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1. MIOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma mo y4eOHOMY mpeameTy «XUMHUs» COCTaBlieHa Ha OocHOBe denepaabHOTO
TOCY/IapCTBEHHOTO 00pa30BaTENILHOTO CTaHJapTa OCHOBHOTO 0O0IIero oOpa3oBaHHs, C Y4ETOM
[IpumepHON TIpOrpaMMBbl MO XWUMHUHU JJIsi OCHOBHOW IIKOJBI MU MPOTrpaMMbl MO XWMHHU MPEIMETHOMN
nuHuE yaeOHukoB mon penakmuerr O.C. 'aGpuensHa 8-9 kimacchl W OpHEHTHPOBAaHA Ha paboOTy TO
y4e0HO-METOINYECKOMY KOMILIEKTY:
1. Xumus. 8 ki1.: yued. ais odmeodpazosat. yupe:xkaenuii / O.C. N'adpuensin. — M.: [Ipoda,
2013.

2. Xumus. 9 ki.: yued. 1is odueoopazonar. yupexaenuii / O.C. I'adpuensin. — M.: [Ipoda,
2013.

[Ipu opranmzanmu y4eOHO-TIO3HABATENILHOM NEATEIHLHOCTH MPEAINoaracTcsi padbora ¢ TeTpaasaMu

C MeYATHOW OCHOBOM:

1. Xumus. 8 ki1.: Padouas rerpags / O.C. I'abpuensin. — M.: [Ipoda, 2018.

2. Xumus. 9 kia.: Padouasi rerpaas / O.C. I'adpuensin. — M.: JIpoda, 2018.

3. Xumus. 9 kia.: Terpagp ans 1aGopaTopHBIX ONBITOB W mpakTudyeckux pador / O.C.
Iadpuensin, A.B. SlnykoBa — M.: [Ipoda, 2018.

HeJII/I H 3aJa4Yu U3YYCHUSI XUMHUHU

N3ydyenne xumuu Ha 0a30BOM YpPOBHE Ha CTYNEHH OCHOBHOTO 0OIIEro oOpa3oBaHUS
HaIpaBJI€HO Ha JIOCTWKEHUE CIEAYIOUIUX IEJIEH:

» 0C60eHUe 8adsCHeUWuUX 3HAHUN 00 OCHOBHBIX TOHSATHSX W 3aKOHAX XUMHH, XUMHUYECKOU
CHUMBOJIHKE;

> o061a0enue ymenusmu HAOIIONATh XUMHUYECKUE SBJICHUS, TPOBOIAWTh XHUMUYCCKHI
AKCIIEPUMEHT, ITPOU3BOJIUThH PACUETHl HA OCHOBE XUMUYECKUX (OPMYJI BEUIECTB U ypaBHEHUI
XUMUYECKUX PEAKIUN;

» pazeumue TIO3HABATEIHLHBIX HMHTEPECOB M WHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B Ipolecce
MPOBEJICHUS] XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIBHOTO MPHOOPETEHUs 3HAHUM B
COOTBETCTBUU C BOZHUKAOIINMHU )XKNU3HCHHBIMU 1'[0Tp66HOCT$IMI/I;

» eocnumanue OTHOUICHUS K XUMHUHM KaK K OJHOMY W3 (DYyHIaMEHTaJIbHBIX KOMITIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IIe4eI0BEUECKO KYJIbTYpHI;

> TpUMeHeHHe MOJIYYeHHBIX 3HAHUI ¥ YMeHHii 11 6e30MacHOr0 UCIOIb30BAHUS BEIIECTB U
MaT€puraioB B 6BITy, CETbCKOM XO03SICTBE M Ha MMPOU3BOJACTBEC, PCIICHUA MMPAKTUYCCKUX 3aaa4
B MIOBCEIHEBHOM KM3HU, NPEAYNPEKICHUS ABICHHUM, HAHOCSIINUX BPE]l 3I0POBBIO YETIOBEKA U
OKpY>Karollen cpene.

MecTo npeamMera B y‘leﬁHOM IJIaHe

OcHoBHast o0mieoOpa3oBaresbpHasl IMporpamMma OCHOBHOTO ooOmiero obOpazoBanus MKOY
"Boxtomckas OOII" mpexycMarpuBaeT 00s3aTelIbHOE U3YUECHUE XMMHUHU Ha dTare OCHOBHOTO OOIIETro
oOpa3oBanus B 00béme 140 yacos. B Tom uncne:

B 8 kmacce mporpamma paccuntana Ha 70 yacoB B rojn (2 yaca B Hepaemo). [Iporpammoit

IPeyCMOTPEHO MPOBEACHHE: Ta00PATOPHBIX U MPAKTHUECKUX paboT — 7.

B 9 kmacce mporpamma paccuntana Ha 70 yacoB B ron (2 waca B Heamemnto). [Iporpammoit
MPEeyCMOTPEHO MPOBEACHHE: TaO0OPATOPHBIX U MPAKTHUECKUX paboT — 6.

JlanHast mporpaMMa COCTaBJIGHA ISl pealu3alnud Kypca Xxumum B 8-9 kimaccax, KOTOPBIU
SIBJISICTCS] YaCThIO TIPEIMETHON 00J1aCTH €CTECTBEHHOHAYYHBIX JUCIUIUINH.

