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Pabouas mporpamma 1o XuMHUH COCTaBJIeHa Ha OCHOBe DeiepallbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa W MPUMEpPHON oOpa3zoBarenbHON aBTOpcKoi mporpammbl O.C.

["abpuensna
1. MNJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATHI U3YUYEHUSA
COLAEPKAHUSA KYPCA

B  pesyrvmame u3zyuenusa Xxumuu Ha NPOPUILHOM YPOBHE YUEHUK O0JHCEH
3HATH/TIOHNMMATh:

POb XumMuu 6 ecmecmeo3HaHuu, €€ CBs3b C JPYTMMH €CTECTBEHHBIMHU HayKaMHu,
3HAUEHUE B )KU3HHU COBPEMEHHOTO OOIIECTBA;

GadiCHelue XUMUYeCcKue MNOHAMUA. BEIECTBO, XHUMMYCCKHH DJIEMEHT, aToM,
MOJIEKYJIA, Macca aTOMOB M MOJIEKYJI, HOH, PaJHUKaj, aJUIOTPOIUs, HYKIUIAbl U H30TOIIBI,
aTOMHBIE S-, P-, d-opOuTanu, XuMHYecKas CBSI3b, OJIEKTPOOTPUIATEIBHOCTh, BAJCHTHOCT,
CTCTICHh OKHUCIJICHUS, THOPUAM3AIUS OpOUTANIel, MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYI, MOJb,
MOJISIpHAsl Macca, MOJISIPHBIA 00bEeM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJICKYJIIPHOTO CTPOCHUS,
KOMIUIEKCHBIE COEJIUHEHHUS], JUCIIEPCHBIE CUCTEMbI, HCTUHHBIE PAaCTBOPBI, SJIEKTPOJUTHYECKAS
JIMCCOLMaNMs, KUCIOTHO-OCHOBHBIE PEAKIMU B BOJHBIX pPAacTBOpPAX, THUAPOJIN3, OKUCICHHE M
BOCCTAHOBJIEHUE, BJIEKTPOJIN3, CKOPOCTh XUMHUYECKOW PEAKUHUH, MEXAHU3M PEaKIMU, KaTajus,
TEIIOBOM 2 (EeKT peakuu, HSHTAIbIHA, TEIUIOTa O0O0pa30BaHUs, HHTPOIHUS, XUMHUYECKOE
paBHOBECHE, KOHCTAaHTa pPABHOBECHsS, YIJICPOIHBIA CKeJeT, (yHKIMOHAJIbHAS TpyIIa,
TOMOJIOTHUSI, CTPYKTYpHAass M MPOCTPAHCTBEHHAas: W30MEpHUs, HHAYKTUBHBIA M ME30MEpHBIN
¢ dekThl, 3MeKTpodmi, HYKICOPWI, OCHOBHBIE THIIBI PEAKIMH B HEOPraHWYECKOH U
OPraHMYEeCKOU XUMUH;

OCHOGHbBIE 3AKOHbB! XUMUN. 3aKOH COXPAHECHHSI MAcChl BEIIECTB, NEPUOANYECKHUI 3aKOH,
3aKOH IOCTOSIHCTBA COCTaBa BEILIECTBAa, 3aKOH ABOTraJipo, 3aKOH ['ecca, 3aKOH JEHWCTBYIOIIUX
MacC B KHHETUKE U TEPMOJANHAMHUKE;

OCHOGHbIE Meopuu XuMuu. CTPOCHUSI aTOMa, XUMUYECKON CBS3HU, AJIEKTPOJTUTHUYECKOM
JTUCCOIMAIIMY, KHCJIOT U OCHOBAaHUM, CTPOCHUS OPraHUYECKHX COCIUHEHUN (BKIIOYas
CTEPEOXUMHUIO), XUMUYECKYIO KHHETHKY U XUMHUYECKYIO TEPMOINHAMHUKY)

Kaaccuguxkayuo u HOMEHKAamypy HeOPraHUYECKUX U OPTaHUYECKUX COCTUHEHUI;

RpUPOOHble UCIMOYHUKU YTTIEBOJIOPOIOB U CIIOCOOBI MX MEpepaboTKH;

eewecmea u mamepuaivl, WIUPOKO UCHOIb3YEeMble 6 NPAKMUKe . OCHOBHBIC METAJLIbI 1
CIUIaBbl, TpaduT, KBapi, CTEKIO, IEMEHT, MUHEpajbHble YIAOOpEeHHS, MHHEpaIbHbIE U
OpTraHWYECKUE KHUCIIOTHI, IIET0UYH, aMMHUaK, yriIeBOAOPOAbI, (DEHON, aHUIIMH, METAHOJ, STaHOJI,
STUIICHTIIMKOb, TIUIEPUH, (OpMaNbIEru, aleTaldbJeTHa, aleToH, TJII0K03a, caxaposa,
KpaxMaJ, KJIeT4aTKa, aMUHOKHUCIIOTHI, O€JTKHU, UCKYCCTBEHHBIE BOJIOKHA, Kay4yKH, TIaCTMAcChl,
JKAPBI, MbUIA U MOIOILUE CPEICTBA;

yMeTb:

Ha3bléamb V3yUYCHHBIE  BELIECTBA [0  «TPUBHAIBHOM» U MEXKIYHApOAHOMU
HOMEHKJIaTypam;

onpeoenams BaJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX SJIEMEHTOB, 3apsi] MOHA,
TN XUMHYECKON CBSI3M, MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ, THIl KPUCTAIIMYECKOU
pPELIETKH, XapaKTep CpeAbl B BOAHBIX PAaCTBOPAX, OKUCIMUTENL U BOCCTAHOBUTEND, HAIIPABICHUE
CMEIIEHUsI PABHOBECHUS TI0J] BJIUSHUEM pPa3IUYHBIX (AKTOPOB, H30MEPHI U TOMOJIOTH,
MPUHAJIC)KHOCTh BEIIECTB K PAa3JIMUYHBIM KJIaccaM OPraHMYECKHX COCIUHEHUM, XapakTep
B3aMMHOT'O BIIMSIHUS aTOMOB B MOJIEKYJIaX, THIbI PEAKIHI B HEOPraHWUYECKON U OPraHUYECKOU
XUMHH;

xapaxkmepu3zoeams S- , P- v 0-371eMEHTBI M0 UX TOJOKEHUIO B MIEPUOINIESCKON CHCTEME
J. U. MenpgeneeBa; o0IIHMe XUMHYECKHE CBOKMCTBA METAJNIOB, HEMETAJIJIOB, OCHOBHBEIX KIJIACCOB
HEOPraHWYECKUX  COEAMHEHMI; CTPOEHHWE M  CBOWCTBA OPraHUYECKUX  COEAMHEHUMU



(YraeBoJopooB, CUPTOB, (EHOJIOB, albJETHIOB M KETOHOB, KapOOHOBBIX KHCJIOT, aMHHOB,
aMHHOKUCIIOT U YIIIEBOJIOB);

00bACHAMY 3aBUCUMOCTh CBOWCTB XHMMHYECKOTO OJJIEMEHTa M OOpa30BaHHBIX MM
BEILECTB OT IOJIOKEHUs B nepuoanueckon cucreme . . MeHneneeBa; 3aBUCUMOCTb CBOMCTB
HEOPraHMYECKUX BEIIECTB OT MX COCTaBa M CTPOCHHsS, IPUPOAY U CIOCOOBI 00pa3oBaHUS
XMMHUYECKON CBS3M; 3aBUCHUMOCTb CKOPOCTH XUMMUYECKOW PEaKIMM OT Pa3IUYHBbIX (hPaKTOpOB,
PEaKIMOHHOHN CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUN OT CTPOCHUS UX MOJICKYIL;

8bINOTHAMY Xumuyeckuil 9KCnepumeHn 1o pacro3HaBaHMIO BaXHEHIINX
HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB; MOJYUYEHUIO KOHKPETHBIX BEILIECTB, OTHOCAIIMXCS K
U3y4EHHBIM KJIaCCaM COEIUHEHUH;

npo6oOUmMsb PacYEThl 0 XUMHUYECKUM (popMyiaM U ypaBHEHUSM pEaKLuii;

ocyujecmenams CaMOCTOATENbHBIN MOMCK XUMUYECKOH MH(DOPMAIIUK C HCII0JIb30BaHUEM
pa3IMyYHBIX MCTOYHHUKOB (CIIPAaBOYHBIX, HAyYHbIX M HAyYHO-NIONYJISPHBIX  HW3JaHUM,
KOMIIbIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTepHeTa); NCIO0Ib30BATH KOMIBIOTEPHBIE TEXHOIOIUU
Ui 00pabOTKHU M Mepeaun HHPOPMALIMH U €€ MPEJICTaBICHHS B Pa3INYHBIX (hopMax;

HCI0JIb30BATH NPHOOPEeTeHHbIe 3HAHUSI U YMEHHS B IPAKTHYECKOMH e TeJbHOCTH
NOBCeIHEBHOM KU3HU:

JUIs  TIOHUMaHMs  TJO0alBHBIX  MpoOJieM, CTOAMIMX  IEpell  UYeJOBEUYECTBOM:
HKOJIOTMYECKUX, SHEPTeTUUYECKHUX U ChIPbEBBIX;

OOBSICHEHUS! XUMHUYECKUX SBJICHUHM, MPOUCXOJAIIMX B IMpuUpoje, ObITY M Ha
IIPOU3BO/ICTBE;

9KOJIOTUYECKH T'PaMOTHOI'O IMIOBEICHUS B OKpYXKarollel cpere;

OLICHKM BJIMSHUA XMMMUYECKOIO 3arps3HEHMs] OKpYXalolled cpenbl Ha OpraHu3M
YeJI0BEKA U JIpYTrHe )KUBbIC OPraHU3MBbI;

0e301MmacHOl paboTHI ¢ BEMIECTBAMHY B JTAOOPATOPHH, OBITY U HA TIPOU3BOICTBE;

OIpe/ieIeHUs] BO3MOKHOCTH NPOTEKAHUS XUMHMYECKHX IpEBpaIlleHUl B Pa3IMYHbIX
YCIIOBUSIX U OLIEHKHU MX IOCJIEICTBUM;

pacrio3HaBaHMs U UJICHTU()UKALMY Ba)KHEHIINX BEIIECTB U MaTepUAJIOB;

OLICHKHM KauyeCTBa NUTHEBOU BOJIbI U OTJEJIbHBIX MUIIEBBIX POIYKTOB;

KPUTUYECKOM OIIEHKHM JIOCTOBEPHOCTH XMMMYECKOH HH(pOpMAlMM, MOCTYyNaKoUed u3
Pa3IUYHbBIX HCTOUHUKOB

2.COAEPXAHHUE KYPCA

10 knacc (mpopuIbLHBIH YPOBEHbD)

Beseoenue.

