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1. Ilepeuyenb MiIaHNpPYyeMBbIX pe3yJIbTATOB 00y4eHusI MO AUCUUILIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTe/JbHOH NPOrpaMMbl

1.1. []enu oceoenus oucyuniusl

HensiMu 0CBOEHUST TUCHUTIIIUHBI SIBJISIOTCS:

- (opMUpOBaHHE COBPEMEHHOTO HAyYHOTO IPEACTaBICHHS O BEIIECTBE KaK OJHOM M3 BHUOB
JBIDKYIICHCS MaTepuu, O MyTsIX, MEXaHU3MaX M CIoco0ax MpeBpallleHUus] OJHUX BEIIECTB B APYrue, u
HEOOXOUMBIX JIJIsl TPO(GECCHOHATBHON ACSITEILHOCTA COBOKYITHOCTH KOMITETEHITUH;

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

-OCBOCHHE 3HAHUU 0 PyHAAMEHTaIbHBIX XUMUUYECKUX 3aKOHAX U MPUHIUMAX, JISKAIIUX B OCHOBE
COBPEMEHHOW XUMUYECKOW KApTUHBI MHUPA; Han0O0JIee BAXKHBIX OTKPBITUSAX B 00JIaCTH XUMHUU, OKA3aBIIHX
ONpEIETAIOIIEE BIUSIHUE HA PA3BUTUE TEXHUKU U TEXHOJIOTUHU; METOAAX HAy4YHOI'O MO3HAHUS IPUPOBL;

- OBIQJICHHE YMEHUSMHU MPUMCHITH TMOJYYCHHBIC 3HAHHS I OOBSICHEHUS Pa3HOOOpPa3HBIX
XUMUYECKUX SIBJICHUH U CBOMCTB BEIIECTB; OLIEHKU POJIM XMMUU B PA3BUTHUH COBPEMEHHBIX TEXHOJIOTUHN U
MOJIy4YCHUH HOBBIX MaTE€pPHAJIOB;

- OBJIaJICHHE YMEHHUSMH NPOBOAUTH HAOIIOACHMS, TJIAHUPOBATH M BBIMOIHITH HKCIEPUMEHTHI,
BBIJIBUTATh THUMIOTE3bl U CTPOUTH MOJECIIH, MPUMEHSThH MOJYYCHHBIC 3HAHUS 10 XUMUU JUJIST OOBSICHEHUS
pa3HOO00pPa3HBIX XUMUYECKUX SIBJICHUI; MPAKTUYECKOTO MCIOIb30BAHUS XUMUYECKUX 3HAHUI; OIICHUBATh
JIOCTOBEPHOCTH €CTECTBEHHOHAYUYHON MH(OpMAIuu;

- pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, WHTEIICKTYyaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
mpolecce MPUOOPETEHHs] 3HAHMM M yYMEHHH 1O XHMHH C HMCIOJIb30BAaHUEM DPa3IUYHBIX HMCTOYHHUKOB
uH(pOpPMaIIUU U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHUH;

- BOCIHUTAHHE YOCXKICHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB TMPHUPOJIbI, TMPUHATUS
OTHOCUTEIIbHOCTH TaKOro II03HAaHUS, HECMOTPSs Ha BCIO CHIY OOBEKTUBHOCTU TOCJEIHErO;
WCIIOJIb30BaHUs JIOCTIDKCHUN (DU3MKH Ha 0J1aro pa3BUTHS YEJIOBCUSCKON IMUBHIIM3AINN; HEOOXOIMMOCTH
COTPYAHHMYECTBA B MPOLIECCE COBMECTHOT'O BBINOJHEHMS 33J]1a4, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHHIO
ONIMOHEHTAa MPHU OOCYKJIEHUU MPOOJIEM €CTECTBEHHOHAYYHOTO COJEPXKAHHUSA, TOTOBHOCTH K MOpPaJIbHO-
STUYECKOM OIIEHKE HCIOJb30BaHUS HAYYHBIX JOCTHKEHHUM, YyBCTBA OTBETCTBEHHOCTH 3a 3alllUTYy
OKpYKaloIleH Cpeibl;

- HCIIOJIb30BAaHME TPHOOPETEHHBIX 3HAHUN M yMEHMH JUIS pelIeHUs NPAKTHUYECKHUX 3a7ad
MOBCETHEBHOM  KU3HM, oOecrnedueHuss O€30MacHOCTH  COOCTBEHHOM  JKM3HH,  PAIMOHAIBLHOTO
MPUPOIOTIONB30BAHUS U OXPAaHBI OKPYKAIOIIEH cpe/bl; HeOOXOIUMOCTH BECTH 3JIOPOBBIM 00pa3 KU3HU,
XUMHYECKHA TPAMOTHOTO OTHOIIICHHS K Cpe/ie 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. Komnemenyuu obyuyaroujecocs, ghopmupyemvle 8 pe3yibmame 0C80eHUs OUCYUNTUHBL

B pe3yjibTaTe OCBOCHUA NUCHHUIUINHBI Y 06yqa}0m1/1xc;1 (1)0pMI/Ipy}0TC5{ CJICAYIOMNUC KOMIICTCHIITUH:

Kon HaumeHoBaHMe KOMIIETEHIINH CriennaabHOCTh U (UITH)
KOMIICTCHIINU HaIpaBJICHUEC ITOATOTOBKHN
1 2 3
OK-7 CIOCOOHOCTHIO K caMOOpraHU3aINHI u | 27.03.02 «YmpaBieHue
caM000pa30BaHMIO KaueCTBOM))

1.3. llepeuenv naanupyemulx pe3yibmamos 00yueHus no OUCYUNIUHE

TexHomoruu GOpMHUPOBAHUS Cpenctsa u
Pe3ysbTaThl OCBOCHUS AUCIMILIMHbI 3asBJICHHBIX PE3YJILTATOB MO

10 YKa3aHHBIM
YKa3aHHBIM pe3yJbTaTaM

pe3yibTaTamMm
3naem: OK-7 -Jlekmus; -CobecemoBanue;
CMBIC]I XMMHYECKUX TIOHATHH, BEJIMYMH W 3aKOHOB; | -IIpoOiieMHbIC JIeKIINN; -Ompoc 1o

XUMUYECKYIO TEPMUHOJIOTHIO, ocHOBHbIE | -Jlekuus ¢ pazoopom KOHTPOJIBHBIM

TEXHOJIOTUU OIICHKHN
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XMMHMYECKHE 3aKOHBI U 3aBUCUMOCTH; MECTO XUMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA; POJIb XUMUHU B
dbopmupoBaHuM Kpyro3zopa # (GYHKIHOHATHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl PEUICHMs MPAKTUYECKUX
3a/a4; MPUHLMIBI U METOJBl PEIICHUS XUMUYECKHX
3a/1a4, XMMHUYECKOI'O aHaliu3a M MOJEJIMPOBAHMUS,
TEOPETUYECKOIO u HKCIEPUMEHTAIBHOIO
HCCIIEIOBaHMsI; COBPEMEHHBIE IIPOOJIEMBl XUMMH;
COCTOSIHME W TEPCIEKTUBBI Pa3BUTHs 3HAHUHU 00
OKPY’KaIOIEH CPEE U )KU3HU YEIIOBEKa,

KOHKPETHBIX CUTYAIIHii,
-CamocrosTenbHas padoTa.

BOTIPOCaM.

Ymeem: OK-7

OIIMCBHIBATh M OOBIACHATh XHMHUUYCCKHC SBIICHHUS U
CBOMCTBa BEIIECTB C HCIIOJIb30BAHUEM XHMHUUYECKHUX
MOHATUH, TEOPHM, 3aKOHOB M 3aKOHOMEPHOCTEW;
o0pabaThIBaTh, OOBSCHATH pe3ynbTaThI
MPOBEACHHBIX ONBITOB M JIeJaTh BBIBOJBI, JaBaTh
KOJINYECTBEHHbIC OLEHKH W MPOBOIUTH PACUYETHI MO
XUMHYECKUM (GopMysiaM H ypaBHEHHUSAM; pelIaTh
XUMUYECKHE 3a/aud; [PUMEHATh IOJyYEHHbIE
3HaHUS JUISI OOBSCHEHHUS YCJIOBHHA MPOTECKAHUS
XMMHYECKUX MPOIECCOB B MPUPOJE U IS MPUHATUS
MPAKTUYECKUX PEIICHUI B IOBCEJHEBHOW KU3HU;

-JIaboparopnas paboTa;
-CamocrosTenbHas padoTa.

-CobecenmoBanue;
-3amura
J1a00paTOPHBIX
pabor.

Hmeem npakmuueckuit onstm: OK-7

BBITIOJIHCHUSI XUMHUYECKMX PACUE€TOB M  OICHOK;
MOJIb30BAHUSA ~ XUMHUYECKOW  TEPMUHOJIOTHEW U
CUMBOJIMKOM; HCIIOJIb30BaHUS METOJIOB HAY4YHOTO
Mo3HaHUS: HaOIIOJeHNe, OMNHCAHHe, HU3MEpPEHHeE,
AKCIIEPUMEHT; MPUMEHEHHS METOJIOB MO3HAHUS TMPHU
pEIlIeHNU MPAKTUYECKUX 3ajay; MPUMEHEHUS MPaBul
TEXHUKH  O€30MaCHOCTH TMpPU  HMCIOJIb30BAaHUU
XUMUYECKUX  BEIIECTB, aHalIM3a XUMHUYECKOH
WH(pOpMaIU, TTOJIY4aeMOM U3 Pa3HBIX HCTOYHUKOB;

-JIaboparopHas paboTa;
-CamocrosTenbHas padoTa.

-CobecemoBaHue;
-3anura
J1a00paTOPHBIX
pabor.

2. MecTo IMCHMILIMHBI B CTPYKTYpe 00pa30oBaTebHOii MPporpaMMbl

JlucuuiuinHa OTHOCUTCS K 0a30Boi uactu. Ee ocBoeHMe ocyliecTBisercs B B 3 cemecTpe — y
CTYJEHTOB O4YHOI (pOpMBbI 00YUEHHUS; B 4 CEMECTPE — y CTYI€HTOB 3a0UHOM (POpMBI 00yUEHUSI.

Ne HanmeHnoBaHue TMCHMIUIMH, ONIPEAEIISIOMIMNX Kon xomnerenuuu(it)
/1 MEXIUCIUIUIMHAPHBIE CBSI3U
IIpeowecmsyrowue oucyuniurvl
1 MaremaTtuka OK-7
2 DKOJIOTHSI OK-9
3 dwusuka OK-7
[locnenyromue AUCIUTIINHBI
1 Bbe3onacHOCTE XU3HENEATEILHOCTHU | OK-9

3. O0beM JUCHMIIJIMHBI B 324eTHBIX eIMHULAX € YKA3aHHEM KOJHYeCTBA aKaJeMHYeCKUX YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aroluXxcs ¢ npenojasaresieM (110 BUAaM y4eOHbIX
3aHATHIA) U HA CAMOCTOSAITEJIbHYIO padoTy

PaCHpCILCJ'ICHI/IC OHJa BPEMCHH 110 CCMCCTpaM U BUJIaM 3aHATHHI

Bunsr 3ansTuit ouHas popma O04HO-3a04Has ¢popma | 3aouHas popma
00y4YeHHS 00y4YeHHS 00y4YeHHS

Htoro yacos 144 4. - 144 .

3a4EeTHBIX €ANMHUIL 43.e. 43.e.




Jlexmnu (4ac) 22 - 4
[IpakTrnueckue (cemuHapckue) - - -
3aHATHS (Jac)

JlaboparopHble paboTHI (4ac) 36 - 10
CamocTosrenpHas pabora (4Jac) 59 - 121
KypcoBoii mpoekr (pabota) (+,-) - -

KonTtposbHast padora (+,-) - -

DK3aMeH, CeMeCTp /4Jac. 3/27 - 4/9
3auet (muddepeHIpPOBAHHBIN 3a4eT), - - -
CeMecTp

KonTponpHas pabora, cemectp - - 4

4. ConepskaHue IMCHUIIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMHUYeCKUX YaCOB U BHI0B Y4eOHbIX 3aHATHI

4.1. ConepxxaHue QMCUMILTAHBI

Ne Pa3ngen muciuInuIinHbl Bunpl yueOHBIX 3aHATHH, CpenctBa u
/1 BKJIFOYAsl CAMOCTOSTEIbHYIO TEXHOJIOTHHU
paboTy CTYJIEHTOB U OIICHKH
TPYAOEMKOCTh (B aKaJIeMUUECKUX
yacax)
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1 | Pazoen 1 Teopemuueckasn u 11/-12 - 18/-/5 | 25/-/71 | -Cobecenopanue.
Heopzanu4ecKkas Xxumus -OpoHTabHas
I'maBa 1. OcHOBHBIE HOHSITHS U 3aKOHBI becena.

XUMUH -UHuBUAYyabHBIN
I'maBa 2. CtpoeHue aToMa U NepUOAMYECKUIL Ompoc.
-3ammuTa  OT4YETOB

3aKOH

I'maBa 3. Xumunueckast cBsi3b

I'naBa 4. KoMruiekcHbIe COSTMHEHUS

I'maBa 5. CocTosiHUE BeEIECTBA

['maBa 6. ®U3UKO-XUMUUYECKUE
3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii

I'maBa 7. ®U3UKO-XUMHUUYECKAS TEOPUS
PacTBOPOB 2JIEKTPOJIUTOB U HEJIEKTPOJIUTOB
I'maBa 8. JlucriepcHble CUCTEMBI

I'maBa 9. Teopust OKHCIUTETBHO-
BOCCTAHOBUTEJIBHBIX IIPOLIECCOB

I'maa 10. KauecTBeHHBIN U KOJIWYECTBEHHBIN
aHaJIN3 BEIECTB

I'masa 11. Baxueiimme kimacchol
HEOPraHUYECKUX COCAUHEHUIN

I'maBa 12. Dnements [ rpynmsr (Bogopo,
JIUTUMN, HATPUM, IOATPYIIIA KA,
MOATPYIIA MEAH

I'naBa 13. Dnements! 11 rpynms! (Gepummii,
MarHui, NOArpyIa KaJIbLKs, NOArpynna
[IMHKA)

I'maBa 14. Dnementsr 11 rpymmest (6op,

no J1a0opaTopHbIM
paboram




TIOMHUHHM, MOATPYIIa rajius, NoArpyInna
CKaH[USs, TAHTAHOUIbI, aKTUHOM/IHI )

I'maBa 15. Dnements IV rpynmesl (yriaepo,
KpEeMHUH, MOATPYIITa TepPMaHUs, MOATPYIa
TUTaHa

['maBa 16. DnemenTst V rpymisl (30T,
dbocdop, moArpyra MplIbsIKa, HOATPYyIIIa
BaHa/IM)

I'maBa 17. DnemenTtst VI rpynimsl (KUCIOPOI,
cepa, MOJATPyIIa CeJIeHa, TOATPyIa Xpoma)
I'maBa 18. DnemenTtsr VII rpynmsr (drop,
XJIOp, MOArpyIIa 6poMa, MOArpyIIa
Maprasiia)

I'nmaBa 19. Onementst VIII rpynms! (renuii,
HEOH, aproH, MOArpyIIa KpUITOHa,
MOJrpyIa ee3a, MOArpymnna KooanbTa,
MOATPYIIA HUKEJIA)

Pa3zoen 2 Opzanuueckasn xumus u Hayaia
MamepuanosedeHus

I'maBa 20. OOwas xapakTepucTuka
OpPraHUYECKUX COCIMHCHUM

I'naBa 21. Ankansl

I'naBa 22. IluknoankaHbl

I'naBa 23. AnkeHsl

I'naBa 24. AnkagueHsl

I'maBa 25. AnkuHbI (aLleTUIIEHDI)

['maBa 26. ApomaTuyeckue yriieBogopoabl
(apensr)

I'maBa 27. I'napokcuiibHbIE COETUHEHUS
(ciupThl)

I'maBa 28. KapOoHMIIbHBIE COETUHEHUS
(anmpaerupl, KETOHDI)

I'naBa 29. KapGoHOBBIE KUCIIOTHI

I'nmaBa 30. CnoxHbie 3pUpbI

I'maa 31. YrneBons (caxapa)

I'naBa 32. AMuHEBI

I'maBa 33. AMHMHOKHUCIOTEI, IENTUILI U OEIKU
I'maBa 34. T'eTepolMKINYECKUE COCTUHEHHUS.
HyxknenHnoBble KUCTOTHI

I'naBa 35. CuaTeTnyeckue
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

I'maa 36. Xumudeckue CBOMCTBA
MarepuaioB, IPUMEHSIEMBIX TTPU
M3TOTOBJICHUH W SKCIUTyaTaIliy U3/ICTTUH B
TEXHOJIOTHSIX CEpBHUCA.

11/-12

- 18/-I5

34/-150

-CobecenmoBaHue.
-OponTanbHas
Oecena.
-UauBuayaIbHbIM
orpoc.

-3ammra  OT4YETOB
no J1a0opaTopHBIM
paboTtam

UTOTO

22/-14

- 36/-110

59/-/1121

JK3aMeH

4.2.ConepxaHue NPaAKTHYECKUX (CEMHUHAPCKUX) 3aHATHI
IIpakmuyeckue (cemunapckue pabomul) 1o MCUMILIMHE YIEOHBIM IUIAHOM HE NPEedyCMOMpPeEHbl

4.3.Coaepxanue 1a00paTOPHBIX padoT

HaumenoBanue 1abopaTopHbIX O6bem yacoB

pabot

HanmeHnoBaHme TeMEBI JAUCHUITIIMHBI

Jlaboparopnass pabora Ne 1. 2/-12

Texuuka 0€e301acHOCTH u

OcCHOBHEIE

IIOHATHUSA

xumun.  Cocras,
CTpOeHI/Ie nu CBOfICTBa ATOMOB XHMHNUYCCKUX




OCHOBHBIC TMpaBWjia paboOTHl B
XUMHYECKOH J1abopaTOpHH.

sneMeHToB.  llepuomnueckuii  3aKOH U
nepuoanueckas cucrema JI.1. Menneneesa.
[TepuoauuHOCTH CBOICTB XUMHUYECKUX
3JIEMEHTOB M HUX COEAUHEHHI. XUMHUYECKHE
CBA3M U CTPOEHME BewiecTBa. MeTomabl
BAJIGHTHBIX  CBsI3€l M MOJIEKYJISIPHBIX
opOuTanei. MexMOJIeKYISIpHOE
B3aUMO/ICHICTBHUE. Bonopoanas CBSI3b.
XuMHueckass  CBA3b B KOMIUIEKCHBIX
coenuHeHuAX. KomiementapHocTs. Xumus
KOMIIJIEKCHBIX COEJIMHEHHH.

Jlaboparopnass pabora Ne 2.
[Tonyuenue u CBOIICTBa
HEOPraHUYECKUX COCIUHEHUN

21-12

OcHoBHple  noHgTus  xumuu.  Cocras,
CTPOCHUE W CBOMCTBA aTOMOB XHMHYECKHX
snemeHToB.  Ilepmonnueckuii  3akoH U
nepuoauyeckas cucrema [[.W. Menaeneena.
[TepuoanuuHOCTH CBOWCTB XAMHUYECKHUX
9JIEMEHTOB M WX COCIMHCHUH. XUMHYECKHUE
CBSA3M U CTPOCHHE BemiecTBa. MeToabl
BAJICHTHBIX  CBSI3éM M MOJIEKYJISIPHBIX
opburaneil. MexmonexynspHoe
B3aUMOJCHCTBHE. Bonopoanas CBS3b.
XuMuyeckas  CBI3b B KOMIIIEKCHBIX
coequHeHusx. KommeMeHTapHOCTh. XUMUS
KOMILJICKCHBIX COCIUHCHUMN.

JlabopaTopnas  pabora Ne 3.
MonsipHass Macca. XHUMHYECKHU
SKBUBAJICHT

OcHoBHple  moHATHS  xuMuH.  CocTas,
CTPOEHUE W CBOWCTBA aTOMOB XHMHUYECKHX
aneMeHToB.  llepuonnyeckuii  3aKOH U
nepuonnueckas cucrema .M. Menneneesa.
[TepuoauuHOCTD CBOMCTB XHUMHYECKHX
JJIEMEHTOB M HMX COEIWHEHWH. XMMHYECKHE
CBSI3M M CTPOEHHME BelecTBa. MeToasl
BAJIGHTHBIX  CBA3€d W MOJICKYJIAPHBIX
opOuTaei. MexMoekysspHoe
B3alMOJICUCTBHE. Bonoponnas CBSI3b.
XuMudeckas CBSI3b B KOMILJIEKCHBIX
coennHeHUAX. KomiemenTapHocTb. Xumus
KOMILIEKCHBIX COCIUHEHUIA.

JlaGopatopnass pabora Ne 4.

OcHOBHBIE 3aKOHOMEPHOCTH
MPOTCKAHHUSI XUMHUYECKHX
MPOIIECCOB

21-12

Xnmuueckas TEpPMOJWMHAMHKA W KHWHCTHKA:
SHepreTuka XUMUYECKUX IPOLIECCOB,
xumMuueckoe U (azoBoe  paBHOBECHE,
KosiebarenbHble  peakuuu. 3akoH ['ecca.

OcHOBBl ~ KaTanmu3a:  KaTaliu3aTopbl |
KaTaJUTUYECKUE  CUCTEMBI.  XHMHUYECKOE
paBHOBecCHE, MIPUHIUIT Jle-larense.
KonebarenbHubie peaxkiuu. Ckopoctb

MPOTEKAHUS XMMHMYECKHUX IPOLIECCOB H
MeTOlbl ee peryiaupoBaHus. lIporexanue
XUMHUYECKHUX MPOIECCOB, CKOPOCTH.

JlabopaTopnas  pabora Ne 5.
PacTtBopsI.

ArperaTHoe COCTOsSIHHME BelecTB. TBeproe
TEJI0, KpUCTaJIbl. PacTBOpPBI HEANEKTPOIUTOB
u ux cBoicTBa. CnocoObl BBIpaKEHUS
KOHIOCHTpAallMu pacTBOPOB. HpI/IFOTOBJ'IeHI/IH
pacTBOPOB € 33/JaHHOM KOHLIEHTPALUEH.

JlaGopaTopHas  pabora Ne 6.
I'mpponus cosen.

Teopust 3IEKTPOJUTHYECKON IHCCOIUALIUN
AppeHuyca, pacTBOpPbI AJIEKTPOJUTOB U UX
cBoicTBa. 3akoH pazdamieHust OcTBanbiaa.




[IpousBenenue PacTBOPUMOCTH.
[IpoTronuTnyeckoe paBHOBECUE, BOJOPOIHBIN
rokasarenb. KHCIOTHO-OCHOBHBIE CBOWCTBA
BelIEeCTB. | uApOIU3 CoJIei.

JlaGopaTopHas  pabora Ne 7.
AncopOunoHHbIE IIPOLIECCBI.
JlucriepcHbIe CHCTEMBI.

JlucniepcHbie  cUCTeMbl.  [1OBEpXHOCTHBIC
SIBIICHUS U aJICOPOITHSL.

JlaGopaTopnas  pabora Ne 8.
OKHCIUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIINH.

OKHCINTEIFHO-BOCCTAHOBUTEIIbHEIE
CBOMCTBA BEILIECTB U OB-peaxkiuu,
CTaHJApTHBIE  SJEKTPOJHBIC  TMOTEHIUAIIBI.
DIEKTPOXUMHUYECKHUE CUCTEMBI, PEaKIIMOHHAs
CIIOCOOHOCTL  BEIIECTB. T"anpBannyeckue
3JIEMEHTBI, KOPPO3HS, DIICKTPOITH3.

JlaGopaTopnas  pabora Ne O,
lanpBannveckue AJIEMEHTHI.
DnekTponus

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE
CBOMCTBA BEILECTB u OB-peaxnuuy,
CTaHJApPTHBIE BJIEKTPOJIHBbIE IOTEHIHUAJIBI.
9JICKTpOXI/IMI/I‘-IeCKI/I€ CHUCTCMbI, pCAKIIMOHHAA
CIIOCOOHOCTh ~ BEILECTB. ["anpBannyeckue
JIEMEHTHI, KOPPO3Hsl, IEKTPOIIH3.

10

Jlaboparopuass pabora Ne 10.
Onpenencaue Ka4eCTBEHHOT'O
COCTaBa BEIICCTB.

XuMmu4deckass — UACHTU(UKAIUS  BEIIECTB:
KAueCTBCHHBIM M KOJHMYSCTBCHHBIM aHaIU3,
aHAJTUTUYECCKUN CHUTHAJ, XHUMHYECKHH,
(UBNKO-XUMHUYECKUI U GU3NIECKUN aHATIH3.

11

Jlaboparopnass pabora Ne 11.
OmnpeneneHue  KOJIMYECTBEHHOTO
COCTaBa BEILICCTB

XuMmu4deckass — UACHTU(UKAIUS  BEIIECTB:
KAueCTBECHHBIM M KOJHMYCCTBCHHBIM aHaIU3,
aHAJTUTUYECCKUN CHUTHAJ, XHUMHYECKHI,
(U3NKO-XUMHUYECKUI 1 HU3NIECKUN aHATIH3.

12

JlabopaTopHass pabora Ne 12.
DU3NKO-XMMHUYECKHUE CBOMCTBA S-
3JIEMEHTOB IIEPUOINYECKON
CHCTEMEI.

OcHoBHple  moHATHS  xuMuH.  CocTas,
CTPOEHUE W CBOWMCTBA aTOMOB XHMHYECKHX
aneMeHToB.  llepuonnuecknii  3aKOH U
nepuoanueckas cucrema /.M. Menneneena.
[TepuoanuHOCTH CBOMCTB XHUMHYECKHX
JJIEMEHTOB M HMX COEIWHEHUH. XMMHYECKHE
CBSI3M M CTPOCHHME BelecTBa. MeTonasl
BAJIGHTHBIX  CBS3€ W MOJIEKYJISAPHBIX
opOuTaei. MexMoekysspHoe
B3alMOJICUCTBHE. Bonoponnas CBSI3b.
Xumuaeckast CBSI3b B KOMILJIEKCHBIX
coennHeHUsAX. KomiementapHocTb. Xumus
KOMILIEKCHBIX COECIUHEHUIA.

13

JlaGoparopnass pabora Ne 13.
OU3UKO-XMMHYECKHE CBOWMCTBA P —
HJIEMEHTOB EepUOTNIECKOM
CHCTEMBI.

OcHoBHbIe  ToHATHS  xuMuH.  CocTtas,
CTPOEHUE U CBOWCTBA aTOMOB XHMHYECKHUX
aneMeHToB.  llepuonnyeckuii  3aKOH WU
nepuoanueckas cucrema /.M. Menneneesa.
[TepuoauuHOCTH CBOICTB XUMHUYECKUX
9JIEMEHTOB U HUX COCAUHECHUN. XUMHUYECKHE
CBSI3M W CTPOCHHME BelecTBa. MeToabl
BAJIGHTHBIX  CBS3€ M MOJIEKYJISIPHBIX
opburaneil. MexmMonexynsipHoe
B3aHMOJICHCTBUE. Bonopoanas CBSI3b.
XumMuyeckas  CBI3b B  KOMINUIEKCHBIX
coenuHeHusx. KommuemeHnTapHoCcTh. XuUMus
KOMIIJICKCHBIX COCIUHCHUH.

14

JlaGoparopnast pabGora Ne 14.
®dusnko-xuMuveckue cpoiicrea d —
2JIEMEHTOB IIEPUOIUYECKON

OcHoBHbic  moHATHS  XxuMuH.  CocrTas,
CTPOCHHE W CBOMCTBA aTOMOB XHWMHYECKHX
anemMeHToB.  Ilepuonuueckuil  3aKOH WU
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CHUCTEMEI. nepuoauueckas cucrema J[.M. Menneneena.
[TepuoanuHOCTH CBOWCTB XUMUAYECKUX
3JIEMEHTOB M MX COCAUHEHUH. XUMHUUYECKHE
CBS3M M CTpPOGHHE BemecTBa. MeTosl
BAJCHTHBIX  CBSI3€l M MOJIEKYJISIPHBIX
opOuTasei. MexMoneKyasipHoe
B3aMMOJICIICTBHE. Bonoponnas CBSI3b.
XuMudeckass  CBS3b B KOMIUICKCHBIX
coequHeHusaX. KomminemeHTapHOCTb. XUMHUS
KOMIUIEKCHBIX COCIMHEHUMU.

15 2/-12 DneMeHThI opranndeckoit xumuw. [lomyuenue
JlaGopaTopHas pabGora Ne 15. ! Ob Y1

. u CBOICTBa BEIIECTB. [Tpuponnbie

DU3UKO-XUMUYECKHE CBOMCTBA
XUMHYECKHE COETUHEHHUSI. Knaccst

npeleabHbIX U HENpeJesbHbBIX .

OpPTaHHYECKUX COCTUHECHHI: TpeIelbHbIC H
yTII€BOJOPOIOB.
HENPEeJENIbHbBIE YTIIEBOJAOPO/IbL.

16 | JlaGopatopnass paGora Ne 16. 2 Knaccer OpPraHUYeCKHUX COCIMHEHUIL:
OU3NKO-XUMUYECKUE CBOIICTBa KHUCITIOPOJI- U a30TCOJeprKaIlIKie MPOU3BOIHBIC
MIPOU3BOJIHBIX YTIIEBOAOPOBOIOB. yTII€BOJOPOAOB U JIp.

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

. OenmkuM,  yraeBombl. | eTepOIMKINYeCKHe

DU3UKO-XUMUYECKHE CBOMCTBA

9 COETUHEHHUSI. Hyxkneunoseie KHCIIOTBHI.

OMOOpPraHNYECKUX COSAUHEHUN.
®epmenTsl. XKupel u nunuael. buonoaumepst.

18 2/-12 Oprannyeckre U HEOPTaHUIECKUE TTOJIMMEPHI
Jlaboparopnass pabora No 18. U ONTUTOMEpBl. MeTo bl MONTyueHusl, CTPOCHHE
DU3UKO-XUMUYECKHE CBOIICTBA M CBOWCTBA  MOJUMEPOB. XUMHUYECKHE
BBICOKOMOJIEKYJISIPHBIX CBOMCTBa MaTepUANOB, MPUMEHSIEMBIX MPH
CUHTCTHYECKUX COCAMHCHU. W3TOTOBJICHAM W OKCIUTyaTalluu W3JSIHNA B

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

5. YueOHo-MeToANYecKOe o0ecniedeHHE CAMOCTOATEIbHOM padoThl
00y4YaKOIIUXCS M0 TUCHHUILINHE

TexHoJIornuecKasi KapTa caMoCTOSITE/IbHOI PadoThl CTyIeHTa

Utorossiii CpenctBa u O6nem
. Bua gestenbHOCTH CTYACHTOB
Kon peanusyemoii MPOAYKT TEXHOJIOTHUH 4acoB
(3aaHUS HA CAMOCTOSITEIIbHYIO .
KOMITCTEHIIHU CaMOCTOSITEIILHOM OLICHKH
paboty)
paboThI
1 2 3 4 5
OK-7 CamMocTosTenbHOE U3YyUEHHE PA3/IEIOB Koncnekr cobecenoBanue | 29/-/30
JUCHHUIUIMHBI U OTACIbHBIX BOIPOCOB,
yKa3bIBa€MBIX  TIPEIOJaBaTeyieM Ha
JICKIMSX; TOJTOTOBKY K BBITIOJIHEHHIO
3aJ]aHUH TIPOMEKYTOYHOTO KOHTPOJIS,
MOJITOTOBKA K 3a4ETy
OK-7 [HoaroroBka K nabopatopubiM | JKypHan oTueroB | cobecemoBanue | 20/-/30
paboram 1o 1a60paTOpHBIM
pabotam
OK-7 BBINONHUTE MUCHMEHHYIO PabOTy MO KonrposbHas cobecenosanue | -/-/40
UHIMBUAYAJIBHOMY  33JaHHI0 U3 pabora
CIKMCKA TEMAaTHKH KOHTPOJIbHBIX paboT
OK-7 Hammcanuwe pedepara mo Teme u3 Pedepar cobecenoBanme | 10/-/21
CIHCKA TEeMAaTUKHU pedepaToB
Hroro | 59/-/121

Jlureparypa: 1,2,3,6,7,8,9,11
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Coaeprxanue 3aJaHuil JJIs1 CAMOCTOATEJIBHOM padoThI

- KOHCHEKM — CIIONCHbIL CNOCOO U3NIONCEHUSI COOEPIHCAHUS KHUSU WU CMAmbl 8 JN02UHeCKOU
nocnedosamenvrHocmu. Koncnexm axxymyaupyem 6 cebe npedvioywjue 6udvl 3anucu, no380aAem
8CeCMOpOHHe 0X8amumy cooepiicanue KHueu, cmamou. [losmomy ymenue cocmasisims NiaH, Me3uUChl,
oenamu 8bINUCKYU U Opyeue 3anucu onpeoessaem u mexHoI02ulo COCMAasieHuss KOHCneKma.

- pechepam - nucbMeHHbIL OOKIAO UTU BbICIYNIEHUE NO ONPEOeNEHHOU meme, 8 KOMOpPOM COOpaHa
ungopmayus u3 O00OHO20 UNU HECKOIbKUX UCMOUYHUKOS. Pegepamvi mocym aensimvcs usnoxcenuem
CO0epPHCAnUST HAYUHOU PAOOMblL, XY00HCECMEEHHOU KHUSU U M. 1.

Temui 012 KOHCHEKMUPOBAHUA
Pazoen I Teopemuueckas u Heopeanuueckas Xumus

XuMHS KaKk CHCTEMa 3HAHUW O BELIECTBAX U HUX IpeBpalleHusX. [IoHATHE XMMHUYECKOro 3JIEMEHTA.
ATOMHO-MOJIEKYJIIpHAs. TEOPHsl. 3aKOH COXPAaHEHHs MAcChl U DHEPTUU. TeopHst XMMHUYECKOIO CTPOCHHS.
lazoBbie 3akoHbl xuMHH. ATOMHas wacca. MornekynsipHas wacca. Monb. MonsipHas Macca.
CrexuoMeTpruecKne 3aKOHbI. 3aKOH IIOCTOSIHCTBA COCTAaBA.

