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PaGouas nmporpamma y4eOHOH IHCLMIUIMHBI «XuUMHs» paspaborana Ha ocHoBe PI'OC
cpenuero obmero oOpasosaHus (yTB. IpuKazoM Mumnucrepcrsa o0pasoBaHus U Hayku PP or
17.05.2012 r. Ne 413 B pex. or 29.06.2017 r.) m Ha OCHOBE NPHUMEPHOM MPOrPaMMEI
obmeoOpasoBaTensHOl  y4eOHOM  gucnmmnuHel  «XuMHSA» UL TpodeCCHOHAIBHBIX
00pa3oBaTeNbHBIX — OpraHuM3anuif, omobpenroit Hayuno-mMerogmueckum cosetoM Llentpa
npodeccuonansroro obpazopanus GI'AY «OUPOy» u pexoMennoBanuoi s peanusanun [ITICC3
CIIO na 6aze ocHOBHOro obmero obpa3oBaHHs C IONYYEHHEM cpelHero obmero obpa3oBaHus,
npotokos Ne 3 or 21.07.2015 r. (yrounenus: nmpotokon Ne 3 ot 25.05.2017 u HMII ot 11 okTsbps
2017 r. 3a Ne 01-00-05/925), ¢ ygerom IIOOII cpennero obmero oOpa3oBaHus, 0106peHHOM
pemrearieM ®YMO no obmeMy obpasoBanuio (mporokon oT 28 mroHs 2016 r. Ne 2/16-3) mo
cnenuansHoctd CIIO

11.02.01 «PagmoanmaparocTpoeHue»

Kadenpa-pazpabotunk: Konemx MHHOBAIIMOHHBIX TEXHOJIOTHH U IpeAnpUuHUMaTeabcTRa Bal'V.
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1. TACHIOPT PABOYEN ITPOT'PAMMBbI YYEBHOM JUCITATIINHBI

1.1. O6sacTe npuMeHeHust paboyeil MporpamMmeI

Pabouas mporpamma  obuieoOpazoBarenbHOH — yueGHOM — JHCLHUIUIMHBL  « XHMHS»
IpeJiHasHaueHa Ul M3YyYEHHSd XHMHH B IIPO(QECCHOHANBHBIX 00pa3oBaTENbHLIX OpraHM3alHsiX,
peanmusyromux 00pasoBaTeNbHYIO IIPOrpaMMy cpeiHero ofmero o0pazoBaHus B IIpeenax
ocsoenus IIIICC3 CIIO Ba ©6a3e ocHOBHOro obmiero o0pa3oBaHUs IO CHENHATBHOCTH
TexHn4eckoro npopuasa CIIO

11.02.01 «PaguoannmapaTocTpoeHue

1.2. Mecto y4eOHOH JHCHMIVIMHBI B CTPYKTYpe OCHOBHOH npodeccHoHAIbHOM
o0pa3oBaTeJIbHOM NPOrpamMMblI:

y4ebHas IUCLUIIIMHA « XUMHUS» SBIAETCS YYEOHBIM IPEIMETOM 110 BBIOOPY U3 0043aTebLHOM
npeameTHol obnact «EcrectBennsie Haykm» ®I'OC cpennero obuiero obpazoBanus.

1.3. Hesn u 3apa4n y4eOHOH JMCHHNNIHHBI — TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHS Y4eOHOIM
AUCUMIIHHBI:
Coneprxanue pabouelt mporpaMMBel « XUMHS» HAIIPABICHO Ha JOCTIIKEHUE CIICAYIOMIMX LEIIEH:

- (opmupoBanue y oOyvyalOmUXCs YMEHHS OLCHHBATH 3HAYMMOCTH XHMHYECKOrO 3HAHHUS UL
Ka@KIOTO YEI0BEKa,

- popmupoBanue y 00ydaloluxcsl [EeJIOCTHOrO MPEACTABIEHUS 0 MUPE ¥ PO XUMHH B CO3LaHUH
COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa; yMEHHsS OOBACHATH OOBEKTHI U IPOIECCHI
OKpY’KaroleH AEHCTBUTEIBHOCTH: IIPUPOJHON, COUHAIBHON, KYIbTYpPHOM, TEXHHYECKOH Cpemsl,
UCITOJIB3YS IUIsl 3TOI0 XMMHUUYECKUE 3HAHHUS,

- pa3BUTHE Y 0OYUAIOUINXCS YMEHUH pa3iyaTh (PakThl U OLICHKH, CPABHUBATH OLEHOYHbIE BHIBOIBL,
BUIETh MX CBA3b C KPHTEPHAMH OLIEHOK U CBA3b KPUTEPHUEB C ONPEACICHHOW CUCTEMOM IIEHHOCTEH,
tbopmynupoBaTh # 000CHOBBIBATH COOCTBEHHYIO MTO3HIIHIO;

- rnpuoOpeTeHHe OOy4YalOUIMMHCS ONBITA pPAa3sHOOOpasHOM  NESTENBHOCTH, [IO3HAHHSA U
CaMOIIO3HAHHMS; KJIFOYEBBIX HABBIKOB, UMEIOIUX YHUBEpCAIbHOE 3HAYUCHHE VIS Pa3IMYHBIX BHJIOB
JEATENILHOCTH (HABBIKOB PELIEHHs NpobJieM, IPHUHATHS pelIeHuH, IoKucKa, aHau3a 1 06paboTKu
uHpOPMaIH, KOMMYHHKAaTUBHBIX HABBIKOB, HABBIKOB H3MEpPEHUH, COTPYIHUYECTBA, OE30IIaCHOTO
obpallleHHs ¢ BEIECTBAMU B IIOBCEIHEBHOM XH3HH).

