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1. TMosicHUTEIbHAS 3ANMCKA

Pabouass ydeOHas mporpamMma MO0 XUMHUHU IS CpeAHel (MoJiHO¥M) oOmeo0pa3oBaTenbHON
HIKOJIBICOCTaBJIeHAa Ha OcHOBe (DyHIaMEHTAIBLHOTO si/ipa COAEp)KaHUs oOmero oOpa3oBaHus U
TpeOOBaHMI K pe3ylibTaTaM OCHOBHOTO OOIIero oOpa3oBaHMs, TMPEACTABICHHBIX B (eaepaIbHOM
roCcyJapCTBEHHOM 00pazoBaTEIHLHOM CTaHAapTe CpEIHEro (mostHOTO) o0rmiero
00pa30BaHUSBTOPOTO IMOKOJICHUS. B HeW TakKe yYUTHIBAIOTCS OCHOBHBIC HMJCH U IOJIOKCHHS
MPOrpaMMbI  pa3BUTHS W (OPMUPOBAHUS YHUBEPCAIBHBIX YUYEOHBIX JEHCTBUU IS CPEIIHETO
(mosHOTO) O0IIIEro 0O6pa3oBaHMs.

Jliia peanuzauuu pabouel yueOHOM nporpammel ucnosibzyercst Y MK:

I'.E. Pymutuc, ®.I'. ®enpaman. Xumus 10; yaeOHUK 1 0011e00pa30BaTEIBHBIX YUPSIKICHUH. -
M.: Ilpocsemenue, 2016
I'.E. Pymsutuc, @.I. ®enpaman. Xumusnll; yaeonuk mist o01eo0pa3oBaTesIbHBIX YUPEKICHUN. -
M.: Ilpocsemenue, 2017
DnexTpoHHOe npwiokenne kK yaeouuky I'.E. Pymsuruc, @.I". @enpaman. 10knacce.
DnexTpoHHOe npunoxkenue K yueonuky ['.E. Pymzutuc, @.I'. ®enpaman.11 knace.

Pabouyas nmporpamma, pazpaboTaHa Ha OCHOBE
—  @enepanbHblif 3akoH «O0 obpazoBanuu B Poccuiickoit @enepaunm» ot 29.12. 2012 1. Ne 273-
®3;
— IIpuxa3z MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoit @enepauuu ot 17.12.2010 Ne
1897 (pen. ot 29.12.2014) "OO yrTBepkKIeHMHM U BBEACHUU B JeicTBHE (enepaibHOTO
TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBanus";
— IIpuka3z MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit @enepanun ot 31 mekadps 2015 .
Ne 1577 «O BHeceHUHn U3MEHEHU B (eiepaibHBIN rOCyIapCTBEHHBIM 00pa30BaTeIbHbIN CTaHAAPT
OCHOBHOTO 00Iero 00pa3oBaHMsl, YTBEPKACHHBIM TMpPUKa3oM MUHHUCTEpPCTBA 0Opa3oBaHUSA H
Hayku Poccutickoit @enepanmu ot 17 nexadpst 2010 . Ne 1897»;
— Ilpumepnas ocHOBHas oOpa3oBaTelbHas MpoTrpaMMa OCHOBHOTO 0OIIero oOpa3oBaHuUs,
onoopennas denepasbHBIM y4eOHO—METOIUYCCKUM OObETUHEHHUEM M0 0O0IeMy 00pa3oBaHHUIO
(mpotoxkomn 3acemanus ot § anpenst 2015 . Ne 1/15)
- IIporpammbl 0611e00pazoBaTeNbHbIX yupexkaeHul «Xumus» 10-11 kmaccel. ABTOp MporpaMMBbl
H.H. I'apa. M.: «IIpocsemenue»,2013r.

CtpykTypa mporpamMMbl: JIMHEWHO-KOHIEHTpUYecKas. IIporpamma KOHKpETH3UPYET
CoJIepXKaHWe CTaHIapTa, JaeT pachpelneicHue ydeOHBIX YacoB IO pas3deliaM Kypca H
PEKOMEHIYEMYIO TOCIEI0BATEIIbHOCTh U3YUYCHHSI TEM M Pa3/CNIOB C YYETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4€OHOTO MPOILIecca, BO3PACTHBIX OCOOEHHOCTEH ydaluXcs.
B mporpamme ompeneneH mnepedeHb JIEMOHCTpAmMii, J1a00pPaTOPHBIX OIBITOB, IPAKTUYECKUX
3aHATUI ¥ pacyEeTHBIX 3aj1a4.

By o6pa3oBaTenbHOM MporpaMMbl: Oa30Basl.

Ilenu u 3agayu:

L4 OCBOEHHE Ba)KHEHIIINX 3HAHUH 00 OCHOBHBIX ITOHATHAX M 3aKOHAX XHUMHH, XUMHWYECKOH
CHUMBOIJIUKC,
L4 OBJIAICHUC YMCHUAMU Ha6J'II-0,I[aTB XUMHUYCCKHUEC SBJICHHA, IMPOBOAUTH XHMHUYECKHM

OKCIICPUMCHT, MPOU3BOAUTH PACUCTbBl HA OCHOBC XHUMHNYCCKUX (bOpMy.]'I BCIICCTB U ypaBHeHPIfI
XUMHNYCCKHX peaKHHfI;

L4 Pa3BUTUC TIO3HABATCIIbHBIX HHTCPCCOB W HUHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mpomnecce
MNpOBCACHUA XHUMHUYCCKOTO OKCIICPUMCEHTA, CaMOCTOATCIILHOTO HpI/IO6peTeHI/I$I 3HaHUM B
COOTBETCTBHH C BOSHHUKAIOIIUMHU KN3HCHHBIMHA HOTpC6HOCT}IMI/I;

J BOCIIUTAHUE OTHOIIEHUS K XMMHUU KaK K OJHOMY M3 (yHJAaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 2JIEMEHTY OO0IIEeYeTIOBEUECKON KYIbTYPBI;
J IIPUMEHEHHE MOJYYEHHBIX 3HAHUHA U YMEHUH 11 6€30MacHOT0 MCIOJIb30BaHMS BEIIECTB U

MaTepuajioB B GBITy, CEIbCKOM XO3SICTBE U Ha MMPOU3BOACTBEC, PCIICHUSA MPAKTUYCCKUX 3a1a4 B



HOBCCHHCBHOﬁ JKHU3HHU, MPCAYIIPCIKACHUA HBHCHHﬁ, HAaHOCAIIUX BPEA 3J0POBbBIO YCJIOBCKA U

OKpYKarollen cpee.
KonunuectBo vacos Ha Il crynens— 138 yacos: 10 kiacc — 70 yacos, 11 knacc — 68 yacos



1. Pe3yabTaThl OCBOEHHSI Y4eOHOT0 MpeaMeTa « XuMHUD)

W3yueHne XuMuM B CTapIei mKoJie Ha 6a30BOM YpOBHE HAIPABICHO:
* Ha OCBOCHHUE 3HAHHUWA O XMUMHUYECKOW COCTABJISIOLIECH €CTECTBEHHO-HAY4YHOU KapTUHBI MHUpA, O
BAKHEUIINX XUMUUYECKUX MTOHATHSX, 3aKOHAX U TEOPHUSIX;
* Ha OBJIAJICHHUE YMEHHUSIMHU NPHUMEHSTH MOJIY4YECHHbIE 3HAHUS NIl OOBSICHEHUS] Pa3sHOOOpa3HBIX
XUMUYECKUX SIBJICHUN U CBOMCTB BEIIECTB, Ul OLICHKHA POJU XMMHUU B Pa3BUTHHM COBPEMEHHBIX
TEXHOJIOIMH U MOJy4EHUH HOBBIX MAaTEPUAJIOB;
* Ha pa3BUTHE IIO3HABATEJbHBIX MHTEPECOB M HHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B mpoliecce
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHHUsS] XMMMUYECKHUX 3HAHUHW C UCIOJB30BAaHUEM  Pa3IMUYHBIX
HCTOYHUKOB MH(POPMAIUK, B TOM YHCJIE KOMIIBIOTEPHBIX;
* Ha BOCHHMTAaHHUE YOEKIEHHOCTH B MO3UTHUBHOW POJIM XUMUH B KU3HU COBPEMEHHOTO OOIECTBA,
HE0OX0IMMOCTH XUMHUYECKH I'PaMOTHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO M OKpYXaloIlel cpese;
* Ha IPUMEHEHUE IMOJIyYEHHBIX 3HaHUW U YMEHHUH JUIsi O€30MaCHOTO MCIOJb30BaHUS BELIECTB U
MaTepHUajIoB B OBITY, CEIbCKOM XO34HUCTBE U Ha MPOU3BOJACTBE, JUISl pEUICHUS PAKTUYECKUX 3a/1a4
B IIOBCEHEBHOM KU3HM, JUIS MPEAYNPEKIACHUS SIBICHHUM, HAHOCSIIUX BPEl 3J0POBBIO YEIIOBEKA U
OKpYKarollen cpene.

