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Pa0Gouas nmporpamMmma 1o XxumMum
ba3oBblil YpOBEHb.
10-11 kaace.

HosicuuTeIbHAA 3aNIMCKA

Pabouast mporpamMmma 1o XuMuu opueHTHpoBaHa Ha ydamuxcs 10-11 kmaccoB u pa3zpaborana
Ha OCHOBE CJEIyIOIUX JTO0KyMeHTOB: DenepanbHblii ['ocymapcTBeHHBIH 00pa30BaTENbHBIN
CTaHJapT OCHOBHOrO 0OIIero oOpa3oBaHMs, YTBEPXKAEHHBIA MNpHUKa3oM MHUHHCTEPCTBOM
oOpazoBanust U Hayku Poccum ot 17.05.2012 Ne 413; mnpumepHas mporpaMma OCHOBHOI'O
oOmiero oOpa3oBanusl Mo XUMHUH U aBTopckas nmporpamma O.C. [NaGpuensina kypca XuMuu A 8-
11 xmaccoB o0meo0pa3oBaTeNbHBIX yupexaeHuid. OHa SBISETCS JIOTUYECKHM MPOJI0JDKCHUEM
aBTOPCKOI0O Kypca AJisi OCHOBHOM IIKOJIBI.

Pabouas mporpamma oOecreueHa yd4eOHMKamH, y4eOHBIMH MOCOOWSMH, BKJIIOUYCHHBIMH B
dbenepanbHBId TIEpeUeHb y4eOHUKOB, peKoMeHayeMmblx MunHucTepctBoM IIpocsemienus PO k
MCIIOJIb30BAHUIO !

VYuebnuk. Xumus 10 xnacce. bazoserit ypoens/ O.C. 'abpuensu - M.: Ilpoda, 2014, 191 c.
Vuebnuk. Xwumus 11 xmacc. ba3oBbiii ypoBeHb: 5-¢ mzmanme, crepeorunuueckoe / O.C.
I"abpuensn - M.: Jlpoda, 2014, 223c.

[Tporpammoii oTBOAUTCS Ha M3yueHUE 0a30BOroO Kypca mpeamera xumuu 68 yacoB (2 roga 1
yac B HEJIEJI0), KOTOPBIE paclpeAessitoTcs Mo KilaccaM ClIeyIoIuM 00pa3om:
10-p1it k1acc — 34 yaca;
11-p1i1 knace -34 yaca.

HJIaHI/IpyeMLIe Pe3yJIbTATHI

IIpeaMeTHbIE pe3yabTATHI 00y4eHHS.
BeinyckHuK Ha 60230BOM YPOBHE HAYYHUTCSH:
— NOHMMAaTh XUMHUUYECKYI0 KapTUHY MUpa KaK COCTaBHYIO 4acTh LIEJIOCTHOM HAYyYHOM KapTHHbI
MHpA;
— pPAacKpbIBaTh POJIb XUMHH M XUMHYECKOTO TMPOM3BOJACTBA KaK MPOU3BOJAUTEIBLHON CHIIBI
COBPEMEHHOT0 00IIeCTBa;
— GOopMyIMpPOBATh 3HAYCHUE XUMHUH U €€ TIOCTYXKCHUH JIJIs1 TOBCEHEBHOM KU3HU YETIOBEKA,
— YCTaHaBIIUBaTh B3aMMOCBS3b MEX/1y XUMHUEHN U IPYTUMU €CTECTBEHHBIMH HAYKAMM;
— (QopMynIMpOBaTh OCHOBHBIE TOJIOKEHHUS TEOPHH XUMHYECKOTO CTPOCHHS OpPTraHUYEeCKHX
coenuHeHuit A. M. byriepoBa M WUIIOCTpUpPOBaTh HUX IMpPUMEpPaAMU W3 OPraHUYECKOH U
HEOPraHWYECKON XHUMUU;
— apryMEHTUPOBATh YHUBEPCAIBbHBIA XapakTep XUMUYECKUX MOHSATUHN, 3aKOHOB M TECOPUM ISt
OpraHWYECKON U HEOPTraHUYECKON XUMUH;
— dopmynuposats [leproauueckuii 3akon JI. 1. MenneneeBa u 3aKOHOMEPHOCTH U3MEHEHUH B
CTPOCHHH M CBOMCTBaX XMMHUYECKUX DJIEMEHTOB U OOpa30BaHHBIX MMHU BEIIECTB Ha OCHOBE
[Tepuonnueckoii cucteMsl Kak rpaduueckoro orodopaxenus [lepuoanueckoro 3akoHa;
— XapakTepHU30BaATh S- U P-AJIIEMEHTHI, a TAKXKE KEJIE30 MO MX MOJoKeHUI0 B [leproanueckoit
cucteme /1. 1. Menpaeneena;
— KJIacCU(UIIMPOBATH BUJIBI XUMHUYECKOUN CBSI3M M THITHI KPUCTAJUTMYECKUX PEIIETOK, OOBICHATH
MEXaHM3Mbl WX O0O0pa3oBaHUsS U JIOKa3bIBaTh EAMHYI0 TPHUPOAY XHUMHYECKUX CBsI3eit
(KOBaJICHTHOM, MOHHOM, METAJUTHYECKOM, BOJIOPOIHOM );
— OOBSACHATH MPUUYMHBI MHOTOOOpa3Hs BEIIECTB, UCIOJB3Ys SBICHUS W30MEPUH, TOMOJIOTHH,
aJUIOTPOIINH;
— KJacCU(UIMPOBATh XUMHUYECKHE PEAKIIMM B HEOPTAaHWYECKON W OPraHUYECKOW XUMHUHU T10
pa3MYHBIM OCHOBAHHSIM M YCTaHABIMBATh CHENU(UKY THIIOB pEakiui OT o0O0Iero uepes
0COOEHHOE K €IMHUYHOMY;
— XapaKTepu30BaTh THIPOJIN3 KaK CICU(PUIHBI OOMEHHBIN MPOIECC U PACKPBIBATH €T0 POJIb B
’KUBOM M HEXKWBOU MPUPOJIE;
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— XapaKTepu30BaTh JJEKTPOIU3 KakK CHeUu(UYHBIA  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIM
IpOIIECC U €ro MPAKTUYECKOE 3HAUCHHE;

— XapaKTepu30BaTh KOPPO3UIO METANIOB KaK OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC H
npeJiarath CriocoObl 3aIIUTHI OT HEE,

— KJaccu(UIUpoBaTh HEOPTaHMUECKUE U OPraHNYECKUE BEIIECTBA;

— XapakTepu3oBaTh OOIIME XWMHUYECKHE CBOMCTBAa Ba)KHEHIIMX KIACCOB HEOPraHUYECKHUX U
OpPraHUYeCKUX COCMHEHUH B IJIaHEe OT OOIIEro Yepe3 0OCOOCHHOE K JMHUYHOMY;

— UCIOJb30BAaTh 3HAKOBYIO CHCTEMY XUMHUECKOTO sI3bIKa Ui OTOOpakeHUs COCTaBa
(xumuaeckue GopMyIbl) U CBOMUCTB (XMMUYECKHUE YPABHEHHMS ) BEIICCTR;

— HCIIOJIb30BATh MPaBUiIa U HOPMbI MEKIYHAPOTHOM HOMEHKJIATYPHI JIsl HA3BaHU BELIECTB MO
dbopMynaM U, HAOOOPOT, JUIS COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJI COETUHEH U
M0 UX HA3BAHUSIM;

— 3HaTh TPUBUAIBHBIC HA3BaHUS BAXKHEUIINX B OBITOBOM OTHOIICHUM HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB;

