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IHosicHuTeIbHAS 3alIUCKA

Pabouas nporpamma no xumuu (10-11 kmacc 6a30BbI ypoBeHb) pa3paboTaHa Ha OCHOBE
aBropckoit mporpammbl O.C. TabpuensiHa, cooTBercTByIOmEH DeaepalbHOMY KOMIIOHEHTY
rOCYJapCTBEHHOTO CTaHgapTa oO0miero oOpa3oBaHWs, MPUMEPHOH NporpaMMe IO XHUMUU U
nomnyiieHHoi MuHuctepcTBoM oOpazoBaHusi u Hayku Poccutickori ®eneparnuu. (I'abpuensa O.C.
[Iporpamma kypca xumum g 8-11 kiaccoB obmeoOpaszoBarenbHbix  yupexaenuii /O.C.
I'abpuensH. — 2-¢ u3 ., mepepad. u gor. — M.: JIpoda, 20014.).

W3yueHne XMMHUHU B CTapIICH 1IKOJie Ha 6a30BOM yPOBHE HANPABJICHO HA JTOCTHKCHUE
CHEAYIOUIUX 1IeJICH

OCBOEHUE 3HAHMHA O XMUMHYECKOH COCTaBISAIONIEH €CTECTBEHHOHAYYHON KapTHHBI MHpA,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

OBJIaJICHUE YMEHUSMHU MPUMEHSTH MOJTYYECHHbIC 3HAHUS U1 OOBACHEHHUS Pa3HOOOpPa3HbBIX
XUMHUYECKHUX SIBIICHUH M CBONCTB BEIIECTB, OICHKH pPOJIM XUMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U MOJIy4eHUU HOBBIX MAaTE€PHAJIOB;

pa3sBUTHE TO3HABATEIBHBIX HHTEPECOB M HHTEIUICKTYaJbHBIX CHOCOOHOCTEH B Iporecce
CaMOCTOSITENILHOTO MPUOOPETEHNSI XUMUYECKHUX 3HAHUH C UCIIOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAITUH, B TOM YHCIIC KOMITBIOTEPHBIX;

BOCIHTAaHKUE YOEKICHHOCTH B MO3UTUBHOMN POJIM XUMHUU B KU3HU COBPEMEHHOTO
o01IecTBa, HEOOXOAUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U
OKpY’Karoleu cpene;

NpUMEHEHHE TIOTYYCHHBIX 3HAHUN ¥ YMEHUH JUIsi 6€3011acHOT0 UCTIONb30BaHM
BEIIECTB U MaTEPHUAIIOB B OBITY, CEIbCKOM XO3SICTBE U Ha MPOU3BOICTBE, PELICHUS
MPAKTUYECKHX 33/1a4 B TOBCEHEBHOM KU3HU, MIPEIYNPEKACHUS SIBICHUH, HAHOCAIIINX
BpEJI 3I0POBBIO YEJIOBEKA U OKPYKAIOIIEH cpefe.

MeTton00rn4eckoil OCHOBOIM IMOCTPOEHUSI Y4eOHOro CoJepXaHHUsA Kypca XUMHUHM 0a30BOIro
YpOBHS JuIs cpenHen LIKOJIBI SIBUJIaCh unes UHMEZPUPOBAHHO20 Kypca.

[lepBas unest Kypca - 3T0 gHympunpeomemuas unmezpayus y4€OHOH TUCUUIUTMHBL «XUMUSI».
Wnes Takol MHTErpanuu AUKTYET CIAEAYIOLIYI0 OYE€PEIHOCTh M3YUYEHHUS pa3/ie]iOB XUMUU: BHaYalle,
B 10 knacce, u3yyaercss opraHumyeckas XuMmus, a 3aTeM, B 11 kmacce, — obmas xumus. Takoe
CTPYKTYypUpPOBaHHE 00YCIOBIEHO TEM, YTO KypC OCHOBHOM IIKOJIbI 3aKaHYMBaeTCst HeOonbmuM (10
9) 3HAKOMCTBOM C OPTaHUYECKHMMHU COETUHEHHUSMH, TOITOMY HEOOXOIUMO 3aCTaBUTh «PabOTaTh»
HeOOJIbIINE CBEJIEHUS 10 OPTaHWYeCKOW XUMHUM 9 Ki1acca Ha Kypc opranudeckoi xumuu B 10 kiac-
ce. Ecnu sxe u3y4arh opraHMuecKyto XUMUIO uepes3 roj, B 11 kiacce, 3T0 OyJaeT HEBO3MOXXHO — Y
CTapUIEKIACCHUKOB HE OCTAHETCS 10 OpraHM4ecKOd XMMHHM OCHOBHOW IIKOJIBI  JlaXke
BOCITOMUHAHUM.

Kpome Ttoro, msydenue B 11 kiacce ocHOB 0OIIell XUMHHU MO3BOJIIET CHOPMHPOBATH Yy
BBIIIYCKHUKOB CPEIHEH IIKOJBl IPEICTaBICHHE O XUMHUHM Kak O LEJOCTHOM Hayke, I0Ka3aTb
€IMHCTBO €€ IMOHATHI, 3aKOHOB W TEOpHH, YHUBEPCAIbHOCTh W NPUMEHUMOCTb HUX Kak JUIs
HEOpPraHUYEeCKOH, TaK u JUISL OpraHu4eCcKon XUMHH.

Hakonern, momasisitoniiee 00JIBIIMHCTBO TeCTOBBIX 3ananuii EI'D (6omee 90%) cBsizanbl ¢ o01e
U HEOPraHWYeCKOW XMMHEHN, a ToToMy B 11, BBIMYCKHOM Kiacce JIOTUYHEE M3Yy4aTb UMEHHO 3TH
pasfenbl XUMHUHM,  YTOObl MaKCHMalbHO TOMOYb BBIMYCKHHUKY IIPEOJIOJIETh 3TO CEPhE3HOE
HCIBITaHUE.

Bropas unest kypca — 3TO Mmedcnpeomemuas ecmecmeenHHOHAYYHAs UHmMe2payus, M03BOJISIO-
111as Ha XMMUYeCcKOoli 06a3e 00beAMHNTD 3HaHUS (PU3UKHU, OMOJIOTHH, reorpauu, SKOJIOTUU B €INHOE
MMOHMMAaHHUE €CTECTBEHHOI'O MHpa, T. €. C(hOPMHUPOBATH LIEIOCTHYI0 €CTECTBEHHOHAYYHYIO KapTUHY
MHUpa. DTO MO3BOJUT CTAPIIEKIACCHUKAM OCO3HATh TO, YTO 0€3 3HAaHHUS OCHOB XMMHUH BOCIPHUSITHE
OKpY’KaloIllero Mupa OyJeT HENmOJHBIM M YHIEpOHBIM, a JIOAM, HE MOJIYYHBIIME TAKUX 3HAHHM,
MOTYT HEOCO3HAaHHO CTaTh ONACHBIMH JUISI 3TOT0 MHMpAa, TaK KaK XHMMHUYECKH HETPaMOTHOE
oOpalieHue C BeLIECTBaMH, MaTepuajaMl U I[polleccaMd TPO3UT HEMalbIMU  OeJaMmu.

Tpetbst unest Kypca — 3TO uHmezpayus XUMUYECKUX 3HAHUU ¢ 2YMAHUMAPHBIMU OUCYUNTUHAMU.
HCTOPHEN, JTUTEPATYPOU, MUPOBOM XYIOKECTBEHHOW KYJIbTYpOHl. A 3TO, B CBOK OYEpenb, IO-
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3BOJIIET CpPEACTBAMH Y4YE€OHOTO MpeaMeTa TIOoKa3aTh poJib XMMHHM B HEXHMHUYECKOW cdepe
YeIIOBEYECKON NIEATENBHOCTH, T. €. MOJHOCTHIO COOTBETCTBYET T'yMaHHU3allMd U T'yMaHUTapHU3aAINH
obyuenus. Kypc paccunTan Ha 1Ba rojga o0ydeHus 1o 1 4 B Heeo.

Kypc yerko nenurcs Ha JBe 4YacTu: opraHmyeckyro xumuio (344) u oOmyro xumurio (344).

B npenocTaBiieHHON porpaMme coOXpaHsAeTCs JIOTHKa U3yYEHHs MaTepraa.

Kypc paccuuran Ha 1 4 B Hepento, 34 yaca B roJ.

