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IHosicuuTenbLHAA 3aMHCKA

IIporpamma cocTaBieHa Ha OCHOBE CIIEYIOIINX HOPMAaTHBHBIX JJOKYMEHTOB!
1. 3akon «O06 obOpazoBanuu B Poccuiickoit @enepaunn» ot 29.12. 2012 rona Ne 273-D3;

2. OenepanbHblii ['ocymapcTBeHHBI 00pa3oBaTeNbHbBIM CTaHAAPT HAYAIBHOTO
o0miero oOpa3oBaHusi, yTBEPKIAEHHOTO IpUKa3oM MMHHCTEpCTBa 0Opa3oBaHMS
u Hayku P® 06.10.2009 Ne 373;

3. Ipuxa3z MunucrepctBa oO6pazoBanus u Hayku PO ot 31 nekabps 2015 r. Ne 1576
«O BHeceHUHU M3MEHEHMH B (eJiepalIbHBI TOCYIapCTBEHHBIN 00pa30BaTeIbHBII
CTaHJApT HAYAJIBHOTO O0OWEero o0pa3oBaHMs, YTBEP)KICHHBIM IMPHUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuu ot 6 okTs10ps 2009
r. No 373»

4. Ilpuka3z Muno6puayku Poccun ot 06.10.2009 Ne 373 (pen. ot 31.12.2015) "O0
VTBEpXKACHUM W BBEACHHUM B JeicTBUE (efepaibHOr0 TOCYIapCTBEHHOIO
00pa3zoBaTeIbHOTO cTaHgapTa HaYaJIbHOTO o01ero obpazoBanus"
(3aperucrpuposano B Muntocte Poccuu 22.12.2009 N 15785)

5. mpuka3 MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepauuu ot 31.03.
2014 r. Ne 253 «O BHeceHUU U3MEHEHUH B (efiepalibHbIN NepeyeHb YUeOHUKOB,
PEKOMEHIOBAaHHBIX K MCITOJIb30BAHHUIO 0pyu  pealu3alui UMEIOIINX

rOCy/IapCTBEHHYIO aKKPEeAUTAIMI0 00pa30BaTebHbIX IPOrpaMM
HAYaJIbHOTO O0IIEero, OCHOBHOTO O0IIEro, CPEeTHETr0 00IIero 00pa3oBaHus»,

6. B COOTBeTCTBMHM C METOJMYECKUMH PEKOMEHIANUSIMH TI0 OpTaHU3aIlUH
o0Opa3oBaTenbHOU JIESATEIIBHOCTH pu peanu3anuu OCHOBHBIX
00111e00pa30BaTeNIbHBIX ~ MPOTPaMM  OCHOBHOTO  oOmiero oOpa3oBaHusi B
oOpa3oBaTenbHbIX opranu3anuax Jlenunrpaackoi odxactu B 2018-2019 yuebnom
roxy Ne 19-14011/2018 ot 30.07.2018 rona.

7. OcHoBHas oOpa3oBaTenbHas MporpaMma HadajabHOro oOpa3zoBanus «MOY
«Slomonunkas COILly;

8. yueOusIif iian MOY «Sl06noHuIkast cpesis 00meo0pa3zoBaTenbHas MIKOIay JUIs
6-9 Kaccos;
9. Pabouas nporpamma pa3zpaboTaHa Ha OCHOBE



IlnanupyemMblie pe3ybTaThbl 0CBOCHUS Y4eOHOI0 mpeaMeTa 8 Kiace

[To 3aBepuIeHHIO Kypca XMMUU HA ATaIle OCHOBHOTO 0011ero 00pa3oBaHus BHITYCKHUKH
OCHOBHOM IIKOJIbI JOJKHBI OBJA/I€Th CIEAYIOIIUMHU PE3yIbTaTaMU:

|. Jluunocrubie pesynbrars:

1) ocosnanue cBoeii STHHYECKON TIPUHALICKHOCTH, 3HAHME MCTOPUH XUMHH M BKJIa1a
POCCUICKON XMMHUYECKON HAYKU B MUPOBYIO XHUMHUIO;

2) (opmuposanie OTBETCTBEHHOTO OTHONIEHHS K O3HAHUIO XUMUH; TOTOBHOCTH M
CIIOCOOHOCTH 00yYarOIIMXCs K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE M3YUYE€HHBIX
(bakToB, 3aKOHOB U TEOPUIN XUMHUHU; OCOZHAHHOTO BHIOOpA U MOCTPOCHUE UHIUBUIYATbHON
00pa30BaTeNbHOI TPACKTOPUH;

3) popmuposanie 1enoCcTHON €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, HEOTHEMJIEMOI YacThIO
KOTOPOM ABIIIETCS XUMUYECKasi KapTHHA MUDA,

4) oeradenue cOBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIUM YPOBHIO PA3BUTHUS HAYKU U
00IIECTBEHHON MPAKTUKH, B TOM YUCIIE U XUMHUYECKUM;

5) ocsoenue conmanbHbIX HOPM, HPABUII IOBEAEHHS, POIIei U (OPM COLUANTLHOM KU3HY B
colMyMe, IPUPOAE U YACTHOM JKM3HHU HA OCHOBE 3KOJIOTUYECKON KYJIbTYpPbI M 0€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU U MaTepualaMy;

6) hopmuposanie KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHHHU CO CBEPCTHUKAMH H
B3pOCJIBIMU B IIpoliecce 00pa3oBaTebHOM, 001IECTBEHHO MOJIE3HOH, Y4eOHO-
UCCIIEIOBATEIIHCKOW, TBOPUYECKON U IPYTUX BHUJIOB JESITEITHHOCTH, CBI3aHHBIX C XUMUEH.

I1. MeTtanpenmeTHble pe3ynbTaThHL:

1) onpeodenenue ueneii cobcTBEHHOr0 06YUEHHs, TOCTAHOBKA U (POPMYJIUPOBAHUE I ceOst
HOBBIX 3371a4;

2) naanuposanue MyTel NOCTUKEHHS KeIAEMOTO PE3y/IbTaTa 00ydeHHs XUMHUH KaK
TEOPETUYECKOI0, TaK U SKCIIEPUMEHTAIILHOTO XapaKTepa;

3) coommecenue cBOUX NeHCTBHIL C MIAHUPYEMBIMH PE3YIbTATAMH, OCYUECHEIeHIe KOHTPOIs
CBOEH JIeATEIbHOCTH B MPOLIECCE JOCTHKEHUS pe3yabTara, onpeoeneHue crocoooB
JeCcTBUH MPH BBIIOJIHEHUH JTAOOPATOPHBIX U MPAKTUUECKUX pabOT B COOTBETCTBHH C
NpaBUJIaMU TEXHUKH 0€301aCHOCTH;

4) onpedenenue NCTOYHUKOB XUMHIECKOH HH(OPMALIMH, OTyIEHHUE W aHAIN3 €€, CO3IaHNe
UH(POPMALIMOHHOTO MPOAYKTA U €ro Mpe3eHTALNS;

5) ucnonvzosanue 0CHOBHBIX HHTEIUIEKTYAIBHBIX ONEPAIMii: aHAIIN3a U CHHTE3a, CPABHEHHS U
CHCTEMaTH3aIu!, 0000IIEHHS 1 KOHKPETH3AINH, Gblsig/eHue TIPUINHHO-CIICIICTBEHHBIX
CBSI3EH M nocmpoeHue TOTHYECKOTO PACCYXKIACHUS M YMO3AKITIOUCHNUs (MHyKTUBHOTO,
JIeTyKTHBHOTO | 10 aHAJIIOTHH) HA MaTepHae eCTeCTBEHHO-HAYIHOTO COJICPIKAHMS,;

6) ymenue co3naroT, HPUMEHATH U IPEOOPA3OBLIBATH 3HAKU ¥ CUMBOJIBI, MOJIEIH M CXEMBI JJIs1
pelieHus: yueOHbIX U TO3HABATENIbHBIX 33]1aY;

7) @opmuposanue u pazeumue S5KOJOTUYECKOTO MBIIUIEHUS, yMEHHE IPUMEHSATH €r0 B
MO3HaBATEIbHOW, KOMMYHHUKATHBHOM, COIMATBLHON MPAKTHUKE U TPOQPECCHOHATBHON
OpHEHTAINH;

8) 2eHepuposanue UACH N ONIPEACIICHUE CPEACTB, HECOOXOMMMBIX IS UX PeaTh3alliu.



1. Ipeomemnuie pe3ynvmamo:

BrinmyckHuk Haydures:

® XApaKTCPHU30BaATb OCHOBHBLIC MCTOAbI ITIO3HAHUA: HaGJ'IIOI[eHI/Ie, HU3MEPCHUE, DKCIICPUMEHT,

OTHUCBIBaTh CBOMCTBA TBEPIBIX, )KUIKUX, Fa3000pa3HBIX BEIICCTB, BBIICISAA UX CYIICCTBCHHBIC
MIPU3HAKY;

PacCKpbIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX HOHATUN «aToOM», «KMOJICKYJIa», «XUMHYECKUU
3JIEMEHT», IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY, BAJICHTHOCTDBY, «XUMHYCCKAs
peaKIus», UCIIOJIB3YS 3HAKOBYIO CUCTEMY XUMHH,

PacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOU TEOpHUU;

pasiiniyaTtb XUMHUYCCKUC U (1)I/I3I/I‘-IeCKI/I€ SIBJICHUSA,

Ha3bIBATh XUMHUYCCKHE DJIEMCHTHI;

OTIpEeIeIIATh COCTAB BEUIECTB MO X (popmynam;

ONPEIETATh BAJIGHTHOCTh aTOMA AJIEMEHTA B COCTMHEHUSX;

OTIPENICTIATh TUIT XUMHUYECKUX PEaKIUi;

HA3bIBaTh MPU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMUYECKUX PEaKLIUM;

