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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma nmo xumun K yueonuky O.C. I'aGpuensu, I'.I'. JIsicoBa cocTaBieHa Ha OCHOBE
aBTOpcKOM rmporpammbl mox pexpakuuedt ['abpuensna O.C., Wznarensckuit nentp BEHTAHA-
I'PA®. Jlannas pabodas mporpaMMa OpHEHTHpOBaHa Ha ydammuxcs 11 kimacca u pa3paboraHa B
cootBeTcTBUM OOII OOO 11Ko0Jibl HA OCHOBE HOPMAaTUBHBIX JOKYMEHTOB:

1. ®denepanbubiii 3ak0H OT 29 gexadbps 2012 r. Ne273-@3 «O6 obpazoBanmu B Poccuiickoi
denepauuny;

2. ®@enepalibHbIA KOMIIOHEHT TOCYJApPCTBEHHOTO 00Pa30BaTEIIBHOTO CHIAHOAPMA CPeOHez0 00uiezo
obpazoeanusa (npukaz MunuctepcTBa obpazoBanus u Hayku Poccuiickoit ®@enepamuu ot 17.12.2010
Nel1897, ¢ usmenenusamu ot 31.12.20151. Ne1577).

3. denepanbHbId MepedeHb y4eOHUKOB, peKOMEHJOBaHHBIX MunucrepctBoMm I[IpocBemenuss PO nHa
2020-2021 y4eOHBbli rox;

4. KajeHgapHo-TeMaTHYeCKoe IUIAHMPOBAHHE COOTBETCTBYeT Y4eOHUKY: «Xumus. 1lkiacc.
bazoBelii ypoBeHb»: YueOHUK s oOmieoOpa3oBareinbHbIX yupexaeHuil. O.C. I'abpuensn. — M.:
Hpoda, 2018;

4. YueOnsrit rutan MBOY COII Nel12 na 2020-2021 yueGHbIif ro.

CornacHo y4eOHOMY TUIaHYy IITKOJIBI Ha m3ydyeHue xuMuu B 11 kimacce orBoautcs 1 yaca B HeJelio,
Bcero 34 yaca B roj (Ha 34 y4yeGHBIX HeeJH).

OOmme nesu 00pa3oBaHus B CTapIel HIKoJIe ¢ y4eTOM crenuGuKu XUMHUH.
[IpuoputeraMn B crapmiell mKoixe Ha 0a30BOM YpPOBHE SBISIOTCSA: YMEHHE CaMOCTOSATEIBHO W
MOTHBUPOBAHHO OPTaHU30BHIBATH CBOIO IMO3HABATEIbHYIO JAEATEIBHOCTh (OT MOCTAHOBKU LIETH 0
MOJTYYEHUS U OIEHKH PE3yJIbTaTa); UCIOIb30BAHUE JIEMEHTOB MPUUNHHO-CIIEICTBEHHOTO U CTPYKTYPHO-
(YHKIIMOHATFHOTO aHAJINW3a; OMpEe/eNIeHUEe CYITHOCTHBIX XapaKTePUCTUK H3ydyaeMoro oObeKTa; yMEHHe
pa3BepHYTO 0OOCHOBBIBATH CYXKJEHUS, 1aBaTh OMPEIEICHUs, IIPUBOIUTH J10KA3aTEIbCTBA; OLICHUBAHUE U
KOPPEKTUPOBKA CBOETO MOBEICHUS B OKPYKAIOIIEH Cpe/ie, BBIIOJHEHUE B IPAKTUYECKOMN ACSITEIbHOCTU U
B TOBCEIHEBHOM >KM3HU JKOJIOTHYECKUX TPEOOBAHMI; MCIOJIB30BAHUE MYJIBTUMEAUNHBIX PECYPCOB U
KOMITBIOTEPHBIX TEXHOJOTHH Juisi 00paboTKu, mepenayu, cucTeMaru3aluu nHGopManuu, co3aaHus 0a3
JTAHHBIX, TPE3CHTALUU PE3YJIHTATOB MMO3HABATEIBLHON U MPAKTUYECKOMN NESITEIbHOCTH.

