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|. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJMETA

JeaTeabHoCTh 00pa30BaTEIBbHOIO YYPEKIASCHUS 00IIero oOpa3oBaHHMS B OOyYEHHH XUMHH B
cpenHei (MoTHOM) 001IIei mKoJIe Ao KHA OBITh HallpaBjieHa Ha JOCTH)KEHHE 00yJatOIIMMHUCS CIICTYIO X
JJMYHOCTHBIX PE3YJIbTAaTOB!:

1) B ICHHOCTHO-OPUEHTAIIMOHHOM c(hepe — YYBCTBO TOPJIOCTH 32 POCCHUUCKYIO XMMHYECKYIO HayKy,
I'ymMaHu3M, LHCICYCTPEMIICHHOCTb, BOCIHTAHUC OTBCTCTBCHHOI'O OTHOIICHHA K IIPHUPOAC, OCO3HAHHUC
HEOOXOAMMOCTH 3aIUTHl OKPYKAIOIIEH CPEeIbl, CTPEMIICHHE K 3I0POBOMY 00pa3y >KH3HU;

2) B TpyJ0BOii chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaibHEHIIed oOpa3oBaTeNbHOW WIIH
podecCUOHATBLHON TPACKTOPUH;
3) B mo3HaBaTeNbHON (KOTHUTHUBHOM, WHTEIUIEKTyallbHOW) cepe — yMEHHE YNpaBisATh CBOCH

II03HABATEJILHOM 1EATENBHOCTBIO.

MeTtanpeAMeTHBIMH Pe3yJbTATAMU OCBOCHHS BBIMTYCKHUKAMH CpeqHEH (TOTHOW) OOMIEH MIKOJIBI
IIPOrPaMMBI 110 XUMHUH SIBIISIOTCS:

1) ucionb30BaHME YMEHUH U HABBIKOB PpA3JIMYHBIX BHUAOB I[103HABATEIbHOW JESATEIBHOCTH,
IPUMEHEHUN OCHOBHBIX METOJIOB IMO3HAHUS (CUCTEMHO-MH(GOPMALMOHHBIM aHAIN3, MOJECITUPOBAHUE) JUIs
M3YYEHHUS Pa3IMUHbIX CTOPOH OKpPYKaroIlel JeMCTBUTEIbHOCTH;

2) UCIIOJIb30BAaHUE OCHOBHBIX HMHTEIJICKTYAJIbHBIX oOmepainuil: (opMyIMpOBaHUE THIIOTE3, aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATU3AllMsl, BbISIBICHUE NPUYMHHO-CJIEICTBEHHBIX CBSI3€H, MOUCK
aHAJIOTOB;

3) yMeHHE I'€HEpUPOBATh UAECH U ONPEIEIIATh CPEJICTBA, HEOOXOAUMBIE /IJISl X PeAIU3alUN;

4) yMEHHME OIpeNeNATh LEeIM U 3a/aud JAEATeNbHOCTH, BbIOMpATh CpeACTBA peaju3aluy Leaud U
IPUMEHATH UX HA IIPAKTHKE;

5) HCII0JIB30BaHUE PA3JIMYHBIX MCTOUYHUKOB JUIS MOJYYEHHUS XMMHUYECKOH MH(OpMaluU, NOHUMaHHE
3aBHCUMOCTH COJICpPKaHus U (hOPMBI IPEICTaBICHNU HHPOPMALIUH OT IeJieil KOMMYHHUKAINH U aipecaTa.

B oOmactu mnpeaMeTHBIX Ppe3yJbTaTOB o00pa3oBaTelbHOE YUPEXKICHHE OOIIero oO0pa3oBaHMS
NPEJOCTABIISICT YYEHUKY BO3MOXKHOCTh Ha CTYNEHHM CpeAHEro (MOJHOro) oOmiero oO0pa3oBaHUS IPH
W3Y4YE€HNN XUMHMH HAyYUTHCS:

A) Ha 6a30BOM ypOBHe

6 noznaeamenbHou cghepe:

1) naBaTh onpeaeneHuss N3y4eHHbIX TOHITHH;

2) ONUCHIBaTh IEMOHCTPALMOHHBIE U CAMOCTOATEIBHO MPOBEACHHBIE YKCIIEPUMEHTBI, UCIIONIB3YS IS
3TOTO €CTECTBEHHBIN (PYCCKUH, POIHOI) A3BIK U A3bIK XUMHH;

3) onmuchIBaTh M pPa3INyaThb HM3YyYEHHBIE KIJIACChl HEOPraHMYECKMX W OPraHMYECKUX COEAVMHEHMH,
XUMHYECKHE PEaKIUH;

4) knaccu(puIUpPOBaTh U3y4eHHbIE OOBEKTHI U SIBICHUS;

5) HaOm0JaTh JIEMOHCTPUPYEMBIE M CAMOCTOSATEIBHO MPOBOAMMBIE OIBITHI, XUMUYECKHE PEaKIuy,
IPOTEKAOIME B IPUPOJIE U B OBITY;

6) 1enatb BBIBOJBI U YMO3AKJIIOUEHHS U3 HAOIOJIEHUN, N3YYEHHBIX XMMHUYECKUX 3aKOHOMEPHOCTEH,
IIPOrHO3MPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 AHAJIOTUU CO CBOMCTBAMU N3YYEHHBIX;

7) CTPYKTYpUPOBaTh U3Y4EHHBIN MaTepra;

8) MHTEPIPETUPOBATH XUMHUECKYIO0 HH(OPMAIIHIO, TOTYUSHHYIO U3 JPYTUX HCTOYHUKOB;

9) onuchIBaTh CTPOEHUE AaTOMOB dJeMeHTOB |—IV mnepuosoB ¢ HUCHOIB30BaHUEM AIIEKTPOHHBIX
KOH(UTrypanuii aToOMOB;

10) MoenupoBaTh CTPOEHUE MPOCTEUIINX MOJEKYJ HEOPraHMYEeCKUX U OpPraHMYECKHUX BEIIECTB,
KpHUCTAJIJIOB;

6 YEHHOCMHO-0PUEHMAUUOHHOIL cihepe:

aHAJM3UPOBATh U OLIEHUBATH MOCIEACTBUS ISl OKpYKaroIiel cpeibl OBITOBOM M MPOU3BOJCTBEHHON
NESTEIbHOCTH 4YeJIOBEKa, CBSA3aHHOM C MepepadOTKON BEIIECTB; 6 mpyooeoul cghepe: TPOBOAUTDH
XUMHUYECKUH DKCIEPUMEHT; 6 chepe 0CHO6 De30nachocmu JHcuHeOesameabHOCmu: OKa3blBaTh IEPBYIO
MOMOIUIb MPH OTPABIEHUSIX, OXKOraXx M JPYrMX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JIaOOPaTOPHBIM
00opy/noBaHUEM.



b) Ha yriy0sj1eHHOM YpOBHeE: ¢ no3HagamenvHoli cjhepe:

1) naBaTh onpeaeaeHus U3yYEeHHbBIX TOHSATHUIT;

2) ONUCHIBATh JIEMOHCTPAIIMOHHBIC U CAMOCTOSATEIBHO MPOBEICHHBIC KCIICPUMEHTBI, UCIIONB3YS IS
3TOTO €CTECTBEHHBIN (PYCCKUM, POJHOI) S3BIK U A3BIK XUMUM;

3) OOBSCHATH CTPOSGHHWE W CBOWCTBA M3YYCHHBIX KIACCOB HEOPTaHWUYECKUX W OPTaHUYECKUX
COCIUHCHMI,

4) kmaccu(pUIUPOBATH U3yUECHHBIC OOBEKTHI U SBIICHUS;

5) HaOmroaTh JEMOHCTPUPYEMbIE M CaMOCTOSITEIbHO MPOBOAMMBIE OIBITHI, XUMUYECKHE PEaKIuHu,
MPOTEKAIOIIME B IPUPOJIE U B OBITY;

6) uccienoBaTh CBOMCTBA HEOPraHMYECKMX W  OPraHMYEeCKMX  BEIIECTB, OMNPENeNATh  HUX
MPUHA]JICKHOCTh K OCHOBHBIM KJIacCaM COCJIMHEHUN;

7) 0000maTh 3HAHUS W JellaTh OOOCHOBAHHBIE BBIBOJBI O 3aKOHOMEPHOCTSX H3MEHEHHS CBOWMCTB
BEILIECTB;

8) cTpyKTypUpOBaTh Y4eOHYIO HH(POPMAIIHIO;

9) UHTEPIIPETUPOBATh WH(POPMAIUIO, TIOTYICHHYIO W3 JAPYTUX HCTOYHUKOB, OLICHWBATH €€ HAYYHYIO
JIOCTOBEPHOCTH;

10) OOBSCHATh 3aKOHOMEPHOCTH MPOTCKAHUS XUMHUYCCKUX PEaKIIHMid, MTPOTrHO3MPOBATH BO3MOXKHOCTH
UX MPOTEKAHUS HAa OCHOBE 3HAHUHN O CTPOSHUH BEILECTBA U 3aKOHOB TEPMOIUHAMUKY;

11) OOBACHATH CTPOEHHE aTOMOB 3jieMeHTOB |—IV mepuoma ¢ UCHOJIB30BaHHEM 3IIEKTPOHHBIX
KOH(UTYpaIHii aTOMOB;

12) MOIeTMPOBATh CTPOCHHUE IMPOCTCUITNX MOJECKYJ HEOPTaHWYECKUX W OPraHWYECKUX BEIICCTB,
KPHUCTAILJIOB;

13) IpOBOUTH PACUYETHI IO XUMHYECKUM (DOPMYIIaM U ypaBHECHHUSIM;

14) xapakTepu30BaTh H3y4YE€HHbIE TEOPUU;

15) caMOCTOSITENHHO TI0OBIBATH HOBOE JIJISl CE€0ST XMMUYECKOE 3HAHME, UCTIONB3YS ISl 3TOTO TOCTYITHbBIE
UCTOYHUKU UHPOpMAIUY;

6 UEHHOCMHO-0PUEHMAUUOHHOU cihepe:

MPOTHO3UPOBATh, AaHAM3UPOBATh U OIICHUBATh MOCJEICTBUS ISl OKPYXKAroIIed cpeabl OBITOBOUN H
MIPOU3BOJICTBEHHOM JICSITEIILHOCTH YEJIOBEKA, CBI3aHHOU ¢ MepepabOTKO BEUIECTB; 8 mMpyooeoil chepe:

CaMOCTOSITENIFHO TUIAHUPOBATh W TMPOBOJUTH XHUMHUYECKHH OJKCIEPUMEHT, cOOo/as MpaBuia
Oe30macHoOl paboThI ¢ BellecTBaMH U J1a00paTOPHBIM 000PYIOBaHHUEM;

¢ cghepe ocnoe o0e3onacnocmu  JHcuzHeOeAMENIbHOCMU: OKA3bIBaTh TNEPBYIO IOMOUIb MpHU
OTPaBJICHHSIX, OJKOTaX M JAPYTUX TPABMaXx, CBSI3aHHBIX C BEIIECTBAMH H JJaOOPATOPHBIM 000PYyIOBaHUEM.

