Ipuioxxenune Nel
k OOII COO
Pabouasi nporpamMmma y4eOHOro npeamera «Xumus » (0a30Bblii
YPOBEHb)

PaGodast mporpamma pa3paboraHa Ha ocHoBe DenepallbHOTO TOCYAaPCTBEHHOTO

00pa3oBaTENFHOTO CTaHAapTa CpexHero oO0mero o0Opa3oBaHHsA, NPUMEPHOI

MIPOTPaMMBI CPETHETO OOIIEro 00pa3oBaHUs MO0 XUMHUHU, pabodell mMporpaMMbl 110

xumun  «lIporpamma oOmeoOpazoBarenpHbIX yupexaeHui no xumuu 10-11

kiaccel, M.H. AdanacbeBa, - Mocksa «IIpocBemienue»» kK yaeOHUKaM aBTOpoB .
E. Pymsutuca u @. I'. ®enpamana g 10—11 kmaccoB o6mieo0pa3zoBaTeIbHBIX
opranuzanuii. (AdanaceeBa M. H. M.: [Ipocsemenue, 2017r.)

1. Mlnanupyembie pe3yJibTaThl 0CBOEHHUS Y4eOHOT0 NpeaMeTa
JIMYHOCTHBIE PE3YJILTATHI:

B IICHHOCTHO-OPUEHTAIIMOHHON cepe — BOCIHUTAHHE YYBCTBA TOPJOCTH 32
POCCHUICKYIO0 XUMHUUYECKYIO HayKy, TyMaHU3Ma, 1eJIeyCTPEMICHHOCTH;

B TPyIOBOM c(epe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajbHEWIIeR
00pa30BaTeIbHON TPAEKTOPHH;

B TO3HABATEJILHON cdepe — YMEHHE YMPaBISATh CBOCH MO3HABATEILHOMN
NeSATEIbHOCTHIO.

MeTaHDeHMeTHI)Ie PC3VJIBTATBI:

WCIOJIb30BaHNE YMEHUM M HAaBBIKOB PAa3JIMYHBIX BUIOB I103HABATEIBbHOU
JEATEeIIbHOCTH, MNPUMEHEHUE OCHOBHBIX METOJIOB IO3HAHUA (CHUCTEMHO-
WHOOPMAITMOHHBIA aHANIW3, MOJEIUPOBAHUE) I HM3YUYCHHS Pa3TUYHBIX
CTOPOH OKPYKaIOUIEH JEUCTBUTEIBHOCTH;

UCIIOJIb30BaHNE OCHOBHBIX UHTCIICKTYaTbHBIX OTIepariuii:
dbopMyIMpoBaHKE THUIOTE3, aHAM3 W CHUHTE3, CpaBHEHHE, O0OOIICHHE,
CHUCTEMAaTH3allis, BBISBICHUE TPUYMHHO-CICACTBCHHBIX CBS3CH, TTOWCK
aHaJIOTOB;

YMEHHE TCHEPUPOBAThH UJICH U OINPEACIATh CPEACTBA, HEOOXOAMMBIC JIUIS WX
peanuzanuu,

YMCHHE OIPEACATh IENH W 3aJadd JIEATSIBHOCTH, BBIOMPATH CpEACTBA
pealn3alyy 1eJIA U IPUMEHSATh UX Ha TIPAKTHKE,

UCIIOJIb30BAHUE  PA3IUYHBIX HCTOYHMKOB HWH(OpManuu, MNOHUMaHUE
3aBUCUMOCTH COJEPKaHMs U (POPMBI TIpeicTaBlIeHus HH(GOPMAILMK OT LieNen
KOMMYHUKAIIMU U aJpecara.

