IHosicHuTEeNLHAA 3aNIUCKA

Pabouas nporpamma no yuye6HoMy mpeaMery «XuMusi», 11 kiracc cocTaBiieHa Ha OCHOBE:

¢ (QyHIAMEHTATLHOTO sI/Ipa COACPKAHMSI 00IIero 00pa3oBaHUS;

e TpeboOBaHWU K pe3ylIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW IMPOTPAMMEI
OCHOBHOT'O 00IIero 00pa3oBaHus, MPEICTABICHHBIX B (eepaTbHOM TOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHIapTe O0IIET0 00pa30BaHUs BTOPOTO TTOKOJICHUS;

® [IPUMEPHOI MPOrpaMMbl OCHOBHOTO 00IIIer0 00pa3oBaHus 10 XUMUH;

e mporpamMMmbl Kypca xumMuu s 8-11 kimaccoB 001eo0pa3oBaTeNbHBIX YUYPEKICHUH /
0O.C.T'abpuensn. — 4-e uznanue, crepeorurnHoe — M.: [Ipoda, 2007.);

e nmpukaza MwunoOpazoBanuss Poccum ot 05.03.2004 1. Ne 1089 «O06 yrBepkIeHUH
denepanbHOTO  KOMIIOHEHTAa  TOCYJapCTBEHHBIX  00pa3oBaTEeNbHBIX  CTaHIAPTOB
Ha4aJIbHOTO OOIIET0, OCHOBHOI'O 00IIET0, U CPeAHETo (MOJHOTO) 00IIero 00pa3oBaHus»;

e nuchMa MunoOpaszoBanust Poccun ot 20.02.2004 r. Ne 03-51-10/14-03 «O BBeaeHuu
denepabHOTO  KOMIIOHEHTa  TOCYJapCTBEHHBIX  00pa30oBaTCNIbHBIX  CTaH/IAPTOB
Ha4YaJIbHOT'O OOIIET0, OCHOBHOI'O O0IIEro M CpeaHEro (TI0JHOTO) O0IIero 00pa3oBaHus»;

e mpukaza MwunoOpazoBanusi Poccum ot 09.03.2004 1. No 1312 «OO0 yrBepkIeHUH
¢denepanpbHOro 0a3MCHOTO Y4eOHOrO IJaHA W MPHUMEPHBIX YUYEOHBIX IUIAHOB IS
001eo0pa3oBaTeNIbHbIX  yupexaeHuid P®, peanm3yrommx mporpaMmmbl  OOIIEro
00pa3zoBaHus»;

e nmucbMa MunoOpHayku Poccum ot 07.07.2005 r. «O mpuMepHBIX MporpaMmax Io
y4eOHBIM TpeaMeTaM ¢eaepaTbHOro 0a3HUCHOTO YUeOHOTO IJIaHay.

[Tporpamma coctaBiieHa B COOTBETCTBHH cO cTaTheit 32, . 7 3akoHa PD «O6 obpazoBanum».

Y4eOHO—MEeTOIMYeCKUi KOMIUIEKC ydeOHOro mpeamera «Xumusi», 11 kmacc:
INa6puensiu O. C, JIsicoBa I'. I'. Xumus. 11 . [Ipodunsuslit ypoBens. — M.: [Ipoda,2010, 2011.
Mertonnueckas nureparypa:
[Nabpuensn O. C, JIsicoBa I'. I'., Benenckas A. I'. HactonbHas kaura yuntens. Xumus. 11 ki.: B
2 4. — M.: Jlpoda, 2003—2004.
INabpuensn O. C, OctpoymoB U. I'. OGmmas xumust B Tecrax, 3aj1a4ax, ynpakHeHusx. 11 ki —
M.: dpoda, 2009.
I'abpuensn O. C, JIsicoBa I'. I'. Xumus. 11 k. Ilpodunbuelil ypoBeHs: MeToaudeckoe nocodue.
— M.: Ipoda. 2008
Xumus. 11 knace: KOHTpOsIbHBIE M IpoBepouHble paboThl K yueOHuky O.C. ['abpuensna «Xumus.
11 xmace» / O.C. I'abpuensa u ap. — M.: [Ipoda, 2009.

JlanHass mporpaMMma KOHKPETHU3HMPYET COAEpKaHUE CTaHAapTa, AAET PpacHpelesIeHHE
y4eOHBIX 4acoB MO pa3jenaM Kypca, OCIe0BaTeIbHOCTh U3YYEHHSI TEM U Pa3JIeoB ¢ yYETOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHocTell yuamuxcs. [IpopunbHbIl ypoBeHb cTaHapTa y4eOHOro IperMeTa BhIOMpaeTcs
UCXO/ W3 JIMYHBIX CKJIOHHOCTEH, MOTpeOHOCTel oO0ydaromuxcs W OpPHUEHTUPOBAH Ha €ro
MOATOTOBKY K MOCTEAYIOIeMy MpodecCHOHATFHOMY 00pa30BaHUI0 WM TPOodecCHOHATBHON
NEeSITeIbHOCTH M TPUOOpPETeHHE MPAKTHYECKOrO OMNbITa JEATeNIbHOCTH, MpeAlIecTBYIOIIEH
npodeccuoHanbHOM, B OCHOBE KOTOPOMW JIKHUT NaHHBIM mpeameT. B mporpamme ompenenéx
nepeveHb JIeMOHCTpaLUii, 1a00paTOPHBIX OIBITOB, TPAKTUYECKUX 3aHATUNA M pacu€THBIX 3ajay.

[Tporpamma paccunrtana Ha 102 yaca B roz, Ha 3 yaca B HEACNIO JJIs PENOJaBaHUS B
KJ1acce GU3NKO-XUMHUECKOTO TPOPHIIS.

Kypc o6mieit xumuu, nsydaemsiit B 11 kiI. cTaBUT cBOel 3a/iayeil MHTErpaluio 3HaAHUN
00yYaromuxcsi M0 HEOPraHMYECKOW M OPraHWYeCKOH XMMHUHU C I1IeNbl0 (POPMUPOBAHUS y HUX
€IMHON XMMHWUYECKOW KapTUHBI MUpa.

Beaymas maesi Kkypca - €IMHCTBO HEOPTaHUYECKOW U OPraHMYECKONM XMMHMHM Ha OCHOBE
OOLIHOCTH WX TOHATUH, 3aKOHOB M TEOPHiIl, a Takke Ha OCHOBE OOIIUX MOJXOAOB K



KJaccu(UKalMy OPraHUYEeCKUX M HEOPraHWYECKMX BELIECTB M 3aKOHOMEPHOCTSIM IMPOTEKaHMs
XUM. peakuuil Mexay HUMU. Bc€ 3TO mo3BojsieT moABecTH OOydYaroUMXcs K IMOHUMAaHHIO
MaTEpHUaIbHOCTH M IIO3HABATECJIBHOCTH E€AWHOIO MHpa BEIIECTB, NPUYHMH €0 KPaCOYHOIO
MHOTroo0Opasusi, BceoOueil cBsi3u siBneHuil. B cBoI0 ouepenp, 3TO 1aeT BO3MOKHOCTh YUaITUMCS
HE TOJIBKO JIy4YIll€ YCBOMTHh COOCTBEHHO XMMHYECKOE COZEp>KaHUE, HO U IOHATh POJIb U MECTO
XUMHUHM B CUCTEME HAyK O IpUpozae. Takoe IOCTPOEHME Kypca IO3BOJSET B IIOJHOM Mepe
UCIIOJIb30BaTh B OOYYEHUH JIOTUYECKHUE ONEpallii MBILIUICHUS: aHAJU3 U CUHTE3, CPaBHEHUE U
aHAJIOTUIO, CUCTEMATU3AIUIO U 00001IeHHE.

