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1. MACIIOPT PABOYEM ITPOI'PAMMBI YUYEFHOM JJUCIHUTLIAHBI

1.1. Obnacms npumeHnenus nPUMEPHOIL NPOZPAMMBbL

PaGouas mporpamma yuyebHoW aucuumiauHbl bJ.08 Xumus sBiseTcs 4acTbi0 OCHOBHOM
npodecCHOHANBHONM  00pa3oBaTeNbHOM  mporpaMMod B cooTBeTCTBUU ¢ DenepalibHbBIM
rOCYyIapCTBEHHBIM 00pa30BaTeIbHbIM CTaHIAPTOM CpEIHEro (MOoJHOro) olmiero oOpa3oBaHUs U
denepalibHBIM ~ TOCYJApCTBEHHBIM  OOpa3oBaresbHbIM  cranaaptom  (mamee ®I'OC) mo
cnenuanbHocTd CIIO ms cnenuansroctr 43.02.16 TypusM 1 rocTenpuUMCTBO

.B ocHoBe yueOHOI NUCUUIIIMHBI JIEKHUT YCTAHOBKA Ha OPMHUPOBAHHE Y 00 ydaeMBbIX CUCTEMBI
0a30BBIX MOHATHI M MPEICTABICHUNA O COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHE MHUpA, a TaKkKe
BbIpa0OTKa YMEHHUM MPUMEHSATH NOJIyd€HHbIE 3HAHUA, KaK B IPO(ECCUOHATBHOM NeSTeIbHOCTH, TaK U
JUISl peLIEHNUs KU3HEHHBIX 3a/1a4.

XUMHsL MMEET OuYeHb OO0JIBIIOE W BCEBO3PACTAIOLIEE YHUCIO MEXAMCHMILIMHAPHBIX CBS3EH,
IIPUYEM Ha ypOBHE, KaK NOHATUMHOIO amnmnapara, Tak U MHCTpyMeHTapusa. (CKa3aHHOE ITO3BOJISET
paccMaTpuBaTh XMMHUIO KaK METAIUCLHUIUIMHY, KOTOpas MPEeIOCTaBIsAET MEKIUCIUILUIMHAPHBIN S3bIK
JUISl OTIMCAHUS HAYYHOM KapTUHBL.

1.2. Mecmo yue6Holl OUCUUNIUHBL 8 CHIDYKHLYDE HPOZPAMMbBL HOOZOMOBKU CREUUAIUCIOE8 CPeOHe20 36eHa
JuctuminHa «XuMus» BXOJAUT B 0a30BbIN yueOHBIN 1IUKI (0011e00pa3oBaTebHas MOATOTOBKA,

poUIbHBIEC TUCIUILIINHBI) IPOTPAMMBI MOATOTOBKH CTIEIIHAIMCTOB CPETHETO 3BEHA.
TpynoeMKoCTs TUCHMIUIUHBI « XUMUSD» Ha 6a30BOM YPOBHE COCTaBIISIET 72 4aca, U3 KOTOPBIX
64 yvaca — 0a3oBbI MoAynb (6 pas3menoB) U 8§ "acoB — MpuKIagHOW Moayns (1 pazgen),
BKJIIOYAIOIIUH MPAKTUKO-OPUEHTUPOBAHHOE COJIEPKAHUE KOHKPETHOM CHEIMaIbHOCTH.

[Ipuknagnoit Monynbp BKIOYaeT oauH pasfen. Pasgen 7 «Xumus B OBITY U
MIPOU3BOJICTBEHHON JEATEILHOCTU YEJIOBEKa» pealu3yeTcs s BceX mpodeccuil/crnenuaibHOCTeH
Ha MaTepuale KEeWCOB, CBS3aHHBIX C JKOJOTMUECKON O€30MacHOCTHI0O U OICHKOW IOCIEACTBUM
OBITOBOM W TPOU3BOJICTBEHHON JEATENILHOCTH, MO OTpacisiM Oyayied mpodeccuoHanbHOM
JESITETBHOCTH 00YJaIOIIXCSL.

[Tepron 0OydeHUs ¥ pactipeiesieHHE TI0 CEMECTpaM omnpeAeisieT 00pa3oBaTeIbHAsS OpTaHU3AIIHS
CaMOCTOSITEJIFHO, C YYE€TOM JIOTHKH (OPMUPOBAHHS TMPEAMETHBIX PE3yJbTaTOB, OONUX W
po(eCcCHOHABHBIX ~KOMITCTCHIIMM, METalpeJIMETHBIX CBs3ed C JPYTUMHU JTUCHUILUTAHAMHE
00111e00pa30BaTENBHOTO U 001IETIPO(PECCHOHATBHOTO IUKIIOB Y4€OHOTO TIaHa.

1.3. Ienu u 3a0auu yueoHoil OucyuniuHsl
Llenv: dopMupoBaHHWE Yy CTYIEHTOB TIPENCTABICHUS O XUMHUYECKOM COCTaBISIOLICH
€CTECTBEHHO-HAayYHOM KapTUHBI MHpAa KaK OCHOBBl MPHUHATHS PEIIEHUHA B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOIO IOBEACHUS B IPUPOJAHOU CpEIE.

3adauu oucyuniumol:

1) cdopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTCKAHUS XUMHYECKHX MPOIECCOB U
SABJICHUM B OKpYXKalollel cpene, UEIOCTHOM HAydyHOM KapTUHbI MHpa, B3aUMOCBS3U H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTAaBISTH (OPMYJbI HEOPTaHUYECKMX W OPTraHWYECKHX BEIIECTB,
YpaBHEHUS XUMHUYECKUX peakUuui, OOBICHATh HX CMBICH, MHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKHX IKCIEPUMEHTOB;

3) chopMHpOBaTE HABBIKUA TMPOBEACHUS MPOCTEUIINX XHUMHUYECKHX 3KCIIEPHUMEHTATBHBIX
UCCIIeIOBaHUIM ¢ coOnroieHne mpaBui 0e30MacHOro OOpallleHHs C BEIeCTBAMHM U J1aOOpaTOpHBIM



o0opynoBaHuEeM;

4) pa3BHTh YMEHHS HCIIOJIB30BaTh HMH(POPMAIMIO XHMHYECKOTO XapakTepa W3
Pa3ITUYHBIX HCTOYHUKOB;

5) chopmupoBaTh YMEHHS IPOTHO3UPOBATH TOCIEICTBUS CBOEH JEATEIHHOCTH M XUMHUYECKUX
MPUPOHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MIPOIIECCOB;

6) chopmMHpOBaTH MOHUMAHUE 3HAYUMOCTH JAOCTHKEHHH XMMHUYECKOM HAYKH M TEXHOJIOTHIA
JUTSI PA3BUTHUS COIMAIILHOW U MIPOU3BOACTBEHHOM cdep.



1.4. Ilepeuensv nnanupyemovix pe3yiomamos ooyuenus no oucyunaune é coomeemcmeuu ¢ @IocC CIIO u
Ha ocnose @I'OC COO (nepeuensv popmupyemuix KomnemeHyuii).

KOO " [Inanupyemsble pe3ynbTaThl OCBOSHUS JUCLIUTLINHBI

HanmeHnoBanue
(bopmMHpyeMbIX O6 e’ '
KOMITCTOHIII JlycuurniHapHble

B wacmu mpyoosoco eocnumanusi: - BIAJETh CHCTEMOM XHMMHYECKUX
OK 01. 3HAHUH, KOTOpast BKJIFOYAET:
Bribupath OCHOBOIIOJIATaIOIIHE HOHATUS
CIIOCOOBI N

(XuMu4eckui AIIEMEHT, aToM,

9JeKTpOHHas 000J0YKa aToma, S-, p-,
d-snexkTpoHHBIE OpOUTANM aTOMOB,

HOH, MOJICKYIJIA, BaJICHTHOCTB,
QJICKTPOOTPHUUATCIIBHOCTD, CTCIICHDb
OKHCJICHHA, XHUMHUUYCCKas CBA3b,

MOJISIpHasi Macca, MOJISIpHBI 00beM,
YIACPOJHBIA CKEJET, (YHKUHOHATIbHASA
Tpynma, pagukal, U30Mepus, H30Mepsl,

TOMOJIOTHYECKI I pax, TOMOJIOTH,
YIJIEBOAOPOBI, KUCJIOPOA- u
a30TcoJIeprKalIe COEJIMHEHMUS,

OMOJIOTUYECKH AaKTHBHBIC BEIIECTBA
(yrneBonpbl, KHpHI, OETKH), MOHOMED,
MoJINMeEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYISPHBIE ~ COCTUHEHUS,
KpUCTaJUIMuecKass pemérka, THUIIbI
XAMHYECKHUX peakiuit
(OKUCHUTENbHO-BOCCTAHOBUTEIIBHBIE,
9K30-M  JHIOTEPMHUYECKHE, PEaKIIU

MOHHOT'O oOMeHa), pacrtsop,
AIIEKTPOJIUTHI, HEBJIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAs JIMCCOLIMALINS,
OKHCJIUTEIb, BOCCTaHOBUTEb,

CKOpPOCTH XUMHUYECKOH peaKuu,
XUMHYCCKOC paBHOBCCI/Ie), TCOpUHU U
3aKOHBI (TCOPI/ISI XUMHYECKOro CTPOCHUA

- TOTOBHOCTb K TpPYJY, OCO3HAHHUE | OPraHHYECKHUX BEIIECCTB AM.

MacTepcTBa, TPYAOIIO0HE; Byrieposa, TEopHst

pelIeHns 3a1a4 |- TOTOBHOCTh K  aKTHUBHOU AIIEKTPOITMTHYECKONH  JTUCCOLMALIWH,
NIEATEIIBHOCTH . "

npo(ecCUOHANL  [TEXHOJIOTMYECKOH U COLMaNbHON HepuorHcckut akot A1
HOi HATIPABJICHHOCTH, MenneneeBa, 3aKOH  COXpaHEHUS

NeSTeTbHOCTH CrnocoGHOCTh MHUIIUMPOBATh, Macchbl), 3aKOHOMEPHOCTH,




IPUMCHUTCIIbHO
K pa3sjiIndIHbIX
KOHTCKCTaM

TUTAHUPOBATh H
CaMOCTOSITEJIBHO BBIMOJNHATh TaKyHO
JNIEATEIBHOCTD,
- MIHTEPEC K Pa3IMYHbBIX chepam
npoeccHOoHaNBHOM
JCSATCIIBHOCTH,
- OBJIQJICHHE
y4eOHBIMU 5
[T03HABATEIBHBIMH JICHCTBUSIMHU:
a) 6azoevle nocudecKue 0elCmeust:
CaMOCTOSITEJIBHO (DOPMYITUPOBATH
aKTyaJIM3HUPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBCHHBIN
NPHU3HAK WM OCHOBAHHUS IS
00001IeHHST;
- ONpEICIATh IIEJH JACITCIBHOCTH,
MapaMeTphl ¥ KPUTEPUH UX TOCTHKCHHUS;
- BBIBJIATH 3aKOHOMEPHOCTH U
MPOTHUBOPEYHUS B
[paccMaTpUBaEMBbIX SIBJICHUSIX;

YHUBCPCAJIIbHBIMHA

- BHOCUTb KOPPCKTHBLI B

- JCATCIIBHOCTD, OLICHUBATb
COOTBCTCTBUC PE3YyJIbTATOB neJrx,
OLCHHUBAThb pucKku HOCHG[[CTBI/Iﬁ
ACATCIIBHOCTU,

- pa3BUBaTh KpPEATUBHOE MBbIIUICHHE]
IIpU pelIeHUN
KU3HEHHBIX MTPO0sIeM

0) Oazoevle  UCCIE008AMENbCKUE
Oeticmeusi:
- BIIAJETh HaBBIKAMU yueOHO-

HCCIIEIOBATENLCKON | MIPOEKTHOM
JESATETbHOCTH, HABBIKAMU PA3pEIICHUS
npooJem;

CHMBOJIMYCCKHUI SI3BIK XHUMWH,
(haxTonoruyecKue CBE/ICHUSA 0
CBOMCTBaX, COCTaBe, MOJYYCHUH U
0e30macHOM HCIOJIF30BAHUH
BOKHEHUIIMX  HEOPTaHUYECKUX u
OpTraHUYEeCKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JICSITEIIBHOCTH
YEeJIOBCKA,

- YMCTDb BBIABJIATH XapPAKTCPHBIC [IPU3HAKHA
N B3aMMOCBA3b U3YUYCHHBIX HOHHTHﬁ,
NPUMCHATHL COOTBCTCTBYIOIIHC ITOHATHA
npu OnrcCaHue CTpPOCHUSA U CBOMCTB

HCOPTaHUYCCKUX U OpTaHUYCCKUX
BCIICCTB n nux npeBpameHHﬁ;
BBIBJIATH B3aMMOCBA3b XHUMHWYCCKHX
3HAHUM C IIOHATHUAMU u
NpeACTaBJICHUSIMU APYTrux
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB

- YMeTb MCNo1b30BaTb
HanmeHOBaHUuA XUMUNYeCKUxX

COeAMHEHUN MEXIYHAPOTHOTO COM3a
TEOPETUYECKOM M MPUKIAJHOA XUMHU U
TPUBHANbHBIE HAa3BaHUS BaXXHEHIIHMX
BEIICCTB (aTHIIEH, alleTHJICH,
rmuepus, ¢enosn, ¢dopManbIerus,
YKCYCHasi KUCJOTa, TJIMIMH, YrapHbId
ra3, YrJIeKHCIbIi Tra3, aMMHaK,
raiicHas U3BeCTh, HETallleHas U3BECTh,
MUTHEBAS COJAa U JAPYTUX), COCTABIISThH
(hopMyIbI HEOPTraHUYECKUX u




- BBIABJIATH MNpUYUHHO-
CIICACTBCHHBIC CBA3HU n
AKTyaJIU3UpOBAThH 3a71a4y, BbBIAIBUI'ATb
THUIIOTE3y €€  pPCHICHUA, HAXOAUTb

apryMEHTBl JJIs JI0Ka3aTelbCTBA CBOMX
YTBEPKJICHHUN, 3a1aBaTh HapaMeTpbl
U KPUTEPUU PEIICHNUS;
- aHAJM3UPOBATh IOJYYCHHbIE B
XOJI€ PEIICHHs 3aJaud pe3yNbTaThl,
KPUTUYECKHU OLICHUBATH ux
JOCTOBEPHOCTb, IIPOTHO3UPOBATh
W3MEHEHHE B HOBBIX YCIIOBHSIX;
pa3BUBaTh KPEATUBHOE MBIIUICHHUE]
NPU PEILIeHNH )KU3HEHHBIX MTpodiieM

OpraHnM4eCKuX  BCHICCTB, YPaBHCHUA
XUMHYCCKHUX peaKm/Iﬁ, OOBSACHATH UX
CMBICJI; TIOATBCPIKAATb XaAPAKTCPHBIC

XUMUYECKHE  CBOMCTBA  BELIECTB
COOTBETCTBYIOIIMMH

JKCIEPUMEHTAMH " 3aIUCsIMU
YPaBHEHUI XUMUUYECKUX PEaKLH;

- YMETh YCTaHABJIMBATh
IIPUHAJJIEKHOCTD M3Y4ECHHBIX
HEOPTaHWYECKUX W  OpPraHUYECKHUX

BCHICCTB K OINPCACICHHBIC KJIaCCaM U

rpynmnam COCMHECHUM,
XapakTepu30BaTb UX  COCTaB U
Ba)XHEHIIME CBOWCTBA; OMNPEHEIAThH
BU/IBI XUMHUYECKHUX CBsI3ei
(KoBasIeHTHaA, HOHHAs,

MCTAJITIMYCCKas, BO,Z[OpO,[[HaH), THIIbI
KPpUCTAUIMYCCKUX PCIICTOK BCUICCTB,

KJIaCCU(PHUILIUPOBATDH XHUMHYECKUE
peaxiuu;

- chopMHpOBaTh MPEICTABICHUS: O
XUMUYECKON COCTAaBJISIIOLIEH

€CTECTBEHHOHAYYHON KapTUHBI MUDa,
poJii XMMHMHM B TIO3HAHUA SIBJICHUIM

TPHUPOIH, B dbopmupoBaHUn
KYJIbTYPBI JMYHOCTH, ee
(yHKIIMOHATLHOM IPaMOTHOCTH,
HE00X0IMMOM Uit peleHus

MIPAKTUYECKUX 3aJa4 U IKOJOTUYECKH
000CHOBAHHOTO OTHOILIEHHS K CBOEMY
30POBBIO U IPUPOJIHOU CPEE;

- yMeTb MNPOBOJUTH pacyeTbl IO
XUMHYECKUM bopmynamu u
YPaBHEHUSIMU XUMUYECKUX PEAKIUi C
HCIOJIb30BaHUEM ¢duznyeckux
BEJIMYMH, XapaKTEePU3yIOIUX
BEIIECTBA c KOJIMYECTBEHHOU
CTOPOHBI: MAacchl, o0béma
(HOpMaJIbHBIE YCIIOBUS) rasos,
KOJIMYECTBA BELIECTBA; MCMOJIb30BATh
CUCTEMHbIE XMMHMYECKHE 3HAHUS AJIs
NPUHATUS PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYallUsIX, CBS3aHHBIX C
BELLLECTBAMM U MX NPUMEHEHNEM




K 02.
HUcnonn3oBath

COBpPEMEHHbIE
cpencTsa

MIOUCKA,

aHaM3a u
WHTEpHOpeTauu
uH(popManuu U
UH(OpMAIOHHBIE

TEXHOJIOTUHU
npodeccuoHab-
HOM JICATEITBHOCTH

B ob6nactu HOEHHOCTHU HAYYHOTO

MTO3HAHUS: Cc(OPMHUPOBAHHOCTH
MHPOBO33pEHHS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO  Pa3BUTHSA
HayK U OONIECTBEHHOM  MpPaKTUKH,
OCHOBaHHOTO Ha

JUANoTre KYyIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHMIO CBOETO MECTa B

MONHUKYJIBTYPHOM MUPE;

- COBEpLICHCTBOBAHHE S3bIKOBOH 1

YUTATENbCKOH KYNBTYpHl Kak CpencTBa
B3aHMOJICHCTBUS ~ MEXKAY JIOABMH H
TIO3HAHUS MUDA;

- OCO3HAaHME IEHHOCTH Hay4HOM

JIeATENBHOCTH, TOTOBHOCTb

OCYILECTBIATH IPOEKTHYIO u

HCCIIE0BATENBCKYIO IeSTEIBHOCTD

VH/IMBUIYATBHO U B TPYIIIIC;

OBnangeHue  yHUBEPCAIbHBIMH )

TI03HABATEJIBHBIMU JICHCTBUSMMU:

6) paboma c uHghopmayue:

- BUQJETh  HABBIKAMH  TIOJNYYEHUS

MH)OpMAINK U3 UCTOUYHUKOB Pa3HBIX

THIIOB, CaMOCTOATEIBHO (bopm

HpeJICTaBIEHNUS;

- cO31aBaTh TEKCTHl B  PasIM4HBIX

Gopmarax ¢ yu€éroM  Ha3HaueHHSA

MHPOpMAlMK ¥ IENEeBON ayIUTOpPHH,

BBIOMpast ONTHMAJBHYIO Gopmy

TNPECTaBICHAS W BU3YyaJIM3allHH;

- OLICHUBATh  JIOCTOBEPHOCTb,
JIETUTHMHOCTH UH(POPMAIIHH, ee
COOTBETCTBUE MPABOBBIM |

MOPAIIbHO-3TUYECKUM HOpHAM;

- HUCHOJb30BaTh CPEICTBA

MH()OPMALTMOHHBIX u

KOMMYHHKAITUOHHBIX TEXHOJIOTHI B
eraTI/IBHBIX M OpraHU3alfUOHHBIX

cobmoieHreM TpeOOBaHUH PrOHOMUKH,

TEXHUKH

besomacHOCTH , TUTHEHBI,
pecypcocOepekeHus IPaBOBBIX U

TUYECKUX HOPM, HOPM
MHPOPMAIMOHHON OE30TIaCHOCTH;

- BNafieTb HaBbIKAMM PACMNO3HABaHMA U
3aWMTbl MHPOPMALMKM, MHOOPMALMOHHOW
6e30nacHOCTM IMYHOCTH;

- YMeTb MNJaHMPOBATb M BbINOJIHATb
XUMUYECKUI " 3KCNepPUMeEHT
(npeBpaleHun OpraHUYecKmnx
BellecTs npu HarpeBaHuy,
nosiydeHne 3TUNEHA U U3YYEHUE €ro
CBOWMCTB, KauyeCTBEHHbIE peaKuMn Ha
anbAaernapl, Kpaxman,  YKCYCHYIO
KUCNOTy; JeHaTypanus OenKkoB Mpu
HArpeBaHUM, I[BETHBIE PEAKIUHN OENKOB,;
MPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
OMPENENATh Cpely BOIHBIX PAacTBOPOB,
KaueCTBEHHBIE peakuuu Ha Cynbgar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH

aMMOHWUSI;, pelaTh SKCIEPUMEHTAIbHbIE
3agayn 1o TeMam "Meramibl" U
"Hemetannsl") B  COOTBETCTBUH C

IpaBUIaMH TEXHUKH 0€30MacHOCTU MpH
o0OpareHuu c BEI[ECTBAMHU u
nabopaTopHble 000py10BaHHEM;
TPECTaBIATh PE3YNbTaThl XUMHYECKOTO
sKclepuMeHTa B Qopme  3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peaKuuil
1 (GOopMyITHPOBATH BHIBOJBI Ha OCHOBE
3TUX PE3YNbTATOB;

- yMeTh  AHAIU3UPOBATH  XUMHYECKYIO
MH)OPMANNIO, TONYyYaeMYyI0 M3 Da3HBIX
MICTOYHHUKOB (cpexctB MaccoBOH
nHhopmanuu, cetb VIHTEpHET U ApyrHE);

- BIIAJIETh OCHOBHBIMU MeTOflaMH
HAyYyHOr0  TIO3HAHMA  BEUIECTB |
XHUMUYECKUX  sBIEHMH  (HabmrojeHue,
M3MEpEHHE, SKCTIEPUMEHT,
MO/IETPOBAHNE);

- yMETb MpPOBOJUTH pPacyeTbl IO
XUMHYECKUM bopmynam u

YPaBHEHUSM XHMHUYECKUX PEaKIMH C
HCIOJIb30BaHUEM buznyeckux
BEJIMYMH, XapaKTepPU3YIOLIMX BEIleCTBa
C KOJIMYECTBEHHOW CTOPOHBI: MACCHl,
00bEMa (HOpMalIbHbBIE YCIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHBIE XUMHUYECKHUE 3HAHUS IS
NPUHATUS PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C
BEIIECTBAMU U UX NPUMEHEHHEM




OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO,| - YMEThb IUIAHHPOBATE U BBINONIHATH
OddexTrBHO CaMOCTOSITEIBHOCTH M CAMOOTIPE/ICIICHHIO; | XUMHYECKUN IKCTIEPUMEHT]
B3aHHOIEHCTBO- -OBJIAJICHAE HaBBIKAMH y4eOHO-| (IIPEBPAILICHNs OPTaHMYECKUX BEIIECTB
BaTh U paboTaTh HCCIIEI0BATENBCKOM, TIPH HATPEBAHWH, IOIyUYEHHE JTUICHA W
B KOJIUIEKTHUBE H TIPOEKTHOW M COLMANLHOM AEATENBHOCTH; U3Y4YEHHUE €ro
KOMaH[IC Osnanenue YHUBEPCATLHBIMY| CBOMCTB, KAUECTBCHHBIC pEAKIMM Ha|
KOMMYHHKaTHBHBIMH AIBIETHB, Kpaxmar, YKCYCHYIO
JENCTBUAMMU: KHUCJIIOTY;
6) cOBMECTHas JEATENBHOCTB: JeHaTypaiusi OeNKoB TpH HArpeBaHMH,
- MIOHMMATb n UCIIONB30BaTh| [BETHBIE PEAKIHH OEIKOB; TPOBOINTH
HpPENMYIIECTBA KOMaH/THOM u| peakuud  HOHHOro  OOMeHa,
VH/IUBAYAIbHOH padoTh; OTIPEJETIATH CPEY BO/IHBIX|
- TPUHUMATh ILEIH COBMECTHOM pacTBOpPOB, KAYECTBEHHBIC
JeSTeIbHOCTH, OpTraHM30BbIBATH u| peakuuu Ha cyabdar-, KapOoHAT- H|
KOOPJMHHUPOBATh JCHCTBUA IO €€ XJIOPU/I-AHUOHBI, Ha KaTHOH aMMOHHS;
JOCTHKEHUS: COCTABIIATh IU1aH pelmarb OKCIHEPUMEHTANIbHBIE  337aul
pacupenenaTb poad ¢ yd4eToM MHeHmi| M0 Temam "Mertamisl" u
YYaCTHHKOB 00CyXIaTh pesynpratel| "Hemeramne') B COOTBETCTBHM €
COBMECTHOM paloTHI, NPaBUJIAMHA  TEXHUKH  0E30MaCHOCTH|
- KOOpJMHHMPOBATh U BBIIOJNHATH PaboTy B| MPH OOpAIlEHMH C BEIIECTBAMU U
YCIOBHSX PEANbHOTO,  BHPTYalbHOro u| J1A0OpaTOpHEIE 000pyI0BaHKUEM;
KOMOMHHPOBAHHOTO B3aHMOICHCTBHS; TPEICTaBIATh pe3yibTaThl
- OCYIIECTBISITH IO3UTHBHOC XMMHYECKOTO HKCIIEPUMEHTA B
CTPaTErN4YECKOe TIOBE/IEHHE B dopme 3ammcu ypaBHEHHUI]
Pa3IMIHBIX CHTYyalusIX, COOTBETCTBYIOLIMX peaxuuii 7|
[IposiBNATE TBOPUECTBO W BOOOpakKEHHE, (opmymmpoBaTh BBIBOJIbI Hay
OBITh MHHUIHATHBHBIM OCHOBE 3THX pPE3yJIbTaTOB
OBnageHne yHUBEPCaJIbHBIMU
PETYIATHBHBIMH IEHCTBUSMU:
T) npunsmue ceos u Opyeux iooetl:
- IPUHAMATh MOTHBBI M apTyMEHTHI JPYTHX|
TOZIen
TIpH aHANM3E PE3YIbTATOB IEATCIBHOCTH,
- NPU3HABAaTh CBOE MPaBO W IIPaBO JAPYTHX|
JTOZIEN Ha
OIIHOKH;
- pa3BMBaTh CHOCOOHOCTH TOHMMATh MHp C
TIO3ULUH
JIPyToro 4eJoBeKa;
OK 07. - B obnacTu 9KOJIOTHYECKOTO| -  c(hopMUPOBATh
CopelicTBOBarh BOCITUTAHUS: NpeacTaBICHUI: O XUMHAYECKOU
COXPaHEHHUIO - c(hOpPMHUPOBAHHOCTh  IKOJOTHIECKOU | cOCTABIISIOMICH
0pr>KaIOH_[eI71 KYJIbTYPBI, IIOHUMAHUC BIIMSAHUA eCTeCTBeHHOHay‘IHOﬁ KapTHHBI
Cpe€anl, CONHATIBPHO-3KOHOMHUYCCKHUX  TIPOLUECCOB | Mupa, pOJM XHMMHMHU B MNO3HAHUHU
pecypcocOepexe- Ha COCTOSHHE HNPHPOJHOM M COLMATBHOW | sBIIEHMI HPUPOIH, B
HHUIO, IIPUMCHATH | CPCAbL, OCO3HAaHUEC NI00ATEHOTO q)OpMI/IpOBaHI/II/I YMCHUA u
3HaHUA 00 XapaKTepa 3KOJIOTHICCKUX HpO6J‘IeM; KYJIbTYpPbI JUYHOCTH, ee
HU3MEHEHHUH - IJaHUPOBAHME M  OCYIIECTBIEHHUE | (yHKIMOHAIBHOM rpaMOTHOCTH,
KJIMMara, JCUCTBUI B OKpYKalUIEH Cpele Ha | HeoOXOAUMOU JUIS pEeLICHHS
MPUHLIUIBI OCHOBE 3HAHMA L€ YCTOMYMBOIO | MPAKTHUCCKUX 3a1a4 u
OepexKIIMBOTO Pa3BUTHSI YETIOBEYECTBA; 3KOJIOTUYECKA 000CHOBaHHOTO
IIPOU3BO/JICTBA, AKTUBHOE HEIPUATUE JEHCTBUI, OTHOIIEHHS K CBOEMY 3J0POBBIO H
2 pexTHBHO MPUHOCSIINX BpPEN IPUPOIHOI cpene;