BBIABJIATH MIPU3HAKHU, CBUACTCIBCTBYIOIHUE O IIPOTCKAaHUU XUMHYECKOH pCaKkuuu mnpu
BBIITOJTHCHHH XMMUYECKOT'0 OIIbITa;

COCTaBJIATH (POPMYJIBI OMHAPHBIX COSAMHEHUI U COCTABIIATh YPAaBHEHUS] XUMUYECKUX PEaKIINA;
coOiroaaTh npaBuia 6€30mMacHOl paboThI MPU MPOBEACHUU OTIBITOB;

MOJIb30BaTHCS TA0OPATOPHBIM 000PYAOBAHUEM U TIOCYIOM;

BBIUKCIIATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO ¥ MOJIIPHYIO MacChl BEILIECTB;

BBIYHCIIITH MAaCCOBYIO JIOJTIO XUMUYECKOTO AJIEMEHTa 1Mo (Popmysie COeTMHEHUS;

BBIUHCIISTH KOTMYECTBO, 00BEM MJTM MacCy BEIeCTBA MO0 KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJIM POAYKTOB PEaKIINH;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHIE CBONCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJOPO/IA;

pacmo3HaBaTh OMBITHRIM ITYyTEM Ta3000pa3HbIE BEIIECTBA: KUCIOPO/I, BOJAOPOI;

pacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;

PacKpbIBaTh CMBICT MOHSATUH «TEIIOBOM 2P PEKT peakinm», «MOISIPHBIA 00BEMY;
XapaKTepu30BaTh GU3NUYECKUE U XUMUIECKHE CBONCTBA BO/IBI;

PaCKpBIBATh CMBICII TIOHSATHUS «PACTBOPY;

BBIYHCIIATH MAaCCOBYIO JIOJIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

MPUTOTOBJISITH PACTBOPHI C ONPEACIIEHHON MAacCOBOM J0JI€H paCTBOPEHHOT'O BEIIECTBA;
Ha3bIBaTh COCAMHCHHS N3YYCHHBIX KJIaCCOB HCOPraHNMYCCKUX BEIICCTB,

XapaKTEpHU30BaATh (1)1/13PI‘—I€CKI/IC U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHMI, COJICH;

ONpCaACIATh MPUHAAJICIKHOCTD BCUICCTB K OMIPCACICHHOMY KJIACCY COGI[PIHCHHP'I;

COCTaBIATH (OPMYIBI HEOPTAaHUYECKUX COCTUHEHHU U3YYCHHBIX KJIACCOB;

MIPOBOJIUTDH OMBITHI, TOJITBEPKAAIOITNE XHMMHUIECKHE CBONCTBA N3YyUEHHBIX KJIACCOB
HEOPTraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIIOT U IIEJI0YEeH M0 U3BMEHEHHUIO OKPACKH



MHIMKATOPa;

®  XapaKTEpU30BaTh B3aMMOCBA3b MEKIY KlIaCCaMH HEOPraHUYECKUX COCIMHEHUM;

®  OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHMS CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIPEJIENax
MaJIbIX IIEPUOJIOB U IVIABHBIX MOATPYIII;

® COCTaBJIATH CXEMbI CTPOEHUS aTOMOB NepBbIX 20 3r1eMeHTOoB nepuoaudeckoi cucremst . 1.
Menneneena;

® OIpPEIENATh CTENEHb OKUCIEHUS aTOMA 3JIEMEHTa B COCAMHECHUH;

e Ha3bpIBaTh (PAKTOPHI, BIUAIOLIME HA CKOPOCTh XMMUYECKOH peaKIii;

e kiaccu(UUIUpPOBATh XMMUYECKHE PEAKIIUH 110 Pa3IMYHBIM MPU3HAKAM;

® XapaKTEpHU30BaATh B3aMMOCBS3b MEXK]Y COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAJUIOB;

®  XapaKTepU30BaTh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOCHUEM U CBOMCTBAMU METAJLJIOB;

®  OLEHUBATh BIMSIHHME XMMHUYECKOTO 3arpA3HEHMSI OKPYKAIOUIEH Cpe/ibl HAa OPraHU3M YeJIOBEKA;

® TpaMOTHO 0OpalIaThCs C BEMIECTBAMHU B TIOBCETHEBHOM KHU3HH;

BBIMyCKHUK MOJYYUT BO3MOKHOCTDh HAYYIHUTHCS:

* BBUIBHTaTh H MPOBEPSATH SKCIIEPUMEHTAILHO MMITOTE3bl O XUMUYECKUX CBOMCTBAX
BEIIIECTB HA OCHOBE MX COCTABa U CTPOCHHUS, HX CIOCOOHOCTH BCTYIATh B XUMHUYCCKHE
PEaKInK, O XapaKTepe U MPOIYKTaX Pa3IMYHbIX XUMUICCKUX PEAKIIHIA;

*  XapaKTepu30BaTh BELICCTBA [0 COCTABY, CTPOSHHIO U CBOMCTBAM, YCTaHABINBAIOT
NPUYUHHO-CJICJICTBEHHBIE CBSI3U MEK/Y TaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA,;

*  COCTABJSATH MOJICKYJISIPHBIC M MTOJHBIC HOHHBIC YPABHEHUS 110 COKPAIEHHBIM HOHHBIM
YpaBHCHHSM;

*  TPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEIBHBIC UITH
BOCCTAaHOBHUTEIIbHBIC CBOWCTBA C YUETOM CTEIIEHEH OKUCIICHHSI AJIEMEHTOB, BXOJISIINX B €T0
COCTaB;

*  COCTABJSATH YPABHEHUS PEaKIUii, COOTBETCTBYIOIIUX MOCIICIOBATEIIBHOCTH IPEBPALICHHUIA
HEOPraHMYECKUX BEIIECTB Pa3IHYHBIX KJIACCOB;

* BBUIBHTATh H MPOBEPSATH KCIIEPUMEHTAILHO THITOTE3bI O PE3YJIbTaTaX BO3ACHCTBHUSI
pa3InyHBIX (PAKTOPOB HA H3MEHEHHUE CKOPOCTH XMMHUYECKON peakIinu;

*  HCHOJb30BATh IPUOOPETEHHBIC 3HAHUS JIJIS SKOJIOTUYECKHA TPAaMOTHOT'O TIOBEICHHUS B
OKpYKarollleu cpee;

*  HCHOJb30BATh NPUOOPETEHHBIE KITFOUCBBIE KOMITETCHIIUHU TPU BBHIIIOJITHCHUH TIPOCKTOB U
y4e0HO-HCCIIE0BATEIbCKUX 33/1a4 10 U3YYCHUIO CBOMCTB, CITOCOOOB MOTyYCHHS U
pacrio3HaBaHUs BEIICCTB;

* 00bEKTHBHO OLEHUBATHh HH()OPMAIHIO O BEIIECTBAX U XUMHUECKUX MpPOIleccax;

* KPHUTHYECKHM OTHOCHTLCS K IICEBIOHAYYHON HH(POPMAIHH, HETOOPOCOBECTHOM peKiaMe B
CpeCcTBax MaccoBOi HH(MOpMAITHH;

*  0CO3HABATH 3HAYCHHE TEOPETHUCCKUX 3HAHHUM M0 XUMHUHU JIJIS PAKTHUECKON JESITEIbHOCTH
YeJI0BEKa;

CO31aBATH MOOeIU U CXeMbl 0I5l peuleHUs: Y4eOHbIX U NOZHABAMENbHBIX 3a0ad; NOHUMAMb
HeobX00uMocmy coOM00eHUs NPEONUCAHUL, NPEONALAeMbIX 8 UHCMPYKYUSX NO UCHOTb308AHUIO
JleKapcma, cpeocms ObIMoBoU XuMuu u op.

Iliianupyemble pe3yJibTaThl OCBOCHUS Y4eOHOI0 mpeaMera 9 kiaace



[To 3aBepuIeHHIO Kypca XMMUHU HA 3TaHE OCHOBHOTO 0011ero 00pa30BaHus BHITYCKHUKH
OCHOBHOI IIKOJIbI JOJKHBI OBJA/I€Th CIEAYIOIUMHU PE3yIbTaTaMMU:

|. JluunoCTHBIE pe3ysIbTaTHI:
1) ocosnanue cpoeii STHUYECKOM MPUHAIEKHOCTH, 3HAHUE HCTOPUH XMMUM M BKJIaJa
POCCUICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;
2) popmuposanue OTBETCTBEHHOTO OTHOLIECHUS K O3HAHMIO XUMMH; TOTOBHOCTH M CIIOCOOHOCTH
00y4aromuxcst K CaMOPa3BUTHIO U CAMOOOPa30BaHHIO HA OCHOBE U3YUEHHBIX (DaKTOB, 3aKOHOB U
TEOpU XMMUU; OCO3HAHHOTO BBIOOpA U MOCTPOSHUE UHIMBUTyaIbHOU 00pa3oBaTeIbHOM
TPaeKTOPHUHU;
3) @opmuposanue nenocTHON €CTECTBEHHO-HAYYHOM KApTHHbI MUPA, HEOTHEMJIEMOI YacThIO
KOTOPOU SIBJIIETCSI XUMUUYECKAsI KApTUHA MUDPA;
4) osnadenue coBpeMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKHU H
00IIECTBEHHON MPAKTUKH, B TOM YHCIIE U XUMHYECKUM;
5) oceoenue counanbHbIX HOPM, TIPABHII IOBECHHUS, Posieii 1 GOPM COLMANBLHOMN KU3HU B
colnyMe, MPUPOJE U YACTHOM JKU3HHU HA OCHOBE SKOJIOTUYECKOM KYIbTYpPhI M 0€3011acCHOTO
oOpallieHus ¢ BEIIeCTBAMU U MaTepualamy;
6) opmuposanue xoMMyHUKATUBHON KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMH H
B3POCIIBIMH B IpoIiecce 00pa3oBaTelIbHOM, 0OMECTBEHHO MOJIC3HOH, YIeOHO-HCCIIeT0BATEIbCKOM,
TBOPYECKOH U IPYTUX BUIOB JEATEIbHOCTH, CBA3aHHBIX C XUMHEH.