[Ipenmer opranuueckoil Xxumuu. OCOOEHHOCTH CTPOEHUS U CBOMCTB OpraHMYeCcKHX
COEMHEHUI. 3HAYE€HNE U POJIb OPTaHUYECKOM XMMHUH B CUCTEME €CTECTBEHHBIX HAYK B KU3HU
oOuiectBa. KpaTkuii ouepk UCTOPUM Pa3BUTHSL OPraHUYECKON XUMUU.

OcHoBHble nosIOKEHUs Teopun cTpoeHus A.M. byrtneposa. Ilpennocbuiku cosgaHust
teopun. IlpencraBienne o Teopun TUNOB U paaukanoB. Paborer A. Kekyne. Xumuueckoe
CTPOEHHUE U CBOMCTBA OpraHMYECKUX BellecTB. M3oMepus Ha npuMepe OyTaHa U n300yTaHa.

DOnexTpoHHOEe 001aKo M opOHUTanb, UX (GOPMBL: S U P. DNEKTPOHHBIE U BJIEKTPOHHO-
rpapuyeckue (GopMysabl aToMa YIiepoja B HOPMAJIBHOM M BO30YXKIEHHOM COCTOSIHHUSX.
KoBaneHntHas xumuueckas CBsi3b, €€ MOJIIPHOCTb U KpaTHOCTb. BopopoaHast cBs3s. CpaBHEHUE
0OMEHHOTO U JIOHOPHO-aKIENTOPHOTO MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOM CBSA3H.

BanentHeie cocTossHMS aToMma yriepoaa. Bunbl ruOpuanzamnumn: sp3-r1/16p1/1)11/13au1/1${ (Ha
IpUMepe MOIEKYJIbl MeTaHa), Sp>-ruOpuausaius (Ha HpUMepe MOJIEKYIbl STUIEHA), Sp-
rubpuauzanus (Ha MpUMepe MOJIEKYNbl areTusieHa). ['eomeTpusi MOIEeKyl pacCMOTPEHHBIX
BELIECTB U XapaKTEPUCTHKA BUI0B KOBAJIEHTHOM CBSI3U B HUX.

Tema 1. Cmpoenue u knaccuguxkayusn opeanuyecKux coeOuHeHuil.



Knaccuukanuss OpraHM4ecKUX COEIMHEHUH IO CTPOCHHIO YIIIEPOJHOTO CKeJeTa:
alMKJINYecKue (aJIKaHbl, aJIKCHBI, AJKWHBI, aJKaJIueHbI), KapOOIUKInYecKue, (IMKI0AIKaHbl U
apeHbl) M TeTepOIMKINYecKHue coequHeHus. Knaccupukanus OopraHM4ecKUX COCAMHEHUI IO
(GyHKIIMOHAJIBHBIM TpyHIaM: CHOUPTHI, (QEHOIbl, NPOCThie S(UPBL, aNbAETHABl KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHBIE d(QUpPBL. YTIeBOABL. A30TOCOJEpXKAlIUe COCAMHEHUS:
HUTPOCOEIUHEHNS, AMUHbI, aMUHOKHCIIOTBHI.

Homenxnarypa tpuBnansHas u MIOIIAK. Ilpunnunel oOpa3oBaHus Ha3BaHMM
opranndeckux coeauuenuit mo MIOITAK.

Bunel u3zomepun B OpraHM4eCKOM XHUMHUHU: CTPYKTYpPHass M IPOCTPAHCTBEHHAs.
Pa3HOBUIHOCTH CTPYKTYpHOW HM30MEPHM: HU30MEpHUSl «YTJIEPOJHOTO CKEJIeTa», HW30Mepus
NOJIOXKEeHUA (KPaTHOM CBA3M M (PYHKUMOHAIBHOM TpYNIBI), MEXKKIaccoBas H30MEPHUSL.
Pa3HoBUIHOCTH MPOCTpPAHCTBEHHOI M30Mepuu. ['eomerpuueckas (1uc-, TpaHC-) U30MepUs Ha
IpUMepe AJIKEHOB U IIUKJI0ANKaHOB. OnTudeckas U30Mepus Ha IpUMeEpe aMUHOKHUCIIOT.

Pemenue 3ana4 Ha BbIBOA (DOPMYIT OpraHUUYECKUX COCTUHEHUM.

Jemoncrpanuu. [llapocrepkHEeBblE MOJENM OPraHUYECKUX COEAUMHEHMM pazIudHbIX
KJIaccoB. MoJienu HM30MEpOB PpPa3HbIX BHUIOB H30MEPHUH. JlaGoparopHblii
onbIT. M3roToBiieHnEe MOJieNel BELECTB-IPEACTaBUTENEH PA3IUYHBIX KJIACCOB OPraHMYECKHX
COE€IMHEHUN

Tema 2. Xumuueckue peakyuu é 0p2aHuiecKoil Xumuu.

Tunel XUMUYECKUX peaKIMil B Oprannyeckod XuMuu. [loHsATHE O peakuusax 3aMeleHus:
raJIOTEHUPOBAHUE QJIKAaHOB W AapEHOB, IIEJIOYHOM TUIPOJIM3 rajoreHankaHoB. llonstue o
peakuMsX  MHPUCOCTUHEHUS: ruaparanus, TUAPUPOBAHUE, TUIPOTAJIOT€HUPOBAHUE,
rajjoreHdpoBanue. Peakuuu mnoiMMepu3anuud M TNoNMKOHJeHcanuu. [loHsTHe o peakumsx
OTLICIUICHUS (DIIMMUHUPOBAHUA): JCTUAPUPOBAHME AJIKAHOB, JETUApATalis CIUPTOB,
JETUIpOXJIOPUPOBAHME HA IpUMEpe TrajloreHajakaHoB. [loHATHE O KpeKuHIe alKaHOB U
JIeNoJIMMepU3anus MOJIMMEpoB. Peakius nzoMepuzaiui.

['omonuTHYeCKnii W TeTEepPOJUTYECKUA pPa3pblB KOBAICHTHOW XMMHYECKOW CBSI3H;
o0pa3oBaHHe KOBaJEHTHOM CBSI3W 1O JIOHOPHO-aKIENTOpHOMY MexaHu3my. [loHsitue o
HYKJIIeO(hniIe U dIEKTpoduIe.

JemMoncTpanum. [InaBienne, oOyriMBaHHE W TOPEHHUE OPraHUYECKUX BEIIECTB.
OO6ecuBeunBaHre 3TUJIEHOM U alleTUJICHOM OpOMHOM BOJBI U pacTBOpa MEpPMaHraHaTa KaJus.
B3aumopeicTBie ciupTOB ¢ HATPUEM U KUCIOTaMu. [lenonumepusanyst MoJIUITUIICHA.

Tema 3. Yenesooopoowt.

[Tonsstue 06 yrneBonmoponax. IIpupoaHsle UCTOUHMKH yrieBogopoaoB. Hedts u ee
MPOMBINIUICHHAsT TiepepaboTka. DpakimoHHAs TEPEroHKa, TEPMHUYECKUNW M KaTaTUTHYCCKUN
KpekuHr. [IpuponHslii ra3, ero cocraB M NPAaKTHUECKOE MCIIONb30BaHHE. KaMEHHBIN YroJb.
KokcoBanue kaME€HHOTO yIiIsl.

Anxanwl. 'omonornueckuit psaag u oOmas ¢opmyna ankaHoB. CTpoeHHE MOJIEKYIbI
MeTaHa U JpYrux ajkaHoB. M3omepusi 1 HOMEHKJIAaTypa ajJkaHoB. Pu3nyecKkue U XUMHUYECKUE
CBOICTBA aJIKaHOB: PEAKIINH 3aMELLEHUS,

TOpEHHE aJKaHOB B PAa3JMYHBIX YCJIOBMSIX, TEPMHUYECKOE pa3JIOKEHHUE aJIKaHOB,
nzoMmepusanys ankaHoB. [IpuMmeHeHne ankaHoB. MexaHu3M peakiuy paJuKalbHOIO 3aMELEHUS,
ero craauu. lIpakTHueckoe HCIOJB30BaHME 3HAHMM O MeXaHu3Me (CBOOOJHOPAIMKAIHHOM)
peaknMyu B MpaBUIaX TEXHUKU OE€30MacHOCTH B OBITY M Ha MPOM3BOJCTBE. [IpoMblluieHHBIE
CIOCOOBI OJYyYEHUS: KPEKUHT aJIKaHOB, (PpaKklMOHHAas eperoHka HeTH.

Anxenvl. Tomonoruueckuit psg u oOmas ¢opmyna ankeHoB. CTpOEHHE MOJIEKYIIBI
THJIEHA M JpYrMX aJKeHoB. l3omepus ankeHOB: CTPYKTypHas H HIPOCTPAaHCTBEHHAs.
Homenknarypa u ¢gusnueckue cBoiictBa ankeHoB. [lomyueHHne 3TUICHOBBIX YIJIEBOJOPOJIOB U3
aJKaHOB,  TrajOreHallkaHoB,  cHuUpTOB.  Peaknum  mpucoeauHeHus  (TUAPUPOBAHHE,



THJIPOTaJIOTEHUPOBAHUE,  TaJOTeHUpPOBaHWE,  THIAparanusi). Peaknuu  OKUCIEHHS U
HOJMMEpHU3alMK alKeHoB. [IpuMeHeHNe aIKeHOB Ha OCHOBE UX CBOICTB

Pemenne pacdeTHBIX 3a7ay Ha YCTAaHOBJIIGHHE XMMHUYECKOH (OpMyINbl BeliecTBa IO
MacCOBBIM JI0JISIM 3JIEMEHTOB.

Anxunel. I'omonornueckuit  psa ankuHoB. OOmas ¢opmyna. CTpoeHHE MOJICKYIIBI
aleTuieHa W JApyrux ankuHoB. M3omepust ankuHoB. HoMeHKnaTypa aneTHICHOBBIX
yraeBonopoaoB. IlonydeHne amKWHOB: METAaHOBBIM W KapOWIHBIM crocoObl. Dusmueckue
CBOWCTBAa  alKMHOB. Peakuumm  NpHCOEIMHEHMSA:  TaJOr€HUPOBAaHUE,  TUAPUPOBAHHE,
rujporajioreHupoBanue, ruaparaunus (peakuus Kyueposa). [umepuzauus ¥ TpUMepU3aLus
QIKMHOB. B3aumogelicTBue TEpMHHAJIBHBIX AJIKUHOB €  OCHOBaHMsAMHU. OKucieHue.
[IpuMeHeHnEe anKUHOB.

