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1. IACTIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JULUITINHEI

1.1. Mecro  pucimmnvHel B CTPYKTYpe OCHOBHOM  IPOg)eCcCHOHATBLHOM

00pa30BaTeNbHOM MPOrpaMMbl ’ :
OO6mieoOpazoparensHas JUCHUNINHA («XUMUS» U3yYaercs Ha 0a30BOM YpOBHE B
o0meoOpazoBarelibHOM IHKIE Yy4eOHOrO IUIaHa OCHOBHOM TMPOQeCCHOHATBHOM
o0pa3oBareNbHON IpOrpaMMbl YKPYITHEHHBIX TPYINI CIICIHANbHOCTEH / mpodieccuir:
22.02.06 ,43.02.10, 07.02.01, 08.02.09,10.02.05 , 15.02.10, 23.02.01, 40.02.01

TpyroeMKOCTh AWCIMIUIMHB «XUMHS» Ha 0a30BOM YpOBHE cocraBiser 78
9acoB, M3 KOTOPBIX 72 daca — Oas3oBeiii Moxymb (6 paszmenoB) u 6 4HacoB —
OpuKIagHoi moxynbs (1 pasmen), BKIIOYAIOMIMN TPAKTUKO-OPUEHTHUPOBAHHOE
Coliep)KaHMe KOHKDPETHOH mpodeccuy WM crenuanbHOcTH. [lpukimagHoit Momysmb
BKJFOYaeT oauH pasgen. Paspen 7 «Xwmus B OBITY M TIPOM3BOACTBEHHOM
JEATCHLHOCTY UEHOBEKA» peagmsyercs Aas Bcex mpodeccuii/cnenmansHocTedl Ha
Marepuajie KeicOoB, CBA3aHHBIX C DKOJIOTMYECKON O€30MacHOCThI0O M OIIEHKOM
NOCHEACTBUI OBITOBOM U MPOU3BOACTBEHHOM JEATEIBHOCTH, MO OTpacisaM Oyayimeit
poQeCcCHOHANBHON A TSIPHOCTH 00YIAFOIIHXCA.

Ilepuon oOydeHuss W  pacmpeleNieHHe IO CEMEeCTpaM  OIpeJeisieT
oOpa3oBareiibHas OpraHu3aIysg CaMOCTOATENBHO, ¢ YICTOM JIOTHKH (POPMHPOBAHHS
MPEIMETHBIX  PE3yJIbTATOB, OOOMX U MNPOEeCCHOHANBHBIX  KOMIICTCHIHIA,
MEXIPEIMETHBIX CBS3€H C JAPYrUMHM JAWCHUIUIMHAME 00mieo0pa3oBaTelbHOTO W
o6menpodhecCHOHATBHOTO IUKJIOB YIeOHOT0 IUiaHa.

1.2. lenm u nnasmpyeMbic pe3yabTaThi OCBOCHUS AUCHUILINHEL

1.2.1. Ilemm m 3amauu JUCIATUIMHEL

OopMHUpPOBAaHUE Y CTYICHTOB TPEJCTABICHUA O XMMHICCKOM COCTaBIIAIOIICH
€CTECTBEHHO-HAYTHOM KapTHHBI MHPa Kak OCHOBBI IPUHSITHS PELICHAN B )KIU3HEHHBIX
1 MPOM3BOACTBEHHBIX CUTYALMAX, OTBETCTBEHHOTO MOBECHMS B IPUPOTHON Cpeae.

3ajaun NACHUTLIMHEL:

1) chopmupoBarh NOHMMAaHWE 3aKOHOMEPHOCTEH TPOTEKaHHS XUMHYECKHX
IPOLIECCOB U ABJICHUI B OKPYXKAIOIIEH cpelie, HEeNOCTHON HAYYHON KapTUHBL MUpA,
B3aMIMOCBS3H U B3aNIMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHS COCTaBIHATH (POPMYJIHI HEOPTAHNYECKHX W OPTAHWYICCKHUX
BEHIECTB, YPABHCHHUA  XMMHYCCKHAX  peakuuii, OOBSACHITP HMX  CMBIC],
HUHTEPIIPETUPOBATH PE3YIbTaThl XUMUUYECKUX SKCTIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKA MPOBEACHHS  MIPOCTEHINIMX  XHUMHYECKUX
SKCIEPUMEHTANBHBIX HCCIENOBaHW ¢ coOIofeHneM TipaBma  Ge30macHoro
oOparieHus ¢ BeIeCTBaMu U JIaO0paTOpHBIM 000PYI0BaHHEM;

4) pa3sBUTh yMEHHS HUCIIOIb30BaThb MH(POPMAIMIO XUMHIESCKOTO XapakTepa W3
PasNMYHBIX HCTOUHHKOB,

5) chopMHpoOBaTH YMEHHS POTHO3UPOBATH MOCICACTBUS CBOCH ACATCILHOCTH K
XAMUYECKUX TIPUPOIHBIX, OITOBBIX W TIPOM3BOICTBEHHBIX TIPOLIECCOB;

6) copmupoBaTh MOHUMAHNE 3HAYUMOCTH JOCTIDKCHHMM XUMHYECKOM HAYKH H
TEXHOJIOTMH [T Pa3BUTHS COLMANIBHOM U IIPOU3BOICTBEHHOM cdep.



1.2.2. TInanupyembie pe3yiabTarsl OCBOCHMS 00meoGpasoBarebHOl AuCHMIUIMHL B coorBercTsun ¢ ®I'OC CIIO u Ha

ocaose ®I'OC COO }
[Inanupyemsie pe3ynbTarhl OCBOSHUS TUCIATLIVHEI
Hanpasnenus
O6ume’ JlucIMITIHApHbe”
BriGupars B yacTu TPYAGBOIro BOCHMTAHNSA: - BJIAZCTh CHUCTEMOM XMMHYECKWX 3HAHWH, KOTOpasd BKJOYACT:
CoCco0bI -TOTOBHOCTh K TPYAY, OCO3HAHUE ILIEH- | OCHOBOMOJAraloOIMe IOHATHA (XUMHUYECKHI DJJIEMEHT, aTOM,
peLleHns 331a9 | HOCTHA MacTepCTBa, TPYHoooue; JJIEKTPOHHAsE 000JI04Ka aroMma, S-, p-, d-3MeKTpOHHBIE OpOUTATH
npoQecCHOHaNb | - TOTOBHOCTh K AKTUBHOM JEATEIHOCTH | aTOMOB, WOH, MOJIEKYJIA, BAJEHTHOCTD, JIEKTPOOTPULIATEILHOCT,
HOM TEXHOJIOTMYECKOH | COLIMATBHOM | CTENEHb OKMCIICHHA, XUMUIECKas CBA3b, MOJIb, MOJIIpHAS Macca,
NEATEIIBHOCTH | HAIPABJIEHHOCTH, CLIOCOOHOCTh MHUIMM- | MOJIIPHBIM  00BeM, YIJIepOgHBIA CKedeT, (yHKIHOHAIbHAS
TPUMEHUTEIBHO | POBATh, IUIAHUPOBATE ¥ CAMOCTOSITEIBHO | TPYIINA, PaJuKal, H30MEpHSL, HW30MEPHl, T'OMOJIOTHYCCKHHA psI,
K pa3IM4HbIM BBIIONHATD TAKYIO EATEIHHOCTH; rOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOA- W  a30TCOAEPIKAIIHE
KOHTEKCTam -AHTEPEC K pasiimdHbIM cepam npodec- | coenuHeHns, OUOIOrM4eCKd aKTUBHBIE BeEHIeCTBA (YIIIEBOIEI,
CHOHAJIbHOU AeATEIbHOCTH, XKUpBI, OEnKW), MOHOMEp, IMONIUMEDP, CTIPYKTYPHOE 3BEHO,
Osaagenne yHHBepCAJbHBIMEH Y4el- | BRICOKOMONEKYIISIPHBIE COCIMHEHMS, KPHCTAIIMYSCKAsd PEHmIeTKa,
HbIMH  MO3HABATEJbHBLIMH  AeliCT- | TUNBI XUMUYECKUX PEakiiii (OKUCIUTEEHO-BOCCTAHOBUTEIBHEIE,
BHSMH: DK30-U JHJIOTEPMUYECKHE, PEaKIMi WOHHOro 0OMEHa), pacrBop,
a) 0a3oBbie IOTHYECKHE XeHCTBHA QJIEKTPOJMTBL, HEINEKTPOJIMUTHI, OJCKTPOTUTHYECKAS  IHCCO-
- €aMOCTOATENFHO (hOPMYIMPOBATH U | IMAIHS, OKWCIUTENh, BOCCTAHOBHUTENb, CKOPOCTh XUMMMECKOMH
aKTyaJu3upOBaTh npoOnemy, | peakiyy, XUMHYECKOE PaBHOBECHE), TEOPUM W 3aKOHBI (TeOphsI
paccMarpuBark €€ BCECTOPOHHE; XUMHUYECKOT0 CTPOEHMS OpraHudeckux Bemecrs A.M. bytiieposa,
- yCTaHABIIMBATh CYIIECTBEHHBIV | TEOpHS JIEKTPOIUTUYECKON QUCCOIMALIAY, [IEPHOIUUECKUN 3aK0H
IIPM3HAK WM OCHOBaHUS A1d cpasHenus, | [I.M. MenneneeBa, 3aK0H COXpaHEHUS MAacChl), 3aKOHOMEPHOCTH,
KJ1ac-cu(pukaiuy u oGo0ImeHus; CUMBOJIHYCCKHA SI3BIK XUMUM, (AKTONOrUYECKHE CBEIEHHSI O
YKaSHBAOTCH IMUHOCTHHE M METAaNpeIMeTHHe pesyibTaTs s OIOC COO (B nocmemsedt pemaxums ot 12.08.2022) 3 oTrsarcss=oil GopMe, SOpMUpyeMHe oBMEoBPasOBITEMLHON MUCLMIIIA-OM

2 ¢
DucupumiHapHLe (mpenmevrﬂme) PeaynkTATH YKABEHBATCA B COOTERTCTBMM ¢ MeTONMKOM MAperolaBaHitd IMCUMITIIMHE




-OMpPEICIATh e ACITeTLHOCTH, 3aaa-
BaTh MapaMeTpbl ¥ KPUTEPUH KX JI0C-
TYDKEHHS,

-BBISBJISITh 3aKOHOMEPHOCTH M IIPOTH-
BOpPEUHS B pACCMATPUBACMBIX SIBJICHHUSIX,
- BHOCHUTh KOPPEKTUBHI B JICATCIBHOCTD,
OLICHUBATh <COOTBETCTBUE DPE3YJIHTATOB
LIEJAM, OLICHUBATh PUCKHM ITOCIEACTBHI
HEATEBHOCTH;

