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L. Ilnanupyemble pe3yabTaThl 0CBOGHHS NMpeaMeTa

DOenepanbHbIi rocyapCTBeHHBIN obpazoBaTebHbIH CTaHIapT
IpenycMaTpruBaeT M3ydeHHe Kypca XUMHH B cpenHell (TIONHOM) IMKole Kak
COCTaBHOM YacTH IpeaIMETHON 001acTh «ECTeCTBEHHOHAYYHBIE TPEIMETHIY.

CormacHo 00pa3zoBaTeIbHOMY CTaHAApTy IVIaBHBIE LEIH CpPeaHero
obmiero 0Opa3oBaHUsL:

° (hopMUpOBaHKE IEJIOCTHOTO MPEACTABIEHUS O MHUPE, OCHOBAHHOI'O
Ha IPHOOPETEHHBIX 3HAaHUAX, YMEHHSIX U CIIoco0ax AesTeIbHOCTH;

° npuoOpeTeHre ONBITa pPasHOOOpa3HO# [MesATeNbHOCTH, OIBITa
TIO3HAHUA U CAMOIIO3HAHNUS;

® MOArOTOBKA K OCYINECTBIEHHMIO  OCO3HAHHOrO  BbIOopa
MHIMBUIYaIbHOM 00pa3oBaTeNbHON MITH TPOGhECCHOHABHON TPASKTOPHH.

OcoOeHHOCTH comep)xaHWs YIIyOJIeHHOrO OOydeHHs XHUMHH B CpEIHEei
(monmuo#) 1mKoje OOYCIOBJIEHBI CHEHM(PHUKOH XMMHHM Kak HayKH H
nocTaBieHHbIMUA IHensMu. (OCHOBHOH coxepKaTelbHOM 3ajadedl XUMHU
ABJISIIOTCS MU3ydeHNEe COCTaBa U CTPOCHHS BEIIECTB, 3aBUCHMOCTH UX CBOMCTB OT
CTpPOEHHs, MOJIydeHHE BEIIEeCTB C 3aJaHHBIMH CBOMCTBaMH, HCCIEIOBAaHUE
3aKOHOMEPHOCTEH XMMHYECKUX peakUWd W IyTel ympaBlIeHHs AMH B LEIAX
NOJIy4€HHUS HYKHBIX 00IIECTBY BEIlECTB, MAaTEPUAIOB, SHEPIUH.

B pesyabrare m3ydeHusi yyeOHOro mnpeamera «XvUMHSD» Ha YPOBHe
cpeaHero odmero o0pa3oBaHMs:

BrinyckHuk Ha 6230BOM YpPOBHe HAYYHTCSH:

- pacKpelBaTh Ha MpUMEpax poib XUMHH B (OPMUPOBAHHU
COBPEMEHHOW Hay4yHON KapTHHBI MHpa M B TNPaKTHYECKOM HeATENbBHOCTH
YeJI0BeKa;

- NEeMOHCTPUPOBATh Ha IPUMEpax B3aMMOCBS3b MEXKIY XUMUEH H
OPYTMMH €CTECTBEHHBIMU HayKaMu;

s pacKpeIBaTh Ha IMpUMeEpax I[IOJOKEHUS TEOpPUH XHUMUYECKOIro
ctpoenus A.M. bytneposa;

- noHuMaTe  Qusmueckuét  cmeicn  [lepuoguueckoro  3aKoHa
J.N. MenneneceBa M Ha €ro OCHOBE OOBICHATE 3aBHCHMOCTbL CBOMCTB
XUMHYECKAX 3IIEMEHTOB W 00pa30BaHHBIX MMM BEIIECTB OT 3JIEKTPOHHOIO
CTPOEHUS aTOMOB;

- OOBACHATH IPUYMHBI MHOro00pa3us BEIIeCTB Ha OCHOBE OOIIHX
IIpe/CcTaBIeHnH 00 X COCTaBe M CTPOCHHH,

- IPUMEHATh  [paBUIa  CHCTEMATHYeCKOM  MeEeKIyHApOIHOU
HOMEHKJIATYyphl KaKk CpelcTBa pa3/IMYCHUs U MOCHTU(DUKAIMK BEIIECTB MO HX
COCTaBy U CTPOEHUIO;

— COCTaBNIATh  MOJIEKYJISPHbIE M CTPYKTYypHbIE  (OPMYJIBI
OpraHMYecKUX BEIIECTB KaK HOcUTeled MH(QOpMalUHW O CTPOSHHH BEIeCTBa,
ero CBOMCTBAxX ¥ NMPUHAJIEKHOCTH K OIpe/IeJIEHHOMY KJIACCy COeIHHEHHUIH;

— XapaKTepHU30BaTh OpraHUYEeCKHe BELECTBA II0 COCTABY, CTPOEHHUIO
W CBOMCTBaM, yCTaHaBIIUBATh IIPUUNHHO-CIIEACTBEHHBIE CBA3H MEXIy NaHHBIMU
XapaKTepUCTUKaMU BeLeCTBa,;



- IPUBOAUTE TIPUMEPHl XUMHUYECKMX peaKklHi, pacKpbIBAIOIIUX
XapaKTepHble CBOMCTBA THUIHMYHBEIX IPEICTABUTENEH KIIACCOB OPraHMYECKHX
BEIIIECTB C LEJIbI0 UX UACHTH(DUKAINYA U 00BICHEHHS 00JIaCTH IIPHMEH CHUS;

- IIPOTHO3UPOBATH BO3MOKHOCTH IPOTEKAHUS XHUMHUYECKHX peaKITHit
Ha OCHOBE 3HaHWH O THIIaX XMMHYECKOH CBS3HM B MOJEKYJaX PEearcHTOB W WX
PEeakIMOHHOM CocOOHOCTH;

- HCIIOIb30BaTh 3HAaHUA O COCTaBe, CTPOEHUH M XUMHUYECKHX
CBOWCTBaX BEIIECTB JUIsi 0E30IMacHOTO TPUMEHEHHS B IMPaKTHYECKOH
e TeIbHOCTH;

— IPHUBOIUTE MPUMEPHI MPAKTHYECKOTO HMCIOJIB30BAHUS MPOIYKTOB
nepepaboTku HeTH U MPUPOIHOrO rasa, BBICOKOMOJIECKYIAPHBIX COCIUHEHHH
(monMaTUIIeHa, CHHTETHYECKOI0 KaydyKa, alleTaTHOTO BOJIOKHA);

- IIPOBOIHTEL OIIBITHI IO PACIIO3HABAHHIO OPTaHMYECKHUX BEIIECTB:
TIIMIEPHHA, YKCYCHOM KHCIIOTBI, HENMpPENeNbHBIX XUPOB, TIFOKO3BI, Kpaxmana,
OeJIKOB — B COCTaBE IMUIIEBBIX MTPOAYKTOB M KOCMETHYECKHX CPEACTB;

— BJIANETh MpaBHJIaMH W TIpHeMaMH Oe30macHod paboTel ¢
XUMHUYECKAMHU BeIeCTBaMHU U 1ab0opaTOPHEIM 000pyI0BaHUEM;

- YCTaHABIIUBATh 3aBUCHMOCTE CKOPOCTH XHUMHUYECKOW peaklIuu H
CMEIIEHMS XHMHYECKOIO DPaBHOBECHS OT pas3iH4YHBIX (AKTOPOB C IEIBI0
OTIpe/IeIeHHs ONTUMAIBHBIX YCIOBUM MPOTEKAHUS XUMUIECKHUX MPOIECCOB;

- IPUBOIKUTE TPUMEPHI THUAPOJIH3a COJIeH B MOBCEIHEBHOW >XHU3HU
YelI0BeKa,

- TIPUBOIUTE MPUMEPEI OKUCITHTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIIui
B IIPUPOJIE, IPOU3BOICTBEHHBIX IMPOLIECCaX U XU3HEESITEIBHOCTH OPraHU3MOB;

- IPUBOIUTE MPUMEPHl XUMHYECKHX pEaKIyi, pacKphIBAIOIIKX
o0Ire XUMHYECKHE CBOUCTBA IIPOCTHIX BEMIECTB — METAJLIOB M HEMETAJLIOB;

- IPOBOMMUTE pacyeThl Ha HAXOXIEHHE MOJIEKYJIApHOH (HOpMyIEI
YIIIEBOJIOPO/A 0 IMPOAYKTAaM CrOPaHHUs U IO €ro OTHOCHTEIHHOH IIOTHOCTH H
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIUX B €r0 COCTaB;

- BIaZeTh TIpaBHJIaMH  OE€30TacHOTO oOpallleHWss C  eIKHMH,
TOPIOYUMH ¥ TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAME OBITOBON XUMUH;

- OCYIIECTBIIATh MOMUCK XUMHUYECKOW HWH(OpPMANMK II0 Ha3BaHUIM,
HIEHTH(QUKATOPAM, CTPYKTYPHEIM (DOpPMYIIaM BEIeCTB;

- KPUTHYECKH OIIEHWBAaTh M HMHTEPIPETHPOBATH XHUMHYECKYIO
MH(OOPMAIIHIO, COAEPIKAIIYIOCS B COOOIIEHHIX CPEACTB MacCOBOH HH(pOPMAIIHH,
pecypcax HHTepHeTa, HAyYHO-IOMYJISPHBIX CTaThIX C TOYKH 3pEHHUS
eCTeCTBEHHO-HAay4YHOW KOPPEKTHOCTH B MENAX BBIABIEHHUS OIIHOOYHBIX
CyXaeHu#t u GopMUpOBaHUS COOCTBEHHOM ITO3UIUH;

- MPEJCTaBJIATh IIYTH pEIleHus TI00albHBIX MpobieM, CTOSIUX
nepen YeJ0BeYeCTBOM: DKOJIOTUYECKUX, SHEPreTUYECKHX, CHIPHEBBIX, U POJIb
XMMHH B PEIIEHHH dTUX TPobIIeM.

BBIHYCKHHK Ha 0a30BOM YPOBHE NOJYYHT BO3MOXKHOCTG HAYIHTBCH:

= unnrlocmpupoeams  Ha nNpuUMepax CmAHOG/IEHUe U 360HI0YUI0
OpE‘CIHMQECKOﬁ XUMUU KAK HAYKU HA pPA3TUYHBIX UCHMOPUYECKUX IMAndx ee
paszeumiu,



- UCNONIL306AMb  MEMOObl HAYYHO20 HNO3HAHUA WNpPU  BbINOJNHEHUU
npoekmos U YuebHO-UCCIe008ameNbCKuX 3a0ay N0 U3YUEHUI0 CBOUCMS,
cnocobo8 noayienus U pacno3HABAHUS OP2AHUYECKUX BEUjeCTNE,

— 00BACHAMb NPUPOOY U CHOCObbL 0OPA30EAHUL XUMUYECKOU CBA3U.
KOBANEHMHOU (NONSPHOT, HENONSAPHOU), UOHHOU, MEMANTUYECKOU, 8000POOHOU —
¢ Yenvio onpedesieHus XUMULECKOU aKIMUBHOCU 8EUieCs;

— YCmanaenueams — 2eHemu4eckyro  cefa3b  Mexcdy  Kiaccamu
opaanuyeckux eewjecme O O0DOOCHOBAHUS NPUHYUNUANbHOU B03MONCHOCHIU
NOLYYeHUsA OP2AHUYECKUX COeOUHEeHUN 3a0aHH020 COCINABA U CIMPOEHUSL,

- YCMAaHABIUBAMb 83AUMOCEA3U Mexcdy Gakmamu u meopuetl,
NPUYUHOU U CleOCmeuemM Npu aHanusze npobreMHulx cumyayui u obocHosanuu
APUHUMAEMBIX PeUleHUl] Ha OCHOBE XUMUYECKUX 3HAHUIL.

BrinyckHuK Ha yriiy0JieHHOM YPOBHEe HAYYHTCH:

- pacKpelBaThb Ha MpUMepax pojb XUMHH B (OPMHUPOBAHUU
COBPEMEHHOW Hay4YHON KapTHHBl MHpa H B IIPAaKTHYECKOH HesATeIbHOCTH
YeJI0BEKa, B3aUMOCBA3b MEX]Iy XUMHUEHR U APyTUMH €CTECTBEHHBIMH HayKaMH;

- HJUTIOCTPUPOBAaTh Ha IpPUMEpax CTAHOBIEHHE M 3BOJIOLHUIO
OpPraHWYECKOM XMMHH Kak HayKd Ha pa3jIduHbIX HCTOPHUYECKHUX STalax ee
pa3BUTHS,

- yCTaHaBJIUBATh IIPUYUHHO-CIIEICTBEHHBIE CBSI3H MEXIY CTPOEHHEM
ATOMOB XWMHMYECKHX DJJIEMEHTOB M II€PUOJAMYECKUMM H3MEHEHHEM CBOKCTB
XAMHYECKHX JJIEMEHTOB H HX COeIWHEeHHWIH B COOTBETCTBHH C IIOI0XKEHUEM
XAMHUYECKHX 3JIEMEHTOB B IEPHOJHUUECKON CHCTEME;

— aHaNM3HUPOBATh COCTaB, CTPOCHHE U CBOMCTBA BEILECTB, IIPUMEHSISI
MOJIOKEHUSI OCHOBHBIX XHUMHYECKHX TEOpHil: XHUMHUYECKOTO0 CTPOCHHUS
opraHudeckux coenmuHeHuid A.M. ByTiepoBa, cTpoeHHs aToMa, XHMHYECKOH
CBSI3U, 3JIEKTPOIUTHYECKON OTUCCOLMAIMU KUCIOT U OCHOBaHUM; yCTaHABIIHBATh
MPUYUHHO-CISACTBEHHBIE CBS3H MEXIY CBOMCTBAMH BEIECTBA U €TI0 COCTaBOM
U CTPOCHHEM;

- IPUMEHATh IpaBuja CHUCTEMATUYECKOU MEeXIYHapOIHOH
HOMEHKJIATYphl KaK CPeACTBA pa3ludeHUs U HICHTU(UKAIUMH BELIECTB I10 HX
COCTaBY U CTPOEHHUIO;

- COCTaBIISATh MOJIEKYJISIpHEIE U CTPYKTYpHBIE (popMy b
HEOPraHUYeCKHX H OPraHMYeCKWX BEIeCTB KaKk HOCHTeled HH(MOpMalud O
CTPOSHHH BEIeCTBa, €ro CBOWCTBAxX M IMPUHAIEKHOCTH K OIPENEIECHHOMY
KJIacCy COEMHEHHH;

— 0OBSICHATH TPUPOAY M CIOCOOBI 00pa30BaHHUSA XUMHYECKOH CBS3H:
KOBaJleHTHOH (ITOJIAPHOM, HENOJIAPHOH ), HOHHOM, METaIIIMYeCKOH, BOJOPOIHOM
— C IIeJTBIO OTIpeIe/IeHHs] XUMHAYEeCKOH aKTUBHOCTH BEIIECTB;

- XapaKkTepu30BaTh (HU3WYCCKHE CBOMCTBA HEOPraHHYECKHX H
OpPraHWyYecKUX BEIIeCTB W yCTAaHaBJIUBaTh 3aBUCHMOCTb (DM3MYECKHX CBONCTB
BEIECTB OT THIIA KPUCTAJUNIMYECKOH PEIIETKH;

- XapaKTepru30BaTh 3aKOHOMEPHOCTH B M3MEHEHMHM XHMHYECKUX
CBOMCTB IPOCTBIX BEIIECTB, BOJOPOJHBIX COEIUHEHHH, BBICIIHX OKCHIOB H
THIPOKCHIOB;



- IPUBOAUTE TPUMEpPHl XWUMHUYECKHUX peakIii, pacKphIBAIOIINX
XapaKTepHble XUMUYECKHe CBONCTBA HEOPTaHUYECKUX U OPraHUYECKUX BEIECTB
M3y4YeHHBIX KIJIACCOB C IEJNBI0 WX WACHTH(OUKAIWH W OOBSICHEHHS 00JacTH
PUMECHECHHUS;

— ONpeneNsITh MeXaHH3M peakUWd B 3aBUCHMOCTH OT YCJIOBUH
MPOBENIEHUS] pEeaKkluu ¢ IPOrHO3UPOBATh BO3MOXHOCTb  IIPOTEKAHUS
XUMHYECKMX peakluil Ha OCHOBE THINA XUMHYECKOH CBSA3M M AKTUBHOCTH
peareHToB;

— YCTaHaBIMBATh  3aBHCHMOCTh  PEaKIMOHHOH  CIOCOOHOCTH
OpraHuYecKUX COeNMHEHHH OT XapakTepa B3auMHOIO BIUSHHS aTOMOB B
MOJIEKYJIaX C e TPOTHO3UPOBAHUSA MMPOIYKTOB PEaKIINH;

— YCTaHaBIIMBATh 3aBUCUMOCTH CKOPOCTH XHMHYECKOH pPEakIuu |
CMEINEHHs XHMHYECKOrO DaBHOBECHS OT pa3iugHbIX (aKTOpPOB C IIENBI0
OIIpe/ieNleH s ONTUMAIbHBIX YCIOBUH IPOTEKaHHs XUMHYECKUX IIPOLECCOB;

- YCTaHaBAMBaTh  TEHETUYECKYK)  CBs3b  MEXAYy  KilaccaMu
HEOPTaHWYECKHX W OPTaHWYECKUX BEIIECTB I 000CHOBaHMS MPUHIUIIUATILHOM
BO3MOYKHOCTH IIOTYYCHHUs HEOPraHWYecKHX M OpraHNdecKHX COeIHHEHHUN
3aJaHHOT'0 COCTaBa U CTPOCHMS;

- OA0MpaTh PEarcHTHI, YCIOBHUS U ONPEAeNsTs IPOLYKTHl peaKiui,
TIO3BOJISIONIAX ~PEalU30BaTh J1ab0paTOpHbIE ¥ IPOMBIILUIEHHBIE CIIOCOOBI
TOJTyYEHHUs BXKHEHIINX HEOPTaHUUIECKUX U OPraHN49eCKHUX BEIIeCTB;

- ONpenesATh  XapakTep Cpelbl B  pesylbTaTe  THApOIHU3a
HEOpPraHWYEeCKMX M OpPraHWYEeCKUX BEIIeCTB U IPUBOAHUTH IPUMEPHI IHAPOIIU3a
BEI[ECTB B IIOBCEJHEBHOM JKU3HH 4YeJOBEKa, OWOJOTHYECKHX OOMEHHBIX
IIpoleccax v MPOMBIIIIEHHOCTH;

- IPUBOIUTE IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEaKIIAN
B IIPUPO/Ie, IPOU3BOACTBEHHBIX IIPOIIECCAX U KU3HEAEATEIBHOCTH OPraHu3MOB;

— 000CHOBBIBATh NPAKTHYECKOE HCIIONE30BAHHE HEOPraHUYECKUX HU
OpPraHHYeCKHX BELIECTB M UX PeaKIiil B MPOMBIIIIEHHOCTH U OBITY;

— BEITIOJTHATE XUMHWUYECKHH SKCIEPHMEHT II0 pPACIO3HABaHUIO W
MOJYyYeHHI0 HEOPraHW4YeCKHMX M OpPraHuYeCKHX BEUIECTB, OTHOCAIIUXCA K
pPa3IMYHBIM KJIaccaM COEIWHEHHI, B COOTBETCTBUHU C MpaBUIIaMH U IPHUEMaMH
Oe3omacHod paboTel ¢ XMMHYECKHMH BeEIIeCTBaMH H J1abDOpaTOpHBIM
obopynoBaHueM;

- IIPOBOAWTE PacueThl Ha OCHOBE XUMUYECKUX (POPMYJl U YpaBHEHUN
peaxiuii: HaxoXKJ(eHHe MONEKYISIpHOH (GOPMYIbl OPraHHMYeCKOro BEILEecTBa I10
€ro IUIOTHOCTH M MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIHX B €r0 COCTaB, WX IO
IPOAYKTAaM CrOpaHus; pacueTbl MAacCOBOM JoJM (MacChl) XHMMHYECKOI'O
COEHHEHNsI B CMECH, pacueThl Macchl (oObeMa, KOJMYecTBa BEIIECTBA)
IPOLYKTOB PEaKI[HH, €CJTH OIHO U3 BEIIECTB JaHO B M30BITKe (MMeeT IPHUMECH);
pacyeTsl MacCOBOW WM OOBEMHONM JONMM BBIXOJAAa MPOJAYKTa peakIMd OT
TEOPETHYECKH BO3MOXKHOTO; pacyeThl TEIIOBOro 3¢ dexkra peakluH; pacyeTsl
00BEMHBIX OTHOIIEHHH Tra3oB NpPH XWMHYECKUX PEaKLUsX; PacdeTbl MaccChl
(o0BeMa, KoMMYecTBa BelllecTBa) IMPOAYKTa peakIdd, €ClIM OJHO M3 BEeIeCTB
JI@aHO B BHJE pacTBOpa C ONPENENeHHOH MaccoBOH JOIEH pacTBOPEHHOrO
BEIIIeCTBa;



= UCIIOJIb30BaTh METOIBI HAyYHOr'O II03HAaHWS: aHaJW3, CHHTE3,
MOIEIMPOBAHIE XMUMUYECKUX MPOIECCOB U SBICHUH — NPU pelleHuy y4eOHO-
HCCIIeIOBAaTeILCKUX 3aad 110 HM3YyYEHHUIO CBOMCTB, CIIOCOOOB MOIY4YEHHUS H
pacro3HaBaHUs OPraHUYECKUX BEIECTB;

- BIIQIEeTh IpaBuUiiaMd Oe3omacHoro oOpamieHdus C  eOKAMH,
TOPIOYHMMHE U TOKCHYHBIMU BEIIeCTBaMH, CPeICTBaMU ObITOBON XUMUH;

- OCYILECTBJISITh MOUCK XUMHUYECKOW HH(OpMalMM 10 Ha3BaHUSIM,
HIEHTHDHKATOPAM, CTPYKTYPHEIM GOpMyIaM BEIIEeCTB;

- KpPUTHYECKH OLEHWBATh M HHTEPIPETHPOBATH XHUMHYECKYIO
HH(OPMALIUIO, COAEPKAIIYIOCS B COOOIIEHUSX CPEICTB MacCOBOH HHPOPMAaLHH,
pecypcax HMHTepHeTa, HAy4YHO-IONYJAPHBIX CTaTbsAX C TOYKH 3peHUS
€CTECTBEHHO-HAyYHOH KOPPEKTHOCTH B IENSX BBISIBIEHWS OIMMOOYHBIX
CYXIeHHH 1 GOpMHPOBaHHUS COOCTBEHHON MMO3UIINH;

— yCTaHABIMBATh B3aUMOCBS3M MeXIy (akTaMH H© TEOpHUeH,
MPUYWHOM U CIIENCTBUEM IIPH aHalIu3e MpoOIeMHBIX CUTyalllii 1 0O0CHOBaHUU
IPUHHAMAEMBIX PEIIEHUH Ha OCHOBE XUMUYECKUX 3HAHUH,

- NPeICTaBIATh IIYTH peIleHUs TII00albHbIX HpoOiaeM, CTOSAIIUX
Iepe] YeJI0BEYECTBOM, U IEPCIEKTUBHBIX HANIPaBICHUH PasBUTHUS XUMHYECKHX
TEXHOJIOTHH, B TOM YHCII€ TEXHOJIOTHH COBPEMEHHBIX MAaTEpUAIOB C pa3IiYHON
(DYHKIIMOHAIBHOCTREO, BO300OHOBIISIEMBIX HMCTOYHUKOB CBHIPhS, MEpepabOTKH U
YTAITH3AIHAN TPOMBIIIIEHHBIX U OBITOBBIX OTXOIOB.

