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AHHOTALUA
K pa0oyeil mporpamMmme no Xummm, 9 kJjacc,
yuureasa MaprbeiHoBoi Ejenbl BiaaauMupoBHBI

Ha 2020/2021 y4eonblii roa

PabGouas mporpamMmma 1o XuMunum JJisd 9 kyacca cocTaBjicHa Ha OCHOBE:

1. ®enepanpubiii 3akoH «O0 obOpasoBanuu B Poccuiickoit @enepaunm» ot 29.12.2012 Ne273 —
®3;

2. ®enepallbHBIN TOCYIapPCTBEHHBIN 00pa30BaTeNbHBIA CTAaHAAPT OCHOBHOTO 00IIEro odpa3zoBaHus,
yYTBEpKACHHBIN MprukazoM MunoOpa3oBanus Poccuu ot 17.12.2010 1. Ne 1897,

3. llpumepuass OcHoBHasi oOpa3oBarelbHAs MporpaMMa OCHOBHOTO OOIIero oOpa3oBaHMS,
onobpenHass pemeHueM (¢eneparbHoro y4eOHO — METOJMYECKOro OOBbEeOUHEHHS Mo o0IeMy
obpa3zoBanwuto (mporokon ot 08.04.2015 Nel/15);

4. OcHoBHas o0Opa3oBaTenbHasi MPorpaMMa OCHOBHOTO ob1ero oopaszoBanusi MAOY «BukynoBckas
COIII Ne2y yrBepkaenHas mpuka3zom ot 15.06.2016 Ne 90/10 — O/1;

5. O.C. TI'abpuensn. Pabouyas mporpamma k sunuun YMK O.C. I'abpuensna. Xumus 7 — 9
kimaccel. — M.: Ilpoda, 2017;

6. YueOnsnii mman OO0 MAOY «Bukynockas COILl Ne2» wa 2020/2021 yueGHbIid TOI,
yTBep)KAEHHBIH prka3zoM ot 22.06.2020 Ne 51/2 - OJ1;

7. TomoBoii kaneHaapHbiii yueOHbiii Tpaduk MAOY «Bukynosckas COII Ne2y» na 2020/2021
yueOHbIN roj, yrBepkIEHHBIM mnpenceaareneM YC MAOVY «Bukynosckas COIL Ne2y, mporokoin
oT 19.06.2020r. Ne6.

CornacHo y4eOHOMY TIUIaHy OCHOBHOTO obmiero ooOpaszoBanus MAOY «Bukynosckas COI
Ne2y ma 2020 — 2021 yueOHbIid TOH pabodas mporpamMma paccuMTaHa Ha 68 dac. (2 Jaca B
HEJIEIIO).

Conepxanne paboueidl MporpaMMbl COOTBETCTBYET aBTOPCKOA.

B pabouyio mporpaMMmy BHeceHbl H3MEHEHHS. B COOTBETCTBMM C TOAOBBIM KaJleHAAPHBIM
yuebHbM TpadukoM MAOY «Bukynosckas COILl Ne2y BeimeneHo 2 yaca pe3epBHOTO BPEMEHHU 3a
cuéT YIIIOTHEHHUS y4eOHOro marepuana mo teMam «Metamibl», «O000IIeHHe 3HAHUN 0 XUMHUU 32
KypC OCHOBHOM ImKoibl». OOMH dYac pe3epBHOTO BPEMEHHM HCIONB3YeTCsl UIsl  OpraHHM3aluu
MIPOMEXKYTOUHOM aTTecTally 10 XUMUHU 3a Kypc 9 Kitacca B KOHIIE y4eOHOTo roja

B coorBerctBUM ¢ YueOHBIM TIIaHOM OCHOBHOTO 00mero oOpazoBanus MAOVY «BukynoBckas
COII Ne2» wu3ydeHWe OTHETBHBIX TEM IO TMPEAMETY OpraHu3yeTcsi B paMKax MPaKTUKO —
OPUEHTUPOBAHHBIX 3aHATHH Ha MPEANPHUATHAX (OpraHH3AIUAX) HACCIEHHOTO ITYHKTA.

VYueOHbIe 3aHATHS BHE IIIKOJIBI

Ne [Inanupyemslie Tema yueOHOTro 3aHATHUSA Mecro nposeeHus
ypOKa CPOKH
IIPOBEICHUS
5 XuMHUYecKasi OpraHu3alys >KUBOU U [lIxonbHBIA TIAPK
HEXUBOW TPHUPOBL.

Jnisa peanuzanuu pabodeit IporpaMMBbl UCTIONIB3YIOTCS:
1. M'abpuensu O.C. Xumus. 9 kinace. YueOnuk. - M.: [Ipoda, 2014,




2. T'abpuensa O.C., Kynmosa A.B. Xumus. 8-9 kmaccel. Metonuueckoe mocodue.- M.: Jlpoda,
2014.

3. O.CTl'abpuensH, I1.H.bepeskun, A.A.YmakoBa u jap., XuMmus. 9 Kjacc: KOHTPOJbHBIE H
npoBepouHble paboThl k yueOHuky O.C.I'abpuensHa «Xumus. 9 kimace» - 9-e u3l., CTepeoTHIL.- M.:

Tlpoda, 2011. — 174, Ple.



I[lnanupyemble pe3yJbTaTbl OCBOEHHUSI Y4eOHOr0 mpeaMera

Ilo 3aBCpIICHHMN KypCa XHMHHM Ha 3Tall€ OCHOBHOI'O O6HI€1"O 06pa3OBaHI/I$I BBIITYCKHUKH
OCHOBHOH IIIKOJIBI JOJDKHBI OBJIAZACTH CICAYIOIIUMU PE3YyJIbTaTaMM!:

JIn4HOCTHBIE Pe3yJbTAThI

- 3HaHUE U TIOHUMAaHHE: OCHOBHBIX MCTOPUYECKUX COOBITUN, CBSI3aHHBIX C pa3BUTHEM XUMUMU;
JOCTHXKEHHM B 00JIACTM XUMHMHM W KYJbTYPHBIX TpPaJULMM CBOEH CTpaHbl (B TOM YHCJIE HAy4YHBIX);
OOIIEeMHUPOBBIX JOCTHKEHHM B O0JIACTU XUMHH; OCHOBHBIX NPHUHLMIIOB U TNPaBUJI OTHOIICHUS K
MPUPOJIC; OCHOB 3JI0POBOTO o0Opa3a I KU3HM U  3J0pOBbecOEperaronmx TEXHOJOTHH; MpaBUII
MOBEJCHUS B YPE3BbIYAMHBIX CHUTYalUsX, CBA3aHHBIX C BO3JEHCTBHEM pa3JIMYHBIX BELIECTB;
OCHOBHBIX TIpaB U 00s3aHHOCTEW TpaxIaHWHA (B TOM dYHCIEe OOYYarOIIerocs), CBS3aHHBIX C
JUYHOCTHBIM, IPO(ECCUOHATIBHBIM U JKU3HEHHBIM CaMOOIpEAENICHUEM; COLIMAIbHOW 3HAUYUMOCTH H
coziepkaHusi MPOQECCHil, CBSI3aHHBIX C XHMHCH;

- YyBCTBO TOPJOCTH 33 POCCHUHCKYIO XMMHUYECKYH0 HAYKy M JOCTHKEHHUS YUYEHBIX; YBAXKEHUE HU
MPUHATHAE JOCTIXKCHHM XHUMHH; JIOOOBh U OEpEKHOE OTHOIIEHHWE K NPHUPOJAC; YBOKECHHE U YUET
MHEHHUM OKPYKAIOMIMX K JUYHBIM JOCTHXKEHHUSIM B M3YYCHUH XUMUH;

- TpW3HAHWE IICHHOCTH COOCTBEHHOTO 370POBbS M 370POBbS  OKPYXKAIONUX  JIIOJICH;
HEO0OXOIMMOCTH CaMOBBIPAYKEHUS, CAMOpPEATU3allii, COLMANIBHOTO TMPU3HAHUS;

- OCO3HAHME CTENEHH TOTOBHOCTM K  CAaMOCTOSITEJIbHBIM  IIOCTYIKaM W JCHUCTBUSM,
OTBETCTBEHHOCTH 32 UX PE3YJbTAThI;

- TIPOSIBIICHUE JKOJOTHMYECKOTO CO3HAHUS, JOOPOKEIATSIIBHOCTH, JOBEPUS W BHUMATEIBHOCTH K
JIIOJSIM, TOTOBHOCTH K COTPYAHMYECTBY; MHUIIMATUBBI U JIOOO3HATEIHHOCTH B M3YyYCHHH BEIIECTB U
MIPOIIECCOB; YOSKIEHHOCTH B HEOOXOJAMMOCTH PA3yMHOI'O HCIIONB30BAaHUS JOCTH)KCHHH HAyKH W
TEXHOJIOTHI;

- YMEHME YCTAHABJIMBAaTh CBS3U MEXKAY LEIbI0 HM3YYEHUS XHUMHUU U TEM, Uil 4YEro 3TO HYXKHO;
CTpPOUTH >KU3HEHHbIE U TPO(ECCHOHATbHBIC IJaHBl C YYETOM YCIEUITHOCTH HW3YYEHHUS XUMHUU U
COOCTBEHHBIX TPHOPUTETOB.