B nepuox upe3BbIYaMHBIX CHUTyallMld, IIOTOJHBIX YCIOBUM, BBEIACHUS KAapaHTHHHBIX
MeponpusaTuii no 3abosneBaemoctu rpunnom, OPBU u npyrumu nHQeKnMOHHBIMM 3a00J€BaHUAMU,
00pa3oBaTeNbHbIN IpoLece 10 JAHHOMY Y4eOHOMY IpEIMETy OCYIIECTBIISETCS C MCHOIb30BaHUEM
JMCTAHIIMOHHBIX TEXHOJIOTHH, «3JIE€KTPOHHOTO JTHEBHUKAY», COLIMAIBHBIX CeTel U Apyrux (Gopm.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O IIPE/IMETA
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B pe3synprare nzydeHuss XMMUM YYEHHUK 8 Kilacca JOJDKEH

3HaAmMb / NOHUMAMb:

* XMMHYECKYI0O CHUMBOJIMKY: 3HAaKM XMMHUYECKHX 3JEMEHTOB, (OpPMYJIbl XHMHUYECKUX BEIIECTB M
yYpaBHEHHUS XUMHUECKUX PEaKIINii;

* BAOKHEHIIME XMMHYECKHE IIOHATHSA: XUMHYECKMH DJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEJIbHBIE
aTOMHasi U MOJIEKYJSIpHas MacChl, MOH, XUMHUYECKasl CBS3b, BEILECTBO, KJIACCH(HUKALMA BEILIECTB,
MOJIb, MOJISIPHAsi Macca, MOJISIPHBIA O0BEM, XUMHYECKass peakius, KIacCUupUKAIMs pPEeaKLIu,
JNEKTPOJIAT U HEDJIEKTPOJIMT, DJIEKTPOJIUTHUYECKAs NHUCCOLMALMS, OKHCIUTENIb M BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAHOBJICHHUE;

* OCHOBHBIC 3aKOHBI XMMHM: COXPAHECHMsS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOIAMYECKUN
3aKOH,;

Ymemo

* Ha3bIBaTh: XMMHUECKHE JIEMEHTBI, COEIMHEHUS U3yUYEHHBIX KIacCOB;

* O0BSACHATH: GU3UYECKUIN CMBICIT aTOMHOTO (ITOPSIIKOBOTO) HOMEpPAa XUMHUYECKOTO 2JIEMEHTa, HOMEPOB
TPYIIIBI ¥ [IEPUOJA, K KOTOPBIM 3JIEMEHT IIPUHAMICKUT B iepuoguyeckon cucreMe .M. Menneneesa;
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB 2JIEMEHTOB B MPEJENIax MaJIbIX IEPUOJOB U TNIABHBIX MOATPYII;
CYIIHOCTb PEaKIIMii HOHHOTO OOMEHa;

* XapaKTepHU30BaTh: XMMUYECKHE IEMEHTHI (OT BOJOPOJA 10 KalbliMs) HA OCHOBE MX IOJIOXKEHUS B
nepuoauueckoit cucteme [I.M.MenneneeBa U 0COOEHHOCTEH CTPOCHHMS WX aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHMEM M CBOWCTBAMH BEIIECTB; XMMHMYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

* ONpedeNsATbh: COCTaB BELIECTB MO HX (OpMysaM, MPUHAIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaCCy COEIMHEHUH, THUIIbl XUMUYECKUX pPEaKLui, BAJICHTHOCTb U CTENEHb OKHUCIICHHUS JIEMEHTAa B
COCIMHECHUSX, TUIl XUMUYECKOU CBS3U B COCOUHEHMSIX, BO3MOXKHOCTb NPOTEKaHMs pPEaKLUii HOHHOTO
obMeHa;

* COCTaBIIATh: (POPMYJIbl HEOPTAHUUECKUX COEAMHEHUH M3YUEHHBIX KIIACCOB; CXEMbI CTPOECHUS aTOMOB
nepBbix 20 a1eMeHTOB nepuoanyeckoil cucreMsl [[.J1.MenaeneeBa; ypaBHEHUsSI XUMUUECKUX PEAKIIHM;
* oOpamaTbcs ¢ XUMUYECKOM MoCy10i 1 1abopaTopHBIM 000PYOBaHUEM;

* BBIYHUCIISITH: MAaCCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa MO (opMylie COeIMHEHHS; MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOpE; KOJMYECTBO BEIECTBA, OOBEM HJIM MacCy IO KOJIMYECTBY BEIIECTBA, 00bEMY
WJIM Macce peareHTOB WIN MIPOJYKTOB PEAKIUH;

UCnONb306amb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOoU OeameabHoOCmu u
NO6CEOHEBHOI HCUZHU ONA:

* 6e30macHOro OOpaleHus C BEIECTBAMU U MaTepuallaMy;

* SKOJIOTMYECKH IPaMOTHOIO ITOBE/IEHUS B OKpYXKalOLIeH cpene;

* OLICHKH BJIMSIHMSI XUMUYECKOTO 3arpsI3HEHUS OKPY>KAIOIIEH Cpellbl Ha OPIraHU3M Y€JI0BEKa;

* KPUTUYECKOM OIIEHKU MH(POPMAIMH O BEIIECTBAX, UCIIOIb3yEMbIX B OBITY;
IIPUTOTOBJIEHUS PAaCTBOPOB 33JaHHOW KOHLEHTPALUY. .

