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HHOACHUTEJIBHAA 3AIIMCKA

HaCTOHH_Ia}I nporpamMmma COCTaBJICHA HA OCHOBC!

Pabouas nporpamma y4eOHOro Kypca XUMHH 9 Kiacca cocTaBiieHa Ha ocHoBe TpeboBanuii ®I'OC

000, IIpumepHOif mporpaMmMbl OCHOBHOTO 00IIero 00pa30BaHMs MO XUMHUHU 0011e00pa3z0oBaTeNbHbBIX
yupexaeHui, aBTopckod IIporpammbl kypca Xumuu Ui 9 KIAcCOB 00IIe0Opa3oBaTeIbHBIX
yupexaenuii/ O. C. I'abpuensn, C. A. CnagkoB — M. : [Ipocsemenue, 2020r., 6a3ucHOr0 y4eOHOTO
IUIaHA.
PaGouas mporpamma Kypca XuMHuH paspaborana k ydeOHukam aBtopoB O. C. 'abpumensna, U. TI.
OctpoymoBa, C. A. CnankoBa. M. : I[Ipocsemienue, 2020. ItoT yuyeOHUK BXxoauT B DenepanbHbIil
nepeyeHb Y4eOHUKOB, YTBEp:KJIeH MHUHHUCTEpCTBOM 00pa3oBaHus U HayKu P®. YueOHuk umeer rpud
«lonymeno MunucrepctBom 00pazoBanusi PO».

PaGouas mporpamma Mo XMMHH: KOHKpETH3UpyeT mnosoxeHuss @DyHaaMeHTanbHOro sapa
coJiepKaHusl O0Y4YEHUSI XUMHU C YYETOM MEXIIPEIMETHBIX CBS3€eH Y4eOHBIX MPEAMETOB €CTECTBEHHO-
HAyYHOTO IIUKJIA; OMpeJeNsieT MOCIe0BaTeIbHOCTh U3yUEHHS IUHUL] COIep KaHNus 00ydeHUs: XUMUU
u (opMupoBaHHus (pa3BUTH) OOMMX YYEOHBIX M CHEHU(PUYECKUX TNPEJAMETHBIX YMEHHH; aaeT
OpPUEHTUPOBOYHOE pacmpeieieHne yueOHOro BpeMEeHH Mo pas3jiesiaM U TeMaM Kypca B MOJaIbHOCTU
«HE MEHEeeY.

CogepxaHue mporpaMMbl HalpaBlIEHO HAa OCBOCHHE 3HAHUI W Ha OBNAJCHHE YMEHHUSMHU Ha
0a30BOM ypoBHE, 4TO coOoTBETCTBYeT O0OpazoBaTebHON porpaMMe KoIbl. OHa BKIFOYAET BCE TEMBI,
IpeyCMOTpeHHbIE (helepaabHbIM TOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM OCHOBHOTO
o0uiero o0pa3oBaHus [0 XUMUHU U aBTOPCKOW ITporpaMMoi yueGHoro Kypca.

o ®3 «O6 obpazoBanuu B Poccuiickoit @enepammm» Ne273 ot 29.12.2012 1, denepanbHOro

ToCydapCTBEHHOT'O 06p330BaTeJ'IBHOFO CTaHJapTa OCHOBHOI'O 0611161"0 06p830BaHI/I${.

npuka3za MunuctepctBa obpa3zoBanus u Hayku PO ot 29.12. 2014 r. Ne 1644 «O BHecenuu
M3MEHEeHu! B npuka3 MunucrepcTBa oOpa3zoBanust U Hayku Poccuiickoit denepanuu ot 17.12.
2010 . Ne 1897 «OO6 yrBepxkaeHuu (eaepantbHOro rocylapCTBEHHOIO 00pa3oBaTebHOTO
CTaHJapTa OCHOBHOT'O OOIIEro 00pa3oBaHUA»;

e - npuka3za MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparuu ot 31.03. 2014 . Ne
253 «OO0 yrBepxkaeHUM (eAepatbHOrO IEepeyHs y4eOHUKOB, PpEKOMEHIYEMBIX K
UCIIOJIB30BAaHUID  IIPU  pealu3aluyd  UMEILIMX  TOCYJapCTBEHHYIO  AKKPEOUTALUIO
00pa3oBaTeNbHbIX MPOTrPaMM HayaJdbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeiHero oOIIero
00pa3zoBaHUsY;

e VYueOHoro miana MBOY Huxonbsckoit COLI Ha 2022-2023 y4.roa
e VMK : «Xumus 9» O.C.I'abpuensina.
OIIMCAHME MECTA YUYEBHOI'O ITPEJIMETA B YUHEBHOM ITJIAHE

Cormacao yueoHomy miany MBOY Huxkonsckoit COILl Ha m3yueHue mpeamMera BBIICICHO 2
yaca B HeJlelto (68 4acoB), B CBS3U C MPa3AHUYHBIMH JHAMHU (hakTHUecKu 66 4acoB.
esn u3yyeHusi XuMuM:

Dopmuposanue y yqamuxcs LEIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

Pazeumue NO3HABATEIBHBIX HWHTEPECOB, MHTEIJIEKTYAIBHBIX M TBOPUECKUX CIOCOOHOCTEH
yYallUXC B NPOLECCEe M3YyYEHHs XHMHYECKOM HayKM M €€ BKJIaJa B COBPEMEHHBIM HAy4dHO -
TEXHUYECKUH mporpecc; (HOpMUPOBAHHE BAXKHEWIIMX JOIMYECKHX OIEpaluil MBIIUICHUS (aHaIu3,
CUHTE3, 0000I1IeHre, KOHKpETU3alus, CpaBHEHUE U JIp.) B Mpoliecce MO3HAHUS CUCTEMbI BayKHEHIITNX
IIOHATUH, 3aKOHOB U TEOPUM O COCTABE, CTPOCHUH, CBOMCTBAX U IIPUMEHEHUH XUMHUYECKHUX BEILECTB.

Bocnumanue y6exxaEHHOCTH B TOM, YTO NPUMEHEHHE MOJyYEHHBIX 3HAHUUW U YMEHHH MO



XUMHUU SIBIIIETCA OOBEKTHMBHOM HEOOXOIUMOCTBIO I 0Oe30macHO paboThl ¢ BEIIECTBAMU U
MaTepHrajamMy B OBITY M Ha TIPOU3BO/ICTBE.

Ilpoexmupoeanue u  peanuzauyusa  BBHITYCKHUKAaMHU  OCHOBHOW  IIKOJBI  JIMYHOU
o0pa3oBaTeNbHON  TpaeKTOpUHU: BBIOOP mpoduius oOydeHWs B CTapmiedl  I[IKOJEe  WIA
poeCCHOHAIBHOTO 00Pa30BaTEIIBHOTO YUPEIKICHHUS.

Osnadenue Knouesblmu KOMnemeHyuamu: yacOHO-TI03HABATEIbHBIMU, HH(OPMAIIMOHHBIMH,
IIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATUBHBIMHU.

[Tpennaraemplii Kypc OTIUYAETCS OT APYTUX KypCOB XMMHH OCHOBHOTO OOIIEro oOpa3oBaHWs,

BKIIOYEHHBIX B DefepanbHbIl  NMEepeYeHb YYCOHUKOB, HAJIUMYHEM BaKHBIX MeTOIHMYECKUX
0COOEHHOCTEH.
3agayamMu u3yyeHus Y4eOHOro npeamera « XumMus» B 9 Kitacce sIBISIFOTCS:
yuyeOHbIe: (OPMHPOBAHHE CHUCTEMbl XMMHUYECKMX 3HAHMH KaK KOMIIOHCHTAa €CTECTBEHHOHAYyYHOU
KapTUHBI MUPA;
pPa3BUBAOIIME: PA3BUTHE JIMYHOCTH OOYYAIOIIUXCSA, HMX MHTCINIEKTYalbHOE W HPABCTBEHHOE
COBepH_IeHCTBOBaHI/IC, (bOpMI/IpOBaHI/Ie Y HHX FYMaHI/ICTI/I‘IeCKI/IX OTHOH_ICHI/Iﬁ U DBKOJOI'MYCCKHU
1€JIeCO00Pa3HOTO0 MOBEACHUS B OBITY U B TPYJOBOMU JESITENbHOCTH;
BOCHUTATEeIbHBIE:  (HOPMHpPOBAHWE yMCHHI  OC30MACHOTO  OOpamieHWsl ¢  BEIICCTBAMH,
UCIONIb3YEMBIMUA B TIOBCETHEBHOM >KM3HU; BhIPAOOTKA MOHMMAHUSA OOLIECTBEHHON MOTPEOHOCTH B
Pa3BUTHH XUMUH, a TaKKe (OPMUPOBAHNE OTHOIICHUS K XUMHH KaK K BO3MOXKHOH oOnacTu Oymymieit
MIPaKTUYECKOU JeATEIbHOCTH.

