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PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA «XUMUS» 8-9 KITACCBHI

Yposenv: OCHOBHOE OBbBLEE OBPA30BAHUE
Ilpeomemnas oonacmv: ECTECTBEHHO — HAYYHBIE IIPEJIMETHI
Ilpeomem: XUMUA

IIpoepamma paspabomarna Ha ocHoge clledyrouuUx 0OKYMeHmMOo8:
®denepalibHbIN rocy1apCcTBEHHBIN 00pa30BaTENIbHBII CTaHJapT OCHOBHOT'O 00111ero 00pa3oBaHus, YTBEPKIEHHBIN TpHUKa3oM MUHHUCTEpPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepannu ot 17.12.2010 Ne 1897 (¢ u3mMeHeHUSIMH U AOTIOJIHEHUSIMU );
B cootserctBuu ¢ OOII OOO MBOY COMI Nel []
Pa6ouue nporpammbl Xumus 8-9 knace Jlunus yueonukoB O.C. ['abpuensna Jpoda, 2017

Hannas pabouas npocpamma opueHmuposana Ha pabomy ¢ y4eOHUKamu:
Xumus O.C. T'abpuenss. dpoda 2017

Cpok peanuzayuu npozpammeul 2 200a

HJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «XUMMUA» 8-9 KJIACC

BbINYCKHUK HAYYHTCS:

* Ha3bIBAThb XUMUUYECKHUE AIIEMEHTHI U XapaKTEPU30BaTh UX HA OCHOBE MOJIOXKEHUS B [leproandeckoil cucTeMe;

* (hOpMyYIUPOBATh U3YUCHHBIC ITOHSATHUS: BEIIECTBO, XUMUYCCKHUI SJIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHHOH, ITPOCTOE U CII0)KHOE BEIIECTBO,
XAMUYECKas peakiysi, BUJIbl XUMUUYECKUX PEaKIUi U T. 11.;

* OMpeEATh 0 GOPMYJIaM COCTaB HEOPTaHMUYECKUX M OPTaHUYECKHUX BEIECTB, YKa3bIBaTh BAJICHTHOCTH aTOMOB XMMHUYECKUX DJIEMEHTOB HJIN
CTETICHHN X OKHUCJICHHUS;

* Pa3BIACHATH HH(DOPMAIIHMIO, KOTOPYIO HECYT XUMHYECKHE 3HAKH, POPMYJIbI M YPaBHEHUSI;

* KJIaCCU(HUITIPOBATH MPOCTHIC (METAJUTBI, HEMETAJUTBI, OJ1aropOaHbIC Ta3bl) M CIOKHBIC BelecTBa (OMHApHBIC COSTUHEHUS, B TOM YHCIIC U OKCHJIBI,
a TaK»Ke THIPOKCUJIBI — KUCIOTHI, OCHOBAaHMS, aM(OTEPHBIE THIPOKCUIBI U COJIH ),



* hopmymnupoats [leproanaeckuii 3aK0H, 00BICHATh CTPYKTYPY U HHPOpMaIuio, KOTOpyio HeceT Ileproanueckas cucreMa XMMHYECKAX
anemenToB JI. V1. MenaeneeBa, packpsiBaTh 3HaueHUE Ileproamueckoro 3aKkoHa;

* XapaKTepH30BaTh CTPOCHHE BEIIESCTBA - BUIbI XUMUUYECKUX CBSI3EH M THIIbI KPUCTAUIMYCCKHUX PEIICTOK;

* OIIMCHIBATh CTPOCHUE ATOMOB XUMHYECKHX 3J1eMeHTOB Ne 1 - 20 u 26 1 0ToOpakaTh UX C IOMOIIBIO CXEM;

* COCTaBIIATH (DOPMYIIBI OKCHUIO0B XUMHUECKHX AJIEMEHTOB M COOTBETCTBYIOIIUX UM THIPOKCHIOB;

* 3aIUCHIBATH CTPYKTYPHBIE (POPMYJIIBI MOJIEKYISAPHBIX COEIMHECHHUHN U (DOPMYJIbHBIE €IMHUIIBI HOHHBIX COEIMHCHUMN 10 BAJICHTHOCTH, CTEIICHIM
OKHCJICHMS WM 3apsgaM HOHOB;

* (hopMyIMPOBATh OCHOBHBIE 3aKOHBI XHUMHHU - IIOCTOSHCTBA COCTaBa BEIIECTB MOJICKYJIIPHOTO CTPOECHUS, COXPAHEHUS MACChl BEILIECTB, 3aKOH
ABorajpo;

* (hopMyIMPOBATH OCHOBHBIE ITOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHUS U TEOPUH DJICKTPOJIUTHUECCKOMN JUCCOIUALINH;

* OIpEACNIATh NPU3HAKH, YCIOBHS IIPOTCKAHUS M IIPEKPAICHHS XUMHUYSCKUX PCAKIIHIi;

* COCTaBIIATh MOJICKYJISIPHBIC YPAaBHECHHS XUMUUYECKUX PEAKIMi, OATBEPKAAIOIINX OOIIME XMMUYSCKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEILECTB U OTPAKAIOLINX CBI3HM MEXKIY KIaCCaMH COCIUHCHUM,

* COCTaBIIATh YPABHEHHS PEAKIIHMI C y4aCTHEM 3JICKTPOJIUTOB B MOJICKYIIIPHOM U HOHHOM BHIaX;

* OIpEIEIATh 10 XUMHUYCCKHM YPaBHEHUSIM IIPUHAIICKHOCTD PEAKIUN K ONPEIeICHHOMY THITY HIIH BUIY;

* COCTaBJISATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C ITIOMOIILIO METOIa SJICKTPOHHOTO OajiaHca;

* IPUMEHSTh IOHATHS «OKHMCIICHUE» U «BOCCTAHOBIICHUE) JIJI XapaKTEPUCTUKU XUMHUUYECKUX CBOKCTB BEIIECTB;

* OIpPEIENIATh C IOMOIIBIO KAUCCTBEHHBIX PEaKIUH XJIOPHI-, CYIb(aT- ¥ KapOOHAT-aHHOHBI 1 KATHOH aMMOHHS B PaCTBOPE;

