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PabGouass mporpamma mo xumum i 11 kiaacca pa3paboTaHa B COOTBETCTBHH C
@denepanbHbBIM  TOCYIapCTBEHHBIM  00pa3oBaTENbHBIM  CTAHAAPTOM  OCHOBHOTO  OOIIEro
oOpa3oBaHusi, Ha oOcHOBe @DyHIAMEHTANBLHOTO sJpa CcoAepkKaHus oOuiero ooOpa3oBaHus,
[TpumepHO#l TporpamMMbl MO XMMHUHU JUIS OCHOBHOM MIKOJBI (0a30BbI ypOBEHB), TpeOOBaHUH K
OCHAlICHUIO y4yeOHOro Ipolecca No Xumuu, DenepalbHOrO NEpeyHs Y4eOHBIX MOCOOUI,
JOMYIICHHBIX K UCTIOJIb30BaHUIO B Y4€OHOM IIpolLiecce.

B ocHoBy paboueii mporpammsl mojoxkena nporpamma o xumuu O. C. IN'abpuensna (O. C.
I'abpuensn, I'. A. IlunapeBa «IIporpamma kypca xumun st 11 kmacca», O.C. I'abpuensn, A. B.

Kymnmosa «IIporpamma ocHOBHOTO 001ero oopasosanus. 11 kmaccay., 2019).

MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe
Ha wm3yuenme xumum B 11 kiacce cormacHo 6aszucHOMy (0Opa3zoBaTelIbHOMY) y4eOHOMY
TUTaHY TIKOJIBI OTBOIUTCS | yaca B Hezenro (Bcero 34 4acon)

AZIpecHOCTH NPOrpaMMBblI

JlanHast nporpamMa ajapecoBaHa yyammMmces 11 kinacca MyHununanbHOro Or01KE€THOTO
00pa3oBaTeNbHOIO YupexJIeHHs «/lecsITHUKOBCKas cpelHss obueodpazoBaTenbHas mkoiaa». Cpok
pean3anuy nporpaMmsl 1 yueOHbIH ro.

Hean yueOHOro mpeamera
Nzyuenue xumun B 11 kiiacce HampaBiIeHO HA TOCTHKEHUE CIICAYIONIIUX IIeTeH:

® OCBOCHHE 3HAHUI O XMMHYECKON COCTABJIAIOLIEH €CTECTBEHHO-HAy4YHOW KapTHHBI
Mupa, BaXHEHITNX XUMHUUECKHX IMOHATHAX, 3aKOHAaX U TCOPUAX,

® OBJIa/ICHMe YMEHMSAAMH IIPUMEHATh IOJYYE€HHBbIE 3HAaHUS I OObACHEHMS
pa3sHOOOpa3HbIX XMMUYECKHUX SBJICHMM M CBOICTB BEIIECTB, OLIGHKM pOJIM XUMHH B
Pa3BUTHUU COBPCMECHHBIX TEXHOJIOTHI 1 IMOJIYYCHHHU HOBBIX MAaTCPUAJIOB,

e pa3BUTHe I[103HABATEIbHBIX HHTEPECOB W HUHTEIEKTYalbHBIX CHOCOOHOCTEH B
IpoIecce CaMOCTOSTENBHOTO MNPUOOpETEeHUs] XUMMUYECKHMX 3HAHHM C HCIOJIb30BaHHEM
PA3JIMIHBIX UCTOYHUKOB I/IH(bOpMaIII/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

® BOCIIMTAaHHe YOESKICHHOCTH B NMO3UTHBHOH pPOJMM XMMHUHM B >KU3HU COBPEMEHHOTO
o01ecTBa, HEOOXOIUMOCTH XMMHUYECKH I'PaMOTHOI'O OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
OKpY>Karolleu cpere;

e IpMMeHeHHe MOJTYyYeHHbIX 3HAHUI M yMeHM# Ui 0e30IacHOTrO HCIOJIb30BaHMS
BCIICCTB W MATCpHUAIOB B 6I>ITy, CEIbCKOM XO3SMCTBE W Ha MIPOU3BOACTBE, PCHICHUSA
MIPAaKTUYECKUX 3a1a4 B [IOBCEIHEBHOM KU3HU, IPEAYIIPEKACHNS ABICHUN, HAHOCALUX BPEJL
3JI0POBBIO YEJIOBEKA U OKPYXKAIOLIEH Cpesie.

