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1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBI YUEBHOW
JTUCHUATIIMHBI

1.1. MecTo OMCHUIVIMHBI B CTPYKTYpe OCHOBHOII 00pa3oBaTe/ibHOM
MPOrpaMMbl:

VYyeOnast gucnuIummHa «XUMUS»  SABISETCS  O0S3aTENBHOW  YacCThIO
0011e00pa3oBaTeNbHOIO IIMKJIA OCHOBHOW 00pa30BaTeIbHOW MpOTrpamMmbl B
coorBeTcTBUM ¢ DPI'OC mo cnenuanbHoctu: 40.02.01 [IpaBo u opranuzamus
COITMAILHOTO OOecnedeHus (1o OTPaciIsim).

OO6mieoOpa3oBaTenbHas AUCHMIUIMHA «XUMHUS» H3ydaeTca Ha 0a30BOM
ypoBHE B  00mieo0pa3oBaTeIbHOM IIMKIE Y4eOHOro IUlaHAa  OCHOBHOM
npodeccHoHaNbHON  00pa30BaTEIbHOW  MPOTPaMMbl  YKPYMHEHHBIX  TPYII
CIEIHUAIBHOCTEM.

TpyaoeMKOCTh JUCHUIUIMHBI «XUMHS» Ha 0a30BOM YpOBHE cocTaBisieT 51
yac, u3 KoTopbix 41 wac — 0a3oBbli mMoaynb (6 pazgenoB) u 10 yacoB —
npukiagHod monaynb (1 pasnmen), BKIIOYAIOIIMN MPAKTUKO-OPUEHTUPOBAHHOE
CoJiepKaHNe KOHKPETHOU CTEeIUaTIbHOCTH WU TPOPECCUH.

[IpuknagHoil MOYJIb BKJIIOYAET OAUH paznen. Paznen 7 «Xumus B ObITY U
MPOU3BOJICTBEHHON  JIEITENBHOCTH  YEJIOBEKa»  peajqusyercs JUisl  BCeX
npodeccuii/crenabHOCTeH Ha MaTeprajie KEHCOB, CBI3aHHBIX C SKOJOTHYCCKON
0€30MacHOCThI0 M OIICHKOM TMOCJHEACTBUI OBITOBOM U MPOU3BOACTBEHHOM
NEATEeTbHOCTH, MO OTpacisiM Oyaymed mpodeccCuOHaTbHON — ACSTENbHOCTU
oOydJarommxcs.

1.2. Hesu u muIaHUPyeMble Pe3yJIbTAThl 0CBOEHHUS TUCIHIJIMHBI:

dopMHUpOBaHUE Y CTYIEHTOB NPEACTABICHUS O XUMUUYECKOW COCTABIISIIOLLIET
€CTECTBEHHO-HAYYHOW KapTHHbI MHpPAa KAaK OCHOBBI TPUHSTUS PEIICHUW B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO TMOBEACHUS B
IIPUPOJIHOM Cpele.

3agaum JUCUUIJIMHBI:

1) chopMupoBaTh MOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHHMS XUMHUYCCKUX
IPOLIECCOB M SIBJIEHUM B OKPYXKAIOWIEH CpEAE, LEIOCTHOM Hay4YHOU
KapTUHBI MUPA, B3aUMOCBSI3U U B3aUMOJEHCTBUS €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (POPMYJIbI HEOPraHUYECKMX U OPTaHUYCCKUX
BEIIIECTB, YPAaBHEHUS XWMUYECKHX PEaKIHid, OOBICHATH HX CMBICI,
HMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB;

3) chopmupoBaTh HABBIKM  TMPOBEACHHS  MPOCTEHINNX  XUMHUYCCKUX
OKCIIEPUMEHTAILHBIX ~ UCCICAOBAaHMM ¢ COOJIIOJICHHEM  TPaBUI
O0e3zomacHOoro  oOpamieHuss ¢  BeIeCTBaMH U JaOOpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMCHHE HCIOJIb30BaTh MH(POPMAIMIO XUMHUECKOTO XapaKTepa
U3 Pa3JIMYHbIX UCTOYHUKOB;

5) chopmupoBaTh  yMEHHE  TPOTHO3UPOBATH  IOCJICICTBUS  CBOEH
NEATEIbHOCTU U XAMHYECKHX  MPUPOIHBIX, OBITOBBIX "

IMPONU3BOACTBCHHBLIX ITPOLICCCOB;
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6) chopMupoBaTh IOHUMAaHWE 3HAYUMOCTH JOCTHDKEHUH XHMHYECKOU
HAyKU M TEXHOJOTHH ISl pa3BUTHS COIMAIBLHONW M MPOU3BOJICTBEHHOMN
cdep.

Oco6o¢ 3HaYeHUE NUCITUILIMHA UMEeeT IPH (POPMHUPOBAHUHU U PA3BUTHUHU TNPHU

OCBOCHUHU JUCHUILUIMHBI POPMHUPYIOTCS:
- JAYHOCTHBIC kKoMneTeHuu- JIP04, JIP13, JIP14

Koabi Ilnanupyembie pe3yJibTAThI OCBOCHUSA I CHUIIMHBI
pe3yabTaToOB BKJIKOYAKOT:
JIP 04 [IposBisitoniic W JIEMOHCTPUPYIOIIMKA YBa)XXEHUE K TPYIY

YeJI0BeKa, OCO3HAIOUINI IEHHOCTh COOCTBEHHOTO TpyJa U TpyAa
OPYTUX JIOAEH. OKOHOMHMYECKH AKTHUBHBIA, OPHUEHTHUPOBAHHBIN
Ha  OCO3HaHHbIM  BBIOOp  cdepbl  MpodeccuoOHATbHOU
NEATENbHOCTH C YYETOM JIMYHBIX O KU3HEHHBIX IUIAHOB,
MOTPeOHOCTEN  CBOEW  CEMbH, POCCHICKOTO  0OIEecTBa.
Brlpaxkaronmuii  OCO3HAaHHYIO TOTOBHOCTb K  ITOJYYEHHIO
PO EeCCUOHAIBHOTO oOpa3oBaHus, K HEIPEPHIBHOMY
00pa3oBaHUIO

B TEUCHHE KU3HU J[eMOHCTPUPYIOIUI IMO3UTUBHOE OTHOLIECHUE
K PEryJupOBaHUIO TPYNOBBIX OTHOLIEHUH. OpUEHTUPOBAHHBIN
Ha caM000pa3oBaHME U MPO(ecCHOHANBHYIO MEPENOArOTOBKY B
YCIIOBUSAX CMEHBI TEXHOJOTHYECKOIO YKIIAJa U COMYTCTBYIOIIHUX
couuanbHbIX mnepemeH.  Crpemsumiicss kK (OpPMUPOBAHHIO B
CETEBOMU cpene  JINYHOCTHO U 1podheccuoHaTbHOTO
KOHCTPYKTHUBHOTO «IIM(POBOrO CIeaa

JIP 13 JemoHcTpupyromuii ymenue 3QQHeKTUBHO B3aUMOIECTBOBATh B
KOMaHJ€, BECTU AUAJOT, B TOM YHCJIE C UCIIOJIB30BaHUE CPEACTB
KOMMYHUKAIMU

JIP 14 JIeMOHCTpUpPYIOIIMM  HABBIKM aHallu3a MW  HUHTEpIpETaluu

nH(}OpMAIUU U3 PA3INYHBIX UCTOYHUKOB C y4€TOM HOPMATHBHO-
MPABOBBIX HOPM

n oomme komnereHmu. OK 1, OK 2, OK 4, OK 7, IIK 1, T1K 2.

B pamkax nmporpaMmbl yaeOHOM TUCIUTITUHBI 00YUYalOIUMHUCS OCBABAIOTCS
JUYHOCTHBIE, METANpeIMETHBIC M TIPEIMETHBIE PE3ylbTaThl B COOTBETCTBUHU C
tpedoBanusiMu OI'OC cpennero odiero oOpa3oBaHus.

Kon u [Inanupyemblie pe3ynbTaThl OCBOCHUS JTUCIUTLIUHBI
HAaMMEHOBAHUE O6mue JNucuurumnnapusie (IIpeamerHbie)
bopmMHpyeMBbIX

KOMITETECHIUI

OK 01. Beibupatb B yactu Tpy10BOro BOCIIMTaHus: | - BJIAJIETh CHCTEMOM XHUMHYECKHUX
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CHOCOOBI PEIICHHUS
3a/a4y
npoeCCHOHATTBHOM
TESTEIILHOCTH
PUMEHUTETEHO

K pa3InIHbIM
KOHTEKCTaM

- TOTOBHOCTh K TPyAy,
OCO3HAHHE HEHHOCTU
MacTepcTBa, TPY10JII00HE;

- TOTOBHOCTh K aKTUBHOM
JESITEIbHOCTH TEXHOJIOTUYECKON
U COLIMAIILHOW HAIPaBJICHHOCTH,
CHOCOOHOCTh VHULIUMPOBATD,
IJIAaHUPOBATH u
CaMOCTOSITEIbHO  BBITIOJIHATH
TaKyIO JIEeSITeIIbHOCTB;

- WHTEpEC K  Pa3INyYHBIM
chepam npodeccruoHaIbHOM
NeSITeIbHOCTH,

OgnazieHrie YHUBEPCATbHBIMU
y4eOHBIMU MO3HABATEITLHBIMU
JIEUCTBUSIMU:

a) 0a3oBbIe JIOTUYECKHE
JEUCTBUS:

- CaMOCTOSITEJIHO
(dopMyIHMpoBaTh u
aKTyaJIu3UpOBaTh npo0iemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIIMBAaTh CYILIECTBEHHBIN
MPU3HAK WA OCHOBAHUS IS
CpaBHCHHMS, KiaccupuKamuu u
000011IeHHS;

- OIPEJICIIATh 1IEH
JICATEIHLHOCTH, 3a]1aBaTh
napaMeTppl M KPUTEPUH  HX
JIOCTHIKECHMS,

- BBIABJISITh 3aKOHOMEPHOCTH M
TIPOTHUBOPECHUHSI B
paccMaTpUBaEMbIX SIBIICHHSIX;

-  BHOCHUTb KOPPEKTHBBI B

JICSITEIbHOCTD, OLICHUBATh
COOTBETCTBHE pPE3YNBTATOB
LICISIM, MOCICACTBUM
JICSITCIIbHOCTH;

- pa3BUBaTh KpEaTUBHOE

MBIIIUICHAE  MPH  PEIICHUH
’KM3HEHHBIX MPOOJIeM

0) 0a30BbIC HCCIICAOBATCIIHCKHC
JIEUCTBUS:

3HAHMH, KOTOpast BKJTIOYAET:
OCHOBOIIOJIArafOIIHE TTOHSTHUS
(XUMHYECKUH  DJIEMEHT,  aToM,
AJICKTPOHHAsI 000JI0YKa aToma, S-,

p-,  d-aJeKTpOHHBIE  OpOMTANH
aTOMOB, WOH, MOJIEKYJIa,
BAJICHTHOCTb,

AIIEKTPOOTPHULATENBHOCTD, CTEIEHb
OKHUCJICHUS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBII

o0BeM, YTJICPOIHBIHA CKEJIeT,
(yHKIMOHAIbHAS TPy, pajuKal,
U30Mepus, H30MEDHI,

TOMOJIOTUYECKUA Psii, TOMOJIOTH,
YIJIEBOAOPOABL,  KUCIOPOA- U
a30TCOAEPIKALIIE COEIMHEHMUS,
OMOJOTUYECKU aKTUBHbBIC
BemecTBa  (YrieBOJIbI,  KUPBI,
Oenku),  MOHOMEp,  IOJUMEp,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE

COCTMHEHUSI, KpUCTaJUTHYeCKast
pelieTka,  THUIMBl  XWMHYECKHX
peaKunit (OKUCTUTETHHO-
BOCCTAHOBUTEJIbHBIE, JK30- W
SHIOTEPMUYECKHE, peakuuu
HOHHOTO  OOMeHa),  pacTBOp,
AIIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AIIEKTPOJIMTUYECKAS  TUCCOLIAALINS,
OKHUCJIUTEb, BOCCTAHOBUTENb,
CKOPOCTh XHMHWYECKOM PpEAKIINH,
XUMHUUYECKOE PABHOBECHUE), TEOPUU U
3aKOHBI  (TEOpHUsI  XMMHYECKOTO
CTpPOEHUSI OPTaHUYECKUX BEIECTB
AM. bytnepoga, TEOpUst
AJIEKTPOJIUTHUYECKOU JUCCOLMALINY,
nepuoguueckun  3akon  J[.M.
MenpeneeBa, 3aKOH COXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XHMUH,
(dakToNmOrM4YeCKUe  CBEACHUS O
CBOMCTBAaX, COCTaBe, MOJYYEHUU H
0e3omacHOM WCTIOJTb30BaHHUH
BAKHEUIIIUX HEOPraHUYECKUX U




- BJAJIeTh HaBbIKAMH Y4E€OHO-
VCCIIE0OBATEIILCKOW U MPOEKTHOM

JEATEIIbHOCTH, HaBbIKaMU
pasperieHus mpooem;

- BBISIBIISATD IPUYHUHHO-
CJIEICTBCHHBIC CBA3U "
AKTyaJIM3UPOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y ee
pelieHus,

- HaxOJWTb AapryMEHTBl Ui
JI0Ka3aTeNbCTBA CBOHX
YTBEPKICHHUM, 3a7aBaTh
rapaMeTphl 51 KpUTEPUH
peleHus;

- QHAIM3MPOBATH  IIOJyYCHHBIE
B XOI€  pelleHus  3a7a4u
pE3yJIbTaThl, KPUTUYECKU

OINCHUBATbL HX HOOCTOBCPHOCTD,
IIPOrHO3HUPOBATE HU3MCHCHUHA B

HOBBIX YCJIOBHSIX;
- yMETh TIEPEHOCUTH
3HaHWUSI B  TIO3HABATCIIbHYIO
U MPaKTUYECKyr0  00JacTu
JKU3HEIEITEIbHOCTH;

- yMETh UHTEIPUPOBATH
3HAHUS u3 pasHbIX
IPEIMETHBIX 00IacTeH;

- BBIJIBUTaTh HOBBIE WJICH,
npeuIaraTh OpPHUTMHAIILHBIC
TIOJIXOJIbI U PEIIICHHS,

- CITOCOOHOCTB X
HCITOJIH30BAHUS B

MMO3HABATEILHOM U COIIMAIILHOM
ITPAKTHUKE

OpPraHUYECKHUX BELIECTB B OBITY U
IIPaKTUYECKON NEATEIbHOCTH
YEJIOBEKa,;

- yMEThb BBIIBIITH XapaKTEPHbBIC
IIPU3HAKU W W3YYEHHBIX MOHATHM,
IIPUMEHSTh COOTBETCTBYIOIIINE
IIOHATHS TIPU ONHUCAHUM CTPOCHUS
U CBOWCTB HEOPraHUYECKUX U
OPraHWYECKUX BEIIECTB M  HX
IIPEBPAILCHUN; BBISIBIISITH
B3aMMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHATHSIMU W TIPEICTABICHUSAMHU
IpYTux €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETb
HAauMEHOBAaHUs
COEIMHEHU N

UCIIOJIb30BAThH

XUMHUYECKHUX
MEXyHAPOJAHOI O
COr03a TEOPETUYECKOU 51
MPUKJIIATHOM XUMUHU u
TPUBHAJILHBIC HA3BAHUS BAXKHEHIIINX
BEIIECCTB (THIIEH, alCTUJIEH,
TJIMUEpHUH, (PeHos, GpopManbaerus,
YKCyCHas KHCJIOTA, [JIALIVH,
YrapHbId Tra3, YIJIEKUCIbIM Tas,
aMMHUaK, raiieHas U3BECTb,
HEramieHass M3BECTb, [HUThEBAA
cola MW JIPyrux), COCTaBJISATh
dbopMynbI  HEOPraHWYECKHX U
OpPraHMYECKUX BEILECTB, YPABHEHUS
XUMHYECKHX PEAKIN, OOBICHATH
170'¢ CMBICII, MOATBEPKIAThH
XapaKTepHbIE XUMUYECKHE CBOMCTBA
BEIIECCTB COOTBETCTBYIOIIUMU
HKCIEPUMEHTAMU U 3aIllUCAMHU
YPABHEHUN XUMUYECKUX PEAKIIUM;

- YMCTb yCTaHaBJIMBATb
MPHUHAAJICKHOCTD HN3Yy4YCHHBIX
HCOPIraHUYCCKUX W OPTraHUYCCKUX
BCIICCTB K OIIPCACIICHHBIM

KJIacCaM M Tpynmnam COEAUHEHUH,
XapakTEepU30BaTb MX COCTaB M
BAKHEHIIINE CBOWCTBA; ONPEIECIATh
BU/IbI XUMUYECKUX CBA3EH
(koBasIeHTHas, VOHHA,




MeTauInyecKas, BOJIOPOJHAsA),
THIIBI

KPUCTaJUIMYECKUX peneToK
BEILECTB; KJIaCCU(PUIIMPOBATh
XUMHUYECKUE PEAKLINN;
copMUpOBaTh IPEACTABICHUA: O
MaTepUAIBHOM  €IMHCTBE  MHDA,
3aKOHOMEPHOCTSX U ITI03HABAEMOCTU
ABJICHUM IIPUPOJBI; O MeECTe U
3HAYEHUM XUMHUHU B  CHCTEME
€CTECTBEHHBIX HAyK U €€ POJIM B

o0ecrieueHun YCTOMYHBOTO
pa3BUTHSA YeJIOBEYECTBA! B
peleHnn npodieM

AKOJIOTUYECKOU, DSHEPreTUYECKON
M TIMIIEBOM  0€30ITacCHOCTH, B
Pa3BUTHUH MEIUILIMHBI, CO3JaHUU
HOBBIX MaTepUasoB, HOBBIX
HCTOYHHKOB SHEPIuu, B
o0ecreyeHnu paloOHaIbLHOTO
MPUPOJONOIL30BAHMS, B
(GhopMUPOBAaHUKM MHUPOBO33PEHUS U
oOmieil KyJbTyphl 4eJIOBEKa, a
TaKXKe 9KOJIOTHYECKH
00OCHOBAaHHOI'O  OTHOIIEHUS K
CBOEMY 3JI0POBBI0O WU IPUPOJHOMU
cpene;

- YMEThb NPOBOJUTH PACUETHI MO
XUMUYECKUM dbopmynam u
YpPaBHEHUSIM XHUMHUYECKUX PEAKIN
C HCIIOJb30BaHUEM (U3UUICCKHUX
BEJIMUYMH (Macchl, oObeMa TIa3oB,

KOJIM4eCTBa BEIIECTBA);
UCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHAE 3HAHUS NJISl TIPUHATHUS
peleHuin B KOHKPETHBIX

JKM3HCHHBIX CHUTYAlUAX, CBA3AHHLIX
C BCIICCTBAMHU U UX IPUMCHCHHUCM.

OK 02. | B obnactu 1LEHHOCTH HAy4YHOTO | - YMETh IUIAHUPOBATH U BBHIOJIHSITH
Hcnonp3oBath [IO3HAHMUS: XUMHUYECKUI JKCIEPUMEHT
COBPEMEHHbIE - ¢(hOpMHUPOBAHHOCTH (mpeBpatueHus OpPraHUYECKUX
cpencraa TIOMCKA, | MUPOBO33pPEHMS, BELIECTB npu HarpeBaHuu,
aHanmza U | COOTBETCTBYIOILIETO NOJlydYeHUE JTUJIEHA M H3YyYEHUe
UHTEpIpETALU COBPEMEHHOMY YPOBHIO | €0 CBOWMCTB,  KaueCTBEHHbIE
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uH(pOpMAaIIUH, u
MH()OPMAIOHHBIC
TEXHOJIOTU! ISt
BBITIOJTHEHUST 33734
npodeccHoHATbHON
TESTEIbHOCTH

pa3BUTHS HaYKH U
0OIIIECTBEHHON

IPAKTUKH, OCHOBAaHHOTO Ha
JIAAI0Te KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MecTa B

MOJIMKYJIbTYPHOM MHPE;
- COBEPILICHCTBOBAHUE SI3bIKOBOM
W YHUTATENbCKOW KYJIBTYpPBI Kak

CpelcTBa B3aUMO/JICUCTBUA
MEXIYy JIIOAbMH W TIO3HAHUS
MHpA;

- OCO3HaHHMC I CHHOCTH HayllHOﬁ

NESATEIILHOCTH, TOTOBHOCTh
OCYLIECTBIATh ~ MPOEKTHYIO U
HICCIIEIOBATEIBCKYIO
JeSITEIbHOCTh MHIUBUIYAJIbHO U
B IpYyIIIIE;