* 00BACHATH BIMSHHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKHX PCAKIIHIA,

* XapaKTepU30BaTh MOJ0KCHHUE META/UIOB M HEMETAILIIOB B [leprnoarueckoi cucTeMe 3JIEMEHTOB, CTPOSHHE X aTOMOB U KPHCTAJIJIOB, OOIIHE
(hu3nyeckue 1 XUMHIECKHE CBOMCTBA;

* 00BACHATH MHOTOOOPA31e MPOCTHIX BEIIECTB SIBJICHUEM aJUIOTPOIUU U YKA3bIBATh €€ IPUINHEL;

* pa3iau4aTh THAPO-, TUPO- B DJIEKTPOMETAIUTYPTHIO M MILTFOCTPUPOBATH X MPUMEPAMHU ITPOMBIIIUICHHBIX CIIOCOOO0B IMOJTYYCHHUS METAILIOB;

* 1aBaTh 00IIYI0 Xapaktepuctuky annemerTos |, I, VII A rpynm, a Taxke Bogopoja, Kuciopoa, a3ora, cepsl, hochopa, yriiepoaa, KpeMHHS U
00pa30BaHHBIX UMHU MIPOCTHIX BEIIECTB M BAXKHEHIIINX COSAMHEHUH (CTpOCHHUE, HAXOXKICHUE B IPUPOJIC, TTOTYUCHUE, PU3HUCCKHUE U XMMHUYECKUE
CBOMCTBa, IPUMEHEHNE);

* OIMCHIBATH KOPPO3HUIO METAIOB U CITOCOOBI 3allIUTHI OT HEe;

* MPOU3BOJIUTh XUMHUYECKHUE PACUETHI C UCIIOJIb30BAHUEM MOHSATHI «MaccoBasi 10J1s BEIIECTBA B CMECHY», «KOJIUYECTBO BEIIECTBAY, «MOJISPHBII
o0beM» o popMyIIaM U ypaBHEHHUSIM PEaKIIHi;

* ONHMCHIBATh CBOMCTBA M IIPAKTUUECKOE 3HAUCHUE N3YUYCHHBIX OPTaHUYSCKUX BEIISCTB;

* BBIMIOJIHATH 0003HAYCHHBIC B IIPOTrpaMMe SKCIIEPUMEHTHI, PacIiO3HaBaTh HEOPTaHUUECKHE BEIIECTBA 10 COOTBETCTBYIOIIMM ITPHU3HAKaM;

* coOmoaTh npaBuia 0e30macHOi paboThl B XUMUYECKOM KaOuHeTe (J1abopaTtopun).

BbINYCKHHK NOJYYHT BO3MOKHOCTh HAYYHThCS

» Xapaxmepuzo6ams 0CHO8HbIE MEeMOObl NOZHAHUSL XUMUYECKUX 00bEKMOo8. HabI00eHUe, UMePeHUe, IKCNEePUMEHM, MOOeIUPOBaHUe.
* Paznuuamo xumuueckue o0vexmot.

— XUMU4ecKue NeMeHmbl U NPOCHible 8euecmed,

— Memainivl U HeMemaJsiibl U XapaKkmepuzoeams OMHOCUMENIbHOCHb NPUHAONICHCHOCTNU MAKUX 00beKnos K Mol Wil UHOU 2pynne;
— opeanuveckue U HeopeaHuiecKue cOeOUHeHUs,

—auopoxcuowl (kuciopoocooepicawue KUCIomol, OCHOBAHU, ampomepHble 2uOPOKCUObL);

— OKCUObL Heconleobpazyiouue u coneodpazyiouue (KUciommvie, OCHO8HbIE, AMPomepHble);



— BAICHMHOCMb U CMENeHb OKUCTEHUS,

— cucmemamuyecKkue u mpusUAIbHble MePMUHbL XUMUHLECKOU HOMEHKIAMYpbl,

—3HaKo8yto cucmemy 8 xumuu (3HaKu u opmyivl, UHOEKCbL U KOIPDUyUeHmol, CMpyKmypHvle u MOJIEKYISAPHbLE (hOPMYIIbl, MOLEKYISAPHbLE U
UOHHbBLE YPABHEHUS PeaKyull, NOIHbLE U COKPAUEHHbLE UOHHbLE YDABHEHUS. PEaKyUll, MepMOXUMUYECKUE YPAGHEHUS, 0003HAYEHUs. CMeneHl OKUCIeHUsL U
3apsa0a UOHA 8 hopMYJIe XUMUYECKO20 COCOUHCHUST).

* Paziuuame xumuueckue oowvexmol (6 Ounamuxe):

— husuneckue u xumuiecKue CmopoHsbl NPOYECCco8 pAcmeoperusi U OUCCOYUAYUU,

— OKUCIUMENIbHO-80CCIMAHOBUMENbHbIE PEaKyuu U peakyuu ooMeHa,

—cxembl U YPAGHEHUS XUMUYECKUX PeaKyUll.

* Coomnocumy:

—9K30mMepMuiecKue peakyuu u peakyuu 2o0peHus,

— MemaJi, OCHOBHbII OKCUO, OCHOBAHUE, COJlb,

— HeMemai, KUCAOMHBIU OKCUO, KUCIOMA, COJlb,

—cmpoeHue amoma, U0 XUMU4eCKOU C853U, MUn KPUCMALIUYECKOU PeuemKu U puzuueckue ceolcmea eeulecmsda,

— HAX0JicOeHUe INEMEHMO8 8 NPUPOOE U NPOMbBIULIEHHbLE CNOCOObL UX NOLYYEHUSL;

— HEoOX00UMOCb XUMUYECK020 NPOU3B00CMEA U MPebOSanUll K OXPAHe OKpyicarouell cpeovl,

— HeobX00UMOCMb NPUMEHEHUSI COBPEMEHHBIX 8EUeCmE U MAmepualos u mpebosanusi K cOepeiceHuro 300P06bsl.

