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PABOYAS ITPOTPAMMA
II10 XHUMHHU
8-9 xiaccel

Pabouvas mporpamMmMa 1o XMMHUU MIOCTPOCHA HA OCHOBE (PYHIaMEHTAIBHOTO S/Ipa COJIEPIKaHMsI OCHOBHOTO
obrmiero oOpa3oBaHus, TpPeOOBaHMIA K pE3yJIbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTpaMMBbl
OCHOBHOT'O 00111eT0 00pa3oBaHusi, TPEOOBaHUI K CTPYKTYpPE OCHOBHOW 00pa30BaTeIbHOI MPOTrpaMMbl
OCHOBHOTI'0 001IIer0 00pa3oBaHus, NponucaHHbIX B DenepaabHOM roCyapCTBEHHOM 00pa30BaTeIbHOM
CTaH/IapTe OCHOBHOTO 00I11ero o0pa3oBaHus, a Takke KoHIenmu 1yX0BHO-HPaBCTBEHHOTO Pa3BUTHS U
BOCIIMTaHHUs rpaxaanuaa Poccun.

[IpenogaBanue yaeOHOTO Kypca « XMMHUU» B OCHOBHOM IIKOJIE OCYIIECTBIISIETCS B COOTBETCTBUH C
OCHOBHBIMH HOPMATUBHBIMH JIOKYMEHTAMH U HHCTPYKTUBHO METOAUYECKUMHU MaTEpUaIaMu:

3axoH Poccuiickoit ®denepanuu «O6 odpazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012r. Ne273-D3;

®denepalibHBIN rOCYAapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO 0011Iero 00pa3oBaHus,
yTBEpKACHHBIM TpukazoM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «O06 yTBEepk AeHNUU U BBEJICHUU B
neiictue enepansbHOTO rocy1apcTBEHHOT0 00pa3oBaTEIbHOIO CTAaHAApTa OCHOBHOTO OOIIETO
oOpasoBaHus» (B pel. npukaza MunoOpuayku Poccun ot 29.12.2014 Nel644)

Xumus. Paboune nporpammsl. [lpenmernas munus yueonukos O. C. 'abpuensna, U. I'. Octpoymosa, C. A.
CrnankoBa. 8—9 kiaccel: yaeOHOe mocooue it 00meodpa3zoBaTeNbHbIX opranu3amuii / O. C. ['abpuensH,
C. A. CnagkoB — M.: Tlpocsemienue, 2018 roxu.

YUEBHO-METOJMYECKOE OBECITEYHEHUE
VMK «Xumus. 8 kiacce»

I"abpuensu O. C. Xumus. 8 kiacc: yueOHUK /Ui o01eoOpa3oBatenbHblx opranuzanuii / O. C. 'abpuensH,
N.T. Octpoymos, C. A. CnankoB. — M.: IIpocsemenue, 2019

INabpuensu O. C. Xumus. Metoaudeckoe mocodue 1ist § kiacca yuedbHoe mocodue st
obmmeoOpa3zoBarenbHbIx opranuzanuii / O. C. I'abpuensn, U. B. Akcénona, 1. I'. OctpoymoB. — M.
IIpoceemenue, 2019

I'a6bpuensan O. C. Xumus. COOpHMK 3a/1a4 ¥ yIpaxxHeHUH. § kiiacc: yueOHoe nmocodue s
obmmeoOpa3zoBarenbHbIx opranuzanuid/ O. C. I'abpuensn, U. B. Tpury6uak M.: [Ipocsemenue, 2019

O.C.T'abpuensn,I1.H., bepe3kun,A.A.YuakoBa KoHTpobHBIE U TPOBEPOUHBIE PAOOTHI. 8
knacc.IIpocsemenne 2018 rog

YMK «Xumus. 9 knacey

Ia6puensa O. C. Xumust. 9 kinace : yaeOHHK Ji1s 001IeoopazoBaTebHbIX opranu3amuii / O.  C.
INabpuensn, U. I'. Octpoymos, C. A. Cnankos. — M.: IIpocsemienue, 2019

Ia6puensu O. C. Xumust. MeToaudeckoe mocodue uist 9 kinacca: yaeo. mocobue s
obmeobpaszoBarenbHbix opranuzanuii / O. C. 'abpuensH, U. B. Akcénosa, . I'. OctpoymoB. — M.:
[Ipocsemenue, 2019



O.C.T'abpuensn,I1.H., bepeskun,A.A.YmakoBa KoHTposibHBIE U TPOBEPOYHBIC PAOOTHI. 9
kinacc.IIpocsemenne 2018 roxa

[IpenMeTHBIE PE3YIBTATHI:

BrllyCKHHMK Hay4duTCs:

XapaKTepu30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOICHUE ,M3MEPEHNUE, SKCIICPUMEHT;

OIMCHIBATh CBOMCTBA TBEP/BIX, KHUIKHUX, FA3000pa3HBIX BEIIECTB, BHLACTSSA UX CYIIECTBCHHbIC TPU3HAKH;

PaCKpbIBaTb CMBICI OCHOBHBIX XUMHYCCKUX MMOHATHH «aTOM»,«MOJICKYJIa», «XUMUYECKUH JJICMCHT»,
«IIPOCTOE BEUIECTBO», KCIOKHOEC BCIICCTBO», «BAJICHTHOCTL», «XUMHNYECCKasA pCaKIuA», UCII0JIb3Yys
3HAKOBYIO CUCTCMY XUMUH,

PacKpbIBaTh CMBICIT 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOMN
TEOpUH;

pa3nuyaTth XMMUYECKUE U (pU3NUYeCcKUe SBICHUS;

Ha3bIBaTh XUMUYECKUE DJICMEHTHI;

OIIPEAETSTh COCTAB BELIECTB 10 UX (hopmynam;

OIIpEAEIATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COEITUHEHUSX;
OIPENeJIATh TUIl XUMUYECKUX PEaKIIHA;

Ha3bIBaTh IPU3HAKU U YCJIOBHSI IPOTEKAHUS XMMUYECKUX PeaKIuii;

BBIABJIATH ITPU3HAKHW, CBUACTCIIBCTBYIOIHE O IPOTCKAHUN XUMHYECKOM PC€aKnu IMpu BBINIOJIHCHUU
XUMHNYCCKOI'O OIIbITA,

COCTaBJISITH (POPMYITbI OMHAPHBIX COCTMHECHHUI;

COCTaBJISITh YPABHEHUS] XUMHUECKUX PEAKIIHIA;

coOI0AaTh MpaBuiia 6e30MacHoi paboThI P MPOBEIEHUH OTIBITOB;
MOJIb30BaThCs 1a00PATOPHBIM 00OPYJOBAHUEM U TIOCYAOH;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChI BEIIECTB;
BBIYHUCIISITH MACCOBYIO JIOJIO XUMUYECKOTO AJIeMEHTa 1o (popMyIie COeTMHEHUS;

BBIUUCIIATH KOJIMYECTBO, 00BEM UITM MaccCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce PeareHTOB WU
MIPOJYKTOB PEAKIUY;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa M BOJIOPOAA;
MOJIy4aTh, COOMPATh KUCIOPOI U BOJIOPO;

pacmo3HaBaTh ONBITHBIM IMyTEM ra3000pa3HbIe BEIIECTBA: KHUCIOPO, BOJAOPO/;

pacKkpbIBaTh CMBICI 3aKOHA ABOTaIpoO;

PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOH 3(PPEKT peakiiumn», «MOJSIPHBINA 00BEMY;



XapaKTepu30BaTh (PU3NUECKHE U XUMUUECKUE CBOICTBA BOJIBI,

PacKpbIBaTh CMBICII IOHATHUS «PACTBOP;

BBIUUCIIATH MACCOBYIO JOJII0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIEHHON MacCCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBATh COEAMHEHUS U3YUYEHHBIX KJIaCCOB HEOPTaHUYECKUX BELIECTB;

XapaKTEePU30BaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBaHHIH, COJICH;

ONpeaesaTh NPUHANIECKHOCTh BELIECTB K OIIPENEIECHHOMY KJIACCY COEAMHEHUM;
COCTaBJIATh (POPMYJIBI HEOPTAHUUECKUX COSAMHECHUI N3YYCHHBIX KIIACCOB;

MIPOBOJIUTH ONBITHI, TOJTBEPKAAOIINE XUMUUYECKHUE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTaHUYECKHUX
BCIIECTB;

pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KUCIOT U WIEI0YEH O M3MEHEHUIO OKPACKU MHIMKATOPA;
XapaKTEepPU30BaTh B3aMMOCBS3b MEX]y KJIaCCaMU HEOPTraHUYECKUX COEIMHEHMUI,
packpsiBaTh cMmbich [lepuoguueckoro 3akona JI. 1. Menaeneena;

OOBSICHATH (PU3UIECCKHI CMBICIT aTOMHOTO (TIOPSIIKOBOT0) HOMEpa XUMHUYIECKOTO JIEMEHTa, HOMEPOB
rpYIIbL U niepuoa B nepuoandeckon cucreme . . Menneneesa;

OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS CTPOSHHSI aTOMOB, CBOIMCTB JIEMEHTOB B TIpeeiax MaJlbIx
IIEPUOJIOB U IVIABHBIX ITOATPYIIIL;

XapaKTCPU30BaTh XUMHYCCKUC JICMCHTBI (OT BOaOpOaa o0 KEU'II;III/I?[) Ha OCHOBC UX IIOJIOKCHUS B
nepuoandeckoi cucreme Jl. . MenneneeBa u 0cOOEHHOCTEN CTPOECHUS UX ATOMOB;

COCTAaBJISITh CXEMBI CTPOCHHUS aTOMOB TIepBbIX 20 311eMeHTOB nieproanyeckoi cucremsl Jl. Y. Menpaeneesa;
PacCKpbIBaTh CMBICI MOHATHM: «XUMUYECKasl CBSI3b)», «IJIEKTPOOTPHUIATEIBHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTD (DU3MUECKUX CBOMCTB BELIECTB OT THIA KPUCTATTUYECKON PEIIETKH;
OTIPENIEIATh BUJl XUMHUYECKOM CBSI3M B HEOPTAHUYECKUX COCTUHEHUSX;