OcBoenue conepxanus Y4eOHOH MHUCHMIUIMHBI «XHMHA», OOECHEUHBAET HOCTHIKEHHUE
CTYIEHTAMH CIIEAYIONX Pe3yabTATOB:

* IUYHOCMHBIX:
~ YYBCTBO I'OPAOCTH U YBAKECHUSA K MCTOPHM M JOCTHIKCHUSM OTCYECTBEHHOM XHMHYCCKON HAYKH;
XMMHYECKH FPaMOTHOE NOBEZIEHKE B PO eccCHOHANEHON NeATENbHOCTH U B ObITY nipy obpalieHuu
C XUMHYECKHMU BEIIECTBAMH, MaTepHallaMH ¥ IPOLIECCaMH;
- TOTOBHOCTb K IIPOJOJDKEHHIO 00pa3oBaHHS M IIOBBIIICHHS KBATH(HUKALWKA B HW3OpaHHOM
1podhecCHOHANBHON JEATeNbHOCTH U OOBEKTHBHOE OCO3HAHHE POJM XHMHUYECKUX KOMITETCHIHN B
3TOM;
- YMEHUE UCIIONB30BATh TOCTHKEHUS COBPEMEHHON XHMHUYIECKOM HAYKH W XUMHYECKIX TEXHOJIOTHH
JUIsl TIOBBIIIEHHUsS] COOCTBEHHOTO HWHTEJUIEKTYaIbHOTO Pa3BUTHs B BHIOpaHHON mpodeccrHoHaibHOM
NeATENbHOCTH;

¢ Memanpedmemn blX:



- WCIONB30BaHHE pA3NUYHBIX BHJIOB  II03HABATEIBHON  JESATENPHOCTH W  OCHOBHBIX
HHTEJUIEKTyabHBIX ONepanuii ([OCTAaHOBKHM 3a/ayd, (OpMYyIHpOBaHMA THUIIOTE3, aHAIU3a U
CHHTE3a, CpaBHEHHUs, 0000LIEHHUs, CHCTEMATH3AlNY, BEUIBICHAS IPUUHHHO-CIIENCTBEHHEIX CBA3EH,
IIO¥MICKa aHaJIOroB, (GOPMYJIHPOBAHUS BBIBOLOB) IS PELICHHS IOCTABICHHON 3a1aun, IPUMEHEHHE
OCHOBHBIX METOJOB MO3HAHUS (HaONIOAEHHUS, HAYTHOTO HKCIICPUMEHTa) IS U3yUEeHHS Pas/IHYHbIX
CTOPOH XMMHYECKHX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIUMOCTD
CTaJIKMBATLCS B IpodeccroHanbHol cdepe;

- HCIOJIb30BAHHE Pa3UYHBIX MCTOYHHMKOB NS TONYUCHHUs] XHMHUYECKONW WH(GOpPMALHM, YMEHHE
OLIEHHTH €€ JOCTOBEPHOCTD VISl JOCTHXKEHHSI XOPOIIKK Pe3yJIbTaToOB IpodeccuoHanbHOR chepe;

