INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O TPEJMETA XUMUA
IlnanupyemMsble npeIMeTHbIE Pe3yJIbTAThI
B pesynbrare u3ydyenus yueOHOTo mpeamera « XuMUs» Ha YPOBHE CPEeTHET0 001Iero oopa3oBaHus:
BpinycKHUK HA yriiy0JIeHHOM YPOBHE HAYYHTCSH:
- pacKphIBaTh HAa MPUMEPAX POJIb XUMHH B ((OPMUPOBAHUN COBPEMEHHOW HAYYHOM KapTHHBI MUPA U B MPAKTHYECKOU eI TEIbHOCTH YEJI0BEKA, B3aUMOCBSI3b
MEXIY XUMUEH U APYyrUMH €CTECTBEHHBIMU HAYKaMU;
- WUTIOCTPUPOBATh HA PUMEpPaX CTAHOBJIEHUE U HBOJIOLMIO OPraHUYECKON XMMUM KaK HayKH Ha Pa3JIMYHBIX MCTOPUYECKUX ITalax ee pa3BUTHS,
- YyCTaHaBIUBAaTh IPUYMHHO-CIIEICTBEHHBIE CBSA3HU MEX/ly CTPOCHUEM aTOMOB XMMUYECKHUX 3JIEMEHTOB U NIEPUOANYECKUM U3MEHEHNEM CBOWCTB XUMHUUYECKUX
3JIEMEHTOB M UX COEIMHEHUH B COOTBETCTBHH C IMOJIO)KEHUEM XMMHUYECKHX 3JIEMEHTOB B [IEPUOINYECKOM CUCTEME;
- aHAJIM3UPOBATh COCTaB, CTPOEHHUE U CBOICTBA BEILLECTB, IPUMEHSS MOJOKEHUS OCHOBHBIX XMMHUECKUX TEOPUN: XMMHUECKOIO CTPOEHUS] OpraHUYeCKUX
coeauHeHuit A.M. ByTiepoBa, CTpoeHHs aTOMa, XUMHUECKOW CBSI3H, JIEKTPOJIMTUYECKOM AMCCOLMAIIMM KUCIOT M OCHOBAaHUM; YCTaHABIMBATh PUYMHHO-
CJIEICTBEHHBIE CBS3HM MEXKY CBOMCTBAMM BEILLECTBA U €TI0 COCTABOM, U CTPOCHUEM;
- IPUMEHSATH [IPaBUJIa CUCTEMATUYECKON MEXTyHapOAHONH HOMEHKJIATyphl KaK CPEJCTBA pa3IMueHHs U UICHTU()HUKALIMYU BEIIECTB [0 UX COCTaBY U CTPOEHUIO;
- COCTABJIATh MOJICKYJIIPHBIE U CTPYKTYpPHBIE (POPMYITBI HEOPTAaHUIECKUX U OPTaHMUYECKUX BEIIECTB KaK HOCUTENeH HH(OpMAIiK O CTPOCHUH BEUIECTBA, €T0
CBOWCTBAaX U MPUHAUIEKHOCTH K ONPEAEICHHOMY KJIacCy COeTUHEHUH;
- OOBSACHATH MPHUPOIY M CIIOCOOBI 00pa30BaHMsSI XUMHUECKOW CBS3M: KOBAJCHTHOW (MOJSIPHOM, HEMOJISIPHOW), HOHHOH, METAJTMYECKOM, BOJOPOIHON — C
LEJIBIO OIIPEIEIEHUS] XUMHUECKOW aKTUBHOCTH BEILIECTB;
- XapakTepu30BaTh (PU3MYECKUE CBOWCTBA HEOPTaHWYECKUX M OPraHMYECKUX BEILECTB U YCTaHABIMBATh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEILIECTB OT THUIIA
KPUCTAJTIMYECKON PELIETKY;
- XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHNU XUMUYECKUX CBOMCTB IPOCTHIX BEIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICIIMX OKCUAOB U THIPOKCH/IOB;
- IPUBOJIUTH MIPUMEPBI XUMUYECKUX PEAKIIUH, PACKPBIBAIOIINX XapaKTEpHbIE XMMUUECKNE CBOMCTBA HEOPIraHUUECKUX U OPraHMYECKHUX BEIIECTB U3YUEHHBIX
KJIACCOB C IEJIbI0 WX UACHTH(UKAIIMHI U 00BSICHEHUST 00JIaCTH TPUMEHEHNS,
- OIPEAENIATh MEXAHU3M PEAKIIUH B 3aBUCUMOCTH OT YCJIOBHH ITPOBEIEHUS PEAKIIMK U IPOrHO3UPOBATH BO3MOXKHOCTD IIPOTEKAHUS XUMUYECKUX PEAKIIUI Ha
OCHOBE THIIa XUMUYECKOW CBSA3H U aKTUBHOCTH PEAreHTOB;
- yCTaHaBJIMBATh 3aBUCUMOCTh PEAKI[MOHHON CIIOCOOHOCTH OPraHUYECKUX COEIMHEHUI OT XapakTepa B3aMMHOTO BIUSHHMS aTOMOB B MOJIEKYJaX C LIEJIbIO
IIPOrHO3MPOBAHUS MPOTYKTOB pEaKLUu;
- YCTaHaBJIMBATh 3aBUCHMOCTbh CKOPOCTH XMMHUYECKON pEaKIUy U CMEIIEHUS] XUMHUYECKOTO0 PaBHOBECHS OT pa3IMUYHBIX (DAKTOPOB C LIENbIO ONpeAeseHus
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XMMHUYECKUX MTPOLIECCOB;
- YCTaHaBJIMBATh M€HETUYECKYIO CBSI3b MEXJy KJIacCaMHM HEOPraHWYECKMX M OPraHMYECKUX BELIECTB JUIsi 0OOCHOBAHUS MPUHIUIHMAIBHON BO3MOXHOCTU
MOJTyYEHHUs] HEOPIraHUYECKUX U OPraHUYECKUX COSIMHEHUH 3aJaHHOTO COCTaBa U CTPOEHUS;
- TO0MpaTh PEeareHThl, YCIOBUS M OMPEAEISATh NPOAYKThl PeaKLUi, MO3BOJSIONINX peali30BaTh J1a00paTOpPHbIE U MPOMBIIUIEHHBIE CIIOCOOBI MOIYy4YEHUS
BaXHEHMIINX HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB;
- ONpEAENATh XapakTep Cpelpl B pe3yibTaTe I'MAPOJN3a HEOPTaHMYECKHMX M OPraHMYECKHX BEIIECTB M INPUBOAWUTH IPUMEPBI TMAPOJIM3a BELIECTB B
MOBCE/IHEBHOM JKU3HU YeJIOBEKa, OMOJIOrHUYeCKUX OOMEHHBIX MPOIEcCcax U MPOMBIIUIEHHOCTH;



- IPUBOJUTH MIPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIMI B IPUPO/IE, TPOU3BOCTBEHHBIX MPOIIECCaX U KUZHEAEATEIbHOCTH OPTraHU3MOB;

- 000CHOBBIBAThH MPAKTHUYECKOE HCIOIb30BAaHNE HEOPraHMUYECKUX U OPraHUYECKUX BEIIECTB M UX PEAKIIMI B IPOMBIILICHHOCTH U OBITY;

- BBITIOJIHATh XUMHYECKUH SKCIIEPUMEHT MO PACIO3HABAHUIO U MOJYUYECHUIO HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM Kjlaccam
COEIMHEHUI, B COOTBETCTBUU C MPaBUIAMH U MTpHeMaMu 0e30macHON paboThl C XUMUYECKHMH BEILIECTBAMU U J1JAOOPaTOPHBIM 000PYI0BAaHUEM;

- MPOBOJUTH PACUYCThl HA OCHOBE XUMHUYECKUX (POPMYJT M YpaBHCHHI peaklUii: HAXO0XKICHUE MOJEKYJISIPHOW (OPMYIIbI OPraHMYEeCKOro BEIIECTBA IO €ro
IUIOTHOCTH W MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WM MO MPOJAYKTaM CTOpaHUs; pacueTbl MacCOBOW JIONIM (Macchl) XUMHUYECKOTO
COCIMHEHUS] B CMECH; pacueThl Macchl (00beMa, KOJMYECTBA BEUIECTBA) MPOTYKTOB PEAKIMU, €CIU OJTHO U3 BEIISCTB JaHO B M30BITKE (MMEET MPUMECH);
pacueTbl MacCOBOW MM OOBEMHOI OJIM BBIXOJa MPOAYKTa PEaKUUU OT TEOPETHUYECKH BO3MOXKHOT'O; pacyeThl TemioBoro 3ddexra peakuuu; pacyeTbl
00BbEMHBIX OTHOIIICHUM Ta30B MPU XUMHUYECKUX PEAKIIUSIX; pacueThl MacChl (00beMa, KOJTUYECTBA BEIIECTBA) TPOIyKTa PEAKIIMHU, €CIIA OJTHO U3 BEIIECTB JIaHO
B BHJIE PACTBOPA C ONPEIEIECHHON MacCOBOM J10J1€i1 paCTBOPEHHOTO BEILIECTBA;

- WCTOJBh30BaTh METOJbI HAYYHOTO TO3HAHWS: aHAJIMW3, CHUHTE3, MOJCIMPOBAHUEC XHMHUYCCKHUX IPOIECCOB W SBICHUH — TpU pEIICHUH Y4eOHO-
HCCJIEIOBATENLCKUX 3aa4 10 U3YYSHHIO CBOMCTB, CIIOCOO0B MOMYyUEHUs M pacliO3HaBaHUS OPTaHUYECKUX BEIIECTB;

- BJIaJICTh MIpaBUJIaMU O€3011aCHOTO OOpAICHUS C €IKUMHU, TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOI XUMUU,

- OCYUIECTBIIATH MOMCK XUMUYECKON HH(OpPMALIUK IO HA3BaHUAM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM (hOpMYyJiaM BEILIECTB;

- KPUTHYECKU OICHUBATh M MHTEPIPETUPOBATh XUMUYCCKYIO WH(POPMAITUIO, COMCPIKANIYIOCS B COOOIICHHUSIX CPEJICTB MAacCOBOW MH(OpMAIHH, pecypcax
WuTepHeTa, HAyYHO-MOMYJISIPHBIX CTaThAX C TOYKM 3pPEHHUS €CTECTBEHHO-HAYyYHOH KOPPEKTHOCTU B IENSAX BBISIBICHUA OMIMOOYHBIX CYXIECHUU U
dbopmupoBaHUs COOCTBEHHOM MO3UIINH;

- YCTaHaBJIMBATh B3aUMOCBSI3H MEXKIY (pakTaMu U TEOpUEH, MPUUMHON U CIEACTBUEM IMPU aHAIK3€E MPOOIEMHBIX CUTYalluid U 0OOCHOBAaHUH MPUHUMAEM bIX
pELICHUI Ha OCHOBE XMMHUYECKUX 3HAHUI;

- IPEJICTABIIATH Iy TH PEIIEHUs IT00ATBHBIX MPOOIeM, CTOSIINX Mepe]l YeTOBEUECTBOM, U MEPCIIEKTUBHBIX HANIPABIEHUHN Pa3BUTHUSI XUMUYECKIX TEXHOJIOTH,
B TOM YHCJIE TEXHOJIOTUM COBPEMEHHBIX MAaTEPHAIIOB C PA3IMYHON (PYHKITMOHAIIBHOCTHIO, BO3OOHOBISIEMBIX UCTOUHUKOB CHIPHS, IEPEPAOOTKH U y THIIH3AIIUN
MPOMBINIJICHHBIX U OBITOBBIX OTXO/IOB.

BoinyckHUK HA yriry0JIeHHOM YPOBHeE MOJYYUT BO3MOKHOCTh HAYYUThCS:

- popmynupoBaTh 1€ UCCIEA0BAHNS, BBIIBUTATh U TPOBEPATH IKCIIEPUMEHTATBHO TUIOTE3bI O XUMHUYECKHX CBOMCTBAaX BEIIECTB HA OCHOBE UX COCTaBa U
CTPOCHHUSI, UX CITOCOOHOCTH BCTYMAaTh B XMMHUECKUE PEAKIIUHU, O XapaKTepe U MPOAYKTaX Pa3IMYHBIX XUMHUYECKUX PEaKIIHiA;

- CAMOCTOSITEJIbHO TUTAHUPOBATh U MPOBOAUTH XUMUUYECKHUE IKCIIEPUMEHTHI ¢ COOJII0IEHUEM TTpaBuil 0e30MmacHor pabOThI C BEIIECTBAMU M J1a0OPaTOPHBIM
o0opyaoBaHUEM;

- UHTEPIIPETUPOBATH JIAaHHBIE O COCTaBE U CTPOCHUH BEIIECTB, MOTYUYEHHBIE C TIOMOIIBI0 COBPEMEHHBIX (PU3NKO-XUMHUUECKHX METOIOB;

- OINHUCHIBATh COCTOSIHME JJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXAHMUYECKUX MPEJCTABICHUNA O CTPOSHUU aToMa JUIsl OOBSCHEHHS
Pe3yIbTaTOB CIEKTPAIBHOIO aHAIN3a BELIECTB;

- XapaKTepU30BaTh POJIb a30TOCOACPKAMIUX TETEPOIUKINIYESCKUX COSTUHEHUI 1 HYKJICMHOBBIX KHCIOT KaK BaXKHEUITNX OMOJOTHYECKH aKTUBHBIX BEIIECTB;
- TPOTHO3UPOBATH BO3MOXXHOCTH MPOTEKAHUS OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH, JIekKAIIMX B OCHOBE NPHPOIAHBIX M IPOU3BOIACTBEHHBIX
IIPOLIECCOB.



Conep:kanue yueoHoro npeamera xumus 1is 10 kiaacca (105 yacos)

[Iporpamma yuebHoro npenmera «XuMus» Ui CpeaHero o0mero o0pa3oBaHus Ha yriyOJeHHOM ypoBHE paccunTana Ha 207 4acoB 3a J1Ba roj1a 00yUYeHHS:
10 kmacc- 105 gacoB (3 4 B Henento, 35 y4eOHBIX HElelb);

11 xmacc- 102 gaca (3 4 B Henemo, 34 y4eOHBIX HEACTH).

Ha nepBoM ypoke B ceHTs10pe ¢ 00y4aromuMucs MPOBOJUTCS BBOAHBIA HHCTPYKTAX MO TEXHUKE 0€30MaCHOCTH, a HAa IEPBOM YPOKE B STHBape — MOBTOPHBIN
UHCTPYKTaX.

[lepen npoBegeHrEeM MPaKTUYECKUX PaOOT yUUTEIh MPOBOIUT C 00YUAIOIIMMHUCS HHCTPYKTaxX 1o TexHuke 0ezonacHocTtu (Th). Cokpatienusi:
Wucr.-uncrpykraxk, Th-rexauka 6e3omacuoct, [Ip.p. — npakTrueckas padbotas

Kypc yeTko nenutcs Ha ABE YaCTH COOTBETCTBEHHO rojiaM oOydeHus: opranndeckyro xumuro (10 kiacc) u oburyro xumuto (11 xmacce).

B nepBoit yactu kypca 10 knacca, nmociae BBEAEHUS OCHOBHBIX MOHATHM OPraHMYECKON XMMHUHU U MOBTOPEHUS 3JEKTPOHHOIO CTPOCHMS aToma yriepoja
(pazmen «BBemenue»), paccMaTpuBaeTCs CTPOCHHE M KiIacCH(UKAIUS OPraHUYeCKUX COCAMHEHUH, TEOPETHYECKYI0 OCHOBY KOTOPOW COCTaBISIET
COBPEMEHHAsl TEOPUsI XUMHUUECKOTO CTPOEHUSI C HEKOTOPBIMHU 3JIEMEHTAMU JIEKTPOHHOM TEOPUU U CTEPEOXUMHUHU. JIornueckum mpoJoIKEeHUEM Beayllei
UJEU O B3aMMOCBS3M BEUIECTB (COCTaB—CTPOECHHE—CBOMCTBA) SIBISETCS TeMa «XUMHUYECKHE PEAKIUU B OPraHUYECKON XMMHM», KOTOpas 3HAKOMHT
yyalmxcs ¢ kiaccupukalnued peakiuuii U JaeT MpeICTaBIeHHe 0 HEKOTOPBIX MEeXaHU3MaxX MX MmpoTekaHus. [lodydeHHbIe B MEPBBIX TEMaX TEOPETUUYECKUE
3HAHUS yYalluXcs 3aTeM 3aKpeIUISIOTCS M pa3BUBAIOTCS Ha OoraToM (PaKTUYECKOM MaTepuae XHMMHH KIACCOB OPTaHUYECKUX COCIWHEHHH, KOTOpHIC
paccMaTpUBAIOTCSA B MOPSAIKE YCIOXKHEHHS OT Oosiee MpoCThIX (YIJIEBOAOPOIOB) 10 Hambojee CIoXHBIX (OuomosimMepoB). Takoe mocTpoeHHe Kypca
MO3BOJIIET YCUIIUTh I€YKTUBHBIN MOJIX0/] K U3yUYEHUIO OPraHUYECKON XUMUHU.

Benymas unes kypca xumuu 11 kimacca — €JMHCTBO HEOPraHMUYECKOW U OPraHWYECKOM XMMUU Ha OCHOBE OOLTHOCTH MOHSATHI, 3aKOHOB M TEOPUH, a TakKe
00LIMX MOIX0/0B K KJIaCCU(PHUKAIIUU OPraHUYECKUX U HEOPTaHUYECKUX BEUIECTB U 3aKOHOMEPHOCTSIM MPOTEKAHUSI XUMUYECKHUX peakluii Mexx 1y HUMH. Takoe
HOCTPOEHHE Kypca o0IIel XUMHUH MO3BOJISIET MOABECTH YYAIIMXCsSl K TOHUMAaHUIO MaTepHaJIbHOCTH U MMO3HABAEMOCTH €IMHOIO MUpa BEIIECTB, IPUYUH €ro
KpacoyHOro MHOroo0Opasusi, BceoOliel cBs3u sBleHUN. B cBolo ouepenp, 3TO JaeT BO3MOXKHOCTH y4alllMMCS HE TOJBKO JIydllleé YCBOUTH XHMHYECKOE
COJIEp’KaHue, HO U TMOHATH POJIb U MECTO XMMHUH B CUCTEME HAYK O IPUPOJE.

