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Pa6ouas mporpamma mo xumuu 15t 10-11 kaccoB cpeHEe KO COCTaBIICHa Ha OCHOBE (PYHIAMEHTAIILHOTO SApa COJIEP KaHMs CPEeTHEro 00IIero
oOpa3oBaHus, TPEOOBAHUN K pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl CPEAHETO O0IIETo 00pa3oBaHus, TPEOOBAHUM K CTPYKTYpE
OCHOBHOI 00pa3oBaTeNbHON HpOrpaMMbl cpefHero oolmiero oOpa3zoBaHus, MpornucaHHbix B defepaibHOM TOCYIapCTBEHHOM 00pa3oBaTelbHOM
CTaHJIapPTE CpeaHETo 001ero oopasoanus, KoHmenmuu 1yXxoBHO-HPABCTBEHHOTO Pa3BUTHS M BOCIIUTAHUS TpakiaHnHa Poccum; Ha OCHOBE MPOTpaMMBbI
kypca xumuu g 10-11 xmaccoB oOmieoOpa3oBaTeNbHBIX yupekaeHu (yriyOJieHHbId ypoBeHb) aBTOpoB B.B.Epemmna, A.A. Iposmosa, U.B.
Epemunoii, 3.10. Kepumona, M. «/Ipoday», 2017. Marepuan cooTBeTcTBYyeT TpeOoBaHMIM (eeparbHOro KOMIOHEHTa ['ocyjapcTBEHHOTO CTaHAapTa
oOmero oopa3oBaHusl.

BaxHplil acriekT xumMuyeckoro o0pa3oBanusi B 00111e00pa3oBaTeIbHBIX OpraHu3alusaX — MPUKIIAJIHAS COCTABIISAIONIAs XUMUYECKO Hayku. Crcrema
ob1iero oOpa3oBaHusl HalpaBjieHa Ha OBJIAZICHHE OOYUYarOIIMMUCSH XMMHUYECKMMHU 3HAHUSAMHU B 00beMe, HEOOXOJUMOM AJIsl IOBCEJHEBHOM KU3HU U
JESTEeIbHOCTH BO BCEX O0O0JACTAX TMPOMBINUIEHHOCTH, CEIbCKOTO XO3SCTBA, MEIUIIMHBI, 0Opa3oBaHUs, KyJIbTYPHI, HAYKH, TOCYAapCTBEHHOTO
yIIpaBJIEHUs,, B TOM 4YMCJE HEMOCPEICTBEHHO HE CBS3aHHBIX C XUMHEH. XUMHUYeckoe oOpa3oBaHHME HEOOXOIUMO Ul CO3JAaHUS Yy O0ydaroluxcs
MPEJCTABICHUI O POJIM XUMHH B PEIICHHH COBPEMEHHBIX CHIPbEBBIX, YHEPTeTUIECKUX,, IKOJIOTHUECKHX, TPOIOBOIBCTBEHHBIX U MEAUIIMHCKUX MPOOIIEM.
Xumuueckoe 00pa3oBaHME SBISETCS BaKHBIM YCIIOBHEM S3KOJIOTMYECKM IPaMOTHOT0, 0Oe30macHoro mnoBeaeHus yenoBeka. C menbro oOecrieueHus
€IMHCTBA 00Pa30BaTEIHLHOIO MPOCTPAaHCTBA HA TeppuTopuun Poccuiickoit denepannu @I'OC BiIFOYaeT Cileayromiee CoaepKaHue yaeOHOoro mpeamera
«XUMH»: Ha YIIyOJIeHHOM ypOBHE cpefiHero o0uiero o0pa3oBanus — paszaensl «Opranuueckas xumus», «Heopranumueckas xumusy, «Teoperndeckue
OCHOBBI XUMUM» B «XUMUS U KU3HBY.

Cpoxk peasinzanuu — 2roja. B cBsi3u ¢ Tem, 4To coryiacHO yueOHOMY IJ1aHy y4eOHbIH roj1 coCTOUT U3 34 Hezlelnb, a aBTopckas nporpamMma 10 kiacca
paccunTana Ha 35 y4eOHBIX yacoB (M3 pacyera 3 yaca B HEJIEN0), OJJHAKO B HEH MPEIYCMOTPEHO pe3epBHOE BpeMs (4 yaca), TOITOMY paclpeielieHne
BPEMEHU COBIAJIAET C paclpeesieHueM B aBTOPCKON pabodei mporpamme U 1o0aBieH 1 yac Ha 00001IeHne MaTepruaia B KOHIIE y4eOHOro rojia B TeMe
«BblcokomornekynsipHble coenHeHus». B mporpammy 11 kiacca Taxke BHECEHBI M3MEHEHUS 110 paclpeiesIeHUIO YacoB B Mpezenax TeM. B aBropckoit
porpaMMe npeaycMoTpeHo pezepBHoe Bpems 1 dac. [TosTomy npousBeneHo yniaoTHeHHe Matepuana B Teme «Hemetamb» - 1 yac u B teme «CTpoeHue
BemecTBay - 1 gac. [Iporpamma paccunrana Ha 102 yaca (3 gaca B Henenro) kak B 10 tak u B 11 kmaccax. [IpenycmarpuBaer nposenenue B 10 kimacce
10 mpakTHuyeckux paboT U 4 KOHTPOJIBHBIX paboT, B 11 kitacce - 9 nmpakTuueckux padoT U 4 KOHTPOJIbHBIX PadOT.

Y4uTenb OCymecTBIsSeT 00pa3oBaTeNbHBIN IMpolecc B paboTe ¢ JAEThbMH, WMEIOMIMMH OTpaHMYEHHBIE BO3MOXKHOCTH 3JI0OPOBBS, C YUETOM
KOPPEKIMH HEJJOCTAaTKOB MMO3HABATEIbHON M 3MOIIMOHAIBHO-TUYHOCTHOM Cephbl CcpelcTBaMH M3y4aeMoro nporpaMMHoro Marepuana. Mcnons3yercs
MIPUHITAT YYeTa WHANBHIyaTbHBIX 0COOCHHOCTEH JTMYHOCTH, KOTOPBIH IMO3BOJISIET HAMETUTH MPOTPaMMYy ONITUMHU3AINH B TIpeiesiaX MCUX0(DU3NIECKAX
0co0EHHOCTEH KaXKa0ro pedeHKa U MpOsBICHUH HEOJHOPOJIHOCTH OCBOCHHUS cojepxaHus oOpa3oBanus. Koppekunonnas paboTa 10JKHA CO3/1aBaTh
ONITUMAITFHBIE BO3MOXKHOCTH JIJISl HHIUBUTYaJTN3AI[H Pa3BUTHS.

|. Ilianupyemble pe3yabTaThl H3y4YeHHs Y4eOHOr0 Kypca



JInyHOCTHBIE PE3YNIBTATHI:

BOCIIUTaHHE POCCUMCKON IPa’kJaHCKOM MICHTUYHOCTH, IATPUOTU3MA, YBAKEHUSI K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH Iepen PoauHoi,
TOPJIOCTH 3a CBOM Kpai, cBOor0 PoinHy, Mpormuioe 1 HacTosIee MHOTOHAMOHAIBHOTO Hapoaa Poccun, yBaxkeHue K rocyapCcTBEHHBIM CUMBOJIaM (Tepo,
(bnar, TUMH);

(dhopMUpOBaHHE TPAXKIAHCKOHN IMO3UIINY KaK aKTUBHOTO M OTBETCTBEHHOTO YWICHA POCCUIICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC
mpaBa ¥ 00S3aHHOCTH, YBAXKAIOLIETO 3aKOH M MPaBOMOPSIOK, OOJIAJAIONIEr0 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLIETO
TPaJUIIMOHHBIC HAIIMOHAIBHBIE M 00IIEYCIIOBEYECKIE TYMaHUCTUIECKUE U IEMOKPAaTHIECKUE IICHHOCTH;

TOTOBHOCTb K ciyxeHH0 OTeuecTBy, ero 3aiure;

c(hOpMHUPOBAHHOCTH MUPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHON MPAKTUKH, OCHOBAHHOTO Ha
JManore KyJnbTyp, a TaKKe pa3iIndHbIX (JOpM OOIECTBEHHOT'O CO3HAHUS, OCO3HAHHE CBOET0 MECTa B MOJUKYIBTYPHOM MUDE;

c(hOPMUPOBAHHOCTh OCHOB CAMOPA3BUTHUS U CAMOBOCITUTAHMS B COOTBETCTBHH C OOIICYETIOBCUSCKUMH IICHHOCTSIMU U MICATTAMH TP XKIAHCKOTO
o011ecTBa; TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITEIbHON, TBOPUECKON M OTBETCTBEHHOM JESTEILHOCTH;

TOJICPAHTHOE CO3HAHKE U MTOBEJICHUE B MOJIUKYIHTYPHOM MUPE, TOTOBHOCTh M CITOCOOHOCTH BECTH JAHMAJIOT C JIPYTUMHU JIFOJABMH, TOCTUTATh B HEM
B3aMMOIIOHUMAaHHUSI, HAXOJUTh OOIIKE IENU U COTPYAHUYATH IS UX JOCTHKCHUS;

HaBBIKH COTPYJHHYECTBA CO CBEPCTHHKAMM, ACTHMH MIIAJIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTENbHOM, OOIMIECTBEHHO IMOJIE3HOW, y4eOHO-
HCCIIeIOBATENLCKOM, MPOSKTHON U APYTUX BHUIAX JIEATEIbHOCTH;

HPaBCTBEHHOE CO3HAHME U MOBEICHNE HA OCHOBE YCBOCHHMSI 00I1I€UEIOBEYECKIX LIEHHOCTEH;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE CaMOOOpPa30BaHMIO, Ha MPOTSIKEHHHM BCEHl KU3HU; CO3HATEIbHOE OTHOIIEHHE K
HENpephIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCIEIIHON NPOpeCCHOHAIbHON U O0IIECTBEHHOM 1€ATEeIbHOCTH;

ACTETUUYECKOE OTHOIIEHUE K MHUPY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOIICHHIA;

MIPUHATHE U peain3als IEHHOCTEH 3J0pOBOTO U O6e30macHoro oopasza KU3HU, TOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSIX
CHIOPTHUBHO-03/IOPOBUTEIHHOM EATEIBHOCTHIO, HETIPUATHE BPEAHBIX MPUBBIUEK: KYPEHHUSI, YIIOTPEOJICHHS allKOTroIsl, HAPKOTHUKOB;

OepeXKHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K (PU3MUYECKOMY M TICUXOJOTUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M JPYTUX
JI0JIel, YMEHUE OKa3bIBATh MEPBYIO OMOIIIb;

OCO3HaHHBIN BBIOOp Oyaymie mpodeccun U BO3MOKHOCTEH peain3aliii COOCTBEHHBIX JKU3HEHHBIX TUIAHOB; OTHOIIEHHUE K TPO(EeCcCCHOHATBEHON
JeSITeTbHOCTH KaK BO3MOKHOCTH YUaCTHs B PEUICHUH JTNYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIeM;

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKOTO MBIIIUICHHSI, TIOHUMAHHS BIUSHUS COIIMATBPHO-YKOHOMHUUYECKHX IPOIECCOB HA COCTOSTHUE TPHUPOIHOU U
COLIMATILHOW CPEeJIbI; MPUOOPETEHUE OTBITAa SKOJIOTOHAIIPABICHHOM 1eTEeTbHOCTH;

OTBETCTBEHHOE OTHOIIEHUE K CO3/ITaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH CEMEWHOMN KU3HU.

MeranpeameTHbI€ Pe3yIbThI:



YMEHHE CaMOCTOSITENIbHO ONPEENATh LENIU AEITEIbHOCTH U COCTABIIATh IIJIaHbI IEATEIBHOCTH; CAMOCTOSTENIBHO OCYIECTBIISITh, KOHTPOJIUPOBAThH
Y KOPPEKTHPOBATH JICATEIHHOCTh; HCIIOJIb30BATh BCE BO3MOXHBIC PECYPCHI JIJIsl JOCTHKESHISI TIOCTABIICHHBIX IIeJIeH U pealTi3alliy IJIaHOB IeATEIbHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

YMEHHE TPOAYKTHBHO OOIIATHCS M B3aMMOJICHCTBOBATH B IMPOIECCE COBMECTHOW JACSITENbHOCTH, YYUTHIBATH IMO3UIMU JIPYTHX YYACTHUKOB
NeATEIbHOCTH, d(PPEKTUBHO pa3peniaTh KOHMIUKTHI;

BJIa/ICHHUC HABBIKAMH MTO3HABATEIIBHOMN, YI€OHO-UCCIIEIOBATEILCKON M POCKTHOM JIEATEIPHOCTH, HABBIKAMU pa3pelieHus IpooiieM; CriocOOHOCTh
Y TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B MTO3HAHMUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTENbHOW WH(DOPMAIIMOHHO-TIO3HABATEIPHOW JEATCIILHOCTH, BIAJCHHE HABBIKAMU IOJYYCHUS
HeoOxoIuMoi nH(OpMaLIUK U3 CIIOBApEH pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX UICTOYHUKAX WH- (POpMAIIUU, KPUTUYECKH OLIEHUBATh
Y MHTEPIIPETUPOBATH WH- (OPMAITUIO, TIOTYIACMYIO U3 PA3IUNYHBIX HCTOYHUKOB;

YMEHHE HUCIOIB30BaTh CPeACTBa MH()OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHMU3AIMOHHBIX 33J1a4 C COOMIOACHIEM TPEOOBAHUN IPTOHOMHUKH, TEXHUKH 0€30MIaCHOCTH, THTUEHBI, PECYPCOCOCPEKEHHS, TIPABOBBIX H 3TUYCCKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€301aCHOCTH;

YMEHHE ONPEISNISITh Ha3HAUCHUE W (PYHKIIMU PA3IMYHBIX COIUATBHBIX HHCTUTYTOB,;

YMEHHE CAMOCTOSITENIbHO OLICHUBATh M MPUHUMATH PEIICHHUS, ONPEACTSIONINE CTPATEerHi0 MOBEACHUS, C YIETOM I'PaXTaHCKUX M HPABCTBEHHBIX
IIEHHOCTEH;

