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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma cocTaBlieHa Ha OCHOBE (pefepabHOTO TOCYAApCTBEHHOTO 00pa30BaTeNbHOTO cTaHnaapra, [IpuMepHoil mporpammbl
OCHOBHOTO 0011ero 00pazoBaHus 10 XUMHH, aBTOpcKoit porpamMmbl O.C.I"abpuernsiH 1 opueHTHpOBaHA Ha pabOTy 1Mo yueOHUKY U paboueil TeTpaau:
labpuensa, O.C .Xumus: 11 kmacc: yueO.mis ydammxcsi obmeoOpasosar. yupexaenuit / O.C.I'abpuensn.- M.: Jpoda, 2015., : TI'abpuensu, O.C
Xumust: 11 knmacc: padoyas Terpanp k yaeonuky O.C.I'abpuensna / O.C.I'abpuensn, C.A.Cnankos. —M.: JIpoda, 2015.

CopneprxaHue mporpaMMbl HAallPaBJICHO Ha OCBOCHUE YYaIlIMMUCS 3HAHHWHA, YMEHHI M HAaBBHIKOB Ha 0a30BOM ypoBHE. OHa BKIIIOUAET BCE TEMBI,
MPEyCMOTPEHHBIE (e/lepaTbHBIM KOMIIOHEHTOM TOCYIapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa OCHOBHOTO OO0IIero oOpa3oBaHUS MO XHMUU U
aBTOPCKOU MPOTPaMMOii yd4eOHOTO Kypca.

[Mporpamma paccuntana Ha 34 yaca (1 yac B He/leT10), B TOM YHCIIC HA KOHTPOJIbHBIE pabOThI- 3 yaca, mpakTudeckue paboThl 2 Jaca.

JlanHas mporpaMMa JaéT pacrpeseieHrne y4eOHBIX YacoB IO pasfefiaM Kypca, MOCIeNOBaTENbHOCTh U3YYCHHS TEM M Pa3ieiioB C Y4ETOM
MEXIPEIMETHBIX U MPEIMETHBIX CBA3€H, JOIMKM y4eOHOTO IMpoliecca, BO3paCTHBIX 0cOOeHHOCTeN ydamuxcsa. B mporpamme omnpenenéH nepeueHb
MPAKTUIECKHUX 3aHATUH M KOHTPOJIBHBIX padoT.

N3yuenune xumun B 11 knacce HampaBieHO HA JOCTH)KEHUE CIETYIOINX HeJIei:

- OCBOCHHWE 3HAHWUH O XMMHUYECKOW COCTaBJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, BOKHEHITUX XUMHUYECKUX MOHIATUSAX, 3aKOHAX H
TEOpUSIX;

- OBJIa/ICHUE YMEHUSMHU NPUMEHSTH MOJIydeHHbIE 3HAHUS U151 OOBSICHEHUS Pa3HOOOPA3HBIX XUMUYECKUX SIBJIEHUH U CBOMCTB BELIECTB, OLICHKH
POJIM XMMHHU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTUH U MOTy4YE€HUH HOBBIX MaTEpUAJIOB;

- pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB M MHTEIEKTYAIbHBIX CIHOCOOHOCTEH B INPOLIECCE CaMOCTOSITEIBHOTO MPUOOPETEHHS] XUMHUYECKUX
3HaHUH ¢ UCTOJIb30BAaHUEM Pa3IMYHbIX HICTOUHUKOB MH(OPMAIMH, B TOM YUCIIE KOMIIBIOTEPHBIX;

- BOCIMTaHUE YOEXJICHHOCTH B IMO3UTHBHOM POJIM XMMHUHU B KU3HM COBPEMEHHOTO OOIIECTBAa, HEOOXOJMMOCTH XMMHUYECKH I'PaMOTHOTO
OTHOILIEHMSI K CBOEMY 3/I0pPOBBIO M OKPY’KalOIIeH cpeie;

- NPUMEHEHHE IOJIy4YEHHbIX 3HAaHUM U yMeHUi Uil 0e30MacHOr0 MCIOJIb30BAHUS BELECTB U MAaTEPUAIOB B OBITY, CEIbCKOM XO3SHWCTBE U Ha
IIPOM3BOJICTBE, PELICHUs MPAKTHUUECKUX 3a/lady B IOBCEJHEBHOW JKW3HHU, NPEIYNPEKICHUs SBICHUN, HAHOCAIIMX Bpell 3J0POBBIO0 YeJOBEKa U
OKpy»Karollei cpeze.

YueO6HO — BOCIUTATEJbHBIMH 3a1a4H:

1.ChopmupoBaTh 3HaHHE OCHOBHBIX MOHATUN U 3aKOHOB XUMHHU

2.BocnuthiBaTh OOIEYETIOBEYECKYIO KYJIbTYPY, OCO3HAaHHYI MOTPEOHOCTh B TpyZAE, MOATOTOBUTH K OCO3HAHHOMY BbIOOpY mpodeccun B
COOTBETCTBUH C JIMYHBIMU CIIOCOOHOCTAMU. 3.Y4uTh HAOMIOaTh, IPUMEHSTH MOJyYEHHbIE 3HAHUS Ha IPAKTUKE

B kauectBe popM MpOMENKYTOUHON aTTECTALMM YYALUXCS MCIOJIb3YIOTCS TPAAWLMOHHbBIE AUArHOCTUYECKHE M KOHTPOJIbHBIE PabOTHI,
Pa3sHOYPOBHEBBIE TECTHI, B TOM YHCJIE C UCTIOJIb30BAaHHEM KOMIBIOTEPHBIX TEXHOJIOT M.

IInanupyemsle pe3yabTaThl.

JIuunocmmuule pe3ynvmamol:

1. 8 YEHHOCMHO-0OPUEHMAYUOHHOU cghepe — YYBCTBO TOPAOCTH 332 POCCHMCKYI0 XMMHYECKYIO HAyKy, T'YMaHHM3M, OTHOIIEHUE K TPYIY,
LEJIeYCTPEMIIEHHOCTb;

2. 8 mpy0o6ou cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODY JalibHeHIei 00pa3zoBaTeinbHOM U IPoPecCHOHATIBHON TPAeKTOPUH;



3. 6 nozrHasamenvHol (KOTHUTUBHOMN, HHTEIUIEKTYaJIbHOM) chepe — yMEHHE yIpPaBIATh CBOCH O3HABATENBbHON AEATEIBHOCTBIO.
Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBIITYCKHUKAMY OCHOBHOW LIKOJIBI IIPOTPaMMBI 110 XMMUH SIBIISIFOTCS:

1. HCIIOJIb30BAHUE YMEHUN U HABBIKOB Pa3JIMYHBIX BUJOB I03HABATEIbHOM NEATEJIBHOCTH, IPUMEHEHUN OCHOBHBIX METOJOB IIO3HAHUS
(cucteMHO-MH(DOPMAITMOHHBIN aHATH3, MOJICITUPOBAHUE) ISl H3YUEHUS Pa3IMUHBIX CTOPOH OKPYKAIOMIeH AeHCTBUTEILHOCTH;

2. WCTIOJb30BAHNE OCHOBHBIX HMHTEJUICKTYAJIIBHBIX OIEpanuii: (OpMyIMpOBaHUE THUIOTE3, aHAIM3 W CHHTE3, CpaBHEHHE, 0000meHwue,
CUCTEMAaTU3alKs, BbISBICHUE IPUYUHHO-CIIEACTBEHHBIX CBA3EH, IIOUCK aHAJIOTIOB;

3. yMEHHUE TeHepUPOBATh UICH OTIPENENIATh CPEACTBA, HEOOXOAMMBIE ISl MX PeaIn3allny;

4. YMEHHE OIpPENENATh LIEeIN U 3a/1a4M 1€ TEIbHOCTH, BHIOMPATh CPEACTBA pealln3alliy LEeIH U IPUMEHSTh UX Ha MPaKTHKE;

o. HCI0JIb30BAHNE PA3JIMYHBIX UCTOUYHUKOB JJISl TIOJYYEHHsI XMMHUECKON MH(pOpMaluy, MOHUMaHUE 3aBUCHUMOCTH COAEPKaHUSA U (POPMBI

MpeJICTaBJICHHS] HHPOPMAIIHH OT IeJIeii KOMMYHHKAITUH U apecarta.