B pesynbpTaTe nzyueHuss XuMuM yyanecs 9 kiacca JI0JKHBI:
3HAMb/NOHUMAMD
MIPU U3YYEHUH HEOPTraHUYECKON XUMHHU:

» TOJIOKCHHE METAJIOB MU HEMETAJUIOB B Tepuoandeckoit cucreme J[.M.MenneneeBa; ooOmme
(U3UMYECKHEe W XMMHYECKHE CBOMCTBA METAZIOB M OCHOBHBIC CIOCOOBI WX ITOJyYCHUS,
OCHOBHBIE CBOMCTBAa M IPUMEHEHUE BAXHEUIIMX COCAUHECHHN  IMIEJTOYHBIX H
HIEJI0YHO3EMEBHBIX METAJIJIOB; AIFIOMUHUSA; KAYECTBEHHBIE PEAKIIMY HA BaKHEUIIINE KATHOHBI

Y aHHOHBI.
IIpu n3yyeHun opraHu4eCcKON XUMHUN:
» a) TPUYUHBI MHOT000pa3usi YIJEPOIHBIX COCTUHEHUH (M30MEpHIO); BHUJIBl CBA3EH

(omuHApHYO, ABOWHYIO, TPOHHYIO); BakKHEWIHe (HYHKIMOHAIBHBIE TPYIIbI OPraHUYECKUX
BEIIECTB, HOMEHKJIATYpy OCHOBHBIX MPEJCTaBUTENEH TPYII OPraHMYECKUX BEIIECTB;

» 0) cTpoeHHe, CBOWCTBA M MPAKTUYECKOE 3HAUECHUE METaHa, HTHIIEHA, alleTUJIeHa, CIIUPTOB,
YKCYCHOT'O aJIbJIETH/1a U YKCYCHOM KHCIIOTBI;



» B) TIOHSTHE 00 aJbJETHIAX, CIOXKHBIX dQHUpax, KUpaxX, aMAIHOKUCIIOTAX, OeJIKax M yriieBoIaxX,
oJinMepax
Ymemo
P U3YyYEHUH HEOPTraHMYECKON XUMUU:

» a) JaBaTh OIpEJENIeHUS U NPUMEHSTH CIeIyIOIUe MOHATH: CIUIaBbl, KOPPO3Us METALIOB,
MEPEXO/IHbIE ATIEMEHTHI, aM(POTEPHOCTH;

» 0) XapaKTepu30BaTh CBOWCTBAa KJIACCOB XHMHYECKHX OJIEMEHTOB (METaJUIOB), TPYIIII
XUMHUYECKHUX OJEMEHTOB (IETOYHBIX U IIEJI0YHO3EMENbHbIX METAJIOB, TaJOreHOB) U
BOKHEHIIINX XUMUYECKUX AJIIEMEHTOB (QIIOMUHUS, JKelie3a, cephl, a3oTa, pocdopa, yriepona
1 KPEMHUsI) B CBETE U3YUYECHHBIX TEOPUH;

» B) paclo3HaBaTh BaKHEHININE KATHOHBI M AaHUOHBL;

» T) peniath pacyeTHBIC 33a4M C UCTIOIb30BaHUEM N3YYCHHBIX IMOHITHH.

IIpy n3y4eHun OpraHu4eCcKOr XUMHH:

> a) pa3bsICHATH Ha MIPUMEPAX MPUINHBI MHOTOOOPa3HH OPraHNIECKHUX BEIIECTB, MATEPHUATLHOE
€IMHCTBO M B3aMMOCBSI3b OPraHMYECKHX BELIECTB, NPUYMHHO-CIEICTBEHHYIO 3aBHCHUMOCTh
MEX/1y COCTaBOM, CTPOEHUEM, CBOMCTBAMU U MPAKTUYECKUM HCIIOIb30BAHUEM BEIIECTB;

» 0) COCTaBJIATh ypaBHEHMS XMMHUYECKHX PEAKIUi, MOJITBEPKAAIONIIMX CBOWCTBA M3yYCHHBIX
OpPraHUYECKUX BEILECTB, UX TEHETUYECKYIO CBS3b;

» B) BBINONHATH 0003HAUEHHBIC B MPOrpaMMe SKCIEPUMEHTHl M PAclO3HAaBaTh Ba)KHEWIIHE
OpraHUYECKHE BEIIEeCTBA.

Hcnonvzoeams
» npuoOpeTEHHBIC 3HAHUS U YMEHHS B TPAKTUICCKOH JIEATEIFHOCTH U TIOBCEHEBHOM KU3HHU.

4. COAEP’) KAHUE YYEBHOI'O IPEJIMETA

8 kirace

Beeoenue

[Tpenmer xumuu. OCHOBHBIE NMOHATHA U Teopuu xumuu. IIpeBpamenns Bemects. dusnueckue n
XUMHueckue sBieHus. KpaTkue cBeaeHHs 1O HCTOPUU pPa3BUTUS XUMHHU. ATOMBL. MOJIEKYIbI.
XUMUYECKUE IIIEMEHTHl. XuMmHueckue 3Haku. Cucrema xumudeckux 3sieMeHToB J[.M.Menpeneesa.
Xumunyeckue ¢opmyinbl. [IpocTsle U cloXKHBIE BellecTBAa. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA.
OTtHocuTeNnbHAs aTOMHAsI U MOJIEKYJISIpHas Maccel. MaccoBas 10J1s 2JIEMEHTOB B BEILIECTBAX.

JNemonctpanuu. 1. Monmenn (mapocTepKHEBBIC) Pa3IMYHBIX MPOCTBHIX M CIOXHBIX BEHIECTB. 2.
Komtekuus cTekinsiHHON XxumMudeckoi nocyael. 3. Kosieknus MaTepuanoB U U3EIUM U3 HUX Ha OCHOBE
AIIOMHUHHSL.

JlaGopaTopHbie onbIThI. 1.CpaBHEHNE CBONCTB TBEPBIX KPUCTALIMUECKUX BEIIECTB U PACTBOPOB.
2. CpaBHEHHE CKOPOCTH UCTIAPEHMSI BOJIbI, OJIEKOJIOHA M 3TUJIOBOTO CIHMPTA C PUIBTPOBAIBLHOM Oymaru.