CoBpemMeHHass HOMEHKJIaTypa HEOpraHMYecKux BelecTB. Kiaccudukanus npocTbiXx, OMHApHBIX U
CJIOKHBIX HEOPraHUYECKHUX coeuHeHuil. HectexnomeTpuyueckue CoeJMHEHMSL.

Mopnenu crpoenust aroma. Iloctynatel bopa. KBantoBblii Xapaktep 3Hepruu. COOTHOLIEHHE [€
boiina. IMpunuun neompenenennoctu ['eitsenbepra. Ksantoswie uucna. Ilpunnun Ilaymu. IlpaBuio
I'ynna. IpaBuno KieukoBckoro.

Cospemennas (opmynupoBka Ilepuoguueckoro 3akoHa. CTpyKTypa NepUOIUYECKON CUCTEMBI U €€
CBSI3b C DJICKTPOHHOH CTPYKTypol aToMoB. [lepnonn4HOCTE B M3MEHEHHUHU DJIEKTPOHHON KOH(UTYpaIuu
atoMoB. Ileproasl u rpynnsl. [lepuogu4HOCTs B U3MEHEHUM BEJIMYMH PaJNyCOB, SJHEPTMH MOHU3ALNH,
CPOJICTBA K DJIEKTPOHY, IIEKTPOOTPULATEIBHOCTH aTOMOB.

IIpupona XxuMHUYECKON CBsA3U. XapaKTEPUCTUKU XMMHUYECKON CBSI3U: DHEPIHs, AJIMHA, MOJIIPHOCTb.
BanieHTHOCTS.

KoBanentnast cBs3p. Meton BaneHTHbiX cBszeir (BC). Merox monekymnspubix opOutaneir (MO).
Hacpimaemocts M HampaBiIeHHOCTh KOBAJIEHTHOH cBsi3u. Tumbl ruOpuau3anuu aTOMHBIX OpOUTaiei.
THUIBI KOBaJIEHTHBIX MOJIEKYIL.

Nonnas cBs3b. Merammueckast CBs3b.

MexMoneKysspHoe B3aUMOJICHCTBUE (a1eKTpoCcTaTHYECKOE u JIOHOPHO-aKLIEITOPHOE
B3aUMOJICHCTBUE MOJIeKYJ). BomopoiHas cBs3b.

Kommnekcoobpa3zoBanue. XuUMuYeckas CBSi3b B KOMIUIGKCHBIX — coeAMHEHUsX. [lonsaTus
KOOPJIMHALIMOHHON XMMUU: HEHTPAIBbHBIA ATOM M €70 KOOPIANHALMOHHOE YHCIIO; JIUTAH/Ibl; BHYTPEHHSSA U
BHEIIIHAS KOOpAMHAIMOHHbIe chepbl. HoMeHknaTtypa, M30Mepust U TEOPHUM CTPOEHUS KOMIUIEKCHBIX
coennHeHUN. [loHATHE O XMMHYECKOM TepMOJAMHAMHUKE. TepMOIMHAMHYECKHE CHCTEMBbl. BHYTpeHH:A
sHeprus. [lepBblil 3aKk0H TepMOAMHAMHUKU. DHTaIbNUA. TepMoxuMudeckue pacuersl. 3akoH ['ecca u ero
CIIECTBUS. DHEPrus XUMHUYECKOW CBsI3U. BTOpoil 3aKOH TepMOAMHAMMKH. DHTPONUS KaK TeIoBas
KOOPJIMHATA COCTOSTHUS.

Ckopocth xumuueckux peakiuil. Koncranra ckopoctu. 3akoH aedctByrommx macc (I'ympadepr-
Baare). KoncranTtel xumuueckoro paBHoBecud. Ilpunnun Jle Hlatenbe. Xumuueckoe paBHOBECHE B
TOMOTE€HHBIX U TE€TEPOTreHHBIX CHUCTEMax. YPaBHEHHUS H30TEPMbI, H30XOpbl M M300apbl PEAKIIHH.
3aBUCHUMOCTb CKOPOCTH pE€aKkLHMM OT TEMIIepaTypbl. ODHEpPIrus aKkTUBALMU. YpaBHEHHE AppeHuyca.
[lonsTne o karammsze. MexaHU3MBbl KaTaIUTHYECKUX peaknuil. ABrokarann3. ['OMOreHHsli u
TeTEPOreHHBIN KaTaJIn3.

TBepnoe cocTosiHME: METAIUIMYECKHE, KOBAJICHTHBIC, WOHHBIE W MOJIEKYJSIPHBIE KPHUCTaJUIbL.
[IpencraBnenne o 30HHOM Teopuu. [lomympoBoaHMKH, AUANIEKTpUKH. TBepabie pacTBopsl AMopdHOe
COCTOSIHHE.

I'azoBoe cocrosinue. I'azoBbie pacTBOpEL. I1nazma.

Ousuko-xuMuyeckass Teopust pacTBopoB. Ilpomecc oOpazoBanusi pacTtBopoB. 3akoH Pays.
Temmeparypa 3amep3aHusi UM KumneHus pactBopoB. Ocmoc U ocMoTuyeckoe jaaBieHHe. CrocoOsbl
BBIPAKEHMSI KOHIIEHTPALMU PaCTBOPOB.

OnexrponuTuyeckas noHu3alus. CTeneHb 1 KOHCTaHTa MOHU3AIMK. 3aKoH pa30aBienus OcTBalba.
AKTUBHOCTh. KHCIOTHO-OCHOBHAsi MOHU3aIMsA. Teopru KUCIOT U OCHOBaHUW. BoOpoiHbIN MOKa3aTeb.
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OOmMeHHbIE peakuuu MEXY noHamu. IIpousBeneHue pacTBOPUMOCTH. Peakiuun
HEUTpaIM3aliU U TUIPOJIN3A.

Knaccudpukanusa mucnepcHbix cucreM. OnTUYecKue M MOJIEKYISIPHO-KMHETUYECKHE CBOMCTBA
JCTIEPCHBIX cucTeM (OpoyHOBCKOE IBHXeHUe, Tuddy3us, cenumentanus). Ddpdexr Papanes-Turnans.
3akon Ctokca. Ctpoenne KowiouaHbIx cucteM. I[lpaBwino Ilanera-®asHca. IloBepxHOCTHBIE |
agcopbumonnsie sBineHus. Koarymsmms w menrtusanus. [lpaBuno Tapau. Copb6umst (aGcopOums,
azcopOus, xemocopOius). Dddext Pebunnepa. [loBepxHOCTHO-akTHBHBIC BelecTBa. [IpaBwmiio [[roxio-
Tpay6e. ComobOunm3arus. Xpomarorpadus. dnexkrpodopes u anekrpoocmoc. YpaBHeHnue ['enpMrombiia-
CMOI1yXOBCKOTO.

Baxneiiimume oxucnurenu u BocctaHoButenu. Knaccudukaius OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX
peakuuit (OBP). CocraBnenue ypasuenuit OBP. Hanpasnenue OBP.

Crangaptabeie snekTpojanbie noteHuuanel. DJIC. @opmyna HepHcra-OlHiureiHa. XuMuUuecKue
MCTOYHUKHU TOKAa. XUMUYECKas U AJIEKTPOXUMHUECKass KOppo3us. MeTo bl 3alUThl OT KOPPO3HUH.

DOnexTponan3: AHOJIHBIE W KaTOJHBIE IMPOLECChl. DJIEKTPOJIU3 PACIUIaBOB U BOAHBIX PAcCTBOPOB
JIEKTPOJIUTOB. DJIEKTPOJIU3 C UHEPTHBIMU U aKTUBHBIMU 3JI€KTpoAamMu. 3akoHbl Dapazest.

Xumuyeckue, (¢u3nueckue UM OMOJOTMYECKHMEe METOJbl  aHaiu3a. Makpo-, MHKpO- U
yiabTpaMUKpoaHanu3. OCHOBHBIE THUIBl XUMUYECKUX DPEAKIUN B AHAIUTUYECKOW XMMMHU: KHUCIOTHO-
OCHOBHBIE,  KOMILJIEKCOOOpa30BaHUS,  OKUCJICHHUS-BOCCTAHOBIEHUs.  lcrmomp3yemble  MPOLIECCHI:
OCAXKIEHHE-PAaCTBOPEHHE, dBKCTpakuus, copobuusa. Kiaccudukanmss KaTHOHOB M aHHMOHOB Ha
aQHAIUTUYECKUE TPYNMbl. Xpomartorpadhuyeckue MEeTOoAbl aHanu3a. |’ paBUMETpUYECKUil METO/ aHalu3a.
Tutpumerpuueckue MeTonbl aHanu3a. KuHeTnueckue MeToJbl aHanu3a. DJIEKTPOXUMHUYECKHE METObI
ananuza. [lorennmomerpus. Kynonomerpusa. Boabprammepomerpusi. CHEKTPOCKONMUYECKHUE METOIBI
aHaJIM3a.

DOnekTpoHHass KOH(UTrypaiusi, pa3Mep aToMa, SHEepPruu HoHuzauuu. Dusnueckue, XUMHUYECKHE
CBOICTBa, MOJyYEHUE W MPUMEHEHHUE IPOCTHIX BELIECTB U OCHOBHBIX TUIIOB coeAMHEHUU. Bomopon.
OnemenTsl A rpynmnsl (menoynsie Metamisl) u Ib rpynmnel. Onementst IIA rpymnmsl (6epuiiuii, Maruid,
HIeJI09HO-3eMenbHble MeTaiuibl) U 1Ib rpynmer. Onementsr IIIA rpynmer (6op, amoMUHHA, TOATPYIIIA
ranus) u [1Ib rpynmnel. JlanTanuel 1 akTUHUIBL. DneMeHThl [VA rpynmsl (yriaepos, KpeMHU, ToArpyIna
repmanns) u [V rpynmel. Dnements! VA rpymmsl (a30t, ¢pocdop, moarpymnma Meimbsika) 1 Vb rpynmsl.
Onementsl VIA rpynnsl (kucnopon, noarpynna cepsl) U VI b rpynnsl. Onementst VIIA rpymnimsl
(ranorensl) u VIIb rpynnel. Onementsl VIIIA rpynnst (unepthbie rasel) u VIIIB rpynne! (moarpynma
JKenes3a, IUIaTHHBI).

Pazoen 2 Opeanuueckasn xumusi u HAYAIA MAMEPUATOBEOCHUS

OCHOBHBIE TIOJIOKEHUSI TEOPHUM CTPOEHHUS OpraHudyeckux coenuHeHud (A.M. Bytiepos).
BanentHocTh aromoB. Tumbel rubpuauzanuu aToMa yriepoja B OpPraHMYECKUX COECIUHEHUSX. THUIIbI
YIJIEPOJHOIO CKENleTa, AlUKIMYECKHe, LUKINYECKUE U TETEPOLMKINYECKHE coeNuHEHHsA. OCHOBHBIE
¢yuknuonansHele  rpynnbl.  MIOITAK. T'omonuThueckuii W TE€TEpOIMTUYECKUN pPas3pblB  CBS3U.
WNunykTuBHBIN 1 Me30MepHbIi 3¢ dekTrl 3amecTuTeneid. OCHOBBI CTEPEOXUMUHU.

['omonornueckue psapl, U30MepUs U HOMEHKJIATypa OpraHMYeckux coeauHeHuil. [IpuponHbie
UCTOYHUKU. MeTronpl cHHTE3a. XUMHUYECKHE CBOMCTBA. AJKaHbl. AJKEHBbl. AJKUHBL. AJIKaJNEHBI.
ANUIUKINYECKUE COeANHEHUs. ApeHbl. ['anoreHnpous3BoHbIE YriIeBOAOPOI0B. MeTalaoopraHn4ecKue
coeHeHus. [ MIPOKCUNPOU3BOJHBIE YIJIEBOJOPOIOB (OJHOATOMHBIE M MHOTIOaTOMHBIE CIHPTHI,
denomnsl). [Ipocteie r3dupbl. Anpaerunbl u keToHbl. KapOoHOBBIE KHCIIOTHI M UX TPOU3BOAHBIC (CIIOKHBIC
3¢upbl, aMuabl, JBYXOCHOBHBIE KHCIOTHI). Hurtpocoeaunenus. AmuHbl. [lMazocoequHeHHUs.
['eTeporukinyeckne COeIUHEHUS. AMUHOKWCIOTHI, TENTUABI W OelKu. YTieBoasl. HykiienHOBBIE
KHCJIOTHI.

Opranuueckre M HEOPraHUYECKUE IMOJIMMEPhl M OJUroMepbl. MeToabl MOIy4eHHs, CTPOCHUE H
cBoiicTBa monuMepoB. lcmonp3oBaHME XMMHMYECKHX COEAUHEHMM B  TEXHOJIOTHAX CEpBHCa
(KOHCTPYKIIMOHHBIE, AJIEKTPOTEXHUYECKHE MaTepHalibl, XUMUYECKHE BOJOKHA M IIACTMAcChl, roproye-
cMa3ouHble MaTepuainsl). [IpoOaeMbl 3auThl OKpykarolei cpebl. be30TX0aHbIe TEXHOIOTHH.

Temwt pechepamos
1. T'umoTe3sl 0 MPOUCXOXKIACHUH W DBOJIIONUHM 3EMIIH, KaK TUIAHETHI COJTHEYHOW CHUCTeMBI. Monens
BHYTPEHHETO CTPOEHUSI 3EMIIH.
2. [IpoucxoxxaeHue U OCHOBHBIE ATAIbl ABOJIOIMH KU3HU HA 3eMJI€ B cBeTe TunoTe3sl A. OnapuHa u
JUK. Xonnerina.
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3. TI'maBHbIe »dnemMeHTHI Ouochepsl W WX 3HAYCHHE B OMOTEHHOM KPYTOBOPOTE BEIIECCTRBA.

4. OCHOBHBIE UCTOYHUKH (OPMUPOBAHUS XUMUYECKOTO COCTaBa atMoc(hepbl. XUMUYECKUM COCTaB
aTMocQepBhl.

5. BnusiHEEe OCHOBHBIX XMMHUYECKUX MPOIECCOB, MPOTEKAIONINX B BEPXHHUX CIOSX aTMoc(hepsl U B
Tporocdepe, Ha XUMUYECKHI cocTaB aTMOC(EPHI.

6. TunnyHbIe HETaTUBHBIE MTOCIIEACTBHUS TII00AIEHOTO U JIOKAJILHOTO 3arpsi3HEHUs] aTMOC(hephl.

7. Kucnotueie noxau. Mexanu3m o0pa3oBaHHsS KUCIOTHBIX JOXKACH. BiusHue KUCIOTHBIX AOXKICH
Ha TPUPOTHBIC OOBEKTHI.

8. Xumus npupoaasix BoJ. OCHOBHEIE CBEJIEHUs O THaApocdepe.

9. XuMHYECKHI COCTaB KOHTHHEHTAJIBbHBIX IOBEPXHOCTHBIX BOJL M OCHOBHBIE IPOILIECCHI €ro
dbopmupoBaHUs.

10.XuMust TIaBHBIX HIOHOB B MOPCKOM BOJI€ U UX XUMHUUYECKUI KPYrOBOPOT.

11. Xumus nemocdepsl. [Iporeccsl GopMUpOBaHUS XUMHUYECKOTO COCTaBa Ta3000pa3HOM, KUJAKOU H
TBepaoH ¢a3 nmouBsl. OCHOBHBIE reochepHblie () YHKIUU TOYBBI.

12. Xumus mutochepbl. XUMHUECKUI COCTaB 3eMHOW KOPBI M BEpXHEH MAaHTUU 3EMIIH.

13. Ilporeccol popMUPOBAHUS METATIOHOCHBIX OCAJKOB B IITyOOKUX BIIaJUHAX MOpPEN U OKEaHOB.

14. OOmue 3aKOHOMEPHOCTH pacIlpenesieHHs] XMMHUYECKHX BeIeCTB B Ouocdepe u (PU3UKO-
XUMHYECKHE MOJIETTH X PACIIPOCTPAHECHHUS.

15. Murparnus BemecTB B 6nocdepe. 3aKOHOMEPHOCTH U (POPMBI MUTPAIIUN XUMHUYECKUX 3JIEMEHTOB
B MTOBEPXHOCTHBIX BOJIaX U B IOYBEHHOM Ipoduie.

16. Xummueckasi 1 paguanoHHas CTOMKOCTh KEPAMUKH

17. Xumuueckoe 3arpsi3HeHUE BOIHOM cpebl

18. XuMusi — COFO3HUK MEIUITMHBI

19. Dranbl pa3BUTHS CTEKJIOICITHS

20. XIMU 4 B Guonoruu, MEAWIIMHE U TPOU3BOJICTBE JIEKAPCTBEHHBIX MPEIApaTOB.

21. IluHK ¥ XUMUYECKHE UCTOYHUKH TOKA Ha €r0 OCHOBE

22. DTWICH U €T0 MPOU3BOJIHEIC B IPOMBIIINICHHOM OPraHUYeCKOM CHHTE3e

23. Xumnueckue U GU3NKOXMMHYECKHE METO/IbI OUUCTKH CTOYHBIX BOJI

24. Metoa xpoMaTorpaguaeckoro pas3aeiacHus

25. CoBpeMeHHbIe TU3eIbHbIC, CYIOBBIE U TSXKEIbIE MOTOPHBIE TOTLUIHBA

Bonpocwvi ona camoxkonmponsn

1. OcHOBHBIE OHATHS U 3aKOHBI XUMHH.

2. CtpoeHue aTOMOB XUMHUYECKHX IJIEMEHTOB.

3. Tlepuoamueckuii 3aKOH U MepHOANYECKast CHCTeMa XUMUIeckux nemeHToB J[.M. Menneneesa.

4. Xumudeckasi CBsI3b.

5. MeTopl BaJIEHTHBIX CBSI3€H U MOJICKYJISIPHBIX OpOUTasen.

6. MexmonekynsapHoe Baumojeiicteue. BogopoaHas cBs3b.

7. ArperaTtHoe COCTOSIHUE BEIIECTB.

8. PacTBOpBI HEANEKTPOIUTOB U UX CBOMCTBA. CITOCOOBI BEIPAKEHUS KOHIICHTPAIIMH PACTBOPOB.

9. Xumunueckas TepMoauHaMuKa. 3akoH ['ecca.

10. Xumuueckasi KHHETHKA.

11. Xumnueckoe paBHoBecue. [Ipunnumn Jle Hlarense.

12. Teopus 37IEKTPOIIUTUUECKON JUCCOIMAIIMU. PaCTBOPHI 2JIEKTPOIUTOB U UX CBOMCTBA.

13. Peaknun HelTpanusanuy 1 THIPOIIN3A.

14. Bonopoansiii nokazarens. [IponsBeaenne pacTBOPUMOCTH.

15. XUMHA KOMITJIEKCHBIX COeTMHEHUI.

16. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

17. DJIEKTPOAHBIE MOTEHIMATbl. XUMHUYECKHUE NCTOYHUKH AJIEKTPUUYECKON SHEPTHUH.

18.  Xummueckas U ANEKTPOXUMUUYECKAS KOPPO3USL.

19. DIEeKTPOIH3.

20. JucnepcHbie cucTeMbl (KIacCH(PUKAIUs; ONTHYECKHE U  MOJIEKYISIPHO-KMHETUYECKUE
CBOICTBA).

21. Komnnonaneie (KOIIOUAHO-TUCTIEPCHBIE) CUCTEMBI.

22. [ToBepxHOCTHBIE U aJCOPOIIMOHHBIC SIBJICHUS HA TPAaHMIIEC pa3jaena das.

23. KauecTBeHHBIN aHAIN3 BELIECTB.


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

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.

37.
38.

39.
40.

41.

42.
43.

44,
45.
46.
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KonnuecTBeHHBII aHANIN3 BELIECTB.
Bakneiimune Ki1accbl HEOPraHUYECKUX COCTMHEHUM.
OnemenTsl | rpynnel nepuoandecko cucremsl .M. Menaeneesa.
Onemenrts! Il rpynnsl nepuoanueckoit cucremsl .M. Menneneesa.
OnemenTsl 11 rpynnsl nepuoauueckoit cucremsl .M. Menneneena.
OnemenTsl IV rpynmsl nepuoanyeckoi cucrtemsl .. Meneneena.
DneMeHThl V rpymibl nepuoauyeckoit cucremsl 1.1, Menneneena.
Onementsl VI rpynmsl nepuoaunuecko cucremsl .M. Menneneesa.
Onementsl VII rpynmel nepuoaudeckoit cuctemsl /.M. Menaeneesa.
OnemenTtsl VIII rpynnel nepuoandeckoi cucremsl .M. Menaeneena.
Teopus cTpoeHUst OpraHUYeCKUX COeAMHEHUM. AJKaHbl. ['oMooruyeckue psijbl, U30Mepust 1
HOMEHKJIaTypa. MeTosbl cuHTe3a. XMMUYECKHUE CBOMCTBA.
Anxenbl. AnkaaueHbl. ['omosornuyeckue psiapl, H30MepuUs U HOMEHKJIaTypa. MeTomsl
cuHTe3a. XMMHYECKUE CBOMCTBA.
AnkuHBL.  AJMIMKIMYECKHWE  coequHeHus. ['oMonormyeckue  psiabl, H30MEpHUs U
HOMEHKJIaTypa. MeTosbl cuHTe3a. XMMHUYECKUE CBOMCTBA.
Apenbl. Homenknarypa. Metoabl cuHTe3a. XMMUYECKHE CBOKCTBA.
['uIpoKCUTIPOU3BOAHBIE YTIIEBOAOPOIOB (0JHOATOMHBIE U MHOTOATOMHBIE CIIUPTHI, (DEHOIBI).
Homenkiarypa. Merozsl cuHTe3a. XUMHUYECKHE CBOKCTBA.
Anpnerunsl U keTtoHbl. Homenkiiatypa. Meroasl cuHTe3a. XMMUYECKHUE CBOMCTBA.
KapOoHoBBIE KHCIOTBI M HMX NPOU3BOJAHBIC (CIOXKHBIE 3(UPHI, aMHUJIbI, JIBYXOCHOBHBIC
kucnotel). Homenknarypa. Metozasl cuHTe3a. XUMUYECKUE CBOMCTBA.
Amunbl.  Hutpocoenunenusa. Jlumazocoenunenus. HomeHknatypa. Meroael  cuHTE3A.
XHUMHUYECKUE CBOKCTBA.
I'ereponukimmueckue coequnennsa. Homenkmarypa. Meroasl cuHTe3a. XMMUYECKHAE CBOMCTBA.
AMUHOKUCIOTHL, mentuasl U Oenku. Homenkiarypa. Mertonbl cuHTe3a. XHUMHUYECKHE
CBOMCTBA.
Yraesoasl. Homenknarypa. Merobl cuHTe3a. XMMUYECKUE CBOMCTBA.
Hyxnennosslie kucnorsl. Homenknatypa. Meronbl cuHTe3a. XMMUYECKUE CBOMCTBA.
BricokOMONEeKynsipHbIE CHHTETHYECKHWE coeluHeHus (monumepbl). MeTonbl CHHTE3a.
XHWMHYECKHE CBOMCTBA.

Tecmoegvie 3a0anus 011 CamoOKOHmMPOA

1. Slnpo aToma cOCTOUT U3

A. DJIIEKTPOHBI U HEUTPOHBI

B. 251€KTpOHBI ¥ TPOTOHBI

C. IpOTOHBI U HEUTPOHBI

D. Bce Bbllenepe4rcieHHoe

Otget: Bapuant C

2. Yucno Moseld pacTBOPEHHOIO BELIECTBA, IPUCYTCTBYIOIIETO B | KT pacCTBOPUTENS HA3bIBAETCS
A. MOJISUIBHOCTD

B. MmonspHOCTB

C. HOpMAJIBHOCTh

D. popmanbHOCTH

Otser: Bapuant A

3. HaubGonee 351eKTpOOTPHUIIATEIbHBIM JIEMEHTOM CPEJIU MPEICTABIEHHBIX HUXKE €CTh
A. HaTpuit

B. 6pom

C. drop

D. kucnopon

Otser: Bapuant C

4. Kakoil MeTai1 UCIIONB3YeTCs ITIsl U3BJICUECHUSI MEeJIU U3 pacTBOpa cyiabdaTa Meau

A. Na
B. Ag
C. Hg
D. Fe
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OtBet: Bapuant D

5. Yucno -3nextpoHoB B Fe2 + (Z =26) He paBHa

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

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

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

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

Otset: Bapuant D

6. Meramutyprudeckuii Ipouecc, B KOTOPOM MeETall IOJYy4YeH B pPAacIUIaBIEHHOM COCTOSIHHM,
Ha3bIBACTCS

A. BumiaBka

B. OGxwur

C. IlpokanuBanue

D. Ilena pazmenieHus

OtBet: Bapuant A

7. Haubonee apeBHUE MOPOJBI B 3eMHOW KOpe OBLIM KOT/Ia-TO PACIUIABJICH, M MPHIIUIA U3 TITYOUHBI
3emid. PacrinaBneHHas mopoja, Ha3plBaeMasi MarmMoil, BbIOpachlBajIoCh B BYJIKAHWYECKUX U3BEPKEHUH B
Hayajie 3¢€MHOM KU3HU U 3aTBEPJIEBAET B CKAIbHBIX OPOJaX, Ha3bIBAEMbIX

A. rpaHuT

B. 6azanbT

C. marmatudeckue nHopoJsl

D. ocanounsie moposl

Otser: Bapuant C

8. 3aKOH, KOTOPBII IJIACUT, YTO KOJIMYECTBO ra3a, PACTBOPEHHOI'O B JKHUJKOCTH, MPONOPLHOHATBHO
€ro napuuaibHOMy JaBJICHHIO

A. 3akoH JlanmpTOHA

B. 3akon I'eii JIroccaka

C. 3akon 'enpu

D. 3akon Payns

Ortset: Bapuant C

9. OcHoBHOM Oy(hepHOi CUCTEMOI KPOBH YEJIOBEKA €CTh

A. H2CO3 — HCO3

B. H2CO3 — CO32-

C. CH3COOH — CH3COO—

D. NH2CONH2 — NH2CONH+

Otset: Bapuant A

10. I'a3, mpucytcTByOmUi B cTparochepe, KOTOPbI OTPHUIBTPOBBIBAET HEKOTOPHIE U3 COJIHEYHOTO
yIbTPapuOIETOBOrO U3TyYeHUs U obecrieunBaeT 3 (HEKTUBHYIO 3aIUTY OT JIyU€BOI'O OPAKEHUSI )KUBBIX
CYLIECTB

A. renui

B. o30n

C. kucnopoa

D. meran

Otser: Bapuant B

11. Haubonee yacTo UCMONb3yeMbIM OTOETHBATENEM SBISETCS

A. ankoroib

B. nByokucs yraepoaa

C. xqop

D. xnopun Hatpus

Otser: Bapuant C

12. SInpo aTroma BoJ1opo/a COCTOUT U3

A. Tompko 1 mpoTron

B. 1 nporon + 2 HeiTpoHa

C. Tonbko 1 HelTpoH

D. Tonbko 1 anexTpon

OtBet: Bapuant A

13. Temto, HeoOXoaAMMOE AJIsl TIOBBILICHHS TeMIepaTypsl Tesa Ha 1K HazbiBaercs



16

A. ynenbHas TEIIOEMKOCTb

B. rennoemMkocTh

C. BOISIHON DKBHUBAJIEHT

D. Hu onvH U3 BBIILIETIEPEYUCICHHBIX

OtBet: Bapuant B

14. Macca P40O10, xotopsie OyayT noxydeHsl B pe3ynbrate peakiuu 1,33 r P4 u 5,07 kucnopona

A. 2.05 rpamm

B. 3.05 rpamm

C. 4.05 rpamm

D. 5.05 rpamm

OtBet: Bapuaut B

15. OKTaHOBOE YUCIIO HOJIb IPUCBANBAETCS

A. 2-meTni-oKTaHa

B. H-renTan

C. u300KTaH

D. 3-mMeTun-okrana

OtBer: Bapuaut B

16. MeTasui, KOTOPBI UCIONIB3YyeTCs B KaUyecTBE KaTajlu3aTopa Py MMIPOreHu3alul Macel

A. Ni

B. Pb

C.Cu

D. Pt

OtBet: Bapuant A

17. Haubouee pacnpocTpaHeHHBIM HHEPTHBIM I'a30M B aTMoc(depe ecTh

A. He

B. Ne

C. Ar

D. Xe

Ortset: Bapuant C

18. Jlatunckoe cinoBo «PopMuka» o3HadaeT Mmypased. Ha3BaHue «MypaBbrHas KMCIOTa» MOJYy4arOT
U3 3TOTO JJATUHCKOTO CJI0Ba, IOTOMY YTO

A. Dta xucnota, B IpeBHHE BpeMeHa, Obl1a HCIOIb30BaHA JIJIsl YCTPAaHEHUsI MypaBeHHUKOB

B. Ora enkas xucnora BeIIENSIETCS MypaBbsIMH, YTOOBI OTOIHATh BParos

C. Ota kucnoTa Oblja BIEpBbIE MOJyUeHa TyTEM IEePErOHKH MypaBbEB

D. MypaBbeB NpUBJIEKAET 3aMax 3TON KUCIOThI

Ortset: Bapuant C

19. Pyna, kotopoii B m300mmu B Muanm

A. MOHanuT

B. miiaBukoBbIil mmat

C. OOKCHTBI

D. maraetur

Otset: Bapuant A

20. HacneacTBeHHbIE NPU3HAKY OPTAaHU3Ma KOHTPOJIUPYIOTCS

A. monexynsl PHK

B. nykneotugoB

C. monekynst JIHK D. ¢pepmenTsI

Otser: Bapuant C

21. KosnnuecTBo TemioBaii SJHEPIUH BBIAEIAEMOE NP 3KUTAaHUN YEJIOBEUYECKUM TEJIOM | rpaMM xupa

A. 30 KIx

B. 1 KlIx

C. 39 KIx

D. 29 K]k

Otget: Bapuant C

22. Kakoe uncino mouert CO2, conepxur 16 r kucinopona?

A. 0,5 Mo

B. 0,2 monb



C. 0,4 monnp
D. 0,25 moip
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Otset: Bapuant A. Ogun monbs CO2 umeer Maccy 44 r u 32 r O2. Tak 16 r O2 cootHOCATCS K 22 T

CO2umm 0,5 monb

23. OCHOBHOE MPUMEHEHHUE COJIM B PALIMOHE SIBIISACTCS
A. caenarb BKYC MUY JIydIle
B. nmpou3BoauTh B HEOOJBIITNX KOJUYECTBAX COJISHYIO KHUCIOTY, HEOOXOIUMYIO ISl TIEpeBapUBaHUS

MTUITHA

C. o0eryuTsb npouecc NpUroTOBICHUS MUILU

D. moBeICHTE PAaCTBOPUMOCTD YaCTHII ITUIIX B BOJC

OtBet: Bapuaut B

24. MoHOoMep MOJIUATUIICHA

A. BUHWJIXJIOpU]T
B. stnnen
C. >TUII0BBIN CIUPT

D. Hu oivH U3 BhIlIEIEPEUUCICHHBIX

OtBer: Bapuaut B

25. baeck meramia 00ycioBIeH

A. BBICOKas IJIOTHOCTH
B. BeICcOKast moMpoBKa

C. ero xumuyeckasi ”HEpTHOCTb
D. Hanuure cBOOOAHBIX DJIEKTPOHOB

Ortset: Bapuaut D

26. Yucno MoONEKyn BOJABI, KEOTOpOe MPHUCYTCTBYeT B Karuie Boabl (06vem 0,0018 wmut) mpu

KOMHATHOM TeMIIEpaType
A. 1,568 x 103
B. 6.023 x 1019
C.4,84x 1017
D. 6.023 x 1023
Ortset: Bapuanr B

27. Hanbosee KOBKMIT MeTaIT

A. nnatunHa

B. cepebpo

C. xene3o

D. 301010

Ortset: Bapuant D

28. Macro, ucronb3zyemMoe B Ipoliecce eHHOH (hIoTaiuu 3T0

A. KOKOCOBOE Macio
B. omBKOBOE Macio

C. KEPOCHH D. cocHOBOE Macno

Otset: Bapuaunt D

29. Macca ozniHOTO unciaa ABOrajpo aroma reyus

A.1,00r
B. 4.00 rpamm
C. 8.00 rpamm

D. 4x 6,02 x 1023 rpamm

Otser: Bapuant B

6. MeToanueckne yKa3aHus I 00y4AOMIMXCS MO0 OCBOCHH IO TUCIHUTIIUHBI
NuHoBanuOHHBIE 00pa3oBaTeIbHbIE TEXHOJIOTHH

Bun oOpa3oBaTenbHbIX
TEXHOJIOTUH, CPEJICTB
nepe1adn 3HaHui,
dbopmMHpoOBaHUs YMEHU U
IIPAKTUYECKOI'0 OMbITA

Ne temsl / Tema
JIEKIIUA

Ne maGoparopHoit paboTsl / 11€7Th

Jlexyusa-ouckyccus

Nel Teopernueckas

Nel/u3zyuenmne mpaBui OXpaHbl TPyZa M OCHOBHBIX
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Cratio-nexyuu

Jlexyuu ¢ pazdbopom
KOHKPEMHbIX CUMYayull
Komnvromepnuie
CUMYTAYUU

1 HCOPraHUu4dcCKas
XUMUA

MPUEMOB PaOOTHI B XUMHYECKOU JTAO0OPATOPHH.

Jlexyusa-ouckyccus
Cratio-nexyuu

Jexyuu ¢ pazdbopom
KOHKPEMHbIX CUMYyayuil
Komnviomepnuvie
cumynayuu

Nel Teopernueckas
Y HEOpraHUYeCcKas
XUMUS

Ne2/uzyuenne cnocoOOB TMONy4eHHs W CBOMCTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTMHEHHUI.