3HAUUTENBHOE MECTO B COACPKAHMM JIaHHOIO Kypca OTBOJUTCS XHMHYECKOMY
sKcnepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTh (OPMHPOBATH Yy YYALIMXCS CIHEIHaTbHbIE
IpeIMETHbIe YMEHUs paboTaTh ¢ XMMUYECKUMU BEIIECTBAMHU, BBIIOIHATh IIPOCTHIE XUMUUYECKHUE
OMBITHI, YYUT IIKOJBHUKOB OE€30MaCHOMY H DKOJOTHYECKHM TPaMOTHOMY OOpAIeHUI0 C
BEIIIECTBAMU B OBITY U Ha IPOU3BOJICTBE.

Kypc xumuu B kiacce (PU3MKO-XUMHUYECKOTO MPpOo(uisi OpHEHTUPOBAH Ha oOecriedeHne
HOJArOTOBKHM O0YyYaroIMXCsl K MPOJOKEHUI0 00pa30BaHUs B BBICIIUX yYEOHBIX 3aBEIECHUAX IO
CIIELUAJILHOCTAM, CBSI3aHHBIX C XUMHEH.

1. OGpa3oBarebHasl.

®opMupoBaHUE 3HAHUS OCHOB HAYKH — BAXHEUIIHNX (DAKTOB, TIOHATHIA, 3aKOHOB M TEOPHUH,
XMMHUYECKOTO SI3bIKa, JOCTYIHBIX O00OOIIEHNI MUPOBO33PEHUYECKOIO XapakTepa M MOHATUH 00
OCHOBHBIX MPHUHIMIIAX XMMHUYECKOTrO Npou3BoAcTBa. DopMupOBaHHE YMEHMsI paboTaTh C
BEIIECTBAMM, BBINOJIHATh HECIOXKHBIE XMMHUYECKHE OIBIThI, COOJIOAATh IpaBHJa TEXHUKU
0€30I1aCHOCTH; TPAMOTHO NPHUMEHSATh XWMHUYECKHWE 3HaHUS B OOLICHWHM C TPHPOJIOH H B
MOBCEHEBHOM XKM3HU. PacKpbITh POJIb XUMUM B PELIEHUU IT100aIbHBIX IPOOJIEM YeI0BeUYecTBa:
pPalMOHAJILHOM IPUPOJIONOIb30BaHUH, OOOTAlEHUH SHEPreTUYeCKMMH pPEcypcaMu, 3alluTe
OKpY’Karollel cpeibl OT 3arpsi3HEHUS IPOMBIIIIICHHBIMU U OBITOBBIMU OTXO/1aMHU;

2. PazBuBaromasi.

Pa3zButHe ymeHuss HaOmMoOAaTh U OOBACHATH XUMHYECKHUE SIBICHHS, IPOUCXOJISIIUE B
npUpozie, B 1a0OpaTopuu, Ha MPOU3BOJCTBE M B IMOBCEIHEBHOW KU3HU. Pa3BuBaTh JHYHOCTH
oOyvarommxcs, (opMUpOBaTH y HHX TYMAaHHCTHUYECKOE OTHOIICHHE W SKOJOTHYECKH
1e1ec000pa3HOe MOBEAECHUS B OBITY U TPYAOBOH AEATEIbLHOCTH.

3. BocnutatenpHasl.

BocnuTtanue OTHOLIEHUS K XMMUHU KaK K OJHOMY U3 (yHJaMEHTAJIbHBIX KOMIIOHEHTOB
€CTeCTBO3HAHUS M  JJIEMEHTY  OOIIEYelOBEYECKOH  KyJbTyphl.  YJelsIThb  BHUMaHHE
HKOJIOTMYECKOMY BOCHUTAHMIO TPU H3YYEHUU CBOMCTB pa3IMYHBIX BEIIECTB, BIMSIOMIMX Ha
KHU3HEIEATEIbHOCTh KUBBIX OPraHU3MOB, HalpuMep, He(PTempoayKToB, 030HAa. BocmuThiBaTh
KYJIbTYpPY OOIIEHHUS.

Conep:xanue y4e0HOro nmpeamera
Tema 1. Ctpoenue atoma (11 u)

ATOM — clOXXHas yacTHLa. S1Apo M 37eKTpoHHast 000J04Ka. DIIEKTPOHBI, MPOTOHBI U
HEUTpPOHBI. MUKpoMuUp U MakpoMup. Jlyanusm 4acTUIl MUKPOMHUPA.

CocTosiHUE DIIEKTPOHOB B aTOME. DJIEKTPOHHOE 0071ako U opOuTanb. KBaHTOBBIE yuCIa.
®dopma opbutaneit (s, p, d, f). DHepreTnyeckue ypoBHU U ToaypoBHH. CTpOEHHUE IIEKTPOHHBIX
000JI0YeK aTOMOB. DIEKTPOHHBbIE KOH(PUTypaluu aromMoB dsneMeHToOB. [Ipuniun Ilaymu u
npaBuio ['yHma. DnekTpoHHO-Tpadudeckue (HOpPMyIbl aTOMOB OJIEMEHTOB. OJIEKTPOHHAs
Kaccu(uKaIus 3JIeMEHTOB: s-, p-, d- U / cemelicTBa.

BanenTHble BO3MOXKHOCTH aTOMOB XHMHUYECKUX JJIEMEHTOB. BajeHTHbIE 3JEKTPOHBI.
BanentHele BO3MOXXHOCTH aTOMOB XHUMHMUYECKHX 3JEMEHTOB, OOYCIIOBIEHHBIE YHCIIOM
HECHapEHHBIX 3JIEKTPOHOB B HOPMaJIbHOM U BO30YXKIEHHOM COCTOAHUSAX. [[pyrue ¢akropsl,
OIpPEACISAIONINE BAJIEHTHBIE BO3MOXHOCTH aTOMOB: HAJIMYME HEMIOAEIEHHBIX 3JIEKTPOHHBIX NIap U
HajM4yue cBoOOIHBIX opOuTaneil. CpaBHEHHE MOHITHH «BAJIECHTHOCTb» U «CTENIEHb OKHCIECHUS.



[lepuonuueckuii 3aKOH W NEPUOAMYECKAST CHCTEMa XUMHYeCcKux isnemeHtoB JI. U.
MenneneeBa u ctpoeHue aroma. [Ipenocbuiku OTKPBITHS IEPUOAMUECKOTO 3aKOHA: HAKOIICHUE
bakTomormueckoro Marepuana, paGorsr mpemmectBennnkos (M. S Bepremmyca, W. B.
Hebepeitnepa, A. O. lllankyprya, k. A. Heronenzaca, JI. FO. Meiiepa); che3q XUMHUKOB B
Kapicpyn. JInunoctasie kauectBa . 1. Menaeneena.

Otkpeitue JI. M. MenneneeBbiM mepuoanyeckoro 3akona. llepBas ¢dopmynupoBka
NepPUOANYECKOro 3akoHa. ['opu3oHTanbpHAs, BepTHUKajbHAas U JAMArOHAJIbHAS MEPUOIUYECKUE
3aBUCUMOCTH.

[Tepuonuueckuii 3akoH U crpoeHue atoma. M3otonsl. Ilepuomumueckas cucrema J. U.
Menneneesa u ctpoeHue aroma. GU3NYECKUid CMBICI IOPSAIKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB
rpynnbsl ¥ nepuoga. [IpuunmHbl M3MEHEHUS METAUIMYECKUX U HEeMETaJUIMYECKHUX CBONCTB
AIIEMEHTOB B TpyNNax M TMEpPHOAaX, B TOM 4HCIEe OONbIIMX U cBepxOompmmx. Tperbs
dbopMynupoBKa MEPUOJUUECKOTO 3aKOHA. 3HAUEHHUE MEPUOJAUYECKOT0 3aKOHA U MEePUOIUYECKOM
cuctembl xumudeckux snemeHToB JI. M. MenpaeneeBa 11 pa3BUTHUS HayKM U IIOHUMaHUS
XUMHUYECKON KapTHHBI MUPA.