M300pakaTh CXEMbI CTPOEHHUS MOJIEKYJI BEIIECTB, 00pPa30BaHHBIX PA3HBIMU BUJIAMU XUMUYECKHUX CBSI3EH;

PACKpPBIBATE CMBICII MMOHSTHM «HUOH»,KKATUOH», KAHUOH» ,<QJICKTPOJIHUTHID», «HEC
QJICKTPOJIUTBD,«QJICKTPOJIUTHICCKAA
Jucconuanusy, KOKUCINUTEID», KCTEIICHBOKUCICHUA ), (BOCCTAHOBUTECIIb», COKHCIICHHUEC), K(BOCCTAHOBJIICHHUC)),

OMPEACIIATh CTCIICHL OKUCJIICHUA aTOMa 3JICMCHTA B COCITMHCHHUH
PaCKpBIBATH CMBICII TCOPHUU BHCKTpOHHTHqCCKOﬁ JAUCCOIMAIIH;
COCTAaBJISITb YPABHCHUA BHCKTpOHHTH‘{CCKOﬁ JUucconuanyu KucCJaorT, meﬂoqeﬁ, COHCﬁ;

OOBSACHSTH CYIITHOCTH TPOIECCa MIEKTPOTUTHIECKON AUCCOIMAIINH U PEAKIIN HOHHOTO OOMEHa;



COCTaBJISITh TOJIHBIE U COKpAIlIEHHbIE HOHHBIE ypaBHEHUS peaklnii 0OMeHa;

OTIpeEISATH BO3MOKHOCTD IMMPOTEKAHUS PEaKIuii HOHHOTO OOMEHa;

MPUBOJUTH PEAKIINH, TOATBEPKAAIOIINE KAUYECTBEHHBIN COCTAB PAa3JIMUHbBIX BEIIECTB;
ONPEIEIATh OKUCITUTENh U BOCCTAHOBUTEIIb;

COCTABJISITh YPaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI;

Ha3bIBaTh (PaKTOPBHI, BIUSIONIUE HA CKOPOCTh XUMUYECKOM peaklnu;

KJIACCU(UIIUPOBATh XUMHUYECKHE PEAKIIUHU IO PA3IMYHBIM ITPU3HAKAM;

XapaKTEepPU30BaTh B3aMMOCBSI3b MEX]ly COCTaBOM, CTPOCHHEM M CBOMCTBAMU HEMETAJIIOB;

MPOBOJIUTH OMBITHI MO MOTYYEHUIO, COOMPAHUIO M U3YYCHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEIECTB:
YIJIEKUCIIOTO ra3a, aMMHaKa;

paciio3HaBaTb OIIBITHBIM HYTGM F33006p33HH€ BCIICCTBA: YFJ'IGKI/ICJIHﬁ ra3 1 aMMHaK,
XapaKTCPU30BaTh B3aNMOCBA3b MCKY COCTABOM, CTPOCHUCM U CBOMCTBaMH MCTAlJIOB,

Ha3bIBATb OPraHUYCCKUC BCIICCTBA 110 UX (I)OPMYJ'IC: MCTaH, 9TaH, 9THJICH, MCTAHOJI, 9TaHOJI, INIMICPUH,
YKCYCHas KHUCJIOTAa, aMHUHOYKCYCHasl KUCJIOTa, CTCApUHOBAA KUCIIO0TA, OJICMHOBAA KHUCJIOTA, I'NIFOKO34,

OIICHUBATH BIMSIHUE XUMUYECKOTO 3arpsi3sHEHUST OKPYIKAIOIIEH CpeIbl HA OPTraHU3M YeJIOBEKa;
rPaMOTHO OOpaIiaThCs C BEIIECTBAMHU B MIOBCETHEBHOM KU3HH;

OnpCaACIATL BOSMOKHOCTD ITPOTCKAHUS peaKHI/Iﬁ HCKOTOPLBIX HpeHCTaBHTeHeﬁ OpraHN4YC€CKHX BCIICCTB C
KHUCJIOPOAOM, BOOAOPOAOM, METAJZIAaMU, OCHOBAHUSAMM, I'aJIOTCHAMMU.

BLIHyCKHI/IK TOJIYUYUT BO3BMOXKXHOCTb HAYYUTBHCS:

BBIIBUT'ATh U ITPOBEPATH SKCIICPUMCHTAJILHO T'HIIOTE3bl O XUMUYICCKUX CBOMCTBAX BEIIIECTB Ha OCHOBE UX
COCTaBa U CTPOCHUH, UX CIIOCOOHOCTH BCTYIIaTh B XUMUYCCKHUEC PCAKIINU, O XapaKTEpC U NPOAYKTAX
Pa3JIMIHBIX XUMHUYCCKUX peaKHHﬁ;

XapaKTCPU30BaTh BCIICCTBA IO COCTABY, CTPOCHUIO U CBOI\/'ICTBaM, YCTAHABJIMBAKOT IIPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY JAaHHBIMU XapAKTCPUCTUKAMHU BCIICCTBA,

COCTAaBJISITh MOJICKYJIAPHBIC U ITOJIHBIC HOHHBIC YPABHCHUA 110 COKpaH_IéHHLIM HOHHBIM YPABHCHUIM;

IMPOTrHO3UPOBATH CIIOCOOHOCTE BCIICCTBA NPOABJIATE OKUCIUTCIBHBIC NI BOCCTAHOBUTCIIBHBIC CBOICTBA C
y4€TOM CTEIEeHEW OKUCIICHUS 9JICMCHTOB, BXOIAIIHUX B €I'0 COCTAaB,

COCTAaBJISATb YPAaBHCHUSA peaKHI/II\/’I, COOTBCTCTBYIOIIUX ITOCICAOBATCIIBHOCTHU HpeBpaHIeHPII)’I HCOPraHN4YCCKUX
BCIICCTB Pa3JIMUYHBIX KJIACCOB;

BBIJIBUT'AaTh U MTPOBEPATH SKCIICPUMCHTAJIBHO THITIOTE3EI O pE3YyJIbTaTax BOS)IeI\/'ICTBI/If{ Pa3IUYHBIX q)aKTOpOB
Ha UBMCHCHHUEC CKOPOCTU XHUMHYISCKOM PCaKIuun;

WCIIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS JIJIS1 DKOJIOTMYECKH TPAMOTHOTO TIOBEICHHS B OKPY KaIOIIEH cpenie;

HUCIIOJIB30BaTh HpI/I06peTéHHBIe KIITFOYCBBIC KOMIICTCHIIUHA TTPH BBIITIOJIHCHHUU ITPOCKTOB U y‘-IC6HO-
HCCICO0BATCIIbCKUX 3aaay 110 U3YYCHUIO CBOI\/'ICTB, crmoco0oB MOJIYYCHUA U paCliO3HaBaHU BCIICCTB,



00BEKTUBHO OLCHUBATH I/IH(bOpMaHI/IIO 0 BCHIECTBaX U XUMHUUYCCKUX ITPOIECCaX,

KPUTHYECKH OTHOCHUTBHCS K TICEBIOHAYYHOU MH(POPMAIINHU, HEIOOPOCOBECTHOM PEKIIaMe B CPENICTBAX
MaccoBoi nHMOpMaIUu;

OCO3HaBaTh 3HAYCHUC TCOPCTUICCKUX 3HAHUH 110 XUMHU JIIA HpaKTI/I‘ICCKOf/’I JACATCIIBHOCTH YCJIOBCKA,

CO3/IAl0T MOJICITM M CXEMBI JUIS PEIIeHUs yUeOHBIX U MMO3HABATENIBHBIX 33/1a4; IOHUMATh HEOOXOUMOCTh
COOJTFOICHUS TIPEANUCAHUH, PEATIaraeMbIX B MHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JICKAPCTB, CPEICTB
OBITOBOI XUMUH.



B cucreme ectecTBeHHOHay4yHOr0 00pa30BaHUS XUMMSI KaK y4e€OHBIH TpeIMeT 3aHUMaeT BaKHOE
MECTO B [TO3HAHUU 3aKOHOB IPUPOBI, (OPMUPOBAHMH HAYYHON KapTUHBI MHpA, CO31aHUU
OCHOBBI XUMHUYCCKHX 3HaHI/II71, HCO6XOI[I/IMBIX JJIsL HOBCGI[HGBHOP’I JKU3HH, HABBIKOB 310POBOI'0 U
0€30MacHOro JUId 4eI0BeKa U OKpYKalolleil ero cpeasl 00pa3a *KHU3HHU, a TAKKE B BOCHIUTAHUH
JKOJIOTUYECKOU KYJIBbTYpPHI.

YCnenrHoCcTh U3yueHusl XUMUH CBSI3aHA C OBIIAJICHHEM XUMUYECKHUM SI3BIKOM, COOJTIOICHUEM
MpaBmJI OE30MaCHOM paOOThI MPHU BBIMOJHEHUH XUMUYECKOTO IKCIIEPUMEHTA, OCOSHAHHEM
MHOT'OYHUCJIEHHBIX CBA3€H XUMHUH C IPYTUMHU MIPEAMETAMU LIKOJIBHOTO Kypca.

[TporpammMa BKJIIOYaET B c€0s1 OCHOBBI HEOPTaHUYECKOM U OpraHuvecKoi xumuu. 1 maBHOM naeen
IPOTPaMMBI SBIISIETCA CO3/1aHue 0A30BOI0 KOMILIEKCA OTIOPHBIX 3HAHHUI IO XMMUH, BHIPAKEHHBIX
B (hopMe, COOTBETCTBYIOILEH BO3pacTy 00ydaroLIuxcs.

B COACPIKAaHNU JAaHHOTI'O KypcCa IMPEACTaBJIICHBI OCHOBOIIOJIAratomue XUMNYCCKUC TCOPCTUUCCKUC
3HAaHUA, BKIIIOYAIOMUEC U3YUCHUC COCTaBa U CTPOCHUA BCUICCTB, 3aBUCUMOCTH UX CBOMCTB OT
CTPOCHU, ITPOTHO3UPOBAHUC CBOMCTB BCIICCTB, UCCIICAOBAHHUC 3aKOHOMepHOCTeﬁ XUMHNYCCKHX
npeBpameHHﬁ u HYTeﬁ YHIpaBJICHUA UMHU B LICJIAX ITOJYUCHUSA BCUICCTB U MATCPUAJIOB.

