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I. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O KYPCA XUMHNHU

3HATDb:

BOXHEHIINE XUMHUYECKHE TMOHATUSAX BEUIECTBO, XUMHUYECKHAW 3JIEMEHT, aTOM, MOJEKYJa,
OTHOCUTEJIbHBIE ATOMHAsI U MOJIEKYJISIPHASI MACChl, UOH, AJJIOTPOIUS, U30TOMbI, XUMUYECKas
CBSI3b, JJIEKTPOOTPHULIATENBHOCTh, BAJEHTHOCTh, CTENEHb OKHUCICHHS, MOJb, MOJSpHAS
Macca, MOJIIPHBIH OOBEM, BEIIECTBA MOJEKYISPHOTO U HEMOIEKYISIPHOTO CTPOCHHUS,
pacTBOPBI, ANEKTPOIUT U HEAJEKTPOIIUT, HIEKTPOITUTHUYECKAS JUCCOUUAIUS, OKUCIUTENb 1
BOCCTaHOBUTENIb, OKUCJICHHE M BOCCTAaHOBJIEHHE, TEIUIOBOW 3 (HEKT peakiuu, CKOPOCTh
XUMHYECKOM pEaKUHUH, KaTajdu3, XUMHYECKOE paBHOBECHE, YIVIEPOJHBIA  CKeJNeT,
(GyHKIIMOHATBHAS TPYITA, H30MEPHs, TOMOJIOTHUS;

OCHOBHBIE 3aKOHbl XHMMHH: COXPAaHEHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
MEPUOJNYECKUN 3aKOH; TeopHr0 XHMMHUYECKOTO CTPOCHHSI OPraHUYECKUX COEAUHEHHI
A.M.bytnepoga.

OCHOBHBIE TEOPHUM XUMHH: XUMHUYECKOW CBSA3U, DJIEKTPOJIUTHYECKON JUCCOLHUALINH,
CTPOEHUSI OPraHUYECKUX COCIMHEHNUN;

BOXHEHIIME BEIIECTBA W MaTepHalibl: OCHOBHBIE METAJUIBI M CIUIABBI, CEpHas, COJIAHAs,
a30THas U YKCyCHAasl KMUCIIOTHI; IEJI0UH, aMMUaK, MUHEPAJIbHBIE yI0OpEHUsI, METaH, STUJICH,
aneTuiieH, OCH30I1, TAaHOJ, JKUPHI, MBUIA, TIIIOK03a, caxapo3a, KpaxMa, KIeTdaTka, OenKu,
HWCKYCCTBEHHBIE M  CHHTETHMYECKHE BOJIOKHA, KaydyKH, IIJJaCTMAacChl;  OCHOBHBIC
XapaKTEPUCTUKU XUMUYECKOTO JIEMEHTA, IPOCTOTO U CIIOAKHOTO BELIECTBA;

e CTpPOEHHWE BEIIECTB, YACTHI[bI, COCTABJISIONTNE aTOM, MOJIEKYIY, HOHHBIC COCTMHEHUS;

e BHJBI XUMHYECKHUX CBSI3EH;

e TPU3HAKH U YCJIOBUSI MPOTEKAHMS XUMHUECKUX PEAKITHI;

e BaKHEHIIHE XMMHYCCKHUE MOHITHUS;

e OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH XUMHUH,

e HAXOXICHHUE B IPUPOIE M MPAKTUICCKOE MPUMEHECHUE U3yYECHHBIX METAJIJIOB M HEMETAIIJIOB,
CIOCOOBI UX MOJIyYEHUS;

e (QopMyIHpPOBKY MEPHOJUYECKOTO 3aKOHA, CTPYKTYpPy U OCHOBHBIE 3aKOHOMEPHOCTH
MEPUOJIUYECKON CUCTeMbl XuMHUYecKux dnemeHtoB J[.M. MeHnneneeBa, 3HaueHHe
MEPUOINUECKOTO 3aKOHA;

e OCHOBBI YUEHHUS O XHMHUYECKOM CTPOSHUN OPTaHUYECKUX COCTMHEHUH, TOHATHE H30MEPUH,
crocoObl  00pa3oBaHUS TPOCTBIX W KPATHBIX CBSI3€M MEXAy aroMaMH, Ba)KHEWIIHE
(GyHKIIMOHATIBHBIE TPYIIbl OPraHUYECKUX COCAMHEHHUN, XapaKTePUCTHKY HW3y4CHHBIX
OCHOBHBIX BUIOB XUMHUECKUX PEAKIIUI MEXKITY OpraHUYECKUMH BEIIECTBAMU;

e CTpOEHHUE, CBOMCTBA, HAXOXKJICHHE B MPHUPOAEC U MPAKTUYECKOE 3HAYEHHUE H3YYCHHBIX
OpPTraHWYECKHUX BEIIECTB.

YMETHhb:

Ha3bIBaTh U3YYCHHBIE BELIECTBA 10 «TPUBUAIIBHON» WIIM MEXAYHAPOAHOW HOMEHKIIATYPE;
OINPEIEIATh: BaJICHTHOCTb U CTEIIEHb OKUCIICHUSA XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKON
CBA3M B COCAMHEHUSX, XapaKTep Cpelbl B BOJHBIX pPACTBOPAX HEOPIaHUYECKUX U
OpPraHUYECKHUX COCAUHEHHUN, OKUCIIUTENb U BOCCTAHOBUTEID, TPUHAJIC)KHOCTD BEILIECTB K
Pa3JIMYHBIM KJIacCaM OPraHUYeCKUX COCIUHEHUN;

XapaKTepU30BaTh: MPEACTABUTEICH OCHOBHBIX KJIACCOB HEOPraHMYECKHX M OPraHMYECKHUX
COCIMHEHUH; CTPOCHUE M XMMHYECKHE CBOMCTBA M3YYEHHBIX OPraHWYECKHX COCIMHEHHU;
MEXaHNU3M XMMHUYECKUX PEAKIUI C OpraHN4eCKUMU BEIIECTBAMM.

OOBSICHATB: 3aBUCMOCTb CBOMCTB BEILIECTB OT UX COCTaBA U CTPOEHUS; IPUPOLLY
XUMHUYECKOH CBSI3U (MOHHOM, KOBaJIEHTHOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEeaKINU
U TOJIOXKEHUS XMMUYECKOIO pPaBHOBECHS OT Pa3iIMUHbIX (PakTOpoB; I'eHeTHyeckue cBA3U
MEKy HEOPTraHMYECKUMU U OPraHUYECKUMHU COEUHEHUSMH.



