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AHHOTAIMA

Hacrosimas pabouast mporpamMma pa3zpaboTaHa Ha OCHOBE HPHUMEPHOW OCHOBHOM
0o0pa3oBaTeNbHON MPOrpaMMEI cpeHero obmiero obpa3oBaHus, aBTopckoi mporpammbl O.C.
labpuensina, coorBercTBytomeH @DenaepalbHOMY TOCYAapCTBEHHOMY CTaHAApTy OOMIero
oOpa3zoBanus U AonyieHHo MuHHCTEpCcTBOM 00pa3zoBaHus U Hayku Poccuiickoit denepanun.
Paboune nporpammel. [Ipeamernast muaus yae6nukos B. B. Epémun, I1. E. Ky3smenko u ap. 10
Kimacc : yue0. mocoOme uisi oOmieoOpaszoBatenbHOU. opranusamuii /B. B. Epémun, I1. E.
Kysbemenko u ap. 10 kmace — [poda, 2019.).

Pabouast mporpamma cpenHero (IoJHOTO) 0o0IIero 00pa3oBaHUs MO0 XUMHUHU COCTABJICHA
Ha ocHoBe DenepanbHOro TOCYJAapCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa OOIIero
o0pa3oBaHUs, a TAaKKE OCHOBHBIX MJIeH U mosoxeHuil [Iporpammsl pa3BuTHs U GOpMHUPOBAHUS
YHUBEPCAJIbHBIX YUEOHBIX AEUCTBUM Il CpeHEro (IIOJIHOTO0) 00LIero 00pa3oBaHuUs.
O6yuenue ocymectBisierca no yueOnuky Epemun B. B., Kysemenko H. E., [po3mos A. A.,
Jlyama B. B. Xumwus 10 wmacc (yrmyOmenusiii ypoBenb) — Jlpoda,2021; Epemun B. B.,
Kyspmenko H. E., JIpo3noB A. A., Jlynun B. B. Xumus 11 xnacc (yriyOoiaeHHBIM ypOBEHb) —
Hpoda, 2021 Bxomsmue B (eaepadbHBId IEepeueHbh YYEOHUKOB, PEKOMEHAYEMBIX K
WCTIOJB30BAHMIO  TIPH  peaju3allii  HWMEIOMHUX  TOCYIAapCTBEHHYIO  aKKpEIHUTAaIUI0
00pa3oBaTeNbHBIX MPOTPAMM CPETHETO 001IeT0 00pa3oBaHUsI.

IHosicHuTebHAS 3aIIUCKA

[Ipennaraemass mporpaMma IO XHMHH PAacKpbIBaeT COJACpPKAHWE OOYYCHHS XUMHUHU
yaamuxcs 10-11 kmaccoB o00meoOpa3oBaTeIbHBIX OpTaHM3allMid Ha YriIyOJICHHOM YpPOBHE.
[Iporpamma cocrtaBieHa Ha OCHOBe @DyHJIAMEHTAIBHOTO SApa COJAEpXKaHHs —OOIIero
oOpaszoBaHusi, TpeOOBAaHUU K pe3ysIbTaTaM OCBOCHMS OCHOBHOW 0Opa30BaTeNbHOM MpPOTPaMMBbI
cpenHero (MoJHOTO) 00IIero 00pa3oBaHus, MPEACTABICHHBIX B DenepabHOM rocyAapCTBEHHOM
00pa3zoBaTeIbHOM CTaHAapTe cpemHero (MOJIHOTO) oO0Imero oOpa3oBaHMsT W TPUMEPHOU
MIPOTpaMMBbI TI0O XUMHUHU CPETHETO (TMOJTHOTO0) 00111ero 0O0pa3oBaHus.

CopepxaHue 00ydyeHHsT pEaTU30BaHO B  yuyeOHMKaX  XUMHUH, BBITYHIEHHBIX
n3narenbeTBoM «Jlpodar:

- Epemun B. B., Ky3emenko H. E., Tepenun B. WU., JIpo3nos A. A., Jlynun B. B. Xumus
10 xiacc (yriyOieHHBIH YPOBEHB);

- Epemun B. B., Ky3pmenkoH. E., Jlpo3goB A. A., Jlyuun B. B. Xumusa 11 kiacc
(yriyOneHHBIH YPOBEHB).

Hacrosmee mocobue peanusyeT o0Iue 1eiau cpeanero (IoJIHOTro) obmero oopasoBaHus,
aBTOPCKHE MJIEU Pa3BUBAIOIIETO, COBPEMEHHOI0, HAYYHO 00OCHOBAaHHOTO Kypca XMMHH, BHYTPH
mpeIMeTHble U MeXnpeAaMeTHble cBs3u. llocobue mpemycmaTpuBaer (GopMUpOBaHUE
YHHUBEPCATbHBIX y4EOHBIX JIEHCTBUN ydalIuxcs, TO3BOJSET OCYIIECTBISATh CHUCTEMHO-
NesITeNbHOCTHBIN U MPAKTUKOOPUEHTHPOBAHHBIN MOIXObI B 00yUEHUH.

Ilnanupyembie pe3yJbTaThl 00y4eHHUSI M OCBOCHHS COIePKAHUSA Kypca

XMUMHAHN

JlesTensHOCTh 00pa30BaTEIBLHOTO YUPEXKIeHUS 001Iero oopa3zoBanusi B 00y4eHHH XUMUHU
B cpeHel (MOJHOM) oOIIel mkonenomkHa ObITh HAIpaBlieHa Ha JTOCTIDKEHUE 00yJaroIIuMHUCS
CIIEYIOIIUX TUYHOCTHBIX PE3yNbTaTOB:
— B IICHHOCTHO-OPUEHTAIIMOHHOW cdepe — HYyBCTBO TOPAOCTH 3a POCCHHUCKYIO
XUMHYECKYI0 HayKy, TYMaHU3M, I€JI€yCTPEMIICHHOCTh, BOCIUTAHHE OTBETCTBEHHOTO
OTHOIICHUS K TIPUPOJIE, OCOZHAHNE HEOOXOIMMOCTH 3aIIUTHI OKPYXKAIOIIEH Cpelibl, CTpeMIICHUE
K 3/I0pOBOMY 00pa3y KU3HH;
— B TpYyAOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalbHEHIIeH
o0Opa3oBaTeNbHON WU MPodECCHOHATFHOU TPACKTOPHH;



- B I03HABATEJIbHON (KOTHUTHBHOW, MHTEIUIEKTYaJIbHOW) cdepe — yMEHHE YIPaBIATh
CBOEH 1103HABATEIbHON JAESTEIBbHOCTBIO.

MeranpeagMeTHBIMH pe3yJIbTATAMH OCBOEHUS BBIITYCKHUKaMH CpeiHel (IIOJIHOMN)
0O111eH IIKOJIBI MPOrPaMMBI IO XUMHUH SIBIISTFOTCS:

- HCII0JIb30BAHNE YMEHHUI U HaBBIKOB Pa3jMYHBIX BUJIOB MO3HABATEIBbHOMN JESITEIBbHOCTH,
IPUMEHEHUH  OCHOBHBIX  METOJOB  IO3HaHUS  (CHUCTEMHO-MH(OPMALMOHHBIA  aHalu3,
MOJEIUPOBAHNUE) [Tl U3YUEHUSI PA3JIMYHBIX CTOPOH OKPYXKAIOUIEH 1eHCTBUTEIBHOCTH;

- HCI0JIb30BAHNE OCHOBHBIX HMHTEJUIEKTYQJIbHBIX OIepaluii: (popMylHpOoBaHUE TUIOTE3,
aHaIM3 ¥ CHUHTE3, CpaBHEHHE, O0000IIEeHHe, CHUCTEeMAaTH3allUs, BBISIBJICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H, IONCK aHAJIOIOB;

- YMEHHE T'€HEpPUPOBaTh UJEH U ONIPEIEINIATh CPEICTBA, HEOOXOAMMBIE ATl MX Peau3alliu;
- YMEHHE OIpeAessaTh LEeNUu W 3ajadd JesTeIbHOCTH, BBHIOMpATh CpPEICTBAa peanu3aluu
LE1 U IPUMEHATh UX Ha IPAKTHKE;

- HCIIOJIb30BAHNE PA3IMYHBIX HCTOYHUKOB JUIsl TOJYYEHHUS XMMHUYECKOM HHQOpMaluH,
MMOHMMAaHHE 3aBUCUMOCTH COJepKaHusi M (OpMbl HpeJCcTaBiIeHUs HHGOpMALMU OT Iesen
KOMMYHHKAIIMH 1 aJipecara.

B oOnactu npeaMeTHBIX Ppe3yJbTaTOB 00pa3oBaTeIbHOE YUpexkAeHUE OOIIero
00pa3oBaHUs NPEIOCTABIAET YUEHUKY BO3ZMOKHOCTh Ha CTYNEHHU CPEIHEro (IOJIHOTO) OOIIero
o0pa3oBaHUs MPU U3YUYEHUU XUMUU HAYUUTHCS:

Ha 6a3060Mm ypoeHe 6 NO3HABAMEIbHOU chepe:

- JAaBaTb ONPCACICHHUA N3YYCHHBIX HOHHTHﬁ;
- OTHCHIBATh JEMOHCTPAIIMOHHBIE U CAMOCTOATENbHO TPOBEIEHHBIE SKCIIEPUMEHTHI,
WCIIOJIB3YsI 111 9TOTO €CTECTBEHHBIN (PYCCKUM, POJTHOM) SI3bIK U SI3BIK XUMHH,
- OMHCHIBaTh M pa3iuyaTh MW3YYCHHbIE KJIACChl HEOPTaHMYECKUX M OPraHu4YecKHX
COEIMHEHU I, XUMHUYECKHUE PEaKI1y;
- KJIaCCU(UIIMPOBATH N3YUYEHHBIE OOBEKTHI U SIBJICHUS;
- HaOMoIaTh JIEMOHCTPUPYEMBIE U CAMOCTOSITENILHO IMPOBOAMMBIE OIBITHI, XMMHYECKHE
peaxiuu, IpoTeKarouie B IPUPOJE U B OBITY;
- JenaTh BBIBOJABI M YMO3AKIIOUEHHUS W3 HAOMIOJCHHM, W3y4EHHBIX XUMHYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOICTBA HEU3YYEHHBIX BEIIECTB [0 aHAJIOTHH CO
CBOMCTBaMH U3y4YCHHBIX;
- CTPYKTYpUPOBATh U3Y4YECHHBIN MaTepua,
- HMHTEPIPETUPOBATH XUMUYECKYIO HH(OPMALIHIO, TOJTYYEHHYIO U3 IPYTUX UCTOYHHUKOB;
— OTHCHIBaTh CTPOCHHME aToMOB »dneMeHToB [—IV mepuomoB ¢  ucmnoib3oBaHHEM
AIIEKTPOHHBIX KOH(PUTYpaIHil aTOMOB;
— MOJENUPOBATh CTPOCHUE MPOCTEHIIUX MOJEKYJ] HEOPraHWYECKUX W OPraHu4YeCcKHX
BEIIECTB, KPUCTAJIOB, B ILIEHHOCTHO-OPHUEHTAIIMOHHOW cdepe: aHaTu3upoBaTh M OILIEHUBATH
MOCJICJICTBUS U1l OKPYXKAIOIIeH cpeibl OBITOBON M MPOU3BOJICTBEHHON EATEIHHOCTH YeIIOBEKa,
CBSI3aHHOH C mepepabOTKOM BEIeCTB.