TeopeTnyecKkyro OCHOBY U3yUYEHHSI HEOPTAHUYECKOW XUMHUH COCTABJISIET AaTOMHO-MOJIEKYJISIPHOE
yuenue, [lepuoanueckuii 3akon /[.M1. MenneneeBa ¢ KpaTKUMHU CBEICHUSAMU O CTPOCHUHU aTOMA,
BHJIaX XUMHYECKOU CBSI3U, 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUUECKUX PEaKILIHil.

B u3ydenun kypca 3HaUUTENIbHASI POJIb OTBOJUTCS XMMHUYECKOMY IKCIIEPUMEHTY: TTPOBEACHHUIO
MPAKTUYECKHUX U TaOOPATOPHBIX pabOT, OMUCAHUIO PE3YIbTATOB YYEHUYECKOIO HKCIIEPHUMEHTA,
COOJIIOZICHUIO HOPM U MIPaBHII 0€30MacHOl paboThl B XUMUYECKOM Jab0opaTopuu.

Peanuzanus g1aHHO porpaMMbl B IIpoIiecce 00yUYEeHHsI MTO3BOJIUT 00YJarOIIUMCS YCBOUTD
KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIMH U MIOHATh POJIb U 3HAUEHHE XUMUHU CPEIU IPYTUX HAYK O
PUPOJIE.

Wzydenue npenmera « XUMHUS» B 4aCTH GOPMUPOBAHUS y 00YUAIOIINXCS HAYIHOTO
MHUPOBO33PEHUS, OCBOESHUS OOIICHAYUYHBIX METOIOB (HaOII0ACHHE, U3MEPEHHE, YIKCIIEPUMEHT,
MOJICJTMPOBAHUE), OCBOCHHUS MPAKTUYECKOTO MPUMEHEHHUsI HAyYHBIX 3HAaHUI OCHOBAHO Ha
MEXTMPEAMETHBIX CBSI3SIX ¢ penMeramu: «buonorusy», «'eorpadus», «cropus»,
«Jluteparypay, «Marematnka», «OCHOBBI O€30ITACHOCTH KU3HEICATSIILHOCTHY, «PyCcCKmii
SI3BIKY», «DU3HKa», « IKOIOTHIY.

Xumusg 8 Kiacc
(68uacos, 2 yaca B HeZIeNIO)
HavanpHbIe TOHATHS U 3aKOHBI XUMHH.

Tena u BemectBa. CBONCTBA BEMIECTB. DTAJIOHHBIE (PU3HYECKUE CBOMCTBA BElIeCTB. MaTepuaib
¥ MaTepuaiioBeieHne. Poins XuMun B )KM3HU COBpEeMEHHOTO o01iecTBa. OTHOIICHHE O0IIECTBA K
XUMHHU: XeMOPUITHS U XeMOPOoOHsL.



Mertoap! uzydenust xumun. Habmonenne. Dxcriepument. MonenupoBanue. Mojenu
MaTepI/IaJIBHble 1 3HAKOBBIC NJIN CUMBOJIBHBIC.

I"a3b1. XKuakoctu. TBépabie BemiecTBa. B3anmHbie nepexo/ibl MEXKAY arperaTHbIMU COCTOSHUSAMHU
BEIIIECTBA: BO3TOHKA (CyOIMMAIiusl) U ecyOInManus, KOHACHCAIUS U UCIIapeHue,
KPUCTAJUTU3ALIUS U TIJIaBJICHUE.

®uznyeckue sBieHUs. YnucTele BeniecTBa U cMecu. [ OMOreHHbIe U reTeporeHHble cMecu. Cmecu
ra3zoo0paszHble, xKuaKue u TBEpAbIe. CriocoOBI pa3AeeHus: CMecei: eperoHKa, win
JTUCTUIIIALMS, OTCTauBaHKue, PHIBTPOBAHNUE, KPUCTAJUIM3ALINS WK BhIIIapUBaHUE.
Xpomarorpadus. [Ipumenerne 3Tux crnocodoB B 1a00paTOPHOI MPAKTHKE, HA IIPOU3BOCTBE U B
OBITY.

XuMuyeckue 3JeMEHTbl. ATOMBI U MOJIEKYJIBI. [IpocThlie U c10HBIE BellecTBa. AJUIOTPONUS Ha
npumepe kKucnopoga. OCHOBHBIE ITOJIOKEHHS aTOMHO - MOJIEKYJISIPHOTO yueHusl. MIOHBI.
BewecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

3HaKkH (CMMBOJIBI) XUMUYECKUX 3J1eMeHTOB. THpOpMaIus, KOTOPYIO HECYT 3HAKH XUMHYECKIX
AJIEMEHTOB. DTUMOJIOIMS HA3BaHUH HEKOTOPHIX XMMHUECKUX 3J1eMeHTOB. [lepuoauueckas
Tabsnua xumuyeckux 3nemenToB Jl. M. MeneneeBa: KOpOTKONEPUOIHBINA U ATMHHOIIEPHUOIHBIN
BapuaHThl. [leproas! u rpynmnel. ['aBHas u no6o4Has NOArpynnsl, Uiau A- U b-rpynmsl.
OTtHocuTenbHAsE aTOMHAs Macca.

Xumnaeckue Gopmyinsl. Manekcs u ko3¢ duumentsr. OTHOCUTETbHAS MOJICKYJISIPHAS Macca.
MaccoBast 107151 XMMHUUECKOTr0 JIEMEHTa B coeiuHeHuH. Hpopmalus, KOTOpYyO HECYT
XUMHYECKHE (HOPMYJIBL.

BaneHTHOCTb. CTPYKTypHBIe q)OpMyJ'IH. XHWMHUYECKHE JIEMEHTHI C IOCTOSHHOMN U HCpCMeHHOfI
BaJICHTHOCTHI0. BBIBOI (I)OpMy.]'IBI COCOAMHCHUS IO BAJICHTHOCTH. OnpeneneHI/Ie BaJICHTHOCTHU
XUMHUYCCKOI'O 3JICMCHTA I10 Q)opMyne BCIIICCTBA. CocrapieHne Ha3BaHUM COCﬂHHeHHﬁ,
COCTOAMIUX U3 NBYX XUMUUCCKHUX 3JIECMCHTOB, 110 BAJICHTHOCTH. 3aKoH IMOCTOSHCTBA COCTaBa
BCIICCTB.

XHUMHYECKHUE pCaKkIuu. Pearentsl n IMPOAYKTHI PECaKIINU. HpI/I3HaKI/I XUMHUYCCKUX peaKHI/Iﬁ.
YcaoBusa ux MMPOTCKAHUA U TIPCKPALICHUS. Peaknuun TOpCHU. 3K30TepMI/I‘{eCKI/Ie n
SHAOTCPMHYCCKUEC PCAKIINU.

3aKOH COXpaHEHMsI MAcChl BEIECTB. XMMHUYECKHE ypaBHEeHNA. COCTaBIEHNE XUMUUYECKUX
ypaBHeHMH. THpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccugukaius XuMHUECKUX peaklMii 0 COCTaBy M YMCIY PEareHTOB U MPOAYKTOB. THIIBI
XUMHUYECKHX peakuuil. Peakiium coenHeHNs, pa3IoKeHNs, 3aMeIleHs] 1 OOMeHa.
Karanuzarops! u kaTamms.

JeMoHcTpanun
Konnekuust MatepuanoB U U3€IUH U3 HUX.

Monenu, nucnosib3yemble Ha ypokax (hU3HKu, OMOJIOTUH U Teorpaduu.



OOBEMHBIE U IAPOCTEPHKHEBBIE MOJIEIH HEKOTOPBIX XUMUYECKUX BEILIECTB.

Mogenu KpUCTAITMUECKUX PEIETOK.

ArperaTHble COCTOSIHUS BOIbI.

Pa31[eHeHHe ABYX HCCMCHIMBAIOIINXCS )KHI[KOCTGﬁ C IIOMOIIIBIO I[GJ]I/ITGJIBHOﬁ BOPOHKH.
Juctumsitop u ero padora.

VYcraHnoBka Juis GpuiabTpoBaHus U e€ paboTa.

YcraHoBKa JUIsl BbITApUBaHUA U €€ padora.

Kounexmust 66ITOBBIX IPUOOPOB A1t PUIBTPOBAHUS BO3AYXA.

Hoprpetst 1. 5. Bepriennyca u JI. . Menneneesa.

KopoTkoneproaublil 1 JUIMHHONIEPUOAHBIN BapuaHTsl [lepuoanueckon cucrems J1. .
Menpeneesa

KoHcTpynpoBanue mapocTepKHEBBIX MOJEIEH MOJIEKYI.

[Toptpetrsl M. B. JlomonocoBa u A. JI. JlaBya3be.

B3aumopeiicTBue COIIHON KUCIIOThI C LUHKOM.

. JlJabopaTtopHbIie ONBITHI

O3HakoOMJIEHHE C KOJUIEKIIMEH T1ab0opaTOPHOI MOCY/bI.

[TpoBepka nmpubopa Juis NOJydeHHUs T'a30B HA FePMETHYHOCTb.

O3HakoMJIEHHE ¢ MUHEpaJaMU, 00pa3yIOIUMU TPAHUT.

[TpuroTtoBneHne reTepoOreHHO cMecH MOPOIIKOB CEPhI U JKeJe3a U UX pa3JieieHHE.
B3anmopeicTere pacTBOpa coabl ¢ KUCIOTOM.

[IpoBepka 3aKk0oHA COXPAHEHHS MACChI BEIIECTB HAa MMPUMEPE B3aUMOJICUCTBUS MIETOUH U
KHUCIIOTBI.

[TpakTyeckue paboThl

3HAaKOMCTBO € Ja00opaTOpHBIM 000pynoBaHueM. [IpaBuiia TeXHUKHM 0€30MacHOCTH MpH padoTe B
KabuHere xumuu. Hekotopsie BUbI padoT.