JEVICTBOBATh
Ype3BBIYANHBIX
CUTYyaIIsAX

OKpYXAIoIIeH cpene;

- yMEHHE MIPOTHO3UPOBATH

HeOJIaronpusITHbHIE 9KOJIOTHYECKUE

MTOCJIEACTBUS MpeanpuHIMAaeMBbIX

JEVCTBUH, IPENOTBPALIATh UX;

- pacIIMpeHue OIbITA JEATENBHOCTH
9KOJIOTUYECKON

HaIpaBJICHHOCTH;

OBJIaJICHUE HaBBIKAMH y4e0OHO-

HCCJIEIOBATENBCKOM, MIPOEKTHOMN 5]

COIMAJIbHOM 1€ TEILHOCTH;

YMETH co0IoaaTh MIPaBUJI|
9KOJIOTUYECKU Lesiecoo0pazHoro
MOBENCHUSI B OBITY M TPYIAOBOH
JEeSITEIbHOCTH B LEISAX COXPAaHEHUS]
CBOETO 3/I0pPOBBbSI M  OKPYXaroIIey
TPUPOIHOM Ccpepl; YUHTHIBATH|
ONACHOCTh BO3ACHCTBUS HAa IKHUBBIC
OpraHu3Mbl ONpEJENCHHBIX BEIIECTB,
HOHHUMAS CMBICIT THOKa3aTens
HPENEITBHOM JOITYCTUMOH
KOHILICHTPALMN




2. CTPYKTYPA U COAEPKAHUE YYEFHOM JJUCIHUATLIVHBI

2.1. O6vem yuebnoii oucyuniuHnsl U 6U0bl y4eOHOll padomuol

Bun yuyeOHoii padoThI

Oo6vem uacos

MaxkcumaJibHas yueOHasi Harpy3Ka (Bcero) 72
B 1.4.
Oobs3aTennbHas ayiuTOpHAas yuyeOHas 64
Harpy3ka (Bcero)
B TOM YHUCJIE:
3aHTHUS JIEKIIMOHHOTO THUIIA 26
IIPAKTUYECKUE 3aHATHS 38
IIpogeccuoHaNIbLHO-0PHEHTHPOBAHHOE
coaepxkaHue  (Coaep:KaHWe  NPHUKJIATHOTO 8*
MoayJs)*
B Tom uyncne
3aHATHS JEKIIMOHHOTrO THUMma* 8*
MPAKTUYECKHUE 3aHATHS --
IIpome:xxyToYHass aTrecTanus au@szager

2.2. Cmpykmypa oucyuniunsl

KoanuecTBoO ay)lmopmﬂx qacoB
HanmenoBanue pa3aesioB u TeM Bcero Teopernueckoe IIpakTHyeckue
o0yueHue 3aHATHSA
Paznen 1. OcHOBBI CTPOEHNS BellleCTBa 2 4
Tema 1.1 CtpoeHnE aTOMOB XUMHUYECKUX ) )
AJIEMEHTOB M TIPUPOJIa XUMUIECKOHN CBSI3H
Tema 1.2 Ilepuoanueckuii 3akoH 1 Tadmmua /. 2 ) )
. Menaeneena.
Paznen 2. XumMuueckne peakunu 8 4 4
Tema 2.1 Tumsl XUMUYECKUX PEAKITUN 4 2 2
Tema 2.2 DnekTponuTHIecKas JUCCOIUAIIHAS 1 4 ) )
MOHHBIN 00MeH
Pazgen 3. CTpoenue u cBoiicTBa 14 3 6
HEOPraHU4YeCKHUX BelIeCTB
Tewma 3.1 Knaccuduxamms, HOMEHKIATypa U 4 ) )
CTPOCHHE HEOPTraHWYIECKHUX BEIIECTB
Tema 3.2 DU3HKO-XUMHUYCCKUE CBOMCTBA ] 6 )
HEOPTaHUYECKHUX BEIIECTB
Tewma 3.3 Unentuduranus HEOPraHMYECKUX ) i )
BCIICCTB
Paznen 4. CTpoenue u cBOMCTBA 2 14 12
OpPraHUYecKHX BelleCTB
Tema 4.1 Knaccugukarus, HOMEHKIATypa U 4 ) )
CTPOCHHE OPTaHWYECKHUX BEIIECTB
Tema 4.2 CpoiicTBa OpraHUIECKUX 12 6 6
COCTUHCHUI
Tema 4.3 Uaentuduxamnmsi opraHMYECKUX 6 4 )
BCIICCTB
Tema 4.4 3HaueHne ¥ NpUMEHEHHUE 4 2 2




OpPTraHUYCCKUX BCUICCTB B HpOHBBO,I[CTBGHHOﬁ
JCATCIPHOCTH YCJIOBCKA

Pa3gen 5. Kunernueckue u

TePMOAMHAMHYECKHE 3aKOHOMEPHOCTH 4 2 2
NPOTEKAHUSI XMMHYECKUX pPeakuuii

Tema 5.1. CKOpOCTh XUMHUYECKUX PEAKIIHH. 4 ) )
XuUMHYECKOE pAaBHOBECHE.

Paznea 6. PacTtBopsl 6 2 4
Tewma 6.1. [lonsiTue o pacTBopax 4 2 2
Tema 6.2. MccnegoBanue cBOMCTB pacTBOPOB 2 - 2

IIpodeccnoHaNIbLHO-0PHMEHTHPOBAHHOE

cojiep:kaHue (copep:KaHHe MPUKJIATHOTO

MOYJIfA)*
Pazges 7. Xumus liﬁblTy H g 9% 6+
NPOU3BOJACTBEHHOM [1eSITeJIbHOCTH YeJI0BeKa
Tewma.7.1. Xumust B ObITY U IPOU3BOICTBEHHON g* % 6
JeSITENIbHOCTH YeJIOBEKa
Bcero no qucuuninHe 72 34 38

2.3 Temamuueckuii naan u cooepicanue y4eOHou OUCUUNIUHDL

Haunmeno Coaep:xanue yueOHOIro MaTepuaja, MpaKTHYecKHe padoThbl, O6bem | ®opmu
BaHHeE camocTosTeJIbHAsl padoTa 00yuaroluxcs, Kypcopas padora (eciu 1acoB | pyemble
paszmesios npexycMOTPeHa) Kommer
H TEeM CHIMH
1 2 3 4
Pazaen 1. OcHOBBI CTPOEHMS BellleCTBa 6
Tema Conep:xxaHue yueOHOT0 MaTepuaa 4
1.1 TeopeTuueckoe o0yueHue 2 OK 01
Crpoen | Cospemennast MOJIENb CTPOCHHS aTOMa. CHMBONHYECKHIA 31K XHMHH. 2
ue XUMAYECKHH 3TeMEeHT. DNEeKTPOHHAs KOH(PUTYpaIHs aToMa.
atoMoB | Kiaccuukanys XAMAYECKUX SIIEMEHTOB (S-, p-, d-2JIEMEHTBHI).
xumu4e | BaneHTHbIE aNeKTpOHBI. BaneHTHOCTD. DeKTpoHHAs MPHpPOAa
CKHUX XMMHYECKOHN CBA3H. DNEKTPOOTPULIATENBHOCTD. BUIbI XUMUYECKOH CBI3U
3JIEMEHT | (KOBaJeHTHAs, HOHHAS, METAJUTMIECKasi, BOZOPOIHAS) U CTIOCOOBI ee
OB U 00pazoBaHus
npupon
a I[IpakTHYeckue 3aHATUS 2
Xumu4ie | [Ipaktuueckas padora Nel CocraBieHue rjoccapus no TemMe « 2
CKOii CTpoeHne aTOMOB XMMH4YECKHUX 3JIeMEHTOB U IPUPOAA
CBS3U XMMUYECKON CBSA3ZW»
CocraBnenue  riaoccapusi: BemecrBo. Atom. Monekyna.
Xumuyeckuil aneMeHT. Aimorponusi. IIpocTeie W clOXKHBIE
BemiecTBa. KadecTBeHHBII M KOJMYECTBEHHBIM COCTaB BEILECTB.
Xumuueckue 3HaKH W (GopMmynbl. OTHOCHTENBHBIE aTOMHAs W
MousieKyisipHas maccel. KommdectBo BemiectBa.  CTexuomeTpus.
3aKOH COXpaHEHHS MacChl BEUIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTB MOJIEKYJISIPHOM CTPYKTYphI. 3aKOH ABOTaipo
Tema Conep:xxaHue yueOHOT0 MaTepuaja 2
1.2 IIpakTH4YecKkHe 3aHATHSA 2
OKO01
Iepuon | IpakTuueckas padora Ne2 «CTpoeHune aToma ¢
HYECKHi | ucnosib3oBanueM Tadaunsbl J[. U. MenneneeBa» CoBpeMeHHast OK 02
3aKO0H M| dpopmymupoBka [lepuogudeckoro 3akona. 3HadeHHE 2




Tabiuua | I[lepuonnueckoro 3akona u Ilepnonnueckon cHCTEMBI XUMHYECKHX

. W. anemenToB J[. 1. MenneneeBa 1 pa3BUTHS HAyKH U IOHUMaHUS

Menaea | XUMHAYECKOH KapTUHBI MUPa. OTKPBITHE HOBBIX XUMHUYECKUX

eeBa. 3JIEMEHTOB. XapaKTEPUCTHKA XUMHUUECKHUX 3JIEMEHTOB
(MeTaymMYeckne/HeMeTaNIMIeCKIe CBOMCTBA,
3NEKTPOOTPHULATENBHOCTh XUMHUECKUX 3JIEMEHTOB)

Pa3nen 2. XumMuueckue peakuuu 8

Tema Conep:xanue y4eOHOr0 MaTepHalia 4 OK 01

2.1 TeopeTuueckoe o0yueHue 2

Tunet Kraccupukarmass W THIBI  XUMWYeCKHX —peaKiuii ¢ ydacrdem | 2

XUMHYEe | Heopranmdeckmx BemectB.  (CocTaBleHWEe  ypaBHEHWH  peakiuid

CKHX COCIIMHEHNS, PA3NOKEHHS, 3aMEIICHUs, OOMEHa, B T.4. PEAKIMH TOPEHHH,

peakuu | OKHCIICHHS- BOCCTaHOBIICHUSL.

i VYpaBHEHHST ~ OKWCIICHHS-BOCCTAaHOBJICHHS.  CTEleHb  OKHCIICHHUS.
Oxucirens ©  BoccTaHoBUTENb. COCTaBIeHHE U ypaBHUBAaHHE
OKHUCIUTENFHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA  METOMOM  JNIEKTPOHHOTO
Oamanca. OKHCIHTENHHO-BOCCTAHOBHTENbHBIE pEAKIMHd B  TMPHPOJE,
TPOU3BOJCTBEHHBIX IIPOLECCAX M KU3HEAEATEIBHOCTH OPraHW3MOB.
Knaccndukaimmss u THOBI  XUMHYECKMX PEAKIMHA C  ydacTHeM
Heopranmdeckux  BemiecTB.  CocCTaBleHME — ypaBHEHMH — peakuuid
COCIIMHEHNS, PA3NOKEHHS, 3aMEIIeHUs, OOMEHa, B T.4. PEAKIMH TOPEHHH,
OKHCIIEHHS- BOCCTAHOBJICHMSL.

VYpaBHEHHs ~ OKHCIICHHUS-BOCCTaHOBJieHHs.  CTereHb  OKHUCIICHUSL
Oxucimrens W BoccraHoButenb. CocTaBneHue U yYpaBHUBAHHE
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH  METOJOM  JNIEKTPOHHOTO
Oamanca. OKMCIHMTENBHO-BOCCTAHOBUTENBHBIC —PEAKIMH B MPHPOJE,
MPOU3BOICTBEHHBIX MPOLECCAX M KUIHEACITENBHOCTA OPTaHN3MOB
I[IpakTHYeckue 3aHATUS 2
[pakTuyeckass padora Ne3 «Tunbl XMMHYECKUX peaKIuii» 2
Knaccndukaimmss #u  THOBI  XMMHYECKMX PEAKIMHA C  ydacTHeM
Heopranmdeckux  BemiecTB.  CoCTaBleHME  ypaBHEHHMH — peakuuid
COCIIMHEHNS, PA3NOKEHHS, 3aMEIIeHUs, OOMEHa, B T.4. PEAKIMH TOPEHHH,
OKHCIIEHHS- BOCCTAHOBJICHMSL.

VYpaBHEHHs ~ OKHCIICHHUS-BOCCTaHOBJieHHs.  CTereHb  OKHUCIICHUSL
Oxucimrens W BoccraHoButenb. CocTaBneHue U yYpaBHUBAHHE
OKHCIUTENBHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  METOJOM  JNIEKTPOHHOTO
Oamanca. OKHCIHMTENBHO-BOCCTAHOBUTENBHBIC PEAKIMH B MPHPOJIE,
HPOU3BOICTBEHHBIX MPOLECCAX M KUIHEACATENBHOCTA OPTaHU3MOB.

Tema Coaep:xkaHue y41eOHOro MaTepuaJja 4 OK 01

2.2 TeopeTuueckoe o0yueHue 2 OK 04

OaeKkTp | Teopus 3IEKTPOIMTHICCKON uccomuanui. VOHBI. DIEKTPOIUTHL, 2

OJIMTHYE | HEANIEKTPOIUTHL. Peakimu monHOTO OOMeHa. CocTaBleHWE peaKiuid

ckast HOHHOTO OOMEHa MYyTEM COCTABJICHMS MX MOJHBIX U COKPAILCHHBIX

JAHCCOIM | MOHHBIX ypaBHEHHWH. KHWCIOTHO-OCHOBHBIE peakivy. 3aJaHus Ha

anua u COCTaBJICHUE MOHHBIX PEaKIUil

HOHHBI

o0MeH IIpakTH4YecKue 3aHATHS 2




IIpakTuyeckas padora Ned PemeHue 3KcnepUMMEHTAJIbHBIX
3aa4 Mo TeMe «JIeKTPOJIMTHYEeCKAs JUCCOLUALUS»
HccnenoBanne THHOB (MO COCTaBy W KOJMYECTBY MCXOIOHBIX U
00pa3yonmxcs BeilecTB) W MPU3HAKOB XMMHUYECKHX peakimil. [IpoBenenue
peaxiuii HOHHOTO OOMEHa, OTpe/eNeHHe CPebl BOIHBIX PacTBOPOB. 3amaHuUS
Ha COCTABJICHHE MOHHBIX PeaKUui

Pa3nen 3. CtpoeHue u cBoiicTBa HEOPraHUYeCKUX BellleCTB 14
Tema Coaep:xaHue y4eOHOro MaTepuaJjia 4 0K 01
3.1 Teopernyeckoe odoyueHue 2 OK 02
Knacen | Tlpenmer Heoprammueckoit xumun. KiacC(UKamus HEOPraHMYECKHX 2
¢uxkanu | pemects. [Ipocteie u crnoxHbie BemectBa. OCHOBHBIE KIACCHI CIIOKHBIX JIR
s, BEIIECTB  (OKCHIBI, THUAPOKCHIBI, KHCIOTBI, COJNH). B3aumocBs3b
HOMEHK | HEOpPraHMYeCKMX  BEWIECTB.  ArperarHple ~ COCTOSHHSA  BEIIECTBA.
Jatypa | Kpucrammueckue n amopdusie BemecTsa. THITBI KPHCTALTHYECKHX PEIIETOK
U (aToMHas, ~MOJNEKyJspHAs, HOHHAi, METaIMYecKasi). 3aBHCHMOCThb
CTPOEHM | QU3MUECKUX CBOWCTB BEIIECTBA OT THIMA KPUCTAJUTMYCCKOH PENICTKH.
e 3aBHCHMOCTh XMMHYECKONM AKTHBHOCTH BELIECTB OT BUJA XUMHUECKOH
HEOPraH | CBI3M M TUMA KPUCTANIMYECKOH pemeTkd. I[lpudmHbl MHOTrOOOpasus
HYEeCKHUX | BEIIECTB
BellecTB
I[IpakTHYecKkue 3aHATHS 2
IIpakTuueckas padora Ne5 «Knaccudpukaumsa, HomeHKnatypa m 2
CTPOEHUe HeopraHM4eckux Beuecrs» HomeHknaTypa HeopraHUIeCcKuX
BEIIECTB: HA3BAHME BEINECTBA MCXOMS M3 MX XUMHYECKOH (HOPMYIBI WITH
COCTABIICHAE XUMHYECKOW (OPMYIBI MCXOAS W3 HA3BAaHHMS BEIIECTBA IO
mesxayHaponaoi (MFOITAK) nnm tpuBnansHO# HOMEHKIATYpe.
Pemrenne  mpakTHdeckMx ~— 3aJaHUl MO0 KJIACCHU(UKAIIHH,
HOMEHKJIAType M XHMHUYECKUM (OpMyJiaM HEOPTraHWYECKHX BEIIECTB
PA3NMYHBIX KJIAaccOB (YrapHbI ra3, YINEKHCIbIA ra3, aMMHAK, TalieHas
U3BECTh, HETalleHas W3BECTh, MUTHEBAS COJAA W JPYIUX): Ha3blBaTh U
COCTaBJIATh (bopmymbl XUMHYECKHX BEIIECTB, OMpEIeNATh
TPUHAJIECKHOCTD K KIaccy.
Wcrounnkn xuMuueckoil nH(OpMAamu (CpeacTB MacCoBOH MH(OpMAIWH,
cetb Wureprer wu gpyrue). Ilomck wuHpOpMamuy TO HA3BaHUSAM,
HICHTH(UKATOPAM, CTPYKTYPHBIM (hopMmysiam
Tema ConepxxaHue yueOHOT0 MaTepuaa 8
3.2 Teoperuueckoe o0yuenue 6 OK 01
®u3znko | Metaaibl. O0mme (Gu3nYecKue ¥ XHMHYECKHE CBOMCTBA METAJUIOB. 2 OK 02
- CrocoObl monmyueHus. 3HaY€HHE METAUIOB W HEMETANIOB B MPUPOAE H
XHMHUYE | KM3HEIEATENbHOCTH YENOBEKa M OpraHu3MoB. Kopposus MeTasioB: BHABI JK...
cKHe KOPPO3HH, CTIOCOOBI 3aIUTHI METAJIIOB OT KOPPO3UU
CBOIiCTB
a
HeopradH | Hemerauibl. O0npe GU3NYECKUE U XUMIIECKHE CBOMCTBA HEMETAILIOB. 2
H4YeCKHX | Turmrynsie cBoiictBa HemeraywioB [V— VII rpymm. Knaccudukarms u
BellleCTB | HOMEHKJIATYpa COCIMHEHWH HeMeTamioB. KpyroBopoTsl OHMOTEHHBIX
3JIEMEHTOB B IPUPOJIE
2

XuMHYeCKHe  CBOWCTBA  OCHOBHBIX  KJACCOB  HEOPTaHHYECKHX
BellecTB  (OKCHAOB, THAPOKCHAOB,  KUCIOT, COJNed U  Jp.).
3aKOHOMEPHOCTH B HM3MEHEHHWH CBOWCTB MPOCTBIX  BELIECTB,
BOJIOPOJHBIX COCAMHEHMH, BBICIIMX OKCHJIOB U THIPOKCHIOB




HpaKanecmle 3aHATHA

[S]

IIpakTnyeckas padora Ne6 «PuU3UKO-XMMHMYECKHE CBOIiCTBa
HeOpraHu4yeckux BemecTB» CocTaBlieHHE YPaBHEHHH XMMHYECKHX
peaKknui ¢ y4acTHEM MPOCTHIX M CIIOKHBIX HEOPraHWYECKHUX BEIIECTB:
METAJUIOB M HEMETaNIOB; OKCHAOB METa/UIOB, HEMETAJIOB U
aM(OTEpHBIX D3JIEMEHTOB; HEOPTaHWYECKHX KHCIOT, OCHOBAaHUU U
ampoTepHBIX THJIPOKCH/JIOB; HEOPTaHWYECKUX COJIEH,
XapaKTEPU3yIOIUX 150, CBOMCTBA. Pemenue IIPAKTUKO-
OPHUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha CBOWCTBA, COCTaB,
MOJIy4EHUE u 6e3omacHoe M CIIOJIb30BaHUE Ba)KHEHIINX
HEOPTraHWYECKHX BEIIECTB B OBITY M NPAKTHYECKOH AeATENbHOCTH
geJoBeKa

Tema

Coaep:xaHue Y4eOHOI0 MaTepHaJa

(5]

33

HpaKanecmle 3aHATUA

(5]

Hnentn
uxanu
|
HEeOpraH
HYEeCKUX
BeLeCTB

IIpakTHyeckas padora Ne7 «MneHTH(PUKALHUSI HEOPTAaHUYECKUX
BeleCTB». PerieHne 3KCepUMEHTAIBHBIX 337a4 M0 XUMUYECKUM
CBOMCTBaM METAUIOB M HEMETAJUIOB, II0 PAaCMO3HABAHUIO H
MTONTYYEHUS COEMHEHN METAJUIOB M HEMETAJUIOB.

Wnentndukanys HEOPTaHMIECKUX BEHIECTB C HCIIOJB30BAHUEM HX
(U3UKO-XMMUYECKAX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUH.
KauectBeHnble peakiuu Ha Cyib(ar-, KapOOHAT- M XJIOPUI-aHUOHEI, Ha
KaTHOH aMMOHUS

OK 01
OK 02
OK 04

Paznen 4. CTpOGHI/le M CBOMCTBa OpPraHM4e€CKuX BCIIECCTB

26

Tema 4.1
Kaaccudu
Kauus,
HOMEHKJIa
Typa u
cTpoeHHe
opraHuyec
KHX
BellecTB

Coneprkanue y4ed0HOro MaTepuasia

OK 01
NK...

1| Teopernueckoe odyueHue

[lossBneHne W pa3BUTHME OPTaHWYECKOM XMMHM KAaK HayKH.
IIpenmer  opranuyecko xumMuu. MecTo U 3HAYCHHE
OpTraHNYECKON XWMHHU B CHCTEME €CTECTBEHHBIX HAyK.
XUMHUECKOE CTPOEHHE KakK MOPSANOK COCOUHEHUS aTOMOB B
MOJIEKYJIE COTJIACHO HX BaJEHTHOCTH. OCHOBHBIE IOJIOKEHUS
TEOPUH XHMHUYECKOTO CTPOEHHS OPraHMYECKUX COCIHHEHHH
AM. DbyrnepoBa.  YriepoaHelii  CKEJIET  OpPraHU4ecKOn
MOJIEKYJIbI. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
CTPOCHHs MOJEKYI. M30Mepus U U30MepBHL.

[Monatne o QyaxuuonampHON Tpynme. Paamkan. I[lpuHIATIBL
KIacCU(PHUKAINKA OPTaHUYECKUX COSTUHEHWH. MexXTyHapoaHas
HOMEHKJIaTypa M HPHUHLUIB HOMEHKJIATYPBl OPraHUYeCKHX
coequHenunit. Ilonatne 00  a3zoTconepX alinx COCAUHEHHSX,
OMOJIOTMYECKH aKTHBHBIX BemlecTBax (yriieBojax, KUpax,
Oenkax M Ap.), BBICOKOMOJICKYISAPHBIX COCIWHEHHUAX (MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO)

MpakTuyeckue 3aHATUA

2

[pakTuueckast padora Ne§ «Kaaccupuxanusi, HOMEHKJIATYpA H
opranmveckux Beurects» HomeHkmarypa OpPTaHUYECKUX

coeauHeHnii  otaensHbIX KitaccoB (HackllieHHbIE, HEHa(

apoOMaTHUYECKHE YIJICBOJOPOMABI, CIUPTHI, (DEHOJIBI, aTbICTHIBI

2
CTpOeHu

IbIIIICHHDB]




KETOHBI, KapOOHOBBIE KHCJIOTHI W Jp.)
CocTaBlieHUE MOJHBIX U COKPANICHHBIX CTPYKTYPHBIX (GOPMYI
OpPTaHWYECKUX BEIIECTB OTACIBHBIX KJIACCOB,

HCMOJIb3Yd UX Ha3BaHUSI IO CUCTEMATUYE€CKOM U TPUBUATIBHOU
HOMEHKJIAType (STUJICH, alleTUIICH, TIIUIEPYH,

¢denon, dopmanpaernn, yKCycHas KHCIOTa, TIHIMH). Pacder
(bopMyIIBl  OpraHWYEeCKON MOJICKYJIIBI, UCXOIS 3 SJIEMEHTHOTO C(
apOMAaTHUYECKUE YTIICBOIOPObI, CHUPTHI, (DEHOJBI, AJTbIACTHIIBI
KapOOHOBBIE KHCIOTHI

u 1p.) CocraBrneHne TMOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX ()
OpraHMYECKUX BELIECTB OTIEIbHBIX KIIACCOB,
HCIIOJIB3YS UX Ha3BaHMS 110 CUCTEMAaTHYECKOM U TPUBHAIIbHOM
HOMEHKJIAType (3TUJICH, alleTUJICH, TJIUICPHH)
Pacuets! npocreiimeii GopMyibl OpraHHYECKO MOJIEKYIIBI

bl TIPOCT
cTaBa (B
KETOHb

OpMYIT

eiibIeit

)

L,

Tema 4.2.
CBoiicTBa
opraHuvec
-KHX
COeIMHEHHU

"

Cogep:KaHue yyebHoro matepuana

12

Teoperuueckoe odyueHue

DU3UKO-XMMUYECKUE CBOMCTBA OpPraHUYECKUX COECAUHEHUI
OTHENBHBIX  KJAcCOB  (OCOOCHHOCTH  KIaCCUPHKAMUA |
HOMEHKJIATYphl BHYTPH KJacca; TOMOJIOTHYECKUN psa W oOrmias
(bopmyra; m3omMepust; (HI3UYECKUEe CBOMCTBA; XUMUYECKHE CBOWCTBA;
CrocoOBI TIOJTY4EHHS):

— mOpeAesibHbIE YTJIEBOAOPOIbl (ajJKaHbl W LMKIOAIKAHBI).
l'openue merana Kak OJMH U3 OCHOBHBIX UCTOYHUKOB TEILIA B
MPOMBIIIIEHHOCTH ®  ObiTy.  CBO¥CTBAa  NMPUPOIHBIX
YIJIE€BOJIOPOJIOB, HAXOXIECHHWE B MPHUPOJE U IPUMEHEHHUE
AIKaHOB;

— HempeneibHble  (aJKEHbl, Q@JIKAHBI W  QJKaJueHbl) U

apoMaTHYeCKHe YrieBoJoponbl. ['opeHue anerniena

KaK UCTOYHHK BBICOKOTEMIIEPATYpPHOTO IUIAMEHHU JJIs1 CBApKHU U
PE3KH METAJLJIOB

—  KHCTIOPOJCOJCp)KAIINE COCNMHEHHs (CIUpPTHI ©  (hEHOJE,
KapOOHOBBIC KHCIOTBI W O(UPHI, aTbICTHIBI W KETOHBI, IKUPHI,
yrneBozbl). [lpakTudeckoe NpUMEHEHHE STHICHTIMKONS, TIHIEPHHA,
¢enoma. Ilpumenenne Qopmanbaernia, aneTatbIeruia, YKCYCHON
KUCTOTH. MBlIa KaKk CONM BBHICIIMX KapOOHOBBIX KUCIOT. Moromme
CBOMCTBa MbLIA

— a30TCOJEpKAIINE COCAMHEHHS (AMUHBI M aMHHOKHCIIOTHI, OCJKH).
BricokomonekynspHbie COCIMHEHUS (cuHTETHUECKHE u
OMOIOrMYecKu-aKTUBHbIE). MoHOMEp, TMOIMMep, CTPYKTYPHOE
3BeHo. [lomumepu3anus 3TUIEHA KaK OCHOBHOE HAIlPaBICHUE €ro
UCTIONb30BAHMSL.

