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IHosicHUTEJLHAA 3alHCKA

B 10 kmacce wu3ydaroTCsi OCHOBBI OpraHudeckoil xumuu. WM3ydeHue Kypca
OpraHMYecKoi XMMUHU 0a3upyeTcss Ha HadalbHbBIX CBEJEHUAX 00 OpraHMYEeCKHX BEIIECTBaX,
NOJyYeHHBIX oOyyaromuMucs B 9 kiacce. YueOHBIM MaTepuan HadMHAeTCsl ¢ Haumbojee
BO)XHOTO pa3jiesla, Kacarollerocss TEOPETHYECKMX BOIPOCOB OPraHMYECKOM XuUMHH: 00
OCHOBHBIX IIOJIOKEHUSIX TEOPUM XHUMHUECKOIO CTPOEHHUs. 3aTeM C ONOpOil Ha TEOpHIo
XMMHUYECKOTO CTPOEHUS OPraHMYeCKUX COEJUHEHUH H3ydaeTcss marepuanl 00 OCHOBHBIX
KJlaccaX OpPraHMYECKUX BEILECTB. JTO IMO3BOJISET LIKOJIBHUKAM HE TOJBKO JIY4YIlle YCBOUTH
COOCTBEHHO XMMHYECKOE COJEpKaHHe, HO U MOHATh POJIb U MECTO XUMHH B CUCTEME HayK O
IPUPOJIE; MO3BOJSET B IOJHOM MEpPE HCIOJb30BaTh B OOYUYEHUHU JIOTUYECKHE OIEpaluu
MBILICHHS: aHAJIU3 U CUHTE3, CPAaBHEHHE U aHAJIOTHIO, CHCTEMATHU3aLUI0 U 00001IEHHE.

Kypc o6mieit xumuu 11 kitacca HampaBlieH Ha pelIeHHE 33/Ja4d MHTETPalliy 3HAHUN
y4yalluxcsl 0 HEOPraHWYeCKOM M OpraHMuYecKod XMMHUHU C LEelbi0 (POPMUPOBAHUS Yy HHUX
€IMHOM XUMHUYECKOM KapTHHBI Mupa. Benymas uzpes Kypca - €JUHCTBO HEOPIaHUYECKOU U
OpPraHMYeCcKOll XMMHM Ha OCHOBE OOIIHOCTH HX IOHATHUH, 3aKOHOB M TEOpHil, a TakkKe Ha
OCHOBE OOIIMX MOJIXOJO0B K KiacCU(UKALUU OPraHMYECKUX U HEOPraHMYECKUX BEILECTB U
3aKOHOMEPHOCTSIM MPOTEKaHMsI XUMUYECKUX PEAKLIUI MEKIY HUMHU.

3HAUUTENbHOE MECTO B COJAEPKAHUU Kypca OTBOJUTCS XMMHUYECKOMY 3KCIEPHUMEHTY,
KOTOPBbIIl OTKPBIBAET BO3MOKHOCTh (DOPMHUPOBAHMS y ydallluXcs CIEUUAIbHBIX YMEHUH U
HaBBIKOB: padoTaTb C BEIIECTBAMHU, IPOBOJUTH XMMMUYECKHE OIBIThI, O€30I1acCHOMY
0OpaLIeHHUIO C BEIIECTBAMU B OBITY M Ha IIPOU3BO/ICTBE.

B coorBerctBUM ¢ (enepanbHbBIM 0a3MCHBIM y4YeOHBIM TUIAHOM JUISL CPEIHETO
(mosiHOrO) OOIIEr0 0Opa3oBaHMs MpOrpaMMa paccuMTaHa Ha IpernojaBaHue Kypca XMMUU B
10-11 kmaccax B o0beme 1 vac B Henelnto (Bcero 68 4acos).

HMcxoaHbIMM JOKYMEHTAMM JIJISA COCTABJIEHUA Padoueil NporpaMMbl IBUJIKCH:

-DenepanbHbIl KOMIIOHEHT FOCY/IapCTBEHHOTO CTaHapTa 00111ero oopa3oBaHus. -
YTBepxkaeH npukazom MunucteperBa Poccniickoit @eneparin Ne 1089 ot 05.03.2004r;

- OOIT OO0 MBOY llkonst Ne 67 r.0.Camapa;

-IIpumepHas nmporpaMma OCHOBHOTO 00111ero 00pa3oBaHus 10 XUMUHK (0a30BBIN YPOBEHB);

-apropckass ~ mporpamma  O.C.I'aGpuensiHa,  coorBercTBytomas  denepaibHoMy
KOMIOHEHTY ['ocymapcTBeHHOro craHjgapra oOmiero o0pa3oBaHus W JOINYILIEHHAs
MunucrepcTBoM 00pa3oBanus u Hayku Poccuiickoit @enepaunn (I'abpuensa O C.. IIporpamma
Kypca xumun 151 8-11 kaccoB o6mieoOpa3zoBarenbHbIX yupexaeHuit. - M.: Ipoda, 2010r.).

ABTOpCKOIi mporpaMmme cooTBeTcTBYIOT yueOHuku: ["abpuemnsa O.C.. Xumus. 10 knace . -
M.: Hpoda, 2016 u O.C.I'abpuensn Xumus. 11 xnacc. ba3oBblil ypoBeHb - PEKOMEH/I0BAHO
MunucrepctBoM o0pa3oBanus u Hayku PO. - M,: Jlpocda, 2017

W3yyenne XMMHMM B __CTapIleil IIKoJe HAa 0a30BOM _VPOBHE HANPABJEHO Ha
JOCTHKEHHE CJIETVIOIIMX IeIeii:

* OCBOCHHE 3HAHUI 0 XMMHYECKOM COCTaBJISIOMICH CCTCCTBCHHO-Hay‘lHOﬁ KapTUHBI MHpa,
BaKHEHUIITNX XUMHYECKUX IMOHATHAX, 3aKOHaX U TCOPUAX;

¢ OBJIaJICHUC YMCHUSIMHU NPHUMCHATH IMMOJIYYCHHBIC 3HaHUA JII 0OBSICHEHHS
p33H006p33HHX XUMHYECKHUX SIBIICHHH U CBOMCTB BCIICCTB, OLICHKU POJIKM XHUMHHU B pPa3BUTUU
COBPCMCHHBIX TEXHOJIOTHUM U MOJIYYCHHUHN HOBLIX MaTCPUAJIOB,

® Pa3BUTHUEC MMO3HABATCIIBHBIX MHTCPCCOB U UHTCIJICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
CaMOCTOATCIIbHOI'O HpI/IO6peTeHI/IH XUMHYECKUX 3HAHUM C HCIOJb30BaHUEM PA3JINIHBIX
HCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX




* BOCITUTAHUEC y6e)KI[eHHOCTI/I B IIO3UTHUBHOU pojin XMMHU B KU3HU COBPCMCHHOTO
oOuiecTBa, HEOOXOIUMOCTH XHMHYECKH T'PAMOTHOTO OTHOILIEHUS K CBOEMY 3[0pPOBBIO U
OKpYXKaroIlEeH CpeJe;

* IPUMEHEHHE MOTYYCHHbBIX 3HAaHUH U YMEHHI 1711 6€30IacHOr0 MCIOJIb30BaHNUs BEIIECTB
" MaTcpuajioB B 6LITy, CEIBCKOM XO3SMCTBE M Ha IMPOU3BOJACTBC, PCIICHUA IMMPAKTUUCCKHUX 3a/1a4
B MOBCEAHEBHON JKU3HH, MPEAYNPEKICHUS SBICHUHN, HAHOCAUINX BpEJ 3I0POBBIO UeJIOBEKa U
OKpYKarollen cpere.

B coorBercTBHM ¢ y4eOHBIM IUIAHOM TpeAMeT «XuMus» u3ydaercs ¢ 8 mo 11 kiacc.
O06muit 00pEM yueOHOr0 BpeMeHH cocTaBisieT 238 yacoB.YpoBeHb paboueit nporpammbl 10-11
KJaccoB - 0a3oBblii (68 wacoB). Pafouas mporpamMa Kypca XHMHU (a30BOro YpOBHS
paccuntana Ha 1 yac B Heneqo B10 kiacce (Bcero 34 yaca) u Ha 1 yac B Heneqo B 11
kjaacce (Bcero 34 yaca). Cpok peasmszanmu nmporpammbl — 2 roga. [lpenmer «Xumus »
BXOJIUT B IIPeAMETHYIO 001acTh «ECTECTBEHHO - HAy4YHbIE IPEIMETHI».

Ilo wuwmcny wdacoB paboyas mporpamMma COOTBETCTBYET aBTOPCKOM mporpaMme
O.C.I'abpuensHa C BHCCCHHBIMU H3MEHEHUSMHU:
1.  YBeau4eHo 4uCIIO YACOB HA U3YUCHUE TEM:
- Ha 1 gac tembr Ne 1 «Teopust ctpoeHus: opranudeckux coeaunennii A.M.bytieposay - 3
yaca, TaK Kak pPacCMaTpUBacMble BOINPOCHI SBJISAIOTCA OCHOBOIOJAraroIUMU IpU
JalbHENIIEM U3YYCHUH;
- Ha 1 yac tembl Ne 3 «Kucnopoacoaepskaiiye opraHu4eckue coeguHeHus» a0 11 vacos
BMecTo 10 (BkitouaeTcsi TemMa «YTJEBOJbI»), TaK Kak 3Ta TeMa SBIAIOTCS Haubosee
UH(POPMATUBHO HACHIIIEHHON B Kypce OpraHUYeCcKOi XUMUH.
2. YMeHbIIEHO YHCIIO YaCOB HAa U3YUEHHUE TEM:

TeMbl Ne 4 «A30TcoAepKallie OPraHuYeCKUEe COCIUHEHUS U UX HaXO0XKJIECHUE B JKUBOU
npupose» 10 5 BMECTO 6 4acoB 3a CUET UCKIIOYeHMs pazzena «HyKkiaernHOBbIE KHCIOThI»,
TaK Kak 3TOT pazjliesl oTcyTcTBYeT B OO0s3aTeIbHOM MHHHUMYME COJIEP>KaHHMsI OCHOBHBIX
00pa30BaTeNbHbIX IPOrpamMMm;

