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(manee - @TOC COO) (yrsepraen npukatom Munncrepersa obpasosanms u nayku P@ or 17.05.2012
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PaspaboTunk:

Bnagumupos J1A, npenonasatens xumuu ['AIIOY  «Teriomickuil  rocy1apcTBEHHBIA KOJLIEK
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1. IMACHOPT ITPOT'PAMMBI YYEFHOM JUCIUAILINHBI

OVY/1.09 Xumusn
1.1. Ob61acTh NPUMEHEHUsS] IPOrPAMMBI.
[Tporpamma MOKET UCIIOJIb30BaThCS APYTUMHU 1po(hecCUOHATIBHBIMU

00pa3oBaTeNbHBIMU OPTAaHU3AMMAMH, PEATM3YIOMUMH O0pa30BaTEIBHYIO MPOTrpamMmy
cpennero oomero oopazosanus B npenenax ocsoenust OIIOIT CITO na 6a3e 0CHOBHOTO
obmero ooOpazoBanus (IMIIKPC, IIIICC3). Ilporpamma cocraBiieHa Ha OCHOBE
MIPUMEPHON TPOTPaMMBbl YI4EOHOU AUCITUTUTHHBI « XUMUS TSI CIISUATLHOCTH CPETHETO
npodeccuoHanbHoro  oopazoBanus  09.02.07 HHdpopmarmoHHBIE CHUCTEMBI U
IPOTrPaMMHUPOBAHUE

1.2. MecT0 AUCUMIUIMHBI B CTPYKType OCHOBHOH mnpodeccnoHAIbLHOI
o0pa3oBaTe/IbHOM POIrPAMMBI:

[Iporpamma mo xuMuM pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM
OCBOEHHUSI OCHOBHOM 00pa30oBaTeIbHOM MpOrpamMMbl CpeAHEro oOIiero oOpa3oBaHUf,
npenacrasieHHbix B @I'OC COO, ¢ y4eToM KOHIEMIMU MPEenojaBaHusi y4yeOHOTO
npeamera "Xumus" B oOpa3oBaTenbHbIX opraHuzanmsax Poccuiickoit ®denepanum,
peanu3ylonmMx OCHOBHbIE OOpa30oBaTEIbHBIE MPOTPAMMBbI, U OCHOBHBIX IOJOXEHUN
dbenepanbHOl paboyeit mporpaMMbl BOCTIUTAHHUS.

OO01eo0pazoBaTenbHas IUCHUILUIMHA «XUMUS» H3ydaeTcs Ha 0a30BOM YPOBHE B
0011e00pa3oBaTeIbHOM  LIMKJE Yy4eOHOro IjlaHa OCHOBHOM mpodeccuoHaIbHON
oOpa3zoBarenbHOM mporpamMmbl rpynn crneruaibHoctd 09.02.07 HMudopmarmoHHbie
CUCTEMBI Y POTPaMMHUPOBAHUE

TpyaoeMKOCTh AUCHMIUIUHBI « XUMHS» Ha 0230BOM YpOBHE COCTaBJISET 72 yaca.

[IpuknagHoii MOAYydb BKIIOYAET OAWH paszaen. Pazmen 7 «Xumus B ObITY U
IIPOU3BOJICTBEHHOU NEeATENBHOCTH YEJIOBEKa» peanusyercs VIS BCEX
npodeccHii/CrienaJbHOCTe Ha MaTepuaie KEWCOB, CBS3aHHBIX C JKOJOTHYCCKOU
0€30MacHOCThIO M OIIEHKOW TTOCIICJICTBUN OBITOBOM M MMPOU3BOACTBEHHOM S TEIBHOCTH,
1o OTpacyisiM OyayIei mpodecCuoHaTBLHON NeATeTbHOCTH 00yYarOIIHXCA.

1.3. Heau wm 3aaa4yM JMCUUILIMHBI — TPeO0OBAHUSI K pe3yJbTaTaM OCBOEHMS
JAUCIUTIJINHBI:
3HaHUA 1 VYMEHUS .

D®opMyJaupoBaTh 0230Bble¢ NOHATHUS U 3AKOHbI XUMUM:

® COCTaBJISTh XUMHUYECKHE (POPMYIIBI COSTMHEHUN B COOTBETCTBUU CO CTETICHBIO
OKHCJIEHUS XUMUYECKUX 3JIEMEHTOB, UCXO/S U3 BAJIEHTHOCTH U
AIEKTPOOTPULIATEIBHOCTH:

® XapaKTepHU30BaATh XUMHYECKHE PJIEMEHTHI B COOTBETCTBUU C UX MOJIOKEHNUEM B
MEPUOAUYECKON CUCTEME XUMHUYECKUX dJieMeHTOB JI.11. MenneneeBa

Xapakrepu30BaTh THIIbI XUMHYECKHX PeaKIUii:

® COCTaBJISITh PEAKIIMU COCAMHEHUS, PA3JIOKEHNS, OOMEHA, 3aMEILCHUS,


exp:536025

OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

® COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIIMM HOHHOTO OOMEHA C y4acTHEM
HEOPraHUYECKHUX BEIIECTB

HccienoBatb CTpoOeHHE U CBOMCTBA HEOPraHUYECKHUX BeIeCTB:

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 KPUCTALTAYECKOU
pEILIETKH

e KJacCU(UITMPOBATH OPTaHUYECKHE BEIIECTBA B COOTBETCTBUU C UX CTPOCHHEM

® yCTaHaBJIMBATh 3aBUCUMOCTh (DU3UKO-XUMHUYECKUX CBOMCTB OPTaHUUECKUX
BEIIECTB OT CTPOCHUS MOJICKYJI

® 1CCJIeIOBaTh KAYECTBEHHbBIC PEAKIIMM OPTAaHMYECKUX COSAUHEHUN OTIAEIbHBIX
KJ1acCCOB

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 KAapTHUHBI MUPA, B OCHOBE KOTOPOW JIEXKAT KIIFOUEBHIC MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBl U TEOPUU XUMUM, OCBOCHHE S3bIKa HAYyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHHUS;

dbopMHpOBaHWEe W pPa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS
BCIIECTB W XUMHUYECKHUX PEAKIUNA, HEOOXOMAMMBIX i TPUOOpPETEHUs yMEHUM
OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SIBJICHUN, UMEIOIIUX MECTO B IPUPOJIE,
B IPAKTUYECKOMN U MOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHH U CHOCOOOB JIESITEIBLHOCTH, CBS3aHHBIX C HAOJIOJECHUEM H
OOBSICHEHHUEM XHUMHYECKOTO SKCIEPUMEHTa, COOIIOJIEHUEM TMpaBui 0€301acHOro
o0OpallleHHsI C BEIIeCTBaAMHU.

3ajauy AMCHMIIMHBL:
ajanrtanus OoOydYaroIMXCS K YCIOBUSIM JUHAMUYHO pPa3BUBAIOLLEIOCS MMpa,
(dbopMUpOBaHNE WHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,




COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO TPAMOTHBIX PEIIEHUA B KOHKPETHBIX
JKA3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BEIECTBAMU U UX IPUMEHECHHEM;

dbopmupoBaHUEe y 00YYAIOIIUXCSl KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHUE NJIsi PA3JIMYHBIX BUJIOB JCATEIBHOCTU: PEIICHUS
npobJjieM, TIOMCKa, aHanmu3a W 00pabOoTKM HH(pOpMAIUMK, HEOOXOAUMBIX IS
NPUOOPETEHUST ONBITA JACSITEIBHOCTH, KOTOPasl 3aHMMAEeT Ba)KHOE MECTO B MO3HAHUU
XUMHUH, a TakKe JUIsl OLIEHKM C MO3ULUK 3KOJOTMYECKOM OE€30IacHOCTH Xapakrepa
BJIUSHUSA BELIECTB M XMMHUYECKUX IPOLIECCOB HA OPraHHU3M YEJIOBEKAa M MPUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HMHTEIUIEKTYallbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00YyYarolUXCs: CHOCOOHOCTH CaMOCTOSITENIbBHO NPHOOPETATh HOBBIE
3HAaHUS [0 XMMHUU B COOTBETCTBUHU C KU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIb30BaTh
COBpEMEHHBIE HHPOPMAIIMOHHBIE TEXHOJIOTUY AJIs IOMCKA U aHaIM3a y4eOHO! U Hay4HO-
HOIYJISIPHOM UH()OPMALIMY XMMHUECKOTO COJIEP/KaHNUs;

(dbopMUpOBaHHE U Pa3BUTHE Yy OOYYarOIIMXCS ACCOLMATHUBHOIO M JIOTUYECKOTO
MBILUIEHHSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBbI, B YAaCTHOCTH, IpPHU IUIAHUPOBAHMM U MPOBEACHUH XUMHUYECKOIO
IKCIEPUMEHTA;

BOCIHUTAHUE Y 00yUaronmxcs yOeKIeHHOCTH B TyMaHUCTUYECKOW HApaBJICHHOCTH
XUMHUHU, €€ BaXHOM poOJM B PEIICHUH TIJI00aTbHBIX MPOOJIEM PpPALMOHAIBHOTO
IPUPOAOIOIb30BAHUS, TIOMOJHEHHUS] JHEPreTUYECKUX PECYpPCOB M COXPAHEHUS
OPUPOAHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOr0 OTHOLICHUS K
OpUPOAE M CBOEMY 3JIOPOBBIO, @ TaKXe NPHOOPETEHHs] OIbITa HCHOJb30BaHUS
TIOJIYYCHHBIX 3HAHWH IS TIPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAIlUSX, CBSI3aHHBIX C
XUMUYCCKUMH SIBIICHUSIMH.