BBIMOJIHATH XUMHUYECKUI SKCIIEPUMEHT IO PACIIO3HABAHUIO BAKHEHIITMX HEOPTAaHMYECKHUX H
OpPraHMYECKHX BEIICCTB;

MPOBOJUTH CaMOCTOSITEIIbHBIM IMOMCK XUMHUYECKOW WH(GOpPMAIMA C HCIIOJIb30BaHHEM
Pa3IMYHBIX HCTOYHUKOB (HAYyYHO-TIOMYJSPHBIX H3JaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTepHETa); UCHOIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH [Jisi 0O0paboOTKH U
nepeaul XuMUYECKOW HHPOPMAIIUHU | €€ TPEICTABICHUS B Pa3IMUHbIX (hopMax.
UCIIONIb30BaTh MPHUOOpPETEHHBbIE 3HAHWS W YMEHHS B MPAKTHUECKOH MAESITENbHOCTH U
MOBCETHCBHOM JKU3HU TSI

00BSICHEHUA XUMAYECKUX ﬂBHeHHﬁ, MMPOUCXOAAIINX B IIPUPOIC, 6BITy 1 Ha ITPOU3BOACTBE,
OIpCaACICHUA BO3MOXHOCTH IMPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B Pa3/IMYHBIX
YCJIOBUSIX U OLICHKHU MX TIOCJIC/ICTBHIA;

HKOJIOTUYECKH TPAMOTHOTO TTOBE/ICHHUS B OKPYXKAIOIIEH cpee;

OLICHKH BIIMSIHUSI XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpebl HA OPTaHU3M YeJIOBEKA U
JIpYTHE KUBbIC OPTaHU3MBI,

0e30macHOTO OOpaleHuss ¢ TOPIOYMMH W TOKCHUYHBIMH BEIIECTBAMH, JaOOpPaTOPHBIM
o0opymoBaHueM;

MPUTOTOBJICHUS PACTBOPOB 3aJJaHHON KOHIICHTPAIMH B OBITY M Ha TPOU3BOJICTBE;
KPUTHYECKON OIEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(POPMAIINH 1aBaTh ONPECIICHUS U
Pa3BACHATH CMBICIT U3YUCHHBIX MHOHSATHHI U 3aKOHOB,

XapaKTepU30BaTh CBOWCTBA XUMUYECKUX JJIEMEHTOB IO IMOJIOKECHHIO B TMEPHOIUYECKON
cucTteMe XxuMmudeckux aneMeHToB J[.M. Mennaeneena;

XapaKTCPU30BaTh (1)I/ISI/I‘~ICCKI/IC U XUMUYECKUE CBOMCTBA HN3YUCHHBIX IMPOCTBIX U CIIOKHBIX
BEIIIECTB;

XapaKTepu30BaTh OOIIME XMMHYCCKHE CBOWCTBA H3YYCHHBIX KIJIACCOB HEOPraHUYECKHX
COCIMHEHUH;

COCTaBIISITh CXEMBI CTPOEHUSI aTOMOB, DJIEKTPOHHBIE (DOPMYINBI BEIIECTB, CTPYKTYPHBIE
(hopMyIIBI OPraHMYECKUX BEIIECTB;

COCTAaBJIAThL ypPAaBHEHUS  XUMUYECKHX  pPEAKLUUN, YPAaBHEHUS  DJIEKTPOJMTHYECKOU
TMICCOIMALIMU KHCJIOT, IIEJIOYEH, CcoJiel, TOJHBIE W COKPAICHHBIC HWOHHBIC YpaBHEHHSI
pEaKLHNii;

KJIacCU(UIIUPOBATH HEOPTAHUYECKUE M OPraHUYECKHE BEIIECTBA, XUMUIECKUE PEaKIUH;
pPa3bACHATh HAa MpUMEpax MPHUUYMHBI MHOTOOOpa3usi HEOPTraHWYECKHMX M OPraHuYeCKUX
BCIICCTB, MNPHUYUHHO-CICACTBCHHYIO 3aBHCHUMOCTH MCXKIAY COCTaBOM, CTPOCHHUEM U
CBOMCTBaMH BEIECTB;

PacKpbIBaTh IS0 MATEPUATLHOTO €IMHCTBA XUMHYECKUX 3JIEMEHTOB, HEOPTAHUIECKUX U
OpPraHMYECKHUX BEIIECTB;

o0patarecs ¢ 1adopaTOpHBIM 000PYIOBAHUEM, COOJIFOIATh TIPABHIIA TEXHUKH
0€30I1aCHOCTH; BBIIOJIHATH 0003HAYCHHBIC B IIPOTrPAMME IKCIIEPUMEHTBI; HAaOIr01aTh 3a
XUMHUYECKUMH ITpoleccaMu U 0(hOpMIISITh pe3yJIbTaThl HAOMIOACHNU; PeIllaTh PACUETHBIE
3aJ]au C UCIIOJIh30BAHUEM H3YYCHHBIX MTOHITHH.

1. COAEP’KAHUE KYPCA XUMUHN



10 KIIACC (OPTAHUYECKASA XUMMU )
Tema 1
Beenenue. Teopusi cTpoeHHs OPraHu4ecKuX COeTUHEHNH)

[Ipenmer  opranmueckoi  xumuu. CpaBHEHME  OpPraHMYEeCKUX  COEAMHEHUH  C
HeoprannueckuMH. [IpupoHbie, HCKYCCTBEHHbIE U CHHTETHUECKHE OpraHUYeCKUEe COEINHEHUSI.

BanentHocTs. XMMHYECKOE CTPOCHHE KaK TMOPSAOK COCIWHEHUS aTOMOB B MOJICKYJC
COIVIACHO MX BaJICHTHOCTH. OCHOBHBIE MOJIOXKEHUSI TEOPUHU XUMHUUYECKOTO CTPOCHUSI OpPraHMYECKHUX
coeauHeHuil. [loHsATHE 0 TOMOJIOTHUH M TOMOJIOraX, H30MEpUH M U30Mepax. XUMHUYECKHE (GOPMYIIbI
Y MOJIEJIN MOJIEKYJI B OPraHU4eCKOM XUMUH.

JemoHcTpauuu. Mojenu MoJeKys TOMOJIOTOB M U30MEPOB OPTaHUYECKUX COETMHEHUH.

Tema 2
YrieBoaopoabl 1 HX NPUPOIHbIC HCTOYHUKH

IIpuponnsnii ra3. Ankassl. [IpupoaHslil ra3 kak Tormso. [IpenMyniecTsa npupoHOro rasa
nepesn ApyrumMu Buaamu toruinea. CocTaB MpUpPOJHOTO rasa.

AJKaHBI: TOMOJIOTMUECKMH psii, M30MEpUs U HOMEHKJIAaTypa ajJKaHOB. XUMHUYECKUE
CBOMCTBa aJKaHOB (Ha IpUMEpe METaHAa M JTaHa): TOPEHHE, 3aMEIECHUE, pa3JOXKEHUE U
neruapuposanue, [I[puMeHeHne alkaHOB Ha OCHOBE CBOMCTB.

AJKeHbl. DTWIIEH, ero MnoyiyuyeHue (AETUAPUPOBAHMEM 3TaHa M JeruapaTanueil 3TaHona).
XVWMHUYECKHE CBOMCTBA STWJICHA: TOPEHHUE, KaueCTBEHHBIC peakmuu (0OeciBeYnBaHHE OpPOMHOM
BOJIBI U pacTBOpa N€pMaHraHaTa Kajus), TuapaTanus, noaumepusanus, [lonusTuieH, ero cBoicTea
U npuMeHeHue. [I[pumeHeHne STuieHa Ha OCHOBE CBOWCTB.

Ankanuensl U kayuyku. [lonstue o0 ankaaueHax Kak yrieBOAOPOAAX C IBYMs JABOWHBIMU
cBs3siMU. XUMHUYECKHUEe CBoicTBa OyranueH-1,3 u u3ompeHa: oOecuBedyMBaHHE OPOMHON BOABI U
MoJuMepu3anus B Kayuyyku. Pe3una.