B obnactu npeomemmnsix pezynvmamoe u3ydeHrue XUMHUH NPEAOCTABISIET YUYEHUKY BO3MOXKHOCTh Ha CTYIEHU CpPEAHEro (IOJIHOTO) oOuIero
00pa3zoBaHus HAYYUTHCS Ha 0A30BOM YPOBHE:

B nosnasamenvhoii chepe:

1. AaBaTb ONPCACICHUA U3YUCHHBIM ITOHATUSAM;

2. OTHCHIBATh JIEMOHCTPAIIMOHHBIM U CaMOCTOSITENIbHO INPOBEIEHHBIE AKCIEPUMEHTHI, HCMOIb3yd AJIsi 3TOT0 €CTECTBEHHBIN (pyCCKUM,
POJIHOI) A3BIK U SA3bIK XUMUH;

3. OTIMCBHIBATH M PA3JINYaTh U3yYCHHBIC KJIACCH HEOPTAaHWYECKUX U OPTaHWYECKUX COCTMHEHHI, XUMHUECKIE PEAKIINN;

4, KJ1accu(UITMPOBaTh N3YUYCHHBIE 0OBEKTHI U SBIICHNUS,

5. HaOJI0/1aTh IEMOHCTPHUPYEMBIE i CAMOCTOSITEIFHO IMMPOBOAUMBIC OTIBITHI, XUMUYECKHE PEAKIIHH, TIPOTEKAIONINE B IPUPOIC U B OBITY;

6. JeTaTh BBIBOJBI W YMO3AKJIIOYEHUS W3 HAONIONCHHIA, W3YyYEHHBIX XHMHUYECKHX 3aKOHOMEPHOCTEH, INPOTHO3MPOBATH CBOMCTBA
HEM3yUYCHHBIX BEIECTB 110 aHAJIOTHU CO CBOWCTBAMH U3yYCHHBIX;

7. CTPYKTYpUPOBATh U3y4YCHHBII MaTepUaL;

8. MHTEPIPETUPOBATh XUMUYECCKYIO HH(POPMAIIUIO, TOY4YCHHYIO U3 APYIHX HCTOYHUKOB;

9. OIHCHIBATH CTPOCHUE aTOMOB 3JIEMEHTOB | — 4-T0 NMEPHO0B C UCIOJIB30BAHUEM JICKTPOHHBIX KOH(UTYpaIHii aTOMOB;

10.  MonenupoBaTh CTPOCHHE MPOCTEHIINX MOJIEKYJI HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB, KPUCTALIOB.

B yennocmmno-opuenmayuonnoii cghepe — aHaIM3UPOBATh M OLCHUBATh MOCIIEICTBUS Ul OKPYXKAIOIEH Cpe/ibl OBITOBOM M MPOU3BOICTBEHHON
JeATeILHOCTH YeJIOBeKa, CBSI3aHHOMW C MepepaboTKOM BEIIeCTB;

B mpyooeoii cghepe — IpOBOIUTH XUMHUECKUN SKCIIEPHUMEHT;

B cghepe uszuueckoii kynomypsi — OKa3bIBaTh MEPBYIO MOMOLIb MPH OTPABIEHUSAX, 0XKOTrax M APYIMX TpaBMaX, CBA3aHHBIX C BELECTBAMU U
1a00paTOPHBIM 000PYIOBAaHUEM.



YuyeOHO — TeMaTHUYeCKHIi MJIaH
(0a30Bblil ypOBEHDb)

Pa3zne Tema Koun B Tom
J 4eCTBO yucie,
4acoB KOHTP.padoThI
@da3a 3anycka (COBMeCTHOe IPOEKTHPOBAHME U IIJIAHUPOBAaHMeE Y4eOHOI0 rojia)
I [leproanyecknii 3aKOH U CTPOCHUE 3
aToma
da3a N0OCTAHOBKY M pellieHNsi Y4eOHbIX 3a/1a4
I CrpoeHue BeliecTBa 7
11 DJIEKTPOJIMTUYECKAS AUCCOIUALIMS 6 1
v XUMUYECKUE PEAKIUU.BEIIECTBA 15 1
PeduekcuBnas ¢asza
Vv HUrtoroBoe mnoBTOpEHHE, IEMOHCTpALMS 3
JIMYHBIX JOCTHKEHHUH ydaluxcs
Hror 34 2
0

Conep:xanue nporpamMmbl.

Paznea 1. Illepuoanueckuii 3aKoH U cTpoeHue atoma (3 4.)

Otkpsitue .M. MenneneesbiM [leproandeckoro 3akoHa.

[lepBbie MOMBITKH KiIaccU(PUKAIIMN XUMUYECKUX DIIEMEHTOB. BaxkHeilline MoHATHS XMMHHU: aTOM, OTHOCHTEIbHAs aTOMHAas U MOJEKYJspHas
Maccol. Otkpeitre .. MenneneeBsiM [lepuoauueckoro 3akoHa.

[Tepuoanueckas cucrema [[.1. MenneneeBa. Ilepuoauueckas cucrema [[.M. MenneneeBa kak rpaduueckoe orooOpaxkenue Ilepmomnyueckoro
3akoHa. Paznuunbie BapuanTsl [lepronnueckoit cuctemsl. [lepruoas! u rpynmsl. 3HaYeHUE NEPUOIUUECKOTO 3aK0oHA U [leproanueckoil CUCTEMBI.

Crpoenue aroma. ATOM — cioxHas yacTuia. OTKpPBITHE AIIEMEHTApHBIX YAaCTUIl U CTPOEHHE artoMma. fpo aroMa: MpOTOHBI U HEUTPOHHI.
N3otombl. M30TOMBI BOMOpOAa. DIAEKTPOHBL. DIEKTPOHHAs 000y0YKa. DHepreTHueckuid ypoBeHb. OpOutanu: s u p. d-Opburanu. Pacnpenenenue
AIIEKTPOHOB MO PHEPTETHUUECKUM YPOBHSIM U OpOUTAISAM. DNEKTPOHHBIE KOHPUTYpAllMd aTOMOB XMMHYECKHUX 3JIEMEHTOB. BalleHTHBIE BO3MOXKHOCTH
aTOMOB XMMHUYECKHUX JIEMEHTOB.

[lepuoauueckuii 3akoH U cTpoeHre aroma. CoBpeMeHHOE TOHATHE XUMHYecKoro snemeHTa. CoBpeMeHHas (popMyIHpOBKa MEPHOIUIECKOTO
3akoHa. [lpuyMHa TMEPHOIMYHOCTH B M3MEHEHHH CBOWCTB XUMHUYECKHX 3JeMEHTOB. OCOOEHHOCTH 3amONHEHHUS SHEPreTHYeCKUX YPOBHEH B
AIIEKTPOHHBIX 000JOUYKAX aTOMOB MEPEXOAHBIX AIEMEHTOB. DJIEKTPOHHBIE CEMEMCTBA PJIEMEHTOB: S- U P-2JIEMEHTHI; d- 1 f-271eMeHTHI.

Hemoncmpayuu. Paznuaneie GopMbl IEPUOANUECKON CHCTEMbI XUMUYecKuX 3nemMeHToB []. 1. Menneneena.




Paznen 2. Ctpoenue Bemectna (7 4.)

Kosanenmnas xumuueckasn cesazv. Ilonsitue o koBajeHTHOM cBsa3u. OOmias siekTpoHHass mnapa. KpaTHOCTh KOBaJIGHTHOM  CBSI3U.
DNEeKTPOOTPULIATENLHOCTE. [lepekpriBaHre 2JIEKTPOHHBIXOpOUTANICH. G- U 7- cBsi3u. KoBajieHTHAas MOJIsipHas U KOBAJICHTHAS HETMOJISIPHASI XUMHYECKUE
cBs3u. OOMEHHBI W JOHOPHO-AKIENTOPHBIM MEXaHW3Mbl 00pa30BaHWs KOBAJICHTHOW CBs3M. BelecTBa MOJEKYISPHOTO W HEMOJICKYJISIPHOTO
CTpOEHHMs. 3aKOH MOCTOSTHCTBA COCTABA JIJIsl BELIECTB MOJIEKYJIIPHOTO CTPOCHHUS.

Honnaa xumuueckasn ceazp. Katnonsl 1 aHnoHbl. loHHAs CBsI3b M ee cBOMCTBA. MlOHHAs CBSI3b KAK KpaWHMM Cilydall KOBAJEHTHOW IOJSPHOU
cBs3u. PopMmysbHas enuHuIa BeniecTBa. OTHOCUTENBHOCTD ACICHUS XUMUYECKUX CBA3EH HA TUIIBL.

Memannuyeckas xumuyeckas ceasv. O0mMe GU3NYecKre CBOMCTBa METAJIOB. 3aBUCUMOCTD 3JIEKTPOIPOBOIHOCTH METAJUIOB OT TEMIIEPATYpHI.
CrmuiaBbl. YepHbIe U IIBETHBIE CILUIABHI.

