Cors1acoBaHo: Corsi1acoBaHo: YTBepxkaaiw:

Pykosoautens MO 3aMecTUTEIb IUPEKTOPA
no YBP MBOY COLI Ne 24

n 5 T /7 ;
‘,7’%7/ / ‘é@mﬂw{% // ﬁ / oﬁéﬂ’éﬁ 77 a

ITporokon Ne / oT
« 76/ » ﬂ// 20,_42r. « //‘/ » ﬂf 20¢K/ T

PABOYASI IPOTPAMMA

2021-2022 yuyeOHbIH roa



HOACHUTEJBHAMA JAIINCKA

Pabouas nporpamma yueOHoro kypca o xumun uis 10 — 11 kimaccoB pa3paborana Ha
OCHOBe IporpamMmbl Kypca xumuu st 10 u 11 kitaccoB 001eo0pa3oBaTenbHBIX YUPEKIACHUH
(6a3oBsrit ypoBens) O.C. I'abpuensnaa (2007 r.) u [IpumepHO# TporpaMMBbl cpeHETro (ITOJTHOTO)
obmrero oopa3oBanus 1Mo XxuMuH (6a30BbIi ypoBeHb) 2006 T.

[Iporpamma 6a3oBoro kypca xumuu 10 — 11 kaccoB oTpaxaeT COBpeMEHHbIE TEHICHIIUN
B [IKOJIbHOM XMMHUYECKOM 00pa30BaHUH, CBsI3aHHBIE C pehOPMUPOBAHUEM CPEIHEN HIKOJIBI.

[TosTOMy nepes; aBTOpOM CTOsIa HEIIPOCTAs 33Ja4a: COXPAaHUTh LIEIOCTHOCTh M CUCTEMHOCTD
y4eOHOr0 NpeIMETa 3a CTOJIb HEOOBIIOE, )KECTKO IMMUTHPOBAHHOE y4eOHOE BpeMms,
OTIIYLICHHOE Ha U3y4eHHE XUMUHU. ABTOP CMEET HaeAThCs, YTO IIPOrpaMMa:

- T03BOJIAET COXPAHUTh JOCTATOYHO IEIOCTHBIA M CHCTEMHBINH KypC XMUMHUH, KOTOPBIi
copMuUpoBasICsS Ha MPOTSHKEHUH JICCATKOB JICT;

- TPEACTABISCT KypC, OCBOOOKICHHBIH OT M3JIUIIHE TCOPETH3UPOBAHHOTO U CJIOKHOTO
MaTepuaia, Juis OTpabOTKH KOTOPOTo TpedyeTcss HeMallo BpEMEHU;

- BKJIFOYAET MaTepHall, CBA3aHHbINA C MOBCEAHEBHOMN KU3HBIO YETOBEKA, TAKKE C
Oymymiei nmpodecCHOHATBHON ACSITETLHOCTRIO BRITYCKHUKA CPETHEH IIKOJHI,
KOTOpasi He MMEET SIPKO BBIPAKECHHOM CBA3U ¢ XUMHEH;

- TOJIHOCTBIO COOTBETCTBYET CTAHAAPTY XMMHUYECKOI0 00pa30BaHMsI CPEAHEH HIKOJIBI
0a30BOT0 YPOBHSI.

MeTo10710rn9YeCcKOi OCHOBOM MOCTPOCHHS yIEOHOTO COIEPKAHUS Kypca XUMUN

06a3oBoro YPOBHS I cpeﬂHeﬁ IIKOJIbI AIBUJIACH UACS UHTCTPUPOBAHHOI'O KypCa, HO HC
C€CTCCTBO3HAHMsA, a XUMHUHU.

[lepBas unes Kypca — 3T0 BHYTPUIPEAMETHAsI HHTErpanus y4eOHOW AUCHUIUINHBI
«Xumusa». Mnes Takoil MHTErpaluy AUKTYET CIEAYIOIIYI0 OYEPEIHOCTD U3YUYEHUS
pa3nenoB XMMHU: BHavyane, B 10 kiacce, u3ydaercs opraHuueckas Xumusi, a 3atem, B 11
KJacce, - oomast xumus. Takoe CTpyKTypupoBaHue 00yCIIOBIEHO TEM, YTO Kypc
OCHOBHO IIIKOJIBI 3aKaHYMBaeTCsl HE0OIbIINM (14 1) 3HAKOMCTBOM C OpraHU4YECKUMHU
COEIMHEHUSIMH, I03TOMY HEOOXO0IMMO 3aCTaBUTh «padOTaTh)» HEOOJIbIIINE CBEICHNUS 10
OpraHMYecKoi Xxumuu 9 kiacca Ha Kypc opranndeckoi xumu B 10 knacce. Ecnu xe
U3y4aTh OPraHMYECKYIO0 XUMHUIO Yepe3 roj, B 11 kiacce, 310 OyJeT HEBO3MOXHO — Y
CTapUIEKIACCHUKOB HE OCTAHETCS 110 OPraHUUYECKON XUMUN OCHOBHOM IIKOJIBI 1aXKe
BOCIIOMUHAHUM.

KpOMC TOr'o, UI3Y4YCHHUC B 11 kacce OCHOB 06H.[eﬁ XHUMHUHU ITO3BOJIACT
C(l)OpMI/IpOBaTB Y BBIITYCKHHUKOB cpez[HefI IOKOJIBI IPEACTABJICHUEC O XUMHUHU KAK O
LICJIOCTHOM HayKe, IIOKa3aTb CAUHCTBO €€ HOHHTHﬁ, 3aKOHOB, TCOpHﬁ, YHUBCPCAJIBHOCTDH
U IPpUMCHUMOCTD UX KaK JJIA HGOpFﬂHH‘—ICCKOﬁ, TaK " JJIs1 OpFaHHLIeCKOﬁ XHUMHH.

Hakoser, mogasstoiiee 00JBIIMHCTBO TECTOBBIX 3aanuii EI'D (6omee 90%)
CBSI3aHBI C 001IIel M HEOPraHUYECKOW XMUMHEH, a TOATOMY B 11, BEIMYCKHOM KJlacce
JIOTUYHEE U3Y9IaTh UMEHHO JTH Pa3Jiebl XUMHH, YTOOBI MAKCUMAITBHO TTIOMOYb
BBIITYCKHHUKY MTPEOJI0JIETh 3TO CEPhE3HOE HCITBITAHUE.



Bropas unest kypca — 3T0 MeKXIpEIMETHAs €CTECTBCHHOHAYYHAsI HHTETPALus,
MO3BOJISIONIAs HA XUMHUYECKON 6a3e 00beIMHUTD 3HaHUS (PU3UKH, OHOJIOTHH, reorpadu,
9KOJIOTMH B €IMHOE TIOHUMAaHKUE ECTECTBEHHOI0 MHPa, T.€. C(POPMHUPOBATH LIEIOCTHYIO
€CTECTBEHHOHAYUHYIO KapTHHY MUpa. DTO NO3BOJIUT CTApIIEKIACCHUKAM OCO3HATh TO,
410 0€3 3HAaHUSI OCHOB XUMHUH BOCIPUSATHE OKPYKAIOLIETO MUpPa Oy/IET HETIOJHBIM U
yIIepOHBIM, a JIIOJIH, HE NOJTYYUBIINE TAKUX 3HAHUH, MOT'YT HEOCO3HAHHO CTaTh
OIIACHBIMU JUIS ATOTO MHUpPA, TaK KaK XMMUYECKH HETpaMOTHOE oOpaIleHue ¢
BEILIECTBAMH, MaTepUalaMH U MIPOIIECCAMU TPO3UT HEMAIBIMU OeTaMu.

TpeTbs ues Kypca — 3TO UHTETpalis XUMUYECKUX 3HAHUN C TYMaHUTAPHBIMU
JUCHUIUTMHAMU: UICTOPHUEH, JIUTEPATypOH, MUPOBOM XYA0KECTBEHHOU KYJIBTYpO. A 3TO,
B CBOIO OUY€pe/lb, O3BOJISIET CPEACTBAMH YU€OHOTO MpeAMETa MOKa3aTh POJIb XUMUU B
HEXMMHUECKOH cepe ueToBeuecKom AeITeIbHOCTH, T.€. IOJHOCTHI0 COOTBETCTBYET
TyMaHU3allluy U TYMaHUTAPU3ALUN 00 yUeHUSI.

Kypc 4eTko nenurcst Ha ABE 4aCTU: OPraHUYecKyro XUMuio (33 4) u oouryro
xumuio (34u).

TeopeTnueckyto OCHOBY OpraHMYECKOW XMMUU COCTABIISIET TEOPHsI CTPOCHHUS B €€
KJIACCHYECKOM MMOHUMAHUU — 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX XUMHUECKOTO
CTPOEHHMSI, T.€. OT PACIOJIOKEHUSI AaTOMOB B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN
COINIACHO BAJICHTHOCTH. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE OPraHUYECKUX
COEIMHEHUI NIPU TOM KOJINYECTBE YACOB, KOTOPOE OTIYLIEHO HA U3yUyEHUE
OpPraHMYECKO XMMUU, pacCMaTpUBaTh HE NMPEACTABIAETCS BO3MOXKHBIM. B conep:xanun
Kypca OpraHMuecKoi XMMHUU CJIeJIaH aKLeHT Ha MPAKTHYECKYI0 3HAYMMOCTh y4eOHOTr0
Mmatepuaina. [loaromy u3yueHue npeacraBuTeNei Kaka0ro Kinacca OpraHuyeckix
COEMHEHUI HaUMHAETCs C MPAKTUYECKOM MOCBUIKU — ¢ UX MOJy4eHUs. XUMUYECKHE
CBOMCTBA BELIECTB PACCMATPUBAIOTCS Cyry0o MparMaTUYecku — Ha MpeIMeT X
IIPaKTUYECKOro IPUMEHEHN. B OCHOBY KOHCTpyHpOBaHMsI Kypca IOJI0XKeHa IS O
MPUPOIHBIX UCTOYHUKAX OPraHUYECKUX COEIMHEHUN U UX B3aUMOINPEBPAILEHUSX, T.€.
UJIeN TEHETUYECKOM CBSI3U MEX/y KJIacCaMU OPraHUYECKUX COSAMHEHUMH.