IIpakTuuyeckass padora Nel. Ilpuemsl obpaiueHuss ¢ JIaOOPATOPHBIM 00OPYIOBAHUEM.
HaGmronenue 3a ropsimeii cCBe4oi.

l. Amombl Xumuueckux 31eMeHmos

Ctpoenne atoma. CocTtaB aTOMHBIX sigep. M3MeHeHMe yuciaa NMPOTOHOB W HEUTPOHOB B speE.
M3oronbl. CocTtostHUE 3JIEKTpOHOB B aTtome. l[leproAMYHOCTh B M3MEHEHHHM CBOICTB 3JIEMEHTOB.
ITepuonuueckuii 3akoH J[.M.MenneneeBa. Ilepuonnueckas cucremMa B CBET€ TECOPUM CTPOECHUS aToMa.
XapakTepucTuka XUMHUYECKOTO 3JIEMEHTa M €ro CBOMCTB HAa OCHOBE IOJIOKEHUS B IMEPUOJAUYECKOU
CUCTEME M TEOPUU CTPOECHMsI aToMa XuMHuecKas cCBs3b. HoHHag cBsA3b. KoBanmeHTHas CBs3b.
DNEeKTPOOTPULATIABLHOCTS. [loIsipHbIE U HETIONSIPHBIE CBSI3U. MeTainyeckas CBs3b.

JemoHcTpanun. Moaenn aToMOB XMMHUYECKHX 3JIEMEHTOB. [lepronnueckas cucreMa XUMUYECKUX
anemeHToB /. V1. Menneneesa (pa3nuyabie pOpMBI).

JlabopaTopubie onbiThbl. 3. M3roroBieHue wmojeneil MoJjieKydl OWHApHBIX COCAMHEHHH. 4.
N3rorosneHue Moenu, WIIIOCTPUPYIOIIEH CBOMCTBA METAJNINYECKOMN CBA3H.

1. IIpocmoie eewgecmea




[IpocTeie BemiecTBa MeTaulbl U HeMmeTauibl. AsutoTponus. KomuuectBo BemectBa. MonsipHas
Macca ¥ MOJISIpHBIM 00beM. OTHOCUTENbHAS IIOTHOCTh. 3aKOH ABOTaJpo.

Jemoncrpanuu. O6pa3ipl 6enoro u kpacHoro ¢ocdopa. Hexoropble MeTauibl U HEMETAUIBI C
KOJIMYECTBOM BeIIECTBA | MOIIb.

JlaGopaTopHble ombIThbl. 5. O3HaKOMJIEHHE € KOJUIEKIMEH MeTamioB. 6. O3HaKOMJIEHHE C
KOJUIEKIIEW HEMETAJIJIOB.

111. Coeounenua xumuueckux 3nemenmoes

CremneHb OKUCIIEHHUS XUMHUYECKHX 37eMEeHTOB. OmpeieneHne CTeNneHH OKHCIEHUs mo ¢opmynam
coequHeHunii. bunapuwsie coemuuenus. Oxcuabl  CocraBneHue (Gopmyn OWHAPHBIX COEAUHEHUH TIO
creneHn okucienus. OcHoBanms. Kucmorel. Comu. Kimaccudukammss HeopraHMYECKHX BEIIECTB.
AMop(dHOE 1 KpUCTAIITUYECKOE COCTOSIHHE BelecTBa. Kpucramnmueckue pemeTky. UncThie BemecTBa U
cMmecu. Pasnenenne cmecern. OguncTka BemtecTB. MaccoBas U 00beMHAs JOJIA KOMIIOHEHTA CMECH.

HMemoncrpamun. OOpa3ipl OKCHUIOB, KUCIOT, OCHOBaHMN W coyied. MoJenn KpHUCTaTHYeCKUX
pemeToK XJiopujaa HaTpus, aimasza, okcuga yriepoaa (IV). KucimoTHo-mienouHble WHANKATOPHI,
W3MEHEHUE UX OKPACKH B PA3JIMYHBIX Cpelax. YHUBEPCAIbHBIM MHIUKATOP U U3MEHEHUE €r0 OKPAacKU B
pasnuuHbix cpeaax. [lkama pH.

JlabopaTopHble onbITbl. /. O3HAaKOMJIEHHME C KOJUIEKIMEW OKCHAOB. 8. (O3HaKOMJIEHHE CO
cBoiicTBaMH ammuaka. 9. Onpenenenue pH pacTBOpoB KHCIOTHI, 1mienoyn U Boabl. 10. Onpenenennie pH
JUMOHHOTO M sIOJIOYHOTO COKOB Ha cpe3e mioaoB. 11. O3HakomileHHWE C KOJUIeKIMe coseid. 12.
O3HakOMJICHHE C KOJUIEKIIMEH BEHIECTB C Pa3HbIM THUIIOM KPHUCTAJUIMYECKOW pemieTku. M3rotomieHue
MOJIeTIeH KpUCTaNTMYeCKuX pemeTok. 13. O3HakomIieHre ¢ 00pasiioM rOpHOM MOPO/IBL.

IIpakTuueckasi padbora Ne2. [IpurorTosieHue pacTBopa caxapa ¢ 3aJaHHON MacCOBOM J0JIel
PacTBOPEHHOI'0 BELIECTBA.

\V. H3menenusn, npoucxooawiue c geuiecmeamu

CyIlHOCTh XMMUYECKUX peakUi 1 yciaoBUs UX IpoTekaHus. TemioBoi addekt peakiuu. 3aKoHbI
COXPAHEHHUSI MaccChl U SHEPruu. XUMHUYECKOE ypaBHEHHE. PacueTsl M0 XMMUYECKUM YpaBHEHUSIM. THIIbI
XMMHUYECKHUX peaKiuil: pa3iokeHus, COeIMHEeHNUs, 3aMellieHns, oOMeHa. Bosia u ee cBoiicTBa.

