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Pabouast nporpamma o xumun i 11 kinacca pazpaborana Ha OCHOBE 00pa30BaTEIbHON POTrPAMMBI
cpennero obmero oopazopanuss MbOY COILI Ne5 ropona Kysnerika, a Takke npruMepHON POrpaMMBbl
cpenHero obmiero oopazoBanus o xumMun. COOTBETCTBYIONIEH rOCyAapCTBEHHBIM 00pa30oBaTeIbHbIM
CTaHJapTaM oomero oopasoBanus u aBTopckoil mporpammel O.C.I"abpuensiHa. cooTBeTcTBYIOIICH De-
JepalbHOMY KOMIIOHEHTY TOCYIapCTBEHHOT'O CTaHAapTa 00IIero oopa3oBaHus U NOMyIeHHOH MuHU-
crepctBoM oOpazoBanus u Hayku PD.( O.C.I'abpuensn. [Tporpamma kypca xumun 11 8-11 kimaccos
obmeobpazoBatenbHbIX yupexaenuid/ O.C.I'abpuensin.- 3-¢ u3a., nepepad. v nom.- M.: JIpoda,2012.)
— 11 xmacc. 6a30BbIi YpOBEHB, 68 4acOB.

KoandyecTBo 4acoB: Bcero 68 yacos; 2 yaca B HeJeJIIo0.
KonTpouabHbIx pador-4.
IIpakTHyeckux pador-3.

CTpykTypa 10KyMeHTa
Pa0ouyas nporpamMma BKJIIOUYAET cjeayolIue pa3/iebl:

1.IL1annpyemble pe3y1bTaThl 0CBOCHHUSI Y1eOHOr0 npeamera « Xumus» B 11 kiaacce;

2.Conep:kaHue TeM y4eOHOI0 Kypca ¢ pacnpeaejieHueM Y4eOHbIX 4acoB 110 pa3jieiaM U 0THe/Ib-
HBIM TeMaM;

3.TemaTuyeckoe IJIAHUPOBaHUE

N3yuyenue xumuu Ha 62a30BOM YPOBHE cpeHero (MOJTHOro) 001ero 00pa3oBaHmsi HANPAaBJIEHO HA
JAOCTH KEHHE CJIeAYIONIUX LeJlei:
* OCBOEHME 3HAHUWI O XMMHUYECKOW COCTABJISIONICH €CTECTBEHHOHAYYHON KapTHUHBI MUpa, Ba)KHEM-

IIUX XUMHAYECKHX ITOHATUAX, 3aKOHAX U TEOPUSIX;
* OBJIA/ICHHEe YMEHHSIMH IIPUMEHATH MOJyYEHHbIE 3HAHUS 7151 00bSCHEHHs Pa3HOOOpPa3HbIX XUMHUYeE-
CKHX SIBJICHUU U CBOMCTB BELIECTB, OLEHKHU POJIU XMMHH B PAa3BUTHHM COBPEMEHHBIX TEXHOJIIOTUN U I10-
Jy4CHUH HOBBIX MaTEPUAIIOB;
* pa3BHUTHe [T03HABATEILHBIX HHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B MPOIIECCE CaMOCTOs-
TEJIBHOTO IPUOOPETEHUS] XUMUUECKUX 3HAHUM € MCIIOIBb30BaHUEM Pa3IMYHBIX UCTOYHUKOB MH(pOpMa-
LU, B TOM YHCJIE KOMIIBIOTEPHBIX;
* BOCIHMTAaHUe YOEXJICHHOCTH B MO3UTUBHOM POJIM XMMHUU B )KM3HU COBPEMEHHOIO 00IllecTBa, HEO0-
XOJUMOCTH XMMUYECKH TPAMOTHOI'O OTHOIIEHUS K CBOEMY 310POBBIO U OKPYKAIOLICH Cpele;
* NpUMeHeHHe MOJyYeHHbIX 3HAHMN U YMeHHil /17151 0€30MacHOro UCIOJIb30BaHMsI BELIECTB U MaTe-
pHasoB B OBITY, CEJIBCKOM XO3sIiiCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTHUYECKUX 3a1ay B TOBCE-
JHEBHOM JKW3HU, MPENYNPEKIACHUS SBICHUN, HAHOCAUIUX BPEJ 3J0POBBIO0 YEIIOBEKA U OKPYKAIOIIEH
cpene.

Kypc obmieit xumun 11 kinacca HampaBiieH Ha pelIeHHE 3a/1a4l UHTETpallii 3HaHUN ydaluxcs
10 HEOPTaHUYECKOW U OPraHNYeCKOl XUMHUH C LENbI0 (POPMUPOBAHUS Y HUX €TUHON XUMHUYECKOH Kap-
THHBI MHUpa. Benymas uaes Kypca — €JUHCTBO HEOPTaHMYECKOM M OPraHMYECKONM XMMHMHM HAa OCHOBE

O6H_IHOCTI/I Hux HOHHTHﬁ, 3aKOHOB U TeOpHﬁ, a TaK’)K€C Ha OCHOBC O6IJ.[I/IX IoaAxXo040B K KJ'IaCCI/I(l)I/IKaLII/II/I
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OpPraHUYECKUX U HEOPraHUYECKUX BEIIECTB M 3aKOHOMEPHOCTSM MPOTEKAaHUS XUMHUYECKUX peaKIuil
MEX1y HUMHU.

3HaAuUUTEIbHOE MECTO B COJEpPKAaHUHU Kypca OTBOJUTCS XMMHYECKOMY sKcrepumeHty. OH oT-
KpBIBaeT BO3MOXKHOCTh (POPMHMPOBATH y yHalUXcsi yMeHHs paboTaTh ¢ XMMHUYECKMMHU BEIIECTBAMH,
BBIIIOJIHATH MPOCThIE XUMUYECKUE OMBITHI, YUUT IIKOJIBHUKOB 0€30IaCHOMY M 3KOJIOTMYECKU I'paMoT-
HOMY OOpaIlleHHIO C BEIIeCTBAaMU B OBITY M Ha IIPOM3BO/ICTBE.

Jloruka v CTpyKTypHUpOBaHHE Kypca MO3BOJISIOT B MOJHOW MEpe MCIONb30BaTh B 00yYSHHH JIO-
TMUYECKHE ONEepalii MBIIUICHHS: aHaJIU3 U CUHTE3, CPABHEHUE U aHAJIOTUIO, CUCTEMaTH3alMI0 1 0000-
LICHHUE.

Martepuansl 1 paboyeil mporpaMMbl pa3paboTaHbl HA OCHOBe aBTOpPckoii mporpammbl O.C.
I"abpuensna, cooTBeTcTBYyOmEH PeneparbHOMY KOMIIOHEHTY T'OCYIAapCTBEHHOTI'O CTaHAapTa OOIIEro
o0pa3oBaHMs M ONYIIEHHOH MuHucTepcTBOM oOpa3zoBanus u Hayku Poccuiickoit denepamnuu. (I'ad-
puensiH O.C. IIporpamma kypca xumuu g 8-11 ximaccoB obmeodpazoBarenbHbIx yupexaenuii /O.C.
I'abpuensn. — 4-e usg., nepepad. u gom. — M.: JIpoda, 2007-2013). OOyueHne OCYIIECTBIAETCS 110
yuebnuky O.C.I'abpuensna «Xumus. 1 1knace. bazossiit ypoBeHs» - M.: «Zlpoday, 2007-2013.-176c¢.

Pabouas mporpamma coctaBieHa U3 pacyera 2 yaca B HEJENI0: OJIMH yac U3 (eaepaabHOro KoMm-
MIOHEHTAa, BTOPOM BBIJICNICH aJIMUHHUCTpALMEH IIKOJIbI U3 YaCOB KOMIIOHEHTa 00pa3oBaTEIbHOIO yUpe-
KJICHU, TaHHAasl IporpaMMa UHTerpupyeT denepanbHblii KOMIIOHEHT U KOMIIOHEHT 00pa30BaTelIbHOTO
YUPEXIEHUS BOSIUHO, YTO CIIOCOOCTBYET MHTETPALMU 3HAHUHN yJalIUXCs 10 HEOpPraHUYEeCKOH U opra-
HUYECKON XUMHUH C 1eNIbI0 (POPMHUPOBAHUS Y HUX €IUHON XMMHYECKON KapTUHBI MUpA.

Pabouas mporpamma mo 4Mcily 4acoB, OTBEIACHHBIX Ha M3YYCHHME KaXKIOH KOHKPETHOH TEMBI,
MIOJTHOCTHIO COOTBETCTBYET aBTOPCKOW MPOrpaMMe.

JlanHast pabodasi mporpaMMa MOXeT ObITh peali30BaHa IMPU HCIOJIB30BAaHUM TPAJAUIIMOHHON
TEXHOJIOTMH O0yU€HUs, a TAK)KE DJIEMEHTOB JIPYTUX COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH, Te-
penoBbIX (OPM U METOOB OOy4eHUs, TAKUX KaK MpOoOJIEMHBIM METOJ, pa3BuBaroliee 00ydeHne, KoM-
MBIOTEPHBIE TEXHOJOTUHU, TECTOBBIM KOHTPOJb 3HAHUN B 3aBUCHUMOCTH OT CKJIOHHOCTEH, MOTpeOHO-
CTEi, BOBMOXKHOCTEH U CIOCOOHOCTEH KaXK10ro KOHKPETHOT O Kilacca B Mapaljieii.

KonTpoJb 32 ypoBHEM 3HaHMI ydaluxcs NpeaycMaTPUBAET MIPOBEACHHUE MPAKTUUECKUX, CaMO-

CTOATCIIBHBIX, KOHTPOJIBHBIX pa60T, KaK B TpaﬂHHHOHHOﬁ, Tak U B T€CTOBOM (bopMax.



Ilnanupyemble pe3yabTaThbl 00y4eHHs.
B pe3yibTare ndyyenuss XuMum Ha 02a30BOM YPOBHE YYEeHHMK 10J1-
JKeH
e 3HATh / MIOHAMATH
Ba’kKHelIlIMe XUMHYECKHe TMOHSATHUS: BEHIECTBO, XMMUYECKUN AJIEMEHT, aTOM, MOJIEKYJa, OTHOCHU-
TEJIbHbIE aTOMHAsi U MOJIEKYJISIpHAsE MacChl, MOH, aJlJIOTPONUS, U30TOIbI, XUMUUYECKAs CBA3b, HJIEKTPO-
OTPHUIIATEIBLHOCTh, BAJICHTHOCTD, CTETICHh OKUCJICHHS, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbeM, Be-
LIECTBA MOJEKYJISIPHOTO M HEMOJEKYJSIPHOI'O CTPOEHHUS, PACTBOPBI, AJIEKTPOIUT U HEDIEKTPOIHUT,
BIIEKTPOIUTUYECKAsT TUCCOLUUAIUSA, OKHCIUTEIbL U BOCCTAHOBUTENb, OKHUCICHHUE W BOCCTAHOBJICHUE,
TEII0BOM 3 (dEeKT peakiuu, CKOPOCTh XUMHUYECKON peakIuu, KaTallu3, XHMUIECKOe paBHOBECHE, YIIIe-
POIHBIN cKeneT, GYHKIIMOHAbHAS TPYIIa, U30MEPHUsI, TOMOJIOTHS,
OCHOBHbI€ 3aKOHBI XUMHUM: COXPAHEHHUSI MACChI BELIECTB, MOCTOSHCTBA COCTAaBa, NEPUOAMIECCKHUI 3a-
KOH;
OCHOBHbI€ TEOPUM XMMHM: XUMUYECKON CBSA3HU, HJIEKTPOJIUTHYECKON JMCCOIMAIIUMM, CTPOCHUS Opra-
HUYECKHUX COCANHECHM;
Ba’kHelIlIMe BellecTBa M MaTepuaJsibl: OCHOBHBIE METAJUIbI U CIUIABbI; CEpHasi, COJsiHAsA, a30THAs U
YKCYCHAsl KUCJIOTBI; MIEIIOYH, aMMHAK, MHHEPAITbHBIC YIOOPEHHUS, METaH, dTHIICH, alleTHIIeH, OCH301,
ATaHOJI, JKUPHI, MbLIA, TJIFOKO3a, caxapo3a, Kpaxmai, KieT4yaTka, OeJIKH, HCKYCCTBEHHBIE U CHHTETHYC-
CKH€ BOJIOKHA, Kay4yKH, IJIACTMACCHI;
® yMeTh
HA3bIBATH U3yUYCHHBIE BEIIECTBA MO «TPUBUAILHONY WIIM MEXKIYHAPOJAHON HOMEHKIIATYPE;
onpenessiTb: BAICHTHOCTh U CTENEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB, THUIT XUMHYECKON CBSI3U B
COEIMHEHHUSX, 3aps]l HOHA, XapaKTEP CPEABI B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COEIUHEHUM, OKHC-
JIUTEJIb U BOCCTAaHOBUTEIb, IPUHAJIEKHOCTh BEIIECTB K PA3JIMYHBIM KJIaCCaM OPraHUYECKUX COEIHHE-
HUIA;
XapaKTepu30BaTh: 1BJEMEHTHl MAJIBIX MEPUOJOB MO HMX MOJOKEHUIO B TMEPUOANMYECKONW CHCTEME
J.V1.Menneneesa; oOIyie XUMHUYECKHE CBOMCTBA METAIIJIOB, HEMETAIIJIOB, OCHOBHBIX KJIACCOB HEOpra-
HUYECKHUX U OPraHUYECKUX COCIMHECHHI; CTPOCHUE M XMMHYECKHE CBOMCTBA N3YUCHHBIX OPTraHUYECKUX

