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1.Iles1u ocBOEHUS TMCIIUTLIHHBI

[lenpro ocBOEHUS QUCHUILUIMHBI «MeToauka nNpenoiaBaHusl XUMUAN SABISIETCS
cozericTBre (POPMUPOBAHUIO U PA3BUTHIO Y CTYJIEHTOB MPO(EeCCHOHATBHBIX
KOMIIETEHI[MI, KOTOPBIE MO3BOJIST UM B JTaJIbHEUILIEM KOPPEKTHO OCYILIECTBIISITh
npodecCUOHAIbHYIO ACSTENBHOCTD M0 CPEICTBAM OCBOCHUS TEOPETUUECKUX U
METOJIOJIOTMYECKUX OCHOB O0YUEHMsI, BOCIIUTAHUS M PA3BUTHUS yUALUXCS C LIEJIBIO
YCIIEIIHOTO MPENO/IaBaHMsI XUMHUU B CPEHUX 00pa30BaTENIbHBIX IIKOJIAX.

2. Mecto qucuuniaunsl B crpykrype OIIOITI BO

JucuumniuHa «MeToauka npenojaBaHus XMMUAW» BXOJUT B BAPUATUBHYIO YaCTh
podecCHOHaTBLHOTO UK JUCITUIIINH U KYPCOB 10 BBIOOPY CTYACHTOB TIO
HanpasieHuto noarotosku 04.03.01 XUMUS (Heopranuueckast XuMusi 1 XUMHUS
KOOPIMHAIIMOHHBIX COEIUHEHHI)

JJist OcCBOEHUSI TUCIUTUTMHBI 00YyYarOIIUeCs: NCIIONb3YIOT 3HaHUS, YMEHUS U
HaBBIKU, COOPMHUPOBAHHBIE B XOJI€ U3YUECHUS AUCIIUILUIMH 0a30BOM U BapHATHUBHOM
yactu: «Heoprannueckas XxumMus», « AHaIUTHUYECKast XUMU», «Perenue 3amad B
Kypce HEOpPraHMYECKON XUMUN», «BUOJIOrHs ¢ OCHOBaMU SKOJIOTUNY,
«be30macHoCTh )KU3HEIESITETbHOCTI Y.

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 NI U 33/1a4¥ XUMUYECKOT0 00pa30BaHuUs; COJAEPKaHUE U CTPYKTYPY
IIKOJIBHOTO Kypca XMMHH; BApUATUBHBIE TPOTPaMMBbl, y4€OHO—METOUYECKHE
KOMIIJIEKTHI pa3HbIX aBTOPOB; METOBI U (DOPMBI O0YUEHUST XUMHUU B
0011e00pa3oBaTeIbLHON MIKOJIE; CUCTEMY CPEJCTB OOYUCHHS M X JUTAKTHICCKUE
BO3MOKHOCTH; MHHOBAIIMOHHBIE MOJX0/Ibl B O0yUYeHUN XUMUU; MPUKIATHYIO
MPAKTUYECKYIO0 3HAYUMOCTb M3y4aeMbIX B IIKOJIE BEIIECTB U XUMUYECKUX
MPOIIECCOB; TPEOOBAHMS K OCHAIICHUIO KAOMHETa XMUMHUM; PABUIIA OXPaHbI TPY/Ia
B KaOMHETe XMMUH, TPaBmiia 0€30MacHON pabOThl C XUMHUUECKUMH peareHTaMu 1
pa3IMYHBIMU PUOOpPaAMHU.

- YME€Tb OCYHIECTBIIATH BHIOOP U JaBaTh aHAJIU3 YUYEOHBIX POTPAMM O XUMHUH;
OCYIIECTBIISITH OpPraHU3aIHIO Ipoliecca OOYYEHUsI XUMUU C YIYETOM BO3PACTHBIX U
WHJIMBUIYaJIbHBIX OCOOCHHOCTEN yUalluXcs; UCIO0JIb30BaTh pa3HOOOpa3HbIE



METO/IbI, GOPBI U CPEACTBA O0YUECHHS] XUMUU, B TOM YUCIIE COBPEMEHHbIE
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 M METOJUKON MPOBEECHUS JITAOOpaTOPHBIX padoT U
MPAKTUYECKUX 3aHATUM 110 XUMUH; OCHOBHBIMU NPUHLIUIIAMHU ¥ METOJUYECKUMU
MOJIXOAaMU K UCTIOJIb30BAHUIO KOMIIBFOTEPHOU TEXHOJIOTMU B U3YUYCHUU XUMUMU.

[Iporiecc n3yueHust AUCIUTIIMHBI HAITPaBJIeH Ha POPMHUPOBAHKE DIIEMEHTOB
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 MO CTaHAAPTHOUW opMe Ha
pycckoM s3bike (OIIK — 6.1);

[IpencraBnsetr nHGOPMAITUIO XUMHUYECKOTO COJICPKAHUS C YIETOM TpeOOBaHUI
oubmorpaduueckoit KynbTypsl (OIIK — 6.2);

[Ipencrasnser pe3ynbTaThl pabOTHI B BUE TE3UCOB JIOKJIAa HA PYCCKOM U
AHTJIMHACKOM fA3BIKE B COOTBETCTBHH C HOPMaMU U TIpaBUJIaMU, IPUHSTHIMU B
xumuyeckom coobirectse (OIIK — 6.3).

B pesynbTaTe ycBOEHUS TUCHUTUIMHBI 00YYaAIOMUNCS JOJIKEH:

3HaTh:

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

-METOJI0JIOTUIO TIEArOrMueCKuX UCcCae0BaHui MpobiieM 00pa3oBaHus;
3aKOHOMEPHOCTH IMCUXUYECKOTO Pa3BUTHsI 1 OCOOCHHOCTH UX MPOSIBJICHUS B
y4eOHOM MpoLIecCce B pa3HbIE BO3PACTHBIE NMEPUOBI; (32)

-0COOCHHOCTH peasn3aiiy MeIarornueckoro mporecca B yCJIOBUSIX
MOJIUKYJIBTYPHOTO U TIOJIMATHUYECKOTO 001mecTBa; (33)

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

- COJZIEp’KaHUe U CTPYKTYPY IMIKOJIBHOTO Kypca XUMUH; (TpeOoBaHUs
00513aTEIPHOT0 MUHUMYMa COJICPKaHUsI 0a30BOTO U MOJIHOTO CPETHETO
XUMHUYECKOro oopazoBanus); (35)

-HOPMaTUBHBIE TOKYMEHTHI: TOCY/IAPCTBEHHBINA CTAHAAPT U MIPOTPAMMBI TS
OCHOBHOM | CTapIiei mkoJbl; (36)

- MeToibl U (hopMbI 0OyUYeHUsI XUMUU B 00111e00pa3zoBaTenbHOl mikome; ( 37)
- METOJIMKH, CPEACTBA U KPUTEPUH KOHTPOJIA KauecTBa 3HaHui; (38)
- hopMbI U cpeacTBa 00ydeHust MeToAbl. CTUMYIHUPYIOIIHE JIF0O03HATEIBHOCTb,



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

Ymers:

- MPOBOJIUTH HAYYHO- METOIMYECKUI aHAIN3 AUIAKTHUYCCKOT0 MaTepuaa,
OIICHUBATh €T0 BOCIIUTATEILHOE U pa3BUBatolee 3HaueHue; ( Y1)

- HCIIOJH30BaTh TEOPETUUCCKUEC 3HAHMS JIJI TEHEPAIIMK HOBBIX U/l B 00J1aCTH
pa3BuTusa oopazoBanus; (V2)

- YYUTBIBATh Pa3INYHbIC KOHTCKCTHI ( COIMANIBHBIC; KYIbTYpPHBIC, HAIIMOHAILHBIC),
B KOTOPBIX MPOTEKAIOT MPOIIECChI 00YUCHUS, BOCITUTAHUS U corpanm3anuu; (Y3)

- IPOBOAMTH MPO(OPUCHTAIMOHHYIO PabOTy Ha 3aHATHSIX XUMHH U BO BHEYPOUHOE
Bpems; (Y4)

- 0eCKOH(IMKTHO O0IIATHCS C PA3IUYHBIMU CyOBEKTaMH MEIarOrMYECKOTO
npoiiecca; (Y5)

- OCYIIECTBIIATh METOJUYECCKUI aHATN3 Pa3HBIX OPraHU3alMOHHBIX (popM
o0yuenus;(Y6)

- ACIIOJIb30BaTh COBpEMEHHBIC NH(OPMAIIMOHHBIE 1 KOMMYHUKAI[MOHHBIC
TEXHOJIOTUHU B 00yueHuu xumui; (Y7)

- OCYIICCTBIIATH OIICHKY KauecTBa OOyUYEHUS Ha Pa3HBIX YPOBHSIX YCBOCHUS
3HaHUM 1 ymeHui;(Y8)

- HCTI0JIK30BaTh COBPEMEHHbIE MHPOPMALIMOHHBIE U KOMMYHUKAITHOHHbBIE
TEXHOJIOTHUHU B 00yueHnu Xumuu; ( Y9)

- IPUMEHATH 3HAHUS 110 XUMUU JUIS peaju3allii Ha ypoKaxX U BO BHEYPOUHOM
JESTEIBHOCTH YKOJIOTHYECKOTO BOCIIUTAHUS, B TOM YKCIIE POOJIeMY yTUITU3AINH
OTXOJIOB XUMHUUYECKUX PEAKIIUU IIKOJIBHOIO XUMUYECKOro 3KkcnepumenTa.(Y10)

Bnaners:

- croco6aMu COBEPIICHCTBOBAHUS MPO(PECCUOHATBHBIX 3HAHUN U YMEHUM ITyTeM
MCIIOJIb30BaHMS BO3MOKHOCTEH HH(POPMAITMOHHOM cpebl 00pa30BaTEIbHOTO
yUpeKIeHUs, perioHa, obyactu, crpansl; ( B1)

- croco6aMu Mpomnaran/ibl BAKHOCTH MEJaroru4eckoi mpodeccuu sk CONUaIbHO
SKOHOMHUYECKOTO Pa3BUTHs cTpaHsbl; (B2)

- crmocob6aMu YCTaHOBJICHHSI KOHTAKTOB U TIOJI/ICP KAHMS B3aUMOJICHCTBUS C
cyObeKTaMu 00pa30BaTEIbHOrO Mpoliecca B YCIOBUSIX MOJUKYJIBTYPHOH,
oOpazoBarenbHOU cpefbl.(B3)

- croco6aMu MPOEKTHOM ¥ MHHOBAIIMOHHOM JIESTETHPHOCTH B 00pa30BaHNH,
crioco0amMu OpUEHTAIMU B TPO(ECCHOHATBHBIX HCTOYHUKAX HH(POPMAITUH
(>KypHaJbl, cailTbl, 00pa3oBaTeabHbIE TOpTaibl); (B4)

- crmoco6aMu COBEPIICHCTBOBAHUS MPO(PECCHOHATBHBIX 3HAHUN I YMEHHUH ITyTEM
MCITOJIb30BaHUST BOZMOXHOCTEH HHPOPMAIIMOHHOM Cpeibl 00pa30oBaTEIIbHOTO
yUIpEeXKICHUS, peruoHa 001acTH, cTpaHsl.) (BS)



4. CTpyKkTypa U coepKaHue TUCHHILINHBI
Tabmuma 1. Conepkanue TUCIUTIIUHBI

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.
mucuuiuinHa. CoBpeMeHHast COBPEMEHHBIX
KOHUENIUS IIKOJIBHO- JTUAAKTUYECKUX
ro XUMHUYECKOTO TpeOOBaHU.
oOpazoBanus. Cucrema [TnanupoBanue yueOHOM
coJiepKaHus U TOCTPOCHHUS paboThI 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
MOCTPOEHUS Kypca XUMHUHU
CpPEIHEN LIKOJIBI.
BapuartuBHas cucrema
XUMHUYECKOTO
o0pa3oBaHUs.
Oco0eHHOCTH TIPOrpaMM B
KJIaccax ¢ yriyoJeHHBIM
WM3yUYCHUEM XUMUHU.
Cucrema cpeacTB
00yUYeHUSI XUMUHU.
Kanennapho -
TEeMaTHYECKUI TJIaH.
O3HaKoMJICHHE 10
MpOTrpaMMe M IIKOJIbHBIM
yueOHnKam 8-11 knaccoB
C pacmpeieieHueEM
y4eOHOro MaTepuaia mo
rojiaMm oOy4eHwusl.
CocTaByieHHE KOJIBLHOU




y4e0OHOI CEeTKH 4acoB M0
xuMun. O3HaKOMJICHHE C
TEeMaTUYECKUMU IJIaHAMH
10 KypCY XUMUH CPEIHEN
mKoJibl. CocTaBlICHHUE
TEMaTUUYECKOT'0 IIaHa 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
aHaJIM30M.