Jemonctpanuu. Ilpumepsl ¢u3ndeckux sBICHWHA: a) IUIaBlIeHHE NapaduHa; O)pacTBOpEHHE
OKpAIIEHHBIX COJIel; B) TU(PQy3us NYNIMCTHIX BEIIECTB C TOpALIeH JaMIouyku HakaauBaHus. [Ipumepsr
XUMHUYECKUX SIBICHUI:a) pa3llo’KEHUE IEepMaHraHara Kajius; K) pasjloKEHUE MEPOKCHAA BOJOpOJA C
MIOMOILBIO JMOKCHU/1a MapraHia 1 Katanasbl KapTodess Uiu MOPKOBHU.

JlabopaTopHusblie onbIThl 14. [IpokanuBanue Meau B JIaMEHU CIIUPTOBKHU.

IMpakTnyeckas padora Ne3. [[pr3Hakyu XUMHUUECKUX PEAKIUH.

V. Pacmeopenue. Pacmeoput. Ceolicmea pacmeopos 3J1eKmpoiumos

PactBopenne — ¢usuko-xumuueckuid mpouecc. PactBopumoctb. PactBopel. ['mmpater u
KPHUCTAJUIOTUAPATEI.

ONEKTPOIUTHI U HEINEKTPOJIUTEL. DJEKTposnTHYecKas aucconuanus. OcHoBHble nosoxeHns TO/.
Mexanusm nucconnanuu. Crenens nucconuanuu. CuiabHbIE U cllabble 3JIEKTPOIUTHI

Nonsl. CoiictBa nonos. Knaccudukarus noHoB. IoHHbIE ypaBHEHUs peaKIMi.

Kucnotel, ocHoBanwmsi, okcuael, coiu B cBere TOJl. ['eHetmueckas CBs3b MEXIy KIacCaMH
HEOPraHUYECKHUX BEILECTB.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE peakii. OKUCIUTENb U BoccTaHOBUTENL. CBOICTBa KJIacCcoOB
BeniecTs B ceete OBP.

JdeMoncTpanuu. VcnplTaHue BELIECTB M UX PAaCTBOPOB Ha AJIEKTPONPOBOJHOCTh. 3aBUCHUMOCTD
JJIEKTPONPOBOAHOCTA YKCYCHOM KHCIOTBI OT KOHLEHTpAalLMHU. JIBUJKEHHE OKpALIEHHBIX HOHOB B
aJIeKTpudeckoM mosie. B3aumopeiicTBue 1LMHKAa ¢ cepoi, coistHOW kuciaoroi, xsopugom menu (II).
I'openue marnus. BzaumoneiicTBue XJIOPHOU U CEPOBOJIOPOJHOMN BOJIBI.

IpakTuyeckasi padota Ned. VoHHBIC peakiuu

IMpakTnyeckas padora Ne5. VciioBus MPOTEKaHHsS XUMHUYECKUX PEAKIUil MEXTy pacTBOpaMu
3IIEKTPOJIUTOB /10 KOHIIA.



IIpakTnyeckas padora Ne6. CoiicTBa KHCIOT, OCHOBAaHHU, OKCHIIOB M COJICH.
IIpakTuyeckast padora Ne7. PerieHne sKCIepUMEHTAIBHBIX 33/1a4. .

9 kJiacce

Iloemopenue ochognblX 60npocos Kypca 8 Kaacca u 8gedenue 6 Kypc 9 Knacca

XapakTepucTuKa JJIEMEHTa IO €ro MOJIOKEHHUI0 B TEPUOJAMYECKON CHUCTEME XUMHYECKHX
sanementoB [[. . MenpaeneeBa. CBoiicTBa OKCHUIIOB, KHCJIOT, OCHOBAaHHUW M COJICM B CBETE TEOPUHU
ANEKTPOIIUTUYECKON AMCCOIMAIIMN U TPOIIECCOB OKHUCICHHUSI-BOCCTAHOBIICHHUA. | eHEeTHUECKUE PSIbI
MeTalljla 1 HeMeTaJua.

[TonstTe o TmepexoAHbIX »dlIeMeHTaX. AMQOTEpHOCTh. ['eHeTHueckuil psa MEepPEexXOIHOTO
3JIEMEHTA.

[Teproanueckuii 3aK0H U MepHUOJUUEcKas cucTeMa XumMuueckux sneMmentoB J[. M. MenneneeBa B
CBETE YYCHHsS O CTPOCHHH atoMa. X 3HaueHue.

TEMA 1. Memannot

ITonoxxeHne MeTauioB B MEPUOJUYECKON cUCTEME XUMHUUYecKuX diaeMeHToB JI. 1. Menneneesa.
Merannuueckasi KpHCTaJUIMYeCcKash pelIeTKa W MeTalyindyeckas XuMudeckas cBs3b. OOmiue
¢u3mueckue CcBOicTBa MeTalioB. XHMMHYECKHE CBOMCTBA METANIOB KaK BOCCTAaHOBUTEIEH.
ONEKTPOXUMHUYECKUN DS HAOpsDKEHUH METalIoB M €ro MCIHOJIb30BAaHUE JUISl XAPAKTEPUCTHUKH
XUMHUYECKHX CBOMCTB KOHKPETHBIX MeTayuioB. CrocoObl MOJY4YeHHsT METAJIOB: MUPO-, TUAPO- H
anekTpomeTautyprus. Kopposus MetamioB u criocodsl 60pb0bI ¢ HE.