AJNKUHBL. AILIETUJIEH, €ro IMOJIydeHHE MHPOJIM30M MeTaHa M KapOWJIHBIM CHOCOOOM.
XUMUYECKHE CBOWCTBA alleTHJIEHA: rOpeHue, oOeclBeurnBaHWE OPOMHOUM BOBI, MPUCOCIUHEHUEC
XJIOpoBOJIOpoAa W Tuapartauus. [IpumMeHeHHe aleTHIeHa Ha OCHOBE CBOWCTB. Peaxius
MOJIMMEPU3aLUN BUHWIXJIOpUA. [[oNMBUHUIXIIOPU U €0 IPUMEHEHHE.

benzoun. [lonyuenue GeH30a U3 rekcaHa U aleTuieHa. XuMHYecKre CBOWCTBa OeH3071a:
ropeHue, raloreHupoBaHue, HUTpoBanue, [IpumMenenne 6eH3051a Ha OCHOBE CBOMCTB.

Hedts. CocraB u nepepabotka Hedtu. Hedrenponykrsl. beH3un u noustue o6 OKTaHOBOM
quce.

JemoncTpanuu. ['opeHue MetaHa, »TuieHa, aneTwieHa. OTHOIIEHWE METaHa, ATUJICHA,
aneTwsieHa W OeH30Jla K pacTBOpY NepMaHraHara kKajius U OpoMHoil Boje. Ilomyuenue stuneHa
peakiuen JIeruapuTalMyd 3TaHoja M JCTOJMMEpPU3alud MOJMATUIICHA, alleTUIeHa KapOHWIHBIM
crocoboM. PaznokeHue kayuyyka NpU HarpeBaHWHU, HCHbITAHHE MPOJYKTOB pa3JIOKEHUS HU
HenpenenbHocTh. Komnekius o0pa3ioB HehTr U HEPTEPOITYKTOB.

Jlabopatopubie onbIThl. 1. OrmnpegeneHue 3JIEMEHTHOTO COCTaBa OPraHUYECKHUX
coenuHeHW. 2. M3roTtoBineHWe Mojenedl  MOJEeKyn  yriieBomoponoB. 3. OOHapykeHue
HenpeeabHbIX COeTUHEHUN KUAKuX HegTenpoaykrax. 4. Ilonyuyenue u cBoiicTBa areTuiieHa. S.
Osnakomienue e kojutekuueit «Hedts 1 mpoayKThl ee mepepadoTKm

Tema 3
Kucnopoaconep:xamue oprannyeckue coeIMHeHUs] U UX NPUPOJAHbIE HCTOYHUKH

EanHCcTBO XMMHUYECKOI OpraHu3alii )KUBBIX OPraHU3MOB. XUMHUYECKUNA COCTAB KUBBIX
OpPraHU3MOB

Cnuptel. [lomyuyeHune »staHona OpOoKEHMEM TJIIOKO3BI W TUApaTaled 3TUIIEHA.
I'mapokcuiibHas rpynna kak pyHkunoHandbHas. [IpeacraBinenne o BOZOPOAHOM CBsI3U. XUMHUUECKUE
CBOMCTBa 3TaHOJIa: TOPEHHE, B3aMMOJEWUCTBUE C HATpUEM, OOpa30BaHUE IMPOCTBIX U CIIOKHBIX
3¢HUpOB, OKHCICHHE B ajbaerui. [IpuMeHeHHe 3TaHOIAa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €rO
MOCNEACTBUS U mpenynpexaeHue. [loHsaTue o mpeaenbHbIX MHOTOATOMHBIX cHUpTax. [ uiepuH
KaK MpeJCTaBUTENIb MHOTOATOMHBIX cupToB. KauecTBeHHas peakiusi Ha MHOIMOATOMHBIE CIUPTHI,
[IpumeHeHue TunepuHa.



Kamennslii yroas. @enon. Kokcoxumuieckoe Npou3BoACTBO U ero npoaykuus. [lonydenue
(deHoma KOKCOBaHHMEM KaMEHHOTo yriis. B3anMHoe BiMsiHME aTOMOB B MoJeKyne (QeHoda:
B3aMMOJICHCTBHE C TUAPOKCHIOM HATpHUsi M a30THOW Kuciotoil. Ilonmukonnencanus ¢enoma c
dopmanpaeruniom B penonodopmanbaeruanyto cmony. [Ipumenenue peHosa Ha OCHOBE CBOWCTB.

Anpperuapl.  IlomyueHue  anbAEruAOB  OKUCIEHHMEM  COOTBETCTBYIOLIMX  CIIMPTOB.
XHWMHYECKUE CBOMCTBA aJIbJAETUA0B: OKUCIEHHE B COOTBETCTBYIOILYIO KUCIOTY U BOCCTAHOBIICHHE
B COOTBETCTBYIONMH ciupT. [IpuMenenue popmanbaeruaa u aneranberuaa Ha OCHOBE CBOMCTB.

KapOoHoBeie kucnotsl. [lomyueHre kapOOHOBBIX KHCIOT OKMCIEHUEM aJIbJETUI0B.
XUMHUECKUE CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOWCTBA C HEOPTaHMUECKUMH KHCIOTaMH U
peakmus dtepudukanun. [[puMeHeHne yKCyCHOW KHCIIOTHI Ha OCHOBE CBOWCTB. Bwiciime >xupHbIe
KHMCJIOTBI Ha IPUMEPE NAITBbMUTHHOBOW U CTEAPUHOBOM.

Cnoxusble >gupsl U xupbl. [lodydeHue CclIOXKHBIX 3(QUPOB peakiuend STepUupHUKAIHH.
Crnosxnble 2(¢UpHI B IpUpoJie, X 3HaueHue. [[puMeHeHne CioXHbIX 3()UPOB HA OCHOBE CBOMCTB.

Kupel kak crnoxHbie 3pupbl. XHUMHUYECKHE CBOWCTBA JKUPOB; TUAPOJIN3 (OMBUICHUE) U
TUIPUPOBAHUE )KUJKUX KUPOB. [IpMeHeHne )KUpOB Ha OCHOBE CBOMCTB.

YrneBoasl. YriieBoAbl, WX KilaccH(UKAIMs: MOHOCAaxapuisl (TJIIOKO03a), TUCaXapuabl
(caxapo3a) 1 noaucaxapuabl (Kpaxmail U LEJUI0J103a). 3HaU€HUE YIIIEBOI0B B KUBOW IPUPOJE U B
KU3HU YEIIOBEKA.

I'mroko3a - BemecTBo ¢ JBOMCTBEHHOM (PyHKIMEH albAeTrHAOCIUPT. XUMHUYECKUE CBOMCTBA
IJIIOKO3bI: OKHMCIEHME B TIJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpPOUT, OpokeHHe
(MOJIOYHOKHCIIOE U CITUPTOBOE), [IprMeHeHne TTII0K03bl HA OCHOBE CBOCTB.

Hucaxapunsl 1 nonaucaxapuasl. [IoHsATHE O peaknusAX MOJMKOHACHCAUUMU U THIPOJIA3Aa HA
IIpUMEpPE B3aMMOIIPEBPALCHUN: TIIFOK03a = IOJIUCAXapHI.