JlocTHKEeHHE TNYHOCTHBIX Pe3yNbTaTOB:

. B LIEHHOCTHO-OPHEHTAIIMOHHON c(epe — BOCIUTAHUE YYBCTBA I'OPJOCTU3A POCCHHUCKYIO
XMUMHUYECKYIO HayKy, TyMaHU3Ma, L[eJ1eyCTPEMIIEHHOCTH;

. B TPYAOBOH cdepe — FOTOBHOCTh K OCO3HAHHOMY BHIOOpPY JajbHEiIIeld o0pa3oBaTeIbHON
TPaeKTOpUH;

. B MT03HABATEIbHOU cepe — yMEeHHe YIPaBIATh CBOEH MO3HABATEIBbHOM IEATEIbHOCTBIO.
MeranpeaMeTHble pe3yiabTaThl:

. UCIOJb30BAHNE YMEHHH M HaBBIKOB PA3IMUYHBIX BHUJIOB IO3HABATEJILHOW JESATEIBHOCTH,

MPUMEHEHHE  OCHOBHBIX  METOJOB  MO3HaHHUS  (CUCTEMHO-WH(OPMALMOHHBIA  aHANuU3,
MOJENUPOBAHNUE) AJISl U3yUSHHS] Pa3IMYHBIX CTOPOH OKpY’Kalollel AelCTBUTEIbHOCTH;

. HCIOJIb30BAHNE OCHOBHBIX MHTEJUIEKTYaJbHBIX OMNepauuii: (GopMylnupoBaHUE THUIIOTES,
aHaJlu3 M CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTu3alus, BbISBIECHHE MPUUYMHHO-
CIIEICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

. YMCHHUE I'CHEPHUPOBATL UJACHU U ONIPEACIATE CPEACTBA, H606X0,Z[I/IM]':>IG AJI1 UX pe€ain3alnu,

. YMCHHUE OIIPCACIIATh LHCIIN U 3aJa4n NCATCIbHOCTH, BBI6I/IpaTB Cpe€acTBa pcajin3alrn LEIN
U IIPUMCHSATD UX HaA ITPAKTHUKE;

. HCIIOJIb30BAHUC PA3JIMYHbIX HCTOYHHUKOB I/IH(l)OpMaI_II/II/I, IIOHUMaHHE€ 3aBUCHMOCTHU

coJiepkanus U (GOpMBI MpeAcTaBiIeHUs THPOPMAIMH OT 1ieJiell KOMMYHUKAIlMU U aJpecara.
BbINyCKHUK HAYYUTCS:

. JlaBaTh OIPE/IEICHHs] HAYYHBIM IMOHSATHUSM: BEUIECTBO, XUMHUYECKUI IIEMEHT, aTOM,
MOJIEKYJa, OTHOCUTEIbHBIC aTOMHAS U MOJICKYJISIPHAS. MACChl, HOH, aJUIOTPOTHSI, H30TOIIBI,
XUMHYECKas CBA3b, JIEKTPOOTPULIATEIHLHOCTh, BAJICHTHOCTD, CTEIIEHb OKUCIICHUS, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00BEM, BEIIeCTBAa MOJIEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS,
PaCTBOPBI, AJIEKTPOJIUT U HEIIEKTPOIIHT, HIEKTPOIUTHYECKAs TUCCOLUALINS, OKUCIUTENb U
BOCCTaHOBUTEJIb, OKUCIICHHE U BOCCTAHOBJICHHE, TETIOBOM 3(h(peKT peakiuu, CKOPOCTh
XMUMHUYECKOH peaklnu, KaTalan3, XAMUIECKOe paBHOBECHE, YTTIEPOJHBIN CKeTeT, (DYHKIIMOHAbHAS
rpynna, u30Mepus, TOMOJIOT S,

. MPUMEHATh OCHOBHBIE 3aKOHbl W TEOPUM XUMHUM: COXPAaHEHUSI MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, IMEPUOAMYECKUN 3aKOH; XHMHYECKOM CBS3U, 3JIEKTPOJUTUYECKON
JUCCOIMAIIMHU, CTPOEHUS OPraHUYECKUX COETMHEHMI;

. pacKkpbIBaTh Ha MpUMepax Poiib XUMUHU B (POPMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTUHBI
MHpA U B IPAKTUYECKON IEATEIIbHOCTH YEIOBEKA;

. JEMOHCTPUPOBATH HA MPUMEPAX B3aUMOCBA3b MEXKIY XUMUEH U APYTUMU €CTECTBEHHBIMU
HayKaMH;

. pacKpbIBaTh Ha MpUMepax MoJI0KEeHUsI TEOPUU XUMHUeCcKoro ctpoeHus A.M. bytiepoBa;

. noHuMarth pusudeckuii cmbicn [lepuoandeckoro 3akona /.M. MennaeneeBa u Ha ero

OCHOBE OOBSACHATH 3aBUCUMOCTh CBOMCTB XUMHUECKUX JJIEMECHTOB U O6p8.30BaHHBIX MU BEUICCTB
OT 3JICKTPOHHOT'O CTPOCHUA aTOMOB;



. OOBSACHATH IPUYUHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIHNX MPECTaBICHUN 00 X
COCTaBe U CTPOCHHUHY;

. IIPUMEHSATH [IPABUJIa CUCTEMATHYECKONW MEKIYHAPOJHOM HOMEHKIIATYPbI KaK CpEeACTBa
pa3nuyeHus U UICHTH(PUKALNY BEIIECTB 110 UX COCTABY U CTPOCHHUIO;
. COCTaBJIATh MOJICKYJISIPHBIE M CTPYKTYPHBIE (POPMYJIBI OPraHMUECKUX BEIIECTB KaK

HOCHTEIICH MHPOPMAIMH O CTPOCHHUH BEIIECTBA, €T0 CBOWCTBAX U NMPUHAIC)KHOCTH K
OTPEJIEIEHHOMY KJ1acCy CO€IMHEHUI;

. XapaKTEPU30BaTh OPTrAHUYECKHUE BEUIECTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAM,
YCTaHaBJIMBATh IIPUYNHHO-CIIEICTBEHHBIE CBSI3U MEXY JaHHBIMHU XapaKTEpUCTUKAMU BEILECTBA,
. MIPUBOJUTH IPUMEPHI XUMUYECKUX PEAKIMHI, PACKPBIBAIOLINX XapaAKTEPHbIE CBOMCTBA

TUMHUYHBIX MPEJICTABUTENEH KJIACCOB OPTaHUYECKUX M HEOPTaHUYECKUX BEIIECTB C IEIbI0 UX
uIeHTU(DUKAITUN U OOBICHEHHS 00JIaCTH IPUMEHEHUS;

. IIPOTHO3UPOBATH BO3MOKHOCTb ITPOTEKAHUSI XMMUYECKUX PEAKIIMI HA OCHOBE 3HAHUU O
TUIAX XMMUYECKON CBS3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

. HCIIOJIb30BATh 3HAHUS O COCTaBE, CTPOCHUHU U XUMHUYECKHX CBOKMCTBAX BEIIECTB JUIS
0€30MacHOTO IPUMEHEHUS B IPAKTUUYECKOH JEATENbHOCTH;