Il. COOAEP’)KAHUE YYEBHOT O ITIPEJIMETA
10 xnace

Tema 1. [loBTOpenue u yriryosjenue 3Hanui (174)
ATOMHO-MOJIEKYJIIDHOE ~ y4ueHHME. BemecTBa MOJEKYJIApHOTO M HEMOJEKYJISPHOIO  CTPOEHHUS.
KauecTBeHHBIN M KOIMYECTBEHHBIA COCTAB BemiecTBa. MOsIpHAas U OTHOCHTEIIbHAs MOJIEKYJIIPHAs MacChl
BelecTsa. MoibHas 107 U MaccoBasi JOJIs DJIEMEHTA B BEILECTBE.
Ctpoenue artoma. ATomHas opOutanb. [IpaBwia 3amomHEHWs OJJIEKTPOHAMH aTOMHBIX OpOuTasei.
Banentusle siekTpoHbl. Ilepuoanueckuit 3akoH. DOpMyJIHpOBKA 3aKOHAa B CBETE COBPEMEHHBIX
MIPEJCTABICHUN O CTPOCHUM aToma. MI3MeHeHue CBOMCTB 3JIEMEHTOB M WX COCIMHEHUW B MEPUOAAX H
rpynmnax.
XUMHYECKasi CBA3b. JJIEKTPOOTPULATENBHOCTh. Buibl xumuueckoil cBsizu. MonHas cBA3p. KoBaneHTHas
HermoysipHass M mojsipHas cBsi3b. OOMEHHBI W JOHOPHO-aKIENTOPHBIH MeXaHW3M 00pa3oBaHUs
KOBAJICHTHOM TOJIApHOM cBsi3u. ['eomerpmsa Monekynbl. Metamnudeckas cBsi3b. BomopoaHas CBS3b.
ArperaTHble COCTOSIHUSI BellecTBa. THIbI KPUCTAUIMYECKUX PELIETOK: aTOMHAas, MOJEKYJIsIpHasi, HOHHa,
MeTaJuInYecKasl.
Pacuets! no hopmynam u ypaBHeHUsIM peakiuid. ['a3oBbie 3akoHbl. YpaBHeHue Kiaiinepona-Meneneesa.
3akoH ABoOrajipo. 3akoH 00beMHBIX OTHOIIEHUH. OTHOCUTENbHAs IUIOTHOCTh T'a30B.



Knaccupukanus XMMHYECKHX pPEAKIMi M0 pa3TUYHBIM TpU3HAKAM CpaBHEHUs. l3MeHeHue cTerneHu
OKHCJICHUSI 3JIEMEHTOB B COEAMHEHUSAX. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIEHHE U
BOoccTaHoOBJIeHHE. OKHCIUTENN U BOCCTAaHOBUTENH. Metoa anekrponHoro Oananca. Ilepmanranat xanus
KAaK OKHCIIUTENb.

Baxneiimme kiacchl HEOPraHMYECKUX BeEIIECTB. ['eHeThuecKas: CBsI3b MEXIY KJIacCaMH HEOPTraHUYECKUX
coenuHeHUH. Peakunn nonnoro oomena. ['maponus. pH cpensi.

PactBopsl. CriocoObl BBIpaXEHHs KOJUYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas A0 (TPOLIEHTHAs
KOHIEHTpanus), MojsipHas KoHueHTpauus. Kommougnesie pactBopbl. Dddext Tunnmans. Koarymsuus.
Cunepesuc. Kommiekcuble coennHerns. CocTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa30BaTeib, TUTaH/Ib.
Koopaunnanmonnoe unciio. HomeHknaTypa KOMIIIEKCHBIX COEIMHEHU.

Hemonctpamuu. 1. O6pa3isl BenecTB MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHus. 2. Bo3ronka moja.
3. OnpeneneHrue KUCIOTHOCTH CPEIbl MPHU MOMOIIM WHIUKATOpoB. 4. Dddekt Tungans. 5.00pazoBaHue
KOMILJIEKCHBIX CO€IMHEHUM MEePEXO0IHBIX METAJIJIOB.

JlaGopaTtopHbie onbIThl. 1. Peakiuu nonHoro oomena. 2. CBOMCTBA KOJUIOMIAHBIX pacTBOPOB. 3. ['maponus
coueid. 4. [lonyueHue U CBOMCTBA KOMIIEKCHBIX COCTMHEHUI.

[TpakTnueckas pabGora No 1. BrimonmHeHue »SKCIEpUMEHTalIbHBIX 3amad 1o Teme «PeakunonHas
CIIOCOOHOCTH BEIIECTB B pacTBOpax».

Kontponbnas padota Ne 1 mo reme «OCHOBBI XUMUI.

Tema 2. OcHOBHbIE NOHATHUS Oprannyeckoii xumum (13 u)

[Tpenmet oprannyeckoit xumun. OcoOEHHOCTH OPraHMYECKHUX BEIIECTB. 3HAYCHHE OPTraHMYEeCKONW XHMUHU.
[IpuanrHBEl MHOTO0Opa3wsi OPraHWYECKUX BEIIECTB. YTIEPOIHBIA CKENET, €ro THIIB: [UKINICCKUE,
arukiandeckue. KapOouukinyeckue H TeTEpOIUKIMYECKHe CKeleThl. Buael cBs3eil B Molekynax
OPraHMYEeCKHUX BEILIECTB: OJMHAPHBIE, TBOWHBIC, TPOWHbIE. VI3MEHEHNE HEPTUM CBA3EH MEXKIYy aTOMaMu
yriepojia pu yBEJIIMUYEHUH KPATHOCTHU CBsI3U. HachlllleHHbIE M HEHACBIILIEHHBIE COSIMHEHUSI.

DNEKTPOHHOE CTPOCHHE M XUMHUYECKHE CBSI3M aroma yriepoja. [ mOpunusanus opouTaneid, ee THITBI JJIs
OpraHMYECKUX coenuHeHuil: sp3, sp2, sp. OOpa3oBaHHe cUTMa- U M-CBA3€H B MOJEKYyJaX OPraHHYeCKHUX
COCIMHECHU.

OCHOBHBIE TIOJIOKEHHUSI CTPYKTYPHOHW TEOPUU OPraHUYECKUX COEIMHEHUNA. XHUMHUYECKOE CTPOEHHUE.
CrpykrypHast popmyna. CTpyKTypHas U MpOCTpaHCTBEHHas m3oMepus. M3oMepus yriepoJHoro ckelnera.
N3omepus mnonoxeHus. MexkiaccoBas u3oMepus. Buael mpocTpaHCTBEHHOM wu3omepuu. Onruyeckas
n3omepus. OnTUUecKUe aHTUMOABL. ~ XHUPAIbHOCTh. XHUPAIbHBIE U  aXUPAIbHBIE  MOJEKYIIBI.
['eomeTpuueckas nzomepus (Iuc-, Tpanc-uzomepus). 'omonorusi. 'omosnoru. ['omonoruueckas pa3HoCTb.
I'omonornueckue psiasl.

OnektpoHHble 3PdekThl. CrocoObl 3ammceld peakiuii B opraHnyeckoil xumuu. CxemMa W ypaBHEHHE.
VYcnoBusa nposenenus peakuui. Knaccudukanus peakuuii OpraHM4ecKHUX BEIIECTB MO CTPYKTYPHOMY
MpU3HAKY: 3aMellleHre, TPUCOeINHeHNe, oTuierieHne. Mexanu3mel peakiuid. CrocoObl pa3pbiBa CBS3H
yraepoi-yraepoa. CBoOO HBIEC paJuKaibl, HYKICOPUIBI U AIEKTPODUIIBL.

Knaccudukanus opraHudeckux BemecTB U peakuuid. OCHOBHBIE KIACChl OPTraHUYECKHX COCIMHEHUU.
Knaccudukanuss opraHudecKux COeAUHEHUN MO (DYHKIIMOHAIBHBIM TPYIINaM. DJIEKTPOHHOE CTPOCHUE
OpraHMYECKUX BenlecTB. B3auMHOE BIMsSHHE aTOMOB W TPyHH aToMOB. MHAYKTHBHBI M ME30MEpHBIN
a¢dextsl. IlpencraBnenue o pe3oHaHce. HomeHknaTypa opraHuyeckux BeliecTB. MexayHapoaHas
(cucremaTHYeckasi) HOMEHKIIATypa OpraHMYECKHUX BEIIECTB, €€ MPUHIUIBL. PalinoHanbHas HOMEHKIATypa.
OKWuCIIeHHE U BOCCTAHOBJIEHHE B OPTaHUYECKON XUMUH.

Hemonctpauuu. 1. Mojenu opraHu4ecKux MOJIEKYII.

Tema 3. YrieBoaopoasi (26 4)

Anxanbl. CTpoeHne Moyiekynbl MeraHa. [loHstue o koHdopmanmsax. OOmas xapakTepuCTHKa Kiacca,
bu3nYeckue W XUMHYECKHE CBOMCTBAa (TOpeHHE, KaTaJTUTUYECKOE OKHUCICHHE, TaJoreHHpOBaHUE,
HUTPOBaHUE, KPEKUHT, MHUPOIU3). MeXaHuW3M peakluud XJIOPUPOBAHUS MeTaHa. AJKaHbl B MPHPOJE.
CuHTEeTHYECKHE CIOCOOBI TIOJNYYCHHS aJKaHOB. METONbI TMONMy4YeHUs aJIKaHOB W3 aJKWITaJ0-TeHH]IOB
(peakuus Bropia), 1ekapOOKCHIIMPOBAHUEM COJIeH KapOOHOBBIX KHCIOT H JIEKTPOIN30M PACTBOPOB COMNEH
KapOOHOBBIX KUCIIOT. [I[puMeHeHHE akaHOB.



Huknoankansl. O0Imas XxapakTepucTuKa Kiacca, pusnueckue cBoicTBa. Buapl nsomepun. HanpspokeHHbIE 1
HCHANPSDKEHHBIE  IMKJIBL.  XMMHMYECKHME  CBOICTBa  LUKJONponaHa (TOpeHue, T'MIPUPOBAHUE,
IPUCOEANHEHNE TaJOr€HOB, TaJOr€HOBOJOPOJOB, BOABI) U IMKJIOreKcaHa (rOpeHHE, XJIOpUPOBaHUE,
HUTpoBaHue). [loaydyeHne NMKI0aTIKaHOB U3 AJIKAHOB U JUTaJIOr€HAJIKAHOB.

