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Pab6ouas nmporpamma 6a3oBoro kypca xumun 10-11 kmaccel cocTaBlieHa B COOTBETCTBUU

C CDGI[CpaJ'II)HBIM KOMIIOHCHTOM FOCYI[apCTBGHHOFO 06p330BaT€JILHOFO CTaHapTa

[Iporpamma pazpabotana Ha ocHOBe [IpumepHOil mporpamMMbl  CpeHEro OOIIEeTo

oOpa3oBaHUsl 1O XHMHUU U aABTOPCKOW MPOrpaMMbI O.C.I'abpuensina

YyeOHUKU:

O.C. I'abpuensn. Xumus. 10 knacc. ba3oBbiit ypoBeHb. Y UeOHUK 115
o0111e00pa3oBaTeNbHbIX yupexaeHut. — M.: «poda», 2017

O.C. I'abpuensH. Xumus. 11 knacc. ba3oBblil ypoBeHb. Y YeOHUK 1JI

oOmreoOpa3zoBaTenbHbIX yupexaeHuil. —M.: «JIpoday, 2018

Hean uzyyenus xumun B 10-11 kiaacce
®  OCBOCHHME 3HAHMU O XUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, BAXKHEUIIINX XUMUUYECKUX MOHITHUSX,
3aKOHAX U TEOPUSIX;

o OBJIAJICHUEC  YMCHHSIMHU PUMECHSTH

MOJTyYCHHBIC 3HAHUS TUTSI OOBSICHCHHUS
Pa3HOOOPa3HBIX XUMUYCCKUX SIBIICHUN M CBOMCTB BEIIECTB, OLICHKH POJIH
XUMHH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUH U MOJTYYECHUH HOBBIX
MaTepHalioB,;

®  pa3BUTHE I[I03HABATEJIBHBIX HMHTEPECOB W MHTEIUICKTYaJIbHBIX
CIIOCOOHOCTEW B mpolecce MNPOBEACHUS XUMHUYECKOTO 3KCIEPUMEHTA,
CaMOCTOATEILHOTO IPHOOPETCHHSI XUMUUECKUX 3HAHUH C
WCITOJIb30BAaHUEM PA3JIUYHBIX HICTOYHUKOB HH(OpMaIuu;

e  BOCIHUTaHHUE YOCIKICHHOCTH B TIO3UTUBHOMN POJIH XUMHH B
’KU3HU COBPEMEHHOT0 00IIEeCTBA, HEOOXOAUMOCTH XUMHUYECKH IPAMOTHOTO
OTHOIIICHHS K CBOEMY 3/I0POBBIO U OKPYXKAFOIIEH Cpejie;

®  PUMEHEHHE MOJyYCHHBIX 3HAHUN U YMEHUH IS
0€30I1acCHOT0 UCIIOIb30BAHMSI BEIIECTB U MAaTEPHUATIOB B OBITY, CEIHCKOM
X035UCTBE U HA MPOU3BOJICTBE, PEIICHUS MPAKTUIECKUX 3a1a4 B
MOBCEIHEBHOM KU3HU, TMPEAYNPEXKIEH  SBICHUN, HAHOCSIIUX BPE.
3JI0POBBIO YEJIOBEKA U OKPY KaloLeH cpene.



TpeboBaHus K YPOBHIO NOJATOTOBKHU
(0a3oBbIil YPOBEHbD)

3HATH/IOHMMATH:

e  Ba)KHeHIIMe XMMHUYECKHE TOHATHS: BEIIECTBO, XHUMHYECKUM DHIIEMEHT ,aToM,
MOJIEKYJIa, OTHOCHUTEJIbHAS aTOMHAs W MOJIEKYJSIpHAs MAaccChl, MOH, aJUIOTPOIHS,
M30TOIBI, XUMHUYECKasl CBS3b, JJIEKTPOOTPULIATEIILHOCTh, MOJISIPHAST Macca, MOJISIPHBIH
0o0beM, BEIIECTBA MOJEKYJSIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHUS, PaCTBOPHI,
AICKTPOIUT W HEICKTPOJUT, DIIICKTPOJUTHUUECKAS AUCCOIMALIUS, OKUCIUTEIb W
BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHHE, TEIJIOBOM A(PPEKT peakinu, CKOpOCTh
XUMHAYECKON peaklu, KaTalh3, XUMHUYECKOE paBHOBECHE, YIJIEPOJHBIN CKEJET,
byHKIIMOHAIBHAS TPYIINa, U30MEPHsl, TOMOJIOTHS;

e  OCHOBHbI¢ 3aKOHbI XMMHM: COXPAaHECHHS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH,;

e  OCHOBHbI€ TEOPMH XHUMHUM: XUMHUUYECKOUN CBS3H, IIEKTPOJIUTUUECKON AUCCOLMAIINH,
CTPOCHUSI OPTaHNUYECKUX COCTMHEHUM;

e  BaKHelillMe BelIeCTBA M MAaTePHAJbl. OCHOBHBIE METAJJIbI W CIUIABBI; CEpHasl,
COJIsiHasl, a30THAsI U YKCYCHAsl KUCJIOTHI, IIEJI0YM, aMMHaK, MUHEpaJIbHbIE YI00peHUs,
METaH, STUJICH, alleTHJIeH, O€H30J1, ITaHOJ, KUPbI, MbUIA, TJII0K03a, Caxapo3a, Kpaxma,

KJICTYATKa, 6€J'IKI/I, HNCKYCCTBCHHBIC U CHHTCTUYCCKHUEC BOJIOKHA, KAYYYKH, IIJIaCTMACCHI;

YMmern:
e Ha3plBaThb H3YyYECHHBIC BEIIECTBA [0 «TPUBHUAIBHOW» WIIA  MEXIyHapOIHOU
HOMEHKIIAType;

® OIpEeneisATh: NPUHAJIEKHOCTh BEIIECTB K Pa3IMYHBIM  KJaccaM OPTaHUYECKUX
COCIUHEHUMH,

® XapaKTEpPU30BaTh: CTPOCHUE U CBOMCTBA U3YYEHHBIX XUMUUYECKUX COCTUHEHUI;



® OOBSICHATH: 3aBUCUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa W CTPOCHHS; MPUPOIY
XUMUYECKOH CBSI3U, 3aBUCUMOCTh CKOPOCTH XHMHYECKOW PpEAKIUU U TIOJOKCHHS
XMUMHYECKOTO PAaBHOBECHUS OT PAa3JIUYHBIX (PAKTOPOB;

® BBINOJIHATh XUMUYCCKUN SKCIIEPUMEHT 110 PACIIO3HABAHHMIO BAXXHCHIIIUX OPTaHHMYCCKHUX
BEIIICCTB;

® TIPOBOAWTH CAMOCTOSTCIBHBIM IMOWCK XUMHYECKOH HH(OPMAIMK C HCIOIh30BaHUEM
pa3IMYHBIX HCTOYHUKOB MEIUAPECypCOB; HCIOJIB30BaTh KOMITBIOTCPHBIC TEXHOJIOTHH
U1 00pabOTKM M Mepeaun XMMUYSCKONH HHPOPMALIUU U ¢€ MPEICTABICHUS B PA3IUYHBIX
dbopmax.

