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Pabouas nporpamma paspaboTaHa Ha OCHOBE TpeOOBaHMH K IUNIAHUPYEMBIM pPe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOTpaMMBbI cpeHero oomero oopazoBanus MKOY COII Nel7 p.m.
OpTHI.
Pabouas nporpamma BKIIt04aeT B ce0sl IJIaHUPYEMBbIE Pe3yJIbTaThl 00yUeHHUs, COAEpIKaHue,
TEeMaTU4YeCcKoe IMIAaHNPOBAHUE.
Y4eOHuKHU:
I'a6puensu O.C. , Octpoymosa N.I'. , CnagkoBa C.A. Xumus. 10 kiacc. ba3oBsiii ypoBeHb. — M.
[Ipocsemenue, 2019
I'a6puensn O.C. , Octpoymosa N.I'. , CnagkoBa C.A. Xumus. 11 kinacc. ba3oBsiii ypoBeHb. — M.
[Ipocsemenue, 2020
Mecro yuebHoro npeaMera «Xumus» B yaeoHoMm mane MKOY COLI Ne 17 p.i. FOpte1 —
o0s13aTeNbHas yacTb. Y pOBEHb IIOJrOTOBKU ydaluxcs — 0a30BbIH.

KonngecTBo yueOHBIX 4acoB

Knacc KonnyecTBO 94acoB B roj KonnuecTBO 4acoB B HEAEIIO
10 35 1 yac B HeneIro
11 34 1 yac B HenemrO

1. INTAHUPYEMBIE PE3YJIBTATHI
JInuHOCTHBIE, MeTanpeAMeTHbIE H NIPeIMeTHbIE Pe3y/IbTaThl 0CBOCHHUSI Kypca
OOyueHre XUMUU B CpelHEH IIKoJie Ha 0a30BOM ypOBHE IO JJAaHHOMY KYypCY CIOCOOCTBYET

JOCTHKEHHUIO 00YYaIOIMMHUCS CIIEAYIOIINUX JIUYHOCHHBIX PE3YbMamog.

1) dyBcTBa ropIOCTH 32 POCCHUICKYIO XUMHYECKYIO HAYKY U OCO3HAHUE POCCHHCKON TPasKIaHCKON
UJCHTUYHOCTU — 8 YEeHHOCMHO-0PUEeHMAaAYUoHHOU cghepe,

2) 0CO3HaBaTh HEOOXOIAMMOCTh CBOCH IMO3HABATEIBHOW JCATCIBHOCTH U YMEHHUE YIPABIATH €IO,
TOTOBHOCTb M CIIOCOOHOCTh K €CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEHl )KU3HM; NMOHMMaHUE
BAXHOCTH HENPEPBIBHOIO 00pa3oBaHMs Kak (akToOpy YCHEIIHON MNpodeccuoHaIbHON H
OOIIECTBEHHON JEATENbHOCTH; — 6 Hno3HaeamenbHou (KOTHUTUBHOW, WHTEIUIEKTYyaJbHOM)
cghepe

3) roTOBHOCTH K OCO3HAHHOMY BBIOOpPY AanbHEiIIeil 00pa30BaTEbHON TPACKTOPUH Wi Chepbl
po¢eCCUOHAIBHON IEATEILHOCTH — 8 mMPY008ol chepe;

4) HenpusTHE BPEAHBIX MPHUBBIYCK (KYPEHHs, YIOTPEOICHHS aIKOTroJisi U HAPKOTUKOB) HA OCHOBE
3HAHUN O TOKCUYECKOM U HApKOTUYECKOM JIEHCTBUH BEILECTB — 6 chepe 300posbechepedcenisl
u be3onacHozo 0bpasa HCU3HU,

Memanpeomemnuvimu pe3ynbmamamu OCBOCHUS BBITYCKHUKAaMH CpEIHEM IIKOJIBI Kypca

XUMHH SABIISIOTCS:

1) wucnonv3zo6anue OCHOBHBIX METOJOB TMO3HAHHUS (OMpPE/CICHUE UCTOYHUKOB YICOHOH U HAyIHOM
uHpopMalny, MoJlydeHre 3Toi MHpopMaluy, e€ aHalu3, U yMO3aKIIOUEHHUS Ha ero OCHOBE,
M3TOTOBJIEHHUE U Mpe3eHTalMsI HHPOPMALIMOHHOTO MPOAYKTa; IPOBEICHHE SKCIIEPUMEHTA, B TOM
qHcIie U B IPOLIECCEe CCIIEeI0BATENbCKOM IeATEIbHOCTH, MOJIETMPOBAHNE U3Yy4aeMbIX OOBEKTOB,
HaONo/leHne 3a HHUMH, MX U3MepeHHe, (uKcalus pe3ylbTaToOB) U UX HpUMeHeHue IS
MTOHMMAaHHUS Pa3IMYHbIX CTOPOH OKPYXKAlOIIEeH JEHCTBUTENBbHOCTH;

2) enadeHue OCHOBHBIMH HMHTEIUICKTYAIbHBIMH OIEpalUsMHi (aHAU3 W CHUHTE3, CPaBHCHHE W
cucremMarusanus, o0O0OIIeHHe W KOHKpeTH3alus, KiacCu(UKauus M IOMCK aHaJIOToB,
BBISIBJICHHE MPUYMHHO-CIEJICTBEHHBIX CBfA3€H, (OpMynHpoBKa TUIIOTE3, HMX IpOBEpKa H
(bopMyIHMpOBKa BHIBOJIOB);

3) nosnanue OOBEKTOB OKPYKAIOIIEr0O MHpa B IUIAHE BOCXOXICHHS OT a0CTPAaKTHOTO K
KOHKpETHOMY (0T OOIIIEro 4epe3 YaCcTHOE K EMHUIHOMY);

4) cnocobHocmb BHIIBUTATH UIICH U HAXOAUTH CPEACTBA, HEOOXOJUMBbIC JIJISl UX JOCTHKCHHUS,

5) ymenue GopMynHpOBaTH LENH U ONPEACIATH 337a4d B CBOCH MO3HABATEIBHOM JESTEIbHOCTH,
OIIpEeNIeNIATh CPEACTBA IS JOCTUKEHHUS LeJIed U pPelleHns 3a/ad;



6) onpeodensimsv pasHOOOpPA3HBIC UCTOYHHUKH TOJYYCHUS] HEOOXOAMMOW XHMHUYECKONH WH(POPMAIIHH,
YCTaHOBJIGHHE COOTBETCTBHS COJEpXaHUS W (OPMBI TPEACTaBICHUS WHGPOPMAIIIOHHOTO
NPOJIyKTa ayIUTOPUH;

7) yMeHue IPOAYKTUBHO OOLIATHCS U B3aMMOJACHCTBOBATh B MIPOLIECCE COBMECTHOM JESITEILHOCTH,
YYHUTBIBATh MMO3UIUU IPYTUX YYACTHUKOB JIESTEIbHOCTH, 3P ()EeKTUBHO pa3peiiaTh KOH(IUKTHI,

8) comosnocmb K KOMMYHUKanuu (NPEICTAaBISATh PE3YNbTaThl COOCTBEHHOW IT03HABATEIBHOM
JEATEIILHOCTH, CJBIILATh U CIYIIATh OMMIOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MMO3UIIUIO);

9) yMeHue MCHIONB30BAThH CPEICTBA MHPOPMALMOHHBIX 1 KOMMYHHKAIMOHHBIX TEXHOJIOTHH (Jaee
— UWKT) B pelieHUM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3allMOHHBIX 3a1ad C

cobmroieHreM  TpeboBaHMI 9PrOHOMHKH, TEXHHUKH 0e3omacHoCTH, THTHEHBI,
pecypcocOepekeHusl, IPAaBOBBIX M ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOW 0€30I1aCHOCTH;

10) 61a0enue A3bIKOBBIMU CPEICTBAMHU, B TOM YHCIIC U SI3BIKOM XUMHUU — YMEHHE SICHO, JIOTUYHO U
TOYHO M3J1araTh CBOK TOYKY 3PEHHS, MCIOJIB30BaTh aJICKBATHBIC SI3BIKOBBIC CPEICTBA, B TOM
YHCIIEe ¥ CUMBOJIbHBIE (XUMHUYECKHE 3HAKH, (OPMYJIb U YPaBHEHHS).