I'eneTndeckas CBA3b MEXTY KIACCaMH OPTaHMYECKUX COEIMHEHUM

Hp AKTHYCCKHEC 3aHATUSA

IpakTnyeckas paGora Ne9 «CpoiicTBa  OpraHHYecKux
coeqnHeHUi» CBOWCTBA OPraHUIECKUX COSTMHEHUHN OT/ICNBHBIX KIIACCOB
(TpuBMaybHAs W MEKOyHApOAHAs HOMEHKJIATYpa, XUMHYECKUE
CBOMCTBA, CIOCOOBI TOJIyd€HHs): MpeAeNibHble (aJKaHbl |

LUKJIOAJIKAHbI), HENpeNeNbHbIe (aJKEeHbl, aJKHHbl W ANKaJheHbl) H

OK 01
OK 02
OK 04
JIK...




apOMaTHYEeCKHE YIJIEBOJOPOIBI, CHHPTHI W (PEHONBI, KapOOHOBBIE
KHCJIOTBl M 3(UPBI, aJbJeTUIbl U KETOHBI, aMHUHBI M aMHHOKHCIOTHI,
BBICOKOMOJIGKYJSIPDHBIE ~ COGMHEHHS. 3aJaHds HA  COCTaBJICHHE
YPAaBHEHUM XMMHUYECKHX pEaKIUid C YJ4acTHEM OPTaHUYECKUX
BEILECTB HA OCHOBAaHMM MX COCTAaBA W CTPOCHUS

IpakTuueckas padora Nel() «CocrtaBieHue cxeM peakuuii mo 2
neno4ykam mpespanienuii» CocTaBieHHE CXeM PEeakIyid (B TOM YHCIE
N0 MPEIJIOKEHHBIM IIETOYKAM MPEBPANICHHUI), XapaKTePU3yIOIIHX
XUMUYECKUE CBOMCTBA OPraHUYECKUX COCTUHEHUH OTAECIBHBIX KIIACCOB,
CrocoOBl MX TIONYYCHUS M HA3BaHWE OPraHWYECKUX COCIUHEHWH MO
TPUBUAJIBHOM MM MEKIYHAPOJHOM CUCTEMATUYECKON HOMEHKIIATYPE.
Pemenre npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKHX 3aaHUM Ha
CBOKCTBA OPraHMYECKUX COCTUHEHUI OTEIbHBIX KJIACCOB
IpakTuyeckas padora Nell «MoneaupoBaHue MoJeKYJI 2
OPraHU4YecKux BelecTB» MoAEIUpOBaHUE MOJICKYI u
XUMHYECKUX MOpPEBpAllCHUA HAa MNpUMEPE 3TaHa, HTUIICHA,
aleTUJICHA U JIp.
Tema 4.3 Conep:xkaHue y4eOHOro MaTepuajia 6
HNnentudu | Teoperuyeckoe obyuenune 4 OK 01
Kanus Oprannueckue coenuHeHusi. llpumeHenne u OuosOTHUECKAS OK 02
opraHuvec posib yrieBoJoB. OKHCIEHHE YIIIEBOAOB HMCTOYHHK JSHEPTUH 2
-KHX JKUBBIX Opranm3MoB. O0JIacTy MPUMEHEHUST aMUHOKHCIIOT. OK 04
BeLeCTB
[IpeBpamenust OesnkoB mui B oOpra€u3Me. buonornueckue
¢bynkm 6enkoB. buonorndeckue byHKIIN KHPOB. 2
Ponp
OpPTraHMYECKOl XMMHUHM B PENICHHH TPOOJIeM MUIIEBOM 0e30mMacHOCTH
IIpakTHyeckue 3aHATHS 2
IIpakTuyeckass padora Nel2 -“UnenTnuxanusi OpraHMYecKHX 2
COETMHEHMIA OTAEIBHBIX KJaccoB” lneHTH]UKAaUd  OpraHHYecKHX
COeMHEHUH OTIeNbHBIX KIAacCOB (HA MpUMepe albJAeTHHOB, Kpaxmana,
YKCYCHOH KHUCJIOTBI, O€IKOB W T.I.) C HCIOJB30BaHMEM HX (DUBHKO-
XMMHMYECKHUX CBOMCTB M XapaKTEPHBIX KaUECTBEHHBIX peakuuil. JleHaTypanus
Oenka mpu HarpeBaHuu. LIBeTHbIE peakiuu OEIKoB.
Tema 4.4 Coaep:xkanue yue0HOro MaTepHuajia 4 OK 01
3HaYeHHE Teoperuueckoe o0yueHue 2
u Pons oprammdeckoid XWMHUM B pEMIEHHMH TIPoOJIeM HSHEPreTHYEcKOH 2 OK 02
npumenen | 0€30MaCHOCTH, B Pa3BUTHH MEIMLMHbI, CO3aHAH HOBBIX MAaTEPUAIIOB, OK 04
ue HOBBIX HCTOYHHUKOB OHEpPTUM (aJbTEPHATHBHBIE WCTOYHHUKH NK
opranmyec | dHepruu). OnNacHOCT BO3JACHCTBUS HA JKMBBIE OPraHU3MBI
- OPTaHWYECKUX BEIIECTB OTACIBHBIX KIAccoB (YTJIEBOJOPOIEI,
KHX CIUPTHI, (PEHOJIBI, XJIOPOPTAHUICCKUE MPOU3BOIHBIC, aJIbJICTHIbI
BelecTB B | M JIP.), CMBICH IOKA3aTeNsl IIPEENIbHO IOMyCTUMON KOHIEHTPALIUH.
npoussojac | llpakTnyeckne 3anaTus 2
TBEHHOI IIpakTuyeckas padota Nel3 «Pacrno3HaBaHue IIaCTMACC U 2
JesiTeJJbHO BOJIOKOH»
C-TH BO3HUKHOBEHNE aHATUTUYECKOTO CUTHAJA C TOYKH 3PEHUSI XUMUYECKUX
yejgoBeKka | MPOLECCOB NIPU NPOTEKAHMHM KAaYECTBEHHON PEaKLMH, O3BOMIAIOIIEH
UJICHTH()UIMPOBATH MPEJIOKEHHBIC OPTAHUYECKHE BEIISCTBA
Pa3znen 5. Kuneruueckne U TepMOAMHAMUYE€CKHE 3aKOHOMEPHOCTH 4




MNPOTCKAHUA XUMHYCCKHUX peakum‘i

Tema 5.1. Coaep:xanue yue0HOro MaTepHaja 4 0K 01
Ckopocte | Teoperuveckoe oGyuenue 2 OK 02
XUMH4YeCK | CKOpOCTh pEaKkiiy, €€ 3aBHCUMOCTh OT Pa3MYHBIX (PaKTOPOB: 2
1704 MPUPOABl PEArHpYIOMIMX BELIECTB, KOHLEHTPALMH PEarupyromux JIK..
peakumi. BEIECTB, TEMIEPATypsl M IUIOMIAJM PEAKIMOHHONW TMOBEPXHOCTH.
Xumugeck | 1€MIOBEIC — S(QQEKTBI  XUMHMYECKMX — peakuuid.  OJK30- H
oe 3HJOTEPMHUYUECKHUE, PEAKIIHH.
paBHOBeCH OOparrMOoCTh peaKiii. XUMHUYECKOe PAaBHOBECHE W €0 CMEIICHUE
e MO/ ACHCTBHAEM DPA3NMUHBIX (PAKTOPOB (KOHIEHTPANHMS PEareHTOB HIH
OpPOIAYKTOB  pEakUuy, JaBICHUE, TeMmmeparypa) Uil  CO3JaHHA
ONTHMAIIbHBIX ~ YCJIOBHM  IPOTEKAHWS XUMHUYECKUX IPOLIECCOB.
[Tpunumn Jle -Illarense
IIpakTHyeckue 3aHATHS 2
IpakTuueckass padora Nel4 «CkopocTh XHMHYECKHX 2
peakumii. XuMHYeCKOoe paBHOBecHe.» PelleHHe NPaKTUKO-
OpPMEHTHPOBAHHBIX 3aJaHMH Ha aHaMM3 (DAKTOPOB, BIMAIONIMX HA
M3MEHEHHE CKOPOCTH XHMMHYECKOM peakuuH, B T.4. C IO3HLHHA
9KOJIOTHYECKU 1IENecO00Pa3HOr0 MOBEACHUSI B OBITY M TPYIOBOM
JEATENbHOCTH B LIEJSIX COXPAHEHHS CBOETO 3J0POBbS U OKpYKaromiei
HPUPOJHOM Cpelbl.
PemeHne npakTUKO-OpPUEHTHPOBAHHBIX 3aJaHUH HAa MPUMEHEHUE
npuniuna Jle-llarense 118 HaxOKACHWS HAMpPABICHUS CMELICHHS
paBHOBECHsS] XUMHYECKOH PEaKIuy M aHaIu3 (paKTOPOB, BIHSIONIMX HA
CMEUICHIE XMMUYECKOTO PABHOBECHSI
Pa3znen 6. PacTBopsl 6
Tema 6.1. Conep:kaHue y4eGHOro MaTepuajia 4 0K 01
Mounsitne o | Teopernueckoe o0yyenue 2 OK 02
PacTBOPAaX | pacrgopenne Kak (PU3MKO-XMMHUYECKHH Mporecc. PacTBOpHI. 2 OK 04
Crioco0bl  NPUTOTOBJICHHUSI ~ pPacTBOPoB.  PacTBopumocTh
MaccoBast 1oJisi pacTBOpeHHOTO BemiecTBa. CMBICT MOKa3aTess JIK...
MpeenbHO JOMYCTUMOM KOHLIEHTPAllMM M €r0 HCIOJIb30BaHUE
B OLICHKE 3KOJIOTMYECKON Oe30MacHOCTH.
[TpaBuiia 5KOJIOTHYECKH TIEIIECO00Pa3HOTO MMOBEICHHS B OBITY
U TPYIOBOW MAESATENBHOCTH B LEISAX COXPAaHECHHUS CBOETO
300pPOBbSI M OKpPYXaloIed MNPUPOJHOHW Cpeapl; OIACHOCTH
BO3/ICHCTBUS HA )KUBbIE OPTAHU3MBI ONIPE/ICICHHBIX BELIECTB.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN
Ha pacTBOPHI, UCIIOJIB3yEMbI€ B OBITOBOM M MPOWU3BOJACTBEHHOM
JEeSITEIBHOCTH YEJIOBEKa
IIpakTHYeckue 3aHATHS 2
IIpakTnyeckas padora Nel5S «IIpurotoBjieHue pacTBopa 2
3aJaHHOW KOHLEHTPaun»
[IpuroToBnenne pacTBOpoB 3adaHHON (maccoBoit, % )
KOHLEHTpauuu (C NPaKTUKO-OPHUEHTUPOBAHHBIMUA BOIIPOCAMH)
U OTIpe/IeTICHHE Cpebl BOAHBIX PACTBOPOB.
Pemenune 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB
Tema 6.2. Copepxanne yueOHOro MaTepuaja 2 OK 04
Hccaenosa | IIpakTuyeckue 3aHATHSA 2
-HHe IIpakTnyeckas padora Nel6 «Pemienne 3agay  Ha 2 AIK...
CBOIiCTB XHMHUYECKHE PeaK i)

pacTBOpoB




IIpo¢eccrnoHaTIbHO-OPHEHTHPOBAHHOE COACPKAHUE
(copep:xaHue MPUKJIATHOIO MOAYJIA)*

Pa3znen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eATEJILHOCTH YeJIOBEKA

8*

Tema.7.
1.
Xumus
B OBITY
"
MPOU3BO
JCTBEHH
ou
JaesiTelb
HOCTH
YeJI0BeK
a

Conep:xanue yuedOHOro MaTepuaJia

2*

TeopeTnyeckoe o0yueHue

2*

Hopenimme pocTmkeHuss XUMUYECKOM HAYKM M XUMHUYECKOU
TEXHOJOIMH. Polb XMMHM B OOCCIEUCHHS OKOJIOTHUECKOM,
SHEPreTUUECKOW M MUIIEBOH 0e30MacHOCTH, Pa3BUTUU MEAWIMHBIL.
ITpaBuna novcka 1 aHaIM3a XUMUYECKOH MHPOPMAIMK U3 Pa3TMIHbIX
UCTOYHUKOB (HayyHas M Yy4deOHO-HaydHas JIMTEepaTypa, CpecTBa
MaccoBoii uHpopmaru, cetb iHtepHeT)

2*

HpaKTl/I‘leCK]{Ie 3aHATUHA

6*

IpakTuyeckas padora Nel7 «Xumus B ObITY»

[Mouck m aHanM3 KEMCOB O MPUMEHEHWH XMMHYECKHX BEIIECTB U
TEXHOJIOTHI ¢ ydeToM Oyaymied mpodecCHOHATBHON ICATEIbHOCTH
M0 TeMaM: KpacKW, CTEKJIO, KepaMHUKa, TEKCTHIbHBIE BOJIOKHA,
OpTaHWYECKHEe W MHHEpaJbHbIE YIOOpEHHUsS, JIEKapCTBEHHBIC
BEIIIECTBA, OBITOBAS XUMHUSL.

3ammra: IlpexcraBieHune pe3ylbTaToOB PEUICHUS KEHCOB B (opme
MUHH-IO0KJIaa C Mpe3eHTarmeit

2*

IIpakTuyeckas padora Nel8 « Xumusi B npou3BOJACTBEHHOil
AeATEeJbHOCTH YeJI0BEeKa»

[Monck m aHanM3 KEMCOB O MPUMEHEHWH XMMHYECKHX BEIIECTB U
TEXHOJIOTHH ¢ ydeToM Oyaymield nmpodecCHOHATBHON IEATEIbHOCTH
o TEeMaM: Ba)kKHEHIINE CTpOHTEIBHBIC MaTepHallbl,
KOHCTPYKIIMOHHBIE ~ MaTepHalbl, KpacKdh, CTEKJIO, KepaMHKa,
MaTepuainbl Uil DJCKTPOHUKH, HAaHOMAaTEepHAalbl, TEKCTHIbHbIC
BOJIOKHA, WCTOYHHUKHA OHEPIUH, OPraHMYeCKHEe W MUHEPaJbHbIC
yInoOpeHus.

3ammra: IlpexcraBieHue pe3ylbTaToB PEUICHUS KEHCOB B (opme
MUHH-JO0KJIa1a C pe3eHTaImeit

2*

IIpakTuyeckas padora Nel9 Ilonck m aHanmu3 KeHcoB O
OPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJOTMH C y4eTOM
Oynymeli  mpoecCHOHANBHOM  JEATeNBHOCTH [0  TeMaMm:
KHCJIOTHOCTH T0YB, XUMHUYECKHI COCTAB JICKAPCTBEHHBIX PACTEHUH,
XAMUYECKAH COCTaB (DUTOHIUIHBIX pAcTeHUH W (UTOHIHIOB,
apoOMaTHYeCKUE BEIIECTBA Yy IIBETKOBBIX pacTeHuit. (OxpaHa
OKpYXKAIOILIEH CPeAbl OT XUMUUYECKOTO 3arps3HEHUS.

3ammra: IlpexcraBieHne pe3ylbTaToOB PEUICHUS KEHCOB B (opme
MUHU-I0KJIa]1a C IPE3EHTae MHHU-JIOKIA1a C Ipe3eHTalrei
ITpomMexyTrouHas aTTecTanyst Mo JUCUUILIMHE (aud3auer)

2*

OK 01
OK 02
OK 04
OK 07
JIK...

HUTOrI O:

72




3. YCJOBUS PEAJIN3AIIAU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
AN CIUIIVINHBI

3.1. Mamepuansno-mexnuueckasn 6aza, HeOOX00UMAsA 01 OCYULECMEIEHUS 00PA308AMETbHO20 NPOYECCa
no oucyuniume.
TpeboBaHus K MHHHMAIFHOMY MaTepHAIBHO-TEXHHYECKOMY obecneueHus s peanm3anin
IporpamMMbl  JUCHUIUIMHBI  JIOJDKHBI  OBITh ~ TPENYCMOTPEHBI  CIEAYIOIIME  CIIeHUAIbHBIC
MpHUCIOCOOJICHUS: YdeOHbIN KaOMHET XUMHUH W/WIN y9eOHON XUMIYECKON Tab0paTOpuH.

Ob6opynoBanne ydeOHOro KaOwHeTa (HArsgHBIE MMOCOOWs): HAOOPBI IIAPOCTEP KHEBBIX
MOJIeNel MOJIEKYJ, MOJENH KPUCTAINIMYECKHX PELIETOK, KOJUIEKIUH MPOCTBIX U CIIOKHBIX BEIIECTB
W/WIM  KOJUICKIIMH TIOJIMMEPOB; KOJUICKIMSI TOPHBIX IOpOJ MHUHEpATIoB, Tabmuma MeHneneesa,
yaeOHbIe (pUIBbMBI, IM(PPOBBIE 00pa30BaTEIHHBIC PECYPCHI.

Texauueckne cpeicTBa OOydeHHs: KOMITBIOTEp C YCTPOHCTBaMHU BOCIIPOM3BEICHUS 3BYKA,
NPUHTEP, MYJIBTUMEINA-TIPOSKTOP C JKpaHOM, MYJIbBTUMEIUHHAS JOCKa, yKa3Ka-TIpe3eHTep I
MIPE3EHTALHN.

ObopynoBanue maboparopuri u pabouynx Mect JabopaTopuH: MEH3YPKH, THIIETKH-
KamneJbHUIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TIPEMETHBIC W MOKPOBHBIE CTEKJA, IUIAHIIETHI IS
KamnelpHBIX peakuui, QWIbTpoBajbHAs Oymara, CTEKISIHHBIE TPOOHPKH, PE3MHOBBIE NPOOKH,
¢doHapuku, HaOOp PEAKTUBOB, CTEKISIHHBIC MAJOYKH, IITATUBBI U MPOOHUPOK; YepHBIC IMIIMHIPHI,
BOPOHKH CTEKJISIHHBIC, BOPOHKH JenuTenbHble nunuHapudeckue (50-100 wi), cTynku ¢ MecTHKOM,
¢baphopoBble YalIky, MUHIETHI, (GUIBTPEI OyMasKHBIC, BaTa, MapJIsi, YACOBBIE CTEKJIA, DJICKTPOIUIUTKH,
Ma0OpaTOpHBIC INTAaTHUBBI, CIIHPTOBBIC TOPENKH, CHUYKU, MPHOOp Ui TONydeHHs Ta3oB (Win
npoOupKa ¢ Ta300TBOTHON TPYOKOit), AeprKaTesu sl MpOOUPOK, CKISTHKU [T XpaHEHHS PEaKTHBOB,
pazmatounble JOTKH; xumuueckne ctakadbl (50, 100 u 200 um); mmaTtend; TUHIETHI; TUTEILHBIC
HIMIIIBL; CEKYHIOMEPHI (TaiiMepsl),MepHbIie mpobupku (Ha 10—20 mur) u MmepHbIe KoJ05I (25, 50, 100
n 200 mim), BomsHas OaHs (WM TEPMOCTAT), CTEKISIHHBIC MAJOYKH, KOHUYECKHE KOJOBI IS
tutpoBanus  (50ul100nn);uHOAUKATOPHBIE TOJMOCKM [J1 ompexneineHus pH wu  cranmapTHas
WHAMKATOpHAs 1IKajia; yHUBEPCANbHBIN MHANKATOP; nuneTku Ha 1, 10, 50 mu (unu mo3aropst Ha 1, 5
u 10 mur), OFOpeTKH I TUTPOBaHMS, MeAUIMHCKHE mmpunbl Ha 100—150 M1, maGoparopHsie u/nimm
aHAIMTHYECKHE Bechl, pH-BeTpbl, CyMIMIbHBIN mKad), 1 1p. 1aboparopHoe 000pyIoBaHHE.

3.2. Hnghopmayuonnoe obecneuenue peanuzauuu npozpammol

3.2.1. YueOHO-MeTOOAHYECKOE 0O0ecIeueHue

Pabouas ygeOHast mporpamma

YueOHUKH

Metoamdeckne pa3paboTKA K 3aHATHIM

JunakTHyecKui pa3aqaTtoyHblil MaTepran

Kaprouku-3amganus, TeCTOBbIC 3aTaHUS

JleMOHCTpalMOHHBIE MaTepHabl (MYITBTUMEIUITHBIC IPE3CHTAINN, BHIE0 (PUITEMBI)
KoMmnekT yaeOHO-HATTISAHBIX TOCOOUH M0 XUMUHU

Kom1mutekT mopTpeToB XuMHUKOB

Ta6muma JI.U. Menneneena

KommutekT HarmsiiHbIX MocoOmi

KommuiekT mpubGopoB 11t MPOBEACHHUS JTA0OPATOPHBIX M MPAKTHIECKUX padoT
Kom1mutekT 31meKTpoHHBIX TOCOOni



3.2.2. IlepeyeHb HEOOXOAUMOI0 MPOTPAMMHOI0 00ecneYeHus

1. 7-zip (JrurieH3us Ha aHTIL. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mmmensust - https://get.adobe.com/reader/?loc=ru&promoid=KL.XME)

3. Adobe Flash Player (siuniensus - https://get.adobe.com/reader/?loc=ru&promoid=KI. XME)

4. Apache Open Office (numen3us - http://www.openoffice.org/license.html)

5. Free Commander (JiumieHsus -

https://freecommander.com/ru/%d0%bb%d0%b8%d 1%686 %d0%b5 %d0%bd %d0%b7 %d0%b8%d 1 %81/)

6. Google Chrome (Jiuniensus - https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. Libre Office (B cBo60aHOM TOCTYIIE)
8. Mozilla Firefox_(yiuniensus - https://www.mozilla.org/en-US/MPL/2.0/)

3.3 Ilepeuenb 0cHOGHOU U 0ONOIHUMETbHOU YU EOHOIL TUmMEePAmypPbl He00X00UMOIL 0J13 0CBOCHUA
00uwe006pazosamenbHOll OUCYUNTUHDL.

3.3.1. OcHoBHas 1UTepaTypa

1. Adunorenona, M. B. Xumus. bazossiii ypoBens: 10—11 kmaccel : ydeOHHK Ui CpelHEro oOmero
obpaszopanusi / M. B. AudunoreHosa, A. B. babkos, B. A. Tlomnkos. - 2-¢ u3j., uerp. u Ao1. - MockBa :
Opaiit, 2023. - 290 c. - (O6meoOpazoBatenbublii 1K), - URL: https://urait.ru/bcode/530422 . -
Pexxum moctyma: muis aBropus. monb3oBaTeneit. - ISBN 978-5-534-16098-7. - TekcT : 31eKTpOHHBIN

2. Tabpuensy, O. C. Xumus. 10 kiacc. ba3oseiii ypoens [Teket] : yueonuk / O. C. 'abpuensH. -
6-¢ u3n., crep. - Mocksa : Jlpoda, 2018. - 192 ¢. 20

3. Iabpuensu, O.C. Xumus. 11 kmacc. ba3zoserit yposens [Teker] : yueonuk / O. C. 'abpuensH. -
5-e u3n., crep. - Mocksa : Jlpoda, 2018. - 224 ¢., 20

4. MaprteinoBa, T. B. Xwumus : ydeOHHK W TPaKTHKYM ISl CPENHEro MpoQecCHOHATHLHOTO
obpazoBanus / T. B. MaptsiHoBa, 1. B. ApramonoBa, E. b. 'ogynos ; mox o6meii penaxmmeii T. B.
MaptbiHOBOH. — 2-€ u3A., ucnp. u pon. — Mocksa : MznatensctBo IOpaiit, 2023. — 368 ¢. —

(ITpodeccronampaoe obpazoBanne). — ISBN 978-5-534-11018-0. — Tekcr : »1meKTpOHHBIN //
O6pazoBarensHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511690

5. Pocun, U. B. Xumus. Y4eOHUK 1 33Ta4HUK : JJISI CPEIHET0 MPO(HEeCCHOHATBHOTO 00pa30oBaHuUs
/ . B. Pocun, JI. . Tomuna, C. H. ConoBbeB. — Mockga : M3narensctBo FOpaiit, 2023. — 420 ¢. —
(ITpodeccronamsaoe obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekct : 3IeKTpOHHBIN //
O6pazoBarensHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512022

6. Xumus. 3alauHvK : yaeOHOE mocoOue Juis cpemuHero npodeccuonanpHoro odopaszosanus / 1O.
A. Jlebenes [u ap.] ; mox obmiet penaknueii ['. H. ®aneeBa. — Mocksa : UznarenscrBo FOpaiit, 2023.
— 236 c. — (IlpodeccunonansHoe obOpaszoBanue). — ISBN 978-5-9916-7786-8. — Tekcr :
aneKTpoHHbIH // Obpa3oBartensHas miaatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513091

3.3.2. JlonoJHUTeIBHAS JJUTepaTypa

1.

Amnapues, A. . O6mas xumus. COOpHHUK 33JaHUI ¢ TPUMEpaMu peHIeHui : ydeOHoe mocodme ais
cpenHero npodeccroHaabHOTO 00pazosanus / A. M. Anapues, JI. U. Aponnna. — 2-¢ u3., UcTp. U JOTL.
— Mocksa : UznatensctBo HOpaiit, 2023. — 127 c¢. — (Ilpodeccronansroe obpasosanue). — ISBN
978-5-534-09932-4. — Texct : anexTpoHHbIN // O6pazoBarenpHas mwiatdopma Opaiir [caiit]. — URL:
https://urait.ru/bcode/514556

lapmun, A. 1. Opranndeckast XuMHs B PUCYHKaX, TabJHIIaX, cXeMax : yueOHoe mocoOue Ui CpeTHeTo
npodeccuonanpHOro 00opazosanus / A. I1. IapmuH. — 3-e usa., ucnp. u gon. — Mocksa : M3parenscTBo
FOpaiir, 2023. — 240 c. — (ITpodeccnonansHoe obpazoBanue). — ISBN 978-5-534-04816-2. — Teker :
anekTpoHHbIl // O6pasoBarenpHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515105
I'manka, H. JI. O6mas xumust B 2 T. Tom 1 : yueOHUK Uit cpeiHero npodeccuoHaIbsHOro 00pa3oBaHus /
H. JI. Tnuaka ; mox penaknueii B. A. I[Tornkosa, A. B. badbkosa. — 20-¢ u3., nepepad. u gom. — Mocksa :




WznarenmscTBo Opaiit, 2023. — 349 c. — (IlpodeccuonansHoe odpazosanue). — ISBN 978-5-9916-
9672-2. — Tekcr : snekrponnslii // OOpazoBarempHast 1iatdpopma FOpait [caiir]. — URL:
https://urait.ru/bcode/512151

I'manka, H. JI. O6mas xumust B 2 1. Tom 2 : y4eOHHK 1T CpeTHETO NMpodecCHOHATBHOTO 00pa3oBaHus /
H. JI. Tnuaka ; mox penaknueii B. A. [Tonkosa, A. B. badbkosa. — 20-¢ u3., nepepad. u gom. — Mocksa :
UznarenmscTBo FOpaiit, 2023. — 383 c. — (IlpodeccuonansHoe odpazosanue). — ISBN 978-5-9916-
9670-8. — Tekcr : onekrponnslii // OOpazoBatempHast miuardpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512504

Kamunuckuii, B. A. Opranudeckas XUMUS: TECTOBBIC 3aJIaHUs, 3a/1a9H, BOTIPOCHI : yueOHOE mocobue s
cpenHero npodeccuoHambHOTO oOpasoBanus / B. A. Kamunckuii. — 2-¢ usn., ucnp. u jgon. — Mocksa :
UznarenmscTBo FOpaiit, 2023. — 289 ¢. — (IIpodeccnonansHoe oOpazoBanue). — ISBN 978-5-534-
02899-7. — Texkcr : smektponHbI // OOpasoBarensHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/514106

Huxutnna, H. . Anamutudeckas XHMHUS : YIeOHUK M TPAKTHKYM JUJISI CPEIHETO MPO(ECCHOHAILHOTO
obpazoBanus / H. I'. Hukuruna, A. I'. bopucos, T. . Xaxanuna ; mox pexakuueii H. I'. Hukutunoit. —
4-¢ uzn., nmepepad. u gorn. — Mocksa : M3natensctBo FOpaiit, 2023. — 394 ¢. — (TIpodeccnonansHoe
obpazoBanne). — ISBN 978-5-534-01463-1. — Texkcr : snexrpoHHsbIit / OOpa3oBaTenbHas miaatdopma
IOpaiit [caiiT]. — URL: https://urait.ru/bcode/511555

3.3.3 Ilepuoanyeckue U3TaHus

Do =

Bomnpocs! ectectBo3nanus. — URL: https://e.lanbook.com/journal/2310#journal name

YueOHbIit skcrieprMeHT B oOpasoBannn. — URL: https://e.lanbook.com/journal/2335#journal name
3uanue-cuna. — URL; http://biblioclub.ru/index.php?page=journal red&jid=220412.