- Ne 5 «buonoruuecky akTUBHBIE OpPraHUYECKHE COEAMHEHHUs» 10 3 4acoB BMECTO 4, Tak
Kak oTa TeMa B OO0s3aTeIbHOM MUHUMYME COJIEp>KaHUs IpONUcaHa KypcHUBOM, a 3HAUUT,
He BHeceHa B TpeOOoBaHUs K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Jlia mpuoOpeTeHysl IPaKTUYECKUX HABBIKOB U IMOBBILICHUS YPOBHS 3HaHUU B pabouyro
OporpaMMy BKJIIOYEHBI JJaOOpAaTOpHBIE OMBITHI M IMPaKTHYECKHE paboThl, MpPeayCMOTPEHHbIE
npuMepHo mporpammoi. Hymepauust nabopaTtopHblXx pabOT JaHa B COOTBETCTBUU C
NIOCJIE0BATENBHOCTHIO YPOKOB, HA KOTOPBIX OHU IIPOBOASITCS

Y4eOHO- TeMaTHYeCKOe IVIAHUPOBaHKe 0 xumuu, 10 Kiacc

Ne Pa3znen, tema KoJj-Bo yacos Koa-Bo KP Koa-so IIP
n/n
1. Beenenune 1 0 0
2 Teopus crpoenns OC 3 0 0
3. YriaeBoaopoabl U UX 1 0
NPUPOIHbIE HCTOYHUKHU 8
4. Kucopoacoaep:kaume 1 0
oC 11




5. A3otcoaepxkamue OC 5 0 1
6. Buosoruyecku 0 0
AKTHBHbIE BellleCTBA 3
7. HckyccTBeHHBbIE M 1 1
cunternyeckne OC 3
Hroro 34 3 2
Y4eOHo- TeMaTHUYeCKoe MIIAHUPOBAHNE N0 XUMHUM, 11 Kiacce
Ne Pa3nen, tema Koa-Bo yacos Koa-so KP KoJs-Bo IIP
n/n
1. Cmpoenue amoma u
nepuoouvecKuil 3aKox
JI.LH. Menoeneesa 3 0 0
2 Cmpoenue seujecmea 14 1 1
3. Xumuueckue peaxyuu 8 1 0
4. Bewecmea u ux ceoiicmea 9 1 1
Hroro 34 3 2




COJIEPXKXAHHUE TEM YUEBHOI'O KYPCA
10 KIIACC (OPTAHUYECKAS XUMMUA)
(1 u B Hemes10, Beero 34 u)

Beeoenue(1 v)

[Ipenmer  opranmuyeckot  xumuu. CpaBHEHHE  OPraHUYECKUX  COCIUHEHUU  C
Heopranuyeckumu. [IpupoaHbie, ICKYCCTBEHHbIE U CUHTETUYECKHNE OPTaHUUYECKUE COCTUHEHUS.

Tema 1. Teopusi crpoeHusi OpraHudecKux coequHeHu (3 4)

BanentHocTh. XUMHUECKOE CTPOCHME KaK IOPSAOK COEAMHEHHUS aTOMOB B MOJIEKYIIE
COTJJaCHO HUX BaJICHTHOCTU. (OCHOBHBIE TMOJOXKEHUS TEOPUM XHUMHUYECKOIO CTPOEHHUS
OpraHMuYecKkux coenuHeHuil. IloHsTHe O romMonoruu M roMoJIorax, U30MEpUU U H30MEpax.
Xumuyeckue GopMyIbl U MOJIETH MOJIEKYJ B OPraHUYECKON XUMUH.

JemMoHcTpanun. Mozenu MoJIeKyJl TOMOJIOTOB M ©30MEPOB OPraHUYECKUX COEITMHEHUH.

Tema 2. ¥YrieBoaopoabl U X NPUPOAHbIE HCTOYHUKH (8 u)

[Ipuponusit rasz. Ankxansb. [lpupognsiii raz kak Ttommso. lIpenmyiectBa
MPUPOJHOTO Ta3a nepe ApYyruMu BujiaMu ToruinBa. CocTaB IpUpPOJHOTO Tasa.

AJIKaHBI: TOMOJIOTHYECKUN P, U30MEPUS U HOMEHKJIATypa alKaHOB. XMMHUYECKUE CBOMCTBA
ajKa- HOB (Ha MpUMepe METaHa U ATaHa): TOPEHHE, 3aMEeIlEHUE, Pa3JI0KEHUE U IETUIPUPOBAHHE.
[TprMeHeHne anKaHOB Ha OCHOBE CBOMCTB.

A K e H bl. DTHIEH, €ro Moly4eHue (IeruApupPOBaHUEM ITaHA U JETHApATAIMel dTaHoa).
XUMHUYECKUE CBOMCTBA ATUJICHA: TOPEHUE, KAaUeCTBEHHBIC peakinu (oOeciBeunBanre OPOMHOM
BOJBI W pAacTBOpa IepMaHraHaTa Kajius), THApaTanus, noiauMmepusanus. [lonusTuneH, ero
CBOMCTBa U ITpUMeHeHHue. [ [pumenenne sTuieHa Ha OCHOBE CBOMCTB.

Ankaguens U Kayuyku. [lonstue o0 amkagueHax Kak YrieBOAOPOJaxX C JABYMs
JIBOMHBIMHU CBS3sSMU. XHMHUYECKHE CBOWCTBa OyTaaueHa-1,3 W wu3ompeHa: oOeCIBEUYMBAHUE
OpOoMHOI BOABI U MOTMMEpPHU3allns B Kaydyku. Pe3uHa.

ANTKHUHB. ALETUIEH, €ro MOJy4YeHHE NUPOJIU30M METaHa M KapOMJHBIM CIIOCOOOM.
XvMHYecKre CBOMCTBA alleTUJIEHa: TopeHue, o0eciBedyrnBaHuEe OPOMHOM BOJbBI, IPUCOCTUHEHHE
XJopoBofopoga M ruapatanus. [IpumeHeHue aneTHieHa Ha OCHOBE CBOMCTB. Peaxius
MOJIMMEPU3ALUU BUHUIXJIOpHAA. [[0NMBUHUIXIIOpU]T U €r0 IPUMEHEHUE.

b e 1 3 o 1. [lonyuenue OeH3oma U3 rekcaHa U aleTUIeHa. XUMHUYECKHUE CBOMCTBAa OeH3oa:
ropeHue, raloreHupoBanue, HuTpoBanue. [Ipumenenne 6eH3051a Ha OCHOBE CBOWCTB.

H e ¢ 1 5. CocraB u nepepadorka HepTH. HedrenponykTsl. beH3un u noHsTre 06 OKTaHOBOM

qucCIie.
Jemonctpanuu. [opeHne MeraHa, STWieHa, aneruieHa. OTHOLIEHHWE MeETaHa, OSTUJIEHA,
areTuiieHa. U OeH30J1a K pacTBOPY NEpMaHraHara Kamus u OpomHoi Boze. [lomyuenue sTunena
peaxknuei neruapaTaluy dTaHoda W JAETONIMMEpPU3alluu MOJINATUIICHA, aleTHIeHa KapOuIHbIM
criocoboM. PasnokeHue kaydyka TpH HArpeBaHHUH, HCIBITAHHE MPOAYKTOB Pa3jOXKEHHUS Ha
HernpeaenbHocTh. Komtekius 00pa3ioB HehTH U HEDTEPOTYKTOB.

JlabopaTopuble onbIThl. 1. OnpeneneHue 3JIEMEHTHOTO COCTaBa OPraHUYECKHX
coenuHeHuil. 2. MW3roTtoBneHue Mopened MoieKkya yrieBoaoponoB. 3. OOHapyxeHue
HENpPEeeNbHBIX COSMHEHHUH B )KUAKUX HeTenpoaykTax. 4. [lomyueHue u cBOHCTBA alleTHIICHA.
5. O3nakomienue ¢ koyuteknueit «HedTs u mpoayKThl ee mepepaboTKm.

KounrpoabsHas padora 1. YriieBo1opossl

Tema 3. Kuciaopoacogepxamye OpraHMYeCKHeCOeIWHEHUS] W MX MPUPOAHBbIE
HCTOYHUKU
(114)

EnvHCTBO XMMHYECKOW OpraHu3alyy >KUBBIX OPraHU3MOB. XHMMUYECKHUH COCTaB JKHUBBIX
OpraHU3MOB.



Conuptsel. Ilonydyenune »dTaHonma OpOXKEHHEM TIIIOKO3bI M THIpaTaluedl dSTUIICHA.
['unpokcunpHas Tpymna Kak (QyHkuuoHanbHasg. IlpencraBieHre o BOJOPOAHON CBSI3H.
XUMHUYECKUE CBOMCTBA ATAHOJIA: TOPEHHE, B3aUMOJICHICTBHE C HaTpUeM, 00pa30BaHUE MPOCTHIX U
CIOXHBIX 3(UpOB, OKUCIEHHE B anbaerui. [IpuMeHeHue 3TaHONA HA OCHOBE CBOMCTB. AJl-
KOT'0JIN3M, €T0 IOCIEACTBUS U IPEAYIPEKICHUE.

[loHsaTHe O TpeAeNbHBIX MHOTOATOMHBIX CHHpTax. [JMIEpUH Kak IpeICTaBUTEIb
MHOT'0AaTOMHBIX crnupTOB. KauecTBeHHass peakuuss Ha MHOTOATOMHbIE cnupThl. [IpuMeneHue
JIMLEPUHA.

Kamenunbsit yrounb. ®enon. Kokcoxumuueckoe Mpou3BOACTBO U €ro MPOIAYKIMA.
[Tonyuenue ¢eHona KOKCOBaHMEM KaMEHHOTro yriii. B3anmmHoe BIMSHHE aTOMOB B MOJIEKYIe
deHona: B3aMMOJEUCTBHE C THAPOKCUIOM HATpUs M a30THOW kuciotoi. [lonmmkoHaeHcamws
denona ¢ dopmanpaerunoMm B (eHomopopMampaeruaHylo cmoiy. IlpuMmenenune ¢deHona Ha
OCHOBE CBOMWCTB.

Ansneruns. I[lonmydyeHue anbpAeruioB OKUCICHUEM COOTBETCTBYIOLIMX CIUPTOB.
XVUMHYECKHE CBOWMCTBA  aJbJAETUAOB: OKHUCIEHHME B COOTBETCTBYIOILYIO KHUCJIOTY H
BOCCTAHOBJICHHE B COOTBETCTBYIOWIUI ciupT. [IpuMeHenue Gopmanbaeruia u are- TajlibIeruaa
Ha OCHOBE CBOWCTB.

KapGounoBbeie kucaotTbl. Ilomyuenue KapOOHOBBIX KHCIOT OKHUCJICHHEM
albACTUIOB. XUMHUYECKUE CBOMCTBA YKCYCHOM KHCJIOTHI: OOIIME CBOMCTBA C HEOPTraHUYECKUMU
KHUCIIOTaMU U peakuus dTepuduxanyu. [IpumMeHeHrne yKCyCHOM KHCIOTHI HA OCHOBE CBOMCTB.
Bricime xupHbIe KUCIOTHI HA TPUMEPE MATTbBMUTUHOBOM U CTEAPUHOBOM.