Ilpeomemuvimu peynromamamu v3yueHus XMMUM Ha 0a30BOM YPOBHE Ha CTYICHH CPEIHETO
o01ero 00pa3oBaHus SIBISIOTCS CIIEAYIONINE PE3yIbTATHI.

I. B no3naBartenbHOIi cepe:

1. 3suanmue (noHumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaXHEHIIMX TeOpuil Kypca
OpraHUYECKOM U OOIIEH XUMHH;

2. ymeHue HAONIONATh, ONHUCHIBATH, (UKCHPOBATH PE3YyJIbTATHl M JIENaTh BBHIBOJBI Ha OCHOBE
JICMOHCTPAIIMOHHBIX U CaMOCTOSITEIILHO MPOBEAEHHBIX 3KCIIEPUMEHTOB, MCIOJB3YS U 3TOTO
POIHOM (PYCCKUI MIIN HHOMW) SI3BIK H A3bIK XHMUH;

3. ymeHue xiacCU(PUIMPOBATH XUMUYCCKUE AIIEMEHTHI, MPOCTHIC BEIECTBA, HEOPTaHHMUYCCKHUE H
OpPraHMYECKUE COCMHEHHSI, XHMHUYECKHE TTPOLECCHI;

4.  ymeHue XapaKTepH30BaTh OOIIME CBOWCTBA, MOJYYCHHE U NMPUMEHEHUE HM3YYCHHBIX KIIACCHI
HEOPraHWYeCKUX M OPraHMUYECKHUX BEIIECTB U UX BAXHEHIINX MPEICTaBUTENCH;

5. onuceiéamv KOHKPETHBIE XMUMUYECKUE PEAKIUH, YCJIOBHS WX TPOBEACHUS U YIPABJICHHS
XMMHUYECKHMU TIPOIECCaAMH;

6. ymMeHue TPOBOAMTH CAMOCTOSTCIBHBI  XUMHUYECKHH  OKCIIEPUMEHT ¥  HaOII0AaTh
JIE€MOHCTPAIIMOHHBIN SKCIEPUMEHT, (PUKCHPOBATH PE3YyNIbTaThl U JeTaTh BHIBOABI U 3aKIIOUCHHS
0 pe3yJabTaTaM;

7.  npocHo3upoeams CBONCTBA HEM3YUCHHBIX BEIIECTB IO aHAJIOTUHU CO CBOMCTBAMHU M3y4YEHHBIX Ha
OCHOBE 3HAaHUS XUMUYECKUX 3aKOHOMEPHOCTEI;

8. onpedensmv WCTOYHUKM XHMHUYECKOW WH(POpPMAIMH, IONYy4YaTh €€, MpPOBOAMTH aHAIU3,
W3rOTaBIMBATH MH(GOPMAIIMOHHBIH POIYKT U MPEICTABIISTH €T0;

9. ymems nonvzoeamuvcsi 0OSM3aTENBHBIMU  CIIPABOYHBIMH ~ MaTepHanaMu: llepuonmdeckoit

cucteMol  xmMmuueckux  asemeHtoB  JI. 1. Menneneesa, Tabnuue  pacTBOPUMOCTH,
JJIEKTPOXUMHUUYECKUM PSIOM HAIPSHKEHUHW METAIUIOB, PANOM JJIEKTPOOTPULATEIBHOCTH — JUIA
XapaKTEPUCTHUKUA CTPOCHHUS, COCTaBa M CBOMCTB aTOMOB XMMHYECKUX deMeHTOB |—IV mepuooB u

00pa30BaHHBIX UMU MPOCTHIX U CIIOKHBIX BEIECTB;

10. ycmanognenue 3aBUCUIMOCTH CBOWCTB M MIPUMEHEHHS BKHEUIIINX OPTaHMYECKHX COSIMHEHHH

OT UX XMMHYECKOIO CTPOEHHUS, B TOM YHCIE€ U OOYCIOBJICHHBIX XapaKTEPOM 3TOTO CTPOEHUS

(mpeaenbHBIM UM HETIPEAEIbHBIM) U HAJIMYMEM (PYHKLIMOHAIBHBIX IPYIIIL;

11. mooenuposanue MONEKY HEOPraHUUYECKUX U OPTaHUYECKUX BEIIECTB;

12. nonumanue XWUMHUYECKON KapTUHBI MHUpa KaK HEOTHEMJIEMOH YaCTH IIEJIOCTHOW HAyYHOH

KapTUHBI MUDA.

Il. B ueHHocTHO-OpMeHTAUMOHHOI cdepe — QopMupoBaHrue COOCTBEHHON MO3UIUH TIPU
OLIEHKE TMOCJIEICTBUN U OKpYXKarolled cpeabl ACSITEIbHOCTH YEJIOBEKA, CBA3AHHOW C
MIPOU3BOJICTBOM U NEPepabOTKON XUMUYECKUX MTPOAYKTOB;

Il B TpynoBoii cdepe — nposedenHue XUMHUECKOTO SKCIIEPUMEHTA; pa3eumue HABBIKOB
yueOHOH, MPOEKTHO-UCCIIEN0BATEIbCKOM M TBOPYECKOM MAEATENILHOCTU IpPHU BBINOJHEHUU
UHIUBUAYAJIBHOTO IIPOEKTA M0 XUMHUH;



B cdepe 310poBoro odpasza Ku3HU — coba00eHue TIPaBUI OE30MacHOTO OOpallieHus ¢
BCIIECTBAMH, MaTepHajaMH; OKa3aHWE IMEePBOM IOMOIIM IPU OTPABICHHUAX, OXKOrax WU
TpaBMax, MOJYYCHHbIX B pE3yJIbTaTe HApYIICHUS NPaBWI TEXHUKHA OE30MACHOCTH IPH
paboTe ¢ BelecTBaMH U 1ab0paTOpHBIM 000PYIOBAHHUEM.