Oo0mas xapakrepucTuka yaeoHoro npeamera «XUMMUSA»
OcHOBHBIMU TTpOOJIEMaMU XMMUU B CTapIlIeM 3BEHE SIBIIICTCS:
*OCBOCHUE 3HAHUN O XMMHUYECKON COCTABIISIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, BAKHEUIIMX
XUMUYECKUX TTOHATHUSX, 3aKOHAX U TEOPHSIX;
*OBJIa/ICHUE YMEHHUSIMH TMPUMEHATH MOJTYYCHHbIE 3HAHUS Ui OOBSCHEHHS pa3HOOOPA3HBIX XUMHYECKHX
SIBJICHUI U CBOMCTB BEIIECTB, OIICHKU POJU XUMHUHU B PA3BUTHUU COBPEMEHHBIX TEXHOJIOTUM U MOIyYECHUN
HOBBIX MAaTE€pHUAJIOB;
*pa3BUTHE TIO3HABATEJIPHBIX HWHTEPECOB M  HMHTEIUIEKTYAIbHBIX  CIIOCOOHOCTEH B  MpoIecce
CaMOCTOSITENTFHOTO TPHOOPETEHUS! XUMHUYECKHX 3HAHHM C HMCMOJIb30BAaHUEM DA3TMYHBIX HCTOYHUKOB
nH(pOpMaIIUU, B TOM YHCII€ KOMITBIOTEPHBIX;
*BOCMIUTAHUE YOEXKJACHHOCTH B TO3UTHBHOM pOIM XUMUU B IHKH3HH COBPEMEHHOTO OOIIEeCTBa,
HEO0OXOMMOCTH XUMUYECKH TPAMOTHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO M OKPYXKAIOIIEH cpenie;
*IIpUMEHEHUE MOTYYCHHBIX 3HAHUN U YMEHUH /17151 6€30MacHOT0 UCIIOIb30BAHUS BEIIECTB H MaTEPHATIOB B
OBITY, CETbCKOM XO3SICTBE M HAa MPOU3BOJICTBE, PEIICHUSI MPAKTHIECKUX
3a/1a4 B TOBCEJHEBHOM JKW3HM, NMPEAYNPEKACHUS SBICHUM, HAHOCAIIMX BpEI 3/I0POBbIO UYEIOBEKA U
OKpY>Karollen cpene.
IleHHOCTHBIE OPHEHTHUPBI KypPCa XUMHHU B CTaplIel LIKoJIe

B kadecTBe IIEHHOCTHBIX OPHUEHTHUPOB XUMHUYECKOTO OOpa30BaHMsI BBICTYMAIOT OOBEKTHI,
M3y4aeMbIe B Kypce XUMHUU, K KOTOPBIM y ydammxcs (GopMHUpYyeTcsl IIEHHOCTHOE OTHoIneHue. [Ipu stom
BEIIYIIYIO POJIb UTPAIOT MO3HABATEIbHBIE IIEHHOCTH, T.K. JAHHBIN MPEAMET BXOIUT B TPYIITY MPEIMETOB
MO3HABATEJILHOTO 1IMKJIA, IJIaBHAs LEIb KOTOPOTO 3aKII0YAeTCsl B U3YYEHUH TPUPO/IbI.
OcHOBY MO3HaBaTEIBHBIX IIEHHOCTEN COCTABIISIIOT HAYYHBIC 3HAHUS, HAYYHBIC METO/IbI IIO3HAHUSI.
B kadecTBe 00BEKTOB IIEHHOCTEH TpyAa U ObITa BBICTYMAIOT TBOPUYECKAs CO3UJATENIbHAS JIESTEIbHOCTD,
3JI0pOBBI 00pa3 KU3HU.
Kypc xumuu o61anaeT peaabHbIMUA BO3MOXKHOCTSAMU A1 (POPMHUPOBAHUS KOMMYHUKATUBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBIISIFOT IIPOIIECC OOIIEHUS, TPAMOTHAS peUb