Cnoxueie oS¢pupsr u xupsl. IllodydeHue CcIoxHBIX 3(UPOB peakuen
stepuukanmn. CiaoxHbIe Y3PUPHI B IPUPOJIC, UX 3HAUYCHHE. [I[puMeHeHue CI0XKHBIX 3(PHUpPOB Ha
OCHOBE CBOWCTB.

XKupsl kak cinoxHble 3(QUpbl. XUMHUYECKHE CBONCTBA >KMPOB: TUAPOIHU3 (OMBUICHUE) U
TUAPUPOBAHUE KUAKUX KUPOB. [[ppuMeHeHne KupoB Ha OCHOBE CBOMCTB.

Y riueB o bl YIIeBoIbl, UX KIaCCU(PUKALUA: MOHOCaxXapubl (TJIOKO3a), IUCaXapuibl
(caxapo3a) u moJucaxapuabl (Kpaxmal U HeJUTio03a). 3HaueHUE YTIIeBOAOB B KUBOHM MpUPOJIE U
B )KM3HU YEJIOBEKa.

I'moko3a — BeEIIECTBO C JABOWCTBEHHOH (YHKIHMEH — albJeruJI0CIUPT. XUMHYECKHE
CBOICTBa TJIIOKO3bI: OKHCIIEHUE B IIIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, OpOsKeHUE
(MOOYHOKHCIIOE U cUpTOBOE). [IprMeHeHue riaroKo3bl Ha OCHOBE CBOMCTB.

JHucaxapunel 1 nonucaxapupl. [loHATHE 0 peakuMsIX MOJMKOHAEHCALWU U THAPOJIM3a Ha
MpUMepe B3aUMOIIPEBPALICHUI: TJIFOK03a - IOJIUCAXAPUL.

Jemoncrpanun. OxucieHue cnupTa B anpaeruj. KauecTBeHHas peakiys Ha MHOTOAaTOMHbBIE
cnupthl. Komnekuus «KaMeHHbIN yroib U IPOAYKThI €ro
nepepaboTku». PacTBopuMocTh (heHosla B BOjie IIpU OOBIYHOW TeMIiepaType U MPU HarpeBaHUH.
KauecTBeHHbIe peakiuu Ha QeHom. Peakius «cepeOpsHOTO 3epKanay albJIeruI0OB U TIIOKO3bI.
OxucneHue anbJIeruioB U IIOKO3bI B KUCIOTHI ¢ ToMolibio ruapokcuaa menu (II). [onydenne
YKCYCHO-3TUJIOBOTO M YKCYCHO-M30aMmiioBoro 3¢upoB. Kosmnekuus >¢QupHbIX Maced.
KauecTBeHHas peakuys Ha Kpaxmal.

JlabopaTopubie onbiThl. 6. CBolicTBa 3TMiOBOro cmnupra. 7. CBolcTBa riuiepuHa. 8.
CroiictBa dopmanpaeruma. 9. CpoiictBa ykcycHou kuciotbl. 10. CsoiictBa xupoB. 11.
CpaBHEHHE CBOWMCTB pacTBOPOB MbLIa U CTHUpaJIbHOro nopoiuka. 12. CpoiicTBa riatoko3bl. 13.
CBolicTBa KpaxmMaa.

Kounrpoabsnas patdora 2. Kucnopoacoaepskaiiue opraHu4ecKkue CoeIMHEHUSI.

T e m a 4. A3oTcoaep:Kaiime coeJMHEHUsIH UX HAXO0K/IeHne B skuBoii mpupone (5 u)

AMunsb. [lorstue 06 amunax. [lomyueHue apomMaTHUecKOro amMHHA — aHWUJIMHA — U3
HUTPOOEH3071a. AHWIIMH KaK OpraHn4Yeckoe ocHOBaHME. B3auMHoe BiMsSHUE aTOMOB B MOJIEKYJIe
AHWIMHA: OClIa0JICHHe OCHOBHBIX CBOWMCTB M B3aMMOJIEHCTBHE ¢ OpoMHOM Bojoii. [Ipumenenue
AQHUJIMHA HA OCHOBE CBOMCTB.



AMUHOKHC IO T bl. [lonydeHne aMUHOKHCIIOT U3 KapOOHOBBIX KHUCIOT U THAPOIH3OM
OenkoB. XMMHUYECKUE CBOMCTBA aMHMHOKHCIOT KaK aM(OTEPHBIX OPraHUYEeCKHX COEIMHEHUH:
B3aMMOJIEMCTBUE CO WLIEJIOYAMU, KUCIOTAMU M JIPYr C APYroMm (peakuus MOJUKOHAECHCALUN).
[lentuaHas cBs3b 1 nonunentuabl. [IpyumMeHeHne aMuHOKHUCIOT HA OCHOBE CBOMCTB.

benxwu. Ilomyuenne OenKOB peaknued MONMKOHACHCAIIMM AaMHHOKHUCIOT. llepBuuHas,
BTOpUYHAs U TPETUYHAs CTPYKTYphl OelkoB. XHUMHYECKHE CBOMCTBa OEJIKOB: TOpEHHE,
JIeHaTypalus, TUAPOJIU3 U IIBETHBIC peakunu. bruoxumudeckne GyHKINU OCIKOB.

['eneTnyeckas CBSI3b MEXKIy KJIACCAMH OPIAHUYECKUX COCIMHEHUM.

JdemoncTpanuu. B3auMmonelcTBue aMMHaka M aHWIMHA C COJIIHOM KuUCiIOTOM. Peaknus
aHWIMHA ¢ OpoMHOI BOJOM. JloKa3aTenbCcTBO HadMuusa (PYHKIHMOHAIBHBIX TPYII B pacTBOpax
aMHHOKUCIOT. PacTtBopenme u  ocaxaenue OenkoB. L[BeTHble peakuun  OEJKOB:
KCaHTONPOTEHHOBasi U OumypeToBas. ['opeHne NTUYbETO Mepa U LepcTssHOM HUTU. Monenb Mo-
nexkynsl JIHK. Ilepexonbl: 3TaHON -»- 3THIIEH STHICHIJIMKOJb- ATHICHrIUKOAAT Menu (II);
3TaHOJI -3TaHalb - 3TAHOBAsl KUCIIOTA.

JladopaTopHble onbIThl. 14. CBOMCTBA OCIKOB.

IIpakTuyeckasi padora — 1. MineHTuduKaIus opraHudeCKUX COCTMHCHHM.

T ema5. buosiornyeckn akTUBHbIeOPraHuveckue coequHenus (3 u)

® e pw™meHT . OepMEeHTH Kak OHMOJIOTMYECKHE KaTalnM3aTOpbl OENKOBOW MPHUPOBI.
Ocobennoctr GpyHKIMOHUPOBaHUS (hepMeHTOB. Poiib ()epMEHTOB B KU3HEEATEIBHOCTH YKHBBIX
OpPraHM3MOB M HAPOJHOM XO3SIICTBE.

Burtamuue. Ilomatue o ButamuHax. HapymeHus, cBsi3aHHbIE C BUTaMHHAMU:
ABUTAMHMHO3bl, TUIIOBUTAMUHO3bl U TUIEPBUTAMUHO3bl. Butammn C Kak mnOpeacTaBUTENb
BOJIOPACTBOPUMBIX BHUTAMHUHOB M BHMTaMHUH A Kak NpPEICTaBUTENb >KUPOPACTBOPUMBIX
BUTAMHUHOB.

I'opmousl. lloHATHE O TOPMOHAX Kak I'yMOpPaJbHBIX PETYNIATOPAX JKU3HEACSATEIBHOCTH
JKUBBIX OpPraHuW3MoB. VMHCYIHH W aJpeHaluH Kak MpeacTaBuTenu ropmoHoB. [Ipodunaktrka
caxapHoro auabera.

JlexapcTBa. JlekapcTBeHHass XUMHS: OT UAT- POXMMUU O XUMUOTEpAnUU. ACHUPHH.
AHTHOMOTHKM U nucOakTepruo3. Hapkornueckue BemiectBa. Hapkomanus, 6opnOa ¢ Hell u
npodHIaKTHKA.

JdemoHcTpanuu. PasnoxeHue INEpoOKCHIa BOJOPOJA Karajga3oM ChIPOTO MscCa M ChIPOTO
kaprodensa. Komnekuns CMC, coxpepkamux sH3uMbl. Mcnbitanue cpeabl pactBopa CMC
UHAMKaTOpHOU Oymaroil. Mmmoctpanuu ¢ GpoTorpadusiMu AKUBOTHBIX C Pa3IMYHBIMU (HopMaMu
aBUTaMMHO30B. Kosekuus BUTaMHHHBIX TpenapaTtoB. McmbeiTaHue cpeasl  pacTBopa
aCKOpOMHOBOW KUCJIOTHI MHIUKATOPHOM Oymaroi. VcnbiTaHne anteqyHoro npenapara UHCYJIMHA
Ha Oemnok. [lomamrnsis, nabopaTopHas 1 aBTOMOOUIIbHAS anTeyKa.

T e m a 7. UcKycCTBeHHbIE H CHHTEeTHYECKHeNnoiuMepsbI (3 u)

MckyccTBEeHHB €N OIHUME D bl. [lolyueHre HCKYCCTBEHHBIX IOJIMMEPOB, KaK
MPOJAYKTOB XUMHUYECKOW MOAM(UKALUU MPUPOAHOTO IMOJIUMEPHOro ChIphsi. VcKyccTBeHHBIE
BOJIOKHA (alleTaTHBIN 1IENK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHE.

CuHTEeTHYECKHENMOTuM e p bl [lomydeHne CHHTETUYECKHUX MTOJIMMEPOB PEAKIIUAMU
MOJIMMEPU3ALMN U NOJUMKOHAeHcauuu. CTpyKTypa IOJIMMEPOB: JUHEHHAs, pa3BEeTBICHHAs U
IIpOoCTpaHCTBEeHHAs. lIpencraBuTenn CHHTETHMYECKMX IUIACTMACC: MOJUATWIEH HHU3KOIO H
BBICOKOI'O JIaBJIEHUS, MOJIUIIPONIUIIEH U MOJIMBUHWIXJIOpUJ. CHHTETUYECKHE BOJIOKHA: JIABCAH,
HUTPOH U KarpoH.

Jdemoncrpanun. Komnekuus niuactMace U uU3fennid U3 HuX. KoJuleKnuu MCKYyCCTBEHHBIX M
CUHTETUYECKUX BOJIOKOH W W3JE€NUM U3 HHUX. Pacro3HaBaHuE BOJIOKOH IO OTHOIICHHUIO K
HarpeBaHUIO0 U XUMUYECKUM PEaAKTHBAM.