BJIQ/ICHUE SI3BIKOBBIMU CPEACTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO H3JaraTh CBOIO TOYKY 3PEHHS, UCIOJIb30BaTh AJICKBATHBIC SI3bIKOBBIC
CpeACTBa;

BIIa/ICHUE HAaBBIKAMH TO3HABATENbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBHUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB U
OCHOBAHUH, IPaHMI] CBOETO 3HAHUS M HE- 3HAHWSI, HOBBIX MTO3HABATEIIBHBIX 33J1a4 U CPEJICTB UX JTOCTHIKCHHUS;

[IpenMeTHBIE pe3yNbTaThI:

c(hOPMUPOBAHHOCTH CHCTEMBI 3HAHHI 00 OOINX XHMHUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX;

c(OpPMUPOBAHHOCTh YMEHHI HCCIENOBaTh CBONCTBA HEOPTraHMYECKHX M OPTaHMYECKUX BEIIECTB, OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHUX PEAKIIHiA, TPOTHO3UPOBATh BO3MOXHOCTh UX OCYIIICCTBIICHUS;

BIIa/ICHUE YMEHHSIMH BBIBUTATh TUIIOTE3bI HA OCHOBE 3HAHMI O COCTaBe, CTPOSHUH BEIIECTBA M OCHOBHBIX XUMUYECKUX 3aKOHAX, TPOBEPSThH UX
AKCIIEPUMEHTAILHO, (POPMYIUPYS 1IETb HCCIICTOBAHUS;

BIIA/ICHUE METO/IaMU CAMOCTOSTEIHLHOTO TUIAHWPOBAHUS ¥ TIPOBEACHHSI XUMUYECKUX IKCIIEPUMEHTOB C COOJIOJICHHEM MPaBUIl 0€30MacHON pabOThI
C BEIIECTBAMH M JIJAOOPATOPHBIM 000pyI0BaHHEM; CHOPMUPOBAHHOCTh YMEHUI ONTUCAHMSI, aHATTN3a U OI[CHKH JJOCTOBEPHOCTH TIOJTy4EHHOTO PE3yIIbTaTa;

c(hOpMUPOBAHHOCTh YMEHU MPOTHO3UPOBATH, aHATM3UPOBATh U OLIEHUBATH C MO3UIIMN IKOJIOTHUECKON O€30IMacCHOCTH MOCIEICTBUS OBITOBOM U
MIPOU3BOJICTBEHHON JEATSILHOCTH YJIOBEKA, CBA3aHHOM C IMepepadOTKON BEIIECTB.



I1. Conep:xkanue yuedOHOro Kypca

Teopernyeckne 0CHOBbBI XUMMHU

CTtpoeHnue BemecTsa

ATOMHO-MOJIEKYJISIpHOEe YueHue. BeniecTBa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTpoeHMsl. KauecTBEHHBIN U KOJTMYECTBEHHbII COCTaB BelllecTBa. MossipHast
1 OTHOCHUTENIbHAs MOJIEKYJIsIpHasi Macchl BemiecTBa. MosbHast A0S U MaccoBas aois aneMeHTa B BemlectBe. CTpoenue atoma. Hyxmuael. M3oromsl. Tumst
paaAroaKkTUBHOTO pacnaja. TepMosaepHslil cunTes3. SnepHele peakiun. [IpuMeHenne paJuoHyKINI0B B MenulinHe. MeTosl MedeHbIX aToMoB. CoBpeMeHHast MOJIEb
cTpoeHus aroma. KopiyckynisipHO-BOJTHOBBIE CBOICTBa AnieKTpoHa. KBaHTOBBIE unicia. AToMHasi opOuTaib. Pacnpenenenne 3eKTpOHOB 10 SHEPT€THUECKUM YPOBHIM
B COOTBETCTBUH C NPUHIMIIOM HAaMMEHBIIEH SHEpPruu, npaBwioM XyHnaa U npuHuunoMm I[laymu. OcoOEHHOCTH CTPOSHHMS SHEPreTHYeCKHX ypoBHE#l aTromoB d-
ANIEMEHTOB. DJICKTpOHHAs KoH(urypanus aroMma. Knaccudukaiys XUMHYECKUX IIEMEHTOB (S-, P-, d-, f-37eMeHThI). DJIeKTpOHHBIE KOHPHUTYPALIMU TIOJIOKHUTEIBHBIX
U OTpHLATENbHBIX MOHOB. OCHOBHOE M BO30Y)KICHHBIE COCTOSHHUSI aTOMOB. BajeHTHble anekTpossl. Ilepnonmdeckuil 3akoH. PopMylIHpOBKa 3aKOHA B CBETE
COBPEMEHHBIX NPEICTAaBICHUI O CTPOCHHHM aTtoMa. MHpOBO33peHuYecKoe W HayuyHoe 3HadeHue llepuommueckoro 3akona [. M. MenneneeBa. Paguyc atoma.
3aKOHOMEPHOCTH B W3MEHEHHWH CBOMCTB IIPOCTBIX BEIIECTB, BOJOPOAHBIX COEAMHEHWH, BBICIIMX OKCHIOB M THUIAPOKCHUAOB B TMEpHOJaxX M TpyMIax.
ONEeKTPOOTPHUIATENbHOCTh. XUMHYECKasl CBA3b. DJIEKTPOHHAS MPHUPOJIa XUMUYECKOH cBA3HU. Buasl xumudeckoit cBa3u. KoBaieHTHast CBSA3b U €€ XapaKTepUCTUKU
(3Heprus CBsi3M, IUIMHA CBS3U, BAJICHTHBIM YIoJ, KPaTHOCTh CBS3H, MOJISIPHOCTB, HOJSPU3yeMOCTh). KoBasieHTHAst HenomsipHas W HOJsApHas cBsi3b. OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MBI 00pa30BaHMUs KOBAICHTHOM MOJSIpHOH cBs3u. ['eomeTpust Monekyibl. MoHHas cBsi3b MeTasuminueckast cBsi3b. BogoponHas cBs3b 1
ee BIIMSHUE Ha CBOWCTBA BellecTBa. MeXMONEKYIsIpHbIe B3aUMOICHCTBUS. ArperaTHble COCTOSTHUS BellecTBa. ['a3bl. ['a30Bble 3akoHbl. YpaBHenue Kiaiinepona—
MenpeneeBa. 3akoH ABoraapo. 3aKoH O0ObeMHBIX OTHOWIEHWH. OTHOCHTENbHAS IUIOTHOCTH ra3oB. CpemHssi MonsgpHas macca cMmecd. CTpoeHHe TBEpABIX Tew:
KpHUCTaTIMYeCKHe U aMOp(HBbIE BEIeCTBa. TUIIbI KPUCTAIMYECKUX PELIETOK: aTOMHAs1, MOJICKYJISIpHAast, HOHHAs1, MeTajutnueckasi. [lonstue 00 aaeMeHTapHO sueiike.
3aBHCUMOCTDh (PM3MUYECKHX CBOWCTB BEIIECTBA OT THUIA KPHCTAIUIMYECKOH pemeTku. [[pruunnb MHOrooOpasus BemecTB. CoBpeMEHHbIE TIPE/ICTABICHHUS O CTPOCHUH
TBEPIBIX, KUIKUX M ra3000pa3HbIx BemecTs. JdemoncTpanuu. 1. O06pasiisl BEIecTB MOJEKYIISIPHOTO M HEMOJIEKYJISIpHOTO cTpoeHus. 2. Bosronka nona. 3. Moaenu
MoJteKyIl. Kpucramummdyeckue pemeTky.

OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX peakuii

Kaaccudukanmusa XuMuuecKUX peaKkimii o pa3inyHbIM [TpU3HAKaM cpaBHeHUs. [ oMoreHHble uTeTeporeHHbIe peakinu. Kiaccudukaliyst 1o 3HaKy TerIioBOro
s dexra. Obparumbie 1 HeoOpaTHUMble peakunu. KatannTiuueckue n HeKaTaluTHUECKUe peakuuu. Peakunu ¢ n3mMeHeHneM M 0e3 M3MEHEHUs! CTENEHU OKHCIICHUS
9JIEMEHTOB B COEINHEHUSIX.

JHepreTuKka XHUMHUYECKHX peaknuil. TermnoBoil 3>pQPexT XUMHYECKOH peakinuu. DHIO0TEPMUYECKHE M IK30TEPMHUUYECKHE peakinu. TepMOXUMUYEeCKre
ypaBHeHus1. Temiorao0pa3oBanus BeliecTBa. 3aKoH ['ecca u cineacTBus U3 Hero. JHeprus cBsi3u u sHTaNbIuK. [loHsaTre 06 suTponuu. Bropoii 3aKoH TepMOJMHAMUKH.
®opmyna boneimana. Dueprust [ m60ca u kpuTepruu caMoIIpoOU3BOILHOCTH XUMUUECKON PEAKIIIH.

OopaTumble peakuun. XuMudeckoe paBHoBecue. Koncranra paBHoBecus. [Ipunnmn Jle llatense. PaBHOBECHBIE COCTOSHUSA: yCTOMYNBOE, HEYCTOWYHMBOE,
6e3paznuynoe. CMemeHne XUMUYEeCKOr0 PAaBHOBECHS IO JISHCTBHEM pPa3IM4YHBIX (DAaKTOPOB: KOHIEHTPAIMHM PEareéHTOB WIIM TPOIYKTOB pPEaKLWH, JaBICHHA,
TeMIeparypsl. Poib cMeleHns paBHOBECHS B TEXHOJIOTHYECKHX TpoIieccax.

CKopocTh XUMHYECKHX PeaKIuii, €€ 3aBUCUMOCTh OT pa3- JINYHBIX (PaKTOPOB: IPUPOJIBI PEATUPYIOIINX BEIECTB, KOHIIEHTPAIIMHT PearupyIOINX BEIIECTB,
TEMIIEPaTyphl, HATHYHS KaTaJlu3aTopa, MJIOIaaAd MOBEPXHOCTH PEarupyrolIuX BeIIecTB. Peakiiui rOMOTeHHBIE W T€TepOreHHble. 3aKOH JEHCTBYIONIUX Macc.
[IpaBunoBaut-I'odda. [Tonstre 06 3HEprun akTUBAUK U 00 SHEpPreTHUYecKoM npoduie peakuuu. Karanuzatops! ukaranns. AKTUBHOCTb U CEJIEKTUBHOCTD
KaranuzaTopa. Poib KaTanu3aTopoB B IPUPOAE U MPOMBIIIIICHHOM MPOou3BoAcTBe. DepMEHTHI KaK OMOJIOTMYECKUE KaTalIu3aToPhL.



JeMoHcTpanuu. 1. Ox30TepMUYecKre MIHI0TEPMIYECKIE XUMIUUECKHEe peakinu. 2. TernoBsle SBIEHUS MPH PACTBOPEHUN CEPHON KUCIOTHI U aMMHAYHON
cenmuTphl. 3. 3aBUCUMOCTB CKOPOCTH PEAKITUHN OT MPHPOJBI BEIIECTB HA MPUMEPE B3aUMOACHCTBHS PACTBOPOB PA3NMYHBIX KHCIOT OJWHAKOBOW KOHIIEHTPAIIHU C
OJMHAKOBBIMH KYCOYKaMH (TpaHy/laMH) LUHKA W OJMHAKOBBIX KYCOUKOB pa3HbIX METAUIOB (MarHus, IMHKA, jKejle3a) ¢ pacTBOPOM COJISIHOM KHUCIOTHI. 4.
BsanmogeiicTBre pacTBOPOB CepHON KHCIOTHI C pacTBOpaMH THOCYJIh(haTa HATPHs pa3- INYHONW KOHIIGHTpAlMd W TemIiieparypbl. JlabopaTopHble onbIThI. 1.
Karanutrnyeckoe pasiioxeHue nepokcuaa BOIopoa.

PacrBOpsbI

Cnoco0bl BbIpa:keHHsI KOJUYECTBEHHOT0 COCTABA PACTBOPA: MaccoBast 10Jisl pACTBOPEHHOTO BellecTBa (IPOLIEHTHAsI KOHIIEHTpalus. PacTBopeHne Kak
(hHM3UKO-XUMUYIECKUN TTPOIIECC.

Jucnepcubie cucremsl. Kommonaneie pactBopsl. VcTuHHBIE pacTBOpHI. ducnepcHas dasza u nucnepcronnas cpea. CycreH3un U SMYIbCUU. 307U U Tellu.
Onanecuenst. Dpdext Tunnans. Koarymsuus. CenumenTarus. CuHepesuc.

Peakuum B pactBopax 3jeKTpoJuTOB. KadecTBeHHBIE peakI[y Ha MOHBI B pacTBope. KNCIOTHO-OCHOBHBIE B3aUMOJIEHCTBHS B pacTBOpax. AM(OTEPHOCTS.
Hounoe npousBeieHre Bobl. Bogopoausiii mokaszatesb (PH) pactBopa. CuibHbie U ci1abble 3IeKTpOIUThL. PacueTr pH pacTBOPOB CHIIBHBIX KHCIOT U IHIETOYEH.
KoHCTaHThI ucconMaIiy CIIa0dbIX 3JIEKTPOIUTOB. Peakiun noHHOTO oOMeHa. [TosiHbIe M COKpallleHHbIC HOHHBIC YpaBHeHHs. [ upoau3 conelt. ['uapons no katuo-
Hy, [0 aHUOHY, TI0 KaTHOHY U T10 aHWOHY. Peakuus cpepl pacTBOPOB COJICH: KUCIOTHAs, MIEJI0YHAs 1 HelTpanbHas. [[omHbIi HeoOpaTUMBIA THApOIH3. 3HAaYCHHEe
THIPOJIN3a B OMOJIOTHYIECKUX OOMEHHBIX Mporiec cax. [ [pumeHenne ruiponmsa B MPOMBIIIICHHOCTH.

HemoncTrpamuu. 1. OnpejeneHue KUCIOTHOCTH CPEbl MPU TO- MOIIMU UHAUKATOPOB. 2. DPdekt Tunaansa. 3. OOpa3oBaHHE KOMIUICKCHBIX COCIUHCHUN
MEePEXO0/IHBIX METAJIOB.

JlaGopaTopHbie onbIThI. 1. Peakiin nonHoro oomeHa. 2. CBOHCTBa KOJDIOWIHBIX pacTBOpoB. 3. ['mmponus coneid. 4. [lomydenue n cBOHCTBA KOMIUIEKCHBIX
COCTMHEHUM.