BeinyckHuk Ha yriay6/JeHHOM YpPOBHe TWOJYYHT BO3MOXHOCTh
HAYYHThCH:

= Gopmynuposams yenv UCCIe008aHUs, BbIOGU2AMb U NPOBEPAMD
9KCNEPUMEHMANbHO 2UNOME3bl 0 XUMUYECKUX CBOUCBAX BEUJECINE HA OCHOBE UX
cocmasa u Cmpoenus, uUx cnocOOHOCIU BCMYNAMb 8 XUMUYEeCKue peakyuu, o
xapaxkmepe u NpoOYKMAxX pasudHblX XUMUYECKUX pearyl,

— CaMOCMOAMENbHO — WIAHUPOBAMb U NPOBOOUMb  XUMUYECKUE
9KCHepumenmul ¢ cobnrodenuem npasun 6e3onacHol pabomel ¢ 8eujecmeami U
nabopamopreim 060pyoosanuem,

- UHIMEepNpemupo8ams OaHHble O COCMABE U CMPOEHUU Beujecims,
NONYYeHHblE ¢ NOMOUBIO COBPEMEHHBIX (PUSUKO-XUMULECKUX MEMOO08,

= ONUCHIBAMb  COCHMOAHUE JNeKMpOoHA 8 amome HA OCHOGE
COBPEMEHHBIX KBAHMOBO-MEXAHUUECKUX NPeOCmasneHuli 0 CHPOEHUU amoma
0715 0OBACHEHUS PE3YTbMAMO8 CHEKMPATbHO20 AHANU3A BEUJeCtnE,

- Xapaxmepuzoeams poib A30MOCO0EPHCAUUX 2eMEPOYUKTULECKUX
COEOUHEHUN U HYKNEUHOBBIX KUCIOM KAK BANCHEUUUX OUON02UYECKU aKIMUEHBIX
geuyecms;

- NPOSHO3UPOBAMb  BO3MOINCHOCHL  NPOMEKAHUS — OKUCIUMENbHO-
BOCCMAHOBUMENbHLIX — peaKyuti,  Nexcaujux 8 OCHO8e NPUPOOHbIX U
NPOU3BOOCTNEEHHBIX NPOYECCOS.

IlpeomemHubimu  pe3yiomamamu  usyueHus Xumuu Ha YyenybreHHoM
Ypo8He Ha CmyNneHu cpedHe20 (NoaHo20) 0buje2o 06paz08anus ABNAIOMC!



1) 3HaHUe (NOHUMAHUE) XApaKmepHvlX HNPUSHAKO8  BAMCHEUUIUX
XUMUYECKUX HNOHAMUL: BEUjecmeo, XUMUYEeCKUl SNeMEeHMm, amoM, MONEKYad,
OMHOCUMENbHbIE AMOMHbIe U MOJNEKYIAPHblE MACCul, UOH, U30MONGL
XUMUYECKAs. C6:A3b  (KOBANEHMHAS NONAPHAS U  HENONApHAA, UOHHAA,
Memannuyeckas, 8000po0HAs),  3IeKMpPOOMPUYAMENbHOCHb,  AILOMPONUL,
BANEHMHOCINb, CMENeHb OKUCTEHUS, MONb, MONAPHASL Macca, MONAPHLIL 06beMm,
8euUjeCcmea UOHHO20, MONEKVIAPHO20 U HEMONEKYNAPHO20 CIPOEHUS, PACmEopbL,
SNEKMPONUmMslL U HEeINEeKMpOIUmsl,  dNEKMPONUMUYECKAs  OUCCOYUAYUA,
2UOpoNU3, OKUCIUMENs U BOCCMAHOBUMEND, OKUCIEHUe U 60CCMAHOENEHUe,
S/IeKMPONU3, CKOPOCMb XUMUYECKOU peakyuy, Kamanuzamopvl U Kamanius,
obpamumocms  XUMUYECKUX peakyuli, Xumuueckoe pagHoeecue, CMeujeHue
pasHosecus,  menaogou  sghghexm  peaxyuu,  Y2nepoouwlii  cKenem,
PYHKYUOHATbHASR 2DYNNG, U3OMEPUS (CMPYKMYPHAS U NPOCMPAHCMBEHHAA) U
20MONO2USA, OCHOBHbIE MUNbL (COCOUHEHUS, PA3NONCEHUS, 3ameujeHus, 0bMmeHa),
6UObl (cudpuposanus u O0e2udpupoeanus, uopamayuu u O0e2uopamayui,
nonumMepusayuu U O0enoNuMepu3ayul, NONUKOHOEHCAYUU U U3OMEepU3ayuUl,
Kamanumuyeckue u HeKamanumuyecKue, 20MO2EHHble U 2emepozeHHble) U
PAsHOBUOHOCMU  ((hepmeHmamuensie, 20peHus, Smepupurkayul, KpexuHaa,
pugopmunea) peakyuil 6 HeOP2AHUYECKOU U OP2AHUYECKOU XUMUL, NOIUMEPDL,
buonozuyuecku aKxmueHvle coeOUHeHUs,

2) BbIABICHUE B3AUMOCEA3U XUMUYECKUX WNOHAMUU Ol 0ObACHEeHUs
cocmaesd, CHpPOEHUA, CBOUCME OMOENbHBIX XUMUUECKUX 00beKmos U ﬂGﬂéHMﬁ,‘
3) NpUMEHEHUE OCHOBHbIX NONONCEHUU XUMUUECKUX meopuﬁ: meopuu

cmpoenus amoma U xumuueckou ceasu, Ilepuoduyeckozo 3aKoHa U
IHepuoouueckoii cucmemuvl xumudeckux anemenmoe [. H. Menoeneesa, meopuu
SNEKMPONUMULECKOU OUCCOYUAYUY, NPOMOHHOU MeOopUuU, Mmeopuu CmpOoeHUs
Op2aHutecKux coeouHenull, 3aKOHOMEPHOCMel XUMUYECKOU KUHemuKy — OJif
aHanuza cocmaeqa, CMpoeHus U CB0UCME BeUieCNE U NPOMEKAHUA XUMULECKUX
peaxyuii; 4) ymenue Kiaccu@uUYUpOBamMb HeOpaHU4eCcKue U OpaHUYecKue
geuyecmea no pasiuiHblM OCHOBAHUAM,

5)  ycmaHo8NeHue 83auMocesnzell Mmedxncoy COocmasoMm, CmpoeHueMm,
CBOUCMBAMY, NPAKINUYECKUM HNPUMEHEHUeM U HNOAYYeHUeM  BAMNCHEeUuUX
geujecms,

6) 3HAHUE OCHO8 XUMUYECKOU HOMEHKIamypvl (MPUBUANLHOU U
MENCOYHAPOOHOU) U YMeHUe HA36amb HeopeaHuiecKue U opeanuiecKue
coeOuHeHUs no opmyne u Haobopom;

7 onpedenenue: BANEHMHOCMU, CIMENEHU OKUCTeHUs XUMUYECKUX
S/1eMEHMO8, 3apA008 UOHO8, U008 XUMUYECKUX CBA3€el 8 COCOUHEHUAX U MUNOE
KPUCMALIUYECKUX PeUlemoK, NpPOCMPAHCMBEHHO20 CMPOEHUS MONeKYl, Munad
eudponusza u xapaxmepa cpeodvl B00HBIX pPACMBOPOE CONel;, OKUcIumens u
80CCMAHOBUMENS, OKUCTEHUSL U BOCCTMAHOBNEHUSA, NPUHAONEICHOCIU BEUeCINE K
PA3NUYHbIM KAACCAM HEOP2AHUYECKUX U OP2AHUYECKUX COeOUHEHUl, 20MON0208
U U0MEpPo8;, MUN08, BUO08 U PAIHOBUOHOCMEN XUMUYECKUX peaKkyuu 6
Heop2aHUu4ecKou U Op2aHUYeckou Xumuu,

8)  YMeHue Xapakmepuzoeamv. S-, p- U d-s71emMeHmbl NO UX NOJONCEHUIO
¢ Ilepuooduueckou cucmeme []. H. Mernoeneega; obujue xumuyeckue ceoncmea
npoCMbIX 6eujecms — Memanios U HeMemaninoe;, Xumudeckue ceoucmed



OCHOBHbBIX KIACCO8 HEOP2aHUYecKUx U OpP2aHUYyecKux COoeOuHeHuu 8 niawe
0bugezo, 0cobennozo 1 eOUHUYHO20,

9) obvAcHeHUe.! 3a8UCUMOCHU CBOUCNE XUMUYECKUX NeMEHNO8 U UX
coedunenuti om nonodcenus snemenma 6 Ilepuoouuecxou cucmeme JI. H.
Menodeneesa;,  npupoder  xumuueckon — céa3u  (UOHHOU,  KOBANEHMHOI,
MeMAnIuYecKkol, 8000pPOOHOU); 3AGUCUMOCIIU CBOUCME HEOP2aHUYeCKUX U
OP2aHUYECKUX BEUjeCne Om UX COCMABA U CMPOEHUA; CYUWHOCMU U3YUEHHBIX
6UO008 XUMUYECKUX PeaKyull: >1eKmMpoNumu4eckou Ouccoyuayul, uUOHHO20
0bMeHa, OKUCTUMETbHO-80CCHMAHOBUMENbHIX, BIUAHUL PA3TUYHBIX HAKMOPO8
HA CKOPOCHMb XUMUYECKOU peakyuu U Ha cMelujeHue XUMUYECKO20 PAaBHOBeCUs;
MeXAHU3IMO8 NPOMEKAHUS PeaKyuli Mexcoy Op2aHu4ecKUMU U Heop2aHuiecKumu
geuyecmeamu;

10)  ymeHue: cocmaename VPAGHEHUA OKUCTUMENLHO-
BOCCMANHOBUMENLHBIX PEaKyull ¢ NOMOUbI0 Memood 321eKmpOoHHO20 banaHca,
Npo8oOUMb pacuemvl MO XUMUHECKUM QOpMYIamM U YPAGHEHUAM, NpPOE0OUMb
XUMUYeCKull sKcnepumenm (nabopamopHele U npakmuyeckue pabomvl) ¢
cobniodeHuem mpeboéanuil k NPABUNLAM MexXHUKYU besonacHocmu npu pabome 6
Xumuieckom xabuneme (nabopamopuu).

II. Copep:xanue yueOHOro npeamMera

VYraybieHHbI YPOBEHB.

10 —11 knaccel

Kypc "eTko menuTcs Ha ABE 4YacTH COOTBETCTBEHHO rojaM O0y4YeHHS:
opranryeckyro Xxumuro (10 kracc) 1 00IIyI0 XUMHUIO

(11 xmacc).

B nepBoii yactu kypca 10 kiacca, mociie BBeI€HUS OCHOBHBIX IOHATUH
OpraHWYecKOd XUMHUH U TOBTOPEHUS 3JIEKTPOHHOTO CTPOEHHS aToMa yriepoja
(pazmen «BBemenwe»), paccMaTpUBAeTCA CTpPOEHHE U  KiIacCH(UKaIUS
OpraHUYecKUX COSAMHEHHH, TEOPEeTHUYECKYI0 OCHOBY KOTOPOH COCTaBIISIET
COBpEMEHHasl TeOphs XMUMHYECKOTO CTPOEHHS C HEKOTOPBIMH 3JIeMEHTaMU
JJIEKTPOHHON TEOPUH M CTEPEOXUMHUH. JIOTHUECKUM NPOAOKEHHEM BeyIeit
UIer O B3aMMOCBS3HU BeIlecTB (COCTaB—CTPOEHNe—CBONCTBA) ABJSETCS TeMa
«XWMHYECKHE PEakI[ii B OPraHuuecKol XUMHUMWY, KOTOpas 3HAKOMHUT yJaIluXcs
¢ Kiaccu(UKalKMe peakvii ¥ JaeT Mpe/ICTaBlIeHHe 0 HEKOTOPBIX MeXaHU3Max
UX TmporekaHus. lloydyeHHble B NEPBBIX TeMax TeOpeTUYeCKUe 3HaHUS
yJalquxcsl 3aTeM 3aKpeIuIsIoTCsT W pa3BHBalOTCS Ha OoratoMm (akTHIecKoM
MaTepyage XHMHH  KIAQCCOB  OpraHMYeCKMX  COENMHEHHU#, KOTOphIe
paccMaTpPUBAIOTCS B MOPSIKE YCIOKHEHHUSA OT OoJiee mMpoCThIX (YIIeBOIOPOIOB)
no Haubonee CIOXHBIX (OMomonuMepoB). Takoe MOCTpoeHHE Kypca TO3BOJISIET
YCHJIMTD JEAYKTHBHBIN MOAXOM] K H3YYEHUIO OPraHUYECKOH XUMUH.

Benymas unes kypca xumuu 11 kinacca — eIMHCTBO HEOPTaHUYECKOH U
OpraHHYecKOil XMMHHM Ha OCHOBe OOIIHOCTH IIOHSTHI, 3aKOHOB M TEOpHH, a
Takke OOIIUX MOAXOMOB K KIacCH(MUKAIMHA OpPraHWYeCKHX U HEOPraHUYEeCKUX
BEIECTB M 3aKOHOMEPHOCTSIM MPOTEKAHNS XUMUYECKIX PeaKIuii MexxIy HUMH.
Takoe mocTpoeHHe Kypca OOINeH XMMHMM TO3BOJISET IOJBECTH y4alluxcs K
TTOHUMAHHI0 MaTepHaTbHOCTH U II03HABAEMOCTH EIWHOTO MHpa BELIECTB,



IPUYHH €ro KpacoyHOro MHOrooOpasus, BceoOueil cBs3u siBiieHMH. B cBoro
o4depenb, 3TO JaeT BO3MOXXHOCTh YyHalUMCS HE TOJBKO JIydllle YCBOWTH
XUMHUYECKOe CollepiKaHre, HO U MOHATh POJIb X MECTO XUMHUHU B CHCTEME HAyK O
IpUpoJIE.

Takoe TOCTpoeHHME Kypca XHMHH IIO3BOJSIeT B TMOJHOW  Mepe
MCITOJIb30BaTh B 00YYEHUH OINEpallii MBILIJICHUS: aHali3 U CUHTE3, CPABHEHUE
M aHAJOTHIO, CHCTEMAaTU3aIlHI0 U 0000IIIeHHE.

B comepkamum Kypca, paBHO Kak ¥ B NPUMEPHOM TeMaTHYECKOM
IUIAHAPOBAHKHY, MaTepUal, peIHa3HAUeHHBIN JJI YeTHIPEXIacoBOT0 00YICHHUS,
BBIZIETIEH KYPCHBOM.

OPTAHHUYECKAA XUMUWSI. 10 kiaace

Beenenume. [Ipenmer opranmyeckoil xumuu. OCOOEHHOCTH CTPOEHUS U
CBOMCTB OPraHWYECKUX COEJHHEHHN. 3HAUEHHE U POJIb OPraHWYECKOW XHMUH B
CHCTEME eCTECTBEHHBIX HayK M B JXM3HM obmecTBa. KpaTkuif ouepk HCTOpUH
Pa3BUTHS OPraHHYECKOM XUMHUH.

[Tpearnoceuiku cO3aHus TEOPHH CTPOSHHUS: TEOPUs PaTUKaIOB U TEOPHS
TUIIOB, paboTel A. Kekyne, 3. @®panknanna u A. M. bytieposa, che3l1 Bpauel u
ecrectBoucnbiTarenet B r. llneiiepe. OCHOBHBIE ITOOKEHUS TEOPHUU CTPOESHUS
opraHudeckux coemuHenu#i A. M. bytnepoBa. XwMuueckoe CTpoeHHE H
CBOMCTBa OpraHHYecKHX BellecTB. l3omepus Ha npumMepe H- OyTaHa H
n300yTaHa.

DNeKTpOHHOE 00JIaKo W OpOUTaTh, WX (OPMEL: S- H P-. DIEKTPOHHBIE U
3IeKTpOHHO-rpaduueckie GOpMysbl aroMa yrjepoia B HOPMaJIbHOM H
BO30yXIIEHHOM cocTOsHHAX. KoBajJleHTHas XUMHYECKas CBS3b H €€
pasHOBHIHOCTH: s- U p-. ObpazoBanue monexyn H,, Cl,, N,, HCI, H,O, NH;,
CH,, C,H,, C,H,. BomoponHas cBsa3p. O6pazoBanue moHoB NH ', u H;O".
CpaBHeHHE OOMEHHOr0 M JOHOPHO-aKIENTOPHOI'O MEXaHHW3MOB 00pa30BaHUS
KOBaJIEHTHOM CBS3H.

IlepBoe BaJIeHTHOE COCTOSIHUE — Sp3-I‘H6pH,£[HSaHIfIH — Ha MpHUMEpe
MOJIEKYJIBl MeTaHa W OPYTUX ajKaHOB. BTopoe BaJeHTHOE COCTOSHHE — sz_
rubpuams3anusi — Ha [pUMepe MOJIEKYIbl OSTHiIeHa. TpeTbe BaJeHTHOE
COCTOSIHUEe — Sp-THOpUAM3alus — Ha MpUMepe MOJIEKYJBl aleTHIeHa.
I'eomMeTpus MOJEKYl 3THUX BEIIECTB M XapaKTepPHUCTHKa BHUIOOB KOBAJECHTHOMH
CBSI3M B HHX. Mojens ['mmmecnu myist oOBSICHEHHS B3aHMHOTO OTTAJKHBAHHS
TUOpHAHBIX opOuTanelt W MX PacIOIOKEHHS B MPOCTPAHCTBE C MHUHUMYMOM
SHEPTHH.

HdemoncTpaunu. Koinekuus opraHMdecKux BelIecTB, MaTepHaloB U
n3genuii w3 HUX. Momenu monexkyn CHy u CH3;0H; C,H,, C,Hy u C¢Hg; B-
OyraHa ¥ u300yTaHa. B3amMojelicTBUE HATpHUs C 3TAHOJOM M OTCYTCTBHE
B3aUMOIEHCTBHS C OUITUIOBBIM 3upoM. Kommekius moaumepos, IpUPOIHEIX
W CHHTETHYECKHX Kay4dyKOB, JIEKApCTBEHHEIX IIperapaToB, KpacuTenei.
[ITapocTepxHeBble W o0BeMHBIE Momenu Monekyn H,, Cl, N,, H,O, CH,.
ITapocrepxkueBsie u obObeMHble Momenu CH4, C2H4, C2H2 . Mogens
OTTAJIKWBAHUS THOPUIHBIX OpOUTasel, BEIMOJHEHHAS C MIOMOIIBIO BO3IYIIHBIX
1apoB.



Crpoenne u KiacCU(PUKaUs OPTaHUYECKUX COENUHEHUMN

Knaccubukamus opraHiYecKuX COeIUHEHWH 110 CTPOSHHIO YTIepOIHOTO
CKeJlleTa:  alUKIW4YecKue  (ajmKaHbl, ajKeHbl, AalKWHBI, aJKaJueHbl),
KapOonuknuiyeckue (LMKIOATKAaHBl M apeHbl) M TIeTepOLUKIHYECKHE.
Knaccudukanus opraHuYeckUX COSIUHEHWHM IO (YHKIMOHAIBHBIM IpYINIIaM:
CIIUPTHI, HEHOJIbI, IPOCTHIE 3(PHUPEI, aTbAETH bl KETOHBI, KApOOHOBBIE KACIIOTHI,
CIIOXHBIE HPHUPHI.

TpuBuanbHble Ha3zBaHus BelnecTB. HoMeHknarypa pauvoOHalbHAs H
HIOITAK (IUPAC). TIlpwamwmer o0pa3oBaHuWs Ha3BaHUM OpraHUYeCcKUX
coemuHenuii mo MIOITAK: 3amelneHus, poJoOHAa4YalIbHOH  CTPYKTYPEL
CTapIIMHCTBA XapaKTePHUCTUIECKUX IPYyIIIL.