- pa3BUBaTh KPEAaTHBHOE MbINIICHUE TTPH
PELICHNH KU3HEHHBIX ITPO0IeM

0) 0azoBbie HCECJIeA0BATE ILCKHE

ACHCTBHSA:

-BIaJICTh  HaBBIKAMU  y4eGHO-HMCCIIe-
JOBATEbCKOMN 51 IIPOEKTHOM
AEATENBHOC-TH, HABBIKAMU pPa3pelIeHU
npo0em;

~BBISIBJISITH [IPUYHMHHO-CJICICTBCHHBIE
CBA-31 M aKkTyaIu3HpOBaTh 3ajady,
BBIABHTATh THUIIOTE3y €€ peIHeHus,
HAXOJIATh apry-MeHTbI UL

J0Ka3aTeIbCTBA CBOHMX YTBEP-KICHHMIA,
3aJaBarh MapaMeTphl W  KPUTEPUH
pelIeHuS;

- AHAIM3UPOBATH TOJYUCHHBIC B XOME
pe-lIeHus 3aJauu PE3yJIbTaTHI,
KPUTHIECKH OIIEHUBATH 170
JOCTOBEPHOCTE, TIPOrHO-3UPOBATh
M3MEHEHHE B HOBBIX YCIIOBHSX,

CBOMCTBAX, COCTaBe, IONY4EHUM ¥ 0€30MaCHOM MCIOIb30BAHNHI
BOKHEMITUX HEOPTaHUYECKUX M OPraHN4EeCKUX BEIIECTB B OBITY U
MPaKTUYECKON NesATeILHOCTH YEI0BEKa,

- YMETh BBISABJIATH XapaKTepHBIC NPU3HAKKA U B3aUMOCBS3b U3Y-
YEHHBIX IIOHATUM, MPUMEHITH COOTBETCTBYIOLIUE MOHATHS IPHU
ONMCAHMU CTPOCHHA M CBOMCTB HEOPraHUYECKUX M OPraHMIECKUX
BEIIECTB U MX HPEBPAIICHUIA, BHIABIATH B3aUMOCBI3b XHMU-
YEeCKUX 3HAHUI C MOHATHUAMHY U IIPEACTABICHUAMHU JPYTUX €CTE-
CTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh HCIIOJNb30BATH HAMMEHOBAHUA XHUMUYECKUX COCIMHECHUMA
MEXIAYHAPOAHOr'0 COX3a TEOPETUUECKON U NMPUKIATHON XUMUU U
TPUBHUAJIbHBIE HA3BAHUA BAKHEHINIMX BEIIECTB (3THIICH, alleTHIICH,
rimMuepuH, (eHon, (opMmanbaerun, yKCycHash KHCIOTa, TUIHIHH,
yrapHelii Tra3, YrACKWUCHBIA Tra3, aMMHaK, TalleHas W3BECTh,
HeramieHas W3BECTb, NUTHEBAss COJA W JPYrux), COCTaBIATH
(bopMyibl HEOPTAaHUYECKUX W OPTAHMIECKUX BEINECTB, YPABHEHUS
XMMHMECKUX DpEaKiyid, OOBSICHATh HMX CMBICHT;, IIOATBEPKIATh
XapaKkTepHble  XUMHWYECKHME  CBOMCTBA  BEIIECTB  COOT-
BETCTBYIOIIMMH  OKCIIEpUMEHTAMM M 3alUCIMH  YpaBHEHUI
XVMUYECKUX PEaKIUIA;

-yMETh YCTAHABJIMBATH NPUHAICKHOCTh W3YYEHHBIX HEOpra-
HAYECKHX U OPTaHMYECKUX BEIECTB K ONPEACICHHBIM KiaccaM 1
IpynmaM COECIUHEHHH, XapaKTepu30BaTh ¥MX COCTAB U BaXHEHIINE
CBOWICTBA; ONPENENIATh BUIBI XUMUUYECKUX CBS3EH (KOBAJCHTHAS,
HWOHHASA, METALINYECKas, BONOPOAHAA), TUIBl KPUCTALIAYECKIX
PEIIETOK BEIIECTB; KIacCU(PUIUPOBATh XUMHUYECKHE PEaKIIUML;

- cpOpMHPOBATH TPEACTABIEHUS: O XUMHUYECKOM COCTABJISIOMICH
€CTECTBEHHOHAYYHOH KapTHUHBI MUpa, POJU XUMHU B TIO3HAHUM
ABJIEHUH IPUPOBI, B (POPMUPOBAHUN MBIILICHUS W KYJBLTYPbI




-yME€Th TIEPEHOCUTHh 3HAHWA B II03HA-
BaTENILHYI0 ¥ TPAKTHYECKYIO oO0aacTu
KUZHEACATEIHHOCTH,

- YMETh MHTErPHUPOBATH 3HAHUA U3 pas-
HBIX IPEAMETHBIX 00J1aCTEH;

- BBIJBUTATh HOBHIE WJEH, Ipeliararb
OpUTMHAIbHBIC ITOAXO0/IbI ¥ PEILEHNS;

- CIIOCOOHOCTD UX MCTIONB30BAHNS B
MI03HABATEIHHON M COLUANBHON
TIPAKTUKE

JHMYHOCTH, €€ (PYHKIMOHAILHOM MPaMOTHOCTH, HEOOXOMMMOM Iis
peleHys MPakTHIeCKuX 3a1a4 M AKOJIIOTUMEecKHd O0OCHOBAHHOIO
OTHOHIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHON Cpeng;

- YMETh TIPOBOIMTH PACUETHI M0 XUMUYECKUM QOpMyJIaM U ypas-
HEHHSAM XMMHWYCCKHX PEaKHuii ¢ UCMONB30BaHUEM (PU3HYECKHX

BCJIMYMH, XapakTepU3YIONMX BEHIECTBA € KOJMYECTBEHHOMN
CTOPOHBI: MacChl, 00beMa (HOPMAJIBHBIE YCIOBHA) Ias3os,

KOJIMYECTBA BEHIECTBA, WCMOJIb30BATH CHCTEMHBIC XHMHYCCKHEC
3HaHWS I TIPHHATHA pemeHMf/’{ B KOHKPETHbIX XHW3HCHHBIX
CUTyalusax, CBA3aHHBIX C BEINCCTBAMH 1 X IPUMEHCHHUEM

HUcnons3oBarsb
COBPEMECHHBIE
cpeAcTBa
TOMCKA,
aHaM3a u
UHTEpIpeTan
nHpOpMALIH U
UH(OpPMALIMOHH
BI€ TEXHOJIOI MM
UIs
BBITOJIHEHIS
3a1a4
npodeccuoHab
HOM
IEATETBHOCTH

B of0gacTm NEHHOCTH  HAY4YHOIO
NO3HAHUA:

-c()OPpMHPOBAHHOCTH ~ MHPOBO33PEHHH,
CO-OTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAYKH u
00IIEeCTBEHHOMN HpaK-TUKH,

OCHOBAHHOT0 HA JHAIOrE KYJIbTYp,
CIIOCOOCTBYIOLIErO0 OCO3HAHHUI) CBOETO
MECTa B IOJIAKYABTYPHOM MUPE;
-COBEPIICHCTBOBAHME SI3BIKOBOH M YWTaA-
TEIBCKON KyJIbTYpPhl KaK Cpe/icTBa B3au-
MOJEHCTBUS  MEXIAy  JIOABMH U
TO3HAHMS MUPA;

-0CO3HAHUE HEHHOCTH HAYYHOU ACATENb~
HOCTH, TOTOBHOCTh  OCYLIECTBIATH
MPOEK-THYI0 W  HCCIEHOBATENbCKYIO
IEeATE/b-HOCTh MWHIUBUAYAIBHO U B

rpymme;

- YMeTh IUTAHUPOBATh K BBIIOJNHATHE XUMHYECKUH OJKCIEPUMEHT
(IpeBpallieHnsT OPTAaHMMECKMX BEMIECTB MNPH  HAarpeBaHMHU,
MOJIyYeHUEe DSTWICHA M H3YUYE€HHE €rc CBOMCTB, Ka4eCTBEHHBIE
peaknu{d Ha AIbJETHIbl, KpaxMmal, YKCYCHYIO KHCJIOTY,
nenarypanus GekoB IMpy HarpeBaHWM, BETHHIE peaKiu OENKOB;
IIPOBOMTH PEAKIUK HOHHOTO 0OMEHa, OTPEETATH CPEAY BOIHBIX
pacTBOPOB, KAYECTBEHHbIC peakimy Ha cyiasdar-, kapboHar- U
XJIOPUI-aHUOHBI, Ha KaTHUOH aAMMOHWUS, pelarhb
SKCIIEpUMERTANBHBIE 3amaun 1o TeMaMm "Meraws" u "Heme-
Tautel") B COOTBETCTBUM C TPaBWJIAMH TEXHHMKH O€30MacHOCTH
npu  oOpameHus ¢  BelecTBaMH W Ja0OpaTOpHLIM
ofopynoBaHUEM; MPEACTABIATh  PE3YITATBl  XUMHUIECKOIO
IKCIIEpUMEHTA B (JOpPME 3al¥ICH YPABHEHHII COOTBETCTBYIOHIMX
peaknuii u  (OpPMYNIHMPOBaTh BBIBOABI HAa OCHOBE - OTHX
PE3YJIbTaTOB;

- YMETh aHATU3UPOBATH XUMUYECKYIO HH(POPMALIUIO, TIOIYIaeMYI0
W3 PasHBIX MCTOYHHKOB (CPEICTB MACCOBOM HMH(pOpMAalM, CeTh
Hurepuer u npyrue);,




Osnagenne yHuBepcaibHbIMH Yy4ed-
HbIMH  HO3HABaTeJbLHbIMH  AeiicT-
BHSAIMM:

B) pa0ora ¢ undopmanueii:

-BJIaJiCTh HAaBBIKAMM TONy4YeHUs WHPOp-
MalUy U3 WCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIBHO OCYIIECTRIIATh TOUCK,
aHaJ M3, CHUCTEMATH3alMIO W HUHTEp-
nperamyo  MHGOpMAIMH  Pa3IUYHBIX
BUJOB U (pOpM MpeACTaBICHN;
-CO3JaBaTh TEKCThl B PasiMYHBIX (Pop-
Marax C Y4Y4eToOM Ha3HadeHus HHEOp-
MElUY ¥ LEJIeBOH ayquTopum, BeIOupas
ONITUMANLHYO ()OPMY NpeACTaBICHUS U
BU3YaIH3AIHH,

-OlICHUBATh JOCTOBEPHOCTH, JIETUTHUM-
HOCTh MH(OpMAIUH, €€ COOTBETCTBHC
IIPaBOBBIM U MOPAILHO-ITHYECKUM HOP-
Mawm;