OKHCIANTETHHO-BOCCTAHOBHUTEIbHBIE Npouecchl OKNCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUU. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.
Oxucnenne u BocctaHOBIeHHE. OKUCIUTENN U BOCCTAHOBUTENNW. METOT 3JIEKTPOHHOTO U 3JIEKTPOHHO-MOHHOTO OaaHca. [loBefieHre BemecTB B cpeliax C pPasHbIM
3naueHueM pH. IlepmaHranaT kanus Kak OKUCIUTENb. OKHCINUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU BIIPUPOIE, IPOU3BOACTBEHHBIX TPOLIECCAX MHKU3ZHEAECSITEIBHOCTH
OpPTraHHU3MOB.

l'anbBannyeckmii 3jieMeHT (Ha mpuMmepe reMenTa Jlanuaist). XuMudeckre HCTOYHUKH TOKa: TaJlbBAaHUYECKHE JIEMEHTBI, aKKyMYJIATOPHI U TOTIJIMBHBIE
3JIEMEHTBI. DJIEKTPOXUMUYECKUH Psil HAPSKEHN I (AKTUBHOCTH ) METAJIOB (PSiJ] CTAHIAPTHBIX DJIEKTPOIHBIX TOTEHIIHAIIOB).

DJIeKTPOJIU3 PACTIIIaBOB M BOJHBIX PACTBOPOB AJIEKTPOINTOB (KUCIIOT, iesioue u coseil). [IpakTruueckoe mprMeHeHUe AIEKTPOIIN3a IS OJTyYeH U eJIOUHBIX,
IETTOYHO3EMENbHBIX METAJIIIOB HATIOMUHMSL.

Koppo3ust MmeTamioB: criocoObl 3aIIUTHI METAIIOB OT KOPPO3HH.

Jemoncrpanuu. BzanmoseiicTBue nepMaHraHara Kajius ¢ Cylnb(QUTOM HaTpUs B pa3HbIX Cpeax.

OCHOBBI HEOPraHUYECKOH XUMHMHU
Kaaccndukanusi 1 HOMEHKJIaTypa HeOPraHN4ecKHX CoeANHEeHN I
BakHeiiime Kaacchl HEOPraHUYECKUX BEIIECTB. DJIEMEHThl META/UIbl U HEMETalIbl M HMX TojoxeHue B [lepuoanueckoii cucreme. Kiaccudukanus u
HOMEHKJIATypa CIIOKHBIX HEOPTaHWYECKUX COEJUHEHUN: OKCHUJIOB, THMAPOKCUIOB, KUCJIOT W coyieil. ['eHeTnueckas CBs3b MEXKJY KiIacCaMU HEOpPraHUYECKHUX
coeuHeHH. M ieHTH(uKaIms HEOPraHNYECKUX BEIIECTB 1 HOHOB.
Kommekcnpie coequaenus. CocTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCOOOpa3oBarens, Turanabl. KoopauHarmonHoe uncino. HoMeHKIaTypa KOMITIICKCHBIX



COeMHEHUH. 3HaUeHHEe KOMIUIEKCHBIX coeAMHeHUH. [IoHATHE 0 KOOPAMHALIMOHHON XUMUH.
HemeTausl

Bonopon. Ilonyuenne, puznueckne 1 XMMAYECKHAE CBOWCTBA (peakUuM C METaJUlaMH M HEMETaJUIaMH, BOCCTAaHOBJIIGHHE OKCHIOB M coyiell). ['umpumsl.
TomnnuBHBIE 3JIEMEHTHI.

I'anorensl. O0mas xapakTepuCcTUKA 3JI€MEHTOB TiaBHOU noArpymmsl VII rpynmer. @usndeckre cBOMCTBA MPOCTHIX BEMIECTB. 3aKOHOMEPHOCTH H3MEHEHUS
OKHCJIMTEIbHON aKTUBHOCTH I'aJIOTEHOB B COOTBETCTBHH C UX MOJIOKEHUEM B IEpHOAUECKOi Tabnue. [1opsaoK BEITECHEHHUS FaIOTeHOB U3 PACTBOPOB TJIOTEHHUIOB.
X70p — mony4YeHHue B MPOMBIIUICHHOCTH U J1a00paTOpWH, peaklMu ¢ MeTaljaMd U HeMeTaulaMu. B3anmMoneiicTBre XJopa ¢ BOJIOW M pacTBOPAaMH ILEIOYCH.
Kucnoponusle coequHeHust Xao0pa. ['UImoXmnopuTsl, XJI0paTel U NepXI0paThl KaK TUMHYHbIE OkucauTenu. OcobenHocTuxuMuu hropa,o6pomannozna. KauecrsenHast
peakuus Ha MoJ. 1'aloreHoBo0po/ibl — MOJIY4YeHHE, KUCIOTHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA. XJIOpOBOJOPO/. ["aloreHoBOAOPOIHbBIE KUCIOTHI M UX COJIU.
ConsHas kucnoTa 1 ee conu. KauecTBeHHbIE peakliiy Ha raJloreHUAMOHBI. [I[ppuMeHeHne rajgore- HOB U X BaKHEHIINX COETMHEHUH.

DJIeMeHTHI NOATPYNNbI KucJI0poaa. O0mias XxapakTepUCTHKA AIIEMEHTOB TIIaBHOUM noarpymibsl VI rpynmsl. Gu3ndecKkrecBoii- CTBa MPOCTHIX BemecTB. O30H
KaK aJutoTponHas Moauukanus kuciopoa. Iloxydenune o3ona. Ozonamopsi. O30H Kak okucauTesb. [l03uTHBHAS 1 HEraTUBHASL POJIb 030HA B OKPYXKAOLIEH cpene.
CpaBHeHME CBOICTB 030Ha M KHcIopoaa. Boia u mepokcu BoAopoa Kak Bo- TOPOAHBIE COSTUHEHMs KHUCIOpoaa — CpaBHEHHE CBOWCTB. Ilepokcu Bomopoaa kak
OKHCIIUTENb U BOCCTaHOBUTENb. [lepokcuapr MetamoB. Cepa. Amnotponus cepbl. Ou3nUeckne W XUMHUYECKHE CBOWCTBA CEphl (B3aMMOJACHCTBHE C METAIIAMH,
KHCJIOPOJIOM, BOJIOPOJOM, pacTBOpaMM MIeJOoYeH, KUCIOTaMU-OKUCIUTENsIMH). B3anmoaeiiBue cepsl ¢ cyab(pUTOM HATPHsl ¢ 00pa3oBaHUEM THOCYIb(aTra HaTpHsL.
CepoBo0pOA—MOTy4YeHHUE, KUCIOTHBIC M BOCCTaHOBHUTENbHBIC CBOMCTBA. Cynbduapl CepHUCTHIN ra3 Kak KUCIOTHBIH OKCHI. OKUCIUTEIbHbIC H BOCCTAHOBHTEIILHBIC
CBOWCTBA CEpHUCTOTO Ta3a. [lonmyueHne cepHUCTOrO Ta3a B MPOMBIIIICHHOCTH | j1aboparopun. CepHUCTAast KUCIOTa U ee con. CepHblil anruapu. CepHas KUc- JIoTa.
CBoiicTBa KOHIICHTPUPOBAHHON M pa30aBIeHHON CepHOW KUCIOTHI. J[eicTBHE KOHIIEHTPUPOBAHHOW CEpHOW KUCIIOTHI HA caxap, METAJUTbl, HEMETAJIBI, CYJIb(HIBL.
Tepmuueckast ycToHuMBOCTb Cyib(aToB. KauecTBeHHAs peakiys Ha CEPHYIO KHCIIOTY U €€ COJIH.

DJleMeHTHI MOATrpyNnbI a3oTa. O01as XapakTepUCTUKA JIEMEHTOB TJIaBHON MOATPYIIBl V rpymibl. @U3NYECKHEeCBOMCTBA TPOCTHIX BELIECTB.

A3oT u ero coequnenus. CtpoeHne Monekyiisl a3ora. Ousn- yeckue 1 XUMUYECKHE CBOMCTBA a30Ta. [loyyeHne a30Ta B IPOMBIIIJIEHHOCTH U J1a00paTopui.
Hutpuzpel. AMMuaxk — ero noiydeHue, Gu3nueckie 1 XuMuueckue cBoicTBa. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOBaMMHUaKa. AMMHUAK Kak BOCCTaHOBUTENb. Cosn
aAMMOHUA. HOBGI[GHI/IG coJieli aMMOHUS IIpy Harp€BaHUu. KauecrBennas pCaKkuusa Ha MOH aMMOHUA. HpI/IMeHeHI/Ie aMMUuaka. OKCI/I):[BI a30Ta, UX 1oJry- YyeHHe M CBOMCTBA.
Oxcwup azota (I). Oxucnenne okcuma azota (1) xucmopomom. Jnmepuszarms okcuaa asorta (IV). Asortucras kucimora u ee cond. HUTPUTBI Kak OKHUCIUTETH U
BOCCTAHOBHUTEH. A30THast KHCI0Ta — (YU3NUECKHE U XUMHUYECKHE CBOMCTBA, 110- JIydeHHE. A30THAsl KMCJIOTa KaK OKHCIUTENb (OTHOILCHHE a30T- HOW KUCIOTHI K
MeTaulaM B HeMeTaJlIaM). 3aBUCUMOCTb ITPOIYKTa BOCCTAHOBJICHHUS a30 THON KUCIIOTHI OTAaKTHBHOCTH METAIJIA M KOHIIEHTPAIIMU KUCIOThl. HuTpaTsl, ux ¢pusnyeckue
1 XUMHUYECKHUE CBOUCTBA (OKUCIUTEIbHBIE CBONCTBA U TEPMHUUECKAs] YCTOMYUBOCTS ), IPUMECHECHHE.

docdop u ero coenuHenus. Amorponus pocpopa. Puznueckue cBoiictBa pocdopa. XumMnueckue cBoiictsa pochopa (peakuuu ¢ KUCIOPOAOM, FaoreHaMH,
METaJUlaMH, CJIOKHBIMU BEIIECTBAMU-OKUCIUTENSIMH, 1ienodamu). [lomydenne u npume- Henue ¢ocdopa. DPochun. Docounsl. DPochopHbIl aHTHIPU.
Oprodocdopuas u merapochopHas KUciao- Thl U UX conu. KauecTBeHHas peakius Ha oprodocdarsl. Paznoxenne oprodochopHoit kuciotel. [IpuMeHenne
(dochopHOI KHCTOTHI 1 ee cotieid. buonornueckas pois hochatos.

Hoarpynna yraepoaa. O0mmas XxapakTeprCTHKA JIEMEHTOB TTIaBHOHM moarpymnms! [Vrpymnmsl.

VYraepon. Amnorponus yriepoaa. CpaBHEHHE CTPOCHHsI U CBOMCTB rpaduta W anmasza. DyiiepeH Kak HOBas MOJEKYJsipHas opma yriiepojaa. YTolb:
XMMHYECKHE CBOMCTRA, IOTyueHne u npumeHenne yrisi. Kapouasl. ['maponns kapOuaa kambius 1 kapouaa amroMuHus. KapOuabl nepexoHbIX MeTauioB (kemesa,
XpoMa W JAp.) KaK CBEpXIpouHble Marepuanbl. CHHTe3-ra3 KaKk OCHOBA COBPEMEHHOW MPOMBIMIICHHOCTH. OKCHABI YIJiepoJa. YTONb M yrapHbld ra3 Kak
BOCCTaHOBHUTENH. Peaknys yrapHoro rasa c paciuiaBamu menodeid. Cuares popmuaron. OOpa3zoBaHMe yrapHOTO Ta3a IIPH HEMOJIHOM CrOpaHuu yrist. buosjoruueckoe



neiicTBUE yrapHOTo rasa. [loydenre u npuMEeHEHHE yTapHOTO ra3a. YTIEKHUCIBIN Ta3: MoyIeHne, XUMHUICCKHE CBOMCTBA (B3aMMOICHCTBIE YTIIEKHUCIIOTO Ta3a C
BOJIOM, II€JI0YaMH, MarHueM, NEPOKCHAAMU METAJJIOB). YToibHas Kuciora u ee conu. KapOoHaTsl M TruapoxkapOOHATHI: WX MOBEIACHUE IIPU HArpEBaHMU.
KavectBennas peaknust Ha KapOOHAT-HOH.

Kpemumnii. ®uznueckue n XUMHYECKHE CBONCTBAKPEMHUS. Peakiinu ¢ yriieM, KHCIOPOIOM, XJIOPOM, MarHUEM, PACTBOPaMHU IIesIoueH, cepoBoopoioM. Crman
— BOJOpOAHOE coennHeHne kpeMHuus. Cunnuuasl. Ilonyuenne u npumenenue kpemuus. Oxeun kpemuus (1V), ero crpoenue, puszndeckne n XMMUYECKHE CBOICTBA,
3Ha4YeHHUE B IPUPOJIe U MpUMeHeHne. KpeMHneBbie KUCIO0Th! 1 uX cond. ['maponu3 cunnkatoB. CUTUKATHBIE MUHEPAJIbl — OCHOBA 36MHOM KOPBI. ATIOMOCHIINKATHI.

Bbaaropoanbie (MHepTHBIE) ra3pl. O0MIas XapakKTepUCTHKA 3JeMeHTOB raBHoM noarpynmsl VI rpynmer. OcoGeHHOCTH XUMIUYECKHX cBOMCTB. [Ipumenenue
0JIarOpOTHBIX TA30B.

Jdemoncrpanuu. 1. [openne Bonopona. 2. Ilomyuenue xmnopa (onsIT B podupke). 3. OKUCIUTENbHBIE CBOMCTBA pacTBOpa rMIOXJI0pUTa HATPHs. 4. OIBITHI C
OpomHoii Booil. 5. IlnaBnenue cepsl. 6. 'openne cepsl B kucnopoze. 7. BzaumoaeicTsue sxxene- 3a ¢ cepoit. 8. ['openune cepoBonoposa. 9. Ocaxxaenue cyiabu- 10B.
10. CoiictBa cepaucToro raza. 11. JleiicTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI HAa Meb M caxaposy. 12. PactBopane ammuaka B Bojie. 13. OCHOBHBIE CBOICTBA
pactBopa ammuaka. 14. Karanurtndeckoe okucinenne ammuaka. 15. [omyuenue oxcuma azora (II) u ero okucnenne Ha Bo3ayxe. 16./leil- cTBre a30THOW KHCIOTHI HA
menb. 17. Topenne pocdopaBkucio- poxe. 18. [Ipespamenune kpacHoro gocdopa B 6emblii U ero cBeueHne BTeMuoTe. 19. Bzaumoaeiicrsue pochopHoro anruapuia ¢
Bogoi. 20. O6pasupl rpaduta, anmasa, kpemuus. 21. 'operne yrapaoro rasa. 22. TyiieHne mIaMeH! YTIIEKUCIBIM Ta30M.