. MIPUBOJUTH IPUMEPBI PEAKLINN, TOATBEPKIAOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKIY
OCHOBHBIMHM KJIaCCaMHU HEOPraHWYECKHUX U OPraHUYECKUX BEIIECTB;

. IIPOTHO3MPOBATh XMMUYECKHE CBOWCTBA BELIECTB HA OCHOBE UX COCTABA U CTPOEHNS;

. MIPOTrHO3UPOBAThH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIbHbIE HITH

BOCCTaHOBHTEJIHLHBIC CBOMCTBA C YUETOM CTEIIEHEH OKHCIICHUS 3JIEMEHTOB, BXOIAIINX B €r0
COCTaB;

. MIPUBOJIUTH IPUMEPHI YPaBHEHUH pEaKIMii, JeKalliX B OCHOBE IPOMBIIIJIEHHBIX CITOCOOOB
MOJTyYCHUST aMMHUaKa, CEPHOM KUCIIOTHI, YyTYHA U CTaJIH,

. OTIMCHIBATh (PU3MUYECKUE U XUMUYCCKHE MPOIIECCHI, SBIISIOMIAECS YaCThIO KPyroBOpOTa
BEIIECTB B MPUPO/IE;

. MIPUBOJIUTH IPUMEPHI MTPAKTUIECKOTO UCIOJIH30BaHUS POAYKTOB IIepepaboTKU HEPTH U
MIPUPOJTHOTO T'a3a, BRICOKOMOJICKYJISIPHBIX COCTMHEHUH (TTOTMATUIICHA, CHHTCTHYSCKOTO KayJdyKa,
aIeTaTHOTO BOJIOKHA);

. MIPOBOIMTH OMBITHI 0 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: MIHIIEPUHA, YKCYCHOMN
KHCJIOTBI, HETIPEACIbHBIX J)KHPOB, TITFOKO3bI, KpaxMaja, OCJIKOB — B COCTaBE MHUIIICBBIX IMPOJYKTOB
1 KOCMETHYCCKUX CPE/ICTB;

. BJIQJICTh MPABWIIAMH M TpUEMaMH 0€301acHON pabOThl ¢ XHMHUYECKUMH BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAHHUEM;
. yCTaHaBIIMBaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEaKIIMK U CMEIICHUS XUMUYECKOTO

PAaBHOBCCHUA OT pa3JIMYHbIX (I)aKTOpOB C IICJIBIO OIIPCACIICHUA OIITUMAJIbHBIX YCJ'IOBI/Iﬁ IMPOTCKAHUA
XUMHUUYCCKUX ITPOLICCCOB;

® IPpUBOINUTDL IIPUMEPBI THAPOJIN3a coJieil B HOBCGﬂHeBHOﬁ KHU3HHU 4YCJIOBCKA,

® IPpUBOANUTDL IIPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ B IIpupoac,
IIPpOU3BOACTBCHHBIX ITPOLCCCAX U JKU3HCACATCIbHOCTU OPraHu3MOB;

® IIPpUBOJIUTDL IIPUMEPBI XUMHUYCCKUX peaKHHﬁ, PaCKpPbIBAOIIUX O6H_II/IG XHUMHNYCCKUC
CBOUCTBA NMPOCTBIX BCIICCTB — MCTAJIJIOB U HEMCTAJIJIOB;

° MIPOBOAUTH PACUCTBI HA HAXOXKACHHUC MOHeKYHﬂpHOﬁ q)OpMy.TIBI yriieBo4opoJa 1o

IIPOJIyKTaM CTOPAHUs U 10 €r0 OTHOCUTEIBHON IJIOTHOCTU U MacCCOBBIM JIOJISIM JIEMEHTOB,
BXOJISILIIUX B €r0 COCTaB;

. BJIaJIeTh MpaBUiIaMi 0€301acHOTO OOpAIEeHNs C eIKUMHU, TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOM XMUMMUU;

. OCYIIECTBIIATH MOMCK XUMUUECKOH HH(OpMAIMK IO Ha3BaHUSIM, HACHTU(PHUKATOPAM,
CTPYKTYpPHBIM (hOpMyJiaM BEIECTB;

. KPUTHYECKH OLICHUBATh M UHTEPIPETUPOBATh XUMUYECKYIO HH(POPMAILIHIO,
COJIEpKAIYIOCs B COOOIIEHUAX CPEJICTB MaccoBOi MH(popMarun, pecypcax MHTepHeTa, HayqyHO-
MOMYJISIPHBIX CTaThsIX C TOUKU 3PEHUS ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISIX BBISBICHMUS
OLIMOOYHBIX CY)KJICHUN U (OPMHUPOBAHUS COOCTBEHHON MO3UIINY;



. MPECTABIATH IyTH PEUICHUS ITT0OATBHBIX MPOOJIEM, CTOSIIUX MEPE] YEIOBEUECTBOM:
9KOJIOTMYECKUX, SHEPIeTUUECKHUX, ChIPhEBBIX, U POJIb XUMHUHU B PEILICHUHU 3THUX MPOOIIEM.

° OpPraHru30BbIBATH, ITPOBOANUTL YHCHHYCCKHUEC ITPOCKTHI 110 UCCIICAOBAHUTIO CBOICTB BCIICCTB,
HMCIOIIUX BA’)KHOC IMMPAKTUICCKOC 3HAUYCHUC.
° COCTaBJIATh YPAaBHCHUSA peaKL[I/If/’I, COOTBCTCTBYIOIIUX MTOCICAOBATCIBHOCTH HpeBpaL[IGHI/If/'I

HCOPraHNM4YCCKUX U OPraHuvICCKUX BCUICCTB PA3JIMUYHBIX KJIACCOB.
Bbmycmum noJtyuum 603MONHCHOCHb HAYHUUMBCA?

. OnuUCvLIBAMb 0eEMOHCMPAYUOHHBIE U CAMOCMOSMENLHO NPOBOOUMbLE IKCNEPUMEHMB,
UCNONIL3YS O DMO20 eCMeCMBEeHHbIU (PYCCKULL) A3bIK U A3bIK XUMUU,

. ONUCHLIBAMb U PA3TUYAMb U3YUEHHbLE KIACCHl HeOPSAHUYECKUX U OP2AHUYECKUX
COeOUHeHUll, XuMuyecKue peaxkyuu;

. K1accuguyuposamo uzydeHHvle 00beKmyl U A61EHU,

. Haobn00ams OeMOHCMpUpyemble U CamMoCmMOoAmMenbHO NPOBOOUMbLE ONbINbL, XUMUYECKUE
peaxyuu, npomexaroujue 8 npupooe u 8 oOvimy;

. oenams 8b1800bL U YMO3AKIIOUEHUs U3 HAOIIO0eHUU, U3YYEeHHbIX XUMUYECKUX

3a1<0n0mepﬁocmeb7, npocHo3uposeanisb ceoticmea HEU3YHYEHHbIX 6euyecme no avajiocuu co
ceoticmeamu U3YYEHHbLX,

. CMPYKMYpUpo8ams U3y4eHHblil Mamepua,

. UHMeEPNPemupo8ams XUMUYECKYI0 UHPOPpMAYUIOo, NOYUEHHYIO U3 OPY2UX UCOYHUKOG,
. onucvl8ams cmpoenue amomos 2nemenmos I-1V nepuooos c ucnonvzosanuem
9IeKMPOHHBIX KOHpU2ypayuii amomos;

. MOOenuposams cmpoeHue NPOCMetiuux MOoaeKyl HeOP2aHUYeCKUX U Op2aHU4ecKux
gewecms, KpUCmaniios;

. 8 YEHHOCMHO-0PUEeHMAaAYUOHHOU cepe:

. AHATUZUPOBAMb U OYEHUBAMb NOCIe0CMEUS O] OKpYICcaroujeti cpedvl OblMoeoll U

NpPoU3800CMBEHHOU 0esAMeNIbHOCIU Yell08eKd, CE8A3AHHOL C NepepabomKoll 8euecms;
. 6 mpyoosoii cghepe:

. 0Ka3b186aMb NEPEYIO NOMOUb NPU OMPABTICHUSX, 0XHCO2AX U OPY2UX MPABMAX, CEAZAHHBIX C
seujecmeamu u 1a6opamopHvim 060py008aHUeM.