-MCII0JIb30BaTh  CPEACTBA  HH(pOpMa-
LEOHHBIX ¥ KOMMYHHUKAITMOHHBIX TEXHO-
JOTUM B pPELICHUM KOTHWUTUBHBIX, KOM-
MYHUKATUBHBIX U OpraHW3alMOHHBIX 3a-
a4 ¢ cobmoaeHueM TpeboBaHuii 3pro-
HOMHKH, TEXHUKH O€30MMacHOCTH, I'H-
THEHBI, pecypcocOepekeHrs, MPaBOBIX
U OTHYECKMX  HOpPM, HOpPM  HH-
(opMauMoOHHOH 6€30MaCHOCTH;

- BJIaJIeTh HABBIKAMU PACTIO3HABAHUS W

- BJIAJIETh OCHOBHBIMYM METOAMHU HAYYHOTO ITO3HAHUA BEMIECTB U
XUMHYECKUX SIBACHUH (HAOmoAeHWe, M3MEPEHHE, IKCICPUMEHT,
MOJIETTMPOBAHUE ),

- YMETH TIPOBOJMTH PACUETHI IO XMMHIECKUM (QopMyJiaM U ypas-
HEHUAM XHMHYECKHX pEaKklyid ¢ HCIOIB30BAHKMEM (PM3MHUECKUX
BEIMYMH, XapaKTepU3YIOUMX BEMIECTBA ¢ KOJUICCTBEHHOM
CTOPOHBI: MaccChl, 00beMa (HOPMAJIBHBIE VCIIOBHS) T'a30B,
KOJIMYECTBA BEINECTBA;, WCIOIb30BAaTh CHCTEMHBIE XUMHYECKHE
3HAHMS I NPHHATAS PELICHHWA B KOHKPETHBIX IKU3HEHHBIX
CUTYALMsIX, CBA3AHHBIX C BEIIECTBAMU ¥ X IPUMECHEHMEM




3aAThl HHYOPMATIHI,
uH(pOpMALIMOHHOM 6€30ITaCHOCTH
JIWYHOCTH;

OdpdexTrusHO
B3aUMOJIEUCTBO
BaTh U paborarh
B KOJIJICKTHBE H
KOMaH/1e

-TOTOBHOCTh K CaMOPa3BUTHUIO,
CaMOCTOSATEIbHOCTH 151 camMooII-
peaEIEHMUIO;

-OBJIaZICHUE HaBbIKAMHM y4eOHO-HCCIIE-
J0BATENBCKOI, MIPOECKTHOM 3
COLIMAJIBHOM JEATEILHOCTY,

Osiiagenne YHHBEPCAIbHBIMH

KOMMY-HHKATHBHBIMH ACHCTBHAMH:
0) cOBMeCTHAs AeATEIbHOCTD:
-[IOHAMATh W MCIIONb30BATh MPEUMY-
IECTBA KOMAHIHONW U WHIMBUIYAJIBHOMN
paboTHI;

-[IPAHAMATH LEJIM COBMECTHOU JIEATEINb~
HOCTH, OpPraHU3OBBIBATH MW  KOOpIU-
HUPOBATh NEHCTBUA 110 €€ JOCTUIKEHUIO:
COCTaBJIATh IUIAH  JEUCTBUI, pac-
OpeaeIarh PO C YYETOM MHEHUNA y4a-
CTHUKOB OOCYXAaTh pe3yJbTaThl COBME-
CTHOM paGoTHI;

- KOOpPJMHUPOBATh U BHIOJHATH paboTy
B YCJIOBHSX PEAbHOr0, BUPTYAILHOTO H
KOMOMHHMPOBAHHOTO B3aMMOICHCTBHS,

- OCYLIECTBJIATh IIO3UTHBHOE CTpare-
THYECKOe IIOBENEHHE B PA3JIMYHBIX CH-
TyalysaX, NpOSBJIATh TBOPYECTBO U

- YMETh IUIAHAPOBATh W BBIIOMHATh XUMUYECCKUA DKCIIEPHMEHT
(IlpeBpallieHUss OPraHMYeCKUX BEUIECTB IPH  HarpeBaHUH,
[OJy4YeHUE DTWICHAa W W3YYEHHE €ro CBOWCTB, KAYECTBEHHBIC
peaklMi Ha aibJErWIbl, KpaxMal, YKCYCHYIO KHCIIOTY,
AeHaTypaius OeJIKOB IIpY HarpeBaHUM, BETHBIE PEaKIIUK OEJIKOB,
[IPOBOJUTH PEAKLH MOHHOT'O 0OMEHA, OIIPEEITh Cpeay BOIHBIX
pacTBOPOB, Ka4eCTBEHHbIE peakuuy Ha cyiab(ar-, kapOboHar- u
XJIOPUA-aHUOHBIL, Ha KaTHOH aMMOHWMS; pemarb
SKCIIEPUMEHTAJIBHbBIE 3amaud mo temam "Meramis” u  "He-
METaLIB") B COOTBETCTBUM € MPABUIAMH TEXHUKH 0€30IMTACHOCTH
npu  ofpamieHMd ¢ BemeCTBaMH W J1a00paToOpHBIM
000pyOBaHKEM, HpPEACTaBIATH  PE3YJIBTAaTHl  XUMHUYECKOTO
SKCHIEPUMEHTa B (OpME 3aIllCH YPABHEHHI COOTBETCTBYIOMIHX
peakuuii 1 QOpMYIMPOBATh BHIBOILI HA OCHOBE ITHX PE3yJIbTaToB
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BOOOpakeHue, ObITh MHULIMATHBHBIM
Osaajgenne YHHBEPCAJIBHBIMH
Pery/isi-THBHBIMH eHCTBHAMME:

) NpHHATHE Ce0A U APYTrHX JIIOei:

- IPUHUMATh MOTHBHI ¥ @pT'yMEHTHI Jpy-
THX JIIONEH IPU aHau3€ peE3yJibTaroB
JACATEIILHOCTY, ' ‘
- MpU3HaBaTk CBOE IIPaBO U IIpaBo
JPYTUX JHOJEl Ha OImMOKHY,

- pasBUBaTh CIOCOOHOCTH IOHUMATH MU
C MO3MLMHK APYTOro YeI0BEKa,

ConeticTBOBaTH
COXpaHEHUIO
OKPYKarOoIeHn -
cpensl,
pecypcochepex
€HHIO,
TIPUMEHATD
3HaHusA 00
W3MEHECHUN
KIaMara,
TIPVUHIIATIBI
OepexIUBOrO
IIPOU3BOJCTRA,
3P PeKTHBHO
LIeViCTBOBATh B
Ype3BBIYAHHBIX

CUTYaIHsIX

B o6sacTu 3K0/10rn4YECKOr0
BOCHIUTAHNS:

- COpMHUPOBAHHOCTh 3SKOJIOTHIECKOM
KyJIbTYpbl, TNOHUMAaHWE BJIMUIHHA CO-
HAJIbHO-DKOHOMUMECKUX IIPOLECCOB HA
COCTOSIHME IIPUPOJHON U COLMATLHOM
cpensl, oco3HaHue rnoGaabHOr0 Xapak-
Tepa SKOIOTUHMEeCKUX MpodieM;

- IUJAHUPOBAHNUE W OCYILIECTBJIIEHHAE -
CTBUM B OKPYXKAIOILIEH Cpele HA OCHOBE
3HAHUA IelNed yCTOWIMBOTO pPasBUTHA
4eJI0BEYECTRA,

-aKTUBHOE HETIPUATUE JIEACTBUH,
IIPUHOCAIIUX BPE OKPYKAIOWEN Cpeie,
-yMEHUE  IPOrHO3UpOBaTh  HeOIaro-
IIPUATHBIE 3KOJIOTHYECKHUE MOCIEICTBUS
NPeAIPHHAMAEMBIX JEUCTBUM, Mpeao-

- chopmMupOBaTH MPEICTABICHUSA: 0 XMMHYECKOM COCTABIAIONMIEH
€CTECTBCHHOHAYYHOW KapTHHBI MHpa, POIM XUMHUHU B HO3HAHWU
SABJICHUIA TIPUPONbI, B (HOPMUPOBAHUM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKUMOHATPHON IPaMOTHOCTH, HEOOXOUMOM IIs
peleHns MPaKTUIECKUX 3akad M JKOJIOTHYECKA 0OOCHOBAHHOIO
OTHOWIEHHS K CBOEMY 3I0POBBIO U ITPUPOJHOM CpeiE;

- yMeTh coO/MIOfarh IpaBWia SKOJIOTHYECKH IIeeco00pasHoro
IOBENeHUA B OBITY W TPYIOBOM OEATEIHHOCTH B IEJIAX
COXpaHEHMA CBOEI0 30POBbs U OKPYKAIOIIECH NPUPOIHON CPe/IbI;
YYHMTHIBATh OIACHOCTh BO3JEWCTBUS HA JKUBBIE OPTaHU3MBbI
ONpEeNCNeHHBIX  BEIIECTB, IIOHHUMAas  CMBICH  [IOKA3aTeNd
TIpeNeIbHOMN JOILYy CTUMOM KOHLICHTPALMK
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TBPAIATh HX;

- pacmmMpeHHe OIbITa JCATEIbHOCTH
IKOJIOFMYECKOI HalpaBIEHHOCTH,

- OBJIQ[ICHIE HaBBIKaMH y4ueOHO-
UCCIIEI0BATENbCKOM, IPOEKTHOI U
COLIMAIBHON AEATEIbHOCTH,
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2. CTPYKTYPA U COJIEPXXAHUE OBILIEOBPA30BATEJIBHOU

JUCHATTJIMHBI « XUMUST»

2.1. O6beM QUCIMIUIAHBIL U BH/IbI Yi1eOHOM paboThl

Bun yue6Hoit paboTsl

Obpem B yacax

O06bem 06pazoBaTenbHOM MPOTPaMMBI JUCIAILTHAHbL 78

B T.4.

OcHOBHOE cofiepkaHue 60

BT. 4.