Huenvi. CTpoeHHE MOJIEKYJ, M30MEpHUs M HOMEHKJIaTypa alkaaueHoB. Dusnueckue
CBOICTBa, B3aMMHOE PACIIOJIOKEHHME IU-CBA3EM B MOJIEKYJaX ajKaJUeHOB: KyMYJIHPOBAHHOE,
COIIPsDKEHHOE, M30JaupoBaHHOEe. OCOOEHHOCTH CTPOEHUS COIPSDKEHHBIX —allKaMEHOB, MX
[IOJIyYEHHUE.

Ananoruss B XHUMHYECKUX CBOMICTBaXx ajKeHOB U ankaiaueHoB. [lonmmepusanus
anKagueHoB. HaTypanbHbII M CHHTETHYECKMM Kaydykd. BynkaHmsanus kaydyka. PesuHa.
Pa6otsl C.B.JIebeneBa, 0COOEHHOCTH peakLuii NPUCOSANHEHHS K aJIKaAUEHaM C COIPSKEHHBIMU
MU-CBS3SIMH.

Luxnoankanwvl. 'oMmonoruueckuil psa u obmas Qopmyna nukioankaHoB. HampspokeHue
mukina B CsHe, CsHg CsHio, konpopmanuu CeHiz, M30MepHs MHUKIIOATKAHOB (IO CKEJIETYY,
IIUC-, TPaHC-, MEXKJIacCOBas). XMMHUYECKHE CBONCTBA LIMKIOAJIKAHOB: FOPEHUE, PA3JIOKEHHE,
paaMKanbHOE 3aMelieHne, n3omepusanus. OcoOble CBOMCTBA LIMKJIONPOIaHa U LIUKJIOOyTaHa.

Apenvi. ben3on kak npeacraBuTens apeHoB. CTpoeHHe MOJIEKYJIbl O€H30J1a, CONPSKEHUE
nu-cesazeil. [lomyuenne apeHoB. Pusmyeckue cBoiicTBa OeH307a. Peakmmm 371eKTpOoPHIBLHOTO
3aMeIleHus C ydacTHeM OeH30Ja: raJloreHUpoBaHNue, HUTPOBaHUE, alkuiupoBanue. OpueHTanus
npyu  AIeKTpoQUIBbHOM 3amelleHuH. Peakuun OOKOBBIX Iemed ainkmiOeH3070B. CrocoObl
nonydeHus. [IpumeHnenue 6eH305a U €ro rOMOJIOTOB.

Pemrenne pacueTHBIX 3ama4 Ha BBIBOJA (DOPMYJNT OPraHMYECKHUX BEIIECTB IO MAaCCOBBIM
JIOJISIM U IO IPOIYKTaM CrOpaHusl.

JemoHcTpanum. ['openne merana, 3TuieHa, 3TUHA, OeH301a. OTHOILIEHUE ATUX BELIECTB
K pacTBOpaM IepMaHraHata kKajius M OpoMHOM Boje. OmpezneneHHe KaueCTBEHHOTO COCTaBa
MeTaHa W 3TWIEHAa MO NpOoAYyKTaM TopeHus. B3peiB cMecu meraHa c¢ BosayxoM. llomyuenue
MeTaHa B3aUMOJIEMCTBHMEM alleTaTa HaTpUsl ¢ HAaTPOHHOM HM3BECTHIO; alleTHiIeHA KapOWJHBIM
CrocoOOM; 3TUJIEHA - peaklMeW AeruapaTalii 3TUIIOBOrO CIMPT; pa3jiokKeHHE KayuyKa MpU
HarpeBaHUWU HCIbITAHUE TNPOIYKTOB pasioxkeHus. beHzon kak pactBopurens. Hurposanue
OeH3oa.

JlabopaTopubie  ombIThl. 1.M3roroBnenne  Mozaenedl  yrieBOJOPOJOB M HX
raJIOreHIIPOU3BOIHBIX.2.O3HaKOMIIEHUE C TPOAYKTaMU He(TH, KAMEHHOTO YIJId U MPOAYKTaMU
ux nepepaboTku. 3.00HapyXeHUE B KEPOCHHE HENpeAeabHbIX coenHeHUH. 4. O3HaKOMIIEHHE €
o0Opa3iamMu Kay4ykoB, pe3UHbBI U JOOHHUTA.

IIpakTnueckue padothl. 1.«OOHapyXeHue yrieposna M BOJIOpPOJAa B OPraHUYECKHX
BEIIECTBAaX»

2. «llonydyeHue »STHIIEHA U U3yYEHUE €TO CBOMCTBY»

Tema 4. Cnupmut u ghenonot.

Cnupmui. CocTaB U KIacCU(pHUKAIMS CIUPTOB (II0 XapaKTepy yrJIeBOJIOPOIHOTO paJuKaia
U IO aTOMHOCTH), HOMEHKIarypa. M3omepus cnupToB (MOJOKEHUE TUIAPOKCUIIBHBIX TPYI,
MEXKKIIACCOBasA, «YIJIEpPOJHOro ckeneray). dusnmyeckue CBONCTBA CHUPTOB, MX IOJIyYEHHE.
MexmonekynsipHas BOJOpojaHAas CBA3b. (OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS MOJIEKYI
COUpPTOB. XHMHMYECKHE CBOMCTBA CHHMPTOB, OOYCIOBJICHHBIE HAJIWYMEM B MOJEKYJIax
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THJIPOKCOTPYNIT:  00pa3oBaHUE AJIKOTOJSATOB, B3aUMOJEHCTBHE C TaJOr€HOBOJOPOJAMH,
MEXMOJIEKYJIIpHasT W BHYTPU MOJIEKYyJsipHas Aeruiparanusi, sTepuduKkanus, OKHUCICHHE U
JeruapupoBaHre cnupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CHHUPTOB. KauecTBeHHas
peakiusi Ha MHOTOATOMHBIE CIIUPTHI. BaxkHelire npeacTaBUTeNd CIUPTOB: METAHOJ, 3TAHOM,
ATUJICHIJIMKOIb, TAunepuH. Pusnonornyeckoe ACWCTBUE METaHONA M dTaHosa. PaccmoTrpenue
MEXaHU3MOB XUMHYECKHUX PEAKIIHA.

Denonvt. CTpoeHHE, U30MEPHsI, HOMEHKIATYpa (EeHOJIOB, X (U3NYECKUE CBOWMCTBA U
nosiyueHue. XuMuueckue cBoiictsa penonon. KuciaotHelie cBoiicTBa. B3auMHoe BiusiHue aToMOB
U TPYIII B MOJIEKYJIaX OpraHWYecKHX BellecTB Ha npumepe ¢enona. [lonmukonnencanus ¢genona
¢ ¢popmanbaeruaom. Kauectsennas peakuus Ha ¢enon. [lpumenenue dpenona. MHoroaToMHbie
(dbeHOIBI.

JeMoHcTpanuu. Brinenenue Bogopona u3 STWIOBOro crnupta. CpaBHEHHE CBOWMCTB
CIHPTOB B TOMOJOTMYECKOM psiay (pacTBOPUMOCTb B BOJE, TOpPEHUE, B3aUMOJCHCTBHE C
HaTpueM). Bs3aumonelictBue raunepuHa ¢ HatpueM. [lomyueHue CHOXHBIX A(UPOB.
KayecTBeHHast peakuuss Ha MHOTOaToMHbIE cnupThl. KauecTBeHHas peakuus Ha ¢(eHon (c
xnopugom skene3a (III), PactBopumocTts (eHOona B Boae mpu pa3IMUHON TeMIlepaType.
BritecHenne penona nz @eHosnsra HATPUs YroJbHON KUCIOTOM.

JlabopaTopuble omnbIThbl. 1. PacTBopeHHe riMiiepuHa B BOJE M pEaKUUsi €ro c
ruapokcuaoM meau (I1). Bzaumonericteue geHosia ¢ GpoMHOM BOAOW U C PACTBOPOM IIETOYH.

IIpakTuyeckue pad6orsl. 3. «COUPTHD

Tema 5. Anvoecuowvt u kemomol.

Anpperuapl UM KeToHBL Krnaccudukanus, CTpoeHHME HX MOJEKYJI, H30Mepus U
HOoMeHKnartypa. OcoOeHHOcTH CTpoeHHsl KapOoHWJbHOW rpynnbl. dusmdeckue CcBOHCTBA
dopManbaeruia U €ro roMoOJIOroB. XHMHUYECKHE CBOWMCTBA ajbJAETUAOB, OOYCIIOBICHHbBIE
HAJIMYMEM B MOJIEKyJe KapOOHWIBHOH Tpynmbl aroMoB (THAPUPOBAaHUE, OKHCICHUE
aMMHUAYHBIMH pacTBOpamMu okcuaa cepebpa u ruapokcuga meau (II)). Ilpucoeaunenue
CUHWIBHON KHCIIOTHI U OUCyibpuTa HaTpus. KadecTBeHHBIC peaKIuy Ha allbJeTH/Ibl. Peakius
nonuKoHAeHcauuu ¢eHomna ¢ popmanbaerugom. OcoOEHHOCTH CTPOSHUS U XUMUYECKUX CBONCTB
KETOHOB. B3anmHOe BiHsiHME aTOMOB B MoJieKyJsaX. [ alloreHupoBaHue albJeTHAO0B U KETOHOB
[0 MIOHHOMY MEXaHU3My Ha cBeTy. KauecTBeHHas peakiius Ha METUIIKETOHBI.

Jemonctpauuu. Kommeknus anpaernnoB. Peaknust «cepeOpstHOTO 3epKanay. OKHCcIeHne
OeH3abAeruia Ha BO3ayXe.

JlabopaTopHble onbIThl. KauyecTBCHHBIE PEAKIUU Ha albJCTHABl (C aMMHAYHBIMH
pactBopamu okcuaa cepedpa u ruapokcugom menu (II)). Okucnenue crnupTa B anmbAeTH.
[Tosryuenue u cBolicTBa KapOOHOBBIX KUCIIOT.

Tema 6. Kapoonoewie kucnomel, cioxcnwle 3¢puput u yHcupbol.

