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I'abpuensna. Xumus. bazossiit yposenb. 10-11 kiacesl, Mocksa, uznatensctBo «Jlpoday, 2017
ro/»

VYueOHblii mpenMer «XUMHS» HM3ydaeTcs B KauecTBE IpeaMeTa M0 BBIOOpY U3
00s13aTEeNIbHBIX MTPEIMETHBIX 00IaCTeH.

[Ipenmer «Xumus» uzyqaercs ¢ 10 mo 11 xmaccel. OOiiee yncno yueOHBIX 4acoB 3a 2
roja o0ydenust — 68 (mo 1 4 B Hegemio B 10-11 kmaccax).

Ilnanupyembie pe3yibTaThl OCBOCHUSI Y4€OHOI0 peaMeTa

JesTenbHOCTh yuuTeliss B OOyUeHHH XUMHUU B CpefHell (IOJHOM) MIKOJIEe J0/DKHA OBIThH
HaIpaBJIeHa Ha JOCTHKEHUE 00YUaIOIIUMHUCS CIEAYIOIINX JTIUYHOCHHBIX PE3YIbMamo8:

— B IIEHHOCTHO-OPHEHTAIIMOHHON cepe — 0co3HaHue POCCUICKON T'pakIaHCKOU
UACHTUYHOCTH, MATPUOTH3MA, TyBCTBA TOPAOCTH 32 POCCHHUCKYI0O XHMHYECKYIO HAYKY;

— B TpyIoBOHl cdepe — 2comosHocmb K OCO3HAHHOMY BBIOOPY JaiibHEHIIEH
00pa30BaTeNIbHON TPACKTOPUU WK TPYIOBOH 1EATENbHOCTH;

— B M03HaBaTeJIbHON (KOTHUTUBHOM, HHTEIIEKTYyalIbHOWN) chepe — ymenue ynpasnsimo
CBOEHl MO3HABATENbHOMN JIEATEIBHOCTBIO, 2OMOBHOCMb U CHOCOOHOCMb K 00pa30BaHUIO, B TOM
yyciie caMoo0pa3oBaHUIO, Ha TPOTSHKEHWHM BCEM JKU3HU; CO3HATEIbHOE OTHOILIEHHE K
HENpephIBHOMY 00pa30BaHMIO KaK YCJIOBHIO YCHENTHOW MpodeccHoHanbHON U 0OLIECTBEHHON
NS TeTbHOCTH,

— B cdepe cOepexeHUsl 3I0pOBbs — NpuHAmuUe U peanu3ayus NeHHOCTEN 3J0pOBOTO U
Oe3omacHoro oOpa3a KU3HU, Henpusmue BPEAHbIX MPUBbIUEK (KYpeHHUs, YHOTpeOiieHus
aJIKOTOJIs, HAPKOTUKOB) Ha OCHOBE 3HAHMI O CBOWCTBAX HAPKOJOTMYECKUX M HAPKOTHUYECKUX
BEIIECTB.

Memanpeomemnuvle pe3yiomamol 0C60CHUA BbINYCKHUKAMU CPEOHEll WIKObl Kypca
Xumuu:

—  UCNnONb306aHUe YMEHHM W HaBBIKOB PAa3JIMYHBIX BHJIOB NO3HaBaTEIbHOU
NeSITeNbHOCTH, MPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-MUH(QOPMAIIOHHBIH
aHaiu3,  HaOMIOJeHWe,  HW3MEpeHHe, TMPOBEACHHUE  OKCIEpUMEHTa,  MOJCIUpPOBaHHUE,
UCCIIEIOBATeNIbCKAs  JICATENbHOCTh) JUIA M3Y4YEHHS PA3IMYHBIX CTOPOH  OKpYXKaromleu
NeCTBUTENBLHOCTH;

— @1a0enue OCHOBHBIMHM MHTEJUIEKTYaJIbHBIMU ONEpanusMu: GOpMyIHUpOBKa TUIOTE3bI,
aHaJIU3 U CUHTE3, CpPAaBHEHUE W cHUCTeMaTu3alusi, 0000IIeHne U KOHKPETH3alMs, BbISBICHUE
MIPUYMHHO-CIIEICTBEHHBIX CBS3€H U MOUCK aHAJIOTOB;

— nosHaHue OOBEKTOB OKPYXKAIOLIETO MHUpa OT 0Omero dyepe3 OCOOEHHOE K
€IMHUYHOMY;

— YMeHue TEHEPUPOBATh HJIEU U OMNPENENATH CpeACTBa, HE OOXOOUMBIE IS HUX
peanuzanuu;

— yMeHue ONPEAeTATh LUENH U 3a7auu JeSTEIbHOCTH, BRIOUPATh CPEACTBA pealn3aliu
LeH U IPUMEHSATh UX Ha MIPAKTHKE;

— UCNONIb308aHUEe PA3IUYHBIX UCTOYHUKOB Ui TONYyYeHHs] XUMHUYECKOW WHGOpMaluy,
MIOHMMaHHE 3aBUCHUMOCTH COJEpKaHUs M (OpMbl MpeAcTaBiIeHUs HH(opManmuu OT Ienei
KOMMYHHKAITH U aJipecara;

— yMeHue TPOSYKTHBHO OOIIAThCSI M B3aWMOJEHCTBOBaTh B IPOLECCE COBMECTHOM
NEeSITeNbHOCTH, YYUTHIBATh MO3ULUU JPYTUX YYACTHUKOB JIEATENBHOCTH, J(PPEKTUBHO
pazpemiats KOHQIUKTHL;

— 20MOBHOCMb U CNOCOOHOCMb K CAMOCTOSITENTbHON MH(OPMAITMOHHO-TIO3HABATEIBHOM
JeSITeNFHOCTH, BKIIOYash YMEHHE OPHEHTHUPOBATHCS B PA3IUYHBIX HMCTOYHHKAX WH(MOpMAaIny,
KPUTHUYECKH OIICHUBATh W HWHTEPIPETHPOBATh WHQPOPMAIMIO, TOIYYaeMYI0 U3 Pa3IHMYHBIX
HCTOYHUKOB;

— VYMeHue WCIOJb30BaTh CpeACTBAa HH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
texHonoruit (manee — WKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U



OpraHu3alMOHHBIX 3a/a4 C COONIOCHHEM TPeOOBAHUN SPrOHOMHUKH, TEXHHKH OE30TaCHOCTH,
THTUEHBI, PECypcocOepeKeHusl, MPABOBBIX M JITHYECKHMX HOPM, HOPM HH(OPMAIIMOHHON
0€30IMacHOCTH;

—_— 6Jla()eHue A3BIKOBBIMHA Cpe[[CTBaMI/I, B TOM 4YHUCJIC U A3BIKOM XUMHUHU — yMeHI/Ie SICHO,
JIOT'NYHO U TOYHO Hn3Jiaratb CBOHO TO‘-IKy 3peHI/IH, HCITIOJIB30BATh aZICKBATHBIC A3BIKOBBIC CpeI[CTBa,
B TOM YHCJI€ U CHMBOJIbHBIC (XUMHUECKUE 3HAKH, (POPMYIIBI i YPAaBHEHHUS).

Ilpeomemmnvimu pesynvmamamu usyuenus xumuu Ha 6a30BOM YpPOBHE SIBJISIOTCS:

1) B mo3HaBaTenbHOU cdepe:
— 3HaHue (MIOHUMAaHNE) U3YYEHHBIX MIOHATUMN, 3aKOHOB U TEOPUIL;
— YMeHue OIMUCBHIBATh JIEMOHCTPALMOHHBIE M  CaMOCTOSITEJIIBHO IPOBEJICHHBIE
9KCIEPUMEHTBI, UCHOJIB3YS JUIsl 9TOIO €CTECTBEHHBIM (PYyCCKHM, POJHON) SI3BIK U SI3BIK
XUMMUH;
— YMeHue Kinaccu(uuupoBaTh XUMUYECKUE 3JIEMEHTHI, IPOCThIE U CII0KHBIE BELIECTBA, B
TOM YHCJIE U OPraHUYECKHE COCIUHEHUS, XUMHUECKHE PEAKIUU 110 Pa3HBIM OCHOBAHUSIM,;
— YMeHue XapaKTEepU30BaTh M3YyYEHHBIE KIACChl HEOPraHWYECKUX M OPraHU4EeCKUX
COEIMHEHU I, XUMHUYECKHUE PEAKIINH;
— 20MO8HOCMb TIPOBOJUTH XUMUYECKUH SKCIIEPUMEHT, HaOII0AaTh 3a €ro MPOTEeKaHUEM,
(buKcHpOBaTh PE3yNbTaThl CAMOCTOSITEILHOTO M JIEMOHCTPHUPYEMOIO 3KCIIEpUMEHTa U
JIEJIaTh BBIBOJIBI;
— ymeHue (HOPMYIUPOBATh XUMUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOMCTBA
HEWU3YUYEHHBIX BEIIECTB 110 AHAJIOTHH CO CBOMCTBAMH M3yUYEHHBIX;
— Nouck WCTOYHHMKOB XHMHYECKOM uH(pOpMaluu, TMOJydyeHHe HeoOX0oaAuMOoMn
nH(popMalny, ee aHaJIu3, U3TOTOBJICHHE XUMUYECKOT0 HH(POPMAIIMOHHOTO MPOJIYKTa U €T0