OBnanenue YHUBEPCAJIbHBIMA
yueOHBIMU MO03HABATEIILHBIMU
JIEUCTBUSIMU:

a) pabora c¢ wuHOpMaLMEil:
- BJIQJIETh HaBBIKAMU MOJYYEHUS
UHPOpPMALMM U3 HMCTOYHHKOB
pa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYILECTBJIAITh  TIOMCK, aHAJIU3,
CUCTEMAaTHU3aLUIO u
UHTEpIIpEeTaluio  uHpopMaIu
pa3IMYHBIX

BUJIOB U (DOPM IPEICTABIICHNUS;

- CO31aBaTh TEKCThI B
paznuuHbIX (opMaTax ¢ y4eToM
Ha3HayeHuss  uHbopMmaluu U
LEJIeBOM  ayJAUTOPUM, BbIOMpas
ONTUMAJIbHYIO dopmy
IIPEJCTABIICHNS U BU3yaJIM3alluH;
- OLICHUBATh JOCTOBEPHOCTD,
JIETUTUMHOCTh HMH(OpMaLuH, ee
COOTBETCTBHE  MPABOBBIM U
MOpPAJIbHO-3THYECKUM HOpMaw,;
HCIIOJIb30BaTh CpeacTBa
MH(POPMAILIMOHHBIX U
KOMMYHHUKAIIMOHHBIX

TEXHOJIOTUI B PEIICHNHA

pC€akii Ha aJdbACrujbl, Kpaxmal,

YKCYCHYIO KHCJIOTY; JeHaTypaius
OENKOB TpU HArpeBaHUU, LIBETHHIC

peakuuu  O€JIKOB,  MPOBOJUTH
peakimu HMOHHOTO oOMeHa,
OIIPEIENIATh cpeny BOJIHBIX
pacTBOpOB, KaueCTBEHHBIC

peaknuu Ha cynb(dar-, kKapOOHAT-
U XJIOpUJ-aHUOHBI, HAa KaTHOH

aMMOHUS; pemarb
AKCIIEPUMEHTAIBHBIC  3a7a4d 10
TeEMaM "MeTayuiel" "

"Hemeramibl") B COOTBETCTBUU C
MpaBWIAMH TEXHUKH O€30MacHOCTH
npyu OoOpallleHUy ¢ BEIECTBAMH U
7a00paTOpHBIM  00OPYJIOBAHUEM;
MIPEJICTABIISATh pE3yIIbTATHI
XUMHYECKOTO  JKCIIEPUMEHTa B
dopme 3arucu ypaBHEHUU
COOTBETCTBYIOIIIMX  PEAKIUA U
(hopMyIMpOBaTh BHIBOIBI HA OCHOBE
ATUX PE3YNbTATOB;

- YMETh aHAJTN3UPOBATh
XUMUYECKYIO uHGOPMAIIHIO,
MOJTy4aeMyFO u3 Pa3HBIX

HUCTOYHUKOB (CpPEACTB MacCOBOM
uHdopmaiuu, cetb HHTEepHET U

Apyrue),

- YMETh MPOBOAUTH PACUETHI IO
XUMUYECKAM bopmynam 151
YpaBHEHUSIM XUMHYCCKUX
peakiui ¢  UCHOJIb30BAHUEM
(bHU3UIECKUX BEJIMYMH,

XapaKkTepU3yIOUIMX BEUIECTBA C
KOJINYECTBEHHOM CTOPOHBI: MAaccChl,
o0beMa (HOpPMAaTbHBIC  YCIIOBHSA)
ra3oB, KOJMYECTBA  BEILECTBA;
UCIIOJIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS Ul IPUHATHUS
peLIeHU I B KOHKPETHBIX
AKU3HEHHBIX CUTYyalUsIX,
CBS3aHHBIX C BEIIECTBAMU M UX
IIPUMEHEHUEM;
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KOI'HUTHBHBIX,

KOMMYHHUKATHBHBIX u
OpPraHM3allMOHHBIX ~ 337ad  C
COOJTIOJIEHUEM TpeOoBaHU
SPrOHOMUKH, TEXHUKH
0e301acHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX
U OTHYECKUX HOPM, HOPM
UH(OPMALMOHHON
0e30MacHOCTH;

- BJIAJICTh HABBEIKAMH
pacrio3HaBaHUS U 3aIIUTHI

uHpopMaluy, UHPOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH

OK 04 3¢ddextuBHO

B3aMMO/JICiCTBOBATH

u

pabortatb B
KOJJIEKTHBE

1 KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIIbBHOCTH
CaMOOIIPEICIICHUIO;
- OBJIaJIeHE HaBBIKaMU y4eOHO-
HCCIIEIOBATENIbCKOM, TPOEKTHOU
U COLMAJIbHOM JIESATCIbHOCTH;

OBJIaJICHUE YHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMU
JIECTBUSIMU:

0) coBMeCTHasI ACATCIbHOCTb:

- TOHHMMaTh W UCIOJb30BaTh
MPEUMYIIECTBA KOMAHJIHOW U
WUHANBUYaTbHON paOOThI;

- TPUHUMATbH LIEJIM COBMECTHOMN
NEeATEIbHOCTH, OPTraHU30BbIBATH
U KOOPAWUHUPOBATh JEHUCTBUS
JOCTUKEHHUIO: COCTaBIISATh ILJIaH
JNIEUCTBUN, PACTIPEAETATH POJIH C
y4€TOM MHEHHMM Y4YaCTHHKOB
o0cyX1athb pe3ynbTaThl
COBMECTHOM paboThI;

- KOOPJAUHUPOBATH U BBITIOJIHSThH
paboTy B YCJIOBHUSAX PEAIbHOTO,

BUPTYaJIbHOTO u
KOMOWHHPOBAHHOTO
B3aUMOICUCTBUS;

- OCYWIECTBJIITh MTO3UTHUBHOE
CTpaTEeruyeckoe TMOBEJACHUE B
Pa3JIMYHbBIX CUTYyalUsIX,
MPOSIBJISITH TBOPUYECTBO

- YMCTh IINIAaHUPOBATDH U BBIIIOJIHATD

XUMHYECKUM AKCIEPUMEHT
(mpeBparieHus OPTaHUYECKUX
BCILIECTB npu HarpeBaHuH,
MOJTyYEHUE OTUJICHA W H3y4YCHUE
ero CBOMCTB, Ka4ueCTBEHHEIC

pCakMn Ha aJIbJACTH/bI, Kpaxmal,

YKCYCHYIO KHCIIOTY; JeHaTypauus
OENIKOB MpPHU HAarpeBaHHUH, I[BETHBIC

peakuuu  O€NKOB;  MPOBOAUTH
peaKIu HMOHHOTO oOMeHa,
OTIPEIENIATh cpeny BOJIHBIX

pPacTBOPOB, KAUECTBEHHbBIE PEAKIIUU
Ha cynbdaT-, KapOOHAT- U XJIOPUJ-

aHMOHBI, HAa KAaTHOH aMMOHHS,
periarhb AKCIIEPUMEHTAIBHBICTIO
TeMaM "Metaer" u

"HemeTtamibl") B COOTBETCTBUM C
NpaBUJIAMH TEXHUKU O€30MacHOCTH
npu OOpallleHWH C BEIIECTBAMU U
7a00paTOpHBIM  000PYIOBAHHEM;
NPECTaBIATh pe3yIbTaThl
XAMHYECKOTO  OKCIIEpUMEHTa B
dhopme 3aIMCcHU ypaBHEHUI
COOTBETCTBYIOIIIMX  PEAKIMU U
(dbopMyIMpOBaTh BHIBOJIBI HA OCHOBE
ATHX PE3yJIbTaTOB

9




BOOOpaKeHHUE, OBITH
UHUIIMATUBHBIM. OBnazgeHue
YHUBEPCAIbHBIMU
PEryJISTUBHBIMU JACHCTBUSMMU:

I) nOpuHATHE ce01 U JPyrux
JTIOAEN:

-  NpPUHUMATh  MOTHUBBI W
apTyMEHTBI IPYTUX JIOACH TIpH
aHainmse PE3yNIhTaTOB
NEeSTETbHOCTH;

- TpU3HABAaTh CBOE TIPAaBO W
IpaBO0  JAPYrux JIIOJEW  Ha
OIIINOKH;

- pa3BUBaTh  CIIOCOOHOCTH
NOHUMAaTh MHUP C  TO3UIIHUH
JIPYTOro YeJIOBEKa;

OK 07
ConeiicTBOBaTh
COXPaHEHUIO
OKPYKaroIIe Cpenpl,
pecypcocOepekeHuIo,
MPUMEHSTh  3HAHUS
00 U3MEHECHUU
KJIMMaTa, TPUHITAITBI
OepeKITMBOTO
TIPOM3BO/ICTBA,

3¢ hEKTUBHO
JIEMCTBOBATH B
Ype3BbIYANHBIX
CUTYaIHIX

B ooOacTu 9KOJIOTHYCCKOI'O

BOCIIUTaHMSL:
- c(hopMHUPOBAHHOCTH

DKOJIOTHYECKON KYJIBTYPHI,
MMOHMMAHUE BIIUSTHUS

COIMATbHO-KOHOMHYECKUX
MIPOLIECCOB Ha COCTOSIHHE
NPUPOAHOM W COLMAIBHOMU
cpeabl, OCO3HAHKE TII00ATHHOTO

XapakTepa HKOJIOTUYECKUX
npo0Jem;
- TUTAHUPOBAHHUE u

OCYUIECTBIICHUE  JCUCTBUA B
OKPYKaloIlle Cpelle Ha OCHOBE
3HAHUS  LEJIEM  YCTOMYHMBOIO
Pa3BUTHSA YEJIOBEUECTBA;

- AKTUBHOE HETIPUATHE
NEUCTBUM, TMPUHOCSIIUX BpE.
OKPYXKaroUIEH Cpee;

- YyMEHHE  MPOrHO3UPOBATH

HeOIaronpusTHhIC
JKOJIOTUYECKUE TIOCTIEACTBUSA
NPEIIPUHUMAEMBIX  JIEUCTBUU,
Npea0TBpAILATh UX;

- paclIMpeHue OIbITa
NEATENbHOCTA  DKOJIOTMYECKOU
HaIIPABJICHHOCTH;