CTpyKTypHas M30MEpUS U €€ BUJBL: H30MEPUS «YIIIEPOLHOTO CKEIeTay,
W30MEpHS  TIONOKEHUS (KpaTHOM CBsA3M ¥ (YHKIWOHAIHLHOH TPYIIIBL),
MEXKIlaccoBas H30MepHs. [IpocTpaHCTBeHHaAss W30MEpUs W €€ BHIBL
reoMeTpHYecKass ¥ OITH4YecKas. DbHoJormueckoe 3HA4YCHHE ONTHYECKON
uzomepuu. OTpakeHHe 0COOEHHOCTEH CTPOEHHSA MOJEKYJ MeOMETPHYECKHX H
ONTHYECKUX U30MEPOB B X HAa3BaHUSIX.

HemoncTpauuu. OOpa3npl IpefcTaBUTENCH  pPasiIMYHBIX  KIIACCOB
OpraHMYECKHX COEIMHEHHH M IIapOCTepKHEBble HIIM OOBEMHBIE MOJIEIH HX
Monekys1. Tabmurpl «Ha3BaHue ankaHOB M alKUIbHBIX 3aMECTHUTENEH» H
«OCHOBHBIE KJIACCH OPTaHMYECKUX COeMHEHHN». Moenn MoNeKysl U30MepoB
pasHBIX BUIOB H30MEPHUH.

JlaGopaTopHble onbIThl. [3roToBIeHHE MOJEIEH MOJEKYJ BEIIECTB —
IpeacTaBUTENEH pa3IMYHbIX KJIaCCOB OPraHUYeCKUX COeIHHEHHH.

Peaxrmuu opraHuyecKux CoeIMHEHHUH

[ToHsiTHE O pEakKIUIX 3aMelleHHus. | aJloreHupoBaHNe alKaHOB U apeHOB,
MIEIOYHON THAPOIINA3 raJlOreHaIKaHOB.

[TousiTue 0 peakLusxX TIPUCOEIUHEHHUS. ['unpupoBanue,
THAPOTaJlOTeHHPOBaHKue, TajoreHnpoBaHue. Peakuuum IONMMEPH3AIUM H
TIOJIMKOH/ICHCALIHH.

[TousTHE O PeakIHsAX OTIIEIUIEHMs (3MMMUHUPOBaHu). [leruIpupoBaHme
alKaHoB. Jlermppatamus CnupToB. JlernapoxjopupoBaHHe Ha NPUMEpe
rajoreHankados. IloHSTHEe O KpeKWHTe alkaHoB U JENOJMMEepH3allud
TIOJIAMEPOB.

Peakiun n3oMepu3alui.

[OMONUTHYECKHHA W  TETepONUTHUYECKHH  pa3pblB  KOBAJIEHTHOM
XUMHYECKOH CBsI3W; 00pa3oBaHME KOBAJICHTHOH CBA3M IO JIOHOPHO-
aKIENTOPHOMY MexaHusMmy. [loHsTHe o0 Hykineoduie H IIEKTPOPHUIE.
Knaccudukanus peakuuil [0 TUIy peardpyloluX 4acTull (HyKIeo(QUIbHbIE H
571eKTpODUIIbHEIE) W TPHHIUIY H3MEHEHHs COCTaBa MOJIEKyJNbl. Bsanmuoe
BIIMSHUE A4aTOMOB B MOJIEKyJIaX OpraHMYecKHX BellecTB. MHIYKTUBHBEIM H
MeszoMepHbIi 3¢ dexTrr. [TpaBuno MapkoBHHKOBA.

Pacuernble 3agavd. BrluucieHWe BBIXOJAa MPOAYKTa pEaKIUH OT
TEOpeTHYECKH BO3MOKHOr0. KoMOMHMpOBaHHbIE 3a1a49H.

JNlemoncrpanun. B3peiB cmec MeraHa c¢ xjopoM. ObecrseunBaHue
OpOMHOH BOZIBI STUJICHOM U aneTuieHoM. [lomyuenue GeronpopMabIernIHOR
CMOJIBL U IIONMMepa. JemomuMepu3alus monusTiieHa. [lonyyeHre sTUIeHa U3



sraHoja. KpekuHr kepocwHa. B3pelB rpemydero rasa. I'opeHue MeTaHa MM
pomaH-0yTaHOBOW CMecH (U3 Ta30BOM 3aKUTraJIKu). B3pbIB CMeCH MeTaHa MIH
poTaH-0yTaHOBOH CMECH C KHCIOPOAOM (BO3LyXOM).

VYrneBonopoisl

[TousTe 00 yrneBogopoaax

A 1 x au b1 ['oMosToriueckuid psim ¥ obmias popmyia ankanoB. CTpoeHue

MOJIEKYJIBl MeTaHa M JOpPYruX ajikaHoB. M3omepus ankaHoB. Pusndeckue
CBOMCTBa alKaHOB. AJIKaHbl B pupoae. [IpoMellieHHbIe CTIOCOOB IOy YeHHS:
KPEKUHT alKaHoB, (paknuoHHas IeperoHka HedTu. JlabopaTopHble CIIOCOOBI
MONMyYeHUs  allkaHOB: CHHTe3 Bropua, [IeKapOOKCUIMpOBaHUE  COleH
KapOOHOBBIX KHUCIOT, T'MIPOJIM3 KapOuaa amoMUHHUSA. Peaknuu 3aMelieHus.
["opeHue alKaHOB B Pa3IMUHBIX YCIOBHUAX. TepMHUUECKOe pa3loKeHHe aJIKaHOB.
Wzomepuzanus ankaHoB. [IpumeHeHHe ankaHOB. MexaHU3M peakIUy
panuKalbHOrO 3aMelleHus, ero craguu. [IpakTryeckoe UCIONb30BaHNE 3HAHUH
0 MexaHu3Me (cBOOOJHOpaJMKAIbHOM) peakUWd B MpaBHilaX TEXHUKH
0e30MmacHOCTH B OBITY W Ha TPOU3BOJICTBE.
' A 1K e H bl. ['oMonoruyeckuii psa u obmas popmyna ankeHoB. CTpoeHHe
MOJIEKYIIbI 3THJIeHa W JPYrHX aikeHoB. V3oMmepus allkeHOB: CTPYKTypHas H
npocTpaHcTBeHHas. HomeHkiaTypa ¥ (H3HYeckHe CBOMCTBAa aJKEHOB.
[loryyeHre OTHJIEHOBBIX YIJIEBOAOPOAOB M3 aJIKaHOB, TIaJION€HAIKAHOB,
cnupToB. [lomspu3anusi p-cBA3M B MOJIEKYJIaX alIKeHOB Ha IIpUMepe IMpOIeHa.
[Torstne 00 wHAykTHBHOM (+I) 3ddexTe Ha mpuMepe MOJNEKYJbl MPOMEHa.
Peakuuu  mpucoemuHeHus — (TaJIOTeHUPOBaHUE,  TUAPOTraJOTEHUPOBAHUE,
TULIpaTalus, TUApupoBanue). Peakiiui OKUCIEHUs U MOJUMEpU3aliy aJIKEHOB.
[IpuMeHeHWe aJKeHOB Ha OCHOBE WX CBOWCTB. MeXaHH3M peakiuu
3NIEKTPOGHUIIEHOTO PUCOEIUHEHHS K ankeHaM. OKHUCIIeHHe alKeHOB B «MSATKHX»
M «OKECTKUX) YCIOBUAX.

A 1 x u = b1 [oMonornuecku#i psn ankuaoB. O0mas hopmyra. CtpoeHne
MOJIEKYJIBI alleTH/IeHa W APYTHX alKUHOB. M3oMepus ankwHOB. HoMeHKIaTypa
alleTUIEHOBBIX  yrieBomoponoB. llonmydeHue  aJKMHOB: METAHOBBIA H
KapOuaHbEM  crmocoOpl.  @u3myeckue  CBOMCTBA  alKWMHOB.  Peakiuu
IPUCOEAMHEHUS: TaJOreHUPOBaHHE, T'HAPOTaJoreHHpOBaHKe, THApaTalus
(peaxnus Kyuweposa), ruppupoBaHue. Tpumepusanus arneTuieHa B O€H30IL.
Oxwucnenne ankd- HOB. Ocobble cBolcTBA TEpPMHUHAIBHBIX AJIKHHOB.
[IpuMeHeHue anKUHOB.

A nkanueH s O0mas opmyna ankagueHoB. CTpoeHHE MOJIEKYIL.
M3omepus ¥ HOMEHKJaTypa ajkagueHoB. Pusndeckue cBoiicTBa. B3ammHoe
pacloyio)KeHue p-CBsized B MOJIEKyJax allKaJHeHOB: KyMYyJIMPOBaHHOE,
CONIpsDKeHHOe, wu3ondpoBaHHOoe. (OCOOEHHOCTH CTPOEHHMS COIPSDKEHHBIX
AJIKaJHEHOB, UX MOJlydeHure. AHAIOTHS B XUMHYECKHX CBOMCTBax alKeHOB U
ankagueHoB. [lonuMmepusainus ankagueHoB. HaTypalbHBIH U CHHTETHYECKUAH
Kaydyku. Bynkanuzamus kayuyka. Pesmna. Paborer C. B. JleGenesa.
OCOOEHHOCTH peakiuil IMPUCOSIWHEHHS K alKaJueHaM C COIpPSIKEHHBIMH p-
CBA3AMH.

Il u xk 1 0 ank aH sl ['oMomorudyeckuit psm u obmas dopmyna
nukinoankanos. Hampsoxenwe mukina B CsHg, CsHg u CsHy, xondopmanun
C¢His. Mzomepus mukmoankaHoB (yriaepoAaHOro cKejera, IHC-, TpaHc-,



Mexkiaccopas). [lomydenne U XUMHUYECKHE CBOMCTBA LUKIOAIKAHOB: TOPEHHE,
pasioKeHWe, paauKalbHOe 3aMelleHue, u3omepusanus. Ocobble cBolicTBa
[UKJIONIpOIIaHa, MUKIo0yTaHa.

A p e H bl. benson xak npeacrasutens apeHoB. CTpoeHHE MOJEKYIIBI
Oenzomna. ConpsbkeHue p-cBsseidl. MzoMmepus W HOMEHKIAaTypa apeHoB, HX
nojrydeHue. ['omosnord OeHzona. BrmusHue OokoBOM IeNM Ha 3IEKTPOHHYIO
TUIOTHOCTh COMPSDKEHHOTO p-o0ilaka B MOIlEKyJiaX [OMOJIOroB OeH3o0la Ha
mpuMepe TOoIyoslna. XHMHUYECKHe CBOMcTBa OeH3onma. Peakuuy 3ameleHds C
ydacTueM OeH3ona: TallOTeHHpOBaHWE, HUTpOBaHHE U AIKHIUPOBAHHE.
[IpumeHnenue OeH30J1a ¥ €ro rOMOJIOTOB. PaquKaibHOEe XJIOpUpOBaHHe OEH307Ia.
VcioBust TIpOBENEHUS] peakiWd paluKalbHOTO XJIOpHUpOBaHHA OeH3oIa.
Karamutugeckoe TUAPUPOBaHHUE Oenzouna. MexaHu3m peaxkuui
3JIeKTPOGUIILHOTO 3aMelleHUs: TaJIOTeHUPOBAHUS 1 HUTPOBaHUs OeH3071a U ero
romosioroB. CpaBHeHHe peaKI[MOHHOM crocoOHOcTH OeH3ola M TOIyola B
peaknusx 3amenieHus. OpHEHTHpYrOIlee AeHCcTBHE METUJIbHOW TpyINIbl B
peakuusax 3aMelleHus ¢ ydacThueM Toiayona. Opuenrtantsl I u II poma B
peaknusX 3aMeIleHHs ¢ ydacTHeM apeHoB. Peakumum mo OGokoBoH menu
AIKHIIOEH30II0B.

[IlpuponHBE HCTOYHUKH YTJIEBOAODPOIOB.

HebTts m ee mpombrmieHHas mnepepaborka. @pakinnroHHass DEperoHkKa,
TEPMUYECKHH W KaTaluTWHecKWd KpekuHr. [lpupomHsiii ras, ero cocraB H
[IpakTUdeckoe ucrnonb3oBaHue. KameHHBIH yronb. KokcoBaHue KaMEHHOIO
yrist. IlponcxoxeHre MpUPOIHBIX HUCTOYHHKOB yTiIeBomoponoB. PudopmuHr,
AIKWIMPOBAHHE M apoMaru3arus HedTenpoayKTOB. DKOJOTHYECKHUE ACHEKTHI
n00bIuH, epepaboTKU U UCIOIB30BaHUS II0JIE3HBIX HCKOIAeMBbIX.

Pacuernble 3amaym. Haxoxnenwme — MonekyisipHo# — Qopmyisl
OpPraHHYECKOTO COEIMHEHHS 1o Macce (00beMy) MpPOIYKTOB CrOpaHHS.
Haxoxnenue MonekynspHOH QOpMyNBl BellecTBa MO €ro OTHOCHUTEIbHON
IUJIOTHOCTH ¥ MacCOBOM J10JI€ 3JIEMEHTOB B COCMHEHHUSIX.

KombuHMpOBaHHEIE 33/1a9H.

HemoHncTpaunu. [Tonydyenue mMeTaHa U3 aleraTa HaTpUs U THAPOKCHIA
HaTpus. Monenyu MoNeKyl alkaHOB — IIapOCTEepP)KHEBBIE H 00BEMHEIE. [ opeHne
MeTaHa, IponaH-OyTaHoBOW cMecH, mapauHa B YCIOBHSAX HU30ObITKA H
HeJlocTaTKa Kucinopona. B3pelB cMecu MeTaHa ¢ Bo3nyxoM. OTHOIIeHHe MeTaHa,
npomnaH-0yTaHOBOM cMecH, OeH3WHa, mapadwHa K OpOMHOH BOJEe W pacTBOPY
NepMaHraHarta Kajidsi. B3pelB cMecHd MeTaHa W XJIopa, HHUIHMHUPYEMBIH
ocBeieHueM. Boccranosnenue okcuga meau (1I) napadunom.

[MMapocTepxHeBble W 0OBEMHBIE MOJENUM MOJEKYJI CTPYKTYpHBIX H
IPOCTPAaHCTBEHHBIX N30MEPOB aKeHOB. OOBbEMHBIE MOJENA MOJEKYN AJIIKEHOB.
[Tomyuenne sTeHa u3 aTaHona. ObecrBeuynBaHHe 3TEeHOM OpOMHON BOZBL.
Ob6ecrBeurBaHie STEHOM pacTBOpa IlepMaHraHara Kanus. [ opeHue sTeHa.

ITomyuenue aneruneHa U3 kapouaa xanplus. BzanMmoseiicTBue aneTuneHa
c OpoMHO# Bomoll. B3ammopeilicTBHe alleTHIeHa C pacTBOPOM IlepMaHraHaTa
Kanus. ['opeHne aneTuieHa. B3ammonelicTBue aleTH/ieHa C pacTBOPOM COJIH
Meau Uitk cepebpa.

Mopgenu (mapocTep)KHeBble U OOBEMHBIC) MOJEKyl aJKagueHOB C
Pa3THYHBIM B3aWMHBIM PACIONIOKeHHEM p-cBs3ell. JlemonuMepHr3anus KaydyKa.



Mogpenu (mapocrepikHeBble U 00bEMHBIE) MOJIEKYJ alKaJAueHOB C Pa3InYHbIM
B3aMMHBIM  pacloyiokeHueMm  p-cBsizei. Koarymsiumss  MiledHOro  coka
Kay4qyKOHOCOB (MOJI04ast, OyBaHYMKOB MU HUKyca).

[[TapocTep)kHEBbIE MOAENUA MOJIEKYJN IIUKJIOAIKAHOB X  AJKEHOB.
OTHolleHHe [IUKIIOreKCaHa K pacTBOpPY IIepMaHraHaTa Kajus # OpOMHO# BoJe.

[IlapocTepxHeBble W OOBEMHBIE MOJENM MOJEKyl OeH3o/la W €ero
rOMOJIOTOB. Pasjenenre ¢ TOMOIIBIO AEMUTENbHON BOPOHKH CMecH OeH301—
Bosa. PacTBopeHre B OeH30je Pa3lMYHBIX OPraHMYEeCKMX U HEOPraHUUYECKUX
(HampuMep, cepbl) BEIECTB. DKCTParupoBaHKUe KpacUTeNel U IPYruX BeIlecTB
(Hanpumep, uoja) OeH30JI0M M3 BOAHBIX pacTBOPOB. [opeHue OeHsona.
OtHomenne OeH3oma K OpoM- HOM BoIe M pacTBOpPY IlepMaHraHaTa Kawsl.
[Tomyuenue HUTpoOEH30IA.

Konnexnus «lIpupomuple HCTOYHWKH yTrieBojgoponoB». CpaBHeHHe
IIPOIECCOB TOpeHHs HePTH U ImpuponHoro rasza. ObpasoBaHue He(TAHOI
IUIGHKH Ha [OBepXHOCTH Boxbl. Kartanutudeckuit KpekwHT mapaduHa.
PactBopenue mapadmHa B OeH3WHE U MCIIApPEHUE PACTBOPHUTENS H3 CMECH.
[InaBneHue mapaguHa W ero OTHOLIeHHE K Bone (pacTBOpeHHe, CpaBHEHUE
IJIOTHOCTEH, cMauuBaHue). PaszmeneHue cmecH OeH3WH—BOAA C IIOMOIIBIO
JeTATENBHONH BOPOHKH.

JlaGopaTtopHubie ombiThl. M3rotoBnenue napaduHupoBaHHON OyMmarw,
UCIIBITAaHUE €€ CBOMCTB — OTHOIIEHHe K Boxe u xupam. OOHapyxenue H,O,
caxu, CO, B @poaykTax TOpeHHs cBe4yd. V3roropnenue mopenei
ranoreHankaHoB.  OOHapyXeHHe  HEMpeaeNbHBIX COCIVHEHWHA B
Heprenmponaykrax. (O3HakomiieHHe ¢ o0pa3maMu TIOMW  3THJEHA |
noymnponuieHa. PacrosHasanne o0pasIoB ajJlkaHOB U ajikeHoB. OOHapyxeHue
BOZBI, CaXU M YIJIEKUCIOr0 rasa B IIPOAYKTax TOpPEHHUS YIIIEBOIOPOJIOB.
M3rorosienne MOIeNel aIKHHOB U UX U30MepoB. O3HaKOMIIEHHE ¢ KOJUIEKIIHEH
«Kayuyk u pesuna». O3HakoMleHHe C (U3UYECKUMH CBOWCTBAMH OeH30Ja.
M3zrorosiieHre U MCHOJIB30BAHUE IIPOCTEHIero mpubopa AN XpoMaTorpaduu.
Pacno3naBanmne opranmueckux BemiecTB. OnpeneseHue KaueCTBEHHOTO COCTaBa
napaduHa uiaM 6eHszona. IlosyueHue aneTuiIeHa U ero OKHUCICHHE PacTBOPOM
KMnO, unu 6poMHON BOIOH.

Kucnoponconepxarmue coeTnHEHHUS

Cnouprsel CoctaB u kiaccudukanus cnuprtoB. M3oMepus CIUpTOB
(TTOJIOKEHHEe TUAPOKCUIIBHBIX TPYII, MEXKKIACCOBas, YIJIEPOAHOTO CKeJeTa).
Ouspyeckre CBOMWCTBA CHNUPTOB, WX MONXy4deHHe. MeXMONeKyIspHasd
BOJIOpO/HasA CBsA3b. OCOOEHHOCTH 2JEKTPOHHOTO CTPOEHHS MOJEKYN CITHPTOB.
XUMHU4YECKHe CBOHCTBA CIHPTOB, OOYCIOBIEHHBIE HAJIHYHEM B MOJEKyJIax
THIPOKCUIIBHBIX TpYII: 00pa3oBaHHE alKOroJIATOB, B3aUMOIEHCTBHE C
raJIor€HOBOIOPOIaMH, MEXMOJICKYJISIpHAS u BHYTPHUMOIIEKYJIsipHAas
JerujpaTanus, STepUOHUKALUsA, OKWUCIEHHE U NOeTHAPHPOBAHHWE CITHPTOB.
OcobeHHocTH CBOMCTE MHOTrOAaTOMHBIX CHHpPTOB. KadecTBeHHas peaknws Ha
MHOT'0QTOMHBIE CITAPTEL. Baxnetmue IpeCTaBUTEIH CIIUPTOB.
Dusnosiornyeckoe [NeHCTBHE METaHONa U JTaHONA. AIKOTONW3M, €ro
nocnencTsus. [IpopunakTuka anrkoroansmMa.

® ¢ # o 1 bl. @enHon, ero Quiauyeckue CBOWCTBA M IIOJIy4YEeHHE.
Xumudeckue cBoMcTBa (eHoma Kak GYHKOUS ero cTpoeHus. KucioTHble



cBolicTBa. B3auMHOe BiMSHKME aTOMOB U IPyII B MOJIEKyJIaX OPTaHUYECKUX
BerlecTs Ha npuMepe denona. [Tonukonaencanus Gernona ¢ GopMaibIeruioM.
Kauecrsennas peakiust Ha ¢eHon. [IpumeHenue ¢ernona. Knaccuduxanus
benomoB. CpaBHeHME  KHCJIOTHBIX CBOWCTB  BEIIECTB, COJEPKaIINX
TUOPOKCUIIBHYIO TPYIIY: BOIBI, OJHO- MU MHOTOATOMHBIX CIHPTOB, (eHoua.
OnextpodunpHOe 3aMmelleHue B OeH301pHOM  Koible. [Ipumenenue
IPOM3BOIHBIX eHona.