JlanHast mporpaMMa peanu3oBaHa B yyeOHHUKaX:
Tabpuensn O. C. Xumus. 10 k1. ba3oBsrii ypoBers. — M.: JIpoda, 2010;
Tabpuenan O. C. Xumumsa. 11 xin. baszoBelii  ypoBenb. — M.: [Ipoda, 2010.



IVIAHUPYEMBIE NNPEIMETHBIE PE3YJIBTATBI OCBOEHUSA JIEKTUBHOTI'O KYPCA «OCHOBBI
OPTAHUYECKOW XUMUN»

Ha ypoBHe cpennero oOmero o6pazoBanusst B coorBerctBun ¢ PI'OC COO, nomumo
TPAJULMOHHBIX JIBYX TIpYyNIl pe3yabTaToB «BBIMYCKHUK HAaydyuTcs» U «BBITYCKHHUK MOIXY4UT
BO3MOXXHOCTb HAYUUTHCSI,

B pe3yabTare n3yyeHuss XuMUH Ha 6a30BOM YPOBHE YYCHHK HAYYUTHCSI IOHUMATH

- Ba)KHellllMe XHMHYECKHe IOHSTHS: BEUIECTBO, XUMHUYECKHI 3JIEMEHT, aTroM, MOJIEKYyIa,
OTHOCHUTEJIbHBIE aTOMHAsl U MOJICKYJISIPHAsl MacChl, HOH, aJIJIOTPOIMSL, U30TOIbl, XUMUYECKasl CBSI3b,
NEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIIEHUS, BAJIECHTHOCTh, MOJIb, MOJIIpHAsi Macca, MOJISPHBIN
0o0beM, BeIIEeCTBA MOJEKYJISIPHOTO U HEMOJEKYISIPHOTO CTPOEHUs, PacTBOPBI, 3JIEKTPOJIHUT,
HEAJIEKTPOJIUT, JIEKTPOJIUTHYECKAs TUCCOLMALNS, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTAQHOBJICHHE, TeMJIOBOM 3(deKkT peakuun, CKOPOCTh XUMHUYECKOM peakiMu, KaTaaus,
XUMHUYECKOE PAaBHOBECHE;

- OCHOBHbIEe TEOPHM XHMMMHM:TEOpUS CTpPOEHHMs opraHmdyeckux BemectB A.M. Bymieposa,
XUMHUYECKOH CBSI3U, DJIEKTPOJUTHUECKON AMCCOLMALNN; - OCHOBHBbIE 3aKOHBI XMMMHU:COXPaHEHUS
Macchl BELECTB, IOCTOSHCTBA COCTABA, IIEPUOJUUECKUI 3aKOH;

- BaJKHelllIMe BellleCTBa M MATepPHaJIbl: OCHOBHbIE METAJIbI U CILJIABbI, CEpHAs, COJISIHASI, a30THAs
U YKCYCHas KHCJIOTBI; ILEJIOYH, aMMHUAK,MUHEpaJIbHble yIOOpPEHHUS; YKCYCHasi KUCJIOTA, METaH,
STWJIEH, alleTWIIEH, O€H30J1, 3TaHOJI, KUPHI, Mbla, IJI0K03a, caxapo3a, Kpaxmall, KjieT4aTtka, OeIKu,
HCKYCCTBEHHbIE U CUHTETUYECKUE BOJIOKHA, Kay4yKH, I1JIACTMACCHI;
yMeThb:

- HA3bIBATh U3YUEHHbIE BELIECTBA 10 «TPUBHAIBHONY» WIIN MEKIYHAPOIHON HOMEHKJIIATYpE;

- OomnpeleJsiTh BAJICHTHOCTh U CTENEHb OKHUCIIEHUS XUMHYECKHMX 3JIEMEHTOB, THUII XUMHUYECKON
CBSI3U B COEIMHEHMSX, 3apsii MOHA, XapakTep CpeAbl B BOJAHBIX PAacTBOPAX HEOPraHUYECKHUX
COEIMHEHU, OKUCIUTEIh U BOCCTAHOBUTED |
XapaKTEePHU30BaTh: 3JEMEHThl MAJIbIX NEPUOJOB IO UX IMOJOKEHUIO B INEPUOJUYECKON cucteme
JI.11.MenpeneeBa, oOluMe XHMHYECKHE CBOMCTBA METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYeCKUX COCTUHEHUN;

- 00BACHATH 3aBUCUMOCTh CBOWCTB BELIECTB OT HMX COCTaBa M CTPOCHUS,IPUPOSY XUMHYECKON
CBSI3M, 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKLUU U IMOJIOKEHHUS] XUMUYECKOTO PaBHOBECUS OT
pa3nuYHbIX (haKTOPOB;

- BBINOJHATH XHMHYECKMH JKCIEPHMMEHT 10 PACIO3HABAHUIO BAXHEWIINX OPraHUYECKHUX U
HEOpPraHMYECKUX BEIIECTB;

- IPOBOIMTh CAMOCTOSITEIbHBIN MOUCK XUMHUECKOW MH(OPMAIIK C UCTIONB30BAHUEM PA3ITUUHBIX
HCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX M3JaHUM, KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa);
HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH /ISl 00pabOTKU U Mepejauu XMMUYECKOH nHpopMaIu
U ee MpeCTaBIeHNUS B pa3InUHbIX QopMax;

HCIO0JIL30BATh NPHOOpPETEHHbIC 3HAHWUS W YMEHHMS B INPAKTHYECKOH AeATEJbHOCTH H
NOBCeIHEBHOI KU3HU:

eIl OOBACHEHMS XUMHUYECKUX SBJICHUH, NPOMCXOJAIIUMX B TMpHpPOAE, ObITY U Ha
MIPOU3BO/ICTBE;

* OTIPE/ICNICHNsI BO3MOXKHOCTH IPOTEKAaHUS XMMHUYECKMX TMPEBpAILlEHUN B PA3IUUYHBIX
YCIIOBUSIX U OLIEHKU MX MOCIIEICTBUIA;

* DKOJIOTMYECKH I'PaMOTHOI'O IIOBEJIEHUS B OKPYKAIOIIEH Cpelie;

e OIICHKH BIIUSHUSI XMMHUYECKOTO 3arpsi3HEHUS] OKpYKatoIlel cpeabl Ha OpraHUu3M 4YeloBeKa 1
JPYTUE KUBBIE OPraHU3MBI;

e Oe3omacHOro oOpalleHHuss ¢ TOPIOYMMH U TOKCHUYHBIMHM BeIIECTBaMHU, JabOPaTOPHBIM
00opynoBaHUEM;

e KPUTHYECKON OIIEHKH JIOCTOBEPHOCTU XMMHUUYECKOI HHPOPMAIIIH, TOCTYHAIOLIeH U3 pa3HbIX
HCTOYHUKOB.



COJEP)KAHUE TEM YYEBHOI'O KYPCA

10 KJIACC OPTAHUYECKASI XUMMUS
(1 4 6 nedenro, ececo 34 u)

Beenenne (1 1)
[Tpeamert opranuueckoii xumun. CpaBHEHHE OPTaHMUYSCKUX COCMHEHHUN C HEOPraHUIECKUMH.
[TpupoaHbie, HCKYCCTBEHHBIC U CHHTETUUECKHE OPTaHMUYSCKUE COCTUHEHUSL.

Tema 1

Teopusi cTpoeHnst OpraHMYecKuX coeJuHeHui (2 1)

BanentHocTs. XMMHUECKOE CTPOCHHE KAK MOPSAOK COCIUHEHUS aTOMOB B MOJIEKYJIE COTTIACHO UX
BaJIEHTHOCTU. OCHOBHBIE [10JIO)KEHUSI TEOPUU XUMUUYECKOTO CTPOCHUS OPraHUYECKUX COCTUHEHUM.
[ToHATHE O TOMOJIOTUU ¥ FOMOJIOTaX, U30MEPUU U HU30Mepax. XuMHueckue GopMysibl U MOAEIIH
MOJIEKYJI B OPraHUYECKON XUMUU.

Hemoncmpayuu. Monenu MOJIEKyJ TOMOJIOTOB U H30MEPOB OPraHU4ECKUX COCIUHEHUM.

Tema 2

Yr/1eB0A0pPObI M MX NPUPOAHbIE HCTOYHUKH (8 U)

ITpuponnsiit ra3. Ankansl. [Ipuponassliii ra3 kak romnuso. [Ipeumyiectsa npupoaHOTo ra3a nepex
IPYTrUMH BUIaMH ToriiBa. CocTaB mpUPOTHOTO Ta3a.