1. MertarnpeaMeTHbIe Pe3yIbTaThl:

1) onpeoenenue ueneii co6cTBEHHOrO 00yUEHH s, OCTAHOBKA U (POPMYJIMPOBAHHUE IS CE0S
HOBBIX 3371a4;

2) nnanupoeanue nyTei TOCTHKEHHS KETAEMOTO PE3YIbTaTa 00YJEHUs XUMHUHU KaK
TEOPETUYECKOT0, TaK U KCIIEPUMEHTAIBHOTO XapaKTepa;

3) coommnecenue cBoux NeiCTBHI ¢ MIAHUPYEMBIMH PE3YIbTATAMU, OCYUECMETeHIe KOHTPOTIS
CBOEH JIeATENIbHOCTU B MPOLIECCE JOCTHXKEHUS pe3ynbTara, onpedenerue coco00B AeUCTBUH pH
BBITOJIHEHUH J1a00paTOPHBIX M MPAKTUYECKUX PaOOT B COOTBETCTBUHU C NMPaBUJIAMH TEXHUKU
0e30I1acHOCTH;

4) onpedenenue NCTOUHNKOB XMMUUYECKOH MH(OPMALIUH, TTOTYYEHUE U AHAH3 €€, CO3JaHHE
UH(POPMALIMOHHOTO MPOAYKTA U €ro Mpe3eHTaLUs;

5) ucnonvzosanue oCHOBHBIX MHTEIIEKTYaIbHBIX ONEPALMil: aHANIN3A U CHHTE3a, CPABHEHHS U
cucTeMaTH3aluu, 0000IEH s U KOHKPETH3AIHH, 8blis/leHue TPUIUHHO-CIIE/ICTBEHHBIX CBSI3€H U
nocmpoenue JIOTHIECKOTO PacCYKIECHHS 1 YMO3aKITIOUeHUS (MHAYKTHBHOTO, JIEAYKTUBHOTO U 110
AHAJIOTHH ) HA MaTepualie €CTECTBEHHO-HAyYHOT'O COJICPKAHNUS;

6) ymenue cosnaror, IPUMEHATH ¥ IPEOOPa3OBBIBATH 3HAKK M CHMBOJIBI, MOJIEIM U CXEMBI JIS
penreHus yueOHBIX 1 II03HABATENIBHBIX 33/1a4;

7) ¢opmuposanue v pazeumue >5K0JIOTMIECKOTO MBIIUIEHHS, YMEHHE IPMMEHST €0 B
MO3HABATEJIbHOW, KOMMYHUKATHBHOM, COITMATLHOM MPAaKTHKE U TPO(EeCCHOHATTLHON OpUEHTAIINH;
8) zenepuposanue vnieii u onpenenenye cpecTB, HEOOXOIUMBIX JUIS MX PEATH3aLMH.

ll. IIpeomemnvie pesynomamor:



BbInycKHUK HAYYHTCSH:

XapaKTepu30BaTh OCHOBHBIC METO/Ibl IO3HAHUS: HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT;

OTKCHIBATh CBOMCTBA TBEPIBIX, KUIKHX, ra3000pa3HBIX BEUIECTB, BHIACIASA UX

CYLIECTBEHHbIE IPU3HAKHY;

PaCKpBIBATH CMBICII OCHOBHBIX XMMUYECKHUX TOHSATHH «aTOM», «MOJICKYIIay,
«XUMHUYECKHH 2JIEMEHT»,  «IIPOCTOE BEIIECTBO», «CI0KHOE BEILIECTBOY,

«BAJICHTHOCTBY, «XUMHUYECKAs pEaKIUs», UCIOIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;

pacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHUS MACChI BEILIECTB, [IOCTOSIHCTBA COCTaBa, aTOMHO-

MOJIEKYJIIPHOM TEOpUHU;

pas3nyaTh XUMUYECKUE U (PU3NUYECKUE SBICHHUS;

Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;

OTIPEeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyram;

OIpPEAEIIATh BaJICHTHOCTh ATOMa 3JIEMEHTA B COEIMHEHUSX;

OIpeNeNATh THII XMMUYECKUX peaKIHii;

Ha3bIBATh MPU3HAKU M YCIOBHS MIPOTEKAHUS XUMUYECKUX PEaKIINH;

BBISIBIISITH IPU3HAKH, CBUICTEIBCTBYIOIINE O IIPOTEKAHUU XUMHUECKOW PEaKIIUHU TPH

BBITTOJIHEHIUH XHMHUYECKOTO OIBITA;

COCTaBJIATH (POPMYJIIbI OMHAPHBIX COCAMHEHUI;

COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIIMA;

coOnroaaTh npaBuia 6€30MacHoO paboThI IPU MPOBEAECHUHN OIBITOB;

M0JIb30BATHCS J1A0OPAaTOPHBIM 000PYAOBAHUEM U TIOCYI0M;

BBIYHUCIIATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BELLIECTB;

BBIYHUCIISATH MACCOBYIO JIOJII0O XMMHUYECKOT'0 3JIEMEHTA 110 (JOpMYJie COeAMHEHUS;

BBIUHCIISTH KOJIMYECTBO, 00BEM MJIM MAcCy BEILIECTBA IO KOJIMYECTBY, 00bEMY, Macce

peareHToB WK IPOAYKTOB PEAKIIHH;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB: KUCIOPOIa U

BOJIOPOJIa;

H0Jy4aTh, COOMPATh KMCIOPOA U BOJIOPO/T;

pacrio3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO;

pacKpbIBaTh CMBICI 3aKOHa ABOTaIpo;

PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3PPEKT peakinm», «MOJSPHBIA 00BEMY;

XapakTepu3oBaTh (PU3NYecKre U XUMHUUECKUE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICT MIOHSATHUS «PAaCTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILLIECTBA B PaCTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MacCOBOM J10JIEN paCTBOPEHHOT'O BEILIECTBA;

Ha3bIBAaTh COEJIMHEHUS U3YUYEHHBIX KJIACCOB HEOPTraHMUECKUX BEIIECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMHUYECKHE CBONCTBA OCHOBHBIX KJIacCOB

HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBaHU, COJIEH;

OIpeNeNATh IPUHAAIEKHOCTD BEIIECTB K ONPEAEICHHOMY KJ1acCy COEMHEHUH;

COCTaBJIATH (POPMYIIBI HEOPTAHUYECKUX COSAMHEHUN N3YUYEHHBIX KIIACCOB;

IPOBOJUTH OTBITHI, TOATBEPKAAIOINE XUMUYECKHE CBOMCTBA H3yYEHHBIX KIacCOB

HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTE€M PACTBOPHI KUCIIOT U IEI0Yel 10 U3MEHEHUIO OKPACKU

UH/INKATOpa;



XapaKTepU30BaTh B3aUMOCBSI3b MEXKYy KJIaCCAaMH HEOPTAHUUECKUX COETUHEHU;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. . MenneneeBa;

O0OBACHATH (PM3UYECKUN CMBICI aTOMHOTO (TIOPSAIKOBOTI0) HOMEPA XUMHUUYECKOTO JIEMEHTA,

HOMEPOB I'PYIIIBI U IEpHOJa B iepuoanueckon cucreMe . 1. Menneneesa;

0OBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CTPOCHUS aTOMOB, CBOWCTB JIEMEHTOB B Npeeiiax

MaJIbIX TIEPUOIOB M TJIABHBIX MOTPYIIIL;

XapaKTepU30BaTh XUMUUYECKHUE PJIEMEHTHI (OT BOJIOPO/Ia 10 KAJIbIIUs) HA OCHOBE UX

MOJIOXKEHUS B repuoanueckoii cucreme /1. 1. MeneneeBa u 0coOOCHHOCTEH CTPOCHHUSI X

aTOMOB;

COCTaBJISITh CXEMBI CTPOCHUS aTOMOB MEPBBIX 20 AIEMEHTOB MEPUOIUYECKON cucTeMsl /.

H. Menpeneena;

PaCKpBIBAaTh CMBICH MOHITHI: «XUMUYECKAS CBS3bY, <OJIEKTPOOTPULIATEILHOCTHY,

XapaKTepU30BaTh 3aBUCUMOCTH (DH3UYECKIX CBOMCTB BEIIESCTB OT TUIA KPHCTATUITMYECKOM

peLIETKY;

ONpeAeNsaTh BUJ XUMUYECKON CBSI3M B HEOPTraHUYECKUX COCIMHEHUSIX;

M300paxaTh CXEMbI CTPOCHHS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMHU

XUMHYECKHUX CBSI3EH;

PAaCKpBIBATh CMBICH MOHITHI «MOH», «KAaTUOHY», «AHUOH», «IJICKTPOIHUTHIY,
«HEDJIEKTPOIUTBI», «IJEKTPOIUTHYECKAS TUCCOLMAIUY, «OKUCIUTEIb), «CTCIEHb

OKHCJICHUSY, «BOCCTAHOBHUTEIIBY», KOKHCIICHUEY, «BOCCTAHOBIICHHE),

OTIPEIETISATh CTENEeHb OKUCIIEHUS aTOMa DJIEMEHTA B COSJIMHEHUU;

PaCKpBIBATh CMBICI TEOPUH JIEKTPOIUTHIECKOMN TUCCOIUAIINN;

COCTaBJISITh YPABHEHHUS SJIEKTPOIUTUUYECKON TUCCOLMALMN KHUCIIOT, IIET0YEH, COJIEH;

OOBSCHATH CYITHOCTH MPOIIECCa AIEKTPOIUTUUECKON JUCCOIMAIIMHN M PEAKITUH HOHHOTO

oOMeHa;

COCTABJISITH TIOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE YPABHEHUS PEakinii OOMeHa;

OTPEeIEeTISATh BO3MOXKHOCTh IPOTEKAHUS PEAKIIU HOHHOTO OOMEHA;