JlaGopaTopHble onbIThl. 15. O3HaKoMIIeHHE ¢ 00pa3IlaMu TIacTMAcC, BOJJOKOH U Kay9yKOB.

IIpakTnyeckas padora — 2. Pacro3HaBaHue TIACTMACC M BOJIOKOH.

HTorosasi KOHTpPOJIBLHAsA padoTa.



11 KJIACC (OBILIAS XM S)
(1 g B HEnemto, Bcero 34 u)

Tema 1. Ctpoenue atoma u nepuoaundeckuii 3axon JI. U. Menneneena (3 1)

OcCcHOBHBIE CBEJAEHHUSA O CTpPOEHHH artoma. SAapo: NOPOTOHBI U
HEUTpOHBI. M30TOmBI. DJEKTPOHBI. DJEKTpOHHAsA 000J04YKa. DHEPreTUYECKHH YpPOBEHD.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX O000JIOYEK aTOMOB JJIEMEHTOB 4-r0 W 5-TO TEPUOOB
nepuoanuecko cucrembl J[. WM. MenneneeBa (mepexonHbix diemeHTOB). Ilonstue 00
OpOUTAIISAX. S- U P- OPOUTATU. DIEKTPOHHBIE KOHPHUTYPAIIUH aTOMOB XHMHYECKUX JIEMEHTOB.

[Tepuonuueckuit 3akon . . MenneneeBa B CBE€TE YYECHHUS
o ctpoeHuu atoma. Otkpsitue J. . MenaeneeBbIM Iepuoin4ecKoro 3aKoHa.

[lepuoanueckas cucremMa xumudeckux snemeHToB [[. M. MenneneeBa - rpaduueckoe
OTOOpaXEHHE MEPUOTUYECKOTO 3aKoHA. Du3nyeckuili CMBICT MOPSIKOBOTO HOMEpa 3JIEMEHTA,
HOMEpa Nepuojia U HOoMepa rpymnnbl. BaneHTHbIe 37€KTpoHBI. [IpuunHBI U3MEHEHHUsI CBOMCTB
AJIEMEHTOB B MIEPUOJIAX M IpyIIax (TJIaBHBIX MOATPYIIaX).

[TonoxeHnue BoOpOJa B MEPUOAMYECKON cUCTEME. 3HAaYEHUE MEePUOJUYECKOr0 3aKOHA U
MEPUOJNYECKON CUCTEMBI XUMUYECKUX 3jieMeHTOB Jl. M. MenaeneeBa /sl pa3BUTUS HAyKH U
MNOHUMAaHUS XUMUYECKON KApTUHBI MUPA.

JemoncTpanuu. PaznmuHpie GOpMBI MEPHOAMYECKON CHUCTEMBI XMMHYECKHX JJIEMEHTOB
J. 1. Menaeneena.

Jladoparopublii onbIT. 1. KoHCTpynpoBaHue mNepuoAMYECKOW TaOJHUIBI SJIEMEHTOB C
HCII0JIb30BAaHUEM KapTOYEK.

Tema 2. Ctpoenue BemectBa (14 u)

NonHaga xumMmuueckas cBS3b. Katuonsl u anuonsl. Kiaccugukanus noHOB.

Honnble KpucTamnieckue pemerky. CBONCTBa BEIIECTB C 3TUM TUIIOM KPUCTAJTIMYECKUX
pELIETOK.

KoBaneHTHas XUMHUYECKAICB 3 b. JINEKTPOOTpULIATENBHOCTD. [lonspHas u
HENoJIsipHasi KOBAJIEHTHBIE CBS3M: JHUIOJb, MHOJSPHOCTh CBSA3M U MOJSPHOCTH MOJIEKYIIBI.
OOMEeHHBI# M JIOHOPHO-AaKLENTOPHBI MEeXaHU3Mbl O0O0pa30BaHMs KOBAJEHTHOH CBS3H.
MounekynsipHble U aTOMHBIE KpUCTaJUIMUecKue peuieTkd. CBoMCTBAa BEIIECTB C 3TUMHU THUIIAMU
KPUCTAJTIMYECKHUX PELIETOK.

Mertannauueckass XumMuueckas ¢ B s 3 b. OCOOEHHOCTH CTPOEHMSI aTOMOB
METaJIJIOB. MeTajuinueckass XUMUYECKasi CBA3b U METaJUNIMYecKas KpUCTaJIMYecKas PelIeTKa.
CBolicTBa BEIIECTB C ’TUM TUIIOM CBSI3H.

Bonopoanas XUMHUUYECKasd CBSA3b. MexmonexynspHas "
BHYTPUMOJIEKYJISIpHAsE ~ BOJIOPOJAHAs CBSI3b. 3HAUEHHWE BOJOPOJHOM CBS3M Al OpraHU3aluu
CTPYKTYp OMOIIOJIMMEPOB.

[a3000pa3HoOe COCTOSIHHUE BelmecTBa. Tpu arperatHbIX COCTOSHUS BOJIBI.
OcobeHHocTu cTpoeHus ra3oB. MoJsipHbI 00beM Ta3000pa3HBIX BEIIECTB.

[Tpumepsl Ta3000pa3HBIX MPHUPOJHBIX CMECEW: BO3AyX, MPHUPOAHBIN ra3. 3arps3HeHHe
aTMocdeps! (KUCIIOTHBIE JJOXK/IU, TAPHUKOBBIN 3¢ deKT) u 60pbbda ¢ HUM.

[IpencraButenu ra3000pa3HBIi BEIIECTB: BOJOPO, KUCIOPO, YIIACKUCIBIN ra3, aMMHUak,
stuieH. X nonydenue, coOupanue U pacro3HaBaHue.

XKunkoe coctosnume BemnrectBa. Boma. [lorpebrmenue Bombl B OBITY U Ha
npou3BojcTBe. JKeCTKOCTh BOABI M CIOCOOBI €€ ycTpaHeHus. MHHepajabHbIE BOJIBI, WX
HCIIOJIb30BAaHUE B CTOJIOBBIX U JIeUeOHbIX LesaX. JKUAKNe KpUCTauibl U UX PUMEHEHHE.

TBepnoe cocTossHHUE BemecTBa. AMOpdHbBIE TBEpbIC BELIECTBA B IPUPO/IE
Y B )KM3HM Y€JIOBEKA, X 3HAUYCHUE U IpUMeHeHne. Kpucraiinieckoe CTpOCHHE BEIECTBaA.

HNucnepcusie cucrtembl. [lonsatue o nucnepcHbix cucremax. JlucnepcHas Qasa
U JUcrepcuoHHas cpeaa. Knaccudukamus AUCIEepCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro



COCTOSIHUSL JTUCIEPCHOM Cpeapl M AUCIEPCHOHHOHM (aspl. ['pyboaucnepcHble CHUCTEMBI:
SMYJBCUU, CYCIICH3UH, a3P030JI1. TOHKOIMCIIEPCHBIE CUCTEMBI: T'eJI U 30JIH.

CocrTas BeUeCcTBAa u cmecen. BemecrBa  MOJEKYISIPHOIO U
HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

[TonsiTve «H0as» U €€ pa3HOBUJHOCTU: MaccoBasl (J10Jisl 3JIEMEHTOB B COEIMHEHUH, J10JIs
KOMIIOHEHTa B CMECH - JOJsI IpuUMeced, JO0Js PacTBOPEHHOI'O BEIeCTBA B PacTBOpE) U
oObemHas. /{011 BbIXOAA IPOAYKTA PEaKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

JemoHcTpanuu. Mojenb KPUCTAUIMYECKOW pEIIeTKH Xxjopuaa HaTpus. OOpa3ibl
MUHEpPAJIOB C MOHHOM KPHUCTAIUIMYECKOM  pEIIeTKOM: KanbluTa, ramura. Moxenu
KPUCTAJUTMYECKUX PEIIETOK «CYXOro JibJa» (MiIu nojaa), ainMasa, rpadura (Miau KBapiia).

Monens monexynst JJHK. O6pasnsl mnactmace (dheHonaodopManbaeruanble, TOInypeTaH,
MOJIUATHUIICH, TOJUIIPONUIICH, MOJUBUHWIXJIOPUA) U u3fenus u3 Hux. OOpasubl BOJIOKOH
(mepcTh, 1IENK, alleTaTHOE BOJOKHO, KalpoH, JaBCaH, HEHJIOH) W u3nenus u3 Hux. OOpasibl
HEOPraHMYECKUX TMOJIUMEpPOB (cepa IUIacTHYecKas, KBapll, OKCHJ aJTIOMUHUS, MPUPOIHBIC
ITIOMOCHIIMKATBI). Mojens MOJspHOro oObema ra3oB. Tpu arperaTHbIX COCTOSIHUSI BOJIBL
OO0pa3upl HAKUNK B YallHUKE U TPyOax IEHTPAIbHOTO OTOIIEHUS. JKeCTKOCTh BOABI U CIIOCOOBI
ee ycrpaneHud. [Ipubopsl Ha xuakux kpucramiax. O6pasipl pa3IMuHbIX AUCIEPCHBIX CHUCTEM:
AMYIBCUH, CYCIIEH3UH, adpo3oieii, reneit u 3omnei. Koarynsamus. Cunepesuc. Dpdext Tunnamns.

Jladoparopubie onbIThl. 2. OnpenencHue TUIa KPUCTALTHYECKON PEIIeTKH BEIEeCTBA U
OIMKCaHUEe ero CBOMCTB. 3. O3HAKOMIIEHHE C KOJUICKI[MEH MOJUMEPOB: IJIACTMACC U BOJOKOH U
u3enust u3 Hux. 4. VcnblTaHue BOAbI Ha JKECTKOCTh. YCTPAaHEHHE >KECTKOCTH BOJABL. 5.
O3HakoMJIEHHE ¢ MUHEPATLHBIMU BoAaMHu. 6. O3HaAKOMIIEHUE C TUCTIEPCHBIMH CHCTEMaMH.

IIpakTnyeckas padora Nel. [lonydyenue, coOupanue u pacro3HaBaHUE Ta30B.

KonTtpoabnas padora Nel. Ctpoenne BemecTBa.

Tema 3. Xumnueckue peakuuu (8 y)

Peaxnuu, wunymue ©Oe3 HU3MEHEHHUsS cocTaBa BEIECTB.
AmloTponuss W aUIOTPONHBIE BUAOM3MEHEHUs. [IpuuMHBI amnoTponMu Ha IHpUMEpE
MoauduKaiuil Kucaopoaa, yriaeposa u ¢hochopa. O30H, ero OMOIOTHYECKAS POJIb.

H30Mmepbl 1 U30MepHusl.