- OBJIaJC€CHHUC HAaABbIKaAMU yqe6H0-

- c(opMupoBaTh MPEACTABICHUS: O
XUMHAYECKON COCTaBJIIFOLLEH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, POJM XUMHUU B TMO3HAHUU
SIBJICHUM IIPUPOBL, B
(GOpMUPOBaHMHM  MBILUICHUS U
KYJIbTYPBI JIMYHOCTH, ee
(YHKIIMOHAILHOM ~ TPaMOTHOCTH,
HEOOXOAMMON NIl pelieHus
MPAKTUYECKUX 3aaa4 u
HKOJIOTUYECKU 000CHOBaHHOTO
OTHOILIEHUS] K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEIIE;

- yMETh  cOONIO/IaTh  TpaBUIIA
HKOJIOTUYECKUA  11eJIeCO00Pa3HOro
MOBEJCHUS B OBITY W TPYHOBOU
JIESITENIbHOCTH B IEJISIX COXPAHEHUS
CBOEr0 3JI0POBBbS M OKPYXKAIOLIEH
NPUPOJTHOM  Cpellbl;  YYUTHIBATH
OMNACHOCTh BO3JICMCTBUS Ha JKUBBLIC

OpraHU3MBbI OIpEIETIEHHBIX
BELECTB, IIOHUMAs CMBICII
roKasareJs MPEACIIEHON
JOITYCTUMON

KOHILICHTPALUH;
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VICCJIEI0BATEILCKOM, IIPOEKTHOU U
COLIMAJILHOM JNeITEIBHOCTH,

IIK' 1 YMeThb aHAJIM3UPOBATH | - YMETh 4YUTaTh 13, MHCTPYKLHH,
TpeOoBaHUs TEXHUYECKOTO | METOJUYECKUE PEKOMEHAAIUU TPH
3aJIaHus. BBIIIOJIHEHUH 1a00paTOPHBIX,
3HaTh HOMEHKJIATYpPy | IPAKTUYECKUX 3aJaHUI, pEIICHHE
HEOPraHUYECKHUX U | IPAKTUKO-OPUEHTUPOBAHHBIX
OPraHUYECKUX BEILIECTB; | 3a/IaHUN U KEHCOB
TpeOOBaHHUS ~ OXpaHbl  Tpy[a,

ITO’KAPHOU, IIPOMBIIIEHHOM,
HKOJIOTMYECKOI O€30I1aCHOCTH

IIK 2 YMeTsh: - YMETH HCII0b30BaTh
- WCIOJIb30BaThb METOABl ¥ | HAUMEHOBAHUSA XUMHYECKUX
npueMbl (hopManu3alug 3aa4; | COeIUHEHUMN MEXIYHapOJIHOIO
- WUCHOJb30BAaTh  METOABI U | COKO3a TEOPETHYECKOU U
IPUEMBI JIITOPUTMU3ALIMH | TPUKIIATHON XUMUHU U
MOCTaBJICHHBIX 33/1a4; TPUBHAIbHBIC Ha3BaHUS
- HCIIOJIb30BaTh MPOTrPAMMHBIE | BAXKHEHMILINX BEUIECTB,;

NPOAYKTHl sl  TpadU4ecKoro | - YMETh yCTaHaBJIUBATh
0TOOpa)KEHUS AJTOPUTMOB; MPUHAJJICKHOCTh M3YUYEHHBIX

- YMEHHE YCTaHABJIMBATH | HEOPTAHUYECKUX U OPTaHUYECKUX
CBSI3U MEXIY CTPOEHHEM aTOMOB | BEIIECTB K OIpeeIeHHBIM

Y MOJIEKYJI U X CBOMCTBaMU;

- YMEHHE pelaTh MNPaKTUKO-
OpUEHTUPOBAaHHBIE  3aJaud  C
IIPUMEHEHUEM 3HAHUU
JIITOPUTMOB PEIICHHUS,

- YMEHUE COCTaBIISITh aITOPUTMBI
pelIeHUus]  TEOPETHYECKUX U
NPaKTUYECKUX 3a/1aY;

- YMEHHUE NPaBUIBHO 0(OPMIISITH
OTYEThI 0 BBITIOJTHEHU U
71abopaTopHBIX padoT;

- 3HaHUE U YMEHHUE MOCTPOECHHUS
JIOTHYECKUX CXEM,
MOKA3bIBAOIINX  B3aWMOCBSI3U
MEXKIy  KIacCaMH  BEIIECTB,
MEX]TY CTPOECHHEM u
CBOMCTBAMM, MEXKY CBOMCTBAMHU
u  cnocobamu  (oOmacTaMu)
IIPUMEHEHUS] C UCHOJIb30BAHUEM
OPOrPaMMHBIX MPOIYKTOB IS
rpaduueckoro 0ToopakxeHusI,

KJIacCaM U TpyIIaM COEIWHEHUU,
XapaKkTepu3oBaTb MX COCTaB U
Ba)KHEHIIIME CBOMCTBA;

- BJIAJIETh CHUCTEMOU
XUMUYECKUX 3HAHUMN (XUMHYECKUI
AJIEMEHT, aTOM, HOH, MOJEKYJa,
BAJICHTHOCTb,
3JIEKTPOOTPULIATEIHHOCT,
(GbyHKIIMOHATBHAS rpynmna,
pagukan, U30MEpUsi, HN30MEDPHI,
MOHOMEDP, MOJIUMEP, CTPYKTYpPHOE
3B€HO, KPUCTAJIIMUECKAs PEIIeTKA,
TUNBl  XUMHYECKUX  PEaKLUi,
pacTBop, JJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI,
AJIEKTPOJIUTUYECKAS TUCCOLMALMS,
OKHCJIUTED, BOCCTaHOBUTED,
CKOpPOCTb XUMHYECKOM PpEaKLNH,
XUMHYECKOE PAaBHOBECHUE), TEOPUU
M 3aKOHBl,  3aKOHOMEPHOCTH,
CUMBOJINYECKUN  A3BIK  XUMUH,
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- TMPUMEHSTh CTaHAAPTHHIE
AITOPUTMBI B COOTBETCTBYIOIIUX
00J1aCTAX;

- TPUMEHSATh HHCTPYMEHTapui
JUIL CO3JaHUSA U aKTyallu3aius
HCXOJIHBIX TEKCTOB IPOTPAMM;

- JOKYMEHTHPOBAThH
MIPOU3BEACHHBIC JICUCTBUSI,
BBISBJICHHBIC ~ TIPOOJIEMBI U
cHocoObl X YCTPaHEHHUS;
3HaHus:

- METOIBI u TIPHEMBI
dbopmanmzanuu u
AITOPUTMHU3ALINY 3a/1a4.

(I)aKTOJ]OFI/I‘{CCKI/IC CBCACHUA 0
CBOﬁCTBaX, COCTaBC, IIOJIYYCHHU U
Oe301macHOM HCIIOJIB30BaHUHN
Ba)KHEHUIIINX HCOPTaHUYCCKHUX H
OpPraHUYCCKUX BCIICCTB B 6I>ITy )41

MPaKTHYECKON TSI TCIIBHOCTH
YeJIOBEKa;

- yYMEHHE pemaTrh TPaKTHUKO-
OPUEHTUPOBAHHBIE TEOPETUUECCKUE
3aJaHus Ha CBOMCTBA, COCTaB,
MOJTy4eHUe u Oe3omacHoe
MPUMEHEHHUE BEIICCTB B

HpaKTI/I‘{GCKOﬁ ACATCIIBHOCTHU
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOH padoThl

Bua yueOHoii padoThl

O0BeM B yacax

O0Bem 00pa3oBaTeJIbHOM MPOrpaMMbI Y4eOHOM TUCIATIIHHbI 51
OcHOBHOe coep:KkaHue a1
B T. 4.

TeopeTudeckoe o0ydeHue 15
PAKTUYECKHUE 3aHSITUS 13
camocTosTellbHas paboTa 13
IIpodeccrnoHabLHO OPHEHTHUPOBAHHOE COJIEPIKAHUE 10
BT. Y..

TEOpeTU4ecKoe o0yueHue 2
IIPAKTUYECKUE 3aHATUS 4
camocTosTenbHas paboTa 4
Ipomexyrounas arrectanus (1uddepeHIHPOBAHHDII 3a4eT) aa
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2.2. TemaTu4yecKMid IJIAH U COIEePKAHNE YUe€OHOM JUCUUIIINHbBI

Haumenosanue
pa3esnoB U TeM

Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHu3anuM JAesiTeJIbHOCTH
o0yuarwuuxcsi

O0BeM
B 4yacax

Koabl 0611Mx KoMIeTeHuuii
(yka3zaHHbIX B pa3aede 1.2) u
JIMYHOCTHBIX
MeTanpeIMeTHbIX,
NpeAMEeTHBIX Pe3yJbTATOB,
¢GopMHPOBAHUIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpamMMbl

1

2

4

Pazpen 1

OcCHOBBI CTPOEHMS BellecTBA

10

Tema 1.1.

CTpoe}me aTOMOB XMMHUYECCKHX 3JICMEHTOB U IIPUPOIA XUMHMYECKOM CBSI3H.

Jlekyuonnoe 3anamus.

CoBpemMeHHasi MOJIeNTb CTpOoeHUsT atoMa. CHMBOJIMUYECKUN SI3BIK XUMHH. XUMHYECKHIMA
SNIEMEHT.  DJeKTpoHHas KoHpurypauust artoma. Kiaccudukamms XUMHYECKUX
3JIEMEHTOB (S-, P-, d-31eMenThI). BaneHTHBIC 3/IeKTPOHBL. BaleHTHOCTh. DIeKTpOHHAS
NpUPOJa XUMHUYECKOW CBSI3U. DJIEKTPOOTPHUIIATEIHHOCTh. BUABI XMMUYECKON CBS3U
(KOBaJIeHTHAsI, HOHHAS, METAJUTMYECKAs, BOJOPOHAsS) U CIIOCOOBI ee 00pa3oBaHusl.

Ilpakmuueckoe 3anamusn

Pemrenve 3amanmii Ha HWCHONB30BAHME XWMHYECKOM CHMBOJIMKHA W Ha3BaHWH
COCIMHEHUM IO HOMEHKJIATYpEe MEXIYHApOJHOIO COH3a TEOPETHYECKOM |
MIPUKJIATHOM XMMUHW Y TPUBUAIBHBIX HA3BAaHUM JIJIs1 COCTABJICHUS] XUMHUYECKUX (POopMyIT
JIByXaTOMHBIX COENUHEHUH (OKCHIIOB, CYAb(HIOB, THAPUAOB W T.I.) U JPYTUX
HEOPraHWYECKUX COCTMHEHUN OTIEIbHBIX KJIACCOB.

