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1.Iles1u ocBOEHUS TMCIIUTLIHHBI

[enpro 0cBOEHUS AUCHMILUIMHBI « MeToauKa IpenoiaBaHus XUMUAN SABIISIETCS
cozericTBre (POPMUPOBAHUIO U PA3BUTHIO Y CTYJIEHTOB MPO(PECCHOHATBHBIX
KOMIIETEHI[MI, KOTOPBIE IMO3BOJISIT UM B JTaJIbHEUIIIEM KOPPEKTHO OCYILIECTBIISITh
npodeccuOHaIbHYIO ACSITENILHOCTD MO0 CPEICTBAM OCBOCHUS TEOPETUUECKUX U
METOJIOJIOTHYECKUX OCHOB 00YUYEHHMsI, BOCIIUTAHUS M PA3BUTHUS YUALUXCS C IIEJIbIO
YCIICIIHOTO MPENO/IaBaHMsI XUMHUU B CPEHUX 00pa30BaTENIbHBIX IIKOJIAX.

2. MecTto qucuuniaunsl B crpykrype OIIOIT BO

JucuumniuHa «MeToauka npenojaBaHus XUMUW BXOJUT B BAPUATUBHYIO YaCTh
podeCcCHOHAIBLHOTO UKJIA JUCIUILIMH U KYPCOB IO BBIOOPY CTYJEHTOB I10
HamnpasieHuto noarotosku 04.03.01 XUMMUSA (Heopranuueckast XuMusi 1 XUMHUS
KOOPIMHAIIMOHHBIX COEIUHEHHI)

J1Jist OCBOEHUS JUCIUTUIMHBI 00yYaroIrecs: UCIOJIb3YIOT 3HAHUS, YMEHUS U
HaBbIKU, COOPMHUPOBAHHBIE B X0OJI€ U3YUECHUS AUCIUILUIUNH 0a30BOM U BapUATUBHOMN
yactu: «Heoprannueckas XxumMus», « AHaIUTHUYECKast XUMU», «Perenue 3amad B
Kypce HEOpPraHMYECKON XUMUN», «BUOJIOrHs ¢ OCHOBaMU SKOJIOTUNY,
«be30macHoCTh )KU3HEIESTETBHOCTI.

3. TpeGoBaHus K pe3yJibTaTaM OCBOEHHS CO/IeP:KAHUS TUCHUILIUHBI

IIporiecc n3yueHust AUCIUILIMHBI HAITpaBIeH Ha (OPMHUPOBAHKE DJIEMEHTOB
cieayromux komneteHuuii B coorserctsuu ¢ ®I'OC BO:

B pesynbTaTte u3yueHus STUX TUCIUILIAH 00YJatONTuics JOMKEH

- 3HATh IEJIU U 33/1a4¥ XUMHYECKOTO 00pa30BaHus; COACPIKAHUE U CTPYKTYPY
IIKOJBHOTO Kypca XMMHH; BApUATUBHBIE TPOTPaMMBbl, Y4€OHO—METOUYECKHE
KOMIIJIEKTHI pa3HbIX aBTOPOB; METOBI U (DOPMBI O0YUEHUST XUMHUH B
0011e00pa3oBaTeIbLHON MIKOJIE; CUCTEMY CPECTB OOYUCHHS M MX JUITAKTHICCKUE
BO3MOKHOCTH; THHOBALIMOHHbBIE MOJX0/Ibl B 00YUYEHUH XUMUU; IPUKIIAJIHYIO
MPAKTUYECKYIO0 3HAYUMMOCTb U3y4aeMbIX B IIKOJI€ BEIIECTB U XUMUUYECKUX
MPOIIECCOB; TPEOOBAHMS K OCHAIICHUIO KAOMHETa XUMHUM; PABUIIA OXPaHbI TPY/Ia
B KaOWHETe XMMUH, TpaBmiia 0€30MacHON pabOThl C XUMHUYECKUMH peareHTaMu 1
pa3IMYHBIMU IPUOOpaAMHU.

- YME€Tb OCYHIECTBIIATH BHIOOP U JaBaTh aHAJIU3 YUYEOHBIX MPOTPaMM MO XUMHUH;
OCYIIECTBIISITH OpPraHU3aIHIO Mpoliecca OOYYEHUsI XUMUU C YYETOM BO3PACTHBIX U
WMHJIMBUIYaJIbHBIX OCOOCHHOCTEN yUalluXcs; UCIO0JIb30BaTh pa3HOOOpa3HbIE



METO/IbI, POPHI U CPeACTBA O0YUEHHUS XUMHU, B TOM YHCJIE COBPEMEHHBIC
WHTEPAKTUBHbBIE CPEJCTBA OOyUCHHUS.

- BJIAJIETh 3HAHUSAMU COJAECPIKAHUSA OCHOBHBIX HOPMATUBHBIX MPOTrPAMMHO-
METOJUYECKUX JJOKYMEHTOB; METOJUKOU MPOOIEMHOTO 00yUEHUS] XUMUU;
TEXHUKOM U METOJUKOU MPOBEACHUS JEMOHCTPALMOHHOTO XUMHUYECKOTO
AKCTIEPUMEHTA; METOJUKON peIlIeHHs] TUTIOBBIX U KOMOMHUPOBAHHBIX 3a]1a4 110
XUMUU TEXHUKOW U METOJUKON MPOBEACHUS JIa0OpaTOPHBIX paboT U
MPAKTUYECKUX 3aHATUM 110 XUMUH; OCHOBHBIMU NPUHLIUIIAMHU ¥ METOJUYECKUMU
MOJIXOJAaMU K MCIIOJIb30BAHUIO KOMIIBFOTEPHOU TEXHOJIOTUU B U3YUYEHUU XUMHUH.

[Iporiecc n3yueHust AUCIUTUIMHBI HATPaBJIeH Ha POPMHUPOBAHKE DJIEMEHTOB
caenyromux kommnereHuut B coorsercteuu ¢ ®I'OC 3++ BO:

[IpodeccronansubiMu kommnerenusamu (OIIK — 6.1, OIIK — 6.2, OIIK — 6.3)

[IpencraBnser pe3yabTaThl padOTHI B BUJIE OTUETA IO CTaHAAPTHOM dopme Ha
pycckoM s3bike (OIIK — 6.1);

[IpencraBnser nHGOPMAIIUIO XUMUYECKOT'O COACPKAHMS C yUeTOM TpeOOBaHUM
oubmorpaduueckoit KynbTypsl (OIIK — 6.2);

[Ipencrasnser pe3ynbTaThl pabOTHI B BUE TE3UCOB JIOKJIAa HA PYCCKOM U
AHTJIMHACKOM S3BIKE B COOTBETCTBUM C HOPMaMU U MPaBUIJIAMHU, IPUHATHIMU B
xumuyeckom coobirectse (OIIK — 6.3).

B pe3ynbTare ycBOEHUS TUCHUIUIMHBI 00YYaAIOIUNCS JOJIKEH:

3HaTh:

- 3HaTh MPUEMBI OTIPEICIICHIS HAYYHOTO CoIepKaHusl 0OydeHUs U TPeOOBaHUS
rOCy/IapCTBEHHBIX 00Pa30BaTEIBHBIX CTAaHAAPTOB; (31)

-METOJI0JIOTHIO TIEAArOrMueCcKrX UCCIeA0BaHUH MpobiieM 00pa3oBaHus;
3aKOHOMEPHOCTH IMICUXUYECKOTO Pa3BUTHS M OCOOCHHOCTH UX MPOSIBJICHUS B
y4eOHOM MpoLIecCce B pa3HbIE BO3PACTHBIE NMEPUOBI; (32)

-0COOCHHOCTH peasn3aiiy MeIarornueckoro mporecca B yCJIOBUSIX
MOJIUKYJIBTYPHOTO Y TOJIMATHUYECKOTO 0011ecTBa; (33)

- coiep)KaHue OCHOBHBIX HOPMATUBHBIX MPOTPAMMHO-METOTUYECKUX
JIOKYMEHTOB, PETIAMEHTUPYIOIIHNX CONECPKAHUE U CTPYKTYPY XUMHUIECKOTO
oOpazoBanus; (34)

- COJZIEp’KaHUe U CTPYKTYPY IMIKOIBHOTO Kypca XUMUH; (TpeOoBaHUs
00513aTEIPHOT0 MUHUMYMa COJIepKaHUsl 0230BOTO U TIOJHOTO CPEIHETO
XUMHUYECKOro oopazoBanus); (35)

-HOPMaTUBHBIE TOKYMEHTHI: TOCYIapCTBEHHBIN CTAHIAAPT U MIPOTPAMMBI TS
OCHOBHOM M CTapIiei mkoJbl; (36)

- MeToibl U (hopMbI 0OyUYeHUsI XUMUU B 00111e00pa3zoBaTenbHol mkome; ( 37)
- METOJIMKH, CPEACTBA U KPUTEPUHU KOHTPOJISI KauecTBa 3HaHuUi; (38)
- opMBI U cpeacTBa 00ydeHust MeToAbl. CTUMYIIMPYIOIINE JT0003HATEIBHOCTD,



CaMOCTOSITEIIbHOCTh U AKTUBHOCTH B OCYXJEHUU U IPUMEHEHUH 3HaHuH. (39)

Ymers:

- MPOBOJIUTH HAYYHO- METOIMYECKUI aHAIN3 AUIAKTHUYCCKOT0 MaTepuaa,
OIICHUBATh €r0 BOCIIUTATEIILHOE U pa3BuBatoliee 3HadeHue; ( Y1)

- HCIIOJH30BaTh TCOPETUUCCKUEC 3HAHUS IS TeHEpaIliy HOBBIX MJICH B 00J1acTH
pa3BuTusa oopazoBanus; (V2)

- YYUTBIBATh Pa3IMYHbIC KOHTCKCTHI ( COIMANIBHBIC; KYIbTYpPHBIC, HAIIMOHAILHBIC),
B KOTOPBIX MPOTEKAIOT MPOIIECChI 00YUYSHUS, BOCTUTAHUS U conranu3anui; (Y 3)

- MPOBOJIUTH MPOPOPUEHTALUOHHYIO PAOOTy Ha 3aHATUSAX XUMHH U BO BHEYPOUHOE
Bpems; (YV4)

- 0€CKOH(IJIMKTHO 00IIATHCA C PA3TUYHBIMU CYObEKTaMU Me1arorunyeckoro
npoiiecca; (Y5)

- OCYILECTBIISATh METOAMYECKUHN aHAIN3 PA3HBIX OPraHU3aIMOHHBIX (Popm
o0yuenus;(Y6)

- HCTI0JIK30BaTh COBPEMEHHBIE MHPOPMAIIMOHHBIE U KOMMYHUKAITHOHHbBIE
TEXHOJIOTUHU B 00yueHuu xumui; (Y7)

- OCYILECTBIISATH OIIEHKY KauecTBa 00Y4YeHUs Ha Pa3HbIX YPOBHAX YCBOCHHUS
3HaHuM 1 ymeHui;(Y8)

- HCTIOJIB30BaTh COBPEMEHHBIE MHPOPMALIMOHHBIE U KOMMYHUKAITHOHHbBIE
TEXHOJIOTUHU B 00ydeHnH Xumuu; ( Y9)

- MPUMEHATH 3HAHUS 110 XUMUU ISl peau3aliyi Ha YpOKaxX U BO BHEYPOUHOU
JESTEIHHOCTH HKOJIOTHYECKOTO BOCIIUTAHUS, B TOM YKCIIE IPOOJIEMY yTUITU3AINH
OTXOJIOB XUMHUYECKUX PEAKIIUU IIKOJIBHOIO XUMUYECKOro 3KkcnepumenTa.(Y10)

Bnaners:

- crocob6aMu COBEPIICHCTBOBAHUS MTPO(PECCUOHATBHBIX 3HAHUN U YMEHUM ITyTEM
MCIIOJIb30BaHMs BO3MOKHOCTEH HH(POPMAITMOHHOM cpeibl 00pa30BaTEIbHOTO
yUpekKIeHHUs, perioHa, obyactu, crpansl; ( B1)

- croco6aMu Mpomnaran/ibl BAKHOCTHU MEJaroru4eckoi mpodeccuu ik COUaIbHO
SKOHOMHUYECKOT0 Pa3BUTHS cTpaHbl; (B2)

- croco6aMu YCTaHOBJICHHSI KOHTAKTOB U TIOJI/ICPKAHUS B3aUMOJICHCTBUS C
cyObeKTaMu 00pa30BaTEIbHOrO MpOoIiecca B YCIOBUSAX MOJUKYJIBTYPHOH,
oOpazoBarenbHOU cpefbl.(B3)

- croco6aMu MPOEKTHON ¥ HHHOBAIIMOHHOM JIESTETHPHOCTH B 00pa30BaHUH,
crioco0amMu OpUEHTAIMU B TPO(ECCHOHABHBIX HCTOYHUKAX HHHOPMAITHH
(>KypHaIBI, CaifThl, 0Opa3oBaTeIbHBIC TOPTAHI); (B4)

- croco6aMu COBEPIICHCTBOBAHUS MPO(PECCHOHATBHBIX 3HAHUN U YMEHHUH ITyTEM
MCITOJIb30BaHUST BOZMOXHOCTEH HHPOPMAIIMOHHOM Cpeibl 00pa30oBaTEIIbHOTO
yUIpeXKACHUs, peTHoHa 001acTH, cTpansl.) (B5)



4. CTpyKkTypa U coepKaHue TUCHHILINHBI
Tabmuma 1. Conepkanue TUCIUTUTUHBI

Ne HaumenoBanue paznena/temsl | Copeprxanue Dopmel
paznena/TeMbl TEKYIEro
KOHTPOJIS
1 Moayns 1 Cucrema copepxaHus 1 YO, KP,
Meronuka oOy4eHHsI XUMUK | IOCTPOEHMSI IIKOJIBHOTO TECTUPOBAH
KaK HayKa 1 Kak y4deOHas Kypca XMMUHU B CBETE ue.
auciuiuinHa. CoBpeMeHHast COBPEMEHHBIX
KOHUENIUS IIKOJIBHO- JTUAAKTUYECKUX
ro XUMHUYECKOTO TpeOOBaHU.
oOpazoBanus. Cucrema [TnanupoBanue yueOHOM
coJiepKaHUs U TOCTPOCHUS paboThl MO XUMUU. 3a/1a4u
IIKOJILHOTO Kypca XUMHH B yueOHOro mpeMeTa
CBETE COBPEMEHHBIX xumuu. [Iporpammsl o
TUAAKTUYECKUX TPeOOBaHUMN. | XUMHUH B CPETHUX
[TnanupoBanue yued HOM 00111e00pa30BaTeIbHBIX U
paboThI MO XUMUH. CHEeIUaTbHBIX YUYeOHBIX

3aBEJICHUAX, KaK
OCHOBHOM METOIUYECKUN
TOKyMEHT. [IpuHIuIIbI
MOCTPOCHUS yUEOHBIX
nporpamMm. Kpurepun
oTbopa coaepKaHusl.
AHau3 coJiepKaHus u
MOCTPOECHUS Kypca XUMHUU
CpPEIHEN LIKOJIBI.
BapuartuBHas cucrema
XUMHUYECKOTO
o0pa3oBaHUs.
Oco0eHHOCTH TIPOrpaMM B
KJIaccax ¢ yriyoJeHHBIM
WM3yUYCHUEM XUMUHU.
Cucrema cpeacTB
00yUYeHUSI XUMUHU.
Kanennapho -
TEMaTHYECKUM TIJIaH.
O3HaKoMJICHHE 10
MpOTrpaMMe M IIKOJIbHBIM
yueOHnKam 8-11 knaccoB
C pacmpeaeieHueM
y4eOHOro MaTepuaia mo
rojiaMm oOy4eHwusl.
CocTaByieHHE KOJIBLHOU




y4e0OHOI CEeTKH 4acoB M0
xuMun. O3HaKOMJICHHE C
TEeMaTUYECKUMU IJIaHAMH
10 KypCY XUMUH CPEIHEN
mKoJibl. CocTaBlICHHUE
TEMAaTUYECKOTO IIJIaHa 110
TeMe “T"ajoreHsr’”.
Pemenue 3amay.
Meronuka pa3paboTku
MOYPOYHBIX IJIAHOB U
KOHCIIEKTOB YPOKOB.
Pazpabotka miaHoB
YPOKOB Ha MPEJI0KEHHbIE
TEMBI, HarpuMmep, “Turibl
XUMUUYECKUX PEaAKIIHil”.
CocraBieHne KOHCIEKTa
ypoKa 1o 3TOH TeMe.
[Tocemienne ypokoB
XHMUH B IIKOJIE U UX
ananu3. [IpoBenenue
poOHOT0 YpoKa ¢
MOCJIEYIOIINM €r0
aHaAJIM30M.

Moayns 2

Metoauka ¢hopMupOBaHUS
TEOPETUUECKUX OCHOB XUMUH.
CoBpeMeHHbBIE TTPEACTABICHUS
0 CTPOCHUU aToMa.
[lepunoauueckuii 3aK0H U
NepUOINYECKas CUCTEMA
XUMHUYECKUX 3eMeHToB /1. 1.
MenneneeBa. Metoauka
dbopMuUpOBaHUS U Pa3BUTHUSA
TEOPUU XUMHUUYECKOU CBSI3U U
CTPOEHHUS BEILIECTBA.
Meroauka popMupoBaHus U
Pa3BUTHS CUCTEMBI MMOHITUI O
XUMHUYECKOU pEaKIH 1
XUMHUYECKOM MPO-

n3BOACTBE. MeTonka
M3y4YECHUS BAXKHEUIINX
KJIaCCOB HEOPTraHUYECKUX
coenquHeHui. Teopus
AJIEKTPOJIUTHYECKOU

Mertoauka ¢hopMupoBaHUs
TEOPETUUECKUX OCHOB
XUMUH.

