Pabowas mporpamma cpemHero ooOmero o60pa3oBaHHMs 10 XHUMHM COCTaBJIeHA Ha OCHOBE
denepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa 001Iero 00pa3oBaHus.

B paboueii mporpammMe mperycMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BUJIOB JIEATEILHOCTH 00y4aeMbIX,
MPEJCTAaBICHHBIX B MPOrpaMMax JJIsi HA4aIbHOTO OOIIEro ¥ OCHOBHOTO 001ero oopazosanus. Coaepkanue
HacTosmed paboyeil mporpaMMbl HMEET OCOOCHHOCTH, OOYCIIOBICHHBIC, BO-TIEPBBIX, IPEIMETHBIM
COZICp)KaHUEM H, BO-BTOPBIX, ICUXOJIOTUIECKAMHU BO3PACTHBIMH OCOOCHHOCTSIMH 00y4aeMbIX.

YMK «Xumus. 10 knacc»
I. Ia6puensu O. C. Xumus. 10 kimacc: yaeOHUK 15 0011eo0pa3zoBaTeNbHbIX opranu3aimii / O.
C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenne, 2019

YMK «Xumusa. 11 knaccr
1. INabpuensu O. C. Xumus. 11 knacc: yueOHUK 1151 o01ieo0pa3zoBarenbHbIX opranu3anuii / O.
C. I'abpuensa, U. I'. Octpoymos, C. A. CnankoB. — M.: [Ipoceemenue, 2020

1. IInanupyemble pe3yJbTaTbl OCBOCHHS Kyca:

JlesITenbHOCTh YUYHUTENsl B O0OyYEeHUM XMUMUU B CPEAHEH IIKOJE JOJDKHA OBITh HAIlpaBJICHA HA TOCTHIKEHUE
00y4aIOIUMUCS CIEAYIOMUX JIUYHOCHHBIX PE3YIbMAmos:
o B I[[EHHOCTHO-OPHECHTALIMOHHONW cdepe — 0co3HaHue POCCUICKON TpaKIaHCKOM
WJEHTUYHOCTH, NaTPUOTU3MA, YyBCTBA TOPJAOCTHU 3a POCCUICKYI0 XUMUYECKYIO HAYKY;
o B TpyIOBOW cdepe — 2omosHocmb K OCO3HAHHOMY BBIOOpY JalibHEHIICH
00pa3oBaTebHON TPACKTOPUH WU TPYJAOBOU NIEATEITLHOCTH;
o B MO3HABATENbHON (KOTHUTUBHOW, MHTEIUIEKTYaJIbHON) cepe — ymenue ynpaBiiTh
CBOEH MMO3HABATEIbHOU JAESITETbHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K 00Pa30BaHUIO, B TOM
quclie caMOoOOpa3oBaHUWIO, HAa TPOTSHKCHMHM BCEH JKU3HM, CO3HATENHLHOE OTHOIICHHE K
HENpephIBHOMY  00Opa3oBaHUIO KaK  YCIOBUIO  YCHEIIHOM  MpodeccHOHAIbHONH U
0OIIIECTBEHHOM IESITCIbHOCTH,
o B cdepe cOepexeHus 3J0pOBbsl — NpuHAmuUe U peanu3ayus UEHHOCTEH 3I0pOBOrO U
6e3omacHoro obpas3a JKU3HHU, Henpusmue BPEIHBIX MPUBBIUEK (KypeHHs, ymoTpeOieHus
QJIKOTOJI M1 HAPKOTHUKOB) Ha OCHOBE 3HAHUNW O TOKCMYECKOM W HApPKOTUYECKOM JEHCTBUU
BELIECTB;
MemanpeomemHuvimu pe3yibmamamiu OCBOCHUS BBIITYCKHUKAMU CPEIHEN IIKOJIbI Kypca XUMUU SIBIISFOTCS:
1) ucnonvsoeanue yMeHNI N HABBIKOB Pa3JIMYHBIX BUIOB ITO3HABATEIBHON AESITEIBHOCTU, NPUMEHEHUE
OCHOBHBIX METO/IOB TIO3HAHUA (CUCTEMHO- HWH()OPMALIMOHHBIA aHamu3, HaONIo/IeHue, HW3MEpeHue,
MPOBEACHUE IKCIIEPUMEHTA, MOJCIUPOBAHUE, UCCIIEOBATENbCKAS IEATEIbHOCTD) JUIsl U3YUSHUS Pa3InYHBIX
CTOPOH OKPY’KarouIeh NelCTBUTEIbHOCTH;
* gradeHue OCHOBHBIMH HHTEUICKTYAIbHBIMHU omnepanusMu (GopMyTupoBKa TUMOTE3, aHAIW3 U CHUHTES,
CpaBHEHHME U CHCTeMaTu3alus, o00OlIeHHMe W KOHKPETHU3allusl, BBISBICHHE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M U MOKUCK aHAJIOTOB);
* n03HaHUe 0OBEKTOB OKPYXKAIOIIET0 MUPa OT OOIIETO Yepe3 0COOCHHOE K CTMHUIHOMY,
* yMeHue BBIIBUTATh UJCH U OTPEIENIATh CPEJICTBA, HEOOXOAMMBIE ISl MX Peallu3alliu;
* yMeHue OTIPENETATh LU U 33a[jaul JesITeIbHOCTH, BRIOUPATh CPE/ICTBA pealn3alii Ueidu U IPUMEHSITh
WX Ha MPAKTHKE;
* UCNONL306aAHUE DPABIUYHBIX HCTOYHHKOB JJIsi TOJNyYEHHUS XHUMHUYECKOH uHOpManuu, MOHUMaHUE
3aBUCHUMOCTH COJIEpKaHUS ¥ (OPMBI IIpeICTaBICHHs HH(DOpPMAIIMK OT 1IeJieii KOMMYHUKAIIUU U aJipecara;
* yMeHue TIPOJYKTUBHO OOIIaTbcsi M B3aUMOJEMCTBOBATH B IIPOLECCE COBMECTHOM JAESTEIbHOCTH,
YUUTHIBATh MO3HUIIUU JPYTUX YIACTHUKOB JIEATEITHHOCTH, Y(PPEKTUBHO pa3pemiaTh KOHPIUKTHL;
* 20MOGHOCMb U CIIOCOOHOCTh K CaMOCTOSITENIbHOM HMH(OPMAlMOHHO- MO3HABAaTEIbHOU NEATEIbHOCTH,
BKIIIOYAasi YMEHUE OPUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHKAX WH(OPMAIMHU, KPUTHUECKHA OLIEHWBATH U
MHTEPIPETUPOBATH HHPOPMALIHIO, TOTYYaeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;
* yMeHue UCTIONIb30BaTh CPEICTBA MH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TexHonorui (nanee — MKT)
B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3ajlad ¢ cOO0eHuEM TpeOoBaHMI
3PrOHOMHUKH, TEXHUKHU
0€301MacCHOCTH, THTUEHBI, PECYpCOCOEePEKEHUS, TPABOBBIX U ATHYECKUX HOPM, HOpM WH(OPMAITMOHHON
0e301acHOCTH;



. énadenue SI3bIKOBBIMH CPEJICTBAMM, B TOM YHCJIE U S3bIKOM XMMHUU — YMEHHE SICHO, JIOTUYHO
TOYHO H3JIaraTb CBOIO TOYKY 3PEHUSA, UCIOJIB30BATh aJCKBATHBIEC SA3BIKOBBIE CPEACTBA, B TOM YHCIE U
CHMBOJIbHBIE (XUMUYECKUE 3HAKHU, (POPMYIIBI U YpaBHEHUS ).