23. PaznoxeHue Mmpamopa.

JladopaTopHbie onbIThl. 1. [TonydeHnue xmopa u uzydeHue ero cBoicTs.2. CBoHCTBaxJIopcoaepxanpxoroenrpareneii. 3. CBoricTBa Opoma, noJ1a v UX Cojieil. 4.
Wzyuenne cBOWCTB CEpHOM KHC- JIOTHI M ee coliell. 5. M3ydenue cBoiicTB BOAHOro pacTBopa ammuaka. 6. CBolicTBa coneit aMMoHnust. 7. KauecTBeHHas peaknus Ha
kapOoHaT-noH. 8. McnblTaHNe pacTBOPa CUIMKATa HATPUIMHAUKATOPOM. 9. O3HaKoMIIeHHE C 00pa3aMu NPUPOJHBIX CHIINKATOB.

Metayibl

OO0mmii 0030p 371eMeHTOB — MeTas1oB. CBOICTBAa MPOCTHIX BEIIECTB-METAUIOB. DJIEKTPOXMMHUYECKUN Psii HANpPsDKEHUH METauioB. MeTayuindeckue
KpucTayeckue pemerku. CriiaBbl. XapakTepUCTHKa HanOoee U3BECTHBIX CIuIaBoB. 110- TydyeHne u NpuMeHEeHNEMETalIOB.

Ilesiounble MeTaNIbI. OO0IIas XapaKTepUCTHKA 3JIEMEHTOB IJIaBHOM noarpymms! | rpynmsl. CBOMCTBA MIET0YHBIX METAIIOB. Pacrio3HaBanue KaTHOHOB JINTHS,
HaTpud U Kanus. HaTpuit 1 kanuil — mpeacTaBUTeNH MENOYHBIX METAJIOB. XapaKkTepHble peakiiuu HaTpus U Kanus. [lomydenne menounsix MetauioB. OKCHs! U
nepokcusl HaTpus U Kanusi. CoeuHenns HaTpus U Kanust. Coiu HaTpus, Kanus, UX 3HAaYeHHE B MPUPOJE U KU3HM desoBeka. Co/ia M eKui HaTp — BaKHEHIIHe
COCAMHEHMS HATPHAL.

bepuiimii, marumii, mesoyHo3zeMenbHble MeTadabl. OOmAs XapaKTEPUCTHKA AJIEMEHTOB TiaBHOW mnoarpynmsl |l rpynmel. Bepwinmii, maraui,
HIeTI0YHO3eMEIbHBIC MeTaITbl. AM(OTEPHOCTh OKCHAA B THApPOKcHaa Oepriusi. OKpacka INIaMEHH COJISIMH IIEIOYHO3EMENNbHBIX METaIOB. MarHuil U Kanbluii,
ux oOImas XapakTepucTHKa Ha OocHoBe mnosokeHus B Ilepmommueckoit cucreme anementoB /. V. MenneneeBa u crpoenust atomos. llonyuenue, puznueckue u
XMMUYECKHE CBOMCTBA, IPUMEHEHNE MarHus, KaJbIus U UX coeAnHeHni. CoJlM MarHusl U Kajiblus, UX 3HaYCHUE BIPUPOICHKU3HN UesioBeKa. JKecTKOCTh BOJBI M CIIO-
coObI eeycTpaHeHust. AJIFOMUHU. PacripocTpaHeHHOCTh B IPUPOIe, PU3NISCKUE U XUMUYECKHE CBOWCTRA (OTHOIICHHE K KUCIIOPO/1Y, TAJIOreHaM, PaCTBOPaM KHCIIOT
u menouel, amomorepmusi). [lpousBoactso amomunus. [Ilpumenenue amomuans. AMQOTEPHOCTh OKCUAA U ruapokcnaa amomunusi. Conu amomunus. [lonnoe
pasnoXeHHe BOOH coJiel allfOMUHUS CO CIIA0BIMH ABYXOCHOBHBIMH KHCJIOTaMHU. AJTIOMHHATBI B TBEPAOM BHJIE M B pacTBOpe. KOMIUIEKCHBIE COETMHEHUS aTTFOMUHUSL.

MeTanabl no6ouHbIX moaArpynn. O0mas xapakTeprcTuka nepexoaHbix MetaiuioB [—VIII rpyrnm. OcoOeHHOCTH CTPOCHUS ATOMOB ITEPEXO/IHBIX METAILIOB.
OO0mue Gpusnveckre 1 XMMUIECKHE CBOMCTBA. [IpuMeHeHHe METaIIIOB.

Xpom. duznueckue CBOWCTBA XpoMa. XUMHUYECKHE CBOMCTBAa XpoMa (OTHOLLIEHHE K BOASIHOMY Mapy, KUCIOPOAY, XJIOpY, pacTBopam KucioT). [lonyyenne n
IIPUMECHCHUE XpOMaA. COGJII/IHGHI/IS[ Xpoma. 3MeHeHne OKUCIIMTENLHO-BOCCTAHOBUTEIIHHBIX M KUCIIOTHO-OCHOBHBIX CBOMCTB OKCHIOBUTUAPOKCUAOB XpOMaAC pPOC- TOM



CTENEeHU OKHUCeHH. AMoTepHbIe CBOMCTBa oKkcuaa u ruapokcuaa xpoma (III). Oxkucnenue coneit xpoma (III) B xpomarel. B3auMHbBIC Mepexo/ibl XpOMATOB U
JUXPOMATOB. XPOMATHI U JUXPOMATHI KaK OKHUCIIATEIN

Mapranen. ®usnueckre CBONCTBa Maprania. XUMHYECKHUE CBOWCTBA MapraHia (OTHOIICHUE K KHCJIOPOJY, XJIOpPY, pacTBopam kuciot). [lonydyenue u
npuMenenune Mapranma. Oxcuamap- raana (IV) xak okucautens 1 kataiauzaTtop. [lepMaHTraHaT Kanms Kak OKACIATEINb

Keme3o. Haxoxmenne B mpupojae. 3HaUCHHWE >Keie3a ISl opranm3Ma deioBeka. (DM3mveckme CBOMCTBa jkelle3a. XHMMHUYSCKHE CBOWCTBA IKeies3a
(B3aUMOJICHCTBHE C KUCIIOPOJIOM, XJIOPOM, CEPOH, YIiieM, BOJIOW, KHCIOTaMu, pacTBopamu coseii). CIuiaBbl jkenesa ¢ yriaepoaomM. [lomyueHue u npuMeHeHUe Kee-
3a. CoeauHeHus xene3a. CpaBHEHUE KUCIOTHO-OCHOBHBIX M OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIX CBOMCTB rujipokcuiakenesa (II) u runpokcuna xenesa (111). Comu
xkene3a (II) u xeme-  3a (III). MeTomsr mepeBoma coeit xene3a (1) B comm xenesa (I11) n o6parno. IloaHoE pazmoxenue Bomoi comeit xkemnesa (I11) co cmademvu
JIBYXOCHOBHBIMHU KHCTOTaMu. OKHUCIUTENbHBIC CBOWCTBA coemuHeHuit sxene3a (I11) B peaknusax ¢ BOCCTAHOBUTENAMHU (HMOIMIOM, CEPOBOJOPOJOM U MEIBIO).
[{nanuaHbIe KOMITICKCHI kele3a. KadecTBeHnHble peakiinu Ha nonsl xenesa (11) u (1), @eppumet, ux nonyuenue u npumenerue.

Menb. Haxoxnenue B mpupope. buonorudeckas pons. Gu3ndeckie 1 XUMHYECKHE CBOHCTBA (B3aUMOICHCTBHE C KHCIIOPO- JOM, XJIOPOM, CEpOM, KUCIIOTaMH-
okucnutessamu, ximopuaom xkenesa (I11)). Tonyuenne u npumenenne Mean. Oxcun uruapokcun mead (I1). Comu menu (I1). Mennbiit kynopoc. AMmuakatsl mezu (1)
umeu (). [omyuenne oxkcuna menu (1) BoccranoBnennem rugpokcuna meau (1) rimoxo3oit. [oxyuenue xnopuna u noauaa meu (1).

Cepedpo. Ousnueckne U XUMHUYECKHE CBOMCTBA (B3aWMOJICHWCTBHE C CEPOBOIOPOJIOM BIIPUCYTCTBHH KUCIIOPO/Ia, KUCTIOTa- MU-OKUCIUTEISIMA ). OcaxkIeHne
OKcHia cepedpa py IeCTBAN IETI0YH Ha COMU cepedpa. AMMHUaKaThl cepedpa Kak oKuciuTe- 1. KauecTBeHHas peakius Ha HOHBI cepedpa. [I[pumenenne ce- pedpa.

30J10T0. DU3HMYECKHE U XUMUUECKUE CBOWCTBA (B3aUMOJICHCTBHE C XJIOPOM, «IIAPCKOH BOAKON»). 30JI0TOXIOPOBOAOpOAHAsS KicaoTa. I mapokena 3omota (111).
Kommexcsl 3010Ta. Crioco0bl BBIAETICHHUS 3070Ta U3 30JI0TOHOCHOH moposl. [IpuMenenunesonoTa.

Hunk. Ou3nueckre 1 XUMHYECKHE CBOMCTBA (B3aMMO/ICHICTBUE C TaJIOTEHAMH, KHCIOPOIOM, CEPOM, BOJIOH, pacTBOpaMu KUCIOT U 1menodeit). [lomydenue u
MpUMEHEHNe MHKA. AM(POTEPHOCTh OKCH/IA U THIPOKCHIA INHKA. BakHEHIie CoTu IIMHKA.

Jemoncrpamuu. 1. Komnekius meramwios. 2. Kostekuus munepaioB u pya. 3. Komtekmus «Kene3o u ero cruiaBey. 4. OkpaliiBaHue IJIAMEHU COJISIMU
IIEJIOYHBIX U MIEIIOYHO3EMENTbHBIX METAIIOB. 5. B3anMoelicTBue HaTpus ¢ BOJou. 6. B3aumoeiicteue xanbius ¢ Bojoi. 7. Kommekus «AmoMmuauiiy. 8. [lnaBinenne
anromuHAA. 9. B3anMoelcTBIe aTFOMUHUS CO MIET0YBI0.

10. Ammomotepmusi. 11. B3aumoielicTBHE XpoMa ¢ COJISTHOM KUCIIOTOW Oe3 jocrtyna Bo3ayxa. 12. Ocaxnenue ruapokcuaa xpoma (III) u oxucienue ero
nepokcuaoM Bogopoza. 13. Pasnmoxkenue muxpomara amMmoHus. 14. PaznokeHne mepokcuaa BOJOPOAA IMOJ JEHCTBHEM JuOKcHja mapraHma. 15. OcaxiaeHue
ruapokcuaaxenesa (1) u okuciaenue ero Ha Bo3ayxe. 16. Beiienenue cepedpa us ero coseii AeCTBUEM ME/IH.

JlabopaTopHble onbIThbl. 1. OxpamurBaHue IUIAMEHH COCIWHEHUSMH IIEOYHBIX MeTaioB. 2. O3HaKOMJICHHE C MHHEpaJaMd U BOKHEHIIMMHU
COCJIMHCHMSIMH IIIEJI0YHBIX MeTauioB. 3. CBOMCTBA COSIMHEHUH I1IEJI0YHBIX MeTAIOB. 4. OKpacKa INIaMeHH COJIIMH I1IeJI0YHO3eMeIbHBIX MeTaiioB. 14. CBoiicTBa
Marausu ero coeavuennii. 15. CeoiicrBa coenuennii kanpims. 16. XKectkocTs Boasl. 17. CBoiicTBa amromunns. 18. CBoiicTBa coennaennii aimromuaus. 19. CBoiicTsa
0JIOBa, CBUHIIA 1 X coenuHenuid. 20. CBoiicTBa coeuHeHni xpoma. 21. CBOHCTBa MapraHIia v ero coeInHeHu. 22. M3yueHne MUHEpalioB xKele3a.

23. CroiicTsa xenesa. 24. CBoiicTBa MMM, €€ CITIAaBOB 1 coeAuHeHni. 25. CBOMCTBA ITMHKA ¥ €70 COEIMHEHNH.

OCHOBBI OPraHUYeCKO XUMUH
OcHOBHbIE MOHATHS OPraHNYECKOl XUMHUU

ITosiBneHue U pa3BUTHE OPraHUYECKOM XMMHUHU Kak Hayku. [IpeaMer u 3ajjauu opraHudeckoi XuMuu. MecTo U 3HaueHUe OPraHMuYeCcKON XMMHUU B CUCTEME
€CTECTBEHHBIX HayK. B3aMOCBs3b HEOPraHUYECKUX M OPIraHUYECKUX BEILIECTB.

OCOOEHHOCTH OpraHWYecKHX BemlecTB. [IpuunMHBI MHOrO0Opa3usi OpraHuveckux BemlecTB. OpraHnvecKre BEllecTBa B NPU- pojie. YTJIEPOTHBIA CKEJIeT
OPraHUYECKOU MOJIEKYJIbI, €r0 THIIBI: [IUKJINYECKHE, aluKkiindeckue. KapOouKINYecKie U rerepo- MUKINYeCKre cKeneTbl. KpaTHOCTh XUMUYECKON CBSI3U (BHUIIBI



CBSI3€1i BMOJIEKYJIax OpPraHUIeCKHX BEIIECTB: OINHAPHBIC, IBOMHBIE, TPOHHBIE). VI3MEeHEeHNe SHEPTruH CBs3el MEeXIy aTOMaMH YIiiepo/ia IPY YBEITUYEHNH KPATHOCTH
cBs3u. HachIlieHHbIe ¥ HEHACHIIIEHHBIE COSAITHEHNS.