B pe3yabTare usyuenusi yaeOHOro npeamera «XuMush> Ha YpOBHe CpeHero 001ero
o0pa3oBaHus BbINYCKHUK 11 Kjacca Hay4uTes:

pacKpbIBaTh Ha MPUMEPAX POJIH XUMUU B POPMUPOBAHUU COBPEMEHHOW HAYYHOU KAPTHUHBI
MHpa U B IPAKTUUYECKOMN JCATEIHHOCTH YEJIOBEKA;

JIEMOHCTPHUPOBATH HA IMPUMEPaX B3aUMOCBSI3b MEXKYy XUMUEH U IPYTUMHU €CTECTBEHHBIMU
HayKaMu;

packpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPHH XUMHUUYECKOro cTpoeHust A.M. bytiepona;
noHuMath gusnueckuii cmuica [lepuoaumueckoro 3akona .M. MenneneeBa u Ha ero OCHOBE
OOBSCHSTH 3aBUCUMOCTh CBOWCTB XMMHYECKHX JJIEMEHTOB W OOPa30BaHHBIX UMHU BEIIECTB
OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

OOBSCHATH NPHYMHBI MHOTOOOpa3Hs BEIICCTB HAa OCHOBE OOIIMX IPEACTABICHHH 00 HX
COCTaBE M CTPOCHUHU;

MPUMEHATHh MPaBWIA CUCTEMATHYECKON MEXKIyHApOIHOM HOMEHKIIATYphl KakK CpeiCTBa
pa3nuYeHUs U WICHTU(UKAIIMKA BEIIECTB 110 UX COCTaBY M CTPOCHUIO;

COCTaBIISITh MOJIGKYJISIPHBIE U CTPYKTypHble (OpPMYIIbI OPraHUYECKUX BEIIECTB Kak
HOCcUTENe WH(OpMAIMM O CTPOSHUHU BEIIECTBA, €r0 CBOMCTBAX W MPUHAJICKHOCTH K
OTpeieIEHHOMY KJIacCcy COeIUHEHHI;

XapakTepU30BaTh OPraHUYECKHE BEIIECTBA II0 COCTaBY, CTPOCHUI0O U CBOWCTBaM,
YCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBA3M MEXAY JaHHBIMH XapaKTePUCTUKAMU
BEIIECTBA;

MPUBOAUTH TPUMEPHl XMUMHYECKUX PEaKUUi, PaCKpPBIBAIOIIMX XapaKTepHbIE CBOMCTBA
TUMMYHBIX MPEJCTABUTENEH KJIACCOB OPraHWYECKHUX BEIIECTB C LENbI0 X UJICHTU(DHUKAIINN
1 00BSICHEHHS 00JIaCTH PUMEHEHUS;

MPOTHO3UPOBATH BO3MOXXHOCTh MPOTEKAHHS XUMHUYECKHX PEaKIMii Ha OCHOBE 3HAHHUM O
TUIMAX XUMUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKI[MOHHOW CIIOCOOHOCTH;
UCIIOJIb30BaTh 3HAHMUS O COCTaBE, CTPOCHHMM M XHMHYECKHMX CBOWCTBAX BEUIECTB IS
0€30MacHOT0 MPUMEHEHUS B IPAKTHUECKOH 1eATeIbHOCTH;

MPUBOAUTH MPUMEPHI MPAKTHUECKOTO MCIOIB30BAHUS MPOAYKTOB IepepaboTKu HEPTH U
MPUPOJTHOTO Ta3a, BHICOKOMOJEKYJISIPHBIX COEAUHEHUN (MONMMATHICHA, CHUHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OMBITHI TI0 PACMO3HABAHMIO OPraHUYECKUX BEIICCTB: TIHUIIEPUHA, YKCYCHOMU
KHUCJIOTBI, HEMpPEACNbHBIX XUPOB, TJIFOKO3bI, Kpaxmasa, OeJIKOB — B COCTaBE IHUIIEBBIX
MPOJYKTOB U KOCMETUUECKHUX CPEJCTB;

BIIAJICTh TIpaBUJIAMHU W TIpUEMaMu O€30MacHOM paboOThl C XMMHUYECKMMHU BEIIECTBAMHU U
1a00paTOPHBIM 000PYIOBAaHUEM;

YCTaHABIWBATh 3aBUCHUMOCTb CKOPOCTH XHUMHYECKON PEAKIMA W CMEIIEHUS XUMHYECKOTO
paBHOBECHsI OT PA3IMYHBIX (HDAKTOPOB C IEIBI0 OMpPENeNICHUs ONTHMAIbHBIX YCIOBUUN
MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

MIPUBOAUTH IPUMEPHI THIPOJIN3a COJICH B TOBCEHEBHOMN KU3HU YEITOBEKA;

NPUBOAUTH  TPUMEPHl  OKHUCIWUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIMA B TPHPOJE,
MMPOM3BOJICTBEHHBIX MPOIECCaX U KU3HEACITEIHPHOCTA OPTaHU3MOB;

MPUBOJUTH TPUMEPHI XUMUYECKUX PEaKIIU, PACKPBIBAIOIINX OOIIHEe XUMUYECKUE CBOMCTBA
MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAILIIOB;

MPOBOJIUTh PpacyeThl HA HAXOXKJECHHUE MOJIEKYISIPHOU (OPMYJIBl  YIJIEBOJOPOJA IO
MPOYKTaM CTOpPaHUs U 1O €r0 OTHOCUTEIBHOU TUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJSIIUX B €TI0 COCTAB;



e BIQJETh MNpaBWJIAMH O0€30MacHOr0 OOpalleHUs] C EIKUMH, TOPIOYUMH M TOKCHUYHBIMH
BELIECTBaMHU, CPEJICTBAMU OBITOBOM XHUMHH;

® OCYIIECTBIATh NOWUCK XHMMHUYECKOH wuH(pOpMAIMM TO Ha3BaHWUAM, HJICHTH(UKAaTOpaMm,
CTPYKTYpPHBIM (hOpMyJIaM BEIECTB;

® KPUTHYECKU OIICHUBATh U MHTEPIPETHPOBATH XUMUYECKYIO MH(DOPMAIIHIO, COAECPKAIIYIOCS
B COOOILIEHHUSX CpeACTB MaccoBoil uH(popmanuu, pecypcax HWHTepHera, Hay4HO-
MOMYJISIPHBIX CTaThAX C TOYKM 3pPEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTU B LEJAX
BBISIBJICHHSI OIIMOOYHBIX CYXKACHUHN U (popMUpOBaHHS COOCTBEHHOMN MO3UIINH;

® [IPEACTABIIATh MYTH pPEIIECHHUS TI00ATBHBIX MPOOJeM, CTOSIIMX TIepell YeIOBEYECTBOM:
HKOJIOTUYECKUX, YHEPT€TUIECKUX, CBIPHEBBIX, U POJIb XUMHH B PELICHUN ITUX MPOOIIEM.

BhInyCKHUK NMOJYYUT BO3MOKHOCTb HAYYUThCSH:

® WJUIFOCTPUPOBATH HA MPUMEPAX CTAHOBJIEHHE U 3BOJIIOLIMI0 OPraHUYECKONM XUMHUU KaK HayKu
Ha pa3JuYHbIX UCTOPUUYECKHX ITAIaxX €€ pa3BUTHUS;

® KCIIOJB30BAaTh METOJIbI HAYYHOTO IIO3HAHWSI TIPU BBINOJIHEHUH IPOCKTOB M y4eOHO-
HCCIIE0OBATENIbCKUX 3a/1a4 MO U3YyYEHHUIO CBOMCTB, CIIOCOOOB MOJYYEHHUSI U PACIO3HABAHUS
OpraHUYECKUX BELIECTB;

® OOBSICHATH MPUPOJY U CIIOCOOBI 00pa30BaHUS XUMUUECKON CBSI3M: KOBAJIEHTHOM (TIOJISPHOM,
HEMOJIIPHOMN ), MOHHOM, METAJUTMYECKOM, BOJIOPOIHON — C LIETBbI0 OMPEENICHNs XUMUYECKON
AKTUBHOCTH BEIIECTB;

® YCTAaHABJIMBAaTh T'€HETUYECKYID CBS3b MEXKIY KJIacCaMH OPraHUYECKUX BEUIECTB A
00OCHOBaHHUS MPHUHIMIIHAAILHOW BO3MOXXHOCTH TOJYYCHHsS] OPraHUYeCKUX COECIUHEHUN
3a/IaHHOTO COCTaBa U CTPOCHMS;

e YCTaHABJIMBATh B3aUMOCBS3H MEXIYy (pakTamMu M TeOpHeH, MPUYMHON U CIIEJCTBHEM MpU
aHanu3e MpoOJIeMHBIX CUTyallMid U OOOCHOBAHMM MPUHUMAEMBIX pPEIICHWH Ha OCHOBE
XUMHYECKUX 3HAHUM.