CoBpeMeHHbIE
MPEJICTABICHUS O
CTPOEHUU aTOMa.
[Teprnoguueckuii 3aKOH U
MEPUOANYECKAS] CHCTEMA
XUMHUYECKHUX 3JIEMEHTOB
JI.1. Menpeneena.
MeTtonuka ¢popMupoBaHus
Y Pa3BUTUS TEOPUH
XUMHUYECKOU CBSI3U U
CTPOCHUS BEILIECTBA.
MeTtonuka ¢popMupoBaHus
Y Pa3BUTUS CHCTEMBI
MOHATHUN O XUMHYECKON
PEAKIINH ¥ XUMUYECKOM
IIPOU3BOJACTBE.

MeTtonvka u3y4eHust
BOKHEUIITMX KJIACCOB

YO, KP,
TECTUPOBAH
ue




JUCCOLIMALIMY B KypCe XUMUU
cpelHenr WKoJabl. MeToauka
U3YYEHUS PEaKIUU HOHHOTO
obmena. ['unponus coneit.
Cpenla BOOHBIX pacTBOPOB.
Meronuka popMHUpOBaHUS U
U3YyYEHHS TEOPUU
OKHUCJIMTENIbHO —
BOCCTAaHOBHUTEJIbHBIX PEAKIIHIA.
Koppo3ust meTamnos u
CIIOCOOBI 3aIUTHI OT HEE.
DNeKTpoJIn3 pacijiaBoB U
pacTBOPOB (CoJIeH, MIeoueH,
KHUCJIIOT)

HEOPraHU4ECKUX
coequHeHuu. Teopus
DIEKTPOIUTUYECKON
JVCCOLMALMY B Kypce
XUMHU CPEIHEN IIKOJIBI.
Metonuka u3y4yeHus
pEeaKIMu HOHHOTO OOMEHa.
['mpponus coneit. Cpena
BOJHBIX PACTBOPOB.
Meronuka ¢hopMHUpoBaHUs
Y U3YUYEHUS TEOpUHU
OKHCIIUTEIbHO—
BOCCTAHOBHTEJIBHBIX
peakuuii. Koppo3us
METaJJIOB U CIIOCOOBI
3alIUTHI OT HEe.
DIEKTPOaU3 paciuiaBOB U
pacTBOpOB (CoJIeH,
IEJI04€H, KUCIIOT)

Monayns 3.

Heopranunueckas xumus.
MeTtonnyeckue 0COOEHHOCTH
U3YUYECHUSI XUMUYECKUX
CBOWCTB MPOCTHIX BEIIECTB -
METaIJI0B U HEMETAJJIOB.
Metoauka u3yyeHus
XUMHYECKUX CBONCTB U
croco0O0B MOJTyUYCHUS
OKCUJ0B. MeToinka u3y4eHus
XUMHYECKUX CBONCTB U
CIIOCOOOB TIOJTYYCHHUSI
OCHOBaHUI 1 aM(POTEPHBIX
TUJIPOKCUIOB. MeToauKa
U3YUYCHUSI XUMHUYECKUX
CBOMCTB M CIOCOOOB
MOJTy4YeHUsT 0€CKUCIOPOTHBIX
U KUCJIOPO/JI COJIepIKAIINX
KHCJIOT. MeToauka u3yueHus
XUMHYECKHUX CBOMCTB B
Croco0O0B MOJY4YEHUs COJIEH.
['eneTndeckas CBsI3b MEXKIY
Pa3IMYHBIMU KJIaccaMu
HEOPraHUYECKUX BEIIECTB.

MeTtoanueckue
0COOCHHOCTU U3YyUCHUS
XUMHYECKUX CBOMCTB
MPOCTHIX BEIIECTB -
METaJIJI0B U HEMETAJJIOB.
Metoavka u3yuyeHus
XUMHUYECKHUX CBOMCTB U
CIOCO0OOB MOJYYCHUS
OKCHJIOB.

Metoavka u3ydyeHus
XUMHUYECKHUX CBOMCTB U
CIIOCOOOB TOTyYEHUS
OCHOBaHMI U aM()OTEPHBIX
TUJIPOKCHJIOB.
Meroauka n3yueHus
XUMHUYECKUX CBOMCTB U
CIIOCOOOB TOTyYCHHUS
OECKHUCIIOPOJIHBIX U
KUCJIOPOJ COJIepKaIIAX
KHCJIOT.

MeTtonvka u3y4eHust
XUMHUYECKUX CBOMCTB U
Croco0OB MOJY4YECHUS
COJICH.

['eneTnueckas CBs3b

VO, KP,
TECTUPOBAH
ue




MEXKIy pa3IMYHbIMU
KJIacCaMu
HEOPraHUYECKUX BEILECTB.

Monayns 4 Tunsl cBsizelt B mosekynax | YO, KP,
CoBpeMeHHas Teopus OPraHUYECKUX BEILIECTB. TECTUPOBAH
CTPOEHUSI OPTaHUYECKUX ['ubpunuzanus aTOMHBIX | H€
COCIMHEHUM KaK OCHOBA opOutanei yriepoja.

U3Y4EHHUS Op- Meronuueckue

raHM4eCcKon XUMHUH. TUnel 0COOEHHOCTH

CBsI3€il B MOJIEKYJIax KJ1acCU(pUKAIIU

OPraHUYECKUX BEILECTB. OPraHUYECKUX BEILIECTB.
['ubpunu3zanust aTOMHBIX Homenkiarypa

opOutaneit yrieposaa. OPraHUYECKUX BEILIECTB
Mertoaudeckne 0COOEHHOCTH | (TpUBUAJIbHAS U

KJaccupuKauu MEXKIYHApOIHAS ).

OpraHUYECKUX BEILECTB. MeTtonvka u3y4eHusl

Homenkiiatypa opraHuuecKux | XUMUYECKHUX CBOMCTB U

BEIIIECTB TPUBHUAJIbHAS U Croco0O0B MOJTy4YCHUS
MEXTyHapOIHAS ). YIJIEBOJIOPOJIOB.

Meroauka u3y4eHus Meroavka u3yyeHus

XUMHUYECKUX CBOUCTB U XUMHUYECKHUX CBOMCTB U

croco00B MOJTyYECHUS C1oco0O0B MOTy4YCHUS
YIJIEBOIOPOIOB. MeToauka KUCJIOPOJ, COJEepKaIUX

V3YUYEHUS] XUMUYECKUX OPraHUYECKUX BEIIECTB.

CBOWCTB U CIIOCO00B Metoavka u3y4yeHus

MOJIYYEHHS KUCIOPO/T XUMHUYECKHUX CBOMCTB U
COZECPIKAIIUX OPTaHUYECKUX CIOCOOOB MOJTYYCHUS

BeIECTB. MEeTOAMKA U3YUCHUS | a30TCOIEPKAIAX

XUMHYECKHUX CBOMCTB U OpPraHUYECKUX BEIIECTB.

Croco0O0B MOTyYCHUS B3anMocBs3b

a30TCOAEPIKAIIUX OpPraHUYECKUX

OPraHUYECKUX BEIIECTB. COCJIMHECHUM.

B3anmocBs3p Oprannyeckux

COCJIMHCHMH.

Monays 3. DKCIepUMEHTAIbHBIE YO, KP,
MeToabl MO3HAHUS B XUMUM. OCHOBBI XMMHUHU. TECTUPOBaH
XUMHUS U KU3HbB. MeToaudecKkue OCHOBBI ne

DKCIepUMEHTaIbHbIE OCHOBBI
XUMHUH. MeToaudecKkue
OCHOBBI TPOMBIIIIJICHHBIX
croco0O0B MOJTyYECHUS
BA)KHEHIIIMX BEIIICCTB.
Metonvka penieHus
paCcUeTHBIX U

MPOMBIIIJIEHHBIX
CIOCOOOB TOTyYEHUS
BAKHEHIINX BEIIECTB
Metonuka pemeHus
pacyeTHBIX U
AKCTIEPUMEHTATBHBIX
3a71a4 B XUMUHU.




OKCIICPUMCHTAJILHBIX 3aaa4 B
XUMHUHU.

- TUTIBI PACYETHBIX 3a7a4,
0011I1e TOAXO0IBI K
aHaJIU3y yCIIOBUS,
pELICHHUIO U 0()OPMIICHHIO
penieHus 3aaay;

- pacueThl N0 XUMUYECKUM
dbopmynam;

-pacueTsl C
HCII0JIb30BaHUEM Ta30BEIX
3aKOHOB, 00bEMHBIC
OTHOIIICHUSI Ta30B MIPU
XUMUYECKUX PEAKIUSX,
cMecei ra3oB, 00beMHas U
MaccoBas JI0JIS Ta30B,
cMecel;

- peleHue 3aa4 Ha
CKOPOCTh XMMHUYECKHUX
peakIui, XUuMUYECKOoe
PaBHOBECHE U YCIOBUS
CMCIICHUS XUMHUYECKOTO
paBHOBECHS,

- BBIYHMCJICHHE MaCcCOBOM
JIOJIK paCTBOPEHHOTO
BEILIECTBA B PaCTBOPE IPH
JOTIOTHUTEIIBHOM
BBCJACHHUH BOIbI UIIH
TBEPJIOTO BEIIECTBA.,
BBIYMCIICHUE MAaCCOBOM
JIOJIK pPAaCTBOPEHHOTO
BEIIIECTBA B PacTBOPE,
MOJIyCOHHOM I10CJIe
CMEIIMBAaHUS PACTBOPOB C
Pa3IMYHBIM COJIEpIKaHUEM
PacTBOPEHHOI'O BEIIECTBA,
3a7a4d Ha
KPUCTAJLJIOTHJIPATHI.

- BBIYHMCJICHHUS 110
XUMHUYECKUM YPaBHCHHSIM,
omnpejieJIeHHe COCTaBa
o0Opasyrolieics coiu
(cpenHue U KUCIbIE COJIN),
3aJa4d HA «IJIACTHHKH,

- BEIYHCIICHHUS COCTaBa
cMecel MCXOIHBIX WU
MOJTyYCHHBIX BEIIECTB.




Tabmuna 2. O0mas Tpya0eMKOCTh TUCIUTIINHBI COCTABIISAET 6 3aYCTHBIC STUHUIIBI
(216 gacoB)

Bun pabotsl TpynoeMKOCTh, 4acoB
6, cemectp | Beero
OO6m1as Tpy10€MKOCTh 216 216
KonraktHas pabora: 98 98
Jlexumu (JI) 42 42
ITpaktuueckue 3ausarus (113) 56 56
Jlabopartopusie paboTsl (JIP) - -
CamocrosrenbHas pabora: 91 91
IToaroroBka u NMpOX0XKAEHUE POMEKYTOUHON 27 27
aTTeCTaluu
Bug npomexxyTouHoM arrecTaluu DK3aMEH
Jlexiuu

Meronuka oOydyeHHs] XMMUU KaK HayKa U Kak ydyeOHas aucuumiiaa. CoBpeMeHHas
KOHIIETIUS IITKOJIBHOTO XUMHUYECKOT0 00pa3oBaHMsl.

Cucrema coaepkaHus U MOCTPOCHHSI IIKOJIBHOTO Kypca XMMHUHU B CBETE
COBPEMEHHBIX JUIAKTHUECKUX TpeOoBaHui. [InanupoBanue yueOHOM pabOTHI MO
XUMUHU.

Meronuka GopMHUpPOBaHUS TEOPETUUECKUX OCHOB XHUMUHU.

CoBpeMeHHBIE IPEICTABICHUS O CTPOCHUH aTOMa.

[leproanyecknii 3aKOH U NEPUOANYECKAS CUCTEMA XUMUYECKUX AeMeHToB 1. 1.
Menneneesa.

Metonuka ¢hopMHUpPOBAHUS U PA3BUTUS TEOPUH XUMUYECKOHN CBS3U U CTPOCHUS
BEILIECTBA.

Metonuka ¢hopMHUPOBAHUS U PA3BUTUS CUCTEMBI TTOHATHI O XUMUYECKOM peaKInu
Y XUMHYECKOM ITPOU3BOJCTBE.

Metorka n3y4eHus BAXKHEHIINX KJIACCOB HEOPTaHMYECKUX COEAUHEHUH. Teopus
AIEKTPOIUTHYECKON TUCCOUHUALMU B KYPCE€ XUMUU CPETHEN LIKOJIBI.

MeTonuka u3ydeHus peakiuu HOHHOTO oOmeHa. ['uaponu3 coneii. Cpesia BOIHBIX
pacTBOPOB.

Metoauka GopMUPOBAHUS U U3YUYCHHS] TEOPUH OKUCITUTEIBHO—
BOCCTAHOBUTENBHBIX peakiuii. Koppo3usi MeTaJsioB U CrIOCOOBI 3aIUTHI OT HEe.
DNEKTPOIU3 pacilyiaBOB U PACTBOPOB (COJIEH, IEI0UEH, KUCIIOT)

Metoauyeckre 0COOEHHOCTH U3YUCHHS] XMMUYECKUX CBOMCTB MPOCTHIX BEILIECTB -




METAJJIOB U HEMETAJLIOB.

Metoauka U3y4eHus: XMMUYECKUX CBOMCTB M CLIOCOOOB MOTYUYEHUSI OKCUIIOB.
Metoauka U3y4eHus: XMMUYECKUX CBOMCTB M CLIOCOOOB MOMyYEHUS] OCHOBAHUM U
aM(OTEepHBIX TUIPOKCUIOB.

Metoauka U3y4eHUs: XAMUUYECKUX CBOMCTB M CLIOCOOOB MOTYUYEHUS
OECKHUCIIOPOIHBIX U KUCIIOPOJI COAEPKAIINX KUCIIOT.

Metoauka U3y4eHUs: XAMUYECKUX CBOMCTB M CLIOCOOOB TMOTYUEHHUS COJIEH.
['eHeTnueckas CBsA3b MEXKY PA3JUYHBIMU KIIACCAMUA HEOPTAHUYECKUX BEIIECTB.
Tunsl cBA3€d B MOJIEKYJIaX OpraHMYeCKUX BellecTB. [ mbpuausamus aTOMHbBIX
opOuTanei yrieposa.

Metoaudeckne 0COOEHHOCTH KJIacCU(UKAIIMKA OPTaHUYECKUX BEIECTB.
HomeHnknaTypa opraHn4eckux BelecTB (TpUBUATbHAS U MEXKTYHAPOHAS ).
Metoauka U3y4eHus: XMMUUYECKUX CBOMCTB M CIIOCOOOB MOTYUYEHUS
YTJIEBOJIOPO/IOB.

Metoauka U3y4eHUs] XAMUUYECKUX CBOMCTB M CIIOCOOOB TMOTYUYEHUS
a30TCOACPIKAIIUX OPraHMYECKUX BELIECTB. B3aUMOCBSA3b OPraHNYECKUX
COEIMHEHUMH.

MeTtoaudeckre OCHOBBI MPOMBIIIICHHBIX CIIOCOOOB MOMYYCHHUS BAXKHEHIITUX
BCIIICCTB

Meroaurka pelieHnus: paCU€THBIX U AKCIIEPUMEHTAIBHBIX 3a/1a4 B XUMUHU.

4.2. JTaboparopHble pabOThI — HE IPETYCMOTPEHBI

4.3. ITpakTryeckue 3aHATHs (CEMUHAPBI) OXBATHIBAIOT BCE MPUBEICHHBIC TEMBI B
pazzene

OcHOBHO# (opMO¥t IPOBEICHNSI CEMUHAPOB U IPAKTUUECKUX 3aHATUHN SBIISICTCS
obOcyxaenne Hanbosee MPoOJIEMHBIX U CI0KHBIX BOIIPOCOB IPHUBEICHHBIX TEM, a
TaK)Ke PEIIeHNEe SKCIIEPUMEHTAIbHBIX U PACUETHBIX 33/1a4 ¢ pPa300poM MPUMEPOB U
CUTyaluil B ayJUTOPHBIX YCIOBUSX.

TeMaTuka NpakTUYECKUX 3aHATHM.

No Monayns | Tema KoanuecTBo
3aHATUSA 4acoB
1 1 Meronuka oOydeHHs] XMMHUM KaK HayKa U KaKk | 2

yaeOHas guciuiinaa. CoBpeMeHHas
KOHIICTIIIHS IITKOJIBHOTO XUMHYECKOTO
00pa3zoBaHus.

2 1 Cucrema coaepkaHusi U MOCTPOCHUS 2
IIKOJIBHOTO Kypca XUMHUH B CBETE

COBPEMEHHBIX AUJIAKTUUECKUX TPEOOBAHMUIA.
[InanupoBanue yueOHON pabOTHI O XUMUMU.

3 2 Mertoauka GopMUPOBAHUS TEOPETHUECKUX |
OCHOB XHMUMU.
4 2 CoBpeMEHHBIE TTPEACTABIEHUS O CTPOCHUN 2

aToma.




[Tepronnueckuil 3aKOH U IEPUOANYECCKASA
CHUCTEMA XUMHMYECKUX diieMeHTOB J[.1.
Menneneesa.

Meronuka GopMHpPOBaHUS U Pa3BUTHS TEOPHUU
XUMUYECKOU CBSI3U M CTPOCHMSI BEIIECTBA.

Metoauka hopMUPOBAHUS U PA3BUTHUS
CHUCTEMBI IOHATUN O XUMUYECKON PEAKLINU U
XUMHUYECKOM ITPOU3BOJICTBE.