IIpakTueckue 3aJaHusl HA YCTAHOBJIEHHE CBS3€M MEXAY CTPOCHUEM aTOMOB
XAMHYECKUX JJIEMEHTOB W MEPUOJMYECKUM H3MEHEHUEM CBOMCTB XUMHYECKHX
AJIEMEHTOB U MX COCIMHEHUN B COOTBETCTBHM C IOJIOkeHHeM llepmomamueckoi
CHUCTEMEL.

JIP04, JIP13, JIP14, OK 1, OK
2,0K4,0K7

Camocmoamenvnasa paboma
Pemenne 3amapmii Ha HMCOOJB30OBAHUE XUMHYECKOM CHMBOJMKA W Ha3BaHUHU
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJbTAaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

COCIMHEHUI MO0 HOMEHKJIAType MEXIyHApOJHOIO COI03a TEOPETUYECKON U
MIPUKJIAHOM XUMUHU ¥ TPUBUAIBHBIX HA3BAHUH JIJIsI COCTABJICHUS] XUMHUECKUX (POpMyIT
JIByXaTOMHBIX COEIUHEHUN (OKCHIIOB, CYAb(HIOB, THAPUAOB U T.II.) U JPYTUX
HEOPTraHUYECKUX COCAMHEHHUH OT/IEIbHBIX KJIACCOB.

[TpakTueckue 3aaHusi Ha YCTAHOBIIEHHWE CBSA3CH MEXIy CTPOCHHEM AaTOMOB
XUMUYECKUX DJIEMEHTOB M TEPHUOJUYECKUM H3MEHEHHUEM CBOWCTB XWMHUUYECKHX
3JIEMEHTOB M HMX COCJIMHCHHH B COOTBETCTBHM C ToyiokeHWueM I[lepmomnueckoi
CHUCTEMEL.

Tema 1.2.

Iepunonnuecknii 3akon u Tadumua /I.U. MenpnesieeBa

Ilpakmuueckoe 3anamue.

Ilepuognueckas cucrema xumuueckux snemeHToB .M. MenneneeBa. ®dusnyeckuit
cmbicn Ilepuonuueckoro 3akona JI.M. MenzaeneeBa. 3akOHOMEPHOCTH W3MEHEHUS
CBOICTB XMMHYECKHX DJIEMEHTOB, 00pPa3yeMbIX UMHU TMPOCTHIX U CIIOKHBIX BEILECTB B
COOTBETCTBUM C TMOJOXKEHHUEM XHUMHUYECKOro 3jeMeHTta B I[lepuomudeckor cucreme.
MupoBo33peHueckoe W Hay4yHoe 3HadeHue Ilepuoguueckoro 3akona J[.M.
MenpneneeBa. Ilpornosst JI.M. MenneneeBa. OTKpBITHE HOBBIX XUMHYECKHX
AJIEMEHTOB.

Pemenne nmpakTHKO-OPHEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUA Ha XapaKTEPHU3AIUIO
XUMUYECKUX  JJeMeHTOoB  «Meraimdeckue /  HEMETAIMYeCKHe  CBOMCTBA,
AIEKTPOOTPHUILIATENBHOCTh W CPOJCTBO K JJIEKTPOHY XUMHUYECKUX DIIEMEHTOB B
COOTBETCTBUE C MX 3JIEKTPOHHBIM CTPOCHHEM M TOJOXKEHUEM B IMEPHUOAMYECKON
cucTeMe XxuMudeckux aiaeMeHToB J[.M1. MenaeneeBay.

Camocmoamenvnas paboma
PenieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IlaHMM Ha XapaKTEPU3ALHIO

JIP04, JIP13, JIP14, OK 1, OK
2,0K 4,0K7
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Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HaumenoBanue Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH Oo0bem MeTanpeIMeTHbIX,
pa3aesioB U TeM 00yvyaruuxcsi B yacax NpeIMeTHBIX Pe3yJbTaTOB,
(popMupoBaHHI0 KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NMPOrpamMMbl
XUMUYECKMX  JJIEeMEHTOB  «Merajuimdeckue /  HEMCTAJUIMYCCKHUE  CBOMCTBA,
AIIEKTPOOTPULIATETIBHOCTh M CPOJICTBO K JJIEKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C HMX JJICKTPOHHBIM CTPOCHHEM M TIOJIOKCHHEM B IEPHOAMYCCKON
cucTeMe XuMHudeckux aineMeHToB /.M. Menpaeneeray.
Paszgen 2 XuMHYeCKHe Peaknu 8
Tema 2.1. THunbl XMUMHYECKHX peaKkiuii 6 JIP04, JIP13, JIP14, OK 1, OK
Jlekyuonnoe 3anamus 2,0K4,0K7
Knaccudukanus U TUMBI XUMHUYECKHX PEAKIMH C y4acTHEM HEOPraHUYECKHX
BEIIIECTB.
CocrapnieHre ypaBHEHHUI peakiuil COeIMHEHMS, Pa3I0KeHUs, 3aMeIlIeHus, 0OMEHa, B
T.4. peaKkI1ii TOPEHUs1, OKUCIIEHUSA-BOCCTAHOBIICHUSI. 2
VYpaBHeHUsT OKHUCIEHUs-BOCCTaHOBIEHUS. CreneHb OkucieHus. OKucCIuTenb Hu
BOCCTAHOBUTEb.
CocrapiieHre U ypaBHUBAHUE OKHUCIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUNA METOJIOM
ANEKTPOHHOTO OanaHca. OKUCIUTENTLHO-BOCCTAHOBUTENBHBIE PEAKIMU B TPUPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX U KU3HEACATEIILHOCTH OPraHu3MOB
Ilpakmuueckoe 3anamue.
KomuuectBeHHble oTHOIIEHUS B XUMHHM. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B
XMMHHM U pacyeThl M0 YPaBHEHUSM XMMHUECKUX peakiui. Molb Kak eIuHUIA
KOJIMYECTBa BemiecTBa. MomsipHasi Macca. 3aKOHBI COXPAHEHHUS MacChl M SHEPTHH. 2
3akoH ABorajipo. MomspHbIit 00beM razoB. OTHOCUTENbHAS TUIOTHOCTh T'a30B.
PacueTsl Mo ypaBHEHHSIM XUMHUYECKHUX PEAKIUNA C HMCIOJIb30BAaHUEM MACCHI,
o0bema (HopMabHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIECTRA.
Camocmoamenvnas paboma 2
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Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HanmeHoBaHMe Coaep:xkanue yueOHOro Matepuasia u GopMbl OPraHU3aNMNN J1eSITeILHOCTH Oo6bem MeTanpeIMeTHbIX,
pa3aesioB U TeM 00yvyaruuxcsi B yacax NpeIMeTHBIX Pe3yJbTaTOB,
(opMHPOBAHUIO KOTOPHIX
CIoCOOCTBYET 3JIeMEeHT
NMPOrpamMMbl
PacueTsl Mo ypaBHEHUSAM XUMHYECKHX PEAKIMil C HCIIOJIb30BAHUEM MAaCChl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) ra30B, KOJIMYECTBA BEILIECTBA.
Tema 2.2 JIEKTPOJMTHYECKAS IMCCONMANMS M MOHHBII 00MeH 2 JIP0O4, JIP13, JIP14, OK 1, OK
Jlekyuonnvle 3anamus 2,0K4,0K7
Teopust AMEKTPOIMTHYECKON Juicconranyii. VOHBI. DJIEKTPOIMTHI, HEJICKTPOJIHTEHI.
Peakimun wmonHoro oOmena. CocraBieHuME peakuuii HOHHOTO OOMEHa IyTeM 2
COCTaBJICHHUS UX TMOJHBIX U COKPAIIEHHBIX MOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE
peaknyu. 3aaHus Ha COCTABJICHHE HOHHBIX PEaKITHH.
Pasnea 3. CTpoeHne 1 CBOMCTBA HEOPIaHMYECKHX BELIECTB 11
Tema 3.1 Knaccnpukanmsi, HOMEHK/IaTypa M CTPOEHHE HEOPraHMYeCKHUX BelleCTB 5 JIP04, JIP13, JIP14, OK 1, OK
Jlexkyuonnvie 3anamus 2,0K4,0K7
[Tpeamer Heopranmdeckod xwmuu. Kiaccudukanuss HEOPraHMYECKHX BEIECTB.
[Ipoctbie u cnoxHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHIBI,
THIPOKCHUIBI,
KUCJIOTBI, COJIM). B3auMOCBSI3b HEOPraHMYECKUX BEIIECTB. ATpEraTHBIC COCTOSHHS 1
BEIIIECTBA.
Kpucrammmdeckue W aMopgHbBIC BelIecTBA. THIBI KPUCTAUIMYECKHX —PEIICTOK
(aToMHasi, MONEKYJSIpHAs, WOHHAsA, METAIMYecKas). 3aBUCUMOCTh (PU3MYECKUX
CBOMCTB BEIIECTBa OT THUIIA KpHUCTaJUTMUecKkoil pemieTku. [IpuunHbIMHOTrOOOpa3us
BEIIIECTB.
Ilpakmuueckoe 3anamue.
Homenknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHHWE BEIECTBA HCXOIS W3 HX 3

XUMHUYECKOH (OpPMYJIbI MM COCTaBJICHHE XUMHUYECKON (POPMYIIbI UCXOAS U3 Ha3BaHUS
BEILIECTBA [10 MEXKIYHAPOAHON WM TPUBUAJILHOM HOMEHKIIATYPE.
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJbTAaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

Pemenne npakTiyeckux 3aaHui MO KJacCU(UKALMK, HOMEHKIATYpe U XUMHYECKUM
dopMysaM HEOPraHWYECKHX BEILIECTB pa3IM4YHBIX KJIaccoB (yrapHblii ras,
YIJIEKUCIIBIN T'a3, aMMMAK, rallleHas U3BECTh, HEraleHas U3BeCTb, IUThEBask COAA U
JPYTHX): Ha3bIBaTh W COCTABIATH (DPOPMYIBI XMMHYECKHX BEIIECTB, ONPEICISATH
IIPUHAJIEKHOCTD K KJI1acCy.

Hcrounnkn xumuueckord wuH(opmanuu. Ilomck wuHpopMamuy 1Mo Ha3BaHUSAM,
UIeHTU(UKATOPaM, CTPYKTYPHBIM (hopMyaM.