IInanupyemble npegMeTHbIE PE3yIbTATHI
IIpenmeTHble pe3yJibTaThI
ITo 3aBepiIeHNIO Kypca XMMHUU Ha 3Talle OCHOBHOI'O 00ILero o0pa3oBaHus BBITYCKHUKH OCHOBHOM
IIKOJIbI JOJIKHBI OBJIAJIETh CIAEAYIOLUIMMU pe3ylbTaTaMu:

JIn4yHOCTHBIE pe3yIbTaThl:

OCO3HaHUE CBOEW ITHUYECKOW NPUHAIICKHOCTH, 3HAHUE MCTOPUM XMMHUM U BKJIAJa POCCHUCKON
XUMHYECKON HAyKH B MUPOBYIO XUMHUIO;

(dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K MO3HAHUIO XWMHHU; TOTOBHOCTH U CIIOCOOHOCTHU
o0yyaroImuxcst K CaMOpa3BUTHIO M €aMOOOPa30BaHUI0 HAa OCHOBE H3YyYEHHBIX (DaKTOB, 3aKOHOB U
TEOpUH XUMHUHU; OCO3HAHHOTO BBIOOpA U MOCTPOEHUE UHIUBUIYAIbHON 00pa30BaTeIbHON TPAaeKTOPUH;

(bopmHpoBaHUE IIETOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUDA,

HEOTHEMJIEMOM YaCThI0 KOTOPOH! SIBJIIETCS XMMHUUYECKasi KapTHHA MUPAa;

OBJIa/ICHUE COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOLIUM YPOBHIO Pa3BUTHS HAyKH M OOILECTBEHHOM
MPAKTUKHU, B TOM YHUCIIE U XUMHUYECKHM,;

OCBOCHME COL[MAJIbHBIX HOPM, MPaBWJI TIOBEACHUS, pojiel 1 (OpM COLMANTBbHOM KHU3HU B COLIMYME,
IpUPOJIE€ U YACTHOM XKU3HM Ha OCHOBE SKOJOTMYECKOW KYJIbTYphl U 0€30IacHOro OOpailieHus ¢
BELIECTBAMM U MaTepUajIaMH;

(dbopMUpOBaHHE KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIEHHUU CO CBEPCTHUKAMM U B3POCIBIMU
B Ipoliecce 00pa3zoBaTeabHOM, OOIIECTBEHHO IMOJIE3HON, yueOHO-HCCIe10BaTeNbCKON, TBOPUECKON U
JIPYTUX BUIOB JIESTEIbHOCTH, CBA3aHHBIX C XUMHEH.

MeTtanpeamMeTHbie pe3yJabTaThl:

ornpezeNieHue 1eneil cOOCTBEHHOro 00y4YeHHsl, TOCTaHOBKa U (opMysIrpoBaHue i ce0si HOBBIX
3az1ay;

IUTAaHUPOBAHKE MyTeH TOCTHKEHUS JKEIaeMOro pe3ysibTaTa 00yueHUss XUMHUH KaK TEOPETUYECKOTO,
TaK U DKCIIEPUMEHTAIBHOIO XapaKTepa;

COOTHECEHHME CBOMX JECWCTBUM C MJIAHUPYEMbIMHU pE3yJIbTaTaMH, OCYIIECTBICHHE KOHTPOJISI CBOEH
NeSITeIbHOCTH B TpOLIECCe JIOCTHIKEHUS pe3yibTara, OIpeleieHue CIoco0OB JIeHCTBUU IpH
BBIMIOJTHEHUH JIa0OpAaTOPHBIX M MPAKTHUYECKUX pabOT B COOTBETCTBUM C TpaBWIAMHM TEXHUKHU
0e30I1acHOCTH;

ofpeziesieHue HCTOYHUKOB XUMHYECKOM HH(pOpManuy, MOJydeHHEe W aHaiau3 e€, co3JaHue
UH(POPMALIMOHHOTO MPOAYKTA U €ro NMPe3eHTaLH;

UCIIOJIb30BAaHNE OCHOBHBIX HHTEIJIEKTYaJbHBIX OIEpaluii: aHaau3a U CHHTE3a, CPaBHEHUS H



CUCTeMaTH3alKK, OO0OOUIEHUS] W KOHKPETHU3AllUW, BBISBICHHE NPUYMHHO-CIECJCTBEHHBIX CBSI3€d U
MOCTPOEHUE JIOTHYECKOTO PACCYXKJICHHUSI U YMO3AKJIIOUeHUs (MHAYKTUBHOTO, NEAYKTHUBHOTO M IO
aQHAJIOTMH) Ha MaTepHalie ECTECTBEHHO-HAYYHOI'O CO/IEP KaHNUS;
YMEHHE CO3/1aBaTh, MPUMEHSITh U MPeoOpa30BBIBATH 3HAKH M CHUMBOJIBI, MOJCIHA W CXEMBI IS
pelieHus: yueOHbIX U [TO3HABATENIbHBIX 3a/1a4;
dbopMUpPOBaHHE W Pa3BUTHE OKOJOTMYECKOTO MBIIUICHUS, YMEHHE TMPUMEHSITh €ro B
MO03HABATEJILHON, KOMMYHUKAaTUBHOM, COLIMANILHON MTPaKTUKE U MPOPECCHOHATHHON OpUEHTAIINH;
TeHEpUPOBAHUE UCH U OMPEACIICHUE CPEACTB, HEOOXOIMMBIX JJISI UX PEATU3AIINH.
IIpenmeTHble pe3yJibTaThI:
BbInyCKHUK HAY4YUTCSH:
XapaKTepU30BaTh OCHOBHBIC METO/IbI TO3HAHUS:HA0II0ICHNE, U3MEPEHHE, IKCIICPHUMCHT;
ONKCHIBATh CBOWCTBA TBEPIBIX, JKUIKUX, ra3000pa3HbIX BEILIECTB, BBIACNAS UX CYIIECTBEHHBIE
MPU3HAKY;
pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHH «aTOM,
«MOJICKYJIa», «XUMUYECKHUI dJIEMEHT, «IPOCTOE BEIIECTBOY, «CIIOKHOE
BEIIECTBOY», «BAJTCHTHOCTHY, «XUMHUYECKAs PEaKIIUsI», UCIONIb3Ys 3HAKOBYIO CUCTEMY XUMHH,
pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHWSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOUM TEOpHUU;
pa3IuYaTh XUMHYECKHE U (PUINUICCKUE SIBIICHHUS,
HA3bIBaTh XUMUYECKHUE IJICMEHTHI;
OTIPE/ICIIATh COCTAB BEHIECTB 10 UX (hopmynam;
OTIpEeIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSX;
OTIPEICIIATh TUIl XUMUYICCKUX PEAKITUi;
HA3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKILIN;
BBISBJISITH TIPU3HAKY, CBUICTEIHCTBYIONINE O TIPOTCKAHUU XUMHUYECKON PEaKIMH IPU BHITIOJTHCHUH
XUMHYECKOTO OTIbITA;
COCTaBJIATH (POPMYJIIbI OMHAPHBIX COCAMHEHUIA;
COCTaBIISITh YPaBHEHUSI XUMUYECKUX PEAKIIUN;
coOnroaaTh npaBuiia 6€30MacHoOi padoThI IPU MPOBEAECHUHN OIBITOB;
MOJIb30BATHCS TA0OPATOPHBIM 000PYAOBAHUEM U TIOCYOMH;
BBIYHCIISITH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChI BEIIECTB;
BBIUHCIISATH MAaCCOBYIO JIOJTF0 XUMUYECKOTO 3JIEeMEeHTa Mo popMysie COeAMHEHNUS,
BBIYHCIIATh KOJIMYECTBO, 00BEM MJIM MAcCCy BEIIECTBA MO KOJUYECTBY, 00BEMY, Macce peareHTOB
WM TIPOJYKTOB PEAKIUY;
XapakTepu30BaTh (PU3NYECKUEe W XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB: KHCIOpOJa U
BOJIOPOJA;
M0JIy4aTh, COOMPATh KUCIOPO U BOJOPOI;
pacro3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/;
pacKpbIBaTh CMBICH 3aKOHA ABOTa/IpoO;
PacKpbIBaTh CMBICT MOHATUH «TEIIOBOM 3(PPEKT peakinmy», «MOISIPHBIA 00BEMY;
XapaKkTepu30BaTh (PU3NUECKUE U XUMUYIECKHUE CBOWCTBA BOIBI;
PacKpbIBaTh CMBICT MIOHSATHUS «PACTBOPY;
BBIYHCIIATh MAaCCOBYIO JIOJIO PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE;
MPUTOTOBIISITH PACTBOPHI C OTMPEEIEHHOM MaccoBOM AoJein
pPacTBOPEHHOIO BELIECTBA;
HA3bIBaTh COSAMHEHMSI U3YYCHHBIX KJIIACCOB HEOPTaHUYECKUX BEIECTB;
XapakTepu30BaTh (PU3WUYECKUE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
BEIIECTB: OKCUAO0B, KHCJIOT, OCHOBAHMI, COJICH;
OTIPENIETSATh IPUHAIJIC)KHOCTh BEIIECTB K OMPEACICHHOMY KJIacCy COeAMHEHUH;
COCTaBIATH (OPMYIIBI HEOPTAaHUYECKUX COCTUHEHHUN U3YYSHHBIX KJIACCOB;
MPOBOJIUTh  OMBITHI,  TMOATBEPKAAONINE XUMHUYECKHE CBOMCTBA  M3YYEHHBIX  KJIACCOB
HEOPTraHUYECKUX BEILECTB;
pacmo3HaBaTh OMBITHBIM IIYTEM pPAcCTBOPHl KHUCIOT H IEJIOYeH 10 W3MEHEHHWIO OKpPaCcKH