MertanpeamMeTHble pe3yJibTaThbl

- WCIOJBb30BaHME PA3IMYHBIX HCTOYHMKOB XHMMHYECKOH HH(pOpMalM{; MOJyYeHHE  TaKoH
uHpopManuy, e€ aHaiau3, MOJroTOBKA Ha OCHOBE ATOr0 aHAIN3a MH()OPMAIMOHHOIO MPOJIYKTa M €ro
IIpE3EHTALNS;

- NPUMEHEHHE OCHOBHBIX METOJIOB IO3HaHMs (HAOIIOACHHUS, SKCIIEPUMEHTa, MOJEIUpPOBaHUS,
U3MEpEeHUss U T.JI.) JUIsl U3YYEHHUS XMUMHUYECKHUX OOBEKTOB;

- UCIOJb30BAHUE OCHOBHBIX JIOTMYECKMX Olepaluil (aHauu3a, CUHTE3a, CpaBHEHUs, 0000IIeHNs,
JI0Ka3aTeNIbCTBA, CUCTEMATU3AlUY, KJIACCU(PUKAIUU U Jp.) NMPU HU3YYEHUH XUMHUYECKUX OOBEKTOB;

- (opMynHMpOBaHUE BBIBOJAOB U YMO3AKIIOYEHUH W3 HAOMIONEHMH M M3YYEHHBIX XMMHUYECKHUX
3aKOHOMEPHOCTEN;

- IPOTHO3MPOBAHME CBOWCTB BEIIECTB Ha OCHOBE 3HAHUS HX COCTaBa M CTPOEHUS, a TaKKe
YCTaHOBJICHUSI AHAJIOTUU;

- (hopMynupoBaHUe HJIEH, TUIIOTE3 W MyTed NPOBEPKU WX HCTUHHOCTH;

- OlpeliesieHue Lened W 3a7ad y4eOHOM M HCCIIEOBAaTENIbCKOM JESATeIbHOCTM M IyTeH Hux
JOCTUKECHMS,;

- pacKpbITUE MPUUYMHHO-CIEICTBEHHBIX CBSI3ed MEXAY COCTaBOM, CTPOEHHMEM, CBOICTBaMH,
IIPUMEHEHHUEM, HAX0XKJIEHUEM B IPUPOAE U TOIYYEHHEM BAXKHEMIINX XUMHUYECKHUX BEILECTB;

- apryMeHTaIusi COOCTBEHHOW MO3UMIUMU M €€ KOPPEKTHPOBKAa B XOJ€ JAMCKYCCHU IO Marepuajam
XUMHUYECKOTO COACpKaHUS.

IIpeameTHbIE pe3ybTAThI
3HaHue (MOHMMAaHUeE):



- XMUMHUYECKOH CHMBOJMKHU: 3HAaKOB XHUMMYECKMX D3JEMEHTOB, (POPMYJ XHMHUYECKHUX BEILIECTB,
YPABHEHUN XUMHUYECKUX PEaAKIUH;

- BAOKHEHIIMX  XUMHYECKMX  IIOHATHH: BEIIECTBO, XMMHMYECKHH  DJIEMEHT, aTOM, MOJEKYJIa,
OTHOCHUTEIIBHBIE aTOMHAasT M MOJIEKYJSpHas MaccChl, MOH, KaTHOH, aHUOH, XUMHUYECKas CBsi3b,
NEKTPOOTPHULIATEILHOCTD, BAJIECHTHOCTh, CTEICHb OKUCIICHHS, MOJIb, MOJISIDHAs Macca, MOJISIPHBIN
00BEM, PaCTBOPBI, SJICKTPOIUTHl U HEIICKTPOIUTHI, HICKTPOIUTHIECKAsT JTUCCOLUAIIHS, OKUCIUTENb |
BOCCTAHOBUTEJIb, OKHCIEHHWE U BOCCTAHOBJIEHHE, TEIJIOBOM A(PQPEKT peakluuu, OCHOBHBIC THIIbI
peakuvii B HEOPraHWYECKOW XUMUU;

- (OpPMYJIMPOBOK OCHOBHBIX 3aKOHOB M TEOpUH XMMHUHU: aTOMHO-MOJIEKYJSIPHOTO YYEHHS; 3aKOHOB
COXPAaHEHMs MacChl BEILECTB, IOCTOSHCTBA COCTaBa BellecTB, ABoraipo; Ilepuonuyeckoro 3akoHa
JN.M.MengaeneeBa; TEOpUM  CTPOCHMs aroMa W y4eHUS O CTPOCHMM  BEILECTBA; TEOPHUH
JIEKTPOJUTUYECKON JMCCOLMALMMA U YYEHUS O XMUMHUYECKOW PEaKLHH.

YMeHne Ha3bIBATDh:

- XUMHYCCKHE DJICMCHTHI,

- COCAUHCHUA HM3YUCHHBIX KJIACCOB HCOPTraHUYCCKUX BCHICCTB,

- OpraHM4e€CKue BCIICCTBA II0 HX (bOpMYJ'ICZ METaH, 3TaH, 3TUJICH, allCTUJICH, MCTAaHOJI, TaHOJI,
TIIMLOCPUH, YKCYCHAA KUCIIOTA, I'NITFOKO3a, Caxapo3a.

Oo0bsacHeHnE:

- (DU3UYECKOTO CMBICIA AaTOMHOTO (MOPSIKOBOr0) HOMEpPA XHUMHUYECKOTO dJEMEHTa, HOMEPOB
rpynnel 1 nepuona B Ilepmommueckont cucreme J.M.MenneneeBa, K KOTOPBIM  JJIEMEHT
MPUHAJICHKHUT;

- 3aKOHOMEPHOCTEM HW3MEHEHHMSI CTPOCHHSI AaTOMOB, CBOMCTB JJIEMEHTOB B IIpeenax MallbIX
MEPHOJIOB U A TpyNI, a TaKKe CBOHCTB 00pa3yeMbIX MMM BBICIIMX OKCHIOB H THJIPOKCHJIOB;

- CYIIHOCTH IIpoliecca 3JCKTPOIUTHUYECKON TUCCOLMALMU M PEeaKIii MOHHOrOo OOMeEHa.

YMeHune xapakTepu3oBaTh:

- XMMHMYECKHME DJJEMEHTHl (0T BOJOpPOAAa [0 KajblMsl) Ha OCHOBE MX IOJOXKEHHUS B
[lepuonuueckoil cucreme xumuueckux sneMeHToB J[.MI.MenneneeBa m 0COOEHHOCTH CTPOEHHS HX
aTOMOB;

- B3aUMOCBS3b MEXIYy COCTaBOM, CTPOCHHUEM M CBOMCTBAMU HEOPraHUYECKUX BELICCTB;

- XMMHMYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHWX BeUIeCTB (OKCHJIOB, KHCIOT,
OCHOBaHUH, aM(POTEPHBIX COEAMHEHHH U coieil).

Omnpenesienue:

- cOCTaBa BELIECTB MO HMX (opMmyiam;

- BAJICHTHOCTU M CTEIEHW OKHUCIIEHHS DJIEMEHTOB B COEIUHEHUH;

- BUJIOB XUMHUYECKON CBS3H B COCIMHCHUAX ]

- TUNIOB KPUCTAJUTMUECKUX PEHIETOK TBEPIBIX BEIIECTB;

- IPUHA/AJICKHOCTH BEIIECTB K OMNpENeIEHHOMY KJIACCy COEIUHEHUII;
- THIIOB XMMHUYECKUX PEaKLUi;

- BOBMOXHOCTU MPOTEKaHHUsI peakuuil MOHHOTrOo oOMeHa.

Cocrasiienue:

- cxeM cTpoeHus atoMoB nepBbIx 20 anemeHToB Ilepuoanueckoi cucremsl JI.M1.Menneneesa;
- opMya HeopraHMYECKHX COEAMHEHMH H3YYEeHHBIX KJIAcCOB;

- YPaBHEHHUM XUMHUYECKHUX PEAKLUU.