Anxkensl. OOmias xapakrepuctuka kiacca. CTpoeHHe MOJIEKYIIbl 3TUieHa. OU3NUecKrue CBOWCTBA aJIKEHOB.
['eomeTpryeckas M30MepUs AIKEHOB. XHMHUYECKHME CBOMCTBA alIKEHOB. Peakiuu INpUCOEIMHEHUs IO
KpaTHOW CBS3M -THAPUPOBAaHUE, TaJOrC€HUPOBAHUE, TUAPOrajJoreHupoBaHue, ruapartanus. IIpasuio
MapkoBHHKOBa U €ro OOBSICHEHHE C TOUKU 3pEHMs JIEKTPOHHON Teopuu. B3ammoneicTBue ankeHOB ¢
OpOMOM U XJIOPOM B T'a30BOM (a3e miu Ha cBeTy. OKHCICHHE aJIKEeHOB (TOPEHUE, OKUCICHUE KHCIOPOI0M
B IPUCYTCTBUM XJOpHJA Najulafus, IMOJX JeHcTBUEM cepeOpa, OKUCIEHHUE TOpSYUM IOJKHUCIEHHBIM
pacTBOpOM IepMaHraHata Kanus, okucieHue no Baruepy). [lomumepuzanus. IlomyueHue ankeHoB u3
AJIKaHOB, AJIKWITAJIOTC€HUIOB U JUTalloreHaKaHoB. [[puMeHeHne sTuiieHa u nponusicHa.

Anxanuensl. Knaccudukanuss nueHOBBIX yrieBoaoponoB. ConpspkeHHble aueHbl. Dusndeckue u
XMMHYECKHE CBOWMCTBA JAMBUHWIA U u3omnpeHa. 1,2- u 1,4-npucoeaunenue. [lonumepusanus. Kayuyku.
Bynkanuzanus kayuykoB. Pe3una u 30onut. Cunre3 OyragueHa u3 OyraHa u 3TaHoza.

Anxunsl. O0mmas xapaktepuctuka. CTpoeHHne MOJIeKyIbl aleTuieHa. Pu3ndyeckue 1 XuMUUeCKue CBOMCTBA
alKMHOB. Peaknum npucoeaMHEHHs  TajOreHOB, TaJON€HOBOAOPOJOB, BOJbL.  ['mapupoBaHue.
Tpumepuzanus u qumepusanus aneTwieHa. KucioTHble cBOMCTBA aIKMHOB C KOHLIEBOM TPOWHOM CBA3BIO.
Aunerunupl. OKUCIIEHUE AJIKUHOB pacTBOPOM IepMaHranara kanus. [lpumenenue anerunena. Kapouaneiii
MeETOJ noy4yeHus aueruieHa. [luponus merana. CHUHTE3 aJKUHOB AIKMIIMPOBAHUEM allETUIIUIOB.

Apen b1 Ilonstre 06 apomaruunoctu. [IpaBuno Xrokkens. beH3om-cTpoeHne MoOEKyibl, (pusmyeckue
cBoiicTBa. ['omonornueckuil psn 6enzona. M3omepust nu3zaMelieHHbIX OCH30JI0B Ha MpPUMEpPE KCHIIOJIOB.
Peakuuu 3amenieHuss B OEH30JIbHOM sJipe (TajJOreHUpOBaHUE, HUTPOBAHUE, aJKUIUpoBaHue). Peakuun
IPUCOETUHEHUS K OeH30Iy (THApUPOBaHHE, XJIOPUPOBAHUE HA CBETY).

OcobenHocty XuUMHUU alkwiOeH3070B. [IpaBuiia opueHTalMM 3aMECTHTENICd B PEAKIUAX 3aMEIICHUSI.
BpoMupoBanue u HuTpoBaHue Tosyosna. OKHCICHHME aTKUIOEH30JI0B PAacTBOPOM IE€pPMAHIaHATa KajHsl.
lanorennpoBanue ankwiIOEH30J0B B OOKOByI0 memb. Peaknums Bropma-®Ourrtura kKak MeETOJ| CHHTE3a
aKuI6eH30510B. CTUPOJ Kak MpUMep HeTpeiebHOr0 apoMaTHYeCKOro COeIMHEHUS.

[IpupoaHble HMCTOUYHUKM YTIeBOAOPOAOB. I[lpuponHbli M TMOMYTHBIM HEQTAHBIE Tra3bl, UX COCTaB,
ucnonb3oBanue. Hedtep kak cmech yrieBomoponoB. llepBuuHas um BTOpHuYHAs mepepabOTKa HePTH.
Pudopmunr. KameHHsli yrois.

['eHeTnyeckass CBs3b MEXKIY Ppas3JIMYHBIMU KJIacCaMM YIJIEBOAOpONoB. KauecTBeHHBIE peakuuu Ha
HeNpeeNbHbIE YTIIIEBOA0PO/IBI.

["anoreHonpou3BoAHbIE YIIIEBOAOPOJOB. Peaknuu 3aMenieHusl rajioreHa Ha THAPOKCUI, HUTPOIPYIILY,
nua”orpynny. JlelicTBue Ha rajJloreHIpou3BOIHbIE BOJHOTO U CIIMPTOBOIO pacTBopa menaouu. CpaBHEHUE
PEaKIIMOHHOM CIIOCOOHOCTH — alIkWi-, BUHWI-, (eHw - u OeH3wiragoreHujoB. lcnonb3oBanue
TaJIOTEHIIPOU3BOJIHBIX B OBITY, TEXHHKE W B cuHTe3e. [loHATHE O MAarHMHOpPraHMYECKUX COEIUHEHUSX.
[TosryueHue alkaHOB BOCCTAHOBJIEHHEM HOAAIKAHOB HOJI0OBOIOPOIOM. MarHMiOpraHnYeCKUue COEAMHEHHS.
Hemonctpauuu. 1. bpoMmupoBaHue rekcaHa Ha cBeTy. 2. ['opeHue MeTaHa, 3TWUJIEHA, aleTWIEHa. 3.
OTHolIeHNe MeTaHa, STUJICHA, alleTHIIeHa U OeH30J1a K pacTBOpaM IepMaHraHara Kajius U OpOMHOU BOJeE.
4. OKHUCIIEHUE TOIYyOJa pacTBOPOM IMepMaHraHaTa kanusd. 5. [lonydeHne sTuiieHa peakiuen 1eruapaTanui
9TaHoONIa, AaleTUJICHA-TUAPOIU30M KapOuaa kampuus. 6. IlomydeHue cTHpona AenoJuMepu3anueit
MOJIMCTUPOJIA U UCTIBITAHUE €r0 OTHOUIEHUSI K pacTBOPY IepMaHraHaTa Kajusl.

JlaGopatopHbie onbIThl. CocTaBiIeHHE MOJENel MOJIEKyJ alkaHoB. BzanmoseiicTBue ankaHoB ¢ OpoMoM.
CocraBneHue MoJiesield MOJIEKYJI HEMPEACIbHBIX COCTMHEHUN.

[Ipaktuueckas pabora Ne 2. CocraBieHre MOAeNEH MOJIEKYIT YTIeBOIOPOIOB.

[Ipaktuueckas padota Ne 3. [lomydeHne STUIICHA U OTIBITHI C HUM.

KonTtponbHast padora Ne 2 o Teme «YTJIeBOIOPOIbI».

Tema 4. Kuciopoaconep:kaniue oprannueckue coequnerHus (26 1)

Cnuptsl. HomeHkatypa n n3oMepust ciupToB. Tokcndeckoe 1eHCTBUE HA OPraHU3M METAHOJa U 3TaHOJIA.
duznyeckue CBONCTBA MpelebHBIX OJTHOATOMHBIX CIIUPTOB. XMMHUUYECKHUE CBONCTBA CIIUPTOB (KUCIOTHBIE
CBOICTBa, peakUWU 3aMEUICHWs TUIPOKCHIBHOM TpYNIbl Ha TaJOreH, MEXMOJEKYJIsApHas U



BHYTPUMOJIEKYJISIpHAsl J€rHpaTalns, OKUCIEHUE, PEaKIMU YIJIEBOAOPOJHOIO paaukaia). AJKOTOJISTHI.
[uaponus, ankumupoBaHue (CHHTE3 MPOCTHIX 3GUpoB 10 Bunbsmcony). I[IpomblnuieHHBIH CHHTE3
MeTaHojia. MHOTrOaTOMHBIE CHUPTHI. DTHIEHIJIMKOIb W TJIHMLEPUH, WX (U3HYECKHEe M XHMHUYECKHE
cBoiicTBa. CUHTE3 JUOKCAHA U3 ITHWICHIVINKOISA. TOKCHYHOCTD 3THIEHINIMKONA. KauecTBeHHas peakuys Ha
MHOT'0AaTOMHBIE CITUPTHL. [IpocThie 3(hupbl Kak U30MEPHI MPEENIbHBIX OJHOATOMHBIX CIHUPTOB. CpaBHEHHE
uX (U3NYECKMX M XMMHUYECKMX CBOMCTB cO chupramu. Peakuus paciueruieHus mpocTeiXx 3(UpoB
HOJI0OBOJOPOIOM.

@®enonbl. HomeHknaTypa u u3oMepusa. B3aumMHoe BinsHUE Tpynn aToMOB Ha Ipumepe ¢eHona.
du3nuecKue U XMMUYECKHE CBOMCTBA (peHoa U Kpe3osioB. KucnotHelie cBoiicTBa ()eHOIOB B CPAaBHEHHUH CO
cnuptamu. Peakiuu 3amMerieHuss B O€H30JbHOM KOJblLie (TaJlor€HHMpOBaHME, HUTpoBaHHUE). OKHCICHHE
denono. KauectBenusie peakiuu Ha penoun. [Ipumenenue dpenona.

KapOoHumnbHble COETUHEHHS. DJIEKTPOHHOE CTPOECHUE KapOOHWIBHOW IpyIIbl. AJIBJAETUABI U KETOHBI.
dusnueckue CBOMCTBa popMaibaerua, aueTanbaeruaa, aierona. [lonarue o KeTo-eHoIbHON TayTOMEpUU
KapOOHMJIbHBIX COEMHEHUH. Peakuun npucoeuHeHus BoJbl, CIIUPTOB, LIMAHOBOJOPOA U THIPOCYIbpura
HaTpusd. CpaBHEHHE PEaKLMOHHON CIIOCOOHOCTH ajlbJETHJ0B UM KETOHOB B pPEaKUMSIX HPUCOEIUHEHUS.
Peakuyu 3amenieHuss aroMOB BOAOPOAA IPHUOO. O-YIJIEPOJHOM aroMe Ha rainoreH. [lomumepusanus
dopMmanbaeruia u ameranpaerunga. CUHTE3 CHUPTOB B3aUMOJICHCTBHEM KapOOHWIIBHBIX COEIMHEHUN C
peaktuBoM ['punbspa. OkucieHue KapOOHWIBHBIX coequHEeHuH. CpaBHEHUE OKHUCIIEHUS albJIETHJOB U
KETOHOB. BoccraHoBneHne KapOOHWJIBHBIX COEAMHEHWH B CHHPTH. KadecTBeHHBIE peakuu Ha
QIBJETUAHYIO Ipymiy. Peakuuu ambaosbHO-KPOTOHOBOM KoHJeHcauuu. OcobeHHocTu (opmanbaeruia.
Peaknust popmanbaeruna ¢ GpeHOIOM.

