MyHuuunajbHoe 001meo0pa3oBaTe/ibHOE YUpPeKICHUE
cpeaHsisi 00meo0pa3oBaTeibHas KoJaa Nel
r. [lutksipanra, Pecnnyosimkn Kapesus
186810, r. InTkapanTa, yi. Jlennna, 1.45; ten.(8-81433) 4-30-64

[TpunsTo YTBEPXJEHO
Ha nelaroru4eckom Jupextop /7
cosere /
ﬂr/‘s/
[Tporoxon Nel 7 3 g
ot «31» aBrycra 2023r. e dEonicgta M.I')
[Tpuka3z Ne 86

ot «3I»asrycra 2023r,

PABOYASA ITPOT'PAMMA
1o y4eOHOMY mpeaMeTy
«XUMHSD»
cpeaHee o01Iee o0pa3oBaHue
Cpox peanuzamun: 1 roa

Pa3zpaboTuukmu:
Kanununa O.A.
Kpyrukosa H.H.

r. [lurksapanTa
2023 r.



MHHOACHUTEJIbBHAA 3AIIMCKA

Pabouast mporpamma Xwumus 11 ximacc pazpabortana B cooTBercTBUU ¢ DenepanbHBIM

rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHJAPTOM U OCHOBHOW 00pa30BaTENBHOUN MPOrpaMMOit
cpenHero oéuiero oopa3oBaHus. Y4eOHUKU JAaHHOW JIMHUM IPOIUIM 3KCIEPTU3Y, BKIIOYEHBI B
@enepanbHbIi MepeueHb U 00ECTIEYMBAIOT OCBOCHHE O0pa30BaTEIbHON MPOTPAMMBI CPEITHETO
o011ero 0Opa3oBaHuUS.

e Tabpuensn O.C. Xumus. 10 kmacc : y4eO. aus obmeoOpazoBaT. YupexaeHui /
O.C. TI'abpuensH, U.I'. Octpoymos, C.A. Cnankos. — M. : IIpoceemenue, 2019.

e Tabpuensn O.C. Xumus. 11 xmacc : yue6. ans oOmieoOpazoBar. YupekaeHun /
0O.C. T'abpuensH, N.I'. Octpoymos, C.A. Cnankos. — M. : [Ipoceemenue, 2020.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IPEJIMETA

Jluunocmmuwte YY/I[:

B IICHHOCTHO-OPHEHTAIMOHHOW cepe — UyBCTBO TOPAOCTH 3a POCCHUCKYIO
XUMHUYECKYIO HayKy, TYMaHU3M, OTHOIIICHUE K TPYAY, LEICYCTPEMIIEHHOCTD;
(dbopmMupoBaHHE IIEHHOCTH 370pPOBOr0 W Oe30macHOro oOpasza JKH3HH; YCBOEHHUE
IIpaBuUll UHAUBUAYAJIIBHOT'O n KOJIJICKTUBHOI'O 0e30macHoro IIOBCACHUA B
YpE3BbIYAHBIX CUTYAlAX, YTPOXKAIOIINX )KU3HU U 37J0POBBIO JIFOJIEH;

B TpyIOBOM cdepe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JajibHEHIIeH
00pa3oBaTeNIbHON TPAaeKTOPUU;
B T0O3HABaTEIbHOW (KOTHUTMBHOW, WHTEIUICKTyallbHOH) cdepe — yMeHHE

YIPaBIATh CBOEH MO3HABATEIBHOMN JIEATEIHHOCTHIO.

(hopMHpOBaHHE OCHOB HKOJIOTMYECKOM KYJIbTYphI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO  OJKOJOTMYECKOTO  MBIIUJICHHUS,  pa3BUTHE  OMbITA  AKOJIOTUYECKU
OPHEHTHUPOBAHHON pPeIICKCUBHO-OIIEHOYHOW W TIPAKTUYECKOW JEATETLHOCTH B
KU3HEHHBIX CUTYalHsIX;

Memanpeomemnvie YY/I.

WCIOJIb30BAHME YMEHUH M  HABBIKOB  pAa3MUYHBIX BHUAOB  [O3HABATEIHHOM
NEeSTeNbHOCTH,  NPUMEHEHHH  OCHOBHBIX  METOJOB  IO3HaHUS  (CHCTEMHO-
nH(OPMALIMOHHBIA aHANU3, MOJEIUPOBAHUE) IS H3YYEHUS Pa3JIUYHBIX CTOPOH
OKpY)Karollen NeMCTBUTEIIbHOCTH;

WCIOJIb30BAHME OCHOBHBIX HWHTEJUIEKTYyalbHBIX  oOmNepauuid:  QopMynupoBaHUE
TUNOTE3, aHaIU3 W CHUHTE3, CpaBHEHHE, 0000IlIeHue, CUCTeMaTHU3allus, BBISBICHUE
MIPUYKUHHO-CIICICTBEHHBIX CBS3€H, MONCK aHAJIOTOB;

YMEHHE TeHEpPUpOBaTh HUAECH M OIpENeisITh CpPEACTBa, HEOOXOAMMBIE [UII HX
peanuzanuu;

YMEHHE OMpPENeNsITh LeIN U 33Ja4 JAeATeIbHOCTH, BRIOUPATh: CPEJICTBA pealu3aluu
LETTU U IPUMEHSTH UX Ha MPAKTHUKE;

WCIOJIb30BaHNE PA3NTUYHBIX UCTOYHHMKOB JJISl MOJyUYEHUS XUMUYECKOW MHPOpMAaIH,
MOHMUMAaHHE 3aBUCHUMOCTH COJIep>KaHuss U (GOpMbI MpeACTaBIeHUS HHQPOpPMAIUH OT
Lenel KOMMYHUKALIMK U aJpecara.

Pezynamuenvie YY/[:

CaMOCTOSTEIILHO OOHAPYXUBATh U (POPMYIHPOBATh YueOHYIO PoOIeMy, ONPEAEATh
1eNb yueOHOM 1esTeNbHOCTH;

BBIJIBUT'aTh BEPCUM peLIEHUs MPOOJIeMbl, 0CO3HABaTh KOHEUHBIH pe3ynbTaT, BEIOUPATh
13 NPEAJIOKEHHBIX U UCKaTh CAMOCTOSATEIBHO CPEICTBA JOCTHKEHMS LIENH;



COCTaBJIATh (MHAUBUIYAJIbHO WM B TPYIIIE) IUIAH PELIEHUS TPOOIIEMBI;

paboTas 1o miany, CBEpATh CBOM JCHCTBUS C LIENBIO U, IPU HEOOXOJMMOCTH,
UCTPABJIATH OUIMOKHA CaMOCTOSTENBHO;

B JIMAJIOre C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEIBLHO BbIpaOOTaHHBIE KPUTEPUU
OLICHKHU.

Hlo3nasamenvuvie YY/I:

aHAJM3UPOBATh, CPABHUBATH, KJIaCCU(PUIIMPOBATH U 00001IaTh (DaKThI U SIBICHHSL.
BBISIBJISATh IIPUYMHBI U CIEICTBUS IPOCTHIX SIBICHUI;

OCYIIECTBIISITh CPAaBHEHHE, KIACCU(PUKAINIO, CAMOCTOSITEIHLHO BBHIOMpAs OCHOBAHHS H
KPUTEPUH JUIs YKAa3aHHBIX JIOTHUYECKUX OIepaluii;

CTPOUTH JIOTUYECKOE pACCYKJCHHE BKIIOYAIOIIEE YCTAHOBJIEHHE MPUYMHHO-
CIICICTBEHHEBIX CBSI3CH;

CO3/1aBaTh CXEMAaTUYECKUE MOJEIHU C BBIACICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK
00BEKTA.

COCTaBIISATh TE3UCHI, PA3JIMYHbIE BU/IbI IIJIAHOB (IIPOCTBIX, CJIOKHBIX U T.I1.).
peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJHOTO BUJa B Apyroi (Tadnuily B TEKCT U Ip.).
YMETh ONPEIENIATh BO3MOKHbBIE HCTOYHUKN HEOOXOIMMBIX CBEJIEHUH, TPOU3BOIUTH
MOUCK UH(POPMAIMH, aHATU3UPOBAThH U OIICHUBATh €€ JJOCTOBEPHOCTh

Kommynuxkamuenoie YY/I:

CaMOCTOSITSIIFHO OPraHU30BBIBATh YIeOHOE B3aWMOICHCTBHE B TPYIIIE (OMPEICISITh
oOrIme ey, pacupeaesTh POJH, TOTOBAPUBATHCS APYT C IPYTOM U T.1I.).
(dbopMynHpoBaTh COOCTBEHHOE MHEHUE U TO3UIIHIO, apPIYMEHTUPYET HX.

OCYIIECTBIISITH B3aUMHBIN KOHTPOJIb U OKa3bIBAaTh B COTPYJHHUYECTBE HEOOXOAUMYIO
B3aMMOTIOMOIITb.

OpraHW30BBIBATh M IUIAHUPOBAaTh Y4eOHOE COTPYOIHHYECTBO C yYUTEIEM U
CBEPCTHHKAMH;

OTIPENIENATH eI U PYHKIIMH YYACTHUKOB, CIIOCOOBI B3aUMOICHCTBUS;

IJIAHUPOBATh OOIIKE CIIOCOOBI PaOOTHI;

Oparb Ha ce0si WHHIMATHBY B OpraHW3allid COBMECTHOTO JIeHCTBHSA (I€JI0BOE
JUJEPCTRO);

BJIQJIETh MOHOJIOTUYECKON M JUAIOTHYECKOH (hopMamMu pedrd B COOTBETCTBHHU C
rpaMMaTHYECKHMH U CHHTAKCHYECKUMH HOPMaMH POJHOTO SI3bIKA;

Ilpeomemnvimu  pezyromamamu  W3y4CHUs YUeOHOTO mpenmeTa « XUMHUSD» SBISIFOTCS
Cc(OPMHUPOBAHHOCTD CICIYIONIMX YMEHHIA:
1) B mo3HaBaTenpHOU chepe:

JlaBaTh ONPE/IECICHUS U3YUEHHBIM TOHATHUIM;
OIMCHIBATh JEMOHCTPAIIMOHHBIE U CAMOCTOSTEILHO MTPOBEICHHBIE YKCIIEPUMEHTHI,
WCIIOJIBb3YS JAJISl 3TOTO €CTeCTBEHHBIN (PYCCKH, pOHON) A3BIK U S3bIK XUMUU;

OOBSACHATH CTPOEHHE M CBOWCTBA M3YUYEHHBIX KJIACCOB HEOPraHWYECKHUX U
OPraHUYeCKUX COCIUHECHUM;

KIIacCU(UIIUPOBATH U3yUYEeHHBIE 0OBEKTHI U SBIICHMS,
HaOMoaTh JEMOHCTPUPYEMbIE M CAMOCTOSITENILHO MPOBOJIMMBIE OTBITHI, XUMHUECKHE
peaxiuu, IpoTEKaIOIUE B IPUPOJE U B OBITY;

HCCIIEI0BATh CBOMCTBA HEOPTAHUYECKUX U OPraHUUYECKUX BEIIECTB, ONPEAEIATh UX
MIPUHAJIEKHOCTh K OCHOBHBIM KJIaCCaM COEIMHEHUN;
000011aTh 3HAHUS U JIeJaTh 0OOCHOBAHHBIE BBHIBOJBI O 3aKOHOMEPHOCTSAX M3MEHEHUS
CBOMCTB BEIIECTB;

CTPYKTYpPUPOBATh y4eOHYIO0 HH(POPMAILIUIO;



MHTEPIPETUPOBATh HH()OPMAIIHIO, TIOJYYCHHYIO U3 IPYTUX UCTOYHUKOB, OLICHUBATD €€
Hay4HYIO IOCTOBEPHOCTb;

OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX PEaKIHid, MPOTHO3UPOBATH
BO3MOKHOCTb MX IIPOTEKaHUS Ha OCHOBE 3HAHMW O CTPOCHUM BEIECTBA U 3aKOHOB
TEPMOJAVHAMUKY;