TeopeTnueckyro OCHOBY Kypca 00IIe XUMHUU COCTaBJISIIOT COBPEMEHHBIE
MIPEACTABJICHUS O CTPOCHUH BEIIECTBA (MIEPUOJUIECKOM 3aKOHE U CTPOCHHUH aToMa,
THUIIAX XUMHUYCCKUX CBSI3€I>1, arpe€raTHoM COCTOSHHHU BEUICCTBA, MMOJIUMEPAX U
AUCIICPCHBIX CUCTEMAX, KAYCCTBCHHOM U KOJIMYCCTBCHHOM COCTAaBC BCHICCTBa) n
XUMHUYECKOM Tporiecce (KIacCuPUKauu XUMUYECKUX peaklui, XUMUYECKOW KUHETHUKE
Y XUMHYECKOM PAaBHOBECHH, OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX ).
DaKTHYECKYI0 OCHOBY Kypca COCTaBJISIOT 0000IIEHHBIE TIPECTABICHHUS O KJIaccax
OpraHWYECKUX U HEOPraHMYECKUX COCIMHEHUN U UX CBOMCTBaX. Takoe mocTpoeHue
Kypca 0o0111eit XUMUY TT03BOJISIET TOBECTH 00YYAIOIINXCs K TOHNMAHHIO
MaTCpHUAJIBbHOCTH U TO3HABAEMOCTH MHpa BEIICCTB, IIPUYUH €TI0 MHOFOO6pa3I/I5[,
BCEOOIIIEH CBsI3M sIBJICHUI. B CBOIO 04epeb, 3TO AT BOZMOXHOCTH O0yJAFOIIIMCS
JydIie YCBOUTh COOCTBEHHO XMMHUYECKOE COJIEPIKAHKE U TIOHATH POJIh M MECTO XUMUHU
cUCTeMe HayK o mpupoje. JIoruka u cTpykTyprupOBaHHE Kypca MO3BOJISIFOT B MOJTHON
Mepe UCI0JIb30BaTh B 00YYEHUHU JTOTHUECKHUE OTIEpAIliU MBIIIUICHHUS: aHAIU3 U CUHTE3,
CpaBHEHHUE U aHAJIOTHIO, CUCTEMATU3AIINI0 U 00001IIeHHE.



N3yueHre 00ydaronmMucs TeMbI «Y TJIEBOJIOPOIBI) CO3/IACT YCIOBHS IS
YCIEIIHOI0 YCBOEHHUs OCTaJIbHOIO MaTepUalla OpraHndeckon xumun. Ha oty temy
nobasiieno 3 yaca. CokpainieHa Ha 2 yaca tema Ne 5 «bronoruuecku akTHBHbBIE
OpraHUYeCKUe COSIMHEHHS», TaK KaK HEKOTOPbIE BOIPOCHI 3TOW TEMbI paCCMaTPUBAIOTCS
B Kypce OMOJIOTHH.

Jannast mporpamma peanuszoBana B yueonnkax: ['abpuensa O.C. Xumus 10 k.
bazoseiit ypoBenb. — M.: [lpoda - 2007, 'a6puensa O.C. Xumus 11 k. ba3oBbrit
ypoBeHb. — M.: Jlpoda — 2007.

Dopmul opzanuzayuu yuedHo20 npoyecca:
HHIUWBHUYAJIbHBIC, IPYIITIOBLIC, MHAWBHUAYAJIbHO-T'PYIIIIOBLIC, q)pOHTaJIBHBIe, KJIaCCHBIC

U BHCKJIACCHBIC, UT'POBLIC TEXHOJOTHH, IIPOCKTHAsA ACATCIBHOCTH, 3JICMCHTEBI HpO6J'IeMHOFO YPOKa,
I/IKT, JUCTAaHIIMOHHOC o6yquI/Ie, ucciacgoBarciabCKasa ACITCIbHOCTD, 3/:[opOBLec6epera}omHe TCXHOJIOTHH.

Dopmbl KOHmMPOIA:
CamocrosTenbHas paboTa, KOHTpOJIbHAs padoTa, HaOIIoAeHHE, 3a4ET, paboTa 1Mo KapToUKe.

[TpomexxyrouHast arTecTalust MPOBOAUTCS B (QOpME TECTOB, CAMOCTOSTEIbHBIX,
IIPOBEPOYHBIX pabOT M MaTeMaTH4yecKuX AUKTAHTOB (1o 10 - 15 MHHYT) B KOHILIE JIOTMYECKU
3aKOHYEHHBIX OJIOKOB yueOHOro marepuaina. MroroBas arrectanusi NpedyCMOTpPEHAa B BHJE
a/IMUHUCTPATUBHON KOHTPOJIBHON PabOTHI.

Mecto npeamera B 0a3uCHOM y4eOHOM IJIaHe

Jnst peanuzanuu pabodeid mporpaMMbl H3y4eHHUs1 y4eOHOTOo MpeaMeTa « XUMUs» Ha dTare
MOJTHOTO (CpeIHero) o0mero oopa3oBaHus ydeOHBIM TUTAHOM IIIKOJIBI OTBEIEHO 69 dacoB. B Tom
yrcne 35 yacoB B X kiacce u 34 yacoB B XI kiacce, u3 pacuera —1 y4eOHBIX yaca B HEJENIO B
X knacce u —1 yueOHBIX yaca B Henmemto B XI kimacce. [[nst oOecrieuenus 68-4acoBOro Kypca
xumu B X u X| kmaccax mo aBropckoii mporpamme O.C.I'abpuensiHa oTBelneHbl 68 4dacoB
benepanbHbIM 6a3UCHBIM YYEOHBIM TIJIAHOM .

ITporpamma mo xumuu 10-11 kiaccoB 00meo0pa3oBaTENbHBIX YUPEXKACHUHN sBIsETCS
JIOTUYECKUM MPOAOKEHHEM padouell MporpaMMbl, COCTaBICHHONW Ha OCHOBAaHUU aBTOPCKOIO
kypca O.C.I'abpuensiHa, uis ocHOBHOW mikoJibl. [ToaToMy oHa pa3zpaboTaHa ¢ onopoi Ha Kypc
xumun 8-9 kinaccoB. Pe3ynpTaToM 3TOrO SIBUJIOCH TO, YTO HEKOTOPBIE, MPEUMYIIECTBEHHO
TEOPETUYECKHE TEMBI KypCca XMMHUU OCHOBHOM IIKOJBI pAacCMaTpUBAIOTCS CHOBA, HO YK€ Ha
Oosiee BBICOKOM, PACHIMPEHHOM U YIiyOJEeHHOM ypoBHE. Jlemaercs 3TO OCO3HAHHO C LeJIbIo
(bopMHpOBaHHUS 1IETOCTHOW XMMHUYECKOH KapTHHBI MHUpa U JAJsl 00ecleyeHns: IpeeMCTBEHHOCTH
MEX/1y OCHOBHOM U CTaplIel CTylneHsIMH 00y4eHHsI B 00111e00pa30BaTeNbHbBIX YUPEKICHUIX.
®opMbl OPraHu3anuy 06pa3oBaTeIbLHOrO Npouecca U PopMbl KOHTPOJIA

[IpumepHas mporpaMma npeaycMaTrpuBaeT (pOpPMHPOBAHUE Y YHALIUXCS 00IIEy4eOHBIX
YMEHHMH U HaBBIKOB, YHUBEPCAJIbHBIX CHOCOOOB AESITEILHOCTH U KIIHOYEBBIX KOMIETeHIuH. B
3TOM HaIpaBJIEHUH MPHOPUTETAMU JUIl y4eOHOTo mpeaMera «XUMHs» B CTaplIed MIKoJe Ha
0a30BOM YpPOBHE SIBJISIOTCS: YMEHUE CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPTraHU30BbIBATH CBOIO
MIO3HABATENIbHYIO ACSTEIBHOCTh (OT IMOCTAHOBKM LIETW 0 IOJYyYEHHUS M OLEHKH pE3yJbTaTa);
HCIIOJIb30BAaHUE DJIEMEHTOB IMPUYMHHO-CIEJCTBEHHOTO U  CTPYKTYPHO-(YHKIIMOHAIHHOIO
aHaJIN3a; ONPEJIEIEHNE CYIIIHOCTHBIX XapaKTEePUCTUK U3y4aeMOro 0ObeKTa; yMEHHE pa3BEPHYTO



000CHOBBIBaTh CYXJICHUS, JaBaTh OMPEICIICHHUs, MPUBOANTH JOKA3aTEelIbCTBA; OLICHUBAHUE U
KOPPEKTUPOBKA CBOETr0 IOBEACHMS B OKpYKAIOIIEH cpene, BBIIOJHEHHWE B IPAKTUYECKOU
JESATEIIbHOCTH W B TIOBCEJHEBHOW JKM3HU OKOJOTHYECKHX TpeOOBAaHUM; WHCIIOJIIb30BAHUE
MYyJIbTUMEAUMHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJOTUH i oO0paloTKu, Iepeaayu,
cucreMaTn3anud  MHGOpManuM, co3naHus 0a3  JAaHHBIX, TMPE3EHTALUU  Pe3yJIbTaToOB
MO3HABATEIIbHOW M TPAKTUYECKOW nesaresbHocTH. Pabodeit mporpammoit kypca xumum 10-11
KJIACCOB MPEYCMOTPEHO MPOBEACHNUE 4 MPAKTHYECKUX padOT U 4 KOHTPOJIBHBIX paboT, B T.4. 2
MpaKTUYECKHEe M 2 KOHTPOJbHBIE padoThl B 10 Kimacce w 2 MPaKTUYECKHE U 2 KOHTPOJIbHBIC
paborer B 11 kmacce. Jlisi TeKymiero KOHTPOJS YPOBHS YCBOCHHUsI y4eOHOro Ipeamera
UCIIOJIb30BaTh Takue (OPMBI, KaK CaMOCTOATEIbHbIE pabOThl, B T.4. B (hopMe TecTa, CPE30BbIE
paboTel, ycTHbIE (GOpMBI — (POHTAIBHBIN OINpoc, Oecenpl, AUCKYCCHH C HCIOJIb30BaHUEM
pecypca KCO.

