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1. Ilnanupyemble pe3yJIbTaThl 0CBOCHHUsI y4eOHOI0 MpeaMeTa « XuMHsD)

B pesynbrare usyueHus: yueOHOTO mpeamera « XMMHsS» Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHus

BbinycKHHK Ha yrjy0JéHHOM YPOBHE HAYYMTCH:

—  packpblBaTh Ha INpUMepax poJib XUMHUH B (OPMHPOBAHWH COBPEMEHHON HaydHOMN
KapTUHBI MUpPa U B MPAKTHYECKOW NEATETBHOCTH YENOBEKa, B3aUMOCBA3b MEXIY XUMHEU H
JIPYTrUMH €CTECTBEHHBIMU HAYKaMH;

—  WUIFOCTPHPOBATHh Ha MpPUMEpPAX CTAHOBJICHHE W HBOJIOIUIO OPTaHMYECKOW XUMHH Kak
HAyK{ Ha Pa3IMYHBIX HCTOPHUYECKHUX dTANaxX e pa3BUTHS;

—  YCTaHaBIMBAaTh NPUYMHHO-CJICICTBEHHBIE CBSI3U MEX]Iy CTPOCHHEM aTOMOB XHMMHUYECKHX
SIIEMEHTOB H MEPUOJINIECKAM H3MEHEHHUEM CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX COCIMHEHHM
B COOTBETCTBHU C MOJIOKEHUEM XUMHUECKUX AIIEMEHTOB B TIEPHUOJMUECKON CUCTEME;

—  aHaJIM3UPOBATh COCTaB, CTPOECHHUE U CBOWCTBA BEIIECTB, TPUMEHSIS TTOJIOKEHUS OCHOBHBIX
XUMHMUYECKUX TEOPUH: XMMMUYECKOTO CTPOEHHsSI opraHmdeckux coenuHeHuit A.M. Bbytieposa,
CTPOCHHUS aTOMa, XMMUYECKON CBSI3H, SIEKTPOJIUTHIECCKON JUCCOIMAIMN KHACIOT U OCHOBAHHIA;
YCTaHABJIMBATh MPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXKJIy CBOMCTBAMH BEIIECTBA M €r0 COCTABOM
U CTPOCHUEM;

—  TIPUMEHSTH MpaBHUJIA CHCTEMATHYECKOH MEXIyHapOTHOW HOMEHKJIATYphl KaK CpelICTBa
pa3nuyYeHNs U HISHTU()UKAIIMN BEIECTB 10 UX COCTABY U CTPOCHUIO;

—  COCTaBJIATH MOJIEKYJSIPHBIE M CTPYKTYPHBIE ()OPMYIIBI HEOPTaHUIECKUX M OPTaHUIECKUX
BEIIECTB Kak HoOcUTened uHPOpMaMd O CTPOCHHWM BEIIECTBA, €ro CBOMCTBaX W
MIPUHA/IIEKHOCTH K OIPEIeICHHOMY KJIacCy COE€TMHEHUI;

—  OOBSACHATH TPHUPOAY U CHOCOOBI OOpa30BaHMUA XHWMHYECKOW CBS3U: KOBAJICHTHOU
(moNApHOM, HEMOJSPHON), MOHHOW, METAITTMYECKOHM, BOJOPOJAHOW — C IIENBIO OMNpEACIICHUS
XMUMHYECKON aKTUBHOCTH BEILECTB;

—  XapakTepHu3oBaTh ()M3MUECKHE CBOICTBA HEOPraHMYECKHX U OPraHMYECKUX BEIIECTB U
YCTaHaBIIMBATh 3aBUCUMOCTh (DU3MUECKHUX CBOMCTB BEIIECTB OT THIIA KPUCTALIMYECKON
pelIeTKH;

—  XapakTepu30BaTh 3aKOHOMEPHOCTM B HU3MEHEHHU XHUMHUYECKHUX CBOMCTB MPOCTHIX
BEIIECTB, BOJIOPOIHBIX COCTUHEHHH, BHICIIIMX OKCHJIOB U TUAPOKCUIIOB;

—  NPHUBOJUTH MPUMEPHI XUMUYECKUX pEaKUU, paCKPHIBAIOIINX XapaKTePHbIE XUMUYECKUE
CBOMCTBAa HEOPraHWYECKUX U OPraHMYEeCKHX BEIIECTB H3YUYEHHBIX KIACCOB C IEJbI0 HX
uaeHTU(PUKAIMHN 1 00bsICHEHUS 007aCTU TPUMEHEHUS;

—  OIpEeNeNaTh MEXaHU3M PEaKIMH B 3aBUCHMOCTH OT YCJIOBUI TNPOBEIEHUS pPEaKUUd M
MIPOTHO3UPOBATH BOBMOYKHOCTh IPOTEKAHUSI XUMUUECKUX PEaKI[Uil HA OCHOBE THUIA XUMHYECKON
CBSI3M U aKTUBHOCTH PEareHTOB;

—  yCTaHaBIUBAaTh 3aBUCHMOCTb PEAKIIMOHHOI CIIOCOOHOCTH OPraHMYEeCKUX COCAMHEHUN OT
XapakTepa B3aMMHOTO BJIMSIHHS aTOMOB B MOJIEKYJaX C ILIENbI0 MPOTHO3UPOBAHUS MPOJYKTOB
peaxiuu;

—  YCTaHaBIMBaTh 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU U CMELICHUs XMMHUYECKOTO
paBHOBECHS OT pAa3MUYHBIX (HAKTOPOB C IMENbID OMpENeNeHUsT ONTHUMAIbHBIX YCIOBUU
MPOTEKaHHsI XUMUYECKUX ITPOLIECCOB;



- YCTaHAaBJIMBATb T'CHCTHYCCKYIO CBA3b MCKAY KJIaCCaMU HCOPraHMYCCKUX U OPraHuv4CCKHUX
BCIICCTB JId 000CHOBAHMUS HpHHHHHHaHBHOfI BO3MOJXHOCTHU IOJYYCHHSA HCOPraHUYCCKUX H
OpPraHUYeCKUX COCTUHEHUH 3aJaHHOTO COCTaBa M CTPOCHUS;

