOJIOB, Pa3BUTHE UHTEpECA K
M3y4aeMOU TUCUUILIUHE.

-IIpumenenune mabopaTopHbIX pabOT MO3BOJISIET BOBJICYb B AKTUBHYIO PA0OTY BCEX OOYUYArOIIUXCS
IPYIIbI U CHOPMHUPOBATH HHTEPEC K U3YUCHHUIO TUCIIMITIMHBI.

-CaMOCTOSATENIbHBIN MOUCK OTBETOB HA TOCTABJICHHBIC BOIPOCHI U 3aa4d B X0J¢ JabOpaTopHOit
paboThI MPUOOPETAIOT OCOOYIO 3HAYMMOCTh B BOCIIPUSTUH, TIOHUMAHUK COICPIKAHMSI TUCIIUILTHHBI.

-M3yueHHBII Ha JISKIMIX MaTepHas Jydllle YCBAUBACTCS, JIAOOpAaTOPHBIC paObOThI IEMOHCTPUPYIOT
NPaKTUYECKOE MX TPUMCHEHHE.

6.2. MeToauuyecKkue YKa3aHuA AJISl BBINOJHEHUS KOHTPOJbHBIX paGOT

Konmponvnaa paboma - onHa u3 (GopM NMPOBEPKH M OICHKH YCBOCHHBIX 3HAHHMA, MOIYYCHUS
UHPOPMALIUU O XapakTepe MO3HABATEJIbHON JEATENbHOCTH, YPOBHE CaMOCTOSTEIbHOCTH UM aKTUBHOCTHU
ydamuxcst B y4eOHOM mpouecce, 00 >PQPEeKTUBHOCTH METOoA0B, (HopM U CIOCOO0B y4eOHOU
JESATEIIBHOCTH.

Kypc xumuu Ui CTYJEHTOB-3a0YHMKOB BCEX TEXHHYECKHMX HANpaBICHU IOATOTOBKU
[ToBOMKCKOTO rOCY1apCTBEHHOIO YHUBEPCUTETA CEpBUCA BKIIOUAET 3JIEMEHThI 0011el, HEOpraHMUECKOMH,
OpPraHUYeCKOH, AaHaJUTUYECKOH, (U3NYEeCKOl U KowongHod xumuu. I[lpemiaraempie BapUaHTEHI
KOHTPOJIbHBIX 3a/laHUil IpecienyroT Ielb BBISIBUTh YMEHHE CTYICHTOB paboTaTh C JIUTEpaTypoil,
CaMOCTOSITENIFHO ~ OTOMpaTh, AaHATU3UPOBaTh W 0000mAaTh MaTepual, pa3douparbcs B JIETAIAX
IIOCTaBJIEHHOT'O BOIIPOCA.

KonTponbHast paboTta 1mo XuUMHM sIBIsSeTCS 00s13aTeNIbHON (DOpPMON CaMOCTOSTENbHBIX 3aHATHUI
CTyJEHTa-3a04HMKA. OHa BBINIOJHAETCS B MEKCECCUOHHBIN MEPHOJ U BKJIIOYAET BOIPOCHI M 3aJa4M II0
OCHOBHBIM pa3z/ieiaM XUMHH.

B cBs31 ¢ TeM, 4TO BOIIPOCHI, 337auu U yIPa)KHEHHs B KOHTPOJIBbHOM paboTe TpeOyroT JUIsl OTBETa
YETKOro 0TOOpa OCHOBHOTO MaTepuana, peKOMEHIYeTcsl Mepes MOJArOTOBKOM K KOHTPOJIbHOM paboTe
BHUMATEIbHO NPOpaboTaTh BeCh yueOHbIH MaTepuai. boblyio oMok B U3y4eHUH MaTepualia OKaKkeT
auTeparypa.

OTBeThI Ha BONPOCHI CIEAYET AaBaTh KOHKPETHBIMH, ITOATBEPKAATh UX XapaKTEpHbIMU pUMepa-
mu. KoHnTposnbHast pabota 0JpKHA OBITh aKKypaTHO O(opmIIeHa ¥ TPaMOTHO OT PYKH HaIKcaHa B TETPaIn
WM Hale4yaTaHa Ha IPUHTEpE.

B uensx umHauBuAyanuzaluu 3aJaHuid M OOJIBIIETO KOHTPOJIL 32 CaMOCTOSATENbHOW padoToMH,
BapHUaHTBhl KOHTPOJIbHBIX PabOT pacrhpeAessitoTcss MEXIY CTYAEHTaMH-3a0YHUKAMU B COOTBETCTBUM C
MpeIOKEHHOM TabnuIel 1 BKITIOYaloT 1o 12 3aganuii. BapuanT KOHTPOJILHON pabOTHI OMPEIETSETCS 110
HOMEpY 3a4€THOM KHIKKM (WJIM 3aJaeTcsi BEAyLIUM IPENOoJaBaTelIeM), KpOME JIEMOHCTPALMOHHOTO
BapuanTa Ne 30.