Tema 2. CTpoenue BemecTna. (15 )

Xumuueckas cBsi3b. EfuHas npupoaa XuMu4eckoi cBsi3u. MloHHass XuMuveckasi CBsi3b U
WOHHBIC KPUCTAUTUYECCKHUE pemeTk. KoBaleHTHas XUMHYecKasl CBsI3b U €€ Kilaccu(pHuKaus: 1mo
MeXaHu3My 00pa3oBaHuUsi (OOMEHHBIA U JIOHOPHO-AKIICITOPHBIN), MO JICKTPOOTPULIATESILHOCTH
(TTonsipHAsT M HETIOJISIPHAs ), TIO CIIOCO0Y TIEPEKPBIBAaHUS AICKTPOHHBIX OPOHTANICH, IO KPATHOCTH
(omuHapHasi, JBOWHAs, TPOWHAs U MOJIyTOpHAas). [1OISIPHOCTE CBSA3M M TMOJSIPHOCTH MOJICKYJIbBI.
Kpucraymmdeckne pemieTkd BEMIeCTB C KOBAICHTHOW CBS3bIO: ATOMHAS W MOJICKYJISIpHAs.
Meranmnyeckass XMMHYECKas CBSA3b M METAUNIMYECKUE KPUCTAIUIMYECKHE pelieTku. Bomoponnas
CBsI3b: MEKMOJICKYJISIpHAS M BHYTPHUMOJICKYJISpHAs. MexaHu3m oOpa3oBaHHS JTOW CBS3H, €€
3HAYCHUE.

MeXMOJIEKYIISIpPHBIE B3AUMOAECHCTBUS.

Enunas npupoja XUMHUYECKUX CBSI3€W: MOHHAs CBS3b KaK MPEENIbHBIN Cilydail KOBaJleHTHOU
MIOJISIPHOM CBSI3U; MEPEXO0/] OJTHOTO BUA CBSI3H B APYTOM; pa3HbIe BUJIBI CBA3U B OJHOM BEIICCTBE
AT. 1.

CBolicTBa KOB&JIEHTHOM XUMHUYECKOM cBsi3U. HacbllaeMocTs, MONSPU3YEMOCTb,
HaIIpaBJIECHHOCTb. ['eoMeTpHs MOJIEKYI.

I'ubpum3anus opouTtaneil u TeoMeTpus MOJeKy. sp>-I' HOpHAN3aIUy aTKaHOB, BOJbI, AMMHAKa,
anMaza; sp>-TMOpUIM3AlUS y COeNMHEHMH Gopa, aJKeHOB, apeHOB, AMEHOB M TpaduTa; Sp-
ruOpuaAM3aMsl y COeMHEHUN Oepuiuins, alKMHOB U KapOuHa. ['eoMeTpus MOJIeKys Ha3BaHHBIX
BEIIECTB.

[Tonumeps! opranumdeckue u Heopranuwdeckue. [lonmumepsl. OCHOBHBIC TIOHSTHS XUMHHU
BBICOKOMOJIEKYJIIDHBIX ~ COCIMHEHHWH:  «MOHOMEp»,  «IIOJIUMEpP»,  «MaKpOMOJIEKYJa,
«CTPYKTYpHOE 3BEHO», «CTENEHb IOJIMMEpPHU3AINUN», «MOJEKyIspHas wacca». CrnocoOsl
MOJIy4YEHHUs TTOJIMMEPOB: PEAKIIMU MOJIMMEPU3ALUHU U MONMUKOHAeHcauu. CTpoeHUe NOJIMMEPOB:
reoMeTpudeckas (hopMa MaKpOMOJIEKYJI, KPUCTAIIIMYHOCTD M aMOP(HOCTh, CTEPEOPETYIIPHOCTb.
[Tonumeps! oprannueckue u Heoprannueckue. Kayuyku. [Tnactmaccesl. Bonokna. buononaumepst:
O€eNIKU 1 HYKJICMHOBBIC KUCJIOTEI. HeOpFaHI/I‘-IGCKI/Ie MMOJIMMEPBI aTOMHOT'O CTPOCHU A (aJ'IJ'IOTPOHHI)IC
MOJIUGHUKAIMH YIIepo/ia, KPUCTAJUIMYECKUNA KPEMHUH, CeJIeH M TeJUTyp LIeTI0Y€YHOTO CTPOCHUS,
JTUOKCHJI KPEMHUS U JIp.) U MOJIEKYJIIPHOTO CTpOEHUs (cepa miiacTuieckas v ap.).

Teopus cTtpoenust xumuueckux coenunennit A. M. byrneposa. [Ipeanocsuiku co3nanus
TEOpUU CTPOCHUSI XMUMHUECKUX COeAMHEHUU: pabothl mpeamectBeHHUKOB (K. b. [dioma, O.
Benep, . ®. Kepap, ®. A. Kekyne), cve3n ecrecrBoucnbitareneii B [lneiiepe. JInunocTHbIE
kadectBa A. M. bytneposa.

OCHOBHBIE TOJOKEHUS TEOPUU XUMHUYECKOTO CTPOCHMS OPraHUYeCKHX COECIUHEHUU U
COBPEMEHHOM Teopuu CTpoeHusa. M3omeprs B OpPraHMYECKOW W HEOPraHWYECKOW XUMUHU.
B3aumHoOe BiiMsiHME aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPTAHUYECKUX BELIECTB.



OCHOBHBIC HAmNpaBJICHUS PA3BUTUS TEOPUU CTPOCHUS OPraHUYECKUX COCAMHEHUH
(3aBI/ICI/IMOCTB CBOMICTB BCIICCTB HC TOJBKO OT XUMHUYCCKOI'O, HO MU OT HUX BJICKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHS). NHyK1noHHbII u ME30MEpHBII 3¢ deKThI.
CrepeoperyisipHOCTb.

JlnanekTuyeckue OCHOBBI OOIIHOCTH JABYX BEAYIIUX TEOpUH XUMHUU. JnanekTudyeckue
OCHOBBI 00IIHOCTH Tiepuoanyeckoro 3akoHa JI. M. MenneneeBa u Teopuu crpoeHus A. M.
bytnepoBa B cTaHOBIeHHHM (pabOThl MPEAIICCTBEHHUKOB, HakomieHue (akToB, ydyacTHE B
Che3/laX, PYCCKUM MEHTAJIUTET), MpelckazaHuu (HOBble 3neMeHThl — Ga, Se, Ge U HOBbIE
BEIIIECTBA — M30MEPHI) M pa3BUTUH (TpH POPMYIUPOBKH).

Hucnepcubie cuctembl. [loHATHE O IUCHEPCHBIX cHUcTeMax. JlUCnepCUOHHas cpena u
mucnepcHasi ¢gaza. Tumbl JUCHEPCHBIX CUCTEM M UX 3HA4YCHHE B IMPUPOJIE U KU3HHU YEJIOBEKA.
JlucriepcHbIe CHCTEMBI C KHJIKOW CPEIOi: B3BECH, KOJUIOMIHBIC CHCTEMBI, UX KJIacCH(HUKAIHS.
3omu u remu. Dddexr Tenmansa. Koarymsamusa. Cunepesuc. MoeKylsipHbIE W HCTHUHHBIC
pactBopbl. CrTOCOOBI BEIpAXKEHUSI KOHIICHTPAIUH PACTBOPOB.