Takoe mocTpoeHne Kypca XMMHH MO3BOJISIET B MOJIHOM Mepe HUCIOJIb30BaTh B OOYUEHHH ONEpalliy MBIIUICHUS: aHAJIU3 U CUHTE3, CPAaBHEHUE U aHAJIOTHIO,
cUCTEeMaTH3alHIo U 0000IIeHHE.

Tema 1. [loBTOpeHue u yriayoJieHue 3SHAHUM

Atombl. Monekynbl. BemecrBa. Ctpoenne atoma. Ilepuoguueckuii 3akoH u Ilepuoanueckas cucreMa xumuueckux snemeHToB Jl.M.Menneneesa.
XapakTepucTuKa 3JIeMEeHTa IO ero mnosoxeHuto B Ilepmoandeckoit cucrteme xummyeckux snemeHToB JI. M. MenneneeBa. Xumudeckas CBS3b.
Arperathsle cocTosiHus. Kiaccudukanus xumudeckux peakiuii. OKHCIUTEIbHO — BOCCTAHOBUTENbHBIE peakiui. OCHOBHBIE KIacChl HEOPTaHUYECKUX
BenlecTB. Peakiyu noHHOro oOMeHa.

Koumponvnas paboma Nel « Bxoonoti KoHmpos»

Pa3znen «OCHOBBI OpraHu4ecKoOi XUMHN»

Tema 2. OcHOBHBIC NOHATHSA OPrAaHUYECKON XUMHUHU



[losiBieHHME M pa3BUTHE OPraHMYECKOW XUMHUU Kak Hayku. lIpenMer m 3amaum opraHu4eckor XuMuHM. MecTo M 3Ha4YE€HHE OPraHUYECKONW XMMHUHU B CUCTEME
€CTECTBCHHBIX HayK. B3aMMOCBs3b HEOPraHUYECKUX U OPIaHUYECKUX BEILECTB.

Oco0eHHOCTH OpraHMYecKUX BemecTB. [IpuunHbl MHOrooOpa3ust opraHuuecKkux BemecTB. Oprannyeckre BEIecTBa B MPUpoAe. YTIICPOAHBIA CKeleT
OpPraHUYeCKON MOJIEKYJIbl, €ro TUIBL: LIUKINYECKUe, anuknnyeckue. KapOoonuknuyeckue 1 reTepolMKIndeckue ckeneTbl. KpaTHOCTh XMMHUYECKON CBS3H
(BUIBI CBsI3€ll B MOJIEKYJIaX OpPraHMYECKUX BEILECTB: OJUHApPHBIE, ABOMHBIC, TPOMHBIE). V3MEHEHHE PHEPrUM CBS3€il MEXAy aToMaMu YIJIepoJa IIpH
YBEJIMUEHUH KPATHOCTH CBsI3U. HachIIEHHBIE 1 HEHACBILCHHBIE COCIUHEHUS.

DJIEKTPOHHOE CTPOEHHE U XMMHUECKHUE CBSI3U aToMa yriaepoaa. [MOpuausalms aToMHBIX OpOUTaieil, ee TUIIBI I OPraHUYECKMX COeMHEHHit: Sp°, Sp?,
sp. O6pa3oBaHue G- U p-CBsI3€i B MOJIEKYyJIaX OPraHNYECKUX coelMHeHUH. [IpocTpaHCTBEHHOE CTPOEHHE OPIraHNYECKUX COEIMHEHUH.

XHMMHUYECKOE CTPOCHUE KaK IMOPSAJOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOXKEHUS TEOPUU XUMHUYECKOIO
CTPOEHHUsl OpraHuYeckux coequHeHudt A. M. bBytnepoBa. 3aBUCMMOCTb CBOWCTB BEIIECTB OT XMMHYECKOTO CTpoeHus Moiiekysl. CTpykTypHas ¢opmyia.
N3omepus u nusomepsl. CTpyKTypHas U IpOCTpaHCTBEHHAs n3oMepus. Mzomepus yriepoaHoro ckenera. M3zomepus nonoxenus. MexkiaccoBasi n30Mepusl.
Bunel nmpocrpancTBeHHOM n3omepun. Onrtuueckas u3oMepus. ACHMMETPUUYECKHN aToM yriiepona. OnTudeckue aHTUNOIbl. XUpPalbHOCTh. XHUPAJIbHBIE U
axupaybHble MOJIeKyJbl. ['eomeTpruueckas uzomepus (uc-, TpaHC-U30MEPHS).

DU3UKO-XMMHUYECKHE METOJIbl MCCIEIOBAaHUS CTPOEHHUS M PEaKIMOHHOM CHOCOOHOCTH opraHuyeckux coeauHeHuid. Cnekrpockonus SIMP, macc-
CHEKTPOMETpHS, HHPpPaKpacHasi CIIEKTPOCKOTIHSL.

DJEeKTPOHHOE CTPOCHHE OPraHMYECKUX BelecTB. B3auMHoe BiIMsIHUE aTOMOB U I'PYIII aTOMOB. DJIEeKTpOHHBIE 3P PekThl. IHAYKTUBHBIN 1 ME30MEPHBIH
a¢dekrrl. [IpeacraBneHue o pe3oHaHce.

Knaccugukarus opranudeckux BemiecTB. OCHOBHBIE KJIacChl OpraHUUYECKUX coennHeHud. [TpuHIunsl kiaccuukalnum OpraHuuecKuX COeIUHEHHH.
[TonsTe o pyHkiMoHanbHOU rpynne. Knaccudukanus opraHM4eckux CoeIMHEHNH 110 QyHKIMOHAIBHBIM rpymmnaM. ['omonorus. ['omonoru. 'omonoruyeckas
pa3HOCTb. [ OMonornyeckue pssl.

Homenknarypa oprannuyeckux BemiecTB. MeXayHapojHas (CHCTeMaTH4yecKas) HOMEHKIJIaTypa OpraHMYeCKHX BEIIEeCTB U NMPUHIUIBI 00pa30BaHUA
Ha3BaHUU OPraHUYECKUX COCIMHEHUMN. PallioHanbHas HOMEHKIIATypa.

Knaccudpukanus u ocobeHHOocTH opraHMueckux peakiui. CrocoObl 3amuceil peakiuil B opraHudeckod xumuu. Cxema U ypaBHEHHE. Y CIOBHS
npoBesieHus peakuuid. Knmaccudukanus peakuuil OpraHMYECKHX BEIIECTB IO CTPYKTYPHOMY MpPHU3HAKY: 3aMeleHHe, NPHUCOEAMHEHHE, OTIIEIUICHHE.
Peaknmonneie neHTphl. llepBoHAaYanbHbIE MOHATHSA O THUIAX M MEXAHM3Max OPraHUYECKUX peakuuid. ['OMOIMTHMYECKMI M TE€TEPOJIMTHUYECKHM pa3phbIB
KOBQJICHTHON XMMHUYECKOH cBs3U. CBOOOJHOPAIMKAIBHBIA 1 MOHHBIA MeXaHu3Mbl peakiuu. [loHsaTHe 0 cBOOOAHOM pajukaie, Hykieoduie, snekTpoduie,
KapOokaTroHe 1 kapbannone. O003HaUeHNE HOHHBIX PEaKIMH B OpraHnyecKoil XuMuu. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMY B OPTaHUYECKON XUMUU.
Wnentudukanus opraHudeckux coeinHeHn. ['eHeTnyeckast CBs3b MEX/ly KJIaCCAMU OPTaHUYECKUX COCTUHEHUH.

JdemoncTpanuu. Mojeny opraHn4eCcKuX MOJIEKYJI.

Pacuérnble 3aqaun. HaxoxxaeHne MoneKyIsipHOil (GOpMyIIbl OPraHUYECKOro BEeIIECTBA 10 €ro MIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0
COCTaB, WU IO MPOAYKTaM cropanusi. Pacuérsl MaccoBoii Wil 0O0bEMHOM 10JIM BBIXO/A MPOIYKTa PEaKIUU OT TEOPETHUECKHU BOZMOKHOTO.

Tema 3. Yruesogopoasl



Ankanbl. DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIbl METaHa. Sp -ruOpuausaius opouTaneii aroMmos yriueposa. [omMonorudueckuii psaa u
obmas popmysia ankaHoB. CucrtemMaTnyeckas HOMEHKIIATypa ajIkaHOB M PaJuKalIoB. M3oMepus yriepoaHoro ckenera ajkaHoB. [IoHsTHEe 0 KOH(OpMausX.
du3nyuecKue CBOWCTBA AJIKAaHOB. 3aKOHOMEPHOCTH W3MEHEHHsS (PU3MUECKUX CBOMCTB. XMMHUYECKHE CBOWCTBA AJIKAHOB: TaJOr€HHPOBAaHHE, HUTPOBAHME,
JeTUAPUPOBAHKE, TEPMUUECKOE pa3IokKeHHe (IIMPOJIN3), TOPEHHE KaK OJIMH U3 OCHOBHBIX MCTOUYHHUKOB TEILIa B IPOMBIIIJIEHHOCTH U OBITY, KaTaJIMTUYECKOE
OKHCIICHHE, KPEKUHT KaK CIIOCOOBI MOTYYCHHUsI BaKHEUIITNX COCTMHEHNUH B OPraHNYeCKOM CHHTE3€, H30MEPH3aIHs KaK CIIOCcO0 MOIYYEeHHUsI BEICOKOCOPTHOTO
OeH3uHa. MexaHu3M peaklul CBOOOJHOPAIUKAIBHOTO 3aMelleHUs (Ha IpuMepe XJIopupoBaHUA MeTaHa). CHHTeTHYeCKHe COCOObI MOTy4YEHUs! aIKaHOB.
MeTtoapl OTY4YEeHUsI ATKAaHOB U3 IKWITaJOreHuI0B (peakuus Bropra), nekapOoKCHIMpoBaHUEM COJiel KapOOHOBBIX KHCIOT U AJIEKTPOIM30M PACTBOPOB
coJjieil KapOOHOBBIX KUCIIOT. HaxoxaeHue ajJkaHOB B IPUPOE U IPUMEHEHUE aJIKAHOB.

Huxnoanxkanvl. CtpoeHue MoIieKys IukioankanoB. OOmas ¢opmyia nukioankaHoB. HoMmeHkarypa IUKIOANKaHOB. M3oMepusi IMKIOATKaHOB:
YIJIEPOJHOIO CKEeJleTa, MEKKIAccoBas, MPOCTPaHCTBEHHasl (Luc-TpaHc-uzomepusi). HampsbkeHHble M HeHanpsbkeHHble HMKIBL Crenuduka CBOWCTB
LUKJIOAJIKAHOB C MaJbIM pa3MepoM LMKJIAa. XUMHUYECKHE CBOMCTBA LUKJIONPONAHA: FOPEHUE, pEaKLUU MPUCOEIUHEHUs (TUAPUPOBAHUE, PUCOECTUHEHHE
rajloreHOB, TaJIOT€HOBOAOPOAOB, BOJABI) U ILMKIOTEKCaHa: IOPEHUE, PEaKIMM PAJUKAIBHOIO 3aMelleHus (XJIopupoBaHue, HUTpoBaHue). [lomydenue
LUKJIOAJKAHOB U3 AJIKAHOB U JUTAJIOI€HAJIKAHOB.

Ankenvl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJbl 3TWIIEHA. Sp2-ruOpuau3ainus opOuTaneidl aTOMOB yIJepoja. G- M T-CBS3H.
I'omosornueckuii psg u obmias ¢opmyna ankeHoB. HoMeHknaTypa ankeHOB. M3oMmepus aJIKeHOB: YIJIEPOJHOTO CKelleTa, MOJIOKEHUS KPATHOW CBSI3H,
IPOCTpPaHCTBEHHAs! (feOMEeTpUYecKas H30Mepus, MU LIUC-TPaHC-U30MepHs), MexKKIaccoBast. Pu3nyeckue cBOMCTBA aIKeHOB. XMMUYECKHE CBOICTBA aJIKEHOB.
Peakunu 31eKTpoQHIBHOTO MPUCOCIMHEHUST KaK CIIOCO0 MOIy4YeHus! (YHKIMOHATIBHBIX MTPOU3BOIHBIX YTJIEBOJIOPOIOB: THAPHUPOBAHKE, TAIOTEHUPOBAHUE,
THJIpOraJIOTeHUPOBAaHUE, THApATALUs ATKEeHOB. MeXaHU3M 3JIeKTPO(UIBHOTO MPUCOEIUMHEHUS K ajnkeHaM. [IpaBmiio MapKkoBHHKOBAa U €ro OOBSCHEHHE C
TOYKH 3pEHHS AJIEKTPOHHOM Teopuu. PagukanbHOe MpucoeIuHEHHe OpOMOBOAOPOJA K aJKEeHaM B NMPUCYTCTBUU INepekuceil. B3aumoneiicTBue aikeHoB ¢
OpOMOM U XJIOPOM B ra3oBoi (haze Mpu BHICOKON TeMIepaType WiM Ha cBeTy. Peakiiun okucienus. OKMCIeHNE alIKEHOB: TOPEHNE, OKUCIIEHUE KHCIOPOIOM B
npucytctBur xnopunoB nautagus (II) u menu (II) (Bakep-npouecc), okuciaeHne KUCIOPOA0M B IPUCYTCTBUU cepedpa, OKUCIEHUE TOPSYUM MMOAKUCIEHHBIM
pacTBOpOM IE€pMaHraHata Kajus, OKHUCJIEHHE TepMaHraHatoM kanus (peakuust Barnepa), ozoHupoBanue. KauecTBeHHble peakIMM Ha JIBOMHYIO CBS3b.
[IpompIineHHsIe 1 1a00paTOpHbIE CIIOCOOBI MOTYUYeHUS aakeHOoB. [lonydyeHne alkeHOB AeTHAPUPOBAHUEM AJIKAHOB; PeaKUeil 3TMMUHUPOBAHUS U3 CIIUPTOB,
raJIOTeHAJIKaHOB, TuranoreHankanos. [Ipasuio 3ainesa. [lonmumepusanus ankeHnos. [lonumepnsanus Ha katanu3aropax Llurnepa—Harra. [lonuatunen kak
KPYHOTOHHAXXHBIA MPOAYKT XUMUYECKOTO MTPOU3BOJACTBA. [I[puMeHeHe aJKeHOB (3TUJIEH U IPOIUIIEH).

Anxaouenvr. Knaccupukanuss aJkaJueHOB 110 B3aUMHOMY pAacCIOJIOKEHHIO KpaTHBIX CBs3ed B Moiekyse. OCOOEHHOCTH 3JEKTPOHHOTO U
IIPOCTPAHCTBEHHOTO CTPOEHUS CONPSIKEHHBIX ankaaueHoB. Obmas gopmyna ankaaueHoB. Homenknatypa u usomepus ankaaueHo. dusnyeckue cBoicTBa
JIKaTUCHOB. XMMHUYECKHE CBOMCTBA allKaJMEHOB: PEAaKLUU MPUCOCTUHEHUs (THIpUPOBaHKe, raloreHUPOBaHKE), TOPEHHU U monuMepusanuu. 1,2- u 1,4-
[Ipucoenunenue. Ilomydyenne ankagueHoB. CunHTe3 Oyranuena u3 Oyrtana u dtaHona. [lomumepmsanusa. Kayayku. Brmag C. B. JlebeneBa B momyueHue
CHUHTETHYECKOro Kayuyka. Bynkanuzanus kayuykos. Pesuna. MHorooOpasue BU10B CHHTETHUECKUX KayuyyKOB, UX CBOWCTBA U IPUMEHEHHUE.

Ankunbl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbI alleTUIIeHA. Sp-ruOpuan3aus opouTaneid aToMoB yriepoa. ['omonoruueckuii psija u
obmas ¢popmyna ankuHoB. HomeHkaTypa ankuHoB. M30Mepusi allkKMHOB: YIIEPOJHOIO CKeJeTa, MOJOXKEeHHUs KPaTHOM CBs3M, MEXKiIaccoBas. dusnueckue
CBOICTBa aJKMHOB. XHMMHUYECKHE CBOMCTBA aJKMHOB. Peakiuu NpucoeIuHEHHUs Kak crnoco0 MOJydyeHUs MOJIMMEpPOB U JIPYTHMX MOJE3HBIX MPOAYKTOB.

5



I'mapupoBanue. Peakuuu npucoequHEHHs TalOT€HOB, TajlOr€HOBOJAOPOJOB, BOJABL. Tpumepuszanus U JuMepu3alus aneTuieHa. Peakiuu 3amenieHus.
KucioTHble CBOMCTBA QIKMHOB ¢ KOHILIEBOM TPOMHOM CBA3bI0. ALleTUIeHU bl B3anMoneicTBre alleTUIIEHN 10B € rajjoreHankaHaMmy. ['opeHue aneruneHa Kaxk
MCTOYHHMK BBICOKOTEMIIEPATYPHOIO TUIAMEHH ISl CBAPKU U PE3KU MeTaJIoB. OKUCIIEHHE aJIKWUHOB pacTBOPOM NepMaHTraHara kainud. [lomydyenue aneruieHa
NUPOIU30M METaHa U KapOuAHBIM MeToaoM. CHHTE3 aJKWHOB ajJKUIMpOBaHUEM aneTwinaoB. [Ipumenenue aneruiena. ['openue aneruieHa Kak KICTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIsi CBAPKH U PE3KU METAJIOB.

