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[lporpamma paspabotana Ha ocHose: DefepatbHOIO rOCYAAPCTBCHHONO OOPA3OBATEILHOTO CTAHAAPTA
cpeasero obmero obpasosanua (ITpukas Murncrepersa obpazosanns i Hayxn Poceniickoil Denepatuni
0 17 man 2012 r, Ned13);

- Ochosroii oSpazosarensrol nporpavsst COO MBOY COIII No 3 wm. H. U. Jleiinera cr. [Tasnosckoii,
- [TprMepHOl NPOrpaMME! O XHMHH, PASMCILCHHOIN HETOCPE/ICTBERHO B TekeTax [IPHMEPHBIX OCHOBHEIX
06pasoBareIbHBIX IPOrpaMM CpeaHero obIero o0pasoBaHus, BHECSHHBIX B PEeCTp 00PazOBATE IHBIX
NpOrpaMM. 0100PEHHBIX pellieHHeM DeePaTLHOTD YHeOHO-METOAMYCCKOro 00beAHHEHHS IO 0bmeMy 06-
pazoBanmio (npotokon o1 28 miona 2016 r. Ne 2/16-3).

asTopckoii nporpammsl I'.E. Pymsuuca, ®.I", ®ennamana «Xumus 10-11 knacew». M. : Tpocsemenne,
2017

B coorsercrann ¢ ®I'OC cpeanero obuiero obpazosanms



Pabouas mporpamma no xumun g yyamuxcs 10-11 xmaccoB o01ieo0pa3oBaTeabHBIX yUpexie-
HUI pa3paboTaHa Ha ocHOBe: DeaepaibHOTO rOCYIapCTBEHHOrO0 00Pa30BaTEILHOTO CTAHAAPTA CPEIHE-
ro oo6mero obpazoanus ([Ipukaz MunucrepcTBa odpazoBanust u Hayku Poccuiickori @enepamuu o 17
Mast 2012 r. Ne413);
- OcHoBHoO# o6pazoBarenbHol Tporpammbel COO MBOY COIII Ne 3 um. H. U. [lefinera ct. [TaBnoBcko#,
- [IpumepHO# IpOrpaMMmBbl 110 XUMHUH, Pa3MEILIEHHONW HEIIOCPEACTBEHHO B TeKCTax [IpMMEpHBIX OCHOBHBIX
00pa30BaTeNbHBIX IPOrPaMM CpeHEro 00IIero 00pa3oBaHus, BHECEHHBIX B peeCTp 00pa30BaTEIbHBIX
porpaMM, OJ0OPEHHBIX peleHreM (eIepaaIbHOro y4eOHO-METOAMYECKOro 00beTMHEHHS IO 001IeMy 00-
pazoBanuio (mpoTokon oT 28 utoHs 2016 1. Ne 2/16-3).
aBTopckoit mporpammel I'.E. Pynsutuca, @.I'. ®enpamana «Xumus 10-11 kmacee». M. : [Ipocsemienue,
2017

IInanupyemble pe3yabTaThbl H3yYeHUs] Y4eOHOT0 NpeaMeTa « XHMHUS»:
B pe3ynbpraTe u3yueHus yueOHoro npeamera « XMMUs» Ha ypOBHE CPEAHET0 00111ero o0pa3oBaHus:
Boinycknuk Hayuurces (10 kiaace):

® packKpbiBaTh Ha MPUMEPAX POJIb XUMHUH B (D)OPMUPOBAHUU COBPEMEHHOUW HAay4yHOU KapTHUHBI MUpa
U B IIPAKTUYECKO J1eATEIHbHOCTH YEJIOBEKa;

e JIEMOHCTPUPOBaTh Ha IMpHUMEpax B3aUMOCBS3b MEXIYy XHUMHEH U JPYTMMHU €CTECTBEHHBIMU
HayKaMH;

® pacKphbIBaTh Ha IpUMeEpax IOJIOKEHUS TeOpuu XuMudeckoro crpoenus A.M. bytieposa;

® OOBSICHATH MPUYNHBI MHOTOOOpa3us BEIISCTB Ha OCHOBE OOMIMX MPEACTABICHUN 00 X COCTaBe U
CTPOEHUH;

® T[pPUMEHSTh TMpaBUIa CHUCTEMAaTUYECKOM MEXIYHApOJAHONM HOMEHKIATypbhl Kak CpeicTBa
pa3iuyueHus U UAeHTU(UKALIUY BEUIECTB 110 UX COCTAaBY M CTPOCHUIO;

® COCTaBJIATH MOJIEKYJSPHBIE U CTPYKTYpHbIE (DOPMYJbI OpPraHMYECKUX BELIECTB KaK HOCHUTEIEH
MH(pOpMallUl O CTPOEHUHU BEILECTBA, €r0 CBOWCTBAX U MPUHAMJICKHOCTH K ONPEICIIEHHOMY
KJIaCCy COE€TUHEHMUII;

® XapaKTepu30BaTh OpraHUYECKHE BELIECTBA IO COCTaBYy, CTPOEHUIO U CBOMCTBaM, YCTaHaBJIUBATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy JTaHHBIMU XapaKTEPUCTHUKAMH BEIIECTBA;

® [IPUBOAMTH NPUMEPHI XUMUYECKUX PEAKLUM, PACKPHIBAIOIINX XapaKTEPHbIE CBOMCTBA TUIIMYHBIX
IpeJICTaBUTENIeN KJIACCOB OPraHMYECKHX BELIECTB C LENbI0 MX UIACHTU(PUKAIUN U OOBSICHEHUS
o0acTu NpUMEHEHUS,

® [IPOTHO3UPOBATH BO3MOXKHOCTb IPOTEKAHUS XMMHUYECKUX PEAKIMA HAa OCHOBE 3HAHMUU O THIIAX
XUMHUYECKOHN CBS3HM B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

® UCMOJb30BATh 3HAHUS O COCTaBe, CTPOEHUH M XMMHUYECKHX CBOMCTBaX BEIIECTB Jisi 0€3011acHOTO
IIPUMEHEHHUS B IPAKTUYECKOMN AEATEIbHOCTH;

® [PUBOAUTH TPUMEPHI MPAKTUUYECKOI'O HCIIONBb30BAHMUS MPOAYKTOB IEpepadOTKH HEPTH U
IPUPOJIHOTO raza, BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH (ITOJIMATHIIEHA, CHHTETUYECKOIO KaydyKa,
aleTaTHOTO BOJIOKHA);

® [POBOJUTH OMBITHI 10 PACIO3HABAHUIO OPraHMYECKUX BEIECTB: TJUIEPHUHA, YKCYCHOW KHUCIIOTHI,
HEeNpeeNbHbIX JKUPOB, TJIIOKO3bI, Kpaxmania, OEJKOB — B COCTaBe MUIIEBBIX IPOAYKTOB U
KOCMETHUYECKUX CPEJICTB;

e BIAJETh MpaBWIaMM U MpHeMaMHU O0e30macHON paboThl € XUMHYECKHMMM BELIECTBAMH H
1a00paTOPHBIM 000PYIOBaHHUEM;

® [IPUBOJAUTH IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIMM B IIPUPO/IE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KU3HEAEATEILHOCTH OPraHU3MOB;

® T[POBOJUTH pacyeThl Ha HAXOXJACHHE MOJEKYIIpHOW (opMynbl yrieBojopoja MO MPOAYKTaMm
CTOpaHMsS U 1O €r0 OTHOCUTENBHON IUNIOTHOCTU M MAcCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0
COCTaB;

e BJaJETh NpaBWIaMH 0€30MaCHOr0 OOpaIleHUs C €JKUMH, TOPIOYUMHU M TOKCUYHBIMU BEIIECTBAMH,
cpeacTBaMu ObITOBOW XMMUW;

® OCYLIECTBISATh IOUCK XHUMHUYECKOW HH(OpMALMM 1O HA3BaHUAM, HUICHTH(PHUKATOpaM,
CTPYKTYpPHBIM (pOpMysIaM BEIIECTB;



KPUTHYECKH OIICHWBATh M HMHTEPIPETUPOBATH XUMHUYECKYIO HH(POPMAIUIO, COACPIKAIIYIOCS B
COOOINEHUSAX CPEJCTB MaccoBod wuH(popMaiuu, pecypcax HWHTepHeTa, HAYYHO-TIOMYJISPHBIX
CTaThsIX C TOYKH 3PEHHsS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IENSX BBISBICHHS OIIMOOYHBIX
CyXKAeHHU 1 (popMHUpPOBaHHSI COOCTBEHHOH MO3HIINH;

OpPEJCTaBIATh MYTH PEHICHHS TJI00ATBHBIX NPOOJEM, CTOSIUX TEpPell YEIOBEUYECTBOM:
9KOJIOTUYECKUX, SHEPTETUIECKUX, CHIPBEBBIX, U POJIb XUMHUH B PEIICHUH ITHX MPOOIIEM.

BbInyCcKHUK MOJIYYUT BO3MOKHOCTH HAYYUThHCS:

UTTIOCMPUPOBAMb HA NPUMEPAx CMAHOGNIEeHUe U I80NI0YUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA
PABIUYHBIX UCIOPUHECKUX IMANAX ee PA3GUMUs;

UCNONBL306AMb  MEeMOoObl  HAYYHO20 NO3HAHUA NPU  BbINOJIHEHUU NPOEKMO8 U  YYeOHO-
uccne0o8amenbCkux 3a0aud no U3YYeHUuro CoUcms, cnocobos nonyyeHus U pacno3HA8aHUs
Op2aHUYECKUx 6euecms,

VCMAHABIUBAMb  2eHEMUUECKYI0 C653b  Medcdy KIACCaMU Op2aHU4ecKux eeujecme O
000CHOBAHUS NPUHYUNUATLHOU 803MONCHOCMU NOJYYEHUSI OP2AHUYECKUX COeOUHEHUL 3A0aHHO20
cocmasa u CmpoeHusl;

VCMAHABIUBAMb  83AUMOCEA3U MeHcOy (akmamu u meopueti, NPUYUHOU U Cle0cmeuem npu
ananuze npooOIeMHbIX CUMyayull U 000CHOBAHUU NPUHUMAECMBIX PeUeHUll HA OCHO8e XUMUYEeCKUX
SHAHUMU.

Beinmycknuk Hayuurces (11 kiaace):

pacKpbIBaTh Ha MPUMEPAxX POJb XUMHU B (OPMHUPOBAHUH COBPEMEHHOIN HAayYHON KapTHHBI MHUPa
Y B IPAKTHUECKOH JIESTEIBHOCTH YEIIOBEKa;

JEMOHCTPHPOBATh Ha IMPHUMEpax B3aMMOCBSI3b MEXIY XHMHEH W APYTUMH €CTECTBEHHBIMU
HayKaMu;

noHuMath (usndeckuii cmbicn Ilepuoanveckoro 3akona J[.J. MenzieneeBa u Ha €ro OCHOBE
OOBSACHATH 3aBHCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB M OOpa30BaHHBIX MMH BEIECTB OT
AIIEKTPOHHOT'O CTPOCHUS aTOMOB;

OOBACHATH MPUYMHBI MHOTOOOPA3usl BEIIECTB HA OCHOBE OOIIMX MPEICTABICHHH 00 UX COCTaBe U
CTPOCHUU;

NPUMEHATh TIPaBWJIa CHUCTEMAaTHYECKOW MEXKIYHApOIHOW HOMEHKJIATYphl KaK CpeAcTBa
pa3nuyYeHHs U UICHTH(PUKANY BEIIECTB 110 UX COCTABY U CTPOCHUIO;

XapakTepu3oBaTh (pu3nyecKre CBOMCTBAa HEOPIraHUUYECKHX BEIECTB,;

XapakTepu30oBaTh 3aKOHOMEPHOCTH B M3MEHEHHHM XHMHUYECKMX CBONCTB MPOCTHIX BEILECTB,
BOJIOPOJIHBIX COEIMHEHUH, BBICIIUX OKCHI0B U THIPOKCUIOB;

NPUBOJUTh TIPUMEPHl XHUMHUYECKHX pEaKIWi, pPACKPHIBAIONIMX XapaKTepHbIE XUMHUYECKHE
CBOWCTBAa HEOPraHWYECKHMX BEIECTB M3YYEHHBIX KJIACCOB C MLEIbI0 MX HJCHTU(DUKAUM U
00BsicCHEHUS 00J1aCTH IPUMEHEHUS;

YCTAQHABJIMBAaTh 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOH peaklMu C LENbl0  ONpeAeieHUs
ONTUMAJIBHBIX YCIIOBHH MPOTEKaHUs XMMUYECKHUX TPOLIECCOB;

YCTaHABJIMBAaTh TEHETHYECKYIO CBS3b MEXAY KJIaccaMd HEOPTraHWYECKHX BEIIECTB IS
00OCHOBaHMS TPUHIUIHATHHON BO3MOXXHOCTH TIOJYYEHHUS HEOPTaHWYECKHX COCIWHEHHN
3aJJaHHOTO COCTaBa U CTPOEHMUS,