Hcnoab3oBaTh NpuoOpeTEéHHBbIE 3HAHUSI M YMEHHsI B NMPAKTHYECKOH JeATEJIHLHOCTH H
MOBCEeTHEBHOM KU3HHU JIJIsI:

e O00BICHEHUS XUMHYCCKHUX SIBJIGHI/II\/'I, IMPOUCXOIAIINX B IIPUPOIC, 6I>ITy H Ha IIPONU3BOJACTBC,

® OIIPCACICHUA BO3MOKHOCTHU ITPOTCKAHUSA XUMHWYCCKHUX HpeBpaH_IeHHi/'I B PA3JIMYHBIX YCIIOBHAX

Y UX MOCJIC/ICTBUM;

® DHKOJIOTMYECKH IPAaMOTHOTO MOBEACHUS B OKPYKAIOLIEH CpPEJIE;

® OIICHKM BIIMSIHUS XUMHAYECKOTO 3arps3HEHUS OKPYKAKOIIEH CPEIbl HA OPraHU3M YEJIOBEKa
U IPYyTUE KUBBIE OPTaHU3MBI;

e 0e30macHOCTh OOpAIICHHS C TOPIOYUMH M TOKCUYHBIMHU BEIIECTBAMH, JJA0OPATOPHBIM
o0opy10BaHUEM;

® KPUTHYECKOM OIICHKH JOCTOBEPHOCTH XMMHUYCCKONW MH(POPMAITUH, TTOCTYMAIOMICH 13

pa3In4YHbIX HCTOYHHNKOB

Coaep:xanue Tem yue0Horo kypcea (10 kiace)
BBenenue (3 u)
[Ipenmer oprannueckol xumuM. CpaBHEHHE OPraHMYECKHX COCIMHEHUN C
Heopraundyeckumu. [IpupoaHeie, NCKYCCTBEHHBIE U CUHTETUYECKUE OPTaHUYECKHE
COCAUHEHUS.
BanentHoCTh. XUMHUYECKOE CTPOEHUE KaK IOPSAOK COCIAUHEHUsS aTOMOB B MOJIEKYJIE
COrJJaCHO MX BAJICHTHOCTU. OCHOBHBIE MOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOCHHS

OpraHN4Y€CKHX CO€I[PIHCHPII>1. [lonsiTHE O TOMOJIOTHHU U romoiJjiorax, uI3oOMEprn U U30MEpax.



Xumuyeckue GopMyIibl U MOJETH MOJIEKYJ B OPraHUYECKON XUMUHU.

JemoncTpanuu. 1.Mozaenu MOJIEKYJI TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTMHEHMM.
Tema 1. YrieBoaopoabl 1 ux NpupoaHbie ucrounnku (10 u)

[Ipuponnsiii ra3. Ankansl. [Ipupoassii ra3 kak tonnuso. [Ipenmymmectsa npupogHoOro rasa
nepes ApyruMu Bugamu Tormsa. CocTas MPUPOJHOTO Iasa.

A 11 K a H bI: TOMOJIOTHYECKHUH Psil, U30MEPHSI 1 HOMEHKJIATypa aJKaHOB. XMMUYECKUE
CBOMCTBa aJIKaHOB (HA NMPUMEPE METAHA U ATaHa): TOPEHHE, 3aAMEIIECHHE, Pa3JI0KEHNUE U
neruapuposanue. [[puMeHeHne aJKkaHoB Ha OCHOBE CBOMCTB.

A 11 K € H bl. DTUJIEH, €ro MoJy4YeHHEe (IEruApPUPOBAHUEM 3TaHA U JETHIpaTaluei
sTaHosia). XHMHYECKHME CBOMCTBA JSTUJIEHA: TOPEHHE, KauyeCTBEHHBIE peaKUuu
(obecuBeurBaHre OpPOMHOI BOJABI M pacTBOpa INEpMaHraHaTa Kajius), TUApaTarus,
noumepusanus. [lonuaTrien, ero cBolicTBa U npuMeHeHue. [ I[puMenenne stuneHa Ha
OCHOBE CBOWCTB.

AnkangueHB MKayuyK u. [lorsTue 00 ankagueHax Kak yrieBoJ0poIax ¢ AByMs
JIBOMHBIMH CBA3SIMU. XUMHUECKHE CBOMCTBa OyTanueHa-1,3 u uzonpeHa: odecliBeurBaHue
OpOMHOI1 BOJIbI ¥ IOJTUMEPHU3AIIUS B Kayuyku. Pe3una.

A 1 K 4 H bl. ALIETWIEH, €r0 MOJyYeHUE MUPOIU30M METaHa U KapOUIHBIM CIIOCOOOM.
XUMUYECKHEe CBOMCTBA alleTWIEHAa: TOpeHHue, oOeclBeuYrBaHUE OpPOMHON  BOJBI,
MIPUCOEIUHEHNE XJIOPOBOJAOpOAa W ruapartanusa. [IpuMeHeHue anerwieHa Ha OCHOBE
CBOMCTB. Peakius nonumepusanuu BUHWIXJI0pUaa. [I0JTMBUHWIXIOpUI U €r0 IPUMEHEHHUE.

b e H 3 0 1. [lonyueHnue OeH30J1a U3 FeKCaHa U alleTUieHa. XMMUYECKHe CBOMCTBA OeH3ona:
ropeHue, raloreHupoBanre, HuTpoBanue. [Ipumenenne 6eH3oa Ha OCHOBE CBOMCTB.

H e ¢ T . CoctaB u nepepadborka HedTu. Hedrenponykrel. bensun u nonsitue oo
OKTaHOBOM YHCIIE.

JemoHcTpanuu. ['opeHue mertaHa, 3TWieHa, aueTwieHa. OTHOLIEHUE METaHa, 3THUJICHA,
aneTuwieHa W OeH30Ja K pacTBOpY NEepMaHraHara kaiaus u OpomHoil Boxe. Ilomyuenue
ATUJIEHA PEAKLMEN AeTUAPATALMY dTAHOJA U IENOJUMEPU3ALMN TIOJIMITUIICHA, alleTUIICHA
KapOuIHbIM criocoOoM. PasnokeHue kaydyka NMpu HarpeBaHUM, UCHBITAHUE MPOAYKTOB
pa3joxeHus: Ha HenpeaenpbHocTh. Kosueknus o0pa3noB HeQTH M HE(TENPOIyKTOB.
Jlabopatopubie onbIThl. 1. OmnpeneneHue >3JIEMEHTHOTO COCTaBa OPraHUYECKUX

coeMHEeHUM. 2. M3roroBiaeHue Moaenel MoJieKyJl yriaeBoaopo1oB. 3. OOHapykeHue



HENpeeIbHBIX COeIMHEHUN B KUAKUX HedTenpoaykrax. 4. [lomydenue u cBoiicTBa
anetwieHa. 5. O3HakomieHue ¢ kojuiekuuen «HepTrs u npoayKThl ee nepepadoTKm».
Tema 2. Kucaopoacoaepxamue OprannyecKkre CoeJMHeHUsI M X HAXO0KIeHHe B
npupoxe (10 u)

EnrHCTBO XMMUYECKON OpraHu3aliy )KUBbIX OPTaHU3MOB. XUMUYECKUN COCTaB YKUBBIX
OpPTaHHU3MOB.