Ha y2nyoneHHom yposHe:
- JlaBaTh ONpPEAEIEeHUs U3yYEeHHBIX TOHATUH;
- ONUCHIBaTh JIEMOHCTPALIMOHHBIE M CAaMOCTOSATEIBHO MPOBEACHHBIE 3KCIEPUMEHTHI,
WCIOJIB3YS JAJISl 3TOTO €CTECTBEHHBIN (PYCCKHIA, POJTHOM) S3bIK U SI3bIK XUMHUU;
- OOBSCHATH CTPOCHUE M CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTAHUYECKUX M OPTaHMYECKUX
COEIMHEHMU;
— KIaCCU(PUITUPOBATh NU3YUEHHBIE OOBEKTHI U SIBICHUS;
— HaOMOaTh JIEMOHCTPUPYEMBIE U CaMOCTOSITENILHO IMPOBOJMMBIE OIBITHI, XUMHYECKHE
peaxIuu, IpOoTEKAIOIINe B IPUPOJE U B OBITY;



- HCCIe0BaTh CBOMCTBA HEOPraHMYECKHMX M OPraHUYECKUX BEIIECTB, OMPEAESATh HX
HpI/IHa[[JIe)KHOCTB K OCHOBHBIM KJi1aCCaM COGI[I/IHGHI/If/’I;

- 00001aTh 3HAHHUS W JIeNaTh OOOCHOBAaHHBIC BHIBOJBI O 3aKOHOMEPHOCTSIX H3MEHEHUS
CBOMCTB BEIIIECTB;

- CTPYKTYpUpPOBATh y4eOHYIO HH(OPMALHIO;

- MHTEPIPETUPOBATh HH(POPMALINIO, TOJYYEHHYIO U3 JPYrUX HCTOYHUKOB, OLIEHUBATH €€
Hay4HYIO IOCTOBEPHOCTH;

- OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHHWS XUMHUYECKUX PpEAKLUUiH, IMPOrHO3UPOBATH
BO3MOXKHOCTh HMX TIPOTEKaHUsT Ha OCHOBE 3HAHHUW O CTPOCHMHM BEIIECTBA W 3aKOHOB
TepMO)II/IHaMI/IKI/I;

- OOBSACHATH CTPOEHHE aToMOB 3jeMeHToB [—IV mepuomga ¢ wHcnoib30BaHHEM
AJIEKTPOHHBIX KOH(UTypaIiil aTOMOB;

- MOJIETUPOBATh CTPOCHUE TMPOCTEUIINX MOJIEKYJ HEOPraHMYECKHMX M OPTraHUYECKUX
BEIIIECTB, KPUCTAIIJIOB;

- MIPOBOJUTH PACUEThI 10 XUMUYECKUM (OpMYsiaM U YPaBHEHUSM;

— XapaKTepI/ISOBaTI) I/I3y‘—IeHHBIC TeopI/II/I;

- CaMOCTOSITEIFHO JTI0OBIBATH HOBOE I C€0si XUMHUUYECKOE 3HAHWE, UCTIONB3YS JJI 3TOTO
JOCTYTIHbIE UCTOYHUKN MH(OpPMAIMU; B LIEHHOCTHO-OPUEHTAIIMOHHON cdepe: MpOrHo3upoBaTh,
aHAJIM3UpPOBaTh U OIEHMBATh TIOCIEACTBUA JUIsl OKpYyXaromed cpeasl OBITOBOM U
MIPOM3BOJICTBEHHOM JCATEIHPHOCTH YEJIOBEKA, CBSI3AaHHOM C IMepepaboTKOM BEIIECTB;

- CaMOCTOSITEJIPHO TUTAHUPOBATh W TMPOBOJAUTH XUMHUYECKUM SKCIIEPUMEHT, COOJIOIas
npaBuiia 6e30TacHOM pabOTHI C BEIIECTBAMHU M JTJAOOPATOPHBIM 000PYyI0BaHUEM;

- OKa3bIBaTh MEPBYIO TIOMOIIb ITPH OTPABJICHUSX, 0KOTAX M JAPYTUX TPaBMaXx, CBSI3aHHBIX C
BEIIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHHEM.

Conep:xanue pa3iesioB U TeM Y4eOHOro Kypca
10 kaacce (3 4 B Henenro, Beero 102 4, 3 HuX 3 4—pe3epBHOE BpeMA)

Tema 1. [loBTOpeHue u yriyoJjenue 3Hanuii (184)

ATOMHO-MOJIEKYJIIDHOE y4deHME. BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYISIPHOTO CTPOCHUS.
KauecTBeHHBII ¥ KOJMYECTBEHHBIM COCTaB BellecTBa. MosipHas ¥ OTHOCHUTENbHAsS
MOJIEKYJISIpHAsI MacChl BEIECTBA. MOJIbHAs OJIS M MAcCOBast A0JIsI 2JIEMEHTA B BELIECTBE.
Crpoenne aroma. AtomHass opOurtanb. [IpaBuia 3amosHEHUs 3JEKTPOHAMHU AaTOMHBIX
opburaneil. BanentHsie anexkrponsl. [leproanueckuii 3akoH. POpMyIUpOBKa 3aKOHA B CBETE
COBPEMEHHBIX IIPEJCTABICHUN O CTPOCHHM aroma. VI3MEeHEHHE CBOWMCTB AJIEMEHTOB M HX
COCIMHEHUH B IIEPUOJIaX U IPyIIIAX.

XUMHYECKasi CBsI3b. OJIEKTPOOTPULIATENBHOCTh. Buapl xumuueckoil cBasu. MoHHas CBA3b.
KoBaneHTHas HenoJisipHas U MoJisipHas cBsi3b. OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHU3M
00pa30BaHUsl KOBAJEHTHOW MOJSPHOM cBsA3U. ['eoMeTpus Mojekynbl. MeTaundeckasi CBA3b.
BonoponHast cBs3b. ArperaTHble COCTOSHHS BELIECTBA. THIIBI KPUCTAJUIMUECKUX PEIIETOK:
aTOMHas1, MOJIEKYJIIpHasi, HOHHAsA, METAJIJINYECKASI.

Pacuets! no hopmynaMm u ypaBHEHUsIM peakuuid. ['a3oBble 3akoHbl. YpaBHeHue Knaiinepona—
MenpeneeBa. 3akoH ABoraapo. 3akoH OOBEMHBIX OTHOIIEHHMH. OTHOCUTENbHAs IMJIOTHOCTb
rasos.

Knaccugpukanuss XMMHYECKHX peakIUil M0 pa3iu4HbIM IMpHU3HAKaM CpaBHEHHs. M3MmeHeHue
CTETIEHU OKHUCIIEHUS 3JIEMEHTOB B COEAMHEHUAX. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUY.
Oxucnenne W BoccTaHOBIEHHE. OKHUCIUTENM W BOCCTAHOBUTENH. METOX 3IEKTPOHHOTO
6ananca. [lepmaHranar Kanus Kak OKUCIUTEb.



Baxneiimne Kiacchl HEOPraHWYECKHUX BEIIECTB. ['€eHeTHdecKas CBsA3b MEXIYy Kilaccamu
HEOpPraHU4ecKuX coequHeHni. Peakunu nonHoro oomena. I'maponus. pH cpenpl.

PactBopbl. CriocoObl BbIpaXEHHS KOJIMYECTBEHHOIO COCTaBa pacTBOpa: MaccoBasl J0Jis
(mpoLieHTHAss KOHLIEHTpAlMs), MoOJisipHas KoHueHTpanus. KosutowmHsie pacTBOpbl. OpdexT
Tunpans. Koarymsuus. Cunepesuc. KommiiekcHole coeaunenus. CoctaB KOMIUIEKCHOIO MOHA:
KOMIUIEKcooOpa3oBareb, auraiabl. KoopannanuonHoe ynciao. HoMeHkaTypa KOMIUIEKCHBIX
COCIMHEHUM.

JdemoHcTpaumnu.

1. OOpa3isl BEmECTB MOJICKYIISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHHSI.

2. Bosronka uoja.

3. Omnpenenenye KUCIOTHOCTH CPEIbl IPU NOMOIIY MHIUKATOPOB.

4. O dexr Tunnans.

5. O6pa3oBaHNEe KOMIUIEKCHBIX CO€AMHEHNUHN EPEXOTHBIX METAILIOB.

JlabopaTopHble ONBITHI.

1. Peaknuu noHHOrO 0OMeEHa.

2. CBoiicTBa KOJIJIOUTHBIX PACTBOPOB.

3. T'uaponus colieid.

4. [lonyyeHre 1 CBOMCTBA KOMIUIEKCHBIX COEUHEHUM.

IIpakTHyeckasi padora Ne 1. BelnmonHeHNe 3KCIEPUMEHTANIBHBIX 33144 110 TEME
«Peak1oHHas CIOCOOHOCTH BEIIECTB B PaCTBOPaX».

KonrtpoJubsHnas padora Nel o teme «OCHOBBI XUMHM».

Tema 2. OcHOBHBIE NOHATHS Oprannveckoi xumuu (134)

[Ipeamer opranmdeckoit xumuu. (OCOOCHHOCTH OPraHUYECKUX BEIIECTB. 3HAYCHHE
opraHnyeckoi Xumuu. [[puarHbl MHOTOOOpa3Hs OPraHMYECKUX BEIIECTB. YTIEPOIHBIN CKEIET,
€ro THIIBI: IIUKINYecKue, anukinyeckue. KapOouukindyeckiue U reTepouuKInYecKUe CKEJIEThI.
Bunel cBsizeli B MoJIeKyJaX OpPraHMYECKUX BEIIECTB: OJWHAPHBIC, JBOWHBIE, TPOMHBIE.
N3meHeHne sHepruM CBsI3eM MEXJy aTOMaMM YIJIEpOJA NMPU YBEIWYEHUU KPATHOCTH CBA3H.
HacplieHHble 1 HEHACBHIIEHHBIE COEAMHEHUS.