WHJIUKATOPa;

XapaKTEepU30BaTh B3aUMOCBS3b MEXKAY KJIACCAMU HEOPTaHUUECKUX COSAUHEHUN;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. . Menneneena;

OOBSICHATh (DUBWYECKUI CMBICT AaTOMHOTO (TOPSAIKOBOIO) HOMEpAa XHMHYECKOTO 3JIEMEHTa,
HOMEpPOB I'PYIIbI U ieproia B nepuoandeckon cucreme .M. Menneneena;

OOBSICHATh 3aKOHOMEPHOCTH HU3MEHEHHUSI CTPOCHMSI aTOMOB, CBOWCTB 3JIEMEHTOB B IIpeleiax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIIIL,

XapaKTepU30BaTh XUMUYECKUE AJIEMEHTHI (0T BOJOPOAA /10 KajbIMs) HA OCHOBE MX MOJIOXKECHHS B
nepuoanueckoi cucreme J1. 1. MenneneeBa u 0COOCHHOCTEH CTPOCHUSI X aTOMOB;

COCTaBJIITh CXEMbI CTPOEHHS aTOMOB TepBbIXx 20 3jeMEHTOB Iepuoauyeckoit cucremst [. U.
Menneneena;

PacKpbIBaTh CMbICIT TOHSITUI «XUMUYecKas CBSI3bY,

«AIIEKTPOOTPULIATEITLHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (DH3WYECKUX CBOWCTB BEIIECTB OT THIA KPHUCTALINYCCKOMN
pemETKY;

ONpeAeNATh BUJ XUMHUYECKON CBSI3M B HEOPTraHUUYECKUX COCIMHEHUSIX;

M300pakaTh CXEMBbI CTPOCHHUSI MOJIEKYJI BEIIECTB, 0Opa30BaHHBIX Pa3HBIMU BUJAAMH XUMHUYECKUX
CBSI3CH;

PacKpbIBAaTh CMBICH MOHATHH «HOHY, «KKATUOH», KAHUOH,

«QIJICKTPOJIUTBIY»,  «HEIJEKTPOJUTBI»,  <OAJICKTPOJUTHYECKAST  JUCCOLHUALMA», «OKUCIUTEIbY,
«CTEIICHb OKHUCIICHUS, «BOCCTAHOBHUTEIIbY, «OKHCJICHHEY,
«BOCCTaHOBJICHHEY,

OTPENIETISATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COSJIMHEHUU;

PacKpbIBaTh CMbICI TEOPUU IJIEKTPOIUTUUECKON TUCCOIUALINH;

COCTaBJIATh YPABHEHHUS JIEKTPOITUTUYECKON TUCCOLMALUN KUCIIOT, IIEI0YEn, CONEH;

OOBSACHATH CYIIHOCTh IPOIECCa AMEKTPOIUTUYECKON TUCCOLMAIIMU U PEeaKluii HOHHOTO OOMeHa;

COCTABJISITH TIOJIHBIE M COKPAIIEHHBIE HOHHBIC YPaBHEHUS Peakiuii 0OMeHa;

OTpEeIeATh BO3MOYKHOCTh IPOTEKAHUS PEAKIIUii HOHHOTO OOMEHA;

MPOBOJIUTH PEAKIINH, TOATBEPKIAIOIINE KAaU€CTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB;

ONpeeNsATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTABJISITh YPABHEHUS OKHUCIUTEIHHO -BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOM PEaKIny;

KJIACCU(PHUITUPOBATh XUMUYECKHUE PEAKIINH TI0 PA3TUYHBIM ITPU3HAKAM;

XapaKkTepU30BaTh B3aUMOCBSA3b MEXKAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAJJIOB;

MIPOBOJIUTH OTIBITHI MO MOJYYEHUIO, COOMPAHUIO U U3YYCHUIO XMMHUYECKUX CBOWCTB ra3000pa3HBIX
BEILECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

pacro3HaBaTh OMBITHBIM MyTEM ra3000pa3HbIC BEIIECTBA: YIVIEKUCIIBINA a3 U aMMHAK;

XapaKTepU30BaTh B3aUMOCBA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;

Ha3bIBaTh OpPraHUYECKHE BeEIIeCTBa MO WX (opMylie: MeTaH, 3TaH, ITHJIEH, METAHOJ, J3TaHOI,
[JIMIEPHUH, YKCYCHAsl KUCJIOTa, aMUHOYKCYCHasl KMCIIOTa, CTEApUHOBAsI KUCIIOTA, OJIEMHOBAsI KHUCIIOTA,
TJII0K034;

OIICHUBATH BIIUSHUE XUMUYECKOTO 3arpsi3HEHUSI OKPY>KAIOILIEH Cpeibl Ha OPTaHU3M YEJIOBEKa;

rPaMOTHO 0OpamaThCs C BEIIECTBAMHU B MIOBCETHEBHOM KU3HH;

ONpeNeNsiTh BO3MOXHOCTh IPOTEKAHUSI PEAKIMM HEKOTOPBIX MNPEICTABUTENEH OpPraHu4YeCKUX
BEIIIECTB C KUCIIOPOOM, BOJIOPOJIOM, METAJIJIaMHU, OCHOBAHHSIMH, TaJIOTCHAMH.

BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYNTHCH:

BBIJIBUTATh M TPOBEPSITH DKCMEPUMEHTATHHO THIOTE3bl O XMMHUUYECKHX CBOMCTBaxX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHHMsI, MX CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKHE PEAKIIMU, O XapakTepe U
MPOJIYKTAX PAa3TMIHBIX XUMUUECKUX PEAKIIHIA,

XapakTepU30BaTh BEUIECTBA IO COCTaBY, CTPOCHHMIO M CBOMCTBaM, YCTAaHABIMBATh HMPUYUHHO-
CJICICTBEHHBIE CBSI3U MEXKY TAHHBIMU XapaKTEPUCTHKAMHU BEIIIECTBA,

COCTaBJISITh MOJEKYJISIPHbIE M TIOJIHBIE HOHHBIE YPAaBHEHHS [0 COKPAUIEHHBIM HOHHBIM
YpaBHEHUSIM;



MPOTHO3UPOBATh CIOCOOHOCTH BEILECTBA MPOSBIATH OKUCIUTEIbHBbIE WM BOCCTAHOBHUTEJIbHBIE
CBOICTBA C yUE€TOM CTENIEHEN OKMCIEHUS 3JIEMEHTOB, BXOSINX B €I0 COCTaB;
COCTaBIISITh ypaBHEHUS peakuu, COOTBETCTBYIOLIUX
II0CJIEZI0BATEBHOCTH IPEBPAILEHUN HEOPTAHUYECKUX BEILIECTB Pa3IMYHbIX KJIACCOB;
BBIIBUTaTh U MPOBEPATH HKCIEPUMEHTAIBHO THIOTE3bl O pe3yibTaTaX BO3JACHCTBUS pPa3IUYHBIX
(axTOpPOB Ha U3MEHEHHE CKOPOCTH XUMHUYECKOHN PeaKInu;
MCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS JJI SKOJIOTMYECKU TPAMOTHOT'O TIOBEJICHUS B OKpYXKaroIlen
cpene;
UCIOJIb30BaTh NMPUOOPETEHHBIE KIIIOYEBbIe KOMIIETEHIIMU MPHU BHIOJHEHUH IMPOEKTOB U y4eOHO-
UCCJIEIOBATEIbCKUX 3a/a4 10 U3YYEHUIO CBOMCTB, CIIOCOO0B MOTYYEHUS U paClO3HABAHMSI BEILIECTB;
00BEKTHBHO OLEHUBATH HH(POPMAIIUIO O BEIIECTBAX U XUMHUYECKUX IPOIIeccax;
KPUTHYECKH OTHOCUTHCS K NICEBIOHAYYHOM uH(bopMaluuy,
He100pOCOBECTHON peKilaMe B CPEACTBAaX MAacCOBOM HMH(popMaIumy;
OCO3HaBaTh 3HAYCHHE TEOPETHMUECKUX 3HAHWM MO XUMHU JAJs MPAKTUYECKOM AesITeNTbHOCTU
YEJI0BEKA;
co3laBaTh MOJENM M CXEMbl I pelIeHHs] y4eOHbIX M MO3HaBaTeNbHBIX 3a/1ay; MOHUMATh
HEO0OXOUMOCTh COOJIOACHUS IPEANNUCAHUM, IMPEAJaraéMblX B HHCTPYKLHUSAX [0 MCIOJIb30BaHUIO
JIEKapCTB, CPENICTB OBITOBOM XUMHH U JP.