KapOoHOBBIE KHCIOTBI. DJIEKTPOHHOE CTpPOEHHE KapOOKCHIBHOM rpymnmnbl. ['omonoruuyeckuil psa
IpeJelbHbBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. PU3NYECKHE CBOMCTBA KapOOHOBBIX KHCIOT Ha
IIpUMepEe MYpPaBbUHOM, YKCYCHOM, IIPOIIMOHOBOM, NAJIbMUTHUHOBOM U CTEAPUHOBOM KHMCIOT. XMMHUYECKUE
cBOMicTBa KapOOHOBBIX KHCIOT. KucinoTHbIE cBoOHCTBa (M3MEHEHHE OKpPAacCKHW HHAMKATOPOB, PEAKLUU C
aKTUBHBIMU METaJJIaMH, OCHOBHBIMU OKCHJaMH, OCHOBaHUSMM, COJsiMH). MI3MeHeHne cuibl KapOOHOBBIX
KHCJIOT TIPY BBEACHUU JOHOPHBIX M aKIENTOPHBIX 3aMecTHTesel. B3anMoneiictBre kKapOOHOBBIX KHCIIOT
co cnuptamu (peakuus sTepudukanuu). lajoreHupoBaHHe KapOOHOBBIX KHCIOT B OOKOBYIO IEMb.
Oco0OeHHOCTH MYpaBbMHOW KHCIOTHI. BaxHeillue mnpeacTtaBUTeNH Kiacca KapOOHOBBIX KHCIOT M HX
npuMeHeHue. [lomyuyeHrne MypaBbUHOM M YKCYCHOM KHCIIOT B NPOMBINUIEHHOCTH. Bpiciine kapOoHOBbIE
kucnotel. lllaBeneBas KkucinoTa Kak MPEJACTaBUTENb JUKApOOHOBBIX KucioT. IlpeacraBinenue o
HeNpeieibHbIX W apoMaTh4yeckux KucioTax. OCOOEHHOCTM HUX CTPOCHHMS M CBOMCTB. 3HauyeHHe
KapOOHOBBIX KUCIIOT.

XKupbl kak croxHble A(QUPHl TIAMIEPUHA W BBICIIUX KapOOHOBBIX KHUCIOT. OMBIJIEHHE JKUPOB.
lMunporenuszanus xupoB. Mblila Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT.

OyHKIMOHANBHBIE MPOU3BOJHbIE KapOOHOBBIX KHUCIOT. [lomyueHue XJIOpaHTHAPHIOB U AHTUAPHUIOB
KHUCIIOT, UX Tuapoau3. [lonyyeHue ciokHbIX 3(UPOB ¢ UCHOIb30BAHUEM XJIOPAHTUIPUIOB U aHTHJIPHIOB
kucinoT. CroxkHble 3(HUpBl KaK H30Mepbl KapOOHOBBIX KHCHIOT. CpaBHeHHE (U3NYECKUX CBOMCTB U
PEeaKIMOHHON CITIOCOOHOCTH CIIOKHBIX 3(PUPOB U U30OMEPHBIX UM KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX
3¢upoB. CHHTE3 CIOXHBIX 3(pupoB (heHono. CroxHbIe 3(PUPHI HEOPraHUYECKUX KUCIOT. HUTpornunepus.
Amuapl. Conu KapOOHOBBIX KHCIIOT, UX TEPMHUYECKOE pa3sIoOKeHHE B NpUCYTCTBHM Iuenoud. CuHTe3
KapOOHMJIBHBIX COCMHEHUI pa3IoKeHUEM KalIbIIUEBBIX COJIe KapOOHOBBIX KUCIIOT.

Hemonctpannu. 1. B3aummopeiictBue Hatpusa ¢ 3TaHOIOM. 2. OKHCIEHHME 3TaHOJA OKCHIOM Meau. 3.
I'openue stanona. 4. BzaumopelicTBre TpeT-OyTHIIOBOTO CIHMpTa C COJSTHOW KucioToi. 5. MogodopmHast
peakuus. 6. KauecTBeHHas peakiusi HA MHOTOaTOMHbIE criUpThl. 7.KadecTBeHHbIE peakuu Ha (eHOobl. 8.
OnpeneneHue anbpAETUAOB IPU  IMOMOIIM KAYECTBEHHBIX peakuuid. 9. OkucieHue aabIeruioB
nepmanranatoM kanus. 10. [TomydeHnue cioxxHbBIX 3QUpPOB.

JlaGopatopHbie ombIThl. 5. CBoiicTBa 3THIIOBOTO cnupTa. 6. CBoiicTBa rimuepuHa. 7.CBoiicTBa (eHoa.
KauectBennsle peakunu Ha ¢eHobl. 8.CBoiicTBa popmanuna. 9. CoiictBa ykcycHoi kucnotsl. 10. Comu
KapOOHOBBIX KHCIIOT.

[TpakTrueckas padota Ne 4. [Tomryuenue OpomaTaHa.

[IpakTuueckas padora Ne 5. [lonyueHue aneroHa.



[IpaxTuueckast padora Ne 6. [TonydeHne yKCyCHOI KUCIOTBHI.

[Ipaktuueckas padora Ne 7. [Tonyuenue sTumnarerara.

[Ipaktuyeckass pabora Ne 8. Pemienue skcnepuMeHTaNbHBIX 3amad mo Teme «Kucimopozacoaepikariue
OpPraHUYECKHE BEUICCTBAY.

KonTtponsnast padora Ne 3 o teme «Kucnopoacoaepxaiiie OpraHudeckie BEeIecTBa.

Tema 5. YrueBoani (6 1)

VYrnesonsl. MoHo- u aucaxapuael. OyHKIMKM yrieBonoB. buosnorumueckas ponb yrieBonos. Inroxosa-
¢u3nueckue CBONCTBa, JMHEWHAas M LMKIMYecKas (GopMbl. Peaknuu TIIOKO3bI (OKUCIIEHHE a30THOMN
KHUCJIOTOM, BOCCTAHOBJIEHUE B IIECTUATOMHBIN CHMPT), KaUECTBEHHBIE pEaklMU Ha IJIOK03y. bpoxenue
III0K03bl. PPyKTO3a Kak n3oMep IiroKo3sl. Prubo3a u ne3okcupubosa. Ilonstre o rimko3naax.
Hucaxapunpl. Caxapo3a Kak IIpeICTaBUTENb HEBOCCTAHABIMBAIOLIMX JUcaxapuaoB. Manbro3a U J1akTo3a,
neiobunosa. I'maponus nucaxapuaos. Ilonydyenue caxapa U3 caxapHO CBEKJIBI.

[Tomucaxapuael. Kpaxman, mmkoreH, newirosnos3a. KauecTBeHHass peakuus Ha Kpaxmail. [uaposms
IIOJINCAXAPUIOB.

JemoncTtpauuu. 1. PacTBopuMOCTh yriieBoioB B Boj€ U 3TaHoie. 2.KauecTBeHHbIE peakIMi Ha TIIIOKO3Y.
3. OGpas31bl aMUHOKHUCIIOT.

Jlaboparopubie onbiThl. 11. CBoiicTBa rioko3bl. KauecTBeHHas peakuus Ha riaroko3y. OnpeneneHue
KpaxMmaJia B IpoJyKTax nutanus. 12. [{BeTHble peakiiuu OenKoB.

A3oTocoaep:kaniue oprannyeckue Beuiecrna (124)

Hutpocoennuenus. DnekTpoHHOE CTpoeHue HUTporpynmsl. Ilonyyenue HuTpocoenquHenuil. B3psiBuaTsie
BEIECTBA.

Amunbl. M3oMepus amuHOB. IlepBuuHBIE, BTOpPUYHBIE M TpPETHUYHBIE aMuHbl. PU3NYECKUE CBOICTBa
IPOCTEHIINX aMUHOB. AMUHBI KaK OpraHnyeckue ocHoBaHMs. ColM alKWIaMMOHMS. AJKWIMPOBAaHUE U
alWIMPOBaHUE AMHMHOB. Peaknnu aMHHOB € a30TUCTOM KHMCJIOTOM. ApOMaTHMYECKHE aMUHBI. AHWIUH.
B3aumHoe BiMsiHME TPYIIT aTOMOB B MOJIEKYJE aHWIMHA. XMMHWYECKHUE CBOMCTBA aHWJIMHA (OCHOBHBIE
CBOWCTBA, peaKkIM 3aMelLCHHUs B apOMAaTUYECKOE s/IpO, OKHCICHUE, alluiIupoBaHue). JnazocoenHeHus.
[TonyyeHnne aMHHOB U3 CIUPTOB U HUTpOCOEAMHEHUH. [[puMenenne aHnnmHa.

I'erepounkibl. @ypaH M NUPPOJ Kak MNPEACTABUTENN MATHUWICHHBIX TI'ETEPOLMKIIOB. JJIEKTPOHHOE
CTpOE€HHE MOJeKysabl mnuppona. KucnorHele cBoiictBa mnuppona. IlupuauH Kak INpeacTaBUTENb
HIECTUWIEHHBIX TE€TEPOLUKIIOB. OJIEKTPOHHOE CTPOEHHE MOJIEKYNbl NHupuauHa. OCHOBHBIE CBOMCTBA
NUpPHUJIMHA, PEaKIMK 3aMelleHus ¢ apomaruyeckuM siipoM. IlpeacraBnenne o0 uMuaazolse, MUPHIIMHE,
IIypUHE, IYPUHOBBIX U MMPUMUINHOBBIX OCHOBAHHUSX.

Hemonctpanuu. 1. OcHOBHBIE cBOMcTBa aMHHOB. 2. KauecTBeHHbIE peakIMi Ha aHWINH. 3. AHUJIMHOBBIE
kpacutenu. 4. O6pa3ibl reTepOUKIMYECKUX COSAMHEHUH.

JlaboparopHble onbIThl. KauecTBEHHBIE peakuy Ha aHUJIUH.

[Tpaktuyeckas pabGora Ne 9. PemieHue 5KCepUMEHTAIBHBIX 3alad MO TeMe «A30TcoAeprKaliue
OpraHUYECKHE BEILIECTBAY.

Konrtponbnas padora Ne 4 o Teme «A30TcozepKalie OpraHndeckre BeIecTBay.

Tema 7. Ilonmumepsl ( 2 4)

[lonsTHE O BBICOKOMOJIEKYJISpPHBIX BemiecTBax. llomumepusanuss M IMOJMKOHAEHCALMS KaK METOMbI
CO3/IaHUSI TONUMEPOB. JiactoMepbl. [IpupoaHblii W cuHTeTHYECKHMd Kaydyk. ComoiauMmepu3anms.
CoBpeMeHHbIE TUIACTUKU (MOJTUATUIICH, MOJUIPONUIICH, MOJIUCTHPOJI, MOJUBUHHIXIOPUI, (TOPOIUIACT,
noJud THIeHTepedTanar, akpwiI-0yTaAUeH-CTUPOIbHBIA IIACTHK, MonukapOoHatsl). Ilpupomusie u
CUHTETHUYECKHE BOJIOKHA (0030p).

Hemonctpanmu.1.O6pasipimiactukoB.2. Komneknust  BonokoH.3. IlonukoHaeHCAUs  STUICHTIUKONS €
TepedTaneBoi KUCIOTOM.

