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IosicHuTeNLHAA 3aNIUCKA

«OKu3Hb — yepena XUMUUECKHX peaklnii», - Kak Obl TaKO€ yTBEPKICHUE HE Ka3alloCh
Ype3MEpPHBbIM, OHO YETKO IOKa3bIBA€T, HACKOJBKO 3HAa4MMa POJb XUMUU B COBPEMEHHOM
MUpe. AKTYaAJIbHOCTb Y4YeOHOTO mpeaMeTa XHWMHUU TMPOSABIAETCS Ha JABYX YPOBHSIX:
OYEBHJIHOM — TOJYYEHHBIC 3HAHUS HEOOXOMUMBI JJIsl TOCTYIUIGHUS B BBICIIME Y4eOHBIC
3aBelieHus; OBITOBOM — HMH(pOpMalMs, NoJydyeHHass U3 MIKOJIBHOIO Kypca XMMHH, TTOMOXKET
OBITH KOMIICTCHTHBIM B PsJIC )KU3HEHHBIX CUTYaIUH.

OcHOBHBIMU MPOOJIEMaMU XUMUU SIBIISIFOTCSI U3YYEHHE COCTaBa M CTPOCHHUSI BEILECTB,
3aBUCHUMOCTHM MX CBOWMCTB OT CTPOEHHUS, KOHCTPYUPOBAHME BEUIECTB C 3aJaHHBIMU
CBOMCTBaMHM, HCCIEAOBAHUE 3aKOHOMEPHOCTEH XHUMHUYECKMX TpEeBpallleHuid | myTel
yIPaBICHUS UMHU B LENAX IOJYy4YEHHUs BELIECTB, MarepuayioB, sHepruu. ConepkaHue
HaIpaBJIEHO HA JOCTUKEHHE LIeJIeil XUMUYECKOro 00pa30BaHusl B CTapIIei IKOJIE.

enn usyvyenus: Kypca:

- OCBOEHHE 3HAHUN 0 XUMUYECKOM COCTaBIISIIOIICH eCTeCTBEHHO-HAYYHON KapTUHBI MHPA,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

- OBIQJICHHE YMEHHUSMHU MPHUMEHSTHb T[OJXYYCHHbIE 3HaHUS [UIS  OOBSICHEHUS
pa3zHOOOpa3HBIX XUMHUYECKUX SIBJICHUI M CBOWCTB BEIIECTB, OLICHKH POJIM XHMUU B PA3BUTHH
COBPEMEHHBIX TEXHOJIOTUN U MOJTYYCHUH HOBBIX MAaTEpPUAIOB;

- pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYAILHBIX CIOCOOHOCTEH B Mporecce
CaMOCTOSITENIFHOTO TMPUOOPETeHUS XMMHUYECKUX 3HAHUM C MCHOJIb30BAaHUEM Pa3IHMYHbIX
HMCTOYHUKOB WH(POPMAITUH, B TOM YHCJIC KOMITBIOTEPHBIX;

- BOCIIMTaHUE YOEXKJIEHHOCTH B TO3UTUBHON pOJIM XUMHH B >KU3HH COBPEMEHHOIO
o01mIecTBa, HEOOXOTUMOCTH XHMHYECKH TPaMOTHOTO OTHOLICHHS K CBOEMY 370POBBIO H
OKpY:Karolen cpese;

- IPUMEHEHHE MOTYYSHHBIX 3HAaHUM U YMEHH JJ1s1 0€3011aCHOTO UCIIOIb30BAHUS BEIIECTB
U MaTepuajoB B OBITY, CEIbCKOM XO3SHCTBE M HA IPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX
3alad B TOBCEAHEBHOW J>KM3HM, MPEAYNPEKICHHS SBICHUI, HAHOCAUIMX BpEI 30POBBIO
YeJI0BEKa U OKpY KaroIlel cpefe.

3HauUUTENbHOE MECTO B COJIEP’)KaHUU Kypca OTBOJUTCS XUMUYECKOMY dKcrepuMeHTy. OH
OTKPBIBAE€T BO3MOXKHOCTH (DOPMHUPOBATh y YYAIIMXCS CIEUUAIbHbIE MpPEAMETHBIC YMEHHS
paboTaTh € BeIECTBAMM, BBIIOJIHATH MPOCTHIE XUMHYECKHE OMNbBITHI, YYUT HIKOJBHHUKOB
0e30macHOMY M 3KOJOIMYECKH TIpPaMOTHOMY OOpAIlEHHIO C BEIeCTBAMHU B OBITY M Ha
MIPOU3BO/JICTBE.

IIpakTryeckue paboThl CrpyNIUPOBAaHbI B OJIOKM — XMMUYECKHE MPAKTUKYMBI, KOTOpPbIE
CIly’)KaT HE TOJBKO CPEJICTBOM 3aKpEIUICHWs YMEHUW U HAaBBIKOB, HO TaKXE U CPEICTBOM
KOHTPOJIS 32 KAUe€CTBOM MX COPMHPOBAHHOCTH.

[Ipuoputeramu yist yueOHOTo IpeameTa « XuMuUs» B cTapliel 1mKkosie Ha 0a30BOM YPOBHE
ABJIAIOTCS: YMEHHUE  CaMOCTOSITEIBHO W MOTHBMPOBAaHHO  OpPraHU30BBIBaTH  CBOIO
MIO3HABATENbHYIO JI€ATEIbHOCTh (OT IOCTAHOBKH LIETU 10 TOJYYEHUS U OLEHKU pe3ysbTara);
UCIOJIb30BAHUE HIIEMEHTOB MMPUYUHHO-CIEACTBEHHOIO U CTPYKTYPHO-(YHKLIHMOHAIBHOTO
aHallM3a; ONpEJENIEHHE CYIIHOCTHBIX XapaKTePUCTHK M3y4yaemMoro oOBEeKTa; yMEHHue
pa3BepHYTO OOOCHOBBIBATb CYXJEHUS, JaBaTh OINpPENEICHUs, NMPUBOJUTH JOKA3aTENbCTBA;
OLICHHBAaHHME M KOPPEKTHPOBKA CBOETO IMOBEICHHS B OKPYXKAIOIIEH Cpele, BHIIOJIHEHHE B
MPAKTUYECKON JEATENIbHOCTH W B TIOBCEAHEBHOM >KU3HU HSKOJOIMYECKHX TpeOOBaHUIl;
UCIOJIb30BaHNE MYJIbTUMEIUNHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJIOTUHN /111 00paboTKH,
nepeaayy, cucTeMaTu3aluy nHpopMalnu, co3ianus 6a3 JaHHBIX, MPE3EHTALUN Pe3yIbTaTOB
ITO3HABATEJIBHON U TPAKTUYECKON JEATEIBHOCTH.

Pabouas nmporpamma kypca xumuu 11 kiacca pa3pabortana Ha ocHoBe [Iporpammsl Kypca
xumun s 8-11 kmaccoB obmeoOpazoBaTenbHbIx yupexaenuid (aBTop O.C.I'abpuensia - M.:
Hpoda, 2017) u rocynapcTBeHHOTO (heepaqbHOro 00pa30BaTeIbHOTO CTaHIapTa.

[Iporpamma paccunrana Ha 68 yacoB u3 pacuera 2 yaca B Hegenwo. ConepkaHue Kypca
XMMHUHU B paboyeil mporpaMme MOJTHOCTbIO COOTBETCTBYET COJEPKAHUIO, MPEyCMOTPEHHOMY
MIPOrpaMMON.



JUiss KOHTpOJS pPE3ylbTaTOB y4eOHOW JAEATENbHOCTH, YYaIIMXCS HCHOJIb3YIOTCS
CJIEYIONINE BUABI KOHTPOJIS: MPEABAPUTEIBHBIN, TOYPOUHBIA (TEKYIIH ), TEeMaTHYEeCKUH (110
UTOTaM TPOXOXKACHUS TEMBbI), TPOMEXYTOUHBIH (B pamMKax NMPOMEXKYTOYHOH aTTeCTalllH),
WUTOTOBBIN (TI0 UTOTaM Y4EOHOTO T0/1a, UTOTOBAsI ATTECTALIHS).

B 3aBucumoctm 0T comepkaHUS U CHeUU(UKHM  HM3Yy4aeMOro Marepuaia,
IPOAOJDKUTEIBHOCTH y4E€OHOr0O BPEMEHH, OTBOJUMMOIO Ha U3y4eHHE TEeMbl, JTana MU
IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHHS UCIOIB3YIOTCS ClIeAyIore (OpMbI KOHTPOJIS: YCTHBIH
KOHTPOJIb, TUCbMEHHBIN (XUMUYECKHUE TUKTAHThI, 3a/laHUsI B TECTOBOH (hopMe, KOHTPOJIbHBIE
paboThI), MpakTU4ecKas (MpaKTHUYECKUE paboTHI U 1a00PATOPHBIE OIIBITHI).