HDCI[MCTHLIC PE3VIIBTAThI

10 kjgacc:

BbINyCKHUK HAYYHUTCH:



— pacKkpeiBaTh Ha TMpUMEpPaX poJib XUMUU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOHW KapTHHBI MHpa M B TPAKTHUUYECKON JCATEITLHOCTH
YyeJIOBEKa;

- JIEMOHCTPHUPOBATh Ha IIpUMEpax B3aUMOCBI3b MEXKIYy XHUMHEH H
JPYTUMH €CTECTBEHHBIMU HAyKaMH;

- pacKkpbiBaTh Ha MpUMEpax TOJIOKEHHUS TEOPUM XHUMHUYECKOTO
ctpoenusi A.M. bytiepona;

— OOBSCHATh MPUYMHBI MHOTOOOpa3Wsi BEIIECTB HAa OCHOBE OOIINX
MIPEICTABIICHUN 00 X COCTaBE M CTPOCHUH;

— MPUMEHSTh MpaBUIIa CHCTEMATHYECKOU MEKTyHapOIHOM
HOMEHKJIATyphl KaK CpEJCTBA pa3IMueHUs W UACHTHU(PHUKAINHM BEIIECTB MO HX
COCTaBY U CTPOCHHUIO;

— COCTaBJISAITh MOJICKYJISIPHBIE M CTPYKTYpHBIE (hOPMYJIBI OPTaHUYECKUX
BEIIIECTB KaK HOCHUTENIeM MH(OpMalMH O CTPOCHHH BEIECTBA, €0 CBONCTBAX M
MIPUHAJICKHOCTH K OMPEAECICHHOMY KJIACCy COCIMHEHUIM;

- XapaKTEepPU30BaTh OPraHUYECKHUE BEIIECTBA MO COCTABY, CTPOCHUIO U
CBOMCTBaM, YCTAaHABJIMBATh IMPUUYUHHO-CIEJICTBCHHBIC CBS3M MEXIY JdaHHBIMU
XapaKTepHUCTUKAMH BEIECTBA,

- MPUBOJUTh TPUMEPhl XHMHUYECKHUX PEAKIUHA, PaCKPBIBAIOIINX
XapaKTepHbIE CBONCTBA THUIHUYHBIX IIPEACTABUTENICH KJIACCOB OPraHUYECKHUX
BEILIECTB C IEIbI0 UX UICHTUPUKAIIUU U 00BSICHEHUS 00JIACTU TPUMEHEHUS;

- MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUSI XUMUUYECKUX PEaKIUi Ha
OCHOBE 3HAHUM O THUIMAX XUMHUYECKOW CBA3M B MOJIEKYJlaX PEareHTOB U HX
PEaKIMOHHON CITIOCOOHOCTH;

- MCIIOJIB30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XMMUYECKUX CBOMCTBAX
BEILIECTB JJ1s1 0€30MaCHOT0 MPUMEHEHHUS B MPAKTUYECKOUN eI TENHHOCTH;

— MPUBOJIUTH TPUMEPHl IMPAKTHYECKOTO HCIOJIb30BAaHUS TMPOIYKTOB
nepepaboTKi He(PTH W TMPUPOJHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COEIUHCHUM
(moJIMATUIICHA, CHHTETUIECKOTO KaydyKa, alleTaTHOrO BOJIOKHA);

— MPOBOJIUTh OINBITHl IO PACIO3HABAHUIO OPraHUYECKUX BEIIECTB:
TJIMIEPUHA, YKCYCHOM KHCIIOTHI, HEMPEAENbHBIX JXHPOB, TJIIOKO3bI, Kpaxmaia,
OEJIKOB — B COCTaBE MUIIEBBIX MPOIYKTOB U KOCMETUYECKHUX CPEJICTB;

— BIAJCTh TpPaBWIAMH U TpuUeMaMu Oe30macHoil  paboThl ¢
XUMHUUYECKUMHU BEIIECTBAMU U J1aOOPATOPHBIM 000PY/I0BAHUEM;

BbInyCKHUK MOJYYHUT BO3MOKHOCTH HAYUYHTHCSI:

— ULTIOCMPUPOBaAmMs ~ HA  NPUMEpax CMAaHo8leHue U 980II0YUI0
Op2aHUYECKOU XUMUU KAK HAYKU HA PA3IUYHLIX UCMOPUYEeCKUX IMmanax ee
paseumusi;

— UCNOIb308AMb  MeMmOoObl HAYYHO20 NO3SHAHUSL HNpU  BbINOJHEHUU
NPOEKMO8 U Y4eOHO-UCCIe008aAMENbCKUX 3a0ay N0 U3YYEeHUI0 C8OUCMS, Cnocob08
ROJYYeHUsl U PACNO3HABAHUS OP2AHUYECKUX 8eUeCm8;