Moayns 2

Metoauka ¢hopMupOBaHUS
TEOPETUUECKUX OCHOB XUMUH.
CoBpeMeHHbBIE TTPEACTABICHUS
0 CTPOCHUU aToMa.
[lepunoauueckuii 3aK0H U
NepUOINYECKas CUCTEMA
XUMHUYECKUX 31eMeHToB 1. 1.
MenneneeBa. Metoauka
dbopMuUpOBaHUS U Pa3BUTHUSA
TEOPUU XUMHUYECKOU CBA3H 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
CTPOCHMS BEIIECTBA.
MeTtonuka ¢popMupoBaHus
Y Pa3BUTUS CHCTEMBI
MOHATHUN O XUMHYECKON
PEAKIINH ¥ XUMUYECKOM
IIPOU3BOJACTBE.

MeTtonvka u3y4eHust
BOKHEUIITMX KJIACCOB

YO, KP,
TECTUPOBAH
ue




JUCCOLIMALIMY B KypCe XUMUU
CpelHeN WKOoabl. MeToauka
U3YYEHUS PEaKIUU HOHHOTO
obmena. ['unponus coneit.
Cpenla BOOHBIX pacTBOPOB.
Meronuka popMHUpOBaHUS U
U3YyYEHHS TEOPUU
OKHUCJIMTENIbHO —
BOCCTAaHOBHUTEJIbHBIX PEAKIIHIA.
Koppo3zust meTaos u
CIIOCOOBI 3aIUTHI OT HEE.
DNeKTpoJIn3 pacijiaBoB U
pacTBOpOB (CoJieH, MeI0ueH,
KHUCJIIOT)

HEOPraHU4ECKUX
coequHeHuu. Teopus
DIEKTPOITUTUYECKON
JVCCOLMALMY B Kypce
XUMHU CPEIHEN IIKOJIBI.
Metonuka uzy4yeHus
pEeaKIMu HOHHOTO OOMEHa.
['mpponus coneit. Cpena
BOJHBIX PACTBOPOB.
Meronuka ¢hopMHUpoBaHUs
Y U3YUYEHUS TEOpUHU
OKHCIIUTEIbHO—
BOCCTAHOBHTEJIBHBIX
peakuuii. Koppo3us
METaJJIOB U CIIOCOOBI
3alIUTHI OT HEe.
DIIEKTpOaU3 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 TOTYYCHHUS
OCHOBaHUI 1 aM(POTEPHBIX
TUJIPOKCUIOB. MeToauKa
U3YUYCHUSI XUMHUYECKUX
CBOMCTB M CIOCOOOB
MOJTy4YeHUsT 0€CKUCIOPOTHBIX
U KUCJIOPO/JI COJIepIKAIINX
KHCJIOT. MeToauka u3yueHus
XUMHYECKUX CBOMCTB U
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 MOJTYYCHUS
OKCHJIOB.

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

MeTtonvka u3y4eHust
XUMHUYECKUX CBOMCTB U
Croco0OB MOJMy4YEeHUs
COJICH.

['eneTnueckas CBs3b

VO, KP,
TECTUPOBAH
ue




MEXKIy pa3IMYHbIMU
KJIacCaMu
HEOPraHMYECKUX BEILECTB.

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

U3Y4EHHUS Op- Meronuueckue

raHM4eCcKon XUMHUH. TUnel 0COOEHHOCTH

CBsI3€il B MOJIEKYJIax KJ1acCU(pUKAIIU

OPraHMYECKUX BELIECTB. 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. MeTonunka KUCIIOPOJ COJIEpKAIUAX

VU3YUYEHUS] XUMUYECKUX OPraHUYECKUX BEIIECTB.

CBOWCTB H CIIOCO00B Metoavka u3y4yeHus

MOJIYYEHHS KUCIOPO/T XUMHUYECKHUX CBOMCTB U
COZEPIKAIIUX OPTAHUYECKUX CIOCOOOB MOJTYYCHUS

BeIECTB. MEeTOAMKA U3YUEHUS | a30TCOIEPKAIAX

XUMHYECKHUX CBONCTB U OpPraHUYECKUX BEIIECTB.

Croco0O0B MOJTyYCHUS B3anMocBs3b

a30TCOAEPIKAIIUX OpPraHUYECKUX

OpPraHUYECKUX BEIIECTB. COCJIMHECHUM.

B3anmocBs3p Oprannyeckux

COCJIMHCHMH.

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

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

MPOMBIIIJIEHHBIX
CIOCOOOB TOTyYEHUS
BAKHEHIINX BEIIECTB
Metonuka peuieHus
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 PEaAKIUSX,
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
JOTIOJTHUTEIIEHOM
BBCJACHHUH BOIbI UIIH
TBEPJIOTO BEIIECTBA.,
BBIYMCIICHUE MAaCCOBOM
JIOJIK pPAaCTBOPEHHOTO
BEIIIECTBA B PacTBOPE,
MOJIyCOHHOM I10CJIe
CMEIIMBAaHUS PACTBOPOB C
Pa3IMYHBIM COJIEpIKaHUEM
pPacTBOPEHHOI'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.




Tabmuia 2. O6mas Tpya0eMKOCTh JUCHUILUIMHBI COCTABIIACT 6 3aUETHBIC €UHUIIBI
(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
IToaroToBka u NMpOX0XKAEHUE MPOMEKYTOUHOU 27 27
aTTeCTaluu
Bug npomexxyTouHoM arrecTaluu DK3aMEH
Jlexiuu

Meronuka oOydyeHHs] XMMUU KaK HayKa U Kak ydyeOHas aucuumiiaa. CoBpeMeHHas
KOHIIETIIUS IIIKOJIBHOTO XUMUYECKOTO 00pa30BaHUsI.

Cucrema coaepkaHus U MOCTPOCHHSI IIKOJIBHOTO Kypca XMMHUHU B CBETE
COBPEMEHHBIX JTUJIAKTHUECKUX TpeOoBanuil. [InanupoBanue yueO6HOM pabOTHI 11O
XUMUHU.

Meronuka GopMHUpPOBaHUS TEOPETUUECKUX OCHOB XHUMUHU.

CoBpeMeHHBIE IPEICTABICHUS O CTPOCHUH aTOMa.

[leproanyecknii 3aKOH U IEPUOANYECKAS CUCTEMA XUMUUYECKUX dneMeHToB []. 1.
Menneneesa.

Metonuka ¢hopMHUpPOBAHUS U PA3BUTHS TEOPHH XUMUYECKOMN CBS3U M CTPOCHUS
BEILIECTBA.

Meronuka ¢GOpMHUPOBAHUS U PA3BUTUS CUCTEMBI TOHATHI O XUMUYECKOM peaKInu
Y XUMHYECKOM ITPOU3BOJCTBE.

Metorka U3y4eHHs BAXKHEUIINX KIACCOB HEOPTaHUYECKUX COEAUHEHUM. Teopus
AIEKTPOIUTHYECKON JUCCOLUUALMU B KYPCE XUMUU CPETHEN IIKOJIBI.

Meronuka u3ydeHus peakiuu HOHHOTO oOmeHa. ['maponu3 coneii. Cpesa BOIHBIX
pacTBOPOB.

Metoauka GopMUPOBAHUS U U3YUYCHHS] TEOPUH OKUCITUTEIHHO—
BOCCTAHOBUTENIBHBIX peakiuil. Koppo3us MeTaioB 1 criocoObl 3alIUTHI OT HEe.
DNEKTPOIU3 paciiiaBOB U PACTBOPOB (COJIEH, 1IEI0UeH, KUCIOT)

Metoauyeckre 0COOEHHOCTH U3YUEHUS] XUMUYECKUX CBOMCTB MPOCTHIX BEILIECTB -




METAJJIOB U HEMETAJLIOB.

Metoauka U3y4eHus: XMMUYECKUX CBOMCTB M CIOCOOOB MOJTYyUYEHUS] OKCUJIOB.
Metoauka U3y4eHus: XUMUYECKUX CBOMCTB U CIIOCOOOB MOJYYEHUS OCHOBAHUHN U
aM(OTEepHBIX TUIPOKCUIOB.

Metoauka U3y4eHUs: XAMUYECKUX CBOMCTB M CLIOCOOOB MOTYUYEHUS
OECKHUCIIOPOIHBIX M KUCIOPOJ COACPIKAIMNX KUCIIOT.

Metoauka U3y4eHus: XMMUUYECKUX CBOMCTB U CITIOCOOOB MOJTYyUYEHUS COJICH.
['eHeTnueckas CBsA3b MEXKY PA3JIAYHBIMU KIIACCAMU HEOPTAHUYECKUX BEILIECTB.
Tunsl cBA3€d B MOJIEKYJIaX OpraHMYeCKUX BellecTB. [ mbpuausaius aTOMHbBIX
opOuTanei yrieposa.

Metoaudeckne 0COOEHHOCTH KJIacCU(UKAIIMA OPTaHUYECKUX BEIECTB.
HomeHknaTypa opraHn4ecKkux BelleCTB (TpUBUATIbHAS U MEXKIYHAPOIHAS).
Metoauka U3y4eHUs] XAMUUYECKUX CBOMCTB M CLIOCOOOB MOTYUYEHUS
YTJIEBOJIOPOJIOB.

Metoauka U3y4eHUs] XUMUUYECKUX CBOMCTB M CIIOCOOOB TMOTYUYSHUS
a30TCOACPIKAIIUX OPraHUYECKUX BELIECTB. B3aUMOCBsA3b OPraHNYECKUX
COEIMHEHUH.

MeTtoaudeckre OCHOBBI MMPOMBIIIICHHBIX 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
pasnene

OcHoBHO# opMOit POBEICHUSI CEMUHAPOB U MPAKTHYECKUX 3aHATUH SBISETCS
obOcyxaenne Hanbosee MPoOJIEMHBIX U CI0KHBIX BOITPOCOB MPHUBEICHHBIX TEM, a
TaK)Ke PEIIeHNEe SKCIIEPUMEHTAIbHBIX U PACUETHBIX 33/1a4 ¢ Pa300poM MPUMEPOB U
CUTyalluil 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 yueOHOM pabOTHI O XUMHUH.

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

aToma.




[Tepronnueckuil 3aKOH U IEPUOANYECCKASA
CHUCTEMA XUMHUYECKUX di1eMeHToB J1. 1.
MeHneneesa.