IIpeomemnvimu pesynsmamamu u3ydeHus XuMuu Ha 6a30BoM ypoBHe B 10 Kkitacce SIBISIOTCS:
I. B mo3HaBaTenpHOI cdepe
* 3HAHUe (NOHUMAaHUe) N3YYEHHBIX TOHATHH, 3aKOHOB U TEOPHIA;
* yMeHue OMHUCHIBATh JEMOHCTPALMOHHBIE U CAMOCTOSTENBHO MPOBEAEHHBIE SKCIIEPUMEHTHI, UCIIOIb3YS
IUISL TOTO €CTECTBEHHBIN (PYCCKUM, POIHON) A3BIK U S3bIK XUMUH;
* yMeHue KiIacCuPUIMPOBaTh XUMHUECKHUE JIEMEHTHI, IPOCThIE U CIIOKHBIE BEIIECTBA, B TOM YHUCIE U
OpPraHUYECKUE COCIUHEHHS, XUMUYECKHE PEAKIIUH 110 Pa3HbIM OCHOBAHMSM;
* YMeHue XapaKTepU30BaTh HU3YUYEHHbIE KIJIACChI HEOPraHMYEeCKHMX M OpPraHu4ecKuX COeIWHEHUH,
XUMUYECKHE PEAKIINN;
* 20MOBHOCMb TIPOBOAUTH XUMUYECKUH HKCIIEPUMEHT, Ha0JI0/1aTh 3a ero mpoTeKaHueM, GUKCHpPOBAThH
Pe3yIbTaThl CAMOCTOATEIBHOTO U JEMOHCTPUPYEMOT'O SKCIIEPUMEHTA U JIeNIaTh BHIBOJIBI,
» ymenue (HopMyIHpoOBaTH XUMHUYECKHME 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBONCTBA HEU3YUYCHHBIX
BEIIIECTB 110 aHAJIOTHH CO CBOMCTBAMU M3y4YCHHBIX;
* NOUCK MUCTOYHHMKOB XUMHYECKON MH(pOpMaIuy, MoJydeHue HeoOXoaumon mHpopManuu, e€ aHaius,
M3TOTOBJIEHHE XMMUYECKOTO HHPOPMALIMOHHOTO MPOAYKTA U €r0 MPEe3eHTALUS;
* g1adeHue O0SA3aTEIbHBIMU CIPAaBOYHBIMU Marepuanamu: [leproguueckoil CHUCTEMON XHMHUYECKUX
anemenToB Jl. Y. MenneneeBa, TabauIeil pacTBOPUMOCTH, 3JIEKTPOXUMHUYECKUM PSIOM HAIPSKECHHH
METAJIJIOB, PSIIOM 3JEKTPOOTPULATEIIBHOCTH — JJISl XapaKTEpUCTUKU CTPOCHMsSI, COCTaBa M CBOMCTB
aTOMOB XMMHYECKHX 3J1eMeHTOB [—IV nepno10B 1 00pa30BaHHBIX UMH MPOCTHIX U CIOKHBIX BEILECTB;
*yCcmanogienue 3aBUCUMOCTH CBOMCTB M MPUMEHEHUS BaXHEHIINX OpPraHMYEeCKUX COCAUHEHHH OT uX
XHUMHUYECKOTO CTPOEHUS, B TOM YHCJIE U O0YCIOBICHHBIX XapaKT€POM 3TOT0 CTPOCHHUS (TIPEIETbHBIM WIH
HenpeenbHbIM) U HaJurueM (yHKIIMOHATBHBIX TPYIIIL;
*  MoOenuposaHue MOJEKYJ HEOPraHUUECKUX U OPraHMYECKHUX BEIIECTB;
" NOHUMAHUEe XUMHUYECKOW KapTUHBI MHUpPa KaK HEOThEMJIEMOM YacTH WEJOCTHOM HAyYHOW KapTHUHBI
MUDA;
II. B 1IEHHOCTHO-OpPUEHTAITMOHHOM cdepe:
— auaiu3 W oyewka TOCIEACTBHHA IS OKpYXKamoled cpeapl OBITOBOM W NMPOWU3BOACTBEHHON
JesITeIbHOCTH YEJIOBEKa, CBA3aHHOM C MMPOU3BOJICTBOM M NEPEPadOTKON XUMHUYECKUX MPOJYKTOB;
III. B TpynoBoii cdepe:
— nposedenue  XUMHUYECKOTO OJKCIEPUMEHTA; pa3eumue HABBIKOB  yuyeOHOW, MPOEKTHO-
HCCIIEIOBATENILCKOW M TBOPUYECKOW JESTEIBHOCTH MPH BBHIMOJIHEHUH HWHIAMBHIYaIbHOTO NPOEKTa IO
XUMHH;
IV. B cdepe 3m0poBoro obpaza Ku3HU:
— co0On00enue TIpaBUJI 0E30MaCHOTO OOpalleHHs] C BEUIECTBAMH, MaTepuajaMd; OKa3aHHUE IEepBOMU
MIOMOIIIM TIPU OTPABJIICHUAX, 0KOTAX U TPaBMax, MOIYYEHHBIX B pe3yabTaTe HApyLUICHUS TPABUI TEXHUKH
0€301acHOCTH MpU padboTe ¢ BEIIECTBAMH U JTAOOPATOPHBIM 000PYIOBAHUEM.
IIpeaMeTHBIMU pe3yabTaTaMM H3ydeHUs XUMUU B 11 kiacce sIBIISIOTCS:
I. B mo3HaBaTenpHOM chepe:
— 3HaHMe (IOHMMAaHNE) U3YYEHHBIX MOHATUH, 3aKOHOB U TEOPUI;
— YMEHHE OIUCHIBATh IEMOHCTPAIIMOHHBIE U CAMOCTOSTENILHO MPOBEACHHBIE SKCIIEPUMEHTHI,
UCTOJB3Ys JJISl 3TOTO €CTECTBEHHBIN (PYCCKUM, POJTHOMN) SI3BIK U SI3bIK XUMHU;
— yMeHHe K1accu(UuIupoBaTh XUMUUECKHE 3JIEMEHTHI, IPOCThIE U CIOXHbBIE BEIIECTBA, B TOM YHCIIE
Y OPraHUYECKUE COCTMHEHMS, XUMUUECKUE PEaKIUH 110 pa3HbIM OCHOBAHUSM;
— YMEHHE XapaKTepHU30BaTh U3YUCHHbIE KJIACChl HEOPTaHUYECKUX U OPraHUYECKUX COCTUHEHUH,
XUMUAYECKHE PEAKIINN;
— FOTOBHOCTbH NMPOBOJUTH XUMUYECKUI SKCTIEPUMEHT, HA0II0AATh 3a €r0 MPOTEKaHUEM,
(buKCHUpOBaTh PE3yIbTATHI CAMOCTOSATEILHOTO U AEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JIENIaTh
BBIBO/IbI;
— yMeHHue QOpMyIUpOBaTh XMMHUYECKHE 3aKOHOMEPHOCTH, TPOrHO3UPOBATh CBOWCTBA
HEM3yUYCHHBIX BEIIECTB 110 aHAJIOT'MU CO CBOWCTBAMH M3YYEHHBIX;
— MOUCK UCTOYHUKOB XUMUYECKOM HH(pOopMaLnu, ToydeHue HeoOX0AUMON NHpOopMaIuy, ee