MIpe3eHTAalHS;
— gladeHue 00s3aTETHLHBIMU CIPABOYHBIMU MaTepuanamu: [leprommdeckoit cucTemoit
XUMHUYECKUX 3JIEMEHTOB J. . Menneneena, TaOIUIIEN pPacTBOPUMOCTH,

AIIEKTPOXUMUYECCKUM DPSIJIOM HANpPsHKEHUH METAJUIOB, PSIOM AJIEKTPOOTPHUIIATEIIBHOCTH —
IUTs. XapaKTEPUCTHUKU CTPOCHHS, COCTaBa W CBOMCTB aTOMOB JJIEMEHTOB XHMHYECKUX
anemeHToB [-1V mepnonoB n 00pa30BaHHBIX UMH MPOCTHIX U CIOKHBIX BEIIECTB;
— ycmaHo@ieHue 3aBUCHMOCTH CBOWCTB M TNPHUMEHEHUS BaXKHEHUIIMX OPraHUYeCKUX
COCJIMHEHUH OT MX XUMHUYECKOTO CTPOCHHS, B TOM YHCJIEe U OOYCIIOBJICHHBIX XapaKTEpOM
3TOTO CTPOEHUS (MIPENEIbHBIM WM HETIPEIEIbHBIM) ¥ HATHYHEM ()YHKIIMOHAIBHBIX TPYIIIT;
— MOOenuposarue MOJICKYIl BAKHEUIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB;
— NOHUMAHUe XUMHYECKOW KapTUHBI MHUPa KaK HEOThEMJIEMOH YacTH IEJIOCTHON HAyYHOU
KapTUHBI MUDA;
2) B IIECHHOCTHO-OPHEHTAIIMOHHON cepe — aHaIN3 U OICHKA MOCICICTBUMA U OKPYKaIOIIeH
cpenbl OBITOBOW M MIPOM3BOJICTBEHHOM JICITEIBPHOCTH YEIOBEKA, CBS3aHHOW C IMPOU3BOJICTBOM U
nepepadoTKON BaKHEHIINX XUMUYECKUX MTPOYKTOB;
3) B TpymoBoil chepe — npogedenue XUMUYECKOTO OSKCIEPUMEHTA; pa3eumue HABBIKOB
y4eOHO#, TPOCKTHO-UCCIICOBATEIBCKOM, TBOPUYECKOW JICATEIILHOCTH IPH  BBIOJHEHUU
WH/IMBHIYyAILHOTO MPOEKTA 10 XUMHUH,
4) B cdepe 310poBOro obOpaza >XKU3HU — CoOI00eHue TIPaBWII O€30TacHOTO OOpaIeHus C
BEI[ECTBAMHU, MaTepuajaMH U XUMUYECKHMH IMPOlLecCaMH; OKa3aHHe MEpBOM MOMOIIM MPH
OTpaBIEHUSIX, OXKOTax M JAPYrHMX TpaBMax, CBA3aHHBIX C BEIIECTBAaMU U JabOpaTOPHBIM
obopynoBaHuEM.

B pesyJibTaTe H3yYeHUs XHMUHM B CPeIHel LIKoJIe:

10 kiacc
Y4eHHK HAYy4YHUTCH:
— MOHHUMATh XUMUYECKYI0 KapTUHY MHUPA KaK COCTaBHYIO YacTh LEJOCTHONW HAyYHON KapTUHBI
MUpa;
— packpbIBaTh pPOJIb XUMHHM U XHMHUYECKOIO IIPOU3BOJCTBA KaK IPOU3BOJUTEIBHOW CHUIIBI
COBPEMEHHOT0 O0ILECTBA;



— (hopMyIHpOBaTh 3HAYCHNUE XUMHH U €€ JOCTIKEHHUH JUIs TOBCEAHEBHOM KU3HU YEJIOBEKA;

— YCTaHaBJIMBAaTh B3aMMOCBS3b MEXKy XUMHUEU U IPYTUMU €CTECTBEHHBIMUA HAYKAMU;

— (OopMyIUpOBaTh OCHOBHBIC TOJIOKEHUS TEOPHH XHMHUYECKOTO CTPOCHHS OPTaHUYECKUX
coenuHeHnii A. M. byrnepoBa M WUIIOCTpUPOBAaTh HUX NpPHUMEpPaMU M3 OpPraHUYECKON U
HEOPraHWYECKON XUMUU;

— apryMEHTUPOBAaTh YHUBEPCAIBHBIA XapaKTep XUMHUYECKUX ITOHATUM, 3aKOHOB U TEOPUM IS
OpPraHNYEeCKOM U HEOPraHUYECKON XUMMH;

— KJaccu(uIpoBaTh HEOPraHUIECKUE M OPTraHNIECKUE BEIECTBA,

— XapaKTepu30BaTh OOIIME XMMHUYECKHE CBOWCTBA BAXKHEHIIMX KJIACCOB HEOPraHMYECKUX U
OpPraHUYeCKUX COCTUHEHUH B IJIaHE OT OOIIEro Yepe3 0COOEHHOE K SJMHUYHOMY;

— HCIOJNB30BaTh 3HAKOBYID CHCTEMY XHMHYECKOTO s3bIKAa JUII OTOOpaKeHHsl COCTaBa
(xumuyeckue GopMysbl) U CBOMCTB (XMMHUECKUE YPAaBHEHUS) BEIIECTB;

— HCIIOJIB30BAaTh NPABWJIA U HOPMBI MEXIYHApOJHOW HOMEHKIATYPHI JUI Ha3BaHWW BELIECTB
no ¢opmynaMm H, HaoOOpOT, A COCTaBICHHS MOJEKYISPHBIX WU CTPYKTYPHBIX (opmyin
COCIUHCHMH 110 UX Ha3BaHUSIM,

— 3HaTh TPUBUAIbHbIE HA3BAHMS BAKHEUIIMX B OBITOBOM OTHOIIEHUH HEOPraHUYECKUX U
OPraHUYECKUX BEUIECTB;

— XapakTepHU30BaTh CBOMCTBA, MOJYy4YEHUE M IPUMEHECHHE BAXHEHIIUX IIPEACTaBUTENIEH
KJIACCOB OPraHMYECKUX COCTUHEHMH (aJIKaHOB, AIKEHOB, aJIKWHOB, aJIKa/IMEHOB, apOMaTHUYECKUX
YTJIE€BOJAOPOJIOB, CHUPTOB, ()EHOJIOB, aJbAETHAOB, MPEAENbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CIIOXHBIX 3()UPOB U KUPOB, YTIEBOJAOB, AMUHOB, aMUHOKHUCIIOT);

— YCTaHaBJIMBAaTh 3aBUCUMOCTb OJKOHOMHUKU CTPaHbl OT JOOBIYM, TPAHCIOPTUPOBKU U
nepepaboTKH YTIIEBOIOPOTHOTO CHIPhS (HE(DTH U IPUPOTHOTO Ta3a);

Y4eHHK MOJyYUT BO3MOKHOCTh HAYYUTHCSH:

— HUCHOJB30BaTh  METOABl HAYYHOIO TIO3HAHWSA IIPU  BBINOJIHEHWHM IIPOEKTOB U
yueOHO-HCCIIEeI0BATENBCKUX 3a/1a4 XUMUYECKON TEMaTHKY;

— IIPOTHO3UPOBaTh CTPOCHHE U CBOMCTBA HE3HAKOMBIX HEOPTraHUYECKMX M OPraHMYECKHX
BEIIECTB HA OCHOBE aHAJIOTUH;

— TIIPOTHO3UPOBATh TEUYEHHUE XUMHUYECKHUX IIPOLIECCOB B 3aBUCUMOCTH OT YCIOBHUH HX
IIPOTEKaHMs U MpeaIaraTb ClocoObl ypaBIeHUs 3TUMH IIPOLIECCAMU;

— YCTaHaBIIMBaTh B3aUMOCBS3M XUMHUHM C IpeAMETaMM TIyMaHUTApHOTO LMKJIA (A3BIKOM,
JUTEPaTypOi, MUPOBOH XYI0KECTBEHHOM KYJIbTYPOM);

— PACKPBIBATh POJIb XUMUYECKUX 3HAHUH B OyylIei MpakTUUECKON AeATeIbHOCTH;

—  packpbiBaTb  pOJIb  XMMHMYECKHMX 3HAHUH B  (QOPMHUPOBAHUM  HHIAMBUAYAIBHOU
00pa30BaTeIbHON TPAEKTOPHH;

— BJIAJIeTh XMMUYECKHM S3bIKOM JUI 00OTallleHHsI CJIOBAPHOIO 3a1aca U pa3BUTHS peyu.