Y4eOHO — BOCIIUTATEIIbHBIMHU 3aJa4du:

I.C(I)OpMI/IpOBaTL 3HAHWE OCHOBHBIX IIOHATHI M 3aKOHOB XMMHUU

2.BocniuThIBaTh 00IIEYETIOBEYECKYIO KYJIBTYPY, OCO3HAHHYIO MOTPEOHOCTH B TPY/IE,
MOJATOTOBUTH K OCO3HAaHHOMY BbIOOpY Mpodeccuu B COOTBETCTBUH C JINYHBIMU CIIOCOOHOCTSIMU

3.Yuurp Ha6J'IIOJIaTB, NPUMCHATH NOJTYUCHHBIC 3HAHUA Ha IMIPAKTUKE



B kauectBe (popM mMpOMEKYTOUHON aTTECTAUU Y4AIIUXCS HCIOJIB3YIOTCS TpPaIHIMOHHbIC

ANAarHOCTUYCCKHUE W KOHTPOJIbHBIC pa6OTBI, Pa3HOYPOBHCBEIC TECTbI, B TOM HYHCIC C

HCIIOJIB30OBAHHUEM KOMIIBIOTCPHBIX TEXHOJIOTHA.

I/IHCprMeHTapI/Iﬁ JJIs1 OLleHUBAHUSA 3HAHUH Yqamuxcs:

YCTHBIE U MUCbMEHHBIE OTBETHI yYaAIIUXCS;

TECTHI;

3a4€THI 110 TEMaM,

KOHTPOJIbHBIE ¥ IPOBEPOYHBIC PAOOTHI;
71ab0paTOPHBIE U MPAKTUIECKHIE PAOOTHI YUAITHXCA.

ITo3naBaTeabHbie YY /1

Juunocmnuie:

B LIEHHOCTHO-OPUEHTALIMOHHOH chepe — UyBCTBO TOPJOCTH 32 POCCUHCKYIO XUMHUYECKYIO
HayKy,

FyMaHU3M, OTHOUIEHME K TpyAY, LEJIeyCTPEMIIEHHOCTh; (OPMUPOBAHUE IIEHHOCTH
310pOBOr0 M ©Oe3omacHOro oOpas3a >KM3HHM; YCBOGHHE MpPaBUI WHIUBUAYAIBHOIO U
KOJIJISKTUBHOTO ©O€30IIaCHOTO TIOBEIEHUS B YPE3BBIYAMHBIX CHUTYaLUsAX, YIPOXKAIOIIHUX
YKWA3HU U 370POBbIO JIFOJIEH;

B TPYJ0BOH cpepe — TrOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JasibHEHIEl 00pa3oBaTeabHON
TPacKTOpUH;

B MO3HABATENbHON (KOTHUTHUBHOM, MHTEIUIEKTYaJIbHON) cepe — yMEHHUE YIpaBIATh CBOCH
[I03HABATEIbHON JESTEIbHOCTHIO; (OPMHUPOBAHUE OCHOB 3KOJOTMYECKOW KYJIbTYpBI,
COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO DKOJIOTMYECKOTO MBIIIJICHUS, PAa3BUTUE OIIBITA
9KOJIOTMYECKH OPUEHTUPOBAHHOM pedIeKCHBHO-OLIEHOYHON U PAKTUUECKOH 1eATeIbHOCTH
B KU3HEHHBIX CUTYalUsX.

Memanpeomemnuie:

YMEHHUE CaMOCTOATENBHO OINpPENeNiTh 1€ CBOEro 0O0ydeHHs, CTaBUTh U (OPMYIHUPOBATH
JUIs ce0sl HOBbIE 3a7laudl B y4€0e U MO3HABaTEIbHOM JEATeNbHOCTH, Pa3BUBaTh MOTHBBI U
MHTEPECHI CBOEH MMO3HABATEIIBHON JIEATEIBbHOCTH;

YMEHHME CaMOCTOSTENbHO IUIAHUPOBATH IyTH JOCTMIKEHMSI LEJIE€H, B TOM 4YHCIE
aJlbTepHATHBHbBIE, OCO3HAHHO BbIOMpaTh Haumbosnee 3(QeKTUBHbIE CHOCOOBI peIIeHUs
y4eOHBIX U M03HABATEIbHBIX 3a7a4;

YMEHHME COOTHOCHTH CBOM [JEHCTBUS C IUIAHUPYEMBIMHM pPE3yJbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH JEATENILHOCTH B MPOIECCE AJOCTHKEHUS PE3yIbTaTa, ONpPeAesaTh CIIOCOObI
JeUCTBUI B paMKax TMpeJUIOKEHHBIX YCIOBMM M TpeOOBaHMM, KOPPEKTHUPOBAaTh CBOU
JIEWCTBUSA B COOTBETCTBUH C U3MEHSAIOLIEHCS CUTYyalUEN;

YMEHHE OLIEHMBaTh NPABMWJIBHOCTb BBINOJHEHUs y4yeOHOH 3amauM, COOCTBEHHbBIE
BO3MOKHOCTH €€ pellIeHus;