KsanTuk. — URL: https://e.lanbook.com/journal/2409#journal name

Hayka u sxwu3nb. — URL:_http://biblioclub.ru/index.php?page=journal red&jid=441231.

3.3.4 [lepeuenn pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « MHTepHET», HEOOXOTUMBIX
JJI51 OCBOEHH S TUCTUTIIIMHBI

1.  DBC «YuuBepcurerckas o6undmmoreka ONLINE»: caiit. — URL: http:/biblioclub.ru

2. OBC UsparenscrBa «Jlamsy: cait. — URL: http://e.lanbook.com

3. DBC «Opaiiry»: caiit. — URL: https://urait.ru/

4. DBC «BOOK.ru»: caiit. — URL: https://www.book.ru

5. DBC «ZNANIUM.COM»: caiit. — URL: https://www.znanium.com

6.  baser gaaueix komnannu «ct Bero»: caiit . — URL: http://dlib.eastview.com

7.  Hayunas snextponHas 6ubmoteka «eLabrary.ruy: caiit. — URL: http://elibrary.ru/

8.  Dnexrponnas Oubnmoreka "M3narensckoro goma "['pedennnkos". - URL:
http://www.grebennikon.ru/

9.  VuuBepcurerckas uapopmanronnas cucrema POCCUS (YUC Poccust). - URL:

http://uisrussia.msu.ru/

10. "Jlexropuym TB" - Bugeonekuu Beaymux gekropoB Poccun. - URL: http://www.lektorium.tv/

11. ba3a yueOHBIX IIIAHOB, Y4eOHO-METOUUECKUX KOMIUIEKCOB, IMyOauKanuii 1 koHpepeHuuit Kyol'y. -
URL: http://docspace.kubsu.ru/

12.  Poccwuiickoe oopazoBanue [Denepanpubiii mopTan]. - URL: https://www.edu.ru/

13. HOC «Mos mkomnay: caiit.- URL: https://myschool.edu.ru/




4. KOHTPO0JIb 1 OHEHKA PE3YJIbTATOB OCBOEHUASA
OBIIEOBPA3OBATEJIbHOMN JUCIAILIVHBL.

KoHTpoms W oOmeHKa pe3ynsTaToB OOYYEHHs OCYIISCTBISICTCS TpEIoJaBarelieM B MPOLECCe
MPOBEJICHMST TIPAKTHYECKUX 3aHATHHA W J1A0OPAaTOPHBIX pabOT, TECTHPOBAHMS, a TAaK)Ke BBIMOIHEHUS

OOyJalOUIMMHCS ~WHIMBHAYAJbHBIX 3aJaHUI, TMPOEKTOB, HCCleJOBaHUNA. Pe3ymbratel  00ydeHHs
OIPEIEIISIIOT, YTO OOYJalOMIMecs] JODKHBI 3HAaTh, IOHUMATh M JAEMOHCTPHPOBATh IO 3aBEPILCHUM H3y4CHHS
JWCLUTUIAHBL.

Hns  ¢dopMupoBaHHS, KOHTPOIS M OLCHKH pE3yJbTaTOB OCBOCHHS Y4EOHOU IMCIMIUIMHBI
HCTIONB3YETCS CHCTEMA OLEHOYHBIX MEPOTIPHATHIA, MPEACTABIAIONIAS CO00H KOMITIEKC YIeOHBIX MEPOTPUATHIA,
COTJIACOBAHHBIX € pe3ynbTaraMu oOydenns u chopmympoBaHHbx ¢ yaetomM @I'0C COO (pe3ymbTaTsl IO
mucnurumae) 1 GI'OC CIIO.

4.1. Konmpons pezynomama o0yuenus u munsl 04eHOUHHIX MEPORPUAMUTL

No OK/TIK| Monyns/Paznen/Tema Pesynbrar 00y4eHus THUIIBI OLIEHOYHBIX MEPOIIPHUSITUIA
I | OcHoBHOE copepxaHue
1 Paspen 1. OcHoBbI ®opmynuposatb 6a3oBble
CTPOEHMA BelEeCTBa MOHATMA U 3aKOHbI XUMUM
1.1 | OK 01 CrpoeHune aToMOB CocraBmate  xumuueckue | 1. Tect «CtpoeHue aToMOB
XUMHYECKHX IEMEHTOB | GOPMYJIbl COCAMHEHUI B | XUMHUYECKUX JIEMEHTOB U IPUPOJA
1 OpUPOJIa XUMUYECKOH | COOTBETCTBUU CO | XUMHAYECKOU CBS3M».
CBsA3U CTEIEHBI0 okucieHus | 2. 3a1a9m Ha COCTaBIICHNE
XUMHUYECKUX  JIEMEHTOB, | XHMUIECKUX (hOPMYI IBYXaTOMHBIX
UCXOJIs W3 BAJEHTHOCTU W | COCIUHEHHIT (OKCHIOB, CYIb(HIOB,
3IIEKTPOOTPHUIIATENBHOCTH | TAAPUIOB H T.IL).
3. 3ajanHus Ha WCTIONH30BAHUE
XUMUYECKON CUMBOJIUKU
Ha3anuii coenuHeHN 1O
HOMEHKJIATYpe MEXITyHAPOIHOTO
COI03a TEOPETUYECKOUN U
MPUKJIAJHON XUMUH H
TPUBUAIBHBIX HA3BAHUH JJIs1
COCTABIICHHS XUMUYECKIX HOPMYIT
JIBYXaTOMHBIX COCIHHEHHUN
(oxcumoB, cyabpHUIOB,
THIPOKCHUIIOB
T.I1.) U IPYTHX HEOPTAHMIECKUX
COCIIMHEHNH OT/IENbHBIX KIIACCOB
1.2 | OK01 |Ilepuonmueckuii 3akoH U | XapakTepu3oBaTh 1. Tect «Metayunueckue/ He
OK 02 tabauma [1.1. XMMUYECKHE 3JIEMEHTEI B | METAJUIMYECKHE CBOMCTRA,
Menneneena COOTBETCTBHUH C HX 3JIEKTPOOTPHIIATENLHOCTD U
TOJI0)KEHHEM B CPOJICTBO K 3JIEKTPOHY XUMUUYECKUX
MEPUOIMYECKON cHcTeMe | DJIEMEHTOB B COOTBETCTBHE C UX
XUMHYCCKUX JIEMCHTOB S3JICKTPOHHBIM CTPOCHUCM U




\o

OK/TK

Moayne/Pa3gen/Tema

Pesynbrar 06y4eHus

Tunbl OLLEHOYHBIX MEpPONPUATUN

0.U.MeHaeneesa

lMonoxeHveMm B nepruoamnyeckon
CUCTEME XUMMNYECKVX 3TIEMEHTOB
O.N.MeHgeneeBay.

2. MNpakTnyeckne 3agaHus Ha
YCTaHOBMNEHWE CBA3N MexXay
CTPOEHNEM aTOMOB XMMUYECKNX
3N1EMEHTOB 1 NEPUOANYECKUM
N3MEHEHNEM CBONCTB XMMUNYECKMX
3N1EMEHTOB M UX COEAMHEHUI B
COOTBETCTBUW C NOSOXKEHNEM
lNepunogunyeckon cucteme.

3. [paKkTnko-OopneHTUPOBaHHbIE
TeopeTnyeckne 3agaHus Ha
Xapakrepusauuio XMMUYeCKNx
anemeHToB: «MeTannuyeckue/
HemeTannmyeckme CBOUCTBA,
ANEKTPOOTPMUATENBHOCTD U
CPOACTBO K 9MEKTPOHY XUMUNYECKNX
3M1EMEHTOB B COOTBETCTBME C MX
3M1EKTPOHHbIM CTPOEHUEM U
NoOfoXXEHNEM B NEPUOLNHECKON
CUCTEME XUMNYECKNX SNIEMEHTOB
0.N.MeHgoeneesay»

Paspen 2. Xumnueckue
peakuuu

XapakTepu3oBaTb TUMb
XUMUYECKUX peaKL il

KoHTponbHas pabora
«CtpoeHue BelwecTa u
XMMUYECKMe peakLuuy




2.1 | OKO1 Tunbl XUMUYECKNX CocraBnaTtb peakuum 1. 3agauu Ha coctaBneHue
OK04 peakuuni COELMHEHUS, Pa3NOXKEHUS, |YPaBHEHUN peakuy:
obMmeHa, 3ameLLeHus, - COefMHEHMs, 3aMeLLeHus,
OKUCNUTENBLHO- pasnoxeHus, 0bMeHa;
BOCCT@HOBUTENbHbIE — OKUCIUTESIbHO-
peakuum BOCCTaHOBUTESIbHbIX peaKuui ¢
ucnonb3oBaHMeM Metoaa
3MNeKTPOHHOro HGanaHca.
2. 3agaum Ha pacyeT Macchl
BellecTBa unu obbéma
['@30B M0 M3BECTHOMY KONUYECTBY
BelLecTBa, Macce unu 06bEmy
OLHOrO M3 Y4acCTBYHLLMX B
peakLuu BELLECTB; PacyETh
macchl (06béMa, KonuyecTea
BELLECTBA) NPOAYKTOB peakuuu,
€CMn 04HO M3 BELLeCTB UMeeT
N OK/MK | Mopynb/Paspen/Temal  PesynbtaT 06yyeHus TWNbl OLLEHOYHbBIX MEPOMNPUATUN
npumecu
2.2 DNEeKTPOIMTUYECKaA CocrtaBnAtb ypaBHeHUA 1. 3apaHmMA Ha cocTaBneHume
[ANCCOLMALIMA U MOHHBIN | XMMUYECKUX PeakLum MOIEKYNAPHBIX U MOHHbIX PeakLuit
obmeH MOHHOro obMeHa ¢ C y4acTMeM KUCNOT, OCHOBaHUI U
y4acTMeM HeopraHUYeckunx | CoNel, yCTaHOBNEHWE U3MEHEHUA
BeLLecTB KMCNOTHOCTU cpeabl
2. labopatopHas pabota "Tunsl
XUMUYECKNX peakumin”
3 Paspen 3. CtpoeHne u  |Uccneposats ctpoenune u |KoHtponsHas pabota

CBOMUCTBA
HEOpraHUyecKmx
BellecTB

CBOMUCTBA
HeopraHu4yecKux BewecTs

«CBoicTBa HEOpPraHUYECKUX
BellecTB»




3.1

OKO01
nK..

KnaccudpuKkaums,
HOMEHKNaTypa 1
cTpoeHue
HeopraHn4yeckmnx
BELLEeCTB

KnaccnduumposaTtb
HeopraHM4Yeckne BeLLecTBa
B COOTBETCTBUM C UX
CTpoeHnem

1. Tect «kHomeHKknatypa u
Ha3BaHMWe HeopPraH MYEeCcKUX
BELLECTB UCXOAA U3 UX
XMMUYECKOM GopMy bl UK
COCTaB/IEHNE XUMWNYECKOWN
dbopmynbl UCXoaA UX Ha3BaHUA
BELLECTBA MO MEXKAYHAPOAHOMN Unu
TPUBMANBbHON HOMEHKNAType».
2. 3agaum Ha pacyeT MaccoBoin
[01(MacCbl)XMMUYECKOro
anemeHTa(coegmHeHUA)B
Mosiekyne (cmecm).

3. MNpaKTnyeckmne 3agaHmaA No
KnaccudukaLmm, HOMeHKNAType U
XMmuyeckue popmyna u
HeopraHUYeCcKMX BELLECTB
Pa3IMYHbIX KNACCOB.

4. [pakTnyeckue 3aaHnA Ha
onpeaeneHne XMMmn4YecKom
AKTMBHOCTM BELLECTB B
3aBMCMMOCTU BUA,A XMMUYECKO
CBA3M W TUMA KPUCTaNIMYECKOM
peLweTkn

3.2

0KO1
OK02
nK...

DU3NKO - XMMYECKne
cBoWcCTBa
HeopraHNYeCcKnx
BelecTs

YcTaHaBAuBaThL
3aBMCMMOCTb GU3UNKO-
XUMUYECKNX CBONCTB
HeopraHMYecKux BeLLecTs
OT CTPOEHMA aTOMOB U
MOJIEKYN, a TaKKe TMNna
KPUCTAaNINYECKOMN PeLLEeTKM

1. Tect «OcobEHHOCTU XMMUYECKMNX
CBOWCTB OKCKAOB, KMCAOT,
OCHOBaHMii, aMdOTEPHBbIX

T pOKCUA0B U COMlel.

2. 3a42aHnA Ha coCcTaBaeHue
YPaBHEHMI XMMUYECKUX PeaKLLiA C
yyacTMem NPOCTbIX U CNOMKHbIX

e

OK/NK

Moaynb/Pa3paen/Tema

PesynbTaT 06yyeHus

TuNbl OLEHOYHbBIX MEPONPUATUIA

HeopraHNYecKnx BeLLLecTB:
OKCUA0B MeTaNlN0B, HEMETa /108 U
amdOTepHbIX 3/IEMEHTOB;
HEeopraHNYecKknx KUcnoT,
OCHOBaHWI N aMPOTEPHbIX
r'MAPOKCUAO0B, HEOPraHMYECKUX
CONEN, XapaKTePU3YIOLWMNX UX
CBOWCTBa U cnocobbl NoayYeHus.
3. MpaKTUKO-OpPUEHTUPOBAHHbIE
TeopeTnyeckne 3agaHusa Ha
CBOWCTBA U NoyYeHune
HeopraHNYecKMx BeLLLecTB
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0KO1
OK02
OK04

NaoeHTuduKauma
HeopraHU4ecKkmx
BELLEeCTB

UccnepoBaTb
Ka4yeCTBeHHble peaKuunumn
HeopraHn4yecKnx sBeLiecTs

1. NMpaKTMKO-OpPUEHTUPOBAHHbIE
3a/1aHWA NO COCTaBNEHMIO
XMMUYECKMX PeaKLMii ¢ yyacTnem
HEeopraHWYeCKNX BELLLECTB,
MCNoIb3yeMbIX ANA UX
NAEHTUPUKALNN.
2.1abopatopHas pabora:
“NoeHTMdUKaLMA HEOPraHUYECKMX
Bewects”

Paspen 4. CtpoeHue un
CBOWCTBA OPraHUYecKux
BelecTs

WUccnepoBaTb cTpoeHue u
CBOWCTBA OPraHUuYeCcKux
BelecTs

KoHTponbHas pabota
«CTpoeHue u cBoOWMCTBA
OPraHnyecKux BeLecTB»

4.1

OKO01
MnK...

Knaccnoumkaums,
CTpOeHMeE u
HOMEHKNaTypa
OpraHMYecKmx BeLecTs

KnaccuouumpoBsatb
OpraHMyYecKMe BeLLecTsa B
COOTBETCTBUU C UX
CTpOeHMeM

1. 3apaHuna Ha cocTaBneHue
Ha3BaHW OpPraHNYEeCcKnX
COeZINHEHUI NO TPMBUANBHON UK
MeXAYHAPOAHON CUCTEMATUYECKOA
HOMeHKnaType.

2. 3a42aHnA Ha coCcTaBaeHue
NOMHbIX N COKPALLLEHHbIX
CTPYKTYPHbIX popmyn
OPraHMYEeCKUX BELLLECTB OTAENbHbIX
K11accoB.

3. 3apaun Ha onpepeneHune
npocrenwen Gopmynbl
OpraHMYeCcKon MoAeKybI, UCXOAA
N3 3/1IeMeHTHOro cocTaBa(B%)

N

OK/MK

Moaynb/Pa3gen/Tema

PesynbTaTom 06y4YeHUs

TunNbl OLEHOYHbIX MEPONPUATUIA




4.2 | OKO1 CsoiicTBa opraHuyeckux | YCTaHaBAMBaTb 1. 3apaHmMA Ha cocTaBneHume
OK 02 coeauHeHu 3aBUCMMOCTb PU3MKO- YPaBHEHMN XMMUYECKMUX PEAKLMA C
OK04 XMMWUYECKUX CBOWCTB y4yacTMem OpraHMYeCcKUX BELLLEeCTB
rK... OpraHU4YecKunx BeLLecTB OT |Ha OCHOBAHWUM UX COCTaBa U
CTPOEHUA MONEKYN CTPOEHMUA.
2. 3apaHnA Ha cocTaBneHue
YPaBHEHWUIN XMMUYECKNX PeakLmit,
WNNOCTPUPYIOLLMX XMMUYECKME
CBOWCTBA C y4eTOM MEXaHU3MOB
NPOTEKaHMA AaHHbIX peaKLmii 1
reHETUYECKOW CBA3M OPraHNYecKux
BELLLECTB Pa3HbIX KNacCoB.
3. PacyeTHoe 3aga4m no
YPaBHEHUAM peakLmit c y4acTuem
OpraHMYecKnX BeLLECTB.
4. NabopaTtopHasa paboTa
“MNpeBpalLeHna opraHNYecKnx
BELLECTB Npu HarpeBaHum”
43 | OKO1 NoeHTndumkauma UccneposaTb 1.MNpaKTMKo-OpneHTUPOBaHHbIe
OK02 OpPraHMYEeCcKUX BELLECTB, | Ka4ecTBEeHHble peakumm 3a4aHuA NO COCTaBAEHUIO
OK04 WX 3HAYEHME U OpraHNYecKnx COBAMHEHN | XMMUYECKMUX PeaKLMid C yyacTmem
nkK... npumeHeHue B 6bITOBOM M | OTAE/IbHbIX K/1aCCOB OpraHU4YeCcKmnx BeLwecTs, BT.Y.
NPOU3BOACTBEHHOA Ncnoab3yemMbix gNA UX
[eATeNbHOCTU YeNnoBeKa naeHTMPMKaLnm B bbITy U
NPOMbILLNEHHOCTMU.
2.TabopatopHasapaborTa:
“UpeHTdUKaLMA OpraHNYECKNX
coeiIMHEeHWI OTAENbHbIX Knaccos”
5 Paspen 5. Xapaktepu3oBaTb
Kunetnyeckue u B/MAAHME PA3/IMYHbBIX
TepMOAUHAMUYECKHUE ($haKkTopoB Ha paBHOBecUe
3aKOHOMEPHOCTH U CKOPOCTb XMMUYECKUX
npoTeKaHus peakumi
XUMUYECKUX peaKkL i
5 | OKO1 CKOpPOCTb XMMUYECKUX | XapaKTepu3oBaTb BAUAHUE | [paKTUKO-OPUEHTMPOBAHHbIE
0K02 peakumn. Xummn4yeckoe KOHUEHTpaumm TeopeTnyeckme 3agaHna Ha aHanms
K:. paBHoBecue pearnpyloLyx BELLECTB U baKTOPOB, BANAIOLLMX Ha

TemnepaTypbl Ha CKOPOCTb
XUMUYECKUX PEAKL MM

XapakTepu3oBaTb BAMAHME
M3MEHEHMA KOHLLeHTpaLum
BELLECTB, peakumnn cpeabl u

N3MEHEHME CKOPOCTU XMMUYECKO M
peakumu. MNMpaKktnko-
OPUEHTMPOBAHHbIE 3a4aHUA Ha
npumeHeHue npuHumna fe-lJJatenoe
ON1A HAaXoXAeHunA




o OK/NK | Moaynb/Pa3pen/Tema PesynbTaT 06yueHun Tvnbl OLEHOYHbIX
MepOonpUATAIA
TemnepaTypbl HA HanpaBneHna cmeleHuna
cmeuleHne Xxmmmn4yecKkoro paBHOBeCUA XMMUYECKoMn
paBHoOBecuA peakumMun n aHanns GpakTopos,
BINAKOWNX Ha CmeLlleHne
XUMHUYECKOTIO paBHOBECKA
6 WUccnepoBatb UCTUHHBIE
Pa3zpen 6. PacTBopsl PACTBOPLI C 3alaHHBIMU
XapaKTepucTUKamMm
6.1 | OKO1 MoHATHE 0 pacTBOpax Pa3nnuaTb UCTUHHbIE 1. 3agaun Ha
OKO02 pacTsopbl NpUroToBaeHne
ro... pacTBOPOB.
2. MpakTnko-
OPUEHTMPOBAHHbIE
pacyeTHOe 3a4aHKA Ha
OMCMepCHble CUCTEMBI,
ncnosibayemole B 6bITOBOM M
NPOW3BOACTBEHHOA
[AeATeNbHOCTM YeNI0BEeKa
6.2 | OKO1 Mccneposanue ceoitcts | MccnepoBatb pusmKo- NabopatopHan paboTa
OK04 pacTBOpOB XUMUYeCKMe CBOWCTBA “MpurotosneHune pacTteopos”
ro... WUCTUHHbIX PacTBOPOB

Il MpodeccnoHanbHO-OPUEHTUPOBAHHOE CoAeprKaHUe (coaepKaHne NPUKAaLHOTro MoayA)

7 Paspen 7. OuenuBatb nocnepcTeua |3awuta Keica (c yuetom byayu
Xumus B ObITY U ObITOBOW U npogeccuoHanbHOM
NpoU3BOACTBEHHOWA NpOU3BOACTBEHHOMA AeATeNbHOCTH)
JeATe/IbHOCTU YeJIOBeKa (AeATe/IbHOCTU YeN0BeKa C

NO3ULIMIA SIKONOTMYECKOM
6e3onacHocTy
OKO01 Xumusa B bbITY 1 OueHuBaTtb nocneacTeuns | Keic (c y4yeTom
OKO02 NPOn3BOACTBEHHOWM 6bITOBOM 1 6yayuien
OK04 [LeATeNbHOCTM YesioBeKa | NPOU3BOACTBEHHOM npodeccMoHanbHoOM
OKO07 [eATeNbHOCTM YeN0BEeKa C | AeATeNbHOCTH)
10... NO3ULMIA SKONOTMYECKON | Bo3mOXHble TeMb!
6e3onacHocTn Kelcos:
1. MoTtenneHune
KAMmaTta 7

BbICBOBOXKAEHME

rasoBbiX rMApaToB CO
AHa OKeaHa.

2. JlekapcTBa Ha OCHoBe
PactutenbHbIx NpenapaTos




4.2. Kpumepuu ovyenku 3nanuil

KOHTpoJb 1 OlLiIeHKa pe3ynbTaTOB OCBOCHUS yUeOHOM JNUCUUIUIMHBI OCYLIECTBIIAETCS
npernojaBaTesieM B Ipollecce IMPOBEIEHUS NPAKTHUECKUX paboT, TECTUPOBAHMUA,
co0OecenoBaHUs O Pe3ylIbTaTaM BBINOJIHEHUS J1TAOOPAaTOPHBIX paboOT, a TaKKE PELICHHS
3a/la4y, COCTaBJeHHUA pabouyux TabMUI M TOATOTOBKM COOOLIEHUH K YpOKy. 3HaHUs
CTYIEHTOB Ha NPAKTHYECKUX 3aHATHSAX OLEHUBAIOTCS OTMETKAMH «OTIIMYHO», «XOPOLIOY,
«YIOOBJIETBOPUTEIBHO» U HEYIOBIETBOPUTEIBHOY.

YcerHbIl ompoc. YCTHBIM OTBET — 3TO Pa3BEPHYTBIM pacckas, BKIKOYAKOLIMI
TEOPETUYECKUE MaTepualbl U NPUMEPHl MX IPUMEHEHHs. Y IOBJIETBOPUTEIbHAs OLIEHKA
CTaBUTCS, €CIM CTYIEHT JEMOHCTPUPYET HErJyOOKHE TEOpeTHYECKHE 3HaHHUS, MPOSBISET
cnabo copMUpPOBaHHBIE HABBIKM aHAJIU3a SBJIEHUI M MPOLECCOB, HEAOCTATOYHOE YMEHHE
JenaTh apryMEHTUPOBAHHBIE BBIBOJbBI U NPUBOJUTH IPUMEPHI, NTOKA3bIBAET HE JOCTATOYHO
CBOOOJHOE BIAJICHHE MOHOJIOTUYECKOM peublo, TEPMUHOJOTUEH, JIOTUYHOCTBIO H
MIOCJIEZIOBATEIBHOCTRIO U3JI0KEHHUS, JENaeT OUIMOKH, KOTOPHIE MOXET MCIPABUTH TOJBKO
IIpY KOPPEKLUH IIPETIO1aBATEIIEM.

Keiic. Ilpogykt camocrosiTenbHOM paboOThl CTYHEHTa, MNPECTABIAIOMUN CcO00i
KpaTKO€ U3JI0)KECHUE B IHMCBMEHHOM BHJI€ IOJYYEHHBIX pE3yJAbTaTOB TEOPETUYECKOIO
aHaJlM3a OMNpeAeNieHHOW HayyHOHl (yueOHO-HMCCIelnoBaTeNbCKOW) TEeMbl, TA€ aBTOP
pPacKpbIBaeT CyTh MCCIeAyeMOW MpoOeMbl, MPUBOJUT PA3NUYHBIE TOUKH 3PEHUS, a TAKKe
coOcTBeHHbIE B3rJsAbl Ha Hee. Keilc — neranpHOEe ONMuCaHWEe KOHKPETHOW CHUTYalHH,
npoOjemMbl MM 33/a4d U UX pelleHus. B kelice paccmaTpuBaercss peajbHbIM clydaid,
C KOTOPBIM CTOJIKHYJIaCh OPTaHU3alUsl WU YEJIOBEK, M aHATU3UPYIOTCS IPUHATHIE PEILEHUS
U ux pe3ynpTaThl. Kelchl HMCHONB3yloTCA I M3ydeHUs] MpoOJieM B pa3luyHBIX chepax
NEeSTebHOCTH, TaKMX Kak OM3Hec, MapKeTHHI, oOpa3oBaHHeE, FOPUCIIPYACHLUS U APYTHE.
OHM D$OMOrarmT COTpYAHMKAM WM CTYAEHTAM aHAJIU3UpPOBATh CIIOKHBIE CHUTYallUH,
pa3zpabaTeiBaTh CTPAaTerH M MPUHUMATh OOOCHOBAHHBIE DPEILEHUS HA OCHOBE peaJbHBIX
JQHHBIX W OIBITA. YIOBJIETBOPUTENbHASI OLICHKA CTABUTCS, €CIM TEMa OCBELIEHA JMIIb
YaCTUYHO, JOMYLIEHbl (paKTUUeCKue OMMOKH B coJepKaHUU pedepara, WIH HUMEIOTCS
CYLIECTBEHHbIE OTCTYIIEHUS OT TpeOOBaHUH K pedepUpOBaHHIO, WM HETIOJIHbIE OTBETHI Ha
JOTIOJIHUTEIIbHBIE BOIPOCHI.

Tectr. Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUM, MO3BOJISIONIAS ABTOMAaTHU3MPOBATH
NpoLEeNypy U3MEPEHHsI YPOBHS 3HaHMM W yMeHui oOywaromierocs. TecT oleHUBaeTcs IO
KOJIMYECTBY MPaBUJIbHBIX OTBETOB (He MeHee 50%.).

IIpakTnueckas padora. I[IpakTnueckas paboTa — 3T0 OCOOBIA BUJ JEATEIBHOCTH
00yuarolerocs, 4To NoApa3yMeBAET BHIIIOJHEHHS Pa3HOIUIAHOBBIX 3aJlaHUI, HE CBA3aHHBIX
¢ 00paboTKOW TeOpEeTUYECKOTro MaTepuana. Bo BpeMs BBINOIHEHHS CTYyJEHTY HEOOXOIUMO
WCIIOJIb30BAaTh pAaHEE IOJYyYEHHbIE TeopeTHueckue 3HaHus. [lonokuTenbHas OLEHKA
CTaBUTCS, €CJIU BBINOJIHEHBI BCE 3aJaHMs MPAKTUYECKOM paboOThl ¢ 3aMEUaHUSIMH; CTYIEHT
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHHUSMH.