C o u p T bl. [lonyueHnue sTaHosIa OpOXKEHUEM TIIFOKO3bI M THUIIpaTaluedl ATHIICHA.
['uapokcunpHas rpymnmna kak QyHKIMOHaNbHasg. [IpencraBienrne o BOJOPOIHOM CBA3H.
XHUMHUYECKHE CBOMCTBA 3TAaHOJA: TOPEHHE, B3aMMOJCHCTBUE C HATpHEM, 0Opa3oBaHUE
MPOCTBIX U CIOXHBIX 3(PUPOB, OKKCIEHUE B anpaerui. [[puMeHenre 3TaHoaa Ha OCHOBE
CBOWCTB. AJIKOTOJIN3M, €T0 MOCIEICTBUS U TPEAYITPEKICHHUE.

[TonsiTMe O mNpeAeabHBIX MHOTOATOMHBIX CIHPTAaX. [TMIEpUH Kak MPEICTABUTEIb
MHOT0aTOMHBIX cnupToB. KauecTBeHHast peakuus Ha MHOTOaTOMHbIE ciupThl. [IpuMeHeHue
[JIMLEPUHA.

KamenHbityrons. @ e H o 1. Kokcoxumuueckoe Mpou3BOACTBO U €r0 NPOTyKIIHS.
[Tonyuyenue eHona KOKCOBaHHMEM KaMEHHOTO YIJisl. B3auMHO€E BiIHMsTHUE aTOMOB B MOJIEKYJIE
(deHona: B3aUMOJICUCTBUE C THUIPOKCUAOM HATpUsl U a30THOM kucinoTou. [lomukoHaeHcanus
¢denona ¢ popmanbaeruoMm B GeHonohopMalbaeruaHy0 cmoiy. [Ipumenenue ¢geHona Ha
OCHOBE CBOWCTB.

A b naerunsl [lomyyenue anpIeruioB OKUCIEHUEM COOTBETCTBYIOIINX CIIUPTOB.
XUMHYECKHE CBOWCTBA albIETMIOB: OKHCJIECHHE B COOTBETCTBYIOLIYI) KHUCIOTY H
BOCCTAHOBJICHME B COOTBETCTBYIOWMK cnupt. IlpumeHenue dopmanpaeruia u
aleTanpJIerua Ha OCHOBE CBOVCTB.

KapOoHnoBbB € KucioT bl [lonyyeHrne kapOOHOBBIX KHUCIOT OKHUCIECHUEM
albACTUA0B. XHMMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTHI: OOIIME CBOWMCTBA C
HEOPraHMYECKUMH KUCIOTaMU U peakuus stepudukanuu. [IpuMeHeHne yKCyCHONU KUCIIOTHI
Ha OCHOBE CBOWCTB. BpICIIME >XUPHBIE KHCJIOTHI HA IMPUMEPE NAJIbMUTHHOBOM U
CTEapUHOBOMU.

CnoxHB €3¢ upb uX up bl. [lonydeHne clIoxXHBIX dPHUPOB peakime
stepudukarmu. Croxnbsie 3uUpbl B IPUPOAE, UX 3HaueHHe. [I[puMeneHmne cioXxHbIx 3¢pupos
Ha OCHOBE CBOWCTB.

Kupsl kak crnoxxHbie 3(pupbl. XUMHUUECKHE CBOMCTBA KUPOB: TUAPOIIN3 (OMBUICHHE) U



TUAPUPOBAHUE KUAKUX KUPOB. [[puMeHeHne )K1UpoB Ha OCHOBE CBOMCTB.

Y reBo abl YIIIEBOIbI, UX Kiaccu(PuKaiys: MOHOCAXapu bl (TII0K03a), TUCAXAPHIBI
(caxapo3a) u moJucaxapuiibl (KpaxMmajl U IEJII0JI03a). 3HaUY€HHUE YIIIEBOJOB B KUBOU
IPUPOJIE U B )KU3HU YEJIOBEKA.

['mroko3a - BEIIeCTBO ¢ JABOMCTBEHHOW (YHKIMEH - albAeTHAOCHUPT. XUMUYECKUE
CBOMCTBA TJIOKO3BI: OKMCJICHHE B TIIOKOHOBYIO KHUCJIOTY, BOCCTAHOBJICHHE B COPOMT,
OpoxkeHne (MOJIOYHOKUCIIOE U CIUPTOBOE). [IprMeHeHue T10K03bl HA OCHOBE CBOMCTB.

Jucaxapuasl 1 nonucaxapusl. [loHsITHE O peakuusIX MOJUKOHICHCAIIMU U THAPOIN3a Ha
MIPUMEPE B3aUMOIIPEBPAILECHUI: TIIFOKO3a <> MOJIMCaXapHu/l.

JemoncTpanuun. Okxkucienue coupra B anpaeruj. KadecTBeHHas peakuuwss Ha
MHOToatoMHbie ciupThl. Komnekius «KamMeHHbIH yrojib ¥ IPOAYKTHI €r0 MepepadoTKmy.
PactBopuMOCTh (peHOoJIa B BOJIe MPU OOBIYHOW TEMIIEpaType WU MPU HArpEeBaHHH.
KauectBennsie peakiiuu Ha heHo. Peakius «cepeOpsHOTO 3epKajiay allbJeruI0B U
TIII0K03b1.OKHCIIEHNE albJIETHIOB U TIIOKO3bI B KMCJIOTHI C TOMOIIBI0 Tuipokcuaa meau (11).
[TonmyyeHue yKCYCHO-ITHIIOBOTO M YKCYCHO-M30aMmIOBOro 3¢upoB. Kostekius >¢pupHbIX
Macen. KauecTBeHHast peakuys Ha Kpaxmal.

JlaGopaTopHbie onbiThl. 6. CBoiicTBa 3TmiiOBOro crnupra. 7. CBoiicTBa riauuepuHa. 8.
CaoiictBa ¢opmanpaeruna. 9. CpoiictBa ykcycHoi kuciotbl. 10. CoiictBa >xupoB. 11.
CpaBHeHHE CBOMCTB pacTBOPOB MbLIA U CTUPaAJIbHOrO nopoiika. 12. CBolcTBa TIIIOKO35I. 13.
CaolicTBa Kpaxmara.

Tema 3. A3oTcoaepskaimue coeJUHEHUsI U UX HAXOKIeHHE B KUBOI nmpupoae (6 u)

A ™M u H bl [lonarue 06 amunax. [TomydyeHne apoMaTHYECKOTO aMUHA - aHUJIMHA - U3
HUTpOOEH30Ja. AHWINH KaK OpraHu4YecKoe OCHOBaHMe. B3anMHoe BIusiHUE aTOMOB B
MOJIEKYJIe aHWJIMHA: OC1a0JICHHEe OCHOBHBIX CBOMCTB M B3aMMOJICHCTBUE C OPOMHOM BOJOM.
[IprumeHeHne aHIMHA HA OCHOBE CBOMCTB.