BAPUAHTBI KOHTPOJIBHBIX PABOT
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Homepa papuanton

1|2 (3 |4 |5 |6 (7 |8 |9 |10|11 12 |13 |14 15 (16 |17 |18 |19 |20 (21 |22 |23 \24 |25 |26 |27 |28 |29 |30

31|32 |33 |34 |35 36|37 35 |39 |40 |41 |42 |43 |44 |45 |46 |47 |48 |49 |50 |51 |52 (53 |54 |55 |56 |57 |58 |39 |60

61 |62 |63 |64 |65 |66 |67 68 (69 |70 (71|72 |73 |4 |75 |76 |77 |78 |79 |80 |81 |82 (83 |34 |85 |86 |87 |88 |39 90

91|92 |93 (9495 9% |97 |95 (99 | 100| 101) 102| 103| 104| 105| 106 107| 108| 109| 110| 111 112| 113| 114| 115) 116| 117| 118| 119 120

121) 122] 123| 124] 125| 126 127) 128| 129] 130| 131) 132| 133| 134| 135| 136| 137| 138| 139| 140 141| 142| 143 144/ 145| 146| 147| 148 149| 150

151 152| 153| 154| 135| 156 157) 158| 139| 160| 161 162| 163| 164 165| 166| 167| 168| 169 170 171| 172| 173 174| 175| 176| 177 178 179| 180

181) 182) 183 184| 185 186 187 188 189) 190| 191| 192| 193| 194| 195| 196 197 198) 199| 200/ 201| 202| 203| 204| 205| 206| 207| 208| 209| 210

211) 212) 213| 214 215) 216| 217 218| 219| 220) 221 222| 23| 224| 225| 226| 217| 228| 229| 230| 231 232| 233| 234| 235 236| 237| 238| 239 240

241) 42| 43| 244 245| 246| 247| 248| 249| 250 251| 232| 233| 254| 255| 256| 257| 238 259| 260| 261) 262| 263| 264| 265| 266| 267 268 269 270

171 272| 273| 04| 275) 276| 277) 278| 279| 280) 281 282| 283 | 284| 285| 286| 287| 188| 289| 290| 201 292| 293 294| 295 296| 297| 298| 299, 300

301) 302) 303| 304) 305) 306| 307 308| 309| 310/ 311| 312| 313| 314| 315| 316 317| 318| 319| 320| 321 322| 323| 324| 325) 316| 327| 318| 329 330

331) 332) 333| 334 335) 336| 337 338| 339| 340| 341| 342| 343| 344| 345| 346| 347| 348| 349| 350| 351 352| 353| 354| 355 356| 357| 358| 329, 360