— XapaKTepU30BaThb CBOMCTBA, IIOJYYEHHE M IIPUMEHEHHUE BAXKHEHIIMX IPEICTaBUTEICH
KJIACCOB OPTaHWYECKUX COCAMHEHMI (aJIKaHOB, AIKCHOB, aJIKUHOB, aJIKaJIMEHOB, apOMaTHUYECKUX
YIJIEBOAOPOAOB, CHHUPTOB, (PEHOJIOB, aNBACTHAOB, MPEACITHHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, CJIOKHBIX 3()MPOB U KUPOB, YIIIEBOJI0B, aMUHOB, aMUHOKHUCIIOT);

— YCTaHABIIMBAaTh 3aBUCHUMOCTh HSKOHOMHKH CTpaHbl OT JOOBIYHM, TPAHCHOPTHPOBKU U
nepepaboTKU yriIeBOIOPOAHOTO ChIPhS (HEPTH U IPUPOIHOTO ra3a);

— SKCIIEPUMEHTAIIBHO TMOATBEPXKAATh COCTaB M CBOMCTBAa BAKHEWIIUX IMpeICTaBUTENEH
U3YYEHHBIX KJIACCOB HEOPTaHWYECKUX M OPraHMYeCKHX BEIIECTB C COOJIIOJICHHEM IPaBHII
TEXHUKH O€30MacHOCTH [UIsi paboThl C XHUMHUYECKUMHU BEIIECTBAMH U J1a0OpAaTOPHBIM
000pyI0BaHUEM;

— XapaKTepu30BaTh CKOPOCTh XHMHUYECKOH pPEAKIMH M €€ 3aBUCHMOCTb OT Pa3JIMYHBIX
(dakTopoB;

— XapaKTepu30BaTh XUMHUYECKOE PABHOBECHE M €T0 CMEIICHHE B 3aBHCUMOCTH OT Pa3IMYHBIX
(hakTOpOB;

— MPOU3BOJUTH pPAacUeThl IO XUMHUYECKUM (GOpMyJIaM U ypaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOILIEHUHN MEXKIy YUaCTHUKAMU XMMHUYECKUX PEaKIIUi;

— co0ur0/1aTh MpaBUIIa HKOJIOTHUECKOW 0€30MacHOCTH BO B3aMMOOTHOIIEHUSX C OKpY’Karomien
Cpeoif mpu OO0paIeHNH ¢ XUMHYECKUMHU BELIECTBAMH, MaTepHUaIaMH U MPOLIECCaMHU.

BoinyckHuK Ha 0230BOM YPOBHE IOJIYYHT BO3MOKHOCTD HAYYHMThCH !

— HCIOJb30BaTh METO/bl HAyYHOrO TIO3HAHUS TPU BBINOJHEHUU TPOEKTOB M y4eOHO-
HCCIIE0BATENbCKUX 3a7]a4 XUMUYECKON TEMATHKH;

— IPOrHO3UPOBATh CTPOCHHE M CBOWCTBA HE3HAKOMBIX HEOPIaHMYECKHUX M OPraHHYECKHUX
BELIECTB Ha OCHOBE aHAJIOTHH,

— IPOrHO3UPOBATh TEUEHHE XUMHUYECKHMX IPOLECCOB B 3aBUCUMOCTH OT YCJIOBHM HX
NPOTEKaHUA U MpeaIaraTb CnocoObl yIpaBJIeHUs] STUMH ITPOLECCAMU;

— YCTaHaBJIMBaTh B3aMMOCBSI3M XMMHUU C TpeAMETaMH TYMAaHHUTapHOTO IMKJIA (S3BIKOM,
JUTEPATypOH, MUPOBOM XyI0’KECTBEHHOM KYIbTYpOii);

— PAcKphIBaTh POJIb XUMUYECKUX 3HAHUHN B Oyayliel MpakTUYeCKO 1eATeIbHOCTH;

— packpblBaTh  poJib  XMMHMYECKUX 3HaHMM B (OPMUPOBAHUM  HMHIUBUAYaTbHOU
00pa3oBaTeNbHON TPAEKTOPHH;

— MPOrHO3UPOBATh CHOCOOHOCTh HEOPraHMYECKUX W OPraHMYECKUX BELIECTB MPOSBIATH
OKHCITUTENbHBIE W/MJIM BOCCTAHOBHUTEIbHBIE CBOMCTBA C Y4Y€TOM CTENEHEH OKUCIIEeHUsS
3JIEMEHTOB, 00pPa3YIOUINX UX;

— apryMeHTUpPOBaTh €AMHCTBO MHpa BELIECTB YCTAaHOBJICHHUEM T'€HETHYECKON CBA3H MEXKIY
HEOPraHUYECKUMU U OPTraHUYECKUMU BELIECTBAMUY;

— BJIAJIeTh XUMHUYECKUM S3BIKOM JUIsl 000TaIIeHUs CIOBAPHOT'O 3aaca U pa3BUTHUS PeyH;
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— XapaKTepU30BaTh CTAHOBJIICHWE HAYYHON TCOPUHU Ha MpHMepe OTKphITHS [leproaudeckoro
3aKOHA U TEOPUH XUMHUYECKOTO CTPOSHUSI OPTaHUYECKUX BEIIECTB;

— KPUTUYECKH OTHOCHTBCS K TICEBJIOHAYYHOW XHMHUYECKON HHQOpMAIMH, IMOJIydaeMod U3
pa3HBIX HCTOYHHKOB,

— MOHUMaTh TJ00aTbHBIE MPOOIEMBI, CTOSAIIME TMEpPel YEeIOBEYECTBOM (DKOJIOTHYCCKHE,
SHEPreTUYECKHEe, CHIPhEBBIC), M NpeyIaraTh MyTH UX PEIICHHS, B TOM YHCJIEC M C IOMOIIbIO
XUMHUHN.

Coaep:xaHue nporpamMmsi.

10-m1ii KaCC.

Tema 1. BBenenme. (1 uac). Ilpenmer opranmueckoil xumuu. OCOOCHHOCTH CTPOCHHS H
CBOMCTB OPIraHUYECKUX COCOUHECHWH. 3HA4Y€HWE U DPOJb OPraHUYECKOM XHMHUU B CHCTEME
€CTeCTBEHHBIX HAyK B JKM3HM oOmecTBa. KpaTkuii ouepk MCTOpPUM pPa3BUTUS OpPraHHMYECKOU
XUMUH.

OcHoBHble NOJI0KEHUS Teopun cTpoeHus A.M. bytiieposa. IIpeanoceuiku co3nanus TEOpUN.
[IpencraBnenre o Teopuu THUIOB U pamukanoB. Paborel A. Kekyne. XuMmuueckoe cTpoeHue u
CBOICTBA OpraHMYECKUX BemecTB. M3omepus Ha mpuMepe OyTaHa u n300yTaHa.

Tema 2. Teopusi cTpoeHHs1 OPraHNYECKUX coequHeHui. (4uyaca). BanenTtHoCTh. XUMHUECKOE
CTpPOEHHE KaK MOPSIOK COSAUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJ€HTHOCTH. OCHOBHbIE
II0JIO’KEHUS TEOPUU XMMHUYECKOTIO CTPOEHUSI OpraHu4ecKux coetuHeHui. [Tonstue o romonorun
U TOMOJIOTaX, H30MEpUM U Hu30Mepax. XuMudeckue (opMyiabl M MOJAEIM MOJIEKYd B
OpPraHMYEeCKOM XUMHUHU. YTiepoaHbii ckener. @DyHkuuoHanbHas rpynma. [omonorm u
TOMOJIOTUYECKUH PS/I.