COJAEPKAHUE KYPCA
OPI'TAHUYECKASA XMUA
10 KJIIACC

(35 4, 14 B HEHMEMIO)

BBenenue (3 4)

Hpe,[[MeT OpFaHHHGCKOﬁ XHUMHU. CpaBHeHI/IC OpPraHu4YCCKuX COCIUHECHUIN C

HCOPraHN4YCCKUMMU.
Banentaocts. XuMuueckoe CTPOCHUC KaK MOPAIAOK COCIUHCHNA aTOMOB B MOJICKYJIC

COIIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHUS
OpPraHMYECKUX cOoeqUHEHHH. [IoHsTHE O TOMONOrMH ¥ TOMOJIOTax, U30MEPUH U U30MEPAX.
Xummnueckue GopMyIibl 1 MOJENTU MOJIEKYN B OPTaHUYECKON XUMUH.

ﬂeMOHcmpauuu. Mogaenu MOJICKYJI TOMOJIOI'OB U U30MEPOB OPraHUYCCKUX CO€IUHEHMH.

Tema 2. YriieBogopoabl U MX NPUPOJIHbIEe HCTOYHHUKH (15 )

[puponneiit ra3. Ankanel. [Ipupoauslii ra3 kak TominBo. [IpenmyiiecTBa mpuUpOIHOTO

rasa nepej ApyruMu BuaMu Toruimea. CocTaB IPUPOIHOTO rasa.
AJNKaHbBI: TOMOJIOTUYECKUN PsIJl, U30MEPUsl 1 HOMEHKJIATypa aJIkaHOB. XUMHYECKUE

CBOWCTBA aJIKAHOB (Ha MpUMEpe METaHa M 3TaHa): TOpPEHUE, 3aMellleHUE, PA3JI0KEHUE U
nerugpupoBanue. [I[pumeHeHne aqkaHOB HA OCHOBE CBOMCTB.

AJKeHbl. DTUJIEH, €ro MoyYyeHHe (IeruIpupOBaHUEM dTaHa U IeTHIpaTalleld ITaHOa).
XUMHUYECKUE CBOMCTBA ATUJICHA: TOPEHHUE, KAYECTBEHHBIE peakIuu (00eciBeunBaHne OPOMHOM
BOJIBI M pacTBOpa MepMaHraHara Kajius), TuapaTaus, noinumepusanus. [lonustuien, ero
CBOMCTBA U ITpuMeHeHue. [ [pumenenne sTuineHa Ha OCHOBE CBOMCTB.



AnkanueHsl U kKayayku. [ToHsTHe 00 ankagueHax Kak yriieBoaopoaax ¢ AByMs

TBOMHBIMU CBSI3SIMH. XUMUYECKHE CBOMCTBA OyTaaneHa-1,3 u u3onpeHa: o0eciBeunBaHue
OpoMHOI BOABI M MOJIMMEPU3ALIUU B KayuyKu. Pe3uHa.

AJKHUHBI. ALIETUJICH, €T0 TIOJYYSHHE MUPOIU30M METaHa U KapOUHBIM CIIOCOOOM.
XVMHUYECKUE CBOWCTBA alleTHIICHA: TOPEHHE, 00SCIIBEUHBAHIE OPOMHOM BOJIBI, IPUCOCIUHEHUE
XJI0pOBOAOPOAa U ruapaTanus. [I[pumeHeHne aneruneHa Ha OCHOBE CBOMCTB. Peaknus
MOJUMEpHU3alK BUHWIXJI0pUIa. [[0JTMBUHUIXIIOPUI U €0 IPUMEHEHHE.

Benzou. [Tonydyenue GeH3oa U3 rekcaHa v areTuieHa. XMMUYeCKrue CBOMCTBa OeH30a:
ropeHue, raJIoreHupoBaHue, HUTpoBaHue. [Ipumenenne 6eH301a Ha OCHOBE CBOUCTB.

Hedts. CoctaB u nepepabotka nedru. Hedrenponykrsl. bensun u nonsitue o6
OKTaHOBOM YUCIIE.

Hemoncmpayuu. I'operne MetaHa, dTHIIeHa, arieTuieHa. OTHOIICHHE METaHa, dTHIICHA,
arieTuieHa 1 OeH30J1a K pacTBOPY MepMaHTaHaTa Kanus u OpomHoit Boze. [lonydyenue stunena
peakuuei AeruapaTaui TaHoJA U ISTOJIMMEPH3aIliH IMOJIMITUIICHA, alleTHIICHA KapOuTHBIM
criocoboM. PazioxkeHune kaydyka Mpy HarpeBaHUH, UCIIBITAHUE TIPOTYKTOB PA3JIOKCHHS HA
HenpeaebHOCTh. Koutekius o0pa3noB HeTH 1 HePTEIPOyKTOB.

Jlabopamopnvie onvimei. 1. Otnipenenenue 3J1eMEHTHOTO COCTaBa OPraHUIEeCKUX
coenuHeHUH. 2. 3roToBiieHre MOIENIe MOJIEKYIT YTIIeBOIOPO0B. 3. OOHapyx eHue
HENpeeNbHbIX COEIMHEHUN B )KUIKUX HepTenpoaykTax. 4. [lonydyeHne u cBolicTBa alleTUIICHA.
5. O3nakomienue ¢ komekiuei «Hedts u npoayKThl ee mepepaboTKm.

[Ipaktuueckas pabora Ne 1 «OmnpeneneHue cocraBa HEOPraHMUYECKUX BEIIECTBY

Tema 3. Kuciaopoaocoaep:kamue opraHu4ecKie CoeJUHEHUs U UX IPUPOJHbIE
UCTOYHUKH (14 1)

EnnHCTBO XMMUYECKOUM OpraHu3alyy )KUBbIX OPraHU3MOB. XHUMHUYECKHI COCTaB AKUBBIX
OpraHu3MOB.

Chuprel. [Toxydyenue sTaHoNa OpoKeHUEM TIIIOKO3bI U THApaTalie 3TUIIeHa.
['unpokcunpHas rpymmna Kak gyHkuuoHanbHad. [IpencraBienne o BOJOPOIHOM CBSI3M.
XvMHYeCcKue CBOWCTBA ATaHOJa: TOPEHUE, B3aUMOJICHCTBUE C HATpUEM, 00pa30BaHUE NMPOCTHIX U
CJIOKHBIX 2(PHPOB, OKUCIICHUE B albjaerul. [[puMeHeHne 3TaHoIa Ha OCHOBE CBOMCTB.
AJIKOTOIM3M, €T0 MOCIIEACTBUS U MPEAYIPExKACHUE.

[TonsiTHEe 0 MpeAeIbHBIX MHOTOATOMHBIX CIIUPTaX. | TMIIEpUH KaK MPEACTABUTEND
MHOT0aTOMHBIX cCIUPTOB. KauecTBeHHAas peakiysi HA MHOTOaTOMHBIE CTUPTHL. [[puMenenune
TJIUIEPUHA.

Kamennslit yrosb. Denos. Kokcoxummuieckoe Npou3BOACTBO U €0 MPOTYKIIHSI.

[Tony4yenne peHoma KOKCOBaHNEM KaMEHHOTO yIiist. B3anMHOe BIHMSHUE aTOMOB B MOJICKYJIE
¢deHona: B3auMoIeiiCTBHE C THAPOKCUIIOM HATPHsI U a30THOW KucinoToi. [TonukonneHcanus
¢denona ¢ popmanbaerugoM B peHondpopmaibaeruayto cmory. [Ipumenenue penona Ha
OCHOBE CBOMCTB.



Anpnerunpl. [lomydenne anbaeruoB OKMCICHHEM COOTBETCTBYIONIUX CITUPTOB.
XHUMHUYECKUE CBOMCTBA aJIbJCTUIOB: OKUCIEHUE B COOTBETCTBYIOLIYIO KUCIIOTY U
BOCCTAHOBJICHHC B COOTBCTCTBYIOH_[I/IP'I CHI/IpT. HpI/IMeHeHI/Ie q)opManbz[em;[a U anecrajibacruia
Ha OCHOBC CBOMCTB.

KapOonossie kuciotel. [lonyuenne kapOOHOBBIX KHCIOT OKUCICHUEM aJIbJIETHUIOB.
XUMHUYECKUE CBOWCTBA YKCYCHOM KUCIIOTBI: OOIIME CBOWCTBA C HEOPTAHUICCKUMU KUCIIOTAMU H
peakius dTepudukanuu. [[puMeHeHne yKCyCHOM KHCIIOTH Ha OCHOBE CBOMCTB. Bricime
JKUPHBIE KUCJIOTHI HA PUMEPE NaTbMUTUHOBON U CTEAPUHOBOM.

Caoxuble 3¢upbl 1 xupbl. [Tomydenue ci0KHbIX 3PUPOB peakien Tepuduxanuu.

CrnosxxHble 3(hupsl B IpUpoie, MX 3HaueHHe. [I[puMeHeHne CI0KHBIX 3(UPOB HA OCHOBE CBOMCTB.

XKups! kak cnoxHbie 3QUpbl. XUMHUYECKUE CBOMCTBA KHUPOB: THAPOIN3 (OMBUICHHE) U
TUAPUPOBAHUE KUIKUX KUPOB. [I[puMeHeHne )KUPOB HA OCHOBE CBOMCTB.

YraeBonpl. YTiIeBoIbl, UX KIacCU(UKAIUS: MOHOCAXapH BT (TIFOK03a), AUCAXAPHIBI
(caxapo3sa) u moaucaxapuibl (Kpaxmall U IeJUII0JI03a). 3HaUY€HUE YTIIEBOOB B )KUBOM MPUPOC U
B )KM3HH Y€JIOBEKA.