OneHka «OTIMYHO» BBICTABISETCS, KOIJA CTYAEHb IIOKa3blBaeT IIyOOKoe
BCECTOPOHHEE 3HAHWE pasjieda JUCLHUIUIMHBL, 00s3aTeIbHOM M JIOMOJHUTEIBHOM
JUTEPATYpBl, APTYMEHTUPOBAHO M JIOTUYECKH CTPOMHO M3JaraeT MaTepHall, MOXKET
IIPUMEHATH 3HaHUSA JJI aHaJIn3a KOHKPETHBIX CUTYyaluil.

OneHka «XOpOILIO» CTaBUTCA IPH TBEPABIX 3HAHMAX pasjiena AUCLUIUIMHBL,
00s13aTeIbHON  JIUTEpaTyphl, 3HAKOMCTBE C  JIONOJHUTEIBHOW  JIMTEPaTypoi,
apryMEHTUPOBAaHHOM M3JI0KEHUU MaTepHalla, YMEHUH IIPUMEHUTD 3HAHUS JJIs aHAJIN3a
KOHKPETHBIX CUTYallUH.

OneHka «yoOBJIETBOPUTEIBHO» CTaBUTCSA, KOIZA CTYACHT B OCHOBHOM 3HAET
pasznes TUCUUIUIMHBI, MOKET IPAKTHYECKU IIPUMEHNUTH CBOU 3HAHUS.
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OI_ICHKa CHCYHOBJICTBOPUTCIIbHO» CTABUTCA, KOTAa CTYACHT HC OCBOHJI OCHOBHOTO
COACPIKaHUA MPEAMCTAa U c1a00 3HaAeT HSYHaCMLIﬁ pa3aci JUCHUIIIAHBL.

5. METOJUYECKHE YKA3AHMSA IJ151 OBYYAIOIIUXCS IO
OCBOEHMIO JUCHUITJINHBI

HuciunnuHa  «XuMHS» — HaleJdeHa Ha [OJy4YeHHe 3HaHMW B 00JIacTH
€CTECTBEHHOHAYYHBIX JIUCUUIUIMH.

C TOYKM 3peHHs HCIOJIb3YEMbIX METOJOB JIEKIUH TOAPA3IEISAIOTCS CISAYIOIUM
o0pa3zoM: MHPOPMALIMOHHO-00BSICHUTENbHAS JIEKIIHS, TOBECTBOBATENbHAs, JeKLuA-Oecena,
npoOseMHas JeKIUs U T. 1.

OOydeHue  CTYOEHTOB  OCYHIECTBIIAETCS MO  TPaJAULUOHHOW  TEXHOJIOTUHU
(JIeKIIMOHHBIA MaTepual, NpakTUYeCKue M J1a0OpaTOpHbIE 3aHATUS, CAMOCTOSTEIbHbIE
paboThl) C BKIOYEHHUEM HHHOBAIIUOHHBIX HJIEMEHTOB.

VYcTHOE M3n0XKeHHe yd4eOHOro maTrepuaia Ha JIEKIUHU JOJDKHO KOHCIIEKTUPOBAThCA.
CnymaTh JEKUUIO HY)KHO YMETh — MOJUIEpPKUBaTh CBOE BHUMAHME, MOHATh U 3alIOMHUTH
YCIIBIIIAHHOE, YIOBHUTH May3bl. B mpolecce n3noxxeHus mpenojaBaTeneM JeKUUU CTYIAEHT
JOJKEH BBISICHUTh BCE HETOHATHBIE BOMPOCHI. 3alMChIBATh COJEP)KAHUE JIEKLUU HYKHO
00s13aTeIbHO — 3alIUCH [TOMOTal0T MOAJeP>KUBAaTh BHUMAHUE, CIIOCOOCTBYIOT IOHUMAHUIO U
3aIlIOMUHAHUIO YCIBIIIAHHOTO, IPUBOJAUT 3HaHUE B CHCTEMY, CIIY)KaT OIOPOH JJid mepexosa
K 0oJiee TITyOOKOMY CaMOCTOSITEIbHOMY U3YUEHHUIO MPEAMETA.

MeTtonuyeckue peKOMEHAAINHN 110 KOHCIIEKTUPOBAHMIO JIEKIIUMN:

— 3alUCh JIOJDKHA OBITh CUCTEMHOM, MPEICTaBIATh COOON COKpAIIEHHBIM BapuUaHT JEKUUU
npenoaasarens. HeoOxoqumo ciaymark, 00AyMbIBATh U 3alIMCHIBAaTh OJIHOBPEMEHHO;
— 3aIUCh BENETCS OYEHb OBICTPO, YETKO, 110 BO3MOKHOCTH KOPOTKUMHU BBIPAXKEHUSMH;
— HE TMpeKpamias claylmarTh MOpernojaBaTelisi, HYXHO 3alUCBhIBaTh TO, YTO HEOOXOAMMO
ycBouTh. Henb3s 3amuchiBaTh Cpasy e BBICKA3aHHYIO MBICIb MpENoAaBaTesis, cleayer eé
MOHATh U IOCJIE 3TOr0 KPaTKO 3amucaTh CBOMMHM CIOBaMH WJIM CJIOBAaMH MperojaBaTelis.
BaxxHo, 4TOOBI B HEll HE ObLII MOTEPSIH OCHOBHOM CMBICI CKa3aHHOTO;
—HMEHa, J1aThl, Ha3BaHUsl, BBIBOJIbI, OTIPEIEIICHHS 3alIUChIBAIOTCS TOYHO;
—cienyeT oOparuTh BHUMaHHE Ha O(OpMIICHHME 3alucu JIeKIUH. [[ns kaxxnoro mpenmera
3aBOJUTCS 001Iast TeTpaab. OTIMYHBIM OT OCTAJILHOTO L[BETA CJEIYET BBLACIATh OTACIbHbIE
MBICIIM U 3aroJIOBKHM, COKpallaTh OTIAENbHBIE CJIOBAa U MPEJIOKEHHUs, HCII0JIb30BaTh
YCIIOBHBIE 3HAKH, OYKBBI JJATUHCKOTO U FPEYECKOro an(aBUTOB, a TAK)KE HEKOTOPBIE MPUEMBI
CTEHOTPA(PHUIECKOIO COKPALIEHHUS CIIOB.

[IpakTuueckue 3aHATHA 0 TUCUUIUTMHE «BHOTOTHS» IPOBOJATCS MO CXEME:
- YCTHBIH, THOO MUCHMEHHBIN ONPOC MO0 TEOPUU B Hauaje 3aHATUS;
- pellIeHne NPaKTUYEeCKUX 3a1a4 OCTAaBICHHBIX MEpPel CTYIAECHTOM;
- WHAMBUAYAJIbHbIE 3a/JaHus JJI1 MOATOTOBKM K TNPAKTUYECKUM U JIabOpaTOpPHBIM
3aHATHUSAM.

Lenp mpakTHYECKOrO 3aHATHUSI - HAyYUTh CTYIEHTOB NPUMEHATh TEOPETUYECKHE
3HaHUS [P PELICHUH MPAKTUYECKUX 33/1a4 U BBINOJIHEHHUE Ja0OpaTOPHBIX pabOT HAa OCHOBE
peanbHbIX JaHHBIX.

Ha npakTrueckux u 1a00paTOpHBIX 3aHATUAX NPE00IagatoT CASAYIOLUME METOIbI:

— BepOanbHbIe (MPeodIaJaonM METOIOM JI0JKHO ObITh 00BSICHEHHUE);
— TMpakTU4yeckue (MUCbMEHHBbIE 3/aHus, 3afaHus ¢ ucnosb3oBanueM [IK, BwimosnHeHue
paboThI 10 MJIAHY U TIP.)
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BaxHpIM 171 CTyJIeHTa SBJISAETCS YMEHHE palMOHAIBHO TOAOMpPATh HEOOXOIHMYIO
y4eOHYIO0 JIUTEpaTypy W YMEHHE T0Jb30BAThCS NPUOOPETEHHBIMH TPAKTHYECKUMHU
HaBBIKAMH TPU PabdOTe C TPOTpaMMHBIMU cpencTtBaMu. OCHOBHBIMH JIUTEPATYPHBIMU
WCTOYHHKAMU SIBIISTFOTCSI:

— 6ubnmoreunsle Gpouasl punuana Kyol'y;
— DJIEKTPOHHAs1 OMOIMOTEYHAS CHCTEMa « Y HUBEPCUTETCKas OMOIMOTEKa OH-JTaliHy;
— DNIEKTPOHHAs1 OnbmoTevHas cucrema M3narenscra «JlaHby.

[Touck kHUT B OMOIMOTEKE HEOOXOIMMO HAUMHATH C U3YYCHHUS TPEIMETHOTO KaTajora
Y CO3JIaHMs CIIUCKA KHHT, TOCOOUH, METOTMYECKUX MAaTEPHAIIOB 110 TEME H3ydEHHUSI.

[TpocMOTp KHUTK HAUMHAETCS C TUTYIBHOTO JIMCTA, CIEAYIOMIEro mocie 00a0xku. Ha
HEM OOBIYHO TOMEUIAIOTCS BCE OCHOBHBIC JTaHHBIC, XapaKTEPU3YIOIIME KHUTY: Ha3BaHUE,
aBTOP, BBIXO/IHBIC AaHHbBIC, JaHHBIC O Mepen3Tanuu u T.1. Ha obopore THTynbpHOTO JUCTa
naéTcsi aHHOTANUS, B KOTOPOI yKa3bIBaeTCS TeMaTHKa BOTIPOCOB, OCBEIIEHHBIX B KHHTE,
oTpeneNsieTcsl Kpyr uuTaresield, Ha KOTOphI OHa paccuWTaHa. boiblioe 3HaueHHe HMeeT
MPEIUCIIOBHE KHUTH, KOTOPOE 3HAKOMHUT YHUTATeNlsd C JUYHOCTBIO aBTOpa, HCTOPHUEH
CO3/IaHUsl KHHUTH, PacKpbIBaeT cojepkaHue. [IpounTaB MpeauclioBHe M IMOJYYHB 0OIIee
NpeICTaBICHHEe O KHUTE, CIeAyeT OOpaTUTbCA K ornaBieHuro0. OriaBlieHHEe KHHTH
3HAaKOMUT C COJICPKAHUEM M JIOTUYECKOHN CTPYKTYPOH KHHUTH, IMO3BOJISET BHIOPATH HYKHBIN
MaTepHuan s u3ydeHus. ['0J M3mMaHusl KHUTH TO3BOJISIET CYAUTh O HOBHM3HE MarepHaia.
Yem yamne KHUTA M3AAETCS, TeM OOJBIIYIO IEHHOCTh OHA TPENCTaBIsieT. B KHUTE MOTYT
OBITh TPUMEUaHUs, KOTOpHIC COJEp)KAT pa3IM4YHBIC OTOJHUTEIbHbIE cBeneHus. OHu
MeYaTaroTcsi BHE OCHOBHOTO TEKCTa M Pa3bsICHSAIOT OTAEIbHBIE BOMPOCHL. [IpenMeTHbIe U
anaBUTHBIE yKa3aTelH 3HAYMUTEIFHO OOJIEr4aloT TOBTOPEHUE M3JI0KEHHOTO B KHUTE
MaTepHuaia. B KOHIle KHHT'M MOXET pacrojaraTthCsi BCIIOMOTATeNbHBIH MaTepuai. K Hemy
O0OBIYHO OTHOCSATCS MHCTPYKIMH, MPUIIOKECHUS, CXEMbI, CUTyallHOHHBIC 337add, BOMPOCHI
IUIS CAMOKOHTPOJIS | T. 1.

JInst Jrydmiero TMpenCcTaBlIeHHS W 3allOMHUHAHUS MaTepHaja LelnecooO0pa3HO BeCTH
3alUCH W KOHCIEKTHI Pa3IMYHOTO COJIEPKaHMs, & UMEHHO:

— TIOMETKH, 3aMeUaHUsl, BbIJIEIICHUE TJIAaBHOTO;
— TUTaH, TE3UCHI, BBITUCKH, ITUTATHI;
— KOHCTIEKT, pabouasi 3ammuchk, pedepart, JoKIaI, JEKIHs U T.11.

YurtaTh y4eOHMK HEOOXOIMMO BIYMUYMBO, BHUMATEIBHO, HE MpPOIMYyCKas TEKCTa,
CTapasich MOHATH KAXKAYIO (Ppaszy, OJHOBPEMEHHO pa3dupasi MpUMEphI, CXEMbI, TaOJIHIIbI,
PHUCYHKH, IPUBENEHHBIC B yUeOHHKE.

OnHUM W3 BaXHEHIINX CPEACTB, CIIOCOOCTBYIOUIMX 3aKPEIUICHUIO 3HAHWH, SBISETCS
KpaTKas 3alliCh MPOYMTAHHOTO MaTepuana — COCTaBleHHEe KOHcrekTa. KoHcmekT — 31o
KpaTKO€ CBSI3HOE W3JIOKCHHE COJEp)KaHHWS TeMbl, Y4eOHMKAa HJIM €ro 4dactu, 0e3
nopoOHOCTEH W BTOPOCTENEHHBIX AeTaneld. [1o cBoeil cTpykType M mociaenoBaTeIbHOCTH
KOHCTIEKT JIOJDKEH COOTBETCTBOBATH IUIaHy ydeOHUMKA. [Io3TOMy BakKHO CHavajga COCTaBHTH
IUTaH, a MOTOM MHUCAaTh KOHCHEKT B BHJE OTBETAa Ha BONPOCH IUIaHa. Ecnu ydeOHUK
pa3nenéH Ha HeOOJNBIIME O3arJIaBJICHHBIC YacTH, TO 3ar0JOBKM MOJKHO PacCMaTpUBaTh Kak
NOYHKTHl TUIAHA, a M3 TEKCTa KaKAOW YacTH CIEAYeT 3alucaTb T€ MBICIH, KOTOpHIC
PACKpPBIBAIOT CMBICH 3aroJIOBKa.

TpeboBaHMs K KOHCTIEKTY:

— KpaTKoCTh, CXKATOCTh, IENIECO00Pa3HOCTh KaXKOTO 3alICHIBAEMOTO CIIOBA;
— COIEpPKaTeIbHOCTbH 3aIUCH - 3alTUCHIBAEMbIE MBICIIH CIIEAYeT (POPMYITHPOBATH KPATKO, HO
6e3 ymiep6a ais cmbicia. O0bEM KOHCIIEKTa, MEHbILIE U3y4aeMoro Tekcra B 7-15 pas;
— KOHCHEKT MOJXET OBITh KaK MPOCTBIM, TaK U CJIOKHBIM 10 CTPYKTYpPE — 3TO 3aBHCHT OT
coziep KaHusl KHUTH U LIEJH €€ U3y4eHHUS.

Metoandeckne peKOMEHIAINH 10 KOHCTIEKTUPOBAHUIO:
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— IPEXJIe YeM HAYaTh COCTABJISATh KOHCIEKT, HY’)KHO O3HAKOMUTBHCS ¢ KHUTOM, IPOYUTATH €€

CHayaJja J0 KOHILIA, IOHATh POYUTAHHOE;

— Ha OOJIOKKE TEeTpajy 3alKChIBAIOTCS HAa3BAaHUE KOHCIEKTHPYEMOW KHUTHU M UMS aBTOPa,

COCTABJISIETCA IUIaH KOHCIIEKTUPYEMOTO TECTA;

— 3aMKCH JTy4llle JieJaTh IpU IPOUYTEHUH HEe OJHOTO-/IBYX a03alleB, a Ieoro maparpada uin

[JIaBbI,

— KOHCTIEKTUPOBAaHHME BENETCS HE C IEIbI0 MMETh ONpPENeNEHHYIO 3alluch, a s Oojee

MOJHOTO OBJIAJICHUS COAEPKAHUEM HM3y4a€MOTr0 TEKCTa, MOATOMY B 3alUCAX OTMEYAETCAd U

BBIJIEISETCS BCE TO HOBOE, MHTEPECHOE U HY)KHOE, YTO 0COOCHHO MPUBJIEKIO BHUMAHHUE;

— TMOcJe TOTo, KaK C/eliaHa 3alich coiepkaHus naparpada, maBbl, CleAyeT MepeunTarhb e¢,

3aTeM CHOBa 00paThCs K TEKCTY U MPOBEPUTH €051, MPABUIHHO JIM U3JIOKEHO COIEpIKAHUE.
TexHruKa KOHCTIEKTUPOBAHUSA:

— KOHCTIIEKTUPYS KHUT'Y OOJIBIIIOTO 00BhEMA, 3aTUCh CIIEIYET BECTH B 00IIeH TeTpaau;

— Ha KaXJOM CTpaHULE CJIeBa OCTABISIOT MOJIA MUPUHOMN 25-30 MM ISl 3alUCH KOPOTKUX

MO/3ar0JIOBKOB, KPaTKUX 3aMEUYaHUii, BOMPOCOB;

— Ka)k/1asl CTaHUIIA TETpaau HyMEpYeTcs;

— U1 TIOBBIIMICHUS YWUTAEMOCTH 3alMCH OCTABISIIOT HMHTEPBAJIbl MEXAY CTPOKAMH,

a03a1aMu, HOBYIO MBICITb HAUHHAIOT C «KPACHOI» CTPOKH;

— MPU KOHCIEKTUPOBAHUU UIMPOKO HCIOIB3YIOT Pa3JIMYHbIE COKPALICHHS W YCIOBHBIE

3HaKM, HO HE B yiepOd cMbIcoy 3amucaHHoro. PekomMeHayeTcs  MPUMEHSTH

00IIeyIOTPEOUTENbHBIE COKpAIleHHs, Hampumep: M.0. — MOXkeT OBITh, T0C. —

TOCYIapCTBEHHBI; 1.0. — TOMKHO OBITh U T.1I.

— HE CIIeyeT COKpalaTh MMEHA U Ha3BaHUs1, KPOME OUE€Hb YaCTO MOBTOPSIOIINXCS;

— B KOHCIIEKT€ HE JIOJDKHO OBITh MEXaHHMYECKOTO TMepernuchiBaHus TekcTta 0e3

MPOAYMBIBAHUS €TI0 COACPIKAHUS U CMBICJIOBOTO aHAIIN3A.

TpeGoBanus k HanucaHuio pedepara

Pedepar - mponykr camoctosiTenbHON pabOTHI CTyAEHTAa, MPEICTABISIOMMUI cOO0M
KpaTKO€ W3JI0KEHHEe B NHCEMEHHOM BHJE IOJYYEHHBIX PE3YJIbTaTOB TEOPETHUECKOTO
aHanmM3a OMpENeIeHHOW HaydHOH (y4eOHO-HCCIeOBATENbCKONH) TEMBI, TN aBTOP
PacKpBIBAET CYTh UCCIEAYeMOI MpoOIeMbl, IPUBOAUT PAa3INYHBIC TOUYKH 3PEHUS, a TaKKe
COOCTBEHHBIC B3TJISA/IBI HA HEE.

Tembr pedeparoB SBISIOTCS MOTOJTHHUTEIBFHBIM MaTEpUaIOM JUIS M3y4EHUS TaHHON
IUCIUTUTHHEL PedepaT oneHnBaeTcst B 01MH OaJlT B OIIEHKE HTOTOBOTO dK3aMeHa/3a4eTa.

Pedepar nmomken  OBITH  TOATOTOBIEH  COTJIACHO  TeMe,  NPEJIOKCHHOU
npernogaBareneM. JlomyckaeTcsi CaMOCTOATENBHBIA BBIOOP TeMbl pedepara, HO 1O
COTJIACOBAHUIO C TPETIOIaBATEIIEM.

Jns Hammcanus pedepara CTYyJEHT CaMOCTOSTENBHO IOAOUPAET HMCTOYHUKHU
nHpOpPMAIMK MO0 BBIOpAaHHOW Teme (IHMTeparypa ydeOHas, MepUuoAMYecKas ¥ WHTEPHET -
pecypcehl).

O6bem pedepara — He meHee 10 ctpanui opmata A4.

Pedepar momken umMeTh (TUTYIBHBIN JTUCT, COJEPKAHHUE, TEKCT JOJDKEH OBITh pa3ouT
Ha paslenbl, COTJAcHO, COJAEp)KaHHs, 3aKIIOYeHHe, CIUCOK JUTEepaTypbl HE MeHee 5
HMCTOYHUKOB)

OOcyxnenne TeM pedepaToB NPOBOIUTCS HA TEX MPAKTHYECKUX 3aHIATUAX, IO
KOTOPBIM OHHU pacIpeiesieHbl. DTO sBJsIETCS 00s3aTeNbHBIM TpeOoBaHueM. B ciydae He
npeacTaBieHuss pedepara, COTIACHO, YCTAHOBICHHOTO Tpaduka (0e3 yBaKUTEIbHOU
MPUYUHBI), CTYIEHT 00sI3aH MMOJITOTOBUTH HOBBIH pedepar.
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Undpopmanus no pedepaty He nomkHa mnpesbimats 10 MunyT. BeicTymarommii
JOJDKEH TMOATOTOBUTh KpaTKHE BBIBOABI IO TeMe pedepara s KOHCHEKTUPOBAHUS
CTYACHTOB.

5.1. IIpumepnuie 6onpocel 011 nposedeHus meKyuieii ammecmayuu (yCMHLI U NUCLMEHHbLIL)
onpoc

1. Ilepuogmueckuii 3aKOH W TEPUOJMYECKAs CHUCTEMA XUMHUYEeCKHX dieMeHtoB JI.W.
MenneneeBa Ha OCHOBE MPEACTABICHUN O CTPOEHHUHM aTOMOB. 3HAYEHHE NEPUOJIMYECKOTO
3aKOHa JUJIA Pa3BUTHS HAYKH.

2. AnkaHbl psaa MeTaHa, ux oOmas ¢popmymna. MeTaH, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE, XUMUYECKHE CBOMCTBA (TOPEHUE, PeaKIUs 3aMEILICHUS).

3. CtpoeHue aTOMOB XMMUYECKUX DJIEMEHTOB HA MPUMEPE AIEMEHTOB BTOPOTO NEPUOJA U
4A rpynmel (4 rpynmsl TJIABHOW MOJATPYNIBI) MEPHOAMYECKON CHUCTEMbl XHMUYECKUX
snemeHnToB /.M. MenneneeBa. 3akOHOMEPHOCTH B U3MEHEHUU CBOWMCTB 3TUX XMUMHYECKHUX
AJIEMEHTOB U 00pPa30BaHHBIX UMU MPOCTHIX U CIOKHBIX BEUIECTB (OKCUIOB, TUAPOKCUIIOB) B
3aBUCUMOCTHU OT CTPOECHUS UX aTOMOB.

4.  AnkeHsl psga sTeHa (3TWieHa), uUX oOwmwas QopMynaa. OTeH, 3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJbl, XWMHUYECKHE CBOWCTBAa (TOpeHHUE, peaKluu
MIPUCOECAMHEHUS U TIOTTUMEPUPH3AIUN).

5. Bunasl XxuMuueckoW CBS3M U CHOCOOBI €€ o0pa3oBaHMs B HEOPraHUYECKUX U
OpTraHWYECKUX COCIMHECHMIX: KOBAJCHTHAs (MOJSApHAs, HEMOJspHas, IPOCThIe U KpaTHbHIE
CBSI3H), HIOHHAsI, BOJOPOAHASL.

6. [uxnomapadunsl, ux obmas ¢popmysna, CTPOCHHE, CBOMCTBA, HAXOXKJIECHUE B MPUPOJIE,
MIPUMEHEHHE.

7. Knaccudukaius XuMHIECKUX PEaKIMil B HEOPTaHUYECKON U OPraHMYEeCKON XUMUHU.

8. AnkuHbl uUx obmas ¢opmyna. OTui (aleTUIEH), NEKTPOHHOE M NPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl, XUMHUYECKHE CBONCTBAa (TOpEHHE, pEAKIUU MPUCOCAUHECHHUS),
MIPUMEHEHHE.

9. DNEKTPOJIUTHI U HE IIIEKTPOIHUTHL. IJIEKTPOIUTHUECKAST TUCCOLIUALIASI HEOPTAHUYECKUX U
OPTaHUYECKHUX KUCJTIOT, 1IeJIouel, cosie. CTEeneHb TUCCOIUAllNH.

10. Apensl (apoMaTHUecKHE YIJIEBOJAOPOIbI), HX obmas ¢opmyna. benzon, ero
AJIEKTPOHHOE CTPOCHHE, CTPYKTypHas (opMysa, CBOMCTBA, MPUMEHEHHE.

11. OCHOBHBIE MOJOXKEHUSI TEOPHUH XUMUUYECKOTO CTPOCHHUSI OPraHMYeCKUX BemecTB A.M.
byrnepoBa. XuUMHUECKO€ CTPOCHHE KaK MOPSAIOK COCAUHEHHS W B3aUMHOIO BIIMSHHS
aTOMOB B MoJIeKys1ax. OCHOBHbIE HAIIPABJICHUS PA3BUTHUS STON TEOPUH.

5.2. IlIpumepnvie mecmoevle 3a0aHUA

3anmanus ¢ BBIOOPOM OTBETA

K xaxxnomy 3aganuio 1aHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BEPHBIM.

A1l. ATOMBI cepbl UMEIOT BBICIIYIO CTCTICHb OKUCIICHUS B COCTUHEHHUH, ()OPMYJia KOTOPOTO:
1) H2S04; 2) Na2S; 3) SO2; 4) H2S.

A2. Ha BHeUIHEM 3JIEKTPOHHOM YPOBHE aTOMa XJiopa:

1) 5 snexTpoHOB; 2) 1 3nekTpoH; 3) 7 3NEKTPOHOB; 4) 3 3MEKTPOHA.

A3. PacnipeienieHUIO 3JIEKTPOHOB 110 YPOBHM B aToMax (ochopa COOTBETCTBYET Psifl YUCET:
1)2,8,5; 2)2,5; 3)2,7; 42,8,3.

A4. XuMnuyeckue 3JIeMEHThI PacloiOKEHbI B IOPSAKE BO3PACTAHUS AIIEKTPOOTPULATEILHOCTH B
paay:

1)S, P, Si, O, CJ; 3)F,O,N, S, P;2)Si, P, Br, Cl, O; 4P, S, C,O,Br.
AS5. Ha3BaHusIM COEIMHEHUH «Cyab(haT Kaaus», «CyIb(OUI Kaausa», «CYIbOUT KaIus
COOTBETCTBYIOT (DOPMYIIBI:
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1) K2S03, K2504, K2S; 3) K2S04, K2S, K2503; 2) K28, K2504, K2S03; 4) K2S04,
K2S503, K28.

A6. Beicummii oxcrn cocraBa 30 u ruapoxcun coctaBa I(OH)2 oOpa3yeT XUMUYECKH dJIEMEHT,
MMEFOIINN

1) Tpu 3meKTpOHA HA BHEIIHEM YPOBHE; 2) OJIMH 3JIEKTPOH Ha BHEITHEM YPOBHE; 3) 3aps aTOMHOTO
siapa +6; 4) 3apsia aromHoro siapa +20.

A7. KoBasleHTHO MOJIIPHON CBSI3bI0 00pa30BaHBI MOJIEKYJIbI BEIIECTB:

1) H20, H2, N20, AIN; 3) NaCl, LiF, H20, CO2;

2) HCl, H2S, H20, PCIS; 4) N2, CO, CO2, H20.

AS8. HemonsipHasi KOBaJIGHTHAs! CBsI3b BO3HUKAET MEKAY aTOMAMU:

1) xucmopona, 2) Hatpus u gropa, 3) kucnopona u ¢ropa, 4) cepst u pocdopa.

A9. B simpax aTOMOB yriiepojia, KpeMHUs, XJ10pa YUCI0 MPOTOHOB COOTBETCTBEHHO PABHO:
1)12,28,35; 2)6,14,17; 3)6,7,17; 4)12,14,17.

A10. Pa30aBieHHast cepHasi KUCIIOTa B3aUMOJCHUCTBYET C KAKIBIM U3 TTaphl BEIIECTB:

1) cepebpo u okcup cepedpa; 2) HK 1 okeua cepbl (IV); 3) marHuit 1 okcua Maraus; 4) aMMHaK 1
XJIOPOBOAOPOL.