Pacuemnvie 3a0ayu. 1. Pacuersl mo xumudeckum (opmynam. 2. PacyeTsl, cBsI3aHHbBIC C
MOHITHSIMA «MaccoBasi JIOJISH» M «0ObeMHas JOJs» KOMIIOHEHTOB cMecd. 3. BwrumciieHue
MOJIIPHOW KOHI[EHTPALlUU PacTBOPOB.

HGMOHCTpaHI/H/I. MOI[CJII/I KPpUCTATUNIMYCCKUX PEIICTOK BCHICCTB C Pa3JIMYHbIM THIIOM
cBsA3ei. Mozenu MoJeKyJl pa3InyHON reoMeTpur. MoJenn KpucTasIn4ecKuX peleToK aiMasa u
rpaduTa. Mozenu MOJIEKyll H30MEPOB CTPYKTYPHOUH U MPOCTPAHCTBEHHOM n3oMmepun. CBONCTBA
tonyosia. Kostekuust mimactMacc M BOJIOKOH. OOpasiibl HEOPraHWYECKUX MOJMMEPOB: CEpbl
tactuyeckon, gocdopa kpacHoro, kapma u jap. Moaemu monekyn 6enkoB u JJHK. O6pasis
pasInYHbIX cUcTeM ¢ kUKol cpenoi. Koarymsanus. Cunepesuc. Dddext Tennans.

Jlabopamopnvie onvimul. 1. CBOWCTBAa THAPOKCHUIOB D3JIEMEHTOB 3-TO mepuoaa. 2.
O3znakomieHue ¢ 00pa3laMu OPraHUYeCKUX U HEOPTaHUYECKUX MOTUMEPOB.

Tema 3. Xumuueckue peaxuuu (19 u)

Knaccudukanus XUMHYECKUX pEaKIUil B OpPraHMYECKOW M HEOPraHUYECKOW XHUMHH.
[TonsiTie O XMMHUYECKOW peaklMH; €e OTIMYME OT saepHOi peakuuu. Peakuuu, npymme 0e3
W3MEHEHUsI KAueCTBEHHOIO  COCTaBa  BEIIECTB:  aJUIOTPONM3ALMS, H30MEpHu3auus U
nosmMepusanus. Peaknuu, uayne ¢ M3MEHEHMEM COCTaBa BELIECTB: 0 YUCIY U COCTaBY
pearupyomux 1 00pa3yroIuxcs BeIecTB (pa3iokKeHus, COSJUHEHNUs, 3aMelleH s, OOMeHa); 1o
M3MEHEHHUIO CTENICHEHN OKMCIIEHUSI 3JIEMEHTOB (OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU U HE
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKLUH); MO0  TemioBoMy Hpdexty (3k30- H
SHAOTEpMUYECKHUE); MO (a3e (roMo- W TeTEepOreHHbIE); IO HallpaBleHHUI0 (oOpaTuMble U
HEoOpaTHMBbIE); 110 UCIOJIb30BAaHUIO KaTaln3aropa (KaTaluTUYeCKHe U HEKaTaIUTHYECKHue); 1o
MexaHu3My (paguKajibHble W MOHHBIE); IO BHJY DSHEPruu, HHULUUPYIOLIEH peaklnio
(poToxumuyeckue, paaualMOHHBIE, 3JEKTPOXUMHUYECKHE, TepMoxumuueckue). OcobeHHOoCTH
KJIaccu(PUKauy peakiuii B OpraHM4eCKON XUMUH.

BeposTHOCTP TpOTEKaHUS XMMHMUYECKHX peakIMi. 3aKOH COXPaHEHHUS DHEPIUM.
BHyTpeHHssI sHeprus M 3K30- U 3HIOTEpMUYECKHE peakuuu. TemnoBod 3((HeKT XUMUYECKHX
peakuuii. Tepmoxumundeckue ypaBHeHus. TernoTta oopasoBanus. [lonstre 00 sHTaNBNNU. 3aKOH
I'. N. Tecca u cnenctBust u3 Hero. DHTponus. DHeprusi ['m60ca. Bo3MoXHOCTh IpOTEKaHUs
peaxkuuii B 3aBUCUMOCTH OT U3MEHEHMSI SHEPTUU U SHTPOIINU.

Ckopocth xumuueckux peakuuil. [lonstue o cxopoctu peakiuu. CKOpoCTb TOMO- U
TETEPOreHHON peaklMy. DHEPIusl aKTUBALMU. DJIEMEHTApHbIE U CIOXHBIE peakiuuu. PakTopsl,
BIIMSIOIINE HA CKOPOCTh XMMHUYECKON PEaKIUU: MPUPOJIa PEAruPYIOIIMX BEUIECTB; TEMIEpATypa
(3axoH Bant-I'odda); koHIeHTpanus (OCHOBHOM 3aKOH XUMHUECKOW KMHETHUKH); KaTaTu3aTOPbI.
Karanmu3: romo- W rereporeHHbIl; MEXaHHW3M JEeWCTBHUS KaTanu3atopoB. @depmeHtsl. X
CpaBHEHUE C HEOPraHMYECKUMU KaraimuzaropaMu. DepMEHTAaTUBHBIN KaTajlu3, €ro MEXaHWU3M.
WuruOutopsl M KaTaJIUTUYECKHE #A1bl. 3aBUCHUMOCTb CKOPOCTH pEaKIMi OT MOBEPXHOCTHU
COIPUKOCHOBEHUS PEArHPYIOLIUX BEILIECTB.



OO6paTuMOCTh XUMHYECKUX peakIuii. XuMUueckoe paBHoBecHe. [[OHATHE 0O XUMHUECKOM
paBHOBecHM. PaBHOBECHbIE KOHIEHTpaluu. JIMHAMMYHOCTH XUMHYECKOI'O pPaBHOBECHUS.
Koncranta paBHOBecHs. DakTopbl, BIUSAIOIMIME HA CMELICHUE PABHOBECHS: KOHLIEHTpaLUs,
nasienue u temneparypa. Ipunnun Jle larense.

DNEeKTPOIUTHYECKAS JUCCOLIAITHSI. DNEKTPOIUTHI u HEDJIEKTPOJIUTHIL.
DNEKTpONUTHYECKasT Juccoluanus. MexaHu3M JHCCOIMALUUA BEIIECTB C PA3JIMYHBIM THUIIOM
xuMHueckoi cBsi3u. CoiicTBa HOHOB. Katnonsl 1 annonsl. KucnoTel, cou, OCHOBaHUS B CBETE
AIIEKTPOJINTUUECKON nucconranuy. CTeNeHb 3JIEKTPOIUTUUECKON TUCCOLUALINY, €€ 3aBUCUMOCTh
OT TPUPOJIBI DIEKTPOJIUTa U ero koHueHTpauuu. Koncranta aucconumanuu. CryneHyaras
JUCCOLMaluUsl  3JEKTpoIUTOB. Peakuuu, mporekaromue B pacTBOpax — 3JIEKTPOJIMTOB.
[TpousBenenre pacTBOPUMOCTH.

Bonopoansiit nokazareins. Jucconuanus Boasl. Koncranra quccounanuu Boasl. IoHHOE
npousBesieHne Bojbl. Bogopoansiii nokazarens pH. Cpenpl BOIHBIX PacTBOPOB 3JIEKTPOJIUTOB.
3HaueHUE BOJOPOTHOTO TIOKA3ATEIS ISt XUMHUYECKUX U OMOJIOTUYECKUX MPOIIECCOB.