OOBSICHATH CTPOEHHE AaTOMOB 3JEMEHTOB 1—4-ro mepHoioB ¢ HCIOJIB30BaHHEM
AIIEKTPOHHBIX KOH(PUTypaluii aTOMOB;

MOJIEIMPOBATE CTPOEHUE IPOCTEHUIINX MOJIEKYJ] HEOPraHMYECKMX W OpPraHu4EeCKUX
BEILIECTB, KPUCTAILIOB;

IIPOBOJUTH PAcU€Thl 10 XUMUYECKUM (POpPMYyJIaM U ypaBHEHUSIM;

XapaKTEPU30BaATh U3yYEHHBIE TEOPUU;

CaMOCTOSITENIBHO J0OBIBATH HOBOE /7Sl c€0s XUMUUECKOE 3HAHUE, UCIIOJIB3YSI ISl ATOTO
JOCTYIIHbIE UICTOYHUKU UHPOpPMAIIH;

2) B IICHHOCTHO-OPHMEHTAIIMOHHOW cdepe — MpOTrHO3UPOBATh, aHAIU3UPOBATh M OIICHUBATH

MOCJIEICTBUS JUIsl OKpY>Karolel cpesibl ObITOBON U MPOU3BOACTBEHHOM JIESITEILHOCTH YEJIOBEKa,
CBSI3aHHOM C TIEpepabOTKON BEIIECTB;

3) B_TpymoBoil cdepe — CaMOCTOSATEIbHO IUIAHMPOBATH W TMPOBOJUTH XUMHUYCCKUN
OKCIIEPUMEHT, COOMIofas TpaBuja Oe30macHOM paboThl C BemeCTBAMU W J1abOpaTOPHBIM
000pyI0BaHHEM;

4) B chepe dhusnveckoid KyIbTYpbl — OKa3bIBAaTh MEPBYIO MOMOIIb MPH OTPABJICHHUSX, 0)KOTaX U

JIPYTUX TpaBMax, CBSI3aHHBIX C BEIECTBAMH H JTAOOPATOPHBIM 000PYIOBaAHUEM.

BBIITYCKHUK HA BA3OBOM YPOBHE HAYUUTCH:

packpbeIBaTh Ha MPUMEPAxX POJb XUMUU B (POPMHUPOBAHHWH COBPEMEHHON Hay4HOU
KapTUHBI MUPA U B TIPAKTUUYECKOHN JCATEIHPHOCTH YEJIOBEKA,

JEMOHCTPUPOBATh HA TPUMEpPax B3aUMOCBS3b MEXAYy XUMHEH H JAPYTHMH
€CTECTBEHHBIMU HAayKaMU,

packpeiBaThb Ha TpUMEpax  TOJIOKEHHS  TECOPUH  XHUMHUYECKOTO CTPOCHUS
A.M. bytnepoBa;

moHuMaTth ¢usnueckuii cMmbich [lepuomnueckoro 3akona JI.1. MenneneeBa u Ha ero
OCHOBE OOBSCHATh 3aBUCHUMOCTH CBONCTB XHMHYECKHX JJIEMEHTOB W 00pa30BaHHBIX
MMM BEIIECTB OT AIEKTPOHHOTO CTPOEHUS aTOMOB;

O0OBSCHATH MPUYUHBI MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIUX MPECTaBICHUN 00 UX
COCTaBe U CTPOCHUU;

MPUMEHSTh MpaBUja CUCTEMAaTUYECKOW MEXIyHApOJAHONH HOMEHKIIATYphl KaK CpeJCTBa
pa3nuyueHus U UACHTU(UKAIIMY BEIIECTB MO UX COCTaBY U CTPOCHHUIO;

COCTaBIISATh MOJICKYJSIPHBIE U CTPYKTYpHbIE (OPMYIbl OPraHMYEeCKHX BEIIECTB Kak
HOcuTeeH nH(OpPMaI O CTPOCHUM BEIISCTBA, €r0 CBOMCTBAX M MPHHAICKHOCTH K
OTIpeIeIEHHOMY KJIACCy COEIMHEHU;

XapaKTepU30BaTh OPraHMYECKHWE BELIECTBA IO COCTaBY, CTPOCHHUIO M CBOHCTBaM,
YCTaHABJIMBATh NMPUYUHHO-CIIEJICTBEHHbIE CBSI3U MEXIY JAaHHBIMU XapaKTepUCTUKaAMU
BEIIECTBA;

MPUBOJUTH MPUMEPHl XUMUYECKUX PEaKUUW, paCKpPhIBAIOIIUX XAPAKTEPHbIE CBOWCTBA
TUMHAYHBIX TPEACTABUTENEN KIIaCCOB OPraHMYECKUX BEMIECTB C LEIbI0 UX
uaeHTUPHUKAIIMN U 00bICHEHHUS 001acTH TPUMEHEHUS;

MPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XUMHUECKUX PEAKIMI HAa OCHOBE 3HAHUH O
TUTIAX XUMHUYECKOU CBS3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOU CIIOCOOHOCTH;
WCIOJb30BATh 3HAHUS O COCTABE, CTPOCHHMU M XMMHYECKUX CBOMCTBAX BEIIECTB IS
0€30MacHOTO NPUMEHEHUS B IPAKTHUECKOHN AITeTbHOCTH;



MPUBOAMUTH MPUMEPHI MPAKTUYECKOTO HCHOJIB30BAHUS MPOAYKTOB MepepabOTKu HePTH
U [PUPOAHOTO  Tra3a,  BBICOKOMOJIEKYJSPHBIX  COCIMHEHUH  (MOJMATUIICHA,
CHUHTETHYECKOTO KaydyKa, alleTaTHOI'O BOJIOKHA);

MIPOBOJIUTH OMBITHI MO PACIIO3HABAHMIO OPIaHUYECKUX BELIECTB: INIMIEPUHA, YKCYCHOU
KHCJIOTBI, HCIIPCACIBbHBIX JXHUPOB, I'NIIOKO3bI, Kpaxmalia, OEJIKOB — B COCTaBe MU EBBIX
IMPOAYKTOB U KOCMETHYCCKUX CPCIACTB,

BJIAZICTH IIpaBUJIaMU U IIPUCMAaMU Oe3omacHoO pa6OTI)I C XUMHYCCKHUMHU BCUICCTBAMHU U
1a00PaTOPHBIM 000PYAOBAHUEM;

YCTaHaBJIMBATb 3aBUCHUMOCTH CKOpPOCTH XUMHYECKOM pcakuuun u CMCUICHUA
XMUMUYECKOTO PAaBHOBECHSI OT PAa3JIMYHBIX (AKTOPOB C IEIBI0  OINpENeIeHUs
OIITUMAJIBHBIX YCJ'IOBI/If/'I MPOTCKAHUA XUMHUYCCKUX IMTPOLECCCOB,

MPUBOANUTH TIPUMEPHI THIIPOJIN3A COJICH B TIOBCETHEBHOW YKU3HH YETIOBEKA;

MNPpUBOAUTE HNPUMEPBI OKHCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ B IIpuUupoae,
IMPOU3BOJACTBCHHBIX IMPOLECCAX U KUBHEACATCIIBHOCTH OPTaHN3MOB,

MPUBOJUTH TNPUMEPHl XUMHUYECKHX pEaKLUUl, pacKpbIBAIOIIUX OOIIHE XUMHUYECKHE
CBOWCTBA MPOCTHIX BEIIECTB — METAIJIOB 1 HEMETAJUIOB;

IPOBOJNTH PAcUeThl Ha HAXOKICHHE MOJIEKYISIPHON (OPMYIBl yIIIEBOJIOPOIA IO
OpoaAyKTaM CropaHvss H II0 €ro OTHOCHUTEIHHON TJIOTHOCTH M MaCCOBBIM J0JIIM
9JICMCHTOB, BXOIAIINX B €0 COCTAaB,

BIIQJIETh TPaBWIAMH 0E30MaCHOTO OOpalIeHUsl C €IKUMH, TOPIOYMMH M TOKCHYHBIMHU
BEIIIECTBaMH, CPEICTBAMU OBITOBON XHMUH;

OCYILIECTBIISATh MOUCK XMMHUYECKON HMH(OpMalnuy MO Ha3BaHWSIM, HAECHTU(UKATOpaM,
CTPYKTYPHBIM (hOpMysiaM BEIIECTB;

KPUTHYECKH  OIIGHMBATh M  WHTEPIPETHPOBATh  XHMHUYECKYI0  HH(pOpMaIHIo,
COZIeprKaIyocsl B COOOIIEHHUAX CPEACTB MaccoBoi mH(popmaruy, pecypcax VHTepHeTa,
HAYYHO-TIOMYJISPHBIX CTAThsIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOI KOPPEKTHOCTH B
LENSX BBISBICHUS ONIMOOYHBIX CYXKICHUN M (POpMHUPOBAHHS COOCTBEHHOM MO3HIINH;
NPEACTAaBIATH ITyTH PEIICHHs TIIOOATBHBIX MPOOIEeM, CTOSIIMX TEpel] YeTOBEYECTBOM:
9KOJIOTMYECKUX, SJHEPTETUUECKHIX, CBIPHEBBIX, U POJIb XUMHUH B PEIICHUU 3THX ITPOOIEM.

BBIITYCKHHUK HA BA30OBOM YPOBHE ITOJIYUYUT BO3MOKHOCTD
HAYYUTDHCA:

WUTIOCTPUPOBATH Ha MPUMEpPAX CTAHOBICHUE U 3BOJIOIUIO OPTaHUYECKON XUMHH KaK
HayKH Ha pa3IUYHbIX HCTOPUYECKUX ITAIax ee pa3BUTHUS,

WCI0JIb30BaTh METO/bl HAYYHOTO IMMO3HAHUS MPH BBIIOJHEHUU MPOEKTOB U y4eOHO-
WCCIEIOBATENIbCKUX 3a7ad MO0 M3YyYCHHIO CBOWMCTB, CHOCOOOB TMOJIy4€HUS U
pacrno3HaBaHUs OPTaHUYECKUX BEIIECTB;

OOBSACHATH MPUPOAY M CHOCOOBI 00pa3OBaHWs XHMHYECKOW CBSI3U: KOBaJCHTHOU
(moNIApHOM, HETMOJSAPHOM), HOHHOW, METAIMYECKON, BOJOPOAHOM — C IIEJbIO
oTpeJieNIeHUs] XUMUYECKON aKTUBHOCTH BEIIECTB;

YCTaHABJIMBATh T'€HETUYECKYIO CBSI3b MEXKAY KIACCaMH OpPraHMYECKUX BELIECTB IS
000CHOBaHMS ~ TPHUHIMIHUAIBLHOW  BO3MOXKHOCTH  TOJIYU€HHST  OPraHMYECKUX
COEIMHEHUH 3aJJaHHOTO COCTaBa U CTPOCHUS,

yCTaHABIUBATh B3aUMOCBS3M MEXAY (pakTamu U Teopuel, MPUUUHON U CIEICTBUEM
MpH aHanu3e MPoOJIEeMHBIX CUTyalluidi M OOOCHOBaHHMHM MPUHHUMAEMbIX pPELICHUI Ha
OCHOBE XMMUYECKHUX 3HAHUM.

COJAEPKAHME ITPEJIMETA

Conepxanne 11 xiacc (68 gacon)

Tema 1. Ctpoenue Bemectna (31 1)
OCHOBHBIE CBEICHUS O CTPOCHHWU aToMa. S1apo: MPOTOHBI W HEHTPOHBI. M30TOmBI. DIEKTPOHHI.
OnexTpoHHAs 000JI09Ka. DHEPreTHUeCKuil ypoBeHb., OCOOSHHOCTH CTPOCHUS DIICKTPOHHBIX 000I0YEK



aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 nepuooB nepuoandeckoit cucremsl [{. . Menneneesa (mepexoaHbIx
anemenToB). [loHsTre 00 opOUTaNsIX. S- U p-OpOUTaIH. DJIEKTPOHHBIE KOH(YUTYpaLlUU aTOMOB
XUMHYECKUX AJIEMEHTOB.