DNEeKTPOHHOE CTPOEHUE M XMMHUYECKUE CBSI3M aToMa yriepona. ['ubpuausauus opOutanei, ee
TUIIBI ISl OPFaHUYECKHX COoeluHeHuit: Sp3, sp?, sp. O6pasoBaHue G- U T-CBA3ell B MoNleKy/Iax
OpPraHUYECKUX COECIMHEHUM.

OCHOBHBIE TIOJIOKEHHUSI CTPYKTYPHOM TEOPUM OpPraHMYECKUX COCIUHEHUH. XHMHUYECKOe
ctpoenue. CtpykrypHast Gopmyna. CTpyKkTypHas U IpOCTpaHCTBeHHas uzomepus. M3omepus
yIJIEpoOJHOro  ckenmera. M3omepuss mnonoxenus. MexknaccoBas u3omepus.  Bunel
MIPOCTPAHCTBEHHOM M3oMepuu. Onruyeckas nzoMepus. OnNTUYecKUe aHTUNObl. XUPATbHOCTb.
XupanbHbl€ U aXUPATbHbIE MOJIEKYJIBI.

I'eomerpuueckas  u3zomepus  (yuc-,  mpanc-uzomepus). lomonorus.  ['omomnoru.
I'omonoruueckas pasHocTb. ['oMosOrnyecKue psiasl.

OnextponHbie 3¢ dekTsl. CrnocoObl 3amucedt peakuuid B opraHudeckod xumuu. Cxema u
ypaBHEHUE. YCloBuUA npoBeneHus peakiuii. Knaccudukanus peakiuii opraHMuecKux BEIIeCTB
[0 CTPYKTYpHOMY TIpHU3HAaKy: 3aMELIEHUE, IPUCOEAWHEHHE, OTILEIUICHHE. MeXaHU3MBI
peakuuii. CriocoObl pa3pbiBa CBsI3U yriaepo1-yriepoJ. CBOOOHbIE paauKaibl, HYKI€O(DUIbl 1
ANIEKTPO(UIIBI.

Knaccudukaruss opraHudeckux BemiecTB M peakiui. OCHOBHBIE KIACChl OpPraHMYEeCKHUX
coenuHeHuil. Knaccudukanus opraHudeckuX COEIWHEHUH MO (YHKIMOHAIBHBIM TPYIIIIaM.
DNEKTPOHHOE CTPOCHHE OPraHNYECKUX BEIIECTB. B3aMHOE BIMsSHUE aTOMOB U TPYIIT aTOMOB.
WunykTuBHBIE U Me3oMepHBId 3ddextol. IlpencraBnenne o pesoHance. Homenxiatypa
OpraHMYECKUX BEMIeCTB. MexayHapoaHas (CHCTEMaTHYeCKas) HOMEHKJIATypa OpPraHuYecKhX
BEILIECTB, €€ MNpUHIMNBI. PannonanbHas HoMeHKarypa. OKHCIEHHE U BOCCTAHOBIIEHHE B
OpraHUYEeCKON XUMHH.

JemoncTpanun. 1. Moaenu opraHuueCKUX MOJIEKYII.



Tema 3. YrueBogopoasl (25 1)

A n1 x a H b. Crpoenue wmonekynsl MeraHa. [lonarme o xondopmanusx. OOmas
XapaKTepUCTHKa Kiacca, (PU3MYECKHe M XUMHYECKHE CBOMCTBA (TOpEHHE, KaTaTUTHYECKOE
OKHCJIEHUE, TaJOreHUPOBaHUE, HUTPOBAHUE, KPEKUHT, MHUPOIH3). MexXaHu3M peakiuu
XJIOpUpOBaHUST MeTaHa. AJlikaHbl B npupoje. CHHTETHYECKHE CIIOCOOBI TOJYYEHHUS aJKaHOB.
Mertompl MOJTYYCHUS AITKaHOB u3 AJIKWJIT IO €HUIOB (peakuus Bropiia),
JIeKapOOKCHIIMPOBAHUEM COJIEH KapOOHOBBIX KHCIOT W D3JEKTPOJIU30M PAaCTBOPOB COJICH
KapOOHOBBIX KUCIIOT. [I[puMeHeHNe aTKaHoB.

Il m x 1o auxk aHu bl. O0mas XapakTepucTHKa Kiacca, (QU3HUYECKUE CBOMCTBA. BHIbI
n3oMmepun. HampspkeHHbIE M HEHAINPSHKEHHBIC HUKJIBI. XUMUYECKHME CBOMCTBA IMKIJIONPOTaHa
(ropeHue, TUIPUPOBAHHE, TPUCOEAMHEHUE TaJOT€HOB, TaJOr€HOBOJOPOJIOB, BOJBI) U
LUKJIOTeKcaHa (ropeHue, XJI0pupoBaHue, HUTpoBaHue). [loyueHne UKI0anKkaHOB U3 aJIKaHOB
Y TUTAJIOT€HAJIKAHOB.

A 11 k e H bl. OOmast xapakrepucTtuka kiacca. CTpoeHue MOJeKyibl dTHiieHa. Dusndeckue
CBOMCTBAa QJIKEHOB. I'eoMmerprueckas M30Mepus AIKEHOB. XMMHUYECKHE CBOMCTBA AJIKEHOB.
Peaknun mnpucoequHeHUsT 1O KPaTHOW CBSI3M — TUJPUPOBAHHUE, TaJOTCHUPOBAHUE,
TUApOTAIOTeHUPOBaHue, Tuaparamnus. [IpaBuno MapkoBHHKOBA W €ro OOBSCHEHHE C TOYKH
3peHus IEKTPOHHON Teopuu. BzaumoeiicTBue agkeHOB ¢ OpOMOM M XJIOPOM B ra3oBoil (aze
nwin Ha cBery. OKucieHHe alKeHOB (FOpeHHUE, OKHUCIIEHHWE KHCIOPOJOM B IPUCYTCTBUU
XJIOpUJa najuiaus, noja AelcTBreM cepedpa, OKUCICHUE TOPSIYUM MOJKUCICHHBIM PacTBOPOM
nepMaHraHaTa Kajus, okucieHue no Baruepy). Ilomumepusanus. IlonydeHue ankeHOB U3
QJIKaHOB, AJKWITAJIOI€HUJIOB U TUTaJoreHankaHoB. [[prMeHeHre sTuieHa u nponuieHa.

A nkxanmue H b Kiaccubukanus TueHOBBIX YriaeBoAopoJoB. ComnpsiKeHHbIE TUEHBI.
®u3nyeckue U XMMHUYECKHE CBOWCTBAa IMBUHWIA W u3ompeHa. 1,2- u 1,4-mpucoenrHeHue.
[Momumepuzanus. Kayayku. Bynkanu3zanus kayaykoB. Pe3una u 30ouuT. CuHTe3 OyTagneHa u3
OyTaHa W TaHOJIA.

A 1 x u H bl. OOmas xapaktepuctuka. CTpoeHHE MOJCKYJbl areTwieHa. dusznyeckue u
XMMHYECKHE CBOMCTBA alKMHOB. Peakiuy NpuCOeIMHEHMs TaJOreHOB, T'aJOr€HOBOJIOPOIOB,
Boabl. ['mapupoBanue. Tpumepuzauus U Jumepusanus anetwieHa. KucinotHele cBoiicTBa
QJIKMHOB C KOHIIEBOM TPOMHON CBsA3bIO. AneTwiniabl. OKHUCIEHHE aJKUHOB PacTBOPOM
nepmanranata kanus. [Ipumenenue aneruiena. KapOuaHblii METOJ MOJIydeHHUs aleTHIICHA.
[Muponu3z merana. CUHTE3 aIKMHOB AJIKMJIMPOBAHUEM alleTHIINIOB.

A p e H bI. [lonste 06 apomaruunocTH. [IpaBuno Xrokkesns. beH301 — cTpoeHHE MOJICKYJIBI,
¢usnueckue cpoiictBa. ['omonoruueckuid psin OeHzona. M3omepus auzamenieHHbIX OEH30JI0B
Ha TpuMepe KCWIoJoB. Peaknuu 3amemieHuss B O€H30JbHOM sifpe (TajoreHUpOBaHUE,
HUTPOBaHUE, alKuWiIupoBaHue). Peakuuu npucoenuHeHuss K OeHzony (TUApPUPOBAHHE,
xjopupoBanre Ha cBery). OcoOeHHOCTH XuMuU ankuiOeH3onoB. [lpaBuna opueHTaruu
3aMecTUTeNNe B peakuusax 3amenieHus. bpomupoBanue u HUTpoBaHUE Toiyousia. OKUCICHHE
QIKWJIOCH30JI0B pPAacTBOPOM TIEpMaHraHata Kaiusg. [ajnoreHupoBaHUE aNKWIOEH30JI0B B
6okoByto 11enb. Peakius Brop-

na—®uTTUra Kak MeToJ CHHTe3a alkmiOeH3070B. CTHUPON Kak MNpUMEpP HENpeaeabHOro
apOMaTHUYECKOTO COECIMHEHHUS.

[I[pupOTHBIEUCTOYHUKUYTIEBOIODPO A0 B. [Ipupoanblii 1 monyTHBIN HeTAHBIE
ra3bl, IX COCTaB, UCMOJb30BaHue. HeTh kak cMmech yrineBoaopoioB. [lepBuuHas u BTOpUYHAS
nepepabotka HepTH. Pudopmunr. KameHHbIH yros.
eHeTMuyecKasscCBIA3bMEXKAYPA3IUUYHBIMUKIACCAMUYTJIEBOAOPOL
o B. KauecTBeHHbIE peakiuu Ha HEMpPEAEIbHbIE YIIIEBOA0POIbI.
NanoreHonpou3BOAHBIEYTrJI€BOJOpO J0 B. Peakuuu 3amenieHrs rajoreHa Ha
TUAPOKCHII, HUTPOTPYIIY, LUaHorpynmny. JlelicTBUe Ha rajJoreHNpOU3BOJHBIE BOJAHOTO M
CIUPTOBOTO pacTtBopa Imenoyu. CpaBHEHUE PEAKIIMOHHOW CHOCOOHOCTH aJKHII-, BUHHII-,
(deHmT- 1 OeH3WITANIOTeHUOB. Vcmonp30BaHNe TajloreH MPOU3BOJHBIX B OBITY, TEXHHKE U B



cunre3e. IllonAatne 0  MarHuMOpraHudyeckux coeauHeHusx. [losydyeHue — ankaHoOB
BOCCTaHOBJIEHUEM

MOJIAJIKAHOB HOJ0BOJIOPOJIOM. MazHutiopeanuyeckue coeOuHeHUs..