NO0UPaTh PEareHThI, YCIOBHS W OMPEIEISATh MPOAYKTHI PEaKIUi, MO3BOJSIONINX Pean30BaTh
7a00paTOpHbIE W TIPOMBINUICHHBIE CIMOCOOBI TIOMYYEHHUS BaXHEWIINX HEOPTaHUYECKUX W
OpPraHNYeCKUX BEILECTB;

NPUBOJNUTH  TPUMEPHl  OKHUCIHTEIbHO-BOCCTAHOBHTEIBHBIX  pEaKUMi B TPUPOJE,
MIPOM3BOJICTBEHHBIX NPOIIECCaX U KU3HEACATEITbHOCTH OPTaHU3MOB;

00OCHOBBIBAaTh IPAKTHUYECKOE HCMOJIb30BAHNE HEOPraHMYECKHX BEIIECTB M HX peakiuil B
IPOMBIIIJICHHOCTH U OBITY;

BBITTOJTHATh XUMHUYECKUI SKCIEPUMEHT MO PACMO3HABAHUIO M TONYYCHHIO HEOPTaHWYECKHUX WU
OpPraHMYECKUX BEIECTB, OTHOCAILIMXCS K Pa3IMYHBIM KjaccaM COEIWHEHHH, B COOTBETCTBHH C
NpaBWJIaMH U TpueMaMi 0e30MacHoi paboThl ¢ XMMHYECKMMHU BEINECTBaMH M J1a00pPaTOPHBIM
o0opynoBaHueM;



® [IPOBOJUTH MPOCTEHIINE pacyeThl HA OCHOBE XMMHYECKHX (POPMYI U ypaBHEHUHN peakluii;

e BJaJeTh MpaBWJIaMH W MpHeMaMu Oe30macHOi padoThl € XUMHUYECKUMH BEUIECTBAMH U
71a00paTOpHBIM 000PYIOBaHUEM;

® [IPUBOAWTH IPUMEPHI TUAPOJIN3A COJIEH B IIOBCEIHEBHOM JKU3HH YEIIOBEKA;

® [IPUBOAMTH MPUMEPHl XMMHUYECKMX PpEaKLUil, pPacKpbIBAIOLIMX OOIIME XUMHYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

® OCYIIECTBJIAITh TIOMCK XHMMHUYECKOH HH(OpMamuu 1O Ha3BaHUAM, HIACHTU(UKATOpaMm,
CTPYKTYPHBIM (hOpMYyJiaM BEIECTB;

® KPUTMYECKH OLIEHMBATh U HHTEPIPETUPOBATh XUMHUECKYIO HH(OPMAIUIO, COAEp KALIYIOCs B
COOOLIEHUAX CpEACTB MaccoBOW HHGpopMauuu, pecypcax VHTepHeTa, HayyHO-TOIYJISPHBIX
CTaThsX C TOYKH 3PEHHsI €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B LIENAX BBISBICHHUS OIIMOOYHBIX
cyxeHuil 1 GopMUpPOBaHUS COOCTBEHHOM MO3ULINH;

® [PEACTAaBIATh MYTH PEMICHHS TJI00ATBHBIX NPOOJIEM, CTOSIIUX TEepel UEIOBEUYECTBOM:
9KOJIOTUYECKUX, SHEPIe€TUYECKUX, CBIPhEBBIX, U POJIb XUMHUH B PELICHUH ITUX MPOOIIEM.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCSI:

®  UCNOB308AMb  MemOObl HAYYHO20 NO3HAHUA NPU  6bINOJHEHUU NPOEeKMo8 U  Y4eOHO-
UCCNe008amenbCKuUX 3a0a4y No  U3YYEHUI0 CBOUCMS, CNOCOD08 NOMYYeHUs U PACHO3HABAHUS
HeOpeaHu4ecKux eujecms;

®  00®BACHAMb NPUPOOY U CHOCOOBI 0OPA308AHUSL XUMUHECKOU C8A3U. KOBANEHMHOU (NOJSPHOL,
HENoNAPHOU), UOHHOU, MEMAlIUYeckol, 6000POOHOU — C Yelbl0 ONpedesleHUsl XUMUYECKOU
AKMUBHOCU BEUECME;

®  VCMAHABIUBAMb 2EHEMUUECKVIO C653b MedHCcOy KIACCAMU HeOpeaHUYecKux eewecme O
000CHOBAHUA ~ NPUHYUNUATBHOU — BO3MONMCHOCIU — NONYYEHUS  HEOP2AHUYEeCKUX  COeOUHeHUl
3a0AHHO20 COCMABA U CMPOEHUSL,

®  YCMAHABIUBAMb 63AUMOCEA3U MeHcOy paxmamu u meopuell, NPUYUHOU U CcledCmeuem npu
aumanuse npoOIEMHbIX CUMyayutl U 0O0CHOBAHUU NPUHUMAEMBIX PeUleHUll HA OCHO8Ee XUMUYECKUX
3HAHUIL.

Coaep:xanne y4e0HOr0 mpeaMera
10kaacc (34y; 14. B HEneN0)

Teopusi XMuMH4YECKOr0 CTPOEHUSI OPraHu4ecKux coeqnHennii. [Ipupona xummuyeckux cpssei
Oprannueckue BeniectBa. Opranudeckass xuMmus. CTaHOBJIEHHE OPraHMYECKOM XHMHUHU Kak
Hayku. Teopusi XUMUYECKOTO CTPOEHUS BellecTB. YTiiepoaHslil ckener. M3omepus. M3omepsl. Cocros-
HUE DJIEKTPOHOB B aToMe. DHEpPreTMYecKue YPOBHU U IOJYPOBHU. DJIEKTPOHHbIE OpOUTANIU. S-
JEKTPOHBI U p-37eKTpOoHbl. CriuH 31ekTpoHa. CriapeHHbIE 3JIEKTPOHBL. DJIEKTpOHHAasE KOH(QUTYypalusl.
I'paduueckue 31eKTpoHHBIE HOPMYIIBL. DIEKTPOHHAS MIPUPOAA XUMHUECKUX CBA3EH, T-CBSA3b U G-CBA3b.
Merton BaneHTHBIX cBsizeit. Kimaccudukanmst oprannueckux coequHenuii. DyHKIMOHAIBHAS TPYIIA.
Yraesoaopoabl
[IpenensHBIe yraeBogopoas! (ankaHbl). Bo30yxkaéHHOE cocTOosHME atoMma yrieponaa. [ mopumau-
3alMsl AaTOMHBIX OpOUTajei. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue ankaHoB. ['omororu. I'omo-
Jgorudeckast pasHocTh. ['omonornyeckuit psa. MexayHapoaHas HOMEHKIIATypa OpraHMYeCKHUX BEIECTB.
Wzomepus yrnepoanoro ckenera. Meran. [lonydenue, pusndeckue 1 XUMUYECKHEe CBOMcTBa MeTaHa. Pe-
aKIUK 3aMelleHusl (TaJloreHUpOBaHue), JeTUIPUPOBAHUS U M30MEpHU3alMK ankaHoB. LlenHble peakiuu.
CBoOoHbIE pasuKaibl. [ anoreHonpousBoHbIe ajakaHoB. KpaTHble CBS3M. Henpzenem,HHe yIJIEBOJOPO-

nel. AnkeHsl. CTpoeHHE MOJEKYN, TOMOJIOTHs, HOMEHKJIAaTypa u u3oMmepus. Sp -I ubpunuzanus. IteH
(aTunen). M3omepus monoxxeHus: ABOWHOM cBsi3u. [IpocTpaHCcTBeHHAs U30MepHsl (CTEPEON30MepHs).

[lomyyeHre W XMMHUYECKHE CBOWMCTBA AJIKEHOB. Peakiu npucoeanHeHus (TUIPUPOBAHKUE, TaJOTEHUPO-
BaHME, TUpPATALIN), OKUCIEHUS U MoiauMepu3anuu ankeHoB. [IpaBuno MapkoBHHKOBa. Beicokomore-
KyJsIpHBIC coenHeHus. KauecTBeHHbIE peakiiny Ha TBOWHYIO CBSI3b. AJIKaJWEHBI (JIMEHOBBIC YTIIEBOI0-
ponbl). M3omepust u  HomeHkiarypa. JuBuaun (Oyrammen-1,3). M3omnpen (2-mermnOyramuen-1,3). Co-
NpsOKEHHBIE IBOMHBIE CBsI3U. [lolydeHHe W XMMHMYECKHE CBOMCTBA alIkaJIMEHOB. Peakiuu npucoenuHe-



HUs (TaJIOT€HUPOBAHMSI) U MOJUMEPU3ALMH AIKAJUEHOB. AJIKUHBI. ALETWIEH (3TUH) U €r0 FOMOJIOTH.
N3omepus u HOMeHKIIaTypa. MexkiaccoBasi nuzomepus. SpP-I'mbpuamuszanus. XuMU4eCKre CBOWCTBA al-
KUHOB. Peakiuy npucoeIMHeHNs, OKUCIEHHSI M TIOJIMMEPU3ALIUN  aIKUHOB. ApeHbl (ApOMAaTHYECKHUE YT-
neBoaopobl). M3omepust u HomeHknarypa. benson. benzonbHoe koinbio. Tonyon. M3omepus 3amectu-
Tesiell. XUMHUYECKue CBOMcTBa O€H30j1a W €ro romMosioroB. Peakiuu 3amenieHus (raloreHupoBaHHE,
HUTPOBAHUE), OKUCIEHUS U NpUcoeIuHeHus apeHoB. [lectunmapl. I'eneTnueckas cBsA3b apeHOB C JpY-
IMMHU yriieBogopoaamMu. [IpuposiHble HCTOYHUKH yrieBoaopoaoB. [Ipuponansiii ra3. Hedrs. [lonyTHble
HedTsHble ra3el. Kamennsiit yroms. Ilepepabotka nedru. Ileperonka nedru. Pextudukanmonnas ko-
nonHa. bensun. Jlurpoun. Kepocun. Kpekunr nedrenpoaykros. TepMudeckuii 1 KaTaTUTHYECKUN Kpe-
kuHru. [luposms.
Kuciaopoacoaep:xaime oprann4ecKkue coeMHEHUs
Kucnoponcoaep:xaiue opranuueckue coeiMHeHns. OJTHOaTOMHbBIE NIpeAeIbHbIe CIUPThL. DyHK-
LMOHAJIbHAs TpyNNa COUPTOB. M30Mepus M HOMEHKIATypa CIUpTOB. MeTaHosl (METUJIOBBIM CIHPT).
OranHon (3TWIOBBIM cnupT). IlepBUYHBINA, BTOPUYHBIA U TPETUUYHBIM aToMbl yriepoaa. BomopoaHas
cBs13b. [lomydyeHune u xummudeckue cBoiicTBa cnupToB. CriupToBoe OpokeHue. depmeHThl. BomopoaHbie
cBsA3U. PU3HMOIOrMYECKOE JAEHCTBUE METaHOJa M 3TaHoJsa. AJKOrojau3M. MHOTrOaTOMHBIE CIIMPTHI.
OrtuneHrnukoab. I'munepuH. XUMUYECKHE CBOMCTBA INpPEACIbHBIX MHOTIOAaTOMHBIX cnupToB. Kaue-
CTBEHHasl peakliis Ha MHOr0aTOMHbIE CIUPThL. PeHobl. ApomMaTHuecKue CIUPTBHI. XuMmu-
4ecKue CBOICTBa ¢denona. KauectBenHas peakuus Ha ¢peHon. KapOoHUIbHBIE COEAMHEHUS.
KapOonunbHas rpynmna. Anbaeruanas rpynna. Anbaerunbl. Ketonsl. M3omepuss 1 HOMEHKIarTypa.
[losydyeHne n XMMHYECKHE CBOMCTBA aJIbAETU0B. Peakiuu OKUCIeHUs U IPUCOEIUHEHNUS albAETUI0B.
KauecTBeHHbIe peakiuu Ha anbaeruasl. KapOonoBeie kucioTel. KapOokcuibHas rpynmna (kapOokco-
rpymnmna). M3omepust 1 HOMEHKIaTypa KapOOHOBBIX KUCIOT. OHOOCHOBHBIE IpeelibHbIE KapOOHOBBIE
KuchoThl. [lomyueHne OJHOOCHOBHBIX IIPENENbHBIX KAapOOHOBBIX KUCIOT. XMMHUYECKUE CBOWCTBA
OJTHOOCHOBHBIX IPEJIeNbHBIX KapOOHOBBIX KMCIOT. MypaBbHHas KUCIOTA. YKCYCHasl KUCIOTa. AlleTra-
T1. Cnioxubie 3¢upbl. Homenknarypa. [lonydenne, XuMu4eckne CBOMCTBA CIIOKHBIX 3(GupoB. Peakmms
srepudukaiyu. Lllenounoit ruaponus cioxkHoro s¢upa (ombuieHue). Kupbl. TBEpabIC KUPHL, KUIKHUE
xupbl. CHHTETHYECKUE MOIOIINE Cpe/cTBA. YTiieBonbl. Monocaxapuasl. ['moko3a. ®dpykroza. Onu-
rocaxapuzsl. Jncaxapuasl. Caxaposa. [lonucaxapunel. Kpaxmain. I'nukoren. Peaknus nonukoHaeHca-
uuu. KauectBenHas peakuus Ha kpaxmai. Llemmonosa. Anerunnesutonosa. Kinaccugukanyst BoJIOKOH.
A3oTcoaepkaniye OpraHuyecKne CoeANHeHus!
A3oTconepxaiue OpraHUYECKHE COECIMHEHUS. AMuHBL.  AMHHOTrpymmna.
AHnnuH. IlonydyeHne n XMMHUYECKHE CBOMCTBA aHWJIMHA. AMUHOKHUCIOTHL. M30Mepus u HOMEHKarypa.
bunonspueiif non. Ilentunnas (amuanas) rpynna. [lentuanas (amuHas) cBsA3b. XUMHUECKHUE CBONCTBA
amuHokucnoT. Ilentuasl. Ilomunmentuasl. ['munua. benku. CTpykTypa 6€1K0BOM MOJEKYIbI (IEpBHY-
Hasi, BTOPUYHAs, TPETUYHAs, YETBEPTUUHASI). XUMHUUECKHE CBOMCTBA OenKoB. JleHaTypaiys U THIPOIN3
6enkoB. LIBeTHble peakuu Ha Oenku. A30TCOZEp)KallMe TeTepoLUKINYecKre coequHeHus. [lupu-
muH.  [Iuppon. Ilupumuaus. Ilypun. Asortucteie ocHoBaHUs. HyknenHoBble kucnoThl. HykimeoTusl.
KomnieMeHTapHble a30TUCTBIE OCHOBAHMS. XUMHS U 3J0POBBE UenoBeka. PapMaKkoIoruiyeckas XuMusl.
XuMus NOJUMEPOB
[Tonmumepsl. Crenens nonuMepusanuu. Monomep. CTpykTypHOE 3B€HO. TepMmoIiacTUUHbIE MO-
aumepsbl. Ctepeoperynsipabie noiaumepsl. [lomumatunen. [Homunponunen. Ilomurterpadropatunen. Tep-
MOpEaKTHBHbIE nonumepsl.  DeHonodopmanbaeruanbie  cMoibl. [lmactmaccesl.  DeHOIIACTHI
Amunomutactel. [lenomnactsl. [Ipuponnsiii kayuyk. Pesuna. D6onut. Cunrerndyeckue kayuyyku. CHH-
TeTudeckue BojaokHa. Kanpon. JlaBcan.
JdemoHcTpaumu.
e OO0pa3lpl OPraHuvYecKUX BEUIECTB U MaTepUanoB. Moieian MOJIEKyJT OpraHMUeCKUX BEIIECTB
e OTHOUICHUE aJTIKAaHOB K KUCJIOTaM, IeJI04aM, pacTBOPY MepMaHraHara Kanus u OpoMHOU BoJie.
e Mojenu MoJIeKyJl TOMOJIOTOB U n30MepoB. [losyuenue anerusieHa KapOUIHBIM criocoooM. B3au-
MOJIeHiCTBUE alleTHUIIEHA C pacCTBOPOM II€pMaHraHara Kaiaus U OpoMHol Bojoil. ['openue aneruie-
Ha.
e PaznoxeHue kaydyka Mpu HarpeBaHUM U UCIIBITAHUE MPOAYKTOB pa3joKeHUs. 3HAKOMCTBO C 00-
pasnamu Kay4yKoB.