JemoncTpanuu. OkucieHue cnupra B anpaerun. KadecTBeHHass peakuuss Ha
MHOroatoMHbele cnupThl. Komnekuus «KaMeHHBI yroiab M OPOAYKTHl €ro MepepadoTKM».
PacTtBoprMOCTh (peHONIA B BOjE MpH OOBIYHOW TeMmmeparype W Npu HarpeBaHuH. KauecTBeHHBIE
peakiuu Ha Qenon. Peakuus «cepeOpsiHOTO 3epKajia» albAeTHA0B W TIIIOKO3bl. OKHCIeHHE
aJIBJIETUI0B U TJIIOKO3bl B KHUCIOTHl ¢ nomomneto ruapokcuna meau (II). Ilosnyuenue ykcycHo-
ATHJIOBOTO M YKCyCHO-M30amuiioBoro 3¢upon. Komrekuust s¢dupossix macen. KauectBenHas
peakuus Ha KpaxMail.

JlaGopaTopHble onbIThI. 6. CBOIicTBa 3TUIOBOrO criupTa. 7. CBONWCTBA MIMLEpUHA. 8.
CgoiictBa ¢popmanbaeruaa. 9. CpoiictBa ykcycHoi kuciotsl. 10. CBolicTBa xxupoB. 11. CpaBHeHHe
CBOMCTB pacTBOPOB MbUIA U CTHpaIbHOIO nopoiuka. 12, ColicTa ritoko3bl. 13. CBolicTBa
Kpaxmalia.

Tema 4
A3oTcoaep:kaime coeJUHEHUSI U MX HAXO0K/IEHNE B ;KUBOH NPHUPO/Ie

Awmunbl. Ilonstne o6 amunax. IlodydeHue apoMaTHUECKOro aMuHa - aHWIMHA - U3
HUTPOOEH30J1a AHWINH KaK OPraHN4eCcKoe OCHOBaHUM. B3auMHOe BIMsSHHE aTOMOB B MOJIEKYJE
aHWJIMHA: OCJIa0JICHHE OCHOBHBIX CBOWCTB W B3aMMOJACWCTBHE ¢ OpoMHOHN Bojoil. IIpumenenue
aHWIMHA HAa OCHOBE CBOWCTB.

AmuHOKUCIOTHI. [lomyuyeHre aMMHOKHUCIIOT U3 KapOOHOBBIX KHCIOT M THIPOIU30M OEJIKOB.
XUMHYECKHE  CBOMCTBA AMHUHOKHCIOT Kak aM(OTEpHBIX OpPraHMYECKUX  COEIUHEHMI:
B3aUMOJICHCTBHE CO IIEJ0YaMU, KHCIOTaMH U JPYr C ApYroM (peakiuu MOTUKOHACHCAIUN).
[Tentuanas cBsA3p ¥ nonunenTuabl. [[puyMeHeHre aMUHOKHUCIIOT HA OCHOBE CBOKCTB.

benku. Tlomydenne OeNKOB peakiMed TMOTMKOHICHCAIIMU aMHHOKUCIOT. [lepBudHas,
BTOPUYHAs W TpPETHYHAs CTPYKTYpbl OenkoB, XHMMHUYECKHE CBOIHCTBa O€JIKOB: TOpEHHE,
J€HaTypauus, THAPOJIU3 U LIBETHBIE peakluu. buoxumuueckue pyHkunu OenKoB.

I'eneTnyeckas cBsI3b MEXKAY KJIaCCAMU OPraHUYECKUX COCIUHEHUN.

Hyknennosbie kucinotsl. CHHTE3 HYKJIEHHOBBIX KHCIOT B KJIETKE M3 HYKJICOTHIOB. OOmuit
wiaH ctpoenus Hykineotuaa. CpaBuenue ctpoenus u ¢ynkuuii PHK u JIHK. Ponps HykienHOBBIX
KHCIIOT B XpaHEHUU U Tepefade HacieAcTBeHHOW uH(opmaruu. IloHsTne o GMOTEXHOJOTHHU U
T€HHOW UHXKCHEPUU.



JdemoncTpanuu. B3auMoaelcTBUe aMMHaKa M aHWJIMHA C COJITHOW KUCIOTOM. Peakums
aHWIMHA ¢ OpoMHOM BOMOHM, JlokazaTenbCcTBO HamWuusi (PYyHKIHMOHAIBHBIX TPYIMI B pacTBOpax
aMHHOKHUCIIOT. PacTBOpeHne ocaxienue 0enkoB, L[BeTHBIE peakiinu O€IKOB; KCAHTOIPOTEHHOBAS U
ouyperoBasi. ['opeHue ntuubero nepa u mepcTsHo HUTH. Moaens monekynasl JJHK. Iepexonsr:
ATaHOJ- ATHUJIEH-3TUIICHTJIUKOJIb-3THIICHTTUKOIAT Menu (I); aranon-3TaHanb-3TaHOBast KUCIOT.

JlaGopaTopHbie onbIThI. 14. CBolicTBa OEIKOB.

IIpakTHyeckas padora 1. nenTudukanus opraHMueCKUX COSIUHEHUH.

Tema S
Buosiornyecku aKkTHBHBIC OPraHNYeCcKHe COeIMHEeHUS

®epmenTtel. DepMeHTHI Kak OHOJIOTHYECKHME KaTalu3aTopbl OETKOBOW, MPHUPOIBI.
OcobenHoctr (pyHKIIMOHUPOBaHMS (epMEHTOB. Poilb (hepMEHTOB B JKH3HEACSTEIHLHOCTH KHBBIX
OpPraHU3MOB U HapOJHOM XO3SIICTBE.

Buramunsl. [lonsitue o Buramunax. Hapyiienus, cBsi3aHHbIE C BUTAMUHAMM: aBUTAMHHO3BI,
TUIIOBUTAMUHO3bl M TUIEPBUTAMUHO3bl. ButampmH C Kak NOpeICcTaBUTENb BOJIOPACTBOPHUMBIX
BUTAaMUHOB U BUTAMUH A Kak MPeICTaBUTENb )KUPOPACTBOPUMBIX BUTAMUHOB.

['opmonbl. [loHsiTHE O TOpMOHAX Kak T'yMOpaJbHBIX PEryisIiTOpax KHU3HEAESITEIbHOCTU
KMBBIX OpraHM3MOB. MHCYNIMH W aJpeHaNMH KaK MpeJCTaBUTENM TOpPMOHOB. IIpodumaktuka
caxapHoro guabera.

JlexapcTtBa. JlekapcTBeHHass XUMMs: OT MaTPOXUMHM A0 XUMHUOTEpanuu. ACIHpUH.
AntnbuoTKM M nucOaktepuos. Hapkormueckue BemiectBa. Hapkomanusi, Oopbba c Heil u
npoduIaKkTUKa.

JemoncTpanuu. Pa3snoxkeHue nepokcuia BOAOPOAA KaTala3ol CBIPOrO Msca U ChIPOTO
kaprodena. Komrekuus CMC, conepxkamux 5H3uUMBL. McnbiTanue cpeasl pactBopa CMC
WHIUKAaTOpHOW Oymaroit. Mmmoctpamuu ¢ doTtorpadusMu >KHBOTHBIX C Pa3IHMYHBIMU (popMaMu
aBUTaMHUHO30B. KoJIJIeKIMsi BATAMUHHBIX MpenapaToB. McnbiTanue cpeasl pacTBopa acCKOpOMHOBON
KHCIIOTHl HMHIWKATOpHOM Oymaroi. lcmbiTaHue anTeyHOro mpemapata WHCYJIMHA Ha OeloK.
JloManrHsis, 1abopaTopHasi U aBTOMOOMIIbHAS allTEeUKa.