Metoarka n3y4yeHusl BaXKHEUIINX KIIACCOB
HEOPTraHUYECKUX COEAUHEHUM. Teopust
BJIEKTPOJIUTUYECKON TUCCOLIMALINU B Kypce
XUMHWHU CPEJHEUN LIKOJIBI.

Meroauka u3y4eHus: peakiiii HOHHOTO
oOmena. ['mnponus coneit. Cpena BOJHBIX
PacTBOPOB.

10

Metoauka GopMUPOBAHUS U U3YYCHUSI TEOPUHU
OKHCITUTEIbHO—BOCCTAHOBUTEIILHBIX PEAKITUH.
Koppo3sus meTannoB 1 criocoObl 3aIUTHI OT
Hee.

11

DJIIEKTPOJIU3 PACIIaBOB U PACTBOPOB (COJIECH,
IeJI0YeH, KHCIIOT)

12

Mertoauyeckre 0COOEHHOCTH N3yUCHHS
XUMHUYECKUX CBOMCTB ITPOCTHIX BEIIECTB -
METAaIJIOB U HEMETAJLIOB.

13

Metoavka n3ydyeHuss XUMHYECKUX CBOMCTB U
C1toco0OO0B MOJTYYCHUST OKCHJIOB.

14

Meroavka n3ydyeHuss XUMHYECKUX CBOMCTB U
CIOCO0OO0B MOJYYCHHUSI OCHOBAHUM H
aM(OTEepHBIX THIPOKCHJIOB.

15

MeToavka n3y4yeHUss XUMAYECKUX CBOMCTB U
CIIOCO0O0B MOJYYCHUST OCCKUCIOPOIHBIX U
KUCJIOPOJ, COJEPIKAIIUX KUCIIOT.

16

MeToavka n3y4eHuss XUMHYECKUX CBOMCTB U
CrI0COOOB MOJTyYEHHUS COJICH.

17

['eneTuueckas CB3b MCIKAY pa3JIMIHBIMHA
KJIaCCaMH HCOPIraHNYCCKUX BCUICCTB.

18

Turbl cBSI3€M B MOJIEKYJIaX OPTaHUYECKUX
BemecTB. [ nOpuan3aiys aTOMHBIX OpOUTAIeH

yriepoa.

19

Meronnueckre 0COOCHHOCTH KIacCU(UKAITUU
oprannueckux Beniects. Homenknarypa
OpraHUYECKUX BEMIECTB (TPUBHAIbHAS U
MEXKyHapOHas ).

MeToarka n3y4eHuss XUMHYECKUX CBOMCTB U




20

CIO0CO00B NOJYUYEHUS YIIIEBOJOPOIOB.

21

Meroavka u3y4yeHuss XMMHYECKUX CBOMCTB U
CIoco0OB MOTYYEHUST KUCIOPOJI COJIEPIKAITUX
OPraHUYECKUX BEIIECTB.

22

Metoavka n3ydeHuss XMMHUYECKUX CBOMCTB U
CIOCOOOB MOJYYEHUS a30TCOIECPKAITUX
OPraHUYECKUX BEUIECTB. B3auMOCBs3b
OPraHUYECKUX COCTUHECHUN.

23

3KCHepI/IMeHTaJIBHBIe OCHOBBI XUMHH.

W

24

MCTOI[I/I‘IGCKI/IG OCHOBBI ITPOMBIIIJICHHBIX
CIoco0oB IMMOJIYYCHUA Ba)KHEHUIIIMX BCIICCTB

25

MCTOI[I/IKa peuicHus paCYCTHBIX U
OKCIICPUMCHTAJIbHBIX 3a1a4 B XUMHUMU.

Utoro:

56

4.4, CaMOCTOSITEIbHOE M3YUCHUE PA3/ICIIOB TUCIIUIUIHMHBI (MOTYJIS)

Ne
3aHATUSA

Monyinb

Tema

KomnuecTBo
qacoB

1

Meronuka oOydeHHs] XUMUN KaK HayKa U Kak
yueOHast nucruruinaa. CoBpeMeHHast
KOHIICTIIIHS ITKOJIBHOTO XUMHUYECKOTO
0o0pa3oBaHUs.

4

Cucrema coaepKaHus ¥ IIOCTPOCHHSI
IIKOJIFHOT'O Kypca XUMUH B CBETE
COBPEMEHHBIX TUJAKTUICCKUX TPEOOBAHHUIA.
[TnanupoBanue yueOHOM pabOTHI IO XUMHH.

Meronuka GopMHPOBAHUSA TEOPETUUYECKUX
OCHOB XUMUH.

CoBpeMeHHbBIE IPEACTABICHUS O CTPOCHUHN
aTtoMa.

[leproanuecknii 3aK0H U IEPUOANYECKAS
CHCTEMa XMMHYECKHUX 3jieMeHTOB [[.11.
Meneneena.

Meronuka ¢hopMHUpPOBAHUS U PA3BUTUS TEOPHUH
XUMHUYECKOU CBS3U U CTPOCHUS BEUIECTBA.

Mertoauka GOpMUPOBAHUS U PA3BUTHUS
CHUCTEMBI OHATUN O XUMHUYECKON PEaKIINU U
XUMHUYECKOM MTPOU3BOJICTBE.

MeToavka H3y4yeHUsl Ba)KHEUIIINX KJIACCOB
HEOpPraHWYECKNX coequHeHui. Teopus
ANEKTPOJUTHUYECKON TUCCOLMALIMYU B Kypce
XUMHH CPEJHEH IIKOJIBI.

MeTtonvka u3y4eHus: peakuu HOHHOTO
obmena. ['unponus coneit. Cpena BOJHBIX




pPacTBOPOB.

10

Metoauka GopMUPOBaHUS U U3YUYCHUSI TEOPUU
OKHCITUTEIbHO—BOCCTAHOBUTEIHLHBIX PEAKIIUH.
Koppo3us meTanioB u cnocoObl 3alIUThI OT
Hee.

11

DNeKTpoJIn3 paciyiaBOB U pacTBOPOB (coei,
iesI04uei, KUCJIOT)

12

Meronnueckre 0COOEHHOCTH U3YUYEHUS
XUMHYECKUX CBOMCTB MPOCTHIX BEILIECTB -
METAJIJIOB U HEMETAJLIOB.

13

MGTOI[I/IKa N3Y4YCHHA XUMHUUYCCKUX CBOMCTB U
CIoco0oB IMOJIYYCHUA OKCHIOOB.

14

Mertoauka U3y4eHus: XMMUYECKUX CBOMCTB U
CIoCcO0OB MOJYyUYEHUsS] OCHOBAaHUHN U
aM(OTEPHBIX TUIPOKCHUJIOB.

15

Meronnka n3y4eHusi XAMUYECKUX CBOMCTB U
CHOCO0O0B NOJyYeHUs! OECKUCIOPOIHBIX U
KHCJIOPOJ] COAEPIKAIMX KUCIIOT.

16

MGTOJII/IKa N3Y4YCHHA XUMHUUYCCKUX CBOMCTB U
CIoco0oB IMOJIYUCHU S COJIeH.

17

I'eneTnyeckas cBA3b MCIKAY pa3JIMIHBIMHA
KJIaCCaMM HCOPTaHNYCCKUX BCUICCTB.

18

Tunsl cBsA3el B MOJIEKYJIaX OpraHUYECKUX
BellecTB. [ MOpuu3aius aTOMHBIX opOuTaIen

yriaepoja.

19

Mertoaudeckre 0COOEHHOCTH KilacCH(pUKAIIUN
opranuyeckux Bemniects. Homenkimarypa
OpraHUYeCKHUX BEIICCTB (TPUBHAIbHAS U
MEKIYHApOIHAS ).

20

Metoavka n3ydeHuss XUMHYECKUX CBOMCTB U
CIIOCOOOB MOJYYCHUS YTIICBOIOPOJIOB.

21

MeToarka H3y4eHUs XUMAYECKUX CBOMCTB U
CIIOCOOOB MOJTYYCHUS KHUCIOPOJI COJICPIKAITUX
OPraHUYECKUX BEIIECTB.

22

MeToavka H3y4eHUsI XUMUYECKUX CBOMCTB U
CITOCOOOB MOJYYCHUS a30TCOACPKAITUX
OpPraHUYECKUX BEIIECTB. B3anmMocBs3b
OPraHUYE€CKUX COCTMHCHU.

23

3KCHepI/IM€HTaJIBHBIe OCHOBBI XMMHH.

N

24

MeToauueckrue OCHOBBI MMPOMBIIIIIEHHBIX
CIOCOOO0B MOJYYCHUS BAXKHEHIITNX BEIIECTB

25

MGTOI[I/IKa peuicHus paCdYCTHBIX U
OKCIICPUMCHTAJIbHBIX 3a1a4 B XUMHWH.




‘ ‘ ‘ Hroro: ‘ 91

4.5. KypcoBoii mpoekT (KypcoBasi paboTa) — He IPeAyCMOTPEHBI.

Pedepat

Pedepar — unauBuyasibHas muchbMeHHas paboTta oOydaromierocs,
MpenoJiararlnas aHajau3 U3J0KEHUS! B HAYYHBIX U IPYTUX UCTOYHUKAX
OTpeIeICHHON HayqHOU TPOOIEeMbI WIH BOTIPOCA.

Kaxk npaBuiio, pedepat uMeeT CTaHAAPTHYIO CTPYKTYPY: TUTYIbHBIN JIUCT,
coJiep>KaHue, BBEJICHUE, OCHOBHOE COJIEp)KaHUE TEMBI, 3aKTF0YEHUE, CITUCOK
UCIIOJIb30BAHHBIX UCTOYHUKOB U TIPUIIOKEHHUS.

[IpumepHast TemaTuka pedepaToB WIH TOKJIAI0B

CtpyKTypa COBPEMEHHOI'O MPEIMETHOTO COACP>KAHUS IIKOJIBHOTO Kypca XUMHUHU.
[TocTpoeHue MIKOIBLHOTO Kypca XUMHUH.

CoBpeMeHHbIC YUeOHUKHU U IITKOJIbHBIC TPOTPaMMBI 110 XUMUHU.

[InanupoBaHUE CUCTEMBI YPOKOB IO XUMHH.

Ypoku npuodpeTeHuss HOBBIX 3HAHUM 0 XUMUH.

MeXIpeaMeTHbIE CBSI3U B IIKOJIBHOM KypCce XUMUMU.

CTpyKTYpHBIE 2JIEMEHTHI ICUCTBYIOIIEH MTPOTPAMMBI 10 XUMHH.
[IpodopuenTanus ydamuxcs B mporecce 00y4eHus: XUMHUH.

Pa3BuTue uHTEpECa yyammxcs o XUMHH.

TpynoBoe BocniuTaHue ydaluxcs B Ipolecce 00y4eHus: XUMUH.
Dkojornyeckoe oOpa3oBaHUe U BOCITUTAHUE IIKOJIBHUKOB B IIpoliecce 00ydeHus
XUMHH.

Hcnonb3oBaHue TEXHUUECKUX CPEICTB OOYUCHHS HA YPOKaX XUMUHU.
[TpobiemMHOE 0OydYEeHUE B XUMHUH.

Metoarka opraHu3aluy U MPOBEICHUS IKCKYPCUH 110 XUMUHU.

Mertoauka opraHu3aiy U IPOBEASHUS J1a00paTOPHBIX paboT.

Meronuka opraHu3aliy U IPOBEICHUS MPAKTUYECKUX 3aHATHH.

TexHuka 1 METOJMKA MTPOBEACHUS I€MOHCTPAIIMOHHBIX OTIBITOB.

Metoauka pelieHns S3KCIIepUMEHTAIbHBIX 3a]1a4.

Meronuka ¢hopMHUpPOBAHUS XUMUYECKOTO SI3bIKa KaK CPEJICTBA TTO3HAHUS B
00y4eHUN XUMHH.

®akynbTaTUBHBIC 3aHATHS IO XUMUHU.

CamocrosiTenbHas padoTa y4amuxcsi Ha ypoKax XUMUH.

Pa3ButHe 3KCriepuMEHTANIbHBIX YMEHUM U HABBIKOB IIKOJIBHUKOB 10 XUMHH.
Metoauka pelieHns pacueTHbBIX 3a/1ay M0 XUMUHU.

VY CTHBIN KOHTPOJIb pe3yNIbTaTOB 00y4YeHUs (110 OJHOU U3 TEM LIKOJIBLHOIO Kypca).
[TuceMenHast mpoBepKa pe3ynbTaToB 00yUueHus (10 3aJaHHOM TeMe IIKOIHHOTO
Kypca).

Hcnonp3oBanne KOMOBIOTEPHOU TEXHUKU B OOYYEHUN XUMUHU.

CoBpeMeHHBIN y4eOHUK MO XUMUHU.

NHTerpupoBaHHbIe YPOKH IO OJHOM U3 TeEM, HanpuMmep, «Bomay», «MuHepabHbie
ynoopenus», «benkny.

Hcnonp3oBaHue ONOPHBIX CXEM B 00YUYEHUU XUMUMU.



JInnakTH4eCcKue Urpbl HA YPOKAaX XUMUH.

DneMeHThl 5KOHOMUYECKUX 3HAHUW B Kypce XMMUU 0011e00pa30BaTeIbHOM
LIKOJIBI.

MeTonuka UCTIOJB30BAHMS MYOIUIIUCTUYECKON U HAYYHO-TIOMYJIIPHON
JUTEPATyphbl HA YPOKaxX XUMHHU.

DKojornyeckoe o0pa3oBaHKE UIKOJIBHUKOB B MPOIecce O0yUEHUsT XUMHUHU.
Mertoauka U3y4eHus1 OTACIbHBIX KJIIACCOB OPTaHUYECKUX COETUHEHU.
Mertoauka u3y4eHus 3JIEKTPOIN3a B Kypce XUMHUU CPEAHEN IIKOJIBI.

Metoauka ¢popMupoBaHus MOHATUN «BeriecTBo» B NIKOILHOM Kypce XUMHUS.
Meronuka ¢popMHupoBaHus MOHATHUS «BeriecTBo» B LIKOJIBHOM Kypce XUMUU.
Metonuka popMHUpOBaHUS MOHATHS «XUMUYECKask peaklus» B IIKOJIbHOM Kypce
XUMUM.

Meronuka GopMHUpOBaHUS MOHATHUS «IIEMEHT» B IIKOJIBHOM KypCe XUMHUHU.
Metonuka popMHUpOBaHUS MOHATUS «XUMUYECKOE MPOU3BOJICTBO» B IIKOJIbHOM
Kypce XUMUHU.

B cootBerctBuu ¢ TpeboBanusmu OI'OC TTOOII peanuzaiys KOMIETEHTHOCTHOTO
N0AX0/a MPEeAYyCMAaTPUBAET IIMPOKOE UCI0JIb30BAHUE NTPU IPOBEACHUU 3aHATUI
[0 METOAMKE MPernolaBaHusi XUMUU (00BICHUTENbHO-UILTIOCTPATUBHOE 00yUYeHHE,
peIMETHO- OPUEHTUPOBAHHOE 00yUYeHHEe, MPOodheCcCHOHATBHO-OPUEHTUPOBAHHOE
oOydeHue, MPOEKTHAsI METOI0JI0T Ul 00yUYeHUs, OpraHU3alrs CaMOCTOSITEIbHOTO
oOy4eHHUsI, HHTEPAKTHUBHbIE METOAbl 00YUEHUS) U TPATUIIMOHHBIX (MPAKTUYECKHUE
3aHSTHS, CCMUHApPhl U CaMOCTOsITEIbHAs pad0Ta) TEXHOJIOTUM 00yUYeHUSI.

VY nenbHbIN Bec 3aHATHI, MPOBOJAUMBIX B MHTEPAKTUBHBIX (DOpMaX COCTaBISET HE
meHee 30% ayauTOpHbBIX 3aHATUN

5. OueHo4YHbIe MATEPHAJIBI VISl TEKYIIEr0o U Py0Ee:KHOT0 KOHTPOJIS YCIIeBAeMOCTH U
NPOMEKYTOYHOM aTTeCTAlUA

Ne | KonTponupyemblie pa3iesnbl (TEMbI) Kon Haunm-Hue
JTUCIUTUTHHBI (Pe3yabTaThl 0 MOAYJISIM) | KOHTPOJIUPYEMOU OILICHOYHOTO
KOMIIETEHIIUU (WJIH | CPEACTBA
€€ YacTH).
1. | Monyns 1. OIIK - 6.1, OIIK —
3HaTh: 6.2, OIIK — 6.3
- ICTOPUIO PA3BUTHUS METOJAUKN O0YUICHUS
XUMUH;

- IIEJIA | 3a]]a9H TIPETIOIaBaHus XUMUH B
cpeaHel o011eo0pa3oBaTeIbHOM MIKOJIE.