VYCTHBIM KOHTPOJIb 3HAaHUM NMPUMEHSETCS B 3aBUCHMOCTH OT ypoKa: B Hayajle ypoka,
nepesl U3y4eHHeM HOBOI'O MaTepHala, ¢ LeIbl KOHTPOJIS U OAHOBPEMEHHOI'O IOBTOPEHUS, U
3aKpeIUIeHUs] paHee NMPOWUJEHHOr0; MPH MU3y4EeHHMHM HOBOI'O MaTepuasla C LEJbI0 BBISCHEHUS
CBSI3M HOBOT'O C paHE€ M3YYEHHBIM; B KOHIIE YPOKa C LEIbI0 3aKPEIUICHUs MaTepuaa, a Takxke
[IOBTOPEHUS] paHee NpPOMIIEHHOro; IMOCie H3y4eHHMs TeMbl WM pasfela Ha YpOKax,
MIOCBSIIIIEHHBIX KOHTPOJIO, C LEJbI0 3aKpelyICHUs,, I[OBTOPEHUs, CUCTEMATHU3alUU MU
00001IeHMSI.

VY CTHBIN KOHTPOJIb MOXKET IPOSBIATHCS TAKKE B OTCISKUBAHUM ITPaBUIIBHOCTH OTBETOB
yyaliuxcs B TEeYeHMH ypoka (pabora Ha ypoke). BaxHON CcTOpoHOH ycTHOro ompoca
yyaluxcsl SBJISETCS pPa3BUTHE XUMHUYECKOro s3blka. Hampumep, NpaBUIIbHOE 4YTEHHUE
XUMHUYECKHX YpaBHEHUH, (hOpMyJ1, HOMEHKIIATYpPbl COeIMHEHUN U T.1.

[TucbMeHHBIN KOHTPOJb TMO3BOJISIET MOJMYYHTh 332 OJWH YPOK OOLIYI0 KapTHHY 3HAHHUN
BCEX y4yallluxcs MO TOMY WJIM HMHOMY pas3fen Kypca. Pesynabrarel paboT AOKYMEHTAJIbHO
OTPakaroT 3HAHUS U MOTYT OBbITh BBIPAKEHBI B KOJIMUECTBEHHBIX ITOKA3ATENAX, YTO [TO3BOJISIET
00BEKTUBHO OLIEHUTH ycreBaeMocTb. Hanbosee cylecTBeHHbIH HEJOCTATOK 3TOr0 KOHTPOJIS
COCTOMT B TOM, YTO HE BCE U3YUYEHHOE 10 KypCy XMMHUU MOXKET ObITh IPOBEPEHO, HAIIPUMED,
TPYAHO Y4ECTh 3KCIIEPUMEHTAJIbHbIE HABBIKA U YMEHUS.

Ha nnuTenbHBIX U KPAaTKOBPEMEHHBIX KOHTPOJIBHBIX paboTax, UCHOJIb3YIOTCS 3aJaHUs B
TECTOBOM (hopMe, TO €CTh IPOBEPOUHBIE 3aJaHUsI, B COAECP>KAHUU KOTOPBIX UMEIOTCS] OTBETHI.

[IpenmnonaratoTcss W TpaJWLMOHHBbIE 3adaHMs (BONPOCHI, LIEMNOYKU IpPEBpaIlEHUM,
pacueTHble 3aJjauu, KPOCCBOPbl M APYyrue). YyalluMmcs FOTOBUTHCS HECKOJIBKO BapUaHTOB
3aJlaHuM, BKIIIOYAIOIIUX O0SA3aTEIbHYI0 U JOMOJIHUTEIbHYIO YacTh, TOMOIHUTEIBHON YacTu
Oosiee TPy IHBIE 3a/1aHUS, BBIIEISIIOT JPYTUM LIBETOM WM LIPUPTOM.

[IporpamMma nperycMaTpuBaeT CIAEAYIOLIUE METO/bI, C IOMOIBIO KOTOPHIX Ta WM MHAs
(bopmMa KOHTPOJIS O3BOJISIET MOJYYUTh JOCTOBEPHYIO MH(OPMAIIMIO O KayecTBe Mpoliecca U
pe3ynbraTax y4eOHOM NeATeNbHOCTH y4alluXcs: Onpoc (MHAUBUAYAIbHBIN, (POHTAJIBHBIH,
IPYINIIOBON), XUMHYECKHE JUKTaHTbl, KOHTPOJbHBbIE paOOTHI, MpaKTHUECKHUEe paboThl U
J1a00paTOPHBIE OTIBITHI.

TemaTnueckoe MIIAHKPOBAHME

Ne | HaumenoBanue TeMbl | Bce N3 nux
ero
n/ yac | [IpakTnyeckue padoThl KonTtpoJbHbIe
0B padoThl
I'nasa 1. Nel [Momyuenue, cobupanue u K.p. Nel
CrtpoeHme BemecTBa 32 | pacmpocTpaHECHHE Tra30B.
I'naga 2. 23 K.p. Ne2
XUMHUECKHE PEAKITUH
I'naga 3. 13 | Ne2 «XuMHUYeCKHE CBOMCTBA KUCIIOTY K.p. Ne3
Benvxecma " UX Ne3 «Pacro3Hanue BeIecTBY
CBOMCTBa
Hroro: 68 3 3




COIEPKAHHUE ITPOI'PAMMbI

XUMHS — TpeIMeT eCTeCTBEHHOHAYYHOIO IIUKJIa, IIaBHOE Ha3HAYeHHE KOTOPOro —
(dbopMUpOBaHKE HAYYHOTO MUPOBO33PCHHUS, 3HAHUI O MIPUPOJIC, O METOIaX €€ MO3HAHUSI.
[IkoapHBINA KypC XUMHH B CHHTE3UPOBAHHOM BUJE COJIEPKUT KpaTKHe U 00OOIICHHbBIE CBEICHUS
U3 Pa3HBIX Pa3/Ie]IOB XUMUYECKON HAYKH, TUIAKTHUSCKH MTepepadOTaHHBIC U TIOCIIEIOBATEIIEHO
U3JI0’KEHHBIE B IOCTYIHOM Ui yyammxcs hopme.

I'nmaBal.Crpoenue BemecrBa- 32 4.

NoHHas xumuueckas cBsA3b. KaTuoHsl u anuonsl. Knaccudukauus moHOB.
HNonuple kpuctayummueckue peuretku. CBolicTBa BEUIECTB C  3TUM  TUIIOM
KPUCTAIIINYECKUX PELIETOK.

KoBanenTtHas XUMHUUECKas CBA3b. DIEeKTPOOTPULIATEILHOCTb.
Ilonspnass u HenodspHas KOBaJICHTHbIe CBA3U. Jlumons. IlossipHOCTE CBSA3H M
MOJISIPHOCTE MOJIEKyJIbl. OOMEHHBI M JOHOPHO-AaKIENTOPHBI MEXaHU3MbI OOpa30BaHUS
KOBAJICHTHOM CBsI3U. MONEKyJISIpHBIE U aTOMHBIE KpUCTaJUINYEeCKue pemeTku. CBoicTBa
BEILECTB C ITUMHU TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.

MeTannuueckas XuMHUYeckass CBA3b. (OCOOGHHOCTH CTPOECHMSI aTOMOB
METAJUIOB. MeTrajummyeckasi XMMU4YecKasl CBsA3b M MeETaJUIMYecKash KpUCTaJIMYecKast
pemerka. CBOMCTBA BEIIECTB C TUM THUIIOM CBSI3H.

Bonoponunas XUMHUUYECKasd CBA3b. MexMoneKyJIsipHas U
BHYTPUMOJIEKYJIIpHAsi BOJOPOJHAsl CBsI3b. 3HAUEHUE BOJOPOJHOM CBS3U Uil Op-
raHu3aluu CTPYKTyp OMONOIMMEPOB.

ITonumepsl. IlnacTmaccel: TEPpMOIUIACTBI M PEAKTOIUIACTBHI, UX IIPEACTABUTENIN U
npuMeHeHue. BoiiokHa: mnpupoaHble (pacTUTEIbHBIE U KUBOTHBIE) U XHUMUYECKHUE
(MCKyCCTBEHHBIE M CUHTETUYECKHUE), UX IIPEJICTABUTENIN U IPUMEHEHHUE.