Jlexyusa-ouckyccus
Cratio-nexyuu

Jlexyuu ¢ pazdbopom
KOHKDEMHbIX CUMYayuil
Komnviomepnwvie
cumynayuu

Nel Teopernueckas
Y HEOpraHWYeCcKast
XUMUS

Ne3/m3yueHne wmeroma OIpeneieHHs MOJSPHON
Macchl BEIIECTBA B I'a30BOM COCTOSHHU M crHoco0a
ONPENEICHU  MOJISIPHOM  MAacChl  DKBHUBAJICHTA
MeTajuia o 00beMy BBITECHSEMOTO UM BOJIOPOJIa U3
COCIMHCHUH.

Jlexyus-ouckyccus
Cravio-nexyuu

Jlekyuu ¢ pazdbopom
KOHKDEMHbIX CUMYayuil
Komnvromepnvie
cumynayuu

Nel Teopernueckas
Y HEOpraHWYecKas
XUMUS

Ned/nzydenne BiAMSHUSA pa3aUYHBIX (HAKTOPOB Ha
INPOTEKaHHE XUMHUYECKUX PEaKIUil

Jlexyus-ouckyccus
Cratio-nexyuu

Jlexyuu ¢ pasbopom
KOHKPEMHbIX CUMYyayuil
Komnvromephovie
CUMYAYUU

Nel Teopernueckas
Y HEOpraHWYeCKas
XUMUS

Ne5/uzyuenue (U3UKO-XMMHUYECKON  MPHUPOJbI
npolecca  pacTBOPEHUs, CBOWCTB  PacTBOPOB,
OCBOEHUE HAaBBIKOB IPUTOTOBJIEHUS PacTBOPOB
3aJJaHHOM  KOHLEHTpallMM W METOAUMKH  HuX

KOJIMYCCTBCHHOT'O aHaJIn3a.

Jlexyus-ouckyccus
Cratio-nexyuu

Jlexyuu ¢ paszbopom
KOHKDEMHbIX CUMYayuil
Komnvromepnuie
cumynayuu

Nel Teopernueckas
Y HEOpTaHWYECKast
XUMUS

No6/uzyuenue  mporecca  TUApPOIU3A  COJIEH
pPa3IMYHBIX THUIOB, CMEIICHUS THIPOIUTHUYECKOTO
paBHOBECHSI U OTIPEJICIICHUE CTCIICHH THIPOJIN3a CO-
JIEH.

Jlexyusi-ouckyccus
Cratio-nexyuu

Jexyuu ¢ pazbopom
KOHKPEMHbIX CUMYayull

Nel Teopernueckas
Y HEOpTaHWYECKast

Ne7/copmupoBaTh TOHATHE O TUCTIEPCHON cCHCTEME,
0 Kjaccu(UKaMd U TMPAKTHYECKOM 3HAYEHUU

XUMHUS JUCIIEPCHBIX CUCTEM
Komnvromepnuie
cumynayuu
Ne8/u3yunTh  OKHCIUTENHHO-BOCCTAHOBUTEIBHBIX
Jlexyus-ouckyccus .
Craiio-nexuuu cBoiictB BemlecTB. [lo3HakoMuThcs C Haumbosee
4 Nel Teopernueckast | pacnpocTpaHEHHBIMU OKHCITUTEISIMU u
Jlexyuu ¢ paszbopom
. Y HEOpPraHUYECKasi | BOCCTAHOBUTEISIMH, C POJTYKTaMH ux
KOHKPEmHbIX CUmyayuil . 9
XUMUS B3aUMOJICHCTBUS MEXAy COOOH U  HaydyUThCA
Komnwvromepnuie
COCTaBIISITh OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE
CUMYAAYUU
peaxkuu.
Jlexyus-ouckyccus
Cratio-nexyuu
4 Nel Teopernueckas
Jlekyuu ¢ pazdbopom NeQ/uzyuenne mponeccoB, MNPOUCXOIAUINX TPHU

KOHKPEMHbIX CUmyayuul
Komnwvromepnuie
cuMynAYUU

1 HCOPraHUYCCKas
XUMU

QJICKTPOJIN3C BOAHBIX PACTBOPOB 3JICKTPOJIMUTOB.

Jlexyus-ouckyccus
Crauo-nexyuu

Nel Teopernueckas
Y HEOpraHWYeCKast

Nel0/onpenenutsb Ka4yeCTBEHHBII COCTaB

OpTraHN4YCCKOro BCUICCTBA OIBITHBIM ITYTCM.
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Jlekyuu ¢ pazdbopom
KOHKPEMHbIX CUmMyayuil
Komnwvromepnuie
cuMynAYUU

XUMMU

Jlexyus-ouckyccus
Cravio-nexyuu

Jlekyuu ¢ pazdbopom
KOHKPEMHbIX CUMyayuil
Komnvromepnovie
cumMynAYUU

Nel Teopernueckas
Y HEOpraHuyeckas
XUMHUS

Nell/ycranoBieHue KOJINYECTBEHHOI'O
COOTHOUIEHUSI COCTaBHBIX YaCTEH BEIIECTBA

Jlexyus-ouckyccus
Crauvio-nexyuu

Jlekyuu ¢ pazdbopom
KOHKPEMHbIX CUMyayuul
Komnvromepnovie
cumMynAYUU

Nel Teopernueckas
Y HEOpraHuyeckas
XUMHUS

Nel2/uzydenue crnocoOOB MONydeHHS U (UHUKO-
XUMHUYECKUX CBOWCTB S-3JIEMEHTOB TEPUOTUYCCKOM
CUCTEMBbI XUMUUYECKUX 3ieMeHToB [[. . MeHeneesa

Jlexyus-ouckyccus
Chratio-nexyuu

Jlexyuu ¢ pasdbopom
KOHKPEMHbIX CUMYyayuil
Komnvromephoie
CUMyAYUU

Nel Teopernueckas
Y HEOpraHu4ecKas
XUMUS

Nel3/usydyenune cnocoGoB moayyeHHss U (PUBHKO-
XUMHYECKHX CBOMCTB P-3JIEMEHTOB

Jlexyus-ouckyccus
Cravo-nexyuu

Jlekyuu ¢ pazdbopom
KOHKDEMHbIX CUMYayuil
Komnvromepnovie
cumynayuu

Nel Teoperuueckas
Y HEOpraHu4ecKas
XUMHUS

Nel4/m3ydyenne cmoco0GoB monydeHHss U (HU3HKO-
XMMHYECKHX CBOMCTB d-37€MEHTOB

Jlexkyus-ouckyccus
Cravo-nexyuu

Jlekyuu ¢ pazdbopom
KOHKPEMHbIX CUMYayull
Komnwvromepnuie
cumynayuU

Ne2 Opranunueckas
XMMHUS ¥ Hadaja
MaTepuaIoBeIEHUs

Nel5/uzydyenune cnoco6oB moiaydeHUs U (U3HUKO-
XMMHUYECKUX CBOMCTB aJKaHOB, AJIKEHOB U aJIKMHOB

Jlexyus-ouckyccus
Cravo-nexyuu

Jlekyuu ¢ pazdbopom
KOHKDEMHbIX CUMYayuil
Komnwvromepnuie
cumMynAYUU

Ne2 Oprannyeckas
XUMHUS U Hayala
MaTepUaIOBEICHUS

Nel6/uzydyenne cnoco6oB modydeHUs U (PU3HUKO-
XUMHUUYECKUX CBOWCTB apOMaTUYECKHUX
YII€BONOPOAOB;  U3YUHUTh  (PU3UKO-XMUMHUYECKHE
CBOMCTBA MPOU3BOIHBIX YIJIEBOJIOPOJOB: CIUPTOB,
(dbeHonoB; u3ydeHue (HPU3NKO-XUMUUYECKUX CBOMNCTB
KapOOHOBBIX KHUCIIOT U HUX MPOU3BOJHBIX; U3yUYEHUE
(1)I/ISI/IKO-XI/IMI/I‘~ICCKI/IX CBOICTB JIMIIUIA0B; H3YUCHHUC
CHUHTE3a U HEKOTOPBIX (PU3UYECKHX M XUMHUYECKUX
CBOMCTB MOHO-, I~ M MOJINCAXAPHUJIOB.

Jlexyusa-ouckyccus
Cratio-nexyuu

Jlexyuu ¢ pazbopom
KOHKPEMHbIX CUMYayutl
Komnvromepnuie
CUMYTAYUU

Ne2 Opranunyeckas
XUMUS 1 Hayala
MaTepUaIoOBeICHUS

Nel7/m3yyenne  (QU3UKO-XMMHUYECKMX  CBOMCTB
aMHMHOB M HUTPOCOEIUHEHHH; H3ydyeHue (QU3UKO-
XMMHUYECKUX CBOMCTB aMUHOKHCIIOT U OEIIKOB.

Jlexyus-ouckyccus
Cratio-nexyuu

Jlexyuu ¢ pazbopom
KOHKPEMHbIX CUMYayull
Komnvromepnuie
CUMYTAYUU

Ne2 Opranunueckas
XUMUS U Hayala
MaTepUaIoBEICHUS

Nel8/u3ydenue cuHTe3a U HEKOTOPHIX (PUZNUECKUX U
XHMHUYECKHX  CBOWCTB  MOJMUMEPOB,  CIIOCOOOB
pacrio3HaBaHMe IUIACTMACC M BOJIOKOH.
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B nauane  cemecmpa  cmydemmam HeoOXOOUMO O3HAKOMUMBCA C MEXHOAOSUHECKOU
Kapmoui OUCYUNTUHDL, BbIACHUMb, KAKUe Pe3YIbmambl 0C80EHUSL OUCYUNTUHBL 3AA68IeHbl (3HAHUSA, YMeHUs,
npakmuyeckuti onvim). s YyCheuno2o 0c80eHusi OUCYUNIUHBL CMYOEeHMAM He0OX00UMO 6bINOJIHUMb
3a0anus, npeodycMompeHHvle pabouell Y4eOHOU NPOSPAMMOU OUCYUNAUHbL U NPOUMU KOHMPOIbHbIE
MOYKU 8 CPOKU, VKA3AHHble 6 MexHolocuyeckol Kapme (pazden 11). Om kavecmeéa u NOIHOMbL UX
8bINOIHEHUs OyO0em 3asucemv YpPOBeHb CEHOPMUPOBAHHOCIU KOMNEMeHYyuu U OyeHKa meKyuell
ycnesaemocmu no oucyuniune. Ilo umoeam meKkywel ycnesaemocmu Ccmyoenmy modicem Ovimo
BbLICMABILEHA OYEHKA NO NPOMENCYMOYHOU ammecmayul, eciu 3mo npedycMompeHo mexHoLI02U4ecKoll
kapmou oucyuniunvl. CRucku y4eOHbIX NOCOOUl, HAYYHLIX MPYO0s8, KOMopvle CMYyOeHmdam ciedyem
npouecmsv U 3AKOHCNEKMUpO8Aamb, memMbl NPAKMUYECKUX 3AHAMUN U GONPOChl K HUM, B0NPOCHL K
IK3aMeHy (3auemy) u Opyeue HeoOX0OUMble MAMEPUdIbl YKA3aHbl 8 pazpadomaHHoM O OAHHOU
OUCYUNTUHBL YHEOHO-MEMOOUUECKOM KOMNIEKCe.

OcHognotl hopmoil 0coenusi OUCYUNIUHBL S8emcsl KOHMAKMHAs paboma ¢ npenooagamenem -
JeKyuu, npakmudeckue 3aumamusi, aaOOpamopHvie pabomsl (Npu HAIUYUU 6 YUEOHOM MNIaHe),
koncyromayuu (6 mom uucie UHOUBUOYATbHBIE), 6 MOM YUCLe NPoBOOUMble C NPUMEHEeHUeM
OUCMAHYUOHHBIX MEXHONOSULL.

Ilo Oucyunnume wuwacmv mem (pazoenos) uzyyaemcsi CMYOeHMAMU CAMOCMOSAMENbHO.
Camocmosmenvras paboma npedycmampusaenm HOO20MOBKY K AVOUMOPHbIM 3AHAMUAM, 6bINOJIHEHUE
3a0anUll  (NUCbMEHHBIX pabom, mMEOPHUeCKUX NpPoeKmos u 0p.) HOO20MOBKY K HNPOMEHCYMOUHOU
ammecmayuu (dK3amery (3awemy)).

Ha nexyuonnsix u npakmuyeckux (CeMuHapcKux) 3aHamusx eblpabamuléaromcs Ha8blKu U YMeHUs
00YYAIOWUXCSL NO NPUMEHEHUIO NOJYYEHHbIX 3HAHUL 8 KOHKPEMHbIX CUMYAYUsix, CEs3aHHbIX ¢ Oyoyuell
npogheccuonanvHol  desmenvHocmvlo.  Ilo  oxowuanuu — uzyueHuss  OUCYUNIUHBL  NPOBOOUMCH
NPOMENCYMOUHAs ammecmayust (IK3amen, (3auem)).

Pecynapnoe nocewenue ayoumopnvix 3aHamuii He MOJIbKO CNOCOOCMBYem YCReUHOMY 081a0eHUI0
SBHAHUAMU, HO U NOMO2Aem OpP2aHU308aMb 8pPEMsl, M.K. 6Ce BUObl VHeOHbIX 3aAHAMUL PACHPEOeneHbl 8
cemecmpe NIAHOMEPHO, C YYemoM HeoOX00UMbIX BPEMEHHbIX 3ampan.

6.1. MeToanyeckue yKazaHusi VISl 00y4aIOIIMXCS 0 OCBOEHUIO THCIMIIJIMHBI HA
JadopaTopHbIX padorax

Ne | Haumenoanue 1a00opaTOpHbIX pabOT 3aaHue 1no j1abopaToOpHBIM paboTam

1 | JlabopatopHas pabora Ne 1. Texnuka | U3yunts - OCHOBHBIE TOHATHS XUMHH (aTOM,
0€30MacCHOCTM ¥ OCHOBHBIE NpaBUJA | XHMUUECKUI  3JEMEHT,  MOJIeKyJa,  XUMHUYECKOe
paboTHl B XUMUYECKOH JTa00paTOpHH. YpaBHEHHUE, OTHOCUTEIbHAsA aTOMHAas U MOJIEKYJIspHas

Macca, MOJb, MOJISIpHasi Macca). ATOMHO-MOJIEKYJIsIpHast
Teopus. 3aKOH MOCTOSHCTBA cocTaBa (3akoH [Ipycra),
3aKOH JKBUBAJIEHTOB, 3aKOH KpAaTHBIX OTHOULICHUH
(3akon JlampTOoHA). 3aKOH COXpaHEHUS MacChl U
SHepruu. I'a30BbIe 3aKOHBI.

BremonsuTh 3a7aHu, 3aIMcaTh HaOJIIOJICHYS,
COCTaBUTh YPAaBHEHHUS pEaKIMi, Ha3BaTh BEIIECTBA,
CleNaTh PUCYHKH, 3allOJHUTH TaOJUIly, OTBETUTh Ha
KOHTPOJIbHBIC BOIMPOCHI U CACIIATE BBIBO/.

2 | JlaboparopHas padota Ne 2. [Tomydenue | 3yunth  CBOWCTBAa  CICAYIONIMX  pas3iciioB -

u CBOMCTBA Heoprannueckux | Knmaccudukaius 1 HOMEHKIATypa MPOCTBIX U CIIOKHBIX
COETMHEHUN BemiecTB. [lonydeHne n XuMHYECKHUE CBOMCTBA OKCHJIOB,
OCHOBAHUM, KUCIIOT U COJICH.
BrmoaHUTE 3aJIaHus, 3anncaTh HaOJIOICHNS,

COCTaBUTL YpPaBHCHHA peaKHI/Iﬁ, Ha3BaThb BCHIICCTBA,
CACIaTb PUCYHKH, 3allOJIHUTH Ta6J'II/IHy, OTBCTUTH HaA
KOHTPOJIbHBIC BOIIPOCHI U CACIIATH BBIBO/I..

3 N3yunth - MonsipHas Macca. XMMHYECKUI YKBUBAJICHT.
BeimmonHuTe  3ajaHus,  3anucaTh  HAOMIOACHUS,
COCTAaBUTh YPAaBHEHMS pEakUui, Ha3BaTh BEIIECTBA,
clenarh PUCYHKH, 3alOJIHUTH TaOJMIly, OTBETHTb Ha
KOHTPOJIbHBIE BOIIPOCHI U CAENAThH BBIBOL. .

JlabGopaTtopHas pabora Ne 3. MounspHas
macca. XUMUYECKUU SKBUBAJICHT
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JlaGopaTopHas pabora Ne 4. OCHOBHBIE
3aKOHOMEPHOCTH MIPOTEKAHUS
XUMHAYECKHX TPOIIECCOB

N3yunte - OCHOBHBIE TIOHATHS M BEIUMYHUHBI B
XUMUYECKOM TEPMOJMHAMUKE. BHYTpEHHss »HEprus,
pabora W DdHTambNUsA cUCTeMbl. [lepBbIi  3aKOH
tepmoauHamMuku. HampaBiienue u mpenen NpoTeKaHus
IPOLIECCOB B H30JUPOBAHHBIX CHUCTEMaxX. ODHTPOIIHUA,
sHeprusi [mbOca. Btopoil 3akoH TEPMOAMHAMUKH.
CKOpOCTh XMMHYECKOM pPEaKUWH B TOMOI€HHBIX U
TEeTEPOreHHBIX  CHCTEMax. BiusHMe  pas3IM4YHBIX
(akTOpoB Ha CKOPOCTb pEAKIMU B TIE€TEPOreHHBIX
cucremMax. Karanu3 wu katanmsatopbl. MexaHusm
JEUCTBUSA KaTaJln3aTopoB. Kunernueckue
IIpEeACTaBICHUSA 0 XUMUYECKOM PaBHOBECHH.
OOpatumble U HeEOOpaTHMble XHMHYECKUE DPEaKIHH.
Koncranra xumunueckoro pasHoBecus. lIpunnun Jle
[[Tarenpe. @akTOpbl, BIUSKOLNME HA CMELICHUE
XUMHUYECKOIO PAaBHOBECHSI.

Boimonuute  3amaHus, — 3amucaTh  HAOMIOJEHUS,
COCTaBUTb YpPAaBHEHMS pEaKIUMi, HAa3BaTh BEIIECTBA,
clenaTh PUCYHKH, 3allOJIHUTh TaOJHIly, OTBETHUTHh Ha
KOHTPOJIBHBIE BOIIPOCHI U CJIENAaTh BBIBOL..

JlaboparopHast pabota Ne 5. PacTBopbLI.

N3yuuth - McTHHHBIE pacTBOPBI M MEXaHU3M Ipoliecca
pacTBOpeHusl. Knaccudukanus pPacTBOpOB.
PactBopuMocTh. BiusiHue pa3nuuHbIX (aKkTOpOB Ha
pactBopuMOCTh. TertoBeie 3 GEKTH TPU PACTBOPEHHH.
Hacplmennsle u HEHACBILICHHbIE pacTBOPHI.
[IpousBenenne pacTBOPUMOCTHU. Y CIIOBUSI 00Opa30BaHUsA
U pacTBopeHHs ocaakoB. KoHIeHTpauus pacTBOpPOB,
CIIOCOOBI €€ BBIPAKEHUS.

BeimmonHuTe  3ajaHus,  3anucaTh  HaOIOACHUS,
COCTaBUTh YPaBHEHWS pEaKIMii, Ha3BaTh BEIIECTBA,
clenarh PUCYHKH, 3alOJIHUTHh TaOJMIly, OTBETHTb Ha
KOHTPOJIbHBIE BOITPOCHI M CAETATh BBIBOJ.

JIaGoparopnast pabora Ne 6. ['maponus
coJen.

M3yauts -  OCHOBHBIE  TOJOXEHUS  TEOPHUH
BJIEKTPOJIUTHYECKON JIACCOLIMAINH. Crenenb
JUCCOLMAalUU  AMEeKTpoinuToB. CuibHble M ciiaOble
ANEKTPOJIUTHI. 3aBUCUMOCTb CTENEHU JUCCOLMALUUA OT
KOHLIEHTpAllMu U MPUPOABI PACTBOPEHHOI'O BELIECTBA U
pacTBOPUTEIIA. HNonnoe IIPOU3BEJICHNE BOJIBL.
Bonoponnsriii nokasarens. Illkana pH. I'maponus conei
B BOAHBIX pacTtBopax. CMelieHHMe paBHOBECHS
ruponusa. Ponp rugponnsza B OMOJNOTMYECKUX U
xumMuueckux mporeccax. [lonstue o OydepHbIX
cuctemax. [Ipoussenenue pactBopumoctu (I1P).
BoimonuuTe  3amaHus, — 3anucaTh  HaAOMIOJCHMS,
COCTaBUTb YpPaBHEHMs peaklvil, Ha3BaTb BEIIECTBA,
clenaTh PUCYHKH, 3allOJIHUTh TaOJMIly, OTBETHTHh Ha
KOHTPOJIbHBIE BOIIPOCHI U CIE€IATh BBIBOJ.

JIaGoparopHas pabota Ne 7.
AncopOnIMOHHBIE MPOLECCHI.
JlicriepcHble CHCTEMBI.

M3yuutrs - CdopmynupoBaTh MOHSATHE TUCIEPCHOM
CUCTEMBI. ITo3zHakomMuUTH c KJaccupukanuen
JUCIIEPCHBIX CHUCTEM IO PA3JIMYHBIM  MPHU3HAKAM.
IIpuBieyr BHHMAHME YyYalluXcsd K JUCHEPCHBIM
cucteMaMm  OOJBIION  MPaKTHYECKOW  3HAYUMOCTHU:
CYCIIEH3UsAM, OMYJIbCUAM, KOJUIOMJHBIM DPACTBOpaM,
HCTUHHBIM PACTBOPAM, a3PO30JIAM.

BoimonHuTe  3amaHus,  3anucaTh  HaONIOACHUS,
COCTAaBUTh YPAaBHEHHUsSl pEakLui, Ha3BaTh BEULIECTBA,
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CACIaTb PUCYHKH, 3allOJIHUTH Ta6J'II/IHy, OTBCTUTH Ha
KOHTPOJIbHBIC BOIIPOCKHI U CACIIATh BBIBO/I. .

JlaboparopHas pabora Ne 8.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakuuu.

N3yuuth - OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE
TPOLIECCHI. Baxueiimme OKUCJIUTEIIHN u
BoccTaHOBUTENU. (COCTaBICHHE YpPaBHEHUM peakiuil
METOJIOM  JJIGKTpOHHOTO  Oamanca. HampaBnenwue
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
BeimonmuuTe  3amaHus, — 3anmucaTh  HAOMIOJCHWS,
COCTaBUTh YpaBHEHHsS peakluil, Ha3BaTh BEIIECTBA,
clellaTb PUCYHKH, 3alOJIHUTH TaOJUIly, OTBETUTHb Ha
KOHTPOJIbHBIE BOIIPOCHI U CJI€JIaTh BHIBO/I.

JlaGopaTopHas
lanpBannveckue
DIIEKTPOJIN3

pabota Ne 9.
AIIEMEHTHI.

N3yunte - oOnpenenuTb CBOMCTBAa TaJIbBAHUYECKHX
371€MEeHTOB. M3yunTth nponecc IaeKTpoIin3.

BeimonmuuTe  3amaHus, — 3anmucaTh  HAONMIOJCHWS,
COCTaBUTh YpPAaBHEHMS peaklui, Ha3BaTh BEIIECTBA,
clelaTb PUCYHKH, 3allOJIHUTH TaOJUIly, OTBETUTh Ha
KOHTPOJIbHBIE BOIPOCHI U CJIETIATh BBIBOJ.

10

JIaboparopHas pabora  Ne 10.
OmnpeneneHre KavueCTBEHHOTO COCTaBa
BCIIICCTB.

W3yuuts - Pa3BuTh HaBbIKM pabOTBI U OOpAILIEHUS C
XUMHUYECKOH MOCYI0H, 000pyA0BaHUEM.
BemonHuTe  3amaHus, — 3amucaTh  HAOIOACHUS,
COCTaBUTh YPAaBHEHHUS pEaKIMi, Ha3BaTh BELIECTBA,
ClenaTh PUCYHKH, 3allOJIHUTh TaOJMIly, OTBETHTb Ha
KOHTPOJIbHBIE BOIPOCHI U CAEIATh BBIBOJ.

11

JlaGopaTopHas
Omnpenenenue
COCTaBa BEIICCTB

pabora  Ne 11.
KOJIMYECTBEHHOTO

N3yunute - omnpenenurb KOHCTaHTHI
MPOU3BEJECHUSI  PACTBOPUMOCTH,
aTOMHBIE MacCCBhI.

BremmonasuTh 3aJIaHus, 3amnucarh HaOJIIOACHMUS,
COCTAaBUTb YypPAaBHEHMs pEaKLMi, Ha3BaTb BEILECTBA,
ClelaTh PUCYHKH, 3allOJIHUTH TaONUIly, OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI U CAENATH BBIBOJL.

paBHOBECH,
MOJIEKYJIIDHBIE U

12

JlabopaTtopHas pabota Ne 12. ®dusmko-
XUMUYECKHE CBOWCTBA  S-3JIEMEHTOB
MEPUOINYECKON CUCTEMBI.

I/ISyIII/ITI) - OIpCACIINTD CHCTCMBI 9JICMCHTOB,
OCHOBaHHOH Ha HX aTOMHOM BE€C€ U XHMHYECKOM
CXOACTBEC.

BreimonauTs 3aJaHusd, 3alrcaTb Ha6J'IIOI[CHI/I$I,
COCTaBUTb YpPaBHCHUA peaKuHﬁ, Ha3BaThb BCIICCTBA,
CACIaTb PUCYHKH, 3aIllIOJIHUTH Ta6J'II/II_Iy, OTBCTUTH HaA
KOHTPOJIbHBIC BOIMPOCHI U CACIIATE BBIBO.

13

JlabopaTtopHas pabota Ne 13. ®usmuko-
XUMHUYECKHE CBOMCTBA P —3JIEMEHTOB
MEPUOINYECKON CUCTEMBI.

W3yunts - p-anementsl V rpymimsl (A3or. @ocdop). p-
anementsl III u IV rpynn (Amtomunuii. Yriepon).
Bonopon  u p-snementsl VII rpymnmer (Bomopon.
l"anorensr). p-anementsl VI rpynmsl (Cepa).
BeimonHuTe  3ajaHus,  3anucaTh  HAONIOACHUS,
COCTaBUTh YpaBHEHHsS peaklui, Ha3BaTh BEIIECTBA,
clenarth PUCYHKH, 3allOJIHUTH TaOJHIly, OTBETUTh Ha
KOHTPOJIbHBIE BOMPOCHI U CJIENATh BBIBOJI.

14

14. ®usuko-
—3JIEMEHTOB

JIaGoparopHast pabota Ne
Xxumuueckue cpoictBa d
NEPUOINIECKOI CUCTEMBI.

Wzyunte - d-smementer VI m VII rpynm (Xpowm.
Maprasnen). d-snementsr  VIII  rpymmer  (OKeneso.
KobGanbt. Hukens).

BoimonuuTe  3amaHus, — 3amucaTh  HaAOIOJEHUS,
COCTAaBUTh YpaBHEHMsS peaklui, Ha3BaTh BEIIECTBA,
clenaTh PUCYHKH, 3allOJIHUTh TaOJMIly, OTBETHTHh Ha
KOHTPOJIbHBIE BOIPOCHI U CJIENATH BBIBOI.

15

JlaGoparopHnast pabora Ne 15. ®duzuko-
XMMHYECKHE CBOWCTBA MPEAETBbHBIX H
HETpeAeTIbHBIX YIIIEBOI0POIOB.

N3yunte - Teopus  crpoeHus
coequnenuii  A.M.  byrtnepoa.  Knaccudukarnus
OpraHUYECKUX COCJIMHEHUI: AUKIINYECKHE
(HEepa3BETBIICHHbBIE, PA3BETBJICHHBIE) M LHUKINYECKUE

OpraHHYeCKUX
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COCIMHEHUS (amUIUKINYecKue, apOMaTHYECKHE,
rerepouukinueckue). HomeHknaTypa opraHuueckux
coenuHeHU. OCHOBHBIC (YHKIIMOHAIBHBIC TPYIIIHI.
H3oMepusa opraHmyeckux coenauHeHun. MHIyKTUBHBIN

u ME30MEpHBII ekt 3aMECTHUTEIICH.
Knaccudukanuss opraHuueckux peakuuil (peakuuu
3aMelleHus, MIPUCOCINHEHHUS, AIIMMUHUPOBAHUS;

panuKaibHbIE M MOHHBIC PEAKIMU; HYKJICO(PHIbHBIE U
ANEeKTpOoUIbHBIE PeaKi). AJIKaHbI, AJIKEHbBI, aTKUHBL:
HOMEHKJIATypa, U30Mepusi, MojyyeHue, pusmueckue u
XUMHUYECKHUE CBOKCTBA, IPUMEHEHHUE.

BemmonnuTe  3ajaHus, — 3anMcaTh  HaONIOACHMS,
COCTaBUTh YpPAaBHEHMS pEaKIUi, Ha3BaTh BELIECTBA,
ClenaTh PUCYHKH, 3allOJIHUTh TaOJMIly, OTBETHTb Ha
KOHTPOJIBHBIE BOIPOCHI U C/I€TIATh BBIBOJ.

16 N3yunte - Teopus  CTpoeHMS  OPraHUYECKHX
coenuHennii  A.M.  bytnepoa. Knaccudukanus
OPraHU4eCKHUX COCITMHCHHIA: aIUKIAYCCKIE
(HEepa3BETBIICHHBIE, PA3BETBICHHBIC) M IHUKIMYCCKUE
COCIMHCHHUS (aTMIUKINYECKHeE, apoMaTHUYECKue,
rerepouukinnyeckue). HomeHknaTypa oOpraHudeckux
coequHeHU. OCHOBHBIC (DYHKIMOHAIBHBIE TPYIIIHIL.
N3omepusa opranmyeckux coeIuHeHud. VHIyKTUBHBIN

U ME€30MEPHBII 3¢ heKThI 3aMECTUTEIEH.
Knaccudukanuss opraHMYecKHX peakuui (peakuuu
3aMCIICHUA, IMpHUCOCAUHCHNA, SJIMMHUHHUPOBAHUSA

pajvKallbHbIe U WOHHBIE PEaKIUU; HYKICO(DUIbHBIE U
INMEKTPOPUITBHBIC PEaKIu). AJIKaHbI, ATKCHBI, AIKHHBI,
apeHbl:  HOMEHKJATypa,  H30MepHs,  IMOJy4YeHHE,
(bu3nvecKre U XUMUYECKUE CBOMCTBA, MpUMEHEHUE. (2):
OpHOaTOMHBIE W MHOTOATOMHBIE CHHPTHI, (EHOIBI:
oOmasi XapakTEepUCTHUKA, HOMEHKJIATypa, HW30MEpHs,
nojaydyeHue, (uU3NYecKMe M XUMHUYECKHE CBOIMCTBa,
npuMmeHeHue. (3) KapOOHOBbIE KHCIOTHI:  O0IIas
XapaKTEepUCTHKA, HOMEHKJIATypa, U30MepHsl,
MoJiyueHue, (u3Mveckrue U XUMHUYECKHE CBOICTBa,
IIPUMEHEHNE.

BoimonuuTe  3amaHus, — 3anucaTh  HAOMIOJCHMS,
COCTaBUTh YpPaBHEHMS peEaKlMii, Ha3BaTh BEIIECTBA,
clenaTh PUCYHKH, 3allOJIHUTh TaOJMIy, OTBETUTh Ha
KOHTPOJIBHBIE BOIIPOCHI U CIEJIATh BBIBO/L.

Jlaboparopnast pabota Ne 16. ®usuko-
XUMHYECKHE CBOWCTBA  IPOU3BOTHBIX
yTJIEBOAOPOBOJIOB.

17 N3yunth - AMHHBI, a30TCOEANHEHUS. AMHHOKHUCIIOTHI.
benku

BoimonuuTe  3amaHus, — 3anucaTh  HaAOMIOJCHMS,
COCTAaBUTh YpaBHEHMS peaklui, Ha3BaTb BELIECTBaA,
clenaTh PUCYHKH, 3allOJIHUTh TaOJMIly, OTBETHTHh Ha
KOHTPOJIbHBIE BOIPOCHI U CJIENATH BBIBOJI.

JIaGoparophnast pabora Ne 17. ®duzuko-
XUMHUYECKHE CBOMCTBA
OMOOPraHNYECKUX COCIMHEHUH.

18 N3yuutes — [TonmuMmepoB, miracTMacc U BOJIOKOH.
JlaGopaTopHas padota Ne 18. dusmko- i POB,
N BrImoaHuTh 3aJIaHus, 3amncaTh HaOIIOIEeHUA,
XUMHUYECKHE CBOMCTBa "
COCTAaBUTH ypaBHeHI/ISI peaKHI/II/I, Ha3BaTh BEIICCTBA,
BI)ICOKOMOJ'[eKy.]'IHpHI)IX CUHTCTHUYCCKUX
N clenaTh PUCYHKH, 3allOJIHUTh TaOJHIly, OTBETHUTHh Ha
COCIUHEHUM.
KOHTpOJ’IBHBIe BOHpOCBI " cOc1aTh BBIBO.

Jlabopamopusie pabomul obecneyusaom:
-DopMHUpoBaHME YMEHMH M HaBBIKOB OOpalieHHs C HpuOOpaMu U JPYTMM OOOpYHAOBaHHEM,
JICMOHCTPAIMIO TIPUMEHEHUS] TEOPETHYECKUX 3HAHMM Ha TpaKTUKEe, 3aKpeIuieHHe W yriryOsieHue
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TEOPETUYCCKUX 3HAHWW, KOHTPOJb 3HAHWH H YMEHHHA B (OPMYIMPOBAHWUHU BBIBOAOB, Pa3BHTHE
MHTEpeca K U3y4aeMoil TUCIUTUTHHE.