* Bviosueamsv u 3KcnepuMenmanibHo npo8epsims SUNnomesol
0 XUMUYECKUX CBOLCMBAX BeUeCme Ha OCHOBE UX COCMABA U CMPOEHUS U NPUHAOTIEHCHOCMU K onpedeieHHoMmy Kiaccy (epynne)
sewecms.

* [Ipoeno3uposams cnocoOHOCMb 8euecmaa NPosiGisimb OKUCTUMENbHble UL 0CCMAHOBUMENbHBLE CEOUCMBA C Y4emoM CIeneHell OKUCIeHUs.
NEMEHMO8, BXO0UUX 8 €20 COCMAB, d MAKJ’Cce NPOOYKMOE COOMBEMCMBYIOUWUX OKUCTUMETbHO-80CCMAHOBUMENLHBIX PeAKYULL.

* Cocmasnsamov YypasHeHusi peakyull ¢ yuacmuem MunuyHblX OKUCIumenell U 60CCMAaHo8umenell Ha 0CHO8e 3J1eKMpPOHHO20 Oalanca.

»  Onpeoensimb 603MONCHOCIb NPOMEKAHUSL XUMUHLECKUX PEAKYULL HA OCHOBE JJIeKMPOXUMUYECKO20 PO0Ad HANPSNCEHUL Memaios, psaod
INEKMPOOMPUYAMETLHOCMU HEMEMALL08, MAOIUYbl PACMBOPUMOCTIU U C YYEMOM YCI08ULL UX NPOBEOEHUS.

* [Ipo6ooums pacuemsl NO XUMUHECKUM POPMYAAM U YPAGHEHUSIM.

* [Ip06ooums Xxumuueckuil IKCHEPUMEHM C HEYKOCHUMEbHbIM COOII00eHUeM NPAUl MeXHUKU 6e30nacHOCHU.

* Ucnoavzosamv npuobpemennvle Kiouesblie KOMnemeryuu 0Jisi GbINOIHEHUsL NPOEKMO8 U YYeOHO-UCCIe008AMENbCKUX 3a0ay NO U3VHEHUIO
ce80tcma, cnocoH08 NOYUEeHUs. U PACNO3HAHUS 6eUeCE.

* Onpedensimb UCMOYHUKU XUMUYECKOU UHDOpMAayuL, npedCmasisims CRUCOK UH(OPMAYUOHHBIX PeCyPCO8, 8 MOM YUCTe U HA UHOCMPAHHOM
A3bIKE, 20MOBUMb UHGOPMAYUOHHBIU NPOOYKM U NPE3CHMOBAMb €20.

* OOveKmuBHO OYeHUBAMb UHGOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECCax, KpUMU4ecku OmHOCUMbCS K NCe800OHAYYHOU UHpopMayuu,
HeO00bpOCOBeCMHOI peKilame 8 CPeOCmB8ax MaccoB8oll ungdopmayuu.

2. Conep:xanue y4eOHOro npeaMera

8 kiace

BBenenue (4 uaca)



XuMHsi — HayKa O BEIIeCTBaX, X CBOMCTBAX M MPEBPAICHHSIX.
ITonsaTue 0 XMMHYECKOM DJIEMEHTE U (bopMax €To CylmeCTBOBAHUA: CBO6OI[HBIX aToMax, IMPOCThIX U CIIOKHBIX BCIICCTBAX. HpeBpameHI/M BCLICCTB.
OTnu4re XUMUYECKUX PeaKIuid 0T GU3NIECKUX sIBIICHHH. Poiib XuMuH B *HU3HH YenoBeka. KpaTkue cBeieHUs! W3 HCTOPUHM BOZHUKHOBEHUS M Pa3BUTHUS
XUMUAU. XHWMUYECKas CHUMBOJHUKA. 3HAKM XHMHYECKUX 3JEMEHTOB M MPOUCXOKACHHWE HMX Ha3BaHU. Xumuueckue ¢opmynsl. HMHAEKCH H
ko3 unreHTsl. OTHOCUTENFHBIC ATOMHAS U MOJICKYJISIpHAsi MAacChl. PacyeT MaccoBO# JJ0IM XMMHYECKOTO 3JIEMEHTA 110 (JOPMYJIe BEIIeCTRa.
[lepuonnueckas cuctema Xxumudeckux anemenToB Jl. M. MenzeneeBa, ee CcTpyKTypa: MaJible ¥ OOJBILINE TIEPUO/bI, TPYIIBI M TOATPYIIBI (TIaBHAS U
nobouHast). [leproguueckas cuctemMa Kak ClpaBOYHOE MOCOOUE JIJIsl MTOJTyYSHHsI CBEACHUN O XUMUYECKUX JIEMEHTaX.
PacuerHble 3aaauu. 1. HaxoxaeHre OTHOCUTEIIBHON MOJICKYJISIPHONM MacChl BEIIECTBA 10 €r0 XUMUIECKOU (hopmyIe.

Tema 1 ATOMBI XUMHYECKHX 3JIeMeHTOB (10 uacos)