HucnepcHbie cuctembl. llonatne o nucnepcHbIx cucremax. JlucmepcHas ¢daza u
qucrnepcuoHHas cpena. Knaccugukanus TUCrepcHbIX CUCTEM B 3aBUCHMOCTU OT arperatHoro
COCTOSIHUS TUCTIEPCHOM cpe/ibl U TUCTIEPCHOHHOMN (ha3bl.

['pybonucnepcHble CUCTEMBI: AMYJIbCUU, CYCIIEH3UH, a3PO30JIH.

ToHKOIUCIIEPCHBIE CUCTEMBI: T'€IIN U 30JIH.

Coctae BemiectBa M cMeceil. BemectBa MOJIEKYJISIPHOIO M HEMOJEKYJISIPHOIO CTPOEHHS. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB.

[Tonsitne «aons» U €e Pa3sHOBUIHOCTH: MaccoBas (J0Js AJIEMEHTOB B COEAMHEHHHM, JIOJIS
KOMIIOHEHTA B CMECH — J10J1s1 IPUMeECEH, J0JIs1 pACTBOPEHHOT'O BEIIECTBA B pacTBOpE) U 0OBEMHAs!.
Jlo71s1 BBIXO/1a IPOJIYKTa PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

JemoHcTpanuu. Mojenbs KpHUCTAUIMYECKOM pemeTku xjopuna Hartpus. OO0pasiubl
MHUHEPAJIOB C HWOHHOM KPHUCTAJUIMYECKOM PpEIIeTKOW: KajubluTa, ramura. Moaenu
KPUCTAUIMYECKUX PEIIETOK «CyXoro Jpaa» (WM uoja), aiMasa, rpadura (UId KBapla).
Mopnens monekynsl JIHK. O6pasusl mnactmace (eHonopopmanbaeruaHble, MOIUYPETaH,
HOJMATHIIEH, TMOJUIPONWICH, MOJUBUHUIXJIOPUI) W u3Aenaus u3 Hux. OOpas3ibl BOJOKOH
(mepcTh, MIENK, alleTaTHOE BOJIOKHO, KAalpoH, JaBCaH, HEWIOH) W u3nenus u3 Hux. OOpasibl
HEOPraHWYECKUX IOJIMMEPOB (cepa IUIACTUYECKas, KBapll, OKCHJ AJIIOMHHHUS, IPUPOIHBIC
AIIOMOCHJIMKATHI). TpH arperatHbIX cOCTOSHUS BoJbl. OOpa3lbl HAKUIU B YailHUKE U TpyOax
[EHTPAJILHOTO OTOIIeHUs. JKeCcTKOCTh BOJBI M clIOcoObI ee ycTpaHeHus. [IpruOopbl Ha KUAKUX
kpuctayuiax. OOpa3ibl pa3IMYHBIX JUCIEPCHBIX CHUCTEM: IMYJIbCHUH, CYCIEH3WH, a’po30JieH,
rejiey U 30J1eH.

IpakTuyeckasi padora Nel. [loryuenue, coOupanue U pacupoCcTpaHeHUE Ta30B.

JlaGopaTopHbie padorbl: OnucaHue CBONCTB HEKOTOPBHIX BEIIECTB HAa OCHOBE THUIA
KPUCTAININYECKON PEemEéTKH; 03HAKOMJIEHHE € KOJUIEKLHEH MOIMMEepoB; KECTKOCTh BOJbI U
€€ yCTpaHEHHE; 03HAKOMJIEHHE C MUHEpPAJIbHBIMU BOJaMH; O3HAKOMJIEHHE C JUCIEPCHBIMU
CHUCTEMaMH.

IF'nasa 2. XumMuuyeckue peakuuu-23 4.

PeaKI_[I/II/I, nHaymue 0e3 U3MEHEHHUS coCcTaBa BCIICCTB. A.H.]IOTpOHI/ISII/I



JUIOTPOIIHBIE BUIOW3MEHEHMs. [IpHUMHBI ayuIoTporuKM Ha mpuMmepe MoaMpuUKaImii KUCIoposa,
yraepona u ¢ochopa. O30H, €ro OMOIOTHIECKAS POJIb.

H3omepsl U n30Mepus.

Peakuuu, wuaymume ¢ HU3IMEHEHHUEM cocTaBa BemecTB. Peakimu
COC/IMHEHUS, Pa3JI0KEHUs, 3aMEIICHU 1 OOMEHAa B HEOPTaHUYECKOW M OPraHMYeCKOW XMMHU.
Peakiun 9Kk30- ®  SHAOTEpMHUECKHE. TermoBodl A(h(EeKT XUMHYECKOH peakiuu H
TEPMOXMMHMYECKHE YypaBHEHHMs. Peakuuu ropeHus, Kak 4YaCTHBIM CiIy4aill JK30TEpMHUYECKUX
peaxkuui.

CkxopocThr XxXxumMuuyeckoW peakuuu. CKOpocTb XUMHYECKOH  pEaKIUH.
3aBUCUMOCTh CKOPOCTHM XUMHYECKOM pEaKkUUu OT MPUPOAbl pEarupyroliux BEUIECTB,
KOHIIEHTpaLUU, TEMIIEPATYpBhl,

IUIOLIAJIM ITIOBEPXHOCTH COINPUKOCHOBEHHUsI W Karaau3aropa. Peakuunm romo- wu
rereporernsie. [lonsTue o karanuse u Karanu3zaTtopax. DepMeHThl KaKk OHMOJIOTHYSCKHUE
KaTajan3aTopbl, OCOOCHHOCTU UX (PYHKIIMOHUPOBAHUS.

O6patTuMoCTh XUMHUYUECKHUX peakuuid. HeoOpatumbie u oOpaTuMbie
xummuueckue peakiuu. CoOCTOsSIHME XHWMHYECKOrO paBHOBECHUS I OOpaTUMBIX
XUMHYECKUX peakiuii. CriocoObl CMEIeHHUsI XUMUYECKOTO PaBHOBECHS Ha TIPUMEPE CUH-
Te3a amMmMHuaka. [loHsaTre 06 OCHOBHBIX HaYYHBIX HPUHIIUIAX MTPOU3BOJICTBA HA IPUMEPE
CHHTE3a aMMMaKa WUJIM CEPHOM KHUCJIOTHI.

Poans BOab B XuUMHUHUYUECKOUN peakuuu. VICTUHHBIE pPAaCTBOPBHI.
PacTtBopumocTs M KiaccuUKaus BEIIECTB IO OSTOMY MPHU3HAKY: pPacTBOPHUMEIE,
MaJIOPaCTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

ONEKTPOJUTBl U HEIIEKTPOJUTHL. JIEeKTposuThUYecKas aucconuanus. Kuciaorsl,
OCHOBAHUS U COJIM C TOUYKHU 3PEHHUS] TEOPUM IJIEKTPOJIUTUUECKOM JMCCOLMAINM.

XUMHUECKHE CBOMCTBAa BOJbI: B3aUMOJEHCTBUE C META/UIAMH, OCHOBHBIMH U
KHCJIOTHBIMH OKCHJIaMM, pa3jIoKEHHE U O0Opa3zoBaHMUE KpUCTAJUIOTHIpaToB. Peakiun
rugpatalny B OPraHn4ecKou XUMUU.

I'mnponus OpPraHHMYEeCKHMX M HEOPraHUYECKHUX COECJIHHEHUMU.
Heob6paTtumselii ruaponns. O6paTUMBbIil THIPOIIN3 COJICH.

I'mapony3 opraHMYECKUX COEIMHEHUN U €ro MPAKTUYECKOE 3HAYEHME JUIS MOJIyYEHUS
TUJIPOJIM3HOIO CIIMPTa M MbUIA. buosiornyeckas posb I'MApPOJHM3a B INIACTUYECKOM U
SHEPreTUUECKOM OOMEHE BEIIECTB U DHEPTUHU B KIIETKE.

OKHCIUTEAPHO-BOCCTAHOBUTEIbHBIE pEaKIUH. Crenensb
okucisieHus. OnpeieeHrue CTENeHU OKUcIIeHus 1o popmyne coequHenus. [lousitue 06
OKHCJINUTEIIBHO-BOCCTAHOBUTENBHBIX  peaknusx. OKuCIEHMEe MW BOCCTaHOBJICHUE,
OKHCJIUTENIb U BOCCTAHOBUTEIIb.

JladopaTopHble padorbl: Peakiys 3aMelIeHUsT MEIU JKEJIE30M B PacTBOPE MEIHOTO
Kyrnopoca. IlomydeHue KuciIopoa pas3ioKEHHMEM IIEPOKCHAA BOJAOPOJA C IMOMOIIBIO
okcuna mapranna (IV) u karanassl ceiporo kaprodens. [lomyyenue Bogoponaa. I'maponus
cosieii. MicribITaHue pacTBOPOB KUCIJIOT, OCHOBAaHUN U coJiel mHAuKartopamu. [lonydyenue n
CBOICTBAa HEPACTBOPHUMBIX OCHOBAHWUM. ['MApONIM3 XJIOpHUIOB M AaleTaTOB IIEJIOYHBIX
METaJIJIOB.