-IIpumeneHune mabopaTOpHBIX PabOT MO3BOJISECT BOBJICUb B aKTUBHYIO pa0OTY BCEX 00YYarONUXCs
IPYyMIbl U COPMHUPOBATH UHTEPEC K U3YYCHHUIO TUCIUTUIUHBI.

-CaMOCTOSITeNIbHBIA TTOUCK OTBETOB Ha MOCTABJICHHBIC BOMPOCHI U 3aJ]a4d B XOJI€ JIA0OPaTOpHOU
paboThI MPUOOPETAIOT OCOOYIO0 3HAUMMOCTh B BOCIIPHUSTHH, TOHUMAaHUU COJNCPIKAHUS JTUCITUILTAHBL.

-M3y4eHHBII Ha JIGKIUAX MaTepHa JIydllie YCBauBaeTCs, 1a00paTOpHbIE padOTh JEMOHCTPHPYIOT
MPAKTUYECKOE X MPUMEHEHHE.

6.2. Mertoanyeckne yKazaHus J1Jisl BbINOJHEHUS] KOHTPOJIbHBIX padoT

Koumponvnasa paboma - ogHa u3 (GopMm NpOBEpPKH U OLICHKH YCBOEHHBIX 3HAHUMU, IMOJyYEHUS
UHPOPMALIUK O XapaKTepe MO3HABATEIbHON JEATENFHOCTH, YPOBHE CAMOCTOSITEILHOCTH M aKTUBHOCTH
ydqamuxcs B ydeOHOM mporecce, 00 dS(DPEeKTMBHOCTH METOI0B, (GOpM U CHOCOOOB ydeOHOM
NEeSITeTbHOCTH.

Kypc xumum Juisi CTYJEHTOB-3a0YHHKOB BCEX TEXHHYECKHMX HANpaBICHUIl IMOATOTOBKH
[TOBOKCKOTO TOCYIaPCTBEHHOTO YHHBEPCUTETA CEPBHCA BKIIFOYAET AJIEMEHTHI 00IIEH, HEOpraHUYEeCKOH,
OpraHMYECKOM, aHAIUTUYECKOW, (U3MYECKON U KolougHOW Xumuu. [Ipeanaraemble BapuaHTHI
KOHTPOJIbHBIX 3aJlaHUil TIPECIeAYIOT IeNib BBISIBUTH YMEHHE CTYJICHTOB paldOTaTh C JIMTEPATypoOH,
CaMOCTOSITENIbHO OTOHWpaTh, AaHATU3UPOBaTh U 0000mIaTh MaTepuan, pa3doupaThCsi B JAETaJAX
MIOCTaBJIEHHOTO BOTIPOCA.

KonTponbHas paboTa mo XUMHH SIBIsSieTCS 00s3aTeNIbHON (OpMON CaMOCTOSTENbHBIX 3aHATHI
CTyAeHTa-3a09HMKA. OHa BBIMOIHSACTCS B MEXKCECCHOHHBIA MEPUOJ U BKIIIOYAECT BOMPOCH U 3a]1a4d IO
OCHOBHBIM pa3/ieiaM XUMHH.

B cBsi31 ¢ TeM, 4TO BOIIPOCHI, 33a4H M YIPAKHEHHUS B KOHTPOJIBbHOM paboTe TpeOyIoT Ui OTBETa
YETKOro O0TOOpa OCHOBHOTO MaTepuana, peKOMEHAYEeTCs IMepel MOJArOTOBKON K KOHTPOJIbHOM paboTte
BHUMATEIBHO POPabOTaTh BeCh yueOHBI MaTepual. bolblryio mOMOIIs B M3Yy4eHHH MaTepraia OKaKeT
JauTeparypa.

OTBeTHI Ha BOMPOCHI CIEAYET AaBaTh KOHKPETHBIMH, ITOATBEPKIATh UX XapaKTePHBIMU pUMeEpa-
mu. KontponbsHas pabota qomkHa OBITH aKKypaTHO 0GOpMIIEHA U TPaMOTHO OT PYKH HaIllMCaHa B TETPAAU
WM Hare4yaTtaHa Ha TIpUHTepe.

B nensx uHauBuAyanuzanuu 3aJaHdid UM OONBIIET0 KOHTPOJIS 3a CaMOCTOSITENBHON paboToii,
BapHUaHTHl KOHTPOJIGHBIX PalbOT pacrlpepessifoTCsl MEXIY CTYACHTaMH-3a09YHHKAMH B COOTBETCTBUH C
MpeJIoKEHHON TabnuIel U BKIItoYatoT o 12 3aganuii. BapuaHT KOHTPOIBHOM paboThI OMpenessieTcs mo
HOMEpPY 3a4eTHOW KHIDKKM (WJIM 3aJaeTcs BEOYIIMM IPEToAaBaTeieM), KpoMe JIEMOHCTPAIMOHHOTO
BapuanTta Ne 30.

BAPUAHTBI KOHTPOJIBHBIX PABOT
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BOIIPOCHI, 3AJAYN U YIIPA)KHEHHUSA JJIsS1 KOHTPOJIBHBIX PABOT
I. OcHOBHBIEe XUMHYECKHe TIOHATHUS H 3AKOHBI
ATOMHO-MOJIEKYJISIPpHOE YyYEHHE, €ro 3HauyeHHE ISl COBPEMEHHOH XMMHH. ATOMBI M MOJEKynbl. OTHOCHTEIbHBIC
aTOMHBIC M MOJICKYJISIPHBIE MacCEhI.
Enunanna komuuecTBa BemecTBa - Moib. Yuciao ABoranpo. OTHOCHTEIbHas MOJIEKYJIIpHAs Macca BeIecTBa. 3aKOH
ABorazipo. MoJsipHbIif 00beM BEIIECTBA B ra3000pa3HOM COCTOSHUH.
Xumuueckuit anemMent. M3otomsl. [IpocThie BemiecTBa Kak (opMa CYIIECTBOBAHUS 3JIEMEHTa B CBOOOJHOM COCTOSHUH.
ANnoTponus.
CroxHbIe BeUIeCTBa Kak (popMa CyIIECTBOBAHUS 3JIEMEHTOB B XUMHUYECKHUX COCIMHEHHSIX. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. XuMHu4eckas hopMyiia Kak OTpaKeHHE 3aKOHA IIOCTOSHCTBA COCTABA.
[Mpocreiimme u nctuaHbe GopMynbl BemecTB. CTpyKTypHBIE POPMYIIBL. 3aKOH COXPaHEHHS MACCHI BELIECTB.
BrrancnuTte 00beM rasa, 3aHHMaBIIero Ipy H.y. 1 11, ecou ero Harpets: a) go 100°C; 6) mo 130°C; B) mo 500°C (P =
const).
[IpuBecT k HOpMaJIbHBIM ycioBUsIM 608 Ml ra3a, umetoinero remnepatypy 91° C u nasnenue 98642 Ila.
[IpuBecTtu k HOpManbHBIM ycioBusiM 320 M raza, umerouiero temneparypy -3° C u gasnenne 103308 Ila.
BrMucIuTh MOJNEKYISIPHYIO MacCy Ta3a, €CIIM OTHOCHTENbHAS INIOTHOCTE €ro 1o BO3IyXy paBHa a) 1,45; 6) 1,586.
Brraucnuts maccy 450 mi okcuna cepol (1V) mpu 80°C u 98642 Tla.
Macca 344 mn raza pu 42°C u 102908 I1a paBHa 0,865 T. BEIUUCIUTE MOJNIEKYIISPHYIO MacCy.
Conepxanne pochopa B 0JHOM U3 €ro OKCUAOB paBHO 56,4%. [IMOTHOCTh MapOB 3TOTO BEIIECTBA MO BO3AYXY PaBHA
7,6. YcTaHOBHTE MOJIEKYJISIPHYIO GOPMYITY OKCHIA.
Coenunenue coctout u3 38,75% xanbuus, 20% docdhopa u 41,25% kucnopona. OTHOCUTENbHAS MOJIEKYJIIpHAsi Macca
310. BeiBecTH UCTHHHYO (hOpMYITy BElIeCTBa.
B coemunennn 1,25% Bomopona, 38,75% docdopa m 60% xucmopona, moiekyisipHas Macca paBHa 80. BriBectn
UCTHHHYIO ()OPMYITy COSTNHEHHUS.
BBIUMCINTB CKOJIBKO JIUTPOB KUCIIOPO/a (H.y.) M CKOJIBKO IPaMMOB CyJIb(H/a IIMHKA NoTpedyeTcs Ui noxydeHus 8,1 r
OKCHJIa IIMHKa 10 peakuuu: ZnS + O, — ZnO + SO,.
[Tpn pacTBOpeHMM MarHus B COJISTHOM KHcCa0Te oOpasoBanoch 36 r xmopuna. Ckonbko Obuto B3siTo MarHua? CKOJIBKO
IpPaMMOB COJISTHOH KHCJIOTBI TOTPeO0BaIOCH?
[Ipu cuHaTe3e aMMHaka U3pacxomoBaHo 2,24 1 a3ota (H.y.). CKOIBKO aMMHaKa IIPH 3TOM MOXET OBITh MOJTYyIeHO?
CKOJIbKO TOHH JKeJe3a MOKHO mosy4uth u3 1200 T xkese3Hoi pyasl, conepxkaiieit 80% Fes04?
st monyuenust B adoparopun CO, mo peakiun: CaCO; + HCI — CaCl, + H,0O +CO,, 6610 B350 50 T Mpamopa,
conepxamiero 96% xap6onata. Ckonbko mutpoB CO, (H.y.) IPH 3TOM TOIXYyIUTCS?
CkonpKo TpaMMOB cosi 0Opa3syertcs rpu B3aumoeiicteuu 8,55 r Ba(OH), u 3,75 r HC1.
BrruncnanTh kakoe KonumdecTBO UHKA U 20%-HOM COJISTHOM KHUCIIOTHI TOTpedyeTes st notydeHus 56 i1 Bogopoaa (H.y,)
Ckonbko kuiorpammoB 20%-Hoit ocdopHoit kucnoTel MokHO nosryunts u3 200 xr docopura, cogepxamero 70%
Ca3(POy), mo ypaBuenuto: Caz(POy), + H,SO, — H,PO,4 + CaSO,.
Il. TepMoxumMuyeckue ypaBHeHHS M PacyeThl.
DJIeMeHThbl XUMHYECKOH TePMOANHAMUKH
OCHOBHBIE TIOHATHSI U BEJTMYMHBI B XUMHYECKOH TepMOANHAMUKE. BHYTpeHHs1s1 HeprHs, paboTa 1 SHTAIBIHS CHCTEMBI.
IlepBblii 3aKOH TEPMOJUHAMHUKH.
HampagiieHne u mpeaen NMpoTeKaHUS TPOIECCOB B M30JHUPOBAHHBIX CHUCTeMax. DHTpomus, 3Heprus ['ubdoca. Bropoi
3aKOH TEPMOANHAMUKH.



25.
26.
217.
28.
29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.

51.
52.

53.
54,

55.

56.

57.

58.

59.

60.

26

Tennoeoit 3 dekr peakuuu croparus CO(r) no CO,(T) mpu 298 K pasen 284,8 k/lx. CKOJBKO TEIJIOTHI
BBIACTUTCS TIipy cropanun 14 v CO?
Borunciutes AH® HyS(r), eciin ipu B3aumoaericteun 0,5 MOJTB CephI ¢ BOAOPOAOM BbLaACTHIOCH 10,45 kJIK TEIIOTHI.
Borunciuth sHTanbnHI0 00pasoanus SO;(T), eciu npu cropaduu 16 r cepsl Beigemsiercst 197,6 kK TEIUTOTHI.
Borunciuts AH® peakiuu nuposnsa Metana, mporekaroriero mo cxeme CHy(r) + 0,50,(r) — CO(T) + 2Hy(r).
CKonbKO OBUTO B3STO THIPOKCHAA HATPHS, €CIIH MPH €ro HeHTpamu3aluy xiopoBogopoaoM mo peaknun: NaOH(x) +
HCI(r) — NaCl(x) + Ho(>x) Boiaenmmocs 352,9 kJIK TEIUIOTHL
Tennopoit adexr peakuun SO,(T) + 2H,S(r) — 3S (pom6uu.) pasen 233 k/x. Berancnuts AH® 6, H,S (1)
PaccuntaTh, BO3MOXXHO, JIH CaMOIMPOU3BOJIBLHOC TECUCHHE PEAKIMH MpU CTaHAapTHHIX ycnoBusx: Al(k) + Fe,O3(k) —
Fe(K)"P A|203(K)
Paccunrarh, MOXHO JIM NIPU CTaHAAPTHBIX YCJIOBUSX HMCIOJIB30BATh ATIOMUHUI IJI1 BOCCTAHOBJIEHUSI MAarHUs U3 €ro
okcuzaa 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(1) — Fe(k) + CO4(1)
6) Fe;03(x) + Ha(r) — Fe(x) + H,0(r)
Omnpenenuts BO3MOXHOCTh ITPOTEKAHHS PEaKIMHU ITPH CTAHIAPTHBIX YCIOBUSIX:

P,05(K) + H0(x) — PHa(r) + Oy(r).
MO>KHO JI1 TOy4UTh aMMuak npu 25°C 1o peaxiuu:
NH4CI (k) + NaOH(x) — NaCl(x) + NH3(r) + H,O(x)?
PaccunTath npu Kakoi TeMneparype B CUCTEME YCTAaHOBUTCS XUMUYECKOE PaBHOBECHE:
N(1) + 3H,(r) — 2NHj3(1).
Brerancnute m3menenne sHeprun [n66ca B peakmmu 2NOy(T) — N,O4(T) mpu cranmapTHO# Temmeparype, mpu 0 u
100°C. CaenaTh BBIBOA O HampasieHUM Ipouecca. OnpeneanTb TEMIEPATypy, IPU KOTOPOH YCTAHOBUTCS XUMUYECKOE
paBHOBECHE.

I1l. XumMuyeckasi KHHEeTHKA M XUMHYECKOe PaBHOBeCHe

CKOpOCTh XMMHYECKOH pEaKIMM B TOMOTCHHBIX M TETEPOTCHHBIX CHCTEMax. BimsHHE pa3IWdHBIX (aKTOpOB HA
CKOPOCTb PEaKIMU B TE€TEPOreHHBIX CHCTEMAX.
@DaxTopsl, BIUAIONINE HAa CKOPOCTh PEaKIMH B TOMOTEHHBIX, CUCTeMax. PaccMoTpeTs Ha mpuMepax.
Teopus akTuBanMy. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT IPUPOIBI pEarnpyroIrX BEIIECTB U KaTalu3aTopa.
Karanus u xaranusatopsl. MexaHu3M JeHCTBUS KaTalu3aTOPOB.
Kunetnueckue npeAcTaBlIeHUS O XMMHUYECKOM paBHOBecHH. OOpaTUMble W HEOOpaTHMbIE XUMHUECKHE DPEaKIHU.
KoncranTa xumnueckoro pasHoBecus. [Ipunmun Jle lHlatense,
@dakTOopbI, BIUSIONNE Ha CMELIEHNE XUMHYECKOTO PABHOBECHSI.
dazoBbie paBHOBecHs. [IpaBmiio das.
B peakmmm Na(T) + 3H,(T) = 2NH;3(T), KOHIIEHTpanuy BOIOpo/ia M a30Ta ObLTH yMEHbIIEHH B 3 pa3a. Kak 1 BO CKOJBKO
pa3 U3MEHHTCS CKOPOCTh MPSIMOI XUMHUYECKOH peakiun?
Bo ckonbKo pa3 cienyeT yBeIuduTh JIaBJICHNE, YTOOBI CKOPOCTh PEAKIINH
2NO(1) + Oy(r) = 2NOy(r) Bo3poCna u 10° pa3?
Kak m3menuntcst ckopocts peakuuu 2Hy(T) + O,(r) = 2H,0(T), ecnu a) yBenW4uTh JaBlieHHE B CHCTeMe B 3 pasa; 0)
YMEHBIINTH 00bEM CHCTEMEBI B 3 pa3a; B) MOBBICUTH KOHIEHTpauio 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) KoHIeHTpanus A u B yBenudena B 2 pa3a?
TemneparypHslit k03PUIHEHT CKOPOCTH peakiuu Y paBeH 3. Bo CKOIBKO pa3 yBEIMUUTCA CKOPOCTh PEAKIIHH, €CIH
MOBBICUTH TemnepaTtypy Ha 40°C?
Temneparypa nossicuinach ¢ 25 10 40°C. Bo ckonbko pa3 Bo3pacTeT CKOPOCTb PEaKIUH, €CIIH Y PaBeH 47?7
CkopocTb HEKOTOPOIt peakyu Bo3pocsa B 12 pa3. Ha ckosbko rpagycoB Obla MOBBIIIEHa TEMIIEPATYpa, €CIH Y paBeH
2,57
CkopocTb HEKOTOPO# peakiyy Bo3pocia B 124 pasa, y paseH 3. Ha ckonbko rpajsycoB Obuia MOBBIIIEHA TeMIepaTypa’?

Boruucnuthe KoHCTaHTy paBHOBecusa K, peakuuu A + 2B > C, eciu paBHOBECHbIC KOHIEHTparmu (MoJb/n): [A]
0,12; [B] =0, 24; [C] = 0,295.

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

Peaxuus CO(r) + Cly(r) €2 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 KOHIIEHTpalMM BOJOpoja W Moja B peakuuu H, + I, <2 2HI, ecii WX HayaNbHbIC
KoHLeHTpanuu coctaBiustian 0,7 n 1,6 MOJIb COOTBETCTBEHHO, a PaBHOBECHAs! KOHIIEHTpanus 1oxoBoxopoaa pasHa 0,8
MOJIs/1. Beruuncnure K.

PaBHOBECHBIC KOHIICHTPAIIMH BEIIECTB B 00paTtumoii peakuuu 2SO, + O, <2 250, COCTABIIOT (mouw/m): [SO,] =
0,0002, [O,] = 0,004, [S03] = 0,003. Berurciure K, ¥ HCXOAHBIE KOHIIEHTPALUH JUOKCHIA CEPBI M KUCIOPO/Ia.
PaBHOBeCHBIE KOHIICHTpAaIMK BemlecTB B oOpatumoii peakmmu N, + 3H, <> 2NH; cocrapmsior (momnb/m): [Ny] =
0,0002, [H,] = 0,004, [NH3] = 0,003. Berurcnute K, 1 uCX0HbIE KOHIIEHTPAIIUYU a30Ta M BOJOPO/IA.

Kak nonusier Ha paBHOBECHE B PEAKI[HSX:

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; <= N0+ Q;
2) 2H,S €= 2H,+ S, - Q;
a) MOBBIIICHUE TEMIIEPATYPHI;
0) NOHIKCHUE JaBICHUS?
IV. Ctpoenne atoma u nepuonuueckmnii 3axon /1. . MenneneeBa

CoBpeMeHHBIE MIPECTAaBICHASA O CTPOCHNH aroMa. CTPOCHNE aTOMHOTO Apa: HyKIOHBL
XapaKTepHUCTHKa COCTOSHHSA JJIEKTPOHA B aToMe. KBaHTOBEIE uncia, nX GU3NIECKUAN CMBICI.
Atomuble opbutanu (S-p-d-f-opOuranu). TIpUHIMIBI 3alMOTHCHUS ATOMHBIX OpOWTANed: TPHWHIMI HaUMEHbIICH
sHepruy, npasuwio ['yHaa, 3anpert [laynu.
EMKOCTB 3HEpreTHIEeCKUX YPOBHEH U MOAYPOBHEH. DNEKTPOHHBIE (POPMYIBI (IPUMEPEI).
KonnuecTBeHHBIE XapaKTEPUCTUKHA OCHOBHBIX CBOMCTB aTOMOB: JHEPIWs HWOHM3AIUH, CPOIACTBO K 3JICKTPOHY,
OTHOCHTEIIbHAS AJICKTPOOTPHUIATSIFHOCTh U UX U3MEHEHHS B 3aBHCUMOCTH OT MOJIOKCHHS 3JICMEHTA B MEPUOTUICCKOM
cucreme /.M. MenaeneeBa (Ha npuMepax).
[epronuyeckuii 3aKOH ¥ TEPUOJMUYCCKAs CHCTEMa B CBETEC TCOPUHM CTPOCHHs aTOMOB. [IepHOIUYHOCTH B M3MCHEHUU
CBOMCTB 3JICMCHTOB (PaJUyCOB aTOMOB, CTCICHEH OKHCJICHUS, METAJUIMYCCKUX CBOWCTB) KaK CIICICTBUC
MIEPUOTUICCKOTO U3MEHCHHS JICKTPOHHBIX KOH(DUTYpaluii aTOMOB.
CyIecTBYIOT JH 3JEMEHTHI, Spa aTOMOB KOTOPHIX cojep)kaiu Obl IPOTOHOB OoJbIne, uyeM HeWTpoHOB? OTBeT
MosICHUTE aHaNMu30M [leproandeckoil CHCTEMBI AIIEMEHTOB.
[onb3ysace Ilepuoauueckoit cucremont .M. MeHaeneeBa BBIYMCIUTL YUCIIO HNPOTOHOB, HEUTPOHOB M 3JEKTPOHOB B
aToMax THTaHa, HATPH, TePMaHUs, XpOMa, KACIOPOIa, XJIOpa U CEPHL.
CHMBOJT H30TOMa XPOMa ~2p4Cr. COCTAaBHTB EKTPOHHYIO (POPMYITy aTOMA.
Anpo atoma comepxkut 10 HEHTPOHOB, ITEKTPOHHAS 000I09Ka — 9 31eKTpoHOB. Kakoit 3To smemenT?
Macca siapa aToMa seMenTa paBHa 181 B aJeKTpoHHOM 00004UKe aToMa 73 3JeKTpoHa. YKa3aTh CKOJIEKO HEHTPOHOB U
MIPOTOHOB B SIJIp€, ONPEIEIUTh 3JIEMEHT M HAIIUCATh €ro AIEKTPOHHYIO (GOPMYJTY.
Hanwucath 3JIeKTpOHHBIC CTPYKTYPhl B OCHOBHOM M BO30Y>KICHHOM COCTOSHHHM aTOMOB Kauus, (gocdopa, alTlOMUHHS,
XpOMa U TUTaHA U ONPEACTUTH IO HUM BO3MOYKHBIC BaJICHTHOCTH.
CKONIbKO BaJICHTHBIX 3JIEKTPOHOB COJAEPIKAT aTOMBI ¢ MOPSAKOBBIMU HOoMmepamu 17, 31, 50, 35, 41. CocraButh ux
JJIEKTPOHHBIE (POPMYJIBI.
BHewHuil 37eKTPOHHBIN CIIOH aTOMOB XMMMYECKHUX 3JIEMEHTOB HMEET BH] 3sz3p4, 2822p1, 3d%4s?, Onpenenure 3TH
AJIEMEHTEI.
CKOJIBKO 3JIEKTPOHOB OTIAIOT aTOMBI 3JEMEHTOB IPH MIpeBpamieHusIX Fe— FeZ+, st SZ’, Ag — Ag+. CocraBbTe
AEKTPOHHBIE (POPMYITEI AaTOMOB H HOHOB.
CKOJIBKO 3JIEKTPOHOB MPHOOPETAIOT HMOHBI TPH TIPOIEccax Fe?*— Fe¥, CPP* — CI'" Ba* — Ba. CocraBbre
ANEeKTPOHHEBIE (POPMYITBI BCEX MPEACTABICHHBIX YaCcTHUI.
COCTaBUB 3IEKTPOHHBIC (OPMyYIIBI BCEX MPEACTABICHHBIX HOHOB H aTOMOB, ONpeaenuTe, Kakue u3 noos Sb>* Te, I,
Cs" CXOJIHBI 10 CTPOEHHUIO HIEKTPOHHOIH 060710UKH ¢ Xe?
CoCTaBHB SIEKTPOHHBIE (POPMYIIBI BCEX MPEACTABICHHBIX HOHOB M aTOMOB, ONPEJeNNTe, Kakue 13 HoHoB Rb™ Se?*, Br,
Se™ cX0/IHbI [0 CTPOCHHIO YMEKTPOHHOI 060m0uKH ¢ Kr?
CKOJIbKO 3aMOJTHEHHBIX 3JIEKTPOHHBIX CJIOEB UMeeTcs y yactull C, c*, c*, ct.
Hanwcats 31eKTpOHHBIE (POPMYITBI YACTHUIT Ti4+, V5+, Sn2+, 02’, Br, NS’, p¥,

V. Xumuueckas cBsi3b. CTpoeHne BelecTna
OCHOBHBIE THITBI XHMUYECKOH CBS3H: HOHHAS, KOBAJICHTHAS U METAIUTHYECKast. XapaKTePUCTUKHA XUMUUECKON CBS3H.
MexaHu3MBl 00pa3oBaHHUs WOHHOW M KOBaJCHTHOW CBS3M (0000IIeCTBICHHE HECHMAapEeHHBIX AJIEKTPOHOB W JOHOPHO-
AKIETITOPHBIN).
[onspHOCTH CBsI3U. [IOHOPHO-aKIIENITOPHBIN MEXaHU3M 00pa30BaHMs KOBAICHTHOH cBs3u. PaccMoTpeTs Ha mpuMepax.
TTosIPHOCTH CBSI3U M MOJISIPHOCTH MOJICKYII. MEKMOJIEKY/SIPHBIC B3aUMOICHCTRUSL.
TBepaoe cOCTOSIHUE BEIIECTBA. ATOMHBIC, HOHHBIE ¥ MOJICKYJISIPHBIC KPUCTaLIHYeCKue perneTkd. CBOWCTBA BEIIECTB C
Pa3IMYHBIM THIIOM KPHCTATMYECKON PEHICTKH.
BajieHTHOCTh ¥ CTENIEHb OKUCIICHHUS SJIEMEHTOB B COSANHCHHSX C PA3JIUYHBIM THIIOM XHMHYCCKOMN CBSI3H.
Omnpenenure BaJ€HTHOCT U CTENEHL OKUCIEHUS JIEMEHTOB, U HazoBuTe BemecTBa KNO3, NaySiOs, H,SiOs.
Omnpenenure BaJeHTHOCTD U CTENEHb OKUCIEHUS diIeMeHTOB, HazosuTe Bemectsa HCI, HCIO, HCIO,, HCIO3, HCIO,.
Onpenenutpb, BAJIEHTHOCTb U CTENEHb OKUCIeHUs B MoJiekynax PHs, H,O, CaHa.
OmnpenenuTs BAICHTHOCTh W CTEIICHb OKUCICHUS jkene3a B okcunue keneza (I1), okcume xenesa (I11) u B cimosxxHOM
okcune Fes04 (FeO-Fe,03).
Omnpenenure BalieHTHOCTE U ctenieHb okucnenus NHs, NH,OH, HNO,, HNO;.
Ompenenure BaJeHTHOCTh M CTENEHb OKHcieHus: xpoma B okcune xpoma (l11), oxcune xpoma (VI), xpomare kanust u
Ouxpomare Kajusl.
Omnpenenure cTerneHb OKMCIIEHHs DJIEMEHTOB B MoJjieKyiax u Hazosute BemecTBa LICl, Li,SOy, LisN, LINO;.
Ormpesiennure CTEMeHb OKUCICHHS DIICMEHTOB B MOJICKynax Cyib(ura Hatpus, Opomuaa Gapus, docdara xenesa (I1),
rHIPOKapOOHATA KAJIBIIHS, TIEPXJI0paTa MarHus.
Pacrionoxutre coemuHEHMsI B PsA MO BO3PACTAHHMIO CTENEHW HOHHOCTH: XJopua mesms, okcua azota (Il), Opomun
QTFOMUHWMS, OKCUJ] KIS, KHCTIOpOI, Tpuxiopua Gocdopa.
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[Monmp3ysick rpaduueckuMu (QOpMyJiaMu yKa3aThb B CTOPOHY KaKOTo aToMa OyIyT CMEIIAThCs IEKTPOHBI B
coennuenusx NHs;, CaCl,, Al,Os, BaS, H,0, SiF,.
Kaxk Oynet MensThes xapakrep cBssu o psagy NaCl—MgCl,—A1Cl;—SiCl,—PCls—SCl,—Cl,?
Kaxk Oynet MeHsAThCs XapakTep cBsasu 1o psaay Li,O—BeO—B,0;—C0O,—N,05—Cl,0,?
Kakas w3z xumuueckux cBszeii H—Cl, H—Br, H—I, H—S, H—P sBisercsa Ooiiee moJsapHOM? VKaXKHTE, B KAKYIO
CTOPOHY CMEIIAETCs ISKTPOHHAS MJIOTHOCTh CBA3U.

V1. Peakuuu B pacTBOpax 3IeKTPOJIUTOB, HOHHbIE PeaKIuu
OCHOBHBIC TOJIOKEHUSI TCOPHU JICKTPOTUTHICCKON TUCCOIUANUMU. MeXaHU3M JUCCOIMAIIUN BEIIECTB C Pa3IHYHBIM
TUTIOM CBsi3u. ['umparaiysi HOHOB B pacTBopax. OOpa3oBaHHE HOHA THPOKCOHUS.
CTeneHb MUCCOIMANUU ANEKTPONIUTOB. CHIIbHBIC W CIa0ble 3JCKTPOJIUTHL. 3aBUCHMOCTh CTCIIEHU JUCCOIMAIMH OT
KOHIICHTPAIIUH U TPUPOIBI PACTBOPECHHOTO BEIIECTBA U PACTBOPHUTEIIS.
PaBHOBecHe B pacTBOpax Ca0bIX MMEKTPOUTOB. KOHCTaHTa MUCCOIMAIUN CITa0BIX AICKTPOJIUTOB.
Kuciiotsl B cBeTe TEOpUH OSICKTPONUTHYECKOW auccormanuu. CTyrneHvartas gucconuanus. Peakiuu oOMeHa B
pacTBOpax AIEKTPOIHUTOB.
OcCHOBaHHSI B CBETE TEOPHH SJIEKTPOJIMTHUYeCKOi nuccoumanmu. CrymneHuatas auccouuanusi. Peakiuu oOMeHa B
pacTBOpax ANEKTPOJIHUTOB.
Conu B CBEeTE TEOPHHU IEKTPOIUTHUYECKOW auccormaruu. CTymneHuaTas aucconuanus. Peakunu oOMeHa B pacTBopax
ANIEKTPOJIUTOB.
DICKTPOTUTHYCCKAsI TUCCONMaIsl Boabl. VloHHOE mpou3BeieHue Boabl. Bogopoansiii nokaszarens. [1lkana pH.
HanwucaTs HOHHBIC YpaBHCHHS PEAKIIUH, MPOTCKAOIIUX MPU CMCIICHUU PACTBOPOB:
a) CepHON KHUCTIOTHI U €IIKOTO HATPA,;
0) rUIPOKCHIA MarHus ¥ COJISTHOW KHCJIOTBHI.
Hanucats HOHHBIE ypaBHEHHUS PACTBOPEHHUS B CEPHON KUCIIOTE CIEAYIOIUX HEPACTBOPUMBIX B Boje BernecTB: Al(OH)s,
Fe(OH)z, CaCos.
Hanucats MOHHBIE YpaBHEHUSI PEAKIMH IIPH CMEIICHUH PACTBOPOB BEIIECTB:
a) cynbdarta HaATPHUS U XJIOpUIa Oapus;
0) xJIopHIa aMMOHHS ¥ THAPOKCHU/IA KAJIHS.
Hanucats MOHHBIE YpaBHEHUSI PEAKIHIA, IPOUCXOASIINX PU CMEIICHUH PACTBOPOB CIICAYIOIINX BEIICCTB:
a) Ba(NO3); + Alx(SOy)3;
6) Na,SO; + HCL
Hanwucath, HOHHBIC YpaBHEHHUS PEAKIU, TIPOUCXOISIIUX IPU CMEIIICHUU PACTBOPOB CJICIYIOIINX BEIICCTR:
a) CaCIz + NazPOy;
06) K;CO3 + H,SO,,
HanwucaTs HOHHBIC YpaBHCHHS PEAKIIMN, MPOUCXOASAIIMX MMPU CMEIICHUH PACTBOPOB CIICIYIONIUX BEIICCTB:
a) les + H,SOy;
0) FeCl; + KOH,
Hanucats HOHHBIE YpaBHEHUSI PEAKIHIA, TPOUCXOASIINX PU CMEIICHUH PACTBOPOB CIIEAYIONIMX BEIISCTB:
a) Pb(NOs), + MgSOy;
6) NH;NO; + HClL.
Hanucats MOHHBIE YpaBHEHUSI PEAKIIUA, IPOUCXOASIINX IPU CMEIICHUH PACTBOPOB CIIEAYIOIUX BEIIECTB:
a) KzS|O3 + H,SOy;
6) CO(NO3)2 + Na3PO4.
HamucaThs noHHBIE ypaBHEHUS B MOJIEKYJSIpHOH Qopme:
a) Zn** + 20H — Zn(OH),|;
6) 2H " + SO5> — SO,1 + H,0.
HamucaTh noHHBIE ypaBHEHUS B MOJICKYJISIPHOH GopMme:
a) AI** + 30H — AI(OH)|;
6) 2H " + COs> — CO,1 + H,0.
Hanucats HOHHBIE YpaBHEHUSI B MOJIEKYJSIpHO# hopme:

a) 2H" + S — H,S1;
6) NH4+ +OH — NHsT + Hzo

VII. I'mapoaus coneit
T'unponus coneit B BomHBIX pacTBopax. Cirydan ruapou3a (Ha mpuMepax).
CwmelieHue paBHOBeCHs TUApoin3a. Poib ruposnsa B GHONIOTHYECKUX U XUMHUYECKHUX MPOIIeCcax.
[onsarue o Oydepubix cucremax. Bunbr 6ydepusix cuctem. bydepHbie cHCTEMBI B )KUBBIX OpPTraHU3MaX.
VYka3arh Kakue U3 NPUBEACHHBIX HIDKE Coiei OyJyT MOABEpraThCs THIPOIH3Y, HAMKCATh MOJIEKYJSIPHBIE, MOJHbBIC U
KpaTK¥e HOHHBIC ypaBHEHHS (110 CTYIEHM), ompeaestuTh peakiuio cpeasl: NaBr, NaClO3, NaCN.
VYka3arh Kakue U3 IMPUBEACHHBIX HIDKE CoJied OyJyT MOJABEprathCs THIPOJH3Y, HAMKCATh MOJIEKYJSIPHBIE, MOJHbIE U
KpaTKHe MOHHBIC YpaBHEHUs (10 CTyNeHsM), onpeaenuTs peakito cpeast: NH,ClO,, HCOONa, K,S;
VYka3aTh Kakue U3 NPHUBEACHHBIX HIDKE coyiei OyIqyT IMojiBepraThCs THIPOJIN3Y, HAIMCAaTh MOJIEKYJISIpHBIE, MTOJHbIE U
KpaTKue HOHHbBIE ypaBHEHHMS (110 CTYIEHIM), onpenesuTs peakuunto cpenpl: NazSOs, KNO;, KNO,;
VYka3aTh Kakue U3 NPHUBEACHHBIX HIDKE coyeil OyayT MoABepraThCsi THIPONIU3Y, HANMUCATh MOJIEKYJISIPHBIE, MTOJHbIE U
KpaTKHe HOHHBIC YpaBHEHHs (IO CTYMEeHsM), onpeaenuTh peakuuto cpeasl: FeCly, Ca(CN),, CaCOs.
VYka3aTe Kakue U3 NPHUBEACHHBIX HIDKE COJIed OyIqyT IMoaBEprarhCs THIPOJIHM3Y, HAIMKCATh MOJIEKYJISIPHBIE, TTOJHbIE U
KpaTKHe HOHHBIE ypaBHEHHMS (110 CTYIEHIM), onpeaenuts peakiuio cpeasl: AlCl;, Na,SiO;, FeSOy;
VYKazaTb Kakue W3 IPHUBEACHHBIX HIDKE COJICH OyAyT IOIBEpraTthCs MAPOJIN3Y, HAMCATh MOJCKYJSPHBIC, ITOJIHBIC
KpaTKHe HOHHBIE ypaBHEHHMS (110 CTyIEHIM), onpeaenuts peakiuio cpeasl: CH;COOK, CuCly, Ba(NOs),.
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Vka3aTh Kakue M3 NPHUBEACHHBIX HIKE colied OyayT MOJIBEPraThCsl THUIPOJIU3Y, HAIKMCaH, MOJEKYJSIpHBIC,
IIOJIHBIE ¥ KPAaTKUE HOHHBIE PaBHEHUS (II0 CTYIIEHAM), onpeaeauts peakuuio cpeabl: NiCly, LiSO3, NH4HS;
VYka3aTe Kakue U3 MPUBEACHHBIX HIDKE Coyeil OyayT MOABEPraThCsl THAPOIU3Y, HAMMKCATh MOJIEKYJSIPHBIC, MTOJIHbBIE U
KpaTKUe HOHHBIE ypaBHEHHMS (110 CTYIEHIM), onpeaenuts peakuuto cpeasi: NaClO, (NH,),SO,4, HCOONH,.
VYka3aTh KaKyl0 pEaknuio cpeipl OyAyT 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 CICAYIONINX COJIEH, MOJTBEPANB 3TO YPABHECHHUSAMH PEaKIUH
ruapousa: (HCOO),Ba, Mn(ClO,),, NH;NO,
VYKa3zaTh Kakylo peakuuio cpeipl OyJIyT UMETh pacTBOPHI CIEAYIOIINX COJICH, TOATBEPANB 3TO YPAaBHEHHUSMH PEaKIUi
rugposusa: MnSO,4, Mg(H,PO,),, Crls.
VYka3zaTh Kakylo peakuuio cpeipl OyJIyT UMETh pacTBOPHI CIEAYIONIINX COJIEH, MOJTBEPANB 3TO YPAaBHEHHUSMH PEaKIUi
rugpoimsa: Fey(S0,)s, (CH3COO0),Ba, Bi(NO3),.
Hammcats BO3MOXHBIE ypaBHEHHS PEakIMil THAPOJIN3a B COKPAIICHHOM M MOJHOM HOHHOM BHJE M YKa3aTh PEAKIUIO
cpensl B pactBopax ciexyrommx coineit: (NH4),COsz, Ca(HS),, NazAsOy,.
Hammcats BO3MOXHBIE ypaBHEHHMSI PEaKIHil THIPOJIU3a B COKPALICHHOM M IIOJIHOM HOHHOM BHJE M YKa3aTh PEAKIUIO
cpemsl B pacTBopax ciexyrommx coineit: NaHCO;, BaSO3z, MnCl,,
Hanmcats BO3MOXHBIE ypaBHEHHMSI PEakIHi THIPOJIU3a B COKPAIICHHOM M IIOJIHOM HOHHOM BHJE M YKa3aTh PEAKIUIO
cpemsl B pactBopax ciexyromux coineit: (CH;COO)zAl, NaBr,  LiHSO,.
VIII. Cioco6b1 BhIpa:keHUsI KOHIEHTPAIMU PACTBOPOB.
IIpuroroBieHue pacreopos. IIpon3BeaeHne pacTBOPUMOCTH
JlucrniepcHble CUCTEMBI M MX KJIACCU(HUKALIHSL.
VlcTuHHBIE pacTBOPHI M MEXaHU3M IPOLIECCAa PACTBOPEHHUS.
PactBopumocts. BnusiHne pasnuuHbiX (akTOpoB Ha pacTBOPHUMOCTh. TermioBble S(QEKThl IMPU PaCTBOPEHHHU.
HacpblineHHbIe 1 HEHACHIIIEHHBIE PACTBOPBI.
[TpousBenenue pacTBOPUMOCTH. Y CIIOBHUS 00pPa30BaHUS U PACTBOPEHHUS OCAIKOB.
KonnenTparys pacTBopoB, CIocoObI €€ BBIPAXKEHHS: MaccoBast 1011 BEIIECTBA B PACTBOPE M MOJIAPHAS KOHIICHTPALIUH.
KoHmeHTpays pacTBOpOB, CHOCOOBI €€ BBIPRKEHWS: MaccoBas JOJ BEIIECTBA B pAacTBOpe M HOpMalbHAs
KOHLICHTPALHH.
KonnenTpamus pacTBopoB, criocoOb! €€ BBIPAKEHHS: MOJISIPHAs 1 HOpMaJIbHAs! KOHIICHTPAIHH.
Cxomnpko rpammoB NaNO3 1 Bos! HEOOXOAMMO A1t TPUTOTOBIICHNUS 1,6 KT pacTBopa MaccoBoit goneit 10%?
Ckonbko rpammoB Na,SO4 HeoO6xoaumo pactBopuTth 400 I BOJBI 1Sl IPUTOTOBIICHHUS pacTBOPa MaccoBoi jomneid 8%?
Cxomnbko rpammoB KCI u Bosibl He06X011uMO B3SITh It ipurotosienust 500 r pacTBopa MaccoBoi goneit 70%?
KakoBa maccoBast 10J1s BEelIECTBA B pacTBOpe, MoiyueHHoM npu pactBopenun 45 T BaCl, B 300 mut Boms?
B 850 r Boas! pactBopuiu 40 r AGNO3. BeI4rcInTh MaCCOBYIO JIOMIO BEIIECTBA B MOJIYYCHHOM PacTBOpE.
Ckonbko rpammoB Na,SO3 moTpedyeTces s MPUroTOBICHUS 4 J1 pacTBOpa MaccoBoil goneii 8%. IIOTHOCTH KOTOPOrO
pasHa 1,075 r/mn?
Crkonbko rpammoB HCI comepxurcs B 550 Mt pactBopa MaccoBoii goieit 10% moTHocts kotoporo 1,05 r/min?
CkonbKo xi10poBoopoza coaepxurcs B 40 mi 38,16%-Horo pacTBopa COISIHOW KHCIOTHI INIOTHOCTHIO 1,195 1/Mn?
K 160 r pacrBopa MgCl, maccoBoit goneit 16% no6asunu 200 r Boasl. Onpenenute MacCOBYIO JOJIO BELIECTBA B
TIOJTy4YE€HHOM PacTBOpE.
300 r 50%-noro pactBopa K,SO, BeImapuBamm 10 Tex mop, MOKa Macca pacTBopa He crana paBHoi 220 r. Onpenenure
MacCOBYIO JIOJIO BEIECTBA B MOJIYYEHHOM PacTBOpE.
Cxonbko rpammoB KCI crienyer mpubaButh k 450 T pacTBOpa TOM K€ COJM MAacCOBOM aoJieit 8% Ui PUTOTOBJIEHUS
pacTtBopa ¢ MaccoBoit noneit 12%?
Ckonbko BojbI HE0OX0oauMo mpubaBuTh K 500 mi pactBopa NaCl maccoBoit moseii 20% (mr. = 1,152 r/mi), 4T00BI
MIOJIyYHUTh PACTBOP C MaccoBoi aoieit 5%7?
UemMy paBHA MOJISIPHOCTB pacTBOpa, cogeprkariero B 0,75 1 4,41 r noBapeHHOit conu?
CKoJbKO TPaMMOB KapOoOHaTa HaTpHsl HEOOXOIMMO B3STh JUIS IPUTOTOBIECHUS 155 mi
a) 0,5 M;
6) 2 M pactBopa?
Ckonbko rpamMmmoB HuTpara xenesa (111) Heooxomumo B3sTh uist mpurotoBieHus 300 M
a) 0,25 M;
6) 3 M pactBopa?
CKOJIBKO TPaMMOB a30THOM KHCIIOTHI COAEPKUTCS B 350 M
a) 0,1 M;
6) 2 M pactBopa?
B kakom o6beme 0,2 M pacTBopa COIEpKUTCS
a)3,5T;
6)6T;
B) 2 r cynbdara HaTpus?
CkonbKo rpaMMOB XJI0poBoJopoa cojepxkurcs B 750 mia 0,5 M pacTBopa COISIHOM KUCIOTHI?
KakoBa monsipHas konueHTpanus 12%-Horo pactBopa rujpokcuaa Hatpus (. = 1,37 r/mi)?
KakoBa mosnsipHas konuneHTpanus 30%-Horo pacTBopa a30THOM KucsoTh! (11 = 1,205 r/mi)?
K 300 mi Boas! npubasumm 30 mia 48%-Horo pactBopa cepHoit kucnotsl (1. = 1,38 r/mir). UeMy paBHaA NpoLEHTHAs U
MOJISIpHAsl KOHIIGHTPANHUs MOJIYyIEHHOTO pacTBopa’?
K 100 mur Bomer mpubasumm 20 mir 35%-Horo pacTtBopa eakoro Harpa (ot = 1,38 r/mur). UeMy paBHa mpoLEHTHAs U
MOJISIpHAsl KOHIIEHTPANHUs MOJydEHHOTO pacTBopa’?
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Ckonbko MIILTIIUTPOB 10%-HOTO pacTBOpa COJISIHOM kucnotel (1. = 1,049 r/mi) Hamo B3ATH IS
npurotoBieHus 100 mi 0,2 M pactBopa?
Ckonbko MITTHIIATPOB 49%-HoTO pacTBOpa dochoproit kucmots! (w1, = 1,049 /M) HamO B3ATH U IPUTOTOBICHUS
100 v 0,2 M pactBopa?
CkonbKo BOBI He0OX0auMO mprubaButh k 500 Mt 20%-roro pactsopa NaCl (rwr. = 1,152 r/mi), 9ro6sl mony4auts 4,5%-
HBIA pacTBOP XJIOpUAA HATPUS?
Cxoubko suTpoB 2,5%-soro pactBopa NaOH (. = 1,03 r/mu1) moxkso mpuroroButs u3 80 M 35%-Horo pacteopa (ILL
= 1,38 r/mm)?
Cxonbpko MumuiauTpoB 49%-noro pactBopa H3PO, (. = 1,33 r/mi) morpeOyercst muist mpurorosnenus 2 a1 0,03M
pactBopa GpochOpHON KHCIOTHI?
Pactsopumocts AGCI pasua 1,2 - 10°® Mos/it. BeIaucuTh nponsBeieH e PacTBOPHMOCTH.
PactBopumocts Fe(OH); 1,9 - 10" moub/n. Boranciuts npousBesienue pacrBopumoctu. Fe(OH)s.
B 2 murpax Bogsl npu 25°C pactopsiercs 2,2 -+ 104 Gpomuaa cepeGpa. BHIUncIuTh MpON3BENCHHE PACTBOPHMOCTH
AgBr.
PactBopumocts PbBr, ipn 18°C pasma 2,7 - 10°? mois/n. Beranciuts I[TP(PHBr,).
IMpounssenenue pactBopumoctu PhC1, pasro 1,7 - 10°. UeMy paBHBI KOHIICHTPAIINH HOHOB B HACHIIIICHHOM pacTBope?
Ipomssenenue pactBopumocti Cr(OH); pasro 5.4 - 10", UeMy paBHBI KOHIEHTPALMH HOHOB B HACHIIICHHOM
pactBope?
Ipomssenenne pacteopumocti Zn(OH), pasuo 1,0 - 107, UeMy paBHBI KOHUEHTPAUMH HOHOB B HACHIICHHOM
pactBope?
IX. OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI. DJIEKTPOJIU3
PeaKHI/II/I UAymue ¢ UBMCHCHUEM CTCTICHU OKHCJICHUA. Cocrasiienue ypaBHeHI/Iﬁ OKHCJIIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX
IIPOIIECCOB METOIOM 3JICKTPOHHOTO OanaHca.
BaxHeiine OKUCIUTENN U BOCCTaHOBUTENN. HanpaBieHne OKUCInTeIbHO-BOCCTAHOBUTEIbHBIX PEaKIIMil.
Peakmuy 3aMerieHnss B BOOHBIX pacTBOpaxX. B3anmomeiicTBHE METAINIOB ¢ KUCIOTaMHU M COJIIMH B BOIHBIX pPacTBOPax
KaK OKHCITUTEIFHO-BOCCTAHOBUTEIBHEIH Mporiecc. Psia HanpshKeHn  MeTalIoB.
DIEeKTPOXMMUYECKHE TIPOIIECCH M CUCTEMBL. 3akoHbI Dapanes.
lanpBarmgIeckwii aeMeHT. [IpuMeHeH e TaThbBaHHICCKIX 3JICMEHTOB.
MexaHU3M BIIEKTPONN3a. DTambl AIeKTpoim3a. [IprMeHeHne 3JeKTpoiun3a. Peakiu OKHCICHHS W BOCCTAHOBIICHHS
BOJIBI HA aHOJIE M KaTOJIe COOTBETCTBEHHO. CXeMa OKHCIICHHUS THAPOKCHI-FIOHA Ha aHOJIE.
DJEKTPOJIN3 PacIIaBOB OKCUJIOB, THAPOKCHIOB, COJIEH (PacCMOTPETh Ha IIPUMeEpax).
OJeKTpOoIN3 pacTBOPOB KHUCIIOT U Iiesioueil (paccMOTpeTs Ha IpuMepax).
DNEKTPOIIN3 PacTBOPOB COJIEH (pacCCMOTPETh HA IPUMEPax).
CocraBbTe METOAOM JJIEKTPOHHOTrO OallaHca, ypaBHEHHs pEaKLUUi B3aWMOACHCTBHUS, ONpPENENUTE OKUCIUTENb U
BOCCTaHOBHUTEIb U paccTaBbTe KO3 HUIIMEHTHI:
a) C+ 0, — COy;
6) NaNO3; — NaNO; + Oy;
CocTaBbTe METOAOM DIIEKTPOHHOTO OallaHCa YpaBHEHUS pPEaKIWH B3aWMOJCHCTBHA, OIPENCITUTE OKUCIHUTENb H
BOCCTAHOBHTEIb M PACCTaBbTE KOA(PPHUIINSHTHI:
a) Fe + O, — FeO;
6) H3PO3 — PH3 + H3PO4,
CocraBbTe METOIOM 3JEKTPOHHOrO OajaHca, ypaBHEHMs pEaKUUH pas3joKeHHs, OIpPENeNUTe OKHCIUTEIb H
BOCCTAHOBHTEJIb M PACCTaBbTE KO PHUIINEHTHI:
a) FeO + CO — Fe + COy;
6) NH;NO, — N, + H,0.
CocraBbTe METOJOM DJIEKTPOHHOrO OallaHca, ypaBHEHMs peaKkLUWil pasjoKeHHs, ONPENeIUT OKHCIUTENIb U
BOCCTAHOBHTEJIb M PacCTaBbTE KOA(PPHUIINEHTHI:
a) AgNO3; — Ag + NO, + Oy;
6) F6203 +C — FeO + COZ
CocraBbTe METOZOM 3JEKTPOHHOrO OajaHca, ypaBHEHMs pEaKUMH pas3loKeHHs, OIpPEAeNUTe OKHCIUTENb W
BOCCTaHOBHTEIb U paccTaBbTe KOA(PQUIIMEHTHI:
a) KMnO4 — KzMnO4 + MnOZ + Oz,
6) HNO3 - N02 + Hzo + 02
CocraBbTe METO/IOM DJIEKTPOHHOTO OajiaHca, YPaBHEHUS! OKUCIHTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIH, TPOTEKAOIINX
B BOJIHBIX pacTBOpax, ONpeAaACINTE OKHUCIIUTEIIb U BOCCTAHOBUTECIIb U PaCCTaABbTE KOBCI)(i)I/IHI/IeHTBII
a) Cu+ H2304(K) — CuS0O, + SO, + H,0;
6) HNO3 +S — HZSO4 + NO
CocraBbTe METO/IOM DJIEKTPOHHOTO OajaHca, YPaBHEHUS! OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU, TPOTEKAIOIINX
B BOJIHBIX PacTBOPAX, ONPE/IEINTE OKUCINTEIb U BOCCTAHOBHUTEIL U paccTaBbTe KO3 UIIMEHTHI:
a) HBr + H2804 — BI'Z + SOZ + HQO,
6) KI + H,0, — I, + KOH;
CocraBbTe ypaBHEHMs M ONMIINTE IPOIECCH, TPOUCXOSIINE HA 3JIEKTPOJAX IMPH INEKTPOJIM3E paciulaBOB XJIOpUIA
MeJu U cysib(uIa MarHus, pacTBopa HUTpara cepeopa.
CocraBbTe ypaBHEHHUS M OIUINUTE IPOLECCH, MPOUCXOASIINE Ha IICKTPOIAX IPH DIICKTPOIM3E PACIIABOB OKCHJA
Kanmbus U okcua sxenesa (1) m pactBopa ruapokcuaa Kanus.
CocTtaBbTe ypaBHEHHS M OIHIINTE IPOLECCHI, MPOMCXOIIIINE HA 3JCKTPOIaX IPH AIEKTPOJIM3E paciliaBa THAPOKCHIA
HaATpHS U PACTBOPOB CyIb(ara MeIN U XJIOPHIA MaTHHS.
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Kakune BemecTBa W B KaKOM KOJIMYECTBE BBIACISATCS IPY TIPOIyCKaHWU Toka cuiioi 10A B TedeHue 5 MUHYT
Yyepe3 pacIuiaB XJIOpHIa MarHus?
CocTtaBbTe YpaBHEHUS M ONHIINTE MPOIECCH, IPOUCXOISIINE Ha JIIEKTPOAAX MPH DJICKTPOJIM3E PACTBOPOB Cyibduaa
HaTpHsl, OpOMUIa ATFOMUHUS U CyJIb(aTa HUKEIS.
CocTtaBbTe ypaBHEHHS U OMUIIUTE MIPOIIECCHI, IPOUCXOASIIINE Ha SJIEKTPOJaX IPH SIEKTPOIN3E PACTBOPOB
a) Cynb(UTa JINTHS;
0) COJITHOM KUCIIOTHI;
B) KapOoOHaTa HaTpusl.
CocraBbTe ypaBHEHHS U OTHUIINTE NPOLIECCHI, IPOUCXOAAIINE HA SIEKTPOaX IPH AIIEKTPOJIN3E PaCTBOPOB
a) uutpata xpoma (I11);
0) cynbdar HUKEIs.
CocraBbTe ypaBHEHHS U OTHUIINTE NPOLIECCHI, IIPOUCXOAAIINE HA IEKTPOJaX IIPH AIIEKTPOJIN3E PaCTBOPOB
a) a30THOM KHCIIOTHI;
0) HATpHTA KA.
CocTtaBbTe YpaBHEHHUS U ONUIINATE TPOILECCH, IPOUCXOISAIINE HA AIEKTPOAAX P IIIEKTPOIIN3E PACTBOPOB THAPOKCHIA
KaJIbIHA.
Kakwne BemecTBa 1 B KaKOM KOJIMYECTBE 00pa3yIOTCs IMPH IPOIYCKAaHWU TOKAa CHIION 6A B TeueHue | 9 gepe3 pacTBop
THIPOKCUIA JIUTHS?
Kakune BemecTBa ¥ B KakOM KOJMYECTBE OOpa3ylOTCS NPHU NMPOIYCKaHWHM TOKa CWION 7A B TeueHHwe 15 MHH uepe3
pactBop xnopunaa meau(ll)?
Bbrunciante 00beM BOIOPOAA, BBIACIEHHOTO IPHU MNPOMYCKaHMHM TOKAa CHJIONH SA B TedyeHHe yaca 4depe3 pacTBOp
(dochopHOI KUCITOTHI.
Bbruucinth 00beMBI Ta30B, BBIICIUBIIMXCS MPHU MPOMYCKAHWU TOKA CHIOH 3A B TeYCHHE MOJiyyaca 4epe3 pacTBOp
HHUTpAaTa CBUHIIA.
Brerancnuts Bpems, Heooxoxumoe s Beraencaus 0,01 kr xene3a u3 pactBopa cyibdara sxenesa (I1) rokom 10A.
X. Bonpochbl aHAJIMTHYECKO XUMUM
[Ipenmer aHanuTHdeckod xumud. CBS3b AHATUTHYCCKOW XHMHHA C JPYTUMH HaykamMu. VcTopus pa3BUTHS
AHATTUTHICCKON XUMHUH,
AmnanmuTtrdeckuil mporpecc. Pasmensl anamuTiueckor xumuu. [Ipo6oorbop u mpoOa-moAroTOBKa B aHAJIHTHYCCKOM
XAMUH.
KauecTBeHHbII aHanu3. Peakiiny kadyecTBEHHOTO aHAJIM3A.
KonnuecTBeHHbIH aHanmm3. MeTo bl KOJIMYECTBEHHOTO aHAJIN3A.
C moOMOIIBI0 KaKOTO OJHOTO PeakTHBa MOXKHO ompenenuth cienyromme comn: Na,COsz, Na,SOs, NaNO;. CocraBbte
ypaBHEHHS peaklMii B HOHHO# (hopme.
MOKHO JM ONpEeNeIuTh B Kakoi M3 MPOOMPOK HAXOIATCS PacTBOPBHI M TpaTa alIOMUHMS M THIPOKCHAA Kaius, HE
M0JIb3YACh APYIMMHU peakTuBaMu? Hanumure ypaBHEeHUs peakuuii?
BrraucnuThk npousBeeHIe pacTBOPUMOCTH Xpomara cepedpa, 3Hast, 9To B 100 MII HACBIIIIEHHOT'O PACcTBOPA COACPIKUTCS
0,002156 r xpomata cepebpa.
XI. Heopranuieckasi XuMus
DuieMeHTHI | rpynnsi
[Mouemy B meproOAMYECKOI CHCTEME IIEMEHTOB BOAOPOI OTHOCAT Kak K |, Tak u k VII rpymme?
MOXHO I JUIS 3NEKTPOJUTHYECKOTO MOJIYYEeHUS BOJOPOAa HCIONb30BaTh BOJAHBIE PACTBOPHI CEPHON KHCIIOTHI,
cynbdara kamus, cynbdarta Meau, ruapokcuaa Hatpus? OTBeT 000CHOBATD.
CocTtaBbTe ypaBHEHHS MOTYypPEaKIUi, B KAKUX CITydasiX BOJOPO]] CIYKUT OKHCIUTENEM U B KAKMX BOCCTAaHOBUTENIEM:
a) 2Al + 6HCI = 2AICl; + 3H,
6) 2H2 + 02 = 2HZO
B) 2Na + 2H,0 = NaOH + H,
1") BaH, + 2H,0 = Ba(OH)Z + 2H,
CKOJIbKO MOJIEKYJT M aTOMOB COAEPXKUTCS B 5,6 11 BoJopoaa pH H. y.?
Kaxkoii o6vem Bogopona (H.y.) obpasyercs npu peakiun 20 T 21,5%-HOro pacTBopa CEpHOH KHCIOTHI C 5 T' MEIKO
pasapo0bieHHoro cruiaBa, cogepxamero 20% maraust, 20% memu u 60% nuHKa 110 Macce?
Kak n3MmeHs0TCS paguychl ¥ MOTEHIMAIBl HOHM3AaIMK aTOMOB IIEJIOYHBIX METAJUIOB C POCTOM MOPSIKOBOTO HOMEpa
3JIEMEHTOB?
IIpu B3aumojaeMcTBUU amaibramMbl HATPUS C BOJIOM MOJy4YeH pacTBOp wIeno4H. s HelTpanuzauu 3TOro pactBopa
noTtpeboBanoch 50 mim 0,5 H. pactBopa kucnoThl. OmpeaenuTe MPOIEHTHOE cojiepkaHue HaTpus (MO macce) B
amaibrame.
Hanwmmre ypaBHeHHS peakiuid MOMy4YeHHs U3 KapOoHaTa HATpHS: a) CHIIMKaTa HaTpHsL, 0) amerara HATPHs, B) HUTPUTA
HaTpHS, T') THAPOCYNb(daTa HATPHUS.
Bpr4uciuTe KOJMYECTBO TEILIOTHI, KOTOPOE BBIICIUTCS MPH B3aMMOACHUCTBHH § T THIpHIa HaTpus ¢ Boxoi (mpu 25°C).
Cranpaptable sHTaNBNNK oOpasoBanus NaH u NaOH npuHsSTE COOTBETCTBEHHO paBHBIMHU -56,4 1 -425,6 k/IX/MOJIb.
OcymiecTBUTE NPEBPALICHUS 10 CXeMaM M Ha30BHUTE BEIIECTBA!
a) Na — Na,0, — Na,0 — NaOH — NaCl
6) KOH - K — KH — KCIl —» K
B) Hg — Hg(NO3), —» HgO — HgCl,
Kak B3anMOAeHCTBYIOT COJTM MEJIM C pacTBOpaMHU Iesioueit u ruapaTa aMmmuaka? Hanumure ypaBHEHUS peakini.
Kakue mporieccsl MPOMCXOMAT TMPH DJIEKTPOJIN3E PACTBOPOB cynb(dara Memu: a) ¢ MEOHBIMH, 0) C TUTATHHOBBIMH
AJIEKTpOaaMu’?
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Ompenenure,  BO3MOXKHO  JIM  IIPOTEKaHHE B cTaHAapTHBIX ycioBusix peakiuu: CuO(x) + Hy(r) =
Cu(x) + H,O(xk), ectu AH®,0(CuQ) = -162,0 xJx/Monb, AH®95(H,0) = -285,8 kk/Monb; AGC,0(Cu0Q) = -129,9
kJIx/Moub, AG®,95(H,0) = -237,3 xJ{/MOJIb.
Kaxkoit 06bem 30%-Horo pactBopa xiopuaa meau (. 1,28 r/cm’) motpeGyercs s npurotoiaerust 600 M 10%-Horo
pactBopa (. = 1,09 r/cm®)?
W3 nHaBecku JaTyHH Maccoit 1,6645 r mpu amammse monydeHo 1,3466 r Cu(SCN), u 0,084 r SnO,. Berumciure
MacCOBYIO JJOJIO MEJH, 0JI0Ba U IMHKA B aHAIN3UPYEMOH 1poode.
OnemenTs! 11 rpymnmnst
IMpn npoxanuBanum 30 T KpUcTauloruaparta cyibdara Kaielus Bbimensercs 6,28 T Boxsl. KakoBa ¢opmyna
KpucTajuoruapara’?
3aKOHYNTE YpaBHEHUS PEaKIH:
a) BaO, + FeSO, + H,SO,4 —
6) Mg + H,SO,(paz6.) —
B) Be + NaOH —
r) Hg(NO3), + KI(136.) —
[TpuBenuTe ypaBHEHNUS peaKLUi, CBUAECTENLCTBYIONINE 00 aM(pOTEPHOCTH THAPOKCHIOB OCPHILTUS 1 INHKA.
[IpucyTcTBHE KakMX cOJed B TPUPOAHON BojAe OOYCIOBIMBAET €€ KecTKOCTh? Kakme XWMHYecKHe peaxiu
MPOUCXOIAT TIPH T00aBJIeHNH K ecTKoi Bome: a) Na,COs, 6) NaOH, B) Ca(OH),?
YTOo MPOUCXOANT MpH AEHCTBUM Ha THAPOKCHUIBI IIMHKA U KaJIMUsI PACTBOPOB: a) LIeJI04H, 0) aMmMuaka?
C KaKMMU U3 MepeurCICHHBIX BElecTB OyIeT B3auMOICHCTBOBATh XJIOPOBOJOPOIHAs KucioTa: a) Zn; 6) Hy; B) HYS; r)
Cd(OH)y; 1) Zn(NO3)y; €) Zn(OH),?
7. OcyliecTBHUTE NMPEBPALICHHsI 10 CXeMaM 1 Ha30BHUTE BEIIECTBA!
a) Mgo — Mg — MgSO; — Mg(OH), — Mg(NO3), — MgO;
6) Ca — CaH, — Ca(OH), — CaCl, — Ca;
B) Ca — Ca(OH), — Cas[Al(OH)s], — Al(OH); — Al,Os.
C KakuMH U3 MEPEUUCICHHBIX COeAMHEeHUH B3amMojeicTByer rugpokeun nuHka: a) NaCl, 6) H,SO,4, B) NH3-H0, 1)
KOH, n) Fe(OH);?
B rabBaHMUECKOM 3JEMEHTE CaMOIPOU3BONBHO mpoTekaet peakmus: Fe’ + Cd** — Cd® + Fe*. Kakoit u3 31mektpoios
CITy’KHT aHOJIOM: &) JKeJNe3HbIH, 0) kagmueBblii? Hanummure ypaBHeHNS TOMypeaKkuii OKUCICHNS 1 BOCCTAHOBIICHHS.
Jaementsl I rpynnsi
[Toyemy anroMHUHHMH BBITECHSET BOJOPOA M3 BOJBI TOJbKO Ipu JoOaBieHuH Inenoun? Hanwmmre ypaBHEHHs
COOTBETCTBYIOIIMX PEAKIIMH.
Kaxkas macca HuTpuIa anroMuHMS He0OXoauMa AJIs TTofyueHus 3 1 ammuaka (H.y.)?
CpaBHHTE Macchl THIPHUIA KaJbLUS U METAJUIMYECKOTO aJTFOMUHHMSI, HEOOX0UMBIe JUTsl Tostydenus 50 1 Bogopona.
Kakune cremeHM OKMCIIEHUS XapaKTepHbI AJsl 3JEMEHTOB MOIATrpYHNbl raumsi? B kakoll cremeHH OKWcIeHUs Ooiee
YCTOWYMBBI CO€IMHEHMSI TAJUTUSL M MHAWS U B KAKOM — COSMHEHNS TaJIIHsA?
Yro Takoe aHTaHOMAHOE ckaThe? Kak oHO cka3biBaeTcs Ha cBoicTBax d-anementoB VI nepuona?
C KakuMH U3 IPUBEACHHBIX HIDKEC COCTMHEHUHN OyaeT B3auMoJieiicTBOBaTh THApoKcH T kKanus: a) H3BO3; 6) Na,B,O7; B)
Al,Ogz; r) HSOy; 1) Ga(OH);. Hamumure ypaBHEHUS peakiiuid.
OcymiecTBUTE MPEBPALICHUS 110 CXeMaM M Ha30BHUTE BEIIECTBA!
a) A1203 — Al — A12(804)3 - AI(OH);; — Nag[Al(OH)e,]
6) AI(OH); — AICl; — Al — Al,0; — NaAlO,;
I'pynmoBeM peareHTOM Ha KaTHOHBI JaHTaHOWIOB (I1l) cmyxuT maBenmeBas KHCIIOTa, OCaXKAAOIIast OKCalaThl Jlaxe
JIAaHTAHOUJIOB M3 KUCIIOTO pacTBopa. [Ipu npokanuBaHuu OKcanaToB oOpa3yrorcs okcuabl tanTaHou 0B (I11). Harmumure
ypaBHEHHs peakiuii moayuenust okcuna nanrana (111) atum cocobom.
Yem oTamvaercsi neiicTBue u30biTKa BoaHbIX pactBopoB NH3; m NaOH ma pactBop AICI;? Hanwmmure ypaBHeHus
COOTBETCTBYIOIINX PEAKIIHH.
Jaementsl IV rpynnsi
OxapakTepusyiite (Qu3nyeckne M XHMHYECKHE CBOICTBa IHMOKCHIAa yriepoja M 00JacTH ero IpaKTHYECKOTo
npuMmeHeHns. Hanummre ypaBHeHust peakumii B3anmmozeiictBusi CO, ¢ pacTBOpOM IIEJIOYM IIPU HEJOCTATKE M IPU
n3606ITKE CO,).
ITouemy npu nosyyeHUU ITUOKCHIA YIVIEPOJA U3 MpaMopa Ha MOCIEAHUN JEHCTBYIOT XJI0POBOAOPOIHON KHCIOTOM, a HE
ceproit? Kakoit 06bem CO; (H.y.) MOKHO NOIy4HTh U3 1 KT Mpamopa, coaepskaiiero 96% (macc.) CaCOs5?
Brranciure pH 0,01 M pactBopa kapOoHaTa Kajws.
Kakoii o0beM muokcuaa yriepoaa (H.y.) mokHo monyunth u3 210 r NaHCOj: a) mpokanuBanuem, 0) AeHCTBHEM
KHUCIIOTHI?
B kakoM HanpaBieHHH M ToyeMy OyJeT NpPOUCXOJIUTh CMELICHHE PABHOBECHI: a) MPHU HACBHIIICHUH JTHOKCHIOM
yriepojia pacTBopa crinkara Hatpus; 0) mpu npokanuBanuu cMecd Na,CO3 u SiO,?
Kax M3MEHSIFOTCSI OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC CBOHCTBA coenuuenuii B psaax Ge(l1)-Pb(I1) u Ge(IV)-Pb(IV)?
IMouemy okcuapl cBuHua Pb,0; u Pb3O, HasbiBaloT cMemaHHBIMU? YKaXXHTE CTENCHb OKUCICHHS CBHHIA B 3THX
COCMHEHUSIX.
Hammmmre dpopmyns rerparunpokcocrannata (1) narpus, rekcaruapokcormrom6ara (1V) Hatpus.
HammmmTe ypaBHEHMS peakiuid, NMPOTEKAIONIMX Ha 3JIEKTPOAAX CBHHIIOBOTO AaKKyMYJSATOpa IMPHU €ro 3apske U
paspsizke.
3aKOHUYNTE ypaBHEHUSI PEAKIIHH:
a) Pb304 +KI + H2804 i
6) SnCl, + FeCl; —
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B) Sn + KOH —
F) Pb(CHgCOO)z + CaOCIZ + H,0 —