Meronuka GopMHpPOBaHUS U Pa3BUTHS TEOPHUU
XUMUYECKOU CBSI3U U CTPOCHMSI BELIECTBA.

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

Metoarka n3y4yeHusl BaXKHEUIINX KIIACCOB
HEOPTraHWYECKUX COEAMHEHUM. Teopus
BJIEKTPOJIUTUYECKON TUCCOLIMALINU B Kypce
XUMHWHU CPENHEN IIKOJIBI.

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

10

Metoauka GopMUPOBAHUS U U3YYCHUSI TEOPUHU
OKHCITUTETIbHO—BOCCTAHOBUTEILHBIX PEaKITUH.
Koppo3sus meTannoB 1 criocoObl 3aIUTHI OT
Hee.

11

DIIEeKTPOJIU3 pacIIaBOB M PacTBOPOB (COJIEH,
IeJI0YeH, KHCIIOT)

12

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

13

Metoavka n3ydyeHuss XUMHYECKUX CBOMCTB U
C1oco0O0B MOJTYYCHHUST OKCHJIOB.

14

MeToavka n3y4yeHUss XUMAYECKUX 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

Meroanueckre 0COOCHHOCTH KIacCU(UKAITUN
oprannueckux Beniects. Homenknarypa
OpraHUYECKUX BEHIECTB (TPUBHAIbHAS U
MEXKyHapOHas ).

MeToarka n3y4eHuss XUMHYECKUX CBOMCTB U




20

CIO0CO00B NOJYUYEHUS YIIIEBOJOPOIOB.

21

Meroavka u3y4yeHuss XMMHYECKUX CBOMCTB U
CIoco0OB MOJYYEHUST KUCIOPOJI COJIEPHKAITUX
OPraHUYECKUX BEIIECTB.

22

Metoavka n3y4yeHuss XMMHYECKUX CBOMCTB U
CIOCOOOB MOJYYEHUS a30TCOIECPKAITUX
OPraHUYECKUX BEUIECTB. B3auMOCBs3b
OPraHUYECKUX COCTUHECHUN.

23

3KCHepI/IMeHTaJIBHBIe OCHOBBI XUMHH.

W

24

MCTOI[I/I‘IGCKI/IG OCHOBBI TPOMBINIJICHHBIX
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] XMMHUH 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.

CoBpeMeHHbIE IPEACTABIEHUS O CTPOCHUU
aTtoMa.

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

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

Mertoauka GOpMUPOBAHUS U PA3BUTHUS
CHCTEMBI TOHATUN O XUMUYECKON PEAKIINU U
XUMHUYECKOM MTPOU3BOJICTBE.

MeToavka H3y4yeHUsl Ba)KHEUIIINX KJIACCOB
HEOpPraHWYECKNX coequHeHui. Teopus
ANEKTPOJUTHUYECKON TUCCOLMALIMYU B Kypce
XUMHM CPEJTHEN MIKOJIBI.

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




pPacTBOPOB.

10

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

11

DNeKTpoJIn3 pacijiaBOB U PacTBOPOB (COJIEH,
iesI04Yei, KUCJIOT)

12

Meronnueckre 0COOCHHOCTH 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

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

16

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

17

I'eneTnueckas cBs3b MCIKAY pa3JIMIHBIMU
KJIaCCaMM HCOPTaHNYCCKUX BCUICCTB.

18

Tunsl cBsA3el B MOJIEKYJIaX OpraHUYECKUX
BellecTB. [ MOpuu3aius aTOMHBIX opOuTaIen

yriaepoja.

19

Mertoaudeckre 0COOEHHOCTH KilacCH(pUKAIIUN
opranuyeckux Bemniects. Homenkimarypa
OpraHUYeCKUX BEIIECTB (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

MeToarka H3yd4eHUss XUMHUYECKUX CBOMCTB U
CITOCOOOB MOJYYCHUS a30TCOACPKAITUX
OpPraHUYECKHUX BellecTB. B3aumMocBsi3b
OPraHUYE€CKUX COCTMHCHU.

23

3KCHepI/IM€HTaJIBHBIe OCHOBBI XMMHH.

N

24

MeToauueckrue OCHOBBI MMPOMBIIIIIEHHBIX
CIOCOOO0B MOJYYCHUS BAXKHEHIITNX BEIIECTB

25

MGTOI[I/IKa peuicHus paCYCTHBIX 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 HayqyHOU TTPOOIEMbI WIIH BOIIPOCA.

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

[IpumepHast TemaTuka pedepaToB WIH TOKJIAI0B

CtpyKkTypa COBPEMEHHOI'O MPEIMETHOTO COACPKAHUS IITKOJIBHOTO Kypca XUMHUHU.
[TocTpoeHue MKOIBLHOTO Kypca XUMHUH.

CoBpeMeHHbIC YUeOHUKHU U IITKOJIbHBIC TPOTPaMMBI 110 XUMUHU.

[TnanupoBaHUE CUCTEMBI YPOKOB IO XUMHH.

Ypoku npuodpeTeHuss HOBBIX 3HAHUM MO0 XUMUH.

MeXnpeaMeTHbIE CBSI3U B IIKOJIBHOM Kypce XUMUHU.

CTpyKTYpHBIE 2JIEMEHTHBI ICUCTBYIOIIEH MTPOTPAMMBI 10 XUMHH.
[IpodopuenTarus ydamuxcs B mporecce 00y4eHus: XUMHUU.

Pa3BuTne nHTEpECa yyammxcs o XuMHH.

TpynoBoe BocniuTaHue ydamuxcs B mpolecce 00y4eHus: XUMUHU.
Dkonornyeckoe o0pa3oBaHUEe U BOCIIUTAHUE IIKOJILHUKOB B MPOIlEcCe 00yUeHuUs
XUMHH.

Hcnonb3oBaHue TEXHUUECKUX CPEACTB OOYUECHUS HA YPOKaX XUMUH.
[IpobGiemMHOE 0OydYeHHE B XUMHUH.

Metoarka opraHu3aliy U MPOBEICHUS SIKCKYPCUH 110 XUMUHU.

Mertoauka opraHu3aiy U IPOBEACHUS J1a00paTOPHBIX padoT.

Meronuka opraHu3aliyy U MPOBEACHUS MPAKTHUECKUX 3aHSATHH.

TexHuka 1 METOMKA MTPOBEACHUS I€MOHCTPAIMOHHBIX OIIBITOB.

Metoauka pelieHns S3KCIIepUMEHTAIBHBIX 3a]1a4.

Metonuka ¢hopMHUPOBAHUS XMMUYECKOTO SI3bIKA KAaK CPEJICTBA TIO3HAHUS B
00y4YeHUN XUMHUH.

@akyIbTaTUBHBIC 3aHATHS IO XUMUHU.

CamocrosTenbHas paboTa yJalmuxcsi Ha ypoKax XUMUH.

Pa3ButHe 3KkCriepuMEHTANIbHBIX YMEHUM 1 HABBIKOB IIKOJIBHUKOB 110 XUMHH.
Metoauka pelieHns pacueTHbBIX 3a/1a4 0 XUMUHU.

VY CTHBIN KOHTPOJIb pe3yJIbTaTOB 00y4YeHUs (110 OJHON U3 TEM IKOJIBHOIO Kypca).
[TuceMenHast mpoBepKa pe3yIbTaToB 00yueHUs (10 33JaHHOW TeMe IMKOJIHLHOTO
Kypca).

Hcnonp3oBaHne KOMIBIOTEPHOU TEXHUKU B O0YUEHUH XUMUHU.

CoBpeMeHHBIN y4eOHUK N0 XUMUHU.

HNHTerpupoBaHHbIE YPOKHM IO OJHOM U3 TeM, HanpuMmep, «Bomay», «MuHepaibHbIe
ynoopenus», «benkny.

Hcnonp3oBaHue ONOPHBIX CXEM B 00YUYEHUHN XUMUMU.



JInnakTH4eCcKue Urpbl HA YPOKAaX XUMUH.

DneMeHThl 5KOHOMUYECKUX 3HAHUN B Kypce XUMHUH 0011e00pa30BaTeIbHOM
LIKOJIBI.

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

DKojornyeckoe o0pa3oBaHUE UIKOJIBHUKOB B MpoOIiecce O0yUeHUs: XUMHUHU.
Mertoauka U3y4eHus1 OTACIbHBIX KJIIACCOB OPTaHUYECKUX COETUHEHU.
Mertoauka U3y4eHus IEKTPOIN3a B Kypce XUMHUU CPEAHEN IIKOJIBI.

Metoauka ¢popMupoBaHus MOHATUN «BeriecTBo» B NIKOILHOM Kypce XUMHUS.
Meronuka ¢popMHupoBaHus MOHATHUS «BeriecTBo» B LIKOJIBHOM Kypce XUMUU.
Metonuka ¢popMHUpOBaHUS MOHATUS «XUMUYECKask peaklys» B IIKOJIbHOM Kypce
XUMHUH.

Meronuka popMHUpOBaHUS MOHATUS «IIEMEHT» B IIKOJIBHOM KypCe XUMHUHU.
Metonuka popMHUpOBaHUS MOHATUS «XUMUYECKOE MPOU3BOJICTBOY» B IIKOJIbHOM
Kypce XHUMUHU.

B cootBerctBuu ¢ TpeboBanusmu OGI'OC TTOOII peanuzaiyst KOMIETEHTHOCTHOTO
N0AX0/a MPEeLyCMAaTPUBAET IIMPOKOE UCII0JIb30BAHKUE MIPH MPOBEICHUY 3aHITUI
0 METOAMKE MPernolaBaHusi XUMUU (00BICHUTENbHO-UILTIOCTPATUBHOE 00yUYEeHHE,
peIMETHO- OPUEHTUPOBAHHOE 00yUYeHHEe, MPOodheCcCHOHATBHO-OPUEHTUPOBAHHOE
oOydeHue, MPOEKTHAsE METOI0JI0TUSI 00YUYEHUsI, OpraHU3alHsI CAMOCTOSITEILHOTO
oOy4eHMsl, MHTEPAKTUBHBIC METO/Ibl 00YUEeHUS) ¥ TPAAUIIMOHHBIX (IPAKTUYECKHE
3aHSTHS, CCMUHAPhl U CaMOCTOsITEIbHAs pab0Ta) TEXHOJIOTUM 00yUYeHUSI.

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

5. OueHo4YHbIe MaTEPHUAJIbI VISl TEKYIIEro U Py0OesKHOr0 KOHTPOJISA yCIIeBAeMOCTH U
NPOMEKYTOYHOM aTTecTAllui

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
- HCTOPUIO PA3BUTHSA METOAUKN O0YICHUS
XUMUH;

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

2. | 3HaTh: OIIK - 6.1, OIIK —
- CTPYKTYPY KYPCOB XUMHH CPEIHEHN 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,
- 0011Me crnocoObl U MPUHIIUIIBI
MOJIy4eHUsl HanboJiee BaXKHBIX BEIECTB.
YMeTs:

- Ha3bIBaTh U3YYCHHBIC BEIIECTBA 1O
TPUBHUAIILHOW WJIM MEKTYHAPOIHON
HOMEHKJIATYPE;

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

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

Bnanerts:

- HABBIKAMU COCTABJICHUSI YPABHCHUM
OKHCJIMTEJILHO-BOCCTAHOBUTEIBHBIX
peaxkuuu;

- HABBIKAMU COCTABJICHUSI YPABHCHUM
TUJIPOJIA3a COJIEN PA3JIUMYHBIX THIIOB.