Tpebosanus k pezyromamam obyuenus
JlesiTensHOCTh 00pa30BATENBHOTO YUPEKIACHHSI 0011ero 00pa3oBaHus B O0y4EeHUN XUMUU JIOJKHA OBITh
HampasJIeHa HA JOCTHKEHHE 00yUYaroIUMUCS CIEAYIOIUX JHYHOCTHBIX Pe3y/IbTaToOB!
1) B IEGHHOCTHO-OPUEHTAITMOHHON Chepe — YyBCTBO FOPIOCTHU 32 POCCUHCKYIO XUMHUYECKYIO HayKY,
IYMaHM3M, OTHOILIEHHE K TPYAY, LIeJIeyCTPEMIIEHHOCTb;
2) B Tpy10BOii c(pepe — rOTOBHOCTH K OCO3HAHHOMY BHIOOPY AalibHEHIIeH 00pa3oBaTenbHOIM
TPAaeKTOpUH;
3) B mo3HaBaTEeIbHON (KOTHUTUBHOW, MHTEIJICKTYAJIbHOM) chepe — yMEHHUE YIPaBIATh CBOCH
[I03HABATEIbHOM IEATEIBHOCTBIO.
MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKAMU CPEIHEN IIKOJIbI IPOrPaMMBbI 110 XUMUU
SBJISIIOTCSL:
1) ucnonp3oBaHue yMEHUN U HABBIKOB PA3IMUHBIX BUOB [103HABATEIILHOM 1€ATEIbHOCTH, IPUMEHEHHE
OCHOBHBIX METO/I0B II03HAHU (CUCTEMHO-UH(MOPMALIMOHHBIN aHAJIN3, MOAEIUPOBAHUE) [Tl N3YUEHUS
Pa3IMYHBIX CTOPOH OKPYKAKOLIEH TEUCTBUTEIBHOCTH;
2) UCIOJIb30BaHUE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONepaiuii: GopMyIupoBaHUe THIIOTE3, aHATIU3 U
CHHTE3, CpPaBHEHHE, 0000IIEHIEe, CHCTEMAaTHU3allis, BBISIBJICHNE IPUYUHHO-CIIEJICTBEHHBIX CBSI3€H, MOUCK
aHAJIOTOB;
3) yMEeHHE TeHEepUPOBATH UJIEH U ONIPENEIATh CPEACTBA, HEOOXOIUMBIE [T UX PeaT3alliu;
4) yMeHue onpeaesaTh Leln U 3a/1a4i AeATelIbHOCTH, BBIOMPATh CPEACTBA peaIH3alMy Lelu 1
IIPUMEHSITh UX HA IPAKTHKE;
5) HCII0JIb30BaHKUE PA3JIMYHBIX UICTOUHUKOB JUISI IOJyYEHHUS XMMUYECKOH MH(OpMAIIH.
IIpenmMeTHbIMHU pe3yJIbTATAMM OCBOCHMSI BHIITYCKHUKAMU CPEIHEH IIKOJIbI IPOrpaMMbl [0 XUMUU
SBIISIIOTCSL:
1. B mo3HaBarenpHOU cdepe:
* 1aBaTh ONpPE/IEICHUs U3yYCHHBIX OHATHI: BEIECTBO (XMMUYECKHI JIEMEHT, aTOM, HOH, MOJIEKYIa,
KpUCTAJIJINYECKasl pelleTKa, BEUIECTBO, IIPOCTHIE U CJIOKHBIE BEILIECTBA, XUMUYECKas (GopMyIia,
OTHOCHUTEJIbHAs aTOMHAsi Macca, OTHOCUTEIbHAsI MOJIEKYJISIpHAsl Macca, BaJICHTHOCTb, OKCHU/IbI, KUCIIOTHI,
OCHOBaHUS, COJIU, aM(POTEPHOCTh, UHJIUKATOP, IEPUOANYECKUIN 3aKOH, IEPUOINYECKasi CUCTEMA,
nepuoaudeckas Tabiamia, U30TOIbl, XUMUYECKas CBA3b, JIEKTPOOTPULIATENILHOCTh, CTENIEHb OKHCICHHUS,
AJIEKTPOJINT); XUMUYECKas peaklMsl (XMMUUECKOE YpaBHEHHE, TI'E€HETHYECKasl CBsI3b, OKHCIICHUE,
BOCCTAQHOBJICHHE, 3JIEKTPOJIUTHYECKAs IUCCOLUAIINS, CKOPOCTh XUMHUUECKOW PEeaKlnn);
* OIIUCBIBATH JIEMOHCTPALIMOHHBIE U CAMOCTOSITEIILHO MPOBEIEHHBIE SKCIIEPUMEHTHI, UCTIONb3YS JUISI
3TOT0 €CTECTBEHHBIN (PyCCKUA, pOHOMN) SI3BIK U S3bIK XUMHH;
* ONUCBIBATD U PA3INYaTh U3yYEHHBIE KJIACChl HEOPTAHUYECKUX COEAMHEHUHN, IPOCTHIE U CIIOKHBIE
BELIECTBA, XUMUYECKHE PEAKLIUU;
* KJ1accu(UUIMPOBaTh U3YYEHHbIE OOBEKTHI U SIBJICHMUS;
* HaOJII0JaTh JIEMOHCTPUPYEMBIE U CAMOCTOSITEILHO IPOBOIUMBIE OIBITHI, XUMHUUECKUE PEaKIIH,
MIPOTEKAOIIKE B IPUPOJIE U B OBITY;
* JIeNIaTh BBIBOJIBI M YMO3AK/IIOUEHHs U3 HAOMIOACHNH, N3YYEHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 10 aHAJIOTUH CO CBOMCTBAMHU M3YyUEHHBIX;
* CTPYKTYpPHPOBATh U3y4EHHBIN MaTepra i XUMUYECKYIO HH()OPMAIIHIO, TOTYYEHHYIO U3 IPYTUX
HCTOYHUKOB;
* MOJIEJIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB [IEPBOI'0 — TPETHET0 MEPHOOB (B paMKaX U3y4eHHbIX
noyioxxeHuit Teopun  J. Pesepdopaa), ctpoeHre mpocTeRmx MOJIEKYI.
2. B 11eHHOCTHO-OpHEHTAlMOHHOI cepe:
* aHaJIM3UPOBATh U OLIEHUBAThH MOCIEACTBHS JIJIsl OKpPY’KaloIeil cpeibl ObITOBOW U MPOU3BOJCTBEHHON
JesTeIbHOCTH YeJIOBEKa, CBSI3aHHOM C repepaboTKOM BEIIeCTB.
3. B tpynoBotii chepe:
* IPOBOJUTH XUMUYECKUH KCIIEPUMEHT.
4. B cdepe 6e30macHOCTH KUZHEACITEIBHOCTH:
* OKa3bIBaTh MIEPBYIO TOMOIIb IIPU OTPABJIEHUSX, OKOTaxX U JPYTUX TPABMax, CBSI3aHHBIX C BELLIECTBAMU U
71a00paTOPHBIM 000PYIOBAaHUEM.
TemaTn4yeckoe nuiannpoBanue, xumus 11 knace
OcHoBHOE coaepxaHue