BJIaJICHHE OCHOBAaMHU CAMOKOHTPOJIS, CAMOOLIEHKH, TPUHATUS PELIEHUI U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B yUeOHOU M MO3HABATEIHHOU JIEITEIIbHOCTH;

YMEHHUE ONpeieNisITh MOHATHs, Cco37aBaTb OOOOILIEHMs, YCTaHABIMBATh AaHAJOTHH,
KJaccu(UIUpoOBaTh, CaMOCTOATENBHO  BBIOMpAaTh OCHOBAaHMA M KPUTEpUH iAo
KJIacCU(UKALIUK, YCTaHAaBIUBAaTh IMPHUUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH JIOTMUECKOE
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paccyXIeHHue, yMO3aKJIoueHHe (MHIYKTUBHOE, AEAYKTUBHOE U [0 AHAJIOTMU) U JAeJaTh
BBIBOJIBI;

YMEHHUE CO3/aBaTh, IPUMEHATh U NMPEOOPa30BbIBATH 3HAKU U CHMBOJIbI, MOAEIH U CXEMbI
JUISL pelIeHns] y4eOHBIX U TO3HABATENbHBIX 33/1a4;

yYMEHHE OpraHHU30BbIBATH Y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JESTEIbHOCTh C
YYHUTEJIEM U CBEPCTHUKAMU;

paboTaTh MHIMBUAYAIBHO U B TPYIIIIE: HAXOAUTH 00IIee pelIeHne U pa3pemarb KOHPIUKTHI
Ha OCHOBE COIVIACOBAHMS NO3ULIUN U y4ETa UHTEPECOB;

(bopMynHupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

YMEHHME OCO3HAHHO MCIOJIb30BaTh pEYEBBIE CPEICTBA B COOTBETCTBUU C 3aJayeu
KOMMYHHKAIMH JUI BBIPQ)KEHUSI CBOMX UYBCTB, MBICJIEH U OTPEOHOCTEH;

IJIAHUPOBAHUS U PETYJISLIMYA CBOCH EATEIbHOCTH;

BJIaJICHUE YCTHOM U IIMCBMEHHOM PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO;
(GopMHpOBaHUE U PA3BUTHE KOMIIETEHTHOCTU B 00JACTH MCIOJIb30BAHUSA UH()OPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH;

(dopMUpOBaHHE U pa3BUTUE HKOJIOIMYECKOTO MBILIUIEHUS, YMEHHE IPUMEHSATh €ro B
[I03HABATEIbHOM, KOMMYHHUKAaTHUBHOW, COLMAJIbHOM MpaKTUKE M MpodhecCHOHAIBHOM
OpHUEHTALUH.

Ilpeomemmnoie

(dopMHpoBaHUE NEepBOHAYATIBHBIX CUCTEMATU3MPOBAHHBIX MPEICTABICHUH O BEIEeCTBaX, UX
IIPEBPALICHUSAX W IPAKTHYECKOM IPUMEHEHUM; OBJAJCHUE IOHATUNHBIM allaparoM H
CUMBOJIMYECKUM SI3bIKOM XUMUU;

O0CO3HaHME OOBEKTHMBHOM 3HAUYMMOCTHM OCHOB XMMHUYECKOM HAayKH Kak o01acTu
COBPEMEHHOI0  €CTECTBO3HAHUS, XHMHUYECKUX IIPEBpAIICHUN HEOPraHWYECKUX U
OpPraHMYECKHUX BEIIECTB KaK OCHOBbI MHOTMX SIBJICHUN XUBOM M HEXUBOM NPUPOJIBL;
yri1yOJeHue NpeACcTaBIeHU 0 MaTepHaIbHOM €IMHCTBE MUPA;

OBJIaJICHUE OCHOBAMHM XHMMUYECKOH TIpPaMOTHOCTU: CIOCOOHOCTBIO aHAIU3UpPOBaTh U
OOBEKTHBHO OICHUBATh JKU3HCHHBIC CUTYaIlMH, CBS3aHHBIE C XWMHEH, HaBBIKAMHU
Oe3omacHOro OOpalleHHss C BELIECTBAMH, HCIOIb3yeMbIMU B IIOBCEIHEBHOW JKU3HU;
YMEHHEM aHaJU3UpOBATh U IUIAHUPOBATh SKOJIOTMUECKH O€30IacHOE MOBEJEHUE B LENAX
COXPAHEHHUS 3/I0POBbs U OKPYKAIOLEN CPEbL;