DJEeKTPOHHOE CTPOCHKE M XUMUYECKUE CBS3M aToMa yriepona. [ ubpuau3zanms aTOMHBIX OpOUTaeH, ee TUTIBI JJIsl OPraHUueCKUX COCAMHEHHIA: sp3, sp2, sp.
ObpazoBanue 0- 1 m-CBsi3ell B MOJIEKYJIaX OpraHMYECKUX coenrHeHuH. [IpocTpaHCTBeHHOE CTpOEHHE OPraHNYECKUX COSAMHEHUH.

XUMHUYECKOE CTPOEHHE KakK MOPAJOK COEANHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPHUH XMMHUYECKOTO CTPOEHUS
OpraHnyecKkux coeanHeHuil A. M. bytnepoBa. 3aBUCMIMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO CTpOeHUs MoJieKyl. CTpykTypHas ¢opmyna. M3omepus u m30Mephl.
CrtpykTypHasi ¥ TPOCTpaHCTBeHHas m3oMepws. Vzomepus yriaepomHoro ckenera. Mzomepus mosjoxeHws. MexXKiaccoBas H30MepHs. Buabl mpocTpaHCTBEHHOMN
nzomepun. Ontuueckass H30MepHus. AcCUMMETpUYecKHil aTtoMm yriaepoaa. OnTuyeckue aHTUNOAbl. XHUPAIbHOCTh. XHpaJbHbIE U aXUPAIbHBIE MOJIEKYJIBI.
I'eomerpuyeckas nuzomepus (LKC-, TPAHCU3OMEPHS).

DOU3NKO-XUMHISCKHE METOALl HWCCICAOBAHUS  CTPOCHUS M PEAKIMOHHOW CITOCOOHOCTH OpraHmYecKux coeamHeHuil. Crmektpockomus SIMP,
MacCCIeKTPOMETpHsl, HH(paKpacHas CIIEKTPOCKOIIHS.

DJEKTPOHHOE CTPOEHHE OPraHWYeCKUX BellecTB. B3anuMHOe BIIMSHHE aTOMOB M TPYIIT aTOMOB. DJeKTpoHHbIE 3(dekThl. UHAYKTHBHBI U ME30MEpHBIN
addexrol. [Ipencrasinenne o pe3oHaHce.

Krnaccudukarms opranndecknx BemectB. OCHOBHBIC KJIACCH OPraHMYECKUX COeTUHEHUN. [ [pUHITHITEI KiTacCUpUKAITUN OpraHnYeCcKuX coennaeHuil. [lonsTre o
¢byHkunoHanpHOU rpymme. Knaccupukanus opraHMYecKHX COCAMHEHMH O (QYHKIMOHANBHBIM TpymnmnaM. ['omomnorus. ['omonoru. ['omonoruueckas pasHOCTb.
['omonoruyeckue psapl.

Howmenknarypa opranndeckux BemecTB. MexxayHapoaHas (CHCTEMaTH4eCcKasi) HOMEHKJIaTypa OpraHMYeCKUX BELIECTB M NPUHLMIBI 00pa30BaHUs Ha3BaHHUM
OpraHMYeCKUX COeMHEeHnH. PalinonanpHass HOMEHKIIATypa.

Knaccudukanus 1 ocoOeHHOCTH opranndeckux peaknuid. CriocoObl 3amuceii peakiuuii B opranndeckoil xumun. Cxema 1 ypaBHEHHE. Y CIIOBHSI TIPOBEICHHUS
peakiuid. Knaccudukanus peakuuii opraHMYeCKMX BELIECTB 10 CTPYKTYpPHOMY NPHU3HAKY: 3aMELICHUE, IPUCOCINHEHHUE, OTLICIIICHHE. PeaklimoHHbIE LIEHTPBHI.
IIepBoHavayIbHBIE MOHATHA O THIIAX U MEXAHM3MAX OPraHMYECKHUX peakiuil. ['OMOJIMTUYECKUI M IeTEepONMTHYECKUM pa3pblB KOBAIEHTHOM XMMHYECKOU CBSI3H.
CB00O/IHO pajIMKaJIbHbIN U MOHHBIN MEXaHNU3MBbI peakiun. [IoHsTHE 0 CBOOOIHOM pajirkKalie, Hykiieodue, ajiekTpoduiie, kapookaTnone u kapoanuone. O003HaUCHHE
MOHHBIX peaKkUuii B OpraHuyeckold XUMUHM. OKHCINTEIbHO-BOCCTAHOBUTENIBHBIC PEAaKIH B OPraHMYEeCKON XUMHUHU. MneHTndukanys opraHuuecKux COCAMHEHHH.
I'enetn yeckas cBsI3b MEKAY KJIACCAMU OPTaHUUYECKUX COETMHEHHN.

JeMoHcTpammu. Mojienu OpraHu4eckux MOJIEeKyJI.

Yraesoaopoasl

AJikaHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI METaHA. Sp3—FI/I6pI/I,Z[I/I3aLII/I$I opbuTtaineii atomoByriepoaa. 'omonornueckuii psau odmas
¢dopmyna ankaHoB. CrcTeMaTHUecKass HOMEHKIIATypa aJIKaHOB M paJiuKaioB. M3omepus yriepoIHoro ckenera ankaHoB. [lousmue o kongopmayusx. Pusnueckue
CBOWCTBa aJKaHOB. 3aKOHOMEPHOCTH H3MEHEHHUS! (U3MUYECKMX CBOMCTB. XMMHUYECKHE CBOMCTBA AJIKAHOB: I'aJIOTCHUPOBAHWE, HUTPOBAHHUE, JETUAPUPOBAHUE,
TEPMHUYECKOE pa3lioKeHNe (TUPOIN3), TOPEHNE KaK OJIMH U3 OCHOBHBIX UCTOUHUKOB TEILIa B IPOMBIIIJICHHOCTH U OBITY, KATAIUTHYECKOE OKHUCIICHUE, KPEKHHT KaK
CTIIOCOOBI MOTYYeHHUSsT BaXKHEUIITUX COSMHEHNH B OPTaHUYECKOM CHHTE3€, M30MEpHU3alns KaK Croco0 MOTy4YeHHs BRICOKOCOPTHOTO OeH3nHA. MexaHu3M peakiuu
cBOOOTHOPAIUKAJILHOTO 3aMelIeHus (Ha mpUMepe XJopupoBaHus MeTaHa). CHHTETHUECKHE CIIOCOOBI MOJYYEHHUs alkaHoB. MeTo- Abl MOJy4YeHHUS ajlKaHOB U3
JIKUIraoreHu 0B (peakuus Bropua), rekapOoKCHIMpOBaHUEM Cojlel KapOOHOBBIX KMUCIIOT M 3JIEKTPOJIM30M PACTBOPOB CoJiel KapOOHOBBIX KuCioT. HaxoxneHue
AJIKaHOB B TIPUPOJIE ¥ IPUMEHEHHE aTKaHOB.

Hukiaoankanpl. CTpoeHne MoJeKyl HMKIoankaHoB. OOmas ¢opmysna HMKIOankaHoB. HomeHkiaTypa NIHUKIIOaJKaHOB. M3oMepHs ULMKIIOAIKaHOB:
YIIIEPOJHOTO CKeJeTa, MEeXKKIIACCOBas, IPOCTPAHCTBEHHAs (LMC-TpaHC-n30MepHs). HanpspkeHHble M HeHanpssKeHHbIe HUKITBL. Crienuduka CBOHCTBIIMKIOAIKAHOB



C MalblM pa3MepoM IHWKJIa. XWMHYECKHE CBOWCTBA IMKJIONpPOMNAaHa: TOPEHHe, PEeakiuu NPHUCOCTUHEHHA (THIPHPOBAHHE, IMPUCOSAMHEHHE TaIOTEHOB,
raJIOTeHOBOIOPO/IOB, BOJIB ) M IIMKJIOTEKCAHA: TOPEHHE, PEaKIIUN PAIUKAIBHOTO 3aMeIIeHns (XJIOpUpoBaHue, HUTpoBaHue). llomydenne nnkiioaaTkaHoB U3 aTKaHOB
Y IUTAJIOTCHATIKAHOB.

AJIKeHbI. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI 3 THIICHA. spZ—FI/IGpI/Iz[maum opOuTaneii aroMoB yriepoza. o- 1 n-Css3u. [ oMmomorngyeckuii
psan u obmas dopmyna ankeHoB. HomeHnknatypa ankeHoB. M3omepus ajKeHOB: YIJIEPOJAHOTO CKeEJeTa, IMOJOKEHUS KPaTHOM CBSI3M, MPOCTpaHCTBeHHas (Teo-
METpHUIECKasT U30MEPHS, WU ITUC-TPaHC-U30MEPHsI ), MexKKIaccoBas. Du3ndeckre CBOMCTBA aKEeHOB. XMMHYECKHE CBOMCTBA aJIKCHOB. Peakmuu 2IeKTpoGHIILHOTO
[IPUCOEIUHEHMS KaK CIIOCO0 MoryyeHus: (PyHKLIMOHAIBHBIX IPONU3BOAHBIX YIJTIEBOJOPOIOB: IMAPUPOBAaHHE, TAJIOTEHUPOBAHUE, THIPOraJIoreHUPOBAHUE, THAPATALINS
aJIKeHOB. MexaHH3M 3JeKTpO(MIIBHOTO MpUcoeInHeHNs K ankeHaM. [IpaBruino MapkoBHHKOBa 1 €ro 00BSICHEHUE C TOUKU 3pEHHUS AIEKTPOHHOM Teopuu. PagukansHoe
nprucoeHEeHe OPOMOBOIOPO/Ia K AIKeHAM B IPUCYTCTBUU Mepekuceil. BzanMoeiicTBue ankeHoB ¢ OpOMOM M XJIOPOM B T'a- 30BOM (a3e MpH BBICOKOW TeMIepaType
nin Ha cBeTy. OKHCIIeHHe ajTKeHOB: TOPEHUE, OKHCIICHHE KUCIOPOIOM B ipucyTcTBrHHU Xitopuao naymwtaaus (I11) u menu (11) (Bakep-miporiecc), okrucieHne KuCIopooM
B NPUCYTCTBHU cepeOpa, OKUCICHHE TOPSYMM TOAKHUCICHHBIM PAacTBOPOM IEpPMaHraHaTa Kajus, OKUC- JICHHE IepMaHraHatoM Kanus (peakius Baraepa),
o30HMpoBaHue. KauecTBEeHHBIE peakIiy Ha ABOMHHYIO CBs3b. [I[pOMBIIIIICHHBIE 1 1a00paTOpHBIE CIIOCOOBI TOTyUeHHS alTKeHOB. [lonydyeHne alkeHOB IerupupoBaHueM
AJIKAaHOB; PEAKUUEH SIMMUHUPOBAHUS W3 COHPTOB, TajOr€HANKaHOB, AurajnoreHainkaHoB. llpaBuno 3aiinesa. [lonumepusanus ankeHoB. ITonumepusauust Ha
katanuzaropax Llurnepa—Harra. [lonuaTuien kak KPYMHOTOHHAKHBIN MPOJYKT XUMUUYECKOTO MPON3BOACTBA. IIpuMeHenne alkeHoB (3TUIICH UIIPOITUIICH).

Aaxanuensl. Kinaccudukanus ankaJueHoB [0 B3aUMHOMY PACIIONOKEHUIO KPAaTHBIX CBsA3el B MoJjieKyie. OCOOCHHOCTH 3IIEKTPOHHOTO U POCTPaHCTBEHHOTO
CTPOEHUSI COIIPSDKEHHBIX ankanueHoB. Obmas dopmyia ankaaneHoB. HoMmeHknaTypa uusomepust ajakaaneHoB. PU3HUECKUe CBONWCTBA alKaAMEHOB. XUMHUUECKHUE
CBOWMCTBa aJKaJWEHOB: pPEaKIWU MPUCOCTUHEHHs (THIPUPOBAHWE, TaJIOTCHHPOBaHWE), TopeHuss u mnoinnmMepmsanuu. 1,2- u 1,4-Ilpucoennnenue. [lomydenue
ankaguenos. Cunre3 OyraaneHa u3 OyraHa u stanona. [lomumepuszanus. Kayuyku. Briag C. B. JlebeneBa B mosydeHrne CHHTETHUECKOTO Kayuy Ka. ByiakaHuzanus
KayudykoB. Pe3nna. MHOrooOpasne BHIOB CHHTETHUECKIX KAyTyKOB, IX CBOHCTBA M IPHMEHEHHE.

AJIKMHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MO- JIEKYJIbl alleTwiieHa. sp-I ubpuausauns opoburaneit aromoByriaepoaa. ['omonorndeckuil psg u
obmast popmyna anknHOB. HoMeHkaTypa akuHoB. Mi30oMepHst aIKMHOB: YTIIEPOHOTO CKEJIeTa, MTOJIOKEHHSI KPAaTHOW CBSI3U, MEXKKIIaccoBas. GU3nUYecKre CBOWCTBA
QIKMHOB. XMMHUYECKHE CBOWCTBA ANKMHOB. Peakiuu nprcoeIMHeHNs KaK CIOCO0 MOTyYeHHUsI TIOJIMMEPOB U JIPYTUX TMOJIE3HBIX MPOAYKTOB. [ Mupuposanue. Peakinu
MPUCOEIMHEHUS TaJOr€HOB, TaJIOr€HOBOJIOPOJOB, BOoAbl. TpuMmepuzauus M AuMepu3anus anerwieHa. Peakuum 3amerienus. KucioTHele cBOMCTBa aJKHHOB C
KOHIIEBOM TPOIHOM CBS3b10. AleTHIICHHU b1 B3anmoaelicTBIE alleTHIICHUI0B C TajoreHankaHaMu. ['openneanerunena. OKMcIeHne aIKHHOBPAaCTBOPOMIIEpMaHraHaTa
KaJius. HonyquHe alCTUJICHAa MUPOJIM30M ME€TaHa U Kap6I/I}1HbIM METOAO0OM. CuHTe3 aJIKHHOB AJIKWJIMPOBAHUEM allCTUIIN/I0B. HpI/IMeHeHI/Ie all€TUJICHA. FOpeHI/Ie
alCTHUJICHA KaK HCTOYHUK BBICOKOTEMIICPATYPHOT'O INIAMCHU IJIA CBAPKU U PE3KU MCTAJLJIOB.