I'maBa 3.Bemecrsa u ux ceoiicrea- 134.

Metannsl. B3aumopaeilicTBue MeTalJIOB C HeEMeTaUlaMH (XJOpOM, Cepod u
KHUCJIOpOAOM). B3anmosieiicTBHE MIENOYHBIX U IIEIOYHO3EMEJIbHBIX META/UIOB C BOIOM.
OJIEKTPOXUMHYECKUN PsiJl HaOpsHKEHWHM METauioB.  B3amMoaencTBHE METAUIOB C
pacTBOpaMH KHCJIOT U cosied. AIFOMUHOTEpMHUs. B3anMoneicTBue HaTpusi ¢ 3TaHOJIOM U
(henoom.

Koppo3uss meramnos. IloHsATHE O XHUMHYECKOWM M DIEKTPOXMMHUUYECKOW KOPPO3UH
MeTa1oB. CrocoObl 3alIUTHl METAIIIOB OT KOPPO3UM.

Hemerannbel. CpaBHUTEbHAS XapaKTEPUCTUKA TAJIOT€HOB KaK HamOoJiee TUIMUYHBIX
npencraButTesied HemeTauioB. OKHCIMTEIbHBIE CBOMCTBA HEMETAJUIOB (B3aMMOAECHCTBHUE C
METaJUIaMH 1 BOJIOpoAOM). BoccTaHOBUTENBHBIE CBOMCTBA HEMETAIIIOB (B3aMMOJIENCTBUE C
OoJiee AIEKTPOOTPULIATEIbHBIMI HEMETAJJIAMH U CJIOKHBIMHU BEIIECTBAMHU-OKHUCIUTEIISIMHU ).

Kucnorsr Heoprammueckue U opranumueckue. Kraccuduxamus



KHUCJIOT. XUMHUYECKUE CBOMCTBA KHCJIOT: B3aUMOJIEUCTBHE C METAJUIaMH, OKCHUIAAMHU
METaJIJIOB, THAPOKCUIAMH METAJUIOB, COJISIMU, CTUpTaMu (peakius srepudukanum). Oco-
ObIe CBOMCTBA a30THOM M KOHIIGHTPUPOBAHHON CEPHON KHCIIOTHI.

OcHOBaHuUsA HeOoOpraHuueckue U opraHuyeckue. OcCHOBaHHUS, HX
kinaccuukanusi. XUMHIESCKHUE CBOMCTBA OCHOBAHUN: B3aUMOJICUCTBUE C KHUCIOTaMH,
KHUCJIOTHBIMU OKCHJIaMU U COJIsIMU. Pa3noxkeHne HepacTBOPUMBIX OCHOBaHUM.

Comu. Knaccudukauust coneit: cpeaHue, KUCiable U OCHOBHBIE. XMMHYECKHE CBOMCTBA
COJIEH: B3aMMOJEHCTBUE C KUCIOTaMH, LIEJI0YaMU, MeTajulaMU U coJisiMU. llpencraBurenu
coJiel 1 ux 3HayeHue. XJIOpHU/I HaTpHUsl, KapOoHaT KaJlblus, (pocdaT KaapIus

(cpename  conwm); TUApPOKapOOHATHI HATPUS W aMMOHUS  (KHCIIBIE  COJIH);
ruapokcokapoonar meau (11) — mamaxut (OCHOBHASI COJIb).

KauecTBeHHBIE peakmuu Ha XJIOpHUI-, Ccylbdar-, U KapOOHAT-aHHUOHBI, KATHOH
amMMoHHus, KatnoHsbl xere3a () u (I11).

'eneTuueckass CBsI3b MEXIAY KlacCaMM HEOpPraHMYECKHUX U
opraHuudyeckux coeauHeHul. IloHsATuEe O TEHETHUYECKOW CBI3M H
TeHEeTUYeCKUX psAnax. ['eHernueckuii psia Merawna. ['eHeTMyeckuil ps HemeTalla.
OCcoOGEeHHOCTH T€HETUYECKOTO psifia B OPTaHUYE€CKON XUMHUM.

IIpakTHueckas padora Ne2 « XMMHUUECKUE CBOMCTBA KHUCIIOT

IIpakTnueckas padbora Ne3 «Pacrio3Hanue BeIECTB»

JladopaTopHblie padoTbl: O3HAKOMJICHHE C KOJUICKIIMEH: METAIUIOB, HEMETAJUIOB, KUCJIOT,
OCHOBAHHU, COJIECOACPIKALIUX MUHEPAIOB.

B pe3ysabTare n3yyeHuss XMMUHU YYCHHUK J0JIKEH
3HATH / IOHUMATh

. XUMUYECKYIO CHMBOJIMKY: 3HAKH XUMUYCCKHUX IIEMEHTOB, (POPMYJITbI XUMHUECKUX
BEIIIECTB U YPABHEHUS XUMUYECKUX PEAKIINN;
. BaOXHEUIIME XUMUYECKUE MOHATHS: XUMUYECKHI AJIEMEHT, aTOM, MOJIEKYJIA,

OTHOCHUTEJIbHBIE ATOMHAsl U MOJIEKYJISIPHAsI MacChl, HOH, BAJICHTHOCTb,
AIEKTPOOTPULIATEIIBHOCTD, BEIIECTBA MOJIEKYJISIPHOTO CTPOCHUS, XUMHYECKAsI CBSI3b,
BEIIECTBO, KJIacCU(PUKAIUs BEIECTB, YIJIEPOAHBIN CKeleT, PyHKIHOHAIbHas IPyIa,
U30MEpHUsl, TOMOJIOTHS, MOJIb, MOJISIPHAS Macca, MOJIIPHBIA 00beM, XMMHUUYECKasl peakius,
KJIacCU(PUKALIMS pEAKIU, FTEKTPOJIUT U HEIJEKTPOIIUT, SJIEKTPOIUTHYECKAs TUCCOLUALNS,
OKHCIIUTENb U BOCCTAHOBUTEND, OKUCIEHUE U BOCCTAHOBIICHUE;

® OCHOBHBIC 3aKOHBI XUMHUHU: COXPAaHCHUA MACChl BEIICCTB, IOCTOAHCTBA COCTABA,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKO0H,

® OCHOBHBIC TCOPHUU XUMHUHU: CTPOCHUA OPraHUYCCKUX COGI[I/IHGHI/II\/'I;

® Ba)KHEHIIINE BCUICCTBA U MaTCpUAJIbl: YKCYCHAA KUCJIOTA, MCTAaH, 3TUJICH, AlICTUJICH,

OeH30J1, 3TaHOJI, KUPHI, MbLIA, TJIFOKO3a, caxapo3a, Kpaxmal, KJieT4yaTka, OenKH,
HMCKYCCTBEHHBIE U CUHTETUYECKUE BOJIOKHA, KAYYYKH, MJIIaCTMACCHI;

yMeTb
. Ha3bIBaTh: XUMUYECKUE DJIEMEHTHI, COEIUHEHHS U3YUEHHBIX KJIaCCOB;
. OOBACHATH: (PU3NYECKUI CMBICIT AaTOMHOTO (TIOPSIKOBOT0) HOMEpPa X UMUYECKOTO

3J€MEHTa, HOMEPOB IPYNIbI U IEPUOAA, K KOTOPBIM 3JIEMEHT MPUHAMIICKUT B IEPUOTAUECKOMN
cucteme /. 1. MenneneeBa; 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB AJIEMEHTOB B Mpeeaax
MaJIbIX MIEPUOJIOB U TJIaBHBIX MOATPYII; CYITHOCTh PEAKIM HOHHOTO 0OMeHa, 3aBHCUMOCTh
CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHHUS;

. XapaKTEepPU30BaTh: XUMHYECKHE AJIEMEHTHI (OT BOJOPOA 10 KAJbIIHs) HA OCHOBE HX
MOJIOKEHUS B mepuoandeckoi cucreme J[. 1. MenneneeBa u 0COOEHHOCTEH CTPOCHUS UX
aTOMOB; CBSI3b MEXY COCTaBOM, CTPOCHHEM U CBOMCTBaMU BEIIECTB; XMMUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEIIECTB, CTPOCHHE U XUMHUUECKHE CBONCTBA M3yUCHHBIX



OpPraHUYECKUX COCIMHECHUN;