* HpeOMEemHbIX:
- PacKphIBaTh Ha IPAMEPaX POJIb XUMHUH B GOPMUPOBAHUM COBPEMEHHON HAayYHOU KapTHHBI MUpPa U
B [IPAKTHYECKOM IEATENBHOCTH YEJIOBEKA;
- JIEMOHCTPHPOBaTh Ha IpUMEpax B3aMMOCBS3b MEXAY XHUMHEH W JPYTHMMH eCTeCTBEHHBIMH
HayKamy;
- pacKphIBaTh Ha IIpEMepax IOJIOKEHUs TEOPUH XUMHuUeckoro ctpoenus A.M. byrneposa;
- moHuMaThs ¢usuyeckuit cmeicn [lepmomuueckoro 3axona J[.JM. MenzmeneeBa ¥ Ha €ro OCHOBE
OOBACHATH 3aBHCUMOCTH CBOHCTB XMMHMYECKHX 3JIEMEHTOB M OOpa3OBaHHBIX HMH BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;
- OOBACHATH PHYUHBI MHOT000pas3us BEIECTB Ha OCHOBE OOIIMX IpEACTaBIeHU 00 X cocTase u
CTPOEHHU;
- MPHUMEHSTH IpaBUJIa CHCTEMaTHYECKOH MEKIYHAapOJHOM HOMEHKJIATYyphl KakK CpelacTBa
pas3MueHHst ¥ HASHTU(OUKAIUH BEIECTB [0 UX COCTAaBY M CTPOSHHUIO;
- COCTaBIISITH MOJIEKYJIAPHBIE W CTPYKTYPHBIE (OPMYJIBI OPraHHYESCKHX BEINECTB KaK HOCHTENIEH
HHGOpPMAIMK O CTPOEHUH BELIECTBa, €ro CBOWCTBAX M IPHHAUIEKHOCTH K OMPEIEICHHOMY KJIaccy
COCIMHEHHUH;
- XapaKTepH30BaTh OPraHNYECKHE BELIECTBA 10 COCTaBy, CTPOEHHUIO M CBOMCTBaM, yCTaHABJIUBAThH
IPHUYMHHO-CIIEACTBEHHBIC CBA3H MEXY JaHHBIMH XapaKTEPUCTUKAMHU BEIECTRA,
- MPUBOJUTH MPUMEPH] XUMHYECKMX PEaklUi, pacKphIBAIOLIUX XapaKTepHbIE CBOUCTBA THUITHYHBIX
IIpeACTaBUTENEH KJIACCOB OPraHMYECKHX BEIIECTB C LENbI0 MX HICHTHQUKANHU ¥ OOBACHEHHS
00JIacTH NPUMEHEHMUS;
- IPOTHO3UPOBAaTh BO3MOXKHOCTH NPOTEKAHWUsSI XMMHUYECKHUX peaklnil Ha OCHOBE 3HAHHH O THIax
XUMHUYECKOH CBA3M B MOJIEKYJIaX PearcHTOB U UX PEaKIMOHHOH CIIOCOOHOCTH,
- ACIIOJIB30BATh 3HAHMS O COCTaBe, CTPOCHHUH M XUMHUYECKIUX CBOMCTBAX BEUIECTB MU O€30IacHOI0
NPIMEHECHUS B IPAKTUYECKOH JEATEIbHOCTH;
- TpPMBOIMTH IpHMEPHl NPAKTHYECKOTO HCIIONB30BaHUS NPOAYKTOB TIepepaboTKH HehTH Hu
IIPUPOAHOIO I'a3a, BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUH (IONMHUATUIEHA, CHHTETHYECKOro Kaydyka,
aleTaTHOrO BOJIOKHA);
- NPOBOJHUTH OIIBITHI 110 PACIIO3HABAHUIO OPraHMYECKHUX BEIIECTB: TTUIEPHUHA, YKCYCHOM KHCIIOTHI,
HENpEeIeNbHbIX JKHPOB, TIIIOKO3Bl, Kpaxmalna, OENKOB — B COCTaBE€ IHUINEBBIX IIPOAYKTOB K
KOCMETHYECKHX CPEICTB;
- BJIaleTh IpaBWIaMM M IIpueMaMu Oe30macHoi paboTel ¢ XUMHYECKHMH BEIIECTBAMH H
1ab0paToOpHBIM 000PYIOBAHUEM;
- YCTaHaBJIMBaTh 3aBHCHMOCTb CKOPOCTH XHMHYECKOW peakIMd H CMELIEHHS XHUMHYECKOTrO
PaBHOBECHS OT Pa3IMYHBIX (HaKTOPOB C LENBIO OIPEIENICHHS ONTHMAIBHBIX YCJIOBHM MTPOTEKAHUA
XUMHYECKHUX MTPOLIECCOB;
- IPUBOINTE IIPUMEPH] MHAPOIH3a COJieil B OBCETHEBHOM KI3HH YEIOBEKa,
- NPUBOJUTL  TNPMMEPBl  OKHUCJIHMTEIbHO-BOCCTAHOBHUTENBHBIX  peakuWii B OpUPOE,
IIPOM3BOACTBEHHBIX IIPOIlEccax U KU3HEAEATEIbHOCTH OPraH|u3MOB;
- OPHMBOIMTH NPHMEPHl XMMUYECKHMX pEaKIMil, pacKpbIBaromx oOIIHe XUMHYECKHUE CBOMCTBa
MIPOCTHIX BEILECTB — METAJUIOB M HEMETAJIIOB;



- MPOBOJUTH PAcYeThHl HA HAXOXIEHHE MOJIEKYIApHOH (opMysbl yrieBomopona o MPOLYKTaM
CrOpaHHUs M IO €ro OTHOCHTENBHON INIOTHOCTH M MAacCOBBIM JIOJAM JIEMEHTOB, BXOIAIIMX B €r0
COCTaB;

- BJIaJIETh TIpaBUIaMH O€300acHOr0 0OpaIleHus ¢ eIKHMH, TOPIOYMMH ¥ TOKCHIHBIMH BEIIECTBAMH,
CpencTBaMu OBITOBOU XUMUH;

- OCYWICCTBIISITH IOMCK XMMHYECKOH HHQOpMAlMH 110 Ha3BaHHAM, WAEHTU(HKATOpaM,
CTPYKTYPHBIM (OpMYJIaM BEIIECTB;

- KPHUTHYECKH OLCHMBATH M MHTEPIPETHUPOBATh XHMHYECKYIO HHGOPMALMIO, COAEPHKAILYIOCH B
COOOMIEHHAX CPEACTB MaccoBOK HHboOpMaIHH, pecypcax NHTepHeTa, HAYYHO-IOMYISAPHBIX CTATHIX
C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEJAX BBIABICHHS OUIMOOYHBIX CyKICHHIA
1 GopmMupoBaHus COGCTBEHHOM TO3ULINH;

- TpPEACTaBJATH IyTH pEIIEHHd [NIOOANBHBIX IIPOOIeM, CTOAIMX MEpe] UeI0BEUECTBOM:
SKOJIOTHYECKHX, SHEPTETHUECKUX, CHIPBEBBIX, H POJIb XUMHH B PELICHAH THX TIPOOIEM.