BOIIPOCHI, 3AJAYU U YIIPA’KHEHUS JJI5s1 KOHTPOJIbHBIX PABOT
I. OcHoBHBIE XUMHYECKHE TIOHATHS H 3aKOHBI
ATOMHO-MOJIEKYJISIPHOE YUY€HHE, €ro 3HAaueHHE TSI COBPEMEHHONH XMMHUU. ATOMBI U MOJEKyJbl. OTHOCHUTENbHBIE
aTOMHBIE U MOJIEKYJISIPHBIC MACCBHI.
Ennnanna komuuecTBa BemecTBa - Moib. Yuciao ABoranpo. OTHOCHTEIBbHAs MOJIEKYJIIPHAs Macca BEIecTBa. 3aKOH
ABoranpo. MossipHBI 00beM BEIIECTBa B ra3000pa3HOM COCTOSIHUH.
Xumnaeckuit ainement. M3ortomsl. IIpocThie BemecTBa Kak Gopma CymecTBOBaHHS 3JIEMEHTa B CBOOOJHOM COCTOSTHHHU.
AmoTponusi.
Cno>xHble BellecTBa Kak (popMa CyIIECTBOBAHUS 3JIEMEHTOB B XUMUIECKUX COCANHEHHAX. 3aKOH IMOCTOSHCTBA COCTaBa
BeIecTBa. XUMHYecKas (hopMyIia Kak OTpa’KeHHE 3aKOHA IIOCTOSIHCTBA COCTABA.
[pocreiimue u nctuanble Gopmysnsl BemecTB. CTpyKTYpHbIE GOPMYJIBI. 3aKOH COXPAaHEHHSI MAaCChl BELIECTB.
Boruncnuth 00beM rasa, 3aHMMaBIIero npu H.y. 1 1, eciu ero Harpets: a) 10 100°C; 6) mo 130°C; B) mo 500°C (P =
const).
[IpuBecT k HOpMaIBHBIM ycinoBusAM 608 My rasa, uMerorero Temmnepatypy 91° C u nasnenue 98642 Ila.
[TpuBecT k HOpMaIBHBIM ycIoBUsAM 320 M rasa, umeromniero temmeparypy -3° C u gasnenue 103308 Ila.
BpIaucnuTh MOJIEKYJIAPHYIO MaccCy rasa, €CJid OTHOCUTENbHAs TUIOTHOCTh €T0 10 BO3/1yXy paBHa a) 1,45; 6) 1,586.
Beranciuts Maccy 450 mur okcuna cepsl (1V) mpu 80°C u 98642 I1a.
Macca 344 mn raza npu 42°C u 102908 Ila paBHa 0,865 r. Beiuncnute MOJIEKYIISIpHYIO Maccy.
Conepxanne Qocdopa B 0THOM H3 €ro OKCHAOB paBHO 56,4%. [I0THOCTH MapoB 3TOro BemecTBa IO BO3IYXY paBHA
7,6. YcTaHOBHTE MOJICKYISIPHYIO (POPMYITY OKCHIA.
Coenunenne cocrout u3 38,75% kanbius, 20% docdopa n 41,25% kucnopona. OTHOCHUTETbHAS MOJIEKYJSIpHAs Macca
310. BeiBecTr HCTHHHYIO (hOPMYITY BEIIECTBA.
B coeaunenun 1,25% Bomopoma, 38,75% dochopa u 60% xkuciaoposaa, MoyiekyisipHas macca pasHa 80. BriBectu
HCTHHHYIO (POpMYITy COCIMHEHNUS.
BBIYHCINTE CKOJBKO JTUTPOB KUCIOPOAa (H.y.) M CKOJIBKO TPaMMOB CyiIb(uaa nuHKa noTpedyercs aas noixydeHus 8,1 r
OKCHJIA IIMHKa 10 peakuuu: ZnS + O, — ZnO + SO,.
[Ipu pacTBOpeHHM MarHus B COJISTHOM KucioTe obpa3oBaiiock 36 r xmopuaa. Ckosnbko 66110 B3sTO MarHus? CKOJBKO
TPaMMOB COJISTHOH KHCJIOTHI TOTPeO0BaIOCH?
[Tpu cuHTe3e aMMuaka u3pacxonoBano 2,24 1 azota (H.y.). CKOJIbKO aMMHUaKa pu 3TOM MOXET OBITh HOIy4eHO?
CKOJIbKO TOHH jKeJie3a MOKHO Moiy4uTh n3 1200 T xkene3Hoi pysl, conepxareit 80% Fez04?
s nonydenus B naboparopun CO, no peakuun: CaCOz; + HCl — CaCl, + H,O +CO,, 6bu10 B3sT0 50 T Mpamopa,
cozgepkamiero 96% kap6onara. Ckosbko mutpoB CO; (H.y.) IpH 3TOM NOIY4UTCSA?
CkonbKO TpaMMOB cout 0Opasyercst ipu B3aumozericteuu 8,55 r Ba(OH), u 3,75 r HCI.
Brraucnuth kakoe KomdecTBO 1uHKa U 20%-HOW COJITHOM KUCIIOTHI TOTpeOyeTCs s moaydeHus 56 1 Bomopona (H.y,)
Ckonpko kunorpamMmoB 20%-Ho# (hochopHON KUCIOTH MOXKHO moyduth u3 200 kr docdoputa, cogepxamero 70%
Cag(PO4)2 110 YPaBHCHHUIO: Cag(PO4)z + H,SO, — H,PO, + CaS0O,.
1. TepMoxumMuyeckue ypaBHeHHs] H pacyeThl.
JJieMeHTbl XUMHYeCKOH TePMOAMHAMUKH
OCHOBHBIE TIOHATHS U BEIMYMHBI B XUMUYIECKOH TepMOANHAMUKE. BHyTpeHH: s sHeprus, paboTa M SHTAIBIHS CUCTEMBI.
IepBblil 3aKOH TEPMOJMHAMUKHY.
Hampasnenue u mpezen NMpoTeKaHUs MPOLECCOB B M30JIMPOBAHHBIX CHCTEMax. JHTpomus, 3Heprus ['ubbca. Bropoii
3aKOH TEPMOJANHAMHUKH.
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Tennogoit 3¢ dekr peakuuu cropanus CO(r) mo CO,(T) mpu 298 K pasen 284,8 k/lx. CKOJBKO TEIJIOTHI
BBIACTUTCS TIipy cropanuu 14 T CO?
Borunciutes AH® HyS(r), ecitn ipu B3aumoaeticteum 0,5 MOJIb CephI ¢ BOAOPOAOM BbiACHIOCH 10,45 kK TEIUIOTHL
Borunciuth sHTaIbIHI0 00pasoanus SO;(T), ecnu npu croparuu 16 r cepsl BeiaesieTcst 197,6 k[ TEIUTOTHI.
Borunciants AH peakuyu nmupoimsa MeTana, mporekaroero mo cxeme CHy(r) + 0,50,(r) — CO(r) + 2H,(r).
CKonbKO OBUTO B3STO THIPOKCHAA HATPHS, €CIIH MPH €ro HeHTpamu3alu xiopoogopoxoM mo peaknun: NaOH(x) +
HCI(r) — NaCl(x) + Ho(>k) Boigenmtocs 352,9 kJIK TEIUIOTHL
Tennopoit addexr peakuun SO,(T) + 2H,S(r) — 3S (pom6uu.) pasen 233 kJx. Berancnuts AH® 6, H,S (1)
PaccuntaTh, BO3MOXXHO, JIH CaMOIMPOU3BOJIBLHOC TECUCHHE PEAKIUH MpU cTaHAapTHhIX ycnoBusax: Al(k) + Fe,O5(k) —
Fe(K)"P A|203(K)
Paccunrarh, MOXHO JIM NPU CTaHAAPTHBIX YCJIOBUSX MCIOJB30BAaTh ANIOMHHHUI JJIsl BOCCTAHOBIICHUSI MarHus W3 €ro
okcuaa o peakuuu: 2Al(k)+3MgO(x) — 3Mg(k)+ Al,O3(k).
Berancants AG®y , peakiuii, HAyIuX 0 CXEMaM:
a) Fep03(k) + Ha(r) — FezOq(x) + HoO(r)
0) Fes04(x) + CO(r) — Fe(x) + COy(T)
Beruncants AG®, , peaknuii, HIyImux Mo cXeMam:
a) Fe,05(x) + CO(r) — Fe(k) + CO,(1)
6) Fe;03(x) + Ha(r) — Fe(x) + H,0(r)
Omnpenenuts BO3MOXHOCTh ITPOTEKAHMS PEaKIMU MTPH CTAHIAPTHBIX YCIOBHAX:

P,05(K) + H0(x) — PHa(r) + Oy(r).
MO>KHO J11 TOTy4UTh aMMuak npu 25°C 1o peaxiuu:
NH4CI (k) + NaOH(x) — NaCl(x) + NH3(r) + H,O(x)?
PaccunTath npu Kakoi TeMnepaType B CUCTEME YCTAaHOBUTCS XMMHUYECKOE paBHOBECHE:
N(1) + 3H,(r) — 2NHj3(1).
Brerancnute m3menenne sHeprun [n66ca B peakumu 2NOy(T) — N,O4(T) mpu cranmapTHO# Temmeparype, mpu 0 u
100°C. CaenaTh BBIBOA O HampaBieHUM Mpouecca. OnpeneauTb TEMIEPATYpPy, IPH KOTOPOH YCTAHOBUTCS XMMHUECKOE
paBHOBECHE.