Apenbl. Mcropust otkpbitust Oensona. [lonstue 00 apomatmuHoctu. [IpaBuno Xiokkens. HeOGenzomansle apomaruyeckue cucrteMbl. COBpeMEHHBIE
npecTaBieHus] 00 AIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpOoeHNH OeH3oia. O0mas Gpopmyiia apeHoB. M3oMepust 1 HOMEHKIIaTypa ToMoJIoroB oensosna. Mzomepust
JIM3aMeIICHHBIX OCH30JI0B Ha mpuMepe KcuionioB. dusnveckue cBoiictBa OeH30ma. XUMHUYECKHE CBoiicTBa OcH3ona. Peakium 3amenieHus B OEH30JILHOM siJIpe
(anexkTpoduibHOE 3aMelIeHUE): TalOreHUPOBAaHHE, HUTPOBAHUE, AIKWIMPOBAaHHE, AlMIMPOBAaHHE, CylbpUpoBaHHEe. MeXaHH3M peakuu 3JIeKTPO(UILHOTO
3amerieHus. Peakuumn npucoeanHenns K OeH3ony (TMApUpOBaHHE, raIOTeHUPOBaHKE (XJIOPUPOBaHUE Ha cBeTy). Peakuus ropenus. OCOOCHHOCTH XMMUYECKUX
CBOMCTB aJKWJIOEH30JIOB HA MpUMEpE Toyosa. BlanmHoe BiIMsiHHE aTOMOB B MOJIEKYJle Toiyosa. [IpaBuna opueHTanny 3aMecTUTeNel B peaklusax 3aMeleHus,
XnopupoBanue Toiyona. OKuCIIEHHE aNKHIOEH30JI0B PAacTBOPOM IIepMaHraHaTa Kaius. ['anoreHupoBaHue ankumiOeH30J10B B OOKOByIo Lenb. HuTpoBanue
HutpoOensona. [lonyuenne 6eH3ona u ero romosoros. [Ipumenenne romonoros OeH3oa.

I'eneTnueckas cBSI3b MeKIY Pa3INYHBIMH KJaccaMM YIJIeBOA0poaAoB. KauecTBeHHbIE PeaKINy Ha HETIPE/IebHbIE YTIIEBOAOPO/IBI.



I'asoreHonpou3BoaHbIe YriIeBoA0OPoaoB. Peakiiny 3aMereHus rajJoreHa Ha ' JIpOKCIII, HUTPOIpyIIILy, LHAHOTPyIILy,. JleficTBue Ha rajJoreHIpou3BOHbIE
BOJHOIO U CIMPTOBOrO pacTtBopa Imenodn. CpaBHEHHE PEAaKLUHMOHHON CIOCOOHOCTH ajKWiI-, BUHWI-, (pEHWI- M OEH3WIraJoreHu7oB. B3aumoneiicTeue
JIUTAJIOTEHAJIKAaHOB C MAarHHEM U LMHKOM. [IoHATHE 0 METaI00praHnYecKuX COeMHEHHX. VICTIonb30BaHe TalOreHOITPOU3BOIHBIX B OBITY, TEXHHKE U B CHHTE3E.

Hemoncrpanuu. 1. CoctaBieHue Mojeneld MOJIEKyl ajlkaHoB. 2. bpoMupoBanue rekcana Ha cety. 3. ['opeHre MeTaHa, oTuieHa, anetiwieHa. 4. OTHOMEHNnE
MeTaHa, STUJICHA, alleTIIeHa U OeH30J1a K pacTBOpaM IIepMaHraHaTa Kajus 1 OpoMHO# Bozie. 5. [Tomydenne stniena peakiyeid geruaparanuu staHona. 6. [1o- mygenne
alieTWIIeHa THAPOIU30M KapOuaa Kaipuus. 7. OKUCIeHHEe TONyoJia pacTBOPOM NepMmaHranarta kaius. 8. IlomydeHue ctupoiia JenonrMepu3alyeii moJIucTHpoa 1
WCIIBITAHUE €r0 OTHOILIEHUS K paCTBOPY ITEpMaHraHaTa Kajusl.

Kuciiopoacoaepskauiue opranuyeckue coeJHeHMs!

Cnuprtsl. Knaccudukanus, HoOMeHKIATypa U u3oMepusi ciupToB. ['oMonornyeckuii psi v oo1ast opmMyiia mpeiebHbIX 0HOATOMHBIX cIUPTOB. Dusnveckne
CBOWCTBA ITpeIeIbHBIX OTHOATOMHBIX CIUPTOB. BomopoaHast cBs3b MEXIy MOJIEKYJIaMH U €€ BIUSHHE HA (PU3UYECKUE CBOWCTBA CITUPTOB. XMMHUYECKHE CBOMCTBA
CIMPTOB: KUCIOTHBIECBOWCTBA(B3aMMO/ICHICTBUE CHATPUEM KaK CIIOCO0 YCTAHOBICHMS HATTMYUS IHIPOKCOTPYIIIBI); PEAKIMU 3aMEIIECHUS THIPOKCHIBHON IPYIIIbl Ha
rajloreH Kak croco0 MOJIy4eHHs pacTBOPUTEIICH; MEXXMOJICKYJISIpHAsl U BHYTPUMOJICKYIISpHAs AeruapaTaLus; 00pa3oBaHUE CIOKHBIX 3(QUPOB C HEOPTAHUUECKUMHU U
OpPraHMYeCKHMMH KHCIIOTaMHU; TropeHHe; okucienue okcumom wmemu (ll), mMOIKMCICHHBIM pAacTBOpPOM IEpPMaHraHaTa Kajus, XPOMOBOW CMECHIO; PpEaKIUd
YIJIEBOIOPOAHOTO pajnKaia. AJKOToysAThL. | naApoin3, ankuaupoBanue (CHHTE3 NPOoCcThIX 3¢ upoB o BunbsmMcony). IIpoMeinuieHHbIi cunTe3 Meranona. [lo- nyuenue
9TAaHOJA: peaKkUys OpOXKEHUs TIIOKO3bl, ruaparanys stTuiaeHa. [lpumenenue Meranona u 3taHosna. OU3HOIOrMUEcKoe ACHCTBUE METAHOIA U ATAHOJIA HAa OPraHu3M
yejgoBeka. MHOroaToMHbIe CIIMPTHI. OTHIIEHTIINKOJIb U TIIMOCPUH KaK IPCACTABUTEIIN NPCACIIbHBIX MHOI'OATOMHBIX CIIMPTOB, UX (1)I/I3I/IHCCKI/IC HXUMUYECKHE CBOMCTBA.
KauecTBenHas peakiusi Ha MHOTOQTOMHBIE CIMPTHI U €€ MPUMEHEHHE JJIs paclo3HaBaHUs IIHUIEpUHA B COCTAaBE KOCMETHYECKUX cpeicTB. CHHTE3  JMOKCaHa U3
STUJICHIVIMKOJS. TOKCHYHOCTD 3THIICHITINKOISL. [IpakTHueckoe npuMeHeHHe STUIICHTTIMKOIS UTTTULEPHHA.

IIpocTbie 3¢upbI KaK H30MEPHI MIPEIEIBHBIX 0THOATOMHBIX cCIUPTOB. CpaBHEHKE UX (PHU3NIECKUX M XUMUYECKHUX CBOMCTB CO cIUpTaMu. Peakius paciuernyieHus
MIPOCTHIX 3(UPOB HOJIOBOIOPOJIOM.

®enoubl. CTpoeHue, H30MepHsl 1 HOMEHKIIaTypa (eHosioB. BzaumHoe BiusiHME aTOMOB B MOJIeKyJie (heHomna. Pu3nyeckre 1 XMMHUYECKUE CBOMcTBa (eHoa U
Kpe30J10B. KucnoTHble cBolicTBa ()EHONOB B CPAaBHEHUH CO CIIUPTaMM: PEaKLHH ¢ HATPUEM, TMAPOKCUIOM Harpus. Peakuumn 3amerieHus B OE€H30JbHOM KOJbLE
(ramorenupoBanue (OpomupoBaHue), HUTpoBanue). Oxkucnenue peHonon. KauectBenHsle pe- akiun Ha heHod. [lonyuenue ¢penona. [Ipumenenne penona.

KapOonniabHble coequHeHusi. AJBJICTHUABI M KETOHBL. DJEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOEHHE KapOOHWJIBHOW TpYMIIbL, €€ TMOJIIPHOCTh M
noJsipuzyeMoctsb. Knaccupukanus anbaeruioB 1 keToHoB. CTpoeHUE MpesesibHbIX albAernaoB. ['oMooruueckuil psii, HOMEHKIATypa, U30MEpHsl MIPeaebHBIX
anpaeruioB. CTpoeHHe MOJEKYJbI alleToHa. | OMOIOrHYecKHid psiJl, HOMEHKJIaTypa 1 u3oMepHsi KeToHOB. O01mas hopMyIia mpeAebHBIX albJerH0B U KETOHOB.
dusnueckue cBoicTBa (hopMasbaeruia, aleTaibAerua, aleToHa. XMMHUYSCKUE CBOMCTBA MPEICIbHBIX albJICTHI0B U KETOHOB. Peakiuu mprcoeIMHEHUS BOIbI,
CIHMPTOB, IUAHOBOAOPOAA M TUApocyibpuTa HaTpus. CpaBHEHHE PEaKIHMOHHON CIIOCOOHOCTH allbAETHJIOB U KETOHOB B PEAaKUMSAX MpUCOeAUHEHMs. Peakuun
3aMeIIeHHs aTOMOB BOJIOPO/1a IPHU YIIepoJHOM aTrome Ha rasoreH. [lonumepusanus popmanbaeruaa u aneranbaeruia. OKucieHue KapOOHUIBHBIX COSIUHEHHH.
Oco0eHHOCTH peaky OKMcIIeHns arieToHa. CpaBHEHNE OKMCIIEHHUS alTb/IeTHI0B MKeTOHOB. | napupoBanue. BocctanoBieHne kapOOHMIBHBIX CO- €TUHEHUN B CTUPTHI.
KadecTBeHHble peakuuy Ha ajbJCTUAHYIO TPYIIy (peakuusi «cepeOpsHOro 3epkana», B3aumonenctsue ¢ ruapokcuaom wmeau (II)). Ocobennoctu
¢dopmanbaeruaa. Ilo- mydenue npeaenbHbIX albIeTHI0B: OKUCICHUE CITUPTOB, THApaTanus anetTuieHa (peakuus Kyueposa), OkuclIeHHEeM 3THIIEHA KHCIIOPOJOM B
npucytcTBun xjopuaa namwiaaus (11). [TomydeHnue aneroHa OKHCICHHEM TPOMAHOA-2 U Pa3I0KEHHEM KallbI[HeBOU HIIK OApUEBO# COJIN YKCYCHOM KHCIIOTHI.
TokcuaHOCTH AJIbJACTUIO0B. Baxneinmme mpeACTaBUTEIIN aJIbACTUA0B 1 KETOHOB! (bopManbz[erml, YKCYCHBIﬁ AIBJACTU/, AlICTOH U UX TPAKTHYCCKOC UCITOJIb30BaAHMCE.

KapoonoBbie kuciaorsl. CTpoeHHEe NpeieNbHBIX 0JTHOOCHOBHBIX KapOOHOBBIX KHCIOT. Knaccudukanys, n3oMepusi 1 HOMEHKJIATypa KapOOHOBBIX KHCJIOT.
DJICKTPOHHOE ¥ ITPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHIIbHOM IpyIiibl. ['oMooruueckuii psi v o01ast popmyiia IpeaesibHbIX 0JJHOOCHOBHBIX KApOOHOBBIX KUCIIOT.



dusuveckre CBOWCTBA MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha MPUMEPE MYypPaBbHUHOMW, YKCYCHOH, IMPOIMOHOBOM, MaJbMUTHHOBOW M CTEAPUHOBOM
KUCIIOT. Bonopoassle cBs3H, acconuanus KapOOHOBBIX KUCIOT. XUMHUYECKHE CBOMCTBA NpEENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. KucinoTHsle cBoiicTBa
(M3MeHeHHe OKPACKU HHMKATOPOB, PEaKIIMHU C aKTUBHBIMHU METaJlJIaM1, OCHOBHBIMHU OKCHAaMH, OCHOBAaHHUSIMH, COJISIMU). VI3MeHeHHe criibl KapOOHOBBIX KHCIIOT MPU
BBEJICHUM JOHOPHBIX M AKLENTOPHBIX 3amecTuTenel. BiammoneilicTBue KapOOHOBBIX KHCIOT CO CIUPTaMM (peakuus dTepupuKannuu), oOpaTUMOCTb PEaKLHH.
["anorennpoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO Lenb. OCOOEHHOCTH XMMHMYECKHX CBOMCTB MYpPaBbMHOHN KUCIJIOTHI. [loigydeHue mpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCIICHHE ajbJIETHUIO0B, OKHCICHUE TIEPBUYHBIX CIIUPTOB, OKHCICHUE AJKAHOB U AJKEHOB, THAPOJIM30M T€MHHAJIBHBIX TPHUIAJIOTCHHUIOB.
[Tomyuenue MypaBbMHOM U YKCYCHOM KHCIIOT BIIPOMBINIIEHHOCTH. [ [pruMeHeHre MypaBbHHON M YKCYCHOU KHCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KMCIIOTHI: 00IIHEe CLIOCOOBI HOMYYeHNUs, 0cOOEHHOCTH XMMUYeCKHUX CBOUCTB. LI]aBeneBas n MaTOHOBas KUCIIOTA KaK IPEACTaBUTENN
JMKapOOHOBBIX KHCIIOT.

HenpenenbHble 1 apoMaTHUECKUE KUCIOTHI: 0COOCHHOCTH MX CTPOCHHUSI U CBOMCTB. [IpuMeHeHne OEH30WHON KHCIOTBHL. ApoMaTH4ecKue JUKapOOHOBBIC
KucIoTHI ((raneBas, nzodranesas u TepedraneBast KUCIOTHI). [[oHATHE 0 THAPOKCHKAPOOHOBBIX KHC- JIOTaX U UX MPEACTABUTENSX MOJIOYHON, TUMOHHOM, SIOTOUHON
1 BUHHOM KHCJIOTax. Beicine npeaenbHble 1 HenpeaeabHble KapOOHOBBIE KMCIOThL. 3HaU€HUE U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

@OyHKIHOHATbHBIE POU3BOAHbIEe KAPOOHOBBIX KHCJIOT.