Aepecamnoe cocmosanue seujecmsa. I'a3pl. 3akoH ABoTaipo A5 ra3oB. MosisspHbI 00beM ra3000pa3HbIX BellecTB (MU H.Y.). JKUIKOCTH.

Booopoounas xumuueckasn cea3b. BogoponHas cBsi3b Kak 0COOBIN CITydail MEKMOJIEKYISIPHOTO B3aUMOICUCTBHUS. MexaHu3M ee oOpa3oBaHUs U
BIIMSIHUE Ha CBOMCTBa BellecTB (Ha mpuMepe BoJibl). Mcnonb3oBaHue BoIbI B OBITY U Ha MPOU3BO/ACTBE. BHyTpuMOIIEKynsipHas BOJOPOIHAS CBS3b U €€
OunosloruuecKas poJb.

Tunsl kpuctammmueckux pemetok. Kpucramnudeckas pemierka. MoHHBIE, MeTalIMuecKue, aTOMHbIE M MOJIEKYJSIpHbIE KPUCTAJIMYECKHE
pemeTku. Ayutotpornus. AMop(dHBIE BEeleCcTBa, UX OTINYUTEIbHBIE CBOMCTBRA.

Yucmeoie sewecmea, cmecu. CMecu M XUMHUYECKHE COEAMHEHHA. ['OMOreHHBIE U TreTeporeHHble cMmecH. MaccoBass U 0ObeMHas J0JH
KOMIIOHEHTOB B cMecH. MaccoBast 101 mpuMeceid. Pemmenne 3agad Ha MaccoByro A0J1t0 mpuMecei. Kitaccudukariyst BEecTB Mo CTETIEHH WX YUCTOTHI.

Hucnepcuvie cucmemsi. Tlonsatue mucriepcHoit cuctemsl. JlucnepcHast ¢a3a u aucnepcroHHas cena. Kimaccudukanus TUCTIEPCHBIX CHCTEM.
Komnounnele nucnepcHble CUCTEMBI. 30JI1 U Telld. 3HAY€HHUE TUCIIEPCHBIX CUCTEM B IIPUPOJIE U KU3HU YEJIOBEKA.

Hemoncmpayuu. Monenb KpUCTALTMYECKON pemeTku Xjaopuaa HaTpus. OOpas3isl MUHEpPAJIOB C HOHHOM KPUCTAUIMUYECKOW PEIIeTKOMN:
KaJplUTa, ranura. Mojenu KpUCTaUIMYECKUX PEIIETOK «CyXOro Jblay (WM uoja), aiamasa, rpadura (wim kBapua). Mojenb MoOJsipHOro odobema
ra3oB. Tpu arperaTHbIX COCTOSIHUS BOJbI. OOpa3Ibl pa3IMYHbBIX AUCIIEPCHBIX CUCTEM: SMYJIbCHH, CYCIICH3UM, a3p030Jiei, rejieil u 3omei. Koarymsius.
Cunepesuc. I ekt Tungans.

Jlabopamopuvie onvimui. 1. OnpeneneHue CBOWCTB HEKOTOPHIX BELIESCTB Ha OCHOBE THUMA KPUCTAITMYECKOW pemeTkd. 2. O3HaKOMIIEHUE C
KOJUIEKIMEW IOJMMEPOB: IUIACTMACC M BOJIOKOH W u3zaenusi u3 HUX. 3. JKecTKocTh BOABI. YCTpaHEHHE >KECTKOCTH BOJAblL. 4. O3HaKOMJIEHUE C
MHHEpaJIbHBIMU BOJAAMHU. 5. O3HAKOMIIEHHUE C JUCIIEPCHBIMU CUCTEMaMHU.

Ipaxmuueckas paboma Nel. Tlonydenue, cobupaHue U pacro3HaBaHHUE Ta30B.

Paznen 3. DuexkTposuTuyeckas guccouuanus (64)

Pacmeopvl. PacTBOpbl Kak TOMOTE€HHBIE CHUCTEMBI, COCTOSILIHE W3 YacTUI[ PACTBOPHUTEINA, PACTBOPEHHOTO BEIIECTBA M MPOJIYKTOB HX
B3auMO/JIeHCTBUS. PacTBopeHue kak (U3MKO-XMMHUYECKUH mpoiiecc. MaccoBas 10Jsi pacTBOPEHHOTO BeliecTBa. TUMBI pacTBOpoB. MomspHas
KOHIIEHTpallus BellecTBa. MUHEpanbHbIE BOJBI.

Teopus snekmporumuyeckol ouccoyuayuy. INEKTPOIUTHI U HEANEKTPOIUTHL. CTETeHb ANEKTPOIUTHIECKON nucconnanuu. CUabHbBIE U cliadble
ANEKTPOJIUTHL. Y paBHEHHMS 3JIEKTPOIUTHUECKON nucconuanuu. Mexanusm auccoruanuu. CtyneHuyaras qucconuanus. BonopoaHsiii mokasaTelib.




Kucnomui 6 ceeme meopuu snexkmponrumuyeckou ouccoyuayuu. O01IME CBONCTBA HEOPraHUYECKUX U OPraHMUYECKUX KUCIIOT. Y CIOBUS TEUCHUS
peaKuii MeXry 3JeKTpoIMTaMu 10 KoHIa. Crnenuduyeckue CBOMCTBA a30THOM, KOHIIEHTPUPOBAHHOM CEPHOM U MYPaBbUHOM KHCIIOT.

OcHoganus 6 ceeme mopuu d1eKmpoIumuYecKol ouccoyuayuu, uxX Knaccuuraims 1 o0me cBOiCTBa. AMUHBI KaK OpraHUYeCKUE OCHOBAHUS.
CpaBHEHHE CBOICTB aMMHUaKa, METUJIAMUHA U aHWJIMHA.

Conu 6 ceeme meopuu 31eKMpPOAUMUYECKOU Juccoyuayuu, WX Kiaccupukanus u oOmue cBoiictBa. Comu kuciabie W ocHOBHBIC. Coin
OPraHUYECKUX KHUCIOT. Mbuta. DIEKTPOXUMHYECKUI PsJl HANPSKEHUN METAJUIOB M €r0 MCIOJB30BAHHME ISl XapaKTEPUCTHUKUA BOCCTAHOBUTEIBHBIX
CBOMCTB METAJLJIOB.

Tuoponuz. Crnydau ruaposusa coneil. Peakuus cpensl (pH) B pacTBopax ruapoM3yOMKUXCs CoJied. ['Maposin3 opraHnyecKkux BEIIECTB, €ro
3HAYCHHUE.

Hemoncmpayuu. VicnpiTanue pacTBOPOB  DJEKTPOJUTOB U HEDJIEKTPOJIUTOB HA TMPEAMET JTUCCOIMAIMU. 3aBUCUMOCTh CTETICHHU
ANEKTPOJUTUYECKON AUCCOLMAIIMKA YKCYCHOM KHUCIIOTHI OT paz0OaBiieHust pacTBopa. [Ipumepsl peakiuii HOHHOTO 0OMeHa, UAYIIUX C 00pa3oBaHHUEM
0Cajika, Ta3a WM BOJbl. XUMUYECKHE CBOMCTBA KHUCIOT: B3aUMOJICHCTBHE C METAJJIaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMHU, OCHOBAHHUSIMHU
(memoyamMu U HEPaCTBOPUMBIMU B BOJIE), COJIIMU. B3ammojelcTBHE a30THOW KHUCIOTHI C Menplo. PasbamieHue cepHoil kuciotel. OOyrimBaHue
KOHIEHTPUPOBAHHOM CEPHOM KHCIOTON caxapo3bl. XMMHUUYECKHME CBOWMCTBA MIETOYEH: peakius HEWTpaau3alyH, B3aUMOJICHCTBHE C KHUCIOTHBIMHU
OKCHJaMH, COJsIMU. Pa3iokeHne HepacTBOPUMBIX B BOJIE OCHOBAHUM MPH HarpeBaHUU. XUMHUYECKHE CBOMCTBA COJICH: B3aMMOJIEHCTBHUE C M ETaNIAMU,
KHCJIOTaMH, IeN0YaMH, C JAPYruMH cojsiMu. ['maponus kapbupma kampnws. M3ydenune pH pacTBOpOB THAPOIU3YIONIUXCS COJieH: KapOOHATOB
LIEJIOYHBIX METAJUIOB, XJIOPUIA U AlleTaTa AMMOHHS.