1.3.2. IlnanupyemMble pe3yJbTaTbl 0CBOEHHsI 0011€00pPa30BaATEIbLHOM M CIIUTLIMHBI
B coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

B pesynprare wu3ydeHUs] JUCHUILIUHBI «XUMHs» OyayT CcHOPMUPOBAHBI
CIEIYIONINE 001Ire KOMIIETEHIIHHU:

OK 01. BsiOupats cmocoObl pemieHus 3aga4 MPOoPEecCHOHATBHON IeSATeIbHOCTH
MPUMEHUTENHHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonb3oBaTh COBpPEMEHHBIE CPEACTBA IMOMCKA, aHAIW3a U MHTEpHpEeTaluu
uHbopMaluu, W HWHPOPMAIMOHHBIE TEXHOJOTMHM I  BBIOJHEHUS  3a7ad
npodeCCUOHAIBHON JIeATEIbHOCTH;

OK 04. D¢ hexTnBHO B3aUMOJEHCTBOBATh U PabOTaTh B KOJUIEKTUBE 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,
NPUMEHATH 3HAHUS 00 M3MEHEHWHU KIIMMaTa, MPHUHIMIIBI OEpexIMBOro MPOU3BOICTBA,
3¢ (EeKTUBHO AEWCTBOBATH B UPE3BBIYAMHBIX CUTYAIINAX;



B pesynbpraTe u3yueHus: JUCHUILTUHBI « XUMU» OyayT chOpMHPOBaAHBI CIIETYIOIINE
JIn4HOCTHBIE  pe3yJbTaThI ocBoeHHMs  mnpeamera  "Xumwus" OTPAKAIOT
chOpMUPOBAHHOCTh ~ OMbBITAa TO3HABAaTENbHOM M  MPAKTUYECKOW  JEATEIBHOCTH
00y4aromuxcs Mo peanu3aliy NPUHATHIX B 001IeCTBE IICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa’kIaHCKOT'0 BOCIIMTAHUS:

OCO3HAaHUSI OOYYAIOIIMMHUCS CBOUX KOHCTHUTYIIMOHHBIX TIpaB M 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COIMAJIbHBIX HOPMax U MpaBUiIaX MEXIMYHOCTHBIX OTHOUICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATEIBHOCTH MPU CO3JaHUM YYEOHBIX
MPOCKTOB, PEIICHUU YYEOHBIX W TO3HABATEIBHBIX 3aJ1a4, BBHIMOJHEHUH XMUMHUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHUBBI, HAMEPECHHUS, JOTUKY U apryMEHTHI
JIPYTUX TIPU aHAJIU3€ PA3IMYHBIX BUJIOB YICOHOM NESITEIHLHOCTH;

2) IaTPUOTUYECKOTO BOCITMTAHMSI:

IIEHHOCTHOI'O OTHOIICHHUS K UCTOPUYECKOMY M HAYYHOMY HACJICAUIO OT€YECTBEHHOM
XAMHUH;

YBa)KCHHS K IIPOIIECCY TBOPUYECTBA B 00IACTH TCOPUH U TTPAKTHUECKOTO MPUMEHEHUS
XUMHHM, OCO3HAHHUS TOTO, YTO JOCTHXEHHMS HAyKH €CThb pe3yJbTaT JJIMTEIbHBIX
HAOJIIOJICHUM, KPOIMOTJUBBIX JKCIEPUMEHTAIBHBIX IMOWCKOB, TMOCTOSIHHOTO TpyJa
YYEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B TOJYYEHUU W TIOCJICAYIOIIEM aHaJu3e
nH(pOpMaIK O MIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMMUH;

3) IYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHHMBAaTh CHUTYaIlMH, CBS3aHHBIC C XUMHUYECKHUMU SBICHHSIMHU, W
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
1 IICHHOCTH,

TOTOBHOCTH OLICHHUBAaTh CBOE MOBEJACHHUE M MOCTYIKH CBOUX TOBAPUIIECH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) dbopMupoBaHUs KYJILTYPLI 3JJ0POBbS:

MMOHMMAaHMS IIEHHOCTEH 370pOBOro M 0e30macHoro odpasa >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIGHHS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
310POBBIO;

co0JTr0IeHUS TTpaBUII 0€30MacHOT0 0OpalleHusl C BEIIECTBAMHU B OBITY, TOBCEHEBHOM
JKW3HU U B TPYJIOBOU JIEATECIHHOCTH;

MOHMMAHMS LIEHHOCTH TPaBUJl UHAUBUIYAIBHOTO W KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOACH;

OCO3HAHMS TIOCNEJACTBUNA W HENPUITHS BPEAHBIX MPUBBIYCK (YymOTpeOIeHus
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5) TPYA0BOrO BOCIIMTAHHUS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIICIOBATEIHCKOMN ACSITEIBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACATEIbHOCTH;




YCTAaHOBKM Ha AaKTHBHOE y4aCTHE€ B PELICHUM NPAKTUYECKUX 3a/1a4 COLMAJIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTHIECKOMY M3YYCHHIO Tpodeccrii pa3muyHOro pojaa, B TOM YHUCIIE
Ha OCHOBE ITPUMEHEHHUS MPEIMETHBIX 3HAHUUN 110 XUMUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPHH OOpa3oBaHUS,
Oynymeid mpodeccuu M peanu3ali COOCTBEHHBIX >KM3HEHHBIX IUJIAHOB C YYETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEH
00I1IeCTBA;

6) PKOJIOTUYECKOTO BOCITUTAHUSI:

HKOJIOTHYECKH  11eJIeCOOOPa3HOr0 OTHOIIEHUS K TMPUPOJIe, KaK HCTOUYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHMMAHUSl  TJIO0ATBHOIO  XapakTepa HSKOJOTMYECKUX MpoOJieM,  BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHUSI HEOOXOAMMOCTH HCIOJIL30BaHUS JOCTHUXKEHUM XUMHM IS PELICHUS
BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HENPUATHS JNEWCTBUW, NMPUHOCAIIMX BpEI OKPYKAIOUIEH NPUPOTHON
cpede, yMEHHUsI TPOTHO3UPOBATh HEOJArOMPUSITHBIE HSKOJOTHMYECKUE TOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOIO SKOJIOTUUYECKOTIO MBIIUIEHHUS, IKOJIOTHYECKON KYJIBTYpPHI, OIbITa
JESATENBHOCTH 3KOJOTMYECKOW HAIIPaBIEHHOCTH, YMEHUSI PYKOBOACTBOBATHCS HMMHU B
MO3HABATENIbHON, KOMMYHUKATHUBHOM U COIMATIBLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHSI
aKTUBHO MTPOTUBOCTOSITH UCOJIOTUH XeMopoOuH;

7) ICHHOCTU HAYYHOTO MO3HAHHUS:

c(hOpMHPOBAHHOE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAHUS CHEU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ pojiu B (popMHUpOBAHUU
pPallMOHAJIBHOTO HAy4YHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTaBICHUS 00
OKPYXarIIeM MHUPE KaK O €IUHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHWUU MPUPOJIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuH Mpo0JieM COXpaHEHUs MPUPOTHOTO PAaBHOBECHS;

yOEXIEHHOCTH B 0CO00# 3HAUMMOCTH XUMHUHU JIJI COBPEMEHHOMN IUBUIIN3AIINM: B €€
I'YMaHUCTUYECKOW HaIpaBICHHOCTH W BaXHOM pOJIM B CO3JaHUM HOBOM 0asbl
MaTepUANbHOU KYJIbTYphI, PEIICHUU TIOOATBHBIX MPOOJEeM YCTOMYHUBOTO Pa3BUTHS
YEJI0BEUYCCTBA - CHIPHEBOM, YHEPTETUUCCKOM, TUIIEBOM M SKOJIOTMIECKON O€30ITacHOCTH,
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
(aKTOB U UMEIOIIMXCA JAHHBIX € LEbI0 MOJYYeHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HMCIOJIb30BaTh XMMUYECKHE 3HAHUS IJISl PelIeHUs
po0JIeM B peasibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKOMN AESTEIbHOCTH;




TOTOBHOCTHU M 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
NEATEeIIbHOCTH.

MeTtanpeamMeTrHble pe3yJbTaThl OTPAXAIOT OBJIAJCHUC YHHBEPCATbHBIMA
y4e€OHBIMU TT03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSIMU.

OBnajzieHNe YHUBEPCATbHBIMU YUYEOHBIMU ITO3HABATEIbHBIMU JICHCTBUIMMU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

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

OTIPEJIEIIATH 1ENIU JeATEILHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTB PE3YJIbTaThl ICSITEILHOCTH C TOCTaBIECHHBIMU LIEISIMU;

WCITOJIB30BATh MIPU OCBOCHUY 3HAHUH MPHUEMBI JIOTHYECKOTO MBITIUICHUS - BBIICIATh
XapaKTEPHBIC MPU3HAKU TOHATHH M YCTAHABIMBATh MX B3aMMOCBS3b, HCIIOIH30BaTh
COOTBETCTBYIOIIHE IMOHSATHS JJIs1 OOBICHEHUS OTACIBHBIX (PAKTOB U SBICHUM;

BBEIOMPATh OCHOBAHHWS M KPUTEPUHU IS KIACCH(DUKAIIUU BEIICCTB M XUMHUYCCKUX
peaKuui;

yCTaHABIMBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXIY N3y4aeMbIMH SBJICHUSMU;

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

MPUMEHSTh B TMPOIECCE IMO3HAHMS, HUCIOJIb3yeMble B XUMHUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOICIbHBIC MTPEACTABICHHS - XUMHUYECKHI 3HAaK
(cuMBOJI) BJEeMEHTa, XUMHUYecKas (opMyla, ypaBHEHHE XUMUYECKOW PEaKIH - MPHU
perieHuN y4eOHBIX MMO3HABATEIBHBIX W MPAKTUYECKHUX 3a1ad, MPUMEHSATHh Ha3BaHHBIC
MOJICNTBHBIE TIPEJCTABICHUS I BBISIBJICHHUS XapaKTEPHBIX IPU3HAKOB HM3y4aeMBbIX
BEIIECTB U XUMHUYCCKUX PEAKIIHH.

2) 6a30BbIC HUCCIIEIOBATEILCKIE ICUCTBHS:

BJIAJICTh OCHOBAMH METOJI0B HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKHUX PEAKITUH;

dbopMynIUpoBaTh LETU U 3aJa4d HUCCIICIOBAHMS, WCIIOIL30BaTh MOCTABJICHHBIC U
CaMOCTOATENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KaUYE€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JyIsi (POPMHUPOBAHUS TUIIOTE3bI O MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

BJIAJICTh HABBIKAMHU CAMOCTOSATEILHOTO MNIAHUPOBAHUS U MIPOBEJICHUS YUSHUYECKUX
DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIupoBaTh OOOOIICHHS U
BBIBOJIBI OTHOCHUTEIBLHO JIOCTOBEPHOCTH PE3yJbTAaTOB WCCIIECIOBAHUS, COCTABIATh
000CHOBaHHBIN OTUET O MPOJIeTIaHHON padoTe;

MPUOOPETATh OMBIT YUYCHUYECKON UCCIIeIOBATEICKON U TPOCKTHOM JEATEIbHOCTH,
MPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY MTOUMCKY METO/IOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B ITO3HAHMUS.