aHaJIN3, U3TOTOBJICHNE XUMHUECKOTO HH(POPMALIMOHHOTO MPOYKTA U €r0 MPe3eHTAIINS;
— BJaJieHHe 00s3aTeIbHBIMU CIIPAaBOYHBIMU MaTepuaiaMu: [lepuoaudeckoil cucteMoil XuMHUECKUX
anemeHToB /. 1. MenaeneeBa, Tabauiel pacTBOPUMOCTH, HJIEKTPOXUMUYECKUM PSIJIOM HAPSKSHUN
METAJIJIOB, PSAAOM IEKTPOOTPULIATEIbHOCTH;
— JUIsl XapaKTEpPUCTUKH CTPOEHUS, COCTaBa MU CBOMCTB aTOMOB 3JIEMEHTOB XUMUYECKUX JIEMEHTOB [—
IV nepronoB 1 00pa30BaHHBIX UMU IPOCTBIX U CI0XKHBIX BEIECTB;
— YCTaHOBJIEHUE 3aBUCUMOCTH CBOMCTB M IPUMEHEHMSI BAXKHENUIIINX OPraHUYECKUX COEAUHEHUN OT
UX XMMHUYECKOI'O CTPOEHUS, B TOM YHCJIE€ U O0YCIOBIEHHBIX XapaKT€POM 3TOr0 CTPOCHHUS
(penenbHBIM WK HENpeAeTbHBIM) U HATHUMEeM (PYHKIIMOHAIBHBIX TPYII;
— MOZEJIMPOBAHNAE MOJIEKYJI BAKHEHIINX HEOPIraHUYECKUX U OPTaHUYECKHUX BEIIECTB; —
ITIOHUMAaHHE XUMUYECKON KapTUHBI MUPA KaK HEOTbEMIIEMON YaCTH LEJIOCTHON HAy4YHON KapTUHBI
MUDA;

II. B IIEHHOCTHO-OPUEHTAIIMOHHOM cepe
— aHaAJIM3 U OIICHKA MOCIJICJICTBUM JIJIsl OKPYKAIOIIEH Cpebl OBITOBOM M MTPOU3BOACTBEHHOM
JeSTeIbHOCTH YEJIOBEKA, CBSI3aHHOM C MMPOM3BOICTBOM U MEPEPabOTKON BaKHEUIITNX XUMHUYECKUX
IIPOJYKTOB;

III. B TpynoBoii chepe
— IPOBEIEHUE XUMHUECKOTO IKCIIEPUMEHTA; Pa3BUTHE HABBIKOB YU€OHOH, TPOEKTHO-
HCCIIEI0BATENbCKOM, TBOPUECKON AESITEIbHOCTH IIPH BBIIOJHEHUU UHINBUYaJIbHOTO IIPOEKTA 110
XMMMWY;

IV. B chepe 3m0poBoro odpasza Ku3HU
— co0JroIeHre paBuiI 6€30MacHOT0 OOpaIIeHHsI ¢ BEIIeCTBaMH, MaTepUalaMi U XUMUYECKUMH
IIpoLeccaMM; OKa3aHUE MEPBOM MOMOILY IIPU OTPABJIEHMX, 0’KOTaxX U JAPYTUX TPaBMax, CBSI3aHHBIX C
BEIIIECTBAMHM M JIA0OPATOPHBIM 000PYIOBAHUEM.

Coaep:xanue yueOHoil nmporpammsbl 10 kiacca:

Coaep:xanue kypca. 10 kiacc. bazoBblii yposenb Teopusi cTpoeHHs1 OpraHH4YecKHX coeAnHeHuit A. M.
Byrtneposa. IIpenmer opranuveckoii xumun. Opeanuueckue eujecmsa: npupooHwvle, UCK)YCCMEEeHHble U
cunmemuyeckue. OcobeHHOCMU cOCMABA U CMPOEHUs OP2AHUYeCKUX eewjecms. Bumanusm u e2o Kpax.
Iousamue 06 yeneeodopooax.

OcCHOBHBIE M0JI0:KEHHUS TEOPUU XUMHYECKOro cTpoeHusi byrieposa.

BanentHocts. CTpyKTypHBIE OPMYJIIBI — MOJIHBIE U cOKpalEHHbIE. [IpocThie (0aMHApHBIE) U KpaTHBIE
(1BOIHBIC U TPOUHBIE) CBSI3H.

N3omepsl 1 nzomepus. BzauMHoe BiIMsiHUE aTOMOB B MoJiekyJie. /Jemoncmpayuu. 11nasnenue,
oOyrirBaHUe U TOPEHUE OPraHUYECKUX BenlecTB. Moenu (I1apoCcTepKHEBBIC U 00BEMHBIC) MOJIEKYIT
OpraHUYECKHUX COEIMHEHMM pa3HbIX KiaaccoB. OmnpeneneHue 3IEMEHTHOTO COCTaBa OPraHUYECKUX
COEMHEHHU.

Jlabopamopnusie onvimel. VI3roTOBICHHE MOJICIICH OPraHUYECKUX COCIUHEHHUIA.

YriaeBoaopoabl 1 UX NPUPOAHBbIE HCTOYHUKH

IIpenenbHble yriaeBoaopoabl. AJskaHbl. OmnpenencHue. ['OMOTOTHYECKHI P alKaHOB M €ro oOImas
dbopmyna. CTpykrypHast u3oMmepusi yrieponHoi menu. Pagukanel. HoMeHknaTypa ankaHoB. XUMHYECKHE
CBOMCTBAa aJKaHOB: TOPEHHE, PEAaKIUU 3aMellleHus (TaloreHUpOBaHME), peaklus pPas3JIoKeHHs MeTaHa,
peakius AeTuIpUPOBAHUS ITAHA.

HenpeneabHble yrijieBoaopoabl. AJiKeHbl. OTwieH. OmnpeneneHue. ['OMOJOrMYECKHil psAll AJIKEHOB.
Homenkmarypa. CTpykTypHas W TpPOCTpaHCTBEHHas (reoMeTpuueckas) wu3zomepus. lIpombIluieHHOE
MOJIy4YeHHUE alIKEHOB: KPEKUHT U AeTUApUpOBaHUE aakaHOB. JlabopaTopHOE MOTydeHHE 3TUICHA — PEaKIIHs
JeruapaTanuu ATaHOJIA. Peakuun MIPUCOETUHEHUS: ruparanus, TUAPOTraJIOreHUPOBAHKE,
rajoreHupoBanue, noauMmepusanuu. IlpaBuno MapkoBHukoBa. OkucieHue ajikeHoB. KauecTBeHHbIE
peaKlK Ha HEPEIEIbHBIE YTIIEBOOPOIbI.