COCIUHCHUI;



00bSICHAITh: 3aBUCHMOCTb CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; MMPUPOTY XUMUUYECKON CBSI3U
(MOHHOM, KOBAaJICHTHOM, METAJUTHYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PeaKIuy 1 TOTO0KECHHS
XUMHUYECKOTO PABHOBECHS OT Pa3IMYHBIX (DAKTOPOB;
BBINOJIHATh XUMHUYECKH IKCIEPUMEHT [0 PaclO3HABAHUIO BAXHEHIINX HEOPraHUYECKUX U Opra-
HUYESCKHUX BEIICCTB;
NPOBOAUTH CaMOCTOSTENbHBIN MOUCK XMMHUYECKOW MH(GOpPMAIUU C UCIOIB30BAHHEM PA3IUYHBIX HC-
TOYHUKOB (HAyYHO-TIOMYJISIPHBIX W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); Hc-
MOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH NIl 00pabOTKU U TMepefaund XUMUUYECKOW nHpopmanuu u ee
MIPEACTABJICHUS B PA3IMYHBIX (OopMax;
HCI0JIL30BATh NMPHOOpeTeHHbIe 3HAHUS U YMEHHUS] B NMPAKTHYECKOll /esiTeIbHOCTH M MOBCe-
JTHEBHOM KU3HH 1JIS1:
00BSICHEHHS] XUMHYCCKHX SIBJICHHH, POUCXOAIINX B MPUPOJIE, OBITY U Ha TPOU3BO/ICTBE;
OTIpPEJICIICHUS] BO3MOXXHOCTH MPOTEKAHUSI XUMUUYECKHUX MPEBPAICHUHN B PA3TUYHBIX YCIOBUSAX U OLIEHKH
X ITOCJICICTBUM;
SKOJIOTMYECKU TPAMOTHOIO MTOBEJICHUS B OKPYKAIOIIEH Cpefie;
OIICHKU BJIUSHUSI XUMHUYECKOTO 3arps3HEHUS OKPYKAIOIIEH cpeapl Ha OPTaHW3M 4YelIOBeKa M JIPYyrue
YKUBBIE OPTAHU3MBI;
0e30macHOro OOpaIIeHus C TOPIOYUMH M TOKCHYHBIMHU BEIIIECTBAMH, JTJAOOPATOPHBIM 000PYI0BAaHUEM;
MIPUTOTOBJICHHS PACTBOPOB 33JJaHHON KOHIICHTPAIUU B OBITY M Ha IPOU3BOJICTBE;
KPUTHYECKOW OIIEHKH JIOCTOBEPHOCTH XMMHUUYECKOW MH(OpPMAINH, TOCTYIMAIONIEH U3 Pa3HbIX UCTOYHH-
KOB.
Kpowme Toro, B pe3ynbpTaTe u3y4eHusi XUMUU Ha 0a30BOM YPOBHE YUCHUK 10JI2KEH:

e VYMeTh
npPoBOOUmMb CAMOCTOSTEIBHBIN MONCK XUMHYECKOW WH(OpPMAIIUU ¢ MUCIOIb30BAaHUEM PA3IMYHBIX HC-
TOYHUKOB (HAYYHO-TIOMYIISIPHBIX W3JaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); mc-
MOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHUU TSl 0Opa0OTKH U TIEepeavyu XUMHUIECKOM HH(POpMAIUU U €€
MIPEJICTaBJICHUSI B PA3TUYHBIX (hopMax;
HCMO0JIb30BATH NPUOOPETEHHbIE 3HAHUS M YMEHHsl B MPAKTHYECKOH J1eATeJIbHOCTH U MOBCEHEB-
HOM KU3HMU IS
*  OOBSICHEHMS] XUMHUUYECKHX SBJIICHUM, MPOUCXOISIINX B MPUPO/IE, OBITY U Ha TP OU3BOJICTBE;
*  OIpeAeNeHus BO3MOXKHOCTU MPOTEKAaHUs XMMUYECKUX MPEBPAIICHUN B Pa3IUUHBIX YCIOBUAX U

OITCHKH MX ITOCJIE/ICTBHIA;

*  DKOJIOTMYECKHU I'PaMOTHOTrO MIOBEACHUS B OKPY Kalolllei cpeae;
*  OLICHKH BJIMSHUSA XMMHYECKOTO 3arps3HEHUs OKPYXKAIOIIEH Cpe/lbl Ha OpraHu3M 4YeJIOBeKa U JIpY-

T'C )KUBbLIC OPIraHU3MBbI;



+  0e30macHOro oOpaIIeHHs ¢ TOPIOYMMH M TOKCHYHBIMU BEIIIECTBAMH, JIA0OPATOPHBIM 000p yI0Ba-
HUEM;

¢ IIPHUTOTOBJICHUS PAaCTBOPOB 3aI[aHHOI\/’I KOHLCHTpAIUX B 6I)ITy " Ha IPOM3BOACTBE;

*  KPUTHUYECKOW OIEHKU JOCTOBEPHOCTH XUMHUYECKONH MH(POPMAIMH, TOCTYMAOMIEH W3 Pa3JIdYHbBIX

HCTOYHUKOB.

ConepsxkaHue TeM y4eOHOro Kypca

Tema 1. Ctpoenune aTomMa u nepuoanyeckuii 3axon JI. . Menneneena (74)

OCHOBHBIE CBEJIEHHUS O CTPOEHHUHU aTOM a. Aapo: npoTOHBI U HEUTPOHBL. U30-
TOIBI. DJIEKTPOHBI. DJIIEKTPOHHASI 000JI0UKa. DHEPreTHIeCKUld ypoBeHb. OCOOCHHOCTH CTPOCHUS dIICK-
TPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-TO U 5-T0 NepuoaoB nepuoaudeckor cucremsl J{. M. Menne-
neeBa (epexonHbIX 37eMeHTOB). [loHsaTHE 00 opOUTANIX. S- M p-OpOUTATU. DIIEKTPOHHBIE KOHPUTY-
pauuy aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

[Tepuonumueckuit 3axkoH [ U MenngeneeBa B CBETE YUECHHUS O CTPOE
Huu aToMa. Otkpeitue [. . MenaeneeBbIM NEpUOIUYECKOrO 3aKOHA.

[lepuonuueckas cucreMa xumuueckux siemenToB [I. M. MenneneeBa - rpadguueckoe orodpa-
YKEHUE MEepUOANYECKOro 3aKkoHa. @U3NYECKHUIl CMBICH MTOPAIKOBOIO HOMEpPA AJIEMEHTA, HOMEPA TIEPHO-
J1a 1 HoMepa Ipyninbl. BaneHTHbie 3nekTpoHbl. [[puunHbI N3MEHEHUs! CBOMCTB JIEMEHTOB B EPUOIAX U
rpynnax (rJaaBHbIX MOATPYIIAX).

[Tonoxenue BogOpOJa B MEPUOANUECKON cCUCTEME. 3HAUEHUE IEPUOJUUYECKOr0 3aKOHA U MepH-
OJIMYECKON CHCTEMBbI XUMHUUYECKUX 3ieMeHToB JI. M. MeHneneeBa uisl pa3BUTHUS HAYKH M TTOHUMaHUSA
XUMHUYECKON KapTUHBI MUPA.

JemoncTpanun. Pa3znuunbie GopMbl epuoOIUUYECKOd CUCTEMBI XUMHUECKUX 3iemeHToB 1. U.
Menpeneesa.

Tema 2. Ctpoenue BemecTBa (22 4)

Nounnas xumuueckas cBs3b. Katnonsl u annonsl. Knaccuduxanus nonos. Monusie
KpUcTaumueckue pemerku. CBOMCTBA BEIIECTB C STUM THUIIOM KPUCTATUYECKUX PEIIETOK.

KoBaneHTHas XuMuyeckKas CBS3b. DIEKTPOOTpULATENbHOCTD. [lonsipHas u He-
noJisipHast KoBajieHTHbIe cBs3u. Jlumnoinb. [loasipHOCTH CBSI3U M MOJIAPHOCTH MOJEKYJIbl. OOMEHHBIM U
JIOHOPHO-AKIIETITOPHBIN MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBS3H. MOJEKyNIsSpHBIE U aTOMHBIE
KpUcTauimueckue pemerku. CBOMCTBA BEIIECTB ¢ ’TUMHU TUIIAMHU KPUCTATUIMUECKUX PEIIETOK.

Metannauueckass XUuMudeckas ¢Bs3b. OcoOOEHHOCTH CTPOCHUSI aTOMOB METal-
70B. MeTaimnyeckass XMMUYECKasi CBSA3b M MeTaJuIM4ecKasi Kpucrauinueckas pemierka. CBoicTBa Be-

meCTB C 3TUM THIIOM CBA3H.



Bonopoanasg xumMmuueckas cBs3b. MexMoNeKyJIsspHas U BHYTPUMOJIEKYJISIpHAS
BOJIOPOJIHAS CBSA3b. 3HAYCHHE BOJIOPOJHOM CBSI3U JJIsl OPraHU3alMU CTPYKTYpP OMOIOINMEpPOB.

Peaxnuu, unymue 6e3 H3MEHEHUS COCTaBa BelleCTB. AJNIOTpONUS U aj-
JIOTPOMHbIE BUIOU3MEHEHUs. [IpHUnHBI alsTOTpONuy Ha MpuMepe MoAu(UKaMi KUCIOpoAaa, yriepoaa
u ocdopa. O30H, ero Ouonorudeckas poib. 3omeps U n3oMepusi.

'a3000pa3Hoe COCTOsIHMUE BellecTBa. IpuarperaTHbIX cocTossHus Bojbl. Oco-
OCHHOCTH CTPOCHHS Ta30B. MOJNAPHBI 00bEM ra3000pa3HBIX BEIIECCTB. [Tpumepsl ra3000pa3HBIX
MPUPOIHBIX CMEce: BO3AyX, IPUPOAHBIH Ta3. 3arpa3HeHne aTMoc(eps! (KUCIOTHbIE JOXKAN, TapHUKO-
BbI 3¢ (ekT) n 6oprda ¢ HUM.

[IpencraButenu razoo0pa3HbIX BELIECTB: BOAOPO, KUCIOPOM, YTJIEKUCIBIA ra3, aMMHUaK, ITH-
neH. VIx nonydyenue, coOupanue u pacro3HaBaHue.

TBepnoe cocTossHUE Belle cTB a. AMOpdHBIE TBEpAbIE BELIECTBA B MPUPOJIE U B
YKU3HU YeJIOBEKa, X 3HAUYEHUE U npuMeHeHue. Kpucrannnyeckoe CTpOeHUE BELIECTBA.

HucnepcHsblie cucTeM bl [lonstue o nucnepcHbix cuctemax. JucnepcHas ¢aza u auc-
nepcuoHHas cpena. Kiaccudukanus IUCTIepCHBIX CUCTEM B 3aBUCUMOCTH OT arperatHoro COCTOSHUS
TMCTIEPCHON cpefbl U AUCTepcuoHHOM ¢a3pl.  ['pyOoaucriepcHble CUCTEMBI: 3MYIbCUU, CYCIIEH3UH,
a’po3onu. TOHKOAMCIIEPCHBIE CUCTEMBI: TE€IU U 30JIH.

CocTaB BemecTBa U CM e c e . BemecrBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPO-
€HMs1. 3aKOH ITOCTOSHCTBA COCTaBA BELIECTB.