I'unponus. Ilonstue «rugponusy». ['Maponus opraHMYECKHX COEIMHEHUH (TajloreHalKkaHoB,
CIIOXKHBIX 3(QUpPOB, yrineBoaos, OenkoB, AT®) u ero 3HaueHue. ['MaApoIU3 HEOPraHMYESCKHUX
BemecTB. ['uaponus coneit — tpu ciaydas. CtyneH4arblid ruapoian3. HeoOpatumelid ruaposus.
[IpakTUueckoe MpuMEHEHHUE THAPOIH3A.

PacuerHbie 3amaun.

1. PacyeTsl o TEPMOXMMHUYECKUM YPABHEHUSIM.

2. Bpruncnenue termnoBoro 3¢dexra peakuu no TemioTe o0pa3oBaHMs pearupyroumx
BELIECTB U IIPOJYKTOB PEAKIUU.

3. Pacyer cpeiHEl CKOPOCTH peaKLUU 110 KOHLEHTPALUsIM PEarupyroniux BEIIeCTB.

4. BbIuucIieHUs! C UCIOJIB30BAHUEM TOHSTHS «TEMIIEPAaTypPHBIN KOI()(UIIMEHT CKOPOCTH
peaKumn.

5. Haxox/ieHne KOHCTaHThl PaBHOBECHSI PEaKLMU MO PaBHOBECHBIM KOHLEHTPALUSAM U
OIpEEIIEHNE UCXOAHBIX KOHIIEHTPALUi BEIIECTB.

HemoHncTpauuu. Moaenu «H-OyTtana u nzobyrana. [lonydeHnue kuciopoaa u3 nepoxkcuaa
BOJIOpoJia U BoJbl. CBOMCTBA COJIIHOM M YKCYCHOM KHCIIOT; peakiMu, UIylLIe ¢ 00pa3oBaHueM
0CaJIKa, ra3a ¥ BO/ibl; CBOMCTBA METAJNIOB; OKMCIIEHUE aJIb/IETH/1A B KUCIOTY U CIIMPTA B JIbJICTHI.
Peakiun ropeHusi; peakiuu >HIOTEPMUYECKHE Ha NMPUMEpPE peakiMM pPaszoXKeHHs (dTaHoia,
KaJIMHHOW CENMUTPbI, W3BECTHSAKA WJIM MeJla) M OSK30TepMHUYECKHE Ha NpHUMeEpe peakiuil
coeanHeHus: (obecrBedynBaHUEe OpPOMHOM BOJBI M pPAcTBOpa IMEpMaHTraHaTa Kajusl STUIIEHOM,
raiieHue U3BECTH U Jip.). B3aumonelicTBue IMHKA ¢ pacTBOpaMU COJITHOM M CEpHOW KUCIIOT IpHU
pa3HBIX TEMIIEpATypax, IPU Pa3HbIX KOHLUEHTPALUAX COJISTHOW KHCIIOTHI; PAa3JIOKEHNE IEPOKCHIA
BOJIOpoia C momolslo okcuaa wmapranna (IV). BsaumoneilicTBue IIMHKA C  pPa3IUYHON
MOBEPXHOCTBIO (IOPOIIKA, MBIIN, TPaHy) ¢ KUCI0TOW. THIMKAaTOpB! M M3MEHEHUE UX OKPACKHU B
paznuuHbIX cpenax. ['maponus kapOoHaroB, cynbdaroB, HUTpara IuHKa win cBuHua (II).
I'maponu3 kapOuaa KaabLus.

Jlabopamopnuie onvimut.

3. Ilony4yeHue KHUCIOpOAA pa3sIOKEHUEM IEPOKCHAA BOAOPOAa U (MJIM) MEepMaHraHaTa
KaJIAs.

4. Peaxknuu, uaymme ¢ oOpa3oBaHHMEM OCaJlka, ra3a M BOJbI S OPraHUYECKUX U
HEOPraHWYECKHUX KHUCIIOT.

5. Wcnonb30BaHue MHIUKATOPHOM Oymaru [uis omnpezaeneHus pH CIrOHBI, JKeITy104HOTO
COKa M JPYT'HX COKOB OpPraHU3Ma 4eJIOBEKa.

6. Pa3Hble ciyyan ruipoamn3a coseil.

Tewma 4. BemecTBa u ux cBoiicTa (334)

Knaccudukanus Heoprannueckux BeuecTs. [IpocTeie u cnoxHble BemecTBa. OKCUIbI, UX
knaccupukanus. [uapokcuabl (OCHOBaHMS, KHCIOPOACOJAEpIKAIINe KHUCIOTHI, aMdoTepHbIe
ruapokcuabl). Kucnotsl, ux kinaccuduxanus. OcHoBanus, ux kinaccuduxamnus. Conu cpeaHue,
KHCJIbIe, OCHOBHBIE U KOMILIEKCHBIE.



Krnaccudukanus opraHMuecKux BEIIECTB. YTJIEBOJIOPOAbI, U KIacCHU(pUKaAIUs BEIIECTB B
3aBUCHUMOCTH OT CTPOEHHS YIIepOAHOH 1enu (anudaruiecKkrue U MUKIHYECKUe) U OT KPaTHOCTH
cBs3ell (TpenenbHbIe U HenpeaenbHbIe). ['oMonornueckuii psa. [Ipon3BogHbIE YIIIEBOIOPOIOB:
TaJIOTeHATKAHBI, CIIUPTHI, (DEHOJIBI, AbJETUILI U KETOHBI, KapOOHOBBIE KHCIOTHI, IPOCTHIC U
CJIOHBIE dPUPbI, HUTPOCOECIUHEHUS, aMUHbBI, AMUHOKHCIIOTHI.

Meraubl. [lonoxenune meramioB B nepuonuueckor cucreme [[. M. Menneneea u
CTpOeHHE X aTOMOB. [IpocThie BeniecTBa — MeTauIbl: CTPOEHUE KPUCTAIJIOB U METAJINYECKas
XUMHUYeCKast CBs3b. Asutorporus. O0mme Gu3ndeckue CBOMCTBAa METaIOB. Psii cTaHIapTHBIX
ANEKTPOAHBIX TOoTeHUuanoB. OOmre XUMHYECKHE CBOWCTBA METaUIOB (BOCCTAHOBHUTEIbHBIC
CBOMCTBA): B3aMMOJICUCTBHE C HEMETaUlaMU (KUCJIOPOJOM, TajOoreHaMH, CEepoH, a30ToM,
BOJIOPOJIOM), C BOJIOM, KHCJIOTaMH M COJSIMH B PAacTBOpax, OPraHUYECKUMHU COEIUHEHUSIMU
(ciupTamwu, TajoreHalkaHaMmH, (PEHOJIOM, KHCIOTaMH), CO IIeJIoYaMd. 3HA4YeHHWE METaJUIOB B
IIPUPOJE U B )KU3HU OPTraHU3MOB.

Koppo3uss Meramios. IloHsATHEe «KOppO3Us METAIOB». XHMHMUYECKas KOPpPO3Hs.
DnekTpoxumuueckas Kopposus. CriocoOsl 3alIUThl METAIIJIOB OT KOPPO3HH.

OOu1re crocoObl MoTydyeHUs] METaUIOB. MeTaiuisl B Ipupoe. MeTaltyprusi U €€ BHIIBL:
NUPO-, TUAPO- U BJICKTPOMETALIYPTrUs. DIJIEKTPOJIU3 paCIUIaBOB U PACTBOPOB COCAMHEHUU
METAJIJIOB U €r0 IPAKTUYECKOE 3HAUECHHUE.

Ilepexonubie metamnbl. Kene3o, Meab, cepebpo, LUHK, PTYTh, XPOM, Mapraseil
(HaxOoXJIeHHe B IMPHUPOJIE; MOJYYCHHE U NPHUMEHEHHE MPOCTHIX BEUIECTB; CBOMCTBA MPOCTHIX
BEIIIECTB; BaKHEUIIINE COSAUHEHNUS).