2. | 3HaTh: OIIK - 6.1, OIIK —
- CTPYKTYPY KYPCOB XUMHU CPEIHEN 6.2, OIIK — 6.3
001Ieo0pa3oBaTeIbHOM MIKOJIBI;

- PUHIIAITBI OTOOPA COJePKaHUS KypCOB

XAMHH.
Moayns 2. OIIK - 6.1, OIIK —
3HaThb: 6.2, OIIK — 6.3

- BOKHEHIIINE XUMUUYCCKUE TTOHATUS U UX




B3aHIMOCBSI3b;

- OCHOBHBIE 3aKOHBI U TEOPUU XUMUH;

- BKHEWIIIME BEIIECTBA U MAaTEpHUAIIbI,
- 001HKe crocoObl U MPUHIIMIIBI
MOJIy4eHUsl HanboJiee BaXKHBIX BEIECTB.
YMeTs:

- Ha3bIBaTh U3YYEHHbIC BEIIECTBA 10
TPUBHUAIILHOW WJIM MEKTYHAPOIHON
HOMEHKJIATYPE;

- KJ1acCUu(UIMPOBATh TPUHAJIC)KHOCTh
BEILIECTB K Pa3JIMuHbIM KJlaccaM
HEOPraHWYECKUX U OPraHUYECKUX
COEJIMHEHUIN, XUMHYECKUE PEAKIUU
HEOPraHWYECKOW U OPTaHUYECKON
XUMHHU,

-OIPEIEIISITh BAJIEHTHOCTh, CTEIICHb
OKHCJICHUSI XMMHUUYECKHUX DJIEMECHTOB, BUJ]
XUMHYECKUX CBI3EH U THII
KPUCTAJUIMYECKOUN PEIIETKH;
-OIPENICIISITh XapaKTeP CPEAbl BOAHBIX
pPacTBOPOB, OKUCIUTEINb U
BoccTaHoBuTeIb B OBP.

Bnanerts:

- HABBIKAMU COCTABJICHUSI YPABHCHUU
OKHCJIMTEJILHO-BOCCTAHOBUTEIBHBIX
peaxkuuu;

- HABBIKAMU COCTABJICHUSI YPABHECHUM
TUJIPOJIA3a COJIEN PA3JIUMYHBIX THIIOB.

OK3AMEH

Monayns 3

3HAaTh:

- XapaKTepHbIE XUMUYECKUE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB;

- TEHETUYECKYIO CBSI3b MEXY Klaccamu
HEOPraHWYECKHX BEIIECTB.

VYMeTh:

- COCTaBJIATh YPABHECHUS PEAKIIMHU
MOJTy4YE€HHUSI OCHOBHBIX KJIACCOB
HEOPraHWYECKHX BEIIECTB;

- COCTaBJISATh YPABHEHUS PEAKIINUH,
XapaKTePU3YIOINe XUMUIECKUE
CBOMCTBA OKCHJIOB, THJIPOKCHUIOB U
COJICH.

Bnaners:

- CHCTEMOM HEOOXOIMMBIX 3HAHUU U
YMEHHH 110 NPEJICKA3aHNI0 U

OIIK - 6.1, OIIK —
6.2, OIIK - 6.3

S5K3AMEH




OCYHICCTBJICHUIO TCX MJIM MHBIX
XUMHUYCCKUX IMPOICCCOB.

Monyns 4

3HaTh:

- OCHOBHBIE TIOJIOKEHUS TEOPUU CTPOCHUS
OPraHUYECKUX COCIMHECHU N,

- TUIIBI CBA3EU B MOJIEKYJIAX
OPraHUYECKUX BEIIECTB;

- XapaKTEPHbIE XUMUYECKUE CBOWCTBA
KJIACCOB OPraHUYECKUX COCTMHEHUM;

- TEHETUYECKYIO CBSI3b MEXKY KJIaCCaAMU
OPraHUYECKUX COCITMHECHUU.

Ywmers:

- Kaccu(UIMPOBATh OPraHUYECKUE
BEIIIECTBA;

- OCYIIECTBJISATh B3aMMHbIE TTPEBPALLICHUS
C YYaCTHEM OPTraHUYECKUX BEIIECTB.
Bnaners:

- HABBIKAMU OTIPEAECTICHUS
IIPUHAJIC)KHOCTH OPTaHUYECKUX
BEILIECTB K TEM WJIM UHBIM KJIaCCaM;

- METOJUKOW OIPENIeIICHUs] TUTIOB
rudpuaIu3aliy aToma yriepoja B
OPraHNYeCKUX BEIECTBAX.

OIIK - 6.1, OIIK —
6.2, OIIK - 6.3

Monyis 5

3HaTh:

- BAKHEHUIITME BEIIECTBA U MaTEPHAIbI,
o01ue crnocoObl M IPUHITUIIBI TTOJTYYCHUS
METAJJIOB U HEMETAILIOB,;

- 0011IMe Hay4YHbIE TPUHITUITBI
XUMHYECKOTO MPOU3BOJICTBA;

- IPUPOIHBIC UCTOYHHUKH YTIEBOJIOPOIOB
¥ METOJIbI X TIEpEepadOTKH;

- METOJMKH PEIICHUS PACYCTHBIX U
AKCIIEPUMEHTATBHBIX 33]1a4 B Kypce
XAUMUH.

YMeTs:

- Ha OCHOBaHHWH KaYECTBEHHBIX PEAKIIUU
Ha HEOPTaHMYECKUE M OPTAHHYECKHE
COCIMHEHUS OTMPENEISATh COCTAB ITHX
COCJTMHCHHI,

- POU3BOIUTH HEOOXOUMBIC PACUCTHI
M0 XUMUYECKON KHHETHKE U
TEPMOIUHAMUKE;

- pemaTh OCHOBHBIC THITBI PACUETHBIX

OIIK - 6.1, OIIK —
6.2, OIIK - 6.3




3a/1a4 10 MporpaMMe Kypca XUMHUHU
CpPEIHEU LIKOJIBI.

Bnaners:

- HaBBIKAMHU MPOBEICHUSI HEOOXOUMBIX
pac4y€TOB HA OCHOBAHUY OCHOBHBIX
3aKOHOB XUMUH;

- HAaBBIKAMHU PEIICHUS PACUETHBIX 3a]1a4
110 OCHOBHBIM TEMaM Kypca XUMUHU;

- METOAMKAMHU 00YUYEHUS PEILICHUIO
3a/1a4, MPeyCMOTPEHHBIX IIKOJIbHON
IIPOTPAMMOM.




TumnoBble KOHTPOJBHEIE 3aJaHUS

@DopMBbI KOHTPOJISI CIIEAYIOIINE: TEKYILUA KOHTPOJIb, PYOEKHBIM KOHTPOJIb 110
MOJYJTIO U UTOTOBBIM KOHTPOJIb. B COOTBETCTBUY ¢ yUeOHBIM TUIAHOM
npenycMmoTpeH d3k3ameH. B KbI'Y KoHTponbs 3HaHUI U yMEHUN CTYIEHTOB
OIICHUBAETCS IO OAITLHO—PEUTUHTOBOM cucteme. OreHKa KaK10ro BUaa
JESATEITHPHOCTH TTPOBOUTCS CICAYIONUM 00pa3oM:

Pe3ynbpTaThl BceX BUIOB yUeOHOM €SITEIbHOCTH CTYIEHTOB olleHuBatoTcs 1o 100
OaJITLHOM IIKaJIe, KOTOpask CKIIABIBACTCS U3 TPEX PEHTUHTOBBIX TOUYCK:

- 1 Touka mpegycMmaTpuBaeT BbIcIn 0ami (23 6aiia) BKIFOYAOIIUMA
KOMITBIOTEPHOE TECTUpOBaHUE (6 6AILIIOB), KOHTPOJIbHAS paboTa (KOJJIOKBUYM) 8
6ayioB, uHbie (HopMbI 00ydeHus (6 6AITOB) U TTocenaeMocTs (3 6aa).

- 2 pedTUHTOBAsI TOYKA OIICHUBAETCS MO TOU KE CTPYKTYpE.

- 3 peiiTuHTOBas TOUKa OlleHUBaeTCs B 24 Oayia — nmocenaeMocTs (4 6ana), a
110 OCTAJIbHBIM BHJIaM KOHTPOJIS 3HAHUH CTYJICHTOB KakK B Toukax | u 2.

Nrorossriii 6a 3a Mmoaynb onpeensercs kak cymma 6amios 3a TK u T1K.
NToroBeiii KOHTPOJIb (IK3aMEH) MPOBOIUTCS B TUCEMEHHOM BUJIE.
[Ikana nuana3zoHa Jj1s IepeBojia PEHTUHTOBOTO Oalia:
«oTiuuHoy» oT 61 — 70 Ganos;

«xopotio» ot 51- 60 6ayoB;
«YIOBJIETBOPUTEIHLHO» OT 36-50 GasuioB.
K makcumanpHOM cymMe 0aiioB, MOTYUYEHHBIX CTYJIEHTOM I10 Pe3yJibTaTaM
0aJIbHO-PEHUTUHTOBOM CUCTEMBI, JOOABIISIOTCS OalIbI 33 MUCHhbMEHHBIN OTBET Ha
dK3aMeHe ( MaKCUMaJTbHBIN O6ai - 30).
a) 3a7aHus A pyOeKHOTO KOHTPOJIS
Ne 1
CocTaBuTh ypaBHEHUS PEAKIUii B MOHHO-MOJEKYISIPHON (hopMe, C TTOMOIIIBIO
KOTOPBIX MOKHO OCYIIECTBUTH CJIEAYIOIIHNE MTPEBPALICHUS:
H2S — S — SO2- K2S03_- KHSO3_ K2S0O3_- K2S04_ KCI
OO6ocHyiiTe U cocTaBbTe 3 KapTOUKH (110 2 3a/1aHK) I WHANBUIYaIbHOTO
ompoca ydamuxcsa no teme “I'eHerndeckasi CBA3b MEKIY KjlacCcaMHu
HEOPraHUYECKUX BEIECTB .
Bocmonp30BaBIIUCH AIEKTPOHHO-MOHHBIM CITOCOOOM T10100pa
CTEXHOMETPUIECKUX KOI(PPUIIUEHTOB, COCTABHTE YPABHEHHS OKHCIUTEIHHO-
BOCCTaHOBHUTENBHBIX PEAKIMN, IPOTEKAKIINX 10 CICIYIOIIEH CXEME:
a) K2Cr207, H2S, H2SO4 — Cr3+,S02-, 6) H202, O3~ H20,02
Hamummure B MoNeKysipHOM 1 HOHHOM (popMax ypaBHEHUS PEAKIIMHA THAPOIN3a
(ecnu 3TO BO3MOKHO) U YKQKHUTE XapaKTep Cpelibl paCTBOPOB CIIECIYIOIINX CONEH:
Na2S03, CaSO4,CuCI2.
YcTaHoBUTE MECTO 3aJ]a4M B Kypce XMMHM CpelHeN mKoJbl. Kakue 3HaHuA
HE0O0X0oauMBI JJisl ee perieHus1? Kakue TUIbI KOJbHBIX 33]]a4 COUYETAITCS B 3TOU
3agaue?
a) Uepes 1 1 18% -noro pactBopa cynbpara mequ(ll) (= = 1,12 r/cm3)
npomnyctunu 23,2 1 cepo-Bogopoaa. Kakoe BemecTBo U CKOJIBKO IO MAacCe BBITAJIO
B 0CAJI0K?



0) B pe3ynbTaTe OKMCIEHUS 3THIOBOTO CIUpTa Maccol 6,9 r oopazyercs
aleTaabIeru, KOTOPhIN B adbHEUIIIEM OKUCISETCS B KUCIOTY. DTy KUCIOTY
pactBopstOT B 80 M1 BOJbl. UeMy paBHA MaccoBas 107151 KUCJIOTHI B TOJIY4YEHHOM
pactBope?

No2

CocTaBuTh ypaBHEHUS PeaKUi B MOHHO-MOJEKYISIPHON (hopMe, C ITOMOIIbIO
KOTOPBIX MOXHO OCYIIECTBUTH CIEAYIOIIUE MPEBPAILCHHUS:

NH4Cl — NH3_ NH4NO2_ N2_ NO _ NO2_ HNO3_ AgNO3_ NO2
CoctaBbTe pa3BepHYTHIH IIJIaH U3JI0KEHUSI HOBOTO MaTepuaia mo teme “Peakuuu
3amerenus. Peakuuu oOmena”.

Bocnonb30BaBIIMCh 371€KTPOHHO-UOHHBIM CIIOCOOOM TI0100pa
CTEXMOMETPUIECKUX KOAI(DPUIIMEHTOB, COCTAaBbTEC YPAaBHEHUSI OKUCIUTEIBHO-
BOCCTAHOBUTEIIHHBIX PEAKIINH, TPOTEKAOIIMNX 10 CISAYIOIIEH cXeme:

a) K2Cr207, Na2S03, H2S0O4 _ C53+,S02-, 6) H202, SO2 _ H2S04
Harnumure B MOJNEKYISIpHOW ¥ HOHHOU (popMe YpaBHEHUS PEaKIMil THAPOIN3a
(ecym 3TO BO3MOXKHO) Y YKOKHUTE XapaKTep CPeJibl PACTBOPOB CIIEIYIONINUX COJICH
KNO2, NH4CI104,AgCl.

YcraHoBHUTE MECTO 3a/1aud B Kypce XUMHH CpeaHel mkobl. Kakue 3nanus
HE0OXOoAUMBI I ee pemieHus? Kakue TUTIBI TKOJIBHBIX 3a/1a4 COYETAIOTCS B ATOU
3agaue?

a) Paccumraiite xBatut 1 140 mu pactBopa cosstHoit kucnoThl (— = 1,1 r/cMm3) ¢
MaccoBOM J10- Jier 22%, yToObI C HEeH MOTHOCTHIO MpopearupoBaio 13 r nuHka?
0) Onpenenure MOJEKYJISIPHYIO (POPMYITy OJTHOOCHOBHON KapOOHOBOM KHUCIIOTHI,
€CJIM U3BECTHO, UTO sl HehTpanm3aunu 4,8 T ee Tpedyercs 16,95 mn 22,4 %
pactBopa eakoro kaiau (— = 1,18 r/cm3).

Ne3

CocTaBuTh ypaBHEHUS PEAKIUii B MOHHO-MOJEKYISIPHON (hopMe, C TTOMOIIIBIO
KOTOPBIX MOKHO OCYIIECTBUTH CJIEAYIOIIHNE MTPEBPALICHNUS:

Na — Na202~ Na20 — NaCl — Na — NaOH_ Na2S0O4_ NaNO3

CocraBbTe pa3BepHYTHIH IJIaH U3JI0KEHUS HOBOIO MaTepuasa o Teme
“XumMuueckue cBOMCTBa Bojopoaa’.

Bocmnonp30BaBIIUCH AIEKTPOHHO-MOHHBIM CITOCOOOM T10,100pa
CTEXUOMETPUIECKUX KOI(PPUIIUEHTOB, COCTABLTE YPABHEHHS OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUH, IPOTEKAOIIUX MO CIAEAYIOLIEH CXEME:

a) Cr2(S04)3, Na2S208, €r O 2-, SO42-, 6) H202, 12— 103-, H20.
HamumuTe B MOJIEKyISIpHOM U HOHHOU (popMe ypaBHEHHS PeaKIuii THIPOIN3a
(ecu 3TO BO3MOKHO) U YKQKHUTE XapaKTep Cpelibl paCTBOPOB CIIECIYIOIINX CONEH:
NaJ, CuSO4,NH4Br.

YcTraHoBUTE MECTO 3a7]a4M B Kypce XMMHM CpelHEN mKoibl. Kakne 3HaHuA
He0oOXo UMbl 11 ee perneHus? Kakue TUITbl ITKOJIBHBIX 33729 COYETAIOTCS B ATOU
3agaue?

a) Kakas comnp 1 CKOJIBKO €€ mosryuuTcs, eciau yepe3 100 M pacTtBopa
coaepxarero 0,32 MaccoBbIX Joeit ruapokcuaa kanus (— = 1,32 r/cm3),
nponycTuiiv Bech okcu yriepoza (IV), kotopelit o0pasyeTcst mpu cxuranuu 18 i
MeTaHa (H.y.)?



6) KakoBa mounexynsipHast popmylia 0JJHOATOMHOTO CIIUPTA, U3 7,4 T KOTOPOTO MPHU
JNEUCTBUU METAJUIMYECKOTO HaTpus noayvaercs 1,12 o1 Bogopona?

Ne4

CocTaBuTh ypaBHEHUS PeakUuii B HOHHO-MOJEKYIISIPHON (hOopMe, C ITOMOIIIbIO
KOTOPBIX MOXHO OCYIIECTBUTH CIEAYIOIIUE MPEBPAILCHHUS:

Ca — Ca(OH)2_ CaCO3_ Ca(HCO3) 2_ CaCl2_ Ca(NO3) 2_ Ca3(P0O4)
O6ocHyiiTe U cocTaBbTe 4 3a/1aHUA JJ1s1 TUCbMEHHOM UTOIOBOW KOHTPOJLHOM
paboTsl 1o TeMe “Ileproauueckuii 3aK0H U MEPUOANYECKAs CUCTEMA AJIEMEHTOB
J.1. MenneneeBa. CtpoeHue atoma’.

Bocnonb3oBaBIIMCh 371€KTPOHHO-UOHHBIM CIIOCOOOM TI0100pa
CTEXMOMETPUIECKUX KOAI(DPUIIMEHTOB, COCTABHTEC YPAaBHEHUSI OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIINH, TPOTEKAOIIMNX 0 CIEAYIOIIEH cxeme:

a) Na2S203, HCI — S, H2S0O3, 6) H202, KMnO4 _ MnO2, O2.

Hanuimvte B MOJIEKYJISIpHOM ¥ HOHHOM (popMe ypaBHEHUS PEaKIuil THAPOIN3a
(ecim 3TO BO3MOXKHO) U YKOKHUTE XapaKTep CPelibl B paCTBOPaAX CJICIYIOIINX
couieit: KHCO3, Ca3(PO4)2, FeSO4.

YcraHoBHTE MECTO 3a/1aud B Kypce XUMHU cpefaHel mkoibl. Kakue 3HaHus
HEe0OXoauMBI JJ1s ee pemieHus? Kakue TUIbl MKOJIBHBIX 3a71a4 COUYETAITCS B 3 TOU
3agaue?

a) KakoBa MaccoBas 0Ji TUJIPOKCH/Ia HATPHUS B pacTBOpE, MOJTYYEHHOM MPHU
nevicteuu 2,3 T Hatpus Ha 100 r Boab1?