Aakaauenbl. Kayuykun. Onpenenenue. Homenknarypa. Conpsbk€Hnble queHsl. byraameHn-1,3, u3omnpeH.
Peaknus JleGeneBa. Peakumm mnpucoeaumHeHus ankaaueHoB. Kaydyku: HaTypajdbHBIH, CHHTETHYECKHE
(OyTaaneHoBBIN, U30NIPEeHOBLIN). Bynkanu3zamus kayuyka. Pesuna. D60HUT.

Aaxunbl. Onpenenenue. Homenknarypa. IlonydeHre u nmpuMeHEeHHE aleTU/IeHa. XUMUYECKUE CBOMCTBA



aleTUJIeHa: TOpPeHHe, PeaklUUd MPUCOCAUHEHHS: TUIPOrajOreHUpOBaHUE, TaJIOTEHUPOBAHUE, TUAPATALIMS
(peakuus Kydeposa). Bununxiopu, moIMBUHUIXJIOPU.

Apenbl. Onpenenenue. beH30m: ero cTpoeHne, HEKOTOphie PU3NYECKUE U XUMUYIECKUE CBOMCTBA (TOpeHue,
peaxkuy 3aMelIeHNs] — raJIorTeHHPOBaHNE, HUTPOBAHUE), IOJTyUYEeHUE U IPUMEHEHHE. DKCTPAKIIMSL.
Ipuponnsiii ra3. CoctaB npupogHoro raza. Ero naxoxnenue B npupone. [IpeumyniectBa nmpupogHOTro
rasza Kak TOIUIMBa. XMMHUYecKas rmepepadoTka MPUPOIHOro ras3a: KOHBepcHs, nupoiu3. CHHTE3-Ta3 U ero
ucnoib3oBanue. Heptb u cnocodbl eé mepepadoTku. [lonyTHbI HEPTIHOIH Ta3, ero coctaB ¥ (HpaKkLuu —
ra3oBbIii O€H3WH, IPOITaH-0yTaHoBasl, cyxoi ra3. HedTs, €€ coctaB u nepepaboTka — MeperoHkKa, KPeKUHT,
pudopmunr. Heprenpoaykrel. OKkTaHOBOE YHCIIO; OCH3HH.

KamMeHnnblii yroiib u ero nepepatéorka. lckonaeMblii yroib: aHTpaIuT, KaMeHHBIH, Oypbiid. KokcoBanue
KaMeHHOTO yriisa. KOKCOBBIM Ta3, aMMuadHas BOJa, KaMEHHOYrOJbHAash CMoOJa, KOKC. lasudukanus u
KaTAIUTUYECKOE TUAPUPOBAHNE KAMEHHOTO YIJISl.

Jemoncmpayuu. I'openue MeTaHa, 3TaHa, aneTwieHa. OTHOIIEHHE MeTaHa, dTUJICHA, alleTUieHa U OeH30I1a
K pacTBOpaM IepMaHraHaTa Kajaus u OpomHoi Boje. [lonydeHue 3TuneHa peakuuen 1eruaparaliuy 3TaHoa
U alleTHJICHA TUAPOIN30M KapOuaa Kanblus. PaznokeHue kayuyka Mpy HarpeBaHUH, UCIIHITAHUE TPOTYKTOB
pa3oXKeHUsl Ha HeMpeaeabHOCThb, Kojutekiun «Hedts u HedrenpoaykTey, «KaMeHHbIN yroib U IPOAYKTHI
ero mepepabotku», «Kayuykwy. Jladopamopuvie onvimsl. OOHapyKeHUE MPOAYKTOB TOPEHUS CBEYH.
HccnenoBanue CBOMCTB Kay4yKOB.

Kucaopoa- u azorconep:xaiiue opranuyeckue coeJHHEHUs1

OnHoatomuble ciupThl. OnpeneneHue. OyHKIMOHATbHAS THAPOKCUIIbHAA rpynna. ['omonornueckuii ps
MpeleIbHBIX OJHOATOMHBIX CHHPTOB. M3omepus moiokeHus (QYHKIHOHAIBHON Tpynmbl. BomopomHas
CBsI3b. XMMHUUYECKHE CBOMCTBA CIUPTOB. AJbeTuaHas rpynmna. Peakmus sTepudukanuu, cioxxXHbie d3(QUpPHI.
[Ipumenenne cnupToB. JleiCTBUE METUIIOBOTO U 3TUJIOBOTO CIIMPTOB HA OPraHU3M YeIOBEKa.
MHuoroatomuble cnupthl. OnpeneneHue. OTUICHIIUKONIb. [nuuepud. [lonydeHne W XUMHYECKHUE
CBOMCTBa MHOTOAQTOMHBIX CITUPTOB. KauecTBeHHAs peakiusi Ha MHOTOATOMHbBIE CITUPTHI. AHTUDPH3.

®enosa. CtpoeHue, MojlydeHHe, CBOWCTBAa M NpuMeHeHue (eHona. KadecTBeHHbIE peakiuu Ha (HEHOJ.
B3aumHoe BnusHHME aToMOB B Molekyine QeHona. Aubaeruabl. Omnpenenenue. dopmanmpierun u
anetanpaerul. XUMUYECKUE CBOMCTBA anbaeruyioB. KauecTBeHHbIE peaklMu Ha aubAeruabl. Peakiuu
nonukonaeHcanuu. Kapoonwmnphas rpynma. KeToHsl Ha mpuMepe aneroHa.

KapooHnoBbie kucaorbl. IIpenesibHble 0ITHOOCHOBHbIE KapOOHOBBIE KUCIOTHI, UX TOMOJIOTUUECKHHN PsI.
[Tony4yenue u npuMeHeHre. XMMHUYECKUE CBOMCTBA KapOOHOBBIX KUCIOT. Peakius sTepuduxamy.
Caoxnbie 3¢pupsbl. Kupbl. Peakius srepudukaruu. Crnoxasie 3pupsl. XXupbl, X cOCTaB U TUIPOIIU3
(xucnoTHeI M weno4Hoi). Mpwa. ['mapupoBanue >kupoB. YrieBoAbl. YTJIEBOAbl. MoOHOCAaxapHbl.
I'moko3za kak ampaerupocnupt. CopOut. MonoyHOKHCTIOE W COUPTOBOe OposkeHne. DOTOCHHTE3.
Hucaxapunbl. Caxapo3sa. [Tonucaxapuasl: Kpaxmail, LEJUIHI03a.

AMMHBI. AMUHOTPYIIA. AMUHBI NpeebHbIe U apoMaTndyeckue. AHWIUH. [lonyyenue amuHoB. Peakius
3uHMHA. XMMUYECKHE CBOMCTBA U IPUMEHEHNE aMUHOB.