11 kaacc
Y4YeHuK HayYuTCs:
— dopmynuposats [lepuonnyeckuii 3akon /. 1. MennaeneeBa u 3akOHOMEPHOCTH U3MEHEHUH B
CTPOEHUHM U CBOICTBaX XMMHUYECKUX HJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB Ha OCHOBE
[lepuoauueckoii cucTemsl Kak rpaduueckoro orodbpakenus [leproauueckoro 3akoHa;
— XapaKTepu30BaTh S- U P-3JEMEHTHI, a TAKXKE JKEJe30 M0 UX MosoxeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena;
— KJIacCU(UIUPOBATh BUJIBI XUMHUECKOHN CBS3H U TUIBI KPUCTAIITMUYECKUX PEIIETOK, OOBICHATH
MEXaHM3Mbl HX O0O0pa30BaHHMA W JOKa3blBaThb EAWHYI0 NPHUPOAY XHUMHUYECKUX CBS3ed
(KOBAJICHTHOM, NOHHOH, METAJUIMYECKOU, BOAOPOIHOMN);
— OOBACHATH MPUYUHBI MHOTOOOpAa3Hs BEIIECTB, UCIOJIB3YS SIBJICHHS M30MEPHH, TOMOJIOTHH,
AJUIOTPOIINH;
— KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIUU B HEOPTaHUYECKON M OPraHMYECKON XUMUU T10
pa3IMYHBIM OCHOBAHUSM M YCTaHABIMBATH CHEUU(UKY THIOB peakluid OT oOIero dvepes
0COOEHHOE K €IMHUYHOMY;
— XapaKTepU30BaTh THAPOIU3 KaK crieln(GUIHbI 0OMEHHBIN MPOIIecC U PacKphIBaTh €r0 POJib B
YKUBOM U HEXKUBOW MPUPOJIE;



—  XapakTepu30BaTh JJEKTPOJIU3 KaK CHEHUPUIHBIA OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIN
MPOIIECC U €T0 MPAKTUYECKOE 3HAYCHUE;

— XapaKkTepu30BaTh KOPPO3UI0 METAIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIECC U
mpeaarath CocoObl 3alllUTH OT HEe,

— DBKCHEPUMEHTAIBHO IOATBEPKIATh COCTaB M CBOMCTBA BAXKHEHMIIMX IPEACTABUTENEH
M3YYCHHBIX KJIACCOB HEOPraHWYECKMX W OPraHUYeCKHX BEIIECTB C COOJIOJCHUEM MPaBHII
TEXHUKH O€30MacHOCTH Il PAabOThl C XHMHWYECKUMHU BEHIECTBAMH H JIA0OPATOPHBIM
o0opynoBaHuEM;

— XapakTepu30BaTh CKOPOCTh XHMMHMUYECKOM pEaKIMU W €€ 3aBUCUMOCTh OT PAa3JIUYHBIX
(baxTopoB;

— XapakTepU30BaTh XUMHUUECKOE PABHOBECHUE U €r0 CMEIIEHHUE B 3aBUCUMOCTH OT Pa3IUYHBIX
(baxTopoB;

— TMPOUW3BOJUTH pacyeTbl MO XUMHYECKUM (QopMyslaM U YpaBHEHUSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUA MEXK/Ty YIaCTHUKAMHU XUMUUYECKUX PEAKIUH;

— coOI01aTh MpaBUiia HKOJOTHYECKON 0€30TaCHOCTH BO B3aMMOOTHOIICHHSIX C OKPYXKAIOIIEH
cpenoi mpu oOpaleHNn ¢ XUMAYECKUMHE BEIIECTBAMHU, MaTepHaAIaMH U MPOIIECCaMHU.

Y4eHUK MOJYYHUT BO3MOKHOCTH HAYYUTHCS:

— XapaKTepu30BaTh CTAHOBJICHHE HAYYHOW TEOpUM Ha MpUMepe OTKphITHs [lepuomnyeckoro
3aKOHA ¥ TEOPUU XUMHUYECKOTO CTPOSHHUS OPTaHMYECKHUX BEIIECTB;

— TMPOTHO3UPOBATH CIOCOOHOCTh HEOPraHMYECKHMX W OPTraHWYECKUX BEIIECTB MPOSBIATH
OKUCTTUTEIbHBIC W/WIM BOCCTAHOBUTEIBHBIE CBOWCTBA C Y4YE€TOM CTEIEHEW OKHUCICHUS
AJIEMEHTOB, OOPa3YIOIINX HX;

— apryMEHTHPOBATh €IMHCTBO MHUpa BEIIECTB YCTAHOBJIECHHUEM TCHETHYECKOW CBSI3H MEXKITY
HEOPraHMYECKHUMHU ¥ OPTaHNYECKUMHU BEIIECTBAMH;

— KPUTHYECKH OTHOCHUTBCS K IICEBIOHAYYHOM XHMHYECKOW HH(pOpMalUU, MOJydaeMou u3
Pa3HbIX UCTOYHHUKOB;

— TMOHMMATh TJIOOAJIBbHBIE TPOOJIEMBI, CTOSIIHME TIEPEe UETOBEUECTBOM (IKOJOTHUECKHE,
SHEpPreTHYECKUe, ChIPbEBbIC), U Mpe/yiaraTh MyTH MX PEIIeHHs, B TOM YHUCJIE U C HOMOIIbIO
XUMHH.

Conep:xanne Kypca

10 kaacc

OPI'AHNYECKASA XUMUA
HaGmogenue, mnpeamnonoxxkenue, rumoTe3a. I[lonck 3akoHOMepHOCTe. HaydHbrii
JKCriepuMeHT. BoiBo.

Teopusi cTpoeHHs] OPraHUYECKHX COeTHHEHUM
[Ipenmer opranuyeckoi XuMUU. MecTO M 3HAYCHHWE OPraHUYECKOW XMMHU B CHUCTEME
€CTECTBEHHBIX HayK. BaieHTHOCTh. XuMudeckoe cTpoeHHe. OCHOBHBIC IOJIOKEHHS TEOPHUU
CTPOCHUSI OPTaHUYECKUX COCMHEHUH. M30Mepus 1 U30MepHI.

YraeBoaopoasl U HUX NPHPOAHbIC MCTOYHHKH

Anxanbl. [lpuponHblii ra3, ero cocraB M INPUMEHEHHE KaK HCTOYHHMKA SHEPTHH M
XMUMHMUYECKOTO ChIpbA. ['OMoOJIOrMUYecKui psj TNpeAeIbHBIX YriIeBOAOpoaoB. Mzomepus u
HOMEHKJIAaTypa alkaHOB. MeTaH W d3TaH Kak NpeicTaBUTeNnu ankaHoB. CBoiicTBa (TopeHue,
peakmy 3aMelleHus, MUpoin3, Aeruapuposanue). [lpumenenue.
AnKeHbl. DTWIIEH Kak NpeJICTaBUTENb alkeHoB. lloyiyueHue s3TuieHa B NPOMBIILICHHOCTH
(mermapupoBaHue 3TaHa) W B Jabopatopum (Aeruapatanus staHona). CpoiicTBa (TOpeHue,
OpoMUpOBaHUE, TUApATAIUs, TOTUMEpU3aIns, okuciaeHnne pacteopom KMnO4) u npumeHeHue
stwiieHa. [lommaTuiieH. OCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUM.
Peaknuu nonumepusanuu.



Juensl. byraaven U M30IpeH Kak IIPEACTaBUTENN AUCHOB. Peaknuu npucoequHeHus C
y4acTHEM COIpPsDKEHHBIX JHEeHOB (OpomupoBanue, moiumepusanus. HarypanpHblii u
CUHTETUYECKUN Kayuyku. Pe3una.