3) paboTa ¢ uHhopMaIUei:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HHPOpMaluu (HAy4YHO-TIOMYJsIpHas
JUTEpaTypa XMMUYECKOTO COJIepKaHus, CIpaBOYHbIE MOcoOus, pecypcbl MHTepHeTa),




aHAJIM3UPOBATh UH(OPMALIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMMPOTHUBOPEUYUBOCTH;

dbopMynIupoBaTh 3aMPOCHl U IPUMEHSAThH PA3NUYHBIE METO/BI IIPU MOMCKE U OTOOpE
uHbOopMaIuu, HeOOXOAUMOM /IJIsl BBIMOTHEHUS YUeOHBIX 3aa4 ONPEACICHHOTO TUTIA;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMY HpPEICTaBICHUS HH(POpPMAIUU
(cxembl, rpaduKu, AUATPAMMBI, TAOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KAaUE€CTBE CPEACTBA IPU pabOTE C XMMHUYECKOH
uHpOpMalMe: IPUMEHATh MEXIpeIMETHbIE (PU3NUECKUE U MATEMAaTUYECKUE) 3HAKU U
CUMBOJIBI, (hopMyIIbl, aOOpeBHATYPbI, HOMEHKIIATYPY;

UCIONB30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISTHOCTH.

OBaicHNE YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUIMM:

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

BBICTYNIaTh C MPE3CHTALMEH pe3yJbTaTOB I03HABATEIbHOW JIESITEIBHOCTH,
NOJIYYEHHBIX CaMOCTOSITEIbBHO WM COBMECTHO CO CBEPCTHUKAMH MPU BBHINOIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, IPaKTUYECKOW pabdoThl MO MCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peal3alii y4eOHOro NMpoeKkTa U (POpMyIHpOBaTh BBIBOABI IO
pe3ynbTaTaM IPOBEACHHBIX HCCIENOBAHUNM IIYTEM COIVIACOBAHMS NO3ULMNA B XOJI€
o0cykieHnst 1 0OMeHa MHEHHSIMU.

OBazicHUE YHUBEPCAIbHBIMU PETYJIATHBHBIMY JICHCTBHUIMMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYILIECTBIIATH CBOIO  ITO3HABATEIBHYIO
NEeSATEIbHOCTb, OINpEeneNsisi €€ IeId MW 3aJaud, KOHTPOJMpPOBAaTH M 1O Mepe
HEO0OXOMMOCTH KOPPEKTUPOBATH MPEAJIAraeMblil aITOPUTM JIEUCTBUM MPHU BHIMOJIHEHUU
y4eOHBIX M HCCIIEOBATENbCKUX 3aJ]1ay, BhIOUpaTh Hanbosiee 3(h(PEeKTUBHBIN CIIOCOO UX
pEelIeHus C YYETOM MOJYy4YEHHUs HOBBIX 3HAHUI O BEIIECTBaX U XMMUYECKUX PEaKIUX;

OCYUIECTBJISITh CAMOKOHTPOJb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOILICHKH.

IIpeameTHbIe pe3yJibTATHI 0CBOCHUA Kypca ""Oprannyeckass xumus'"
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MPEICTABICHUN 0 XUMHYECKON COCTABIISIOIICH €CTECTBEHHO-
Hay4YHOM KapTUHBI MUPA, POJIU XUMHH B IO3HAHUU SIBJIEHUI NPUPOJIBI, B
(OpMUPOBAHNY MBIIUICHUS U KYJIBTYpPbI JINYHOCTH, €€ (PyHKLIIMOHAIBHOM IrpaMOTHOCTH,
HEOOXOMMOM I PelIeHUs] MPAKTHUECKUX 3a7a4 U SKOJIOTHYECKH 000CHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[0POBbIO Y IPUPOIHOM CPELIE;

BJIJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET:

OCHOBOIIOJIATAIOIIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, »JJIEKTPOHHAs
000JI0uKa aroma, MOJIEKYJa, BAJEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, XUMHUYECKas
CBsI3b, CTPYKTYpHasi GpopMmyna (pa3BepHyTas U COKpalllEHHas), MOJIb, MOJISIPHAsl Macca,
MOJISIpHBIN 00BEM, YIIIEPOIHBIN CKeNeT, (PyHKIMOHANIbHAS TPy, pajAuKall, U30MEpHUs,
WU30MEpBl, TOMOJIOTUYECKHH  Psf, TOMOJIOTH, YIJIEBOAOPOIBI, KHCIOPOX U




a30TCoJlepKalllue  COEJAMHEHMS,  MOHOMEpP, IMOJHUMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS );

TEOPUH U 3aKOHBI (TEOpHUsl CTPOEHMs opraHmyeckux BemectB A.M. byrtieposa,
3aKOH COXPAaHEHHS MACChl BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUN A3bIK XHUMHH;

MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE MOHMMAaHHUS MPUYMHHOCTH M
CHUCTEMHOCTH XMMUYECKUX SIBICHUH, (PAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX, COCTABE,
MOJIYYeHUH ¥ 0€30MacHOM MCIOJIb30BAHUM BaXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOM JAEATEIbHOCTH YEJI0BEKA;

chOpPMHPOBAHHOCT, YMEHUW BBISABJIATh XapaKTEepHblEe NPU3HAKU TOHITHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHME IIOHATUS IpPHU
ONMCAaHUM COCTaBa, CTPOCHHMSI U IIPEBPALICHUI OPraHUYECKUX COCIUHEHUN;

c()OPMHPOBAHHOCTh YMEHHUW MCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY IS
COCTaBJICHUS] MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BepHYTOM, COKpaIlleHHOH) (HopMys
OpraHUYECKUX BEUIECTB M YPaBHEHUN XMMHUYECKUX pPEaKIUi, U3rOTaBIMBATh MOJEIU
MOJIEKYJT ~OpPraHMYECKMX BELIECTB M WUIIOCTpAMM HMX XHMHYECKOrOo U
IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIUBATh MPUHAJIEKHOCTh HM3YyYECHHBIX
OpraHUYECKUX BEUIECTB IO UX COCTABY M CTPOEHUIO K OINPEACICHHOMY Kilaccy/rpymnie
COEIUMHEHUN  (YriIeBOJOpPOABI, KHUCIOPOA W  a30TCOAEpXKalllue€  COEIUHEHMS,
BBICOKOMOJIEKYJISIDHbIE COEIMHEHUs), JaBaThb WM Ha3BaHUS IO CHCTEMaTU4YEeCKOU
HoMeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHAIIbHBIE HA3BaHUSI OTHEJIBHBIX
OpraHMYECKHUX BELIECTB (ITUJIEH, NPONWIEH, alleTUJICH, 3TUJICHIJIUKOJb, TIULEPHUH,
deHon, ¢opManbaerua, aueTalbIerusl, MypaBbUHAs KHCIOTa, YKCYCHas KHCIIOTA,
OJIEMHOBAs KMCIIOTA, CTEAPUHOBAs KUCJIOTA, III0K03a, (PPYKTO3a, KpaxMal, LeJI0103a,
[JIMLIMH);

c(OpPMHPOBAHHOCTh YMEHUS ONPEEIATH BUAbl XUMHUYECKOW CBS3H B OPraHUYECKHUX
COEIMHEHMSIX (OIMHAPHBIE U KPATHBIE);

cOPMHPOBAHHOCTh YMEHHUS NPUMEHATh TOJIOXKEHUS TEOPUU  CTPOCHHUSA
oprannueckux BemiecTB A.M. BytiepoBa s 0OBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX
BEIECTB (METaH, 3TaH, dTUJICH, MIPOMWJICH, aleTuiieH, Oyranuen-1,3, MeTuiOyTaaueH-
1,3, OeH30i1, METaHOJ, 3TaHOJ, STHICHIJIUKOJb, TIUIEPUH, (EHOJ, aleTaabAerui,
MypaBbUHAasl M YKCYCHasl KHUCIJIOTBI, IJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTAa), WJUIFOCTPUPOBAaTh TE€HETHUYECKYIO CBSI3b MEXJIY HUMH YpPaBHEHMSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

cOpPMHUPOBAHHOCTh YMEHHMsI XapaKTE€pU30BaTb HCTOUYHHUKH YIJIEBOJOPOIHOTO
ChIpbs (HEQTh, MPUPOIHBIN Ta3, yrojib), CHOCOOBI UX MEPEPabOTKH U MPAKTUUYECKOE
pUMEHEHUE NPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMUYECKUM YPaBHEHUSIM
(Maccel, 0O0bema, KOJIMYECTBAa HMCXOJHOTO BEIIECTBA WM MPOAYKTa pEaKIMu IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOAYKTOB
peakIun);



chOpMHPOBAHHOCTh, YMEHUW BIIAJIETh CHUCTEMOW 3HAHWA OO0 OCHOBHBIX METOJAX
HAy4YHOI'O MO3HAHMS, UCIOJIb3YEMbIX B XMUMHUHU MPU U3YyYEHUU BEUIECTB U XMMHUYECKHX
SABJICHUN (HaOMIOAEHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHMS U1l MPUHATHS PEIICHU B KOHKPETHBIX U3HEHHBIX
CUTYALUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

c(OpPMHPOBAHHOCTh YMEHWUW COOJIOJATh TMPAaBHJIA TIOJB30BAHUS XUMHUYECKON
NOCYJI0i U 1abopaTOPHBIM 000PYI0BaHKEM, a TAKXKE MTpaBuiIa 0OpalieHus ¢ BEIIeCTBaMU
B COOTBETCTBHUHU C MHCTPYKIUSMU 110 BHITOJHEHUIO JTA00OPATOPHBIX XUMUUYECKHX OIBITOB;

chOpPMHUPOBAHHOCT, ~YMEHHMM  IUJIAHUPOBaTh M BBIIOJHATH  XUMHYECKHM
HKCIIEPUMEHT (MPEBpAILEHUs OPTraHWYECKUX BEHIECTB MPU HArpEeBaHUM, IMOTyYCHUE
TWICHA W HU3yYEHHE €Tr0 CBOWCTB, KAUYECTBEHHBIC PEAKIMM OPraHWYECKHUX BEIIECTB,
JieHaTypauus OeJIKOB MpU HarpeBaHUM, L[BETHBIE PEaKIMHU OEJIKOB) B COOTBETCTBUU C
npaBUIaMi TEXHUKHA O€30MACHOCTU MpU OOpAIEHHWH C BEIIECTBAMHU U JJAOOPATOPHBIM
000pyIOBaHUEM, NPEJICTABIATh PE3YyNbTaThl XMMHUYECKOTO 3KCIIEpUMEHTa B (opme
3aMKMCH YPABHEHUN COOTBETCTBYIOIIMX PEAKIUi U (POPMYIMPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB;

cOPMHPOBAHHOCTh ~ YMEHUM  KPUTUYECKH  aHAJIM3UPOBATH  XHMHUYECKYIO
uH(pOpMAIUIO, TOJIYYaEMYIO U3 pa3HbIX UCTOYHUKOB (CpeAICTBA MaCCOBOM MH(pOpMALUH,
WHTEepHET U IpyTrux);

c(OpMUPOBAHHOCTh YMEHHM COOJI0aTh MpaBUjIa 3KOJIOTMUECKU LEIeco00pa3HOro
NOBE/IEHUS B OBITY U TPYJOBOMU JIEATEIBHOCTH B IIEJIAIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpY)KaroIEeW MPUPOAHOW Cpelibl, OCO3HABaTh OIACHOCTh BO3JCHUCTBHUS Ha KHBBIC
OpPraHU3MbI ONPEACICHHBIX OPraHMYECKUX BEUIECTB, TOHUMAs cMbICI Tokaszaresns 11K
(mpeaenbHO  JTOMYCTUMOM  KOHLIEHTPAllMW), TMOSCHATh Ha TMpUMepax CHocoObI
YMEHBUIEHUS U NPEIOTBPAILECHHS UX BPEAHOIO BO3/IEHCTBUS HA OPraHU3M UYEJIOBEKA;

Ui o0ydarouuxcsi € OTPAaHUYEHHBIMM BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHATh 3HAHUA OO0 OCHOBHBIX JIOCTYNHBIX METOJaX IO3HAHUA BELIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJETBIX M CIa0OBUIAIIMX OOYYaIOMIMXCA: YMEHHE HMCHOJb30BaTh pelibe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anucu XuMU4ecKux GopMyiL.