OOmiast XapakTepHCTHKa MIETOYHBIX MeTaiioB. Metamisl B mpupoge. OOmme crnocoObl ux
nonyueHusi. Ctpoenue atoMoB. lllemounbie MeTamibl — MPOCThIE BEHIECTBA, MX (U3NYECKUE U
XMMHUYECKHE CBOMCTBa. BakHelne coeaMHEHHs HIENOYHBIX METAIJIOB — OKCHJIbI, THAPOKCUIBI U
conmu (XJIOpuUael, KapOOHAThHI, Cynb(}aThl, HUTPAThI), WX CBONCTBA WU TNPUMEHEHHUE B HAPOJHOM
xo3siicTBe. Kanuitabie ynoOpenus.

OOmrasi XapakTepucTHKa 3JIEMEHTOB TIaBHOW moarpymnmbel I rpymmel. CTpoeHHE aTOMOB.
[lenouno3eMenbHBIE METAIBI — MPOCThIE BEIIECTBA, MX (DU3MYECKHEe W XMMHUYECKHE CBOWCTBA.
Bakneiimue coequHeHHs IEI0YHO3EMETbHBIX METAIIIOB — OKCHJIbI, THIPOKCH]IBI U COJIU (XJIOPHIBI,
KapOOHATBI, HUTPATHI, Cyab(atsl U (pocharer), X CBONCTBA U MPUMEHEHUE B HAPOJIHOM XO3SHCTBE.

Amomunuii. CtpoeHue aroma, (pu3MUeckre W XHMHYECKHE CBOICTBA MPOCTOTO BEIIECTBA.
CoenuHeHHs aTIOMHHHS — OKCUA M THUAPOKCHI, MX aM(OTepHBIH XapakTep. Baxkneimme comu
amtoMuHus. [I[puMeHeHne amoMUHUS U €r0 COEIMHEHU.

XKenezo. Crpoenue aroma, ¢GuU3NUYECKHME W XUMHUECKHME CBOMCTBA MPOCTOTO BEIIECTBA.
['eneTnueckue psiabl Fe’" u Fe*"" KauecTBennble peaKkuu Ha Fe?" u Fe*'. Baxueiimue conu xenesa.
3HauEHUE JKeJe3a, €r0 COEANHEHUH U CIIJIaBOB B IPUPOJIE U HAPOJIHOM XO3SIHCTBE.

JemoncTpanuu. O0pa3ubl METOYHBIX U IIEI0YHO3EMENbHbIX MeTauioB. OOpaslbl CIUIaBOB.
B3anmopeicTtBue Hatpus, JMTHS M Kaidblus € BOJOW. B3amMopnencTBne HaTtpus M MarHus C
KHCIIOpOJOM. B3anmoielicTBre METAJIJIOB C HEMETAJJIAMH.

JlagopaTopuble onbIThbl. 1. O3HakomiieHHe C oOpasmamu MeTauioB. 2. O3HAKOMJICHHE C
oOpa3iamMu MpUPOAHBIX COCAMHEHUH: a) HATpusA; 0) Kalublus; B) allOMUHUS; T) pyAaMH xeiesa. 3.
[TonydyeHnne u B3anMoAEHCTBHE THIPOKCHIA AIFOMUHMSL C PACTBOPAMH KUCIJIOT U LIEJIOYEH.

IpakTuueckas pa6ora Ne 1. OcyiiecTBiieHHE LIETIOYKU TTPEBPAIICHHH.

IIpakTyeckas padora Ne 2. [lonydyeHne u CBOWCTBA COEIMHEHUI METAJUIOB

IIpakTnyeckas padora Ne 3. DKCHIepUMEHTAIBHBIC 33]]a4d TI0 PACMIO3HABAHUIO U TIOIYYCHHUIO
BELIECTB.

TEMA 2. Hememainint




OOmrast xapakTepHCTHKAa HEMETAUIOB: TOJIOKeHHEe B mepuoguydeckord cucreme JI. .
MenzeneeBa,  OCOOCHHOCTM  CTPOEHHUSI ~ aTOMOB,  O3JEKTPOOTPUUATENLHOCTH  Kak  Mepa
«HEMETAJUINYHOCTU», P DJIEKTPOOTPHULATENBHOCTH. KpHCTaluMueckoe CTpOEHHE HEMETaIOB —
MPOCTHIX BemiecTB. AsutoTporus. dusmdeckue CBOWCTBAa HeMETAWIOB. OTHOCHUTENBHOCTh TMOHSATHN
«METaJu», KHEMETAILID.

Bonopon. Ilonoxxenne B nepruoguveckoil cuctemMe XxuMmudeckux sneMeHToB 1. M. Menneneesa.
CrpoeHue atoMa u MoJekyJsbl. Pu3nueckue U XMMHUYECKUE CBOMCTBAa BOAOPOJA, €0 IMOJIYYEHHE U
IpUMEHEHHE.

OOmras xapakrepucTika ramoreHoB. Crpoenue aromoB. IIpocTeie BemiecTBa, UX (U3NYECKUE U
XUMHUYecKkHne cBoiicTBa. OCHOBHBIE COEIMHEHUS TaJOre€HOB (raJlor€HOBOJIOPOABI M TaJOr€HU[BI), MX
cBoiicTBa. KadecTBeHHas peakius Ha xJopua-uoH. Kpatkue cBeieHus o xiope, opome, Grope u ioze.
[IprMeHeHre rajJoreHOB U X COCAMHEHU B HAPOJAHOM XO3SMCTBE.

Cepa. CtpoeHue aToma, auIOTPOIUS,, CBOMCTBA M NMpPUMEHEHHE poMOMYeckol cepbl. OKCHABI
cepsl (IV) u (VI), ux monyuenue, cBoiictBa u npuMeHeHne. CepoBOIOPOIHAS U CEPHHUCTAs] KUCIIOTHI.
CepHast KHMCIIOTa M €€ COJIM, UX NPUMEHEHHE B HApOJHOM Xo3siicTBe. KauecTBeHHas peakuus Ha
cynbdaT-uoH.