ITporpamma kypca 11 kmacca cocToMT U3 4 TEM, OCHOBHOE COJAEpKAHHE KOTOPBIX IIO3BOJISET

chopMUpOBaTh MpPEICTaBICHHE O XMMHUHU KaK O IIEJIOCTHOM Hayke, MOKa3aThb €IWHCTBO €€ MOHSITUH,



3aKOHOB, TEOPHil, YHUBEPCAIbHOCTh M IMPUMEHUMOCTh HMX KakK /i1 HEOPraHWYeCKOM, TaK W s
OpraHuyecKoil xumun. bosbIras 4acTh 4acOB OTBe/ICHA HA OOIIYI0 U HEOPTAHUUYECKYIO XUMUI0. B Kakaom
O510Ke-TeMe coOMIoAaeTCs ONpeAeNieHHas JIorhdyeckas CTPYKTypa — 3a ypoKaMu (OpMHUPOBaHHS HOBBIX
3HAHUW U CIIOCOOOB JIEHCTBUS, CIEAYIOT YPOKH OTpabOTKM 3HaHWMU (1abopaTOopHBIE PabOTHI, YPOKHU
KOMIUIEKCHOTO TPUMEHEHHS] 3HAHUM), YpPOKU KOHTPOJS. XHUMHUYECKUH SKCIEPUMEHT CIIOCOOCTBYET
(OPMHUPOBAHHIO y YYAIIUXCS HABBIKOB PabOTHl ¢ XUMHUYECKHUM OOOpPYIOBAaHHWEM W PEAKTUBAMH, yUUT
0€30MacHOMY M 3KOJIOTHYECKHU IPaMOTHOMY OOpAIllEHHUIO C BEIIECTBAMU B XUMHYECKOM KaOMHETE U OBITY.

Brineneno 3 yaca pe3epBHOr0 BpeMEHH.

Ilepedyennb 00s13aTeILHBIX JTA00PATOPHBIX PadOT

1.0OnpeneneHue TUIA KPUCTAUIMYECKON PEIIETKH BEUIECTBA U OMMCAHUE €r0 CBOMCTB

2.KecTKOCTb BOJIbI, €€ YCTPaHEHHUE.

3.03HaKoMJIEeHUE C MUHEPAJIbHBIMHU BOJAMHU

4.Peakuus 3aMeILEHUs MEU XKEJIE30M B pACTBOPE MEJHOTO Kylopoca

5.Peaknuu, uaympe ¢ oOpa3oBaHUEM OCaJiKa, ra3a U BOJIBI.

6./ cnbiTanre pacTBOPOB KUCIIOT, OCHOBAHMI, COJIEN MHANKATOPAMHU

7. B3saummopaeHCTBHE CONSHOM KHCIOTHI C METAJNIAMU, OCHOBAHUSMH, COJISIMHU

8. BzaummopelicTBHE YKCYCHOI KUCIOTHI C METAJUIAMU, OCHOBAHUSMH, COJISIMU

9. TlonmydeHue u CBOICTBAa HEPACTBOPUMBIX OCHOBAHUHN

Ilepedyennb 00s13aTeJILHBIX MPAKTHYECKUX PAdOT
1. Ilonyuenue, cobupaHue u paco3HaBaHHUE T'a30B.
2. Pemenne skcriepuMeHTANbHBIX 3374 Ha WACHTU(DUKAIIMIO OPTaHUYECKUX U HEOPTaHUYECKUX
COCIMHECHUM.
Baok- tema Nel «Ctpoenue atoma u nepuoaudeckuii 3akon /.. MenaeneeBa

OCHOBHBIE CBEJEHUS O CTPOEHUHU aTOoOM a. SAapo: NpoTOHBI U HEUTPOHBI. 1130TONBL
DNEeKTPOHBI. DIEKTPOHHAsE 000JI0UKa. DHEPreTuYecKuil ypoBeHb. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 MEePHOJIOB Ieproaudeckoi cucremsl J{. 1. Menaeneesa
(mepexoaHbix 31eMeHTOB). [IoHsATHE 00 OpOUTaNAX. S- U p-opOUTATU. DIEKTPOHHbBIE KOHPUTYpaLIUU
aTOMOB XMUMHYECKHUX 3JIEMEHTOB.

[Tepuonuueckuun 3akoH M. MenneneeBa B CBETE YYECHHUSA O CTPOCHHUHU a
T 0 M a. OtkpsiTue . Y. MeneneeBbIM NepUOIUIECKOTO 3aKOHA.

[lepuoanueckas cuctema xuMmudeckux s1nemenToB J[. 1. Menneneesa - rpadudeckoe oToOpaxeHue
MEPUOINYECKOTr0 3aKoHa. DU3NYECKHI CMBICI MOPSAIKOBOIO HOMEpa JIEMEHTa, HOMepa Mepuoja u
HOMepa rpymnibl. BaneHTHbIe 351eKTpoHbl. [I[prynHbl H3MEHEHNs CBOMCTB 3JIEMEHTOB B MIEPUOIAX U
rpynnax (TJaaBHBIX HOATPYIIAX).