. 2PAMOMHO 0OPAWAMbCS C BeWeCmBaAMU 8 NOBCEOHEBHOU HCUHU,

. UCNOTL308aMb NPUOOPEMeEHHbLE 3HAHUSL OJisL IKOJIOSUYECKU 2PAMOMHO20 NOBEOEHUs. 8
OKpYydicarouell cpeoe;

. NOHUMAMb CMBLCIL U HEOOXOOUMOCMb COOII00EHUsL NPEONUCAHUL, NPedldcaemblX 6
UHCIMPYKYUSIX NO UCNONb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.;

. UCNOTL308aMb NPUOOPEMEHHBLE KII0UEBble KOMNEMEHMHOCMU NPU 8bINOIHEHUU

UCCe008ameNbCKUX NPOeKmo8 no U3y4eHuio C8OUCM8, Cnocob08 NOY4eHUs U pacno3HABAHUS
seujecms;

. Pazeueams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3Y5 CPEOCMBA YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ meKxcmamu y4eOnuKka u OOnOJHUmMeNbHou
Jumepamypotl, CHpagoOyHbIMU MAbIUYAMU, NPOABTIAMb 20MOBHOCHb K YEANCEHUIO UHOU MOYKU
3penus npu 06CyAHCOeHUU pe3yIbmamos 6blNOIHEHHOU pabomuyl,

. 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYeCmBAX U XUMUUECKUX NPOYeCCax,
KpUmMu4ecky OmHOCUMbCs K NCe80OHAYYHOU UHDOpMayul, HedoOpOco8ecmHoll peKiame,
Kacaroujencs UCNoIb308aHUSA PA3TUYHBIX 6eUjeCE.

. 0CO3HABAMb 3HAUEHUE MEeOPEeMUUeCKUX 3HAHULL N0 XUMUU OIS NPAKMUYECKOU
oesamenbHOCMU Yelo8eKd.



2. Copaep:xxanue y4eOHOT0 npeamera « XuMHs»
10 knacc
OPTAHNUYECKASA XUMUA
TEOPETUYECKWE OCHOBbI OPT AHUUECKOM XVIMUMU.
dopMHUpOBaHUE OPTaHUYECKON XUMHUM Kak Hayku. Oprannyeckue Bemectsa. OpraHudeckast
xumusl. Teopus cTpoeHUs oprannyeckux coenunenuii A. M. bytiepoBa. YriepoaHblil ckener.
Pagukansl. @yHKuMoHanbHbIe rpynmnbl. I'omonoruueckuii psaa. 'omonoru. CtpykrypHas
nzomepusi. Homenknarypa. 3HaueHue TE€OpUU CTPOSHHSI OPraHUYECKUX COETUHEHUI.
DNeKTpOHHas IPUPOJIa XUMUYECKUX CBA3EH B OpraHndeckux coequHeHusx. CrocoObl pa3pbiBa
CBsI3el B MOJIEKYJIaX OpPraHMYECKHX BemecTB. DnekTpoduisl. Hykneodwmsl. Knaccudukarus
OPraHNYeCKUX COCTUHECHUH.
HemoHcTparmu. O3HaKOMIIEHHE ¢ 00pa3llaMM OpraHM4ecKMX BELIECTB U MaTepuanoB. Monenu
MOJIEKYJI OpPraHMYECKHX BEIIECTB. PacCTBOPUMOCTh OPraHMYECKUX BEIIECTB B BOJIE M HEBOJHBIX
pactBopuTtensx. [lnaBneHue, o0yrauBaHue U rOpeHUE OPraHNnYeCKUX BELIECTB.
YIJIEBOAOPO/EBI. IpenenbHbie yriaeBOAOPOAbI (AJIKaHbI). DIEKTPOHHOE U MIPOCTPAHCTBEHHOE
cTpoeHue ankaHoB. ['omonornuecknii psaa. Homenknarypa u uzomepusi.
Du3nyecKre U XMMHYECKHE CBOMCTBA ankaHOB. Peakuus 3amemenus. [lonyyenne nu npuMeHenue
AJIKAHOB.
Huknoankansl. CTpoeHne MoJIeKyll, romojiorndeckuil psia. Haxoxaenue B nmpupone. @uznyeckue
Y XMMHYECKHE CBOMCTBA.
JHemonctparmu. OTHOIIEHHE aJIKaHOB K KHUCJIOTaM, LIeI04aM, K pacTBOpY NepMaHTaHaTta Kajlus U
OpOMHOM BOJIE.
JlaGopaTopHblE  OTBITHI. W3roToBnenne  MOJENEe  MOJEKYJI  YIJI€BOJOPOJAOB  H
raJOreHONPOU3BOIHBIX.
[IpakTueckas pabora. KauecTBeHHOe ompeneneHue yriepojaa, BOJOPOAa M XJopa B
OpPraHWYECKHUX BEUIECTBAX.
Pacuernble 3agaun. Haxoxxnenue MonekynsspHOi (GOpMyIIbl OpraHHuecKOTO COETUHEHHs 110 Macce
(oOBeMy) MPOAYKTOB CTOPAHMSL.
HenpenenbHbie yrieBoaopoabl. AJIKEHBI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE AJIKEHOB.
l'omonoruueckuii psia. Homenknatypa. M3omepusi: yriiepoaHoW Ienu, MOJIOKEHHUS KpaTHOM
CBS3U, LIUC-, TPAHC-U30MEPHUSL.
XHWMHUYECKHE CBOMCTBA: pEAKIMU OKUCJICHUS, NPHUCOEIMHEHHUs, noiaumepusauuu. [IpaBuio
MapxkoBHuKoBa. [losryueHne u npuMeHeHUe aJIKEHOB.
Ankaauensl. Ctpoenue. CBOMCTBa, IpuMeHeHue. [[pupoaHbIil kaydyk.
ANKUHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE aleTWiIeHa. ['OMOJorm U HM30MEpBI.
Howmenkiarypa.
du3nueckue W XMMHUYECKHE CBOMCTBAa. Peakumu npucoenuHeHus U 3amenneHus. [lomydenue.
IIpumenenue.
Hemonctparmu. [lomydyenue ameruneHa B sabopatopuu. Peakuus amerusieHa ¢ pacTBOPOM
nepMaHrasata kanusa u OpomHON Bojoil. ['openue ameruneHa. PasnokeHue kaydyka mpu
HarpeBaHUU U UCIIBITAaHUE MPOLYKTOB Pa3JIOKEHUS.
IIpaktuyeckas pabora. [lonyuenue sTuiIeHa U U3yYEHHUE €r0 CBONCTB.
Apomatuyeckue yrieBoaopoabl (apeHsl). ApeHbl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
6eHzona. M3omepus 1 HoOMeHKIaTypa. PU3NUecKue U XUMHUYECKue cBoiicTBa OeH3ona. ['omororu
6eHzona. OCOOEHHOCTM XHMMUYECKMX CBOICTB TOMOJIOrOB O€H30jJa Ha MpHUMEpe TOIyoJa.
I'enernueckas CBsA3b ApOMATUUYECKUX YIIIEBOJOPOAOB C APYTUMU KIACCAMHU YIJIEBOJIOPOAOB.
JlemoHcTparmu. beH3os kak pacTBOpHUTEsb, ropeHrne OeHszosna. OTHouleHne GeH3oia K OpOMHOM
BOJIE U pacTBOpY NepMaHraHara kanus. OKUCIeHHne ToIyoJ1a.
[TpupoHble HCTOUHUKHU YriaeBoopooB. [Ipupoausiit ras. IlonyrHsle HedTaHbIe Ta3bl. HedTh 1
HedTenpoaykTel. Pusnyeckue cBoiictBa. CriocoOwl mepepaboTku HedTu. Ileperonka. Kpekunr
TEPMHUUECKUIN U KaTalInTudeckuil. Kokcoxummuueckoe npou3BoACTBO.
JIaGopatopHsble onbIThl. O3HaKOMIIEHHE ¢ 00pa3liaMu MPOIYKTOB HedrenepepaboTKH.
Pacuernsle 3a1aun. Onpenenenne MaccoBOi WM 0ObEMHOM J0JIM BBIXOAA MPOAYKTA PEAKIUN OT
TEOPETUYECKH BO3MOXKHOTO.