['11rox03a — BemecTBO ¢ IBOMCTBEHHOW (PYHKIIMEH — aJIbIETUAOCTIUPT. XUMUUYECKUE
CBOICTBa IIIOKO3bI: OKUCIIEHHE B INIFOKOHOBYIO KUCIIOTY, BOCCTAHOBJIEHUE B COPOUT, OpOKEHNE
(MOIOYHOKHCIIOE U cUpTOBOE). [IprMeHeHue ritoKo3bl Ha OCHOBE CBOMCTB.

Jucaxapupl 1 nonucaxapuabl. [loHATHE 0 peakusaX MOJIMKOHIACHCALUN U THAPOIN3a Ha
IIPUMEpPE B3aUMOIIPEBPALLCHUI: TTIFOKO3a<>T10JINCaXapu.

Hemoncmpayuu. OKucneHus cuupTa B anpaeruy. KauecrBenHas peaxius Ha
MHoroatoMHsle cnuptbl. Kosiekius «KaMeHHBIN yroib U IPOIYKTHI €ro nepepaboTKu»,
PactBopuMocTh peHOa B BoJe pU OOBIUHOM TeMIepaType U npu HarpeBaHuu. KauecTBeHHbIe
peakiuu Ha ¢eHoit. Peakiust «cepeOdpstHOTo 3epKajia» allbIeTUI0B U TITI0K03bl. OKUCICHUE
aNbJIETUIOB U TJIOKO3bI B KUCIOTHI ¢ ToMoInbio ruapokcuaa meau (II). [lomyuenue ykcycHo-
ATHIIOBOTO U YKCYCHO-M30aMuIioBoro 3¢upoB. Konnekuus r¢pupHbix Macen. KauectBenHas
peaxius Ha KpaxMait.

Jlabopamopnvie onvimui. 6. CBolicTBa 3TUIIOBOTO ciupTa. 7. CBolicTBa riunepuHa. 8.
CgoiictBa opmanpaeruaa. 9. CroiictBa ykcycHoit kucnotsl. 10 ColicTBa upos. 11
CpaBHeHuE CBOWCTB PaCTBOPOB MbUIA U CTHPAJIbHOIO nopomka. 12 ColicTBa IoKo3bl. 13.
CBolicTBa Kpaxmaia.

[IpakTryeckas pabora Ne2 «IlomydeHue ciaoKHbBIX 3PUPOBY.

Tema 4 A3oTocoep:xaiiue coeIMHEHUsI U UX HAXO0XK/IeHHe B )KUBOM mpupoze. (3 1)

Awmunsl. [Tonstre 06 amunax. [lonydyenne apomaTiueckoro aMmuHa — aHWIMHA — U3
HUTPOOEH30J1a. AHUIIMH KaK OpraHMYecKoe OCHOBaHKe. B3auMHoOe BiIMsIHIE aTOMOB B MOJIEKYJIe
aHWIMHA: OcJlabJieHne OCHOBHBIX CBOMCTB U B3auMOJeicTBre ¢ OpomMHO BooH. [Ipumenenue
AQHWJIMHA HA OCHOBE CBOWCTB.



AMMHOKHCIIOTEL. HOJ’IY‘ICHI/IC AMHWHOKHCIIOT U3 Kap6OHOBI>IX KHCJIOT U THAPOJIN30M

6enKoB. XMMHUECKUI CBOMCTBA aMUHOKUCIIOT Kak aM()OTEPHBIX OPraHUYECKUX COCINHEHHIA:
B3aUMOJICHCTBHUE CO LIEI0YaMHU, KUCIIOTAaMHU U APYT C APYToM (peakiius MOJUKOHICHCALIUHN ).
[TenTuaHas cBA3b U nonunenTuabl. I[puMeHeHe aMUHOKUCIIOT HA OCHOBE CBOMCTB.

benxku. [Tomyuenne 6eIKOB peakIiel MOJMKOHCHC AN aMUHOKHUCIOT. [lepBuynas,
BTOPHYHAS M TPETUYHAS CTPYKTypa OenkoB. XMMHUYECKUE CBOICTBA OEIKOB: TOPEHHUE,
JIeHaTypalus, TUAPOJIN3 U [IBETHHIE peakuuu. buoxumudeckne GyHKINU OEIKOB.

['enernueckas cBsA3b MEK]y KJIaCCAMU OPraHUYECKUX COCIMHEHUMN

Jlemoncmpayuu. BzaumoaencTeue aMMHuaKka U aHUIMHA C COJISTHOM KUCIoTou. Peakius
aHWIMHA ¢ OpoMHOM BOI0M. J[oKa3aTenbCTBO HAMYKS (QYHKIIMOHAIBHBIX TPYIII B paCTBOPAX
aMHHOKHUCIOT. PacTBopeHue u ocaxxaenue 0enkoB. LIBeTHbIe peakunun 6eIKOoB:
KCAaHTONPOTEHHOBAs U OuypeToBasi. [ opeHne nTuybero nepa v mepcTsiHoiH HUTH. Moienb
moutekyisl JIHK, Ilepexoasl: 3TaHOJI — 3TUIIEH — 3TWICHIJTIMKOIb —

— stuieHrmukonat meau (II); stanon — 3TaHae — 3TaHOBas KUCIIOTA.

COJAEP/KAHUE KYPCA
XUMMHUA 11 KITACCA

(34 4, 1 u B HENENMIO)

Tema 1 O6mas xumusi(194.)
OCHOBHbIE CBEJIEHUS O CTPOEHUHU aTOMa. SIpO: IPOTOHBI U HEUTPOHBI. V30TOMBI.

DIIEKTPOHBI. DJIEKTPOHHAA 000JI04Ka, JHEPTeTUUECKUil ypoBeHb. OCOOCHHOCTU CTPOCHHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB 4-TO M 5-TO IEPUOJIOB MEPHOANIECKON CHCTEMBI
JI.W1. MenneneeBa (nepexoaHbix 31eMeHTOB). [loHsTHEe 00 opOuTansx. S- U P-opouTaiu.
DeKTPOHHBIE KOHPUTypallui aTOMOB XMMHUYECKHX 3JIEMEHTOB.

Hepuoanueckuii 3axon /.M. MeHnseneeBa B cCBeTe yU€HHUs O CTPOCHUHU aToMa. OTKpBITHE
J.1. MenneneeBbIM IEPUOIUYECKOTO 3aKOHA.

[Tepuoanueckas cuctema xumudeckux 3meMenToB [[.1. MenneneeBa — rpadgudeckoe
0TOOpaXeHHEe NMEePUOINIECKOro 3aKoHa. DU3NUECKHI CMBICI OPSAKOBOTO HOMEPA AJIEMEHTA,
HOMeEpa Mepruojia U HoMepa rpynmbl. BageHTHbIE 37eKTpOHbIL. [I[pUYnHbI H3MEHEHUsT CBOMCTB
HIIEMEHTOB B MEPUOIaX U rpynnax (TJaBHBIX MOATPYIINaAXx).

[Tonoxxenne Bomopoaa B IEPUOIUYECKON CUCTEME.

3HaueHue NepruoINYECKOro 3aKkoHa U MePUOANUECKON CHCTEMbl XUMUYECKIX JIEMEHTOB
J.1. MenneneeBa i1 pa3BUTHS HAYKH M IOHUMAaHWS XUMUYECKOW KapTHUHBI MUPA.

Jlemoncmpayuu. Paznudaasie GOPMBI IEPUOTNIECKON CHCTEMBI XUMHUYECKHX DJIEMEHTOB
J.1. Menneneena.

Jlabopamopmusiii onvim. 1. « KoHCTpyHpOBaHUE IEPUOTUUECKON TAOIHIIBI DIIEMEHTOB C
WCITOJIb30BAaHUEM KapTOYEK).



HonHnas xumudeckas cBs3b. Katnons! n annonsl. Knaccugukanus nonos. MoHHbIe

KpUCTaJIIMYecKue pemerkd. CBOMCTBa BEWIECTB C 3TUM THUIIOM KPHUCTAUIMYECKUX

pELIETOK.
KoBasieHTHas XMMUYECKas CBA3b. DJICKTPOOTPUIIATEIBHOCTD. [1oJsipHas u HemonspHast

KOBaJIEHTHbIE CBs3U. J{umoiib. [TonspHOCTE CBSA3M U NOJISAPHOCTH MOJIEKYJIbl. OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIM MEXaHU3MbI 00pPa30BaHUs KOBAJCHTHOW CBA3U. MOJIEKYIIsIpHbIE U
aTOMHBIE KpHUCTa/NInYecKue penieTky. CBOMCTBa BELIECTB C STUMH TUIIAMU KPUCTAJIIMUECKUX
PEILETOK.

Merajuinueckas XxuMuieckas cBsa3b. OCOOEHHOCTH CTPOCHUSA aTOMOB MCTAJIJIOB.

Meramindeckas XUMHUUYECKas CBI3b U METaIMUEeCKast KpHUCTAJINIMYCCKad pCIICTKA. CBoiicTBa
B€IICCTB C OTUM THUIIOM CBS3H.

Bonoponnas xumudeckas cBsi3b. MeXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJIIpHas

BOJIOPOJIHAS CBSI3b. 3HAUCHUE BOJJOPOTHOM CBSI3HU JJIsSI OPTaHU3AINH CTPYKTYpP OHUOIOIMMEPOB.

I'a3000pa3HoOe COCTOSIHUE BEUIECTBA. TPy arperaTHBIX COCTOSIHHSI BOJbI. OCOOEHHOCTH

CTpoeHUs ra3oB. MossipHbIil 00beM ra3000pa3HbIX BELLECTB.

[Tpumepsl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3yX, IPUPOIHBIN ra3. 3arps3HeHne
aTMocdepsl (KUCIIOTHBIE JOXK/IU, TTAPHUKOBEIN 3¢ ¢dekT) u 6opsda ¢ HuM. IlpeacraBurenn
ra3000pa3HbIX BEIIECTB: BOJOPOA, KUCIOPO/, YIIEKHUCIbIA ra3, aMMHUaK, 3TUiIeH. VX nomaydeHue,
cobupaHue 1 pacro3HaBaHHE.