Howmenknarypa tpuBuansnas u MIOITAK. IlpuHuunel oOpa3oBaHusi Ha3BaHUM OpraHUYECKUX
coenuHenuii no WIOITIAK. Buael wu3oMepuu B OpPraHUYECKOM XUMHUHU: CTPYKTypHass U
IIPOCTPAHCTBEHHAsA. Pa3HOBUIHOCTM CTPYKTYpHOM H30MEpPHM: HM30MEpPUSA  «YIJIEPOAHOIO
CKEJIETa», U30MEpUsl MOJIOKEHUS (KpaTHOM CBSI3U U (PYHKIMOHAIBHOW IPYIIIbI), MEKKIACCOBAS
u3oMepHs. Pa3HOBHIHOCTH MPOCTPAaHCTBEHHOM wH30MepuH. ['eomerpuueckas (ILEc-, TpaHC-)
M30MepUsl Ha NpHUMEpEe aIKEHOB M LUKIoalkaHOB. OmnTuyeckas H30MEpUs Ha MpUMeEpe
aMUHOKHCIIOT.

JdemoHcTpanuu. Mojienu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHHM.

Tema 3. YrueBoaopoansl 1 MX NpUpPoOAHbIe HCTOYHUKHU (94acoB). [Ipuponanslil ra3. Ankanst
[TpuponHbIil ra3 Kak TOIUIMBO. ['OMOJOrMYecKkuil psii, U30MEPHUS W HOMEHKJIATypa ajKaHOB.
XvMHYecKUe CBOICTBa alKkaHOB (Ha IpUMepe MeTaHa W JTaHa): TOpPEHHE, 3aMelleHuE,
pas3ioxeHue U aqeruapuposanue. [IpuMeHeHne ankaHoB Ha OCHOBE CBOMCTB.

Ankensl. ITUIIEH, €TO TIOJYYCHHE (IETHAPUPOBAHUEM dTaHA U IETUIpATAIMEH TaHOIa).
XVWMHYECKME  CBOMCTBA  OJTWJIEHA: TOpPEHHE, KAuyeCTBEHHbIE pEakLMH, THIpaTanus,
nonuMepusanus. [lonuatunen, ero cBoicTBa U npuMeHeHue. [IpuMeHeHne 3TuiieHa Ha OCHOBE
CBOMCTB.

Ankaduenvt u kayuyku. [loHsTHEe 00 anmkagueHax Kak YIJeBOJOpOAax C JABYMS JABOWHBIMHU
cBs3AMU. XMMUYECKHE CBOicTBa OyTanueHa-1,3 u u3onpena: odecrBeunBaHie OpPOMHOM BOJIBI U
noJiMMepu3anus B Kayuyyku. Pe3una.

AnkKunwl. AlleTUIIEH, €To MoJIydyeHHe MUPOIU30M MeTaHa U KapOUAHBIM cIIocOO0M. XUMUYECKHe
CBOIiCTBa  aleTujeHa: TOpeHue, oOeclBeYMBaHUE OpOMHOM  BOABI, IPHUCOEAUHEHUE
XJIOpOBOAOpoJa U ruapaTanus. [[pumeHeHue aleTuieHa Ha OCHOBE CBOMCTB.

benszon. llonydyenune OeH30sia M3 TeKcaHa M aleTWieHa. XHUMHYECKHE CBOMCTBa OeH3oa:
rOpeHue, raloreHupoBanue, HuTpoBanue. Ilpumenenne 0eH3051a Ha OCHOBE CBOMCTB.

Hegpmp. CoctaB u nepepaborka Hedptn. Hedrenponykrel. beH3uH u moHaTHE 00 OKTAaHOBOM
quCIIe.



JNemoncrpanuu. ['openne anerunena. OTHOIIEHUE THIICHA, alleTUIeHa U OEH30J1a K PacTBOPY
nepMmaHraHara kanus. [lodydeHue STuieHa peakiMed aerujaparaldyd 3TaHONa, alleTHieHa
KapOuaHBIM criocoboMm. PasnioskeHne Kaydyka NOpHM HarpeBaHWHU, HCIBITAHUE TPOIYKTOB
pas3ioxeHus Ha HenpeneabHocTh. Komnekius o0pa3oB HeTu U HePTEPOTYKTOB.
JlabopaTopHble onbIThl. 1. OnpeneneHue 3J€MEHTHOTO COCTaBa OPraHUYECKUX COEIUHEHHM.
2.M3rotoBieHrne MoOJENeH MOJIEKYJ yriieBoJoposoB. 3. OOHapyXkeHUE HeNpeaeTIbHBIX
coequHEHUN B kuIkux Hedrenpoaykrax. 4. Ilomydenwme wu CBOMCTBa ameruieHa. 5.
Oznakomienue ¢ kouiekuuen «HedTs v NpoIyKThI ee mepepadoTKu.

Konmponvnaa pavoma Nel «Y2n1e6000poouiy.

Ilpakmuueckan paooma Nel «Ycmanosnenue kauecmeennozo cocmaea y/6».

Tema 4. Kuciaopoaoconepxamme opraHudeckue coeauHenusi. (8 wyacos). EnunHcTBO
XUMHUYECKON OpraHU3alllM KUBbIX OPraHU3MOB. XUMUYECKUI COCTaB )KUBBIX OPTaHU3MOB.
Cnupmui. lonyyenue sTaHona OpoXKEHHEM TIIFOKO3bI U TUApaTanueil stwieHa. ['uapokcunbHas
rpynna kKak QyHkuuoHanbHas. IlpeacraBieHne o BOAOPOAHOHM CBs3M. XMMHUYECKHE CBOMCTBA
9TaHOJA: TOPEHHE, B3aUMOJICHCTBUE C HATpUEM, 0Opa30BaHUE IMPOCTHIX U CIOKHBIX 3(UPOB,
OKHCJIEHHE B anbjaeruia. llpumeHeHue »5TaHOJIa HA OCHOBE CBOMCTB. AJIKOIOJU3M, €ro
MOCJIE/ICTBHS M IPEIYTPEKICHUE.

[TonsiTue 0 mpeAenbHBIX MHOTOaTOMHBIX cOHUpTax. [JMUOEpUH Kak [peACTaBUTEb
MHOI'OaTOMHBIX cnUpToB. KauecTBeHHas peakiusi Ha MHOroaTOMHbIe cIHPTHL. [IpumeHeHue
[JIMLIEpUHA.

@enon. llonydyeHue (eHona KOKCOBaHMEM KaMEHHOro yrisi. B3aummHoe BiusiHME aTOMOB B
MoJIeKyJie eHOa: B3aUMOACHCTBHE C TUAPOKCHUIOM HATPHS U a30THOW KHCIOTOH. [IpuMenenue
¢dbeHona Ha OCHOBE CBOMCTB.

Anvoezudwl. 1lonydyeHue anpIeruoB OKUCIEHUEM COOTBETCTBYIOLIUX CHUPTOB. XUMUYECKHE
CBOMCTBA aJbJErH/IOB: OKHUCIEHHE B COOTBETCTBYIOIIYIO KHUCJIOTY M BOCCTAaHOBJIIEHHE B
COOTBETCTBYIOLIMH criupT. [I[pumenenue Gpopmanbaerua u aneranbIeruaa Ha OCHOBE CBOWCTB.
Kapoonoevie kucnomwr. IlonydeHne KapOOHOBBIX KHCIOT OKHCICHHEM  aJIbJIETH]IOB.
XUMHYECKUE CBOMCTBA YKCYCHOM KHUCIIOTBI: O0IlIME CBOMCTBA C HEOPraHMYECKUMH KHUCIOTaMU U
peakiusi stepudukanuu. [IpumMeHeHHe yKCYCHOM KHCIOTBI Ha OCHOBE CBOMCTB. Bricuiue
YKUPHBIE KUCJIOTHI HA PUMEPE MaTbMUTHHOBOM U CTEApUHOBOM.