Jlabopamopusie onvimel. 6. O3HAKOMIJICHHE C KOJUIEKIMEH KucaoT. 7. [lomydenne u cBoiicTBa HEPACTBOPUMBIX OCHOBaHMM. 8. O3HAKOMIICHHE C
KOJUTEKIIMEeW OCHOBaHUM. 9. O3HaKOMJIEHHE C KOJUIEKIIMEH MHHEpaoB, coAepkamux coiu. 10. McnblTanue pacTBOPOB KUCIOT, OCHOBAHUM U COJIEH
uHaukaropamu. 11. Paznuunbie ciydan ruaponusa ciieid. 12. 'uapoamn3 XJI0pui0B U alleTaTo B MIEJIOYHBIX METAJIOB.

Ipakxmuueckasa paboma Ne2. PenieHre sKCIEpUMEHTANbHBIX 3a/1a4 Ha UICHTHU(PHUKAIIMI0 HEOPraHUYECKUX U OPraHUYECKUX COEUHEHUN.

Pasznea 4. Xumnueckue peakuuu. Bemecrsa (154)

Peaxyuu, uovwue 6e3 uzmenenus cocmasa sewjecms. AIIOTPONUS U AIIOTPOIHBIE BHAOU3MEHEHUs. [IpUunHBI anjgoTponuu Ha Mpu Mepe
MoaudUKaIuil Kuciopoaa, yriepojaa u dpocdopa. O30H, ero Ouonoruyeckas poib.

N3omepsl 1 nuzomepusi.

Peaxyuu, uoywue c usmenenuem cocmasa eewjecms. Peakuuy COeIUHEHUS, PA3JIOKEHHUs, 3aMElIEHUS U OOMEHa B HEOPraHMYECKOU u
OpraHnyeckod xumuu. Peakuuu 5k30- ¥ 3H gotepmuueckue. TermnoBoi 3hdeKkT XMMUYecKo pe aklMu U TePMOXUMHUYECKUE ypaBHEHUs. Peaxium
FOPEHUs, KaK YaCTHBIN CIIy4ail K30 TEPMUYECKUX PEAKLIUN.

Ckopocmb xumuueckou peakyuu. CKOPOCTb XMMUYECKOHN peakiu. 3aBUCUMOCTb CKOPOCTH XUMHYECKON peaklnu OT MPUPObl Pearupyrommx
BEIIECTB, KOHIEHTPALMU, TEMIEPATYphl, TUIOLIAJM [TOBEPXHOCTU CONPUKOCHOBEHHUS M KaTanu3artopa. Peakuuu romo- u rereporeHssle. l[lonsrue o
Katanu3e u Katanuzaropax. epMeHTsl Kak OMOJOTHYEeCKHE KaTalnu3aTopbl, 0COOEHHOCTH UX (DYHKIIMOHUPOBAHUSL.

Obpamumocmv xumuueckux peaxyuti. HeoOpatumbie U oOpaTumble XUMUYeckne pe akiuu. COCTOSIHHE XHMUYECKOTO paBHOBECHS s
00paTHUMBIX XUMHUYECKUX peakiuid. CrocoObl CMeIeHus] XMMUYECKOTO PaBHOBECHS Ha MpUMepe CuHTe3a ammuaka. [[oHsTHe 00 OCHOBHBIX HAyYHBIX
MPUHIMIIAX TPOU3BOJICTBA HA IIPUMEPE CUHTE3a AMMHUAKA WUJIA CEPHOM KUCIIOTBI.

Hememannwi. CpaBHUTENBHAS XapaKTEPUCTHKA TAJIOTCHOB Kak HanboJiee TUIMMYHBIX MPEJCTaBUTE Jei HeMeTaioB. OKUCIUTEIbHbIE CBOHCTBA
HEMETAJJIOB  (B3aUMOJICHCTBHME C METaJUlaMH H  BOJOPOJOM). BOCCTaHOBHUTENBHBIE CBOWCTBA HEMETAUIOB (B3aMMOJCHCTBHE C Oolee




JIEKTPOOTPHULATEIbHBIMY HEMETAJJIAaMU U CJIOKHBIMHU BEILIECTBAMU-OKUCIIUTEISIMU). Mertamnbl. B3zauMmonelicTBue METAIOB C HEMETalIaMU
(X110pOM, CEpoil U KUCIOPOAOM). B3aumoieficTBUE MIENOUHBIX U IIEI0OYHO3EMENBHBIX METAJIIIOB C BOJOM. DIEKTPOXUMHUYECKUN PsIJl HANPSHKEHUH
MeTaJuIoB. B3anMoielicTBE METAIIIIOB ¢ PACTBOPAMHU KHCIIOT U COJieH. ATFoMUHOTEpMUSL. B3anuMoelicTBUE HATPHs C ITAHOJIOM U (DEHOJIOM.

Koppozusa memannos. IlonsiTHE 0 XUMUYECKON U AEKTPOXUMUYECKON KOPPO3UU MeTAIIOB. CrioCOOBI 3alIUTH METAJJIOB OT KOPPO3UU.

Kucnomer _neopranndeckue u opranuueckue. Knaccmpukanus kucinor. XUMHYECKHE CBOWMCTBA KHCIOT: B3aMMOJICHCTBHE C METaula MH,
OKCHJIaMH METAJJIOB, THIPOKCUIAMHU METAJUIOB, COJISIMU, CIUPTaMu (peakius srepudukanuun). OcoObie CBOCTBAa a30THOM M KOHIICHTPUPOBAHHOW cep
HOU KHCJIOTBI.

Ocnosanus HeopraHmdeckue M opraHuuyeckue. OcHoBaHMs, UX Kiaccupukanusg. XUMHUYECKHE CBONMCTBA OCHOBAHUM: B3aUMOJICHCTBUE C
KHCJIOTAaMM, KUCJIOTHBIMHU OKCUJIAMH U c0Jig MU. Pa3noxeHne HepacTBOPUMBIX OCHOBAHHIA.

Conu. Knaccudukamusi coneit: cpenHue, KUCIble U OCHOBHbIE. XMMHYECKHE CBOWCTBA COJICH: B3aMMOJIEUCTBHE C KHUCJIOTaMU, IIEJIOYaMU,
MetaiiaMu U cosisiMu. [lpencraBurenu coned M MX 3HaueHWe. XJIOpUJ HATpus, KapOOHAT Kaiblus, ¢ocdar KanblLus (CpeAHHUE COJIN);
rUApOoKapOOHATHI HATPHUS U AMMOHUS (KHUCIIbIE COJn ); THIpoKcokapOoHat meau (I1) — manaxut (ocHOBHAs COJIb).

Kauecmeennvie peakyuu Ha xnopun-, cyabhar-, 1 KapOOHaT-aHUOHBI, KATHOH aMMOHUs, KaTHOoHBI xkene3a (I1I) u (I1I).

L enemuyeckas ceA3b MEX]y KilacCaMU HEOPraHMYECKHX U OpraHMYecKkux coenvHeHuil. [loHATHE O TeHeTHuecKoil CBSA3M M T€HETHYECKHX
psanax. ['enernueckuii psg metamia. ['enerndeckuii psan HeMetamuia. OCOOCHHOCTH T€HETUYECKOTO Psiia B OPTaHUIECKON XUMHUH.
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KasengapHo — teMaTuuyeckoe nJiaHupoBaHue nmo xumuu, 11 kiaace

OpOutanu S u p
(u3yueHue H08020
Mamepuana)

Ne i/m | Tema ypoxka DJIeMeHThI CO/lep/KaHUuA JKCIepuMeHT. TpeOoBaHus K YPOBHIO OATOTOBKH
BBIIYCKHUKOB
nata (TN ypoka) M. — 1eMOHCTpaUMOHHBII
JI. — 1aGopaTopHbIii
ol
Crtpoenue atoma u nepuognyecknii 3akon J[.MU.MenpneneeBa (34)
1. Crpoenne aToma. S po: MpOTOHBI U HEUTPOHBI U30TOIBI. 3HaTL/MOHUMATH
DNeKTpoHHAs DNEKTPOHBI. DJIEKTPOHHAS 000I0TKA.
o0omouKa OHepreTuyecKuil ypoBeHb. ATOMHBIE OPOUTANH. - BOKHCHIINE XUMUICCKHE MOHSTHS:
(GGOOHbZZJ) S‘, p_ 3TeMEHTEL. XUMHUYCCKHH 3JICMCHT, aTOM, U30TOIIbI.
Oc0OEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0UEK
ATOMOB TIEPEXOIHBIX AJIEMEHTOB.
2. OcobeHHOCTH OcHOBHBIE TTpaBUIIa 3aNIOJTHEHUS IEKTPOHAMHU 3HaTh:
CTpOEHUS SHEPTeTUYECKUX YPOBHEH. DIEKTpOHHAS
SJIEKTPOHHBIX KIaccu(uKaIvs SIeMeHToB: S-, p-,d-,f- ~CJI0AKHOEC CTPOCHUE aTOMa, COCTOALICTO U3 s/ipa 1
0BOTOUCK ceMelicTRa. AIEKTPOHHON 00O0JIOUKH.
TIEePEXOTHBIX
pexon Ymers:
JJIEMEHTOB.