JlaboparopHble onbITh. 13. OTHOLIEHNE CHHTETHYECKUX BOJIOKOH K pacTBOpaM KUCJIOT U ILIEI0YeH.
[IpakTuyeckas padora Ne 10. Pacno3HaBaHue MiacTUKOB.

[TpakTuueckast pabora Ne 11. Pacno3HaBaHue BOJIOKOH.



11 kaacc.
Tema 1. Hemetasuinl (31 4)
Knaccudukanus HEOpraHMYeCKMX BEIIECTB. DJIEMEHTHl METAIbl M HEMETaUlbl U MX IO0J0XKECHUE B
[lepuoanueckoil cucreme.
Bonopon. I[Monydenue, pusmdeckne M XMMHUYECKHE CBOWCTBA (PEaKIMM C METaUIaMA M HEMETaJUIaMH,
BOCCTAHOBJICHHE OKCUIOB U cofieil). ['unpuapl. TOmIMBHbIE 3JIEMEHTHI.
lanorensl. OOmas xapakTepucTHKa MoArpymmbl. @uU3HUecKne CBONCTBA MPOCTBIX  BEILECTB.
3aKOHOMEPHOCTH U3MEHEHUSI OKUCIUTEIHHONW aKTUBHOCTH T'aJIOTEHOB B COOTBETCTBUU C UX TOJIOKEHUEM B
nepuoauieckoil Tabmuue. Ilopsiiok BBITECHEHHS TaJOT€HOB M3 PACTBOPOB TaloreHuaoB. OCOOCHHOCTH
XuMUM QTOpa. XJIOp - TOJy4YeHHE B IMPOMBIIUICHHOCTH U JIa0OpaTOpPUM, PEaKlMu C MeTalllaMd U
HeMeTaulaMi. B3aumonelcTBue XJiopa ¢ BOJOM M pacTBopamu Iuenodei. Kucinopomnsle coenuHeHus
xJjiopa. ['MnoxmopuTel, XjJopaT U NepxjaopaTsl Kak TUMUYHbIE OKUcIUTeNd. OCOOEHHOCTH XUMUU OpoMa U
nona. KauecrBeHHass peakuuss Ha HoA. ['aJoreHoBOAOpOJAbl - MOJY4YEHHE, KHUCIOTHBIE U
BOCCTaHOBUTENbHbIE cBOMcTBA. ColisiHAs KUCIOTa U ee coyd. KauecTBeHHbIE peakIy Ha TaJIOT€HU/-HOHBI.
DneMeHTHl NOArpYIIbl Kuciaoponaa. O0miast xapakTepucTiKa noArpymnmsl. Gusnueckue cBocTBa IPOCTHIX
BemiecTB. O30H Kak ayuioTponHas moaudukanus kuciopoaa. [lomyuenue o3oHa. O30H Kak OKHUCIUTEb.
[lo3uTuBHAs K HeratuBHas poJib 030HA B OKpYyxkaroliel cpene. CpaBHEHHE CBOMCTB 030HA U KHUCIIOPOAA.
Bona u nmepokcun Bogopoia Kak BOJOPOAHBIE COCTUHEHHUS KUCIOpOJAa - cpaBHEeHHE cBOMCTB. [lepokcun
BOJIOpPOJia KaK OKHUCIMTEIb W BoccTaHOBHUTENb. Ilepokcuapl metamioB. Cepa. AJUIOTponusi Cepbl.
Ou3nyeckue U XMMUYECKHE CBOWMCTBA Cepbl (B3aMMOJACWUCTBHUE C METallJIaMH, KHUCIOPOAOM, BOAOPOAOM,
pacTBopamMu  Iiefoued, KucIoTaMHU-OKUciIUTeasiMu). CepoBOlOpoA - TOJIYy4YEHHE, KHUCIOTHBIE U
BOCCTaHOBUTENbHbIE CBOMCTBA. Cynbhuasl. CepHUCTHIA ra3 KaK KUCIOTHBIM Okcui. OKUCIUTETbHBIC U
BOCCTAaHOBUTENIbHBIE CBOWCTBAa CEpPHUCTOro rasa. [lomydyeHue cepHHMCTOro ra3a B NPOMBIIUIEHHOCTH U
naboparopuu. Cepuucras kuciaora u ee conu. Cepubiii anrugpua. Cepnas kucnora. CBoicTBa
KOHIICHTPUPOBAHHOM M pa30aBIICHHON CEpHOM KUCIOTHI. JlefiCTBHE KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI
Ha caxap, MeTaJibl, HeMeTauibl, cynbhuasl. Tepmudeckas ycroilunBocTh cynbdaroB. KauecTBeHnHas
peaxIys Ha CEpHYIO KUCIIOTY | €€ coyid. ThocepHast KUCIO0Ta U THOCYIb(AaThI.
A30T ¥ ero coeiHeHHsI. DIEMEHThI MOATPYNIbI a30Ta. O01as XapakTepucTuka noaArpynnsl. duznueckue
cBOicTBa mpocThiX BemiecTB. CTpoeHHe MOJeKybl a3ora. dusnueckue n XMMHUYECKHE CBOMICTBa a3oTa.
[Tony4yeHnue a30Ta B IPOMBILIUIEHHOCTH U JabopaTopuu. HUTpuapl. AMMHaK - ero nojaydeHue, Gpuzndeckue
U XUMHUYECKHe cBOMCTBAa. OCHOBHBIE CBOMCTBA BOJHBIX pacTBOpoB ammuaka. Conu ammoHus. [loBenenue
coJield aMMOHHUSI MIPU HArpeBaHWU. AMMHAK Kak BOoccTaHOBUTENb. [Ipumenenne ammuaka. OKcuabl a3ota,
ux mnonydeHue u cBoictBa. Okcun azota(l). Oxucinenue okcunaa azota(ll) xuciaopoaom. Jumepuzarus
okcuma asora(lV). A3oTucras KUciaoTa U ee coii. HUTPUTBI Kak OKMCIIMTENH W BOCCTAHOBUTENU. A30THAS
KHCIIOTA - (PU3NYECKHe U XUMUYECKHE CBOUCTBA, MoydyeHre. OTHOIIEHNE a30THOM KUCIOTh K MEeTaJljlaM U
HeMeTa/laM. 3aBHCHUMOCTh IMPOJIYKTa BOCCTAHOBJIEHMSI A30THOW KHUCIOTHI OT AaKTHUBHOCTU MeTajla U
KOHIIEHTpAllMU KUCIIOTHL. TepMudeckas yCTOMUNBOCTh HUTPATOB.
®ochop m ero coemauHeHus. Asorpornus Qocdopa. Xumuueckue cpoiictBa (ocdopa (peakmuum ¢
KHCIIOPOJIOM, FaJOT€HaMH, METaJUIaMH, CJIOKHBIMH BEIIECTBAMU-OKUCIUTENSIMU, 11esnodamu). [loayuenue
u npuMeHenue gochopa. @ochopusiit anruapun. Opropochopuas u MmeradhocPopHas KUCIOTHI U UX COJIH.
KauectBennast peaxiust Ha optodocdarel. Paznoxenue optopocdopnoit kucnorsl. ITupodochopHas
xucinora u nupodocdarel. Dochuasl. Dochun. Xnopuasl pocdopa. Oxcun pocdopa(V), pochopucras
KHCJIOTa U €€ COJIU.
VYraepon. Amnorponust yriepojna. CpaBHEHHE CTPOEHHUS M CBOMCTB rpadura u anmasa. QysiepeH Kak
HOBasi MoJieKyJsipHasi ¢gopma yriepona. I'paden kak MoHocnoi rpaduta. YriaepoaHble HAHOTPYOKH.
VYronb. AKTUBUPOBAHHBIN yroib. AncopOuus. XuMmudyeckue cBoicTsa yris. KapOuasl. I'maponus kapOuma
KaJpIus ¥ KapOuaa amoMuHus. KapOusl mepexoIHbIX METAJIJIOB KaK CBEPXIPOUYHble MaTepuanbl. OKCUAbI
yriepoga. OOpa3oBaHHe yrapHOro raza IMpH HEMOJHOM CrOpaHUM YIJs. YTolb M YrapHbId ra3 Kak
BOCCTAHOBUTENW. Peakimsi yrapHoro rasza ¢ pacruiaBamu Ienodeil. CuHTe3 (OpMHATOB W OKCaJaTOB.
VYraekucnelii ra3. YroiabHas KuCIOTa U ee cond. [loBeaeHue cpelHUX M KHUCIBIX KapOOHAaTOB MpHU
HarpeBaHuU.



Kpemuuii. CpoiicTBa mpocToro BemecTsa. Peakunu ¢ Xja0poM, KHUCIOpOI0M, pacTBOpaMu 1ienodei. Oxcun
KpEMHHUSI B IpHUpoJe U TexHuke. KpeMmHHeBble KHCIOTHI U MX coiu. ['maponus cuimkatoB. CuiaH —
BOJIOPOJTHOE COEIMHEHUE KPEMHHUSL.

bop. Oxcun 60opa. bopHast kuciora u ee conu. bypa.

Hemonctpanuu. 1. 'openne Bogopona. 2. Ilonyuenue xmopa (onsiT B mpobupke). 3.0OmbITel ¢ OpOMHON
BOJI0H. 4. OKUCIUTENBHBIE CBOMCTBA pacTBOpa rumnoxjopura HaTpus. S. [InaBnenue cepol. 6.1'opeHue cepsl
B Kuciopoje. 7. Bzaumoneiicteue xenesa ¢ cepoit. 8.I'openune cepoBogopoa. 9. OcaxneHue cynbpuaos.
10. CpoiicTBa cepauctoro raza. 11. JleiicTBe KOHIEHTPUPOBAHHOM CEPHOM KUCIOTHI HA MEIb U caxapo3y.
12. PactBopenune ammuaka B Boje. 13. OcHoBHBbIE cBOMcCTBa pacTBopa ammuaka. 14. Karamutuyeckoe
okucienue ammuaka. 15. Ilomyuenue okcupa azota(ll) U ero okucieHue Ha Bozxayxe. 16. [leiicTBue
a30THOU KucaoThl Ha Menb. 17. 'openune dochopa B kucnopose. 18. Ilpespamenne kpacHoro docdopa B
Oenplii 1 ero ceedeHue B TemHoTe. 19. BzaumonetictBue dochopHoro anruapuaa ¢ Boaoit. 20. O6pasipl
rpadura, anmasa, kpemuus. 21. ['openue yrapHoro raza. 22. TyiieHue miIaMeHH YIICKUCTBIM Ta3oM. 23.
Pasnoxxenue mpamopa.