0) PaccuuTaiiTe, Kakyto Maccy 3THJIOBOTO 3(PHUpa YKCYCHOU KUCIOTHI MOKHO
nosyauth U3 30 T yKCycHOM KUCIOTH U 46 T criupTa. Beixon adupa pasen 85 % ot
TEOPETHYECKOTO.

Ne5

CocTaBuTh ypaBHEHUS PEAKIUi B MOHHO-MOJEKYIISIPHON (hopMe, C TIOMOIIBIO
KOTOPBIX MOKHO OCYIIECTBHUTH CJIEAYIOIIHNE MTPEBPALICHUS:

(NH4)2Cr207 - N2— NH3_ NO — NO2_ NaNO3_ NaNO2

O6ocHyiiTe u coctaBbTe TecToBOE 3ananue (u3 10 Bompocos) o teme “Iloarpymnmna
azora’.

Bocmnonb30BaBIIUCH AIEKTPOHHO-MOHHBIM CITOCOOOM T10,100pa
CTEXHOMETPUIECKUX KOI(PPUIIUEHTOB, COCTABHTE YPABHEHHS OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUH, TPOTEKAOIIUX MO CIEAYIOLIEH CXEME:

a) H2SO3, H2S, NaOH — S2032-, 6) H202, K2Cr207, H2SO — Cr3+, O2
Hamummure B MoneKysipHOM U HOHHOM (popMax ypaBHEHUS PEAKIIMIA THAPOITH3a
(ecyu 3TO BO3MOKHO) U YKKHUTE XapaKTep CPeAbl pacTBOpa CIAEAYIOIINX COJIEH:
Na2HPO4, FeS, Cr(NO3)3.

YcTaHoBUTE MECTO 3a7]a4M B Kypce XMMHH CpelHeN mKombl. Kakue 3HaHuA
He0oOXo UMbl 11 ee pernneHus? Kakue TUITbl ITKOJIBHBIX 33729 COYETAIOTCS B ATOU
3amaue?

a) Kakoit o0bem ammuaka (H.y.) notpedyercs s noxydyeHus 50 kr pactBopa,
coaepxkariero 0,5 MaccoBBIX J10JIEM A30THOM KUCIOTHI?

0) Yrineronopon coaepxkut 81,82% yriepoaa. Macca 0JHOTO JUTpa 3TOTO
yrieBojopoa (H.y.) cocrasisieT 1,964 r. Haiinure MoniekynsapHyo GopMmyny
YII€BOAO0PO/IA.



1. TEOPETUHYECKHNE OCHOBbI XMMHNU
1. 1. CoBpemeHHBIE IPEACTABIEHUS O CTPOCHUH aTOMA.

DNeMeHT, 3JIeKTPpOHHAs KOoH(DUrypaius aroma KoToporo 1s22s22p63s23p2,
o0Opa3yeT BOJIOPOJTHOE COEUHEHUE:

CH4

SiH4 +

H20

H2S

OnuHaKOBOE YHCIIO JIEKTPOHOB COJICPKAT YACTHUIIBL:
Al3+ uN3- +

Ca2+u CI+5

SO u Cl-

N3—u P3—

OrHaKOBOE YHCIIO JIEKTPOHOB UMEIOT YaCTHIIBI:
Cau Ca2+

Ca2+u Mg2+

Mg2+u Ne +

Ne u Be2+

Pacnpenenenne 351eKTpOHOB 10 CI0SIM 2,8,6 UIMEET aTOM:
S+

O

C

CL

DJIEMEHT, aTOM KOTOPOTO COJAEPKUT 12 MPOTOHOB:
Na

C

Mg +

Si

3apsa siapa aToMa paBeH YHCIY:

IIPOTOHOB +

AJIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJIO€
HEUTPOHOB

SHEPreTUYECKUX YPOBHEH

1.2. Ileppoanyeckuil 3aKOH U NEPUOANYECKAS CUCTEMA XUMUYECKUX 3JIEMEHTOB /I.
N Menneneesa

B nopsigke yMeHbIIEHUSI aTOMHOTO painyca PacIoia0KeHbl XUMAUECKNE
3JIEMEHTHI:

Li—-Be—>B—->C+

Ar—>Cl—->S—P

Si — Al - Mg — Na

Ne—->F—->0—N

OcHoBHbIE CBOMCTBa HanboJIee BEIPaXKEHBI Y OKCHJIA:



oepuus

MarHusi

ATIOMUHUS

Kanud +

DNeMEeHTHI, KaKIbIH U3 KOTOPBIX 00pa3yeT coequHeHue coctaBa Na2004:
cepa u XJop

cepa u XpoMm +

XpOM M a30T

docdop u xop

ATOM, UMEIOIIMI HAUMEHBIIUN paInyC:

CL

F+

I

Br

HauGonbIeit BOcCTaHOBUTEIBHOM CITIOCOOHOCTHIO 00J1a/1a€T:
Si+

P

S

CL

CgoiicTBa okcH10B U3MeHstoTes B psagy Al203 — Si02 — P205:
0T aM(OTEPHBIX K KUCIOTHBIM +

OT OCHOBHBIX K KUCJIOTHBIM

oT aM(OTEepPHBIX K OCHOBHBIM

OT KUCJIOTHBIX K OCHOBHBIM

1.3. XuMudeckas CBsi3b U CTPOCHHE BEIIESCTBA
KoBaneHTHast HemosipHas CBSA3b XapaKTEpHAa JJIsl BEILIECTB:
BOAOpOAA U XJiopa +

BOJBI U aJIMa3a

M€ U a30Ta

OpoMa u MeTaHa

XUMHUYECKas CBS3b B BEIIECTBAX METAH U XJIOPUJA KAJIbLIMSI COOTBETCTBEHHO:
KOBAQJICHTHAS MOJISIPHAsl U METAJTINYECKAs

MOHHAs U KOBAJIECHTHAs MOJISIpHast

KOBQJICHTHAs1 HETIOJISIpHAsA U MOHHAS

KOBAQJICHTHAs MOJISIpPHAsl U MOHHAA +

Tun xumudeckoit cBsizu mosekyiae CO2:

HMOHHAas

KOBaJICHTHas IOJIApHas +

KOBQJICHTHAsI HETOJIsIpHAas

BOJIOPOIHAS

CoenuHeHus, UMEIOIINE TOJIBKO HOHHYIO CBSI3b:

S102, Ca0O, Na2S0O4

HCLO4, CO2, NaBr

MgBr2, Nal, CsCl +

H20, ALCL3, Rbl



BemecTBo, nmeroiiee KOBaJIEHTHYIO MOJSPHYIO CBSI3b:

NacCl

H2S +

H2

CaCl2

A3OT NMPOSIBIIAET CTENEHb OKUCICHUS + 3 B KaXJA0OM U3 JIBYX COCIMHCHUI:
N203 u NH3

NH4Cl u N20

HNO2 u N2H4

NaNO2 u N203 +

CoenuHeHue, B KOTOPOM CTeeHb OKuciieHus: hocdopa «-3»:

P203

P205

Ca3PpP2 +

Ca(H2P0O4)2

CoenuHeHus, B KOTOPBIX aTOMBI a30Ta U (pocopa UMEIOT OJUHAKOBOE 3HAUCHUE
CTETNIEHU OKHUCIICHHUS:

NH3 u PCI15

NH3 u Ca3P2 +

NO2u P205

NO2u P203

CoenvHeHnue, B KOTOPOM CTENIEHb OKUCIIEHHS XJIOpa paBHa +7:
Ca(ClO2)2

HCIO3

NH4Cl

HCIO4 +

Tun KpucTaIIMYECKON pelIeTKH B BelllecTBe xyiopu O6apus ... (OTBeT: HOHHAs)
MonekynsipHOEe CTPOEHUE UMEET:

okcu kpemHus(IV)

HUTpAT Oapus

XJIOpUJ HATPUS

okcup yraeponaa(Il) +

1. 4. XuMndeckas peakius

VYpasuenne Cu(OH)2 + 2HCL = 2H20 + CuCl2 cooTBETCTBYET peaKIuu:
COEIMHEHUS

3aMenieHus

pa3lIoKEHUS

oOMeHa +

B3zaunmopeiictBue oxcuna yriepona(IV) ¢ Bogoi OTHOCUTCS K pEaKIUSIM:
COEIMHEHNU S, HEOOPATUMBIM

oOMeHa, 00paTUMbIM

COEIMHEHUS, 0OPATUMBIM +

oOMeHa, HeOOpaTUMBbIM

CooTHecUTE YpaBHEHHUE U TUIT XUMHUYECKON PEAKIUN:

| VPABHEHUE | TUIT PEAKLIVN




1. CaO + SO3 = CaSO4 A) coeuHeHue
2.2Na + 2H20 = 2NaOH + H2 b) 3amemenue
3. 2A1(OH)3 = AI203 + 3H20 B) pasznoxenue
4. H2S + 2KOH = K2S + 2H20 I') oOmen

VYpaBHeHHE, COOTBETCTBYIOIEE PEAKIIUN COSTUHEHUS:

2502 + 02 =2S03 +

H2S + CaO = CaS + H20

H2S03 + Na20 = Na2S0O4+ H20

H2S04 + Zn = ZnS0O4 + H2

BsaumopneiictBue okcuaa cepsl (IV) ¢ KUCI0pOo10M OTHOCUTCS K pEAKIIMSIM:
COCIMHEHUS, SHIOTEPMUYECKUM

oOMeHa, YHAOTEPMHUUECKUM

COCIMHEHUS, YK30TEPMUYECKUM +

3aMelIeHus, SK30TEPMUUECKUM

Macca kanbliys, HeoOxoaumast i mosrydeHus 15 k[ TerioTsl o
TepMoxuMudeckoMmy ypaBHenuto peaknuu CaO(t) + H20(x) = Ca(OH)2(tB) + 70
KJIx:

3r

6T

12r+

S6r

KonmndecTBo sHEeprun, KOTOpoe BhIACIAETCS UK TOTJIOMAETCs TpH o0pa3zoBaHuu |
MOJIS JAHHOTO COeIMHEHUSI U3 TIPOCTHIX BelecTB... (OTBET: TerioTa
oOpa3zoBaHus)

CKOpOCTh peakIuy a30Ta ¢ BOJOPOIAOM ITOHUZUTCS TPU:

YMEHBIICHUH TeMIIePaTyphl +

YBEJIMUEHUH KOHIIEHTPAIIMU a30Ta

UCIIOJIb30BaHUM KaTaIn3aTopa

YBEJIMUCHUU JABJICHUS

[Ipu OOBIYHBIX YCIOBHSIX C HAUMEHBIIIEH CKOPOCTHIO MPOTEKAET PEaKIrs MEXKIY:
Feu O2 +

CaCO3 u HCl(p-p)

Nawu O2

Na2SO4(p-p) u BaCI2(p-p)

CkopocTh XUMHUYECKOU peaklny Npu yBeauueHuu temmepatypsl Ha 100 C
yBenumauBaeTcs 1o npasuny Bant-I'odpda B ... (OtBet: B 2-4 paza)
YBenmnuenuro ckopoctu peakuuu 2 Fe + 3 CI2(1) = 2 FeCI3 cniocobcTByeT:
MMOHUKEHUE JIaBJICHUS

yMmeHbIeHne KoHrenTpamuu Cl12

OXJIaXJEHUE CUCTEMBI

MOBBIIICHUE TEMIIEPATYPHI +

B cucreme 2CO (1) + O2 (1) 2CO2 (1) + Q CMEIIeHUI0 XUMUYECKOTO PAaBHOBECHS
B CTOPOHY MCXOJHBIX BEIIECTB OyJeT ClTOCOOCTBOBATD:

YBEIIMYEHUE JIaBIICHUS




YMEHBIIIEHUE TeMIIEPaTyPhl

yBeIIMYEHUE KOHIIEHTpaluu okcuaa yriepoaa (IV) +

yBEIIMYEHUE KOHIIEHTPAIMU KUCIopoaa

Xumuyeckoe paBHoBecue B cucteme 2HBr (r) — H2 (1) + Br2 (1) — Q mpu
yBEJIUYEHUHU TeMIepaTypel cmemaercs ... (OTBET: BIpaBO WIK B CTOPOHY
MPOYKTOB)

Cuctema, B KOTOPOU yBEJIMUYCHHE JAABICHUS U MOHIKEHUE TEMIIEpaTyphl CMEIaeT
XUMHUYECKOE PAaBHOBECHE B CTOPOHY MPOIYKTOB PEAKIUU:

2S02(r) + O2(r) = 2S03(r) + Q +

N2(r) + O2(r) = 2NO(r) — Q

CO2(r) + 2C(1B.) = 2CO(T) - Q

2NH3(r) = N2(r) + 3H2(r) — Q

Xumnueckoe paBHoBecue B cucreme C 4 H 8(r) + H 2 (r) —» C4 H10(r) + Q
CMeEIIAaeTCsl B CTOPOHY UCXOJIHBIX BEIECTB B PE3yJIbTaTE:

yBEJUYCHUS KOHIIEHTPAIIMU BOJIOPOIa

MOBBIIICHUS TEMITEPATYPHI +

TOBBIIICHUS JABJICHUS

UCITIOJIb30BaHUS KaTaJIn3aTopa

B BojiHOM pacTBOpe MOTHOCTHIO PACIaiaeTCsl HA NOHBI:

H2Si03

Ba(OH)2 +

AlI2S3

CO2

2. HEOPTAHUYECKASA XMUA

2.1. Knaccuduxanus HeopraHudeckux BeriecTB. HoMeHkmaTypa HeopraHmaeckux
BEIIECTB (TpUBHUATIbHAS U MEXIyHAPOIHAs )

O XUMHYECKOM DJIEMEHTE, a HE O MTPOCTOM BEIIECTBE a30T€ UJIET PEUb B
BBIPAYKEHUU

a30T SBJISIETCSl COCTABHOM YaCThIO BO3/1yXa

B3pPBIBYATOE BEIIECTBO TPOTHI COACPKUT a30T +

ra3000pa3HbIi 30T UMEET MEHBIIYIO INIOTHOCTh, YEM KHUCIIOPO/T

KUJKUM @30T MHOTIa UCTIOJIBb3YETCs ISl 3aMOpPaKUBAHUS TPOTYKTOB
BemiecTBO, KOTOpOE HE COAEPKUT a30Ta:

cynb(hatr aMMOHUS

neJurono3a +

6enox

HUTPAT HATPUS

U cnoxHoe, 1 MpOCTOe BEUIECTBO HAXOMASTCS B PANLY:

a30T U XJIOp

aMMHaK 1 ajamas +

CEpPOBOJIOPO]T U YTIIEKUCIIBIN ra3

OpOMOBOJIOPOJ U BOJA

®opmyna 6eprosieroBoi cond .... (orBeT: KCIO3)

Bemecteo KHCO3 —370:

coJb +



KHUCJIOTa

OCHOBaHUE

OKCH]

2.2 XapakTepHbple XUMUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB —METAILJIOB,
HEMETAILJIOB

BemecTBO, C KOTOPBIM pearupyeTr KOHUEHTPUPOBaHHAs a30THAsL KUCJIOTA MPU
KOMHATHOW TeEMIIEpaType:

CTajb

AJFOMUHUA

XpoM

MeOb +

Cymma k03¢ (PUITMEHTOB B YpAaBHEHUHU PEAKITUU MEXKY ATFOMUHUEM U COJISTHOM
KUCJIOTOW paBHA:

13+

11

12

10

XHUMHUUECKas peakuus BO3MOKHA MEKIY:

Cuu ZnC12 (p-p)

Zn u CuSO4 (p-p) +

Fe u AI(NO3)3 (p-p)

Agu FeSO4 (p-p)

2.3. XapakTepHble XUMHUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX,
KHUCJIOTHBIX

Heconeobpasyronuii okcua — 310:

FeO

SO3

N20 +

N205

Y cTaHOBUTE COOTBETCTBUE MEXKY OKCHJIOM U €r0 XapaKTepOoM:
HA3BAHUE OKCUJIA XAPAKTEP OKCUJIA
1. okcug maruus A) OCHOBHBIN

2 OKCHUJ aTFOMHHUS b) amdoTepHnbIit

3. okcup xjopa (VII) B)kuciaoTHbIi

4. okcup yraepoaa(ll) I") HeconmeobOpa3yronuii

[Tpu pasznoxeHnn TUXpoMaTra aMMOHHUS 00pa3yroTcst OKCUIBL... (OTBET: OKCHIT
xpoma (III), Bona)

Oxkcup yrnepona (IV) pearupyer c:

TUAPOKCHUIOM Kalblus +

xsopugom meau (1)

okcusoM cepsl (VI)

okcusioM xpoma (VI)

Oxkcun, koTopslit pearupyet ¢ pactBopom HCI, HO He pearupyet ¢ pacTBopom
NaOH:




CO

A 1203

P205

MgO +

2.4.XapakTepHble XUMUYECKHE CBOMCTBA OCHOBAHUM U aM(POTEPHBIX THAPOKCUIOB
I'mppokcua HATpUsL B BOJHOM PAacCTBOPE pearupyer C:

N2

N20

NO2 +

NO

I"a3 BeIENSICTCS IPU 1OOABIICHUM TUIPOKCU/IA KAJTHS K:

CEpHOU KUCIIOTE

HUTpPATy aMMOHHUS +

HUTpATy Kaiaus

Hutpary meau (II)