-HaXOJUTh B3aUMOCBA3b MEXKIY IMOJIOXKECHUEM
snemenTa B IIC u CTPOCHUEM €TI0 aTOMaA.




ITepnognuec-

KWW 3aKOH
nepuoudecKas
cucrTeMa
Hd.N.Menneneera

[Tepuonuueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.M.MenneneeBa — rpaduueckoe 0ToOpakeHue
MEPUOANYECKOr0 3aKOHA. DUZNUYECKUI CMBICI
MOPSIIKOBOI'0 HOMEPa JIEMEHTa, HOMEpa IMepruoa
1 HOMEpA Ipynibl. BaJleHTHBIE 3JIEKTPOHBI.

. Paznuunsie Gpopmbl
MepUOINYECKON CUCTEMBI
XUMHUYECKOH CHCTEMBI
H.N.Menpneneesa.

3HATL/IOHUMATD
- OCHOBHEIE 3aKOHBLI XUMNM:

- nepuopuyeckuii 3akod J[.M1.Menneneesa.

IIprunHBEI U3MEHEHHS CBOMCTB 3JIEMEHTOB B Ymersb

(KombuHuposartvl Meproax M rpynnax (TJIaBHBIX HOATPYIIax).

) 3HayeHue NeEPUOAUIECKOrO 3aKOHA. - XapaKTepu30BaTh:
3JIEMEHTHI MaJIbIX IEPHUOJIOB 10 UX MOJI0KEHHUIO B
nepuoaudeckon cucreme .11.Meneneesa.

Crtpoenue Bemecrna (74)
Honnast n Honnas cBs3b. Katnons! u annonbsl. LoHHBIE J. Moaenu noHHBIX 3HATH/MIOHUMATH
KOBaJICHTHAasI KpHCTalInueckue perierky. CBoIcTBa BELECTB C | KPUCTAJUINYECKUX PELLIETOK

XUMHAYECKUE CBS3H
(usyuenue H08020
Mamepuana)

3TUM TUTIOM KPUCTAJUTMYECKUX PEIIETOK.
OnexTpooTpunarenbHocThb. [lomspHas u
HEeNoJsIpHAast KOBAJIEHTHBIC CBSI3U. MeXaHU3MBI ee
o0Opa3oBaHUs CBSI3U (OOMEHHBIN U IOHOPHO-
aKIEeNTOPHBIHN ). MoNeKyIspHbIE 1 aTOMHBIE
KpUcTajuindeckue pererku. CBONCTBA BELIECTB C
STUMH TUTIAMH KPUCTATHYECKIX PEIIETOK.

CrereHb OKHCICHHS U BaJICHTHOCTh XUMHYCCKHUX
OJICMCHTOB.

(xmopun HaTpus). Moaenu
ATOMHBIX U MOJICKYJISIPHBIX
KPUCTATMYECKUX PEIIETOK

- BAKHelllIne XuMH4yecKHe MOHATHUSA: BEIIECTBA
HEMOJIEKYJISIPHOTO CTPOEHUS (MOHHBIE
KPUCTAJUTHYECKHE PEIIETKH);

WOH, NOHHASI XUMHYECKas CBSI3b (BEIIECCTBA
HWOHHOTO CTPOEHHS); SJICKTPOOTPHUIIATETHHOCTb,
BaJICHTHOCTh, CTEIICHh OKUCIICHHS, BEIECTBA
MOJIEKYJIIPHOTO X aTOMHOT'O CTPOCHHUSL.

YmMmethb

- onpelessATh: 3apsl HOHA, HOHHYIO CBA3b B
COEIMHEHHUSAX; BaJICHTHOCTb U CTENEHb OKUCIICHUS
XUMHYECKUX IJIEMEHTOB, KOBAJICHTHYIO
(TTONSIPHYIO M HEMOJSIPHYIO) CBSI3b B COSAMHEHMAX

- 00BSACHATH: IPUPOLY HOHHOH CBSI3U; IPUPOLY
KOBAJICHTHOM CBSI3H.




Mertannuueckas,
BOJOPOJHAs

XUMHYECKas CBSI3b.
Enunas npupona
XUMHYECKUX
CBSI3EH (VceoeHue
HABLIKOB U YMEeHULL)

OCOOEHHOCTH CTPOSHHS aTOMOB METAJIJIOB.
Merannnueckass XuMH4UecKasi CBSI3b U
METaJUNTMYECKasi KpUCTAITNYECKAs PelieTka.
CBoiicTBa BEIIECTB C METAJIIINYCCKOMN CBSI3bIO.
MexmonekyispHas 1 BHYTPUMOJICKYJISIpHAS
BOJIOPOJHAS CBsI3b. 3HAUECHUE BOJIOPOIHON CBSI3U
JUISL OpPTaHHU3AIMH CTPYKTYP OHOIOIUMEPOB.
Enunas npupona XMuMUYECKON CBSI3U.

J. Mopaenu MeTaJuIn4ecKux
KPUCTAJUTMUECKUX PELIETOK.
Monens monekynsl JJHK.

3HATL/IOHUMATD
- XHMHYECKOoe MOHSATHE:

METaJUTNYECKask CBsI3b, BELIECTBA METAIUINYECKOTO
CTPOCHHUSI.

YMmerTh
- O0BSICHATD . TIPUPOIY METAIITUICCKON CBSI3U

- onpeaeisiTb: MECTAINIMYCCKYIO CBA3b.

Bemecrna
MOJICKYJISIPHOTO H
HEMOJICKYJISIPHOT'O
cTpoeHusi. Turbl
KPUCTAITHYECKUX
pemieTox
(npodykmueHulil)

Kpucranniueckie pemerkn BemecTs ¢
Pas3siinUHbIMU TUIIAMU XHUMHYECKOH CBSI3H.
Amop(¢HOE COCTOSIHHE BEIIECTB

J. MoJien KpUCTAINTNYECKUX
PENIETOK Pa3TUIHBIX THIIOB.

JI.1. oripenenenue CBOMCTB
HEKOTOPBIX BEIIECTB HA OCHOBE
TUTIA KPUCTAJTMYECKOH PEIIETKH.

JI.2. o3HaKOMJICHHE C
KOJUIEKIIMEN TTOJIMMEPOB:
TJIACTMACC, BOJIOKOH W MU3/IENTUI
W3 HUX

3HATE:

XapaKTCPUCTUKU BEIICCTB MOJICKYJIIAPHOTO U
HEMOJICKYJIAPHOI'O CTPOCHUA

CocraB BenecTs.
[Tpuunnsl
MHOT000pa3us
BEIIECTB (U3)VYeHUe
H0B8020
Mamepuana)

XUMHUUECKUH cocTaB BenlecTB. IIpruunHbL
MHOTr000pa3usl BeLecTB: TOMOJIOTHSI, H30MEpH,
AJJIOTPOIIHUS

JI. KOJUTEeKIIMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSX

3HATB:

MPUYMHBI MHOr000pa3usi BELIECTB

YucTele BemEecTBa
u cmecu. CocTaB
CMecCeH.
Pasnenenue cmeceit
(KOoMOUHUPOBAHHBI

Uucrele BemecTBa U cMecd. CriocoObl pasieneHust
cMmeceli: GUIbTpOBaHKE, OTCTANBAHNUE,
BBITIAPUBaHUE, XPOMOTOTpadus U T.II.
paspylieHne KPUCTANIMYECKUX PEIIETOK.

Auddysus

J1. oOpasiibl MUHEPAJIOB U TOPHBIX
nopoA. JIMCTHITALS BOIBI KaK
Ccroco0 OYUCTKH MPUMECEH.