AHanu3 1MOYBEI
Baxneiime nmpeacTaBuTENN HEOPraHMIECKUX BEMIeCTB. KoMmuecTBeHHbIE OTHOIICHHS B XUMHUH

Cocras Bo3ayxa. [Tonstre 06 00bEMHOI 10716 KOMIIOHEHTA MPUPOIHON Ta30BOM CMECH —
Bo3nyxa. Pacuér 06béMa KOMIIOHEHTA Ta30BOM CMECH TI0 €r0 00BEMHOI /10J1€ U HA00OPOT.



Kucnopoza. O3on. [Tonydaenne kuciaopoaa. CoOupanue u pacro3HaBaHUE KHCIOPO/Ia.
XUMHUYECKUE CBOMCTBA KUCIOPOA: B3aUMOJICCTBUE C METAIUIAMU, HEMETAJUIAMU U CII0KHBIMU
BeuectBamu. [Ipumenenune kucnopoaa. KpyroBopor kucinopoaa B Mpupoe.

Oxcuppl. OOpa3zoBaHue Ha3BaHMM OKCHIIOB 10 UX (popmynam. CoctaBneHue GopMyi OKCHIOB 110
HUX Ha3BaHUAM. HpeHCTaBI/ITeHI/I OKCHAOOB: BOJAa U yFJIeKI/ICJIBIf/'I ras, HeraméHasi H3BeCTb.

Bonopon B npupoze. dusznueckue u XMMHUYECKHUE CBOMCTBA BOIOPO/IA, €I0 NOJYyYEHUE U
IIPUMEHEHUE.

KI/ICJ'IOTBI, HUX COCTaB U KJ'IaCCI/I(i)I/IKaI_[I/IH. I/IHI[I/IKaTOpBI. Ta6n1/1ua PaCTBOPUMOCTH. ConsgHas u
CECpHasd KHUCJIOThI, UX CBOICTBa U IIPUMCHCHUC.

Couun, ux cocTaB ¥ Ha3BaHus. PacTBopuMocThb cosield B Boje. [IpeacTaButenu coseid: XJaopua
HaTpHsl, KapOOHAT HaTpus, hocdaT KaabIIHs.

ITocTossnHas ABOF&I[pO. KomnuectBo BemecTsa. MoJb. MOJ'ISIpHaH mMmacca. KpaTHBIC CANHUIIBI
HU3MCPCHHA KOJIMYCCTBA BCIICCTBA — MWJIJIMMOJIb U KWJIOMOJIb, MUJUIMMOJISIpDHASA U
KWJIOMOJEAIpHAA MaCChbl BCIICCTBA.

PacuéThl ¢ BCITOJIb30BaHUEM NOHATHH «KOJINYECTBO BCHICCTBA», «MOJIAPpHAA MacCa»,
«IIO0CTOsAHHAasA ABoraz[po».

3akoH ABorazipo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IOTHOCTD
OJIHOTO Ta3aro JAPyromy.

KpaTHble e1MHULIBI U3MEPEHUS — MUJUIUMOJIIPHBIN U KUJIIOMOJIIPHBIA 00BEMBI Ta3000pa3HbIX
BEILLECTB.

PacuéTrl ¢ ucmonp30BaHNEM MOHATHI «KOJIUYECTBO BCIICCTBA», «KMOJIApHAd Maccay, ((MOJ'ISIpHBIfI
00BeM ra3oB», KIIOCTOSAHHAA ABOF&I[pO)).

PacuéTrnl ¢ ucnoIb30BaHuEM ITOHITHH «KOJIUYECTBO BCIICCTBA», «KMOJIApHAd Maccay, ((MOJ'I?IpHBIfI
00BEM razoBy, «4UCI0 ABOTAIPOY.

I'unpocdepa. KpyroBopoT Boasl B ipupoae. PU3ndeckre 1 XUMHUUECKHUE CBOMCTBA BOJIBI:
B3aMMO/JIENCTBUE C OKCUIIAMH.

OcHoBanusl, ux coctaB. PacTBOpuMOCTh OCHOBaHUH B BoJie. MI3MeHeHNe OKpacKy MHAUKATOPOB B
niesio9Hou cpeze. [lpencrapurenn menoyen: THAPOKCH/IbI HATPUS, KA U KaJlbIUs.

PactBopurens u pactBopéHHoe BeniecTBo. PactBopsl. PactBopenue. ['maparsl. MaccoBas nomns
paCTBOpéHHOFO BEIICCTBA. PaC‘IéTBI, CBA3AHHBIC C UCIIOJB30BAHUEM ITOHATHUA «MacCCOBast J0OJIA
PAcTBOPEHHOIO BEILIECTBAY.

JemMoHCcTpanyun
Ornpenenenne cofep>KaHusi KUCIOPOaa B BO3IAYyXeE.
Kommexims okCuaoB.
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[Toyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.

I'openue Bogopona.

Konnexkuus MUHEpaIbHbBIX KUCIIOT.

[TpaBuiio paz0aBiaeHUs CEpON KUCIOTHI.

Komnexuus conei.

Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE.
HekoTtopsie MeTasuibl, HEMETaJUIbl U COEAMHEHHUS KOJINYECTBOM BELIECTBA B 1 MOJIb.
Monenb MOIsIpHOTO 00bEMa ra3000pa3HbIX BEIIECTB.

JlaGopaTopHbIe OMBITHI

[ToMyTHEHME M3BECTKOBOM BOJIbI IPU MPOMYCKAHUH YIJIEKHCIIOTO rasa.
[Tonyyenue BoAOpOIa B3aUMOACHCTBUEM LIMHKA U COJSTHON KHUCIIOTBHI.
Pacnio3naBaHue KHCIIOT MHANKATOPaMH.

N3meHeHne oKpacKku WHIUKATOPOB B IIEJIOYHON CpEJie.

O3HakoMJIEHHE € ITpernapaTaMy JOMAaIlHEN WK MIKOJbHOW alTeYKu — pacTBOpaMu IEpOKCHIa
BOZIOPO/A, CIIUPTOBOM HACTOMKHU MOJ1a M HAIATBIPHOTO CIIUPTA.

[TpakTrueckue pabOTHI

[Tony4yenue, cobupaHue 1 pacro3HaBaHUE KUCIOPOa.

[Tony4yenue, cobupaHue U pacrio3HaBaHHE BOJIOPO/IA.
IIpuroroBneHue pacTBOPOB COJIEH € UX 3aJaHHOW MACCOBOM JOJIEH.

OcHOBHBIE KJIAaCChl HeOpPraHuvyeckux coequHennit O6o00eHNe cBeieHn 00 OKCHIaX, UX
KJaccuukanmum, Ha3BaHUAX U CBOMCTBaX. CriocOObI MOMyUYEeHUSI OKCHJIOB.

OcHoBaHusl, UX Kiaccu(ukaiys, Ha3BaHUs U CBOMCTBA. B3auMoeiicTBue ¢ KucmoTamu,
KHCJIOTHBIMH OKCHJaMH H COJIsIMU. PaziioxeHnue HepacTBOPUMBIX ocHOBaHUN. CriocoObI
MOJTY4YE€HUSI OCHOBAHUM.

Kucnotsl, ux xnaccuduxanus u HazBanus. O6IIMe XMMHUYECKHUE CBOMCTBA KUCIIOT.
B3anmoneiicTBre KUCIOT ¢ METAJIAMH. DIEKTPOXUMHUYECKUN AT HAMPSHKEHU METAJUIOB.
B3anMopeiicTBrE KHCIIOT C OKCUAAMH METAJIIIOB.

B3anmoneiicTBre KUCIOT ¢ OCHOBAaHUSIMU — PEAKIMS HeWTpanu3anuu. BzanumoaencTeie KUCIoT
C COJISIMH. [Tonyuenne GeCKUCTOPOTHBIX

H KHUCJIIOPOACOACPKAIINX KHUCIIOT.
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Conu, ux kiaccuukanms U cBoicTBa. B3anmosencTBre coseit ¢ MeTaliiaMu, 0COOEHHOCTH 3THX
peakuuii. BzauMoaencTBUe CoJiel C COAMM.

I'eneTnmueckue psAAbBI METALJIAa U HEMETAJIJIA. I'eneTnueckas cBA3b MCXKIY KilacCaMHu
HCOPTaHNYCCKUX BCIICCTB.

JlaGopaTopHbI€ OMBITHI

Bs3auMozeiicTBue okcuia Kaablis C BOIOM.
IIomyTHEHME U3BECTKOBOM BOJIBI.
BzauMmoeiicTBue KUCIOT ¢ METaIaMH.
BzanmogeiicTBHE KUCIOT C COJISIMH.

O3HaKOMJICHHE C KOJUIEKIIUEN COJIEH.

B3anmopnencTere cosel ¢ CoysiMu.

I'eneTndeckas CBA3b HA IPUMEPE COSAMHEHUN MEIU.

[TpakTnyeckue paboThl

Pemenne sxcriepuMeHTaIbHBIX 3a4a4.

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa u CTpOEHUE aTOMa

EcTecTBeHHbIE ceMeNCTBa XMMHUUECKHUX 3JIEMEHTOB: IIEJI0YHBIE U IIEJ0YHO3EMEIIbHBIE
MeTaJlJIbl, TaJOTeHbl, UHEPTHBIE (O6J1aropogHbIe) ra3sl. AMPOTepHOCTh. AMGMOTEpHBIE OKCUIBI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpeitue Jl. . MenneneeBbim Ilepruoanueckoro 3akoHa u coznanue um [leproaunueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMUYECKUX 371eMeHTOB. OCHOBHBIE CBEJIEHHS O CTPOCHUH
aToMOB. Jl0Ka3aTesIbCTBa CI0KHOCTH cTpoeHHs aToMoB. OnbIThl Pezepdopa. [Inanerapuas
MO/IEJIb CTPOEHUS aToMa.

CocTaB aTOMHBIX AACP: MIPOTOHHI, HeﬁTpOHLI. OtHocuTenbHas aToMHas Macca. B3anmMocBs3b
MMOHSTHH «IIPOTOH», ((HGﬁTpOH)), «OTHOCHUTCIIbHAsA aTOMHas Maccay.