DJieMeHThI V rpynnsl
Onummte >aextporHoe ctpoerre NH;, NH,*, N,O, HNO;.
CKOJIbKO TOHH IMAHAMM/IA KaJbLHs MOXKHO MOIyduTh u3 3600 M° asora (20°C, HOpMabHOE aTMOC(EPHOE aBICHHE)
IIPU B3aMMOJEHCTBHH €0 ¢ KapOUIOM KaJbLUsl, ECIIH HOTEPH a30Ta cocTaBisioT 40%?
[TpuBenuTe MpUMEpPHI XapaKTEPHBIX 11 aMMHUaKa PEaKIHH IPHCOCTMHEHNS, 3aMEICHNS BOAOPOJa U OKHCICHUSL.
KakoBa peakuust cpeapt B pactBopax NaNO;, NH4;NOjz; NaNO,, NH;NO,? Kakue wn3 mnepeydcieHHBIX cojel
B3aUMO/ICHCTBYIOT B ITOJKHCIICHHOM CEpPHOM KHCJIOTOH pacTBOpe: a) C MOAWIOM Kajus; 0) ¢ MepMaHraHaTOM Kauus?
HanunmmTe ypaBHeHUS IPOTEKAIOMINX PEAKIHUH.
3aKOHYNTE YpaBHEHUsI PEaKIHi:
a) NO, + Ba(OH), —
6) NO + KMnO,4 + H,0 —
B) P + HNOj3(koHII1.) —
r) Cu,S + HNOj3(koHII.) —
Uro Ha3pIBaeTCs «Iapckod Boakoi»? Kakmmm cBoiictBamu oHa oOmamaer? Hamwmmre ypaBHEHHS peaKIuU
B3aMMOJIEHCTBHSA «LIAPCKON BOIAKH C 30JI0TOM.
Kak momyunts oprodochopHy0 KHCIOTY, UCXOI: a) u3 cBoOoaHOTO (ochopa; 6) n3 oprodocdara xampms? Kaxas
Macca oprodoctara Kanbuus norpedyercs st nonydenus 250 r HzPO,4?
HanunmmTe ypaBHEHHMs TOCIIeI0BAaTEIBHBIX PEAKLIUHA, C TOMOIIBI0 KOTOPBIX MOKHO MOJIYYUTh: @) THOAHTUMOHUT HATPHs
u3 ShCls, 6) Tnoapcenat u3 NazAsO,.
3aKOHYHTE YpaBHEHUsI PEAKIHH:
a) H3POZ + |2 + Hzo —
6) H3P03 - PH3 +
B) AsH; + KMnO, + H,SO4 —
l") BiCl; + K,SnO, + KOH — Bi +

JuaemenTtsl VI rpynnsi
Hcxonst U3 cTpoeHHs aTOMOB CEphl, CEleHa M TeIUTypa, yKa3aTh, KAKWE BAJICHTHBIC COCTOSHHSA M CTEICHU OKUCIICHUS
XapaKTepHBI VIS 3TUX 37eMEeHTOB. KakoBBI )OPMyYIIBI BHICIIMX THAPOKCHIOB?
Kakune mpomnecchl mocnenoBaTebHO MIPOTEKAIOT MPH MOCTENICHHOM J00aBICHUH IIENOYH K HACHIIICHHOMY PacTBOPY
cepoBosiopoza? Hanuure ypaBHEHHs peakiuii B MOJIEKYJISIPHOW ¥ HOHHO#H (hopmax.
Kaxkas peakuust cpeanl B pactBopax: a) Na,S; 6) (NH,),S; B) NaHS?
Yepes 100 mn 0,2 H. pactBopa NaOH npomyctunu 448 mit SO, (H.y.). Kakas conb oOpa3zoBanacs? Beruucnure ee Macey.
3aKOHYMTE YpPaBHEHUS PEaKIIMM:
a) st + SOZ i
6) H2503 + |2 —
B) F6C13 + st —
r) S + NaOH(cnaBienue) —
CocraBbTe ypaBHCHHS peaKIWi B3aMMOJCHCTBHS B ImeNo4HOW cpeme xiopuma xpoma (lll): a)c Opomom, 6) c
TIEPOKCHIOM BOZIOPO/Ia.
7. Kak ocy1iecTBUTh NpeBpaIeHHUSL:
Cr,0;3 — K,CrO4 — K,Cr,0; — Cr2(504)3 — K3[CI’(OH)6]
Kaxkoit ob6beM xmopa (H.y.) BBLAETUTCS TPU B3aUMOJCWCTBHHM OJHOTO MOJS JAMXpOMara HATpUSi C HM30BITKOM
XJIOPOBOZOPOJIHON KHUCIIOTHI?
JUis KakuX COeMHEHUI XpoMa XapaKTepHbI OKUCINTENbHBIE cBOlCTBa? [IpuBenuTe NpUMEphl peaKiuii.
3aKOHUYHTE YpaBHEHUsSI PEaAKI[HIA:
a) Cr2(804)3 + Br, + NaOH —
6) K,Cr,07 + FeSO,4 + H,SO4 —
B) K,Cr,0; + SO, + H,SO, —
r) NaCrO, + PbO, + NaOH —

JaemenTs! VI rpynnsl
HammmmTe ypaBHeHus peakiuii B3aWMOIEHCTBUSI TaJIOTEHOB C BOAOW M pacTBOpaMM Miejodeil (XOJOAHBIM W
TOPSTYUMH).
JleficTBHeM KaKWX TajJoreHOB MOYKHO TIOJTYYUTh CBOOOIHBII OpOM M3 pacTBOPOB: a) Opomua kanwus; 6) Opomara Kamus?
JlaiiTe MOTHBUPOBAHHBII OTBET, UCIIOJb3Ysl JAaHHBIE CTAHJAPTHBIX JIEKTPOIHBIX IOTEHIIUAJIOB.
Kak wusmenstoress coiictea B psgy HOCI — HOCI, — HOCI; — HOCI,: a) ycroiunBocTh; 6) OKHCIHTEIBHO-
BOCCTAHOBHTEJIbHBIE CBONCTBA; B) KUCIOTHBIE CBOHCTBA?
Kakoe xoimuecTBo 6epTOIeTOBOM COIM MOYKHO MOTYYIHTh U3 168 T rrapokcuaa Kamus?
3aKOHYMTE YPaBHEHUsI PEAKIIMMA:
a) KMnO, + HCl —
6) 12 + C|2 + H20 —
B) KBr + KC103 + H2804 —
r) NaCrO, + Br, + NaOH —
VYKakuTe pa3nuuus B CTPOSHHE aTOMOB BJIEMEHTOB IOJTPYIINIBI MapraHiia U TaJoreHoB. B Kakoi cTerneHu OKHCIICHMS
9TH 3JIEMEHTHI TIPOSIBIIAIOT HANOOJBIIEE CXOACTBO B CBOICTBAxX?
MO’KHO I [PHTOTOBHTH PACTBOpP, KOTOPBI comepxan Obl ogHOBpeMeHnHo: a) Sn** u Hg™; 6) Sn®* u Fe?*; SOs% u
MnO, ? VkaxkunTe, Kakrne KOMOMHAIIMH HOHOB HCBO3MOJKHBI U TI0UEMY.
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Hammmmre  ypaBHeHHWE  peakuMM  TEpMHYECKOTO pasyioKeHusl nepMmaHraHara kainus. K kakomy Ttumy
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX IIPEBPAIEHII OTHOCUTCS PEAKIHA?
Kakas macca nepmaHraHara Kanus notpedyercst st okuciaenus 7,6 r FeSO4 B HEHTpaIbHOM U B KHCIOM pacTBOpax?
3aKOHUYNTE ypaBHEHUSI PEAKIIHH:
a) KMI’IO4 + KzSO3 + HzSO4 i
6) KMHO4 + KzSO3 + Hzo g
B) KMI’IO4 + KzSOg +KOH —
F) KMHO4 + H202 + H2804 i
SuiemenThI VIII rpynmnsi
W3 ckoIbKHX ATOMOB COCTOHMT MOJIEKYJIa aproHa, €CIH INIOTHOCTh €ro Mo BO3AyXy paBHa 1,387
Beruucnute npoieHTHOE cojiepxkanue (o Macce) KceHoHa B coequHeHnn Xe[PtFg]. HasoBute 310 coennHeHwue.
Kax mpespatuts: a) conp xene3a (1) B conp xenesa (I); 6) comp xeneza (II) B comb xenesa (111)? Ilpusenure
MIPUMEPBI peaKLu.
Kaxkue xene30yriepoHble CITaBbl HA3bIBAIOT CTANISIMH, a KAKHE — UyT'yHAMH?
MoskHo i moyuuth cyabdun xkemesa (111) B3anmozeiicterem: a) pactsopos FeCly u H,S; 6) Fe(NO3); u (NH,),S?
OTBer o0oCcHYHTE.
XKemnezo, cogepkameecs B 10 mi aHamusupyemoro pactBopa FeSQO,, oxucneno mo sxenesa (l11) m ocaxmeno B Buze
ruapokcuaa. Macca IpoKaJeHHOTO Ocajika okaszanach paBHoW 0,4132 r. Beramcnure MomsipHyIo KoHIEHTparuio FeSO,
B UCXOJIHOM PacTBOpE.
OxapaxTepH3yiiTe OTHOLIICHHUE XKejle3a, KoOanbTa U HUKEJs K KHUCIOTaM.
Hasosute xomrutekcHbie coemubenus: a) [Pt(NH3)Cls]; 6) Ko[RU(OH)Cls]; B) [Pt(NH3)4SO4]Bry; 1) Nay[Pdls]; m)
Ks[Ir(NO)4Cly].
Uro nosryyaetcs npu B3auMozaencTBuM Pt ¢ «iapckoif Bonkoi»? Hanuimure ypaBHEHHE peaklny.
3aKOHYMTE YpaBHEHUS PEaKIIMM:
a) FeClz + KI —
6) FeS, + HNOg3(koH11.) —
B) COBI'2 + 02 + KOH + Hzo —
r) Ni(OH);3 + HCl —
XII. Oprannyeckasi u Guoopranuveckass XUMHs
Ompenenure BUI THOPHAM3ALMKM KaXIOTO U3 YIIEPOJHBIX aTOMOB B MOJIEKYJaX 3TaHa M ICHTaHA, M300pa3uTe MX
CTPOEHHE C UCIIOJIb30BaHUEM I'MOPUIHBIX 00JIAKOB.
3aKOHYHTE CIEIYIOIINE COKPAIIEHHbIE CTPYKTYPHBIE ()OPMYJIBI BEIIECTB, IOMUCAB aTOMbI BOgopoa. CKOJIBKO BEIECTB
o0o3HaueHo Gopmysnamu? Ha3zoBuTe 3TH BeliecTBa 110 CUCTEMAaTHUECKO HOMEHKIIAType.
aC—C—C—C 6)C—C—C—C B)C—C—C
I I
C c—C
CocraBbTe CTPYKTYpHBIE (DOPMYINIBI BCEX HM30MEPOB H-TeKcaHa. Ha3oBHTE MX MO CHCTEMAaTHYECKOH HOMEHKIAType.
Kakne n3 HEX cofiepkaT TpETHYHBIE M YETBEPTUYHBIE YTIEPOIAHBIEC ATOMBI?
3akoHunTe (HOPMYIIBL. YKaKUTE€ M30MEPHI CPEAN BEIIECTB, (POPMyIbI KOTOPHIX IPUBEICHBI HIDKE M HAa30BUTE HX II0
CHCTEeMaTHYEeCKOH HOMEHKIIATYpE.
aaC—C—C—C 6)C—C—C BpC—C—C—C
| I |
Cc C c C
CocTaBbTe COKpalleHHbIE CTPYKTYpHBIE (POPMYJIBI CIEAYIOMUX COSAMHEHHUH: 2-MeTHUNI-4-3THiarentas; 3,3-IuMeTHiI-5-
MPONUIHOHAH; 3,3,6-TpUMeTHII-5-3TUI0KTaH; 2,4- TMMETUII-TEKCaH.
Kakwe rajgoreHankaHbl JOJHKHBI OBITH HCIIOIB30BAHKI IS [OJy4YeHUs OyTaHa U rexcana (o metoay Bropua)? HasoBute
UX ¥ HAIUIIUTE YPABHEHUS PEaKIIUH.
PaccMoTpuTe MexaHN3M peakIuK XJIOpUpoBaHus dTaHa. Ha3oBuTe Bee BelecTBa MO CHCTEMaTHYeCKO HOMEHKIIATYPE.
Hammmmre cTpykTypHBIE (OPMYJIBI MOHOXJIOPIIPOM3BOAHBIX, KOTOpBIE MOTYT 00pPa3oBaThCS IIPU XJIOPUPOBAHHH
npornana, Oyrana u n3o0yrana. CocraBbTe COOTBETCTBYIOIINE YPABHEHUS PEaKInii.
HammmmTe ypaBHeHHMs peakuuii HUTPOBaHMS NporaHa W 3-MerwineHtaHa rmo KonoBasioBy. Ha3oBute mosyueHHbIE
BEIIECTBA.
Kakoit mpocreiimuii HempeaeIpHBINA yIIIeBOIOPOI UMEET IHC- U TpaHCc-n3oMephl? [IpuBeauTe mpuMephl 3THX H30MEPOB
1 Ha30BUTE UX IO CHCTEMaTHYECKOH HOMEHKJIATYpe.
3akoHunTe (OPMYIBI, HA30BUTE CIEAYIOIINE YTIIEBOJOPOJBI 10 CHUCTEMAaTHYECKOW HOMEHKIAType M COCTAaBBTE IS
KaXJIOTO CTPYKTYPHYIO (JOPMYIIy OZHOTO FOMOJIOTA M TI0 OJJTHOMY H30Mepy Ha KaXKAbIi U3 BUAOB U30MEPHHU AJIKEHOB:
9 C=C—C—C 6)C—C—C—C=C—C
| |
c—C cC C—C—C
CocraBbTe CTpYKTypHBIe (opMmynsl: 3-3THiINEHTEeH-1; OKTeH-2, TekcanueH-1,4; Merwmukiorekcan; 3,3,4-
TPUMETHIINICHTeHA- 1 1 BBIOEPHUTE CPEAN STUX BEIIECTB Maphl H30MEPOB.
Cpenu mepevncieHHBIX HMXKE BELIECTB BBIOEpHTE a) M30Mepbl, 0) ToMoiyiory neHTeHa-1: 2-merunOyreH-1, neHreH-2,
OyTeH- 1, IMKIIONIeHTaH, 2-MeTHI0yTaH, 1,1-THMEeTHI-IUKIOMPOIaH.
CocraBbTe CTPYKTYpHBIE (DOPMYJIBI BceX HM30MepoB BemiecTBa cocraBa CsHg M Ha30BHTE MX IO CHCTEMAaTHYECKOH
HOMeHKIarype. Onpenenure cTeneHb THOPUAN3ANNHT BCEX YTIIEPOIHBIX aTOMOB.
OcyIecTBUTE MEMOYKy MpeBparieHnid ((GOpMyIIbl BEIIECTB 3alUIINTE B CTPYKTYPHOM BHUAE): OyTaH — 2-XJopOyTaH
— OyTeH-2 — OyTtaHoa-2 — OyTeH-2 — 2,3-nuxnopOyTaH
Omnpenenure Maccy BEIIECTBA, MOIYYEHHOTO B Pe3yIbTaTe PEaKIMU TPUMEPU3ALNH PONUHA Maccoi 33 T.
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Ompenenure Maccy BeLIECTBa, IOJYYEHHOTO B pesynpTate peakuuuM OkucieHus (mo BarHepy)
striteHa, oobemom 100 mur.
Onpezenute Maccy BELIECTBA, OJYYEHHOTO ITPU B3aUMOJCHCTBUH alleTWIICHA ¢ aMMHAYHBIM PACTBOPOM XJIOPHAA MEAU
(1) ([Cu(NHs),]Cl,) maccoii 20 r.
Ompezenute MaccOBYIO JIONIO YIJIepoJa B IeKcaHe, IekceHe-1, rexcuHe-1 n GeH3o0Je, ONUINHNTE NMPU3HAKU PEaKIuH
TOPEHUSI ATUX BEILIECTB U CAENAITe BBIBOI.
Hanwmmre cTpykrypHBIe hopMyIsl roMonoros 6ensoia cocrtaBa CgHig, Ha30BUTE HX.
Kaxk nosryuurts 6enzoun, ucxons u3 Merana? CocTaBbTe ypaBHEHHS PEaKkIMi M YKaXKUTE YCIOBHS UX OCYIIECTBICHUS.
B cooTBeTcTBMM C TpEIJIOKEHHOH CXEeMOW OCYIIECTBUTE NpEBpAIlCHHUsS M HANMIIUTE YPAaBHEHUS pEaKLUi:
Hempe/ebHbIE YTIIEBOI0PO/IbI <> MPeielbHbIE YIIIEBOAOPOIbl — apOMAaTHUECKHE YIIIEBOIOPOIbI.

CocraBbTe CTPYKTYpHBIE (POPMYJIBI BCEX N30MEPHBIX CIIUPTOB, OTBevaronux cocraBy CsHy;OH.

CocTtaBbTe CTPYKTYpHBIE (POPMYITBI CIIEAYIOMINX CITUPTOB: a) 2-MeTmi0yTaHoda-1, 6) 3,3-JuMeTHineHTanoIa-2.

Kakoit 00peM Bo3ayxa (H.y.) HEOOXOOUM i COKHTAHHS STHIOBOTO chupTa Maccoit 23 1?7 CKOIBKO MOJbh OKCHOA
yraepona (V) u Bogs! mpu STOM MOTYIHTCS?

Kakoit MakcuManbpHBIN 00beM BOZOpoaa (H.y.) MOXKET HMOJYYHUTHCS TPHU B3aMMOJCHCTBHU H3OMPOIMIOBOTO CITHpTa
Maccoit 250 r ¢ HaTpuem?

[MomyanTe XIOp3TaH UCXOII W3 STWIOBOTO cnupTa. [IpuBeanTe Apyroil cnocod MoNMydeHHs XJIOpATAaHA, HE UCTIONB3YS
IIPU 5TOM STHJIOBBIN CITHPT.

[Ipun HarpeBaHMM CMeCH STHJIOBOI'O M IPOIMJIOBOIO CIHPTOB C KOHIL. CEPHOH KHCIIOTOW 00pa3yercsi CMelIaHHBIN
sTrnnponmwioBslit 3dup. CocraBbTe ypaBHeHHE d5TOM peakiuu. Kakue eme 3¢Gupsl B JaHHOM Cllydae MOTYT
00pa30BBIBATHCS?

Ompenenure MOJNEKYJSpHYIO (opMyiny OZHOATOMHOTO CIHpTA, NPH BHYTPUMOJEKYIApHOW neruppataumu 30 r
KOTOPOT'O BBIACIHIOCH 9 T BOABIL.

Kak xumMudgeckuM croco60M OTIIMYNTH TIIHIEPUH OT 3THIIOBOTO CIHpTa?

Hanmmmire cTpykrypHBIE (GOPMYNIB H30MEpPHBIX apoMaThieckux coemuHeHuit coctaBa: a) CgHgOz; 6) CgHgOs.
Ha3zoBure ux.

Kakoe coexmnHenue oOpasyercss mpH NEWCTBHM pa30aBIEHHOH a30THOW KMCHOTHI Ha (eHon? Hammmmre ypaBHEHHE
peaxnum.

CoctaBbTe CTPYKTYpHBIE (OpPMYITBI COCOWHEHWH: a) 2-xjoprpomnaHais, 0) 2,2-muMerTwi-OyraHans; B) 3-
METHIOyTaHOHA-2.

Kak npu nomomu ruapokcuaa Meau (11) pacnosnats riunepuH U yKCyCHbIH anpaerua?

dopmanbaerus, o0pasyromuiics NPy OKUCICHUH 2 MOJIb METWJIOBOTO crupTa, pactBopwin B 100 r Bomsl. Kakosa
MaccoBasi 10J1s1 hopMajbIeTia B 7TOM pacTBope?

Hamummute cTpykTypHble (OpMYIbl H30MEPHBIX KapOOHOBBIX KUCIOT ¢ obuei popmynoit CsHygO, 1 Ha3oBHUTE HX 1O
CHCTEeMaTHYeCKOH HOMEHKIIATYpE.

Kaxk mcxons u3 kapOuna KaabIus, HOITYYUTh YKCYCHYIO KUCIIOTY?

HammmmTe ypaBHeHHS peakuuidi MeXIy: a) MPONHOHOBOH KHCIIOTOH M OKCHJIOM KajbIMs; 0) MacisiHOM KHCIIOTOH M
METWJIOBBIM CIIHPTOM.

Kaknmu xumudeckuMu ¥ (pU3NIECKIMH METOAaMH MOXHO PAa3JIMYUTh YKCYCHYIO U MypaBbHHYIO KHUCIIOTY?

Hanwmmre cTpykTypHBIE (POPMYITBI H30MEPHBIX CIOXHBIX 3QupoB ¢ obmeit popmynoit C4HgO,4 1 Ha30BHTE HIX.
CocTtaBbTe CXeMy IIEJIOUYHOI0 THAPOJIN3a TPHCTeaprHa.

CocraBbre (hOpMYIIbI U HA30BUTE AMUHOKHUCIIOTHI, N30MEPHBIE Y-aMUHOMACIISIHHOM KHCIIOTE.

Hanuuinre ypaBHeHUs peakiuii, JOKa3bIBAIONIMX aM(pOTEPHOCTh ajlaHuHa (2-aMUHOIIPONTMOHOBOM KHUCIIOTHI).

CKONIbKO TPUMENTHIOB MOXET OBbITh MOJYYEHO M3 TPeX aMUHOKHUCIOT: LMCTEWH, alaHuH ¥ jau3uH? [lpuBemure ux
(hOpMyIIbI ¥ HA30BUTE HX.

CocTtaBbTe ypaBHEHHE peakluy nprucoenuHenns H, k riokose.

CocraBbTe ypaBHEHHS PEaKIUi 110 CXeMe: TIIF0K03a — TIIFOKOHOBAs KHCIIOTA.

CocraBbTe ypaBHEHHS PEAKIMH TITIOKO3BI C [EIbI0 MOTyYeHHs CaxapaToB, IPOCTHIX U CIOXKHBIX 3(HPOB.

Kakne nucaxapuibl Ha3bpIBalOT BOCCTAHABIIMBAIOIIMMHE U HEBOCCTaHaBIMBaommmMu? Hanmmure nx Gopmysi.
HanmmmTe ypaBHeHHs peaknny MOTYYSHHS M3 LEJUTION03bL: a) AW- ¥ TPUHUTPATA LEJUTION036L; 0) aneraTa [euIIoNo35l.
HammmmTe ypaBHEHMS peakIMy B3aWMOJIEHCTBHS IPOIMIOBOIO CIHMpTa: a) C MeETaIMYEeCKHMM HaTpHeMm, 0) ¢
OpOMOBOJIOPOJIOM, B) C 3TUIIOBBIM CITHPTOM.

IIpu oxkucienun 0,5 T TEXHUYECKOTO alleTaNbIeru1a N30BITKOM aMMHAYHOTO PacTBOpa OKCcHIa cepedpa oOpa3oBaioCh
2,16 T cepebpa. Brrancnnte MaccOBYIO JIOJIO alleTAIBIECTHIA B TEXHHYECKOM TIpernapare.

CocTaBpTe CXEMBI B3aHMMOJACHCTBHS YKCYCHOTO aJIBIETHIA CO CIEAYIOIIMMH BEIIECTBAMH: a) aMMHAYHBIM PAacTBOPOM
okcua cepedpa, 0) aMMuakoM, B) peaKTHBOM I pHHBSpA, T) BOJOH.

CocTtaBbTe CXEMBI B3aMMOJCHCTBHS TJIMIEPHHA CO CIEAYIOIIMMH BEIIECTBAMH: a) THIPOKCHAOM MenH, 0) yKCycHOH
KHCJIOTOH, B) STHIIOBBIM CITUPTOM.

ITpn oxucnenun 400 T BOJHOTO pacTBOpa MYpPaBBHHOW KHCJIOTHI PacTBOpPOM OKcHja cepebpa obOpaszoBanoch 8,64 r
ocajika. Beraucnure MaccoByIo J10III0 KHCJIOTHI B HCXOJITHOM pacTBOpE.

CocraBbTe cXeMbl B3aUMO/ICHCTBUS CIIEIYIOIINX BEIIECTB: &) IIPOIMH U XJIOPOBOJIOPOA, 0) 3TEH W IepMaHraHaT KaJusl,
B) 9THH M aMMHUa4YHbIH PacTBOp OKCHIA cepedpa.

ITpn neiictBUM M30BITKAa HATPUS HA CMECh STHJIOBOTO CIUpTa W (eHoda BIAEMIOCH 6,72 1 Bojgopoxa (H.y.). s
TTOJTHON HEWTpaJIM3aiy 3TOH e cMecH moTpedoBaiocs 25 mi 40%-Horo pacTBopa ruapokcuaa kamus (tr. = 1,4 r/m).
Omnpenennure MacCOBBIE JIOJIN BELIECTB B UICXOAHON CMECH.

CocTaBbTe CXEMBI B3aMMOJCHCTBHS YKCYCHOW KHCIIOTHI CO CIICIYIOLUIMMH BEIECTBAMHU: a) THIPOKCHIOM MarHus, O)
KapOOHATOM MarHusi, B) XJIOPOM, T) STHIIOBBIM CITUPTOM.
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IIpu oxucnenun 400 T BOOHOTO pacTBOpa MypaBbUHOM KUCJIOTBl PacTBOPOM OKcuaa cepedpa o0pa3oBajioch
8,64 T ocaika. BeIUuCINTE MacCOBYIO JIOJTIO KUCIIOTHI B HCXOTHOM PacTBOPE.
[IpuBeauTte ypaBHEHUS peaklnii MOTydeHHs] OSH30J1a U3 CISAYIONINX COCTUHEHM: a) IMKIOTeKcaHa, 0) aleTuieHa, B)
HaTPHUEBOH COM OEH30HHOM KUCIOTHI
CocTaBbTe CXEMBI B3aUMOJICHCTBUSI OCH3MIIOBOTO CIIHPTA CO CIEAYIOMIMMHU BEIIECTBAMH: a) HATpWeM, 0) YKCYyCHOH
KHUCJIOTOH B IIPUCYTCTBUU CEPHOI KHUCIIOTHI, B) IATHXJIOPUCTHIM (hocopom.
[TpuBenure cxemy MOMyYSHHS MPOMHOHOBOTO aJbJETHIA: ) U3 COOTBETCTBYIOMIETO CIIUPTA, 0) M3 KAJIBIUEBBIX COJEH
KapOOHOBBIX KUCIIOT, B) M3 AUTAJIOT€HOIPONU3BOTHOTO.
IMpu oxkucnennu 17,6 T HEM3BECTHOIO KHUCIOPOJCOAEPIKAIIETO OPraHWYeCKOro COeIUHEHHs oOpa3oBanoch 24 r
OJITHOOCHOBHOI KapOOHOBOW KHCJIOTHI, HPH B3aMMOJICHCTBUM KOTOPOW C M30BITKOM THApPOKapOOHaTa HaTpHs
BBIACTUIIOCH 8,96 11 (H.y.) raza. Onpenenure CTpOeHHE UCXOIHOTO COSAMHEHHUS.
CocraBbTe CXEMBl pPEaKIMH MONYyYSHHS YKCYCHOTO ajbJerujia M3 CJICAYIOIIMX COSAWHEHWI: a) alleTHieHa,
STHIIOBOTO CHHPTA, B) ITHJICHA.
[Ipu momouHOKHCcIOM OpoXkeHMH 144 Kr rmoko3bl momydmwmd 120 Kr MonodHoW KucioThl. KakoBa maccoBas mois
BBIXO/Ia MOJIOYHOH KHCJIOTBI OT TEOPETHUECKH BO3ZMOXKHOTO?
JlaHbl 4eTsIpe MPOOUPKH C paCTBOPAMH TIIFOKO3bI, TIIHMIEPHHA, allbJACTHAA, YKCYCHOW KHUCIOTHL. VICHONB3ys TOJIBKO /Ba
pEaKTHBa, ONPEAEINTE, KAKOE BEIIECTBO B Kakoi mpobupke. CocTaBbTe ypaBHEHHS PEaKIUH.
CocTaBbTe CXEMBI peaKIiii IOTYIeHHU U3 TaIOTEHOMPON3BOIHBIX CIEAYIOMINX COeANHEHUH: a) 2-HUTpoIponas, 0) 2-
HUTPO-2-METUIIIPOIIaH, B) STHJICHA.

6)

6.3. MeToanueckue yKa3aHusi JUISA BHINOJTHEHHsI KYPCOBBIX PadoT (MPOEKTOB)
Kypcosas paboma (npoexm) o AUCUMILTUHE y4eOHBIM IUIAHOM HE MPEAYCMOTPEHA.

7. IMacnopT ¢oHAA OLIEHOYHBIX CPEACTB JIfA MPOBeAeHHUSs MMPOMEKYTOUYHOM aTTeCTAlNH
00y4yaromuxcst 1Mo JUCHHUIIMHE (IK3aMEeH)
@DOH/IBI OIIEHOYHBIX CPEACTB, O3BOJISIOIINE OLIEHUTHh YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIHHA

U pE3yJIbTaTbl OCBOCHU S NUCHHUIUIMHBI, IIPCACTABJICHBI CJICAYHOIINMHA KOMIIOHCHTAMU

Kon Tun KOHTPOJIS (mexywuu, | Bug KoHTpoJs | KonnuecTBo
OLICHUBAE | NPOMEIICYMOUHDBLLL) (ycmuwiti onpoc, | DIEMEHTOB
MOt NUCbMEHHbI — omeem, | (Koauuecmeo
KOMIIETEH NOHAMUUHBLI 680NPOCO8,
100707 07 0) 07 OuKkmamnm, 3a0anuii), wm.
€e 4acTn) KOMNbIOMEPHBLL mecm,
p.)
OK-7 mexyuuil YCMHBLU ONPOC 3(42)
OK-7 mexyuuil YCMHbLL ONpOC 3(42)
OK-7 NPOMENCYMOYHbLLU (0151 0UHO20 00YUeHUs) NUCOMEHHbIU Omeem 80 eonpocos
OK-7 NPOMENHCYMOUHDIU (0151 3A0UH020 0OVUeHUs]) | KOMNbIOMEPHOe 80 mecmoswix
mecmuposanue 3a0anuil
7.1.  OueHo4HbIe CPeACTBA A5 TeKYLIEro KOHTPOJISA YCIeBAeMOCTH, IPOMEKYTOYHOM

aTTeCTallui IO UTOraM OCBOCHUA JUCHUIIJINHBI

Pe3ysbTaThbl 0CBOCHHS IMCUMILINHBI OueHo4HBIE CPeICTBA

3naem: OK-7 Kontpomnbhbie 3amanus (OK-7).

CMBICT XHMHYCCKHX MMOHATHH, BemuumH U | 1. JlaTh ompeneneHne TMOHATHS «XHMHYECKas
3aKOHOB; XUMHYECKYIO TEPMHUHOJIOTHIO, OCHOBHBIC | Cpeay, MPEICTABIATh o0Imui XapakTep
XMMHAYECKHE 3aKOHbI M 3aBHCHMOCTH; MECTO | BO3JAECHCTBHUS XUMHAYECKHX bakTopoB Ha
XMMHU B COBPEMEHHOW HAy4YHON KapTHHE MHpPA; | OPraHU3MBI, MPEIJIOKHUTh CIIOCOObI YMEHBIICHHS U
poiab XUMHUH B (OPMHPOBAHWH KPYyro3opa M | JUKBUIALUN HETaTHBHBIX BO3JICHCTBUI

(byHKHHOHaHBHOﬁ rpaMOTHOCTH YCJIOBCKa JJId

XHUMHUYCCKUX (baKTOpOB Ha OpraHu3Mbl U IpUPOAY.

pelleHns NPaKTHYECKUX 3a4ay; NpUHIUNB U [ 2. OOBACHUTH pPa3HUIy MEXIY XUMHUYECKOU
METO/BbI peuieHus XUMUYECKUX 3ajay, | MHPOpMaLMel, MoIyYeHHONH W3 MEePBOUCTOYHHMKOB
XMMHUYECKOTO  aHalM3a M MOJEJIMPOBAaHMS, | M M3  MyOJIMYHBIX  HMCTOYHUKOB. [lodyemy
TEOPETUYECKOIO 51 HKCIEPUMEHTAIBHOTO | OOJBIIMHCTBO XUMUYECKON uHpOpMaLUn

HCCIICO0BaHNsA, COBPCMCHHBIC HpO6H€MBI XHUMUU,

HE00X0IMMO MPOBEPSATH HA IOCTOBEPHOCTH?
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TectupoBanue:

Monp — 3710 ...

a) YMCIIO YacTHIl, cojepkamuxcs B 1 r moboro
BeIleCTBa

0) 1/12 gacTh Maccel aToMa uzorona yriepoaal 2C
B) CIMHHUIIA, KOTOPOW B XUMHUHU H3MEPSIOT KOJH-
4YeCcTBO BelIecTBa

I') YMCIIO MOJIEKYJI, coAepkamuxcs B 22,4 1 rasza
IIPU HOPMAJIbHBIX YCIOBUSAX

Ymeem: OK-7

OIIMCBLIBATh U OOBACHATH XHMHUYECKHE SBICHHSI U
CBOMCTBa BCIIESCTB c HCIOJIb30BaHUCM
XUMUYECKUX TIOHSATHH, TEOpHH, 3aKOHOB H
3aKOHOMEpHOCTeH; 00pabaTbiBaTh, OOBICHATH
pe3yibTaThl TMPOBEJICHHBIX OIBITOB U JENaTh
BBIBOJBI; JaBaTh KOJIMYCCTBCHHBIC OIICHKU H
MIPOBOAMTH PACUYEThI IO XUMUYECKUM (opMyliaM U
yYpaBHEHUSAM; pemarb XUMHYECKHE  3aauH;
MPUMEHSTh MMOJTYYeHHbIE 3HAHUS U1 OObSICHEHUS
YCJIOBUH TPOTEKaHUS XUMHUYECKHUX IPOILIECCOB B
MIPUPOJIC U JUTSI IPUHITHS PAKTUYECKUX PEIICHHMA
B ITOBCETHEBHOM JKHU3HH,

KonTposbHbIe 3a1aHUS.