Anespagerugs ukKeTo H B. CTpoeHHEe MOJIEKY] albJETHI0B H
KeTOHOB, UX wu3oMepus U HoMmeHkKnatypa. (OcoOeHHOCTH  CTpOeHHS
KapOoHUIbHOU rpynmbl. @u3MYeCKUe CBOWCTBa (opManbleruia M ero
romonoroB. OTaensHble IPEICTABUTENH ANBAETHAOB U KETOHOB. XUMHYECKHE
CBOMCTBa ajlbIerua0B, 00yCIOBICHHbIE HATMYNEM B MOJIEKYJe KapOOHUIbHOM
TPYIIBI aTOMOB (TUAPUPOBAHUE, OKUCIIEHHE aMMHAYHBIMH PacTBOpPaMM OKCHIA
cepebpa u ruppokcuna menu (II)). KadecTBenHBle peakuuu Ha abIeTrHIbI.
Peakuus mnomukoHOeHcauuu (Qopmanpiaeruga ¢ denonom. OcoOeHHOCTH
CTPOEHHS M XUMHYECKHX CBOMCTB KeTOHOB. HykneodunsHoe npucoenHeHne K
KapOOHMJIBHBIM  COeNUMHEHHUsM.  lIpucoelWHeHWe  I[HAHOBOAOpPOAa U
ruzpocyinbbuta Hatpus. CrmocoOsl moydeHus. B3anMHOe BIIMSHHE aTOMOB B
MoJieKynax. [ aoreHupoBanye anbJAEerua0B U KETOHOB 10 HOHHOMY MEXaHU3MYy
Ha cBeTy. KauecTBeHHAs peakllis Ha METHIIKETOHBI.

KapboHnoBblekucaoTsl. CTpoeHre MONEKYT KapOOHOBBIX KHCIOT
1 KapOokcuiabHOM rpynmel. Knaccudukanus W HOMeHKIaTypa KapOOHOBBIX
KrciaoT. Puindeckhe CBOMCTBa KapOOHOBBIX KHCIOT M HX 3aBHCHMOCTH OT
cTpoerust Monekyl. Croco6el nmomydeHus. KapOoHOBEIE KHCIOTBI B MPHPOZE.
buonoruueckas poiab kapOoHOBBIX KHca0T. Ob1Ine CBOWCTBa HEOPTaHUUECKUX U
OpPraHUYEeCKHUX KHUCJIOT (B3aUMOJEHCTBHE C MeTalllaMH, OKCHIaMH METaJlJIOB,
OCHOBaHUSMH, COJSIMM). BiMsiHMEe YIIeBOZOPOOHOrO paiuKasa Ha CHITY
kapboHOBOH KucHoThl. Peaknus srtepuukanum, ycloBHS ee IPOBEICHMUS.
XUMHUYECKHE CBOMCTBAa HENpeNeNbHbIX KapOOHOBBIX KHCIIOT, 00YCIIOBIIEHHBIE
HaJlUuHdeM p-CBSA3M B MOJeKyJe. PeaklUd 3JIeKTpO(HIEHOIO 3aMEIICHHS C
ygacTreM OeH30HHOM KUCIIOTHI.

Cunoxuasenddup b. CrpoeHne CIoXKHBEIX 3bupoB. M3omepus
CIIOXKHBIX 3(upoB (YIIIEpOTHOTO CKeleTa M MexKiaccoBas). HomeHknarypa
CIIOXKHBIX 3(upoB. OOPaTUMOCTE peakUuu STePUPUKAINN, THAPOIU3 CIOXKHBIX
s¢upoB. PaBHOBecwe peakiuu OSTepubUKAUH — THOPOJIH3a; (AKTOPEI,
BIMSIOLIME Ha Hero. PelleHuWe pacueTHBIX 3agady Ha OIpelelieHHe BhIXOa
nponykra peakuuu (B %) OT TEOpEeTHYECKH BO3MOXKHOTO, YCTaHOBJICHHE
(opMyIIBEI B CTPOSHHUS BEIECTRA 10 IPOIYKTaM €ro Cropanus (MJId THIPOIIU3a).

K u p b1 XKupsl kak crnoxuble 3QUPHI TTHIEpUHA U KapOOHOBBIX KHCIIOT.
CocrtaB u ctpoenue xupoB. HomeHknaTypa U kiaccubukanus Xupos. Macna.
Kupsr B mpupome. buomorumyeckue ¢yHKIuUU KupoB. CBOMCTBa KHPOB.
OMbLIeHME XUPOB, NoiydyeHue Mbuia. OObsCHEHHE MOIOIIMX CBOHCTB MBLIA.
['unpupoBanue >xuakux xupoB. Maprapun. [lonstue o CMC. OObsicHeHue
Moromux cBoicTB Mbuta ¥ CMC (B cpaBHEHUH).

Pacuernble 3agaun. Boruncienus 1o TepMOXUMHYECKUM YPaBHEHUAM.

HemoncTrpauun. Ousnyeckue CBOMCTBa 3TaHONla, IpoNaHona-1 u
OyTanona-1. [llapocTepxHeBBIe MOJIETH MOJIEKYJI H30MEPOB C MOJIEKYIAPHBIMU



dopmynamu CsHgO um C4H,;0O. KonmyecTBeHHOE BBITECHECHHE BOAOpO/a U3
ciupra HarpueM. CpaBHeHHe peaKIWi TOpPeHHs STHUIOBOIO U IIPOIHIOBOTO
ciuproB. CpaBHEHHe CKOpOCTell B3aMMOJENCTBHS HaTpus C OITAHOJIOM,
npona”onoM-2, riunepuHoM. Ilomydenue mpoctoro sbhupa. Ilomydenue
crnoxHoro 3¢upa. [lorydeHue 3TeHa U3 3TAHOIA.

PactBopuMoCTh, (eHONAa B BOAE IpU OOBIYHOM M IIOBBIIIEHHOM
Temreparype. BeiTecHeHue (peHona U3 (eHoIATa HaTpUs yrojbHOH KHCIOTOM.
Peakuust ¢enoma ¢ xmopumom kemesza (III). Peaxums e HOma ¢
bopMabIeruioM.

[IlapocTep)KHEBBIE MOJENH MOJIEKYJI albJETHI0B H H30MEPHBIX HM
keToHOB. Oxwucienue OeHzampiernia Ha Bo3zqyxe. Peaxuns «cepedOpsHOro
sepkanay. OKucIeHne anpIerunos ruapokcugom meau (II).

3HAaKOMCTBO ¢ (H3MYECKMMH CBOWCTBAMHM HEKOTOPEIX KapOOHOBBIX
KHCIOT: MYpaBbMHOM, YKCYCHOW, IPONHOHOBOM, MAacisHOM, IIaBEJIEBOH,
JTMMOHHOH, ONIEMHOBOM, CTeapHHOBOM, OeH30iHOH. Bo3roHka OeH30HHON
KuCIOTEl. OTHOILIEHHE pa3UYHBIX KapOOHOBBIX KHCIOT K Bone. CpaBHEHHE
KHCJIOTHOCTH CpEJbl BOJHBIX PacTBOPOB MYpPaBbHHONW M YKCYCHOM KHCJIOT
OIMHAKOBON MoJispHOCTH. [ToNydeHre MPUATHO MaxXHYIIEro CIOKHOIo 3¢upa.
OtHomenne K GPOMHOM BOJIE ¥ pacTBOPY IepMaHraHaTa Kajlus IPEHelbHON H
HempenelbHOH KapOoHOBEIX KHCHOT. IllapocTepixHeBblE MOIENH MOJIEKYJI
CIIOXHBIX 5(QWPOB M HW30OMEPHBIX HM KapOOHOBBIX KHCIOT. OTHOIIEHHE
CIIMBOYHOTO, TIOJICOIHEYHOr0 ¥ MAIIMHHOTO Maciia K BOIHEIM pacTBopaMm Opoma
¥ IIepMaHraHarta Kajms.

JlaGopaTopHble onbiThl. PacTBopeHume  TIiMIlEpHHAa B BOJE.
Bsaumonetictsue rmunepuna ¢ Cu(OH),. Pextudukanus cmecu BoIa—-3TaHOI
(1—2 cramun). B3aumoseiicTBre (eHOIA C pacTBOPOM Ilenoun. PacnosnaBaHne
pacTBOPOB (eHoysTa HAaTpus ¥ KapOoHaTa Harpus (0apboTak BEIILIXAEMOTO
BO3[yXa WJIM JeHCTBHE CHJIBHOW KHCIOTHI). BsamMomelictBue (QeHoNIa ¢
6poMHOl Bomoit. PacmosHaBaHWe BOJHBIX PAacTBOPOB (DEHONA M IUIMIEPHHA.
3HaKOMCTBO C (HU3HYECKHWMM CBOHCTBAMH OTHENBHBIX IIpe[CTaBHTEIEH
ANLIETMI0B ¥ KETOHOB: alleTalpferujaa, ameToHa, BOAHOrO pacTBoOpa
dopmansaeruaa. OKuCIeHHe STaHONA B 3TaHalb. Peakmua «cepeOpsSHOro
sepkaay. Oxwucnenne anmpaerugoB ruppokcunoM wmexu (II). Ilomydenue
(beHoIOpOpMaTbIETHIHOTO ToIUMepa. B3auMomelcTBHE pacTBOpa YKCYyCHOU
KHCIIOTHEI ¢ MaraueM (1uHKoM), okcumom Menu (II), rumpoxcunom xenesa (I1I),
pacTBOpOM KapOoHaTa HAaTpHs, pacTBOpOM cTeapaTa Kaiaus (MbUIA).
O3HakoMIIeHHe ¢ 00paslaMi CIOKHBIX 3(upoB. OTHOIIEHHE CIOKHBIX 2QUPOB
K BOJE M OpraHMYecKWM BelllecTBaM (Hampumep, KpacuTensaM). BeiBemenue
’KUPHOTO IISITHA C IOMOLIBIO CIOXKHOT0 3(upa. PacTBOpUMOCTb KUPOB B BOJIE H
OpraHHYeCcKHUX PacTBOPHUTEIX. PacozHaBaHue CIMBOYHOIO Macja 4 MaprapuHa
C IOMOIIBI moakucieHHoro Ttemnoro pactBopa KMnOy. Ilonywenue MmbLia.
CpaBHeHre MOIIIKX CBOMCTB Xo3siicTBeHHOro Mbu1a 1 CMC B ecTKoi Boze.

DKcnepUMeHTAIbHbIe 3aJaud. PacmosHaBanue pacTBOPOB allerara
HaTpus, KapOoHara HAaTpHSA, CHIMKaTa HaTpus W CcTeapara HaTpHUs.
Pacno3HaBaHuMe 00pasloB CIHBOYHOIO Macila X Maprapuna. llomyuenue
KapOOHOBOM KHCIIOTHI W3 MbUTA. [loilydyeHuHe YKCyCHOM KHCIOTBI M3 alerara
HaTpHS.



VYrieBosl

MoHo-, nu- 1 monucaxapusl. [IpencraButenu Kax10i rpyIIbl.

Buonornyeckas ponb yriieBojoB. X 3HaueHWe B JKHM3HU YeEJIOBEKa U
o01iecTna.

Mouocaxapu bl [0ko3a, ee Gusndeckue croiictsa. CTpoeHue
MOJIEKYyJIbI. PaBHOBeCHS B pacTBOpPE TIJFOKO3Bl. 3aBUCHMOCTh XUMHYECKHX
CBOMCTB TJIFOKO3bI OT CTPOEHHsI MOJIEKyJbl. B3auMoneicTBHE ¢ THAPOKCHAOM
menu (1) mpu KOMHATHOM TeMIlepaType U HarpeBaHuH, dTepU(UKAIIMS, peaKIIHsl
«cepeOpsAHOro 3epKana», THAPHpPOBaHHE. PeakuWH OpOXKEHHS TIFOKO3BL:
CITUPTOBOTO, MOJIOUHOKHCIOro. ['Moko3a B mpupone. buomoruueckas poinb
rII0K03EL. [IpiMeHeHre ToK03bI Ha OCHOBE €€ CBOMCTB. OpyKTO3a KaK MU30MED
riitoK036l, CpaBHEHHE CTPOEHHUS MOJIEKYNT M XMMHYECKHX CBOMCTB INIIOKO3BI U
bpykTO36l. PpyKTO3a B IPUPOLE U €€ OHOIOorudecKas poib.

A ucaxapmupns. CrpoeHne mucaxapunoB. BoccTanaBiauBaromue 1
HeBoccTaHapnuBaromue aucaxapuasl. Caxaposa, J1akTo3a, MajiubTo3a, WUX
cTpoeHue ¥ Ouonoruyeckas posb. I'uaponus aucaxapuno. [IpoMeblieHHOe
MOJIyHdEeHHE Caxapo3bl U3 IPUPOJTHOTO CHIPBS.

I[Tonmnwececaxapwuags. Kpaxman v nemmono3a (cpaBHUTeNIbHAsS
XapaKTepUCTUKA: CTpPOEHHe, CBOICTBa, Ouonorudeckas ponb). Dusmdeckue
CBOMCTBa TMoJMCaxapyuI0oB. XMMUYECKHE CBOMCTBA MoaMcaxapuaoB. ['mapomus
nonucaxapunoB. KadecTBeHHass peakuuss Ha Kpaxman. [lommcaxapunel B
npupone, ux omonoruyeckas poib. IIlpuMmeHenue monucaxapunos. [loustre 06
HCKYCCTBEHHBIX BOJIOKHAaX. B3auMoeiicTBHe LeITI0N03bl ¢ HEOPraHUIECKUMHU U
KapOOHOBBIMH KUCIOTaMH — 00pa3oBaHue CIOKHBIX 3QUPOB.

HemoHcTpauun. OOpa3nbl  yIUIEBOJOB W W3NEIWH M3 HHX.
Bzaumoneitctere caxapossl ¢ ruapokcunom menu (II). ITomyuenwe caxapata
KalbllMsl W BBIJENIEHHE caxapo3bl U3 pacTBOpa caxapaTa Kamplus. Peaxius
«cepeOpsHOTO  3epKaja» g TUIFOKO3Bl. B3amMoJeiicTBHE TJFOKO3BI C
bykcuHCcepHUCTON KrcmoTod. OTHOIIEHHEe pPacTBOPOB Caxapo3bl W MallbTO3bI
(makto3el) k rtugpokcupy wenud (II) mpu HarpeBanuu. O3HAKOMIIEHHE C
(bU3NYeCKMHU CBOMCTBaMH LIEJUTIOJIO03bI U KpaxMana. Habyxanue 1emrono3sl U
KpaxMaia B Boje. [loyueHne HUTpaTa [eJUTF0N035l.

JlaGopaTopuabie onbiThl. O3HakoMIIeHHE C (DU3MUECKUMHU CBOHCTBAMU
IJIIOKO3bI (anTeyHas ymnakoBka, Tabnetku). Bzammopetlicteue ¢ Cu(OH), npu
pasnmu4HO¥M Temmepartype. KucmoTHBIM THUApOnM3 caxapo3bl. 3HAKOMCTBO C
obpasnamu  nomucaxapunoB. OOHapykeHHe Kpaxmajla C  IIOMOLIBIO
KaueCTBEHHOU peakIHy B Mejie, xiiede, KiIeTuaTke, Oymare, kieiicrepe, Horypre,
MaprapruHe. 3HaKOMCTBO C KOJUIEKI[MEH BOJIOKOH.

OKcnepHMeHTaJbHbIe 3aAa4M. Paclio3HaBaHue pacTBOPOB TIIIIOKO 3Bl U
riiepuHa. OnpeeneHne HaTHYUSA KpaxMana B Meie, Xiebe, MaprapuHe.

A3zoTcomepixaliye coeIHHEeHUS

A M u H B CocTtaB u crpoeHne amMuHOB. Kinaccudukanus, uzomepus H
HOMEHKJIaTypa aMUHOB. AnudaTudeckue aMuHbl. AHUIUH. [Tonydenne aMuHOB:
AIKUTAPOBAaHWE aMMHaKa, BOCCTAaHOBIICHHE HUTPOCOEAUMHEHHH (peakius
3unnHa). Dusmdeckue CcBOMCTBA aMHUHOB. XHMHYECKHE CBOWCTBA &MHHOB!
B3aHMOJENCTBHE C BOMOW WM KMCJIOTaMHU. | 'OMOJIOTHYECKUH pAl apOMaTHUYECKUX
aMHHOB. AJNIKHIHPOBAHUE U allMUIMPOBaHUE aMHUHOB. B3auMHOe BIMSHUE aTOMOB



B MOJIEKYJIaxX Ha IIpHMepe aMMuaKa, ald(paTUYecKUX 1 apoMaTH4eCKAX aMHHOB.
[TpuMeHeHHe aMHHOB.

AMuHOKHCITOTSH U0 ek u CocraB H CTPOSHHE MOJIEKYI
aMHHOKHCITOT. MI30MepHs aMIHOKHUCIOT. JJBOHCTBEHHOCTE KHC JIOTHO-OCHOBHBIX
CBOMCTB aMMHOKHCJIOT M €€ NpPUYHHBL. DB3auMoaeHCcTBHE aMHHOKHCIOT C
OCHOBaHWSAMH. B3amMmopeiicTBHe aMHHOKHCIOT C KHCIOTaMH, 0Opa3oBaHHE
CIOXHBIX 3(upoB. Obpa3oBaHue BHYTPUMOJEKYJIAPHBIX cojiei (OumosspHOro
WoHa). Peaknus MOTMKOHIEHCAIIMH aMUHOKHUCIOT. CHHTETHYecKHe BOJIOKHA
(kampoH, 3HAHT W 1Op.). buomorudeckas poiab aMUHOKHUCIOT. [IpumeHeHue
aMHHOKHCIIOT.

Bermkn xax mpuponmHsie OuwomonuMepsl. [lenTtuanas rpynma aTOMOB H
nentunHas cBs3b. [lentunel. benku. IlepBuynas, BTOpUYHAs U TpEeTUYHAS
CTPYKTYpbl OenkoB. XuMH4YecKHe CBOWHCTBa OENKOB: ropeHHe, NeHaTypalus,
THIPOJIH3, KauecTBeHHBIE (I[BeTHBIE) peakiud. buonorudeckre ¢QYHKIUH
OenkoB. 3HayeHue OejikoB. UeTBepTHUYHAS CTPYKTypa OETKOB KaK arperamus
OenkoBbIX M HEOENKOBBIX MoJeKynd. InobanbHas mnpobrema Oenkxosoro
TOJIOJAHUS U ITyTH ee pelIeHus.

HyxknewmnoBBIeKkHCIOTHbL OOmui I1aH CTPOSHUs HYKIIEOTHOB.
[ToHsATHE O© NTUPUMUIMHOBBIX M IIYPHHOBBIX OCHOBaHMsX. IlepBudHasd,
BTOpUYHAs W TpeTuuHas CTpyKTypel Moiekynsl JIHK. buonmoruueckas poiib
JHK u PHK. I'ennas umxeHepus W OuMOTexHOJOTHs. TpaHCreHHBIE (OPMBI
)KHBOTHBIX ¥ PaCTEHHI.

HemoHcTpaunu. @usnyeckre CBOWCTBA MeETWIaMHHA. [opeHue
MeTHJIaMHHA. B3auMo/ieficTBiE aHUITMHA U METHJIAMUHA C BOJIOM U KHUCIOTAMH.
OthHomenue OeH3zona W aHWIMHA K OpomMHOM Bome. OkpammBaHue TKaHEi
aHWJIMHOBEIMH KkpacuTenaMu. OOHapyxeHune (QYHKIHOHAIBHBIX TpYIN B
MOJIEKyJIax  aMHHOKHCIOoT. HeliTpamuzamus  IIENOYH  aMHHOKHUCIOTOM.
HefiTpanuzanus KUCIOTE aMUHOKHCIOTOH. PacTBopeHne U ocaxaeHue OenKos.
Jenarypanus 0eIKoB.

KauectBennrie peaknun Ha Oenkd. Mogend Monekyasl JHK wu
pazmuunbix BunoB Monekyn PHK. OOpasisl nOpoaykTOB NHTaHUS U3
TpaHCTeHHBIX (OPM pacTeHWH ¥ JKUBOTHBIX; JIEKAPCTB W IIPENaparos,
M3TOTOBIICHHBIX C TIOMOIIBIO TeHHON HHXEHEePHH.

JlabopaTopHble onbIThbl. V3roToBiieHHe IMAapOCTEPKHEBBIX MOJeNeH
MOJIEKYJl M30MEpHBIX aMHHOB. M3roToBieHHe Mozelelfi H30MEpHBIX MOJEKYII
cocraa C,;H;NO,. PactBopenue OenkoB B Bome #W WX KOAryJISIHs.
Obnapyxenue Oenka B KYpHHOM SHIIE H B MOJIOKE.

Buonormyuecku akTHBHBIE COEIUHEHUS

B urtawmu s b [lonartue o ButamuHax. Mx xnaccuduxanus u
obo3nauenue. Hopmel norpebnenus BuUTaMUHOB. BomopactBopuMble (Ha
npumepe ButamuHa C) B XHPOpPacTBOPHUMBIE (Ha MpUMepe BUTAMUHOB A u D)
BuTaMuHbl. [loHATHe 00 aBHTaMHMHO3aX, THIIEp- ¥ THUIOBHTAMHHO3aX.
[Tpodunaktuka aBuTaMuHO030B. OTHENBHBIE MPEICTABUTENN BOLOPACTBOPHMBIX
ButamuHoB (C, PP, rpynmet B) u sxupopactBopumMerx ButamuHOB (A, D, E), ux
OmosoruyuecKkas poJb.