Apenvi. Uctopust otkpeiTus Oenszona. [lonstue 06 apomaruynoctu. IlpaBuno Xrokkens. HeOenzouanoie apomaruueckue cucteMbl. COBpeMEHHBIE
MPEJICTaBICHUS 00 AJIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHHMH OeH3osa. OOmas ¢gopmyna apeHoB. M3oMepusi 1 HOMEHKJIaTypa TOMOJIOTOB O€H30Ja.
W3omepust tu3aMenieHHbIX OEH30JI0B Ha mpuMepe KcuinonoB. Pusndeckue cBoiicTBa OeH3osa. XUMHUECKHE CBOMCTBa OeH3oia. Peakiuu 3amerieHus B
OCH30JILHOM sifpe (AICKTPOPUIHPHOS 3aMEIeHUE): TAIOTEHUPOBAHNE, HUTPOBaHUE, (KaK CIOCOO TOJNYyYEHUsS XUMHUYECKHX CPEJICTB 3allUThl PACTCHHIA),
ANKWIMPOBAaHKE, AIMIIMPOBaHKe, Cylb(upoBanue. MexaHn3M peakluu IeKTpoPIIbHOTO 3aMelieHns. Peakiuu npucoeguHeHus K 6eH3ony (TuapupoBaHue,
rajJjioreHupoBaHue (XJIOPUPOBAHUE HA CBETY)) KaK JOKA3aTeIbCTBO HEMPEILIHHOT0 XapakTepa 6ensona. Peakius roperusi. OcoOOEHHOCTH XUMHYECKUX CBOMCTB
ANKUIOEH30JI0B Ha MTpUMepe ToIyolia (0COOEHHOCTH XUMHUYECKUX CBOMCTB Toiryola). OpueHTannoHHbIe 2P PeKTh 3amMmecTuTeneld. BzanmHoe BiusHue aTOMOB
B MoOJIeKyJie Toiyona. [IpaBuna opueHTAIMu 3aMECTHTENCH B peaKkIuAX 3aMEIICHUs, COTVIACOBAHHAs M HECOTJacoBaHHAs OpUEHTAIWsA. XJIOPUPOBAHUE
tonyosna. OKuCIeHne alnKuIOEH30JI0B PACTBOPOM IepMaHraHata Kanus. ['amorenupoBanue ankuiaOeH3010B B OOKOBYIO 1enb. HuTpoBaHue HUTpOOEH30Ia.
[Toy4enne 6eH30ma U ero roMoyioroB. [IpuMenenue romosnoro 6eH3ouna. [ToHATHE O MONMHUSIEPHBIX apeHax, UX (PU3UOIOTUIECKOE JCHCTBHE HA OPraHU3M
YeloBeKa.

I'enemuueckas c65136 MedHcOy pasiuUyHbIMU KIACCAMU Y271e6000p0006. KauecTBEeHHbIE peaKllMy Ha HEllpeiebHbIE YTIEBOA0POAbL. [ anoceHonpouzeoonsie
Y2ne6000p0008. INEKTPOHHOE CTPOCHHE TaJIOTeHONPOU3BOIHBIX YTIIEBOAOPOI0B. Peakiiny 3aMerieHns rajoreHa Ha THAPOKCUIT, HUTPOTPYIIITY, IUAHOTPYTIITY,
aMmuHOrpymy. JleficTBue Ha raJJoreHPOU3BOAHBIC BOJITHOTO U CITUPTOBOTO pacTBOpa Iiesiour. CpaBHEHHE PEAKIIMOHHOM CTTIOCOOHOCTH aJIKWII-, BUHUII-, PeHMII-
U OeH3WITAIOTeHU10B. B3auMoielicTBHE AUTaloreHaakaHoB ¢ MarHueM U UHKOM. [ToHsITHe 0 MeTamIoopraHnyecKuX coequHeHHsIX. Maruuifopranndeckue
coenuHeHus. Peaktus ['punbspa. Mcnonb3o0BaHue raJoreHONPON3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.

Jemounctpanuu. 1. CocraBnenue Mojeneid Moyekyn ankaHoB. 2. bpomupoBaHnue rexcana Ha cBety. 3. ['opeHue MeTaHa, STHIIEHA, alleTuiaeHa. 4. OTHOIIEH e
MeTaHa, STWJICHA, alleTHIeHa U OeH30/1a K pacTBOpaM MepMaHraHara Kaiaus u OpoMHo# Boje. 5. [lomyueHue sTuiieHa peakiuen JeruapaTaiuy 3TaHomaa. 6.
[Tomydenue areTuneHa ruApoIn30oM Kapouaa Kaiabius. 7. OKUCIeHne ToIyoJia pacTBOpPOM NepMaHraHara kanus. 8. [lomyueHue ctupona aenonuMepusanyei
MOJINCTUPOJIA U UCTIBITAHUE €r0 OTHOIIIEHUS K pacTBOPY NMepMaHraHaTa Kaus.

Ipaxmuueckas paboma Ne | «Hzeomoenenue mooeneti MONeKYl OP2AHUHECKUX BeUieCTNE)

Ilpakmuuecxas paboma Ne 2. «Ilonyuenue smuniena u uzyuenue e2o c8OUCME»

Koumponvnas paboma Ne2 «Ilony2000601 KOHMpoib»

Koumponvnas paboma Ne 3 no meme « Yeneeooopoowi»

Tema 4. Kuciaopoacoaepskamme opraHudeckie coelMHeHUus

Cnupmui. Knaccudukaiusi, HOMEHKJIaTypa U HU30MEpHUsl COUPTOB. ['oMojoruueckuil psg u obmas Gopmyna MpeaeabHbIX OJHOATOMHBIX CIUPTOB.
Ou3nyecKkue CBOMCTBA MPEAETBHBIX OJHOATOMHBIX CHUPTOB. BomopomHas CBsi3b MEXIy MOJIEKYJIaMU M €€ BIHUSHUE Ha (PM3MUECKHe CBOWMCTBA CIHPTOB.
XWMHYECKUE CBOWCTBA CIUPTOB: KUCJIOTHBIE CBOMCTBA (B3aMMOJICHCTBHE C HATPHEM KaK CHOCO0 YCTAaHOBJICHHS HATWYHUS THIAPOKCOTPYIIIHI); PEAKIIUU
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3aMEIICHUs] THAPOKCUIBHON TpyNIbl Ha TaJloTeH KaK CIOCO0 IMOJNyYeHHsS DPACTBOPHUTENCH; MEXKMOJIEKYJIpHAas M BHYTPHUMOJICKYJISIpHAsl JETHApaTalus;
o0pa3oBaHHe CIOKHBIX 3()UPOB C HEOPraHUYECKUMH M OPraHUYECKUMHU KHUCIIOTaMU; ropeHue; okucieHue okcuaom meau (II), moaxucieHHbIM pacTBOpOM
NepMaHraHata Kajius, XpOMOBOH CMEChbIO; PEaKIMH YTJIEBOJOPOJHOTO pajuKaia. Peakuus ropeHus: cnupThl Kak TOIUMBO. CpaBHEHHE pPEaKIMOHHOU
CIIOCOOHOCTH MEPBUYHBIX, BTOPUYHBIX M TPETHUUHBIX OJIHOATOMHBIX CHUPTOB B PEAKIMHU 3aMeEIleHUs. AJKOrojsaThl. ['MIponu3, ankuiupoBaHue (CUHTE3
npocThIX 3GUpoB o Bunbsamcony). Ddupsr hocopHbix Kucaot. Poinbs MOHO-, 1u- U TpudocdaToB B OMOXMMHUYECKHX Ipoiieccax. [[pOMBIIIEHHBIH CHHTE3
MmeTaHosa. [lodyyeHue sTaHona: peakuus OpOXKEHHUS TIIIOKO3bI, THapaTanus 3TujieHa. [IpumeHeHne meranona u 3taHosia. OU3MONIOTMYECKOE JIeW CTBUE
METaHOJIa M 3TaHOJa Ha OPraHM3M dYelloBeKa. MHOr0aTOMHBIE CHUPTHI. DTWICHTJIMKONIb U TIHMLIEPHH KaK MPEACTAaBUTEIH MPEACIbHBIX MHOTOATOMHBIX
CIUPTOB, UX (PU3UYECKUE U XUMHUYECKHe cBOiicTBa. KauecTBeHHas peakins Ha MHOTOAaTOMHBIE CIIUPTHI U €€ MPUMEHEHHUE JUIsl Paclio3HaBaHus TJIMLEPHHA B
COCTaBe KOCMETHMYECKHX cpeacTB. CHHTE3 TUOKCaHA U3 JTUIICHIVIMKONA. TOKCHYHOCTH JITWICHITMKOIA. [IpakThdeckoe MpUMEHEHHE STHIICHTIMKOIS U
[JIALIEpUHA.

Ilpocmoie 2¢hupwi kak uzomepvi npedenbHvlx 00HOAMOMHbIX cnupmog. CpaBHEHUE MX (PU3NYECKHX W XMMUYECKHX CBOWCTB CO CIUPTaMu. Peaxius
pacIIeIuIeHHst MPOCThIX APUPOB HO10BOI0pOoAOM. [lepokcuabl mpOCThIX 3(PUPOB, MEPHI MTPETOCTOPOKHOCTU MIPHU PabOTE C HUMHU.

@enonvi. CTpoeHHE, N30MEPHsI 1 HOMEHKIJIaTypa (eHOJIOB. B3aumMHOe BiIHMsHHE aTOMOB B Mosiekyse (enona. duznyeckre U XMMHUYECKHE CBOMCTBA
denona u kpesonoB. KucinorHsie cBoiicTBa ()EHOJIIOB B CpaBHEHHU CO CIHUPTAMH: PEAKIMH C HAaTpUEM, THMAPOKCHAOM HaTpus. Peaknuu 3amenieHus B
OEH30JIbHOM KoJIblIe (TanorennpoBanue (OpomupoBanue), HuTpoBanue). [Ipoctsie a3¢upsl henonos. Okucnenne Gpenoson. KauecTBeHHbIE peaknuu Ha (GpeHoI.
[Toryuenue denona. [Ipumenenue enona.

Kapbonunvuvie coedunenus. Anpaerunbl M KETOHBL. DIIEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOEHUE KapOOHMIIBHOH TPYIIBL, €€ IMOJISIPHOCTh H
nossipuzyemoctb. Kinaccudukanus anbaerujoB U keToHOB. CTpoeHHe MpeesibHBIX allblAeru10B. ['oMonornyeckuii psia, obmas ¢popmysa, HOMEHKIATYpa,
U30MEpHs TPEAeNbHBIX anbAeruaoB. CTpOeHHe MOJIEKYNbI arneToHa. [ OMOJOTHYeCKMi psii, HOMEHKJIAaTypa W H30Mepusi KeToHoB. OOmas ¢dopmyma
OpeleNbHBIX albJerHJ0B M KeTOHOB. du3nueckue CcBoOicTBa GopMmanbpieruaa, aueTalbleruaa, aneroHa. [loHsATHE O KEeTOCHONBbHOW TayTOMepHuu
KapOOHMIIPHBIX COCAMHEHUH. XMUMHUYECKHE CBOWCTBA IMPENENbHBIX ajbJCTHIOB M KETOHOB. MeXaHHM3M peakinu HYKICO(DWIHHOTO MPHCOSTUHEHHS IO
KapOOHMIIBHOM rpynie. Peakunu npucoeuHeHus Bobl, CIMPTOB, IIMAHOBOIOpOJa U ruapocyibduTa HaTpus. [lonydyenue aneraneit u keraneil. CpaBHeHHe
PEaKIMOHHON CIIOCOOHOCTH alTbJACTHIOB U KETOHOB B PEAKIUAX PUCOSAMHEHUS. Peakiiny 3aMemeHust arToMOB BOAOPOA TIPH YIIEPOTHOM aTOME Ha TaJloTeH.
[Momumepusanus popMmanpiaeruaa u aneranpaeruia. CUHTE3 CIIUPTOB B3aMMOAEHCTBHEM KapOOHMIIBHBIX COETUHEHUH ¢ peakTuBoM I punbsapa. OkucieHue
KapOOHMIIBHBIX coenuHeHnH. OCOOCHHOCTH peaklnu OKHCIeHHs aneToHa. CpaBHEHHE OKMCIICHUS allbJeTHIOB U KeTOHOB. | mapupoBanue. BocctaHoBienne
KapOOHMJIBHBIX CO€AMHEHMH B cnMpThl. KadecTBeHHBIE peakIMM Ha albAETHIHYIO Tpyniy (peakius «cepeOpsHOro 3epKayay, B3auMOJIEHCTBHE
¢ runpokcuaoM menu (1)) U ux npuMeHeHue Ui 0OHAPYKEHUS MPEACTbHBIX albJICTHA0B B MPOMBIIUICHHBIX CTOYHBIX BOJAX. AJIBIO0JIbHO-KPOTOHOBAS
KOHJIEHCAllUs albJIeruoB U KeToHoB. OcoOeHHOCTH (popmanbaeruaa. [lomyueHue npenenbHbIX albJeTHA0B: OKUCICHHE CIUPTOB, TUApATAalUs aleTUIeHa
(peakmust KydepoBa), okuciaeHuEM JTHJIEHA KUCIOponoM B mpucytctBuu xjopuna namianus (II). [lomyuenue ameToHa OKHCICHHEM MpONaHONa-2 H
pa3yioKeHUEeM KalblIMeBOW WM OapueBOM COJMM YKCYCHOM KHCIOTHL. TOKCHMYHOCTH ajbJerujoB. BakHeiline mpencTaBUTENN ajbJErHI0B U KETOHOB:
dopmanmbaeru, YKCYCHBIH albJeTHA, aleTOH M WX MPaKTHYecKoe HCIoNb3oBaHue. llpuMeHeHne ¢opmanpieruia W anetainbaeruia. AICTOH Kak
npecTaBuTeNlb KeTOHOB. CTpoeHHe MOJIEKy bl arleToHa. OCOOEHHOCTH peaKkIui OKUCIIeHus aneToHa. [IpuMeneHue aneroHa.



Kapbonoswvie xucnomer. CTpoeHHne NMpenesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. Kiaccudukamnms, u3omepuss 1 HOMEHKIATypa KapOOHOBBIX
kucaotT. Onrudeckas uzoMepus. ACCUMETPUUECKUI aTOM yTiepoaa. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIbHOM Tpymiibl. ['oMmonornyeckuit
psaa u obmas Gopmyna mpeaeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. PU3NYECKHe CBOWCTBA MPEACNIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha
npUMepe MYpaBbUHOM, YKCYCHOHM, NPONMMOHOBOW, MAJIbMUTHHOBOW W CTEApUHOBOW KHUCIOT. BomopoaHble cBsi3U, accouuanusi KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBOMCTBA MPEIEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. KHCIOTHBIE CBOICTBA (M3MEHEHNE OKPACKH MHIMKATOPOB, PEAKIIMH ¢ aKTUBHBIMU
MeTaJlJIaMH, OCHOBHBIMH OKCHJIaMHU, OCHOBAHHSIMH, COJIIMU) KaK MOATBEPXkICHUE CXOACTBA C HEOPraHMYECKMMHU KUCIOTaMu. BriusHue 3amectureseil B
YIJIEBOAOPOAHOM pajMKaie Ha CHITy KapOOHOBBIX KHCIOT. Vi3MeHeHHne Cuitbl KapOOHOBBIX KUCIIOT MPH BBEACHUH JOHOPHBIX U aKLIENTOPHBIX 3aMECTHTEICH.
BzaumopeiicTBue kapOOHOBBIX KUCIIOT CO CIUPTAMU (peakius dTepudukalim), 00paTUMOCTh peakliui, MEXaHU3M peakiuu dTepuduxaniu u e€ o0paTUMOCTb.
lamorenupoBanre KapOOHOBBIX KHCIOT B OOKOBYIO Lenb. OCOOEHHOCTM XMMHUYECKUX CBOWCTB MYypaBbUHON KucioThl. [lomyueHue mnpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKUCIICHHE allbJIeTU/I0B, OKHCIECHUE TIEPBUYHBIX CIUPTOB, OKUCIICHNE aJIKaHOB U alIKEHOB, THIPOJIN30M T€MUHATbHBIX
TpUrajioreHu10B. BzaumopeiicreueM peaktuBa ['puHbspa ¢ yrieKucibM ra3oM. BaxHeilre npeactaBuTeNn KapOOHOBBIX KUCIIOT: MypaBbUHAasi, YKCyCHas U
Oensoitnas. [lomydyenne MypaBbUHOM U YKCYCHOM KUCIIOT B IPOMBIIUIEHHOCTH. [IpriMeHeHre MypaBbUHON M YKCYCHOW KUCTIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCIIOTBI: OOIIME CIIOCOOBI MONy4eHHUsl, OCOOCHHOCTH XMMHUYeCcKHX CBOWCTB. ll[aBeneBast m ManoHOBas KHCIOTa Kak
MpEeICTaBUTENN JUKAPOOHOBBIX KHCIOT. CHHTE3bl HA OCHOBE MaJIOHOBOTO 3(prpa. AHTUAPUIBI U UMHUIBI TUKAPOOHOBBIX KHUCIOT.

HenpenenbHble 1 apoMaTHUYeCKUE KUCIOThI: 0COOEHHOCTH UX CTPOEHUS U CBOMCTB. [IpumeHeHne 6eH30MHON KUCIIOTHI. ApOMaTUYECKUE TUKAapOOHOBbIE
KucnoThl ((ranesas, nzodranenas u TepedraneBas KUCIOTHI): MPOMBIIIICHHBIE METOABI MO Jy4eHHs] U npumeHeHue. [loHsTHE O THAPOKCUKAPOOHOBBIX
KHCJIOTaX M UX MPEACTABUTEIISIX MOJIOYHOH, IMMOHHOH, SIOJIOYHOM M BUHHOW KHCIIOTAX.

Bricuiue npenenbHble U HETIpelebHbIe KapOOHOBBIE KUCIOTHI. 3HAUCHUE U PUMEHEHUE KapOOHOBBIX KUCIIOT.

DyuKYUOHAIbHBIE NPOUIBOOHBIE KAPOOHOBLIX KUCAOM. XJIOPAHTUAPUIBl U aHTHAPUABI KApOOHOBBIX KHUCIOT: MOJy4YeHue, Tuapoian3. Bzaumonelicteue
XJIOPAHTUAPHUIIOB C HYKJIeO (PMIIBHBIMH peareHTaMu. [lomyueHne cioKHbIX 23(UPOB C UCIOIH30BAHHEM XJIOPAHTUAPUIOB U AaHTUIPHUIOB KUCIIOT.