I1l. XumMuyeckasi KHHEeTHKA M XUMHYECKOe PaBHOBeCHe

CKOpOCTh XMMHYECKOH pPEakIMd B TOMOTCHHBIX U TETEPOTCHHBIX CHUCTEeMax. BimsiHuMe pasziandHbeIX (AaKTOpoB Ha
CKOPOCTb PEaKIMU B TETEPOTCHHBIX CHCTEMAX.
@DaxTopsl, BIUAIONINE HAa CKOPOCTh PEaKIMH B TOMOTEHHBIX, CHcTeMaX. PaccMoTpeTs Ha mpuMepax.
Teopus akTuBanMy. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT IPUPOIBI PEarupyroIliyX BEIIECTB U KaTalu3aTopa.
Karanus u xaranusatopsl. MexaHu3M JeHCTBUS KaTalu3aTOPOB.
KuHernueckue mnpeacTaBieHHUsi O XUMHYECKOM paBHOBecud. OOpaTHMble W HEOOpaTUMble XMUMHUYECKHE PEaKIUH.
KoncranTa xumnueckoro pasHoBecus. [Ipunmun Jle HlaTense,
@akTOophI, BIUSIONIE HA CMEIIEHNE XUMHIECKOTO PABHOBECHSI.
®azoBbie paBHOBecHs. [IpaBmiio das.
B peakmmm Na(T) + 3H,(T) = 2NHj;(T), KOHIIEHTpanuy BOIOpo/ia 1 a30Ta ObLTH YMEHbBIIEHHI B 3 pa3a. Kak u Bo CKOIBKO
pa3 U3MEHHTCS CKOPOCTh MPSIMOI XUMHUYECKOH peakiun?
Bo ckonbKo pa3 cieayeT yBenUInuTh JaBlIeHHE, YTOObI CKOPOCTh PEAKIIUH
2NO(1) + Oy(r) = 2NOy(r) Bo3poCHa u 10° pa3?
Kak m3menuntcst ckopocts peakuuu 2Hy(T) + O,(r) = 2H,0(T), ecnu a) yBenu4uTh JaBleHHE B cucTeMe B 3 pasa; 0)
YMEHBIINTH 00bEM CHCTEMEBI B 3 pa3a; B) MOBBICUTH KOHIEHTpanuio H, B 3 paza?
Kax m3menutcs cxopocts peakmuu 3A(r) + 2B(r) = C(1), ecnu a) KOHIEHTpanus A yBenndeHa B 2 pasa: 0)
KOHIIeHTpalus B ymensiena B 3 pasa; B) koHIeHTpauus A u B yBennuena B 2 pasa?
TemneparypHslit k03 PUIHEHT CKOPOCTH peakiuu Y paBeH 3. Bo CKOIBKO pa3 yBeIMUUTCA CKOPOCTh PEAKIIHH, €CIH
MOBBICUTH Temnepatypy Ha 40°C?
Temneparypa nossicuinach ¢ 25 10 40°C. Bo ckonbko pa3 Bo3pacTeT CKOPOCTb PEAKIMH, ECIIH Y PaBeH 47?7
CkopocTh HEKOTOPOH peakiyu Bo3pocia B 12 pas. Ha ckonpko rpagycoB Obliia MOBBIIIEHa TEMIEPATypa, €CIIN Y paBeH
2,57
CKOpOCTb HEKOTOPO peakuu Bo3pocia B 124 pasa, y paBeH 3. Ha ckoibko rpagycoB Oblia MOBEIIIICHA TeMIIepaTypa’?

Brruncnute koHcTanty paBHoBecus K. peaknuu A + 2B < C, eciii paBHOBECHbBIE KOHIEHTpAIUK (MOJb/1): [A]
0,12; [B] =0, 24; [C] = 0,295.

PaBHoBecue B peakiun 2NO,(r) == 2NO(1) + O,(r) ycraHOBHIOCH MpH KOHIEHTparmsax (Moib/n): [NO,]
0,03;[NO] =0,09; [O,] = 0,2. Berarciure K, 310l peakuuu.

Peaxuus CO(r) + Cly(r) €= COCl, (r) npotekaer B 06beme 20 1. Cocras paBHoBecHOH cmecn 0,28 r CO, 0,355 T Cly,
0,495 r COCl,. Borunciure K..

BbruncnnTe paBHOBECHBIE KOHIEHTpAalMM BOJOpojna W noja B peakumu H, + I < 2HI, ecii MX HavanbHbIC
KoHIEeHTpanuu coctaBistiau 0,7 n 1,6 MOJIb COOTBETCTBEHHO, @ paBHOBECHAs] KOHLEHTpAIMs HOxoBogopoaa pasHa 0,8
MOJIs/1. Beruncnure K.

PaBHOBECHBIE KOHIICHTPALWU BEIIECTB B oOparumoii peakimu 250, + O, < 25053 cOCTaBIAIOT (mous/m): [SO,]
0,0002, [O,] = 0,004, [S03] = 0,003. Berurciure K, 1 HCXOAHbIE KOHIIEHTPAIIMU JHOKCHIA CEPBI M KHCIIOPO/A.