IIpeameTHbie pe3yabTaTbhl O0CBOeHHMs Kypca "OOmassi M HeopraHum4veckasi
XUMHUSA'" 0TPAKAIOT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN 0 XUMHUYCCKOW COCTABIISIIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUH SIBJICHHUM MPUPOIBI, B POPMUPOBAHUU
MBIIIICHUS W KYJBTYPBI JIMYHOCTH, €€ (YHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOIUMOM
JUISL peIlIeHUs MPAKTUUYECKHX 3a/7ad W IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U PUPOJTHOU CPEJE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOpask BKJIFOYAET:

OCHOBOIIOJIAraloNIUe MOHATHSA (XMMUYECKHH 3JIEMEHT, aToM, M30Tom, s-, P-, d-
AJIEKTPOHHBIE OPOUTATIM ATOMOB, UOH, MOJIEKYJIa, MOJIb, MOJISIPHBI 00BEM, BAJICHTHOCTD,
AIIEKTPOOTPUIIATENILHOCTh, CTEMEHb OKHUCICHMS, XHUMHYecKash CBs3b (KOBaJEHTHas,
MOHHAsl, METAJUIMYECKas, BOJIOPOIHAS), KPUCTAIIIMYECKAsl PEIIeTKA, TUIIbI XUMUYECKUX
peaKkuui, pacTBOp, ANEKTPOJIUTHI, HEANEKTPOIUTHI, JICKTPOJIUTHYECKAS JUCCOLUALINS,



OKHCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHUYECKOM pEaKIUU, XUMHAYECKOE
paBHOBECHE);

TEOPUU U 3aKOHBI (TEOpHs AJNEKTPOJIUTHUUYECKOM TUCCOLMALNM, MEPUOAUYCCKUM
3akoH [[.MI. MenpaeneeBa, 3aKOH COXpPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAaHCHUS W
MpEBPAIEHUS PHEPTUU NPYU XUMUUECKUX PEaKIHIX ), 3AKOHOMEPHOCTH, CHUMBOJIMYECKUN
SI3bIK XMW, MUPOBO33PEHUYECKUE 3HAHUS, JICKAITME B OCHOBE IOHUMAaHUsI IPUUYUHHOCTH
U CHUCTEMHOCTH XUMHUYECKHX SIBJICHHH, (PaKTOJOTMYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHUH M 0O€30IaCHOM HCIOJIb30BAHUU BAKHEWUIIIUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM I€SITEIbHOCTH YEJIOBEKA;

chOpPMHPOBAHHOCT, YMEHUW BBISABJIATh XapaKTEepHblEe NPU3HAKU TOHITHH,
YCTAaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS TMIPH
ONMCaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJB30BaTh XUMHUYECKYIO) CHUMBOJUKY IS
cocTaBlieHHs] (POPMYJT BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUNA, CUCTEMATHYECKYIO
HomeHnknatypy (IUPAC) u TpuBHalibHBbIE Ha3BaHUSI OTIEIBHBIX HEOPTaHUYECKHUX
BellleCTB (yrapHbIi ra3, yriaeKuciblii ra3, aMMHak, raiieHasi U3BeCTh, HEralieHast u3BeCTh,
MUTHhEBAs COJA, MTUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU OMNPENENATh BAJICHTHOCTh U CTENEHb OKHUCIICHHS
XAMHUYECKUX AJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3U
(koBaJieHTHasi, WMOHHAs, METAJUIMYECKasi, BOJOPOJHAs) B COCAUHEHUSAX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA (aTOMHAs, MOJIEKYJIsIpHAsi, MOHHAS,
MeTaJInYecKas), XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUHN YCTAHABJIMBATH MPUHAIICKHOCTH HEOPTaHUYECKUX
BEII[ECTB TI0 WX COCTaBY K OIPEACICHHOMY KJIAacCy/TPYyIle COeNMHEHUH (TIPOCThIC
BEI[ECTBA - METAJUIBl U HEMETAJJIbl, OKCHJIbI, OCHOBAaHHUS, KHUCJIOTHI, amM(pOTEpHbIE
TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICT Tepuoauueckoro 3zaxona JI.U.
MenzaeneeBa M JIEMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBHYIO M
MPOTHOCTUYECKYIO (DYHKITUU;

c(OpPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUYECKUX dJeMeHTOB 1 - 4 mepuonoB Ileproanueckoil CHUCTEMbI XUMHUYECKHX
anemeHToB [[.M. MeHneneeBa, ucnosb3ys NOHATHUS "'s-, P-, d-37eKTpOHHBIC opOuTanu",
"SHEpreTuYecKre YpoBHH', OOBICHITH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XAMHUYECKUX 3JIEMEHTOB UM MX COCIMHEHUW MO mepuogaM u rpynmnam llepuogmueckoi
CUCTEMBbI XUMHYECKHUX dJIeMeHTOB J[.11. MeHnnaeneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIHE XUMHUUYECKHE
CBOWMCTBA  HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,  IOJTBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKAYy HEOPraHMYECKUMHU BEIIECTBAMU C
MTOMOIILI0 YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATh XHUMHUYECKHUE PEAKIUU TI0
Pa3IMYHBIM [IPU3HAKAM (YHCITY U COCTABY PEAarupyrouuX BeIIeCTB, TEMI0BOMY 3P HEKTy
peakiMy, HM3MEHEHHIO CTENeHEel OKHUCIEHHUS JJIEMEHTOB, OOpaTUMOCTH pEaKlUu,
YYaCTHIO KaTaau3aTropa);



c(hOpMHPOBAHHOCTh YMEHUW COCTaBIIATH YPABHECHHS PEAKIUA Pa3TMYHBIX THUIIOB,
MOJIHBIEC ¥ COKPAIICHHBIE YPAaBHEHUS PEAKIIUA MOHHOTO OOMEHA, YUUThIBAs YCIOBHUS, IPU
KOTOPBIX 3TH PEAKIIUU UAYT JI0 KOHIIA;

chOpPMHPOBAHHOCT, ~ YMEHUW  TPOBOJWUTH  PEAKIMH,  MOJITBEPKIAIOIINE
KAueCTBECHHBI COCTAB PA3JIMUYHBIX HEOPTaHUUYECKUX BEILECTB, PACIIO3HABATH OINBITHHIM
MyTEM MOHBI, MPUCYTCTBYIONIUE B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB;

chOpMHPOBAHHOCTh  YMEHHH  pacKpbIBaTh CYyIIHOCTb  OKHCIIUTEIBbHO-
BOCCTAaHOBUTEJBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOrO OanaHca 3TUX
peakuuii;

c(OpPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOM
peakiMu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIECHUS XMMHUYECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHelIHero Bo3aerctsus (mpunuui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh XUMUYECKHUE MPOLIECCHI, JISKAIIUE B
OCHOBE TMPOMBIIIJICHHOTO TMOJIYYEHHS CEPHOM KHUCIOTHI, aMMHAaKa, a TaKxke
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX U SKOJIOTHYECKHUX
npo0JieMax XUMHUUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MIPOBOJIUTH BBIUUCICHUS C UCIIOJIH30BAHUEM MOHSITHUS
""MaccoBas J10J1s1 BEIIECTBA B pacTBOpE", 00BEMHBIX OTHOIIICHHUM Ta30B MPU XUMHUUYECKUX
peaKIusax, MacChl BEIECTBA WM 00beMa ra30B M0 W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00beMy OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOro 3 dexra
peaKuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEILIECTB, IPEBPAICHUS U COXPAHEHHUS
SHEPIUH;

chOpMHPOBAHHOCTh YMEHUW COOMIOJaTh MpaBUiia MOJIb30BAHUS XHUMHYECKOU
MOCY/I0¥ U Tab0paTOPHBIM 000PYI0BAHKEM, a TAKXKE MTpaBUiIa 0OpaIeHus ¢ BEIIeCTBAMU
B COOTBETCTBUHU C UHCTPYKIUSMHU TI0 BHITIOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMH  IUJIJAHUPOBATh M BBIMOJHITH  XUMUYECKHUHN
SKCIEPUMEHT (paslioKeHUEe TMepoKCcHaa BOAOpOAa B TMPUCYTCTBUM KaTajlu3aTopa,
ONPENECTICHUE CPENIbl PACTBOPOB BEIIECTB C MOMOIIBI) YHHUBEPCAIBHOTO WHIWKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOW PEaKIuu, PeakiiMi MOHHOTO
o0MeHa, KaueCTBEHHbIE PEaKIuu Ha Cyyb(at-, KapOOoHAT- U XJIOPU/-aHUOHBI, HA KAaTHOH
aMMOHHUSI, PEIICHHUE IKCIIEPUMEHTATIBHBIX 3a7a4 1o TeMaM "Metamuibl" u "Hemeransr")
B COOTBETCTBUU C MPABUIAMU TEXHUKW 0€30MacHOCTH MPU 0OpallleHUH C BEIlleCTBaMU U
7abopaTOpHBIM  00OpYyIOBaHUEM,  TPEACTABISATH  PE3yJAbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (opme 3amucu ypaBHEHUM COOTBETCTBYIOIIMX PEAKIUNA U
(bopMyIMpPOBaTH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIM3UPOBATh  XUMHUYECKYIO
uHoOpMaIMIo, TOJIYYaeMyld H3 pPa3HbIX HCTOYHMKOB (CpEICTBa MacCOBOM
KOMMYHUKalK, MTHTEpHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOIIOAATH MPaBUIIa SKOJIOTHYECKH 1EIeCO00pa3HOTo
MOBEJICHUS B OBITY U TPYAOBOM JEATEIIBHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>Karollled NPUPOJHOM Cpelbl, OCO3HABaTh OINACHOCTb BO3JICUCTBUS HAa IKUBbBIC
OpraHu3Mbl ONPEACICHHBIX BEMIECTB, MOHMMas cMbica nokazarens [IJIK, moscHsITe Ha
IpUMEpPax CIocoObl YMEHBIIEHUS U MPEJOTBPAILCHUS] UX BPEIHOIO BO3ICHCTBUA Ha
OpraHu3M Y€JIOBEKa;



Ui O0y4aromMxcs € OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBBS: yMEHHE
NPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJax I[O3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS CJIETBIX M CIA00BUASIIMX OOYYaIOUIMXCS: YMEHHE MCIOJb30BaTh pesibe(hHO
TOUEUHYIO cucteMy obo3Hauenuit JI. bpaiins nns 3anucu XxuMudeckux (Gopmyit.