Cnoorcubie 3¢hupol. CTpoeHUe, HOMEHKIIATypa U U30MEpHUs CIOXKHBIX 3pupoB. CioxHble d(QUPHI KaK W30MEPhl KapOOHOBBIX KHCIOT (MEKKIaccOBast
uzomepusi). CpaBHEHHE (PU3MUECKUX CBOMCTB M PEAKIIMOHHON COCOOHOCTH CIOXKHBIX 3()MPOB U U30MEPHBIX UM KapOOHOBBIX KHCIOT. ['Maposn3 CI0XKHBIX
3¢upoB. CrocoObl MOSyYEHUs! CIOXKHBIX APUPOB: dTepUUKAIUI KapOOHOBBIX KHCIOT, allMJIMPOBAHUE CIIMPTOB M AJIKOTOJSATOB rajOreHaHTMpHIaMU U
aHTUAPUAAMH, AJKWIMPOBaHHE KapOOKCHIATHOHOB. OOpatuMocTh peakuuu stepudukanuu. CHHTE3 CIOXKHBIX 3GuUpoB (eHonoB. CroxHble 3(UpbI
HeopraHuyeckux kucinot. Hurpornuuepus. [Ipumenenne cinoxHbIx 3(pUpoB B MUILEBOMN U MapPrOMEpHON TPOMBIIIJIEHHOCTH.

AMUIBI KApOOHOBBIX KUCIIOT: TIOMyUYE€HUE U CBOMCTBA Ha MIPUMEpE alleTaMH/Ia.

[TonsiTve 0 HUTpHIIaX KApOOHOBBIX KUCIOT. [{naHruapuHeL.

Conu kapOOHOBBIX KHCIIOT, UX TEPMHUYECKOE pa3ioKeHUE B MPUCYTCTBHM mienour. CHHTE3 KapOOHUIIBHBIX COCJUHEHUHN pa3iokKEeHUEM KallbI[HMEeBbIX
coJieil KapOOHOBBIX KHCIIOT.

Jdemonctpanuu. 1. B3aumopeiictBue HaTpus ¢ 3TaHonoM. 2. Okucnenne sTanona okcugom menu (II). 3. T'openuwe sranona. 4. B3aumogeiicTBue Tpet-
OyTHJIOBOTO crupTa ¢ cojsiHOM kucinotoi. 5. Monogopmuas peakuus. 6. OnpeneneHue aabJeruoB MpHU MOMOIIM KaYyeCTBEHHbIX peakuui. 7. OkuciaeHue
abJAETUI0OB IEPMAHTAHATOM KaJlUs.



JlaGopaTopHsle onbIThl. 1. CBolicTBa 3THIOBOTO criupTta. 2. CBolicTBa riunepuHa. 3. CBoiictBa ¢enona. 4. CBoiictBa hopmanuHa. 5. CBOICTBA YKCYCHOM
KucaoThl. 6. Conmu KapOOHOBBIX KHCIIOT.

Pacuérnbie 3amaun. 1. Pacuérsl Mmacchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMHU, €CIIA OHO U3 BEIIECTB JAaHO B M30BITKE (MMEET MpUMeECH).2.
Pacuétel Maccel (00bE€Ma, KOMMYECTBA BEIIECTBA) MPOIYKTa peakuuu. Ecin ogHO U3 BELIECTB JaHO B BHUJE paTcoBpa C OMpelelIEHHON MaccOoBOM Joieit
pacTBOPEHHOTO BEIIECTBA.

Ilpaxmuueckas paboma Ne 3 «Ilonyuenue 6pomd>manar

Ipaxmuueckas paboma Ne 4 «Ilonyuenue ayemonay

Ilpaxmuueckas paboma Ne 5 «Ilonyuerue yKCycHOU KUCIOMbL U U3YHUEHUE ee CBOUCMB)

Ilpakxmuueckas paboma Ne 6 no meme « Cunmes smuiayemamay

Koumponvnasa paboma Ne4 no meme «Kucnopoocodepaicawjue opeanuieckue coeOuHeHus»

Tema 5. A30T- U cepocoepskanue OpranHnvYecKue coeJuHeHUust

Humpocoeounenus. DneKTpoHHOE CTpoeHUe HUTporpymnsl. [lonydenune HuTpocoennuenuii. BoccranoBiieHne HUTPOApPEHOB B aMHHBI. ApOMaTHYecKue
HUTPOCOCIUHEHNS. AKIICNTOPHBIE CBOMCTBA HUTPOTPYIIIHBI. AJIbI0JIbHO-KPOTOHOBAsI KOHJIEHCALIUSI HUTPOCOEIMHEHM. B3phIBUaThie BelecTna.

Amunsi. Knaccupukanus mo TUny yriieBOJAOPOJHOIO paJMKala U YUCIY aMHUHOTPYII B MOJIEKYJie, HOMEHKIIATypa, U3oMepusi aMuHOB. [lepBuuHbie,
BTOPUYHBIC W TPETUYHBIC aMHUHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MpPEAENbHBIX aMUHOB. DU3MUYECKHE CBOMCTBA aMHUHOB. AMHHBI Kak
OpraHMYECKHUEe OCHOBAHUS: pEaklUu C BOAOH, kucimoramu. Conlu ankuiaMMOHHUS. Peakiuus ropeHus aMHHOB. AJIKHIIMPOBAaHWE M AllMJIMPOBAHHE aMHUHOB.
Peakiun aMuHOB ¢ a3otuctod KucioToi. [loHATHE O YETBEPTHUUHBIX AMMOHHMEBBIX OCHOBaHUsX. HuTpozamuubel. Metoabl uaeHTU(UKAIIUN TIEPBUYHBIX,
BTOPUYHBIX U TPETUYHBIX aMUHOB. [loJyuyeHre aMUHOB alKUIUPOBAHMEM AMMHAaKa U BOCCTAHOBJIEHHUEM HUTPOIPOU3BOAHBIX YIJIEBOJIOPOJOB, U3 CIHPTOB.
[IpumeHnenne aMUHOB B (DapMalleBTHUECKOM MPOMBIIIIICHHOCTH. ApOMAaTHYE€CKUE aMUHBI. AHUJIUH KaK MPeJCTaBUTEIh apOMaTHYECKUX aMUHOB. CTpoeHue
aHWIMHA. B3auMHoe BiMsiHME TpyNn aTOMOB B MOJIEKYJI€ aHWJIMHA. BinsHue 3aMecTuTeneil B apoMaTHYeCKOM sIIpe Ha KUCIOTHBIE U OCHOBHBIE CBOMCTBA
apwiamMuHOB. [TpuanHbBI 0CTabaeHNs OCHOBHBIX CBOMCTB aHWJIMHA B CPAaBHEHUH C aMUHAMHM TIPEIEITBLHOTO psAla. XMMHUYECKHUE CBOMCTBA aHWJIMHA: OCHOBHBIE
CBOICTBa (B3aUMO/ICHCTBUE C KUCIOTaMH ); peaKIIMK 3aMEIICHUs B apOMaTHYeCKOe AIpo (TaIoreHUpOBaHKe (B3aUMOIEHCTBIE C OpPOMHO BOIOH ), HAITPOBaHHE
(B3auMOJIeHiCTBUE C a30THOM KHUCIIOTOMN), CylIb(UPOBAHUE); OKUCICHHUE; AJKUIMPOBAHUE M AalMIMPOBAHUE 10 aTOMy a30Ta). 3allluTa aMUHOTPYIIBI MPH
peaklMy HUTPOBaHUS aHWIWHA. Aueranunui. JlnazocoenuHenus. J(Ma3oTUpoBaHHE NMEPBUYHBIX apHIIAMHHOB. Peakuuu 11a30COeqUHEHUN C BbIIECIEHUEM
a30Ta. YCJIOBUS a30COUYETAHMS, a30- U AMA30COCTABIAIOIINE. A30KPACUTENH, 3aBUCUMOCTh UX cTpoeHus oT pH cpenbl. Unaukaropsl. [Tomydyenne anunmuHa
(peakuus 3uHMHA). AHIIUH KaK ChIpbe I MPOU3BOICTBA AHUIUHOBBIX KpacuTenel. CHHTe3bl Ha OCHOBE aHUJIUHA.

Cepoopeanuueckue coedunenus. llpeactaBneHue O CEPOOPraHUYECKUX coeAUHEHUAX. OCOOEHHOCTM UX CTPOCHHMS M CBOWCTB. 3Hau€HUE
CEpOOPraHUYECKUX COETMHEHUN.

T'emepoyuknvl. A30T-, KHCIOPOA- M CEPOCOACpIKAIIUE TeTepOonuKiIbl. DypaH, MUPPOT, THOPEH W WMHUIA30] KaK MPEACTABUTEIH MATHUUICHHBIX
retTepouukios. [Ipupoaa apoMaTHYHOCTH MATUUYICHHBIX TETEPOLUKIOB. DIEKTPOHHOE CTPOECHUE MOJIEKYJIbl MUPPOJIA, APOMATHUYECKUN XapaKTep MOJIEKYJIbL.
Kucnorusie cBolicTBa mupposta. Peakiuu ruaprupoBaHus rereponnkios. [lorstue o mpupoansix noppupuaax — xaopodusuie u reme. OOmue npeacTaBieHus
00 ux ponu B )kxuBOH npupoe. [[upuanH Kak mpecTaBUTENb MIECTUWICHHBIX T€TEPOIUKIOB. DJIEKTPOHHOE CTPOSHUE MOJIEKYIbI MUPUANHA, ApOMaTHICCKUI
xapakTep MoJieKysibl. OCHOBHBIE CBOWCTBa TNHUpUAWHA. Pa3iauume B MPOSBICHUM OCHOBHBIX CBOWCTB MUPPOJa M TUPUAWHA. Peakiuu nupuauHa:

9



ANIEKTPOUIIbHOE 3aMELeHNE, THPUPOBAaHHE, 3aMEIIEHNE aTOMOB BOJOPO/Ia B B-ITOJI0KEHUH Ha THIpoKcorpyniy. [Tukonuus! 1 ux okucnenue. KeroenonbHas
TayroMepust B-ruipokcunupuansa. TayroMmepus B-rugpokcunupuanHa u ypauwia. I[IpeacraBnenue o0 uMmuaasosne, NUNEepUuauHe, MUPUMUIUNHE, UHIOE,
HUKOTHHE, aTPOIHHE, cKaToie, pypdypoie, rucTuante, THCTAMHUHE, ITyPUHE, TyPUHOBBIX U MUPUMUIMHOBBIX OCHOBAHHSIX.

JdemoncTpauuu. 1. OcHOBHBIE CBOICTBa aMUHOB. 2. KaduecTBeHHBIC peaklMM Ha aHWIMH. 3. AHWIMHOBBIC KpacuTenu. 4. OOpasibl reTepOIUKINISCKIX
COCIMHEHU.

Tema 6. BuoJjiornyecku aKTHBHBIE BeleCTBA

JKupbi Kak cio>kHbIe 3(HUPHI TTIUIEpPUHA U BBICHIMX KapOOHOBBIX KUCIOT. PacTUTeNbHBIE U )KUBOTHBIE XKHUPHI, X cocTaB. PU3NUeCKue CBOWCTBA KUPOB.
XVMHYECKUE CBOWCTBA )KUPOB: THAPUPOBaHHUE, OKUCIeHue. Ilepokcuanoe okucienue xupos. IIporopkanne xupos. ['uapoau3 uim OMbIICHUE KUPOB KaK
CHoco0 IMPOMBIIIJIEHHOTO MOJYyYEHHUsl COJEeM BBICIIMX KapOOHOBBIX KUCIOT. ['maporenmsanus xupoB. [Ipumenenue xupoB. Mbpuld Kak COJM BBICHIMX
KapOOHOBBIX KUCIIOT. Motommue cBoiicTBa Mbu1a. [Ipencrasnenue o nunuaax. OOmue npeacTaBiIeHus 0 OMOIOTHYECKUX QYHKUUAX JIUIUIOB.

Venesoowr. Obmas ¢opmyna yriaeBogos. Kmaccubukamus yriaeBogoB. MoHO-, oiuro- u monucaxapuisl. dOusnyeckue CBOWCTBA M HAXOXKICHHE
yIJIEBOOB B IpUpPO/E (Ha MpUMeEpe IIIOKO3bI U (pYKTO3bl). JInHelHas 1 nukianueckas Gopmbl IroKo3bl 45 u Gpykrossl. [Tupanoss! u Gypanossl. Dopmysst
Oumepa u Xeyopca. [loHsTHE 0 TayTOMEpHH KaK BUIE M30MEPHH MEXIY IUKINYECKON 1 JuHeHHOU hopmamu. OnTudeckas n30Mepus IIItOKo3bl. [ioko3a
KaK aJbJeruJ0CIupT. XUMHUYECKHE CBONCTBA IIIIOKO3bl: OKHCICHHME XJIODHOW WM OpOMHOI BOJOW, OKHMCIEHHME A30THON KHUCIIOTOH, BOCCTaHOBIIEHHE B
IIECTUAaTOMHBIHN CIIUPT, allJIMPOBAHKE, ATKUIMPOBAHUE, U30MEPU3AlIHsl, KAUECTBEHHbIE PEAKIIUH Ha [IIOKO03Y (3KCIIEPUMEHTAJIbHBIE JOKA3aTeIbCTBA HATUUHS
QIBJETUAHON M CIUPTOBBIX IPYII B IJIIOKO3€), CIMPTOBOE, MOJIOYHOKHUCIIOE, NMPOINHMOHOBOKHCIOE M MACISHOKUCIOE OposkeHue. DKCIepUMEHTalIbHbIE
JI0Ka3aTeIbCTBA HATMYHS AJIbJCTUAHON M CIIMPTOBBIX TPYIII B TIIOKO3€. [ TMKO3UIHBIN THAPOKCHIL, ero cnenuduyeckre cBoiicta. [loHsATHE 0 TIMKO3HIAX.
[ToHsiTHE O INIIOKO3MJAX, UX HaxokJAeHuu B npupoje. [lomyuenue rmoko3sl. @pykro3a kak u3omep Iioko3bl. Pubosza u nesokcupubosa. [Ipumenenue u
Ouosorudeckas poiib yrieBoJoB. OKHCIEHUE YIIIEBOAOB — MCTOYHUK SHEPTUH JKUBBIX OPTaHU3MOB.

Hucaxapuowi. Caxapo3a Kak NpeAcTaBUTENb HEBOCCTAHABIMBAIOUIMX aucaxapugoB. CTpoeHue, QuU3MUECKHE W XUMHUYECKHE CBOMCTBA Caxapo3bl.
ManbTo3a, 1akTo3a 1 1em100103a: UX CTPOeHue, (pPU3NUecKre U XUMUYECKHe CBOMCTBa. [ naponns qucaxapuioB (caxapo3bl, JJaKTO3bl, MaibTo3bl). [lonyuenue
caxapa M3 caxapHo# cBekJbl. [[puMeHeHne caxapossl.

Tonucaxapuowr. Kpaxmai, MIMKOTeH U 1EJUTI0I03a Kak Ouoorudeckue noaumepsl. Kpaxman kak cMech aMHIIO3bl U aMUJIOTIEKTHHA, €ro (pu3ndeckue
cBoiicTBa. XMMHUYECKHE CBOMCTBA Kpaxmaja: TUAPOJIU3, KaYeCTBEHHAs! peaklus ¢ MOJIOM Ha KpaxMmall U ee NMpUMEHEHHe JUIsl OOHapy>KeHHs Kpaxmala B
NpoAyKTax nuTaHus. [IMKoreH: ocoOeHHOCTH CTpoeHUs U cBOWCTB. Llemmiono3a: crpoenue u ¢uznyeckue cBOMCTBa. XMMHUYECKUE CBOWCTBA 11EJIIHOI03bI:
THJIpOJIN3, 00pa3oBaHKe CIOXKHBIX 3¢upoB. IlpumMeHeHne kpaxmana U LesIrono3bl. [IpakTudeckoe 3HaueHue nojucaxapujio. [loHsATHE O MPOU3BOJICTBE
O6ymaru. [ToHsiTHEe 00 UCKYCCTBEHHBIX BOJIOKHAX HA IIPUMEpPE alleTaTHOTO BOJIOKHA.

Hyxneunosvie kuciomel. Hyxneoznael. Hykneorunpel. CtpoeHnne Hykieotn10B. HykieMHOBbIE KUCIOTHI Kak IPUPOAHBIE MOIUMeEphl. COCTaB U CTPOEHUE
HykinenHoBbIX KucioT (JAHK u PHK). I'maponus HykiaenHOBBIX KUCIOT. Poib HYKIEMHOBBIX KUCIOT B XKU3HeAesATeNbHOCTH opranu3moB. @yukuuu JJTHK u
PHK. KommnemenrapHocts. I'eneTnueckuii kon. MccnenoBanne cocraBa JIHK yenoBeka v €ro mpakTU4ecKoe 3HaUYEHHE.

Amunokucniomol. CocTaB, CTpOEHHE M HOMEHKJIATypa aMMHOKHMCIOT. ['OMOJIOTMYECKUH psi MpelelbHbIX aMUHOKUCIOT. M3omepusi mpeaenbHbIX
aMHHOKUCIOT. Ontuyeckas uzomepus. dusznueckue CBOWCTBA IMpeNENbHBIX AMUHOKHCIOT. OCHOBHBIE aMMHOKHUCIOTHI, oOpasyromme Oenku. CrocoOs!
MOJTyYEHUsI aMUHOKHUCIIOT. AMUHOKHUCIIOTHI KaK aM(OTepHble OpraHMuecKue COeAMHEHNS, pAaBHOBECHS B paCTBOpax aMMHOKHCIOT. CBOMCTBAa aMHUHOKHCIIOT:

10



KHUCIIOTHBIE U OCHOBHBIE CBOMCTBA; M30AJICKTPUYECKAs TOYKA, AJKWIMPOBAHHE W AI[MUIMPOBAHHE AMHHOTPYMIBI; dTEPU(PUKAIUS; PEaKIUU C a30TUCTOU
kuciaotoil. KauecTBeHHbIE peaklini Ha aMUHOKUCIIOTHI ¢ TuapokcuioM meau (1), auaruapunom, 2,4-muautpodropdbenzonom. Crenuduueckue KauecTBEHHbIE
peaKIu Ha apOMATHYECKUE U TETEPOIUKINYECKUE aMUHOKHUCIIOTHI ¢ KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTOU, Ha IIUCTenH ¢ aneratroM cBuHNa (I1). [lonstue
0 LIMKJIMYECKUX aMUJaxX — JIaKTamax U JUKeTonunepasuHax. buonornyeckoe 3HaueHue o-aMuHOKUCIOT. O01acTi MPUMEHEHUS aMUHOKHUCIIOT.