AMUHOKMCJIOTHI. Bejiku. AMHHOKHUCIIOTHI Kak aM(OoTepHbIe OpraHudecKkrue coequHenus. [ numuH. Peakius
nonukoHaeHcanuu. llentumHas cBsi3b.  [lepBuyHasi, BTOpWUYHAS, TPETUYHAS CTPYKTYphl OEJKOB.
KauectBennsie peakuum Ha Oenku. [mapomms. [lenatypanus. buonormyeckue ¢GyHKIHM OEIKOB B
opranusme. Jdemoncmpayuu. Oxvcinenue cnupra B anbaeruj. KauecTtBeHHas peakiusi Ha MHOTOATOMHBIE
cnupthl. PacTBopuMoCTh (heHosa B BoJe mpu OOBIYHOW TemmepaType U Npu HarpeBaHuu. KauecTBeHHbIE
peakiuu Ha QeHon. KadecTBeHHBIE peakiMu Ha ambAeTUIbl. B3anmMOIeHCTBHE TIIIOKO3BI ¢ THAPOKCHUIAOM
menu(Il) kak anpaerunocnupTa. KauectBeHHas peakuus Ha Kpaxmail. [[BeTHbIE peakiuy OEIKOB.
Jlabopamopusie onvimol. CpaBHEHHE CKOPOCTH UCIIAPEHUS BOJBI U 3TaHOJa. PacTBOpUMOCTH riuiepuHa B
BOJIe. XUMUYECKHE CBOWMCTBA YKCYCHOW KHUCIOTHL. OmnpenesieHue HENpeaeIbHOCTH PACTUTEIHHOTO Macia.
Ilpakxmuueckas paboma. VInentuukanus OpraHMuecKuX COSIMHEHUI.

Opranuveckasi XumMusi 4 001IECTBO

Buorexnonorus. Ilepuonst e€ pazpurus. Tpu HarpaBineHHs: OMOTEXHOJIOTUHU: TeHHAas (MM TeHETUYecKas)
WHXXEHepUs; KIETOYHas WH)XEHepHs; Ouosoruueckas HHxKeHepus. ['eHeTnuecku Moau(uUIHUpOBaHHbBIE
opranusMel (I'MO) u tpancrennas npoaykuus. KnonupoBanue. MmMmoOunu3oBanHble (PEPMEHTHI U HX
IIPUMEHEHUE.

IMonumepsnl. Knaccudukanus momumepoB. VICKyCCTBEHHBIE MOJUMEpPHI: IEUTYJIOH, aleTaTHBIA IIENK,
BHCKO3a, [eJuTodaH.

Cunrernyeckne mojauMepbl. CriocoObl MOTY4YEHHUS MOJMMEPOB: MOJUMEpPU3AIMS U TOJTUKOHICHCAIIMSL.



Cunternyeckue Kkayuykd. I[lmacTmaccel: mOnMMCTHpPOIN, TEQIIOH, MOJUBUHIIXIOpUA. CHHTETHUYECKHUE
BOJIOKHA: KallpOH, HaMJIOH, KeBJap, JTaBCaH.

Jemoncmpayuu. KoiuleKuuy IUTacTMacC, CHHTETHYECKUX BOJOKOH M H3JeNMid W3 Hux. PasnoxeHnue
MEepOKCHAA BOIOPOJa ¢ MOMOIIBIO KaTanasbl MPUPOAHBIX 00bEKTOB. KOJUIEKINS CHHTETHYECKHX MOIOIINX
cpeactB  (CMC), conepxamux 3H3uMBL. Hcnbitanue cpeapl  pactBopa CMC  uHAMKAaTOpamH.
Jlabopamopnuie onsimul. 3HaKOMCTBO ¢ 00pa3aMy IJIACTMACC, BOJIOKOH M KaydyKOB.

Ilpakmuueckaa paboma. PacriozHaBaHNE IJIACTMACC U BOJIOKOH.

Coaepkanue yuedHo¥ nporpamMmbl B 11 kjacce

Tema 1 Ilepuoanyeckuii 3aK0H, cTpoeHue atoma (6 yacon)

IleproanyecKuil 3aKOH U CTPOCHHE ATOMA

Otkportue J. 1. MenaeneeBsiM [lepuonnueckoro 3akoHa. [lepBbie MOMBITKH KiIaCCU(UKAIIUN XUMHYECKUX
37eMEeHTOB. BakHeillne MOHATUS XUMHUU: aTOM, OTHOCUTENbHAsh aTOMHAasT M MOJIEKYJISpHas MaccChl.
Otkpeitne . U. MenneneeBoiM [lepuomnueckoro 3akona. Ilepumommueckuii 3aKkoH B (POpMyIHpPOBKE
. 1. Menneneesa.  Ilepuonmueckas  cucrema [l . Menneneesa.  Ilepuonmueckas — cucrema
. I. MenneneeBa kak rpaduueckoe oroOpakenue Ilepuommdeckoro 3akoHa. Pa3nuuHble BapuaHTHI
Ilepuoanueckoit cucremsl. Ilepuonsl m rpynnsl. 3HaueHue Ilepumonmueckoro 3akoHa u Ilepmonnueckoit
CUCTEMBI.

CtpoeHne aToma. ATOM — CJI0KHAS YACTHUIIA.

OTKpBITHE 3JIEMEHTAPHBIX YacCTUIl M CTPOCHHUS aroMa. Sapo aroma: NPOTOHBI U HEUTPOHBI. M30TOMbI
N3oTombl Bomopoaa. DIEKTPOHBI. DIIEKTPOHHAS 000109Ka. DHEpreTHUecKuil ypoBeHb. OpouTanu: s- u p-. d-
OpOutanu. PacnpeneneHue 5JIEKTPOHOB IO JHEPreTUYECKHUM YPOBHAM U OpOUTAIAM. DJIEKTPOHHBIE
KOH(UTYpaliii aTOMOB XHMHYECKUX DJIEMEHTOB. BalneHTHbIE BO3MOXXHOCTH aTOMOB XHMHYECKUX
anemeHTOB. Ilepuonnuecknii 3akoH U cTpoeHHe aroMa. COBPEMEHHOE MOHATHE XUMHUYECKOTO 3JIEMEHTA.
CoBpemennas ¢popmynupoBka [lepuogndeckoro 3akoHa. [IpuynHa MepuOAUYHOCTA B M3MEHEHUU CBOWCTB
XUMHUYECKHUX 3JIeMeHTOB. OCOOCHHOCTH 3alOJHEHHS SHEPTETUYECKUX YPOBHEH B AJIEKTPOHHBIX 000JI0YKaX
aTOMOB TIEPEXOIHBIX JIEMEHTOB. DJIEKTPOHHBIE CEMEHCTBA DIIEMEHTOB: S- M P-3JIeMEHTHI; d- U f-3JIeMeHTHI.
Tema 2 Ctpoenue BemecrBa (18 yacos)

Ctpoenne BemecTBa. KoBaneHTHas XuMuuecKas CBsi3b. [loHATHE O KOBaICHTHOH cBsi3u. OOmias
AJIEKTpOHHas Tnapa. KpaTHOCTh KOBAJIGHTHOM CBSI3U.  ODJIEKTPOOTPHULIATENBHOCTh. llepekpbiBaHue
ANEKTPOHHBIX OpOUTasei. a- U p-CcBsA3U. KoBalleHTHas MONspHAsl ¥ KOBAJICHTHAS HEMOJSPHAS XUMUYECKHE
cBs3u. OOMEHHBI W JOHOPHO-aKIIENTOPHBIH MEXaHWU3Mbl OOpa30BaHUs KOBAJCHTHOW CBsi3u. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMsI. 3aKOH MOCTOSIHCTBA COCTaBa JIJisi BEIIECTB MOJIEKYJISIPHOTO
ctpoeHus. Monnas xumudeckas cBsi3b. KatnoHel u aHnoHbl. MloHHas cBA3b U ee cBoiicTBa. MloHHas CBA3b
KaK KpaillHMil ciyyall KOBaJEHTHOM IoJisipHOW cBs3u. DopmynbHas ennHuna BeniectBa. OTHOCUTENBHOCTD
JIEJICHUS] XUMUYECKUX CBSA3€M Ha TUIBL. MeTamnueckas XuMU4YecKasi CBA3b.