. OTpeNEeNsATh: COCTaB BEIIECTB M0 UX (popMysiaM, MPUHAIEKHOCTh BEIIECTB K
ONpEeACICHHOMY KJIACCY COCAMHEHMH, TUIIBI XUMUUYECKUX PEAKIUi, BAJICHTHOCTh U CTEIICHb
OKHCJICHUS JIEMEHTA B COCIMHEHUSX, TUIl XUMHUUYECKOH CBSI3U B COEJUHEHUSAX, BO3MOKHOCTh
MPOTEKAHUS PEaKIMii MOHHOTO OOMEHA, MPUHAIC)KHOCTh BEIIECTB K PA3JIMUHBIM KlaccaMm
OPraHN4eCKUX COEINHEHUI;

. COCTaBJIATE: (POPMYIIBI HEOPTaHUUECKUX COSTUHEHUM U3 YUECHHBIX KJIIACCOB; CXEMBI
CTpOoeHHus aTOMOB TiepBhIX 20 351eMeHTOB nepuoauueckoit cucteMsl J. 1. Menaeneena;
ypaBHEHUSI XUMUYECKUX PEaKIIHii;

. oOpamaThcsi ¢ XUMUYECKOU MOCYI0M U Ja00paTOPHBIM 000PYyI0BAHHUEM;

. pacro3HaBaTh OMBITHBIM IYTEM: KUCIOPO, BOJOPO/I, YIJICKUCIIbINA ra3, aMMHaK;
pPacTBOPHI KUCIOT U HIeJI0YeH, XJI0OpUa-, cyibdar-, KapOOHAT-UOHBI, OPraHUYECKIE BEUIECTBA;
. BBIYHCIISITH: MaCCOBYIO JIOJTFO XMMUYECKOTO 3JIEMEHTA 10 (hOopMyJie COSTUHEHNS,

MacCCOBYIO JOJHO B€HICCTBA B paCTBOPE; KOJIUYECTBO BEIICCTBA, 00BEM HIIU Maccy 1o
KOJIMYCCTBY BCIICCTBA, OGBGMY HJIK MAaCCC pCarcHTOB UJIU NPOAYKTOB pCaKIINH,

HCIIO0JIb30BaTh npnoﬁpeTeHHme SJHAHUSI U YMCHUA B HpaKTI/I‘IeCKOﬁ
AeSITeJIbHOCTH U NMOBCETHEBHOM KM3HHU JJIs:

- Oe3omacHOro o0palieHus ¢ BelEeCTBaMU U MaTepralamMu;

- 9KOJIOTUYECKH I'PaMOTHOTO IOBEICHUS B OKPYKaIOLIEH Cpelie;

- OLICHKH BJIMSHUS XMMHYECKOIO 3arpsI3HEHUS OKPYKAIOIIEH Cpeabl Ha OPTaHU3M YEJIOBEKA,
- KpUTHYECKOH OIICHKH MH(OPMAIMH O BEIECTBAaX, UCIOIb3YEMbIX B OBITY;

- IPUTOTOBJIEHUS PACTBOPOB 3aIaHHON KOHIICHTPALUH.



KaﬂennapHO-TeMaaneCKoe INIAHUPOBAHUE

Jata Buabl
Ne . NpoBeACHHU
u/n Ha3Banue TemMbl ypoka eab ypoka — Kak 3aIpOrpaMMHUPOBAHHBIN pe3yJbTaT a KOHTPO.JI
|
I'naBa 1. Ctpoenue Bemecrna (324)
1,2 OCHOBHBIE CBEJCHUA o | Ha3piBaTh cocTaBHbIE YacTh aroma: sSapo (MPOTOHHI, Texkymmi.
CTPOEHHUH aTOMA. HEUTPOHBI), BJIEKTPOHBI DSJIECKTPOHHBIX O0O0JIOYEK ISt
OcHoOBHBIE CBEJICHUS O | KOHKPETHBIX XUMHYECKUX 3JIEMEHTOB. Pactipenensrs S -, p
CTPOEHHUH aTOMa. -, d — 3JIEKTPOHBI 110 OPOUTATISIM.
JlaBaTh XapaKTEPUCTUKU IJIEMEHTAPHBIX YaCTULl aTOMOB.
CocTaBisTh AJIEKTPOHHBIE (HOPMYJIBI aTOMOB S -, P -, d —
3JIEMEHTOB.
OOBICHATH TPUPOAY U30TOTIOB.
3,4 [lepuomuueckuit 3axkoH JI.W. | OOBsCHITH CMBICII MIEPUOAUYECKOTO 3aKOHa, Texymmi.

MenpeneeBa B CBETE yU4E€HUS O

CTPOEHUHU aToMma.
ITepuonnyeckas cucreMa
XUMHUYECKUX AJIEMEHTOB.
[Tonoxenue BOZOpOJA B
[ICXD.

BEPTUKAIBHBIE U TOPU3OHTAIBHBIE 3aKOHOMEPHOCTA U HX
MPUYHMHBI.

JlaBaTh XapaKTEPUCTUKHU DJIEMEHTOB HAa OCHOBE €ro
noJjiokeHus B [IC XMMHYECKHX DJIEMEHTOB.

Ha3piBaTh (usnueckuii CMBICT TOPSIIKOBOIO HOMeEpa
3JIEMEHTa, HOMepa nepuojaa, Homepa rpynnsl. OnpenenstoT
BAJICHTHBIE DJICKTPOHBI JUISI XMMHUYECKOTO 3JIEMEHTA Ha




OCHOBE €ro MOJOXEHHUs B rpyiire, noarpynmne. Ha3zpiBath
NPUYUHBI U3MEHEHHUs CBOMCTB 3JIEMEHTOB B IMEPUOAAX U
rpyImrax.

VYKka3plBaTh  NPUUYMHHO-CIECJCTBEHHBIE  CBSI3M  MEXIY
CTPOEHHEM U CBOMCTBAMH BOJIOPOAA

5,6

NoHnast xumMuyeckas CBs3b.
JlemoHcTpanus MO/IEIIN
KPUCTAINYECKOU PELIETKA
XJopuja HaTpusi, 0Opa3IoB
MHUHEPAJIOB c VOHHOU
KPUCTANTMYECKOMN PEIIETKOM.

OOBICHATh TPUPOIY BEMIECTB C HMOHHON XHUMHYECKOU
CBSI3bI0, Y3HAIOT BEIIECTBA C MIOHHOW XHUMHUYECKON CBS3BIO
mo ¢opMmynaM U 1O ONMUCAHUIO (PU3UYECKUX CBOMCTB.
Onpenenarb KaTHOHBI U aHUOHBL. OTNpeIeNsATh BEUIECTBA C
MOHHBIMU KPUCTALUTMYECKUMU PEIIETKAMM.

Texkymmi.

7,8

KoBanenTtHas XUMHUYECKas
CBS3b. JlemoHcTpanus
Mozenen KPUCTAJUTMYECKUX
PEILIETOK CyXOTo JbJa, aIMa3a,
rpadura.

OOBSACHATH, TPUPOJY KOBAJCHTHOW CBSI3U, OOMEHHBIH U
JIOHOPHO-aKIEIITOPHBIN MEXaHHU3MbI oOpa3oBaHus.
Paznuuare BemecTtBa € KOBWIECHTHOM TMOJISIPHOM W
HETOJISIPHOM CBS3bI0. PasnuyaTe BemiecTBa ¢ aTOMHBIMU U
MOJICKYJISIDHBIMA ~ KPUCTAUIMYECKUMHU ~ PEIICTKAMH 10
COCTaBY U MO (PM3HYECKUM CBONCTBAM.

Texkyuuid.

9,10,1

Meramidueckass XUMUYECKas
CBA3b. JlabopaTopHbIii ONBIT
«Omnpenenenue THUMA
KPUCTAJIMYECKON pemeTKu
BEIIECTBA W OIMCAaHUE €ro
CBOVCTB)»

XapakTepuzoBaTb  OCOOCHHOCTH  CTPOCHHMSI  aTOMOB
METAJUIOB M MPUUYUHY OOpa3oBaHMsI METANIMUECKOM
XMMHUYECKOU CBsI3U. Pacmno3HaBaTh BEMIECTBA U MATEPHUATIBI
C METaJJINYECKOU CBS3bIO, METaJJINYECKON
KpUCTaJUIMUeCKo pemneTkoil. HaspiBath  Qusnueckue
CBOMCTBA BEIIECTB C METAJUIMUYECKOM CBS3bIO.

Texymui

12,13

Bonoponnas XAMUYECKast
CBs13b. JleMOHCTpauus MOJEIU
monekynsl JJHK.