JI.3. JKeCTKOCTh BOJBI.
YcrpaneHue KecTKOM BOJIbI

3Harh:
3akoH [1C, ciocoOrI pa3eneHus cMecei.
Ymern:

BBIYUCJIATL MaCCOBYIO U 06’BCMHYIO O0JI10




JI.4. o3HaKOMJIEHHE C

MUHCpaJIbHBIMH BOJaMH1

KOMIIOHCHTa B CMECHU

9. Uctunnsie PactBopumocTs. Knaccugukanus Beniects no 3HaTh:
pacTBOpBI. pactBopumocTu. McTuHHBIE pacTBOPHI. CII0COOBI
CriocoOsl BBIPAKEHUS KOHLIEHTPALUU pacTBOPOB. MaccoBas DH3HIECKYIO M XHMIIECKYIO TEOPUIO PACTEODOB
BBIPAXKEHUS JIOJIsl pACTBOPEHHOT O BelecTBa. MonspHast VMeTh:
KOHIIEHTpaIIH KOHIIEHTpAIWs BeIlecTBa B pacTBope. [ nuapaTs! u
pacTBOpOB KPUCTAIJIOTHIPATEHI. BbrauciasTe MaccoBYIO JIONIO BEMIECTBA B PACTBOPE
(usyuenue 106020
Mamepuana)
10. HucnepcHblie ITonsarue o qucniepcHbIx cucremax. JlucnepcHas JI. O6pa3Itsl pa3TuIHBIX 3HaTh:
CHCTEMBI. ¢a3za u qucnepcuonHas cpena. Kiaccnduxarus JHCIIEPCHBIX CHCTEM
Kommonap! (3omu TIMCTIEPCHEBIX cucTeM. [ pyboauciepcHbie OMpEzeNeH e 1 KIACCHUKALIMIO CTIEPCHBIX
reu) (usyyenue cucreMsl. [IoHATHE O KOJIIONIAX U UX 3HAUCHUE CHCTCM, HCTHHHBIC N KOILTOMIHBIC pACTBOPBI.
H0B020 (301mH, TETTN)
Mamepuana)
DJIEKTPOJUTHYECKAS AUCCOUANUA (61)
11. ONEKTPONNUTHYECKA | DIEKTPOIUTHI U HEANEKTPOIUTHI. M. xomteknus menoyei u 3Harh:

s AMCCOLIMAIINS.
Peakuuu noHHoro
oOMeHa (u3yuenue
H0B020
Mamepuana)

OnexTponutudeckas gucconuanus. Teopus
3NEKTPOIUTHUECKON Jucconranyi. CUbHbIE U
ciadble AIeKTPOIUThl. OCHOBHBIE MOJIOKEHUS
TO/. KauecTBeHHBIE peakIMM HA HEKOTOPHIE
MOHBI. MeTo/bI OpenieNneHns KUCIOTHOCTH

CBCKCIIOTYUYCHHBIX

HEPACTBOPUMBIX TMAPOKCUIOB
PA3JIMYIHBIX MCTAJJIOB. PeaKLII/ISI

HEUTpaIn3aIum.

JI.8. o3HakoMIiIeHHE C

[lonsTns QJICKTPOJIUTBI U HEQJICKTPOJIIUTHI,
MMPpUMEPBI CUJIBHBIX U caa0bIX QJICKTPOJIUTOB, O
PO BOABI B XUMHUYCCKUX PCAKIIHUAX




cpensl. Peakiiuu ruapaTtanuu

KOJUICKIITUEN OCHOBAaHUHU

12 I'maponus I'maponns HeOpraHUYECKUX U OPTaHUYECKUX JI. PaznuuHeble ciydau ruaponusa | YMeThb
HEOPraHWYECKUX U | COCIUHEHUM. cosent
OpPTaHUYECKHUX - ONpeesATh:
COGILI/IHGHI/Iﬁ 9. PASTIHIBIE Shyan XapaKTeEp Cpeabl B BOAHBIX paCcTBOpax
(uccnedoeanue u THPOITH3a CONeH PAIETEp epeA PRI D P
HCEOPraHn4CCKUX COCANHCHUHU
pegaexcus)
JI.10. ruaponu3 XJIOpUI0B U
alleTaToB IIEI0YHBIX METAJIOB
13 Cpena BOIHBIX I'maponus coneil. Paznuunble myTy npoTeKaHus JI.11. ucnipiTanne pacTBOPOB Ymern:
pacTBOpPOB. TUJIPOJIN3a CoJiel B 3aBUCMMOCTH OT UX COCTaBa. KHUCJIOT, OCHOBAHUM U cofieit
Bonoponnsiii Huccornmanus Boasl. Cpena BOIXHBIX PACTBOPOB: HWHJIMKATOPaMHU. COCTaBILATE YPABHCHIS TAPOJIHM3A COIICH,
rnokasartelib Kucias, HelTpaspHasl, 1menodHas. BonopoaHslii OMPENCIITE XapaKTep CPebl
(npodykmueHulii) rokazatens (pH) pacTBopa.
14 OKHCIUTENBHO- Crenens okucnenus. OnpeneneHrue CTENeHN M. Ilpocreiimye OKUCITUTENBHO - | 3HATH/TIOHUMATH
BOCCTAHOBHUTENBHBI | OKHCIIEHHS DJIEMEHTOB 110 (hOpMYJIe COSIMHEHHUS. | BOCCTAHOBUTENbHBIC PEAKIIHH:
€ peaKiuu [lonsiTHe 00 OKUCIUTENHHO-BOCCTAHOBUTENBHBIX | B3aUMOJICHCTBUE IIITHKA C - BOKHEHIINE XUMUIECKHE MTOHSITHSL:
(kombunuposannvl | peakuusax. OKHCIEHHE U BOCCTAHOBJICHUE, COJITHOW KHCJIOTOH U JKenesa C
g CTEIeHb OKUCIIEHUS, OKUCITUTENb U
i) OKHCIIUTENb U BOCCTAHOBUTEND. DJIEKTPOIU3 cynbdatom meau (1)

PacTBOPOB U pacIyIaBoB (Ha MPUMEpPE XJI0puaa
Hatpusi). [lpakTrueckoe mpuMeHeHue
3JIEKTPOIN3a

JI.12. peakuust 3aMeIIeHUs MEIU
JKENIe30M B pacTBOpe cyib(ara
Meau

JI.13. nony4enue Bogopona

BOCCTAaHOBHTCIIb, OKHUCJIICHHUEC N BOCCTAHOBJICHUC.

Ymerthb

- ompeesIfATh:

CTCIICHb OKHCIICHUA XUMHUYCCKUX 3JICMCHTOB,




B3aNMOJCHCTBUEM KHCIIOTHI C
LUHKOM

OKHUCJIIUTEIIb U BOCCTAHOBUTCIIb

15

OO0o011eHNE U
cUCTeMAaTH3aIUA
3HAHUHU 110

Teme «O01mas
XUMUS»
(xomnnekcroe
npumeHeHue
SHAHUU, YMeHUl U
HABLIKOB)

BelnlosiHEHNE yIpaKHEHUI U PELIEHNE 3a0a4

16

KonTpoabHas
padora Nel o

TeMe
«Teopernueckue
OCHOBBI 00TIIEH
XUMUID)
(Kormponb, oyeHka
u Koppexyus
3HAHUL)

KouTtponrsaas pabora Nel o

Teme «TeopeTnueckre OCHOBBI OOIICH XMMUM

Xumunyeckue peaxknuu. Bemecra (154)




17 Knaccudukarms Peaknuu, nporekaronue 6e3 uameHenust cocrasa | J1. [IpeBpanienue kpacHOToO 3HaTh/MOHUMATH
XUMHUYECKUX BEIIICCTB: aJUIOTPOIHUS,. AJUIOTPOITHBIC thochopa B OerbIii.
peakiuii B Monu(pUKaIKMY yriieposa, cepbl, Gpocdopa, onoBa - XHMHYECKHAE MOHATHSL:
o . Monenu momnekyn
HEOPTaHUYECKOH M | W KUCJIOPOJa; U30MEPHI,. U30MEpPHUsI, PEaKIIHH A .
P . pona; PBL, pHi, peax AJJIOTPOIHS, U30MEpHUs1, TOMOJIOTHs, YIJICPOAHbIN
OpraHU4YECKON nzomepusanuu. [IpuanHb MHOTOOOpa3Hst
H-OyTaHa u u300yTaHa, CKeIIeT,
XUMHH (YC8OeHUe BEIIIECTB: aJUIOTPOITUS U NU30MEPHUS, TOMOJIOTHSI.
5 TOMOJIOTOB OyTaHa.

HABLIKOB U YMEeHULL) TEIIOBOU 3 (HEKT peaKiuu

Peakiiyu, uayiye ¢ “3MEHEHHEM COCTaBa

TUHH, MAYIH JI.14 Peakiiuu oOMeHa UIyIIHe C
BEIIICCTB: - :
m o0pa3zoBaHUEM OcajKa, ra3a u OCHOBHBIE TEOPUH XUMHH
BOJBI. o

PEAKIUHU COSIUHEHMS, Pa3JIOKEHUS, 3aMEICHUS, CTPOCHHUS OPTaHUYECKUX COCTUHCHUM

obOmeHa. Peakiny coeiMHEHUs, IPOTEKAOIIUE

[P POU3BOJICTBE CEPHOM KMCIIOTHI.