OK3AMEH

Monayns 3

3HAaTh:

- XapaKTepHbIE XUMUYECKUE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB;

- TEHETUYECKYIO CBSA3b MEXKAY KlaccamMu
HEOPraHWYECKHX BEIIECTB.

VYMeTh:

- COCTaBJISATh YPABHECHUS PEAKIIUU
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




OCYHCCTBJICHUIO TCX MJIM MHBIX
XUMHYCCKUX IMPOICCCOB.

Monyns 4

3HaTh:

- OCHOBHBIE TIOJIOKEHUS TEOPUU CTPOCHUS
OPraHUYECKUX COCIMHECHU N,

- TUIIBI CBA3EU B MOJIEKYJIAX
OPraHUYECKUX BEIIECTB;

- XapaKTEPHbIE XUMUYECKUE CBOMCTBA
KJIACCOB OPraHUYECKUX COCTMHEHUM;

- TEHETUYECKYIO CBSI3b MEXKY KJIaCCaAMU
OPraHUYECKUX COCITMHECHUU.

Ywmers:

- Kaccu(UIMPOBATh OPraHUYECKUE
BEIIIECTBA;

- OCYIIECTBJISATh B3aUMHBIE TIPEBPALLICHUS
C YYaCTHEM OPTraHUYECKUX BEIIECTB.
Bnaners:

- HABBIKAMU OTIPEAECTICHUS
IIPUHAJIC)KHOCTU 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,
o01mue cnocoObl M MPUHITUIIBI TTOJTYICHUS
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 OPTAHHUECKHE
COCIMHEHUS OMPENIEISATh COCTAB ITHX
COCJIMHCHHIA,

- POU3BOINTH HEOOXOUMBIC PACUCTHI
M0 XUMUYECKON KHHETHKE U
TEPMOIUHAMUKE;

- pemaTh OCHOBHBIC THITBI PACUETHBIX

OIIK - 6.1, OIIK —
6.2, OIIK - 6.3




3a/1a4 110 MporpaMMe Kypca XUMHUHU
CpPEIHEU LIKOJIBI.

Bnaners:

- HaBBIKAMHU MPOBEICHUS HEOOXOIUMBIX
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 KOHTPOJBHBIC 33 aHUS

@DopMBbI KOHTPOJISI CIIEAYIOIINE: TEKYILUA KOHTPOJIb, PYOEKHBIM KOHTPOJIb 110
MOJYJTIO U UTOTOBBIM KOHTPOJIb. B COOTBETCTBUY ¢ yUeOHBIM TUIAHOM
npenycMmoTtpeH d3k3ameH. B KbI'Y KoHTponbs 3HaHUI M yMEHHI CTYIEHTOB
OIICHUBAETCS 10 OAITLHO—PEUTUHTOBOM cucteme. O1eHKa KaK10ro BUaa
JESATEITHPHOCTH TTPOBOUTCS CICAYIONUM 00pa3oM:

Pe3ynbpTaThl BceX BUIOB yUeOHOM €SITEIbHOCTH CTYIEHTOB olleHuBatoTcs 1o 100
OQJIITLHOM IIKaJIe, KOTOpask CKIIABIBACTCS U3 TPEX PEHTHHTOBBIX TOYCK:

- 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 pedTUHTOBAs TOYKA OIICHUBAETCS IO TOM KE CTPYKTYpE.

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

Nrorossriii 6a 3a Mmoaynb onpeensercs kak cymma 6amios 3a TK u T1K.
HToroBsiii KOHTPOJIb (3K3aMEH) MPOBOJIUTCS B TUCHbMEHHOM BHUJIC.
[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
0aJNIbHO-PEHTUHTOBOM CUCTEMBI, TOOABISAIOTCS OBl 32 MMChbMEHHBINH OTBET Ha
dK3aMeHe ( MaKCUMaTbHBIN 0ai - 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 3a7aHUs) 11 HHIUBUIYaIbHOTO
ompoca ydamuxcsa no teme “I'eHerndeckasi CBA3b MEKIY KjlacCcaMHu
HEOPraHUYECKUX BEIECTB .
Bocmonp30BaBIIUCH AIEKTPOHHO-MOHHBIM CITOCOOOM T10100pa
CTEXHOMETPUIECKUX KOI(PDUIIUEHTOB, COCTABHTE YPABHEHHS OKHCIUTEIHHO-
BOCCTaHOBHUTENBHBIX PEAKIMI, IPOTEKAIOIIUX 10 CIEAYIOLIEH CXeEME:
a) K2Cr207, H2S, H2SO4 — Cr3+,S02-, 6) H202, O3~ H20,02
Hamummure B MoNeKysipHOM 1 HOHHOM (popMax ypaBHEHUS PEAKIIMHA THAPOIN3a
(ecu 3TO BO3MOKHO) U YKAKHUTE XapaKTEP Cpeibl PACTBOPOB CIEAYIOIINX COJEH:
Na2S03, CaSO4,CuCI2.
YcTaHoBUTE MECTO 3aJ]a4M B Kypce XMMHM CpelHeN mKombl. Kakue 3HaHuA
HE0O0X0oauMBI JJisl ee perieHus1? Kakue TUIbI KOJbHBIX 33]]a4 COUYETAITCS B 3TOU
3agaue?
a) YUepes 1 1 18% -noro pactBopa cyibhara megu(Il) (= = 1,12 r/cm3)
npomyctunu 23,2 1 cepo-Bogopoaa. Kakoe BemecTBo U CKOJIBKO MO MACCe BBIMTAIIO
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 TOJIYYEHHOM
pactBope?

No2

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

NH4Cl — NH3_ NH4NO2_ N2_ NO _ NO2_ HNO3_ AgNO3_ NO2
CocrtaBbTe pa3BepHYTHIH IJIaH U3JIOKEHUS] 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
Hanumwvte B MOJIEKYIISIPHOM ¥ HOHHOM (popMe ypaBHEHUS PEaKIuii THAPOIN3a
(ecym 3TO BO3MOXKHO) Y YKOKHUTE XapaKTep CPeJibl PACTBOPOB CIIEIYIONINUX COJICH
KNO2, NH4CI104,AgCl.

YcraHoBHTE MECTO 3a/1aud B Kypce XUMUHM CpeHel Kokl Kakue 3HaHus
HE0OXOoAUMBI I ee pemeHus? Kakue TUTIBI NTKOJBHBIX 3a71a4 COUETATCS B 3TOU
3agaue?

a) Paccumraiite xBatut 11 140 mu pactBopa constHoit kucnoThl (— = 1,1 r/cM3) ¢
MaccoBOM J10- Jier 22%, yToObI C HEeH MOTHOCTHIO MpopearupoBaio 13 r nuHka?
0) Onpenenure MOJEKYJIAPHYIO (POPMYITy OJTHOOCHOBHON KapOOHOBOM KHCIIOTHI,
€CJIM U3BECTHO, UTO JJIsl HehTpanm3anun 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 CJIEAYIOIINE MTPEBPALICHUS:

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(PPHUIIUEHTOB, COCTABLTE YPABHEHHS OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUH, TPOTEKAIOIINX 10 CIEAYIONIEH 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 YKOXKHUTE XapaKTEP Cpeibl pACTBOPOB CIEAYIOIINX CONEH:
NaJ, CuSO4,NH4Br.

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

a) Kakas comnp 1 ckosbKo ee monyuutes, eciu yepe3 100 mu pactBopa
coaepxarero 0,32 MaccoBbIX o€t ruapokcuaa kamus (— = 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 PEAKLIUH B MOHHO-MOJEKYIISIPHOU (hOpMe, C ITOMOIIIbIO
KOTOPBIX MOXHO OCYIIECTBUTH CIEAYIOIIUE MPEBPAILCHHUS:

Ca — Ca(OH)2_ CaCO3_ Ca(HCO3) 2_ CaCl2_ Ca(NO3) 2_ Ca3(P0O4)
O6ocHyiiTe 1 cocTaBbTe 4 3a/1aHUd 111 TUCBMEHHOM UTOTOBOM KOHTPOJLHOM
paboTsl 1o TeMe “lleproauueckuii 3aK0H U IEPUOANYECKAs CUCTEMA AJIEMEHTOB
J.1. MenneneeBa. CtpoeHue atoma’.

Bocnonb3oBaBIIMCh 371€KTPOHHO-UOHHBIM CIIOCOOOM TI0100pa
CTEXMOMETPUIECKUX KOAI(DPUIIMEHTOB, COCTABHTEC YPAaBHEHUSI OKUCIUTEIHHO-
BOCCTAHOBHUTEIILHBIX PEAKIINH, TPOTEKAIOIIMNX 10 CISAYIOIIEH cXeme:

a) Na2S203, HCI — S, H2SO3, 6) H202, KMnO4 _ MnO2, O2.

Hanuimvte B MOJIEKYJISIpHOM ¥ HOHHOM (popMe ypaBHEHUS PEaKIuil THAPOIN3a
(ecym 3TO BO3MOXKHO) Y YKKHUTE XapaKTep CPelibl B paCTBOpaX CJICIYIOIIUX
couieit: KHCO3, Ca3(PO4)2, FeSO4.

YcraHoBHUTE MECTO 3a/1aud B Kypce XUMHH CpeaHel mkobl. Kakue 3nanus
HEe0OXoauMBI 1S ee pemieHus? Kakue TUIbl MKOJBHBIX 3a71a4 COUYETAITCS B 3 TOU
3agaue?

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

0) PaccuuTaiiTe, Kakyto Maccy 3THJIOBOTO 3(hHUpa YKCYCHON 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 TTOMOIIIBIO
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(PPHUIIUEHTOB, COCTABHTE YPABHEHHS OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUH, TPOTEKAIOIINX 10 CIEAYIONIEH 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
HeoOXoMuMBI 11 ee perneHus? Kakue TUIbI ITKOIBHBIX 337]a4 COYETAIOTCS B OTOU
3amaue?

a) Kakoil o0bem ammuaka (H.y.) norpedyercs s noxydeHus 50 kr pactBopa,
conepkaiero 0,5 MacCoBBIX JI0JE€H a30THOW KHUCJIOTHI?

0) Yrineromopon coaepxut 81,82% yriepoaa. Macca 0JHOTO JUTpa 3TOTO
yrieBojgopoa (H.y.) cocrasisier 1,964 r. Haitnute monexyinspayo hopmyny
YII€BOA0PO/IA.