Muxkpomup. SnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX YPOBHEN aTOMOB XMMUYECKHUX JIEMEHTOB
NoNe 1-20. [TonsiTE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. ®uznveckuit cMpicsi cuMBodukH [lepuoauueckoit cuctemsl. CoBpeMeHHast
dbopmynupoBka [lepuonnyeckoro 3akoHa. I3MeHeHHsI CBOHCTB 2JIEMEHTOB B MEPHOIaX U
rpyIax, Kak GyHKIUS CTPOCHHSI DJIEKTPOHHBIX 000710Y€K aTOMOB.
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XapakTeprucTHKa dIIEMEHTa-MeTajla U 3JIEMEHTa-HeMeTasla 0 UX MOJIOKEHUIO B
ITepuoanueckoit cucreme xumuyeckux 3yemeHToB 1. 1. Meneneena.

JemoHcTpanuu

Paznuunblie popMbl TAOINL TEPUOAUUECKON CUCTEMBI.

MopenupoBanue nocrpoenus [lepuoanueckoii cucremst 1. 1. Menneneesa.
Mopnenu aTOMOB XUMUYECKUX JIEMEHTOB.

Mojenu aToMOB 3JIeMEHTOB 1—3-T0 Iepro/10B

Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIH

Honnast xumuueckast cBsi3b. MloHbl, 00pa3oBaHHBIE aTOMAMU METAJJIOB U HEMETaIoB. CXeMbl
00pa30oBaHMs HOHHOM CBSI3U JJIsl OMHAPHBIX coeAMHEHUN. FlOHHbIE KpUCTaNTInYeCKUe PErETKI U
¢buznyecKkue CBOMCTBA BEUIECTB C ITUM TUIIOM peti€Tok. [ToHsTre o popMynbHON equHHIIE
BEIIIECTBA.

KoBaneHntHnas xumudeckas CBs3b. DJIEKTPOHHbBIE U CTPYKTYpHbIE popmynbl. KoBanenTHas
HenoJsipHast cBsi3b. CxeMbl 00pa30BaHMs KOBAJICHTHOW CBSA3H JIJIsl OMHAPHBIX COEIUHEHUH.
MOJIGKyJI?[pHI)IG 1 aTOMHBIC KPUCTAJINIMYCCKUC peHIéTKI/I, ¥ CBOMCTBA BCIICCTB C OTUM THUIIOM
PEETOK.

DIEeKTPOOTPULIATENBHOCTD. Psint anekTpoorpunarenbHocTu. KoBajleHTHas NOIspHAs XUMUYeCKas
cBs3b. [unone. Cxembl 00pa30BaHKs KOBAJECHTHOM MOJISPHOM CBS3U Ul OMHAPHBIX
coeuHeHu. MoJieKymsipHble U aTOMHbIE KPUCTANINYECKUE PEIETKH, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEILIETOK.

Mertannuueckast XuMU4ecKasi CBsI3b U METaJUIMUECKasl KpucTamnuyeckas pemérka. CBoiicTBa
BEILIECTB C TUM THUIIOM pEIETOK. ENMHAas Npupo1a XUMUYECKHUX CBA3EH.

Crenenb okucienus. CpaBHEHHE CTENIEHU OKUCIIEHUS U BasleHTHOCTH. [IpaBuna pacuéra
CTeNeHe OKUCIIEHUs 110 popMyIaM XUMUYECKUX COETMHEHUH.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIEC peakiui. OnpeneseHue cTerneHeil OKUCIeHUs s
AIIEMEHTOB, 0OPa3YIOUINX BEIIECTBA PA3HBIX KIIacCOB. Peakiuu HOHHOTO 0OMeHa 1
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKI[UH. OKuUCIUTED U BOCCTAHOBUTCJIb, OKHCJIICHUE U
BOoccTaHOBJIeHHE. COCTaBIICHHE YPAaBHEHUH OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
METO/IOM 3JIEKTPOHHOTO OajaHca.

JleMoOHCTpaL U

cinaipl «MoHHas XMMHUYECKas CBA3b ».

Konnekuus BemecTs ¢ HOHHOW XMMHUYECKOH CBS3BIO.
Mopeny HOHHBIX KpUCTAUIMYECKUX PEIIETOK.

cinannel «KoBajieHTHASI XUMHUYECKAS CBI3EY.
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Konnekuust BemecTB MOJIEKYISIPHOTO U aTOMHOTO CTPOCHHSI.
Monenu MONEKYJISIPHBIX U ATOMHBIX KPUCTAIIIMYECKUX PEUIETOK.
crnaipl «MeTtauinyeckas XUMUUYECKas CBA3hY.

KOJIJICKI_II/ISI «MeTannbl ¥ CIUIaBBDY.

BzaumopeiicTBue NUHKA C CEPOM, COJITHOM KHUCIIOTOM.
JlaBopaTopHbIe ONBITHI

N3roroiieHne MoenM, WILTFOCTPUPYIOIIEH CBOMCTBA METAINIMYECKOM CBSI3U

Copepxanue porpaMMbl
Xumusa 9 kiacc
(68vacoB, 2 yaca B HEJIEIIIO)
[ToBTOpeHue n 0000IIEHNE CBEACHUH 110 KypCy 8 Kiacca

bunapusie coequaenus. Okcupl coneoOpasyromie u HecosieoOpasyrommue. [ uapoKCHIb:
OCHOBaHUs, aM(poTepHbIe, KUCIOThL. CpeiHNe, KUCIIbIE, OCHOBHBIE COJIH.

O06o00mIeHne CBeIeHNI 0 XUMHUECKUX peaknusx. Kinaccupukanus XuMIUUECKUX peakiuii o
pa3IMYHBIM OCHOBAaHUSIM: COCTAaBY M YHCIY PEarHpyOIMX U 00pa3yroIuXcs BEIIECTB,
TeII0BOMY 3¢ EKTy, HalpaBJIEHUIO, U3MEHEHHIO CTENIeHEeN OKHUCIIEHUS JIEMEHTOB,
00pa3yIoLIMX pearupyroiye BelecTsa, (haze, NCIoJIb30BaHUIO KaTaau3aTropa.

ITousTue o CKOpPOCTH XUMHYISCKOMN PCaKIru. q)aKTOpI)I, BJIMAIOIIHUE HA CKOPOCTHh XUMHUYCCKUX
peaKHHﬁ: npupoaa pearupyrommnx BCUIeCTB, UX KOHOCHTpALUA, TEMIICpATypa, IJIOMAaab
COIIPUKOCHOBCHH, HAJITNYNEC KaTaJIn3aTopa. Karamnns.

JemoHncTpanuu

O3HaKkoMJIEHHE € KOJUIEKIIUSIMH METAJJIOB U HEMETAIJIOB.

O3HakoMJIEHHE C KOJUIEKIIUSIMH OKCUOB, KUCIIOT U COJIEH.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT NPUPOBI PEArUPYIOILINX BELIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHLIEHTPALlMK PEarupyomux BEeIEeCTB.
3aBUCUMOCTBh CKOPOCTH XMMUYECKON PEAKLUU OT IUIOIIA/IH

3aBUCUMOCTB CKOPOCTH XMUMHUYECKON PEAKIIMH OT TEMIIEPATYPBI PEATUPYIOIINX BEIECTB.
JlaGopaTopHbI€ OTBITHI

Paznoxenue MEpoKCHUa BOAOPOAa C IOMOIIBIO KaTaJla3bl KapTO(l)eJ'ISI
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3aBUCHMOCTH CKOPOCTH XUMHUUYECKOW PEAKIIMK OT MPHUPOABI PEarupyroIIuX BEMIECTB Ha PUMEpE
B3aMMO/ICICTBUS PACTBOPOB THOCYb(aTa HATPUS U XJIOpuAa Oapusi, THOCYIb(haTa HATPUS U
COJITHOM KUCJIOTEIL.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEaKLMU OT IPUPOAbI METAJIIOB IIPH UX B3aUMOJAEHUCTBUHU C
COJITHOM KHUCJIOTOMU.

3aBHCHUMOCTh CKOpPOCTH XHUMHYECKOH pC€aKluu OT IIpUPOAbI KUCJIIOT IIPH BBaHMOHeﬁCTBHH Hux c
KCIC30M.

3aBHCHUMOCTh CKOpPOCTH XHUMHYECKOH pPE€aKun OT TEMIICPATYPHI.
3aBUCHUMOCTh CKOpPOCTH XHUMHYECKOH PE€aKuK OT KOHLICHTpAalluu.

3aBUCHUMOCTb CKOPOCTH XMMHUUYECKON PEaKLMU OT IJIOLAAN COIPUKOCHOBEHUS PEarupyrOInX
BEILLECTB.

3aBUCUMOCTbh CKOPOCTH XMMHUYECKON pPEeaKIMU OT KaTajau3aropa.
XUMHYECKUE PEaKLIUU B PACTBOPAX JIEKTPOJIUTOB

[TonsiTHE 00 IEKTPOIUTUYECKON JUCCOMMAIIMHN. DICKTPOJIUTHI U HE SJIEKTPOJIUTHI. MeXaHu3M
JUCCOLIMAITIY JICKTPOIUTOB C PA3IMYHBIM XapaKTepoM CBsi3H. CTEIeHb MIEKTPOIUTHICCKON
nuccoranuu. CUIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.

OCHOBHBIE ITOJIOKCHUS TCOPpUU SHCKTPOHHTHHSCKOﬁ Jucconuanuu. KJ'IaCCI/I(I)I/IKaLII/IH HOHOB U HUX
CBOICTBA. KI/ICJIOTI)I, OCHOBAHHA U COJIM KaK 3JICKTPOJIUTHI. Hx Knaccn(bm(amm n ayucconuamnms.

OO011re XMMUYEeCKHe CBOMCTBA KUCIIOT: H3MEHEHHE OKPAaCKU MHJIMKAaTOPOB, B3aUMOJICHCTBUE C
MeTaJlaMH, OKCHJIaMU U THJIPOKCUAAMU METAJJIOB U COISIMU. MOJIEKYJIIpHbIE U HOHHBIE
(TOHBIE M COKpAIIEHHBIE) YPAaBHEHUS PEAKIIHIA.