benson kak pactBopurens. 'openue 6enzona. OTHomeHne 6eH3051a K OpOMHON BOJIE M PacTBOPY
nepmanranara kanus. OKUCIeHHe TOIyoa
e PacTBOpeHHeE B alleTOHE pa3IMYHBIX OPTAaHHYECKUX BEIIECTB.
e OOpasibl MOINIMX H YHCTSIIUX CPEICTB.
OO0pa31pl IACTMACC, CHHTETHYECKUX KaydyKOB M CHHTETHYECKHX BOJIOKOH
JlaGopaTopHbIe ONBITHI.
M3roToBieHne MoJeNei MOJIEKYII yTIIEBOI0POIOB
O3HakoMIIeHHE ¢ 00pa3liamMu MPOAYKTOB HeTenepepadoTKu
Oxucnenue 3taHona okcuzom meau (I1).
PacTBopeHue rimiieprHa B BOJIe U peakius ero ¢ ruapokcuaom menu (I1).
Okucienne MeTaHaiis (3TaHajisl) OKCUAOM cepedpa.
Oxkwucnenne Mmetanans (dtaHans) ruapokcuaoM meau (I1)
PacTBOpHMOCTB XKHUPOB, JOKA3aTEIHCTBO X HEMPEAECILHOTO XapaKTepa, OMBUICHUE KUPOB.
CpaBHEHHE CBOMCTB MbLJIa H CHHTETUYECKUAX MOIOIIUX CPEICTB
CBoiicTBa TIIIOKO3bI KaK aJIbJIETU0CIUPTA.
0. BzammogjeiicTBue caxapo3bl C THAPOKCHIOM KaJbIIHSI.
11. IIpuroToBieHHe KpaxMaJIbHOIO KJeiicTepa U B3aUMOJEHCTBHE C HOIOM.
12. T'maponu3 kpaxMmaia.
13. O3nakomiieHHE ¢ 00pa3aMu MIPUPOTHBIX U ICKYCCTBEHHBIX BOJIOKOH.
14. 1IBeTHBIC peakIuu Ha OCIKH
15. CroiicTBa KanpoHa
IpakTnyeckne padoThI
1.« Ilony4enue 3TUIICHA U OTIBITH C HUMY.
2. «[TomyueHne U CBOHCTBA KAPOOHOBBIX KUCIIOTY.
3. «PemieHne >KCIEPUMEHTANBHBIX 3aJa4 Ha TOJIYYEHHWE W paACIO3HABAaHUE OPTaHUYECKUX Be-
IIECTBY.
4. «Pacrio3HaBaHUE TIACTMACC M BOJIOKOH.

Boo~NooOR~WNE

11 knacc (34u4; 14. B Hepem0)
Teopernyeckue 0CHOBbI XMMUU

Baxueitme XAMUYECKHAE MOHATUS W 3aKOHbl.  XUMHUYECKUHU 3JIEMEHT. ATOM-
HBII HOMep. MaccoBoe umcio. Hyknmunapel. Paguonykmuael. M3oTomnbl. 3akoH cOXpaHEHUs Macchl Be-
IIECTB. 3aKOH COXpaHEHHs W TpeBpaiieHus sHepruu. Jledbext maccel. Ileprognyeckuii 3akoH. DJek-
TpoHHast KoHpurypauus. I'paduyeckas snexkrpoHHas ¢opmyna. PacnpeneneHue >71€KTPOHOB B aToMax
9JIEMEHTOB MAJIBIX H OOJBIIUX MEPHOMOB, S-, p-, 0- u f-3nemenThl. JlanTaHoMIbI. AKTUHOUIBL MCcKyc-
CTBEHHO IIOJyYEHHBIE 3JIEMEHTHI. BasleHTHOCTh. BaneHTHbIE BO3MOXKHOCTH aTOMOB. BopopoaHsle coenu-
Henus. Ctpoenue BemectBa. MonHas cBs3b. KoBasieHTHas (MOJsipHAst U HEMOJIIPHAS) CBsI3b. DIIEKTPOH-
Hast Qopmyna. Metamunueckast cBs3b. BogopoaHast cBsi3b. 'mOpunuzanus aroMHbIx opoutaneit. Kpu-
CTaJIIbl: ATOMHBIE, MOJEKYISIpHbIE, HOHHBIE, MeTajTnueckre. DiieMeHTapHas sueiika. [lonumop-
¢usm. [lomumopdusie Moaudukanmu. Ammorponus. Mzomepus. ['omonorus. XuMHUYeCKUH CHHTES.
Xumuyeckue peakiuuu. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakIMU. Peakiuu pas3iiokeHus, coequHe-
HUS, 3aMEelIeHUs, OOMeHa. DK30TepMHUUECKUE U dHAOTEpMUUEcKUe peakiui. OOpaTUMble U HEOOpaTUMbIE
peakmuu. TermoBoit addext peakiuu. 3akon ['ecca. Tepmoxumuyeckue ypaBHeHus. TemnoTa oOpa3oBa-
Hus. Temora cropanus. CKOpOCTb XUMHUYECKOM — peakLUu. AKTHBUpPOBaHHBI KOMIUIEKC. 3a-
KOH JIelicTByromux Macc. Kunetnmueckoe ypaBHeHue peakiuu. Karanus. Karamuzatop. Uaru6urop. I'o-
MOTEHHBIM U reTeporeHHbpl katanu3. Katamutuueckue peakuuu. Xumudeckoe paBHoBecue. [IpuHimn
Jle Ilarenwse. PactBopsl. ucnepcHbie cucteMbl. PactBopsl. ['pyboaucnepcHbie ccTeMBI (CYCIIEH3UN U
smynbeun). Kommounnusle pactBopsl (301u).  Aspo3onu. CrocoObl BEIpaXKEHUs KOHIIEHTPALUU PacTBO-
poB. MomsipHasi KOHIEHTpAIus (MOJISPHOCTD). DIEKTPOIHUTHL. INEKTpOIuTHYECKas auccoruanus. Cre-
neHb auccornuanuu. Koncranrta nuccormanuu. Bopopoasslii mokasatens. Peakumu HOHHOTO oOMeHa.
['mpponns opraHMdecKkux BemecTB. [MApOian3 cosield. DIEKTPOXUMUYECKHE peakiuuu. [anpBaHnYeCKni

aneMeHT. Onektponabl. AHon. Karox. Axkkymynsatop.  TOIUIMBHBIN 3IIEMEHT.
Onektpoxumusd. Pl CTaHIApTHBIX JJIEKTPOAHBIX MoTeHnuanoB. CranmaptHbie  ycinoBusa. Cran-



JApTHBIM BOJOPOIHBIN 31ekTpol. Koppo3us meTtamioB. XUMUYecKass U 3JIEKTPOXUMUYECKasT KOPPO3HSL.
DNEKTPOIN3. DNEKTPOJIN3 BOJHBIX PACTBOPOB. DJIEKTPOJIN3 PACILIABOB.
Heopranuueckasi xumust
Mertamnbl. CiocoObl mosydeHus: MeTaiuioB. Jlerkue u TspkEble MeTaitbl. JIETKOIUIaBKUE M TYTO-
MJ1aBKue Metauibl. Metammyeckue aneMeHThl A- - b- rpynn. Menp. [unk. Turan. Xpowm. Kenezo. Hu-
kenb. IInarmna. CrutaBel. Jlermpyromme no6aBku. Yépuble wmerauibl. LlBetHble Metayuibl. UyryH.
Cranb. JlerupoBanuble ctanid. OKCuabpl U rUApoKcubl MetaiuioB. Hemeramnsl. IIpocTeie BenectBa —
HemeTaiubl.  Yriepon. Kpemunii. Azot. @ocdop. Kucnopon. Cepa. @rop. Xmop. KucnorHeie OKCHIBI.
Kucnopoaconepxamue kucnorel. CepHass  KucioTa. A30THas Kuciaota. BogopoaHble coelMHEHUS
HeMeTa/IoB. ['eHeTnyeckass CBsI3b HEOPraHMUECKUX W OpPraHMYECKHUX BELIECTB.
XuUMHUA U KU3Hb

XuMuYeckasi IPOMBILIUIEHHOCTh. XUMUYecKas TexHosorusa. Yépuas meramunyprusi. JlomeHHas neub. Ar-
aomepauus. Kucinopoasiit KOHBepTEp. be30TX01HOE MPOU3BOACTBO.
Okonoruveckuii MoHuTOpHUHT. [IpenenbHo JomycTUMble KOHIIEHTPALUU

JdeMoHcTpanmnm.

MO[[GJII/I HOHHBIX, aTOMHBIX, MOJIGKYJHIpHI)IX U MCTAJNIMYCCKUX KpHCTaHHHqCCKHX peHIéTOK.
Moenu MOJEKYIT U30MEPOB U TOMOJIOTOB

PaznuyHble TUITBI XUMUYECKUX PEaKIMi, BUICOONBITHl 10 OPraHUYECKON XUMUH.

OO0pa3ibl METAIIOB ¥ UX COSAUHEHUH, CILIABOB.

B3anmoeiicTBre METaIOB C KUCIOPOAOM, KUCIOTaMH, BOJIOM.

JlokazatenbcTBO aM(POTEPHOCTH ATFOMUHUS U €r0 THAPOKCHIA.