Kapbonosvie kucnomul. CTpoeHre MOJIEKYT KapOOHOBBIX KHCJIOT M KapOOKCHIIBHOM
rpynnel.  Knaccupukanus M HOMEHKIAaTypa KapOOHOBBIX KHCIOT. (Duiznueckue CBOHCTBA
KapOOHOBBIX KHCIIOT M HMX 3aBHCHMOCTb OT CTPOCHHs MOJjeKyiln. KapOoHOBbIE KHCIOTHI B
npupone. buonorudeckas ponb kKapOOHOBBIX kucnoT. OOmIye CBOWCTBA HEOPTaHUYECKUX U
OpPraHWYeCKHUX KHUCIOT (B3aMMOICWCTBHE C METAJUIAMH, OKCHAAMH METaJIOB, OCHOBAHHSIMH,
consiMu). BrnusHME yTriaeBONOPOAHOrO paJuWKana Ha CHIIYy KapOOHOBOM KHCIOTHI. Peakius
TepUQUKaINU, yCIOBUS ee MpoBeaeHus. OTHOOCHOBHBIE W MHOTOOCHOBHBIE, HENpeIeTbHbIE
KapOOHOBBIE KUCTOTHI. OTJENbHbIE MPEACTABUTEIN KUCIOT.

Cnooxcnvle  a¢hupvi. CTpoeHHE CIOXKHBIX 2(GUPOB, H30Mepus (MEXKIaccoBas W
«yrImepogHoro ckenera»). HomeHkimatypa CHOXHBIX 3pupoB. OOpaTUMOCTh peaKIUU
ATepUQUKAINN, THIPOIIN3 CIOKHBIX 3()UpoB. PaBHOBecHe peakiuu: 3Tepu(pUKannum- THIPOIN3A;
(bakTOpbI BIUSIONINE HA TUIPOIH3.

JKupol - cnoxsble d(OUpHl TIWIEpHHA W KapOOHOBBIX KHCIOT. CocTaB M CTpOEHHE
Monekyn >kupoB. Knaccudukanus xupoB. OMBUICHHE >XUPOB, MONyueHHE MblIa. Mblia,
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00BsICHEHHE MX MOIOImUX CBOWCTB. JKupsl B mpupone. buomormueckass (QyHKIHS >KHPOB.
[Tonsatne 06 CMC. O0bsicHeHne Moromux cBoicTB Mbl1a 1 CMC.

JdemMoHcTpanuu. X¥MHAYECKHE CBOMCTBA YKCYCHOM M MYpPAaBBUHOM KHCIIOT. Bo3ronka
OceH30iHON KHCTOTHL. CBOWMCTBA HEMpPENEIbHON OJEHHOBON KHUCIOTHI. [loydeHue CloXKHOTO
sadupa. Komnekius macern.

JlaGoparopHble onbIThl. PacTBOpUMOCTh kHMpOB. JlOKa3aTenbCTBO HEMNpPEaeIbHOTO
XapakTepa KuJIKoro xupa. OMmpuieHne xupoB. CpaBHeHHe cBoicTB Mbl1a 1 CMC.

IIpakTuyeckne padornl. 4. «KKapOOHOBBIC KHCIOTHI

Tema 7. Yeneeoouw..

OTuMoorusa Ha3BaHus kiacca. MoHo-, 1u- u nonucaxapuisl. IlpencraBurenn kaxxaon
rpynrsl. buonoruueckas poib yriieBonoB. VX 3HaYeHne B )KU3HU Y€IOBEKa M 0OIIECTBA.

Monocaxapudwvl. Ix knaccudukamnus. ['eKCo3bl W WX MpeACcTaBUTENTW. [ JII0Ko3a, ee
¢u3nueckue CBOICTBA, CTPOCHHE MOJEKYNbl. PaBHOBECHSI B PacTBOpE TIIIOKO3BI. 3aBUCUMOCTh
XMMHUYECKHX CBOMCTB INIIOKO3bl OT CTPOEHHUsS MOJEKy/lbl. B3ammoneilcTBue ¢ ruapoKCHIOM
menu(Il) mpu KOMHATHOW TemmepaTrype W HarpeBaHWH, FTEPUPHUKAIMS, PEAKIUs «CepeOpsTHOro
3epKasia», TUApUpoBaHHe. Peakiuu OpoKeHMsI TIJIIOKO3bI: CIUPTOBOIO, MOJIOUHOKHCIIOTO.
I'moko3a B mpupoxe. buosorndeckas posb INIIOKO3bl. [IprMeHEHME TUIIOKO3BI Ha OCHOBE €€
cBoWcTB. DpyKTO3a Kak H30Mep INOKO3bl. CpaBHEHHMsS! CTPOCHUS MOJIEKYJI M XUMHUYECKUX
CBOWCTB TJIIOKO3BI U PPYKTO3bI. PPYKTO3a B IPUPOJIE U €€ ONOIOTUIECKast POIIb.

ucaxapuovi. CtpoeHue, obmas ¢opmyna u npeacraButenu. Caxaposa, JaKTo3a,
MaJIbT03a, MX CTPOCHHWE W Ouonormyeckas poib. ['maponus mucaxapuzos. [IpombinuieHHOE
HOJIy4eHHE caxapo3bl U3 MPUPOAHOTO CHIPHS. Honucaxapuowi. Obmas popmyna u
IPEJICTaBUTENIN:  JEKCTPUHBI W TJMKOIEH, KpaxMmai, UeiUIojo3a  (CpaBHUTEIbHAs
xapakrepuctuka). ®dusnueckue  cBoWcTBa  MONMCaXxapuIoB. XUMHUYECKHE  CBOMCTBa
nonucaxapuaos. [unponus nonucaxapunoB. KauecTBeHHas  peakuus Ha — Kpaxmall
[Tonucaxapuapl B mpupoae, uUx Ouonoruyeckas poisib. [IpuMeHeHue moaMcaxapuaoB Ha
OCHOBaHUU MX CBOWCTB (BOJOKHa). IloHsATHME 00 MCKYCCTBEHHBIX BOJIOKHAaX. B3aumonelictBue
LIEJUTE0JIO3b] ¢ HEOPIaHWYECKUMH M KapOOHOBBIMM KHCIOTaMM - 00pa30BaHME CIIOKHBIX 3(HUpPOB.

JemoncTpanun. BzanmosnelictBue rinoko3sl ¢ ruapokcuaom Meau(ll) 6e3 narpeBanus u
npu HarpeBaHuM. Peakuus «cepeOpsiHOro 3epKana» IMOKO3bl. ['uapoan3 caxaposbl, LEUI0I03bI
1 Kpaxmaia. Kosiekuust BOJIOKOH.

JlabopaTopHble oOnbITHI. B3auMOJENCTBUE TIUIIOKO3bI M €axapo3bl C THIPOKCHIOM
meau(Il). BzaumopeiictBue kpaxmana ¢ iogoMm. OOpasilbl MPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

IIpakTuyeckne padoThl. 5 «YTIEBOIBD)

Tema 8. A3omocodepicauwyue coeounenus.

Amunsi. Onpenenenve amuHoB. Ctpoenue amuHOB. Kiaccudukanus, uzomepus u
HOMEHKJIaTypa aMHUHOB. Anudarhyeckue M apomarudeckue amMuHbl. AHWIMH. [lomydenue
aMUHOB: aJKUJIMPOBAaHUWE aMMMaKa, BOCCTAaHOBJIEHME HHUTPOCOEAMHEHUH (peakuus 3UHHUHA).
®uznyeckue CBOMCTBA AMUHOB. XMMHUUYECKNE CBOKWCTBA AMMHOB: B3aMMOJECHCTBHE C KUCIOTAMU
1 Boioi. OCHOBHOCTh aMUHOB. [ OMOJIOTHYECKH psAJl apOMaTHUYECKUX aMUHOB. AJIKMJIMPOBAaHUE
U alWIMpOBaHHWE aMHMHOB. B3anMHOE BIIMSHUE aTOMOB B MOJIEKYJaX Ha INPUMEPE aMMHaKa,
anudaTuyecKux W apOMAaTUYECKUX aMHUHOB; aHWIMHA, O€H30J1a M  HUTpOOEeH30a.
Amunoxuciomul. CocTaB M CTPOEHHE MOJEKYJI aMHHOKHCIOT, W30MEpUHU. J[BONCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMMHOKMCIIOT U €€ MPUYMHBI. B3anMopelcTBre aMUHOKHUCIOT C
OCHOBaHMSAMH, 00pa30BaHHE CIOKHBIX A(PHUpOB. B3aumozelcTBue aMMHOKUCIOT C CHIbHBIMHU
kucinoraMu. OOpazoBaHue BHYTPUMOJIEKYJSPHBIX cojied. Peakiuss NOJUKOHJEHCAUU
AMUHOKHCIIOT.

benku - npuponnsie Ouononumepsl. IlenTunnas rpymnma aToMOB WM HENTHAHAS CBA3b.
[Mentunsl. benku. IlepBuynas, BTOpUYHAs M TPETUYHAS CTPYKTYpbl O€lIKOB. XHUMHYECKUE

7



CBOICTBa OENKOB: TOpEHHUE, JeHATypalus, TUAPOIIN3, KAYECTBEHHbBIC PeaKIiu. buomornyeckue
byakuun OenkoB. 3HavyeHWe OenkoB. UeTBepTHYHas CTpyKTypa OEITKOB Kak arperamus
0enKOBBIX W HEOENKOBBIX MOJeKyl. ['moGampHas mpoGiiema OENKOBOTO TOJOJAHUSA U IYTH ee
pemienus. [lonstue JJHK um PHK. Ilonstue o HykieoTwae, MUPUMHUIUHOBBIX WU ITYPUHOBBIX
ocHoBaHusAX. [lepBuunas, BropuuHas u tpetuusas ctpykrypsl JHK. buonornueckas poas JJHK
u PHK. I'ennas ua>xeHepus 1 OMOTEXHOJIOTHUSI.

JdemoncTpanuu. OnbITHI ¢ METHIAMHUHOM: TOPEHHE, IIEJIOYHBIE CBOMCTBA pacTBOpA.
OO6pa3oBanue coiyieli. B3aumoneiicTBue aHWIMHA C COJISTHOM KHUCIOTOW M ¢ OPOMHOW BOJOM.
Oxkpacka TKaHU aHWIMHOBBIM KpacuTesieM. J[oka3arensCcTBO Hamuuust ()yHKIIMOHAIBHBIX TPYIII B
pacTBopax aMUHOKHUCIOT. PacTBopenue u ocaxkaenue 6enkoB. Jlenatyparus 6enkoB. Komnekuus
«BonokHay.