[TonsiTve «10ns» U €e Pa3HOBUAHOCTH: MaccoBas (J10Ji JIEMEHTOB B COCIUHEHHH, OIS KOM-
MIOHEHTa B CMECH - JOJIA NPUMECEH, /1071 pacCTBOPEHHOr0 BELIECTBAa B pacTBope) U oObemHas. Jlois
BBIX0/1a IPOYKTA PEAKIUU OT TEOPETUUECKH BO3ZMOKHOIO.

JemoHcTpanun. Mozens KpUCTAIUIMYECKON PELIETKU XJIOpUAa HaTpus. Moaenu KpucTtauinye-
CKHX PEIIETOK «CyXOro Jibjaa» (WK uoja), aiMasa, rpadura (wim kBapia). Moaens monekynst JJHK.
OO0pa3s1bl pa3IUYHbIX AUCHEPCHBIX CHUCTEM: dMYJIbCHH, CyClIeH3HH, aspo3oneii, renei u 3omeit. Koary-
nsinusi. Cunepesuc. Dpdext Tunmans.

JlaGopaTopHble onbIThL. 1. O3HaKOMIIEHUE C TUCTIEPCHBIMH CHUCTEMaMHU.

IIpakTueckas padora Nel. [lonyuenue, coOupanue U pacro3HaBaHUE Ta30B.

Tema 3. Xumuueckue peakuuu (17 u)

Peaknuu, ngymue c u3BMEHEHHNEM cOCTaBa BellecTB. Peakuun coenune-
HUS, Pa3JIOKEHUs, 3aMEIeHUs] 1 OOMEHa B HEOPTraHMYECKON U OPraHu4ecKOi XUMHUH. Peakuuu 5k30- 1
sHAoTepMuYeckre. TemnoBoi 3(h(eKkT XMMUYECKON peaklMu M TepMOXMMHUYECKUEe ypaBHEHMs. Peak-

LIUM T'OPEHUs], KaK YACTHBIN CIIy4all SK30TEPMUUYECKUX PEAKLIUMN.



CKOpPOCTh XUMHUUYECKOH peakxiuu CKOpoCTh XMMUYECKON peakiuu. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PEAaKIMH OT MPUPOABl PEarupyIOLINX BELIECTB, KOHLEHTPALUH, TEMIIEPATYpPHI,
IJIOIIAIM TOBEPXHOCTH COMPUKOCHOBEHUS U KaTanu3aTopa. Peakiuu romo- u rereporenssle. [lonstue
0 KaTaju3e 1 Kartanuzaropax. @epMeHTbI Kak OMOTOTHUECKHE KaTaIn3aTOpPBI.

O6paTuMoOoCTh XUMHUUYECKHUX peakiuil. HeoOpatumbie u oOpatumMple XuMuye-
ckue peakuu. CocTossHHE XUMUYECKOrO paBHOBECHUS sl 0OpaTUMBIX XUMHUYECKUX peakuuid. Croco-
ObI CMEIICHUsI XHMUYECKOT0 PAaBHOBECHS Ha IPUMEpE CHHTE3a aMMuaka. [[oHsTHe 00 OCHOBHBIX Hayd-
HBIX NIPUHIIMIIAX TPOU3BOICTBA HA IPUMEPE CUHTE3a AMMHAKa UM CEPHON KHUCIIOTBHI.

DNEKTPOIUTHI U HEIJIEKTPOIUTHL. DJIEKTpoNIuTHUYeCcKas auccounanus. Kucnorsl, ocHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPHH JEKTPOIUTUYECKOM TUCCOLUALIUU.

F'mapponus oOpraHMYEeCcKHUX MW HEOPTAaHUYECKHUX cOoeJquHeHH ii. HeoOpa-
TUMBIH THApONU3. OOpaTuMbI THAPONIN3 colieid. [ UApOIM3 OpraHMvYeCcCKUX COSAMHEHUN M €ro Mpak-
TUYECKOE 3HAUYEHUE Ul MOITYYeHHs TUIPOIU3HOrO CIMpPTa U Mbula. buonornueckas poiap ruipoiansa B
IJIACTUYECKOM U DHEPreTHUECKOM OOMEHE BEIIECTB U YHEPTHH B KIIETKE.

OKHCIUTENbHO-BOCCTAHOBUTEIbHB € peakiluu CTeneHb OKUCIECHUS.
Omnpenenenve creneHW oOkucieHus 1o ¢opmyne coenuHeHus. IloHaTtne 00 OKHCIUTENBHO-
BOCCTAHOBUTENIBHBIX peakiusax. OKUCIEHUE U BOCCTAaHOBJIEHUE, OKUCIUTEIb U BOCCTAHOBUTEID.

DI EeKTDP O H 3. DICKTPOIU3 KAK OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIN MPOLIECC. DIIEKTPOJIN3
pacIiaBoB ¥ pacTBOPOB Ha NpUMeEPE XJiopuaa HaTtpus. [IpakTnyeckoe NpUMEHEHNE IIEKTPOIIN3aA.

JeMoHcTpanum. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT MPUPOJbI BEIIECTB HA MPUMEPE B3aUMO-
JEHCTBUSL PACTBOPOB PA3JIMYHBIX KHUCJIOT OJMHAKOBOM KOHLEHTpPALUU C OJAMHAKOBBIMHU TPaHYIAMHU
LMHKA ¥ B3aMMOJAEHUCTBUS OJIMHAKOBBIX KYCOUYKOB Pa3HBbIX METAJNIOB (MarHusl, IIMHKA, XkeJje3a) ¢ Cosl-
HOM Kucioroi. Pa3noxxeHne nepokcuaa BOAOpoaa ¢ MOMOIIBIO Katanu3aTopa (okcuna mapranna (1V))
U KaTaja3bl ChIpOro Msica u cblporo kaprodens. [IpuMepsl HeOOpaTUMBIX peakuui, HAYIIHUX ¢ 00pa3o-
BaHUEM OCaJIKa, ra3a UM BoJbl. B3aumozelicTBue nuTus 1 HaTpus ¢ Bogoi. OOpa3iibl KpUCTAIIOTUI-
patoB. ['maponu3 kapOOHATOB IIETOYHBIX METANIOB U HUTpaToB LuHKa win cBuHNa (II). Ipocreiimme
OKHCITUTEIIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU; B3aUMOACHCTBHE IMHKA C COJISTHOM KHUCTIOTOM U XkKelesa ¢
pactBopoMm cynbdara meau (I1).

JlaGopaTopHble onbITHI. 2. Peakius 3amMelieHuss MeIu Kelle30M B pacTBOPE METHOTO KyIopo-
ca. 3. [lonmydyenue Bogopoaa B3aUMOJCHCTBUEM KHUCJIOTHI ¢ IuHKOM. 4. [lonmyyenue kucimopoaa pasio-
KEHHEM TMepOoKCHa BOJIOpoa ¢ MoMoIbio okcuaa Mapranua (IV) u xaranassl ceiporo kaprodens. 5.

Peaxuuu, naymme ¢ oOpa3oBaHHEM OCajKa, Ta3a ¥ Bojbl. 6. Pa3znudHble cirydan ruaponusa coneil.

Tema 4. BemecrBa u ux cBoiicta (19 u)



M e T a 1 1 bl. B3aumojeicTBHEe METAIIIOB ¢ HEMETAJJIaMU (XJIOPOM, CEPOH U KHUCIIOPOIOM).
B3aunMopeiicTBue MIENOYHBIX U LIETOYHO3EMENbHBIX METAIJIOB C BOJOM. DIEKTPOXUMHUYECKUU P
HaNpsHKEHUHA METaIoB. B3auMoaeincTBue METaJlJIOB C paCTBOPAMH KUCIIOT U COJICH. AJTFOMUHOTEPMHSL.
B3aumopeiicTBue HaTpHs C 3TAHOIOM.

Koppo3ust meramnoB. IloHATHE O XMMHYECKOH W BJIEKTPOXUMHUYECKONM KOPPO3UH METAJLIOB.
CrniocoOBblI 3alIUThI METAJIIOB OT KOPPO3UH.

H e wme Tann bl CpaBHUTENbHAS XapaKTEPUCTUKA TaJIOTEHOB Kak Haubosee TUIIHYHBIX Mpel-
cTaBuTeneil HemeTauioB. OKHCIUTENbHBIE CBOICTBA HEMETAUIOB (B3aMMOACHCTBUE C MeTaUIaMH H
BOoZIOpoaOM). BoccTaHOBHUTENbHBIE CBOWCTBA HEMETAIUIOB (B3aUMOJIEHCTBHE C 0oJiee JIEKTPOOTPHILa-
TEIbHBIMU HEMETAJUIAMHU U CJIIOKHBIMU BEIIECTBAMU-OKUCIUTEIISIMU).

KucnoTs HeopraHumueckue U opraHuyeckue. Kinaccupukanus kucior. Xu-
MHYECKHE CBOMCTBA KHMCIIOT: B3aUMOJICHCTBHUE C METANIAMU, OKCUAAMHU METAJIJIOB, TUAPOKCUIAMH Me-
TaJJIOB, COJISIMH, CIIUPTaMHU (peakius drepudukanuu). OcoOble CBOWCTBA a30THOW M KOHIICHTP UPOBAH-
HOM CEpHOM KHUCIIOTBHI.

OcHOBaHUS HEOpPraHUYECKHUE U OpTaHHUUeECKHe. OCHOBaHHUS, UX KIIaCCH-
¢dukaruss. XuMMUYECKHE CBOMCTBA OCHOBAHU: B3aUMOJICUCTBUE C KUCIOTAMHU, KUCIIOTHBIMU OKCHIAMH
U coisiMU. PasnoxkeHne HepaCTBOPUMBIX OCHOBAHUM.

C o 1 u. Knaccudukarus coneii: cpeHue, KUciable 1 OCHOBHbIC. XMMHUYECKHE CBOWCTBA COJICH:
B3aMMOJICUCTBUE C KUCIOTaMHU, LIEJI0YaMU, MeTauiaMu 1 coisimu. [IpeacraBurenu cosieil U ux 3Have-
Hue. XJIopua HaTpus, KapOoHAT Kayblus, Gocdar kampius (CpeaHUE COMN); TUAPOKAPOOHATHI HATPUS
¥ aMMOHUS (KUCHbIe conn); TuapokcokapOonar meau (II) - manaxut (OCHOBHAs COJIb).

KauecTBeHHbIE peakiuu Ha XJIOpUJI-, CyIb(paT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KaTHO-
uel xenesa (I1) u (110).

'eneTrnueckas cBsI3b MEKIYy KIacCaMd HEOPraHHMYECKUX U OPraHUYECKUX COEIU-
HeHuil. [loHsATHE O TeHEeTUYEeCKOM CBSI3M U F€HETUUYECKUX psax. [ eHeTuyeckuid psja Metaiia U HeMe-
tayia. OCOOEHHOCTH T'€HEeTUYECKOr o psijia B OPraHUUECKON XUMUU.

Jemoncrpanuu. Komieknus o0pa3oB MeTauioB. ['opeHre MarHus U alioMUHUS B KUCIIOPO/IE.
B3aumopeiicTBue 11eI104YH03EMENIBHBIX METAJUIOB ¢ BOJOW. B3aumosnelicTBrue HaTpusl ¢ 3TaHOJIOM, LIUH-
Ka C YKCYCHOM KHCIJIOTOW. B3auMoencTBue Meiu ¢ KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTOW. Pe3ynb-
TaThl KOPPO3UM METAJUIOB B 3aBUCUMOCTHU OT yclIOBUH ee nporekanus. Komiekuust oOpas3oB HemeTal-
noB. Konnekuus npupoaHbIX OPraHMYECKUX KUCIOT. B3anMozeicTBue KOHLIEHTPUPOBAHHOM CEpHOM
KHCJIOTHI C caxapoM, HEeJUTI0JI0301 U Mepio. OOpa3ibl MPUPOIHBIX MHUHEPATIOB, COJACPKAIIUX XJIOPU
HaTpusi, KapooHat kKanblus, Gpocdar kanpius u ruapokcokapoonar meau (I1).

JlabopaTopHble onbIThl. 7. O3HAKOMIJIEHHE C KOJJIEKLUSMU: a) METAJJIOB; 0) HEMETAILIOB. 8.