XJOpaHTUAPUAbl M aHTUAPHUIBl KapOOHOBBIX KHUCIOT: IONy4YeHHE, Tuaponu3. llomyueHue clOXKHBIX 3(QHUPOB C HCHOJIB30BAHHEM XJIOPAHTHAPHUIOB H
AHTUIPUIIOB KUCIIOT.

Crnoxubie 3¢pupsl. CTpoeHHe, HOMEHKIIATypa U U30MEPHS CI0KHBIX 2(UpoB. CiiokHbIe 3QUPBI KaK N30MePhl KAPOOHOBBIX KUCIOT (MEXKKIACCOBAsI H30MEPHS]).
CpaBHeHMe (pHU3MYECKUX CBOMCTB M PEaKIIMOHHON CIIOCOOHOCTH CIIOXKHBIX 3()UPOB U HU30MEPHBIX UM KapOOHOBBIX KUCIOT. ['maponu3 cinoxHbIX 3pupoB. CrocoOb!
MOJIYYEHUS! CIIOKHBIX 3(pupoB: sTepuduranus KapOOHOBBIX KHCIOT, AWINPOBAHUE CIMPTOB U ANKOTOJIATOB raJIOTEHAHTMPHIAMH U aHTUIPUIAMH, aTIKWINPOBAHNE
KapOoKcuIaT-uoHOB. [IpuMenenne ciokHbIX 3pHUPOB B MUIIEBOH 1 MapPIOMEPHOI IPOMBIIIICHHOCTH.

AMUJIBI KapOOHOBBIX KMCIIOT: TIOJyYEHHE U CBOICTBA Ha IPUMEpE alleTaMu/Ia.

Conu kapOOHOBBIX KHCIJIOT, MX TEPMUYECKOE PA3I0KeHHUE B NPUCYTCTBUM wLiesnoud. CHHTE3 KapOOHMIIBHBIX COSAMHEHUH Pa3ioKEHHUEM KaJlbLUEBBIX COJICH
KapOOHOBBIX KHCJIOT.

JemoncTpanuu. 1. BzaummogeiictBue wHarpus ¢ ortaHonoMm. 2. Okucinenne stanona okcumom mean (I1). 3. Topenne sranona. 4. BzaumoeicTare
TpeTOYTUIIOBOI'O CIIUPTA C COJITHOM Kuciio ToH. 5. MonodopmHas peakius. 6. OnpesiesieHUe aJibJeTUI0B IPU MOMOIIHM KaYeCTBEHHBIX peakiuid. 7. OKUCIICHUE allbJIeT -
JI0B TepMaHraHatom kaiusi. Jlaboparopuble onbIThl. 1. CBoiicTBa 3TMiIOBOrO cnupTa. 2. CBoiicTBa riunepuna. 3. Coiictsa ¢penomna. 4. CoiicTa pop- MasnHa. 5.
CaoiicTBa ykcycHOM KUCI0THL. 6. CoJin KapOOHOBBIX KUCIIOT.

A30T- 1 cepocofepxkamue coenfnHenusi. Hutpocoenunenusi. AMunbl. Kitaccudukaius mo THIy yrieBOAOPOJHOIO pajJdKana W YUCIy aMHUHOTPYII B
MOJIEKYJIe, HOMEHKJIATypa, U30Mepusi aMUHOB. llepBUUHbBIC, BTOPUYHBIE M TPETUUHBIC aMHUHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE NPEACTIbHBIX aMUHOB.
dusnyeckre CBONMCTBA aMUHOB. AMHHBI KaK OPraHMYeCKHE OCHOBAaHMs: peakiuu ¢ BOJOW, kucioTamu. Coiu ankwiaMMOHMA. Peakuus ropeHHs aMUHOB.
AJKWUIMPOBAaHME W allJIMPOBAHWE aMUHOB. Peakiuy amMHHOB ¢ a30THUCTOW KHCHIoTOH. llomydeHne aMuHOB alKWIMPOBAaHWEM aMMHAaKa M BOCCTAHOBIIEHHEM
HUTPOITPOU3BOJHBIX YIIIEBOIOPOJIOB, U3 CIHUPTOB. IIpruMeHeHne aMMHOB B (papManeBTHUECKONW MPOMBIIIICHHOCTH. APOMAaTHYECKUEe aMUHbBI. AHUIMH KaK Ipe-
CTaBUTEJIb apOMaTH4YecKuX aMrHoB. CTpoeHue aHWIMHA. B3anMHoOe BIMsTHEE TPYIII aTOMOB B MOJIEKYJIE aHWJIMHA. BiiusHue 3amecTuTeneil B apoMaTHUECKOM sIIpe
Ha KHCJIOTHBIE U OCHOBHBIE CBOICTBA apuiaMiHOB. [IpruuHbl 0cnabieHus] OCHOBHBIX CBOWCTB aHWJIMHA B CPABHEHUH C aMUHAMHU TIPEIENTBHOTO Psijia. XUMHYECKUE
CBOMCTBA aHWJIMHA: OCHOBHBIE CBOMCTBA (B3aMMO- JICHCTBHE C KMCIOTAaMH); PEAKIINX 3aMEIEHUS B apOMaTHUECKOE Aapo (TaloreHnpoBaHue (B3auMO/IEHCTBHE C
OpOoMHOU BOJIOH), HUTpOBaHHE (B3aUMOJICHCTBHE C a30THON KHCIOTON); OkucieHue). [lomyueHne aHumnmHa (peakuusi 3WHUHA). AHWIMH KAk ChIpbe IS
MIPOM3BOCTBA aHWJIMHOBBIX KpacuTeseid. CHHTE3bl Ha OCHOBE aHWJIMHA.



I'erepoumkiibl. A30T-, KHCIOPOA- M CEpOCOACp)KAIME TreTepOoUuKibl. PypaH, MUPPOJI, KAK NMPEACTABUTEIN IATHUWIEHHBIX reTepounukios. ITpupona
apOMATUYHOCTH MSATUYIICHHBIX TeTEPOLUKIIOB. DJIEKTPOHHOE CTPOCHUE MOJIEKYJIbI TIPPOJIa, apOMaTHIECKUI XapakTep MosieKybl. KucinoTHbele cBoiicTBa nuppona.
[IupuauH Kak NpeACcTaBUTENb MIECTUUYIEHHBIX I'€TEPOLMKIIOB. DJIEKTPOHHOE CTPOEHHE MOJIEKYJIbl MUPUINHA, ApOMATHUYECKUM XapakTep MojeKyibl. OCHOBHBIE
CBOHCTBa NUpHUAKHA. Pa3nuuue B MposBICHNN OCHOBHBIX CBOMCTB IUPPOJIA M IUPUAMHA. Peakiuu nupuanHa: 3J1eKTpoQuiIbHOe3aMeLICHUE, THIPUPOBAHNE,3aMEILICHNE
aTOMOB BOJIOPO/1a B TIOJI0KEHUH HaTHAPOKCOrpymITy. [ IMKOIMHEI M UX OKUCIICHUE.

Jdemoncrpanuu. 1. OcHOBHBIC CBOWCTBa aMHMHOB. 2. KauecTBeHHBbIE peaklMU Ha aHWJIMH. 3. AHWIMHOBBIE Kpacutend. 4. OOpaslbl reTepoUUKINIeCKUX
COCIMHEHUM.

buoJsiornyeckn akTUBHbBIC BelIeCTBA

ZKupbl Kak cioxHble 3QHUPHI TIHLEPUHA U BBICIINX KapOOHOBBIX KHCJIOT. PacTuTenbHbIC M KUBOTHBIC XKHUPBI, UX cocTaB. DU3NUECKHE CBOWCTBA YKUPOB.
XUMHUUECKUE CBOWCTBA )KUPOB: THAPUPOBAHKE, OKUCICHHE. [ MApOTN3 Uil OMBIJICHHE KUPOB KaK CIIOcO0 MPOMBILIICHHOTO MOTYYESHHUS COJICH BBICIINX KapOOHOBBIX
kucnoT. ['maporennzanust xupos. IIpumenenue sxupoB. Mbljia Kak COJIHM BBICHIMX KapOOHOBBIX KHCIOT. MoOroIINEe CBOMCTBA Mblja.

YraeBoabl. O0mas dhopmyna yrieBoaoB. Kiraccudukarus yriaeBonoB. MoHo-, onuro- u monucaxapuapl. Ou3ndeckne CBOWCTBA M HAX0XKICHUE YTIICBOIOB B
npupoe (Ha IpuMepe IITI0K03bI U PpykTo3bl). JInHelHas u nukiIndeckas Gopmbl TOKO3bl U PpykTo3bl. Dopmynbsl @uriepa u Xeyopca. [lonstue o Tayromepun
KaK BUJE N30MEPHUH MEXIy MUKINIECKON U TUHEHHOH opmamu. XMMUYECKHE CBOMCTBA IITFOKO3bI: OKHACICHUE XJIOPHOM HITH OpOMHOMN BOJIOW, OKUCIIEHHE a30THOM
KHCJIOTOH, BOCCTAHOBJICHUE B ILIECTHATOMHBIA CIHMPT, M30MEPU3aLUsl, KaUECTBCHHbIC PEAKLMH Ha TJIOKO3Y (3KCIEPUMEHTAJIbHBIC J10KA3aTeNbCTBA HATMUMS
QIBJCTUIHOW W CIHUPTOBBIX TPYMII B TIIIOKO3€), CIIUPTOBOE, MOJOYHOKHUCIOE OpoKeHHe. | JMKO3MIHBINA THIPOKCHUI, ero cnenududeckue cBorcTsa. [lonsrue o
rnuko3uaax. [ToHsTHE 0 TITIOK03KUIaxX, X HaXOKACHUH B ipupoae. [lomyuenne rimokosbl. pykTo3a Kak ©30Mep IIoKo3bl. Pubo3a  u ae3okcupubosa. [lpumenenne
u Ouosyoruyeckas poJib yriaeBooB. OKUCIIEHHE YTIEBOA0B — UCTOUYHHUK SHEPIUH KUBBIX OPraHU3MOB.

Mucaxapuapl. Caxapo3a Kak IpeACTaBUTENh HEBOCCTAHABIUBAIONINX ArcaxapuaoB. CTpoeHue, pu3ndeckne 1 XMMUIEeCKHEe CBOMCTBA caxapo3sl. [ mapomms
aucaxapuoB. IToyuenue caxapa u3 caxapHoi cBekiibl. [ [puMeneHue caxapossl.

Ioaucaxapuapl. Kpaxman, IIMKOreH W LEJUII003a Kak OHOJOrHYecKHe mojuMepbl. Kpaxman kak cMech aMWIIO3bl M aMWJIONIEKTHHA, €ro (hU3NYecKue
cBolcTBa. XMMHYECKHE CBOWCTBA Kpaxmaja: TUAPOIIN3, KaueCTBEHHAsI peaKkys ¢ HOJIOM U €€ IPUMEHEHNE Ul OOHapy)KEHHUsI Kpaxmajia B NMPOJYKTaX MHUTaHMS.
Hemmono3a: crpoeHne u (U3NUECKUE CBOWCTBA. XMMHUYECKHE CBOMCTBA IIEIUTIOJIO3BI: THAPOIH3, 0Opa3oBaHHME CIOXKHBIX 3(upoB. [[pumeHeHrne kpaxmana u
1esuTo036l. [IpakTnueckoe 3HaU€HHE TOIHUCaXapHIOB.

Hyxaeunnossble kucsoTbl. Hykneosnasl. Hykineotnasl. HykienHoBble KUCIOTHI Kak IPUPOAHbIE osimMepsl. CocTaB ¥ cTpoeHHe HyKJIEMHOBBIX KucioT (JJHK
n PHK). I'unponus HyKJIEMHOBBIX KUCIOT. POJb HYKJIEMHOBBIX KHCIOT B ku3HeaearenabHocTH opranm3moB. @ynkumu JIHK um PHK. KommiementapHocTs.
I'eneTnyeckuii Kom.

AMuHoKHCI0TBI. COCTaB, CTPOCHNE N HOMEHKJIATYpa AaMUHOKHUCIIOT. 1 OMONIOTHUECKUI psii IPEAENIBHBIX aMUHOKUCIIOT. Onmuueckas uzomepus. Ousndeckne
CBOMCTBA MpeeNbHBIX aMUHOKUCIOT. CHOCOOBI TIOTy4YeHHsI aMUHOKHCIOT. AMUHOKHUCIIOTHI KaK aM()OTEpPHbIE OPraHUYECKUE CO SMHEHUsI, PABHOBECHUS B PACTBOPAX
aMUHOKHCI0T. CBOWCTBA aMUHOKHCIIOT: KHUCIOTHBIE M OCHOBHBIE CBOWCTBA; AIMJIMPOBAHWE aMUHOTPYIITBI;, 3TepU(PUKAINA; PEaKIINH C a30TUCTOW KHUCIIOTOM.
KavecTBeHHbIE peaknuy Ha aMUHOKHCIOTHI ¢ ruapokcuaom mean (I1). Cnenmduueckre kadecTBEHHbIE PEeaKIIMM HAa apOMAaTHYECKHE M IeTEPOILMKIN- YECKHe
AMHUHOKHUCIIOTHI ¢ KOHIIEHTPUPOBAHHOI a30THOM KUCIIOTOMW, Ha HcTenH ¢ arieratoM cBuHNa (I1). Bruomornueckoe 3Hauenue [1-aMHMHOKHCIOT. OOIacTH TPUMEHEHHS
AMHHOKHCIIOT.