ATombl Kak (hopMa CyIIECTBOBAHHS XUMHUYECKHX 3JIeMeHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHHH aTOMOB. J[OKa3aTeiabCTBa CIOXKHOCTU CTPOCHHS
aromoB. OnbITel Pesepdopaa. [lnanerapHast Mosienb CTpOCHHUS aTOMa.
CocraB aTOMHBIX si€p: MPOTOHBI U HEUTPOHbI. OTHOCUTENbHASE aTOMHasg macca. B3anMOCBSI3b MOHATHI «IIPOTOH», «HEHUTPOH», «OTHOCUTEIbHAs
aToMHasi Mmaccay./I3MeHeHne uncia MpoTOHOB B siApe aToMa — 00pa30BaHUE HOBBIX XMMHUYECKUX 3JIEMEHTOB.
W3meHneHue yucia HEUTPOHOB B sipe aToMa — 00pazoBaHue W30TOMOB. COBpEMEHHOE ONPEEICHHUE MOHATUS «XUMUYECKUN 3JIeMeHT». I30TombI Kak
Pa3HOBUAHOCTH aTOMOB OJHOT'O XMMHYECKOTO 3JIeMEeHTA. DJIeKTPOHBL. CTpOCHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB XMMHYECKHX 35ieMeHToB Ne 1—20
nepuoanueckoit cucremsl J{. V1. Mengeneesa. [lonarue o 3aBepiieHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJ0€ (SHEPTeTHUYECKOM YPOBHE).
[Tepuonnueckas cucremMa xumuueckux smeMeHToB [[. M. MeHnneneeBa u cTpoeHue aTOMOB: (DU3UYECKUNM CMBICT MOPSIKOBOTO HOMEpPA DJIEMEHTA,
HOMepa TPyMIbl, HoMepa nepuoja. MisMeHeHue uncia IeKTPOHOB Ha BHEUTHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOT0 dJIeMEeHTa — 00pa3oBaHUE
MOJIOKUTEIBHBIX W OTPUILIATENLHBIX HOHOB. MoOHBI, 00pa3oBaHHBICE aTOMaMU META/NIOB W HEMETAUIOB. [IpUYMHBI M3MEHEHHS] METALTUYECKUX M
HEMETAITMYEeCKUX CBOWCTB B mepuojax u rpynmnax. O6pa3zoBanue OMHapHbIX coeuHeHuid. [TonsTiue 06 MoHHOM cBs3u. CxemMbl 00pa30BaHMsI MOHHOM
cBs3U. B3anmoielicTBie aTOMOB XMMUYECKUX DJIEMEHTOB-HeMeTa/lIoB. KoBasieHTHast HEMoJspHas XUMUYECKask CBsI3b. DIEKTPOHHBIE U CTPYKTYpPHBIE
(dbopMyIbl. DIEKTPOOTPHULIATEIHLHOCTD. [IoHSATHE 0 KOBaIEHTHOM MONSPHOM CBSI3U. B3anMoaelicTBre aTOMOB XMMHYECKHUX AJIEMEHTOB-METAIIJIOB MEXKTY
co0oii. [ToHsTHE O METATUIMYECKO CBSI3U.

Tema 2 IlpocTsle BewecTBa (7 uacos)
[TonoxeHne MeTaaIoB M HEMETAIOB B MEPUOJUYECKON cHcTeMe XUMUUYecKux 3iaeMeHToB [[. MI. MenaeneeBa. BaxkHeime npocTbie BeleCTBA —
METaJUTBL: KEJNe30, ATFOMUHUHN, KaJabIlui, MarHUi, HaTpui, Kanuid. O0mme Gu3ndeckue CBOMCTBA METAIIOB.
Baxkneiiimme mpocTeie BellecTBa — HEMETalIbl, 00pa30BaHHBIE aTOMaMM KHCIOpPOJa, BOJOpPOAA, a3oTa, cepbl, Gocdopa, yriaepoma. CrnocoOHOCTD
ATOMOB XMUMHYECKHX JIEMEHTOB K 00pa30BaHUIO HECKOJIBKHUX MPOCTHIX BEIIECTB — AJUIOTPOIIHS.
[Tocrosinnas ABoraapo. KonudectBo BemectBa. Monbs. MonsipHas Macca. MosipHBIi 00beM Ta3000pa3HbIX BEIIECTB.
PacuerHble 3a1aun. 1. Beranciaenue MoISpHON MacChl BEMIECTB MO0 XUMUYECKUM (PopMyIiam.
2. PacueTsl ¢ UCTIOIB30BAHUEM MOHATHI «KOIMYECTBO BEIIECTBAY, «MOJIIPHAS MAccay, «MOJISIPHBII 00beM ra30B », « TOCTOSTHHAs ABOTaApO ».



Tema 3 CoeguHeHnsi XUMHYECKHX 3JIeMEeHTOB (/2 uacos)
Crenenp okucienus. OrnpeneneHue CTENEHH OKUCICHUS AJIEMEHTOB MO XuUMHuYeckod (opmyne coeamnenus. CocraBieHue ¢Gopmyn OWHAPHBIX
coeiMHeHuH, o0muil cnoco0 ux Ha3blBaHUsA. bUHApHbBIE cCOeAMHEHMs: OKCHUIBL, XJIOpUIbl, Cyiabpuasl 1 Ap. CocraBnenue ux ¢popmyi. IlpeacraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIBIN I'a3 U HeralleHast u3BecTb. [IpeacraBureny IeTydux BOJOPOAHBIX COCAMHEHUM: XJIOPOBOAOPO U AMMHUAK.
OcHoBaHMsl, X COCTaB M Ha3BaHUs. PacTBopuMOCTh ocHOBaHMU B Boje. TaOiMua pacTBOPUMOCTH THAPOKCHIOB U coiieil B Boae. IlpeacraBurenn
LIETI0YEH: TUAPOKCUbI HATPUS, KK U Kaiblusa. MHaukatopel. I3MeHeHrne OKpacKku HHAUKATOPOB B IIEJIOYHOM Cpee.
Kucnotsl, ux cocras u Ha3Banud. Knaccudukanus kuciaor. MI3MeHeHne OKpacku HHAMKATOPOB B KMCIOTHOMU cpeie.
Conu xak Mpou3BOJIHbIE KUCIOT U OCHOBaHUU. X cocTaB n Ha3BaHus. PacTBopuMocCTh cosneil B Bojie. Uncthle BemecTtBa U cMecu. [Ipumepsl K UIKHX,
TBEPJBIX U razoodpasHbix cMeceid. CBoWcTBa YHMCTBHIX BewlecTB M cMmecell. Mx coctaB. MaccoBast © oObeMHast JJOJIM KOMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM IOHSITUS «J10JISD.
Pac4yernsie 3axaun. 1. Beiuucinenne MaccoBOi JOJIM BELIECTBA B PACTBOPE II0 M3BECTHOM MAacCe€ paCTBOPEHHOI'O BEILECTBA U MAcCE PACTBOPUTEI.
2. BeruucneHue Macchl pacTBOPSIEMOrO BELIECTBA M PACTBOPUTENS, HEOOXOAUMBIX JUIsl IPUTOTOBJIEHUS OIPEIEICHHON MacChl pacTBOpa C U3BECTHOM
MacCOBOH J0JI€l pACTBOPEHHOTI'O BEILIECTBA.