XJIOpUJY aMMOHHUS +

[Ipu no6aBneHnn pacTBOpa rUAPOKCHIA HATPHUS K PACTBOPY HEM3BECTHOM CONU
oOpa3oBajicsi OECIIBETHBIN 0CaZ0K, pACTBOPSIOUIUICS B U30BITKE IEIOYH.
@opmysia HEU3BECTHOW COJIU:

BaCL2

FeCL2

NH4CL

ALCL3 +

®denomndransenH B pacTBopax meaoueid CTaHOBUTCS ... (OTBeT: MaJIMHOBBIM)
[Munpoxcu anroMUHUS TPU OOBIYHBIX YCIOBUSX B3aUMOJIEUCTBYET C KaXKIIBIM U3
JIBYX BEIIECTB:

HCl u NaNO3

HNO3u Ba(OH)2 +

KOH u NaCl

NaOH u CaCO3

2.5.XapakTepHble XUMUUYECKUE CBOMCTBA KHUCIIOT

Cmech BOJHBIX paCTBOPOB MPUBEICHHBIX HUKE BEIIECTB MPOSIBIISIET CBOMCTBA
A30THOM KHUCJIOTHI:

HAIIATBIPHOT'O CIIUPTA U COJISTHOM KUCJIOTBI

HUTpATA KaJIAsl U CEPHOU KUCIIOTHI +

HUTPUTA HATPUA U TUAPOKCUIA HATPUS

HUTpATA KAJIASI U TUAPOKCHIA HATPUSA

JIByXOCHOBHBIMH KUCJIOTAMHU SBIISIOTCS (BHIOEPUTE HECKOIBKO OTBETOB):
XJIOpHAs

KpeMHHueBas +

optodochopHas

MetadochopHas

XpoMoBas +

nupodochopHas

[IMHKOBAs +



KoHnuieHTprpoBanHas KUCIOTa MPU HATPEBAHUU C KEJIE30M 00pa3yeT BEIIECTBA ...
(OtBet: Fe2(S0O4)3, SO2, H20)

[Tpu3zHakoM peakiuu MeX1y IIMHKOM M PacTBOPOM CEPHOM KHUCIJIOTHI SIBJISETCS:
oOpa3zoBaHue ocajka

pacTBOpEHHE OCaaKa

BBIJICJICHHUE ra3a +

HM3MEHEHHE 11BETa

[IpaBast yacTh ypaBHEHUS PEAKIIUU MEXK]Y MarHUEeM U pacTBOPOM CEPHOM KUCIOTHI
¢ K03 ULIUEeHTaMU:

MgS0O4 + H20 +

MgSO4 + H2

MgS04 + 2 H20

MgSO3 + H2

C KOHIIEHTPUPOBAHHOMN CEPHOM KUCIOTON B3aUMOJEHCTBYET KaX10€ U3 JBYX
BEIIECTB:

NaOH u Hg +

Auu Na2CO3

CO u C2H50H

NaHCO3 u Na2S04

C KOHIIEHTPUPOBAHHON a30THOM KUCJIOTOM B3aUMOJICUCTBYET KaXKI0€ U3 JIBYX
BEIIECTB:

NaOH u CO2

Cuu Na2CO3 +

C2H4 u C2H50H

CO u C2H50H

2.6. XapakTepHble XUMUUYECKHE CBOMCTBA COJICH: CPETHUX, KUCIIBIX, OCHOBHBIX
B ypaBHenuu peakunn 2AgNO3 = 2Ag +2X + O2 BemecTBOM X SIBIISIETCS:
okcua azota(IV) +

okcua azota(ll)

a3oT

okcup azorta(Ill)

KapOonar Gapust pearupyer ¢ pacCTBOPOM Ka)KJIOI'0 U3 ABYX BEILIECTB:

NaOH u CO2

NaOH u H2S0O4

HCl u CH3COOH+

NaHCO3u HNO3

Conu, noaBepraroumecs pa3iokeHUI0 IPU HarpeBaHuU (BbIOEPUTE HECKOJIBKO
OTBETOB):

KapOOHAT HATPUS

KapOoHaT KaJIbIUs +

cynbdaT HATpUs

HUTpAT MarHus +

XJIOpUJ ATFOMUHUS

XJIOpUJl aMMOHUSA +

docdar Hatpus



PactBOop KapOoHaTa Kajnusi pearupyer c:

HUTPATOM KaJIbIIUS

OKCHJIOM MarHus

okcuaom yraepona (II) +

XJIOPUIOM HaATpUs

2.7. B3anMOCBS3b PA3JIUYHBIX KJIIACCOB HEOPTaHUYECKUX BEIIECTB

B cxeme npepamenniit XY Fe2 O3— Fe — FeSO4 BemectBamu «X» u «Y»
SABJISIIOTCS:

X —H2un Y — H2SO4(xoH11.)

X—-CuY —Na2SO4(p-p)

X —-CuunY — H2S804(pa36.)

X —AluY — H2S04(pa36.) +

VY cTaHOBUTE COOTBETCTBUE MEXKTY IMTPOCTHIM BEHIECTBOM U PEAr€HTAMH, C KaX IbIM
13 KOTOPBIX OHO MOXET B3aMMOJIEIICTBOBAT:!

HA3BAHUE BEILIECTBA PEATEHTBI

1. amoMuHMMA A)Fe203, HNO3(p-p), NaOH(p-p)
2. KHUCJIOPOJ] b) HI, Fe, P203

3. cepa B) Fe, HNO3, H2

4. natpuii ") C2H2, H20, CI2

3. OPTAHUYECKAA XUMUA

3.1.Teopus CTpOECHHS OPraHUYECKUX COEAUHEHUI: TOMOJIOTUS U U30MEPUS
(cTpyKkTypHas u npoctpancTBeHHast ). [ mbpuauzamms.

O6mmast popMya npeaesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT... (OTBeET:
C2n Hn O2)

I"'omonornueckuii psia MpeAeabHbIX OAHOATOMHBIX KETOHOB HAUMHAETCA C. ..
(OTBeT: mponaHoHa)

BbyreH-1 siBiseTCs CTPYKTYpPHBIM H30MEPOM:

OyTaHa

IIUKIIO0yTaHa+

OyTuHa

OyTraareHa

CrtpykTypHas popmyina yrieBoaopo/ia, UMEIOIIEro H1C-, TPAHC-U30MEPHI:
CH2=CH-CH2 - CH3

CH3-CH=CH-CH3 +

CH3 - CH=CH2

CH2 = CH2

3.2 . Knaccudukanus opranndeckux BeuiectB. HomeHkiatypa opraHuuecKux
BEILIECTB (TpUBUATIbHAS U MEXIYHAPOIHAS)

YcTaHOBHTE COOTBETCTBHE MEXKTY Ha3BAHUEM COCIMHEHUS U 00IIeH dhopmytoit
TOMOJIOTHYECKOT0 psiia, K KOTOPOMY OHO NMPUHAJJIEKNT:

HA3BAHUE COEJAMHEHWA OBIIAA DOPMVYIIA

1. OyTun A) CnH2n-2

2. NMKJIOTE€KCaH b) CnH2n




3. mponaH

B) CnH2n+2

4. OytagueH

[') CnH2n-2

3.3.XapakTepHble XUMUYECKUE CBOMCTBA U CIIOCOOBI MOIYYEHUs YTIEBOAOPOIOB
B3aumoneiictBue nponeHa 1 OpoMoBOI0PO/ia B OOBIYHBIX YCIOBUSX:

npoTekaer 1o npasuiy B.B. MapkoBHuKoBa +

MPUBOJUT K 00pa3oBaHuIo 2-Opommpornana+t

OTHOCHUTCA K PCAKIUAM 3aMCIIICHUA
HC COIIPOBOKIACTCA Ppa3pbIBOM TT-CBA3U

OCYIIECTBIISIETCS] IO HOHHOMY MEXaHU3MY +
OPUBOJIUT K 00pa3oBaHuIO 2,2-AMOpOMIIpOIaHa
B otiinuune ot nponana, UKJIONPONAH BCTYMAET B PEAKIIHIO:

JETUIPUPOBAHUS
THAPUPOBAHUA+
TFOpCHMUS B KMCJIOPOJC
sTepuduKauu

Bepnrble cnenyroniue cyxaeHus o OeH3oIe:
A. beH3on B3auMoaeiCTBYeT ¢ OPOMHOM BOJOM
b. beH30:1 BCcTynmaeT B peakuuy NpUCOeIMHEHUS

BEPHO TOJIBKO A

BEPHO TOJIBKO b +
BEpHBI 00a CYKICHUS
00a CyXJeHHS HEBEPHBI

Kayuyk oOpa3zyeTcs mpu noimMepusaluu:

CTHpOJIa
JTUJICHA
OyreHa-2
HU30IIpeHa +

B onny craguio OyTaH MOXKHO TOJTYYHUTh U3:

Oyranoma-1
OyTaHOBOW KHCIIOTBI
Oyrena-1 +
OyraHoja-2

KauecTBennas peakmus Ha Cyiab(haT-uoH. .

Mertan oOpa3yeTcs pu B3aUMOJICHCTBUU:
XJIOPMETAaHA C HATPUEM

KapOuaa KajabIls C BOJION

KapOwu/1a aTFOMUHUS ¢ BOJIOM +
aleTIIICHA C HATPUEM

. (OtBet: non Oapwusi)

C KaxJpIM U3 BEIIECTB: BOJOH, OPOMOBOOPOJIOM, BOJOPOIOM — MOXKET

pearupoBarh:
MpOTIaH




METaHOJI

3TaH

OyreHn-1 +

Oyraauen+

areTuiIeH+

3.4 . XapakTepHble XUMHUUECKHUE CBOMCTBA U CIIOCOOBI MOTYyUYCHUS
KHUCJIOPOJICOECPKAIINX OPraHUYECKUX COCTMHEHU
AlnleTanpaerui B3auMOJAEHCTBYET:

H2 +

CH4

02 +

CH30H +

C6H5NO2

Cu

dopManbIETUI HE PEATUPYET C:

Ag20O(NHS3 p-p)

02

H2

CH30OCHS3 +

byranon-1 o6pa3yercs B pe3ysibTaTe B3aUMOACHCTBUS:
OyTaHaJs ¢ BOJIOU

OyTreHa-1 ¢ BOJHBIM pacTBOPOM IIEIOYU

1-xopOyTaHa ¢ BOJAHBIM PACTBOPOM IIETOYH +
1,2-nquxnopOyTana ¢ BOJOU

BepHble cykeHUsI 0 MOIOIIUX CPEACTBAX:

A. PacTBOpBI MbLUIa UMEIOT LIETIOYHYIO CPELY

b. Boanbie pacTBOpBI MbLIA HE TEPSIOT MOIOIINX CBOMCTB B )KECTKOM BOJIE
BEPHO TOJBKO A +

BEPHO TOJILKO b

BEpHBI 00a CyKIACHUS

00a CyXJIeH!s HEBEPHBI

[lenTanoin-1 oOpa3yeTcs B pe3ysbTaTe B3auMOICHCTBHS:
MEHTaHa C TUJIPOKCUIOM HATpUs

NeHTeHa-1 ¢ Bojoit

IIEHTaHalIsd ¢ BOAOPOJAOM +

I-xnopnienTana ¢ ruapokcuaom meau (11)

C yKCYCHOM KUCJIOTOM B3aMMOJIEUCTBYET KaXK10€ U3 IBYX BEILIECTB:
NaOH u CO2

NaOH u Na2CO3 +

C2H4 u C2H50H

CO u C2H50H

3.5. XapakTepHble XHMUUYECKHAE CBOMCTBA a30TCOAEPKAIUX OPTaHUYECKUX
COEIMHEHUI: AMUHOB U1 aMHUHOKHCIJIOT. BHOIOTMYEeCKH BayKHBIE BEIIECTBA: JKUPBI,
O€JIKH, YTIEBOIbI

MeTunaMuH MOXKET B3aUMOJIEMCTBOBATH C:



MPOIIEHOM
XJIOPMETAaHOM +

KHUCJIOPOJIOM +

TUIPOKCUIOM HATpUs

XJIOPUJIOM Kamus

CEpHOM KUCIIOTOU +

AMHMHOYKCYCHasi KUCJIOTa MOKET B3aUMOJEHCTBOBATS C:

MIPOIIEHOM

METaHOM

KHUCJIOPOAOM +

TUAPOKCUIOM HaTpus +

XJIOPHUJIOM KaJus

CEpHOM KUCIIOTOU +

3.6.B3auMOCBSI3b OPraHUYECKUX COEUHEHUI.

B cxeme npespamenuit HC = CH — X — CH3COOH BemectBoM «X» sIBIISI€TCS:
CH3-CHO +

CH3 - CO — CH3

CH3 — CH20H

CH3 — CH3

B cxeme npespamenuniit CH30H — X — HCOOH BemectBoM «X» SIBISETCS:
H3C -0 - CH3

CH3CHO

HCHO +

C H3Cl

C KaxapIM U3 BEIIECTB: BOJOM, XJIOPOBOAOPOIOM, BOJOPOAOM — MOXKET
pearupoBarh:

IpOIaH

METaHO

OTEH +

OyTaH

4. METOJbI ITO3HAHW A B XMMHUU

4.1. DKcriepUMEeHTaJIbHbIE OCHOBBI XUMUH

BepHble cyxaeHus o padote B XUMUYECKON Ja00paTopuu:

A. lns ¢pukcauuu npoOUpPKU BO BpEeMsI HAarpeBaHUs MOKHO UCIIOIb30BaTh
TUTEJIbHBIE IIUIIbI

b. U3numek pacTBopa U3 NpoOOMPKU MOKHO NEPEIUTh B EMKOCTH C HCXOIHBIM
pacTBOpoM

BEPHO TOJIBKO A

BEPHO TOJBKO b

BEpHBI 00a CYKIEHUS

00a cyXJeHus HEBEPHBI +

Bepnsie cyxaeHus:

A. Cmech necka U MEAHBIX ONMUJIOK MOKHO PA3JEIHUTh C TOMOILBIO MAarHUTA
B. CMmech caxapa 1 OBapeHHOU COJIU MOXKHO pa3aeiauTh GUIbTPOBAHUEM
BEPHO TOJBKO A



BEPHO TOJBKO b
BEpHBI 00a CyXACHUS
o0a CyXJIeHUsI HEBEPHBI +
4.2. PacueTtsl o XUMUYeCKUM (HOpMYJIaM U YPaBHEHUSIM peaKIuit
Macca ocajika, KOTOpbIH 00pa3yeTcst IPU CMEIIMBAHUU PACTBOPOB, COJIEPIKALIUX
71 r cynbdata HaTpus u 52r xsnopunaa 6apus... (Otser: 58,25 r).
Macca kucnopojia, He00X0IUMOT0 JJIsl OJHOTO CKUTaHus 67,2 1 (H.y.)
cepoBosioposa 10 SO2, paBHa ... (OtBet: 144 1).
[Topruro cMecu MOPOLIKOB KeJle3a U MEIU Maccou 12 T pacTBOpUiIM B CONSTHON
kuciote. B pesynbrare o6pazoBaics raz oobemom 2,24 1. (H. y.). MaccoBble 1071
MeTaiioB B cMecH ... (OtBet: 46,7 % xene3a, 53,3 % menn).
K nopuuu Bosbt Maccoii 160 r no6aButhk 40 T cepHoro anruapuaa. Maccoas 107st
CEepHOM KUCTOTHI B 0Opa3zoBasiiemMcs pactBope... (Otset: 24,5%).
MaccoBas 7071 BOJIOpPO/ia B TUIPOKCHJIC aJTFOMUHUS pPaBHA:
3,8% +
9,8%
28%
45%
O6BeM (H. y.) KUCIOpOaa, KOTOPKIM oTpedyeTces i mojaHoro cropanus 10 i (H.
y.) alleTUJICHA:
20
Sn
50 n
25n+
Kpurepuu u mikansl O€HUBaHUS
Kpurepun oneHMBaHus OTBETA (BBICTYIUICHUS) CTYIEHTOB Ha IPAKTUYECKOM
3aHSATUU, CEMUHApE
banie XapaKTePUCTUKH 3aITUTHI PAOOTHI CTYACHTOM
2 - CTYJICHT TJIyOOKO M BCECTOPOHHE YCBOMJI MaTepHasl TEMBI;
- YBEPEHHO, JJOTUYHO, TIOCJIEI0BATEIIBHO U TPAMOTHO €TI0 U3JIaraer;
- ONKpAasACh HA 3HAHMSI OCHOBHOM M JOMOJHUTEIBLHON JTUTEPATYPHI, TECHO
PUBSA3BIBAET YCBOCHHBIC 3HAHUS C U3yUYEHHBIM MaTEPUAIIOM;
- 000CHOBBIBAET U ApPTyMEHTUPYET BHIIBUTAEMBIC UM UJICH;
- JIeJIacT BBIBOJIBLI M 000OIICHUS;
- CBOOOJIHO BJIA/ICET MOHSATUSIMHU.
1,5 - cTynmeHT TBEpAO YCBOWI TEMY, 'PaMOTHO U IO CYIIECTBY U3JIaraeT ee,
OMUPASICh HA 3HAHUSI OCHOBHOM JIUTEPATYPBHI;
- HE JIONYCKAaeT CYIECTBEHHBIX HETOUYHOCTEN;
- YBSI3bIBAE€T YCBOCHHbBIC 3HAHUSA C MPAKTUYECKOU JIESITENIbHOCTHIO;
- ApryMEHTUPYET HayUHbIE MTOJIOKEHHUS;
- JIeJIa€T BBIBOJBI M 000OIICHHS;
- BJIQJIEET CUCTEMOUN OCHOBHBIX OHITHU
1 - TeMa PACKPhITA HEJOCTATOYHO YETKO U MOJIHO, TO €CTh CTYJIEHT OCBOMII
npo0JieMy, MO CYIIECTBY U3JIaraeT ee, ONUpasich Ha 3HAHUS TOJIbKO
OCHOBHOM