2. Copep:xaHue y4e0HOT0 nmpeaMera

Coaepxxanue kypca. 10 knacc. bazoBblil ypoBeHb

Teopus cmpoenusa opzanuuveckux coeounenuii A. M. Bymnaepoea. IIpeomem opzanuueckoii
xumuu. Opzanuueckue ewjecmea: npupooHvle, UCKyccmeenHvle u cunmemudeckue. Ocobennocmu
cocmasa u CmpoeHusi Op2anudeckux eeujecms. Bumanuzm u e2o kpax. Ilonsmue 06 y2neooopooax.
OcHOBHBIC IOJIOKEHMSI TEOPHM XHMMH4YECKOro crpoenusi bByriaeposa. BaneHTHOCTS.
CrpykrypHble (POpMYIIbI — IOJIHBIE U COKpaléHHbIe. [IpocThie (olMHApHbIE) U KpaTHbIE (JIBOMHBIE
U TpoiiHbIe) cBs3u. M30Mephl u n3oMepust. B3aumMHoe BIusiHUE aTOMOB B MOJIEKYJIE.
Jlemoncmpayuu. Hexoropble 001iMe XMMUUYECKHUE CBOMCTBA OPraHMYECKUX BELIECTB: UX TOPEHHE,
IUIaBJIeHHe U oOyriuBaHue. Mopenu (IIapocTep)KHEBble M OOBEMHBIE) MOJIEKYNI OPraHUYECKUX
COEIMHEHMH pa3HbIX KjaccoB. OnpeieneHne IEeMEHTHOTO COCTaBa OPTraHUYECKUX COETMHEHUH.
Jlabopamopnwie onvimoi. VI3roTOBIEHNE MOENIEH OPIraHUYECKUX COEMHEHUN.

YriieBo10poibl U UX NPHPOIHBbIE HCTOYHUKHU

IIpeneabHnbie yrieBoaopoabl. AnkaHbl. OnpeneneHue. ['oMOIOrM4ecKuil psal aJKaHOB U €ro
obmas dhopmyna. CTpykTypHast ©3oMepust yriepoaHou 1enu. Pagukansl. Homenknarypa aqkaHoB.
XHWMHYECKHE CBOWCTBA AJIKAaHOB: IOPEHHUE, PEAKIUM 3aMElIEeHUs (TaJOreHUpPOBAHME), PEaKLIU
pa3ioKeHUsl MeTaHa, peakiys AerHIpUPOBaHNUs ITaHA.

HenpenenbHble yrieBoaopoabl. AJiKeHbl. OtuieH. [oMoorMueckuii  psii  aJKEHOB.
Homenxnarypa. CrpykTypHas uzomepus. lIpomblllUIeHHOE NOJydyeHUE aJKEHOB: KPEKUHT U
JIETUAPUPOBAHME aKaHOB. Peakuus Jneruapatanuy 3TaHONA, Kak JIabOpaTOpHBIA Ccrocod
MOJIy4YEHUsl  ATUJICHA. Peakuuu mpucoeaMHEHUs: THApaTalus, THUIPOraJoreHUupOBaHUE,
rajoreHupoBanue, nonuMepusauuu. IlpaBmio  MapkoBHukoBa.  OKHCIEHHE ~ QJIKEHOB.
KauecTBeHHBIE pEaKIIMM Ha HENPEIEIbHBIE YIIIEBOAOPOIBL.



Auaxkaguennl. Kayuykn. Homenxiarypa. Conpsok€HHble queHsl. byraguen-1,3, usonpen. Peakuus
JleGenea. Peaknuu mpucoenvHEeHHs ankagueHOB. Kaydyku: HaTypalbHBIA, CHHTETUYECKHE
(OyTaaneHoBBIH, H30NPEHOBLIN). Bynkanuzamnus kayuyka. Pesuna. D00HHUT.

Aaxuabl. OOmiasg XapakTepucTHKa roMoJsiorndyeckoro psja. CrnocoObl oOpa3oBaHus Ha3BaHWUH
QIKUHOB.  XMMHYECKHME  CBOMCTBA  alCTWICHA: TOPEHHUE, pEaKkUUu  [PUCOCIUHEHUS:
I'MJIpOrajoreHnpoBaHue, rajloreHupoBanue, ruaparanus (peakuus Kydeposa), — ero nonyuenue u
IIPUMEHEHHE. BUHWIXJIOpU U €r0 MOJUMEPU3aLHsl B IIOJUXJIOPBUHNAIL.

ApeHbl. beH3011, Kak IpeICTaBUTENb apOMAaTHYECKUX YIIIEBOAOPO0B. CTPOCHHE €ro MOJIEKYJIbl U
CBOWCTBa (M3MYECKHME M XHWMHYECKHE CBOICTBAa: TOpEHHME, pEaKIHH 3aMElIeHHS —
rajoreHupoBaHue, HuTpoanue. [lonyueHue u npumeHeHue GeH3o7a.

IIpuponnbiii u momyTtHbIid ras3pl. CocraB NpUpoAHOro rasa. Ero HaxoxJIeHue B IPUPOAE.
IIpenmymiecTBa NpUPOJHOro raza Kak TOIUIMBA. XUMHUECKas INepepadoTKa MPUPOJHOro rasa:
KOHBepcusl, upoau3. CuHTEe3-ra3 U ero NpuMEHEHHE.

ITonytHble ra3sl, ux cocraB. llepepaboTka MONMYTHOro rasa Ha (pakiuu: CyxXxoW ras, IpoNaH-
OyTaHOBasi CMeCh, Ta30BbIi OCH3UH.

Hedgth u cnocodbl eé mepepadorku. CoctaB HedhTu u e€ mepepabOTKa: MEperoHka, KPEKUHT,
pudopmunr. Hedrenponykrel u ux momydenue. [lonsarue o0 okTaHOBOM uuciie. XHMHUYECKHE
CIOCOOBI OBBIIIEHUS KauecTBa OEH3MHA.

Kamennblii yroJyib u ero nepepadorka. KokcoBanue KaMeHHOIO YIJIsl U €0 MPOAYKThI: KOKCOBBIN
ras3, aMMHayHasl BO1a, KAMEHHOYI'OJIbHasl CMOJIa, KOKC. ["a3udukanus KaMeHHOTro yIis.
Hemoncmpayuu. 1'opeHre IpeneNbHBIX W HENPEACIbHBIX YIVIEBOJOPOIOB: METAaHA, O3TaHA,
anierwiieHa. KauecTBeHHbIE peakI[Mi Ha HENpPeeIbHbIe YIIIEBOIOPO/Ibl: 00ECLBEUNBAHUE STHIICHOM
U aleTWICHOM PAaCTBOPOB NepMaHraHata Kaimusg U OpoMHOH Boabl. OTHOImEHHE OEH30ia K 3TUM
okuciaurensMm. Jlernapatauus staHona. ['maponu3 kapOuaa xanpuus. Komnekuuu «Hedts u
HepTEenpoayKThl», «KaMeHHBIH yroab W TPOAYKTHl ero mnepepadboTkmy», «Kayuykm». Kapra
MIOJIE3HBIX UCKOMaeMbIX PO.

Jlabopamopnsie onvimer. OOHapyXKeHHE TNPOAYKTOB TOpeHHs cBeuu. lccrnenoBaHue cBOMCTB
Kay4yKOB.