Cnoorcnvte 3¢pupor. TlomyueHue cloxHbIX 3¢upoB peakuen srepudukanuu. CiaoxHbie d3(hUpbI
B IpUpoAe, uX 3HaueHue. llpuMeHeHue CIOXHBIX 3(QUPOB Ha OCHOBE CBOWCTB.
/Kupvr kak crnoxHble 3Qupbl. XHMHYECKHE CBOWCTBA XHMPOB: TUAPOIU3 (OMBUICHHE) U
TUAPUPOBAHUE )KUJKUX KUPOB. [IpuMeHeHne UpoB Ha OCHOBE CBOMCTB.

Yeneeoowi. VYrneBonpl, 3HaueHHE YIJEBOJOB B JKMBOM IPHUPOJE U B JKU3HU YEJIOBEKA.
I'noko3a - BEMECTBO C JABOMCTBEHHON (DYHKIMEHW - albIerHAOCIHUPT. XUMUYECKHE CBOMCTBA
IJIIOKO3bI: OKHCJIEHHWE B TJIOKOHOBYIO KHCIIOTY, BOCCTAQHOBJICHME B COpOMT, OpokeHHe
(MOJIOYHOKHCIIOE U cIUPTOBOE). [IprMeHeHune TItoK03bl Ha OCHOBE CBOMCTB.

Jemoncrpanuu. OKuUciIeHue cnupra B anbaeruia. KadecTBeHHas peakuus Ha MHOTOATOMHbBIE
cnuptbl. Komtekumst «KameHHBIH yroiap M MPOAYKTHl €ro mnepepadoTku». KauecTBeHHbIE
peakuuu Ha QeHos. Peakums «cepeOpsiHOro 3epkajia» ajlbleTHA0B M IIIOK03bl. OKHCIeHHE
aIBJACTUIOB M TIIFOKO3BI B KUCJIOTHI ¢ moMotisio ruapokcuna meau (I1). Iomyuenue ykcycHo-
3TUII0BOTO 3(upa. KauecTBeHHAs peakuus Ha Kpaxmad.

JlaboparopHsblie onbIThl. 6. CBOMCTBA 3TUIOBOrO cnupra. 7. CoiicTBa rimuepuHa. 8. CoicTBa
dopmanpaeruma. 9. CpoiictBa ykcycHoil kucioTel. 10. CoiictBa >kupoB. 11. CpaBHeHue
CBOICTB PacTBOPOB MbLIa M CTHUpaJIbHOTrO mopomka. 12. CpoiictBa rimoko3bl. 13. CpoiicTBa
Kpaxmaia.

Konumponvnana paooma Ne2 «Kucnopooocooepicaujue opeanuueckue euiecmea) .

Tema 5. A3orcoaep:xamue opranudeckue coennHenusi (8 uyaco). Ammunbl. [lonstue 00
amuHax. [lomydyeHue apoMaTHUecKOro aMHMHA - AaHWIMHA - U3 HUTPOOEH301a. AHWIMH Kak
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OpraHMYECKOE OCHOBaHHE. B3amMHOE BIHMSHHE aTOMOB B MOJIEKYJIe aHWIMHA: OclablieHue
OCHOBHBIX CBOWCTB M B3aUMOJICUCTBHE C OpoMHOW BOMOH. [IpuMeHeHne aHMIIMHA HA OCHOBE
CBOMCTB.

AMUHOKHCI0THI. [TonydeHre aMuHOKUCIIOT U3 KapOOHOBBIX KUCIIOT U THAPOIN30M OEIKOB.
XVUMUYECKHUE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX OpPraHu4ecKuX COCAMHCHUM:
B3aMMOJICICTBHE CO IEI0YaMH, KUCIOTAaMU U JIPYr C ApYroM (peaxkiusi MOJUKOHJEHCAIINH).
[lenrtuHas cBsi3b U nonunenTuaAbl. [IpuMeHeHne aMUHOKUCIIOT HA OCHOBE CBOMCTB.

benku. [lonydyenue OenkoB peakuued MOJMKOHICHCAIMM AaMUHOKUCIOT. IlepBuuHas,
BTOpUYHAS W TPETUYHAS CTPYKTYphl OENKOB. XWMHYECKHE CBOHCTBa OEJIKOB: TOpEHUE,
JeHaTypalus, THAPOIU3 U IIBETHbIE peakiuu. buoxumuueckrne GyHKIMN OETKOB.

I'eneTnueckas CBSA3b MEKY KJIACCAMHU OPraHUYECKUX COCIUHEHUM.

HyxnennoBbie kucnoThl. CUHTE3 HYKJIEHHOBBIX KUCJIOT B KJIETKE U3 HYKJI€OTHA0B. O0IuMii miaH
ctpoenusi nykieoruna. CpaBuenue crpoenust u ¢ynkuuit PHK u JIHK. Ponb HykIeMHOBBIX
KHUCIIOT B XpaHEHUH W Tepefaye HaciencTBeHHOW uH@opmanuu. [lonsaTue o OMOTEXHOIOTUU U
T€HHOW UH)KEHEPUHU.

JemoHcTpanuu. B3aumoelicTBue aMMuaka 1 aHWIMHA C COJISTHOM KUCIOTOW. Peakuusa anunmHa
c OpomHoii Bomoi. JlokasarenbcTBO Hamuuusi (YHKIMOHAJIBHBIX TPYIII B PacTBOpax
aMUHOKHUCIOT. PacTtBopeHne U  ocaxnenue OenkoB. L[BeTHble peakuuu  OEIKOB:
KCaHTONPOTEHHOBass M OuyperoBas. ['opeHre NTHUbEro mepa M IIEPCTSIHOW HUTU. Monenb
monekynbl JIHK. Ilepexoapl: 3TaHON — 3TUIEH 3TUJICHIIMKONG —dTUICHIUKOIAT menu (11);
9TAHOJI —+3TAHAIb —* HTAHOBAs KUCJIOTA.

JladopaTropHublie onbIThl. 14, CBOliCTBa OEIKOB.

Ilpakmuueckasa paooma Ne2 «Hoenmughukayus opzanuueckux coeouHeHuin).

3auém no meme: Ne 2. «Azomcoodepicaujue opzanuuecKue aeuyecmenr.

Tema 6. buosiorn4yecku aKTHBHbIC OpPraHMYecKHe coeJHWHeHHUsl. (2 4yaca). 3HaKOMCTBO C
depMeHTaMu, BUTAMUHAMH, TOPMOHAMH, JICKAPCTBAMH.

Depmenmupt. DepMeHTHI KaK OMOJIOTHYECKUE KaTalnu3aTopbl 6€IKOBON Mpupoibl. OcoOeHHOCTH
¢dyHkunonupoBanusi GepMeHTOB. Pob pepMEHTOB B )KU3HEICITEIBHOCTH KUBBIX OPTaHU3MOB U
HapOJIHOM XO3HCTBeE.

Bumamunw. Tlonstue o ButamuHax. Hapymenus, cBsi3aHHBIE C BUTAMHHAMHU: aBUTaMUHO3BI,
TUIIOBUTAMHUHO3bl M TUNEpBUTAMHHO3bl. Buramun C kak HpeicTaBUTENb BOJOPACTBOPHMBIX
BUTAMHHOB M BUTAMHH A KakK TPEJICTaBUTEIh )KUPOPACTBOPHUMBIX BUTAMHHOB.

T'opmonwet. TloHsATHE O TOPMOHAX KaK T'YMOPAJbHBIX PETYIATOpax >KU3HEIESTEIbHOCTH JKUBBIX
opranu3MoB. HCYIIMH ¥ aJipeHaINH KaK MpeACTaBUTEeNn rOpMOHOB. [IpodumakTika caxapHOTO
nuaodera.