JUTEPATypPHI;

- IOMyCKaeT HECYIIECTBEHHbIE OIMOKN U HETOYHOCTH;

- UCTIBITBIBACT 3aTPYIHCHUS B MPAKTUUYECKOM MPUMEHEHUU 3HAHUIA;

- cJ1ab0 apryMEHTUPYET HAYYHbIC MOJ0KEHUS,

- 3aTpYyJHSETCS B POPMYITUPOBAHUHU BBIBOJIOB U OOOOIICHUI;

- YACTUYHO BJIAJIEET CUCTEMOM MOHATUH
0,5 -cTyaeHT HE yCBOWI 3HAYUTEILHON YacTH MPOOJIEMBI;
- JOTYCKaeT CYIIECTBEHHbIC OITMOKU U HETOUHOCTH MIPU PACCMOTPEHUU €€;
- UCIIBITBIBAET TPYTHOCTU B MPAKTUYECKOM MPUMEHEHUU 3HAHUI;
- HE MOXET apryMEHTUPOBATh HAYYHBIC MMOJTOKCHUS;
- pu GOpPMYJTUPOBKE BHIBOJOB U 000OIIEHUI JIOMYyCKAET CYIECTBEHHBIC
OIMMOKU U HETOYHOCTH;
- c1abo BJIaJICeT MOHITUITHBIM allapaToM.
0 - cTy/IeHT He y4acTBYeT B 00CYKJIEHUH BOTIPOCOB MPAKTUUYECKOTO 3aHATHSI,
CEeMHHapa

Kpurepun orieHrBaHuUs pellIeHUs] paCUCTHBIX 3a/1a4

bamnsl XapakTepUCTUKU BBITIOJIHEHHS pabOThI CTYI€HTOM
0,25 [IpaBuibpHas 3anuch ypaBHEHUN, HEOOXOIUMBIX JIJISl PEIICHUS
0,5 [IpaBUJIbHBIN AJITOPUTM PELICHUS 33/1aHUs. 3a/1a4a penieHa
palMOHAIbHBIM
crocobom
0,25 BpInoHeHb MaTEMAaTU4YECKUE BBIYUCIICHHUS], JaH IIPABUIBLHBIN OTBET
Kpurepun onieHMBaHUs pELICHUs SKCIIEPUMEHTAIBHBIX 3a/1a4
bael XapaKTepUCTUKHU BBIMOIHEHUS paOOThI CTYIEHTOM
1 [Tnan peueHust cocTaBieH NPaBUIbHO; IPABUIBHO OCYIIECTBIIEH 110100p

XUMHYECKUX PEAKTHUBOB M 00OPYAOBaHUS; JaHO MCUYEPIIBIBAIOIIEE OOBSICHEHHUE U
CIEJIaHbI IPABUIIbHBIE BBIBOBI

0,5 [Ilnan perieHus: COCTaBIICH MPaBUIBLHO; MPABUIBHO OCYIIECTBICH MOI00D
XUMHYECKUX PEAKTHUBOB M 00OPYA0BaHUS; IOIYIIEHa OMKOKa B 00BICHEHUN

Kpurtepun onieHMBaHUS BBITIOJIHEHUS CTYyI€HTAMU TECTUPOBAHUS IO TPEM
PEUTHUHTOBBIM TOUYKaM (Ha KaKIYIO0 TOUYKY OTBOJMTCS MaKCHUMAaJIbHO 6 0aslioB).
IlepeBo MPOIIEHTOB BHITIOIHEHUS B OAJIJIbI TPOU3BOAUTCS aBTOMATUYECKH 110
porpaMme.

6.3. BapuaHTbl 5K3aMEHAIIMOHHBIX OUJIETOB MO AUCHUIUIMHE «MeToauka
NpenogaBaHUsl XUMHUWD)

Kabapnuno-bankapckuil rocynapcTBeHHbI yHUBepcUTET M. X.M. bepbekona
Xumuueckuid paxynpTeT

Kadenpa neoprannueckoit u Gu3n4ecKol XuMHUH

JucuuminHa: Metoauka npenojaBaHusl XUMUN

Dk3aMeHalMoHHbIN OmieT Nel

1.00mue meToaruecKrue NPUHLIUIBI (HOPMUPOBAHUS TIEPBOHAYATBHBIX
XUMUYECKUX MOHATUI HA OCHOBE ATOMHO-MOJIEKYJISIPHON TEOPUH.



2. Meroauka penieHus 3a1a4u:

[Tpu cxuranuu 0,7 r BemecTBa oOpazoBanocs 0,05 moinb yriekucnoro raza u 0,05
Mouib BoJbL. 0,1 T 3TOro BellecTBa Mpu H.y. 3aHUMaeT 00beM 32 mil. BeiBectu
MOJEKYISIpHYIO (pOopMyITy BeliecTBa.

DK3aMeHalMOHHbBIN OueT Ne2

1. MeToiuka u3y4eHusi OCHOBHBIX CTEXHOMETPUYECKUX 3aKOHOB XUMHUHU.

2. Meronuka penieHus 3a1auu:

8,4 r uncroro xkene3a pactBopuM h 150 ma 10%-ro pacTBopa CONSAHOM KUCTOTHI (P
= 1,05 r/mi1). Berauciante MaccoByIO OO0 XJIOPOBOAOPOA B MOTYUYEHHOM
pacTBope.

DK3aMeHalMOHHbIN OuieT Ne3

1. Mecto u 3nauenue [lepuogudeckoro 3akoHa B Kypce XUMUU. XapaKTEPUCTHKA
METOANYECKUX MOAX00B K u3ydeHuto [lepronuueckoro 3akoHa U TECOpUH
CTPOCHHS aToMa.

2. MeTonuka perieHus 3a1aqu:

Kaxoit 06sem 11%-ro pacTBopa cepHOM KUCIOTHI INIOTHOCTHIO 1,07 /M
HEO0OXOAUMO B3SITh ISl TIOJIHOTO B3anMOIeHCTBUS ¢ 28,6 T nekaruapara
KapOOHaTa HATpPHs.

DK3aMeHalMOHHbBIN OnieT Ned

1. CTpykTypa CUCTEMBI MOHITUH O XUMHUYECKOM DJIEMEHTE, €€ OCHOBHBIC
KOMITOHEHTHI. [171aH XapakTepuCTUKN XMMUYECKOr0 JIEMEHTA U €r0 COCTMHEHUI
Ha OCHOBE IOJIOKEHHUs 3iieMeHTa B [lepuoanyeckoii cucreme.

2. Meronvka penieHus 3a1aqu:

Harpenu cmeck kapOoHata 1 ruipokapboHaTa HaTpHsl Maccoit 3 Kr, IpHu STOM
BBbIACTHIIICS Ta3 00beMoM 224 11 (H.y.) Berunciure MaccoBbI€ 10U BEIIECTB B
WCXOJTHOU CMECH.

DKk3aMeHalMOHHBINOMIIET NS

1. Pa3BuTHe npeacTaBiIeHUN ydalluXcsl O HEMETAIaX B 3aKIIOYUTEIBHOM Kypce
XuMuU. MeToauka n3y4eHus: OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB
HEMETAIJIOB U UX COECIMHEHUM.

2. Metoauka penieHus 3agadu:

UYepes u30BITOK THAPOKCHIA Oapus MPOMYyIIEHa Ta30Basi CMECh, COCTOSIIAS U3
a30Ta, YrapHOTO W YIIEKUCIOro ra3a, oobemom 11,2 11 (H.y.); Ipu STOM BBITIAI
ocanok maccoi 39,4 r. HempopearupoBasiiiasi 4acTh ra3a mpoIryieHa HaJl
packanenHbsiM okcugom Meau (II); mpu s3ToM ob6pazoBanock 12,8 T mpocToro
BeniecTBa. Beruncnure oobemHubie 101U (%) ra3oB HCXOIHON CMECH.

6. MeToauveckne MaTepHaJibl, ONpeessiouue NpoueIypbl OHeHUBAHUS 3HAHMM,
yYMEeHHi, HABBIKOB M OMbITA /IeSITeJIbHOCTH

6.1. OcHOBHas nuTeparypa

[Tak M.C. Teopust u MmeToIMKa 00y4YEHUSI XUMUU [ DNEKTPOHHBIN pecypc|: ydeOHUK
1151 By30B / M.C. Tlak. — DnekrpoH. TexcroBwie nannbie. — CII0.: Poccutickuii
rOCyIapCTBEHHBIN Nenarornyecknid yausepeuteT uM. A.W. I'epuena, 2015. — 306
c. — 978-5-8064-2122-8. — Pexxum noctymna:
http://www.iprbookshop.ru/51703.html



Meronuka npenoaaBanust xumuu / [lon pea. H.E. Ky3nenosoii. M.:
IIpocsemenne, 1984. 415c.

[Tonocun B.C., IIpokonenko B.I'. [IpakTukyM 110 METOAMKE NPENOJaBAHUS
xumun. M.: [Ipocsemenne, 1989.224c¢.

6.2 JONOJHUTENIbHAS TUTEPATYPA;

Kypuanst “Xumus B mikone” (1990-2016rr.).

Xumus B mkodie: C6. Hopmart. nokymentoB / Coct. B.M. Cymiko./ -M.:
IIpocsemenne, 1987. 192c¢.

['opckuii M.B. OGyuenue ocHoBam obuielt xumuu. - M.: [Ipocsemenune, 1991.93c.
Epbirun JI.I1., Humkun E.A. MeTtoauka pemeHus 3aj1a4 no XuMuu: Y4ueOHoe
nocoOue AJig CTyI€HTOB MeJl. HH-TOB 0 01oJ. u xuM. crell. M.: [Ipocsemienue,
1989. 176c.

AxwmetoB H.C. Heopranuueckast xumusi. Y4e6. nocodue s yuamuxcs 8-9 ki1 4.
1,2 - M.: IIpocBeenne,1991.

I'yzeit JI.C., Copokun B.B., Cyposuea P.I1. Xumust. YueOuuk nis 8 ki M.:
IIpocsemenue, 2003. 127c.

I'yzeit JI.C., Copoxun B.B., Cyposuesa P.I1. Xumusi. YueOHO-MeTOANYECKUIA
KOMIUIEKT A1 8-11 kimaccoB o0mieo0Opa3oBaTebHbIX yUeOHBIX 3aBeieHu. M.:
Hpoda, 2002. 240c.

Cypoguesa P.I1. Xumus. Meroauueckue pekoMenaanuu. 9 ki.: Kaura ais
yuutens. M.: JIpoda,2002.

I'yzeii JI.C., CypoBuesa P.I1. Xumus. Bonpocsl. 3agaun. YopaxHenus. 8 - 9 ki
M.: Ipoda, 2001.

6.3. [Iporpammuoe obecnieuenue u IHTEpHET-pecypehl:

Neni/rt | HaumenoBanwe Kpatkas Anpec caiita
AJIIEKTPOHHOTO pecypca XapaKTepUCTUKa
«WebofScience» (WOS) [Tonmurematnueckast | http://www.isiknowledge.co
pedepaTuBHO-
oubnuorpaduyeckas

U HayKOMETpHUYCCKasl
0a3a JJaHHBIX, B
KOTOpOU
UHICKCUPYIOTCS
okoJjo 12,5

TBIC. JKYPHAJIOB

SciverseScopususnarensctBa | PedeparuBHas u

«Onw3eBup. Hayka u aHanuTA4YecKas 0aza | http:/www.scopus.com
TEXHOJIOTU JaHHBIX,

cozepKarmas

21.000

PEIEH3UPYEMBIX

)ypHanos; 100.000



http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/

KHMT; 370 KHMKHBIN
cepum
(IpOIOIKAIOIITUXCS
U31aHui);

6,8 MJIH. JIOKJIaJIOB
U3 TPY/IOB
KOH(epeHui

HayuHnas snexkrponHas
oubmmoreka (HOb PODU)

DnekTp. OubamoTeKa
HAy4HBIX
nyOJIuKaIun -

okoJio 4000
WHOCTPaHHBIX U
3900 oTedyeCcTBEHHBIX
HAyYHBIX KYPHAJIOB,
pedepatsl
nyOnukanuii 20 ThIC.
KYPHAQJIOB, a TaKXKe
ornucanus 1,5 M.
3apyOeKHBIX U
POCCUHCKHX
nucceptanuid; 2800
pocc. )XypHaJIOB Ha
0€e3BO3ME3IHON
OCHOBE

http://elibrary.ru

bazamanusixSciencelndex
(PUHLI)

HanmmnonansHast
nH(pOpMaIMOHHO-
aHAJIUTHYECKas
CHCTEMA,
aAKKyMYJIUPYIOIIas]
0osiee 6 MUJIUIMOHOB
myOIUKaIui
POCCUNCKHX
aBTOPOB, a TAKXKE
uHpopManmo 06 ux
IIUTAPOBAHUH W3
6omnee 4500
POCCUHCKHX
JKYPHAJIOB.

http://elibrary.ru

OBC«KoHCcynbTaHT
CTYJICHTa

13800 uzganuii mo
BCEM 00J1acTIM
3HAHUH,
BKJIIOUaeT Oosee
gem 12000
Y4COHUKOB U
y4eOHBIX TOCOOUI

http://www.studmedlib.ru
http://www.medcollegelib.r



http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/

st BO u CIIO, 864

HalMEHOBAaHUU
XKypHaJIOB U 917
MOHOTrpaguil.
«OnexkTpoHHas oubnuorexka | Komnekmus http://www.studmedlib.ru
TEXHUYECKOTr0 By3a» «Meaununa (BO)
(ObC«KoHCynbpTaHT ['D0TAP-Menua.
CTYJIEHTa») BooksinEnglish
(KkHUTH Ha

AQHTJIMHCKOM SI3BIKE)»

9BC «JIaup»

DIIEKTPOHHBIEBEPCUU
KHUT BEIYIIUX
U3/IaTEIbCTB
yueOHOM 1 HayYHOM
JUTEPATyphI (B TOM
quclie
YHUBEPCUTETCKUX
U3J1aTENbCTB), TaK U
3JIEKTPOHHBIE
BEpPCUU
HNEPUOTUYECKUX
U3IaHUU 110
pa3IMYHbIM
o0JacTaM 3HaHUH.

https://e.lanbook.com/

HanuonaneHas 35ekTpoHHas
onoanoreka PI'b

O0OBeIMHEHHBIN
AJIEKTPOHHBIN
Katayior GoHI0B
POCCUHCKHX
OMOINOTEK,
COJIepKAIIUIA

4331 542
AIIEKTPOHHBIX
JIOKYMEHTOB
00pa3oBaTEILHOTO U
HAay4YHOT'O XapakTepa
0 Pa3InYHbIM
OTPaCJISIM 3HAHUI

https://H36.pd

9BC «IPRbooks»

107831 nmybnukarui,
B T.4.: 19071 —
y4eOHBIX U3/IaHU,
6746 — Hay4YHBIX
n3ganni, 700
KoJuIeKIui, 343

http://iprbookshop.ru/



http://www.studmedlib.ru/
http://iprbookshop.ru/

xypHaia BAK, 2085
ayAUOU3JaHUN.

