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Pabouas nporpamma yueGHON aucHmmIMIbI OVJI.09 Xumusi pazpaborana Ha
OCHOBe TpeboBaHMii;

— DezepanbHOro  rocyaapcTBEHHOrO o0pasoBarejbHOIO  CTaHgapTa CpeiHero
obwero obpasosanus (nanee — GI'OC COO) (YTBEpXKIEH MPUKA30M Munucrepersa
oOpasoBanus u nayku P® or 17.05.2012 N 413):

— DezepanbHOr0  rocyapeTBEHHONO obpasoBaTejbHOrO  craHjapra 1o
cnennanbroctn:  20.02.02 ammra B upesBblualtHbIX  CHTyalUsAx (6a3oBas
MOATOTOBKA),  yTBEPXKACHHOTO  NpUKazoM  MHHHCTepCTBa [IpocBeuienus
Poccniickoit ®exepaunn or 7 mions 2022 r, Ne 535,

— DenepanbHoit 06pa3oBaTebHOl porpaMMbl cpeziHero obuero obpazoBaHus
(YTBepxKaeHa npuKazom Munnpocsemenust Poccun ot 23.11.2022r. Nel044)

— IlpumepHoii paboueit nporpammsi o0uieobpaszoBaTesbHON Y4eOHON AUCHMITIMHBI
«Xumus» (6a30Bblii  ypoBeHB) s podeccHoHaIbHBIX  00pa3oBaTeIbHbIX
OpraHU3alMi TeXHONOTHYECKOro mpoduiis 06yueHnus ( YrBepxeHa Ha 3acelaHuK
CoBeTa no ouenke cojepkaHus M KauecTsa MPUMEPHBIX paboyux IMporpamm

00meobpa3zoBaTeNbHOrO 1 couuanbHo-rymanutapuoro uukinos CI1O — [IpoTtokoun
Nel4 ot 30.11.2022r.)

Pa3zpaboruuk:

Brnagumupos J.A., npenogasarens xumuu TATTOY «Tetomckuit rocyaapcTBeHHbIH
KOJIJIe K TPaskJaHCKOM 3all[UThI»

PaccmoTpena u opo6pena Ha 3acenmamnum NPEeAMETHO-UMUKIOBOH KOMMCCHH
MAaTCMAaTUKM W €CTECTBEHHOHAy4yHbIX JucuMminE [AIIOY  «TeTioumickuii
FOCY1apCTBEHHBIH KOJLIEK IPaXKAaHCKOI 3aIHThI,

nporokos Ne 1, or 28.08.2023 r.
npeacenarens [MLIK:( 2///EF Jloponnosa/

Pacemorpena neparornueckum coserom FAIIOY «TeTowickmii rocyrapeTBeH bl
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1. MACHOPT MMIPOT'PAMMBI YUYEBHOM JUCIIUILIVHBI

OV .09 Xumus
1.1. O6aacTh NPUMEHEHUSI TPOTPAMMBI.
[Tporpamma MOJKET HCITOJTB30BATHCS IPYTUMU npodeccuoHaTbHBIMU

o0pa3oBaTebHBIMA OPTaHU3ALUSAMHU, PEATU3YIONIMMHA 00pa30BaTEIbHYIO MPOTPAMMY
cpennero obmiero oopazosanus B npenenax ocsoenust OITOIT CITO na 6a3e 0CHOBHOTO
obmero obOpaszoBanus (IIIIKPC, TIIICC3). Ilporpamma cocraBieHa Ha OCHOBE
NPUMEPHOW MPOrpaMMbl Y4eOHOH MUCHUIUIMHBI «XUMHS» I CHEIHATBHOCTH
cpennero mpodeccuoHanpbHoro oobpazopanus 20.02.02 — 3ammTa B UYpe3BBIYANHBIX
CUTYaIUsAX

1.2. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOM mnpodeccHoOHAIBLHON
o0pa3oBaTe/IbHOH MPOTrPAMMBI:

[Iporpamma mo xumMum pa3zpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3ysbTaTaM
OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHON MPOTrpaMMbl CpeHEero o0Iiero oopa3oBaHUS,
npeactaBieHHbix B @®I'OC COO, ¢ y4yeroM KOHUEMIMH MpernojiaBaHus y4eOHOro
npeamera "Xumus" B oOpazoBaTenbHBIX opranuzanusx Poccuiickoit deneparum,
peanu3ylonmx OCHOBHBIE OOpa3oBaTeIbHBIE MPOTPAMMBI, U OCHOBHBIX IOJOXEHUMN
dbenepanpHOl pabouel MporpaMMbl BOCITUTAHUS.

OO61eo0pazoBaTeNbHas NUCHUILIMHA «XUMUS» H3ydaeTcs Ha 0a30BOM YPOBHE B
00111e00pa3oBaTeIbHOM  IMKJIE Yy4eOHOro IjlJaHa OCHOBHOM TmpodeccruoHaIbHON
oOpasoBarenbHOM  mporpammbl  Tpynn  cnenuaibHocTH  20.02.02  3ammTta B
YPE3BbIUANHBIX CUTYALIHSIX

TpynoeMKOCTh AUCIMIUIUHBI « XUMHUS» Ha 6230BOM YPOBHE COCTaBJISIET 72 yaca.

[TpuknagHoii MOAynb BKJIOYAET OAWMH pazaen. Pasmen 7 «Xumwusi B ObITY U
MIPOU3BOJICTBEHHOM NEeATeIbHOCTU YeJI0BeKa peanusyercs LISt BCEX
npodeccuil/crenualbHOCTe Ha MaTepuaie KEWCOB, CBS3aHHBIX C JKOJIOTHYECKOU
0€30MacHOCThI0O M OLIGHKOM  MOCHEACTBUM  OBITOBOM U MPOU3BOJCTBEHHOU
NEATeIbHOCTH, MO  OTpacisiM  Oyaymed  mpodecCHOHaIbHOW  JIeATEIbHOCTH
00yJarommxcs.

1.3. Heaum m 3aaa4yu JMCHUILUIMHBI — TPe0OBAHUSI K pe3yJbTaTaM OCBOEHMS
JTUCIHMUILIUHBI:
3HAHUA M VMEHUS

@®opMyIHPOBATH 0a30BbIe MOHATHUSA U 3aKOHbI XUMHU:

® COCTaBJIATh XUMUUYECKHE (DOPMYJIBI COSTUHEHUM B COOTBETCTBUH CO CTETICHBIO
OKHCJICHUS XUMUUYCCKHUX DJIEMEHTOB, UCXO/S U3 BAJICHTHOCTH U
BJIEKTPOOTPHUIIATEIILHOCTH:

® XapaKTEpHU30BaATh XUMHUYECKHUE JIEMEHTHI B COOTBETCTBHUM C UX MOJIOKEHUEM B
MEPUOIUUECKON CUCTEME XUMHUYECKUX dJieMeHTOB JI.11. MenneneeBa

XapakTepu30BaTh THIIbI XUMUYECKHUX PeAKIMH:

® COCTaBJIATH PEAKIIMU COCAMHEHUS, PA3JIOKEHUs, OOMEHa, 3aMeIleHHUS],


exp:536025

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

® COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIIMM HOHHOTO OOMEHA C y4acTHEM
HEOPraHUYECKHUX BEIIECTB

HccaenoBatb CTpoeHUE U CBOMCTBA HEOPraHMYECKHUX BeleCTB:

e KjaccU(UIIMPOBATh HEOPTAHUYECKHUE BEIIECTBA B COOTBETCTBHUH C UX CTPOCHUEM

® YCTaHABJIMBATH 3aBUCUMOCTH (PU3UKO-XUMUUYECKHX CBOWCTB HEOPTaHUUECKHUX
BEIIECTB OT CTPOCHUSI aTOMOB U MOJIEKYJI, 4 TAK)KE TUITA KPUCTAIAYECKON
pEILIETKH

e KJacCU(UITMPOBATH OPTaHUYECKHE BEIIECTBA B COOTBETCTBUU C UX CTPOCHHEM

® YCTaHABJIMBAThH 3aBUCUMOCTH (PU3UKO-XUMUYECKUX CBONCTB OPTaHUICCKUX
BEIIECTB OT CTPOCHUS MOJICKYJI

® 1CCJIeIOBaTh KAYECTBEHHbBIC PEAKIIMM OPTAaHMYECKUX COSAUHEHUN OTIAEIbHBIX
KJ1acCOB

XapakTepu30BaTh BJIMsIHHE PA3JIMYHBIX (D)AKTOPOB HA PABHOBECHE H CKOPOCTh

XHUMHMYECKHX PeaKIuii:

® XapaKTepU30BaTh BIUSHUE KOHIICHTPAIIMU PEArupyOIINX BEIIECTB U
TEeMIIEpaTyphbl HA CKOPOCTh XUMUYECKUX pEeaKIui

® XapaKTEepU30BaTh BIMSHUE U3MEHECHUS KOHIICHTPAIIMU BEIIECTB, PEAKIIUU CPEIbI
Y TEMIIEPATYPhl HA CMEIIEHUE XUMUUECKOTO PAaBHOBECHS

HcciienoBaTh HCTHHHBIE PACTBOPHI € 32IAHHBIMH XaPAKTEPUCTUKAM:

® pazMyaTh UICTUHHBIE PACTBOPHI

® OIICHMBATH IMOCJCIACTBUSI OBITOBOM M IMTPOU3BOJICTBEHHOM JACATEILHOCTH YEIOBEKA
C MO3UIHAI DKOJIOTHYECKOI 0€30IMacHOCTH

1.3.1. e AMCHUIIMHDI

dbopMUpPOBAHUE CHCTEMbl XMMHUYCCKHX 3HAHMH KaK BaKHEHIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTHHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUYEBHIC MOHSTHS,
byHIaMEHTAJIbHBIE 3aKOHBl U TEOPUU XUMHUM, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHHUS;

dbopMHpOBaHWEe W pPa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS
BCIIECTB W XUMHUYECKHUX PEAKIUH, HEOOXOAMMBIX I TNPUOOpPETEHUS yMEHUMN
OpPUEHTUPOBAThCSI B MHUPE BEIIECTB U XMMHUYECKHUX SIBJICHUW, HMEIOIINX MECTO B
MIPUPOAE, B MPAKTUYECKOW Y NOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHHH U CHOCOOOB JIESITEIBLHOCTH, CBS3aHHBIX C HAOJIOJECHUEM H
OOBACHEHHEM XUMHUYECKOTO OHKCIIEPUMEHTA, COONIOACHUEM MpaBWil 0OE301acHOro
0OpallleHHsI C BEIIECTBAMHU.