Ilenmuowl, ux crpoenue. [lentunnas cBsi3b. AMUIHBIN XapakTep MeNTUHOMN cBsi3u. CUHTE3 NEeNTUI0B. [ UIpon3 nenTumaos.

benku kax npupoomsie oOuononumepei. CoctaB u crpoenue OenkoB. [lepBuuHas cTpykTypa OenkoB. XHMMHYECKHE METOJIbl YCTAaHOBJICHUS
AMUHOKHUCJIOTHOTO COCTaBa M IOCJIEI0BATEIILHOCTH. (DEpPMEHTATUBHBIM THAPOIU3 OENKOB. BTopuyHas cTpyKTypa OCNKOB: O-CIUpalb, P-CTPYKTYypa.
Tpernunast u yeTBepTUYHAS CTPYKTypa OenkoB. J(ucynbpuanbie MOCTUKM U HOHHBIE U BaH-/I€P-BaaabCoBbl (THAPO(POOHBIE) B3aUMOACHCTBISI. XUMUYECKHE
CBOMCTBa OEIKOB: TUAPOIIN3, JIEHATYpaIlus, Ka4eCTBCHHbIC (IBETHBIC) peaknuu Ha Oenku. [IpeBpamieHus OCIKOB MUIMU B OpraHu3Me. brosjormyeckue
bynkiun 0enkoB. JJocTHKeHNS B U3yUYEHUU CTPOCHHS U CHHTE3a OENIKOB.
JdeMoncTpanum. 1. PacTBOpuMOCTb yrieBoJ0B B BoJie U 3TaHoJie. 2. OOpa3Libl aMUHOKHUCIIOT.

Jla6opaTopusle onbiThl. 1. CBolicTBa TI0K036I. 2. Onpeaenenue KpaxMania B MpoayKTax nutanus. 3. JKupsl u ux cBoiictBa. 4. L{BeTHbIe peakiiuu OENKOB.
Ipaxmuueckas paboma Ne 7 «l uoponus kpaxmanay
Ipaxmuueckas paboma Ne 8 « Hoenmuguxayus OpeanuiecKux seuecmay
Koumponvnasa paboma Ne 5 no meme «A3omcoodepoicawue u Ouonocuyecku akmugHbvle Op2anuiecKue 8euecmaay
Tema 7. CuHTeTHYECKHE BHICOKOMOJIEKYJISIPHbIE COeIMHEHU S

OcHOBHBIE TOHSTUSI BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEeHb moaumepusanuu. OCHOBHbBIE CIIOCOOBI
MOJTy4Y€HHUsI BHICOKOMOJIEKYJISIPHBIX COEIMHEHUMN: peaklMK MOoJMMepU3aluu 1 noiaukonaeHcanuu. Cononnmepuszanus. CTpoeHHe U CTPYKTypa MOJIUMEPOB.
3aBUCUMOCTh CBOWCTB MOJUMEPOB OT CTpoeHus Mojekyi. Kiaccudpukanus monuMepoB: IUlacTMacchl (IUIACTHKHU), 37aCTOMEpHI (KaydyKH), BOJIOKHA,
KOMIO3UThl. COBpEMEHHBIE TUIACTMACCHI (IUTACTUKH) (ITOJUATHIIEH, TOTUIPONWIEH, TOJUCTUPOIL, OJMBUHUIXIOPUA, (PTOPOIUIACT, TOTUITHIIEHTEpedTaarT,
aKpuiI-0yTaJUEeHCTUPOJIbHBIN TIACTUK, MOJMKapOOHaThl). TepMOIIacCTUUHBIE U TEPMOpPEaKTUBHBbIE MOJUMEpHl. [IpoBoasmue opraHuveckue MOJUMEpHI.
®enondopMmanbaeruanbie cMoibl. KommnosutHele mMaTepuanbsl. [lepcrekTUBBI MCHOIB30BaHUSI KOMIIO3UTHBIX MaTepHalioB. YTJEIUIacTUKU. BosokHa, mx
kiaccugukanus. [lpupoanbie 1 XuMuueckue BoJIokHa. MICKycCTBEHHBIE U CHHTETHYeCKHEe BOJIOKHA. [loHsATHE 0 BUCKO3€ U anieTaTHOM BoJlokHe. [TommadupHbie
U TIOJIMaMU/IHbIE BOJIOKHA, UX CTpPOEHHE, cBOICTBA. [IpakTHyueckoe UCIonb30BaHUE BOJIOKOH. Dnactomepsbl. [IpupoaHblil 1 cuHTeTHYECKU KayuyK. Pe3nHa u
700oHuT. [Ipumenenue nonumepoB. CHUHTETHYECKHME IUICHKU: M30JSILMS ISl MPOBOJOB, MEMOpaHbl Ui ONPECHEHHs BOJbI, 3aIUTHBIC IMIEHKH IS
aBTOMOOMIIEH, TUIACTBIPH, XUpyprudeckue nopsasku. MemOpansl. HoBble TEXHOIOTHMN AabHENIIETO COBEPIICHCTBOBAHMSI TOJIMMEPHBIX MATEPHAJIOB.
Jemoncrpanuu. 1. O6pa3is! miactukos. 2. Komtekuus BosokoH. 3. [TonmukoHIeHCaus 3TUIIEHTITUKOIIS ¢ TepedTaneBoil KUCIOTOM.
JlabopaTopHsblie onbIThl. OTHOIIEHNE CHHTETUYECKUX BOJIOKOH K pacTBOpPaM KHUCIIOT M IIEJIOYEH.
Ilpakmuueckasa paboma Ne 9 «Pacno3nasanue niacmmaccy
Ipakmuuecxas paboma Ne 10 «Pacno3nasanue 6010KOHY
Koumponvnas paboma Ne6 «I 000601 kKoHmpoib»
Copnep:xanune yueOHoro npeamera xumus st 11 kiaacca (102 gaca)
Ha nepBom ypoke B ceHTsI0pe ¢ 00ydaromuMucs MPOBOIUTCS BBOJHBIM MHCTPYKTAX MO TEXHUKE 0€30MaCHOCTH, a Ha IEPBOM ypPOKE B SIHBape — MOBTOPHBIN
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WHCTPYKTaXK.
[lepen npoBeaeHrEeM MPaKTUYECKUX PaOOT yUUTEIh MPOBOIUT C 00YUAIOIIMMHUCS HHCTPYKTaX 1o TexHuke 0ezonacHocTu (Th). Cokpamienusi:
Wucr.-uncrpykraxk, Th-rexauka 6e3omacuoct, [Ip.p. — npakTrueckas padbotas

IHoBTOpenue kypca 10 kiaacca

Knaccudukanust opraHi4ecKux COSIUHEHHUH TI0 CTPOCHUIO YTIICPOIHON 1ENH: alluKINYecKue (aJIKaHbl, aIKCHBI, aJTKUHBI, alTKaTUEHBI), TUKINICCKUE,
pa3BeTBICHHbBIC, HEPA3BETBICHHBIE; 10 TUILYy aTOMOB B IIeNH (KapOOIUKINYeCKHe (LUKIOAIKAHbl U apeHbl) U TeTePOLUKINYECKUE); 10 HATUYUIO WU
OTCYTCTBHIO KpPAaTHBIX CBsi3ed (MpenenbHbIC, HEIpeaeibHbIC); MO OCOOCHHOCTSAM 3JEKTPOHHOTO CTPOCHHUs (apoMarudeckue, anudaruyeckue).
Knaccudukanus no pyHkuroHanbHbM rpynnamM; Kiaccudukanus no MoJaekyIsspHOH Macce: MOHOMEPHI U nonuMepsl. Kinaccudukaims opraHnueckux
COoeMHEHUH 10 (DYHKIIMOHATBHBIM TPYIITaM: CIIUPTHI, EHOJIBI, POCTHIC AIPUPHI, AJTbICTH/IbI, KETOHBI, KAPOOHOBBIC KUCIOTHI, CIIOKHBIE (DUPHI, AMHHBI,
HUTPOCOETUHEHUS, AMUHOKHCIIOTHI.

Konmponvnas paboma Nel no meme « Bxoonoii Konmpoiw»

Pazgen «Teopernueckue 0CHOBBI XUMUM»

Tema 1. CTpoeHue BeliecTBa

ATOMHO-MOJIeKYJIsIpHOE YueHHe. BerecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHusi. KauecTBEeHHBIN U KOTMYECTBEHHBII COCTAB BEILIECTBA.
MouisipHas 1 OTHOCUTENbHAS MOJIEKYJISIPHAs Macchl BelecTBa. MoJibHas 0I5 M MaccoBasi 10151 3JIEMEHTA B BEILIECTBE.

Ctpoenne atoma. Hyxmunel. M3oronsl. Jledekt maccel. Tumsl paanoakTuBHOTO pacmnana. TepmosinepHblid cuHTe3. OTKPBHITHE HOBBIX XMMHYECKHX
AJIEMEHTOB. SlnepHbie peakiuu. TUIbI SIepHBIX peakuuii: AeneHne U cuaTe3. CKOPOCTh peakiuu paJuoakTUBHOTO pacnaia. [IpumeHenue paiuoHyKIUI0B B
MeauiuHe. Meton MeueHbIX aToMoB. [[puMeHeHne painoakTUBHBIX HYKJIUAOB B T€OXPOHOJIOTHH.

Coepemennas moodenv cmpoenus amoma. Jlyanusm snekTpoHa. KoprmyckysipHO- BOJIHOBbIE CBOWCTBa 3jeKTpoHa. lIpencraBieHne o KBaHTOBOM
mexanuke. CootHomienue ae bpoiins. [Tpunuun veonpenenernnoctu I'eizenbepra. [lonstre o BonmHoBoU QyHkmu. KBaHTOBBIE YKicna. ATOMHAst OpOUTATIb.
Pacnipenenenue 37eKTpOHOB MO SHEPTETUUECKUM YPOBHSIM B COOTBETCTBUHU C MPHUHIIUIIOM HAUMEHBIIEH SHEPTrUH, MpaBuioM XyHJa U npuHiunoM [laymm.
Oco0eHHOCTH CTPOEHUS PHEPTETHUECKUX YPOBHEH aTOMOB d-2JIeMEHTOB. DJIeKTpoHHas KoHpurypanus aroma. Kiaccupukanyus XuMu4ecKux 3JI€MEHTOB (s-,
p-, d-, f-aemMeHThI). DIeKTPOHHBIE KOHPUTYPAIUH TTOJIOKUTEIBHBIX U OTPUIIATEILHBIX HOHOB. OCHOBHOE M BO30Y K/I€HHBIE COCTOSIHUS aTOMOB. BasieHTHBIC
3JIEKTPOHBI.

Ilepuoouueckuti saxon. llepuonnueckass cucremMa XUMHUYECKMX eMeHTOB A. . MenneneeBa. @opmMyiaupoBKa 3aKOHa B CBETE€ COBPEMEHHBIX
NpeAcTaBIeHU 0 cTpoeHun aroma. dusmyeckuid cmpicn nepuogudeckoro 3akona JI. M. MenneneeeBa. MupoBO33peHUYECKOE M HAy4yHOE 3HAYEHUE
[Tepuoanueckoro 3akona J[. 1. MengeneeBa. Paguyc atoma. [IprdnHbl 1 3aKOHOMEPHOCTH UMEHEHHUSI CBOMCTB AJIEMEHTOB U UX COECIUHEHMI IO TIepruoaaM U
rpymnmnaM. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COEAMHEHUM, BHICIIMX OKCUIOB U TMUIPOKCHAOB B MEpUOAaxX U IpyIax.
OnektpoorpuniateabHOCThb. [Ipornossl .M. Menaeneea. OTKpbITHE HOBBIX XUMHUYECKUX DJIIEMEHTOB.

XuMuueckasi cBsi3b. DJIEKTPOHHAS MPUPOAA XUMHUYECKOW CBA3U. DIEKTPOOOTPULIATENbHOCTh. BUibl xumudeckoit cBsi3u. KoBaneHTHast CBsI3b U €€
XapaKTEPUCTUKH (PHEPTHUS CBSI3U, JUTMHA CBSI3M, BAJIGHTHBIN YTOJ, KPaTHOCTh CBSI3H, MOJSPHOCTH, MOJIApHU3yeMOcTh). KoBasieHTHas HeMosIpHAs U MOJIsIpHAs
cBsi3b. OOMEHHBIN U JOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM MONSPHON CBsI3U. [ eoMeTpust MOeKybl. JIMMOTBHBIA MOMEHT CBSI3H,

12



JUTIOJIbHBIA MOMEHT MOJIeKyJibl. loHHas cBsi3b. OTiiMuMe MEX1y HOHHOM U KOBAJICHTHOM CBs3bI0. MeTarnueckas cBsi3b. BogopoaHas cBsi3b U €€ BIUSIHUE
Ha CBOMCTBA BelllecTBA. MeKMONEKyIIsIpHbIE B3auMoiecTBUS. [IoHATHE O CynpaMOeKyIsspHOM XUMHUH.

ArperaTtHble cocTosiHMsI BellecTBa. ['a3pl. ['a3oBble 3akoHbl. YpaBHeHue Kraiimepona—MenaeneeBa. 3akoH ABoraapo. 3akoH 00BEMHBIX
OTHOLIEHUH. OTHOCUTENbHAS TUIOTHOCTh Ta30B. CpeHss MOJIIpHAs Macca CMECH.

Cmpoenue meepOovix men: KpUCTAUIMYECKHE W aMOp(HBbIE BemecTBAa. THIBI KPHCTAIMYECKUX PELIETOK: aTOMHAs, MOJICKYJIIpHAs, HOHHAsd,
Mertayummueckas. [lorstue o0 sjnemeHTapHOU sueiike. PacdeT dmcia MOHOB, colaepKaluxcs B dJIeMEHTapHOH sueiike. MoHHble pamuychkl. OnpenencHue
METAJUIMYECKOTO paanyca. 3aBUCHUMOCTh (DM3MYECKHX CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW pemeTkd. [IpuumHBl MHOTrOoOpas3us BEIIECTB.
CoBpeMeHHbIE MPECTABICHUS O CTPOSHUU TBEPBIX, )KUJKUX U ra3000pa3HbIX BemecTB. JKUAKue KpUCTaibl.

HdemoncTpanuu. 1. OOpa3ipl BEMIECTB MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO cTpoeHus. 2. Bo3ronka iona. 3. Moaenu MoJieKy.

4. Kpuctajuinueckre penieTku.

Pacuernbie 3axaun. 1.Pacuérbl 00bEMHBIX OTHOLLIEHUH I'a30B NIPU XUMUYECKUX peakuusax.2. Pacuérsl MaccoBoi 10U (Macchl) XMUMUYECKOTO COEIMHEHUS B
CMecH.

Tema 2. OcHOBHBIE 3AKOHOMEPHOCTH NPOTEKAHNA XMMHYECKHX peaKuuii

Kanaccudukanus XuMUYECKHX peaKUMid MO pa3lWyHBIM MPU3HAKaM CpaBHEHHs. |'OMOTeHHbIe M TeTeporeHHnle peakiuu. Knaccudukanus mo 3HaKy
terioBoro 3¢ ¢dekra. ObparuMeie 1 HeoOpaTUMbIe peakiuu. Karanutndeckne W HEKaTAIMTHYECKUE peakuuu. Peakiuy ¢ m3MeHeHHeM U 0e3 M3MEHEHUs
CTENEHU OKUCIICHUS 3JIEMEHTOB B COCIMHEHUSIX.

JHepreTuKa XMMHUYecKHX peakuuii. TeroBoi 3¢ hekT XuMIUIecKoi peakuu. JHAOTEPMUIECKUE U SK30TEPMUIECKHE peakun. TepMoXuMuIecKue
ypaBHeHus. Tertota oOpa3oBaHus BeulecTBa. 3akoH I'ecca U cieacTBHs U3 Hero. DHeprus cBs3u. [loHsaTue o BHyTpeHHe! 3Hepruu u sHTanbnuu. [lonsarue 0o
sHTponuu. Bropoii 3akon TepmoanHamuku. @opmyina bonbiimana. Oueprus ['m006ca u KpuTepun caMoNpoU3BOJIBHOCTH XUMUUECKON PEaKIIUH.

OOpaTrumblie peaknuu. Xumudeckoe paBHoBecue. Koncrtanta pasHoBecus. [Ipunnun Jle -Illatenbe. PaBHOBECHBIE COCTOSIHHA: YCTONYMBOE,
HeycToiiunBoe, Oe3paznuyHoe. CMelleHne XMMHUYECKOTO paBHOBECUS MOJ ACMCTBUEM pa3iMUYHBIX (PAaKTOPOB: KOHIEHTpPALMU PEareHTOB WM MPOTYKTOB
peaxkuuu, 1aBIeHUs, TeMIeparypbl. Poib cMeleHns paBHOBECHS B TEXHOJIOTHYECKUX MTPOLIECCaX.