— Toaduparh peareHThl, YCIOBUS W ONPEACTATh MPOAYKTHl PEAKLUUH, ITO3BOJISIONINX
peai3oBaTh  JTA0OpaTOpPHBIE W  NPOMBIINUICHHBIE  CHOCOOBI  TONYYCHHS]  BaKHEUIIUX
HCOPraHNM4YCCKUX U OPraHnYCCKUX BCIUICCTB;

—  OMpeneNATh XapakTep Cpeasl B Pe3ylbTaTe TUAPOJIN3a HEOPraHWIECKUX U OPraHUIECKUX
BCIICCTB W IIPUBOJUTL IPHUMEPBI T'UAPOJIM3a BCHICCTB B HOBCCI{HGBHOI?I JKHU3HHU 4YCJIO0BCKaA,
OMOJIOTHYECKNX 0OMEHHBIX nmponeccax u NpOMbBIINIIICHHOCTH,

- IIPpHUBOJUTDH IMPUMCPBI  OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ B npupozac,
IMPOU3BOJACTBCHHBIX IMPOLECCAX U JKUBHCACATCIbBHOCTU OPIraHN3MOB,

- 000CHOBBIBATh MPAKTUYCCKOC HCIOJbB30BAHUC HCOPraHUYCCKUX U OpraHn4eCKux
BEUICCTB U UX peaKHI/If/'I B IPOMBIIIIJICHHOCTHU U 6I>ITy;

— BBITIOJIHATH XUMHYECKHI OKCIICPUMCHT 10 PacIio3HaBaHUTIO u MOJIYYCHUTO
HCOPraHNM4YCCKUX U OPraHnvdCCKHUX BCHICCTB, OTHOCAIIUXCA K pa3IMYHBIM KijlacCaM COC}II/IHCHI/II\/'I,
B COOTBCTCTBHU C IMPpaBUJIaMH U IIPUCMaMU Oe3omacHoun pa60TI)I C XUMHWYECKHMMU BEIIIECCTBAMU U
1abopaTopHBIM 000pYIOBAaHUEM;

— TpPOBOJUTH pacyeTbl Ha OCHOBE XUMHUYECKMX (OpMyT U ypaBHEHUH peakIuil:
HaxOXXJICHUE MOJICKYJISIPHON (OPMYINIBI OpPraHWYECKOTO BEIIECTBA 1O €ro IUIOTHOCTH |
MaCCOBBIM JOJIAM 3JIEMCHTOB, BXOJAIIUX B €0 COCTaB, UJIU IO MPOAYKTaM CropaHHud, paCdCThI
MaccoBOM JoNu (Macchl) XMMHMYECKOTO COEOUHEHMS B CMECH; pacyeTbl Macchl (oObema,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIM OIHO W3 BEIIECTB JaHO B M30BITKE (MMeeT
MPUMECH); pacdyeTbl MacCOBOM WM OOBEMHOM JOJM BBIXOJA TPOAYKTa PpEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO;, pacueThl TeImioBoro 3¢@deKkra peaknuu; pacueTbl O0O0BEMHBIX
OTHOILIEHUH ra30B MIPU XMMHUYECKUX PEaKIUAX; pacyeTbl Macchl (00beMa, KOJMYECTBA BEILIECTBA)
IPOIYKTa peaklyH, €CIu OJHO M3 BEILECTB JAaHO B BHJIE PACTBOpPA C ONpPEACIEHHOW MaccOBOM
J0JIe pacTBOPEHHOT'O BEIECTBA;

—  HCNONB30BaTh METOJbl HAYYHOTO IMO3HAHUA: AaHAIM3, CHUHTE3, MOJEIUPOBaHUE
XUMUYECKUX IPOIECCOB M SIBJIEHUM — MpPU pELIEHUH Y4eOHO-HCCIIEAO0BATENIbCKUX 3a/ad I10
U3YyUYEHHIO CBOMCTB, CIOCOOOB MOJyYEHHs U PACIO3HABAHUS OPraHUUYECKUX BEILECTB;

— BIAJeTh IpaBWJIaMM 0€30MacHOro OOpalleHUs C E€JKUMH, FOPOYMMU M TOKCHUYHBIMHU
BELIECTBAMU, CPEICTBAMU OBITOBOM XMMMUU;

—  OCYHIECTBIATH IOMCK XMMHUYECKOM HH(pOpMalMM IO Ha3BaHWUAM, HICHTU(UKATOpaM,
CTPYKTYpPHBIM (hOpMyJiaM BELIECTB;

— KPUTHMYECKM  OLEHMBATh W  HUHTEPHPETHPOBATH  XMUMHUYECKYHD  HMH(POpMAIMUIO,
COJIepKAIYIOCs B COOOIIEHUX CpeACTB MaccoBoi nH(opMaruu, pecypcax MHrepHera, HayuHO-
HOIYJISIPHBIX CTaThsSIX C TOYKU 3PEHUS €CTECTBEHHO-HAyYHON KOPPEKTHOCTHU B LIEJSIX BBISBICHUS
OLIMOOYHBIX CY)KIEHUH U (GOPMHUPOBAHUS COOCTBEHHON NO3ULIUY;

—  YCTaHaBIMBaTh B3aHMOCBS3M MEXIy (akTaMU U TEOpHEH, MIPUUMHON U CIIEACTBUEM IIPU
aHajuu3e NpoOJEeMHBIX CUTyallMii M OOOCHOBaHMU IPUHUMAEMbIX pEIIEHUH Ha OCHOBE
XUMUYECKUX 3HAHUH;

—  TPEeACTaBIATh MYTH pelIeHHs INI00ANbHBIX MPOoOJIeM, CTOSAIINX Hepes YeTI0BEeYECTBOM, U
NEPCHEKTUBHBIX HANPABICHUN Pa3BUTUS XMMUYECKUX TEXHOJIOTUH, B TOM YHUCIIE TEXHOJIOTUH
COBPEMEHHBIX MAaTEpUAJIOB C Pa3iIMYHON (PYHKIIMOHAIBHOCTBIO, BO3OOHOBIIIEMBIX HCTOYHHUKOB
CBIPbsI, NEPEePAOOTKU U YTUIIU3AIMH POMBIIUIEHHBIX U OBITOBBIX OTXO0B.