Jlekapcmea. JlexapcTBeHHass XHMMHs: OT MAaTPOXUMHUHM JO XUMHOTEpanuu. ACHHpUH.
AnTHOMOTHKM W aucOakTepuo3. Hapkorumueckue BemectBa. Hapkomanus, O6opbba u
npoUIaKTUKA.

JemoHcTpanuu. Pa3noxxeHue mnepokcuja BOJOPOAA KaTana3od CBIPOro Msca U ChIPOro
kapTodenss. CMC, conepxamux sH3uMBI. Mcnbitanue cpeasl pactBopa CMC uHAMKATOpHON
Oymaroii. 3HaKOMCTBO ¢ oOpa3lamM INpenaparoB AOMaIHeH, 1abopaTOpHON U aBTOMOOMIIbHOM
aTTeYKH.

Tema 7. UckyccTBeHHBIE 1 CHHTETHYECKHE OPraHMYeCKUe coelMHeHus. (44yaca).
XapakTepHucTUKa Ba)KHENIINX MJJaCTMACC U BOJIOKOH. McKyccmeennvie nonumepol. 1lonydenne
UCKYCCTBEHHBIX IIOJIMMEPOB, KaK MPOJYKTOB XUMHUYECKOW MoOIU(UKAIMU MPUPOJHOTO
MIOJIMMEPHOTO ChIpbs. VCKycCTBEHHBIE BOJOKHA (aL€TaTHBIA IIENK, BUCKO3a), UX CBOMCTBA U
IIPUMEHEHUE.

Cunmemuueckue noaumepwl. IlomydyeHue  CHHTETHMYECKHX  IOJIMMEPOB  PEAKLMSIMU
NoJIMMEpHU3alMi U TMoNUKoHJeHcauuu. CTpyKTypa IMOJMMEPOB JHMHEWHAas, pa3BETBICHHAs U
IPOCTpaHCTBEHHAs. IlpencraBuTenn CHHTETMYECKMX IIJIACTMACC: IOJIMATUIIEH HU3KOTO U
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BBICOKOTO JABJICHUS, MOJUIPONIICH U MOJMUBUHWIXJIOpUJ. CHHTETHUYECKHE BOJIOKHA: JIABCAH,
HUTPOH U KampoH.

JemoncTpanun. Komiekiust miactMace ¥ usnenuid u3 Hux. KoJleKuuM MCKYCCTBEHHBIX U
CHHTETHYECKH BOJIOKOH U M3JEINH U3 HUX.

JlaGopaTopHsle onbIThI. 15. O3HakOMIIeHHE ¢ 00pa3iaMu TIACTMACC, BOJIOKOH U Kay4yKOB.
Ilpakmuueckan paooma Ne3 «Pacno3nasanue niacmmacc u 60J10KOH).

Conepxkanue nporpamMmmsi.
11-p1ii KJIACC.

Tema 1. CTtpoenne atoma. (4 4acos).

[lepuonnueckuil 3aKOH U MEPUOAMYECKAs CUCTEMAa XMMHUYECKUX 3JIeMEeHTOB. COCTaB aTOMHBIX
anep. CTpoeHHE 3JIEKTPOHHBIX OOO0JIOUEK AaTOMOB 3JEMEHTOB IEpPBbIX 4-X IEpPHOJOB.
Oco0eHHOCTH CTPOECHHS 3JIEKTPOHHBIX 000JOYEK aTOMOB MEPEXOJHBIX IIEMEHTOB. OcHOGHbIE
ceéedeHuss 0 cmpoeHuu amoma. SIApo: TPOTOHBI U HEUTPOHBI. M30TOmNBI. DNEKTPOHBI.
OnekTpoHHas 00osouka. DHepreTHyeckuid ypoBeHb. OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX
000JI0YEK aTOMOB 7JJIEMEHTOB 4-ro W 5-ro mnepuonoB mnepuoaudeckoi cucremsl J[. W.
MenneneeBa (mepexoaHbix diemMeHTOB). [loHste 00 opOutansx. S- u  p-opOUTaIH.
DJEeKTPOHHBIE KOHPHUTYypaIlMA aTOMOB XHMHUYECKHUX 3JICMEHTOB.

Ilepuoouueckuii 3axon /I.H. Menoeneega ¢ ceeme yuenus o CmpoeHuu amoma.

Otkpeitue JI. WM. MenneneeBslM nepuoauyeckoro 3akoHa. llepuoanueckas cucrema
xumuueckux snemeHtoB JI. M. MengeneeBa - rpaduueckoe oToOpakeHHE MEPHOIUYECKOTO
3aKoHa. DU3NYECKUH CMBICI IOPSAIKOBOIO HOMEpPA 3JIEMEHTa, HOMEpa IIepuojla U HOMepa
rpynmbl. BaneHTHble 3nekTpoHbl. [IpudynHBI M3MEHEHHsSI CBOMCTB 3JIEMEHTOB B IEpPUOJIAX U
rpynnax (TJaaBHBIX HOATPYIINAX).

[lonoxeHnue BOAOpPONA B MEPUOAMYECKOM cHUCTeME. 3HAUYEHHE IEpUOAMYECKOr0 3aKOHA U
MEPUOJNYECKON CUCTEMBI XUMUYECKUX 3ieMeHTOB Jl. M. MenaeneeBa sl pa3BUTUSL HAyKH U
MNOHUMAaHUS XUMUYECKON KApTUHBI MUPA.

JNemoncTpanuu. Pa3nuuneie popMbI IEPUOTUIECKON CHCTEMBI XMMHYECKHX 3mmeMeHToB /[I. .
Menpneneesa.

Jladoparopublii onbiT. 1. KoHCTpynpoBaHuE MEpUOAMYECKON TaOMUIBI DJIEMEHTOB C
HCIIOJIb30BAHUEM KAPTOYEK.

3auém Nel «Cmpoenue amomay

Tema 2. Crpoenme BemecrBa. (10 uyacoB). Xumuueckas cBsi3b. HMonnasa xumuueckasn
ceéa3zb. Katnonsl n aHuoHbl. Knaccudukanuss noHOB. VOHHBIE KpPHCTANIMYECKHE PELIETKH.
CBolicTBa BCIICCTB C 9TUM THIIOM KPUCTANIMYCCKUX PCUICTOK.

Kosanenmnasa xumuueckas c6a3b. DNEKTPOOTPULIATENLHOCT. [lonsipHas u  HemoussspHas
KOBaJeHTHbIE CBsA3M. J(unonb. IloJaspHOCTH CBA3M M MOJIAPHOCTH MOJEKyJbl. OOMEHHBIN U
JIOHOPHO-aKIENTOPHbIM MEXaHHW3Mbl 00pa30BaHMs KOBAJEHTHOW CBS3M. MOJEKyIspHble HU
ATOMHBIC KPUCTAINIMYCCKUC PCIICTKU. CsoiicTBa BCIICCTB C 3TUMH THIIAMU KPUCTAJLIMYCCKUX
PELIETOK.

Memannuueckan  xumuueckas  céa3b. OCOOCHHOCTH  CTPOCHUS  aTOMOB  METAJUIOB.
Mertannuueckas XMMUYECKasl CBA3b M MeETAJNIMYECKas KpuUcTajuindeckass pemierka. CBolicTBa
BEIIECTB C OTUM THUIIOM CBA3U.

Booopoonaa xumuueckasa cea3b. MexMoONeKyyspHas U BHYTPUMOJIEKYJISIpHAs BOJIOPOAHAS
CBs13b. 3HAYEHUE BOJAOPOAHOM CBSI3H Ul OPraHU3aLUH CTPYKTYp OHMOMOIUMEPOB.