BzaumopeiicTBie Menu U jkene3a ¢ KUCIOPOJOM; B3aUMOJICHCTBUE MEIU U )Kelie3a ¢ KUCIOTaMu

(cepHas, cosiHas ).

[Tomyuenue runpoxcuaoB meau (L) u xpoma (L), okcuaa meau.

B3aumopeiicTBie OKCUIOB U THAPOKCHIOB METAIIOB C KUCIOTaMHU.

Joka3zatenbcTBo amdorepHocTr coequHeHuit xpoma(1ll)

OO0pa3ipl HeMeTaIoB.

Mogenu KpUCTaTUYECKHX PEeIETOK aMasa u rpadura.

[Tomyuenne aMMuaka M XJIOPOBOAOPOJA, PACTBOPEHHE HX B BOJE, JTOKA3aTeIbCTBO KUCIOTHO-

OCHOBHBIX CBOMCTB 3TUX BEIECTB.

e (CkWraHue yriisi ¥ cepbl B KHCIIOPOJIE, ONPEICIICHHEe XUMHUECKUX CBOWCTB TMPOIYKTOB CTOPAHUSI.
BzanmopeiicTBie ¢ Menbl0 KOHIEHTPUPOBAHHON CEPHOW KUCIIOTHI, KOHIIEHTPHUPOBAHHOW M pa3-
0aBJIEHHOI a30THOI KUCIIOTHI.

e (OOpa3isl cpesicTB OBITOBOM XUMHH, HHCTPYKIIUU IO UX IPUMEHEHHIO.

JlabopaTopHble ONBITHI.
1. H3yueHue BAMSHUSA PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIHi
Omnpeznenenne peakuu cCpeibl YHUBEPCATHbHBIM HHIUKATOPOM.
3. Twunponus coneil.

N

IIpakT4yeckue padoThI
1. IlpurorosieHue pacTBOPOB C 3a/1aHHOIN MOJISIPHON KOHIIEHTpAIUE».
Pemenue skciepuMeHTaNbHBIX 3a7a4 110 TeMe «MeTaish)
3. Pemenne skcriepiMEHTANBHBIX — 3a11a4 o Teme «HemeTamby

N

IlepeyeHb J1a00PATOPHBIX ONBITOB U MPAKTHYECKHUX padoT

JadopaTopHbIe ONbITHI

10 xmacc 11 kiacc

JlaGopaTopHbIe ONBITHI. 1. U3yyenue BIUSHHS Pa3TUYHBIX (PAKTOPOB
Ha CKOPOCTh XUMHUUYECKHUX PEaKluii




1. UsroroBieHue Mojenel MOJEKyd YrieBOIO-

2. OmnpeneneHue peaklUu cpelbl YHUBEPCATb-

pOJIOB HBIM MHJITKATOPOM.
2. OsnakomyieHHe C oOpa3namMu TPOAYKTOB 3. Tmaponus coneii.
He(drenepepabOTKH

w

Oxucnenue 3raHosa okcuom meau (I11).

4. PacTtBOpeHue riuiepuHa B BOJAE U peakuus
ero ¢ ruapokcusiom meau (I1).

5. Okwucnenue meTaHaus (3TaHANA) OKCHUIIOM Ce-
pebpa.

6. Okwucienne MeTaHais (dTaHais) THAPOKCHIOM
meu (1)

7. PacTBOpUMOCTH JKUPOB, JI0Ka3aTeIbCTBO HX
HENpeieIbHOI0 XapakTepa, OMbUICHHE KHUPOB.

8. CpaBHeHHE CBOWCTB MblJIa M CHHTETHYCCKHX
MOIOIIUX CPENICTB

9. (CBoiicTBa ITFOKO3bI KaK aJIbJICTHIOCTIHPTA.

10. BzaumoneiicTBue caxapo3bl € THAPOKCHIIOM
KaJIBIIUSL.

11. IlpuroToBieHHEe KpaxXxMaJIbHOTO KJEHCTepa U
B3aUMOJIEMCTBUE C HUOJOM.

12. T'unponu3 Kpaxmara.

13. OznakomiieHHe ¢ oOpa3namM TNPHPOJIHBIX |
MCKYCCTBEHHBIX BOJIOKOH.

14. TiBeTHbIe peakiuu Ha OCIKH

15. CBoiicTBa KanpoHa

IIpakTnuyeckue padoTnl

10 ximacc

11 xmacc

1. HonyquI/Ie OTHUJICHA U ONBITHEI C HUM)).

1. TlpuroToBieHue pacTBOPOB C 3a/laHHON MO-
JSIPHOM KOHIICHTPALIHEW.

2. Ilonydenue 1 cBOWCTBA KAPOOHOBBIX KUCIOT

2.  Pemenue skcriepuMEHTABHBIX 33124 110
TeMe «MeTayuiel»

3.Pemenne skcnepuMEHTaNBHBIX 337a4 Ha mo- | 3.  PerneHue skcriepuMEHTANBHBIX 33124 10
Jy4YE€HHUE W paclio3HaBaHUE OpraHUYecKux Be- | TeMe «Hemeramb»
IECTB
4. PacriozHaBaHue MJIaCTMACC M BOJIOKOH
HanpagJieHus1 IPOEKTHOM 1eATEJIbHOCTH 00y4AIOIINXCS
Hamnpasnenus npoekTHoi Cpok peanusa- Ha3Banue npoekra
JESATETLHOCTH 00 yUarOIIHXCS 107071
10 kmace 11 kimace
1. TBopueckoe CEHTSIOpb XHMHMs BOKPYT Hac XHUMHUS JIETOM
2. VccnenoBarenbckoe SIHBAPh WccnepgoBanue cHera WccnenoBanue Bosibl U3 KpaHa
anpesb Wccnenoanue noussl | MccnenoBanue BoJbl U3 peKu

3. IIpakTuko-
OpPUEHTUPOBAHHOE

HOSIOph-/1eKa0ph

N3ydyeHne XuMHYECKUX
BEIIECTB B OBITY

Kaxk coxpaHuTh mpoayKTh1?

4 NudopmarnmoHHoe MapT YuéHble XUMHUKH AKTyaJabHbIE OTKPBITUS XHU-
MUH.

5. Urposoe anpeb-Man 3anumarenbHas xumus | W3 yero cnenansl Urpymku?

6.ConmanpHoe Mau VYrunuszanus nojume- Komy nyxxHa xumus?

poB




TeMaTn4yeckoe NIIAHMPOBAHUE

Tembl, BXOASIIIHE B TaH-
HBI pa3jaeJ

OcHOBHOE co/lep:KaHue
1o TeMam

XapakTepucTHKA OCHOBHBIX BH/I0B Jesl-
TeJIbHOCTH YYeHHKa (HA YPOBHe y4e0-

HBIX e cTBH)

10 xkaacc

Teopust XHMHYECKOI0 CTPOEHHS OPraHn4YecKux coequnenuii. [lIpupoaa xumudeckux cpsizeit. (31)

Opranuueckue BEIIIECTBA.
Opranuyeckas xumus. Cra-
HOBJICHHE OpPraHUYECKON Xu-
MUU Kak Hayku. Teopus xu-
MHUYECKOTO0  CTPOCHHSI  Be-
LIECTB. YTJEPOJHBIN CKEJIET.
N3omepus. M3omepsl.
CocTosiHue 3JEKTPOHOB B aTo-
Me. DHEpPreTU4ecKue ypOBHHU
U TOJIYPOBHH. DJIEKTPOHHBIE
opOUTaNU. S-3JIEKTPOHBI U p-
351eKTpoHbI. CIIUH AJIEKTPOHA.
Cnapennslie AIIEKTPOHBI.
DneKTpoHHask KOHPUTypauusl.
['padmyeckue SIEKTPOHHBIE
bopMyIIbL. DJIeKTpOHHAs
npupoJa XUMHYECKHX CBs-
3¢eil, T-CBSA3h M O-CBA3L. Me-
TOJ] BJICHTHBIX CBA3CH.
Knaccuduxanus opranuye-
CKUX coequHeHuN. DyHKIU-
OHaJIbHAs TpyMIa.

| .Ilpenmer OpraHuyYecKON XUMUH.
2.0OCHOBHBIE TIOJIOKEHUSI TEOPUU
XUMHUYECKOTO CTPOEHHUS OpraHH-
YECKUX COCTMHEHUN
A.M. bytneposa.

3. CocTosiHME 3JIEKTPOHOB B aTOME.
DNeKTpOoHHAas MNpUpoJa XUMHUYE-
CKHX CBA3€Hl B OpraHUYeCKUX CO-
€IMHECHUSX.

MemoncTpauuu. OOpasubl opra-
HUYECKUX BELIECTB M MaTepua-
710B. Moaenu MOJIEeKysl OpraHude-
CKHUX BEIIECTB

DOBACHATB, IOYEMY  OpraHMYECKYIO
XUMMIO BBIACIWIN B OTAEIBHBIA pa3ien
xuMuu. [lepeuncnsaTe OCHOBHBIE Ipen-
IIOCBUIKM BO3HUKHOBEHMSI TEOPUU XHU-
MHYECKOro cTpoeHMs. PaznuuaTth Tpu
OCHOBHBIX THIIa YIJIEPOJHOTO CKEJETa:
pPa3BETBJICHHBIN, HEPA3BETBICHHBIA U
nukiIuuyeckuit. Onpenenars Hanuyue
aTOMOB yIJIepoJia, BOJOPO/a U XJI0pa B
OpraHMYeCcKUX BellecTBax. PaznuuaTth
IOHATHUS <QJIEKTPOHHAs 000JIOUKa» MU
«QIIEKTpOHHAs opOuTaIby. M300paxars
3JIEKTPOHHBIE KOH(UI'ypaluy aTOMOB
3JIEMEHTOB 1-TO U 2-ro NepuoaoB C Mo-
MOIIBIO 3JIEKTPOHHBIX M IpadUuecKux
AIIEKTPOHHBIX (Popmynn. OOBSICHATH Me-
XaHU3M 00pa30BaHUs U OCOOEHHOCTHU G-
U - cBA3eil. OnpenensTe NPUHALIEK-
HOCTh OPI'aHUYECKOT'0 BEILECTBA K TOMY
WIM UHOMY KJIacCy MO CTPYKTYpHOM

bopmyne

2. YrueBoaopoabi (9u)

2.1. IlpepenvHbIe YTIEBOIOPOABI — alKaHbI (2 1)

IIpenenpHble  yrI€eBOIOPOABI
(anxansbl). Bo30yxnéHHoe co-
CTOSIHME aToMa yriepona. I'u-
Opuauzanus aTOMHBIX OpOHU-
Tajed. DJIEKTPOHHOE M IPO-
CTPaHCTBEHHOE CTPOEHHE all-
KaHOB.

I'omonoru. I'oMonormyeckas
pasHoCcTh.  ['oMonornueckui
pan. MexnyHapoaHasi HOMEH-
KJlaTypa OpraHUYECKUX Be-
niectB. M3omepus yraepoaHo-
rO CKeJeTa.

Meran. Ilomyuyenue, duszmnue-
CKH€ U XMMHUYECKHE CBOICTBa
MeTaHa. Peakumm 3amenieHus
(raoreHUpOBaHUE), JAETHAPU-
POBaHUS U U30MEpHU3ALUM aJl-
kaHoB.  llemHble  peakuuu.
CBoboanble pagukanel. [a-

4. DJEKTpOHHOE U TPOCTpPaH-
CTBEHHOE CTpPOCHHE aiKaHoB. [ o-
MOJIOTH U U30MEPHI aJIKaHOB.

5. Meran — mnpocredmmii npen-
CTaBUTEIb AIKAHOB.
Jemoncrpauuu. OTHOUICHHE al-
KaHOB K KHUCIIOTaM,  LIeJo4yam
pacTBOpy IMepMaHTaHaTa Kaluus U
OpoMHOI BoJE.

JlabGoparopubiii onbiT 1 W3ro-
TOBJICHHE MOJIEJIEH MOJIEKYJ yriie-
BOJIOPOJIOB

OOBACHATH NPOCTPAHCTBEHHOE CTpOe-
HHUE MOJIEKYJI aJKaHOB HA OCHOBE IIpEJ-
CTaBJIeHUH O rubpuau3anuu opouTanen
aroma yriaepoja. M3roraBnuBare Moje-
JU MOJIEKYJ aJIKaHOB, PYKOBOACTBYSChH
TeOpuel XHMMHUYECKOTO CTPOEHHUsl opra-
HUYECKUX BelecTB. OTinyaTh romMoJo-
'm OT U30MCPOB. HaspBaTh ankaHBI 1O
MeXayHapoaHoH HoMmeHkiarype. Co-
CTaBJITh YPAaBHCHUSA XUMHUYCCKUX pCaK-
UM, XapaKTEepU3YIOIIUX XUMHUYECKHE
CBOMCTBA METAaHA U €ro romoJoros. Pe-
aTh pacu€THBIE 3aJadd Ha BBIBOJ
(bopMyJIbl OPraHuYeCcKOro BELIECTBA




JIOTCHOIIPOU3BOJHBIC aJIKAHOB.