AJKaHbI: TOMOJIOTUYECKUN PSJl, U30MEPUs 1 HOMEHKJIATypa aJIkaHOB. XMMHUUYECKUE CBOICTBA
aJIKaHOB (Ha MPUMEpe METaHa U 3TaHa): TOPEHUE, 3aMeIICHUE, Pa3JIoKEHUE U ACTHAPHPOBAHHUE.
IIpuMeHeHMe aJIkaHOB Ha OCHOBE CBOMCTB.

A 11 X € H bl. DTHIIEH, €r0 MoIy4eHue (IeTHIPHPOBAHUEM 3TaHa U ACTHApATAllUeH dTaHoIa). XUMH-
YeCcKHe CBOWCTBA 3THJIEHA: TOPEHHE, KaueCTBEHHbIE peakiuu (obecrBeurBaHue OpOMHOM BObI U
pacTBopa nepMaHraHara Kajius), THApaTanus, norumepusanus. [lommyTuieH, ero cBoiicTBa u
npuMeHeHue. [IpumeHenue 3TuieHa Ha OCHOBE CBOMCTB.

Ankanuensl 1 kayayku. [ToHsTHEe 00 ankaareHax Kak yriieBOJ0pOIaxX C IBYMsS IBOMHBIMU CBSI3SIMH.
Xumuueckue cBoiicTBa Oyranuena-1,3 u nuzonpeHa: odeciBeunBaHre OPOMHOM BOJBI U I10-
JIMMEpU3alus B Kaydyku. Pe3uHa.

A 11 K ¥ H bl. AlIETUJIEH, €r0 NOJIy4YeHHEe MUPOJIU30M METaHa U KapOUIHBIM CIIOCOOOM. XUMHUYECKHE
CBOWCTBA alleTHJIEHA: TOPEHKE, 00eCIBEeUNBaHNE OPOMHON BOJIBI, IPUCOCIMHEHUE XJIOPOBOIOPOIA
u ruapaTanus. [IpumeHenue aneTuiieHa Ha OCHOBE CBOMCTB. Peakiius noiauMepusanun
BUHWIXJIOpUAA. [[0MMBHHMIXIIOPU U €r0 IPIMEHEHHE.

benzoun. [Tonydyenue OeH3oa U3 rekcaHa U aleTuieHa. XMMUYeCKHe CBOMCTBa OEH301a: TOPEeHHE,
raJJorTeHIpOBaHue, HUTpoBaHue. [I[pumMenenne OeH301a Ha OCHOBE CBOMCTB.

Hedts. CoctaB u nepepabotka Hedtu. Hedprenponykrsl. beH3uH u noHsTHe 06 OKTaHOBOM YHCIIE.
Jemoncmpayuu. I'opeHre MeTaHa, STUIeHa, aleTrieHa. OTHOIIEHNEe METaHa, STUIICHA, alleTHIeHa
u OeH3o0J1a K pacTBOPY MepMaHraHara Kanus u OpomHoi Bojie. [lomyuenue sTuineHa peakuuei
JEeTUIpaTalliy 3TaHOJA U IENOTMMEPH3aIMH OJIMITHIICHA, alleTHIICHa KapOUIHBIM CITIOCOOOM.
PaznoxeHue kayuyka pu HarpeBaHUHU, UCIIBITAHUE TPOAYKTOB PA3JIOKEHUS Ha HEMPEAETbHOCTb.
Konnexnust 06pa3ios HehTH 1 HEPTETTPOTYKTOB.

Jlabopamopusie onvimot. 1. OnipeeneHre 31€MEHTHOTO COCTaBa OPraHMYECKUX COCTMHEHUM. 2.
N3rotoBnenune Mozeneit MoJeKy yrieBoopoaoB. 3. O6HapykeHne HeNpeebHbIX COeIMHEHUH B
KHUIKUX HepTenpoaykrax. 4. [Tomyyenue u cBoiicTBa aneruiieHa. 5. O3HaKOMJICHHE C KOJUIEKITUEH
«HedTh 1 TPOAYKTHI €€ mIepepaboTKm».

Tema 3
Kucsopoacoaep:kaiue opraHudeckne coeJHHEHNsI M X NpupoaHbie ucrouynuku (10 v)
EnnHCTBO XMMUYECKOM OpraHu3alii >KUBbIX OPraHu3MOB. XUMUYECKUI COCTaB KUBBIX OpraHu3-



MOB.

Cruprsl. [onxydenue sTaHoa OposkeHHEM TIIIOKO3bI M THpaTalien aTuiaeHa. [ uapokcuibpHas
rpymnma kak GpyHKuuoHaiabHas. [IpeacraBinenue o BOJOpOAHON CBS3H. XUMHUECKHE CBOMCTBA
3TaHOJIA: TOpPEHHE, B3aUMO/ICHCTBHE C HaTpUeM, 00pa30BaHNe MPOCTHIX U CIOXKHBIX 3(PUPOB,
OKHCJIeHUE B anbAerul. [Ipumenenue 3TaHoa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEICTBUS
U IPEIYNPEXICHUE.

[lonsiTHE O MpeeabHBIX MHOIOATOMHBIX ClIUpTax. [ MHIIEpUH Kak IPeACTaBUTEIb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiys Ha MHOTOaTOMHBIE cliUpThl. [IpuMeHenue riuuepuHa.
Kamennsiit yrosb. ®enoin. Kokcoxummudeckoe Mpou3BOACTBO U ero npoaykuus. [lonyuenue
(eHosa KOKCOBaHMEM KaMEHHOro yriis. B3aumHoe BiMsHUE aTOMOB B MoJieKyJie (heHoJia: B3au-
MOJICHiCTBHE C THIPOKCUIOM HATPHsI U a30THOM KucinoToi. [lonukonaencanus ¢peHomna ¢ popmaib-
nerujioM B penonodopmanbaeruanyto cmoiy. [Ipumenenue gpeHosa Ha OCHOBE CBOMCTB.
Ansperuasl. [lonydenue anbaeruioB OKMCIEHUEM COOTBETCTBYIOIINX CIIMPTOB. XUMUYECKUE
CBOMCTBA aJIbJECTUJIOB: OKUCIEHUE B COOTBETCTBYIOLYIO KUCIOTY U BOCCTAHOBJICHUE B
COOTBETCTBYIOLIMH crupT. [Ipumenenue Gpopmanpaernia u aneranbIeruia Ha OCHOBE CBOUCTB.
Kap6onoBsie kucnotsl. [Tonyuenre kapOOHOBBIX KUCIOT OKHCIEHUEM allbJIerH1I0B. XUMHYECKHE
CBOMCTBA YKCYCHOM KHCJIOTBI: O0IIKE CBOMCTBA C HEOPraHUUECKUMU KMCIOTAMU U PEAKIIMS
stepudukanyu. [IppmeHeHrne yKCycHOM KUCIOTHI HA OCHOBE CBOMCTB. BhiciIne >KUpHBIE KUCIOTHI
Ha [IpUMepe NAITbBMUTUHOBOW U CTEAPUHOBOM.

Crnosxubie 3¢upsl u xupbl. [lomyuenue cnoxxubix 3¢upoB peakiueit arepudukanuu. CioxHbie
3¢upsl B IpUpojie, UX 3HaueHue. [IpumMeHenne cinoxHbIX 3QUpOB HA OCHOBE CBOICTB.

XKupsl kak cnoxkHbie 3¢upbl. XUMHUECKHUE CBOMCTBA JKUPOB: TUAPOIIN3 (OMBIICHHE) U THIPUPOBA-
HUE )KUJKUX KUpoB. [IpuMeHeHne KUpoB Ha OCHOBE CBOWCTB.

VYrneBoabl. YIieBobl, X KilaccUpUKaLKa: MOHOCaXapuabl (TII0K03a), TMcaxapubl (caxaposa) u
noJyincaxapupl (Kpaxmai U HEeJUI0103a). 3Ha4YeHUE YIII€BOI0B B )KMBOW MIPUPOJIE U B )KU3HU
YeJI0BeKa.

['mroko03a BEIecTBO ¢ JBOMCTBCHHON ()YHKITUEH - aJIbIETHIOCTIHPT. XUMHUYECKUE CBOMCTBA
TJIIOKO3BI: OKHCJICHHE B TNIFOKOHOBYIO KUCIIOTY, BOCCTAHOBIIEHUE B COPOUT, OpOKeHUE
(Mo04YHOKHCIIOE U cupTOBOE). IIprMeHeHne TII0K03bl HA OCHOBE CBOMCTB.