Camocmoamenvnasn paboma

Perrenne MPaKTUICCKHUX 3aI[aHI/II\/’I 110 KﬂaCCI/I(i)I/IKaHI/II/I, HOMCHKJIATYpE€ U XUMHUYCCKUM
dopMyTaM HEOPraHMYECKHX BEIIECTB pPA3IMYHBIX KJaccoB (YrapHblii ras,
yrﬂeKHCJII)IfI ra3, aMMHaK, rameceHass U3BE€CThb, HErali€Hasa NU3BCCTh, IIUThEBAsA COAa U
JPYTHX): Ha3bIBaTh U COCTABIATH (DOPMYJIBI XMMHUYECKMX BEIIECTB, ONpPENesATh
IPUHAIEKHOCTD K KJIaccy.

Tema 3.2.

DOu3NKo-XMMHYECKHE CBOHCTBA HECOPraHU4Y€CKUX BCIIECTB

Jlekyuonnoe 3anamue.

Meramuiel. OOmme ¢usuueckue M XUMHYECKHME CBOMCTBa MeTauioB. CrocoObl
HOJTy4eHUsl. 3HaueHHue METAUIOB M HEMETAUIOB B MPUPOJE M >KU3HENEeATebHOCTH
YeJoBeKa M OpraHm3MoB. Koppo3usi METaiioB: BHABI KOPPO3WH, CHOCOOBI 3aIUTHI
METAJIOB OT KOPPO3HH.

Hemeramumer. O0nme gu3nyeckue W XMMHUYECKAE CBOMCTBA HEMETAIUIOB. THUIMYHBIE
coiictBa MetaiioB 1Y— Yl rpynn. Knaccudukanus u HOMEHKIaTypa coeTUHEHUH
HeMeTayutoB. KpyroBopoThl OHOTEHHBIX 3JIEMEHTOB B ITPHPOJIE.

JIPO4, JIP13, JIP14, OK 1, OK
2, 0K 4, OK 7
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJbTAaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BELIECTB (OKCHJIOB,
THJPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB IPOCTHIX
BEILIECTB, BOJIOPOJIHBIX COEAMHEHHH, BBICIIMX OKCHJIOB U THAPOKCHJIOB

Ilpakmuueckoe 3anamue

CocraBiieHue ypaBHEHMM XMMUYECKUX PEAKLMM C y4acTUEM IIPOCTBIX M CIIOKHBIX
HEOPraHWYECKUX BEIIECTB: OKCHUIOB METAUIOB, HEMETAUIOB U  aM(OTEPHBIX
3JIEMEHTOB; HEOPraHMYEeCKHX KHCIIOT, OCHOBAaHMM M aM(OTEpHBIX THAPOKCHIIOB,
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOINX UX CBOMCTBA.

Pelmenue INpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA U
IOJIy4YEeHUE HEOPraHNYECKUX BEILECTB.

Camocmoamenvnasn paboma

CocraBrieHue ypaBHEHUM XMMUYECKHX PEAKIMHI C y4acTHEM MPOCTBIX M CIIOKHBIX
HEOPraHWYEeCKUX BELIECTB: OKCHIOB METAUIOB, HEMETAUIOB M  aM(OTEpHbIX
ANIEMEHTOB; HEOPraHWYECKHX KHUCJIOT, OCHOBaHMM M aM(OTEpHBIX T'MIPOKCHUJIOB,
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemrenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUYECKHMX 3aJaHMM Ha CBOMCTBA H
IIOJIY4EHHE HEOPraHUYECKUX BEIIECTB.

Pasznea 4

CTpoeHue M CBOICTBA OPraHU4YeCKUX BellecTB

10

Tema 4.1.

Knaccudukanus, cTpoeHHe M HOMEHKJIATYPa OPraHM4YeCcKUX BeleCcTB

Jlekyuonnoe 3anamus.

[Ipenmer oprannyeckoi XuMud. MecTo 1 3HAYEHUE OPTraHNYECKON XUMUU B CUCTEME
€CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOEHUE KAK MOPSIIOK COETMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX

BaJIEHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPHH XUMHUECKOTO CTPOEHUSI OPTraHUYECKUX

JIP04, JIP13, JIP14, OK 1, OK
2,0K4,0K7
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJbTAaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

coenuHeHnii A.M. bytiepoBa. YriaepoiHblil CKeIeT OpraHMuECKON MOJICKYJIbI.
3aBUCHUMOCThH CBOMCTB BEILIECTB OT XUMHUUYECKOTO CTPOEHUs MoJieKyil. M3omepus u
H30MEpBI

[Tonsitue o ¢yHkumoHanpHOM rpynme. Pamukan. IlpuHmmmsr  knaccudukanmm
OpPraHMYECKUX COEIMHEHHWH. MexayHapoaHas HOMEHKJIAaTypa W MPUHIMIIBI
HOMEHKJIATypbl OpraHuyeckux coeauHeHui. [loHsTe 00 azoTocoaepKamux
COCIMHEHUSX, OHMOJOTMYECKUX AaKTUBHBIX BEIIECTBAX, BBHICOKOMOJICKYIISIPHbBIE
COEIMHEHMUSL.

Ilpakmuueckoe 3anamue

Homenknarypa OpPTraHAYECKUX COETMHEHUI OTAEJIbHBIX KJIACCOB
(HaCbIIIEHHBIE, HEHACBIIICHHbIE M apOMAaTHUYECKUE YIJIEBOJOPOJIbL, CITUPTHI,
(deHOIBI, aTbAETUIbI, KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CoCTaBiIeHHE TOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (POPMYI OPraHUYECKUX BEIIECTB OTAEIBHBIX KIACCOB,
UCTIONIB3Ysl WX Ha3BaHUS TI0 CHUCTEMAaTHYECKOM HOMeHKiIatype. Pacuersr
npocteiiimeld  GopMynbl OpraHMYEeCKOW MOJICKYNbI, HCXOAS U3 DSJEMEHTHOTO
cocrtaga (B %).

Camocmoamenvnas paboma

Homenkiatypa OpPraHMYEeCKUX COEIMHEH U OT/IENBHBIX KJIACCOB
(HaCBIIIICHHEBIC, HEHACBIIIICHHEIC ¥ apOMaTHUUYECKHE YIIIEBOAOPOBI, CIHPTHL
(eHOITBI, aMbIETUIbI, KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBieHHE TOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHUUYECKUX BEIIECTB OTACTBHBIX KIACCOB,
I/ICHOHBSYﬂ nux Ha3BaHUA 110 CHCTeMaTquCKOﬁ HOMGHKJ'IaType. PaCT—IeTLI
npocteiimeld  GopMynbl OpraHMYEeCKOW MOJICKYNIBI, HUCXOAS U3 DJJIEMEHTHOTO
cocrtaga (B %).
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJbTAaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

Tema 4.2.

CBoiicTBa OpraHuvYeCcKUX COeTMHEHMU I

Jlekyuonnoe 3anamue.

OU3NKO-XMMUYECKUE CBOWCTBA OPraHMYECKHX COCIMHEHUN OTHENbHBIX KJIACCOB
(ocobeHHOCTH KiacCH(UKAIMM U HOMEHKJIATYPhl BHYTPH KJIACCa; TOMOJIOTUYECKHN
psan u obmas dopmyna; uoMepusi; (pUznYecKue CBOMCTBA; XMMHUECKHUE CBOWCTBA;
CIOCOOBI MOJTYUEHHUS ):

— MpeJeNbHbIE YIIIeBOJAOPOAbL. ['opeHrne MeTana Kak OJJH U3 OCHOBHBIX MCTOYHUKOB
TeIia B TMPOMBINUICHHOCTH H ObITy. CBOICTBA MNPHUPOAHBIX YIJIEBOJIOPOJIOB,
HaXO0XKJIEHHE B IPUPOJIEC U IPUMEHEHHUE AJIKAHOB;

— HETpeNeNbHbIE W apOMaTHYeCKUe YriieBoopobl. [lommmepusarms STHiIeHa Kak
OCHOBHOE HAIIPaBJIEHHE €ro MCIOJIb30BaHUs. ['opeHue aneTuneHa Kak HMCTOUYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUI CBAPKU U PE3KU METAJUIOB;

— KHCJIOpPOJCOMEp Aalle COCAUHEHHUs (CIUPTBI M TPOCThie APUPHI, (EHOBI,
aJIbACTUAbl U KCTOHBI, Kap6OHOBI)I€ KHUCJIOTBI U HUX HpOI/ISBOJIHI)Ie). HpaKTI/ILICCKOC
MpUMEHEHNE STWICHTIHMKOMS, ThuiepuHa, ¢enona. [Ipumenenue dopmanbaeruaa,
areTabAeTuAa, YKCYCHOM KUCIOThL. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT.
Motoume cBOKCTBa MbLa;

—  a30TcojAepXKallue COeIWHEeHHs] (aMMHBI W AMHHOKHCIOTBI, OCJIKH).
BricokoMonekynsipabie  coeuHeHus. MoHOMep, TOJUMEp, CTPYKTYPHOE 3BEHO.
[Tonmumepuszanusi 3TUJIEHA KaKk OCHOBHOE HaINpaBJIEHUE €ro HCIOJIb30BaHUS.
['eneTnyeckasi CBA3b MEXAY KJIaCCAMU OPTaHUYECKUX COSAMHEHUMN.

Ilpakmuueckoe 3anamus
CBolicTBa OpPraHMYECKHX COEAUHEHMH OTAEIBbHBIX KJIACCOB: IPENENbHBIE,
HEenpeJeNbHbIE U apOMAaTUYECKUE YIIIEBOJOPOIbl, CIUPTHI U (heHOJIbI, KAPOOHOBHIE

JIP04, JIP13, JIP14, OK 1, OK
2,0K4,0K7,1IK 2
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJbTAaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

KUCIOTBl W 3(QUpbl, albAerHJbl M KETOHbl, aMUHbl W aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHbIE ~ CO€IUHEHMS. 3aJaHusl Ha COCTaBJICHUE ypaBHEHUN
XUMHYECKMX PEaKIMH C y4acTUEM OPraHWYECKUX BELIECTB HAa OCHOBAaHUU HX
COCTaBa U CTPOCHHU.

CocraBieHHE CXEM peaklUMi, XapaKTepU3yIOUIMX XUMHYECKHE CBOMCTBA
OpraHMYECKUX COEAMHEHUH OTAEIbHBIX KJIAcCOB, CIOCOObI MX IOJYyYEHUS U
Ha3BaHHME OPIaHUYECKUX COCIUHEHUH 10 TPUBUAIBHOM WM MEXAYHapOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYypE.

Pemenne MNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA
OPraHWYECKHUX COCTMHEHUM OTIENbHBIX KJIACCOB.