DK30 - ¥ SHIO0TEPMHUYECKIE peakiuu. TermoBoi

3 PEeKT XUMIIECKUX PEeaKITUii.

TepMoxuMH4ecKrne ypaBHEHHS.

18 CkopocTh CKOpOCTh XUMUIECKOH peakiiu. PakTopsl, JI. 3aBHCHMOCTBH CKOPOCTH 3HaTB/MOHUMATH

XUMHUYECKON BITUSIFOIIFIE HA CKOPOCTh XUMUYECKON PEaKITHH. XUMHYECKUX PEaKIHi OT

PeaKIum (uzyueHue
H0B020
Mamepuana)

Karanuszatops! u katanus. [IpencraBieHue o
(hepMeHTaX KaK OMONOTHYECKUX KaTalln3aTopax
OETKOBOM TTPUPOJIBI

TIPUPOJIBI BEIIECTB,
KOHIISHTPAIINH U TeMITePATYPHI.
Mopenb «KUITSIIErO CIIOS

JI.15. Tlony4yenue xkuciaopoaa
pa3ioKeHnEeM TIEpOKCH A
BOJIOPO/Ia C TIOMOIIHIO
karamm3aTopa (MnO2)u kaTanaser
CBIPOro KapTodens.

- XUMHUYECKHE MOHATUS: CKOPOCTH XHUMHYECKOU
p€aKkuu, KaTajiuns.

YmMmethb

- 00BSICHSATB: 3aBUCUMOCTb CKOPOCTH
XUMHYECKONW PEAKLUH OT PAa3IUUHBIX (HPaKTOPOB.
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O06paTuMOCTh
XUMHYECKUX
peaKIui.
XUMHYECKOE
paBHOBecHE U
CIOCOOBI €ro
CMeIeHH
(npodykmuesHulil)

HeoOpaTtumbie 1 0OpaTuMble XUMHYECKHE
peaxui. XMMHUYeCKOe PaBHOBECHE U CIIOCOObI
ero cMernieHus. OOmue NpeiCTaBIeHNs O
MPOMBIIIIIEHHBIX CIIOCO0aX MOTyYeHHs BEIECTB
Ha NpUMepe IPOU3BOJICTBA CEPHON KUCIOTHI

M. oOpaTumBbIe peakiiuu Ha
npuMepe MoNyYeHUs] pOoJJaHH/Ia
xkenesa (1) n nabmongenns 3a
CMelIeHUEM PaBHOBECHS 110
MHTEHCHUBHOCTH OKPAaCKU
HPOIYKTA PEAKINU NIPH
M3MEHEHUH KOHIICHTPAINN
peareHToB.

3HaTH/IOHUMATH

- BaJKHelIlIee XUMHYECKOe MOHSITHE:
XUMHYCCKOEC PAaBHOBECHUC

YmMmeth

- 00BSICHSATB: 3aBHCUMOCTb MTOJIOKEHHSI
XUMHYECKOTO PABHOBECHS OT Pa3IMYHBIX
(dhaxTOpOB

20

Knaccudukarus u
HOMEHKJIIATypa
HEOPTaHUYECKHIX
COEIMHEHU I
(uccnedosanue u
pednexcus)

IIpocteie u crnoxxuble BemecTBa. OKCUIBL, UX
knaccudukanus. OCHOBaHUA, UX KIacCH(PUKAIIHS
1 cBoiicTBa. KHUCIIOTHI, KitaccupuKaius u
cBoiictBa. Cornu, KiTacCU(HUKAIUS U CBOWCTBA.
IToHsiTHE O KOMIUIEKCHBIX COJIAX

M. B3auMoaeiCcTBUE HATPUS C
xyopom. ['opeHne Maraus u
amomMuHus. B3anmoneicreue
Me/Y C KOHIIEHTPUPOBAHHBIMA U
pa30aBiIeHHBIMA KACIOTaMH.

3HATB:

BaKHEHIIIHME KJIACChI HEOPraHNWYCCKHUX BEUICCTB.
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Merannsl U ux
CBOMCTBa
(KoMOUHUPOBAHMHBL

1)

ITonoxenune meramios B [ICX3 JI.1.
Menneneesa. O0mue Gusnueckue CBOUCTBA
MeTaJIOB. B3auMojieiicTBrE METAIIOB C
HEMeTaIaMu (XJIOPOM, CEPOH, KHUCIOPOIOM).
Bs3anmMojeiicTBHE MIEIOYHBIX U
IEIOYHO3EMENTBHBIX METAJIJIOB C BOZIOH.
DNEKTPOXUMUYCCKUAN PSIJ] HAIPSHKEHUH METaJIOB,
B3aMMOJICHCTBHE METAJIIOB C PACTBOPAMH KHCIOT
U coJjei.

JI. O6pa3siibl METaIIOB.

B3aumogeiicTBue 11e10YHBIX U
IETOYHO3EMETEHBIX METAJLIOB C
BOJI0M. B3anmoseiicTBue xeneza
C CEpoii, MENU C KUCIIOPOJIOM.
T'opeHue xene3a U Marausi B
KHACIIOPOJIE.

3HarTn

- BAKHeHIINe BelecTBa 1 MaTePUHAIbI:
OCHOBHEBIE METAJIIBI ¥ CIUIABEL

Ymerh

- XapaKTEepPUu30BaTb: DJICMCHTEI METAJIJIBI MaJIbIX
IIEPUOJO0B 110 UX ITOJIOKECHHUIO B HCpHOZ[H‘IGCKOfI
CUCTEMEC XUMHYCCKUX DJICMCHTOB,

0011111e XUMHUYECKHE CBOICTBA METAJIOB;

- 00BAICHATD. 3aBUCHUMOCTb CBOICTB METAJIIIOB OT
WX COCTaBa M CTPOCHUS
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O6mmme criocoOsI
MOMYYIECHUS
METaJLJIOB.
Koppo3zus (ypok-
Npaxkmuxym)

OO0mue crocoOb! onydeHus MeTaiioB. [TlonsTue
0 KOPPO3UH METAJLIOB, CIIOCOOBI 3aIIUTHI OT
koppo3uu. CruiaBbl.

M. pe3ynpTaTel KOppO3UH
METaJUIOB B 3aBUCUMOCTH OT
YCIIOBU €€ IPOTEKaHUS

3HATE:

OCHOBHBIE METAJLUIypPrU4eCKUe IPOLECCHI,
MPUYHHBI KOPPO3UH, OCHOBHBIC TUIIBI U CIIOCOOBI
3aILUTHI OT KOPPO3UU

23

Hemeramisr u ux
CBOMCTBA.
biaroposnbie rassl
(u3yuenue HO8020
Mamepuana)

ITonoxxenune HemeramioB B [ICXD JI.1.
Menneneesa. CpaBHUTEIbHAS XapaKTEPUCTHKA
raJIOr€HOB KaK Han0oJIee THITHYHBIX
MpeacTaBUTeNed HeMeTaIoB. OKUCIUTENbHbIE
CBOICTBA HEMETAIIJIOB (B3aMMOJICHCTBHE C
METaJUTaMH B BOJOPOJIOM)

BoccranoBuTtenbHbIE CBOMCTBA HEMETAJIIIOB
(B3ammogeiicTBIE C Oolee
3JICKTPOOTPHUIIATEILHBEIMI HEMETAJTAMH ).
Bbiaroponsbie rassl

JI.16. 3HakoMCTBO C 0OpasznamMu
HEMETAJUIOB U UX IMPUPOAHBIMHA
COCIUHCHUSIMU.