All. Cynbdat 6apus MOKHO TIOTYIUTb, €CITH B3STh:

1) xnopun Gapust u okcua cepsl (IV); 2) cepHyro KUCIIoTy U HUTpAT O6apwust; 3) 6apuii ¥ CEPHUCTYIO
KHCIIOTY; 4) oprodocdar 6apust u cynbhaT CTPOHIIHS.

A12. becuBeTHBIH ra3, MaJOpacTBOPUMBIH B BOJIE, IOJIYJaIOT B JIAOOPATOPUH PA3IIOKECHHEM
MepMaHTaHaTa KaJus:

1)H2; 2)CI2; 3)02; 4)CO2.

A13. Kucnoty MOXHO NOJYyYUTh IPU B3aUMOJICHCTBUM C BOJIOM BCEX BEILIECTB IPYIIIbL:

1) P205, NO, SiO2; 3) Si02, CO2, SO2; 2) SO2, CO2, P205; 4) NO2, CO,
SO3.

Al4. Macce cynbarta HaTpus, paBHO 284 T, COOTBETCTBYET KOJIMYECTBO BEIIECTBA!

1) I momp; 2)2wmonb; 3)3 monb;  4) 1,5 Monb.

A15. K peakiusim 3aMelieHust OTHOCUTCS PEAKIIMS, CXeMa KOTOPOMA:

1) Mg + H2SO4 3) Mg(OH)2 + H2SO4  2) MgO + H2S04 4) MgO + SiO2
A16. X10poBOAOPO MOYKHO NOJYYHUTh [IPH B3aUMOICHCTBUU:

1) CaCl2 u NaOH; 3) C12 u KBr; 2) NaCl u H2S04; 4) CI2 u O2.

A17. OkuCcIUTEN HO-BOCCTAHOBUTEIBHOM PEaKneil sIBIsIETCS:

1) CaO + CO2 = CaCO3 3) Fe(OH)2 = FeO + H20

2) HC1 + KOH = KCl + H20 4) Mg + 2HC1 = MgCI2 + H2.
A18. B peakiuu 2PH3 + 402 —» P205 + 3H20 Bogopos:

1) moHM>KaeT cTeneHb OKUCICHUS; 2) MOBBIMIACT CTENICHb OKUCIICHUS; 3) SBISETCS
BOCCTaHOBHTENEM; 4) HE U3MEHSET CTEIIEHb OKUCICHHUS.
A19. ConsiHas KHCIIOTa MOKET PEarnpoBaTh C Ka)IbIM BEILIECTBOM psiaa:

1) CuO, NaOH, SO2, BaO; 3) KOH, AgNO3, CuO, Mg;

2) H2S04, MgO, Zn, AgNO3; 4) Cu, FeO, P205, Ba(OH)2.
A20. C kaxaeiM BeriectBoM psga CO2, SO3, H20, HCI 6yaet B3anmo IeHCTBOBATS:

1) oxcun HaTpus, 2) XJIOPHUI HATPHS, 3) cepHast KUCII0Ta, 4) okcun docdopa (V).
A21. O6beM BOJOPOA, BELICISIFOIIETOCS MIPH AiekTposm3e 180 T BoJbl, paBeH:

1)224m; 2)224m 3)224m; 4)448
A22. KucnoTHble cBOICTBa MPOSBISIOT BCE BEILIECTBA PAJA!

1) NH3, H20, HCI; 3) SO2, K20, KOH;
2) P205, H2S0O4, HNO3; 4) NO2, HNO3, BaO.
A23. Ha peakuuto Bogopoaa ¢ xiopom u3pacxogoaiu 100 i1 xmopa. O6beM o0pazoBaBmerocs
XJIOPOBOJIOPOAA PABEH:

1)100m; 2)2001; 3)50m 4)300 .
A24. B ypaBHeHHHU peakiuu oOMeHa Mexay cynbdarom mean (II) u rugpokcumom HaTpust
koddunment nepesn GopmMyoi BOIHL:
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DI1; 2)2; 3)3; 4)4.

A25. Ocafiok 0eJToTOo IBETA MOJYIUTCS B PE3YJIbTATE PEAKIINN MEXKITY:

1) CuO u HCJ; 3) FeO nu H2S04;

2) Ba(OH)2 u H2S04; 4) NaOH un HCL

A26. CokpamieHHbIM HOHHBIM ypaBHeHUEeM Fe2+ + 20H— = Fe(OH)2 moxeT ObITh BBIpakeHO
B3aWMOJICIICTBUE MEXKY:

1) Fe + NaOH; 3) FeCl2 u NaOH;  2) FeO u KOH; 4) FeSO4 u Cu(OH)2.
A27. B BogHOM pacTBOpE OJTHOBPEMEHHO MOTYT HaXOJAUThCS MOHBI:

1) NO3~, NH4+, K+, Na+; 3) Ag+, OH—, Cl-, Na+;

2) Ba2+, H+, SO4-2, OH-; 4) Ca2+, H+, CO32—, Cl-.

A28. BzaumopeiicTBre COJISTHOM KHCIOTHI U KapOOHAaTa KalbLUs BBIPAXKaeTcs COKpaICHHbIM
HOHHBIM ypaBHEHHEM:

1) 2H+ + CO32—-=CO2 + H20  2) CaCO3 + 2H+ = Ca2+ + H20 + CO2

3) Ca2+ + CO32—- = CaCO3 4) 20H-+ CO2 = CO32-+ H20

A29. C momouibio pacTBOpa, CoAEpIKaIero KaTHoH BOAOPO1a, MOKHO PaclO3HATh:

1) cynbdaT-noH; 2) kapOoHAT-HOH; 3 ) HUTPAT-UOH; 4) HOH aMMOHHUSL.

A30. YtoOBI ycKOPHTH peakiuo roperus pochopa, HyKHO:

1) mocrenenHO oxnaxxaats Gpochop;

2) BHECTH NOAOXOKEHHBIH (hocop B aTMOchepy UMCTOTO KHCIOPOAa;

3) NpOBOAMTD PEAKIIUIO B TEMHOTE; 4) MPOBOANTDH PEAKIINIO NPY MOBHIIIEHHOM JIaBJICHUU.
A31. Cokpamennoe nonsoe ypasaenue Zn2+ + 20H— = Zn(OH)2 otpakaeT CymHOCTb
B3aUMOJICHCTBHUS MEXKY:

1) UMHKOM U BOZIOH; 2) OKCHAOM LIMHKA U BOJIO;

3) XJIOpUAOM LUHKA ¥ TUAPOKCUIOM HATpHs;  4) XJOPUJOM LMHKA U CEPHON KUCIOTOM.
A32. Cxema BOCCTaHOBIICHUS a30Ta:

I)N-3« NO; 2)NOe N-3; 3)N+4+ N+5; 4)NOe N+2.

A33. [Ins HelTpanu3ayuy COJITHOM KHCJIOThI MOYXKHO MCIOJIb30BaTh BELIECTBO:

1) Na2SO4; 2) HNO3; 3)NO2; 4)Mg(OH)2.

A34. SImoBuTHIE Ta3bl COCTABISIOT TPYIIITY:

1) N2, 02, H2; 2) CO, H2S, CI2; 3) O3,N2,CO2; 4)He, N2, H2.

A35. llleno4s 1 BOAOPO MOIYy4aIOTCA MIPU B3AUMOJCHCTBUH C BOJIOM:

1) umnka; 2) xemnes3a; 3) OKCUIa KaJabLus; 4) KaJlbLus.

A36. Cynbdat HaTpHsI HENB35 MOTYIUTH IPU B3aUMOJICHCTBUN BEIIECTB:

1) H2S04 u NaOH; 3) NaCl u H2S04; 2) Na20 u H2S04; 4) NaOH u SO3.
A37. ®opmynbl TOJIBKO KUCIOTHBIX OKCUOB YKa3aHBI B PSAY:

1) SO3, S0O2, CO2; 2) P205, CO, Na20; 3) Na20, K20, CaO; 4) CrO3, CrO, NO2.
A38. Boma B TBEp/IOM COCTOSTHUY UMEET KPUCTALTUIECKYIO PEIICTKY:

1) aToMHYI0; 2) HOHHYIO; 3) METAJUIMYECKYIO; 4) MOJIEKYISIPHYIO.

A39. B Mosiekyiie BOABI YHCI0 OOIMX 3JICKTPOHHBIX T1ap:

DI1; 2)2; 3)3; 4)4.

A40. Okcna KUCIOTHOTO XapakTepa o0pa3zyeT XUMHUUYECKUH 3JIEMEHT, B aTOMaxX KOTOPOTO
CJIEAYIOIIEE paclpeneIeHne MEKTPOHOB M0 AIEKTPOHHBIM YPOBHSIM:

1)2,8,1; 2)2,8,5 3)2,8,2; 4)2,2.

A41. OtHocuTENbHAS TVIOTHOCTD OKcKaa yriepoaa (IV) mo Bo3nyxy paBHa:

1,5 2)2,2; 3)1,1; 4)0,7.

A42. O6beMHBIe OTHOIIEHHUS Ta30B B peakunu 3H2 + N2 « 2NH3 pasHsl:

DH1:1:1; 2)3:1:2; 3)6:2:2; 4)3:2:2.

A43. Pactopst K2S0O4, H2S04, KOH M0XHO OTIMYHUTH APYT OT APYra C IOMOIIBIO:

1) muaka; 2) HuTpara cepedpa; 3) Gpenondranenna; 4) GUOIETOBOTO JAKMYCA.

A44. K okucIuTenbHO-BOCCTAHOBUTENBHBIM PEAKLUSAM OTHOCAT BCE PEAKLIUU:

1) coenunenus; 2) pasnoxxeHus; 3) 3amemienus; 4) oOmeHa.

A45. Bemectsa, popmyist koTopbix CuSO4, KHCO3, FeS, otHOCAT K Kitaccy:

1) kucnor; 2) coneit; 3) ocHOBaHUA; 4) OKCHIIOB.

A46. Xnopua-aHHOHBI 00pa3yoTCs MPH AUCCOIMAIIH BEIIECTBA:
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1) KCIO3; 2) HCIO4; 3)KCL, 4) AgCL

A47. Ilpu ropennu 320 r cepsl nonyauiock 576 r okcuna cepsl (IV). Maccosast nons Beixoaa
MPOJAYKTa PEaKM paBHa:

1)90 %; 2)95 %; 3)80 %; 4) 85 %.

A48. lllenoup, a 3aTeM KUCIOTY UCIOJb3YIOT IIPU OCYILLECTBICHNU NPEBPAILCHUL:

1) CaO +« CaCO3+ CO2; 3) K+ KOH<+ K2SO4;2)FeCl2 « Fe(OH)2 « FeSO4; 4)
CuSO4 » Cu(OH)2 + CuO.

A49. KoHueHTpupOBaHHBIE PACTBOPHI IIETOYEH HENb3s1 XPAaHUTD B:

1) amomuHIEBOI OaHKe; 2) CTeKISIHHOH OaHKe;

3) MOJIMATUIICHOBOH Tape; 4) KepaMU4EeCKON EMKOCTH.

AS50. Ilpu B3anmoeticteum 40 r ruapokcuaa Hatpust u 100 T cynbpaTta memu (II) macca BemecTBa,

OCTaBIICTOCA B I/I36LITK€, paBHa:
1)10r; 2)20r; 3)30r; 4)40T.

TECT 2
K kaxmomy 3a1aHUIO TaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO OJMH BEPHBIM.
Al. 3HaueHus creneHen okuciaeHus Gocopa B coeAMHEHMX, (popmynsl koTopbix P205 u H3P:
1) M0JI0’KUTENBHOE U MOJIOKUTEIBHOE; 2) TOJOKUTEIBHOE U OTPULATENbHOE; 3) OTPULATENIbHOE U
OTpHULATENbHOE; 4) HYJIEBOE U MOJIOKUTEIBHOE.
A2. Ha BHemHeM 31€KTPOHHOM ypOBHE JIBa DJICKTPOHA MMEIOT aTOMBI:
1) cepst u kucnopona; 2) ¢pochopa u azora; 3) Maruus u Kaipius; 4) Oapus U HATPUSI.
A3. IlocnenoBaTenbHOCTD YUCEN B PAAY 2, 8, 7 COOTBETCTBYET PaCIpeAeTICHHIO 3JIEKTPOHOB T10
YPOBHSIM B aTOMax:
1) docdopa; 2) xnopa; 3) amomunus; 4) Maprasia.
A4. Cpenn xummueckux 3neMeHToB Li, Na, K, Cs HanOosee sipko CBOHCTBa MeTasIa BEIPaXKEHBI Y:
1) nutus; 2) Hatpust; 3) kanust; 4) ne3usl.
AS. Bemectam, popmyisl kotopsix NaHCO3, Na2CO3, Na2S04, NaHSO4, cooTBeTcTBYIOT
Ha3BaHUS:
1) rugpoxapboHar HaTpus, KapOOHAT HATPUS, CYab(AT HATPUS, TUAPOCYIbPAT HATPUS; 2)
KapOoHAT HAaTpHsI, THAPOKAPOOHAT HATPHS, TUAPOCYIb(AT HATPUS, CYTb(AT HATPHSL; 3)
ruIpocynbhaT HaTpHs, CyIb(haT HaTpuUs, THAPOKapOOHAT HATpHs, KapOoHAT HATpHs; 4) cynbdar
HaTpus, KapOOHAT HATPHS, TUAPOKAPOOHAT HATPHS, TUAPOCYAb(AT HATPHSL.
A6. Xummyeckwnii ameMeHT Ne 11 oOpa3yeT OKCHI ¥ THIPOKCH/I COCTaBa:

1) 320 nu O0H; 3) 5203 n 3(OH)3; 2) 50 n 3(OH)2; 4) 502 n H2503.
A’7. KoBanieHTHON HENOJISIPHOM CBsI3bI0 00pa30BaHbl MOJIEKYJIbI BELIECTB:

1) 02, N2, H2, CI2; 3) 02, O3, NH3, N2;

2) 02, H20, H2S, CO2; 4) 02, H20, C12, Br2.

AS. IonsipHOCTH CBSI3HM B OOJIBIICH CTETICHH BBEIP&)KEHA Y BEUIECTBA!

1) HCI; 2) HF; 3) HI; 4) HBr.

A9. ATombl yriepoaa u KpeMHHUS UMEIOT:

1) oAMHAKOBOE YMCIIO 3JEKTPOHHBIX YPOBHEH; 2) OAMHAKOBBIE PAIUyChl; 3) OAMHAKOBOE YUCIIO
3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE; 4) 0 JMHAKOBOE YHCIIO MPOTOHOB B SAPE.

A10. ®noneroBblil TaKMyc U3MEHSET OKPACKY Ha KPAaCHYIO B PE3YJIbTaTe peakily ¢ BOJON BCeX
BELIECTB psaa:

1) SO2, P205, NO2; 3) SO3, Li20, CaO;

2) S02, A1203, BeO; 4) Na20, K20, BaO.

A11. KauecTBeHHOH peakuuel Ha COISIHYIO KUCIOTY M €€ COJIM SIBJISIETCS PEaKius C:

1) auTparom cepedpa; 2) pruoneToBsIM TaKMycoM; 3) THIPOKCHIOM Oapus; 4) cyiabpharom Meam.
A12. AMMuak Henb3sl MOIYYUTh PA3JI0KEHUEM:

1) xapOoHaTa aMMOHHS; 2) XJIOPHIa aMMOHHS; 3) HUTpaTa aMMOHUS; 4) OpoMuIa aMMOHHSL.
A13. Tlpu 0OBIYHBIX YCIOBUSX OCHOBAHUS MOYKHO ITOJYIUTh IPH B3aUMOJICHCTBUH C BOJOM:

1) BaO, CuO, FeO; 3) MgO, ZnO, A1203;

2) Na20, CaO, Li20; 4) K20, FeO, Mn207.

A14. KomnuecTBy BemiectBa 1,5 monb paBHa macca rugpokcuna meau (11):
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1)981; 2)196T; 3)147 15 4)980 T.

A15. Peakuus FeCl3 + 3NaOH ¢ Fe(OH)3 + 3NaCl oTHOCHTCS K peakuusm:
1) coenunenus; 2) pasnoxxeHus; 3) 3amemeHust; 4) oomeHa.

A16. Ilpu npokamuBannu Manaxuta (CuOH)2CO3 obpa3zyrorcs:

1) CuO, CO2 u H20; 3) Cuun H2CO3; 2) (CuOH)2 u CO2; 4) Cu20, H20 u CO2.
A17. OkHCIUTENFHO-BOCCTAHOBUTEIBHOM PEaKIUeil sIBISETCS:
1)4NH3 +302 « 2N2 + 6H20; 2) SO2 + H20 « H2SO03; 3) NaCl+ AgNO3 « AgCl +

NaNO3; 4) 2A1(OH)3 « Al203 + 3H20.

A18. B peakiuu coeanHeHus a30Ta ¢ BOJOPOJIOM a30T:

1) moHM>KaeT cTeneHb OKUCICHUS; 2) MOBBIAET CTENICHb OKUCIICHUST; 3) HE U3MEHSAET CTETEHb
OKHUCIIEHUS; 4) SBISIETCA BOCCTAHOBUTEIIEM.

A19. CepHas KucCiioTa MOXKET pearupoBaTh C KaXKAbIM BEIIECTBOM psa:

1) BaCl2, FeO, Fe, KOH; 3) NO2, Fe203, NaOH, Zn; 2) CO2, HCI, NaOH, CuO; 4)
Na2S04, Mg, KOH, CuO.

A20. C xaxxasim BeniectBoM psina K20, CaO, NaOH, H20 Gyzner pearnpoBaTs:

1) rugpoxcun kamust; 2) cyasdar 6apust; 3) okeun yraepoaa (IV); 4) oxcun memu (II).

A21. O6bem okcupa yriepoaa (IV), Berrenstonierocs npu pasnoxenuu 500 r kapOoHaTa KalbIys,
paBeH:

112 2)224m 3)11,27; 4)224n

A22. CepHas kuci0Ta He OyJeT pearupoBarh C:

1) rugpoxcunom 6apust; 2) okcugom meau (I1); 3) muakom; 4) okcumom yriepoza (IV).

A23. KonnyecTBo BemecTBa 1 00eM BOJIOPO/IA, MTOTYIEHHOTO MPY B3aUMOJICHCTBIH 5 MOJIb IIITHKA
C COJISTHOM KHUCJIOTOM, COOTBETCTBEHHO PABHBI:

1) 5 momsb, 112 m; 3) 2 Mo, 44,8 11; 2) 3 mons, 67,2 7; 4) 1 momsp, 22,4 m.
A24. B ypaBHEHHH TOPEHUS CepOBOIOpoa ¢ oOpazoBanueM okcunaa cepsl (1V) koaddumment
nepea KUCIOPOIOM PaBeH:

1)2; 2)3; 3)4; 4)5.

A25. Jlerkuii ra3 ¢ pe3KUM 3araxoM HOJYIUTCS B PE3YJIbTaTe Peakuu MEKY:

1) NH4Cl u Ca(OH)2; 3) COu 02;2) H2 u O2; 4) CaCO3 u HCI. A26.
CoxpamnieHHbIM HOHHBIM ypaBHeHHEM Cu2+ + 20H- = Cu(OH)2 MoxeT OBITh BBIPaXKEHO
B3aWMOJICIICTBUE MEXKIY:

1) Cu u NaOH; 3) CuO u NaOH; 2) CuSO4 u KOH; 4) H2S504 u CuO.

A27. OmHOBpEMEHHO B pacTBOpE MOTYT HaxoAuThes HOHBL: 1) Agt n Cl—; 2) Ba2+u SO42—; 3)
Na+ u Cl—; 4) Fe2+u OH-.

A28. Peakunu ruapokcua xxenesa (I1) ¢ cepHol KHCIOTOM OTBEYaET COKPAIIEHHOE HOHHOE
ypaBHEHUE:!

1) FeO +2H+ « Fe2+ + H20; 2) Fe(OH)3 +3H+ + Fe3+ +3H20; 3) Fe(OH)2 +2H+
Fe2++ 2H20; 4) Fe2+ + 20H—+ Fe(OH)2.

A29. YtoOBI OTpeiennTh, KeNe30 WIH IIHHK HaXOIUTCS B DJICKTPOXUMHUYECKOM PSITY HANPSHKEHUH
METAJIJIOB JIEBEE, MOKHO BOCIIOJIb30BATHCS:

1) Bopmoit; 2) aurpatom meau (I); 3) autpaTom xenesa (II); 4) Hutparom nuHKa.

A30. CropocTb peakiuu Mexny cyiibdumom xenesa (1) u comstHON KUCIOTOM OBBICUTCS, €CIIN:
1) m3menpunTh cynbdua xenesa (I11); 2) oxmaauTh pearnpyromyr cMech; 3) TOBBICUTH JIaBJICHUE;
4) MOHU3UTH IABJICHUE.

A31. Cokpamennoe nonnoe ypasaenune Fe3+ + 30H— = Fe(OH)3 oTtpaxaer cymHocTh
B3aUMOJICCTBUS MEXKY:

1) xmopunom xene3a (I111) u ruapoxkcuaom Kamus; 2) Kene30M U THAPOKCUAOM HATpHUs; 3) OKCHIIOM
xenesa (III) u Bogoii; 4) cynedarom xenesa (I11) u Bogoii.

A32. Cxema OKHMCIICHHS XpOoMa:

1)Cr0+ Cr+2; 2) Cr+6+ Crt3; 3) Cr+3 « Crt+2; 4) Cr+3 « Cr0.

A33. O6pa3oBanue 6€10T0 0caKka NPy MPOITYCKaHUH ra3a B OSCIBETHBIN PAaCTBOP IICIOYN
MPOUCXOJUT MPH B3aUMOCHCTBUH:

1) Ca(OH)2 u CO2; 3) LiOH u H2S; 2) KOH u P205; 4) Ca(OH)2 u HCI.
A34. HesmoBUTHIE Ta3bl COCTABISIIOT TPYIITY:
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1) H2, CO, CO2; 3) 02, N2, 03;2) HC], CI2, H2S; 4) 02, CO, H2S.
A35. I'a3 00OpasyeTcs Mpu ICHCTBUM COJISIHON KUCIIOTHI Ha:

1) oxcua HaTpus; 2) XJIopu HaTpus; 3) KapOoHAT HATpus; 4) TUAPOKCUA HATPHUSL.

A36. Hutpart menu (II) Henb3s1 OJIydUTh € TOMOLIBIO BEILIECTB!

1) Cu u HNO3; 3) Cu(OH)2 u HNO3; 2) CuO u HNO3; 4) CuClI2 u NaNO3.
A37. ®opmynbl TOJIBKO OCHOBHBIX OKCHJIOB YKa3aHbI B PAAY:

1) Fe203, P205, ZnO; 3) Na20, CuO, CaO;

2) S03, CO2, NO2; 4) A1203, BaO, CO2.

A38. Trepmoe TyromiaBkoe BEIIeCTBO aiMa3 UMEET KPHUCTaUIH-UYECKYIO PEIIEeTKY:

1) aToMHY!0; 2) HOHHYIO; 3) METAJUIMYECKYIO; 4) MOJIEKYISIPHYIO.

A39. B monekyne oxcuaa yraepoaa (IV) unciao o0muyx 37IeKTPOHHBIX Hap PaBHO:

DI1; 2)2; 3)3; 4)4.

A40. Oxcup ampoTepHOTO XapakTepa o0pa3zyeT XUMHUYECKHHA JIEMEHT, B aTOMaX KOTOPOTO
CJIEAYIOIEE pacpeneeHne MEKTPOHOB MO JIEKTPOHHBIM CIIOSM:

1)2,8,1; 2)2,8,2; 3)2,8,3; 4)2,8,4.

A41. OtHOCHTENBHAS TDIOTHOCTH Ta3a a30Ta 10 BOAOPOIY paBHA:

1)20; 2)15; 3)14; 4)12.

A42. Ha ropenue 20 11 MeTaHa 3aTpaduBaeTCs KUCIOPO 00beMOM:

1)103; 2)20m 3)30 15 4)40 .

A43. Hanmmame XJ0poBOIOpO/Ia B paCTBOPE MOKHO OOHAPYKHUTH C IIOMOMIBIO:

1) autpara Oapus; 2) ruapokcHaa Kaius; 3) HaTpara cepedpa; 4) ruapokcuaa Oapus.

A44. K okucauTenbHO-BOCCTAHOBUTEIBHBIM PEAKLUSM OTHOCAT MPOLECCHI:

1) pacTBOpeHHE IOBapEHHOI COJIM B BOJIE; 2) pa3iokeHue KapOoHaTa HaTpus; 3) pikaBICHHE
xenesa; 4) pacnaz yroJpHOW KHCIOTHI HA YITIEKUCIIBIN Ta3 U BOAY.

A45. Consimu SIBISIFOTCSI BCE BEIIIECTBA PAA:

1) MgS0O4, H2CO3, Fe(OH)2; 3) CuS0O4, Ba(OH)2, NaCl;

2) NH4Cl, NH40H, SO3; 4) NaCl, FeS, BaSO4.

A46. Hutpar-HOHBI IPU TUCCOIHMALIAN 00pa3yeT BEMIeCTBO:

1) NH4NO3; 2) NaNO2; 3)NH4Cl;, 4) HNO2.

A47. Ilpn oxucnenuu 6,4 r meau obpaszosaiiock 6,4 T okcuaa meau (I11). Maccoast 1oJist BeIxoa
MPOJAYKTA PEakuy paBHa:

1) 100 %; 2)90 %; 3)80 %; 4)70 %.

A48. Kucnory, a 3aTeM 11e109b UCIIOJIB3YIOT MPU OCYIIECTBICHUH MTPEBPALLCHHIN:

1) CuO ¢ Cu(NO3)2¢ Cu(OH)2; 2) HCl» NaCl+ AgCl; 3) CaCO3 « CaO-
Ca(OH)2; 4) H2 SO4 « Na2S04 « Ba SOA4.

A49. OuncTuth BOy OT BPEIHBIX IPUMECEH MOXKHO:

1) kunstueHuem; 2) nobasneHrneM B Hee kpuctamioB KMnO4; 3) puistpoBanuem; 4)
¢bmIpTpOBaHHEM, KUIISTYeHHEM, ToOaBieaneM KMnO4.

AS50. K 11,8 r cepHoii kncnoTsl 1o6aBuM 6,5 T KA. Macca u popMyra BemecTBa, OCTaBIIETOCs B
n30bITKE:

1)2rZn; 2)2rH2SO4; 3)1rZn; 4)1rH2SOA4.

B9. B okucimTensH0-BOCCTAHOBUTEIBHOM peakunu npoun3onnio npespauienue PO ¢ P+5. DtoT
MPOLIECC HA3bIBACTCA ... .

B10. ®enondranens B pacTBOpe MIEIOYN TPHOOPETALT ... LIBET.

TECT 3
K kaxmomy 3a1aHUIO TaHO HECKOJIBKO OTBETOB, M3 KOTOPHIX TOJIBKO OJIMH BEPHBIM.
Al. B pany HCIO4 « HCIO3 « HCIO « HCI crenens okucieHus Xjopa:
1) monmxkaercs ot +7 10 —1; 2) nossitaercst ot —1 g0 +7; 3) noBeimaercs ot 0 10 +5; 4)
MOHMXKaeTcst oT +7 1o +3.
A2.Y aTroM0B XUMHUYECKOTO AJIEMEHTA YTJIepPOIa YHCIIO IEKTPOHOB HAa BHEITHEM JJIEKTPOHHOM

YpOBHE PaBHO:
1)2; 2)4; 3)1; 4)6.
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A3. Cxema pacnipeiefieHHsI JIEKTPOHOB O YPOBHSIM — 2, 8, 5 — COOTBETCTBYET XUMHUUECKOMY
3JIEMEHTY, CTETIeHb OKMCJICHUSI KOTOPOTO B BOAOPOAHOM M BBICIIEM KHCJIOPOJHOM COCAMHEHUAX
paBHa:

D-S5u+3; 2)2u+6; 3)-1u+7; 4)-3u-+s.

A4. B pany oxcumos Na20, A1203, P205 nponcxonut u3MEHEHHE CBOWCTB:

1) OT OCHOBHBIX K KHCJIOTHBIM; 2) OT KHCJIOTHBIX K OCHOBHBIM; 3) OT OCHOBHBIX K aM()OTepHBIM; 4)
OT KUCIIOTHBIX K aM()OTEPHBIM.