Be3onacHoe o0pameHnue ¢ XMMHYECKOW MOCYAOH M JIaOOPAaTOPHBIM 00OpPYIOBaHHUEM.

IIpoBeneHne XUMHUYECKOT0 IKCHEPUMEHTA:

- IOATBCPKAAOMIETO XUMHYCCKUEC CBOMICTBA HN3YYCHHBIX KJIAaCCOB HCOPraHUYCCKHX BCUICCTB,

- MOATBEPKIAIOINIETO0 XUMUYECKUH COCTaB HEOPTraHUYECKHX BEIIECTB;

- 10 TIOMYYEHHIO, COOMPAHUIO M PACMO3HABAHHWIO Ta3000pa3HBIX BEHIECTB (KHUCIOPOaa, BOAOPOA,
VTJIEKUCIIOro Ta3a, aMMHUaKa);



- 110 OMNpENAETCHUI0 XJOpPHUI-, CyiabdaT-, KapOOHAT-MOHOB M HOHA AaMMOHHMS C IIOMOUIbIO
KaueCTBEHHBIX PEaAKIUN.

Boruncienue:

- MAacCOBOM JIOJIM XMMHYECKOTO 3JIEMEHTa 1Mo (GopMyJsie COCAMHEHUS;

- MacCcoBOW JIOJIM BEULIECTBAa B PACTBOPE;

- MacChl OCHOBHOT'O BEIIECTBA IO M3BECTHOM MAacCCOBOH JIOJE MPUMECEH;

- 00bEMHOH 10JI€ KOMIIOHCHTA Ta30BOM CMECH;

- KOJIMYECTBa BENIECTBA, O0bEMA HMIJIM MacChl BEIISCTBA IO KOJHMYECTBY BEIIECTBA, 00BEMY WIIH
Macce peareHTOB WM MPOAYKTOB PEAKIIHH.

Hcnoab3oBaHue NPUOOPETEHHBIX 3HAHWH W YMEHHMH B NPAKTHYECKOH /AeATEJbHOCTH M
NOBCEIHEBHOM KM3HU:

- uisi  0e30MmacHOTo OoOpalleHuss C BEIIECTBAMH M MarephallaMd B TIOBCETHEBHOW KH3HU U
rpaMOTHOTO OKa3aHMs MEPBOM MOMOIIM MPH OXKOrax KHUCIOTaMHU U IIEJI0YaMU;

- ISl OOBSCHEHUS OTICIBbHBIX (DAaKTOB M TMPHUPOIHBIX SIBICHHIA,

- 711 KPUTUYECKON OILIEHKH WH(GOPMAIIMU O BEIIECTBAX, UCIOJIb3yeMbIX B OBITY.

B ueHHOCTHO-OpHEeHTALUMOHHON cdepe
AHanu3 U OILIEHKa TMOCHEACTBHM U1 OKpYyXKawled cpeabl OBITOBOM M MPOU3BOJICTBEHHON
JESTeTbHOCTH YEIOBEKa, CBSI3aHHON C IOJIydeHHEM M NepepadOTKOi BEIIeCTB.

B Tpynosoii cdepe
[IpoBenenue  omepanuii ¢ WCHOOJIB30BAaHHWEM  HArpeBaHus, OTCTaWBaHUs, (QUIBTPOBAHMUS,
BBITIAPUBAHUS; TIOJTyYEHHUS, COOMPaHUsI, PACTIO3HABAHUS BEIICCTB; U3TOTOBJICHUS MOJECJIEH MOJEKYII.

B cdepe Oe3omacHoCTH KM3HEAEATENbHOCTH
- COOMIO/IEeHUE TMpaBUJI TEXHUKU O€30MacHOCTH IMPHU TMPOBEACHUU XHWMHUYECKOTO IKCIEPUMEHTA;
- OKa3aHHue HCpBOﬁ oMo Ipu OXKorax, rmopes3ax M XHUMHYCCKUX TpaBMaX.

BbinmycKHUK Hay4YuTCH:

- Ha3blBaTb XMMHMYECKHME DJEMEHTbl M XapakTepu3oBaTb KX HAa OCHOBE IIOJIOXKECHUS B
Ilepuonnueckoii cucreme;

- ¢hopMynupoBaTh H3YYEHHbIE TOHSATHUS: BEIIECTBO, XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHUOH, IPOCTOE M CJIOXKHOW BELECTBO, XUMHUYECKAsl pEaKLUs, BUAbl XUMHUYECKUX pPEaKLIUA U
T.IL;

- ompenenATh MO (GopMylaM COCTaB HEOPraHWYECKMX W OpPraHMYeCKUX BEIECTB, YKa3bIBaTh
BAJICHTHOCTH aTOMOB XMMHWYECKHX 3JIEMEHTOB WIM CTEIIEHH WX OKHUCIICHHS;

- Pa3bsCHATh MH(OPMAIHMIO, KOTOPYIO HECYT XMMHUYECKHE 3HAKH, (GOpMYJbl U YpaBHEHUS;

- KJJacCU(UIUPOBATh MPOCThIE (METAUIbI, HEMETAIIbI, OJarOpPOJAHbIE Ta3bl) M CIIOXKHBIE BEIIECTBA
(OmHapHBIE COENMHEHMs, B TOM UHCIIE€ M OKCH[bl, & TaKXKe T'MJIPOKCUABI — KHCIOThI, OCHOBaHMA,
amoTepHble TUIPOKCUIBI U COJIN);

- popmynupoBath Ileproguueckuii 3akoH, OOBSACHATH CTPYKTYPY M HH(OpMAIUIO, KOTOPYIO HECET
[lepmonnueckas cucrema xuMmuueckux anemeHToB J[.M.MeHneneeBa, packpbplBaTh  3HAau€HUE
IIepnonnueckoro 3akoHa;

- XapakTepu30BaTh CTPOCHHME BEIIECTBA — BUJIbI XUMUYECKHX CBA3€H M THUIBl KPUCTAIMYECKUX
pEelETOoK;

- ONMCHIBaTh CTPOCHHE AaTOMOB XUMHUYECKHX »dJeMeHToB Nel-20 m 26 u oToOpaxaTh WX C
IIOMOILBIO CXEM;

- COCTaBJIATH (OPMYJIBI OKCHUJOB XMMHYECKHX 3JIEMEHTOB M COOTBETCTBYIOIIMX MM THAPOKCHIOB;

- 3aIUCHIBaTh CTPYKTYpHbIE (OPMYJIBl MOJIEKYJISAPHBIX COEAMHEHUH U (QOpMyNbHBIE €IUHHIIBI
MOHHBIX COEIMHEHHMI 10 BaJEHTHOCTH, CTEIICHSIM OKHCIICHHMS WM 3apsaM HOHOB;

- (OpMyNIHpOBaTh OCHOBHBIE 3aKOHBl XHUMHMH — IOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJIIPHOTO
CTPOEHHs, COXPAaHEHHsI MAacChl BEIIECTB, 3aKOH ABOrajapo;

- (opMynupoBaTh  OCHOBHBIE  IOJIOKEHHSI ~ ATOMHO-MOJIEKYJISIDHOTO  YY€HHS U TEOpUHU
JNEKTPOJINTUYECKON AMCCOLMALINH;



- OMpEAEATh NPU3HAKHU, YCIOBHS NMPOTEKaHHUS M IPEKpallleHHs] XMMUYECKUX PEaKIMid;

- COCTaBISATh MOJIEKYJISIpHBIE YpaBHEHHMs XHMHYECKUX PpEaKUuil, MOATBEp)KIAlomue oO0Iune
XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEILECTB M OTPAXKAIOUIMX CBSI3U MEXKAY
KJIacCaMH COEIMHEHUM;

- COCTaBJIATh YpPaBHEHMsI peakUuil C ydacTUEM DHJIEKTPOJIUTOB B MOJEKYISIPHOM M HOHHOM
BUJIAX;

- OIpENeNIATh 10 XMMHUYECKUM YPaBHEHUSAM IMPUHAUICKHOCTh pEaKUUi K ONpeAeaEHHOMY THITY
U BUIY;

- COCTaBJIATh yPABHEHUS OKMCIMTEIbHO-BOCCTAHOBUTENBHBIX pEAKIMA C IMOMOLIbI0 METoJa
ANIEKTPOHHOTO OanaHca,

- IPUMEHSTh IOHATHE «OKHMCIEHHE» U «BOCCTAHOBJIEHUE» JJS XapaKTEPUCTUKU XHMHUYECKUX
CBOICTB BCIIICCTB;