Coaep:xkanue Tem y4eOHOro Kypca «Xumus» 9 Kiacca.
IloBTOpEeHue U 00001IeHHeE CBe/IeHUIT 10 Kypcy 8 kiacca. Su.

bunapueie coenuHenus. Oxcuabl cojeoOpasyromue U HecoseoOpasyromue. ['Mapokcuabl:
ocHOBaHUsA, aM(poTepHbIe, KUCIOTHL. CpenHue, KUCIbIe, OCHOBHBIE COJIH.

OO6o0uieHne cBefCHUH O XuUMHUYeCKuX peakiusax. Knaccupukanus XMMHUYECKUX peakuuil 1o
pa3IMYHBIM OCHOBAHHUSM: COCTaBY M YHCIY PEarupyrolMx M OOpa3ylOIIUXCS BEUIECTB, TEIJIOBOMY
3¢ ¢dexTy, HapaBICHUIO, U3MEHEHHUIO CTENICHEH OKHUCIICHHs 3JIEMEHTOB, 00pa3yloIUuX pearupyroume
BEIIECTBA, (haze, MCIOIb30BAaHHIO KaTaIH3aTopa.

[TonsaTHe O cxopocTH XMMHYECKOH peakiuu. PakTOpbl, BIUAIOLIME HA CKOPOCTh XMMHUYECKHX
peakmuii: TPUPOAAa pearupyrolidx BEMIeCTB, WX KOHIEHTpAIMs, TeMIepaTypa, IUIOmanb
COIIPUKOCHOBEHUS, HATMYMeE KaTtanu3aropa. Karamus.

JleMoOHCTpaL UK

O3HaKOMJIEHHE C KOJUIEKLUSAMHU METAIIJIOB U HEMETAJLIOB.

O3HakoMJIEHHE C KOJUIEKIIUSMH OKCUOB, KUCIIOT U COJIEH.

3aBUCHUMOCTbh CKOPOCTH XUMHUYECKON PEAaKLUU OT MPUPOJIbl PEarupyoLIiX BEIIeCTB.

3aBHCUMOCTH CKOPOCTH XMMHYECKON PEaKIIui OT KOHIEHTPAIIMU PEaruPYIOINX BEIIECTB.

3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEeaKLUH OT MO 1

COIIPUKOCHOBEHUS PEArUPYIONINX BEIIECTB («KHITALIHHA CIIOI»).
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKLUU OT TeMIepaTyphbl pearupyrox BeIecTB.
JlabopaTopHblie ONBITHI

1.B3aumopeiicTBre aMMHuaKka U XJIOpOBOAOPOAA.

2.Peakuust HEUTpanu3aluu.

3.Habmronenue ternoBoro s ¢exra peakiuyu HelTpanu3aum.

4.B3aumoselicTBre cepHOI KUCIOTHI ¢ okcuaom menu (11).

5.PaznoxeHue nepokcuia BOAOPOAa C IMOMOUIbIO KaTajaa3bl KapTodens

6.3aBHCUMOCTBH CKOPOCTH XUMHUYECKOW PEAKIIMU OT MPUPO/IBI PEarupyrOIInX BEIIECTB Ha IPHMEpPE
B3aMMO/ICICTBUS PaCTBOPOB THOCYIb(aTa HATPUS U XJIopuaa 6apusi, THOCYIb(haTa HATPUs U COJISTHON
KHCIIOTHI.

7.3aBUCUMOCTBH CKOPOCTH XUMHUYECKON PEAKLIMHU OT MPHUPOJIbI METAJUIOB NPH UX B3aUMOICHCTBUM C
COJITHOW KHMCIJIOTOM.

8.3aBUCUMOCTbH CKOPOCTH XMMHUYECKON peakiuy OT MIPUPOJIbI KUCIOT MPHU B3aUMOJICHCTBUU UX C
HKEJIE30M.

9.3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEaKLMU OT TEMIEPaTyphI.

10.3aBUCHMOCTD CKOPOCTH XUMHUYECKOH PEaKIMy OT KOHIICHTPAIHH.



11.3aBUCUMOCTD CKOPOCTH XMMHUYECKON pEaKIMK OT IUIOMIAIU COTPUKOCHOBEHHUS pearupyrommx
BEIIECTB.
12.3aBUCUMOCTD CKOPOCTH XMMHUYECKON pEaKIMK OT KaTaau3aTopa.
XHuMHYeCKHe peaKIiii B PACTBOPAX 3J1eKTPoJnTOB.104.

[TonsiTe 00 SNEKTPOJIUTUYECKONW IUCCOLUAIMHM. DIEKTPOJIUTHl U HEIJICKTPOIUTHL. MexaHusm
JUCCOLMALMU  JIEKTPOJIUTOB C Ppa3IMYHbIM XapakTepoM cBsi3u. CTeneHb AJIEKTPOJIUTUUYECKON
muccounanuu. CUbHbIE U c1a0ble SJ1eKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUHU SJIEKTPOIUTHYECKON nucconmanuu. Kiaccudukanus MOHOB U HX
cBoiicTBa. KucnoThbl, OCHOBaHMSI U COJIM KaK 3JIEKTPOIUTHI. VX Kiaccudukaius 1 Juccouralus.

OO0mue XMMHYECKHE CBOMCTBA KHUCJIOT: M3MEHEHHE OKPAcCKU WHAMKATOPOB, B3aUMOJICHCTBHE C
MeTaJlJIaMH, OKCUJaMH U TUAPOKCUIAMH METAUIOB U COJISIMHU. MONEKYISpHbIE U UOHHBIE (IIOJHBIE U
COKpaIIEHHbIC) YPAaBHEHUS pPEaKIIUM.

XWMHUYECKUN CMBICI COKPAlIEHHBIX YPAaBHEHUN. YCIOBUS IIPOTEKAaHUS pEaKUUi MEXIy
3JIEKTPOJINTAMHU 10 KOHIA. Psi1 aKTUBHOCTH METAILIOB.

OOmue XMMHYCCKHE CBOMCTBA INEIOUCH: B3aMMOACHCTBHE C KUCIOTAaMHU, OKCHUAAMH HEMETAJIOB,
comsiMu. OO1Me XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUIl: B3aUMOJICHCTBUE C KUCIOTaMH,
pa3oKeHue Npy HarpeBaHUU.

OO01re XMMUYECKHe CBOWCTBA CPEIHUX COJIEH: B3aMMOJICHCTBIE C KUCIOTaMHU, IIeJI0YaMu, COJISIMU
1 MeTajulaMy. B3anMoencTBie KUCIBIX COJIEN CO IIEI0YaMU.

['unponu3, kak 0OMEHHOE B3aUMOJICHCTBHUE COJIeH ¢ BOIOM. ['MApPOIN3 COMM CUIIBHOTO OCHOBAHUS U
cinaboit KUucnoTsl. I'naponns conu ciaboro ocHoBaHUS U cuiibHOU KucaoTel. [lkana pH.

CBoiicTBa KHCIIOT, OCHOBAaHMI, OKCHUJOB M COJ€d B CBETE TEOPUU DIEKTPOJIUTHUUECKOU
JUCCOLMAIIMU U OKUCIUTEIBHO -BOCCTAHOBUTENBHBIX PEaKIU.

JdeMoHcTpanmnm.