Oo0mue ¢pusnveckne CBOMCTBA METAJLJIOB.

3aBUCHUMOCTB 3JIEKTPOIPOBOJHOCTH METAJIOB OT Temmeparypsl. CriiaBbl. YepHble W IBETHBIE CILUIABBI.
ArperaTHble COCTOSTHUS BeliecTBa. ['a3pl. 3akoH ABoraapo s ra3oB. MomsipHbIi 00BEM ra3000pa3HbIX
BemiecTB (mpu H. y.). Kuakoctu. Bomoponnas xumuyeckas cBsizb. BomopoHas cBsi3b Kak 0COOBIN Cirydait
MEXMOJICKYIIIPHOTO B3aUMOJICHCTBUSA. MexaHu3M ee 00pa3oBaHWs W BIMSHHE HA CBOWCTBA BEHIECTB (Ha
npuMmepe Bojbl). Mcmonb3oBaHue BOJbl B ObITY W Ha MPOU3BOJACTBE. BHYTpHMOJeKynsapHas BOAOPOIHAs
CBSI3b U €€ OMojoruveckas poiib. THUIBI KpUCTATMYeCKuX pemeTok. Kpucranmudeckas pemerka. MloHHbIe,
METAIJINYECKHE, ATOMHbIE U MOJIEKYJSPHbIE KpPUCTANIMYECKHE pemeTku. Aorponus. AmopdHble
BEILIECTBA, UX OTJIMYUTEIIbHbIE CBOMCTBA.

Uuctele BemecTtBa U cMecH. CMECH M XUMHUYECKHE COEIMHEHUS. [ OMOr€HHBIE M T'€TEpOreHHBIE CMECH.
MaccoBast 1 oObeMHasi JOTU KOMIIOHEHTOB B cMmecH. MaccoBasi JoJsi mpumeceil. Pemienue 3amad Ha
MaccoBylo Joiito npumeceit. Kiaccudukanus BemecTB Mo CTENEHH MX YHUCTOTHI. J(MCIIEpPCHBIE CHCTEMBI.
[Tonstue nucnepcHoii cuctemsl. JlucnepcHas ¢asza u qucrnepcuonHas cpena. Kiaccupukanus AuciepcHbIX
cucteM. Kommonansle aucnepcHble CUCTEMBL. 30U U Teiau. 3HAYEHUE IUCIIEPCHBIX CUCTEM B IMPUPOIE U
YKU3HH YEJIOBEKA.

IIpakTnyeckas padora 1: monmyueHue m coOMpaHUE Ta3oB: BOAOPOJA, KUCIOPOAA, YIIEKUCIOrO Tasa,
aMMUaka, dTUJICHA, alleTUIeHA



Tema 3: DanexTpoanTnueckas gucconuanus (19 yacon)
JleKTpoJIMTHYecKasi auccouranus PactBopbel. PacTBOpel Kak TOMOTE€HHBIE CHUCTEMBI, COCTOSILINE M3
YaCTHUI[ PacTBOPUTENISL, PACTBOPEHHOTO BEIIECTBA U MPOAYKTOB UX B3auMOJEWCTBHs. PacTBopeHue Kak
(UBUKO-XMMHUYECKUH Tporiecc. MaccoBasi 10 pacTBOPEHHOTO BellecTBa. THIMBI pacTBOPOB. MousipHas
KOHIIGHTpalus BeliecTBa. MuHepaibHble BOAbL. Teopus 3JIEKTPOIUTUUECKONW TUCCOIUAIUU. DIEKTPOIUTHI
U HedNeKTposuThl. CTeneHb HSIeKTPOIUTHUECKON auccoruanui. CuiibHble U c1a0ble 3JIEKTPOIUTHI.
VYpaBHEHHUS SIEKTPOIUTUYECKONW Jucconuanuu. Mexanusm nucconuanuu. CryneHyarass AMCCOLIMALIMS.
Bonopoansliii mokaszares.
Kucnorel B cBeTe TEOpHM DIICKTPOIUTHYECKOW auccormanmu. OOmue CBONCTBA HEOPTraHUYECKHX U
OpPraHMYECKUX KHUCIIOT. YCIIOBUSI TEUEHHUS peakUuidl MEXIy JJIEKTpoJuTaMu N0 KoHua. Crnemnuduueckue
CBOMCTBA a30THOM, KOHLEHTPUPOBAHHON CEPHOU U MYPaBbUHOMU KHCIIOT.
OcHOBaHUSI B CBETE€ TEOPHUU BJIEKTPOIMTUYECKON NHCCOLMALNMU, UX KiaccupuKkalus U oOIIue CBOICTBa.
AMMHBI KaKk OpraHuyeckre ocHoBaHus. CpaBHEHUE CBOMCTB aMMUaKa, METUJIaMUHA U aHWJIMHA.
Conu B CBETE TEOPHUH DJIEKTPOJMTHUYCCKOW TUCCOIMAIMHU, X Kiaccudukaius u obmme cpoiictBa. Comu
KHCJIbIE U OCHOBHBIE. COJIM OpraHMYeCcKuX KUCIOoT. Mblia