MPUBOAUTH PEAKIUH, OATBEPKAAIONINE KAYECTBEHHBIN COCTAB PA3JIMYHbBIX BEIIECTB;

OTIPENIEeTSATh OKUCIUTEh U BOCCTAHOBUTEIID,

COCTaBJISITh YPABHEHUS OKUCITUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUUYECKON peaKkInu;

KIIACCHU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM IMPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOSHHUEM U CBONCTBAMH HEMETAJIJIOB,;

MPOBOAMTD OMBITHI 10 MOTYYCHHUIO, COOMPAHUIO U U3YYECHUIO XUMUUYECKUX CBOHCTB

ra3000pa3HBIX BEMIECTB: YTIIEKUCIIOrO ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBIN T'a3 U aMMHUAK;

XapaKTepU30BaTh B3aMMOCBA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB,;

Ha3bIBaTh OPTAHMYECKHUE BEIIECTBA MO MX (popmysie: MeTaH, 3TaH, dTHJICH, METaHOJI, TAHOJI,

TJIMIEPUH, YKCYCHAs KHCJIOTa, aMUHOYKCYCHas KUCIIOTa, CTEAPUHOBAS KUCIIOTA, OJICMHOBASI

KHUCIIOTa, TTII0K034a;

OIICHUBATh BJIMSHUE XUMHYECKOTO 3arpsI3HEHUS OKPYXKAIOIIEH Cpebl HA OpraHu3M

YeJI0BEKA;

rpaMOTHO 0OpamaThCs C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HHU;

ONpeIEeNsATh BO3MOKHOCTh IPOTEKAHUS PEAKIIUN HEKOTOPBIX MPEICTaBUTENEH



OpTraHU4Y€CKUX BECIICCTB C KUCIOPOAOM, BOOAOPOAOM, MECTAJLIaMH, OCHOBAHUSAMH,
TraJJOrCHaMH.

BbInyCKHHUK MOJIYy4YHT BO3MOKHOCTD HAYUYHThCH:

®  BBIJBUIATh U NIPOBEPSITH HIKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMUUYECKUX CBOWCTBAX BEIIECTB
Ha OCHOBE MX COCTaBa U CTPOECHMSI, UX CIIOCOOHOCTH BCTYNATh B XUMUUECKHUE PEAKIIUH, O
XapakTepe M MPOJYyKTaxX Pa3IMYHbIX XUMUYECKUX PEAKIIMA;

®  XapaKTEepU30BaTh BEIECTBA [I0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIUBAIOT
HNPUYMHHO-CJIEICTBEHHBIE CBA3U MEX/Y JAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

° COCTAaBJIATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPAaBHCHUS 110 COKpaIJ_IéHHBIM HOHHBIM
YpaBHEHUSM;

® IMPOrHO3UpPOBATH CIIOCOOHOCTD BCIICCTBA NPOABJIATb OKUCIIMTCIIbHBIC UJIN
BOCCTaHOBUTEJIbHBIE CBOWCTBA C YUETOM CTEIEHEH OKUCIIEHHSI 3JIEMEHTOB, BXOSIIUX B €r0
COCTaB;

®  COCTaBJIATh YPABHEHUS peakiuil, COOTBETCTBYIOIIUX MOCIE0BATEIbHOCTH IPEBPALLICHUN
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

®  BBIJBUIaTh U IPOBEPSITH HIKCIEPUMEHTAIBHO TUIIOTE3bI O Pe3yiIbTaTax BO3ACHCTBUS
pa3TUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHYECKON peaKIlnH;

®  HCINOJIb30BaTh NPUOOPETEHHBIE 3HAHUS JUIsl SKOJIOTHYECKH I'PaMOTHOI'O TIOBEICHUS B
OKpYKarollleH cpee;

*  HCIOJIb30BaTh NPHOOPETEHHBIE KIHOUEBble KOMIETEHIUH ITPU BBIMOJIHEHUH TPOEKTOB U
y4eOHO-UCCIIEeI0BATENbCKHUX 3a/1a4 [0 U3YYEHHIO CBOMCTB, CIOCOOOB MOIY4YEHHUS U
pacro3HaBaHUs BEILIECTB;

* 00BEKTMBHO OLIEHMBATH MH()OPMAIIUIO O BEIIECTBAX U XUMHUYECKUX MpoIleccax;

® KPUTHYECKH OTHOCHUTBCS K IICEBJOHAYYHON MH(OpMAIK, HET0OPOCOBECTHON peKiiamMe B
CpeJCcTBaX MaccoBoM nHpopmanuy;

® 0CO3HaBaTh 3HAYECHUE TEOPETUUECKUX 3HAHUI 110 XUMUH I IPAKTUYECKON AEATEIbHOCTU
YeJI0BEKa;
¢ CO3IarT MOJCIN M CXEMBI JJIA PCIICHUA y‘-Ie6HI>IX U II03HABAaTCJIbHBIX 3a4a4, IIOHUMAaThb

HEOOXOMMOCTH COOIOICHUS TIPEATIMCAHUH, Pe/IaraéMbIX B MHCTPYKIIUSAX TI0 UCIIOIH30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOW XUMUH U JIP.



Conep:kanue y4eOHOI0 nmpeamera
8 ki1ace
Beenenue

[Tpenver xumunu. MeTobl MO3HAHUS B XUMUU: HAOIO/IEHUE, SKCIIEPUMEHT, MOIETTUPOBaHUE.
HcTouyHuky XxuMudeckoil nHGopMaIuy, ee MolydeHre, aHajau3 U IpeJCTaBlIeHUue ero pe3yabTaToB.
[ToHsITHE 0 XUMUYECKOM IJIEMEHTE U (popMax ero CylecTBOBaHUsS: CBOOOTHBIX aTOMAaX, MPOCTHIX U
CIOXHBIX BemecTBax. [IpeBpamieHust BemecTB. OTiIHUME XUMUYECKHX peakuuid OT (pu3mdeckux
ABJIEHUN. POJIb XUMHM B )KU3HU YEIOBEKA.

Kpartkue cBeneHusi U3 UCTOPUU BO3HUKHOBEHHUS U PA3BUTHUSL XUMHUHU. POJIb OTEYECTBEHHBIX
Y4€HBIX B CTAHOBJICHUH XUMHUYECKOW Hayku — paboTel M. B. JlomonocoBa, A. M. bytieposa, 1. U.
MenpaeneeBa. XUMHUYECKass CUMBOJIMKA. 3HAKM XUMHUYECKHUX 3JEMEHTOB M IIPOUCXOXKICHHE UX
Ha3BaHMi. Xumudeckue ¢opmynsl. MHmekcsl u kodddunuentsl. OTHOCHUTENbHAs aTOMHas u
MOJIeKyJIipHas Macchl. [IpoBeneHre pacueToB MacCoOBOM JOJIM XUMHUYECKOTO 3JIEMEHTA B BEILLIECTBE
Ha OCHOBE €r0 (POPMYIIBL.

Ilepuoanueckas cucrema xuMuueckux aemMeHToB /. . MeHneneeBa, ee CTpyKTypa: Majble U
OOJBIIME TIEPUOJBI, TPYIIBI M MOATPYNILI (T1aBHas u mobouHas). [leproaudeckasi cuctemMa Kak
CIIPaBOYHOE IIOCOOUE IS ITOJIYUYEHHUS CBEJCHUM O XUMUYECKUX 3JIEMEHTaX.

Jlaboparopubie onbIThbl.l. CpaBHEHHE CBOICTB TBEPABIX KPUCTAUIMYECKUX BEIIECTB M
pacTBopoB. 2. CpaBHEHHE CKOPOCTHM HCIAPEHUs BOJIbl, OJEKOJOHA M 3TUIIOBOTO CIHUpTa C
bunbTpOBaNLHON Oymaru.

IIpakTuyeckue padorsl. 1.IlpaBuna TexHuku Oe30mMacHOCTH TpU PabOTe B XMUMHUYECKOM
kabunete. [Ipuemsr obparieHus ¢ 1abopaTopHbIM 000PYAOBaHUEM U HATPEBATEIBHBIMU IPUOOPAMH.
Tema 1. ATOMBI XMMHUYECKHUX 3JIEMEHTOB

ATOMBI KaK hopMa CyIIECTBOBAaHUS XUMHUECKUX AIeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUH
aTOMOB. JloKazarenabCcTBa CJI0KHOCTU cTpoeHUs aroMoB. OnbiThl Pezepdopaa. [Inanerapnas moaens
aToMma.

CocraB aTOMHBIX si7iep: MPOTOHBI U HEUTPOHBI. OTHOCUTENBbHAS aTOMHAs Macca. B3auMocBsi3b
MOHSATUHN «IPOTOHY», KHEUTPOH», «KOTHOCUTEIbHASL AaTOMHAsI Macca.

H3meHeHune yncna MpOTOHOB B siApe aToMa — 00pa30BaHUE HOBBIX XMMHUECKHUX DJIEMEHTOB.
M3MeHeHMe yncia HEUTPOHOB B siJIpe aToMa — o0pazoBaHue U30TonoB. COBpeMEHHOE ONpeeIeHne
MOHATHUS «XUMUYECKUHA 2JIeMEHT». M30TOMNBI Kak pa3sHOBUIHOCTH aTOMOM OJHOTO XHMHYECKOTO
AIIEMEHTA.

OnekTpoHbl. CTpOCHHE AICKTPOHHBIX YPOBHEW aTOMOB XHWMHUYECKHX DJIEMEHTOB MAaJIbIX
nepuooB. [ToHsTre o 3aBepIIECHHOM AJIEKTPOHHOM YpPOBHE.