CxopocTh XUMHYECKHX peaKluii, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (DAaKTOPOB: MPHUPOABl PEArpyIONINX BEIIECTB, KOHIEHTPALMU pearupyromux
BELIECTB, TEMIIEPATYPhl, HAINYNS KaTalu3aTopa, IUIOLIad NOBEPXHOCTH PEarupyroIIuX BEIIECTB. Peakiuu roMOreHHbIE U TETEPOreHHbIE. JJIEMEHTapHbIE
peakiuu. MexaHu3M peakuuu. AKTUBUPOBAHHBIA KOMIUIEKC (TMIEPEXOHOE COCTOSHUE). 3aKOH JNEeUCTBYROMMX Macc. KOHCTaHTa CKOpPOCTH peakiuu, ee
pa3mepHOCTh. CKOpPOCTh peaklMU paauoakTuBHOro pacmana. [lepuon momypacmana. IlpaBuno Bant-I'odda. Ilonstne 00 sHepruu akTuBanuu U 00
SHEPTreTHYECKOM Mpoduie peakiuu. Y paBHeHHE AppeHnyca. AKTUBHPOBAaHHBIN KoMITIeke. KaranmuzaTopsl u kataim3. DHEPTrysi akTUBAIIMH KaTaTH3UPYEeMO
U HEKaTaJIM3UPyeMOH peakliiu. AKTUBHOCTb M CEIEKTUBHOCTb KaTaln3aTopa. | OMOreHHBIN U reTeporeH bl KaTann3. 'oMOreHHbIi KaTaau3 B ra3oBoi ¢ase.
Karanuruueckoe OKHCIEHHE YrapHOTO rasa B KOHBEpPTEpax BBIXJOIMHBIX T'a30B B aBTOMOOWISAX. Posb Karamm3aTopoB B HPUPOJE M MPOMBIIUIEHHOM
npoun3BoicTBe. DepMEHTHI Kak OMOIOTHUECKUE KaTaau3aTophbl.

JdemoncTpanuu. 1. Dx30TepMUYeECKre U SJHIOTEPMUYECKNE XUMUYECKHE peakuuu. 2. TernoBsle ABIEHNUS TP PACTBOPEHUH CEPHOM KUCIOTHI 1 aMMHAYHOU
CEJIUTPBL. 3. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT MPUPOBI BEIIECTB HA IPUMEPE B3aUMOAEUCTBHS PACTBOPOB PA3IMUHBIX KUCIOT OAMHAKOBON KOHIEHTPALUU
C OJIMHAKOBBIMH KyCOYKaMH (TpaHyJIaMH) IIMHKA W OJMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IUHKA, JKeJe3a) C PaCTBOPOM COJISTHON KUCIIOTHI. 4.
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B3anmopelicTBie pacTBOPOB CEPHOM KUCIIOTHI C paCTBOPAMH THOCYJIb(aTa HATPHUS PA3TUYHON KOHIEHTPAIMK U TEMIEepaTyphl. 5. 3aBUCUMOCTD TOJI0KEHUS
paBHoBecus B cucteme 2NO2 = N2O4 oT Temmneparypsl.

JlabopaTtopusbie onbIThl. 1. Katanutuueckoe pas3inoxeHue nepokcua BoAopoa.

PacueTrHble 3aga4un. 1. PacueTsl 1o TepMOXUMHUYECKUM ypaBHEHUSAM. 2. Pacuérsl TemnoBoro 3¢ dexra peakuuu.

PacrBOpbI

Cnoco0bl BbIpaskeHHs KOJHYECTBEHHOI'0 COCTABa PACTBOPA: MAaCcCOBas J0JIsl pACTBOPEHHOI'O BEIIECTBA (IPOLIEHTHAsI KOHLIEHTpalus), MOJIsIpHas U
MoOJIsUTbHAs KOHLeHTpanws. Tutp pacrBopa. TutpoBanue. PacTtBopenue kak pU3NKO-XUMHYECKH mporiecc. Kpucramioruaparsl.

Jucnepcubie cuctembl. Komonausie pactBopsl. VicTiuHHbBIE pacTBOpbl. JlucnepcHas ¢asza u qucnepcuonHas cpefa. CycrneH3uu U 3MyJIbCUH. 304 U
renu. Onanecrennus. Dpdext Tunmansa. Koarymsnus. Cenumenrtanus. Cunepesuc.

Peakuum B pacTrBOpax 3j1eKTpPouTOB. KauecTBeHHBIE peakuMyM Ha HOHBI B pacTBOpe. KHCIOTHO-OCHOBHBIE B3aUMOJEHCTBHS B pacTBOpax.
Amodoreprocts. MonHoe npousBenenne Boabl. Bogopoansiii mokasarens (pH) pactBopa. CuibHbIE U crtadble 3JeKTpoauThl. Pacyetr pH pacTBOpOB CHIIBHBIX
KUCIOT U 1enodeid. KoHcTaHThl Aucconnanuu ciadbix 31eKTpoiauToB. CBA3b KOHCTAHThI M CTENEHH Juccoluanuu. 3akoH paseneHus OctBaibaa. Peakuun
MOHHOTO oOmeHa. [losHbIe U coKpallleHHble HOHHBIE ypaBHEHUA. ['uapoaus coneid. I'maponns no kKaTuoHy, Mo aHUOHY, MO0 KaTUOHY U IO aHUOHY. Peakuus
Cpebl pacTBOPOB COJIEH: KUCIOTHAd, LIesouHas U HelTpanbHas. [lonHblil HeoOpaTtumblil runponus. Ilomyuenue peakiuel ruapoM3a OCHOBHBIX COJIEH.
[Tonsarue o mporonutudeckoit Teopuu bpencrena—Iloypu. [lonsitue o Teopun KUCIOT U OocHOBaHMH JIpronca. 3HaUeHHE TUIPOTU3a B OMOJOTUYECKUX
oOMeHHBIX mpoueccax. IIpuMeHeHue ruaponausa B NPOMBIIUIEHHOCTH. PaBHOBecME MeEXIy HACBHILIEHHBIM pacTBOPOM MU ocagkoM. IIpousBenenue
PacTBOPUMOCTH.

Jemoncrpanuu. 1. Onpenenenue KUCIOTHOCTH Cpelbl NMPHU MOMOIIM MHIUKATOPOB. 2. Dpdext Tunnana. 3. O6pa3oBaHHe KOMIUIEKCHBIX COEAMHEHU
IIEPEXOJHBIX METAJUIOB.

JlaGopatopublie onbIThl. 1. Peakunun monHoro oOmena. 2. CBOMCTBa KOJUIOMIHBIX pacTBOpoB. 3. T'maponus coneit. 4. IlomydeHue u cBoiicTBa
KOMIUIEKCHBIX COEIMHEHUH.

Pacuernble 3agaum. 1. Pacuersl mo xumuueckum QopmynaM. 2. Pacuerbl, cBA3aHHBIE C MOHATHSAMU «MaccoBas AOJS» M «OObEMHas J10JIs»
KOMIIOHEHTOB CMecU. 3. BpluncieHne MoJIIpHOW KOHLEHTpaluu pacTBOpoB. 4. PacueT KOHCTaHTHI paBHOBECHS 1O PABHOBECHBIM KOHLEHTPALUIM
BellecTB. 5. PacueT paBHOBECHBIX KOHIIEHTPALMI BEILIECTB, €CJIM U3BECTHBI HCXOHBIE KOHIICHTPALIMH BEILIECTB U KOHCTaHTa paBHoBecus. 6. Pacuer pH
pacTBOpa CHJIbHOM KHCIIOTHI M CUJIbHOTO OCHOBAHMS, €CJIM U3BECTHA UX KOHIeHTpauus. /. Pacuer pH pacTtBopa ciaboit KUCIOTHI U €J1ad0ro OCHOBAHUS,
€CIIM M3BECTHA UX KOHIEHTpalMs M KOHCTaHTa Auccouuanuu. 8. Pacdyer pacTBopuMoOcTH cosd, ecinu u3BecTHa BennunHa ee [IP. 9. Pacuersl macchl
(oO6bemMa, KOIMUYEecTBa BEIECTBA) MPOIYKTa PEaKIUH, €CJIM OJHO U3 BEIIECTB JaHO B BUJE pacTBOpA C OMPEENIEHHON MaccoBOl J10Jiell pacCTBOPEHHOTO
BemecTBa. 10. Pacuersl macchl (06beMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIU OHO U3 BELIECTB AaHO B U30BITKE (MMEET PUMECH ).

Ipakmuueckas paboma Ne 1 « Ckopocmb Xumuueckux peakyuii. Xumuieckoe pasHosecue
Tema 3. OxkucAUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI

OKuUCINTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKUMU. TUIbI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. OkucieHue u BocctaHoBiaeHue. OKUCIuTenu
¥ BOCCTaHOBHTEIH. METO/] 3JIEKTPOHHOTO M AJIEKTPOHHO-UOHHOTO OanaHca. [ToBeeHue BelmecTB B cpeaax ¢ pa3HbiM 3HaueHueM pH. Ilepmanranar xanus kak
okucauTenb. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B IPUPOJIE, IPOU3BOICTBEHHBIX IIPOLIECCAX U )KU3HEAEATEIbHOCTH OPTaHU3MOB.
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I'anpBanum4yecknii 3jeMeHT (Ha mpuMmepe 3nemeHTa JaHuid). XUMHUYECKHME MCTOYHMKM TOKA: TajlbBAaHUYECKHE 3JIEMEHTHI, aKKyMYJSTOPBl U
TOIUIMBHBIE 3IeMEeHThl. Popma 3amuch XMMHUYECKOTO UCTOYHMKA TOKa. CTaHIapTHBIM BOAOPOJAHBIN 31eKTpoA. CTaHIapTHBIA 3JEKTPOAHBIA MOTEHLIHAI
CUCTEMBI. Psij1 cTaHapTHBIX JIEKTPOAHBIX TOTEHIMAI0B. HalpaBiieHne oKuCIuTeIbHO-BOCCTAHOBUTEIbHBIX peakuuid. [ToHsTHe 00 31eKTpoABMKYLIEH cuiie
peakuuu. DIeKTPOXUMUYECKUHN Psii HAMPsHKEHUH (AKTUBHOCTH) METAJUIOB (psAJ CTaHAAPTHBIX 3JEKTPOJHBIX MOTEHIManoB). Hanpasienne oKuCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMM.

DJIEKTPOJIM3 PACIUIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB (KUCIOT, LIENOYel U coseil). 3akoHbl 3iekTponusa. [IpakTudeckoe mpuMeHeHUE
IEKTPOJIN3A JUIS TIOJIYYECHUS IIEJIOYHBIX, [EJTOYHO3EMEIbHBIX METAJIJIOB U AJIFOMUHUS.

Kopposus MeTannoB: cnoco0sl 3alIUThl METAJIOB OT KOPPO3UH.

JdeMoHcTpanum. B3anmonelicTBrue nepMaHraHara Kajaus ¢ CyJb(UTOM HaTpus B pa3HbIX cpeaax.

Pacuernbie 3anauu. 1. PacueTsl ¢ HCTIONB30BaHUEM 3aKOHOB AJIEKTPOJIN3A.

Koumponvnas paboma Ne 2 no memam « Teopemuueckue ocrogvl xumuu. OKUCTUMENbHO - B0CCMAHOBUMENbHBLE NPOYECCHL»
OCHOBBI HEOPraHN4eCKONH XUMHH
Tema 4. Kinaccudukanusi 1 HOMEHKJIaTypa HEOPraHUYeCKUX COeIMHEeHUH

Bakneiimme kinaccbl HEOPraHMYECKUX BEIIECTB. DJIEMEHThI METaJlIbl U HEMETaJUIbl U UX noiioxkeHue B [lepuoanueckoii cucreme. Knaccudukanus u
HOMEHKJIATypa CJIOKHBIX HEOPTaHMYECKUX COCIMHEHUM: OKCUAOB, TUAPOKCHIOB, KACIOT U COJIeH. I'eHeTnueckas CBsi3b MEK]y KJIacCaMU HEOPraHUYECKHUX
coeuHEHUI. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BEIIeCTB. BOAOPOIHBIX COCIMHEHHM, BHICIIUX OKCHAOB U TUIPOKCUIIOB. W neHTudukanus
HEOPraHWYECKHUX BELIECTB U HOHOB.

KommnekcHble coennHeHus. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKcooOpaszoBaTenb, Juranabl. KoopauHamumonHoe uuncino. HomeHknaTypa
KOMILJIEKCHBIX CO€IMHEHUN. 3HAaYeHNE KOMIUIEKCHBIX coernHeHui. [loHsTHE 0 KOOPAMHAIIMOHHON XHUMUH.

Tema S. Hemeraiibl

Bonopon. [lonyuenue, puznueckre 1 XUMHYECKHE CBOMCTBA (pEaKIIMU ¢ METaUIaMH U HEMETaJllIaMHi, BOCCTAHOBJICHHUE OKCHJIOB U cojiei). [ uapuasl.
TomIUBHBIE 37IEMEHTHI.

I'anorennl. O01mas xapakTepUCTHKA 3JIEMEHTOB I1aBHOM noArpynmnsl VIIA- rpynmnbl. @uznyeckne cBoMCTBa MPOCTHIX BemecTB. OcOOEHHOCTH XUMHUH
¢Topa. 3aKOHOMEPHOCTH M3MEHEHHsI OKHCIMTEIbHONH aKTMBHOCTH TaJOI€HOB B COOTBETCTBHM C MX IOJOXEHHEM B nepuoauyeckoi Tabnmue. Ilopsmox
BBITECHEHHUS TaJOr€HOB U3 PACTBOPOB TaJOr€HHIOB. XJIOp — IOJIyY€HHE B MPOMBIIIJIEHHOCTH U J1a0OpaTOpUH, PEaklUu ¢ METAJUIaMU M HEeMeTaJlJlaMHu.
B3aumopeiicTBue xiopa ¢ BoAOH U pacTBopamH Ienodel. LlenHoit MexaHu3M peakiuy B3auMoJeicTBuUs XJiopa ¢ Boopo oM. O6e33apakuBaHie MUTHEBON
BOJIBI XJIOPOM. XpaHEHHE U TPAHCIIOPTHUPOBKA xJiopa. Kucnopoanslie (KUCI0poIcoAepIKalIie) COETUHEHHS XJI0pa. [ MIOXJIOpUTHI, XJI0paThl U IEPXJIOPATHI KaK
Tunu4Hble okuciauTenu. OcobeHHocTn xuMuu QGropa, Opoma u mona. KaduectBeHHas peakuus Ha uoj. ['aloreHoBoIOpoAbl — MONydYeHUE, KUCIOTHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA. XJIOPOBOAOPOA. ['aloreHoBOJOPOIHBIE KHCIOTHI M UX coiu. ConsHasg KuciaoTa U ee coiid. KadecTBEeHHbIE peakIHMu Ha
rajoreHuA-uoHsl. [[pyMeHeHne TalOreHOB U UX BaXKHEHIITNX COCTUHEHUN.

DJieMeHThl MOArpynnbl Kucjaopoaa. OOmiasi XxapakTepucTHKa 3JIEMEHTOB TiaBHOW moarpynnsl VIA- rpynmsl. @usnyeckue cBOICTBA MPOCTHIX
BemecTB. O30H Kak ajuioTporHas Moaudukanus kuciaoposa. [lonyuenne ozona. O3onaropsl. O30H Kak okucauTeb. [103UTHBHAS U HETaTHUBHAS POJIb 030HA
B OKpyXarouie cpeae. B3zaumoneiictBue o30Ha ¢ ankeHamu. CpaBHEHME CBOWMCTB O30Ha M KHCJIOpoaa. Boma w mepokcua BOAOpoJa Kak BOJIOPOIHBIE
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COCMHEHUS KHCIIOpOoJa — CpaBHEHHE CBOUCTB. [lepokcua Bo1opoia Kak OKUCIUTENb U BOCCTaHOBHUTENb. [lepokcunpl MetamioB. [lonstue 06 opranndeckux
nepokcuzax. Cepa. Amtorponus cepbl. duznueckre 1 XUMHUUECKUE CBOWCTBA cephl (B3aUMOJICICTBHE ¢ METaJUIAMHU, KUCIOPOA0M, BOJOPOJOM, pacCTBOPaMHU
IeJI04el, KUCIIOTaMU-OKUCIUTEISIMI ). B3anmopaelicTBe ceprl ¢ cynbpuToM HaTpusi ¢ oOpa3oBaHueM Tuocyibdara Hatpus. CepoBOIOpO] — IMOIyueHHE,
KHCIIOTHBIE U BOcCTaHOBUTENbHBIE cBOMCTBA. Cynbhuasl. Jucynasdan. Ilonstre o nomucynbpunax. CepHUCTbIHN ra3 Kak KUCJIOTHbIN okcua. OKUCIUTEIbHbIE
Y BOCCTaHOBMTEJIbHBIE CBOMCTBA CEPHUCTOrO ra3a. [lomyuenue cepHuCTOro raza B IpOMBIIIIIEHHOCTH U Jaboparopuun. CepHucTasi KUca0Ta 1 ee cosd. CepHbIi
anruapu. CepHas kuciota. CBOKWCTBAa KOHIIEHTPUPOBAHHON M pa30aBICHHOM CEPHON KUCIOTHI. J[eficTBHE KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI Ha caxap,
METaJUIbl, HEeMeTaJLIbI, Cylbhuabl. TepMudeckas yCTOWYMBOCTH CyibdaToB. Kpucramioruapats! cynbdaros MetamuioB. KauecTBeHHas: peakiysi Ha CEPHYIO
KUCIOTY U ee conu. KauecTBeHHas peakuus Ha cylbpui-, CylabQUT-, U CyIb(aT-HOHBI.