1. [arp ompexaeneHue OKCHAAM, OCHOBAaHUSAM,
KHCJIOTaM, COJISIM, IpPEIENbHBIM YIJIEBOAOPOJAM,
HEIpeaeIbHbIM YIJIEBOAOPOAAM u 170:¢
npou3BoAHBIM. Onmcarh cneuuuKy KakIoro H3
HUX, 3alucaTh MOJEKYISPHYIO U CTPYKTYPHYIO
bopmyIbI.

2. Pacckazath 0 mpaBmiiax paboThl ¢ XUMHUYECKIMHU
peaKTUBaMHU, TEXHUKM O€30IaCHOCTH U MEpbI
MIPEA0CTOPOKHOCTH.

TectupoBanue:

[Ton HOpMalbHBIMH YCIOBHSAMH (H.Y.) B XUMHH
[0/Ipa3yMeBalOT CJIENYIOLINE 3HaYCHUs] JaBJIECHUS U
TEeMIIepaTyphbl:

a)p=101,3 arm; T=298 K

6) p =760 mm.pt.cT; T =100 °C

B)p=1,0131Ia; T=0°C

r)p=101,3 klla; T=273 K

HUmeem npakmuueckuit onvim: OK-7
BBINOJHEHUS! XUMHUYECKHX PacyeTOB M OIECHOK;
MOJB30BAaHUSI XUMHUYECKOM TEPMHUHOJIOTHEH U
CUMBOJIMKOM; HCIIONb30BaHUS METOJOB HAyYHOI'O
MO3HAHMS: HAOJIIOJCHHUE, OIHCAaHUEe, W3MEPEHHE,
SKCIIEPUMEHT; NPUMEHEHUS METOJOB MO3HAHUS
MPU PEIICHUU MPAKTUUYECKUX 3a]a4; MPUMEHEHHUS
MpaBUiI TEXHUKHU 0€30IMacHOCTH npu
HCIOJL30BAHUN XUMHYECKHX BEIIECTB; aHaIN3a
XUMHYECKON HHOpMaIMK, TOoIy4yaeMod U3
Pa3HBIX UICTOYHHUKOB,

KonTposbHbie 3anaHus.

1. JlaliTe OIEHKY BO3MOXHOCTH TOIAPHOTO
B3aUMOJICHCTBUSL  cleAyrommx BemecTB: P20S5,
NaOH, ZnO, AgNO3, Na2CO03, KCI, Cr(OH)3,
H2S04

2. Tlokazatp Ha 1a0OpaTOPHOI yCTaHOBKE Kak
paboTarh C KUCIOTaMH, IIEJI0YaMU U TOKCHYHBIMU
COEIMHEHUSIMU.

TectupoBanue:

Bri6epute napy coeiMHEHUH, BCe CBSI3U B KOTOPBIX
— KOBAJICHTHBIE:

a) NaClLLHCI

0) CO,, PbO,

B) CH3Cl, CH3CONa

r) SO2, NO,

7.2. MeToanyeckue peKOMEHIAIUN K ONpeeIeHUI0 MPOIeXyPhl OleHUBAHUS 3HAHMIA,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTEePU3yIIMX 3Tanbl JOPMHUPOBAHUSA
KOMIIeTeH NI

PaGouas yyeOHas mporpamMma JUCIUILTHHBI COACPKUT CIEIYIOIINE CTPYKTYPHBIE SJIEMEHTHI:

- TMepeveHb KOMIIETeHIIUN, (POPMUPYEMBIX B Pe3yJIbTaTe M3yYEHUsS AUCIUILIMHBI C YKa3aHHUEM 3TalloB MX
(hopMHpOBaHUS B TIPOIIECCE OCBOCHHS 00pa30BaTENBHON POTPaMMBI;

- TUTIOBBIE KOHTPOJIbHBIC 3aJaHHS WIM WHBIC MaTepUaIbl, HEOOXOAMMBIE JIUIS OICHKW 3HAHWM, YMEHWH,
HABBIKOB W (WJIM) OIBITA JIEATENBHOCTH, XapaKTEPU3YIOIIUX ATambl (POPMHPOBAHUS KOMIIETEHIMI B MpoIiecce
OCBOCHUS 00pa30BaTENIbHOM MPOrpaMMbl (Ianee—3aganus). 3aaHus M0 KaKI0W KOMIICTCHIIMH, KaK IPaBUJIO, HE

JOJIDKHBI ITIOBTOPATHCA.

Tpeboanus 110 GOPMUPOBAHHIO 3a1aHHUs Ha oneHKy SHAHUI:

- O0OydJaroIMACs JTODKEH BOCIPOU3BOAUTH M
Hay4IHON TOYHOCTH U TTOJTHOTHI,

OOBSACHATh YUCOHBIH MaTepuan ¢ TpeOyeMol CTENeHBIO
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- TOpPUMEHSIOTCA  CpPEACTBa  OLIEHUBAHWS KOMIIETEHIMI: TECTHPOBAaHUE, BOMPOCHI MO OCHOBHBIM
HOHATHAM AUCLUIUIMHBI U T.II.

TpeGoanus 110 GOPMUPOBAHHIO 3aaHUs Ha onerky YMEHUI:

- o0yyJaromuiics TOMKEH pellaTh THIOBBIE 3a4aud (BBIMOJIHATH 3aJaHMs) HA OCHOBE BOCIPOHM3BEICHHS
CTaHJAPTHBIX aJITOPUTMOB PEIICHMUS;

- NPHUMEHSIOTCS CIEOYIOLINE CPEACTBAa OLCHMBAHUS KOMIIETEHIMH: IPOCThIE CUTYallMOHHBIE 3a7ayd
(3amaHus) ¢ KOPOTKMM OTBETOM HJIM TMPOCTBHIM JEHCTBUEM, YNpaKHEHHSA, 3aJaHUs Ha COOTBETCTBHE WM Ha
YCTaHOBJICHUE NPABUIILHOM [1OCTIEI0BATEIIEHOCTH, 3CCE U APYTOE.

Tpebosanus mo popmupoBanuio 3amanus Ha oneHKy HaBbIKOB U () OIIBITA JJESATEJIBHOCTU:

- 00yuaromIMiCs TOJDKEH peliaTh YCIOXHEHHbIE 3a1au (BBIIOIHATD 334aHus) HA OCHOBE IPHOOPETEHHBIX
3HaHUH, YMEHUH 1 HABBIKOB, C UX IPUMEHEHHEM B ONPEACTICHHBIX CUTYAIHSX;

- IPUMEHSIOTCS CPEACTBA OLICHUBAHNS KOMIIETEHIIMI: 3aJaHusl TPeOYIOIIe MHOIOLIArOBBIX PELICHNH KaK
B M3BECTHOHM, TaK W B HECTAaHJAPTHOW CUTyalHMsX, 3aJaHus], TpeOyolIyue MOATATHOTO PELICHUS U Pa3BEpPHYTOTO
OTBETa, CUTYAIMOHHBIC 3a/aud, MPOEKTHAs AEATENLHOCTb, 3allaHHs pacueTHO-rpaduueckoro tuma. CpencTsa
OLICHMBAHUS KOMIIETCHLMH BBIOMPAIOTCA B COOTBETCTBHM C 3asBJICHHBIMH pE3yJbTaTaMu OOYYEHHUS IO
JVCLUIUIUHE.

[Ipouenypa BBICTaBICHHS OLECHKH ITOBOAMTCS IO CBEACHUS OOy4aromMXCsi B TEUCHHUE Mecsla ¢ Hadaia
W3y4YeHUsl AUCUUIUIMHBI MyTEM O3HAKOMJICHUS MX C TEXHOJOTWYECKOM KapTOM MUCHMIUIMHBI, KOTOpas SBISETCS
HEOTHEMIIEMOM YacThi0 pabodeil yueOHO# MPorpaMMBI 1O TUCITUILTHHE.

B pesynbrare oneHMBaHMS KOMIETEHIMN HA Pa3IMYHBIX dTanax UX (GOPMHPOBAHUA 110 JUCLHUILIMHE CTYIEHTY
HAYHUCIISIOTCS OasuIbl Mo MIKajle, yKa3aHHOU B paboueil yueOHo mporpaMme 1o JUCHUTLTHHE.

7.3. Onucanue nmokasareJieil U KpUTeprueB OLEHUBAHUSI KOMIIETCHIIMI HA Pa3JIHYHBIX
Tanax ux (opMupoBaHus, ONIMCAHME IKAJ OLleHHBAHUS

VYenemHocTs YCBOSHUS JUCHHUIIIIMHBL XapaKTEPU3YETCs] KAYECTBEHHOM OLIEHKOW Ha OCHOBE JINCTA
OLIEHKH C(HOPMHPOBAHHOCTH  KOMIIETCHLMH, KOTOPBIM  SBISETCA HPUIOKEHHEM K  3a4eTHO-
HK3aMEHAllMOHHOM BE€JOMOCTH IIPU MPOBEICHNUHN ITPOMEKYTOYHOM aTTECTALMHU 110 TUCLIHILINHE.

Kpurepumn oneHMBaHUS KOMIIETEHIMH

Komnemenyua cuumaemcs copmuposannou, €Clii TEOPETHYECKOE COJIepKaHHEe Kypca OCBOCHO
MOJIHOCTHIO; TIPU YCTHBIX COOECEIOBAHMSX CTYICHT HCYEPIIBIBAIOIIE, IOCICIOBATEIbHO, YETKO W JIOTHUECKU
CTPOIHO W3NaraeT y4eOHBIH MaTepuasr; CBOOOJHO CHpaBiseTCS C 3ajadaMU, BONPOCAMH H JPYTUMH BUIAMHU
3aaHuii, TpeOyWIIWX MPUMEHEHUS 3HAaHW, WCIONbB3YeT B OTBETE JONMOJNHUTEINbHBIA MaTepual; Bce
MpeIyCMOTPEHHBIC paboueil yueOHOH MporpaMMoil 3alaHusi BBIOJHEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMHU
TpeOOBaHUAMM, CTYACHT CIIOCOOCH aHAJIM3UPOBAThH MOIYUYCHHBIC PE3YJIbTATHI; MIPOSABISET CAMOCTOSITSIBHOCTD MPH
BBITIOJTHEHUW 3aJ]aHWid, Ka4eCTBO WX BBIMOJHEHUs OIEHeHO 4mcioM OamioB oT 86 mo 100, 94TO COOTBETCTBYET
NOBLIUEHHOMY YPOGHIO C(HOPMUPOBAHHOCTU KOMIICTCHITUH.

Komnemenyus cuumaemcs  copmuposanHnou, €ClId TEOPETUYECKOE COJIEp)KAHUE Kypca OCBOCHO
MOJTHOCTHIO; TP YCTHBIX COOECEeOBAaHUAX CTYACHT IIOCIIEIOBATENbHO, YETKO M JIOTHYECKH CTPOHHO H3iaraer
y4eOHBIH MaTepual;, CIpaBISIeTCs C 3a/ladyaMy, BOIIPOCAMH U JPYTHMMHU BHIAMU 3aJ[aHHA, TPEOYIOINX MPUMEHEHHS
3HAaHWH; BCE TNPEIYCMOTPEHHBIE paboyeil yueOHOW MPOrpaMMON 3alaHusl BBIIOJIHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMH TPEOOBaHMSIMH, CTYACHT CIOCOOCH aHAIM3WPOBATH MONyYEHHBIE pPE3YNbTAThI, IMPOSBISET
CaMOCTOSITETTLHOCTh TIPY BBHIIMTOJIHEHWH 3aJaHNH, KAY€CTBO WX BBIMTOJIHEHHUS OLIEHEHO YrciioM 0aiioB oT 61 1o 85,9,
YTO COOTBETCTBYET 1OPO20BOMY YPOEHIO CHOPMHUPOBAHHOCTH KOMITETCHIIHH.

Komnemenyus  cuumaemcss necgpopmuposannoii, €Cid CTYISHT TPH BBIIOJHCHUM 3aJaHUN  HE
JIEMOHCTPHUPYET 3HAHUH y4eOHOrOo Marepuana, JOMyCKaeT OIMOKH, HEyBEpEHHO, C OOJBIIUMH 3aTPyIHEHUSIMHU
BBITIOJTHSACT MPAKTUIECKUE pabOThI, HE NEMOHCTPHUPYET HEOOXOMWMBIX YMEHHM, JOJIS HEBBITOJHEHHBIX 3aaHUM,
MPETyCMOTPEHHBIX pabodeil ydeOHOH mporpamMMmoil cocTtaBiseT 55 %, KadecTBO BBITOJIHCHHBIX 3aJaHANd HE
COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHMSIM, KAYECTBO MX BBIIIOJIHEHUS OIEHEHO YMCIIOM OautoB Hmke 61, 4To
COOTBETCTBYET O0OHOPO20BOMY YPOBHIO.

IlIkana oeHKH YPOBHSA 0CBOCHHS IHCHUILIUHbBI
KauecTBeHHast olleHKa MOKET OBbITh BbIpaK€Ha: B MPOLIEHTHOM OTHOIIEHUM KayeCTBAa YCBOCHUS
JTUCIUIUIMHBI, KOTOpas COOTBETCTBYET OaijaM, M IEpPEeBOJUTCA B YPOBHEBYIO IIKaly M OILIEHKH
COTIIUYHOY» / 5, «XOpOIIO» / 4, «yIOBIETBOPUTENBLHOY / 3, «HEYAOBIETBOPUTEIBHOY» / 2, «3aYTEHO», «HE
3a4TeHo». [IpenogaBarens Be1eT MUCbMEHHBIN y4eT TEKYIIEH YCIIEBAEMOCTH CTYJIEHTa B COOTBETCTBHH C
TEXHOJIOTMYECKOU KapTOH 10 AUCLIUIUIMHE.
IIxana oyenxu pe3ynbmamos 0c80eHUs OUCYUNTUNBL, CHOPMUPOBAHHOCMU KOMNEMEeHYUll

IlIkaJibl OlleHKH YPOBHA IlIkajia oneHKN YPOBHSI OCBOCHUS U CIUTIIINHbBI
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cpopMHPOBAHHOCTH
KOMIeTeHI UM (i)

Yposnesas 100 100 S-6annvHasn wxana, Heoughghepenyuposanuas
WKana oyeuKu banvHas banvHas oughghepenyuposannas oyeHKa
KoMnemeHyutl wraia, wKaia, oyenxa/bann

% %
JIONTOPOTOBBIN HIKe 61 Hike 61 «HEYJOBJICTBOPUTEIHLHOY / 2 HE 3a4TEHO

MTOPOTOBBINA 61-85,9 70-85,9 «xoportioy / 4 3a4TEHO

61-69,9 «YIOBIETBOPUTEIBHOY / 3 324TEHO
MOBBIIICHHBIN 86-100 86-100 «OTJIMYHOY / 5 3a4TEHO

8. YueOHO-MeTOaUYecKOe U HHPOPMAIHOHHOE o0ecTiedeHne TUCIUTIMHBI

8.1. IlepeyeHb OCHOBHOM M IONMOJTHHUTEJIbHON YUeOHOM JTUTEPATYPbI, HEOOXOAUMOIH 1151
OCBOEHUS TUCHHUILINHBI

Cnucku 0cHO6HOIL Tumepamypol

1.I'nunka, H. JI. O6man xumusn [Teker] : yue6. nocodue / H. JI. I'nmunka. - U3a. crep. - M. : KnoPyc,
2018. - 750 c. : nm.

2. Cracp, H. ®@. CipaBouyHHK 1o 0OwIell M HEOpraHM4eckoll Xumuu. YueOHoe mocobue s
npukiaaHoro 6akamaBpuata [Tekcr] : yue6. mocobue / H. ®@. CracsHan. uccnen. ToMckuid MONMATEXH.
VH-T. - 4-e u3a. - M. : FOpaiir, 2017. - 92 c. : un.

Cnucku 00nonnumenvHou 1umepamypol

3. Endumon, B. U. Ocuorrl o6meii xumuu[daexrpounsiii pecype] : y4e0. mocobue aisi By30B IO
XUMHUKO-TEXHOJ. HampasieHusiM noarot. / B. U. Endumos. - 2-e uzn. - Jlokyment Bookread2. - M. :
HNH®PA-M, 2015. - 256 c. - Pexxum noctymna: http://znanium.com/bookread2.php?book=469079

4. Kpumradosuu, B. U. ®usuko-xuMudeckue MeTOAbl HCCIeN0BaHUs [ DNeKTpOHHBIN pecypce] :
yuaeO. /Ut By30B 10 HampasieHuto noArot. "ToBapoeaenue" (kBanudukaius (crenens) "o0akanasp") / B.
. Kpumtaposuy, /1. B. Kpumragosuu, H. B. Epemeena. - Jlokyment Bookread2. - M. : lamkos u K,
2015. - 208 c. - Pexxum gocryma: http://znanium.com/bookread2.php?book=513811

5.JIabopaTopHblif MPAaKTUKYM MO JUCHUILTNHE "XuMus' [ DIeKTPOHHBINA pecypc] : Ul CTYACHTOB
HanpasneHuit noarot. 09.03.02 "Undopm. cucremsr u texnonorun", 11.03.01 "Paguorexuuxa”, 15.03.02
"TexHon. MamuHbel U obopynoBanue", 27.03.02 "Vmp. kauectsom", 27.03.05 "NnnoBaruka", 29.03.01
"Texnomorust u3aenuit jer. mpom-ctu", 29.03.05 "Koncrpyuposanue uzaenuii jer. mpom-ctu", 43.03.01
"Cepsuc" / IloBomx. roc. yH-T cepBuca (PI'bOY BO "IIBI'YC"), Kad. "Cospem. ectecTBo3HaHME" ;
coct.: 1O. B. Bensiea, A. U. boukapes. - Jlokyment Adobe Acrobat. - Tomesattu : [IBI'YC, 2018. - 3,67
MB, 104 c. : un. - Pexxum nocryna: http://elib.tolgas.ru

6. Crnaiig-nekuuu no aucuumiuHe "Xumusa' [DneKTpoHHBIN pecypc] : s CTYJ€HTOB BCEX TEXH.
HanpaBinenuit BO / TloBomk. roc. yH-T cepuca (PI'BOY BO "IIBI'YC"), [Kad. "Cospem.
ectectBo3Hanue"] ; coct. I0. B. bensena. - Jlokyment PowerPoint. - Tomesartu : IIBI'YC, 2017. - 7,3
MB, 127 c. : un.. - CD-ROM

8.2. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TeJIEKOMMYHUKALMOHHOM ceTH "HMHTepHet"
(nanee - cerp "UHTEpHET'), HEOOXOAUMBIX JJI51 OCBOCHUS TUCIHUILIHHbI

Humepuem-pecypcol

7.Webelements [DnekTpoHHBI pecypc] : OHJIAWH CIPAaBOYHUK XUMHUYECKUX DJIEMEHTOB. - Pexum
nocryma: http://webelements.narod.ru/. - 3ara. ¢ skpana.

8.Xumus [DnekTpoHHBIN pecypc] : oOpa3osart. moprai. - Pexxum noctyna: http://hemi.wallst.ru/. -
3aru. ¢ 3KpaHa.

9. XuMus ¥ KU3Hb [ DIEKTPOHHBIH pecypc] : xKypHal. - Pexxum moctyna: http://www.hij.ru/. - 3arm.
C 9KpaHa.

10.OnexktponHass OuOmmoTeyHass cucremMa [lOBOKCKOTO TOCYIapCTBEHHOTO YHHUBEPCUTETA
cepBuca [ DIeKTpoHHBIH pecypc]. - Pexxum mocryma: http://elib.tolgas.ru/. - 3arm. ¢ skpana.



http://znanium.com/bookread2.php?book=469079
http://znanium.com/bookread2.php?book=513811
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cucrema Znanium.com [DnekTpoHHBIH pecype]. - Pexum

nocryma: http://znanium.com/. - 3aru. ¢ skpaHna.

9. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTH, HCTIOJIb3yeMbIX NMPH OCYIIECTBICHUU
0o0pa30BaTe/IbHOIO MpoLecca Mo JUCUUILINHE, BKJIYasi epedyeHb IPOrpaMMHOro odecnedeHust
U UH(GOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPU HEOOXOIUMOCTH)

KpaTkast xapakTepucTuKa NpuMEHseMOT0 TPOrpaMMHOT0 00ecriedeHus

No | IIporpaMMHBIi TPOYKT Ha3znauenue npu 0CBOEHUU TUCIUIIIMHBI
/o
1 MS Office (Word, OdopmiteHHE OTYETOB 10 JTAOOPATOPHBIM pabOTaM, MOArOTOBKA
PowerPoint, Excel) pedepaToB U KOHCIICKTOB
Wurepuer O6paysep [Touck nndopmaiuu no npeamery B cetu urepuer
CO «Moodley» [Iporpamma Ha CTOpOHE cepBepa Jisi 00yueHHs U TECTUPOBAHUS
10. Onucanue MaTepuaIbHO-TeXHUYECKOIH 0a3bl, HEOOXOAMMO¥ /15l OCyIleCTBJIEHUS
00pa3oBaTeIbHOI0 NMpolecca 1o JUCHUIINHE
10.1. CienmaibHO 060PYI0BAHHbIE KAOMHETHI H AYIUTOPUH
Ne HaumenoBanue OcHOBHOE CreMATU3UPOBAHHOE 000PYI0BAaHUE
000pyIOBaHHBIX Y4EOHBIX
KaOWHETOB U (WJIH)
ayJIATOPUI
1 | JlekunoHHbIE ayTUTOPUU
- MYJIbTUMEAUNHBINA BUACO-TIPOEKTOP, HOYTOYK, MPOESKIIMOHHBIN
9KpaH, MOCaI0YHBIE MECTA 10 KOJUYECTBY 00yUYaIOIIUXCS,
paboyee MeCTo MpenogaBaTels
2 Jlaboparopun
«KommnekcHas MocaZioyHble MecTa IO KOJIMYECTBY oOydarouuxcs; pabouee
naboparopust OCHOB | MECTO TIpEMoJaBaTels; MEepUOINYEcKas CHCTeMa XUMHUYECKUX
OHMOJIOTHH U SKOJIOTUNY, anementoB JI.M. MenneneeBa; naGopaTopHoe 00OpYyJOBaHUE,
«KommekcHast Ouosornveckoe o0opyoBaHue; XUMHYECKast nocyna;
naboparopusi XUMUU U | XUMHUYECKHUE PEAKTUBBI, JAEMOHCTPALMOHHBIA CTON;  y4eOHO-
MAaTEepHATOBEACHUSA, HarJsIIHBIE  1OcOOMsT 1o  (U3WKe, XWUMHH, OWOJOTUU W
«KomrnekcHas €CTECTBO3HAHUIO; MHUKPOCKOIIBI; BECHl TEXHHYECKHE; repOapuit
naboparopust PU3NUECKUX | PACTEHU; KOJUIEKLIUU HACEKOMBIX; yyyesa pBIO;
OCHOB» MUKpoOTpenaparsl; rmolyc; kapra 3Be3gHOro Heba; Qusndeckoe
o0opynoBaHue; buznveckue CTEH/IBI, MePCOHAIIbHBIC
KOMITBIOTEPHI
10.2 MaTtepuaJIbHO-TEXHHYECKOe o0ecnedeHne JadopaTopHbIX pador
No Haspanue HaumenoBanu | OCHOBHOE CIEIUATU3UPOBAHHOE 000PYI0BAaHNE
nabopaTopHOil paboThI e
000pyI0BaHHBI
X Y4eOHBIX
naboparopuii
JIaGoparopHast paboTa [Tpobupku, KOaOBI, MHUIETKU, BOPOHKH, MPHOOp
Ne 1. Texnuka | «KommnekcHaa | Kunna, yHHMBepcajdbHbIE INTAaTHUBBI, IINATENH,
0e30IMacHOCTH u | maboparopus MepHbIe KOJObI, OFOpeTKU, BOJSTHBIC OaHU, TUTEIH,
OCHOBHBIC MIPaBWJIA | XUMHH W | TUTEIBHBIC UG, JepXKaTellb IS MPOOUPOK,
paboTel B XMMHYECKOH | MaTepualoBe]] | OTHE3aIIUTHAs CeTKA, CIIUPTOBKH, CIIMYKH, CTYIKH
mabopaTopuu. EHUSD) C  TECTUKAMH, ¢unbTpoBanibHas  Oymara,
MIPOMBIBHBIC CKJISTHKU.
JlaGopaTopHass paboTta MUHIIET, poOUpPKH, poOUPKOIEPIKATEID,
No 2. Tlomyuenue wu | «KommekcHasi | cnupToBKa, cnuykd, ¢apopoBble  HaIIKH,
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CBOICTBa nabopaTopus bunpTpoBaNbHas Oymara, IINaTenb, IITATHB,
HEOPTaHUYECKUX XUMHH U | TUTENbHBIC LIUMIBI, Yamku [leTpu, cTeKIsHHBIC
COCTMHCHUI MarepuanoBen | Tpyoouku. Hatpwmit Na, meap (ctpyxkn) Cu, IHHK
CHUS» Zn, xene3o Fe, mopomok oxcupa menu CuO,
MarHueBbie JIeHTBI Mg; pactBopel HCl (2 M),
H2SO4 (2 M), HNO3 (konm.), NaOH (2 M #u
koHiL.); 0,5 M pactBoper AgNO3, BaCl2, CaCl2,
CuSO4, Na2CO3, NaCl, Na2SO4, NiSO4,
UHAUKATOpPBl  (YHUBEpcalbHAsi  HMHAWKATOPHAs
Oymara, METHJIOBBIN OpaHXKEBBIN, peHodTanenH),
JUCTHIIIMPOBAaHHAS BOJIA.
BonsiHast Oansi, mpoOWpKH, ITydUHKA, CIHWYKH,
«KommnekcHas | crakanbl (100 mur), cekynmomep, muausapsl (50
JlaboparopHast pabota | mabopatopusi | M), TEPMOMETPbI, XHUMHUYECKHE CTaKaHbl. Mem
Ne 3. MounsipHasi Mmacca. | XUMUHU U | WM MpaMop (Kycouku u mopoiiok), MnO2, KClI;
XUMHUYECKUI Mmatepuanosen | pacrBopel: H2SO4 (1 M), HC1 (2 M), KOH (2 M),
SKBUBAJICHT SHUS» H202 (30%-musr1it), FeCI3 (0,001 M u 0,1 M),
KNCS (0,001 M u 0,1 M), K2CrO4 (0,1 M),
Na2S203 (0,1 M); nuctuinimpoBaHHas BOJA.
Apeometpsl, 6ropetku (50 mur), koaosl (250 M),
«KommiekcHas | MepHble  ITWIMHAPHI, nunetkn (20-25 ),
nabopaTopus npoOUpKH, CTEKJISHHBbIE TPYOKH, CIUPTOBKA,
XUMHH U | CIUYKH, TEPMOMETPBI, TEXHUYECKUE BEChl C
JlaGopaTopHas paboTta i
No 4 Octopipe | MATCPHATIOBE | pA3HOBECAMH, IUTATHB, XHMHUCCKHE —CTAKaHbI;
SHUS peaktuBbl: ruapokcun Hatpus NaOH (x), xmopua
3aKOHOMEPHOCTH
Hatpus NaCl (x), Hutpar ammonust NH4NO3 (x),
MIPOTEKAHUS ) ]
XHMUYECKHX TPOLIECCOB xsopun kanpiug CaCl2 (k); pacTBOpBI: cepHas
kuciota H2SO4 (pa306.) unu cosstHash KHCIIOTa
HCl (pa36.), xmopun wHatpus NaCl (10%),
TUTpOoBaHHbIM rugpokcu Hatpus NaOH (0,1 M),
oxnaaurtenbHas cmech (yieq + NaCl).
MEpPHBIE MTUTICTKH, POOUPKH,
«KowmrmnekcHast | mpobupkoaepKaTens, CIIUPTOBKA, CIIUYKH,
nabopaTtopus crakanbl Ha 50-100 mu1, mITaTUB.
XUMHH u | Huak (rpanynsl), AUCTHIUIMPOBAHHAs BOJA;
MatepuanoBesl | pactBopbl: consiHas kuciaora HCI (0,1 M), cepnas
CHUS» kucnora H2SO4 (0,1 M u KOHIL.), THAPOKCH]I
JlaGoparopHass pabota Hatpus NaOH (0,1 M), xmopun 6apus BaCl2
Ne 5. PactBopbl. (10%), xmopun xampuus CaCl2 (10%) u 0,1 M
pactBopsl: xyopua amomunus  AlCI3, amerar
Hatpusi CH3COONa, kap6onar narpus Na2CO3,
nutpat Hatpus NaNO3, xmopua cypsmsl SbCl13
(i BiCl3); WHIUKaTOPBI: METHUJIOBBIN
OpaH)XEBBII,  YHUBEpCANbHAs  HWHIUKATOPHAsS
Oymara, peHondTaneuH.
Mephble crakaHbl 25 M, NUOETKH Ha 1 wu,
«KomrmnekcHast | mpobupku, mpoOUpKoAepKaTenb, CHUPTOBKA,
nabopaTopust | CIMYKK,  CTEKJISIHHbIE  TIaJIOYKH,  IITATHB,
XUMHH u | puibTpoBasibHas Oymara. bpomun kamus KBr (k),
MatepuanoBen | monuy kamusa KI (x), aguxpomar amMMOHHUs
Jlaboparopuas - padora EHUSD) (NH4)2Cr207 (x), cynbput natpust Na2SO3 (k),

No 6. I'maponus coneil.

UUMHK  (TpaHyibl), JUCTWUIMPOBAaHHAas  BOJA;
PactBopsi: azoTHas kucinorta HNO3 (1 M u koHiL.),
comstHas kuciota HCl (koHIL.), cepHas KucioTa
H2SO4 (2M wu kowil.), rugpokcua kamus KOH
(xon1t.), ruapokcun Hatpus NaOH (0,1 M),
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ammuak NH3 (2 M), mutpat cepedbpa AgNO3 (0,1
M), cynsdpar memqu CuSO4 (0,1 M), mepokcun
Bomopona H202 (0,1 M), guxpomar Kauus
K2Cr207 (0,05 M), mogua xamus KI (0,1 M),
nepmanradat kamus KMnO4 (0,05 M), cynsdur
Hatpust Na2SO3 (0,1 M), xmopun xenesza (III)
FeCl3 (1 M).

VICTOYHHK IIOCTOSIHHOI'O QJICKTPHUYCCKOI'0 TOKa,

«KomrnekcHasi | 2IeKTpOIu3ephl, KPUCTALUIU3ATOp, MEIHBbIM U
naboparopuss | rpadUTOBBIE  BIEKTPOMABI, MPOOKH, NPOOHPKH,
JaBopatopHas pabota XUMHH U | IPOMBIBAJIKA, CEKYHJOMEp, CIHPTOBKA, CIUYKH,
Ne 7. AncopSumommbie MaTepHasioBe]] | XUMHUYECKHE CTaKaHbI. Mem{.aﬁ U HHKeleBas
HpOLIECCHL. SHUS IUTACTUHKH, MEHAsI POBOJIOKA; HOA-KpaxMallbHas
JTHCTepCHbIE CHCTEMBI. Oymara; AUCTHILTMPOBAHHAs BOJA, PACTBOPBL: HCI
«Kommrekcuas | (2 M), NaOH (15%-nsrit), NiSO4 (0,3 M) u 0,5 M
naboparopus CuSO4, KI, Na2SO4; unaukatopsl (METHUIOBBIHA
(bu3nIecKux OpaHXeBbIN, (heHOIPTATICHH).
OCHOBY
npoOUpKH, MpoOKa C Ta300TBOJHON TPYOKOIA,
«KommuiekcHasi | CIUPTOBKA, CHOUYKH, CTYKa C  IIECTUKOM,
naboparopusi | KUISATUIGHUKA. HaTpoHHas u3BecTh (TUAPOKCHU
XUMHH u | Hatpud NaOH (k) u oxcupn xanbuus CaO (x)),
Jlaboparopuass pabota | marepuanoBen | cona NaHCO3 (k), 6eH3uH (WM KepOCHH), J1t000i
Ne 8. OxucnutenbHO- | €HUS» xuakuil ankel, auerat Hatpus CH3COONa (x),
BOCCTaHOBUTEJIbHbBIE kapoun xkanpius CaC2 (), COUPT STHIOBBIMA
peakuuu. C2H50H, auctuivpoBaHHas BOJA; PACTBOPBIL:
cepHas kucinora H2SO4 (koHI.), mepMaHraHar
kamust KMnO4 (2%), 6pomuas Boga (Br2/H20),
kapoonat Hatpus Na2CO3 (10%), xmopua HaTpus
NaCl (naceim.).
Kosba, MNpoOMpKH, TMpoOKa C Ta300TBOJHOM
«KommekcHas | TpyOKoi, CIIUPTOBKA, CIIUYKH, CTaKaH,
nabopatopust | papdopoBast yamika, CTEKJISHHBIE TalOYKH,
JIaGoparopHasi paboTa | XUMHHA W | INTaTHB, XOJOAWJIBHHUKH, BOJAsHas OaHs. beH3on
Ne 9. T'anpBanmnueckue | Matepuanosen | COH6 (x), TOJIYOJI C6H5—CH3 (x),
AIIEMEHTHI. DJIEKTPOJIU3 | CHUS TUCTWUTMPOBAaHHAs ~ BOJA, JIEJ WM  CHET.
PactBopsl: cepHas kuciaora H2SO4 (koHI.),
azoTHast kuciaora HNO3 (koHu.), mepmaHraHatr
kamst KMnO4 (2%).
['azooTBOHAs TpyOKka ¢ MpoOKOHM, HPOOHMPKH,
«KommiekcHas | mpobupKkoepKaTesb, JTY4YMHKA, CIIUYKH,
nabopaTopust | CIUPTOBKA, CTEKJSTHHBIC  MANOYKH, IITATHUB,
XUMHH u | papdopoBas yalka, BO3IYLIHbIE XOJOIUIbHUKH,
MaTepuasoBesl | BoasHas Oans. Maruuit Mg (k), okcun menu (II)
CHUSD) CuO (x), cympdar menu (II) CuSO4 (x), amerar

JlabopaTopHast paboTta
No  10. Omnpenenenue
Ka4yeCTBEHHOTO COCTaBa
BEIIIECTB.