[TonoxeHne Bogopoaa B NEPUOAUUECKOIN CUCTEME. 3HAUYEHUE IEPUOIUYECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMbI XUMHYEeCKHX 37eMeHTOB J[. 1. MenaeneeBa st pa3BUTHS HAYKUA U IIOHUMAHUS
XUMHUYECKON KAPTUHBI MUPA.

JemoncTpanuu. Paznuunsie (opMbl IEpUOINIECKON CUCTEMBI XUMHUECKUX 31emMeHToB 1. U.
Menneneesa.

Baok-temaNe2: Crpoenue BemecTBa
Nounuas xuMuueckas cBs3b. Katnonsl u anuonsl. Knaccudukanus nonos. Monnbie
KpucTajutnieckue pemerki. CBONCTBA BEIIECTB ¢ STUM THUIIOM KPUCTAJUTMUECKUX PEIIETOK.

KoBaneHTHas XuMuueckas B3 b. JNEKTPOOTpULATENbHOCTD. [lonsipHast u HenoasipHas
KOBaJICHTHBIE CBA3U. J(umos. [1oasapHOCTh CBS3HM U MOJSPHOCTH MOJIEKYIIbl. OOMEHHBIN U IOHOPHO-
aKILENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3U. MOJIEKYIISIpHBIE U aTOMHbBIE
KpUcCTaJUTH4ecKue pemeTki. CBONCTBA BEIIECTB ¢ STUMH TUIIAMH KPUCTALTUIECKUX PEIIETOK.

MeTtannuueckas XuMudeckas ¢Bs3b. OCOOEHHOCTH CTPOSHHS aTOMOB METaJIJIOB.
Merammueckas XMHMUYECKas CBSI3b U METaJUTMUecKasi KpucTauimmueckas pemietka. CBOMCTBa BEIIECTB €
STUM THUIIOM CBSI3H.

Boagopoanas xumMmuueckas CBS3b. MeXMOJCKYJIIpHAsS U BHYTPUMOJICKYJISIpHAs
BOJIOPOJIHAS CBSI3b. 3HAUEHUE BOJOPOIHOM CBSI3U JJIsI OPTaHU3AIUHU CTPYKTYP OHOTIOIMMEPOB.

IT o muwM e p b1 [ImacTMacchl: TEpPMOIIIACTHI M PEAKTOILIACTHI, UX TIPEACTABUTENIN U IPUMEHEHHUE.
Bonokna: npupoanblie (pacTUTETbHBIC U )KUBOTHBIC) M XUMUYECKHE (MICKYCCTBEHHBIC U CHHTETUUYECKUE),
WX TIPEJICTABUTENN U TPUMEHEHUE.

azo0006pa3HoOe COCTOSSHUE BelleCTBa. [pu arperaTHpIX COCTOSHUSA BOABl. OCOOEHHOCTH
CTpOeHHUsI ra30B. MOJIsIpHBII 00beM ra3000pa3HbIX BELIECTB.



[Tpumepsl ra3000pa3HBIX TPUPOTHBIX CMECEH: BO3MYX, IPUPOIHBIN Ta3. 3arpsi3HeHUE aTMOChEPHI
(KUCIIOTHBIE TOXK]U, TAPHUKOBBINA AP PeKT) u 0oprda ¢ HUM.

[TpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPOA, YIVIEKUCIbIH ra3, aMMuax, 3TuieH. Mx
NoJIy4eHue, coOupaHue 1 pacro3HaBaHue.

Xunkoe cocrtosHue BemuecTs a. Boga. [TorpeGienue Bobl B ObITY U Ha IPOU3BOCTBE.
JKecTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

MuHepaibHbI€ BOJIbI, MX MCIIOJIb30BaHUE B CTOJIOBBIX U JI€UEOHBIX LIETAX.

Kunkne kpucTtaiibsl ¥ MX IPUMEHEHUE.

TBepnoe cocTossHUE BellecTBa. AMOpQHBIE TBEP/bIE BELIECTBA B IPUPOJIE U B KU3HU
4esI0BEKa, X 3HaUYEHUE U IpUMEeHeHHe. KpucTamiueckoe cTpoeHue BEIIECTBA.

HucnepcHsle cucTeM bl [loHdarue o aucnepcHsix cuctemax. JlucnepcHas ¢asa u
aucriepcuonHast cpeaa. Kimaccudukanus TMCepeHbIX CHCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSTHHS
JMCIIEPCHOM Cpebl U TUCTIEPCUOHHOM (ha3bl.

I'pyboaucriepcHbIe CUCTEMBI: SMYJIbCHH, CYCIICH3UH, a3PO30JIH.

ToHKOOUCTIEPCHBIE CUCTEMBI: T'€JIU U 30JIH.