dbopMUpOBaHHE YMEHHMI yCTaHaBIMBaTh CBA3M MEXAYy peaJbHO HaOII0JaeMbIMU
XUMHUYECKUMHU SIBICHUSIMH M IPOLIECCAaMH, IMPOUCXOJAUIMMH B MHUKPOMHPE, OOBICHSTH
MPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTbh MX CBOMCTB OT cOCTaBa U CTPOCHUS, a
TaK)X€ 3aBUCHMOCTb IPUMEHEHUSI BEIIECTB OT UX CBOMCTB;

npuoOpeTeHre OmbITa HUCMOJb30BAHUS PpA3IMYHBIX  METOAOB M3Y4YEHHs BEILECTB:
HaONIO/IeHNsT 3a UX NPEBpAlCHUSMU IPU  IPOBEIECHUU HECIOXKHBIX XMMHYECKUX
HKCHEPUMEHTOB C UCIOIb30BAHNEM JJAOOPATOPHOTIO 0OOPYAOBAHUS U IPUOOPOB;

Conep:xanue yueOHOT0 nmpeaMeTa, Kypca

CTtpoeHue BelecTBa
OCHOBHBIE CBEICHMSI O CTPOCHMM aroma. Sapo: MpOTOHBI MU HEUTPOHBI. M30TOIBI. DJIEKTPOHBI.
DOneKkTpoHHas 000JoYKa. DHepreTHueckuil ypoBeHb. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX
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000J104€K aTOMOB JIEMEHTOB 4-TO U 5-T0 mepuoAoB nepuoandeckoit cucremsl 1. V1. Menneneena
(mepexonubix snemMeHToB). Ilonarne 00 opOuTamsX. S- W p-OpOUTAIH. ONEKTPOHHBIE
KOH(Urypauuyu aTOMOB XMMHUYECKHX 3JIEMEHTOB.

Ilepuognueckuii 3akoH [[. 1. MenneneeBa B cBere ydueHust o cTpoeHuun atoma. Otkpeitue . U.
MenzeneeBpIM NEPUOJUIECKOTO 3aKOHA.

[Tepuoandeckasi cuctemMa xuMudeckux memeHToB J[. 1. MenaeneeBa — rpadudeckoe oToOpaxe-
HUE IEPUOJUYECKOro 3aKoHa. DU3UYECKHI CMBICI IOPSIKOBOIO HOMEpa JJIEMEHTa, HOMEpa
nepuoja U Homepa rpynmnsl. BaneHTHbIe 251eKTpoHbl. [IpUunHbBl H3MEHEHHST CBOMCTB 3JIEMEHTOB B
nepuoiax U rpymnnax (r1aBHbIX HOATPYIAX).

[Tonoxenne BOJOpOAA B IEPUOJUYECKON CUCTEME.

3HaueHue IMEePUOJUYECKOr0 3aKOHA M INEPUOJUYECKOM CUCTEMBI XMMHUYECKHX aeMeHToB [I. WM.
Menpeneesa 15 pa3BUTUS HAYKU U IOHMMAHUS XUMHUYECKON KapTHUHBI MUPA.

WNonnas xumuueckas cBsa3b. Kartumonel u anuoHbl. Kinaccudukanums umonos. VoHHble Kpuc-
Tajuinyeckue permeTky. CBOMCTBA BELIECTB C 3TUM THIIOM KPUCTAIUIMUECKUX PELIETOK.
KoBaneHTHas Xxumuuyeckas CBA3b. OJEKTPOOTpUUATENbHOCTh. IlomspHas w  HenosspHas
KOBaJIGHTHbIE CBs3HM. Jlumonb. [loMspHOCT CBSI3M M TMOJSPHOCTH MOJEKydbl. OOMEHHBIH U
JOHOPHO-aKIENTOPHBIA MEXaHNU3Mbl 00pa30BaHMs KOBAJIEHTHON CBA3H. MOJeKyIsIpHbIE U aTOMHbIE
KpUCTaJIIIM4ecKkue pemeTku. CBoNCTBa BELIECTB ¢ ATUMH TUIIAMU KPUCTAJUIMYECKUX PELIETOK.
Mertamnnyeckas XxuMudeckas cBsizb. OCOOEHHOCTH CTPOEHHsI aTOMOB METaJIOB. MeTainueckas
XUMHUECKas CBSI3b U METAJUIMUECKas KpucTauinyeckas pemerka. CBONCTBA BEIIECTB € STUM THIIOM
CBSI3H.

Bonopoanas xumuueckast cBs3b. MeXMOJIEKYIISIpHAs U BHYTPUMOJIEKYJISIpHAs BOJOPOAHAS CBSA3b.
3HayeHue BOJOPOJHOM CBSI3U JUUIsl OpraHU3aluu CTPYKTYp OHOMONINMEpPOB.