OOBSCHATH, TPUPOAY OOpa30BaHHUS BOJOPOJHON CBSI3H.
Pacno3HaBate  BemecrBa € MEXKMOJIEKYJSIDHOW U
BHYTPUMOJIEKYJIIPHON BOJOPOAHONM XUMHUYECKOU CBSA3BIO.
Ha3zpiBaTh 3HaUEHHE BOAOPOJAHOM CBSI3M I OPTaHU3ALUU
OMOMOJIMMEPOB.

Texkymmin

14,15,
16

[Tonumepsl.
JlabopaTopHblii OIBIT

XapaxkTepu3oBaTh IMOJUMEPHl KaK BBICOKOMOJICKYJISPHbBIC
BemiectBa. KnaccudunupoBaTh WX Ha IJIACTMAcChl U

Texkymmi.




«O3HaKOMJIEHUE C KOJJIEKIHEN | BOJIOKHA. OnuceiBaTh CBOICTBa I1acT™Mace
NOJUMEPOB:  IUIACTMACC U | TEPMOIUIACTUYHBIX M TEPMOPEAKTUBHBIX;  BOJOKOH
BOJIOKOH» OPUPOJHBIX U XUMUYECKHX.
17,18, | I'azoo0pa3Hoe COCTOSIHME | XapaKTepu30BaTb TPHU arperaTHbIX COCTOSHUS BOJBI, Texymmii.
19 BEILIECTB Ha3bIBaTb OCOOEHHOCTU CTpOEHHUs Tra30B. Mcmonb30BaTh
IIpakTnueckas padoTa | IpH perIeHNH PacueTHBIX 3a7a4 MOJISIPHBIN 00BEM razoB.
«Ilonyuenue, coOupanue,
pacno3HaBaHHE ra30By»
20,21, | Kunkoe cocrosiHue BemecTBa. | OOBACHATh MNPUYMHY JKMJIKOIO COCTOSIHHS — BEILECTB. Texymuit
22,23 | leMoHCTpauMs HAKUIM BOAbI | XapaKTepU30BaTh JKECTKOCTh BOJbl U  HCHOJB3YIOT
Ha 4YailHMKaX, NOpUOOpOB Ha | cocoObl e€ ycTpaneHus. KpaTko xapaKTepu3yroT KUIKHE
KUJKUX KpUCTaJUIAX. | KPUCTAJUIBI U UX IPUMEHEHHE.
JlabopaTopHbIii OIIBIT
«HcnblTanne BOJBI Ha
KECTKOCTB. Ycrpanenue
JKECTKOCTHU BOJIBI»,
«O3HaKoMIIEHNE c
MUHEpaJIbHBIMHA BOJAMI
24,25 | TBépaoe coctosinue BemecTBa. | Ha3piBaTh aMopdHbie TBEpABIE BEIIECTBA, YKa3bIBaTh Texymui
npupoay amopdHocTH. XapaKTepu3oBaThb 3HAYEHUE W
IPUMEHEHUE JAHHBIX BELLECTB. Paznuuate
KPUCTaJUINYECKHE BEILECTBA, XapaKTEpHU30BaTh
KPUCTAJUINYECKOE CTPOCHHUE.
26,27, | ducriepcHble cucteMsbl. | 3naraTte MOHSATHE O AMCIEPCHBIX CUCTeMax. Pa3nuyath Texymuit
28 JlaGopaTopHbIii ONBIT | qUCNIEpCHY0  ¢da3y U JUCIEPCHOHHYI  Cpeny.
«O3HaKOMJIEHUE ¢ | KinaccuduuupoBaTh nucniepcHble CUCTEMBl B 3aBUCUMOCTHU

AUCIICPCHBIMU CUCTEMAMM)»

OT arperaTHOro COCTOSIHUSI ~JUCIIEPCHOM Cpelnbl U
aucnepcoHHod  (da3pl.  Pasnuuate  rpyOonaucriepcHbie
CUCTEMBl  (OMYJIbCHH,  CYCIIEH3MH,  a’3po30JM) U
TOHKOAMCIIEPCHBIE CUCTEMBI (T€JIU U 30JIH).




29,30 | CocraB BeliecTBa U CMECEH. XapakTepru3oBaTh BELIECTBA MOJIEKYJISIPHOTO U Texymuit
HEMOJIEKYJIIPHOTO CTpOeHUsl Mo cocTaBy. IlpuBoauth
IPUMEPBHIL, J€MOHCTPUPYIOIINE 3HaHUe 3aKOHa
IOCTOSTHCTBA COCTaBa BellecTB. Pemars 3amaun  Ha
HAXO0XJICHUE IO DJIEMEHTa B BEIIECTBE, BEIIECTBA - B
CMECH, JOJM BBIXOJA MPOJYKTa PEaKLUU OT TEOPETUUECKU
BO3MOKHOTO.
31 O6001eHNE «Ctpoenue | XapakTepu3oBaTh TUIBI XUMHUYECKON CBSI3U JJISl BEIIECTB. Texyuuit
BEIIIECTBA» YcTaHaBnuBaTh MPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY
CTPOCHHEM BEIIECTBA U ero CBOMCTBAMH.
XapakTepru3oBaTh IMPUYMHBI  arperaTHOrO0  COCTOSIHUSA
BeniecTB. [IpuBoauTh IpUMEpHl MPAKTUYECKOTO 3HAUEHUS
BEIIECTB B TOM WJIM MHOM arperaTHOM COCTOSIHUM C TEM
WJIA UHBIM CTPOEHUEM.
32 KoHTponbHasg pabota mo Teme | YCTaHOBUTh COOTBETCTBUE YPOBHS 3HAHUM, YMEHUH, Temarnue
«CTpoeHuE BELUIECTBAY ydamuxcst mo teme «CTpoeHue BelecTBa» TpeOOBaHUAM CKHM
rOCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB.
I'naBa 2. Xumuveckue peakuuu (234.)
33,34 | Peakuun, 179104101 ( 6e3 | 3narath MoHSATHE aJUIOTPOMUU M HA3bIBATh AJJIOTPOIIHBIE Texymuit
U3MEHEHHUsl COCTaBa BEIIECTB. | MOJM(UKALIMYA HEKOTOPBIX BEIIECTB. YKa3bIBaTh NPUUYUHBI
JleMoHcTpanus AJIOTPONIMM  HAa MpUMEpe MOAU(PHUKAUN KHUCIOpOAa,
«[IpeBpatienue KpacHoro | yriaepoaa, ¢ocpopa. OmnucbiBaTh CBONHCTBA  030Ha,
dbocdopa B Oembiii» Ha3bpIBaTh €ro  OMOJIOTMYECKYI0 poiib. [IpuBOAUTH
«Mopenu Molniekyn1 H — OyTaHa | olpeiefiecHue HU30MEpUH, Yy3HaBaTh H30MEpbl  Cpenu
U 1300yTaHa» OpUBEIEHHBIX BEIIECTB.
35,36, | Peaknumu, 1791891107 (5 ¢ | Paznnuarte peakiuu COETMHCHHS, pa3JIoKEHUsI, Texymuit
37 W3MEHEHHEM COCTaBa BEIIECTB. | 3aMEIIeHHs, OOMEHa B HEOPTaHUYECKOW M OpPraHUYeCKOU
JlaGopaTopHbIii ONBIT | XUMUU. Pacrmo3HaBaTh THIIBI pPEAKIUNA MO TEMJIOBOMY

«Peakuust 3aMenieHuss Meau
JKEJIE30M B PACTBOPE MEITHOTO

addekTy (IK30TepMHUECKUE, IHAOTepMHUUECKUe). PermaTth
3a7auM JUIs HaxoxaeHus TerioBoro sddexra. Ctpouth




KyIopoca TEPMOXUMHUYECKUE YPABHEHUA. XapAKTEPU30BATh PEAKIUU
TOPEHMS KAK YaCTHBIN CIyyal SK30TEPMUYECKUX PEAKIUN.

38,39, | CkopocTb XUMUYECKUX | BOCIIpOM3BOAUTE  NOHATHE  CKOPOCTH  XUMHUYECKHUX Texymuii
40 peaKunil. JemoncTpanus | peakiuii. OOBSCHATh 3aBUCUMOCTh CKOPOCTH XUMUYECKHUX

«3aBUCUMOCTD CKOpPOCTH | peakiuii  OT  TOPUPOJLI  PEarupyrolux  BEIIECTB,

peaKIMu OT MPUPOJIbI BEIIECTB | KOHIICHTPAIIMU, TEMIIEpAaTyphl, IUIOMAAN MOBEPXHOCTH

Ha TIpUMepe B3aUMOJCHCTBHS | CONPUKOCHOBEHMSI W KaTaiau3aropa. Pacmo3HaBaTh

pPacTBOPOB PA3JIMYHBIX KUCIOT | TOMOTE€HHBIE PEAKIMU U rereporeHHnie. HaswiBaTh poib

OJIMHAKOBOW KOHIICHTPAIlMK C | KATAIM3aTOPOB B XUMUYECKUX peaknusax. OObSICHATH POJIb

OJIMHAKOBBIMH rpaHyiamMu | epMEHTOB Kak  KaTalu3aTOpoOB B  OMOJOTUYECKHUX

IMHKA W  B3aUMOJCICTBHUS | CUCTEMAX.