A3zor. CrpoeHue atoMa M MOJIEKYJIbI, CBOWCTBAa IIPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHE,
CBOMCTBA, MorydeHue u npumeHenue. Conu aMMoHHMS, UX cBoWcTBa U mpuMeHeHue. Oxcunsl azota (1I)
u (IV). Asornas kucinora, ee cBoiicTBa W mpuMeHeHHe. HuTpaTsl W HUTPUTH, HpobiemMa HX
COJIEpXKaHUs B CEITbCKOXO03IUCTBEHHOM MPOAYKIIMH. A30THBIC YA0OPECHHUS.

®ocdop. CtpoeHue artoma, aIOTPOIUs, CBOHCTBa Oenoro u KpacHoro Qocdopa, uxX
npumeHenue. OcHoBHbIE coenuHeHUs: okcun (ocedopa (V), oprodochopras kucimora u docdarsl.
dochopHble yIoOpeHUs.

VYrinepoa. Ctpoenue aToma, auIOTPOIHsI, CBOMCTBA aJZIOTPOIHBIX MOAU(PUKAIINMA, TPUMEHEHHE.
Oxcupael yraepoaa (II) u (IV), ux cBoiictBa u npuMeHnenue. KauecTBeHHas peakliys Ha YIIEKUCIbIN
ra3. KapOoHatbl: KaJabIUT, CO/a, MOTAll, UX 3HAYCHHE B MPHUPOJE U KHU3HU yeroBeka. KauecTBeHHas
peaxius Ha KapOOHAT-HOH.

Kpemuuii. CTpoeHue aroma, KpUCTAUIMYECKUN KPEMHUM, €r0 CBOMCTBA U nMpuMeHeHune. Okcup
kpeMuus (IV), ero npupoansie pa3HOBUAHOCTU. CHIIMKATHI. 3HAYEHUE COCTUHEHUN KPEMHUS B )KUBOM
U HexxuBO# npupoe. [ToHsATHE 0 CUITMKAaTHON MPOMBIIIIEHHOCTH.

JemoncTpanuu. OOpasipl raJloreHOB — TMPOCTHIX BEIIECTB. B3anMoIeHCTBHE TaJOreHOB C
HaTpUEM, ATFOMUHUEM.

[Tornomenue yrieM pacTBOPEHHBIX BEIIECTB MM ra3oB. BoccTaHoBieHue mMeau U3 ee OKcuaa
yraem. OOpa3ubl NPUPOAHBIX COETUWHEHHUI XJiopa, cepbl, gocdopa, yriepona, kpemHus. OOpasiibl
BOXHEHIINX ISl HAPOJHOTO XO3AHCTBa Cynb(aToB, HUTpATOB, KapOoHaTOB, (ocdaroB. OOpasibI
CTEKJa, KepaMHUKH, [IEMEHTA.

JlabopaTopHble onbIThl. 1. O3HaKOMIIEHHE C MPUPOAHBIMU CHIIMKaTaMH. 2. O3HaKOMIIEHUE C
IPOAYKIHMEH CHIIMKATHONW MPOMBIIIIIEHHOCTH.

IIpakTyeckas padora Ne 4. DxcnepuMeHTanbHble 3aaun 1o Teme «[loarpymnmna kuciopoga»

IpakTnyeckas padora Ne 5. PemieHue skcriepuMeHTaIbHbIX 3a/1a4 1o TeMe «Iloarpynna
yriaepoaay.

TEMA 3. Opzanuueckue coeounenus

BeniectBa opraHnyeckue W HEOPraHUYECKUE, OTHOCUTEIBHOCTb MOHSTUSA «OPraHUYECKHE
BelecTBay. [IpuunMHBI MHOrooOpasus OpPraHWYecKUX COCAMHEHHH. XHUMHUYECKOE CTPOCHHUE
OpPTaHWYECKUX COSAMHCHUN. MOJICKYIISIPHBIC U CTPYKTYPHBIC (DOPMYIIBI OPTaHUYECKUX BEIIIECTB.

Ankanbel. MeTaH M 3TaH: CTPOEHUE MOJIEKYJ. XHMHUYECKHE CBOMCTBAa aJIKAaHOB: pEaKUUs
ropeHus, AeruapupoBanue 3tana. [[pumeHenre meraxa.

AJKeHbl. DTUJIEH KaK POJOHAYaIbHUK FOMOJIOTHUECKOTO psifa aJKeHOB. XMMUUYECKOE CTPOEHUE
MOJIEKYJIbI ATHIICHA. J[BoiHas cBA3b. CBOMCTBA STUJICHA: PEaKIIUs B3aUMOCHCTBHUS STUIICHA C BOJIOH;
nosuMepusanus dTuieHa. [loausTuiieH u ero 3HaueHue.

[TonsiTHE O mnpenesbHBIX OJHOATOMHBIX CIMPTAX HaA MPUMEPAX METAaHOJAa M ATaHoJA.
TpexaToMHBIN CIUPT — TIIULEPHH.

[TonsiTue 00 anbaeruaax Ha NpUMEpPE YKCYCHOTO anbaeruaa. OKucieHre anbIeruia B KUCIoTy.



OnHOOCHOBHBIE Ipe/ebHble KapOOHOBBIE KHCJIOTHI Ha MpUMEpe YKCYCHOM KucioThl. Ee
cBoiicTBa U mpuMeHeHue. CTeaprHOBask KUCIOTa KaK MPEACTaBUTENb )KUPHBIX KApOOHOBBIX KHCIIOT.