DJieMeHThI MOArpynnsl azora. O0mas xapakTepUCTUKa 3JIEMEHTOB IJIaBHOM noAarpynnsl VA- rpynnsl. dusnueckrue cBONCTBA MPOCTHIX BEIIECTB.
A3oT u ero coeauHenus. CTpoeHre MoJIeKybl a30Ta. PU3NUECKUue U XMMHUYECKHe CBOMCTBaA a3oTa. [loaydyeHne a30Ta B IPOMBILUIEHHOCTH U J1JAOOPaTOPHH.
Hutpuasl. AMMmuak —-ero mnoiy4yeHue, (U3NYECKHEe W XUMHUYECKHE CBOHCTBA. OCHOBHBIE CBOWCTBA BOJHBIX PACTBOPOB aMMHaka. AMMHAK Kak
BOCCTaHOBUTEINb. B3aumopelicTBue aMMHaka ¢ aKTUBHBIMU MeTaylaMu. AMUJ HaTpus, ero cBoiictBa. Conu ammonus. IloBeneHue cosielt aMMOHUS TpU
HarpeBanuu. KauectBeHHast peakuusi Ha MoH aMMoHus. [Ipumenenne ammuaka. Okcuabpl a3oTa, UX nosydeHue u cporictBa. Oxcua azora (I). Okucnenue
okcuja azora (II) kucnoponom. Jumepuzanus okcuaa azora (IV). Azotucras Kuciora u ee coiad. HUTPUTBI Kak OKHUCIUTENN U BOCCTAHOBUTENIH. A30THas
KHCIIOTa — (PU3MYECKHE M XMMUYECKHE CBOMCTBA, MOTydeHHe. A30THAs KHCIOTa KaK OKHCIUTEh (OTHOIIECHHE a30THOW KMCIIOTHI K METAIIJIaM M HEMETaJlIaM).
3aBUCUMOCTb ITPOAYKTA BOCCTAHOBJICHHSI @30THOM KUCJIOTHI OT aKTUBHOCTH METajljla M KOHIEHTpauuu KUcaoThl. [ToHsTHEe 0 KaTnoHe HUTpoHUsL. OCOOEHHOCTh
B3aMMOJIEMCTBYS MarHus U Maprasua c pa30aBjieHHON a30THOM kucioToi. Hurparsl, ux gpusnyeckue 1 XMMHUUECKHUE CBOMCTBA (OKUCIUTENbHbBIE CBOICTBA U
TEpMUYECKasi yCTOWYMBOCTh), IPUMEHEHHUE.

®ochop u ero coenmuenusi. Ajorponus gocdopa. Ousznueckue cBorctBa Pocdopa. XuMuueckue cBoMcTBa Gocdopa (peakiuu ¢ KUCIOPOIOM,
rajJJoreHaMu, MeTajlaMH, CJIOKHBIMH BeIeCTBaMH-OKUCIUTENsAMH, Inenodamu). [lomyuenne u npumenenue ¢ocdopa. Xmopunasl ¢ocpopa. dochun.
®ochunpl. Docdopubiit anruapun. Oprodochopras u meragochopHas kuciaotrel U ux conu. KauectBeHHas peakuusi Ha optodocdatsl. Pasnoxenue
optodocdopHoil kucnotel. [Ipumenenue GochopHoit KucnoTsl U ee coneil. buonornueckas pons pocharos. [Mupodochopras kucnora u nupodochatsl.
Oxkcua pocdopa (I11), pochopucras kucnora u ee conu. ochopHoBaTucTas kuciora u ee coiau. Dochopubie u MoaUGOchHOPHBIE KHUCIOTHI.

IMoarpynna yriaepoaa. O61as XxapakTepUCTHKA 3JIEMEHTOB IMTaBHOU noArpymnmns! [VA- rpynms.

VYrnepoa. Annorponust yraepoaa. CpaBHeHHE CTPOSHUS M CBOMCTB rpaduTa U anMaza. AKTUBUPOBAHHBIN yroyib Kak ajficopOeHt. DyiiepeH Kak HoBas
MoJeKkyJsipHas popma yraeposa. HaHocTpykTypbl. MUpOBBIE JOCTHKEHUS B 00JIaCTH CO3/IaHHsI HAHOMATEepHUaIoB. YTOJb: XUMUUYECKHE CBOWCTBA, TOTy4YEeHUE
u npumenenue yrias. KapOuasl. ['maponus kapbuna kambius W KapOuja amomunus. KapOuabl mepexogHbBIX MeTayioB (Kene3a, XpomMa U JAp.) Kak
CBEPXIIpOYHbIE MaTepuanbl. CHHTE3-Ta3 KaK OCHOBA COBPEMEHHOMN IPOMBINIIEHHOCTH. OKCHIBI yIIIEpoAa. DIEKTPOHHOE CTPOEHUE MOJIEKYJIbl yTapHOIo rasa.
VYroiab 1 yrapHblif ra3 Kak BOCCTaHOBUTENU. Peakius yrapHoro rasa c paciiaBamu menodeir. Cunrtes popmuaros. OOpa3oBaHue yrapHOTo ra3a npu HEMOJIHOM
Cropanuu yris. buonornueckoe aeiictsue yrapHoro rasa. Ilonyuenue n npuMeHeHue yrapHoro rasa. YTJIEKHCIBIN ra3: NOJy4yeHUue, XMMUUECKUE CBOWCTBA
(B3auMoOJIeHiCTBUE YTJIEKHCIIOTO ra3a ¢ BOJOM, 11eJI04aMu, MarHueM, EPOKCUIaMU METAJUIOB). DIIEKTPOHHOE CTPOCHHE YTIIEKUCIIOTO ra3a. YTojabHas KUCJIoTa
u ee coinu. KapOoHaThl M rUIpoKapOOHAThl: UX MOBEACHHE NpU HarpeBaHuH. KadecTBeHHast peakuus Ha kapOoHaT-uoH. KpyroBopot yrieposa B )KMBOH U
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HEXMBOUM mpupozae. Haxoxaenne kapOOHATOB MarHus M KaJbIHs B MPUPOJE: KOPAJUIBI, )KEMUYT, U3BECTHIKH (M3BECTKOBBIE TOpPbI, KAPCTOBBIC IEIIEPHI,
CTQJIAKTUTBI U CTATaTMUTHI).

Kpemunii. ®usnyeckue 1 XUMUYECKUE CBOMCTBA KpEMHHUS. Peakinu ¢ yriiem, KUCI0pOAOM, XJIOPOM, MArHUEM, PACTBOPAMHU LIETIOYEH, CEPOBOAOPOIOM.
Cunan — BopopoaHoe coenuHenue kpemHus. Cunuuunsl. [lonydenne u npumenenue kpemuus. Oxcun kpemuus (IV), ero crpoenue, gusnyeckue u
XMMHYECKHE CBOMCTBA, 3HaYEHHE B IPUPOJIE U NIpUMeHeHrne. KpeMHueBble KUCIOTH U UX cosid. ['uaponn3 cunukaroB. CHIMKaTHbIE MUHEpAJIbl — OCHOBA
36MHOU KOpbI. AJIFOMOCHJINKATHI.

Bop. Oxcun 6opa. bopHas kucnora u ee conu. bypa. Bogopoaasie coequaenust 6opa — O6opansl. [IpuMmeHenne coequHeHmi opa.

Baaropoanbie (mHepTHBIE) ra3pl. OOmas xapakTepucTHKa 3JIeMEeHTOB riaBHOM moarpymmbl VIII rpynmel. OcoOEHHOCTH XMMHYECKHUX CBOMCTB.
[Ipumenenue 61aropoiHbIX Ia30B.

Jdemonctpanumu. 1. l'openue Bonopoaa. 2. [lonyuenue xsopa (onsIT B mpodupke). 3. OxucnuteabHble CBOMCTBAa pacTBOpa runoxioputa Hatpus. 4. OIbITHI ¢
OpomHuou Bojaou. 5. IlnaBnenue cepwl. 6. ['openue cepsl B kucnmopoze. 7. BzaumonerictBue xkene3a ¢ cepoil. 8. ['openne cepoBomopona. 9. OcaxaeHue
cynedomnos. 10. CoiicTBa cepuucToro rasza. 11. JleificTBre KOHIIEHTPUPOBAHHOM CepHON KUCIOTHI HAa Meb U caxapo3y. 12. PactBopenue ammuaka B Boze. 13.
OcHoBHBIE CBOMCTBA pacTBopa ammuaka. 14. Katanutuueckoe oxkuciaeHue ammuaka. 15. [lonyuenue okcuma azota (II) u ero oxucnenue Ha Bo3gyxe. 16.
JeiicTBre a30THON KUCIOTHI Ha Meab. 17. ['openue docdopa B kuciopose. 18. I[IpeBpamenue kpacHoro ¢ocdopa B Oelnblil U ero cBeueHue B TeMHOTE. 19.
B3aumoneticteue hochoproro anruapua ¢ Bogoi. 20. O6pasmsl rpadura, anmasa, kpemuus. 2 1. ['openue yrapaoro raza. 22. TylieHue rmiaMeHn yTriIeKUCIbIM
razom. 23. PazjioxxeHue Mmpamopa.

JladopaTopublie onbIThl. 1. [Tonydyenue xmopa u usyuenue ero cBoicts. 2. CBoiicTBa Xjopcoaepskamux oroenusareneit. 3. CpoiictBa Opoma, HoJa U UX
coseil. 4. I3yueHue cBOMCTB CEpHOM KHMCIIOTHI U €€ conel. 5. M3ydueHne cBOMCTB BOAHOIO pacTBopa aMMuaka. 6. CoiicTa cosieil aMMonus. 7. KauecTBeHHas
peakius Ha KapOoHaT-uoH. 8. McnibITanue pacTBopa CHIMKaTa HaTpUsl HHAUKATOpoM. 9. O3HakoMIleHHEe ¢ 00pa3iiaMu MPUPOIHBIX CHIIUKATOB.
Ipaxmuueckas paboma Ne 2. Pewenue sxcnepumeHmanbHulx 3a0ay no meme «I anocensviy

Ipaxmuueckas paboma Ne 3. Pewienue 5KkcnepumeHmanbHulx 3a0ay no meme «XanibKo2eHbvl»

Ipaxmuueckas paboma Ne 4. «Ilonyuenue ammuara u usyueHue e2o C8OUCME»

Ipaxmuueckas paboma Ne 5. Pewienue skcCnepumeHmanbHulx 3a0ay no meme « dnemeHmuvl N002PYnnvl a30ma»

Konmponvnasa paboma Ne 3 «Ilony2000601i KOHmMponsy»

Koumponvnas paboma Ne 4 no meme « Hememannoi

Tema 6. MeTasibl

OO0uuii 0030p 31eMEeHTOB — MeTaNI0B. CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB. DIEKTPOXUMHUUYECKHUH Psl HAPSHKEHUM METaIoB. MeTaimnyeckue
KpHUcTalnueckue pemerku. CrutaBel. XapakTepucTHKa Hanboee U3BECTHBIX CIiaBoB. IloaydeHne u npuMeHeHne MeTauioB.

lesounble MeTa bl O0111as1 XapaKTepUCTHKA FJIEMEHTOB INIaBHOM moArpynsl | rpynmnel. CBoMCTBA 1IET0YHBIX METAIIOB. Pacno3HaBaHie KaTHOHOB
TUTUS, HAaTpUs U Kanus. Hatpuii u kanuii — npeacTaBUTENH HIEIOYHBIX METAIIOB. XapaKTepHbIE peakluK HaTpus U Kanus. [lonyyeHue menoyHbIX METaIOB.
Oxcuppl ¥ nepokcuIpl HaTpust U Kanus. CoenvHenus HaTpus U Kaiaus. Coau HaTpusl, Kaus, UX 3HaU€HUE B IPUPOJIe U KU3HU yenoBeka. Coja u eakuil HaTp
— Ba)XHEHIIIMe COeAMHEHUSI HATpUs. bepuuinii, MarHui, menoyHo3eMenbHbie MeTautbl. O0IIas XapakTepruCcTUKa AIEMEHTOB IIaBHOW moArpynmsl [ rpynmsl.
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Bepuinii, Maruuii, Ien04YHO3eMelbHbIe MeTaWabl. AM(MOTEPHOCTh OKCHAAa U Tuapokcuaa Oepwmnms. Okpacka IUIaMEHH COJISIMHU
HIEJIOYHO3EMENbHBIX METaJUIOB. Marnuii u Kanmpluii, ux oOmlas XapakTepUCTHKa Ha OCHOBE moJjiokeHus B Ilepuoauueckoil cucteme 371€MEHTOB
. U. MenneneeBa u ctpoerus atomoB. [lonydenue, puznyeckre 1 XUMUYECKHE CBOMCTBA, TPUMEHEHHE MarHus, Kajablug U X coequHeHni. Conu Maruus u
KaJIbIUsl, X 3HAaYCHHE B IPUPOJIE U )KU3HU YeoBeka. KecTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

AnromuHui. PacpocTpaHeHHOCTh B MpHpoJie, GU3NUECKUE U XUMHUYECKHE CBOMCTBA (OTHOIIEHUE K KHCIOPOJY, rajlorTeHaM, pacTBOpaM KHUCIOT H
nienouer, amromorepmusi ). [Iponssoactso anmomunus. [Ipumenenue amoMunua. AMQPOTEpHOCTh OKcHa U ThIpokcua antoMunus. Conu amomunus. [lonnoe
pa3ioXeHne BOJOW COJEeH aIIOMUHUS CO CIAObIMM JIByXOCHOBHBIMH KHCIOTaMH. AJIFOMUHATHI B TBEPIOM BHJIE U B pacTBope. KoMIUIeKCHBIE COCIMHEHHUS
AITIOMUHHUS. AJIFOMOCHIINKATBHI.

OJioBo U cBuHel. Ou3MyYecKUe W XMMHUYECKUE CBOMCTBA (peakiMu C KHCIOPOIOM, Kucioramu), npumeHenue. Comu onosa (1) u cBunma (I1).
CBUHIOBBII aKKYMYJISITOP.

Metaaiabl mo6oyHbIX moarpynmn. OOmas xapakTepuctuka nepexoanbix MetaiuioB [—VII rpynmn. OcoOeHHOCTH CTPOEHHUS aTOMOB TEPEXOIHBIX
MmeTaisioB. O0mue ¢pu3nueckrue U XuMU4YecKue cBoiicTpa. [IpuMeHenne MeTanioB.

Xpom. Ousnueckre CBOMCTBA Xpoma. XMMHYECKHE CBONCTBA XpoMa (OTHOLIEHHWE K BOJSHOMY Iapy, KHUCIOPOIY, XJIOPY, PacTBOpaM KHUCIOT).
[lonyyenue u npumenenue xpoma. CoenanHeHHs XpoMma. V3MeHEeHuEe OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX M KHCIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB U
THIPOKCUIOB XpOMa C POCTOM CTEIICHH OKUCIICHUs. AMQOTepHbIe CBOMCTBAa okcuaa U ruapokcuaa xpoma (III). Okucnenue conerr xpoma (II1) B xpomMaTsr.
B3aumuble mepexo/ibl XpoMaTOB M JAMXPOMATOB. XpOMaThl U AMXPOMaThl Kak okucinutenu. llomHoe paznoxkenue Bojoit coneit xpoma (III) co cnabeimMu
JIByXOCHOBHBIMH KucioTamu. KoMiekcHble coenaenust Xxpoma. OKUCIUTENbHbBIE CBOMCTBA COJIEH XpoMa B BBICILIEH CTEIIEHNU OKUCIIECHUS.

Mapranen. ®usndeckue cBoicTBa Mapraia. XMMHYeCKHe CBOMCTBa MapraHiia (OTHOIIEHUE K KHCIOPOLy, XJIOpY, pacTBopaM Kuciot). [lonyuenue u
npuMmeHeHune Mapranna. Okcun Maprania (IV) kak okucnutens u karanusatop. [lepmanranat kamus kak okuciutens. Okena v ruapokcun mapranma (11):
nonyudeHue u ceorictBa. Coenunenust mapranna (III). Manranar (VI) kanus u manranar (V) kanus, ux MoJIy4eHue.

OxucauTenbHble CBOMCTBA COJIE MapraHiia B BBICILIEH CTETIEHN OKUCIIECHUS.

Keae3zo. Haxoxnenne B npupoje. 3HaUeHHE jKele3a A OopraHu3zMa yesoBeka. PU3NUECKHe CBOMCTBA jKele3a. XMMUYECKHE CBOWMCTBA JKenes3a
(B3aMMOJIEHCTBHE C KUCIOPOJIOM, XJIOPOM, CEPOM, YIJIeM, BOJIOM, KUCIOTaMH, pacTBopamu coJjieit). CriiaBbl jxenesa ¢ yriepoaom. [lonyuenue u npuMeHeHne
xene3a. CoequHenus xene3a. CpaBHEHME KHCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB rujapokcuia xeneza (II) u rumpokcuaa
xenesa (I1). Comm xeneza (II) u xenesa (II1). Metoasr nepeBona cosneii xenesa (II) B conmu sxenesa (I11) u odparro. [TonHoe pasiiokeHHe BOJOH coeit
xene3a (III) co cnaGpiMu ABYXOCHOBHBIMU KucioTaMu. OKHMCIUTEIbHbBIE CBOMCTBA coeanHenuil xkene3a (I1I) B peakuusx ¢ BOCCTAaHOBUTENSIMH (MOJIUAOM,
CEpOBOIOPOAOM U Menbio). [lnanuansie kommiekcsl xene3a. KauectBennblie peakiuu Ha noHbI xkeneza (I1) u (II1). depputskl, ux noixydeHue v npuMeHEHUE.

Mensb. Haxoxnenue B mpupone. buonornueckass ponb. Ousnueckne M XMMHUYECKHE CBOWMCTBA (B3aMMOJEHCTBHE C KHCIOPOJOM, XJIOPOM, CEpOM,
KHCIIOTaMU-OKUCTUTENsIMU, xJjopunom xenesa (I11)). BzaumoneiictBue Menu ¢ KOHIIEHTPUPOBAHHBIMHU COJITHOM, OPOMOBOJIOPOJAHOW W HMOJOBOJIOPOIHOM
Kucioramu 0e3 gocrymna Bo3ayxa. [lomydenue u npumenenue menu. Oxcun u ruapokena meau (11). Comu menu (11). Mennsrit kynmopoc. Ammuakatsl meu (1)
u menu (I1). [onydenue oxcuna menu (I) Boccranopnenuem ruapokcuaa menu (I1) rimoko3oii. [Tonyyenune xmopuna u noauaa meau (1).
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CepebOpo. DOusnyeckue M XUMUYECKHE CBOWCTBA (B3aMMOJAEWCTBHUE C CEPOBOAOPOAOM B IMPHUCYTCTBUU KHUCIOPOJA, KUCIOTAMU-OKUCIMTEISIMU).
Ocaxnenue okcuaa cepedpa npu ASMCTBUM LIEIOYHM Ha CONM cepedpa. AMMHUaKaThl cepedpa kak okucaurenn. KauecTBeHHas peakius Ha UOHBI cepedpa.
[Ipumenenue ce- pedpa.