[lepuoanueckas cucrtema xumudeckux snemeHToB /. . MenzeneeBa u cTpoeHue  aTOMOB —
(bu3MYECKU CMBICT MOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMepa TPy, HOMeEpa MepHoa.
W3meHeHune ynca 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO SJIEMEHTA —
o0pa3oBaHUE MOJTOKUTEIBHBIX U OTPUIATENHLHBIX HOHOB. MOHBI, 00pa30BaHHBIE AaTOMAMH METAJLIOB
1 HeMeTasuioB. [IpuYrHBI M3MEHEHUsT METAJUTMYECKUX U HEMETAUTMYECKUX CBOMCTB B MIEPHOJAX U
rpynnax. O6pazoBanue OuHapHbIX coenuHeHuil. [lonsTue 06 noHHOM cBs3u. Cxembl 0Opa30BaHUS
WOHHOW CBsI3M. B3amMoeiicTBE aTOMOB DJIEMEHTOB — HEMETAJIOB MEXKIy co00i — oOpazoBaHue
JIBYXaTOMHBIX MOJIEKYJI TPOCThIX BenlecTB. KoOBaJIeHTHAasT HEMOJSIpHAsT XUMUYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumMoneiicTBre aTOMOB HEMETAJUIOB MEXAY OO0 — 00pa3oBaHHe OMHAPHBIX COCAMHEHUI
HEMETAJUIOB. DJIEKTPOOTpULaTeabHOCTh. KoBasieHTHAst monsipHasi cBsi3b. [loHSATHE O BajeHTHOCTH
KaK CBOWCTBE aTOMOB OOpa30BBIBATH KOBAJIEHTHbIE XxuMHU4eckue cBsa3u. CocraBieHue (Gopmyn



OMHApHBIX COEIMHEHUHN MO BaJeHTHOCTH. HaxoxkneHue BajmeHTHOCTH MO ¢GopMyse OMHAPHOTO
COC/IMHEHUSI.

B3aumopeiicTBie aTOMOB METAJUIOB MEXKIY COOOH - 00pa30BaHHE METAJUTMUECKUX KPUCTAILIIOB.
ITonsATHE O METAIIINYECKOH CBS3H.

JemoncTpauuu. Mojgenu aToMOB XUMHUYECKUX 3JIEMEHTOB. llepuommueckas cucrema
xummudeckux anemeHToB /1. M. MenaeneeBa (paznudHbie GOpMBbI).

JlaGoparopHble onbiThl. 3. MojenupoBaHue MOpUHIMUINA JEHCTBUS CKAHUPYIOIIETO
MUKpockoma. 4. M3roroBineHue Mojened MoJeKyl OWHApHBIX coeauHeHui. 5. M3roTtoBiieHue
MOJIEJIN, WJUTFOCTPUPYIOLIEH CBOMCTBAa METAJUIMUYECKOU CBSI3H.

KonTpoubnas pabora Nel 1o reme «ATOMBI XUMHUYECKHUX JIEMEHTOB.

Tema 2. IIpocTbie BemecTBa

[TonoxxeHrne METaIOB U HEMETAJVIOB B NIEPUOJUYECKON CUCTEME XMMHMUYECKUX 3JEMEHTOB /.
W. MenneneeBa. BaxHelue mpocTble BelIeCTBA — MeETaIbl (XKele30, aJIOMUHHMM, KaJbIUi,
MarHui, HaTpui, kanuif). O6imue pu3nuecKue CBOMCTBA METALIOB.

Baxueliue npocTsie BeliecTBa — HeMeTalIbl, 00pa30BaHHbIE aTOMaMU KHUCIIOPO/1a, BOJOPO/a,
a3zora, cepel, (ocdopa, yriepoga. Mosekylbl NPOCTHIX BEIIECTB-HEMETAUIOB — BOAOPOAA,
KHCII0pO/1a, a30Ta, TajoreHoB. OTHOCUTEIbHAS MOJIEKYJIsIpHas Macca.

Annorponus. AJIOTpOITHBIE MOAM(HUKAIINN KUCIOpoa, pocdopa u omoBa. MeTammndeckue u
HEMETAJUIMYECKHUE CBOICTBA MPOCTHIX BelEeCTB. OTHOCUTENIBHOCTD 3TOTO IMOHSATHS.

Yucno Asoraapo. KommuectBo BemiectBa. Monb. MonsgpHas macca. MonsipHblil 00bEM
ra3oo0pasHbIXx BelecTB. KpaTHble eTUHHIBI U3MEpPEHHsI KOJMYECTBAa BEIIECTBA — MWJUIUMOIb U
KHJIOMOJIb, MUJIJIUMOJISIPHASI ¥ KWJIOMOJISIPHAsi MAacChl BEIIECTBA, MUJUITMMOJISIPHBIN U KUJIIOMOJIIPHBIN
00BEMBI ra3000pa3HbIX BELIECTB.

Pacyersl ¢ HCIONB30BAaHMEM MOHATUH KOJUYECTBO BELIECTBA», «MOJIApHAs Maccay,
«MOJISIPHBII 00BEMOB T'a30B», «UUCIIO ABOTAIPOY.

JleMoHcTpanuu. HekoTopble MeTaIbl 1 HEMETAJUIBI KOJIMYECTBOM BEIIECTBA 1 MOJIb.
Jlaboparopubie onbITbl. 6. O3HaKOMJICHHE C KOJJIEKIMEW MeTayioB. 7. O3HaKOMIJICHHE C
KOJUIEKIIMEH HEMETAJUIOB.

Tema 3. CoennHeHUs] XMMHYECKHUX IJIEMEHTOB

Crenenb okucneHusi. CpaBHEHUE CTENEHU OKUCIIEHUS U BaJIEHTHOCTH. OnipesiefieHue CTeTeH!
OKHCJICHHS DJIEMEHTOB B OMHapHBIX coeanHeHusx. CoctaBneHue GopmMyn OMHAPHBIX COSAMHECHHIA,
o0muii cmoco0 uX Ha3BaHHA.

bunapuple coeaHEHUS METAUIOB M HEMETAJUIOB: OKCHUJBI, XJOPHUABL, CYIb(UIBI U TIP.
CocraBnenue ux Gopmy.

bunapHble cOeTMHEHHS HEMETAJIJIOB: OKCHUJIBI, JIETYIHE BOJIOPOIHBIE COSTUHEHHUS, UX COCTaB U
Ha3BaHusA. [IpeacraBuTenn OKCUIOB: BOJA, YITIEKUCIBIN Ta3 U HeraméHas u3BecTh. [IpeacraBurenn
JETYYUX BOJAOPOJHBIX COEUHEHUIN: XJIOPOBOIOPO/I U aMMHUAK.

OcHoBaHMS, WX COCTaB W Ha3BaHUS. PacTBOpUMOCTh OCHOBaHWUW B Boje. Tabmuia
pactBopuMocTH. [lpeacraButenu mienodei: TMAPOKCHUI HATpHs, Kanus U Kanbius. [loHstue o6
WHJUKATOpaxX U Ka4€CTBEHHBIX PEAKIUMIX.

Kucnotsl, ux coctaB u Ha3Banus. Knaccudukauus kucnoT. [IpeacraBureny KUCIOT: cepHas,
cossiHas v a3oTHast. [lonaTue o mkane kucnoTHocTH (1kana pH). 3MeHeHne okpacku HHIUKAaTOPOB
B KHUCIIOTHOM Cpejie.



Comnm kak MpOU3BOIHBIE KUCIOT U OCHOBAHMI, UX COCTaB U Ha3BaHUsA. PacTBOpUMOCTH coeil B
Bojie. [IpencraBurenu comneil: Xiopu HaTpus, KapOoHaT U docdat KanbLus.

AMopdHBIE ¥ KPUCTATUTMYECKUE BEIIECTBA.

MexXMOJIEKyIIApHBIE B3aUMOAECUCTBUSA. THUIIBI KPUCTAIUIMYECKUX PELIETOK: MOHHAs, aTOMHas,
MOJICKYJIIpHAsE U METaJTMYecKas. 3aBUCHUMOCTb CBOMCTB BEHIECTB OT THUIIOB KPUCTAUIMUYECKHUX
PEIIETOK.

UucTeie BemecTBa 1 cMecu. [Ipumepbl )uakux, TBEPIALIX U ra3000pa3HbIX cMeceld. CBoWcTBa
YHUCTBIX BellecTB U cMeceld. Mx coctaB. MaccoBast 1 00bEMHas 10IM KOMIIOHEHTa cMecH. PacueTsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITHUSI «I0JISI.

HMemoncrpamun. OOpa3isl OKCHUIOB, KUCIOT, OCHOBaHHMN U coyied. MoJenn KpHCTaIMIeCKUuX
peLISTOK XJIopuaa HaTpus, anmasa, okcumaa yriepoga (V). KucioTHO-1ienouHbie WHINKATOPHI,
MU3MEHEHUE UX OKPAaCKH B pa3nuuHbIX cpenax. [lkana pH.

Jladboparopubie onbIThbl. 8. O3HAKOMIICHHE C KOJUICKIHMEH OKCcHIOB. 9. O3HaKOMJIEHHE CO
cBoiictBamu ammuaka. 10. KauecTBeHHass peakuusi Ha yraekucibiid ra3. 11. Onpepenenne pH
pPacTBOPOB KUCJIOTHI, IET04YH U BoAbL. 12. Onpenenenre pH TuMOHHOTO U sI0JJOYHOTO COKOB Ha cpe3e
mionoB.13. O3HakoMiieHne ¢ Kojuiekuuen coieil. 14. O3HakoMIIEHHE C KOJUIEKIIMEH BEIIECTB C
pa3HbIM TUIIOM KPUCTANIMYECKUX pemeTok. 15. O3nakomieHue ¢ 00pa3ioM ropHOM MOpobl.
KonTpoubnas padora Ne2 o reme «CoeIMHEHUSI XUMUYECKUX 3JIEMEHTOBY.

Tema 4. I3MeHeHUs1, NPOUCXOAsAIIME ¢ BellleCTBAMHU

IlonsTue HBHCHHﬁ, CBA3aHHLBIX C UBMCHCHUAMU, IPOUCXOAINIUMHA C BECIICCTBOM.