Hemeramnsl. [lonoxenne HemeraiuioB B nepuonunueckon cucreme /. M. Menneneena,
CTPOEHHE UX aTOMOB. DJIEKTPOOTPHUILIATEIbHOCTh. MHEepTHBIE ra3bl. JIBOWCTBEHHOE MOJIOKEHUE
BOJIOpOJIa B TEpHOAMYECKOW cucteme. Hemeramisl — mpocTeie BemecTBa. Mx aTomMHOE U
MOJICKYJISIPHOE CTpPOEHHUE. AJUIOTPONHUS U €€ MPUUYMHBI. XHUMHUYECKHE CBONCTBA HEMETAJIOB.
OxucnuTenbHble  CBOMCTBAa:  B3aUMOJAEWCTBME C  MeTa/UlaMHM,  BOJOPOAOM,  MeEHee
3IEKTPOOTPUIIATEbHBIMU HEeMeTallJIaMH, HEKOTOPBIMU CIIOKHBIMU BEIIECTBAMH.
BoccranoButenbpHbIE CBOWCTBA HEMETANIOB B PEAKIHAX CO (PTOpOM, KHUCIOPOJIOM, CIOKHBIMH
BEIIECTBAMH-OKUCIUTENAMU (a30THOM U CEPHON KUCIOTaMU U JIp.).

Bonoponnsie coequnenns: HemetawioB. [lomyueHne ux cMHTE30M U KOCBeHHO. CTpoeHne
MOJIEKYJI W KPHUCTAJUIOB JTHX coequHeHuil. dusnmyeckue cBoicTBa. OTHOIIEHHE K BOJE.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB B MEPUOIAX U TPYITIax.

Heconeobpasyromnue 1 coiaeodpa3yromue OKCUIbl.

Kucnoponnbie kucnotel. V3MeHeHHME KHCIOTHBIX CBOMCTB BBICIIMX OKCHIOB U
THUAPOKCUIOB HEMETAIUIOB B MEPUOJAX U TpyMIax. 3aBUCUMOCTh CBOMCTB KHUCIOT OT CTEIECHU
OKHCJICHUS HEMeTaJljIa.

KucnoTsl oprannueckue u Heoprauuyeckue. KUCIoThl B CBETE€ IPOTOIUTHYECKON TEOPHH.
ComnpsiKeHHBIE KUCIIOTHO-OCHOBHBIE Maphl. Kitaccudukanmss opraHMuecKuX ¥ HEOPTaHMYECKUX
kucnotT. O0mIre cBOWCTBA KUCIOT: B3aUMOJCHCTBIE OPraHWYeCKUX U HEOPTaHUYECKUX KUCTIOT C
METaJUIaMH, C OCHOBHBIMH OKCHIaMH, C aM(OTEPHBIMHA OKCHIAMH U THIPOKCHIAMH, C COJISIMH,
oOpa3oBaHue CI0XKHBIX 3(PUpoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEPHOM M a30THOM
K1ca0T. OCOOEHHOCTH CBOMCTB YKCYCHOM M MYPaBbUHOW KHUCIIOT.

OcHoBaHusI opraHYecKre U Heopranuieckre. OCHOBaHUS B
CBETE MPOTOJIMTHIECKOH Teopuu. Kiaccudukanus opraHndecKux 1 HEOPraHWIECKUX OCHOBAHHIA.
XvMHYeCKUe CBOMCTBa IIeNoYeil W HEepacTBOPUMBIX OCHOBaHUU. CBoiicTBa OECKHUCIOPOTHBIX
OCHOBAaHMI: aMMHaKa U aMUHOB. B3anMHOe BIHsSIHAE aTOMOB B MOJICKYJIe aHUJIMHA.
AmpoTepHble OpraHMYeCKMe U HEOpraHMYecKue coeAuHeHus. AmdoTepHbIe
COCIMHEHUSI B CBETE MPOTOJIUTUYECKON Teopuu. AMQOTEpHOCTh OKCHIOB W THIPOKCHIOB
HEKOTOPBIX METAJIJIOB: B3aHMMOJICHCTBUE C KHCIOTaMU U Ienoyamu. [IoHATHE O KOMITIEKCHBIX
coequHeHUsX. KomruiekcooOpa3oBarenb, JHWTaHAbI, KOOPAMHAIMOHHOE YHCJIO, BHYTPECHHSS
chepa, BHemHss cdepa. AMDOTEPHOCTH AMMHOKHUCIOT: B3aMMOJEHCTBHE aMHUHOKHCIOT CO
IeJI09aMu, KUCJIOTaMH, CIIUPTAMH, APYT C Apyrom (0Opa3oBaHHE MOJMIENTHIOB), 00pa3oBaHue
BHYTpEHHEH coiu (OUIOISPHOTrO HOHA).

I'enernyeckasi cBsI3b MEXIY KJIAaCCaMU OPraHUYECKUX U HEOPraHUYECKHX COCTUHEHHA.
[ToHsiTHE O TEHETHYECKOM CBSI3M W FEHETHMYECKHX PSAIaX B HEOPraHWYECKOM M OpPraHuYeCKOu
xumud. [ eHeTHueckue psapl MeTaia (Ha puMepe KaubIus U XKelle3a), HeMeTauia (Ha mpuMepe



ceppl M KPEMHHUsI), TEPEXOJHOT0 D3JIEMEHTa (Ha TpuMepe MuHKA). ['eHeTmyeckue psmbl U
T'€HCTUYECCKAas CBA3b B OpFaHI/I‘{eCKOﬁ XUMHUHU (I[J'DI COGI[HHGHPIﬁ, COACpIKAIMX ABa aTOMa yrjicpoda
B MOJIeKyJie). EqMHCTBO Mupa BeliecTs.

PacueTHbIe 3a1aun.
1. Beruucienre Macchl Wil 00beMa IPOTyKTOB PEAKIUH 110 U3BECTHOW Macce Wik 00beMy

HCXOJIHOTO BEIIECTBA, COJIEPIKAILET0 IPUMECH. 2.
BeruunciieHre Macchl HCXOHOTO BEIIECTBA, €CIIH H3BECTEH MPAKTUYCCKHIA BBIXO/ M MACCOBAsT IO
€ro OT TEOPETHUYECKH BO3ZMOXKHOTO. 3. Beuumcnenus 1o
XUMHYECKHM YPaBHEHHSM PEaKIIUi, €CITH OJTHO U3 PEarnpyIONINX BEIIECTB JaHO B H30BITKE.