— 00BACHAMb NPUPOOy U CnOcoObl 00PA30BAHUS XUMUUECKOU CBA3U.
KOBAIEHMHOU (NOAAPHOU, HENOJIAPHOU), UOHHOU, MEeMAIUYECKOL, B000POOHOU — C
Yenvio onpeoeneHus XuMu4eckot akmueHoCmMu 8eujecme;



B 11 kiaacce
BoinyckHuK HA 6230BOM YPOBHE HAYUMTCH:

- noHumaTth (¢usnueckuii cmeica Ilepuonnmueckoro 3akona J[.U.
MenneneeBa U Ha €ro OCHOBE OOBSACHATH 3aBUCUMOCTb CBOWCTB XHMHYECKHX
3JIEMEHTOB M 00Pa30BaHHBIX UMH BEILIECTB OT ANEKTPOHHOTO CTPOCHUSI aTOMOB;

— yCTaHABIMBAaTh 3aBHUCHUMOCTh CKOPOCTH XHUMHUYECKOW pEaKIHu U
CMEILEHUsI XHUMHUYECKOTO pPAaBHOBECHS OT pa3IUYHBIX (PAKTOPOB C ILEIBIO
OTIpEETCHNS ONTUMAIBHBIX YCIOBUHN MPOTEKAHUSI XUMUYECKUX MPOIIECCOB;

— NPUBOIUTH TPUMEPHI THIPOJIHM3a COJCH B TOBCETHEBHOW JKU3HU
4eJI0BEKa;

— MPUBOJUTH MIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUA B
IpUpOJIe, IPOU3BOACTBEHHBIX MPOLIECCAX U KUZHEACSITEIIbHOCTH OPTraHU3MOB;

— MPUBOJAUTH MPUMEPHI XUMUUYECKUX PEAKINi, pacKphIBAIOIIUX 00IIre
XMMHYECKHE CBOMCTBA NMPOCTHIX BEUIECTB — METAJIJIOB U HEMETAILJIOB;

— NPOBOJANTHL pPACUEThl HAa HAXOXKACHHE MOJEKYISIpHON (HopmyIbl
yIJIEBOJIOPOAA MO MPOAYKTaM CrOpaHHUs M MO €ro OTHOCHUTENBHOW MIOTHOCTH H
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB;

— BJIQ/IETh MpaBWJIaMU O€30MacHOT0 0OpaIIeHUs C €KUMHU, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMH OBITOBOI XUMUWU;

— OCYIIECTBISTh MOUCK XUMHUYECKOW HH(OpMAIMK TIO Ha3BaHUSM,
uaeHTUdUKaTOpaM, CTpYKTYpPHBIM (DOpMyJiaM BEIIECTB;

— KPUTUYECKA  OICHUBATh M  HUHTEPIPETHPOBATH  XUMHYECKYIO
uHGOpMaIIMIO, COAEPKAIIYIOCS B COOOIICHUSX CPEICTB MaccoBOMl MH(OpMaluu,
pecypcax HTepHeTa, Hay4YHO-TTOMYJISIPHBIX CTAaThsX C TOUKU 3PEHUS] €CTECTBEHHO-
HAyYHOW KOPPEKTHOCTH B IESAX BBISIBICHUS OIMUOOYHBIX CYXKIECHUH U
dhopMupoBaHUs COOCTBEHHOH MO3UIINH;

— MPEACTABIATh MYTH PEIICHHs TTI00abHBIX MPOOJIeM, CTOSIIUX TEpeT
YeJIOBEYECTBOM: JKOJOTHYECKHUX, SHEPTreTHUYECKHUX, CHIPhEBBIX, U POJIb XUMHU B
PELIEHUH 3TUX TPOOIIEM.

BoinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS

— VCMAaHABIUBAmMb  2eHEeMUYEeCKyl0  C8A3b  Medcoy  Klaccamu
opeanuyeckux eewyecmeonsi 00OCHOB8AHUS — NPUHYUNUATLHOU — BO3MONCHOCHU
NOJYYeHUsl OP2AHUYECKUX COeOUHEHU 3a0AHHO20 COCMABA U CMPOEHUsL,

— YCMaHasIueams — 83auUMOCBA3U  Mexcoy Gakxmamu U  meopuel,
NPUYUHOU U Cle0CcmeueM Npu auanuze npooseMHblX cumyayutl U 0O60CHO8AHUU
NPUHUMAEMBIX PeUleHUl HA OCHOBE XUMUYECKUX 3HAHULL.