3aaauy ITMCIHUTLIJINHBI:
ajganTanys OOydJarIIMXCs K YCJIOBUSIM JWHAMUYHO pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHNE MHTEIUICKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,




COTPYAHNHICCTBY, CaAMOCTOATCIIbBHOMY IPHHATHUIO I'PAMOTHBIX peIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTyallusaX, CBA3aHHBIX C BEIICCTBAMUA U UX ITPUMCHCHUCM,

dbopmHpoBaHrEe y 00YYAIOIUXCSl KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHUE NJIsi PA3JIMYHBIX BUJIOB JCATEIBHOCTU: PEIICHUS
npobJjieM, TIOMCKa, aHanmu3a W 00pabOoTKM HH(pOpMAIUMK, HEOOXOAUMBIX IS
NPUOOPETEHUSI ONBITA JACSITEIBHOCTH, KOTOPas 3aHMMAeT Ba)KHOE MECTO B MO3HAHUU
XUMUH, a TakXKe JUIsl OICHKU C TO3WIUN JKOJOTHYECKON OE30macHOCTH XapakTepa
BIUSHUAS BEIIECTB M XUMHUYECKUX IPOIECCOB HA OPTaHW3M YEJIOBEKAa M MPHUPOTHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, HWHTEIUICKTyaIbHBIX ¥ TBOPYECKHUX
CHOCOOHOCTE 00YYarOIIUXCS: CIOCOOHOCTH CaMOCTOSITENIFHO TPHOOpETaTh HOBBIC
3HaHHWS TI0 XMMHH B COOTBETCTBHHM C JKM3HEHHBIMH TOTPEOHOCTSIMH, HCIOJB30BaTh
COBpeMEHHbIE HH(pOPMAIIMOHHBIE TEXHOJOTHUU [IJIsi TMOMCKAa M aHaiu3a ydyeOHOU u
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMUYECKOTO COJIEP KaHUS;

dbopMupoBaHUEe M Pa3BUTHE y OOYYAIOMIMXCS ACCOIMATHUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HaOII0IaTeIbHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, IMpU IUIAHUPOBAHUM U TMPOBEACHUM XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE Yy  oOydalommxcs  yOeXKJICHHOCTH B  T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BaXXHOW POJM B PEIICHHH TJIOOATBHBIX TPOOIeM
PaIMOHAIBHOTO TPHUPOOIIOIL30BAHNS, IOTIOJHEHUS HHEPTeTUYCCKUX PECypcoB U
COXpaHEHHUs TMPUPOJHOTO PABHOBECHs, OCO3HAHHSI HEOOXOJAMMOCTH OepekHOTO
OTHOIIIEHUS K TIPUPOJE W CBOEMY 370pPOBBIO, a TakKe MPUOOPETECHUS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWUW I TPHHATHS TPAMOTHBIX pENICHUN B
CUTYaIHIX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHHUSIMHU.

1.3.2. IlnanupyemMble pe3yJbTaTbl 0CBOEHHsI 0011€00PA30BaATEIbLHOM TN CIIUIIMHBI
B coorBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pesynprare wu3ydeHUs] JUCHUILIUHBI «XUMHs» OyayT CcHOPMUPOBAHBI
CIEIYIONINE 001Ire KOMIIETEHIIHHU:
OK 01. BsiOupate cmocoObl pemieHus 3aga4 MPOoPEecCHOHATBHON eSATeIbHOCTH
MPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM;
OK 02. Ucnonb3oBaTh COBPEMEHHBIE CPEACTBA IMOMCKA, aHAIW3a U MHTEpHpEeTaluu
uHdopmaruu, © HUHPOPMAIMOHHBIC TEXHOJIOTMHM JUIS  BBITIOJHEHUS  3a]1a4
npo¢eCCUOHATIBHON JIEATEIbHOCTH;
OK 04. D¢ dexTuBHO B3aUMOJICHCTBOBATh U Pa0OTaTh B KOJJIEKTUBE U KOMaH/IE;
OK 05. OcymecTBiATh YCTHYIO U MHCBbMEHHYIO KOMMYHHMKAIIMIO HA TOCYJIapCTBEHHOM
s3pike Poccuiickoit denepanu ¢ y4yeToM 0COOEHHOCTE COLIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa,
OK 07. CopneiicTBOBaTh COXPAaHCHUIO OKPYKAIOIICH Cpeibl, PecypcocOEpeKeHUIo,
MPUMEHSTh 3HAHUA 00 M3MEHEHHH KJIMMAaTa, MPUHIIMITBI OCPEXIIMBOTO MPOU3BOICTBA,
3¢ (HEKTUBHO AEHCTBOBAThH B UPE3BBIUAWHBIX CUTYAITUSX;



B pe3ynbraTe n3yueHus JUCHUILTUHBL « XUMUS» OyIyT chOPMHUPOBAHBI CIAEAYIOIIHIE
JIn4HOCTHBIE  pe3yJbTaThI ocBoeHHMs  mnpeamera  "Xumwus" OTPAKAIOT
chOpMUPOBAHHOCTh ~ OMbBITAa TO3HABAaTENbHOM M  MPAKTUYECKOW  JEATEIBHOCTH
oOydaromuxcsi Mo peaju3aldyd MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpakIaHCKOT'0 BOCIIMTAHUS:

OCO3HAHHUS OOYYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB M 0OS3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COIMATIbHBIX HOPMax U MpaBUiIaX MEXIMYHOCTHBIX OTHOUICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH MPU CO3JaHUM YYEOHBIX
MPOEKTOB, PEIICHUU Y4YEOHBIX W TO3HABATEIBHBIX 33J1a4, BBHIMOJHEHUH XMUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M NMPUHUMATh MOTHUBBI, HAMEPEHHUS, JJOTUKY U apTryMEHThI
JIPYTUX TIPU aHAJIU3€ PAa3IMYHBIX BUJIOB YICOHOM NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCITMTAHMSI:

IIEHHOCTHOT'O OTHOIICHHUS K UCTOPUYECKOMY M HAYYHOMY HACJICAUIO OT€YECTBEHHOM
XUMMHU,

YBOKCHHS K TMPOIECCY TBOpUYECTBA B 00JIACTH TEOPHUHM U IPAKTHUYECKOIO
NPUMEHEHHUS XUMHH, OCO3HAHHUS TOr0, YTO JOCTHKEHUS HAyKU €CTh pPE3yjbTaT
JUTUTEIBHBIX HAOIIOICHHUM, KPOMIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MTOCTOSTHHOTO
TPYy/la YYEHBIX U MPAKTUKOB;

WHTEpeca W TO03HABATEIbHBIX MOTHBOB B TOJYYEHUU W TIOCJICAYIOIIEM aHaJu3e
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUH;

3) IYXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHHWBAaTh CHUTYaIlMH, CBS3aHHBIC C XUMHUYECKHUMHU SIBIICHHSIMH, H
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
1 IICHHOCTH,

TOTOBHOCTH OLICHUBAaTh CBOE MOBEJACHUE M MOCTYIKH CBOMX TOBAPHUINECH C MO3UIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHWE MOCJICACTBUM ITUX MTOCTYIIKOB;

4) dopMupOBaHUs KYJILTYPI 3JI0DOBbS:

MOHUMAaHUs LEHHOCTEN 30pOBOT0 U 0e30macHOTo 00pa3a >KU3HHU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIIEGHHUS K COOCTBEHHOMY (PU3MUECKOMY U TCUXUYECKOMY
310POBBIO;

coOJItoIcHUST MpaBui  OE30MAaCHOr0 OOpallleHWs ¢ BEHIECTBAMU B OBITY,
TOBCEITHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH,

MOHMMAHMS LIEHHOCTH TPaBUJl UHAUBUIYAIBHOTO W KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIIMNX 3I0POBBIO U KU3HU JIIOAEH;

OCO3HAHMS TIOCNEJACTBUNA W HENPUITHS BPEIHBIX MPUBBIYCK (ymoTpeOieHus
aJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) TPYJIOBOIO BOCITUTAHMSI:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIHCKON JACATEIHHOCTH,
0O0IIIeCTBEHHO TIOJIE3HOM, TBOPUECKOW U IPYTUX BUAAX JACATEIHHOCTH;




YCTaHOBKM Ha aKTUBHOE y4aCTHE€ B PEUICHHM NPAKTUYECKUX 3a1a4 COLMAJIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHIO TPO(ECCUid pa3iMuHoOro pojaa, B TOM YHUCIE
Ha OCHOBE ITPUMEHEHHUS MPEIMETHBIX 3HAHUUN 110 XUMUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPHH OOpa3oBaHUS,
Oynymeit mpodeccun M pealn3allii COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C Y4Ye€TOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XHWMHH, HMHTEPECOB U TNOTpeOHOCTEH
00I1IeCTBA;

6) DKOJIOTMYECKOT'0 BOCTIMTAHUS:

AKOJIOTMYECKH  I1€JIeCOO0pPa3HOr0 OTHOIIEHUS K TMPHUPOJE, KaK MCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHMMAHUSl  TJIO0AJTBLHOIO  XapakTepa HJKOJOTHYECKUX MpOoOJieM,  BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHUSI HEOOXOAMMOCTH HCIOJIL30BaHUS JOCTHUXKEHUM XUMHM IS PELICHUS
BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOT'O HEINPUATHS NEUCTBUW, NMPUHOCAIIMX BpEH OKPYKAIOLIEH NPUPOTHOU
cpede, yMEHHUsI TPOTHO3UPOBATh HEOJArOMPUSITHBIE HSKOJOTHMYECKUE TOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOIO SKOJIOTUUYECKOTIO MBIIUIEHHUS, IKOJIOTHYECKON KYJIBTYpPHI, OIbITa
JEATEIbHOCTH 3KOJOTMYECKOW HAIIPaBJICHHOCTH, YMEHUSI PYKOBOACTBOBATHCS HMMHU B
MO03HABATENIbHON, KOMMYHUKATHUBHOM U COIMATIBLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHSI
aKTUBHO MTPOTUBOCTOSITH UEOJIOTUH XeMOpoOuH;

7) ICHHOCTU HAYYHOTO MO3HAHHUS:

chOpMHPOBAHHOE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAHUS CHEU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ poju B (POpMHUPOBAHUU
pPallMOHAJIBHOTO HAy4YHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTaBICHUS 00
OKPYXarIIeM MHUPE KaK O €IUHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHWUU MPUPOJIHBIX
3aKOHOMEPHOCTEHN U pelIeHuu MpoOJieM COXpaHEHHUs MPUPOJHOTO PAaBHOBECHS;

yOEXIEHHOCTH B 0CO00I 3HAUMMOCTH XUMHUU JIJI1 COBPEMEHHON IUBUIIN3AIINU: B €€
TYMaHUCTUYECKON HAMpPaBICHHOCTH U Ba)XHOM pOJM B CO3JaHUM HOBOW 0asbl
MaTepUaNbHOU KYJIbTYphI, PEHICHUU TIO0OATBHBIX MPOOJEeM YCTOWYHUBOTO Pa3BUTHS
YEeJI0BEUYECTBA - CHIPHEBOM, YHEPTETUUCCKOM, TTUIIEBONU U SKOJIOTMYECKON 0€30IMacHOCTH,
B Pa3BUTHH MEAMIIMHBI, 00ECIICUEHWU YCJIOBHM YCHEITHOTO TPyAa W JKOJOTHUUECKH
KOM(OPTHOM KU3HU KaXKJIOTO YjieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB NO3HAHU,
UCIIOJIb3YeMBIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH WCIOJB30BAaTh IMOTy4aeMbIe
3HAHUA JIJIs aHalM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEeTr0 MUpa U MPOUCXOJSAIINX B
HEM HW3MEHEHUW, YMEHHS JieJlaTb OOOCHOBAHHBIC 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX
(haKTOB U UMEIOITUXCS JAHHBIX C IIEJIbIO MOTYUYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIOJb30BaTh XUMUUYECKUE 3HAHUS JJIS PElIeHUs
po0JieM B peaIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K TO3HAHUIO U UCCIIEIOBATEIIbCKOM JIESITEIbHOCTH;




TOTOBHOCTHU ¥ CIIOCOOHOCTH K HETIPEPhIBHOMY 00pa30BaHUIO M caM000pa30BaHUIO, K
AKTUBHOMY TIOJyYCHHWIO HOBBIX 3HAHWW IO XUMHU B COOTBETCTBUM C KU3HCHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pasIUYHBIX cdepax npodeccrnoHaTbHOMI
JESITEIBHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl OTPAXAIOT OBJIAJICHUE YHHUBEPCATHHBIMU
y4eOHBIMU TTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSMHU.