Kuciopoa- u a3orcoaep:xamue OpraHnyecKue CoeJuHEeHUs

Oanoaromubie  couprbl.  Omnpenenenne.  @DyHKIMOHANBHAs  THAPOKCHIIbHAs  IpymIa.
['omonornyecknii  psiA NPENeNbHBIX  OJAHOATOMHBIX  CHUPTOB. M3omepus  NOnOKeHH
¢byHKIMOHATBHOM rpynnbsl. BogopoaHnas cBszb. XUMHUYECKHE CBOWCTBA CIHPTOB. AJbJErHIHAs
rpynna. Peakuus stepudukanuu, cioxHsle 3gupsl. [Ipumenenue cnuptoB. [leificTBue METUIOBOTO
Y OTUJIOBOTO CIIMPTOB HA OPraHU3M UYEJI0BEKA.

MHoroaromMHble CIMPTHI. DTUIEHIJIMKONb, KaK MPEJCTaBUTENb IBYXaTOMHBIX U IVIMLEPHH, KaK
IIPEICTaBUTEND TPEXAaTOMHBIX CIUPTOB. KauecTBeHHas peakuys Ha MHOTOATOMHBIE CIIMPTHI, UX
CBOICTBa, mosyueHue u npumeHenue. [lonstie 06 antudpuszax.

®enon. CrpoeHue, moiaydyeHue, CBOiCTBa M npuMeHeHHe (eHona. KadecTBeHHBbIE peakiMM Ha
¢denos. BanMmHoe BiMsiHEE aTOMOB B MoJieKyIe (heHoa.

Aubaeruabl 1 KeToHbl. Dopmanpaerng U aneTanbAerul, Kak IpeIcTaBUTENIN allbJETHI0B, COCTAB
ux MmoJekyn. DyHKIMOHaIbHAs KapOoHWiIbHas Tpymnmna. KauecTBeHHbIE peaklMM Ha allbJeTU[Ibl.
CpoiicTBa, monydyeHMe W TOpuUMEHeHHe (GopMmaibaeruja | aneraibaerujga. Peakuuu
MOJIMKOHAeHcauu 11 Gopmanbaeruaa. [IoHsTre o keToHax Ha IpUMepe alleToHa.

KapG6oHoBble KHCI0TBI. [OMOIIOTHYECKUI PsiT TPEAETHHBIX OMHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XKupnsle kapOOHOBBIE KHUCIOTHL. XHMHUYECKHE CBOMcTBa KapOOHOBBIX KuciOT. Ilonmyuenue u
IIPUMEHEHNUE MYPABbUHON U YKCYCHOM KHCIIOT.

Caoxuble 3¢upsnl. Kupbl. Peakius stepudukanuu. Cnoxubeie 3¢upsl. Kupbsl, ux coctaB u
ruApoan3 (KUCIOTHBIN U 1IeNI0uHo). Mbuia. ['uipupoBaHue sXHpoB.

YraeBoasbl. YrieBonbl. MoHocaxapuasl. ['moko3a kak anpaerugocnupT. Copout. MonouyHOKHCTOE
u crnuproBoe Opoxenue. dDotocunres. [ucaxapunsl. Caxaposza. Ilommcaxapuisl: Kpaxmai,
L[EJUTIOJIO3A.



Amunbl. AMuHoOrpynmna. AMUHBI IIpeleibHble U apomatnueckue. AHWIMH. [lonydyeHne amMHHOB.
Peakuus 3unnHa. XuMuuecKue CBOMCTBA U MPUMEHEHHE AaMUHOB.

AMHUHOKHUCJIOTHI. AMHHOKHCIOTBI, COCTaB HMX MOJEKYl ¥ CBOHCTBA, Kak aM(OTEepHBIX
OpraHUYeCKUX COeAMHEHUH. [ IMIKMH, KaKk IpelIcTaBUTeNlb aMUHOKUCIOT. [loydyenne nonuneTuioB
peakuuen noJimKoHAeHcauuu. [TonsaTre 0 MenTUAHON CBA3H.

Beaku. CrpoeHue Mojekyn O€IKOB: TIepBUYHAs, BTOPUYHAs M TPETHYHAS CTPYKTYPHI.
KauecTBeHHBIC peakiiy Ha OCITKH, UX THAPOIIN3, ACHATYpallusi U OUOIIOTHYECKUE (PYHKITHH.
Hemoncmpayuu. IlonydeHue anpIeruaoB OKHUcIeHHEeM cnupToB. KadecTBeHHass peakuus Ha
MHOT'OATOMHBIE CHHPTHL. 3aBUCUMOCTh PAaCTBOPHUMOCTH (peHosla B BOJE OT TEMIIEPATYpHI.
B3aumopeiictBue ¢ OpoMHoi Bomoi m xiopuaom keinesa(lll), kak kadecTBeHHBIC peakIMu Ha
denon. Peakium cepeOpsHOro 3epkajia M CO CBEXenoilydeHHbIM ruapokcuaoM menu(ll) mpu
HarpeBaHWM, KaK KauyeCTBEHHbIE peakuuu Ha anpaerujpl. OOpas3ibl MypaBbUHOM, YKCYCHOH,
MaJbMUTUHOBOM M CTEAPUHOBOW KUCJIOT M UX PACTBOPUMOCTH B BOJIE. AJIbJIETUIHBIC CBOICTBA U
CBOMCTBa MHOTOATOMHBIX CIIMPTOB TIIIOKO3bI B peakiuu ¢ ruapokcuiom meau(ll). Unentudukanus
KpaxMmana. KauecTBeHHbIE peakiuy Ha OeIKH.

Jlabopamopuvie onvimpl. CpaBHEHHE CKOPOCTH HUCIAPEHUs BOJABI U 3TaHoJa. PacTBOpUMOCTH
[JIMIIEpUHA B BOJIe. XMMHUYECKUE CBOMCTBA YKCYCHOM KHUCHOTHL. OmpeereHue HeNnpeaeibHOCTH
pacturenbHOro Macia. Mpaentuduxamus kpaxmaia B HEKOTOPBIX MPOAYKTaX MUTAHHUSL.
NsroroBnenue KpaxmaiapHOro Kieiictepa. M3roroBieHue Mozelied  MOJEKYJI  aAMHUHOB.
N3roroBieHne Moieau MOJIEKYJIbI TJUIMHA.

Ilpakmuueckas padoma. VinenTnduxanmst OpraHnIeCKuX COeTNHEHHM.

Opranudeckasi XumMusi 4 001IECTBO

Bbuorexnosorus. Ilepuonbr e€ paszputus. Tpu HanpaBieHHS OMOTEXHOJIOTHH: TeHHas (WU
TeHETUYECKasl) WHXKCHEpHUs; KJIETOYHAas HWH)KEHepHs; Ouojoruueckas uHxeHepus. ['eHeTnyecku
momudunmpoBanneie  opranu3mbl (I'MO) wu  TpaHcreHHas mnpoaykuusa. KioHupoBaHwme.
NmMmobunuzoBanHbie (hepMEHTHI U UX IPUMEHEHHUE.

Monumepsl. Knaccudukanus nonumepoB. MCKycCTBEHHBIE MOTUMEPHI: HEUTYJIOUI, alleTaTHBIN
mENK, BUCKO3a, IeTo(aH.

Cunternyeckue mnogumepsl. [lomumepusanus ¥ TOJUKOHACHCALMS, KaK CIOCOOBI MOTyYEHUS
nonuMepoB. CuHreTndeckne Kayuykd. [lomuctupon, TedyoH U MONMBHHWIXIOPUT, Kak
npecTaBuTeNH miactMace. CHHTETHYECKHUE BOJIOKHA: KallpOH, HAallJIOH, KeBJjap, JIaBCaH.
Jemoncmpayuu. Konnexuun KaydyykoB, MJIACTMACC, CHHTETUYECKUX BOJIOKOH M U3JIEIUN U3 HHX.
@epMEHTAaTUBHOE PA3JIOKEHUE IEPOKCHAA BOJOPOJA C IOMOLIBI0 KaTalasbl CBEKEHATEPTHIX
MOPKOBH WJIH KapTOQes.