2. CTPYKTYPA U COJIEPYKAHUE YUEBHOMN JUCHUATLIAHDI

2.1. O0bem yuyeOHOI AMCUUNIMHBI H BHABI YUeOHOI padoTsI

Bun yue6Holt paboTsr

O061nemM uacos

O0bem 00pa3oBaTeIbHON NPOrpaMMBbl Y4eOHOI THCIHILIHHDI 117
B TOM YHCJIE:

TeopeTuyeckoe obydyeHne 40
JabopaTopHbIe paboTEI 36
IIPaKTHYECKUE 3aHATHS -
VHIMBU(YAJIbHBIA IPOEKT -
KOHCYJIBTalluH -
camocTosTenbHas paboTa obydaromerocs (Bcero) 39
B TOM YHCJIE:

caMOoCTOsITeNIbHAs paboTa Hall MHIUBUIYATBHBIM MPOEKTOM -
IlpomexyTounas arrecramms (/[ugepenyuposarnviii 3a4ém) 2
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYUEBHOM AEATEJILHOCTHU

CTYJAEHTOB.
COJIEP)KAHUE XAPAKTEPUCTUKA OCHOBHBIX BUJIOB AEATEJIBHOCTU

OBYYEHN CTYJAEHTOB (HA YPOBHE YUEBHBIX IIEI?'ICTBI/IVI)
YMeHHEe [aBaTh OIPENENIEHHE M OINEPHPOBaTh CIEAYIOUIMMH XHMUYECKHMH
IIOHATUSMU: BEIIECTBO, XUMUYECKUHN DIIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEIBHEIE
aTOMHasi ¥ MOJIEKYJISIpHAs MaccChl, WOH, AJUIOTPONHS, W30TOIBI, XUMHYECKas
. CBSI3b, OJIEKTPOTPUUIATELHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCICHHS, MOJIb,

Baxneiimne N

HMIIeCKHe MOJIIpHas Macca, MOJISIpPHBIE 00beM ra3000pa3HBIX BEIIECTB, BEHIECTBA
OHSTHSI MOJIEKYJIIDHOTO M HEMOJIEKYJISPHOTO CTPOEHHS, pacTBOPBlL, IJIEKTPOJHUT H

HE3JIEKTPOIIHT, JIEKTPOJTUTHUECKAS JHCCOTIMAINS, OKHCITUTEITH 1%
BOCCTaHOBUTENb, OKHUCICHHE H BOCCTAHOBJIEHHE, TEIUIOBOH 3d ekt peaximu,
CKOPOCTh  XMMHYECKOH  peaklMH, Karalu3, XHUMHYECKOE€ paBHOBECHE,
YIJIEPOIHBINA CKENET, GYHKIIMOHAIbHAS IPYIINa, H30MEPHsI, TOMOJIOTHS

OcHOBHBIE 3AKOHBI
XUMHH

DopMynHpoBaHHE 3aKOHOB COXPaHEHMs MacChl BEIIECTB U IIOCTOSHCTBA COCTaBa
BELIECTB. Y CTAHOBKA MPUYNHHO-CIIEICTBEHHOHN CBSI3M MEXIY COJIepKaHUEM TUX
3aKOHOB M HaIIUCAHMEM XHUMHYeCKHX (opMysn u ypaBHEHHH. YcCTaHOBKa
OBOJIFOLMOHHOM CYIIHOCTH MEHIEJEEBCKOH ¥ COBpPEMEHHOH (opMyIHpoBOK
nepuoauueckoro 3akoHa J[.M.Menneneera. O6psicHeHHe (HU3UIECKOTO CMBICTA
CHUMBOJIUKY IIEPUOIAYECKOHN TaONHUIBl XUMHYECKHX 31eMeHToB [[.M.Mennencesa
(HOMEpOB 3JIEMEHTA, NEPUOo/Ia, IPYIINBI) U YCTAHOBKA MPUYHHHO-CIIEICTBEHHON
CBS3M MEXJAY CTpPOSHHEM aToMa M 3aKOHOMEPHOCTAMU H3MEHEHHS CBOMCTB
2JIEMEHTOB M 00pa30oBaHHBIX HMH BEIIECTB B IEpHOAaX U TIpymnmax.
XapaKkTepuCTHKA 3JIEMEHTOB MaJIbIX M OONBIINX NEPUOIOB IO HUX IIOJIOXKEHHIO B
Iepnoguueckoit cucreme JI.M.Menneneesa

OcHoBHbBIE TEOPHH
XHMHUH

VcTaHOBKa 3aBUCHMOCTH CBOMCTB XHMHYECKHX BELIECTB OT CTPOSHHS aTOMOB
00pa3yIomuX MX XUMHYECKHX JJIEMEHTOB. XapaKTepHCTHKA Ba)KHEHIITMX THIIOB
XHUMHYECKUX CBA3€H U OTHOCHTENBHOCTH 3TOH TUIOJIOTHH.