OJIMHAKOBBIX KYCOYKOB

Pa3IMYHBIX METAJJIOB (MarHus,

IMHKAa W JKele3a) C COJISTHOM

KUCJIOTON». «B3anmonaencraue

pacTBOPOB CEPHON KHUCIOTHI C

pacTBopamu THoCyJb(ara

HaTpus pa3InYHON

KOHIICHTpAIuu u

TeMIEpaTypbi».

JlaGopaTopHblii OIIBIT

«Pa3znoxenue MEepOKCHUIA

BOZIOPOJIa C MOMOIIBIO OKCHJIA

MapraHia»
41,42, | O6patumocThb xummudeckux | KimaccuduimpoBaTh XUMHUYECKHE PEAKIMU MO TPU3HAKY Texyuuii
43 peaKkiuii. oOpaTuMOCTH. XapaKTepu30BaTh COCTOSHUE XMUMHYECKOTO

JlaGopaTopHblii ONBIT | DPABHOBECUSA JUIA OOpaTUMBIX XWMHUYECKHX PEaKITUil.

«Peakiuu, 17918%110( ¢ | Yka3bIBaTh CIIOCOOBI CMEILICHHUSI XUMHUUECKOTO PaBHOBECHS

oOpa3oBaHHEM OcajKa, raza u
BOJIBI»

Ha MpUMEpe CUHTEe3a aMMHuaka. OnepupyrT MOHATHEM 00
OCHOBHBIX HAYYHbIX MPUHUOMNAX MPOU3BOJICTBA HAa




IMPpUMEPEC CUHTC3a aMMHUAKa.

44,45, | Ponp BOABI B XMMHYECKOW | XapakTepu3oBaTh POJIb  BOJABl KaK  PacTBOPUTEIIA, Texkymuit
46 peaKuuu. pacro3HaBaTb ~ HCTUHHBIE  pacTBOpbl.  OnepupoBaTh

JleMoOHCTpanust MOHATHEM pacTBOpuMOCTh. KiaccuduiupoBath BeriecTna

«B3auMozencTBue HaTpus W | IO OIPU3HAKY PACTBOPUMOCTH. Pacro3HaBaTh 31EKTPOIUTHI

Kams ¢ Bouxou. [lomydenue | u HE AIIEKTPOJIUTBL. 3anuceiBaTh YpaBHEHUS

OKCHA docdopa U | DJICKTPOIUTHICCKON JWCCOIMAIMA KHUCIOT, OCHOBAaHHM,

pacTBOpEHHE €ro B BOJE, | COlel. XapakTepu3oBaThb XMMHUYECKHE CBOMCTBA BOJBI

UCITBITaHUE MOJIYYEHHOTO | IOCPEACTBOM  YPAaBHEHMM  XMMHYECKMX  pEaKIUil

pactBopa JaKMycoM». | (B3aUMOJEMCTBHE €  METaulaMH, OCHOBHBIMH U

«HcnblTanne pacTBOPOB | KUCIIOTHBIMU OKCHUJIaMH, pa3joKeHue U oOpa3oBaHHE

JIEKTPOJIUTOB U HE | KPUCTAJUIOTUPATOB).

VIEKTPOJIUTOB HA  MPEIMET

JUCCOLIALIIY
47,48, |Twnponu3 opranmyeckux u | KpaTko wu3maraTe XapakTepHCTUKY 0OpaTHMOro U Texymui
49, HEOPTaHWYECKUX COEJIMHEHUW | HEOOpaTUMOIrOo  TUAPOJU3a  COJed,  OpraHuYEeCKUX

JlabopaTopHbIii ONBIT | COEIMHEHUI W €ro IMpakTUYECKOe 3HAuYeHHe JJid

«I'moponns KapOOHATOB | MOJYYEHUS TUAPOIU3HOTO CIUpTAa, 151 MBLJIA.

HIEJIOYHBIX METaJJIOB U | XapakTepu3oBaTh OWOJOTMYECKYI0 pOJIb THIpOJIM3a B

HUTpaTa CBUHLA» IUIACTUYECKOM M HHEPreTUYEeCKOM OOMEHE BEIECTB MU

SHEPIUU B KIIETKE.

50,51, | OkucnurenabHO- OrnpenensiTe CTENEHb OKHUCICHHUS XMMHYECKOTO 3JIEMEHTA. Texyuuii
52 BOCCTAHOBUTENbHBIE peakuuu. | Pacrno3HaBaTh OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIBHBIE

JlabopaTopHbIii ONBIT | PEAKIMU IO  U3MEHEHUIO  CTENEHEW  OKUCIICHHUS

«Ilonyuenune BOZOPO/JA | XUMUYECKOTO 3neMeHTa. OnpenensiTe OKUCIUTENb MU

B3aUMOJIECTBUEM KHCIJIOTBI C | BOCCTAHOBUTENb, IPOLECCHl OKUCIIEHNS U BOCCTaHOBJICHUS.

LIUHKOM)
53 DIIEKTPOJIN3 XapaxkTepuszoBaTh JJEKTPOJIM3 — KaK OKHCIUTEIBHO- Texymuit

BOCCTAaHOBUTENBHBIN TpollecC. 3amuchiBaTh ypaBHEHUS
AJIEKTPOJIM3a paciyiaBa W pacTBOpa Ha MpHUMEpE XJIOpHaa




HaTpus. Ha3zpiBaroT IMPaKTUYCCKOC IMPUMCHCHUC
QJICKTPOJIM3a Ha IPUMEPE BJICKTPOJIUTHYCCKOT'O ITOJTYUCHUA
AJIFOMHWHU.

o4 O06001EeHne U | XapakTepu30BaTb XUMHUYECKHME PEAKLUUU C Pa3THYHBIX Texymmii
CHUCTeMaTH3alusg 3HAaHUM 10 | MO3UIMKA  KiaccuuKalmuu: C HU3MEHEHHEM COCTaBa
TeMe «XUMUYECKas peaklys» | BEIIECTB, 0€3 M3MEHEHHs COCTAaBa BEILECTB, MO YHUCIY U
COCTaBy HCXOJHBIX U OOpa3yIoIIUXCS BEIIECTB, IO
M3MEHEHUIO CTENEHH OKHUCJIEHHS! OJHOIO WJIM HECKOJIBKUX
XUMUYECKUX DIIEMEHTOB, II0 arperaTHOMYy COCTOSHUIO
peareHToB, MO TEIUIOBOMY 3(]dekTy, Mo oO0paTUMOCTH.
Onpenenars Tunel peakuuid. [IporHo3upoBaTh NPOIAYKTHI
TMAPOJIN3A, JIEKTPOJIM3A IO COCTABY MCXOAHBIX BEHIECTB.
55 KonTponbHas pabora mo teme | YCTaHOBUTh COOTBETCTBUE YpPOBHS 3HAaHUN, YMEHUU TemaTnue
«XUMHYECKUE PEAKIII y4yalmxcs o TeMe « XMMUYECKUE Peakum» TpeOOBAHUAM CKHH
rocyJapCTBEHHBIX 00pa30BaTEIbHbIX CTAHAAPTOB.
I'naBa 3. BemecTBa n ux cBoiicrpa (134)
56,57 | MeTtamibl. OnuceIBaTh ¢ TOMOIIBIO YPABHEHUI XUMUYECKUX PEAKIIUMA Texymmii
HNemoncTpanusi «Komnekuus | B3aMMOJEHCTBUE METANIOB € HEMeTallaMHu  (XJIOpOM,
o0pasIoB METAJIJIOBY», | CEpO U KHUCIOPOJOM), B3aUMOJACHCTBHUE IIECJIOYHBIX WU
«B3anmonencTBue Kemesa ¢ | LEITOYHO3EMENBbHBIX METAJUIOB ¢ BOoAoM. lcrmonbp3oBath
cepoii. lopeHMe wMarHus B | 3JIEKTPOXUMHUYECKUU psii HANPSOKEHUS METAIUIOB  JUIA
Kuciopone. B3sanmopencTBue | IpOTHO3UPOBAHUS B3aUMOJECHUCTBUSA METAJIJIOB c
LIEJIOYHO3EMENBHBIX METAJUIOB | PACTBOPAMM KHUCIOT M coyied. COCTaBJIATh ypaBHEHUS
C BOAOM. B3ammoneucTBue | peakuuii aJIIOMUHOTEPMHUM, B3aUMOJEUCTBHUS HATpUS C
HaTpUs C STAHOJOM, IMHKA C | 3TaHOJIOM U (PEHOIOM.
YKCYCHOM KUCJIOTOMN»
58 Koppo3us metamios. Kpatko  u3naraTh  MOHSATHE O  XUMHYECKOM U Texymuit

NIEKTPOXUMUYECKON KOppo3un MeTamioB. CocTaBisATh
ypaBHEHUS KOPpPO3UM Ha MpUMEpEe >Kelle3a U MEJIu.
Ha3piBaTh M BBIOMpATH CHOCOOBI 3alIUTHl METAJUIOB OT




KOPPO3HHU.