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

DNeMEeHT, SJIEKTPOHHAsI KOH(pUTrypaiusi 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

JSHEPreTUYECKUX YPOBHEN

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

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 HauOOJI€e BBIPAKEHBI Y OKCH/IA:



oepuus

MarHusi

ATIOMUHUS

Kanud +

DneMEeHTBI, KK U3 KOTOPBIX 00pa3yeT coeanHeHue coctaBa Na2204:
cepa U XJop

cepa u XpoMm +

XpOM H a30T

docdop u xop

ATOM, UMEIOIMI HAUMEHBIIUN painyC:

CL

F+

I

Br

HauGonbIeit BOCCTaHOBUTEIHHOM CITIOCOOHOCTBIO 00J1a/1a€T:
Si+

P

S

CL

CgoiicTBa okcHu10B U3MeHstoTes B psaay Al203 — Si02 — P205:
OoT aM(OTEPHBIX K KUCIOTHBIM +

OT OCHOBHBIX K KUCJIOTHBIM

oT aM(OTEepHBIX K OCHOBHBIM

OT KUCJIOTHBIX K OCHOBHBIM

1.3. XuMndeckas CBsi3b U CTPOCHHE BEIIESCTBA
KoBaneHTHast HenossipHas CBS3b XapaKTepHa JJisl BEMIECTB:
BOAOpOAA U XJiopa +

BOJBI U aJIMa3a

M€ U a30Ta

OpoMa u MeTaHa

XUMHUYECKas CBS3b B BEIIECTBAX METAH U XJIOPUIA KAJIbLIMSI COOTBETCTBEHHO:
KOBAQJICHTHAS MOJISIPHAsl U METAJTIMYECKAs

MOHHAs U KOBAJIECHTHAs MOJISIpHAast

KOBQJICHTHAs! HETIOJISIpHAsl U HOHHAs

KOBAQJICHTHAs MOJIsIpHAsl U MOHHAA +

Tun xumudeckoit cBsizu mosekyiae CO2:

MOHHAas

KOBaJICHTHAas ITOJIApHas +

KOBQJICHTHAs! HETOJIsIpHAas

BOJIOPOIHAS

CoenuHeHNs, UMEIOLINE TOJIBKO HOHHYIO CBSI3b:

Si102, Ca0O, Na2S0O4

HCLO4, CO2, NaBr

MgBr2, Nal, CsCl +

H20, ALCL3, Rbl



BemecTBo, nMmeroiiee KOBaJIEHTHYIO MOJSPHYIO CBSI3b:

NacCl

H2S +

H2

CaCl2

A3OT NMPOSIBIIAET CTENEHb OKUCICHUS + 3 B KaXKJIOM U3 JIBYX COCTMHEHUN:
N203 u NH3

NH4Cl u N20

HNO2 u N2H4

NaNO2 u N203 +

CoenuHeHue, B KOTOPOM CTeTeHb OKUclIeHus hocdopa «-3»:

P203

P205

Ca3PpP2 +

Ca(H2P0O4)2

CoenuHeHMs, B KOTOPBIX aTOMBI a30Ta U (pocdopa UMEIOT OJUHAKOBOE 3HAUCHUE
CTETNIEHU OKHCJICHUS:

NH3 u PCI5

NH3 u Ca3P2 +

NO2u P205

NO2u P203

CoenuHenue, B KOTOPOM CTEIIEHb OKUCIIEHUS XJIOpa paBHA +7:
Ca(Cl02)2

HCIO3

NH4Cl

HCIO4 +

Tun xpucTAITMYECKO# peneTKy B BemecTBe Xiaopua 0apus ... (OTBeT: HOHHAs)
MouekynsipHO€ CTPOCHHUE UMEET:

okcu kpemuus(IV)

HUTpAT Oapus

XJIOpUJ HATPUS

okcup yraeponaa(Il) +

1. 4. XuMndeckas peakius

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

3aMenIeHus

pazioxKeHus

oOMeHa +

B3aumopeiictBue oxcuna yriepona(IV) ¢ Bogoi OTHOCUTCS K peaKIUsIM:
COCIMHEHUS, HEOOPATUMBIM

oOMeHa, 00paTUMbIM

COEIMHEHUS, 0OPATUMBIM +

oOMeHa, HeOOpaTUMBbIM

CooTHeCcUTE 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) pasnoxenue
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, YHIOTEPMUYECKUM

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 peakIiy a30Ta ¢ BOJOPOJAOM MMOHU3UTCS TPH:

YMEHBIICHUH TeMIIePaTyphl +

YBEJIMUEHUH KOHIIEHTPAIIMU a30Ta

UCIIOJIb30BaHUH 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 BaC12(p-p)

CkopocTh XUMHUYECKOUM peaklny Npu yBeauueHuu temmepatypsl Ha 100 C
yBenumauBaeTcs no npaswiny Baut-I'odpda B ... (OtBeT: B 2-4 paza)
YBennuenuro ckopoctu peaknuu 2 Fe + 3 CI2(1) = 2 FeCI3 criocobcTByeT:
MMOHUKEHUE JIaBICHUS

yMmeHbIeHne KoHrenTpamuu Cl12

OXJIaXJAEHUE CUCTEMBI

MOBBIIIEHUE TEMIIEPATYPHI +

B cucreme 2CO (1) + O2 (1) 2CO2 (T) + Q CMEIICHUI0 XUMUYECKOT0 PaBHOBECHS
B CTOPOHY MCXOJHBIX BEIIECTB OyJeT ClTOCOOCTBOBATD:

YBEIIMYEHUE JIaBICHUS




YMEHBIIIEHUE TeMIIEPaTyPhl

yBeIIMYEHUE KOHIIEHTpaluu okcuaa yriepoaa (IV) +

yBEIIMYEHUE KOHIIEHTPAIMU KUCI0poaa

Xumuyeckoe paBHoBecue B cucteme 2HBr (r) — H2 (1) + Br2 (1) — Q npu
yBEJIUYEHUHU TeMIepaTyprl cmemaercs ... (OTBeT: BIpaBO WIK B CTOPOHY
MPOJYKTOB)

Cuctema, B KOTOPOU yBEJIIMUCHHE JAABICHUS U MOHIKEHUE TEMIIEPaTyphl CMEIIaeT
XUMHUYECKOE PABHOBECHE B CTOPOHY MPOAYKTOB PEAKITUU:

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 BEIIECTB B PE3yJIbTaTe:

yBEJUYCHUS KOHIIEHTPAIMU BOJIOPOIa

MOBBIIICHUS TEMITEPATYPHI +

TOBBIIICHUS JABJICHUSI

UCITOJIb30BaHUS KaTaJIn3aTopa

B BojiHOM pacTBOpe MOTHOCTHIO PACIaiaeTcsl Ha NOHBI:

H28Si03

Ba(OH)2 +

AlI2S3

CO2

2. HEOPTAHUYECKAS XUMUA

2.1. Knaccuduxamus HeopraHudeckux Bemiects. HomeHkiatypa HeopraHudeckux
BEILIECTB (TpUBHUATIBbHAS U MEXIyHAPOIHAs )

O XUMHYECKOM DJIEMEHTE, a HE O MIPOCTOM BEIIECTBE a30Te UIIET PeUb B
BBIPAYKEHUU

a30T SIBJISIETCSI COCTABHOM YaCThIO BO3/1yXa

B3pPBIBYATOE BEIIECTBO TPOTHI COACPKUT a30T +

ra3000pa3HbIil 30T UMEET MEHBIIYIO IJIOTHOCTh, YEM KUCIOPOT

KUJKUM @30T MHOTIa UCTIOJIb3YETCs sl 3aMOPaKUBAHUS TPOAYKTOB
BemecTBO, KOTOpOE HE COAEPKUT a30Ta:

cynb(hatr aMMOHUS

[eJurono3a +

6enmox

HUTPAT HATPUS

U cnoxHoe, 1 MpOCTOe BEUIECTBO HAXOASITCS B PANY:

a30T U XJIOp

aMMHaK 1 ajamas +

CEpPOBOJIOPO]T U YTIIEKUCIIBIN ra3

OpOMOBOJIOPOJ U BOJA

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

Bemecteo KHCO3 — 370:

coJtb +



KHUCJIOTa

OCHOBaHUE

OKCH]

2.2 XapakTepHbple XUMUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB —METAILJIOB,
HEMETAILJIOB

BemecTBO, C KOTOPBIM pearupyeT KOHUEHTPUPOBAHHAs a30THAsI KUCJIOTA MPU
KOMHATHOW TeEMIIEpaType:

CTajb

AJFOMUHUA

XpoM

MeIb +

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 XMMHUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(pOTEPHBIX,
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, koTopseiit pearupyet ¢ pactBopom HCI, Ho He pearupyet ¢ pacTBopom
NaOH:




CO

A 1203

P205

MgO +

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

N2

N20

NO2 +

NO

["a3 BeIIENSICTCS PU 1OOABIEHUM TUJIPOKCHIA KATHS K:

CEpHOU KUCIIOTE

HUTpPATy aMMOHHUS +

HUTpATy Kaiaus

Hutpary meau (II)

XJIOpUJY aMMOHHUS +

[Ipu no6aBneHn pacTBOpa rUAPOKCHIA HATPHUS K PACTBOPY HEM3BECTHOM CONH
oOpa3oBajicsi OECIIBETHBIN 0CaZ0K, pACTBOPSIOUIUICS B U30BITKE IEIOYH.
Popmysia HEU3BECTHOU COJIU:

BaCL2

FeCL2

NH4CL

ALCL3 +

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

HCl u NaNO3

HNO3u Ba(OH)2 +

KOH u NaCl

NaOH u CaCO3

2.5.XapakTepHble XUMHYECKHE CBOMCTBA KHUCIIOT

Cmech BOJHBIX paCTBOPOB MPUBEICHHBIX HUKE BEIIECTB MPOSIBIISIET CBOMCTBA
A30THOM KHUCJIOTHI:

HAIIATBIPHOT'O CIIUPTA U COJISTHOM KUCJIOTBI

HUTpATA KAJIUSI U CEPHOU KUCIIOTHI +

HUTPUTA HATPUS U TUIPOKCUJA HATPUS

HUTpaTa KaJlus U TUIPOKCHU]Ia HATPUS

JIByXOCHOBHBIMU KHCJIOTaMH SIBJISIFOTCS (BBIOEPUTE HECKOJIBKO OTBETOB):
XJIOpHAs

KpeMHHueBas +

optodochopHas

MetadochopHas

XpoMoBas +

nupodochopHas

[IMHKOBAs +



KoHniienTprpoBaHHas KUCIO0Ta MPU HATPEBAHUU C KEJIE30M 00pa3yeT BEIIECTBA ...
(OtBet: Fe2(S0O4)3, SO2, H20)

[Ipu3zHakoM peakiuy MeX1y IIMHKOM U paCTBOPOM CEPHOM KHUCJIOTHI SIBJISCTCS:
oOpa3zoBaHue ocajka

pacTBOpEHHE OCaaKa

BBIJICJICHHUE ra3a +

W3MEHEHHE 1BETa

[IpaBast yacTh ypaBHEHUS PEAKIIMU MEXKy MAarHUEM U PaCTBOPOM CEPHOM KUCIOTHI
¢ K03 (ULIMEHTaAMU:

MgS0O4 + H20 +

MgS0O4 + H2

MgS04 + 2 H20

MgSO3 + H2

C KOHIIEHTPUPOBAHHOMN CEPHOM KUCIOTON B3aUMOJEHCTBYET KaX10€ U3 JIBYX
BEIIECTB:

NaOH u Hg +

Auu Na2CO3

CO u C2H50H

NaHCO3 u Na2S04

C KOHIIEHTPUPOBAHHON a30THOW KUCJIOTON B3aUMOJICUCTBYET KaXK0€ U3 JIBYX
BEIIECTR:

NaOH u CO2

Cuwu Na2CO3 +

C2H4 u C2H50H

CO u C2H50H

2.6. XapakTepHble XUMUYECKHE CBOMCTBA COJICH: CPETHUX, KUCIIBIX, OCHOBHBIX
B ypaBHenuu peakunn 2AgNO3 = 2Ag +2X + O2 BemecTBoM X SIBIISIETCS:
okcup azora(lV) +

okcua azota(lIl)

a3oT

okcup azorta(Ill)

KapOonat 6apusi pearupyer ¢ pacCTBOPOM KaKJIOTO U3 JIBYX BEIIECTB:

NaOH u CO2

NaOH u H2S0O4

HCl u CH3COOH+

NaHCO3u HNO3

Conu, noaBepraroumecs pa3iokKeHUI0 IPU HarpeBaHUU (BbIOEPUTE HECKOJIBKO
OTBETOB):

KapOOHAT HATPUS

KapOOHAT KaJIbITUs +

cynbdaT HATpUs

HUTpAT MarHus +

XJIOpUJ ATFOMUHUS

XJIOpUJL aMMOHUSA +

docdar Harpus



PactBOop KapOoHaTa Kajnusi pearupyer c:

HUTPATOM KaJIbIIUS

OKCHJIOM MarHus

okcuaom yraepona (II) +

XJIOPUIOM HaATpUs

2.7. B3anMOCBS3b PA3JIUYHBIX KJIACCOB HEOPTaHMYECKUX BELIECTB

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.) +

Y cTaHOBHUTE COOTBETCTBUE MEXKY ITPOCTHIM BELIECTBOM U PEAr€HTAMH, C KaXIbIM
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.Teopust CTpOCHUSI OPTaHUYECKUX COCTUHEHUIN: TOMOJIOTUS U U30MEPHS
(cTpykTypHas u npoctpancTBeHHast). [ mbpuauzamms.