JdeMoHcTpanuu.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'openue meraHa, 3TUJICHA, allETHUIICHA.

3. OTHOUIeHHWE METaHa, YTUJICHA, alleTUIeHa W OCH30Ja K PacTBOpaM IEpMaHraHaTa Kalus U
OpOMHOI BOJIE.

4. OxucneHue Tojyoja pacCTBOPOM NEpMaHTaHaTa KaJlus.

5. Ilonydyenue >TUiIeHa peakuen AeruapaTaluy 3TaHOJa, alleTHIIeHa —TUIPOJIM30M KapOuiaa
KaJIbIIHSL.

6. Ilomyuenue ctupoia AenoauMepU3allMeld MOJUCTHPOJIAa M HCIBITAHUE €ro OTHOIIEHHS K
pacTBopy IepMaHraHaTa Kajius.

JladopaTopuble onbIThl. CocTaBiieHrne MOJIENIe MOJIEKYJT aJJKaHOB. B3anmoielicTBue akaHOB
¢ 6pomom. CocTaBieHue MOIeNIel MOJIEKYJ HEMPEACTbHBIX COCTUHEHUN.

IpakTuyeckasi padora Ne 2. CocraBiieHre MOJIENICH MOJIEKYJT YTII€BOIOPOIOB.
IIpakTnueckas padora Ne 3. [lonydyeHue STHIIEHA U OTIBITHI C HUM.

KonTtpoJubHas padora Ne 2 o TeMe «YTII€BOIOPOIBD.

Tema 4. Kuciopoacoaepskamue opranudeckue coeanneHus (194)

C m u p 1 bI. Homenknatypa u m3oMepusi cnupToB. TOKCHYECKOE NEHCTBHE HA OPTraHM3M
MeTaHoJla U JTaHoja. Dusnueckue CBOWCTBA NPENENbHBIX OJHOATOMHBIX CIIMPTOB.
XUMHYECKHE CBOMCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIMH 3aMElIEHUs! THIPOKCUIILHON
IPYyIIBl Ha TAJIOTEH, MEKMOJIEKYJIIpHAs M BHYTPUMOJIEKYJISIpHAsA JErMApaTanns, OKUCICHUE,
pEeaKkUMK YIJIEBOJOPOJHOTO pajukana). AJKOroisaTsel. I'maponus, ankuiupoBaHHE (CHHTE3
npocThix 3¢upoB 1m0 Bumbsmcony). IIpoMbInuieHHBIH CHHTE3 MeTaHoJa. MHOTroaToMHbIE
CIMPTHI. DTWIECHIJIUKOJIb W TIULEPUH, UX (U3NYECKHEe U XUMHUYeckue cBoicTBa. CuHTE3
OUOKCAaHA W3 OTWICHIVIMKOJA. TOKCHYHOCTh JTHUIICHIIUKOJA. KadecTBeHHas peakuus Ha
MHOT0AaTOMHBIE cUPTHI. [IpocThie 3¢hupbl Kak U30Mepbl MPENeIbHBIX OAHOATOMHBIX CIIUPTOB.
CpaBHeHue uX (U3MYECKUX M XMMHMUYECKHMX CBOMCTB cO cnupTamu. Peakuus paciieruieHus
IPOCTBIX A3PUPOB HOTOBOJIOPOIOM.

® ¢ H 0 1 bl. HoMeHKnaTypa u u3omepusd. B3anMHOe BiMsHHME I'PyII aTOMOB Ha IpUMEpPE
¢denona. duznueckre M XUMUYECKHE CBOHCTBA (eHOoJa M Kpe3oJioB. KucioTHele cBoOMCTBa
(eHOJI0B B CpaBHEHMM CO cHUpTamMu. Peakuuu 3amemieHuss B O€H30JbHOM  KOJIbIIE
(ranorenupoBanue, HUTpoBaHue). Okucienue ¢GpeHonoB. KauecTBeHHblE peakiuu Ha (HEHOJ.
[Ipumenenue eHomna.

KapOoHUABHB E€COEAHUHEHH . DIEKTPOHHOE CTPOCHUE KAPOOHUIILHON T'PYIIIIBI.
Anpneruapl U ketoHbsl. dusnyeckue cpoiicTBa (opmanbaeruja, areranblIeruja, aleroHa.
Ilonamue o Kemo-eHOMLHOU — maymomepuu  KapOOHUNbHbIX — coeouneHuu.  Peakuuun
IPUCOEIMHEHNUS BOJbI, CHMPTOB, LMAHOBOJAOpoJda M Truiapocyibdura Hatpus. CpaBHEHHE
PEaKIMOHHOM CIIOCOOHOCTH alIbJETHUAOB U KETOHOB B PEaKUUAX NpucoeauHeHus. Peakuuun
3aMEIIEeHUsl aTOMOB BOAOPOJAa IpHU O-YIIEpPOAHOM aroMme Ha ranoreH. llommmepusanus
dbopmanpaerua u aueranpaeruna. Cunme3z cnupmos 63aumoolelcmeuem KapOOHULbHBIX
coedunenuti ¢ peakmugom I punvsapa. OKHUCIEHHE KapOOHWIBHBIX coequHeHui. CpaBHEHUe
OKHCIICHHsI allbJeTH/IOB U KEeTOHOB. BoccTaHoBieHHEe KapOOHMUIIBHBIX COCIMHEHHH B CIHUPTHI.
KadecTBeHHBIE peakiMM Ha ajbJerMAHYI0 Trpynny. Peaxyuu anv001bHO-KpOmMOHOBOU
koHOencayuu. OcobeHHocTH popmanpie-

ruja. Peakuus popmanbaeruna ¢ GheHoaoM.

KapOOoOHOBSB € KHUCIJO T Bl. DINEKTPOHHOE CTPOEHHE KapOOKCHIBLHOW T'PYIIIBI.
I'oMonoruueckuil psii MpelesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Dusnueckue
CBOMcTBA KapOOHOBBIX KHCJIOT Ha IMpHUMEpPEe MYpPaBbUHOW, YKCYCHOH, MPONHOHOBOIA,
NAJIBMUTHHOBOM M CTEapMHOBOM KHCIOT. XHMHUYECKHE CBOWCTBAa KapOOHOBBIX KHCIIOT.



Kucnorssle cBolicTBa (M3MEHEHNE OKPACKU MHJMKATOPOB, PEAKLIMU C aKTHBHBIMU METaJllIaMH,
OCHOBHBIMH OKCHJIAMH, OCHOBAHHUSMH, COJISIMHU). VI3MeHeHUe CHilbl KapOOHOBBIX KHUCIOT IPH
BBE/ICHUU JJOHOPHBIX U aKLENTOPHBIX 3aMecTuTenel. BzaumoneiicTBue kKapOOHOBBIX KUCIIOT CO
cnupTamu (peakuus srepudukanun). ['anoreanpoBanue KapOOHOBBIX KHCIOT B OOKOBYIO IETIb.
OcoOeHHOCTH MYPaBbHHOM KHCIOTHL. BakHelye npeacTaBuTeNn Kiacca KapOOHOBBIX KUCIOT
1 ux npumeHeHue. llosydyeHne MypaBbMHOM M YKCYCHOM KHUCJIOT B IIPOMBIIIJIEHHOCTH.
Bricime kapOoHoBbie KucinoTHl. lllaBeneBas kucinoTa Kak MPEACTaBUTENb JAUKAPOOHOBBIX
kucinoT. IlpeacraBieHne o HeNpeneNbHBIX W apoMaTHYeCKuX KucioTax. OCOOEHHOCTH HX
CTPOEHUS U CBOMCTB. 3HaUEHHE KAPOOHOBBIX KUCIIOT.
OYHKUHMOHAaNIbHBENPOMU3ZBOIHB EKapOOHOBSH XKHUCIIO T. [lomyuenue
XJIOPAHTUAPUIOB M aHTHIAPUIOB KHCIOT, WX Tuaponu3. [lomydeHune ClOXKHBIX 3PHUPOB ¢
HCI0JIb30BAHUEM XJIOPAHTUJPUIOB U aHTUAPHUAOB KHUCIOT. CIOXKHBIE A(PUPHI KaK H30MEpHI
KapOOHOBBIX KHCIOT. CpaBHeHHE (U3MUECKUX CBOMCTB M PEAKIIMOHHOM CHOCOOHOCTH
CIIOXHBIX 3()UPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. [ MIponu3 ciioxHbIX 3¢pupoB. CUHTE3
CIIOXKHBIX APUPoB (peHosnoB. CroxxHbIE PUPHl HEOPraHWYECKUX KUcCIoT. Hurpornuuepus.
Amuzpl. Conu KapOOHOBBIX KHCIIOT, UX TEPMUYECKOE Pa3jI0kKEHHE B MPHUCYTCTBUH ILEIOYH.
CuHTe3 KapOOHUIIBHBIX COEAMHEHUN Pa3JI0KEHUEM KaJIbIIUEBBIX COJIel KapOOHOBBIX KHCIIOT.
JdemoHcTpaumnu.

1. B3aumoieiicTBME HATPHS C ITAHOJIOM.

. OKHcneHne 3TaHoJIa OKCHIOM MEJIH.

. ['openne sranomna.

. B3aumoperictBue mpem-0yTUioBOTO CIIUPTA C COJSTHON KUCIOTOM.

. KauecTBenHas peakuysi Ha MHOTOATOMHBIE CITUPTHI.

. KagecTBeHHBIE peakiiy Ha (EHOIBI.

. OrnpenencHue anpAETruA0B MIPU MIOMOIIY KaYECTBEHHBIX PEAKIUH.

. OKHcIIeHne abaeTu0B IEPMaHTaHATOM KaJlus.

. [TomydyeHue cioXHBIX 3(HUPOB.

JlaGopaTopHble ONBITHI.

5. CBoJiCTBa ATUIIOBOTO CHHPTA.

6. CpoiicTBa rMueprHa.

7. CpoiictBa (penona. KauecTBeHHbIe peakiuu Ha ()EHOJIBI.

8. CroiicTBa (hopmaynHa.

9. CBOIICTBA YKCYCHOM KHCIIOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IpakTuyeckasi padora Ne 4. [Tonyyenue 6pomdTaHa.

IpakTuyeckas padora Ne 5. [lonyyenue anerona.

IIpakTnyeckas padora Ne 6. [TonydueHne yKCyCHON KUCIIOTBI.

IIpakTuueckas padora Ne 7. [lonyyenue stunanerara.