Ilonumepwt. 1lnacTMaccel: TEPMOIUIACTEI U PEAKTOIUIACTBI, UX NPEACTABUTENN U IPUMEHEHUE.
Bonokna: mpupoaHbie (pacTHTENbHBIE W JKHBOTHBIC) M XHMHUYECKHE (HMCKYCCTBEHHBIC U
CHUHTETHUYECKHUE), UX MPEICTaBUTENIN U IPUMEHEHHE.



T'azoobpasznoe cocmosanue eeuiecmea. Tpu arperaTHbIXx COCTOSHUS BOABL. OCOOCHHOCTH
CTpoeHusI Ta30B. MOJISIpHBIN 00bEM ra3000pa3HbIX BEUIECTB.

[Tpumepbl Ta3000pa3HBIX MPHUPOTHBIX CMECEi: BO3AYX, NPUPOAHBIN Ta3. 3arps3HeHue
atMocdepsl (KHCIOTHBIC O, MapHUKOBBIA 3(hdext) m Ooprda ¢ HuM. [IpencraBurenu
ra3000pa3HbIX BELIECTB: BOAOPO/, KUCIOPO, YIIIEKUCIBIN Ta3, aMMHaK, 3THiIeH. VX nonydenue,
coOupaHue U pacro3HaBaHUe.

/Kuokoe cocmoanue eewecmea. Bona. Ilotpebnenne Boabl B OBITY W Ha TNPOU3BOJCTBE.
KectkocTh BOABl U crmocoObl ee ycTpaHeHus. MuHepajabHble BOJBI, WX HCIIOJIB30BAaHHE B
CTOJIOBBIX M JICUCOHBIX IIETISX.

Kunkue kpucTamibl ¥ UX IPUMEHEHUE.

Teepooe cocmosnue eewecmea. AMOppHBIC TBEpPIbIC BEUICCTBA B MPHUPOAC W B IKU3HH
YyelloBeKa, X 3HaueHUe U puMeHeHune. Kpucraminueckoe CTpoeHre BellecTBa.

Jucnepcuvte cucmemot. [lonsitTue o  gucnepcHbIX  cuctemax. JlucmepcHas ¢asza w
mucrnepcuonHas cpena. Knaccudukanusi IUCIIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOro
COCTOSIHUSL JTUCIIEPCHOM Cpeapl M AMCIEPCHOHHOHM (a3pl. ['pyboaucnepcHble CHUCTEMBI:
SMYJIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHKOUCIIEPCHBIE CUCTEMBI: T'€JIU U 30JIH.

Cocmae éewecmea u cmeceii. BerectBa MOJIEKYISIPHOTO U HEMOJIEKYIIIPHOTO CTPOCHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.

[Tonstne «1oyss» M €€ Pa3HOBUAHOCTH: MaccoBas ([I0Ji1 AJIIEMEHTOB B COCAMHEHHH, OIS
KOMIIOHEHTa B CMECH - JIOJIsI IpUMeceH, J0Js PacTBOPEHHOI'O BEILECTBA B pAacTBOpPE) U
oObvemHas. [{ons BbIX0/AA MPOAYKTA PEAKIIUU OT TEOPETHUECKU BO3ZMOXKHOTO.

JemoHcTpanuu. Mojens KpUCTaNIMYECKONW peleTKu Xjaopuaa HaTpusd. OOpa3ibl MUHEPAJIOB ¢
MOHHON KPUCTAUTMYECKOW PELISTKOM: KalbIluTa, TramuTa. MoJenu KpUCTaJUIMUECKUX PEIIeTOK
«cyxoro Ipaa» (Wim uoja), anmMasa, rpadura (uam kBapua). Mozgens monekyinsl JJTHK. O6pasib
mwiactMacc  (penonodopmanpaeruaapie,  HNOTUYpPETaH,  MOJUATHIICH,  MHOJUIPOMMIIEH,
NOJMBUHUIIXJIOPHU) U U3Aeus U3 HuX. OO0pa3ubl BOJOKOH (IIEpCTh, MIETK, alleTaTHOE BOJIOKHO,
KalpoH, JIaBCaH, HEIIOH) U u3nenus u3 Hux. OOpas3ipl HEOPraHHMUECKUX MOJUMEpPOB (cepa
IIaCTUYECKasi, KBapl, OKCUJ aJIOMHUHHUA, NMPUPOAHBIE AITIOMOCUIMKATHI). Moaenb MOJISpHOTO
o0bema ra3oB. Tpu arperatHbiX COCTOSHUSA BOAbL. OOpa3ipl HAaKUMM B 4YalHUKE U Tpydax
LEHTPaJIbHOro OTOIIeHHs. JKeCcTKOCTh BOJIbI U CIOCOOBI ee ycTpaHeHus. [Ipubopbl Ha KHUIKHUX
Kkpuctaiax. OOpasibl pa3IMYHbIX JUCIEPCHBIX CHUCTEM: AMYJbCUHM, CYCIIEH3MMH, a’po30Jei,
reneit u 3one. Koarymsius. Cunepesuc. Dpdext Tungans.

Jlaboparopubie omnbIThl. 2. OmnpeneneHue TUNA KPUCTAIUIMYECKON pEeIIeTKH BEllecTBa U
ONMCaHNE ero CBOMCTB. 3. O3HaKOMJIEHHE C KOJUIEKLHMENH MOJUMEPOB: IIACTMACC U BOJIOKOH, U
n3nenus u3 Hux. 4. HMcnoeiTanue BOABI HAa KECTKOCThb. YCTPAHEHHE YKECTKOCTH BOJBL. 5.
O3HakoMJIEHHE ¢ MUHEPATIbHBIMU BoAaMHU. 6. O3HaKOMJIEHHE C JUCTIEPCHBIMU CUCTEMaMH.
Ilpakmuueckan paboma Nel. « Ilonyuenue, cooupanue u pacno3naganue 2a3o6y.
Koumponsnas paboma Nel «Cmpoenue eeuyecmea.

Tema 3. Xumuueckue peakuuu. (9 4yacoB) Peakyuu, uoywue 6e3 usmeHeHus cocmasa
gewecmes. AJUIOTPONIUS U AJUIOTPONHbBIE BUIAOU3MEHEHHUA. [IpMUMHBI alioTponuu Ha IpUMeEpe
MoauduKauil Kucmopoma, yriepoaa u gocdopa. O30H, ero Ouonorudeckas poiib. M3omeps! u
U30MEPHUS.

Peakuyuu, uoywyue c usmenenue cocmaea eeuwjecmea. Peakuyyu coeIUHEHUS, Pa3IOKEHHUS,
3aMerieHuss 1 oOMeHa B HEOPraHMYecKOM M OpraHudeckol xumuu. Peakuuu 5Kk30- H
sHAOTEpMUYecKUe. TermnoBoil 3 deKT XUMUUECKON peakuu U TEPMOXUMUYECKHE YpaBHEHUS.
Peakuuu ropenus, Kak 4aCTHBIN CIy4al S9K30TEPMUYECKUX PEAKLIUMN.

Cxkopocmb xumuueckoii peakyuu. 3aBUICUMOCTb CKOPOCTH XMMHUYECKON peakuu OT MPUPOJIbI
pearupyromux  BEIIECTB,  KOHLEHTpaluW, TEMIEpaTypbl, IUIOHNIAJAM  IOBEPXHOCTHU
CONPUKOCHOBEHMSI U Karaju3aTopa. Peakiuu romo- u rereporeHHble. [loHdaTue o kartanuze u



karanu3atopax. @DepMeHThl Kak OWOJOTHMYECKHe  KaTalau3aTopbl, OCOOCHHOCTH WX
(G YHKIIMOHUPOBAHUA.