2.2. HenpenenbHbIE yrieBOAOD

0J1bI (AJIKEHBI, aJIKaIUEHbI U AJIKUHBI)

(4 1)

Kparnsie cBsa3u. Henpenenb-
HBIE YIJIEBOJOPOJIbI. AJIKEHBI.
CrpoeHue MOJEKyl, TrOMOJO-
rus, HoneHKnaTypa U u30Me-

pust. Sp -I'mbpuausanus. ITeH
(otunien). Mzomepusi mososxe-
HUS JABOMHOM cBsA3u. [Ipo-
CTpaHCTBEHHAas u30Mepus
(crepeounzomepusi).
[lomyuenne U XUMHYECKHE
CBOMCTBAa aJIKEHOB. Peakiyu
MPUCOEIUHECHHS (THAPUPOBa-
HUE, TaJOreHUPOBAHHE, THJ-
paranus), OKUCICHUS U TOJIHU-
Mepuzanuu ankeHos. [IpaBuio
MapkoBHrKoOBa. BsicokoMoO-
JeKynspHble coenuHeHus. Ka-
YECTBEHHBIE  peakluu  Ha
JIBOMHYIO CBS3b.

AnkanueHsl (IMeHOBBIC
yrieBogopoasl). M3omepus u
HoMeHkJatypa. JuBunuin (Oy-
taguen-1,3).  UWzompen  (2-
metwnoyraauen-1,3).  Compsi-
JKEHHBIE NBOMHBIC CBs3H. [lo-
Jy4eHHEe U XMMHUYECKUE CBOM-
CTBa ankamueHoB. Peakumu
npUcOeANHEeHUs  (TallOTeHU-
pOBaHUS) W TOJUMEpHU3AIUN
QJIKa/IMEHOB.

ANKUHBL. ATIETUJICH
(3TH) U ero romonoru. M3o-
MepHs 1 HOMEHKJarypa. Mex-
KJIaccoBasi U30Mepusi. Sp-
'ubpuanzanus. Xumuueckue
CBOMCTBA aJKUHOB. Peakuyu
MPUCOCTUHEHHUSI, OKHCIICHUSI 1

6. HenpenenbHble yriieBOJOPOIBI.
AJIKEHBI: CTpOEHUE MOJIEKYJI, TO-
MOJIOTHSI U U30MEPHUSL.

1. Ilpakmuueckas paboma 1 «Ilo-
Jy4Y€HHUE FTUJICHA U OIIBITHI C
HUM.

8. AskagueHsl.

9. AueTuiieH u ero roMoJory.
JdemoncTpanuu. Monenu moiie-
KYJI TOMOJIOTOB U u30MepoB. [1o-
JTy4eHHUE aleTuiIeHa KapOuIHbIM
cnocoooM. BzanMoneicrBue aie-
TUJIEHA C PaCTBOPOM II€pMaHIraHa-
Ta KaJuus u 6poMHOM Bojoi. ['ope-
Hue aneruieHa. Pasnoxenue kay-
YyKa [PU HarpeBaHUH U UCIIBITA-
HUE IPOAYKTOB pa3jIoKeHUsI. 3Ha-
KOMCTBO ¢ 00pa3liaMu KayuyKoB

MOJIMMCPpHU3allu  AJIKUHOB.

OOBSCHATh TPOCTPAHCTBEHHOE CTpOe-
HUE MOJIEKYJbl JTHJICHAa Ha OCHOBE
NpPEJCTaBICHUN O THOPUIU3AIMH ATOM-
HBIX opOuTajneit yriepoaa. M3o0paxarp
CTPYKTYpHBIE (DOPMYIIBI AJIKEHOB M HX
MU30MEpOB, HA3bIBATh AJIKEHBI 10 MEX-
JTYHApOJHOM HOMEHKJIAType, COCTAaBIIATh
(OpMYITBI aJTKEHOB IO WX HA3BAHUSIM.
CocTaBisiTh ypaBHEHHS XHMHUYECKUX
peaKIuii, XapaKTEePU3YIOIMIUX XHMHYEC-
CKME CBOMCTBa ankeHOB. Ilomy4aTs 3TH-
neH. Jloka3eiBaTh HENpeaeNbHBIA XapaK-
TEp ATHJICHA C TIOMOIIBI0 KaYeCTBEHHOMH
peakiuu Ha KpaTHbIe cBs3U. COCTaBIATh
YpaBHEHHS] XUMHUYECKUX pEaKIHid, Xa-
PaKTEPU3YIOIIUX HENpeACIbHBIN Xapak-
Tep  ankagueHoB. OOBACHATH  SP-
rHOpPUIU3AIMI0 M TPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbI alleTHIIEHA, Ha3bl-
BaTh TOMOJIOTH AllCTUJICHA 110 MEXK]IyHa-
POIHOM  HOMEHKJAType, COCTaBIISATh
YpaBHEHHMSI PEaKIUil, XapaKTePU3YIOIINX
XMMUYECKHE CBOWCTBA alleTHIICHA

2.3. Apensl (apomaTHueckue yrieBoaopoasl) (1 u)

ApeHbl (apoMaTHYECKHE YTIIIe-
BOoZopoibl). M3omMepust u Ho-

MeHknarypa. beHson.  ben-
30JIbHOE  KOJIbIIO.  ToJyoul.
Hsomepus 3aMECTUTEIICH.

XuUMHUUeCcKHe CBOMCTBa OeH-
30]Ia M €ro romoJsioroB. Peak-
W 3aMeNIeHus (TaJoTeHupo-
BaHNME, HUTPOBAHHE), OKHUCIIE-

10. beHzonx W ero TOMOJOTH.
CgoiicTBa OeH30J1a W €ro TOMOJIO-
TOB.

JemoncTpauuu. benszon kak pac-
TBOpUTENh. ['opeHune Genzoma. OT-
HOIlIeHHEe OeH30j1a K OpPOMHOU BO-
7€ ¥ pacTBOpYy NEepMaHraHara Ka-
nusi. OKHCIIEHUE TOTyosIa

OOBACHATH AJIEKTPOHHOE M IPOCTpPaH-
CTBEHHOE CTPOCHHE MOJIEKYJIbI O€H30JIa.
N300paxkaTh CTPYKTypHYIO (opmyny
OeH3o0a IByMs criocobamu.

OOBsACHATD, Kak CBOMCTBA OeH301a 00y-
CJIOBJICHBI CTPOCHUEM €T0 MOJIEKYJIBI.
CocTaBiaTh ypaBHEHHs peakIuii, Xa-
PAKTEPU3YIOMNX XUMHUYECKHE CBOWCTBA
OeH30J1a ¥ €r0 TOMOJIOTOB




HUSA U HpI/ICOGI[I/IHeHI/I}I ape-
HOB. Ilectummnpl. I'eneTruue-
CKasl CBSI3b ApEHOB C JApPYIH-
MU yTIIEBOJOPOJTaAMH.

2.4. IlpupoaHble UCTOYHUKY U NepepadoTKa yriaeBoAopoa0B (2 u)

[IpupoHbIE UCTOYHUKH YTIIIE-
BOJI0poioB. [Ipupoanbrii ras.
Hedts. IlonytHble HedTsHbBIE
ra3el. Kamennsiii yromse. Ile-
pepabotka HedTu. [leperonka
Heptn.  PexkrudukanmoHHas
KOJIOHHA. beH3uH. JIurpouH.
Kepocun. Kpekunr nedre-
NpoAyKTOB. Tepmuueckuii u
KaTaIUTUYECKUH  KPEKHHTH.
[Inponus.

11. IlpupoaHble UCTOYHUKHU YTIiie-
BosopozoB. [lepepaboTka HETH.
12. KonrTpoabHasi padora 1 mo
TemMaM «Teopuss  XHMHYECKOro
CTPOEHMSI OPraHUYECKUX COEIMHE-
HUI», «YTIEBOAOPOIBI.
JlabopaTopublii onbiT 2 O3Ha-
KOMJIEHHE ¢ o0Opa3uamu IpoayK-
TOB He(TenepepaboTKu

XapakTepu30BaTh COCTaB MPUPOIHOTO
ras3a u MOIyTHBIX He(TSHBIX Ta30B.
XapakTepHu30BaTh CIIOCOOBI IMepepadoT-
ki HepTH. OOBACHATH OTINYNE OCSH3MHA
NPSMOM TIEPErOHKH OT KPEKUHT - OeH3U-
Ha.

3. Kucjopoacoaep:xamue opranudeckue coequuenus (11 1)

3.1. Criuptsl u penons! (3 9)

Kucnoponconepxaiue opra-
Hu4eckue coenuHenusd. OngHo-
aTOMHBIE IpPENEIbHbIE CIHP-
Tbl. QyHKIMOHAIbHAS IpyINIa
cnupToB. M3omepus u HOMEH-
KJlaTypa cnuptoB. MeTtaHon
(METHJIOBBIN CIIUPT). DTaHOI
(otmnoBeIit  cnuprt). IlepBuu-
HbIi, BTOPUYHBIA U TpETUY-
HBI atoMmel yriepoja. Bomo-
poziHasi CBA3b.

[TomyueHne U XHMMHUYECKHE
cBoiictBa cnuproB. CnupTo-
Boe OpoxeHue. @DepMEHTHI.
Bonoponueie cBszu. duzno-
JIOTUYECKOE JIeCTBUE MeETa-
HOJIa YU ATAHOJIA. AJIKOTOJIU3M.
MHoroaTtoMHbIe CIIUPTHI.
OTWICHIVIMKONb. [ HUIepuH.
XHUMHUUYECKUE CBOMCTBA IIpe-
JEJIbHBIX MHOTOaTOMHBIX
cnuproB. KauecTBeHHass pe-
aKuMsg Ha  MHOTOATOMHBIE
CIIUPTHI.
DEHOJIBI. ApomaTuye-
CKHE CIHPTHL Xumu-
YECKHE CBOMCTBA (denomna.
KauecTBennas peakuus
denor.

Ha

13. OnHOAaTOMHEIE ITpEEIbHBIC
CIUPTHI.

[Tonydyenue, XuMHUECKHE CBOM-
CTBa U MPUMEHEHHE OJHOATOMHBIX
MPEICIbHBIX CITUPTOB.

14. MHOrOaTOMHBIE CITUPTHI.

15. deHoBI M apoMaTHUECKHIE
CIIUPTHI.

JlaGopaTopubie onbIThbl 3 OKuc-
nenue sranona okcuaom menu(Il).
4 PacTBOpEHHE TIIUIEPUHA B BOJIE
Y PEAKIIHs €T0 C THIPOKCHIOM
meau(Il).

N3o0paxats oO0mIyro ¢opmMyny OIHO-
aTOMHBIX MPEAETbHBIX cIUpPTOB. OOBsC-
HSTh 00pa30BaHKUE BOJOPOJIHOW CBSI3U U
e¢ BiusHME Ha (pu3MYecKkue CBOHCTBA
cnuptoB.  COCTaBIATH  CTPYKTYpHBIE
GopMynBl CIMPTOB M HUX H30MEPOB,
Ha3bIBaTh CHHPTHI MO MEXIYHAPOIHOH
HoMeHKJIatype. OOBICHATH  3aBHCH-
MOCTh CBOWCTB CIIMPTOB OT HaJHYHsI
¢ynkunonansHoit rpynnsl (-OH). Co-
CTaBIISITh YPAaBHEHHS PEaKIHid, Xapak-
TEPU3YIOUIMX CBOWCTBAa CIUPTOB M HX
NpUMEHEeHHe. XapaKTepu3oBaTh (PHU3HO-
JIOTMYECKOe JEeWCTBUE METaHojJa U 3Ta-
Hoja. COCTaBIATh YpaBHEHHsS PEAKIINU,
XapaKTEepU3YIOLIMX CBOWCTBA MHOTO-
aTOMHBIX CIIUPTOB, U MPOBOJUTH Kaue-
CTBEHHYIO PEaKLUI0 Ha MHOTOATOMHBIE
cnupthl.  OOBSACHATH  3aBHCHMOCTH
CBOWCTB (peHOJIa OT CTPOEHUS €ro MOJIe-
KYJIbI, B3aMMHOE BIIMSIHUE aTOMOB B MO-
nekyiae Ha mnpumepe ¢enoma. Cocras-
JSTh YpaBHEHHS PEAKIMH, XapaKTepH-
3YIOIIMX XUMHYECKHE CBOMCTBA (heHoa

3.2. Anpaerusipl, KETOHBI B KApOOHOBBIE KUCIIOTHI (3 1)




KapOonunpHble COeAMHEHHUS.
KapGonunpHas rpymnma. Ab-
JeTuAHas rpymnmna. AJbJeru-
nel.  Keronel. WM3omepus wu
HOMeHKJatypa. llonydyenue u
XUMHYECKHE CBOMCTBA albjie-
ruioB. Peaknuu okucnenus u
PUCOEANHEHUS aAJIbJICTH]IOB.
KauecTBeHHble peakuuu Ha
aJbJICTU]IBI.