HcnpiTaHue BEIECTB U UX PACTBOPOB HA AJEKTPONPOBOJIHOCTD.
3aBUCHUMOCTBD HJIEKTPOIPOBOJHOCTU YKCYCHOU KUCIIOTHI OT KOHLIEHTPALUU.
JIBuKeHME OKpallleHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
Ornpeznenenue xapakrepa cpeibl B pacTBOpax COJeH.
JlabopaTopHble ONBITHI.
13.Iucconuanust cnabbIX AMEKTPOIUTOB Ha IPUMEPE YKCYCHOUM KUCIIOTHI.
14.I3MeHeHne OKpacKu MHAUKATOPOB B KMCJIOTHOM cperie.
15.Peakuust HeWTpanu3auuy pacTBOPa WIENOYHN PA3TMUYHBIMU KHCIIOTaMHU.
16.ITomyuenue runpoxcuaa meau(Il) u ero B3anmoielicTBUE ¢ pa3IUYHBIMU KUCIOTaMH.
17.B3aumMopeiicTBrEe CHIIBHBIX KHCITOT ¢ okcuaoM Meau(1l).

18-20. B3anmoeiicTBHE KUCIOT C METAIIaMH.

21.KauecTBeHHas peakliusi Ha KapOOHAT-HOH.

22 .IlomyueHue CTyAHsSI KPEMHHUEBOM KUCIIOTHI.

23.KayecTBeHHas peakivs Ha XJIOPHUJ - WIN CyTb(haT-MOHbI

24 V3meHeHre OKpacKu WHIMKATOPOB B MICIIOYHON CpeJIe.

25.B3anMopeiicTBHE EN0YEH ¢ YTIIEKUCIIBIM Ta30M.

26.KayecTBeHHas peaklus Ha KaTHOH aMMOHHS.

27 Ionyuenue ruapokcuna meau(ll) u ero pasnoxeHue.

28.B3anmMoseiicTBre kKapOOHATOB C KUCIIOTAMH.

29.Ilonyuyenue ruapokcua xemneza(Ill).

30.B3zaumopeiicTBue xenesa ¢ pactBopoM cyibdara meau(Il)

IIpakTnyeckas padoraNel

CBoIICTBa KHCIIOT, OCHOBAaHUI, OKCHUJIOB U COJIEH B CBETE TEOPHUH IEKTPOIUTHIECKON

JUCCOIMAIIMU U OKUCIUTENIBHO -BOCCTAHOBUTEIBHBIX PEAKIIUA
HemeTtasibl 1 MX cOeIMHEHU . 254,

CrpoeHne aTOMOB HEMETalUIOB M HuX mnojoxeHue B llepuomnueckoit cucreme. Pspg
JJEeKTpooTpHUllaTeNbHOCTU. KpucTtammueckue pemeéTkd HEMETauIoB — TPOCTBIX — BEIIECTB.
Annorponust u e€ npuuuHbl. PuU3NUEcKUe CBOHCTBa HeMeTauioB. OOIMe XMMUYECKHE CBOWCTBA
HEMETAJJIOB: OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE.



["ajiorensl, cTpoeHUE MX aTOMOB U MOJIEKyld. PU3MYECKHUE W XMMHUYECKHE CBOMCTBA TaJIOI€HOB.
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB raJIor€HOB B 3aBUCUMOCTHU OT UX IoJ0keHus B [leprnoanueckoit
cucreMe. HaxoxieHne raloreHoB B IPUPOJAE U UX MOJIy4eHHE. 3HAaYEHUE U IPUMEHEHUE TAJIOTEHOB.

["aToreHoBOJOPO/IBI M COOTBETCTBYIOIINE UM KHUCIOTHI: IJIABHKOBAsA, COJIsTHAsI, OPOMOBOIOPOIHAS,
nonoBojopoaHas. [amorenmasl. KadecTBeHHblE peakuuM Ha TrajoreHu] -uoHbl. [Ipumenenue
COEIMHEHUH rajoreHoB U UX OMOJIOru4ecKast poJib.

O6mras xapaktepuctuka eMeHToB VIA-rpynmel. Cepa B mpupoje u €€ mojydeHrne. AJTIOTPOITHBIC
Mo (HUKAIIK cephbl U UX CBOMCTBA. XUMUYECKUE CBOWMCTBA CEPHI U €€ IPUMECHCHHUE.

CepoBo0pO/I: CTPOEHUE MOJIEKYJIIbL, (PU3HMUECKHE U XUMUYECKUE CBOMCTBA, OJyUYeHUE U 3HAUCHUE.
CepoBoaoponnas kucnora. Cynbduasl u ux 3HaueHue. JlromuHopopsl.

Oxcup cepsl (IV), cepaucras kucnora, cynbhuThl. KauecTBeHHas peakuus Ha Cyab(UT-UOH.

Oxkcua cepol (VI). cepnas kuciora, cynbdarel. Kpuctammorunparel. KauecTBeHHass peakius Ha
Cynb(haT-uoH.

CepHast KUCJI0Ta - CUJIBHBIN 2JIeKTpoauT. CBOKCTBA pa30aBICHHONW CEPHOM KHUCIOTHI, KaK TUITUIHOM
KHCJIOTHI: B3aMMOJCHUCTBHE C METaIaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMH, OCHOBAaHUSMH U
amM(bOTepHBIMU THAPOKCUAAMHU, colsiMu. KauecTBeHHas peakius Ha Cylb(aT-uoH.

OO01as xapakTepuCTHKa 3J1EMEHTOB VA-rpynnbl. A30T, CTPOEHUE aTOMa U MOJIEKYJIbl. Pu3nyeckue
U XUMUYECKHE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYECKas! POJib.

AMMHaK, CTpOGHUE MOJIEKYJbl U (PU3MUECKUE CBOWCTBA. AMMHUAYHas BOJA, HAIIATHIPHBIA CHUPT,
ruapaT amMuaka. JIOHOPHO -aKUENTOpHBIM MexaHu3M OoOpa3oBaHHs KAaTHOHA AMMOHMSL.
BoccranoBurenpHble cBoiicTBa ammuaka. Coju aMMOHUS U UX NpuMeHeHue. KauecTBeHHas peakius
Ha KATUOH aMMOHHUS.

Oxcuapl a3oTa: HECcoJeo0pas3yrolue W KHUCIOTHbIE. A30THUCTas KHUCIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ MOoIyYyeHue u cBoicTBa. Hutparsi.

®ocdop, crpoenne aroma u amiorporms. Pocoumbl. DPochun. Oxcun dochopa(V) u
oprodochopnas kucnota. Pocharer. Docopubie ynodpeHus. THCEKTHIIHUIBL.

OOmast xapakTepucTuka 3JeMeHTOB IV A-rpymmbl: 0COOEHHOCTH CTPOCHHUSI aTOMOB, IPOCTBIX
BEIIECTB M COEAMHEHUN B 3aBUCHMOCTU OT MOJOKEHHsS 3jeMeHTOB B llepmonuueckoil cucrteme.
VYrnepon. AmnorponHsle Moaupukanuu: anMas, rpagut. AMop(dHBII yriepox U ero copra: caxa,
aKTUBUPOBAHHBIM yromab. ApncopOuums. Xwumuueckue cBoHcTBa yrieponaa. Kokcoxumuyeckoe
IIPOU3BOJICTBO U ero npoaykuus. KapOusl.

Oxcun yrnepoga(Il): crpoeHue Moisiekyinbl, ModydeHue U ero cBoiictBa. Oxcun yriepona IV):
CTpPOEHHE MOJIEKYJbl, MOJYyYEeHHE U €ro CBOMCTBA. YrojbHass kucioTa. Conu yrojibHON KHUCIIOTHI:
KapOOHATHI U TUAPOKapOOHaThl. TeXHUYecKas U MUIIEeBas CoJa.

Heoprannueckue u  OpraHuyecKkue BELIECTBA.  YTJIEBOJOPOAbI. XHUMHUYECKOE CTPOEHHUE
OpPraHMYECKUX BEIIECTB, KaK IOPSI0OK COEAUHEHHUS AaTOMOB B MOJIEKYJIE TI0 BAJIECHTHOCTH.

MertaHn, 5TaH, Kak HpeleNbHbIE YIVIEBOAOPOAbl. OTWUJIEH M aleTWIEH, Kak HelpeaeabHble
(HeHachbIIIEHHBIE)  yriIeBoopoabl. [opeHue  yrimeBogoponoB. KauecTBeHHble peakuuu Ha
HeNpeeNbHbIE COSUHEHHUS.

OTUIIOBBIA CIIUPT, €ro MOJy4YeHHe, NMpUMEHeHHe U (usnonoruueckoe aencTBue. TpExaTOMHBIN
cnuptT rauvnepuH. KauecTBeHHast peakiiysi HA MHOTOATOMHBIE CHHUPTHL. YKCYCHas - HpeICTaBUTEINb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero atoma u cBoiictBa. Kpemuuii B mpupozae. Cunmunuasl u cuiad. Okcup
kpemuusA(IV). KpemuueBas kuciora u e€ conu.