- ONpeAesATh C IOMOIIbI KA4yeCTBEHHBIX pPEaKUUH XJIOpUI-, CyabdaT- U KapOOHAT-aHUOHBI U
KaTHOH aMMOHHS B PacTBOpE;

- OOBSCHATH BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMMUYECKHX PEaKIIHii;

- XapaKTepu30BaTh IOJOKEHUE METAIIOB M HeMmeTauioB B Ilepumoamdeckoil cucreMe 371€MEHTOB,
CTPOEHHE HX aTOMOB U KPHUCTAJUIOB, 00lLIMe (U3NYECKHE U XHMHUYECKUE CBOMICTBA;

- OOBSACHATh MHOrooOpa3ue MPOCTBHIX BEILIECTB SIBICHUEM aJUIOTPONMM M yKa3blBaTh €€ MPUUYUHBL;

- pa3nmuyath TUAPO-, TUPO- M DJIEKTPOMETAUTYPIHI0 W  WUIIOCTPUPOBATH MX IPHUMEpPaMHU
IPOMBIIIICHHBIX CIIOCOOOB MOJYYEHHUS METaJlIOB;

- naBaTth o0OuIyt0 xapakrtepuctuky siemeHtoB |, I, VII A rpynm, a Takxke Boxopoaa, KUCIOpoAa,
a3ora, cepsl, pocdopa, yrieposaa, KpeMHUS M OOpPa30BaHHBIX HMMH IPOCTBIX BEIIECTB U BaKHEHIIUX
COeIMHEHUH (CTpOeHUe, HAXOXKACHUE B MPHUPOJE, MOTydeHHE, (PU3NYECKHE W XHMHUYECKHE CBOWCTBA,
MIPUMEHEHHE);

- OIIMCBIBATh KOPPO3UIO0 METAUIOB M CHOCOOBI 3alIUTHI OT HEE;

- IPOU3BOJUTh XUMHUYECKHE DPACUETHI C HCIOJIb30BAaHUEM IOHATHM «MaccoBas JOJs BEIIECTBA B
CMECH», «KOJMUYECTBO BEIIECTBa», «KMOJIAPHBIA 00BEM» MO (opMysnaM W ypaBHEHHSIM pPEaKIUi;

- ONMCHIBATh CBOMCTBA M INPAKTHMUYECKOE 3HAUEHHE H3YYCHHBIX OPraHUYECKUX BEILECTB;

- BBIIOJHATH OOO3HAUYEHHBIE B MPOrpaMMe OSKCIIEPUMEHTHI, PAaclO3HABATh HEOPraHHUYECKUE
BEIIECTBA 0 COOTBETCTBYIOIIUM IpHU3HAKAM;

- coOmoIaTh MpaBuiia Oe30macHoil paboThl B XMMHUYECKOM KaOuHeTe (J1aboparopun).

BbINyCKHUK TOJYYHT BO3MOKHOCTH HAYUMThCSH:

- XapakTepu3zoBaTb OCHOBHBIE = METOJbl  IO3HAHMS XHMHYECKHX OOBEKTOB: HaOJIO/EHUE,
U3MEpEeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

- Paznuuath xumHueckre OOBEKTHI (B CTATHKE):

v\ XUMHYECKHE DIEMEHTHI M IMPOCThIE BEUIECTBA;

v\ MeTalbl W HEMETallbl M XapaKTepH30BaTh OTHOCHTEIBHOCTh MPUHAIIEKHOCTH TAKUX
O0BEKTOB K TOM WM WHOM IpymIe;
OpPraHMYECKHE M HEOPraHMYECKHE COCIUHEHUS;
TUAPOKCHUIBI (KUCIIOPOACOAEpKAIUE KUCIOThI, OCHOBAHUS, aM(POTEpHbIE THUAPOKCUIbI);
OKCHJIbI HecosieoOpa3yrole U cojeodpasyromue (KUCI0THbIE, OCHOBHBIE, aM(OTEpHBIE);
BaJICHTHOCTh U CTENEHb OKHUCIICHUS;
CHUCTeMaTH4YeCKHe U TPHUBHAJIbHBIE TEPMUHBI XUMHYECKOM HOMEHKJIATYpHI;
3HAKOBYIO CHCTEMY B XHUMHUHU (3HAKH U (HOPMYJIbI, HUHAECKCH U KO3(DPUIMEHTHI, CTPYKTYpHBIE
U MOJIEKyJsipHble  (OpPMYJbI, MOJIEKYJISpHbIE W HWOHHbIE YpPaBHEHUS pEaKlHid, TMOJHbIE WU
COKpalI€HHbIE HOHHBIE YpaBHEHHUS peakUui, TePMOXHUMHYECKHE YpaBHEHMs, 00O03HAUEHUSI CTENEeHU
OKHCIICHHS M 3apsijia MOHa B (OpMylie XUMHUYECKOTO COEAMHEHUH).

- PaznuyaTth XxuMuueckue OOBEKTHI (B TUHAMHKE):

v (u3HYeCKHe U XMMHYECKHE CTOPOHBI MPOIECCOB PACTBOPEHHS U JUCCOIMAIINM;

v OKHCJIUTENHLHO-BOCCTAHOBHUTEIBHBIE PEAKIMU M PEAKIIMH OOMEHa;

v\ CXeMbl M YpaBHEHHS XUMHYECKHX PEaKIIHi.

- COOTHOCHTB:!

v 3K30TEpPMUYECKUE PEAKIUH M PEAKIUH TOPCHUSL;

v\ KaraJuTHYecKWe W (pepPMEHTATUBHBIE PEAKIHH;

v MeTaJll, OCHOBHBIN OKCHJ, OCHOBAaHHE, COJIb;

ANANE NN



v HeMeTaJll, KUCIIOTHBIA OKCHJI, KMCJIOTa, COJIb;

v\ CTpoeHHE aroMma, BHJ XHMHYECKOW CBS3H, THI KPHUCTAUIMYECKON pEIIETKH U (PU3HUEeCKHe
CBOICTBa BEIICCTBA;

v\ HaXOX[CHHE DJIEMEHTOB B MPUPOJE U MPOMBINUICHHBIE CIIOCOOBI UX MOJYYCHUS;

V' HeoOXOJMMOCTh XHMHYECKOIO IPOM3BOJCTBA M TPEOOBAHWH K OXpaHE OKPYXKAIOIEH Cpelbl;

v' HeoOXOJMMOCTh TIPUMEHEHHs COBPEMEHHBIX BEIIECTB W MATEPUAIOB W TpeOOBaHUS K
cOepeKeHHIO 3/10POBbS;

- BpiiBUraTth M 3KCHEPUMEHTAIBHO IPOBEPATh TMIOTE3bl O XUMHUYECKMX CBOWCTBAaX BELIECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS M MPHUHAJISKHOCTH K ONpeAeNéHHOMY Kiaccy (Ipymie) BelIecTB.

- [IporHo3upoBaTh CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIHMTENbHBIE WM BOCCTAHOBUTEIHHBIC
CBOMCTBAa C YYETOM CTEIEHHM OKHCIIEHUS 3JIEMEHTOB, BXOJSLIMX B €ro COCTaB, @ TAKXKE IPOAYKTOB
COOTBETCTBYIOLIUX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU.

- CocTaBiATh YpaBHEHUs PEAKUUA C y4aCTUEM THUIIMYHBIX OKUCIUTENEW M BOCCTAHOBUTEIEH Ha
OCHOBE JJIEKTPOHHOTO OayaHca.

- Onpenenatb BO3MOYKHOCTh MPOTEKAHUS XUMUYECKHUX PEAaKIUH HAa COHOBE 3JIEKTPOXHUMHUYECKOTO
psia HampsDKEHUH METaJUIOB, psla 3JEKTPOOTPULATENIBHOCTH HEMETAIJIOB, TAOIMIBI PacTBOPUMOCTH
U C Y4ETOM YCIOBHM HMX IPOBEICHHUS.

- [IpoBoauTh pacuérel MO0 XUMHYECKUM (OpMyJIaM U YPaBHEHUSIM:

v' s BeIBOAA (OPMYJIBI COEIMHEHHS [0 MAacCOBBIM JIOJSIM DIIEMEHTOB;

v/ 10 NPUTOTOBJIEHHIO PACTBOPA C HMCIOJBb30BAHUEM KPHCTAIOTHIAPATOB;

v\ 1[I0 HaxOKJICHUIO JIOJM BbIXOJA MPOJYKTAa pPEAKIUM 110 OTHOLIEHHIO K TEOPETHYECKU
BO3MOKHOMY;

v' ¢ ucnosnb3oBanreM npasuia Ieii-JIroccaka 06 0OBEMHBIX OTHOIIEHUSX Ia30B;

v\ C WCIOJIBb30BAHUEM MOHITHI «KMOJIbY, «MOJIb», «4HCIIO ABOTAIpOY;

v\ 110 TEPMOXMMHYECKMM YPABHEHUSAM PEAKIIUH.