Jlabopamopnsie onvimol. O3HAKOMIIEHUE C KOJUIEKIMSIMH KayqyKOB, IJIACTMAcC M BOJIOKOH.
Ilpakmuueckas padboma. Pacio3HaBaHUE TJIACTMACC U BOJIOKOH.

Copepxanue kypca. 11 knacc. bazoBblii ypoBeHb
CrpoeHue BelecTn
OcHoBHBIE cBeleHMsT O cTpoeHuM aroma. CTpoeHuEe aroMa: cocTaB sjpa (HYKJIOHBI) H
anekTpoHHas oOomnouka. Ilonstne 00 w3oTomax. I[loHSATHE O XWUMHYECKOM OJJIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsJIOM sIApA.
IMepuoauyeckas cucreMa xumudeckux 3jaemMeHToB J[. M. MenaesieeBa B cBeTe cBeTe Y4eHHs O
cTpoennn aroma. Dusnueckuil cMbpicn npuHaToil B Tabmume J[. M. MeHaeneeBa CHMBOJHKHU:
MOPSAIKOBOTO HOMEpA 3JIEMEHTa, HOMEpa Iepuoja U Homepa rpynnbl. [ToHATHE O BalEHTHBIX
anekTpoHax. OToOpakeHne CTPOCHHUs IEKTPOHHBIX 00O0JOYEK aTOMOB XMMHUYECKUX DIIEMEHTOB C
MTOMOIIIBIO AJIEKTPOHHBIX U AJIEKTPOHHO-TPAPUIECKUX HOPMYIT.
OObsicHeHHE 3aKOHOMEPHOCTEH W3MEHEHHS CBOICTB DJJEMEHTOB B TMEpHOAaxX U TpyIIax
MEPUOINYECKON CUCTEMBI, KaK CJIEICTBUE MX JJIEKTPOHHOI'O CTPOEHHUS. DJIEKTPOHHBIE CEMEWCTBA
XUMHYECKUX IJIEMEHTOB.
CpaBHenue Ilepuoanueckoro 3aKoHa M TEOPUM XHMHMYECKOro CTpoeHMsi Ha (uinocodckoi
OCHOBE: TPEANOCHUIKM OTKpbITUs [leproanueckoro 3akoHa M TEOPUHM XUMHUYECKOTO CTPOCHHS



OpPraHMYECKUX COCIWHEHUH; pOJb JUYHOCTH B HCTOPUM XHMHUHU; 3HAYCHHE NPAKTHUKA B
CTAHOBJICHUH U Pa3BUTUU XUMHUYECKUX TEOPHUH.

HNonHass xXuMUYeCKasi CBA3b M MOHHbIC KPUCTA/LINYECKHe pelléTKu. KaTHOHbI U aHUOHBI: UX
3apsabpl U KiaccuuKaluusg MO COCcTaBy Ha HpocThle U cioxHble. [IpencraBurenu. Ilonsitue o6
MOHHOM XMMHYECKOU CBs3U. VlOHHAs KpHCTaITMUeCcKas peréTka u (u3nyecKre CBOMCTBa BEIIECTB,
00yCIIOBJICHHBIE 3TUM CTPOCHHUEM.

KoBaneHTHasi XuMH4eCcKas CBA3b. ATOMHbIE H MOJIEKYJSIPHbIe KPUCTALJIMYECKHE PEIIEéTKH.
[loHsiTHE O KOBAJIEHTHOM CBS3U. DJIEKTPOOTPULATEIBHOCTD, HENOJIAPHAs U NOJIIPHAs KOBAaJICHTHBIE
cBa3u. KparHocTh KoBajleHTHOW cBsi3u. MexaHusMbl 0Opa3oBaHMsI KOBAJIEHTHBIX CBSA3CH:
OOMEHHBIH U JOHOPHO- aKIEeNTOPHBIH. [ToNsIpHOCTE MOJIEKYIIBI, KaK CIIEICTBUE MOJISPHOCTHU CBS3U U
reoOMETpUr MOJIEKYJbl. KpHcTaiumueckne pemeTkn ¢ 3THUM THUIIOM CBSI3U: MOJICKYJISIDHBIE U
aToMHble. @U3MYECKUE CBOWCTBA BEIIECTB, 00YCIOBICHHBIE TUIIOM KPUCTAJUTMUECKUX PEHIETOK.
Mertananyeckasi ¢cBs3b. [[OHATHE O METAUNIMYECKON CBS3U U METAIUIMYECKUX KPUCTAIIIMYECKUX
pemiéTkax. @PuU3NUYECKHE CBOICTBA METAUIOB HAa OCHOBE  HMX KPUCTAIMYECKOTO CTPOCHHS.
[IpumeHeHne MeTamioB Ha OCHOBE UX CBOMCTB. UEPHBIE U LIBETHBIE CIJIABBHI.

Bopoponnas xummuueckasi CBsi3b. MeEXMOJNEKy/IsIpHasT M BHYTPUMOJIEKYIISIPHAs BOJOPOIHBIE
CBS3U. 3HAUYCHHE MEKMOJICKYJISIPHBIX BOJIOPOIHBIX CBSI3€H B MPUPOJIC U KU3HU YEIOBEKA.
Honmumepsl. IlonyyeHne nOAUMEPOB peaKUUSAMU MOJMMEpPU3ALMU U MOJMKOHACHCALNU.
Baxwnerie npeacTaBUTENHM IJIACTMACC M BOJOKOH, MX TOJIYYEHHE, CBOMCTBA M IMPHUMEHEHHUE.
[loHsiTHE O HEOPraHMYECKUX MOJUMEPAX U UX MPEICTABUTEIIN.

MucnepcHble cuctembl. [loHaTne o aucmepcHol (a3e W AUCIEPCHOHHON cpene. ArperatHoe
cocTosiHMEe pa3Mep dyacTtuil (as3pl, Kak OCHOBa JUIs KiIacCH(UKAIMU JAUCIEPCHBIX CHUCTEM.
OMyIIbCHH, CYCIIEH3UH, a3PO30JId — TPYIIILI IPYOOTUCTICPCHBIX CUCTEM, UX MPEACTABUTEIHN. 301U U
reJii — Tpynnbl TOHKOAMCHEPCHBIX CHCTEM, UX MpenactaBurenu. llonarue o cuHepesuce u
KOAryJsiluH.

Hemoncmpayuu. llepuonnueckol cucteMbl xumudeckux osnemeHtoB JI. WM. MenneneeBa B
paznuuHbIX Gopmax. Mojenb HOHHOM KPUCTAJUTMUECKOW PEIIETKH Ha MpUMEpPEe XJIOpHUAa HaTpHsl.
MuHepansl ¢ 3TUM TUIIOM KPUCTAIMYECKOW PEIIETKOM: KaJbLUUT, raguT. Moaenu MOJEKyJIIpHOU
KPUCTAJUIMYECKOM PEMIETKH HAa MPUMEPE «CYXOTO JbJa» WA MOJAa U aTOMHOW KPHUCTAJUIMYECKON
pelméTKH Ha MpuUMepe anmasa, rpadura uiu kBapia. Moaenb MonspHoro o0wéma raza. Mogenu
KPUCTAJUTMYECKUX PEHIETOK HEKOTOPHIX MeTauioB. Kosuiekiuyn o0pa3ioB pa3IudHbIX JTUCTIEPCHBIX
cucteM. CHHEpe3HC 1 KOaryJisius.