TEOPETUIECKOE 00ydIeHME 60
 [IPAKTUYECKUE 3aHATHS 18
1aGopaTopHBIE 3aHATHS He npenycmorpeno
IIpodeccronansHO-OpUEHTHPOBAHHOE COAEPIKAHUE 6

BT. U
' TEOpeTHIECKoe 00yHUeHwe o

HAPAKTUYECKUE 3aHATUSA 2

TIpomexyrodnas arrecraius (3a4€T)
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2.2, TemaTu4ecknii NJIAH H CONEPRAHAE THCHMITIHHLI

Coaepxanue y1e0H0ro MaTepualia (OCHOBHOE H NpodeccnoHaIbHO-

Hanmenosa-
HHE pa3/iesioB OPHEHTHPOBAHHOE), JIADOpPATOPHbIC H NPAKTHYCCKHE 3aHATHH, NPAKIATHOIH b Yo,
p p poBa » TADOPATOP fpaK » TP 9aC0B OCBOEHHS
H TeM MOIYJIb :
1 2 3 4
OcHoBHOE cojepxanne 72
Pazgen 1. OcnoBbl cTpoeHns BemecTBa 7
Tema 1.1. OcHOBHOE COEPKAHTE 5 1,2
Crpoenue '
S— Teopernueckoe oOyuenne 3
XUMITHCCKUX | CoppemenHas MOJeNb CTpoeHns aroma. CHMBOIMYECKUH 361K XMMUK. XUMUHECKUA
SNIEMCHTOB M l5jement. DieKTpoHHas KOHMUrypamms aroma, Kinaccudukamms XUMITIeCKHX deMEHTOB
mpupoja - |(g- p-, d-anemeHTsI).
XUMIMCCKON | BanenTHBIE SJIEKTPOHBI. BaleHTHOCTh. DIEKTPOHHAS NPHPOJA XMMHUECKOH CBS3M. 3
Chesn DIeKTPOOTPHIIATENFHOCTE.
- Bugpl x\Muueckoil CBs3M (KOBaJEHTHAs, WOHHAS, METaTMYecKas, BOJAOPOJHAS) H
croco0sI ee 00pazoBaHud
IlpakTnyeckue 3anaTus 2
- PemeHue 3amaHuii Ha UCHOJB30BAHME XUMUYECKONH CHMBOJIMKH ¥ Ha3BaHHIM
COEIMHEHMI 110 HOMEHKIATYPE MEKIYHAPOIHOTO' COI03a TEOPETHYECKOM M MPHKJIAIHOM
XMMPM W TPUBUAIBHBIX HA3BAHUMN [T COCTABJICHUS XUMUYECKUX (POPMYIT IBYXATOMHBIX
COeIMHEHNM (OKCHAOB, CYIb()HIOB, THUAPHUAOB W T.IL) M APYIUX HEOPraHHYECKUX 2

COEUHEHNNA OTASIBHBIX KJIACCOB.
- Hpammecme 3aJaHusd Ha YCTAaHOBJICHHE CBA3HU MCEKOY CTPOCHHEM aroMoOB
XUMHAYICCKUX OJJICMCHTOB M TICPHUOIUYUCCKHUM H3MCHCHHUCM CBOMCTB XHMMHYECKHUX

14




(

BJIEMEHTOB ¥ VX COEIUHEHUI B COOTBETCTBHHU C ITOJ0KCHUAEM Hepnozmqecxoﬁ CHUCTEMBI.

Tema 1.2. OcHoBHOE cOTePIKRAHNE 2 1,2
Ilepuoguaecku ’ '
3 et o Teopemqeclcoe o0yuenne | 2
rabmna M. | Tepuommueckas crerema xummueckux snementos [, 1. Meneneesa, Ouswseckuii
Menpeneesa | cvgicn Meprommaeckoro sakona J. 1. Menzeneesa. 3akOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKUX HJIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECCTB B
COOTBETCTBUH € NOJOKEHHUEM XUMHUUECKOT0 31eMeHTa B [leproquueckoii cucteme.
Muposo3z3pendeckoe u HayuHoe 3HaueHue [lepuoameckoro 3akona JI.M. Menneneena. 9
IIporuozsr /.M. MenneneeBa. OTKphITHE HOBBIX XUMUYECKHUX DJIEMEHTOB.
- PenieHue TeopeTHYECKHX 3aIaHI Ha XapaKTepH3aluio XUMUYECKHAX 3JIEMEHTOB
«Meranmueckue / HeMETAUIMMECKHE CBOMCTBA, 3JIEKTPOOTPULIATEIFHOCTh XUMUTIECKHX
3NIEMEHTOB B COOTBETCTBUH C X HJIEKTPOHHBIM CTPOCHHEM H ITOJIOXKESHUEM B
MEPUOINIECKOM CHCTEME XUMHUYECKUX dtemeHToB J1.11. MenneneeBa»
Pazgen 2. Xumuueckue peakuuu 11
Tema 2.1. OcHoBHOE conepKanne 6 2,3
Turbr '
xuMmaeckx | 1 eopeTHYecKoe oﬁy'élenne 4
prakumi - Knaccurkaims 1 TUIBL XMMAYECKAX Peakiyii ¢ y4acTHeM HEOPTaHHYECKHX BEIIECTB.
CocraBneHre ypaBHEHHUI PeaKMii COSMHEHUS, PA3JIOKEHHS, 3aMEIeHHs, OOMEHa, B T.4.
peaxnuii rOpeHusl, OKUCIEHUSI-BOCCTAHOBICHNUA.
- ¥paBHeHUS OKHUCIEHUA-BOCCTaHOBIEHS. CTeneHp okuciaeHusa. OKUCIUTENb 1 4

BOCCTaHOBUTEb.
- CocraBiieHUE U YPaBHUBAHUE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHI METOI0M
3NEKTPOHHOrO fanaHca.

- OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIMU B IIPUPOJIE, TIPOM3BOACTBEHHBIX
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Ipoueccax v XU3HCACATCIIBHOCTH OPraHnu3MOB

[Mpaxkruueckue 3aHATHS 2
- KommaectBennsie oTHOMIEHNS B XUMHEH. OCHOBHbIC KOJMUYCCTBEHHBIE 3aKOHBI B XUMUH U
pacdeTsl MO YpPaBHEHUSAM XHUMHYECKMX peakimil. Mojb Kak eIuHWIld KOJIMYeCTBa
BemecTBa. MosspHas Macca. 3aKOHBI COXPaHEHWS MAacChl M dHEPruu. 3aKoH ABOraapo. )
Momapsslii 00beM ra3oB. OTHOCHTEIBHAS TUIOTHOCTD Ia30B.
- Pacdersl Mo ypaBHEHHAM XHMHYECCKHX PEaKiMi C WCIIOJb30BAHHEM MACCH, 00beMa
(HOpMAJbHBIE YCIOBHS) Ta30B, KONMYECTBA BEMIECTBA
Tema 2.2. OcHOBHOE coiep:RaAHHAE S 2
ONEKTPOIUTIY - ' 1
- eopeTHvecKoe ofyuenne |
AUCCOIMALAS | Teopus 3IeKTPONUTHYECKOH qucconmamyn. MoHb!. DIeKTPOIUTHL, HENEKTPOIHTHL.
B SAEBARIREH - Peaxipuu nonHoro ooMena. CocTaBieHie peakiyii HOHHOro 00OMeHa IyTeM COCTaBIICHHS 4
obmeH VX TIOJTHBIX ¥ COKPANICHHBIX HOHHBIX YPaBHEHHIA.
- KHCII0THO-0CHOBHBIE peakiuy. 3aaHus Ha COCTABICHUE HOHHbBIX PeaKiii
IlpakTHYecKkne 3aHATHH i
TectupoBanue no TeMe : CTpoeHNE BEINECTBA U XUMHIECKUE PEAKITHH 1
Pazpen 3. CTpoenue u cBOiiCTBA HEOPraHHYECKHX BelIeCTB 16
Tema 3.1. OcroBHOE cofepKanue 6 1,2
Knaccuukar |
Teopernueckoe oGyuenue
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- IIpeamer Heopranugeckoit xumuu. Kiaccuukanys HeopraHmdeckux BeimecTs. IIpocThie

u,

HOMEHKJIATYpa |1 CIOKHbIE BemecTBa. OCHOBHBIC KIIACCHI CIOMHBIX BEINECTB (OKCHIBI, THAPOKCHIBL,

Y CTPOEHUE KUCIIOTBI, COJIH).

Heopranm4deck |- HomeHknaTypa HeopraHuueckux BEIESCTB. Ha3BaHUE BEHIECTBA HCXOIS U3 UX

MX BEIIECTB  |XUMHYECKOH (hopMyIbl WM COCTABICHHE XUMHUYESCKOU (OPMYIIBI ICXO/5 U3 HA3BAHUA
BemecTsa no Mexaynapoanoi (MIOITAK) wmm TpuBmaisHOM HOMEHKIATYpE.
- B3anMOCBS3H HEOPraHUYECKUX BEIECTB. ATPEraTHbIE COCTOSHUS BELIECTBA.
- Kpucrammaeckue u amopdubie BemecTa. THITH KPUCTAIUTHYECKUX PEHIETOK (aTOMHa,
MOJIEKYJIIpHasL, UIOHHAS, METAJUTHIECKAs ).
- 3aBHCHMOCTH PU3UMECKIX CBOMCTB BEMIECTBA OT TUIA KPUCTAUIMUCCKOM PEIIETKH. -
3aBUCHMOCTh XMUMHUYECKOM aKTUBHOCTH BEIIECTB OT BH/IA XUMHIESCKOM CBSI3H 1 TUIIA
KPHUCTAIUIMYECKON PEIIETKH.
I IprauHbl MHOTO00pa3us BEUIECTR
IIpakTnyeckue 3ansaTHA
- Tecroseie 3amaHMd MO KJIACCH(PUKAIMYM, HOMEHKIATYPE W XHUMHYECKHM (QopMysiam
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB (YrapHblil ras3, yrieKHMCIbIi ra3, aMMHaK,
FameHas W3BECTh, HEraeHas U3BeCThb, IMTheBas COAA U IPYTUX): Ha3bIBaTh U COCTABIIAThH
(bopMy Il XMMUYECKHX BEIIECTB, OMPENEIATH TIPUHAUIEIKHOCTD K KJIacCy.

Tema 3.2. OcHoBHOe cogepxanue 1-3

Dusuko-

xivyeckne | 1€OPeTHIecKoe obyaenne |

CBOHCTBA - Merannei. O6mye Gpu3maecKre 1 XUMAYECKHE CBOMCTBA METAILIOB.

HEOPraHM4eCK |.  CrocoGbl moONyYeHWs. 3HAYEHME METAUIOB M HEMETANIOB B TPHPOJE U

UX BCIICCTE  |yi3He/IeqTeNbHOCTH YeIOoBeKa M opranmsMos. Kopposus METAIOB: BUABI KOPPO3WM,

cr10co0BI 3aLUTH METAUIOB OT KOPPO3UH

- Hemeramner. O6mme ¢usmueckne W XHMHUYECKHE CBOWCTBA HeMeTauioB. Turmuabie
cBoiicTBa Hemerawios [V— VII rpymm.
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- Knaccuguxanms 1 HoMeHKIaTypa coeqMHEHUN HeMeTaioB. KpyroBopotsl GHOTEHHBIX
AJIEMEHTOB B TIPUPOJIE

- XuMyueckre CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB,
TUIPOKCUIOB, KHCIIOT, CONCH 1 Ip.).