KNCJIIOPOACOAEPXAIINE OPTAHMYECKWE COEIMHEHM .

Crnuptsl 1 ¢eronbl. OqHOATOMHBIE TpeAebHbIE CIUPTHL. CTpoeHHEe MOJIEKYI, (yHKIIMOHATIbHAS
rpynmna. Bogoponnas cBs3b. M3oMepus u HomeHkinarypa. CBolicTBa MeTaHoJa (3TaHoNA),
IIOJIy4Y€HUE U puMeHeHne. PU3N0I0rHYECKOE IEHCTBUE CIIMPTOB HAa OPraHU3M YeJIOBEKa.
I'enernueckas CBs3b OJJHOATOMHBIX IIPEIEIbHBIX CIIUPTOB C YIJIEBOIOPOAAMHU.

MHoroaToMHble CHUPTHI. JTWIEHIVIMKONb, TriuuepuH. CBolicTBa, npumMeHeHue. DOeHounsbl.
Crpoenue mosekyisl (eHosia. B3auMHOe BiusSHUE aTOMOB B MOJIEKYJE HAa IPUMEPE MOJIEKYIbI
¢denouna. CroiicTBa gerona. TOKCHYIHOCTH eHOMa U ero coequHeHui. [Ipumenenne deHoa.
JHemoHcTpammu. Bzaumoneiicteue denosa c GpoMHOI BOJOH U pacTBOPOM THAPOKCHIA HATPUSI.
JlaGoparopHble OmbIThl. PacTBopeHue riuiepuHa B Bojae. Peakuus riauuepuHa ¢ TUIPOKCHIOM
meau(Il).

Pacuernble 3amaun. PacueThl 1O XMMHUYECKUM YypaBHEHHUSM IpU YCIOBUHU, 4YTO OJHO U3
pearupymouux BelecTB JaHO B U30BITKE.

Anbnerunpl, KeroHsl. Amnpaeruipl. CTpoeHHE MOJEKyIbl (QopMmanbaeruaa. OyHKIMOHaIbHAs
rpynna. Mizomepus n HoMeHKIIaTypa.

CpoiicTBa anberu1oB. PopManbAeru] U aleTaIberu/: oJyYeHHe U IPUMEHEHHUE.

AneToH — mnpenctaBuTeNb KeToHOB. CTpoeHue MoJieKyibl. [IpuMenenue.

Hemounctpammu. BzamMoneiicTBue MeTtaHans (dTaHaIsl) ¢ aMMHAYHBIM PAcTBOPOM OKCHIA
cepebpa(l) u ruapokcuna menu(Il). PactBopeHue B areToHe pa3IMuHbIX OPraHUYECKUX BEIIECTB.
Jlabopatopubpie ombIThl. [lomyduenue »sTaHanss OKHCIHeHWEM »dTaHona. OKHCICHHE MeTaHasd
(3TaHaNsA) aMMHAYHBIM PacTBOpoM okcua cepedpa(l).

Oxucnenue Meranans (3taHans) rugpokcugom meau(Il).

Kap6onoBbie kucnotel. OTHOOCHOBHBIE Mpe/ieNbHbIE KApOOHOBBIE KUCIOTHI. CTpOEHUE MOJIEKYII.
dyHKIMoHaMpHas rpymnma. M3omepus nu HoMeHKIatypa. CBOCTBa KapOOHOBBIX KHCIOT. Peakius
stepudukanuu. [lomyuenne kapOOHOBBIX KUCIOT U IPUMEHEHHE.

KpaTkue cBenenus o HenpeaenbHbIX KapOOHOBBIX KUCIOTaX.

I'enernueckas cBsi3b KAPOOHOBBIX KUCJIOT C APYTUMH KJIacCaMy OPraHUYECKUX COCAUHEHUN.
[IpakTuueckue padots! [TomydeHue U cBOMCTBa KAPOOHOBBIX KUCIIOT.

Penrenne skcniepruMeHTANIBHBIX 337a4 HAa PACTIO3HABAHME OPIaHMYECKUX BEILIECTB.

Cnoxwubie 3¢upbl. XKupbl. CrnoxkHbsle 3(upbl: CBOWCTBA, MOJYy4YeHHE, NpUMeHeHHe. JKupsbl.
Crpoenue xxupoB. XKupsl B ipupoje. Cpoiicta. [Ipumenenue.

Mortomue cpenctsa. [IpaBuina 6e30macHoro oopamieHus co cpeacTBaMu ObITOBOI XMMUH.
JlaGopatopHble OMBITHL. PacCTBOPUMOCTD JKUPOB, 0KA3aTEIbCTBO MX HEMPEIEIbHOTO XapakTepa,
OMBUIECHHUE KUPOB.

CpaBHeHHE CBOWCTB MblUIa UM CHHTETUYECKHUX MOIOIIMX CPEICTB. 3HAKOMCTBO € oOpasuamu
MOOILUX CPEJICTB.

N3yuenue ux cocraBa U MHCTPYKUUN 110 TPUMEHEHUIO.

VYrnesogsl. I'moko3a. Ctpoenue Mosekyasl. Ontudeckas (3epkaibHas) H30Mepusl.

®pykro3za — wuzoMep IMoko3bl. CpoiictBa mmoko3bl. [Ipumenenne. Caxapoza. Crpoenue
MoJekyJibl. CBOWCTBa, IPUMEHEHHE.

Kpaxman u nemnrono3a — npeacTaBUTeNH MPUPOIHBIX TOJIUMEPOB. Peakis NoJMKOHIEHCAlUH.
duznyeckue M xumMuueckue cpoictBa. Haxoxxnaenue B mpupoxe. [Ipumenenue. AneraTHoe
BOJIOKHO.

JIaGopatopHble onbIThl. B3anMoneiictBue riaroko3sl ¢ rugpokcuaom Meau(ll). Bzaumoneiicteue
TJIIOKO3bI ¢ aMMMayHbIM pacTBOpoM okcuga cepebpa(l). BzaumoneiictBue caxapossl c
TUAPOKCUAOM  Kaubliusa. B3aumopnelictBue kpaxmaia ¢ uoaoM. I'maponu3  Kpaxmana.
O3HakomiieHHe ¢ 00pa3liaMK IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH.

IIpakTuyeckas pabota. PemieHne skcrepuMEHTAIbHBIX 3a/lad Ha IOJIyYeHHE U paclio3HaBaHUE
OpPraHMYECKUX BEIECTB.

A30TCOHEPXAIINE OPTAHMYECKHWE COE/IMHEHM .

AMUHBI 1 aMUHOKUCIIOTBL. AMUHBI. CTpoeHue Mosiekyia. AMuUHorpynna. @uznueckue u
XMUMHUECKHE CBOMCTBA. CTPOEHME MOJIEKYJIbI AHUJIMHA.

B3aumHOe BiIMsSHHME aTOMOB B MOJIEKYJE HAa MPUMEPE MOJIEKYJbl aHuWiIuMHA. CBONCTBAa aHWIMHA.
IIpumeHeHue.



AmuHOKHCIOTHL. M30oMepust u HoMeHkiarypa. CBoiicTBa. AMMHOKHCIOTHI Kak am@oTepHbIe
opranuueckue coenuHeHus. Ilpumenenue. I'eHernueckas CBSI3b aMHUHOKUCIOT C JpYTUMU
KJIaCCaMU OPraHUYECKUX COCIUHEHU.

benku. benku — npupoansie nonuMepsl. CoctaB U cTpoeHHe. PU3NYECKHE U XUMHUYECKHE
coiicTBa. [IpeBpamienue OEIKOB B OpraHu3Me. Y CIeXu B U3YYCHUU U CUHTE3e OSIKOB.

[lonsTe 00 asoTcoiepXk amMx TreTepoUUKINYecKux coeauHeHusx. [lupuaun. Iluppod.
[TupuMuaMHOBBIE U IyPUHOBBIE OCHOBaHMs. HyKI€MHOBbIE KUCIOTBI: COCTAB, CTPOEHHE.