[Tonumepsl. [lnacTmacchl: TepMoOILIacTbl M PEAKTOIUIACTBI, MX MPEACTABUTEIN U INPUMEHEHHE.
Bosiokna: mnpupoaHble (pacTUTEIbHBIE M JKMBOTHBIE) U XUMHUYECKHE (MCKYCCTBEHHBIE U
CUHTETUYECKHUE), UX MPEACTaBUTEIHN U IPUMEHEHUE.

["a3000pa3Hoe cocTosiHME BellecTBa. Tpu arperaTHbIX COCTOSIHUSA BOJibl. OCOOEHHOCTH CTPOEHUS
ra3zoB. MoJisspHbIil 00beM ra3000pa3HbIX BELIECTB.

ITpumepsl Ta3000pa3HbIX NPUPOJHBIX CMECEH: BO3JyX, MPUPOAHBINA ra3. 3arpsizHeHre arMochepbl
(KUCIOTHBIE AOXAH, TAPHUKOBBIN 3P PeKT) u 60oprda ¢ HUM.

IIpencraBuTenu ra3oo0pa3HbIX BEIIECTB: BOAOPOJ, KHCIOPO, YIJIEKUCIbIM ra3, aMMHaK, 3THUJIEH.
Wx nonydyenue, cobupanue u pacro3HaBaHue.

XKunkoe cocrosiHue BemecTtBa. Bona. [lorpebiaenne Boasl B ObITY M Ha Mpou3BoACTBE. JKeCTKOCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEHU .

MuHepabHbI€ BOJIbI, MX HCIIOJIb30BAaHUE B CTOJIOBBIX M JICUEOHBIX IEIAX.

Kuakue KpuCTaubl U UX IPUMEHEHHE.

TBepnoe cocTosiHue BemecTBa. AMOp(HBIE TBEP/IbIEe BEIIECTBA B IPUPOJIE U B )KU3HHU YEIOBEKa, UX
3HaueHHUe U NpuMeHeHune. Kpucraminueckoe CTpOeHHE BELIECTBaA.

HucnepcHble cuctemsl. [loHsTHe 0 nucnepcHbIX cuctemax. JlucmepcHas ¢aza v AMCIIEpPCUOHHAsS
cpena. Knaccugukanust qucnepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOr0 COCTOSIHMSI JUcCHepc-
HOM cpefibl M JUCTIEPCUOHHOM (pa3bl.

I'pyOoancriepcHble CUCTEMBI: AMYJIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHKOOUCTIEPCHBIE CUCTEMBI: T€IIN U 30JIH.

CocraB BemiecTBa U cMmeceil. BemecTBa MOJEKYISIPHOTO W HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

[lonsTue «moisi» W ee pa3HOBUIHOCTU: MaccoBasl (JI0Ji1 DJEMEHTOB B COEAMHEHHH, JOJIs
KOMIIOHEHTa B CMECH — JI0JIsl IPUMECEH, 101 PACTBOPEHHOTO BEILIECTBA B PACTBOPE) U OOBEMHAS.
Jlons BeIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUUYECKH BO3MOKHOTO.



JdemoncTpauuu. Paznuuneie GopMbl MEPUOANMYECKON CHUCTEMBI XUMHUYECKHX 3jeMeHToB 1. .
MenneneeBa. Mojenb KpUCTALIMUECKOW pemIeTKH Xjopunaa Harpus. OOpaslbl MHUHEPaJIoB C
MOHHOM KPUCTAJUIMYECKON PEIIeTKOM: KalblUTa, Taquta. MOoJenu KpUCTAUIMYECKUX PEIIETOK
«Cyxoro Ibaay (Wiu uojaa), anmasa, rpadura (uam kBapma). Moaens monekynsl JJHK. O6pasimt
IJIaCTMAcC (penonodopmanbaerugHbie, MOJINYPETAH, MTOJIMATUIIEH, MIOJIMIIPOIIUJIEH,
MOJUBUHWIXJIOPH) W m3aenust U3 Hux. OOpasipl BOJOKOH (IIEPCTh, IIEJNK, alleTaTHOE BOJOKHO,
KalpoH, JlaBcaH, HEWNIOH) M u3aenuss w3 HUX. OOpasupl HEOPraHMYECKUX MOJUMEpPOB (cepa
IUIACTUYECKas, KBapl, OKCHJ aJIOMUHUS, IPUPOJHBIE ATOMOCHIMKAThl). Mojenb MOJspHOro
o0bema razoB. Tpu arperaTHbIX cOCTOSHUS BOAbl. OOpa3ipl HAKUOU B YallHUKE U Tpydax
HEHTPAJILHOTO OTOIUIeHUs. JKeCTKOCTh BOJIBI M CHOCOOBI ee ycTpaHeHus. IIpubopsl Ha >KUAKUX
Kkpuctaymax. O0pasubl pa3NIuYHbIX JTUCHEPCHBIX CHCTEM: AMYJIbCUH, CYCIEH3UH, adpo30eil, renei
u 3oneil. Koarymsamus. Cunepesuc. D dext Tungans.