O6mmast popMyIa npeaenbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT... (OTBeT:
C2n Hn O2)

I'omonornueckuii psa NpeAeabHbIX OAHOATOMHBIX KETOHOB HAUMHAETCA C. ..
(OtBeT: mponaHoHa)

ByreH-1 siBisieTcst CTPYKTYpHBIM H30MEPOM:

OyTaHa

IIUKIIO0yTaHa+

OyTuHa

OyTraareHa

CrtpykTypHas popmyina yrieBoaopo/ia, UMEIOIIETO IUC-, TPAaHC-H30MEPHI:
CH2=CH-CH2-CH3

CH3-CH=CH-CH3 +

CH3 - CH=CH2

CH2 = CH2

3.2. Knaccudukanus opraHndeckux BeiiectB. HomeHkaTypa opraHuuecKux
BEILIECTB (TpUBUATIbHAS U MEXKIYHAPOIHAS)

YcTaHOBUTE COOTBETCTBHE MEK/y HA3BAHUEM COSTUHEHUS U 001Iel popmymoit
TOMOJIOTHYECKOT0 psiid, 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 MOIYUYEHUS YTIE€BOJOPOAOB
B3aumoneiicTBue nponeHa 1 OpoMoBOI0PO/ia B OOBIYHBIX YCIOBUSX:

npoTekaer 1o npasuiy B.B. MapkoBHuKoBa +

MPUBOJUT K 00pa3oBaHuIo 2-Opommpornana+t

OTHOCHUTCI K PCAKIIUAM 3aMCIICHUA
HC COIIPOBOKIACTCA Pa3pbIBOM TT-CBA3U

OCYIIECTBIISIETCS] IO HOHHOMY MEXaHU3MY +
OPUBOJUT K 00pa3oBaHUIO 2,2-AMOpOMIIponaHa
B otiinuune ot nponaHa, UKJIONPONAH BCTYMAET B PEAKIIMIO:

JETUIPUPOBAHUS
THAPUPOBAHUA+
FOpCHMS B KMCJIOPOJC
sTepuduKauu

Bepnrbie cnenyromnue cyxaeHus: o 6eH3ome:
A. beH3on B3auMoAeHCTBYeT ¢ OPOMHOM BOJOM
b. beH3011 BCTynaeT B peakuuy NpUCOeIMHEHUS

BEPHO TOJIBKO A

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

Kayuyk oOpa3zyeTcs mpu noimMepusaluu:

CcTHpOJIa
JTUJICHA
OyreHa-2
HU30IIpeHa +

B onny craauio 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 KajabIlus C BOJIOK

KapOwu/1a aTFOMUHUS C BOJIOM +
aleTHIICHA 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
AnleTanpaeru B3auMOACHCTBYET:

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

OyTteHa-1 ¢ BOJHBIM pacTBOPOM IIEIOYHU

1-xopOyTaHa ¢ BOAHBIM PACTBOPOM MIENOYH +
1,2-nquxnopOyTana ¢ BOJIOU

BepHble cyxAeHUsI 0 MOIOIIUX CPEACTBAX:

A. PacTBOpbI MbUIa UMEIOT LIETOYHYIO CPELY

b. BoaHbie pacTBOpBI MbLIA HE TEPSIOT MOIOIINX CBOVWCTB B )KECTKOM BOJIE
BEPHO TOJBKO A +

BEPHO TOJILKO b

BEpHBI 00a CyKIACHUS

00a CyXJIeH!sI HEBEPHBI

[lenTanon-1 oOpa3yeTcs B pe3yiabTaTe B3auMOICHCTBHS:
MIEHTaHAa C TUJIPOKCUIOM HATpUs

NeHTeHa-1 ¢ Bojoit

IIEHTaHalIsd C BOJOPOJIOM +

I-xnopnienTana ¢ ruapokcuaom meau (11)

C yKCYCHOM KHCJIOTOM B3aUMOJIEUCTBYET KaXK10€ U3 IBYX BEILIECTB:
NaOH u CO2

NaOH u Na2CO3 +

C2H4 u C2H50H

CO u C2H50H

3.5. XapakTepHble XHMUUYECKHAE CBOMCTBA a30TCOAEPKAIIUX OPTaHUYECKUX
COEIMHEHUI: AMUHOB U aMHUHOKHCJIOT. BHOJIOrHYECKN BaKHBIE BEIIECTBA: )KUPBI,
O€JIKH, YTIEBOIbI

MeTunaMuH MOXKET B3aUMOJIEMCTBOBATH C:



MPOIIEHOM
XJIOPMETAaHOM +

KHUCJIOPOJIOM +

TUAPOKCUIOM HATPUS

XJIOPUJIOM KaJus

CEpHOM KUCIIOTOU +

AMHMHOYKCYCHasi KUCJIOTa MOKET B3aUMOJEHCTBOBATS C:

MIPOIIEHOM

METaHOM

KHUCJIOPOAOM +

TUAPOKCUIOM HATpUS +

XJIOPHUJIOM KaJus

CEpHOM KUCIIOTOU +

3.6.B3auMOCBSI3b OPraHUYECKUX COEUHEHUI.

B cxeme npespamenunit HC = CH — X — CH3COOH BemectBoM «X» SBIISIETCS:
CH3-CHO +

CH3 - CO — CH3

CH3 - CH20H

CH3 - CH3

B cxeme npespamenniit CH30H — X — HCOOH BemecTtBoM «X» SIBISETCS:
H3C -0 - CH3

CH3CHO

HCHO +

C H3Cl

C Ka)xapIM U3 BEIIECTB: BOJOM, XJIOPOBOAOPOIOM, BOJOPOJOM — MOXKET
pearupoBarh:

pOIaH

METaHOI

OTEH +

OyTaH

4. METOJbI ITO3HAHN A B XMUMNU

4.1. DKcriepUMEHTaAJIbHBIE OCHOBBI XUMUH

Bepnbie cyxaenus o pabore B XUMUYECKOH 1abopaTopu:

A. lns ¢pukcauuu npoOUpPKU BO BpEMsI HarpeBaHUs MOKHO UCIIOIb30BaTh
TUTEJIbHBIE UMb

b. U3numek pacTBopa U3 NpoOOMPKU MOKHO NEPENIUTh B EMKOCTh C HCXOIHBIM
pacTBOpoM

BEPHO TOJIBKO A

BEPHO TOJBKO b

BEpPHBI 00a CYKIEHUS

00a cyxJeHus HEBEPHBI +

Bepnsie cyxaeHus:

A. Cmech necka U MEAHBIX OMUJIOK MOKHO PA3JEIHUTh C IOMOILBIO MAarHUTA
B. CMmech caxapa 1 OBapeHHOU COJU MOXKHO pa3feiauTh GUILTPOBAHUEM
BEPHO TOJBKO A



BEPHO TOJIBKO b
BEpHBI 00a CyXACHUS
o0a CyXJIeHUsI HEBEPHBI +
4.2. PacueTsl 0 XUMUYECKUM (HOPMYJIaM U YPABHEHUSIM PEaKIIUi
Macca ocajika, KOTOpbIH 00pa3yeTcst IPU CMEIIMBAHUU PACTBOPOB, COJIEPIKALIUX
71 r cynbdata HaTpus u 52r xsnopunaa 6apus... (Otser: 58,25 r).
Macca kucnopoja, Heo0X0AUMOTO JIJIsl TOJTHOTO CKUTaHus 67,2 11 (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 % xenesa, 53,3 % menn).
K nopuuu Bosbt Maccoii 160 r no6aButhk 40 T cepHoro anruapuaa. Maccopasi 10715
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.) KHCIOpO1a, KOTOPBIM moTpedyeTces A mojaHoro cropanus 10 i (H.
y.) alleTUJIeHA:
20 n
Sn
50 n
25n+
Kpurepuu u mikansl OeHUBaHUS
Kpurepun onieHnMBaHus OTBETA (BBICTYIUICHUS) CTYIEHTOB Ha IPAKTUYECKOM
3aHSTUU, CEMUHApE
banne XapaKTePUCTUKH 3aITUTHI pabOTHI CTYICHTOM
2 - CTYJICHT TJIyOOKO M BCECTOPOHHE YCBOMJI MaTepHasl TEMBI;
- YBEPEHHO, JJOTUYHO, TIOCJIEI0BATENBHO U TPAMOTHO €0 U3J1araer;
- ONKpPAasACh HA 3HAHMSI OCHOBHOM M JOMOJHUTEIBLHON JTUTEPATYPHI, TECHO
PUBS3BIBAET YCBOCHHBIE 3HAHUS C U3YUYEHHBIM MaTEPUAIIOM;
- 000CHOBBIBAET U ApTYMEHTHPYET BHIIBUTAEMbIC UM UJIEH;
- JIeJIacT BBIBOJIBI M 000OIICHHS;
- CBOOOJIHO BJIA/ICET MOHATHUSIMH.
1,5 - cTynmeHT TBepAO YCBOWI TEMY, I'PaMOTHO U IO CYIIECTBY U3JIaraeT ee,
OMUPASICh HA 3HAHUSI OCHOBHOMW JIUTEPATYPHIL;
- HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEN;
- YBSI3bIBAE€T YCBOCHHbBIC 3HAHUSA C MPAKTUYECKOU JIESITENIbHOCTHIO;
- ApryMEHTUPYET HAyUHbIE MTOJOKECHUS;
- JIeJIacT BHIBOJIBLI M 000OIICHNS;
- BJIQJICET CUCTEMOUN OCHOBHBIX OHITHUU
1 - TeMa PACKPhITA HEJOCTATOYHO YETKO U MOJIHO, TO €CTh CTYJIEHT OCBOMII
npo0JieMy, MO CYIIECTBY M3J1araeT ee, OMUPAasiCh Ha 3HAHUS TOJIBKO
OCHOBHOM



JUTEPATypPHI;

- IOMyCKaeT HECYIECTBEHHbIE OMMUOKN U HETOYHOCTH;

- UCTIBITBIBACT 3aTPYIHCHUS B MPAKTUUYECKOM MPUMEHEHUU 3HAHUIA;

- cJ1ab0 apryMEHTUPYET HAYYHbIC MOJ0KEHUS,

- 3aTpYyHSETCS B (POPMYIUPOBAHUU BBIBOJIOB U O0OOIIECHMUIA;

- YACTUYHO BJIAJIEET CUCTEMOM MMOHATUH
0,5 -cTyaeHT HE yCBOWI 3HAYUTEILHON YacCTH MPOOJIEMBI;
- JOTYCKaeT CYIIECTBEHHbIC OITMOKU U HETOUHOCTH MIPU PACCMOTPEHUU €€;
- UCIIBITBIBAET TPYTHOCTU B MPAKTUYECKOM MPUMEHEHUU 3HAHUI;
- HE MOXET apTyMEHTHPOBATh HAYYHbBIC MMOJT0KCHUS;
- pu GOpPMYJTUPOBKE BHIBOJOB U 000OIIEHUI JIOMyCKAET CYIECTBEHHBIC
OIMMUOKU U HETOYHOCTH;
- c1abo BJIaJICeT MOHITUITHBIM alapaToM.
0 - cTy/IeHT HEe y4acTBYeT B 00CYKJIEHUH BOTIPOCOB MPAKTUYECKOTO 3aHATHSI,
CEeMHHapa