CocTaB BemecTBa U CM e c e . Bermecrsa MoOJIEKYISIPHOTO U HEMOJIEKYJIIPHOI'O CTPOEHUS.
3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

[TonsTHE «10JIS» U €€ PAa3HOBUAHOCTH: MaccoBas (10151 3JIEMEHTOB B COEIMHEHUH, J10JI1 KOMIIOHEHTA B
CMecH - JI0J1s1 TPUMeceH, 107151 paCTBOPEHHOTO BEIIECTBA B pacTBOpe) U 00beMHas. J{ois BbIxoa
MIPOJYKTA PEaKUU OT TEOPETUUECKH BO3ZMOXKHOIO.

JemoncTpanuu. Mojenb KpUCTaJUIMYECKON pelIeTKy Xjaopuaa Hatpust. OOpasisl MUHEPAJIOB ¢ HOHHOU
KPUCTAJJINYECKON PELIETKOM: KalblUTa, TaauTa. MoJeny KpuCcTaNIM4eCKUX PEIIETOK «CyXOro Jbay
(unu mona), anmasa, rpadurta (wim kBapua). Moaens monekynsl JJHK. O6pa3upl miactmace
(penomodopmanbaeruIHbie, MOINYPETaH, MOJIUITHIICH, TOTUIIPOIIICH, IIOJIMBUHIIIXJIOPU/T) U U3IEIUs
u3 HUX. OOpa3ibl BOJIOKOH (IIE€PCTh, MK, alleTaTHOE BOJOKHO, KallpoH, JIABCaH, HEMJIOH) U U3JeNIus U3
HuX. OOpa3ipl HEOPraHMYECKUX MOJIMMEPOB (cepa IIacTHIecKasi, KBapll, OKCU ATFOMHHUS, TIPUPOIHBIC
AJIFOMOCUJIMKATBI. TpU arperaTHbIX COCTOSHUS BOJbl. OOpa3iibl HAKUIIK B YaliHUKE U TpyOax
HEHTPAILHOTO OTOTUIEHH. JKeCTKOCTh BOJIBI M CLIOCOOBI ee ycTpaneHusi. OOpasibl pa3imyHbIX
JMCIIEPCHBIX CUCTEM: SMYJIbCUM, CYCIIEH3HM, a3po30iiel, reseit u 3onei. dpdext Tunnans.

Bbaok-remaNe3: Xumuueckue peakuuu
Peaxnuu, nuapymue 6e3 U3MEHEHHUS coOcTaBa BellecTB. AJuIoTponus U
JUTOTPOTHBIE BUOU3MEHeHMs. [[puarHbI aytoTponuu Ha mpuMepe MoaudUKanuii KUCIopoa, yriepoaa
u docdopa. O30H, ero duonoruyeckas poib.

N3omepsl u nzomepus.

Peaxnuu, nagymume c M3MEHEHHUEM cOCcTaBa Belll ecTB. Peakuuu coennHenus,
pa3oXKeHus, 3aMellleHus: 1 OOMeHa B HEOpraHM4eCKON U OpraHndeckoi xumuu. Peakuuu sx30- u
sH0TepMHuueckue. TennoBoil 3¢ (hekT XuMUUecKoil peakiuyu U TepMOXUMUYECKHe ypaBHeHus. Peakuun
TOpEHNs, KaK YaCTHBIN CIydail 9K30TEPMHUECKUX
peaKuui.

CKopoCTh XMMHUUYECKOHN peaKkIluu.

CKOpOoCTh XMMHUYECKOHN peaKLIMU. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIIMK OT PUPOIBI
pearupyrouux BelecTB, KOHIIEHTPAIH, TEMIIEPATYPhbI, IJIOL[aA1 MOBEPXHOCTH COMPUKOCHOBEHHS U
Karanu3aropa. Peakiuu romo- u rereporesnnsie. [lonsaTue o katanuse u karaauzaTtopax. PepMeHTHI Kak
OMOJIOTMYECKHE KaTaau3aTOPbl, 0COOEHHOCTH UX (QYHKIIMOHUPOBAHHUS.

OO0OpaTuMoOCTh XUMHUUYECKHUX peakluid. Heobparumelie u 0OpaTUMble XUMHUYECKUE
peakiuu. CoCTOSSHUE XUMUYECKOTO PAaBHOBECHSI JIJIsl 0OpaTUMBIX XUMHUUYECKUX peakuuil. CrocoObl
CMELICHNUs XMMUYECKOr0 paBHOBECHUS Ha IIpUMepe CUHTe3a aMmmuaka. [loHsaTiHe 06 OCHOBHBIX HayYHBIX
MPUHIIMIIAX MPOU3BOICTBA HA MPUMEPE CHUHTE3a aMMHUaKa WM CEPHON KHCIIOTHI.

Pons Boabl B XUMHUUECKON peakiuu. Mcruanele pactBopsl. PacTBopuMocCTh 1
KJIacCU(UKaLKs BELIECTB 110 3TOMY MIPU3HAKY: paCTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE
BELIECTBA.

DNEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOIUTHYECKAs qucconranus. KucioTel, OCHOBaHUS U COJH C
TOYKH 3PEHUS TEOPUU DIIEKTPOIUTHUECKOMN TUCCOLMALINH.