- [IpoBOIUT, XMUMHYECKHI SKCIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOJIGHHEM MpPaBHII TEXHHUKHU
0€30MaCHOCTH:

v\ 10 yCTaHOBJIEHHIO KaYeCTBEHHOTO M KOJMYECTBEHHOIO COCTaBa COEIAMHEHHUS,

v\ 1IpH BBIIOJHEHHH HMCCIEI0BATENBLCKOTO MPOEKTa;

v\ B JIOMAIHUX YCJOBHSIX.

- Ucnonb3oBath NpuOOpETEHHBIE KIIIOUEBbIE KOMIETEHIIMM JJIsi BBIOJIHEHUS TMPOEKTOB U
y4eOHO-UCCIIEI0BATENIbCKUX 33/a4 10 H3YYEHHIO CBOMCTB, CHOCOOOB MOJIyY€HHs] M PpaclO3HaBaHUS
BELIECTB.

- OnpenenaTh HMCTOYHUKH XMMUYECKOH WH(OpPMALUU, NPEACTaBIATh CIUCOK HH(POPMALMOHHBIX
pECypcoB, B TOM 4YHCJI€ W Ha HHOCTPAHHOM f3bIKE, TOTOBUTh HWH(MOPMAIMOHHBIN MPOAYKT U
IIPE3EHTOBATH €TO.

- OOBEKTUBHO OILIEHUBAaTh HMH(OPMAIMIO O BEIIECTBAX M XHWMHUYECKUX IpoIeccax, KPUTUYECKU
OTHOCUTBCSI K IICEBAOHAY4YHOH HH(popMalmu, He10OpOCOBECTHONH pekjaMe B CpeACTBaX MAacCOBOM
nH(pOpMaLINH.

- CozaBaTh MOJIENTM U CXEMBI Ul pPElIeHUs Y4eOHBIX W IO03HABaTEIbHBIX 3a/ad.



Conep:xanue y4e0HOro npeaMera

Beegenne. O0masi XapakTepucTHKAa XHMHYECKHX JIEMEHTOB W XMMHMYECKHMX peaKuMid.
Hepuonuveckuii 3akon u Ilepuoamueckasi cucrema
xumudeckux 3jiemeHToB JI.M.MengeneeBa — 11 yac.

XapaKTepUCTUKA DJIEMEHTA 10 €ro MOJOXKEHUIO B MEPUOJNYECKON CHCTEME XMMHUYECKHX DJIEMEHTOB
1. U. Menneneesa. CBoicTBa OKCHI0B, KUCIIOT, OCHOBAHUMN U COJIEN B CBETE TEOPUHU IEKTPOIIUTUIECKON
JUCCOLMAIUH U ITPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHNU.

[TonaTue o mepexoaHbIX MeMeHTax. AM(OTEPHOCTh. [ eHeTHUeCKuil psi MEPEXOAHOTO IJIEMEHTA.

[lepuonnueckuil 3aKOH U EPUOIUYECKAs CUCTEMAa XUMHUeCcKuX 3aeMeHToB 1. Y. Meneneena.

XumHu4ecKass OpraHu3alys XUBOM M HEXUBOM HpUPOJbl. XMMUYECKUN COCTaB sApa, MAaHTUU U
36MHOM KOpbl. XMMUYECKUE DJJIEMEHTHI B KIETKaX JXUBBIX OPraHU3MOB. Makpo- U MHUKPO3IJIEMEHTHI.

O6oOmenne cBeeHUH O XMMHUYECKHX peakuusax. Kimaccudukanus XUMHUYECKHX peakIui 10
Pa3IMYHBIM OCHOBAHHMSM:

- [0 COCTaBy M YHCIY pEarupyrolux U 0Opa3ylomuxcs BEIIECTB;

- 0 TerjaoBoMy 3¢ deKTy;

- [10 HaIPaBJICHUIO;

- 10 U3MEHEHUIO CTENEHEH OKHCICHMS 3JIEMEHTOB, 00pa3yIoUIMX pearupyrolinue BellecTBa;

-mo dase;

- [10 MCIIOJIb30BAHMIO KaTallu3aropa.

[loHsiTHE O CKOPOCTM XUMHYECKOM peakuuu. PakTophl, BIUAIOMINE HAa CKOPOCTh XUMHYECKHX
peakuuii. Katanuzatopsl n katanu3. MHrMOUTOPBI. AHTHOKCUIAAHTHI.

Jemoncrpauuu: Pasnuunbie ¢opmel  Tabmun  [lepuonmueckoil  cuctembl. Mogenu  aroMmoB
anemeHToB | — |lI mepuonoB. 3aBUCMMOCTD  CKOPOCTM XMMHHYECKOM peakuuud OT  HPUPOIbI
pearupyromux  BEIECTB. 3aBUCHUMOCTb CKOPOCTHM  XUMHYECKOM pPEaKIMM OT KOHILEHTPAaLHH
pearupyroomux — BEIIeCTB. 3aBUCHMOCTb  CKOPOCTM  XHMHUYECKOM  peakuud  OT  IUIOLIAAH
COIIPUKOCHOBEHUSI pEarupyrollux BEHIECTB (CKHUIIIUN Ci10i1»). 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peakiuuu OT TEMIEepaTypbl pearupyroomux BelmecTB. | OMOreHHbIH M TE€TepOreHHBbIH KaTalu3bl.
®depmeHTaTHBHBIN Katanus. MHrubuposanue.

JlaGopaTopHbie onbIThl. [lomydyeHue ruapokcuaa UWMHKA U HUCCIEAOBAHUE €r0 CBOMCTB.
MonenpoBaHue MOCTPOCHUSI MNEPUOAMYECKON TaOnuIbl. 3aMElIeHHE KeJle30M MeIU B pacTBOpE
cynbpata wmemu (I1). 3aBUCMMOCTH CKOPOCTHM XHMHMUYECKOH pEaKIMH OT MPHUPOJBI pPearupyroux
BEILIECTB HA NPHUMEPE B3aUMOJCHCTBUSA PA3TUYHBIX KHUCJIOT C Pa3IMYHBIMU METalaMd. 3aBUCUMOCTh
CKOPOCTM XHMHYECKOW peakUMu OT KOHIEHTpPAlUUH pPEarupyrolnx BeEIIECTB Ha IPUMEpe
B3aUMOJICHCTBUSL I[IMHKA C COJISTHOM KHCJIOTOM pPa3IUYHOM KOHIIEHTPAIMH. 3aBUCUMOCTh CKOPOCTH
XMMHYECKOM pEakUuu OT IUIOLAAM CONPUKOCHOBEHHUsI pearupyrolux BelecTs. MopaenupoBaHue
KUTISIIETO CJIO0s». 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOW peakluu OT TeMIIepaTypbl pearupyrommx
BEIIECTB Ha TMpuMepe B3aumozeicTBus okcumga wmenu (ll) ¢ pacTBopoM cepHON KHCIOTBI TIpH
pa3IMYHBIX TeMIeparypax. PazmoxkeHne mepoKkcuaa BOAOPOJa C TMOMONIBIO JTHOKCUIA MapraHUbl U
karana3pl. OOHapyKeHHe  Karaja3bl B  HEKOTOPBIX  MHIIEBBIX  NpOAYKTax. MHrubupoBaHue
B3aUMOJICVCTBUS COJITHOM KHCIOTHI C IIMHKOM YPOTPOIHUHOM.

Metasibl — 14 yac.

[Tonoxenue wmertamioB B nepuoauueckod cucreme JI. M. Mengeneesa. Meramnnyeckas
KpUCTAJUTMYECKasi peleTka W MeTajulnueckas XuMudeckas cBs3b. OOmue ¢u3ndeckue CBOWCTBA
METaJUI0B. XMMHYECKUE CBOMCTBA METAJIJIOB KaK BOCCTAHOBHUTEINIEH, @ TaKXKE€ B CBETE€ UX IOJIO)KEHUS B
AJEKTPOXUMHUUYECKOM sy HanpspkeHuil MeTtawioB. Kopposusi MeTaioB U ciocoObl OOpbOBI ¢ HEll.
CniaBbl, UX CBOWCTBA U 3HAYEHHE.