Kunkoe cocrosaue BeniectBa. Boga. [Torpebiienne BoIbI B OBITY M HAa TPOU3BOJICTBE.

KecTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.
MuHepanbHble BOJbI, X UCIOJIb30BAaHUE B CTOJIOBBIX U JIEYEOHBIX LETISIX.
Kunkue KpucTamibl U UX IPUMEHEHHE.

TBepI0€ COCTOSIHUE BEIIECTRA. AMOp(l)HBIe TBCPAbIC BCIICCTBA B IIPUPOJAC U B JKU3HU
YCJIOBCKA, X 3HAUCHUC U IPUMCHCHHUC. KpI/ICTaJ'IJII/I‘-IeCKOG CTPOCHUC BCIICCTBA.

JucnepcHele cucrembl. [ToHsATHE 0 IUcTiepcHbIX cucTeMax. JucnepcHas ¢daza u
nucriepcuoHHas cpefa. Knaccugukaius 1ucnepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOro
COCTOSIHUS AUCTIEPCHON Cpeibl U JUCTIEPCUOHHOM (a3bl.

I'pyboaucniepcHble CUCTEMBI: 3MYJIbCUH, CYCIIEH3HH, a3PO30JIH.
ToHKOaUCTIEpCHBIE CUCTEMBI: T€ITU U 30JIH.

CocraB BemiecTBa U cMeceil. BenecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS.

3aKOH ITOCTOSTHCTBA COCTaBa BEIIIECTBA.

[TonsiTHe «10y1s» U €e pa3HOBUAHOCTH: MaccoBas (J10J1sI 3JIEMEHTOB B COETUHEHUH, OIS
KOMIIOHEHTOB B CMECH — JIOJIsS IPUMECEH, JI0JIs1 paCTBOPEHHOTO BEIIECTBA B PACTBOPE) U
oObvemHas. [{ons BbIX0oAa MPOIYKTa peakliy OT TEOPETUUECKH BO3ZMOXKHOTO.



Jlemoncmpayuu. Monenb KpUCTAUTMUECKON PEIIeTKH XJ1opua HaTpus. OOpa31isl
MUHEpAJIOB C HOHHON KPUCTAJUIMYECKON PEIIETKON: KajabIuTa, raaura. Moaenu
KPUCTATHYECKUX PEIIETOK «CYyXOro JbJay (MM HOAa), anMasa, rpadura (miu kBapua). Moaens
monekybl JJHK. O6pasie! mactmace (GperoapopmManbaeruaHble, MOTHNYPeTaH, MOTUITUIICH,
NPONHJICH, TOJMBUHUIXJIOPU) U U3AeTus U3 HuX. OOpasisl BOJOKOH (LIepCTh, MIEK,
alleTaTHOE BOJIOKHO, KallpoOH, JIaBCaH, HEWJIOH) U u3aenus u3 Hux. O6pa3sipl HEOpraHMUeCKuX
IOJIMMEpPOB (cepa IIacTu4ecKas, KBapll, OKCUJ] A TFOMUHUS, IPUPOIHBIE aTFOMOCHIINKATHI).
Mogens MonsipHOro 00beMa ra3oB. Tpu arperaTHbX COCTOSIHUS BO/bl. OOpa31bl HAKUIH B
YalHUKe U TPyOax LEHTPaIbHOI0 OTOIIeHUs. JKeCTKOCTh BOJbI U CIIOCOOBI €€ YCTPaHEHMS.
[Tpubops! Ha KUIKKUX KpucTauiax. OOpa3Ibl Pa3IUYHbIX TUCIEPCHBIX CUCTEM: IMYJIbCUH,
CyCHeH3uil, a’po3oJei, reneit u 3omeit. Koarymsimus. Cunepesuc. Dpdext Tunmamns.

Jlabopamopusie onvimel. 2. Onpeenenyue TUIa KpUCTaNINYeCKON PelIeTKH BEeLECTBa U
ONMCAHUE €ro CBOUCTB. 3. O3HAKOMJIEHHUE C KOJUIEKIIMEN TOJIMMEPOB: IJIaCTMACC M BOJIOKOH U
u3zienust u3 HUx. 4. VcnblTanue BOJbl Ha )KECTKOCTh. Y CTPAHEHUE KECTKOCTHU BOJBI. 5.
O3HakoMJIEHHE ¢ MUHEPAJIBbHBIMU BoAaMHU. 6. O3HaKOMJIEHUE C JUCTIEPCHBIMU CUCTEMaMH.

Peakuuu, uayime 0e3 M3MEHEHHS COCTaBa BCIIICCTB. AJ'IJIOTpOHI/ISI H aJUIOTPOITHLIC

BUOoM3MeHeHHs. [[pUYHMHBI AJUTOTPONTUU HA TTpUMepe MOTUBUKAIIMA KHCIIOPOIa, YTIIIepoa u
docdopa. O30H, ero OMOIOTHYECKAS POJIb.

W3omepsl 1 n3omepusi.

Peakuuu, uayniyie ¢ "3MEHEHHWEM COCTaBa BEIIECTB. Peakiun coeAMHeHUs, Pa3I0KEeHHUS,
3aMelnIeHus] 1 0OMEeHa B HEOPTraHMUECKOM 1 opraHn4eckoi XxumMuu. Peakuuu sx30- u
sHpoTepMuueckue. TermnoBoii 3(HeKT XUMIUYEeCKON peakIi U TEPMOXUMHUYECKUE YPaBHEHUSI.

Peaknnn ropeHns, Kak 4aCTHBIN CIy4al SK30TEPMHUYECKUX PEAKIIUM.

Ckopoctb xuMuuecKoi peakiind. CKOpOCTh XMMUUYECKOM peakliii. 3aBUCUMOCTb
CKOPOCTH XMMUYECKOH PEAKIIUH OT MPUPO/Ibl PEArNPYIOLINX BEIECTB, KOHIICHTPALUH,
TEMIEPATYPBI, IO TOBEPXHOCTH CONPUKOCHOBEHHUS U KaTanu3aTopa. Peakiuu romo- u
rereporeHHsle. [loHsTHe o0 katanuze u karanuzaropax. epmMeHTs Kak OMoIOrnYecKue
KaTaJIu3aTopbl, 0COOEHHOCTH UX (QYHKIIMOHUPOBAHHUS.

OO6paTumMocTh XUMHUYECKUX peakunii. HeoOpatumble 1 0OpaTUMble XUMHUECKHE

peakuuu. CocTossHuE XUMUYECKOTO PAaBHOBECHS JIJIs1 OOpPaTUMBIX XUMUUYECKUX PEaKLIUM.
CnocoObl cMeleHHs] XMMUYECKOT0 paBHOBECHSI Ha ITpUMepe CUHTe3a aMMuaka. [lonstue 06
OCHOBHBIX HayYHBIX MPUHLHUIIAX TPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUaKa WM CEpHOU
KHCIIOTBI.

Ponb Bobl B xumMuyeckoy peakimu. MictnHHbBIE pacTBOphl. PacTBopuMocCTh 1

KJ'IaCCI/I(bI/IKaI_[I/ISI BCIICCTB 110 3TOMY IIPU3HAKY: paCTBOPUMBIC, MAJIOPACTBOPHUMBIC U
HCPaCTBOPHUMBIC BCIIICCTBA.

DIEKTPONHUTHI U HEAEKTPOIUTHI. DIICKTPOIUTHIECKAs AUcconuaus. KucmoTsr,
OCHOBAHMS U COJIM C TOYKH 3PEHUS TEOPUU DIIEKTPOIUTUYECKON TUCCOLIUALINH.



M'uaponu3 opraHuYecKux M HEOPraHUIECKUX coenHennid. HeoOpaTumplii THAPOITH3.

OOpaTUMBIii THIPOIN3 COTICH.

FPII[pOJ'II/I?) OpPraHu4YCCKuX COG,Z[I/IHCHI/II‘/'I H €TI0 IMMPAKTUYCCKOC 3HAUYCHUC IJIA ITIOJTYYCHUA
TUAPOJIU3HOIO ClIMpTa U MblJIa. buonorunueckas POJIb THAPOJIM3a B IJIACTUYCCKOM U
SHCPTCTUUCCKOM oOmeHe BCIICCTB U DHCPIUHA B KIICTKC.

OKMCIINTEIFHO-BOCCTAHOBUTEIbHEIC peaklii. CTereHb OKHCIICHHS. Onpez[eﬂeHHe

CTETICHH OKUCJICHHS 110 popmyne coeauHeHus. [IoHsATHE 00 OKUCIUTENFHO-BOCCTAHOBHTEIBHBIX
peaxkuusax. OKMCIEHUE U BOCCTAHOBJIEHUE, OKUCIUTEIb U BOCCTAHOBUTEIb.

DAEKTPOAN3. DNEKTPOJIU3 KaK OKUCIUTEIHHO-BOCCTAHOBUTENBHBIN MpoIiecc. DISKTPOIHU3
pacIuIaBoB ¥ pacTBOPOB Ha puMepe xjiopuaa Hatpus. [IpakTuueckoe mpumMeHeHue
IIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYyUEHUE aTIOMUHUS.