Xumusg W 370poBbe dyenoBeka. JlekapcrBa. [IpoOnembl, cBsi3aHHBIE C TNPUMEHEHHEM
JIEKAPCTBEHHBIX IPEIAPATOB.

Hemonctparuu. Okpacka TKaHM aHUJIMHOBBIM  KpacuTeseM. JloKa3aTenbCTBO — HAJIWYMS
(GYHKIMOHATIBHBIX TPYII B pACTBOPaX AMUHOKHCIIOT.

JlaGoparopHble omnbIThl. l[BeTHble peaknuum Ha Oenku (OMypeTroBas M KCAaHTOIPOTEUHOBAS
peaKIum).

BBICOKOMOJIEKVYJISAPHBIE COE/IUHEHU 4.

Cunrernueckue nonumMepsl. [IoHsTHE O BHICOKOMONEKYIISIPHBIX coeAuHEeHusX. [lonumepsl,
MoJIy4yaeMble B peakuusax noaumepusanuu. CtpoeHue mosexyn. CTepeoHeperyispHoe U
crepeoperyisipHoe crpoenre nosmmepos. [lommatuien. [ommnponuiien.

TepMOIIacTUYHOCTD. [Tommeps, MOJTy4aeMble B peaKuusiX  MOJHUKOHIEHCAIINH.
denosipopmarbaETUIHBIE CMOJIBI.
TepMOpeakTUBHOCTb.

Cunrernueckue kayayku. CTpoeHHE, CBOMCTBA, MTOIYYEHUE U IPUMEHEHHE.

Cunrernueckue BosiokHa. Kanpon. JlaBcaH.

O0600611eHre 3HaHUH TI0 Kypcy oprannyeckoi xumun. Oprannyeckasi XuMus, 4eJI0BeK U MPUPO/a.
Hemonctparmu. O6pa3iibl MI1aCTMACC, CHHTETHYECKUX KaydYyKOB U CHHTETHYECKHUX BOJIOKOH.
JlaGopaTopHbie OonbITHI. M3ydueHne CBOMCTB TEPMOILIACTUYHBIX MOJUMEpoB. OmpeaeneHre xiopa
B NOJUBHUHUIXJIOpHUAE. VI3ydeHue CBONCTB CHHTETUYECKHUX BOJIOKOH.

[IpakTuueckas paboTa. Pacro3naBaHue miiacTMace U BOJOKOH.

Pacuernbie 3amaun. Onpesenenne MaccoBOM MIM 0ObEMHOM JIOJIM BBIXOJa MPOAYKTa PEaKIUA OT
TEOPETUYECKUBO3MOKHOTO.

11 knacc
Benymiast posiib B packpblTUM COAEpKaHUs Kypca XuMuM 11 Kilacca NPUHAJIECKUT AJIEKTPOHHOU
TEOPUH, TEPHOIUYCCKOMY 3aKOHY M CHUCTEME XMMHUYECKHUX DJIEMEHTOB KakK HamOoJjee oOumum
HAay4YHBIM OCHOBAM XHMMUHU.
B manHOM Kypce cHCTeMaTHU3UPYIOTCS, 0000IIAOTCS U YIIIYOJISTIOTCS 3HAHHS O paHee U3yUYeHHBIX
TEOPUSAX M 3aKOHAX XMUMHUYECKOM HayKu, XMMHUYECKHUX Mpolieccax M MPOU3BOJCTBAX. B 3Tom
yUYalIMMCsl IOMOTAIOT Pa3IMYHbIC HATIIAHBIE CXEMbI U TaOJIUIIbI, KOTOPBIE TO3BOJISIOT BBIICIUTD
camoe I'JIaBHOE, CaMO€ CYIIECTBEHHOE.
ConepxaHve 5STHX pa3AeiioB XHMHUU PACKpPbIBA€TCS BO B3aWMOCBS3M OpPraHUYECKUX U
HEOpPraHUYECKUX BEIIECTB.
Oco0oe BHHMaHHE VYAEICHO XHUMHYECKOMY SKCIEPUMEHTY, KOTOPBIM SBISETCI OCHOBOM
(hopMHUPOBaHUS TEOPETUUECKUX 3HAHUH.
TEOPETUYECKUWE OCHOBbI XUMUU.
Baxueiimne xuMuueckre NOHITUS U 3aKOHBI. ATOM. XuMuueckuil aneMment. M3oronsl. [IpocTeie
U CJIOKHBIE BEIEeCTBA.
3aKOH COXpaHEHHMs MacChl BEIIECTB, 3aKOH COXpPaHEHUsT M IMPEBpAIEHUs DJHEPruu IpHU
XUMHUUYECKMX PpEaKUMsIX, 3aKOH TIOCTOSIHCTBA COCTaBa. BellectBa  MOJIEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.
[lepuonnueckuii 3aKOH U MEpUOIMYECKasT CUCTEMa XUMUUYECKUX aneMeHToB [[. 1. Menneneesa.
AToMHBIE OpOuTanu, s-, P-, d- u f-anekTpoHBl. OCOOESHHOCTH pPa3MEUICHUS 3JCKTPOHOB IO
OpOHUTANIIM B aTOMaxX MaJIbIX M OOJBIINX MEPUOAOB. DHEPreTUUECKUE YPOBHU, MOAYpOBHU. CBS3b
MEPUOJIMYECKOTO 3aKOHA W MEPUOJMYECKOM CHUCTEMBl XMMHUYECKUX DJJIEMEHTOB C TEOPUEU
cTpoeHus: aToMoB. KOpOTKMH W [UIMHHBIA BapuUaHThl TAONHUIBI XUMHYECKUX DIIEMEHTOB.



[TonoxxeHne B NMEpUOIUYECKOM CUCTEME XMMMUYeCKHX 3ieMeHToB [I. 1. MenneneeBa Bomopona,
JIAHTAHOUJIOB, AaKTUHOU/IOB M UICKYCCTBEHHO ITOJIyYE€HHBIX JIEMEHTOB.

BaneHTHOCTh U BaJIeHTHBIE BO3MO>KHOCTH aToMOB. Ilepnoanueckoe M3MEHEHHE BAJIEHTHOCTH U
pa3MepoB aTOMOB.

Pacuernslie 3a1aun. Berancnenust maccel, 00beMa MM KOJIMYECTBA BELIECTBA IO U3BECTHOM Macce,
00beMy WIIM KOJIMYECTBY BEIIECTBA OJHOTO W3 BCTYNHBIIUX B PEAKIUIO WM MOJYYHBIIUXCS B
pe3yibTaTe peakLuu.

Crpoenue BemiecTBa. XuMu4eckasi cBsi3b. Buibpl 1 MexaHU3Mbl 00pa30BaHUsI XUMUYECKOU CBSI3H.
HNonnas cBsa3b. KaTHOHBI 1 aHUOHBI.

KoBanenTtHast HenomnsipHas cBsi3b. KoBajleHTHas MoJsipHast CBsI3b. OJIEKTPOOTPULIATEIbHOCTD.
CrerneHb OKUCIICHHUS.

Merannuueckas cBsizb. Bomopoanast  cBsi3b.  [IpocTpaHCTBEHHOE  CTPOGHHME  MOJIEKYJ
HEOPraHUYECKUX U OPraHUYEeCKUX BELIECTB.

THUIBI KPUCTANIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

[IprurHbI MHOrOOOpa3us BELIECTB: U30MEPHSl, TOMOJIOT S, AJUIOTPOIHS, U30TOMHSI.

HucnepcHbie cucteMbl. McTiuHHBIE pacTBOpbl. CrocoObl BhIpakeHUs KOHILIEHTPAIMM PACTBOPOB!
MaccoBasi JI0JisI PacCTBOPEHHOI'O BEIIECTBA, MOJSIpHas KOHIEeHTpauus. KoJuiouaHble pacTBOpPHI.
3011, TeNH.

JemoHcTparmu. Moien HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAITMYECKUX KPUCTATUINYECKUX
pemerok. Dddext Tunpans. Mogenu MosieKysn U30MEpPOB, TOMOJIOTOB.