BpinmycKkHHK Ha yriry0J1€éHHOM ypOBHE IOJYYUT BO3MOKHOCTh HAYYHTHCH:

—  opmyruposams yenv uccnedosanus, 6vl08USAMb U NPOBEPAMb IKCNEPUMEHMANLHO
2unomesvbl 0 XUMUYECKUX CBOUCMBAX Gewecme HA OCHO8e UX COCmaeéa U CMpPOeHUs, ux
CNOCODHOCMU 6CMYNamv 6 XuMuueckue peakyuu, O Xapakmepe U NpOOYKMAax pasiuyHbIX
XUMUYECKUX peaKyuil;



—  CAMOCMOAMENbHO  NIAHUPOSAMb U  NPOBOOUMb  XUMUYECKUe IKCHEPUMEHMbL  C
cobnooenuem npasui 6e30nacHol pabomul ¢ 8ewecmeamu U 1ad0pamopHuimM 000pyO08aHUEM,

—  UHmepnpemuposams OaHHble O COCMABe U CMPOEHUU 8eWeCm8, NOTYYEHHbIE C NOMOUBIO
COBPEMEHHBIX PUSUKO-XUMUUECKUX MEMOO08,

—  OnuUCHIBAMb COCMOAHUE IIeKMPOHA 6 amomMe HAd OCHOBE COBPEMEHHLIX KEAHMOBO-
MEXaHU4YecKux npeocmasieHuil. O CmpOeHuu amoma Oas OOBACHEeHUs  pe3yibmamos
CHEKMPpAbHO20 AHANU3A BEUieCNS,

—  Xapakmepuzoeamsv polib  A30MOCOO0EPAHCAUUX — 2eMEPOYUKIUYECKUX COeOUHEHUU U
HYKJIEUHOBBIX KUCIOM KAK BANCHEUUUX OUOIO2UYECKU AKMUBHBIX BEUYECm 8,

—  NPOCHO3UPOBAMb  BO3MOICHOCMb  NPOMEKAHUSl  OKUCIUMENbHO-80CCIMAHOBUMENbHBIX
Peaxkyuii, 1exicauiux 8 0CHO8e NPUPOOHBIX U NPOUIEOOCHEEHHBIX NPOYECCOS.

2. Conep:kaHue y4eOHOro npeamera « Xumus»

Tema 1. IloBTOpeHue u yriyoJjenue 3HaHuH (25 4.)

Amommno-monexynspnoe yuenue. BemiecTBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.
KavecTBeHHBIN U KOJTMYECTBEHHBIN COCTaB BellecTBa. MojsipHas U OTHOCUTEIIbHAS MOJIEKYIJIsIpHAs
Macchl BelecTBa. MoJsibHas 1011 M1 MaccoBasi J0JIsl 3JIEMEHTA B BEIIECTBE

Cmpoenue amoma. AtomHas opoutans. [IpaBuia 3amoHEHHs 3JIEKTPOHAMH aTOMHBIX OpOUTasICH.
Banentnsie anektponsbl. [lepmoanueckuii 3akoH. @OpMyIMpPOBKA 3aKOHA B CBETE COBPEMEHHBIX
MPEJICTaBICHUN O CTPOECHUH aroMa. MI3MeHeHue CBOMCTB JIEMEHTOB M MX COCAMHEHUN B MEPUOIAX
Y TpymIax.

Xumuyeckas c643b. DNEKTPOOTPULATENBHOCTb. Buasl xumuyeckod cBs3u. HoHHas CBA3b.
KoBanentHas HenoJsisspHas U mojsipHas cBsa3b. OOMEHHBIM M JTOHOPHO-AKIEHITOPHBIM MEXaHU3M
00pa3oBaHUsl KOBAJEHTHON TOJIIPHOW CBsi3u. ['eoMerpuss MoJekyiabl. MeTtammnyeckas CBS3b.
BonmoponHas cBsi3b. ArperatHble COCTOSIHUS BeEIIECTBA. THUINBl KPUCTANIMYECKHUX PELIETOK:
aTOMHas1, MOJIEKYJIsIpHasi, HOHHAs!, METAJINYECKasI.

Pacuemvr no gpopmynam u ypasnenusim peaxyuti. I'a30Bble 3aKoHBL. YpaBHeHHe Kaitnepona—
MenneneeBa. 3akoH ABorajpo. 3akoH 00beMHBIX OTHOIIEHUH. OTHOCHTENbHAS IJIOTHOCTH a30B.
Knaccugpurayusa xumuueckux peakuuii o pa3IuYHbIM MIPU3HAKaM cpaBHEHUs. V3MeHeHue creneHu
OKHCJICHUS 3JIEMEHTOB B CO€IMHEHMIX. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE peakunn. OKucieHue
1 BoccTaHoBieHne. OKUCINUTENN U BOCCTAaHOBUTENH. MeToJ anekTpoHHoro OanaHca. [lepmanranat
KaJIAsl KaK OKUCIIUTEIIb.

Baoscneiiwue xnaccot  neopeanuueckux eewjecme. ['eHeTHMUecKas CBS3b MEXKAY KIACCaMH
HEOpPraHUYecKUux coenHenuil. Peakuuu nonnoro oomena. ['maponus. p H cpenpi.

PactBoppl. CnocoObl  BbIpaXeHHS KOJMUYECTBEHHOIO COCTaBa pacTBOpa: MaccoBas JIOJI
(IpolleHTHAsT KOHIEHTpalus), MOJsApHas KoHueHTpauusa. Kommounneie pacTBopbl. DddekT
Tunpans. Koarymsauus. Cunepesuc. KommekcHble coeauHeHus. CoCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpazoBarenb, JuraHabl. KoopauHaumoHHoe uymcio. HoMeHkIaTypa KOMIUIEKCHBIX
COEIMHEHUI.