AJKMHBI. ALIETHIJIEH KaK MPeICTaBUTENb alKUHOB. [lomydyenue aneruieHa KapOUIHBIM U
MeTaHOBBIM criocobamu. CBoiicTBa (TopeHHe, OpOMHpOBaHWE, TUApATALUs, TPUMEPU3ALM) U
IIPUMEHEHHE AllETHIICHA.

Apenbl. beH3on kak npexacraBuTenb apeHoB. CBolicTBa OeH30J1a (ropeHue, HUTPOBAaHUE,
OpOMHpPOBaHUE) U €T0 MIPUMEHEHHE.

Hedtsb 1 cniocoOsr ee nepepadotku. CocraB HedTH. [lepepaboTka HEPTH: TIEpErOHKa U KPEKHHT.

Kuciopojaconep:kamue opraHnyeckue coeIuHeHUs!

Cruptel. MeTaHON M 3TAaHOJ KaK MPEACTABUTEIH TPEACTbHBIX OJHOATOMHBIX CIIUPTOB.
CpoiicTBa »9TaHoja (ropeHue, OKHCIEHUE B anbaerui, neruaparauus). Ilomyuenue wu
THIpaTalieldl 3TWJICHA) W TNPHMEHEHHWE JTaHoja. [ JIMIepWH Kak elie OJWH TPEJICTaBUTEIh
MHOTOAaTOMHBIX CIIUPTOB. KauecTBeHHas peakiiysi HA MHOTOAaTOMHBIE CITUPTHI.

@®enon. Ilomydyenue ¢eHona wu3 kameHHoro yrias. KaMeHHBIE yroar u  ero
ucrnoabp3oBanne. KoKcoBaHME KaMEHHOTO YIJisl, BaKHEHIINWE MPOIYKTHI KOKCOXMMHUYECKOTO
MPOU3BOJICTBA. B3anmHOe BiusiHME aTOMOB B MoJjieKyne (peHosa (B3auMOJeHCTBUE C OpOMHOM
BOJION U ruapokcuaoM Hatpust). [lonydyenue u npumenenue deHoua.

Anmpnerunpl.  QopMmanbpAeTH W aleTANbACTHI KaK MPEICTABUTEIH  allbJCTHIIOB..
CpoiictBa (peakiusi OKHCJIEHHMS B KHCIOTY W BOCCTAaHOBJIEHUS B CHHUPT, peaKIus
noJIMKoHAeHcauuu (opmanpaeruga ¢ ¢eHosom). [lomyueHue (OKHCIEHHEM CIUPTOB) U
npuMeHeHne popManbAeruia 1 anetanpaeruaa. GeHosnohopmMabaeruaHbIe TIaCTMACCHL.

KapOoHOBbIE KHCIOTBHI. YKCycHass KHCIOTa Kak TIPEACTaBUTENb IPEAEITbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOWCTBA YKCYCHOW KHCJIOTHI (B3aMMOJIEHCTBHE C
MeTaJUlaMH, OKCHJAaMH  METa/UIOB, TMIPOKCHJAMH METAJUIOB M COJSIMM;  peaKlus
stepudukanyn). [[puMeHeHne YKCYCHOM KUCIIOTHI.

Cnoxnble 3¢upbl u xupbl. CroxHble 3QUpPbl KaK MPOAYKTHl B3aUMOJEHCTBUS KHCIOT CO
CIHUPTaMU. 3HAYEHUE CIOXKHBIX 3PUPOB B MIPUPOJIE U )KU3HU YETIOBEKA.

Xupsbl Kak ciiokHbIE 3(pUPBI ITHLEPUHA U KUPHBIX KapOOHOBBIX KUCIOT. PacTuTenpHble
Y JKUBOTHBIE KHPBI, UX COCTaB. [ MIPOJIN3 MK OMBIICHNE KUPOB. MBLIA.

VraeBonsl. Ilonste 00 yrieBomax. ['Noko3a kak HpeicTaBUTENb MOHOCAXapUAOB.
[TonsiTue 0 ABONCTBEHHOM (PYHKIIMM OPraHMYECKOI'0 COCIMHEHUS Ha IPUMEPE CBOMCTB IIIOKO3bI
KaK aJIpJIeTu/1a ¥ MHOTOATOMHOI'O CIIUPTa — aJIbJErUA0CIUpTa. bposkeHue riaroko3sl. 3HaUCHHUE
Y TIPUMEHEHUE TITFOKO3bI.

Caxapo3a Kak [peJICTaBUTENb JUCAXAPUIOB.

Kpaxman u 1nemnono3a Kak MpeaCcTaBUTENM IosmcaxapunoB. CpaBHEHHE HX CBOMCTB H
Ouonornyeckas poib. [IpumeHeHne 3TuX norcaxapuaos.

A3oTcoaep:Kalme OpPraHUuYecKHe COeAMHEHUs

AmuHbl. MeTuaMMH Kak NpeACTaBUTENb aau(aTHUYeCKuX aMHUHOB M AaHWIMH — Kak
apoMatn4eckux. OCHOBHOCTb aMHUHOB B CPAaBHEHUM C OCHOBHBIMHU CBOMCTBAMM aMMHAaKa.
AHWINH U ero cBOWCTBa (B3aUMOACUCTBHE C COJITHON KUCIOTOM 1 OpoMHOil Bosoil). [lomyuenue
anwinHa 1o peakuuu H. H. 3ununna. [Ipumenenue annnuna.

AMUHOKUCIOTBEL. ['MMIMH M ajnaHWH KakK NPEACTABUTENN IPUPOJHBIX AMHHOKHCIOT.
CBolicTBa aMHHOKHUCIIOT KakK aM(OTEpHbIX OPraHUYECKUX COEAMHEHUH (B3auMoJeHCTBHE C
menoyamMu M kuciotamu). OOpa3oBaHHE NOJIMIIENTHIOB. AMHUHOKANpPOHOBAas KUCIOTa Kak
IIPEICTAaBUTENDb CUHTETUYECKUX aMHUHOKUCIOT. [loHATHE O CHHTETHYECKMX BOJIOKHAaX Ha
IIpUMEPE KallpoHa.

benku. benku kak monunentuabl. CTpykTypa OenkoBbIX Mouiekyda. CBoiicTBa OenkoB
(ropenue, TUAPOIIU3, IIBETHBIE peaklnn). buonoruueckas posib 6€IKOB.

Hyxneunnosbie kuciotsl. HykienHOBBIE KHCIOTBI Kak HOJUHYKIEOTHIBl. CTpoeHue
nykieotuaa. PHK u JIHK B cpaBHeHun. VX ponb B XpaHEeHUHM M NepeAaye HacleJCTBEHHOU
uHpOpMaIuu.



I'eneTndeckass CBs3b MEXIy KiIaccaMd OpraHudeckux coeauHeHui. Ilonarue o
TE€HETUYECKOM CBA3U W I€HETUYECKUX Pslax.

XuMHS U KU3Hb

[Tnactmaccer u BookHa. [lonuMepusanus v MOJTUKOHISHCAINS KaK CIIOCOOBI MOTy4eHUs
CUHTETUYECKUX  BBICOKOMOJICKYJSIPHBIX  COEIMHEHUM. [lTonyyeHue  HMCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COCJIMHEHUH XHMHUYECKON MoIupUKanueld TPHPOIHBIX MOJIUMEPOB.
CrpoeHue noJuMepoB: JUHEHHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[Tonatue o tutactmaccax. TepMomacTUYHBIE W TEPMOPEAKTHBHBIC —IOJTUMEPHI.
OtnenbHbIC MIPEACTABUTENH CUHTETUYECKUX u HCKYCCTBEHHBIX MOJIMMEPOB:
(benonohopmMabIETHAHBIE CMOJIBI, TIOJMBUHIIXIOPU, TE(IIOH, HETYTOU/.

[Tonarue o xuMuueckux BOJOKHaX. HarypanbHble, CHHTETHYECKHE U HCKYCCTBEHHBIC
BoJiokHa. Krnaccudukainus u OTAENbHbIE TPEACTABUTENIM XUMHUYECKHX BOJIOKOH: alleTaTHOE
(TpuaneTaTHbIHN LIENK) U

®epmenTtel. DepMEHTHI Kak OHOJIOTMUECKHE KaTaau3aTophl OETKOBOW IMPUPOJIBIL.
[Tonsite o pH cpenpl. OcoOEHHOCTH CTPOEHUS U CBOMCTB (CENEKTUBHOCTh U 3(P(PEKTUBHOCTB,
3aBUCUMOCTB JIEUCTBUS OT TemriepaTypsl U pH cpensl pacTBopa) hepMEHTOB MO CPAaBHEHUIO C
HEOPraHMYECKHUMHU KaTajauzaropamu. Ponb (epMeHTOB B IKU3HENEATETLHOCTH >KHUBBIX
OpPraHWU3MOB H TIPOU3BOJICTBE.