[IpakTnueckas padora. [lpuroroBienue pacTBOPOB ¢ 3aJaHHOW MOJIIPHON KOHIIEHTpAIUEil.
Pacuernble 3amaun. Beruncienue macchl (KOJMYecTBa BeIIeCTBa, 00beMa) MPOJYKTa pPeaklUH,
€CJIM JUIS €0 MOJYYEeHUS JaH PACTBOP C ONPEACICHHON MAacCOBOM I0JI€H NCXOJHOTO BEIIECTBA.
Xumudeckue peaknuu. Krnaccupukamuss XUMHUYECKUX PEaKIMid B HEOPraHWYECKOW U
OPraHN4eCKOM XUMHUH.

CKOpOCTh peakiuu, €€ 3aBHCHUMOCTh OT pa3IMYHBIX (HDaKTOpOB. 3aKOH JEHUCTBYIONIUX Macc.
DHeprus akTUBALINH.

Karanmu3 w xarammsaropel. OOpaTuMoOCTh peaknuii. XWMHYECKoe paBHOBecue. CmerieHue
paBHOBecHs TMOJ JeWcTBHeM pasznudHbiXx (aktopoB. [lpunmun Jle-lllarense. IlponsBoacTtBo
CEpHOM KUCJIOTHI KOHTAKTHBIM CIIOCOOOM.

OnexTponuTnyeckas auccormanus. CunbHble U cialOble 3JIeKTPOJUThl. KHCIOTHO-OCHOBHBIE
B3aUMOJEICTBUA B pacTBopax. Cpena BOJHBIX PACTBOPOB: KHUCJAs, HEWUTpalbHas, LICJIOYHAS.
Honnoe npousseaeHue Boapl. Bogopoanbiii nokasarens (pH) pactsopa.

['maponu3 opraHuYecKux 1 HEOPraHMYECKUX COCTUHEHUN.

JlemoHcTpayu. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT KOHIIEHTPALMK U TeMIiepaTypsl. Paznoxenue
MEPOKCHIa BOJAOPOIa B MPUCYTCTBUU KaranusaTtopa. OnpezaeseHue cpeabl pacTBOpa ¢ MOMOIIbIO
YHUBEPCAIBHOTO UHAUKATOPA.

JlaboparopHble omnbIThl. [IpoBeneHue peakuuid HOHHOTO OOMEHaA ISl XapaKTepUCTUKU CBOWCTB
3JIEKTPOJIUTOB.

[IpakTueckas pabota. Bnusiaue pa3nuuHbix (akTOpPOB HA CKOPOCTh XUMHUUYECKOHM peakiinu.
Pacuernbie 3amaun. Beruucienus maccbl (KOJIMYECTBA BELIECTBA, 00beMa) MPOAYKTAa pPEaKIlHH,
€CJIM U3BECTHA MAcca UCXOIHOTO BEILIECTBA, COAEPKAILETO ONPEACIEHHYIO I0JII0 IPUMECEH.
HEOPI'AHMYECKASA XMUA.

Mertannsl. O01IKe CBOMCTBA METAIIOB. DNEKTPOXUMUYECKHUH psAll HApshKeHUH MeTamioB. Oomue
CocoObl MOJYYEHUsI METAJUIOB. DJEKTPOJIM3 PacTBOPOB W paciuiaBoB. [loHsTHE O KOppO3MH
MeTa/uoB. CrocoOBbl 3aIUThl OT KOPPO3UH.

O630p MeTamwIoB TUAaBHBIX ToArpynn (A-Tpymm) NEpUOAUYECKON CHUCTEMBI XHUMHUYECKUX
JJIEMEHTOB.

O630p MetayuioB mobGouHblx mnoarpymm (b-rpymnm) mnepuoauueckoil CUCTEMBl XHMHUYECKHUX
AIIEMEHTOB (M€[lb, IIMHK, TUTAH, XPOM, JKeJI€30, HUKENb, INIATHHA).

CruiaBbl METAJIOB.

OKcubl ¥ THAPOKCUIBI METAIJIOB.

HemoHctparmu. O3HakoMJIeHHE C oOpas3llaMHM METaIOB M UX coequHeHuil. B3aumopeiicTBue
LIEJIOYHBIX M IIEJIOYHO3EMENBbHBIX METAJJIOB ¢ BOJOW. B3anMozelicTBue Menu ¢ KUCIOPOJIOM U



cepoil. Dnektponu3 pactBopa xjopuna meau(ll). OnbITel MO KOPPO3UH METAJIOB W 3alllUTE OT
Hee.

JIaGopatopHble OnbITHL. B3auMmoseiicTBue IMHKA M jKeje3a C pacTBOPaMU KUCIOT M IIEIOYeH.
3HAKOMCTBO ¢ 00pa3aMu METaJUIOB U UX pynamMu (padoTa ¢ KOJUICKIIHSIMH).

Pacuernspie 3amaun. PacyeTsl N0 XUMHUYECKUM YPABHEHHUSIM, CBSI3aHHBIE C MACCOBOM JI0JIEN BbIXOJ1a
MIPOJIyKTa PEAKIIUU OT TEOPETUICCKH BO3ZMOXKHOTO.

Hemeramnel. O630p cBoiicTB HeMmeTaioB. OKHUCIWTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
TUTIMYHBIX HeMeTauioB. OKCHIIBI HEMETANIOB M KHCIIOPOJICOACpKAIINe KUCIOTHL. BomopoaHbie
COCIIMHEHUST HEMETAJUIOB.

Hemonctparmu. O06pa3iel HemeTaioB. O0pa3iibl OKCHUAOB HEMETAIUIOB M KHCIIOPOJICOACPIKAIINX
kucioT. ['openue cepsl, pocdopa, xenne3a, MarHusi B KUCIOPOJIE.

JIabopaTopHbIE OMBITEI. 3HAKOMCTBO C 00pa3IiaMi HEMETAJUIOB U UX TPUPOIHBIMU COCTUHEHUSIMU
(paboTa c kosuteknusamu). PacosnaBanue xJI0puoB, Cylb(aToB, KapOOHATOB.

3. TemaTnuyeckoe MIaHNPOBAHUE

10 kimacc
NeNo Bcero, N3 aux
m\n HanmenoBanwue passerna Jac.
I1P KP
1 Pazgen 1. TeopeTndeckue 0CHOBBI OPTaHUYECKON 5 -
XUMHAHA
2 Paznen 2. YrneBogopoas 25 2 2
3 Paznen 3. Kucnopozconepkaimue opraHudecKue 27 3 1
COE€IUHEHUS
4 Paznien 4. A3zoTconepxkaniue opraHu4ecKue 7 - -
COEIUHEHUS
5 Paznen 5. BeicokoMoOJIeKyISIpHBIC COCTUHEHUS 6 1 1
70 6 4
Htoro
11 kiacc
NoeNo Bcero, N3 anx
m\n HaumenoBanue pasnena yac.
I1P KP
1 Paznen 1. OcHOBHBIE T€OPUH, 3aKOHBI U TIOHITUS 8 - 1
XAUMHAHU
2 Pasnen 2. XuMuueckast cTaTUKa 10 - 1
3 Pasnen 3. Xumuueckast THHAMUKA 10 1 1
4 Pasnen 4. XuMuueckasi TEXHOIOTHS 8 - -




5 Paznmen 5. O630p XUMHUYECKUX AIIEMEHTOB U HX 26
coenuHeHui no noarpynmnam I1C
J.M.MenpeneeBa
6 Paznmen 6. Xumusi, 4enoBeK U COBPEMEHHOE 6
0011ECTBO
68

HUroro




4. Kputepuu ¥ HOPMbI OLIEHKHU 00Pa30BaTeIbHBIX Pe3yJbTATOB

YCTHBINA OTBET.

OtmeTka «5» - OTBET MOJIHBIA M IPAaBWIBHBIM HAa OCHOBAaHUM H3YYEHHBIX TEOpUM; Marepuall
U3JI0KEH B ONPEIEIEHHOM JIOTMYECKOM IIOCIEN0BATEIIBHOCTH, JIUTEPATYPHBIM S3BIKOM; OTBET
CaMOCTOSITEJIbHBIN.