1 ar St 2
- 3aKOHOMEPHOCTH B U3MEHEHVH CBONCTB MPOCTHIX BENIECTE, BOAOPOIHBIX COCIUHEHNIH,
BBICIINX OKCHJIOB U TUIPOKCHIOB
Hpakrnyeckue 3anaTHSA 1
- CocrapiieHre ypaBHEHMII XUMMYECKUX peaKUUii ¢ yJacTHEM MPOCTHIX W CIOXKHBIX
HEOPTaHMYECKUX BEIIECTB. META/UIOB W HEMETAJIOB;, OKCHIOB METAJIOB, HEMETAILIOB H 1
aM(OTEpHBIX DBJIEMEHTOB; HEOPraHMYECKMX KHUCJIOT, OCHOBaHWA W  aM(OTepHBIX
THAPOKCH/IOB; HEOPraHUYECKUX COJIEH, XapaKkTEPU3YIOIIUX UX CBOMCTBA.
Tema 3.3. OcHoBHOe comep:kaHue 3 1-3
Wnenrudukarg ' ' |
i Teopernueckne 3anaTus 2
HEOPTAaHUYECK |. Pa3Gap 3aa9 10 XUMHIECKAM CBOHCTBAM META/LIOB U HEMETAILIOB, TI0 PACIIO3HABAHMIO
UX BCHICCTB |y [oTyqeHMIO COEMMHEHMI METAIUIOB U HEMETAILIOB.
- UnenTn(uxamnys HeOpraHUIECKNX BEHIECTB ¢ MCIIOIb30BAHNEM HX (PU3UKO-XUMUYIECKUX 2
CBOMCTB, XapakTepHBIX Ka4eCTBEHHBIX peakumiiKadecTBeHHBIE peakipm Ha Cyibdar-,
KapOoHaT- U XIOpUA-aHUOHBI, HA KATHOH aMMOHUS
IIpaxTaveckne 3anaTHSA
TectupoBanue CBoiCTBA HEOPTaHMICCKUX BEIIECTB 1
Paspnen 4. CrpoeHue u CBOICTBA OPraHNYeCKHX BEIIECTB 26
Tema 4.1. OcnoBrOE cogep:Kkanne 5 1-3
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Kiaccudukan

vsi, CTPOCHUE U
HOMEHKJIaTypa
OpPTaHMYECKUX

BELIECTB

Teopernueckoe o6yuenue

- IosiBnenue 1 pasBuUTHE OPraHUUECKOl XUMUYM KaK HayKu. [IpeIMeT opraHndecKo
XMMEA. MeCTO ¥ 3HaY€HNEe OPraHniIeCKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

- XUMHYECKOE CTPOCHME KaK MOPANOK COSMUHEHUS aTOMOB B MOJIEKYJI€ COTJIACHO HX
BaleHTHOCTU. OCHOBHBIE TONOXKEHUSI TEOPUU XAMHYECKOTO CTPOSHMS OPraHuYeCKuX
coenuHeHuii A.M. byrnepora. VYriepomHblifi CKeNeT OPraHUYECKONW MOJIEKYIIBL
3aBHCHMOCTb CBOMCTB BEIECTB OT XMMHYECKOTO CTPOCHHS MONEKyd. V3omepus wu
HA30MEPHI. '

- Ilomarne o ¢QynxouoHansHo rpynme. Pamukan. [lpusimmer  knaccuduxaryu
OPraHU4EeCKUX COSHUHECHUM.

- MexayHaponHass HOMEHKJIAaTypa W TPHHIMIBI HOMEHKJIATYPHl OPTraHHYIECKHX
COEIMHECHUN.

- IonsiTe 00 a3oTcoaepXkamuX COEAMHEHHAX, OMOJIOTHYECKH AKTHBHBIX BeIIeCTBaxX
(yraeBomax, xupax, Oenkax W JAp.), BBICOKOMOJEKYISAPHBIX COCHMHEHHUSX (MOHOMED,
MOJIAMEP, CTPYKTYPHOE 3BEHO)

[Ipakruveckne 3aHATHHA

-CocTaBieHre TIONHBIX W COKPANICHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHX BEIIECTB
OTAENBHBIX KJIACCOB, MCIONB3Yd WX Ha3BaHHWA II0 CHCTEMATHYECKOW W TPHBHATBHOM
HOMEHKJIaType (3TWICH, aleTHIeH, TIuUepuH, (peHon, ¢opMarsaeTii, YKCYCHAs KHUCIIOTa,
TJIALIFAH). ,

-Pacuersl mpocrefimeil GopMynsl OpraHUYecKO MOJEKYJIbI, MCXOMIS W3 JJIEMEHTHOI'0
cocrasa (B %) :

Tema 4.2.
CaoiicTBa

OcnoBHoOe cogep:kanne

16

Teopernueckoe oGyuenne

14

1,2
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OpTraHUYeCKUX
COCIMHEHUI

Du3UKO-XUMHYECKHE CBOMCTBA OpraHWYeCKUX COCIMHEHMI OTHENBHBIX KJIACCOB
(0cO0EHHOCTH KIaccuUKa ¥ HOMEHKJIATyphl BHYTPH KJlacca, TOMOJOTMYECKUi psa U
obmas ¢opMmyna, U30MEpHsI, (U3MUCCKUE CBOMCTBA, XMMHUIECKHE CBOMCTBA, CIIOCOOBI
MOJIYICHHUS):

— MpeAENbHBIEC YIIECBOAOPOIbl (AIKAHBI M HUKIOAIKAHBI). ['opeHre MeTaHa Kak OWH W3
OCHOBHBIX HCTOYHMKOB TE€IUIA B IPOMBIUUIEHHOCTH M ObiTy. CBOMCTBa NPHPOIHBIX
YIJIEBOAOPOAOB, HAXOXKACHUE B IPUPOAC U MPUMEHEHUE AJIKAHOB,

— HEINpeJenbHble (AJIKEHbI, aNKWHBI ¥ AIKaIUEHbl) W aPOMATHUYECKUE YIJICBOJOPOIBL.
I'openue aneTnieHa KaKk UCTOUYHUK BBICOKOTEMIIEPATYPHOrO TUIAMEHH /IS CBAPKU U PE3KH
METAJIOB

(opmanbreTHaa, aneTabACTHIa, YKCYCHON KHCIOTHI,

— KHCIIOpOJICOACpKAIIME COCIMHEHUS (CIMPTHI M (PeHOJNIBI, KapOOHOBHIE KHCIIOTHI H
3¢UpHI, aTBIETUABI U KETOHBI, JXUPBI, YTIIEBOIBI).
- IlpakTHyeckoe NpUMEHEHWE JSTUACHIVIMKONA, TIiumuepuHa, ¢enona. ITpuvenenue

- MBbi1a KaK CoJId BRICIIUX KapOOHOBBIX KACTOT. MOIOIIUE CBOMACTBA MbIIIA

—  asoTconepKalue — CcoeAMHeHMs — (aMWHBI W aMHHOKHCIOTHI,  ©€jKm).
BeICOKOMONEKYIApHBIE COCOUHEHUS (CHHTETHYECKHE W OGHONOrMYeCKH-aKTHBHBIC).
MoHoMep, nonumep, CTPYKTYPHOE 3BEHO.

- [Tonmepu3aiuis STUIEHa KaK OCHOBHOE HAIIPaBJICHHIE €T0 HCIIOTb30BaHHA.

- 'eHeTHyeckas CBsI3b MEXK/y KJIaccaMy OPraHUMIECKUX COeIMHEHII

- CpolicTBa OpraHMYeCKMX COCJWHCHMI{ OTHENBHBIX KIAcCoB (TpUBHANbHAd WM
MeXKIyHapoaHas HOMEHKIATypa, XWUMHYECKHAE CBOWCTBA, CIOCOOBI  MOJYYECHHSA):
IpeAebHbIE (AIKAHBI U IHKIOAIKAHBI), HETIPEACIbHbIEC (AIKESHbI, AJTKHHBI U AJKAIUCHbI) 1
apOMaTHYEeCKHe YIIEBOAOPOMABL, CIUPTHl U (PeHONbI, KapOOHOBBIE KHCIOTHI W J(HpHL,
aJIbJETH/BI M KETOHBI, aMUHBl ¥ aMUHOKHCIOTHI, BBICOKOMOJIEKYISPHBIC COEAMHEHNUS.

- 3aJaHus Ha COCTABJICHHE YPAaBHEHUH XMMHYECKUX PEAKIHI ¢ YIaCTHEM OpraHUYECKUX

BCIECTB HA OCHOBAHMM MX COCTABA U CTPOCHMA
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IIpakruveckne 3aHATHS

- CocrapieHue cXeM peakipii (B TOM YHUCIe MO MPeIOKESHHBIM 1IETI0YKaM MpeBpaIieHin),
XApaKTepH3YIOIUX XUMUYECKHE CBOMCTBA OpPraHMYECKUX COCAMHEHMI OTIEIBHBIX
KJIAaccoB, CroocoOBl MX TONYyYEHUS ¢ Ha3BAaHHWE OPTaHWYECKAX COCOUHEHHUN TI0