Jucaxapuabl 1 nonucaxapuabl. [IoHATHE 0 peakusaX MOJIMKOHAEHCALMY U THAPOJIN3a Ha IPUMEpe
B3aMMOIIPEBPALECHHI: TITI0K03a — TOJUCcCaXapH/l.

Hemoncmpayuu. Oxvucinenue cnupra B anpaeruy. KauecTBeHHas peakiys HA MHOIOaTOMHBIE CITUP-
Th1. Kosmekust «KaMeHHBIN yroyib ¥ MPOAYKTHI €ro nepepadoTkm». PacTBopuMocTs ¢eHoa B BoJie
pu oOBIYHOM TeMIlepaType U npu HarpeBaHuu. KauecTBeHHble peakiuu Ha ¢peHoin. Peakius
«cepeOpsHOTO - 3epKajia» ajlbJeru10B U IITI0K03bl. OKHUCIIEHUE allbJIETHI0B U TITFOKO3bI B KUCIIOTHI
¢ nomorbio ruapokcuaa Meau (I). I[NomydeHne ykCcyCHO-3THUIOBOTO U YKCYCHO-M30aMHUIJIOBOTO
a¢upoB. Komnekius a¢pupHbix Macesn. KauecTBenHas peakiusi Ha Kpaxmal.

Jlabopamopnuwie onvimui. 6. CBolicTBa STHIIOBOTO cniupTa. 7. CBoiicTBa rimuepuHa. 8. CBoiicTBa
dbopmanbaeruaa. 9. CpoiictBa ykcycHou KucioThl. 10. CBoiicTBa xupoB. 11. CpaBHeHHE CBOWCTB
pPacTBOPOB MbLJIa M CTHUPANIbHOTO nopouika. 12. Coiicta rioko3bl. 13. CBolicTBa KpaxMmada.

Tema 4
A3oTcoaep:xaniue coeJUHEHNsI U MX HAXO0K/IeHHue B :KUBOM nmpupoe (6 u)

Awmumnsl. [Tonstue 06 amunax. [lonydenne apomaTuyeckoro aMmHa — aHWJIMHA — U3 HUTPOOEH30-
7a. AHWIIMH KaK OpraHM4YecKOe OCHOBaHME. B3aMHOE BIMsSHUE aTOMOB B MOJIEKYJIE aHWJINHA!
ocnabyieHue OCHOBHBIX CBOWCTB U B3aUMOJeHCcTBHE ¢ OpoMHOI BojoH. [IpuMeHeHe aHnIHa Ha
OCHOBE CBOWCTB.

AMuHOKUCIOTHL [ToydyeHne aMMHOKHUCIOT U3 KapOOHOBBIX KHUCJIOT M THAPOJIN30M OENIKOB. XU-
MHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEpHBIX OpraHUYECKUX COSIMHEHHA: B3aUMO IeHiCTBHE
CO LIeJI0YaMH, KUCIOTaMU U JIpYT ¢ APYroM (peakuus nojivkonaeHcauun). [lentuanas cBa3b u
nonunenTtuasl. [IpyumeneHne aMuHOKHCIIOT HA OCHOBE CBOMCTB.

benku. [Tonyuenue OenakoB peakuyel MOJMKOHICHCAIUY aMUHOKUCIIOT. [lepBudHas, BropuyHas u
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TpETHYHAsl CTPYKTYPHI OeIKOB. XMUMHUYECKUE CBOWCTBA OEJIKOB: TOpEHUE, JeHATypalusl, THAPOIU3 U
[BETHBIE peakiiu. buoxummuueckue QyHKIMHN OETKOB.

I'enernueckas cBs3b MEXKAY KJacCaMH OpraHMYECKUX COETMHEHUH.

HyxnennoBble kucioTsl. CHHTE3 HYKJIEMHOBBIX KUCJIOT B KJIETKE U3 HYKJI€OTH10B. OOLIMii 1aH
ctpoenus Hykieotuaa. Cpaaenue ctpoenus u Gynkmuit PHK u JIHK. Posb HyKJI€MHOBBIX KHUCIIOT
B XpaHEHUU U NIepeiaue HacIeICTBeHHOM nHpopmanuu. [ToHsTHE 0 OMOTEXHOIOTHH U TeHHON
UHXCHEPUH.

Jemoncmpayuu. BzauMoaeincTBue aMMHaKka U aHUJIMHA C COJISTHOM KMCIOTOW. Peakius aHuiMHa ¢
OpomHOI Bo0oH. JlokazarenbcTBO HAMMUUs (YHKIIMOHAIBHBIX TPYIII B PACTBOPaX aMUHOKHUCIIOT.
PactBopenue u ocaxnenue 6enkoB. LIBeTHbIe peakiiu OeNKOB: KCAaHTOPOTEHHOBAsI U OMypeTOoBasl.
I'openune ntuybero nepa u mwepctsiHon HUTH. Moaens mostekyasl JIHK. Ilepexonst: atanon —
STHJIEH — ATU-JICHIJIUKONb — 3TuleHrauKonat meau (I11); atanon — sTanans — 3TaHoBas
KHCJIOTA.

JlabopaTopHblie onbIThl. 14. CBolicTBa OEIKOB.
IIpakTuyeckasi padora Ne 1. neHTudukams opraHndeCKUX COCTMHCHHM.

Tema S

Buosnornyecku akTHBHBIE OPraHnyecKne coeinHeHus (4 u)

®epmenThl. DepMeHThI Kak OMOJIOTMUECKUE KaTaau3aTopbl 0eIKoBOM mpuposl. OcoO0eHHOCTH
¢byHkunorupoBanus pepmMeHTOB. Posb hepMEeHTOB B )KU3HEASATEILHOCTH KHUBBIX OPTaHU3MOB H
HapOJHOM XO3sIICTBE.

Buramunsl. [lonstue o Butamunax. Hapyiienus, cBSi3aHHbIE ¢ BATAMUHAMU: aBUTAMHHO3bI,
TMIIOBUTaMUHO3bI U THIIEpBUTaMUHO3bl. Butamun C Kak NpeacTaBUTe b BOJOPACTBOPUMBIX
BUTaMUHOB M BUTAMUH A KaK MPEJICTaBUTENb )KUPOPACTBOPUMBIX BUTAMHHOB.

I'opmoHnsl. [loHsATHE 0 TOPMOHAX KaK TYMOPAJIbHBIX PETYJIATOPAX KU3HEAEATEIbHOCTHU KUBBIX
opranu3MoB. IHCY/IMH M aJpeHalInH KaK NpeACcTaBUTENN TOPMOHOB. [IpodnnakTuka caxapHoro
nuadera.

JlexapctBa. JIekapcTBeHHass XMMHUSL: OT HATPOXUMUU /10 XUMUOTEpanuu. AcupiuH. AHTUOMOTHUKY U
nucbakTepuo3. Hapkotuueckue Beniectsa. Hapkomanus, 0ops6a ¢ Hell u npoduiakTuka.
Jemoncmpayuu. PaznoxeHue nepokcua BOJOpo/ia KaTtaaazo ChIporo msica U ChIporo Kaprogens.
Komnexkuust CMC, conepxamunx 3H3uMbl. Mcnbitanue cpenst pactsopa CMC nHaukaropHoi
Ooymaroii. Mnmoctpanuu ¢ potorpadusiMu >KMBOTHBIX C Pa3JIMUYHBIMU (h)OpMaMH aBUTAMUHO30B.
Konnexius BuTaMUHHBIX IpenapaToB. VcnbiTaHue cpesibl pacTBOpa aCKOPOMHOBON KUCIIOTHI
MHIUKAaTOpHOW Oymaroii. MicnpiTaHue anTeyHoro npenapara MHCYJIMHA Ha O0enok. JlomamHss,
nabopaTopHas U aBTOMOOMIIbHAS alTeyuKa.

Tema6

HckyccTBeHHBIE H CHHTETHYECKHE ToIMMephI (3u)

HckyccTBeHHble nosmMepsl. [TomyyeHre HCKycCTBEHHBIX OJIMMEPOB, KaK IPOAYKTOB XMMUYECKON
MO (PUKAIIIHN TIPUPOIHOTO MOJIMMEPHOTO ChIphs. VICKyccTBEHHbIE BOJIOKHA (AlleTaTHBIN IIETIK,
BHCKO03a), UX CBOWCTBA U IPUMEHEHHE.