PaBHOBeCHBIE KOHIIEHTpAIMK BemecTB B oOpatumoit peakmmm Np + 3H, <2 2NH; cocraBsior (momb/m): [Ny]
0,0002, [H,] = 0,004, [NH3] = 0,003. Boruucnute K, 1 uCX0oaHbIe KOHIIEHTPAIIUY a30Ta M BOJOPO/IA.
Kak moBnusier Ha paBHOBECHUE B PEAKIIHAX:

1) 2H, + O, == 2H,0 + Q;
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2) N, + 0, €= 2NO-Q;
a) MIOHM)KCHHE TEMIIEPaTypPhI,
0) MOBBIIIICHHUE ABICHHUSI?
Kak moBnmusier Ha paBHOBECHE B PEAKIIHAX:
1) 2NO, €= N,O4+ Q;
2) 2H,S == 2H,+S,-Q;
a) HOBBILICHHUE TEMIIEPATYPBI;
0) NOHIKCHUE JaBICHUS?
IV. CTtpoenne aroma u nepuoandeckuii 3axon JI. U. Menneneena

CoBpeMeHHBIE TIPECTAaBICHUS O CTPOCHUH aToMa. CTpoeHHe aTOMHOTO SiApa: HYKJIOHBL.
XapaKTepHUCTHKa COCTOSHHA JIIEKTpoHa B aToMe. KBaHTOBBIE YucTa, WX (GU3NIECKUIA CMBICI.
Atomable opbutanu (S-p-d-f-opOuramm). TIpUHIKIBI 3aMOJHEHHS ATOMHBIX OpOWTANed: TPHWHIMI HaUMEHBIICH
sHepruy, npasuwio ['ynaa, 3anpert [laynu.
EMKOCTB 3HEpreTHIeCKUX YPOBHEH U IMOAYPOBHEH. DIEKTPOHHBIE (OPMYIEI (TIPUMEPEI).
KonnuecTBeHHBIE XapaKTEPUCTUKHA OCHOBHBIX CBOMCTB aTOMOB: JHEPIWs HWOHM3AIUH, CPOIACTBO K 3JICKTPOHY,
OTHOCHTENbHAs JIEKTPOOTPULATEIBHOCTh M MX M3MEHEHHUS B 3aBUCHMOCTH OT IOJIOXKEHUS 3JIEMEHTa B MEPHOANYECKOM
cucreme /.M. Menneneea (Ha nmpumepax).
[leproanyeckuii 3aKOH M NMEPUOANYECKAs] CHUCTEMa B CBETE TEOPHU CTPOCHMS aTOMOB. I1epHOIUYHOCTD B M3MEHEHUH
CBOWCTB 3JIEeMEHTOB (paJnycOB aTOMOB, CTEIEHEHl OKHCIEHHS, METAJUIMUYECKUX CBOWCTB) KaK CIIEACTBHUE
MIEPUOANYECKOT0 M3MEHEHUS AJIEKTPOHHBIX KOH(QHUTYpaIiii aTOMOB.
CyIecTBYIOT JH 3JEMEHTHI, Spa aTOMOB KOTOPBIX cofep)kaiau OBl IPOTOHOB OoJbIle, 4eM HeHTpoHoB? OTBeT
mosicHUTe aHanmn30oM [leproandaeckoit CHCTEMBI HIIEMEHTOB.
[onb3ysace Ilepuoauueckoit cucremont .M. MeHneneeBa BBIYMCIUTh YUCIO HNPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB B
aToMax THTaHa, HATPH, TePMaHUs, XpOMa, KACIOPO/Ia, XJIOpa U CEPHI.
CHMBOJT H30TOMa XPOMa ~2p4Cr. COCTAaBHTB MEKTPOHHYIO (POPMyYITy aTOMA.
Anpo atroma comepxkut 10 HEUTPOHOB, 3TEKTpOHHAs 000I0uKa — 9 3nekTpoHOB. Kakoit 3o amemeHT?
Macca siapa aToMa seMenTa paBHa 181 B aJeKTpoHHOM 00004UKe aToMa 73 3JeKTpoHa. YKa3aTh CKOJIEKO HEHTPOHOB U
MIPOTOHOB B SIJIPE, ONPEEIUTh 3JIEMEHT M HAIUCATh €r0 3JIEKTPOHHYIO (hOopMYyITy.
Hamncatp a5eKTpOHHBIE CTPYKTYphl B OCHOBHOM M BO30Y)KJICHHOM COCTOSIHUM aToMOB Kanus, (ocdopa, aaromMuHus,
XpOMa U TUTaHa U ONPENENIUTh 10 HUM BO3MOXKHBIE BaJICHTHOCTH.
CKONIbKO BaJICHTHBIX 3JIEKTPOHOB COJAEP)KAT aTOMBI ¢ MopsiakoBbIMH HoMmepamu 17, 31, 50, 35, 41. CocraButh ux
JJIEKTPOHHBIE (POPMYJIBI.
BHewmHuil 35eKTPOHHBIN CIIOH aTOMOB XMMMYECKUX 3JIEMEHTOB MMEET BHI 3sz3p4, 2822p1, 3d%4s?, Onpenenure 3TH
AJIEMEHTEI.
CKOJIBKO 3JEKTPOHOB OTHAIOT aTOMBI 3JEMEHTOB IPH IpeBpamieHusIX Fe— FeZ+, s SZ’, Ag — Ag+. CocraBbTe
AIEKTPOHHBIE (POPMYITEI AaTOMOB H HOHOB.
CKONBKO 3JIEKTPOHOB MPHOOPETal0T HOHBI TPHU IPOIeccax Fe?*—> Fe¥, CIP* — CI'" Ba* — Ba. CocraBbTe
ANEeKTPOHHEBIE (POPMYITBI BCEX MPECTaBICHHBIX YaCTHII.
COCTaBHB H1EKTPOHHEIC (JOPMYIIBI BCEX NPEICTABICHHEIX HOHOB M aTOMOB, OIIpeenuTe, Kakue u3 nonos Sh>* Te?, I,
Cs" CXOJIHBI 110 CTPOEHHUIO HIEKTPOHHOI 060710uKH ¢ Xe?
CoCTaBHB SIEKTPOHHBIE (POPMYIIBI BCEX MPEACTABICHHBIX HOHOB M aTOMOB, ONpPEJCIHTE, Kakue 13 HoHOB Rb™ Se?*, Br,
Se™ cX0/IHbI [0 CTPOCHHIO YMEKTPOHHOI 060m0uKH ¢ Kr?
CKOJIbKO 3aMOJTHEHHBIX SJIEKTPOHHBIX CJIOEB UMeeTcst y uactuly C, c*, c*, c*.
Hanwcats 31eKTpOHHBIE (POPMYITBI YACTHUIT Ti4+, V5+, Sn2+, 02’, Br, NS’, p¥,