1.3.3. B pe3ynbpTaTe ocBoeHus 061meodpazoBaTenbHoi auctuumabl OY /1.09
Xumusi 00ydaroNHiAcs JOJDKEH c(hOpMUPOBATH TUIHOCTHBIC PE3YIIBTATHI
POTPaMMBI BOCITUTAHUS

Kon imyHoCTHBIX
pe3yJIbTaToB
U —— JIn4HOCTHBIE pe3yJIbTaThI
peau3aluy NPorpaMMbl BOCIIUTAHUS
NPOrpaMMblI
BOCIIUTAHUSA
JIP 6 OpueHTHPOBaHHBIN Ha MPO(ECCHOHATLHBIC TOCTHKCHHUS, ICATEIHHO
BBIpa)KAIOLINH [TO3HABATENIbHBIE HHTEPECHI C YUETOM CBOUX CIIOCOOHOCTEH,
00pa3oBaTebHOTO U MPO(heCCHOHATEHOTO MapUIpyTa, BHIOpaHHOK
KBaTM(UKAITIH
JIP 16 IIpuHUMAIOIIKI OCHOBBI YKOJIOTUYECKOU KYJIBTYPbI, COOTBETCTBYIOLIEN
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJICHUS, TPUMEHSIOIIUI OIBIT
HKOJIOTMYECKH OPUEHTUPOBAHHON pe(IeKCUBHO-OIIEHOYHOMN U MPaKTUYECKON
JeSITeIbHOCTH B dKU3HEHHBIX CUTYalUsIX U MpodeccuoHaabHON
JIeSITEIbBHOCTH
JIP 19 JeMOHCTpUpYIOLIUI YPOBEHb IIOATOTOBKH, COOTBETCTBYIOLIUI
COBPEMEHHBIM CTaHAAapTaM U MEePEA0BbIM TEXHOJIOTUSAM, TIOTPEOHOCTIM
PETHOHAJIBHOTO PHIHKA.




1.4. KosinyecTBO 4acoB HA OCBOEHHE MPOrpaMMbl M CIIUNJIMHBI:

Jis crienuanbHOCTH:

09.02.07 MudopmanmoHHbIe CUCTEMBI U IIPOTPAMMHUPOBAHHE

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

Y4eOHast Harpy3ka Bo B3aUMOJICHCTBUH C TIperoiaBareiieM - 72 Jaca;
8 MoM uucine:

- TabopaTopHbBIE U MpakTUdYecKue 3ausaTus - 10 yaca

- camocTosTeNnbHas padoTta — 0 yacoB



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem yueOHOM TUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

Bun yueOHOM paOOThI

O0bBeEM HacoB

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

[TpakTrueckue paboTsl/ B (hopMe MPAKTHUECKON TOATOTOBKU 10/20
KoHTposnbHbIe paboThl -
CamocrosiTeibHas padora -
[TpomexxyTouHas arrecranus (aud.3ayuer) 2




2.2. TemaTu4yeckuii IJIaH U coaep:xkanne yueOHou gucunnanabl OY 1.09 Xumus

dopmupyem
HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem ble
Pa3iesioB U TeM Ja0opaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTY.Ib 4acoB KOMITETEH A
|}
1 2 3 4

OcHoBHOE coep:KaHue 72
Pasnen 1. OCHOBBI CTPOEHHSI BELECTBA 8
Tema 1.1. OcHoBHOe coJep:kaHue 6 OK 01
Ctpoenne atomoB | Teoperuueckoe o0ydeHune 4
XAMAHCCKAX CoBpeMeHHass MOJeIb CTpocHUs aroma. CHUMBOJIMYECKHH SI3BIK XHMHH. XHUMHYECKAN 3JIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KOH(urypamus atoma. Kinaccudukanuss XUMAYECKUX 3JIEMEHTOB (s-, P-, d-31€MEHTHI).
Hpupozia BaneHTHbIE ~ OJIEKTPOHBI.  BaleHTHOCTB.  DJEKTpOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 4
XUMUYECKOH DIIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKOH CBA3M (KOBAJICHTHAs, HWOHHAS, METAJUINYCCKasl,
CBA3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs

IIpakTH4eckue 3aHATHA 2

Pemienune 3amaHvii Ha WCHOJIB30BAHUE XUMHUYECKOM CHMBOJMKM M HAa3BAaHUN COCIUHEHUH IO

HOMEHKJIATYpE MEXKIYHAPOIHOTO COK3a TEOPETUIECKOM M MPUKIIATHON XUMUH M TPUBHAIBLHBIX Ha3BaHHUI

JUISL COCTABIICHUS XUMHYECKUX (OPMYJI ABYXaTOMHBIX COEAMHEHHH (OKCUIOB, CYAb(UI0B, THAPUIOB K

T.IL.) ¥ JPYTUX HEOPTAaHUYECKUX COEANHEHH OTIEIBHBIX KJIaCCOB. 2

[pakTUyecKue 3aJaHusl Ha YCTaHOBIICHUE CBSI3M MEXIY CTPOEHHEM aTOMOB XMMHYECKUX DJIEMEHTOB U

MEPHOTUYECKUM U3MEHEHHEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M MX COCIAWHEHHWH B COOTBETCTBHHU C

nojoxeHueM [leprnoandeckon CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
Iepuonnuecknii | MpakTHyecKne 3aHATHS 2 OK 02
3aKOH H TaOmIuIa [Meproanyeckas cucreMa XUMHYIECKUX diemMenToB J[. M. MenneneeBa. ®u3ndecKuii CMBICIT
JA.W. Menneneesa ITepuoanueckoro 3akona J[.M. Meneneesa. 3akOHOMEPHOCTU M3MEHEHHS CBOUCTB XMMHYECKHX

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOXKHBIX BENECTB B COOTBETCTBUH C MOJIOKEHUEM 5

XUMHUYECKOTO0 3nemMeHTa B [lepronnueckoit cucteMe. MupoBO33peHUYECKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.




Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3aLUI0 XUMUYECKUX
3JIeMEHTOB «MeTaNTN4YecKie / HEeMETAUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
3JIEMEHTOB B COOTBETCTBUU C UX BJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B IMEPUOIUUECKON CUCTEME
xumuueckux asementoB .. MeneneeBa»

Paznen 2. Xumndeckue peaknuu 10
Tema 2.1. Tumsr OcHoBHOe coJep:kaHue 6 OK 01
XUMHAYECKUX Teopernueckoe o0yuenue 4
peakuui Knaccugukanus 1 TUIIBI XUMUYECKUX PEAKIMI C yyacTHeM HeopraHuueckux BemiecTB. CocTaBiieHUe
YpaBHEHUN peakluii COeAMHEHUs, PA3I0KEHUS, 3aMEIIICHHs], 0OMEHa, B T.4. PEaKlUil TOPEeHUsI,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKUCIEHUsI-BOoccTaHOBIIeHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEIb. 4
CocraBieHue 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIM METOAOM 3JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPO/IE, TPOM3BOJICTBEHHBIX IPOIIeccax U
KHU3HEJIEATeIbHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHS 2
KomnnyecrBennsie oTHOmeHns B XUMUH. OCHOBHBIE KOJUYECTBEHHBIC 3aKOHBI B XMMUHU U PACYETHI 110
YpaBHEHMSM XMMMYECKMX peakuuid. Moyib Kak eJMHMIAa KOJIM4ecTBa BelecTBa. MoisipHas Macca.
3aKOHBI COXPAHEHHUs Macchl M 3HEpPruu. 3akoH ABorajpo. MossipHblii 00beM ra3oB. OTHOcHUTENbHAS 2
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKMX PEaKLUH C MCIOJIb30BaHHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
DNEeKTPOIUTHYECKA [ TeopeTHdeckoe 0dydeHHe 4 OK 04
ST ANCCOMMAIMA U Teopys 21eKTPONMTHYECKON ucconnaui. VOBl DIEKTPOIUTHI, HEXNEKTPOIUTHL. PeakiMn HOHHOTO
MOHHbIH 0OMEH oomena. CocTaBlieHHE peakIii MOHHOTO OOMEHa MyTEM COCTABJIEHUS WX TIOJNHBIX W COKPAIICHHBIX 4
MOHHBIX YpaBHeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKklni
Paszpgea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB 18
Tema 3.1. OcHoBHOe coep:kaHue 8 OK 01
Knaccupukanus, | Teoperuueckoe o0ydenue 4




HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEILECTB

[Ipeamet Heopranuveckoit xumun. Kinaccudukamnus HeopraHndecKux BeniecTB. [IpocThie U CI0XKHBIC
BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCHIbI, KUCIOTHI, COJK). B3aumMocBs3b
HEOPraHUYECKHX BEIEeCTB. ArperaTHble COCTOSIHU BemecTBa. Kpucrammueckue u aMmopHbIe
BelllecTBA. THUIIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAsl, MOJICKYJIIpHAsl, MOHHAsI, META/NINYECKast).
3aBUCHMOCTD (DU3UYCCKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEIIeTKH. 3aBHCUMOCTD
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUJA XUMUYECKOMN CBA3U U TUIA KPUCTALINYECKON PEIIETKH.
[TpyuyrHBI MHOTOOOPA3Us BELIECTB

HpaKaneCRne 3aHATHSA

Homenknarypa HeopraHmueckux BEIIECTB: HA3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYITBI UCXOS M3 Ha3BaHUs BEIICCTBA MO MEKIYHAPOTHOM
(MIOIMTAK) unu TpuBUaIbHON HOMEHKIIATYpE.