CuHTeTHYECKHE IMOJIMMEPHI. HonyquI/Ie CUHTCTUYCCKUX MOJUMEPOB PCAKIHUAMUA ITOJITUMEPU3alIU U
noJuKoHaeHcauu. CTpyKTypa MOJIMMEpOB: JIMHEHHAsI, Pa3BETBICHHAS U MPOCTPAHCTBEHHAS.
Hpe)ICTaBI/ITeJ'II/I CHHTCTHYCCKHUX IIJIaCTMACC: ITOJIUITHUIICH HU3KOT'O M BBICOKOI'O AaBJICHUS, ITOJIH -
MPONMIEH U NOTUBUHUIXIOPUI. CHHTETHUECKUE BOJIOKHA: JIABCAH, HUTPOH U KaIpOH.
Jemonctpannu. Komneknus miactMace 1 u3ienui n3 Hux. KouieKkum nCKyCCTBEHHBIX U CUHTE-
THYECKUX BOJIOKOH U M3/1e1Ui U3 HUX. Pacrio3HaBaHue BOJIOKOH 1O OTHOIIEHUIO K HArPEBAHUIO U
XUMHNYCCKHUM PCAKTUBAM.

Jlabopamopnuie onvimot. 15. O3HakoMiIeHHE ¢ 00pa3laMu MJIACTMACC, BOJIOKOH U Kay4yKOB.
Ilpakmuueckas paboma Ne 2. PacriozHaBaHUE TJIACTMACC U BOJIOKOH.



11 KUIIACC OBLIAS XUMUSA

(1 u 6 HeOento, sceco 34 u)

Tema 1

Ctpoenue aTroma u nepuogudeckuii 3axon . U. MeneseeBa (34)

OcnosHule ceedenus 0 cmpoenuy amoma. SIIpo: MpoTOHBI U HEUTPOHBI. 30TONBI. DIEKTPOHBI.
DnexTpoHHas 000JI04Ka. DHEepreTudeckuil ypoBeHb. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
000JI09€K aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 MEePHOJIOB nepuoauiecko cuctemsl J{. 1. Menneneesa
(mepexoaHbIX 251eMeHTOB). [ToHsITHE 00 OpPOUTANISAX. S- M p-OpOUTATH. DIEKTPOHHBIC KOH(DHUTYpaLUH
aTOMOB XMMHYECKUX JIEMEHTOB.

Ilepuoouuecxuii 3axon /[. M. Menoeneesa 6 ceeme yuenusi o cmpoenuu amoma. Otkpsitue /1. U.
MenpeneeBbIM MEPHUOIUIECKOTO 3aKOHA.

[Teproandeckas cuctema XuMudeckux nemenToB Jl. . MenneneeBa - rpadudeckoe 0ToOpakeHue
MEePUOANYECKOro 3akoHa. du3nueckuii CMbICT MOPSAKOBOTO HOMEPA AJIEMEHTa, HOMEpa Meproa 1
HOMepa rpymnibl. BanenTHbie 351eKTpoHbl. [IpryuHbl U3MEHEHUS CBOMCTB 3JIEMEHTOB B MEPUOAX U
rpynnax (TJaBHBIX HOATPYIINAX).

[TonoxeHnne BOJOpOAa B IEPUOJUYECKON CUCTEME.

3HaueHe MepruoIMIECKOro 3aKOHA U IEPUOANUECKON CUCTEMbI XUMUYeCcKuX dneMeHToB /1. U.
MeneneeBa i pa3BUTUS HAYKW U TIOHUMAHUSI XUMUYECKON KapTUHBI MUPA.

JemMoncTpanum. Paznuunsie (opMbI IEPUOTNIECKON CUCTEMBI XUMHUECKUX d1ieMeHTOoB 1. 1.
Meneneesa.

JlaGopaTopuslii onbIT. 1. KoHCTpynpoBanue nepuoanyeckoil Ta0iauiibl SJIEMEHTOB C
WCIIOJIb30BAaHUEM KapTOUEK.

Tema 2

Crtpoenue BemecTBa (144)

Honnas xumuyeckas céa3b. Katnonsl u annonsl. Kitaccugukanuust nonos. Monnble Kpuc-
Tajuinyeckue peretku. CBOMCTBa BEIECTB C STUM THIIOM KPUCTAJUTHUECKUX PELIETOK.
Koeanenmnas xumuueckas cesa3v. IneKTpooTpruLaTEIbHOCTD. [lonsipHas u HenonsipHas
KOBaJIEHTHBIE CBsI3H. J{umoiib. [1ongpHOCTB CBS3HM U NOJISAPHOCTH MOJIEKYIbl. OOMEHHBINH 1
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBsI3U. MOJIEKYIISIpHbIE U ATOMHbIE
KpUCTAJIINYECKHE pemeTkd. CBOWCTBA BEUIECTB € ATUMH TUIIAMU KPUCTAJUIMUECKUX PELIETOK.
Memannuueckas xumuueckas cea3b. OCOOEHHOCTH CTPOEHHUSI aTOMOB METaJIIOB. MeTarminueckast
XMMHMYECKas CBA3b M METAJUINYECKAs KpUCTAJIMYECKas pemieTka. CBONCTBa BEIIECTB ¢ ’TUM THUIIOM
CBSI3H.

Booopoonas xumuueckas cesa3b. MeXMONEKYIsIpHAs U BHYTPUMOJEKYISIpHAS BOJIOPOIHAS CBSI3b.
3HaueHue BOJIOPOJAHOM CBSI3U Ul OpTaHU3alUU CTPYKTYpP OMOMOIMMEPOB.

Ilonumepwi. IlnacTMacchl: TEPMOILIACTBHI U PEAKTOIIACTBI, UX MPEICTABUTENN U TPUMEHEHUE.
Bonokna: npupoanslie (pacTUTEIbHBIE U )KMBOTHBIE) M XUMUYECKHE (HCKYCCTBEHHBIE U
CUHTETUYECKUE), UX MPEACTABUTEIN U IPUMEHEHHE.

l'azoo0bpasznoe cocmosnue seujecmea. Tpu arperaTHbIX COCTOSTHUSA BOJbI. OCOOEHHOCTH CTPOCHUS
ra3oB. MosspHBIi 00beM ra3000pa3HbIX BEILECTB.

[Ipumepsl ra3000pa3HbIX MPUPOTHBIX CMECEN: BO3yX, IPUPOIHBIN ra3. 3arpsizHeHne artMochepsl
(KUCIIOTHBIE AOXK/U, TAPHUKOBBINA 3P eKT) u 0oprda ¢ HUM.

[IpencraBuTenu raz000pa3HbIX BEIIECTB: BOJAOPO, KUCIOPO, YIIEKUCIbIN ra3, aMMHUaK, STHJIEH.
Wx momyyenue, cobupanue 1 pacrio3HaBaHHeE.

Kuokoe cocmosnue eeugecmea. Bona. IlorpebieHre Bobl B ObITY U Ha MPOU3BOACTBE. JKecTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUSI.

MuHepanbHble BOAbBI, X UCIOJIb30BAaHUE B CTOJIOBBIX U JIEUEOHBIX LIETAX.

Kunkue KpucTaibl U UX TPUMEHEHUE.

Tsepooe cocmosinue ewgecmea. AMopHbIE TBEpbIE BEIIECTBA B IPUPOJIE U B )KU3HU UEIOBEKA, UX
3HAUEHHUE U IpUMEHEHHE. KpucTalnieckoe CTpOEHHE BELIECTBaA.

Jucnepcnvie cucmemei. [loHsiTHE O UCTIepCHBIX cucTemax. JlucnepcHas asza v JucrnepcuoHHas



cpena. Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOr0 COCTOSTHUSI JUCTIepC-
HOW Cpefibl U JUCTIEPCUOHHOM (pa3bl.

I'pyboaucniepcHble CUCTEMBL: IMYJIbCHHU, CYCIIEH3HH, a3PO30JIH.

ToHKOaUCTIEPCHBIE CUCTEMBI: T€JIU U 30JIU.

Cocmag sewgecmea u cmeceli. BemectBa MOJIEKYJIIPHOIO M HEMOJIEKYJISIPHOTO CTPOSHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

[ToHsATHE «10JIA» U €€ Pa3HOBUIHOCTHU: MaccoBas (J10Jis SJIEMEHTOB B COEITMHEHUH, J10JIs
KOMIIOHEHTa B CMECH — JIOJISl IPUMECEH, J10JIsl pACTBOPEHHOTO BEIIECTBA B PACTBOPE) U OObEMHas.
Jlo1st BBIXO/1a MPOJIYKTa PEAKLUU OT TEOPETHUECKH BO3MOKHOTO.