Tema 6
HckyccTBeHHBIC H CHHTETHYECKHE MOJTHMEPbI

HckycctBennble mnonuMepsl. [lomyueHne HCKYCCTBEHHBIX MOJIMMEPOB, Kak IPOIYKTOB
XUMHAYECKOH MOIU(UKAIUK TPUPOTHOTO MOJMMEPHOTO CHIphsi. VICKYyCCTBEHHBIE BOJIOKHA
(amieTaTHBIH 11K, BUCKO3a), UX CBOMCTBA U IPUMEHEHHE.

Cunretnueckue nonaumepbl. [lomyueHue  CHHTETHMUECKMX IIOJIMMEPOB  PEAKLMAMM
MOJIMMEPHU3AMN W TOJMKOHAEeHcanuu. CTpyKTypa NOJMMEpOB: JIMHENHAs, pPa3BETBICHHAS U
npocTpaHcTBeHHad. [IpencTaBUTeI CHHTETUYECKUX IACTMACC: OJUATUIIEH HU3KOTO M BBICOKOTO
JaBJICHUs, TOJIMIPONWIEH W NOJUBUHUIXJIOpUA. CHHTETHMUECKHE BOJIOKHA: JIaBCAH, HUTPOH H
KarpoH.

JemoncTpanun. Komieknus miactmace u uzaenui u3 Hux. Koimekuun ucKycCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH M W3JeNuid U3 HUX. Pacro3HaBaHHE BOJIOKOH 110 OTHOILEHHUIO K
HarpeBaHUIO0 U XMMHUYECKUM PEAKTHBaM.

JlaGopaTopuble onbIThbl. 15. O3HakomiieHHMe ¢ o0Opas3laMy IJJACTMAcC, BOJIOKOH H
Kay4yKOB.

IMpakTnyeckas padora 2. Pacno3HaBaHue miactMacc U BOJIOKOH.

11 KJIACC (OBLIIAS XUMMUSI)
Tema 1



Crtpoenue atoma u nepuoanyeckuii 3axkon /I. U. MenpaeneeBa OCHOBHbIE CBEIEHUS O
CTPOCHHMH aToMa. SIapo: MpOTOHBI U HEHUTPOHBI. M30TOmBI. DNeKTPOHBI, DIEeKTpOHHAsT 000I0YKa.
DOHepreTuyeckuii ypoBeHb. OCOOCHHOCTH CTPOCHMS JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB 4-
ro u 5-ro mepuojoB mepuoanueckoi cuctembl J[. M. MeHneneeBa (IepeXxoHBIX SJEMEHTOB).
[lonsatue 00 opOuTansix s- U p-opOUTamu. DNEKTPOHHbIE KOHPUTYpALlMH aTOMOB XUMHUYECKUX
3JIEMEHTOB.

[lepnonuueckwuii 3akon J1. 1. MenneneeBa B cBeTe ydeHust 0 ctpoeHuu atoma. Otkpoitue /1.
N. MeHeneeBbIM NEPUOANUECKOTO 3aKOHA.

[lepuonuueckas cuctema xumudeckux sinemeHToB J[. M. MenneneeBa - rpaduueckoe
0TOOpa)keHHe MEePUOJUYECKOro 3akoHa. (DU3MUECKH CMBICI MOPAIKOBOTO HOMEpa dJEMEHTa,
HOMEpa Mepuoja U HoMmepa rpynnbl. BaneHTHble 37eKTpoHbL. [IpUYMHBI W3MEHEHHS CBOMCTB
AJIEMEHTOB B MEepHOax U rpymmax (TJaBHbIX HOArpyInax).

[lonoxeHne BoAoOpoJa B MEPUOJUYECKON CHUCTEME. 3HAUEHHME MEPUOJUYECKOrO 3aKOHA U
MIEPUOIUUECKON CHCTeMBbl XUMUYECKHX 3yieMeHTOB [[. 1. MenneneeBa s pa3BUTHS HAYKH U
IMOHUMAaHUS XUMUYECKON KAPTUHBI MUPA.

JlemoncTpauuu. Paznuunsie GopMbl IEPHOANYECKON CHCTEMBI XUMUYECKHX 3J€MEHTOB /.
W. Menneneena.

JladopaTtopHublii onbIT. 1. KOHCTpyupoBaHWE NEPUOIMYECKON TaOJIUIBI DJIEMEHTOB C
HCIIOJIb30BAaHUEM KapTOYEK.

Tema 2
CTpoeHue BellecTBa

HNonnas xumundeckas cBs3b. KaTuonel u aHuoHbl. Kiaccudpukanus uonoB. HonHBIE
KpUCTAJUIMYECKUE pelieTky, CBONCTBA BEIIECTB C 3TUM THUIIOM KPUCTAJUIMYECKUX PEIIETOK.

KoBasieHTHass XuUMH4YECKasi CB3b. JJIEKTPOOTPHULATENBbHOCTh. llonspHas u Hemonssp Has
KOBaJeHTHbIE CBs3U. Jlumonb. IlonsipHOCTH CBSI3M W NOJSPHOCTH MOJEKYJIbl. OOMEHHBIH U
JOHOPHOAKLIENTOPHBIM MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHON CBsSI3U. MOJEKYISIpHbIE U ATOMHbIE
KpUCTaJUIMYECKue peiieTku. CBOMCTBA BEIECTB C STUMU TUIIAMHU KPUCTAJUIMYECKUX PELIETOK.

MerTannnueckast XuMU4ecKasi CBsI3b.

Oco0OeHHOCTH CTpPOEHHST aTOMOB MeETa/IOB. MeTtajuinyeckas XUMHUYEcKas CBsI3b U
MeTaJin4yeckas Kpucrauinyeckas pemerka. CBoiicTBa BEIIECTB C 3TUM THIIOM CBSI3H.

Bonopoanas xumuyeckasi cBA3b. MeXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJISIpHAsl BOJOPOHAsS
CBS3b. 3HAUEHHE BOJIOPOJAHOMN CBSI3H JUIL OPraHUUECKUX CTPYKTYp OMOMOIMMEPOB.

[Tonmumeppr. [lnacTmacchl: TEpMOIIACTBI M PEAKTOIUIACTBI, HMX MPEACTABUTEIN U
npuMeHeHue. BoiokHa: npupoHbie (pacTUTENbHBIE U )KMUBOTHBIE) U XUMUYECKUE (MCKYCCTBEHHbIE
K CUHTETHYECKHE), UX MIPEJICTABUTENIN U IIPUMEHEHUE.

l'a3000pa3Hoe cOCTOSIHME BEIIeCTB. TpH arperatHeIX COCTOSIHHSI BOABL. (OCOOCHHOCTH
CTpoeHus ra30B. MoJsipHbIi 00beM ra3000pa3HbIX BELIECTB.

[Ipumepbl Ta3000pa3HBIX TPUPOAHBIX CMECEi: BO3AYX, MPHPOIHBIA Tra3. 3arps3HEHHe
aTMocdepsbl (KUCIOTHBIE JOXKIU, TAPHUKOBBINA 3P deKT) u 6opbda ¢ HUM.