59,60 | Hemeramusl. JlenaTh CpaBHUTENBHYIO XapaKTEPUCTUKY TaJIOTEHOB Kak Texymmii
HNemoncrpanus «Kosuekuus | Hanbosjee  TUMMYHBIX — MPEICTaBUTENCH  HEMETAaJUIOB.
00pa3Ii0B HEMETAIIIOBY [TpuBoUTH IpUMEPHI OKHCJIUTETbHBIX CBOWCTB
HEMETAJJIOB u BOCCTaHOBUTEJIbHBIX CBOICTB
(B3aumoieiicTBUE C  0oJiee  DIIEKTPOOTPULIATECIIbHBIMU
HEMETAJIJIAMH U CJIOKHBIMU BEHIECTBAMH - OKUCIUTEISIMH)

61,62 | Kucnotel Heopranmdeckue u | KmaccuduumpoBath KuciaoThl. XapaKTepu3oBaTh 00IIMe Texymmii

OpraHUYEeCKue
JlemoHcTpanus

«B3aumopenicTBue Meau  C
KOHIICHTPUPOBAHHOM a30THOMU

KHCJIOTON, «Pa3baBiienue
KOHIEHTPUPOBAHHOW  CEpPHOU
KHUCJIOTHI. BzaumopericTBue

KOHILICHTPUPOBAHHON  CEPHOMU
KHCJIOTBI C CaXapoM U MEABIO»

JlaGopaTopHblii OIIBIT
«HcnbiTanue pPacTBOpPOB
KHCJIOT, OCHOBaHHUM, coJeH
HUHJIUKATOPaAMUY,

«B3anmoencTeue COJISTHOM

KHCJIOTBI U PACTBOpa YKCYCHOM
KHCJIOTBI C MeTaJJIaMu,
OCHOBAHUSIMU, COJISIMUY

XUMUYECKHE  CBOMCTBA  KHUCJIOT 4epe3  ypaBHEHHS
XUMUYECKUX peakuuii (B3aUMOJCHCTBHE C MeETallJlaMH,
OKCHJIaMH METAJIJIOB, OCHOBAHMSIMU, COJSIMH, CIIUPTAMH).
XapakTepuszoBaTh 0COObIE XUMUYECKHE CBOMCTBA a30THOM
Y KOHILICHTPHUPOBAHHOM CEPHOU KUCIIOT.




63 OcHoBanusi Heopranuueckue u | Knmaccuduuupyror OCHOBAHUS. XapaKkTepu3yrT Texymmuii
OpraHUYECKHE. MOCPEJICTBOM YPaBHEHUNW XHMHUYECKUX pEaKuui oOIiue
JlaGopaTopHblii ONBIT | XUMUYECKHE CBOICTBA OCHOBAaHUU (B3aUMOJICHCTBUE C
«IlomyueHue W CBOMCTBA | KHUCIOTAMHU, KUCIOTHBIMU OKCUJAMH, COJISIMU, PA3JI0KEHHE
HEPaCTBOPUMBIX OCHOBAHUW» | HEPACTBOPUMBIX OCHOBAHMI IPU HAIPEBAHMH )

JemoncTpanus «l amenue coapl ykcycom. KauecTBeHHbIE
pEeakIMK Ha KATUOHBI M aHUOHBD».

64 Comnn. KnaccupumupoBate conmum Ha CpegHHe, KUCIBIE U Texymuit
JlabopaTopHbIii ONBIT | OCHOBHBIE. XapaKTepHU30BaTh IOCPEICTBOM YpPABHECHUMU
«I'maponus XJIOPUJIOB U | XUMMUYECKUX PEAKUUi XHWMHYECKHE CBOWCTBA COJIEH
aleTaToB IIEJIOYHBIX | (B3aUMOJIEHCTBUE C KUCIOTAMH, LIEI0YaMH, METAJUIAMU U
METaJUIOB) consimu). HaszpiBath HanOosiee 3HAUMMBIE COJM (XJIOPH]

HaTpus, KapOoHaT  Kaublusi,  ¢ocdaT  KaJablusd,
rUIpoKapOOHAaT HATpUsi M aMMOHMS; THUAPOKCOKapOOHAT
menu (II) — wanaxur. [IpojensiBarOT KadeCTBEHHBIC
peakiMu Ha XJOpuJ - , cylbdar - , kapOOHAT — aHUOHBI,
KaTHOH aMMoHUs, kKaThoHbl xkene3a (1) u (111).

65 ['enetnueckas cBa3b  Mexnay | CTpouTh reHeruyeckue psabl. OQopmisiTh ypaBHEHUS Texymui
KJIACCAMU HEOPraHMYECKUX M | XAMUYECKUX  MPEBpaAlleHui B COOTBETCTBUH  C
OpraHUYEeCKUX COECTUHEHUN. F€HETUYECKUMU  psAJaMd  METAJUIOB,  HEMETaJIOB,

OPTraHUYECKUX COCMHECHUN.

66 KouTtponbHas pabota mo Teme | YCTaHOBUTH COOTBETCTBUE YPOBHS 3HAHUM, yMEHUH Temaruue

«BemiecTBa U UX CBOUCTBA» ydqanmuxca 1o Teme «BemectBa M MX  CBOMCTBa» CKUU
TpeOOBAHUIM roCyJ1apCTBEHHBIX o0pa3oBaTeIbHBIX
CTaHAAapTOB.

67 IIpakTnueckas padora | ONbITHBIM NYyTEM HACHTU(PUUIUPOBATH OPraHUYECKHE H Temarnue
«Pemenue HEOpraHu4veckue BemiecTa. OnuchBaTh HAOIIOICHUS. CKUU
HKCIIEPUMEHTAIBHBIX 3a/1a4 Ha
UJIEeHTU(PUKALINIO

OPraHUYCCKHX n




HCOPraHNM4YCCKUX COCOUHECHUI

68

HpOMC)KYTO"IHaSI aTTcCTanusa

YcTaHOBIEHHE COOTBETCTBUS YPOBHA YCBOCHUA y‘IG6HOFO
MaTtcpuaia KypcCa XUMHUHN rocyaapCTBCHHbBIM
O6p330BaTCJ'IBHBIM CTaHaapTaM.

HUToroserit

ITucemen
Has
JTHArHOCT
naecKas
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA
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Hpoda, Mocksa 2005 .
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5. I'a6puensu O.C., Buckoboitnukosa H.II., flmrykoBa A.B. HactonpHas knura yuurtens. Xumusd. 11 kin.: Meroauueckoe nocodue. — M.: [Ipocda;

6. MunuctepcTBo obpazoBanus Poccuiickoit denepanuu. [Iporpammel s 00meo0pazoBaTenbHBIX yupexaeHnit. Xumus 8 — 11 kinaccsl. -3-e uzganue,
crepeoTuriHoe - Mocksa; JIpoda, 2002 r. (ctp. 26 — 37).

7. Pabouas nporpamma. Xumusa k YMK O. C. I'abpuensna JIabupunt. py. U3narenscrso "Bako" 2016 r.

8. denepanbHOr0 KOMIOHEHTA FOCYJapCTBEHHOTO cTaHAapTa obriero oopasoBanus no xumun (Hacte 1. OcHoBHOE 00111ee 00pa3zoBaHKe) ISl OCHOBHOM
0011e00pa3oBaTeIbHON MIKOJIBI B COOTBETCTBUU C CYIIECTBYIOLIEH KOHIENIIMEH XUMHUUECKOT0 00pa3oBaHMUs.

9. Xumus B Tabnunax 8 — 11 kmaccel. CnpaBounoe nocobue. ABrop — coctaButens A. E. HaconoBa 10 — e uzganue, crepeotuntoe. Jpoda, Mocksa 2007.
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