[Tepuonuueckuii 3axkon J. . MenneneeBa B cBere yueHus o ctpoeHuu aroma. Otkpeitue /. .
MenpeneeBbM MEPUOJUYECKOTO 3aKOHA.

[lepuonuueckas cucrema xumudeckux 3jaeMeHToB [|. M. MenneneeBa — rpaduyeckoe OTOOpaXKeHHE
NEPUOJUYECKOr0 3aKoHA. (DU3MYECKUH CMBICI NOPSAKOBOrO HOMEpaA 3JIEMEHTA, HOMEpa Iepuona H
HOMEpa Irpynsl. BaneHTHbIE 351€KTpOHbL. [[pU4MHBI M3MEHEHUS CBOMCTB 2JIEMEHTOB B IIEPUOJIAX U IPYII-
nax (TJIaBHBIX MOATPYIIAX ).

ITonoxenue Bopopoaa B EPUOAUIECKON CUCTEME.

3HadeHne MepHOoANYECKOro 3aKOHA U IEPUONUECKOi cucTeMbl XuMHuueckux anemenToB 1. . Menne-
JieeBa IS pa3BUTHS HAYKW U IOHUMaHHSI XUMHUYECKOW KapTUHBI MUPA.

Nonnas xumudeckas cBs3b. Katronsl n annonsl. Knaccudukanus noHOB. IOHHBIE KPUCTAIUTMYECKU S
pemierku. CBOICTBa BELIECTB C ITUM TUIIOM KPHCTAJUINYECKUX PEIIETOK.

KoBaneHnTHas xuMuyeckast CBsi3b. DIEKTPOOTpUIIATENBHOCTE. [lonspHas 1 HerospHas KOBaJIEHTHbIE
cBsa3u. umnons. [lonsipHOCTE CBS3M U MONSAPHOCTH MONEKyNbl. OOMEHHBIN 1 TOHOPHO-aKIIENTOPHBIN
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOH CBS3H. MOIIEKYJISIpHBIE H aTOMHBIE KPUCTAJUIMYECKHE PEIIETKH.
CBo¥iCTBa BEIIECTB C 3TUMH TUIIAMH KPUCTAUTHIECKUX PEIIETOK.

Merannmueckass XuMudeckast cBa3b. OCOOEHHOCTH CTPOEHHsSI aTOMOB METAJUIOB. MeTaundecKast
XUMHYECKas CBA3b U MCTAJINIMYCCKAaA KPpUCTAJIIIMYCCKasA PCHICTKA. CsoiicTBa BCIIIECTB C 3TUM THUIIOM
CBSI3U.

Bonoponnas xumuueckast CBsi3b. MEXMOJIEKYIISIPHAS U BHYTPUMOJIEKYJISIpHAsl BOAOPOAHAS CBSI3b.
3HadeHne BOJIOPOIHOM CBSI3U /ISl OPraHU3alU CTPYKTYpP OHOMOIUMEPOB.

HOJII/IMepBI. IImacTmaccsr: TEPMOIIIACTBI MW PEAKTOIIACTBI, UX MPCACTABUTCIN W IPUMCEHCHUC. Bosokna:
NPUPONHBIE (pacTUTEIbHBIE W IKUBOTHBIE) M XHWMHYECKHe (MCKYCCTBEHHBIE UM CHHTETHYECKHE), HX
MIPECTaBUTENH U IIPUMEHEHHE.

l"azo000pa3Hoe cocTosiHMEe BemecTBa. 1pu arperaTHeIX COCTOSHUS BOABI. OCOOEHHOCTH CTPOEHHUS Ta30B.
MounsipHbIit 00beM Ta3000pa3HBIX BEIIECTB.

[Ipumepsl ra3000pa3HbIX IPUPOIAHBIX CMECEH: BO3IYX, IPUPOIHBIN ra3. 3arpssHeHne aTMocgepbl
(KUCIOTHBIE TOKIU, TAPHUKOBBINA Y PekT) u 6oprda ¢ HUM.

[IpencraBuTeny ra3000pa3HBIX BEMIECTB: BOJOPO, KUCIOPO/, YIIIEKUCIBIN Ta3, aMMHaK, dTHIIeH. Mx
ToTy4eHre, cCoOMpaHre U paclio3HaBaHHE.

Kunxoe cocrostaue Bemectsa. Boma. IloTrpebienue Boasl B OBITY U Ha TIPOU3BOJCTBE. JKECTKOCTH BOIBI U
CHOCOOBI €€ yCTpaHeHUI.

MuHepaibHbIE BOJIBI, UX HCIOIB30BAHUE B CTOJIOBBIX W JICUEOHBIX IEISX.

Kuaxme KpuCTayITBl ¥ UX IPUMEHEHHE.

TBepmoe cocrosiHmEe BemecTBa. AMOp¢HBIE TBEPIBIE BEUIECTBA B MIPHPOJIE U B )KU3HU YEIOBEKa, UX
3HauYeHHE U IpruMeHeHrne. Kpucramimyaeckoe CTpoeHUe BEIECTBa.

Hucnepcurie cuctemsl. [loHsTHE O MUcnepcHBIX cucTeMax. [lucnepcHas Qasza u qucriepcroHHas cpefa.
Kaccudukarms mucnepcHbIX CHCTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSHUS AUCIIEPCHON Cpebl U
TCTIEPCHOHHON (Da3bl.

I'pybonmucnepcHbIe CUCTEMBI: IMYIIBCHH, CYyCIIEH3UH, a3PO30JIH.

ToHKOAMCIIEPCHBIE CHCTEMBI: TEIH U 30JIH.

Cocras BelecTBa U cMeceil. BeniectBa MOIEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTB.

[lonsaTue «mons» ¥ ee pa3HOBUIHOCTH: MaccoBas (OIS 3JIEMEHTOB B COCAMHEHUH, JIONISI KOMIIOHEHTa B
CMecH — JIOJIsI IPUMECEH, JIOJsl PACTBOPEHHOT'0 BEIIECTBA B pacTBOpe) U oObeMHas1. Jlons BbIxona mpo-
IYKTa PEaKIuy OT TEOPETHIECKH BO3MOXKHOTO.

Hemonctparnuu. Pasnuunbie GopMbl TEpHOIUYECKON CHUCTeMbl XuMHuuyeckux snemeHToB JI. M. Men-
neneeBa. Mogenb KpHCTAUIMYECKOM pemerku xmnopuaa HaTpusi. OOpasibsl MHHEPAIoB C HOHHOU
KPHCTAJIMYECKON PELIeTKON: KalbLUTa, raauta. Moaenn KpUCTaJUIMYEeCKHX PELIETOK «CYXOTro JIbaay
(wmun wopma), anmasa, rpadura (uiam kBapua). Mopens wmomekynasl JJHK. OOpasusr mmactmacc
(penonopopmanbaeruHble, MONMypeTaH, MOIUITUIICH, TOIUIIPONHIICH, TOTUBUHUIXJIOPUI) U U3ACIUS
u3 HuX. OOpasLbl BOJIOKOH (IIEPCTh, IIENK, alleTaTHOE BOJIOKHO, KallpoH, JIABCAaH, HEHJIOH) U U3IEIHs U3
Hux. OOpa3upl HEOPraHUYECKUX MOIUMEPOB (Cepa IIACTUYECKas, KBapl, OKCHJI aIFOMUHUSA, TIPUPOHbIE
AIIOMOCHIIMKATBI). Monens MoisgpHOro oobema ra3oB. Tpu arperaTHbIX cOCTOSHHS BoAbl. OOpasibl
HAKUIH B YallHUKE U TpyOaxX LEHTPaIbHOro OToIuIeH!s. JKecTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUS.
[TpuGops! Ha xuAKKX KpucTayuiax. OOpasubl pa3InIHBIX TUCTICPCHBIX CUCTEM: SMYJILCUHI, CYCIIEH3HUH,
aspo3soneii, rened u 3oner. Koarymsiuusa. Cunepesuc. Idpdexr Tunnmans.



JIa6opaT0pHLIe OnbITHL 1. Onpez[eneHI/Ie THIIA KpPICTaJIJIH'—ICCKOﬁ PCUICTKU BECUICCTBA U OIMMCAHUEC €r0
CBOMCTB. 2. O3HAKOMIICHUE C KOJ'IJ'ICKI_II/ICI\/'I MOJIMMCPOB: IMJIaCTMAaCC U BOJIOKOH W U3ACIHA U3 HUX. 3.
HcneiTanue BOJBI HA JKCCTKOCTD. yCTpaHCHI/Ie KECTKOCTH BOJBI. 4. O3HaKOMIJICHUE C MHHCpaJIbHBIMU
BOJaMu. 5. O3nakomiienue ¢ AUCTICPCHBIMU CUCTECMAaMMU.

[paktuueckas padora Ne 1. [Tomyuenne, cobnpanue 1 pacrio3HaBaHUE Ia30B.

Tema 2. Xumnueckue peakuuu (15 1)

Peaknuu, naynme 6e3 M3MEHEHHUs COCTaBa BEIIECTB. AJIOTPOIUS U aJNIOTPOITHBIE BUAOU3MEH CHHS.
[IpuunHBl aIOTpONKMKM Ha MpUMepe MoaupUKaui Kuciopona, yriaepona u ¢ocdopa. O30H, ero
Ouosoruyeckas pob.

N3oMepsl 1 n3omepus.

Peaxnum, uaymuye ¢ n3BMEHEHHEM COCTaBa BEUIECTB. Peakinu coeMHEHHs, Pa3lIOKEHUs, 3aMEIICHHS H
0o0OMeHa B HEOPraHMUYECKOW U OPraHUYeCKOM XUMUH. Peakiinu 3k30- U SHAOTepMHUUECKUE. TerioBoit

3G PEeKT XMMUYECKOW PeaKlIU U TEPMOXUMHUYECKHE YpaBHEHUS. Peakiiny ropeHus, Kak YacTHBIN clTydaid
3K30TEPMHUYECKUX PEAKIIUI.

CxopocTbh XuMH4ecKol peakunud. CKOpOCTh XUMUYECKOH peakiiuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
PEaKIy OT IPUPOABI PEATHPYIONINX BEIIECTB, KOHIIEHTPAINH, TEMIIEPaTyPHI,

TIJIOIIA T TIOBEPXHOCTH CONPUKOCHOBEHUA U KaTajmu3aTopa. Peakiimu romo- u rereporeHusie. [lousaTue o
Kartamm3e W Katanmm3atopax. @OepMeHThl Kak OHOJIOTHYECKHE KaTaln3aTopbl, OCOOEHHOCTH WX
(hyHKIIIOHUPOBAHUSI.

ObpaTuMocTh XMMHYECKHX peaknuil. HeoOpaTumble 1 oOpaTuMble XuMudeckne peakiuu. CocTosHue
XUMHYECKOTO PABHOBECHS IJIsi OOpATUMBIX XMMHYECKUX peakinii. CrocoObl CMEImeHus] XUMHUIECKOTro
paBHOBeCHs Ha MpUMepe CHHTe3a aMMHuaka. [loHsTHe 00 OCHOBHBIX HAyYHBIX MPUHIIUIIAX TIPOU3BOJCTBA
Ha IIpUMepe CUHTE3a aMMHAKa WIH CEPHOW KUCIIOTHI.

Posb Bozibl B XUMUYECKO# peakiuu. McTuHHBIE pacTBOphI. PacTBOPUMOCTS M KiTacCH(UKAIIUS BEIIECTB
10 9TOMY IIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.

ONEeKTPOINTHL U HEANIEKTPOIUTHL. DJIEKTPOIIMTHUECKAs Aucconuanus. Kucinorsl, ocHOBaHUS U COJH €
TOYKH 3pEHUS TEOPUU DIEKTPOIUTHUECKON TUCCOLUALH.