peaxuui

y y o 2
TPUBHAIBHON HITH MEKIYHAPOTHOM CHCTEMATHUYECKON HOMEHKIIATYPE.
- PemeHue NPaKTHKO-OPUEHTUPOBAHHBIX TEOPETHMECKMX 3aJaHuii Ha CBOICTBa
OPraHUYECKUX COSHMHEHUH OTICIbHBIX KIACCOB
Tema 4.3. OcnoBHoe coaepxanne 5 1-3
Wnentudukair
- , Teopernueckoe o0yuenue 4
|OPTAHMHCCKAX | - Byoopranuyeckue coequHeHnd. [IpuMeHenre W OHOJIOrMYECKas pPONb YIJIEBOJOB.
BCIICCTB, MX | OxucrieHre YIIICBOI0B — MCTOUHMK YHEPTHH JKMBBIX opranuzmMoB. O61acTy IpUMEHEHHH
SHAYCHHC 1 AMUHOKHCIIOT. 5
TIPUMCHCHUE B | . TIpeppamenus OelkoB IMIIM B OpraHMsMe. buonorumdeckue (yHKIEH GEIKOB.
ObITOBOM buonorudeckue (yakumm xupoB. Poib opraHuueckoil XUMMH B PEIICHUMH IPoOIIEM
TPOHM3BOACTBE | mmepoii Ge30MacHOCTH
HHO¥M : : ‘
nesTenpuocTy | PONb OPraHMYECKOd XUMWHM B PEUICHMH TIPOOJIEM 3HEPTETHIECKON 6Ge30macHOCTH, B
4eIoBeKa Pa3BUTUM MEMWIVHBI, CO3MAaHUM HOBBIX MATEPUAOB, HOBBIX HCTOYHHKOB OJHEPIHH
(anpTepHATUBHBIEC UCTOYHHUKH dSHeprur). ONacHOCTh BO3ICUCTBHS HA JKUBBIE OPraHU3MBI "
OpraHHYECKUX BEMIECTB OTHEIBHBIX KJIAacCOB (YIJICBOAOPOMBI, CIHMPTHL, (PEHOIBI, -
XJIOPOPTaHMYECKHE TPOVBBOIHBIE, ATBICTHAB W Ip.), CMBICI IOKa3areis IpPeaeIbHO
JOITy CTUMOM KOHUEHTPALUH
IIpakTH4yeckue 3aHATHS 1
CTpykTypa U CBONCTBA OPTraHUICCKUX BEHISCTB 1
Pazien 5 Kunernvyeckne u TepMOIHHAMHYECKHE 33KOHOMEPHOCTH MPOTEKAHHA XHMHYECKHX 6
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Ckopocts OcHoOBHOe cofepxKaHue 2-3
XUMHUYECKHX
At Teoperuueckoe oGyuenne
XUMHAYECKOE - -
paBHoBecre |- CKOpPOCTB peakumi, ee 3aBHCUMOCTb OT Pa3MHYHBIX (aKTOPOB: MPHPO/IEI PeartpyoIux
BEIIECTB, KOHICHTPALMH pPEarupyiolIMX BENIECTB, TEMIEparTypsl W  IUIOHIAAH
PEAKIMOHHO ITOBEPXHOCTH.
- TerutoBbie 3(eKTh XUMUIECKMX PEaKIUil. DK30- M SHAOTEPMUUECKHUE, PEAKIIUHL.
- OGparuMoCcTh peakipii. XVUMHUYECKOE PAaBHOBECHE M €r0 CMEHICHHE II0N AeHCTBHEM
pasmnuHbIX (PAaKTOpOB (KOHIEHTpALWSA PEarcHTOB WIH NMPOAYKTOB pPEakiwiH, HaBieHHE,
TEMIIEpATypa) AJsl CO3AAHUS ONTUMAIBHBIX YCIOBUA MPOTEKAHUI XUMUYESCKHX TIPOHECCOB.
[Tpyniun Jle larense
IMpakruueckue 3auATHS 1,2
Pemenve npakTUKo-OpUEHTUPOBAHHBIX 3aaHuii HA mpuMeHeHue npuanumna Jle-Illarense
JUId HAXOXIEHMS HANpPAaBACHHUA CMEIICHMS PAaBHOBECHN XMMWYECKOM PEaKiiy U aHajIu3
(haxTOPOB, BIISIIOINMX HA CMELIEHNE XUMUYECKOT0 PABHOBECHS
Pa3znen 6. PacrBopnl
Tema 6.1. OcHoBHOE conep:xanue 1-3
ITonsitue o . 6
pacTBopax eopeTHieckoe ofydenue

- PacTtBopenne kak (usmko-xumuueckuii nporecc. Pactopsl. CriocoObl MPUTrOTOBICHHS
pacTBOPOB.

- PactBopmmocTs. MaccoBas 1011 pacTBOPEHHOrO BemecTBa. (CMBICH IIOKa3aTes
IIPEAEIIBHO JOIYCTUMOM KOHIEHTPALMKA ¥ €r0 HCIIONb30BAHMUE B OICHKE DKOJIOTHYECKO
0€30MacHOCTH.

- IIpaByia 3K0I0rHYeCcKy Henecoo0pa3zHoOro MoBeneHus B OBITY U TPYAOBOM AEATENBHOCTH
B IEIIX COXPAHEHWs CBOErO 310pOBBS M OKPY/KAIOIMIEH NPUPOIHON Cpedsl; OMACHOCTH
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BO3JICHCTBUS HA )KUBLIE OPTAHM3MBI ONIPEICIICHHbBIX BEIIECTB.
- Pa3bop pacdeTHsIX 3aJaHWi HAa PAcTBOPHL, WCIONB3YEMBIE B OBITOBOM U
IPOM3BOICTBEHHOI JICATETHHOCTY delIoBeKa

Tema 6.2. OcnoBHOe coepkanue 2
Hccnenopaniie :
croticrs Hpamnflecxne 3AHATHA ‘
RaEREp IIpuroToBieHNe PACTBOPOB 3aNAHHOM (MAccoBOM, %) KOHLEHTpAUMM (C IMPAKTHKO-

OPHEHTHUPOBAHHBIMYU BOIIPOCAMH) M OIIPEIEIIEHUE CPEIbl BOIHBIX PACTBOPOB.

Pemenue 3anay Ha IPUTOTOBIICHUE PACTBOPOB
IpodeccronaibHO-OPHEHTHPOBAHHOE COAEPKARNE (COAEP:KAHNE MPHKJIATHOTO MOLYJIA)

3

Paznen 7.

XuMmus B ObITY H IPOH3BOACTBEHHOM AeATENHLHOCTH e I0BeKA

Xumus B ObITY -
u
IIPOU3BOJICTBEH
HOM
JEATEIBHOCTH
4eJI0BeKa

OcHoBHoe ConepraHue

Teopernueckoe o6yuenne

- HoBelimme foCT/ eHH XUMUYECKOW HAYKH M XUMUYECKOM TEXHOIOT T,

- Ponp xummm B ofecnedeHUM HKONOTHMYECKOM, JIHEPreTUHYecKod W ITHINEBO
0€30I1aCHOCTH, Pa3BUTUH MEIALIAHBI.

- IIpaBuiia moucka M aHaIM3a XUMHUYECKOW MH(OpMAIMH W3 PA3TMUHBIX HCTOYHHKOB
(Hay4Hast ¥ y4eGHO-Hay9Has JMTEpaTypa, CPeACTBAa MAacCCOBOM HMH(POpMAIMH, CETh
Hurepuer)

Hpaxravueckue 3auaTsd

- ITovick 1 aHaMM3 KEMCOB O MPUMEHEHUN XMMUYIECKIX BEHISCTB U TEXHOJIOTHI C YIETOM
Oyaymelt npoeccHOHaNbHON AEATENBHOCTH [0 TEMaM: BaKHEHIINME CTPOUTEIbHBIE
MaTEpHANbI, KOHCTPYKIMOHHbIE MAaTEPUAITBI, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl s
JJIEKTPOHHKH, HAHOMATEpUAIbi, TEKCTHIbHBIE BOJIOKHA, WCTOYHHMKHA DHEPTHH,
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{

OPraHnYecKre U MUHEpaIbHbIe yO0OpEeHMs, IEKapCTBEHHbIC BENIECTBA, OBITOBAS XUMUSL.
- IlpencraBienne pe3ynbTaroB pelmieHUs KeiicoB B (opMe MHMHH-IOKIAAa C
npe3eHTanueit

Beero

78

JLJist XapakTepUCTHKH YPOBHS OCBOEHMS y4e0HOr0' MaTepHaa HCHOIb3yI0TCS CEAYIONHe 0603HAYCHIIS:
1. — o3HaKOMUTENBHBIN (Y3HABaHUE PaHEE W3YIEHHBIX 00BEKTOB, CBOMCTB);
2. — penpoAyKTHUBHBIH (BBITIOIHEHHE AESITENHHOCTH 10 00pasily, HHCTPYKIMA WK 10| PYKOBOACTBOM);

3. — DpOAYKTUBHBIY (IUITAHUPOBAHUE ¥ CAMOCTOSTEILHOE BHIIOHEHNIE AEATENHHOCTH, PELICHIE TIPOOIEMHBIX 3a1a4)
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3. YCJIOBUS PEAJIMBAIIMA ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHON
JAUCHUTLINHBI

3.1. TpeGoBanusi K MEHHMAJIbHOMY MATEPHATHHO-TEXHHYECKOMY
ofecneueHnI0

Jna peamzanyy TporpaMMbl JTUCLMIUIMHBI JTOJDKHBI OBITH TIPENYCMOTPEHBI
CEAYIOIHE CHeHHaibHbie TOMEIeHs: y4eOHbIi KabuHeT XUMUM W y4eOHOM
XUMHAYECKON 1ab0paTopum.

OGopynopanne yueOHOre xafuHera (marngambie mocofHsA): HAOODPHI
IIApOCTEPKHEBBIX  MOJENeHd MOJEKYJ, MOAETH KPUCTAUIMIECKMX PEIIETOK,
KOJUIEKLMH MIPOCTBIX U CJIOXKHBIX BEIIECTB W/HIM KOJUIEKLIUHU MOJMMEPOB; KOJUICKIHS
TOPHBIX [OPOJX ¥ MUHEpanoB, Tabmuna Menaeneesa, yueOHbie QuibMbl, U(POBLHIE
00pa3oBareIbHBIE PECYPCHI.

Texnauveckne cpeacrBa o0y4deHMsi: KOMIIBIOTED C  yCTpoiicTBamMu
BOCIIPOW3BECHUS  3BYKa, TIPUHTEP, MYJIBTUMEIUA-TIPOEKTOP C  DKPAHOM,
MyJIbTHMEIMIHAA JOCKa, YKa3Ka-TIPpe3eHTeD AJisd PE3EHTAlIHH.

O0opynoBanne jaGoparopum W padoumx Mect JaGopaTopumM: MEH3YPKH,
TMUTICTKU-KANCILHULBI, TPMOMETPBI, MHUKPOCKOTI, JIVITBI, TPESIMETHBIC W TOKPOBHBIC
CTEKJIa, IUTAHNIETHI JUIs KalleIbHbIX peakiyii, GuabTpoBaibHas Oymara, IpOMBIBAIKH,
CTCKJIAHHBIE TMPOOHWPKM, pE3MHOBHIE TPOOKH, (oHApUKH, HAOOP pPEaKTHBOB,
CTEKJIHHBIE TIANOYKM, INTATHUBBI Ui TPOOHMPOK, MEpHbIE IMIMHIPHL, BOPOHKU
CTEKJISIHHBIE, BOPOHKU JenuTelibHbie mmHapudeckue (50-100 wmn), crymku ¢
ecTUKoOM, (¢apdopoBble 4YaIIKy, NUHIETH, (WIHTPH OyMakHbIE, Bara, MapJsi,
YacoBBIE CTEKJIA, 3JIEKTPOIUIMTKH, JA0OpaTOpHBIE WITATHBHI, CIIMPTOBBIC TOPEJIKU,
CHHYKH, TIPUbOp M ToJydeHus ra3oB (Wid MpoOWpKa ¢ ra3ooTBOAHON TPyOKoii),
JepxareNy sl IpoOUpoK, CKIISTHKY JUISl XpPaHEHUS PEaKTUBOB, Pa3gaTOYHbIE JIOTKH,
xumudeckue crakassl (50, 100 u 200 Mmn); moaTeny; MMHICTH; TUTCIBHbIC UL,
CEKYHIOMEDHI (Taiimeps ), MepHbIe IpoOupku (Ha 10-20 M) u mepabie Koa0bI (25, 50,
100 u 200 mu), BogsiHas GaHs (WM TEPMOCTAT), CTEKIITHHBIC MAJIOYKH, KOHUYECKUE
kon6s1 Ui TutpoBanus (50 u 100 mur); HHAMKAaTOPHBIE MONOCKY s onpenencnust pH
Y CTaHAApPTHASA UHAMKATOPHAS [IKAJIa, YHUBEPCAIbHbBIN MHAMKATOpP; muneTky Ha 1, 10,
50 mu (mnm po3aropsl Ha 1, 5 w 10 M), GropeTku IS TUTPOBAHUS, MEIUIMHCKHE
nmpunsl Ha 100-150 mn, naGoparopHeie WuIM aHATUTHIECKHE Bechl, pH-MeTpsl,
CYLIMIbHBIHA HiKkaQ, u ap. TaboparopHoe 000pyHAOBaHe.