Peakxnuum, maymue ¢ HU3MEHEHHUEM cOCTaBa BelecTB. Peakuun
COEIMHEHUS, Pa3JI0KEHHs, 3aMELICHUs] U OOMEeHa B HEOPTaHWYECKOM M OpPraHm4ecKol XMMHHU.
Peakiun 5k30- W 3HJIOoTepMHYeckHue. TemnoBoil >(PQeKT XUMHUYECKOW peakuuu u
TEPMOXUMHUYECKHE YypaBHEHMs. Peakiuu ropeHus, Kak YacTHBIA Cilydail 3K30TEpMHUYECKHX
peaKuui.

CkopocTp XuMHYecKONH peaknuu. CKOpOCTh XUMHUYECKOW pEAKIUU.
3aBUCHUMOCTb CKOPOCTH XUMHYECKOW pEaKUUM OT NPUPOIBl PpEarupyrolux BEILECTB,
KOHIEHTpAllUU, TeMIEepaTyphl, IUIOMAAN MOBEPXHOCTH CONPUKOCHOBEHHS W KaTalu3aropa.
Peakuuu romo- m rereporeHsble. [loHsTHE 0 KaTanm3e M KaTanu3aropax. DepMeHTH Kak
OHOJOTHYECKHE KaTau3aTOPbl, 0COOEHHOCTH UX (YHKIIMOHUPOBAHMUS.

OOpatumMocTh XHUMHYEeCKHX peaknuit. HeoOparumble u obpaTumble
xumuueckne peakiuu. COCTOSHME XUMHUYECKOrO pPaBHOBECUS IS OOpAaTUMBIX XUMHYECKHX
peakuuidi. CriocoObl CMEIIeHHsT XMMHMYECKOTO PaBHOBECHsI Ha IpHMEpPEe CHHTE3a aMMHaKa.
[TonsiTe 00 OCHOBHBIX HAyYHBIX NMPUHIUIAX MPOU3BOJACTBA HA MPUMEpPE CHHTE3a aMMHaKa WU
CEpPHOM KUCIIOTBHI.

Ponp Boab B XMMHUUYECKOUN peakuuu. MctuHHble pacTBOpBL. PacTBOpHMOCTE 1
KJaccu(uKalusi BEIIECTB [0 3TOMY MPHU3HAKY: pacTBOPUMBIC, MAaJOpAacCTBOPHUMBIE U
HEpPacTBOPHUMBIE BEILIECTBA.

ONEKTPONUTBl W HEINEKTPOJUTHI.  DJIEKTPOJUTHYECKass nucconuanusa. Kuciorsl,
OCHOBAHUS U COJIA C TOYKH 3PEHUS TEOPUH IIEKTPOJUTUUECKON JUCCOLMALIMH.



XVMHYECKUE CBOMCTBA BOJbI; B3aUMOACHCTBHUE C METAJIJIaMH, OCHOBHBIMHU U KHCJIOTHBIMU
OKCHJAMHM, pa3lio)keHHe U oOpa3oBaHHe KpUCTAJUIOTHApATOB. Peakuuu ruapatanuu B
OPraHU4EeCKON XUMHH.

l'maponus OpraHMYecKHMX M HEOPTaHHUUYECKUX COCJHUHEHHUH.
HeoOpaTtumslii ruponaun3. OOpaTUMbIi THAPOIU3 CONEH.

['uaponn3 opraHMYecKUX COCAMHEHUH U €ro MpPaKTHYeCKOe 3HAYCHHE JUIS TOTY4YECHUS
TUAPOJIM3HOIO CIHpTa W MbUIa. buosornueckas posib THApOJAM3a B IJIACTUYECKOM U
SHEPreTU4ecKoM OOMEHE BEIIECTB U YHEPIHH B KIIETKE.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. Crenenb
okucienua. OmnpeneneHue CTENEHU OKUCIeHUs 1o ¢Gopmyne coenuHeHus. llonstue o006
OKHUCJIUTEIbHO- BOCCTAHOBUTEIBHBIX peakuusax. OKHUCIEHUE U BOCCTAHOBJIEHUE, OKUCINUTEIb U
BOCCTaHOBUTEb.

DNEeKTpPONU3. OJEKTPOJIU3 KaK OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIN IpoIiecC.
DNEKTPOJIN3 PacIiaBOB U PACTBOPOB Ha MpUMepe xyopuaa Hatpus. [IpakTuueckoe npuMeHeHue
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYyUEHUE aTIOMUHUS.

Jemoncrpanuu. IlpeBpamenue kpacHoro ¢ocdopa B Oenbiii. O3oHatop. Mogenu
MOJIEKYJ H- OyTaHa W M300yTaHa. 3aBHCUMOCTh CKOPOCTH PEAKIMH OT MPUPOABI BEIIECTB Ha
npuMepe B3aUMOJACWCTBHUS PACTBOPOB PA3TUYHBIXKUCIOT OJUHAKOBOW KOHIEHTPALUU C
OJINHAKOBBIMH TI'paHyJlaMU LIMHKA ¥ B3aUMOJCHCTBUSAOIMHAKOBBIX KYCOUYKOB Pa3HBIX METAJJIOB
(MarHusi, HUHKA, JKee3a) C CONSHOM KUcaoToil. B3aumopeiicTBre pacTBOPOB CEPHOM KUCIOTHI C
pacTBopaMu THOCYJlb(ara HATPUS Pa3TUYHOW KOHIIGHTPAMU | TeMmmeparypbl. Mojenb
KUTISIIEro cjos. Pa3noxkeHwe mnepokcuaa BOIOPOAAa C TMOMOINBIO Karanu3aTopa (OKcuua
mapranna (IV)) m kxartamasel celporo msica u ceiporo kaprodens. Ilpumepsr HeoOpaTHMBIX
peakiuii, uAyIMHUX ¢ 00pa3oBaHUEM OCaJlKa; Ta3a WK BOJbl. B3aumoneicTBrE TUTHS U HATPUS C
Bojoit. [Tonmyuenue oxcuna gocdopa (V) u pacTtBopeHre €ro B BOJE; UCHBITAHUE MOTYYEHHOTO
pactBopa jakmycoM. OOpaslbl KpUCTAJUIOrHApaToB: McnblTaHue pacTBOPOB 3JIEKTPOJIUTOB U
HEJJIEKTPOJIUTOB Ha MpeaMeT Aiicconuanui. 3aBUCHUMOCTb CTENEHH DJIEKTPOIUTHUECKON
JMCCOIMALMU YKCYCHOM KHMCJIOTBI OT pa30aBieHus pactBopa. ['miaponns kxapOuaa KajbIHsl.
['unponu3 xkapOOHATOB LIENOYHBIX METAIJIOB W HUTpaToB IMHKA uiau cBuHua (II). Tlomyuenue
MbuIa. [IpocTelmme OKMCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKLMHU; B3aUMOJECHCTBHE LMHKA C
COJITHOW KHCJIOTOM | ene3a ¢ pactBopoMm cynbdara memu (II). Mopens snextponmsepa.
Mogenb 27€KTPONU3HON BaHHBI ISl TOJIY4E€HUS aTFOMUHUS.

JlabopaTopHbie onbIThbl. 7. Peakius 3aMelIEHUSMENN KEJIE30M B PacTBOPE MEIHOTO
Kynopoca. 8. Peakium, naymue ¢ obpazoBaHueM 0cajika, ra3a u Bojsl. 9. IlonaydyeHnue kucnopona
pasiokeHueM MepoKcuia BOJOpPOJAa ¢ MOMOIIbl0 okcuaa Mmapranua (IV) m karamasel celporo
kaprodens. 10. ITonyuenne Bomoposa B3aMMOAEHCTBUEM KUCIOTHI ¢ HMHKOM. 11. Pazmuunble
CIIy4au THAPOJIU3a COJICH.

KonTpoubnas padora Ne2. Xumuueckue peakuuu

Tema 4. BemecrBa u ux cBoiictsa (9 4)

MeTannsl. B3auMmozaeiicTBue METaUIOB C HEMETaUIaMH (XJIOpOM, CEpol U
KHCJIOPOJIOM). B3ammoieiicTBHE MIEIOYHBIX IIEJIOYHBIX M MIEJIOYHO-3€MEbHBIX METAJLIOB C
BOJOM. DJEKTPOXUMHYECKUN psii HANpsDKEHUH MeTauioB. B3aumopeilcTBue MeTamuioB ¢
pacTBOpaMHM KHUCJIOT W COJed. AJIIOMHUHOTEpMUS. B3aumMmojelcTBue HaTpusi C 3TaHOJIOM M
dbeHomoMm.

Koppo3sus metamios. [IoHsATHE 0 XUMHUYECKON U 3JIEKTPOXUMHYECKOW KOPPO3UU METAIIOB.
Croco0BbI 3aIUTH METAIOB OT KOPPO3UH.

Hewmetanns. CpaBHUTETbHAS XapaKTEPUCTUKA TajJOTEHOB KaKk Han0oJIiee TUITUYHBIX
npejacTaBuTenel HemeTaiwioB. OKHCIHUTENbHBIE CBOMCTBA HEMETAUIOB (B3aMMOJCHCTBUE C
MeTaJulaMH W BOJOPOJIOM). BoccraHoBUTENbHBIE CBOWCTBA HEMETA/UIOB (B3aMMOJICUCTBHE C
0oJee IIEKTPOOTPUIIATEILHBIM HEMETAITIAMH U CJIOKHBIMHU BEIIECTBAMU-OKUCITUTEIISIMU ).



Kucnors Heoprammuyeckue u opranumueckue. Kiaccupuxamms
KHCI0T. XMMHYECKHE CBOMCTBA KHUCJIOT: B3aUMOACHCTBHE C METaNIaMH, OKCHJAMU METaJlIOB,
TUAPOKCUJAMH METAJUIOB, COJIIMH, criupTamu (peakuus stepudukanuu). OcoOble CBOHCTBA
A30THOM M KOHLEHTPUPOBAHHON CEPHOU KUCIIOTHI.

OcHOBaHUSA HeoOpramumdeckue U opranumuyeckue. OCHOBaHMS, UX
Kjaccuukanusa. XUMHYECKHE CBONCTBA OCHOBAaHHUI: B3aMMOJEWCTBUE C KHUCJIOTaMH,
KHCJIOTHBIMH OKCUAAMH U COJIsIMU. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAaHUM.