JlemoncTpanuu. Mojens KpUCTaIUIMUECKON PeleTKH XJiopuaa Hatpust. OOpa31sl MUHEPAJIOB ¢
MOHHOM KPUCTAJUIMYECKON PEIIETKON: KaablUTa, raauTa. Moaeiau KpUCTaNINYECKUX PEIIETOK
«CyXOro JbJia» (WK nojaa), anmasa, rpadura (miu kBapia). Mozaens mosekyisl JIHK. O6pa3iibt
wiactMace (penonopopmanbaeruIHbIe, ONINYPETaH, TTOTUITHIICH, TOJUIPOIHIICH,
MOJUBUHWIXJIOPU) U U3Aenus U3 HUX. OOpa31bl BOJOKOH (1IEPCTh, HIETK, alleTaTHOE BOJIOKHO,
KaIlpoH, JIJaBCaH, HEWJIOH) U u3enus u3 Hux. OOpa3ipl HEOPraHMUECKUX MOJIMMEPOB (cepa
IUTACTUYECKasi, KBapLl, OKCUJ aTFOMUHUS, IPUPOIHBIE AIFOMOCHIIMKATHI). MoJienb MOJISIpHOTO
oObema razoB. Tpu arperaTHbIX COCTOSIHHS BOAbI. OOpa3Ipl HAKUITH B YaHHUKE U TPYOax
LEHTPAJILHOr0 OTOIUIeHHs. JKecTKOCTb BOBI M clIOCOOBI ee ycTpaHeHus. [Ipubopbl Ha xKUIKUX
Kkpuctamuiax. O0pasiipl pa3IMUHBIX TUCTIEPCHBIX CUCTEM: SMYJIBLCHUH, CyCIIEH3UH, adp030JIeii, Temnei
u 3onei. Koarynsauusa. Cunepesuc. Db dekr Tunaans.

JlaGopaTopHble onbIThI. 2. OnpeesieHne TUa KpUCTAITMYECKOM PElIeTKH BEIIECTBA U ONUCAHNE
ero cBoicTB. 3. O3HaKOMJIEHHE C KOJUIEKIIUEH OJMMEPOB: MJIaCTMACC U BOJIOKOH M U3JENUs U3
HuX. 4. McnipiTanyue BobI Ha )KECTKOCTb. Y CTPaHEHUE JKECTKOCTH BOJBL. 5. O3HaKOMIIEHHE C
MUHEpaJIbHBIMU BoJaMH. 6. O3HaKOMJICHHE C TUCIIEPCHBIMHU CUCTEMaMHU.

IIpakTnueckas padora Ne 1. [lonydyenue, cobupanue u pacro3HaBaHue Ta3oB.

Tema 3

XuMnuyeckue peakuuu (8 )

Peaxyuu, uoywue 6e3 uzmenenus cocmaea eeujecme. AnnoTponus U asIOTPOIIHbIE
BUZioM3MeHeHH. [IpuunHbl aimmoTponuu Ha npuMepe MoaudUKanuil KUcIopo/a, yriepoja u
dbocdopa. O30H, ero Ouonorudeckas posib. 3omepsl u uzomepus.

Peaxyuu, uoywue c usmenenuem cocmaea eeujecms. Peakiiuu coeluHEHNs, pa3IoKeHHS,
3aMeleHus] 1 0OMEeHa B HEOpPraHUUECKON M OpraHn4ecko XuMHM. Peakuiuu sK30- U 3H-
norepmudeckue. TernoBoi H3pPekT XUMUYECKON peakliui U TEPMOXUMHUECKUE YpaBHEHHUS.
Peaknun ropenus, Kak 4acTHBIN CIy4al DK30TEPMUYECKUX PEAKIIAMN.

Ckopocmb xumuueckou peakyuu. CKOPOCTh XUMHYECKON peakuu. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peaklMy OT MPUPOAbl PEarupyroIiX BEUIECTB, KOHLIEHTPALUU, TEMIIEPATYpPhl,
IJIOLIAIA TOBEPXHOCTU CONPUKOCHOBEHHUS U KaTaau3aTopa. Peakiuu romo- 1 reTeporeHHsbIe.
[TonsTre o katanuse U karaiauzaTopax. epMeHTHI Kak OMOIOTMYECKHUE KaTalu3aTOpPBl,
0COOEHHOCTH UX (PYHKIIMOHUPOBAHMS.

Obpamumocmo xumuyeckux peaxyuii. HeoOpatumsle 1 00paTuMble XMMUYECKHE PEAKIIUU.
CocrosiHMEe XMMUYECKOTO paBHOBECHS JUIsl 00paTUMBIX XUMHUUECKUX peakiuid. CriocoObl cCMeIeHus
XUMHUYECKOTI0 paBHOBECHUS Ha MpUMepe cuHTe3a aMMuaka. [loHsaTre 00 OCHOBHBIX HayYHBIX
IIPUHLIMIIAX IPOU3BOACTBA HA IPUMEPE CUHTE3a aMMHUAKA NI CEPHOM KHCIIOTBHI.

Ponv 600v1 6 xumuueckoti peaxyuu. VIcTuHHBIE pacTBOPHL. PacTBOPpUMOCTD U KiIaccupUKaus
BELIECTB 10 3TOMY IIPU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
DNEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOTUTHYECKasl Tucconnanus. KuciaoTel, OCHOBaHUS U COJU
C TOYKH 3PEHMSI TEOPUHU NIEKTPOIUTUUECKON JUCCOLUALINH.

XUMUYECKHE CBOMCTBA BOJIbI: B3aUMO/IEHCTBHE C METAJUIAMU, OCHOBHBIMU U KUCJIOTHBIMH OKCH/JIa-
MH, pa3okeHue U 00pa3oBaHNe KPUCTAJUIOTUAPATOB. Peakiuu ruparaiy B OpraHu4ecKoi
XUMHH.

Tuoponuz opeanuueckux u Heopeanuyeckux coeounenui. Heodparumeliii rugponus. O6paTuMblii
TUAPOIIU3 COJIEH.
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['unponu3 opraHMYecKUX COEAMHEHUN U €ro MPaKTUYECKOe 3HAUCHUE JIJISl TIOTyYEHUS THIPOIIHU3-
HOTO CIIUPTa U MbUIA. buomorndyeckas poJib THAPOIIN3A B IIIACTUYECKOM H SHEPTETHIECKOM OOMEHE
BELIECTB U SHEPTUU B KIIETKE.

Oxucaumenvro-eoccmanosumenvuvie peakyuu. Crenens okuciaeHus. OnpeaeneHue CTerneHn
okucienus no popmyne coenunenusd. [lonsitue 00 OKUCIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIUIX.
OxucieHne 1 BOCCTAHOBJIEHUE, OKUCIIUTEb U BOCCTAHOBUTENb.

Onexmponu3z. IAEKTPOIU3 KaK OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN MpoOIecC. DIEKTPOIU3 pac-
IJIaBOB U PacTBOPOB Ha IpuMepe Xjaopuaa HaTpusl. [IpakTuueckoe npuMeHEHNE 3JIEKTPOIIU3A.
DAEKTPOIUTUYECKOE MOTYICHHUE ATFOMUHUS.

demoncrpauuu. [Ipespamenne kpacHoro gocdopa B 6enpiii. O30HaTop. Mojenn MOJIeKy H-
OyTaHa 1 U300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT MPUPO/IbI BEIECTB Ha IPUMEpPE
B3aMMO/ICIICTBUS PAaCTBOPOB PA3IUYHBIX KUCIOT OJMHAKOBOW KOHIIEHTPALIMU C OJMHAKOBBIMU
rpaHyjaMu IIMHKA U B3aUMOJCHCTBUSA OJMHAKOBBIX KYCOYKOB Pa3HbIX METAJIJIOB (MarHusl, lIMHKA,
JKene3a) C COTHOM KUCIoTol. B3anMoeiicTBre pacTBOPOB CEPHOM KUCIOTHI C paCTBOpaMU
THOCYJIb(aTa HATPHUS PA3TMYHON KOHLEHTPAIIMH U TeMIepaTypbl. Moieb KUIAIIETO CIIOsI.
PasnoxxeHue nepokcua BOJopoia ¢ MOMOIIbIO KaTanu3aropa (okcuaa mapranna (IV)) u karanass
CBIPOTO Msica ¥ chIporo kaptodens. [Ipumepbl HEOOPATUMBIX pEaKIHiA, HAYIIUX ¢ 00pa30BaHUEM
ocaJKa, ra3a Ui BoJibl. B3aumoneiictBue nutust 1 Hatpus ¢ Bojoi. [lonyuenue okcuna dpocdopa
(V) u pacTBOpeHUE €ro B BOJIE; UCIIBITAHUE TIOJYYEHHOIO pacTBopa JakMycoM. O0pasiibl
KpUCTaIIoruApaToB. VcnbITaHne pacTBOPOB IEKTPOIUTOB U HEIJEKTPOIUTOB HA MPEIMET
JUCCOLUAIMH. 3aBUCUMOCTD CTENIEHH 3JIEKTPOIUTUYECKOM TUCCOLMALNN YKCYCHOM KMCIIOTBI OT
pazbaBienus pactBopa. ['uaponus kapouaa kaneius. ['uaponns kapOOHATOB IIETOYHBIX METAIIOB
u HUTpaToB uMHKa uinu ceuHna (I1). Ilonyuenue mbuta. [IpocTeiiye okucIUTEILHO-BOCCTA-
HOBUTEIIbHBIE PEAKIIUU: B3aUMOACHCTBHE [IUHKA C COJISTHON KHCIIOTOM U JKele3a ¢ pacTBOPOM
cynbara meau (II). Moaens snexrponuzepa. Moaenb 37eKTPOIM3HON BaHHBI JIJIST TTOJTYYCHHS
ATFOMUHHUSL.