Kapbonosbsie kucnotsl. Kap-
OokcuiabpHas rpynmna (KapOok-
corpynna). M3omepuss u Ho-
MEHKJIaTypa KapOOHOBBIX KHC-
n0otr. OJIHOOCHOBHBIE IIpe-
JeNIbHbIE KapOOHOBBIE  KHC-
notel.  Ilomydenme opHOOC-
HOBHBIX IIpeleibHBIX  Kap-
OOHOBBIX KHCIIOT. XHUMHYe-
CKHE CBOMCTBA OJJTHOOCHOBHBIX
peeIbHbBIX KapOOHOBBIX
KHMCIJIOT. MypaBbuHAas1 KACIIOTA.
YKcycHast KucioTa. AIeTarhl.

16. KapOoHWIBHBIE COEIUHEHUS
— anpaeruabl U KeToHbl. CBOI-
CTBA M IPUMEHEHHE aJIbJICTH/IOB.
17. KapOoHOBBIE KHUCIOTHI. XUMU-
YECKUE CBOWCTBA WM TMPUMCHEHHE
OJIHOOCHOBHBIX MpENEIbHBIX Kap-
OOHOBBIX KHCIIOT.

18. Ilpaxmuueckas paboma 2
«[lomyuenne u cBoiicTBa Kapbo-
HOBBIX KHCIIOT.

Jemoncrpanun. PacTtBopeHue B
alleTOHE pa3jM4YHbIX OpraHuye-
CKUX BEIIECTB.

JlaGopaTopHble onbIThl 5 OKxuc-
JICHHE MeTaHasl (dTaHAJIsA) OKCH-
nom cepedpa(l). 6 Oxucnenue me-
TaHausl (dTaHANsA) TUIPOKCHUIOM
menu (IT)

CoctaBisiaTh (OpPMYIBI U30MEPOB U TO-
MOJIOTOB aJIbJICTHIOB U Ha3bIBaTh UX II0
MEXIyHApOaAHOH HoMeHkiatype. OO0b-
ACHATHb 3aBUCUMOCTb CBOMCTB aJIbJICrH-
JIOB OT CTPOCHHUS HUX (YHKIHOHAIHHON
rpynnsl. 1IpoBoanuTe KauecTBEHHBIE pe-

aKIInuu Ha AJIIbACTUABI. COCTaBHHTB
YpaBHEHUS PEAKIUH, XapaKTePU3YIOLTUX
cBoiictBa  ampaerumoB.  COCTaBIIATH

dbopMyIibl ©30MEPOB U TOMOJIOTOB Kap-
OOHOBBIX KHUCIIOT W Ha3blBaTh HX IO
MEXIyHapOaHOW HOMeHKIarype. O0b-
SICHSITh 3aBUCHUMOCTb CBOMCTB KapOOHO-
BBIX KHUCIJIOT OT Hajduuus (pyHKIHOHAIIb-
Hot rpymnsl (-COOH). CocraBinsarb
YpaBHEHHUS PEaKIHid, XapaKTePU3YIOIINX
cBoiicTBa KapOOHOBBIX KucioT. Iloiy-
YaTh YKCYCHYIO KUCJIOTY M JOKa3bIBaTh,
YTO 3TO BEIIECTBO OTHOCUTCS K Kjaccy
KUCJIOT. OTInYaTh MypaBbUHYIO KHUCIIO-
Ty OT YKCYCHOW C TOMOIIbIO XHMHYe-
CKHUX PEAKLIH.

3.3. Cnoxnsbie 3¢upsl. Kupsl (2 1)

Cnoxubie »¢upsl. Homen-
kiarypa. Ilomydyenue, xumu-
YECKHUE CBOWCTBA CIIOKHBIX
a¢upoB. Peakius stepudu-
kauuu. Ilenounont rugpo-
JU3  CJIOXKHOTO adupa
(ombutenue). Kupel. TBEp-
JIbI€ JKHUPBI, KHUJIKHE KUPBHI.

19. CnoxHble 23GUpBHI.

20. XKups1. Moromye cpeacTaa.
JemoncTpauuu. OOpasubl  Mo-
IONIMX ¥ YUCTSIIUX CPEJICTB.
JlaGopatopHsblie onbiThl 7 Pac-
TBOPUMOCTH JKHUPOB, JIOKa3aTelb-
CTBO UX HENPEIEIbHOI0 XapaKTe-
pa, ombuieHne XupoB. 8 CpaBHe-

CocTaBiATh ypaBHEHHUS pEaKIHi 3Te-
pudukamuu. OOBACHATH Oumonormye-
CKyI0 poiib kupoB. CoOmroaaTh npaBu-
7ma 0e30macHoOro OO0palleHus CO Cpe-
CTBaMHU OBITOBOM XUMUHU

CuHTeTHYecKMEe  MOIOIME | HME CBOMCTB MbUIa M CHHTETHYE-

CpeAcCTBa. CKMX MOIOIIUX CPEICTB

3.4. Yrnesoas! (3 4)

VYraeBogsl.  MoHocaxa- 21. VYrneonel. I'mrokoza. Omu- | OOBACHATH OMOJOTHYECKYIO POJIb TIIHO-
punbl. ['roko3sa. ®pyk- | rocaxapuasl. Caxapo3a. Ko03bl. [IpakTHyueckn nOKa3bIBaTh HaIU-
to3a. Onurocaxapuusl. 22. Tlomucaxapuzapl. Kpaxmain. | yne (QyHKIMOHAIBHBIX IPYyNI B MoJe-
Jrcaxapupl. Caxapo3za. | Llemrtomno3sa. KYJI€ TJTFOKO3BI.

[onmucaxapuasl. Kpaxman. | 23. Ilpakxmuueckas padoma 3 | OObACHATb, KaK CBOHCTBa caxapo3bl
['mukoren. Peakmmss monm- | «PemieHne  3KCIIEPUMEHTANBHBIX | CBSI3aHBI C HATMYMEM (YHKIIMOHAIBHBIX

KOHJIeHcanuu. KadecTBeH-
Has peakIys Ha Kpaxmall.
Llemmomo3a.  ALCTHIIIEIUIIO-
no3a. Kiaccudukauus Bo-
JIOKOH.

3aJa4 Ha MOJyYeHHEe U paclo3Ha-
BaHUE OPTaHWYECKHUX BEIIECTBY.
JlaGopatopHusle onbiThl 9 CBOii-
CTBa TJFOKO3BI KaK aJbJETHJIO-
cnupta.10 B3aumopeiictBue ca-
Xapo3bl € THIPOKCHAOM Kallb-
mus. 11 IlpuroroBinenue Kpax-
MaJIBHOTO KJIEMCTEpa M B3aUMO-
neiicteue ¢ Hoxom. 12T'mnponus
kpaxmana.1l3 OzHakomileHHE C
o0pa3laMu MPUPOJHBIX U UCKYC-
CTBEHHBIX BOJIOKOH

rpynn B €€ MOJIEKyJe, W Ha3bIBaTh
oOmactu mpuMeHeHus caxapossl. Co-
CTaBJISITh YPABHEHMsI DPEAKIUI, Xapak-
TEpU3YIOINX CBOWCTBa caxapossl. Co-
CTaBJISITh YPAaBHEHUs pEaKUUN THUIPO-
aM3a Kpaxmaja U IOJMKOHJEHCAIUH
MoHOcaxapunoB. IIpoBoauTe  Kaue-
CTBEHHYIO PEaKIHI0 Ha Kpaxmas




4. A3oTcoaeprkaiime opraHudeckue coeIuHeHus (5 1)

A3zoTcoaepkaiue

Anunun. Ilonydenuwe u Xxu-
MHUYECKHE CBOWCTBA aHWIIU-
Ha.

AMuHokucaotel. M3omepus
U HOMEHKJaTypa. bumnossp-
HBIN HOH. [Tentuanas
(amuanas) rpynna. Ilenrun-
Has (amuzHasi) CBA3b. XHu-
MHUYECKHE CBOWCTBa aMHUHO-
kucnor. Ilentuasl. Ilonm-
nenTuasl. [ munun.

Benxu. Ctpykrypa 6enkoBoi
MOJIEKYJIbI (MIepBUYHAsA, BTO-
pyYHas, TPETUYHAs, YeTBEp-
TUYHAS). XuMuyeckue
cBoiictBa OenkoB. J[lenary-
pauusi ¥ TUIPOIHU3 OENKOB.
L[BetHble peakuuu Ha Oen-
Ki.A30TcojiepxKaliue TeTe-
POLIMKIMYECKHUE  COEAHUHE-
aus.  [lupuaun. Iluppou.
[Impumupun. Ilypun. Aso-
TUCThIe ocHOBaHus. Hykie-
MHOBBIE KHCIOTHL. Hykieo-
tuasl.  KommuiemeHTapHbIe
A30THCTbIE OCHOBaHMUSI.
XUMHS U 3J0POBbE UETOBEKA.
dapMakoJIornyecKasi XuMHusl.

24. AMUHEL
25. AmuHOKHCIIOTEL. benku.
26. A3zoTconepikamige TeTepo-

UKIMYeCKUe coeauHeHus. Hyk-
JIEUHOBBIE KUCIIOTHI.

27. XuMUs 1 3I0pPOBBE YEIIOBEKA.
28. KontpoabHasi padora 2 1o
temam  «Kucnopoacoaepxarire
OpraHuyYecKue COCITUHECHHSI,
«A30TCOAEpIKAIIIE OPraHUICCKHE
COCAMHEHUS.

JlaGopaTopublii onbIT 14 IBeT-
HBIE PEaKLUU Ha OeNKU

CocTaBiATh  ypaBHEHHUS  pEaKIMii,
XapaKTEepU3YIOIINX CBOMCTBA aMUHOB.
OOBSCHATH 3aBHCHMOCTH CBOWCTB aMH-
HOKHUCJIOT OT CTPOEHHUS HMX (PYHKIIHO-
HalbHBIX rpynn. HaseiBaTh amMHHOKHC-
JOTHI MO MEXIYyHapOJHONH HOMEHKIIa-
Type U COCTaBISATh YpPaBHEHUS peak-
UM, XapaKTEPU3YIOIINX UX CBOMCTBA.
OOBSACHATH OMOJOTHYECKYIO pOJIb Oer-
KOB U MX MpPEBpAaLICHUI B OpraHu3Me.
[TpoBOIUTH LIBETHBIE pEaKUUU Ha Oell-
KH.

OOBACHATH OMOJIOTHYECKYIO POJIb HYK-
JICMHOBBIX KHUCIIOT.

ITonb30BaTbcss MHCTPYKLUMEH K JIeKap-
CTBEHHBIM IIpernapaTam

5. Xumus nosmmmepos (6 1)

[Tonmumepsl. CteneHp monu-
MEpHU3ALNH. Monowmep.
CrpyktypHoe 3BeHo. Tep-
MOIUJIACTUYHBIE  [TOJIUMEPBHI.
CrepeoperynspHele  MOJIH-
Mepsl. [lommatunen. Ilonm-
IIPOIHJIEH. Ilonurer-
padTOpITHIIEH.
TepMopeakTHBHBIE
[Ipuponneiii kayuyk. PesnHa.
D60HuT. CHUHTETHYECKHE Ka-
YIyKH.
CunHreTnueckue
Kanpon. Jlascan.

BOJIOKHA.

29. CuHTeTHYECKHE TMOIUMEPHI.
KoHjeHcaMoHHbIe  ITOJIMMEPBHI.
[Tenomactsl.

30. Harypanphbiii kayuyk. CuH-
TETUYECKHH KayuyK.

31. CunTeTHueckre BOJIOKHA.

32. Ilpakxmuueckas paboma 4
«Pacno3naBanme IUIacTMacc U
BOJIOKOH»

33. Opranuveckast XHUMHsI, YeEJ0-
BEK U MPUPOAA.

34. OO6oOmeHne TeMbl «XUMHS
MIOJTUMEPOB.

JleMoHCTpanum. O06pas31ibl
IIaCTMAcC, CHUHTETHUYECKUX Kay-
YYKOB i CHHTETUYECKHUX BOJIOKOH.
JlaGopatopuslii onbIT 15 CBoii-
CTBa KaIlpoHa.