BSaHMOﬂeﬁCTBHC COJISTHOM KHCJIOTHI B pacTtBopa YKCYCHOﬁ KHUCJIOTHI C ME€Ta/lllaMHd, C OCHOBAaHUsIMH, C



cosamu. 9. [lonydeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBaHMH. 1(. KaueCTBEHHbIE pEaKIUHU HA XJIO-
PUIBI U CYIb(ATHL

IIpakTyeckas padora Ne2. Mentudukanys HeOpraHMUECKUX COSAUHEHUH.

IIpakTnyeckas padora Ne3 Pemenue sxciepruMeHTaIbHBIX 3a/1a4 110 TeMe «MeTalisl 1 HeMe-
TaJIbD».

Tema 5. Xumusi u sxu3Hb (3u)
Morwomue u yucTsIme cpeacrsa. [Ipasuia 6e3omacHoi paboTHI CO CPECTBAME OBITOBON XH-
MuH. XMMHYECKHE BEIIECTBA KAK CTPOUTEILHBIE U IOJIEIOUHBIE MaTepHaibl. BelecTsa, Hcmosib3ye-
MBIE B IOJUTpaduH, )KUBOIMCH, CKYJIBIITYPE, apXUTEKType. BbITOBast XUMUYECKast [PaMOTHOCTb.

Xumusi 1 npon3BoAacTBO. OO0IIKe MPEACTaBICHHS O MPOMBILUIEHHBIX CIIOCO0aX IMONyYeHHs XU-
MHYECKHX BEIIECTB HA IPUMEPE IPOU3BOJICTBA CEPHON KUCIIOTHI.

XuMHA | 3KO0JIOTHs. XUMHYECKOE 3arpsA3HCHHUC Opr)KaIOI_I_[eﬁ CpeAbl U €ro MoCICACTBUA.
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TemaTuyeckoe NJIAHUPOBAHUE

NeNe Bcero, N3 aux
m\n HanmenoBanue TemMbl Jac. ITpakr. | Koutp. | Hara
paboTsl | paboThl
1 Tema 1. CtpoeHne aToMa u niepu- 7 - 1 CEHTAOpb
onudeckuit 3akoH /.M. Mennaene-
eBa
2 Tema 2. Ctpoenue BeniecTa 22 1 1 OKTSIOpB-
JeKadpb
3 Tema 3. Xumuueckue peakiuu 17 - 1 JxaOpb-
deBpaib
4 Tema 4. BemectBa 1 ux cCBOMCTBa 19 2 1 MapT-Mai
5 Tema 5. Xumus v KU3Hb 3 - - Mait
Htoro 68 3 4
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IHoypouHoe ni1aHupoOBaHuUe
NeNe Tema ypoka W3y4aemble BOIIPOCHI DKCIIEpUMEHT TpeboBaHUs K YPOBHIO | 1T
n/n .- neMoHcTpanu- MOJITOTOBKY BHITYCKHH- | &
OHHBIN KOB T
JI.- mabopaTopHBbIf a
Tekymuii KOHTPOJIb
Tema 1. CTpoenne aToma (/4acoB)
1(1) | Arom — crioxHast SAnpo: IpOTOHBI U HEUTPO- 3HATBH/IIOHUMATD - 8AJ#C-

JacTuia Hbl. I30TOMBI. DNeKkTpo- Helluiue Xxumuyeckue
HBL. DJIEKTPOHHAs 000- ROHAMUA: XUMAYECKAN
JI0OYKa. DHEPreTHYEeCKU 9JIEMEHT, aTOM, H30TOIIEI
YPOBEHB. DIEKTPOHHbBIE
obnaka. AToMHbIE OpOH-

TaJIA. S-, P-3JICMCHTHI
2 (2) | Crpoenwue amektpo- | OCOOEHHOCTH CTPOCHUS YMeTb cocTaBisaTh Qop-

HOB B aTome AJIEKTPOHHBIX 000JI0YEK MYJIbl Ha OCHOBE 3JIEK-
aTOMOB 3JIEMEHTOB 4-T0 1 TPOHHBIX KOHQUTYypalui
5-ro nepuoaoB nepuoau- | [IpoBepounas pabo- | aTOMOB XMMHUYECKHX 3JIe-
yeckou cuctemsl .. Ta 0 TeME «ATOM — | MEHTOB
MenpeneeBa (MIEPeXOAHBIX | CIIOKHAS YACTHULIA»
3JIEMEHTOB). DJIEKTPOH-

HbIe KOH(UTYpaIH aTo-
MOB XUMHUYECKUX IJICMCH-
TOB

3(3) | DnekrpoHHBIC KOH- | DJIEKTPOHHBIC KOH(PUTY-

¢durypanuu aTOMOB | paliy aTOMOB XUMHUYE-

XUMHYECKUX dJIe- CKHUX 3JIEMEHTOB. DJIeK- "

MEHTOB TpPOHHO-TpaduIecKue KHMUYECKHH JK-

($hopMyIbl. DIIEKTPOHHAS TaHt
KJaccuuKaIus 3JeMeH-
TOB: S-, p-, d-, f-
CEMENCTBA
4(4) BasientHbIE BO3- Banentnocts. BajgeHTHBIE

MOKHOCTH aTOMOB ANEKTPOHBI. BasieHTHBIE

XUMHUYECKHX dJIe- BO3MOXXHOCTH aTOMOB. ®poHTaNbHAs TIPO-

MEHTOB CpapHeHue TIOHATHH «BA- | gepka qoMALIHETO
JICHTHOCTB» U « CTCHCHb | 3351amyg
OKHCIICHUSD)

5(5) [Tepuonuueckwii 3a- | Otkpertue J.U. Mennene- | . Paznuunsie pop- | 3HATH/MOHUMATH

KoH U Ilepnonnue-
CKasl CUCTEMA XUMHU-
YECKUX JJIEMEHTOB
J.1. MeHnpaeneeBa u
CTPOEHHE aToMa

€BbIM IIEPUOIUYECKOT O
3akoHa. [lepuonnueckas
CUCTeMa XMMHUYECKHUX
anemeHToB /.M. Menne-
neeBa - rpaduyeckoe
OTOOpaKEHHE TTEPUOINYIC-
cKoro 3akoHa. dusnue-
CKHI CMBICJI TOPSIKOBOTO

MbI IEPUOTUYECKOM
CHCTEMBI XUUMHYe-
CKHX DJICMEHTOB
J.1. MennaeneeBa

JI. KoHctpyupona-
HUE IEPUOANICCKON
TaOIUIBI C UCITONb-

HOMCEpa 5JIEMCHTA, HOMC-

30BaAHUEM KapTO4YCK

- OCHO6HbIE 3AKOHbl XU-
Muu: IEPUOINYECKUN 3a-
KOH

Ymerb

- Xapakmepu3o6ama:
3JIEMEHTBI MAJIbIX IIEPUO-
JIOB 110 UX TIOJIOKEHUIO B
MIEPUOINYECKON CUCTEME
J.M. MennaeneeBa
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POB I'PYIIIBI U IEPUOJA.
[IpyunHbI UI3MEHEHUA
CBOMCTB 2JIEMEHTOB B
rpynnax (rJaaBHBIX MOA-
rpymmnax) M nepuojax.
[Tonoxxenue BoOpoOIa B
MIEPUOINYECKON CUCTEME.
3HaueHUe NepuoJUIECKO-
I'0 3aKOHA U Nepuoanye-
CKOM CUCTEMBI JIJIsl Pa3BH-
TUSI HAYKW U TOHUMAaHUs
XUMUYECKON KapTUHBI MHU-

pa.

®poHTaNbHAA MPO-
BEpKa BBIIIOJIHEHUS
JIOMAIIIHETO 3a/1aHUS

6 (6) | OOoOIIeH e 3HaHU | 3HAUCHHE TEPUOTUICCKO-
10 TeMe, TIOJITOTOB- | TO 3aKOHA U MEePHOIYIe-
Ka K KOHTPOJIbHOM CKOM cucTeMbl AJ1s pa3BU- | TecroBas pabora
pabote THUSI HAYKH U TIOHUMaHHUS
XUMHAYECKON KapTHHBI MH-
pa.
7(7) | KourpoabHas pa-
0orta Nel o reme:
«CTtpoeHue aTomMa»
Tema 2. Ctpoenne BemecTa (22 yaca)
1-2 Xumnueckas cBsi3b. | Monnas cBsa3b. Katuonsl u | I. Moaens kpu- 3HaTH/IOHUMATD
(8-9) | Eaunas npupona annonbl. Kimaccudukanust | craummaeckou pe- -8axicHelwue Xumuye-

XHUMHYECKON CBI3H

MOHOB I10 COCTaBy (Tpo-
CTBIE U CII0KHBIE). 11oH-
HbI€ KPUCTAJUIMUECKUE
pemerku. CBoiCTBA Be-
LIECTB ¢ MOHHOU KpUCTaJl-
JIMYECKOM pelIeTKON
KoBaneHnrtHas cBA3b.
DNeKTpOOTPULIATENBHOCTb.
[TonsipHas u HenonspHast
KOBaJICHTHBIC CBsA3U. [{H-
11071b. [longpHOCTE CBA3U U
HOJISIPHOCTH MOJIEKYJIBI.
OOMEeHHBII U TOHOPHO-
aKLENTOPHBIA MEXaHU3MBI
00pa3oBaHMs KOBaJICHTHON
CBsA3U. MonekynsipHble U

LIETKU XJIOpHUJIa
HaTpHsl.

. O6pa3iel MuHe-
pajoB ¢ HOHHOMI
KPHUCTAJUTMYECKOU
PELIETKOM: KaJIbIU-
Ta, TajJnTa

Jl. Moaenu aTom-
HBIX U MOJICKYJISIP-
HBIX KpUCTAJLIINYe-
CKHX PEIIETOK

JI. Monenu meTan-
JINYECKUX KPUCTAI-
JUYECKUX PEUIETOK.

CcKue noHAmuUsA: BEIecTBa
HEMOJIEKYJIIPHOIO CTPOE-
HUs (MOHHBIE KpUCTAJLIHU-
YECKHE PEIICTKH ); NOH,
HMOHHAS XUMHUYECKast
CBA3b (BEIIECTBA HOHHOT'O
CTPOCHHS ),

Ymern

- onpedenamyp’ 3apsj
HOHA, HOHHYIO CBSI3b B
COCTMHEHUSIX;

- 00bACHAMb: TIPUPOSLY
WOHHOM CBSI3H.
3HaTh/IOHMMATH
-8aviCHell e Xumuye-
cKue NOHAMuUA: ICKTPO-
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aTOMHBIE KpUCTAJIIINYe-
ckue pemierku. CoiicTBa
BEIIECTB C ’TUMHU TUTIAMU
KPUCTAJUTMYECKUX pere-
TOK. CTENneHb OKUCIIEHUS U
BaJICHTHOCTh XUMHUYECKHUX
3JIEMEHTOB.
Merannnueckas XuMu4e-
CKas CBSI3b U METAJIINYe-
CKasi KpUCTAIITNYECKAS
pelieTka.

Bonopoanas xumnueckas
CBSI3b

. Mogaens Moseky-
el JJHK

CaMocrosTenbHas
pabora o Teme
«XuMHUYecKas
CBSI3b)»

OTpHIIATEIbHOCTD, Ba-
JIEHTHOCTb, CTEIEHb
OKHCJICHUSI, BELIECTBA
MOJIEKYJISIPHOTO U aTOM-
HOT'O CTPOCHHUSI.

Ymernb

- onpeoensamb: BAJICHT-
HOCTb U CTEIIeHb OKHUCIIe-
HUSI XUMUYECKHUX 3JI€MEH-
TOB, KOBAJICHTHYIO CBSI3b
B COEIMHEHUSX (TIOJISIp-
HYIO U HETOJIIPHYIO)

- 00bACHAMb: TIPUPOITY
KOBAJICHTHOH CBSI3U
3HaTH/MOHMMATH-
eajcHelluiue Xumuye-
cKue nOHAmuUA: 3JICKTPO-
OTpPULIATEIBHOCTb, Ba-
JICHTHOCTb, CTEIECHb
OKHCIIEHUS, BEIIEeCTBa
MOJIEKYJISIPHOT'O U aTOM-
HOT'O CTPOCHHUS.

Ymerb

- onpeodensamp: BAICHT-
HOCTb M CTETICHb OKHCJIE-
HUSI XUMUYECKHUX dJIEMEH-
TOB, KOBAJICHTHYIO CBS3b
B COCAMHEHUSX (TOMISP-

HYIO ¥ HETIOJIIPHYIO)
- 00BACHAMb: TIPUPOY
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KOBaJICHTHOU CBSI3U
3HaTh/MIOHNMATD

- adicHenue Xxumuue-
CKUue NOHAmuA:
MeTaJuImyeckast CBS3b,
BCII[CCTBA METAINIMYCCKO-
T'0 CTPOCHHS.