Butamunbl.  [loHarue o BUTamMuUHAaX. Buael BUTAaMHHHOM  HEIOCTATOYHOCTH.
Knaccudukanus ButamuaoB. Butamun C kak mpencTaBUTENb BOJIOPACTBOPUMBIX BUTAMUHOB U
BUTaMUH A Kak MPEJICTaBUTEIb KUPOPACTBOPUMBIX BUTAMHUHOB.

l'opmonsl. TlonsiTme 0 TOpMOHAX Kak OHMOJIOTMYECKHM AaKTHUBHBIX BEIIECTBaX,
BBITIOJTHSIIONIUX AHAOKPHUHHYIO PETYISAIUI0 KU3HEACITSIbHOCTH OpraHu3MOB. BakHeiimue
CBOMCTBa TOPMOHOB: BBICOKas (PU3UOJIOTUYECKAs aKTUBHOCTh, IUCTAHIIMOHHOE JEWCTBUE,
ObICcTpoe pa3pylieHue B TKaHsX. OTaenbHbIE MPEACTaBUTENN TOPMOHOB: HHCYJIMH U aJpEHANINH.
[Ipodunaktuka caxapHoro auabera. JlekapctBa. JlekapcTBeHHass XMMHUS: OT SATPOXUMHUU U
(dapmakoTepanud 0 XUMHUOTEpanuu. AHTHOMOTHKM U aucOaktepuo3. HaprxoTtumdeckue
BemecTBa. Hapkomanws, 6opnba ¢ Hel 1 mpodrtakTHKa.

Pemenne 3amau mo opraHmveckoil xumuu. Pemienue 3amad Ha BBIBOA  (HOPMYIIBI
OpPraHMYECKUX BEILECTB IO MPOJIyKTaM CTOPaHUsI 1 MAaCCOBBIM JIOJISIM JIEMEHTOB.

Jemoncrpanuu. [lnaBneHue, oOyrimBaHHME M TOpPEHUE OpPraHMYECKUX BellecTB. Mojenu
MOJIEKYJI NIPEACTABUTEICH Pa3IUYHBIX KJIACCOB OPraHMYECKUX COeIMHEeHui. ['opeHue meraHa,
3TUJIeHa, aueTwieHa. OTHOIIEHWE MeTaHa, STWJCHA, aleTWiIeHa M O€H30/1a K pacTBOpaM
IepMaHrasaTa Kaiaus u 6poMHoi Boje. [lomyyeHue sTuaeHa peakuueil qeruapaTalnuy 3TaHodja,
alleTWIeHa — TUAPOJIM30M KapOuaa kaiublus. Pa3nokeHue kaydyka NpU HarpeBaHWUU, UCIIBI
TaHUE NPOAYKTOB pa3jokKeHUs Ha HemnpenenpbHocTh. Kousekuuss oOpa3noB HepTH WU
HePTENPOIyKTOB, KAMEHHOTO YIJIsl M MPOJTYKTOB KOKCOXMMHYECKOTO TPOU3BoAcTBa. OKHCICHHE
cnupra B anpieru]. KadecTBeHHbIE peakllMM Ha MHOTOAQTOMHBIE CHMPTHL. PacTBOpHMOCTB
¢eHona B Boje Ipu OOBIUHOW TemrmepaType W Ipu HarpeBaHuU. KauecTBeHHbIE peakiUH Ha
¢benon. Peakuus «cepeOpsHOro 3epKasiay albJerHJ0B U TIH0KO3bl. OKHCICHHE albIETUIO0B U
IJIIOKO3bl B KUCJIOTY C momolubto rufpokcuya Meau (I1I). KadectBeHHast peakuus Ha Kpaxmadi.
Komnekiust »¢upnHbix macen. Komnexknust mmactMace u u3genuit w3 Hux. Kosmexmus
HCKYCCTBEHHBIX BOJIOKOH U U3JAEIUU U3 HUX. B3aumonencTBre aMMHUaKka U aHUIIMHA C COJITHON
kucnotoi. Peakmus anunuHa ¢ 6pomHON Bonoil. J[oka3arenbCcTBO Hanmuuus ()YHKIIMOHATBHBIX
TPyl B pacTBOpax aMHUHOKHCIOT. PacTBopeHune M ocaxaeHue OenkoB. L[BeTHble peakuuu
OenkxoB. I'opeHne nTuubero mepa u mepctsaHol HutH. Monens monekynsl JJHK. Ilepexomsr:
3TaHOJI — 3TWIEH — STHJIEHIIMKOIb — JTUieHrukonatr meau (II); stanHon — staHans —
sTaHoBass Kuciora. Kosulekuusi 1uiactMacc, CHHTETHMUYECKHMX BOJIOKOH W M3AEIUN U3 HUX.
PaznoxeHne mepokcuaa BOJOpPOJA KaTana3ol ChIpOro msca U cbiporo kaprodens. Komexius
CMC, conepxamux 3H3UMBL. HMcnbitanue cpeabl pactBopa CMC wuHAMKAaTOpHOW OyMmaroi.
Konneknus BUTaMUHHBIX TpenapaToB. McmbiTaHMe cpenibl pacTBOpa acCKOPOMHOBON KHCIOTHI
MHAMKAaTOpHON Oymaroii. MicribITaHue anTedyHoro mpenapara HHCYJIuHa Ha OeJoK.



JlabopaTopHble ombIThl. M3roToBieHHE MOAENEH MOJEKYJI OpPraHMYECKHX COEIUHEHMI.
O3HakomIIeHHE ¢ KOJIJIEKIHelH 00pa3oB HEPTH, KAMEHHOTO YIJIs U MPOAYKTOB MX MEepepadbOTKH.
OOHnapyxeHHE B KEpPOCHMHE HENpeneNbHbIX CcoequHeHnd. O3HaKOMJIEHHE C KOJUIEKIUEH
KaydyKoB U 00pa3iaMu u3JeNuii u3 pe3uHsl. PacTBopeHue riuuepruta B BOJIE M B3aUMO/ICHCTBHE
¢ ruapokcuaom Meau (II). CBoiicTBa yKCYCHO#M KHCIOTHI, OOIINE CO CBOMCTBAMH MUHEPATBHBIX
KHCIO0T. [loka3aTenbCcTBO HEMPEIENBbHOIO XapaKkTepa )KMJIKOro xupa. BzaumoielicTBie TI1HOKO3bI
u caxapo3sbl ¢ rugpokcusiom Meau (II). KauectBennas peakuust Ha kpaxmain. O3HaKOMIJIEHUE C
KOJUIEKIIMEN IiacTMacc M u3fenuid u3 Hux. O3HaKOMIJIEHHE C KOJUIEKIIMEH HMCKYCCTBEHHBIX
BOJIOKOH W W3Jenui u3 Hux. PactBopenme OenkoB B Bojge. OOHapyxkeHHE OCIKOB B MOJIOKE.
O3HakoOMJIEHHE C KOJUIEKIIMEW CHHTETUYECKUX BOJIOKOH M M3Aenuil u3 Hux. O3HaKomileHue ¢
kosutekuuen CMC, coxpepkamux sH3uMbI. Mcnbitanue cpensl pactBopa CMC unaMKaToOpHOU
Oymaroil. O3HakoMJIeHME C KOJUIEKIIMeW BHUTaMHMHOB. lcmbelTaHue cpeabl pacTBopa
acCKOpOMHOBOW KHUCIOTHI MHIMKATOPHOM Oymaroii.

IIpakTnueckas paGora Ne 1. PemieHue sKcnepuMEHTANbHBIX 337ad Ha HICHTHU(PHUKALUIO
OPraHNYEeCKUX COCTMHECHUH.

IIpakTnueckas padora Ne 2. Pacnio3HaBaHue 11acTMacc U BOJIOKOH.

11 kiaace

OBLIASA XUMMUS
Ilepuoanyecknii 3aKOH M CTPOCHHE ATOMA

Otkpsite [. M. MenaeneeBbiM [lepuoandeckoro 3akoHa. BaxkHelmme NOHATHS XUMUH:
aTOM, OTHOCHUTEJbHAs aToMHasg W MoJjekyisipHas Maccel. Otkpeitue /I, M. MeHnneneeBbiMm
[Tepunoamuaeckoro 3akona. [lepuoanueckuii 3akoH B popmynuposke J[. . Menneneena.