OOmiass  xapakTepuCTUKa IIEJIOYHBIX MeTaiioB. Metamnbsl B mpupone. OOmiye crnocodbl ux
nonydyeHusi. Ctpoenue atomoB. lllenounble MeTaIbl — MPOCTHIE BellecTBa. BakHeillne coenHEeHUs



IIEJIOYHBIX METAJIIOB — OKCH/IbI, THAPOKCHUIBI U COJH (XJIOpUIBL, KapOOHATHI, CyNlb(aThl, HUTPATHI), UX
CBOWCTBA U IPUMEHEHHE B HAPOJHOM X03siiicTBe. Kanuiinsie ynoopeHus.

OO6miast  xapakTepucTUKa dSJeMEHTOB TiaBHoW moArpymmbl |l rpynmel. CTpoeHue aTromos.
[IlenouyHO3€EMENBHBIE METAIBI — IPOCTHIE BElleCTBA. BakHelne COeIUHEHHS LIEI0YHO3EMEIbHBIX
METaJUIOB — OKCHJIbI, TUJIPOKCHUIBI U CONH (XJIOPHIBI, KapOOHATHI, HUTPATHI, CyIbdaThl U GocdaTsr), UX
CBOICTBA U IIPUMEHEHNE B HAPOJIHOM XO3SIMCTBE.

Amtomunuii. CtpoeHue aroma, (¢GuU3MYECKHE W XUMHYECKHE CBOWCTBA IPOCTOrO BEIIECTBA.
CoenuHeHus aMOMUHHS — OKCHJA M THAPOKCHA, MX aM(pOTepHbI Xapakrtep. Baxueiimme comu
antoMuHus. [I[puMeHeHne anmOMUHUS U €r0 COEIMHEHU.

XKenezo. Ctpoenne atoma, (pu3nyeckre U XUMHUECKUE CBOMCTBA MPOCTOro BemiecTBa. I eHeTnueckue
psasl Fe?* u Fe**. Baxueiimme comu xernesa. 3HaueHHe XKelesa M €rO COCAMHCHMIl JUISL TIPHPOIBI
HApOJHOI'O XO3SICTBA.

JdemoncTpanmun. OOpasupl MIENOYHBIX M IIEJIOYHO3EMENbHBIX MeTauioB. (OOpasipl  CILIaBOB.
B3anmoneiicTBre HaTpusl, TUTUA U KaldbLUsl ¢ BOAOW. B3anmoneicTBre HaTpusi U MarHus ¢ KUCJIOPOJIOM.
BsaunmoneiictBre meTamioB ¢ Hemerauiamu. [Tonyuenne ruapokcunos xenesa (1) u (111). KayectBenusie
peakuuu Ha HOHBI Fe?* u Fe*".

JlaGoparopHble onbIThbl. B3aumoneiicTBUe pacTBOPOB  KHUCIOT M COJed €  METaJJIaMH.
Oznakomienne ¢ pynamu xene3a. OkpallMBaHUME IUIAMEHM COJSIMU  IIEJIOYHBIX — METAaJUIOB.
B3anmopeicteue kanbuus ¢ Bonou. IlomydeHune ruapoxkcuaa KajlblMs M HMCCIECIOBAaHUE €r0 CBOWCTB.
[lonyyenue ruapokcuaa allOMUHUS M HUCCIEJIOBAHME €ro CBOWCTB. B3aummonelicTBue xenesa ¢
cossiHor  kucinoToit. [lonmyuenne runpokcuno skenesa (1) u (I1l) 1 wccnenoBaHue WX CBOMCTB.

IIpakTukym «CBolicTBa MeTaJUIOB U UX COelMHeHMiD» - 1 yac.
IIpakTuyeckas padora Nel «OcyuiecTBiaeHUE HENOUYKH XUMUYECKUX MPEBPALICHUI»
IIpakTuyeckass padora Ne2 «llonmyueHue U CBOMCTBA COSAMHEHUN METAIOBY
IIpakTuyeckass paGora Ned «PemieHne SKCIEpUMEHTAIbHBIX 33Ja4 Ha pAaclO3HaBaHHUE U
IIOJIyYEHUE COCIMHEHUM METAIIIOB»

Hemertamibl — 24 yac.

OO1m1ast XxapakTepUCTUKa HEMETAJUIOB: MOJIOKEHHUE B EPUOJINIECKOI cHCcTeME, 0COOEHHOCTH CTPOEHUS
aTOMOB, 2JIEKTPOOTpHUIIATENBHOCTH (D) Kak Mepa «HEMETAIUTMYHOCTHY, PAJl AJIEKTPOOTPHUIATEIIHHOCTH.
Kpucrannuueckoe cTpoeHHE HEMETAINIOB — IPOCTHIX BelIecTB. AsutoTponus. Puzndeckue cBoicTBa
HeMeTaJI0B. OTHOCUTEIBHOCTh MOHITUN «METaJD» - «KHEMETaJLD.

Bonopon. Bopa. [lonoxenne Boaopona B MEPUOJUYECKON CHUCTEME XMMMUECKUX deMeHToB J[. .
MenneneeBa. CtpoeHue aroma M MoJieKynbl. Pu3nueckue M XHMUYECKHE CBOMICTBa BOJOpPOAA, €ro
IIOJIyYE€HUE U IPUMEHEHHE.

OO6mrast  xapakTepucTuka rajmoreHoB. CTpoeHune aTomoB. [IpocThie BemectBa W OCHOBHBIE
COEJIMHEHUs TaJIOTeHOB, UX cBoicTBa. KpaTkue cBenenus o xiope, 6pome, prope u nojae. [Ipumenenue
TaJIOTEHOB M MX COCAMHEHUIN B HAPOJHOM XO3SIMCTBE.

Cepa. CtpoeHue aToma, alJIOTpONUs, CBOMCTBAa M NMpHUMEHEHHE poMOMuyeckol cepbl. OKCUABI cepbl
(IV) u (VI), ux nony4yenue, cBoiictBa u npuMeHenue. CepHasl KUCIIOTA U €€ COJH, UX TPUMEHEHHE B
HapoJgHOM Xxo3siiicTBe. [Ipou3BOACTBO CEpHON KHCIOTHI.

A3zotr. CtpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMHAK, CTPOEHHE, CBOWCTRBA,
nojiydeHue M npumeHenue. Conu aMMOHUS, UX cBoiicTBa W mpumenenue. Okcunpl azora (1) u (1V).
A30THas KHUCIIOTa, €e CBOWCTBAa M IMpUMeHeHue. HutpaTel U HUTPUTHI, MpobdiieMa MX COAEepKaHUS B
CeNIbCKOX 035 ICTBEHHON POAYKIIMH. A30THBIE yI0OpEHUSI.

®ocdop. CrpoeHue aToma, alJIOTPOINHsI, CBOMCTBA Oeoro u KpacHoro ¢ocdopa, UX MpUMEHEHHUE.
OcHoBHble coeauHeHus:: okcua (ocdopa (V), oprodochopnas kuciaora u ¢ocharel. DocdopHble
yaoOpeHus.

VYraepon. CtpoeHue aTroma, aljIoTpONus, CBOicTBa Moaudukanuid, npumenenue. OKCuabl yriepojaa
(I u (IV), ux cBoiictBa u npuMeHeHne. KapOOHATHI: KaBIUT, CO/A, MOTAII, UX 3HAYEHHE B MIPUPOJIC U
KM3HH YeJIOBEKA.

Kpemuuii. CtpoeHune aroma, KpUCTAITIMYECKHM KpeMHHUM, ero cBoiicTBa M mpumeHeHue. Oxcun
kpemuus (1V), ero npupoansie pasHOBUAHOCTU. CUIIMKATHI. 3HaYEHHUE COeTMHEHUN KPEMHUS B JKUBOM U
HeXUBOU npupoze. [IoHaTHe 0 CUIMKAaTHON MPOMBIIIJIEHHOCTH.



JdemoncTpanuu. O6pasipl raJoreHOB — MPOCTHIX BEMISCTB. B3anMo ieiicTBHE TaIOTEHOB C HATPUEM,
aMfOMUHIEM. BEITECHEHHE XJIOpOM OpoMa WITH HO/Ia U3 PACTBOPOB UX COJICH.

B3aumoneiictBue  ceppl ¢ MeTayulaMH,  BOJOPOJOM M KHCIOpOAOM.  BzammopelctBue
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI ¢ Meapto. O0yrnuBaHue KOHLICHTPUPOBAaHHOM CEpPHOU
KHCIIOTOM OpraHu4eckux coenuHeHuil. Paz0aBnenue cepHOW KHCIOTHI.

B3anMozeincTBre KOHIIEHTPUPOBAHHOM a30THON KHMCIIOTBI C MEJBIO.