® e pwme T s llomitne o depMeHTaXx Kak O OHMOJOTHIECKHX
Kataju3zaropax OemxoBod NMpHpoibl. 3HAYeHHE B OHOJOTHMH W NPHMEHEHHE B



npombinneHHocTd. Knaccudukanus ¢epmeHToB. OcoOEHHOCTH CTPOCHHUS U
CBOMCTB (epMEHTOB: CEJIeKTUBHOCTh M J(P(HEKTHBHOCTb. 3aBHCHMOCTD
aKTUBHOCTH (pepMeHTa oT TeMiepatypsl 1 pH cpemsl. OcobeHHOCTH CTpOeHUs U
CBOHCTB B CPAaBHEHHH C HEOpPraHWYECKUMH KaTaIi3aTOPaMHU.

I' o p Mo H bl [loHATHE O TOpMOHax Kak OMOJIOrMYECKHM aKTHUBHBIX
BEI[ECTBAX, BBIMONHSIOMNX HSHIOKPUHHYIO PEryNslyuI0 >XU3HENEATEIIbHOCTH
opranu3moB.  Kiaccuukamuss  TOPMOHOB:  CTEpPOMIbI,  MPOU3BOJHBIE
AMUHOKHCJIOT, TOJHNENTUAHbIe M  OenkoBble TopMoHbBL.  OTHenbHbIE
MPEICTABUTENIH TOPMOHOB: 3CTPAINON, TECTOCTEPOH, HHCYIIUH, aIpEHAHH.

JlexapcrTtB a [loHaTHe o JekapcTBax KaKk XMMHUOTEpareBTHYECKUX
npemnaparax. [ pynmel JekapcTB: cynbhamuiasl (CTPENTOUXM), aHTUOHOTHKH
(meHunuIIMH), acnuprH. bezonmacHele crocoObl MPUMEHEHUs, JIeKapCTBEHHBIE
dopmel. Kparkue wucropuyeckue CBENEHHUS O BO3HHUKHOBEHHH W Pa3BHTHU
XUMHOTEpanui. MexaHu3M [eHCTBHS HEKOTOPBIX JIEKAPCTBEHHAIX MPENaparos,
CTPOGHHE MOJICKYJ, I[POrHO3MPOBAaHHE CBOHCTB Ha OCHOBE aHalu3a
XMUMHYECKOT0 CTPOCHUS. AHTHONOTHKH, MX KiacCH(OUKALNS IO CTPOCHUIO, THITY
U cruekTpy nedctBus. JucOaktepmos. HapkoTuku, HapKoOMaHUsS M ee
npodHIaKTHKA.

HdemoncTpauuu. O0pa3ipl BUTaMUHHEBIX IpenapaToB. [lonMBUTaMHHEL.
Unmoctpanuu  ¢oTtorpaduii  KMBOTHBIX C  Pa3IAYHBIME  QopMaMu
aBuTaMUHO030B. CpaBHeHHE cKopocTH pasioxenus H,O, nox nelictBueM
bepmenTa (karanasel) u Heopranuwdeckux katanuzatopoB (KI, FeCl;, MnQO,).
[Imakar unm xojorpamMma ¢ H300paXeHHeM CTPYKTYPHBIX (GOpMyJ 3CTpaaroa,
TECTOCTEpOHa, afpeHalliHa. B3aumonelicteue aapenanuna ¢ pactsopom FeCls.
benkoBass mpupona MHCY/IHHa (I[BeTHbIe peakuuu Ha Oenku). IlimakaTel Wmm
KOAOTPaMMBl  C GopMmynamu amMuga  CyJab(aHHUIIOBOM KHUCJIOTEL,
TUrupodoareBoil u T0XHON AUTHAPOdOIUEeBOH KUCIOT, OSH3UIIeHNIIUIIINHA,
TeTpaIUKINnHA, e(oTakcuMa, aCIuprHa.

JlaGopaTopHble onmbiThbl. OOHapyXeHHe BHTAMHHA A B PacTHTEIEHOM
macie. Obouapyxenue Butamuaa C B s6mognoM coke. OOHapyXeHHe BUTAMHHA
D B xentke kypuHoro siia. MOepMeHTAaTHUBHBIM THUAPO JH3 Kpaxmaia IOL
IeficTBHEM aMuiasel. Pa3noxeHWe IEepOKCHAa BOAOpoAa Mo JeHCTBHEM
Katanaspl. JlelicTBUe meruaporeHasbl Ha METHJIEHOBBIH cuHHH. McnbiTanue
pPacTBOPUMOCTH ajpeHalMHa B BoAe U coisHod kuciote. OOHapyxeHue
acmUpUHa B TOTOBOW JIEKapCTBEHHOM QopMme (peakimeidl TIUApPOIM3a UM
[BETHOM peakuuei ¢ cynbhaToMm Oepriumms).

XHUMHYECKHH TPaKTHKYM

KavecTBeHHbIN aHanM3 OpPraHUYECKUX COEHUHEHHH. YTIIeBOIOPOIHI.
CriupTsl u GeHOoNbl. ATBAETHIB W KeTOHBI. KapOoHOBbIE KACIOTHL. YTJIEBOIBI.
AMUHBI, aMMHOKHUCIIOTHI, Oenku. MneHTudukanus opraHMuecKux COeIUHEHHUH.
HeiictBie (epMeHTOB Ha pa3lTWYHBIE BelIecTBA. AHAIH3 HEKOTOPBIX
JIeKapCTBEHHBIX MIpernaparoB ( acmUpHHa, apaneraMmona ).

OBILLIAA XMMKMA. 11 knacc

Ctpoenne atoma

ATOM-—CcITOXHas49acTHI a ATOM — CJIOXHas 4acTHIA.
Jloka3aTenbCcTBa CIOKHOCTH CTPOCHHMS aToMa: KaTOAHble M PEHTTeHOBCKHE



nyud, (oTo3pdeKT, paguoakTHBHOCTh. OTKpPLITHE JJIEKTPOHA, HPOTOHA U
HerTpona. Moznenu crpoerus aroma (Tomcona, Pesepdopna, bopa). Makpomup
1 MUKpoMHDP. KBaHTOBO-MeXaHHYECKHE IPE/ICTABIEHHS O CTPOESHHH aTOMa.

CoOCTOAHHEdITEKTPOHOBBATOM e. HyKIIOHBI: IPOTOHEI U
HedTponsl. Hyxmunel. HM300apel u  u3orombl. KBaHTOBO-MeXaHHYECKHE
IPENCTABIEHHs O TpUpoe 3eKTpona. IloHsgTue 06 21eKTpoHHON opbuTanu u
3]IeKTpOHHOM obnaxe. KBanTOBBIE uMcra: TiaBHOE, OopOUTaIbHOE (T0OOUYHOE),
MarHuTHOe W cnuHoBoe. I[IpaBuna 3amonHeHHs SHEPreTHYECKUX YPOBHEH U
opOuTanel osnexTpoHaMH. IIpUHIUN MHHHMYMa O3HEPrHHW, 3ampeT llayim,
npasuino Xyspaa, mnpasuiao KieukoBckoro. OneKTpoHHBIE KOH(DUTYpAIHH
aToOMOB U HOHOB. OCOOEHHOCTH DJI€KTPOHHOT'O CTPOEHUsI aTOMOB XpoMa, MEJIH,
cepebpa u 1Ip.

BaleHTHBH €EBO3MOXHOCTHATOMOBXUMHUYECKHUXDIE
M € H T 0 B. BaneHTHBIe 3/1eKTpoHBEL. BalleHTHBIE BO3MOKHOCTH aTOMOB
XMMHYECKUX DJIEMEHTOB, 00yCIIOBJICHHbIE pa3NUYHEIMA (akTopamu. CpaBHEHHE
IIOHATUM «BAJIEHTHOCTb) U «CTEMEeHb OKUCIEHHS,

Ilepuonuuyeckuit 3aKo0H %} Ilepuonuueckasicuc
TeMaxHMHYecKuX3nNeMeHTOB/. M MeHnneneena wu TP
oeHue aToma [IpeanochUIKH OTKPHITHS

Ilepuonuueckoro 3akoHa. OTKpHITHE 3akoHa. IlepBas (GopMyIHpoBKa
Ilepuoguueckoro 3axoHa. CTpykrypa Ilepmomuueckodl CHCTEMBI 3JIEMEHTOB.
CoBpeMeHHEIE  NPEACTaBIEHHA O  XUMHYECKOM  3JIeMeHTe. Bropas
(opmyuposka [lepuonuueckoro 3akoHa. [leproaudeckas cucteMa U CTpOSHHE
aroma. OU3UYECKUH CMBIC] IOPSIKOBOIO HOMepa 3JIeMEHTa, HOMEPOB IPYIIIIEI
u mepuoja. Ilepronndeckoe M3MEHEHHE CBOMCTB 3JIEMEHTOB: pagHyca aToMa,
3JIEKTPOOTPHLIATENPHOCTH.  [IpHYMHBI  HM3MEHEHHS  METANIHYECKHX |
HEMETaJUIMIEeCKHX CBOMCTB 2JIEMEHTOB B IpYyIIIaX U NepHoaxX, B TOM YHCJIE H B
Oompmux M cBepxOodbuX. OCOOEHHOCTH CTPOEHMS aTOMOB aKTHHOWIOB U
maHTaHOMHOB. Tperes ¢opmynupoBka [lepHonuyeckoro 3akoH4. 3HAYEHHE
[lepromuueckoro 3akoHa u Ilepronndeckoif CUCTEMBI [l Pa3BUTUS HAayKH H
IIOHMMAaHHUsl XMMUYECKOH KapTHHEI MHUpA.

Hemoncrpanun. ®@ortosdbdext. Karomupie gydu (2I€KTpOHHO-TyYEBEIE
TPYOKH), MOIENH 3NEKTPOHHBIX 00mnakoB (opOuTaseil) pasin4Hoi (GOpPMBIL.
Pazmuunele Bapuantel Tabmun IlepHomndeckoil CHCTEMBI XHMHYECKHX
anementoB JI. M. MenneneeBa. OOpasubl NpPOCTBIX BEIIECTB, OKCHIOB H
THIPOKCHIOB 3JIEMEHTOB 3-T0 NepHoa U IeMOHCTPAIUs HX CBOKMCTB.

CtpoeHue BellecTBa.

JucnepcHbIe CHCTEMBI

XuMuueckascBa3b.EqubHasnpupogaxuMudecKoiicn
g 3 U. [TonaTue o XuMHU4ecKol CBS3M KakK IIPOLECCE B3aUMOIEHCTBHSA aTOMOB C
oOpa3oBaHMeM MOIIEKYJl, WOHOB H paIdKaloB. BHIbl XHMHYECKOH CBSA3H.
AMopdHBIE ¥ KpUCTAINIMYecKHe BemlecTBa. MoHHas XwMudYecKas CBs3b.
HuronsHeli MOMEHT cBsi3u. CBOMCTBa BEIIECTB C HOHHON KPHCTALUTHYECKON
PELIETKOM.

KoBanenTtHas cBa3s. MeTon BaleHTHBIX CBszed B oOpa3oBaHUH
KOBAJICHTHOH CBSI3U. DIIEKTPOOTPULIATETIEHOCTh U PA3HOBHAHOCTH KOBAJIEHTHOM
CBSI3M 110 3TOMY IIPU3HAKY: MOJAPHAS U HENOJIsSIpHas.



Crnoco0 mepekphIBaHUS BIIEKTPOHHBIX opbOuTaneidl M Kiaccu(pUKaiys
KOBAJICHTHBIX CBSi3ef 1O 3TOMY NpPU3HAKY: S- M P-CBs3U. KpaTHOCTB
KOB&JIEHTHBIX CBSI3eH M WX KIacCH(PHUKalUs [0 3TOMY NPU3HAKY: OAMHApHasi,
nBoiHasA U T. 4. MexaHu3Mbl 00pa3oBaHUs KOBaJICHTHOH CBSI3M: OOMEHHBIH U
NOHOpHO-aKenTopHbelH.  OCHOBHBIE ~ CBOWCTBA ~ KOBAJIEHTHOM  CBSA3M:
HACHIIaeMOCTh, HAIllPaBJIEHHOCTb, AWIOILHEIM MOMeEHT. [lonspHOCTE CBS3U H
TOJISIPHOCTE MOJIeKyJIbl. Kpuctammndyeckoe CTpoeHHe BeIIecTB C 3TUM THIIOM
CBSI3M, UX (PU3UYECKUE CBOMCTBA.

Merajiaeckass cBsisb W ee ocobenHoctu. ODusnueckue CBoOHCTBA
META/UIOB  KaKk GYHKIWS  METAUIMYECKOM CBSI3M M METaJUIMYeCKOH
KPHUCTATTHYECKOHN PEIIeTKH.

Bonoponnas cBsi3b U MexXaHHU3M ee 00pa3zoBaHuA. MexMOIeKynsapHas H
BHYTPUMOJIEKYJIIpHAsl BOAOPOAHBIe CBs3U. Du3ndeckue CBOMCTBA BEIIECTB C
BOJIOPOTHOMN CBs3BI0. buonornyeckas poib BOJOPOJHOM CBS3U B OpraHU3alMH
CTPYKTYp OHOIIOJIUMEPOB.

Ban-nep-BaanscoBo B3auMmopeiictsue. OpueHTallMOHHOE, UHAYKIHOHHOE
U JUCIEepCHOHHOE B3aWMOJEHCTBHE MeXAYy MOJeKylaMH. Y CJIOBHOCTb
paszeneHus BEIECTB 110 TUIIaM CBSI3HU, €AMHasl IPUpoJa XUMUUECKOH CBSI3N.

[ubpuguszanusopburanefiureoMeTpUsIMOTIEeK Yy I
Teopus rubpuauzalnuy U OTTAJIKMBAaHUS BaJEHTHBIX Nap. TUIbI THOpUAM3ALUN
AIIEKTPOHHEIX oOpOuTanmedl # TeOMETpUs OpPraHWYecKHX M HeOopraHHYeCKuX
MOJIEKYI.

TeopuscTpoeHUSIXUMHUIECKUXCOETHHE HUI
[IpennochbUIKi CO3aHus TEOPUH CTPOEHUS XUMUUYECKUX COCNUHEHHUH: paboThI
npeninectBeHHUKOB A. M. Bytneposa (K. b. Iroma, ®@. Benep, I11. @. XKepap,
®. A. Kekyne), cpe3n ecrectBoucnbiTareneii B r. lllmeiiepe. JImuHOCTHBIE
kauectBa A. M. bytnepoBa. OCHOBHBIE IIOJIOKEHHS TEOPUHM XUMHUUECKOTO
CTPOEHHS OpraHW4EeCKHUX COEIMHEHUW W COBPEMEHHOH TEOpHH CTPOEHHS.
WNzomepuss B opraHudeckoil M HeopraHW4yeckod XxumMuu. BzauMHOe BIUAHHE
aTOMOB B MOJIEKYJIaX OPIaHUYECKUX U HEOPTaHUUECKHX BEIECTB.

OcHOBHBEIE HaNpaBleHUS pPAa3BUTUS TEOPUM CTPOEHUS OpPraHuYeCKUX
COeIMHEHHH (3aBHCHUMOCTB CBOMCTB BEIIECTB HE TOJIBKO OT XMMHUHYECKOro, HO U
OT WX DJEKTPOHHOTO W IPOCTPAaHCTBEHHOrO CTpOeHHus). MHIYKIUOHHBIM H
Me30MepHEIH 3 dexTrr. CTepeoperysipHOCTS.

JInaleKTHYECKUEOCHOBB OOMHOCTUABYXBEAYIIHUX
TeopHu X uMHu u Juanektuueckue ocHOBbI obmHocT [lepuoanyaeckoro
3akoHa J[. . MenzeneeBa u Teopuu cTpoeHust A. M. ByTiepoBa B CTaHOBIECHUH
(paboTsl MpeAlecTBEHHUKOB, HAKOIIJIeHHe (JaKTOB, yUacTHe B Che3[1aX, PYCCKUI
MEHTAJTUTET), TpeAcKazanuy (HoBble nemMeHThl — Ga, Se, Ge ¥ HOBBIE BEIIECT-
Ba — M30MEPHI) ¥ Pa3BUTUH (TpH (OPMYIHPOBKH).

[TlonuMepslopraHuidYecKHeHHeOpraHudecKH e,
[Tormumepsl. OCHOBHEBIE NOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIHHEHUH:
«MOHOMEP», (IIOJHUMEPY, «MAKPOMOIEKYIa», «CTPYKTYPHOE 3BEHOY», «CTEIEHb
MOJIMMEPHU3ALMHY, «MOJIEKyIsIpHas Macca». CrocoObl NonydeHus IIOIUMEDPOB:
peaKkiuy TOJMUMEpH3alWd U IoJUKOHIeHcauud. CTpoeHHe IOIMMEPOB:
reomeTpryeckas (GopmMa MaKpOMOJIEKYJ, KPHUCTALIMYHOCTb H aMOP(HOCTE,
CTEepeoperyIsapHocTh. [lomrMepsl OpraHudeckue U Heopranupdeckue. Kayayku.



ITnactmaccel. BomokHa. Buomomumepbl: OenKkd ¥ HYKICHHOBBIE KHUCIOTEI.
Heopranudueckne MOIMMEPEl aTOMHOT'O CTPOSHHUS (AJUTOTPONHBIE MOAXDHKAIIAH
yriiepona, KpUCTAJUTHYEeCKU KpEeMHUH, CENIeH U TeJITyp LEN0Ye4YHOro CTPOeHHS,
IMOKCHJ KPEMHHS ¥ Jp.) ¥ MOJEKYISIPHOrO CTpOeHHs (cepa IUIacTHYECKass W
Ip.).

HucnepcHbleCcHCTeM Bl. HACTBIE BEIECTBA U CMECH.

Krnaccudukarys XUMHYECKHX BemecTB mo uyuctoTe. CocTaB cMeceid.
PactBopel. PactBopuMocTs  BemecTB. Knaccuduxanus  pacTBOpoB B
3aBHCHMOCTH OT COCTOSIHHS PACTBOPEHHOI0 BeIeCTBa (MOJEKYISIpHBIE,
MOJIEKYJIIpPHO-HOHHbIE, HOHHBIE). THWUIBI pacTBOPOB MO  COAEPKAHUIO
pacTBOpeHHOro BemlecTsa. KoHIeHTpaus pacTBOpOB.

[NousaTtue «aucnepcHasd cuctemay. Kiaccuukarus TUCIEPCHBIX CUCTEM B
3aBHCHMOCTH OT arperaTHoro COCTOSIHUS AUCIEPCHOHHOM cpelbl U JUCIEPCHOU
¢assl, a TaKxke 1Mo pazMmepy dactull. I pyboaucriepcHble CHCTEMBI: SMYIbCHU U
CycreH3uH. TOHKOIHCIIEPCHBIE KOJUIOMIHBIE CHCTEMBI: 30 U Teim. DPQeKT
Turmana. Koarymsmus B KOJUIORIHBIX pacTBopax. CHHepe3nc B Telsix.

PacuerHble 3agaun. PacueTs! Mo xuMuyeckuM GpopMmyiiam.

PacueTsl, cBS3aHHbBIE C TIOHATUSAMH «MaccoBast 10JI1» U «00BeMHas J10JIs»
KOMITOHEHTOB CMeCH. BEIdliciieHre MOIsSpHOM KOHIIEHTPAlluK PacTBOPOB.

HMeMoHcTpauuu. Moaenmn KpHUCTANIHYECKHX pEIIeTOK BEIIeCTB ¢
Pa3IMYHBIM THUIIOM CBsi3ed. Mopaenu MoJieKyll pa3iu4yHoid reomerpuu. Moaenn
KPUCTAINTMUECKUX pelleTOK anMasa M rpagura. Monxemn MONEKYI H30MEpOB
CTPYKTYpHOH ¥ TIPOCTPAHCTBEHHON W30MepHH. MoIenu KpUCTaLIMYECKUX
pemerok MeTamwoB. Monenn M3 BO3AYIIHBIX IIapOB, OTPaKarollue
POCTPAHCTBEHHOE DACIIONOKEHHE Sp>-, Sp°-, SP-THOPHAHBIX opburameil B
MOJIeKyJIaX OpraHuYeCKHX U HEOPTaHUYECKUX BEILECTB.

Komnmekuuss rmmmactmace ¥ BojokoH. (OOpas3mel  HEOPraHWYECKUX
IIOJIMMEPOB: Cephl IIacTHIecKol, ¢gochopa KpacHoro, kBapia u 1ap. Mogenn
moitekyn OenmxoB m JIHK. OOpa3sibl pa3MU4YHBIX CHCTEM C JKHIKOW Cpenoi.
Koarymamus. Cunepesuc. Opdext Tunnas.

JlabopaTopHble ONBITHI. 3HAKOMCTBO C KOJUIEKLUSAMH IIHINEBEIX,
MEIUITHHCKUX ¥ OuonorHueckux rened u 3ozeil. [lomydeHune KOJIIOMIHOIO
pacTtBopa xsopuaa xenesa (11I).

XUMHYECKHE peaKun

KnaccudpukanusdaXxuMHUUECKUXpeaKIUMBOpPranuvec
KOMHHEeOpPraHWdecKkoi xuMuu. [louarre o XuMHUECKOH peaKIuy,
OTJIMYHE €¢ OT sIAepHOM peaknuu. Paciiennenue Anep, TepMOSACPHbIA CHHTES,
S7epHBI 00MeH. AJUTOTPOIHBIE ¥ TOMUMOP(HEIE TPEeBpalleH s BELIECTB.

Kraccudukarus peakiiuii B HEOpraHH4YeCKOH XUMHUH II0 YHCITYy U COCTaBy
pEearupyIoIIuX BelecTB (PasioKeHus, COeTNHEeHNUS, 3aMelIeHNs, 0OMeHa).