OBnajzieHNe YHUBEPCATbHBIMU YUYEOHBIMU ITO3HABATEIbHBIMU JICHCTBUIMMU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

CaMOCTOATENBLHO (POPMYIUPOBATH U aKTYaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

OTIPEENIATH 1eJIU JeATEIbHOCTH, 3a/1aBasi MapaMeTphbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTH PE3yJIbTAThI ICITCIEHOCTH C TIOCTABIICHHBIMU TIEIISIMHU;

WCITOJI30BaTh TPH OCBOCHWW 3HAHWW TMPUEMBI JIOTUYECKOTO MBIIUICHUS -
BBIICIIATh XapakTEepHBbIC TPU3HAKKM TOHATHA W YCTAHABIMBATH WX B3aWMOCBSI3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TOHSATHSA ISl OOBSCHEHUS OTACIbHBIX (PaKTOB U
SIBIICHUIA;

BBEIOMPATh OCHOBAHHUS M KPUTEPUHU IS KIACCH(DUKAIIUU BEIICCTB M XUMHUUYCCKUX
peaKuui;

yCTaHaBJIMBATh IPUUYUHHO-CIICICTBEHHBIC CBSI3U MEXKY M3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE pACCYX ACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUN),
BBISIBIIAITH  3aKOHOMEPHOCTH M TPOTUBOPEUMS B PACCMATPUBAEMBIX  SIBJICHUSIX,
(bOopMyIMPOBATh BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTh B TMPOIECCE IMO3HAHMS, HUCIOJIb3yeMble B XUMHUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOICIbHBIC MTPEACTABICHHS - XUMHUUECKHI 3HAaK
(cuMBOJT) BJIEMEHTa, XUMHUYecKas (opMyla, ypaBHCHHEC XUMHYECKOW pPEaKIuHl - MPHU
perieHur y4eOHBIX MMO3HABATEIBHBIX W MPAKTHUYECKHUX 3a1ad, MPUMEHSATHh Ha3BaHHBIC
MOJICNIbHBIE TIPEJCTABICHUS Ui BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB HM3y4aeMBbIX
BCIIECTB U XUMHUYECCKUX PEAKIIHH.

2) 6a30BbBIC UCCIIEIOBATEILCKIE ICUCTBHS:

BJIAJCTh OCHOBAMHM METOJIOB HAyYHOTO TIO3HAHHWS BEIIECTB M XHWMHYECKHX
peaKkuuii;

dbopMyIMpoBaTh MENU U 3a7a4d HCCIICIOBAHUS, WCIIOJIH30BATh MOCTABICHHBIC U
CaMOCTOSITENIbHO C(hOpMYyJTMPOBAaHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsi ()OPMHUPOBAHUS TUIIOTE3bI O MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

BIAJCTh  HaBBIKAMH  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUS W MPOBEACHUS
YUYCHHUYECKUX OJKCIEPUMEHTOB, COBEPIICHCTBOBAThH yMEHHUS HAOIIOJaTh 3a XOJ0M
mpolecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro  pe3ynbTaT, (HOpMyIUpOBaTh
00001IIeHNsT W BBIBOJIBI OTHOCHUTENBHO JOCTOBEPHOCTH PE3YyJIbTaTOB HCCIICIOBAHMS,
COCTaBJIATH OOOCHOBAHHBINM OTYET O MPOJLIaHHOMN padoTe;

npuoOpeTaTh  ONBIT  YYEHUYECKOM  HMCCIENOBAaTEIbCKOM M MPOEKTHOM
NEATEILHOCTH, TIPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY ITOHCKY
METOJIOB PEIICHUS MPAKTUICCKUX 3a7a4, TPUMEHEHUIO Pa3TUIHBIX METOJIOB TTO3HAHUS.

3) paboTa ¢ uHhopmaIue:




OPUEHTHPOBATHLCS B PA3IMYHBIX MCTOYHMKAX WH(PoOpManuu (HAy4IHO-TIOMYJISIpHAsS
JUTEepaTypa XUMHUYECKOTO COJIep)KaHUsA, CIpPaBOYHbIE mocoOusi, pecypcsl HTepHeTa),
aHAM3UPOBATh HHPOPMAIIUIO PA3IMYHBIX BUIOB M (OPM TPEACTABICHHUS, KPUTHICCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMMPOTHUBOPEUYUBOCTH;

(bopMyIHpPOBATH 3aMPOCHl U MPUMEHSITh PA3IMYHBIE METOBI PU TTOUCKE U 0TOOPE
uHbOopMaIuu, HeOOXOAUMOM /IJIsl BBIMIOTHEHUS YUeOHBIX 33/a4 ONPEACICHHOTO TUTIA;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTHUMAaNIbHYIO (hOpMY MpelicTaBlieHUus WHGOpMAIUH
(cxembl, rpaduKu, AUATPaMMBbI, TAOJIUIIBI, PUCYHKH U JIPYTHE);

WCII0JIb30BaTh HAYYHBIA SI3bIK B KAu€CTBE CPEJICTBA NMpHU pabOTe C XUMHUYECKON
uHdopMaIue: MPUMEHSATh MEKIPEAMETHBIE (PU3NUYECKre U MaTeMaTHUYECKUE) 3HAKU U
CUMBOJIBL, (hOpMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CpPEICTBA
HaIJISTHOCTH.

OBnajicHNE YHUBEPCATLHBIMU KOMMYHUKATHUBHBIMH JIEHCTBUSIMM:

3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYyX)AaeMoil TeMbl B XOJA€ Avanora W/Wiu
JUCKYCCUH, BBICKa3bIBATh WJEH, (POPMYIHPOBATH CBOU MPEIJIOKEHHUS] OTHOCHTEIIBHO
BBINIOJIHEHUS MIPEJIOKEHHON 3a7a4H;

BBICTYIIaTh C MPE3CHTALMENl pe3yJbTaTOB I[I03HABATEIBHOW JEATEIbHOCTH,
MOJYYEHHBIX CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHHKAMU MPHU BBHIOJIHEHUU
XUMHYECKOTO DKCIEPUMEHTa, MPAKTUYECKOM pabOThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaM3allid y4eOHOTO MpoeKkTa U (OPMYIHPOBATH BBIBOJBI 11O
pe3yJibTataM MPOBEICHHBIX MCCIECIOBAHUN IyTEM COTJIACOBAHUS TMO3UIUNA B XOJE
00cyXieHnst 1 0OMeHa MHEHHSIMU.

OBnaneHNe YHUBEPCATbHBIMU PETYISTUBHBIMH JISHCTBUSIMMU:

CaMOCTOATENbHO IUIAHUPOBATh M OCYIIECTBIATH CBOK  IMO3HABATEJIbHYIO
NeSATEIbHOCTb, ONpeneNsss €€ UeMM MW 33Jauyd, KOHTPOJMpPOBAaTH M MO Mepe
HEOOXOJAMMOCTA  KOPPEKTUPOBATh  NpEAjiaraéMblii  ajlfOPUTM  JEHUCTBUUA  MpHU
BBITIOJTHEHWHM  Y4EOHBIX M UCCIEJOBAaTEIbCKUX  3ajlad, BbIOMpaTh Haubojee
3 peKTUBHBIN CIIOCOO X PEIICHUS C YUETOM MOJYUYCHUSI HOBBIX 3HAHUI O BEIIECTBAX U
XUMUYECKUX PEAKITUSX;

OCYILECTBIJISITh CAMOKOHTPOJIb CBOEH [JEATEIbHOCTH HAa OCHOBE CaMoOaHajiu3a U
CaMOOLICHKH.

IIpeameTHbIe pe3yJIbTATHI OCBOCHUS Kypca ""Oprannyeckast xumus'"
OTPaKaAIOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN O XUMHYECKON COCTABIISIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUPA, POJIU XUMHH B TIO3HAHUU SIBJICHUHN TIPUPOJIBI, B
GbOopMUPOBAHUU MBIIIJICHUS U KYJIBTYPhI JIMUHOCTHU, €€ (PYHKIIMOHAILHON IPAaMOTHOCTH,
HEO0OXOAMMOM ISl pelIeHUsI MTPAKTUYECKUX 3a]1a4 U KOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[I0POBbIO U PUPOJIHOM CPEJIE;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpasi BKIFOYAET:

OCHOBOIIOJIATAIOIIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, 3JIEKTPOHHAs
000J10YKa aroma, MOJIEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPHUIATENBHOCTb, XHMHUYECKas
CBA3b, CTPYKTYpHas (opmyia (pa3BepHyTasl U COKpaIlleHHas), MOJIb, MOJISIpPHAs Macca,




MOJIIpHBIA 00BEM, YTIIEPOIHBIN CKeNeT, (PyHKIIMOHATBbHAS TPYIIa, paJAuKall, U30MEpUs,
U30MEpBl, TOMOJIOTUYECKHA  PSAA, TOMOJOTH, YIJIIEBOAOPOIbI, KHUCIOPOX U
a30TCoJIepKalllUe  COEAMHEHMS, MOHOMEpP, IMOJHUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS );

TEOPUH M 3aKOHBI (TEOpHUsl CTPOEHMs opraHmyeckux BemecTB A.M. byrtieposa,
3aKOH COXPAaHEHHSI MACChl BEILIECTB);

3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XUMUU;

MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHUH, (DAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, TNOJYy4YeHHMH M O€30MaCHOM HCIMOJIb30BAHUM BAXKHEUIIUX OPraHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM I€SITEIbHOCTH YEJIOBEKA;

chOpPMHPOBAHHOCT, YMEHUU BBISABJIATh XapakTEepHblEe TNPU3HAKU TOHITHH,
yCTaHaBJIMBAaTh HMX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHSTHS IpHU
OMMCAaHUM COCTaBa, CTPOCHHUSI U NMPEBPALICHUIN OPraHUYECKUX COCANHEHUM;

c(OPMHPOBAHHOCTh YMEHHUW MCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY IS
COCTaBJICHUSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BepHYTOM, COKpalleHHOH) (opMys
OpraHUYECKUX BEUIECTB M YPaBHEHUN XMMHUYECKUX PEAKIUH, U3rOTABIMBATh MOJEIU
MOJIEKYJT ~OpPraHMYECKMX BEIIECTB JJs WUIIOCTpAUlMM HMX XHMHYECKOTO0 U
IPOCTPAHCTBEHHOI'O CTPOCHHS,;