[Tepuonnueckas cucTreMa . . Menneneena. [Tepuonuueckas cucTeMa
. . MenneneeBa kak rpadudeckoe oroOpaxeHue Ileprommdeckoro 3akoHa. Paszmudnbie
BapuaHThl [leproanueckoii cucteMsl. [lepuoasl u rpynnel. 3HaueHue [lepuoanueckoro 3akoHa u
[Tepuomnueckoit cucrembl. CTpoeHre atToMa. ATOM — CJI0’KHAs YacTulla. SAapo aroMa: IpOTOHbI
U HEUTPOHBI. DIJIEKTPOHBI. DJIEKTPOHHASI 000JI0YKa. DHEPreTHUeCKHil ypoBeHb. OpOouTanu: s- u
p-. d-Opoumanu. Pacnpenenenue 3JI€KTPOHOB IO SHEPreTHYECKHM YPOBHSIM U OpOUTAISIM.
DNeKTpOHHBIE KOH(UTYpallud aTOMOB XUMHYECKHUX JJIEMEHTOB. BalleHTHbIE BO3MOKHOCTH
aTOMOB XHUMHYECKHUX JIEMEHTOB.

[lepuoanueckuii 3akoH U cTpoeHHEe aroMa. COBPEMEHHOE IOHATUE XUMHUYECKOTO
anemenTta. CoBpeMenHas popmynupoBka llepuoanyeckoro 3akoHna. [IpuunHa nepuogu4HOCTH B
W3MEHEHUH CBOICTB XUMHUYECKHX 3JeMEHTOB. (OCOOEHHOCTH 3aloJHEHUS HSHEPreTHUYECKUX
YpOBHEH B 3JIEKTPOHHBIX 000J0YKaX aTOMOB MEPEXOTHBIX JIEMEHTOB. DJIEKTPOHHBIE CEMecTBa
AIIEMEHTOB: S- U p-3NieMeHThl; d- u f-31eMeHThI.

CrtpoeHue BemecTBa

KoBanenTtHast xumuueckas cBs3b. [loHsTHE 0 KOBaneHTHOU cBs3u. OOwIast 31eKTpOHHAs
napa. KpaTHOCTb KOBaJIEHTHOW CBSI3U. DJIEKTPOOTPULATEIBHOCTb. IOJIIPHAs M KOBAJCHTHAs
HernoJsipHas XUMHuYeckue cBsA3M. OOMEHHBII M JJOHOPHO-aKLENTOPHBIM  MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOW CBs3U. BeriecTBa MOJEKYISPHOTO U HEMOJEKYISPHOTO CTPOEHUS.
3aKOH TOCTOSIHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYISIDHOTO CTpoeHMs. MoHHas XuMHuecKas
cBsA3b. KatnoHsl 1 aHnoHBIL. VIOHHAsI CBS3b U €€ CBOMCTBA.

HoHHas cBA3b KaK KpalHUM Cllydail KOBAJICHTHOM IOJISIPHOM CBSA3U.

Merannuueckass XuMmHuueckass CBsi3b. OOmmue (¢u3nmyeckue CBOICTBa METaJlIOB.
3aBUCUMOCTB DJIEKTPONIPOBOJHOCTH METAIIOB OT TemnepaTrypsl. CraBel. UepHblE U IIBETHBIE
CIUIaBBI.

ArperaTHble COCTOSIHUS BemiecTBa. ['a3pl. 3akoH ABOraapo Juist ra3oB. MoJIsipHbI 00beM
ra3o00pa3HbIX BemecTB (TIpH H. y.). KugakocTu.



Bomopoanass xumuueckas CcBA3b. BojoponHas  cBs3p  Kak  0coObIi  ciryyaii
MEXMOJIEKYJISIPHOTO B3auMOJACWCTBHUS. MexaHu3m ee oOpa3oBaHHsS M BIMSHHE Ha CBONCTBA
BELIECTB (Ha IPUMEPE BOJIbI).

Tunber  kpucrammmyeckux — pemerok.  Kpucrammueckas — pemerka.  MoHHBbIE,
METAJNINYECKUE, AaTOMHBIE M MOJIEKYJISPHbIE KPUCTALINYECKHE PEUIETKU. AJUIOTPOIHUSL.
AmopodHbIe BemecTsa.

Uucrele BemectBa U cMmecH. CMecu M XMMMYECKHE COEIUMHEHHUS. | OMOreHHble U
rereporeHHple cmecu. MaccoBasg M oObeMHas J10JUM KOMIIOHEHTOB B cMecu. MaccoBas 10Jis
npumMmecen. Perienue 3a1a4 Ha MaCCOBYIO JIOJIO MPUMECEH.

Hucnepcubie cucrembl. [loHsiTue aumcriepcHOM cuctemsbl. JlucmepcHas ¢asza u
nucnepcuonHast cpena. Knaccuduxanus 1ucnepcHbIX CUCTEM.

DJIeKTPOJMTHYECKAS THCCOIUALMS

PaCTBOpBI. PaCTBOpBI KaK TOMOI'CHHBIC CUCTCMbI, COCTOAIIME U3 YaCTHUL paCTBOPHUTECIIA,
PacTBOPEHHOTO BEIIECTBAa W MPOJYKTOB MX B3aMMOJEWCTBHs. MaccoBasi J0Jii pacTBOPEHHOTO
BEIIECTBA. THIbI pACTBOPOB.

Teopust 3MeKTPOIUTHUECKON AUCCOLMALNU. DIEKTPOIUTHI U HEAEKTPoJuThl. CTeneHb
ANEKTPOJUTHYECKOW  auccommanui. CuibHbIE U cla0ble  DJEKTPOJIMTHL. Y paBHEHUS
ANEKTPOJIUTUUECKON JTUCCOIHAITIH.

Kucnotet B cBeTe TEOpUH DIEKTPOJUTHYECKOW muccommaruu. OOmme CBOWMCTBa
HCOPraHM4YCCKUX U OPTraHNYCCKUX KHUCIIOT. VYcnoBust TeueHus peaxunﬁ MCXKAY SJICKTPOJIMTAaMU
710 KOHII.

OcHOBaHMSI B CBETE€ TEOPUHU DJICKTPOJUTHYECKOW TUCCOIMAIINN, WX KIacCUUKanus U
o01re CBONCTBA.

Conu B cBeTe TEOPUH DJIEKTPOJIUTHUECKON AUCCOIUAINM, X KIacCUpUKAIuUsi U o0ume
cBoiicTBa. COJIM KHUCIIBIC U OCHOBHBIC.. DJICKTPOXUMHUYCCKHNA PSI HAIPSDKCHUH METAIIJIOB U €T0
MCI0JIb30BAHUE JJISl XapaKTEPUCTUKU BOCCTAHOBUTEIbHBIX CBOMCTB METAIIJIOB.

I'maponus. Cnywam rtuaponmsza coneid. Peaknus cpeast  (pH) B pacTBopax
TUJPOJIU3YIOIIUXCS COJICH.

XuMHYeCKHEe peaKkunu

Knaccudpukanuss xumuueckux peakuuil. Kriaccudukanuss mo dYHcCIy W COCTaBy
pearupymouux BeIecTB U MPOAYKTOB peakuu. Peakunu pa3nokeHust, COeIMHEHHUs], 3aMELECHUs
1 oOMeHa B HEOPraHUYECKOM XUMHUH.

TennoBoit 3h(hEeKT XUMHUECKHX pEakIuid. ODK30- M DSHIOTCPMHYCCKHE PpPEaKIIHH.
Tepmoxumuueckue ypaBHeHus. PacyeT KoJmM4ecTBa TEIUIOTBI IO TEPMOXHUMHUYECKUM
YPABHEHUSIM.

Ckopocte xuMuueckux peakuuil. [loHATHE O CKOpPOCTM XUMHUYECKUX PEaKLUi,
AHAIMTHUYECKOE BBIPAXKEHUE. 3aBUCUMOCTh CKOPOCTH PEAaKIMU OT KOHILIEHTpPAllMW, JaBJICHUS,
TeMIepaTypbl, NPUPOAbl PEArupyrolIuX BEHIECTB, IUIOMAANM HMX COIPHUKOCHOBEHUS. 3aKOH
JNEHCTBYIOLIUX Macc.

Karanu3. Kartanuzatopel. Kartanmms.. [lpumepsl KaramuTUyecKuxX MpPOLECCOB B
MPOMBIIIJICHHOCTH, TeXHUKe, ObITy. DepMeHThl U HUX OTIMYUS OT HEOPraHMYeCKHUX
Katanu3aTopoB. [I[pumeHeHne kaTanu3aTopoB U PEPMEHTOB.