2. Coaep:xanue yueOHOI0 mpeaMeTa.
10 kaacce

Opraanyeckass XuMHus




Tema 1.BBeieHre B OPraHUYECKYIO XUMHIO

Knaccudukanus u HOMEHKIATypa OpraHu4eCKUuX COeTMHEHUN. XUMUYECKUe
CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTUHEHUN.

Teopus CTpOeHUs OPraHUYECKUX COCAUHEHHM. Y TIIEPOIHbIN CKeJeT. Pagukansl.
OyHKIMOHAIIbHBIC TPYIIbL. ['OMoIoruueckuii psj, romosioru. CTpyKTypHas
n3oMepHs. TUIbI XUMUYECKHUX CBSI3€M B MOJIEKYJIAX OPTAHUYECKUX COCTUHEHU.

Tema 2. YriaeBoaopoabl

YTrneBoaopoabl: AJIKaHbl, AIKEHBI U AUEHBI, AIKUHBI, apeHsbl. [IpupoaHbie
MCTOYHUKH YIJIEBOJIOPOJOB: HE(Th U MPUPOAHBIN ra3.

Tema 3. Knciaopojacoaep:kaliue Opraimyeckue BeuecrBa

Kucnopoconepxaiue coeAMHEHNS: OHO- © MHOTOATOMHBIE CIIUPTHI, (PEHO,
aJbJIETUIbl, OTHOOCHOBHBIE KApOOHOBBIE KHCIIOTHI, CIOKHBIE 3PUPBHI, )KUPHI,
YTIIEBOABL.

Tema 4. A30oTcoaepsKamme CoeAMHCHUS

A3oTcoepIKaIle COSTMHCHHS: aMUHBI, aMUHOKHCIIOTBI, OSJTKH.

Tema 5. BLICOKOMOJICKYJIAPHBLIE COeTUHEHUS

[Tonmumepsl: IaCTMACChl, KAy4yKH, BOJIOKHA.

Tema 6. [loBTOpeHne. IKCIepUMEeHTAJIbHBIE OCHOBLI XUMHWH

[IpaBuiia 6e30macHOCTH IPU padOTE C €AKUMU, TOPIOUUMH U TOKCUYHBIMU
BEILECTBAMH.

[IpoBeneHrne XUMUYECKUX PEAKIIMNA B PaCTBOPAX.
[IpoBeneHrEe XUMUYECKUX PEAKIIMIA IPU HATPEBAHUU.

KavecTBeHHBIN M KOJIUYECTBEHHBIM aHaIU3 BelllecTB. OnpeaeieHrue Xxapakrepa
cpenbl. Maaukatopsl. KauecTBEHHBIE pEAKIIMK HA OTAEIbHBIE KIACChI
OPraHUYECKUX COCAUHECHUM.

XHUMHUA U )KU3Hb

Xumus 1 310poBke. JlekapcTBa, PepMEeHTbI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE
BobI. [Ipo0embl, CBSI3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB.

Xumus v nuia. KanopuiHOCTh 5KUPOB, OEJIKOB U YTIIEBOIOB.



XuMHs B MIOBCEHEBHOM XU3HHU. Morolue u yuctsmme cpeacrsa. [Ipasumna
0e301macHoi paboThI CO CPEJACTBAMU OBITOBON XMMHUHU.

OO0mume nmpeACTaBICHHS O MTPOMBIIUICHHBIX CTIOCO0aX MOTYYCHUS XUMHUIECCKUX
BEIIICCTB

XUMUYECKOE 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl U €T0 MOCIICICTBUS.
briTOBast XuMUYeCcKasi TpaMOTHOCTb.
11 kaace