XuMUYeCKHe peakinu

Peakium, wunympe ©0e3 M3MEHEHHS COCTaBa BEHIECTB. AJUIOTPONUS W aNIOTPOIHBIC
BugousMeHeHus. [IpuunHbl auioTponuu Ha npuMepe Moau(UKanUil KUCIopoia, yriepoaa u
docdopa. O30H, ero OUOIOTUYECKAS POJTb.

N3omepsl u uzomepus.

Peakuuu, wunaymme ¢ H3MEHEHMEM COCTaBa BELIECTB. Peakiuu CcOeIUHEHUS, pa3JIoKEHUs,
3aMelieHns ¥ OOMEHa B HEOPraHWMYeCKOW W OpraHuyeckoil xumuu. Peakuuu 5k30- U 3H-
norepmudeckue. TermmoBord 3(PQeKT XUMHUYECKOH peakiud M TEPMOXHMMHYECKHE YpaBHEHHS.
Peakuuu ropenusi, Kak 4aCTHBIN Cy4yal S5K30TEPMUYECKUX PEAKLIUMN.

Ckopocth xumudeckoi peakuuud. CKOpOCTb XMMHMYECKOM peakiuu. 3aBUCHMOCTb CKOPOCTHU
XUMHUYECKON PEaKLUU OT MPUPOJIbl PEATNPYIOIINX BEIIECTB, KOHIIEHTPALIMH, TEMIIEPATYPHI,
IUIOUIAId TIOBEPXHOCTH CONPUKOCHOBEHHUS M KaTaiau3aTopa. Peakuuu roMo- U TreTepOreHHBIE.
[lonsTne o karanu3e W Karaiau3atopax. DepMeHThl Kak OHOJIIOTUYECKHE KaTalau3aTopbl,
0Cc00EHHOCTH UX (PYHKITHOHUPOBAHHSL.

OOpatumocTh XUMUYeCKUX peakinuii. HeoOpatumbie u oOpaTuMble XHUMHUYECKHE PEaKIIHH.
CocrosiHue XUMHUYECKOTO PAaBHOBECHS JJII OOpaTUMBIX XUMHUUECKHX peakiuii. CriocoObl cMeeHus
XMMHUYECKOTO DaBHOBECHsI HAa TMpUMEpe CHUHTe3a aMmuaka. [loHsTHe 00 OCHOBHBIX Hay4HBIX
MPUHILIMIIAX MPOU3BOICTBA HA IPUMEPE CUHTE3a aMMHUaKa UM CEPHOU KHCIIOTBHI.

Ponp Bonbl B XxuMuueckoil peakiuu. VcTHHHBIE pacTBOpbl. PacTBopuMOCTh M KilacCHU(pHUKAIMS
BELIECTB 10 3TOMY MIPU3HAKY: paCTBOPUMBbIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
ONEKTPOIUTHI U HENIEKTPOJIUTHL. DJIEKTPOIMTHYECKas Aucconuanus. KuciaoTel, OCHOBaHMS U COIU
C TOYKH 3PEHUSI TEOPUH AIIEKTPOIUTUUECKON AUCCOLUAIINH.

XHWMHYECKHE CBOMCTBA BOJBI: B3aUMOJECHCTBHE C METAJIJIaMH, OCHOBHBIMH M KHCIIOTHBIMH OKCHJa-
MH, pasjio’)kKeHHE M 00pa3oBaHUE KPUCTAUIOTUAPATOB. Peaknuu ruapataiud B OpraHH4ecKoOn
XUMHH.

I'unponu3 opraHMYecKUX W HeopraHMYecKux coenuHeHui. HeoOGpatumelil ruaponus. OOpaTuMbIit
TUAPOJIA3 COJIEH.

I'unponu3 opraHn4ecKuX COETUHEHHH M ero MpaKTHUYeCKOe 3HAYeHHWe Ui MOJYyYEHHs THAPOJIU3-
HOTO CITUpPTa M MbUIA. brojoruueckas pojib THAPOJIN3A B MJIACTUYECKOM M SHEPreTHYECKOM OOMeHe
BEILECTB U SHEPTUU B KJIETKE.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHp okucieHus. OmpeneracHue CTENeHu
oKucJieHus 1o gopmyse coeauHeHus. [loHsATHE 00 OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUIX.
OxucieHye 1 BOCCTAHOBJIEHUE, OKUCIIUTENDb U BOCCTAHOBUTEND.