Xumuyeckoe paBHoBecue. OOpaTumble W HEOOpPAaTUMBIE pPEAKIUU. XHUMHUYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIEHHUs Ha MPUMEPE MOJTyUYeHUsI aMMHUaKa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE  MPOUECChl.  OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. OKHUCIUTENb W BOCCTaHOBUTENb. OkucieHue M BoccTraHoBiieHHe. CocTaBleHHE
ypaBHEHU OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI METOJOM AJIEKTPOHHOTO OalaHca.
OOmue cBOWCTBa METAIOB. XHWMHUYECKHE CBOWCTBA METAUIOB KaK BOCCTAHOBHUTEIECH.
B3aumojeiicTBue MeTalsIoB € HEMeTajulaMHu, BOJOW, KHCIOTaMH U pacTBOPaMU COJIEH.
Meramiorepmus.

Kopposzus metamnoB. CriocoObl 3alIUTH METAJNIOB OT KOPPO3HUH.



OO1ue CBOICTBA HEMETA/UIOB. XHMMHYECKHE CBOMCTBA HEMETAIOB KaK OKHCIUTEIICH.
B3aumojeiictBue ¢ meTtajiaMu, BOJAOPOJOM M JIpYyrUMU HeMeTauiamu. CBOICTBa HEMETAIOB
Kak BOCCTAaHOBUTENEH. B3aumMoAeMCcTBME ¢ MNOPOCTBIMH M CJIOXHBIMH  BEIIECTBAMM-
OKHUCJIUTCIISIMH.

DNeKTpoan3. DIEKTPOIU3 PACTBOPOB U PACIUIABOB AJIEKTPOJUTOB HA MPUMEPE XJIOpUAA
HaTpusi. DIEKTPOJUTUUECKOE MoTydeHue antoMunus. [IpakTuueckoe 3HaUeHHE 3JIEKTPOJIN3A.

3akmouenue. [lepcrekTuBbI  pa3BUTHS XMMHUYECKOW  HAyKH A XHUMHYECKOIO
MIPOM3BOJICTBA. XUMHUSI U ITPOOIIEMa OXPAaHbI OKPYIKAIOLIEH CPEeIbl.

JdemoHcTpauum.

Pazmuuneie  popmer  Ilepumogmueckoit  cuctembr JI. W, MengeneeBa. Monens
KPUCTAJJIMYECKON pelieTku Xynopuaa Hatpus. OOpasibl MUHEPAIOB ¢ MOHHON KPUCTAJUIMYECKON
pELIETKON: KaJbIUTa, ranuTa. Moieny KpUCTaNIMYECKUX PEIIETOK «CYXOro JbAa» (WiIu HOAa),
anMasa, rpadura (uiu KBapia). Mojenb MOJIIpHOTO 0ObeMa ra3oB. Tpu arperaTHbIX COCTOSIHUS
BOoJbl. OOpa3ipl pa3InyHbIX JUCIEPCHBIX CUCTEM: 3MYJbCUHM, CYCHEH3UH, a’dpo30Jiel, reiaeil u
3oned. Koarymsauus. Cunepesuc. Dddext Tunnans. VcneiTanue pacTBOpOB 3JIEKTPOJHMTOB U
HEDJIEKTPOJIUTOB HA IMpEeAMET JUCCOLMAlMU. 3aBUCHUMOCTh CTEHEHH HJIEKTPOJUTHYECKON
JMCCOLMAMM YKCYCHOW KHCJIOTHI OT pa30aBiieHusi pactBopa. llpumepsl peakuuii MOHHOTO
oOMeHa, MIynuX ¢ o0pa3oBaHMEM OCaJKa, ra3a WM BOAbl. XMMHUYECKHE CBOWCTBA KHUCIOT:
B3aUMO/JICHICTBUE C METaUlaMHU, OCHOBHBIMM M aM(pOTEpPHBIMH OKCHAAMH, OCHOBaHUSIMU
(1emoyamMu ¥ HEPACTBOPUMBIMHE B BOJIE), COJIAMU. B3anmomelicTBrE a30THOM KUCIOTHI C MEJIBIO.
OOyrnuBaHue KOHIIEHTPUPOBAHHOM  CEpHOIMl KHMCIOTOM caxapo3bl. XHWMHYECKHE CBONCTBA
IeJIovei: peakius HeWTpalu3alud, B3aUMOJEHCTBUE C KHUCIOTHBIMM OKCHUAAMH, COJISIMU.
Pa3nokeHne HepacTBOPHMBIX B BOJIE OCHOBaHWM NpPH HarpeBaHUM. XHUMHYECKUE CBOMCTBA
COJIEH: B3aMMOJICUCTBUE C METAJJIAaMHU, KUCJIOTAaMH, IIEJI0YaMHM, C IPYrUMHU COJISIMU. ['maponus
KapOuga kanbius. M3zydenue pH pacTBOPOB rUapOSIU3YIOMIMXCS COJIEH: KapOOHATOB MIEIOYHBIX
METAJUIOB, XJIOPHJA U alleTaTa aMMOHHUSA. DK30TEPMHUYECKHE U IHAOTEPMUUYECKHE XUMHUYECKUE
peakuuu. TensoBble SBJIECHHS NPU PACTBOPEHUM CEPHOM KHUCIOTHI M aMMHUAYHOM CEIUTPBI.
3aBUCUMOCTb CKOPOCTH PEAKLHUU OT MPUPObI BEIIECTB HA IPUMEPE B3AUMOIEHCTBUS PACTBOPOB
Pa3IMYHBIX KHUCJIOT OJMHA KOBOM KOHIEHTPAlMU C OJMHAKOBBIMU KYCOUKaMH (TpaHyJIaMu)
LMHKA U OJMHAKOBBIX KYCOUKOB pPa3HBIX METAJUIOB (MarHus, LKMHKA, Xeje3a) C pacTBOPOM
COJISIHOM KHUCIIOTHL. B3anmoneiicTBie pacT BOPOB CEpHOM KHUCIOTHI C PacTBOpaMU THOCYIb(]ara
HaTpusi pa3IMYHONM KOHUEHTpAlMU M TemiepaTypbl. Moxens kumsmero cios. Pasnoxxenue
MepoKCcHia BOJOPOJa ¢ MOMOUIbI0 Heopranndeckux ka tanuzatopoB (FeCl2, KI) u npupoausix
00BEKTOB, cojepxkaliux Karana3y (celpoe Msco, KapTodens). [Ipocreiimine OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLMM: B3aUMOJCHCTBUME LIMHKA C COJIIHOM KHUCJIOTOM M JKele3a ¢
cynsarom meau (I1). Mogenp anekTpoiausepa. Moaens 3JeKTpOTU3HON BaHHBI [T TTOTYYCHUS
AIFOMUHHUSL.

JlabopaTopHble onbIThl. OrpeaesieHue TUMA KPUCTAIUIMYECKON pPEIIeTKH BEIIECTBA U
OIMCaHUE ero cBOMCTB. O3HAKOMJIEHUE C IUCIIEPCHBIMU CUCTEMAMHU.

Peakuuu, unymnme c oOpasoBaHueM ocajka, ra3a Wwin Bobl. BzanmoaeiicTBie CoasTHONM KHCIOThI
¢ nuHKOM, okcuaoMm Meau (I1), ruapokcumom memu (II), kapbonarom kanbius. BzaumopaeicTeue
pacTBopa THIPOKCHAA HATPUS C COJISHOM KHUCIOTOM B MPUCYTCTBUU (eHondranenHa, ¢
pactBopom ximopuna sxenesa (III), ¢ pactBopom conu amomuHus. B3aumopeiictBue pactBopa
cynbdara meau (II) ¢ sxene3oM, U3BECTKOBON BOJIOH, pacTBOpoM Xjopuaa kaueuus. [lonydenue
rUAPOKapOOHaTa KaJblUs B3aMMOJCHCTBHEM H3BECTKOBOW BOIbl ¢ okcuaoM yriepona (1V)
(BbIOBIXaeMBbIH  BO3AyX). lMcmblTaHme MHIMKATOPOM — PacTBOPOB  THAPOJHU3YIOLUIUXCS U
HETUJPOJIM3YIOIINXCS cosleld. Peakums 3amenieHuss MeAM >KeJIe30M B pacTBOpe cyib(ara
memu (II). Tloxydyenue Kuciaopoaa pasioKeHHEM MEPOKCHAA BOJOPOJA C MOMOMIBIO THOKCHIA
Mapranua. [lomydenue BoJIOpoAa B3aUMOJAEHCTBUEM KHUCIOTBI C LUHKOM. (O3HaKOMJIEHHE C
npernapatamy ObITOBOM XUMHH, COJEPIKALIMMHU YH3UMBI.