JlabopaTopHbIe ONBITHI.

1. Peakmuu noHHoro ooMeHa.

2. CBoliCTBa KOJIJIOUTHBIX PACTBOPOB.

3. 'maponus coei.

IIpakTuyeckass padora Ne 1. PemeHue skcrnepuMeHTaNbHBIX 3a4ad Mo Teme «PeaknmonHas
CIOCOOHOCTH BEIIECTB B PACTBOPAX).

KounrtpoabsHnas padora Nel o teme «OCHOBBI XUMHI.

Tema 2. OcHOBHbIE NOHATHS Oprannyeckoit xumum (18 u.)

Ilpeomem opeanuuecxoti xumuu. OCOOCHHOCTH OPTaHMYECKUX BEIECTB. 3HAUECHUE OPraHUYEeCKOn
xumud. [IpudrHBEI MHOTOOOpa3vs OpPraHWMYECKUX BEHIECTB. YTJIEPOJHBIM CKENeT, €ro THIIbI:
[UKITHYecKue, anukinieckue. KapOoonukindeckne u reTepoluKInIecKue cKeleThl. Buabl cBs3eil B
MOJIEKYJIaX OPraHUYECKUX BEIIECTB: OJMHApPHBIE, TBOMHBIE, TpOilHbIe. MI3MeHeHne 3Hepruu CcBsi3ei
MEXy aTOMaMH YIJIepoJa MpU YBEJIMUYEHUHM KPAaTHOCTU CBs3U. HachlllleHHbIE W HEHACHIIICHHbIE
COCIMHEHUSI.



DnekmpoHnHoe cmpoeHue u Xumuyeckue céazu amoma yziepooa. I'mOpuamszanms opoOutanei, ee
TUINBI IS OPraHMYECKUX coeuHeHuit: Sp®, sp?, sp. OOpaszoBaHMe G- U T-CBA3eil B MojeKymax
OPraHUYECKUX COCJIMHECHUM.
OcHog6Hble NoN0dICeHUs CMPYKMYPHOU Meopuu OpP2aHUyecKux coeourneHui. XuMUIecKoe CTPOEHUE.
CrpykrypHass ¢opmyna. CTpyKTypHasi U NPOCTPAHCTBEHHAas H3oMepus. M3omepusi yriepogHoro
ckenera. M3omepus nonoxenus. MexkiaccoBast uzomepus. Buabl mpocTpaHCTBEHHON H30MEpHH.
OnTuueckas uzoMmepus. ONTHYECKME AHTUNOIbI. XHUPAIbHOCTh. XHUPAIbHbIE U aXUpPAJIbHBIE
MoJIeKyInbl. ['eomeTpudeckas uzomepus (yuc-, mpanc-u3oMepus).

T'omonozua. I omonozu. I'omosiorndeckast pa3sHoCTb. [ OMOJIOTHYECKUE PSAIBIL.

OnextponHbie 3 dexTrl. CriocoObl 3anucel peakuii B opranndeckoi xumun. Cxema u ypaBHEHHE.
YcinoBust mpoBeneHus peaknuii. Kiaccuukanus —peaknuii  OpraHWYECKUX — BEMIECTB 10
CTPYKTYpHOMY IMIpPH3HAKy: 3aMeEIleHHEe, IPHUCOEAUHEHUE, OTUIeIuieHne. MeXaHU3Mbl peaklMil.
Crioco0plI pa3peiBa CBsI3H yriiepoa-yriepoa. CBOOOIHbIE paTuKalibl, HyKJI€O(UITBI U 3JIEKTPODHUIIHL.
Knaccugpuxayua opeanuveckux eewpecmeé u peaxyun. OCHOBHBIE KJIACChl OPraHUYECKUX
coenuHeHuil. Knaccudukanuss OpraHu4YecKUX COEIUHEHHH MO0 (YHKIUMOHAIBHBIM TIpYIIaM.
DNEeKTPOHHOE CTPOEHUE OPraHMYeCKHUX BellecTB. B3auMHOe BIUSHHE aTOMOB M TpYyINIl aTOMOB.
WnnykruBHbINA 1 Me30MepHBIN 3¢ dekTol. [Ipencrasienue o pesoHaHce.

Homenxnamypa opeanuueckux eewjecms. MexnyHaponHas (cucreMaTHdeckas) HOMEHKIIATypa
OpraHMYeCKUX BEIIECTB, €€ MNpUHIUNbL. PannoHanbHas HOMeHKiIatypa. OkucieHue u
BOCCTaHOBJIEHHE B OPraHUYECKOW XUMHH.

Jemoncrpauuu. 1. Mojenu opraHM4ecKuxX MOJIEKYI.

KonTpoabHas padora Ne 2 o teme: "OCHOBHbBIE TOHATHS OPraHUYECKON XUMHH'"

Tema 3. Yraesogopoasl (42 4.)

Anxanvl. CtpoeHue Mojekynbl MmetaHa. [lonstue o kxoHdopmammsx. OOmas XapaKTepuUCTHKA
Kjacca, (uU3NYECKMe U XUMHUYECKHE CBOMCTBa (rOpeHHe, KaTAIUTHUYECKOE OKHUCIICHUE,
raJIoreHUPOBAHNE, HUTPOBAHHUE, KPEKUHT, MUPOJIK3). MeXaHU3M peakluH XJIOPHUPOBAHUS METaHa.
Ankansl B npupoje. CUHTeTHYEeCKHE CocOObl MOTY4YEeHUs aJKaHOB. MeTobl MOMydeHHs alIkaHOB
W3 aJIKWITaJoreHusoB (peakius Biopra), nekapOoKCUIUpOBaHUEM COJIed KapOOHOBBIX KHUCIIOT H
AIIEKTPOJIU30M PACTBOPOB coJiel KapOOHOBBIX KUCIOT. [IpuMeHeHne ainkaHoB.