Jlabopamopuvie onvimot. KOHCTpyWpOBaHWE MOJACINA METAUTMYECKONM XMMHYECKOW CBSI3H.
[TonydyeHue KOJIJIOUTHOTO pacTBOpa KypHUHOTO Oelka, WMCCIEeNOBAaHUE €ro CBOMCTB C MOMOIIBIO
JIa3epHOMN YKa3KW W MPOBEAECHUE €ro AeHarypauuu. [loaydeHne sMyJibCUU pacTUTEIBLHOIO Macliia U
HaOmoieHue 3a e€ paccioeHuem. [lonydeHne CycreH3uN «M3BECTKOBOTO MOJIOKa» U HAOIO/IeHUE
3a € CeAMMEHTAIMEH.

XuMHYeCcKHe peakuum

Knaccupukanusi XuMuyecKuX peakuui. AJIOTponu3anus W M30Mepu3alus, Kak peakiuu 0e3
W3MEHEHHUS COCTaBa BemIeCTB. AJiuioTponuss u e€ mnpuuuHbl. Kriaccudukamus peakuuil 1o
pa3IMYHBIM OCHOBAHHUSM: TI0O YHCIY M COCTaBY pPEAareHToB MW TMPOAYKTOB, 1o ¢aze, To
WCIONIb30BAHUIO KaTanu3aTtopa win (epMmMeHTa, Mo TemaoBoMy 3¢dekry. TepMoXuMUYecKue
YPaBHEHUs PEaKIIMil.

CkopocTh XMMH4YECKHX peakuuii. DakToOppl, OT KOTOPBIX 3aBUCUT CKOPOCTh XHWMHUYECKHX
peaKkuuii: TpUpOJa PEArupyrolux BEUIECTB, TEMIIeparypa, IUIOMA[b WX CONPUKOCHOBEHUS
pearupyromumx BEMIECTB, UX KOHUEHTpalMs, NPUCYTCTBUE Karainu3aropa. [loHarue o karanwuse.
depMeHTHI, KaKk OMOJIOTUYECKHE KaTann3aTopbl. MTHrHOUTOPHI, KaK «aHTOHUMBD» KaTaJIU3aTOPOB U
MX 3HAYECHUE.

XuMHnuyeckoe paBHoBecHe U Crioco0bl ero cMeienusi. Knmaccudukanust XUMUYECKUX PEAKIIHHA 10
npu3HaKy ux HampaieHus. [loHsTe 00 OOpaTUMBIX pEaKIUAX W XUMUYECKOM PABHOBECHH.
[Tpunnumn Jle-Illarense u criocoObl CMEMICHUST XUMUYECKOTO paBHOBecHs. OO1as XxapakTepucTuka



peakuuii cuUHTE30B ammuaka M okcuga cepel(VI) m paccMoTpeHue ycloOBHH CMEIIEHUS HX
paBHOBECHSI Ha IPOU3BOJICTBE.

I'uaposmm3. O6patumblii 1 HeoOpaTuMblid TUApoAM3bl. ['maponus coneit u ero tumbl. ['maponus
OpPraHMYECKUX COCJIMHEHUN B JKMBBIX OpPraHM3MOB, Kak OCHOBa oOMeHa BemiecTB. [loHsTue 00
HHEPreTUYECKOM 0OMEHE B KJIETKE M POJIM THIPOJIN3a B HEM.
OKHCIMTE/bHO-BOCCTAHOBUTE/IbHBIE peaknuu. CTeneHb OKUCICHUS U €€ OINpeAesIeHHE II0
(dbopMyliaM OpraHu9YeCKUX M HEOPTraHMYECKUX BEIICCTB. DIEMEHTHI U BEIIECTBA, KAK OKUCIUTEIH U
BoccTaHOBUTENM. [ToHATHE O mpoLeccax OKUCIEHUsI U BOoccTaHOBIEHUsA. COCTaBIEHHE YPaBHEHUM
XUMHAYECKHX PEaKIiii Ha OCHOBE 3JIEKTPOHHOTO OanaHca.

DJIEKTPOJIM3 PACILUIABOB M PACTBOPOB JJICKTPOJIUTOB. XapaKTepUCTUKA 3JIEKTPOJIN3a, Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOTO Iporecca. OCOOEHHOCTH 3JIEKTPOJM3a, IPOTEKAIOUIEr0 B
pacTBopax 3JIEKTpOdUTOB. IIpakTHyeckoe NpPUMEHEHHE HIIEKTPOIU3a: IOJIYYEHHE TaJOr€HOB,
BOJIOPOJa, KHMCIOpOJa, ILIEIOYHBIX META/VIOB U IIEJOYeH, a TaKXKe AIIOMUHHUS 3JIEKTPOIU30M
paciyiaBoB M pacTBOPOB COEAMHEHUM HJTHX JJIEMEHTOB. [loHSATME O TralbBaHOIUIACTHUKE,
raJIbBaHOCTETUH, paMHUPOBAHUH I[BETHBIX METAJLIOB.

Jlemoncmpayuu. PactBopeHne CepHOl KUCIOTHl 1 aMMUAYHOU CENUTPBI U (PUKCAIUS TETLTOBBIX
SIBJIEHUM JUJTA 3TUX MPOLECCOB. B3anMoaecTBUS pacCTBOPOB COJISTHOM, CEPHOM M YKCYCHOM KHCJIOT
OJIMHAKOBOI KOHIIEHTPALlMU C OJMHAKOBBIMH KyCOUKaMmH (TpaHyjamH) IMHKAa U B3aUMOJICHCTBUE
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJIOB (MarHus, IIMHKA, >Keje3a) C pacTBOPOM COJITHOM
KHUCIJIOThI, Kak IpPUMEpP 3aBUCUMOCTH CKOPOCTH XUMHUYECKHX PEaKUUid OT HPUPOJbl BEIIECTB.
B3aumopeiicTBue pacTBOpOB THOCY/Ib(aTa HATPUS KOHIEHTPAIMM W TEMIEPATyphl C PaCTBOPOM
CEepHOM KHUCIOTBHL. MOAENIUPOBAHUE «KUIISIIEro cios». Vcrnonp30BaHME HEOPraHUYECKHX
KaTaJau3aTopoB (cosiel Keje3a, MOoAMUJA Kajaus) U HNPUPOJHBIX OOBEKTOB, COAEpXAIIMUX KaTanasy
(ceipoe Msco, kapTodenb) IS pa3joXKeHUs MepoKcHuiaa Bojopona. B3aumonelcTBue NHMHKA C
COJITHOM KUCJIOTOM HUTPATOM cepedpa, Kak MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEILHON peakinii
u peaknuun obmeHa. KoHcTpyupoBanwe Mopaenu dnekTponusépa. Bumeodparment ¢
MIPOMBIIIIJICHHOW YCTAaHOBKH JIJISI TIOJTYYCHHS AJTFOMUHUSA.

Jlabopamopuvie onvimot. nntoctpanus npaswia bepromie Ha NpakTUKEe — MPOBEICHUE peaKLni
¢ o0pa3oBaHMEM OcaJlKa, ra3a U BoJibl. ['eTeporeHHsplil KaTaau3 Ha IpUMepe pasloKEeHUs NepoKcHuIa
BOJIOpOJA B MPUCYTCTBUM NUOKCHAA MapraHia. CMeleHne paBHOBECHS B CUCTEME Fe’* + 3CNS —
Fe(CNS)3. McnibiTanne HHANKATOPAMH CPE/Ibl PACTBOPOB COJICH pa3IHMUHBIX TUITOB. OKHUCIUTEIBHO-
BOCCTAaHOBUTENIbHASI PEAKIUs W peakuus oOMeHa Ha MpUMepe B3aUMOJICHCTBUS PaCTBOPOB
cynbdara menau(Il) ¢ xenezom u pacTBOPOM IIETOUH.