IIpakTnueckas padora Ne 1. [lonydeHue n pacrio3HaBaHUE Ta30B.

IIpakTuueckas padora Ne 2. PemieHue 5KCIEpUMEHTANbHBIX 3ajad Ha HMJAECHTH(UKALNIO
HEOPraHMYECKUX U OPraHUYECKUX COECTMHEHUM.



IIpakTnueckas padora Ne 3 (11 AByX4acoBOro BapuaHTa M3ydeHMs Kypca). I'eHernueckas
CBSI3b MEXK/Y PA3JIMYHBIMU KJIACCAMHU HEOPraHUYECKUX M OPraHUUYECKUX BEILECTB.

TemaTu4yeckoe IIAHUPOBAHUE

10 knacc (34 yaca)

XUMUYECKUMN OKCIICPUMCHT

Ne Paznen / Koa ConepxxaHue BOCIUTAHUS Koua- | Koa-Bo

yp Tema ypoka uyec BO MPaKT.

OK TBO KOHT. | padot

a 4aco padort

B
1 | Tema 1. [Ipenmer 2 Ymemesennoe gocnumanue-
OpraHu4eCcKO XHUMHU. dopmynpoBaTh OCHOBHBIE
Teopus crpoenus TIOJIOKECHHSI TEOPHH
OpraHUvecKuX XUMHYECKOTO CTpOCHWUS,
COEIMHEHUI pa3nuyarhb TIOHSATHUS
«BAJIEHTHOCTb» U «CTEINEHb
OKHUCJICHHSD)
2 Tema 2. YraeBogopoaei u | 12 Ymcmeennoe  6ocnumanue - |1

WX TIPUPOTHBIE HCTOUHUKHU yCTaHaBJINBATh MPUYHHHO-
CIIEICTBEHHYIO CBS3b  MEXIY
COCTaBOM, CTPOEHHEM MOJIEKYII,
CBOWCTBAMH ¥ TPUMEHEHHUEM
Ppa3IUYHBIX YIJIEBOJIOPOJIOB. .
I padsicoancko-nampuomuyeckoe
gocnumaHue-0CO3HaBaTh
3HaYUMOCTh ponu
OTE€YECTBEHHOTO  Y4YEHOTO B
MOJIy4EeHU N MIepBOTO
CUHTETHUYECKOTO KayuyyKa.
Oxonocuyeckoe ocnumanue -
OCO3HAaBaTh HE0OX0IMMOCTD
XUMHYECKHUX croco0oB
MOBBIIICHUS] KauyecTBa OCH3MHA,
OCO3HAaBaTh HE0OX0IMMOCTD
ra3uukanu KaMEeHHOTO YIJid
KaK aJlbTepHATUBBI IPUPOJHOMY
rasy.

3 | Tema 3. 14 Ymcmeennoe  6ocnumanue - |1 1
Kucnoponoconepxariue yCTaHaBIUBATh IPUYMHHO-
OpraHHyYecKue CIIEICTBEHHYIO CBS3b  MEXIY
COCIMHEHMUS. COCTaBOM, CTPOEHHEM MOJIEKY,
AzoTconepxaiue CBOMCTBAMH U NIPUMEHEHUEM
OpraHu4eckue OpPraHUYeCcKUX COEJIMHEHUH.
COEIMHEHUS HabGmtonate,  caMoCTOSITENTLHO

POBOJIUTH u OTMCHIBATH




Tema 4. Opranuueckas
XUMHUS ¥ 00IECTBO

Ymemeennoe eocnumanue -
yCTaHABJIMBATh 3aBUCUMOCTD
MEXy GPU3NIECKUMU
CBOMCTBAMHU JKMPOB, COCTaBOM
UX MOJIEKYT U
POUCXOXKACHUEM.
30oposvecobepecarouee
gocnumanue - co0JI01aTh
paBuiia 6e301acHOTO
oOparteHus ¢ GEeHOTIOM.
DKonoeuueckoe socnumanue -
co0JII0/1aTh MpaBuiia
9KOJIOTUYECKH TPAMOTHOTO U
0e30macHOro 00paleHus C
dbopmanbaeruIoMm, ¢
KapOOHOBBIMHU KHCIIOTAMH.
I pasicoancko-nampuomuyeckoe
socnumarue - 0ObICHSTD,
MIOYEMY MBI MOXKEM TOPIUTHCS
JOCTH)KCHUSIMH OT€UECTBEHHOM
OPraHN4YeCcKO XUMHH.

PesepBHOE Bpems

1

Hroro

34

11 knacc (34 yaca)

n/n

Paznen /
Tema ypoka

Kom
YecTB
0
JacoB

Conep:xaHue BOCIMTAHUS

Ko.1-
BO
KOHT.

KoJu-Bo
NPAaKT.
padoTt

Tema 1. Ctpoenue
BEIECTBA

9

Ymcemeennoe  socnumanue -
XapaKkTepu30BaTh CITOKHOE
CTPOEHHUE aTOMa KaK CHCTEMBbI,
COCTOSIICH n3 siapa Hu
3JIEKTPOHHOM 000JIOYKH.
XapakTepu3oBaTh YpOBHU
CTPOEHUS BEILIECTBA.
I'pasicoarnckoe —
nampuomuyeckoe BOCIIUTaHUE -
TOPAUTHCA BKJIAJOM POCCUUCKUX
Y4€HBIX B MHPOBYIKO HAYKY,
TOPAUTHCA JIOCTYDKCHHUSIMHA
OTEYECTBEHHOM XHUMHUMW.

padoTt

Tema 2. Xumuueckue
peaxiuu

12

Ymcmeennoe  eocnumanue -
yCTaHaBJIMBATh 3aBHCHUMOCTh
CKOPOCTH XUMHYECKOW PEAKINU
OT TpPUPOIBl  pearupyromux
BEUIECTB, UX KOHIIEHTpAlUM U
IUIONIAd  CONPUKOCHOBEHHMS,
OpOBOJUTh,  HAOMIOAATh U
OTIHCHIBATh XUMUYECKUN
9KCIEPUMEHT.




Tema 3. Beuiecrsa u ux
CBOMCTBA

Ymcemeennoe  6ocnumanue -
OTIMCHIBATh HEOPraHUYECKHE U
OpraHUYeCKHUX BEIIECTBA,
MIPOBOJIUTb, HaAOIIONATh u
OIUCBHIBATH XUMHUYECKUU
OKCIIEPUMEHT
30oposvecobepecarouee
gocnumanue -TUIAHUPOBATH,
MPOBOJUTD, HaOJIIOATh u
OTIMCHIBATh XUMHYECKUN
OKCIIEPUMEHT C COOJIOACHUEM
NPaBUJI TEXHUKH OE30MTaCHOCTH.
AprymMeHTupoBaTh
HE00XOIUMOCTh XUMHYECKOH
IPAaMOTHOCTH KaK KOMITOHEHTA
o0111el KyabTyphl YeIOBEKa,
YMETh MMOJTY9aTh HEOOX0 UMY
MH(}OPMALIMIO C MAPKUPOBOK Ha
YITAKOBKAX Pa3IUIHBIX
MTPOMBIIIIJICHHBIX H
ITPOJIOBOJILCTBEHHBIX TOBAPOB

Tema 4. Xumus u
COBPEMEHHOE OOIIECTBO

Ymcmeennoe  socnumanue -
dbopmyIHpOBaTh obmue
Hay4IHBIC TIPUHITAITBI
XHUMHYECKOTO  TPOM3BOJICTBA.
DKronoeuueckoe eocnumanue -
XapakTepu3oBaTh XUMHUYECKYIO
TEXHOJIOTHIO Kak
TIPOM3BOIUTEILHYIO CHITY
o0mecTBa, apryMEHTHUPOBATh
HEOOXOJIMMOCTh  XMMHUYECKOH
IPaMOTHOCTH KaK KOMIIOHEHTa
oOmield  KyJlbTypbl — YeJIOBEKa.
300oposvecbepecarowyee
gocnumawnue - yMETh TOJIy4aTh
HEOOXOAMMYI HH(pOpPMAIHIO C
MapKHpPOBOK  Ha  yIaKOBKax
pa3IMYHBIX TPOMBIIIJICHHBIX H
POJIOBOJILCTBEHHBIX TOBAPOB

Hroro

34
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