3anuchIBaTh YPaBHEHHs PEAaKUMH I0-
JUMepU3alii. 3anuchiBaTh YpaBHEHUS
peakuuil nojaukKoHaeHcauuu. Pacnosna-
BAaThb OPraHMYECKHE BEIIECTBA, HC-
MOJIb3Ysl KAYECTBEHHbIE PEAKLIUU

11 kiaace

1. IToBTOpenue kypca xumuu 10
kiacca (1 u)

1. Teopernueckue ocHOBbI xumuu (19 u)




1.1. Baxxneime XMMUYECKHE TTOHATHUS U 3aKOHBI (4 1)

Baxwuetime XH-

MHUYCCKUC IIOHSI-

TS u
3aKoH COXpPaHEHHUs

Macchl BEUIECTB. 3aKOH CO-
XpaHEHUs] W MPEBPAIICHUS
sHepruu. Jledext macchl.
Ilepuonnueckuin  3a-
KOH. DJEKTpoHHas KOH(DHU-
rypanusi. I'paduueckas
JNIEKTPOHHAS dopmyna.
Pacnpenenenue >1eKTPOHOB
B arOMax JJICMEHTOB MaJbIX
1 OOJIBIINX TIEPUOJIOB, S-, p-
, d- u f-smementsr. JlanTa-

HOMABl. AKTHHOUJEL. HMc-
KYCCTBEHHO  IIOJy4Y€HHBIE
3JICMEHTBI. BanenTHocTb.
BanentHele = BO3MOXKHOCTHU
atroMoB. Boxpopoansie co-
CIMHCHHSL.

2. Xumnueckuit snmemenT. Hykmnu-
nel. M30Tomnbl. 3aKOHBI COXpaHe-
HUS MacChl ¥ DHEPTUU B XUMHH.

3. Ilepuoanueckuii 3akoH. Pac-
Mpe/ieJIeHHe DJIEKTPOHOB B aTo-
Max JJIEMEHTOB MaJbIX U OO0Jb-
IINX TIEPUOIOB.

4. TlonoxeHue B MEPUOIUUECKON
CUCTEME BOJIOPOJa, TaHTAaHOUIOB,
AKTUHOMJIOB ¥ MCKYCCTBEHHO T10-
JyYEHHBIX 3JIEMEHTOB.

5. BaJIeHTHOCTb W BQJICHTHBIE
BO3MO>XHOCTH aTOMOB

[lepeuncnars BakHEHIIME XapaKTepH-
CTUKH XUMHUYECKOTO 3jeMeHTa. O0bsic-
HATH pa3jiuuude MeXAYy MOHATHUSIMU
(XUMHUYECKHHA JJIEMEHT», «HYKJIHI»,
«u3orom». [IpuMeHsITh 3aKOH coXpaHe-
HUSL MacChl BEIIECTB MPH COCTABICHUU
YpaBHEHUH  XMUMHUYECKMX  PEaKIIUH.
OmnpenensTh MaKCUMAIILHO BO3MOKHOE
YHCIIO AJIEKTPOHOB Ha IHEPreTHUYECKOM
ypoBHE. 3amuchiBaTh  TpaduyecKue
3NIEKTPOHHBIE (opMmysbl S-, p- u d-
AJIEMEHTOB. XapaKTepHU30BaTh MOPSIOK
3aMOJIHEHUS AJIEKTPOHAMM JHEpreTHYe-
CKMX YpOBHEH M IIOAYPOBHEHN B aTOMax.
OOBsACHATH, B 4éM 3akitouaeTcs (hpusu-
YeCKUH CMBICI TIOHSTHS  «BAJICHT-
HOCTB». OOBSICHATH, YEM OIPEACTSIIOT-
Cs BaJCHTHBIE BO3MOXXHOCTH aTOMOB
pa3HbIX d31eMeHTOB. CoCTaBisTh TIpa-
dbudeckue IeKTPOHHBIE (GOPMYITBI a30-
Ta, docdopa, KHCIOpOJa M CEphl, a
TaKkKe  XapaKTepH30BaTh H3MEHCHUS
paiuycoB AaTOMOB XHMMHYECKUX DJie-
MEHTOB TI0 TIEpHOAaM U A-Tpymmam Iie-
PHOJINYECKOM TaOJIUIIBI

1.2. Crpoenue Beniectsa (3 u)

Crpoenue BemectBa. Mon-
Has CBs3b. KoBajleHTHas
(momsipHass W HEMOJspHas)
CBS3b. OIIeKTpoHHass  (op-
Myna. Merannuueckas
cBs13b. BogopoaHas cBsi3b.
['ubGpunuzanus aTOMHBIX
opouTtaneit. Kpucramis:
aTOMHBIE, MOJIEKYJISIp-
Hble, HOHHBIE, MeTa-
JIMYECKHUE. OnemeHTapHas
sruerika. [lomumopduzm.
[Homumopdusle Moauduka-
uun.  Asorponusi. M3ome-
pus. I'omosorus. Xwumuue-
CKHI CHHTE3.

6. OCHOBHbIE BUIBl XUMHUYE-
ckoii  cBsa3u. MoHHas u KoBa-
JIEHTHas CBs3b. Mertamnueckas
cBs13b. BogopoaHas cBs3b.

7. IIpoCTpaHCTBEHHOE CTPOCHHE
MOJIEKYJL.

8. Crpoenue kpucramioB. Kpu-
CTaJUIMYECKUE PELIETKH.
[IpuuuHbl  MHOTOOOpa3Hsi  Be-
mectB. JlemoncTpauuu. Moaenu
HWOHHBIX, ATOMHBIX, MOJIEKYJISAp-
HBIX W METAJUTMYECKUX KPHUCTAJI-
JINYECKUX pele€Tok. Monenn Mo-
JIEKYJI ©30MEPOB U TOMOJIOTOB

OOBsCHATH MeXaHU3M 00pa3oBaHUs
MOHHOM M KOBAJEHTHOW CBS3U u
0COOEHHOCTH  (PU3UYECKUX CBOMCTB
MOHHBIX U KOBAJICHTHBIX COEIMHEHUI.
CocTaBisTh  3JEKTPOHHBIE (HOPMYIIBI
MOJIEKYJT KOBAQJIEHTHBIX COCIMHEHUM.
OOBsCHATH MeXaHU3M 00pa3oBaHUs
BOJIOPOJIHOM M METAJUIMYECKON CBSA3EH
U 3aBUCHUMOCTH CBOWCTB BEIIECTBA OT
BHUJIa XUMHYECKON CBsi3u. OOBACHITH
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII
OpPraHWYeCKUX W HEOPTaHUYECKUX CO-
eIMHEHUH C TIOMOUIbIO NPEACTaBICHUI
o rubpuam3anuu opoOutaneir. OOBsic-
HSTh 3aBUCHMOCTH CBOMCTB BEIECTBA
OT THIA €ro KPUCTAIMYECKOW permeT-
K. OOBACHATH MPUYMHBI MHOT00Opa-
3Ws BEIIECTB

1.3. Xumnueckue peakuui (3 4

)

Xumnueckue peakuuu. Okwuc-
JUTEIBHO-

BOCCTAaHOBUTEIILHBIC PEaKITUH.
Peakuuu pasznoxeHus, coenu-
HEHUs, 3aMeIleHus, oOMeHa.
OK30TEpMUYECKUE M DHJO-

9. Knaccuduxarus XUMHYECKHX
peaKuuid.

10. CxopocThb XMMHMYECKHX pEaK-
mui. Katamus.

11. XumMuueckoe paBHOBECHUE U
YCIJIOBHSI €70 CMEIICHHUS.

[lepeuucnsatb mNpU3HAKU, MO KOTO-
peIM  KJIacCU(UIUPYIOT XUMHYECKUE
PEAKIIMH.

OOBACHATH CYIIHOCTh XUMHUYECKOU pe-
akuu. COCTaBIIATh YpaBHEHUS XHUMHUYE-
CKHMX pEaKIMii, OTHOCSAIIUXCS K OINpeJe-




TepMuueckue peakuuu. O6pa-
TUMbIE U HEOOpaTHMBbIE peak-
un. TerutoBoit 3¢ ekt peak-
uuu. 3akoH ['ecca. Tepmoxu-
MUYECKHE ypaBHeHUs. Teruio-
Ta oOpazoBanusa.  Temsora
cropanust. CKOpoCTb XUMHU-
YECKOMpeaKIrH. AKTH-
BUPOBAHHBI KOMILUIEKC. 3a-
KOH JAeicTByrommx Macc. Ku-
HETHUYECKOE YpaBHEHHE pEak-
uuu. Karanus. Kartanuzarop.
Wuruburop. I'oMOreHHBIH WU
rereporeHHblii  kartanus. Ka-
TAIUTUYECKUE PEAKIIHH.
XuUMHYECKOe paBHOBECHE.
[Ipunnun Jle Hlatense.

JdemoncTpauuu. Paznuyneie TUIIBI
XUMHUYECKUX pEeaKlUi, BUAEOOIbI-
TBI 110 OPTaHUYECKOU XVMHH.
JlaGopaTopublii onbIT 1 M3yue-
HUE BIIMSHUSA PA3TUYHBIX (HaKTO-
POB Ha CKOpPOCTh XUMHUYECKHX pe-
aKIun

néaHoMy Tuny. OOBSCHATH BIHSHHE
KOHIICHTPALlMH peareHTOB Ha CKOPOCTh
TOMOTEHHBIX M TETePOTEHHBIX PEaKIIHA.
OOBICHATH BIUSHHUE PA3IMYHBIX (DAKTO-
POB Ha CKOPOCTh XMMHUYECKON PEaKIInH,
a TakKe 3HAYCHHE NIPUMEHECHHUS KaTallu-
3aTOpPOB M WHTHOUTOPOB HA IPAKTHUKE.
OOBSCHATh BIHMSHAE W3MCHEHUS KOH-
[EHTPAlUd OJHOTO W3 PEarnpyroIIux
BEIICCTB, TEMIIEPATyphl U JaBICHHUS Ha
CMEINICHUE XUMHYECKOTO PABHOBECHS

1.4. PactBops! (5 1)

PactBopel. JlucniepcHble cu-
ctembl. PactBopbrl. ['py6Go-
JUCTIEPCHBIE CHUCTEMBI (CyC-
neH3uu 1 smynscun). Komno-

UIHBIE  PacTBOpPHl  (30JIK).
Anpo3oJiu.
CriocoObl  BBIpaKEHHSI KOH-

LEHTpaluu pacTBopoB. Mo-
JsipHas KOHILIEHTpanus (Mo-
JSIPHOCTB).

ONEeKTPOIUTHL.  DIEKTPOJIH-
Tudeckas aucconuanus. Cre-
neHp gucconmanmu. KoH-
CTaHTa quccounanuu. Bopno-
pOIHBIN moOKa3aTenb. Peak-
IUA HOHHOTO OOMEHA.
I'maponus OpraHUYECKHUX
BelIEeCTB. 'maponus conen.

12. lucnepcHbie CUCTEMBI.

13. CriocoObl  BBIpa)KEHHUSI KOH-
LIEHTPAIMU PAaCTBOPOB.

14. Ilpaxmuueckas paboma 1
«IIpuroroBieHue pacTBOpoOB C
3aJJaHHOM MOJISIPHOM KOHIIEHTpa-
UACH.

15. DnexrponuTHYecKas AUCCO-
unanusa.  BogoponHblid  moKasza-
Tenb. Peakiinyu nOHHOTO 0OMeHa.
16. I'maponu3 opraHUYECKUX U
HEOPraHUYECKUX COEIMHEHU.
JlaGopaTopHusbie onbIThl 2 Onpe-
JICTICHUE PEAKLUU Cpebl YHUBEP-
CATbHBIM HWHAUKaTopoM. 3 [wia-
ponu3 coneun

XapakTepu30BaTh CBOMCTBA PA3INYHBIX
BUJIOB JIUCIIEPCHBIX CHUCTEM, YKa3bIBaTh
IPUYMHBl KOATyJIsiIUU KOJUIOMJIOB U
3Ha4Y€HHE ITOrO siBJIeHUs. Pemars 3ana-
Yy Ha IPUTOTOBJICHHE pacTBOpa OIpe-
JIEIEHHOM MOJISIPHOM  KOHLIEHTPALIUH.
I'oroBUTH pacTBOp 3aJaHHON MOJISIPHOM
KoHIeHTpauu. OOBACHATh, MOUYEMY
pacTBOpHI BEILIECTB C MOHHOM M KOBa-
JIEHTHON TIOJISIPHOM CBSA3BIO INPOBOJAT
anekTpuyeckuit Tok. Ompenenste pH
Cpellbl C IOMOUIbI0 YHUBEPCAIBHOTO
uHaukaropa. OOBICHATH C TO3UIUHN
TEOPUU IIEKTPOJIUTUYECKON TUCCOLNA-
MU CYIIHOCTh XUMHYECKHX peaKuui,
IpoTekarmux B BoxHOW cpene. Co-
CTaBJISITh IOJHBIE M  COKpAIIEHHbIE
VOHHBIE YPAaBHEHHs PEAKIUl, XapakKTe-
PHU3YIOIIMX OCHOBHBIE CBOWMCTBAa BaXK-
HEHIINX KJIACCOB HEOPraHMYECKHX CO-
eaquHeHnil. OnpenensTh peaklu cpe-
Ipl pacTBOpa coiu B Boje. CoCTaBIATh
YPAaBHEHUs peakUHWi THApPOJIM3a Opra-
HUYECKUX U HEOPTAaHUYECKUX BELECTB

1.5. DnekTpoxuMuyeckue peakuuu (4 )

DIEKTPOXUMHUYECKUE
Koppozusa meramnoB. Xumu-
Yyeckasi ¥ 3JIEKTPOXUMHUYEcKast
KOPPO3HS. DneKTpoIus.
DIIEKTPONN3 BOIHBIX PACTBO-
POB. DIEKTPOJIN3 PACIIIABOB.