C()OPMUPOBAHHOCTh YMEHUH YyCTAHaBIMBaTh NPHUHAJICKHOCTh H3YyUYCHHBIX
OpPraHMYECKUX BEILECTB IO UX COCTaBY M CTPOECHMIO K OIpPENEICHHOMY KIIacCy/Tpymie
COEIUMHEHUN  (YrIeBOJOpPOABI,  KHUCIOPOA W  a30TCOAEpXkalllue€  COEIUHEHMS,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUS), JaBaThb WM Ha3BaHUS MO CHCTEMaTU4YEeCKOU
HoMeHknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIBHBIE HAa3BaHUSI OTHEJIbHBIX
OpraHMYECKHUX BELIECTB (3TWJIEH, NPONWIEH, alleTUJICH, 3TUJICHIJIUKOJb, TIULIEPUH,
denon, Qopmanpaerun, aueTajibAerul, MypaBbHMHAsh KHUCJIOTa, YKCyCHas KHCIIOTa,
OJICMHOBas KHCJIOTa, CTEAPUHOBAs KUCIOTA, III0K03a, (PPyKTO3a, Kpaxmall, LeJUII03a,
[JIMLIMH);

cOPMHPOBAHHOCTh YMEHMSI  ONPEAENATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COECIMHEHUIX (OJMHAPHBIEC U KPATHBIE);

cOPMHPOBAHHOCTh YMEHHUS NPUMEHATh TOJIOXKEHUS TEOPUU  CTPOCHHUSA
oprannueckux BemiecTB A.M. BytiepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa MU CTPOEHUS; 3a4KOH COXPAHEHMS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PUBUUYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEIECTB (METaH, 3TaH, dTUJICH, MIPOIMWJICH, aleTuiieH, OyTanueH-1,3, MeTuiOyTaaueH-
1,3, OeH30i1, METaHOJ, 3TAaHOJ, JSTHJICHIJIMKOJb, TJIMIEPUH, (EHOJ, aleTaabAerui,
MypaBbUHAsl M YKCYCHAasl KHUCIJIOTBI, IJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHas
KHCIIOTa), WJUIIOCTPUPOBATH TE€HETHYECKYI0 CBSI3b MEXAYy HUMHU YpPaBHEHHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(OpMHPOBAHHOCTh YMEHHMSI XapaKTEepU30BaThb HUCTOYHUKH YIJIEBOJOPOIHOTO
ChIpbs (HE(QTh, MPUPOIHBIN Ta3, yrojib), CHOCOOB UX MEPEPabOTKH U MPAKTUYECKOE
IpUMEHEHUE TPOAYKTOB MepepaboTKH;

cOpPMHPOBAHHOCTh  YMEHUW MPOBOAUTH  BBIUUCIEHUS 1O  XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOAHOIO BELIECTBA WJIM MPOIYKTa



peaKuu MO M3BECTHBIM Macce, 00beMy, KOJIMUYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB
WIM NPOAYKTOB PEAKIINN);

c(hOpMHPOBAHHOCTh, YMEHUW BIIAJIETh CHUCTEMOW 3HAHWA OO0 OCHOBHBIX METOJAX
HAy4YHOI'O MO3HAHMS, UCIOJIb3YEMbIX B XMMHUHU MPU U3YyYEHUU BEIIECTB U XUMHUYECKHX
SABJICHUN (HaOMIOAEHUE, U3MEPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh
CUCTEMHbIE XMMUYECKHE 3HAHMS U1l MPUHATHS PEIICHU B KOHKPETHBIX U3HEHHBIX
CUTYyalUsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHECHUEM;

chOpMHPOBAHHOCTh YMEHUW COOMIOJATh MpaBUiia TMOJB30BAHUS XUMHUYECKON
NocyJ0ol MU J1abopaTOpHBIM O0OpYIOBAaHHMEM, a TakXKe IpaBWiIa OOpalleHusi C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUSIMH IO BBIMOJHEHHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpMHPOBAHHOCT, ~YMEHHMHM  IUJIAHUPOBaTh M BBIIOJHATH  XUMHYECKHM
HKCIIEPUMEHT (MPEBpAILLEHUs OPTraHWYECKUX BEUIECTB MNPU HArpEeBaHUM, IMOIYYEHUE
TWIEHA U HM3yYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKI[MM OPraHUYECKHUX BEIIECTB,
JeHaTypauus OEJNKOB MpU HAarpeBaHHM, LBETHBIE PEAaKIMU OEIKOB) B COOTBETCTBHH C
npaBUIaMi TEXHUKHA O€30MACHOCTU MpU OOpPAIIEHHWH C BELIECTBAMHU U JIAOOPATOPHBIM
000pyIOBaHMEM, NPENICTABIATh PE3YyNbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMKMCH YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIUi U (POPMYIMPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTb ~ YMEHUH  KPUTHUYECKH  AHAIU3HPOBATh  XHUMHUYECKYIO
uHpOpMaIMIO, MOJy4aeMyl U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MacCOBOU
uHdopmaiuu, aTepHeT U Apyrux);

c(OpMUPOBAHHOCTb yMEHUI co0oaTh npaBuia DKOJIOTUYECKU
1eJIeCO00PA3HOTO MOBEACHUS B OBITY U TPYJOBOW JESATEIBHOCTH B IIENIAX COXPAaHEHUs
CBOEr0 3J0pPOBbS M OKpYXaroled MPUPOJHOM Cpelnbl, OCO3HABaTh OIACHOCTh
BO3JICHCTBHS HA >KMBBIE OPTaHU3MBbI OINPEACIICHHBIX OPIraHMYECKUX BEIIECTB, TOHUMAS
cmbicn nokazarens [IJIK (mpenenbHO MOMyCTUMOW KOHUEHTpAIMM), MOSICHATH Ha
IpUMEpPAX CIOCOObl YMEHBUIEHUS U MPEIOTBPAILCHUS UX BPEIHOrO BO3ICHCTBUSA Ha
OpraHu3M YeJIOBEKa;

Ui 00ydarouuxcsi € OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHATh 3HAHUA OO0 OCHOBHBIX JIOCTYNHBIX METOJaX IO3HAHUSA BELIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX U CIa00BHUIAIIMX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh PebeHO
TOYEUHYIO cucTeMy o0o3HaueHu JI. bpaiins muist 3anucu XuMu4eckux GopMyiL.

IIpeameTHble pe3yJabTaTbhl OCBOeHHMsI Kypca "OOmass M HeopraHm4veckasi
XUMHUSA'" 0TPAKAIOT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN 0 XUMHUYCCKOW COCTABIISIIONICH €CTECTBEHHO-
HAyYHOM KAapTUHBl MHpA, POJIM XUMHUU B TIO3HAHUHU SIBJICHUN TIPUPOJBI, B
(GbOpMUPOBAHUU MBIIUICHUS U KYJIBTYPhI JUYHOCTH, €€ (PYHKIIMOHAIbHONW IPaMOTHOCTH,
HEOOXOJIMMON IJiIsi pelIeHUs] MPAKTHUYECKUX 3aJad M IKOJOTUYECKH OOOCHOBAHHOIO
OTHOIIICHUS K CBOEMY 37I0POBBIO U MIPUPOJTHON Cpeie;

BJIQJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAECT:

OCHOBOIIOJIAraloNIUe MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aTroMm, M30Tom, s-, P-, d-
AIIEKTPOHHBIE OpOUTAIM AaTOMOB, HOH, MOJEKYJa, MOJIb, MOJSPHBIH 00bBEM,



BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTb, CTENEHb OKUCIEHUS, XUMUYECKas CBA3b
(kOBaJieHTHasl, WOHHAs, METAJUIMYECKas, BOJAOPOJHAsA), KPUCTAIUIMYECKas pEIIEeTKa,
TUIBI ~ XUMUYECKUX  pPEaKUuid,  pacTBOpP,  DJEKTPOJIUTBHI,  HEIIEKTPOJIMTHI,
IEKTPOJIUTUYECKAs  JUCCOLMALMS,  OKHUCIUTEIb, BOCCTAHOBHUTEIb,  CKOPOCTh
XUMHUYECKOHN peaKui, XUMHYECKOE PAaBHOBECHUE);

TEOPUH M 3aKOHBI (TEOPHS JJIEKTPOJIMTHYECKOW IHCCOLMALMU, NEPHOIUYECKUN
3akoH /.M. MenneneeBa, 3aKOH COXPAaHEHHUSI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U
MPEBPAILCHUS SHEPTUH MPU XUMUYECKUX PEAKIHUSAX ), 3aKOHOMEPHOCTH, CUMBOIMYECKUI
A3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHHUS, JEKAlIMe B OCHOBE MOHUMAaHUS
NPUYUHHOCTA M CHUCTEMHOCTHM XMMHUYECKHMX SIBJICHUH, (PAKTOIOTHYECKUE CBEACHUS O
CBOMCTBax, COCTaBe, TMOJYy4YeHUH U O€30MaCHOM HCIOJb30BaHUU BAKHEUIINUX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YETIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUM BBISBJIATh XapaKTEPHbIE TMPU3HAKU TOHSITHUH,
yCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIOIb30BATh COOTBETCTBYIOIIUE MOHSATHS MpHU
ONMCaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUW MCIHOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIS
cocTaBieHUs (POPMYJI BEIIECTB U YPABHEHH XUMHUYECKUX PEAKUUN, CHCTEMaTHUYECKYIO
HoMeHknatypy (IUPAC) u TpuBHaibHBIE Ha3BaHHUS OTJEIBHBIX HEOPraHUYECKHUX
BEIECTB (YrapHbId ra3, YIJIEKUCIbIA ra3, aMMHUaK, ramieHas H3BECTb, HeramieHas
U3BECTh, MUTHEBAS COJ/IA, MUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh, YMEHUN OIpPEAeNATh BaJCHTHOCTb M CTENEHb OKHCICHUS
XUMUYECKUX JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BUJI XUMHYECKON CBSI3U
(koBaJieHTHasi, WOHHAs, METAJUIMYECKasi, BOJOPOJHAs) B COCAUHEHUSAX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA (aTOMHAs, MOJIEKYJIsIpHAsi, MOHHAS,
MeTaJUIn4ecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCIUHEHUN;

c(OpMHPOBAHHOCTh YMEHUHN YCTAHABIMBATh MPUHAMJIECKHOCTh HEOPraHMYECKUX
BEILECTB IO HX COCTaBYy K OIpPEACICHHOMY KIJAcCY/TpyIle COeIMHEHHH (TIpOCThIe
BEILECTBA - METAJUIBl U HEMETAJUJIbl, OKCHJIbl, OCHOBAHHUS, KHUCJIOTHI, amM(pOTEpHbIE
TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI pPACKPBHIBATH CMBICI Tepuoandeckoro 3axona JI.I.
MengeneeBa M JIEMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