XUMHYECKHE CBOMCTBA BOABL: B3aUMOJEHCTBHE C METAJUIAMH, OCHOBHBIMH M KMCIOTHBIMHA OKCHJIAMH,
pasiokeHne 1 00pa30BaHUE KPUCTAIUIOTMAPATOB. Peakunu ruaparaiuy B OpraHn4ecKod XHUMUH.
I'maponu3 opraHYecKux W HeOpraHWIecKuX coenuHeHui. Heobpatumerit ruaponns. OOpaTHMBIi
TUJIPOJIU3 COJIEH.

I'mpponus OopraHMYECKHX COEOUHEHHN M €ro MPAaKTHYECKOE 3HAYCHHUE ISl MOIYYEHHs THAPOIU3HOTO
cnMpTa ¥ MbUIa. buonornueckas posib THAPOIN3a B ITACTUYECKOM U HEPreTHUYECKOM OOMEHE BEILECTB U
SHEPI'WH B KIIETKE.

OKucIuTENnbHO-BOCCTAaHOBUTENbHBIE peakiuuu. CreneHpb okuciaeHus. OnpeneneHne CTeNeHn OKUCIEHHS
no ¢opmyine coeauHenus. IloHaTue 00 OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakuusax. OKUCIeHne U
BOCCTaHOBJIEHUE, OKACIUTENb U BOCCTAHOBUTEID.

DNeKTpoNn3. DIEKTPOJIU3 KAK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIA MPOLECC. DJIEKTPOSIU3 PaCIIaBOB U
pacTBOPOB Ha IpHUMepe XJIopuaa HaTpus. [IpakTrdeckoe MpUMEHEHUE IEKTPONIN3a. DIEKTPOIUTHIECKOE
MTOJTy4YEHHE aTFOMUHMSL.

Hemonctparnun. [IpeBparmienne kpacHoro dochopa B Oensiit. Mogenu mosnekyn OyraHa U n300yTaHa.
3aBHCUMOCTb CKOPOCTH PEAKLIMHM OT IPUPOABI BELIECTB Ha NPHMEPE B3aWMOICHCTBHSA PacTBOPOB
Pa3IMYHBIX KUCIOT OAMHAKOBOH KOHIIEHTPALIMH C OAMHAKOBBIMH I'PaHyJlaMHi IMHKA U B3aUMOACHCTBHS
OJJMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, LIUHKA, JKEJI€3a) C COJISTHONW KUCIIOTOM.
B3aumMopeiicTBe pacTBOPOB CEpPHOH KHCIOTBI C pacTBOpaMH TuocCyildb(ara HATpUs pa3Iu4HON
KOHLIEHTPALMK M TeMIIepaTypsl. Moens KUIsimero cios. PaznoxkeHune nepokcua BOIOpoa ¢ HOMOLIBIO
karanmu3zatopa (okcuzpa mapranua (IV)) m xatamassl celporo Mmsica u celporo kaprodens. Ilpumepst
HeoOpaTHMBIX pEeaknuid, UAYIIHX ¢ 00pa30BaHMEM OcajKa, ra3a MU BOxbl. B3ammopeiicTBue nuTHA H
HaTpus ¢ Bogoi. Ilonmyuenne okcuga docdopa (V) u pacTBOpeHHE €ro B BOJE; UCTIBITAHNE TIOITYYEHHOTO
pactBopa nakmycoM. OOpasibl KpHCTALIOrUAPaToB. McnbpiTaHue pacTBOPOB JIEKTPOIUTOB M HEIJIEKTPO-
JIUTOB Ha MpeaMeET AUCCOLMALMU. 3aBUCUMOCTb CTENEHU SJIEKTPOIUTUYECKON TUCCOLMALNN YKCYCHOM
KHCIOTHI OT pa3baBieHus pactBopa. I naponus kapouaa kaisuus. [ napoians kapOOHATOB MIETOYHBIX
MeTasioB ¥ HUTpatoB unHka i cBuHna (I). [lomydenue mpua. [Ipocreiiie oKMCIUTENEHO-BOCCTA-
HOBUTEITbHBIE PEAKLIMU: B3aMMOICHCTBIE IMHKA C COJITHON KHUCIIOTOM M JKene3a ¢ pacTBOPOM cyibdara
menu (II). Monens snekrponusepa. Mozenb 31eKTPOIU3HON BaHHBI IS TOJyYEHUsT ATIOMUHHUS.



JlabGopatopHble onmbIThl. 6. Peakuus 3aMeIeHns] MEIU HKelIe30M B pacTBOpPE MEIHOro Kymopoca. 7. Pe-
aKIMy, UIyIue ¢ 00pa3oBaHueM Ocajika, ra3a u Bojbl. 8. [loaydeHne Kuciopona pa3iokKeHHEM MepoK-
cHJia BOJOpOJa ¢ moMonibio okcuia maprania (IV) u karanasel ceiporo kaprodens. 9. [lonyuenue Bogo-
poza B3aMMOIEHCTBHEM KUCITOTHI ¢ ITMHKOM. 10. Pasmuunbie ciryyau THAPONN3a COIeH.

Tema 3. BemecrBa u ux cBoiicrea (16 4)

Hemertamnel. CpaBHUTEIbHAS XapaKTEPUCTHKA TaJOTCHOB KaK HauOoJiee THITMYHBIX MPEACTaBUTENCH
HeMeTaioB. OKUCIUTEIbHBIC CBOMCTBA HEMETAIOB (B3aWMOACHCTBHUE C METa/NIAMH M BOJOPOIIOM).
BoccraHoBUTENBHBIC CBOMCTBAa HEMETA/UIOB (B3aUMOJICHCTBHE ¢ OoJiee DJIEKTPOOTPHUIATEIbHBIMU
HEMETaJNIAMH U CJIOKHBIMH BEIIECTBAMU-OKUCIUTENIMU).  Merauiel. B3auMonelicTBue MeETauioB ¢
HeMeTaIaMHu (XJIOpOM, CEpoil U KuciopogoM).  B3anmopelicTBHe MIETOYHBIX U MIETOYHO3EMETHHBIX

METAJJIOB C BOJOH. DIEKTPOXUMHYUCCKUHA PsiI HAITPSDKEHUH MeTauioB. B3amMmoieiicTBue METalioB ¢
pacTBOpaMH KHCJIOT U CoJiel. AmoMuHoTepMus. B3anMonelcTBUe HATPHUS C ATAHOJIOM U (DEHOJIOM.
Kopposus meramnos. [IoHsATHE 0 XUMHUYECKOH U 3JIEKTPOXUMHUYECKOI KOppOo3uu MeTaiioB. CriocoOsl

3aIUTHl METAJUIOB OT KOPPO3HUHU.

Kucnorsl Heoprannueckue u oprannyeckue. Kiaccndukanus kucinor. XuMUYeCKUEe CBOMCTBA KUCIIOT:
B3aMMOJICHCTBUE C METaJUIaM{, OKCHJaMH METaJUIOB, THJIPOKCHUAAMH METAIIJIOB, COJIIMHU, CIIUPTAMHU
(peakuus stepuduranmu). OcoOble CBOMCTBA a30THON M KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI.

OcHoBaHus HeopraHuueckue U opranndeckue. OCHOBaHUS, WX KiacCH(UKaIsi. XUMHUECKHE CBOMCTBA
OCHOBaHMHIA: BSaI/IMO)IefICTBHe C KHUCJIIOTaMH, KHUCJIOTHBIMH OKCHIAaMH W COJISIMH. Paznoxxenue
HEpPaCcTBOPUMBIX OCHOBaHMUII.

Comu. Knaccudukanust coneii: cpejHue, KHCIble U OCHOBHbIE. XHMMUYECKUE CBOWCTBA COJICH: B3aUMO-
JIEUCTBUE C KUCIOTaMU, IIeI04aMu, MeTaJulaMu U cofisiMu. [IpeacraBurenu conel U UX 3HaveHUe. XJo-

pua HaTpHs, KapOoHAT KanbIus, pocdaT Kanplus (CpeAHNUE COIH); THAPOKAPOOHATH HATPUS M AMMOHHUS
(xucibie conn); ruapokcokapoonar meau (1) — manaxurt (oOcHOBHAsI COJB).

KauecTBeHHBIC peakiiy Ha XJIOpU-, CYIb(haT-, U KapOOHAT-aHUOHBI, KATHOH aMMOHWSI, KATHOHBI JKeJe3a

(1) m (111).

l'enermdeckas CBSI3p MEXIY KiIaccaMHd HEOPTaHWYECKHX W OpraHu4eckux coenuHeHnid. [loHsTHE O
TEHETUYECKOW CBS3M M TEHETHYECKUX psiaax. ['eHeTmueckuil psj merauia. ['eHEeTUUECKUU psii HEMeTasa.
Oco0EeHHOCTH TEHETUYECKOTO Psiia B OPTaHMIECKON XUMUH.

Hemonctparun. Kommeknus o6pasiioB MeramioB. B3aumozericTBre HATpUs U CYPbMBI C XJIOPOM, JKere3a
¢ cepoil. 'opeHre Maruus 1 alfOMUHUS B KUCIIopoze. BzanmoselicTBrE 1M1e104H03EMENbHBIX METAIIIIOB C
BoAOW. B3anmopelicTBrE HaTPUs C 3TAHOJIOM, LIUHKA C YKCYCHOU KHCIOTOU. AIFOMUHOTEPMUSL.
B3anMopnelicTBre Meau ¢ KOHIEHTPUPOBAHHOW a30THOM KUCIOTOW. Pe3ynbTaThl KOppO3UM METAIOB B
3aBHCHMOCTH OT YCIIOBHH ee mpoTekanws. Kommekius o0pas3moB HeMeTauioB. B3anMoseiicTBre ximopHon
BOJIBI C pacTBOpoM Opomuaa (noxuaa) kamus. Komnmekiust mpupoaHbIX OpraHHYecKuX KHCIIOT.
PazbaBieHre KOHIIGHTPUPOBAHHON CEPHON KHCIOTHL. B3amMmomelicTBHE KOHIICHTPHUPOBAHHON CEPHOM
KHCJIOTBI C CaXxapoM, IIeJUTIONI030M B Menbto. OOpasiisl IPUPOAHBIX MUHEPAJIOB, COAEPKAIIUX XJIOPHUI
HaTpusa, KapOoHAT Kambiws, Qocdar xampiusa W TuApokcokapOoHaT memu (II). OOpasmsr mUIIEBBIX
MIPOAYKTOB, COAEPKAIUX THIPOKAPOOHATHI HATPHS M aMMOHUS, UX CIOCOOHOCTH K Pa3IOKeHHUOo MPH Ha -
rpeBanuu. ["ammenne coapl ykcycom. KauecTBeHHBIE peakiiy Ha KATHOHBI M aHUOHEL.

Jlaboparopubie ombiTel. 11. McmpiTaHne pacTBOpOB KHCIOT, OCHOBAHMW W COJIeW WHAMKAaTOpamu. 12.
B3anmMopelicTBre COMSHOM KUCIOTBL U PACTBOPA YKCYCHOM KUCIOTHI ¢ MeTajuiamu. 13. Bzaumonelicteue
COJISTHOM KHCIIOTBI M PAcTBOpa YKCYCHOW KHUCJIOTBI C OCHOBaHMsIMH. 14. B3aumoneicTBuEe COJSHOMN
KHCJIOTBI U PacTBOPA YKCYCHOM KUCIOTHI ¢ coisiMu. 15. [lomydenue u cBoiCcTBa HEpaCTBOPUMBIX OCHOBA-
Hui. 16. ['uaponu3 XIIOpUI0B U alleTaToB METOYHBIX METauIoB. 17. O3HaKOMIIEHHE C KOJIEKIUSIMU: a)
MeTaJIOB; 0) HEMETaJsIOB; B) KUCIIOT; T) OCHOBAaHWIL, /) MHHEPAJIIOB U OHOJOTMYECKHX MAaTepuasoB,
COZIeprKaIIMX HEKOTOPBIE COJIH.

HpaKTI/I‘ICCKaH pa60Ta Ne 2. Pemenne SKCIICPUMCHTAJIBHBIX 3a/1a4 Ha HHCHTH(bHKaHHm OPraHUYCCKUX U
HCOPraHNYCCKUX COG,I[HHCHHﬁ.