OOBsicHEHHE 3aBHCHMOCTH CBOHCTB BEIIECTB OT HX COCTaBa M CTPOCHUSA
KPUCTAJUTHYECKHUX PEIIETOK.

@opMymTUpOBKAa  OCHOBHBIX  IIOJIOKEHMH  TEOPHH  JJIEKTPOJIMTHYECKOH
JIMCCOIMAIINA W XapaKTEpUCTHKAa B CBETE JTOH TEOpUH CBOHCTB OCHOBHBIX
KJIACCOB HEOPTaHMUECKHUX COCIMHEHUH.

@opMyIMpOBKa OCHOBHBIX IIOJIOKEHHH TEOpUM XMMHYECKOIO CTPOEHHS
OpPraHWYEeCKAX COCAMHEHHH M .XapaKTepUCTHUKA B CBETE 3TOH TEOPHH CBOUCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COeIMHEHHH

Baxueiimupe
BEIIECTBA H
MaTepHaJIbl

XapakTepucTHKa COCTaBa, CTPOCHHS, CBOMCTB, IOJYYEHHS W IIPUMEHEHUS
BaxkHetimmx w™etawioB (IA w II A rpynn, amomuHHs, JKene3a, a B
€CTECTBEHHOHAYYHOM Tpoduiie 1 HEKOTOPHIX d-3IEMEHTOR) H MX COSIMHEHUH.
XapakTepucTUKa COCTaBa, CTPOEHHUS, CBOWCTB, MOJYyYEHHS W NIpPHUME- HEHUA
Baxkuedux Hemerayos (VIII A, VIIA, VIA rpymm, a taxxke azora u ¢ocdopa,
yriepojaa U KpeMHHUsI, BOJOPOJa) U UX COENHHEHHUH.

XapakTepHUCTHKa COCTaBa, CTPOCHMs, CBOHCTB, IOJy4YE€HUS H IPUMEHEHHUs
BOXHEUINUX KJIACCOB YIJIEBOJOPOAOB (AJIKAHOB, LHKJIOAIKAHOB, AQJIKCHOB,
AJIKWHOB, apeHOB) M MX Haubojiee 3HAUYUMBIX B HAPOJHOXO3SHCTBEHHOM IIJIaHE
[IpeACTaBUTENEHN.

AHaJOTHYHAs XapaKTePUCTHKAa BaXKHEHIIMX IPEACTaBHTENEH IPYIMX KIACCOB
OpPraHMYeCKHX COCIMHEHHUIl: METaHoja W 3TaHOJa, CJIOKHBIX 3(HPOB, XKHUPOB,
MBI, anbAeruaoB (HopMabIerHAIOB M aleTaIbAeruna), KeTOHOB (alleToHa),
KapOOHOBBIX KHCIIOT (YKCYC- HOM KHCIIOTHI, U1 €CTECTBEHHOHAYYHOTO IPOoQuIs
NpeacTaBUTENe JPYyrdX KJIacCOB KHCIIOT), MOHOCAaxapHaoB (TJIIOKO3EI),
JwicaxapuioB (caxaposbl), ITOJIHcaxapuaoB (Kpaxmana u HEeJUIIOI03kl), aHU/IMHA,
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aMHHOKHCIIOT, 6eHKOB, UCKYCCTBCHHBIX U CHHTCTHYCCKHX BOJIOKOH, Kay4IYyKOB,
rnmacTMmacc

XuMUYEeCKHH A3LIK
H CUMBOJINKA

HcnonezoBanue B y4ueOHOH M mpodecCHOHANBHOM NEeSTENBHOCTH XUMUYECKHX
TEPMHUHOB ¥ CUMBOJINKH,

Ha3zpaHne H3y4YeHHBIX BEUISCTB 110 TPHBHAIBHOM WM MEXIAYHAPOIHOMN
HOMEHKJIATYpe M OTpa)XK€HHE COCTaBa 3THX COEIUHEHHH C TIOMOIIBIO
XMMHYECKUX HhopMyJl.

OTpaxeHHe XMMHYECKHX IIPOLIECCOB C TOMOINBIO YpPABHEHHN XHMHYECKHX
peakuui

OGpsacHenHe CYIHOCTH XUMUUYECKHX NpoleccoB. Knaccupukanus XuMHIECKHX
PeaKiui Mo pasiM4YHBIM NPH3HAKAM: YHCIY M COCTaBY IPOAYKTOB M PEarcHTOB,
TerIoBoMy 3G QeKTy, HapaBIeHHIO, (asze, HATHYHIO KaTAIH3aTopa, H3MEHEHHUIO
CTEIEHEH OKHCIIEHHUS 3JIEMEHTOB, 00pa3yIOIIKX BEIIECTBA.