OtmeTka «4» - OTBET TMOJIHBIA W TPABWJIBHBIM HAa OCHOBAaHWUM HM3yYEHHBIX TECOPHI; MaTepHai
U3JI0)KEH B OMNPEACNEHHON JIOTUYECKOM NOCIEeN0BAaTENbHOCTH, IPU 3TOM JOIMYLIEHBl JABE-TPU
HECYIIIECTBEHHBIE OIIMOKH, UCIIPABICHHBIE IO TPEOOBAHUIO YUUTEIIS.

OtmeTka «3» - OTBET NOJHBIA, HO IPU ATOM JONYLIEHA CYIIECTBEHHAas OIIMOKAa, WJIW OTBET
HECIIOJIHBIN, HeCBI3HBIM.

OtMeTka «2» - MpU OTBETE OOHAPY)KCHO HEMOHUMAHUE YYaIlIUMCS OCHOBHOTO COJIEp>KaHUS
y4eOHOrOo MaTepHualia Wid JOMYIIEHBl CYIIECTBEHHBIC OIIMOKH, KOTOPHIC YYAIIUUCS HE MOXKET
WCIIPABUTh MPU HABOJSIIUX BOIIPOCAX YUUTENS, OTCYTCTBHUE OTBETA.

JKcnepuMeHTaJIbHbIE YMEHMUS.

OTMmeTKa CTaBUTCSI HA OCHOBAHMU HAOIIOACHUHN 3a yJalllMMKCS U MIHCbMEHHOT0 0T4Y€Ta 3a paldoTy.
OtmeTka «5» -paboTa BBINOJIHEHA MOJHOCTHIO, IPABUIILHO; C/I€TaHbl PAaBUIIbHbIE HAOMIOIEHUS U
BBIBOJIBI;

DKCIIEpUMEHT OCYILIECTBJIEH MO IJIaHy, C y4ETOM TEXHMKH O€30MaCHOCTH M TMpaBMil paboOTHI C
BEIIECTBAMU 1 000PY/I0BaHUEM;

[IposiBrIeHBI OpraHU3allMOHHO-TPYIOBBIE YMEHUsS (ITOJIEP)KUBACTCA YUCTOTa pabodero mecra u
MOPSIIOK Ha CTOJIe, SKOHOMHO UCIIOJIb3YIOTCSl PEAKTHUBBI).

OtMmeTKa «4» - paboTa BBITMOJHEHA TIOJIHOCTHIO, MPABWIBHO; CICIaHbl MPABWILHBIE HAOIIONCHUS U
BBIBOJIBI, TIPH ATOM SKCIIEPUMEHT TPOBENEH HE TMOJHOCTHIO WJIM JIOMYIIECHBI HECYIIECTBECHHBIC
omuOKH B pabOTe C BEMIeCTBaMHU U 000PYI0BaHUEM.

OtmeTka «3» -pa0oTa BBHINOJHEHA MPAaBWJIBHO HE MEHEE YeM HAMoJOBMHY WM JOIYyIleHa
CYIIIECTBEHHAs] OMIMOKAa B XOJI€ JKCIEPUMEHTa, B OOBIACHCHHH, B odopmiieHHMH pPaOOTHI, B
cobmoiennu npaswi Th npu paboTe ¢ BelecTBaMu U 000PyI0BAaHUEM, KOTOPasi UCIIPABJISETCS IO
TpeOOBAHUIO YUUTEIIS.

OtMmeTka «2» -momymieHbl JaBe (M OoJiee) CYIIECTBEHHBIC OIMMOKKA B XOJE JKCIEPUMEHTA, B
00bsscCHEHUH, B odopMIIeHUH PaboThl, B coOmoaeHun npaBui Tb npu paboTe ¢ BemecTBamMu U
o0opy/nOBaHHEM, KOTOpBIE YYAILUMICS HE MOXET HUCHPAaBUTh JaXe MO TPeOOBAHUIO YUMTEIS;
paboTa He BBITIOJHEHA.

Peulenue 3xcnepuMeHTAIbHBIX 32/124.

OtmeTka «5» - IUIaH peHIeHHs] COCTAaBJIEH IMPAaBWJIBHO; MPAaBWIBHO OCYIIECTBIEH MMOAOOD
XHMM.pEaKTUBOB U 000pYI0OBaHUS; JaHO MOJIHOE 0OBSICHEHHE U CAETaHbl BHIBOIBI.

OtmeTka «4» - MiaH pelIeHUs COCTaBIEH MPABWIBHO; MPAaBHIBHO OCYIIECTBIEH MOI00D
XMM.pEaKTUBOB U 000PYIOBaHUS; IPHU 3TOM JOMYILEHO HEe 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK
B 00BSCHEHUU U BBIBOJAX.

OtmeTtka «3» - MjaH pEIIeHUs COCTaBIEH MPAaBWIBHO; MPAaBUIBHO OCYIIECTBIEH MOI00D
XMM.PEaKTUBOB M O0OOPYAOBaHHUSA;, HO JOMYIIEHA CYIIECTBEHHAs OIIMOKAa B OOBSCHEHUU U
BBIBOJIAX.

OtmeTKa «2» -IOMYIIEHbI [Be U 0oJiee OMMOKY B TUIaHE PEIICHHs, B TIOJ00PE XUM.PEaKTUBOB U
obopynoBaHus, B 00BSICHEHUH U BBIBOJIAX; 3a/1a4a HE peIIeHa.

Pemienue pac4yérHbix 3aa4.

OtmeTka «5» - B JIOTMYECKOM pACCY)KJIEHHUM M pEIICHWH HEeT OMmMUOOK, 3agada perieHa
paloHaIbHBIM CIIOCOOOM.

OtmeTka «4» - B JIOTUYECKOM pACCYKIEHHUM W PEHIeHHH HEeT OMMOOK, HO 3agada perieHa
HEepaIMOHAIBHBIM CIIOCOO0M HIH JOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIHOOK.

OtmeTtka «3» - B JIOTHYECKOM  PACCY)KJIEHHU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYyIIEeHA
CYIIIECTBEHHAsI OITMOKAa B MaTEMaTUYECKUX pacyETax.

OtmeTKa «2» - UMEIOTCS CYIIECTBEHHBIE OMIMOKHA B JIOTHUECKOM PACCYKJICHHH U B PEIICHUH,
OTCYTCTBUE OTBETA HA 3a/IaHUE.

TecToBble NpoBepoOUYHbIE PA0OTHI.

OtmeTka «5»: otBeT conepkuT 90—100% 351€eMEeHTOB 3HAHU.



OtmMmetka «4»: otBeT conepkut 70—-89% 311eMEeHTOB 3HAHUH.

OtmMmetka «3»: otBeT conepkut 50—69% 311eMeHTOB 3HAHUM.

OtmeTka «2»: oTBeT cofepkUT MeHee 50% 371eMEHTOB 3HaAHUIA.

IMucbMeHHbIe KOHTPOJIbHbIE PA0OTHI.

OtmeTka «5» - OTBET IOJIHBIM M IMpaBUIbHBI HA OCHOBAaHUM H3YYEHHBIX TEOPH, IpU 3TOM
BO3MOYHA HECYLIECTBEHHAs OLINOKa.

OtMmetka «4» - OTBET HEMOJIHBIN WK JOTYIIEHO HEe 00Jiee IBYX HECYIIIECTBEHHBIX OIITHOOK.
OtMmetka «3» - paboTa BBINIOJIHEHA HE MEHEE YeM HAIOJOBUHY, OMYILIEHA OJIHA CYIICCTBEHHAS
OmrOKa ¥ TPU 3TOM JIBE-TPH HECYIIECTBEHHBIC.

OtMmerka «2» - paboTa BBINOJHEHA MEHBIIE YEeM HAMOJOBUHY WM COJCPKHUT HECKOJBKO
CYIIIECTBEHHBIX OIMMMNOO0K; pab0oTa HE BHITIOJIHEHA

[Ipu olleHKEe BBHITIOJIHEHHUS THUCHMEHHOW KOHTPOJBHOM paboThl HEOOXOJAMMO YYHUTHIBATh
TpeboBaHus eMHOTO Opdorpaduueckoro pexruma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pa0OTy KOPPEKTUPYET MPEANISCTBYIOIINE MPU BHICTABICHUN
OTMETKH 3a YETBEPTh, NOJIYroiue, rol.
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