17. XuMu4YecKue HUCTOYHHUKU TO-
Ka. Pan craHmapTHBIX SIEKTPOA-
HBIX ITOTEHIIAAJIOB.

18. Koppo3us metayiyioB u
peaynpexaCHHE.

19. DnekTponus.

20. KonTpoabnasi pa6ora 1 1o
teMe «Teopernueckre OCHOBBI

eé

OOBACHATP TPUHLHUI PabOTHI raibBa-
HUYECKOro 3yieMeHTa. OOBACHATH, Kak
YCTPOEH CTaHIAPTHBIA  BOAOPOIHBIN
anekrpol. llomb3oBaTecs psiiOM CTaH-
JAPTHBIX DJIEKTPOJHBIX IOTEHIUAJIOB.
OTnyaTh XMMHMUYECKYI0 KOPPO3HMIO OT
AIEKTPOXUMHUYECKOM. OOBSCHATH
MPUHIUIBI  3aIUThl  METANTHYECKUX




XUMHUN

U3IENUN OT KOPPO3UHU.

OOBACHATDH, KaKHe MPOLECChl MPOUCXO-
JAT Ha KaToA€ U aHOJE IIPU DJIEKTPOIH-
3€ paciuiaBoB U pacTBOpoB coiieil. Co-
CTaBJSITh CYMMAapHbBIE YPaBHEHHS pEak-
LAH AJIEKTPOJIN3a

2. Heopranmueckasi xumus (11 u)

2.1. Metamibl (6 9)

Meraiel. CriocoObl  moITy-
YeHUsl MeTauioB. Jlerkue u
TsDKENNbIE MeTaluibl.  Jlerko-
IUTABKUE U TYTOIUIABKHE Me-
TaJUIBL Merammyeckue
aneMeHThl A- u b- rpynm.
Menp. Luak. Turan. Xpowm.
Kenezo. Hukens. Ilnaruna.
Crnnagsl. Jlerupyrouue
nob6apku. YEpHble MeTal-
nel.  lIBeTHBIE MeTaJLIBI.
Yyryn. Crane. Jlerupo-
BaHHBIE CTAJIU.

21. OOmas XapakTepuCTHKa H
CHOCOOBI MOJTYyYEHHUS] METAJLIOB.
22. O030p METAJUIMYECKHX OJIe-
MeHTOB A- 1 b-rpym.

23. Menpb. Huuk. Tutan. Xpom.
XKeneszo, HuKENb, MIIATHHA.

24. CnnaBbl METAJIJIOB.

25. Okcuapl U TUAPOKCUABI Me-
TaJJIOB.

26. [Ilpaxmuueckas paboma 2
«Pemenne  AKCIEPUMEHTATBHBIX
3a/a4 1o reme «MeTtasuiby.
demoncTpanun. OOpasubl Me-
TaJJIOB U UX COEIWHEHUH, CIUla-
BOB. B3anmozeicTere MeTaIoB ¢
KHCIIOPOJIOM, KHCIIOTaMHU, BOJOM.
Jloka3zarenbcTBO  aM(OTEPHOCTH
ATIOMUHHUS M €ro THAPOKCHIA.
BzaumopeiicTBrie Menm M Keae3a
C KHUCJIOPOJOM; B3aUMOJICHCTBUE
MEOM U Kelle3a C KHUCIOTaMu
(cepnas, consHas). I[lomyuenue
ruapokcuoB Meau (1) u xpoma
(II), oxcuma wmenu. Bizaumo-
JCHCTBUE OKCHJIOB U THIPOKCH-
JIOB METaNIOB ¢ KucioTamu. Jlo-
Ka3aTelbCTBO aM(pOTEPHOCTU CO-
enuHeHuit xpoma (LI).

XapakTepHu30BaTh 00IIME CBOICTBA Me-
TaJUIOB U pa3bsICHATH HUX HAa OCHOBE
IIPEACTABICHUM O CTPOEHUU AaTOMOB
METaJIOB, METAJUIMYECKOUN CBSI3M U Me-
TAJUIMYECKOM  KPUCTAJLUIMYECKOM  pe-
mérke. WmmrocTpupoBarh NpuMepamu
CrocoObl MOJTYYEHHsS] METaNIOB. Xapak-
TEpU30BaTh XMUMHYECKUE CBOWCTBA Me-
tawoB |IA—IIA rpynn u amoMmuHus,
COCTaBJISITh COOTBETCTBYIOILIUE ypaBHE-
HUs peakiuii. OOBSICHIATE 0COOEHHOCTH
CTPOEHHUSI aTOMOB XMMUYECKHUX JIEMEH-
TOB b-Tpynn nepuoanveckod CHCTEMBI
. . MenneneeBa. CocTaBisiTh ypaB-
HEHUSl peakuui, XapaKTepHU3YyIOIIUX
CBOMCTBA M€Y, IMHKA, TUTAHA, XpOMa,
)kene3a.  [IpenckassiBaTh  CBOMCTBA
cruiaBa, 3Hast ero coctaB. OOBSCHSATH,
KaK M3MEHSIOTCS CBOMCTBAa OKCHAOB M
TMJIPOKCHIOB METAJIOB 110 NIEPUOAAM U
A-rpynnaM nepuoANYecKOl TaOIHIIbL.
OOBACHATH, KaK U3MEHSIOTCS CBOMCTBa
OKCUJIOB U THJIPOKCHJIOB XHUMHUYECKOTO
JJIEMEHTAa C TIOBBIIIEHHEM CTENEHU
OKHCJIGHHUSI €ro aToMa. 3aluchiBaTh B
MOJIEKYJISIPHOM UM HOHHOM BHJIE YypaB-
HEHUSl XMMHUYECKUX DPEaKINil, XapakTe-
PHU3YIOIIUX KHUCIOTHO-OCHOBHBIE CBOM-
CTBAa OKCHJIOB U THUIPOKCHJIOB METaJl-
JIOB, a TaKXe dKCIIEPUMEHTAIIBHO J0-
Ka3bIBaTh HAJIMYUE STHX CBOMCTB. Pac-
[I03HAaBaTh KaTHOHBI COJIEH C IOMO-
1[I0 KAYE€CTBEHHBIX PEaKINi

2.1. Hemeramisl (5 9)

Hemeramnsl. IIpocTeie Bemie-
CTBa — HEMEeTaJUIbl. YTiie-
pon. Kpemuwmii. Azor. ®oc-
dop. Kucnopon. Cepa. drop.

Xiop.
Kucnoruele oxcuapl. Kuc-
JOPOJCOAEPKAIIUE  KUCIIO-

Tbl. CepHasg kuciora. A30T-
Hasg Kuciaora. Bomxoponnsie
COEIMHEHMS] HEMETAJLIOB.

27. O630p HemertamwioB. CBoiicTBa
Y IPUMEHECHHE BOKHEUIITUX HEME-
TaJLJIOB.

28. OOmas xapakTepuCTHKAa OK-
CUJIOB HEMETAJUIOB M KHCIIOPOJI-
coAepkammx Kuciaor. Okuciau-
TEJIbHBIE CBOMCTBA CEPHOM U
a30THOM KucIoT. BopoponaHsie
COCIMHEHHS HEMETAILIIOB.

29. I'eHeTnyeckas CBI3b HEOpPraH

XapakTepHu3oBaTh 00IIME CBOWCTBA He-
METAJUIOB U Pa3bACHIATh UX HA OCHOBE
[IPEACTABICHU O CTPOECHHHM aToMa.
HazpiBaTh 005aCTH HpPUMEHEHUS BaX-
HEWIIMX HEMETAUIOB. XapakTepu3o-
BAaTh CBOMCTBA BBICIIMX OKCHJIOB HEME-
TAJUIOB U KHUCJIOPOACOAEPKALUX KHC-
JIOT, COCTAaBIIATb YPAaBHEHHUS COOTBET-
CTBYIOUIMX PEAaKIHi U OOBACHATH UX B
CBETE MPEACTABICHUN 00 OKUCIUTENbH




HHYECKHX M OPraHHyeckux Be-
IECTB.

30. llpakmuyeckas paGoma 3
«PemmeHne IKCICPHMEHTANBHBIX
sajad no reme «Hemeramnsm,

31. Kourpoasuas patora 2 o
Teme «Heopraunyeckas XuMusy.
Jemoncrpaman. OGpasibl HeMe-
rantos. Monenn kpucranimye-
CKHX peinéTok anmasa u rpadu-
ta, Ionyyenne aMmuaKa i XJio-
POBOIOPO/A., PacTBOPCHHE HX B
BOJIC, JIOKA3ATCIBCTBO KHCIOTHO-

OCHOBHAIX CBOHCTE 3THX BEIICCTB.

CiKHrasne yris H cepbi B KHCIIO-
pofe,  onpeaeneHHe XHMHYE-
CKHX CBOHCTB NPOAYKTOB Cropa-
nus. BianmozelicTeue © Menbio
KOHIEHTPHPOBAHHON CepHO Ki-
CJI0THI, KOHUEHTPHPOBAHHON M
pa30aBicHHON a30THOH KHCIOTHI

BOCCTAHOBHTENLHBIX PEAKIHAX H AIeK-
TponuTHUCCKOl Aucconnainn, Cocras-
JISTh YPABHEHHA PeaKituii, XapaKTepu-
IYIOMIHX OKHCIHTE/IbHBIE CBOHCTRA
CepHOM M a30THOI K1HCa0T. Xapakreph-
30BATEH HIMCHCHHE CBOMCTR /IETYYHX
BOZOPOIHBIX COCAHHEHHH HeMETaNI0B
10 Neproy B A- rpyniaM nepuouye-
cKoit cucTeMbl. JIOKA3bIBaTh R3AHMO-
CEA3b HEOPraHHYCCKHX H OPraHHYeCcKuX
coenuncHuit. COCTaRNATL YpaBHEHHs
XHMHYECKHX PeaKituii, OTpaKaroIHX
B2AHMOCEA3b HCOPraHHYECKHX H Opra-
HHYCCKHX BCUICCTB, OOBLACHATE HX Ha
OCHOBEC TCOPHH HIEKTPOTHTHUCCKOH
JIHCCOIMAITHH | TIpecTaB/ieHuit 00
OKHCITHTEABHO-BOCCTAHOBHTETBHBIX
npoueccax. Ipakriiecks pacnosta-
BaTh BELICCTBA C NOMOILIO KavecT-
BEHHBIX peakiluii Ha aHHOHbI

3. Xumvus u xn3ns (3 9)

XHMHAYECcKas NpoMbILIIeH-
HOCTh. XHMHYECKas TEXHO-
norus, YépHas Meraniyprus.
Jlomennas neus. Arnomepa-
st Kuenopoaastil KOH-
peprep. beloTxoaHoe npons-
BOJCTBO.

DKONOIHHECKHUT MOHHTO-
paHr. [penensno gonycru-
Mbi¢ KOHICHTPALHH

32, XHMHS B MPOMBILILIIEHHOCTH,
[TpuHUMIB XHMHYECKOTO NPOH3-
BOJICTRA. XHMHKO-
TCXHONOTHYCCKHE NPHHIHAbI
NIPOMRITILIEHHOTO TIOTYHeHHS Me-
tamos. [Tpon3poacTBO uyryHa u
CTal.

33. Xumua B OpiTy. XEMuyeckas
NPOMBIIUICHHOCTDL H OKPY/KAKO-
Ias cpesa.

34. Urorossiit ypok no kypey
xumun 11 Kracea.
Jemoncrpanun. Obpasis
cpeacts ObITOBOH XUMMKH, HHCT-
PYKIHH 110 HX TIPHMEHEHHIO

OObACHATH HAVYHBIE NPHHIMITEL HPO-
H3BOZICTBA HA IPHMCPE [POH3BOACTBA
CCPHOI KHCIO0THL.

[lepeuncaaTs NPHHEIMNLL XHMHYECKOTO
POH3BOACTBA, HCMOTb3YEMBIE TPH 110~
AYYEHHH YYTVHA.

CocTarnsTh YPaBHCHHA XHMHYECKHX
peaKimi, NPOTEKAIOUINX MPH Momyye-
HHH YYTYHA H CTATH.

Cobmonate npasiia GesonacHoi pa-
GoThI CO cpeacTBaMy GRITOBON XHMHH,
OOBLACHATE NPHYHHLI XUMHYECKOTO
3arpASHCHHA BO31YXA, BOJOEMOB H
noun

COI'JIACOBAHO
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