Pemenne mpakTHYecKuX 3aJaHUNA MO KIaCCH(PUKAIMU, HOMEHKIAType M XHMHYECKUM (opmyram
HEOPraHMYECKUX BEUIECTB PA3MYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
W3BECTh, HETallleHast U3BECTh, MUTHEBAS COJIa U IPYTHX): HA3bIBATh U COCTABIISITH (DOPMYITbI XUMUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMuIecKoi nHpopMaIuu (CpeIcTB MacCOBOM MH(popMaIuu, ceth MHTepHET U Ipyrue).
ITonck nHpopMaIu Mo HazBaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyrnam

OK 02

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BCIICCTB

OcHoBHOE coaepKaHue

10

Teopernueckoe o0yuenue

10

Meramibl. O6mue Guznyeckne U XUMUYECKHE CBOMCTBa MeTaioB. CriocoObl TOJIydeHHs. 3HAYEHUE
METAIJIOB M HEMETaJNIOB B TPHUPOJAE U KHU3IHEACITENLHOCTH 4YelOBeKa W opraHu3MoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aITUTHI METAIIJIOB OT KOPPO3HH

Hemeramnpl. OOmme ¢usuyeckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THWIMYHBIE CBOMCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HomMeHKIaTypa coeluHeHUI HemeTaioB. KpyroBopoTsl
OMOTeHHBIX 2JIEMEHTOB B IPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT,
coJied U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHM,
BBICHINX OKCHJIOB U THAPOKCUJIOB

OK 01
OK 02




Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKUX BellecTB 26
Tema 4.1. OcHOBHOe coiep:KaHue 6 OK 01
Knaccupukanus, | Teoperuueckoe oGy4yenue 6
CTpOCHUE U [losiBneHne u pa3BUTHE OPTraHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckoin xumuu. Mecto u
HOMEHKJIaTypa 3HAUEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
OpraHMYECKUX XHWMHUYECKOE CTPOCHHE KaK NOPANIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJEHTHOCTH.
BEILECTB OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSl OpraHudeckux coeauHeHuil A.M. bytieposa.

VYriepoaHblid CKENEeT OPraHMYEeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO 6

CTpPOEHHUsI MOJIeKyI. MI3omMepHs U U30MepBL.

[lonstne o QynkuuoHanbHoi rpynne. Panukan. IlpuHnunel kiaccUpUKAlMKM  OPTaHUYECKUX

coequHeHn. Mex1yHapo/iHas HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYpbl OPraHUYeCKUX COSTUHEHUI.

[TonsiTre 00 a30TCoEpKAIINX COSAMHEHUSIX, OMOJIOTMYEeCKH aKTUBHBIX BellecTBax (yriieBojax, Kupax,

0eJKax u Jip.), BRICOKOMOJICKYJISIPHBIX COSTMHEHHSX (MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHOBHOe coiep:KaHue 12 OK 01
CeoiicTBa Teopernueckoe odyueHune 12 OK 02
OPTaHUYCCKHUX DU3NKO-XMMHUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUM OTACIBHBIX KiIaccoB (OCOOCHHOCTH OK 04
COCIMHEHUN KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gopmysa; u3oMepus;

¢du3nyeckre CBONCTBA; XUMHUECKUE CBOICTBA; CIOCOOB! OTYUYEHNUs):

— MpenebHbIe YITIEBOAOPOb! (adKaHbl M LUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX 10

MCTOYHHKOB TEIUIa B IPOMBIIIICHHOCTH U ObITYy. CBONCTBA MPUPOIHBIX YIIIEBOJA0POIOB, HAXOXKAECHUE B

IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HelpeiebHble (aJIKEHBI, AIKMHBI U AJIKa/INE€HbI) U apOMaTHYECKHE yriieBo10poabl. ['opeHue aneTuieHa

KaK MCTOYHMK BBICOKOTEMIIEPATYPHOTO IIJIAMEHHM JUIsl CBAPKH U PE3KU METAIIIIOB

— KUCIJIOPOCOepKalle COeTUHEHHS (CIUPTHI U (EHOJIbI, KapOOHOBBIE KUCIIOTHI M 3(UPHI, AlIbJETUIBI U

KETOHBI, JKUpbI, yriaeBojsl). [IpakTHueckoe MpUMEHEHHE OSTHIECHIJMKONA, TIIMLEpHHa, (eHoma.

[Ipumenenue Qopmanpaernaa, aneraibAeruaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX

KapOOHOBBIX KUCIIOT. MOIOIIMe CBOWCTBA MbLIa

— a30Tco/ieprKallue COeAMHEHNs (AaMUHBI 1 AMUHOKHUCIIOTHI, Oesikn). BricokoMomneKynsapHble COeTUHEHUS 2

(cuHTeTHYECKME W OMOJOTMYECKU-aKTHBHbIE). MoOHOMeEp, MOJuUMep, CTPYKTYpHOE  3BEHO.

[Tonmumepu3zanys 3TUIEHa KaK OCHOBHOE HAIIPaBJICHUE €TI0 UCIOJIb30BAHUS.

I'enernueckas cBA3b MEXKAY KJacCaMHM OPraHUYECKUX COEIMHEHUIN
Tema 4.3. OcHoBHOe coep:kaHue 8 OK 01
Unentudukaius | Teoperuueckoe obydenne 8 OK 02




OPraHUYEeCKHUX buooprannueckue coenunenus. I[Ipumenenue u Ouonoruyeckas posb yriaeBoaoB. OkucieHue OK 04
BEIIIECTB, UX yIJIEBOAOB — MCTOYHUK DSHEPrUM JKUBBIX OpraHu3MoB. OOnacTH NpPUMEHEHHS aMUHOKHCIIOT. A
3Ha4YEHUe U ITpeBpaienust OenkoB nuiy B opranusme. buonornyeckue Gpynkuu 0enkos. buonornyeckue GpyHkumun
IpUMEHEHHE B XKHUPOB. PoJIb OpraHnueckoil XMMHUK B pEHICHUH NMPOoOJIeM MUIIEBOH 6€301aCHOCTH
OBITOBOM 1 Ponp opranuyeckoil XMMHMM B pPELIEHUHM MPOOJIEM SHEPreTHdeckoil Oe30MacHOCTH, B Pa3BUTHH
IPOU3BOJICTBEHHOM | MEIUIMHBI, CO3/[aHUU HOBBIX MAaTEPUATIOB, HOBBIX HCTOYHUKOB YHEPTUU (&IbTEPHATUBHBIC HCTOUYHUKU
ACATEIbHOCTH sHeprun). OnacHOCTh BO3JACHCTBUS HA )KUBbIE OPIraHU3MbI OPraHUYECKHUX BELECTB OTJEJIbHBIX KJIaCCOB 4
YeJloBeKa (YyriaeBoopozbl, CHUPTHI, (PEHOJIBI, XJIOPOPraHMYECKHE MPOU3BOJIHBIC, albACTHIBI U J1p.), CMBICI
HoKasareJs peslesIbHO TOMyCTUMON KOHIIEHTPALUH
Pazpnean S. Kunernueckue u TepMoAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XHMUYECKHX PeaKui 4
CxkopocTh OcHoBHOe coJep:kaHue 4 OK 01
XUMHYECKHUX Teopernueckoe o0yueHue 4 OK 02
pEeaKInu.
CKOpOCTb peakiiM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBIX (aKTOPOB: MPUPOIbl PEArHpyIOLINX BEIIECTB,
KHMHHCCKOC KOHIICHTPALIMU PEarnpyloluX BEIECTB, TEMIEepaTypbl W IUIOHIAJH PEAKIMOHHOW ITOBEPXHOCTH.
PaBHOBCCHC TemnnoBblie 3G GEKTh XUMUYECKUX peakMid. DK30- U SHAOTEPMHUECKHUE, PEAKLIUH. 4
OO6paTtuMocTh peakuii. XMMHYECKOE PABHOBECHE M €T0 CMEIIEHHUE MO ICHCTBHEM Pa3InIHBIX (PAKTOPOB
(KOHLIEHTpalMsl peareHTOB WJM TPOAYKTOB pEaKLUMH, JaBlIEeHHE, TeMIeparypa) Ais CO3/aHUus
ONITUMAITEHBIX YCIIOBHI IPOTEKaHUS XUMUYeCKUX rporieccoB. [Ipuammmn Jle [Hlarenne
Pazneu 6. PacTrBopsI 2
Tema 6.1. OcHoBHOE coep:KaHHe 2 OK 01
HonsiTie 0 Teoperuyeckoe o0yueHue 2 OK 02
pacTsopax PacTBopenre Kak (U3MKO-XUMHUUeCKHi mporecc. PactBopbl. CrnocoObl MPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBoprmMocTs. MaccoBast 107151 pacCTBOPEHHOT0 BelecTBa. CMbICH ITOKa3aTesl MpeieabHO A0MYyCTUMOM
KOHIIEHTPALIMHU U €r0 MCII0JIb30BaHKUE B OLIEHKE 3KOJIOIMYeCKOi 6€30MacHOCTH.
[IpaBmiia sKoNOrMYEcKy 1€1eco00pa3HOro MOBEAEHUS B OBITY W TPYIAOBOM AESITENBHOCTH B LEJSIX 5
COXPAHEHMsI CBOETO 3/I0POBbsI U OKPYKAIOLIEH MPUPOJHON Cpebl; OMACHOCTh BO3ACHCTBUS HA KHUBBIE
OpPTaHU3MBI OTIPE/ICTICHHBIX BEIIECTB.
Perienue npakTUKO-OPUEHTHUPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPHI, UCIOIb3yeMble B OBITOBOW U
MIPOM3BOJICTBEHHON JIESITEILHOCTH YeJIOBEKa
IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlepPKaHUe (COAepPKaHUue MPUKJIATHOT0 MOLYJIs1)
Pasznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOI IEATEILHOCTH YeI0BeKa OK 01




Xumus B ObITY U

OcHoBHoOe coJepkaHue

OK 02

IIPOU3BOICTBEHHOMN
P A Teoperuueckoe o0yueHue 2 OK 04

JEATENLHOCTH = " = OK 07
HeOBCKA Hogeiimme 1ocTHKeHNUs XUMUYECKONH HAYKU U XUMHUYECKOW TeXHOJIOTUHU. Poib XuMum B obecrieueHrn

9KOJIOTUYECKOH, SHEpreTH4ecKoil 1 NuiieBoil 0€30MacHOCTH, pa3BUTUU MeauLMHbL. [IpaBuia noucka u 2

aHanmM3a XUMHYECKOW WHGOpMalM M3 pa3IMYHBIX HMCTOYHUKOB (HayuyHas W y4eOHO-Hay4yHas

JUTEpaTypa, CpeJIcTBa MaccoBOi nHpopmanyu, cetb MHTEpHET)

IIpoMe:xxyTOYHAas aTTeCTAllUA N0 AUCHMILIMHE (U PepeHMPOBAHHBIN 3a4eT) 2

Bcero 72




3. YCJIOBUSA PEAJIM3ALIUU TPOTPAMMBI JUCHUTIJIMHBI
3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPUATIBLHO-TEXHUYECKOMY
ObecnevyeHnnio.
Jns peanuzauuyd TPOTrpamMMbl  JTUCHUIUIMHBL JOJKHBI OBITh TMPEAYCMOTPEHBI

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

OGopynoBanne y4yeOHOro KaOuHeTa (HAIVISIAHBIE TMOCOOMA): HAOOPHI
IaPOCTEPKHEBBIX MOJIENEH MOJIEKYJ, MOJAEIN KPUCTATUIMYECKUX PEIIETOK, KOJUICKIIUU
MIPOCTHIX U CJIOKHBIX BEIICCTB W/WIH KOJUICKITUN TIOJTMMEPOB; KOJIIEKIIHS TOPHBIX TTOPO/T
U MUHEpayioB, Tabiuiia MeHeneeBa, yueOHble GUIbMBI, IUPPOBbIE 00pa30BaTEIbHBIC
pecypcehl.