KAJIEHAAPHO — TEMATHUUYECKOE ITJIAHMPOBAHUE
VyebHo — Tematnueckuii iad 11 kimacca

Ne Paznen, Tema Bcero, | B Tom unciue
n/m yac. DopMa KOHTPOIIS IIpakTnueckue
paboThI
1 Tema Ne 1:CtpoeHue BemiecTBa 31 KontponpHas
pabota Nel
TemaTuueckuit
KOHTPOJIb
2 Tema Ne 2: Xumundeckue 15 Tematuueckuit [IpakTueckas
peakuuu KOHTPOJIb pabora Nel
3 Tema Ne3:BemecTBa u HXCBOHCTBa 16 KonTponbHas [TpakTuyeckas
pabota Ne2 pabora Ne2
TemaTuueckuii
KOHTPOJIb
Peseps 6
Uroro 68 3




No Hara Hara Tema ypoka Conepxanue Tun TpeboBanus K ypoBHIO TOATOTOBKH | Buasl kouTponsa | Jomammaee
ypoka | 1o o ypoKa | ydJamuxcs 3a/laHue
n/m wiany | dakry
Cmpoenue séewecmea (31 uac)
1 Ctpoenue aToma Snpo: mpOTOHBI ¥ HEUTPOHBI. JI 3HaTh BaKHEHIINE XUMUUECKUE Texymmii 8 1,ynp.2,4
W3oTombl. DIeKTPOHBI. MOHATHSA: aTOM, XMMUYECKHI
DneKkTpoHHAas 000I0YKa. 3JIEMEHT, N30TOIBI
YMeTh onpenensith CocTaB U
CTPOEHHE aToMa 10 TOJIOKEHHUIO B
[CX5
2 CtpoeHne 371eKTPOHHBIX OHepreTuuecKuil ypoBeHb. KY 3HaTh: Texymuit § 1,ymp.5-8
000J10Y€eK aTOMOB [lonsiTue 06 opOuTamsx. s- - BOKHEHIIINE XUMHUIECKHE ®poHTaTBHBIN
opbuTanu u pP-opoUTaIH. MTOHATHS: DJIEKTPOHHAS 000JI0UKa,
OnexTpoHHas KOH(pUTYypanus 3JIEKTPOHHOE 00J1aK0
3 CTpOCHHUE YIIEKTPOHHBIX ATOMOB XUMHUYECKHAX -(hopMBI OpOHTANIEel, B3aMMOCBS3b
060I0YeK ATOMOB 371eMeHTOB. OCOOEHHOCTH HOMEpA ypOBHS M SJHEPTUHU
CTPOEHUS IIEKTPOHHBIX 3JIEKTPOHA
000JI0Y€K aTOMOB 3JIEMEHTOB -OCHOBHBIE 3aKOHOMEPHOCTH
4 CtpoeHne 31eKTPOHHBIX 4-ro u 5-TO IepHOA0B 3aIOTHEHUS YHEPTeTHY ECKUX
000JI0YEK aTOMOB nepuoauyeckon cucremsl JI. 1. MOAYPOBHEN 3JIEKTPOHAMHU
MenneneeBa (epexOqHBIX YMeTb COCTaBISATE IIIEKTPOHHBIE
3JIEMEHTOB) (hOpMYITB aTOMOB
5 [Tepuommueckuii 3aK0H U Otkpertre 1.1. KY 3HaATh CMBICT M 3HAUCHHE Texymuit 82,
Ilepuonnueckas cucrema MenpeneeBbiM Ilepuoguueckoro 3akoHa, Pa6ora c IM ynp.3,5,7
XUMHYECKUX AJIEMEHTOB TIEPUOAMYECKOTO 3aKOHA. TOPU30HTAJIbHBIC H BEPTHKAIBHBIC
J.1.MenneneeBa B cBeTe Ilepuonuueckas cucrema 3aKOHOMEPHOCTH U MX NPHUYUHBI
TEOPHH CTPOCHUS aTOMOB XUMHYeCKuX deMmeHToB /.M. YMeTh 1aBaTh XapaKTEePUCTHKY
Menneneesa - TpaduiecKoe XUMHYECKOTO 3JIEMEHTA TI0 €T
oTroOpakeHue TTOJIOKEHUIO B TIEPUOTMIECKOM
MEPUOJUYECKOTO 3aKOHA. cucreme .. Menneneena
DU3HYECKUN CMBICT
MOPSIIKOBOTO HOMEpa
3JeMEeHTa, HOMEPOB TPYIIITHI U
nepuoa. BanenTHole
6 [Tepuonuueckuii 3aKoH u 31EeKTPOHBI. [IpuinHbI

HepI/IO}_II/I‘IeCKaH cucreéMa

HM3MCHCHHS CBOMCTB




XUMUYECKUX JIEMEHTOB
Jd.N.MenneneeBa B cBeTE
TEOpPUHU CTPOCHUS aTOMOB

3JIEMEHTOB B I'pynIiax
(TMaBHBIX MOATPYIIaX) U
nepuoaax. Ilomoxenue
BOJIOPOJa B IEPUOANIECKON
cucreMme. 3HaYeHHE
IIepuomuyeckoro 3akoHa.
IIepuonuueckas cucrema
XUMUYECKUX 3jeMeHToB J[. 1.
Menpeneesa s pa3BUTHS
HAayKW U ITIOHUMaHUWA
XUMUYECKOU KapTHHBI
OKPYXAIOILIEro Mupa.

Honnas cBsa3b. MoHnHas HonHas cBs3b. KaTnoHsl u Ky 3HaTh BAXKHEUIITNE XUMUICCKIE Texyuii § 3,ymp.3-5,
KpUCTaJUINYeCcKas peleTkKa. AHUOHBI KaK pe3yJbTaT IIOHSTHUS: NOH, HOHHAs Pa6ora c IM 7-9
IIPOLIECCOB OKUCJIEHUS U XMMHYECKas CBsI3b (BEILECTBA
BOCCTAHOBJICHHU. HMOHHOT'O CTPOEHHUS); BEIIECTBA
Knaccudukanns noHOB. HEMOJIEKYJISIPHOT'O CTPOEHHUS
VoHHbIe KpuCTaIIn4ecKue (MOHHBIE KpUCTAIIMUECKUE
pemrerkn. CBOMCTBA BEITECTB C PEIIETKH)
Hornas caasb. onnas HOHHOW KPUCTATMYECKOM Ymerb
KpHCTAJIIIHCCKas PCIICTKA PeLIeTKOM - OIIPEIENATh: 3apsil HOHA, HOHHYIO
CBSI3b B COEIMHEHUSAX;
-00BSICHATE: IPUPOAY HOHHOMH
CBSI3H.
KoBaneHnTtHas CB3b. KoBaneHnTHas cBs3b. KY 3HATh BaXKHEUIINE XUMHUECKHE Texymuit 84,
ATOMHas 1 MOJNEKyJsIpHas ONEeKTPOOTPULATENBHOCTD. MOHSATHS: Brinonuenue ynp.1,2,4,7,8

KpUCTAJUINYECKas PCIICTKa

[HonsipHas u HenomsipHas
KOBaJICHTHBIE CBS3U. J{Umons.
[HonstpHOCTH CBS3M 1
HOJISIPHOCTD MOJIEKYJIBI.

3JIEKTPOOTPULATEIBHOCTD,
BaJICHTHOCTh, CTEIIEHb OKHCIICHUS,
BEILIECTBA MOJICKYJISIPHOTO U
ATOMHOT'O CTPOEHHSL.

3aJIaHAH 13
TectoB EI'D B
paMKax JaHHOU
TEMBI
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KoBanenTtHas cBs3b.
ATOMHAas U MOJIEKYJISIpHAS
KpUCTaJUTHYECKast peleTka

OOMeHHBIH U JOHOPHO-
AKIIENTOPHBIN MEXaHU3MBI
00pa30BaHUs KOBAJICHTHOW
cBs3u. CTerneHb OKUCIICHUS U
BaJICHTHOCTh XMMHYECKHX
3JICMEHTOB.

MonekynsipHble U aTOMHBIE
KPUCTAJUTMUECKHUE PEIICTKY.
CBolicTBa BEIIECTB C dTUMU

YMers:

- ONIPENENsITh: BAJICHTHOCTD U
CTeIeHb OKMCIICHUSI XUMHUYECKHX
9JIEMEHTOB, KOBAJICHTHYIO CBS3b B
COeIMHEHUSX (MOISIPHYIO 1
HETOJISIPHYIO)

- OOBACHSATH: IPUPOLIY
KOBAJICHTHOW CBSI3H;
-XapaKTepr30BaTh CBOMCTBA

11 KoBasieHTHas CB3b. THIIAMH KPUCTAJUTMYECKUX BELIECTB I10 THUILY
ATOMHasI ¥ MOJIEKYJISIpHAS peeTox KPHUCTAIIMYECKUX PEIIETOK
KpHCTaJUTHUecKas peleTka
12 3aKOH IMOCTOSIHCTBA COCTaBa | 3aKOH ITOCTOSTHCTBA COCTaBa Ky 3uath (HOPMYJIUPOBKY 3aKOHA TemaTnaecknii 812 (mo
BelecTBa. Pacuersl, BelecTBa. [lonstue TOCTOSTHCTBA COCTAaBa BEMIECTBA CP 1o Marepuaa o
CBSI3aHHBIE C TIOHSATHEM «MaccoBasi JIOJsI 2JIEMEHTa B YMers: KapTOYKam MacCOBOM
«MaccoBasi J10J1s1 3JIEMEHTa B | BelllecTBe». Pacuersl, -TIPOU3BOJUTH PACUETHI, norne
BEIIIECTBE» CBSI3aHHBIE C TUM MTOHITHEM. CBSI3aHHBIE C TIOHSATHEM «MacCcoBast KOMIIOHEHTa
13 3aKOH IIOCTOSIHCTBA COCTaBa JIOJIS»; cMecH),
BelecTBa. Pacyersl, - pemaTh 3a7a91 Ha BBIBOT ymp.1-5
CBSI3aHHBIE C TIOHSATHEM (hopMyITBI BElIeCcTBa IO H3BECTHOM
«MaccoBas JI0JIs DJIEMEHTa B MacCOBOM JT0JIe 3JIeMEHTa B
BEIIIECTBE)» BEIIECTBE
14 Meramyeckas CBsI3b. OCOOEHHOCTH CTPOCHUS KY 3HaTh Ba)KHEUIIIME XUMHUYCCKUE Texymmit § 5,ynp.2-5
Meramudeckast aTOMOB METAJLIOB. ITOHSATHS: METaJNIMYECKasl CBA3b, Pa6ora ¢ JIM
KPHCTaJUIMYECKas peLIeTKa. Merannudeckasi XAMHYECKast BEIIECTBAa METATUIIECKOTO
CBSI3b M METAJUTHYECKAS CTPOCHHS.
KpUCTAIITNIECKas PeIIeTkKa. Y™mers:
CBoiicTBa BelIecTB (METAIIIOB - OIPENENATh: METAIUIMYECKYIO
Y CILJIABOB) CBSI3b.
- OOBSICHSATH: IPUPOILY
METAJUTMYECKON CBS3H
15 Bonoponnas cszb. Enunas | MexmonekynsipHas u KY 3HaTh: Texymuit § 6,ymp.1-6
MPHUPOJIa XUMUUYECKUX CBSI3eH | BHYTPUMOJIEKYJISIpHAs -TIOHSITHE «BOAOPOIHASI CBA3bY;
BOJIOPOAHAsS CBSI3b. JHAUCHUE - IPUYMHY €JUHCTBA BCEX THIIOB
BOZOPOJHOM CBSI3U IS CBsI3eit
16 Bonoponnas cs3e. Emunas | OpraHu3allii CIpYKTYp