[TpousBoacTBO crekina MU HeMeHTa. [Ipoaykuusi CHUIMKATHOW MPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, papdop, dhasHc. OnTuueckoe BOJIOKHO.

Hewmerannsl B npupoae. dpakunoHHas IMEeperoHKa >KUIKOTO BO3JAyXa Kak crnoco0 MOJydeHHs
KHCIIOpo/1a, a30Ta, aprona. [lonydenue pocdopa, kpeMHuUs, XJI0pa, HOJa. DIEKTPOIU3 PaCTBOPOB.

[ToryueHue cepHOM KHMCIOTBHI: ChIPbE, XUMHU3M, TEXHOJIOTHMUECKas CXEeMa, METOJ KHIISIIEro Clos,
OPUHIUIBI TEIUIO0OOMEHA, MPOTUBOTOKAa M HUPKYysuuu. OneyMm. IIpon3BoICTBO amMMMaka: CBHIPBE,
XUMH3M, TEXHOJIOTUYECKAs CXeMa.

JleMoHCTpanun

Kosneknus HeMeTanios.



Mopenn KpUCTAIUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

O30HATOp ¥ MPUHLUIBI €T0 PaOOTHI.

["opeHne HeMeTallIoB - IPOCTHIX BEILIECTB: cepbl, pochopa, ApeBeCHOTO YIJIs.

OO0pa31bl raJoreHoB - IPOCTHIX BEIIECTB.

B3auMozeiicTBHE TaIOT€HOB € METAJIaMHU.

BriTecnenue xyopa OpoMOM WM MO/ U3 PACTBOPOB UX COJICH

Konnexkuust npupoIHbIX COEAMHEHUH XJIOpA.

BzaumopeiicTBue cepsl ¢ METAIIIAMMU.

I'openue cepsl B KUCIOpOE

Konnekuus cynbhuaHbx pya.

KavecTBenHnas peakuus Ha cyab(ua-HOH

ObeciBeunBaHNEe OKPALICHHBIX TKaHEH U [[BETOB CEPHUCTHIM Ta30M.

B3anmonencTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEJBIO.

OO0yriauBaHUe OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.

Huarpamma «CoctaB BO3ayxay.

Buneodparments! u cnaiiasl «lItuasu 6azapsiy.

[Tonyuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

Pasnoxxenne 6uxpoMara aMMOHUSI.

B3anmopneicTBre KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTBI C MEJIBIO.

['openune u€pHoro mopoxa.

Pa3noxenne HUTpaTa Kanus U TOPEHUE APEBECHOTO YroJibKa B HEM

O06pa3ipl TpUpPOIHBIX coequHeHHH (ocdopa.

['openue pocdopa Ha BO3IyXe U B KUCIOPOJIE.

[Toryuenue 6enoro ¢ocdopa u ucIbITAaHHE €T0 CBONCTB

Komnexmust «O0pa3ibl IPUPOIHBIX COSTUHEHHUN YTIIEPOaar

[Toptper H. 1. 3enunckoro. Ilornomenne akTHBUPOBAaHHBIM YIVIEM pACTBOPEHHBIX BEILIECTB UITU
ra3os.

YCTpoiCcTBO MPOTUBOTA3A.

Mopenu MOJEKyI METaHa, TaHa, ITUICHA U alleTUIICHA.

B3aumoneiicTBue aTuIeHa ¢ GpOMHOM BOJOW M pacTBOPOM I€pPMaHTraHaTa Kausl.

OO61re XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEpE YKCYCHOW KHCIIOTHI.

KauecTBeHHast peakuiys Ha MHOTOATOMHBIE CIIUPTHI.

Konnexkuust «O0pa3ibl NpUPOAHBIX COEAMHEHUNH KPEMHUS.

Konnekuus crekia, KEpaMUKH, HEMEHTA U U3JIEIUNA U3 HUX.

Komnexknus npoaykiuy CUIIMKaTHOW MTPOMBIIIIIEHHOCTH.

BuneodparmenTs! u cnaiinpl «IIpon3BoJCTBO CTEKIIA U IEMEHTa.

Komnexnus «IIpupoaHbie coOeMHEHNs HEMETAIIIIOBY.

Buneodparments! u cnaitnpl «@pakiioHHas MeperoHKa xKHUJIKOTO BO3TyXa»

Buneodparments! u cnaiiasl «l[lonydenue Bogopo/ia, KUCIOPOa U TaJOTeHOB
NEKTPOIUTUYECKUM CIIOCOOOM.

Mopenu anmapaToB I IPOU3BOJCTBA CEPHOU KUCIIOTHI.

Mogenb KUISImero ¢ios.

Mopnenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentst u cnaitabl «IIpoM3BOICTBO CEPHONM KUCTOTHIY.

Buneodparments! u cnaiiasl «IIpon3BoacTBO aMMuakay.

Komnexkuus «CpIpb€ AJis MOJIy4eHUsI CEPHOM KUCIIOTBI».

JlaGopaTopHbie ONBITHI

31.Pacnio3HaBaHu€e raJloreHU1-MOHOB.

32.KayecTBeHHbIE peaKlIUU Ha CYIb(aT-UOHBI.

33.KauecTBeHHas peakiusi Ha KATHOH aMMOHHUS.

34.XnuMu4yeckre CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.

35.KauectBenHbIe peakuuu Ha hocdar-uoH.

36.I1omy4yeHue u CBOMCTBA yrOJIBHOW KUCIIOTHI.



37.KauecTBeHHas peakiys Ha KapOOHAT-HOH.
38.IlpomyckaHue yrieKuciaoro ra3a uepe3 pacTBOp CUJIMKaTa HaTpHUs.

IIpakTnyeckue padoThl

2.M13yueHue cBOMCTB COJISHOM KUCIIOTBI.

3.13yueHue CBOMCTB CEPHOM KHUCIIOTHI.

4.1lony4yeHre aMMuaKka U U3y4€HUE €TI0 CBOWCTB.

5.Ilony4yeHue yriieKMciaoro raza u u3y4eHHue ero CBOMCTB.

MeTtaJuibl ¥ UX coequHenusi.174.

ITonoxenne meramioB B Ilepuoanueckoil cucreme xumuyeckux snemeHToB Jl. M. Menneneesa,
CTPOCHHE HUX aTOMOB M KpHUCTALUIOB. MeTaimuyeckas CBA3b M METaUIMYECKas KPUCTAILINYECKas
pemérka. DuU3MUECKHME CBOMCTBA METAJUIOB: JJIEKTPO- H  TEIUIONPOBOJHOCTb, OTPAKAKOLIAS
CHOCOOHOCTB, MIACTUYHOCTD. CIlIaBbl YEPHBIE U LIBETHHIE.

Mertannel Kak BOCCTAHOBUTENN. OJEKTPOXMMUYECKMH psJl HanpsbkeHud. BzaumonelicTBhe
METaJVIOB C HEMETAJUIaMH, OKCUAAMH, KUCIOTAMHU, COJISIMU. AJIFOMUHOTEPMHUSL.

CTpoeHHE aTOMOB W MPOCTBIX BEMIECTB MICJIOYHBIX METAIOB. 3aBUCUMOCTH (U3UYECKUX U
XUMUYECKUX CBOMCTB LIEJIOYHBIX METAJIOB OT 3apsioB siAep MX aToMoOB. OKCHUIIBI U THIPOKCHbI
HIEJIOYHBIX METAJUIOB, WX MOJIy4EHHE, CBOWCTBA, NPUMEHEHHE. BaxHellne conu IIeIOYHBIX
METaJIOB, UX 3HAaYEHUE B KUBOM U HEXKUBOM MPUPOJIE U B KU3HU YETIOBEKA.

CtpoeHHe aTOMOB M TIPOCTHIX BEIIECTB MIEIOYHO3EMEIbHBIX METAJUIOB. 3aBHCHMOCTh (PU3UICCKIX
U XUMHUYECKHUX CBOMCTB ILIEIOYHO3EMEIbHBIX METAJJIOB OT 3apsiAoB siaep UX aTomMoB. OKCHUIBI U
TUAPOKCH/IBI IIETTOYHO3EMENIbHBIX METAJIOB, UX IMOJy4YeHHE, CBOWCTBA U MpUMeHeHue. Baxueimme
COJIU IIENOYHO - 3€MEJIbHBIX METAJUIOB, MX 3HAUY€HUE B MPHUPOJIE W KU3HU uenoBeka. KapOoHartsl u
TUAPOKAPOOHATHI KAJTBIIHS.

KéctkocTh Bombl: BpeMeHHass M TocTosiHHas. CrocoObl ycTpaHEHHS BPEMEHHOW IKECTKOCTH.
Crioco0bl yeTpaHEHUS TIOCTOSIHHOM KECTKOCTH. VIOHUTHI.