Conu. Knaccubukauus coneii: cpenHue, KUCiIble U OCHOBHbIE. XUMUYECKUE CBOMCTBA
COJIEN: B3aMMOJICMCTBHUE C KUCIOTaMHU, LIEJI0YaMH, METaJJIaMU U cosisiMu. [IpencraBurenu cosei
W HMX 3HAa4YCHWE. XJIOpUJ HATpus, KapOoHar Kanblus, (ocdar kampuus (CpeaHue CoOJu);
TUIPOKapOOHATHI HATPUS U aMMOHUs (KUCIbIe coun); Tuapokcokapoonar meau (II) - mamaxut
(ocHoBHas coub). KauecTBeHHbIE peakliuy Ha XJIOPHUA-, Cylb(aT-, 1 KapOOHAT-aHUOHBI, KATHOH
aMmMoHus, katronsl xxenesa (1) u (III).

'eneTuueckas CBsSI3b MEXJAY KJIacCaMHM HEOPraHUYECKUX U
OpraHUYECKUX coegUuHEeHUUN. [loHATHE O TE€HETUYECKON CBA3UM M TE€HETUYECKUX
psagax. ['eHermyeckuii psn Meramna. [eHermyeckuit psag  Hemeramia. (OcoOeHHOCTH
TEHETUYECKOTO Psifia B OPraHUYECKON XUMUH.

Jemoncrpanuu. Komnekius o6pa3ioB MetamwioB. B3anmozeiicTBie HaTpusi U CypbMBI C
XJIOpOM, >Kele3a ¢ cepod. ['opeHme marHusi U ajJlOMUHHS B Kuciaopojae. B3aumopeiicTBue
HIEJIOYHO3EMEBHBIX METANIOB C BOJOH. B3ammopeiicTBue HaTpusi € 3TaHOJIOM, LMHKA C
YKCYCHOM KUCJIOTOW. AMIOMUHOTEPMUA. B3auMoaericTBue MEAN ¢ KOHLIEHTPUPOBAHHON a30THOM
KUCIIOTOM. Pe3ynbrarel kKoppo3uu MeTaisioB B 3aBUCHMOCTHM OT YCJIOBUM €€ INpPOTEKaHUS.
Komnmeknust 006pasioB HemeTauioB. B3anMojelicTBHE XJIOPHOH BOJBI C PAacTBOPOM Opomma
(vogunma)  kamua.  Komjekius — OpPUPOTHBIX  OpraHMYeCKHX  KUCIOT.  Pa3baBneHue
KOHILEHTPUPOBAHHOMN cepHOI'KMCIO0ThL. B3auMonelicTBue KOHIEHTPUPOBAHHON CEPHOM KHCIIOThI
C caxapoMm, HeJToa030d u MEabo. OOpasibl MPUPOAHBIX MHHEPATIOB, COAEPKAIIUX XJIOPH]
HaTpus, KapOoHaT Kaiblus, ¢ocdar Kampius u rugpokcokapbonHatr meau (II). OOpazibl
MUIIEBBIX MPOIYKTOB, COJEPKAIINX THAPOKAPOOHATHI HATPHUS U aMMOHHS, UX CIMOCOOHOCThH K
paslioKeHuIo Mpy HarpeBaHuu. ["amenne coapl ykcycoM. KauecTBeHHBIE peakiiuy Ha KaTHOHBI U
AQHUOHBI.

JlabopaTopubie ombIThbl. 12. VcnbiTaHue pacTBOPOB KHCIIOT, OCHOBaHMM M coiiel
uHauKaropamu. 13. B3aumopeicTBUE CONSHOM KHUCIOTBI M pacTBOpa YKCYCHOM KHCIOTHI €
MeTtayiamu. 14. BzaumopeicTBue COJSHOW KHCIOTBI M pacTBOpa YKCYCHOM KHCIOTHI C
OoCHOBaHUsIMU. 15. BzaumojnelcTBHe COJIIHOM KHUCIOTBI M PAcTBOpPAa YKCYCHOM KHCIOTBI €
comsiMu. 16. [lonmydyeHue u cBoiicTBa HEPaCTBOPUMBIX CHOBaHUUl. 17. I'maponus xJopujaoB u
areTaToB MICJIOYHBIX MeTauioB. 18. O3HakoMJieHHWE C KOJUICKIIUSMH: a) METaJIoB; O)
HEMETAIUIOB, B) KHCIOT, T) OCHOBAaHW, J) MHHEpPaIOB M OHOJOTHYECKUX MaTEepUaNIOB,
COJIEpXKAIINX HEKOTOPHIEC COJIH.

IIpakTuyeckas padora Ne2. PemieHue SKCepUMEHTANBHBIX 33/1a4 Ha HICHTU(UKAIIUIO
OpTaHWYECKUX U HEOPTAaHUYECKUX COCTMHECHUM.

Kontpoabsnas padora Ne3. BemecTrBa n ux cBOMCTBa

CucremMa OlleHKH JOCTHKEHHH 00YYAK0IIHXCH

OCHOBHBIM 00BEKTOM OIICHKH IPEIMETHBIX pPE3yJlbTAaTOB SBISETCA CHOCOOHOCTh K
pelIeHnI0 yueOHO-T103HaBaTENbHbIX U Y4eOHO-TIPAKTUYECKUX 3a/1a4, OCHOBAHHBIX HA U3y4aeMOM
y4eOHOM Marepuaie, ¢ HCIOJIb30BaHUEM CIIOCOOOB AEUCTBHUI, pENEeBAHTHBIX COJACPKAHUIO
y4eOHBIX TPEIMETOB.

Jist onucaHus JOCTHXKEHUHM 00yJaromuXxcst 11eIecoo0pa3Ho YCTaHOBUTH ISITh YPOBHEH:

HU3KHUHM — HOHWKEHHBIN — 0a30BBIN — MOBBIIIEHHBIN - BEICOKUN



ba3oBrblil ypoBeHb JOCTHKEHH — OBJIAJICHUE JAHHBIM YPOBHEM SBIISIETCSA JOCTATOYHBIM
JUI TIPOJIOJKEHUSI 0O0y4eHUs Ha cielyroleil cTyneHu o0pa30BaHUs, HO HE MO MPOPHUILHOMY

HaITpaBJICHUIO.
IloBbIlIEHHBIH M BBICOKHIi YPOBHM JOCTHIKCHUSA OTIIMYAIOTCA IIO IIOJTHOTE OCBOCHHA
IJIAaHUPYCMBbBIX PE3yIbTAaTOB, YPOBHIO OBJIaACHU A y‘IGGHbIMI/I I[CﬁCTBHSIMPI u

cOpMHPOBAHHOCTHI0 UHTEPECOB K JIAHHOW HpenMeTHO# o0iacTu. IIpu HaIMYMK yCTOHYMBBIX
UHTEPECOB K Y4eOHOMY MPEAMETY U OCHOBATEILHOM MOATOTOBKH 110 HEMY TaKUE 00Y4YarOIInecs
MOTyT OBITh BOBJCYCHBI B IPOCKTHYIO JCSATEIHLHOCTh IO NMPEAMETY U COPUCHTHPOBAHBI Ha
IPOIOJDKEHHE 00YYEeHHS B CTAPIIUX KIJIACCAX 110 JAHHOMY MPOQUITIO.

Jsl OleHKU AMHAMHUKH (POPMHPOBAHHS MPEIMETHBIX Pe3yJbTaTOB IIEIeCO00pa3HO
(GUKCUpOBaTh M AHAIM3HPOBATH JAaHHbIE O CHOPMHUPOBAHHOCTH YMEHUH W HaBBIKOB,
CHOCOOCTBYIOIIMX OCBOEHHIO CUCTEMATHYECKUX 3HAHUA, B TOM YHUCIIE:

* NEPBUUHOMY O3HAKOMIEHUIO, OmMpabomKe U OCO3HAHUK) Meopemudeckux mooenel u
nousamutl (00IIEHAYYHBIX ¥ 0a30BbIX /IS TAHHOW 00JIACTU 3HAHUS ), CAHOAPMHBIX AN20OPUMMO8
u npoyeoyp;

* 8bIAGIEHUIO U OCOZHAHUIO CYWHOCMU U 0COOeHHOCmell N3Y9aeMBbIX 00BEKTOB, MPOIECCOB
U SIBJICHUH JIGHCTBUTEIBHOCTH (IIPUPOIHBIX, COIUAIBHBIX, KYJIBTYPHBIX, TEXHUYCCKUX U JIp.) B
COOTBETCTBUH C COJEP)KAaHHMEM KOHKPETHOTO YU4E€OHOTO MPEAMETa, CO30aHUI0 U UCNOAb308AHUIO
MoOerieli U3y4aeMbIX 00bEKTOB H MTPOIIECCOB, CXEM;

* BbIAGICHUIO U AHANU3Y CYUECMBEHHBIX U VYCMOUYUBLIX C8A3el U OMHOWEHUL MEXIY
00BEKTaMH U MPOIECCAMHU.

[Tpu 3TOM 00s3aTENBLHBIME COCTABJISIFOIIMMH CHCTEMbI HAKOTUICHHON OIICHKH SIBJISTIOTCS
MaTepHalIbl:

* CIapmosotl OUazHOCMUKU,

* MeMAMuYecKux u umo206blx NPoBePOUHbIX pabom;

* meopueckux pabom, BKItO4ask ydeOHbIC UCCIETOBAHHUS U YI€OHBIE TIPOCKTHI.

Pemenrie o0 AOCTM)KEHMHM WM HE JOCTH)KCHUU TUIAHUPYEMBIX PE3YJNbTaTOB WIU 00
OCBOCHMM WJIM HE OCBOCHHHM YYEOHOTO MarepHaja NPUHHMAeTCs Ha OCHOBE pe3yJbTaToOB
BBITIOJTHEHUsT 3ajaHuii 0a3oBoro ypoBHS. B mepuox BBenenuss CraHmapra KpUTepuit
JIOCTHKCHHS/OCBOEHUST Y4€OHOTr0 MaTepuana 3a1aéTcsi Kak BbIOTHEHHE He MeHee 50% 3amanuit
6a3oBoro ypoBHs wiu monydeHue 50% OT MakcMManbHOro Oalijla 3a BBINIOJHEHHUE 3aJaHUN
06a30BOro ypoBHSI.

[Ipy oOlLleHKE YYUTHIBAIOTCA UUCIO U XapakTep OMMOOK (CyLIECTBEHHBbIE WIIU
HECYILIECTBEHHBIE).

CymiecTBeHHbIE OUIMOKHM CBSI3aHbI C HEIOCTATOYHOM TTTyOMHOW U OCO3HAHHOCTBIO OTBETA
(HampuMep, YYEHHMK HEMpaBWJIBHO YyKa3ajdl OCHOBHBIC TPU3HAKWA TIOHSATHUN, SIBJICHUH,
XapaKTepHBbIE CBOWCTBA BEIIECTB, HEMPABWIHLHO CHOPMYIUPOBAN 3aKOH, MPABWIO U T.J. WIH
YYEHHK HE CMOT MPUMEHHUTHh TEOPETUUYECKHUE 3HAHUS JJII OOBSICHEHUS U TIPEJICKA3AHUS SIBJICHHM,
YCTaHOBJICHUH MPUYUHHO-CIIEJICTBEHHBIX CBS3€H, CPaBHEHMS] U KIACCHU(PUKALUU SBICHUA U T.
m.).