V. Xumuueckas cBsi3b. CTpoeHne BemecTna
OCHOBHBIE THITBI XUMUYECKOH CBS3H: HOHHAS, KOBAJICHTHAS U METAITUYECKas. XapaKTePUCTUKUA XUMHUUECKOU CBS3H.
MexaHu3MBl 00pa3oBaHUs WOHHOW M KOBaJCHTHOH CB3U (0000IIECTBICHHE HECHAapeHHBIX AJIEKTPOHOB W JOHOPHO-
AKIETITOPHBIN).
[onspHOCTH CBs3U. [IOHOPHO-AKIIEITOPHBIN MEXaHU3M 00pa30BaHMs KOBAJIICHTHOH CBs3H. PaccMoTpeTh Ha mpuMepax.
ITonApHOCTB CBA3U U NOJIIPHOCTb MOJIEKYJL. MeXMOJIEKyIJIIpHbIE B3aUMOJCHCTBUSL.
TBepaoe cocTosiHNE BelIecTBa. ATOMHbIE, HOHHBIE I MOJIEKYIIApHbIE KpUCTaIHYecKue pereTkd. CBONWCTBA BEIIECTB C
Pa3JINYHBIM THIIOM KPUCTAJIMYECKO PEelIeTKH.
BasleHTHOCTb U CTENeHb OKUCIICHUS DJIEMEHTOB B COSIMHEHUSIX C PA3JIMYHBIM THIIOM XHMHYECKOH CBSI3H.
Omnpenenure BaJ€HTHOCT U CTENEHL OKUCIIEHUS JIEMEHTOB, U HazoBuTe BenecTBa KNOs, NaySiOs, H,SiOs.
Omnpenenure BaJEHTHOCT U CTENEHL OKUCIEHUS di1eMeHTOB, HazoBute Bemectsa HCI, HCIO, HCIO,, HCIO;, HCIOQ,,.
Onpenenutpb, BAJIEHTHOCTb U CTENEHb OKKUcIeHus B MoJekynax PHs, H,O, CaH,.
OmpenenuTs BaJCHTHOCTh M CTEIICHb OKHCIICHHMs jkene3a B okcupie xenesza (lI), okcune xenesa (l1I) u B cmoxuom
okcune Fes04 (FeO-Fe,03).
Omnpenenure BalieHTHOCTE U ctenieHb okucnenus NHs, NH,OH, HNO,, HNO;.
Omnpenennre BAJICHTHOCTh U CTEIEHb OKHCICHUS XpoMa B okcuae xpoma (l11), okcnne xpoma (VI), xpomare kanus u
Ouxpomare Kajusl.
Omnpenenure cTerneHb OKMCIEHHs DJIEMEHTOB B MoJjieKyiax u HazoBuTe Bemectsa LiCl, Li,SOy, LisN, LiNO;.
Ormpesiennure CTEMeHb OKUCICHHS DIICMEHTOB B MOJICKyJlax Cylb(ura Hartpusi, Opomuaa Gapus, docdara xenesa (I1),
THIpOKapOOHATa KaJIBIIHA, TIEPXI0paTa MarHus.
Pacnonoxure COeTMHEHHS B DS 1O BO3PACTAHHWIO CTETIEHM HMOHHOCTH: XJIOpUA Iie3usi, okcun azota (1), 6Gpommpg
ATFOMUHYS, OKCUJ] KIS, KHCIIOPOI, Tpuxyiopun docdopa.
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97. Tlome3ysace rpaduyeckumMu (opmylaMH yKasaTb B CTOPOHY KaKoro aToMa OyayT CMeLIaThCs JJICKTPOHBI B
coemuuenusx NHs;, CaCl,, Al,Os, BaS, H,0, SiF,.
98.  Kak Gyzxer MeHsThes xapakrep cBssu 1o psgy NaCl—MgCl,—A1Cl,—SiCl,—PCls—SCl,—Cl,?
99. Kak Gyner MeHAThCS Xapakrep cBs3u 1o psaay Li,O—BeO—B,0;—C0O,—N,05—Cl,0;?
100. Kakas u3 xumunueckux csszeir H—CIl, H—Br, H—I, H—S, H—P sBisercs Goyee moiaspHOi? YKaxkuTe, B KaKyrO
CTOPOHY CMEIAeTCs 3JIEKTPOHHAS IUIOTHOCTH CBSI3H.
V1. Peakuuu B pacTBOpax IeKTPOJIUTOB, HOHHbIE PeaKIUu
101. OcHOBHBIEC HOJIOKEHUSI TEOPUHU DIIEKTPOIUTHUECKOH AMCCONMAMU. MeXaHU3M AMCCOIMAIMU BEIIECTB C Pa3IMYHBIM
TUIIOM CBsi3U. ['maparanus HoHOB B pacTBopax. OOpa3oBaHNEe HOHA THJIPOKCOHHUS.
102. Crenenp aucconyanyy 3eKTpoauToB. CHIbHBIE W clla0ble AJIEKTPOJIMTHI. 3aBUCHMOCTh CTENEHH IMCCOLHMAIMH OT