OBC «Opaitt» nis CI10

DIIEKTPOHHBIEBEPCUHN
yueOHOU U Hay4YHOU
JUTEPATYPbI
U3/1aTENbCTB
«IOpait» nia CI1O
U 3JIEKTPOHHBIE
BEPCUU
NEPUOUYECKUX
W3JaHUH T10
pa3IUYHBIM
00J1aCTsIM 3HAHM.

https://www.biblio-online.ru

Polpred.com. HoBocTu.
0630p CMMU. Poccus u
3apy0eKbe

0630p CMU Poccun
U 3apyOexbs.
IlonHbIE TEKCTHI +
a"HamuTukan3 600
n3gaHui mo 53

http://polpred.com

JIOKYMEHTOB 1O
ucropuu OTeyecTna,
POCCUHCKOU
rOCYJapCTBEHHOCTH,
PYCCKOMY SI3BIKY U

IIpaBy

OTPAaCIISIM
[Ipesunentckas 6udimoreka | bomee 500 000 http://www.prlib.ru
M. b.H. Expninnaa AJIEKTPOHHBIX

ba3bl qaHHBIX, HH)OPMAITMOHHO-CIIPABOYHBIE M IIOUCKOBBIC CUCTEMBI:
3apy0exxnoe nunensnonsoe [10

No
JIOTOBO
No Lo HaunmenoBanue KaOMMeH JTHICHS pa Ha
ATEIh Tapuu 15071 2020
roJ
Office 365
ProPlusEduShrdSvr | HyxHO 01O
MSAcade munen3 | BOP
micEES ALNG SubsVL MVL | Bcemy s No20/D
PerUsr A Faculty KBbI'Y -
EES A-223



https://www.biblio-online.ru/
http://polpred.com/
http://www.prlib.ru/

No

[Ipousso Kommen | murens |70 o000
No H fenb | Haumenosanue Feip HHH pa Ha
2020
roJt
Office 365
ProPlusEduShrdSvr | Hy»xHoO 01O
MSAcade munen3 | BOP
micEES ALNG SubsVL MVL | Bcemy s NoD0/D
PerUsrSTUUseBnft KBbI'Y A_ 23
Student EES )
NACHU/, J0ro
Corel CoreIDRAW NduM, | muuen3 | BOP
ore Graphics Suite NUND2uP, |wus Ne20/3
KUTD A-223
J01ro
: nuneH3 | BOP
ABBYY FineReader |KBI'Y s NoD0/D
ABBYY A-223
Poccuiickoe nunenzuonHoro 10
No
JIOTOBO
Ne EI/II)TO;IIBBBO HanmenoBanue {:;I;\;Mem JPI;HGHS pa Ha
2020
roJl
Kaspersky Endpoint
Security nns6u3zHeca —
Kaspersk Cranmaptaeiii Russian | Hy)KHO LEHS IBlgg O
P Edition. 1500-2499 BCeMy m” N20/D
Y Node 1 KBI'Y NS
yearEducationalRenew
alLicense
Dr.WebDesktopSecurlt JIOTO
ySuite KommuekcHast HY>KHO
nunen3 | BOP
DrWeb | 3amura + LlenTp BCEMY
us No20/D
yrpasienust Ha 12 mec., | KbI'Y A3
200 IIK, nponnenue
YHUN]I J0ro
(Hy>kKHO muuen3 | BOP
Antumiaruatr BY3 Beemy st No20/9
KBI'Y) A-223

Poccuiickoe 1O (cB0OOOAHO pacmipocTpaHIeMOe)




Cpoxu
IIpoussogut P
Ne oLk HaumenoBanue KommenTapun JIMLICH3
1501
StarForceTe .
chnologies, . p P becmna
Foxit PDF Reader JJIEKTPOHHBIX JTOKYMEHTOB
Poccus, THO
MocKBa B craggapre PDF
_ becnna
Poccus 7z1p apxuBaTop THO

7.MaTtepuajibHO-TeXHUYeCKOe ofecneyeHue TUCIUIINHBI

1. KapoB A.A., Mykoxesa P.A., Koukapos K.A. u ap. O01ias u Heopranuieckas
xumus. — Hanpuuk: Ka6.-bank. Yu-1, 2013. - 63 c.
2. KapoB A.A., Ourpoesa P.3., XKunosa C.b. u ap., Xumusi KOOpAMHAUOHHBIX
coeauHeHuii: Metoanueckoe nocooue. - Hanpunk: Kao0.-bank. Yu-T, 2012. - 64 c.
3. Koukapos K.A., YUepkecos b.X., Kepedon 3.0. P —anementsr VI A-rpynimsl
[ICX3. Metonuueckue pazpadbotku. — Hanpunk: Kabapauno-bankapckuit
VYuusepcuret, 2005. —47c.
4. YepxecoB b.X., Kapos A.A., Uepkecona 3.1O., XacanoB B.B. Teopetnueckue
OCHOBBI U METOJIMKA COCTABIICHUSI YPABHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuu. Meroandeckoe nocodue. — Hanmpuuk: Ka6-bank. YH-1, 2008. — 63 c.
7.1. Meroauveckue yKazaHHs K CAMOCTOSTEIIBHON paboTe
1. Kapos A.A., Xouyes N.1O., Mup3zoe P.C. u ap. Xumus snementoB [ A u IIA
— rpynn [ICX3: YyebHoe nocobne— Hanmpuuk: Kab.-bank. Yu-1, 2017. -98 c.
2. llletoB P.A., KsapoB A.A., Xaksmera 3.B., Koukapo XK. A., Jluarpammbl
Jlatumepa, @pocra u [IypOe mpu u3yueHnn OKOCIUTEIbHO-BOCCTAHOBUTEIBHBIX
npoiieccoB: YueOHoe nocodue — Hanpuuk: Kab.-bank. Yu-1, 2017. - 104 c.
3.KsapoB A.A., XKunosa C.b., Koukapos XK. A. u ap. OOmias u HeopraHuyeckas
XUMHS: 3aJlaHUs U METOANYECKHE PEKOMEH/IAINHU JIJIsl CAMOCTOSATEIbHOM paObOTHI.
Hanpuuk: Kabapauno-bankapckuit Yausepcurer, 2011- 55 c.
4. Koukapos XK. A., Kapor A.A., OcoOEHHOCTH KHCIIOTHO — OCHOBHBIX U
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB HEOPTAHMYECKUX BEIIECTB: YUeOHOE
nocooue —Hanpuuk: Kab.-bank. Yu-t, 2015. - 51 c.
5. TxamokoB H. ., KsapoB A.A., UepkecoB b.X., Bunguxea M.K. O0mas u
HEOpraHuyeckas XuMmusi:3aJaHus 1 METOIMYECKUE PEKOMEHAAIUU. —
Hanpuuk:KBI'Y,2009.—47c.
7.2. Meroanieckue peKOMEHAAMU 110 00YUYEHUIO JIUI C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBbSI

Opraiu3aioHHO — NEJarornyeckoe CONMpPOBOKACHUE CTYACHTOB UHBAJIU/IOB
U CTYJICHTOB C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 37]0pPOBbsI HAITPaBJIECHO Ha
KOHTPOJIb OCBOEHUSI 00pa30BaTebHON MPOrPaMMBbI B COOTBETCTBUHU C
YTBEPKIECHHBIM Ipa)KOM Yue€OHOTO MPOIecca U TUIIOBBIM WM UHIUBUAYAIbHBIM
y4eOHBIM IJIaHAM U BKJIIOYAET B ce0s, MPU HEOOXOJUMOCTH
- IOMOIIb B OPraHU3aIIUU CAMOCTOSITEIbHON PabOThI;



- OpraHU3alMI0 HHINBUAYAIbHBIX KOHCYJIBTAIUM;
- KOHTPOJIb 110 pe3yJIbTaTaM TEKYIIEro KOHTPOJIA YCIIEBAEMOCTU U
IIPOMEKYTOYHOM aTTECTALUHU.

Ha ocHOBe MHAMBUYaIM3UPOBAHHOTO MOAX0AA (MHAMBHIyaIH3aLUs
COJEpKaHusl, METOAOB, TeEMIIa y4eOHOro Mpolecca, BHECEHUs, IPU
HE0OX0IUMOCTHU TPEOYEMBIX KOPPEKTUPOBOK B AESITENILHOCTh 00yUaIOUIErocs u
MpernoaBaTessl) OpraHu3yeTcsl IPOBEICHUE JEKIUMOHHBIX U IPAKTUYECKUX
3aHATUN 115 cTyneHToB ¢ OB3.

B mponecce 00y4yeHust BO3MOXKHO UCIIOJIb30BAaHUE PA3INYHBIX (POpM
OpraHu3alliy OHJIalH 3aHATUH (00CYKIeHHE BOIIPOCOB OCBOCHUS AUCIUILIUHBI
qyepe3 EKTPOHHYIO MOUTY).

[lo nucuunnuue pazpaboTaHbl MyJIbTUMEIUNHBIEC CIAN-IEKIUU, YYEOHO-
METOJIMYECKUE Pa3pabOTKH U METOANYECKHE PEKOMEHAAIMH 110 CAMOCTOSITEINb-
HOMY OCBOCHMIO Kypca. B nepeueHb OCHOBHOM JINTEPATYPhI BXOJUT U3JaHHUE,
pa3MeIIeHHOE B 3JIEKTPOHHOW OMOINOTEUHOM crucTeMe.

B npouecce n3ydueHus ITMCUUIUIMHBI M OCYIIECTBIICHUS POLEAYP TEKYLIErO
KOHTPOJIS YCIIEBAEMOCTH U MMPOMEXKYTOUHOU arrectanuu ul ¢ OB3 npumMenstor-
sl alanTUPOBAaHHbIE (POPMBI OOYUEHHUS C YUETOM WHIUBUIYAJTbHBIX ICUXO(PU3HO-
noruyeckux ocooenHocrei. [lpu onpenenenuu Gopm MpoBeIeHUs 3aHATHUS C
00y4YaromMUMHCS — UHBAJIUJIAMU YUYUTHIBAIOTCS PEKOMEHIAINU, JAHHBIE 110
pe3yipTaTaM MEAUKA - COUUAIBHON IKCIIEPTU3BI, CONEPKALUECS B UHIUBUIYalIb-
HOU Iporpamme peadMInTalui UHBAJINAA, OTHOCUTEIBHO PEKOMEH10BaHHbIX
YCJIOBUM ¥ BUJOB TPyJa.

8.0co0eHHOCTH peain3anuu JUCHUTIITHHBI VIS HHBAJIUI0B U JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI

JI71s1 CTyIEHTOB C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbSI CO3AaHbI
CHeIMaIbHbIC YCIIOBUA JIJISl IOJydeHUs 00pa3oBaHus. B 1eisx 10CTymHOCTH
MOJIYYCHHsI BBICIIIETO 00Pa30BaHUs 10 00pa30BaTEIHHBIM MIPOTpaMMaM
MHBAJIWJIAMU U JIUI[AMU C OTPAaHUYECHHBIMU BO3MOKHOCTSMHU 3/10POBBS
YHUBEPCUTETOM O0€CIIEUNBACTCS:

1. AnpTepHaTUBHAs Bepcusi OpUIMATBHOTO caiiTa B ceTn « THTepHEeT» 1IIs
CIIA00BHIAIINX;

2. JIns vHBAIMIOB C HAPYIIEHUSIMHU 3peHUS (CTAa00BUASIINE, CIEIBIC) -
MPUCYTCTBUE aCCHCTEHTA, OKA3BIBAIOIIETO 00YUAIOIIEMYCS HEOOXOANMYTO
MOMOIIb, AYOTMPOBAaHKE BCIYX CIIPABOYHOU MH(OPMAITUU O PACTIMCAHUN YIeOHBIX
3aHATUI; HAIMYKE CPEJICTB JIJIsl YCUJIEHUSI OCTaTOYHOTO 3pEHUs, OpailyieBCKOM
KOMIBIOTEPHON TEXHUKH, BUACOYBEITUUUTENIEH, TPOrpaMM HEBU3YaJIbHOIO
JOCTyTa K MH(pOpMaLKu, NpOrpaMM-CUHTE3aTOPOB PEUU U IPYTUX TEXHUUECKHUX
CpeACTB IpueMa-fepeaayn yueOHol nHPpopMaIuu B TIOCTYIHBIX (popMax st
CTYJICHTOB C HApPYLICHUSIMU 3PEHUSI;

3.1 UHBANUIOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 3/I0POBBS MO CIYXY
(cmabocnpliiainiue, riayxXue) —3ByKOyCHIIMBAIOIIAs anapaTypa, MyJIbTUMEINIHbIC



CpElICTBA U JPYrHe TEXHUYECKHUE CPEACTBA pUeMa-nepeadl yueOHou
nH(pOpMaIK B JOCTYIHBIX (opMax;

4. JIns MHBAJIWAOB U JIUI] C OTPAHMYEHHBIMU BO3MOKHOCTSAMH 370POBBS, UMEIOLIUX
HapylUIEHUs1 OIIOPHO-/IBUTAaTEIBHOrO anmnapara, Co3JaHbl MaTepUaIbHO-
TEXHUUYECKHUE YCIOBHUS 00€CIEeUNBAIOIINE BO3MOKHOCTh OECIPENATCTBEHHOTO
noctyna oOy4Jaromuxcs B ydeOHblEe TOMEIIEHHs], O0BEKTY MUTAHUS, TyaJleTHbIE U
Apyrue MOMeUeHUs YHUBEPCUTETA, a TAK)KE MPEObIBAaHUS B YKa3aHHbBIX
MOMEIICHUX (HaTU4Ke PacClIMPEHHBIX IBEPHBIX TPOEMOB, MOPYUYHEHN U IPYTUX
MPUCTIOCOOJICHH ).

OO6yuaroluecs U3 YyMcia JIML ¢ OTPaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbSI
oOecreueHbl 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu B hopmMax,
aJanTUPOBAHHBIX K OTPAHMYEHHUAM UX 3/I0POBbS.

OOyyaromuMcst ¢ OrpaHUYEHHBIME BO3MOYKHOCTSIMH 3710POBBS ITPEIOCTABIISIOTCSI
CrielUaJibHbIe YIYCOHUKH U yueOHbIe TTOCOOUs, MHas yueOHasl IuTeparypa,
CICIUAIbHBIC TEXHUYECKUE CPEICTBA 00YUCHUS KOJUICKTHBHOTO U
WHIVUBUAYaJTHLHOTO TOJIB30BAHUS, TIPEIOCTABICHUE YCIYT aCCUCTEHTA
(TTOMOIITHHUKA), OKa3bIBAIOIIETO 00YYAIOIIUMCSI HEOOXOIUMYIO TEXHHUYECKYIO
TIOMOIITb, @ TAKXKE YCIYTH CYpAOIIEPEBOTIMKOB U TH(IOCYPIONIEPEBOTUNKOB.

a) 11 CIa0O0BHIAIINX:

- Ha 9K3aMeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOLIUHN CTY/IEHTY HEOOXOIUMYIO
TEXHUYECKYIO MIOMOIIIb C Y4ETOM MHJIMBUIYAIbHBIX OCOOEHHOCTEH (OH TOMOTaeT
3aHATH pabouee MecTo, MepeIBUraThCs, MPOUUTATh U OQOPMUTH 3aJ]aHUE, B TOM
YHClie 3aMUChIBasl O] AUKTOBKY);

- 3aJ1aHUS JJI BBITIOJIHEHHUS, a TAK)KE MHCTPYKIIHUS O MOPSIAKE IPOBEICHUS
3adere/aK3aMeHa 0hOPMIISIOTCS YBEIUICHHBIM IPHUPTOM;

- 3aJ1aHUS JJI BBITIOJTHEHHS Ha 9K3aMEHE 3aUUTHIBAIOTCS] ACCUCTEHTOM;

- MUCbMEHHBIE 3a/IaHUSI BHITIOHSIOTCS HAa OyMare, HaJUKTOBBIBAIOTCS ACCUCTEHTY;
- o0ecrieunBaeTCsl MHIUBUAYaJbHOE paBHOMEPHOE ocBenieHue He Meree 300
JIIOKC;

- CTYACHTY JUIsI BBITIOJTHEHUS 3aJJaHUs IPU HEOOXOUMOCTH MPEIOCTABIISAETCS
YBEJIMYHBAIOIIEE YCTPOUCTBO;

B) JUIS TIIYXHMX U CIa0O0CHbIIIAIIUX:

- Ha 3a4eTe/9K3aMeHe MPUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIINN CTYICHTY
HEOOXOIUMYIO TEXHUYECKYIO MTOMOIIb C YI€TOM WHIUBUIYaTIbHBIX 0COOCHHOCTEN
(oH MOMOTraeT 3aHATh pabouee MeCTo, MePEABUTATHCS, MPOUYUTATH U O)HOPMUTH
3aJlaHne, B TOM YHCIIE 3alAChIBas MOJ] TUKTOBKY);

- 3a4eT/7PK3aMEH MPOBOJIUTCS B TUCBMEHHOH (hopme;

- obecnieunBaeTCs HAIMYUE 3BYKOYCHITUBAIOIICH amnmapaTypbl KOJJICKTUBHOTO
MOJIb30BaHUS, IPH HEOOXOAUMOCTH MOCTYTAIOITUM TIPEIOCTABISAETCS
3BYKOYCHJIMBAIOIIAS aIapaTypa WHIUBUTYATIBHOTO MOJIH30BAHUS;

- 110 KEJIAHUIO CTYCHTA YK3aMEH MOXKET IIPOBOAUTHCS B TUCEMEHHOU (hopMme;

1) IS JIAIT C HAPYIICHUSIMUA OTIOPHO-IBUTATEIILHOTO anmnapara (TSKEITbIMA
HApYIICHUSMH JIBUTATEIBHBIX (YHKIIUNA BEPXHUX KOHECUHOCTEH MM OTCYTCTBHEM
BEPXHUX KOHEUHOCTEH):



- MUCHMEHHBIC 3aJJaHUs BBIMOJIHSAIOTCS Ha KOMITBIOTEPE CO CHEIUATU3UPOBAHHBIM
MPOrpaMMHBIM 00ECTICUCHUEM WJIM HAJUKTOBBIBAIOTCS ACCUCTEHTY;
- 10 KEJIAaHUIO CTYJIEHTA 3K3aMeH MPOBOJIUTCS B YCTHOM dopme.

MaTepI/IaJ'IBHO — TEXHUYECKOE 0OecIieucHue JUCHUITIINHBI.

B cootBerctBuu ¢ TpeboBanusmu ®I'OC BO kadeapa umeet crenuaibHO
000pYyAOBaHHYIO YUEOHYIO ayTUTOPHUIO JIJISl IPOBEACHUS MPAKTUUECKUX 3aHATHI
10 IOTOKAaM CTYJI€HTOB M BCIIOMOT'aTEIbHOE ITOMELIEHUE [Tl XPAHEHUS
XUMHYECKUX PEAKTUBOB M MPOPUIAKTUYECKOT0 00CTyKMBaHUSI y4eOHOTO U
y4e0HO-HayqYHOT0 000pYA0BAHHUS.



9. JIuct u3MeHeHn# (JOMOJTHEHHUIt)
B pabouylo mporpamMmy no JucHuIuinHe «MeToauka npenojaBaHusi XuMUN»
no HanpasieHuo noarotoBku 04.03.01 XUMUSA (Opranuueckass Xumusi) Ha
2021-2022 yuyeOHslii ros

YT1Bepxkaaro

JIMpeKTOp UHCTUTYTA

A.M. Xapaes
« » 2021r

Ne | DneMeHT ( TyHKT) [TepeyeHb BHOCUMBIX [Ipumeuanue
n/m | PI1J WU3MEHEHUM (JTOTIOJIHEHU)

OO6cyxaeHa 1 peKOMEHI0BaHa Ha 3acenanuu kadeapsl Heoprannueckoi u
dbusznueckoit xumuun [Iporokon Ne OT « » 2021 r.

CoracoBaHo *:

3aBeyronuii OTACIOM KOMILJIEKTOBAHUS HAYYHON OMOJIMOTEeKH
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