VcTaHOBKa NPH3HAKOB OOLIEr0 M pasiMYHOrO B THIIOJOTMH pPeakUui JuId

XuMH4YecKHne N o
HEOPTraHW4ecKOW U OPraHHYeCKOH XHMIH.
peakuum
Knaccudukanus BemiecTB H HPOLECCOB C TOYKH 3PEHHMS  OKHCIECHMSA-
BoccTaHoBieHUs. CocCTaBlI€HHE YpaBHEHHH peakmuid ¢ I[OMOIIBI0 MeToxda
JIEKTPOHHOTO OanaHca.
OObsICHEHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM peakuMu H IOJOXKEHUs
XHMHYECKOTO PaBHOBECHS OT PAa3JIHUIHEBIX (aKkTopoB
. BemonHeHHe XMMUYECKOro OKCIIEPUMEHTa B IMOJHOM COOTBETCTBHH C
Xumuqecknii
IIpaBHJIaMH 0€3011aCHOCTH.
3KCIEPUMEHT
Habmonenne, Gpukcalys ¥ onUcaHue pe3yJIbTaTOB IPOBEIEHHOI'0 IKCIIEPUMEHTA
IlpoBenenre CcaMOCTOSTENBHOIO IIOMCKAa XUMHYECKoM wuHbOpManumu ¢
XuMuqecKas UCIIONIB30BAHMEM PA3JIMYHBIX HCTOYHHUKOB (HAYYHO-NIOMYJIAPHBIX W3JAHHIH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA).
HHpopmanun

Hcnonp3oBanre KOMIBIOTEPHBIX TEXHONOrWE i 00paboTki © mepemaun
XAMHUYECKOH HHPOPMALIUY ¥ €€ IPEICTaBICHHS B PA3JINYHbIX hopMax

Pacuernl o
XHMHYECKHM
popmynam
H YPABHEHHIM

VYcTaHOBKA 3aBHCHMOCTH MEXIY KaUeCTBEHHON U KOJIMYECTBEHHOH CTOPOHAaMH
XHMHYECKHX 00BEKTOB H IIPOLIECCOB.
Pemenne PacU€THBIX 3aJ1a1 IO XUMHUYCCKHM Q)OpMYJ'IaM " YpaBHCHHAIM

IpodnabHoe n
npodec-
CHOHAIBLHO
3HAYHUMOe
coep:KaHue

OOBACHEHHE XUMMYECKHUX SIBJICHHH, NMPOUCXOIIIUMX B IpuUpoze, OBITY W Ha
IIPOM3BOICTBE.

OnpenencHue BO3MOXHOCTEH TIPOTEKaHHS XUMHUYECKHX IIPEBpAlllCHHH B
Pa3IMYHBIX YCIOBHSIX.

Cobumonenne npaBul HKOJOTMYECKH IPAMOTHOrO MOBEACHHS B OKpYXKaromiei
cpere.

Ouemca BJIUSTHUSI XUMHYECKOT'O 3arpsA3HEHUs OKPY)KaIOIHeﬁ Cpe€abl Ha OPra"HusMm
4eJIOBEKa U JPYTHE JKUBBIE OPraHU3MBIL.

Cobmonenne mpaBuil 0e30IacHOro OOpalleHHs C TOPIOYUMH M TOKCHYHBIMH
BELECTBaMH, J1abopaTOpHEIM 000PYIOBAHUEM.

[TonroroBka pacTBOPOB 3aJaHHON KOHIEHTPAIMHA B OBITY M Ha MPOU3BOJCTBE.
KpuTtnueckas orieHka JOCTOBEPHOCTH XUMHUYECKOH MH(popManuy,

NOCTYyNAaoMEeH U3 pa3sHbIX HCTOYHHUKOB
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4. YCJIOBUS PEAJIM3AIIMA YYEBHON JUCHUILIAHBI

4.1. MaTepuajibHO-TeXHUYECKOE obecreueHne

Jins peannzanyy mporpaMmbl yUeOHOH AUCITUIIIMHBI « XHUMHS» NMPEIYCMOTPEHBI CISAYIOUINE
CreLHAIbHBIE TOMEILEHUS:

Kabuner «xumuuy», ocHaumeHHBIH 00OPYIOBAaHUEM: HAAAOHBLIMU HNOCOOUAMY, IKPAHHO-
36YKOGbIMU  NOCOOUSMY, UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIMU —CPeOCTEaMY, TEXHUYIECKUMHI
CpeAcTBaMH OOYUEHMS: MACHUMHO-MAPKEPHOU OOCKOU, MYIbMUMeOUAnpOeKmopom, HOYMOYKOM,
8bIXOOOM 8 UHMEPHEM.