Ymerhb

- onpedenamsp: METAIIN-
YECKYIO CBSI3b.

- 00BACHAMb: TIPUPOY
METaJJIMYECKOU CBS3HU

3(10) | I'mOpuamzanus Sp®—rubpummzanus y an- | . Monenu Monekyn | 3HATL/MOHMMATh
AJIEKTPOHHBIX OpOH- | KaHOB, BOJIBI, aMMHUAKa, Pa3IMYHOM reoOMeT- | -8adxcHeliuiue xumuye-
tane. ['eomerpust anmasa; Sp?— pudeckoil KOHQUTY- | cKue noHAmuA: TuOpUIH-
MOJIEKYIT rUOpUAM3aINs Y AIKCHOB, | palluu 3a1usi, TUT THOpUIU3aIun

apeHoB, 1MeHoa, rpadgura | J. KpUCTANTMIECKUE | MOJIEKYJ.
U COeMHEHUI Oopa; Sp— | pelieTku anmasza u YMmerb
ruOpuau3anys y alkuHoB, | rpadura - onpedenamup: TUOPUIH-
KapOWHa U COeMHEHUI 3alli¥ MOJIEKYJ Heopra-
OepuiLus. [IpoBepouHast pabo- | HUYECKUX U OpraHuye-
I'eomeTpust Mmonekyan op- Ta 10 TeEME «XHUMHU- | CKMX BEIICCTB
TaHWUYECKUX M HEOPTaHW- | YecKas CBA3bY 00bACHAMb: TEOMETPUIO
YEeCKUX COeIMHEHUN MOJIEKYI

4 (11) | ducnepcusie cucte- | [ToHSATHE O AUCTIEPCHBIX 1. Koarynsmus. Cu-

MBI

cucremax. /lucnepcHas
¢aza u qucrepcuoHHas
cpena. Knaccuduxarus
JMCIIEPCHBIX 10 arperar-
HOMY COCTOSIHHIO U TIO
pasMmepy Jactuil (asbl.
I'pyboaucniepcHbIe cuCTe-
MBI: OMYJIbCUU, CYCIIEH-

Hepesuc. Dpdekr
Tunmang

JI. O3HakoMIIEHHE C
I[I/ICHepCHbIMI/I CHU-
CTEMaMHU.
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3UH, a3p030JIh. TOHKO-
JMCIIEPCHBIE CUCTEMBI: Te-
mu ¥ 3oiu. Koarynsanus u
CUHEpE3NC

5-6 Teopus cTpoenus [Ipennoceuiku co3aanus . Monenu mosexy
(12- XMMHYECKUX coenu- | Teopuu A.M.Bytieposa. CTPYKTYPHBIX H IPO-
13) HEHUU OCHOBHBIE MONTOXKEHUS CTPAHCTBEHHBIX
Teopud. Buasl nzomepun. | H30MepoB
OCHOBHBIE HaNpaBJICHUS XUMHUUYECKUH TUK-
pa3BUTHS TEOPHH. TaHT IO TEME «
JucnepcHbie cucre-
MBD»
7 (14) | duanextuueckue JlraneKTHIeCcKre OCHOBBI
OCHOBBI OOIITHOCTH OOITHOCTH 3aKOHA MEePUO-
JBYX BEIYIIUX T€O- | AUYHOCTU
puil XuMuu (cemu- JA.".Menneneesa u teo- NunuBuayanbHbIM
Hap) PHUH CTPOECHUS KOHTPOJIb OTBETOB
A.M.bytnepoBa B CTaHOB- | y4aIIuxcsl
JICHUH, TIPEJICKA3aHIH U
Pa3BUTHH XUMHH dJIEMEH-
TOB
8 (15) | IMonumepsr [lmactmaccer: Tepmornuia- . O6pa3siisl HEOp- 3HATH/MOHMMATD- 8aJ#C-
CTBI M PEaKTOIUIACTHI, UX FaHUYECKUX MOJIH- Helluiue geuiecmea u
IpeACcTaBUTeNU U IpUMe- | MepoB (cepa Iuia- Mamepuanvl: NICKyc-
HeHue. BonokHa: mpupoa- | cTudeckasi, KBapil, CTBEHHBIEC U CHHTETHYE-
HBIE (PaCTUTENbHBIC U )KU- | OKCHJI TFOMUHUS, CKHUE BOJIOKHA, IjlacTMac-
BOTHBIE) U XUMUYECKHE IIPUPOIHBIE ATIOMO- | Cbl
(MCKYCCTBEHHBIE M CUHTE- | CHJIMKATBHI)
TU4eckue), ux npexacrasu- | JI. O3HakomieHnue ¢
TeNnu U npuMeHenue. He- | komnekuueit momu-
OpraHMYEecKHUe MOJIMMEPHl | MEPOB: IJIACTMACC U
BOJIOKOH W U3JEIINN
U3 HUX
9(16) | I'azoobOpa3Hoe co- Tpu arperatueix cocrosi- | [I. Mogens moisip- | 3HATh/MOHUMATH
CTOSIHUE BEIIECTBA Hus Bosbl. OcoOeHHOCTH HOro 00beMa ra3oB. | - GadcHellwiue Xumuye-

CTpOeHHs ra30B. Mossip-
HBIA 00bEM Ta3000pa3HbIX
BeulecTB. [IpencraBurenu
ra3000pa3HbBIX BEIIECTB:
BOJIOPOJI, KUCIIOPO/I, aM-
MUAK, YTJIEKUCIIBIHI Ta3,
stuneH. [Ipumepsl 1a3000-
Pa3HBIX IPUPOIHBIX CME-
Cell: BO31yX, IPUPOAHBIN
ras. 3arpsi3HeHHUe aTMO-
chepsl (KUCIOTHBIE J10-
K1, TTAPHUKOBBIN 3(-
(dekT) u 6oppda ¢ HUM

. Tpu arperatHbix
COCTOSIHMSI BOJIBI.

XUMHAYECKUH TUK-
TaHT 110 Teme «llo-
JTUMEPBD»

CKUe NOHAMUA: MOJTb,
MOJISIpHAas Macca, MOJIsIp-
HBI 00BbEM
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Bonopon, kucnopon,

[IpencraBuTenu ra3o00-

3HATL/MOHUMATD

a7) YTIICKUCIIBIH ra3 pa3HBIX BEIIECTB: BOJO- - 6adICHellue 6eujecmea
pOJ, KUCIOPOJ, YTIEKHUC- u Mamepuanvl: BOJIOPO],
nbli ra3. x nomydenue, KHCIJIOPOJI, YIIIEKUCIIBINA
coOupaHue, pacro3HaBa- ra3z YMertb
HUe, PU3nIecKue U XUMH- Tect no reme «I'a- - XapaKkmepu3oeamau: Xv-
YECKHE CBOWCTBA 3000pasHoe CocTOos- MHYECKHE CBOMCTBA BO-
HUE BEIIECTBA»
J0poJia, KUCIOpoAaa, yr-
JIEKUCIIOTO Tra3a
11 AMMHUaK, 3TUJICH [IpencraBuTenu ra3o00- 3HATH/MIOHUMATH
(18) pa3HBIX BEIIECTB: aMMHUAK, -- saxicHelluue geule-
stuneH. Mx nonyuenue, cmea u mamepuansl, 6
coOupaHue, pacro3HaBa- mom uucie: aMMHakx,
HUe, pusndyeckue U XumMu- | Tect o Teme «Bo- | aTUIIeH YMeTh
YEeCKHE CBONCTBA JOpOJI, KUCIIOPOJ, - XapaKkmepu3oeamau: Xv-
YTJIEKUCIIBIN Ta3» MUYECKHE CBONCTBA aM-
MHaKa, dTHJICHA
12(19) | IlpakTnyeckas pa- | XUMUYECKHIA IKCIIEPH- YMeTb- 6binoanAmb XU-
0ora Nel MEHT MO MMOJYYEHU0, CO- MUuYecKuili IKCnepumenm
«[lonydyenue, cobu- | OMpaHHIO U pacro3HaBa- 10 PacIO3HABAHUIO KHUC-
paHue U pacro3Ha- HUIO BOAOPOA, KHCIOPO- J0poja, BOJOpOIa, aMMHU-
BaHUE T'a30B» Jia, YIIIEKUCIIOro ras3a, aM- aka, yrJIeKHCIIoro rasa,
MHUaKa U 3TUJICHA. stusneHa. [Ipasuna Th
13-14 | Pacuersl o XUMH- Brerunciienus ¢ ucnomnb3o- YMeThb- BBIIOJIHATH pac-
(20- yeckuM (popMynam U | BaHHEeM (PU3NYECKUX Be- YETHI 10 XUMAYECKUM
21) yYpaBHEHUSIM peak- JUYHUH (KOJTUYECTBO BEIlle- (dbopMmynaM U ypaBHEHUSIM
oui CTBa, MOJISIPHBIH 00beM peakuui
ra3a, OTHOCUTEJIbHAS NHmuBuyanpHas
IUIOTHOCTB Ta3a) MIPOBEpKa pereHus
3a/]1a4 10 aJIrOpUT-
MaM
15-16 | XXunkoe coctosinue | Boxa, ee Gnonornyeckas 1. OGpa3iibl HaKUTTU
(22- BELIECTBa ponb. [Ipumenenue Boapl. | B yailHUKE U TpyOax
23) KecTkocTb BOABI M CIIOCO- | HEHTPAIHHOTO OTOM-

Obl ee ycTpaneHus. MuHe-
paJibHbIC BOJIbI, X UC-
TOJIb30BaHUE B CTOJIOBBIX
U neueOHbIX nensx. Kua-
KUE KPUCTAJUIBI U MX TIPH-
MCHCHUE

JEHUS
. IIpuGopsl Ha
KHJIKAX KpUCTAJUIaX

JI. UcnipiTanue BOAEI
Ha KECTKOCTb.
VYcrpanenue xect-
KOCTH BOJIBI

JI. O3HakomieHHE C
MUHEpaIbHBIMH BO-
JlaMu
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®poHTaNbHAA MPO-
BEepKa YMEHUU Mpo-
HU3BOAUTH PACUYCTHI

110 XUMHUYECCKUM

dbopmynaM u ypas-
HEHUSM
17 TBepnoe cocrosinue | AMopQHBIE TBEp/IbIE Be-
(24) BEIIECTBA IIECTBA B MPUPOC U KH3-
HU 4YeJI0BEKa, UX 3HadeHue | Bribopounas mpo-
u npuMeHenue. Kpucran- | Bepka BBIIOTHEHHS
JMYECKOE CTPOCHUE BEle- | TOMAIIHEro 33/1aHus
CTBa
18 Cocras BelecTsa. KauectBeHHslil U KOIMYe- 3HATB/MOHMMATH
(25- Cwmecu. CTBEHHBIN COCTaB Bellle- - adicHelwue xumuye-
26) cTBa. BemecTBa Moneky- cKue noHAmuA:
JISIPHOTO U HEMOJIEKYJISIp- BEIIECTBA MOJIEKYJISIPHOT O
HOro cTpoeHust. Ynucrteie Y HEMOJIEKYJISIPHOT O
BemecTBa u cmecH. Cro- CTpOCHHUSI-
COOBI pa3JieNieHus: cMecei OCHOGHDbIE 3AKOHbL XU-
M UX HMCIIOJIb30BaHueE. 3a- XUMHYECCKUH JTUK- muu:
KOH ITOCTOSTHCTBA COCTaBa | TaHT 110 TEME 3aKOH ITOCTOSTHCTBA CO-
BeniecTs. MonekyisspHas | «AMop(dHOe U Kpu- | cTaBa BELIECTB
¢bopmyna (popmynbHas CTAJUIMYECKOE CO-
enuHUIA). MaccoBas u CTOSTHUE TBEPIBIX
o0beMHast 10J11 KOMITO- BEILIECTBY
HEHTa B CMECH.
MaccoBas 105151 pacTBO-
peHHoro BeniecTra. Mac-
coBas J10JIs1 IpUMECEH.
Maccosas 0ons evixooa
NnpOOYKma peaxyuu
19-20 | OGoOmenue u cu- Brinonnenue ynpaxHe- JI. Onpenenenue 3HaTH/MIOHMMATH
(27- cTeMaTH3alus 3Ha- | HHi, pelIeHne 3a/1a4 TUIA KPUCTAUTNYE- | - OCHO6HblE Meopuu Xu-
28) HUH TI0 TEME. CKOM peIIeTKH Be- Muu: TEOPUI0 XUMHUYIC-
IIIECTBA U ONHUCAHUE | CKOW CBSI3U
€ro CBOHCTB YMeTb- 00vAcHAmMb:
MPUPOAY XUMHYECKON
®dpoHTaNbHAS TPO- | CBA3H, 38BUCHMOCTD
BEpKa YMEHUH pe- CBOMCTB BEILECTB OT UX
LIeHUs 3a/1a4 Ha COCTaBa U CTPOCHUS
HAXOXKJEHHUE MacCo- | - Onpeoenamy: TN XU-
BOU ¥ 00OBEMHOI 10- | MHYECKOI CBSI3U B COC/IH-
JI1 KOMITOHEHTA B HEHUSIX
CMECH.
21 KonTtposabHas pa-
(29) 60oTa Ne2 mo Teme
«CTpoeHue Bele-
CTBa»
22 AHanus3 KOHTPOJIb-
(30) HOM pabOTHI
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Tema 3. Xumunueckne peakunu (17 yacon)