AMUHOKUC IO T BI. [lonydeHrne aMUHOKHUCIIOT U3 KapOOHOBBIX KHUCIIOT U TUIPOIU30M
0enkoB. XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT Kak aM(pOTEPHBIX OPraHUYECKUX COCAMHEHUN:
B3aUMOJICUCTBHUE CO IIEIOYAMH, KUCIOTaMU U JIPYT C APYroM (peakius NOJUKOHICHCAIUN).
[Tentuanas cBsi3b v noaunenTuabl. [[puMeHeHne aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

b e i1 k u. [lonyuyenue 6enKoB peakivei MNOJTUKOHAEHCAIMM aMUHOKHUCIIOT. [lepBuunas,
BTOPUYHAS. U TPETHUYHAS CTPYKTYpPbl OETKOB. XMMHUYECKHE CBOWCTBA OEJIKOB: TOpPEHUE,

JeHaTypalus, TUIPOIN3 U [IBETHbIE peakinu. buoxumuueckue GyHKIUN OEIKOB.



['eHeTnyeckas CBsA3b MEXKIY KIACCAMU OPTAHUYECKUX COCTUHEHUN.

HyxnennoBbie kucnotbl. CUHTE3 HYKJIEMHOBBIX KUCJIOT B KJIETKE U3 HYKJIEOTHAOB. OOt
wiaH crpoeHus Hykieotuaa. CpaBHeHue ctpoenus u ¢ynkumiik PHK u JIHK. Pomnb
HYKJICMHOBBIX KHCJIOT B XpaHEHUHU M Tepefaye HacienactBeHHoM nHbopmanuu. [loHstue o
OMOTEXHOJIOTUH U TEHHOW UHXKEHEPHUH.

JdemoncTpanuu. B3auMojelicTBue aMMHUaka U aHWIMHA C COJITHOM KUCIIOTOW. Peakums
aHuiInHa ¢ OpomHOM Bojoi. JlokazaTenbCcTBO Hamuuwsi (PYHKIIMOHAIBHBIX TPYII B
pacTBOpax aMHMHOKHUCIOT. PacTBopeHue u ocaxaeHue 6enkoB. L[BeTHbIe peakiiuu OeIKoB:
KCAHTOIIPOTEHHOBAs U OMypeToBas. ['opeHne nTuubero nepa u mepcTsHol HUTU. Moiens
moJiekynbl JIHK. Ilepexonpl: 3TaHON — 3TUIEH — 3TUJIEHIIIUKOIb — 3TUIECHIJIUKOJIST MEIH
(IT); aTaHON — 3TaHaA)Ib — 3TAHOBAsI KUCJIOTA.

JlabopatopHble onbIThI. 14. CBoOiCTBa OETKOB.

IpakTuyeckas padora Nel. nenTrudukanyss OpraHMuecKux COEIHMHEHHM.

Tema 4. Bruosoruvyeckn akTUBHbIE Oprannyeckue coequnenns (5 u)

® e pwmeHTbl. DepMeHTHI KaKk OMOJIOTUYECKHUE KAaTaTN3aTOPhl OCIKOBOW MPUPOIHI.
Ocobennoctu (GyHKIMOHUPOBaHUSI (epMeHTOB. Poib (pepMEHTOB B KU3HEAEATECIBHOCTU
KUBBIX OPTaHU3MOB U HAPOJAHOM XO3SIUCTBE.

B utawmuH b [loHaTHE 0 BUTamMuHax. HapymeHusi, cBA3aHHbIE ¢ BUTAMUHAMU:
ABUTAMUHO3bI, TUTIOBUTAMUHO3bI U TUIIEPBUTAMUHO3bI. BuTamuu C Kak mpecTaBUTEhb
BOJIOPACTBOPUMBIX BUTAMHUHOB M BUTAMHUH A KakK IMPEICTABUTENb >KUPOPACTBOPUMBIX
BUTaMHUHOB.

I" o p M 0 H bl [IOHATHE O TOPMOHAX KaK TYMOPAIbHBIX PETYISATOPAX KU3HEAEATCIIBHOCTH
’KUBBIX OpraHu3MoB. HCYIMH U aapeHaIMH KaK MpeIcTaBUTeNn rTopMOoHOB. [IpodmmakTuka
caxapHoro auabera.

Jle xapcTB a JlekapcTBeHHass XUMUSA: OT UATPOXUMHUHU JO XHUMHOTEPAIIUH.
AcnupuH. AHTUOMOTHKY U AucOakTepuo3. Hapkoruueckue Bemecta. Hapkomanus, 60proa
C Hell ¥ MpoUITAKTHKA.

NckyccTBeHHBI €N ONHUM E P bl. [lonydeHne HCKyCCTBEHHBIX MOJIMMEPOB, KaK
MPOYKTOB XUMUYECKON MOAUGPUKAIMK TPUPOJTHOTO TMOJTUMEPHOTO ChIPhs. VICKyCcCTBEHHBIC
BOJIOKHA (alLleTaTHBIH 1IEJIK, BUCKO03a), UX CBOMCTBA U IPUMEHEHHE.

CuHTteTuueckuenoauM e p bl [longydeHre CHHTETUUECKUX TTOJIMMEPOB

peaKkUMsIMU NOJMMEPU3ALNH U TOJIMKOHAeHCAUH. CTpyKTypa MOJMMEPOB JIMHEHHAs,



pa3BeTBJIEHHAs: U MPOCTPAaHCTBEHHAs. [IpencTaBUTenu CUHTETUYECKUX IIacTMAacC:
MOJIMATUIIEH HU3KOTO U BBICOKOTO JIaBJICHUS, MOJUIPOIUIIEH U TTOJMBUHWIXJIOPHUIL.
CuHTEeTHYECKHE BOJIOKHA: JaBCaH, HUTPOH U KaIlpPOH.

JemoHcTpanuu. Pa3noxkeHne nepokcHia BOJOPOJa KaTalna3zol ChIpOro Msca U ChIPOro
kaptodens. Komnexkuus CMC, coneprkamux sH3uMbl. MicnibiTanue cpesl pactBopa CMC
UHAMKAaTOpHOU Oymaroit. Mmmioctpanuu ¢ ¢dotorpadusiMu >KMBOTHBIX C Pa3IMYHBIMU
dbopmamu aBuTamMuHO30B. KoJulekius BUTaMHHHBIX TpemnapaToB. VcmbiTanue cpeabl
pacTBOpa acKOPOMHOBOM KHCJIOTHI HMHIUMKATOpHOW Oymaroil. McmblTaHue anTeyHoro
npenapara MHCyJMHa Ha Oenok. JloMamHss, 1adoparopHas U aBTOMOOUJIbHAS alTeuKa.
Konnekuus nmiactmacce v u3aenuid u3 Hux. KoJekuuu UCKyCCTBEHHBIX M CHHTETHYECKU
BOJIOKOH M M3JENHMN U3 HUX. Pacrio3HaBaHWE BOJIOKOH 0 OTHOILLEHUIO K HarpeBaHUIO U
XUMHUYECKU PEAKTUBAM.

JlaGopaTopHble onbITh. 15. O3HaKOMIIEHHE ¢ 00pa3liamMu MJIaCTMACC, BOJIOKOH U
Kay4YyKOB.

IpakTnueckas padora Ne2. Pacno3HaBaHue MIacTMacC U BOJIOKOH.