[IpencraButeny ra3oo0pa3HbIX BEIIECTB: BOAOPOJ, KHUCIOPOJ, YIJIEKUCIbIM Ia3, aMMHaK,
sTuieH. X nonydenue u cobupanue U pacro3HaBaHue.

XKunkoe cocrosnue BemectBa. Boma. [loTpeGienue Bonabl B OBITY U Ha MPOU3BOJICTBE.
JKecTkocTh BOJBI M CITIOCOOBI €€ YCTPAaHESHHS.

MunepanbHbIe BOJIbI, UX HCIIOIb30BAHUE B CTOJIOBBIX U JIEYEOHBIX IENSX.

Kunkne kpucTaiibl U UX IPUMEHEHHUE.

TBepnoe coctosiHue BemecTBa. AMOp(HBIE TBEpJble BEIIECTBA B MPUPOJE U B KU3 HU
4eJI0BEKA, X 3HaUEHUE U IpuMeHeHne. KpucTtamimueckoe CTpOEHUE BELECTBA.

Hucnepcubie cuctembl. [lonatue o gucnepcHbIX cucreMax. JlucmepcHas ¢asza K
aucrnepcuoHHas cpena. Kmaccudukaius IUCHEPCHBIX CHCTEM B 3aBHCHUMOCTH OT arperaTHoro
COCTOSIHUS TUCTIEPCHOM CpeJIbl U TUCTIEPCUOHHON (has3bl.

I'pybonucnepcHble CHCTEMBI: 3MYJIbCHM, CYCIEH3MM, adpo30Jid. TOHKOIHMCIIEpCHBIC
CUCTEMBI: TeJIN U 30JIH.



Cocras BemiecTBa U cMeceil. BemecTBa MONEKyIsIpHOrO U HEMOJIEKYJISPHOTO CTPOEHUS.
3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

[lonsiTe nmonst M ee PasHOBUAHOCTHU: MaccoBas (IOJsI 3JEMEHTOB B COCIUHEHUH, OIS
KOMITOHEHTa B CMECH - JIOJIsl IPUMECEH, 10l PACTBOPEHHOT'O BEIIECTBA B PACTBOPE) U OOBEMHAsL.
Jlo7s BBIXOJ1a MPOAYKTA PEAKIMH OT TEOPETUYECKH BO3MOKHOTO.

JdeMoncTpanuu. Mogenps KpHCTaJUIMYECKON pemieTku xJjopuaa Hatpus. OOpasisl
MHUHEPAJIOB C MOHHOW KPUCTAJUIMYECKOM PELIETKOM: KalblUTa, raaura. Moaen KpUCTaluIM4eCKUX
pPENIeTOK «CyXoro jpAa» (WM uoja), anMmasa, rpadura (wid kBapia). Monens mosekyiasl JTHK.
Ob6pasupl  mnactmace (deHomoGpopMalbAeTUIHbIC, MMOTNYPETaH, MOJUITHUICH, MOJUIIPOIUICH,
MOJIMBUHWIXJIOPUA) U u3aenust u3 Hux. OOpas3ipl BOJOKOH (IIEPCTh, HIENK, alleTaTHOE BOJOKHO,
KamnpoH, JaBCaH, HEWIOH) W wu3nenus u3 Hux. OOpas3lbl HEOPraHUYECKHX IOJUMEPOB (cepe
IIacTUYeCcKasi, KBapll, OKCHJ aJIOMUHUS, HPUPOJIHBIC AaTOMOCHIMKATHI). MoOAENns MOISPHOTO
oobema ra3oB. Tpu arperatHeix cocTosHUS BOZ. OOpasnbl HAakWMU B YailHMKe H Tpydax
LEHTPaJIbHOTO OTOoIuIeHus. JKecTKOCTh BOABI M CHOCOOBI ee ycTpaHeHus. [IpuOopbl Ha KUIKHX
Kkpuctayax. Odpasupl pa3IuyHbIX JUCHEPCHBIX CUCTEM: AMYJbCUH, CYCIIEH3U, aspo30ei, reneit
u 3oneil. Koarymsanus. Cunepesuc. D¢pdext Tunaans.

JlaGopaTopHble onbIThbl. 2. OmnpeneieHue TUNa KPUCTAIUIMYECKON pEIIeTKH BEIIeCTBa U
omnucaHue ero cBoicTB. 3. O3HAKOMJIEHHE C KOJUICKIUMEH MOJMMEpPOB: IJIaCTMAacC M BOJIOKOH U
u3nenust w3 HUX. 4. lcnblTaHuMe BOABI Ha JKECTKOCTb. YCTpaHEHHE >KECTKOCTH BOABI. S.
O3HakoMIJIEHHE C MUHEPAJIbHBIMU BoamMu 6. O3HaKOMJIEHUE C IUCTIEPCHBIMUA CUCTEMaMHU.

IIpakTuueckasi paéora 1. [lonydenue, coOupanue u pacrio3HaBaHUE Ta30B.

Tema3
XHuMHYeCKHe peaKIuu

Peakuuu, wunymue O6e3 H3MEHEHHUS COCTaBa BELIECTB AJUIOTPOINUS U aJUIOTPOIHBIE
BUJOoU3MeHEeHHs. [IpHuMHBI aUIOTPONUU Ha NpuMepe MOoAU(PHUKAIUIl KUCIOpoda, yriepoaa H
docdopa O30H, ero 6HoOIOrUIECKast poib.

W3omeps! 1 u3oMepusl.

Peakuuu, maymniye ¢ M3MEHEHHEM COCTaBa BELIECTB. Peakiuu coeluHEHUus, pas3jioKeHUs,
3aMelnleHuss oOMEHa B HEOPraHWYEeCKOW W OpraHMYeckod XuMuu, Peaknuum 5k30- H
sHAOTEpMHUYECKHE. TernoBoil Ap(GeKT XUMUYECKOW peakluu W TePMOXHMUYECKHE YpaBHEHUS.
Peaknuy ropenus, Kak 4aCTHBIN CIy4dall 3K30TEPMUYECKHUX PEAKIIUM.

CkopocTh XxuMu4yeckoil peakiuu. CKOpOCTh XUMHUECKOW peakiuu. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM peakUuu OT HIPHUPOJbl pPEearupyrolldx BELIECTB, KOHIEHTPALUH, TEMIEpPaTyphl,
IUIOUIAIA TIOBEPXHOCTH CONPUKOCHOBEHMS M KaTanu3aTopa. Peakuuum romo- M reTeporeHHbIE,
[lonsatue o karanu3e u Karaiauzatopax. DepMeHTbl Kak OHOJIOTHYECKHE KaTalu3aTophbl,
0Cc00E€HHOCTH UX (PYHKIIMOHUPOBAHHSI.

OOpatumMocTh XMMHUYECKHUX peakuuid. HeoOpaTtuMble n oOpaTuMble XUMUYECKHE PEAKIUH.
CocrosiHMe XUMHYECKOT'O PABHOBECHS JUII OOpaTUMBIX XUMUYECKUX peakuuil. CriocoObl cMeIIeHus
XUMHUYECKOTO paBHOBECHs] Ha NpuUMepe CHUHTe3a aMMuaka. [loHsTHe 00 OCHOBHBIX Hay4HBIX
IIPUHLINAIIAX IPOU3BOICTBA HU IIPUMEPE CUHTE3a aMMHUAaKa WM CEPHOU KHUCIIOTHI.