IIpakTnueckas paGora Ne 8. Pemenue 5SKCIepUMEHTaIBHBIX 337ad [0  TeMe
«Kucnopoaconepskamye opraHi4ecKie BEIECTBaY.

KonTtpoabsHnas padora Ne3 no reme «Kucnopoaconepxaiiye OpraHi4ecKiue BeIeCTBay.

O 00 ~NO N W

Tema 5. A30T- u cepocoep:kamue coeuHeHus (64)

Humpocoeounenus. Snexkmponnoe cmpoenue numpoepynnwl. llonyuenue HumpocoeouHeHuu.
B3pb161tal’l’Zbl€ eeulecmeda.

A M u H bI. U30Mepust amunoB. [lepBuuHble, BTOpHUHbIE U TpeTUYHBbIe aMUHBL. Duznueckue
CBOMCTBa MPOCTEHIINX aMUHOB. AMUHBI KaK OpraHnueckue ocHoBaHUs. CoM alKHUIaMMOHHSL.
ANKWIMPOBAaHUE M alWIMpPOBaHWE aMUHOB. Peaknuu aMHUHOB C a30THUCTONW KHUCIIOTOM.
ApoMarnyeckiue aMUHBI. AHWIMH. B3auMHOE BIMSHUE TPYII aTOMOB B MOJIEKYJe aHWJIMHA.
XUMHYECKHE CBOWCTBA aHUIIMHA (OCHOBHBIE CBOICTBA, PEAKIIMH 3aMEIICHHS B apOMaTHUECKOe
PO, OKHUCIICHUE, ayunauposanue). [uazocoeounenus. TlonydeHrne aMHUHOB M3 CIHUPTOB H
Hutpocoenunenuil. [[pumenenne anunaa. Cepoopranndeckue coequHenus. [IpeacraBnenue o



CepOOPraHNYECKUX coeqUHEeHUsAX. (OCOOEHHOCTH HMX CTPOCHHS M CBOWCTB. 3Ha4YCHHE
CEPOOPraHNYECKUX COCTUHECHUI.

I'etepouukuas. Oypad U NUppoJl KaK NPEJACTABUTENN MSATUUWICHHBIX T'€TEPOLUKIIOB.
DNEeKTPOHHOE CTpOEHHE MOJIEKYabl mupposia. Kucnotuelie cBoicTBa nuppoda. [lupuann kak
IIPEICTABUTEND HIECTUUWIEHHBIX T€TEPOLUKIIOB. DIEKTPOHHOE CTPOECHUE MOJIEKYIIbl TUPHUINHA.
OcHOBHbIE CBOWMCTBa NUPUJMHA, PEAKIUH 3aMELIEHUS C apOMaTUYECKUM  SAPOM.
[IpeacraBnenne 00 wuMHAa30je, NUPUIWHE, TypUHE, ITYPUHOBBIX H MHPUMHIUHOBBIX
OCHOBAHUSX.

JdemoHcTpaumnu.

1. OcHOBHBIE CBOMICTBA aMUHOB.

2. KauecTBeHHbIE peaKkIM1 HA aHUJIMH.

3. AHWIMHOBBIE KPACUTEIH.

4. O0Opa3Iibl reTePOIMKINIYECKUX COSTUHEHUH.

JlabopaTopHble onbIThbl. KauecTBeHHbIE peakly Ha aHUJIUH.

IIpakTnueckas paGora Ne9. PemieHue AKCHEpUMEHTANbHBIX  337ady IO  TeMe
«A3soTCcoaepKalye OPraHudeCcKre BEIIECTBAY.

Tema 6. Buonornyecku akTuBHble BemecTsa (144)

Ku p b1 Kak cioX)HBIE A(DUPHI TIIMIIEPUHA U BBICITUX KAPOOHOBBIX KUCIOT. OMBUICHHE KUPOB.
IMaaporenun3zanust >kupoB. Mpljia KaK COJM BBICIIMX KapOOHOBBIX KHUCIIOT.

Y rueso xbl. MoHo- 1 qucaxapuasl. @yHKIMM yrieBoAoB. bruonorudeckas poJib yriieBOoI0B.
I'moko3a — ¢u3nyeckue cBOWCTBA, JMHEHHas W LMKIWYECKas (opMbl. Peakiuu IIroKO3bl
(okucIieHne a30THOM KHUCJIOTOW, BOCCTAHOBJIEHHWE B IIECTUATOMHBIN CHHUPT), KaueCTBEHHBIE
peaknuu Ha TIOKo3y. bpoxenue rimoko3bl. dpykTo3a kak wm3omep TUIIOKO3bl. Pubo3a u
ne3okcupudo3a. Ilonsamue o enuko3uoax.

Jducaxapunasl. Caxapo3a Kak NPeICTABUTENb HEBOCCTAHABIMBAIOLIIUX HACAXapHJIOB.
Manvmosa u nakmo3sa, yennobuosa. I'naponus nucaxapuaoB. [lomydenne caxapa U3 caxapHou
CBEKJIBI.

[Tonwucaxapu asl. Kpaxman, rmkores, neiunoiosa. KauecTBeHHas peakiys Ha Kpaxmall.
I'maponus nonucaxapuios.

HyxneunoBbiekuciaoTsl. Hykneozunsl. Hykieoruasl. HykinenHoBe KUCIOTBI Kak
npupoansie nosmumepsl. Ctpoenue JJHK u PHK. I'maponu3 HyKI€MHOBBIX KHCIIOT.
AMUHOKUC IO T Bl Kak aM(poTepHble coeuHeHns. Peakiuy ¢ KUCI0TaMu U OCHOBaHUSIMU.
O6pazoBanue cinoxHbIX 3pupoB. [lentuapl. [lenTuanas cBA3b. AMUTHBIN XapaKTep MENTHIHON
cBs3u. ['unponus nentunoB. benku. I[lepBuunas, BropuyHas U TpEeTUYHASI CTPYKTYPhI OEJIKOB.
KauecTBeHHbIE peakiuu Ha OETKU.

JdemMoHcTpanum.

1. PacTBOpUMOCTB yIJ1€BOJOB B BOJIE U ITAHOJIE.

2. KayecTBEHHbIE pEaKIMU Ha TIIIOKO3Y.

3. O6pa3supl aMHHOKHCIIOT.

JladopaTopHbie ombIThl. 11. CBolicTBa ritoko3bl. KadecTBeHHas peakuus Ha TIJIFOKO3Y.
Omnpenenenre Kkpaxmaia B MpoAyKTax nutanus. 12. [[BeTHbIe peakuiuu 6ETKOB.

Konrtposabnasi padora Ne 4 mo Teme «A30TcofepKamipe U OHOJNIOTUYECKH aKTUBHBIC
OpraHUYECKHE BEILIECTBAY.

Tema 7. BoicokomoJieKyasipHbIe coequHeHust (44)

[TonsiTue 0 BBICOKOMOJIEKYJSIPHBIX BemlecTBax. llomuMepusanus M HOJMKOHJEHCAIUS Kak
METOJbl CO3JaHUS MOJUMEpPOB. OnactoMepbl. IIpUpPOAHBII W CHHTETHYECKUH Kaydyk.
Cononumepusanus. CoBpeMEHHbIE IUIACTUKH (TIOJIMITHIICH, MOJHUIPOINWIEH, HOIMCTUPOII,
MOJIMBUHUIXJIOPH, (ropomiact, mnonudTHIEHTEepedTanaT, akpui-0yTaJIueH-CTUPOJIbHBINA
IUTACTHK, MoMKapOoHatel). [IpupoaHbie U CUHTETHYECKHE BOJIOKHA (0030p).



Hemouncrpamun. 1. O6pa3usr mnactukoB. 2. Kosmreknwst BonokoH. 3. IlonmukonaeHcarus
STHJICHTIJIUKOJIS C TepedTaneBoil KHCIOTOM.

JlaGopaTopHusblie onbIThl. 13. OTHOLIEHNE CHHTETHYECKUX BOJIOKOH K PAacTBOpaM KHUCIOT U
LIEI0YEH.

IIpakTnueckas padora Ne 10. Pacnio3HaBaHue MIIaCTUKOB.

IIpakTnueckas padora Ne 11. Pacnio3HaBaHue BOJIOKOH.