Tema 1. BaxkHelmue XuMuyecKre MOHATUSA U 3aKOHBI (8 yacoB)
Atom. Xumuueckuid ssieMeHT. M3oTombl. IIpocThie U ClI0KHbBIEC BEIIECTRBA.
3aKOH COXpaHEHHSI MACCHI BEIIECTB, 3a4KOH COXPAHEHUS W MPEBPALICHUS SHEPTUU
MpY XUMHYECKHX PEaKIUAX, 3aKOH TIOCTOSIHCTBA COCTaBa. BemecTa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHMUSI.
ATtomHble opOutamu, S-, p-, O-, f-snmekTpoHsl. OCOOEHHOCTH pa3MEIICHHUS
AJIEKTPOHOB IO OpOMTAIsAM B aToMax MajblX W OOJIBIIMX IEPUOJIOB.
DHepreTuyeckue YpoOBHHU, TMOAYpOBHM. CBA3b NEPUOJUYECKOrO 3aKOHA U
MEPUOIUYECKON CUCTEMBI XUMUUYECKUX BJIEMEHTOB C TEOPHUEW CTPOCHHUS ATOMOB.
KopoTkuil u AJIMHHBIN BapuaHThl TAOJUIBI XUMUYECKUX 31eMeHTOB. [lonoxeHue B
MEPUOJIMYECKOM CHCTEME XHMHUYECKHUX OHJIEMEHTOB BOJIOPOJAA, JIAHTAHOWJIOB,
AKTUHOWJIOB U UCKYCCTBEHHO MTOJTYUYE€HHBIX 3JIEMEHTOB.
BaneHTHOCTh WM BaJICHTHBIE BO3MOYKHOCTH aTOMOB. llepuoanueckoe nM3MeHEHUE
BAJICHTHOCTH W Pa3MEpPOB aTOMOB.

Pacuernble 3agauyn. Brmuaucienne wmaccbl, 00beMa MM KOJIWYECTBA
BEIIIECTBA 10 M3BECTHOM Macce, 00beMy HJIM KOJMYECTBY BEIECTBA OJHOTO M3
BCTYNUBIIMX B PEAKINIO WJIW MOJYYUBIINXCS B PE3YJIbTATE PEAKIIUU BEIIECTB.

Tema 2. Ctpoenue BemectBa (7 4acoB)

Xumudeckas CBsi3b. Buabl M MeXaHU3Mbl O0Opa30BaHHUS XUMHUYECKOH CBS3H.
Nonnass cBsi3zb. Katuonel u  aHWoHbl. KoBajJieHTHass HeEMoisipHas CBS3b.
KoBanieHTHas ToOJsipHass CBSI3b. DJIEKTPOOTPULIATEILHOCTh. CTENEHb OKHUCIICHUS.
Merammueckas cBsi3b. Bonopoanas cBs3b. [IpocTpaHcTBEHHOE CTPOSHUE MOJIEKYIT
HEOPTaHWYECKUX U OPraHUYECKUX BEIIECCTB.

Tunel KpUCTAJUIMYECKUX PEIIETOK M CBOMCTBA BemlecTB. [I[puunHbl MHOrooOpas3us
BEIIECTB: U30MEPHSL, TOMOJIOTHS, aJULIOTPOIHS, U30TOMHA.

JdemMoncTpauuu. Mojaenu  HMOHHBIX, AaTOMHBIX, MOJIEKYJISIDHBIX W
METATHYECKUX KpUCTATHYecKuX pemeTok. Dddext Tunngans. Moaenn MoJieKky
M30MEPOB, TOMOJIOTOB.



PacuerHble 3a1a4yu. Brruncnenne macchl (KOJMYECTBA BEIIECTBA, 00bEMa)
MPOAYKTa PEAKUHUH, €CIU Uil €r0 IOJYYEHHUs J1aH PacTBOpP C OINPEIEICHHOU
MacCOBOM JI0JI€M UCXOTHOTO BEUIECTBA.

Tema 3. Xumnueckue peakunu (7 4acoB)

Knaccudukanuss XUMUYECKHMX peakuuid B HEOPraHMYECKOM U OpraHuYecKon
XUMHUH.

CKOpOCTh peakIlii, €€ 3aBUCUMOCTh OT pa3IHYHbIX (DaKTOpOB. 3aKOH
JEUCTBYIOIIUX Macc. OHeprusi akTtuBauuu. Kartaim3z ©  KaTaau3aTophl.
O6patumocTh peakiuil. Xumudeckoe paBHoBecue. CMelleHUEe paBHOBECUS O]
nericteueM pasianuHbix paktopoB. [Ipunnun Jle-llatense. [IpousBoacTBo cepHoi
KHUCIJIOThI KOHTAKTHBIM CITIOCOOOM.