[Tornonienue yriieM pacCTBOPEHHBIX BEIIECTB WM T'a30B. BoccTaHOBIEHNE MEAU U3 €€ OKCHJIAa YIJIEM.
OO0pa3upl MPUPOTHBIX COSNMHEHHN XJIopa, cepsl, ¢ocdopa, yriepoaa, kpemuus. OOpas3ipl BaKHEHIINX
JUIS HapOJHOTO XO035HCTBa CyIb(haTOB, HUTPATOB, KapOoHaTOB, (hochaToB. OOpa3Ipl CTEKIA, KEPAMUKH,
LIEMEHTA.

JlabopaTopuble onbIThl. [lomyuenue, cobupanue u pacrno3HaBaHue Bojpopoza. MccrienoBanue
MOBEPXHOCTHOI'O HAaTsSKEHUs BOAbL. PacTBopeHume mnepmaHraHara Kajldig WM MEJHOro Kyropoca B
Boje. ['mapatanms obGe3BoxkenHoro cynbdara wmemu (ll). M3rotoBieHre THIICOBOTO OTIEYATKA.
O3HaKOMJICHHE C KOJUICKIIUEH OBITOBBIX (PHIIBTPOB M HM3yYEHUE HHCTPYKIMH JOMAIIHETO OBITOBOTO
¢bunpTpa. O3HAKOMJIEHHE C COCTaBOM MHHEpalibHOM BoJbl. KadecTBeHHAss peakiuus Ha TajJOreHua —
noHsl. [lonydyenue, coOupanue U pacno3HaBaHME Kuciaopoja. ['opeHue cepsl Ha BO3AyXe U
kuciopojie. CBoiicTBa pa30aBICHHOW CEpPHOM KHCIOTHI. M3ydyeHne cBoWCTB amMMmuaka. PacriosHaBanue
coneil ammonus. CBoiicTBa pa30aBleHHONW a30THOM KUCIOTHI. B3anMopelicTBUe KOHIIEHTPUPOBAHHON
a30THOM KHUCJIOTHI ¢ Menbio. Pacno3naBanme docdaro. ['opeHne yrisi B KHCIOpoOJe.

[Tonyuenue, cobupanue U pacrno3HaBaHUE YIJIEKUCIOro rasa. [logyyeHue yroibHOM KHUCIOTHI H
n3ydyeHue ee cBouctB. [lepexon kapOonatra B rumapokapOoHaT. PaznoxkeHue ruapokapOoHaTa HaTpHs.
[Tonyyenue KpeMHEBOW KHCIOThl U M3Y4YEHHE €€ CBOMCTB.

IIpakTtukym «CBoiicTBa cOeIMHEHHMII HEMETAJLI0B» - 3 yac.

IIpakTnueckas padora Ned «PemeHue sKcrnepUMEHTANBHBIX 3a1au 1o teme «lloarpynma
raJIOr€HOBY.

IIpakTnueckas  padora Ned5 «Pemenue skcnepuMeHTaNbHBIX 3agad 1o teme «lloarpynma
KHCIIOPOAA».

IIpakTuyeckas padora Ne6 «Pemenue sKcriepuMeHTaIBHBIX 331249 10 Teme «[loarpynma azoray.

IIpakTnueckass paGora Ne/ «PemeHue skcnepuMeHTaNbHBIX 3a1ad mo Tteme «llonrpymma
yriaepoaay.

IIpakTnueckas padora Ne8 «llonydyenue, cobupanue 1 pacro3HaBaHHE I'a30B»

Kpartkue cBefeHusi 00 OpraHu4ecKMX coeJHHeHUsIX — 4 yac.

Yraesogopopl. Heopranmyeckue m OpraHMYecKHe BEUIECTBA. YTJIEBOAOPOAbL. MeTaH, 3TaH, MponaH
KaK TMpeleibHble  YIIeBOJAOPOAbl. ODTHJIEH M aleTWIEeH Kak HenpeaeibHble (HEHACHIIIEHHbBIE)
yraeBonopoasl. ['openue yrineBomoponoB. KauecTBeHHblE peaknMM Ha HENpeAeIbHbIE COEAUHEHMS.
Peakuust nernapupoBaHus.

Kucnoponconepxaiiue  OpraHM4eCKM€  COCIMHEHMs. OTWIOBBIA  CHOUPT, €ro  MOJy4YEeHHE,
npuMeHeHne U (usnonornyeckoe neiicreue. TpéxaToMHbld cnupT riauiepuH. KauecTBeHHas peaxius
Ha MHOTOaTOMHBIE CHIHPTHL. YKCYCHas, CTEapUHOBasi M OJIEMHOBAsl KUCJIOTHI — IPEICTaBUTENN Kilacca
KapOOHOBBIX KHCIHOT. Kupbsl. Mblia.

A3oTconepkamue OpraHMYecKHe COEIWHEHMS. AMHMHOTrpyIa. AMHUHOKHCIOTBL. AMHUHOYKCYCHas
kucioTa. benku (mpoTeunsl), uX (QyHKIMM B KUBBIX OpraHu3Max. KauecTBeHHBbIE peakiMM Ha OEJKH.

JeMoncTpanuu. Mojaenu MoOJeKyl MeTaHa, OJTaHa, IMpolaHa, >3TUJICHA u arieTuieHa.
B3aumoneiictBue sTriieHa ¢ OpPOMHOI BOJIOM M pacTBOPOM INepMaHraHata kanus. OOmue XHMHYEcKue
CBOMCTBa KHUCJIOT Ha IMpUMEpe YKCYCHOM KHCIOThl. KauecTBeHHass peakius Ha MHOTOATOMHBIE
CIIUPTHI.

JlaGopaTopHble onbIThl. KauecTBeHHBIE peakiuu Ha OETKH.

O0o01eHne 3HAHMI 10 XMMHUHM 32 KYPC OCHOBHO# mKoJbI - 10 yac.
[lepuonnueckuii 3akoH u llepmoamyeckas cucrema xumudeckux snemeHToB J[.M.MeHnneneesa.
Du3NUeCKHil CMBICII TMOPSIKOBOIO HOMEpa 3JIE€MEHTa, HOMEPOB NEPHOJa W TPYIIBI. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB JJIEMEHTOB U MX COCAMHEHUN B MEPUOJAX U TPYyNIAX B CBETE MPEACTABICHUU O
CTPOSHUH aTOMOB JIEMEHTOB. 3HAYCHHUE TIEPUOTUIECKOTO 3aKOHA.



Bungel XMMHYECKHX CBSI3€ M THIIBI KPUCTAJUIMYECKUX PEIIETOK. B3aMMOCBS3b CTPOCHHS U CBOWCTB
BEILECTB.

Knaccugukanus XuMHUUECKUX peaklui 10 pa3IUYHbIM MIPU3HAKaM (YUCIIO U COCTAB PEArHpyIOIUX U
00pa3yIoIIMXCs BELIECTB; HAJMUUE TPaHUIBl paszzaena (a3; TeruioBoi 3¢ (ekT; n3MEeHeHHe CTeneHei
OKHCIICHUSI aTOMOB; HCIOJIb30BaHHE KaTalM3aTopa; HAIpaBJICHUE IpOTeKaHHus peakiuu). CKOpocTh
XUMHAYECKHX peakuuid u (akropsl, Biusonme Ha He€. OOpaTUMOCTh XUMHUYECKUX peakuuil u
CIOCOOBI CMEIIEHUsI XUMHUYECKOrO PaBHOBECHUS.

IIpoctble u cioxHbIe BelecTBa. MeTayuibl U HeMeTauibl. ['eHeTndeckue psiipl MeTaiia, HeMeTaulia u
nepexogHoro Metamuia. OKCHIObI M THIPOKCHABI (OCHOBAaHUS, KHCJIOTHI, aM(OTEpHbIC THIPOKCHUIBI),
coinu. X cocras, kiaccudukanus U o0lue XUMHUYECKHUE CBOMCTBA B CBETE TEOPUH HIIEKTPOIUTUIECKOM
JUCCOLUAIIIH.

Pe3epBHoe Bpems — 2 yac.
IIpomexxyTouHast arrecTanus.
Pe3zeps



TemaTH4ueckoe IJIAHUPOBAHUE

ypoKa

Hara

Tema ypoka

OcobeHHOCTH
y4eOHOTO
IjiaHa
1- TEMAaTHKa,
aKTyalbHas s
peruoHa;

2.
MEXKIPEIMETHAS
WHTETpaIus

BBenenune. O0masi XapakTepuCTUKA XMMHUYECKUX J3JI€MEHTOB M XHMHMYECKHX PeaKiuii.
Iepuoanueckuii 3akon u Ilepuoguyeckasi cucreMa XHMHYECKHX 3JIEMEHTOB

JI.M.MenaeneeBa — 11 gac.