XUMUYeCcKHe CBOMCTBA BOJIbI; B3aUMOICHCTBHE C METAJUIAMU, OCHOBHBIMH U KMCJIOTHBIMH OKCHJIaMH,
pasnoxxeHue U 00pa3oBaHUE KPUCTAJUIOTUAPATOB. Peakuuu rupataiuy B OpraHMueCcKol XUMUH.

'mapponu3 opraHMyecKUX W HEOPTAaHUYECKUX COeAUHeHHU il. HeobpaTumslit



ruaponu3. OOpaTuMbIid THAPOJIU3 COJIEH.

[M'uaponu3 opraHUYeCKUX COCTMHEHUM U €ro MPAKTHYECKOE 3HAUCHHE JIJIsl TOJIYYSHUS THIPOJIU3HOTO
cnupTa U MbUIa. buonoruueckas posib THIpOIKN3a B INIACTUYECKOM U SHEPTeTUYECKOM 0OMEHE BEUIECTB U
SHEPTUHU B KIIETKE.

OKHCAIHUTENABbHO-BOCCTAHOBUTEIbHBIE peakI U CTeneHb OKUCICHUS.
Omnpenenenue cTeneHy OKUCIeHus 1o Gopmyie coeaunenus. [lonarue 06 OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIX peakluusaX. OKUCIEHHE U BOCCTAHOBJIECHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.

DN eKTpoJH 3. DIEKTPOJIN3 KaK OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIH Mpoliecc. DIEKTPOIN3
pacIuiaBoB U pacTBOPOB Ha IpuMepe xjopuaa HaTpus. [IpakTuueckoe NprMEHEHHE 3JEKTPOIN3a.
DNEKTPOIIMTUYECKOE MOTYyYECHUE ATFOMUHHUSL.

demonctpauuu. [Ipespamenne kpacHoro ¢ocdopa B 6enbiii. O30HaTop. Mojenu MoJIeKyn #H-OyTaHa U
n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT MPUPOJIBI BEIIECTB HA TIPUMEPE B3aUMOICHCTBUS
PacTBOPOB Pa3JIMYHBIX KUCIOT OJIMHAKOBON KOHUEHTPALMHU C OJUHAKOBBIMU IPAHYJIaMH [IUHKA U
B3alMO/JICICTBUS OJJUHAKOBBIX KyCOUKOB Pa3HbIX METAJJIOB (MarHus, LINHKA, XKeJe3a) C COISIHON
KucnoTol. Pa3noxenue nepokcuia BoI0poaa ¢ IOMOIIbIO KaTanuzatopa (okcuaa mapranua (IV)) u
Karaja3bl CHIPOTO Msica U ChIpOro KapToderns. [I[pumepbl HEOOPATUMBIX PEaKIIHA, UAYIIHX C
o0Opa3oBaHHeM OCajiKa, ra3a Win BojAbl. BzauMoaelictBue nutus U HaTpus ¢ Bojoi. [lonydenue okcunia
docdopa (V) u pacTBopeHHEe €ro B BOJIE; UCIIBITAHUE MOJYYSCHHOTO PacTBOPa JJaKMycoM. M crbiTanue
PacTBOPOB 3JIEKTPOJIMTOB U HEJIEKTPOJIMTOB HA MPEAMET IUCCOLUUALINN. 3aBUCUMOCTh CTEIIEHU
ANEKTPOJIUTUYECKON JUCCOLMAIMN YKCYCHON KUCIIOThI OT pa30aBieHus pacTBopa. ['uaponus kapouaa
Kanplus. ['uaponus kapOOHATOB IIETOYHBIX METAJUIOB U HUTpaToB nuHKa uinu ceuHIa (I1). [Ipocreiimme
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH; B3aUMOICUCTBUE [IUHKA C COJITHOM KUCIIOTOM U JKele3a ¢
pactBopoM cynbdara meau (II). Mozgens anexktponusepa. Mozenb JIeKTPOIU3HON BaHHBI I MOTy4eHUs
AITIOMUHHSL.

Bbaok-tremaNe4: BemecTBa 1 X CBOMCTBA

M e T a 11 1 b1. B3aumoieiicTBHE METAIIOB ¢ HEMETAJUIAMHU (XJIOPOM, CEPOM U KUCIOPOIIOM).
B3auMozeiicTBrEe NIENOYHBIX U HIEII0YHO3EMENBHBIX METAJUIOB C BOJOU. DIEKTPOXUMUYECKHUM Pl
HaIpsHKEHUH MeTauioB. B3auMoaeiicTBue METaioB ¢ paCTBOPAMH KUCJIOT U COJICH. ATTIOMHUHOTEPMHUS.
BiaumopeiicTBue HaTpus ¢ 3TaHOJIOM U (HEHOJIOM.

Koppo3us metaninos. [loHsATHE 0 XUMHUYECKON U AJIEKTPOXUMUYECKOU KOPPO3UU MeTallI0B. Crioco0BbI
3alUTHl METAJIOB OT KOPPO3UHU.