XHUMHUYECKUH CMBICII COKPAIIEHHBIX YPAaBHEHUH. Y CIIOBUS IPOTEKAHUS PEAKLIMU MEXK Y
JJIEKTPOJIUTAMHU 10 KOHIIA. Ps1 aKTUBHOCTH METAJLIOB.

O6H_[I/Ie XUMHUYECKHE CBOMCTBA IIEJIOUEH: B3aUMOJICHCTBUE C KHUCJI0TaMH1, OKCHAaMH
HEMCTAJIJIOB, COJISIMMU. O6H_II/IC XHUMHUYECKHE CBOMCTBA HEPaCTBOPHUMBIX OCHOBaHHUIA:
B3aUMOJECUCTBHUE C KHCJIOTaMU, PA3JIOKCHUC IIPHU HAI'PCBAHWUU.

O6H_[I/Ie XHUMHUYECKHE CBOMCTBA CpeaHux COJIeli: B3aUMO/ICHCTBHE C KHCJIO0TaMH, IICJI0YaMu,
COJIIMM 1 MeTaiaMu. B3anMo1eiicTBHE KHUCIBIX COJICH CO IIeJI0OUYaMH.

['unponu3, kak 0OMEHHOE B3aUMOJICHCTBUE COJeH ¢ BOAOH. [ MApOIN3 conu CUIbHOTO
OCHOBaHUs U claboi KUcIoThl. ['uaponu3 comu ciaboro OCHOBaHUS U CHIIbHOM KucioThl. [kana
PH.

CBoiicTBa KHUCJIOT, OCHOBaHHﬁ, OKCHUJIOB M COJIEH B CBETE TCOpHUUn BHCKTpOHHTquCKOﬁ
JAUCCOMall U OKHUCIIUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKI_II/II\/'I.

JeMoHcTpanuu.
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HcnpiTanue BEIecTB U X PaCTBOPOB Ha AJIEKTPONPOBOIHOCTD.
3aBUCHUMOCTbH 3JIEKTPONIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHIIEHTPAIUH.
JIBuKeHHe OKpallleHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.
Omnpenenenue xapakrepa cpeibl B pacTBOpax CoJIeH.
JlaGopaTopHbI€ OMBITHI.
Jucconumanus ciadbix 3JEKTPOIUTOB HA MPUMEPE YKCYCHON KHUCIOTHI.
H3MeHeHne OKpacku UHIUKATOPOB B KUCIOTHOU Cpefe.
11. B3aumoelcTBre KUCIOT C METAJUIAMU.
12.3meHeHnre OKpacKku UHIMKATOPOB B IICIIOYHOM Ccpejie.
13.B3aumoeiicTBre IEN0YEN ¢ YIIIEKUCIIBIM ra30M.
IpakTnyeckne padoThI

CBolicTBa KUCIIOT, OCHOBAHM, OKCHUJIOB U COJIEH B CBETE TEOPHUU AJIEKTPOIUTHYECKOM
JIUCCOITUAIINN U OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA

Hewmeransl 1 uX COeIUHEHUS

CtpoeHune aToOMOB HEMETAIIJIOB M UX TosoxkeHue B [lepuoandeckoit cucreme. Psin
ANEKTPOOTPULATENbHOCTH. KpucTanimyeckue pemeéTkn HEMETaII0B — MPOCTHIX BELIECTB.
Annorponus u e€ npuunHbl. u3ndeckre cBolcTBa HeMeTaIoB. OOIIe XUMUYECKHUE CBOHCTBA
HEMETAJIJIOB: OKUCIUTEILHEIC U BOCCTAHOBUTEIILHEIE.

FaJ'IOFCHBI, CTPOCHUC X ATOMOB M MOJICKYIIL. du3nyeckne U XMMUYECKIE CBOMCTBA raJIOTCHOB.
3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB I'aJIOT€HOB B 3aBUCUMOCTH OT HX MOJIOKECHHUS B
HepHOHquCKOﬁ cucrteme. HaxoxxaeHue raioreHoB B MpUPOAC U UX MOJTYUYCHHUC. 3HadeHuEe U
MMPUMCHCHHUC I'aJIOTCHOB.

raHOFeHOBO,I[OpOI[BI N COOTBCTCTBYIOIIINUC UM KHUCJIOTHIL: IIJIaBUKOBAdA, COJIsIHAA,
6pOMOBOI[OpOI[Ha$I, HoaoOBOAOpOAHAA. I'anorenunasl. KauectBeHHbIe PpCaKlu Ha raJIOorCHUu/I-
HNOHBI. HpI/IMeHeHI/Ie COE€IUMHEHMH TaJIOTEHOB 1 MX Ouosiornueckas POJIb.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmel. Cepa B mpupo/e u e€ moaydeHue.
AnnoTponHble MOAU(UKALIMN Cepbl U UX CBOMCTBAa. XMMHUYECKHE CBOWCTBA CEPHI U €€
IIPUMEHEHHE.

CepoBo1OpOJI: CTPOECHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUE CBOICTBA, MOTy4YeHHE U
3HayeHue. CepoBoopoanas kuciota. Cynbhuasl 1 ux 3HadeHue. JiroMuHODOpHI.

Oxkcun cepsl (1V), cepaucras kucnora, cyiabGuThl. KauecTBeHHas peakiivs Ha CyIb(QUT-HOH.
Oxkcun cepsl (VI), cepnas kucnora, cynbdarel. Kpucramioruaparel. KauectBeHHas peakius Ha

cynbdaT-uoH.
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CepHas KUCJIOTa - CHIIBHBIN 31eKTpoJuT. CBOMCTBa pa30aBIICHHONW CEPHOM KHUCIOTHI, KaKk
TUIIMYHOU KUCJIOTHI: BSaHMOHeﬁCTBHe C MCTalliaMHu, OCHOBHBIMHU U aM(I)OTeprIMI/I OKCHJaMU,
OCHOBAHUAMU U aM(l)OTepHBIMI/I THAPOKCHUAaMHU, COJISIMU. KauecTBennas pcaKknug Ha cyan)aT-
WOH.

OO61as xapakTepucThKa 3JeMeHTOB VA-Tpynnbl. A30T, CTPOEHHE aTOMa U MOJIEKYJIbI.
Puznyeckue 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €TO
Ouosioruueckas poib.

AMMHaK, CTpOCHHE MOJIEKYJIbI M (pu3ruecKue cBoiicTBa. AMMHUAaYHasi BOJA, HAIIATBIPHBIN CIIUPT,
THIpaT aMMHaKa. JJOHOPHO -aKLENTOPHBIM MEeXaHu3M 00pa30BaHMs KATHOHA aMMOHHUSI.
BoccranoBurenbHble cBoiicTBa aMMuaka. Conu aMMOHUS M UX ipuMeHeHue. KauecTBeHHas
peaxuys Ha KAaTUOH AMMOHHSL.

Oxcujpl a30Ta: HECOJICO0Pa3yIOINE U KUCIOTHBIE. A30TUCTAasl KUCIIOTa U HUTPUTHI. A30THas
KHCJIOTA, €€ IOIy4eHue 1 cBorcTBa. Hurparsr.

®docdop, ctpoenue aroma u ayutorponust. Dochuast. Dochun. Oxeun Gochopa(V) u
oprodochopras kucinora. Pocharer. Dochopubie ynodperus. MHCEKTHIIHIHI.

OO0mmas xapakTepucTrka 31eMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOSHUS aTOMOB, ITPOCTHIX
BELIECTB U COEIMHEHUI B 3aBUCUMOCTH OT IOJIOKEHUS 311EMEHTOB B [leproauueckoii cucreme.
Yriepoa. AmnotporHeie MoauduKanum: anmas, rpadut. AMOPQHBINA YIIIEpOI U €r0 COpTa:
caka, aKTUBUPOBAHHBIN Yrojb. AncopOrus. XUMHUYECKHE CBOMCTBA yriepoaa.
Kokcoxumuueckoe npou3BOACTBO U ero mpoaykius. Kapouasl.

Oxcupn yriepoaa(ll): ctpoenne Monekybl, mojaydeHue u ero cBoiictsa. Okcun yraepoaa(lVv):
CTPOEHHE MOJIEKYJIbI, IOJy4€HUE U €T0 CBOMCTBA. YTrolbHas KuciaoTa. Colu yroJbHOW KHCIOTHI:
KapOOHATHI U TUIPOKapOOHaAThI. TexHudeckas v MuiieBas coja.

HeopraHqucm/Ie N OPraHUYCCKHEC BCUICCTBA. YFHGBOI[OPO)II)I. XUMHUYECKOe CTPOCHUC
OpTraHU4YC€CKUX BCIICCTB, KAK MMOPAAOK COCAUHCHUA aTOMOB B MOJICKYJIC 11O BAJICHTHOCTH.

Meran, 3TaH, Kak npeeabHbIe YTIIIeBOJOPOAbl. DTUIICH U alleTUJICH, KaK HEeTIpeeIbHbIC
(HeHachlIlLeHHBIe) yrieBoopobl. ['openue yriaeBonopoaos. KauecTBeHHbIE peakiiiy Ha
HEIpeAeNIbHbIE COCTUHEHMUS.

DTUIIOBBIN CIIUPT, €ro MoyYeHue, MpUMEeHeHHE U pu3noIornyeckoe aectaue. TpéxaToMHBIM
crnupt riauuepuH. KauecTBeHHas peakius Ha MHOTOATOMHBIE CIIUPTHI. Y KCyCHAs -
MPEJICTAaBUTEND KJlacca KapOOHOBBIX KHCIIOT.

Kpemnuii, crpoenue ero aroma u coiictBa. Kpemuuii B npupoae. Cunmuruasl . Oxeun
kpemuus(1Y). Kpemuuesas kucnora u e€ conu.

HpOI/ISBO,}ICTBO CTCKJIa U IEMECHTA. HpO}IYKHI/ISI CHUINKATHOU IIPOMBIINIJICHHOCTH: OIITUYCCKOC
BOJIOKHO, KepaMuKa, apdop, asHc.

Onrudeckoe BOJIOKHO.
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Hewmetannsl B mpupone. @pakiioHHas meperoHka xHUAKOro Bo31yXa Kak croco0 MoaydeHus
KHCIIOpO/a, a30Ta, aprona. [lomydenue pocdopa, kpemHus, Xia0pa, ioga. INeKTpoIu3
pacTBOpPOB.