JlabGopaTopusi, OcHallleHHast HaTypajlbHBIMU 00BEKTaMH, MOJENISAMH, IpuOOpaMu U HAOOpaMu
JUIs  TIOCTAaHOBKM JEMOHCTPALIMOHHOTO W  YYEHHWYECKOTO DOKCIEPUMEHTd, pEaKTHBAMH U
BCIIOMOTaTEJIbHBIM 000PYA0BaHHEM.,

4.2. YueOHo-MmeToauveckoe 1 nHGOPMALMOHHOE 00ecTieueHHe

4.2.1. Kuuroo0ecneyeHHoCcTh

HanMeHnoBaHHe JTHTEPATYpPbl: aBTOP, HA3BaHHE, Ton KonavuuvectBo Haanune B
BM H31aHHs, H31ATENbCTBO H3XaHUS IK3eMIISPOB 3IEKTPOHHOM
u3naHui B 6ubnnorexe
6udauorexe Bal'y Bal'y
B COOTBETCTBHE €
eroc cCoo

OcHoBHag JuTEpaTYpa
1. T'abpuensn, O.C. Xumus: 10 knacc: 6a3oBblit
ypoBenb: yuebHuk / O. C. 'aOpuensin.~ 10-e u3f., crep. 2014 49
- M.: IIpoda, 192 ¢, ISBN 978-5-358-13216-0.
2. Tabpuensn O.C. Xumus: 11 kmacc : 6a3oBbiif
ypoBeHb: yuebHuk / O. C. I'abpuensn. - 9-e u3n., crep. 2014 50
- M.: dpoda, 224 c. ISBN 978-5-358-13067-8.

JlonoJIHUTEILHAS JIUTEPATYPA

1. Heoprauuueckas xumusa: YueOHoe mocobue / URL:http://znanium

Boromonosa U.B. - M.: Ansta-M, MHOPA-M, 336 c. 2016 .com/bookread2.ph
p?book=538925

2. Xamuroa AWM. Opranuueckas XuMus s URL:http://www.ip

crynentoB CI1O: yue6rnoe nmocobue/ Xamuroa A.U., 2016 rbookshop.ru/80239

Byceiruna T.E, Caduna JI.P.- Kasans: KHUTY, 172 ¢ html.

4.2.2. lleppoauieckune U3TAHUSA

4.2.3. UnTepHeT-pecypcol
1. Xumus - 06pa3oBaTeNnbHbIN calfT m1s WKoabHUKOB - URL: http://hemi.wallst.ru/

2. Anxumuk - URL: http://www.alhimik.ru/
3. Chemnet - odunmanbHOe 3IEKTPOHHOE M3naHue XuMmudeckoro dakynsrera MI'Y B Internet. -

URL: http://www.chem.msu.ru/
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5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOMN TUCIUTIINHBI

PesyabTaThl 00y4yeHus MeToanl onieHKH

Cmyoenm nayuumea: Brinmonsenue:
- packpelBaTh Ha TIpPHMEpax pOJb XUMUM B (GOPMUPOBAHWMH | HHIMBUIYAIbHBIX 3aMaHuU,
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpa W B IIPakTHUeCKOH | 1abopaTopHBIX paboT.

JACATCIIBPHOCTH Y€IIOBCKA, I/IHI[I/IBI/I,I[yaJIBHBIe 54
- HAEMOHCTPHPOBATH Ha INMPUMEpax B3aMMOCBA3E MCKOY XHMUEH U (prHT&J'[BHBI@ OIIPOCHI,
APYIHMH €CTECTBCHHBIMHA HAYKaMH, TCCTOBELIC H ITMCEMCHHBIC pa6OTBI.

- pacKphelBaTb Ha IIpUMEpaxX IIOJI0XKEHUSA TEOPHH XHMHYECKOTO
ctpoenus A.M. Bytneposa;

- noHuMath ¢usmueckuit cmpicn Ilepuomuueckoro 3akona JI.U.
Mengneneesa U Ha €ro OCHOBE OOBACHATH 3aBHCUMOCTH CBOMCTB
XUMHUECKHUX 3JIEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB OT
3JIEKTPOHHOT'O CTPOEHHS aTOMOB;

- OOBSACHATE NMPHYMHBI MHOT00Opa3usl BEIIECTB HA OCHOBE OOIIHX
IIpeCcTaBIeHUH 00 HX cOCTaBe U CTPOCHHH;

- [NpUMEHATh [paBWIa CHCTEMAaTHUECKOM  MEXIyHapOIHOH
HOMEHKJIATyphl KaK CpEICTBa pa3IMYCHUS W HIACHTH(UKAIIIH
BEIIIECTB 10 UX COCTaBY U CTPOEHHUIO;

- COCTaBJATb MOJIEKYJISApHbIE W  CTPYKTYpPHBIE  (OPMYJIBI
OpPraHMYeCKUX BELIECTB KaK HOCUTENeH MH(POPMAIMH O CTPOSHHH
BEIIECTBA, €0 CBOMCTBaX W MPUHAMIEKHOCTU K ONPEHEICHHOMY
KJIacCy COEAUHEHHH;

- XapaKTepHU30BaTh OPraHUYECKUE BEIECTBA II0 COCTaBY, CTPOCHHUIO
M CBOHCTBaM, YCTaHABIMBATh NPUYMHHO-CJIEJCTBEHHBIE CBS3H
MEXly TaHHBIMHU XapaKTepUCTHKaMU BEIECTRa,;