Oopamumocms xumuueckux peaxyuit. HeoOpatumbie U 00paTUMble XUMHUYECKHUE PEAKIUU.
CocTosiHMEe XHMMHYECKOTO0 pPaBHOBECHs Jisi OOpaTUMBIX XUMHUYECKHX peakuunil. CrocoObl
CMEIICHUS XMMHYECKOTO PaBHOBECHs Ha NpHMeEpe CuHTe3a aMMuaka. [loHsTne 00 OCHOBHBIX
HAyYHBIX MPUHIUIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAKa WIIM CEPHOI KUCIIOTHI.

Pons 600wt 6 xumuueckou peakyuu. Victuaable pacTBOpbl. PacTBopuMOCTh U KiaccupuKaus
BEIIECTB 10 3TOMY MIPU3HAKY: paCTBOPUMBIE, MaJIOPaCTBOPUMbIE U HEPACTBOPUMBIE BEIIECTBA.
ONEKTPOIUTHl U HEDIEKTPOIUTBL. DJIEKTpOIUTHYECKas aAuccouuanus. KucioTsl, ocHOBaHUS U
COJIM C TOUKH 3PEHUS TEOPUU DIIEKTPOIUTHUECKOMN TUCCOLMALINH.

XUMHUYECKUE CBOMCTBA BObI, B3aUMOJCHCTBHE C METaUIAMH, OCHOBHBIMH U KHUCIOTHBIMU
OKCHJAMHM, pa3lio)KeHHe U oOpa3oBaHHME KPHUCTAJUIOTMIpaToB. Peakiuu ruapatauuu B
OPraHU4EeCKON XUMHH.

Tuoponuz opzanuueckux u Heopzanuueckux coeouHnenull. HeoOpatumplii  TUAPOITH3.
OOGpatumblii TuapOaU3 cosie. ['maponn3 opraHWyYecKUX COEAMHEHUM U €ro MpakTUYeCKoe
3HAYEHHWE ISl MOJTYYeHHs] THAPOJIM3HOIO CHUpTa M MbUIA. buosornueckas pojib ruposiusa B
IUIACTUYECKOM U SHEPreTHUECKOM OOMEHE BEILECTB U SHEPTUH B KIIETKE.
Okucnumensvno—eoccmanosumenshule peakyuu. Crenenb okucienus. OnpeneneHue CTENeHH
okucieHus 1o ¢opmyne coenuHeHus. lloHaTne 00 OKHUCIUTENIBHO-BOCCTAHOBUTEIBHBIX
peakiusx. OKHCIEHUE U BOCCTAHOBJICHHE, OKUCIUTEIh U BOCCTAHOBUTEIIb.

Inexkmponu3. DIEKTPOIN3 KaK OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIN IpoLecc. DIEKTPOJIU3
paciiaBoB M pAacTBOPOB Ha TmpuMmepe Xxjopuaa HaTpusa. llpakthyeckoe mnpUMEHEHUE
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYyUEHHE aTFOMUHUS.

Jemouncrpanuu. [Ipespamienue kpacHoro docdopa B Oenbiit. O30HaTop. Monenu mMonekyn H-
OyraHa M wm3o00yTaHa. 3aBUCUMOCTH CKOPOCTH PEaKlUM OT MPUPOJABI BEIIECTB HA IMpUMEpe
B3aMMOJICHCTBHS PACTBOPOB PA3NUYHBIX KHUCIOT OJMHAKOBON KOHIIEHTPAIMH C OJAMHAKOBBIMU
rpaHyjaMyd LMHKAa ¥ B3aUMOJCHCTBUS OJMHAKOBBIX KYCOYKOB pa3HBIX META/UIOB (MarHus,
[IMHKa, »elle3a) C COJITHOM KHUCIOTOH. BzaumopeilicTBue pacTBOPOB CEpHOM KHUCIOTHI C
pacTBopaMu THOCYyJb(aTa HaTpUs pPa3IMYHOW KOHLEHTpAUMW U TeMmueparypbl. Mozens
KUIISIIEro cjos. Pa3nokeHwe mepokcuaa BOJOpPOAa € IOMOINBIO KaTanu3aTopa (okcuia
maprania (IV)) m katamasel celporo Mmsica U cblporo kaprodens. Ilpumepsl HeoOpaTUMBIX
peakiuii, HAymux ¢ 00pa3zoBaHUEM OCaJlKa, ra3a Wiu BOjbl. B3auMoaelcTBUE JUTHS U HATPUS C
Bojoit. [Tomyuenue okcuna gocdopa (V) u pacTBOpeHHE €ro B BOJE; HUCIBITAHUE MOTYYEHHOTO
pactBopa nakMycoM. OOpa3Iipl KpUCTAIOTUAPATOB. VcmbITaHWE PacTBOPOB AJIEKTPOJIUTOB U
HERJIEKTPOJIUTOB HAa MpEeIMEeT AUCCOLUAIMU. 3aBUCHMOCTb CTENEHU DSJIEKTPOJUTHYECKON
JUCCOLIMAIIMU YKCYCHOM KHCIIOTBI OT pa30aBieHus pacTBopa. [maponus kapOumga KambIus.
['maponu3 xkapOOHATOB LIENOYHBIX METAIJIOB W HUTpaToB IMHKA uiau cBuHua (II). Tlomyuyenue
Mbu1a. [lpocTeiine OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMH; B3aUMOJICHCTBHE IIMHKA C
COJITHOW KHCJIOTOM H Kene3a ¢ pactBopoMm cyibdara menu (II). Monens anexTponusepa.
Monenb 57eKTPOAU3HONM BaHHBI JISI TOTYYECHUS aTFOMUHUS.

JlabopaTopHbie onbIThbl. 7. Peaknus 3aMerieHuss MeOu JKEJIe30M B pPacTBOPE MEAHOIO
Kynopoca. 8. Peakiuu, naymue ¢ oopazoBaHueM ocajika, rasa 1 Boabl. 9. [lomyuenue kuciopoaa
pasio’keHueM MNepoKcuia BOJOpojaa ¢ momoulpio okcuaa mapranua (IV) m karamasel celporo
kaprodens. 10. [lomyuenue Bogopo/a B3aMMOACWCTBUEM KUCIOTHI ¢ MMHKOM. 11. Pasnuunbie
CIIy4au TUAPOIU3a COJICH.

Ilpakmuueckasa padoma Ne3 «Xumuueckue ceoiicmea Kuciom

3auém Ne2 «Xumuueckue peakyuuy.

Tema 4. BemecrBa u ux cpoiicrBa. (11 yacoB). Memannsl. B3aumoieiicTBrie MeTalIOB ¢
HEMeTallaMu  (XJIOpOM, Cepoil M  KUCIOpojaoM). B3aumonelcTBHE — IIEIOYHBIX U
[IEJIOYHO3EMENBbHBIX METAJUIOB C BOAOH. OJIEKTPOXUMHUYECKUH PpsAJ HaNpsLDKEHWH METaslioB.



B3aumoselicTBue METAJIIOB € pacCTBOpaMU KUCJIOT U coJiel. AnmomMuHoTepmus. B3anmonelicteue
HATpHS C ATAHOJIOM U (PEHOJIOM.

Koppo3us meramwio. IloHATHE O XMMHYECKOM M BJIEKTPOXMMHYECKOM KOPPO3UM METAJIOB.
CniocoOblI 3aIIUTHl METAJLIOB OT KOPPO3HUH.