Jla6opaTtopubie onbiThl. 1.Ilonyuenue xiopa U u3ydeHue €ro CBOUCTB. 2. O3HAKOMJIEHHE CO CBOMCTBAMH
xJjopcoaepxamux otonuBateneid. KauectBenHas peakiusi Ha ramoreHuA-uoHbl. 3. CBoiicTBa Opoma, noaa
u ux coseil. Paznoxkenue mnepokcujga Boaopona. OKucIEHHE HOIUA-MOHOB NEPOKCHIOM BOIOpOAa B
KucToi cpene.4.M3ydeHne cBOWCTB CEpPHOI KUCIOTHI U ee coliell. 5.13yueHnne cBOWCTB BOJHOTO pacTBoOpa
ammuaka. 6. CoiicTBa coneit ammonus. KauectBennas peaxiust Ha Gocdar-non.7.KauecTtBeHHas peakuus
Ha KapOoHaT-uoH. Pasnokenue ruapokapOoHara Hatpus. 8.MchblTanue pacTBOpa CHIMKaTa HaTpus
uHIUKaTopoM. 9. O3HakomIIeHHEe ¢ 00pa3iaMu IPUPOJIHBIX CHIIUKATOB.

[TpakTuueckas pabota Ne 1. [Tomyuenue Bomopoaa.

[IpakTuueckas pabora Ne 2. [TonydyeHue xJ10poBoOpOa U COJITHON KUCIIOTHI.

[TpakTuueckas pabota Ne 3. [lonmyuenune amMmmuaka 1 U3y4eHHe ero CBOMCTB.

[IpakTuueckas padbora Ne 4. [losydueHue yriekucioro rasa.

[TpakTuueckas pabota Ne 5. BeimonmHeHue KCiepuMEHTANIbHBIX 3a/1a4 10 TeMe «Hemerasibiy.
Kontponbnas padorta Ne 1 o reme «Hemeramiby.

Tema 2. Metasisbl (30 1)

OO6mmit  0030p »d27IeMEHTOB - MeTauioB. CBOWCTBa MPOCTHIX BEIIECTB-METAUIOB. MeTalindyeckue
KpucTtamueckue perierkd. CrutaBpl. XapaKTepuUCTHKa HanOoliee W3BECTHBIX cIiaBoB. [lomyueHue u
npuMeHeHne MetawioB. lllemounble MeTaibl -  00IIas XapaKTEPUCTHKA TMOJ-TPYIIBI, XapaKTEpHbBIC
peakuuu HaTpus U Kanug. CBOHCTBa mIeNOYHbIX MeTauioB. [lonydeHue menounbix MetamioB. Coma u
€JIKMI HaTp - BAXKHEUIIINE COCTUHEHUS HATPUSL.

Bepunnuii, maruuii, meno4yHo3eMeNnbHbIe MeTaTbl. Maruuii U KajbIMid, X 00IIas XapaKTepUCTHKa Ha
ocHOBe moJioxkeHuss B llepmommueckoit cucreme snemeHtoB [[. M. MeHneneeBa M CTpOEHHS aTOMOB.
[Tonyuenue, pusmveckre M XUMUYECKHE CBOMCTBA, MPUMEHEHHE MAarHus, KajblMsl U HX COCAMHEHUN.
AMpoTepHOCTh OKCHIa U THApokcuaa 6epusuns. KecTkocTh BOJbI U crocoObl ee ycTpaHeHus. Okpacka
MJIAMEHU COJIIMM IIEJIOYHBIX U ET0YHO3EMETbHBIX METAJIJIOB.

Amomunuii. PacnpocTpaHeHHOCTh B mpupoje, (HU3MYECKHe U XMUMHYECKHE CBOMCTBA (OTHOIICHUE K
KHUCTIOPOJly, TajoreHaMm, pacTBOpaM KHCJIOT U IIeio4ei, amomoTepmus). AM(OTEPHOCTh OKCHAA U
ruapokcuaa amomunusa. Conu amomuHus. [lomHOE pasnokeHue BOJOW COJEH aTlOMHHHS CO CIaObIMU
JBYXOCHOBHBIMU KHUCJIOTaMU. AJIFOMUHAThl B TBEPAOM BHUAE U B pacTBope. [IpuMeHeHue amtOMUHUS.
CoenuHeHus aTlOMUHUS B HU3IINX CTEMEHSIX OKUCIICHHUS.

OnoBo u cBuHen. Duznueckue W XUMHUYECKHE CBONCTBA (PEaKIMM C KHCIOPOAOM, KHCIOTaMH),
npuMmeHenre. Coyn 070Ba U cBUHIA. CBUHIIOBBIN aKKyMYJISITOP.

Mertannsl mo604HbIX TOArpyH. OCOOEHHOCTH CTPOCHHUS AaTOMOB MIEPEXOTHBIX METAIIIIOB.

Xpom. dusndeckre CBOMCTBA, XUMUYECKHE CBOMCTBA (OTHOIIEHHE K BOASHOMY Tapy, KUCIOPOIY, XJIOPY,
pacTBopaM KUCHOT). V3MEHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX WU KHCIOTHO-OCHOBHBIX CBOMCTB
OKCHUJIOB W THUAPOKCHJIOB XpOMa C POCTOM CTENEHW OKHUCIeHUsS. AMQOTEpHbIE CBOWCTBA OKCHAA H
rujpokcuaa xpoma(lll). Oxucnenue coineir xpoma(lll) B XpomaTsl. B3auMmHble mepexoabl XpoMaToB H
JTUXPOMATOB. XPOMATHI U TUXPOMATHI KAK OKHUCITUTEIIH.



Mapranern - (u3HYeCKHe U XUMUYECKUE CBOMCTBA (OTHOIIEHUE K KUCIOPOAY, XJIOPY, PACTBOPAM KHUCIIOT).
Oxcun mapranna(lV) kak oxkuciauTeNns W Katanusarop. [lepMaHraHat Kaius Kak OKHCIMTEIb. MaHraHar
KaJIUS U €ro CBOMCTBA.

Kenezo. Haxoxnenue B mpupoje. 3Hau€HUE >Keje3a Ui opraHu3Ma yesnoBeka. dusznueckue CBOMCTBA
xene3a. CruiaBbl Xkele3a ¢ yriiepoJoM. XUMUYECKHUEe CBOMCTBA kele3a (B3auMOJCHCTBUE C KHCIOPOIOM,
XJOpOM, CEpOM, YyIJieM, KHUCIOTaMHu, pacTtBopamu cojeil). CpaBHeHHUE KHUCIOTHO-OCHOBHBIX H
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB ruapokcuaa sxenesa(ll) u rugpokcuna xenesza(lll). Conu
xene3a(ll) u kenesza(lll). Meromsl mepeBonma coseld skenesza(ll) B comm okenesa(lll) u  oOpaTHO.
OxucnuTenbHble CBOICTBa coenrHeHui xxene3a(lll) B peakusiX ¢ BOCCTAHOBUTEISIMHU (MOJIUIOM, MEJIBIO).
[{uanuHbIe KOMILICKCHI JKene3a. KauecTBeHHbIE peakiinu Ha HoHbI xkene3a(ll) u (111).

Menb. Haxoxaenue B npupojae. Ousnueckue U XuMHYECKHE CBONMCTBA (B3aMMOJCICTBHE C KUCIOPOIOM,
XJIOpOM, cepoil, kuciaoramu-okucauressimu). Comu meau(ll). Meansiii kyropoc. AMMuakaTsl Meau(l) u
meau(ll). [omyuenue okcuna meau(l) BOCCTAaHOBICHHEM THAPOKCUAA MeIu( 1) TII0K030i1.

Cepebpo. ®Dusnueckne ¥ XHUMHUYECKHUE CBOWCTBA (B3aUMOJCHCTBHE C CEPOM, XJIOPOM, KHCIOTAMH-
okucnurenasimu). OcaxeHue okcuaa cepeOpa mpu ACHCTBUM IIENOYM HA COJIM cepedpa. AMMHAKaThl
cepebpa kak okuciauTenu. KauecTBeHHas peakiusi Ha MOHBI cepedpa.

3o710T0. ®U3NUECKHEe U XMMHUECKHE CBOWCTBA (B3aMMOJICHCTBUE C XJIOPOM, «IIapCKON BOJKOI». CriocoObl
BBIJIEJICHUS 30J10TA U3 30JJI0TOHOCHOM MOPO/IBI.

[Munk. dusmyeckre W XHUMHUYECKHE CBOWCTBA (B3aMMOJEWCTBHE C TrajoreHaMH, KHUCIOPOJIOM, CEpOH,
pacTBOpaMu KUCIIOT U mIesiodeii). AM(POTEpPHOCTh OKCHJIA M THIPOKCHAA IIHKA.

Pryts. [IpencraBnenue o CBOCTBAX PTYTU U €€ COSAMHEHHUSIX.

Hemoncrpauuu. 1. Komneknus meramion. 2. Komiekuust MunepanoB u pya. 3. Komnekuus «ATOMUHUIN.
4. Konnekmus «XKene3o u ero craBsl» 5. B3aumoeiictBue HaTpusi ¢ BoJol. 6. OkpallliBaHuE IJIAMEHHU
COJISIMU IIEJIOYHBIX U II€JI0OYHO3EMENIbHBIX METauIoB. 7.B3anMonelictBue kanbuus ¢ Bojioi. 8. [InaBnenue
amomuHus. 9.B3aumopeiicTeue aaroMuHus co mienousto. 10. BzaumoneiictBie xpoMa ¢ COISTHONU KUCTOTOM
6e3 mocryma Bo3ayxa. 11. Ocaxaenue ruapokcuaa xpoma (I11) ¥ OKUCICHHE €ro MEPOKCHIOM BOJIOPO/IA.
12. B3aumHble mnepexoibl XpoMaToB M auxpoMaroB. 13. PazynokeHwe nauxpoMara amMmoHus. 14.
Amomortepmus. 15. Ocaxnaenue ruapokcuaa xkenesa(lll) U oKucieHue ero Ha Bo3ayxe. 16. Beimenenue
cepebpa u3 ero coinei AelcTBUEM MEIH.

JlaGopatopubie ombiThl. 10. OxpammBaHue TUTAMEHH  COEAWHEHUSMH  MICJIOYHBIX  METAJUIOB.
11.03HakoMIIeHHE ¢ MHHEpaJIaMd M BaXHEWIIMMHU COEIMHEHUSIMH INEJIOYHBIX MeTaioB.12.CBoiicTBa
COEIMHEHUH IETOYHBIX MeTayyioB. 13.0OkpamuBaHue IUIAMEHU COJIIMU LIEJIOYHO3EMEIbHBIX METAJUIOB.
14.CBoiictBa MarHusg u ero coenuHeHuil. 15.CBoiicTBa coeauHeHuid kanpuusa. 16.0KecTkocTh
BO/bl. 1 7.B3anMozielicTBrE allFOMUHMS ¢ KUCIOTaMH U 1ienodaMu. 1 8. AMdorepHble cBOWCTBAa THIPOKCH A
amomunus. 19. CBoiicTBa onoBa, cBUHIA M uX coequHeHuil. 20. CpolicTBa cosell xpoMma. 21. CBoiicTBa
Maprasia u ero coenuHeHuil. 22. M3yuenne munepanon >xenesa. 23. CoiicTBa kesne3a. KauecTBeHHBIE
peakiiui Ha HOHBI jkene3a. [Tonydenue okcuaa meau (1). 24. CBOMCTBa Me/IH, €€ CIUTABOB U COCTUHEHHIA.
25. CBoiicTBa IIMHKA U €r0 COETUHEHUIA.