Texnudyeckue cpeacrBa  O0y4YeHHsI: KOMIIBIOTEp C  YCTPOWCTBaMU
BOCIIPOM3BEAECHUSA  3BYKa, IPUHTEpP, MYJIbTUMEIHA-NIPOCKTOP C  BKPAHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP sl IPE3CHTALIHIA.

OoOopyaoBanue Jadoparopuu M padoYux MecT JIA0OPATOPUU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JyMbl, MPEIMETHbIE U TMOKPOBHBIC
CTEKJIa, MJIAHIIETHI JJIsl KaleJIbHBIX peakiuil, (UibTpoBalibHasi Oymara, MpOMBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKHU, PE3UHOBBIE TPOOKH, POHAPUKH, HAOOP PEaKTUBOB, CTEKIISTHHBIE
MaJ0YKH, MITATUBBI 17151 TPOOUPOK; MEPHBIC IUITUHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU
nenutenbhbie uuHapudeckue (50-100 M), crynku ¢ nectukom, GapPopoBbie YalIku,
MUHIETHI, (GUIBTPHI OyMaXKHbIE, BaTa, MapJis, YacOBBIE CTEKJIa, JJICKTPOILUIUTKH,
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
(ra 1020 M) u mepusbie koobI (25, 50, 100 u 200 M), BoasHas 6aHs (MM TEPMOCTAT),
CTEKJIIHHbIE TMAaJIOYKW; KOHWYEeCKWe KojObl mns TutpoBanus (50 u 100 wmn);
WHJMKATOPHBIC TIOJIOCKHU JiJIs ompenesienus pH u crangapTHas MHAMKATOpHAs IIKaja;
YHUBEpCAIbHBIA UHMKATOP; nuneTk Ha 1, 10, 50 ma (wim no3zaropst Ha 1, 5 u 10 mn),
OOpEeTKH ISl TUTPOBaHMS, MeTUIIMHCKKE puilsl Ha 100—150 M, nabopatopHsie u/unu
aHajguTU4Yeckue Becbl, pH-meTpwl, cymwibHbIM 1mKad, u 1p. J1abopaTopHOE
obopynoBaHue.

3.2. UudpopmanuoHHoe odecriedeHue 00y4eHust

Jlnst peanuzanuu mporpaMMbl OMOTHMOTEUHbIN (OHA 00pa30oBaTEIHHOM OpTraHU3aluN
JIOJDKEH MMETh TMeYaTHBIE W/WIN SJIEKTPOHHBIE 00pa30oBaTeNIbHbIC M HHPOPMAIIHOHHBIC
pPECYPCHI, PEKOMEHJIOBAaHHBIC JI HWCIOJIh30BaHUS B 00pa3oBaTELHOM Ipollecce, He
cTapiie 5 JeT ¢ MOMEHTa U3aHus.



OcHoBHas1 IUTEpaTypa
1. Tynukun, E. 1. Xwumusa. B 2 4. Yacte 1. O0mas u Heopranudeckas
XUMHS : YYEOHUK JUISI CpelHero mnpodeccruoHaibHOro oOpa3oBanus [/
E. U. TynmukuH. — 2-€ 3., ucap. u gor. — Mocksa : U3gatenbcTtBO FOpaiiT,
2023. — 385 ¢c. — (ITpodeccnonansaoe obpazoBanue). — ISBN 978-5-534-
02748-8. — TekcT : anexkTpoHHbIN // OOpa3oBarenbHas 1uiatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/513730

2. Tymukuna, E. 1. Xwumusa. B 2 4. YHacte 2. Oprannydeckass XumMus
YUYEOHUK JUTST CpPEIIHETO npodeccuoHanIbHOTO oOpazoBaHus /
E. U. TynukuH. — 2-€ u3a., ucrop. u gor. — Mocksa : U3natenbcTtBo FOpaiiT,
2023. — 197 ¢c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-
02749-5. — Tekct : anexkTpoHHBIN // OOpa3zoBarenpHas ruiatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/513731

JlonoJiHUTEILHAS JIUTEeparypa
Hukutuna, H. I'. O6mas u Heoprannyeckas xumus. B 2 4. Yacte 1. Teoperuueckue
OCHOBBI : Y4EOHHK M MPAKTUKyM JUIsI CPEIHEro NpodeccHoHaabpHoro odpazoBanus /
H. I'. Hukutuna, B. U. I'pebenbkoBa. — 2-¢ u3n., nepepad. u jgon. — Mocksa :
M3parensctBo FOpaiit, 2023. — 211 c. — (IlpodeccuonanbHoe obOpa3oBaHue). —
ISBN 978-5-534-03676-3. — Tekct : anextponnsii / ObpazoBarenbHas miatdopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/514849

Hukutuna, H. I'. OOmias u HeopraHudeckasi XUMHUs: XUMHUSL DJIEMEHTOB !
Y4eOHUK U TIPAKTUKYM JJIsi CpeaHero mpodecCHoHaIbHOTO oOpa3oBaHus /
H. I'. Huxkutuna, B. U. I'peGenpkoBa. — 2-¢ u3a., nepepad. u A0I. —
MockBa : U3marenscTtBO FOpaiit, 2023. — 304 c. (ITpodeccnonanpHOE
ob6pazoBanmue). — ISBN 978-5-534-16281-3. — TekcT : 3J€eKTpOHHBIN //
OO6pazoBaresbHast miatgopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/530734




4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJINHBI

KoHTponb u onieHKa pe3ynbTaToB 00y4eHHs] OCYLIECTBIIAETCS MPENOIaBATEIEM B
IPOIIECCE MPOBECHUS MPAKTUICCKUX 3aHATUN U 1a00paTOPHBIX paboOT, TECTUPOBAHUS, A
TAaKX€  BBITOJIHEHUS

00yYarIUMUCS 3a/IaHuH,

UcCienoBaHui. Pe3ynbTaThl 00ydeHUsT ONPEETSIOT, YTO 00YJArOITHECs JOJKHBI 3HATH,

WHIWBUAYAJIbHBIX ITPOCKTOB,

IOHMMAThb U ICMOHCTPUPOBATH 110 3aBCPIICHUN U3YUCHUA JUCIHUIIIINHLBI.

Pe3syabTaTsl Pe3ysabTarsl 0cBOCHUA @®opMbI U METOIbI OLIEHKH
OCBOEHMS AUCHUILIHHBI
AUCHHUILJIMHBI HANPaBJeHbI HA
¢dopmupoBanue
OK u IIK JIP
DopMyIHPOBATH OK.01.0 JIP.6 1. Tect «CTpoeHne aTOMOB XUMHUYECKHUX JIEMEHTOB U
0a3oBLIe MOHATHS H K.02 JIP.16 IPUPOJA XUMUYECKON CBA3U».
3aKOHBI XMMMHU: JIP.19
. 2. 3ajaym Ha COCTABIIEHUE XUMUYECKUX (POpMyI
CocraBiATh :
SHMHECKHE JIBYXaTOMHBIX COeTMHEHUN (OKCHUJIOB, CYJIb(HIOB,
bopMyIbI TUAPUJIOB U T.I.).
COCIMHCHMH B 3. 3agaHus Ha UCIOJIb30BAHNE XUMHUUECKON
COOTBETCTBUH CO CHUMBOJIMKY W HAa3BAHUH COCIMHECHUH 110
CTCTICHBIO OKUCIICHHA HOMEHKJIAType MEXKIYHAPOIHOTO COI03a
XUMHYECKHUX yp g JLYHApOa .
37IEMEHTOB, HCXO/IST TEOPETHYECKON U MPUKIIATHON XUMHUH U
13 BAJTEHTHOCTH M TPUBHUAIILHBIX HA3BAHUM JIJIs1 COCTABIICHUS
AIEKTPOOTPHUIIATEIHH XUMUYECKHUX (DOPMYJT IBYXaTOMHBIX COSAMHEHUMN
OCTH.: (oxcu0B, cynb(pUI0B, THAPUIOB U T.I.) U APYTUX
HEOPraHWYECKUX COEAMHEHHUI OTJENbHBIX KJIACCOB
DopMyIMPOBATH OK.01.0 JIP.6 1. IlpakTuueckue 3aJaHus HA YCTAHOBJICHHUE CBS3U
6azoBble NOHATHS 1 K.02 JIP.16 MEXKy CTPOEHHEM aTOMOB XMMHUYECKHX DJIEMEHTOB U
3aKOHBI XMMMHU: JIP.19 .
. MEPUOINYECKIM U3MEHEHHEM CBOMCTB XMMHUYECKUX
Xapaktepus3oBaTh _
XUMHYECKHE AJIEMEHTOB M X COCJMHEHUI B COOTBETCTBUU C
HJIEMEHTHI B nosioxxeHueM [lepuonnueckoni cucreme.
COOTBCTCTBHH C HX 2. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUECKUE
MOJIOKEHUEM B
. 3a/IaHMsI Ha XapaKTepU3alNI0 XUMUYECKUX
MePUOIUYECKON /
CHCTEME XIMITIECKIX aMeMeHTOB: «MeTtamnieckue / HeMeTalInueCKue
anemenTos J[.W. CBOMCTBA, AIEKTPOOTPULATENBHOCTh U CPOACTBO K
Menpeneesa DJICKTPOHY XMMHYCCKHUX 3JICMEHTOB B COOTBETCTBUE C
WX JIEKTPOHHBIM CTPOECHUEM U TTOJIOKEHUEM B
MePUOINUECKON CHCTEME XUMUYECKUX DJIEMEHTOB
J.1. MennaeneeBa»
Xapakrepu3zoBarhb OK.01, JIP.6 1. 3agauu Ha cocTaBiIEHUE YPABHEHUH peaKIuii:
TAIBI XAMHIECKUX OK.04 JIP.16 — COEIMHEHNS], 3aMEIIEHNUS, PA3I0KEHUS, OOMEHA;
eaKIuii:
peaKn JIP.19 — OKUCTUTENBHO-
CocTaBisATh peaKIUU .
COeIMHEHHS, BOCCTAHOBUTEJIBHBIX PEAKIIMM C UCTIOIb30BAHUEM
pa3noXKeHus, METO/1a JIEKTPOHHOTO OajaHca.