HecymiecTBeHHbIe OMMOKHN OMpEAEsIOTCS HEMOIHOTOM OTBeTa (Hampumep, yIylieHue u3
BHJIa KaKOT0-TM00 HEeXapakTEepHOro (pakTa mpu OMMCAaHUM BEIIEeCTBa, Mporecca). K HUM MOKHO
OTHECTH OTOBOPKH, OMUCKH, JOMYIIEHHBIC M0 HEBHUMATEIHHOCTH (HampuMep, Ha JBa u Ooiee
YpaBHEHUH peakiuil B MOJHOM HOHHOM BHJIE JOMYIEHA OJIHa OIKOKa B 0003HAYEHUM 3apsia
HOHA).

Pesynbrarel 0O0yueHUS TPOBEPSIIOTCS B MPOLECCE YCTHBIX U MHUCHMEHHBIX OTBETOB
YYaIIKUXCs, @ TAKXKE MIPU BBIMOJIHEHUU UMU XUMUYECKOTO IKCIIEPUMEHTA.

OLeHKa YCTHOTO OTBETa

Ounenka «5»:

* OTBET MOJIHBIM U NMPAaBUJIbHBIA HA OCHOBAHUU U3YUYEHHBIX TEOPUH;




* Marepual  HU3JIOKEH B ONPENEICHHOM  JIOTMYECKOW  II0CIEAO0BATEIIBHOCTH,
JUTEPATYPHBIM SI3BIKOM;

® OTBET CaMOCTOSATEIIbHBIN.

Ounenka 4»:

® OTBET MOJIHBIN U NPABWIBHBIA HA OCHOBAHUY U3Y4YCHHBIX TCOPUI;

* Marepuan MU3JI0KEH B OIPEICICHHOW JIOTMYECKOW IIOCIIEN0BATEIBbHOCTH, IPU 3TOM
JIOIYLIEHBI JIBe-TPU HECYILIECTBEHHBIE OLIMOKH, UCIIPaBIICHHbIE 110 TPEOOBAHUIO YUUTEIIS.

Ounenka «3»:

* OTBET MOJIHBIM, HO TIPH 3TOM JIOIYIIEHa CYIIECTBEHHAsI OIIMOKA WJIM OTBET HEIMOJIHBIH,
HECBS3HBII.

OuneHka «2»:

* [Ipu OTBETE€ OOHAPYKEHO HETMOHMMAHHE yYalllMMCS OCHOBHOTO COJEpXKaHUS yueOHOTO
MaTepuaia Wi JOIMYIICHbI CYIIECTBEHHBIC OMIMOKHN, KOTOPBIC YJAIUICS HE MOXET HUCIPABUTh
MIPU HABOAAIIMX BOIIPOCAX YUUTEJIS.

O1leHKa THCHEMEHHBIX PadoT

1. OreHka SKCrepUMEHTaIbHBIX YMEHHH

OrneHKa CTaBUTCS Ha OCHOBAaHWU HAOIONEHUS 32 YYallMMHUCS U MUCBMEHHOTO OTYeTa 3a
paborty.

Ouenka «5»:

* pa0oTa BBINOJHEHA MOJHOCTHIO M MPABUIBHO, CHIETaHbl MPaBUJIbHbIE HAOIOJIEHUS U
BBIBO/IbI;

® DHKCIEPUMEHT OCYIIECTBJIEH MO IUIaHY C Y4Y€TOM TEXHUKH O€30MaCHOCTH U IMpaBHII
paboTBI ¢ BellecTBaMu U 000pyJOBAHUEM;

* MpOsIBJIEHBI OPraHU3allMOHHO-TPYAOBBIE YMEHUS (IIOJEPKUBAIOTCS YUCTOTA pabouero
MecTa U MOPSAJIOK Ha CTOJIe, SKOHOMHO HUCIIOJIb3YIOTCSI PEaKTUBBI).

Ounenka «4»:

* paboTa BBINOJHEHA NMPaBWIBHO, CAETaHbl MpPaBUIbHbIE HAOMIOIEHHUS M BBIBOJBI, HO
IIPU 3TOM SKCIIEPUMEHT MPOBEJEH HE MOJIHOCTHIO WJIM JOMYILIEHbl HECYIIECTBEHHbIE OLINOKU B
paborte ¢ BeliecTBaMu 1 000py1I0BaHUEM

Ouenka «3»:

* paboTa BBHINOJIHEHAa TMPAaBUIBHO HE MEHEe YeM HAaroJOBHHY WM JOIMYIIEeHa
CyILlleCTBEHHasi OMMOKAa B XOJA€ JKCIEPUMEHTa, B OOBSCHEHUH, B O(QOpMIIEHHU pabOThHI, B
COOJIIOJICHUH TIpaBHJI TEXHUKU O€30MacHOCTH MpU padoTe ¢ BellecTBaMH M 000pYIOBaHHEM,
KOTOpasi UCIIPABIISETCS 110 TPEOOBAHUIO YUUTEIIS.

OuneHka «2»:

* qomymieHbl ABe (u Oonee) CyIIecTBEHHBIE OIIMOKM B XOJ€ OJKCIEPUMEHTa, B
00bsiCHEHNH, B O(QopMIIEHUU pabOTHl, B COOJIOJEHWU TPABWJI TEXHUKHA O€30MaCHOCTH TpHU
paboTe ¢ BemecTBaMH U 00OPYJOBAHHEM, KOTOPBIE yUaIIHICS HE MOXKET HCIPABUTh JaXKe IO
TpEOOBAHUIO YUUTEIIS.



2. OneHka yMEHUH pelaTh 3KCIEPUMEHTAIbHbIE 3a0a4u:

OneHka «5»:

* IUIaH PEIICHUs COCTABJICH IIPABUIILHO;
* IPaBUJIBHO OCYIIECTBJICH MOJI00P XUMHUYECKUX PEAKTUBOB U 000PYIOBAHUS;
* J1aHO TOJIHOE OOBSCHEHUE U CIIETIaHbI BBIBOJIBL.

Onenka «4»:

¢ IIJIaH pCIICHMA COCTABJICH IIPABUJIBHO,

* MPaBWIBHO OCYIIECTBIICH MOJ00P XMMUYECKUX PEAKTHBOM M 000PYIOBAHHS, IIPH ITOM
JIOIYILIIEHO He 0oJjiee ABYX HECYIIECTBEHHBIX OINOOK B OOBSICHEHUH U BBIBOJAX.

Onenka «3»:

® IIJIaH pCIICHHUS COCTABJICH IIPAaBUJIBHO,
*IIPaBUJIBHO OCYIICCTBJICH HO[[60p XUMHUYCCKUX PCAKTUBOB U 060py110BaH1/1;1, HO
JAO0ITyHICHA CylEeCTBCHHAA oIINOKAa B OOBSICHEHUH U BBIBOJAx.

Ounenka «2»:

* nonyueHsl ABe (M Oosee) OMMOKM B IUIAHE pEIIEHUS, B IMOAOOpE XMMHUYECKUX
PEaKTUBOB M 000pYIOBaHMS, B OObSICHEHHH U BBIBOJIAX.
3. OrneHka yMEHU peliaTh pacyeTHbIE 3a4a4u:

Ouenka «5»:

* B JIOTHYECKOM PACCYXJICHUU W PEIICHUH HET OMMOOK, 3a/lada pelicHa parioOHATbHBIM
CIIOCOOOM.

Ouenka «4»:

*B JIOTHUECKOM PACCYKJIEHUHU U PEIICHUH HEeT CYIIECTBEHHBIX OIIMOOK, HO 3a/1aya pelieHa
HEpaIlMOHAIBHBIM CITOCOOOM WJIM JIOMYIIEHO He OoJiee JABYX HECYIIECTBEHHBIX OIIMOOK.
Onenka «3»:

*B JIOTHYECKOM PACCYXKICHHUH HET CYIIECCTBCHHBIX OMIMOOK, HO JOIMYIIEHA CYIICCTBCHHAS
omrOKa B MaTeMaTUYECKUX pacyeTax.

Ouenka «2»:

*HIMEIOTCS CYIIECTBEHHBIE OITMOKH B IOTHYECKOM PACCYKICHUU U B PEUICHHUH.

4, OneHkKa NMCLMEHHBLIX KOHTPOJILHBIX Pa0oT:

Ouenka «5»:

*OTBET MOJIHBIA 1 IPABHIILHBIN, BO3MOYKHA HECYIIIECTBEHHAS OIIHOKA.

Ouenka «4»:

*OTBET HETOJHBINA WM JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OINOOK.

Ounenka «3»:

*paboTa BBITOJIHCHA HE MEHEE YeM HAITOJIOBHUHY, JOIYIIEHA OJHA CYIIECTBEHHAs ONIMOKa
U TIPU DTOM JIBE-TPH HECYIIIECTBEHHBIE.

Omnenka «2»:

*paboTa BBIMOJIHEHA MEHBIIIE YeM HAMOJIOBUHY HIIU COJIEPKUT HECKOIBKO

CYIIIECTBEHHBIX OIIMOOK.

[Tpu olieHKE BBIMOJIHEHUSI MUCHMEHHOW KOHTPOIBHOW pabOTHl HEOOXOIUMO YYHUTHIBATH
TpeboBaHus eAMHOTO OphorpaduuecKoro pexuma.

OTMeTKa 3a WUTOTOBYIO KOHTPOJIBHYIO PabOTy KOPPEKTHPYET MPEALISCTBYIONUE MPH
BBICTaBJICHUW OTMETKH 32 YETBEPTh, MOJIYTOUe, TO/I.