Kpurepun orieHMBaHUS pEIICHHS PACUETHBIX 3a]1a4

bamsl XapaKkTepUCTUKU BBITIOJIHEHHS pabOThI CTYI€HTOM
0,25 [IpaBuipHas 3anuch ypaBHEHUN, HEOOXOAUMBIX JIJIsl PEIICHHUS
0,5 [IpaBUJIbHBINM AJITOPUTM PELICHUS 33/1aHUs. 3a/1ada penieHa
paLMOHAIbHBIM
crocobom
0,25 BbInoHeHb MaTeMAaTU4YECKUE BBIYUCICHHUS], JaH IIPaBUIIBHBIN OTBET
Kpurepun onieHMBaHUs pELICHUs SKCIIEPUMEHTAIBHBIX 3a/1a4
bael XapaKTepUCTUKHU BBIMOIHEHUS paObOThI CTYIE€HTOM
1 [Tnan pemeHust cocTaBieH NPaBUIbHO; IPABUIBHO OCYIIECTBIIEH 110100p

XHUMHAYECKUX PEAaKTUBOB M 00OPYIOBAHHMS; IaHO HCUEPITBIBAIOIICE OOBICHEHUE U
C/IeTIaHbI TTPABIIILHBIC BHIBOIBI

0,5 Ilnan pemieHus cocTaBlieH MPaBUILHO; MPABIIIBHO OCYIIECTBICH MOA00D
XUMHUYECKUX PEaKTUBOB M 000PY/I0BaHHMS; TOMYIIIEHA OTMOKa B 00bSICHEHUHN

Kpurtepun onieHMBaHUS BBITIOJIHEHUS CTYI€HTAMU TECTUPOBAHUS IO TPEM
PEUTHUHTOBBIM TOYKaM (Ha Ka)AyI0 TOUYKY OTBOJUTCS MAaKCUMaJIbHO 6 OaJjIoB).
IlepeBo MPOIIEHTOB BHITIOIHEHUS B OAJIJIbI TPOU3BOAUTCS aBTOMATUYECKH 110
IporpaMme.

6.3. BapuaHTbl 5K3aMEHAIIMOHHBIX OUJIETOB MO AUCIUIUIMHE «MeToauka
NpenoAaBaHusl XUMUWD)

Kabapnuno-bankapckuil rocynapcTBeHHbI yHUBEpcUTET UM. X.M. bepbekona
XuMudecku pakynpTeT

Kadenpa neoprannueckoit u Gu3n4ecKor XuMHUU

JucuunnuHa: MeTtoauka npenogaBaHusl XUMUAN

Dk3aMeHalMoOHHbIN OmieT Nel

1.00mue meToaruecKrue NPUHUUIBI (POPMUPOBAHUS TIEPBOHAYATBHBIX
XUMUYECKUX MOHATUI HA OCHOBE ATOMHO-MOJIEKYJISIPHON TEOPUH.



2. Meroauka peleHus 3a1auu:

[Tpu cxuranuu 0,7 r BemecTBa oOpazoBanocs 0,05 moinb yriekucnoro raza u 0,05
Moutb BoJbl. 0,1 r 3TOrO BeliecTBa npu H.y. 3aHUMaeT 00beM 32 mil. BeiBecTn
MOJIEKYISIpHYIO (pOpMyITy BelIecTBa.

DK3aMeHaIlMOHHBIN OueT Ne2

1. MeToiuka n3y4eHus: OCHOBHBIX CTEXHOMETPUYECKUX 3aKOHOB XUMUH.

2. Meronuka penieHus 3a1auu:

8,4 r uncroro xkene3a pactBopuM h 150 ma 10%-ro pactBopa consiHOM KUCHOTHI (P
= 1,05 r/mi1). Beraucianre MaccoByIO OO XJIOPOBOAOPOA B MOTYUYEHHOM
pacTBope.

DK3aMeHalMOHHbIN OuieT Ne3

1. Mecto u 3nauenue [leprogudyeckoro 3akoHa B Kypce XUMHUHU. XapaKTepUCTHKA
METOANYECKUX MOAX00B K u3yueHuto [leproanueckoro 3akoHa U TEOPUU
CTPOCHHS aToMa.

2. MeTonuka perieHus 3a1aqu:

Kaxoit 06sem 11%-ro pacTBopa cepHOl KUCAOTHI NIOTHOCTHIO 1,07 /™M
HEO0OXOAMMO B3SITh ISl TIOJIHOTO B3anMOIeHcTBUS ¢ 28,6 T Iekaruapara
KapOOHaTa HATpPHs.

DK3aMeHallMOHHbBIN OnieT Ned

1. CTpyKTypa CUCTEMBI OHITUH O XUMUYECKOM DJIEMEHTE, €€ OCHOBHBIC
KOMITOHEHTHI. [171aH XapakTepuCTUKN XMMUYECKOT0 JIEMEHTA U €r0 COCTMHEHU I
Ha OCHOBE IOJIOKEHUs diieMeHTa B [lepuognyeckoii cucreme.

2. Meronvka penieHus 3a1auu:

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

DKk3aMeHaMOHHbINOMIIET NS

1. Pa3BuTHe npeAcTaBiICHUN yYalIUXCs O HEMETAIaX B 3aKIIFOYUTEIBHOM Kypce
XuMuu. MeToauka n3y4eHus: OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX CBOWCTB
HEMETAIJIOB U UX COCTMHEHUM.

2. Metoauka penieHus 3agadu:

UYepes u30BITOK THAPOKCHIA Oapus MPOMYIIEHa Ta30Basi CMECh, COCTOSAIIAS U3
a30Ta, YrapHOTO U YTIEKUCIOro ra3a, oobemom 11,2 1 (H.y.); MpU 3TOM BbITIANT
ocanok maccoi 39,4 r. HempopearupoBasiliasi 4acTh ra3a mpoIryuieHa HaJl
packaneHubiM okcuaoM Meau (I1); mpu sTom o6pazoBanock 12,8 T mpocToro
BeliecTBa. Beruncnure oobemHubie 101U (%) ra3oB HCXOIHON CMECH.

6. MeToauveckne MaTepHaJibl, ONpee/oNe Npoueaypbl OllcHNBAHUS 3HAHUIA,
YMEHHi, HABBIKOB M OMbITA /IeSITeIbHOCTH

6.1. OcHOoBHas nuTEeparypa

[Tak M.C. Teopus u MmeToIMKa 00y4YEHUST XUMUU [ DNEKTPOHHBIN pecypc|: ydeOHUK
1151 By30oB / M.C. Tlak. — DnexrpoH. TexcroBwie nannbie. — CII0.: Poccutickuii
roCyIapCTBEHHBIN nenarorunyeckuid yausepcureT uM. A.W. I'epuena, 2015. — 306
c. — 978-5-8064-2122-8. — Pexxum goctymna:
http://www.iprbookshop.ru/51703.html



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

ITonocun B.C., IIpokonenko B.I'. [IpakTnkyM 110 METOAMKE MPETIOJABAHUS
xumun. M.: [Ipocsemenne, 1989.224c¢.

6.2 JONOJHUTENbHAS TUTEPATYpa;

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

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

['opckuiit M.B. OGyuenue ocHoBam oOmieit xumuu. - M.: [Ipocsemenune, 1991.93c.
Epbirun JI.I1., lumkun E.A. MeTonuka petieHus 3aj1ay o XuMuu: Y4eoHoe
nocoOue AJig CTyI€HTOB MeJl. HH-TOB 1o 01oJ. u xuM. crell. M.: [Ipocsemienue,
1989. 176c.

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

I'yzeit JI.C., Copoxun B.B., Cyposuea P.I1. Xumus. YueOnuk mst 8 k. M.:
IIpocsemenue, 2003. 127c.

I'yzeit JI.C., Copoxun B.B., Cyposuesa P.I1. Xumusi. YueOHO-MeTOANUECKUIA
KOMIUIEKT A1 8-11 kimaccoB o0mieoOpa3oBaTeIbHbIX YUeOHBIX 3aBeAeHU. M.:
Hpoda, 2002. 240c.

Cypoguesa P.I1. Xumus. Meroauueckue pekoMmenaanuu. 9 ki.: Kaura jais
yuutens. M.: JIpoda,2002.

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

6.3. Ilporpammuoe obGecnieuenue 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
(MIpOIOIKAIOIITNXCS
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
KypHaJIOB 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
W3IaHUU 110
pa3IMYHbIM
o0JacTaM 3HaHUM.

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 nmybnukamui,
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

DIIEKTPOHHBIEBEPCUU
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
3apy0exKbe

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 6ubnuoreka | 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 | mumens |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 TIK, 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 3JIEKTPOHHBIX JTOKYMEHTOB
Poccus, THO
MocKBa B craggapre PDF
_ becnna
Poccus 7z1p apxuBaTop THO

7.MaTtepuajibHO-TeXHUYeCKOe ofecneyeHue TUCIUIINHBI

1. KapoB A.A., MykoxeBa P.A., Koukapos XK.A. u ap. O01ias u HeopraHuieckas
xumus. — Hanpuuk: Ka6.-bank. Yu-1, 2013. - 63 c.
2. KapoB A.A., Ompoesa P.3., XKunosa C.b. u ap., Xumusi KOOpAMHAIMOHHBIX
coequHeHuii: Metoanueckoe nocooue. - Hanpunk: Kao0.-bank. Yu-T, 2012. - 64 c.
3. Koukapos K.A., YUepkecos b.X., Kepedos 3.0. P —anementsr VI A-rpynimsl
[ICXD. Metonuueckue pazpadbotku. — Hanpunk: Kabapauno-bankapckuit
VYuusepcuret, 2005. —47c.
4. Yepxecon b.X., Kapos A.A., Uepkecona 3.1O., XacanoB B.B. Teopetnueckue
OCHOBBI U METOJIMKA COCTABIICHUSI YPABHEHUIN OKHUCINUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuu. Meroandeckoe nocooue. — Hanpuuk: Ka6-bank. Yu-1, 2008. — 63 c.
7.1. Meroauveckue yKazaHHs K CAMOCTOSTEIIBHON paboTe
1. Ksapos A.A., Xouyes N.1O., Mup3zoe P.C. u ap. Xumus snementoB [ A u IIA
— rpynn [ICX3: YyebHoe nocodne— Hanmpuuk: Kab.-bank. Yu-1, 2017. -98 c.
2. llletoB P.A., Ksapo A.A., Xaksmea 3.B., Koukapo XK. A., JluarpaMmsl
Jlatumepa, @pocra u [Iypbe mpu n3yueHnn OKOCIUTEIbHO-BOCCTAHOBUTEIBHBIX
npoiieccoB: YueOHoe nocodue — Hanpuuk: Kab.-bank. Yu-1, 2017. - 104 c.
3.KsapoB A.A., XKunosa C.b., Koukapos JXX.A. u ap. OOmias 1 HeopraHuyeckas
XUMHS: 3aJlaHUs U METOJAMYECKHE PEKOMEHAAINH I CAMOCTOSTENLHON paboTHI.
Hanpuuk: Kabapauno-bankapckuii Yausepcurer, 2011- 55 c.
4. Koukapos XK. A., Kapor A.A., OcoOEHHOCTH KHCIIOTHO — OCHOBHBIX U
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB HEOPTAHMYECKUX BEIIECTB: YYeOHOE
nocooue —Hanpunk: Kab.-bank. Yu-t, 2015. - 51 c.
5. TxamokoB H.W., KapoB A.A., UepkecoB b.X., Bunamwxkera M.K. O6mias u
HEOpraHuveckas Xumusi:3aJaHus 1 METOIMYECKUE PEKOMEHAAIUU. —
Hanpuuk:KBI'Y,2009.—47c.
7.2. Meroanieckue peKOMEeHAAMHU 110 00YUYEHHIO JIUI C OTPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/I0POBBS