Luknoankanvr. OOmIas XapakTepuCTHKa Kiacca, (u3nueckue cBoiicTBa. Buasl uzomepun.
HanpspkeHHble M HEHAINpsDKEHHbIE LMKIBL. XHMHYECKHWE CBOMCTBA IMKIONpOIaHa (TropeHue,
TUPUPOBaHUE, TPUCOEAUHEHNE FAIOT€HOB, TaJIOTEHOBOIOPOIOB, BOJIBI) U IIUKJIOreKcaHa (ropeHue,
XJIOpUpoBaHue, HUTpoBaHue). [loyueHne MUKIOANKAHOB U3 aJIKAHOB U IUTAJIOT€HATKAHOB.
Ankenvi. OOmas xapakTepucTuka kinacca. CTpoeHHE MOJICKY/Ibl 3THieHa. Du3nyeckue CBOMCTBA
ankeHoB. ['‘eomeTpuyeckass HM30MEpHUsS aJKEHOB. XHMHYECKHE CBOMCTBa aikeHOB. Peakuuu
MIPUCOCMHEHHMS 110 KPaTHOM CBSA3M — TUAPUPOBAHUE, TaJOTEHUPOBAHUE, TUAPOTaJIOreHUPOBAHUE,
ruapatanus. [IpaBmio MapkoBHUKOBA U €r0 OOBSACHEHHE C TOUKH 3PEHHUS 3JICKTPOHHOU TEOPHUHU.
BiaumoneiicTBue ankeHOB ¢ OpOMOM U XJIOPOM B Ta30Boi (asze mian Ha cBeTy. OKUCICHHE aIKEHOB
(ropeHue, OKHUCICHHE KHCIOPOJOM B MPUCYTCTBUU XJIOPHAA Malaaus, MOJ JeHCTBUEM cepedpa,
OKHUCJICHHE TOPSYHMM IOJKHCIEHHBIM PAacTBOPOM IMEepMaHTaHaTa Kajus, OKUcIeHHe 1mo Baruepy).
[Momumepu3zanus. [lonyuyeHue ankeHOB W3 alKaHOB, AJIKHITAIOTEHUIOB M JAUTAJIOT€HAJIKAHOB.
[IpumeHeHne dTHUIIEHA U IPOTIUIICHA.

Anxaouenwi. Knaccudukanus IUEHOBBIX yrieBoAopoAoB. ComnpshkeHHble AueHbl. DU3MUecKue u
XMMHMUYECKHE CBOMCTBA AMBMHMIA M wu3onpeHa. 1,2- m 1,4-npucoenunenue. [lonmumepusanus.
Kayuyku. Bynkanuzanust kaydaykoB. Pesuna u 36onut. Cunte3 OyraaueHa u3 OyraHa M 3TaHOJNA.

Ankuner. O6mas xapakrepuctuka. CTpoeHne MoJeKyiabl areruieHa. dusnueckue U XUMUYECKHe
CBOMCTBAa aJNKWHOB. Peaknuum TNpUCOEIUHEHMs] TaJOr€HOB, TaJOT€HOBOJOPOJOB,  BOJBI.
I'mppupoBanue. Tpumepuzauus W AUMepu3anus auneTwieHa. KHCIOTHBIE CBOICTBA aJKHUHOB C
KOHLIEBOM TpPOMHOU CBsA3bt0. OKHUCIIEHHE AJIKMHOB PAacTBOPOM IepMaHraHarta kanus. I[Ipumenenue
anerwieHa. KapOunauelii MeTon mosydeHust anetwieHa. [luponus merana. CuHTE3 aJKUHOB
AIKWJINPOBAHUEM AllETHIIN]IOB.

Apenvi. Tlonstue 06 apomaruuHoctu. IlpaBuno Xiokkens. beH3onm — cTpoeHHE MOJIEKYIBI,
¢usnyeckue cBoiictBa. ['omonornueckuii psa Oenzona. M3oMepus nu3amelieHHbIX OEH30JI0B Ha
npuMepe KCHIIoJoB. Peakiuu 3amereHus B OSH30JbHOM sape (rajJOreHHpPOBaHUE, HUTPOBAHUE,
aNKuIMpoBaHue). Peakuuu npucoenuHenus Kk 6eH30iy (THIPUPOBAHUE, XJIOPUPOBAHUE HA CBETY).



Oco0OeHHOCTH XMMHH QIKWIOSH30JI0B. [IpaBuiia oOpuEHTAlMK 3aMECTUTENCd B  PEaKIHIX
3amenieHusi. bpoMupoBanue M HUTpoBaHue TONyoda. OKuUCIEHUE AaKWIOEH30JI0B PACTBOPOM
MepMaHraHata Kanus. [ ajloreHupoBaHHE aTKUIOCH30JI0B B OOKOBYIO Iienb. Peaknus Bropra—
duTTHHra Kak MeETOJ CHHTe3a ainkwibeH3o0soB. CTUpPOT Kak TpUMEp HEeMpeaeabHOro
apOMaTHYECKOTO COEIMHEHHUS.

Ilpupoonvie ucmounuxu yene6000pooosg. IlpupoaHbiii U MONMYyTHBIM He(TSIHBIE Ta3bl, UX COCTAB,
ucrnoJib3oBanne. Hedth Kak cMech yriaeBoaopoaoB. [leppuunas U BTopudHas nepepaboTka HEPTH.
Pudopmunr. KameHHsIi yros.

l'anozenonpouszsoonvle Peaknuu 3ameleHuss TajJoreéHa Ha TUIPOKCUI, HUTPOTPYIIILY,
nuanorpynny. JleiicTBue Ha TrajoreHNpPOM3BOJIHBIE BOJHOTO M CIMPTOBOTO PacTBOpa IIEJOYH.
CpaBHEeHHE pEAKIMOHHONH CIIOCOOHOCTH AQJIKWJI-, BHWHHI-, (EHWI- W OCH3WITraJOrCHH]IOB.
Hcnonp3oBanne TaJOTeH TPOU3BOAHBIX B OBITY, TEXHHWKE ©W B cuHTe3e. [loHsitne o
MarHUMOpPraHUYecKnX coenuHeHusx. lloslyueHne ankaHOB BOCCTAHOBJIEHHWEM HOJIaJTKaHOB.
MarauitopraH4ecKue COeIMHEHUS.