1 03.09 | Uucrpykrax no Th.
XapakTeprucTuKa XMMHUECKOTO 2JIEMEHTa Ha OCHOBAaHUH €T0
nonoxenus B [lepuognueckoit cucreme /.M. Menneneesa
2 08.09 | XapakrepucTHKa XUMHYECKOTO 3JIEMEHTA HA OCHOBAaHUH €T0
nonoxenus B [lepuoguueckoin cucreme [I.M. Menneneesa.
BxomgHol KOHTpOID.
3 10.09 | Amamu3 BXomHOTO KOHTpOJs. Pabora Hax ommOkamu.
AMdoTepHbIe OKCUIBI U THIPOKCHUIBL.
4 15.09 | [lepuonmueckwii 3akoH u [leproauaeckas cucrema JI. 1. 2. Unterpamus ¢
MenzeneeBa B CBETE€ YUEHHs] O CTPOEHUU aToMa bu3HUKOH.
CtpoeHue aroma.
5 17.09 | Xumuueckas opraHu3alys >KMBOM U HEXKUBOW NPHUPOJBI.
6 22.09 | Knaccuduxanus XMMHUYECKUX PEAKLUUN M0 Pa3lIn4HbIM
OCHOBAHUSIM.
7 24.09 | IloHsATHE O CKOPOCTH XMMHYECKOH peakluu.
8 29.09 | Karanm3aTopsl.
9-10 | 01.10 | ObGobmieHne u cucTemMaTusalus 3HAHUNA TIO TeMe
06.10 | «BBenenme. OOmmas XapaKTePUCTUKa XUMHUYECKUX
9JIEMEHTOB M XHUMHYECKUX peakuuil. [lepuoanyeckuii 3akoH
n Ilepuoanyeckast cucreMa XMMHYECKHX 3JEMEHTOB
.. MeHneneeBay.
11 08.10 | KontponwsHas paborta mo teme «BBemenue. Obmias
XapaKTePUCTHKA XUMUYECKUX DIIEMEHTOB M XUMHUYECKUX
peakuuii. [lepuonnuecknii 3akoH u Ilepronnueckas
cucteMa xuMudeckux snemeHToB [[.M.MenneneeBay.
MeTtaJjiabl — 14 yac.
12 13.10 | AHanu3 KOHTpOJBHON pabothl. PaboTa Hax ommOkamu. 2. UnTerpamnus c
ITonoxxeHnue 3y1eMEHTOB - MeTajuIoB B [Iepuoanueckoit reorpaguei.
cucreme JI.M1. MenzaeneeBa 1 0COOEHHOCTU CTPOEHUS MX Yépnas n
atromMoB. @u3nueckue cBoiicTBa MeTayuioB. CIUIaBBbI. [[BETHAA
METaJUTYPTHsI
Poccun.
13 15.10 | Xumudeckne CBOIMCTBA METaJIIOB.
14 20.10 | Merayuiel B mpupoze. Odue crnocoObl MX TMOJYyYSHHS.
15 22.10 | IMonsiTHE O KOPPO3HH METAJLIOB.
16 03.11 | OGmas xapakTepucTUKa 3JeMeHTOB |A Tpymnmbl.
17 05.11 | CoenuHeHHUs IENOYHBIX METAJIOB.




18 10.11 | lemoyHO3EeMEIIbHBIC METAJIIBL.

19 12.11 | CoenuHeHHUs IICIOYHO3EMEIbLHBIX METAJIIOB.
20-21 | 17.11 | AnrOMHHHHA ¥ €r0 COEIUHEHUS.
19.11
22-23 | 24.11 | JKene3o u ero coenuHEHUS.
26.11
24 01.12 | OOCoOmeHne 3HaHUi IO TeMe «MeTalibD)
25 03.12 | KonrposbHas pabota 1mo teme «MeTamiby.
IpakTukym 1. «CBolicTBa MeTAJLIOB M HX COeJIMHEHHID» - 1 yac.
26 08.12 | AHanu3 KOHTPOJIBHOM paboThl. PaboTa Hax ommOKamu.

[TpakTuueckas pabora Nel «PemieHue sKCriepUMEHTATBHBIX
3a/lad Ha pacro3HaBaHUE U TOJy4YEHHE COEIUHEHUN
METaJIOBY

Hemertanabl — 24 gac.

27 10.12 | O6mass xapakTeprCTHKa HEMETAIIOB.

28 15.12 | Bogopo.

29 17.12 | Bopna.

30 22.12 | T'ajoreusl.

31 24.12 | CoenuHeHUs TajaO0rE€HOB.

32 12.01 | Kucnopon.

33 14.01 | Cepa, e¢ dusznuecKkue W XUMHYCCKHE CBOWMCTBA.

34 19.01 | CoenuHeHus cephl.

35 21.01 | CepHas xuciora u €€ COJH.

36 26.01 | Cepnas kucnora Kak OkuciauTens. [lomyuenne u
MPUMEHCHHE CEPHOW KHCIIOTHI.

37 28.01 | A3oT m ero CBOICTBA.

38-39 | 02.02 | Ammuak u ero cBoiictBa. Cou aMMOHWUSI.
04.02

40 09.02 Okcuabl a3zota. A30THasi KHUCIOTa Kak AJIEKTPOJUT, €€
MIPUMCHCHHE.

41 11.02 | A30oTHasi KUCJIOTa KaK OKHCIHUTEIb, €€ TMOJIyuyeHHE.

42 16.02 | ®ochop. Coenunenust docdopa. Ilonstue o dochopubIx
yAOOpEHUSX.

43 18.02 | Yruepon.

44 25.02 | Okcuapl yriepoja.

45 02.03 | YronpHast KuCIOTa M €€ COJH.
46 04.03 | Kpemumii.
47 09.03 | CoenuHeHHs] KpeMHHUS.
48 11.08 | CunukaTHas NPOMBIIIIEHHOCTb.
49 16.03 | O60o6menne no teme «Hemeramibny
50 18.03 | KonTposbHas padota Ne 2 o reme «Hemeransbiy.
IIpakTukym 2 «CBONCTBAa COCAMHEHMH HeMeTaJJIOB» - 3 yac.
51 30.03 | IIpaktnueckas pabora Ne2 «PemieHue sKcrepUMEHTATbHBIX
3amad mo teme «[loarpymma rajsoreHoB»»
52 01.04 | Ilpaktnueckas pabora Ne3 «PemieHue sKcrepUMEHTATbHBIX

3ama4y o teme «lloarpynna kuciopoma»»

53 08.04 | IlpakTmueckas pabora Ne4Ne «[lomydenue, coOupanue u
pacno3HaBaHHE Ta30B»

KpaTkue cBeaeHusi 00 opraHmyecKux coeJuHeHHsIX —4 yac.

54 06.04 | YrueBogopoibl.

55-56 | 08.04 | Kucnopojcoaepkaiiie OpraHHYEeCKHE COCTUHCHHUS.
13.04

57 15.04 | AzoTconepikaIiyie OpraHuIeCKie COCTUHEHUS.

O0o01IeHHe 3HAHUIL MO XMMMH 32 KYPC OCHOBHOI mkoJbl — 10 yac.

58 | 20.04 | Hepmommueckuii 3akon u IlepuommuecKkas cCHCTeMa \




JA.N.MenneneeBa B CBETE€ CTPOCHUS aTOMA.

59 22.04 | Bumbl XUMUYECKHX CBSI3€H M THUIBI KPUCTAILTMYECKHUX
peméTok. B3auMOCBsI3b CTPOECHHMSI M CBOMCTB BEIIECTB.

60 27.04 | Knaccuduxanuss XUMUYECKUX PEAKLUUN IO Pa3IuYHbIM
MIPHU3HAKAM.

61 29.04 | CkopoCTh XMMHUYECKUX PEaKIUil.

62 04.05 | HQuccouumarusi 3JIEKTPOJIUTOB B BOJHBIX PaCTBOpaX.
HNonnble ypaBHEHUsI peaKIUi.

63 06.05 | OKHCIUTETHHO — BOCCTAHOBUTEIIBHBIE PEaKIUH.

64 11.05 | Knaccudukanuss 1 CBOHCTBA HEOPTraHUYECKUX BEIICCTB.

65 13.05 | UroroBoe moBTOpeHHE 3a Kypc 9 Kiacca.

66 18.05 | MrToroBeiii ypok 3a Kypc 9 kiacca.

Pe3epBHOe Bpemsi — 2 yac.

67 20.05 | IIpomexyTouyHas arrecTanus (UTOTOBask KOHTPOJbHAS
pabora)

68 Peseps.