Jlemoncmpayuu. IlpeBpamenue kpacHoro ¢ocdopa B 6emnbiii. O30HaTOop. Monenu
MOJIeKyJ #-OyTaHa 1 n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIUH OT MIPUPOIbI BEIIECTB Ha
IIpUMepe B3aUMOICHCTBUS PACTBOPOB Pa3IMUHbIX KMCIOT OJIMHAKOBOM KOHILIEHTPAILUH C
OJINHAKOBBIMH IPaHyJIaMU LIMHKA U B3aUMOJAEUCTBUSI OJMHAKOBBIX KYCOUKOB Pa3HbIX METAJIJIOB
(Marnumsi, IMHKA, JKeJie3a) ¢ COJISTHOM KUCI0TON. B3anmoielicTBre pacTBOPOB CEPHOM KUCIIOTHI €
pacTBopamu TUOCYJIb(aTa HATPUS Pa3IMYHON KOHIICHTPAIIUU U TeMIepatypbl. Mojaens
KUIISIIEro ciiosi. Pa3noxenue nepokcuia BOAOpoIa ¢ MOMOIIbIO KaTainu3aTopa (OKcuaa
mapranna (IV) u karana3sel ceiporo msca u ceiporo kaprodedns. [I[pumeHenre HeoOpaTUMBIX
peaxkui, uaymux ¢ o0pa3oBaHUEM OCaJIKa, ra3a WK BOAbl. B3anMoaelicTBUe TUTHS U HATPUS C
Bozoit. [Tomyuenue oxcuna docdopa (V) u pacTBopeHue ero B BoJIe; UCIBITAHUE TTOJYYEHHOTO
pacTtBopa JlakmycoM. O6pasipl KpucTaioruapaTos. VcnpiTanue pacTBOPOB AIEKTPOIUTOB U
HERJIEKTPOJIUTOB HA IIPEIMET IUCCOLMALNU. 3aBUCUMOCTb CTEIIEHU 3JIEKTPOIUTHUECKON
JUCCOLIMAIIMU YKCYCHOM KHCIIOTHI OT pa30aBiieHus1 pacTBopa. ['napoian3 kapOuaa Kanbiysl.
I'maponu3 kapOOHATOB LIETOYHBIX METAJUIOB M HUTpaToB LnHKa wiu cBuHUA (II). [Tonyuenue
MbLIa. [Ipocrelinme OKUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH: B3aUMO/ICHCTBUE IIUHKA C
COJISTHOM KHCIIOTOM U kese3a ¢ pacTBopoM cyibdara menu (II). Moaenu anexkrponusepa.
Mogenb 27€KTPOIU3HON BaHHBI ISl IOYYEHUS aTFOMUHUS.

Jlabopamopnvie onvimul. 7. Peakuys 3aMeIieHust MeJM elle30M B pacTBOPE METHOTO
Kynopoca. 8. Peakiuu, uaymmue ¢ o0pa3oBaHUEM 0CajKa, raza v Bojbl. 9. [Tomydyenue kucnopona
pasyioKeHUeM MEePOKCHAa BOJIOpo/ia ¢ MOMOIIbI0 okcua Mapradia (IV) u karanassl cbIporo
kaprodens. 10. [Tomydenne Bo1opo/ia B3auMOICHCTBHEM KUCTOTHI ¢ ITMHKOM. 11. Pa3nuansie
CIIy4au THUIPOJIU3a COJICH.

TEMA 2. <HEOPTAHMYECKAS 1 OBLIIAS XUMUSA» (154)

Meramibl. BzaumoeicTBiue METAIUIOB ¢ HEMETAUIaMH (XJIOPOM, CEpOi M KUCTIOPOJOM).
B3anmoneicTBHE MIETOYHBIX U MIEIOYHO3EMENTBHBIX METAIVIOB C BOAOW. DIEKTPOXUMHUYECKUN
PA HaNPsDKEHUS METAILIOB. B3auMoAENCTBUE METAIIIIOB ¢ PACTBOPAMHU KUCIIOT U COJIEM.
AmtoMuHOTEepMUs. B3auMoelicTBre HATPUs C ITAHOJIOM U (PEHOIOM.



Koppo3zust merannoB. [IoHATHE 0 XUMHUYECKON U STEKTPOXUMHUYECKONU KOPPO3HH
MeTaiioB. CiocoObl 3aIIUTH METANIOB OT KOPPO3UH.

Hemerannbl. CpaBHUTENIbHAS XapaKTEPUCTHKA raJOreHOB Kak HanboJiee TUITMYHBIX
npejcrareneil HemeramuioB. OKHUCIUTENbHBIE CBOMICTBA HEMETAIIIOB (B3aUMOJIEHCTBHE C
MeTaJlJIaMi U BOAOPOoJ0oM). BoccTaHOBUTENBbHBIE CBOWCTBA HEMETAIUIOB (B3aUMOAEHCTBHE C
0oJiee AIEKTPOOTPUIIATEIbHBIMUA HEMETAIIAMH U CJIOKHBIMU BEIIECTBAMHU-OKUCIUTEISIMU).

Kucnorsl Heopraunyeckue u opranndeckue. Kiaccuduxanus kucinor. XumMuyeckue

CBOICTBa KMCJIOT: B3aUMOJIECTBUE C META/NIaMU, OKCHJIaMU METAJIIIOB, THIPOKCUIaMU
METAJIJIOB, COJISIMU, CITUpTaMU (peakius dTepudukanun). OcoOble CBOMCTBA a30THOU U
KOHLICHTPUPOBAHHOW CEpHOM KUCIIOTBHI.

OcHoBaHus HeopraHUYeckue U oprannyeckue. OCHOBaHUS, UX KIIACCUPUKAIIUS.
XUMHYEeCKHE CBOMCTBA OCHOBAaHUI: B3aMMOJICHCTBHE C KHCIIOTaMU, KUCIIOTHBRIMH OKCHUIAMHU B
cosiMu. Pa3nokeHrne HepacTBOPUMBIX OCHOBAHUM.

Comu. Knnaccudukanus comneit: cpeHue, KHCIbIe 1 OCHOBHBIC. XUMUYECKHE CBOHCTBA
COJIEH: B3aUMOJICVCTBUE C KUCIOTAaMH, LIET0YaMu, METAJJIaMU U coJisiMU. [IpeacraBurenu coneit
U UX 3HaueHue. XJIOpUI HaTpusl, KapOoHAT Kaiblus, pochaT Kalbus (CpeJHIE COIH);
TUAPOKApOOHATHI HATPHUS U aMMOHUS (KHUCIIBIE COJIH); THapoKcokapOoHatel meau (1) — mamaxur
(OCHOBHas COJIb).

KauecTBeHHBIC peakIy Ha XJIOPUI-, CYJIb(]at-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHUSI,
katronsbl xxenesa (1) u(III).

I'eneTmyeckas CBA3b MEKAY Kj1acCaMi HCOPIraHM4YCCKHUX W OPraHn4YcCKHuX COGI[I/IHGHI/II?I.

IToHsITHE O TEHETUUECKOM CBSI3M U Fr€HETHUECKHX pAaaax. I'eneTnueckui paa Merajuia.
I'eneTnueckuit psAA HEMETAJIA. OCcOoOEHHOCTH T€HETHYECKOTO psaaa B OpFaHquCKOﬁ XHUMUU.

Jemoncmpayuu. Konnexuus od6pasioB MeTajuioB. BzauMmozeiicTBre HaTpysi U CypbMBI €
XJIOPOM, JKeJie3a ¢ cepoi. ['opeHne Maraust 1 alnroMUHUS B KUciopoze. Bzaumonencreue
IEJIOYHO3EMENBHBIX METAJIOB C BOAOW. B3anMozeiicTBre HaTpHsl C TaHOJIOM, IIUHKA C
YKCYCHOM KHCJIOTOM. AnroMuHOTEpMUS. B3anMonelicTBue Meny ¢ KOHIIEHTPUPOBAHHOM a30THOM
KHUCII0TOH. Pe3ynpTaThl KOPPO3UU METAJUIOB B 3aBUCUMOCTH OT YCJIIOBUH €€ MPOTEKaHUs.
Konnekuust o6pasiioB HemeTauioB. B3anmoeiicTBre XJI0pHOH BOJIBI C pacTBOPOM Opomuaa
(voguna) xanus. Konnekuus npupoaHbIX OpraHUYecKUX KucioT. Pazbasnenue
KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI. B3auMonecTBue KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI
C caxapoM, IeJUTI0I030M U Mebio. O0pa3iibl IPUPOIHBIX MUHEPAJIOB, COJEPIKALINX XJIOPUT
HaTpus, KapOoHaT Kanblus, pocdaT kanbluus U rugpokcokapdonar meau (I11). O6pasisl
MUILEBBIX MPOIYKTOB, COJIEPKAILUX THIPOKapOOHATHI HATPUS U AMMOHUS, UX CITIOCOOHOCTD K
pa3JI0KEHUIO IPU HarpeBaHuu. [amenne conpl ykcycoM. KauecTBeHHbIE peakliMM HAa KATUOHBI U
AQHUOHBI.

Jlabopamoprule onvimyi. 12. VicnblTaHne pacTBOPOB KUCIIOT, OCHOBAHUIL U colneit
uHAMKaTopamu. 13. B3anmozeiicTBre COIIHON KUCIIOTHI U PACTBOPA YKCYCHOM KHCIIOTHI €
Metainamu. 14. BzaumoaeiicTBie CoNsIHON KUCIOTHI U PACTBOPA YKCYCHOM KHCIIOTHI €
OCHOBaHUsAMU. 15. B3aumonelicTBue COISIHON KMCIOTHI M pacTBOpa YKCYCHOM KHCIIOTBI C



consimu. 16. [TosmyyeHnue u cBOCTBa HEPACTBOPUMBIX OCHOBaHMM. 17. ['MaAponIn3 XJI0pHUI0B U
aIeTaToB MIEOYHBIX MeTAIIOB. 18. O3HaKOMIICHHE C KOJIEKIIUSAMU: a) METAJIIOB; 0)
HEMETAJJIOB; B) KUCIIOT; T') OCHOBAHUH; 1) MUHEPAJIOB U OMOJIOTUYECKUX MaTepHAIIOB,
COJIeprKalIX HEKOTOPBIE COJIH.

Ilpakmuueckas paboma Ne 2. « Penienue 3kcriepuMeHTaIbHBIX 33/1a4 Ha
UACHTU(DHUKAITNIO OPTAaHUYCCKUX U HEOPTAHUUECKUX COSAMHCHUI.