KOHLIEHTPALMH ¥ IPUPOJIBI PACTBOPEHHOTO BELIECTBA U PACTBOPUTEIISL.
103. PaBHOBecue B pacTBOpax cyiadbIX IeKTpoiauToB. KoHCcTaHTa Ancconyanyy ciadbixX 3JeKTPOIUTOB.
104. KwucnoTsl B cBeTe TEOPHH SJICKTPOIUTHYCCKON aumcconmanuu. CTymeH4aras nucconpanus. Peakmum oOMeHa B
pacTBOpax dIEKTPOIIUTOB.
105. OcHoBaHUS B CBETe TEOPHH 3IIEKTPOIUTHUECKON aucconmammu. CrymeHwaras muccormanus. Peakmum oOMeHa B
pacTBOpax dIEKTPOIIUTOB.
106. Comnu B cBeTE TEOPHH MEKTPOIUTHUECKOH muccorumanuu. CTyneHdaras aucconnanys. Peakmmm oOMeHa B pacTBOpax
3IIEKTPOJIUTOB.
107. DOnexTponuTHYEcKas nuccouuanus Bojsl. MlonHoe npousBeneHne Boabl. BogopoaHslil nokaszarens. [lkana pH.
108. Hanwmcatb MOHHBIE YpaBHEHHUS pEaKLUii, IPOTEKAIOINX IPU CMEIIEHHH PAaCTBOPOB:
a) CEpHOM KUCIIOTHI M €JIKOTO HATPa;
0) rUIPOKCHIA MarHus ¥ COJISTHOW KHCJIOTBHI.
109. HanwcaTh HOHHBIE ypaBHEHHS PACTBOPEHHS B CEPHOM KHUCIIOTE CIIEIYIONIMX HEPACTBOPUMBIX B Boje BemecTB: Al(OH)s,
Fe(OH)z, CaCOs.
110. Hanwmcats HOHHBIC YPaBHEHUS PEAKUUH IIPH CMEIICHHH PAaCTBOPOB BELICCTB:
a) cynbdarta HaATPHUS U XJIOpUIa Oapus;
0) XJ0puIa aMMOHHS M TUIPOKCUIA KAITHSL.
111. Hanwcath HOHHBIC YPaBHEHUS PEeaKUUil, IPOUCXOIAIINX IIPH CMELICHHH PACTBOPOB CIICAYIONINX BELIECTB!
a) Ba(NO3), + Alx(SOy)s;
6) Na,SO; + HCI.
112. Hanwucatb, HOHHBIE YPaBHEHUsI PEAKIMH, TPOUCXOIAIINX TIPH CMELICHUH PACTBOPOB CJICAYIOIINX BELIECTB!
a) CaCIz + NazPOy;
06) K;CO3 + H,SO,,
113. HanwucaTb MOHHBIE YpaBHEHHUS peaKkUnii, IPOUCXOSIINX ITPH CMEIICHUH PACTBOPOB CJICTYFOLMX BEIIECTB:
a) les + H,SOy;
0) FeCl; + KOH,
114. HanwcaTh HOHHBIC YPaBHEHUS PEAKUU, MPOUCXOAAIIMX IIPU CMELICHHH PACTBOPOB CJICTYIONINX BELIECTB!
a) Pb(NOs), + MgSOy;
6) NH4;NO; + HCL
115. Hanwmcath HOHHBIC YPaBHEHHUS PEAKUHil, IPOUCXOAAIINX IIPH CMELICHHH PACTBOPOB CIICAYIOLINX BELIECTB:
a) KzS|O3 + H,SOy;
6) CO(NO3)2 + Na3PO4.
116. HanwucaTh HOHHBIC YPABHCHHS B MOJICKYJISIPHOU opme:
a) Zn** + 20H — Zn(OH),|;
6) 2H " + SO5> — SO,1 + H,0.
117. Hanucatb HOHHBIE YpaBHEHUS B MOJIEKYJIAPHOH Popme:
a) AI** + 30H — AI(OH)|;
6) 2H " + COs> — CO,1 + H,0.
118. HanwcaTs HOHHBIC YpaBHEHHS B MOJICKYJLIPHOU (opMe:
a) 2H" + S — H,S1;
6) NH4+ + OH7 g NH3T + Hzo
VII. I'uaposm3 coeit
119. Twuaposu3 coseil B BOAHBIX pacTBopax. Ciyyau ruposiusa (Ha mpuMepax).
120. CwmereHue paBHOBeCHs THIPOIIH3a. Ponb ruiposin3a B OMOJOrHYECKUX U XUMHYECKUX TP OIeCcax.
121. Tloustue o OydepHbix cuctemax. Bunsl OydepHsix cucrem. BydepHbie CHCTEMBI B )KUBBIX OPraHU3MaXx.
122. VYkazaTb Kakue W3 NPUBEJCHHBIX HIKE COJIEH OyIyT MOABEPraThecsl THAPONIM3Y, HAMKCATh MOJEKYISIPHBIC, TOJIHbIE U
KpaTK¥e HOHHBIC ypaBHEHHS (110 CTYIEHM), ompeaesuTh peakimio cpeasl: NaBr, NaClO3, NaCN.