ﬂBJ’IeHI/IH, CBA3aHHBIC C UBMCHCHHUEM KPUCTAJINIMUCCKOTO CTPOCHUA BCUICCTBA ITPU ITOCTOSAHHOM
€ro cocraBec, - (1)I/ISI/I‘I€CKI/IC saBieHusA. Duznueckue SBJICHUS B XUMHHU: AUCTHUIIIALIMA,
KpucTaliindalius, BbIIIapUBaHWEC U BO3IrOHKA BCIICCTB, q)HHBT‘pOBaHI/Ie u HGHTqu)yFHpOBaHHC.

SIBnenus, cBsi3aHHbIE C U3MEHEHUEM COCTaBa BEIIECTBA, - XUMHUYeCKHe peakuuu. [IpusHaku u
YCIIOBUSL NIPOTEKAaHUS XMMHMUYECKHUX pEaKkUMH. BpineneHue TemnoTel U CBETa — PEaKkIMHU TOpEHUS.
[TonsiTne 006 9K30- ¥ SHAOTEPMUUECKUX PEAKITHIX.

3aKOH COXpaHEHUS MacChl BELIECTB. XUMHYECKHE YpaBHEHHs. 3Had€HHE WHJIIEKCOB H
koa¢¢pumenToB. CocTaBieHNe ypaBHEHUN XUMUYECKUX pEaKLUi.

Pacuérel no xumMuueckuM ypaBHeHUAM. Perienue 3a/1a4 Ha Hax 0>k IeHHE KOJIMYECTBA BEIIECTBA,
Macchl WM 00beMa MPOAYKTa PeakIMM MO KOJIWYECTBY, Macce WM 00beMy MCXOJHOTO BEIIECTBA.
PacueTsl ¢ UCIIOJIB30BAaHUEM IOHATHUS «IOJISD», KOTJa UCXOQHOE BELIECTBO JaHO B BUJIE PACTBOpA C
3aJIaHHOM MAacCOBOM JI0JIEH PAacCTBOPEHHOI'O BEILECTBA WA COACPKUT OIPEAEICHHYIO OO
[IpUMecen.

Peaknun paznoxenus. IloHATHE O CKOpPOCTM XMMHUYECKHMX peakuui. Karammzatopsl.
®epmenTtsl. Peakiuu coequnenus. Karanutnyaeckue n HekataauTHdeckue peakiuu. OOpaTuMelie U
HeoOpaTtuMble peakiuu. Peakuuu 3amenieHus. JIEKTPOXUMHUECKUN psAJl HAMPSHKEHUH METasuioB,
€ro MCMOJIb30BaHUE ISl POTHO3UPOBAHUS BO3MOKHOCTH IIPOTEKAHUS PEAKIIUN MEXIy METalNIaMH
Y KHCJIOTaMU, pEaKLIUH BBITECHEHUSI OJJHUX METAJUIOB U3 PACTBOPOB MX COJIEH IPYrMMH METauIaMHU.
Peakuuu oOMeHa, HeHTpanu3auuu. Y CIOBUS MPOTEKAHUS peakiuii oOMeHa B pacTBOpax A0 KOHIIA.
Jemoncrpanuu. [Ipumeps! Gpu3nuecknx 1 XUMHUUYECKUX SBICHUH.

JlabopaTopHusblie onbIThl. 16.1IpokanuBanue Menu B IJIaMEHU CHOUPTOBKHU.17. 3aMmelieHue Menu B
pactBope xiopuaa meau (11) xenezom.



IIpakTnyeckue padotsl. 2. [TpusHaku xumuueckux peakuuil. 3. [IpurorosneHue pactBopa caxapa
U PacyeT ero MacCOBOM J0JIHM B PaCTBOPE.
KonTpoubnas padora Ne3 o reme «I3MeHEHMs, TPOUCXOISALINE C BELIECTBAMM.

Tema 5. PacTBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB

PactBopeHue kak uzuxko-xumudeckuit npouecc. [lonsTue o ruaparax U KpUCTaUIOTUAPATAX.
PactBopuMocTb. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCHUMOCTH PacTBOPUMOCTU TBEPIBIX
BELIECTB OT TemIiepaTypsl. HachlleHHbIE, epechllieHHbIE U HEHACHIIICHHBIE PACTBOPHI. 3HAUYEHUE
PacTBOPOB UL IPUPOBI U CEIBCKOIO XO34MCTBa.

[TonaTne 00 AIEKTPOITUTUIECKON AUCCOUUAIMU. DICKTPOIUTHI U HEIJCKTPOIUTHI. MexaHu3m
JMCCOLIMALIMY AJIEKTPOJIUTOB € PA3IMYHBIM TUIIOM XUMUYECKOM CBsA3H. CTeneHb AIEKTPOIUTUYECKON
nuccounanuu. CUibHbIE U c1a0ble 3JEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHHMSI TEOPUU DJIIEKTPOJUTHYECKON nucconnannu. MoHHBIE ypaBHEHUS
peakuuid. YcaoBus NPOTEKaHUs peakuii oOMeHa MeX /1y 3JIEKTPOJUTAMU 10 KOHILA.
Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnorsl, ux xinaccuduxanus. uccouuanuss KUCIOT U HMX CBOWCTBA. MOJIEKYNSIpHBIE U
VMOHHbIE ypaBHEHMs peakuuid. B3aumozeilcTBue KHUCIOT ¢ MeTajslaMu. DJIEKTPOXUMUYECKUN P
HaIpSDKEHUN METAJUI0B. B3auMonelcTBUE KUCIOT ¢ OKCHJIaMHA METAJLIOB. B3auMoaeincTBrue Kucior
C OCHOBaHMSIMM, C coyisiMU. Mcrnonp3oBaHue TaOJMLBI PAacCTBOPUMOCTU JJIsl XapaKTEPUCTUKU
XUMHUYECKHUX CBOMCTB KHUCIIOT.

OcHoBanus, X Knaccudukaiys. Jluccornuanms ocHOBaHUHM M MX CBOMCTBA. B3aumoeiicteue ¢
KHCIJIOTaMU, KUCIIOTHBIMU OKCUAAMH, COJISIMU. Pa3noxkeHne HepaCTBOPUMBIX OCHOBAHHIA.

Conu, ux qucconnanus. CBOWCTBa CONEN: B3aUMOACHCTBHE C METAJIIAMH, KUCIIOTaMH, COJISIMU.

O06o00u1ieHne cBeieHn 00 okcuaax, UX KiIaccu(pUKaIMi U CBOMCTBAX.

I'enernueckue psAapl METANIOB M HEMETAUIOB. ['eHeTHdYeckas CBsI3b MEXIy KiaccaMu
HEOPraHWYECKHUX BEIIECTB.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

Onpenenenue cTeneHe OKUCICHUS IS 2JIEMEHTOB, 00pa3yoIIKX BEIIECTBA Pa3HbIX KJIacCOB.
Peaknuu noOHHOrO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. OKHUCIUTENb H
BOCCTaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHNUE.

Cocrasienue ypasHenuit OBP meTonoMm anekTpoHHOro 6anaHca.

CBolicTBa MNpPOCTBIX BEIIECTB — METANIOB W HEMETAJUIOB, KUCJIOT M COJEH B CBETE
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

JleMoHcTpanuu. VcnblTaHue BEIIECTB U UX PACTBOPOB Ha AJIEKTPONPOBOAHOCTh. B3anmoelicTBre
[IUHKA C CEPOH, COJISTHON KUCIOTOM, XJIOpUIOM MeIH. ['opeHrne Maruusi.

JlabopaTopHble onbIThl. 18. B3aumoseiicTBue pacTBOpoB XJIopyaa HATpUS U HUTpaTa cepedpa. 19.
[lonyyeHue HepacTBOPUMOroO THAPOKCHIA U B3aUMOJEHCTBHE ero ¢ kuciaoramu. 20.
BzaumoneiicTBre KUCIOT ¢ OCHOBaHMAMH. 21. B3aumoneiicTBre KUCIIOT C OKCHUJIaMU METAIIOB. 22.
BsaumoneilictBue kxuciaor ¢ MeTauiamu. 23. BsaumopeiicTBHe KHCIOT € cOlIMHu.  24.
BsauMmoneiicTBue 1mienoueit ¢ kuciaotamu. 25. BzanMoaelcTBue 1ejioueii ¢ OKCHIaMHi HEMETAJIIOB.
26. B3aumogeiictBue menoyei ¢ consiMu. 27. [loydenrue u cBOMCTBa HEPACTBOPUMBIX OCHOBAHHUIA.
28. B3auMoelicTBE OCHOBHBIX OKCUIIOB ¢ KHcJIoTaMu. 29. B3anMoaelicTBe OCHOBHBIX OKCHIIOB C
Bonoi. 30. B3zaumonencTBre KUCIOTHBEIX OKCUIOB cO 1ienodaMu. 31. B3auMoaeiicTBre KUCIOTHBIX
OKCHIOB ¢ BomoH. 32. B3amMonmeilicTBue cojied ¢ KuciotaMu. 33. BzammopeiicTBue cojiel co



menouyamu. 34. BzaumogelictBue coseit ¢ comsimu. 35. BzaumopeilcTBHE pacTBOPOB COJIEH €
METaJUIAMH.

IIpakTyeckue padorsl. 4. Penienne sKkcriepMMEHTAIBHBIX 3aau.

KonrTposbnasi padora Ned 1o Tteme «PactBopeHue. PactBoprl. CBoiicTBa pacTBOpOB
AJIEKTPOJIUTOBY.

9 ki1ace
Beenenne. O0mas XapakTepuCTHKA XUMHUYECKHX 3JIEMEHTOB M XMMUYECKHX PeaKIuil.
[Hepuoguuecknii 3axoH u [lepuoanyeckas cucrema XUMHYECKUX 3JIEMEHTOB
JI.A.MeHnaeseeBa

XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTa IO €ro mnoynoxeHuro B llepmommueckoil cucreme
xumuueckux 3nemeHToB JI.M1.Menzneneesa. CBOICTBa OKCHIOB, KMCIIOT, OCHOBAaHUI U COJIEN B CBETE
TEOPUU JIEKTPOJUTHUYECKON AUCCOLUALIMH U IIPOLECCOB OKUCICHUSI-BOCCTAHOBIICHUS.