3010T0. DHU3NUYECKUEe U XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBHE C XJIOPOM, «IIAPCKON BOJKOI»). 30JI0TOXJIOPOBOAOPOAHAS KUCIOTA. [ MIpOKCHT
3os0ta (III). Kommuiekcs! 30510Ta. CriocoObl BBIEIEHUS 30J10Ta U3 30JI0TOHOCHOM 1opoibl. [Ipumenenue 3omoTa.

Hunk. Ousnyeckue ¥ XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C TaJOr€HAMH, KHUCIOPOIOM, CEPOM, BOAOW, PAacTBOpPAMH KHCJIOT W IIEIIOYEH).
[Toy4enue u npuMeHeHue MUHKa. AM(OTEPHOCTh OKCH/IA ¥ TUAPOKCUIA IMHKA. BaykHelme comu IHKa.

Pryrh. @usnyeckue u XuMHueckue (B3aMMOJACHUCTBHE C KHUCIOPOJIOM, CEPOH, XJIOPOM, KHCIOTAMH-OKUCIHUTENsIMU) cBoilcTBa. [lomyuenue wu
NPUMEHEHHE PTYTH. AMajbraMbl — CIUTaBbl pTyTH ¢ MetaiuiamMu. Oxcun prytH (1), ero nonyuenue. Xnopua u noauza prytu (I1).

Hemoncrpanuu. 1. Komnekuus meramios. 2. Komnekus MunepanoB u pya. 3. Komiekuusa «Xene3zo u ero crnasb». 4. OxkpammBaHue IUIAMEHU COJISIMU
HICJIOYHBIX M IIEJIOYHO3EMETbHBIX METAIIOB. 5. B3aumoaeiictBue Hatpus ¢ Bojoi. 6. BzaumopeiictBue kanbius ¢ Boaoil. 7. Komnekus «AnoMunuiny. 8.
[TnaBnenue amomunus. 9. Bzaumoneiicteue antoMuHus co menousto. 10. Amomorepmus. 11. BzaumoseiicTBue xpoma ¢ CONSIHOM KUCIOTON 06e3 goctymna
Bo3nyxa. 12. Ocaxpaenue ruapokcuia xpoma (I11) u okucnenue ero nepokcuiom Bogopoaa. 13. Paznoxenue nuxpomara aMMmonus. 14. Paznoxenue nepoxkcuaa
BOJIOPOJIa MO IeHCTBUEM TUOKcuaa Mapranna. 15. Ocaxaenue ruapokcuaa xenesa (1) u okucnenue ero Ha Bozayxe. 16. Boigenenue cepedpa u3 ero comnei
JICUCTBUEM MEJH.

Jla6opaTopusle onbIThl. 1. OKpanivBanye MiaMeHu COSAMHEHUSMH IETOYHBIX MeTa/UIOB. 2. O3HAaKOMIJICHHE C MUHEpaJlaMU M BaKHEHIIIMMU COSTUHEHUSIMU
HICJIOYHBIX MeTaJUIOB. 3. CBOICTBA COEIMHEHMM MIETOYHBIX MeTaIoB. 4. OKpacka IjIaMeHu COJISIMU IIET0YHO3EMENIbHBIX MeTAJIOB. 14. CBOMCTBAa MarHus u
ero coequnenunii. 15. ColicTBa coequHennii kanpus. 16. Kectkocts Boasl. 17. CBoiicTBa amromuHus. 18. CBolicTBa coenuHeHNH amoMuHud. 19. CBolcTBa
0JI0Ba, CBHHIIA U UX coenuHeHuil. 20. CoiicTBa coenuHenuid xpoma. 21. CBoiicTBa MapraHiua u ero coequHeHuil. 22. M3yueHne MuHepanoB xenesa. 23.
CasoiicTBa xene3a. 24. CBolicTBa MeAH, €€ CIUIaBOB U coenuHeHui. 25. CBolicTBA IMHKA U €T0 COCIMHCHUM.

Ipaxmuueckas paboma Ne 6. Pewienue skcnepumeHmanbHulx 3a0ay no meme «Memannvl enagnvix noocpynny

Ipaxmuueckas paboma Ne 7. «Ilonyuenue meonozo xkynopoca. I[lonyuenue stcene3no2o Kynopocay

Ipaxmuueckas paboma Ne 8. Pewienue sxcnepumeHmanbHulx 3a0ay no meme «Memanisl no6ounvlx noocpynny

Ipakmuueckas paboma Ne 9. «Ilonyuenue conu Mopa»

Koumponvnas paboma Ne 5 no meme «Memannwi»

Pa3gen «XumMus M ;KU3Hb»

Tema 7. Xumuueckasi TexHo1orusi (XuMusi B IpOMbIIIJIEHHOCTH)

OcHOBHbIE NMPUHIUNBI XUMUYECKOH TexHoJioruu. OOIIMe MpeCTaBICHUs O MPOMBIIUIEHHBIX CIIOCO0aX MOTYYEHHS XUMHUYECKUX BEUIECTB (Ha
MpuUMepe MPOU3BOJICTBA AMMHAKA, CEPHOU KUCIIOTHI)

IIpou3BoACTBO CEPHOIT KHCJIOTHI KOHTAKTHBIM criocoOoM. Xumusm nporiecca. ChIpbe Tl MPOU3BOACTBA CEPHON KHCIOTHI. TeXHOJIOrn4ecKasi cxema
npoiiecca, MPOIECChl U anmaparbl. MeXaHu3M KaTaTUTHYECKOTO JAeicTBUS okcuaa BaHaaus (V).

IIpousBoacTBo ammmuaka. Xumu3sMm mnpoiecca. OnpeaeseHne ONTUMaIbHBIX YCIOBUN MPOBEICHUS peakny. [IpuHIun UPKyYIALUYA U €r0 peanu3aius
B TEXHOJIOTHYECKON CXEME.
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Mertannyprus. Yepnas Mmeramnyprus. [IpousBozactBo uyryHa. JloMeHHBIN mpouecc (CbIpbe, YCTPOMCTBO JAOMEHHOM IE€4YM, XMMH3M IIPOILECCA).
[Tpon3BOACTBO cTanyM B MapTEHOBCKOH neun. [Ipon3BoACTBO cTanu B KUCIOPOAHOM KOHBEPTEPE U B dJeKTporeyax. [Ipsamoit meton nomydeHus xenes3a us3
pyzbl. L{BeTHas meTautyprus.

Oprannyeckuii cuute3. [IpombimienHas opraHuyeckas xuMus. OCHOBHOHW M TOHKHH OpraHMuYeckuii cuHTe3. Hambosnee KpyMHOTOHHAXKHBIC
IPOM3BOJICTBA OpTaHUYecKuX coennHeHuid. [IpousBoacTBo Meranoma. [lomyuenune ykcycHO# KUCIOTH U opMmanbaeriaa u3 meraHona. [lomyuenue anerara
1esutros1o3bl. Chlpbe 11 OpraHMYeckoi NpoMbIIeHHOCTH. [IpoGiaemMa oTx00B M MOOOYHBIX HpoayKToB. Hambonee KpylmHOTOHHaXHbIE NPOU3BOJACTBA
OpraHMuecKux coeAMHeHn. CHHTE3bl HA OCHOBE CUHTE3ra3a.

XHMHA U IKOJIOTHA

XHUMHAYECKOE 3arpsi3HEHUE OKPYIKAIOMICH CPEMIBI U €T0 IMOCIEICTBUS. DKOJIOTHS U TIPOoOIeMa OXpaHbl OKPYKAIOMICH cpeibl. «3eneHas» xumus. OxpaHa
ruzipocdepsl, HOUYBbI, aTMOChEps!, PIOPBI U PayHbl OT XUMUYECKOT0 3arpsI3HEHMUS.

JdemoncTpanum. 1. Cpipbe a1 IPOU3BOJCTBA CEPHOM KUCIOTHI. 2. Mozens kumsiiero cios. 3. XKenesnas pyaa. 4. O6pasibl CIUIaBOB XKele3a.
XuMUA U FJHEPreTuKa

[TpupoHbIe UCTOYHUKH YTIIEBOAOPOAOB. IIpupoaHbIi 1 MOMYTHBI HEPTSIHOM Ta3bl, X COCTaB U UCIMONb30BaHue. HedTh Kak cMech yriaeBoJ0pOIOB.
CocraB HedTu U ee nepepabotka. [lepsuunas u BropuuHas nepepadorka HepTu. Ileperonka nedru. Kpexkunr. Pupopmunr. Heprenponykrsl. OxTaHnoBoe
yrcno OensuHa. OXpaHa OKpy’Karomed cpeasl mpu HedTernepepaboTke W TpaHCHOPTHPOBKe HedTenpoaykroB. Kamenusiii yrons. KokcoBanue yris.
[Nasudukanus yris. DKogoruueckue npooseMsl, BO3HUKAIOIUE ITPU UCIOIb30BAHNY YIJISl B KAUECTBE TOIJIMBA. AJbTEPHATUBHBIE MCTOUHUKHU SHEPTUH.
XuMus 4 310pOBbe

Xumus nuiy. JKupel, Oenkd, yrieBoAbl, BATAMUHBI, (pepMEHThI, MUHEpajbHble BOJbl. PanumonanbHoe nuranue. Ilumessle no6asku. IlumieBsie
n00aBKH, WX Kiaccudukanys. 3anperieHHble U pa3pelleHHble nuIieBble 100aBKu. OCHOBBI MUILEBOI XUMUU.

Xumus B menuiune. [Tonsatue o ¢papmarneBTuueckoi Xumun u papmakosioruu. PazpaboTka nexkapcts. JlekapcTBeHHBIE CPEICTBA, UX KIacCU(pUKAIMSL.
[IpotnBOMUKpOOHBIE cpeacTBa (Cyib(aHUIaMUAHBIE Tpenaparbl U aHTHOMOTHKHU). AHaJIbI€TUKHM (aCOUpPHUH, aHaJIbIWH, Hapaleramojl, HapKOTHYEeCKHe
aHaJbIeTUKN). AHTUTMCTAMMHHBIE TpenapaTsl. Bspkymiue cpeactBa. ['opMoHBI M ropMoHanbHble mHpenapaTsl. [Ipobiemsl, cBsi3aHHbIE C MPUMEHEHHEM
JIEKapCTBEHHBIX IIpenapaToB. BpenHble MPUBBIUKU U (PaKTOPHI, pa3pyllalolire 3J0poBbe (M30bITOUHOE OTPEOICHNE )KUPHON TUIIH, KypEeHHUe, ynoTpediieHne
QJIKOT0JIsl, HAPKOMAaHHUs1). XUMHUUECKUE CEHCOPBHI.

XuMHus B IOBCEIHEBHOM KU3HH

Kocmernueckue u napdromMepHble cpesicTBa.
berroBas xumus. [ToHsATHE O TOBEPXHOCTHO-aKTUBHBIX BelllecTBax. Moromue u unuctanme cpeacrtsa. Ordenuparonye cpeacTa. PenemienTsl, HHCeKTULIUIBL.
CpencTBa TMUHOM T'MTHEHbI U KocMeTuKu. [IpaBuiia 6e3onacHoi paboThI ¢ €IKMMHU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMHU, CPEJCTBAMU OBITOBOM XMMUHU.

[InrMeHTHI ¥ Kpacky. [IpUHIUITBI OKpaIIMBAHKS TKAHEH.

XuMus B CTPOUTENBCTBE
l'unc. U3Bects. Llement, 6eton. Kieu. [lonbop onTuManbHBIX CTPOUTEIBHBIX MATEPHATIOB B MPAKTUYECKOM JIEATEIHHOCTH YeIOBEKa.
XuMus B CeJIbCKOM X03(HCTBE
MunepanbHble U opranndeckue yaoopenus. CpeacTsa 3aiuThl pacTeHuid. [lecTuimibl: ”HCEKTULINUBL, TepOULIMIBI U QYHTULUIBL. PenenneHTsl.
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Heoprannyeckune MatepuaJjibl

Crexno, ero Buabl. CUIMKaTHAas NPOMBIIUIEHHOCTb. TpaguIlMOHHBIE M COBPEMEHHBbIE KepaMHuecKHe Marepuaibl. CBEpXIpOBOIAIIAS KEpaMUKA.
[TonsTHe o KkepMeTax, MaTepraax ¢ BICOKON TBEPIOCTHIO.

XuMHusl B COBpEMEHHOM HayKe

Ocobennoctu coBpeMeHHoi Hayku. [Ipodeccust xumuka.

MeTto0510THs HAYYHOTO Hccie1oBaHusl. MeTo bl Hay4HOro no3HaHus B XuMuH. CyObeKT 1 00beKT HayuyHoro no3Hanus. [locranoska npo6iemsl. Coop
uHpOpPMaLUK U HaKorjIeHne (GakToB. [ MIoTe3a U ee IKCIepuMeHTaNbHas IpoBepka. TeopeTnueckoe 00bsICHEHNE MOMYUYCHHBIX pe3ysbTaToB. MHAyKIus 1
JNeAyKIUs. DKCIIepUMEHTaIbHas MPOBEpKa MOJIYYEHHBIX TEOPETHUYECKHUX BBIBOJIOB C IIEJIbI0 PACIPOCTPAHEHHS UX Ha Oojee MIMPOKUN KPYr OOBEKTOB.
XVMHUYECKUH aHAJIN3, CHHTE3, MOJIEJINPOBAHNE XUMUYECKHX ITPOLIECCOB U SIBJICHUI KaK METO/ja HayyHoro no3Hanusa. HanoctpykTypsl. BBeeHne B IpOEKTHYIO
nesTenbHOCTh. [Ipoekt. Tumbl U BUABI MPOEKTOB, 3TAMbI peann3anuu npoekta. OcoOeHHOCTH pa3pabOTKU MPOEKTOB (MOCTaHOBKA Iiesied, MoA00p METOUK,
paboTta ¢ JMTepaTypHBIMH HCTOYHHKAMH, O(pOpMIICHHE M 3amuTa MpoekTa). MareMaTH4ecKoe MOJEIUPOBAHUE MPOCTPAHCTBEHHOTO CTPOCHHS MOJIEKYII
oprannueckux BeiecTB. CoBpeMeHHbIE PU3NKO-XUMUYECKUE METObl YCTAHOBJICHUS COCTaBa U CTPYKTYPHI BEIIECTB.

Ncrounnku xumudeckor nHpopmammu. [Touck xumudeckoi nHGOpManuu 1Mo Ha3BaHUSAM, UACHTH(HKATOpPaM, CTPYKTYpHBIM (popmyrnam. Pabora c
6azamu nanHbIX. CoBpeMeHHbIe (PU3NKO-XUMUYECKUE METOIbl YCTAHOBIICHUS COCTaBa U CTPYKTYPhI BEIIECTB.

Jemonctpanun. 1. [TumeBsie kpacutenu. 2. Kpamenne tkaneit. 3. OrOenuBanue Tkaned. 4. Koyekius cpeAcTB 3amuThl pactenmid. 5. Kepamuueckue
matepuaisl. 6. [[BeTHbie cTekna. 7. [Ipumepsl paboThl ¢ XUMHUYECKUMU Oa3aMH TAHHBIX.

JlaGopaTopHbie onbIThI. 1. 3HaKOMCTBO ¢ MOOIIUMU cpencTBami. 2. Kien. 3. 3HaKOMCTBO ¢ MUHEPAJIbHBIMU YIOOPEHUSIMH 1 M3yUSHHE UX CBOWCTB.
Konmponvnasa paboma Ne 6. « Amo2oewiii KOHmMponsy»

TemaTnyeckoe muianupoBanue 10 kiaacca (3 yaca B Hezes1o; Becero 105 yacon)

B ToM uucie
KomnuectBo wacoB Ha

Neri/m Tema pasien/Temy JlaGopatopHsble [IpakTnueckue
paboThI paboThI
1 [ToBTOpenue u yriry0iaeHne 3HaHUH 6
Paznen «OcHoBBI oprannyeckoit xumun» (99 yacos)
2 Tema 2. OcHOBHbIE MOHATHUS OPraHUYECKON XUMHH 10
3 Tema 3. YrieBonopo/sl 32 2
4 Tema 4. Kucnopocoaepxaiiue opraHuueckiue CoeTuHeHNs 25 4
5 Tema 5.A30T- u cepocoaeprKale OpraHuM4ecKie COeINHEHUS 8
6 Tema 6. buosornueckn akTUBHBIE BEIIECTBA 17 2
7 Tema 7. CunTeTHUECKHE BHICOKOMOJIEKYJISIPHBIE COEAMHEHMUS 7 2

21



TemaTnueckoe niannposanme 11 kinacca (3 yaca B Henesio0; Bcero 102 yaca)

KonmuectBo yacos Ha

B ToMm yucie

Neni/m Hazanue Tembl pasaena JlaGoparopHble [IpakTnueckue
paznen/temy
paboThI paboThI
1 [ToBTOpenue Kypea 10 xnacca 4
Paznen «Teopernueckue oCHOBBI XUMUMY (25 4acoB)
2 Tema 1. Ctpoenue BemecTBa 7
3 Tema 2. OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX peakiuii |14 1
4 Tema 3. OKUCINTENBHO-BOCCTAHOBUTEINIBHBIE MPOLIECCHI 4
Pa3znen «OcHOBBI HeOpranuyeckoi xumum» (63 vaca)
S Tema 4. Knaccuukanys ¥ HOMEHKIATypa HEOPTaHUYECKHUX COEIMHEHHH |2
6 Tema 5. HemeTamis 35 4
7 Tema 6. Meraiuist 26 4
Pa3znen «Xumus u xu3ap» (10 yacos)
8 Tema 7. Xumnueckas TeXHONOTHUs (XUMHUS B IPOMBIIIIIEHHOCTH) 10
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