DJIEKTPOJIN3. DJEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIN MPOIECC. DIEKTPOJIU3 pac-
IUIAaBOB M PAcTBOPOB Ha IpUMepe Xjopuaa Harpus. [IpakTudeckoe NpUMEHEHHE 3JIEKTPOJIN3a.
DNEKTPOIUTUYECKOE MOTYUECHHUE ATFOMUHUS.



demoncTrpauuu. IlpeBpamenne kpacHoro ¢ocdhopa B Oenbiil. Mogenu wmojekyn OyraHa u
n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEAKIMH OT MPUPOAbI BEIIECTB Ha NMPUMEpPE B3aUMOJCHCTBUS
PacTBOPOB PA3IMUYHBIX KMCIOT OJMHAKOBOM KOHLEHTPALUU C OJUHAKOBBIMU IpaHyJIaMH LUHKA H
B3aUMOJICHCTBUS OJMHAKOBBIX KYCOUKOB Pa3HBIX METAJUIOB (MarHus, LIMHKA, YKeje3a) C COJISIHOM
KHUCIOTON. B3auMoneiicTBue pacTBOPOB CEPHOM KHUCIOTHI C PAacTBOpaMHU THOCYJIb(ara HaTpus
pa3IMYHON KOHLIEHTpalMu M TemiepaTrypbl. Moaens kunsmiero cios. PasnoxeHue nepokcuaa
BOJIOpOJIa C IIOMOIIbIO KaTanu3aropa (okcuaa mapranua (1V)) u xaranassl CbIporo Msica M ChIPOTo
kaptogens. [Ipumepsl HEOOPaTUMBIX peakUuii, HAYIIUX C 00pa30BaHUEM OCaJKa, ra3a WA BOJBI.
B3aumogeiicTBue nmutus u HaTpus ¢ Bojnoi. [lomyduenue okcuna gocdopa (V) u pacTBOpeHUE €T0 B
BOJIE; MCIIBITAaHUE MOJYYEHHOTO pacTBopa JakmycoM. OOpasiubl KpUcTaioruaparoB. VcnbiTanue
pPacTBOPOB RJIEKTPOJIUTOB U HEIIEKTPOIMTOB HA MPEAMET AMCCOLHUALUHU. 3aBUCHUMOCTb CTCIICHU
ANEKTPOJIUTHICCKON TUCCOLMAIIMU YKCYCHOM KHCIIOTHI OT pa3baBieHusi pactBopa. ['maponus kap-
Ouna xampuus. ['uaponn3 kapOOHATOB INENOYHBIX METAIOB M HUTPATOB IuHKA win cBuHO@ (I1).
[Tonyuenne wmpina. [IpocTelne OKMCIUTENIBHO-BOCCTAHOBUTENIBHbBIE pEaKLUU: B3aUMOJCHCTBHE
IIMHKA C COJITHOM KHCIIOTOM W jkeJie3a ¢ pacTBopoM cyibpara menu (I1). Moaens anmekTpoiusepa.
Mopeinb 371eKTpOIN3HON BaHHBI JUI TIOJy4YE€HHS] ATIFOMUHUS.

BemecTBa M MX cBoOlicTBA

Hewmerannel. CpaBHUTENbHASI XapaKTEPUCTUKA TaJIOTEHOB Kak HauboJiee TUIMYHBIX IIpe/ICTaBUTe-
el HemeramnoB. OKHCIUTENIbHBIE CBOMCTBa HEMETANJIOB (B3aMMOAEHCTBHE C MeETaUIAMU H
BOJIOpO/IOM).  BoccraHoBHTENbHBIE  CBOWCTBA HEMETAUIOB  (B3aMMOJCWCTBHE C  Ooee
3JIEKTPOOTPHULIATEIbHBIMUA HEMETAJJIAMH U CJIOKHBIMU BEIIECTBAMH-OKUCIUTENAMHU).  MeTasuibl.
B3aumopeiicTBue MeTaJlJIoB ¢ HEMETAIIaMU (XJIOPOM, CEPOM U KUCIIOPOAOM). B3anmopencrteue
LICJIOYHBIX M IIEJIOYHO3EMEIbHBIX METAIJIOB C BOJOM. DJIEKTPOXMMHUYECKUI DSl HANpPSHKCHUN
MeTaIoB. B3aummojeiicTBue MeTaioB € pPAacTBOpaMHM KHCIOT U COJIEH. AJIIOMMHOTEPMHS.
B3aumoneiicTBre HaTpUs ¢ ITAHOJIOM U (HEHOJIOM.

Koppo3uss meraimoB. IloHSTHE O XMMHYECKOM M SJIEKTPOXUMHUYECKOW KOPPO3UM METAJIOB.
CriocoOblI 3alUThl METAIJIOB OT KOPPO3HH.