JladopaTopuble onbITbl. COCTaBJICHHE MOJEIEH MOJIEKYJ aJlKaHOB. B3ammojeiicTBue ajikaHOB C
o6pomomM. CocTaBiieHrne MOIeNIel MOJIEKYJT HEMPEACIbHBIX COCTMHEHHIA.

IpakTuyeckasi padora Ne 2. CocraBiieHre MOJIENIe MOJIEKYJT YTII€BOIOPOIOB.

IIpakTuyeckas padora Ne 3. [loydeHne 3THIIeHA U OTIBITHI C HAM.

KonrpoJubHnas padora Ne 3 o remMe «YTII€BOIOPOIBD.

Tema 4. Kucsiopoacoaep:xkamue opranndeckue coeqnunenus (30 u.)

Cnupmer. HoMeHKIaTypa U U30MEPUST CIIUPTOB. TOKCHYECKOE JAEMCTBHE HA OPraHU3M METaHOJa U
sTaHojia. PU3NYECKUE CBOMCTBA MPENEIbHBIX OJHOATOMHBIX CHUPTOB. XUMHUYECKUE CBOMCTBA
CIUPTOB (KUCIOTHBIE CBOWMCTBA, PEAKIMU 3aMEIICHHS THAPOKCUILHOW TPyNIbl Ha TaJIOTEH,
MEXMOJIEKYISIpHAsi 1 BHYTPUMOJIEKYIIIpHAs JeTUapaTanus, OKUCICHNUE, PEaKIK YTIIeBOA0POIHOTO
pagukana). ANKOToJATEL. [Uaposn3, anKuiaupoBaHue (CHHTE3 MPOCTHIX AGUPOB 1Mo BuibsiMcony).
[IpombIlIIEHHBI CHHTE3 MeTaHOoJIa. MHOrOaTOMHBIE CIHUPTHL. OTHICHIJIMKOJIb WM TJIMLEPHUH, UX
¢busznueckue W XuUMHYeckue cBoiicTBa. CHHTE3 JUOKCaHa M3 STUICHIVIMKOISA. TOKCHUYHOCTH
STHIIEHTIIMKOJIs. KauecTBeHHas peakiys Ha MHOroaTOMHbIE cUpThI. [IpocThie 3¢upbl Kak H30MephI
MpeebHbBIX OAHOATOMHBIX cHHUpPTOB. CpaBHEHHE UX (U3MUECKUX U XUMHUYECKHX CBOMCTB CO
cnuptaMu. Peakius pacuiernieHus npocThiX 3UPOB HOI0BOIOPOIOM.

@enonvr HoMmenknatypa W u3omepus. B3zanMHoe BiusiHME TpylI aToMOB Ha mpuMmepe (deHoa.
Ousnyeckue U XUMHUYECKHE CBOWCTBAa (eHona M KpesosoB. KucimorHele cBoiicTBa (heHOJIOB B
CpPaBHEHMHM CO coupraMu. Peakiuu 3ameinieHuss B O€H30JIbHOM KOJiblie (TaJOreHUpOBaHUE,
HutpoBanue). Okucnenue ¢penoso. KauectBenusie peakunuu Ha denou. [Ipumenenue gpenona.

Kapbonunvnvie coeounenusi. DNEKTPOHHOE CTPOEHUE KapOOHWIBHOM TIpymmbl. AJbIETHIBl U
keToHbl. dusnyeckue cBoHCTBa (GopMmaibaeruja, auneranblaeruaa, aueroHa. llowamue o kemo-
EHONIbHOU maymomepuu KapOOHUIbHbIX coeOuneHut. Peakiuu NpUCOEIMHEHHs BOJbI, CIUPTOB,
LIUAHOBOJIOpOJIa U ruapocyiabpura HaTpusi. CpaBHEHUE PEAKIIMOHHON CHOCOOHOCTH ajbJAErHJIOB U
KETOHOB B PEaKLMIX IPUCOEOUHEHUA. Peakiny 3aMeleHuss aToMOB BOAOPOJA MPU 0-yIJIEPOJHOM
aroMe Ha ranoreH. [lomumepuzanus ¢opmanbaeruia u - aneranbaerujga. CHHTE3 CIUPTOB
B3aMMOJICHCTBEM  KapOOHWIBHBIX  COEIMHEHUM ¢  peakTuBoM ['puHbapa. OxucieHue
KapOOHMJIBHBIX coefnHeHH. CpaBHEHHME OKHCIIEHHs aJlbJeTHA0B W KETOHOB. BoccraHoBieHMe
KapOOHMJIBHBIX COeIMHEHU B cTUpThl. KauecTBEHHBIE peaKlMy Ha albJIeTUAHYIO Tpyny. Peakiuu
aJIbJI0JIBHO - KPOTOHOBOM KoHAeHcanuu. OcobenHocTH Gopmanbaeruia. Peakius popmanbaeruaa c
(beHomoMm.

Kapbonosvie xucnromei. DNEKTpOHHOE CTPOECHUE KapOOKCHIBHON rpymnmnbl. ['oMonoruueckuil psn
MpeJeNbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. PU3NUECKUE CBOMCTBA KapOOHOBBIX KHUCIOT Ha
IIpUMEpPE MYypPaBbUHOM, YKCYCHOM, IIPOIIMOHOBOM, NaJIbMUTHHOBOM M CTCApUHOBOW KHCIIOT.
XUMHUYeCKHe CBOWCTBA KapOOHOBBIX KHUCIOT. KuCIOTHBIE CBONCTBa (M3MEHEHHE OKpacKH
MHJUKAaTOPOB, PEAKIMM C aKTUBHBIMU METAJUIAMH, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSIMH, COJIIMH).
V3meHeHne cuibl KapOOHOBBIX KHCIIOT NPH BBEJCHUU JIOHOPHBIX M AKIENTOPHBIX 3aMECTUTENEH.
B3aumopelicTBre kKapOOHOBBIX KUCIOT CO cMpTaMu (peakius stepudukanum). ['agorenupoBanue
KapOOHOBBIX KHCJIOT B OOKOBYIO Iiemb. (OCOOEHHOCTM MYpPaBbMHOM KHCIOTHL. Bakueifmme
MPEJCTaBUTENIN Kilacca KapOOHOBBIX KHUCIOT M HMX MpuMeHeHue. [loilydeHne MypaBbUHOM H
YKCYCHOUM KHCIIOT B TIPOMBIIUICHHOCTH. Briciiue kapOoHOBBIE KuCHOTHL ll[aBeneBas kucioTa Kak