PesyabTaTsl 00yyeHus

Pesynbrarel u3yuenusi kypca «Xumus» npuBefieHsl B pazzene «TpeboBaHus K YPOBHIO
MOJATOTOBKH BBITYCKHUKOBY», KOTOPBIA MOJHOCTHIO COOTBETCTBYET CTaHIApTy. 1peGoBaHus
HAIpaBJIEHbl Ha peaJH3alUI0 ACSITEIbHOCTHOTO, MPAaKTUKOOPUEHTHUPOBAHHOTO W JIMYHOCTHO
OPUEHTUPOBAHHOTO IIOJIXOJI0B; OCBOEHHE YYaIIUMHCS HHTEIJIEKTYyaJbHOW M IPAKTHUECKOMN
NESTENIbHOCTH; OBJIaJICHUE 3HAHUSIMU U YMEHUSIMU, BOCTPEOOBaHHBIMU B IMOBCEAHEBHON JKU3HH,
MO3BOJISIOIIMMU  OPUEHTUPOBATHCS B  OKPYXKAIOIIEM MHUpPE, 3HAYUMBIMHU JUII COXPaHEHUS
OKpY Karollel cpesibl U COOCTBEHHOT'O 3710POBbSI.

PyOpuka «3HATB/MIOHMMATB) BKJIIOYACT TpeOOBaHUSA K y4eOHOMY MaTepually, KOTOPBIH
YCBAaMBAIOTCS M BOCIIPOU3BOJATCS yUAIIUMUCS.

PyOpuka «¥YmerTb» BKIIO4YaeT TpeOOBaHHUs, OCHOBaHHBbIE Ha Oo0Jiee CIIOXHBIX BHIAX
JESTENIbHOCTH, B TOM YHCJIE TBOPYECKOW: OOBSACHATH, M3y4aTh, PAacllO3HABATh M OMKCHIBATH,
BBIABJIATh,  CPAaBHUBATh,  ONPENEIATh,  AHAJIM3UPOBaTh W  OLEHHUBATh, IPOBOJUTH
CaMOCTOSITSIILHBIN IMOUCK HEOOXO0IUMOM HH(OPMALIUU U T.I.

B pyOpuke «Hcmosib3oBaTh NpHoOpeTeHHble 3HAHUSL W YMEHHSI B NPAKTHYeCKOM
AesITeIbHOCTH M NOBCeIHEBHOM KM3HM» IPEJCTAaBICHbI TPeOOBAHUS, BBIXOSIIUE 32 PAMKH
y4eOHOT0 MpoLecca U HalLlEeIEHHbIE Ha PelleHUEe Pa3HOOOPa3HbIX )KU3HEHHBIX 3a]1au.

TPEFOBAHHA K YPOBHIO I1OJAI'OTOBKH BBIIIYCKHHUKOB 10-11 knaccos

Bpe3yﬂbmame U3YUCHUA XUMUU HA bazoeom YpoeHe yueHuK 00J1dICeH

3HATh / MIOHUMATh

e gadicHellluue Xumuueckue HNOHAMUA. BCIECTBO, XHMHUUYECKMI DJJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAasi M MOJEKYJISpHas MAacchl, MOH, aJUIOTPOIHs, H30TOIBI,
XUMHUYECKasad CBA3b, 3J'I€KTpOOTpI/IHaT€J'II>HOCTI>, BaJICHTHOCTb, CTCIICHb OKHCIICHUA, MOIJIb,
MOJISIpHAsl Macca, MOJISIPHBIN 00beM, BEIIeCTBa MOJIEKYJISIPHOTO U HEMOJEKYISIPHOTO CTPOSHUS,
pacTBOPHBI, AJIEKTPOJIUT U HEIICKTPOIUT, DJICKTPOIUTHYECKAST TUCCOIHMAINS, OKUCIUTENh M
BOCCTAaHOBUTENb, OKHCJICHHE M BOCCTAaHOBIEHHE, TEIIOBOW d((EeKT peakuuu, CKOPOCTh
XUMHUYECKOW  peaklMH, KaTaJiu3, XHUMHYECKOE pPaBHOBECHE,  YIJICPOIHBIA  CKeEJeT,
GbyHKIIMOHATBHAS TPYIIA, U30MEPUSs, TOMOJIOTHUS;

® OCHOGHblE 3AKOHbI XUMUU. COXPAaHEHUS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa,
MEePUOIUYECKHI 3aKOH;

® OCHOGHblEe Meopuu XUMUU. XUMUYECKOW CBSI3U, DJIEKTPOJUTHYECKON IMCCOILUALINH,
CTPOEHHUSI OPraHUYECKUX COCAUHEHUN;

e gadicHelliue Geuecmea U Mamepuanvl. OCHOBHBIE METAUIBI W CIUIABBI, CEpHasl,
COJIsiHAsl, a30THAs W YKCYCHAsi KUCJIOTHI; IIENOYH, aMMUaK, MUHEpaJbHbIE yIOOpEHUs, METaH,
STUJICH, alleTuJieH, OCH30JI, 3TaHOJ, JXUPBI, MbUIA, TIIOKO3a, caxapos3a, Kpaxmal, KIeTdaTka,
OeNKH, UCKYCCTBEHHBIC M CHHTETUYECKHE BOJIOKHA, KAYTYKH, TIIACTMACCHI;

yMeTh
o Ha3zblgamp  W3YYEHHBIC  BEIIECTBA MO0  «TPUBHAIBHOW» WM  MEXKIyHAPOIHOU

HOMEHKJIATYpE;



o onpeoenams. BANCHTHOCTh W CTENEHb OKUCICHUS XWUMHUUYECKHX 3JIEMEHTOB, THII
XUMUYECKON CBS3U B COCIMHECHMSX, 3aps]l MOHA, XapaKTep Cpelbl B BOIHBIX pacTBOpax
HEOPTraHUYECKUX COCTUHEHUN, OKUCIUTEIh U BOCCTAHOBUTEIb, TPUHAITICKHOCTh BELIECTB
K pa3JIMYHBIM KJacCcaM OPraHUYECKUX COCIMHCHHUI;

o Xapakmepu3oeams:. SIEMEHTbl MaJbIX MEPUOAOB MO HMX IMOJOXKEHUIO B MEPUOJAMYECKON
cucreme J[.M.MenneneeBa; oOmue XHMHYECKHE CBOMCTBA METAJJIOB, HEMETAILIOB,
OCHOBHBIX KJIACCOB HEOPraHUYECKUX U OPraHUYeCKHX COCAUHEHUN; CTPOCHUE U
XUMHUYECKHE CBOMCTBA M3YYCHHBIX OPraHUYECKUX COCTUHCHU;

o 00bACHAMY . 3aBUCUMOCTh CBOMCTB BEILECTB OT HX COCTaBa U CTPOCHUS; TPHUPOIY
XUMUYECKON CBSI3U (MOHHOM, KOBAJICHTHOW, METaJUIMYECKOW), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEAKINH U TIOJIOKEHUSI XUMHUECKOTO PAaBHOBECHS OT PA3IMYHBIX (DAKTOPOB;

L] 6bINOJIHAMD Xumuueckuil IKcnepumernm I10 PaCIiO3HABAHUIO BaKHEHIITHX
HCOPTaHUYCCKUX U OPraHNYCCKUX BCUICCTB,
L] npoeodumb CaMOCTOSITEILHBIN ITOMCK XHMHYECKOU I/IH(bopMaHI/II/I C HCIIOJIB30BaHUEM

Pa3IMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJSPHBIX HM3AaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,

pecypcoB MHTepHeTa); HCIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJOIMM Ui OOpabOTKU U

nepeaayr XUMHIECKOW MHPOPMALIMH U €€ MPEICTABICHHS B Pa3IMYHBIX (hopMax;

HCIO0JIB30BATH NPHOOPETEHHbIC 3HAHUS M YMEHHUSI B NPAKTHYECKOM JesiTeIbHOCTH U
MOBCEAHEBHOM KM3HU JUIS:

. 00BSCHEHUS! XUMUYECKUX SBJIICHUH, MPOUCXOAIINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

. ONPEAEIICHUs BO3MOKHOCTH IIPOTEKAHUS XHWMHYECKUX MPEBPAIICHUNA B Pa3IMYHbIX
YCIIOBHSIX U OLEHKH MX MOCJIEICTBUH;

o HKOJIOTUYECKH IPAMOTHOIO ITOBEJEHUS B OKPYKAOLIEH CpeJIe;

. OLICHKH BIIMSIHUSI XUMUYECKOTO 3arpsi3HEHUS] OKPY>KaroLIeH Cpelibl Ha OPraHu3M 4YeIOBEeKa
U IPYTUE )KUBBIE OPTraHU3MBbI;

. Oe3omacHOro oOpalleHus C TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMU, J1a0OPATOPHBIM
000pyI0BaHKEM;

. MPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIICHTPAIMH B OBITY M Ha TPOU3BO/ICTBE;

o KPUTUYECKONW OIEHKH JOCTOBEPHOCTH XHMHUYECKON uWH(OpMaIuu, MOCTYyNaIen u3

Pa3HbIX HCTOYHHUKOB.
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TemaTnueckoe MIaHUPOBAHUE YPOKOB MO XUMUH

B10a; 106 xmacce MBOY «KCOI Ne3» B 2012-2013 yu.r.
[Tporpamma u yue6nuk O.C. ['abpuensna
ITo mporpamme  Bcero: 3549aca, mo lyac. B Henemo. [1p./P.-2; K./P.-2
[To yyeOnomy tutany: 35uaca, mo luac B Hegemo. [lp./P.-2; K./P.-2