123. VYkazaTpb Kakue W3 NPUBEJCHHBIX HUXKE COJIEH OyIyT MOABEPraThecsl THAPOJIM3Y, HAMKCATh MOJEKYJISPHBIC, ITOJIHBIE U
KpaTKHe MOHHBIC YpaBHEHHU (TI0 CTYMEeHAM), onpeaenuTts peakito cpeast: NH,ClO,, HCOONa, K,S;
124, VYxazaTpb Kakue W3 IPUBEJCHHBIX HI)KE COJIEH OyIyT MOABEPraThecsl THAPONIN3Y, HANMCATh MOJIEKYJISIPHBIC, ITOJIHBIE U
KpaTKue HOHHbBIE ypaBHEHHS (110 CTYIEHIM), onpenenuts peakunto cpeapl: NazSOs, KNO;, KNO,;
125. VYkazaTpb Kakue W3 NPUBEJCHHBIX HM)KE coJel OyayT MoJBepraThbcsi THAPOIN3Y, HANHMCATh MOJIEKYJISPHBIC, TOJIHBIE U
KpaTKHe HOHHBIC YpaBHEHUs (110 CTYMEHsM), onpeaenuTs peakuuto cpeasl: FeCly, Ca(CN),, CaCOs;.
126. VYka3aTpb Kakue W3 NPUBEICHHBIX HIKE COJeH OyIyT MOABEPraThesl THAPONIN3Y, HAIMCATh MOJIEKYJSPHBIC, TIOJIHBIE U
KpaTK¥e HOHHBIE ypaBHEHHS (110 CTYyIeHsM), onpeaesuts peakiuio cpeasl: AlCls, Na,SiOs, FeSOy;
127. VYkazaTb Kakue W3 NPUBEJCHHBIX HWKE COJIEH OyIyT MOABEPraThecsl THAPONIM3Y, HAMKCATh MOJEKYJISPHBIE, IOJIHbIE U
KpaTK¥e HOHHBIE ypaBHEHUS (110 CTymeHsM), onpeaenutsd peakiuto cpeabl: CH;COOK, CuCl,, Ba(NOs),.
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Vka3aTh Kakue M3 NPHUBEACHHBIX HIKE colied OyayT MOJIBEPraThCsl THUIPOJIU3Y, HAIKMCaH, MOJEKYJSIpHBIC,
IOJIHBIE ¥ KPAaTKUE HOHHBIE PaBHEHUS (II0 CTYIIEHAM), onpeaeauts peakuuio cpeabl: NiCly, LiSO3, NH4HS;
VYka3aTe Kakue U3 NPUBEACHHBIX HIDKE Coyeil OyayT MOABEPraThCsl THAPONIN3Y, HAMKCATH MOJEKYISIPHBIC, MTOJHBIC H
KpaTKHe HOHHBIE ypaBHEHHMS (110 CTYIEHAM), onpeneauts peakuuio cpeas: NaClO, (NH,),SO,4, HCOONH,.
VYka3aTh KaKyl0 pEaknuio cpeipl OyIyT MMETh PacTBOPHI CIECAYIONINX COJIEH, MOJTBEPANB 3TO YPABHEHHUSAMH PEaKIMH
TUpOIM3a: CrC|3, Na,S, Zn(N03)2, Ba(NOZ)z.
VYka3aTh KaKyl0 peaknuio cpelpl OyAyT MMETh PacTBOPHI CIEAYIONIINX COJIEH, MOJTBEPANB 3TO YPABHECHHUAMH PEaKIUH
ruapousa: (HCOO),Ba, Mn(ClOy),, NH;NO,
VYKa3zaTh Kakylo peakuuio cpeipl OyJIyT UMETh pacTBOPHI CIEAYIOIINX COJICH, TOATBEPANB 3TO YPABHEHUSMH PEaKIUH
rugposusa: MnSO,4, Mg(H,PO,),, Crls.
VYka3zaTh Kakylo peakuuio cpeipl OyJIyT UMETh pacTBOPHI CIEAYIONINX COJIEH, MOJTBEPANB 3TO YPABHEHHUSIMH PEaKIUH
rugpoimsa: Fey(S0,)s, (CH3COO0),Ba, Bi(NO3),.
Hammcats BO3MOXHBIE ypaBHEHHS PEakIHii THAPOJIN3a B COKPAIICHHOM M MOJHOM HOHHOM BHJE M YKa3aTh PEaKIMIO
cpensl B pactBopax cienyrommx comneit: (NH4),COsz, Ca(HS),, NazAsOy,.
Hammcats BO3MOXHBIE YpaBHEHHMS PEaknuii THIPOIN3a B COKPALICHHOM M IIOJIHOM HOHHOM BHJIE M yKa3aTh pEaKIHIO
cpemsl B pacTBopax cienyronmmx coineit: NaHCO;, BaSO3z, MnCl,,
Hammcats BO3MOXHBIE YpaBHEHHMS pPEaknuil THIPOIN3a B COKPALICHHOM M IIOJIHOM HOHHOM BHJIE M yKa3aTh pEaKIHIO
cpemsl B pactBopax ciexyromux coineit: (CH;COO)zAl, NaBr,  LiHSO,