AS. Ha3Banus «aMMHuaK», «yrapHbIi raz», «CepoBOJOPOI», «030H» COOTBETCTBEHHO UMEIOT:

1) NH3, CO2, H2S, 02; 3) NH3, CO, SO2, 03; 2) NH3, CO, H2S, O3; 4) NH3, CO2,
H2S, O3.

A6. Beicimii okeng 9205 u nerydee BogopogHoe coequHenre OH3 uMeroT 31eMeHThI:

1) mepBoii A rpynnsl; 2) TpeTbel A rpynmsl; 3) naToil A rpynmsl; 4) ceapbMoi A rpymimbl.

A7. XuMH4YeCKUH 3JIEMEHT, B aTOME KOTOPOIO 3JIEKTPOHBI 110 YPOBHSIM paclpeesieHbl Tak: 2, 8, 6,
00pa3yeT ¢ BOJOPOAOM XMMHYECKYIO CBS3b:

1) KOBaJIEHTHYIO MOJSIPHYIO; 2) KOBAUICHTHYIO HENOJIPHYIO; 3) HOH-HYIO; 4) METAIIIMYECKYIO.

AS8. Uncno KOBaJIEHTHBIX CBS3E€H MKy aTOMaMH a30Ta B MOJIEKYJIE a30Ta PaBHO:

DI1; 2)2; 3)3; 4)4.

A9. AToMBI HaTpUs ¥ MarHus UMEIOT:

1) oAMHAKOBOE YHUCIIO 3JEKTPOHOB; 2) OAMHAKOBOE YUCIIO 3JEKTPOHHBIX YPOBHEH; 3) OMHAKOBYIO
CTEMEeHb OKUCIIEHUS B OKCUAax; 4) OAMHAKOBOE YKCIIO IPOTOHOB B sIIpax.

A10. ®enondranenH U3MEHAET OKPAcKy Ha MAJIMHOBYIO B PE3YJIBTaTe PEAaKIUH C BOJIOH BCEX
BELIECTB, BXOISALIUX B TPYIIY:

1) BeO, ZnO, Fe203; 3) SO2, SO3, P205; 2) Na20, BaO, K20; 4) CuO, FeO, MgO.
A11l. l'mopokcnn menu (I1I) MOKHO MOTYYUTH IPU B3aUMOJCHCTBUH PACTBOPOB:

1) xnopuna meau (II) m tuapokcnaa nunka; 2) cynbharta mexu (1) u xnopuna Hatpus; 3) HUTpaTa
menu (II) u rugpoxcuaa kanus; 4) kapoonara meau (1) u cepHO# KUCTOTHL.

A12. Ha3zBaHus «HeraiieHasi U3BECTh» U «TralleHasi U3BECTh» COOTBETCTBEHHO UMEIOT BEILIECTBA:
1) CaO u Ca(OH)2; 3) CaCl2 u Ca(HCO3)2; 2) CaCO3 u CaO; 4) CaO u
CaCO3.

A13. Ilpu B3auMOICHCTBUH MEIM ¢ KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTOM 0OpasyeTcs ra3
Oyporo 1BeTa, KOTOPbIM Ha3bIBAETCS:

1) okcupom azora (IV); 2) ammuakom; 3) XJI0pOBOJOPOAOM; 4) XJIOPOM.

Al4. B nByx MOJISIX Ccynb(ara Kajus Macca Kajus paBHa:

1)39r; 2)174r; 3)156T1; 4)78T.

A15. OkucIUTET HO-BOCCTAHOBUTEIILHOM PEaKIUe SIBISIETCS PEaKLIUA:

1) CuO +2 HNO3 = Cu(NO3)2 + H20; 2)2Na + 2H20 =2NaOH + H2; 3) NaOH + HCI = NaCl +
H20; 4) Fe(OH)2 « FeO + H20.

A16. I'mnpokcua HaTpus OyaeT B3aUMOJICHCTBOBATS C:

1) 02; 2)CaO; 3)KNO3; 4)HNO3.

A17. Peakmmro 4FeS2 + 1102 « 2Fe203 + 8 SO2 O0THOCAT K peaKusim:

1) monHoro 0OMEHa; 2) OKUCIMTEIHO-BOCCTAHOBUTEIBHBIM; 3) coeAMHEHNS; 4) HEUTpaIn3auy.
A18. B peakiuu 6P + 5KCIO3 « 3P205 + 5KCI docdop:

1) BoccranaBnuBaeTcs; 2) OKUCISIETCS; 3) ABISIETCS] OKUCIUTENIEM; 4) TIOHUKAET CTEICHb
OKHUCJICHUSI.

A19. T'unpokcua HaTpus OyIeT pearnpoBaTh ¢ KaKIbIM BEIIECTBOM psijia:

1) CuCl2, P205, KOH, CuO; 3) FeCl2, H2S04, MgO, CO2; 2) CO2, HCl, SO2, CuSO4;
4) NH3, HNO3, ZnCI2, SO3.

A20. Ocanok rory00oTo I[BETa BBINIQAAET MPU JOOABICHUN B PACTBOP THAPOKCHIA KaJus:

1) xnopuna G6apus; 2) xmopuna sxenesa (I11); 3) xmopuna ammonwust; 4) xnopuaa meau(1l).

A21. Ilpu mosHOM croparnu 340 T aMMHaka BBIJEISIETCS a30T 00HEMOM:

D11,2n; 2)224m; 3)224n 4)112n

A22. OcHOBHBIE CBOWCTBA MPOSBIIOT BCE BELIECTBA IPYIIIIBL:

1) SO2, CaO, CaCO3; 3) NH3, HCl, CuO; 2) CaO, NaOH, Ca(OH)2; 4) A1203,
P205, Ba(OH)2.
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A23. Bogopona maccoit 60 T BCTynwII B peakIliio COeANHEHHS ¢ a30ToM. KonmaecTBo BemecTBa U
00BeM 00pa30BaBIICTOCS aMMHAKA:

1) 10 momp, 224 T; 3) 2 mous, 44,8 11; 2) 5 monb, 112 m; 4) 20 Mo, 448 1.
A24. B ypaBHEHHH PEaKIUH PA3I0KEHUS THAPOKCHIA AMOMUHIS KodpduumeHT nepen hopmynoit
BOJIbI PABCH:

1)2; 2)3; 3)4; 4)5.

A25. T'a3 Oyporo 1BeTa MmoJiydaercs B pe3yJibTare B3auMOCHCTBHS:

1) Zn c H2SO4 ; 3) Cu ¢ HNO3 (xomuir.); 2) Cu c H2SO4; 4) Mg ¢ HCL

A26. B3aumoelicTBIE pacTBOPOB XJIOPHIA HATPUS M HUTpaTa cepedpa BbIpakaeTcs COKPAIICHHBIM
nOHHBIM ypaBHeHueM: 1) Ag+ + Cl- = AgCl; 3) H+ + OH—=H20; 2) Nat+ + NO3—
NaNO3; 4) Ca2+ + CO32-=CaCO3.

A27. [1ns pacmio3HaBaHUS COJIEH YrOJIbHOM KHCIOTHI MOYKHO HCIOJIB30BATh:

1) rugpokcun HaTpus; 2) COISIHYIO KUCIOTY; 3) xyopua Hatpusi; 4) HuTpat aMMonus. A28.
CoxpamnieHHbIM HOHHBIM ypaBHeHHEM Cu2+ + 20H- = Cu(OH)2 MoxeT OBITh BBIPaXKEHO
B3aWMOJICIICTBUE MEXKIY:

1) CuO u NaOH; 3) CuCI2 u Fe(OH)2; 2) CuSO4 u KOH; 4) Cu u KOH.

A29. OGHapyXHTb B paCTBOPE XJIOPHI-UOHBI MOXKHO C IOMOIIBIO PacTBOpa:

1) denondranenna; 2) Hurpara cepedpa; 3) memnoun; 4) aurpara ceuama (II).

A30. C Han0OobIIeH CKOPOCTHIO B3aMMOJICHCTBYE C COJITHOW KUCIOTOM OyIeT MPOUCXOTUTh Y:

1) onoBa; 2) xxene3a; 3) unnka; 4) maraus. A31. CokpaiieHHOe HOHHOE ypaBHeHHe Ba2+ + SO42—
= BaSO4 otpaxkaeT CyIIHOCTh pEAKLUU MEXIY:

1) okcunom Gapus u okcunom cepsl (IV); 2) runpoxcuiom 6apust u okcugoMm cepsl (IV); 3) 6apuem
U CEpHOM KUCIOTOM; 4) XmopuaoM Oapus 1 Cyab(paToM HATpus.

A32. Cxema OKHMCIICHHS a30Ta:

I)N-3« NO; 2)N+5+ N+4; 3)N+5« N-3; 4)NO -+ N-3.

A33. IIpu B3aumoaeiictBun okcuaa meau (1) ¢ Bogopoom (mpu HarpeBaHUM) MPU3HAKOM PEaKUU
SIBJIICTCSL:

1) n3MeHeHue KpacHOTO 1IBETa MOPOILKA HA YEPHBIN; 2) U3MEHEHHE 3allaxa ra3a; 3) U3MEeHEHHE
YEepHOTO I[BETa MOPOIIKA Ha KPACHBI; 4) osiBIeHne Oyporo rasa.

A34. CiocoOOM BBITECHEHHS BOJIBI MOXHO COOpPATh B COCY/I:

1) xucnopo; 2) aMmmuak; 3) XJIOPOBOJOPO; 4) CEPOBOOPOI.

A35. He oOpa3yeTcs ra3 nmpu B3aUMOJICHCTBHH:

1) KOH u HNO3; 3) CaCO3 u HCI; 2) KOH u NH4CI; 4) Zn u H2SOA4.
A36. IIpu B3anMoieficTBIM KapOOHATa KaJbIU U COISTHON KMCIOTHI OTYIUTCS:
1) CaCl2 u H20; 3) CaCl2 u CI2;

2) CaCl2, CO2, H20; 4) CaCI2 u H2.

A37. AMdoTepHBIMHU SBISIOTCS 00a OKCHJIA TTAPHI:

1) A1203 u SO3; 3) SO3 u CuO; 2) CuO u ZnO; 4) ZnO u A1203.
A38. Kpucramnndaeckuil 107] OTHOCAT K BEIIECTBaM, KPUCTAJUIMYECKOH PEIIETKON KOTOPBIX
SIBJIICTCSL:

1) atomHuas; 2) noHHas; 3) MetTaJuiueckas; 4) MoJieKysipHasi.

A39. Tpu 00mIHX AIIEKTPOHHBIX TAPBI BO3HUKAIOT IPU 00pa30BaHUU MOJIEKYIT:

1) xnopa; 2) Bomopoaa; 3) azota; 4) kuciopona.

A40. Oxcuapl ¥ THAPOKCHIBI OCHOBHOTO XapakTepa 00pa3yroT XUMUYECKHE dJIEMEHTHI,
MOPSIIKOBBIE HOMEPA KOTOPHIX B MEPUOAUUECKOM crucTeEME:

1)6,7,8; 2)11,12,13; 3)14,15,16; 4)3,11,19.

A41. MeraHn TsKenee BOJAOPO/IA B:

1)5pa3; 2)8pa3; 3)7pa3; 4)6pas.

A42. TTpu ropenun 100 11 cepoBoopoaa o0seM obOpa3zyrorierocs: okcua cepsl (IV) pasen:
1)100 ;; 2)200m; 3)1507; 4) 505

A43. He B3auMoelcTBYIOT (IIPH H. y.) APYT C IPYTOM:

1) SO3 u H20; 3) P205 u H20; 2) Si02 u H20; 4) NH3 u H20.
A44. K oKucIuTEnbHO-BOCCTAHOBUTENBHBIM PEAKIMSM HE OTHOCST B3aUMOJICHCTBHE:
1)Mgu 02; 2) HClu NaOH; 3) SO2u O2; 4)Znu H2SO4.
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A45. K KHCTTOTHBIM OKCHJIaM OTHOCHTCSI PSIJT BEIIECTB:

1) SO2, P205, CO2; 3) SO3, P205, FeO; 2) CuO, AI203, Si02; 4) K20, H20,
SO2.

A46. C obpa3oBanueM cynb(ar-aHHOHA UCCOIUUPYET:

1) Na2SO3; 2) Na2S; 3) Na2S04; 4) NaOH.

A47. Tlpu B3aMMOICHCTBHH C COISTHOM KUCIIOTOM 224 1 ammuaka oOpazoBasioch 481,5 T xmopuna
amMMOHHMS. MaccoBasi 1011 BBIXOa MPOYKTA PEaKIIH:

1)80 %; 2)90 %; 3)95%; 4)70 %.

A48. YpaBHEHHE OKHCIUTEITHFHO-BOCCTAHOBUTEIHHOM PEaKITHH:

1) CaO + CO2 = CaCO3; 3) Zn + 2HCl = ZnCI2 + H2; 2) BaO + H20 = Ba(OH)2; 4)
KOH + HNO3 = KNO3 + H20.

A49. Ha BOJ1I0OYMCTUTENBHBIX COOPYKEHUAX AJISI OUUCTKU BOJBI HE UCTIONB3YIOT:

1) dpmsTpoBanue; 2) xnopupoBanue; 3) ynerpaduosieToBoe o0rydeHne; 4) moaenadnBaHme.
AS50. s cuaresza ammuaka coenuammi 300 1 Bogopona u 200 1 azota. O0beM n30bITKa rasa:
1)50m; 2)100m; 3)200m 4)300 .

5.3. IIpumepnvie 6onpocwyl 0N RUCLMEHHO20 KOHRMPOA
1. Jloxkaxxute TpeMmsi peakUMsMU C pa3HbIMH KJacCcaMH BEIIECTB BOCCTAaHOBUTENbHBIC
CBOMCTBA MarHusl.
2.0cCy1ecTBUTH IPEBPAILCHHUS:

N2 — NH3z — NO — NO2 — HNO3; — NH4NO:s.
3. Ckonbko rpamMm okcuga meau (II) momyuurtcs mpu pas3nnokeHUH TAKOTO e KOJIMYECTBa
runpokcuaa mMeau (1), Ha pactBopenue xotoporo 3arpatuiioch 19,6r 20%-ro pactBopa
CEpHOM KUCIOTHI?
4. U3 Bemects, popmynsl koTopbix S, Ca, SOz, H2SO4, BaSO4, SO3, Na2SO3? CocraBbre
TeHETUYECKUH P
5. CocraBbre cxemMy mnoiydeHus xmnopuga kenesa (III) m3 okcunma xemeza (II). Han
CTpEJIKaMH NEepexXoJ0B Hamummre (OpMyiabl HEOOXOAUMBIX BEIIECTB U YCIOBHS
MIPOBEJIEHUS PEAKIIUH.
6. U3 BemecTB, GopMyiIbl KOTOPBIX:

CH; —CH,—CH,—-C=0, C4Hjo, C4Hs0OH, C4HoCl,

|
OH

CH; -CH,—-CH.-C=0
|
H
COCTaBbTE TE€HETHUECKMHM psn. Hamummre ypaBHEHMS peakUuMy BTOPOIrO IpEBpaLICHUS
MTOJIy4E€HHOTO T€HETUUECKOTO PAJIA.
7. Bprauciute o00BEM Bogopoaa (H.y.), MOJYYEHHOrO MpH B3auMoaercTBuu 6,751
AIFOMHHHUS ¢ U30BITKOM COJIIHOM KUCIOTHI.
8. B cxeme peakunu
H>O + P + HNOs; — H3PO4 + NO.
pacctaBbTe KO3()(PULIMEHTH METOJOM 3JEKTPOHHOrO OajlaHca, YKaXXHUTE OKUCIUTENIb U
BOCCTaHOBHUTEIb.
9. CocTaBbTe ypaBHEHHUS PEAKIIMH IO CIEIYIOIIECH cXeMe:
Fe ' FeCl, > Fe(OH), * Fe(OH); * Fe,Os ° Fe.
10. IIo TepMOXUMHUYECKOMY YPABHEHUIO PEAKLIUU
C+ 02 — CO217 + 402 xJIx
BBIYMCIIMTE KOJIMYECTBO TETUIOTHI, BBIAEIMBIICICS IPU CTOPAHUU 1 KT yIuIs.
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5.4. Ilpumepnvie 6onpocwl 015 RPOGedEHU NPOMENHCYMOYHOT AmMmecmayuu

1. U30Mepust OpraHnyecKuX COEAMHEHUH U €€ BUJIBI.

2. Peakuust HOHHOTO 0OMEHa. Y CIIOBUSL UX HEOOPATUMOCTH.

3. CkopoCTh XMMHMYECKHX peakuui. DakTopbl, BIMSAIOLME HA CKOPOCTh XUMHUYECKOU
peakuuu (3aBUCHMOCTb CKOPOCTH OT MPHUPOABI, KOHIEHTpPAlUH BEIIECTB, IUIOLIAN
MTOBEPXHOCTH CONPUKOCHOBEHHUS Pearupyoumx BeIEeCTB, TEMIIEPATYPhI, KaTalu3aTtopa).

4. IlpuponHble UCTOYHMKHU YIIIEBONOPOAOB. Mcnosb30BaHue MxX B KaueCTBE TOIUIMBA U B
XUMUYECKOM CHHTE3E.

5. O06mas xapakTepucTHKa METAUIOB IMaBHbIX noArpymn 1-3 rpynn (1A-3A rpymi) B cBs3U
C HX IIOJIOKEHHUEM B IIEPUOJANUYECKON CUCTEME XUMUYECKUX daeMeHTOB [[.1. MeHneneeBa u
0COOEHHOCTSIMHU CTPOECHMSI UX aTOMOB.

6. Mertainmmyeckass XMMHYECKas CBS3b, XHMHYECKHE CBOMCTBA METAUIOB  KakK
BOCCTaHOBHTEIIN.

7. llpunenbHble OJHOATOMHBIE CHUPTHL, UX 00mas ¢GopMmyna. DTaHOJ, 3JIEKTPOHHOE
CTpoeHue, (pu3nueckre, XUMHUYECKUEe CBOICTBA, TPUMEHEHHUE.

8. O01mas xapakTepuCcTUKa HEMETAIJIOB IIaBHBIX noArpynn 4-7 rpymm (4A-7A

IPYIII) B CBSI3U C UX MOJIOKEHUEM B IIEPUOIMUECKON crcTeMe XUMHUUYECKUX 3iieMeHToB JI. 1.
MenzeneeBa U 0COOEHHOCTAMU CTPOEHUH X aTOMOB.

9. H3MmeHeHHME OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX CBOWCTB HEMETAIUIOB HA IPHUMEpE
2JEMEHTOB 4 A IrpyIIIbL.

10. T'nuuepuH — mOpeACTaBUTEIb MHOTOATOMHBIX cHHpToB. CTpoeHue, (usmueckue u
XUMHYECKHE CBOMCTBA (peakLus 3TepuprKalum), IPUMEHEHNUE.

11. Annotponus BeweCTB, COCTaB, CTPOCHUE, CBOMCTBA aJUIOTPOIHBIX MOAU(PHUKAIIUH.

12. ®enou, ero cTpoeHune, CBOMCTBA, MPUMEHEHHUE.

13. DnexkTpoiau3 pacTBOPOB U paciylaBOB coJjie (Ha mpuMepe XJopuaa HaTpus).
[IpakTHuecKoe 3HaUEHHUE IIEKTPOIIN3A.

14. Anpaerunpl, ux obmas Gopmyna, XUMUYECKHE CBOMCTBA, MOJIyY€HUE U IPUMEHEHHE (Ha
pUMepe MypaBbUHOTO M YKCYCHOTO aJIbJIETHJIOB).

15. BonoponHble COEIMHEHNUsT HEMETAUIOB. 3aKOHOMEPHOCTH B U3MEHEHHMM UX CBONCTB B
CBA3M C TIOJOXEHHUEM XUMHUYECKHX DJJIEMEHTOB B mepuoauueckon cucreme J[M.
Menneneesa.

16. IlpenenbHble OAHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI, UX 001as popMmyia.

17. YkcycHas KUCIOTa, CTPYKTypHast popMmysa, CBOWCTBA, IPUMEHEHHE.

18. BpIcmme OKCHABI XUMHUYECKHX JJIEMEHTOB TPETHETO IEpHUOAA. 3aKOHOMEPHOCTH B
M3MEHEHUHU UX CBOMCTB B BSI3U C ITOJIOKEHUEM XUMHUYECKHX 3JIEMEHTOB B MEPUOJAMYECKOU
cucreme .. Menneneena. 19. XapakTepHbIEXUMUYECKHUE CBOMCTBA OKCUIOB: OCHOBHBIX,
aM(pOTEPHBIX, KUCIOTHBIX.

20. JKupsl, ux cocraB u cBoicTBa. JKHUpbl B pupojie, MpEBpAIICHUE )KUPOB B OpraHU3ME.
[IpoykTsl TEXHUYECKOH MepepabOTKH KUPOB, HOHITHE O MbLIAX.

21. Kucnotsl, ux kiaaccuukanys 1 XUMUYECKUE CBOMCTBA Ha OCHOBE IpPEICTaBICHHUM 00
ANEKTpoUTHYeCKOM auccounanuu. OCOOEHHOCTH CBOMCTB KOHILIEHTPUPOBAHHOW CEpHOM
KHUCJIOTHI Ha IPUMEPE B3aUMOIECUCTBUS €€ C MENIBIO.

22. Hemmonosa, cocras, (pU3NYECKUE U XMMHUYECKUE CBOICTBa, npumeHeHue. [lonstue o6
HCKYCCTBEHHBIX BOJIOKHAX Ha NMPUMEPE alleTATHOTO BOJIOKHA.

23. OcHOBaHMs, UX KJIaccU(UKALUSI U XUMUYECKIE CBOMCTBA HA OCHOBE IPEJICTaBICHUN 00
AIEKTPOJINTUYECKON JUCCOLUALNH.

24. I'moko3a — MpeIcTaBUTENIb MOHOCAXOPHJIOB, CTPOEHUE, (PU3MYECKHEe U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHE, OMOIOTHYECKast POJIb.

25. Kpaxman, Hax0KI€HHE B IPUPOJE, TUAPOIIA3 Kpaxmalla, IPUMEHEHNE.
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26. T'maponu3 comneit (pa3oOpaTh MEPBYIO CTAJUIO TUIPOJIH3a COJEH, 00pa30BaHHBIX
CHJIBHBIM OCHOBAHHUEM U c1a00¥ KUCIOTOM, CIaObIM OCHOBAHUEM M CUJIBHOM KHCIIOTOM).

27. AMUHOKHCTIOTHI — aM(OTEpHbIE OPTaHUYECKHE COCUHEHUS], UX CTPOCHUE, XUMUUECKHE
CBOMCTBa (B3aMMOJEHMCTBHE C COJISHOM KHCIOTOHM, WIeoyaMu, JApYr C JAPYrom),
NpUMEHEHHE, OMOIOTHYECKAs POllb.

5.5. Ilpumepnvie mecmogwle 3a0aHUA 0151 HPOBEOCHUS NPOMENCYMOUHOI ammecmauuu

1 BapuaHT
Yactb A.
Al. B3aumopeicTBue HaTpusi ¢ BOJIOM OTHOCUTCS K PEAKLIMSIM:
a) COeIMHEHUS; 0) pa3nioKeHus;
B) 3aMEIICHHUS; r) oOMeHa.

A2. [Ipu OKUCTIEHHH MYPaBBHHOTO alIbJACTH/IA 0 MyPaBbHHON KUCIIOTHI CTETIEHb
OKHCJICHHUS YTIIEpO/1a U3MEHUTCS:

a)ot 0 o +2; 0) ot +2 10 +4;

B) o1 0 10 +4; r)oT —4 110 0.
A3. Ykaxure KJIacCU(PUKAIMOHHbIE XapaKTEPUCTUKU PEaKIH, YpaBHEHUE KOTOPOM:
Cu(OH),CO3 — 2CuO + CO; +H20.

IIpuzHak 1.
I) coenunenue; II) paznoxenue;
[II) 3amemenue; IV) oOmem.
IIpu3Hak 2.

A) OKUCIIHUTENBHO-BOCCTAHOBUTENbHAS; b) 0€3 U3MEHEeHUs CTEeNEeHN OKUCIICHHUS.
IIpu3Hak 3.
1) oOpatumast;  2) HeoOpaTumasi.
IIpuzHaxk 4.
a) 9K30TepMUYECKas; 0) PHIOTEpMUYECKAsL.
A4. Bo CKOJIBKO pa3 HAJ0 YBEIUYUTh KOHLIEHTPALIUIO KMCIOPO/ia B PEAKINH, YPaBHEHUE
koropor 2SOz + Oz — 3S0;,
YTOOBI IPU YMEHbIIIEHUN KOHIEHTPAI[UN CEPHUCTOTO Ir'a3a B 5 pa3 CKOPOCTh PEAKIUH HE
M3MEHUJIACh:
a)B 10pa3; ©O)B2,5pa3za; B)BSpa3; T)B2S5pa3?
AS. TemnepaTypHblif KO3 PHUIIMEHT peakuu paBeH 2. Ha ckosbko rpaaycoB HaJ0
YMEHBIIUTh TEMIEPATYPY, YTOOBI CKOPOCTh PEAKIIMKM YMEHbIIMIACh B 16 paz?
a) Ha20°C; ©6)Ha 30°C; B)Ha40°C; r)Ha50°C.
A6. BeipaxkeHre KOHCTaHTbI IUCCOLMAIMU (PTOPOBOTOPOIHON KUCIOTHI UMEET BUA:
a)K= @—; 6)K=ﬂ; B)KZ—[H]+[F]; r)KZ—[H]*[F].
] [F] [#F] [HF] [HF]

A7. Cymma k03¢ (pULIMEHTOB B COKpAILIEHHOM HOHHOM YPAaBHEHUU PEaKIU
CEpOBOIOPOHOM KUCIOTHI ¢ pacTBOpoM cyib(aTta meau(Il) cocrapnser:

a) 2; 0) 3; B)4; 1)5.
A8. Kako#l u3 2JIEKTpOHOB AUCCOLMUPYET CTYNIEHYATO?

a) AlCls;  ©) H3POg; B) Mg(NOs); r) HCOONa.

A9. Ykaxure GopMyny coiu, 00pa30BaHHONU CUIBHON KUCIOTOM U c1a0bIM OCHOBAHUEM:
a) KClOg4; 06) NaySiOs; B) FeBrs; r) Cs2SO0s.

A10. [Ins kakoil U3 coJiel TUAPOIN3 1O | CTyreHu BhIpa)kaeTCsi MOHHBIM YPaBHEHUEM:

M?* + HOH <> MOH" + H"?
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a) CaCl,; 60) MgSOs;  B) Ba(NOs3); 1) Sr(CH3COO),

Yacrs B.

B1. /lana nenouka npeBpalieHui:

C2H, — Ce¢Hs — CsHsNO2 — C¢HsNHz — [CsHsNH3]"Cl
Hanmmmmre peakunuu BemecTs, NOJYyYEHHOTO IO PEAKIIMHU 3aMELEHUS.
B2. Ha ckopocTh rOMOT€HHOM ra3oga3Hoil peakliuy OKa3bIBalOT BIUSAHUE IPUPOJIA
pearupyoInux BelecTB, 1aBJIeHue (M, CIe0BaTeIbHO, KOHIEHTpALUs BELIECTB),
MPUCYTCTBUE KaTanuzaropa?
B3. Kak Ha3bIBarOTCS BELIECTBA, BOAHBIE PACTBOPBI KOTOPBIX MPOBOMST INEKTPUUECKUNA TOK
(HanmUIIMTE TEPMUH BO MHOKECTBEHHOM 4ucIe)?
B4.IIpuBeneHbl Ha3BaHUS AECSITH HEOPTAHUYECKUX U OPTaHUYECKHUX BEIECTB: HOAU
kanus, Hurpat xene3a(lll), cynphut Hatpus, cynbdat aMMoHus, XI0pu cepedpa,
caxapo3sa, 3TaHallb, 0JieaT HaTpus, dTUiaLeTaT, uuepuH. CKOJIBKO U3 HUX CIIOCOOHBI
TUAPOIN30BATHCA?