4. Ornpenenenue
MOJICKYJISIPHOM (hOPMYJIBI BEIIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB. 5. Onpenencuue
MOJICKYJISIPHOM (POPMYJIIBI Ta3000pa3HOTO BEIIECTBA IO U3BECTHOW OTHOCHTEIBHOM INIOTHOCTH H
MaCCOBBIM JIOJISIM DJIEMEHTOB. 6. Haxoxnenune

MOJICKYJISIpHOM (hOpMYJIBI BEIIecTBa 10 Macce (00beMy) MPOAYKTOB CrOPAHHUS.
7. KoMOuHUpOBaHHBIC 3a1a4H.
JeMoHcTpanuu. Komnekuus
«Knaccuduxanus HeopraHn4ecKUxX BEIIECTB» U 00paslibl npeacraBuTeneil kinacco. Komnekmus
«Knaccudukanus opraHM4ecKUX BEHIECTB» M 00paslbl IMpeacTaBUTeNel KiaccoB. Mozenu
KPUCTANIMYECKUX pELEeTOK MeTaioB. Kosulekuus MeTauioB ¢ pa3HbIMH  (U3NYECKUMU
CBOMCTBaMH. B3anmopeincrsue:
a) HaTpusl, MarHUs U Keje3a ¢ KUCIOPOAOM;
0) IIEJIOYHBIX METAIOB C BOJIOM, CIIUPTAMH,
beHonom; B) LIMHKA C PacTBOPAMHU COJISIHOM M CEPHOM KMCIOT;
I) ’eJie3a ¢ PaCTBOPOM MEIHOI0 KyIlopoca;
) QIIFOMUHUS C PACTBOPOM €IKOTr0 HaTpa.
Oxcuapl U THIPOKCHIIBI XpoMa, MX MojydyeHue U cBoiictBa. Kopposus
METaJUIOB B 3aBUCHUMOCTH OT yCJIOBUH. 3alUTa METAIJIOB OT KOPPO3UU: 00pa3Lbl «HEPKABECKY,
3alUTHBIX NOKpbITHH. Komekuust pya. Moaenu KpuctasmdecKux pelieTok anMasa, rpadura.
Annorponus docdopa, cepsl, kuciopoja. Bzaumozeiictue: a) odecrieunBaniue OpoOMHOM BOJIbI
STWICHOM WIH aneTwieHoM. [lonyyeHue M CBOMCTBA XJIOPOBOJOPOJA, COJITHOM KHUCIOTHI U
ammuaka. CBoiicTBa COJIIHOM, pa30aBlieHHOM CEpHOM M yKCyCHOW KucioT. B3aumopeiictBue
KOHIEHTPUPOBAHHBIX CEPHOW, a30THOW KHUCIOT M pa30aBIE€HHOW a30THOW KHUCIIOTBHI C MEbIO.
Peakiust «cepeOpsiHOro 3epkajia» Aias MYpaBbUHOW KHCIOTHL. B3auMopelcTBue pacTBopa
THAPOKCUAA HATpUsi C KUCIOTHBIMM oOkcuaamu (okcujaom yriaepoaa (1V)), amdorepHbiMu
THJIpOKCUAaMU (THIPOKCUIOM IIMHKA). B3anumopaelcTBie aMMHaKa ¢ XJIOPOBOIOPOIOM U BOIOM.
AHaJOrMYHO A7 MeTWIaMuHa. B3aumoaeiicTBHE aMHHOKHMCIOT C KHCIOTaMHU U IIEIIOYaAMHU.
Ocy1ecTBieHHE IEPEXOIOB.

Jlabopamopnvie onvimul.

1. O3nakomieHue c oOpas3llamMH TMPEACTABUTENEH pa3HbIX KIACCOB HEOPTraHMYECKHX
BEIIECTB.

2. O3HaKoOMIIEHHE ¢ 00pa3liaMu MPEACTaBUTENEH pa3HbIX KIIACCOB OPTaHUYECKUX BEIIECTB.

3. O3HakomileHue ¢ Koyuiekuen pya. 3. CBoicTBa coNsHOM, cepHO# (pa30.) U YKCYCHOI
KHCJIOT.

4. B3aumojeiicTBue rupokcuaa HaTpus ¢ coisimu, cyinbdarom menu (II) m xmopuaom
aMMOHMUS.

5. Paznoxenue runpokcuaa meau (II). [Tomyyenue runpokcuia amoMUHAS U U3YYEHHUE €T0
aM(}OTepHBIX CBOWCTB.

Tema 5. Xumuudeckuii npaktukym (11 )

1. Ilony4enue, coOupanue U pacro3HaBaHUE Ta30B M U3yUYE€HUE UX CBOICTB.
2. CKOpOCTh XUMHUYECKHX PEAKIINI, XUMHUUECKOE PaBHOBECHE.

3. CpaBHEHHUE CBOMCTB HEOPTaHUUYECKUX U OPTaHUIECKUX COCTMHECHHM.

4. Pemienne sKciepuMEHTANBHBIX 3a7a4 110 TeMe «[ uaponus».



5. Penienue skCnepuMEHTAIbHBIX 3a7a4 [0 HEOPraHUYECKON XUMUU.

6. Periennie sSKkCriepMMEHTAIBHBIX 3a7ja4 10 OPraHUYECKONH XUMUH.

7. I'eHeTnueckasi CBA3b MEXKIY KIACCaMHU HEOPraHMYECKUX U OPraHWYECKHX BEIIECTB.
8. Pacnio3HaBaHMe MJ1aCTMACC ¥ BOJIOKOH.

Tewma 6. Xumus u odmectno (12 u)

XUMHUA U TPOU3BOJCTBO. XHMHUYECKas MPOMBIIUIEHHOCTh, XUMHUYECKas TEXHOJOTHS.
CoIpbe UIsI XUMHYECKOM MPOMBIIIIEHHOCTH. Bojga B XMMUYECKON MPOMBIIIIEHHOCTH. DHEPrust
JUIT XUMUYECKOr0 MPOM3BOACTBA. HayuHble MPUHUMIBI XMMUYECKOTO MPOM3BOACTBA. 3allluTa
OKPY’KaIOIIeH Cpellbl U OXpaHa TpyAa IPH XUMHUYECKOM Mpou3BOJACTBE. OCHOBHBIE CTaauU
XHMHUYECKOTO ITPOM3BOJICTBA (aMMHUaka u MeTaHoja). CpaBHEHHE ITPOU3BOJICTBA ITHX BEIIECTB.

XUMHSI U CEIIbCKOE XO3SMCTBO. XHMMM3ALMS CEJIbCKOrO0 XO3AMCTBA U €€ HalpaBJICHHUS.
Pacrennss um mouBa, mnouBeHHBIM moryomaromuii kommuieke (IIIIK). Yagobpenuns u wux
KIaccuukanus. XUMUYECKHUE CPENICTBA 3alIUThl pacTeHuid. OTpHIaTeIbHbIC ITOCIEICTBUS
MIPUMEHEHHUS MECTUIIUIOB U 00ph0a ¢ HUMHU. XUMHU3aIHsl )KUBOTHOBO/ICTBA.

Xumuss u  9Ikoyiorus. XHUMHYECKOE 3arps3HeHue Okpyxaromed cpenbl. Oxpana
ruapocepbl OT XUMHUYECKOro 3arpsizHeHus. OxpaHa MOYBBI OT XUMHYECKOIO 3arpsi3HEHUS.
Oxpana atMocgepbl OT XUMHYECKOro 3arps3HeHus. Oxpana (Gaopsl 1 GayHbl OT XUMUYECKOTO
3arpsi3HeHUs. BUOTEXHOJIOT U ¥ TeHHas HH)KEHEPHUS.

XuMusl ¥ NOBCEIHEBHAs >KU3Hb 4esloBeka. /lomaiiHsasg anteuka. Morolue U 4ucCTALIIe
cpenctBa. CpenctBa OoppOBbI ¢ OBITOBBIMH HaceKOMbIMU. (CpencTBa JUYHONM TUTHEHBI U
KOCMETHKHU.

Xumus v uia. MapKupoBKa yIakOBOK MHUILEBHIX MPOAYKTOB U MPOMBIIIIEHHBIX TOBAPOB
Y YMEHHUE UX YUTaTh. DKOJIOTUS KUIUIIA. XUMHS U TEHETHKA YEIOBEeKa.

JemoncTpanuu. Mojenu TpOU3BOJACTBA CEPHOM KHCIOTHI M aMMuaka. Kommekuus
ynoopenuit u mectuiiuaoB. OOpasibl CpeCTB OBITOBON XHMMHH U JICKAPCTBEHHBIX TIPEIIapaToB

JIaGopaTOpHBIE OIBITHI.