COAEPXKXAHUE TEM YYEBHOI'O KYPCA XUMHUUN

11 KJIACCA (0a30Bblil ypOBEHb)
Tema 1 . Crpoenne aTroma u nepuoauueckuii 3axon /I, U. MenaeneeBa (34)
OcHOBHBIE CBEJIEHUS O CTPOCHUHUA T O M a. S ApO: MPOTOHBI U HEUTPOHBI. 130TOMEI.
DneKTpoHbI. DIEKTPOHHAsT 00010YKa. DHEpreTHUYeCKuil ypoBeHb. OCOOCHHOCTU CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-TO U 5-T0 IEPUOI0B MEPUOIUUESCKON CUCTEMBI
J. 1. Menneneena (mepexoaHbIx 35ieMeHTOB). [loHaTre 00 opoutansix. s- up-opourtam.
DJIEeKTPOHHBIC KOH(GUTYPAITUU ATOMOB XMMUUYECKUX DJIEMEHTOB.
ITepnonmuecknii 3axoH J[. U.MenneneeBa B CBETE yUEHHS O CTPOEHUHA T O M a. OTKpbITHE
. . MenaeneeBbIM NEPUOINYECKOTO 3aKOHA.
ITepuomuueckas cucrema xumudeckux snemeHtoB [[. M. MenneneeBa - rpadudueckoe
OTOOpaX€HHWEe MEPUOIUUECKOTO 3akoHa. Du3znueckuil CMBICI TMOPSAIKOBOTO HOMEpa
3JIEMEHTA, HOMEpa NEepuoJa M Homepa rpyimbl. BaneHTHble 35€KTpoHbL. [IprdnHbI
M3MEHEHHSI CBOMCTB 3JIEMEHTOB B MEpUOJaX M rpynnax (TJIaBHBIX MOATPYIIAx).
[Tonoxxenue Bogopoaa B MEPUOAUUYECKON CUCTEME. 3HAUEHUE IEPUOIUUECKOTO 3aKOHA U

HCpPIOIIPI‘I@CKOﬁ CHUCTEMbI XUMHUYCCKHX 3JICMCHTOB I[ N.Menneneena s Pa3BUTHA HAYKU U



IMOHUMaHHS XUMHUYECKOW KAPTUHBI MUPA.

JemoHcTpanuu. Paznnynsie (opMbl IEPUOTNIECKON CUCTEMBI XMMUUECKUX 3JIEMEHTOB /1.
H. Menneneena.

JlaboparopHblii onbIT. 1. KoHCTpyrpoBaHue nepuoinyeckoi TabJIuIbl 3JIEMEHTOB C
HCIIOJIb30BaHUEM KapTOUEK.

Tema 2. Ctpoenne Bemecta (14 u)

WNonnas xumudeckas cBsi3b. KaTtmonsl u anwoHbl. Knaccudukaruss noHoB. HMoHHBIC
KpUCTaJUIMYeCKUe pemeTky. CBOKWCTBAa BEMIECTB C 3TUM THUIIOM KPUCTAJUIMYECKHUX PEIIETOK.
KoBaneHnTHass XuMH4YecKasl CBA3b. DJIEKTPOOTPULATENbHOCTh. l[lojiipHas M HemossipHas
KOBaJIEHTHbIE CB3U.Jlunosib. [1oaspHOCTD CBSI3U M MOJSPHOCTH MOJIEKYJbl. OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3Mbl 00pa30BaHUsl KOBAJEHTHOUM CBsi3U. MOJIEKYJIsIpHBIE U
aTOMHBIE  KpHCTaJUIMYecKkue pemeTrku. CBOMCTBA BEIIECTB € OJTHMHU  TUIIAMH
KPHUCTAJUIMYECKUX PEUIETOK.

Meramueckass XuMH4Yeckas CBS3 b. (OCOOEHHOCTH CTPOEHUSI aTOMOB METaJJIOB.
Mertamnuyeckass XMMHYECKas CBA3b U METAJUINYECKasl KpUCTauIMdeckas pemerka. CBocTBa
BEILIECTB C TUM THUIIOM CBSI3H.

Bopoponnas xumuyeckas cBsi3b. MeXMONEKYJISIpHAS U BHYTPUMOJICKYJISIPHAs. BOJLOPOAHAS
CBs3b. 3HAUEHUE BOJIOPOJAHOM CBSI3U JJI OpraHU3alui CTPYKTYp OMOMOIMMEPOB.

IT o 11 M e p bL. [ImacTMaccel: TEPMOIIACTBI M PEAKTOILIACTBI, UX IPEACTABUTEIN U
npuMeHeHue. BonokHa: nmpupoaHbie (pacTUTEIbHBIE U KUBOTHBIC) U XUMHUYECKUE
(MCKYCCTBEHHBIE M CHHTETHUECKHE), X MPEICTABUTENN U IPUMEHECHHE.

["a3000pa3zHoe cOCTOSIHKME BELECT B a. Tpu arperatHbix cOCTOsIHUSA BOAbl. OCOOCHHOCTH
CTpOEHHUs ra30B. MoJIpHBI 00heM Ta3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX MPUPOTHBIX CMECEH: BO3AYX, PUPOJIHBIN Ta3. 3arps3HeHne
aTMocdepsl (KUCTOTHBIE O, MApHUKOBBIN 3 (exT) u 6oprbda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPO, KUCIOPO, YIIACKUCIbIN ra3, aMMHUaK,
sTriieH. VX monmyuenue, cobupanue v pacro3HaBaHUe.

XKunkoe cocrosnue Bemecta. Bona. [lorpebienrie Bojibl B ObITY U Ha TPOU3BOICTBE.
XKecTkocTb BOJIBI U CITOCOOBI €€ YCTpaHEeHHUS!.

MuHepanbHbIe BOJbI, UX UCTIOIB30BAHKE B CTOJIOBBIX U JICUCOHBIX IETISX.

Kunkue KpucTaibl U UX IPUMEHEHUE.

Tsepaoe coctosinue BemecTBa. AMop(dHbIe TBEpAbIE BEIIECTBA B IPUPOJIE U B )KU3HU



YeJI0BeKa, MX 3HaUYCHUE U puMeHeHue. Kpucramimyeckoe CTpoeHre BEIeCTBa.

Il ucnepcuoie cucteMsl. [lousaTueoaucnepcuoix cucremax. Jucnepcuas ¢asa u
nucnepcronHas cpeaa. Kimaccudukamnms TUCIIepCHBIX CHCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHMSI ~JIUCIIEPCHOM cpeAbl M JIUCIIEPCUOHHOU  (hazbl.
['pyboaucniepcHbie CUCTEMBI: OMYJIbCHH, CYCTICH3UH, a’pPO30JIH.
ToHKOIUCTIEPCHBIE CHCTEMBI: TEJIH U 30J1H.

CocraB BeliecTBa ucMmeceil. BeriecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHUSI.
3aK0H MOCTOSHCTBA COCTaBa BEIIECTB.