JlemoHcTpanuu. 3aBHCUMOCTb CKOPOCTH PEAKIMH OT KOHLEHTPALUH U
TeMiiepaTypbl. Pa3nokeHue nepokcuja BOAOPOJa B MPUCYTCTBUM KaTaaU3aTopa.
Omnpenenenue cpenbl pacTBOpa ¢ MOMOUIBI0 YHUBEPCATBHOTO HHIUKATOPA.

JlaGopaTopHbie onbIThbl. [IpoBefeHue peakiuii HOHHOTO OOMEHa Jid
XapaKTEPUCTUKU CBOWCTB JJIEKTPOJIUTOB.

IIpakTuyeckass paGora. BiusHue pa3nuuHbiXx (HaKTOPOB HA CKOPOCTh
XUMHYECKOUN PEAKIINH.

PacueTHble 3aaa4u. Beruncienne macchbl (KOJIMYECTBa BEIIeCTBa, 00bema)
MPOJYKTa PEAKIUHU, €CIM M3BECTHA Macca MCXOJHOTO BEIIECTBa, COAEPIKALIETO
ONPEAECICHHYIO JOJIIO MPUMECEH.

Tema 4.PactBopsl (7 4yacoB)

Hucnepcusie  cuctembl. HMcrunable  pacTtBopbl.  CrocoObl  BBIPAKECHUS
KOHIIEHTPAI[MM PacTBOPOB: MAcCOBasi JOJisI pACTBOPEHHOTO BEIIECTBA, MOJSpPHAs
KOHIIeHTpaius. Komnonansie pacTBOpbI. 30J1H, TElu.

Onextponutnyeckas aucconuanus. CunpHble U cnadbie dNEKTPOIUTHI. Kuciomro-
OCHOBHble 83aumooeticmsusi 6 pacmeopax. Cpena BOJHBIX PacTBOPOB: KHCIIas,
HeWTpasnbHasl, menoyHas. Monunoe npouszsedenue 600vi. BOgopoHbIN MOKa3aTelb
(pH) pacTBopa.

T'uoponus opeanuyeckux u HeOpeaHU4eCKUx coeOuHeHul.

IIpakTnueckass padora. [IpuroroBiienre pacTBopa ¢ 3aJaHHOW MOJIIPHOU
KOHIICHTpaIuen

Tema 5.9nexkTpoxumMmnyeckne peakuuu (5 4acoB)

XUMUYECKHE WCTOYHUKHM TOKA. PsAJl CTaHAAPTHBIX SJEKTPOJHBIX IMOTEHIIUAJIOB.
DNEKTPOJIN3 PaCTBOPOB U paciiaBoB. [lonamue o kopposuu memannos. Cnocoouvl
3auumuol om KOPpO3UU.

Tema 6. Metasuibl (12 yacoB)



[TonoxkeHne METauIOB B MEPUOJUYECKOW CHUCTEME XHUMHUYECKUX JIIEMEHTOB.
OO0mue CBOMCTBA METAIOB. DJIEKTPOXUMUYECKUM DSl HAIMPSKECHUN METAIIOB.
OO61mue crocoObl MOMyYeHUs METAIIIOB.

O630p MeTa/wioB TJaBHBIX NOATPYII (A-TpyMI) NEPUOJUUECKON CHUCTEMBbI
XUMHUYECKUX IJIEMEHTOB.

O630p wMmeramnoB rTinaBHbIX mnoarpynn (b-rpynm) nepuoanueckod CUCTEMBbI
XUMHAYECKHX 3JIEMEHTOB (ME/lb, IIUHK, MUMAH, XPOM, HCele30, HUKelb, NIAMUHQA).
CruiaBel METAJIOB.

Okcuabl U TUAPOKCUBI METAIIIOB.

JemoncTpanuu. O3HaKOMJIEHHE ¢ 00pa3liaMyd METaNIOB M UX COCAMHEHUIA.
B3aumoneiicTBUE IIEIOYHBIX M IIETOYHO3EMEIBHBIX METAUIOB C  BOJIOM.
B3aumopenicTBre Meau ¢ KUCIOPOJOM M CEpPOM. DIJIEKTPOJIU3 PacTBOpa XJIOpHUJIA
Meu (11). OnbIThI IO KOPPO3UKM METAIIIIOB U 3AIUTE OT HEE.