CoenvHeHUs aNIOMHUHHS B MpUpOJe. XUMUYECKUE CBOMCTBA amtoMUHUA. OCOOCHHOCTH OKCHAA U
THJIPOKCUIA ATOMUHUSA KaK aMQpOTEepPHBIX COCHUHCHHH. BakHeWmme coim amoMUHUS (XIJIOpU,
cynbdar).

OcoOeHHocTH cTpoeHHUs aToMa kenesa. JKene3o B mpupoae. Baxkueliue pyast xkenesa. Okcuasl 1
ruapokcuabl kenesa(ll) u sxenmesa(Ill). Comm xenesa(Il) u sxenesa(Ill). OOnapykeHue HOHOB
KaTHOHOB JeJjie3a B pacTBOpe. 3HAUCHHE COSTMHEHUN Keme3a.

Koppo3ust xumudeckas M 3JIEKTPOXMMHUECKas. 3aluTa METaIOB OT KOppo3uH. Mertamisl B
npupojie: B CBOOOJHOM BUJIIe U B BHje coeauHeHui. [lonstue o meramtyprun. YépHas u 1BeTHAst
Metamutyprus. IlupoMeramnyprusi, TUIPOMETALTYPrusi, 3MEKTpOMeTaTyprusi. JloMeHHBI mponecc.
[lepepaboTka yyryHa B CTajib. DJIEKTPOIU3 PACIIIIABOB.

JleMoHCTpan U

B3anmoneiicTBre HaTpus, TUTUS U KaJbLHS C BOJOM.

['openue HaTpusi, MarHus u ’eje3a B KUCIOPO/Ie.

Bcenblnka TepMUTHON CMECH.

B3auMozeiicTBue cMecr MOPOLIKOB CEPBI U Keje3a, IUHKA U CEpPBI.

B3anmoneiicTBre alIFOMUHUS ¢ KUCIOTaMU, IEI0YaMH U BOJOM.

BzanmopencTBue xkene3a U MEAU C XJIOPOM.

B3auMopeiicTBue Meau ¢ KOHLEHTPUPOBAHHOM CEpHOM KHCIOTOM M a30THOW KHCIOTOHN
(pa36aBIeHHON M KOHIICHTPUPOBAHHOM).

Okpacka miaMeHu COeTMHEHUSIMHU IIEJIOYHbIX METaJIOB.

Okpacka MIaMeH! COeJUMHEHUSIMU 1IETOYHO3EMENIbHBIX METAILJIOB .

I'ammenye n3BecTH BOJIOH.

[Tonyuenune xKECTKON BOABI B3AUMOJACHCTBUEM YIIIEKUCIIOTO C U3BECTKOBOW BOJIOM.

Ycerpanenne BpeMeHHOM )KECTKOCTH KUTITYEHUEM U J00ABKOM COJTBI.

YcTpaHeHne NOCTOSIHHOMN JKECTKOCTH 100aBKOM COJIBI.

WNoHUTHI 1 IPUHITUTI UX AEUCTBUS (BUACO(PparMeHT).

Konnekuus npupoHbIX COEAMHEHUN aTIOMUHUSA.

BuneodparmenTst u cnaiiasl «OKcHu1 aTFOMUHES B €70 MOTA(DUKAITAN.



[Tony4yenne ampoTepHOro rHIPOKCUAA ATIOMUHUS U UCCIIE0BAHHE €I0 CBONCTB.
Konnexkuust « XuMHU4ecKkre HCTOUHUKH TOKa.
Pe3ynbrartel IMTENBHOrO OKCIEPUMEHTA II0 M3YYEHUI0 KOPPO3MM CTANBHBIX H3ACIUN B
3aBUCHMOCTH OT YCJIIOBUH IIPOLIECCOB.
Boccranosnenue meau u3 okcuna meau(Il) Bogopomom.
Buneodparmentst u cnaiiabl «I [pou3BOACTBO UyTryHa U CTAIHY.
Buneodparmentsl u cnaiiasl «3aenus U3 yyryHa U cTaum.
Buneodparmentst u crnaiiap! «I[Ipon3BOICTBO aITFOMUHUSY.
JlaGopaTopHble ONBITHI
39.B3aumoaeiicTBue xene3a ¢ pactBopom cyiabdara menu(Il).
40.ITonyueHue U3BECTKOBOW BOJIBI U ONBITHI C HEH.
41.ITonyuenue ruapokcuaos xenesa(ll) u (I1).
42 KauecTBEHHbIE PEAKIIMY HAa KATHOHBI JKeJIe3a.
IpakTnyeckune padoThl
6.[losydenne xKecTKol BOABI U CIIOCOOBI €€ yCTPaHEHHUS.
7.Pemienne skcriepuMEHTANBHBIX 3a7a4 110 TeMe «MeTaubD.
XuMHA ¥ OKpY:Kaoas cpeaa.2y.

Crpoenne 3emun: sIpo, MaHTUs, 3€MHas KOpa, HUX XHUMUYecKHH coctaB. Jlutocdepa u eé
XUMUYecKuil coctaB. Munepansl. Pynpl. Ocagounbie mopoasl. [lone3nsie nckomaemple. XUMAYECKHUI
cocTaB rujipochepbl. XUMHUUECKUIH COCTaB aTMOC(EPHI.

VcTOYHUKM XHMMHUYECKOrOo 3arps3HEHMs] OKpyXkarolied cpeabl. [100anpHblEe 3KOJOTHYECKUE
npoOjaeMbl  4eJoBEYeCTBA: IMApPHUKOBBIA  3((EeKT, KUCIOTHbIE JOXKIU, O30HOBBIE  JIBIPHI.
MexayHapoHOE COTPYIHUYECTBO B OOJIACTH OXpaHBl OKPYKAIOUIEH Ccpenbl OT XHMHUYECKOTO
3arpsi3HEHUs. «3eJIE€Hast XUMHUSD.

JleMoOHCTpaL Ul

Buneodparmentsl u cnaiinpl «CtpoeHne 3eMin U €€ XMMUYECKUI COCTaB.
Konnekuust MuHepaioB ¥ TOPHBIX OPO/I.

Komnexkuus «Pynel MeTamiosy.

BuneodpparmenTs! u cnaiipl «l1006anbHble 3KOJI0THUYECKHE TPOOIEMbI UETI0BEYECTBAY.

JlabopaTopHbIe ONBITHI

43.N3y4yenue rpaHura.
O0001menne 3HaAHUI IO XMMHUH 32 KypC OCHOBHOM mKo.blL. [ToaroroBka k
OCHOBHOMY rocy1apCcTBEHHOMY IK3aMeHy74.

CrpoeHne aroma B COOTBETCTBUHM C IIOJIOKEHHMEM XUMHUYECKOro sjeMeHTa B Ilepuoanueckon
cucreme. CTpoeHHE BEIIECTBA: XMMHUYECKas CBSI3b M KPHUCTALUIMYECKUE PEIIETKU. 3aBUCHUMOCTh
CBOWCTB 00pa30BaHHBIX I€MEHTAMHU MIPOCTHIX BEIIECTB (METAIIOB, HEMETAJUIOB, OJ1arOPOHBIX Ia30B)
OT TMOJOXKEHUs dieMeHTOB B Ilepnogudeckoil cucreme. THUIIONOrMS HEOPraHMYECKUX BEIECTB,
JIEJIEHNE UX Ha Kjacchl ¥ rpynmsl. [IpencraBurenu.

IIpu3Haku M yCIOBHMS NMPOTEKAHUS XMMHMYECKUX peakiui. TUIIONOrMsS XUMUYECKHX PEaKIHUH 10
pa3IMYHBIM OCHOBaHUAM. Peakiiuy HoHHOro ooMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIIHH.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIECTB. XapaKTepHble XUMUYECKUE CBOMCTBA COJI00Pa3yIOMINX
OKCHJIOB, THJIPOKCHI0B (OCHOBAHH, KUCIOT U aM(OTEPHBIX THAPOKCUIIOB),COJIEH.

®opMbl OPraHu3auuM Y4eOHbIX 3aHATHI: UHIUBUAYyaTbHAs, GPOHTABHAS, TPYIIIIOBAsL.

Buabl y‘l66HOI7[ ACATECJIbHOCTH: pa60Ta C KHHFOﬁ, Ha6J'IIOILCHI/IC, 9KCIICPUMCHT, CUCTCMATHU3alUA
3HaHHI>i, CaMOCTOATCIIbHAA pa60Ta, TCCTUPOBAHHC, na6opaTopHa;1 paGOTa,KOHTI‘)OJ’IBHaH pa60Ta.