Ne Tema ypoxka Yacsl Kirace Jomamnee
ypoka 10a | 106 3a/1aHue
Tema Nel: « Beenenue B 3yac.
opraHuueckyro xumuio». K./P.-
Hert; [Ip./P.- Her
1 [IpeameT u 3a7a4 OPraHUIECKON XUMUH 1 §1 cTp.5-12
2 Teopus cTpoeHHs OpraHMYECKUX 1 §2 cTp.13-18
coenuHeHui. ['mOpunu3anus.
3 W3omepust u €€ BUJIbI 1 §2 cTp.18-22
Tema Ne2: «YrieBonoponasl U ux
IpUpPOHEIE HeTouHuKE» K./P.- 1; | 151ac.
Ilp./P.- 1.
1 [IpenensHbIC YTIIEBOIOPOIBI - CTPOCHHE, 1 §3 cTp.23-28
HOMEHKJIaTypa, N30MEpHS.
[uknonapaduHsl
2 XHWMHYECKHE CBOMCTBA 1 §3 cTp.28-31
3 [TonydeHnue npenenbHbIX YTIEBOJA0POIOB 1 §3 cTp.31-32
4 [TpakTuueckas padora Nel 1
«Onpenenenue cocraBa
OpPraHNYECKUX BEHIECTB)
5 DTUIIEHOBBIE YTIIEBOJIOPOJIBI — CTPOCHHUE, 1 §4 ctp.33-35
M30MepHsi, HOMEHKIIATypa.
6 XUMHUYECKHE CBOKCTBA AJIKEHOB 1 §4 ctp.36-38
7 Peakuust nonumepuszanuu. [lonydenue. 1 §4 ctp.38-40
8 JluenoBble yraesonopoasl. Kayuyku. 2 §5
9 ALIETUIIEHOBBIE YTJIEBOIOPOIBI — 1 §6 cTp.48
CTpOEHUE, N30Mepusi, HOMEHKJIATYpA.
10 XUMUYECKUE CBONCTBA 1 §6 cTp.48-51
11 [TonyueHune aneTHIEHOBBIX 1 §6 ctp.47
YTJIEBOIOPOIOB
12 bensoun, crpoenue, cBOWCTBa, 1 §7 cTp.52-55
IpPUMEHEHHE.
13 | Hedts 1 ciocoObI € nepepaboTKu 1 §8 cTp.55-61
14 KonTponbHas padota Nel 1
TemaNe3 «
Kucnoponoconepxarniue 14qac.
OpraHN4YECKHUE COCIUHEHUS U UX
pUpPOIHBIC HCTOYHUKNY. K./P.- 1,
ITp./P.- 1
1 CnupTsl — X CTPOEHUE, HOMEHKJIATYpa, 1 §9 c1p.63-67




DyHKIIMOHAIbHAS TpyMIa.

2 XUMHUYECKHE CBONCTBA CIUPTOB 1 §9 cTp.68-73
3 MHoroaromMHble ciupThl. KauecTBeHHBIE 1 §9 c1p.70-73
peaKIy Ha MHOTOATOMHBIE CIUPTHI
4 deHoJ1, CTpoeHue, CBONCTBA. 1 §10 ctp.74-75
S) KaMeHHBIH yronb, KOKCOXUMHUECKOE 1 §10 ctp.75-79
npou3BoicTBO. [lonydyenue genona
KOKCOBAHHWEM KaMEHHOTO YTJIsl.
6 Anpaerunapl, ®.I".cTpoenue, usomepus, 1 §11 c1p.80-83
HOMEHKJIATYpa, MOJIy4YeHHE.
7 XUMHUYECKUE CBOMCTBA aJIbJICTH/IOB. 1 §11 cTp.80-83
KavecTBeHHast peaxisi.
8 KapbonoBeie kucnotsl, crpoerue O.Ip. 1 §12 ctp.84-89
M30MepHsi, HOMCHKJIATypa, MOJTyYeHHE.
9 Xumnueckue cBorcTBa. KauectBennas 1 §12 cTp.89-91
peaKIusl.
10 Crnoxuble 3(upbI, CTPOCHHE, 1 §13 crp.92-94
XMUMHUYECKHE CBOWCTBA, MOJTyYCHHE
11 [TpakTuueckas padora Ne2. 1
«ITosmyyeHue cIoKHbIX 3PUPOB»
12 JKupsl, ux cocraB, CTpOeHHUE, 1 §13 c1p.94-99
XMMHYECKHUE CBOMCTBA, MOJYyYCHUE.
13 VYrneBoabl, UX Kiaccuukarus. 1 §14 c1p.100-105
3Ha4YeHne YIrieBOIOB B KUBOU PUPOIE U
B )KM3HH Y€JIOBEKA.
14 ['moko3a-cTpoeHune, CBOKCTBA, 1 §14 cTp.105-108
MIPUMCHEHHE.
TemaNed «AzoTcoepikariue 3uac.
COCIUMHCHU, UX HAXOXKIACHUC B
xuBol npupoae. K/P-uer, Ip./P-
HET
1 AMMHBI, UX CTPOEHUE, CB-Ba, 1 §16 ctp.116-120
KJaccu(uKanus, morydeHue.
2 AMUHOKHUCIIOTBL, UX CTPOEHHUE, 1 §17 ctp.122-128
aM(OTepHOCTh, XUMHUECKUE CBOICTBA,
MOJTy4YEeHHUE.
3 Benku, ux ctpoeHue, CBONCTBA, 1 §17 cTp.128-133
KauecTBEHHbIE peakiny. buoxummuueckue
(GyHKIIMM O€JIKOB.
Hroro no kypcy: 35 gaca




TemaTrueckoe MIaHUPOBAHNUE YPOKOB XUMUH.
11 «a»; «o» xnaccel. MBOY «KCOII Ne3» 2012-2013 yu.r.

[Iporpamma u yue6uux O.C. I'abpuensa (M. 2008r.)

ITo mporpamme Bcero: 34 gaca; o lyac B Henemto; K./P.-2; Ip./P.-2
[To yueOHoMy 1utany: 34 gaca; mo luac. B Henenro; K./P.-2; [Ip./P.-2

No Tema ypokoB Koin-Bo Knaccer Homarnee
4acoB 11 «a» | 11 «6» | 3ananue
Oo6mas xumus (194.) Kontp.pab.-1, Ilp.pab.-Her
Crtpoenue aToMa. DIEKTpOHHAs 000JI0UKa. 2 §1,2,3,5
Oco0eHHOCTH CTPOECHUS SJEKTPOHHBIX
000JI0YEK MEePEXOIHBIX JICMEHTOB. Bupl
AIIEKTPOHHBIX 00JIAKOB.
2 Ilepuonnueckuii 3akoH u [leprnoanyeckas 1 §5
crcTeMa XUMHUYECKUX drieMeHToB J[. 1.
Menneneesa
3 WNonnas u koBaneHTHast (1OJIIpHAs U 1 §6
HEMNoJISIPHAs) XUMUYECKHE CBA3U
4 Mertannnyeckast 1 BOAOPOJHAs CBSI3U. 1 §6
Enunast npupoaa XMMHUYECKHUX CBSI3CH.
3) BemectBa MOIEKyIsIpHOTO U 1 Crp.66-84
HEMOJIEKYJISIPHOTO CTPOCHHUS.
Kpucramnmueckue pemerku.
6 CocraB BemectBa. [IpruanHb 1 §9(c.76-80)
MHOT000pa3usl BEMICCTB. §17
7 Yucrtrle BemecTBa U cMecH. CocTaB 1 §8
cMmecel. Pa3nenenne cMecen.
8 Wctunnbie pactBopsl. CriocoOb 1 §8(c.70,71)
BBIPAKEHUS KOHIIEHTPAI[H PaCTBOPOB. §10(c.109-
124)
9 JHucnepcusie cuctembl. Kommouasi(zomu u 1 §8(c.65-70)
relin). §15
10 Krnaccudukanus XuMHUeCKUX peakiui B 1 §11
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
TennoBoit 3¢ ekt XUMUUECKOH peakluu.
11 DNEeKTPOIUTHYECKAs JUCCOLIUAIIHS. 1 §15
Peakuun monHoro oOMeHa. (ct.154,155)
12 I'unponu3 HeopraHUYeCcKux U 2 §16, §15
opraHuyeckux coenunenuit. Cpena (cT.151-153)
BOJIHBIX PacTBOPOB. Bonopoansii
noKa3areJb.
13 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 §11
PEaKIMH.
14 CKOpPOCTh XMMHUYECKOMN pEaKIUu. 1 §13
15 OO6patumMocTh peakuuii. XuMH4ecKoe 1 §14
paBHOBECHE U CIIOCOOBI €T0 CMEIICHUSI.
16 O06001eHre U cCucTEMaTH3aIMs MaTepraa 1 Cr.47-49,




10 O0IIEN XUMHUH 101-104,
204-208
17 | KonTposbHas padota Nel 1 Cr.60-65,
165-171,
305-312
Heoprannueckas n o6mras xumus.(15qgac.) K./P.-1; I1p./P-2
18 Knaccudukanus 1 HOMEHKIaTypa 1 §17(ct.176-
HEOPraHUYECKUX COCTMHCHHI 178)
19 Oxcupl 1 Ct.207,208,
238-240
20 Kucnotsr 1 §20
21 OcHoBaHus 1 §21
22 Comu 1 §22
23 I'enernueckas cBsA3b MEXAY KJIaccaMu 1 §23
COCTUHEHUM.
24 Mertaiuibl U UX CBOMCTBA. 1 §18(ct.190-
216)
25 OO6mme crnocoOb! MOTYyYEHUsI METAJIOB. 1 §18
DJIEKTPOJIN3 PACTBOPOB M PACILJIABOB.
26 Hemeramns! u ux cBoiicTBa. biaropogasie | 2 §19
rasbl.
27 OO611ast XapaKTepUCTHKA TaJIOT€HOB. 1 Cr1.226-238
28 O06o0muieHne 1 cucTeMaTU3aIys 3HaHUH O 1 Cr.280-288
HEOPTraHUYECKUX BEIICCTBAX.
29 KonTponbHas padorta Ne2 1 Cr.165-171
30 [Mpaktuyeckas padora «Ilomyuenune | 1 Cr.351
ra3oB U U3yUYECHUE UX CBOMCTBY
31 [TpaxTrueckas pabora 1 Cr.357,358
«nenTudukamnms HeOpraHMIECKUX
BCIICCTB»
OO11ee 4nciI0 4acoB M0 Kypey: 344aca