ONEeKTPOXUMHUYECKUN PpsIi  HAlpSOHKEHUH METAIOB M €r0  MCIHOJIb30BAaHUE Ui  XapaKTEPHUCTHKU
BOCCTAaHOBUTENbHBIX CBOMCTB MeTamwioB. ['maponus. Ciywan ruzponusa cosneil. Peakumsa cpensl (pH) B
pacTBOpax THUIPOJIU3YIOIIMXCS COJIEW. ['MIpOIM3 OpraHMYEeCKHX BEIIECTB, €ro 3HayeHue. XHUMHUYECKHE
peakiuumn
Pewenue 3a0au: pacuemsi no xumuueckomy ypasHenuio, uzdblmoK-He0OCMAamox, ¢ yuacmuem 6eujecms,
coo0epaiHcaum npumeci.
IIpakTnyeckas padora 2: pelieHre SKCIEPUMEHTAIBHBIX 33/1a4 Ha UIECHTHU(UKALUIO HEOPTaHUYECKUX U
OPraHUYeCKUX COCTUHEHUMU.
Tema 4: Xumnueckne peaknuu (21 gac)
Knaccupukanusa xumMudeckux peakuuii. Peakumm, wugymme 0e3 HU3MEHEHHMs COCTaBa BEIIECTB.
Krnaccudukanus no yucity ¥ cocTaBy pearupymoImux BemecTB U NPOAYKTOB peakiuu. Peakium paznoxxeHus,
COCTMHEHUS, 3aMEIICHUsT ¥ OOMEHa B HEOPraHWYEeCKOW XUMHUHU. Peakiuu NMpHCOeAMHEHMs], OTIICTICHUS,
3aMEIICHUS] U M30MEpPHU3alMM B OPraHMYeCKOM XWMMHM. Peakiuu moiauMepusallid KaK YacTHBIM cCirydal
peaknuii mpucoearHeHus. TernaoBoil A3pPEeKT XMMUYECKHX peakiuid. DK30 U SHAOTCPMUYECKUE PEaAKIIHH.
Tepmoxumuueckue ypaBHeHus. Pacuer koaudecTBa TEIIOTHI 10 TEPMOXUMUYECKUM YPAaBHEHHUSIM.
CxopocTh XxuMHUeCKUX peakiuid. [IoHsTHEe 0 CKOPOCTH XMMUYECKUX PEaAKIINi, aHATUTUYECKOE BbhIpaKeHHE.
3aBUCHMOCTb CKOPOCTH PEaKIMU OT KOHLIEHTpaluHW, AABJICHUS, TEMIEPATYpPbl, IPUPOAbl PEArnupyrOLIUX
BEILIECTB, IUIOIMIAId UX CONPUKOCHOBEHHUA. 3aKOH JEHCTBYIOLIMX Macc. PelieHue 3ajady Ha XMMHUYECKYIO
kuHetuky. Kartanms. Kartamuzatopel. Karamus3. ['omorenHwlii M reTeporeHHblil katanus. [Ipumepsl
KAaTaJTUTHYECKUX TPOIECCOB B TPOMBIIUICHHOCTH, TEXHUKE, ObITy. DEpMEHTHI W HUX OTIUYHS OT
HEOpPraHMYECKUX KaTaiu3atopoB. [IpuMeHeHne kaTanu3aTopoB U (PepMEHTOB.
Xumuueckoe paBHoBecre. OOpaTuMble U HeOOpaTHUMbIE peakiui. XUMHUIECKOE PaBHOBECUE U CIIOCOOBI €ro
CMEIlleHUsI Ha TMpuMepe mnoiydyeHuss ammuaka. CUHTE3 aMMMaka B MpoMbliieHHOCTH. [lonsitHe 00
ONTUMAJIBHBIX YCIOBUSAX MPOBEACHHS TEXHOJIOTHYECKOTO Tmpoliecca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
nporecc bl. OKUCIUTENIBHO-BOCCTAHOBUTEIbHBIE peakini. OKUCIUTENb U BOCCTAHOBUTENb. OKHUCIEHHE U
BoccTaHOBJeHUE. (CoOCTaBlI€HUE YPABHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA METOJIOM
AJICKTPOHHOTO OajaHca.
OO01Me CBOMCTBA METAIOB. XHMMHUYECKHE CBOICTBA METAJIOB KaK BOCCTAHOBHUTENEH. B3anmMoneiicTBue
METAJJIOB ¢ HEMETAJIJIAaMH, BOJIOM, KUCIIOTaMH U pacTBopaMu cosieil. Metamorepmusi. Koppos3us MeTaninoB
KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN mporecc. CrocoObl 3alUThl METAIIJIOB OT KOPPO3HH.
OO01me CBOMCTBA HEMETAUIOB. XMMHUYECKHE CBOIMCTBA HEMETAJUIOB KaK OKHcCIHUTENel. B3anmonelicTeue ¢
MEeTaJUlaMH, BOJOPOJOM U JApyruMH HeMmerauiamu. (CBOMCTBA HEMETaUIOB KaK BOCCTAHOBUTEJEH.
B3zaumopeiicTBue ¢ MOPOCTHIMH U CIOXHBIMU BelIeCTBaMH-OKUCIUTENAMU. OOImas XapaKTepUCTHKA
raJioreHoB.
OnekTponu3. Ob6mue cnocodbl NOMy4YeHUsT METAIOB M HEMETAJUIOB. DJIEKTPOJIU3 PAaCTBOPOB M PACIIaBOB
3JIEKTPOJIUTOB Ha MPUMEPE XJIOpUJa HATpusl. DIEKTPOIUTHUECKOE MoydeHue amomuHus. [Ipaktudyeckoe
3HA4YEHME IEKTPOan3a. ['abBaHOIUIACTHKA U raJbBaHOCTErU. 3 @ K JI 10 4 € H U €. [lepcriekTuBbl pa3BUTHS
XUMHUYECKON HAYKH U XMMHUYECKOTO MPOU3BOCTBA. XUMUS U MpobdieMa OXpaHbl OKPYKaIOLIeH cpeabl.
IIpakTuyeckass padora 3: ['eHernueckas CBsI3b MEXKAY KIAcCaMU HEOPraHUYECKUX W OPraHUYEeCKUX
BEILIECTB.



JdemoHcTapumnu:

Paznuunsie ¢popmsl [lepuoanueckoii cucremsr . Y. MenzaeneeBa.

Moenb KpUCTaUIMYECKON PEIIETKH XJIOPUIA HATPHS.

OO6pa31pl MUHEPAJIOB ¢ HOHHOW KPUCTATMUECKON PEIIETKON: KalblUTa, FajJuTa.

Mopenu KpUCTAITMYECKUX PEIIETOK «CYXOTo Jibjiay (MM noja), anmasa, Tpaduta (Uiu KBapia).

Monens MOJISIPHOTO 00BheMa ra3oB.

Tpu arperatHbIX COCTOSIHUS BOJBI.

OO0pa31pl pa3ITUYHbIX AUCIEPCHBIX CUCTEM: AIMYIIbCUH, CYCIIEH3UM, a3po30iieH, reneit u 3onei. Koarymsuus.
Cunepesuc. ddext Tungans.

UcnbiTanue pacTBOPOB AJIEKTPOJIUTOB U HEAIEKTPOIUTOB HA MPEIMET JUCCOLIHAIIH.

3aBUCUMOCTD CTETIEHH JIEKTPOJIUTUYECKON JUCCOLUAIMU YKCYCHOU KHCIIOTHI OT pa30aBieHUsI pacTBOPA.
[Tpumeps! peakinii HOHHOTO OOMEHa, UAYITUX ¢ 00pa30BaHUEM OCaJIKa, ra3a WIH BOIBL.

XUMHYECKHE CBOICTBA KHUCIOT: B3aMMOJEUCTBUE C METalllaMH, OCHOBHBIMU U aM(OTEPHBIMU OKCHAAMU,
OCHOBaHUSIMHU (IET0YaMH U HEPACTBOPUMBIMHU B BOJIC), COJISIMH.

BsauMoelicTBUEe a30THOM KHUCIIOTHI C MEABIO.

OOyriMBaHuEe KOHLIEHTPUPOBAHHON CEPHON KUCIIOTOM caxapo3bl.

XUMHUYECKUE CBOMCTBA HIEIOYEH: peakuus HEUTpalu3alliH, B3aUMOJCHUCTBUE C KUCIOTHBIMU OKCHIAMH,
COJISIMH.

PasnoskeHne HepaCTBOPUMBIX B BOJE OCHOBAHUM IPU HAIPEBAHUHU.