- TPUBOJUTH MPHUMEPHl XHUMHUYECKHX PpEaKIUi, pPacKphIBAIOIINX
XapaKkTepHBIE CBOWCTBA THUIHYHBIX HNPEICTABUTENCH KJIACcCOB
OpPraHWYECKHX BEIIECTB C LEBIO UX UACHTH(GUKAIMH H 0O bICHEHHUS
00JacTH IPUMEHEHHUS;

- IPOTHO3UPOBATh BO3MOYKHOCTh MPOTEKAHUS XUMHUYECKUX PEaKIHii
Ha OCHOBE 3HAHMUH O THUIAX XHMHYECKOH CBA3M B MOJIEKYJaxX
pEeareHToB U X PEaKLHOHHOH CIIOCOOHOCTH;

- HCIONB30BaTh 3HAHHA O COCTAaBE, CTPOCHHM M XUMHUYECKUX
CBOMCTBax BEIIECTB s O€3011aCHOr0 TPUMEHEHHS B IPAKTUUECKOH
JeATeNBHOCTH;

- NIPUBOJAUTE IIPUMEPHI IIPAKTHYECKOr0 HCIIOIB30BaHUSA IPOAYKTOB
nepepaboTK HEOTH W NPHPOIHOTO Tasa, BBICOKOMOJEKYJISIPHBIX
COEIMHEHHH (ITOJMATUIIEHA, CHHTETUYECKOTO KaydyKa, aleTaTHOro
BOJIOKHA);

- NPOBOJUTH ONBITHI IO PaclO3HABAHUIO OPTaHUYECKHX BEIIECTB;
IITUIEPHUHA, YKCYCHOH KHCIIOTBI, HENPEAEIbHBIX JKHUPOB, [NIIOKO3H,
KpaxManga, OEJKOB — B COCTaBe ITHINEBLIX IPOJYKTOB H
KOCMETHYECKUX CPEICTB;

- BJAAETh MpaBHUJIaMH U npuemamu Oes3oracHOR paboThl C
XUMHUYECKUMU BEILECTBAMH U JJaOOpaTOPHEIM 000pyIOBaHHEM;

- yCTaHaBIMBAaTh 3aBHUCHUMOCTH CKOPOCTH XUMHYECKON peakiuu u
CMEIEHUS] XUMHYECKOr0 PaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB C
LENBIO  ONpEAETCHUS  ONTHMAIBHBIX  YCIOBHH  IPOTEKAHUS
XUMHUYECKUX ITPOIIECCOB;

- [IPUBOJIUTH IPHMEPBI TUAPOIH3A CONMEH B ITOBCEIHEBHOM XU3HU
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YeJ0BeKa;

- TNpUBOJUTH  IPUMEPHl  OKHCIHTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuif B  TpuUpoJe, INPOM3BOACTBEHHBIX  IIpoOIeccax U
KU3HENEATEIBHOCTH OPraHU3MOB;

- [PUBOJWTH MPUMEPbl XUMMYECKHX DPEaKLHMi, pacKpBIBAIOIIAX
o0Ipe XHMHYECKHE CBOHCTBA TPOCTHIX BEIIECTB — METAIOB U
HEMETAJUIOB,;

- IPOBOJUTHL PacyeThl Ha HAXOXKACHHE MOIEKYIAPHOH (opMyIIsl
YrIIeBOAOPOJA MO MPOIAYKTaM CrOpPaHHs M IO €ro OTHOCHTEIbHOM
IUIOTHOCTH M MacCOBBIM JOJSIM 3JIEMEHTOB, BXOJSIIMX B €r0
COCTaB;

- BlaZeTh TNpaBWiIaMH Oe3omacHOro OOpalleHUus C  EIKUMH,
TOPIOYMMHM ¥ TOKCHYHBIMM BEILECTBAMH, CPEICTBaMM OBITOBOR
XVMUH,

- OCYILUECTBIATH MOMCK XMMHYECKOW HHGOPMaLMH 110 Ha3BaHHUSIM,
UIEeHTUPHUKATOPAM, CTPYKTYPHBIM (opMyJiaM BEINECTB;

- KDUTHYECKH OICHMBAaTh W HHTEPIPETHPOBAThL XHMHUYECKYIO
MHGOPMALIHIO, CONEPIKAIIYIOCSd B COOOLIEHHAX CPEICTB MacCOBOH
undopManun, pecypcax MHTepHETa, HAYYHO-NOMYIAPHBIX CTATHAX
C TOUYKH 3PEHHs eCTECTBEHHO-HAY4HOH KOPPEKTHOCTH B LEISX
BBIIBJICHMS OIIMOOYHBIX CY)KAeHUH 1 GopMHUpOBaHMs COOCTBEHHON
HIO3ULIUY;

- NpPEeICTaBNIATh IIyTH PELICHHs IT00aNbHBIX HpoGlieM, CTOSIIHMX
mepel  YeIOBEYEeCTBOM:  OKOJOTMYECKHX,  OHEPreTHYCCKHX,
CHIPLEBBIX, ¥ POJIb XUMHH B PELICHUM 3TUX IIPOOIIEM;

Hupdepenyuposannsiii 3a4ém
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