Cc(OPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE ATOMOB
XUMHYECKuX dieMeHToB | - 4 mepuonoB Ilepuognyueckoil cUCTEMBbI XUMHUYECKHUX
snemeHToB J[.M. MeHaeneesa, ncnosb3ys moHATHs "'s-, P-, d-37eKTpOHHBIC opOuTanu",
"SHEpreTuYecKre YpoBHH', OOBICHITH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XAMHUYECKUX 3JIEMEHTOB U MX COCIMHEHUW IO mepuoiaMm u rpymnmnam llepuognueckon
CUCTEMBbI XMMHUYECKHUX 3JIeMeHTOB JI.11. Menpaeneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBa  HEOPraHMYECKMX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHME T'E€HETUYECKON CBS3M MEXKJY HEOPTraHMYECKUMHU BEIIECTBAMHU C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

c(OpPMHUPOBAHHOCTh YMEHMS KJIacCU(PUUMPOBATh XUMHUYECKHE PEAKIHUHU IO
pa3IMyHBIM TpU3HAKaM (YHMCIy M COCTAaBy pEArupyrolMX BELIECTB, TEIJIOBOMY



ab(dexTy peaknuu, W3MEHEHUIO CTETNEeHEH OKHCICHUS SJIEMEHTOB, OOpaTHUMOCTHU
peaKklny, yYaCTUIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTaBIIATH YPABHECHHS PEAKIUHA Pa3TMYHBIX THUIIOB,
MOJIHBIE W COKpAIICHHBIE YPAaBHEHUSI pEaKlWii MOHHOTO OOMEHA, YUYMThIBasi YCJIOBUS,
MPU KOTOPBIX ATH PEAKIMU UAYT JO KOHIIA;

chOPMHPOBAHHOCTh ~ YMEHUW  TPOBOAUTH  PEAKIMH,  TOJTBEPKIAIOIIIEC
KaueCTBEHHBIA COCTAB PA3IMUHBIX HEOPTaHWUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
yTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  pacKpblBaTh  CYIIHOCTh  OKHUCJIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca 3TUX
peakuuii;

c(OpPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOM
peakuy OT Pa3IUYHBIX (PAKTOPOB; XapaKTEp CMEIICHUS] XUMHYECKOIO0 PAaBHOBECHS B
3aBUCUMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKHUE MPOIECCHI, JeKAIUE
B OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUSI CEPHOM KHUCIOThI, aMMHuaKa, a TaKke
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX U SKOJIOTHYECKHUX
npoOJieMax XUMHUUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MIPOBOJIUTH BHIYUCIICHHUS C UCIIOJIb30BAHUEM TOHSTHUS
""MaccoBast J10J1s1 BEIIECTBA B pacTBOpe", 00bEMHBIX OTHOIIECHUH T'a30B MPU XUMHUECKUX
peakIMsIX, MacChl BeIIeCTBa WM 00beMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00beMy OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3¢ dexTa
pEaKMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEILIECTB, IPEBPAICHUS U COXPAHEHHUS
SHEPIUH;

chOpMHPOBAHHOCTh YMEHUW COOMIOJATh MpaBUiia MOJIH30BAHUS XHUMHYECKOU
NoCyIol U Ja0OpaTopHbIM O00OpyIOBaHWEM, a TakKXKe TMpaBuiaa oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBMU C HHCTPYKIHMSMH TIO BBINOJTHEHUIO J1A0OPAaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh ~YMEHHMH IUJIJAHUPOBATh M BBIMOJHITH  XUMUYECKHUUN
JKCIEPUMEHT (Pa3joKE€HHWE IMEpPOKCUAa BOJOPOJAa B NPHUCYTCTBUM KaTalu3aTopa,
ONpeaeleHUE Cpellbl PACTBOPOB BEIIECTB C MOMOILIBIO YHUBEPCAIBHOIO HWHIMKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIuu, PeakiiMi HOHHOTO
oOMeHa, KaueCTBEHHBIEC PEAKIIMK Ha Cylb(aT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHUOH
aMMOHMUSI, PEIlIeHNEe dKCTIEPUMEHTAIIbHBIX 3a7a4 1o TeMaM "Metamisl" u "Hemeramibr")
B COOTBETCTBUU C MPaBUIAMU TEXHUKU 0€30MaCHOCTH TIPH OOPAIlCHUH C BEIIECTBAMU U
7abopaTOpHBIM  00OpYyIOBaHUEM,  TPEACTABIATh  PE3yJAbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (opmMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX PEAKIUNA U
(dbopMyIMpPOBaTh BBIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh ~ YMEHUNM  KPUTUUECKH  aHAJIU3UPOBATH  XUMHUYECKYIO
uHpopMalMio, TMOJydyaeMyr U3 Ppa3HbIX HMCTOYHMKOB (CpelIcTBa  MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);

c(hOpMHUPOBAHHOCTH YMEHUU cobJro1aTh npaBuia 3KOJIOTUYECKH
1€J1eCO00pa3HOro MOBEACHUS B ObITY U TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS
CBOEro 3J0pPOBbS M OKpYXKaloled MPUPOJHOM Cpelbl, OCO3HaBaTh OMNACHOCTb
BO3JICMCTBUSI HA >KUBBIE OPraHU3MbI ONPEACIICHHBIX BEIIECTB, IMOHUMAs CMBICI



nokazatens [1JIK, moscHaATh Ha mpumepax crnocoObl YMEHBIICHUS W MPEJOTBPAIICHUS
MX BPEIHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKA;

Ui OO0y4aromuxcs € OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 30POBBS: yMEHHE
NPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX T[O3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS CJENBIX M CIA00BUASIIMX OOy4YaroOIIMXCs: YMEHHE HCIOJb30BaTh pelibe(hHO
TOUEYHYIO cucteMy o0o3HaueHuit JI. bpaiins 1 3anucu xuMudeckux Gopmyi.

1.3.3. B pe3ynbpTaTe ocBoeHus 061meodpazoBaTenbHoil aucuuumasl OY /1.09
Xumus 00ydaroNHiAcs JODKEH c(hOpMUPOBATH TNIHOCTHBIC PE3YITBTATHI
IPOTPaMMbl BOCITUTAHHS

Kox sm4HoCTHBIX
pe3yJ1bTaToB
U — JIn4yHOCTHBIE pPe3yJbTAThI
peau3aluy NporpaMMbl BOCHIMTAHUS
NPOrpamMMmsbl
BOCIIUTAHUSA
JIP 6 OpueHTHPOBAaHHBIN Ha TPOdECCHOHATIBHBIE JOCTUXEHUS, IEATEIBHO
BBIpA)KAIOLIHUH [T03HABATEIbHbIE HHTEPECHI C YUETOM CBOMX CHOCOOHOCTEH!,
00pa3oBaTeNHHOTO U MPO(HECCHOHAILHOTO MapUIPyTa, BHIOPAaHHOK
KBaJTM(UKAITIN
JIP 16 [IprHMMarOmM OCHOBBI DKOJIOTHUYECKOHN KYIBTYPBI, COOTBETCTBYIOIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHUECKOTO MBIIIICHMSI, TPUMEHSIOIINNA OIBIT
HKOJIOTUYECKH OPUEHTHPOBAHHOU pe(IeKCHBHO-OIICHOYHON M MTPAKTUYECKOM
JESITeIbHOCTH B dKH3HEHHBIX CUTYalUsIX U MpodeccuoHaIbHON
JeSITEIbBHOCTH
JIP 19 JleMOHCTpUpYIOIKT YPOBEHD MTOATOTOBKH, COOTBETCTBYIOLIHUMI
COBPEMEHHBIM CTaHAAPTaM U ME€PEIOBbIM TEXHOJIOTHUSAM, TOTPEOHOCTIM
PETHOHAIIBHOTO PHIHKA.




1.4. Koim4yecTBO 4aCOB HA 0CBOEHUE MPOrPpaMMbl T CHUILIUHBI:

Jis crienuanbHOCTH:

20.02.02 — 3ammra B Upe3BBIYAMHBIX CUTYaLUsAX

YyebOnas Harpy3ka (Bcero) - 72 Jaca,
8 MoM uucine:

YyeOHast Harpy3ka Bo B3aUMOJICHCTBUH € TIperoiaBareieM - 72 Jaca;
8 MoM uucine:

- TabopaTopHbIE U paKTUdYecKkue 3auaTus - 10 yaca

- camocTosTeNbHas padoTta — 0 yacoB



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOM TUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

Bun yueOHOM paOOThI

O0BeEM HacoB

Y4yeOHast Harpy3ka (Bcero) 72
Y4yeOHasi HATPY3Ka BO B3aMMO/JCCTBHM C NpPenogaBaresieM, B 72
TOM 4HCJIe

[IpakTrueckue paboTsl/ B hopMe MpaKTUIECKON MOITOTOBKU 10/10
KoHTposbHbBIE paboThI -
CamocrosiTeibHas padora -
[TpomexxyTouHas arrectanus (aud.3ayer) 2




2.2. TemaTu4yeckuii IJIaH U coep:xkanue yueOHoil gucuunianabl OY1.09 Xumus

dDopmupyeM
HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem ble
pa3/iesioB U TeM Ja0opaTopHbIe U MPAKTHYECKHE 3AHITHS, IPUKJIATHONH MOIY.Ib 4acoB KOMIIeTeHIH
u
1 2 3 4

OcHoBHoOE coiepKaHue 12
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 8
Tema 1.1. OcHoBHOeE coep:kaHue 6 OK 01
Ctpoenue atomoB | Teoperuueckoe o0y4eHune 4
XAMAHCCKAX CoBpemeHHass MoOJeab CTpoeHHs atoma. CHMBOJIMYECKHI SI3BIK XUMHH. XHUMHYCCKUH 3JICMEHT.
SJICMCHTOB 1 OnexTpoHHas KOH(purypanus atoma. Kmaccudukamnms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3J€MEHTHI).
Iprpozia BaneHTHBIE ~ DIEKTPOHBI.  BalleHTHOCTB.  DJEKTPOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 4
XMMIMECKOH DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKON CBsA3W (KOBAJICHTHAs, WOHHAS, METAUTHYECKAs,
CBs3H BOJOPOJIHAs) U CIIOCOOBI €€ 00pa3oBaHMusI

IIpakTHYeckne 3aHATHS 2

Pemienne 3amaHnii Ha UMCMNOJAB30BAHHE XUMHUYECKOM CHMBOJMKM M HAa3BaHWM COEIMHEHUN MO

HOMEHKJIATYpE MEXIYHAPOIHOIO COK3a TEOPETHYECKONM W MPHUKIATHOM XUMHH W TPUBHAIBHBIX

Ha3BaHWU Ul COCTABJIEHUS XUMHYECKHX (DOPMYJ IBYXATOMHBIX COEIMHEHUH (OKCHIOB, CYIb(QHIOB,

THIPHUJIOB | T.I1.) M IPYTUX HEOPTraHUYECKUX COETMHEHHI OTIETbHBIX KIIaCCOB. 2

[IpakTuyecKue 3aanus Ha YCTAHOBIECHUE CBS3HM MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB U

HIEPHOIMYECKAM U3MEHEHHUEM CBOWCTB XHMHYECKHX DJIEMEHTOB M UX COEJAWHEHHUH B COOTBETCTBHH C

nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
Iepuonndecknii | [pakTHYecKue 3aHATHS 2 OK 02
3aKOH M Tab/IHIa [Meproandeckas cucreMa XUMU4Ieckux snemenToB J[. V1. MenneneeBa. ®u3ndecKuii CMBICIT
AW Menneneesa [Tepuoanueckoro 3akona J[.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX

DIIEMEHTOB, 00PAa3yEMBIX MU IIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJI0KEHUEM

XMMHYECKOT0 djieMenTa B [leproandeckoii cucteMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE 2

[Tepunonnueckoro 3akona /.M. Meunneneesa. [Iporunosst .M. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX AIIEMEHTOB.
Penrenue IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPETUICCKUX SaJIaHI/Iﬁ Ha XapaKTCpHU3alnui0 XUMUYCCKUX




3J1eMEHTOB «MeTaTnYecKre / HeMeTaUIMYECKHUEe CBOMCTBA, JIEKTPOOTPHUIIATEIIBHOCTh XUMHUYECKUX
AJIEMEHTOB B COOTBETCTBHH C UX AJIEKTPOHHBIM CTPOCHUEM U IMOJIOKEHUEM B NEPUOANUECKON CUCTEME
xumuueckux dyemenToB [[.M. MengeneeBay