YMmerh

- XapaKTepH30BaTh: DIEMEHTH HEMETAJIIBI
MaJIbIX TIEPHUOIOB 10 MX MTOJIOKEHHIO B
TIEPHOTUICCKON CHCTEME XMMUICCKHIX DJICMECHTOB;
0011IMe XUMUYECKHE CBOMCTBA HEMETAILIIOB;

- 00BSACHATD: 3aBHCUMOCThH CBOMCTB HEMETAIIIOB
OT UX CcOCTaBa U CTPOCHUA
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O6mas
XapaKTepPUCTHKA
raJioreHOB
(YcgoeHue HagvIKo8
u ymenuii)

lanorensr: ¢pTop, fox, xaop, Opom.
Pacnipoctpanenue B mpupoe, moy4eHue,
cBoiicTBa. CpaBHHUTEIbHASI AKTUBHOCTb.
IToBapeHHas colb, CONSHASL KUCIIOTA

. Bosronka iofa.
H3roronenue oaHon
CIIUPTOBOI HACTOWKH.
BzaumoneiicTBrE XJI0pHON BOJBI
¢ pacTBOpoM Opomua (oauaa)
KaJIus

3HATE:

OCHOBHBIE CBOMCTBA rajOreHoB, 00JIaCTH UX
KCIIOJb30BaHus. BaxHelme coeinHeHus xjaopa

25 Oxcunpl (uzyuenue | CTpoeHue, HOMEHKIATypa, Kiaccuduramnus u 3HaTh:
H08020 CBOICTBa OKCUI0B. BaskHelIME NpeACTaBUTENN
Mamepuana) 510ro Kacca. [lepoKCHTBI COCTaB, CTPOEHHUE U KIACCHU(PUKAIIIO OKCHUIOB, UX
HOMEHKJIATYpYy.
26 Kucnotsi Kucnorsl HeopraHudyeckue 1 OpraHuyecKue. JI.17. UcnblTanue pacTBOpPOB 3HaTh/MOHUMATH

(u3yueHue H08020
Mamepuana)

Kaccudukarys kucior. XUMHYECKHE CBOHNCTBA
KHCJIOT: B3aMMOJICHCTBHE C METaJIIAMH,
OCHOBHBIMHU OKCHJIAMH, OCHOBAaHHUSIMH, COJISIMH,
CHUpPTaMHU.

KHCJIOT MHAUKAaTOpaMnu

JI.18. B3anmopeicTBue COITHON
KHCJIOTHI U PACTBOpa YKCYCHOM
KHUCJIOTHI C METaJLIaMHU,
OCHOBAHUSIMHU, COJISIMU.

- BA)KHelillINe BelecTBa U MaTepUaJIbl: CepHas,
COJISTHAS ,a30THAs, YKCYCHAsI KUCIIOTHI

YmMmethb
- XapaKTepu30BaTh:
00IIHe XUMAYECKHE CBOMCTBA KACIOT

-Ha3bIBATb: KHUCJIOTHI 110 «TpPIBPIaJ'IBHOfI» nin
Me)KHYHapOHHOﬁ HOMCHKJIATypeE:

- onpeaeasaTb: XapaKTep CPpebl BOAHBIX




PacTBOPOB KUCIIOT

27 OcHoBaHUA OcCHOBaHWS HEOPTAHNIECKHUE U OPTaHUUIECKHUE. JI.19. VcnipiTanue pacTBOpPOB Ymerb
Knaccudukars ocHOBaHWA. XUMAYECKUE OCHOBaHUU MHIMKATOPaMHU.
(u3yuenue HO8020 CBOHCTBA HEOPTAHHUECKHX OCHOBAHMIIA: - XapaKTepu30BaTh: O0IINE XUMHIECKHIE
mMamepuana) B3AMMOJICHCTBHE C KHCITOTAMH, KACIOTHBIMHA JI.20.ITomyuenue u CBOMCTBA CBOICTBa OCHOBaHMIA;
OKCHIAMH M CONAMH. PasnoxeHue HEPACTEOPIINER OEHOBATHI. - Ha3bIBATh OCHOBAHUS II0 «TPUBHAIBHOW» U
HEPacTBOPUMBIX OCHOBaHHI. MESKIYHAPOIHOM HOMEHKTATYDE,;
- ONpeesIfATh: XapaKTep CpPeJibl BOAHBIX
pacTBOPOB LIENoUeh
28 Comu (uzyuenue Knaccudukanus coneil: cpeqaue, Kucisle, . O6pa3ibl NpUPOITHBIX Ymers

H0B020
Mamepuana)

OCHOBHBIE. XMHUYECKHE CBOMCTBA COJICH:
B3aMMOJIEHCTBHE C KHCIIOTAMH, IIETOYaMH,
MeTauiaMmu, coisiMu. [IpeacraBurenu conel U ux
3Ha4YeHue. XJIOpHUI HaTpus, pocdart KanbIus,
KapOOHAT KaibIus (CpeTHUE COIN);
TUIPOKAPOOHATHI HATPUS U aMMOHUS (KHCITbIE
conn); ruapokcokapoonar meau (1) — mamaxur
(ocHOBHas conb). KauecTBeHHBIE peakIiuy Ha
XJIOpU-.CyTab(aT-, KapOOHAT- UOHBI, KATHOH
ammonwst, katronsl xenes3a (1) u (111)

MUHEPAJIOB, COAEPIKAIINX XIOPHT

HaTpusi, KapOOHAT KaJIbLU,
thocdar xambrus,

ruapokcokap6onar meau (11).

KauecrBennnie peaknuu Ha
KaTHUOHBI 1 aHUOHBI

JI.21. HcnbiTanne pacTBOPOB
coJiell HHIUKaTopaMHu

- Xapakxmepu3z08ams. OOIINE XUMUIECKHE
CBOICTBA COJIEH;

- Ha3bIBaTh: COJIM 110 «TPUBHUAIBHOW» U
MEXAYHAPOAHON HOMEHKIIATYPE;

- onpelessATh: XapakTep Cpeabl BOAHBIX
pacTBOPOB coJel




29 I'enernueckas ITonsaTue o reHeTnyecKkou cBA3M U reHeTudeckux | . mpakThuueckoe oCcyliecTBieHne | 3HATh:
CBsA3b MCXKIY paaax B HeOpFaHquCKOﬁ xumuH. I'eHeTndueckne IepeEXoa0B . .
P DSTBI METAIITOB U HEMETAILITOB. -Ba)KHEHIIIME CBOWCTBA M3yUEHHBIX KJIACCOB
COGIH/IHCHI/IfI HCEOPraHU4CCKUX COCANHCHNU
(KOMOUHUPOBAHHBL VMeTh:
i)
- XapaKTepHu30BaTh: O0IIIe XHMHYECKUE
CBOICTBa METAJIJIOB, HEMETAIJIOB U OCHOBHBIX
KIIACCOB HEOPTaHWYECKUX M OPTaHMIECKUX
COETMHEHUN
30 O06001mmenne u BremonHenne yrpakHeHUH U peleHne 3aaaq

CUCTeMaTH3aIus
3HaHUH 1O TeMe
«Heopraamnueckue
BEIIECTBa»
(xomnnekchoe
npumeHeHue
3HAHULL, YMeHULl,
HABbHIKOB)




31

KonTpoabnan
padoTa Ne2 no
TeMe

«Heopranunueckue
BEILECTBA»
(Konmponwv, oyeHka
u Koppexyus

Kontponbhas pabora Ne2 mo teme

<(HeOpFaHI/I‘IeCKI/I € BCUICCTBA»

3HAHULL)
HNr1orosoe noBTopeHune, 1eMOHCTPANUS JUYHBIX JOCTHKEHUH yyamuxcs (34)
32 IIpakTyeckas XUMHUYECKUMN IKCTIEPUMEHT 110 HOTYUEHHUIO, YmMmern
pa6ora Nel coOMpaHUIO U PACIIO3HABAHUIO BOIOPO/IA, 5
«[Tonyuenue, KHCJIOpOJIa, YTIIEKUCIIOTO Ta3a, aMMHAKa 1 “BLINOJHATE XHMHYECKHH SKCIEPUMEHT . 110
coGupante u e — pacro3HaBaHUIO BOIOPO/IA, KUCIOPO/Ia,
pacro3HaBane YTIEKUCIIOr0 ra3a, aMMHaKa, dTHJIeHa
ra3oB»
(uccnedosanue u
peghaexcus)
33 IpakTHyeckan PacnozHaBaHKne HEOPraHMYECKUX U OPTaHUYECKUX YMmern
padora Ne2 COCIMHEHU 5
- BBIIOJHSATH XHMHYECKHI 3KCTIEPUMEHT 110
«Pemienue PacIO3HABAHUIO BAXKHEUILINX HEOPTaHUYECKUX U
AKCIIEPUMEHTAITbH OpPTaHUYECKUX COCAMHEHUN

BIX 3aJa4 Ha
HICHTU(UKAIINIO
HEOPTaHUYECKHUX U
OpPTaHHYECKHIX
COEIMHEHU I
(uccnedosanus u

pednexcus)




34

[TonBenenne
HUTOTOB
HPOJEIAHHON
pab6otsl 3a 10 — 11
KJIaCcChl (beceda,
ouazHocmuposanue

)

[lonBenenue uToroB npoaenanHoi padbotel 3a 10
— 11 xnaccel