[TonssiTue o mnepexoAHbIX 3neMeHTax. AMoTrepHOCTb. ['eHeTHyeckuil psa MEepexOoqHOro
DJIEMEHTA.

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3yeMeHToB J.11.Menneneesa.

XuMHU4YeCcKasi OpraHu3anysl )KUBOW U HEXKMBOM NMPUPOJbI. XMMUYECKUN COCTaB s]1pa, MAHTUHU U
36MHOH KOpbl. XUMHUYECKHUE 3JIEMEHTHI B KJIETKAX KUBBIX OPraHU3MOB. Makpo- 1 MUKPOIJIEMEHTHI.

OO6o01eHne cBeIGHUH 0 XUMHUYECKUX peakiusx. Kiaccupukanus XUMHUECKUX PeakIUi Mo
Pa3JIMYHBIM NPU3HAKAM: «YHUCJIO U COCTAB PEArMpyIOIUX U 00pa3yroIIUXCs BEIIECTBY», «TEIIOBON
3 PeKT», «HANpaBICHUE, KA3MEHEHHE CTETIEHN OKUCIICHUS JIEMEHTOBY, «(ha3ay, «MCHOIb30BaHNE
KaTaJau3aTopay.

[TonsiTE O CKOPOCTU XUMHYECKON peakiuu. PakTopshl, BIUAIOININE Ha CKOPOCTh XUMUYECKUX
peakuunii. Katanuzarops! u katanus. UHruOuTOpbl. AHTHOKCHIAHTHI.

Jemoncrpanuu. Paznuunsie Gopmel Tabnuiel /. . Menaeneesa. Moaenu aToMOB 3JIEMEHTOB
1-3-ro neproaoB. Mojienb CTPOEHHUS 3eMHOT0 1Iapa. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakiuu
OT MPHUPOABl PEArupylIIUX BEIIECTB, KOHIEHTPALMU BEIIECTB, IUIOMAAN CONPUKOCHOBEHUS
(«xunsAmui cnoity»), TemnepaTypbl. | OMOT€HHBIH U reTepOreHHbI KaTanu3bl. PepMeHTaTUBHBIN
katanu3. Marubuposanue.

JlaGoparopubiii onbIT. l.IlonyyeHne rugpokcuia NMHKA W UCCIEAOBAHHE €ro CBOMCTB. 2.
MopnenupoBanue mnocTpoeHus: Ilepronnyeckod CHCTEMBI XUMHYECKHX diemeHToB [[. U.
MenneneeBa. 3. 3amelieHue xkene3oM Meau B pactBope cynbhara menu (l1). 4. 3aBucumocts
CKOPOCTH XUMUYECKOW peakuy OT IPUPOJIbl pearupyronux BelecTB Ha MpUMepe B3auMOJIeHCTBUS
KHCIOT € MeTaJulaMH. 5. . 3aBHUCHUMOCTb CKOPOCTH XHUMHUYECKOW pEakUuu OT KOHLEHTpaluu
BEILIECTBHA MPUMEPE B3aUMOJICHCTBHS IIMHKA C COJISIHOM KHCIOTOW pa3jM4HON KOHLEHTpauuu. 6.
3aBUCHUMOCTb CKOPOCTH XHUMHYECKOW pPEaKIMM OT IUIOMAAN CONPUKOCHOBEHHS PEarupyrolnux
BellecTB. 7. MoeIMpOBaHUE «KUIIALIETO CIOS». 8. 3aBUCUMOCTh CKOPOCTH XMMHMUECKON peakuu
OT TEeMIEepaTypbl pearupyrolux BEIIECTB Ha MpuMmepe B3aumojeicTBus okcuma meam (l1) c
pacTBOPOM CEpPHOM KHCIOTHI pa3jIuyHON TemiepaTypbl. 9. Paznoxkenue mepokcuaa Boaopoaa C
nomoinbio okcuaa Mapranmna (1V) u karanasel. 10. OOHapykeHHe KaTajga3bl B HEKOTOPBIX MUIIEBBIX
npoaykrax. 11. MarnbupoBanue B3auMOJACHCTBUS KUCIIOT C METATIAMU YPOTPOITHHOM.

KonTposbsHnas padora Nel.

Tema 1. MeTaJibI



[Tonoxenue metamwioB B [lepuoguueckoil cucreme xumudeckux snemeHToB [[.M.Mennaeneena.
Mertannuueckass KpUCTAJUIMUECKas pelleTka M MeTaulMyeckas XuMmuueckas cBsi3b. OOmue
¢usnueckue cpoiictBa MerauioB. CIulaBbl, X CBOWCTBA M 3HAUYCHUE. XUMHUYECKHE CBOHCTBA
METAJIJIOB KAaK BOCCTAHOBHUTEJNEH, a TaKXKE B CBETE UX IIOJOKEHUS B JJIEKTPOXUMHUYECKOM DIy
HaNpsOKEHUH MeTaisioB. MeTtaiisl B ipupojie. CriocoOs! nmomyueHust MetanioB. Koppo3us meraiios
1 criocoObI 60PBLOBI ¢ HEH.

OO0masi xapakTepuCcTHKA MIEJOYHBIX MeTa/LI0B. Metaiiel B pupoze. OOmue crnocoObl ux
nonyueHusi. Ctpoenue aromoB. lllenouyHble MeTalIbl — MPOCTHIE BEUIECTBA, UX (PHU3UUYECKHE U
XMMUYECKHE CBOMCTBA. BakHelue coeIMHEHUs NIEIOYHbIX METAJUIOB — OKCUBI, TUAPOKCHUJIBI U
conu (XJIOpuAbI, KapOOHATHI, Cyib(}aThl, HUTPATHI), UX CBOWCTBA M NPHUMEHEHHE B HAPOTHOM
xo3stiicTBe. Kanuitabie ynoOpenusi.

O0masi xapakTepUCTHKAa 3JIeMEHTOB IVIaBHOH NOATpynmnbl BTOPoil rpymnmbl. CTpoeHue
atoMoB. lllenoyHO3eMenbHbIE METAUIbl — IPOCThIE BELIECTBA, MX (PU3MYECKHME M XUMHUYECKHE
cBOMCTBa. BaxkHeillne coeMHEeHUs ET0YHO3EMENIbHBIX METANIOB — OKCU/JIbI, THIPOKCUABI U COJIH
(x7opuabl, kKapOOHATHI, cynb(darel, HUTPaTHI, pocdaThl), UX CBOWCTBA U MPUMEHEHUE B HAPOJHOM
XO34MCTBE.

Amomunuii. CtpoeHue atoma, (U3MUECKHEe W XMMHUYECKHE CBONCTBA MPOCTOrO BEIECTBA.
CoenuHeHHs ATIOMUHUS — OKCHJI M THUAPOKCHI, WX aM(OTEpHBIA Xapaktep. Baxueimme comm
amomuHus. [IpuMeHeHne antoMUHUA U €r0 COEAMHEHHUIM.

Keneszo. Crpoenue artoma, (QHU3MUECKHE W XHMHUYECKHE CBOICTBAa IPOCTOrO BEUIECTBA.
I'enetnueckue pansl Fe?* u Fe®*. Baxueiinme comnu sxenesa. 3HaueHne xKejes3a v ero COeMHEHUH.

JemoncTpanuu. OO0pa3sipl HIETOYHBIX U LIETOYHO3EMENbHbIX MeTauioB. OOpa3lbl CIIJIaBOB.
B3aumoseiicTBrue HaTpus, TUTHS U Kalbius ¢ Boaoit. [Tomyuenne rumpokcumos xesesa (1) u (111).

JlabopaTopHble onbIThl. 12.03HakoMIIeHUE ¢ pyaamu xene3a. 13. B3anMmonelicTBre MeTamioB
C pacTBOpaMH KHUCIOT W coneid. 14. OkpalimBaHHMe TUIAMEHHM COJIAMM IIETOYHBIX METauioB. 15.
B3aumopeiictBue kanbius ¢ Bopoi. 16. Ilomyuenue ruapokcuzna KajabLusg U UCCIENOBAHUE €O
cBoiictB. 17.JlonyueHne ruipokcuia aqlOMUHUS U €r0 B3aUMOJECHCTBUE C PacTBOpaMHU KHUCIOT U
nienoveit. 18. BzaumoaeiicTBue xenes3a ¢ coystHou kuciaotou. 19. [onyyenune ruipokcuioB xeme3a
(IT) u (IIT) 1 u3y4eHue ero CBOMCTB.

IIpakTuyeckue padorbil. PemieHne sKcnepUMEHTANIBHBIX 3a3/7ad Ha pacro3HaBaHUeE. 2.
[TosryueHne coeJMHEHNI METAIIOB.

KonTpoubnasi padora Ne2.

Tema 2. Hemerasibl

OO0mas xapakTepUCTHKa HEMETaJUIOB: ToJjiokeHue B Ilepuoamdeckoil cuctemMe, 0COOEHHOCTH
CTPOCHHSI aTOMOB, dJEKTpooTpHuIaTeabHOCTh (D0) Kak Mepa «HeMeTauTuyHOCTHY, pan 0.
Kpucrannmaeckoe cTpoeHHE HEMETAIIOB — MPOCTBIX BenlecTB. AymoTponus. Pu3ndecKue cBOMCTBa
HeMeTay10B. OTHOCUTENBHOCTh OHATUN «METaJ», «HEMETaJL.

Bonopoa. [Tonoxenue B [lepuonnyeckoii cucreme. CtpoeHue atoMa u Mosiekysbl. dusndeckue
Y XUMHUYECKHE CBOWCTBA BOAOPOJA, €r0 MOJyUYEHUE U IPUMEHEHHE.