MPEJICTAaBUTENh JTUKApOOHOBBIX KHCIOT. [IpeicraBieHre O HEMPEISIbHBIX W apOMaTHYECKHUX
kucnotrax. OCOOCHHOCTH MX CTPOCHHSI U CBOMCTB. 3HaUCHUE KapOOHOBBIX KHCIIOT.

DynKyuoHanvbHvle npou3eooHsvle Kapoonogvix kuciom. IlorydeHure XJIOpaHTUAPUIOB U aHTUIPUIOB
KHCTIOT, WX ruaponu3. [loydeHWe CIOXKHBIX 3(PHUPOB C HCIOIB30BAHUEM XJIOPAHTUAPHUIOB U
aHTUIIPHUIOB KUCTOT. CIOKHBIE 3(DUPBI KaK U30Mephl KapOOHOBBIX KUCIOT. CpaBHEHHE (PU3UIESCKUX
CBOWCTB M PEAKIMOHHON CIIOCOOHOCTH CIIOXKHBIX 3(DUPOB U M30MEPHBIX UM KapOOHOBBIX KHCIIOT.
I'mapomus  cnoxHbix 3¢upoB. CuHTE3 CIOXKHBIX 3¢upoB (enonoB. CroxHble APUPHI
Heoprannueckux kuciaoT. Hurpormuuepun. Amuasl. Conu kapOOHOBBIX KHUCIOT, UX TEPMHUYECKOE
pasnokeHue B MPUCYTCTBUU Imenound. CuHTe3 KapOOHWIBHBIX COCIUHEHUN pa3loKEHUEM
KaJIBIIMEBBIX COJICH KapOOHOBBIX KHCIIOT.

JdemoHcTpanmnu.

1. B3aumoieiicTBME HATPHS C ITAHOJIOM.

2. OkucneHre 3TaHoJIa OKCHIOM MEIH.

3. 'openue sTanona.

4. KauecTBEeHHas peakilvs HAa MHOTOATOMHBIE CITUPTHI.

5. KauecTBeHHbIE peakiiy Ha (PEHOJIBI.

6. OnpeneneHune ajibICTUO0B IMPU MMOMOIIHA KaU€CTBEHHBIX PEAKITUH.

JlaGopaTopHble ONBITHI.

1 CBoiicTBa 3THIJIOBOTO CIIUPTA.

2.. CBOMCTBA INIMIIEPHHA.

3. CaoiictBa (peHosa. KauecTBeHHbIe peakiiuu Ha (PEHOBI.

4. CpoticTBa (popmaanHa.

5 CBOMCTBA YKCYCHOM KHCJIOTBHI.

6. Conn KapOOHOBBIX KHUCIIOT.

IIpakTuyeckass padora Ne 4. PemieHue  OSKCOEPUMEHTAIBHBIX — 3a7ad IO  TEME:
«Kucnopozaconepkariye opraHu4ecKrie BEIECTBaY.

KonTpoabsHast padora Ne4 no teme «Kuciaopoacoaep:xaiimue opraHi4eckrue BEIeCTBay.

Tema 5. A30T- u cepocoaep:xanue coeaunenus (17 4.)

Humpocoeounenus. DNEKTpOHHOE CTpoeHUE HUTpOrpymnmbl. [lodydeHue HUTPOCOCIUHECHHIMA.
B3spoiBuaThlie BeriecTsa.

Amunel. I3oMepust amuHoB. [lepBuuHbIe, BTOpUYHBIE U TPETUUYHBIE aMUHbl. PU3HMYECKHUE CBOMCTBA
MpPOCTEHIINX AaMHUHOB. AMHUHBI Kak opraHuyeckue ocHoBaHus. Coiu — anKWIaMMOHHUS.
ANKWIMpOBAaHWE U alUWJIMpOBAaHUE aMUHOB. Peakuuu aMHHOB C a30THCTON  KHUCIOTOMA.
ApoMaruyeckne amMuHbl. AHWIMH. B3auMHOEe BIMSHHME TpPYII aTOMOB B MOJIEKyJE€ AaHMUIIMHA.
XUMUYECKHE CBOICTBa aHWJIMHA (OCHOBHBIE CBOMCTBA, pEaKlMU 3aMEIIEHUsS B apOMaTUYECKOe
PO, OKHCJIeHHWe, anuwiupoBanue). Jluaszocoemuuenus. IlodydeHHe aMHUHOB M3 CIHUPTOB M
nutpocoenunenuii. I[lpumenenue anunuua. Cepoopranuveckue coenuHeHus. I[IpencraBienue o
cepoopraHnyeckux coenuHeHusix. (OCOOEHHOCTM WX CTPOCHHUS M  CBOMCTB. 3HAYEHHE
CEepOOPraHNYECKUX COCAMHEHUH.

I'emepoyuxnvi. @ypaH U NUPPOJI KAK MPEICTABUTEIN MATUUICHHBIX I€TEPOLMKIIOB. DIIEKTPOHHOE
CTpoeHHe MoJieKynbl mnuppoia. Kucnortnele cBoiictBa muppoia. [lupumus kak mnpeacTaBUTENb
HIECTUWICHHBIX T€TEPOILUKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKY bl TUpUAUHA. OCHOBHBIE CBOMCTBA
MUPHUAMHA, DPEaKIMH 3aMelleHus ¢ apoMatudeckuMm siapom. [IpeacraBneHue o0 umumasone,
MUPUINHE, TyPUHE, MIyPUHOBBIX U MUPUMUIUHOBBIX OCHOBAHUSX.