Ilpakmuueckasa padoma. PenieHne 3KCIEPUMEHTANIBHBIX 33]1a4 MO TeMe « XUMUYECKAs PEAKIIU».
BemecrBa u ux cBoiicTBa

Mertanabl. Ousnveckrie CBOWCTBa METAUIOB, Kak (pyHKIMSA MX cTpoeHus. JleneHue MeTanioB Ha
TPYIIbl B TEXHUKE M XUMHH. XUMHUYECKHE CBOWCTBA METAUIOB W AJIEKTPOXUMHUECKHH P
HanpsbkeHui. [TonsTue o Meramnorepmuu (aATFOMUHOTEPMUHU, MAarHUETEPMHUU U . ).

Hemeranabl. baaropoansie ra3pl. Hemeramnel kak  okucnurenu. Hemeramnel  kak
BOCCTaHOBUTENH. Psaj anexkTpooTputiatenbHOCTH. UHEepTHBIE WM 0J1aropoIHbIE ra3bl.

Kuciorsl Heoprannueckue u opranudeckue. Kuciorsl ¢ TOUKH 3peHUs] aTOMHO-MOJIEKYIISIPHOTO
yueHus. KHUCIIOTBI C TOUKHM 3peHHUs] TEOPUHU DIEKTPOJIUTUUECKONU auccounanuu. Kuciorsl ¢ Touku
3peHus MPOTOHHOU Teopur. OOIHEe XUMHYECKUE CBOMCTBA KUCIOT. Kinaccuukanust KUcior.
OcHoBaHMsI HeOpraHm4yeckue u opranumdyeckme. OCHOBaHHMS C TOYKM 3pPEHUS ATOMHO-
MOJICKYJIIpHOTO yueHHUs. OCHOBaHUS ¢ TOYKH 3PEHUS TECOPUHU DIIEKTPOJUTUUECKONU JTHCCOIUAIINH.
OcHOBaHMSI C TOYKH 3pEeHHsS NPOTOHHOHW Teopuu. Kriaccudukamus ocHoBaHUN. XUMUYECKHE
CBOMCTBA OPraHMYECKUX U HEOPTraHUYECKUX OCHOBAHU.

AM@oTepHble coelMHEHHs] HEOPraHU4YecKue W opraHuyeckue. Heopranmueckue ampoTepHbIe
COCIMHEHHMS: OKCUIBI U TUJAPOKCHIBI, — UX CBOKMCTBA W ModydeHue. AMPOTEpHBIE OPraHUYECKUE
COCJIMHEHHS Ha MpUMEpe aMUHOKUCIOT. [lenTuabl u nmenTuaHas CBA3b.

Coau. Knaccudukarus coneit. JKECTKOCTh BOABI U crocoObI €€ ycTpaneHus. [lepexon kapOoHaTa B
rupokapOoHar u oOparHo. OO1IMe XUMUYECKHE CBOWCTBA COJICH.



Jemoncmpayuu.  Komnexuus  meraioB.  Kosmekuus — HemetaiioB.  BsaumopeiictBue
KOHIIEHTPUPOBAHHOM a30THOM KHUCIJIOTHI ¢ MebI0. Bembliika TepMUTHOM cMecH. Bembliika 4€pHOTO
II0pOxa. BeITECHEHUE TAIOTEHOB U3 UX PACTBOPOB APYIMMH TaJIOTeHaMM. B3aumonencTBue napos
KOHIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHUCIOTHI U amMMmuaka («IpiM 0e3 orus»). [lomyuenue
aMMHaka M H3Y4eHHME €ro CBOWCTB. PasznuuHble ciyyan B3auMOJEHCTBUS PACTBOPOB COJEH
ATIOMUHUS cO EN0Ubto. [lomydenue )KECTKOM BOBI U YCTpaHEHHE €€ )KECTKOCTH.
Jlabopamopuvie onvimul. IlonyueHne HepacTBOPUMOrO THUIPOKCHJA U €ro B3aUMOJEHCTBUE C
KUCIIOTON. MccienoBaHne KOHLIEHTPUPOBAHHBIX pPAcTBOPOB COJIIHOM M YKCYCHOM KHCIOT
KalleIbHBIM METOAOM MpH UX pa3daBneHuu Bomou. llomydeHume am@poTEepHOrO THAPOKCHIA U
n3y4yeHue ero cBorcTB. [IpoBeeHNe KaueCTBEHHBIX PEeaKUi 110 ONPEAEIIEHUIO COCTaBa COMH.
Ilpakmuueckaa paboma. PemieHue SKCIEPUMEHTANBHBIX 3a7ady 1o TeMme «BemectBa um ux
CBOMCTBa».

XuMHA ¥ COBpeMeHHOe 0011ecTBO

IIpousBoacTBo ammuaka M MeTaHoJa. [loHATHE O XHMMHUYECKOW TEXHOJIOTMH. XUMHUYECKHE
peaknuu B TPOW3BOACTBE aMMHaka M MeTaHona. OO0mas kiaccupuKanuoOHHAS XapaKTePUCTHUKA
peakuuii CHUHTe3a B MPOU3BOJCTBE 3TUX MPOAYKTOB. HayuyHble NMPUHLMIIBI, J€Xallhue B OCHOBE
IIPOM3BOJICTBA aMMHaKa 1 MeTaHoJia. CpaBHEHHE 3TUX NPOU3BOJICTB.

XuMu4yeckass IpaMOTHOCTh KAaK KOMIIOHEHT oOmiedl KyJbTYypbl 4esoBeKa. MapkupoBka
YIAaKOBOYHBIX MaTE€pPUAJIOB, SJIEKTPOHUKU U OBITOBOW TEXHUKH, SKOJIOTUYHOTO TOBapa, MPOJAYKTOB
MUTAHUSL, STUKETOK 110 YXOAY 3a OHEXKI0H.

Hemoncmpayuu. Monenb TPOMBIIUICHHOW YCTAHOBKH TOJIYYEHUS CEPHOM KHCIOTHL. Mojenb
KOJIOHHBI CHHTE€3a amMMHaka. BuaeodparMeHThl W claliipl O CTENEHH SKOJIOTHYECKONW YHCTOTHI
TOBapa.

Jlabopamopuvie onvimel. I3ydeHue MapKUPOBOK pPa3jiWYHBIX BHUAOB IPOMBIIIICHHBIX U
MIPOJI0BOJILCTBEHHBIX TOBAPOB.

3. TemaTu4eckoe MJIaHUPOBaAHUE

10 kaacc
Ne Tema Kou-Bo
4acoB
Tema 1 [Tpenmet oprannyeckoit xumuu. Teopus cTpoeHUs 2+1=3
oprannveckux coeaquHeHnii A. M. byrneposa
Tema 2 VYr11eBoA0PObI U UX MPUPOJIHBIE HCTOUHUKH 12+1=13
Tema 3 Kucnopoa- 1 a3oTcogeprkaliyie opraHn4eckue CoeAMHEHUs 14
Tema 4 Opranuyeckast XUMHS U OOILIECTBO 5
Htoro 35
11 knacc
Ne Tema KoJu-Bo
4acoB
Tema 1 Crpoenue BemecTBa 9+2=11
Tema 2 XUMHYECKUE PEeaKIuu 12




Tema 3 BemecrBa u ux cBoiicTBa 9
Tema 4 XHUMHS ¥ COBPEMEHHOE 00IIIeCTBO 4-2=2
Hroro 34