Tema 4 U3meHnenus, mpoucxoasimme ¢ BemecrBamu (10 uacos)
du3nyecKue sIBICHNS B XUMUU: TUCTHILISALMS, KpUCTAUIN3alllsl, BbIIIapUBaHUE U BO3TOHKA BEIIECTB.
SIBrieHus, CBsI3aHHbIE C U3MEHEHUEM COCTaBa BELIECTBA, — XUMMUYECKUe peakiuu. [Ipu3Haky 1 yClIoBUs NPOTEKAHUS XUMHUYECKUX peakuuil. [lonsTue
00 9K30- U SHAOTEPMHUUYECKUX PEAKIMSIX. 3aKOH COXpPAHEHHs] MacChl BELIECTB. XMUMHUYECKHE YpaBHEHHsS. 3HaU€HHE MHJIEKCOB U KO3((UIIMEHTOB.
CocraBiieHnEe ypaBHEHUN XUMUYECKUX PEAKIUIL.
Tunel XUMHUECKUX peaklnii (10 IPU3HAKY «UHCIIO U COCTAB MCXOHBIX BEILECTB U MPOAYKTOB PEAKIIUM).
PacueTHsble 3agaun. 1. BeluncieHre no XMMHUYECKUM YpaBHEHHUSM Macchl WM 00beMa 10 W3BECTHOM Macce WM 00beMy OJHOIO U3 BCTYMAIOIIUX B
PEaKIIO BEUIECTB MU MPOAYKTOB PEAKIIUHU.

Tema 5 Ilpaktuxkym Ne 1 Tlpocreiimue onepanum ¢ BemecTBaMu (5 uacog)
1. TIpaBuina TeXHUKHM 0€30MaCHOCTH MpH paboTe B XUMUUECKOM kaOuHete. [Ipuembl oOpaieHus ¢ 1abopaTopHbIM 000py10BaHHEM U
HarpeBaTesbHbIMU Npubopamu. 2. HabnroaeHust 3a USMEHEHUSIMH, TPOUCXOSAIINMU € TOpsIILel cBe4OH, 1 UX onucanue. 3.0uncTka 3arpsi3HeHHO I
noBapeHHo# conu. 4. [Ipu3Haku XUMUYECKUX peakuuid. 5. [IpurotoBneHue pacTBopa caxapa u ONpeAeIeHue MacCOBOM 107 €ro B PacTBOPE.

Tema 6 PacTBopenue. PacTBopsbl. CBoOliCTBa PACTBOPOB 3JI€KTPOJHUTOB (16 uacos)
PactBopenne kak ¢usnko-xumuueckuii mporecc. [loHsATHE 00 SMEKTPOTUTHYECKON AMCCOIUAIMH. DIEKTPOIUTHI W HEIIEKTPOIUTHL. MexaHu3m
Aucconranyu 3JCKTPOJIMUTOB C pa3JIMYHBIM TUIIOM XUMHYECKOH cBsa3n. CTeneHn BHCKTPOHI/ITI/ILIGCKOP'I Aucconualnunu. CuIbHBIE U cl1a0bIe OJICKTPOJIUTHI.
OcHOBHBIE TIOJIOKEHUSI TEOPUH DIEKTPOIUTHUECKON auccoruanyu. VoHHbIE ypaBHEHUS PEaKIUil. YCIOBHs MPOTEKAHHs pEaKklUd OOMEHa MEeXIy
AJIEKTPOJIMTAMHU JI0 KOHIIA B CBETE MOHHBIX TIpecTaBieHnii. Kinaccudukarus noOHOB.



Kucnotsl, ux knaccudpuxanus. Juccouuamnust KUCIOT U UX CBOMCTBA B CBETE€ TEOPUU AIEKTPOIUTUUECKOM nucconuanuu. MoJjeKyIspHble U MOHHBIE
YpaBHEHHUs peakuuil KUCIOT. B3aumoaeicTBie KUCIOT ¢ MeTaulaMU. DJIEKTPOXUMHUUYECKUN Psijl HAIIPSDKEHUM MeTauioB. B3aumoeicTBue KUCIOT ¢
OKCHJIaMH METAJUIOB. B3auMozelcTBue KHUCIOT C OCHOBAHHMAMH — DPEaKLMs HEeWTpanu3auuu. B3aumonelictBue kucnor ¢ consmu. Mcenosb3oBanue
TaOIUIIBI PACTBOPUMOCTH JJISl XapAKTEPUCTUKNA XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanusl, ux Kkiaccudukanus. Juccouuanusi OCHOBaHUI M MX CBOMCTBA B CBETE TEOPUHU HJIEKTPOJIMTUYECKOM nucconuanuu. B3zaumoneiictBue
OCHOBAHUH C KUCIIOTaMH, KUCIOTHBIMUA OKCHJAMH M COJIsiIMU. Vcnonp3oBaHue TaOIMIBI pAaCTBOPUMOCTH /ISl XapaKTEPUCTUKA XMMUYECKUX CBOWCTB
OCHOBaHUH. Pa3noxeHne HepacTBOPUMBIX OCHOBAHUH IIPY HATPEBaHUH.

Comun, mx xi1accupuKalyss W JUCCOIMALMUS DPA3IMYHBIX THUIOB coseld. CBoiicTBa coJieii B CBETE TEOPUHU DIEKTPOIUTHYECKOW TUCCOIHALINU.
B3aumopneicTeue cosiell ¢ MeTaUIaMM, YCJIOBHS IPOTEKaHUs 3TUX peakuuil. B3aummopelcTBue coieil ¢ KHCIOTaAMH, OCHOBAaHMSAMH U COJISIMH.
Hcnonb3oBanue TabIUIbl PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O06o0011ieHne cBeleHn 00 okcH1ax, UX KiIacCu(UKaMU U XUMUYECKUX CBOMCTBaX.

I'eneTndeckue psabl METAUIOB M HEMETAIUIOB. ['eHeTndeckas CBsi3b MEKy KacCaMu HEOPraHUYECKUX BELIECTB.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU. OKHUCIUTENb U BOCCTAHOBUTEIb, OKMCIIEHUE U BOCCTAHOBJICHUE.