1-2 Knaccudukarus IlonsgaTue 0 XUMHUUECKONU . Monenu mosnekyn | 3HAaTH/IOHMMATH
(31- XUMHYECKUX peaK- peakuuu. Peakiuu, uuny- M30MEPOB ¥ TOMOJIO- | - BayKHEHIINE XUMHYe-
32) 1UI B HEOpranuye- | mue 6e3 U3MEHEHHs CO- TOB. CKHE MOHATHUSA alNIOTPO-
CKOHM U OpraHuye- crapa BemecTB: Ayutorpo- | . [lomyyenue amno- | mus, TerioBoit s dexr
CKOM XUMHUU nust 1 AJIJIOTPOITHBIC BU- TPOIHBIX MOTU(H- XUMHUYECKON PEeaKIuu,
nousmeHenus. [IprnunHbl Kaluii cepbl 1 poc- | YIIIEpOJIHBINA CKENeT, U30-
AJUIOTPONUU HA IPUMEPE ¢bopa MepHsl, TOMOJIOTHS - OC-
Moudukanuii kucnopoaa, | . O3oHarop HOBHBIE TEOPUU XUMUHU:
yriaepona u docdopa. CTPOEHHUSI OPraHUYECKUX
O3omH, ero ouonorndyeckas | JI.Peakius zamelne- | coequHEHUH
ponb. MI30Mephl U U130Me- | HUSL ME/IU KEJIE30M B
pust. [lpyunHbl MHOTO0O- | pacTBOpE MEIHOTO
pasus BemiecTB. Peakunun, | Kymopoca
UIyIIME ¢ U3BMEHEHUEM
COCTaBa BELIECTB: COE/IH-
HEeHUs (Ha mpuMepe mpo-
WU3BOJCTBA CEPHOU KUCIIO-
ThI), pa3JIO’KEHUs, 3aMe-
nieHus u oomena. Teruto-
BOM 3((heKT XUMHUECKOM
peakuuu. IK30- U YHI0-
TEPMUYECKUE PEAKLIHUH.
Tepmoxumuyeckue ypas-
HEHHUSI
3 (33) | Ckopocts xumuue- | [ToHSITHE O CKOPOCTH pe- . BzaumoneiictBue | 3HATH/MOHUMATH
CKOM peakiuu akuuu. CKOpOCTb TOMO- M | IIMHKA C paCTBOPaMHM | - 6adcHeluue xumuue-

TeTEPOreHHON peaKIH. .
@DaxTOopsl, BAUAIOUINE HA
CKOPOCTb XUMUYECKOH pe-
aKLUU: IPUPOJIa pearupy-
IOLMX BEILECTB, TEMIIEpa-
Typa (3akoH Baunt-I'odda),
KOHIICHTpalH, KaTalu3a-
TOpPBI U KaTajau3.. 3aBUCH-
MOCTb CKOPOCTH PEaKLMH
OT IIOBEPXHOCTH COIPH-
KOCHOBEHHS pearupyo-
KX BenlecTs. OepMEHTHI
Kak OMOJIOrnYecKue KaTa-
JIU3aTOPbI, 0COOCHHOCTH
uX (PYHKLHOHUPOBAHUS

COJITHOM U CEpHOU
KHUCJIOT MPU pa3HbIX
TeMIiepaTypax, npu
Pa3HOM KOHLIEHTpa-
I[IUY COJISTHOU KUCJIO-
Th1). B3aumoei-
CTBHUE IIUHKA (T10-
pOIlIKa, MbLIU, Tpa-
HYJ) C KUCIIOTOM
Mopenp « Kursie-
T'O CIIOSI»

JI. . Paznoxenue ne-
pOKCHIa BOAOPO/Ia B
MPUCYTCTBUU KaTa-
TU3aToOpOB (OKCHIA
mapranua (1V) u ka-
Taja3bl CHIPOro Msica
U ChIpOTo KapTode-
JI51)

CcKUe NOHAmuUA: KaTaius,
CKOpPOCTh XUMHYECKOH
peakuuu

YMmeTh - 00vAcHAmMb:
3aBHCUMOCTb CKOPOCTH
XMUMUYECKOH peakiuu OT
pa3anyHbIX (PaKTOPOB
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®poHTanbHas Ipo-
BEpKa YMEHUH yda-
mUxcst Kmaccudu-
LHUPOBATh XUMUYE-
CKH€ PEaKINH 10
MIECTH TIPU3HAKAM
KJaccuukanum

4(34) | O6paTuMOCTh XHU- Heobpatumeie u o0patu- 3HAaTH/MOHMMATH
MUYECKMX PEAKLUI. | Mble XUMUUYECKUE PEaK- - 6adICHell e Xumuye-
XVMHYECKOE PaBHO- | IUH. cKue noHAmuA: XuMmu4ie-
BECHE [TonsiTHE O XUMHUYECKOM CKOE PaBHOBECHE - 00b-

paBHOBecHH. CriocoObI @poHTaNnpHAS MPO- | ACHAMBb: TIOJOKEHUE XU-
CMEILEHUSI XMMUYECKOT O BEpKa PEIICHUS 3a- | MUYECKOI'0 PABHOBECHS OT
paBHOBECHsI Ha IpUMEpE | Jad Ha CKOPOCTh pa3auyYHbIX (PaKTOPOB
CHHTe3a aMMHuaka. [IoHs- | XumMHuuecKol peak-

THE 00 OCHOBHBIX MTPUH- 805071

LUIIaX MPOU3BOJCTBA HA

npUMepe CUHTe3a aMMHa-

Ka Y CEpHOM KUCIOTHI

5(35) | Posb Bombl B xumu- | Posb BOIBI B IpeBpaiiie- . PactBOpenue 3HATBH/MIOHUMATB- 8aJiC-

YECKUX PEAKIUAX HUSIX BelIeCTB. FICTUHHBIE | OKpaIIeHHBIX Be- Helluiue xumuyeckue
pacTtBopbl. PacTBOpUMOCTD | IIECTB B BOZE NOHAMUA: PACTBOPHI
U Kjaccuduxaus Be- (cynbdara meau (I1),
IIECTB 10 STOMY IpU3HA- | MepMaHraHara Ka-
Ky: PacTBOopumeIe, Maio- M1, XJIOpU/JIA JKeTle-
pacTBOPUMBIE U NTPAKTH- 3a (1)
YEeCKH HepacTBOPUMBIE
BelecTBa Pacmeopenue @®poHTanbHAs TMpPO-
Kak pusuko-xumuyeckui BEpKa YMEHUU pe-
npoyecc. SIBnenus, mpo- IIeHUs 3a/1a4 Ha
UCXOASIINE IIPU PacTBO- CMEILEHUE XUMUYe-
PEHUU BEIIECTB - pa3py- CKOT'0 paBHOBECHS
IEHUE KPUCTATITUNYECKOM
peweTku, Mupdy3us, auc-
colLuanus U Tuaparanus

6-7 DJIEKTPOIUTHYECKAS | DIECKTPOIUTHI U HEAJIEK- . UcnbiTanue pac- | 3HATH/MOHUMATH

(36- JMCCOLIMAIUS TPOJIUTHI. DJIEKTPOIUTH- TBOPOB IEKTPOIHU- | - 6AdCHeNwue Xumuye-

37) yecKasl IMCCOLMALINSL. TOB U HEAJIEKTPOJIU- | CKUE NOHAMUA: DIEKTPO-

Kucnorsl, comn, ocHOBa-
HUSI B CBETE TEOPUH DJIEK-
TPOJIUTUYECKON JUCCOLIU-
anuu. CTeneHp 3JIeKTpo-
JATHYSCKOM Auccoua-
[IMH, CHJIBHEIE U CIIA0BIE
3NIEKTPONUTHI. Peakiuu
MOHHOI'0 OOMEHa

TOB Ha NpeIMeT
JUCCOLIAIUU

J. 3aBECUMOCTH
CTENEHU JUCCOLHA-
LIUH YKCYCHOU KuC-
JIOTHI OT pa3dasJie-
HUS

JI. Peakuuu, nny-
e ¢ o0pa3zoBaHu-
€M ocajika, raza u
BOJIbI

JIUT U HEAJIEKTPOJIUT,
AJIEKTPOJINTUYECKAs IUC-
COIMAIINS;

- OCHOBHblEe meopuu xu-
Muu: JIEKTPOIUTUYECKON
JMCCOLIMAITTT

Ymemo

- onpedenamup: 3apsiy
MOHA
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NHnuBuayanpHii
KOHTPOJIb MOHOJIO-
TUYECKHUX OTBETOB Y
JIOCKH

8 (38) | Xumuueckue cBoii- | Baaumogpeticteue ¢ merai- | JI. Bzaumoneiicteue | 3HATH/MOHUMATH
CTBa BOJIBI JlaMH, OCHOBHBIMH U KHC- | JIUTHUS U HATPHUS C - 6aricHelluUe geujecmaea
JOTHBIMH OKCHJIAaMH, Pa3- | BOAOM. U Mamepuanvl: BONY
JoxeHue Bojpl, oopasosa- | . [lomyuenue ok- Ymern
HUE KPUCTAUIOTHIPATOB. cuna pochopa (V) u | - xapakmepuzosamp: xu-
Peakuuu ruapatanyu B pacTBOpeHHeE €ro B MHYECKUE CBOMCTBA BOJIBI
OpPraHNYECKOW XUMHUHU BOJI€; MCTIBITAHUE
MIOJTy4YE€HHOT 0 pac-
TBOpA JJAKMYCOM.
. O6pa3sis! kpu-
CTAJUIOTHJIPaTOB
CamocrosTenbHas
pabora 1o Teme:
«Peakuuu MOHHOTO
oOMeHa B CBETe
TO»
9-10 | I'maponu3 opraHu- [ousrue ruaponuza. I'ma- | . I'maponus kap6o- | YMerh
(39- YECKUX W HEOPTaHHW- | POJIU3 OPTaHUYECKUX Be- HATOB IIEIOYHBIX - onpedenamp: XapaKkTep
40) YEeCKMX COeIMHEHUN | IIECTB U €ro MpakTuye- METaJIJIOB U HUTpPA- | Cpelbl B BOAHBIX PaCTBO-
CKO€ 3Hau€HHe Ui NOJy- | TOB LIMHKA MU pax HeOpraHUYECKHX CO-
YEHUS TUAPOIIU3HOT O ceunua (II), kapOu- | enuHeHUI
CIMpTa U MbUTa. bruojoru- | ma KambIus
yeckas poJib THAPOIN3a B
IJIACTUYECKOM U JHEpre- JI. Pa3Hble cirydan
TUYECKOM OOMEHE Be- TUIPOJIN3a colieit
IIECTB U YHEPTUH B KIIET-
ke. ['maponus Heopranu- CamocrosTenbHas
YEeCKHX BemecTB. Tpu pabora 1o Teme:
cilydas ruaponusa conei. | «['mapoau3 Heopra-
Cpena BOAHBIX PAaCTBOPOB: | HUYECKHX BEIIECTB)
KHUCasi, HeUTpajbHasi, 11ie-
no4yHas. BonopoaHslii mo-
kazarenb (pH) pactBopa.
HeoOpatumslii rugponus.
[IpakTrnueckoe npumeHe-
HUE THIPONIH3A.
11-12 | OkucIUTENBHO- Crenens okucnenus sne- | . [Ipocreiimme 3HaTh/IOHMMATH
(41- BOCCTAHOBUTENbHBIE | MEHTOB. Ompenenenne OKHCITUTENIbHO- - 6aricHelluue Xumuye-
42) peakuuu CTETIEHU OKUCIIEHUS 110 BOCCTAHOBUTEINILHBIC | CKUE ROHAMUA: CTEIICHD