Pa3nen 2. XuMnuyecKkue peakunu 10
Tema 2.1. Tuner | OcHOBHOe coepKaHue 6 OK 01
XUMHUYECKHX Teoperuueckoe o0yueHune 4
peakui Knaccugukarus 1 THIIBI XUMHUYECKUX PEAKIU C yUacTHEM HeopraHudeckux BemiecTB. CocTaBiieHUe
YPaBHEHMH peakluii COeAMHEHMs], PA3JI0KEHHs, 3aMeIlleH s, 0OOMEeHa, B T.4. peaKI1ii TOpeHus,
OKHCIICHUS-BOCCTAaHOBJICHHUS.
VYpaBHEHMsI OKUCIIEHUsI-BOCcCTaHOBNIeHHs. CTeneHb OKucieHHs. OKUCINUTENb U BOCCTAHOBUTEb. 4
CocraBieHne 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIA METOAOM JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAaKLIUHU B IPUPO/JIE, IPOU3BOICTBEHHBIX IIpoIieccax U
KHU3HENIEATSIILHOCTH OPTaHU3MOB
IlpakTH4yeckue 3aHATUSA 2
KonnyectBenHble oTHOLIEHUS B XUMUHM. OCHOBHbBIE KOJUYECTBEHHbIE 3aKOHBI B XMMUHU U PACUETHI 110
YPaBHEHHSIM XMMHUYECKHX peakuuid. Moyb Kak eJUHHIa KOJMYeCTBA BeliecTBa. MomsipHas macca.
3aKOHBI COXpAaHEHMs Macchl U 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM rasos. OTHOcUTENbHas 2
IUTOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHYECKUX PEAKIUil C MCIOJIb30BAaHUEM MaccChl, 00bemMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
ONEKTPONIUTHYECKA | TeopeTHUecKoe 06ydeHHe 4 OK 04
A ACCOMMANMA M | Teopys »1eKTPOIMTHYECKON Aucconnanyuu. MOHBI. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiuu HOHHOTO
MOHHBIH 0OMEH oOmena. CocTaBlieHHE peakluii MOHHOrO OOMEHa MyTeM COCTAaBJIEHUS UX TOJHBIX U COKPALIEHHBIX 4
WOHHBIX ypaBHeHMH. KHCIIOTHO-OCHOBHBIE peaknuu. 3alaHus Ha COCTaBJIEHHE HOHHBIX peaKInil
Pa3nea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BEIECTB 18
Tema 3.1. OcHoBHOE coep:KaHue 8 OK 01
Knaccndukanus, | Teoperuueckoe o0yqenue 4




HOMEHKJIaTypa 1
CTPOEHHUE
HEOPraHUYECKUX
BEILIECTB

[Tpenmet Heopranndeckoit xumun. Kiaccudukanus Heopranndeckux Bemiects. [IpocTsie u criokHbIe
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUbI, TUAPOKCHIBI, KUCIOTHI, COJIN). B3aumMocBs3b
HEOpPraHMYECKUX BEIEeCTB. ArperaTHble COCTOsIHUSA BenlecTBa. Kpucramnnueckue u amopgHble
BeIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIApHAsl, MOHHAs, METa/UIMYECKasi).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMUECKOM perieTKu. 3aBUCUMOCTD
XMMHYECKON aKTUBHOCTH BELIECTB OT BUJA XUMHUYECKOMN CBSI3U U THIA KPUCTALINYECKON PEILIETKH.
[TprunHbl MHOTOOOpAa3usl BEIIECTB

HpaRTn'{ecmle 3aHATHUHSA

Homenknatypa HEOpraHM4eCcKuX BEIIEeCTB: HA3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOPMYIIbI
WJIM COCTaBIICHUE XUMUYECKON (DOPMYJITBI UCXOMS U3 Ha3BAaHUS BEILIECTBA M0 MEXKITYHAPOIHON
(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenune mpakTHyecKuX 3aJaHUNA MO KIACCH(PHUKAIMU, HOMEHKIAType M XHUMHYECKUM (HopMyliam
HEOPraHMYECKUX BEIIECTB Pa3NUYHBIX KJIaccoB (yrapHbIil Ta3, YIVIEKHCIBIM ra3, aMMHUak, raiieHas
W3BECTh, HETANICHAS M3BECTh, ITUTHEBAS CO/IA U JPYTUX): HA3BIBATH U COCTABIATH (POPMYIIBI XUMHUUECKUX
BEILECTB, ONPEIEIATh MPUHAIEKHOCTD K KJIaccy.

VcTounnku XumMudeckoi naopmarmu (CpecTB MaccoBOM HHPpOpMAIINH, CeTh IHTepHET U npyrue).
[Touck nH(poOpMaIK 1Mo Ha3BaHUSAM, HIEHTU(DUKATOpAM, CTPYKTYPHBIM (hopMysam

OK 02

Tema 3.2. dusnko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoOBHOE co/lep:KaHue

10

Teopernueckoe o0yuenune

10

Mertannel. O6umue ¢puznyeckue U XUMUYECKHe CBOMCTBA MeTauioB. CriocoObl MosyuyeHus. 3HaueHHe
METaJUIOB U HEMETAIOB B MPHPOJIE M KHU3HENEATEIBHOCTH YeloBeKa M opraHu3moB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3UH

Hemeranmnel. OOmme ¢usnyeckue M XHWMHUYECKHE CBOMCTBA HEMETA/UIOB. |WIHMYHBIE CBOWCTBA
HemeraiioB [V— VII rpynn. Knaccudukanus n HomeHkIaTypa coeTuHeHUi HemeTanioB. KpyroBopoTsl
OMOreHHBIX 3JIEMEHTOB B IPUPOJIE

XVMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEHIECTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,
coJIel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB IIPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTUHEHHI,
BBICIIMX OKCHJIOB U THAPOKCHJIOB

OK 01
OK 02




Pazpea 4.

CTpoe}me H CBOMCTBA OpPraunveCKux BEIECTB

26

Tema 4.1.
Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpraHuYecKux
BEIIECTB

OcHoOBHOE co/lep:KaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

[losiBneHue u pa3BUTHE OPraHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto u
3HAYEHHUE OPraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHUE KAK MOPSIOK COEAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTH.
OCHOBHbIE TOJOXKEHUSI TEOPUU XUMHUYECKOTO CTPOCHMS OpraHuyeckux coeaunenuid A.M. bytieposa.
VYriiepoHbIli CKEJNEeT OPraHMYeCKOM MOJIEKYJbl. 3aBUCHUMOCTHh CBOMCTB BELIECTB OT XUMHUYECKOI'O
CTpOeHHUs1 MoJieKyi. M3omepust u u30Mepsl.

[Tonstne o QynkuuoHanpHoil rpynne. Pamukan. IlpuHnunel KiaccupUKaMU OpPraHUYECKUX
coequHEeHUN. MexayHapoaHasi HOMEHKIATypa M IPUHUUIBI  HOMEHKJIATYPbl  OPraHUYECKHX
coenquHeHuil. [loHsTHE 00 a3o0TcomEpKalIMX COCTUHEHHUSX, OHOJOTMYECKH AaKTHBHBIX BEIIECTBAX
(yrneBonmax, »upax, Oelkax U JIp.), BBICOKOMOJEKYJISPHBIX COCIUHEHUAX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

OK 01

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCIMHCHUI

OcHoBHOE€ CoAcCpKaHuEC

12

TeopeaneCKoe oﬁyqe}me

12

OU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUH OTIENbHBIX KJIACCOB (OCOOEHHOCTH
KJIaCCU(pUKALMU U HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHYECKUH psii U obmas popmyna; u3omMepus;
¢du3nueckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTY4EHU):

— TpeAeNbHbIE YIIIEBOAOPObl (aJKaHbl M LUKIOAJKaHbl). ['opeHne MeTaHa KakK OJMH W3 OCHOBHBIX
UCTOYHHKOB TEIJIa B MPOMBIIIICHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIIIEBOA0POI0OB, HAXOXKAECHUE B
PUPOJIE€ U IPUMEHEHHUE AJTKaHOB;

— HempenenbHble (AIKEHbl, AIKHMHBI M aJKaJueHbl) M apoMaTHYECKHe YIIeBOJIOpoJbl. ['opeHue
aleTHJIEHA KaK HCTOUYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsl CBAPKU M PE3KH METAJNIOB

— KHMCJIOPOCOAEpIKaIlIne coeTMHEHHs (CITUPTHI ¥ (PEHObI, KapOOHOBBIE KHCIOTHI M A(UPHI, adbIAETU/IbI
U KETOHBI, XKUpBI, yriaeBonbl). [IpakThueckoe NpUMEHEHHE STWICHIVIMKOJS, IJIMIEepuHa, (eHona.
[Tpumenenue ¢opmanpaeruia, auneTalbJeruaa, YKCYCHOH KHCIOThl. Mblla Kak COJIM  BBICHIMX
KapOOHOBBIX KUCIOT. Moro1re CBOMCTBA MbLIa

— a30TcoJepiKalle COEJUHEHUs (aMUHBI M AaMHUHOKUCIOTHI, Oenku). BblcOKOMOJIEKyssIpHbIE
COeMHEHUS (CUHTETUYECKHe U OMOJIOTHYeCKU-aKTUBHbIE). MoHOMEp, moauMep, CTPYKTYpPHOE 3BEHO.
[Tonmmmepusanus 3TUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCIOIb30BaHUS.

['eHeTnyeckas CBSI3b MEXAY KJacCaMU OpraHMYeCKUX COCTUHEHHM

10

OK 01
OK 02
OK 04

Tema 4.3.