Hatpus CH3COONa (x), cnupTbl (STUIIOBBIH,
OYTHJIOBBIM, W30aMUJIOBBIN), TIUIEPHUH, alleTOH;
JUCTHILTHPOBAHHAS BOJIA; WHIUKATOPBI:
denondranens, METHIIOBBIA OpaHXEBbIH,
JaKMycoBass Oymara; PacTBOpBI: cepHas KHCIIOTa
H2S04 (pa36. u koHi.), consHas kucinora HCI
(pa36.), ykcycnas kucinora CH3COOH (koHi.),
ruapokcua Hatpus NaOH (10%), ammmak NH3
(xon1.), cymbdar memm (II) CuSO4, nHUTpar
cepeopa  AgNO3,  dopmanpaerug  (40%),
nuxpomar kanmst K2Cr207 (0,5 1.).
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npoOUpKH, TPOoOKa C Ta300TBOJHON TPYOKOH,

«KowmrnekcHast | cTakas, CIIUPTOBKA, MPOOUPKOIEPIKATENb,
nabopaTopus MpEeAMETHOE CTEKJIO, BoasiHas OaHs. CHHpTHI
XUMHH U | (METHJIOBBIN, 3TUJIOBBIN), AllETOH, alleTaT HaTpus
JlaGopaTopHas paborta | matepuasioBes; | CH3COONa (k); pacTBOpBL: cepHas KHCIOTa
Ne 11. Omnpenenenue | eHUS H2S04 (pa36.), consnas kucmora HCI (koHir.),
KOJINYECTBEHHOT'O ammuak NH3 (xoni.), ruapokcun Hatpuss NaOH
COCTaBa BEIICCTB (10%), cymsdar wmemu (II) CuSO4, nuTpar
cepebpa AgNO3, dopmansaerun (40%); uox B
WOJMCTOM  KallMW; WHAWKATOPBI:  METHIIOBBIN
OpaHXeBbIH, (heHOIPTATCHH.
Bonsnast 6aHs1, mpoOupKH, MPOOKH C Ta300TBOIHBIMU
Jlabopatopras padora «KoMrutekcHag | TpyOkamu, mpoOupKoaepx areib, MpoOKH, CITUPTOBKA,
Ne 12. DusuKco- nmaGopatopus | CMUKH, CTaKam, CTCKIAHHas Manouka, (appoposbie
XUMHIMCCKUE  cBouCTBA |\ | YALIKH, IPEIMETHOE CTEKIO, achecToBasi ceTka; Habop
S-DJIEMEHTOB . MaTepHanoBes XUMHUYCCKUX PCAKTUBOB (KI/ICHOTI)I, mejao4u, METalllbl,
MePUOINIECKON COITH, HHIUKATOPHI).
CUCTEMBI. CHID
Bonsinas Oans, BOPOHKA, oOparHbIe
«KomrnekcHasi | XOMOAUIbHUKH, MPOOUPKHU, CTEKJISIHHAS IMalloyuKa,
nabopaTopus dapdopoBast yamka, QuIbTpoBaTbHAS Oymara.
XUMHH u | [lonconneynoe macno (Hepa@UHUPOBAHHOE), CBU-
MaTepHUaIoOBell | HOW JKUp, aleTOH, OCH3WH, TUATHIIOBBIA 3QUp,
SHUS STWJIOBBIM crupTt, XJopodopMm, OpomHas Boaa
(HacplllleHHAs), JIAKMYC; pacTBOPBL:  COJISTHas
«Kommnekcnas | kucnora HCI (10%), nepmanranat kanus KMnO4
naboparopus | (1%), xapbomar wHarpus Na2CO3 (10%);
OCHOB cnupToBOil pacTBop ruapokcuaa kamus KOH (15 ¢
JlabopatopHas paborta | 6momorun  u | KOH, 10 wMn Boms, 10 w™Mn coupta);
Ne 13. @DU3UKO- | SKOJIOTUN» benondranens.
XUMUYECKHE CBOWCTBA npoOUpKH, MPOOUPKOJEPKATENh, CIUPTOBKA,
p —3JIEMEHTOB CIIUYKH, CTymKa C  TIECTUKOM, OOpaTHBIHA
MEePUOINYECKON XOJIOKAWIBHUK, BOJsHAas OaHs. ['mapokapOoHar
CUCTEMBI. Hatpus NaHCO3 (x), peaktuB ®Penunra (MeIHbINA
Ky[opoC W HaTpUEBO-KajJueBas COJIb BUHHOMN
KHCIIOTBI B pacTBOpe THUAPOKCHIA HATpus),
JPEBECHbIE ONWJIKH, AaHWIUH (%K); pacTBOPBI:
cepas kucmora H2SO4 (10% wu KoHIL),
ruppokcua Hatpus NaOH (10%), rimoko3a (1%),
caxapoza (1%), mampTo3a (1%), CuSO4 (5%),
cynbdat kobamera CoSO4 (5%), cynbdar HUKENIS
NiSO4 (5%), xpaxmanbHbiii kieictep (1%), woxg
(pactBOp Jltoromst); yHuUBepcandbHas JaKMyCOBas
Oymara.
MJIOCKOJOHHAs Kojba, mpoOupku, Tmpodka ¢
«KoMrnekcHasi | Ta300TBOJHOM TPYOKOM, CTEKJIsIHHAs —TMajoyka,
JaGopatopHas pabota nmabopaTopusi | CHUPTOBKA, BOJAsSHas OaHs, TUIMTKA, CIHUPTOBKA,
No 14, Prsnko- | AMHA u | cnuuku. [uek Zn v(FpaHyJ'ILI) WIH OJIOBO Sn,
CMIdecKie  cpoficrpa | MATCPHATOBEL | AHTHAPHA  yKCYCHOH  KHCIOTHL, HUTPOOEH301,
q ~ SHUS aHWINH, (-HaTON; PacTBOPHI: COJIsSHAs KUCIOTa
3JIEMEHTOB
. HCl (xonm.), cepnast kucimora H2SO4 (pa30.);
TICPHONMICCKOH ruapokcua  Hatpus NaOH (pa3d. u  KOHIL);
CUCTEMBI.

OpoMHas BO/Ia, XpOMOBasi CMeCh (IUXpOMAT KaJus
K2Cr207 pacTBOpSIOT /10 HACHILEHHS B paso.
CEpHOM KHCJIOTE, NOJYYEHHOW U3 | MJI KOHII.
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H2S0O4 u 4 man H20), autpur Hatpus NaNO2
(30%) 1%-umiii xmopun xenesa (I1I) FeCI3 (1%);
WHIMKATOpBl: KpacHas JakMycoBas Oymara,
MOJKpaxMalibHasi Oymara, (eHoJ(TanenHa; Iexn;
¢dbunpTpoBabHAA OyMara

BOoAsiHAasE OaHs, BOPOHKA, NPOOHWPKH, MPOOKH,
CIUPTOBKA, CTAaKaH, CTEKJISHHAS Majoyka, QuibT-
poBanbHast Oymara, Tepmomerp. KapOonar memun
(IT) CuCO3 (x), pacTBOpHI: Oenka (0JJHO KypHHOE
sgiiio 1 0,2 1 3%-Horo pactBopa NaCl), azoTHas
kuciora HNO3 (konm.), ammumak NH3 (koHir.),
ruapokcus Hatpust NaOH (10% u 0,1 H.), riunun
(2%), cynbdat menu (II) CuSO4 (5%), HuHrUIPUH
(0,1% pactBop B amerone), auerar cBunua (II)
(CH3CO0O)2Pb  (0,5%), cynbdar amMMoHUS
(NH4)2SO4 (nacem.), xmopun xeneza FeCI3 (p-
p), KyCOUYeK IIepCTH, aMUHOYKCYCHasl KucioTa (p-
p), bopmanuH, TUMOHHas KHcIoTa (K), cepHas
kuciora H2SO4 (koHi.), H3BecTKOBas BOJa,
CAJTMIIIIOBOM KHCIOTa (K) M alleTHJICATUIIMIOBAs
kucnora (K), JensHas Boja, peakTuB DenuHra,
kpaxman (0,1% B 0,3%-om pactBope NaCl),
pactBop Jlrorons (20 r momucroro kamuss u 10T
noaa pactBopsitoT B 100 mi Boabl; Ayt pabOThI
UCIOJIBL3YIOT PAcTBOp, pa3BElEHHBIM BOJAOH B 5
pa3); aMmmiiaza CIoHbI, pacTBop caxapasbl (100 r
CyXUX JpOXkKel pactuparoT B cTynke ¢ 500 mu
BOJBI, QWIBTPYIOT dYepe3 OyMakHbId (QUIBTP,
GuIbTpaT UCMONB3YIOT KaK MCTOYHUK caxapasbl),
WHJIUKATOPbl: METUJIOBBI OpAHKEBBIN, JIAKMYC,
denondranen.

BOAsiHast ~ OaHs,  mpoOupKu, MpoOKu ¢
ra300TBOIHBIMU TpyOKamu, MPOOUPKOIepKaTENb,
POOKH, CTUPTOBKA, CITUYKH, CTaKaH, CTCKIISTHHAS
nanoyka, ¢apdopoBble HAIIKHA, MPEIMETHOE
cTeksio, acOectoBasi ceTka. Habop miacTMacce:
MOJIMATHIICH, TOJMUBUHUIXIIOPU, TOJHUCTUPO,
KallpoOH, AaMHHOIUTACT, IOJIMMETHUIMETAKpHIaT,
HEJUTyION;  Ha0op  BOJIOKOH:  BHCKO3HOE,
alieTaTHOE, HHUTPOH, XJIOPWH, JIABCaH, XJIOMOK,
IepCTh, IENK, KampoH; ¢eHon (K), 3TaHOI
C2HS50H, aIleToH, OC€H30/1,  JOUXJIOPITaH;
pactBopel: a3oTHass kuciaora HNO3  (koHI.),
cepnas kuciora H2SO4 (koHi1.), consiHast KUCTTOTa
HCI (xoni.), ruapokcua Hatpuss NaOH (10%),
HUTpAT cepebpa AgNO3, dbopmanuH,
nepmanranat kanusg KMnO4.

JlabopaTopHast paboTta
Ne 15. dusnko-
XHMHYECKHE CBOMCTBA
peeabHBIX b3
HenpeIeTbHBIX
yTJI€BOJOPOIOB.

«KoMmnekcHas
naboparopust
XAMHUH u
MaTepuaaoBel
SHUS

Bopasinast 0aHs, BO3AYyIIHBIE XOJIOAWJIBHUKH,
npobka C Ta300TBOJAHON TpYyOKOH, Jy4MHKA,
MpOOUpPKH, poOUpPKOIEpKATEb, CITUYKH,
CIUPTOBKA, CTaKaH, CTEKJISHHBIE  IallOYKH,
mratuB. Marauit Mg (x), okeun meau (II) CuO
(x), amerar narpuss CH3COONa (x), maBeneBas
KucnoTa (K), JUMOHHas KucioTa (K), OeH3oiHas
kucnora (k), dopmmar warpus HCOONa (k),
CITUPTHI (3TUITOBBIIA, M30aMUJIOBBIN);
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JUCTWJUIMPOBAHHASL BOJA; PACTBOPBI: THUIAPOKCHU]L
Hatpust NaOH, u3zBecTkoBas Bojia, cepHasi KUCIOTa
H2SO4 (pa36. u KOHII.), YKCyCHas KHCJIOTa

CH3COOH (koHu.), MypaBbHHasi  KHUCIOTAa,
maseseBas kuciora, xuopua okenesza (1),
nepmanranatr kaaus KMnO4 (2%), xnopun

Hatpust NaCl (Haceimr.), MpUTbHBIA pacTtBOp (1 T
MBUIBHOM CTpyKKkH Ha 10 MJI BO/bI); MHAUKATOPBIL:
denondranenH, CUHAA W KpacHas JIaKMycoBas
Oymara.

JlaboparopHast pabota
Ne 16. dusuko-
XUMHUYECKHE CBOMCTBA
MTPOM3BOTHBIX
YTIIEBOJIOPOBOJIOB.

«KoMIuiekcHast
nabopaTopus
XUMHH "
MaTepuaIoBe]l
SHUS)

Bopasinass 0aHs, BO3IYyLIHBIE XOJIOAWJIBHUKH,
npobka C Ta300TBOJAHON TPYOKOH, Jy4HMHKA,
POOUPKH, pOOUPKOEepKATENb, CIIUYKH,
CIHPTOBKA, CTaKaH, CTEKJISIHHbIE  MAroOYKH,
mTaTuB. Marauii Mg (x), okcun meau (II) CuO
(x), auneratr narpus CH3COONa (x), mjaBesneBas
KHucioTa (K), JUMOHHAs Kuciora (K), OeH30WHas
kucnota (x), ¢opmmar Hatpus HCOONa (k),
CIIUPTHI (3TUIOBBIH, M30aMUJIOBBIH );
JTUCTWUTUPOBAHHAS BOZA; PACTBOPBI: THIPOKCHU]L
Hatpus NaOH, u3BecTkoBas Boja, CEpHas KHCIOTa
H2SO4 (pa36. u KOHII.), YKCyCHas KHCIOTa
CH3COOH (xoHi.), MypaBbHHas  KHCIOTA,
maBeneBas kuciora, xjopun xenesa (1),
nepmanranatr kamus KMnO4 (2%), xmuopun
Hatpusi NaCl (maceim.), MputbHBIA pacTtBop (1 T
MBUTBHOM CTpYKKH Ha 10 MJT BOABI); HHANKATOPHI:
denondransenH, CHHAA W KpacHas JIAKMycOBas
Oymara.

JIaGoparopHast pabota
Ne 17. duzuko-
XMMHUYECKHE CBOMCTBa
OMOOPTaHNYECKUX
COCIMHEHUM.

«KoMmekcHas
naboparopust
XAMUH U
MaTepuaaoBe]l
SHUS

Bonsinast 0aHsi, BO3IyIIHBIE XOJIOJWUIBHUKH,
npobka C Ta300TBOJAHON TpyOKOHM, Jy4MHKA,
MpoOUpKH, poOUPKOIEPKATED, CITUYKH,
CIOHMpPTOBKA, CTaKaH, CTEKJISHHbIE TaloyKH,
mratuB. Marauit Mg (x), okeun meau (II) CuO
(x), amerar Harpuss CH3COONa (x), maBeneBas
KucioTa (K), JUMOHHasl Kuciota (k), OeH30WHas
kucnora (k), ¢opmumar Harpus HCOONa (x),
CITUPTHI (3TUIIOBBIH, M30aMUJIOBBIH);
JUCTUITMPOBaHHAs BOJA; PAcTBOPBI: T'MIPOKCHU]
Hatpus NaOH, u3BectkoBas Boja, cepHas KMCI0Ta
H2SO4 (pa36. u KOHIL.), YKCyCHas KHUCIIOTa
CH3COOH  (xoHi.), MypaBbHHas  KHCIOTA,
maBesneBas kucinora, xyopua okeneza  (IID),
nepmanraHatr kamuss KMnO4 (2%), xmopupg
Hatpusi NaCl (maceim.), MbpulbHBIA pacTtBop (1 T
MBUIBHOM CTpyXkH Ha 10 MJI BO/bI); MHAUKATOPBIL:
denondrangenH, cUHAA W KpacHas JIAaKMycoBas
Oymara.

JIaGoparopHast paboTa
Ne 18. duzuko-
XMUMHUYECKHE CBOMCTBa
BBICOKOMOJICKYIISIPHBIX
CHUHTETHYECKUX
COCTUHEHUM.

«KommuekcHas
nabopaTopus
XUMHAA "
MaTepHaaoBe]
CHUS»

Bonsinas 6anst, mpoOupku, MPOOKH ¢ Ta300TBOIHBEIMH
TpyOKamMu, pOOUpPKOIEePKATENh, MTPOOKH, CITMPTOBKA,
CIIUYKH, CTaKaH, CTEKJISHHAs Majiouka, (apgopoBble
YaIIKy, NpeJMETHOEe CTeKIIo, acbecToBas ceTka; Habop
XUMUYIECKUX PEAKTHBOB (KUCIIOTHI, MIEIOYH, METAJITHI,
COJIN, HHTUKATOPBI).
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11. IlpumepHasi TeXHOJOTHYECKas KapTa

IToBoJEKCKHMH TOCYyIapCTBEHHbI YHUBEPCUTET CEPBHUCA

JUIsl CTyIeHTOB HamnpaBieHus 27.03.02 «YnpaBieHue KauecTBOM»

@akynbpTeT HHPOPMAITMOHHO-TEXHIYECKOTO CEPBHCA
kadenpa «VIHHOBalIMOHHBIE TEXHOJIOT MM

npenoaasarens bensesa 10.B.,
JucuumimHa «XuMHs

JK3.
Kon-Bo Cpok npox0K/1eHUsI KOHTPOJIBHBIX TOUEK HeJe
Koi-Bo 0aJuIoB st
Buibl KOHTPOJIBHBIX
No KOHTD. 3al
ToHex TOYEK KOHT
p- 1 2 3 4 5 6 7 8 10 |11 |12 |13 | 14 | 15 | 16 | 17
TOUKY
1 | Oés3aTeabHubIe:
ITocemenue
1.1 | NTeKIMOHHBIX 3aHATUH U 11 no 1 X X X X X X X X X X
BEJIEHIE KOHCIIEKTA
Brmoanenne
J1a00paTOPHBIX PAadOT U
1.2 patop p 18 o 4 X X X X X X X X X X X X X X X | xXx
BEJICHUE KypHasa
OTUYETOB
ITpomesxkyTounoe
1.3 | POMEXYT 1 710 10 X
TECTUPOBAHUE
2 | TBopYecKHii peiiTHHT:
Hayyno-
2.1 | uccrenoBarenbckas mo 7
pabora
JuamnasoH 6aioB 15-30
DK3amMeH aT HII X
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12. AuHoTanus JUCHUILIHHDBI

MUHHCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHNS POCCUNICKON ®EJEPALINA

®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE
YUPEXKJIEHUE BBICIIIET'O OBPA30BAHUS
«TTOBOJIKCKU TOCYJAPCTBEHHBIN YHUBEPCUTET CEPBUCA»
(®I'BOY BO «IIBI'YC»)

Kadenpa NHHOBaIIMOHHBIE TEXHOJIOTUU

AHHOTAIUA TUCHHUILINHBI
XUMUs
JUIsl CTyIeHTOB HamnpasieHus 27.03.02 «YnpaBieHue KauecTBOM»

HamnpaiieHHOCTH (Tipoduiist) "YpaBieHne KaueCTBOM B IIPOU3BOICTBEHHO-TEXHOJIOTHYECKIX

cucremax"
Henns (hopMHpOBaHHE COBPEMEHHOIO HAyYHOI'O MPEACTABICHUS O BELIECTBE KaK OJHOM H3 BHIOB
AMCHMIUIMHBI | JBIDKYILEics MaTepuu, O MyTsIX, MeXaHU3Max U croco0ax MpeBpallieHus] OHUX BELIECTB B IpyTHE,
1 He0OXOAMMBIX U1 Npo(ecCHOHATIBHOM NEesITEIbHOCTH COBOKYIHOCTH KOMITETEHIIMH

Peanuzyembie | OK-7 ciocOOHOCTBIO K CAMOOPTaHHU3AIMH U CaMOOOPa30BAHUIO

KOMIIETEHIIUH

PesyabTarhl 3name OK-7: cMbICT XUMHYECKHX TOHATHIA, BEIMYMH W 3aKOHOB; XUMHYECKYIO TEPMHHOIOTHIO,
OCBOCHMSI OCHOBHBIE XMMHWYECKUE 3aKOHBI U 3aBUCHUMOCTH; MECTO XUMHUHU B COBPEMEHHON HAayYHOW KapTHHE
AUCUMIUIMHBI | MHpa; poJib XUMHUH B (POPMUPOBAHMU Kpyro3opa u (HyHKIHOHAIBHOW IPaMOTHOCTH YeJIOBEeKa ISt

pelIeHns] MPaKTHYECKUX 3a[a4; MPUHIMUIIBI U METOJIbl PEeIIeHUs] XUMUYECKUX 3ajlad, XUMUYECKOTr0
aHaJIN3a U MOAEIMPOBAHU, TEOPETUIECKOTO U SKCIIEPUMEHTAIBHOIO MCCIEN0BaHM; COBPEMEHHBIE
po0IeMbl XMMHUH; COCTOSIHUE U MEPCIEKTHBBI Pa3BUTHS 3HAHUH 00 OKpYXarollei cpene U KU3HU
YEIIOBEKA;

Ymems OK-7: omuceiBath W OOBSICHATH XHMHYECKHE SIBJICHHS M CBOWCTBA BEIIECTB C
WCTIONIb30BaHMEM XUMHUYECKHX TOHATHH, TEOpUH, 3aKOHOB M 3aKOHOMEpPHOCTeW; 00pabaThiBaTh,
OOBSICHATH PE3yJbTAaThl IIPOBEJICHHBIX OIBITOB M JIEIATh BHIBOJBI; AaBAaTh KOJIMYECTBCHHBIC OIICHKU
W TIPOBOJUTH PACUETHl 10 XMMHYECKUM (OpMyJIaM M YPaBHEHMSAM; pelllaTb XMMHUYECKHE 3aJauM;
MPUMEHSTD MOJNyYeHHbIE 3HAHUA 1J1s1 OOBSICHEHHSI YCIOBUM NPOTEKAHUSI XUMHUYECKUX TMPOLIECCOB B
MIPUPOJIE U JUTSI IPUHSTHSA MPAKTHYECKUX PEIICHUH B MOBCETHEBHOM KHU3HH;

Hmemv npaxmuueckuii oneem OK-7: BBIIONHEHHS XUMHYECKHX pPACYeTOB M  OICHOK;
MOJIb30BAHUSI XUMHUYECKONH TEPMHHOJIOTMEH M CHMBOJIMKOM; HCIIONIb30BaHUS METOJOB HAYYHOI'O
MO3HaHM: HaOIOJeHNe, ONMHMCAaHUE, U3MEPEHHE, IKCIEPHUMEHT; MPUMEHEHUS] METOJ0B TO3HAHUS
OpU PELICHUH MPAaKTUYEeCKUX 3a/ad; MPUMEHEHHS MpPaBWI TEXHUKU O€30MacHOCTH IpH
WCTONB30BaHUHM XHMHYECKHX BEIIECTB; aHAIN3a XUMHYECKOH HHGOpPMaLuH, IOJIydyaeMoil u3
pa3HBIX UICTOYHHUKOB;

TpynoemkocTh (ucuMmInusl 4 3.e. 144 akameMuyeckux gaca

Buibl yaeOHBIX 3aHATHI ouHas popma OYHO-3209HAs 3a04yHas popma
o0yueHus ¢dopma o0yyeHus o0yyeHus
Hroro yacos 144 4. - 144 4,
3a4eTHBIX €AUHUIL 43e. 43e.
Jlexnuu (yac) 22 - 4
[IpakTHueckue (ceMHHApCKue) 3aHsATHA (Yac) - - -
JlaGopatophbie paboTHI (4ac) 36 - 10
CamocrosTenbHas pabora (Jac) 59 - 121
KypcoBoii npoekr (padota) (+,-) - -
KoHnTposbHas padoTa (+,-) - -
DK3aMeH, ceMecTp /Jac. 3/27 - 4/9
3auet (qubdepeHINPOBaHHBIN 3a4€T), CEMECTP - - -
KontponbsHas pabora, cemectp - - 4

®opMBI CaMOCTOATEIHLHON PaboThl CTYACHTOB

Kon

| Bun nedarenpHOCTH CTyIEHTOB | Wrorosslil npoayKT | Cpencrtsa u | ObbeM
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peannzyemMoi (3aaHus HAa CAMOCTOSATEIBHYIO PaboTYy) CaMOCTOSITEIBHON TEXHOJIOTUH 4acoB
KOMIICTCHIIUH paboTHI OLICHKH
OK-7 Camocmosmenvrnoe  usyuenue pazoenos Koncnexm cobecedosanue | 29/-130
oucCyuniumMbl U OMOENbHBIX  8ONPOCOS,
VKA3bI18AEMBIX npenooagamenem Ha
NIeKYUsix,  NOO20MOBKY K  GblNOJIHEHUIO
3a0aHULL  NPOMEICYMOYHO2O — KOHMPOJISL,
n0020MOBKA K 3ayeny
OK-7 Iloozomoska k 1abopamoprvim pabomam JKypuan omuemos no | cobeceoosanue | 20/-/130
1abopamopueim
pabomam
OK-7 Buimonnums  nucemennyro  pabomy  no Koumponvnas cobecedosarue -/-/40
UHOUBUOYATILHOMY —3A0QHUI0 U3  CHNUCKA paboma
MeMamuKyu KOHMpOIbHbIX pabom
OK-7 Hanucanue pepepama no meme uz cnucka Pegpepam cobecedosanue | 10/-/21
memamuxuy pegepamos
OK-7 Camocmosmenvrnoe  usyuenue pazoenos Koncnexm cobecedosanue | 29/-130
oucyuniuMbl U OMOENIbHBIX  80NPOCOS,
VKA3b18AEMbIX npenodagamenem Ha
NIeKYUsix,  NOO20MOBKY K  GbINOJIHEHUIO
3a0aHUll  NPOMEICYMOYHO20 — KOHMPOTS,
n0020MOBKA K 3ayeny
Y4ebH0-MeTOANYECKOE M HH(OPMAIIMOHHOE 00ecneyeHne U CIUILUTUHBI
OcHoBHas 1.I'munuka, H. JI. O6mas xumus [Teker] : yae0. mocodue / H. JI. [munka. - 131. crep.
JuTepaTypa - M. : KnoPyc, 2018. - 750 c. : ni.

2. Cracp, H. @. CpaBoyHHK 1O OOIIeH W HEOPraHWYECKOH XUMHH. YueOHOe
nocobue s npukiagHoro OakanaBpuara [Tekct] : yue6. mocobue / H. ®@. CracsHar.
uccieq. ToMCKu NoJuTeXH. YH-T. - 4-e u3g. - M. : FOpaiit, 2017. - 92 c. : uin.

JlomoHUTEIbHA 3. Endumos, B. . Ocnoewl o6meii xumun[dnexrponnsiii pecype] : yued. mocodue s

s IUTEepaTypa

BY30B TI0 XMMHKO-TEXHOJ. HampasieHusm moxarot. / B. WU. Endumos. - 2-e m3m. -
Hoxyment Bookread2. - M. NH®PA-M, 2015. - 256 c. - Pexum pocryna:
http://znanium.com/bookread2.php?book=469079

4. Kpumrradosuu, B. N. ®uznko-xumMuyeckue METO/IbI
UCclieIoBaHMs [ DNEeKTPOHHBIA pecypc] : y4el. A By30B [0 HAlpaBJIEHUIO MOJITOT.
"ToBapoBenenue" (kBanudukanus (crenens) "Oakanasp") / B. M. Kpumradosuy, 1. B.
Kpumradosuy, H. B. Epemeena. - Jlokyment Bookread2. - M. : Jlamxkos u K, 2015. - 208
c. - Pexxum nocryna: http://znanium.com/bookread2.php?book=513811

MeTtonnueckas
JaTeparypa

5.JIaGopaTopHblil MPaKTUKYM 1o aucuuminHe "Xumus'' [DneKkTpoHHbIH pecypce] :
uisl cTyAeHToB HampaieHuil moxaror. 09.03.02 "WMudopm. cuctembl M TexHOJIOTUH",
11.03.01 "Pammorexnuka", 15.03.02 "TexHon. mamuHbel U obGopynoBanue", 27.03.02
"Vmp. kagectBom", 27.03.05 "UunoBaruka", 29.03.01 "TexHonorus uzaenui jer. mpom-
ctu", 29.03.05 "KoncrpyupoBanuwe wusnenuii jer. mpom-ctu", 43.03.01 "Cepsuc" /
[ToBosk. roc. yH-T cepBuca (PI'BOY BO "TIBI'YC"), Kad. "CoBpem. ectecTBo3HaHHE" ;
coct.: 0. B. benseBa, A. 1. boukapeB. - Jlokyment Adobe Acrobat. - TompsaTTH :
[MIBI'YC, 2018. - 3,67 Mb, 104 c. : un. - Pexxum goctyna: http://elib.tolgas.ru

6. Cnaiig-nekuuu no gucuumuinHe "'Xummusa' [DneKTpoHHBIA pecypc| : A
CTyZIeHTOB Bcex TexH. Hampasienuii BO / IloBomk. roc. yH-T cepBuca (PI'bOY BO
"TIBT'YC"), [Kad. "CoBpem. ectectBo3Hanue"]| ; coct. KO. B. benseBa. - JlokymMeHT
PowerPoint. - Toaesartu : [IBTYC, 2017. - 7,3 MB, 127 c. : un.. - CD-ROM

WNHrepHeT-
pecypcsl

7.Webelements [DaekrponHslii pecypc] : OHIailH CIPABOYHUK XUMHYCCKHX
a51eMeHTOB. - Peskum poctyma: http://webelements.narod.ru/. - 3ari. ¢ sxpaHa.

8. Xumusi [DneKkTpoHHBIH pecypc] : oOpasoBar. mopran. - Pexum nocryna:
http://hemi.wallst.ru/. - 3arn. ¢ skpana.

9.XumHsT M JKU3Hb [DJIEKTPOHHBIH pecypc]

KypHai. - Pexum pocrymna:
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http://www.hij.ru/. - 3arum. ¢ sxpana.

10.OnexTponnas OubnanoTeyHass cuctema [IOBOIKCKOTO rocynapcTBEHHOTO
YHHBEPCHTETa cepBuca [DieKTpoHHbIil pecypce]. - Pexxum mocryma: http://elib.tolgas.ru/. -
3ari. ¢ 3KpaHa.

11.9nexTpoHHO-0MOIHOTeYHas cucTeMa ZNnanium.com [DJeKTpoHHBIH pecypce]. -
Pexxum noctyna: http://znanium.com/. - 3aru. ¢ skpana.

[IporpammHoe MS Office (Word, PowerPoint, Excel), Mateprer 6paysep, C1O «Moodle»

obecrieyeHne

MarepuaibHO- Jlaboparopum:

TEXHHYECKOE «KomriekcHast 1abopaTopusi OCHOB OWOJOTMM M dKoynorum», «KomruiekcHas mabopaTopus
obecrnieueHue XUMUH ¥ MatepuanoBeeHus «KoMmmekcHas mabopatopusi pU3NUecKrx OCHOBY;

[0CAJ0YHBIE MecTa II0 KOJMYECTBY OOydJarommxcs; pabodee MeCcTO MpernogaBaTels;
MepUOIUYEeCKas CHUCTeMa XuUMudeckux dnaemeHToB .M. MeHneneeBa; mabopaTopHOE
o0opynoBaHue; OHoNornueckoe 000pyJOBaHHE;, XUMUYECKas MOCyda; XUMHUYECKHE PEaKTUBBI;
JEMOHCTPALIMOHHBIA CTOJI;  y4eOHO-HArjsiIHble MOCOOUS TO (U3MKE, XUMHH, OHONOTHU U
€CTECTBO3HAHUIO; MUKPOCKOIIbI; BEChl TEXHUUECKHE; TepOapuil pacTeHHI; KOIJIEKIIMY HACEKOMBIX;
yydena pel0; MUKpONpenaparsl; riio0yc; KapTa 3Be3qHOro Heba; (usndeckoe 000pYyIOBaHMUE;
(1)I/I3I/I‘ICCKI/IC CTCH/bI; IEPCOHAJIbHBIC KOMIIBIOTCPLI

Jlex1noHHBIE AYAUTOPUN:MYITUMEIUHHBIA BHICO-TIPOEKTOP, HOYTOYK, MPOSKIIMOHHBIN SKpaH,
N0CaJ0YHBIC MECTA 10 KOJIMYECTBY 00y4aIOUIMXCsl, pabouyee MECTO NPenoAaBaTes

Pabouast yyeOHas mporpamMma yTBEpsKAEHa pelieHueM 3aceranus Kadeapsl «/IHHOBaIMOHHBIE
TexHOJIOTUM» (MpoTokoa Ne 8 ot «26» anpenst 2018 r.)
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