TpeboBaHusi K YPOBHIO NOATOTOBKH BbINTYCKHUKOB

B pe3yabTare udydeHnuss XuMUM Ha 0230BOM YPOBHE y4aluecss AO0JKHbI

3HATh / IOHUMATH

® gadicCHellue XumMuyeckue HNOHAMUA. BEUIECTBO, XHUMHYECKUH JJIEMEHT, AaToM,
MOJIEKYJIa, OTHOCHUTEIbHBIE ATOMHAasi U MOJEKYJISpHAs MacChl, MOH, aJUIOTPOIUS, HU30TOIbI,
XUMHUYECKAsT CBSI3b, 3JIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCIECHUS, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BbeM, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS,
pPacTBOPBI, JJIEKTPOIUT M HEIIEKTPOJIUT, SJIEKTPOJIMTHYECKAs AUCCOLMALMS, OKUCIHUTENb HU
BOCCTAQHOBUTEINIb, OKHCJICHHE M BOCCTAHOBJIGHHE, TEIUIOBOH APQPEKT peakuuu, CKOPOCTb
XUMUYECKOM  peaklMH, KaTaliu3, XHUMHYECKOE pPaBHOBECHE,  YIJIEPOIAHBIM  CKEJeT,
(byHKIMOHATBHAS TPYIINA, U30MEPUs, TOMOJIOTHUS;

® OCHOGHblE 3AKOHbl XUMUWU. COXPAHEHUS MAacChbl BELIECTB, IIOCTOSTHCTBA COCTaBa,
MEPUOJNYECKU I 3aKOH;

® OCHOGHblEe meopuu XUMUU. XUMUYECKOH CBSA3U, JIJIEKTPOJIUTHYECKON IMCCOLUALINH,
CTPOEHUS OPTraHUYECKUX COEIMHEHUM;

® gadiCHellue Geuwiecmea U Mamepuaipl. OCHOBHBIE METAJUIbI M CIUIABBI, CEpHasd,
COJIsSIHAs, a30THAs W YKCYCHasi KUCJIOTHI; LIEJI0YM, aMMHUAK, MUHEpalIbHbIE yJOOpPEHMs, METaH,
STUJICH, alleTUJIeH, OCH30J, TaHOJ, JKUPbI, MbUIA, TJIIOKO03a, caxaposa, Kpaxmai, KIeTdaTka,
0eJIKH, NCKYCCTBEHHbIE M1 CHHTETUYECKUE BOJIOKHA, KAy4yKH, IJIACTMACCHI;

yMeTh

® Ha3bleamdp V3YUYECHHbIE BELIECTBA [0 «TPUBHAIBHON» MIM  MEXIyHapOJIHOU
HOMEHKJIATypE;

eonpedenams. BAJCHTHOCTb U CTENEHb OKHUCIEHUS XUMHYECKHUX OJJIEMEHTOB, THII
XMMUYECKOM CBSI3M B COEIMHEHMSX, 3apsA] HOHA, XapakTep cpeAbl B BOJHBIX PacTBOPAX
HEOPraHUYECKUX COEAMHEHUH, OKHCIUTENb U BOCCTAHOBUTENb, NMPHUHAJUIEKHOCTh BELIECTB K
pa3IMYHBIM KJlaccaM OPraHUYEeCKUX COECIMHEHHI;

® Xapakmepu3oeams. >IEMEHTbl MaJbIX NEPUOIOB MO UX MOJOKEHUIO B MEPUOINYECKON
cucreme J[.M.MenneneeBa; oOlie XMMHUYECKHE CBOMCTBA METAIJIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX M OpPraHMYECKHUX COEIMHEHUH; CTPOEHME M XUMHYECKHE CBOICTBa
M3Y4YEHHBIX OPraHUYECKUX COCANHEHUH;

® 00BACHAMDb. 3aBUCUMOCTh CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; MPUPOLY
XUMHUYECKOH CBSI3U (MOHHOHM, KOBAJICHTHOM, METaJUIMYECKOM), 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKON pPEeaKIMU U MOJI0KEHUSI XUMUYECKOTO PaBHOBECHS OT PA3JINYHBIX (PaKTOPOB;

® GLINOJIHAMbS  XUMUYECKUN  IKCHEepUMEHm  TI0  PACIO3HABAHMIO  BaXKHEMIINX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

® IPOBOOUMb CAMOCTOSITENIbHBIN TOMCK XMMHUYECKON WH(GOpMAalUK C HCIOIb30BaHHEM
Pa3TMYHBIX UCTOYHUKOB (HAYIHO-TIOMYJISIPHBIX H3JaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WuTepHeTa); HWCIONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHH MJisi OOpaOOTKM W Tmepedadud
XUMUYECKOW HH(OPMAITUHU U €€ TIPEJICTABIICHUS B Pa3INYHBIX (hopmax;

HCNO0Jb30BATH NMPUOOPETEHHbIE 3HAHUSA W YMEHHUSI B NPAKTHYECKOH 1eATeIbHOCTH U
NOBCEAHEBHOM KU3HM JJIS:

¢ O0BSCHEHUS XUMHUYECKHX SIBICHUN, MPOUCXOIANIMX B TpUpPOJE, OBITYy H Ha
IIPOU3BO/ICTBE;

e OIIPE/ICNICHUS] BO3MOXXHOCTH MPOTEKAHUS] XUMHUUYECKHX TMPEBpALICHUN B Pa3IUUYHBIX
YCIIOBUSX U OILIEHKH MX MOCJEICTBUM;

® DKOJIOTMYECKH IPaMOTHOIO ITOBE/IEHUS B OKPYXKaIOLIEH cpeie;

® OICHKM BIIMSHUS XUMHUYECKOIO 3arpsi3HEHUs OKpYXalolled cpeapl Ha OpraHu3M
YeJIOBEeKa U IPYTUe KUBbIE OPraHU3MBbI;

e 0e30MacHOr0 OOpaIleHusi ¢ TOPIOYMMHU M TOKCHUYHBIMHU BEIIECTBaMH, JaOOpPaTOPHBIM
obopynoBaHueM;

e IPUTOTOBJICHUS PACTBOPOB 33JaHHOW KOHIIEHTPALlMU B OBITY U Ha MPOU3BOJICTBE;

® KpUTHUYECKON OLIEHKHU JIOCTOBEPHOCTH XUMHUYECKON HH(POpMAIIIH.
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11 xmaccel. - M.:JIpoda, 2000

4. Hazaposa I'.C., JIaBpoBa B.H. lcnonb3oBanue yueOHOro 060py10BaHMs HA
IPAKTUYECKUX 3aHATUAX 110 Xumuu. —M., 2000

5. Jluaua P.A wu np. Xumus. 10-11 xnaccel. Iunaktuueckue marepuaisl (Pemenue 3amaq).
— M.: lpoda,2005.

6. Cyposuesa P.I1. u ap.Xumus. 10-11 knaccel. HoBble Tectsl. — M.: JIpoda, 2005.

7. Papmenxuit A.M. Kontponwsubsie pabotel mo xumum B 10-11 kmaccax: Ilocobue nms
yuutens. — M.: IIpocsemenue, 2005.
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JloNOJTHUTeIbHAS JIUTEPATYPa /I YYeHUKA

1. Maneimkuna B. 3anumarensuas xumus. Heckyunsiit yaeounk. — Cankt-IlepreOypr: TpuoHn,
1998.
Aptemenko A.W. Y nuBurenbHbI MUp opraHudeckor xumuu. — M.: lpoda, 2005.
Anux6eposa JL.YO., PykkH.C.. [Tone3nas xumus: 3anaun u ucropusi. — M.: Ipoda, 2006.
4. Crenun b.J1., AnukOepoaJl.}O.. 3anumarensHbie 3a1aHus U 3PPEKTUBHBIE ONBITHI 10
xumuu. — M.: Ilpoda, 2005.
Aptemenko A.U. [Ipumenenue oprannyeckux coennnenuit. — M.: JIpoda, 2005.
Kaprosa A.A., Jleskun A.H. Oprannueckas Xumus: WITOCTpupoBaHHbIi Kype: 10(11)
KJacc: mocobue ans yyammxcs. — M.: [Ipocsemenue, 2005.
7. Ymxkanosa B.H., Moannnuc H.B. Xumus: Konkypcusie 3aganus u otBeTsl: [locodue mist

noctynarmomux B BY3s1. — M.: [Ipocsemienue, 2005.
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HNHTepHeT-pecypchl 10 XUMHHT

http://maleeva-vera2011.narod.ru/ - «Cam cebe peneTuTop mo XuMHm»

www.fipi.ru — Mmatepuainsl i noarotoBku k EI'D mo xumuu

http://chemistry.videouroki.net/ - noctymHas Xumus 11t BcexX

http://chemistry.videouroki.net/ - cipaBo4HUKH, TaOIHIIBI, CTAThH 1O XUMHH, KHUTH

M0 XUMHH B JIEKTPOHHOM (popMare

5. http://chem.olymp.mioo.ru/ - nucTaHnuOHHOE OOYYCHHME IO XHMHH, MaTepPHAJIbI
OJINMITHA]T

6. http://school-sector.relarn.ru/nsm/chemistry/START.html - oGy4atomiue mporpamMmmsi,
3JICKTPOHHBIC YHITUKJIONICANH IT0 XUMUHU

7. http://www.chemistry.ru/ - 37eKTpOHHBIH y4eOHUK IO XUMUHU
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http://www.chemtable.com/ru/PLTable.htm- DiekrpoHHasi mepuoauyecKkas cucremMa
s Windows

http://chemistry.narod.ru/ - «Mup xumumr» HHGOPMAIIMOHHBIN CAUT O XUMHH
http://www.y10K.ru/ - snexktporHas 6ubiaroTeka

http://wwwe.alleng.ru/edu/chem.htm - oOpa3oBaresnbHbIC pecypchl HHTEpPHETA 110
XUMHUH

http://school-collection.edu.ru/ - eauHas KOJICKIUS 00pa30BaTEIbHBIX PECYPCOB IO
XUMHUHU

http://www.himhelp.ru/ - xumudeckuii cepep

http://www.xumuk.ru/ - caiit o xumuu

http://botmaster.ru.alhimik.ru/ - xumuueckas a3oyka

http://www.alhimik.ru/ - Bce 0 xumun

http://ege.edu.ru/ - Bce o EI'D

http://webelements.narod.ru/ - oHIaiH-CIPaBOYHUK XUMUYECKUX IIEMEHTOB
http://www.hemi.nsu.ru/ - OcHoBbl xumMun. HTEpHET-y4eOHUK
http://www.chemistry.ssu.samara.ru/ - HWHTEpaKTHBHBIA MyJIbMeIUa-y4eOHUK 10
OPraHU4YeCKON XUMHH

http://n-t.ru/ri/ps/ - TlonynspHas OUOIMOTEKa XUMHUYECKUAX JIIEMEHTOB
http://hemi.wallst.ru/ - oopa3oBaTe/bHBIN CANT IO XUMHUH JIJISI IKOJHLHUKOB

Hudposbie o0pa3oBaTe/ibHbIE pPecypChl

CD VYpoku Xumuu KuM. 10-11 knacc

OnekTpoHHbIH yueOHuK K yueoHuky O.C. ["abpuensna.

Oprannyeckast XUMHsL. DINEKTPOHHBINA ydyeOHMK CaMapcKoro yHUBEpCHUTETa.
Komnekuus yueOHBIX Ipe3eHTalui.

Kounexmust BU€0O0nbITOB
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