3.2. Undpopmannonnoe obecneueHue peaTu3anau NPOrpaMmMbl

1. Jlna peammszaumu mporpamMMsl OuOmuoreuuniii ¢oua o0pazoBarenbHON
OpraHu3alUy [OJDKEH HMETh IeYaTHBIE W/WIM 3JIEKTPOHHBIE 00pa3oBaTelbHBIC H
WH(QOPMALMOHHBIE  PECYPCHl,  PEKOMEHNIOBAHHBIE Ul  WCIONB30BaHWSI B
06pa3oBaTeNbHOM TIPOLIECCE, HE CTAPIIE 5 JIET ¢ MOMEHTA M3 HaHNA.

2. PexomeHyeMble TIEUaTHBIE M3AAHUS 110 peanu3aimu o0imeo0pa3zoBareibHOM
JRCHUIUIMHBE HPEACTaBICHbl B METOOWYECKHX PEKOMEHIAIMSX [0 OpTraHM3aiimn
o0y4ueHus.
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4. KOHTPOJIb 1 OIIEHKA PE3VJILTATOB OCBOEHUA
OBIIEOBPA30BATEJIBRHOM JUCIUTLINHBI

Kontpons u oneHka pe3ynsTatoB 00yYeHHS OCYMIECTBIISETCS MPENONABATENEM
B TIpOIECCE MPOBEIEHUS MPAaKTHYCCKUX 3aHATUil u  nabopaTopHbIX paborT,
TECTUPOBAHMSA, & TAKXKE BBITIONHEHNS OOYYaIOMMMUCS WHIMBUAYATBHBIX 3aaHMM,
MPOEKTOB, MCCIENOBAaHUH. Pe3ynpTarel o0y4eHMS OMNpEAEIAIOT, 9T0 O0ydYaroImuecs

JOJDKHBI 3HAaTh, IIOHMMAarb W JIEMOHCTPHUPOBATh TI0 3aBEPHICHUM W3YYCHUS
JUCLUTUTAHBL.
Hiisi GOpPMHUpPOBAHWS, KOHTPONSA ¥ OUCHKW PE3yJIbTATOB OCBOEHMS y4eOHOM

JUCHMIUIMHBI HCIIONB3YETCS CUCTEMa OIIEHOYHBIX MEPOTIPHATHIA, IPeACTaBIIAIONIas
€000i KOMIUIEKC y4€OHBIX MEPONPUATHIA, COTJIACOBAHHBIX C PE3yJbTaTaMu 00ydYECHUS
1 chopmymupoBaHusix ¢ yderom PI'OC COO (mpemmerHbie pe3yibTarThl 10

mucipmaae) u @I'OC CIIO.

Ne | Monynn/Pasnes/Tema

PesyabTart 00yueHus

Tunbi oHeHOYHBLIX
mMeponpusTui

Pazmen 1. OcuoBbl
CTpOeHHs BeMecTBa

D opMyTHPOBATH
0a30BbIe HOHATHA H
32K0HBI XHMHH

1.1 |{Crpoenue aromoB
XUMHUYECKUX
3JIEMEHTOB M IIPUPOJIa

XUMHYECKOH CBA3HU

CocraBnsaTh
XUMHYECKHE (POPMYJIbI
COCIUHCHMHI B
COOTBETCTBHUU CO
CTEMECHBIO OKUCICHUI
XUMHYECKUX
DJIEMEHTOB, UCXOId U3

1 BAJICHTHOCTH H

SJICKTPOOTPpHUIATCIIBHOC
TH

1. Tect «Ctpoenue aroMmoB
XUMHAYECKUX 3JIEMEHTOB U
MPUPOIA XUMHUIECKOU CBI3M.
2. 3aga4yy Ha COCTaBIICHUAE
XUMHAYECKUX POpMYIT
JBYXaTOMHBIX COEIMHEHUI
(oxcu0B, CyIbQUIOB,
THJPHIOB U T.IL).

3. 3amadps Ha UCHOJIb30BaHUE
XUMUYECKOU CUMBOJIMKHA 1
Ha3BaHWA COCIMHEHUM 110
HOMEHKJIaType
MEXIYHApOJIHOTO COr03a
TEOPETUYECKOU U NIPUKIIATHON
XVMHU ¥ TPUBHAIIBHBIX
Ha3BaHUM JUIA COCTABIICHUS
XUMH9ECKHX GopMy
JBYXaTOMHBIX COCIAHCHUI
(oxcHIOB, CYIbPUIOB,
THIPUIOB M T.IL) U APYTHX
HEOPraHWYECKUX COCIUHEHUN
OTJCIILHBIX KJIACCOB

1.2 |Tlepuonudeckwii 3aK0H
u Tabmmna J1.1.

Menneneesa

XapakTepu3oBaTh
XUMUHYECKHAE 3JIEMEHTHI
B COOTBETCTBUH C UX
TIOJIOKEHUEM B

1. Tect «Metamwmmaeckue /
HEeMETaJIIUeCKHAe CBOMCTBA,
3JIEKTPOOTPULIATEIIFHOCTD 1
CPOJCTBO K DJIEKTPOHY
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Monyas/Pasngen/Tema

PesyabraTt 00yuenusn

THOBLI OLEHOYHBIX
MeponpudaTHil

MEPUOINIECCKON
CHUCTEME XUMUYECKHUX
anementoB J|.W.
Menpeneera

XUMHUYCCKHMX 3JICMCHTOB B
COOTBECTCTBHUE C X

SJIEKTPOHHBIM CTPOCHUEM U

IIOJIOYKEHHUEM B MEPUOIUICCKON
CHCTEME XUMHYECKHUX
sanemenToB /.M. Menaeneeray,
2. Hpakruueckue 3a1aHus Ha
YCTaHOBJICHHUE CBSI3A MEXKIY
CTPOCHUEM aTOMOB
XUMHUYECKHX 3JIEMEHTOB U
MEPUOANIECCKUM W3MEHECHUEM
CBOMCTB XMMWYECKHUX
JJIEMEHTOB M UX COSIMHECHNUH B
COOTBETCTBHHM C MOJIOKECHUEM
Tlepuoamaeckoi cucreme.

3. Ilpaxruko-
OPUEHTUPOBAHHBIE
TEOPETUIECKUE 3a/IaHKA Ha
XapakTepU3aII0 XUMHUIECKUX
aneMenToB: «Metammnaeckne /
HEMETAIMIECKUE CBOMCTBA,
3JEKTPOOTPULIATENBHOCTD 1
CPOJICTBO K DJIEKTPOHY
XUMHYECKHX 3JICMCHTOB B
COOTBETCTBHUE C X
3NEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B IIEPUOAUYECKOI
CUCTEME XUMHYCCKUX
anementos JI.LM. Menzeneepa»

Pasnen 2.
XuMHYeCKHEe PeaKiiua

XapaxkTepH3oBaTh
THIBI XHMHYECKHX
peaxkmuii

KonTpoannasa padora
«CTpoeHHe BemecTsBa
XHMHUYECKHE PeaKknum)

2:1

Turel XUMIYeCKUX
peaxkimit

CoCTaBIHATh peakiuu
COCIMHCHMS,
pazyoxeHus, oOMeHa,
3aMENICHU,
OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIC

peaKIym

1. 3agayu HA COCTABIICHHE
YPABHEHUM peaKiiuii:

— COEUHEHHUS, 3aMEIICHMS,
paznoxeHus, 0OMEHa,

— OKHUCJIUTEIEHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN C
HCIOJb30BAHHEM METOA
3NEKTPOHHOro OanaHca.

2. 3aaum Ha pacyeT Macchl
BeHIeCTBa Wil 00hEMa
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i

THOBI OIEHOYHBIX

Ne | Monyan/Pazaesi/Tema | Pesybrar o0ydenns oy
MeponpuaTui
ra3oB [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wiv 00bEMY OJHOTO U3
YYacCTBYIOIIMX B PEAKLINHA
BCIICCTB; pacU€Thl
Macchl (00bEéMa, KOTMIEeCTRA
BEHICCTBA) NPOAYKTOB
peaKIyu, eCy OJHO U3
BEIIIECTB MMEET MPUMECH
2.2 |\Onexrpomutudeckas  |CoctaBnarh ypaBHenus |1. 3amanus Ha cocTaBicHHE
JUCCOLMAIMSA 1 XUMHYECKUX PEaKIM  |MOJEKYJIAPHBIX U HOHHBIX
WOHHBIA 0OMEH HOHHOT0 OOMeHa ¢ peakiuii ¢ y9aCcTUEM KHCIIOT,
y4acTHEM OCHOBaHUMU U COJICHA,
HEOPraHUIECKUX YCTAHOBJICHHE U3MECHEHUSA
BELIECTB KHUCIIOTHOCTH CPEIbl
3 |Pazgen 3. Ctpoenue u |HccienoBarn Konrpoasuas pabora
CBOHCTBA crpoenne H cBoiictBa |«CBOHCTBA HEOPraHAIECKHX
HEOPraHuYeCKuX HEOPraHUYeCKHX BeMIeCTB»
BeHIECTB BemieCcTB
1 |Knaccupukarms, Knaccuguimposars 1. Tect «Homenknarypa u
HOMEHKJIATypa U HEOpPraHWYECKHE Ha3BaHWE HEOPTaHMYECKUX
CTpOCHUE BEIIECTBA B BEIIECTB MCXOJIS U3 UX
HEOPraHUYECKUX COOTBETCTBUM C UX XUMHUYECKOH PopMyTIsl Unm
BEHIECTB CTPOCHHEM COCTaBJICHHE XUMHICCKOM

(opMyJibl KCXO/S1 U3 HA3BAHUS
BEIECTBA 110 MEKIYHAPOTHOMN
WJIM TPUBUAIIBHOM
HOMEHKJIaType».