MenTtuawl, nx ctpoenue. llenTunnas cBsI3b. AMUTHBIA XapakTep NENTHAHOHN CBs3U. CHHTE3 MeNTUI0B. | UApOIu3 IENTHIOB.



beaxkn kak npupoanbie 6uononauMepbl. CoctaB u cTpoecHme OenkoB. IlepBuunas cTpykTypa OenmkoB. DEpMEHTATUBHBIN THAPOIH3 OCIKOB. BTopmuHas
CTPYKTypa OEJKOB: CIIMpalib, CTPYKTypa. TpeTnyHas W 4eTBepTHYHAS CTPYKTypa O0enkoB. [Jucynb(umaHpie MOCTUKH U HOHHBIE W BaHAECPBAATbCOBHI (THAPO(HOOHBIE)
B3aUMOJIeHCcTBUS. XUMHUYECKHE CBOWCTBA OCIKOB: THAPOIIN3, ICHATYpaltsl, KAUeCTBEHHBIE (LIBETHBIC) peaknu Ha Oenku. buonornueckue GpyHKunuu OSNKOB.

Jdemoncrpanun. 1. PacTBoprMOCTh yTeBOIOB B Bojie M 9TaHoe. 2. O0pa3iplaMHHOKUCIOT. JIabopaTopHbie onbIThI. 1. CBoiicTBarmOK0361. 2. OnIpeienenue
Kpaxmalia B MmpojaykTax mutanus. 3. XKupel v ux coicTsa. 4. [[BeTHBIE peaKIIMUOEITKOB.

BbicokomoutekyIsipHbIe cOeANHEHNS

OCHOBHBIE TIOHSITHSI BEICOKOMOJICKYJISIPHBIX COEIMHEHUIT: MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, CTETNIeHb nojuMepu3ai. OCHOBHBIE CITOCOOBI MTOJTyYSHHUS
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN: PeaKIy TOJIMMEpH3aIi U noiukoHaeHcarun. Comomnvepmsanust. CTpoeHne W CTPYKTypa IMOIUMEPOB. 3aBHCHMOCTD
CBOWCTB MOJMMEPOB OT CTPOCHMSI MOJIeKyJl. Kimaccuukanms moimmMepoB: miacTMacchl (IMIaCTHKH), SIAacTOMEphl (KaydyKH), BOJIOKHA, KOMIO3UThl. COBpEMEHHBIC
acTMacchl (TIACTUKK) (MOJIMATHIICH, MOJUIIPONHIICH, MOIUCTUPOI, MOJIH- BUHUIXIOPHI, PTOPOILIACT, MOJUITUIICHTEpe]TaIaT, aKpuiIiOyTaneH-CTHPOIbHBIN
MJIACTHK, MOMUKapOOHaThl). TepMorutacTHuHbIe U TepMOpeakTHBHBIC TTonuMepbl. Denondopmanbaeruaabie cMoiabl. KoMmo3utHeie Matepruanbl. BomokHa, nx
knaccudukamnys. [IpuponHeie 1 XUMUYecKue BOJIOKHA. VICKYCCTBEHHbBIE M CHHTETHUYECKHE BoJokHA. [loHsTHE 0 BHCKO3€e U anleTaTHOM BosokHe. [lomuadupHbie n
MOJIMAMUJIHBIC BOJIOKHA, UX CTPOEHHUE, CBOMCTBA. [IpakTHUecKoe HCIIOIb30BaHUE BOJIOKOH. DactoMepsl. [IprpoiHblii 1 cuHTeTHYSCKUH KaydyK. Pe3anHan300HUT.
[IpumeneHne nonMMepoB.

Jemounctpanuu. 1. O6pasisr mutactTukos. 2. Komeknus BookoH. 3. [loaukoHaeHCans STHIICHTIIAKOIS ¢ TepedTaneBoi KHCI0TOH. JIaGopaTopHbIe ONbITHI.
OTHOIIIEHHE CHHTETUYECKUX BOJIOKOH K PACTBOPAM KHCIIOT M IIEIOYCH.

XuMust 4 ;KM3Hb

Xumuyeckasi TexHoJ0rus (XuMHs BIPOMBIIIJICEHHOCTH)

OcHoBHbIE NPUHIMIIBI XUMU4Y€ECKOi TexHo0ruu. OO0I1Ine npe/ICTaBIeHUs O IPOMBIIUICHHBIX CIIOCO0aX MOMYYCHUSI XAMHUYECKHUX BELICCTB.

IIpou3BoaCTBO CepHON KHCIOTHI KOHTAKTHBIM CIIOCOOOM. XuMH3M mporecca. ChIpbe /s MPOU3BOJICTBA CEPHOM KHUCIOTHL. TeXHoIorndeckas cxema
mporiecca, mporeccel u  anmapatbl. [Ipou3BoacTBo ammuaka. XuMmu3Mm mporiecca. OnpezeneHne ONTHUMaIbHBIX YCIOBUI MpoBeneHus: peakuuu. [IpuHimm
LUPKYJSIIAN U €T0 peau3alisl B TEXHOJIOTHUECKOM cxeme.

Metannyprus. Yepnas metainryprus. [IponsBoacTBo uyryna. JloMmeHHBIATIpOIECC (ChIPhE, yCTPOUCTBO JOMEHHOUTIEYH, XIMU3M TTporiecca). [IpomsBoacTBo cranmm
B KHCJIOPOTHOM KOHBEpPTEPE U B dNIeKTporieyax. [[BeTHast MeTauTyprusi.

Oprannyeckuii cunre3. [IpomMbinuieHHas opranudeckas Xxumus. OCHOBHOH M TOHKHI OpraHWYecKuil cuHTe3. Hambomee KpyrmHOTOHHAKHBIE IPOU3BOJICTBA
opraHnuecKux coerHeHuni. [IponsBoacTBo Metanoma. [lomydeHne ykCcycHO#M KHCIOTHI U (hopMmalipaeruaa u3 meranona. [lomydenue anerarta nemmono3sl. Ceipbe st
OpraHUYeCcKOW MpoMbIIUIeHHOCTH. [Ipo0iieMa 0TX0/10B M TOOOYHBIX MPOAYKTOB. CHHTE3BI HA OCHOBE CHHTE3- T'a3a.

XuMHS U IKOJOTUS. XUMHYECKOE 3arpsi3HEHHE OKPYKAaIOIIeld Cpelbl U ero MOCIEACTBUS. DKOJIOT s U MpoliieMa OXpaHbl OKPYKAOIIEeH cpe/ibl. «3ereHas»
XUMUSL.

JemoncTpanuu. 1. Ceipbe IS POU3BOJICTBA CEPHOM KUCIIO- ThI. 2. Mosenp kutsiero ciost. 3. XKenesnast pyaa. 4. O0pasIiibl CIIIaBOB XxKele3a.

XHUMHSA M JHEpreTHKA

[IpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB. [IpUpoaHbIH 1 MOy THBIH He(TSHOH Ta3bl, KX COCTaB U MCIoNb3oBaHue. Hed1h kak cmech yrieBoaopojioB. Coctas
HedTH U ee nepepadoTka. Ilepuunas u Bropuunas nepepadotka nepru. [leperonka negru. Kpekunr. Pudopmunr. Hedrenponykrsl. OkraHoBOe unciio OeH3uHA.
Oxpana okpyxaromeid cpeasl npu HedrenepepaboTKe W TPaHCHOPTUPOBKE HedTenpoaykToB. KamenHsiii yroab. KokcoBanue yris. lasudpuxanms yrisi.
DKojoruueckre mpo0IeMbl, BOSHUKAIOIIME TPH MCTIOIb30BAaHNH YIJIS B KAUECTBE TOTUINBA. AJbTEpPHATUBHBIE NICTOYHUKH SHEPTHH.

XuMuUA U 310pOBbe

Xumus tuimu. JKupsl, Oenku, yrieBojpl, BUTaMHHBL, (hepMeHThl. PanmonanpHoe nurtanue. [lumesbie no6aBku. [IumieBpie mo0aBku, MX KiacCU(UKAIIS.



3anpereHHbIe U pa3penicHAbIC TUIIEeBbIC 700aBKH. OCHOBEI MUIIIEBON XMMHH.

Xumust B MegumuHe. [lorstre o dapmarieBTHUecKoi XuMuHM | (papmakomornu. Pa3paboTka jexapcTB. JIekapcTBEeHHBIE CPEACTBa, WX KiIacCH(DHUKAITHS.
[IpoTuBOMHKpPOOHEIE cpelcTBa (CYNb(haHWIAMUIHBIE TPerapaThl ¥ aHTUOMOTUKH). AHAIBIETUKU (ACIUPUH, aHAJIBI'MH, MapaleTramMojl, HAPKOTHYSCKUE aHaJbIe-
Tukn). Bsokymme cpenctsa. [IpoGieMsl, cBsA3aHHBIE ¢ MPUMEHEHHEM JIEKAPCTBEHHBIX IpermapaToB. BpemHbie MPUBBIYKKA U (PAKTOPHI, pa3pylIaroline 370POBHE
(M30BITOYHOE TOTPEOICHUE KUPHOI MUY, KypeHHe, YIOTPEOIeHNE alTKOToJIst, HAPKOMAHWS).

XuMusl B NIOBCEIHEBHOM KU3HU.

Kocmernueckne u mapdromepnsie cpenctBa. beiToBas xumusi. [loHSATHE O MOBEpXHOCTHO-aKTHBHBIX BellecTBaX. MOIOIIME W YUCTSIIME CPEACTBA.
Ort6enuBaromiue cpeacTna. [IpaBmna 6e3omacHoOi pabOTHI ¢ EKUMH, TOPIOYUMHI ¥ TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMHU OBITOBOM XUMUH.

XuMus B CTPOUTENLCTBE

['unic. UzBects. LlemenT, 6eton. Kien. [Togdop onTuManbHBIX CTPOUTENBHBIX MATEPUAIIOB B IPAKTHYECKOH JIEATEIIbHOCTH YeJIOBEKA.

Xumus B ceJibCKOM X03sliicTBe

MunepanbpHble W opraHudeckne ymoopenus. CpenctBa 3amuThl pacTeHui. llecTUIumbl: WMHCEKTHIWABI, TepOUIUABI W (DYHTUIUABI. PererieHTsI.
Heopranuieckne MaTepuaJibl

CrexkJio, ero Bubel. CHIIMKaTHAS IPOMBIIIEHHOCTS. TpauiiMOHHBIE U COBpEMEHHbBIE KepaMuueckrue MaTepuanbl. CBepxmpoBoasmias kepamuka. [[lousTie o
KepMeTax, MaTepraliaX ¢ BRBICOKOH TBEpAOCTHIO.

XuMust B COBPEMEHHOI HayKe

MeTomonorusi HayqHOTO HCCieAoBaHu. MeToabl HaydyHOro Mo3HaHusi B XUMHUH. CyObeKT u 00BEKT HayqHOTO no3HaHus. [locranoBka mpobaembl. COop
nH(popMarmunHaKoIUIeHne(pakToB. [ nmoresa u ee 3KCepuMeHTalIbHas MpoBepKa. TeopeTrmdeckoe 00bICHEHHE TOMYYSHHBIX Pe3yIbTaTOB. MHITYKIHS U e Ty KITUsI.
DKCTepUMEHTAIbHAs MTPOBEPKA TOITYYEHHBIX TEOPETHYECKHX BBIBOJIOB C LIEIBIO PACTIPOCTPAHEHUS MX Ha OoJiee MUPOKUN KPYT 00bEKTOB. XUMHUYECKUI aHaIH3,
CHUHTE3, MOJAC/IMPOBAHUC XUMHNYCCKHX ITPOLICCCOB U SIBJICHUM KaK METOZla HAYYHOI'O [TIO3HAHUA. HaHOCprKTypBI.

Ucrounnku xumudeckorr nHpopMaruu. [louck xuMudecko HHPOpMAIIUY 110 HA3BaHUAM, UACHTU(UKATOpaM, CTPYKTYpHBIM (hopmynam. Pabora ¢ 6azamu
JTAaHHBIX.

Jemoncrpamuu. 1. [Tumessie kpacutenu. 2. Kpamenue tkanen. 3. OrOenuBanue TkaHei. 4. Kosuiekuus cpenct 3amuThl pacteHuid. 5. Kepamuueckue
Matepuaibl. 6. L[BeTHble crekia. [Ipumepsl paboThI ¢ XUMHYECKHMHU 0a3aMu IaHHbBIX. JIaGopaTopHble onbITHI. 1. 3HAKOMCTBO € MOIOIIMMH cpeaicTBamu. 2. Kien. 3.
3HaKOMCTBO C MUHEPAJIHHBIMHU YAOOPEHUSMU 1 U3YYECHUE UX CBOICTB.



I11. TemaTu4eckoe NJIaHUPOBaAHUE

10 kaace (102 gyacos)

No HaumenoBaHue pasjaesa Yacwpl Kou-Bo KoJu-Bo npakTn-
n/n y4eOHOro KOHTPOJbHBIX YyecKHX pador
BpeMeHH padort
1 Tema 1. IloBTopeHue u yriydjaeHue 3HaHui 17 1
2 | Tema 2. OCHOBHBIC IOHATHUS] OPTaHHUUECKON XUMUHU 13
3 Tema 3. YrieBo0posI 26 1 2
4 | Tema 4. Kucnopoacoaepxamiye  opraHUYecKHe 18 1 4
COEJIMHEHUS
5 Tema 5. A30T- 1 cepocoiepKalme COCAMHEHUS 5
6 Tema 6. buosiornyecky akTUBHBIE BELIECTBA 16 1 2
7 Tema 7. BBICOKOMOJIEKYJISIDHBIE COCIMHEHHUS 7
Hroro 102 4 10
11 kaacc (102 yacoB)
Ne HanmenoBanmue pasaeia Yacol Koa-Bo KoJu-Bo npaxkru-
n/n y4eOHOro KOHTPOJIbHBIX YyecKuXx pador
BpeMeHH pador
1 | Tema 1. Hemetasmubl 30 1 4
2 | Tema 2. O0mue CBOWCTBA METAIIOB 2
3 | Tema 3. Metasuibl I1aBHBIX MOIIPYIIT 11 1
4 | Tema 4. Metasuibl 1OOOYHBIX MOATPYII 17 1 3
5 Tema 5. CTpoeHue BemiecTBa 7
6 | Tema 6. TeopeTnueckoe ONMcaHHE XUMHUUECKUX PeaKIUui 17 1 1
7 Tema 7. Xumuueckast TEXHOJIOTHUS 7
8 | Tema 8. XuiMus B IOBCEHEBHOM KU3HU 4
9 | Tema 9. Xumus Ha ciryx0e o0IIecTBa 3
10 | Tema 10. XuMmusi B COBpeMEHHOM HayKe 4 1




Hroro \

102
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