(dhopmyiie coeTMHEHMS.
IToHsiTHE 00 OKUCIUTENE-
HO-BOCCTAHOBHUTEIbHBIX
peakuusx. OKUCICHHE U
BoccTraHoBjIeHUE. OKHUCITH-
TeJIb U BOCCTAHOBUTEIIb

peaKIy: B3auMO-
JNEUCTBYE IIUHKA C
COJISTHOM KHMCJIOTOM U
xKelesa ¢ CyabhaTom
menu (IT)

JI. Tlonyuenue Bo-

OKHUCJICHUS, OKUCIIUTEIb U
BOCCTAHOBUTEIb, OKUCIIE-
HUE U BOCCTAaHOBJICHUE
Ymerb

- onpeodensamo: BaJICHT-
HOCTb U CTETIEHb OKHUCIIE-
HUSI XUMHYECKHUX JJIEMEH-
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JIOpOJ1a B3aUMO/IEH-

TOB, OKHUCJIIUTCIIb U BOC-

CTBHEM KHUCIIOTHI C CTaHOBHTENb
IUTHKOM
[IpoBepounas pabo-
Ta o teme: «l'mapo-
T3 HEOPTaHUIECKUX
Y OpraHUYECKUX
BEIIIECTBY
13-14 | Dnekrponus Onexrponus kak okuciu- | J. Moznens anekrpo-
(43- TEJBHO- au3epa; MOJIehb
44) BOCCTAHOBHUTEIBHBIA MPO- | SJEKTPOIUZHON
1ecc. DIEKTPOIN3 paciijia- | BAaHHBI I MOy4e-
BOB; PacTBOPOB (Ha MpH- HUS AITIOMUHHS
Mepe XJIOpH/Ia HaTpus). [IpoBepounas pabdo-
[IpakTuyeckoe npumeHe- | ta mo reme: «OKuc-
HUE JIEKTPOIH3a. DJIEK- JUTENBHO-
TPOJIIUTHYECKOE TTOTyde- BOCCTAHOBHUTEIILHBIC
HUE ATFOMHHUS peaKIMm»
CamocrosTenbHas
pabora 1o Teme:
«DNEKTPOIU3»
15 O060061ieHue U cu- BrinonHenue ynpaxxHe- [IpoBepounslii TecT | YMeTh
(45) cTeMaTHh3alus 3Ha- HHM, pelIeHne 3a/1a4 1o TeMe «XHUMuYe- - onpeodenamo: XapakTep
Hui o teme. [Ton- CKHUE PCAKIIHI Cpelbl B BOAHBIX PaCTBO-
TOTOBKA K KOH- pax HEOpraHUYECKHX CO-
TPOJILHOI padoTe. eAMHEHUM;
- 00bACHAMb: 32BUCH-
MOCTBh CKOPOCTH XHMHYE-
CKOM peaKUuu U MOJIOXKe-
HUSI XUMHYECKOT'0 PaBHO-
BECHS OT Pa3InYHbBIX (haK-
TOPOB
16 KounTtpoabnas pa-
(46) 0ora Ne2 1o Teme 3
«XUMHUYECKUE peak-
0170703
17 AHanu3 KOHTPOJIb-
47 HOU pabOThI
Tema 4. BemmecTBa 1 ux cBoiicra (19 yacon)
1 (48) | Knaccudukanus He- | [IpocTbie u cI0XKHBIE Be- JI. UcnbiTanue pac- | 3HaTh/MOHUMATH

OpPraHUYECKUX CO-
€IUHEHUN

IIEeCTBA.
Oxcuipl, uX Ki1accupuka-
LU, THAPOKCUIBI (OCHO-
BaHUs, KUCJIOPOAHBIC KHUC-
JI0ThI, aM(pOTEpPHEIE);
KJIaccuUKaIs KUCIOT U

TBOPOB KHCJIOT, OC-
HOBaHUU U COJIEU
WHJIMKaToOpaMu

- 8aiICHelluue eeuiecmea
u mamepuaibl: OKCUJIbI,
OCHOBaHUs, KUCJIOTHEI, CO-
JIn

YMeTh- Hazvieamb n3y-
YCHHBIC BCIICCTBA I10
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ocHoBanuil. Conu cpe-
HHC, KUC/ible, OCHOBHblE.

«TPUBUATILHOW) WUJTU
MEKTYHApOJHOU HOMEH-
KJIaType;

- onpeodensamo: XapaKTep
Cpelibl B BOAHBIX PACTBO-
pax HEOPraHUYECKUX CO-
eTMHESHUN

2 (49) | Knaccudukarust op- | YriaeBoaopoabl: AJKaHbl, 3HaTH/MOHUMATDL
TFaHUYECKUX COCIM- | QJIKCHBI U IUCHBI, aJIKUHBI, -gaxicHeluwue xumuye-
HEHHUMH apensl. Kucmopoacoaep- CKue noOHAmus:
JKaIIue COSIMHEHUS: OJ1- - pyHKUMOHATIEHAS TPYTI-
HO- 1 MHOTOaTOMHbIE mna;
CIUPTHI, (DEHOI, aTbCTH- - savicHelluue eeuiecmaea
JIbI, OJTHOOCHOBHBIC Kap- U mMamepuansvl: MCTaH,
OOHOBBIC KHCIIOTBI, CIIOXK- STUJICH, alleTUJICH, dTa-
HbIE 2UPBI, KUPHI, yIIIe- HOJI, OEH30J1, )KUPBI, MbI-
BOJIBI. A30TCOAEpIKAIIIE Ja, TII0KO03a, caxaposa,
COEIMHEHUS: aMHUHBI, aMU- | [IpoBepOUHBIi TeCT | Kpaxmall, KieTdaTka, 0en-
HOKHCJIOTBI U OCJTKH1 mo teme: « Knaccu- | Ku
¢dukamnys HeopraHu- | YMeTb
YECKHX COeJINHE- - Ha3bl6amMb U3yYCHHbIE
HUI» BEILIECTBA 10 «TPUBUAIIb-
HOW» WJIM MEXKTyHApOI-
HOM HOMEHKJIATYpE;
- onpedenamp: IPUHA-
JISKHOCTH BEIIIECTB K pas-
JUYHBIM KJIacCaM OpTaHU-
YECKHUX COCJMHEHUMN
3-4 MerTanasl ITonoxxeHne MeTaJI0B B Jl. Bzaumopeiicteue | 3HATH/MOHUMATDH
(50- MEPUOINYECKON CUCTEME U | HATPUS U CYPBMBI C | - 8adcHelluiue geuiecmaeda
51) CTPOEHHUE UX aTOMOB. XJIOPOM, KeJe3a ¢ U mamepuanvl: OCHOBHBIC

[IpocTeie BemecTBa — Me-
tayuel: O0mume pusnde-
CKHE W XMMHYCCKHE CBOM-
CTBa METAJIOB: B3aUMO-
JICCTBUE C HEMETaJlIaMH
(KucmopoaoM, XJIOPOM ce-
poif), ¢ BOAOU. DIIEKTPO-
XUMUYECKUN PsiJ] HAMpS-
JKEHUM MeTaioB. B3au-
MOJCHCTBHE METAJIIOB C
pacTBOpamMH KUCJIOT U CO-
neii. OOuIMe crocoos! mo-
JTy4eHus MeTauioB. Basa-
UMOJICCTBUE HATPHS C
9TaHOJIOM U (PEHOIIOM.
3HaueHUE METAJIOB B
TIPUPOJIE U )KU3HU Opra-
HH3MOB

cepoil. ['openue
MarHus ¥ aJTIOMUHHUS
B Kucnopoje. B3au-
MOJIEUCTBUE IEIIOY-
HO3eMeJIbHBIX Me-
TaJJIOB C BOJIOM.
BsanmopeiictBie
HATpHUsl C ATAHOJIOM,
LMHKA C YKCYCHOU
Kucnoroi B3anmo-
NEUCTBUE MEU C
KHCJIOPOJIOM H Ce-
poil. AlmtoMUHOTED-
MU

JI. O3HakomiieHHE C
KOJIJIEKITMEH MeTa-
JIOB U MIX COC/IMHE-
HUSIMU;, pyAaMu

METaJIbl U CIUIaBbI
YMmeTb- xapakmepuszo-
6éamp: >JICMEHTHI METal-
JIBI MQJTBIX TIEPHOOB 10
WX TOJIOKEHUIO B TIEPUO-
nudeckon cucreme ..
MenzeneeBa; o0IIHE XU-
MHYECKHE CBOHCTBA Me-
TaJIJIOB;

- 00bACHAMb: 3aBUCH-
MOCTb CBOICTB METAJJIOB
U CIIJIaBOB OT X COCTaBa
Y CTPOCHHSI
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[TpoBepouHsIil TECT
o teme: « Knaccu-
¢bukamys opranuye-
CKHUX COEINHEHHUI

[TIpoBepouHbIil TECT
teme: «CrocoObl
MOJTy4YeHUs U PH3H-
YECKHE CBOMCTBA
METaJJIOBY

5(52) | Kopposus meramioB | [ToHsitue koppo3uu. Xu- . Pe3ynbraThl KOp-
MUYECKast KOpPO3Us. pO3UN METAJIOB B
DIIEKTpOXUMHUYECKast KOP- | 3aBUCUMOCTH OT
po3usi. CriocoObI 3alIMTEl | YCIIOBUH €€ mpoTe-
METaJUIOB OT KOPPO3HH KaHUs
[IpoBepouHBIii TECT
TeMe: «XUMUYECKUE
CBOICTBa METAJLIIOBY
6-7 Hemeramisl ITonoxxenue nemerauioB B | . Bo3ronka ioja. 3HaTHL/IOHUMATD
(53- MepuoOauYEeCcKoi cucteme, | M3rotosiieHue Moa- | - eaxcHeniuiue euwecmaea
54) CTPOEHHUE UX aTOMOB. HOH CIUPTOBOM U mamepuanpl: HEMeTall-

QHCKTPOOTPI/ILIH.TGJ'ILHOCTB.

Hewmeramisl — mpocTsie
BeIleCTBA. ATOMHOE U MO-
JEKYJISIPHOE CTPOEHUE UX.
CpaBHuUTENbHAS XapaKTe-
pUCTHKA raJOreHOB KaK
Hanbosiee THMTUYHBIX
MPEJICTaBUTEIEN HEMETAI-
710B. OKUCIUTEIbHbBIE
CBOIICTBa HEMETAJIOB
(B3auMozielicTBUE C Me-
TaJUIaMHA U BOJOPOIIOM).
BoccranoBurenbHbie
CBOMCTBA HEMETAJLJIOB
(B3auMozelicTBue ¢ Oonee
3JIEKTPOOTPUIIATEIbHBIMU
HEMETaJUIAMH U CJIOXKHbI-
MU BeIlIeCTBaMH-
okucnurenamu. buaro-
POJIHBIE T'a3bl

HacTolku. B3anm-
HOE BBITECHEHHUE Ta-
JIOTEHOB U3 PacTBO-
poB ux conei. ['ope-
HUe cepsl U hocdo-
pa B KHCIIOpOJE

®poHTanbHas MIPo-
BEpPKa BBIIOJIHEHUS
JOMAILHET 0 3aaHus

NnauBuayanbHbIA
KOHTPOJIb MOHOJIO-
TUYECKUX OTBETOB Y
JIOCKHU

JIBI

Ymerhb

- XapaKTepu30BaTh:
3JIEMEHTHI HEMETAJIIIBI
MaJIbIX IEPUOJIOB IO UX
MOJ0KEHUIO B TIEPUOIH-
yeckoil cucrteme J[.1.
Menneneena;

o01IMe XUMHUYECKUE
CBOMCTBAa HEMETAJIJIOB;

- 00BSICHATD. 3aBHUCH-
MOCTB CBOMCTB HEMETA-
JIOB OT UX COCTaBa M
CTpOEHUS
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8-9