14. O3HakoMIIeHHE C KOJUICKIMEH yI0OpEeHUH U IECTUII/IOB.

15. O3HakomieHHE ¢ 00pa3amMu CpeICTB OBITOBOW XMMHU U JICKAPCTBEHHBIX IPENapaToB,
U3ydeHHe WHCTPYKIUK K HUM IO TPAaBUILHOMY U 6€3011aCHOMY IIPUMEHEHHUIO.

TpeGoBaHusi K yPOBHIO NOATOTOBKH BbIIIYCKHUKOB
TpeboBaHMs HampaBieHbl Ha peAU3aLUI0 JEATEIbHOCTHOTO, MPAaKTUKOOPUEHTHPOBAHHOTO M
JUYHOCTHO OPUEHTHUPOBAHHOTO IOAXO0JIOB; OCBOEHHE YYalllUMUCSH HWHTEIJIEKTyaJbHOU U
NPAaKTUYECKON JIeATENbHOCTH; OBJIAJCHUE 3HAHUSAMU M YMEHUSIMH, BOCTPeOOBAaHHBIMU B
MOBCE/IHEBHOMN JKM3HHU, TMO3BOJSIOUIMMU OPUEHTHUPOBATHCA B OKPYXKAIOIIEM MHUPE, 3HAUUMbIMU
JUIS COXpaHEHMsI OKPY’KaroLIel cpezibl 1 COOCTBEHHOT'O 3710POBBSI.

OOyuaromuecs 10/2KHbI 3HATh:

OCHOBHBIE ITOJIOKEHHSI TEOPUU XUM.CTPOEHUS Oprannuyeckux Bemects A.M.bytneposa;

MOHATUS 00 HU30MCPHU U TOMOJIOTHUH,

IIPOCTBIE U KPaTHBIE CBSI3U MEXKy aTOMaMU;

BakHeIne QyHKIIMOHAJIbHBIE TPYNIbl OPrAaHUYECKUX COEAMHEHUN;

XHUM. CTPOEHUE, CBOMCTBA, HAX0XACHNUE B IPUPOJIE U IIPAKTHUECKOE 3HAUEHNE U3YUYEHHBIX

YIII€BOIOPOAOB, KUCIOPOI0- U a30TCOAEPKAIINX OPTaHUYECKUX BEIECTB;

Ba)XHEHIIINE XUMUYECKUE TIOHATHS U 3aKOHBI XUMHH;

7. Tlepmonmyeckuil 3aKOH U epUOANYECKYIO cucTeMy 3nemeHToB J[.M.MenneneeBa B cBere
COBPEMEHHBIX IIPEJCTaBJICHUN;

8. XuMmHYecKas CBS3b U CTPOCHHUE BEIIECTB;

9. oOmMe 3aKOHOMEPHOCTH OCYLIECTBICHUS XUM. PEAKIIUH;
JUCTIEPCHBIE CUCTEMBI;

10. oOme cBOICTBA METAIIOB M HEMETAJLJIOB,

11. ponp XUMHUM B IPOrPECCUBHOM Pa3BUTHH YEJIOBEYECKOTO OOILECTBA.
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OO0yuaromuecsi 10JKHbI YMeTh:

1. cocTaBisATh CTPYKTYpHBIE (POPMYIIBI OPraHMUECKUX BEIIECTB H3yYCHHBIX KIACCOB;

pacro3HaBaTh U30MEpPHI MO0 CTPYKTYPHBIM (opMyIiaM;

3. COCTaBJIATh YpPAaBHEHHS XHM. pEaKLUWH, IOATBEPKAAONIMX CBOWCTBA H3YYEHHBIX

OpPraHMYECKUX BEIIECTB, UX FTEHETUYECKYIO CBS3b, BaXKHEHIINE CLIOCOOBI MOTYUYCHHUS;

OOBSACHATH CBOMCTBA BELIECTB HA OCHOBE UX XMMHUYECKOI'O CTPOCHMUS;

5. Ppa3bACHATH HA MPUMEPAX MPUUMHBI MHOT000pa3us OPraHUYEeCKUX BEIECTB B3aUMOCBS3b
OpraHMYECKUX U HEOPraHMYECKUX COECIUHEHUM, PUUNHHO-CIEACTBEHHYIO 3aBUCUMOCTh
MEXIy COCTaBOM, CTPOEHHUEM, CBOMCTBAMM U MPAKTUYECKHUM HCIIOIb30BAHUEM BEILIECTB;

6. BBIMONHATH MPOCTEHININE ONBITHI C OPraHMYECKUMH U HEOPTaHUYECKHMMHU BEIIECTBAMH;

7. TpPOU3BOAUTH pAcuéThl MO XUMHYECKUM (QOopMyjaM U YypaBHEHHUSM C Y4aCTUEM
OpraHMYECKUX U HEOPraHUYECKUX BEIIECTB

o
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YyeOublii jian

Ne HaumenoBanue pa3ieios, teMm | Kou-Bo B ToMm uncie
n/n Hacos HN3yuyenue Kontpoan | IlpakTnueckas
MaTepHaja 4acTh
1 Crpoenue aToma 11 10 1
2 CtpocHue BemecTBa 15 14 1
3 XUMUYECKUE peakluu 19 18 1
4 BemecTBa 1 ux cBoiicTBa 31 30 1
) XHAMHYECKUHN IPAKTUKYM 11 11
6 XuMHUs B )KA3HU 00LIECTBA 12 11 1
Hroro 99 83 5 11
lyeTBepTH 25 24 2
IT yerBepTH 20 19 1
I1I yeTBepTH 31 30 1
IV yeTrBepTH 23 11 1 11
Cnucok Jimreparypbl
Jlumepamypa ons yuumens
1. I'a6bpuensn O. C., Batnuna JI. I1. Xumunueckuit sxciepuMenT B mkoue. 11k M.: lpoda,
2005.
2. XuMus B IIKOJE: Hayd. METOI. KypH. — M.: Poccuiickas akagemust oOpa3oBaHusi, U3/1-BO
«lleHTpXHUMIIpECCH.
Hononnumenvnas aumepamypa:
1. CoBpeMeHHBII ypok XuMHH. TexHOJIOruM, MpUEMBI, pa3pabOTKU Y4eOHBIX 3aHATUH /

N.B.Mapxkuna. — fpocnasns: Axkanemus passutus, 2008. — 288c.



2. Ounumknonenus s nereid. (Tom 17.) Xumus. — M.: Mup sHnuknonenuii ABanra+, ACTpenb,

2008. — 656¢.4. H.E. Ky3nenoBa, A.H.JleBkun «3agaunuk mo xumuu 8-9 xi.» M.; «
Benrtana — I'pad» , 2000 — 2007.
3. N.I'. Xomuenko « COOpHHK 337a4 ¥ YIPaXKHEHUH MO XUMHHU I CPEAHEH MIKOIb» M.;

« HoBas Boana», 2001 — 2005.

Hnumepnem - mamepuanul

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Tonbopka MHTEpHET - MaTepUAIOB s
yUUTEIEH.

http://www.l-micro.ru/index.php?kabinet=3. Nndopmarius o mkogsHOM 000pYyI0BaHUH.
http://www.ceti.ur.ru Caiit L{enTpa 3K0510rUecKoro 00ydyeHuss ¥ “UHPOPMaIuH.
http://school-collection.edu.ru Enunast koyuiekuust nupoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://edu. 1c.ru Cucrema nporpamm «1C: O6pazoBanue 3.0»

http://www.ravnovesie.com, www. salebook.ru O0yu4aromye Kypcol «Barii pernetutop.

http://v.SCHOOL.ru bubnnoreka 31eKTpOHHBIX HATJISIHBIX TOCOOHIA.