Camocmoamenvnasn paboma

3amaHusi Ha COCTaBJICHHME YpaBHEHMM XMMHMYECKHMX pEaKIUl C ydacTHeM
OpraHUYEeCKUX BEIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHHUS.

CocTaBieHHE CXEM peaklMi, XapaKTepU3yIOUIMX XUMHYECKHE CBOMCTBA
OpPraHMYECKHUX COEIMHEHUH OTAENbHBIX KJIACCOB, CIOCOOBI MX TMOJIyYeHHUs H
Ha3BaHUE OPraHUYECKUX COCAUHEHUN IO TPUBHAIBHOM WM MEXIYHApOIHON
CUCTEMAaTUYECKON HOMEHKIIATYPE.

Pemenne mnpakTMKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUK Ha CBOMCTBA
OpPraHUYECKUX COCIMHEHHUM OTIENbHBIX KIACCOB.

Tema 4.3.

I/Il]eHTl/l(l)l/lKaIlI/lﬂ OPraHmveCKux BEECTB, X 3HAYCHUEC U IPUMECHECHUE B
OBITOBON U MPOM3BOJACTBEHHOM 1eATEJbHOCTH YeJ10BeKA.

Jlekyuonnoe 3anamue.
buooprannueckue coenunenus. [IpumeHeHne u OHONOTUYECKAs POJIb YIIEBOJOB.
OKwuClIeHHe VrIeBOJAOB — WCTOYHUK DHEPIrUU KHUBBIX opranm3MoB. OOmactu

JIPO4, JIP13, JIP14, OK 1, OK
2, 0K 4, OK 7
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Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HaumeHoBaHue Conep:xxanue yueOHOro MaTepuasa u popMbl OpraHU3alMu eI TeJTbHOCTH O0bem MeTanpeaMeTHbIX,
pa3/iesioB M TeM o0y4yaromuxcs B Yacax NpeAMEeTHBIX Pe3yJbTATOB,
(opMHPOBAHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpaMmbl
NPUMEHEHHsT aMHUHOKMCIOT. IlpeBpamieHus O€nKOB MHUIIM B OpraHU3ME.
buonornueckne Qynkuum OenkoB. buonmorndeckwe ¢yHKimpm kupoB. Porb
OpraHMYecKO XUMHHU B PEeLIeHUH Ipo0IeM MUILEBONH OE30MaCHOCTH.
Ponp oprannueckoil XMMUU B peLlIEHUH MPOOJIeM dHEPreTHYecKoil 0e30MacHOCTH, B
Pa3BUTUU MEIMIMHBL, CO3JaHUM HOBBIX MAaTepHajOB, HOBBIX MCTOYHHMKOB 3HEPIUU
(anbTepHAaTUBHBIE HCTOYHUKU DHEPTUH).
OnacHOCTh BO3JAEHCTBUS HA JKUBBIE OPraHU3Mbl OPIaHUUECKHUX BEIIECTB OTAEIbHBIX
KJIACCOB, CMBICJI TIOKA3aTeNs MPEIEIbHO JOIYCTUMOM KOHIIEHTPALIUH.
Pa3pea S. Kuneruyeckne M TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS XMMHYECKHX 9
peaxuuii
Tema 5.1 CkopocTh XHMHYECKHX peakiuii. XuMHYecKOe pABHOBECHE. 1 JIP04, JIP13, JIP14, OK 1, OK
JIeKIIMOHHOE 3aHATHE 2,0K4,0K7,IIK 1
CKOpoCTh  peaklMd, €€ 3aBHCUMOCTb OT pa3IMYHBIX (DAaKTOpOB: MPUPOIbI
pearupyromumx BEIIECTB, KOHLEHTPALMHU pEarupyrolx BEIIECTB, TEMIEpaTypbl
(mpaBuno  Baur-T'opda), rmmomamu  peakMOHHONM  MOBEPXHOCTH,  HAIUYUA
Kartanu3aTopa. TemnoBble 3(PQGEKTbl  XMMHUYECKHMX  peakuuid. Ok30- U
OHAOTEPMUUYECKNE PEAKIIUH.
OOpatuMoCTh peakiuidi. XHUMHYECKOE pPAaBHOBECHE U €ro CMEIIEHHUE MO
JeCTBUEM pa3IMuYHBIX (PAKTOPOB Ui CO3JAHUS ONTHUMAJBHBIX  YCIOBHH
poTeKaHus xuMudeckux npoueccon. [Ipunnun Jle IlaTense.
Ilpakmuueckoe 3anamue
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 33JJaHUI Ha aHaJN3 (PAKTOPOB, BIMSIOIIMX 1

HA U3MEHEHHE CKOPOCTH XMMHYECKOH peakiuu, B T.4. C MO3UIUI IKOIOTUYECKU
[[EJIECO00PA3HOTO TIOBEJACHUSI B OBITY U TPYJAOBOM NEATEIHHOCTH B MEISAX
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJbTAaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

COXPaHEHHUs CBOETO 30POBbs U OKPYKAIOUIEH IPUPOJHON CPEIbI.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha IpUMEHeHHe npuHununa Jle-
[HaTenbe Ui HaXOXKIACHWS HAIIPABJIICHUS CMEIICHHUS PaBHOBECHS XUMHYECKON
peaKIu 1 aHaiau3 GakToOpoB, BIUSIOMIMX HA CMEIICHHE XUMUYECKOTO PaBHOBECHSI.

Pa3znen 6

PacTtBOpBI

Tema 6.1.

IlonsiTue 0 pacTBopax

Jlekyuonnoe 3anamus.

PactBopenne  kak  Qusuko-xummuueckuid mpouecc. PactBopsl.  CrocoObl
IIPUTOTOBJIEHUST ~ pacTBOpoB. PactBopmMocTh. MaccoBasi 10151 pacTBOPEHHOIO
BenecTBa. CMbICH MOKas3aTels MPEeAeabHO JOMYCTUMOW KOHLEHTPAllUU U €ro
UCIOJIb30BaHUE B OIICHKE HKOJIOTHYECKOM O€30MacHOCTH.

[TpaBuiia 3KOJIOTUYECKH II€JIECOO0PAa3HOro IMOBENEHUS B OBITY U TPYAOBOH
JEATEIIBHOCTH B LIESAX COXPAHEHMSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOJHOU
CpeJibl; OIAaCHOCTh BO3/EHCTBHS HA dKUBbIE OPraHU3Mbl OIIPEIEICHHBIX BELIECTB.
Pemenne  NpakTUKO-OPUEHTHPOBAHHBIX PpACUYETHBIX 3aJaHUH Ha PACTBOPSI,
HCIIOJIb3YEMbI€ B OBITOBOM M IPOU3BOJICTBEHHOMN JEATEIbHOCTH YEJIOBEKA.

JIP04, JIP13, JIP14, OK 1, OK
2,0K4,0K7

Paznea 7

XuMus B ObITY U IPOM3BOACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA

10

IIpodeccnoHATIBLHO OPHEHTHPOBAHHOE COACPKAHME

Tema 7.1.

Jlekyuonnoe 3anamue.

Hoselimme OOCTMKEHUS XMMHUYECKOM HAyKM M XUMHUUYECKOM TexHosoruu. Poib
XUMHA B OOECMEYEHWH  DKOJOTUYECKOM, DHEPreTHYeCKOW W  MHUIIEBOU
0e30MacHOCTH, Pa3BUTUU MeIuIMHBL. [IpaBuia moucka W aHamM3a XUMHYECKON
nH(pOpMaInK U3 pa3InYHbIX HCTOYHUKOB.

HpakmulteCKoe 3anamue.

JIPO4, JIP13, JIP14, OK 1, OK
2,0K 4, 0K 7, TIK 1, TIK 2
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Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HaumenoBaHue Coaep:xkanue yueOHOro Matepuasia u GopMbl OPraHU3aNMNN J1eSITeILHOCTH O0bem MeTanpeIMeTHbIX,
pa3/1esioB U TeM o0yuaromuxcst B Yacax NpeAMeTHBIX pPe3yJbTAaTOB,
(opMHPOBAHUIO KOTOPHIX
CIoCOOCTBYET 3JIeMEeHT
NMPOrpamMMbl
[Torick M aHanmu3 KEMCOB O MPUMEHEHHH XMMHUYECKHX BEUIECTB M TEXHOJOTHH C
ygeToM Oyaymied mpopecCHOHATBHON IEATSIILHOCTH 0 TeMaM: CTPOHTEIbHBIC
MaTepuaibl, KpackH, CTEKII0, MaTEPHUAIIbI I SIEKTPOHUKH U T.1.
3ammra: [IpeacraBienue pe3yabTaTOB pemieHHs] KEWCOB B (opMe MUHHU-TOKIIAAA
MpE3CHTAIUCH.
CamocmoamenvHnas paboma
[Torick M aHanmu3 KEMCOB O MPUMEHEHHH XWMHUYECKHX BEUIECTB M TEXHOJOTHH C
ydgeToM Oyaymied npopecCHOHAIBHOW NEATEIbHOCTH IO TeMaM: CTPOHUTENIbHBIC
MaTepuaibl, Kpacku, CTEKII0, MaTEPHUAIIbI I SIEKTPOHUKH U T.1.
4
IMpomexyTounas atrectauus (nuddpepeHuHpPOBaAHHDII 3a4€T)
Bcero: 51
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3. YCJIOBUS PEAJTU3ALIMU TPOTPAMMBI YUEBHOM
TV CHUILIAHBI

3.1. ns peanuzanuu mporpaMMbl YIECOHOM JUCIUILIMHBI JOJKHBI OBITh
MPEAYCMOTPEHBI CIEAYIONIEE CIEeIMAIbHOE MTOMEIICHUE: YUeOHbIN KaOMHET XUMUU
u/und  y4eOHoM Xumudeckoi Jabopatopuu. IlomernieHne kaOuHETa TOJDKHO
COOTBETCTBOBAaTh TpeOoBaHUAM CaHUTAPHO-MUIEMUOJIOTHYECKUX TPaBUil U
HopmatuBoB (CanlluH 2.4.2 Ne 178—02): ocHallleHO TUIOBBIM 000PYJOBaHUEM, B
TOM YHCJIEC CHEIUATN3UPOBAHHOW Y4eOHOUW MeOeNnbi0 M CPEICTBAMH OOy4YEHUS,
HEOOXOJMMMBIMHA JUISS  BBIIIOJIHEHHWS TPEOOBaHWM K YPOBHIO TOJTOTOBKH
O0yJarOIITIXCsl.