[TonsiTHE «JIOMS» W €€ PA3HOBHIHOCTH: MaccoBas (OJII DJIEMEHTOB B COCAMHCHHH, IO
KOMITOHEHTa B CMECH - JIOJIS MPUMECEH, JOJS PacCTBOPSHHOTO BEIIECTBA B PAcTBOpE) H
oObeMHas. Jlons BbIXOJa TPOAYKTa pPEAKIMU OT TEOPETHYECKH BO3MOKHOTO.
JemoHcTpanuu. MoJens KpUCTANIMYECKOM pemeTku xjopuaa Hartpusa. OO0pas3ubl
MUHEpAJIOB C HWOHHOW KPUCTAIMYECKON pEIIeTKOW: KaiblluTa, raaura. Mojenu
KPUCTAJUIMYECKUX PEHIETOK «CYXOTo Jibjia» (WM Moja), anmasa, rpadura (UId KBapia).
Mopens monekynsl JIHK. O6pa3ubl mnactmace (peHosopopManbIeruinble, NOJNypeTaH,
MOJIMATUJICH, TIOJIUIIPOTIMIICH, TMOJUBUHWIXJIOPUA) U u3fenus u3 Hux. OOpasibl BOJOKOH
(1epcTh, 1MICNK, alleTaTHOE BOJIOKHO, KalpoH, JaBCaH, HEHUJIOH) U u3aenus u3 Hux. O0pasibl
HEOPTraHWYECKUX TOJIMMEPOB (cepa TulacTHuYecKasi, KBapil, OKCHUJI aJFOMHHUS, TPUPOIHBIC
ATFOMOCWJIMKATBI). MoJieih MOJISIpHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSIHHSI BOJIBI.
OOpa3ipl HAKUTIK B YalWHUKE W TPyOax IEHTPaNIbHOTO OTOIUICHHs. JKECTKOCTh BOJABI U
crocoObl ee ycrpaHeHus. llpubOopsl Ha >kuakux Kpuctawiax. OOpasibl pa3IuyHBIX
JIUCIIEPCHBIX CHUCTEM: SMYJIbCUHN,CYCIICH3MM, a’po3oier, reined u 3omed. Koarymsaius.
Cunepesuc. Dddext Tunnans.

JlabGopaTopHbie onbIThl. 2. OnpenesieHue TUNA KPUCTAIIMYECKONW PEIIETKA BEIIECTBA U
OTHCAaHMUE €ro CBOMCTB. 3. O3HAKOMIJICHHE C KOJUICKIIEH TOJIMMEPOB: IIIACTMACC U BOJIOKOH
u m3genust u3 Hux. 4. VcnbiTanue BOJBI HA JKECTKOCTh. Y CTPAHEHUE YKECTKOCTH BOJBI. 5.
O3HaKOMIJICHHE ¢ MUHEPAJIbHBIMU BojgaMu. 6. O3HAKOMIICHUE C JUCIIEPCHBIMH CHUCTEMaMHU.
IMpakTuueckas padora Nel. [Tonydenne, coOnMpanne U paclio3HaBaHHUE Ta30B.

Tema 3. Xumnueckue peakuuu (6 u)

Peakmuu, waymme 0€3 W3MEHEHHST COCTaBa BEIMIECTB. AJUIOTPONUSHAIIIOTPOIHBIC
BUJ0OM3MeHeHus. [[puunHbl amnoTponuu Ha npuMepe MoauUKalil KUcIopoa, yriepoaa u

dhocdopa. O30H, ero 6HoIOrUIECKast pob.



N30omepsl u n3omepusi.

Peakunm, naymuye ¢ N3MEHEHHEM COCTaBa BellecTB. Peakiuu coeqmHenns, pas3iioKeHus,
3aMeleHUs] 1 OOMEHa B HEOPraHWYECKOM M OpraHMYecKod XUMHM. Peaknuum sk30- U
sHpoTepMuyeckue. TemnoBol 3()(PEKT XMMUYECKOM peakuuu U TEPMOXUMUYECKUE
ypaBHEHMS. Peakuuy ropeHus, Kak 4aCTHBIM Cily4al SK30TEPMUYECKUX

peaKuuil.

CKOpOCTh XUMUYECKOW PEAKIIHH.

CKOpOCTh XMMUYECKON peakUUU. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKLIUH OT IIPUPOJIBI
pearupyrommx  BEHIECTB, KOHLEHTPALMM, TEMIEPAaTyphbl, IUIONAAXM  IOBEPXHOCTH
COIIPUKOCHOBEHMS U KaTanusaropa. Peakuuu romo- u rereporenssie. llonsatue o karanuse u
Karanu3aTopax. @POepMEeHTbl KakK OHOJIOTMYECKHE KaTalu3aTopbl, OCOOEHHOCTH HX
(GYHKIMOHUPOBAHMUSL.

OOpatumocTh XUMHUECKUX peaki] U 1. HeoOpaTtumbie 1 0OpaTUMble XMMHUECKUE PEaKLUU.
CocTosiHue XMMHUYECKOTO PaBHOBECUSA MJsl OOpAaTHUMBIX XUMHYECKUX peakuuid. CrnocoObl
CMEILIEHNS XUMUYECKOI0 paBHOBECHS Ha IpUMepe CUHTe3a amMuaka. [ToHsTre 06 OCHOBHBIX
Hay4YHbIX MPUHLHINAX MMPOU3BOJACTBA HA NMPUMEPE CHUHTE3a AMMHAKA WIM CEPHOW KHMCIOTHI.
Posmp Bompl B Xxumuyeckonm peakuy U U. McrtuHHBIE pacTtBOphl. PactBOpUMOCTH U
KJacCU(pUKalus BEIIECTB 10 3STOMY IMpPHU3HAKY: pacTBOPUMBIC, MaJOpacCTBOPUMBIE U
HEpPACTBOPHMBIE BEIIECTBA.

DNEKTPOJIUTHI U HEAJIEKTPOJIMTHI. DJIEKTPOJUTHYECKAs Trucconuanus. KHcioTsl, OCHOBaHMS
Y COJIM C TOYKH 3PEHUS TEOPUU DIEKTPOIUTHUECKON TUCCOLNAALINH.

XHWMHUYECKHE CBOMCTBA BOJIbI; B3aUMOJIEVCTBUE C METAJJIAMUA, OCHOBHBIMU M KMCJIOTHBIMU
OKCHJIaMHU, pa3joKEHHUE W 00pa3oBaHME KPHUCTAUIOTUApAaToB. Peakuuu rugparauuu B
OPraHUYECKON XMMUHU.

['unponn3 opraHMYecKUx U HEOpraHM4eckux coearHenuil. HeoOpaTumelil ruapous.
OOpaTtuMbIii THAPOIIU3 COTIEH.

I'maponus opraHnYecKuX COEAMHEHNN U €ro NIPAaKTUYECKOE 3HAYEHUE IS MOJIyYCHUs
TUAPOIU3HOIO CIIMPTAa U Mbula. brosornyeckas posips rMApoJin3a B IJIACTUYECKOM U
HHEPreTUUECKOM OOMEHE BEIIECTB U DHEPTHU B KIIETKE.
OKHCIUTENbPHO-BOCCTAHOBUTENbHBIEpPEaKIHHU CTeNEeHb OKUCICHUS.
Omnpenenenue creneHu OKUCIeHus 1o ¢popmyne coeauHenus. [lonsitue o0 oKuCIUTENBHO-

BOCCTAHOBHTCIIbHBIX PCAKINAX. Oxwuciienue u BOCCTAHOBJICHHUC, OKHMCJIUTCIIb U



BOCCTAHOBUTENb.

DI eKTpOau 3. DIEKTPOIN3 KaK OKACIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC.
DIIEKTPOJIN3 pacIjiaBOB U PaCTBOPOB Ha IpuMepe xjopuja Hatpus. [Ipaktuyeckoe
MIPUMEHEHUE AJIEKTPOJIN3a. DICKTPOJUTUUECKOE TOJTYYEHUE aTFOMUHUS.