Bopa. Crpoenue monekynsl. Bomoponnas xumudeckasi cBsizb. PU3MUECKUE CBOMCTBA BOJIBI.
Anomanuu cBoicTB Boabl. I uapodunbabie 1 ruipodoOHbIe BenecTBa. XUMHUECKUE CBOWCTBA BOIBI.
KpyroBopot Bonbl B npupoae. Bomoouncrka. Aspanust Boasl. beiToBbie ¢unbTpel. MuUHEpaabHbIC
BOJbL. JIUCTHIIIMpOBaHHAs BOJA, €€ MMOJIYyYEHNE U IPUMEHEHNE.

Oo6masi xapakrepucTika rajorenoB. Ctpoerue atomoB. [IpocTeie BemecTBa, nx GpU3NUECKHE
U XUMUYeCKHe cBOMCTBA. OCHOBHBIE COEIMHEHHUSI TaJIOTEHOB, UX CBOMCTBA.



Kpatkue cBenenust o xiope, opome, ¢rope u one. [IpuMeHeHre ralorTeHOB M X COCIUHEHUN B
HapOJIHOM XO35I1CTBE.

Cepa. Crpoenue atoma. Amnorponus. CBolicTBa U pUMeHEeHUE poMOndeckoil cepbl. OKCuabl
cepsl (IV) u (VI), ux nonyuenue. CpoiictBa u npumeHeHue. CepoBOAOPOIHAS U CEPHUCTASI KUCIIOTHI.
CepHas KUCIIOTa U €€ COJU, UX MpuMeHeHue. [Ipon3BoACTBO CEpHOM KUCIOTHI.

A3or. CtpoeHue aromMa M MOJIEKYJIbl, CBOMCTBA IPOCTOro BeliecTBa. AMMHAK, CTPOEHHUE,
cBoMcTBa, noaydenune U npumeHenue. Oxcuasl azota (II) u (IV). A3oTHas kuciaoTa, ee CBOWCTBA U
npuMeHeHue. HUTpaTel W HUTPUTHI, NpoOJeMa HUX COJACPXKAHUS B CEIbCKOXO3SHCTBEHHOU
OPOAYKIMH. A30THBIE yI0OpEHUSI.

®ocdop. CrpoeHue aroma, auIOTPONHs, CBOMCTBa Oenoro u KpacHoro ¢ocdopa, ux
npumenenue. Oxcup pochopa, oprodochopras kucnora, pocharsr. DochopHbie y1oOpeHUS.

Yraepoa. Crpoenue atoma, amnorponus. OKCHUIbl yriieponia, UX CBOMCTBAa M IPUMEHEHUE.
KapOoHnaThl: KanbluT, coa, MOTalll, UX 3HAYEHHE B IPUPOJIC U KU3HH YEIIOBEKA.

Kpemnnii. Ctpoenue aroma, KpUCTaNIMUECKUIT KDEMHUM, €r0 CBOMCTBA U puMeHeHue. Okcua
kpemuus (IV), ero npupoansie pazHoBugHOCTH. CunkaTbl. CUIMKaTHAS] IPOMBIIUIEHHOCTD.

JemoncTrpanuu. OOpa3ipl rajloreHoB — MPOCTHIX BellecTB. B3aumonelicTBHe Tallor€HOB C
HAaTpUEM, C aJIIOMUHUEM. BpITecHeHHME XJjopoM Opoma UM HOJa M3 PACTBOPOB  COJICH.
B3anmopeicTBue cepsl ¢ MeTalulaMM M KUCIOPOXOM. B3ammonencTBue KOHLIEHTPUPOBAHHOM
A30THOHM KHUCIIOTHI ¢ Mefblo. llormomenne yrieM pacTBOPEHHBIX BEIIECTB MM Ta30B. OOpasisl
cynb(aToB, HUTPATOB, KapOOHATOB, (pocaTos, cTekiia, KepaMUKH, IIEMEHTA.

JlabopaTopusbie onbiThl. 20. [lonmydyenne u pacnoszHaBanue Bogopona. 21. Mccnenosanue
MOBEPXHOCTHOT'O HATSKEHUsS BOABL. 22. PacTBopeHHe nmepMaHraHara Kajius Wi MeHOTo Kyrnopoca
B Bozie. 23. I'uaparanus 6e3BoaH0r0 cynbdara meau (11).

24. 3roToBiieHUE TUIICOBOTO OTIeYaTKa. 25. O3HaKOMJICHHE C KOJUIEKLIMEeH ObITOBBIX (PUIBTPOB.
26. O3HaKOMJIEHHE C COCTAaBOM MUHEPaJIbHOU BO/IbI. 27.KauecTBeHHas peakiiysi Ha raJloreHu /1-UOHBI.
28. Tlomyuenue u pacno3naBanue kuciopopga. 29. I'openue cepol. 30. CBolicTBa pa3daBICHHOM
cepHoit kuciothl. 31. M3yuenue cBoiicTB ammuaka.32. Pacno3naBanue cosieit aMMOHHUS.

33. CpoiicTBa paz0aBieHHON a30THOW KUCIO0THI.34. B3aumonelicTBue KOHIIEHTPUPOBAHHON a30THOM
KHUCIIOTHI ¢ Meb10. 35. ['openue docdopa. 36. PacnosnaBanue gocdaros. 37. ['openue yrisi.

38. INonyyeHue yroiabHON KUCIOTHI U U3yYEHHE €€ CBOMCTB.

39. Ilepexoa kapOOHATOB B TUAPOKAPOOHATEI.

40. Pa3noxxenue ruipokapOoHaTa HaTpHs.

41. ITomyuenne KpeMHHEBOW KUCIIOTHI M U3YYEHUE €€ CBOWCTB.

IIpakTuyeckue padorel.3llonyyenne, cobupanue u pacno3HaBaHue razoB. 4. Pemenue
IKCTIEpUMEHTAIBHBIX 3a1ad 1o Teme «lloarpymma ramoreHoB». 5. PemeHune 3KCIepUMEHTAIBHBIX
3ajga4 o reme «lloarpyrmmna kuciaopoaar.

KontpoabHasi padora Ne3.

Tema 3. O0001eHNe 3HAHMI 110 XUMHH 32 KYPC OCHOBHOM 1K0JbI. [loaroroBka k
roCcy1apCTBEHHOM UTOrOBOM aTTecTaluu
IIepnonnueckuit 3akoH u llepuoauyeckas cucrema XumMudeckux 3jeMeHnToB [l M, Menneneesa.
®u3nYeCcKuil CMBICI OPSAIKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB NIEPHO/IA U TPYNIBL. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOWMCTB SJIEMEHTOB M HMX COCAMHEHUWA B TEpUOJAX U TIpynnax. 3HAUYCHUE
Ilepuoauueckoro 3akoHa.



Buapsl XMMHUYECKHX CBSI3€ M THIBI KPUCTAIUTMYECKHX pENIeTOK. B3amMOCBs3b CTpOCHUS U
CBOMCTB BEILIECTB.

Knaccupukanus XUMHYECKUX peaKIHid M0 pa3IuYHbIM TNpHU3HAKaM (YUCIO H COCTaB
pearupyronmx BEIIeCTB; HATUYHUE IPaHUIbl pasnena (as; TerioBoi 3pQexT; n3MeHeHUe CTEeTeHU
OKHCJICHHS aTOMOB; WCIOJb30BaHUE Karalaw3aTopa; HampaBieHue npoTekanus). CKopocTh
XUMHYECKHX peakiuii U ¢akTopsl, BIUsIONMEe Ha Hee. OOpaTHMOCTh XUMHUYECKUX PEaKIUN H
CIIOCOOBI CMEIIEHHSI XUMHYECKOTO PABHOBECHSI.

[Ipocthie W cliokHBIE BemecTBa. MeTamiel W HeMeTalUlbl. ['eHeTHYeckue psapl MeTaia,
HEMeTalla U MepeXoqHoro Metaiuia. OKCUIbI, THIPOKCHIBI, COJH: COCTaB KiIacCHPUKAIUS U

CBOIICTBA.
TemaTu4eckoe IJIAHUPOBaAHHE
Ne HauMeHoBaHUE TeMBbI KosnuecTBO 4acoB
n/n ITo nporpamme | ITo HacTosimiei
OCHOBHOT'O obrmiero | paboueit
oOpa3oBaHus o | mporpamMmme
XUMHH. 8-9 KJacChl.
ABTOpBI
O.C.l'abpuensH, A.B.
Kymuoga.
8 kiacce
1 | Beenenue 4 7
2 | Tema 1. ATOMBI XUMHUYECKHX DJICMECHTOB 9 7
3 | Tema 2. IIpocThie BemecTBa 6 5
4 | Tema 3. CoeqnHeHNs] XUMUUECKUX DJIIEMEHTOB 14 15
5 | Tema 4. I3MeHeHUs, TPOUCXOSIIUE C 15 12
BEIIIECTBAMH
6 | Tema 5. PactBopenue. PactBopsl. CBolicTBa 19 22
PacTBOPOB AJIECKTPOJIUTOB
Peseps 1
Hroro 68 68
9 kJaacc




1 | Beenenue. O0mias XxapakTepUCTUKA XUMHUYIECKHIX 10 12
AJIEMEHTOB U XUMHUUYECKHUX PEAKIIUM.
Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema
XUMHYECKHX d1eMeHToB /.M. MeHnaeneeBa
2 | Tema 1. MeTamibl 16 18
3 | Tema 2. Hemerasmibl 28 28
4 | Tema 3. O6001IeHIE 3HAHUH 1T0 XMMHUU 32 KypC 10 10
OCHOBHOM 1IKOJIBI. [IoAroToBKa K OCHOBHOMY
rocyaapctBeHHOMY 3k3ameny (OI'D)
Pezeps 4
Hroro 68 68
Hroro 3a 8-9 kaace 136 136
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