Ponp BOgbl B XuMuueckoW peakiuu. VicTuHHBIE pacTBOpbl. PacTBOpUMOCT U
KiJaccu(uKkanuss BEMIECTB MO O3TOMY MPHU3HAKY: pPAacTBOPHUMBIE, MaJOpacTBOPUMBIE U
HEPACTBOPUMBIE BELIECTBA.

DNEKTPOIUTHI U HEANEKTPOJIUT. DIEKTPOIUTHYECKAs Auccounanus. Kuciaorel, oCHOBaHUS U
COJIU C TOYKH 3PEHUS TEOPUH IIIEKTPOTUTHUECKOMN TUCCOIHAIINH.

XUMHYECKUE CBOMCTBA BOJBI: B3aUMOJEICTBUE C METaJlJIaMH, OCHOBHBIMU M KUCJIOTHBIMU
OKCHJIaMM, pa3jio’)keHHE U O00pa3oBaHUE KPUCTAJIOTHApPATOB. Peakuuu ruapatanuu B
OPraHU4YeCKOW XUMHH.

I'maponn3 opraHM4eckux M HEOPraHWYeCKHX coequHeHud. HeoOpaTumblil THIpOIH3.
OOpaTuMBbIi THIPOIU3 COJIEH.

['aponu3 opraHMYecKUX COCAMHEHUH M €ro MpakTHYeCKoe 3HAa4YeHHE JUIsl IOJyuyeHUs
TUAPOJIM3HOTO CHOUpTa W MbUIA. buomornyeckas poib TUApONM3a B IUIACTUYECKOM U
HHEPreTUYeCKOM OOMEHE BEILIECTB U DHEPTUH B KIIETKE.



OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Crenenb okuciaeHus. OnpeneeHne CTeneHu
okucIiieHus 1o gopmyie coeauHeHus. [ToHsATHE 00 OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUIX.
OxwuclieHne U BOCCTAHOBJICHUE, OKUCITUTENb U BOCCTAHOBUTEb.

DJEKTPONIN3. DJIEKTPOJIU3 KAK OKHUCIWUTEIbHO-BOCCTAHOBUTEIIBHBIA MPOLECC. DIEKTPOJIU3
pacIiaBoB U pacTBOPOB Ha MpuMepe xJyiopuaa HaTpus. [IpakTuyeckoe NMpUMEHEHHE 3JIEKTPOIN3a,
DIEKTPOIUTHUYECKOE MMOTYYCHUE ATFOMUHUS.

Jemonctpanuun. [IpeBpamenue kpacHoro ¢ocdopa B 6enbiit. O30HaTOp. Moaenu MoONeKy
H-OyTaHa W u300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT TPHUPOABI BEIIECTB HAa TPHUMEPE
B3aMMOJICHCTBUSL PACTBOPOB PA3JIMUHBIX KHUCJIOT OJAMHAKOBOM KOHILEHTpPAlMU C OJMHAKOBBIMHU
rpaHyjJaMu [IMHKa U B3aUMOJCHCTBUS OJMHAKOBBIX KYCOYKOB Pa3HbIX METaIOB (MarHus, LIMHKAa,
&Kelle3a) € COJIIHOM KucioTo. B3ammoneilcTBue pacTBOpPOB CEpPHON KHCIOTHI C pPacTBOpPaMHU
THOCYNb(aTa HATpUS pPA3IMYHON KOHLIEHTpAlMM W TeMIepaTypbl. Mojenb KHUIALIEro CIos.
PasnoxxeHne nepokcuaa BoI0posa ¢ MOMOIIbIO KaTtanu3aropa (okcuaa mapranua (IV)) u karanasbl
ChIporo Msica u ceiporo kaptodens. [Ipumepsl HEOOpaTUMBIX peakIuil, UAYIIUX C 00pa30BaHUEM
ocajika, ra3a Wiv BoAbl. BzaumoneiictBue nutus u Hatpus ¢ Bojoiu. [lomyduenue oxcuna dochopa
(V) u pacTBOpeHHE €ro B BOJE; HUCIBITAHHUE TOJIYYCHHOTO pacTBopa JakMmycoMm. OOpasib
KpuctaymoruaparoB. lcnbiTaHHe pacTBOPOB 3JEKTPOJIUTOB M HEDJIEKTPOJIUTOB Ha MpeIMET
JUCCOIMAIMU. 3aBUCUMOCTb CTENEHU 3JIEKTPOJIUTHUECKOM IUCCOIMAIMU YKCYCHOM KHCIIOTHI OT
pazbaBienus pactBopa. ['uaponus kapobuna kampius. ['uaponns kapOOHATOB MIETOYHBIX METAIIOB
W HUTpAaTOB UMHKAa wuiad cBuHOA. [lomydenune wmbuia. Ilpocreimme  OKUCIUTENBHO-
BOCCTaHOBUTEJIBHBIC PEAKLIMU: B3aUMOJCHCTBUE LIMHKA C COJISTHOM KUCJIOTOM M XKEJE3a C pACTBOPOM
cynbara meau (II) Monens snexTponusepa. Mojenb 3IE€KTPONU3HON BaHHBI JUIsl MOITYyYEHHS
AIFOMUHMUSL.

JlabopaTopHble onbIThl. /. Peakius 3amemnieHuss MEIW JKEJIe30M B PACTBOPE MEIHOTO
Kynopoca. 8. Peakiuu, nuaymme ¢ o6pazoBaHueM ocajika, raza u BojJsl. 9. Ilonydyenue kuciopona
pa3lioKeHUEM MEepOKCHIa BOJOPOJa C MOMOIIbI0 okcujaa mapranua (IV) um karamassl chIporo
kaprodensa. 10. Iloayuenue BomOpoJa B3aUMOJCHCTBHEM KHCIOTHI C IMHKOM. 11. Pasnuunbie
CJIy4ad THJIPOJIN3A COJICH.

Tema 4
BelmecTBa 1 UX cBolicTBa

Mertamisl. B3aumojelicTBie METauIOB C HEMETaJIaMHu (XJIOPOM, CEPOM M KHCIOPOIOM).
B3aumopeiicTBre MIETOYHBIX U MIETOYHO3EMENBHBIX METAIIIOB C BOJOW. DIEKTPOXUMHUECKUNA Pt
HanpspDKEHUW  METa/uioB. B3auMoJeicTBME METa/lIOB C  PacTBOpaMHM KHUCIOT U COJICH.
AnromuHOTEepMUS. B3anMoeiicTBie HATPHS ¢ TAHOJIOM U ()EHOJIOM.

Kopposus metannos. [ToHsITHE 0 XUMUYECKOM U IIEKTPOXUMUYECKON KOPPO3UU METAILIOB.
Crioco0bl 3a1IUThl METAIJIOB OT KOPPO3HH.

Hemerannel. CpaBHuUTENbHAs XapakTEpPUCTHKA TaJOreHOB Kak HaumOoJiee TUIMHYHBIX
npencraBuTeneid HeMeTawoB. OKHCIHMTENbHBIE CBOICTBA HEMETAUIOB (B3aMMOJACHCTBHE C
MeTaJulaMu K BOJIOposioM). BoccTaHOBHUTENBHBIE CBOMCTBA HEMETAIIJIOB (B3aMMOJICHCTBUE ¢ OoJee
3IEKTPOOTPHUIATEIHHBIMA HEMETAJIJIAMHU U CJIIOKHBIMH BEIIECTBAMU-OKUCITUTESIMU).