TEMATHYECKOE INTAHUEPOBAHUE

Ne Paznen Koa-Bo | IlpakTuuyeckue KonTposabHbie JlaTa
n/n JacoB padoTbI padoThbI NPoBeIeHUs1
1. [loBTOpenue u 5
000011IeHHE CBEAECHUI 110
Kypcy 8 kiacca.
XHUMHYECKUE PEaKITUU
2. XUMUYECKUE PEAKIIUU B 10 Nel 13.10
pacTBopax N91 20 10
3. Hemertamisl u ux 25 No2 10.11
COEIUHEHUS 3 24.11
4 6.12
5 10.01
No2 7.02
4, Mertamisl 1 uX 17 Ne6 9.03
COCJIMHEHUS 7 4.04
Ne3 20.04
5 XUMHUS U OKpYKaro1as 2
cpena
6 O0001IeHre 3HAHUH 1O 6 Neq 11.05
XHUMUH 32 KypC OCHOBHOM
mkoisl. [Togroroska kK
OcHoBHOMY
roCyJIapCTBEHHOMY
sk3ameny (OI'D)
Peseps 1
HUTOI'O: 66 7 4




KaneﬂnapHO-TeMaaneCKoe IJIAHUPOBAHUEC

Ne Pa3nen. Tema ypoka. aaTa

n/n ianupyemasi | pakTuveckas
IloBTOpeHue U 00001IEHUE CBEeeHUIT O Kypcy 8
KJacca. Xumu4yeckue peakuuu (5 4)

1 Knaccudukanus HeoOpraHu4eckux BEIecTB U UX 1.09
HOMEHKJIaTypa

2 Knaccugukarus XuMHUECKUX Peaknii 0 pa3INuHbIM 6.09
OCHOBaHUSIM

3 CTapToBblii KOHTPOJIb 8.09

4 IToHsiTHE O CKOPOCTH XMMHYECKOU peaKIu 13.09

5 Karanus. 15.09
Xumuyeckue peakuuu B pacrpopax (10 ).

6 DJIIEKTPOTUTHYECKAs] AUCCOLMALIHS 20.09

7 OcHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOITUTUYECKON 22.09
nuccormaruu (TO]T)

8 XUMHYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUU 27.09
AIEKTPOIUTUYECKOM TUCCOIUAIIUN

9 XUMHYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUU 29.09
AIEKTPOIUTUYECKOM TUCCOIUAIIUI

10 | Xumudeckue CBOMCTBa OCHOBAHUM B CBETE TEOPUH 4.10
AIEKTPONIUTUYECKOM TUCCOIUAIIUN

11 | Xumudeckue CBONCTBA COJIEH B CBETE TEOPUU 6.10
AIEKTPOIUTUYECKON TUCCOLIUAINH.

12 | IloHsiTue 0 TUAPOIIN3E CONIEH. 11.10

13 | IlpakTH4eckas padora 1. 13.10
Pemenue skciepuMeHTaNbHBIX 337124 10 TeMe
«OJIEKTPOJINTUYECKAS] TUCCOLIUALIMSI

14 | O6061meHre U cucTeMaTu3alus 3HaHU| TI0 TeMe 18.10
«XHMMHYECKHE PEAKIIMHN B PACTBOPAX IEKTPOIUTOBY

15 | KonTpoubHasi padora 1 no reMe «XUMHUYECKUE PEAKIIUH 20.10
B PACTBOPAX JIEKTPOJIUTOBY
Hemeranbl u ux coeguHenns (25 ).

16 | OOmas xapakTepUCTHKa HEMETAJIOB 25.10

17 | O6mas xapakTepucTuka sneMeHToB VIIArpynmsr — 27.10
raJIOT€HOB

18 | Coenunenus 8.11
raJIOTeHOB

19 | IlpakTuyeckas padora 2. «/3yueHue cBOWCTB COJIIHOMN 10.11
KHUCIIOTBI»

20 | OOmias XapakTepucTuka 3J1eMeHTOB VI A - XaTbKOTeHOB. 15.11
Cepa

21 | CepoBogopoa u CylnbhUIbI 17.11

22 | KucinopoHele COEIMHEHUS CEPBI 22.11

23 | IIpakTnyeckas: padora 3. «/3yueHue cBONCTB CEpHOI 24.11
KHUCIIOTBI»

24 | OOuas xapakTepucTUKa XUMHYECKHX JJIEMEHTOB 29.11
VArpynnsl. A30T

25 | Ammuak. Conu aMMOHUS 1.12

26 | llpakTuueckas padora 4. 6.12




«[lonmydyeHre aMMuaKa v U3y4eHUE €ro CBONCTBY

27 | Kucnopoacoaepskaiine COeIMHEHUSI a30Ta. 8.12
28 | Kucnopoacoaepsxaiiue CoeIMHEHHUS a30Ta. 13.12
29 | ®ochop 1 ero CoOeTMHEHHS 15.12
30 | OOmas XxapakTepUCTHKA 3IeMeHTOB [V A- rpynisbl. 20.12
VYraepon.
31 | Kucnopoacoaepskaiiue COeIMHEHHS YTiiepoaa 22.12
32 | lIpakTuuyeckas padora 5. 10.01
«[lony4yeHue yriaekuciaoro raza 1 U3y4eHue ero CBOMCTBY
33 | YrieBoaoposl 12.01
34 | Kucnopozacoaepskaiire OpraHuyecKue COeqMHECHMS 17.01
35 | KpemHuii u ero coelMHEHHs 19.01
36 | CunukaTHas IPOMBIIUIEHHOCTD 24.01
37 | [lonyueHne HEMETAIOB 26.01
38 | I[MonyueHre BaKHEUIINX XMMHUYECKUX COCTMHEHUN 31.01
39 | O606menue no Teme «HeMeTamuel ¥ UX COETUHEHUS 2.02
40 | KonTpoJubHas padora Ne2 no teme «Hemeramnbl u ux 7.02
COCTUHEHUS
MeTtanibl u ux coequHenus (17 v).
41 | [Tonoxxenue metayios B [lepuoauueckoii cucreme, 9.02
CTPOEHHE aTOMOB U KPUCTAIIJIOB
42 | O6mue XMMUYECKHE CBOICTBA METAJIJIOB. 14.02
43 | OOmas xapakKTepUCTHKA IIEIOYHBIX METAIOB 16.02
44 | OOmas xapakTepUCTHKA MIEJIOYHBIX METAJJIOB 21.02
45 | OOmas xapakKTepuCcTHKA MIEITOYHO3EMETbHBIX METAJIJIOB 28.02
46 | OOmas xapakTepUCTHKA MIEJIOYHO3EMETbHBIX METAJIJIOB 2.03
47 | XKécTkocTb BOJbI U CIOCOOBI €€ YCTpaHEHUS 7.03
48 | IlpakT4eckas padora 6. «llomyueHue xecTKoN BOJBI U 9.03
CrocoObI €€ yCTpaHEHUSD»
49 | AnoMUHUN U €ro COeAMHEHUS 14.03
50 | XKeneszo u ero coenrHeHUs 16.03
51 | XKene3o u ero coennHEHUs 30.03
52 | lIpakTuuyeckas padora 7 4.04
«PemieHne sKkCrepuMEHTAIBHBIX 3a/1a4 110 TEME
«Merams
53 | Koppo3us MeTayuioB 1 ciocoObl 3aIlIUTHI OT HEE 6.04
54 | Metamns! B ipupoge. [lonsatue o metamnyprun 11.04
55 | Meramns! B ipupoje. [lonsitue o Mmetanaypruu 13.04
56 | O0o06Imenne 3Halmii 110 Teme «MeTauibD) 18.04
57 | KonTpoabHasi padora 3 1o Teme «MeTayuibi» 20.04
XuMus M OKpyxkawomas cpeaa (2 ).
58 | Xumuueckasi opraHu3anus IIaHEThl 3eMIIsl 25.04
59 | OxpanHa okpyXaroiei cpeapl OT XUMHIECKOTO 27.04
3arps3HEHUSI.
O0001eHNe 3HAHMI 10 XUMMH 32 KYPC OCHOBHOM
mKoJbl. [loaroroka k OCHOBHOMY rocyapcTBEHHOMY
sk3ameny (OI'I)(8 u).
60 | BemectBa 2.05
61 | Xumuueckue 4.05

peakuuu




62 | KonTpoanHasi padora Ne4 «IItorosas 1o kypcy 11.05
OCHOBHOM IIKOJIBI»

63 | OCHOBBI HEOPraHNYECKOW XUMHH 16.05

64 | OCHOBBI HEOPTraHUYECKON XUMUH. 18.05

65 23.05
[ToBTOpenue u 06061meHne 1Mo Teme: «MeTauib

66 | O6obmaromiee moBTopeHue 3a kypc 10 kiacca. 25.05
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