CocraBieHne ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI METOIOM JIEKTPOHHOIO OajaHca.

Tema 7 IlpakTukym Ne 2 CBoiicTBa pacTBOPOB JIEKTPOJHUTOB (2 uaca)
1.CpoiicTBa KUCIOT OCHOBAHUHM, OKCUIOB U coJiei. 2. Penienne skcriepuMeHTalbHbIX 3a/1a4.

Tema 8. [loBTOpeHue u 00001IeHUe 3HAHUIT Kypca xumuu 8 kiacca (2 yaca)
[ToBTOpEHME MaTepuana 8 Kjlacca — OCHOBHBIX MOHATHUMN, 3aKOHOB U T€OpUi. BBIUMCIIEHNS 10 XUMHUYECKUM YPABHEHUSIM.

9 kJacc

Brenenue. O0mas XapakTepucTHKAa XUMUYECKUX IEMEHTOB U XuMudeckux peaknuid. Ilepuonnueckuii 3axkon u [lepuonnyeckas cucrema
xumudeckunx iementoB . U. MenneneeBa (10 uacos)

XapakTepucTrKa 3JIEMEHTA IO €ro MnojoxkeHuto B [leprnoanyeckoit cucreme xumudeckux snemMeHToB . M. Menaeneesa. CBolcTBa OKCUIOB, KHCIIOT,
OCHOBaHUH U COJIEH B CBETE TEOPUU NIEKTPOIUTUUECKOHN TUCCOLMALIMN U OKUCIEHUA-BOCCTAaHOBIEHM. [I0HATHE O IEPEXOIHBIX AIIEMEHTAX.
AmpotepHocTs. [eHeTHUECKMI psia TepexoaHoro snemenTa. [lepuoanueckuii 3akoH u [lepuoandeckas cucreMa xXumMuueckux snemeHTos 1. U.
MenneneeBa. XuMu4eckas OpraHu3alis )KUBOM 1 HEXUBOW MPUPOIbl. XUMUYECKUIN COCTAB sJIpa, MAHTUHU U 36MHON KOpbl. XMMHYECKHE DIIEMEHTHI B
KJIETKaX JKUBBIX OpraHu3MoB. Makpo- U MUKpoaieMeHThl. O0001IeHe CBeACHUI 0 XUMUYECKUX peakuusax. Kimaccudukanys XuMHuecKuX peakiuil mo
Pa3IUYHBIM PU3HAKAM: «UHUCIIO U COCTAB PEarupyIoLX U 00pa3yIOLINXCsl BELIECTBY, «TEII0BOM A3 PEKT», «HANpaBlIeHHE», KA3MEHEHUE CTEIeH el



OKHCJICHHUS DJICMCHTOB, o6pa3yronmx pe€arupyromue BEIEeCTBa», «(1)333», «HUCITOJIb30BAHUC KATAJIN3aTOpaA». Ilonsarue o CKOpPOCTH XHUMHYECKON
PCaKIHU. (DaKTOpBI, BIIMAIOMIUE HAa CKOPOCTh XUMHUUYCCKHUX peaKquI. KaTannsaTopH M KaTaJins3. I/IHFI/I6HTOpBI. AHTI/IOKCI/II[aHTBI.

Tema 1. Metanawl (14 uacos)

[Tonoxenune merauios B [lepuonnueckoit cucreme xumudeckux 31eMeHToB 1. . MenneneeBa. Merajummyeckast KpUCTaJUIMYECKas peleTKa u
MeTaJUIMYecKast XuMuueckas cBs3b. O0mue gusnueckue cpoiictsa MetauioB. CriaBbl, UX CBOMCTBA U 3HaYeHHE. XMMUYECKHE CBOWCTBA METAJIJIOB KaK
BOCCTAHOBHTEJIEH, a TAK)KE B CBETE UX MOJIOKEHHUS B IEKTPOXHUMUYECKOM PsIly HaNpsDKEHUH MeTayuioB. Kopposus MeTamioB u crmocoOb! 00pbObI ¢
Heil. Mertasiel B mpupoze. O0mmue crnocoObl UX NOIY4YEHUs.

OO01masi XapaKkTepUCTHKA IEJT0YHBIX MeTaLI0B. MeTtaisl B mpupoze. O6mue crocoOs! ux norydenus. Crpoenue aromos. Llenoynsie MeTamisr —
IIPOCTHIE BelecTBa. BaxkHelMe coeAMHEHN ETOYHBIX METAIIOB — OKCHU/bIL, THJIPOKCHU/IBI U CONHU (XJIOPU/bI, KapOOHATHI, CYIb(haThl, HUTPAThI), UX
CBOMCTBA U IPUMEHEHUE B HAPOJHOM XO35MCTBE.

O01mas xapakTepucTHKa 31eMeHTOB I1aBHoi noarpynns! II rpynnel. Ctpoenne aromos. Illeno4Ho3eMenpHble METaIbl — IPOCTHIE BEILIECTBA.
Baxuelimme coeMHEHUS EI0YHO3EMETbHBIX METAJUIOB — OKCH/IbI, THIPOKCHUIBI U COJHU (XJIOPUIBI, KApOOHATHI, HUTPATHI, CYIb(harsl, hocdarsr), ux
CBOMCTBA U IPUMEHEHUE B HAPOJHOM XO3SHCTBE.

Amomunmii. CtpoeHue aroma, (pu3ndecKue U XMMUYECKHE CBOWCTBA MPOCTOro BemecTBa. CoeMHEHNs aTIOMUHUS — OKCU U TUJPOKCH]I, HX
am@oTepHbIit XapakTep. Baxxnelmue conu antoMunus. [IpuMeHeHre antoMUHUS U €ro COeTUHEHUH.

Keneszo. Ctpoenue atoma, pu3ndecKkue 1 XUMUYECKUE CBOMCTBA MPOCTOTO BellecTBa. [ eHeTHYecKue psiibl Fe*? uFe
Baxneitmue conu xene3a. 3HaueHUE kelie3a U €ro COSTUHEHUM SISl IPUPOJIBI K HAPOJIHOTO X035 CTBA.