NpUpOJa XUMAYECKUX CBSI3EU

ouononumepos. Enunast
IIPUPOAA XUMUYECKUX CBSI3EU

17 [Tonumepsw! Heopranmueckue | [lomumepsi. KY 3HaTh: Texymmii 87,
U OpTaHUYECKUe ITnactmaccer: Tepmoriactei 1 | YC -ocHOBHbIe MoHATUSA XuMud BMC: | dpoHTanbHbIN ymp.1-4,6
PEaKTOIIACTHL, UX «MOHOMEPY, KIIOTUMEPY, Coobmuienus
NPEICTABUTENN U «CTPYKTYpPHOE 3BEHOY, «CTEIECHb yYanmxcs
prUMEHEHHE. MOJTMMEPHU3ALIUNY, «CPEITHSIS
Bonoxkna: mpupojHbie MOJIEKYJISIpHASI Maccay;
18 TToNMMepbI HeOpraHHIecKHe (pacTuTenbHbBIE U )KUBOTHBIE) -OCHOBHBIE CIIOCOOBI TIOJTY4UCHHS
W OpraHmUecKie U XMMUYECKHE MOJIMMEPOB;
(MCKyCCTBEHHBIE H -HanOoJee MIMPOKO
CHHTETHUYECKHE), NX pacnpoCcTpaHEHHBIE ITOJTUMEPEI, UX
MMPEACTAaBUTECIIN U CBOMCTBA U ITPAKTUYECKOC
pUMEHEHHE. pUMEHEHHE
Heopranuyeckue nojiuMepbl
19 I'az000pa3Hoe cocTossHIE I'az000pa3Hoe cocTosTHIE YUH | 3Hats: Texymmii 88,
BemiectBa. [Ipupoansie BEIllECTBA. M - BXXHEWUIINE XUMUYECKHE ymp.1,7-9
ra3zoo0pasHble CMecU: BO3AyX | Tpu arperaTHbIX COCTOSHUS MOHATHSA: MOJIb, MOJIIPHAS Macca,
U IPUPOAHBIN ra3 Bozbl. OCOOEHHOCTH CTPOEHUS MOJISIPHBIN 00bEM
razoB. MoJsIpHBIN 00beM - MPUMeEPHI Ta3000pa3HBIX
raz000pa3HbIX BEIIECTB. MIPUPOTHBIX CMECeW: BO3AYX,
20 ['a3006pa3HOE COCTOSIHIE [Ipumepsl razo00pa3HbIX IIPHPOHBIN Ta3.
Bewectsa. [Ipuponnsie IIPUPOIHBIX CMECEH: BO3NYX,
ra3006pa3Hble CMeCH: Bo3ayX | HPMPOIHBI ras. 3arpsasHeHue
¥ [IPUPOLHBIiA Ta3 aTMocdepbl (KUCIOTHBIE
JIOX/TA, TIAPHUKOBBIH 3 (HeKT)
u 6opr0a ¢ HIM
21 [IpencraBuTemnu razos, [IpencraBurenu razoodpasusix | KY 3HaTh: Texymuit 8 8,
HU3y4YEHHUE UX CBOICTB BELIECTB: BOAOPOI, KUCIOPO, - BaJKHEHIIINeE BelecTBa U yop.11,12
YTJIEKUCIBINA Ta3, aMMHAK, MaTepuaibl: BOJOPOJ, KHCIOPO/I,
stuieH. Mx nonydenue, YTIIEKUCITBINA Ta3, aMMHUAK, STHICH
coOupaHue, pacrio3HaBaHUE, -CIIOCOOBI TTOYYEHUS STHX Ta30B
(hm3rUecKre U XUMHUIECKIE YMeTh XapakTepru30BaTh:
22 [IpencraBuTenu rasos, CBOMCTBa (uznvecKre u XUMHUYECKHE

HU3YUCHHUC UX CBOMCTB

CBOIICTBa BOIOPOJA, KUCIOPOA,
YTIEKUCIIOro ra3a, aMMHAaKa,




J3THUJICHA

23 [pakTudeckas padora Nel XuMudeckui skcriepuMenT no | YII Y™mers: Omnpoc no
«Ilomyuenue u HOJIy4EeHHI0, COOUPAHHIO U - BBIIIOJHATh XUMUYECKUI npaswiaM Th
pacro3HaBaHUE ra3oB pacro3HaBaHUIO BOAOPO/A, 9KCHEPUMEHT T10 MOTY4EHHIO, [MpakTiueckas
(Bomopon, KUcIopo, KUCJIOPOJa, YTIIEKUCIIOro rasa, cOOMpaHHIO U pacliO3HABaHUIO pabora
YTJIEKUCITBIN Ta3, aMMHAaK, aMMHaKa ¥ STHJICHA. KHCJIOpO/a, BOIOPO/a, aMMHAKa,
STHJICH) YIIJIEKUCIIOro Ta3a, dTHIIeHA
- 00pamaThCcs ¢ XUMUYIECKON
nocy0i 1 1abopaTopHbIM
obopynoBaHuEM.
24 Knakoe cocrosiHrEe JKunkoe cocrosiaue Bemectsa. | KY 3HaTh: MOHATHS (GKECTKOCTH Tematnueckuit 89,
BertecTsa. Boma. XKuakue Boga. [Torpebienne BoabI B BOJIBI», MaccoBast J0JIs CP 1o ymp.1,2,6 -8
KpucTaubsl. MaccoBast 1ofist | GBITY M Ha POU3BOJICTBE. PacTBOPEHHOI'O BEIIIECTBAY KapToukaM
PacTBOPEHHOTO BEIIECTBA XKecrkocTh U criocoObI ee YMeTh: MPON3BOINTh PACUETHI, Beimonaenne
ycTpaHeHus. MuHepasbHble CBSI3aHHBIC C TIOHSTHEM «MaccoBasi | 3alaHUM U3
BOJIbI, UX UCIIOIb30BAHUE B JIOJISI PACTBOPEHHOT'O BEIIECTBAY tectoB EI'D B
CTOJIOBBIX U JIEUEOHBIX LIEIISIX. paMKax JaHHOH
25 JKuzakoe cocrosiHne JKukre KpUCTaTBI U HX TEMBI
Bemectsa. Bona. Kunkue ucnosib3oBanue. [ToHsTHE
KpHCcTa/uIbl. MaccoBast 101 | «vaccoBast 10
PaCTBOPCHHOT'O BEIECTBA PacTBOPEHHOT O BEIIECTBA» U
CBSI3aHHBIE C HUM pacyeThl
26 TBepaoe cocTosiHUE TBepnoe cocrosinue Bemiectsa. | KY 3HaTh MMOHATHS «aMOPGhHBIC» H ®poHTaIBHBIN 810,
BemecTBa. AMop(dHbIe Amop¢HBIE BElIecTBa B CKPUCTAJIIINYECKUE) BEIIECTBA yrp.1-4
BemecTBa. CocTaB BelleCTBa | MPHUPOAE U KU3HU YeIOBeKa,
U cMece 7X 3HaYE€HUE U IPUMEHEHHE.
27 TBepmoe cocrosiHme Kpucrammmaeckoe cTpoeHue
BemecTBa. AMop(dHbIe BEILECTBA.
BemectBa. Cocras Bemecrsa | Cocras BellecTBa U CMeECEN.
U cMeceit
28 JlucriepcHbIE CUCTEMBI [lonsTHE 0 AUICTIEPCHBIX YUH | 3Hatb: Texymuit 8§ 11,
cucremax. Jucniepcuast pazau | M -olpeieNieHne U KJIaCCH(PUKALINI0 ymp.1-8

JHCIIEPCHOHHAs Cpeaa.
Knaccudukanus aucnepcHbIx
10 arperaTHOMY COCTOSTHUIO U
110 pa3Mepy dacTull assl.

JIACTIEPCHBIX CUCTEM;
-TIOHSITUS] KACTHHHBIE» U
«KOJUTOUIHBIC» PacTBOPEI;
-3¢ dexr Tunnans




I'pybGoancnepcHble CHCTEMBI:
IMYJIbCUH, CYCIICH3HH,
asposzonu. TOHKOAUCIIEPCHBIE
CHCTEMBI: 'eIU U 30JIU.

29 O0o011eHne U Brinonnenue ynpaxHeHUH, VII3Y | 3HaTh MOHATHS «BEIICCTBOY, O000maronui
cUCTeMaTH3alMs 3HaHUM 10 | pelIeHue 3a/1a4 110 TEME «XUMHUYECKUH DJIEMEHT», «aTOMY, TeMaTHuecKnit
Tteme «CTpoeHue BeiecTBay | «CTpoeHHe BEIECTBAY «MOJIEKYJIaY,
«JICKTPOOTPUIIATEIILHOCTDY,
«CTEIEHb OKUCIICHU», «BEIIECTBA
MOJIEKYJIIPHOTO U
30 O0oOmenne n HEMOJIEKYJISIPHOTO COCTaBay
CHCTEMATH3ALUA 3HAHHUH 110 YMerh 00BACHATH 3aBUCHMOCTD
Teme «CTpoeHHe BEECTBa CBOWCTB BEIIECTB OT UX CTPOCHHUSI,
MIPUPOAY XUMHUYECKOM CBS3H
31 KonTtponwsHas pabota 1mo OCHOBHBIC TTOHSITHS K KonTtponsaas
teme «CTpoeHue BemecTBay | MPOUICHHOW TEMBI pabora 1
Xumuueckue peaxyuu (15 uacos)
32 [ToHsITHE O XMMHYECKOM [ToHsiTHE 0O XMMHYECKOM KY 3HaTh Ba)KHEUIIIME XUMHUYCCKUE Texymuit 813,
peaknuu. Peaknum, uaymue | peaknuu. Peakium, uaymme TIOHSTHSI: AJUTOTPOIIHSI, TETIIOBON ymp.1,2,5

0e3 U3MEHEHUsI cocTaBa
BEIECTBa

33 ITonsiTHEe O XUMHUYECKOM
peakuuu. Peakuuu, uaympe
0e3 U3MEHEHHs cocTaBa
BellecTBa

0e3 M3MEHEHHUs COCTaBa
BEIIECTB. AJUIOTPONUS U
AJJIOTPOITHBIE
BugonsMeHenus. [Ipuannel
AJJIOTPOIIMH HA IPUMEpE
Monu(pUKAIUKA KACIOpO/a,
yraepona u ¢pochopa. O30H,
ero OMOJOTHYEcKast POJib.
Wzomeps! u nzomepusi.
[TpuunHe! MHOTOOOpa3Us
BEILIECTB

3 PeKT XUMHIECKOH peaKITiy,
YIJIEPOHBINA CKENET, N30Mepus,
TOMOJIOTHS




34 Knaccudukarus Peakuuu, uaymue ¢ KY 3HAaTh BaXKHEHIIINE XUMUYECKUE Tekymuit § 14,
XUMHUYECKUX PEAKLINM, W3MEHEHHUEM COCTaBa TIOHATHS: yap.1-4
MPOTEKAIOIIHX C BEIIECTB: COETUHEHUS TEIIOBOU (P PEKT XMMHUECKON
HW3MEHEHHEM COCTaBa Ppa3ioKeHHs, 3aMeIleHUs U peaKIuu
BEIIIECTBA oOMeHa B HEOpPraHUYECKOH 1 YMerh ycTaHaBIMBATh
OpPraHUYECKON XMMHUHU. MPUHA/ICKHOCTh KOHKPETHBIX
35 Knaccudukarius TermoBoit 3 dekrt peaknii K pa3InIHBIM THUIIAM T10
XUMHYECKUX PEaKIIHii, XUMHYECKOU peakiuu. JK30- U Pa3IUYHBIM [TPU3HAKAM
MIPOTEKAIOIINX C 9H/IOTEPMUYECKUE PEAKIINH. KJIacCH(UKAITIH
W3MEHEHHEM COCTaBa TepMoxuMHUUECKH e
BEIIeCcTBa ypaBHeHus. Peakuuu ropenus
KaK YaCTHBIN ciy4ai
3K30TEPMUYECKON PEAKIIUH.
36 CKOpOCTh XUMHYECKOH [MonsiTre o ckopoctu peaknuu. | YJI 3HATh BaXKHEUIIINE XUMUYECKUE Beimonaenne 8 15,
peaknuu 1 PaKTopHI, CKopocTh TOMO- U KY MTOHATHS: KaTaIn3, CKOPOCTh 3aIaHAN U3 ymp.1,3,6,7
BJIUSIIOIINE HA CKOPOCTh Te€TEPOreHHON peaKIuu. XHMHUYECKON peakiuu TectoB EI'D B
XUMHUYECKON peakiuu DakTOophl, BIUAIONIUE HA YMeTh 00BACHATD paMKax JaHHOMN
CKOPOCTb XUMHYECKOH 3aBHUCHMOCTH CKOPOCTH TEMBI
peaKIu: MpupoIa XUMHYECKOW PEaKINH OT
pearupyromunx BeImecTB, pasIYHBIX (PaKTOPOB
TemrepaTypa (3akoH BaHT-
37 CKOpOCTh XUMHUYECKOM Tobga), ronuerrpait,

peaknuu 1 PaKTOpHI,
BIIMSIFOILIIE HA CKOPOCTh
XUMUYECKOU peaklnu

KaTaJIn3aTopbl U KaTallu3.
3aBUCUMOCTb CKOPOCTH
peakuuii OT HOBEPXHOCTH
COIPUKOCHOBEHUS
pearupyromux BEIIeCTB.
DepMEHTBI KaK
OmoornyecKue
KaTaJIN3aTOpPbI, 0COOEHHOCTH
uX (DYHKUMOHUPOBAHUS