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJI0YHbIE MECTA IO KOJIMUYECTBY 00YUarOIINXCS;
— pabouee MecTO MpenoiaBarTes;

— KOMILJIEKT y4eOHO-HarIsAHbIX TOCOOUIA;

— KOMIUJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAJIOB;

— 3a/1aHUA U1 KOHTPOJIbHBIX padoT;

— NpoQecCUOHAIbHO OPUEHTUPOBAHHbIE 3aaHMS;

— MaTepHalibl 9K3aMEHa;

— HaOOPBI MIAPOCTEP>KHEBBIX MOJIETIEN MOJIEKYT;

— MOJIEJIM KPUCTAJUTMTYECKHX PEIETOK;

— KOJUIEKIIMH MPOCTHIX U CIOKHBIX BEIIECTB W/MIIN KOJIJICKIIUH MTOJIMMEPOB;
— KOJUIEKIIMSI TOPHBIX TTOPOJ U MUHEPAJIOB,

— TaOmua Menaeseesa.

TexHHUeCKHE Cpe/icTBa O0YUCHUS:

— IEPCOHAJBHBIA  KOMIBIOTEp €  JIMICH3HOHHBIM  IIPOrPaMMHBIM
o0ecIeYeHUEM;

— IPOEKTOP C SKPAHOM.

OO0opynoBanye J1TabopaTtopry U paboUIrMX MeCT JIabOpaTOpuH: MEH3YPKH, TTUTICTKH-
KaIlelbHULbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, TPEIMETHBIE U MOKPOBHBIE CTEKIIA,
IUIAHIIEThl U KaleNlbHbIX peakuuil, (uibTpoBaibHAs Oymara, MpPOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE NPOOKU, (PoHApUKHU, HAOOp PEAKTHUBOB,
CTEKJISIHHbIE MaJIOYKH, IITATUBBI I MPOOUPOK; MEPHbIE UMIMHIPHI, BOPOHKH
CTEKJISTHHBIC, BOPOHKM JAenuTelabHble unuHapudeckue (50-100 mut), crynku c
necTukoM, (happopoBble YallKH, MAHLETBL, PUIBLTPbI OyMaXKHbIE, BaTa, MapJisi, YacOBbIC
CTEKJIa, DJIEKTPOIUIUTKHU, J1a0OpaTOPHbBIE IITATHBBI, CHUPTOBBIE TOPEIKH, CIHYKH,
puOOp IS TIOTyYeHHS Ta30B (WK MPOOHMPKA ¢ Ta300TBOJHON TPYOKO#t), mepKaTenu
JUTSL TPOOMPOK, CKIITHKM JUI XPaHEHHs PEaKTUBOB, Pa3laTOYHbIC JIOTKH; XUMHUUYECKHE
crakasbl (50, 100 u 200 mn); mIMaTenu; NUHIETHI, TUTEIbHBIE IIUMLbL; CEKYHIOMEPbI
(Taiimepsl), MepHbIe pooupku (Ha 10—20 M) u mepHbIe K0Ja0sI (25, 50, 100 1 200
MIT), BOZsIHAsE OaHs (MM TEPMOCTAT), CTEKJITHHBIE MAI0YKH;, KOHMYECKUE KOJIOBI JyIs
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tutpoBanud (50 u 100 mu1); MHAMKATOPHBIE TOJOCKM i omnpeneneHuss pH u
CTaHJapTHAs WHAMKATOpHAS IIKaNa; YHUBEPCAIbHBIN MHAMKATOp; MUMNeTky Ha 1, 10,
50 M (wm go3atopsl Ha 1, 5 u 10 M), OIOpeTKH JJI1 TUTPOBAHUS, METUITUHCKHEC
mmpuibl Ha 100—150 M, mabopaTopHbIe W/WIM aHAMTUYECKUE BeChl, pH-MeTphI,
CYIIWJIBHBIN mKad, U Jap. 1adopaTopHOE 000PYAO0BAHUE.

3.2. UupopmanuoHHOe odecnieyeHUe peau3alu NporpamMmMbl
3.2.1 OcHOBHbIC HCTOYHUKH

1. Angpunocenosa, M. B. Xumus : y4eOHUK U TPAKTUKYM [JIsi CPEIHETrO
npodeccuoHanbHoro  obpaszoBanusi/  U. B. AndunorenoBa, A. B. baGkos,
B. A. IlonkoB. — 2-e¢ u3x., ucnp. u jgom. — Mocksa : UznarensctBo HOpaiir,
2023. — 291 c.— (IIpodeccuonanbuoe obOpazoBanue). — ISBN 978-5-534-
11719-6. — Tekcr : anexkTpoHHbI // ObpazoBatenbHas miatgopma KOpaiit [caiT].
— URL.: https://urait.ru/bcode/513807

2. Huxonvckuii, A. 5. Xumus : y4eOHUK M TPAKTUKYM JUIsl CPEIHETO
npodeccuonansHoro obpazoBanusi/ A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3a., mepepad. m gon. — Mocksa : M3garensctBo Opaiit, 2023. — 507 c. —
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr
anekTpoHHbI // OOpaszoBarenwHas 1atdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

3. qwnxa, H. JI. OOmas xwumus. 3agaud W yOpaXHEHHS : y4eOHO-
NPAaKTHYECKOE ITOCOOMEe Ui CpeaHero MpodecCHOHAIBHOrO 00pa3oBaHus /
H. JI. I'nmunka ; mox penakmueidr B. A. IlonkoBa, A. B. babkoBa. — 14-¢ u3m. —

MockBa : WznmarensctBo IOpaibit, 2023.— 236 c.— (IIpodeccrnonanbHOe
obOpazoBanue). — ISBN 978-5-534-09475-6. — TekcT : DIEKTpOHHBIN //
OO0pazoBaTenbHas maTgopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/512152

4. Mapmuinosa, T. B. Xumus : yaeOHUK W PAKTHKYM JIJISI CPETHETO
npodeccuonansuoro obpazosanusi / T. B. MapteiroBa, U. B. ApramoHoBa,
E. b. 'onynos ; nox obmeit penakiueit T. B. MapTeiHOBON. — 2-€ U3/., UCTIP. U
non. — Mocksa : UznatensctBo FOpaiit, 2023. — 368 c. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-11018-0. — Texkcr : 2eKTpOHHBIH //
O6pa3zoBarenbHas miatdopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/511690

3.2.2. JIONOJTHUTEIbHbI€ HCTOUYHUKH:

1. Anexcanoposa, 3. A. XuMUA HEMETAJIOB . YYEOHHK M TMPAKTUKYM ISl
CpeaHero po¢heCCUOHAIBHOTO oOpazoBaHus / D. A. AnekcaHziposa,
N. . CunopoBa. — 3-¢ u3a., ucnp. u gon. — Mocksa : U3narensctBo HOpaiir,
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https://urait.ru/bcode/511690

2023. — 358 c. — (IIpodeccuonanproe o6OpazoBanue). — ISBN 978-5-534-
00704-6. — Texkcrt : anexkTpoHHbIl // O6pazoBaTenbHas mwiatgopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/513874

2. Huxumuna, H. I O6mas u Heopranudeckas xumus B 2 4. Yactp 2. Xumus
AJIEMEHTOB : Y4eOHMK M TMPaKTUKYM JUIsl CpeaHero mpodeccruoHaIbHOTOo

obpazoanus / H.I'. Hukutuna, B. U.'peGenpkoBa. — 2-¢ wu3ja., mepepad. u
non. — Mocksa : M3natensctBo FOpaiit, 2023. — 322 ¢. — (IlpodeccuonansHoe
obopazoBanue). — ISBN 978-5-534-03677-0. — Tekct : D2IEeKTpOHHBINA //
OO6pazoBartenbHas matdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/514850

3. Huxumuna, H.I. OO6mas u Heopranuyeckas xumusa. B 2 u. Yacte 1.
Teopernyeckne  OCHOBBI :  y4eOHWK W MPAKTHKyM  JUIAI  CPEIHETO
npodeccuonansaoro oopazoanusi / H. I'. Hukutuna, B. . I'peGenbkoBa. — 2-¢
u3n., nepepad. u gom. — Mocksa : M3garensctBo FOpaiit, 2023. — 211 c. —
(ITpodeccuonanvHoe obpazoBanue). — ISBN 978-5-534-03676-3. — Texkcr :
NMeKTpoHHbINH //  OOpa3zoBatenbHass 1argopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/514849

4. Opranuueckasi XUMHUS: BBICOKOMOJICKYJISIDHBIE COCIUHEHHUS : YYEOHHK U
MPaKTUKYM ISl cpenHero npodeccuonaibHoro oopazoBanus / M. C. ApxakoB [u
np.] ; mox penakuueit A. b. 3e3una. — Mocksa : U3aatensctBo FOpaiit, 2023. —
340 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-10569-8. —
TekcT : snexkTpoHHbld // OOpa3zoBatenbHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/517962
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4. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHUSA YYEBHOM
TACIATLITAHBI

Pe3yabTarhl 00y4eHus

MeToabl OLIeHKH

JIP04, JIP13, JIP14, OK 1, OK 2, OK 4,
OK7,1IK I, TIK 2

- TectupoBanue

- Pemenne 3amau Ha cocTaBiIeHUE
XUMHUYECKUX (POPMYJT JABYXaTOMHBIX
COCIMHEHUN (OKCHIOB, CYIb(PUAOB,
TUAPHUJIOB M T.I1.).

- [TpakTHKO-OpUEHTUPOBAHHBIE

TCOPCTUICCKUC 3aJaHuA Ha
XAPaKTCPHU3aAIIUIO XUMHUYICCKHUX
OJICMCHTOB! «Merannuueckue /
HEMCTAJINIMYCCKHUC CBOﬁCTBa,

ANEKTPOOTPULIATEIBHOCTE U CPOJICTBO
K DJICKTPOHY XMMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C HX DJIEKTPOHHBIM
CTPOCHHUEM u MMOJIOKCHHUEM B
MEPUOIUYECKON CUCTEME XUMHYECKUX
anemeHToB /.M. MenaeneeBay.

- [IpakTueckue 3a7JaHUs Ha
OIpeAECIICHUE XUMHUYECKOH
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BHJIA XUMHUYECKON
CBSI3M U TUNA  KPUCTAUIMYECKOU
peLeTKn

- PacueTHblie 3a7a4u 1o
YpPaBHEHHUIM peaxkuuin Cc
y4acTHEM OPTaHUYECKUX
BEILIECTB.

- OpoHTANBHBIN OIIPOC
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