Kucnorsl Heopranmyeckne W opranmdeckue. Kiaccupukamust KuciaoT. XUMHUYECKHE CBOMCTBa
KHCJIOT: B3aUMOJCHCTBHE C METAJUIAMM, OKCHJIaMU METaJIOB, TMIPOKCUIAMU METaJUIOB, COJIIMU,
cnupraMu (peakuusi 3tepudukanun). Ocodble CcBOWCTBA a30THOM U KOHIIEHTPUPOBAHHOM cepHOU
KHCIIOTBI.

OcHoBaHMsI HeopraHuueckue U opranuyeckue. OCHOBaHUS, UX KilaccuPukanus. XUMHYECKUE
CBOMCTBA OCHOBAHMH: B3aUMOJEHCTBHE C KUCIOTAaMH, KHUCJIOTHBIMH OKCHUIAAMH H COJIAMH.
Pa3noxeHne HEpacTBOPUMBIX OCHOBAHUH.

Conu. Knaccudukanus coneil: cpeiHue, KUCIble U OCHOBHBbIE. XHMHYECKHE CBOWMCTBA COJIEH:
B3aMMO/JICIICTBUE C KHUCIOTaMH, LIeJIoYaMy, MeTauiaMu U coismu. IlpencraButenu coneil u ux
3Ha4yeHue. XJIOpH HaTpHsl, KapOOHAT Kanblus, pocdaT Kaablus (CpeaHUE COIH); THAPOKApOOHATHI
HATpHS U aMMOHWUsI (KUCTIbIe COJH); TuapokcokapOonaT Menu (11) — manmaxut (OCHOBHASI COJIb).
KavecTBeHHBIE peaklMu Ha XJIOpUI-, CyabdaT-, U KapOOHAT-aHUOHBI, KATUOH aMMOHHS, KaTHOHBI
xenesa (1) u (111).

I'eneTnyeckas CBsI3b MEXy KJIaCCaMU HEOPraHWYECKMX M OpraHudeckux coequHeHuil. ITonsrtue o
TEHETUYECKOM CBA3M M TEHETHMYECKUX pspax. ['eHernmueckuil psa mertaia. ['eHeTHYecKuil psij
HemeTaia. OCOOEHHOCTH F€HETHUECKOT0 psijia B OPraHMYeCKOM XUMHUU.

Jemoncrpanuu. Komnekus o6pa3ioB MeTayuioB. BzaumozelicTBue HaTpus U CypbMbI C XJIOPOM,
xKemesa ¢ cepod. l'opeHme MarHMs W QlIOMHHHS B Kuciopoze. Bsammonencteue
LIEJIOYHO3EMENBHBIX METAJIOB € BOJIOM. B3aumoaeicTBue HaTpys ¢ 3TAaHOJIOM, IIMHKA C YKCYCHOM
KHCJIOTOM. AMOMUHOTEpMHs. B3anMozneincTere Meau ¢ KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTOM.
Pe3ynpTaThl KOPPO3UM METANIOB B 3aBUCUMOCTH OT YCIIOBHI ee nmpoTekanus. Komnekuus o0pa3noB
HeMeTallsIoB. B3anMopeiicTBrie XJIOpHOM BOAbI ¢ pacTBOpoM Opomuza (Moauaa) kanus. Komnekuus
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IPUPOJHBIX OpPraHUYECKUX KHUCIOT. Paz0aBieHue KOHIEHTPUPOBAHHOW CEPHOM  KHCIOTHI
B3auMozeicTBue KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTBI € €axapoM, LEJUIIOJIIO30d U MEJIBIO.
OOpa3ubl NPUPOJIHBIX MHHEPAJIOB, COAEPKAIIMX XJIOPHUJA HATpHs, KapOoHaT Kambuus, ¢ocdar
Kajgplust W ruapokcokapObonat meam (I1). OOpa3mpl NHIIEBBIX MPOAYKTOB, COAEPIKALIMX
I'MJIpOKapOOHAThl HATPHSI 1 aMMOHUS, UX CIIOCOOHOCTh K Pa3JIOKEHUIO IIpU HarpeBaHuu. ["amenue
coJipl yKcycoM. KaduecTBeHHbIE peakliiy Ha KaTUOHbBI U aHUOHBI.

YyeoHo-TreMaTuuecKkuii miaan nmo xumum 11 kiaace

Ne | OcHoBHBIE OJI0KH (pa3/eIbl) Kon-Bo vacos Kon-Bo Kon-Bo
NPaKTUYECKUX KOHTPOJIbHBIX
pabot pabot
1 OO01mmas XxumMus 18 - 2
2 Heopranuueckas xumus 17 2 3
3 Htoro 35 2 5