JlaGopaTopHble onbIThI. 1.00pa3ibl CHHTETUHYECKHX BOJIOKOH. 2. PacTBopeHune OeKoB B
Boje. Koarynsamus xenatuna cnuprom. 3.1[BetHbie peaknuu OenkoB. 4.00Hapyx)eHue Oenka B
MOJIOKE.

IIpakTuyeckne padoThl. 6 A30TConEpKaIINEe OPTAHNUYECKUE COSTUHEHUS

Tema 9. Buonozuuecku akmugHbvle geuyecmaa.

[TonsiTne o BurammHax. Mx kmaccupukanmms u oOo3HaueHue. [Ipodunmaktuka
ABUTAaMUHO30B.

[Tonstre o ¢epMeHTax Kak O OHMOJOTMYECKHX KaTaJu3aTopax OCIIKOBOH MPUPOJIBI.
Oco0OeHHOCTH CTPOEHHS U CBOMCTB B CpPaBHEHHWU C HEOPraHMYECKUMHU KaTalM3aTOPaMHU.
3HaueHue B OWOJIOTMM M TIPUMEHEHWE B MpoMbIuieHHOCTH. Kiaccudukaius (epMeHTOB.
Oco0eHHOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB: CEIIEKTUBHOCTH U 3PPEKTUBHOCTD.

[lonsiTue 0 ropMOHaxX Kak OHOJOTMYECKH AKTHUBHBIX BEIIECTBAX, BBIMOIHSIIOMINX
SHAOKPUHHYIO PETYIISIIH, )KU3HEICATSIbHOCTH OPTraHU3MOB.

[lonsiTe o nekapcTBax Kak XMMHUOTEPANEBTUYECKUX Mperapatax. ['pymnmbl jiekapcTs:
cynbhaMubpl, aHTUOMOTUKH, acnupuH. be3omacHele cmocoObl MPUMEHEHHUS JIEKapCTBEHHBIX
dbopm.

IIpakTnueckue padornl. 7. «/leficTBue QepMeHTOB Ha pa3TUYHBIC BELIECTBa» 8.
«AHanu3 JeKapCTBEHHBIX MPENnapaToBy

COJAEP/KAHUE KYPCA

11 knacc (mpopuIbHBIH YPOBEHbD)

Tema 1.Cmpoenue amoma u nepuoouueckuii 3axon /[.1. Menoeneeea.

Amom-_cnodcnas yacmuya. SInpo M 3IEKTPOHHAs 000JI0YKA. DIEKTPOHBI M MPOTOHBHI.
Mukpomup 1 Mmakpomup. [yanns3m 4acTuiy MUKPOMHUPA.

Cocmosanue snekmpona 6 amome. INEKTPpoHHOE 001ako U opburtans. Gopma opbuTaneit
(s, p, d, f). 'maBHOE KBaHTOBOE UMCIIO. DHEPreTUYECKHUE YPOBHU U MOAYypOBHU. B3ammocBsizb
[JIABHOTO KBAHTOBOT'O YHCIIA, TUIIOB U (hopM opOuTasiel 1 MaKCUMaJIbHOTO YHCia AJIEKTPOHOB Ha
nonypoBHsAX U ypoBHsAX. [Ipunnun Ilaynmu. OnextpoHHas ¢Qopmyna aTOMOB 3JIEMEHTOB.
['paduueckue 3nekTpoHHbIE GOPMYIbI U TpaBuwio ['yHaa. DnaekTpoHHO-Tpadudeckre hopMysibl
aTOMOB 3JIEMEHTOB. DJIEKTPOHHAS KJIacCU(UKALIMS HIEMEHTOB 110 CEMeNCcTBaM.

Banenmmuvie 6o3moocnocmu_amomos xumuyeckux s1eMeHmos. BaleHTHbIE AJIEKTPOHBI.
BanenTHble BO3MOKHOCTH aTOMOB XMMHYECKUX 3JIEMEHTOB KakK (YHKIMS MX HOPMajlbHOIO U
BO30YXIEHHOTO cocTOsiHUA. Jlpyrue ¢akTopsl, OIpeneNsoNne BaJeHTHbIE BO3MOKHOCTH
aTOMOB: HaJIM4Yu€ HEMOJENEHHBIX OJJIEKTPOHHbIX map. Hanuunme cBOOOAHBIX oOpOUTANEH.
CpaBHEeHUE BAJIEHTHOCTH U CTENIEHU OKUCIICHMUSL.

Ilepuoouueckuti 3axon u Ilepuoduueckas cucmema xumuyeckux snemenmos JI. M.
Menoeneesa. IlpenocbIKM OTKPBITHS 3aKOHA: HAKOIUIEHHE (HaKTOJIOIMUYECKOro MaTepuala,
pabothl penurecTBennunkoB M. 1. bepuenuyca, U. B. Jle6epeiinepa, A. D. Illankyprya, k. A.
Heronenaca, JI. 1O. Meiiepa, cpe3n xumukoB B Kapicpys, ynmuyHocTHble KauectBa [I. U.
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MenneneeBa. Otkportue /1. V1. MennaeneeBbM nepuoaudeckoro 3akona. Ilepsas gpopmynupoBka
ero. l'opu3oHTanbpHas, BEpTUKaJbHAas1 W JUAroOHajbHas [EPUOJUYECKHE 3aBUCHMOCTH.
[Tlepuoanueckuil 3akoH U cTpoeHue aroma. M3oronel. COBpEMEHHOE NOHATHE XMMHUYECKOIO
aneMmeHTa. 3akoHoMmepHOcTh [. Mosznu. Bropas ¢opmynnpoBka MepHOIUYECKOr0 3aKOHA.
Ilepuoauueckass cucrteMa W CTpoeHUE aromMa. POU3HYECKH CMBICH MOPSAKOBOTO HOMEpa
3JIEMEHTOB, HOMEPOB TIpynmnbsl M nepuoja. [IlpuunHBl HM3MEHEHHS METAUIMYEeCKUX U
HEMETAJUTMYECKUX CBOWCTB JJIEMEHTOB B TpYIINax M MEpUOJaXx, B TOM YHUCIIE OONBbIIUX M
cBepxOonpinx. Tperbs GopMyIHUpOBKA MEPUOIUYECKOTO 3aKOHA. 3HAYCHHUE MEPUOJAUYECKOTO
3aKOHa U NEPUOAUYECKON CUCTEMBI XUMHUUYECKUX 3ieMeHTOB . 1. MenaeneeBa st pa3BUTHUS
HayK{ U IOHUMAHUS XUMUYECKON KAPTUHBI MUPA.

Tema 2.Cmpoenue eeuwgecmaa.

Xumuueckasn ceasv. Edunas npupoda xumuueckou cesazu. VIoHHas XUMHUYecKas CBSI3b U
MOHHBIE KpUCTAJUTMYECKHE perieTku. KoBaneHTHast XMMUYecKas CBsI3b U €€ KJIACCH(PHUKAIH: 110
MexaHu3My o0pazoBaHusi (OOMEHHBIH U JOHOPHO-aKIENTOPHBIN), MO ANEKTPOOTPUIIATEILHOCTH
(TmonsipHAst ¥ HETIOJISIPHAs ), TIO CITOCO0Y MEepeKpPhIBAaHUS JEKTPOHHBIX opOuTanei (curMa u mm),
0 KpaTHOCTHU (OJMHApHAs, [BOIHAs, TpolHas, nmoixyTopHas). [lonsgpHOCTh CBSA3M U MOJISPHOCTH
MOJIEKYJIbl. Kpucrammueckue pemeTk A BEMIECTB C ITOU CBSA3bIO: ATOMHASI M MOJIEKYJISIPHASI.
Meramueckass XMMUYECKasi CBA3b U METaJUIMUECKasi KpucTauinueckas pemerka. Bogopognas
CBSI3b: MEKMOJICKYJISIpHAS M BHYTPUMOJICKYJISIpHAsA. MexaHu3M oOpa3oBaHMs TOH CBS3HM U €€
3HaueHue. MloHHas CBA3b KaK MPEIEibHBIM clydyall KOBAJIGHTHOM MOJIIPHOM CBSI3H; IEPEXO]l
OJIHOTO BUJIa CBS3M B JIPYrOii; pa3Hble BUJIbI CBSI3€H B OJJHOM BELIECTBE.

Ceoucmea kosanenmuou _ xumuyeckou cesazu. HacplllaeMocTh, MOISPU3YEMOCTb,
HaIIPaBJIEHHOCTb. ['eoMeTpHs MOJIEKYI.

Tubpudusayus opoumaneti u 2eomempusi MONEKVIL.

Sp? - ruGpUAN3aIKMs Y aTKaHOB, BOJbI, AMMHUAKA, aIMa3a.

Sp? - rHOpUAM3AIMS Y COeTMHEHHi 60pa, aIKeHOB, APEHOB, TUEHOB, TpaduTa.

Sp - TuOpuaM3aIKs Y COCIUHEHU OCpUIIINs, aIKWHOB, KapOuHa. ['eomeTpust MOJIeKy
Ha3BaHHBIX BEILIECTB.

Lucnepcuvie cucmembi. IloHATHE O QUCHEPCHBIX cucTeMax. JlucnepcHoHHas cpena u
mucnepcHast ¢asza. JleBATh TUIIOB CHUCTEM M HMX 3HAUYE€HHWE B MPHUPOJAE M KHU3HU 4YeJIOBEKa.
HucniepcHasi cucteMa C KHAKON Cpeoil: B3BECH, KOJUIOMIHBIC CHCTEMBI, X KiacCU(UKaius.
3omu u remu. Dpdexr Tunmansa. Koarymsums. Cunepesuc. MosiekynspHble U HCTHHHBIE
pacTBOPBHI.

Teopusi cmpoenus xumuyeckux snemenmos A. M. bBymaeposa. 1lpennocbuiku co3qaHus
Teopuu cTpoeHus : pabotsl npeamectBeHHUKOB (K. b. dioma, ®@. Bénep, L. ®. XKepap, ©. A.
Kekyne), cpe3n ecrectBoucneitateneil B Ilneiiepe, nuuHocTHRIe KauecTBa A. M. Bytieposa.
OcHOBHbBIE TIOJIO)KEHUSI COBPEMEHHON Teopuun cTpoeHusd. Bunel wusomepun. M3omepus B
HEOpPraHWYeCcKOoW XUMUU. B3auMmHOE BIHMSHHME aTOMOB B MOJIEKYJaX OpPraHMYECKUX U
HEOpraHuyeckux BemecTB. OCHOBHBIEC HANPABJICHUS Pa3BUTHUSL TEOPUU CTPOECHHMSI - 3aBUCUMOCTD
CBOICTB BELIECTB HE TOJBKO OT XUMUYECKOI0, HO U OT UX IEKTPOHHOI'O ¥ IPOCTPAHCTBEHHOTO
cTpoeHus. UHIyKIIMOHHBIN U Me30MepHbIN 3P eKkThl. CTepeoperyisapHOCTb.