HMemonctpamuun. [Ipespamienue kpacuoro ochopa B 6empiit. O30HaTOp. MOAETN MOJEKYIT
H-OyTaHa ¥ n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIMK OT MPUPOJIBI BEIIESCTB HA TIPUMEPE
B3aUMOJECHCTBUSL  pAacTBOPOB  PA3JUYHBIX KHUCIOT OJWHAKOBOM KOHUEHTpPAUHUH C
OJIMHAKOBBIMM TpaHyJaMU IIMHKA M B3aUMOJCIHCTBUSI OJIMHAKOBBIX KYCOYKOB pPa3HBIX
MeTayuIoB (MarHusi, IIMHKA, Keje3a) C COJSHOM KHUCIOoTOM. B3aumonelcTBue pacTBOpOB
CEpPHOM KHUCJOTHI C pacTBOpaMu THUOCYJibpaTa HATPUS PA3TUYHOM KOHIEHTpAIUU U
Temreparypel. Mozenb Kursiero ciuosi. PasznoxkeHue mepokcuaa BOAOPOAA C MOMOIIBIO
karanuzaTtopa (okcuma mapranma (IV)) u karanasbl ChIpOro msica U ChIPOro KapTodes.
[TpumMepbl HEOOPATUMBIX PEAKIUi, UAYIIHUX C 00pPa30BAHUEM OCAJIKa, T'a3a WU BOJbI.
B3aumoneiicTBue nutust U Hatpus ¢ Bojoi. [lonyuenne okcuna ¢ocdopa (V) u pactBopeHue
€ro B BOJIC; UCIIBITAaHUE IMOJIYYEHHOTO pacTBopa JiakmycoM. OOpasipl KPpUCTAIOTHIPATOB.
HcnbiTanue pacTBOPOB JJIEKTPOIUTOB M HEDJICKTPOJUTOB Ha TMPEAMET JUCCOIUMALIUH.
3aBUCHUMOCTh  CTENEHU AJIEKTPOJMTHUYECKOM JAUCCOIMALMUA YKCYCHOW KHUCJIOTBI  OT
pazbaBieHuss pactBopa. ['maponus kapOupga xanmbims. ['maponn3 kapOOHATOB MIETOYHBIX
MeTauioB W HuTparoB muHKa wuid cBuHOa (II). Ilomyuenme wmbuta. Ilpocteiimme
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKLMH; B3aUMOACHCTBUE [IUHKA C COJSHOU KHCJIOTOU
u kemesa ¢ pactBopoM cyibdara wmemu (II). Mopens snektposuzepa. Mojenb
ANEKTPOJIU3HON BaHHBI JIJ1s1 TOJTYUYECHUS aTFOMUHUSL.

JlabopaTopHblie onbIThl. 7. Peakiusa 3amMeleHuss MeId *KeJIe30M B paCTBOPE METHOTO
Kymnopoca. 8. Peakmuu, uaymme ¢ oOpa3zoBaHreM Ocajka, ra3a u Bojsl. 9. [lomyuenue
KHUCJIOpOa pa3ioKEHHEM MEPOKCHJIa BOJIOPOJia ¢ MOMONIbI0 okcuaa mapranua (IV) u
KaTanasbl ceiporo kaptodens. 10. [Tomyuenue Bogopoaa B3auMOICHCTBUEM KHUCIOTHI C
uuHKOM. 11. PaznuuHble ciiyyau rujipoiausa coJiei.

Tema 4. BemmecTBa u ux cBoiicra (6 u)

M e 1 a 1 1 bl. B3aumoeiicTBrE METAINIOB C HEMETAIIJIAMHU (XJIOPOM, CEPOM U KUCTIOPOJIOM).
B3aumopneiicTBue  IIENOYHBIX M IMIEJOYHO3EMEJIBHBIX  METauUIOB  C  BOJIOM.
DNEeKTPOXUMHUYECKUI pAl HaNpsDKEHUWH MeTauioB.  BsaumonelcTBHE METaIOB €

pacTBOpaMu KUCJIOT U COJICH. AJIIOMI/IHOTepMI/ISI. BBaHMOHCﬁCTBHC HaTpus € 9TAHOJIOM H



beHomoM.

Koppo3nsa merannos. [loHATHE 0 XMUMUYECKOU U 3JIEKTPOXUMUYECKON KOPPO3UH METAJIOB.
Crioco0Obl 3alUThl METAJIJIOB OT KOPPO3HH.

He meTannas. CpaBHUTENbHAS XapaKTEPUCTHKA TaJOT€HOB KaK HanOoJiee TUIIUYHBIX
npeacTaBuTeNned HemeTawioB. OKUCIUTENbHBIE CBOWCTBA HEMETAIOB (B3aMMOEICTBUE C
MeTalllaMHi ¥ BOJIopojioM). BoccTaHoBUTETbHBIE CBOMCTBA HEMETAIUIOB (B3aUMOICHCTBHUE C
0o0Jiee AIEKTPOOTPHUIIATETILHBIMUA HEMETAJUIAMU U CJIOKHBIMH BEIIECTBAMH-OKHCIUTEIISIMH).
Kucnorel Heopranuueckue U opra H U 4 € ¢ K u e. Knaccuduxanus kucior. XuMudeckue
CBOMCTBA KHUCJIOT: B3aUMOJEHCTBHE C METAJUIAMH, OKCHUIAMHU METAJJIOB, TMAPOKCHUIAMU
METAJIJIOB, COJISIMU, criUpTamu (peakuus stepudukaruu). OcoOble CBOICTBA a30THON U
KOHLEHTPUPOBAHHOU CEPHOMN KUCIIOTHI.
OCHOBaAaHHUSHEOPTaHUYECKHUENUOPTraHuUUYecKHUe. OCHOBaHUSA, UX
kiaccudukanyga. XuMMUYECKHUE CBOMCTBA OCHOBAHUMN: B3aUMOJICHCTBUE C KUCIOTaMH,
KUCJIOTHBIMH OKCHJIAMU U COJIIMU. Pa3noxkeHne HepacTBOPUMBIX OCHOBAHUM.

C o 1 u. Knaccuduxanusi coneit: cpelHue, KUCIbIe U OCHOBHbIC. XMMHUYECKHUE CBOMCTBA
COJIEM: B3aMMOJICVCTBUE C KHUCJIOTaMH, LIEJIOYaMH, METaulaMd U cojiamu. [IpeacraBurenu
coJiel M uX 3HauyeHue. XJIOpUJA HaTpus, KapOOHAT KanblusA, GocdaT KaiblLus (CperHue
COJIN); TUAPOKAPOOHATHI HATPUS U aMMOHMUS (KHUCIIbIEe COJN); Tuapokcokapoonar meau (II) -
MajaxuTt (OCHOBHAs COJIb).

KauecTBeHHBIC peakiiuu Ha XJIOpUJ-, CyIbdar-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHHMS,
kaTuoHsl xxenesa (11) u (111).