Peakuuu »stepudukani ¥ TMOHSATHE O CIHOKHBIX ddupax. JKupbl Kak CIOXKHBIE 3(UPHI
TJIMIIEPUHA U KUPHBIX KUCTIOT.

[TonsiTne 00 aMUHOKHUCIOTaX Kak aM(OTEpHBIX OpraHWYecKUX BeEIIecTBax. Peakiuu
NOJIMKOHACHCAlMU. benku, ux cTpoeHne u OMonoruyeckas poJb.

[TonsiTne 00 yrieBomax. [nmoko3a, ee cBoiicTBa M 3HadeHue. Kpaxmanm u nemmono3a (B
CpaBHEHHUH), UX OHOJIOTHYECKast POJIb.

JdemoncTpanun. Mogenu MOJIEKyJl MeTaHa M JAPYTHX YIVIEBOAOPOIOB. B3aumoneincrsue
STWJICHa ¢ OPOMHOW BOJOW M pacTBOpOM IepmaHTaHaTa kamus. OOpasmpl dTaHOJA W TIUIEPUHA.
KayecTBeHHast peakimus Ha MHOTOaTOMHbIE CHHUPTHL. [lomyuyeHHe YKCYCHO-3THIIOBOTO 3dupa.
OwmpbuieHue xupa. L[BeTHbie peaknuu OenkoB. B3anMojeicTBHE TIIOKO3bI ¢ aMMHAYHBIM PacTBOPOM
okcuma cepeOpa. KadectBenHas peakiusi Ha Kpaxmain. ['opeHuwe OenkoB (IIEPCTH WM NTHYBHUX
nepbeB). JlokazarenbcTBa HATMYKS QYHKIIMOHAIBHBIX TPYII B paCTBOPAaX AMUHOKHUCIIOT.

JlabopaTopHublie onbIThl. 1. M3roToBnenue Moxeneil MoyieKyn yrieBoaopoaoB. 2. CBolicTBa
rmnepuna. 3. BzanmosencTeue kpaxmaia ¢ Ho1oM.

Oﬁoﬁmenue 3HAHUIL MO XUMUU 34 KYPC OCHOBHOIL ULKOJIbl

OU3NYECKUI CMBICI MOPAIKOBOIO HOMEpA 3JIEMEHTA B IEPUOJUYECKON CHCTEME XUMHUYECKHUX
snemenToB JI.MI. MeHneneeBa, HOMEpPOB IepUOJa U TPYINIbl. 3AKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
3JIEMEHTOB M MX COCIMHEHHUM B Mepuofax M TPylIax B CBETE MPEJCTABICHUNA O CTPOSHUU aTOMOB
3JIEMEHTOB. 3HaYEHUE NEPUOINYECKOIO 3aKOHA.

Tumnel XMMUYECKUX CBSI3€M M THUIBI KPUCTALUIMYECKUX peIIeTOK. B3aumMoCBs3b CTpoeHHs U
CBOMCTB BEILIECTB.

Knaccudpukanus XUMHUYECKHMX pEaKkIuid 110 Pa3IMYHBIM TPU3HAKaM (YUCIO H  COCTaB
pearupyromux M 0oO0pa3yoIIMXCs BEIIECTB; TeIIoBoi 3¢ (eKT; HUCMOIb30BaHUE KaTalu3aTopa,
HaIpaBJICHUE; U3MEHEHUE CTETICHU OKUCIICHUSI aTOMOB).

[IpocTeie U cnoxHbIe BemecTBa. MeTamibl U1 HeMeTasuibl. ['eHeTuueckue psiabl MeTaia, HeMeTasia,

nepexoqHoro Metamia. OKcuasl (OCHOBHBIC, aM(OTEPHBIE U KUCIOTHBIC), TUAPOKCUABI (OCHOBAHUS,
aMm(pOTepHBbIC THIPOKCHIBI M KHCJIOTHI) W COJH: COCTaB, KIAcCHU(PUKAIUsA, OOIIMEe XHUMHUYCCKUE
CBOWCTBA B CBETE TEOPUU DJICKTPOJUTHYECKOM JHCCOLMALMUA M IMPEACTABICHUNA O MpoLeccax
OKHCIICHHUS-BOCCTAHOBIICHHUS.

4. TEMATHYECKOE IINTAHUPOBAHUE

8 knnace
Haumenoeanue memot Konuuecm H3 nHux (konuu. uacoe)
60 uacoe
(scezo) 1P KP Ypoxu
Beenenue 5 1 4
1. ATOMBI XUMHYECKHX 3JIEMEHTOB 8 1 7
2. IIpocTble BemecTBa 7 7
3. CoennHeHUsI XHMHYECKHX JIEMEHTOB 14 1 1 12
4. i3MmeHeHHUsl, NPOUCXOsIIIINE C BEeLECTBAMH 11 1 1 9
5. PacrBopenue. PactBopsl. CBoiicTBa pacTBOpoB 22 4 1 17
3JIEKTPOJIUTOB
HTorosasi KOHTpoIbHast paboTa 1 1 0
PesepBHOe Bpemsi 2 2
HUTOTI'O: 70 7 5 58
9 kJaacc



Haumenosanue memul Konuuecm| H3 nux (konuuecmeo
60 uacoe uacoe)
(6cezo) 1ip KP Ypoku
IToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kiacca. 12 1 11
Beenenne B Kypc 9 kiacca
MeTtaJLibl 18 3 1 14
HemeTtaJuibl 24 3 1 20
IlepBoHaYa/ILHBIE TPECTABJIECHHSI 00 OPraHUYECKHX 7 1 6
BelleCTBaxX
O000menne 3HAHUI 10 XUMHH 32 KYPC OCHOBHOM 7 1 6
IIKOJIbI.
PE3EPB 2 2
UTOTO: 70 5 5 60