11 kaacce (3 yaca B HegeJo, Bcero 102 yaca)
Tema 1. Hemetamnnl (31u)
KnaccudukamussHeopraunmdyecKH XBEI €CT B. DIEMEHTb METAUIBI U
HEMETaJUIbl U UX ToJIokeHue B [leproauyeckoit cucteme.
B o 1 o p o n Ilonyuenue, pusnyueckue U XUMUUYECKHE CBOMCTBA (peakluu ¢ METaUIaMu U
HEMeTaJlJJaMH, BOCCTAaHOBJIEHUE OKCUJIOB U cosiei). ' mapupl. TONIUBHBIE 2IEMEHTHI.
I'anor e n bl O6mas xapakrepucTuka noArpymnmbl. Gusndeckrne cBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH HM3MEHEHHS] OKHUCIUTEIHHOW aKTUBHOCTH TaJIOTEHOB B COOTBETCTBUU C MX
MOJIOKEHUEeM B Tiepuoanyeckod TaOmmie. [lopsgok BBITECHEHHS TajJOreHOB W3 PacTBOPOB
rajoreHusoB. OcobGeHHOCTH XUMUU (Topa. XJIOp — TOJYYCHHE B TMPOMBIILUICHHOCTH H
nabopaTopuy, peakiuu ¢ MeTaulaMH U HeMmeTaulamMu. B3anmopeiicTBue Xjopa ¢ BOJAOUW H
pactBopamu mienoueit. Kucmopoaasie coemuuenus xiaopa. [ MmoXiaopuTel, XJI0pat U mepxJIopaThl
KaKk TUMUYHBIE okuciuTenu. OcoObeHHOCTH XUMUU OpoMa W mojaa. KadecTBeHHas peakius Ha
ron. ['asoreHoBo-
JOpOJBl — TIOJNyd€HHE, KUCIOTHBIE M BOCCTAHOBHUTENbHBIE cBOMCTBA. CoJisiHas KHUCIOTa W €€
cosm. KauecTBeHHBIC peakiiny Ha TaJOTeHU-HOHBI.
DNeMEeHTHNOATrPYyNMNB KHUCIODPO Aa. OOmas xapakTepucTUKa MOATPYIIIbI.
duznyeckue CBOMCTBA MPOCTHIX BemecTB. O30H Kak auIOTponHas MoIupUKalUg KHCIOpPOJa.
[Tonyyenne o30Ha. O30H Kak oxuciautTenb. l[lo3uTuBHAs W HeratuBHas pPOJb O30HA B
okpyxatomen cpeae. CpaBHEHHE CBOMCTB 030HA U KUCopoaa. Boga u nepokcua Bogopoaa Kak
BOJIOPOJIHBIE COEIMHEHMsI KHUCIOpoJla — cpaBHeHHe cBoiicTB. Ilepokcun Bojopona kak
OKHUCJIUTEJb U BOCCTA-
HoButenb. llepoxcuapr MeramnoB. Cepa. AsnoTponus cepbl. Du3nyecKue U XUMHUYECKUE
CBOMCTBa cepbl (B3aUMOJCICTBHE C MeETaulaMd, KHCJIOPOJIOM, BOJOPOJOM, PacTBOPaMU
miesiove,  KucioTamu-okuciaurensiMu).  CepoBojopos, —  TOJy4eHUE, KHCIOTHBIE U
BoccTaHOBUTENbHBIE cBoWcTBA. Cynbhuasl. CepHHCTBIM Ta3 KaK KHCJIOTHBIM  OKCHIL.
OxucnuTenbHble U BOCCTAHOBUTENIbHBIE CBOMCTBA cepHUCTOro rasa. llomydeHue cepHHCTOTO
ra3a B MPOMBIIUIEHHOCTU U Jabopartopun. CepHuUcTasi Kuciora u ee coiu. CepHbId aHTHIPHI.
Cepnas kucnota. CBoiicTBa KOHIEHTPUPOBAHHON U pa30aBIIeHHON cepHOI KUCIOTHL. JlelicTBue
KOHLIEHTPUPOBAHHON CEpPHOM KHUCIOTHI Ha caxap, METajulbl, HEMETalUlbl, CYyIb(QUIbL.
Tepmuueckas ycToitunBocTh cynbhaToB. KauecTBeHHas peakiius Ha CEPHYIO KUCIOTY U €€ COJIH.
Tuocepnas kucioma u muocyib@amol.
A3oTuerocoenuHEeHHU s. JJIeMEeHThl NOArpynmbl azora. OO0Imas XapakTepucTHUKa
noarpynnbl. Pusnueckue CBOWCTBA MpOCThIX BemecTB. CTpoeHHe MOJIEKYNBl —a3oTa.
®dusznueckue M XMMHYECKHE CBOWCTBAa a3oTa. [lodmydeHwe a3ora B NPOMBIILIEHHOCTH U
naboparopun. Hutpuapl. AMMHak — ero moiydeHue, GU3NYecKue U XUMUYECKHE CBOMCTBA.
OcHOBHBIE CBOWCTBa BOAHBIX pacTBOpoB aMMuaka. Conu ammonus. [loBeaenue coneit aMMoHuUs
NPy HarpeBaHWM. AMMHMaK Kak BOCCTaHOBHUTENb. lIpumeHenune ammuaka. OKCUAbl a30Ta, HX
nonyueHue u cBoictBa. Oxcun azota(l). Oxwucnenume oxcuma azota(ll) xucraopomom.
Humepuzanus okcuaa azota(IV). Aszotuctas xkucnora u ee coiu. HUTpUTH Kak OKHCTUTENU U
BOCCTAaHOBHUTENHN. A30THAas KUCIOTa — (U3NYECKHE M XUMHUYECKHE CBONCTBA, TMOJYYCHUE.
OTHolIeHHE Aa30THOM KHUCIOTHI K MeTaulaM M HeMeTaulaM. 3aBHUCUMOCTb MPOJYyKTa
BOCCTAHOBJIEHUS a30THOM KHCJIOTBI OT AaKTUBHOCTHM Me€Taula M KOHLEHTPALMU KHUCIOTHI.
Tepmuueckasi ycTOMUMBOCTh HUTPATOB.



DdochopuerocoeaquHeHHu s Ammorporus pocopa. Xumudeckue cBoiictBa (ocdopa
(peakuuu ¢ KHUCIOPOJAOM, TajJOreHaMH, METaJUIaMH, CJIOXHBIMU BELIECTBAMU-OKHCINUTEISIMH,
menoyamu). [Tomydenue u npumenenue docdopa. Pochopusiii anruapua. Oprodochopuas u
MeTadochopHas KUCIOTH U uxX conu. KauectBeHHas peakuus Ha opTtodochatsl. Paznoocenue
opmogocgoproti kucromol. Ilupopocghopras kucroma u nupoghocgpamor. @ochunpl. Dochus.
Xnopuowl pocghopa. Okcuo gocpopa(lll), pocopucmas xucroma u ee conu.

Y ruep o n Amrorponusi yriaepona. CpaBHEHHE CTPOSHHS W CBOMCTB rpaduTa M anmasa.
Oymieper kak HoBas MoJekyisipHas (opma yriepona. I'paden kak MoHOcHoi rpadmura.
VYrinepoaHele HaHOTPYOKH. Yrojib. AKTUBHUPOBAHHBIM yrojib. AzacopOuusa. XuMHUYECKUE
croiictBa yrisa. KapOumel. ['maponms kapOupa kamblus W KapOuma amroMuHusA. KapOwuier
MEePEXOHBIX METAIOB KaK CBEpXIpouHble Martepuanbl. Oxcuabl yriepoga. OOpa3zoBaHue
yYrapHOro ra3a IpU HEMOJHOM CrOpaHUM YIiid. YToJlb M yrapHbIl ra3 Kak BOCCTAHOBUTEJH.
Peaxmus yrapuoro rasa ¢ pacrutaBamu mienoueit. Cuate3 popMuaToB U OKCAIaTOB. Y TIICKUCIBIN
ra3. YroJyibHas KMcoTa u ee conu. [loBenenne cpeaHux 1 KUCIIbIX KapOOHATOB MPU HArpeBaHUH.
K p e M 1 u i1. CBolicTBa mpoCTOTO BemiecTBa. Peaknuu ¢ XJI0pOM, KUCIOPOJOM, pacTBOpaMu
miesioyei. OKCua KpeMHHS B NMPUPOJIE M TexHUKe. KpeMHueBble KUCIOThI U UX coiu. ['uaponus
ciikatroB. CujiaH — BOJOPOJIHOE COEAMHEHNE KPEMHHUSL.

b o p. Oxcun 6opa. bopnas kucnora u ee comm. bypa.

Jemoncrpanumn. 1. I'openune Bogopona. 2. [loxydenue xmopa (onbIT B npoOupke). 3. OnbITH €
OpomHOI Boso#. 4. OKuCIUTENbHBIE CBOMCTBA pacTBOpa rumnoxyiopura Hatpus. 5. [lnaBnenue
cepel. 6. I'openmne cepsl B kucioponae. 7. B3aumoneiictBue xene3a c¢ cepoil. 8. T'openue
cepoBojiopona. 9. Ocaxaenue cynbhumoB. 10. CpoiictBa cepHuctoro rasza. 11. lelicTBue
KOHIICHTPUPOBAHHOM CEpHOM KUCJIOTHI HA MeJb U caxapo3y. 12. PacTtBopeHne amMuaka B BOJIE.
13. OcHoBHBIE CBOMCTBa pacTBopa ammuaka. 14. KatanuTuueckoe okucieHue ammuaka. 15.
[Tonydyenue oxcuaa azora(ll) u ero oxucnenue Ha Bo3ayxe. 16. JleiicTBUE a30THOM KUCIOTHI HA
Menb. 17. Topenne docdopa B kuciopoae. 18. IlpeBpamenue kpacHoro ¢ocdopa B O€bIil U €ro
cBeueHne B TemHoTe. 19. BaummopeiictBue docdoproro anrumpuaa ¢ Boaou. 20. ObOpasipl
rpaduta, anmasa, kpemaus. 21. ['operue yrapuoro raza. 22. TyiieHue TIaMeHHU YTIEKHCIIBIM
razom. 23. PaznoxxeHue mpamopa.

JlaGopatopubie onbIThl. 1. [lonydeHne xjopa U U3ydeHHE €ro CBOMCTB. 2. O3HAKOMIJIEHUE CO
CBOMCTBaMU xJiopcojepxkaiux otOenuBareneil. KauecTBeHHast peakiys Ha rajJoreHua-uoHbI. 3.
CpoiicTBa Opoma, moma M uxX coJsieid. PaszmoskeHue mepokcuaa Bojopoaa. OKuCICHUE HOIU-
HOHOB TIEPOKCHUJIOM BOJIOpOJa B KHUCHOW cpene. 4. M3ydeHue CBOWCTB CEPHOM KHUCIOTHI U €€
cone. 5. M3ydyeHue CBOMCTB BOJHOrO pacTBopa ammuaka. 6. CBoHCTBa COJIe aMMOHUSL.
KauectBennas peakuust Ha d¢ocdar-uon. 7. KauectBeHHass peakuus Ha KapOOHAT-HOH.
Pasnoxxenue ruapokapOonara Hatpus. 8. McnbiTaHue pacTBOpa CUIMKATa HATPUS UHAUKATOPOM.
9. O3HakomiieHHE ¢ 00pa3liaMy TPUPOIHBIX CHIIUKATOB.

IIpakTuueckas padora Nel. Ilonyyenue Bogoposa.

IIpakTnueckas padora Ne 2. [TonydyeHue XJI0poBOJAOPOIA U COJITHON KUCIOTHI.
IIpakTnuyeckas padora Ne 3. [lonydeHre aMMuaka U U3y4E€HHUE €TI0 CBOMCTB.

IIpakTnyeckas padora Ne4. [lonydenue yriaekucnoro rasa.

IIpakTnueckas padora Ne 5. BrinonHeHne dKCIIEpUMEHTANTBHBIX 3a/1a4 110 TeMe «HemeTanasy.
Kountpoabsnas padora Nel o reme «Hemeramiby.

Tema 2. Metassi (304)

ObmuinoO30poIeMeHTOB—MeTaauao B. CBoiicTBa MPOCTHIX BEIIECTB-METAIIOB.
Mertannudeckue Kpuctamnueckue pemieTkd. CriiaBbel. XapaKTepUCTHKa Hanbosiee M3BECTHBIX
cruiaBoB. [lonmydeHne u npuMeHeHHE METaIIOB.