ITonmy4yeHue cepHON KUCIIOTBL: ChIPbE, XUMU3M, TEXHOJIOTUYECKAst CXEMa, METOJI KUIIAIIErO €04,
NPUHIUIBI TEIUI000MEHA, MPOTUBOTOKA M HUPKYisiuu. Oneym. [Ipon3BoacTBo amMmmuaka:
CBIPbE, XUMU3M, TEXHOJIOTMYECKAs CXeMa.

JleMoHCTpaL U

Konnekuus HeMeTallos.

Mognenu KpUCTalNINYECKUX PEIIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE..
["openune HeMeTaIoB - MPOCTHIX BEIIECTB: cepbl, (hocdopa, APEBECHOTO YTIIsl.
OO0pa31bl raJoreHoB - IPOCTHIX BEIIECTB.

B3anmoaeicTBie rajloreHoB ¢ METaJUIaMHU.

Konnekuus IpupoaHbIX COEIUHEHUH XII0P

Komnexuus cynbGuaHbIX pya.

OO6eclBeunBaHNE OKPALIEHHBIX TKAHEW U [IBETOB CEPHUCTHIM Ta30M.
B3anmopeiicTBre KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJBIO.
OOyrauBaHKue OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Juarpamma «CocTaB BO3ayxa».

[Tonyuenue, cobrpanue 1 pacrio3HaBaHUE aMMHUaKa

B3anmopeiicTBre KOHIIEHTPUPOBAHHOM a30THOW KMCIIOTHI C MEIN

Paznoxxenne HuTpara Kajaus U TOpEHUE IPEBECHOIO YroJIbKa B HEM

O0pa3ipl TpUpoIHBIX coequHeHnH Gocdopa.

Komnexnust «O6pa3iubl NPUPOIHBIX COETMHEHUN YIIIepoia»

[Toptper H. 1. 3enunckoro. [lornonieHne akTHBUPOBaHHBIM YTIEM pacTBOPEHHBIX BEIIECTB WU
ra3os.

YcrpolicTBO MpOTUBOTA3a.
Monenu MoeKky MeTaHa, 3TaHa, STUJIEHA U alleTHUIICHA.
B3aumoneiicTBue sTuneHa ¢ OpoMHON BOJOK M pacCTBOPOM MEepMaHTaHATa KaJHsl.

OO01re XMMUYEeCKHe CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOU KUCIIOTHI.
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KauecTBeHHas peakuus Ha MHOTOaTOMHBIE CITUPTHI.
Konneknus «O0pa3iisl MpUPOIHBIX COSTUHEHUN KPEMHHS.
Konnekuus crekna, KepaMHUKH, [IEMEHTA U U3JEIUI U3 HUX.
Koymeknusa npoaykuuy CUIMKATHON MPOMBILIIJIEHHOCTH.
cnanapl «[Iporn3BOJACTBO CTEKIIA U IEMEHTAY.
Komnexkuus «IIpupoaHeie coequHeHNs HEMETAIIOB
cnaiapl «II[pou3BOICTBO CEPHOU KUCTOTHI.
crnaitnsl «IIpon3BoICTBO aMMHAKa.
JlaGopaTopHbIe OMBITHI

14. XuMuueckue CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
15.I1lony4yeHue u CBOMCTBA YrOJIbHOM KUCIOTHI.
IpakTnyeckne padoThl
W3yyeHnue CBOMCTB COJISTHOW KUCIIOTHI.
N3yuenue CBOMCTB CEPHOM KUCIIOTBHI.
[Tonydyenne aMMHuaka U U3y4eHUE €r0 CBOKCTB.
[lonmy4yeHue yriekucaoro ra3a u U3y4eHue ero CBOMCTB.
MeTa/libl M UX COCAUHEHUS

[Tonoxxenue metaiioB B Ilepuoandeckoi cucreme xumMmuueckux snemMenToB . . Menneneena,
CTPOCHHE UX aTOMOB M KPUCTAJIOB. MeTalin4yeckas CBsI3b U MeTaJUIMuecKasi KpUCTalInuecKast
pemérka. @U3nyecKre CBOMCTBA METAIIOB: EKTPO- U TEIJIONPOBOAHOCTb, OTPAXKAIOIIAS
CIIOCOOHOCTB, MIACTUYHOCTD. CINIaBbI YEPHBIE U 1IBETHEIE.

MeTtanibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUYECKUN sl HApsbKeHW. B3aumoelicteue
METaJIOB C HEMETAJUIaMH, OKCUAAMH, KUCIOTAMH, COJISIMU. AJTFOMUHOTEPMHSL.

CTpOCHI/Ie ATOMOB M IIPOCTBIX BCIICCTB IICIIOYHBIX METAJIJIOB. 3aBHUCHMOCTD (1)I/ISI/I‘~ICCKI/IX n
XUMHYECKHX CBONCTB IIEIOYHBIX METAIOB OT 3apAd0B AACP UX aTOMOB. OKCI/I,Z[BI U TUAPOKCHUBI
HICJIOYHBIX METAJJIOB, UX TTOJYUCHHUC, CBOﬁCTBa, IIPpUMCHCHUC. Baxneiiiine coau MeaI0uYHbIX
MCTAJJIOB, KX 3HAYCHUC B ’)KMBOH U HEKUBOI MMpUPOJC U B KU3HHU YCIIOBCKA.

CtpoeHne aTOMOB M MPOCTHIX BELIECTB IEI0YHO3EMENBHBIX METAJIJIOB. 3aBUCUMOCTh
($U3NUECKUX U XUMHUYECKUX CBOIMCTB HIETIOYHO3EMENIbHBIX METAJIJIOB OT 3apsi/IOB siiep UX
aToMoB. OKCUIBI U THAPOKCUBI HIETIOYHO3EMENBHBIX METAJUIOB, UX MOJyYEHUE, CBOWCTBA U
IpuMeHeHne. BaykHelume coyy MENOYHO - 3¢MENbHBIX METALIOB, UX 3HAYCHUE B IIPUPOLIE U
KU3HU dyenoBeka. KapOoHats! u ruipokapOOHaThI KalbIIHsL.

19



JXKéctkocTh BOJBI: BpeMeHHast U MocTosiHHAs1. CriocoObl yCTpaHEHUsI BPEMEHHON KECTKOCTH.
Crioco0b1 ycTpaHeHust NOCTOSAHHON xEcTKOCTU. MoHuTHI .CoeArHeHNs aTIOMUHUS B TIPUPOJIE.
Xumuueckue cBoiicTBa amoMunusi. OCOOEHHOCTH OKCHJIA M THIPOKCHAA ATFOMUHUS KaK
amM(OTEpHBIX coenHeHNA. Baxkneiimume conu anoMuHus (XJI0puj, cynbdar).

OcoOenHocTu cTpoeHus aroma xenesa. JKenezo B npupoje. Baxuelimme pysl xene3a. Okcuabl
u ruapokcunl sxxenesa(ll) u sxxenesa(lll). Conu xxenesza(ll) u xxeneza(lll). O6napyxenrue noHOB
KaTHOHOB JKeJle3a B pacTBOpe. 3HaUEHNUE COEIMHEHUN JKee3a.

Koppo3ust xumuueckas u 3JeKTpoOXUMHUUEcKasl. 3allluTa METAJUIOB OT KOppo3uu. MeTtasuibl B
npupoze: B cBOOOIHOM BUE U B BUE coeanHeHmi. [lonsatue o metaiuryprun. Yépuas u
1BeTHas MeTautyprus. [lupomeraninyprus, ruipoMeTasIyprusi, 3JeKTpOMETaILITypIusl.
Homennsrii mporecc. [lepepaboTka dyryHa B cTajib. DJIEKTPOJIM3 PACILIABOB.

JeMoHCcTpanuu

BzaumopeiicTBue HaTpus, JUTHS U KAJIBLIHS C BOJOM.

Okpacka IIaMeH! COEIMHEHUSIMU 11IEJTOYHbIX METAJIJIOB.

Okpacka IIaMeH! COeMHEHUSIMU 11IETOYHO3EMENIbHBIX METAILJIOB .
["amenue n3BecTu BOOOM.

ITonmy4yenue KECTKOM BOABI B3aUMOJICUCTBUEM YITIEKHACIIOTO T'a3a C U3BECTKOBOM BOJIOM.
Ycerpanenue BpeMEHHOM KECTKOCTH KUTITYEHUEM U JOOABKOM COJIBI.
YcTpaHeHue OCTOSTHHOM KECTKOCTH T00aBKOM COJIBI.

Konnekuus npupoaHbIX COEAMHEHUIN ATFOMUHUSA.

cnaipl «OKCu aTlOMUHUS U €70 MOJU(PUKALIUN.

cnanapl «I[pou3BOJICTBO UyryHa U CTaIN».

cnaiinbl «M30enust U3 4yryHa v cTaiumy.

cnaiinbl «IIpou3BOICTBO aTFOMUHHUS.

JlabopaTopHbIE OMBITHI

16.ITomy4ueHre U3BECTKOBOW BOJIBI M ONIBITHI C HEH.

[TpakTrueckue pabOTHI

[Tony4yeHue >xecTKON BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Pemenue skcnepuMeHTaIbHBIX 3a1a4 110 TeMe «MeTauibi».

XuMHus M OKpyKaouias cpeaa
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Crtpoenue 3emiin: siIpo, MaHTHs, 3€MHasl KOpa, MX XUMHUYECKHI cocTaB. Jlutocdepa u eé
XUMHUYECKHM cocTaB. MuHepansl. Pynbl. Ocagounslie nopoasl. [lone3Hslie uckonaemsle.
XUMHYECKUH coCTaB THIpOochepbl. XMMUUYECKHHI COCTaB aTMOC(EPHI.