OcHoBHOe coepkaHue

OK 01




Hnentuukanusa | Teopernueckoe o0yueHue 8 OK 02
OpraHMIECKHX Bbuooprannueckue coenuHeHus. llpuMeHeHHe W OWONOrHYecKas poJb yriieBoaoB. OKucieHue OK 04
BCHICCTB, HX VIJEBOJOB — HCTOYHHUK ODHEPIHMHM JKMBBIX OpraHu3mMoB. OOJacT NPUMEHEHHS aMHHOKHCIIOT. 4
SHAYCHHC 1 [IpeBpamenust OenkoB mNuIM B opraHu3Mme. buonormueckuwe ¢yHkuum OenkoB. buonornyeckue
TIPUMCHCHNC B (GbyHKIMH )XUPOB. PoJIb OpraHnyecKkor XUMUHU B PEIICHUH MPOOJIEM MMUIIEBON 0€3011aCHOCTH
GbiTOBOM 1 _| Ponb  opranuveckoil XMMHM B pELICHHH INPOOJIEM 3HEPreTHYeCKON O0e30MacHOCTH, B PasBUTUH
TPOU3BONCTBCHHOM | 1o ny111HbI, CO3MaHMU HOBBIX MAaTE€PHAIOB, HOBBIX MCTOUHUKOB HEPIUU (AIbTePHATUBHbIE UCTOUHUKH
ACATCILHOCTH sHeprum). ONAacHOCTH BO3ACHCTBHMS HA JKUBBIE OPTaHU3MbBI OPTaHUYECKMX BEIIECTB OTACIBHBIX 4
HcyIoBCKa KJIaccoB (YIJIEBOJOPO/IBI, CIUPTHI, (PEHOJIbI, XJIOPOPTaHMYECKHE IPOU3BOIHBIE, ANBIETUIBI M Ip.),
CMBICJI [IOKA3aTeIs PEAENBHO I0YyCTUMOM KOHIEHTPALUK
Pazjen 5. KuneTrnyeckne H TePpMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSA XHMHYECKAX PeaKuuii 4
CxopocTb OcHoBHOE coep:kaHue 4 OK 01
XUMHYECKHUX Teopernueckoe odyuenue 4 OK 02
peakuui.
CKOpOCTh peaKIMu, €€ 3aBUCHMOCTh OT PasIMYHBIX (PAKTOPOB: MPUPObI PEArHPYIOIIUX BEIIECTB,
XMMHIECKOC KOHIIEHTPALMM PEArMpyloIInuX BEIIECTB, TEMIIEPATypPbl W IUIOMIAAU PEAKIMOHHOW IIOBEPXHOCTH.
paBHOBECHC TermoBbie 3G PEKTH XUMUYECKUX PEaKIMi. DK30- U SHIOTEPMUUECKUE, PEAKIIHH. 4
OG6partuMoCTh peakiuil. XHMHYECKOE DPAaBHOBECHE M €r0 CMENICHHE MOJ JACHCTBHEM pasIMYHBIX
(akTOpoB (KOHIIEHTPAIMs PEAreHTOB MM TIPOJYKTOB PEAKIMH, JaBJI€HHE, TEMIIEPATypa) Ul CO3IaHus
ONTHUMAJILHBIX YCJIOBHUIA IIPOTEKAHUS XUMIYECKUX mporieccoB. [Ipunnumn Jle [larense
Pa3nea 6. PacTBOpBI 2
Tema 6.1. OcHoBHOE coep:kaHue 2 OK 01
Ilonstre o TeopeTnueckoe ofyuenue 2 OK 02
pacTsopax PacTBopenue Kak (U3MKO-XUMHUUecKuil mporecc. PactBopbl. CrocoObl MPUTOTOBJIEHHUS PACTBOPOB. OK 07
PactBoprMocTh. MaccoBass [0yl PacTBOPEHHOro BemiecTBa. CMBICH [MOKasaTelisi IPeebHO
JIOMTYCTHUMO# KOHIIEHTPAIIMK U €r0 MCIIOJIb30BAHKE B OIIEHKE YKOJOTHYECKOU GE30MacHOCTH.
[IpaBuia 3KOJOTHYECKH IIEIECOOOPA3HOTO MOBEJCHUS B OBITY M TPYIOBOM IEATENBHOCTH B IIENAX 5
COXpaHEHHsI CBOETO 37I0POBbS U OKPYKAOMIEN NMPUPOJHON CPEIbl; OMACHOCTh BO3JICHCTBHUS Ha YKUBbHIE
OpraHU3MBI ONIPEIENICHHbIX BENIECTB.
PellieHre PaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUH HA PACTBOPBI, HCIOJIB3YEMbIE B OBITOBOM U
IPOM3BOJICTBEHHOM JIEITETHHOCTH YEIOBEKA
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEePKAHME (CONePKAHUE MPUKJIATHOTO MOIYJIs1) 2




Paszpen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BeKa OK 01
Xumusi B ObITY M |OcHOBHOE coepKaHue OK 02
IIPOU3BOJCTBEHHON
P a Teopernueckoe o0yueHue 2 OK 04

JESTEIILHOCTH " - = OK 07
HeIOBCKA Hogelimme 1ocTHXeHNs: XUMUYECKON HAYKW U XUMHUYECKOW TEXHOJIOTUH. Poibp Xxumun B obecnieyeHun

9KOJIOTUYECKOM, SHEPreTUUECKOM U MuIeBoil 0e30macHoCTH, pa3BUTUM MeauLuHbL. [IpaBuia noucka u 2

aHanM3a XUMHYECKOW HHGOpMAMM M3 pPa3IMYHbIX HMCTOYHUKOB (HAayyHas W Yyd4eOHO-Hay4yHas

JUTEparypa, CpesicTBa MaccoBoi MHpopMaiuu, cetb HTepHeT)

IIpomexyToyHas aTTecTanMs M0 AUCHUILINHE (1M ] PepeHIUPOBAHHBIH 324eT) 2

Bcero 72




3. YCJIOBUSA PEAJIM3ALIUU TPOTPAMMBbI JUCHUTIJIMHBI
3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
ObecnevyeHnnio.
Jns peanuzauuyd TPOTrpamMMbl  JTUCHUIUIMHBL JOJDKHBI OBITH MPEAYCMOTPEHBI

CJeNyIOlMEe CHEeUalbHbIe MOMENICHUS: Y4YeOHbI KaOWHET XUMHUU W/WIK y4eOHOU
XUMUYECKOH JTa00paTOpHH.

OGopynoBanne y4yeOHOro KaOuHeTa (HAIVISIAHBIE TMOCOOMA): HAOOPHI
HIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJ, MOAEIH KPUCTAIUIMYECKUX PEIIETOK, KOJUIEKIUU
MPOCTBIX W CIIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIMUMEPOB; KOJUICKITUS TOPHBIX
MopoJl W MHUHepajoB, Tabimuma MenaeneeBa, yueOHble GUIBMBI, IM(PPOBHIC
00pa3oBaTebHbIE PECYPCHI.

Texnudyeckue cpeacrBa  O0y4YeHHsI:  KOMIIBIOTEp C  yCTPOWCTBaMU
BOCIIPOM3BEAECHUSA  3BYKa, IPUHTEpP, MYJIbTUMEIHA-NIPOCKTOP C  BKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPe3eHTEpP AJIsl MPE3CHTALUMI.

OoOopyaoBanue Jadoparopuu M padoYux MecT JIA0OPATOPUU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYyIMbl, MPEIMETHbIC U TMOKPOBHbIC
CTEKJIa, MJIAHIIETHI JJIsl KaleJIbHBIX peakiuil, (UibTpoBalibHasi Oymara, MpOMBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKHU, PE3UHOBBIE TPOOKH, (POHAPUKH, HAOOP PEaKTUBOB, CTEKIISTHHBIE
MaJ0YKH, ITATUBBI 17151 TPOOUPOK; MEPHBIC LIUIUHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU
nenutenbhbie uuHapudeckue (50-100 M), cTynku ¢ nectukom, GapPopoBbie YalIKu,
MUHIETHI, (UIABTPHI OyMaXKHbIE, BaTa, MapJisd, YacOBBIE CTEKJIa, JJICKTPOIUIUTKH,
Ja00paTOPHBIE MITATUBBI, CHIUPTOBBIC TOPEJIKU, CIIUYKH, MPUOOP IJIS MOJTYUYCHUS Ta30B
(wnu mpoOupKa ¢ ra3o0TBOJHOW TPYOKOM), mepkaTenu sl MPOOUPOK, CKIISIHKU ISt
XpaHEHHUs PEaKTUBOB, pa3dgaTouHble JOTKK; XxuMmudeckue crakansl (50, 100 u 200 mu);
MITNAaTeNIN; TUHIETHI; TUTEIbHBIC IIHIMIIBI; CEKYHIOMEPHI (TaiMephl), MEPHbIE POOUPKH
(ma 10-20 mi) m mepubie konObr (25, 50, 100 u 200 wmu), BoasHas OaHs (WU
TEPMOCTAT), CTCKJITHHBIE MMAJIOYKH; KOHUYeCKue KoJIObI s TutpoBanus (50 u 100 m);
WHIMKaTOPHbBIEC TIOJIOCKHU JiJis ompenesienus pH u crangapTHas MHAMKATOpHAs IIKaja;
YHUBEpCAIbHBIA UHIMKATOP; numneTk Ha 1, 10, 50 ma (wim no3aropst Ha 1, 5 u 10 mn),
OIOpeTKH UIsi TUTPOBaHUsA, MeauuuHckue mmpuisl Ha 100—-150 M, maGopatopHbie
W/WIM aHAIUTHYECKUE Bechl, pH-meTpsbl, cymibHBIN 1Kad, u ap. npadbopaTopHOE
obopynoBaHue.

3.2. UudpopmanuoHHoe odecriedeHue 00y4eHust

Jlnst peanuzanuu mporpaMMbl OMOTHMOTEUHbIN (OHA 00pa30oBaTEIHHOM OpTraHU3aluN
JOJDKEH MMETh TeUaTHBIC W/WIM JICKTPOHHBIC 00Opa3oBaTeabHbIC M MH(OPMAIIMOHHBIC
peCypchl, peKOMEHJIOBAaHHBIE JI HCIOJIh30BaHUSI B 00pa3oBaTeLHOM IMpollecce, He
crapuie S JeT ¢ MOMEHTA U3/IaHusl.
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJINHBI

KoHTposib u onieHka pe3ysbTaToB 00y4eHUs! OCYIIECTBISIETCS MPENoiaBaTesieM B
IpoIliecce MPOBEACHUS MPAKTUUECKUX 3aHITHN U 1a00paTOPHBIX pabOT, TECTUPOBAHMS,
a TaKXKe BBIMNOJHEHUS OOYyYaIOIUMUCA WHAUBUAYAIbHBIX 3aJaHUM, IPOEKTOB,
UcCienoBaHui. Pe3ynbTaThl 00ydeHUsT ONPEETSIOT, YTO 00YJArOITHECs JOJKHBI 3HATH,

IOHMMAThb U ICMOHCTPUPOBATH 110 3aBCPIICHUN U3YUCHUA JUCIHUIIIINHLBI.

Pe3yabTaTnl Pe3ysabTaTrsl 0cCBOCHUA @®opMbI U METOIbI OLIEHKH
OCBOEHHUA AUCHUILTHHBI
AUCIHUTLTHHBI HaNpaBJIeHbI HA
dopmupoBanue
OK u IIK JIP
DopMyIHPOBATH OK.01.0 JIP.6 1. Tect «CTpoeHue aTOMOB XUMHUYECKHUX JIEMEHTOB U
0a3oBbIe MOHATHS H K.02 JIP.16 IPUPOJA XUMUYECKON CBA3U».
3aKOHBI XMMMHU: JIP.19
. 2. 3ajaym Ha COCTABIIEHUE XUMUYECKUX (popmyI
CocraBnsTthb 8
XHMHYECKHE JIBYXaTOMHBIX COeIMHEHUN (OKCHUIIOB, CYNb(HIOB,
bopMyIbl TUAPUJIOB U T.11.).
COCIIMHCHMH B 3. 3agaHus Ha UCIOIb30BAHNE XUMHUUECKON
COOTBETCTBUH CO CHUMBOJIMKY W Ha3BAHUH COCIMHEHUH 110
CTCHCHBIO OKUCIICHHA HOMEHKJIAType MEXIYHAPOJIHOIO COI03a
XUMHYECKHUX yp 9 JLYHAPOIL .
3IEMEHTOB, HCXOIST TEOPETHYECKOM U MPUKIIATHON XUMHUH U
W3 BAJCHTHOCTH M TPUBHUAJILHBIX Ha3BaHUM ISl COCTABIICHUS
3JIEKTPOOTPHUIIATEHH XUMHUYECKHX (POPMYIT ABYXaTOMHBIX COCIMHEHUHN
OCTH.: (oxcua0B, cynb(pUI0B, THAPUIOB U T.II.) U APYTUX
HEOPraHWYECKUX COEAMHEHUI OTJENbHBIX KJIACCOB
DopMyIHPOBATH OK.01.0 JIP.6 1. IlpakTrueckue 3aJaHus HA YCTAHOBJICHUE CBS3HU
6azoBble NOHATHS U K.02 JIP.16 MEXKy CTPOEHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U
3aKOHBI XMMMHU: JIP.19 .
. MEPUOIUYECKIUM U3MEHEHHEM CBOMCTB XUMHUYECKUX
XapakTepu3oBarth _
XUMHYECKHE AJIEMEHTOB M UX COCJIMHEHHUI B COOTBETCTBHH C
SJIEMEHTHI B nosioxxenueM [lepuonnueckoit cucreme.
COOTBCTCTBHH C HX 2. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUECKUE
MOJIOKEHUEM B
. 3a/IaHMs] Ha XapaKTepU3aALNI0 XUMUYECKUX
MEePUOIUYECKON /
CHCTEME XIMITIECKIX 3MeMeHTOB: «MeTanieckre / HeMeTaUIMYeCKue
snemenToB JI.W. CBOMCTBA, ANEKTPOOTPULATENBHOCTh U CPOACTBO K
Menzeneesa DJICKTPOHY XMMHUYCCKHUX 3JIECMEHTOB B COOTBETCTBHE C
WX DJIEKTPOHHBIM CTPOEHUEM U TTOJIOKEHUEM B
MEPUOIUIECKON CHCTEME XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa»
Xapakrepu3zoBathb OK.01, JIP.6 1. 3agauu Ha cocTaBiIeHUE YPABHEHHI peaKIuii:
TATBL XAMHIECKUX OK.04 JIP.16 — COEIMHEHHsI, 3aMEIIICHHs, Pa3IOKEeHHUs, OOMEHa,;
eaKIuii:
peaxn JIP.19 — OKUCTUTENBHO-
CocTaBiATh peakuu .
COeTUHEHNS, BOCCTAHOBUTEJIBHBIX PEAKLIUNA C UCIIOIb30BAHUEM
pa3noXKeHus, MeTO/1a 3JIEKTPOHHOT0 OaaHca.