JlabopaTopHbie OnbIThbl.B3anMonIeiCTBUE IUHKA U KEJIE3a C PacTBOpPaMHU
KHUCJIOT U Iesioueii. 3HaKOMCTBO ¢ 00pa3laMu METauIOB U UX pyJaMmu (padota ¢
KOJUICKITUSIMH ).

Pacuernbie 3agaumn.PacdyeTsl 0 XMMUYECKUM YPAaBHEHHUSIM, CBSI3AHHBIE C
MacCOBOM JI0JI€H BbIX0/1a MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3ZMOKHOTO

IIpakTnyeckas padora. Pemenue IKCnepuMeHTAJIBHBIX 3a/1a4 [0 TeMe
«Metamwm.

Tema 7. Hemeranuasl (10 yacoB)

O630p cBoOMCTB HemeTaioB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
TUMHUYHBIX HeMETAIUIOB. OKCHJIbI HEMETAIUIOB U KHUCIOPOI0COACPKAIINE KACIOTHI.
BonopoiHble coeIMHEHNs] HEMETAIIOB.

JemoncTpanun.O6pasisr HemeTamuioB. OOpasibl OKCHUAOB HEMETAUIOB U
KHUCIIOpOJIco/iepKamux KUCIOoT. ['openue cepwi, ¢ocdopa, keneza, MarHus B
KHCJIOPOJIE.

JlaGopaTopHbie ONBITHI. 3HAKOMCTBO ¢ oOOpa3llaMd HEMETAJIOB U HX
OPUPOAHBIMU  cOequHEHUs MU  (paboTta ¢  KoJulekuusiMu). Pacro3HaBaHue
XJIOPUIOB, CyJb(aToB, KAPOOHATOB.

['eneTnyeckas CBSI3b HEOPraHUYECKUX U OPTAHUYECKUX BEIIECTB.

IIpakTnueckas padora. PemeHue 3xkcnepuMeHTAIbHBIX 3a/1a4 M0 TeMe
«HemeTtasib».

Tema 8. Xummus u :xu3Hb. (54.)

XuMus B MPOMBINUICHHOCTH. [[pUHIIMIIBI XUMHYECKOTO MPOU3BOJICTBA. XUMHUKO-
TEXHOJOTUYECKUE  MPUHIUIBI  MPOMBIIUICHHOTO  MOJY4€HUsS  METaJUIOB.
[IpousBoactBo uyryna. [Iporu3BoacTBO cTamy.

Xumust B ObITy. XUMUYECKasi TPOMBITIUICHHOCTh U OKPYXKAIOIIast Cpea.



Mpaktukym (7 4). PemeHwe dKCHEpUMEHTAJIbHBIX  3a7ad IO
HEOPTraHWYECKON XUMUU; PEUICHUE DKCIIEPUMEHTAIbHBIX 3a/1a4 10 OpPraHUYeCKON
XMMHH; PELIECHUE MPaKTUYECKMX PAacUeTHBIX 3a]ad; IOJydyeHue, coOupaHue u
pacro3HaBaHKE ra3os.

3. TemaTu4eckoe NIAHUPOBAHUE
10 KJIACC (68u.)

Ne | Tema paznena Kos-Bo yacos

1 | BBeneHue B OpraHu4ecKyr0 XUMHUIO 9

2 | YriaeBogoposl 19

3 | Kucnopoacoaepskaiue opraHudecKre BeIecTBa 23

4 | AzoTcoaepikaliye CoeTMHEHUS 7

5 | BeicokoMoONEKyISIpHBIC COCTUHCHUS 7

6 | [loBropenue 3
Bcero: 68

11 KJIACC (68 v)

Ne | Tema paznena Kos-Bo yacos
1 | BaxxHeilime XUMHUYECKHAE TTOHATHS U 3aKOHBI 8
2 | CTpoeHue BeliecTBa 7
3 | XuMHUYeCKHE PeaKInH 7
4 | PactBOpHbI 7
S5 | DIEKTPOXUMUYECKUE PEAKIIUH 5
6 | MeTtamsl 12
7 | Hemerammsl 10
8 | XuMus u )KU3Hb 5
9 | IIpakTukym 7

Bcero: 68