JlabopaTopHble onbIThI. 7. Peakius 3aMerieHnst M 5KeJIe30M B pacTBOPE MEAHOI0 Kymnopoca. 8.
Peakuuu, uaymume ¢ oOpazoBaHueM 0cajika, raza u Bojbl. 9. [Tonydyenue kucnopoaa pa3inoxKeHueM
MepoKcHJia BOJIOpoa ¢ MoMoIIbio okcuia mapranna (IV) u

Kartana3sl ceiporo kaprodens. 10. [Tomyuenue Bomopoaa B3auMoIeHCTBUEM KUCIOTHI ¢ ITMHKOM. 11.
PaznuuHble cinydan ruziponn3a cosien.

Temad

BemecrBa n ux cpoiicraa (9 4)

Mertasmibl. BzaumonelicTBiue METaIIOB ¢ HEMETaIaMH (XJI0pOM, Cepoil B KuciaopoaoM). Biaumo-
JEMCTBHE MIEIOYHBIX U IIETOYHO3EMENIBHBIX METAINIOB C BOJOW. DIEKTPOXUMUYECKUN PsijL
HaNpsHKEHUH METAIUIOB. B3anmoaeiicTBIE METAIIIOB C paCTBOPaMHU KUCIIOT U COJIEH.
AmomuHoTepMUsL. B3anMmosieiicTBre HATPHsL ¢ ATAHOJIOM U (PEHOJIOM.

Koppo3zus merannos. [IoHATHE 0 XUMUYECKOW U SJIEKTPOXUMHUYECKOU KOPPO3UU METAIIIIOB.
CriocoOblI 3alUThl METAJIOB OT KOPPO3HH.

Hemertannbl. CpaBHUTENIbHAS XapaKTEPUCTHKA TaJIOTEHOB KaK Hanbojiee THUYHBIX [Tpe/ICTaBUTe-
neit HemetaoB. OKUCIUTENbHBIE CBOWCTBA HEMETAIUIOB (B3aMMOAECHCTBHIE C METANIaMH U
BOJI0OpoAOoM). BoccTaHOBUTETBHBIE CBOMCTBA HEMETAILIOB (B3aMMOICHCTBHE C OoJiee
ANEKTPOOTPHULATEILHBIMUA HEMETAJIJIAMH U CJI0KHBIMU BELIECTBAMHU-OKUCIUTEISIMH).

Kucnots! Heopranndeckue u oprannueckue. Knaccudukanus kuciaor. XuMuueckue cBoicTBa
KHCJIOT: B3aUMOJIEHICTBUE C METAJJIAMHU, OKCHJIAMU METAJUIOB, THIPOKCHIAMU METAJLIIOB, COJISIMH,
cnupramu (peakuus stepudukanyn). OcoOble CBONCTBA a30THOM M KOHLIEHTPUPOBAHHON CEPHOI
KHCIIOTBHI.

OcHoBaHuUsI HeopraHudeckue u oprannyeckrue. OCHOBaHHUSA, UX KiacCUpUKalusi. XUMHUUYECKHUEe
CBOMCTBAa OCHOBAHMM: B3aMMOJEHCTBUE C KMCIOTAMHU, KUCIOTHBIMHA OKCUAAMHU U COJIIMH.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHUH.

Conu. Knaccudukanus coneid: cpeHue, KUCIble 1 OCHOBHbIE. XMMHUYECKHE CBOMCTBA COJICH:
B3aMMO/ICIICTBHUE C KMUCIOTAMU, II€JI04YaMH, MEeTajulaMu U cojisiMu. [IpeacraBurenu cosueit u ux
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3HaYeHHE. XIIOPHJI HATPHsl, KapOOHAT Kayblus, pocdat KanbIus (CpeIHHUEe CONH);
THJIPOKapOOHATHI HATPUS U AMMOHUS (KHCIIbIE cOoJn); TuapokcokapOonat meau (II) -manaxut
(oCHOBHasI COJIB).

KavecTBeHHBIE peakiiuy Ha XJIOPHI-, CyIb(aT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KATHOHBI
xenesza (I1) u (I1I).

I'eneTndeckas CBA3b MEKY KJIaCCAMU HEOPraHUYECKUX M OPraHUYECKuX coequHeHui. [lonsatue o
TEHETUYECKOM CBSI3M M F'€HETUYECKUX psiaax. ['eHeTnueckuil psa meramia. ['eHeTnueckuid psajg
HeMmeTaiia. OcCOOEHHOCTH T€HETUUECKOT O PsiJia B OPraHUYECKON XUMUH.

Hemoncrpaunu. Komnekius o6pasios MeTajioB. BzaumozelicTBue HaTpus U CypbMBI € XJIOPOM,
XxKelesza ¢ cepoll. ['openue Marnus u allfOMHUHHAA B KHCIIopoze. Bzaumopeiicteue
LIEJI0YHO3EMEIBHBIX METAJUIOB € BOJOM. B3anmoenicTBre HaTpus ¢ 3TaHOJIOM, IIMHKA C YKCYCHOM
KUCJI0TOW. AtoMHUHOTEpMUSL. B3anmoneicTBre Meau ¢ KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTOM.
Pe3ynbTaThl KOPpPO3UU METAIIJIOB B 3aBUCUMOCTH OT YCIIOBUH ee mpoTekanus. Koyekius o0pasinos
HeMeTauoB. B3auMonelicTBre XJIOpHOH BOJIBI ¢ pacTBOpOM Opomuaa (noaua) kanus. Komnexmus
IIPUPOIHBIX OPraHUYECKUX KUCIOT. PazbaBieHne KOHIIEHTPUPOBAHHOM CEpHON KUCIIOTHI.
B3aumoeincTBue KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTBI C CaxapoM, LEJUIF0JI030M U MEJIBIO.
OO6pa31pl NpUPOAHBIX MHHEPAJIOB, COJCPIKAIINX XJIOPHUI HATPHs, KapOoHAT Kanbuus, pochat
KajblMs U ruapokcokapOonar menu (II). OGpa3iubl NUIIEBBIX TPOAYKTOB, COAEPIKALINX
rUIpoKapOOHATHI HATPHUS U aMMOHMSI, UX CIIOCOOHOCTD K Pa3I0’KEHUIO IIPU HarpeBaHuu. [ 'amenue
coipl yKcycoM. KayecTBeHHbIE peakiiy Ha KATUOHBI U aHUOHBI.

JlabopaTopHble onbIThl. 12. McnipiTaHne pacTBOPOB KUCIOT, OCHOBAaHUM U COJIEH MHAMKATOPaMHU.
13. B3aumoeiicTBUE COMSHON KUCIOThI U PACTBOPA YKCYCHOM KHUCIOTHI ¢ MeTauiamMu. 14.
B3aumopeiicTBue CoNsIHON KUCIOTHI U pacTBOpa YKCYCHOM KHUCJIOTHI C OCHOBAaHUSAMH. 15.
B3aumonencTBue ConsiHONM KUCIOTHI M PACTBOPA YKCYCHOM KUCIOTHI ¢ coisiMu. 16. [Tonydenue n
CBOMCTBA HEPACTBOPUMBIX OCHOBaHUU. 17. ['uaponn3 XJIOPUAOB U alleTaTOB MICJIOYHBIX METAJUIOB.
18. O3HaKOMIICHHE C KOJUICKIUSIMH: a) METAJIJIOB; 0) HEMETAJIJIOB; B) KUCJIOT; T) OCHOBAHHI; 1)
MUHEPAJIOB M OMOJIOTHYECKUX MAaTEPUAIIOB, COICPIKAIINX HEKOTOPBIE COJIH.