oOMeHa, 3aMeIICHHS,

2. 3agaun Ha pacyeT MacChl BEIIECTBA UM 00BbEMaA

OKHCIIHTCIBHO ra3oB I10 M3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE
BOCCTaHOBUTEIIbHBIE )
— Wi 00bEMY OIHOTO U3 YYaCTBYIOUIMX B PeaKLUU
BEILECTB; paCYETHI
Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOJYKTOB
peaxiuu, eciay OJJHO U3 BELIECTB UMEET IPUMECU
Xapakrepu3oBarb JIP.6 1. 3amanus Ha COCTaBIEHUE MOJIEKYJISIPHBIX U
THIBI XUMHIECKHX JIP.16 VOHHBIX PEAKIMI ¢ yIaCTUEM KUCJIOT, OCHOBAHHMI U
peakumii: JIP.19 .
. COJIel, yCTaHOBJIEHUE U3MEHEHUS KUCIIOTHOCTH
CocraBisTthb
ypaBHEHUS Cpeabl
XUMHUYECKUX
peakLuuyu HOHHOTO
oOMeHa C yyacTueM
HEOpraHMYEeCKUX
BEIIIECTB
HccnenoBarp OK.01 JIP.6 1. Tect «HomeHKI1aTypa U Ha3BaHUE HEOPTaHUYECKUX
CTPOCHHE 1 JIP.16 BEIIECTB UCXOS U3 UX XUMHIESCKON (HOPMyIIBI HiTH
CBOHUCTBA JIP.19 <
HEOPrAHHIECKHX . COCTaBJICHUE XUMHUECKOW (hOPMYJIIBI HCXOIS U3
BeIeCTB: Ha3BaHMsI BEILLECTBA 110 MEXIYHAPOIHON WIIN
Knaccudunuposars TPUBUAIILHON HOMEHKJIATYPE».
HEOPraHn4ICCKHUE 2. 3ajaym Ha pacyeT MaccoBOM 101U (Macchl)
Belliectsa B XMMUYECKOI'0 3JIEeMEHTa (COEMHEHUS) B MOJIEKYJIe
COOTBETCTBUHM C UX ( )
CMecH).
CTpPOEHUEM
3. IlpakTuyeckue 3a1aHus 10 KIaCCU(PUKAIIH,
HOMEHKJIAType U XUMUYECKUM (opMyiaM
HEOpPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB.
HccaenoBarb OK.01, JIP.6 1. 3apganus Ha cocTaBlieHUE YpaBHEHUH XMMUYECKHX
CTpocHHE 1 OK.02 JIP.16 PEaKIuii C y9acTHEM MPOCTHIX U CIIOXKHBIX
CBOUCTBA JIP.19 X
HeOPraHHTeCKHX . HEOPraHMYECKUX BEIIECTB: OKCUI0B METAJJIOB,
BelIeCTB: HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB;
YcranaBiauBaTh HEOpPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(OTEPHBIX
3aBMCUMOCTD TUJIPOKCHIOB, HEOPTAaHUYECKUX COJIEH,
M3UKO-XUMHYECKUX .
b 3UKO ec XapaKTEPU3YIOIINX UX CBOMCTBA U CIIOCOOBI
CBOICTB
HEOPTaHUYECKHX IOy ICHHL.
BELIECTB OT CTPOCHHUS 2. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUECKUE
4aTOMOB M MOJICKYJI, a 3a/laHKs] Ha CBOMCTBA U IOJyYE€HUE HEOPraHUYECKUX
TaK)Ke THIa 5 BEILECTB
KPHUCTAITNYECKOM
pEIIETKH
HccaenoBarnb OK.01 JIP.6 1. 3aganus Ha cOCTaBlIEHHE HA3BAHUI OPraHUYECKUX
crpoeHune u JIP.16 COEIMHEHUH 10 TPUBUATIBLHON MIIM MEXAYHAPOAHON
CBOHUCTBaA JIP.19 o
HeOPraHAYecKHX . CHUCTEeMaTUYECKO HOMEHKJIaType.
BElEeCTB: 2. 3aanns Ha COCTABJICHHE TOJIHBIX U COKPAIEHHbIX
KnaccudumupoBarts CTPYKTYPHBIX (DOPMYJT OpraHUYECKHUX BEIECTB
OPTaHUYCCKHUEC OTJENbHBIX KJIACCOB.
BELIECTBA B




COOTBCTCTBHHU C UX

3. 3ajgauu Ha ompeneneHre mpocTeneld GopmMyITbl

CTpOCHHUCEM OPraHUYECKOM MOJIEKYIIBI, HCXOIS U3 DJIEMEHTHOTO
cocrana (B %)
HccaenoBarb OK 01 JIP.6 1. 3amaHus Ha COCTaBIEHUE YPABHEHUN XUMUUYECKUX
CTPOCHHE 1 OK 02 JIP.16 pEeaKiuii ¢ y4acTHeM OpPraHHYEeCKHX BEIIECTB Ha
f{]zgzgf[?mecxux OK 04 JIP.19 OCHOBaHUU UX COCTaBA U CTPOEHUS.
BeIeCTB: 2. 3ajaHus Ha COCTaBJIEHUE YPAaBHEHUN XUMHUECKUX
YcranaBiauBaTh peaKUMi, WUTIOCTPUPYIOLINX XUMUYECKHE CBOMCTBA C
3aBUCHMOCTD Y4ETOM MEXaHU3MOB MPOTEKAHUSI TaHHBIX pEaKIUi U
(bmfIKO-XHMquCKHX IeHETHUYECKOM CBSA3M OPraHUYECKUX BELIECTB PA3HbBIX
CBOWCTB
OpTraHMYECKUX KJIaccos.
BEILIECTB OT CTPOCHUS 3. PacueTHble 3aauu 10 YpaBHEHUSIM peaKuii ¢
MOJICKYJI Y4acTHEM OPTaHMYCCKHUX BCIICCTB.
Hccnenosatsb OK 01 JIP.6 1.IIpakTuKO-OpHEHTUPOBAHHbIE 3aJaHUSI 110
Ka1CCTBCHHBIC OK 02 JIP.16 COCTaBJICHUIO XMMHUYECKUX PEAKIIAH C y4aCTHEM
g E?EEEZeCKHX OK 04 JIP.19 OpPraHWYECKUX BELIECTB, B T.4. UCIIOIb3YEMBIX IS UX
COCTMHEHMIA UJACHTU(PHUKALMU B OBITY U IPOMBILIUIEHHOCTH.
OTJIEJIbHBIX KJIACCOB 2.JIaGopatopHas pabora: “Unentudukanus
OpPraHUYECKUX COCIMHEHUN OTIENbHBIX KJIACCOB™
Xapakrtepuszoats |OK 01 JIP.6 [TpakTUKO-OPHUEHTHPOBAHHBIE TEOPETUYECKUE
BJIMSTHHE OK 02 JIP.16 3aJIaHusI Ha aHaJu3 (paKTOPOB, BIUSIOMNINX HA
Pa3JIMYHbIX JIP.19 M3MEHEHHE CKOPOCTH XUMHUYECKON PEaKInH.
(daxTopos Ha [TpakTHKO-OpHEHTHUPOBAHHBIE 3aJaHHs Ha
paBHOBecHe U npuMeHenue npuHiuna Jle-llarense mis
CKOpPOCTh HaXO0’KJICHUs HAlpaBJICHUS] CMEIIEHUS paBHOBECHUS
XMMHYEeCKHX XMMUYECKOH peakIuy U aHaJIu3 GaKkTOpOB,
peaxkuuii: BIIMSFOIIIMX HA CMEIICHUE XUMHUECKOTO PABHOBECHS
XapakTeprus3oBaTh
BIIMSTHHC
KOHIICHTPAITUH
pearupyrommx
BEIIIECTB U
TeMIepaTypsl Ha
CKOpOCTh
XUMHUYECKHX
peaxkuuit
XapakTepHu3oBaTh
BIIMSTHAE M3MEHEHUS
KOHIICHTPAITUH
BEILIECTB, PEAKIINU
cpeabl 1
TEMIIepaTyphl Ha
CMEIICHHE
XUMHUYECKOTO
paBHOBECHSI
Hccnenosars OK 01 JIP.6 1. 3agaun Ha MPUTOTOBIEHUE PACTBOPOB.
JIP.16




HWCTHHHBIE OK 02 JIP.19 2. [TpakTHKO-OpUEHTUPOBAHHBIE PACUETHBIC 3aJaHUS
pacTBOpHI € Ha JUCIIEPCHBIC CHCTEMBI, HCTIOJIb3yeMbIe B OBITOBOM
3aJaHHBIMH U [IPOU3BOJCTBEHHOM NEATEILHOCTH YEI0BEKA
XapaKTEePUCTUKAM
Pa3znuuaTts HCTHHHBIE
pacTBOpPHI
OueHuBaTh OK 01 JIP.6 Keiic (¢ yaerom Oynymieit npodeccnoHaabHOM
gOCHeHCUTBHH OK 02 JIP.16 JIESITCIIBHOCTH )

BITOBOH U .

o OK 04 JIP.19 TeMn! kelicoB:

MIPOU3BOCTBEHHOMN
NEeATEITBHOCTH OK 07 1. [ToreruieHue KiMMaTa U BEICBOOOKIEHNUE Ia30BbIX
YEeJI0BEKA C MO3UIIHI TUPATOB CO JIHA OKEaHa.
9KOJIOTHICCKOHU 2. bynymue matepuansl ajisi aBUa-, MaliiHO- U
0e30MacHOCTH

IpuOOPOCTPOECHHUSL.
3. HoBble MaTepHaisl Jis1 COJTHEYHBIX OaTapeii.
4. JlekapcTBa Ha OCHOBE PACTUTEIbHBIX MTPENAPATOB