38 O6paTuMOCTh XUMHYECKOH HeoOpaTtumebie n obpatumbie Vi1 3HaTh BaKHEHIINE XUMHYECKUE Texymmit 8 16,
peakuuu. XuMHUYECKOE XAMUYECKUE PEAKINH. KY MOHATHS: XUMUYECKOE paBHOBECHE | BrlllonHeHue yrp.1-6
paBHOBECHE U yCIIOBHS, ITonsiTHE O XUMHUYECKOM YMeTh 00BSACHATH 3a/IaHui U3
BIIUSIOIINE HA ero cMelieHne | papHoBecuu. CriocoObl MOJIOKCHUE XUMUUYECKOT O tectoB EI'D B
CMEIIICHHS] XUMHYECKOTO PaBHOBECHS OT Pa3IMYHBIX paMKax JaHHOU
paBHOBeCHS Ha PUMEpE (hakTopoB TEMBI
cuHTe3a ammuaka. [lonarue 06
= OCHOBHBIX TIPUHIIAITAX
39 OOpaTuMOCTh XUMHYECKOH PHHI

MIPOM3BOJICTBA HA TIPUMEPE

peakuuu. XuMHUYECKOE .
CHHTE3a aMMHaKa M CEPHOU

paBHOBECHE U yCIIOBHS,
KUCJIOTHI. B3auMocBs3b

BIIASIFOIIIME HA €r0 CMEIICHHE
TEOpUHU U TIPAKTUKH HA
MIPUMEPE ITHX CHHTE30B

40 Poib BOIBI B XUMHUECKHX Ponb BOJIbI B IpeBpallieHUsIX KY 3HaTH Texyiuii 8§17,
peakuuax BenlecTB. VIcTUHHBIE YUH -IIOHSTHS «QJIEKTPOJIUTEIL « U ymp.1,5-8

pacTBOpbl. PacTBOpHMOCTS U M «HEDJIEKTPOJIUTHDY, IPUMEPHI

KJIacCH(UKAIMS BEIECTB 110
3TOMY NPU3HAKY:
PactBopumble,
MaJIOpacTBOPUMBIC U
MPaKTHYECKH HEPACTBOPHUMEIE
BEIlECTBA.

DIEKTPOIUTHI U
HEDIIEKTPOJIHTHI.
ONIEKTPOIUTHYECKAS
nucconmanus. Kucnorsl,
OCHOBAHMS M COJIH C TOUKH
3penus TO/I.

XuMHdecKkue CBOHCTBA BOJBI:
B3aumoxeiictBue ¢
MeTaJlJJaMH, OCHOBHBIMH H
KUCJIOTHBIMH OKCHUIAMHU,
pasnoxeHne U 00pa3oBaHUE
KpUcCTauioruapaToB. Peakuun
TUApaTalyy B OPraHU4eCcKoi
XHUMHUH.

CHUJIBHBIX M CJ1a0BIX 3JICKTPOIUTOB;
-pOJIb BOZBI B XUMHUYECKUX
PEaKIusX;

-CYIITHOCTh MEXaHN3Ma
JTUCCOLTHAITIH;

-OCHOBHBIE TTON0KeHus TOJ]




41 Tupponus [TonsiTue rumponusa. YUH 3HaTh THAPONIH3A COJICH U Tekymuit 8§18,
I'maponns opranvyeckux u M OpPraHUYECKUX COEAMHEHUM BelinonnHenue ymp.1,3-5
HEOPraHUYECKUX COCTUHEHUH. YMeTh onpenensiTh XapakTep 3aJlaHuH U3
HeoOpatumelii ruaponus. Cpenbl B BOAHBIX pacTBOpax tectoB EI'D B
OOpaTUMBIY THAPOJIHU3 COJICH. HEOPraHUYECKUX COCTUHEHUN paMKax JaHHOM
I'maponns oprannueckux TEMBI
BEIIECTB U €r0 MPaKTHYECKOe
3HAUEHHE IS OTyIeHUS
CIHPTa ¥ MbLJIA.
buonorudeckas posb

42 F'unposnns TUPOIIH3A B TIACTUYECKOM M
SHEPTrEeTUIECKOM OOMEHEe
BEIIECTB ¥ SHEPTHH B KJIETKE.

43 OKHCIHUTENBHO — Crenenb OKHUCIEHUS KY 3HaTh BaXXHEUIIINE XUMHUYECKIE Texymuit 8 19 5o ciioB
BOCCTaHOBHTEIHHBIC anemenToB. Onpenenenue MIOHATHUS: CTEIIEHb OKHCIICHHUA, BrinonHeHnue «OpHako
peaxkuuu CTETEeHN OKHCIICHUS 110 OKHCITUTENh U BOCCTAHOBUTEID, 3aJlaHui U3 CaMBIM...»,

dhopMyJsie CoeTUHEHMS. OKHCJICHHE W BOCCTAHOBJICHHE tectoB EI'D B yop.1-4
ITonsiTHE 00 OKUCITUTEILHO- Ymerb paMKax JaHHOM

44 OKUCIUTEIbHO — BOCCTAHOBHTEIHHBIX - OIIPENeNATh: BaJICHTHOCTD U TEMBI
BOCCTAHOBHUTEIbHBIC peakmusix. OKucCIeHue u CTEMeHb OKUCIICHUSI XHMHYECKIX
peakun BoccTaHoBNeHHEe. OKUCIUTENh AJIEMEHTOB, OKUCIUTEND U

¥ BOCCTAHOBHTENb. MeTox BOCCTAHOBHTEIb;
3JICKTPOHHOTO OaaHca. -cocTaBiATh ypaBHeHust OBP
METOJIOM AJIEKTPOHHOTO OajaHca

45 DnexTponus DNEeKTPONn3 KaK YUH | 3Hatp Texymuit § 19 no
OKHMCIIUTEITbHO- M -Ba)KHEHIIIE XUMUYECKHE Brimonmaenne KOHIIA,
BOCCTAHOBHTEIIbHBIN TIPOIIECC. MOHSTHSL: DIIEKTPOJIN3, KATOM, aHOH, | 3aJaHHi U3 ymp.5-8
DJIEKTPOIIU3 pacIlIaBoOB; - PaKTUYECKOE MPUMEHEHUE tectoB EI'D B
pacTBopoB (Ha mpuMepe AJIEKTPONH3a pamMKax JTaHHON

46 DiIeKTpoIH3 XJIOpUZIa HATpusl). Ymers TEMBbI

HpaKTPI‘ieCKOﬁ MIPUMCHCHHUC
QJICKTPOJIN3a.

9J'I€KTp OJIUTHUYCCKOC
NOJIY4YCHUC aJIIOMUHU S

- OIIpeACIsATh MPOAYKThI, KOTOPBIC
o6pa3y}0TC${ Ha KaTod€ U aHOAC

Bewecmsa u ux ceoiicmsa (16 wacos)




47 Hemeramnst Hemeramnst. [Tonoxenne YUH | 3Hath Texymmit 821,
HEMETAJUIOB B Ileproandeckon | M - OCHOBHbBIE HEMETAJUIBI, UX Pa6ora ¢ IM ymp.1-4
CHCTEME, CTPOEHHUE UX aTOMOB. OKHCIIUTEIbHBIC U
Hemeransl — npoctslie BOCCTaHOBUTEIbHBIE CBOWCTBA;
BeliecTBa. ATOMHOE U - UI3MEHEHUE KUCIOTHBIX CBOMCTB
MOJIEKYJISIPHOE CTPOEHHUE HX. BBICIIMX OKCHJIOB W TUIPOKCHJIOB
CpaBHuTenpHas HEMETAJUIOB B TPYIITNaxX U MepHoiax
XapaKTepUCTUKA TaJIOTEHOB Yw™merb
Kak Hanbojee THITUIHBIX - XapaKTepU30BaTh AIEMEHTHI
MIpeJCTaBUTENEH HEMETAILIOB. HEMETaJUTbl MAJIBIX TIEPHOIOB TIO
OxucnuTenbHBIE CBONCTBA VX TIOJIOKEHHIO B IEPHOANYECKON
HEMETaJUIOB (B3aUMOJIeHCTBIE cucreme J[.11. Menzeneena,;
C METaJJIaMU U BOJIOPOIOM). o01Ire XUMHIECKHE CBOHCTBA
BoccranoBuTenbHbIE CBOMCTBA HEMETAaJUIOB;
48 Hemeramin! HEMETaJUIOB (B3aUMOJCHCTBHE - 00BSICHATH 3aBUCUMOCTb CBOMCTB
c Ooiee HEMETAJUIOB OT UX COCTaBa U
3JIEKTPOOTPULIATENbHBIMU CTPOEHHUS
HEMETaJUIaMU U CIOKHBIMU
BEILECTBAMU-OKUCIUTEISIMHU).
EcrecTBEHHBIE IPYIITBI
HEMETaJIJIOB Ha IIpUMeEpe
raJIoreHOB U 0JIaropoAHBIX
ra3oB
49 Meranst [lonoxeHnue MeTauIoB B YUH | 3Hath Texymmuit § 20,
TIEPUOANYECKON CUCTEME U M -OCHOBHBIE METAJUTBI U CILJIABBL; Pa6ora ¢ /IM ymp.1-6
CTPOEHHE X aTOMOB. -o0111e CBOHCTBA METAJJIOB
IIpocthie BemecTBa — YMmerb
Metaitel: O0mme puzndeckue - XapaKTEepPU30BaATh FJIEMEHThI
¥ XUMHYECKHE CBOMCTBA METaJJIbl MaJIBIX IEPUOJIOB TI0 UX
METaJJIOB: B3auMOAeiCcTBIE C MOJIOXKEHHIO B NIEPUOIMYECKOM
HeMeTaJuIaMu (KUCIOPOIOM, cucreme [I.. MeHnneneesa; obmue
XJIOPOM CEpOii), C BOIOM. XHUMHUYECKUE CBOMCTBA METAJLIOB;
OJNEeKTPOXUMHUYECKUH psij - OOBSICHATH 3aBUCHMOCTbH CBOMCTB
HaNpsHKEHUH METaslioB. METAJJIOB U CIIJIABOB OT UX COCTaBa
B3aumoneiicTBiE METAIIIOB C Y CTPOCHHUS
£0 NeTanne pacTBopaMu KUCIJIOT U COJIEH.




Oo6mue crocoObl MoTyYeHus
MmerayioB. Kopposus
MeTaiioB. CrocoObl 3aIUThI
METaJUIOB OT KOPPO3HH.
EcrecTBeHHBIE IpyIIIBI
METAJUIOB Ha MPUMEpe
IIEJIOYHBIX METAJUIOB.