2. 3ajaum Ha pacueT MaccoBOi
JOJTY (Macchl) XUMHUIECKOTO
3JIEMEHTA (COETMHEHNS ) B
MOJIEKYJIE (CMECH).

3. IlpakTuyeckue 3agaHust 1o
KJIaCCHU(MKAIIH,
HOMEHKJIATYpe ¥ XUMUIECKUM
(GopMmynaM HEOPraHMIECKUX
BEHIECTB PA3JIMYHBIX KJIACCOB.
4. IlpakTraeckue 3a1aHus Ha
OIPEICICHHE XUMUIECKOM
AKTUBHOCTHU BEIIECTB B
3aBHCHMOCTH BHAQ
XUMHYECKOM CBSI3U U THIIA
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THunbI OLEHOYHBIX

Ne | Monyan/Pazgen/Tema | PesyabTat 0o6ygenns "
MeponpusaTHii
KPHUCTALIMYECKON PEIIETKI
3.2 |®mnKo-xuMuTecKye | Y CTaHaBIMBATh 1. Tect «OcobernocTa
CBOMCTBA 3aBHCUMOCTD (DU3UKO- |XMMUIECKUX CBOMCTB OKCH/IOB,
HEOPraHUYECKHUX XUMMYECKHUX CBOMCTB  |KHCIIOT, OCHOBAHMIA,
BEILIECTB HEOPraHUYIECKUX aM(OTEPHBIX THAPOKCUIIOB U
BEIIECTB OT CTPOCHUA  |COJICHY.
aroMOB M MOJIEKYJ, @  |2. 3agaHus Ha COCTaBJICHUE
TaloKe THIIA YPaBHEHUN XUMHUYIECKUX
KPUCTALUTAYECKON peakiuii ¢ y4acTUeM IPOCTHIX
pEMIETKU U CJIOJKHBIX HEOPTaHUYECKUX
BEIIECTB. OKCHIOB METAJLIOB,
HEMETAIIOB U aM(POTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHUCJIOT, OCHOBAHMH B
aM(OTEPHBIX THAPOKCHUIIOB,
HEOPraHUYECKUX COJIel,
XapaKkTEepU3YIOMMX UX
CBOWCTBA U CIIOCOOBI
IIOJIYYEHHUS.
3. Ilpaktuxo-
OPUEHTUPOBAHHbBIE
TEOPETUUECKUE 3a1aHUs Ha
CBOMCTBA U MOJyYCHUE
HEOPraHUYECKUX BEIIECTB
3.3 |Unentudukamms Hccnenosats 1. IIpaxTuko-
HEOpPraHUYECKHAX Ka4yeCTBEHHDBIE PEAKLMY |OPUECHTUPOBAHHBIC 3a/1aHUS 110
BENICCTB HEOPraHUYECKUX COCTABJICHUIO XUMUYECKUX
BEILIECTB peaKkLuii ¢ y4acTueM
HEOPraHWYECKUX BEIECTB,
WICTIONIb3YEMBIX JIIST UX
UACHTH(UKAIHMN.

4 |Paszgen 4. Crpoenne u |HMccrenonarh KonTponabuas pabora
CBOHCTBA cTpoenue u cBoficrBa |«CTpoeHue u cBolicTBa
OPraHHuYeCcKux OPraHuvIeCKHX OPraHuYeCKHX BemecTB»
BeIIeCTB BeHIECTB
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Monyas/Paznen/Tema

Pesyabrart 00yuenusn

THOBI OEHOYHBIX
Mepon pusTHii

Knaccuduxarms,
CTPOECHME U

HOMEHKJIaTypa

OPrafHrmvcCKuX BEIICCTB

Knaccuduimponars
OpraHu4YecKue
BEIIIECTBA B
COOTBETCTBHUH C UX
CTPOCHUEM

1. 3amanus Ha cocTaBieHue
Ha3BaHUM OPraHUYECKUX
COCOUHECHMIA 10 TPUBUATBHOMN
WY MEXKIYHapOHON
CHCTEMATHYECKOM
HOMEHKJIaType.

2. 3anaHus Ha COCTaBICHUE
HOJIHBIX ¥ COKPAIEHHBIX
CTPYKTYPHBIX (pOpMYJ
OPraHUYECKUX BEILECTB
OTJEJIbHBIX KJIaCCOB.

3. 3aaum Ha ONpENCTICHUE
npocrenmei Gopmybi
OpPraHUYECKON MOJICKYJIbI,
UCXOMAS U3 DJIEMEHTHOTO
coctaBa (B %)

4.2

CsoiicTBa
OpPTaHUYECKUX
COeIMHEHHUN

YcranaBnuBaTh
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
OpraHWICCKHUX BEIICCTB
OT CTPOEHUS MOJIEKY T

1. 3amanus HA COCTaBICHUE
YPaBHEHUI XUMUYECKHUX
peaKkuuii ¢ y9aCTUEM
OpraHUMYECKHX BEIICCTB HA
OCHOBaHHH MX COCTaBa U
CTPOCHHMSL.

2. 3ajaHus Ha COCTaBJICHUE
YPABHEHUN XUMUYECKUAX
peaKkUyii, WUTIOCTPUPYIOIIUX
XUMHUYECKHE CBOUCTBA C
Y4ETOM MEXaHU3MOB
IPOTEKAHNS JAHHBIX PEAKIWN U
TCHETHYCCKOM CBSI3H
OpPraHUYECKUX BEIIECTB PA3HBIX
KJIacCOB.

3. PacueTHnle 3a1a4u 110
VPaBHEHHAIM PEAKINNA C
Y4aCTHEM OPTaHMYECKHX
BEIECTB.

4.3

Wnentndukarnys
OpPraHUYECKUX
BELIECTB, WX 3HAYCHUE
U IPUMEHEHUE B
OBITOBOI B
TIPOM3BOICTBCHHOM
JIEATENHHOCTH

HccnenoBars
KaYECTBEHHBIE PEAKIHH
OPraHUYECKHX
COEMHEHMI OTICIBHbIX
KJTaccoB

1.IIpakTuko-OpHEHTUPOBAHHBIC
3a4aHus 110 COCTABJICHUIO
XUMMYECKUX PEaKIUi C
V4aCTHUEM OPraHUYECKUX
BEIECTB, B T.4. UCTIOJIb3YEMBIX
JUTIS X UIeHTH(UKALT B OBITY
¥ TIPOMBIHUICHHOCTH.
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THIBI OIEHOYHBIX

Ne | Moayan/Pa3zaesn/Tema | Pesyabrar o6y4uenns -
_ MeponpuaTHii
4eJI0BEKa
S |Pa3gen S, X2paKrepu3oBarh
Kuneruueckue n BJHSIHAE PA3THYHBIX
TepMoauMHaMuYecKkne |(paKTopoB HA
3aKOHOMEPHOCTH pPaBHOBeCHE H
NpoOTeKAHMA CKOPOCTh XUMHYECKHX

XHMHYECKHX peaKknuii

peakuuni

5 |CxopocTh XuMUUeCKUX | XapaKTepH30BaTh IIpakTuKO-OpUEHTHPOBAHHbIE
peakmii. XMMHYECKOe |BIMSHHUE KOHLICHTPALUH |TEOpPETUIECKIE 3aJaHusI Ha
paBHOBECHE pearupyromyx BEIECTB |aHAIN3 (PAKTOPOB, BIUSIOMIMX

¥ TEMIICPaTypsl Ha Ha U3MEHEHHUE CKOPOCTH
CKOPOCTh XUMHYECKHUX |XUMHYECKOUN PeaKIyi.
peaximii IIpakTuKO-OpHEeHTUPOBAHHBIE
XapakTepu3oBarb 3aJjaHus Ha MPUMEHEHUE
BIMSIHHAC M3MECHCHUS npuanmna Jle-lllarense nus
KOHIICHTpaIyu HAXO0XKJICHUS HAaNpaBIICHUS
BENICCTB, PEaKLN CMEIICHUS PABHOBECHUS
CpeJbl ¥ TEMIIEPATYPHl | XMMHUYECKOM PeaKIiy ¥ aHATHU3
Ha CMEIICHUC ($axTopoB, BIAMSIOMNX Ha
XUMHYECKOTO CMEINEHUE XUMUIECKOTO
paBHOBECHS paBHOBECHS

6 HecnenoBarn
Paspen 6. PacTBopbr HCT"HH_ME PAcTBOPLI ¢

3a{aHHBIMM
XapaKTePHCTHKAMHA
6.1 (Ilomarue o pactBopax |Pasmuuars uctuHHbie |1, 3amauu Ha IPUTOTOBICHHE
PacTBOPHI pPacTBOpOB.
2. Ilpakruko-
OPUEHTHPOBAHHBIE PACUETHHIE
3a/laHusl Ha TACTIEPCHBIE
‘ CHCTEMBI, HCIIOJIb3yEMBIE B
OBITOBO M IPOM3BOACTBECHHOMN
JEATEIFHOCTH YEJIOBEKa
6.2 |Uccnenosanue cBoiicts (MccnenoBarh ¢usuko- |[IpurorosieHue pacTBOpoB
pacTBOpoOB XUMUYECKHE CBOICTBA
UCTUHHBIX PaCTBOPOB

7 (Pa3men 7. OnenunBath 3ammTa Keiica (c yueTom
Xumus B ObITY H nocjaeAcTBUA ObITOBOI |Oyaymieii npodeccHoHAILHOI
HpPOM3BOACTBEHHOH M NPOM3BOACTBEHHOM |JeATEIHLHOCTH)
ACATEIbHOCTH ACATEIbHOCTH
Yes10BeKa Ye10BeKa ¢ mMo3nmii
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THNBI OEHOYHBIX

Ne | Monyas/Pazaen/Tema | Pesyiabrar o6ydennsn &
MeponpusaTHii
IKOJIOTHUECKOM
0ezomacHOCTH
Xumus B ObITY U OueHuBarhb Keiic (¢ yuerom Oyaymieit
IIPOU3BOICTBEHHOM MOCIEACTBUS ObITOBOH |MpodeCCHOHATBHOM
JICATETIPHOCTHU U IPOU3BOJICTBEHHONW  |/IEITEIEHOCTH)
YEJIOBEKa JACATE/IbHOCTH 4€/ioBeKa | Bo3MoKHbie TEMbL KEiCOB!
‘ ¢ MO3ULMH 1. ITorennenue kauMara u
3KOIOTHIECKOM BBICBOOOXK/IEHHE TA30BHIX
0e301acHOCTH THUAPATOB CO JIHA OKEaHa.

2. bynymue Marepuans! 1is
aBua-, MalluHO- U
puOOPOCTPOCHMS.

3. HoBble MaTepuaiisl 11
COJIHEHUHBIX Oarapeil.

4. JlekapcerBa Ha OCHOBE
pacTUTENLHBIX MPENAPaTOB

32