Knaccubukanys XMUMHYECKHX pPEakiuidi B OpraHHYecKod XUMHUH (
[PUCOEIWMHEHUS, 3aMeIlleH s, OTIIEIICHUs, U30MEPH3ALUH ).

Knaccubukanus peakuuii mo TemroBoMy 3ddekty, mo daszosomy
COCTaBy, MO y4YacTHIO Kartanuzatopa. ObpaTHMble ¥ HeOOpaTHMBIE PEaKIIHH.
THIIEl peareHTOB ¥ MOHATHE O MEXaHH3MaX XMMHYECKHX peakiuii (MOHHOM H
cBOOOTHOPAIUKAIEHOM).



OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE pPeaKii KW pCakKluiy, HHymHe 0e3
H3MECHCHHA CTeNeHeun OKHCJICHHA 9JICMCHTOB. MG}I{MOHGKyHHpHHe u
BHYTPUMOIJICKYIIAPHBIC OKHCIIUTCIIBHO-BOCCTAHOBHUTCIIEHBIC PCAKIIHH. Peakiiuu

JNUACIPONOPIHOHUPOBAHUS. MeTo1b1 COCTaBJIEHUS OKHCJTUTENIBHO-
BOCCTAHOBHUTENLHBEIX peakiuil: MeToJ JJIeKTpOHHOro OamaHca H MeTOoX
MOJIypeaKIui.

OcHOBHBIE TOHSATUS XMUMHUYECKOH TepMoIuHaMuKku. llepBoe Haualo
TepMoauHaMuku. TernoBoil sddekT xumudeckod peakuuu. 3akoH [ecca u
clencTBUsS U3 Hero. lemtora (dHTanmemus) o0pa3oBaHWs — BelIeCTBa.
TepMoxuMUYECKHE PACHETHI.

[Tonsitue osHTponuu. Bropoe Hauano tepmomauHamuku. CBobomHas
sHepruss [mbbOca. PacdeTsl camMONIpPOU3BOIBHOIO TIPOTEKAHUS XUMHUYECKOU
peaKIuH.

CkopocCcThXUMMHUUYECKHUXDpeaku# [Ipenmer xumugeckoit
kuHeTHKd. [loHsTHEe CKOpPOCTH XMMHMUYECKOW peakuuu. KuHeTHdeckoe
YpaBHEHHE peaKlIUH M KOHCTAHTAa CKOPOCTH XUMHUYECKOH peakiuu. PaKTophl,
BIHUSIOIIME Ha CKOPOCTh XHMHMUECKOM peakuuu (IpHpoAa peardpyromux
BEIIECTB, KOHLEHTpallusi, TeMIleparypa, IMIOBEPXHOCTb COINPUKOCHOBEHHS
BEIIIECTB).

[TonsTre o Karamuzaropax M Karajusze. ['OMOTeHHBIH WM TeTepOreHHBIN
karanu3. @epmenTsl. DepMeHTaTUBHBIA KaTallu3 U ero MexaHusM. [IpoMoTopsl.
Karamutinaeckue sapl. UTHTHOUTOPEL.

MexaHu3M OeHCTBUS KaTaIu3aTOPOB.

OO6paTHUMOCThXUMHUYECKUXpPEAaKIUNH XUMHUIECKOED
aBHOBECH e ObparuMble XUMHYECKHE peaKklWU, U3MEHEHHEe JHEpruu
['u66ca B obpatumom npouecce. XUMHUECKOE PaBHOBECHE U €r0 IMHAMUYECKUAN
xapaktep. KoHcranta xmmuueckoro pasHoBecus. I[Ipunnun Jle Illartense.
CMGIHBHHC XUMHUYCCKOTO paABHOBECH L.

ONeKTPONUTHYECKAAIHUCCONLHU I U . DNEKTPOIUTHl U
HEINEKTPOIUTHL. JDIEeKTPOIUTHYEeCKass AUCCOLMAaLNs, MEeXaHU3M IHCCOLHAIUU
BEIIECTB C pPa3NIHYHBIMH BuAaMmu CBs3u. CuibHBIE W crabble 3IEKTPOJIUTEHL
CremneHb AUCCOLMAIMN U €€ 3aBUCHMOCTB OT Pa3IMuHbIX (akTopoB. KoHcTanTa
nucconuanuu. [Ipomssenenne pacTBopuMOCTH. MoHHOE TIpOM3BENEHHE BOJEL
ITonsatre pH. Bonopoauslit moka3aTens.

I'm n p onu 3 I'moponu3 xax obmeHHbI! npomecc. OOpaTUMBIA U
HeoOpaTUMEIH THAPOJIN3 OPraHMYECKUX W HEOPTAHWUYECKUX BeIlecTB. | mapomm3
coseil. ['HapomH3 opranudecKux COSAMHEHMH Kak XMMHUYECKas OCHOBa oOMeHa
BewmecTB. ['uaponmuz AT® kak OcCHOBa DHEPreTHYECKOro OOMEHa B JKHBBIX
opraHu3Max. [HWOponu3 OpraHUYecKHX COEAWHEHHWH B MPOMBIIIIEHHOCTH
(OMEBIJIEHHE XUPOB, MOMy4YeHWE THIAPOJIM3HOTO CHOHAPTA W T. [A.). YCHIEHHE U
NofaBlieHHe 00paTHMOTO TMAPONH3a. 3HAaUEHHE THIPOIHN3a B IIPOMBIIIIIEHHOCTH
U B OBITY.

Pacuernblie 3agaum. PacyeTel 1O TEPMOXMMHYECKHM YPaBHEHUAM.
Beramcnenne TemmoBoro 3dpexkra peaknuu 1o TemoTe o0pa3zoBaHUS
pearupyroux BeIecTB W MpoAyKToB peakiuu. Ompenenenue pH pactsopa
3aJaHHOM MOJIIPHOHW KOHIEeHTpaluu. Pacuer cpenHell CKOPOCTH peakLMH II0
KOHI[EHTpAIUSIM pearupyrolux BellecTB. BBIUNWCIEHHS C HCIOIb30BaHHEM



TIOHATUSL «TEMIIepaTypHBIH K03(D(HULIHUEHT CKOPOCTH peakium». HaxoxmaeHue
KOHCTaHTBl PABHOBECHS pEaKIUH 110 PABHOBECHBIM KOHIIEHTpAIWAM |
OIpe/IeIeHHe UCXO/IHBIX KOHI[EHTPAIVH BEeIeCTB.

JdeMoHcTpanuu. AJUIOTpONHBIE TNpeBpallleHuss cepbl u  docdopa.
Peakuuu, unymye ¢ obpazoBaHueM rasa, ocajgka Wid Boabl. OKUCIUTENBHO-
BOCCTaHOBMTEJBLHBIE pEaklMl B HEOPraHWYeCKOH XUMHM (B3aUMOIEHCTBHE
IMHKa C pacTBOpaMHU COJISIHOM KHUCIOTHI U cynbdaTa Menu (I1)). OxucnuTensHo-
BOCCTAaHOBHUTENIbHBIE PEAKIUU B OPraHHYECKONH XUMUH (OKHCIIEHHE allbIeTHaa B
KapOOHOBYIO KHCIIOTY — peakKIusl «cepeOpsHOro 3epkajiay HIH peakius C
rugpokcuiiom menu (II), okucneHwe sTaHoNa Ha MEOHOM KaTaau3aTope).
WzyueHne 3aBUCHMOCTH CKOPOCTH XHMHUYECKOM pEakIWd OT KOHICHTpaIuH
BELIECTB, TEMIIEpaTyphl (B3aUMOIEHCTBHE THOCYNIb(aTa HaTpUs C CEepHOH
KHACIIOTOM), TIOBEPXHOCTH COIPUKOCHOBEHHS BelIeCTB (B3aMMOIEHCTBHE
COJISTHOM KHCIIOTBI C TpaHyJaMH W TOPOIIKaMH ATIOMHUHHUS WIM IHHKA).
ITpoBeneHNE KaTaIUTHYECKHX pPEaKIUi pas3ioKeHUs MepoKCHAa BOAOPOa,
rOpeHHsl caxapa, B3aUMOJEHCTBHA Hoda W amroMuHUS. Kopposus jxenesa B
BOJHON cpefe c ypoTponuHoM W ©Oe3 Hero. HalOmiomenue cMelneHHs
XHUMHYECKOT0 PABHOBECHS B CHCTEME:

FeCl; + 3KSCN 5™~ Fe(SCN); + 3KCL

CpaBHEHHE 3JIEKTPONPOBOJHOCTH PACTBOPOB IEKTPoNUTOB. CMelleHne
paBHOBECHs IHCCOIMAIMM crnabblx KUCIOT. MHAMKATOPH W H3MEHEHHE HX
OKpacKH B pasHbIX cpelnax. VoHHBIE peakluW K YCIOBHS WX TPOTEKAHUS.
I'unponus xapboHaTOB, CYIb(ATOB U CUIIMKATOB IIEJIOYHBIX META/UIOB, HUTPATa
ceuHLa (II) nnu nunka, xnopuaa aMmmMoHus. CepHOKHCHBIA U (epMEHTaTUBHEIN
TUJIPOJIN3 YTIIEBOIOB.

JlaGopaTopHble onbIThI. PaznokeHne MepoKcHia BOAOPOAa ¢ IIOMOIIBIO
okcuna Memu (II) u xaranasel. 3HakomMcTBO ¢ Koytekimedt CMC, comepxammnx
SH3UMBI. Peakunu, nmymue ¢ oOpa3oBaHHEM oOcalKa, rasa MHJIA BOIBI JUIS
OPraHMYEeCKHX U HEOpraHMYeCKMX OJJIEeKTPONHUTOB. Pa3nmnuHble CIydau
rugponusa coneil. McenenoBanue cpelibl pacTBOPOB € MMOMOIIBIO HHIUKATOPHOM
Oymaru.

IIpakTtuyeckas pabdora Nt 1. CkopocTh XHMHUYECKHX pPEaKIHUi.
XuMudecKoe paBHOBECHE.

IIpakTH4yeckas pabora Ne 2. Pemenue sKCnepUMEHTAIBHBIX 3a7ad IO
teme «[ maposms».

BemecTBa 1 ux cBoicTBa

Knaccudukanuss HeopraHWYECKWX BEIIECTB.

BemecTtBa npocTble U ciokHbIe. Biaropomnbie rasel. CpaBHUTEIbHAsS
XapaKTepUCTHKA IIPOCTHIX BELECTB: METAJUIOB U HEMETAJJIOB, OTHOCHTEIBHOCTE
3TOM Kiaccu@ukanuu. CroxxHble BellecTBa: OMHApHBIE COeTMHEHHUsS (OKCHIH,
TaJOTeHUIBI, CYTbOUIET U T. I.), THIPOKCHIEI, COJIH.

ITonaTe O KOMIUIEKCHOM coefquHeHHd. OCHOBBI KOOpPAMHAIIMOHHOM
TEOPUU CTPOCHUS KOMIUIEKCHBIX coeinHenuit A. Beprepa.

JIOHOPHO-aKLENTOPHOE B3aUMOJEHCTBHE KOMILIEKCOOOpazoBaTeneil u
murasnoB. KoopauHanmoHHOe 4HCIIO KOMILIEKCO0Opasoparens. BHyTpeHHssT 1
BHEITHSA cepa KOMIIJIEKCOB.



Jucconuanys KOMIUIEKCHBIX coequHeHHH. [IpuMeHeHHe KOMIIIEKCHBIX
COCMMHEHH! B XMMHYECKOM aHalHM3e M B MPOMBIIUIEHHOCTH, HX DOJL B
IpUPOJIE.

Knaccudukangusgs opraHd4ecKuX BellecTs.

Knaccuukamys opraHudecKuX BEIeCTB 110 CTPOEHHIO YIJIEPOIHON IIenu
(aumKmMYecKHe W IUKIHYECKHe, HACHINIEHHBIE W  HEHACHIIICHHBIE,
KapOOIMKINYECKHE M TeTepOLUKINYecKHe, apOMaTHYeCKUe YIIEBOAOPOIbI).
YrieBonopoas! (aIKaHbl, ajKeHbl, aIKUHBI, [IUKIOATKAHbI, ajlKaJieHbl, apeHsl,
raJIOreHONPOU3BOIHbIE YTIIEBOLOPOOB). OyHKIMOHATEHEIE IPyIIIBL
(THApOKCHIBHAS, KapOOHMIbHAS, KapOOKCUIIbHAS, HUTPOrPYIIa, AaMIHOTPYIIIA)
¥ KIacCH(UKAIMA BELIeCTB II0 3TOMY IIpH3HAKy. IeTepodyHKIMOHATILHEIE
coenuHenus. ['eTepouknnUecKue coeMHEHHS.

M e 1 a 1 1 b1 ITonoxenne Meramuios B I[lepuoauyeckoii cucreme JI. Y.
MenneneeBa. OcoOEHHOCTH CTPOEHHUSI aTOMOB U KPUCTAILIOB. IlomuMmophusM.
O6mue ¢usmueckue cBoiictBa MeTamioB. PeppoMardeTHKy, IapaMarHeTHKU U
JUaMarHeTUKH.

ONEKTPOXMUMHUYECKHH psAn  HampsokeHuH MertawioB. CraHmapTHBIN
BOMOPOOHBIA 3iieKTpoA. CTaHAapTHBIE 3JEKTPOAHBIE MOTeHIMaNsl OOIue
XUMHYECKHE CBOMCTBA METAJUIOB: B3aHMOJIEHCTBHE C HEMETA/IAMH, BOIOMH,
OMHAPHBIMA COEMHEHUAMH, KUCIOTaMH, COJISIMH. B3auMomnelicTBIE HEKOTOPHIX
METAJIIOB C pacTBOpaMH Iienoded. BaauMomelcTBHE aKTHBHBIX METAIJIOB C
OpPraHWYECKUMHU coelnHeHHuAMH. OCOOCHHOCTH peakIuil MeTaJIOB ¢ A30THOH H
KOHIIEHTPUPOBAHHON CEpHOM KUCIIOTOH.

KopposusamerTamnno B [loaarue Kopposun. XuMHUecKas H
3IIEKTPOXUMHUYECKAs KOPPO3HS ¥ CIIOCOOBI 3aIIMTHI METAIJIOB OT KOPPO3HH.

ObmuecnocoOBIOIONYydYeHHUIMETadJdao B. MeTalumsl B
npupojse. OCHOBHBIE CIOCOOBI TOJYYEHHS METaUIoB (IIMPOMETAILTYpris,
THPOMETAILTYPTHS, 31I€KTPOMETAILTYPTHS).

ONIeKTPOIM3  KaK  OKHCIUTEIbHO-BOCCTAHOBHTENBHBIM  IpoIecc.
ONEKTPOIN3 PACIUIABOB IEKTPOIIUTOB. DIEKTPOIU3 PACTBOPOB JJIEKTPOJIUTOB C
MHEPTHBIMH ¥ aKTHBHBEIMH 3JIEKTpojaMu. lcmonb3oBanue siekTposusza B
IPOMBIIIIEHHOCTH. ["aibBaHHYeCKHEe 27IeMeHTHI. [Ipolecchl Ha 3JIeKTpoaax B
raJlbBAHUYCCKOM dJIeMEHTe.

Axkymynatop. TONTHBHbIE 3JIEMEHTEL.

MeTannsirnaBHB XTI o AT pyu . [lenoynsie MeTasl, obmas
XapaKTepHCTHKa Ha OCHOBe IoyoxeHus B [leproamdeckoii cucreMe 3IeMEHTOB
J. W. MengeneeBa 1 CcTpoeHHs aroMoB. Ilomydenwe, OQuU3MYECKHE WU
XHMHYECKHE CBOMCTBA, IPUMEHEHHE IIEOYHBIX METAJIOB M MX COEIMHEHHI.
bepuiiii, Maraui, 1eI049HO3eMeNbHbIE METAILIBI, X 00IIas XapaKTepHCTHKA
Ha OCHOBe ImonoxeHus B llepuogmueckoit cucreme osmementoB J[. U.
Menneneesa u cTpoeHus artoMoB. [lomyueHme, ¢(u3nuecKHe M XHMHYECKHE
CBOMCTBA, IPHMEHEHHE IIEIO0YHO3EMENFHEIX METAJIOB M HX COEIHHEHHIA.
AmoMuHAH, cTpoeHUe aToMa, GU3NIECKHe U XHMUYICCKHE CBOMCTBA, IIOIyIEHHE
Y IIpUMEHEHUE.

MeTanasnoOOUYHBXNOAT Py I I XapaKTePUCTHKa METALIOB
10O0YHBIX NOArPYIN MO HX NMoJokKeHuIo B [lepuoandeckoii crucreMe 3JIEMEHTOB
J. Y. MengeneeBa 1 CTpPOSHUIO aTOMOB.



Menp: du3nyuecKkre U XUMHYECKHE CBOMCTBA, ITONyYeHHe U IpHMEHEHHUE.
Baxuelmue coequHEHUS MeIH.

dusnyeckue U XUMHUYECKHEe CBOMCTBa, ONyUYeHUe U IIPUMEHEeHHe INHKA.
XapaKTepuCcTHKa BaKHEUITNX coeIMHEeHUH (OKCHIa U THAPOKCUA LIMHKA).

Du3znyecKre U XMMUYECKUE CBOMCTBA, IIOJyYeHHUE U IPUMEHECHUE XpOMa.
XapakTepruCcTHKa BaKHEHIMUX cOeMUHEeHWH (okcuma u ruapokcuaa xpoma (I11),
OUXPOMATOB M XPOMATOB IIEJIOYHBIX METAI0B). OcOOEHHOCTU BOCCTAHOBIIEHUS
IUXPOMATOB B 3aBUCHMOCTH OT CpeIbl pACTBOPOB.

DuznyecKkue W XUMHUYECKHE CBOWCTBA, IIOJNIy4eHHEe U TpPHMEHEeHHe
Maprasia. XapakTepuCcTUKa BAXKHEHIIINX COSAUHEHUN: OKCUIOB, TUIPOKCUIIOB,
coneit. OcoOeHHOCTH BOCCTAaHOBIEHHS II€PMAHTaHATOB B 3aBHUCHUMOCTH OT
Cpelbl PaCTBOPOB.

He ™ e Tanns [lonoxenne HeMetaioB B [lepuonudeckoit cucreme Jl.
H. Menpneneea. OcoDEHHOCTH CTPOCHUS aTOMOB U KPUCTAJLIOB. AJUTOTPOIIHSL.

bnaroponssie rassl.

OxucnuTenbHBlE W BOCCTAHOBHUTENBHBIE CBOMCTBA HemeTaoB. OOmas
XapakTepUCTHKA BOJIOPOJIHBIX COEeIMHEHHUH HEMETaJLIOB. O6mas
XapaKTepUCTHKa OKCHUJIOB ¥ TUJIPOKCHIOB HEMETAIIIOB.

lamorensr. CrTpoeHHe aTOMOB TajJOreHOB, UX CpaBHUTEIbHAS
xapakrepucTuka. CBOHCTBa NpPOCTHIX BEILIECTB, 00OpPa30BAHHBIX TaIOTeHAMH.
OxucnurenbHble CBOWCTBA TaJOreHOB. | aloOreHOBOINOPOIBI, HX CBOMCTBA,
CpaBHHUTEJbHAS XapaKTEpUCTHKA. XJIOP M €ro COCOUHEHHS, HaXOXICHHUE B
IIpUpOJE, IIOJlyueHHEe, CBOHCTBA, IpUMEHEeHHe. XJIOpPOBOIOPOL U COJISHAs
KucaoTa. Xmopuasl. KucnopoaHsle coeqUHEHHUS XIIOpa.

Xamekorensl. HaxoxeHue KUCIOpoAa U Cephl B IPUPOJIE, ITOIYYEHUE UX
B [IPOMBILIJICHHOCTH | JiabopaTtopuu. CBOACTBA KMCIOPOa M CEPhI: aJUIOTPOIIHS
U (Qu3MUeCKHe CBOMCTBA aUIOTPONHBIX MOIUGHUKAIMN; OKHCIUTEIbHBIE
CBOMCTBa KHCJIOpPOJa M CEphl B pEaKuiaX C IMPOCTHIMU BEeIIEeCTBaMH.
BoccranoButensHble cBOHCTBA cepbl. OKHCIeHHE KHUCIOPOAOM CIIOXKHBIX
BelecTB. OKUCIUTENbHBIE CBOMCTBA 030HA. [IpuMeHeHue Kuciiopoaa U 030HA.
[Ipumenenue cepel. CepoBogopon, HaxOXAeHHE B MPHUPOAE, IOTyUEHHE,
CTpOEHUEe MOJIEKYJIbl U CBOMcTBA: (hu3mueckue u xumuieckue. CepoBomopoHast
xucinora u cynepuael. Oxcun cepsl (IV), ero ceoiicrsa. CepHucTast KUCIOTA U
ee comd. CepHas KuCIOTa: IPOMBIIUIEHHOE IPOM3BOACTBO, (H3HHUECKHE H
XUMUYECKUE CBOMCTBa (OKHUCIUTENbHbIE M OOMeHHEIe). [IpuMeHeHUe cepHOMH
KUCIOTHL. ColM CepHOM KUCIOTHI.