+3

Tema 2. IIpaktuxkym 1. CBoiicTBa MeTaJUIOB M MX COeIMHeHUI (3 uaca)

1. OcymiecTBiaeHue IEMOYKH XUMUUECKUX TPEeBpallieHuid MeTaioB. 2. [lomyueHne u cBOWCTBa COEAMHEHUN METAJIIOB.
3. Pemnienue skcneprMeHTaIbHBIX 33/1a4 Ha PACIIO3HABaHUE U MOIYYE€HNE COETUHEHUI METaJlIOB.

Tema 3. Hemeranawl (24 uaca)

OO01as xapakTepucTUKa HEMETAIIJIOB: MosokeHue B [lepuonnyeckoit cucreme xumuueckux aneMmenTos [1. . MenneneeBa, 0COOEHHOCTH CTPOEHU ST
aroMoB, anekTpooTrpuuarensbHocTs (20), paa 0. Kpucramimiyeckoe CTpoeHHE HEMETAIOB — MPOCTHIX BEIIECTB.

Annorponus. duznyeckue cBoiicTBa HeMeTaioB. OTHOCUTENBHOCTh OHATUN «METaJUD» U «HEMETAIID».

Bonopoa. Ilonoxenne Bogopona B Ilepuonnueckoit cucreMe xumuueckux amemeHTos /1. . Menneneesa. CtpoeHue aroma U MoJieKyisl. usnueckue
1 XMMHUYECKHE CBOMCTBA BOIOPO/IA, €T0 MOJIyYeHHE U IIPUMEHEHHE.

Bona. Ctpoenue monexynbl. BonopogHas xumudeckas cBsi3b. @U3HUeCKue CBOMCTBA BOJbI. AHOMAJIWU CBOMCTB BOMBI. [ HaApOodUIbHbIE 1
rusipooOHbIE BeleCTBa. XUMHUECKUE CBOICTBa Bozbl. KpyroBopot Bozb! B mpupoae. BomoouncTka. Aspatiust Bojibl. BeITOBBIE (PUIBTPHI.
MunepanbHbie Bozibl. JlucTuiipoBaHHast Bojia, €€ MoIy4eHue U IpUMEHEHHe.



O0mas xapakTepucTHKa rajoreHoB. CtpoeHue aromoB. IIpocTblie BelecTBa 1 OCHOBHbBIE COEIMHEHUS I'aJIOTEHOB, UX CBOICTBA.

Kparkue cBenenus o xiope, Opome, ¢prope u iozne. [I[pumMeHenne raloreHoB U MX COSIMHEHHI B HAPOIHOM XO3SHCTBE.

Cepa. CtpoeHue aroma, aJl7IOTPOIHUs, CBOMCTBA U MpUMEeHEHHE pomOndeckoi ceprl. Okcuapl cepsl (IV) u (VI), ux momydyeHue, CBOWCTBa U
npuMeHeHne. CepHasi KUCIIOTa U €€ COJIM, UX IPUMEHEHHE B HAPOAHOM X03s1iicTBe. [Ipon3BOACTBO CEPHOM KUCIOTHI.

A3o0t. CTpoeHHe aToMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOIO BEIECTBA. AMMMAK, CTPOCHHE, CBOICTBA, MolydyeHue U npumeHeHne. Conu aMMOHUS, UX
cBoiicTBa u npumenenue. Okcuapl azota (I11) u (IV). A3oTHas Kucnora, ee CBOWCTBa U MpUMeHeHne. HUuTparsl 1 HUTPUTHI, TpobIeMa UX COAep KaHus B
CEJIbCKOXO35IICTBEHHON MPOAYKLINHU. A30THbIE Y10OpEHHUSL.

®ocdop. CtpoeHue aroma, aJTIOTPOIHS, CBOMCTBA Oerroro u kpacHoro docdopa, nx npumernenne. OCHOBHBIE coemHeHUs: okcua Gocdopa (V) u
oprodocdopHas kucnora, pocharsl. Dochophsle ynodpenus. Yriaepoa. CtpoeHue aroma, aljloTpONHs, CBOWCTBA MOAU(PHUKALMNA, TIPUMEHEHHE.
Oxcuner yrnepona (I1I) u (IV), ux cBoiictBa u npuMmenenune. KapOoHaThI: KaJbIUT, CO/a, OTAI, MX 3HAYCHHUE B IIPUPOJIE U KU3HH YETIOBEKA.
Kpemunii. CtpoeHue aroMa, KpUCTAJUIMYECKUI KpEMHUH, ero cBoiicTBa U mpuMeHeHune. Oxeu kpemuus (IV), ero npuponHblie pa3HOBUIHOCTH.
Cunukarsl. 3Ha4YeHHE COeAMHEHUH KpeMHHUS B %KMBOM U HEXUBOM npupoze. [IoHsATHE 0 CHIIMKATHON TPOMBIIIICHHOCTH.

Tema 4. IIpaktukym 2. CBoiicTBa coequHeHUii HeMeTaI0B (3 uaca)

1. Pemenne sxcnepuMeHTaIbHBIX 3a1a4 1o Teme «lloarpynna kucnopoaay. 2. Pemenue skciepuMeHTalIbHbBIX 3a1a4 1o Teme «[loarpynmnel azorta u
yraepoaay. 3. Ilomydenue, cobupanue u pacrio3HaBaHHE Ta30B.

Tema 5. Kparkue cBeieHusi 00 oprannyeckux coeJMHeHUsX (4 uaca)

Heopranuueckue n opraHnueckue BEUIeCTBa.

VYrieBonopoasl. MertaH, 3TaH, ponaH Kak NpeaebHble YIIIEBOJOPOAbl. DTUIIEH U alleTHIIEH KaK HenpeAeabHble (HEHACHIILIEHHBIE) YITIEBOAOPOIBI.
I'openue yrineBonoponoB. KauecTBeHHbIE peakliuu Ha HEMIpeleabHbIe coeIMHEeHNs . Peakum 1eruipupoBaHusl.