Huanexmuueckue ocnogvl obwHocmu 08yxX gedyuwiux meoputi xumuuy. J{namexTudeckue
OCHOBbI 00mHOCcTH Teopun nepuoauuyHoctu JI. M. MenneneeBa m Teopum crtpoeHus A. M.
BytnepoBa B craHoBieHHHM (pabOThl MPEIIIECTBEHHUKOB, HAKOIUIEHHWE (AKTOB, y4dacTue B
Che3/IaX, PYCCKUM MEHTAIUTET), MpeJcKa3aHuu (HOBBIX 3yieMeHTOB- Ga, Se, Ge W HOBBIX
BEIIECTB - U300yTaHa) U pa3BUTUU (TPU HOPMYITHUPOBKH).

Ilonumepvl _opeanuyeckue u Heopeanuyeckue. OCHOBHbIe NOHATHS xuMun BMC:
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3alu, MOJIEKyJIspHas macca. CrocoObl MOIydeHUs
noJIMMepoB.  Peakuuu monumepusanud M NOIMKOHAeHcanuu. CTpoeHne MOJMMEpOB:
reoMeTpHuyecKas dopma MaKpOMOJIEKYI, KPUCTAJIJINYHOCTb u aMop(HOCTB,
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crepeoperyisipHoctb. [lonmumepsl opranuueckue u Heopranumdeckue. Kayuyku. Ilmactmaccs.
Bonokna. buononumepsl: 61Ky U HYKJIEHHOBBIE KUCITIOTHI.

JemoncTpauuu. Mojenu KpUCTAUIMYECKUX PEIETOK BEIIECTB C Pa3IMYHBIM TUIIOM
cBszeil. Mogenu Momnekyn pa3nuyHo reomerpun. Kpucraminueckue pemérku anmasa |
rpadura. OOpa3ibl pa3IUYHBIX CUCTEM C kuikoi cpenon. Koarymsuus. Cunepesuc. Dddekr
Tunnang. Moaenu n30MepoB CTPYKTYPHOU M TPOCTPAHCTBEHHOM n3oMepur. CBOICTBA TOJyoOJIa.
Komneknust tutactMacc - BOJMOKOH. OOpasipl  HEOPraHWYECKHX  IOJUMEpPOB:  CEPHI.
[TnacTuaeckoit, pocdopa kpacHoro, kBapia u 1ap. Mozaenu mosekyn 6einkos u JJTHK.

JlabopaTopubie omnbITbl. 1. CBolicTBa THIPOKCHIOB 3JEMEHTOB 3 mepuoga. 2.
O3znakomiieHHe ¢ 00pa3lamMu MIacTMacC, BOJIOKOH, HEOPraHUYECKUX MOJIMMEPOB.

IIpakTnueckas padora 1. «llonyuenue, cobupanue ra3os» .

Tema 3 Xumuueckue peaxkuyuu.

Knaccuduxayus  xumuyeckux peakyuii 6  OpeaHu4eckol U HeopeaHuyecKou
xumuy. [ToHsiTe O XHMMHUYECKOM peakiuu, e€ OoTIMYue OT sANepHOM peakuuu. Peakiuu
AJUIOTPONM3alMM M U30MepU3aluu. Peaknuu, uaymue ¢ U3MEHEHHMEM COCTaBa BEILECTBA: I10
YHUCIly W XapakTepy pearupymlmux H o0pa3yroIIMXcs BEIIEeCTB (pa3fioKeHHUs, 3aMEIICHUs,
oOMeHa, coeuHeHus); o u3MeHeHuto crenenei okuciaenus (OBP u ne OBP); no tennoBomy
ahdexty (9K30- U dHIOTEpMUUECKHE); MO (aze (TOMO- M TEeTEPOreHHBIE); MO HAIPABICHUIO
(oOpatumbie U HEOOpaTHMBIC); 10 HCIOJB30BAHUIO Karajau3zaropa (KaTaIMTHYECKHE U
HEKAaTAIUTUYECKUE); MO MeXaHu3My (paJuKalbHble ¥ HWOHHBIE); 1O BHUAY SHEPruw,
UHUIUUPYIOMIeH  peaknuio  (POTOXUMHUYECKHE,  paJHallMOHHBIC,  AICKTPOXHUMHYCCKHE,
TEPMOXUMHUYECKHE).

Bepoamnocmv _npomekanus xumuueckux peaxyuul. 3aKOH COXpPAHEHHUS DSHEPIUU.
BuyTpennsis sHeprus peakuuid. TeruioBoit addext. TepMoxumuueckue ypaBHeHHUs. Teruiora
oOpazoBanus. 3akoH [I. WM. T'ecca. Outponus. Bo03MOXHOCTH IpOTEKaHHS peaKkUUd B
3aBHCHUMOCTH OT U3MEHEHUS SJHEPTUH U IHTPOIIHH.

Ckopocmb _xumuueckux peaxyuu. Dakmopul, enusioujue Ha CcKOPOCHMb PeaKyul.
_llonsatue o ckopoctu. CKOpOCTb TOMO- M TE€TEPOTEHHOW peakiuil. DHeprus aKTUBAIIUU.
®DakTOpHI, BIUAIONINE HA CKOPOCTh PEAKIUA: MPUPOJIa PEarupyroluX BEIIECTB, KaTalu3aTophl,
TeMreparypa, KoHieHTpamus. Karanu3 romo- u reTeporeHHblil, ux MexaHu3Mbl. GepMeHTBhI, UX
CpaBHEHHE C HEOPraHWYECKHMMH KaTanu3aTopamu. VHTHOUTOPHI W KaTATUTHYECKUE SIIBI.
[ToBepXHOCTbh COMPUKOCHOBEHUSI PEATMPYIOLIUX BEIIECTB.

Xumuueckoe pasnogecue. IloHsITHE O XHWMHUYECKOM paBHOBecHMM. PaBHOBecHbIE
KOHLIeHTpauuu. JluHamuuHocTh paBHOBecus. KoHcranTa paBHOBecHs. DakToOphl, BIMSIOIIME HA
CMEILICHUE PaBHOBECHS: KOHUEHTpaLMs, AaBiieHue, remneparypa. [Ipunuun Jle [latense.

OKuciumenbHo-60cCmMano8UumenbHble peaxuuu(OBP). Crenenn OKHCIICHUS.
Knaccudukanus peaxkuuii B cBete 3eKTpoHHON Teopuu. OcHoBHble moHsATUs OBP. Mertonbl
coctaBneHus ypaBHenuit OBP: meTon anektpoHHOrOo Gananca, MeTo moilypeakuuii. BrnusHue
cpensl Ha npotekanue OBP. Knaccudukanus OBP. OBP B oprannueckoil XumMuu.

Inexmponumuyeckas ouccoyuayus. (J./].) DIEKTPOINUTHI U HEAIEKTPOIUTHL. MexaHu3zm
AIEKTPOIUTUUECKON TUCCOIMAIINN C PA3IMYHBIM BUIOM CBs3U. CBOICTBA KATHOHOB U aHHOHOB.
Kucnotel, conu, ocHoBanusi B cBere J.J[. Crenmenp 3.J[.u €€ 3aBUCUMOCTb OT HIPHUPOABI
AIIEKTpOJINTa M ero KoHueHTpauuu. KoHcranta nuccoumanuu. CryneHyaTas IUCCOLMALIUA.
CBoiicTBa pacTBOPOB AJIEKTPOIUTOB.

Booopoouwiii noxazamens. Jluccoumarus Boabl. Koncranta e€ muccormuanuu. MonHOE
npousBesieHrne BoJibl, Bogopoanslil mokazarens - pH. Cpeasl BOIHBIX PaCTBOPOB 3JEKTPOIUTOB.
3HaueHue BOJOPOJIHOTO TIOKa3aTeNs Uil XUMHUYECKUX U OMOJIOTMYECKUX MPOLIECCOB.

Tuodponus. Tlonatue ruaponusa. ['Maponu3 opraHMYEeCKUX U HEOPTaHUYECKUX BEIIECTB
(rajoreHagKaHOB, CIOXHBIX 3(QUPOB, yriaeBoaoB, 0enkoB, AT®) u ero 3Hauenwe. ['mmponms

10



coieit - Tpu cmyuas. Crynenuarsii ruaponu3. HeoOpatumsbiii ruzpponms. [Ipaktuueckoe
3Ha4YeHue ruaposmsa. K

Jemoncrpanumn. [Ipespamenue kpacHoro ¢ocdopa B Oemnblif; KUCIOpOAa B O30H.
[Tosrydenue kucnopoja U3 MEpOKCUAA BOAOPOJa, BoAbl. Jlerunpartauus sraHona. Ilemouka: P---
P20s --- H3POg4; cBoiicTBa yKCYCHOHM KHCIOTBI, IPU3HAKH HEOOPATMMOCTH PEaKLuii; CBOICTBa
METAJIJIOB, OKUCJICHHME albpAeTuia B KUCIOTYy M coupra B anpaerui. Peakuuum ropenus,
IK30TEPMHUUECKUE peakiuu (obecrBeurnBaHue OPOMHON BOJBI M TIEPMAaHraHaTa Kajlus STUICHOM,
ralieHue M3BECTH U [Jp.) U SHIOTEPMUYECKHE peakuuu (pas3sioKeHUE KaJIMMHOM CelnTphl,
Ouxpomara Kanus. B3aumoneicTBuME LMHKA C pacTBOpaMH CEPHOM M COJISTHOM KHUCIIOT INpU
pa3IMYHBIX TEMIIEpaTypax M KOHLEHTPAallMU COJITHOM KHCIIOTBI; pa3jIOKEHUE IEPOKCHIA
BOJOpoJia mpH momou okcuaa wmapranna (IV), kxartamasel celporo msica U Kaptoders.
B3aumonelictBue IMHKA pa3iMYHOM MOBEPXHOCTH (IOPOIIKA, HBLIM, I'PaHysl) C KHUCIOTOM.
Mognens «kunsmero» cnos. Cmemenue paBHoBecuss B cucteme Fe®'+3CNS= Fe(CNS)s;
OMBUIEHHE )KUPOB; PEAKLUHU dTepUPUKALMH. 3aBUCUMOCTb cTeneHu D.Jl. yKCyCHOM KHCIOTBI OT
pa3baBieHus. CpaBHEHUE CBOWCTB PACTBOPOB CEPHOM M CEPHUCTOM KHUCIOT; MYpPaBBUHOW U
YKCYCHOHM KHMCIIOT, ruaipokcua utus. Kamus n Hatpus. MTHAMKAaTOpsl 1 U3MEHEHHE UX OKPACKU
B pa3inuHbIX cpenax. MHaukaropHas Oymara um e€ ucnosib30BaHue s omnpeneneHus pH
CIIIOHBI, JKEIYIJOYHOIO COKa, JPYrUX COKOB oOpraHu3ma 4enoBeka. CepHOKHCIBIA U
(epMEHTAaTUBHBIM T'MIPOIU3 YIJIEBOAOB. ['maponu3 kapOOHATOB, CyJab(}aToB, CUIMKATOB
I1EJ0YHbIX METAJUIOB; HUTPATOB LMHKA Wiu cBuHLA (II). 'maponus kapbuna kanpus.