Kucnotsl Heopranu-

Knaccudukanus Heopra-

JI. PazbaBrenne

3HATL/MOHUMATD

(55- YECKUE U OpraHnye- | HUYECKUX M OPTraHMYECKUX | KOHLUEHTPUPOBAHHOW | - BaKHEMHIIINE BEIIECTBA U
56) CKHue kuciot. OOmye cBOMCTBA | CEpHOM KHCIIOTHI. MaTepuaibl: cepHas, Co-
KHCJIOT: B3anMoJeHCcTBHE ¢ | B3anmoneiicTBre JIsiHAasl, @30THAs U YKCYC-
MeTaJlUIaMH, OKCUAAMH Me- | KOHIIEHTPUPOBAHHOW | Hask KUCTIOTHI
TAJUIOB, TUAPOKCUAAMHU CEpPHOM KHUCIIOTHI C Ymernb
METaJIJIOB, C COJISIMH, caxapoM, LeJUTI0JI0- | -HA3bléamp: KUCIOTHI IO
CupTaMu (peakius dTe- 300 ¥ MEJbIO «TPUBUAIBHOIN WU
pudukanun). Ocodwvie JI. O3HakoMJIeHHE C | MEXAYHApOJAHON HOMEH-
ceoUCmBa A30MHOU U KOH- | KOJUIEKIIUEN KUCIIOT | KJIaType;
yenmpuposarntoti ceproti | JI. Bzaumoneicteue | - onpedenamep: xapaxkrep
Kuciom COJISIHOM KHUCIIOTBI U | CpeJbl B BOJHBIX PACTBO-
pacTBopa YKCYCHOW | pax KUCJOT; - XapaKkme-
KHCIIOTBI C METal- puzoeamu:
JaMH, OCHOBAaHUSIMU | -O0IIIUE XUMHUYECKHE
W COJISIMU. CBOMCTBA KHCJIOT
- 00bACHAMb: 3aBUCH-
MOCTb CBOMCTB KHCIIOT OT
CamocrosiTenbHas HX COCTaBa U CTPOCHUS;
pabota- pelieHue - 6bINOJIHAMb XUMUYe-
YIPOKHEHHI 110 Te- | CKUIl IKCHepuMeHm 10
Mme: «Kucnorei» pacro3HaBAHUIO BAXKHEM-
TUX HEOPTAaHUYECKUX U
OpPraHUYeCKUX KUCIOT
10(57) | IlpakTnyeckas pa- | XUMHUYCCKHIA IKCIICPH- - 6LINOJIHAMb XUMUYE-
0ora Ne2 «XuMH- | MEHT 10 U3YYEHHIO CKUIl IKCnepuMenm 1o
YECKHE CBOMCTBA CBOICTB KHCIIOT pacno3HaBaHUIO BayKHEMH-
KHCIJIOT IIUX HEOPTaHUUYECKUX U
OpPTraHUYECKUX KUCIIOT
11-12 | OcnoBanus Heopra- | Knmaccudukanus ocHoBa- | JI. O3nakomiieHue ¢ | 3HATH/MOHUMATH
(58- HHUYECKHE U OPTaHu- | HUM. XUMHUYECKUE CBOM- KOJUIEKIIUEN OCHO- - ayicHellue geuiecmea
59) YECKUe CTBa OCHOBAHMII: B3aUMO- | BaHUI U mamepuanwl: Hepac-

JIENCTBHE C KUCIIOTaMHU,

KHUCJIOTHBIMH OKCUIAMH U
consimu. Paznoxenue He-
pacTBOPUMBIX OCHOBAHUU

JI. Ilonyuenue u
CBOICTBa HEPACTBO-
PUMBIX OCHOBaHUH

TBOPUMbIE OCHOBAHUS,
IIEJIOYN

YMmern

-HA3bl16aMb; OCHOBAHUS
M0 «TPUBUATILHOINY WUITH
MeXIyHapOAHON HOMEH-
KJIaType;

- onpedensamp: XapaKTep
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CamocrosiTenbHas
pabora- perieHue
YIpaKHEHHH 1O Te-
Me: «OCHOBaHUS

cpebl B BOAHBIX PACTBO-
pax WIEeNoYen; - Xapax-
mepuszoeamop:

-00IIMe XUMHAYECKUE
CBOMCTBA OCHOBaHUM

- 00bACHAMb: 3aBUCH-
MOCTH CBOMCTB OCHOBa-
HHUH OT UX COCTaBa U
CTPOCHHS;

- 6bINOJIHAMb XUMUYE-
CKUIl IKCnepumMenm 1o
pacIo3HaBAHUIO BAXKHEMH-
IUX HEOPTaHUYECKUX U
OpraHMYeCKHUX OCHOBAHUU

12-13 | Comn Knaccudukanus coneii: . O6pa3iel ume- | 3HATH/MOHUMATH
(60- CpEIHUE, KUCIble U OCHO8- | BBIX POIYKTOB, CO- | - adcHelluiue geuecmeda
61) Hule. XUMHUECKUE CBOM- JepKaliux Tuapo- u Mamepuansl: Coju,
CTBa COJIEW: B3auMO/IEH- KapOOHATHI HATPUS U | MUHEpaIbHBIC YI0OpEHUS
CTBHUE C KUCIIOTaMH, IIIe- aMMOHWUSI, UX CIIO- Ymerb
J0YaMH, METaJlJIaMH B CO- | COOHOCTH K pasJo- -HA3b16aMb: COIU TIO
nsmu. [IpeacraButenu co- | )KEHUIO IPU Harpe- | «TPUBHAIIBHON» WIIH
JeH ¥ uX 3HadeHue. XJIo- | BaHUW. ['ameHne co- | MeXAyHapOAHON HOMEH-
pua HaTpusi, KapOoHaAT JIbl YKCYCOM. KJIaType;
kanbius, pocdar kanpius | . KauectBennbie - onpedenamp: XapaKkTep
(cpennue conu); THAPO- peakInK Ha KaTHO- Cpelibl B BOAHBIX PacTBO-
KapOOHATHl HATPUA U aM- | Hbl U aHHOHBI pax coneit; - xapakmepu-
MOHUS (KUCIBIE COTH); JI. O3HaKoOMJIEHUE C | 306amb:
TUAPOKCOKAPOOHAT MEAM | KOJUISKIIMEH MUHE- | -O0IIMe XUMHYECKHE
(IT) — manaxut (ocHOBHast | pajoB U OMOJIOrMYE- | CBOMCTBA CONe
coib). KauecTBeHHBIC pe- | CKUX MaTepHasos, - 00bACHAMb: 32BUCH-
aKIMY Ha XJIOPUA-, CYJIb- COJIEpKAIMX HEKO- | MOCTb CBOWCTB COJIEHM OT
(har- u kapOoHAT-aHUOHBI, | TOPHIE COJU HX COCTaBa M CTPOCHHS;
KaTUOH aMMOHHS, katuo- | JI. T'maponus xio- - 6bINOJIHAMb XUMUYe-
Hbl xxene3a (I1) u (1) PHUIOB U alIETaTOB CKUIl IKCnepumenm 1o
HIEJTOYHBIX METaJ- pacro3HaBaHHUIO BayKHEMH-
JIOB LIKX COJIEU
CamocrosiTenbHas
pabora- peneHue
YIPaKHEHUH I10 Te-
Mme: «Comm»
14 I'enernueckas cBsa3bp | [loHsATHE O TEHETHYECKOM YMmersb- xapakmepuszo-
(62) MEXy KlaccaMu CBSI3HM U TEHETHUYECKUX Psi- 6éamup: OOIINC XUMHYC-

HEOPraHUYECKUX U
OpraHUYECKUX CO-
eINHEHUN

JIlaX B HEOPTaHUYECKOU U
OpraHnyeckoi xumuu. ['e-
HETUYECKUN psiJl METaJLIA.

CamocrosiTenbHas
paborta - pemeHue
YIPKHEHHUH 110 Te-

CKHE CBOICTBA METAJIOB,
HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX
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I'enernueckuii psax Heme-
taiuia. OcoOEHHOCTH Te-
HETUYECKOTro psifia B opra-
HUYECKOM XUMHH

me: «I'emeTnyeckas
CBSI3b MEXY KJlac-
caMu HeopraHuye-
CKHUX U opraHqu-
CKHUX COEIMHEHHI»

Y OPTaHUYECKUX COETU-
HeHul

15 IIpakTuyeckast pa- | XMMHUYECKHM dKCIIEPU- Ymersn- ¢pinonname xu-
(63) 0ota Ne3 «Pemie- MEHT MO0 pacrno3HaBaHUIO MUuYecKuili IKcnepumenm
HUE SKCIIEPUMEH- BAKHEUILINX HEOPraHUYe- 10 paclo3HABaHUIO BaX-
TaJbHBIX 3a/1a4 Ha CKHUX U OPraHUYeCKUX Be- HEUIINX HEOPTraHUYECKUX
UJIEHTU(DHUKAITHIO IIECTB Y OpPTaHWYECKUX BEIECTB
OpraHUYeCKUX U He-
OpPraHUYECKHUX CO-
e IUHEHUI
O6o01ieHue u cu- Beinonuenue ynpaxse- Tect mo Teme: « Ymern
CTeMaTu3alMs 3Ha- | HUil, pelieHue 3a1a4 BemectBa u ux - Hazvlgamp U3yUCHHbIE
Huit o teme. [lox- CBOMCTBa» BEIIECTBA [0 «TPUBHAATB-
rOTOBKA K KOH- HOI» UM MEXKIYyHAPO-
TpOJILHOM pabote HOM HOMEHKJIATYpE; - Xa-
PpaKkmepuzoeamsp: o01I1E
XUMUYECKHE CBOMCTBA
METaJNIOB, HEMETAIJIOB,
OCHOBHBIX KJIaCCOB HEOp-
FaHUYECKUX U OpraHuye-
CKHX COECIMHEHUH, CTpOE-
HHE U XUMUYECKUE CBOM-
CTBa U3y4YEHHBIX OpraHu-
YECKUX COeIUMHCHUN
17 KouTpoJubHas pa-
(64) 0ota Ne 3 mo Teme
«BeniecTrsa u X
CBOliCTBa»
Tema 5. Xumus u sncusznn(3 uaca)
1 XuMHS 1 TTOBCE- Morwwue u yvucmawue . O6pasisr cpeacTs
(65) JTHEBHAS J)KU3Hb Ye- | cpeocmsa. llpasuna 6e3- TUTHUEHBI U KOCME-

JIOBCKA

onacHou pabomol co cpeo-
cmeamu ObLMoBoU XUMUU.
Xumuueckue gewgecmea
KaK cmpoumenshbvie u no-
0eloyHble MAmepuabl.
Bewecmea, ucnonvzyemule
8 noaucpagpuu, sHcugonucu,
CKYIbnmype, apxumeKmy-
pe. boimosas xumuueckas
2PaMOMHOCHb.

TUKH
JI. 3HaKoMCTBO €
o0pa3amMu MOIOLTUX
Y YUCTSIINX
cpencts. M3yuenne
UHCTPYKIIUH 110 UX
COCTaBY U NPUMEHE-
HUIO
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1 Xumus ¥ ipousBoa- | OOmme npeacTaBiaeHUs O . Mogenu npous- YMmeTh- ucnoavzoeams

(66) CTBO MIPOMBIIIUICHHBIX CIIOCO0aX | BOJICTBA CEPHOI npuoodpemeHHvle 3HAHUA
TIOJTYYEHUST XUMHYCCKUX KHCIIOTHI U yMeHUs 6 npakmuue-
BEIIECTB HA TPUMEpE TPo- CKOIl 0essmenbHOoCmuU U
W3BOJICTBA CEPHON KHUCIIO- NOBCEOHEBHOIL HCUIHU
TBI JUTSL: OOBSICHEHUST XHUMH-

YECKHUX SIBJICHUH,

MIPOUCXOSIIINX
NnauBuayanbHbIA Ha IPOU3BOJACTBE; OIpe-
KOHTPOJIb MOHOJIO- JICIICHUST BO3MOXKHOCTH
TMYECKUX OTBETOB Y | MPOTEKAHUS XUMUYECKHX
IOCKH MPEBpAILCHUI B pa3Iny-

HBIX YCIIOBUSIX U OIICHKHU
HUX MOCIENCTBUI

HUroro: 66uacos

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BHO)KETHOE OBLLLEOBPA3OBATEJIbHOE 26.09.23 08:21 CepTudukat 82716847D5B41DCFE1912E1C2I8FCBF1
YYPEXXAEHUE CPEQHSAS OBLLEEOBPA3SOBATEJIbHAS LUKOJIA N25 FOPOAA (MSK)
KY3HELIKA, OwkunHa EneHa BsauecnasosHa, AinpexkTop