A3or. Haxoxzaenue B npupoge, mnomaydeHue. CTpoeHHE MOJIEKYJIBI.
OxwucnutensHble H BOCCTAHOBUTEIBHBIE CBOWCTBa azora. [IpmMmeHeHUe a3oTa.
AMMUaK: IOIy4eHUE, CTPOEHHE MOJIEKYJBl, CBOMCTBa (OCHOBHBIE, PEAKIUU
KOMIIJIEKCOOOpa3oBaHus, BOCCTAHOBUTEIbHBIE, OKHUCIUTEIbHBIC, pPEaKkUUHh C
OpraHMYecKMMHU BeleCTBAMU M C YIVIEKHUCIBIM ra3zoMm). Comd aMMOHHMS U HX
npuMmeHeHue. OKCHIOBI a30Ta, UX CTPOCHHE W CBOHCTBAa. A30THas KHUCIOTA:
NOJIy4eHHe, CTpPOEHUEe MOJEeKynbl M cBoiicTBa. HutpaTsl, uX TepMmHUecKoe
pasnokenue. Pacno3HaBaHue HUTPATOB U UX IPUMEHEHHUE.

@ochop. Haxoxmenwe B IpHpone, IOIydYeHHE. AJIOTPONUS U
usnueckue cBoiicTBa Momudukanmid. OKHCIHTEIbHBIE CBOHCTBA (peakuuu ¢
MeTaJlJlaMH ) ¥ BOCCTAHOBUTENILHEIE CBOMCTBA dochopa (peakiiuy ¢ rajJoreHaMu,



KHCJIOPOJIOM, KOHIIEHTPUPOBAaHHOW CEpHONM M a30THOM Kucioramu). Oxcun
dochopa (V). ®ochopHbIe KUCIOTHI X UX COJIH.

Vraepon. Haxoxenve B mprpoae. ANIOTPONHS U (QU3MYECKUE CBOKCTBA
MOIUQIKAITITH (moBTOpEHHUE). XUMHUYECKHE CBOMCTBa yriaepona:
BOCCTAaHOBUTENIbHBIE (B3aUMOJIEHCTBHAE C TalOreHaMH, KHUCIOPOJIOM, CEPOH,
azoToM, Bomo#, okcumoMm Mmemu (II), KOHIEHTPWMPOBAHHON CEpHOW W a30THOM
KHACIIOTAaMH) M OKHCIIUTeIbHBIe (B3aUMOJEHCTBHE C MeTalslaMd, BOIOPOIOM,
KpeMHHeM, Oopom). TlomyueHue, cBOMCTBA W MPUMEHEHHE OKCHIIOB YTJIEpOIa.
YTonbHas KHCIIOTa U €€ COJIH.

Kpemunit. HaxoxneHne KpeMHHS B NpHpPONE U €ro IOIy4YeHHE.
AnnoTponuss UM CBOMCTBAa  &UIOTPONHBIX  MOIMGUKAUUNA  KpEeMHUS.
BoccranoBuTenbHble (peaklMM C TrajoreHamMH, KHCIOPOIOM, pacTBOpaMu
menodel) W OKHCIUTENbHBIE CBOMCTBA KpeMHHs (peakiHu C MEeTajUlaMu).
IIpumenenune kpemHusa. OKCHI KpeMHUs, KpeMHHEBas KHCIIOTA W €€ COIH.
CunukaTHas IpOMBIIIIIEHHOCT.

KucnorsopranudecCKHedHeOpPraHu4YecKHE.

CoctaB, «kmaccudpukamus ¢ HOMEHKIATypa HEOpPraHHYeCKHX W
OpraHM4eckux  KucinoT. [lomyueHme  BaXHEHIIMX  OpPraHHYECKUX U
HEOPraHWYEeCKUX KUCIOT. XHMMHUYECKHE CBOWCTBA (pPEeakiuu C METaLIaMH, C
OKCHJ/IaMH METAJIJIOB, C OCHOBaHUSIMH, C COJIIMH, CO ciupTamu). OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHEIE CBOHCTBA KHUCIOT. OCOOCHHOCTH CBOWCTB CEpPHOH M
a30THOM KHCIIOT, MypPaBbHMHOM U IaBEJIEBOM KUCIIOT.

OcHOBaHUSA OpraHMHUYEecKHEe H HeopraHUYe-

c k u e. CocraB, kmaccu(ukanusi, HOMEHKJIATypa HEOPraHUYECKHX H
OpraHu4ecKkux ocHoBaHuil. OCHOBHBIE CHOCOOBI MONY4YEHUS TUAPOKCHIOB
MeTalIoB (Ienode — peakIUsIMH METaJNIOB M HX OKCHAOB C BOJOH,
HepacTBOPUMEIX OCHOBaHWH — peaknwed obOmena). [lomydeHune amMMuaka H
aMMHOB. XUMHUYeCKHe CBOMCTBA OCHOBaHUM: Iienouelf (peaklud ¢ KUCIOTaMH,
KHCIIOTHBIMH OKCHIAMH, PacTBOPaMH COJIeH, ¢ TMPOCTHIMH BelIeCTBAMH, C
raoNI0IIPON3BOIHBIMH YTJIEBOAOPOIOB, DEHOJIOM, KHPaMH); HEPACTBOPHMBIX
OCHOBaHMH ( peakuy ¢ KUCIOTaMU, PEaKIUH Pa3IoKEHHU ).

AMbpoTepHBIEeOpPraHNdYeCKHEeNHEOPTraHUIECKHECOE®
AU HeHH g Crnocobbl noxydeHUs: aMPOTEPHBIX COeAUHEHMH (aM(pOTepHBIX
OCHOBaHUH W AaMHUHOKHCIIOT), UX XUMHUYECKHUE CBoMcTBAa. OTHOCHTENBHOCTb
NeJieHus COeIMHeHU Ha KUCIOTH M OCHOBAHUS.

eHeTHUYeCcKasICBIA3BMEXKIYKIAaCCAMHUOPraHH4YeCKH
XHHEeOpraHudYecKHUXcoeIHHeHH i Ilo-

HATHS «TEHETHWYecKas CBI3b» U «reHeTudeckuid psn». OCHOBHBIE
NPU3HAKH TeHEeTHYeCcKoro psiua. | eHeTwdeckwe psabl MeTauioB (Ha IpHUMepe
Kalbllds M JKejle3a) M HeMETaJUIoB (Ha IpuMepe cepbl W KpPEeMHHS) H
MEPEXOHOTO 3JeMeHTa (Ha IpuMepe amoMHuHUSA). [ eHeTHUecKHe psabl H
TreHeTHYEeCKas CBs3b B OpraHnvYecKoit xuMuu. ENMHCTBO MUpa BEIIecTB.

Pacuernble 3agaud. BrramcineHume Macchl WM o0beMa IPOAYKTOB
peaKiyy 1o U3BECTHOH Macce M 00beMy HCXOIHOTO BEIlecTBa, COAEpIKallero
IpUMECH. BBIUHCIeHHEe Macchl MCXOJHOTO BEIIeCTBa, €CIM HM3BECTEH
IPaKTHYECKHH BBIXOJ M MAaccoBas €ro OO OT TEOPEeTHHYECKH BO3MOXKHOIO.
BelunciieHHs 10 XWMHUYECKHM YpaBHEHHSM peakluii, ecid OOHO u3



pearupyromux BellecTB XaHOo B U30bITKe. OrnpeneneHne MOJEKYIApHON
GopMysBl  BelllecTBa 110 MacCOBBIM HoisiM  3nmeMeHToB. OmpeneneHue
MOJIEKYJISIpHOW  (GopMyNbl  ra3oo0pazHOro  BelllecTBa 110  M3BECTHOMH
OTHOCHTENBHOM IJIOTHOCTH K MacCOBBIM JOJIAM 3leMeHToB. HaxoxzaeHue
MOJIEKYJIIpHOM (hOopMyJibl BeliecTBa 1Mo mMacce (00beMy) IPOIYKTOB CrOpaHHMs.
KombunmupoBaHHEIE 3a1a4H.

HemoncTtpaunn. Komnmexmus — «Knaccudpukanuss  HeopraHHUECKHX
BellecTB». llollyueHHe KOMIUIEKCHBIX OpPraHUYeCKUX M HeOpraHuyecKuX
coequHeHUU. JleMOHcTpauuws CyXUX  KpUCTaUIOTHApaToB. Komnekmus
«Knaccuduxanus opraHudeckux BemlecTB». Mozaend KpUCTaNIM4eCKUX
pemeTok MetayuioB. Komnmekuuss MeTayuioB € pasHbIMH - (DU3UYECKUMHU
CBOMcTBaMHU. B3auMoznelcTBHE METAJUIOB ¢ HeMeTalulaMd (IMHKa C CEpoH,
AFOMHHUS C MOAOM), C pacTBOpaMH KHCIOT M Ienodvel. [ opeHre MeTanioB
(uMHKa, >Kene3a, MarHus B KHcIopone). BsaumojelictBue a30THOH U
KOHLICHTPUPOBAHHOM CEpHOM KHUCIOT ¢ Menpro. Kopposuss MeTaiuioB B
pPa3NMYHBIX YCIOBUSX W METOABl 3ammThl oOT Hee. Komiekuums pyxn.
Boccranoenenne wmenu u3 oxkcuga Memu (II) yrmem uw  BomopomoM.
AmomuHOTEpMES. Bzaumopeiicteust cynsara wmemn (II) ¢ xemnesom.
CocrapiieHue ralbBaHUYECKHX 3JEMEHTOB. JJEKTPOJH3 pacTBopa cyibdara
vemu (II). OOpa3smel MENOYHBIX METAUIOB. PeaKIus OKpallWBaHHS ILTaMEHH
COJIIMH IIENOYHBIX METAJUIOB. B3anMonelcTBHe ITUTHS W HATPUS C BOHNOH U
3THJIOBBIM cIIHpTOM. B3anMopeiicTBre HaTpus ¢ cepoit. OOpa3iel Mmetamios ITA
rpynnsl. B3aumopeiicTBue kanblivs ¢ Bomoil. ['opeHme MarHWs B Bome H
TBEpIOM yTIeKHAcIoM Tra3e. KadecTBEHHBIE peaklMM Ha KAaTHOHBI MarHus,
Kanelus, Oapus. Peakuuu oxpamvBaHus IUIaMEHH COJISIMH MeTauioB IIA
rpynnsl. Mcnons3oBanue ruapokcuna Menu (II) B xadecTBEHHBIX peaKIUSX
opranudeckux coeauHeHuil. [lepexom Xxpomara B IuUXpoMar H 00OpaTtHO.
[Toyyenue u uccnenoBanue cBoicTB ruapokcuaa xpoma (I1I). OxucnurensHeie
cBoOMcTBa AuxpomMara Kauus. OKUCIUTENbHbBIE CBOMCTBA IepMaHraHaTa Kajlus B
peakiusaX C OpraHM4YecKMMH W HEOpPTraHWYeCKUMH COeIMHEHUsMH. Momenu
KPUCTAIIIMYECKUAX PElIeTOK Moja, ainMasa, rpadurta. B3pelB cMecu Bomopoaa ¢
KHACIIOPOJOM (rpemydero rasza). ['openue cepsel, pocdopa u yris B KUCIOPOE.
O6ecuBeunBanie OpOMHOW (HOIHON) BOIBI 3THIIEHOM. [ amoreHnl (MpoCThIE
Bemecta). OKUCIUTENbHBIE CBOMCTBA XJIOpHOH BOmwl. [lomydeHHe COJSHOM
KucnoTel # ee cBoiictBa. [lomydenuwe kucnopoma. IlomydeHue OKCHIOB
TOPEHUEM IIPOCTHIX YU CIOXKHBIX BellleCcTB. B3auMonelicTBie cepsl ¢ MeTallIaMH
(amromMuHMEM,  UMHKOM,  JKenme3oM).  [lomydeHwe  cepoBojopoma U
CEPOBOJOPONHON KHUCJIOTHI, [OKAa3aTeIbCTBO HAIW4YUs CyJb(QUA-HOHA B
pactBope. CBolicTBa cepHOM KHCIOTHI. (CXeMa NIPOMBIILIEHHON YCTaHOBKH
(GpakUMOHHON TeperoHKd Bosnyxa. [lodydeHme U pas3lioKeHHe XJIOpHAA
ammonus. [lomyuenue okcuna azora (IV) peakmumell B3anMOAEWCTBHS MEIH C
KOHIIEHTPUPOBAaHHOM a30THOM KHCIO0TO#. B3aumomeiictBre okcuaa azota (IV) ¢
BOJOM. PasioxeHWe HHTpaTa HaTpus, TOpPEHHE YEpHOro Imopoxa. [ opeHwue
dbochopa, pactBoperme oxcuma ¢ochopa (V) B BoIe W HCCIEIOBAHUE
IOJIy4YEHHOI'0 pacTBOpa HWHAMKATOpoM. KoJIeKnus NIpUPOAHBIX COENHUHEHUH
yriaepona. Kpucrannuyeckue pemeTku anMasa u rpagura. AncopOnusd okcuua
azota (IV) aktuBupoBaHHBIM yrieMm. llepexon kapOoHaTa B rHApoKapOOHAT U



obpatHo. KoJUIEKIMH IPUPOAHBIX CHIMKATOB W IPOAYKIUM CHIMKATHOH
IIPOMBIIIIEHHOCTH. B3anMomelicTBHe KOHIIEHTPUPOBAHHBIX a30THOM W CepHOMR
KHCIIOT, a Takxke pa30aBleHHOM a30THOH KHCIOTHI ¢ Meabio. Peakius
«cepedpsHOTO 3epKaiay IJI MypaBbHHOM KHCIOTH. B3anMmojeiicTBHe aMMHuaKa
¥ METUIaMHHA C XJIOpOBOIAOPOIOM M BOmod. BzammopeilicTBue pacTBOpa
TUIPOKCHIa HaTpus C aMpOTEepHBIM THUAPOKCHIOM LHMHKA WK aJIOMUHUS.
Ocy1ecTBieHrEe MPEBPAIIEHUH.

JlaGopaTtopHble onbiThbl. O3HaKOMIIeHHE ¢ 00pa3lamu IpeacTaBUTeNnel
pa3sHBIX KJACCOB HEOPraHWYEeCKHX BellecTB. B3ammoneicTBHE MHOTOATOMHBIX
CIIUPTOB M TJIIOKO3bl ¢ (PENMHIOBOH KUAKOCTEIO. KayecTBeHHBbIE peakluy Ha
nousr Fe* u Fe'. Osmakommenme ¢ 06pasmaMu IpelcTaBHTENEH Da3sHBIX
KJIaCCOB OpraHM4YecKHUX BellecTB. B3auMopelicTBHe METalIOB C pacTBOpaMu
KucioT u cojeid. Os3nakomieHue c Kojutekiued pyn. OsHakomiieHHe C
KOJUIEKI[MeH XUMHUYEeCKMX HCTOYHMKOB Toka (OaTapeliku, CBHUHIIOBBIE
aKKyMYJIATOPBI U T. [.). B3aumoelicTBHe allfOMHHHS C PacTBOpaMH KHCIOT H
menoveil. IlomyueHwe © W3ydYeHHE CBOWMCTB THIPOKCHAA aAIFOMUHHA.
KauecTBeHHBIE peaknuy Ha KaTHOHBI Menu. Pasnoxenne ruapokcuna menu (11).
ITomyueHne W HcCCllelOBaHUE CBOMCTB TUApoKcuAa uuHKa. KadecTBeHHEBIE
peakuuy Ha TaJoreHuA-UOoHBL. (3HAKOMIIEHHE C KOJUIeKI[Held MpUpPOAHBIX
coenuHeHwui ceprl. KauecTBeHHBIE peakuu Ha Cyabbu-, cynshut- u cynbdar-
aHnoHbl. KadecTBeHHAs peakus Ha HOH aMMOHHS. Pacro3HaBaHue HUTPATOB.
KauecrtBeHnas peakuus Ha ¢ocdar-aauoH. [lomydeHnue yriekucioro rasa
B3aMMOJEHCTBUEM MpaMopa C COJITHOW KUCIIOTOW U UCCIefOBaHUE Ero CBOMCTB.
KauectBenHas peaxius Ha kapOoHaT-aHMOH. [loyydeHre KpeMHHEBOH KHCIOTHI
B3aMMOJCHCTBHEM pacTBOpa CHJIMKAaTa HAaTpusi C CHJIBHOW KHCJIOTOM.
PacTBOpenue KpeMHUEBOM KACIOTEI B II[EJI0YH.

IIpakruyeckas padora Ne 3. [TonydeHne ra3oB U H3y4eHHE UX CBOHCTB.

ITpakTnyeckas pabora Ne 4. Perienue skcrepuMeHTaNbHBIX 3a1a4 10
OpPraHHYEeCKOH XUMHH.

IIpakTuyeckas pabora Ne 5. Pemenue 3KCIepUMEHTANbHBIX 3a7a4 110
HEOPraHW4YecKoi XUMHUH.

IIpakTHueckass pabora Ne 6. CpaBHeHHE CBOHCTB HEOPraHMYECKHX H
OpraHUYECKUX COCIMHEHUH.

IIpakTHueckass pabora Ne 7. ['eHeTmueckasi cBsI3b MeEXIy KiIaccami
HEOPTaHUYECKUX ¥ OPraHUYEeCKUX BEIIECTB.

XuMus 1 00LIECTBO

XUMUAUOPOU3BOLCTB 0. XUMUYECKAs IIPOMBIILIEHHOCTb.
Xumuueckas TexHosnorus. Celpse M1 XMMUYECKOM IPOMBIILICHHOCTH. Boma B
XMMHUYECKOM NPOMBIIUIEHHOCTH. JHEPIHsl I XUMHYECKOTO ITPOU3BOJICTBA.
Hayunble npuHIMIBEI XHMHYECKOTO IIPOM3BOJACTBA. 3alllUTa OKpYKarolen
Cpenbl M OXpaHa TpyAa MOpH XHUMHUYECKOM IIPOH3BOJCTBE. I[Ipom3BOACTBO
aMMHaKa 1 MeTaHolla B cpaBHeHUH. buotexHonorus. Hanorexuonorus.

XUMUSHCENBbCKOEXO03sHUcTB o. OCHOBHBIE HallpaBJICHUS
XMMH3ALHA  CEeNIbCKOro X03sticTBa. YIoOpeHHs W HX KIacCH(UKaIU.
XuMudeckas Mearopanus mo4s. [lecTUuae!r 1 uX Kiaccu@ukanus. XuMU3alusa

KHBOTHOBOJICTBA.
XUMHSHOPOONEeMBIOXpPaHBIOKpYXatomeH



¢ p e 4 bl. OCHOBHBIE (PAaKTOPBI XUMHYECKOI'0 3arpsA3HEHUs] OKpYXKaroIen
cpensl. Oxpana armocdepbl, BOJHBIX PECYpPCOB, 3€MENBHBIX PECYpPCOB OT
XUMHYECKOT0 3arpsi3HeHNU .

XUMUSHUOOBCEeJHEBHASKHU3HbUENOBEKa.

JlexapctBa. Morone M YUCTANIME CpeAcTBa. XHUMHUYECKHE CPEnCTBa
TUTHEHBl M KOCMETHKH. MexnyHapogHas CHMBOJHKAa 10 yXOomy 3a
TeKCTUJIBHBIME U3JIeNUsaAMU. MapKupoBKa Ha yIIakoBKaX MUIIEBBIX IPOAYKTOB H
HH(pOpMaLUs, KOTOPYIO OHAa CUMBOJIM3UPYET.

JlabopaTopHble onbIThl. O3HaKOMIIEHHE ¢ 00pa3amMu CpeicTB OBITOBOM
XMMUH M JIEKapCTBEHHBIX IIPENapaToB, H3y4YeHHe HHCTPYKLUHH K HUM IO
IpaBUJIBHOMY X 0Oe30macHOMY IIpUMeHEeHHIO. M3ydeHume MeXIyHapoaHOM
CUMBOJIMKM II0 YXOHYy 3@ TEKCTUIBHBIMH W3IENHSIMH W MapKUPOBKH Ha
YIIAKOBKAaX MUIIEBbIX IPOIYKTOB.

HdemoncTpauun. BuneopparMeHThl 1O MTPOM3BOACTBY aMMHaka H
MeTaHona. Cnaliipl ¥ Opyrde BUAEOMaTepHalbl, HILTIOCTPUpPYIOIIHE OHO- |
HagorexHonoruu. Komneknus «Munepansasie ynobpenus». Komnekmus
MEeCTHUUAOB. BumeodpparMeHTHI N0 XUMHYECKOH MENHOpalMd TOYBR U
XAMH3alUH >KABOTHOBOACTBA. BuneodparMeHTs! W cialifpl dKOJIOTHYECKOMH
TeMaTUKH. JlomalmHss, aBTOMOOWIBHAs anTedYKW M anTeyka XUMUYECKOIo
xabuHeTa. KomeKnus MOIOIMX H YUCTSIIAX CPEICTB.

III. Temarudyeckwuii MJaaH

10 xknace
Koa-Bo
No Tema ypoka JacoB
I'naBa 1. Beegenue.

1 IIpenmer opraandeckoi xumun. OpraHdyecKue BEIIeCTBa. 1
2 Teopus cTpoeHus opranudeckux coequnennii A.M.Bytieposa. 1
3 YnpaxHeHHs cocTaBIeHUs GOPMYI H30MEPOB M I'OMOJIOTOB. 1
< Crtpoenue aroma yrieposa. 1
5 BajieHTHBIE COCTOSHUS aTOMa YIJIepoa. 1

BrinonHenne ynpakHeHMH Ha cocTaBleHHe (GOpMyJ H30MEPOB H
6 HOMEHKJaTypa. 1
I'nasa 2.CtpoeHne opraHHYecKHX cOeIHHEHHId.