Kucnorer neopranuueckume u opranudeckue. Kiaccudukamuss KuciaoT. XUMHUYECKHE
CBOMCTBA KHCJIOT: B3aMMOJICUCTBHE C METAJJIAMHU, OKCUJAMU METAJIOB, THIPOKCUIAMHU METAIIOB,
consiMu, cnuptaMu (peakius 3tepudukanuu). Ocodble CBOMCTBA a30THON U KOHIIEHTPUPOBAHHOMN
CEpPHOM KHUCIOTBHI.

OcHoBaHUsS HEOpraHuyeckue W opranudeckue. OCHOBaHMS, WX KiIaccu(puKaius.
XUMHYECKHE CBOMCTBA OCHOBAHMM: B3aMMOJICMCTBHE C KHUCJIOTaMH, KHUCIOTHBIMH OKCHUAAMU H
consiMu. Pa3ioxeHne HepacTBOPUMBIX OCHOBAHM.

Comu. Knaccudukarusi coneii: cpeHue, KUCIbIe M OCHOBHBIC. XUMHUYECKHE CBONCTBA
COJIeH: B3aUMOJICHICTBUE C KUCIOTaMU, IIEI0YaMH, MeTaiaMu U cosimu. [IpencraButenu coneit u
uX 3HadeHuWe. XJIOpUA HATpus, KapOoHaT Kaublus, QochaT Kamplus (CpeIHUE PpOIH);
TUAPOKAPOOHATHI HATPHUSA U aMMOHHMS (KUCIIBIC CONH); TUApOoKcokapOoHaT meau (II) - mamaxur
(OcHOBHas COJIb).



KauecTBeHHbIe peakiyu Ha XJIOpHI-, Cylbdar-, © KapOOHAT-aHUOHBI, KATHOH aMMOHWUS,
katuoHsl xxenesa (I1) u (1II).

I'enernueckas CBSI3b MEXy KJacCaMU HEOPTraHUYECKHMX M OPraHMYeCKHX COEAMHEHUH.
[lonsiTHE O TEHETUYECKOM CBSA3M M TEHETUYECKUX psfax. ['eHeThueckwil psa Meramia.
I'enetnueckuit psa Hemetaa. OCOOEHHOCTH TEHETHUECKOTO PsiJia B OPTaHUYECKON XHUMUH.

Jdemonctpanun. Komnekuus o6pasunoB MertamnoB. B3aumopeilcTBue HAaTpusi U CypbMbl C
XJIOpOM, KeJjie3a € cepoil. l'opeHne MarHus W allOMUHHMS B KHUCIopoae. BsammoneiictBue
IEJIOYHO3EMEIIBHBIX METAJIOB ¢ BOAOM. B3aumoaencTBue HaTpUsl ¢ 3TAHOJIOM, LIMHKA C YKCYCHOM
KHCIIOTON. AntoMuHOTEpMUS. B3aumonelicTBue MenM ¢ KOHLIEHTPUPOBAHHOW a30THOM KHUCIJIOTOM.
Pe3ynbTaThl KOppO3MHM METAJUIOB B 3aBUCUMOCTH OT YCJIOBHIA ee nporekanus. Kosuiekmus o6pas3nos
HEMeTaJuIoB. B3anmosieiicTBre XJIOpHOM BOJBI ¢ pacTBOpOM Opomuaa (noauaa) kaius. Kommekmus
MPUPOJIHBIX OpPraHMYECKHX KHUCIOT. Pa30aBieHne KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI.
B3anMozencTBre KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTBI C CaxapoM, LEIUIIOJI030M U MENbIO.
OOpa3upl MPUPOAHBIX MHUHEPAJTIOB, COACPXAIIUX XJIOPHUI HATpHUs, KapOoHAT Kambius, (ocdar
Kanpiuss W rugpokcokapObonat wmenu (II). OOpasupl nNHIEBBIX HPOAYKTOB, COJEPIKAILIUX
I'UJIpOKapOOHAThl HATPHUS U AMMOHUS, UX CIIOCOOHOCTh K PA3JIOKEHUIO MPpU HarpeBaHuu. ["amenue
cozibl yKcycoM. KauecTBeHHbIE peakii Ha KATUOHBI M AHUOHBI.

JladopaTtopHblie onbIThl. 12. HcnbiTanue pacTBOPOB KHUCIOT, OCHOBAHMM W COJICH
uHaukatopamu. 13. B3aumopeiicTBME COJIIHOW KHCJIOTHI M pPacTBOpa YKCYCHOW KHCJIOTHI C
MetaiiamMu. 14. B3auMopeilcTBUE COJIIHOM KHUCIOTBI M pacTBOpa YKCYCHOM KHCIOTHI C
OCHOBaHMSMH. 15. BzauMoencTBrE COMSTHON KUCIOTHI M PACTBOPA YKCYCHOM KHUCTIOTHI C COJISIMHU.
16. IlomydyeHre M CBOMCTBAa HEPACTBOPUMBIX OCHOBaHWHU. 17 ['maponm3 XJIOpHIOB M aleTaToB
MIEJTIOYHBIX MeTasuIoB. 18. O3HaKOMJIEHUE C KOJUICKIIUSAMHU: a) METAJIJIOB; 0) HEMETAIIJIOB; B) KUCJIOT;
I') OCHOBaHMH; 1) MUHEPAJIOB U OMOJIOTHYECKUX MAaTEPUAIIOB, COJIEPKAIIUX HEKOTOPHIE COJIH.

IIpakTHyeckas padora 2. Pemenne skcnepuMeHTaIbHbIX 33/1a4 Ha UACHTU(PUKALUIO
OpPraHMYECKUX U HEOPraHUYECKUX COSIUHEHUH.

I11. TEMATUYECKOE IINTAHUPOBAHUE
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N3 nux:

Ne HasBanmue Koa-Bo
IIpakTH4eckue
n/n pa3neiia, TeMbl 4acoB KOHTPOJIbHbIE
padoThI
10 k1acc
1 Beenenue
Teopust ctpoeHus 3
2 OpraHUYECKHUX
COE€IUHEHNN
3 YrneBoaopoasl U UxX 8 1
MPUPOJTHBIC HCTOYHUKH
Kucnoponconepxkamue 10 1
4 OpraHUYEeCKHe
COCIMHEHUS
A3zoTcoaepikaiue 6 1 1
5 OpraHUYECKHE
COCJTMHCHUS
brosornueckn akTUBHBIC 4
6 OpraHUYeCKHe
COCJTMHCHUS
HckyccTBeHHBIE U 3 1
7 CHUHTETHYECKHE
OpraHuyYecKue
COCTMHEHUS
Hroro 34 2 3
11 kacc
Crpoenue aToMa.
8 [Tepuoanueckuii 3axkon /1. 3
H. Menneneena
9 CTpoeHue BenecTBa 14 1 1
10 XUMUYECKUE PEAKINU 8 1
11 BemiectBa 1 ux cBOMCTBA 9 1 1
Utoro 34 2 3
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