VcTOYHNKH XMMHUYECKOTO 3arps3HEHMsI OKpYXKaroueil cpeabl. [ 1o0anbHble 3K0JI0rn4ecKue
poOJIeMBI YEJIOBEUECTBA: MAPHUKOBBINA 3P (PEKT, KUCIOTHBIE IO, 030HOBBIE JIBIPHI.
MexayHapoaHOe COTPYIHHYECTBO B 00JIACTH OXPAaHBI OKPYKAIOLIEH CPebl OT XUMHUYECKOTO
3arps3HEHUs. «3enEHast XUMUS».

JleMoHCTpaL U

BuneodparmenTs! u cnaiapl «CTpoeHre 3eMid U €€ XUMHUYECKUN COCTaBY.
Komnnekuys MUHEpPaIoOB U TOPHBIX MOPOI.

Konneknusa «Pyapl MeTamioB.

Buneodparmentst u crnaiiapl «l 1006ambHbIE SKOJIOTHYECKHE TPOOIEMBI UEITOBEUYECTBAY.
JlaGopaTopHbI€ OMBITHI

N3yuenue rpanura.

O0o0menne 3HAaHUH 10 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.

IMoaroroBka k OCHOBHOMY rocy1apCcTBEHHOMY 3K3aMeHYy

CrtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUECKOro 3jieMeHTa B [lepuonnueckoit
cucreme. CTpoeHue BellecTBa: XUMUYECKasl CBSI3b UKPUCTAIIMYECKHE PEIIETKH. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BEIIECTB (METANIOB, HEMETAIIIOB, OJIATOPOIHBIX
ra3oB) OT MOJIOKEHUs 31ieMeHToB B Ilepuonnueckoii cucteme. TUonoruss HEOPraHMYECKUX
BELIECTB, JEJICHNE UX Ha KJacchl ¥ rpynmsl. [Ipencrasurenu.

[Tpu3Haky U yCIOBUS MPOTEKAHUS XUMHUUECKHUX peakiuii. TUMOIOTHS XUMUYECKUX PEaKInuii o
pa3IMYHbIM OCHOBaHMSIM. Peakiinu noHHoro ooMeHa. OKUCIUTETHHO-BOCCTAHOBUTEIBHbBIE
peaxIuu.

XUMHUYECKUE CBOWCTBA ITPOCTHIX BEUIECTB. XAPAKTEPHbIE XUMUUECKHUE CBOMCTBA
coneo0pa3yrIIUX OKCHIOB, THAPOKCUIOB (OCHOBAHUMN, KUCIOT M aM(OTEPHBIX THAPOKCHIOB),
COJIEN.

IInanupyemble pe3ybTaThl OCBOCHHA Y4e0OHOI0 peaMera

[To 3aBeprieHUI0 Kypca XMMUHU Ha 3TaHE OCHOBHOTO 00IIIET0 00pa30BaHMs BHIITYCKHUKH
OCHOBHOM IIKOJIBI IOJKHBI OBJIAJIETh CIEAYIOMUMHE Pe3yIbTaTaMu:

JIngHOCTHBIE PE3YNIBTATHI:

0CO3HaHUeCBOE! dTHUYECKOM MPUHAAJICKHOCTH, 3HAHHE UCTOPUU XUMHUHU U BKJIa/1a POCCUHCKOM
XUMHUYECKON HAYKH B MUPOBYIO XUMHUIO;
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@opmuposarue OTBETCTBEHHOTO OTHOIICHHUS K MO3HAHUIO XMMHUH; TOTOBHOCTH ¥ CHOCOOHOCTH
00yJaromuxcst K CaMOPa3BUTHIO U CAaMOOOPa30BaHHUIO HA OCHOBE M3YUYEHHBIX (DAKTOB, 3aKOHOB U
TEOPHI XMMHUHU; OCO3HAHHOTO BBIOOpA M MOCTPOSHHE WHANBUYAIbHON 00pa30BaTeIbHOM
TPaeKTOPHH;

@opmuposanue IETOCTHON €CTECTBEHHO-HAyYHOU KapTUHBI MUPA, HEOTHEMIIEMON 4aCThIO
KOTOPOH SIBJIIETCSI XUMUYECKAsi KapTHHA MUDA;

061a0eHue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKHU H
0OLIECTBEHHOM NIPAKTUKH, B TOM YUCIIE U XUMHUYECKUM;

0c80eHUe COMAIIBHBIX HOPM, ITPaBUJI IOBEACHUS, pojiel U GOopM coLMaIbHOM KU3HU B
coLuyMe, MPUPOJIE U YACTHOM KHU3HH HA OCHOBE SKOJIOTMUYECKON KYIbTYPHI H 0€3011acHOT0
oOpallieHus ¢ BEIIECTBAMU U MaTepUalaMy;

¢opmuposarie KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU CO CBEPCTHUKAMHU U
B3pOCJIBIMH B IIpoIiecce 00pa30BaTebHOM, OOIECTBEHHO MOJIE3HOM, y4eOHO-
HCCJIEIOBATEIbCKOM, TBOPUECKOM U IPYIUX BUJIOB JI€ATEIbHOCTH, CBSI3aHHBIX C XUMUEH.

MertanpeameTHbIE PE3YIbTATHI:

Onpeodenenue 1ieneit COOCTBEHHOT0 00y4YeHHUs, TOCTaHOBKA U (OPMYyIHUPOBAaHUE AJis C€0sI HOBBIX
3ajay;

HﬂaHupoeaHue HYTeﬁ AOCTHUIKCHUS KEIIACMOTI'O pE3yJibTaTa O6y‘IeHI/I$I XHUMHHU KaK
TCOPECTUYCCKOTI'O, TAK U OKCIICPUMCHTAJIbHOI'O XapaKTEpa,

Coommecenue CBOUX ICHCTBUY C IJITAHUPYEMBIMU PE3YJIbTATaAMU, OCYUEeCHEIeHIe KOHTPOIIS
CBOEH IeATEILHOCTH B TIPOIIECCE TOCTIKCHUS PE3yIbTaTa, onpedeietue Clioco00B IeHCTBHMA
NIPU BBITTOJIHEHUH JTA0OPATOPHBIX M MPAKTUYECKUX PAOOT B COOTBETCTBUU C MIPABUIIAMU TEXHUKHU
0e30IMacHOCTH;

Onpeodenenue UCTOUHUKOB XMMHUYECKONH MH(POPMAIIUH, OTYyISHNE U aHAIN3 €€, CO3/1aHue
UH(POPMALIMOHHOTO MPOIYKTA U €ro Mpe3eHTaLus;

Hcnonvzoeanue OCHOBHBIX HHTEIUICKTYAJIBHBIX OTICpAIlHii: aHAIN3a U CHHTE3a, CPABHEHHS U
cUCTeMaTH3aIuU, 0000IIEHHs U KOHKPETH3AINH, 8blsisleHue TIPUIMHHO-CIICICTBEHHBIX CBSI3CH U
nocmpoenue JIOTHIECKOT0 PacCYKICHHS U YMO3AKITIOUeHHs! (MHIYKTHBHOTO, IETYKTHBHOTO U
110 QaHAJIOTUH) Ha MaTepUalie €CTECTBCHHOHAYYHOTO COJICPKaHUS,

Ymenue CO3daK0T, IIPUMCHSATD U HpeO6p830BLIBaTL 3HAaKW U CUMBOJIBI, MOJCIIN U CXCMBI IJIA
peHicHusd y‘{e6HLIX M IMO3HAaBaTCJIBHBIX 3a4a4,

@opmupoeaHue U pazeumue 3KOJOTNYCCKOr0 MBIIIJICHU, YMCHUC IIPUMCHATH €TI0 B
HOSH&B&TCHLHOﬁ, KOMMYHI/IKaTI/IBHOﬁ, COLIMAJIbHOM IPAaKTUKEC U HpO(I)CCCHOHaHLHOﬁ
OpUCHTAlNU,

T'enepuposanue uie u onpeaeneHue CpecTB, HEOOXOTUMBIX IS UX PeaTU3aIIHH.

Y4eOHO-TeMaTHUeCKui Mi1aH
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Ne | HaumenoBanue pasnenoB (tem) | KommuectBo B Tom uncnie Ha npoBeaeHue
4acoB I10
nporpamme [IpakTHueckux KoHTponbHbIX
pabor
pabor
8 knacc
1 Havanpuele moHaTusa v 3akousr | 21 2 2
XAMHUA
2 | Baxneiimue npencTaBuTeNx 18 3 1
HEOPTaHMYECKUX BEIIECTB.
KonnuecTBeHHBIE OTHOIICHUS B
XAMUH
3 OCHOBHBIE KJIACCHI 10 1 1
HEOPraHUYECKHX COCTMHCHHI
4 | [lepuoauueckuii 3aKoH U 8 1
[Tepuoanueckas cucrema
XUMHYECKHUX 31eMeHTOB /1. H.
MeHpeneeBa U CTpoeHHE aToMa
5 XuMHYeECKast CBA3b. 11 0 2
OKXKHUCIIUTEIIBHO -
BOCCTAHOBUTEJIbHBIE PEAKITUN
Hroro 68 6 7
9 knacc
1 | [loBTOpenue u 00o0IIEeHNE 5 1
CBEJICHMIA 110 KypCy 8§ Kiacca.
XUMUYECKHE peakliuu
2 | XUMHYeCKHe peakiui B 10 1 1
pacTBopax
3 Hewmeramisl 1 nX coeTMHEHUS 25 4 1
4 MeTaimisl ¥ X COSTMHEHUS 17 2 1
5 | Xumus u okpyxaromas cpega | 2
6 O000111eHrEe 3HAHNM 110 XUMHH | [ 1
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3a KypC OCHOBHOM IIKOJIBI.
[TonroroBka k OCHOBHOMY
rocy1apCTBEHHOMY 3K3aMEHY

(0)3€))
Peseps 2
Htoro 68 7 5

KonTposibHbIe pabOThI (TEMATHYECKHE U UTOTOBBIC)

O.C.T'abpuensn,I1.H., bepe3kun,A.A.YmakoBa KoHTpoJIbHBIC U TPOBEPOYHBIC PAOOTHI. §
kiacc.IIpocsemenue 2018 rox

O.C.I'abpuensn,I1.H., bepe3kun,A.A.YmakoBa KoHTponbHbIE U TPpOBEpOUHbIE pabOTHI. 9
kiacc.IIpocsemienue 2018 rog