[TpakTuueckas pabota Ne 6. [TonmydeHue ropbKoii conu (CEMHUBOIHOTO Cyib(aTa MarHus).

[TpaxTrueckas padota Ne 7. [lonydeHune anoMOKaJIMeBbIX KBACIIOB.

[Ipaktuueckas padora No 8. BhIMOTHEHHE JKCHEPUMEHTANBHBIX 3adad Mo Teme «MeTaibl TIaBHBIX
HOATPYIII.

[IpakTuueckas padora Ne 9. [lonydyeHne MeTHOTO Kymnopoca.

[Tpaktuueckas padora Ne 10. [Tomyduenue sxene3Horo Kymopoca.

[Ipaktuueckas padora Ne 11. BrlmonHeHue 3KCHepUMEHTANBHBIX 3a/lad Mo Teme «MeTamibsl TOOOYHBIX
HOATPYIII.

KonTtponbHas padora Ne 2 o Teme «MeTayiby.

Tema 3. Ctpoenue atroma. XuMu4eckas cBs3b (8 1)

Crpoenue aroma. Hyxnuasl. M3otomsl. Tumbl pagmoakTUBHOrO pacnaga. TepMOsiIEpHBIA CHHTES.
[TomyueHne HOBBIX »dJeMeHTOB. SnepHble peakuuu. CTpoeHHE HJIEKTPOHHBIX O00JI0YEK aTOMOB.
[IpencraBnenre o KBaHTOBOM MexaHuke. KBaHTOBbIe umcna. AToMHble opOutamu. Pagmyc aTtoma.
DIIEKTPOOTPUILIATETBLHOCTb.



Xumuueckas cBa3b. Buael xumnueckoil cBsizu. KoBaneHTHast CBSA3b U €€ XapaKTEPUCTUKHU (AJIMHA CBA3M,
HOJISIPHOCTB, MOJIIPU3YyEMOCTh, KPaTHOCTh CBsI3M). MIoHHast cBA3b. MeTaiinyeckas CBSI3b.

Crpoenne TBepabix Ten. Kpucrammmyeckune u amopdHbie Tena. THIBI KPUCTAUIMYECKUX PEIIETOK
METAJIJIOB ¥ MOHHBIX COEAMHEHNN. MEKMOIIEKYIISIPHBIE B3aUMOIEHCTBUA. BonopoaHas CBs3b.
Hemonctpauuu. 1. Kpucraminueckue pemetku. 2. Mojaenu MoJieKy.

Tema 4. OcHOBHbIE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMUYeCKUX peakuuni (174)

TennoBoil 3 heKT XUMHUECKON peakui. JHAOTEPMUUECKUE U IK30TepMHUUYECKUe peakiuu. 3akoH ['ecca.
Tennora o6pa3zoBaHus BemiecTBa. DHeprus cBs3u. [loHsTHe 00 SHTANBINMY.

[lonsatue o006 oHTponmu. Bropoil 3akoH TepmMoguHaMuku. OHeprusi [ubbca u  KpuTepuu
CaMOIIPOU3BOJIBHOCTH XMMHYECKON PEaKIINH.

CKOpOCTh XMMHUYECKHUX PEAaKLMH U €€ 3aBUCUMOCTb OT IPUPOJIbl PEarupyrolux BEIIECTB, KOHIIEHTPALUU
peareHToB, TEMIIEPaTyphl, HAIMYUS KaTalnu3aTopa, IUIOIaAN MOBEPXHOCTH PEarupyroIuX BEECTB. 3aKOH
neiictByromux macc. IIpaBuno Bant- [N'opda. Ilonstue 06 sHeprum akTHBaUIMU U 00 ISHEPreTUYECKOM
npodwie peakuuu. ['OMOreHHbI M reTeporeHHbI Karanau3. [Ipumepsl KaTaJIUTHYECKUX IPOLECCOB B
TEXHHMKE U B )KUBBIX opranu3mMax. @epMeHThl Kak OMOJIOrMYeCKUEe KaTaau3aTophl.

OOparumble peakuuu. Xumuyeckoe paBHoBecue. Ilpunuun Jle-Illarense. KoncTanta paBHOBeCHS.
PaBHoBecue B pactBopax. Koncrantsl quccounanuu. Pacuer pH pacTBOpOB CHIIBHBIX KUCIOT U LIEIOYECH.
[Tpon3BeneHne pacTBOPUMOCTH.

Psn axtuBHOCTHM MeTayuioB. [loHSATHE O CTaHAAPTHOM 3JEKTPOJHOM MOTEHIHUAIE U AJIEKTPOABIKYIIEH
CWJIe peakluu. XUMUYECKHE UCTOYHHUKHM TOKA: FajlbBaHUYECKHE DJIEMEHTHI, AKKYMYJISATOPHI U TOILJIMBHBIC
JIEMEHTBI. DJIEKTPOJIN3 PACIIaBOB U BOAHBIX PACTBOPOB JEKTPOIUTOB. 3aKOHBI 3JIEKTPOJIU3A.
JemoHcTpanuu. 1. DK30TepMUYEcKre U YHAOTEPMUYECKUE XUMHYECKHE peakuuu. 2. TemioBsle sABICHUA
IPU PacCTBOPEHUU CEPHOM KHUCIOTHI U aMMHUAYHOW CEIUTPbl. 3. 3aBUCUMOCTb CKOPOCTH PEAKLHUH OT
IPUPOJABI BEIECTB Ha IPUMEPE B3aUMOACHCTBHUS PAcTBOPOB pa3JIMYHBIX KHUCIOT OJMHAKOBOM
KOHILEHTPAallUl C OJMHAKOBBIMU KycOYKaMu (TpaHyjlaMH) LMHKAa M OJIMHAKOBBIX KYCOYKOB pa3HBIX
METaJUIOB (MarHus, IMHKa, )KeJe3a) ¢ PacTBOPOM COJISTHOW KUCIOTHL. 4. B3aumojeilicTBue pacTBOpOB
CEpHOI KHCJOTHI C pacTBOpaMHU THOCY/Ib(aTa HATPUS PA3NUYHOM KOHLIEHTpALlMM WU TEeMIIeparyphl. 5.
Paznoxenne nepokcua BoJI0poJa ¢ MOMOIIBIO HEOPTaHMUYECKUX KaTaJU3aTOPOB U MPUPOIHBIX OOBEKTOB,
coJIepKalliX Karasasy.

JlaGopatopHble onbITHl. DakTOphl, BIMSIONIME HAa B3aWMOJIEHCTBHE MeTajula C pPacTBOPaMM KHCIOT.
CMmelieHre XMMHUYECKOTO PaBHOBECHS IMpPH YBEIWYEHMM KOHIIEHTpAallMM PEareHTOB M MPOAYKTOB. 26.
Karanutnueckoe pasnokeHue nepokcuaa Bogopoaa

[IpakTuueckas pa6ora Ne 12. CKopocTh XMMHUECKOMN peakInu.

[Tpaktuyeckas padora Ne 13. Xumuueckoe paBHOBECHE.

Kontponbnas padota Ne 3. Teopernueckue OCHOBBI XMMUMU.

Tema 5. Xumnueckasi rexnosiorus (7 4)

OcHOBHbBIE TPUHIIUIIBI XUMUYECKON TeXHOJIOTUU. [Ipon3BOJACTBO CEpHON KMCIOTHI KOHTAKTHBIM CIIOCOOOM.
Xumu3m npornecca. CpIppe A NMPOU3BOJACTBA CEPHOM KHUCIOTHI. TEXHOJIOTMYECKass cxema Ipolecca,
npoueccsl U ammaparbl. [Ipou3BoacTBo ammuaka. XuMH3M Ipouecca. OmnpeneneHHe ONTUMAaIbHBIX
YCIOBUM IpOBENEHUs peakuuu. [IpMHIMI LUPKYISIIMM M €ro pealn3alus B TEXHOJIOTMUYECKOH CXEME.
Mertannyprus. YepHas meramunyprusi. JloMmeHHBIH mpolecc (CbIpbe, yCTPOUCTBO JOMEHHOM MeYu, XUMHU3M
npouecca). IIpon3BoaCTBO cTanu B KMCIOPOJHOM KOHBEPTEPE U B dJleKTporeyax. OpraHn4eckuil CUHTES.
CuHTe3bl Ha OCHOBE cHHTe3-ra3a. [Ipon3BocTBO MeTaHOIa. DKOJIOTHS U MpobiieMa OXpaHbl OKpYKaroIen
cpenbl. 3eNeHas XUMUs.

Hemonctpanuu. 1. Celppe 111 TPOU3BOACTBA CEPHOM KUCHOTHL. 2.Mojens kumsmero cnod. 3. Xene3Has
pyna. 4. OOpa3siisl CIIaBOB XKee3a.

Tema 6. Xumus B ObITY H Ha cJ1yxk0e oomecTBa ( 94)

Xumust numd. JKupel, Oenku, yriaeBoAbl, BUTaMHHBL. I[lumieBble q00aBKM, HUX KIaCCHU(pHUKAIHS.
3anpelnieHHble M pa3pelleHHble NulleBble No0aBkH. JlekapcTBeHHbIE cpencTBa. Kpacku M MUTMEHTHI.
[IpuHnmnsl okpammBaHUs TKaHed. XuUMHUS B cTpouTenbcTBe. LlemeHT, OeroH. CTekIO M KepamHKa.
TpaguioHHble M COBpPEMEHHblEe KepaMuyeckue Mmarepuanbl. CBepXIpoBoisinas Kepamuka. bbeitoBas



xumus. OTOenuBarone cpeicTBa. XUMUs B CEIbCKOM X03saicTBe. MHCEKTHIMBI U ecTulu Ibl. CpencTsa
3allIUThl paCTCHUH. PeneieHTsl.

OcoOeHHOCTH COBpeMEHHOW Haykd. Meromonorusi HayyHOro wuccienoBanus. IIpodeccust xumuka.
Marematunueckas xumust. [Tonck xumnyeckoit nadopmanuu. Padora ¢ 6a3aMu 1aHHBIX.

Hemoncrpauuu. 1. ITumessie kpacurenu. 2. Kpamenue tkaneit. 3.0t6enuBanue Tkanei. 4. Kepamuueckue
Marepuaiibl. 5. [[BetHbIe cTekia. 6. Komnekiusa cpeacts 3amuthl pactenuil. 7. Komnekuus «ToramBo u ero
BUJbD». 8. [Ipumepsl paboThl C XUMUYECKMMU 0a3aMU JaHHbIX.

JlaGopaTopHble OIBITBI. 27. 3HAaKOMCTBO C MOIOIIMMHU CpEICTBAaMH. 3HAKOMCTBO C OTOEIMBAIOILUMU

cpeactBamu. 28. Kiten. 29.3HakoMCTBO ¢ MUHEPAIBHBIMU Y100pEHUSAMU U U3yYEHUE UX CBOMCTB.

[Tpaktuueckas padota Ne 14. Kpamenue TkaHei.