H e ™ e 1annbl CpaBHUTENbHAS XapaKTEPUCTHKA FAJIOTEHOB KaK HAanOO0JIee TUITMYHBIX
npecTaBuTeNneld HeMeTanaoB. OKUCIUTENbHBIE CBOWCTBA HEMETAUIOB (B3aUMOCHCTBHE ¢ METAIIIAMH U
BOZI0pOoJI0M). BoccTaHOBUTENBHBIE CBOMCTBA HEMETAIUIOB (B3auMOIelicTBHE ¢ Ooee
ANEKTPOOTPHUIIATETLHBIMUA HEMETAIIJIAMH U CIIOXKHBIMU BEIIECTBAMHU-OKUCIUTEISIMU).

Kucnorsl Heopranmueckue u opraHuueckue. Knaccuduxarnus kucnor. Xumuyeckue
CBOMCTBA KHCIIOT: B3aUMOJIEUCTBUE C METAJIJIAMHU, OKCUJIAMU METAJNIOB, THAPOKCHIaMHA METAJIJIOB,
coJisiMH, criupTaMu (peakius srepudukarim). Ocooble CBOWCTBA a30THON W KOHIIEHTPUPOBAHHOM CEPHOM
KHUCJIOTBI.

OcHOBaHUS HEOpPraHMUYecCKHUEe U OpraHuyeckue OcHOBaHUA, UX KIaCCU(DUKAITHSI.
XUMHYECKHE CBOMCTBA OCHOBAHUM: B3aUMOJACICTBUE C KUCIOTaMH, KUCJIOTHBIMU OKCUJIAMHU U COJISIMH.
Paznosxenre HepacTBOPUMBIX OCHOBAHHIA.

C o 1 u. Knaccudukanus coneit: cpeqHue, KUCIble U OCHOBHBIE. XUMHUYECKHE CBOMCTBA COJICH:
B3alMO/ICICTBHE C KMCIOTaMH, II€JI0YaMH, MeTaslaMu U cosisimu. [IpeacraBurenu conei u X 3HaYCHHE.
Xnopua HaTpus, KapOoHAT KaybLus, pocdar Kanbius (CpeAHNUE CONN); TUAPOKApOOHATHI HATPUS U
aMMOHU4 (KUcible con); ruapokcokapOonar meau (1) - manaxur (ocHOBHAas COJIb).

KauecTBeHHBIE peakIy Ha XJIOpUI-, Cylb(dat-, 1 KapOOHAT-aHUOHBI, KATHOH AMMOHUSI, KATHOHBI
xenesa (I1) u (I11).

'eneTuueckass CBA3b MEXAY KI1aCCaMU HEOPraHMUYECKUX U OPTaHUYECK
X COenUuHEHHU . [[oHsITHE 0 TEeHETUYECKOU CBA3M U T€HETHUYECKUX psfax. ['eHeTHYecKkuil psin
Metaina. ['eHetTnueckuit psin HemeTaaa. OcCOOEHHOCTH T€HETHUECKOTO Psifia B OPraHUYECKON XUMUH.

demoncTpauuu. Komrekius o6pa3ioB MmeTaiioB. B3anmonelicTBie HATpUst U CYPbMBI C XJIOPOM,
xKeses3a ¢ cepoil. ['opeHne Maruus 1 alloMUHUSA B KUCIopoie. BzauMoaeiicTBre mie104H03eMeNbHBIX
METAJUIOB € BOJIOM. B3anmoaeiicTBre HATPUs C 3TAHOJIOM, IIMHKA C YKCYCHOW KHUCITOTOM.
AmomuHoTepmust. BzaumoeicTBre Meiu ¢ KOHLIEHTPUPOBAHHOM a30THOM KUCIOTOU. Pe3ynbrarhl
KOPpPO31HU METAJJIOB B 3aBUCUMOCTH OT yCJIOBHM ee mpoTekanus. Komekius o0pa3ioB HeMeTalIoB.



B3anmMoeiicTBre XJIOpHOM BOJIBI C pacTBOpOM Opommua (noauaa) kanus. Kommekius mpupoIHbIX
OpraHuYecKux KHciaoT. Paz0aBieHne KOHIEHTPUPOBAHHOM CEpHOM KUCIOTHL. B3aumopeiicteue
KOHIICHTPUPOBAHHOM CEPHON KHUCIIOTHI C caXapoM, IEJUTI0JI030M U Mebi0. OOpa3iibl IPUPOIHBIX
MHUHEPAJIOB, COJIEPKAIUX XJIOPUA HATPUsl, KapOoHAT Kajblusd, pochaT KaTbIusl U THAPOKCOKapOoHAaT
meau (II). Obpa3ipl NUILEBBIX TPOAYKTOB, COACPKAIIUX THAPOKAPOOHATHI HATPUS U AMMOHHS, UX
CIIOCOOHOCTH K pa3jIokKEeHHUI0 pu HarpeBaHuM. ["ammenune coapl ykcycom. KauecTBeHHbIE peakinu Ha
KaTHUOHBI U aHUOHBI.
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