JlabopaTopuble onbIThl. |.IlonydueHne kucnopoga pasnokeHHUEM NEPOKCHIA BOAOPOJA
U InepMmaHrasara kauus. 2.Peaknuu, uaymue c oOpa3oBaHHMEM OCaJka. rasza, BOJbI IS
HEOPraHWYECKUX M OpraHNYecKux Kucior.3.Mcnoiap3oBaHne WHAMKATOpPHOW Oymarm s
onpezenenus pH ciroHsl, xemy1o4Horo coka. 4.Pasnuunele cinydan ruipoin3a coJen.

IIpakTuyeckas padora 2 CKOpOCTh XUMHUYECKUX PEAKIINNA, XUMHUUECKOE PABHOBECHE

3. CpaBHEHHE CBOWCTB HEOPraHMYECKMX M OPraHUYECKMX coenuHeHui. 4. Pemenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «I uapoaus».

Tema 4. Bewyecmea u ux ceoiicmaa.

Knaccugurayus neopeanuueckux sewgecms. Ilpocteie u ciioxHbie BemecTBa. OKCHBI,
ux knaccupukanusa. [uapokcuabl (OCHOBaHMS, KHUCIOPOJAHBIE KHUCIOTH, AMMOTEpHbIE
ruapokcuabl). Kucnotsl, ux kinaccuduxanus. OcHoBanus ,ux kiaccuduxanus. Conu cpenHue,
KHCJIbIE, OCHOBHBIE U KOMIUIEKCHBIE.

Knaccugurayus opeanuueckux eeujecme YTieBoJOpOAbI U KilacCU(pUKALIKS BELIECTB B
3aBHCUMOCTH OT CTPOEHHsI YIIIepOAHOM 1enHu (anudaTuuecKkue U MUKINYECKHe) U OT KPaTHOCTH
cBsi3el (mpejenibHbIe U HenpeaenbHbie). ['oMonornyeckuii psan. [Ipou3BoaHbIe YIIIEBOIOPOIOB:
raJloTeHaJIKaHbl, CIOUPTHI, (EHONbI, albAETHIbl U KETOHBI, KapOOHOBBIE KHMCJIOTHI, IPOCTHIE U
CJIOKHBIE YPUPbI, HUTPOCOEIUHEHUS, aMUHbBI, aMUHOKHCIIOTHI.

Memannvi. 1lonoxenre METaIOB B IIEPUOJAUYECKON CHUCTEME M CTPOCHHUE UX ATOMOB.
IIpocTele BemiecTBa-MeTaUIbl: CTPOCHHE KPHUCTAUIOB M METAUIMYECKas XUMHUYECKas CBA3b.
Annorponusi. O6uue (usznyeckre CBOWCTBA METAJUIOB M BOCCTAHOBUTENBHBIE CBOMCTBA HX:
B3aMMOJIEICTBHE C HeMeTaliaMu (KHUCIOPOJIOM, TajJoreHaMH, Cepoil, a30TOM, BOJOPOJIOM), C
BOJIOM, KHCJIOTaMM, pacTBOpaMH COJ€H, OpPraHMYeCKMMHU BellecTBaMM  (CIHUpTaMH,
rajoreHajKaHaMmu, (EHOJIOM, KHUJITaMHu), cO MmeaodyamMu. OKCHIBI M THAPOKCHUIIBI METaJIJIOB.
3aBUCHUMOCTb CBOMCTB 3THUX COCIMHEHUH OT CTENEHEW OKHMCIEHUS METaIOB. 3HAueHUe
METAJIJIOB B IPUPOJE U KU3HU OPTaHU3MOB.

Kopposzusa Memannos. ITonsTne KOppO3HH. Xumunyeckas KOppO3usl.
OnekTpoxumuueckas Kopposus. CriocoObl 3alIUThl METAIIIOB OT KOPPO3HUH.

OOmre crocoObl MOMyYeHUsT MEeTauIoB. MeTasuibl B IPUPOE. METATYPTUsl U €€ BHUJIBL:
IAPO- W THUAPO- DIIEKTPOMETAJUIYPTUsl. DJIEKTPOJIU3 PaCIUIaBOB M PACTBOPOB COEAUHEHUN
METAJIJIOB U €r0 3HA4YEHHUE.
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Hememannwi. TlonoxxeHne HEMETAIUIOB B MEPUOJUYECKON CHUCTEME, CTPOCHHE HX
aTOMOB. DJIEKTPOOTPULIATENILHOCTh. MIHEpTHBIE Tra3bl. JIBOMCTBEHHOE MOJIOKEHUE BOAOpOAA B
nepuoanyueckod cucreme. Hemertamnel - mpocTbie BelecTBa. ATOMHOE U MOJEKYISIPHOE
cTpoeHue uX. AsuioTponus. XUMHUYECKHUE CBOWMCTBA HeMeETAIOB. OKHUCIUTENIbHBIE CBOMCTBA:
B3aUMOJICCTBUE C METaJIaMH, BOJOPOJOM, MEHEE JJIEKTPOOTPUIIATEIIbHBIMUA HEMETAJlJIaMH,
HEKOTOPBIMU CJIO’KHBIMU BEILIECTBAMH. BOCCTAaHOBUTENbHBIE CBOWCTBA HEMETAJJIOB B PEAKLIUAX
co (TopoM, KHCIOPOAOM, CIOKHBIMH BEIIECTBAMU-OKUCIUTEISIMA (a30THOW M CEepHOM
KUCTIOTaMd W Jp.). Bonmopoanble coenuHeHuss HemeTayuioB. llomyueHue uX CHHTE30M U
KOCBeHHO. CTpoeHHuE MOJIEKYJ W KPHUCTAUIOB A3TUX coeluHeHui. Du3nueckue CBOMCTBA.
OtHomieHne Kk Boje. V3MeHeHHE KHCIIOTHO-OCHOBHBIX CBOMCTB B IIE€PUOJAaX U TPYIIAX
HeconeoOpa3yromme u coiieobpasyromue OKcuabl. Kucimopomnele KHCIOTHL. V3MeHeHue
KHCJIOTHBIX CBOMCTB BBICIIMX OKCHUJIOB M THJIPOKCHUJOB HEMETAJUIOB B NEPHOJAX U Tpymmax.
3aBUCHUMOCTH CBOMCTB KHUCJIOT OT CTEIIEHH OKUCIICHUS HEMETaJljIa.

Kucnomwvr _opeanuueckue u neopeanuueckue. Kucnorsl B CBET€ NPOTOJIMTHYECKOU
Teopur. CoNpsoKEHHBIC KHUCIOTHO-OCHOBHBIE Mmaphl. Kiiaccupukanus OpraHuveckux |
Heopranuyeckux kuciuor. OOmme CcBOICTBAa KHUCIOT: B3aUMOACHCTBUE OPraHUYECKUX U
HEOPTraHWYECKUX KHUCJIOT C MeTaulaMH, OCHOBHBIMH U aM(pOTEPHBIMH OKCHAAMH U
THAPOKCUAAMH, C CONsIMH, oOOpa3oBaHHe CHOXHBIX 3¢hupoB. OCOOEHHOCTH CBOWCTB
KOHIICHTPUPOBAaHHOW CEpHOM W a30THOM KHCIOT. OCOOEHHOCTHM CBOWCTB YKCYCHOM U
MYpPaBbUHOM KUCJIOT.

Ocnosanus _opeanuyeckue u Heopeanuyeckue. (OCHOBAaHUS B CBETE MPOTOIUTHUECKOMN
teopuu. Knaccudukanus opraHndeckux 1 HEOPraHMUECKUX OCHOBaHMM. XMUMHUYECKHE CBOMCTBA
mieJioyeil 1 HepacTBOPUMBIX OCHOBaHUU. CBOMCTBa OECKUCIOPOJHBIX OCHOBAaHWN: aMMHaKa U
aMUHOB. B3auMHoOe BiIusiHHE aTOMOB B MOJIEKYJly aHWJIMHA.

Amcpomepnvie opeanuyeckue u Heopeanuyeckue coedurenus. AMpOTepHBIE COSTUHEHUS
B CBETE MPOTOJIUTHUYECKOH TeopuH. AMMOTEPHOCTh OKCHUIOB M THAPOKCHAOB MEPEXOHBIX
METaJUIOB: B3aUMOJICHCTBUE C KHCIOTAMU U IIEI0YaMH.

llonamue o  kommniexchvlx  coedunenusax. KomruiekcoobpazoBaTenb,  JIMTaHbI,
KOOPJMHAIIMOHHOE YHCJIO, BHYTPEHHSsI cdepa, BHemHsss cdepa. HoMmeHkmaTypa JaHHBIX
coenquHeHuil. I[lpumepst coeauHeHuii. AMQOTEPHOCT, aMHUHOKHUCIOT: B3aUMOJICHCTBUE
aMUHOKHCIIOT CO IIEJI0YaMH, KHUCJIOTaMH, CIOHpPTaMH, Jpyr C JApyrom (oOpa3oBaHue
MOJIMNIENTHIOB), 00pa3oBaHUEe BHYTPEHHEH cou (OUIMOISIPHOTO HOHA).

lenemuueckas  c6A3b  MexHcOy  KIACCAMU  OP2AHUYECKUX U HEOp2aHU4ecKux
coedunenutl. [ToHSTHE O TEHETHMYECKOW CBS3UM U TEHETUYECKUX psA/laX B HEOPTaHMUYECKON U
OpraHuyeckod xuMuu. [‘eHeTmueckue psiabpl MeTaula (Ha TpUMEpe KalbIUus U IKeJes3a),
HeMmeTama (cepbl W KPEMHHS), MEPEXOAHOro d3JeMeHTa (IHMHKA). ['eHeTudeckwe psabl U
TE€HETUYECKask CBA3b B OPTAHMYECKOW XUMUU (COEAMHEHUs IBYXaTOMHOTO yriepona). EnuncTBo
MHpa BEUIECTB.