Tema 6. Buosornyeckn akTuBHbIe BemecTBa (30 4.)

JKupevr kak croxHble A(UPHl TIHIEpHHA U BBICIIUX KapOOHOBBIX KHUCIOT. OMBUICHHE >KHUPOB.
IMunporenusaius >xupoB. Mbllla Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT.

Venesoowi. MoHo- u nucaxapuabl. DyHKIMM yrieBooB. bruonorudeckas poiib yrieBoaoB. [ roko3a
— (usuyueckue CBOWCTBA, JTWHEHHas W MHUKIMYecKas (GopMbl. Peakimu TrrOKo3bl (OKHCIEHHE
a30THOM KHCIIOTOW, BOCCTAHOBJICHHE B IIIE€CTHUATOMHBINM CIHUPT), KAYECTBEHHBIE pEAKIMH Ha
K03y, bpoxenne rTimoko3sl. DpykTo3za Kak H30Mep TIIOKO3bl. Pubo3za u ge3oxcupubosa.
[londartue o rmuko3uaax.

Jucaxapuow. Caxapo3a Kak MpeACTaBUTENh HEBOCCTAHABIMBAIOIIMX AWCAaXapHa0B. MaibTo3a u
nakTo3a, nemwioouosa. ['maponus aucaxapuaos. [loxydenue caxapa U3 caxapHOW CBEKIIBI.
THonucaxapuovr Kpaxman, riaukoreH, nesunono3a. KauectBeHHas peakius Ha kpaxman. ['maponus
MoJMcaxapuaoB.



Hyxneunosvie kuciomei. Hykneozunel. Hykneotuasl. HykiemHOBBIE KHUCIOTBI KakK INPUPOJHBIE
nosmMepsl. Ctpoenue JJHK n PHK. ['uaponu3 HykJI€eMHOBBIX KUCIIOT.

Amunokuciomvr Kaxk aM(OTEpHBIE COEIMHEHMs. Peakuum C KHCIOTaMHM W OCHOBAaHUSIMHL.
Ob6pazoBanue cinoxsbXx 3¢upon. [lentunsl. [lenTuaHas cBsS3b. AMUAHBIA XapakTep NENTHIHON
cBsA3U. ['uaponu3 nenTuaos.

benku. llepBuuHasi, BTOpUYHAs W TPETHYHAs CTPYKTypbl OenkoB. KauecTBeHHblE peakuuu Ha
OenKH.

JdeMoHcTpanum.

1. PacTtBopUMOCTB YII€EBOJOB B BOJIE U ATAHOJIE.

2. KauecTBeHHBIE peaKIH Ha [JIIOKO3Y.

3. O6pa3ipl aMUHOKHCIIOT.

JlabopaTopHble ONBITHI.

7. CpoiicTBa ritoko3bl. KauecTBeHHast peakius Ha riatoko3y. OmnpeneneHue Kkpaxmasia B MPOIyKTax
MUTAHUS.

8. [IBeTHBIE peakuuu OenKoB.
IIpakTnueckas paGora Ne 5. [IpuroToBieHue pacTBOpOB OEIKOB M HU3yYEHUE HUX CBOMCTB.
IIpakTnueckas paGora Ne 6. PemieHue 5SKCHepUMEHTANbHBIX 337ad Ha HJAEHTU(UKALNIO
OPraHN4YeCKUX COCTMHEHUHN

KoutpoabHass paGora Ne 5 mo Temam «A3oTcoaepkamme ¢ OHOJIOTHYECKH AaKTHUBHBIC
OpraHUYECKHE BELIECTBA.

Tema 7. CuHTeTHYECKHE BHICOKOMOJIEKY ISIPHbIE coeAuHeHus (8 4.)

[ToHsiTHE O BHICOKOMOJIEKYJISIPHBIX BemiecTBax. [lomumepusanus ¥ MOJMKOHACHCALNS KaK METObI
CO3aHHUS MOJIUMEPOB. DIaCTOMEPBI.

[Ipuponnsrit u cuHTeTHUECKHi Kayayk. Comonumepu3aiiis. COBpeMEHHBIC TUTACTUKH (TIOJTUITHIICH,
MOJIUIIPOTIUJICH, MOJIMCTUPOJ, MOJUBUHWIXJIOPHUI, (DTOPOIUIACT, MOJMATHIEHTepedTanar, akpui-
OyTaJMeH- CTUPOJIBHBIN TUIACTHK, TIOJUKAPOOHATHI).

[IpupoaHbIe U CHHTETHYECKHE BOJIOKHA (0030D).

JemoncTrpanmuu. 1. OOpa3usl mnactukoB. 2. Kosekmust BosokoH. 3. [lomukoHmeHcanus
ATUJICHTIIUKOJIS C TepeTaieBOM KHUCIOTOM.

JlaGoparopHble onbIThbl. 13. OTHONIEHHE CHUHTETHYECKMX BOJIOKOH K pacTBOpamM KHUCIOT U
LIET0YEH.

IIpakTuyeckas padora Ne 7. Pacno3HaBaHue MIaCTUKOB.

IpakTuyeckas padora Ne 8. Pacnio3naBaHue BOJIOKOH.

3. TemaTuveckoe MJIAHUPOBAHUE

10 kaacce
Ne pasae TEMA Yacobl
1. Teoperndecknue 0OCHOBbI [ToBTOpEHME U yriIyOieHue 3HAHUN 25
XUMHH
2. OCHOBBI OpraHUYecKoi OcHOBHbBIE IOHATHS OPTaHUYECKON 18
XUMHH XUMHH
YrI1€BOI0PO 1B 42
Kucnoponcoaepxaiue opraHndecKkue 30
COEIMHEHUS
A30T-U cepocoiepKalliue COeqMHEHUS 17
BuosornyeckMakTHBHBIE BEIIECTBA 30
BbICOKOMOJIEKYNISIpHBIE COEAMHEHUS 8

Htoro: 170 u
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