Oprasu3aioHHO — MEJarornyeckoe COMpPOBOKACHUE CTYA€HTOB UHBAJIUIOB
U CTYJICHTOB C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 37I0pPOBbsI HAITPaBJICHO Ha
KOHTPOJIb OCBOCHUSI 00pa30BaTEIbHON MPOTPAMMBbI B COOTBETCTBUH C
YTBEPKIECHHBIM Ipa)KOM Y4e€OHOTO MPOIecca U TUIIOBBIM WM UHAUBUYaTbHBIM
y4eOHBIM IJIaHAM M BKJIIOYAET B ce0s, MPU HEOOXOJUMOCTH
- IOMOIIb B OPraHU3AIIMU CAMOCTOSITEIbHON Pa0OThI;



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

Ha ocHOBe MHIMBUYaIM3UPOBAHHOTO MOAX0AA (MHAMBUyaIH3aLUs
COJEpKaHusl, METOAOB, TeEMIIa y4eOHOro Mpolecca, BHECEHUs, IPU
HE00XOIUMOCTHU TPEOYEMBIX KOPPEKTUPOBOK B JAESATEIILHOCTh 00YYaIOMIErocs 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
4yepe3 EKTPOHHYIO MOUTY).

[lo nucuunnuue pazpaboTaHbl MyJIbTUMEIUNHBIEC CIAN-IEKIUU, YYEOHO-
METOJIMYECKHUE Pa3padOTKH U METOAUYECKUE PEKOMEHIAIMH TI0 CAMOCTOSITEIb-
HOMY OCBOEHMIO Kypca. B nepeueHb OCHOBHOM JINTEPATYPHI BXOJUT U3JaHUE,
pa3MeIIeHHOE B 3JIEKTPOHHOM OMOJIMOTEYHOH cUcTEME.

B npouecce n3ydeHus ITMCUUIUIMHBI U OCYIIECTBIICHUS POLEAYP TEKYLIErO
KOHTPOJISI YCIIEBAEMOCTH U MMPOMEXKYTOUHOU arrectanuu il ¢ OB3 npumMensior-
Ccsl alanTUPOBaHHbIE (POPMBI OOYUEHHUS C YUETOM WHIUBUIYATbHBIX ICUXO(PU3HO-
noruyeckux ocobennocreit. [lpu onpeaenennu Gopm MpoBeIeHUs 3aHATHUS C
00y4YaromMMHCS — MHBAIUJIAMU YYUTHIBAIOTCS PEKOMEHAAINH, TaHHbBIE IO
pe3ynpTaTaM MEAUKa - COUUAIBHON YKCIEPTU3BI, CONEPIKALUECS B UHIUBUIYalIb-
HOU IporpamMme peadWInTalui UHBAJINAA, OTHOCUTEIIBHO PEKOMEH10BaHHbIX
YCJIOBUM ¥ BUJOB TPYyJa.

8.0co0eHHOCTH peain3anuy JUCHUTILTHHBI VIS HHBAJIUI0B U JIMI ¢ OTPAHHUYeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI

JI71s1 CTyJIEHTOB C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbSI CO3AaHbI
CHeIMaNbHbIC YCIOBUA JIJISl IOJydeHUs 00pa3oBaHus. B 1ieisx 1ocTymnHocTu
MOJIYYECHHMSI BBICIIIETO 00pa30BaHUs IO 00pa30BaTEIbHBIM ITPOrpaMMamM
WHBAJINWJIAMH U JIUI[AMU C OTPAaHUYECHHBIMH BO3MOKHOCTAMHU 3/10POBbS
YHUBEPCUTETOM O0€CIIEUNBACTCS:

1. AnpTepHaTUBHAS Bepcusi OPUITMATBHOTO caiiTa B ceTn « THTepHET» IS
CIIa00BHIAIINX;

2. JIns vHBAIMIOB C HAPYIIEHUSIMHU 3peHUS (CTa00BHUASININE, CICTIBIC) -
MPUCYTCTBUE aCCHCTEHTA, OKA3bIBAIOIIETO O0YUAIOIIEMYCS HEOOXOANMYTO
MOMOIIb, AYOTMPOBAaHNE BCIYX CIIPABOYHOW MH(POPMAIIUN O PACTIMCAHUN YICOHBIX
3aHATUI; HAIMYKE CPEJICTB JIJIsl YCUJIEHUSI OCTaTOYHOTO 3pEHHUsl, OpailieBCKOM
KOMIBIOTEPHON TEXHUKH, BUJCOYBEIUUUTENEH, TPOrpaMM HEBU3YAIbHOTO
JOCTYTAa K HH(pOpMaLIMK, IPOrPaAMM-CUHTE3aTOPOB PEUH U IPYTUX TEXHUUYECKUX
CpeACTB IpueMa-fepeaayn yueOHol nHpopMauu B TOCTYIHBIX popMax st
CTYJICHTOB C HApPYLICHUSIMU 3PEHUSI;

3.1 UHBANUIOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBS 110 CIYXY
(cmabocnplainiue, riayxXue) —3ByKOYCHIIMBAIOIIAs anapaTypa, MyJIbTUMEINIHbIC



CpEIICTBA U JPYrHe TEXHUYECKHE CPEACTBA IpUeMa-nepeadl yueOHou
nH(pOpMaIK B JOCTYIHBIX (opMax;

4. JIns MHBAJIWAOB U JIUI] C OTPAHMYEHHBIMU BO3MOKHOCTSAMH 370POBBS, UMEIOLIUX
HapylUIEHUs1 OIIOPHO-/IBUTAaTEIBHOrO anmnapara, Co3JJaHbl MaTepUuaIbHO-
TEXHUUYECKHUE YCIOBUS 00€CIeUnBaOINEe BO3MOXKHOCTh O€CPENsiTCTBEHHOTO
noctyna oOydaromuxcs B ydeOHble TOMEIIeHHs], O0BEKTY MUTAHUS, TyaJIeTHbIE U
Apyrue MOMeUIeHUsl YHUBEPCUTETA, a TAK)KE MPEObIBAaHUS B YKa3aHHbBIX
MOMEIICHUIX (HaIUYKe PaclIMPEHHBIX TBEPHBIX TPOEMOB, TOPYUHEHN U IPYTUX
MPUCTIOCOOJICHHI ).

OO6yuaroluecs U3 YMcia JIMI ¢ OFPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbS
oOecreyeHbl 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMmu B GopMax,
aJanTUPOBAHHBIX K OTPAHUYEHHUAM UX 3/I0POBbS.

OOyyaromuMcst ¢ OrpaHUYCHHBIMEA BO3MOXKHOCTSIMH 3I0POBBSI TIPEIOCTABIISIOTCS
crieliajibHbIe YIeOHUKH U yueOHbIe TTOCOOUs, MHas yueOHas IuTeparypa,
CICIUATbHBIC TEXHUYECKUE CPEICTBA 00YUCHUS KOJUICKTHBHOTO U
WHAVNBUAYaJTHLHOTO TOJIB30BAHUS, IPEIOCTABICHUE YCIYT aCCUCTEHTA
(TTOMOIITHHUKA), OKa3bIBAIOIIETO O0YYAIOMIUMCS HEOOXOUMYIO0 TEXHUUECKYIO
TIOMOIITb, @ TAKXKE YCIYTH CypAOIIEPEBOIIMKOB U TH(IOCYPAOIIEPEBOTUNKOB.

a) 11 CIa0OBHIAIINX:

- Ha 9K3aMeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOLIUHN CTY/IEHTY HEOOXOIUMYIO
TEXHUYECKYIO MTOMOIIb C Y4ETOM MHJIMBUIYAIbHBIX OCOOEHHOCTEH (OH ITOMOTaeT
3aHATH pabouee MecTo, MepeIBUraThCsl, MPOUUTATh U OOPMUTH 3aJ]aHUE, B TOM
YuClie 3alUChIBasl O] AUKTOBKY);

- 3aJlaHUS JJI BBITIOJIHEHHUS, a TAK)KE MHCTPYKIIUS O MOPSIAKE IPOBEICHUS
3adeTe/aK3amMeHa 0hOPMIISIOTCS YBEIUICHHBIM IIPHUPTOM;

- 3aJIaHUS JJI BBITIOJIHEHUS Ha 9K3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

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

- CTYACHTY JUTsI BBITIOJTHEHUS 3aJJaHUs IPU HEOOXOJUMOCTH MPEIOCTABISICTCS
YBEJIMYHBAIOIIEE YCTPOUCTBO;

B) JUIS TIIYXHMX U CIa0O0CHBIIIAIIUX:

- Ha 3a4€Te/9K3aMEeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIINMN CTYACHTY
HEOOXOIUMYIO TEXHUYECKYIO MTOMOIIb C YI€TOM WHIUBUIYATbHBIX 0COOCHHOCTEMN
(oH MOMOTaeT 3aHATh pabouee MeCTOo, MePEABUTATHCS, POYUTATH U OOPMHUTH
3aJlaHne, B TOM YHCIIE 3alUChIBAs MOJ] TUKTOBKY);

- 3a4eT/7PK3aMEH MPOBOJIUTCS B TUChbMEHHOU (popMme;

- obecnieunBaeTCs HATMYUE 3BYKOYCHITUBAIOIICH anmapaTypsl KOJJIEKTUBHOTO
MOJIb30BaHUS, IPH HEOOXOAUMOCTH MOCTYMAIOITUM TIPEIOCTABISAETCS
3BYKOYCHJIMBAIOIIAS aNMapaTypa WHAUBUTYATBHOTO MOJIH30BAHUS;

- 110 KEJIAHUIO CTYACHTA YK3aMEH MOXKET IPOBOAUTHCS B MUChMEHHOU (hopme;

1) IS JTAIT C HAPYIICHUSIMUA OTIOPHO-IBUTATEIILHOTO anmnapara (TsSKEITbIMA
HApYIICHUSMH JBUTATEIBHBIX (YHKIIUNA BEPXHUX KOHEUHOCTEH HIIM OTCYTCTBHEM
BEPXHUX KOHEUHOCTEM):



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

MaTepI/IaJ'IBHO — TEXHUYECKOE 0OecIieucHue JUCHUITIINHBI.

B cootBerctBuu ¢ TpeboBanusmu ®I'OC BO kadenpa umeeT crenuaibHO
000pyAOBaHHYIO YUEOHYIO Ay TUTOPHUIO JIJISl TPOBEACHUS IPAKTUUECKUX 3aHATUI
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 pabo4ylo MporpamMmy no AUCHUIUINHE «MeToauKa MpenojaBaHusl XUMUKN
no HarnpasieHuto noarotoBku 04.03.01 XUMUSA (Heopranuyeckast xumusi u
XUMUSL KOOPJMHALIMOHHBIX coenHeHni) Ha 2021-2022 yueOHbIl roj

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
dusznueckoit xumun [Iporokon Ne OT « » 2021 r.

CoracoBaHo *:

3aBeyronuii OTACIOM KOMILJIEKTOBAHUS HAYYHON OMOJIMOTEeKH
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