7 Knaccudukalms opraHi4eckix BelecTs. 1
8 OcHOBBI HOMEHKJIATYPEI OPraHUYECKHX COCTHHEHHUH. 1
9 Pemienue 3anay. 1
10 M3omepus 1 ee BUIBL. 1
11 3oMepus u ee BUIBL. |
12 Tune! XMMHUYECKIX peakui B OPraHHIECKON XUMUH. 1
13 THIIBI XMMUYECKUX peakliii B OpraHudecKoi XHMHUH. 1

THIBI peakIMOHHBIX YaCTUL U MEXaHU3MBI peaklnii B OpraHnIecKoi
XUMHH. B3anMHOe BIMSHHE aTOMOB B MOJIEKYyJIaX OpPraHHYECKHUX
14 COeTMHEHUH.
15 DneKTpoHHbIe YDEKTH B MOJIEKYJIaX OPTaHWIECKUX COSTHHEHHUM,
16 ITonroToBKa K 3a49eTy




17 3auer 1
I'nasa 3. YrieBogopoasl.
18 AJTIKaHBI: COCTaB, CTPOCHHE. 1
19 AJKaHBI: U30MEPHS, HOMEHKJIATypa. 1
20 AJIKaHBI: IOJIyYeHHUE, IPUMEHEHUE. 1
21 AJIKaHBl: XUMUYECKIE CBOUCTBA. 1
22 Pemenue 3anay. 1
23 Pemenne 3anad 1 ynpaXHeHH 110 TeMe «AJIKaHbBI». 1
24 Pemmenre reHeTHYECKUX LIETTOYEK. |
IIpaktiaeckast pabora Nel OOHapyxeHHE yriiepoja, BOIOpoma u
25 XJI0pa B OPraHUYECKUX BEelIeCTBaX. 1
ITpaktuueckas pabora Nel OOGHapyxeHHe yriepopa, BOAOpoIa H
26 XJIOpa B OpraHUYECKUX BEIIECTBAX. 1
27 AJIKEHBI: CTPOEHHE, H30MepHs, HOMEHKIATypa. 1
28 AJKeHbI: NoJly4YeHue, IpUMeHEeHHeE. 1
29 AJKeHBl: QU3NUECKHe 1 XUMHUYECKHe CBOMCTRA. 1
30 AnKeHBI: QU3MYECKHEe U XUMHUYECKHE CBOMCTRA., 1
31 ['eHeTHYeCcKas CBA3b MEXIY aJIKAHAMH U aTKEHaMH. 1
IIpakTrueckass pabora Ne2 IlomydeHue STUIEHA W H3yYEHHE €ro
32 CBOICTB. 1
33 PelreHue 3a1a4y Ha BBIXOJ IPOIYKTA. 1
34 Pelenue 3a1a4 Ha HaxoxkJeHHEe HOPMYJIBI OPraHUYecKoro BemecTa. | 1
35 AJIKHMHBL: COCTaB, CTPOCHHUE, H30MEPHs, HOMEHKJIATypa. 1
36 AJIKHHBL IIOJIy4YEHHUE, IPUMCHEHHUE. 1
37 ANKUHBL QU3HYECKHE U XUMHUYECKHE CBOMCTBA. 1
38 AJNKaJMEeHBl: COCTaB, CTPOCHUE, H30MEpHs], HOMEHKIIATypa. 1
39 AJKaaueHsl: IOTy4YeHHe, IpUMeHeHHe. 1
40 AJKagueHsl: GU3NYecKre i XMMHYeCKHe CBOMCTRA. 1
41 IIpuMeHeHre yriIeBogOpOIOB B HAPOJAHOM XO03SIHCTRE. 1
OKHCIUTENBHO-BOCCTAHOBATEILHEIE peakiuu 2 y4acTHEM
42 HeTpeIelbHbBIX YTIIEBOI0PO/IOB. 1
OKHCIUTENBHO-BOCCTAHOBATENBHEIE peaKiuu Cc y4acTueM
43 HelpeaebHbIX YIIeBOI0POIOB. 1
44 HatypanbHBI ¥ CHHTETUYECKHN Kay4dyK, PE3UHA. 1
45 Perenue 3a1a4 Ha HaxoxIeHHe GOPMYJIBI OPraHHIecKoro BemecTsa. | 1
46 Permenue 3amay Ha 30BITOK ¥ HELOCTATOK. 1
[Ipaktuueckas paGora Ne3 IlomydeHwe W XWUMHWYECKHE CBOWCTBA
47 AJKAHOB. 1
48 3adeT 10 HeNpeaeIbHBIM YIIIEBOAOPOAaM. 1
49 I{nknoankassl. M3omepus, HomeHKnaTypa. [lomydenue. 1
50 [{uknoankanbl: QU3NYECKUe U XUMHYECKHE CBOMCTBA. 1
ApoMaTH4ecKhe YIJIeBOJOPOABL: COCTaB U cTpoeHue. M3omepusa u
51 HOMEHKJIATYpa roMoJIoroB OeH30171a.
52 dusnyeckre ¥ XAMUIECKHE CBOICTBA OeH30a.
53 OKHUCITUTETHFHO-BOCCTAHOBUTEIBHEIE peakLuu ¢ y4acTHeM




apOMAaTHYCCKHX COCIUHCHHM.

54 OpuenTHpyMOLIEe NelcTBHE 3aMeCTUTENEH B OEH30IbHOM KOJIBIIE. |
35 I 'eHeTHYecKas CBSA3b MEXAY KilacCaMM YTJIEBOJOPOJIOB. 1
56 I'eneTnyeckas CBA3b MEXKIY KIlaCCaMH YIIIEBOAOPOJIOB. 1
) Pemenue 3a1a4 Ha HaxoxaeHNEe (HOPMYJIBI OPraHWYECKOTO BemecTBa. | 1
58-59 | Pemenue 3anau. 2
60 IlonroToska K 3a4ety 1
61 3ader 1o Teme. 1
62 IIpupoiHbIe HCTOYHHKH yTIeBOHopoaoB. HedTs. 1
63 [IpupoiHbIE HCTOYHHUKH YTJIEBOJIOPOJIOB. YTOJIb. |
64 ITpupoziHBEIe HCTOYHUKY YTIIEBOA0POIOB. ['as. |
65 CriocoOsI epepaboTky HEDTH. 1
66 IIprMeHeHHEe IPOIYKTOB HeTenepepabOTKH. 1
67 ITpoEKTHPOBHYE HA TEMY: IPUPOJHEIC HCTOYHUKH YTJIEBOIOPOIOB. 1
68 3alnuTa IPoeKTOB. 1
I'nasa 4. Kuciopoacoaepskammue coeTHHEHH.
CoupTel: cocTaB, CTpOeHHUe, KiIacCH(HKalus, HOMEHKIATypa,
69 N30MepHsl. 1
IIpenensaele onHoaToMHble cnupThl. (Dusndeckne W XUMHUIECKHE
70 CBOMCTBa. 1
71 CoupTel: nogy4eHUe, IpUMEHEHHeE. 1
72 Pemenne 3ana4 Ha HaxoxAeHUE (POPMYJIBI OPraHUYECKOTo BemecTsa. | 1
Pemenne 3a7a4  Ha HaxoxIAeHHE (QOPMYNBI OPTraHHYECKOTO
BE, BellecTBa.2 1
74 MHoOroaToMHble CIIUPTEI. 1
75 @enouel. CTpoenue. 1
76 @enon. Xumudeckue cBoiictea. [lomydeHue. 1
77 AJbIeruel ¥ KETOHBI: COCTaB, CTPOeHHE, KilacCHuUKaIusl, u3oMepus. | 1
78 DuznuecKre U XMMHYECKHe CBOMCTBA abIerHu/I0B. 1
49 ITony4yenue, NnpuMEHEHUE AJIbIETUIOB U KETOHOB, 1
I'eneruyeckas CcBA3b YIIEBOJOPONOB W  KHCIOPOACOAEPIKALIUX
80 COCIMHEeHUH. 1
I'eneTndeckas CBSI3b YTJIEBOAOPOAOB H  KHUCIOPOACOAEPIKAIIUX
81 COEeTMHEHMUIA.2
82 Pemenue reHeTHYECKUX IEMOYEK.
KagecTBeHHBIE peakUuM Ha KHUCIOPOJCOAEPKAIINHE OpPTraHHYECKHe
83 COEJIMHEHNS. |
84 IIpaxTrdeckas pabota Ned CupThl U aIbIETHIBI. 1
&5 ITpaktiaeckas pabota Ne4 CiupThI M ajbaerUibl. |
86 KapOoHOBBIe KUCIIOTHI: CTPOCHME, H30MEPHST, HOMEHKJIATYPA. 1
87 Kucnotsl: usnueckrne ¥ XUMHYECKHE CBOHCTBA. 1
88 Bricirie kapOOHOBEIE KHCIIOTHL. |
89 ITonyuenue kapOOHOBBIX KHUCTIOT. 1
90 ITpumeneHne KapOOHOBBIX KHUCIIOT. 1
91 ITpousBonnsle kapOoHOBBIX KucioT. OtTnenvHble mpencTaBuTend | 1




Kap6OHOBLIX KHCJIOT.

92 ['eneTrdeckas cBs3b MEXIY KJIacCaMH OpraHUYECKUX COSTUHEHUH. |
93 ['eneTuyeckas CBSi3b MEXKIY KJIACCAMH OPTaHWYECKUX COequHeHnH.2 | 1
94 Pemenue 3amay. 1
95 Pemrenue 3anau. 1
96 [Ipaktudeckas pabora NoS KapOoHOBEIE KHCITOTHI. 1
97 Crnoxnsie a¢upsl. Ctpoenre. HomeHnknarypa. 1
98 CrnoxHble 3¢upbl: CBOHCTBA, IOJTyUYEHHE. 1
99 IIpaxkTryeckas pabora Ne6 CHHTE3 CIIOKHOTO0 3dHUpa. 1
100 | XKupsl. CtpoeHue, CBOWCTBA. 1
101 | Texauueckas nepepaboTKa KUPOB. 1
102 Pemenue 3anay. 1
103 Ob6o01IeHre 3HaHUH 10 TEME. 1

3a4eT 1o Teme: Kucnopoaconepxaliie CoeIMHEHHUSL. 1
I'nasa 5. Yruesojsl.

104 YrueBogsl, UX KIaccu(DUKALKs U 3HAYCHUE. 1
105 Monocaxapusl. I exco3sl. I mroko3a. @pykrosa. 1
106 | I'moxo3a: XHMHYECKHE CBOMCTRA. |
107 | I'mroko3a: nojgy4yeHue, IpUMEHEHHUE. 1
108 | @pykTo3a, CTPOEHHE MOJIEKYJIBI (DPYKTO3bI. XMMHUYECKHUE CBOHCTB. 1
109 | Hucaxapunsl. Caxaposa. 1

110 ITonucaxapuasl. CTpoeHHe Kpaxmalia | IIeJIIF0I035L. 1

111 CBolicTBa U IPUMEHEHHUE MTOJIACAXapPUIOB. 1

113 3adyet 1o Teme. 1

I'maBa 6. AzoTcoaep:kaline coeIHHEHHS.

114 Awmunsl. Ctpoenue. M3omepus, HOMEHKJIATypa. 1
115 | Amussl [Tonyyenune. Xumudeckue ceoifictBa. [IpuMmenenue. 1
116 | AMuHOokucnoTsl. CTpoeHHe, H30MepHs, HOMEHKIIATypa. 1
117 | AMUHOKHCIIOTBI: CBOMCTBA, MOJTyUYeHHE, IPUMEHEHHE. 1
118 | benxu. Ctpoenue. 1
119 | Benku: cBoiicTsa. |
120 | I'enetmueckas cBsI3b MEXy KJIacCaMM OpTaHUYECKHX COeIMHEHHH. 1
121 | Pemenue 3amad. 1
122 Pemenue 3agaq.2 1
123 | IIpaktrueckas padota Ne7. benku. 1
124 | HykerHOBBIE KUCIIOTHI. 1

O6o0Omenne cBemeHmit 00  a30TCoAep alMUX  OpPraHHYECKHX
125 | coeguHEHUSIX. 1
126 | 3auer 1
127 | IIpaktrueckas pabota Ne8. Pacrio3HaBaHrWe opraHWyecKux BelecTs. | 1
128 IIpaktrueckas pabora Ne8. PacriosHaBaHue opranndeckux BemecTB. | 1
I'nasa 7. Xumusg B )KH3HHU 0011ecTBA.

129 ButamMuHBL

130 | ®epMeHTEI.

131

["opmoOHEL




132 | Jlexapcraa. 1
133 | Pemienue 3amaq. 1
134 | Pemenue 3azau. 1
135 | Pemienue 3agau. 1
136 | toroBelit ypox. 1
11 xknace
Nen Kon-Bo
- Tema ypoka wac
Tema 1. Crpoenne atoma (11 uacos).
1 ATOM — CJIOJKHAs YaCTHIIA. 1
2 ATOM — CJI0)KHas YacTHIIA. 1
3 CocTosHEE IIEKTPOHOB B aTOME. 1
4 OJIEKTPOHHBIE KOHMUIYPALUK ATOMOB XHMHUECKHX JIEMEHTOB. 1
5 OJEKTPOHHbIE KOH(UTYypalluy aTOMOB XUMHYECKHX 3JIEMEHTOB. 1
6 BaneHTHbIC BO3MOKHOCTH aTOMOB XHMHYECKHX DJIEMEHTOB. 1
7-8 | IlepnonuvecKuii 3aKOH U MIEPUOIAYIECKAS CHCTEMA XUMHUYECKHX 2
snemenToB J[.M.MeHzeneeBa B cBeTe YYSHHUS O CTPOEHHUH aTOMA.
9 O6obuenye 3Hanni no TeMe. [ToAroTOBKA K KOHTPOJIBHOM padore. | 1
10 | YOopaxHeHHS B IpUMEHEHUH 3HAHUI 110 TEME. 1
11 | Konmponenas paboma Nel. 1
Tema 2. Ctpoenne BemecTBa. (15 uacos).
12 | Xumuueckas cBs3b. KoBalleHTHas mossipHast. 1
13 | Xumudeckas cBsi3b. KoBaneHTHas HemoaspHasl. 1
14 | Xumudeckas cBsi3b. MoHHAs CBSI3b. 1
15 | I'mbpunusanus opburayieif 1 reOMeTpUs MOJIEKYIL. 1
16 | IIpyurnbl MHOT00Opa3usi XUMHYECKHX COEIMHEHNHA. 1
17 | OCHOBHEIE IIOJIOXEHUS TEOPUH CTPOCHUS XUMHUYECKUX cOoequHeHnil | 1
A.M.bytneposga.
18 | OcHOBHBIC HaNpaBIeHUS Pa3BUTHS TEOPUH CTPOEHMS XHUMHIECKHX 1
COEIMHEHHUH U €€ 3HA4YCHUE,
19 | Ilomumepsl, knaccudukarms. CTpoeHre MOIMMEDOB, 1
20 | Peakuuu noauMepu3alldi M MOJHKOHISHCAIHH. 1
21 | Hpaxmuueckaa paboma Ne 1. Pewenue IKCnep umeHmanbHblx 1
3a0a4 RO pacno3HAGAHUI0 NIIACMMACC U 8010KOH.
22 | lucniepcHbIe CHCTEMBI U paCTBOPEL. 1
23 | PactBopenue dusnko-xumudeckuii nmpomecc. CriocoOsl Bepaxkenus | 1
KOHLEHTPalli{ pacTBOPOB.
24- | Pemenue 3a1a4 Ha KOHIIEHTPAIIHFO. 2
25
26 | KonmponsHaa paboma Ne 2. 1
Tema 3. Xumnyeckne peakuuu. (21 gyacos).
27 | Knaccudukanus XMMUYECKUX PEaKIUH. 1
28- | OKHCITHTENbHO-BOCCTAHOBUTENILHBIE PEAKIIHH. 2




29

30 | Temnossle 3¢GEeKTH U IPUYHHBI IPOTEKAHUS XUMUUECKUX PEaKIIHi.

31 | Hpaxkmuueckan paboma Ne2. IkcnepumenmaibHoe peuienue
3a0ay no meme: Tunvl Xumu4eckux peakyui.

32 | Hpaxkmuueckasn paboma Ne3. Ilonyuenue, cooupanue u
PACRO3HAGAHUE 24306, U U3YHEHUE UX CE0UCME.

33 | CkopoCcTh XMMHUYECKHX PEaKLA.

34 | O6paTHMOCTE XUMUIECKUX PEaKIHi.

35 | IIpakmuueckaa paboma Ne 3. CKopocmb XUMUYECKOU PeAKUUU.
Xumuueckoe pagHosecue.

36 | DNeKTpoNUTHYECKAs TUCCOLIMALINS.

37 | Peakiuu woHHOT0 0OMeHa ¢ 00pa3oBaHUeM OcaliKa.

38 | Peakuuu noHHOro oOMeHa ¢ 00pa3oBaHUEM rasa.

39 | Peakuuu woHHOTO 0OMeHa ¢ 00pa3oBaHUEM BOHI.

40 | YropaxHeHue B HAMMCAHWUY YpaBHEHUH HOHHOIO oOMeHa.

41- | I'mopomus. ['uaponu3 opraHu4ecKuX BEIIECTB.

42

43 | I'maponu3 HEOPraHWYECKHX BEIIECTB.

44 | YopaxHeHHe B HallUCaHUW YPaBHEHHUH IHIPOJIM3a.

45 | IlIpakmuueckaa padoma Ned4. Pewienue IkcnepumeHmaibHbIX
3a0ay no meme: «I uoponusy.

46 | IToBTOpeHue u 00001IEHNE IIPOHIEHHOIO.

47 | Konmponenasa paboma Ne 3.
Tema 4. BemecTBa u ux cBoiictBa. (50 yacos).

48- | Kaccudukanus HeopraHM4eCKUX BEIIECTB.

49 :

50- | Kimaccudukanus opraHiyecKuX BEIECTB.

51

52 | Obmas XxapakTepuCTUKa METAIIJIOB U UX COEAUHEHHH.,

53 | Metamisl. XUMUYECKHE CBOKUCTBA.

54 | Metambl. XMMHUYECKHE CBOMCTBA.

55 | Koppo3us MeTailios.

56 | CnocoOsI MoTy4YeHHs] METAJLIOB.

57 | Dnextponu3. XUMUYECKHE HCTOYHUKH TOKA.

58- | YpaBHEeHHUSA 3NIEKTpONIU3A.

59




60 | Ypok-ynpaxHeHue 110 TeMe: «MeTamiby.

61 | IIpakmuueckaa paboma N5, Pewierue IKcnepuUmMeHmMaibHbIX
3a0ay no meme «Memanuoiy.

62 | Meramisl rnaBHeiX noarpyni. l{enodnsie MeTamb.

63 | Metannsl rnaBebix noarpynn. Coenuaenus aneMeHToB 1A rpyImsl.

64 | MeTtausl raBHLIX MOATPYIIIL. ATIOMUHUAH.

65 | Merannel no604HBIX TOATPYTIIL. Mens.

66 | Metamibl moO0uHEIX moarpymi. [IHHK.

67 | Mertannbsl HOO0YHBIX TOATPYIIIT. XPOM.

68 | Merauibl moOOYHBIX TOATPYIIT. Mapraseir.

69 | Meramel mobouHbIX moarpyi. JKemeso.

70 | Obmas xapakTepUCTHKA HEMETAJUIOB H MX COEIMHEHHI.

71 | Hemertamnel. XuMH4YeCKHe CBOMCTBA.

72 | BonopoaHble COeMHEHUS HEMETAIIOB.

73 | OKcuasl HEMETAIOB ¥ COOTBETCTBYIOIIHE UM THAPOKCHIEL.

74- | ["anoreHst.

75

76 | Xamekorensl. Cepa.

77 | Hemertamisl V rpymnmsl: a3or.

78 | Hemeramnsr V rpymmsr: dochop.

79 | Hemeramnsl IV rpynnsr: yrirepon.

80 | Hemeramner IV rpynmsr: kpeMHMiA.

81 | KucrioThl OpraHiyeckue u HeOpraHudecKue.

82- | OxucnuTensHbIe CBOMCTBA CEPHOM KHUCTOTHI.

83

84- | OxucnuTenbHbIE CBONCTBA A30THOM KUCIIOTEHI.

&5

86 | OcHOBaHHS OpraHHYECKHE.

87 | OcHoBaHHs HEOpPraHUYIECKHE.

88 | Am¢orepHble opraHHuecKre 1 HeOpraHHYecKue COeIMHEeHHS.

89- | 'emeTnueckas cBA3b MKy KlacCaMHi HEOPTraHUISCKIX

90 | coenuHenuil. Pemenue reHeTUYECKUX IEII0OYEK.

91- | I'enetuveckas CBSI3b MEXAY KJIaCCAMH OPraHUYECKHX COSIMHEHUH.

92 | PemeHne reHeTHYECKUX [EIIOYEK.




93

Vpoxk-ynpaxuernne 1o teme: « HeMeTaymbn.
TecT.

94 | IIpakmuveckaa padoma Ne6. Peuienue IKcnepumeHmanbHoix
3a0a4 nO HEOP2AHUYECKOU XUMU,

95 | lIpakmuueckas paboma Ne 7. CpagneHue ceolicme op2anuiecKux
U HeoOp2aHU4eCcKUx coeduHeHuil.

96 | IIpakmuueckas paboma Ne 8. I'enemuyeckas césa3v mexcoy
Kaccamu op2anu4ecKux U Heop2anuiecKux coeOuHeHuil.

97 | Ypok-ynpaxuenue. Tecr.

98 | Konmponsnaa paboma Ne 4.
Tema Ne 5. Xumus B :xu3Hu o6mectsa. (4 gyaca).

99- | X¥Mus 1 IpOU3BOACTBO. XUMHUYECKAS MPOMBIIIIEHHOCTh U

100 | xuMuyecKas TeXHOJIOTHS.

101 | Xumus u cenbckoe X03HUCTBO.

102 | XuMus v moBceOHEBHAS )KW3Hb YeJIOBEKA.

Hroro 102 gaca