I'eneTnyeckass CBsA3b MEXAY KIIACCAMH HEOPraHUYECKUX WU OPTraHMYECKUX COECAUHECHUMU.
[ToHATMEOTreHETUUECKON CBSI3M M TEHETUYECKHUX psfax. ['eHeTudeckuu psax Meraia.
I'enernueckuit psg HeMetamia. OCOOCHHOCTH IT'E€HETHYECKOTO PsAfa B OPraHUICCKOW XUMHUMU.
JemoncTpanuu. Kosnekuust oOpasinoB meTtamioB. B3zaumoneicTBue HaTpus U CypbMbI C
XJIOpOM, Xene3a ¢ cepor. ['opeHne MarHus W adlOMHHHUS B Kuciopone. BzanmmoneiicTBue
LIEJIOYHO3EMEIIBHBIX METAJUIOB C BOJAOW. B3ammojnencTBue HATpus C 3TAHOJOM, LIMHKA C
YKCYCHOM KHCJIOTOW. AMOMUHOTEpMUA. B3anmonaeictBue Meam C KOHIEHTPUPOBAHHOM
AQ30THOM KHCJIOTOM. Pe3ynbrarsl KOppO3MM METAUIOB B 3aBUCMMOCTH OT YCJIOBHM €€
nporekanus. Koimekiusi o0pas3loB HemeTamwioB. B3aumoneicTBue XJIOpHOW BOABI C
pacTtBopoM Opomuzaa (uonuaa) kKanusg. KoseKiusi NpUpOJHBIX OPraHUYEeCKUX KHUCIOT.

Pa30aBnieHrie KOHIEHTPUPOBAHHOW CEPHOM KUCIOTHI. B3auMoeicTBue KOHIIEHTPUPOBAHHOM



CEpHOI KUCIIOTHI C caxapoM, LEJUII0N030M 1 Meabto. OOpasibl IpUPOIHBIX MUHEPAJIOB,
coJiepKalluX XJIOpUA HaTpHsl, KapOoHAT Kanblus, Gocdar Kanblus U TUAPOKCOKapOOHAT
mean (I1). OOpasipl MUIEBBIX MPOIYKTOB, COJEPKAIIUX THAPOKApOOHATHI HATpUS U
aMMOHHSI, UX CIIOCOOHOCTh K Pa3fIOKEHUIO MPU HArpeBaHUU. [ allleHHe COJbI YKCYCOM.
KauecTBeHHBIE peaKIIM Ha KATUOHBI U AHUOHBL.

JlaGopaTopHbie onbIThl. 12. VcnblTaHWe pacTBOPOB KHUCJIOT, OCHOBAaHUM U COJEH
uHAMKaTopaMmu. 13. B3aumopaeicTBue CONSHOM KHCIOTHI M PACTBOpPA YKCYCHOM KHCIIOTHI C
Metaiamu. 14. B3aumoneiicTBHE COJISTHOM KHCIOTBI M pacTBOpa YKCYCHOM KHUCIOTHI C
ocHOBaHUsAMU. 15. B3aumoaelicTBuE CONSHONM KUCIOTBI M PACTBOPA YKCYCHOM KHUCIOTBI C
cossimu. 16. [TomyueHne u cBOKCTBa HEPACTBOPUMBIX OCHOBaHM. 17. ['maponus XJiIopuaoB u
alleTaToB IIECJIOYHBIX MeTaioB. 18. O3HakoMJIEHHE C KOJUICKIHMSAMH: a) METaJlIoB; O)
HEMETAJUIOB; B) KHCIIOT; T) OCHOBAHW; 1) MUHEPAJIOB M OHUOJOTHYECKUX MAaTepHaIOB,
COAEPKAIIUX HEKOTOPHIE COJIH.

IIpakTuyeckas padora Ne2. PenieHne sKCiepUMEHTANIBHBIX 33/1a4 HA UACHTU(PUKALINIO
OPTraHUYECKUX U HEOPIraHUYECKUX COCIMHEHUM.

Tema 5. O60011eHHe 3HAHMIT IO XUMHHM 32 Kypc cpeanei mkoiabl (5 uacos)

OU3NYECKUN CMBICH TMOPAIKOBOTO HOMEpA JJIEMEHTA B NEPUOJUYECKONM CHUCTEME
xuMHu4eckux ssemeHnToB . . MenaeneeBa, HOMEpPOB IMepruojia U TPYyMHIbl. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB JJIEMEHTOB M MX COCAWHEHUW B TMEpUOJAX M TpPyNHIax B CBETE
MPEJICTABICHUI O CTPOCHUU ATOMOB 3JIEMEHTOB. 3HAYCHUE MTEPUOINUECKOTO 3aKOHA.

Thnbl XHUMUYECKUX CBS3€M M THUIBl KPUCTAUIMYECKUX PEIIETOK. B3auMocBsa3b
CTPOEHUSA U CBOMCTB BEIIECTB.

Knaccudukanus XUMHUYIECKUX peakiuidi MO Pa3INdHbIM MPU3HAKaM (YHUCIIO U COCTaB
pearupyromux ©“  00pa3yIIIMXCS BEIIECTB, TEMJIOBOM A(DQPEKT; HUCMOIb30BaAHUE
KaTaJu3aTopa; HallpaBJICHUE; U3MEHEHUE CTETICHEH OKUCIICHHUSI aTOMOB).

[Ipocteie u cinoxHbIE BemecTBa. MeTtauibl U HEMeETauIbl. [ eHeTuueckne psabl MeTasia,
HEeMeTalla U mepexoaHoro meramia. Oxcunibl (OCHOBHBIE, aM(pOTEPHBIE U KHUCIOTHBIC),
THAPOKCUIBI  (OCHOBaHUS, aM(OTEpHBIC THAPOKCUIBI M KHUCJIOTHI) W COJIM: COCTaB,
Kknaccuukanys u 00mMe XWMHYECKHE CBOWCTBA B CBETE TEOPUU DIIEKTPOIUTUYECKOU

AUuCconuann 1u HpC,Z[CTaBJICHI/IfI O Iponeccax OKHCICHUA-BOCCTAHOBICHHA



Temaruueckuii torad 10 kiacce

(1 gac B Henemto, Bcero 34 yaca)

Ne | HamMeHOBaHUME TEMBI Bcero N3 Hux
n/n yacoB | [Ipaktuueckne | KoHTposbHBIE paOOTHI
paboThI
1 Beenenue 3
2 VYTIIeBOIOPOIBI U UX 10 1

IMPpUPOAHBIC HCTOYHHUKH

3 Kucnopoaconepxariwe 10 1
COCITUHCHUS M X HAXOXKJCHHEC B

MIPUPOJIE.

4 | Azorcoaepikaliye CoOeTMHEHUS 6 1

N UX HAXOXKIACHUC B IIPHUPOAC

5 buonornuecku akTUBHBIE 5 1 1

OpPraHUYCCKUEC COCOAMHCHU A
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Temaruueckuii totad 11 kiacce

(1 gac B Henemto, Bcero 34 yaca)

Ne | HammeHoBaHue TeMBI Bceero N3 Hux
n/m gacoB | [Ipaktuyeckue,  KoHTpoibHBIE
paboThI paboTh
1 | Ctpoenue aToma. 3

[Tepnoauueckuii 3aKOH U
MEPUOINYECKAS CUCTEMA
XUMHYECKHUX DJIEMEHTOB

J.1. Menneneena.




2 | CTpoeHue BemiecTna 14
3 | XUMHYECKHE PEAKIIUU 6
4 | BemecTBa ¥ X CBOMCTBA 6
5 | O606menue 5
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