Yacrs C.
C1. Jlonumure JIeBbIE YaCTH ypaBHEHUH XMMUYECKUX peakunid. PaccraBbre
K03 pULIMEHTHI:
a)....— CaCOs3+ 2 NaCl;
0) .... = Fe2(S04)3 + Cr2(SO4); + K2SO4 + H20;

B)....— CHj O— CH, — CH; + CH3COOH;
r)...— CH; - CHO— CH — CH3 + NaBr
ey c
C2. JIns peakunuy, ypaBHEHUE KOTOPOI
CH;0H - H-C ° +H2—Q
H

HaIUIINUTE BbIPAXKEHHE KOHCTAHThl pABHOBECHS. Y KaXHUTE BCE U3BECTHBIE BaM CITOCOOBI
CMEILIEHUs] PaBHOBECHS B CTOPOHY 00pa30BaHUsI MEeTaHAJISL.
2 BapuaHT
Yacrs A.
Al. Kakoe u3 BeriecTB, (JOpMyJibl KOTOPBIX IPUBEAECHBI HUXKE, HE MPOSBISAIOT KUCIOTHBIX
CBOMCTB? O
a) HxSeOs; 06) CsHsOH; B) CHsC ; r) H.Te.
H

A2. Kakoe u3 cBoiict akpmitoBoid kucinotel CH2 = CH — COOH 00ycnoBieHo HamuueM
KapOOKCHIJIBHOM TpymimbI?

a) crmocoOHOCTh 00ecIBEUMBATH OPOMHYIO BOAY;

0) cnocoOHOCTh 00Pa30BHIBATH CIIOKHBIE 3(PUPHI;

B) CKJIOHHOCTb K MOJIMMEPHU3aLUH;

I') IpucoeanHeHrne OpoMOBOIOpOAa MO MpaBuily MapKOBHUKOBA.
A3. «Ilapckoil BOIKOW» Ha3bIBAIOT:

a) CMeCh KOHIIEHTPUPOBAHHBIX a30THOM M coistHOM KucioT (1:3);

0) cMech KOHLIEHTPUPOBAHHBIX a30THOM U cepHOM KucioT (1:3);

B) CMeCh KOHLIEHTPHPOBAHHBIX CEPHOM U costHOM KucnoT (3:1);
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I') CMECh 3TaHOJIa U BBICHIEH CTENIEHH OYMCTKH BOJBI (2:3).
A4.I'mapokcut HaTpUs MOKHO TIOJIYYUTh:

a) B3aMMOJICHCTBHEM HATPHs C BOAOH;

0) B3auMO/EMCTBUEM I'MIPOKCH]Ia HATPUS C BOJIOM;

B) 3JIEKTPOJIM30M BOJHOTO PAacTBOpa XJIOPHIA HATPHS;

I') BCEMH MEpPEUMCIECHHBIMU BbIIIE CLIOCOOAMMU.
AS. B menouax He pacTBOPSAETCS CIECAYIONIEE TPOCTOE BEUIECTBO:

a) KpeMHMUIA; 0) aTroMHUHMI; B) cepa; T) yIIepon.
A6. Kakoe 13 0OCHOBaHUI IpU B3aUMOJIEUCTBUHU C CEPHOU KHCIOTON CIIOCOOHO
00pa3oBbIBaTh KUCIbIE COJIN?

a) LiOH; 0) NH;s; B) CH3NH»2; r) Bce nmpuBen€HHbIE BbIIIE OTBETHI
BEPHBI.
AT7. Ykaxure popMyny aM(pOTEpHOrO OKCHaA:
a) NaO; 0) CaO; B) AlOs; r) SO».

A8. Kakoe u3 coeTMHEHMH SIBISETCS KOMILJIEKCHBIM ?

a) KAI(SO4)2; 6) (—CH2—CHz2—)a; B) Na[Cr(OH)s]; 1) HaSiOs.
A9. I'unpoxcun meau (11) pactBopsiercs:

a) B pactBope KOH; B) B pacTtBope NHj3;

6) B pactBope H>SOy4; T') BCE MPUBEIEHHBIE BHIIIEC OTBETHI BEPHBI.
A10. [TonukoHaeHCAUS 0- aMUHOKHUCIIOT PUBOJUT K 0OPa30BaAHUIO MOJIUIIETITHIOB.
OOparHas peakius Ha3bIBaeTCs:

a) JEeNOJIMKOHICHCAIINEeH; 0) AenoaMMepu3aluei;
B) TUAPOJIU30M; I') TUIpaTaluen.
Yacre B.

B1. BCH_ICCTBa, HMEIONINE HEMOACIEHHEIE QJICKTPOHHBIC ITAPbI, JOHUPYA KOTOPBIC OHU
MOTYT O6p&30BaTB KOBAJICHTHEIC CBSI3U C KaKUM JIHOO aTOMOM, MOJ'ICKy.]'IOﬁ HUJIN HOHOM
Ha3bIBAKOTCA ... .

B2. HOCKOHLKy BOJa MOXKCT B OJHUX ClIydasaX JOHUPOBATH IIPOTOH, 4 B APYIUX —
AKIOCHTUPOBATH €10, TO €€ MHOIIa Ha3bIBAIOT ... .

B3. BHCPFI/IH, BBLICIIAOIIAACA MPU IMTPUCOCANHCHUU ITPOTOHA C MOJ'ICKy.]'IOfI BOJEbI,
Ha3bIBACTCA ... .

B4. ... MbuIKHC Ha OyIlb, OAUNHAKOBO U3MCHAIOT OKPACKY HHAUKATOPOB.

Yacrs C.
C1. IlpuBeaute npuMepbl ypaBHEHUN PEaKIUM B3aUMOIEMCTBUS KOHIIEHTPUPOBAHHOU
CEpHOM KUCIIOTHI C HEOPTaHWYECKUMU BEIIeCTBaMU (MeTalllaMU M HEMETalJlaMi) U OJHUM
13 OPraHUYECKUX BEIIECTB.
C2. CocraBpTe ypaBHEHMSI PEAKIIUH IO LIETIOYKE NTPEBPALCHUN:
N2 — NH3; — NH4sNO; — NH3 — CH3NH> — [CH3NH3"]Cl
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6. JOITOJITHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI

Jleknus
OcHoBHbIC 3aK0HBbI 001Iel xuMuHn. CTexuoMerpusi. XUMHYEeCKUH IKBHBAJICHT.
1. 3akon nocmosancmea cocmaga. Coomnowenue macc INIEMEHM 06,

dopmupyrouiux oannoe coeounenue, NOCMOAHHO U He 3A6UCUM OM CHOCODA NOJIyYeHUA
IMO20 COEOUHEHUI.

2. 3akon kpamuvix omuowenuii. YcranonieH JlanstoHoMm B 1803r. B cayuae, koeoa
06a snemenma oopasym mexHcdy cool HeCKOIbKO XUMUYECKUX COeOUHEHULL, mo20a umeem
Mecmo OMHOUleHUe MACCbl 00HO20 U3 INEMEHMO8, NPUXOOAUeecs 8 IMUX COCOUHEHUAX HA
00HY U My dice maccy Opy2020, KAk HeOoabuux yenvix yucen. Takum oOpa3oM, 3JIE€MEHTbI
CHOCOOHBI BXOJUTh B COCTAaB COEAMHEHUH TOJBKO B ONPEIEICHHBIX MPOMOPLHUSX.
OTKpBITHE 3TOTO 3aKOHA SIBUJIOCH MOATBEPKACHUEM aTOMHOM TEOpUU CTPOEHMSI BELIECTBA.
Toneko Tenmepr unen M.B. JlomoHOCOBa O CTpoeHMHM BeUIECTBA TMOJYYHJIU OIBITHOE
MOATBEPXKACHUE, M pa3paboTKa aTOMHO-MOJIEKYJISPHOTO Y4YEHHUS MOJydusia CBOE
JaJbHENIIIee pa3BUTHE.

3aKkOoHBl TOCTOSHCTBA COCTaBa M KpaTHBIX OTHOIIEHHWH HE HOCAT BCEOOUIEro
XapakTepa, B OTJIMYMHU, HAIpUMeEp, OT 3aKOHA COXPAHEHUS MAacChl, OCHOBATEIbHOCTb
KOTOPOTO JIOKa3bIBAETCSl OTKPBITUSAMH, CACTaHHBIMU IOCJE €r0 yCTaHOBJIEHHUA. [leso B ToM,
YTO TOCJ€ OTKPBITUA M30TONOB TMOJYYUJT TMOATBEPXKIAECHUE (AKT O TMOCTOSHCTBE
COOTHOILEHUS MEXY MacCaMH 3JIEMEHTOB, 00pa3yIOLINX JaHHOE BELIECTBO, HO TOJBKO MpHU
YCIIOBUHU MOCTOSTHCTBA U30TOITHOTO COCTaBa 3TUX J1EMEHTOB. Tak, Hanpumep, TspKenast BoJa
coaepxuT nopsaka 20% mo macce BOAOpoJa, TOTJa Kak OObIYHAS — TOJBKO OKOJo 11%.
3aK0OH KpaTHBIX OTHOIIEHWH HENMPUMEHUM U B ClIydae COeIMHEHUN NEPEMEHHOTO COCTaBa,
oTkpbIThIX akaneMukoM H.C. KypnHakoBeiM B Hawane XX Beka (IpUMep: OKCHJbI TUTaHA
nepeMeHHOro coctaBa T10146.1,56 1 T101,92,0), @ TaKKe B CiIydae, KOrzna MOJIEKY/a BEIECTBA
COCTOUT M3 OOJIBIIOTO YUCIIa AaTOMOB (Hanpumep, yriieBoopo bl coctaBa C2oHaz u C21Haa).

3. 3akon 00vémHubIX OmHOWeHull. JTOT 3aKOH B KadecTBe OOOOLIEHMs BBIBEI
¢bpanuy3ckuil yaensiii I'eif-JIroccak (Bropoe Ha3BaHHME 3aKOHA — «XUMUYECKUNY»). O0bémbl
24308, y4acmeyiowux ¢ aKkme XumMuiecko2o 63aumooeiicmeus, OMHoOCAmca opyz K opyzy
U K 00vémam oopazyrouuxcsa 2a3o00pasnuvix npooOyKmoe peakyuu KaxKk Hedoivuiue yesble
yucna. Tak, HapuMep, NpU B3aUMOJEHCTBUM 2 00BEMOB BoJIoposia U 1 06bEMa KucIopoa,
o0Opasyrorcs 2 00b€Ma BOJSHOTO Tapa.

4. 3akon Aeocadpo. YCTAaHOBJIEH WTaNbSIHCKUM (¢u3ukoMm Aporagpo B 1811
r. Oounaxkosvle 00vembl JII0OBIX 2a308, OMOOpauHvle Npu OOHOU memnepamype U
00UHAKOBOM OABIEHUU, COO0EePIAHCAm 0OHO U MOodice Yucio moaekyl. Takum o0pa3om, MOKHO
chopMyIupoBaTh MOHATHE KOJUYECTBA BEIIECTBA: | MOJIb BEIIECTBA COJCPKUT YHCIIO
gactul, paBHoe 6,02*%10% (Ha3pIBaeMOe MOCTOSHHON ABOrazpo) WM COIEPKHUT CTOJIBKO
MOJIEKYJI, aTOMOB, MOHOB, JJIEKTPOHOB WJIM JPYIMX CTPYKTYPHBIX €IUHMI], CKOJBKO
COJIEPKUTCS aTOMOB B 121 msorona yriepoaa >C. CieacTBHeM 3TOro 3aKOHa SBISETCS TO,
410 1 MOJB 1H000r0 raza 3aHumaet npu HopmanbHbIx ycinoBusax (Po=101,3kI1a u To=298K)
00bEM, paBHBIH 22,471

[lox oTHOCUTENBPHOM aTOMHOM Maccod 3JeMEHTa IMOHMMAIOT Maccy €ro aroma,
BBIDAXKEHHYIO B AaTOMHBIX €IMHHUIIAX Macchl (a.e.M.). B kadecTBe OTHOCHUTENIbHOM
MOJIEKYJISIPHOM Macchl 3JIEMEHTa MNOHMMAIOT MacCy €ro MOJIEKYNbl, BBIPAXEHHYIO B
aTOMHBIX €IMHULAX Macchl. Macca 1 MOJb JTaHHOTO BEILIECTBa HA3bIBAETCS €r0 MOJBHOM
Maccoil (BbIpakaeTcsi B TI/MOJb). OTHOCHUTENBHON IUIOTHOCTBIO IIEPBOrO rasza IIo
OTHOUICHHIO KO BTOPOMY Ha3bIBA€TCSl OTHOILEHUE MACChI MEPBOrO raza K Macce TOro ke
00BEMa BTOPOTO ra3a, B31TOro Ipu OJHOW TeMIeparype U OJJUHAKOBOM JaBJICHHH.

Ilon sxeuseanenmom  21emenma NIOHUMAKOT —TaKO€ €ro  KOJIMYECTBO, KOTOPOE

COCIUHACTCA C 1 moieM aTomoB BOJOpOda HJIKM 3aMCIIACT TO KC KOJIUYECTBO aTOMOB
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BOJIOPOJIa B XMMHYECKUX peakuusx. Macca | SKkBUBajieHTa 3JI€MEHTa HA3bIBAE€TCS €ro
SKBHUBAJICHTHOM Maccol. OKBUBAJIEHT BOJAOpPOJA O BCErJa paBeH |, a SKBUBAJEHT
KHUcIopoaa Jo0=8.
AL
DKBUBAJIEHT 3JIeME€HTa paBeH: Dy=CC, rne: M — MonbHag macca snementa; CO —
CTEIICHb OKHMCIICHUS DJIEMEHTA (BAJICHTHOCTD) B COSMHCHUH.
AL
OKBUBAJIEHT KHUCIOTHl paBeH: Dy= % , rae: M — MoOJbHas macca KHUCIOThI; X —
OCHOBHOCTH KHCIIOTEIL.
AL

DKBUBAJICHT OCHOBaHUS paBeH: Dy= Y , rae: M — MoJbHas Macca OCHOBAHUS, Y —
KHUCJIOTHOCTb OCHOBAHMS.
A
DKBUBAJICHT COJIM paBeH: D= z* x, rme: M — MoJbHAs Macca COJIM; Z — BaJIEHTHOCTD
KaTHOHA; X — KOJINYECTBO aTOMOB KaTUOHA B COEINHEHUH.
Y_s
IIpuMepsbI: SKBUBAJIEHT KUCJIOPOAA PABEH: o= & I-3KB; DKBHUBAJICHT YrOJIbHOU

E=31

kucnotel H>COs paBeH: Omuacoz= 2 r-3KB; SKBHBaJEHT enkoro Hatpa NaOH paBen:
40 111
— =40 — =545
ONaon= 1 r-9KB; 3KBUBaJIeHT xyopua kanbims CaCly paBeH: Dcacip= 2 *1 I-3KB.
3axon sxeusanrenmos. OmuouweHue macc (U 06vEM08) 83aUMOOEUCMBYIOWUX OpYe C
opyeom  eewjecmé  NPAMO  NPONOPYUOHANLHO — UX — IKBUBANEHMHbIM  MACCAM

(00vémam). MaTeMaTUUECKU 3TO MOYKHO 3aIIUCATh CIEAYIOIIMM 00pazoM:

A_m

% ™2 rge D1,92— OKBHBAICHTH (OKBHBAICHTHBIC MACCHI) JIEMEHTOB; Mi,Mm) —
peanbHbIe MacChl (HE MOJIbHBIC MACChI) BEIIECTB, HAIPUMEDP B rpaMMax.

[IpubnmxkeHHOE 3HAYEHWE MOJIBHOM MacChl aTOMOB  3JICMEHTa  TO3BOJISET
OoTpeNieNnuTh npasuno donounea u I[lmu: Amomuas menioémkocms O6OALUUHCMEA NPOCTNBLX
geujecme 6 meeépoom cocmosHuu nexcum 8 npedenax 22-29 Jwc/(monwv*K) [é cpeonem
okono 26 /ic/(mons*K)]. Otcrona ciaenyer, 4to pas3ieiauB 26 Ha yIAENbHYIO TEINIOEMKOCTb
MPOCTOTO BEIIECTBA, JIETKO OMPEASIUTh MPUOIMKEHHOE 3HAUCHHE MOJIBHOM MacChl aTOMOB
COOTBETCTBYIOIIIETO AJIEMEHTA.

[TonsiTMEe BaneHTHOCTH BO3HUKIO B xuMmMuu B cepeaune 19 Beka. .M. Menpaenees
YCTAHOBUJI CBSI3b MEXKJY BAJICHTHOCTBHIO 3JIEMEHTa M €r0 MOJIO)KEHHEM B MEPUOIUUECKON
cucteme. Banenmnocms s1emenma — 3mM0O CHOCOOHOCMb €20 AMOMO8 COeOUHAMbCA C
opyeumu amomamu 6 onpeoenrénHvlx coomuouieHusx. CnocOOHOCTh aTOMOB JIaHHOTO
AJIEeMEHTa COCIUHATHCS IPYr C JAPYrOM WM C aTOMaMH JPYTUX JJIEMEHTOB MOXKET
BBIPAXKATHCS M JIPYTUMH CIIOCOO0AMH — KOBAJICHTHOCTBIO (YHCIIO XHUMHYECKHX CBS3EH,
oOpa3yeMbIX aTOMOM JaHHOTO COCIWHCHHSI) WJIM KOOPIWHAIMOHHBIM YHCIOM (YHCIIO0
aTOMOB, HETIOCPEACTBEHHO OKPY)KAIOIIUX JJAHHBIN aTOM).
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JIUCT
M3MEHEeHMH padoueil yueOHON MporpamMMbl 10 AUCITUTUINHE
B/1.08 Xumust

I[OHOJ'IHCHI/ISI 1 UBMCHCHHA, BHOCHUMBIC B pa60qy}o nporpaMmy JUCHUILTIMHBI

OcHoBanus BHecenus: | Paznen PII/I, B koTopsIii CopnepxaHue BHOCHUMBIX
JIOTIOJIHEHUH 1 BHOCATCS U3MEHEHUs JOTIOJIHEHUH, U3MEHEHUH
V3MEHEHHUN

[Ipennoxxenne

paboTonarens

[Ipennoxxenne

COCTaBUTESA

IPOrpaMMBI

[Ipuobperenue, Paznensr No3.3 u Ne3.3.1 OO6HOBICHUS TIEpEUHS
n3nanue aureparypbl, | Ne3.3.2 Ne3.3.3 Ne3.3.4 JIUTEPATYPBI
oOHoBieHUe niepeuns U | [lepedeHb OCHOBHOM U

conepxanus DbC, 6a3 | TONOJHUTEIBHON ydeOHOU

JTAHHBIX JUTEpaTyphl

il /@’ZM E.}O.IlaBnoBa

VTBepmeHa Ha 3aCCIaHnHn HpCI[MeTHOI;'I (HHKHOBOﬁ) KOMHCCHUN MAaTEMATHUYCCKUX U
CCTCCTBCHHOHAYYHBIX NTUCTTUIUINH

CocraBHUTEIb: npenoaaBaTeiib

IIpotokon NelO ot «24» mas 2024r.

Hpe[[CC,Z[aTCJ'IL HpCI[MCTHOﬁ (L[I/IKJ'IOBOI‘/'I) ~ KOMHCCHUH MaTCMaTUICCKUX

CCTCCTBCHHOHAYYHBIX TUCIUILIAH % ( ;
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COI'TTACOBAHO:

»
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Penen3us
Ha y4eOHyto nporpammy yueOHo# nucturuiviabl B/[.08 Xumus
1 cnequanbHocTh 43.02.16 Typusm v rocTeEnpUUMCTBO

Pabouas mporpamma yuebnoit nucruniauabsl BJ.08 Xumuss paspabortana Ha
ocHOBe TpeOoBaHuii deepanbHOro rocyAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHaapTa
(manee - ®I'OC), npenbsABISEMBIX K CTPYKTYpe, COACPKAHUIO M pe3yibTaram
ocBoeHus yueobnou nuctuminabl BJI.08 Xumus, B coorBeTcTBUM ¢ PekoMeHmanusmMu
MO0 OpPraHu3allMU TMOJIyYE€HHUs CpPEeAHero ooiero oOpa3oBaHUS B NpeJeiIax OCBOCHUS
00pa3oBaTeNbHBIX MPOrpaMM cpeaHero mpodeccuoHaabHOro obOpa3oBaHusi Ha 0asze
OCHOBHOTO 0011ero oopasoanus ¢ yuerom tpedoBanuii ®I'OC mo crnenuanbHOCTH
cpeanero mpodeccuoHanbHoro obpazoBanus (mainee CIIO) 43.02.16 Typusm u
rOCTENPUUMCTBO, YTBEPKAECHHOTO npukazoM MunooprHayku P® ot 07.05.2014 Ned61
(3apeructpupoBan B Munrocte Poccun 27.06.2014 No 32891.

JlanHast ~mporpamMma  SIBISIETCS  4YacThbI0O  OCHOBHOHM  IpodeccroHanbHON
obOpazoBarenbHOU nporpamMbl B cootBercTBUU ¢ @I'OC cpenHero (mogHOTO) 00IIero
obpazoBanuss u DI'OC mno cneumampHoctu CIIO 43.02.16 Typusm u
rOCTENPUUMCTBO

Copeprxanue y4eOHOM JUCIUIUIMHBL XHUMUS MPEIHA3HAYCHHOTO JJI CTYJIEHTOB |
Kypca cpeaHero mnpogecCHOHAIbHOTO 00pa30BaHMUA COOTBETCTBYET COJAEPHKAHHUIO
ATOTO TpeaMera sl cpeaHero (moJiHOro) oOmiero oOpaszoBaHus. JlucrumivHa
npu3BaHa cPOpMUPOBaTH y OOYYAIOIIMUXCS IEIOCTHOE NPEACTaBICHHE O HayKe
XUMHS, OObEKTUBHOM OCO3HAHUU 3HAYUMOCTH KOMIIETEHIMI B 00JaCTH XUMUM s
yesoBeka U oduiecTBa. B nmporpamMMe oTpaykeHbl BaxKHEHUIITNE 3a/1a4H, CTOSIIUE TIEepe]
XUMHEH, pelleHne KOTOPhIX HAaNpaBieHO Ha paldOHAIbHOE MPHUPOIOTOIb30BaHUE,
Ha OXpaHy OKpYXKaloIIeW Cpelbl W TEpPCHEKTUBBI CO3/IaHUE HOBBIX TEXHOJOTHUI
XUMHYECKOTO HaIlpaBICHHUSL.

[Iporpamma 060CHOBAHHO U MOJIHO OTPAXKaET POJIb U MECTO XUMHUH B TIOJTOTOBKE
CHEIMAIUCTa CPEIHEro 3BEHA, PACKPHIBAET LEJIU W 3aJaud y4eOHOM TUCIUIIIMHBI.
OmnpeneneHsl TpeOOBaHUS K YMEHUSIM U 3HAHUSM CTYACHTOB. TeMaTudyecKuil miaH u
coJiep>kaHre y4eOHOM NUCHUIIIMHBI PACKPBIBAET MOCIEI0BATEIBHOCTD MPOXOKACHHUS
TE€M, COOTBETCTBYET Y4YeOHOMY IUIaHy M paclpeneieHuto vacoB. B mporpamme
ompezeneHbl  (¢opma TPOBEACHUS, LM, 3a7aud Y4yeOHOW  JTUCUUIUIMHBI,
IIPEICTAaBICHbl MaTepuanbl Uil TEKYyLIEH MW NPOMEXKYTOYHOM arrecranuu. B
nporpaMMe  peaju3oBaHbl  JUJAKTUYECKUE MPUHIMIBI  OOy4YeHHs,  y4YTEHBI
MeTanpeIMEeTHBIEC CBSI3U.

Ilepeuenp peKOMEHyEMON OCHOBHOM U OIIOJIHUTEIBHON JIMTEPATYPhl BKIIIOYAECT
0OIIeIOCTYHbIE MCTOYHUKH, M3JAHHBIE B MOCIEAHEE BpeMs (He mo3gHee S5 Jier).
[Tepeuncnennsie UHTEpHET — pecypchl aKTyalbHbI U JOCTOBEPHBHI.

Pabouas mporpamMMa JUCHHUIUIUHBI «XHUMHUSD» MOXKET OBITh PEKOMEHJIOBaHA st
MCIIOJIb30BaHMS B y4€OHOM Ipoliecce MpU MOAroTOBKE Mo cneruanbHocTH 43.02.16
Typu3sM 1 rocTeNpUUMCTBO.

Kaumuuar c-X Hayk, ZMPeKTOp < .~
OO0 MMUII «Jlepebss B
npobupkax» B .l eleHKIKe

T.W. Ky3pMuna




Penen3us
Ha ydeOHyto nporpammy yueOHo# nucturuivabl B/[.08 Xumus
1 cnequanbHocTH 43.02.16 Typusm u rocTenpuMMCTBO

PabGouass mporpamMma npo(eCCHOHATBHOTO MOAYJIS 1O  JUCLUILIUHE
«buonorus» cocraBieHa B COOTBETCTBHM C TPEOOBAHUAMU TOCYIapCTBEHHOIO
00pa3oBaTENbHOIO CTaHAApTa K MHUHHMYMY COJIEp)KaHUS M YPOBHIO IOATOTOBKHU
BBIMYCKHUKOB. Pabouass mnporpamma yueOHo#l naucuuminasl B/.08 Xumwus
pazpaborana Ha ocHOBe TpeOoBanuii DenepaJibHOTO  TOCYAAPCTBEHHOTO
obpazoBarenbHoro crangapra (naigee - ®I'OC), mpenbsBiIsieMbIX K CTPYKTYpe,
COJICp)KaHUI0O U pe3ysibTaram ocBoeHus ydeOHou muctumuiuabel BJ1.08 Xumwus.
[Iporpamma HarpaBieHa Ha Pa3BUTUE MBILIUICHUS, HHTEIUIEKTA, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, OBJIAICHUS 3HAHUAMH U YMEHHUSIMH CTYJEHTaMH, HEOOXOIMMBIMU UM
IUTSL TPYJIOBOM €S TENBHOCTH.

XuMus — KuBas HayKa, TIIOCTOSHHO pa3aBuraromiad rpaHUIlbl ITO3HAHHOTIO.
Omna pacCMaTpuBaACTCA B LCIIAX Z[ELHBHGfIH.[CFO MMPUMCHCHHA B KHU3HMU. OTO CBSI3aHO C
TCM, YTO JKU3Hb HCHUPCPBLIBHO pPA3BHUBACTCA H )K,IIéT OT XHMMHHU HOBBIX Hllefl u
MMOJAXO0J0B B PCHICHUU aKTYyaJIbHBIX HpO6HeM CCroAHAITHETIO AHA.

[Iporpamma BKJIO4YaeT B cedst macnmopT paboyeil mporpaMMbl, TEMaTHUYECKOE
IUTAaHUPOBAHUE, COepKaHUe Y4yeOHON AMCLUUIUIMHBI, JIUTEpaTypy, 0Opa3oBareIbHbIC
TEXHOJIOTMM IIPU MPOBEICHUM IPAKTUUYECKUX 3aHATHUM U Jekumi. Mmerorcs
OIICHOYHBIE CpeACcTBa Il KOHTPOJs ycmeBaemocTu. Pabowas mporpamma
paccuuTaHa Ha 72 4aca. Pa3zzmenbl AensTcs Ha TEMbl, HA M3YYEHUE KaXIOW TEMBI
OTBOJUTCA OIPEAEIEHHOE KOJMYECTBO 4YacoB, B 3aBUCUMOCTHM OT Ba)XHOCTH
M3y4aeMbIX BONPOCOB. B ka0 Teme oTpakeHbl TpeOOBaHUS K 3HAHHUSIM, YMEHUSAM;
JlaH [IEPEYCHb JINTEPATYPBIL.

Jlannast pabouass mporpaMma 10 JUCHUIUIMHE «XHUMUS» MOXKET OBbITh
WCIIOJIb30BaHa JJIsl TOATOTOBKU CHENHANIUCTOB crienuanbHocTu 43.02.16 Typusm u
TOCTENPUUMCTBO.

VYuutens BBICIIEH KAaTETOpUU
MBOY «Cpennsis
oO1eoOpa3oBaTenbpHasl  IIKOJa
Ne 4 um.A.B.CyBopoBa» B T.
l'enenmxuke

N.A. IlmakoBuu
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