51 Kucnorel Heopranndeckue u | Knaccudukarius KY 3HaTH Texymmmii 8§22,
OpraHuvecKue HEOPTaHUYIECKUX U - KaccuguKaluio, HoMeHkiIatypy | PabGora ¢ IM yop.1-5
opraHudeckux kuciot. Oomme KHCJIOT, UX OOII1ie CBOMCTBA;
CBOIICTBA KUCJIOT: -0COOEHHOCTH CBOWMCTB CEPHON U
B3aUMOJICHCTBUE C A30THOU KHUCIIOT, MypaBbMHON U
MeTaJJIaMH, OKCHJIaMHU YKCYCHOH KHCIIOT
METaJII0B, THIPOKCUIAMUA Ymerb
METAJJIOB, C COJISIMH, -Ha3bIBaTh KUCIOTHI TIO
52 Kucnoter Heopramteckue i cnupTaMu (peakius «TPUBHAJTBHOW WIIH
OpraHuHecKne stepuduranuu). Ocobbie MEKIYHAPOIHOH HOMEHKIIATYPE;
CBOMCTBa a30THOM U - OIIPENENATh XapaKTep Cpeabl B
KOHIIEHTPUPOBAHHOMN CepHOU BOJIHBIX pacTBOpaX KUCIOT;
KHCJIOT - XapaKTepu30BaTh 00IINe
XUMHYECKUE CBOMNCTBA KUCIIOT
- OOBSICHATH 3aBHCUMOCTH CBOMCTB
KHCJIOT OT MX COCTaBa M CTPOCHHSI,
53 Kucnotel Heopranuyeckue u - BBIMOJHSTE XMMUYECKHUI
OpraHnuteCKue SKCIIEPMMEHT T10 PACIIO3HABAHUIO
Ba)KHEHIITUX HEOPTaHUICCKUX U
OpPraHUYeCKUX KHUCIIOT
54 OcHoBanus Heopranuueckue | Knaccugukaims ocCHOBaHHIA. KY 3HaTh! Texymmi 8 23,
U OpraHUYECKUe XuMmuueckrue CBoicTBa - KIaccuUKaIyio, HOMEHKIaTypy | PaGora ¢ JIM ymp.1-5

OCHOBaHMMI: B3aUMOJICHCTBHE C
KHCJIOTAaMM, KUCIOTHBIMHA
OKCHIAMH U COISIMH.
PasnokeHne HepacTBOPUMBIX
OCHOBaHHI

KHCJIOT, UX OOII1e CBOMCTBA;
-0COOEHHOCTH OPTaHUYECKHUX
OCHOBaHHI
VYMeTs:

-Ha3bIBATH OCHOBAHUS 110




55

OcHoBaHUA HEOPraHUYECKHE
U OpraHuvecKue

«TPUBHAIBHONY WU
MEXIYHAPOIHOU HOMEHKIIATYPE;
- OIIPEAENATh XapaKTep Cpelibl B
BOJHBIX pacTBOpax LIENOYEH;

- XapaKTepU30BaTh:

-00IIMe XUMHUYECKHNE CBOMCTBA
OCHOBaHUM

- OOBSICHSITH 3aBUCUMOCThH CBOWCTB
OCHOBaHMI OT UX COCTaBa U
CTPOEHMUS;

- BBITIOTHATH XUMHYCCKUAN
9KCIIEPUMEHT I10 PACIiO3HABAHUIO
BOKHEHTIINX HEOPTAaHUUIECKUX U

56 OcHoBaHHS HEOPTAHUYECKHE OpraHUYECKNX OCHOBAHMH
1 OpTaHuYecKue
57 Coun HeopraHHYECKHE U Kitaccudukarus coeii: KY 3HaTh Texymuit 8 24,
OpraHu4ecKue CpeaHue, KUCIIble U OCHOBHBIE. - BaXXHEWUILIME ITOHATHUSA: COJIH, Pa6ora c JIM ymp.1-5
XUMHYECKHUE CBOMCTBA CONEH: MUHepaJbHbIE YA0OpEHMS
B3aHMOJCHCTBHE C KHCIOTAMHU, YmMerb
eT0YaMi, MEeTaNIaMHi H -Ha3bIBaTh COJH IO
comsimu. IIpencraBurenu (TPUBHAIBHOIN WU
COJIeH W UX 3HaYeHue. XJIOpU MEXAYHAPOIHON HOMEHKIIATYPE;
HaTpus, KapOOHAT KaJIbIIHSL, - OTIPEAETATH: XapaKTep CPEIbI B
thocar kambrus (cpenne BOJHBIX PACTBOpax COJEH;
58 T —— COJHN); TUAPOKAPOOHATHI - XapaKTepU30BaTh:

OpPraHUYCCKUEC

HATpUS U aMMOHHUS (KHCITbIE
COJIN ); THAPOKCOKapOOHAT
memu (IT) — mamaxur
(OCHOBHasI COJb).
KauecTBeHHbIC peakiny Ha
XJIOPUN -, CyIbdar - u
KapOOHAT-aHHOHBI, KATHOH
aAMMOHUSI, KATHOHBI JKele3a

(1) u (I11)

-001IMEe XMMHYECKHE CBOICTBA
coJen

- 00BSICHATH: 3aBUCUMOCTh CBOMCTB
COJIEH OT MX COCTaBa M CTPOCHHUS,

- BBIIIOJIHATh XUMUYECKHI
SKCIEPUMEHT I10 PACTIO3HABAHUIO
BaYXKHEHIIINX COJIEH




59 I'enernueckas cBsi3b Mexay | [loHATHE O reHETHYECKOM VII3Y | Ymers: O6o6mmaronmit | 8 25,
KJIacCaMH COETUHEHUH. CBSI3U U TCHETHUYECKUX PsAIaX B - XapaKTepu30BaTh O0IIIHE Tematuueckuit | ynp.1-5
O0600111EHNE U HEOPraHUYeCKON U XMMHYECKHE CBOMCTBA METAJLIOB, Brimonnenue
CHUCTEMAaTHU3alusl 3HAHUHM M0 | OPraHUYEeCKONH XUMUHU. HEMETaJUIOB, OCHOBHBIX KJIACCOB 3a/laHul U3
TeMme «BemecrBa 1 ux I'enernueckuii psx MeTaja. HEOPraHUYECKUX U OPraHUYECKUX tectoB EI'D B
CBOICTBa» I'enernueckuii ps HemeTaIa. COEIMHEHUH paMKax JaHHOU
OCO0eHHOCTH TeHETHYECKOTO - Ha3bIBaTh U3yUCHHBIC BEIIECTBA TEMBI
pAlla B OpraHU4ecKON XUMUHU. 10 «TPUBHUATIBHON» WIIN
BelnosniHEHHE ynpayKHEHUH, MEXIYHAPOIHOU HOMEHKIIATYPE;
pelieHue 3a1a4 1Mo TeMam - XapaKTepu30BaTh: O0IINe
60 ['enermaeckast CBSI3b MOKAY | «XHMHYECKHE PEAKIIANY, XUMHYECKHE CBOWCTBA METAILIOB,
KJIACCaMU COEIMHEHMH. «BermecTBa 1 X CBOMCTBa» HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
O0o0bmuienue 1 HEOPTaHMYECKHUX M OPTaHUIECKHMX
CUCTEMaTU3aluAaA 3HaHUH 110 COC}IHHeHHf/'I, CTPOCHHE U
Teme «BemecTsa 1 ux XHMHUYECKHE CBOMCTBA U3YyUYEHHBIX
CBOHCTBa» OpTraHUYeCKUX COCTMHEHUN
61 KonTtponwsHas pabota 1mo OCHOBHBIC TTOHSITHS K KonTtponsaas
TeMaM «XUMHUIECKIE MPOUICHHBIX TEM pabota 2
peakuun», «BelecTsa 1 UX
CBOICTBa»
62 IIpaxTugeckas padora No2 Xumuuecknii skcrepument mo | Y11 Ymerhb Omnpoc 1o
o teme «nentndukanns Pacro3HaBaHUIO BAXKHEUILINX - TPaMOTHO 00paIaTbes ¢ npasuiaam Th
HEOPTraHWYECKUX U HEOPTraHUYECKUX U XUMHYECKON NOCyn0i U [NpakTuueckas
OpPraHUYECKHUX BELECTBY» OpPraHUYECKUX BEILECTB 71abopaTOpHBIM 000PYIOBaHKMEM; - | paboTa
BBIMIOJIHATh XUMUYECKUI
AKCIIEPUMEHT IO PACIO3HABAHUIO
BAXKHEHIINX HEOPraHUYECKUX U
OpraHUYECKUX BELICCTB
63-68 Pezeps




Kagposoe o0ecnieuenne

OUO, Kaxkoe KaTeropus Kypcel noBeimeHus Crax pabotel | OCHOBHOE
OJDKHOCTD YUPESKICHHE KBaJIU(UKAITUU MECTO
o OKOHYMJI, paboTsI
IITATHOMY CIIEMATBHOCTD
pacrnucaHuio | 110 JUIIIOMY
obur | men.
Kpytukora | Ilerpl'V, CootsercrBue | Opranusanus npouecca 00ydeHus 34 11 MOY COlI
Haranns npernoaaBaTelb | 3aHUMaeMOn XHMTH B YCTOBHAX peaisatiat Nelr
- p A a1 ®I'OC cpenmnero oomero -
Hukonaesna | Ouosoruw, JIOJKHOCTH obpazosannsa( AHO IO «OIT [TutkapanTa
XUMUH KamenHs1it ropony) PK
11.11.2019
Hcrnonb30BaHue 060pyAOBaHHs
JIETCKOr0 TEXHOMapKa
«KBaHToprym» u nenTpa «Touka
pocTay IUIsl pean3aliiu
00pa3oBaTeIbHBIX MPOrPaMM I10
XHUMHHU B paMKaX €CTECTBEHHO-
Hay4YHOI'O HaripaBJICHUS
(®rAOYAIIO «Axkamemus
peaiu3aly rocy1apCTBeHHON
THOJNUTHKA U MIPO(ECCHOHAIBHOTO
pasBUTHS PaOOTHUKOB
obpazoBanust MUHHCTEpPCTBA
npocsenieHussPOy») 25.05-
25.06.21
Kanununa KI'TIY, Bricmas «MeT"éﬂKa 1IPCTIOaBaAHHA 24 24 | MOY CcollI
reorpaduu B yCIOBUSIX
O.A,, YUUTEITh 29.01.2021 peammzamu GIOC COO (000) | Tola | roaa Nel
XUMHU, (000 «MynbTHYPOK»)
YYHUTEIIb GaKazaBp 13.01. 2021 T.
OmJtaiiH-KoH(pepeHus [UTKSIDaHTA
O6pa30BaHI/I}I «VHKTI031s B COBPEMEHHOM P
(xumus, oO1ecTse 1 €€ ponb B PK
OHOJIOTHS couuanuzaumy (000
i «Audpoypok» r. CMOJIEHCK)
reorpacus) 2-4.02 2021

Nuxmo3nBHOE 00pazoBaHuE B
yeaoBusx peammzaiu OI'OC ms
nereii ¢ OB3 (OO0 «Beputm» r.
Mockga)

07.04. 2021—21. 04. 2021
HaBeixu okazanus nepsoit
TIOMOIIH B 00pa30BaTEIbHBIX
opranmsanusax (OO0 «entp
HMHHOBALMOHHOT'O 00pa30BaHUs U
BocnuTaHus» T. CaparoB)

07. 06. 2021

Hcnonb3oBanue 000pyI0BaHHUS
JIETCKOT'0 TEXHONapKa
«KBanTopuym» u 1ieHTpa «Touka
pocTay Juis pea3alyu
00pa30BaTeNbHBIX MPOrPaMM IO
OUONIOTMH B paMKaX eCTECTBEHHO-
Hay4HOT'O HAIIPaBJICHUSD)
(®rAOY AIIO «Axanemust
peanu3anyu rocy1apcTBeHHON
HOJIMTHKHU U PO(eCCHOHANTBEHOr O
pa3BuTHs paOOTHUKOB
obpazoBannsi MuHHCTEpPCTBA




npocseneHusIPO»)
25.05.21-25.06.21
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