Hemoncrpauuu. Komtekius «Knaccudukaiuss HEOpraHUYECKUX BEIIECTB» U 00pasiibl
npencraButenei kinaccoB. Kommekuust «Knaccudukaiuss opraHMuecKUX BEIIECTB» U 00pasiibl
MpeACTaBUTENEH KiaccoB. Moenu KpUCTALNTHYECKUX PEIIETOK MeTalioB. KoieKius MeTamion
C pa3HbIMU (PU3MYECKUMH CBOMCTBaMH. B3aumoneicTBUE TUTHUS, HATPHs, MAarHUS U JKele3a C
KHCJIOPOJIOM; IIEJIOYHBIX METAJIOB C BOJOW, CIUpPTaMu, (PEHOJIOM; IMHKAa C pacTBOpamMu
COJISIHOW M CEPHOM KHUCJOT; HATPUsI C CEPOIi; AIFOMUHHUS C MOJIOM; JKeJie3a C pACTBOPOM METHOTO
KyIopoca; aJlOMHUHHS C pacTBOpPOM enkoro Harpa. Okcuasl U THAPOKCHIB xpoma. Kopposus
METAJIJIOB B 3aBUCUMOCTH OT YCJIIOBUMU. 3alllUTa METAJUIOB OT KOPPO3UU: 00pa3Ilbl «HEPIKABEEK,
3aIIATHBIX ~ MOKpbITUH. Kommekmus pyn.  OnekTpoin3  pacTBOpoB  coned.  Monenun
KPUCTAINIMYECKHUX PEIIeTOK Moja, anMasa, rpaduta. Amnorponus ¢ocdopa, cepbl, KUCIOPOa.
B3auMopeiicTBue BOIOpOJa C KHCIOPOJIOM; CYPbMBI C XJIOPOM; HATpUsA C HMOJOM; XJopa C
pacTBOpoM OpomMuAa Kallvs;, XJOPHOH M CEPOBOJOPOJHOHN BOJBI, OOecCIBEUMBAaHHWE OpPOMHOMU
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BOJIbI ATWJIEHOM WJIN aleTwiieHoM. [lonydueHne u cBolicTBa XJIOPOBOAOPOA, COISIHON KMCIOTHI U
amMuaka. CBOHWCTBa COJISTHOM, pa30aBiIeHHON CEpHOM M YKCYCHOHM KHCOoT. B3ammopeicTBue
KOHIICHTPUPOBAHHBIX CEPHOM, a30THOM KUCIOT M pa30aBIE€HHON a30THOW KHUCIOTHI C MEIbIO.
Peakuust «cepeOpsHOro 3epkana» A MypaBbUHON KHUCIOTHL. B3aumopeiicTBue pactBopa
THJIPOKCUIA HATpUsi C KHCIOTHBIMH oOkcugamu (okcugoM ¢ochopa V), amdorepHbIMU
TUAPOKCUAAMHU (TUAPOKCUAOM LIMHKA). B3anMonelicTBue aMMHaka ¢ XJI0pOBOAOPOJIOM U BOJOM.
AHaJOrM4HO A7 MeTWIaMuHa. B3aumozeicTBUe aMMHOKHUCIOT € KHCIOTaMU U LIEJIOYaMHU.
OcyuiecTBiieHUE TIpEBpaIlleHUH peakiui. [lonyyeHre KOMIUIEKCHBIX COCTMHEHUMN.

JlaGopaTopuble onbIThl. O3HaKOMJIEHHE C 0Opa3laMu MpeACTaBUTENEH KIACCOB
HeopraHuyeckux BemecTB. O3HakomileHHe ¢ oOpa3laMu  TIpeACcTaBUTENIed  KJIaccoB
opraHvueckux BemiecTtB. O3HaKomileHUE ¢ Koylekuuei pya. CpaBHEHUE CBOMCTB KPEMHMEBOM,
dbochopHO, CEpHON U XJIOPHON KHCJIOT; CEPHUCTOM M CEPHOM KHCIIOT; a30TUCTOM W a30THOU
kucinoT. CBOICTBa CONSHOM, cepHOW (pa30aBIeHHON) M YKCYCHOW KHCIOT. B3aumoneiictBue
ruapokcuaa Hatpus ¢ comsimu (cyiabdarom Memu (II) m xmopuamom ammonwmsi). Pasznokenue
rugpokcuaa meau. Ilomydenue u ampoTepHbIe CBOWCTBA THAPOKCHIA ATTFOMUHUS.

IIpakTnyeckass padora 5. PeiieHue 3KCNEPUMEHTAIBHBIX 3aJa4 MO HEOPraHUYECKOU
XUMHH

6. Pemenne skciepuMeHTANIBHBIX 3a/1a4 110 OpraHnyeckoi xumuu 7. ['eHeTnueckas cBs3b
MEXJly KJ1acCaMU HEOPraHUUYECKUX U OPraHMYECKHUX BEIIECTB

Tema 5 . Xumusn u o6mwecmeo

Xumusa u npouzeodcmeo. XvMUYECKasi MPOMBIIUIEHHOCTh U XMMHUYECKHUE TEXHOJIOTUH.
ChIpbe ISl XUMUYECKOM MPOMBIILIEHHOCTU. Boa B XUMHUYECKOW MPOMBIIIIIEHHOCTH. DHEPrus
JUIsL XUMUYECKOro Mpou3BojAcTBa. HayuHble NMpUHLKIIBI XUMUYECKOTO MPOU3BOJACTBA. 3allluTa
OKpYXKarollled cpeibl U OXpaHa Tpylda MpH XUMHUYECKOM Mpou3BoAcTBe. OCHOBHBIE CTaIuU
XUMHYECKOTo Ipou3BocTBa. CpaBHEHUE IPOU3BOACTBA aMMHaKa U METaHOJIa.

Xumusa cenvckoe xo3aticmeo.  XUMH3AIUS CEIbCKOTO XO3SHCTBA M €€ HaIlpaBJICHUS.
Pacrenuss u mnouBa, mnouBeHHbI noriomaronmii kommuieke (IIIIK). Ynobpenus u wux
Kiaccudukanusa. XUMHUYECKHE CpPElICTBA 3allUThl pacTeHud. OTpullaTelIbHBIE IOCIEICTBUSL
NPUMEHEHHS IECTULIUI0B B 00ph0a ¢ HUMU. XUMH3AIHsI )KUBOTHOBOICTBA.

Xumua u  skonoeus. XVWMUYECKOE 3arps3HEHHE OKpyxkaromiei cpenbl. OxpaHa
ruipocepbl OT XUMHYECKOro 3arpsizHeHus. OxpaHa MOYBBI OT XUMHYECKOIO 3arpsi3HEHUS.
Oxpana atMoc¢epbl OT XUMUYECKOro 3arpssHeHus. OxpaHa (iaopsl U GayHbl OT XMMHYECKOTO
3arpsi3HeHusl. BUOTEXHOIOTUS ¥ TeHHas! MH)KEHEPHUS.

Xumusi u nosceonesnas dicusznb yenosexa. JloMaimHss anTeka. MoOIOIIMEe W YHCTSIINE
cpeactBa. CpeactBa OOpbObI C OBITOBEIMH HaceKOoMbIMH. CpelncTBa JIMYHOW THUTHEHBI W
KOCMETUKHU. XUMUS U nuiia. MapkupoBKa YIakKOBOK MUIIEBbIX U TUTHEHUYECKUX MPOAYKTOB U
YMEHHE WX YUTaTh. DKOJIOTUS KUINIIA. XUMHUS U TEHETUKA YeJIOBEKa.

JeMoHcTpanuu. Mozaenu Npou3BOACTBA CEPHOM KHUCIOTBI M aMMuaka. Komekuus
ynoOpenuit u nectTuiuaoB. OOpa3iibl CpeICTB OBITOBOM XUMHUHU U JIEKAPCTBEHHBIX MPEapaToB.

JlaGopaTopHble omnbIThbl. O3HAKOMIIEHHE C KOJUIEKLUEH yAoOpeHH M MecTHLHIOB.
O3zHakomMieHHe ¢ o0pa3lamMu cpeAcTB OBITOBOI XMMUU U JIEKAPCTBEHHBIX MPENapaToB.

13



3. TEMATHYECKOE INTAHUPOBAHUE

10 kaace
B ToMm umciie
Ne Komusee pakruy | Konrpoa
n/n Tewa o Ypoknu ECKI/IE bHLII)e
4acoB
padoTel | padoThl
1 Beenenne 5} 1 - -
2 Crtpoenue u kinaccuduxarus 5 5 - -
OpPraHUYECKUX BEIICCTB.
3 XUMUYECKUE PEaKIUU B 7 6 - 1
OPraHNu4eCKON XUMHU
4 YrieBogopoibl 29 26 2 1
5 Criupthl U HEHOITBI 6 5 1 -
6 AJbpIerunpl 1 KETOHEI 4 4 - -
7 Kap6oHOBBIE KHCTIOTHI, CTIOKHBIE 13 11 1 1
3(UPBIL, JKUPHIL.
8 YrneBoibl 6 5 1 -
9. A3oTcoaepKalme COeTMHEHUS U UX 12 10 1 1
HAXO0XJICHHE B IPUPOJIE
10 buonornueckue akTuBHbBIE 5 6 2 -
OpPraHMYECKUEe COCTUHEHUS
11 [ToBTOpPEHNE OCHOBHBIX BOIIPOCOB 6 6 - -
Kypca «Opranudeckas XUMUs.
12 pe3epB CBOOOHOTO BPEMEHH 4 4 - -
Bcero: 102 93 8 4
11 kaacc
B ToM umciie
Ne Rommwiec IpaxTuy | KonTpoa
i Tema TBO v p p
4aCOB poKHu ecKHe bHbIE
padoTsl | padoThI
1 CrtpoeHue aTomMa U MEPUOMIECKHUI 10 9 1
3akoH /.M. MenpaeneeBa
2 CtpoeHnue BeniecTna 19 17 1 1
3 XUMUYECKHE peakluu 25 21 3 1
4 BemiectBa u ux cBOMCTBa 32 28 3 1
5 XuMus 1 001IeCTBO 8 8
6 IloBTOpEHNE OCHOBHBIX BOIIPOCOB 8 8
Kypca oO0Iiei XuMuu
Bcero: 102 91 7 4
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