Kucnoponconepxaiune opraHM4ecKie COEIMHEHU. DTUIIOBBIN cUpT. TpexaToMHBINM criupT miniepuH. KayecTBeHHas peakiiysi HA MHOTOAaTOMHBIE
CHUPTHL. YKCYCHasi KUCIIOTa KaK MPEICTaBUTENH Kjlacca KapOOHOBBIX KUCIIOT.

A3zoTcoaepxaliye opraHMueckue coeluHeHusl. AMUHOTpyInna. AMUHOKHUCIOTHL. benku (MpoTenHsl), X GYHKIHMH B )KUBBIX OPraHU3MaXx.

Tema 6. O000IeHHe 3HAHUI IO XMMHHU 32 KYPC OCHOBHOI# K0JIbL. [1oAroToBKa K rocyiapcTBeHHOH UTOroBOM arrectauuu (9 uacos)

[Tepuognueckuii 3akoH u [lepuonnueckas cucremMa xumudeckux 3meMeHToB J[. . MenaeneeBa. @u3n4yecKuil CMbICT TOPSIKOBOTO HOMEpPA AJIEMEHTA,
HOMEPOB ME€PUOJIa U TPYNIbl. 3AKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB M UX COEIMHEHHUH B IEPUOAAX U IPyMHIax B CBETE MPEACTABICHUM O
CTPOEHUH ATOMOB JJIEMEHTOB.

3HaueHune DEPpUOANICCKOTO 3aKOHaA. BI/II[I)I XUMHYECKHUX CBS3CH U THIIBI KPHUCTATNIMYCCKUX PECHICTOK. BzanmocBs3b CTPOCHHA U CBOICTB BC€HOICCTB.
Knaccmbnxaunﬁ XUMHNYCCKHUX peaKuHﬁ 110 PAa3JIMYHBIM IIPpHU3HAKAM (‘lI/ICHO " COCTaB pCarupyromux u 06pa3y10mnxcsi BCHICCTB; HAJIMYUC T'PAHUILIBI



pazznena ¢a3; TernoBoil 3hdexT; u3MeHeHne CTerneHel OKMCIeHNUs aTOMOB; HCIIOJIb30BaHUE KaTalln3aropa; HampasieHue nporekanus). CKopocThb
XUMHUYECKHUX peakiuil u pakTopsl, Biustomue Ha Hee. OOpaTuMOCTh XUMUYECKUX PEAKIM U CIOCOOBI CMEIIEHUS XUMHYECKOTO PaBHOBECHSI.

HpOCTbIG " CJIOKHBIC BCIICCTBA. Metamisl 1 HeMeTauisl. I eHeTu4ecKue pAAblI METAJlJIa, HCMETAJlJIa U IIEPCXOAHOI0 MCTAaJlJIa. OKCI/IHBI u
TUAPOKCUAbBL (OCHOBaHI/IH, KHCJIOTHI, aM(i)OTepHBIe FI/I,Z[pOKCI/II[BI), comm. Ux COCTasB, KJ'IaCCI/I(bI/IKaI_[I/IH u O6H_[I/Ie XHUMHYECKHE CBOMCTBA B CBETE
TCOPHUU BHCKTpOHHTH‘ICCKOﬁ Jucconranuu.

3. TemaTnueckoe IJIAHUPOBAHNE VIEOHOr0 Kypca XUMuM 8 Kjiace
(2 yaca B HeJxeJ10, 001IIee YHCJI0 YACOB O Kypcy 68)

Ne N3 Hux
n/n HanmeHoBaHMe TeMbl Bcero yacos IIpakTHYeckue KonrpoJibHebie
padoThI padoThI
1. | Benenue 4
2. | Tema 1. 10 K.p. Nel
ATOMBI XUMHUYECKUX JIEMEHTOB
3. | Tema 2. 7
IIpocTele BemecTra
4. | Tema 3. 12 K.p. Ne2
CoelMHEeHNs XUMHYECKHUX 3JIEMEHTOB
5. | Tema 4. 10 K.p. Ne3
N3meHeHus, npoucXosIye ¢ BeIeCTBaMU.
6. | Temas5. 5 5
[TpaxkTrkym Nel
IIpocreiimume onepanuu ¢ BEMECTBAMH.




7. | Tema 6. 16 K.p. Ne4
PactBopenue. PactBopsl. CBOICTBA paCTBOPOB AJIEKTPOIUTOB.
OKuCINTEIBHO-BOCCTAHOBUTEINIbHBIE PEAKLIUU
8. | Tema 7. 2 2
[TpakTukym Ne2
CBoiicTBa 3JIEKTPOJIUTOB.
9. | Tema 8. [loBTOpeHue u 06001IeHNE 3HAHUHN Kypca XUMUHU 8 2
KJlacca
Hroro 68 7 4
TemaTHyeckoe JIAHUPOBAHME YYEOHOI0 Kypca Xumuu 9 kiace
(2 yaca B Hee110, O0LIIEE YMCJIO YACOB 110 Kypcy 68)
Ne N3 Hux
n/n HaunmenoBanue TemMbl Bcero yacos IIpakTnuyeckune Konrpoabnsbie
padoThl padoThI
1. | Beenenue. OOmias xapakTepucTHKa XUMUUYECKHX 3JIEMEHTOB U
XUMHUYECKHX peakuui. lleproanyecknii 3aKkoH 1 11 K.p. Nel
[lepuonnyeckas cucreMa XUMHUYECKUX JIEMEHTOB
. . MennieneeBa
2. | Tema 1. Metamnbl 14 K.p. Ne2
3. | Tema 2. [Ipaktukym 1. CBOICTBa METAJUIOB U UX COCIUHEHUM 3 3
4. | Tema 3. Hemeramsl 24 K.p. Ne3
5. | Tema 4. [Ipaktukym 2. CBOMCTBa COEAMHEHUI HEMETAIITIOB 3 3
6. | Tema 5. Kparkue cBeieHus1 00 OpraHMYECKHX COEAUHEHHIX 4




Tema 6. O0001IeHHE 3HAHUH IO XUMUH 32 KypC OCHOBHOM
miKkosibl. [loAroToBKa K rocy1apcTBEHHOM UTOrOBOM aTTecTaluu

K.p. Ne4

HToro

68