[IpakTuyeckas padora Ne 15. Onpenenenue MUHEpaIbHBIX yIOOPEHUH.
Kontpoinbhas padota Ne 4. Ftoroast KOHTpoJibHas padboTa.
Il TEMATUYECKOE IINTAHUPOBAHMUE,
B TOM YHCJIE C y4ETOM paboueil mporpaMMbl BOCITUTAHUS

IlesieBble NPHOPHTETHI

Metoabl 1 ipuemMbl, GopMbI padoThI

YcTraHoBiIeHUE AOBCPUTCIbHBIX OTHOIIICHUM
MCKAY YUUTCIIEM U €I0 YYCHHUKAMHA

[Toompenue, moaaepxkKa, moxsaia, Ipockoa,
nopy4eHus: 6ece/ibl, COBMECTHOE OOCYKICHHE
OOIIMX MHTEPECOB, MOE3/I0K, MyTEIICCTBHM

[ToOy:x1eHne MKOJbHUKOB COOIIOAATH HA YPOKE
OOLIENPUHATHIE HOPMBI TIOBEJICHUS

becenpt O HOpMax u mpaBUiIax MOBEJACHUS,
ucnoinbs3oBanue Texnonoruu «lloprdommoy, ¢
LIEJIbI0 CAMOCTOSITENIbHOCTH, pediekcun u
CaMOOIIEHKH, TUIAHUPOBAHUS JESTEIbHOCTH.
AKTHBM3AIIMU TTO3HABATEIILHOMN JCSTEIHHOCTH,
Yyepes UCIMOJIb30BaHNE 3aHUMATENIbHBIX
AJIEMEHTOB, UCTOPUH U3 KU3HU COBPEMEHHUKOB,
poOJIEMHOT0 BOIIPOCa

[IpuBneyeHne BHUMAaHUS IIKOJIbHUKOB K
LIECHHOCTHOMY aCIEKTY M3y4aeMbIX Ha YPOKax
SIBJIEHUU

OOcyxeHne, BRICKa3bIBAaHUE MHEHUSI U €T0
000CHOBaHHUS, aKIIEHTUPOBAHNE BHUMAHUS
00yJarOIUXCsl HA HPABCTBEHHBIX MPOOJIeMax,
aHaJIN3 SIBJICHUHN, pa3BUTHE Y 00yYarOIINXCS
YMEHWSI COBEPIIIATh IPABIIILHBIN BEIOOD

Hcnonb3oBaHHe BOCIUTATEIbHBIX BO3MOKHOCTEN
coJiepKaHusl yueOHOro mpeamMera

JleMoHCTpanus AeTSM NPpUMEPOB
OTBCTCTBCHHOI'O, I'PAXKAAHCKOI'O IMOBCACHUA,
IIPOSIBJIEHUS YEIOBEKOIIO0MS U
JI0OpOCEPIEUHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIUX TEKCTOB JJISl UTEHHUS, 3a]1a4
JUTSI pelIeHUs, TPOOJIEMHBIX CUTYallui ISt
00CyX/IeHUs B KJIacce, aHaJIu3 MOCTYIIKOB
MIEPCOHAKEN, TPOBEACHUE «YPOKOB MYKECTBA»
0 HIKOJIBHOMY KaJIeHJapio COOBITHIH 1
HNaMATHBIX AaT

[IpumeHeHne Ha ypoKe HHTEPaKTUBHBIX,
COBpEMEHHBIX (hopM pabOTHI yyaluxcs

DIEeKTPOHHOE 00pa3oBaHuE; TPOTPAMMBI-
TPEHAXKEPHI, 3aUETHI B JICKTPOHHBIX
NPUIIOKEHUSX, 00yJaromue miaThopmsl YUu.py,
Axnacc, POIII, 01 maTtemarnka; npe3eHTaINN;
JUCTAHIIMOHHBIE TEXHOJIOTUU O0yUEeHHUS,
cMmemanHoe ooyuyenue.«Touka Pocray, pemenue
IPOEKTHBIX 33J1a4, UHTEJJIEKTYaJIbHbIE UTPHI,
rpynnoBbie GopMbl paboOTh! WK pabOTy B mapax

Bkirouenue B YPOK UTI'POBBIX ITPOUCAYP

Bukropunsl, HactonsHbie urpel, PoneBsie urpsl,
Ocradera, nayanp, KBH, JlemoBas wurpa,




KpoccBopn, VYpok -KOHKypc pacckazoB O
CTHUXUIHBIX OCICTBHSIX, Y POK -CKa3Ka

Opranu3anys npeIMeTHBIX 00pa30BaTeIbHBIX
COOBITHI

CnenuanbsHO pa3paboTaHHbIE 3aHATUSA—
COOBITUHHBIE YPOKH (moCBsIICHHBIE
HCTOPUYECKHM JlaTaM M COOBITUSIM), SKCKYPCHH,
OHJIAMH - DKCKypcuu, npeaMeTHsle Henenn

Peanmaunﬂ IIporpaMmbl «CMBICIOBOE YTCHHE

[InanupoBaHue Kpyra 4YTeHHMs Kak CpelCcTBa

IIO3HAHUA MI/Ipa nu 06651 B 9TOM MI/Ipe,
rapMOHH3AIUN OTHOIIIEHUH YyelloBeKa u
oOrrecTBa -

OTIBIT CAMOCTOSATEILHOTO CBOOOTHOTO YTCHHUS
AKTyanu3anus moTpeOHOCTH B CHCTEMAaTHIECKOM

yTeHun - TBOpYEeCKHE «TOJOBBIE» IPOEKTHI,
Temaruueckue coOBITHS, Onumnuansl,
KoHkypchl

NuanunnpoBanue u nogaepxka
MCCJIEI0BATENbCKON IEATEIbHOCTH IKOJIBHUKOB,
paboTa ¢ 0JapeHHBIMU JETHMU

Y4eOHbIC MPOEKTHI, HAYIHO-TTPAKTUICCKHEC
KoH(pepeHIMH, HopyMbl

OpF aHU3alMs B3aMMO/ICHCTBUS HACTaBHUUECTBA

HACTaBHUYECTBO 10 (hopMe «yCIEBAIOIIHHA -
HEYCITCBAIOIIHIN (8apuanm noooepiucKu 0is
docmudiceHust 00paA308amMeNbHLIX Pe3ylbmamaos),
«PaBHBIN - PABHOMY» (0OMeH HABbIKAMU OISl
peanuzayuu meopyeckux u 06paz08amenibHuLx
NnpPOeKmos)

10 kiacc

No Tembl
n/n

Koanue
CTBO
JacoB

Peanusauus moayas PIIB
«IIK0JIBbHBIH YPOK»

1. | IloBTOpenue u
3HAHUI.

yriay6neHnue

Jlenb 3nanuii

XuMHU4ecKuil TypHUp MeKayHapOAHBIH
JAEHb PACHPOCTPAHEHHS TPAMOTHOCTH.
IIpeameTHas onuMnuana

2. | OcHOBHBIE
OpPraHUYECKON XUMUU

IIOHATHUA

Bcepoccuiickuii ypok 6e30nacHoCTH
IIKOJBHUKOB B ceTu HTEpHeT.
[Ipecc xoupepenums

Bcemupueblii feHb uHGOpMaLUH

VY CeTHBIN KypHAI

3. | YrineBoaoposl. 26

310 JsieT co AHA POKIEHUS PYCCKOT0
yuénoro Muxauna BacuibeBuua
JlomonocoBa

Buxkropuna

Tenemoct

JeHb poccHiiCKON HAYKH

OmnunaiiH sKCcKypcus

Ypok uccnenoBaHuii

[IpenmeTHas Henens

4. | Kucmopocoaepxaniue 26

OpraHn4YC€CKUC COCAUHCHU.

MesKkayHaApOIHbIi 1eHb POJHOI0
f13bIKA
“Xwusag raszera”




[Ipecc xondepennus
Jlenb 3amuTHUKa OTeyecTBa
XUMUYECKUN TYPHUD

5. | YrneBonsl.

MexayHapoaHbIi 1eHb JIECOB
HenoBas urpa
MeskayHapoOaHbIH 1eHb TeaTpa
Ypok ckazka

6. | A3oTOoCco/epIKaIe OPraHuYECKUE

BCIIIECTBA.

12

BcemupHBIil feHb HMMYHHTETA
VYcTHbIM KypHaAT

JleHb KOCMOHABTHKH

HenoBas urpa

Bukropuna

7. | ITomumepsl.

BceMupHblii 1eHb 3eMiin
YPpOK NpOEKTHOMN AEATEIbHOCTH

8. | Beero:

102

11 kiaace

/o

Tembl

Koanue
CTBO
4acoB

Peasmmzauusa moayas PIIB
«IIK0JIBHBIH YPOK»

Hewmeraminl.

31

Jenb 3nanmii

XuMHU4ecKui TypHUp MeKaIyHAPOAHBIH
JAeHb PACIIPOCTPAHEHUS TPAMOTHOCTH.

[Ipeamernas onmMnuana
Bcepoccniicknii ypok 0€301acHOCTH
LIKOJILHUKOB B ceTu HTepHeT.
[Ipecc konpepentus

BcemupHblii feHb HHGOPMaLUH

Y CTHBIN XKypHAaJI

OOmume CBOMCTBA METAIIIOB.

BcemupHblii 1eHb HHpoOpMannu
Bukropuna

Mertasuibl TJIaBHBIX TOATPYIIIL.

11

310 JieT co AHA POKIEHUSI PYCCKOTO
yuénoro Muxauniaa BacuibeBuua
JlomoHocoBa

JHenosas urpa

JeHb poccHCKON HAYKH

OmnnaiiH sKCcKypcus

Ypok uccnenoBaHuii

[IpenmerHas Henens

Mertaibl TOOOYHBIX MOATPYII.

17

MeskayHApPOIHbI 1eHb POJHOI0
SI3bIKA

“YKusas razera”

[Ipecc koudepenus

Jennb 3amuTHuKa OTeyecTBa
XHUMHUYECKUHN TYpHUD

CtpoeHue BelecTna.

MexnyHapoaHbIii 1eHb JIECOB
[enosas urpa
MexnayHapoaHbIii 1eHb TeaTpa
Ypok cka3ka

TeopeTnueckoe ONMCaHue
XMMHYECKHUX PEAKIUH.

17

BcemupHbIii 1eHb HMMYHHTETA
Y CTHBIN XKypHaJI




JleHb KOCMOHABTHKH
[enosas urpa
BukTopuna

7. | XumMudeckasi TEXHOJIOTUSI. 7 BcemupHblii 1eHb 3emiiu
YPpok NpoeKTHOHN AeATETbHOCTH

8. | XuMus B MOBCEIHEBHON KU3HU. 4 BcemupHnblii 1eHb 3eMiu
Ypok uccienoBaHum.

9. | Xumus Ha ciayx0e o0mecTBa. 3 BcemupHblii 1eHb 3emin
Ypok uccienoBaHuii

10.| Xumus B COBpeMEHHOH HayKe. 2 BcemupHblii 1eHb 3emin
Ypok uccienoBaHuid

Bcero: 102
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