oOMeHa, 3aMeIICHUS,

2. 3az[aq1/1 Ha pacyeT MacChl BEIICCTBA UIN 00BEMa

OKHCJTUTCIILHO- ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE
BOCCTaHOBUTEJIbHbBIE ,
o— WK 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIINH
BEILIECTB; PACUETHI
Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTOB
peaxiuu, eciay OJJHO U3 BELIECTB UMEET IPUMECU
Xapakrepu3oBarb JIP.6 1. 3ananus Ha cOCTaBIEHUE MOJIEKYJISIPHBIX U
THIBI XUMHIIECKHX JIP.16 MOHHBIX PEAKIMI ¢ yIaCTUEM KUCJIOT, OCHOBAHHMI U
peakumii: JIP.19 .
. coJiel, yCTaHOBJIEHUE U3MEHEHHS KUCIIOTHOCTHU
CocraBiATh
ypaBHCHHS Cpeabl
XUMHYECKHUX
peakuuyu HOHHOTO
o0MeHa C yyacTueM
HEOPraHUYECKUX
BEIICCTB
Hccaenosarn OK.01 JIP.6 1. Tect «HomeHKI1aTypa U Ha3BaHNUE HEOPTAHUYECKUX
CTPOCHHE 1 JIP.16 BEIIICCTB UCXOIS U3 UX XUMHIESCKON (HOPMyIIBI HiTH
CBOHUCTBA JIP.19 <
HEOPrAHHIECKNX . COCTaBJICHUE XUMHUECKON (hOPMYJIIBI UCXOIS U3
BeIeCTB: Ha3BaHMsI BEILLIECTBA [10 MEXIYHAPOIHOHN WK
Krnaccudumnuposatsb TPUBUAIILHON HOMEHKJIATYPE».
HEOPraHnICCKHUE 2. 3ajaym Ha pacyeT MaccoBO 10U (Macchl)
BelllecTsa B XMMUYECKOT'0 3JIeMEHTa (COEMHEHNUs) B MOJIEKYJIe
COOTBETCTBUH C UX ( )
CMECH).
CTpPOEHUEM
3. [IpakTrueckue 3a1aHus 1O KiaccuuKaluu,
HOMEHKJIAType U XUMHUYECKUM (opMyiaM
HEOpPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB.
HcciaenoBarnb OK.01, JIP.6 1. 3aganus Ha cocTaBleHUE YpaBHEHUIN XUMUYECKUX
CTpocHHE 1 OK.02 JIP.16 pEaKIuii C y4acTHEM MPOCTBIX M CIOKHBIX
CBOUCTBA JIP.19 X
HEOPrAHHYECKHX . HEOPraHMUYECKUX BEIIECTB: OKCUI0B METAJIJIOB,
BelIeCTB: HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB;
YcraHaBiauBaTh HEOPraHMYECKUX KUCIIOT, OCHOBaHUI U aM(OTEPHBIX
3aBUCHMOCTD TUAPOKCHJIOB, HEOPTaHUYECKUX COJIEH,
W3HKO-XUMHYCCKHUX .
b 3HKO ec XapaKTepU3YIOIINX UX CBOMCTBA U CIIOCOOBI
CBOICTB
HEOPTraHUYECKHX IOy ICHHL.
BELIECTB OT CTPOCHHUS 2. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUECKUE
4TOMOB M MOJIEKYJL, a 3a/laHKs] Ha CBOWCTBA U MOJy4YE€HUE HEOPraHUYECKUX
TaK)Ke THIa 5 BEILECTB
KPUCTAJIINYECKON
pELIETKH
HccaenoBarnb OK.01 JIP.6 1. 3aganus Ha cOCTaBlIEHHE HA3BAHU OPraHUYECKUX
cTpoeHune u JIP.16 COEIMHEHUH 10 TPUBUATILHOW MIIM MEXAYHAPOAHON
CBOMCTBa JIP.19 o
HeopraHAYecKHX . CHUCTEeMaTU4YEeCKOl HOMEHKJIaType.
BeleCTB: 2. 3ajanns Ha COCTABJICHUE TOJIHBIX U COKPAIEHHbIX
Knaccudumnuposats CTPYKTYPHBIX ()OPMYJT OPraHUYECKHX BEILECTB
OpPTaHUYCCKHUC OTIENbHBIX KJIACCOB.
BELIECTBA B




COOTBCTCTBHHU C UX

3. 3agauu Ha ompeneneHre mpocTeneld GopmMyITbl

CTpOCHHUEM OPraHUYECKOM MOJIEKYIIBI, HCXOIS U3 DIEMEHTHOTO
cocrana (B %)

HccnenoBatn OK 01 JIP.6 1. 3aganus Ha COCTaBIICHHE YPAaBHEHUN XUMUYECKUX

CTPOCHHE 1 OK 02 JIP.16 pEaKIuii ¢ y4acTHEeM OPraHMYECKUX BEIIECTB Ha

;iﬁﬁi;ﬁ?ﬂec’mx OK 04 JIP.19 OCHOBaHUU UX COCTaBa U CTPOEHUS.

BeleCTB: 2. 3ajaHus Ha COCTaBJIEHUE YPAaBHEHUN XUMHUYECKUX

YcTraHaBiauBaTh pEaKLuii, WUTIOCTPUPYIOLIINX XUMUYECKUE CBOWCTBA C

3aBUCUMOCTD Y4E€TOM MEXaHW3MOB MPOTEKAHMS JAHHBIX PEaKIui 1

(1)1/1331 KO-XHMHUHCCKUX TEHETUYECKOW CBSI3M OPraHMYECKHUX BEUIECTB Pa3HbIX

CBOMCTB

OPraHUYECKHX KJIaccos.

BEILIECTB OT CTPOCHUS 3. PacueTHble 3a1auu TI0 ypaBHEHUSIM PEaKIUii ¢

MOJICKYJI y4acTHEM OPTraHNYCCKHUX BEIICCTB.

Hccnenosarsb OK 01 JIP.6 1.IIpakTuKO-OpHEHTUPOBAHHbIE 3aJaHUSI 110

Ka9CCTBCHHBIC OK 02 JIP.16 COCTaBJICHUIO XMMUUYECKUX PEAKIIUi C ydacTHEM

g ;?EEEEGCKHX OK 04 JIP.19 OpPraHWYECKHUX BELIECTB, B T.4. UCIIOIb3YEMBIX IS UX

COCTMHEHMIA UICHTH(UKAIMY B OBITY M IPOMBIIUICHHOCTH.

OT/AEJBHBIX KJIACCOB 2.JIabopatopHas pabora: “Unentudukarnms
OpPTraHMYECKUX COCAMHEHUH OTIENBHBIX KIacCOB™

Xapakrepuszopats |OK 01 JIP.6 [TpakTHKO-OpHUEHTHPOBAHHbBIE TEOPETUUECKUE

BJIMSIHHE OK 02 JIP.16 3a/1aHMs Ha aHaIu3 (PaKTOPOB, BIMSIOIINX HA

Pa3IHYHBIX JIP.19 M3MEHEHHE CKOPOCTH XUMHUYECKON PEeaKIny.

(¢akTopoB Ha
paBHOBecHE U
CKOpOCThH
XHMHYECKHX
peaxkuuii:
XapakTepnus3oBaTh
BIUSHUEC
KOHICHTpPAIun
pearupyrommux
BEILECTB U
TEMIIEPATYPHI HA
CKOpOCTb
XUMHYECKHUX
peakuui
XapakTepHu3oBaTh
BJIUSIHUE U3MCHCHUA
KOHICHTpPAIU
BEILECTB, PEAKLIUU
cpensl U
TEMIIEPATYPhI HA
CMEILICHHE
XUMHUYCCKOI'O
paBHOBECHUS

HpaKTI/IKO'OpI/IeHTI/IPOBaHHLIe 3aJaHusd Ha
MMPUMCHCHUC ITPUHIUIIA Jle-lllatense mis
HaXOXJACHUA HAITPaBJICHUA CMCIICHUS PABHOBCCUSA
XHUMHYECKOH PCaKIMA U aHAJIN3 (baKTOpOB,
BJIMAIOIIUX HAa CMCIICHNEC XUMHUYCCKOT'O PAaBHOBCCHA




Uccnenosars OK 01 JIP.6 1. 3aaun Ha MPUTrOTOBJIECHUE PACTBOPOB.
UCTUHHEIE OK 02 JIP.16 2. IIpakTHKO-OpUEHTUPOBAHHBIE PACYETHBIC 33 aHHs
pacTBOPHI C JIP.19 HAa JIUCIIEPCHBIE CUCTEMBI, UCIIOJIb3yeMbI€ B OBITOBOM
3alaHHBIMH U IPOU3BOJICTBEHHOM JEATEILHOCTH YET0BEKA
XapaKTePUCTHKAM:
Paznuyarh ucTuHHBIC
pacTBOPBI
OueHuBaTh OK 01 JIP.6 Keiic (¢ yuerom Oynymieit npodeccnoHaabHOM
gocnezlc“TBHH OK 02 JIP.16 JICSITCIIBHOCTH )

BITOBOI U .

. |OK 04 JIP.19 TeMbl KEHCOB:

MIPOU3BOJICTBEHHON
JEATETBHOCTH OK 07 1. I[Toreruienne Kaumara ¥ BEICBOOOKIEHHUE Ta30BBIX
YeNoBeKa C MO3HIIHIA THJIPATOB CO JTHA OKEaHa.
9KOJIOTHYCCKOU 2. Bynymue matepuansl 1jisi aBua-, MallluHO- U
0€30MacHOCTH

pruOOPOCTPOCHHUSI.
3. HoBble MaTepHabl Ui CONHEYHBIX OaTapeil.
4. JlexapcTBa Ha OCHOBE PACTUTEIFHBIX IPEIapaToB