XUMHUYECKUE CBOMCTBA COJIEN: B3AMMOAECHCTBHUE C METAJUIaMHU, KUCIOTaMU, IEI0YAMHU, C IPYTUMHU COJISIMH.
[Muaponu3 kapOouma KaibIus.

Nzydyenne pH pacTBOpOB THAPOIUIYIOMIMXCS COJICH: KapOOHATOB MICIOYHBIX METAIJIOB, XJIOPH/IA U aleraTta
aMMOHUS. DK30TEPMUYECKHE U IHAOTEPMUYECKUE XUMUYECKHE PEAKIINH.

TeruioBble sIBIICHUS IIPU PACTBOPEHUH CEPHOM KUCIOTHI U aMMUAYHOU CEJIUTPHI.

3aBUCHMOCTh CKOPOCTH pEaKIMu OT IMPUPOJbl BEIIECTB Ha NPUMEPE B3aUMOJIECHCTBUS pPAacCTBOPOB
pPa3IMYHBIX KHUCJIOT OJMHAKOBOM KOHILEHTpAalMd C OJMHAKOBBIMU KycOoukamH (TpaHyjaMu) IIMHKA U
OJIMHAKOBBIX KYCOYKOB pa3HbIX METaUIOB (MarHus, IMHKa, >Kejle3a) C PacTBOPOM COJISTHOM KHCIIOTHI.
B3aumoneiicTBe pacTBOPOB CEpHOW KHCIOTBI C pPacTBOpaMH THOCYJdb(paTra HATpUs PasIUYHON
KOHIICHTPALlUX U TEMITEPATYpHI.

Mopens KUMSIIEro CIosl.

Paznosxenne nmepokcumaa Bogopoia ¢ momoinbio Heopranndeckux katanmzatopoB (FeCl2, KI) u npupoaasix
00BEKTOB, COACPKAMIUX KaTanasy (CbIpoe MsICo, KapTodens).

[Ipocreiinme OKUCIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN: B3aUMOJICHCTBUE IIUHKA C COJISTHOM KHUCIOTON U
xenesa ¢ cyabparom meau (II).

Mogens snekTpoausepa.

Mopaenb 37eKTpOIU3HOM BaHHBI JJIs1 TTOJTYUECHUS AIFOMUHUSL.

JlabGopaTopHble ONBITHI.

OnpezeneHue TUMA KPUCTAIUIMYECKOM PEIIETKH BEIIECTBAa M ONHMCAHHE €ro CBOMCTB. O3HAKOMIIEHHE C
JTUCIIEPCHBIMHM CUCTEMAaMHU.

Peakuuu, uaynme ¢ oOpazoBaHUEM OCA/IKa, ra3a WIH BOJIBL.

B3anMopeiicTBrue consiHOM KHCIOTHI ¢ IuHKOM, okcuaoM menu (II), ruapokcunom menm (II), kapbonarom
KaJIbLIUS.

B3auMogeiicTBre pacTBopa THAPOKCHIIA HATPHUs C COJITHOW KHCIIOTOM B MPHUCYTCTBUHU (eHoydTanenHa, ¢
pactBopoM xsopua xenesa (11I), ¢ pactBopom conu anmoMUHUS.

B3aumopeiictBue pactBopa cynbbara meau (II) ¢ sxeme3oM, M3BECTKOBOW BOJOM, PacTBOPOM XJOpHIa
KaJIbLIUSI.

[Tonyuyenue ruapokapOOHaTa KaJblMs B3aMMOJCHCTBHEM H3BECTKOBOW BOJBI ¢ okcumoMm yriaepoma (IV)
(BBIIBIXAEMBIM BO3AYX).

HcnpiTanue MHAMKaTOPOM PaCTBOPOB FUAPOIU3YIOIIUXCSA U HETMAPOIU3YIOIIMXCS COEH.

Peaxnus 3amernieHust Meiu xkene3oM B pactBope cynbgara 21 menu (1I).

[Tonyyenue kuciopoja pa3iaoKeHHEM MEPOKCHAA BOAOPOJA C MOMOIIBIO AHOKcUAa mapranua. [lomydyenue
BOJIOPOJA B3aUMOJEHCTBUEM KUCIIOTHI C IIUHKOM.

O3HaKOMJICHHE C TIperapaTaMyu OBITOBOM XUMUH, COICPIKALTUMU SH3UMBI.

IpakTnyeckas padora Ne 1. [lonydyeHnue u pacro3HaBaHue ra3osB.



IIpakTuuyeckas padora Ne 2. Penienne skcriepuMEHTAIBHBIX 33124 Ha UACHTU(PHUKAIIMIO HEOPTaHHUECKUX
U OPraHUYECKUX COECUHEHUH.
IIpakTnueckas padora Ne 3 I'eHeTnueckasl CBsSI3b MEXKIY Pa3IMYHBIMU KJIacCaMHU HEOPraHMYECKHX H
OpPraHUYECKUX BEIIECTB.

3.TEMATHUYECKOE IINTAHUPOBAHME 10 kaacc

Ne Tema KosmnuecTBo B Tom wu4mciae | B TOM
T 4acoB N0 | MPAKTHYECKUX | YHCJIE
padoueit padot KOHTPOJIbH
nporpamMmme bIX padoT

1 Tema 1« TeopeTuueckne 0CHOBBI 4 - -
OPraHMYecKoi XUMMHUM»

2 Tema Ne2 « IIpenenbHble yIi1eBOAOPOAbI 7 1 1
(ankaHbI)»

3 Tema 3« HenpenesibHble yriieBog0poabh» 6 1 -

4 Tema 4 « ApomaTH4ecKkue yriieBOJAOpPOAbI 4 - -
(apeHbI)»

5 Tema S «IIpupoaHbIe HCTOYHUKH 6 - 1
yIJ1€BOAOPOA0B)

6 Tema 6 «CnupTsl U peHOTBD) 6 - -

7 Tema 7 « Aubaeruabl 1 KeTOHbD) 3 - -

8 Tema 8« KapOoHOBBIE KHCJIOTHI » 5 2 1

9 Tema 9 «Caoxubie 3¢upsbl. ZKupbi» 3 - -

10 | Tema 10. «YrjeBoab» 7 1 -

11 | Tema 11 «KAMHHBI H AMHHOKHUCJIOTHI» 3 - -

12 | Tema 12 «beakun» 4 - -

13 | Tema 13 «CuHTeTHYeCKHE MOJIHUMEPbD) 6 1 1

Pe3epBHOE Bpems 4
Hroro 68 6 4

TEMATHYECKOE IINTAHUPOBAHMUE 11 kanacc

Ne Tema KoanuectBo B TomM w4ucae | B Ttom umciae
i 4acos N0 | MPAKTHYECKHUX | KOHTPOJbHBIX
padoueit u pador
nporpamMmme J1a00paTOPHBIX
pador
1 Tema Inepuoauyeckuii 3aK0H, CTPOEeHHE 6 - -
aToma »
2 Tema Ne2 « CTpoeHue BeniecTBay 18 1+5 1
3 Tema 3« DileKTpoJMTHYECKAS 19 1+5 1
AUCCOLHALMS >
4 Tema 4 « XuMu4eckue peakimum) 21 1+7 1
Pe3epBHOE Bpems 4
HTtoro 68 3+17 3
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