Hle rodyHBIEMETaJabl— O0IIas XapaKTepUCTUKA MOATPYIIBI, XapaKTePHbIE PEAKIIUU
HaTpust U Kanus. CBOHCTBa mIETOYHBIX MeTauioB. llomydenue mienovynsix MmeramioB. Coma u
eAKUi



HaTp — BaXHEHUIIME COCAVHEHUS HATpusd. bepuiumii, MarHui, IEJI0YHO3EMEIBHBIC METAJLIbI.
Marnuii 1 KanblMii, UX 0O0INas XapaKTepUCTHKAa Ha OCHOBE MOJIOKEeHUs B llepuommueckoi
cucreme snementoB JI. M. MenneneeBa u crpoeHus aromoB. [lomydenue, ¢usnyeckue u
XUMUYECKHE CBOICTBA, NMPUMEHEHUE MarHus, KalblUsg W MX COEAMHEHHH. AMQOTEpHOCTH
oKcHIa M THIApokcuaa Oepuiums. YKecTKocTh BOIBI M crocoObl ee ycrpaneHus. Okpacka
IJIAMEHU COJISIMU IIEJIOYHBIX U IIE€JI0YHO3EMENIbHBIX METAIIIIOB.

A 110 M u H U U PacrpocTpaHeHHOCTh B Tpupoie, (pu3mueckrne M XUMHUYECKHE CBOMCTBA
(OTHOILLIEHHE K KHUCIOpOJy, TajoreHaMm, pacTBOpaM KHUCIOT U IIEN0Yel, altoMOTepMus).
AmdoTrepHOCTh OKcHaa W ruapokcuaa amomuuus. Comm amomunus. llomHoe pasnoxeHue
BOJIOW cOJIEH alIOMHUHUS CO CIAOBIMM JIBYXOCHOBHBIMU KHCJIOTaMH. AJIFOMMHATBI B TBEPIOM
Buje U B pactBope. [Ipumenenue amomunus. Coeounenus anOMUHUs 6 HUSUWUX CIENeHsX
OKUCTIEHUS.

OnoBowucBMHH e U Du3nyecKue U XUMHUECKHE CBOWCTBA (pEaKLHUU C KUCIOPOIOM,
kucinotamu), npuMmeHeHue. Comnu onosa(ll) u ceunma(ll). CBUHIIOBBIN aKKyMYJISITOP.
MeTannenoOOYHB XNOAT pYyH N OcoOEHHOCTH CTPOEHUSI AaTOMOB NEPEXOIHBIX
METaJJIOB.

X p o M. ®usznueckre CBOWCTBA, XMMHUYECKHE CBOMCTBA (OTHOIICHHE K BOJSHOMY Tapy,
KHCTIOPO/ly, XJOpY, pacTBOpaM KHCIOT). V3MeHeHHe OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX U
KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHJIOB M THAPOKCHJIOB XpOMa C POCTOM CTETEHU OKHUCICHHSL.
AmpoTtepubie cBoiicTBa okcuaa u ruapokcuna xpoma(lll). Oxucnenue coneit xpoma(lll) B
XpomaTbl. B3anMHble mepexoabl XpOMaToB M AMXPOMaroB. XpoMaTbl M JUXPOMAThl Kak
OKHUCJIUTEIH.

Ma pr aH e — Quaniyeckie U XMMHYECKHE CBONCTBA (OTHOLIEHHE K KUCIOPOAY, XJIOpY,
pactBopam kucioT). Okcua mapranna(lV) kak okucnurens u kataauzarop. [lepmanranar kamus
KaK

okucnutenb. Maneanam(VI) kanus u e2o ceoticmaa.

K e 11 e 3 0. Haxoxnenue B mpupojie. 3HaueHUE xKeme3a Uil opraHu3Ma yeiaoBeka. Ousndeckue
cBoiicTBa kene3a. CruiaBel JKelle3a C  YIVIEPOJOM. XHMHYECKHE CBOMCTBA Keje3a
(B3aMMOJICCTBHE C KHUCIOPOJOM, XJOPOM, CEpOH, yrieM, KUCIOTaMH, PAcTBOPAMU COJICH).
CpaBHEHHME KHCIIOTHO-OCHOBHBIX M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB THMIAPOKCHIA
xene3a(ll) u ruapoxcuna xenesa(Ill). Comu xeneza(Il) u xenesa(Ill). Meroasr nepeBoaa cosei
xene3a(ll) B

cosmm xene3a(lll) m o6parHo. OkucnuTensHbIe CBoMCTBa coenuuenuid xene3za(lll) B peakmusax ¢
BOCCTaHOBUTEISAMH (MOAUIOM, Meaplo). lluanuanble komruiekchl >kene3a. KauecTBeHHbIE
peakuu Ha wonbl xene3a(ll) u (11I).

Me n b. Haxoxzaenue B mpupojae. Ousndeckrue U XMMHYECKHE CBOMCTBa (B3aMMOJICHCTBHE C
KHCIIOPOJIOM, XJIOPOM, cepoil, kuciaotamu-okucnutensimu). Conu meau(Il). Menusiii kymopoc.
Ammuakatel Meau(l) u meau(Il). Ilomyyenue oxcuma memau(l) BoccTaHOBIEHHEM THAPOKCHAA
menu(1l) rimroko3omn.

Cepe 0po. Dusnueckue U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C CEPOH, XJIOPOM,
KHCTOTaMH-OKucIuTeNnsiMu). OcaxaeHue okcuaa cepedpa mpH JIEHCTBUU ILIEJIOYH HA COJIU
cepebpa. AMMHaKaThl cepedpa Kak okucnuTenu. KauecTBeHHas peakiysi Ha HOHBI cepedpa.

3 010 T 0. Pusznyeckue U XUMHUUECKUE CBOMCTBA (B3aMMOJIEHCTBHE C XJIOPOM, «IIapcKOn
BOAKOI». CriocoObl BBIIETEHNUS 30JI0TA U3 30JIOTOHOCHON TOPOIBI.

IT u 1 x. Pu3nyeckue U XUMUYECKHE CBOWCTBA (B3aMMOAEUCTBUE C raJIoreHaMH, KHCIOPOAOM,
Cepoii, pacTBOpaMH KUCJIOT U 1eio4ent). AMGPOTEpHOCTb OKCHJIA M THJIPOKCHU/IA IIMHKA.

P Ty T 5. [IpeacraBneHue o CBOMCTBAX PTYTH U €€ COCAUHEHUSX.

Hemoncrpanun. 1. Komnexkuusa merannos. 2. Komneknus MuHepanoB U pya. 3. Kosmexnus
«Amomunuity. 4. Komnekuus «Kene3o u ero cruassl» 5. BzaumoaeiictBue HaTpus ¢ BoJOH. 6.
OxpamuBaHue TUJIaMEHU CONSMHU  IIENOYHBIX H  IEJOYHO3EMENbHBIX METaioB. 7.
B3aumopeiictBue kanbius ¢ Bojoil. 8. [lnaBnenue amomunus. 9. BzaumonaelicTBue antoMUHHS
co menoysto. 10. B3aumopeiictBue xpoma c coisiHOW KucioTod Oe3 poctyma Bo3ayxa. 11.



Ocaxnenue rugpokcuna xpoma(lll) u okucnenue ero nepokcuaom Bojgopoxaa. 12. B3aumubie
IIepexo/ibl XpoMaToB U AuxpomMaros. 13. Paznoxkenue nuxpomara amMmoHus. 14. AmoMoTepMus.
15. Ocaxnenne runpokcuna xene3a(lll) u okucnenue ero Ha Bo3myxe. 16. Beinenenue cepedpa
U3 €r0 COJICH JEMCTBUEM MEIU.

JladopaTopHble onbIThL. 10. OkpanmBanue MmiaMeH!u COCTUHEHUSIMH IIETOYHBIX MeTaIoB. 11.
O3HakOMJIEeHHE C MHHEpJIaMH M BA)XKHEHIIMMM COEJUHEHHUSMM IIENOYHBIX METauloB. 12.
CpoiicTBa COEIMHEHUH IIENOYHBIX MeTawioB. 13. OkxpamMBaHue IUIAMEHU  COJIIMHU
LIeJIOYHO3eMENbHBIX MeTayioB. 14. CpoiictBa MarHus M ero coeauHeHuid. 15. ColicTBa
coenuHeHuil Kanbuus. 16.Kectkocts Boabl. 17. B3aumoneicTBue altOMHHUS C KUCIOTAMU U
menoyamu. 18. AmdorepHbie cBoicTBa ruapokcuaa amomunus. 19. Ceoticmea onosea, ceunya u
ux coedunenuu. 20. CoiictBa coyieii xpoma. 21. CpolicTBa MapraHiia U €ro coeiuHeHuil. 22.
N3yuenne munepanos xenes3a. 23. CpolicTBa xene3a. KauecTBeHHbIE peaKkllMM Ha MOHBI JKeje3a.
[Tonyuenue oxcunma meau(l). 24. CpoiicTBa Meau, ee cIjIaBoB U coeAuHeHui. 25. CBoiicTBa
IUHKA U €TI0 COeIUHEHUN.

IpakTHyeckas padora Ne6. [lomyyeHue ropbkoit com (CEeMUBOIHOTO Cyiab(aTa Maraus).
IMpakTuyeckas padora Ne 7. [TonydyeHue amroMOKaIuEBhIX KBACIIOB.

IIpakTnueckas padora Ne8. BrinosiHeHHE 3KCIEpUMEHTAIBHBIX 3a1ad Mo TeMe «MeTamisl
TJIaBHBIX MOATPYII.

IIpakTuyeckas padora Ne9. [TonydyeHne megHOTrO Kyrnopoca.

IpakTuyeckas padora Nel0. [TonydyeHue Kene3HOro Kyrnopoca.

IIpakTuyeckass padora Ne 11. BrimonHeHne >KCepUMEHTANBHBIX 3a7a4 10 TeMe «MeTtasuibl
MOOOYHBIX TTOTPYIII.

KonTtpoJubHas padora Ne 2 o reme «MeTaubi.

Tema 3. CTpoenune atoma. XumMuyeckasi CBsi3b (89)

Ctpoenueartoma Hykmasl. M3oTonel. Tumnel pagnoakTuBHOTO pacnaga. TepMosaepHbIi
cunte3. [lonydenne HOBBIX 37eMeHTOB. fnepHble peakiuu. CTpoeHHe IEKTPOHHBIX 000JI04eK
atomoB. [IpencraBieHue o KBaHTOBOW MexaHuke. KBaHTOBbIE umcia. ATOMHBIE OpOHMTAIIH.
Pagnyc aroma. D11eKTpOOTPUIIATETBHOCTD.

XM MUYECKaAasncB A3 b Buasl xumuueckoil cBs3u. KoBajeHTHas CBsi3b U €€
XapaKTePUCTUKHU ([UIMHA CBSI3U, MOJSPHOCTb, MOJISIPU3YEMOCTb, KPaTHOCTh CBsi3u). MoHHas
CBs3b. MeTaimnueckast CBs3b.