IIpakTnuyeckas padora Ne 2. PerieHure s5KCIepUMEHTAIbHbBIX 33/1a4 Ha UACHTU(DHUKALIIO
OpPraHMYECKUX U HEOPTraHUUECKUX COCAMHEHUMN.
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Inekmponnbvie 00pazosamenbHvie pecypeol:

http://school-collection.edu.ru/ - Eaunas xoyuiekius udpoBsIX 00pa3oBaTeIbHBIX PECYPCOB
http://him.1september.ru/ - snextponHas Bepcus rasetsbl "Xumus'" npuinoxenue Kk "1 ceHTOps"
http://pedsovet.org/ - TIlemcoser.org. JKuBoe mpocTpaHcTBO oOpasoBaHusa. HHTepHET-pecypc
COJICP)KUT TEOPETUYECKUE M TPAKTUYCCKUE MaTepUalibl Ui MPOBEICHHS YPOKOB, BHEKJIACCHBIX
MEpOIPUITHI

http://www.uroki.net/ - UROKI.NET. TloypouHoe ¥ TeMaTH4YeCKOE MIAHUPOBAHUE, OTKPHITHIC
YPOKH, CIICHAPUHU IIKOJIBHBIX MPA3IHUKOB KJIACCHBIC YaChl, METOJJUYECKUE Pa3paOOTKH, KOHCIICKTHI
YPOKOB, J1a00paTOpHbIe, KOHTPOJIBHBIC PA0OTHI U MHOKECTBO JAPYTUX MaTePUAIIOB
http://festival.1september.ru/subjects/4/ - ®ectuBanp nemarorumueckux wuuaeil "OTKPBITHIA ypoOK'.
Pa3paboTku ypOKOB 10 XMMHHU

http://som.fsio.ru/subject.asp?id=10000755 - CereBoe 00BEAMHEHHE METOIHUCTOB — 3TO CAaMT,
MpeIHa3HAYCHHBIH JIJISI METOIMYECKOM MOICPKKU YUUTEICH-TIPEIMETHUKOB. B HEM pazMerniarorcs
pa3liMuHBIe MaTepualibl [0 XUMUHU: METOIUYECKHE Pa3pabOTKH YpPOKOB, JIaOOpaTopHbIE PabOTHI,
TECTBl W KOHTPOJIbHBIC PAa0OOTHI, OJHMMITMA/bI, BHJICOONBITHI, XMMHUYCCKHE 3a/layd, HHTCPHET-
Y4COHUKH [0 XUMUH U MHOTOE JIPYroe

http://www.alhimik.ru/ - AJIXUMUK. DnekTpoHHBIN KypHAI JJIs TIPENoJaBaTesIei, IKOJIbHUKOB U
CTYIICHTOB, U3yYalOIIMX XUMHIO. BKIIIOYaeT METOANYECKUE PEKOMECHIAINY JUIS YYUTEICH XUMHUH,
CIIPaBOYHMKH, Onorpaduu BEIMKHUX XUMHUKOB, pazzacibl "Becenmas xummus", "XuMus Ha Kaxablid
JI€Hb" ¥ MHOTO JPYTOi MHTEPECHON U MOJI€3HON nHpopMauu

http://www.chemistry.narod.ru/ - Mup xumun. ComepXUT XUMHUYECKUE CIIPABOYHHKH, HUCTOPHIO
CO3/1aHHS U pPa3BUTUS IEPUOJUYECKOM CHUCTEMBbI 3J€MEHTOB (cchbuika "Myseil"), omnucaHue
XUMHAYECKHX OIBITOB C Pa3jIMYHBIMU 3JICMECHTAMH, CBEICHHS W3 OCHOBHBIX 0OJacTedl XUMHHU
(orpaHuyeckasi, arpoOXUMHs, TCOXUMHS, HSKOXUMHUS, aHAJUTUYCCKAs XUMUs, (QOTOXUMHUS,
TEPMOXUMHUS, HEPTEXUMHUs), pa3liel XUMHUYECKHX HOBOCTEH, CCBUIKM Ha TIOJE3HBIE PECYpCHI
WNHrepHera u T.1.

http://hemi.wallst.ru/ - Xumus. OOpa3zoBareibHBII CaUT [UIS IIKOJBHUKOB U  CTYJCHTOB.
DJEeKTPOHHBIA YYEOHUK 10 XMMHH ISl CPEIHEH IIKOJbI, TIPUTOIHBIN Uil UCTIOJIb30BAHUS KaK B
OOBIYHBIX, TaK W B CIEIHAIM3UPOBAHHBIX KJaccaX, a TaKkkKe Uil MOBTOPEHUS Marepuaia B
BBIITYCKHOM KJIacCe M JUIS TOATOTOBKM K dKk3aMeHaM. Ha caiite omyOnuKoBaH psii MPUIOKEHHA:
tabouuna  MeHneneeBa, TaOmUIa  AIEKTPOOTPHLATEIBHOCTEH  JJIEMEHTOB,  JJIEKTPOHHBIC
KOH(UTYypaIMU 3JIEMEHTOB H JIP., @ TAKKE 3aJ1a4H JUISI CAMOCTOSATEILHOTO PEIICHHUS
http://www.college.ru/chemistry/ - OrtkpsiTeiii Kommemk: Xumus. DIEKTPOHHBIA Y4eOHUK 110
XUMUH (HeOpraHuuecKasi, OpraHnvecKasi, sijiepHas XUuMHsl, XAMHSI OKPYXKAIOIIeH cpeibl, ONOXHMHUS);
COIEPKUT OOJNBIIOE KOJIWYECTBO JOTOJHUTEIBHOTO MaTepHana. YYeOHHK CONPOBOXKAACTCS
CIpPaBOYHBIMU TaOJIMIIAMM, MPUBOJIUTCS MNOAPOOHBINA pa300p THUNOBBIX 3a/Jay, MPEeACTaBICH
OoubII0i HAOOP 3a71a4 I CAMOCTOSATENIFHOTO PEILICHHUS

http://www.chemistry.ssu.samara.ru/ - Opranudeckass XMMuUsi - y4eOHHK ISl CpeIHEH IIKOJbL. B
y4eOHHMKE M3JaratoTcsi TEOPETUYECKHE OCHOBHI OPraHMYECKOW XUMHHU M CBEIEHHS 00 OCHOBHBIX
KJlaccax OpPraHUYECKHX BEIISCTB. [IPHMBOAATCS PEKOMEHIALMH MO PEIICHHIO0 3a1ad. Y4eOHbIe
TEKCTBI COTTPOBOXKIAIOTCS OONBIIMM KOJMYECTBOM IpaMueCcKHX WILUTIOCTPAIIMK U aHUMAalui, B TOM
YHCIIEe TPEXMEPHBIX

http://www.informika.ru/text/database/chemy/Rus/chemy.html - Dnexkrponnble  yueOHUKH 11O
o0miel XMMHM, HEOPraHW4YecKOW XMMMH, opraHuyeckoil xumuu [IpenoctaBnsioTcss crnpaBOYHbIE
Marepuaibl (ClIoBaph XHMHUYECKHUX TEPMHHOB, CIIPaBOYHBbIC TaONUIBI, OHOTrpaduu BEIUKUX
XMMHUKOB, HCTOPHS XUMHH), & TAKXKE TECTOBBIC BOIIPOCHI
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O06pa3zoBarenbHbIi cepBep
tectupoBanusa. becruiatHoe on-line TecTupoBaHHMe MO XUMHHU, TPEOYET PETHCTPAllUM B CHUCTEME.
TecToBBIEe 3amaHUs BKIIOYAIOT B Ce0sl COCTABICHUE YPaBHEHHWH W BBIOOP YCIOBUH HPOBEICHUS
XMMHYECKHX PEaKIlni, KIacCU(PHUKAIUIO 3JIEMEHTOB U CJIOXHBIX BEIIECTB, BOMPOCHI IO CTPYKTYpe
MOJIEKYJI, KOJTMYECTBEHHBIN pacyeT peareHTOB, CIOCOObI HACHTU(HKALINH BEIIECTB
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