Hememanne. CpaBHUTENbHAs XapaKTEPUCTHUKA TAJIOr€HOB Kak HauOojiee TUIHYHBIX
npencraBuTesied HemeTauioB. OKHUCIUTENbHBIE CBOMCTBA HEMETAUIOB (B3aMMOJAEWUCTBHUE C
MeTaJlJlaMl ¥ BOJOpoJoM). BoccraHOBHUTENBHBIE CBOWMCTBA HEMETAIOB (B3aUMOJCIHCTBHE C
0oJiee IEKTPOOTPULIATEIbHBIMU HEMETAINIAMHU U CJIOKHBIMU BELIECTBAMU-OKUCIUTEISIMH).
Kucnomul neopzanuueckue u opzanuyeckue. Knaccupukanusi Kucnor. XUMAYECKHE CBOWCTBA
KHCJIOT: B3aUMOJICHCTBHE C METAUIaMH, OKCHJIAMHM METAUIOB, THUJPOKCUIAMU METAILIOB,
comsiMu, crnupramu  (peakuus — orepudukanuu). OcoOble  cBoOWcTBA  a30THOH U
KOHLICHTPUPOBAHHOM CEPHOM KUCIIOTBHI.

OcHnosanusa Heopzanuueckue u opeanuueckue. OCHOBaHUS, WX KiIacCUpUKalUs. XUMHUECKUE
CBOMCTBA OCHOBAHMI: B3aMMOJEICTBHE C KHCIIOTAaMH, KHUCJIOTHBIMH OKCHJIAMH U COJSIMU.
PaznoxxeHne HepacTBOPUMBIX OCHOBAHUH.

Conu. Knaccudukanusi cosieil: cpeiHue, KUCIble U OCHOBHbIE. XUMUYECKHE CBONCTBA COJICH:
B3aMMOJICICTBHE C KUCIOTaMH, LIEJI0YaMU, MeTajslaMu U coiisiMu. llpencraBurenu coneil 1 ux
3Ha4YCHHME. XJIOpUJ HaTpus, KapOoHaT Kanblus, Qocdar kampums (CpemHHE COJHN);
THIPOKapOOHATHI HATPUS U aMMOHUs (KUCIbIe coun); Tuapokcokapoonar meau (II) - mamaxut
(OCHOBHas COJIb).

KauecTBeHHblE peaklMM Ha XJIOpHUA-, CyldbpaT-, U KapOOHAaT-aHUOHBI, KaTHOH aMMOHUS,
katroHsbl xxenesa (1) u (III).

I'enemuueckaa  c6éa3b6  Mmexycoy  Kiaccamu  HEOP2AHUYECKUX U OP2AHUYECKUX
coeounenuii. IIoHsITHE O TEHETUYECKON CBSA3M M TEHETHMUECKUX psAgax. ['eHeTnueckuil psn
Mmetaina. 'enernueckuil psan Hemeramwia. OCOOEHHOCTH T'€HETUYECKOTO psifia B OpraHUYecKOn
XUMUH.

Jemoncrpanuu. Koutekuust oOpa3noB MetauioB. B3aumopneicTBue HaTpus U CypbMbl C
XJOpOM, JKeje3a ¢ cepol. ['opeHue MarHus M aglOMHUHHMS B Kuciaopozae. BzaumopeiicTBue
IEJIOYHO3EMENbHBIX METAJJIOB C BOAOW. B3ammonelicTBue HaTpusi € 3TaHOJIOM, IIMHKA C
YKCYCHOM KHCIIOTOM. AntoMuHoTeEpMUS. B3auMopeiicTBue Meiu ¢ KOHUEHTPUPOBAHHON a30THOM
KHUCIIOTON. Pe3ynbTaThl KOppPO3MM METAUIOB B 3aBUCHMOCTH OT YCIOBUH €€ MIpPOTEKaHUS.
Komnexknust oOpa3noB HemeTayuioB. B3aummopelicTBue XJIOpHOM BOJBI C pacTBOpOM OpoMuzaa
(vogunma)  kanua.  Komekuuss — NpUpPOJHBIX — OpraHUYecKUX  KucioT.  Pa30aBneHue
KOHILIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI. B3anmMonelicTBHEe KOHLIEHTPUPOBAHHON CEPHON KUCIIOTBI
C caxapom, LeJUI0030i U Meapto. OOpasubl MPUPOAHBIX MHUHEPATIOB, COAEPKAILIUX XJIOPHU]
HaTpus, KapOoHaT KaiblMs, (ocdar kampius u ruzgpokcokap6bonar menu (II). OOpasubl
MUIIEBBIX MPOJYKTOB, COJEPKALINX T'MIPOKapOOHAThl HATPHUsI U aMMOHHUSA, UX CIHOCOOHOCThH K
Pa3NoXKEeHUIO NpU HarpeBaHuu. ["amenne coapl ykcycoM. KauecTBeHHBIE peakIuu Ha KaTUOHBI U
AQHUOHBI.

JlabopaTopubie onbIThl. 12. VcneiTanne pacTBOpPOB  KHUCIOT, OCHOBaHMM U COJIEH
uHauKaropamu. 13. B3aumonmeilcTBUE CONSTHOM KHCIOTHI M pPacTBOpa YKCYCHOM KHCIIOTHI C
Metauiamu. 14. B3aumojelcTBHE COJIIHOW KHUCIOTBI M PAcTBOpAa YKCYCHOM KHUCIOTHI €
OCHOBaHMSIMH. 15. B3aumopeicTBUE CONSHOM KHUCIOTBI M PAacTBOPA YKCYCHOM KHCIOTBHI C
coimsaMu. 16. IlonydyeHne u cBONCTBAa HEPACTBOPUMBIX OCHOBaHUM. 17. I'maponus XjmopuaoB U
areTaToB MICJIOYHBIX MeTauioB. 18. O3HakoMJeHHWE C KOJUICKIIUSMH: a) METaJuIoB; O)
HEMETAJJIOB; B) KHUCIOT; TI') OCHOBAaHUH; JI) MHMHEpAJOB M OHOJOTHYECKUX MAaTepHalioB,
CoJIeprKalIiX HEKOTOPhIE COJIH.

Ilpakmuueckasa paooma Ne3. «Peuwienue IKcnepumenmanbHovlx 3a0ay HA UOCHMUPDUKAUUIO
OP2aHUYECKUX U HEOP2AHUYECKUX COCOUHEHUI).

Konumponvnaa paboma Ne2 no meme: «Od006uienue 3nanuit no Kypcy oouieit Xumuu
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TemaTn4yeckoe IIAHUPOBaHUE.

10 knace
Tema Bcero B ToMm uucie Ha
JacoB YpOKU IIpakTrueckue Kontponbubie
paboThI paboThl, 3a4ETHI

1. Bsenenue 1 1 - -
2. Teopus cTpoenus | 4 4 (Texymmii | - -

OpPraHUYeCKUX COeIMHEHUN KOHTPOJIb)
3. YrieBogopoabl u ux | 9 7 1 1

IPUPOJHBIE UCTOYHUKH.
4. Kucnopoaocoaepxaiine 8 7 - 1

OpPraHUYeCKUe COCIMHEHMSL.
5. Asotcopepikariue 8 6 1 1(3auér)

OpPraHUYeCcKUe COCIUHEHMSL.
6. buonornueckn aKTUBHBIE | 2 2 (Texymmii | - -

OpPraHUYECKUe COCIUHEHMS KOHTPOJIb)
7. WckyccTBeHHBIE 4 3 1 -

CHHTETHYECKUE

OpPraHUYeCcKUe COCIUMHEHMSL.
Hroro 34 28 3 2+1

TemaTHueckoe IJIAHUPOBAHME.
11knace
Tema Bcero B ToM uuciie Ha
JacoB YPOKU [IpakTnueckue KoHntposbnsie
paboTHI paboThl, 3a4ETHI

1.Ctpoenune aroma 4 3 - 1 (3auér)
2.CTpoeHue BelecTBa 10 9 1 1
3. XMMHYECKUE pEaKLIUH. 9 7 1 1 (3auér)
4.BemecTBa 1 X CBOICTBA. 11 9 1 1
Hroro 34 27 3 2+2
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