CTtTpoeunuertsBepas X T e i Kpucrammuueckue u amopdusie Tena. Turbl
KPUCTAILIMYECKUX  PEHIeTOK METaUIOB U HMOHHBIX COEIUHEHHH. MeXMOoJIeKyIspHbIe
B3auMo/ieiicTBUs. BoopoaHas cBs3b.

Hdemoncrpanuun. 1. Kpucraminyeckue pemetku. 2. Moaenu MoJeKy.

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYecKHUX peakumii (1749)
TennoBo#WodPdbekTXUMHUUYUECKONDPEaKI U U DHIOTSPMUYECKUE U
sK30TepMHUUeckue peakuuu. 3akoH [ecca. Temmora oOpa3oBaHMs BellecTBa. JHEPTUs CBS3U.
[Tonsitue 06 sHranbnuu. [loHsTHE 00 3HTpOonUU. BTOpoil 3akoH TepMOAUHAMUKU. DHEPrus
['u66ca 1 kpuTEpUNU CaMOTIPOU3BOILHOCTH XUMHYECKON PEaKIUU.
CKOpPOCTHPXMMHUUYECKHUXPEAKIHUMNU ee 3aBUCUMOCTb OT IPUPObI pEarupyroLnx
BEILIECTB, KOHIIEHTPALIMM PEAareéHTOB, TEMIIEpaTypbl, HAJIM4YUs KaTajau3aropa, IUIONIaax
MOBEPXHOCTH PEArupyrolIuX BeIIecTB. 3akoH JaeicTByromux wMacc. [IpaBuno Baut-T'odda.
[Tonsitne 00 SHepruuM akTUBALMK M 00 PHepreTndeckoMm mpoduie peakiuu. ['OMOTeHHBIN U
reTeporeHHbi kKatanui. [IpuMepsl KaTalIUTHUUECKUX MPOLECCOB B TEXHUKE U B IKHUBBIX
opraan3Max. @epMeHThI KaKk OUOJIOTHUECKHE KaTaIn3aTOPHI.

OO6paTtuMblepe axknuun Xumudaeckoe paBHoBecue. [Ipunnun Jle [Hlatense. Koncranta
paBHOBecus. PaBHoBecue B pactBopax. KoncranTel nuccommanuu. Pacuer pH pactBopoB
CHJIBHBIX KHCIIOT U 11enouelt. /Ipoussedenue pacmeopumocmu.



PanaktTuBHOCTUMETaAaNao0 B. [lIoHATHE O CTaHAAPTHOM 3JIEKTPOAHOM MOTEHLIMAIIE U
NIEKTPOABIDKYILEH CUJIE peakUMH. XUMHYECKHE UCTOYHHUKHM TOKA: T'aJIbBAHUUYECKUE AJIEMEHTHI,
AKKyMYJSITOPbl M TOIUIMBHBIE D3JEMEHTBI. OJIEKTPOJIM3 PACIJIaBOB U BOJHBIX DPACTBOPOB
IEKTPOJIUTOB. 3AKOHbI SNEKMPOAU3A.

JemoncTpanum. 1. DK30TepMHUUECKUE U SHIOTEPMUUECKUE XUMHUUECKUEe peakuuu. 2. Temnosble
SIBJICHUS TIPU PACTBOPEHUU CEPHON KUCIOTHl U aMMHUAYHOM CEIUTPHL. 3. 3aBUCUMOCTb CKOPOCTH
peakuuu OT HPUPOJIbl BEIECTB HAa MPUMEPE B3aUMOJICHCTBUS PAaCTBOPOB PAa3IMUHBIX KHCIOT
OJINHAKOBOIM KOHIIEHTPALMM C OJIMHAKOBBIMHM KyCOUYKaMu (IpaHyjamMH) IIUHKAa U OJMHAKOBBIX
KYCOUYKOB pa3HbIX METaUIOB (MarHus, LIMHKA, YK€Jle3a) C PacTBOPOM COJISHOM KHCIOTHL 4.
B3anmMopelicTBie pacTBOPOB CEPHOI KHCIOTHI C PACTBOPAMHU THOCYJIb(ara HATPHs PA3TUIHON
KOHLIEHTpallul U Temmeparypbl. 5. PasnoxxeHue mnepokcuia BOJOpOAAa C  I[OMOUIBIO
HEOPraHMYECKUX KaTaJl3aTOPOB U MPUPOIHBIX OOBEKTOB, COAEPKAILLUX KaTajasy.
JlabopaTopubie onbIThbl. DakTOpHl, BIMAIONIME HAa B3aUMOJIEHCTBHE METalsla C PacTBOPAMHU
kuciaoT. CMelleHne XMMHUYECKOrO0 PaBHOBECHUS IMPHU YBEIMYEHUU KOHIIEHTPAllMM PEareHToB U
MpoayKTOB.26. KaTainTuueckoe pasiokeHue MepoKcuIa BOA0OPOIa

IIpakTnueckas padora Nel2. CkopoCcTb XUMUYECKON PEAKIIUH.

IIpakTnueckas padora Nel3. Xumnueckoe paBHOBECHE.

KonTpoabHas padora Ne3. TeopeTnueckue OCHOBbI XUMHUH.

Tema 5. Xumnueckasi TexHosiorus (749)
OCHOBHBENPUHIOUNBIXUMHUUECKOUTEeXHONOTUMU. [IpouzBoacTtBocep
HO W KU CJIO T bl KOHTAKTHBIM Ccrtoco0oM. XuMu3M mpoiiecca. CrIpbe IS POU3BOJICTBA CEp-
HOM KUCTOTHL. TeXHOJIOTHYECKas cXeMa MPOoIecca, MPOLECCHI U anlapaThl.
[lpouszBoaCcTBOaMMHU aK a. XuMuzM nporecca. OnpeaesieHne ONTUMAaIbHBIX YCIOBUM
MpoBeACHUS peakuuu. [[puHIMI NUPKYIALMY U €r0 peann3alusi B TEXHOJOTUYECKON CXEME.
MeTannypr u s YepHas metauryprusi. JJoMeHHBIH mporiece (ChIpbe, YCTPONUCTBO TOMEHHOM
Mevu, XMMHU3M mpoiiecca). [Ipou3BoACcTBO cTanu B KUCIOPOIHOM KOHBEPTEPE U B dJIEKTpOIeyax.
OpranuueckuicuHTe 3. Cunmesvl Ha ochoge cunmes-2aza. [Ipou3BOACTBO METAHOIA.
DKOJIOTHS ¥ MPo0OJIeMa OXpaHbl OKPYKAIOIEH cpeibl. 3eIeHast XUMHSL.

Jemoncrpauuu. 1. Ceipbe JIsi TPOU3BOJICTBA CEPHOM KHUCIOTHI. 2. Mojelb KUMSIIETO CIIOS.
3.Kene3nas pyaa. 4. O06pa3iisl CIIaBOB JKeJe3a.

Tema 6. Xumusi B ObITY H Ha ciay:k0e oomecrna (99)

Xumus numy. JKupsel, Oesku, yrieBoJsl, BUTaMHUHBL. [IumieBbie 100aBKH, UX KiIacCU(pHUKALMSL.
3anpeleHHble UM pas3pelleHHble MuIeBble 100aBku. JlekapcTBeHHble cpencTBa. Kpacku u
NUrMeHTHI. [IpuHIMITEL OKpalMBaHus TKaHed. XuMus B ctpoutenseTe. Llement, 6eton. Crekino
U Kepamuka. TpaJauLMOHHBIE U COBPEMEHHbIE KepamMuueckue MmaTtepuaibl. CBepXmpoBoasiias
Kepamuka. bpiToBasg xumus. OtOenuBaroliye cpeicTBa. XUMHS B CEJIBCKOM  XO3SHCTBE.
Wucektuuuapl u nectuuuapl. CpencrBa 3amuthl  pacteHMid. Penemnentsl. OcoOeHHOCTH
COBPEMEHHOM Hayku. MeToJoJIorusi Hay4dyHOro wuccienoBanus. [lpogeccus  xumuxka.
Mamemamuueckasn xumus.

[Touck xumuueckoit HHGopmaruu. Paboma ¢ bazamu OaHHbIX.

Jemoncrpanuu. 1. ITumessie kpacutenu. 2. Kpamenue Tkaneil. 3. OrbenuBanue TkaHeu. 4.
Kepamunueckue marepuansl. 5. LlsetHble crekina. 6. Komtekuns «TonnmuBo u ero BUAB.
JlabopaTopHble oOnbIThbl. 27. 3HAKOMCTBO C MOIOIIMMH CPEACTBAMHU. 3HAKOMCTBO C
orbenuBatomuMu cpeactBamu. 28. Kien. 29. 3HakoMCTBO ¢ MUHEpaIbHBIMU YIOOpPEHUAMHU U
U3Y4YEHHE UX CBONCTB.

KonTpoabnas padora Ne 4. MtoroBast KOHTpoJibHast padora.



10 xaacce (3 4 B Heaeunto, Beero 102 4, u3 HUX 3 y—pe3epBHOE BpeM#)

Y4eOHO-TEeMATHYCCKHNH IJIAH

B mom uucne

Homep Konuuecmeo
Tema npakmuuecKkue | KOHMpOabHble
memul yacoe
padbomul padomul
1 [loBTOpEHue u yriydieHne 3HaHun 18 1 1
OcHOBHBIE TIOHATHSI OPTaHUYECKOM
2 XUMHHU 13 - -
3 YrneBo10po bl 25 2 1
Kucnoponconepxamme
4 OpraHUYECKUE COCTMHEHUS 19 5 1
A30T- ¥ cepocoiepKalue
5 COEIMHEHUSI 6 1 -
6 Brnosornueckn akTUBHBIE BEIIECTBA 14 - 1
7 BrIcOKOMONEKYIAPHBIE COETUHEHUS 4 5 i
Pe3epBHOE BpeMst 3 } }
nUTOT O: 102 11 4




Y4yeOHO-TeMaTHYECKUH TUIAH
11 kaacc (3 4 B Heaearo, Bcero 102 v)

B mom uucne

Homep Konuuecmeo
Tema npakmuuecKkue | KOHmMpOibHble
membl yacoe
padbomul padomul
1 Hemerasibl 31 5 1
2 MeTtaJibl 30 6 1
Ctpoenue aroma. XumMmudeckas
3 8 - -
CBS3b
OcCHOBHBIE 3AKOHOMEPHOCTH
4 NPOTEKAHUS] XMMHYECKHX peaKkuui 17 2 1
5 XuMHUYeCKast TeXHOJIOTUsl 7 i i
Xumus B ObITY U HaA CiIyx0e
6 oomectna (1149) 9 - 1
UTOTO: 102 13 4
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