PABOYASA ITPOT'PAMMA 110 XUMHH 9 KJI. 1O PI'OC ( k yueonuky O.C. I'abpuessina)

[HosicuuTeIbHASA 3aNIMCKA
Pabouas nporpamma jiis 9 kiacca o01e00pa30BaTENbHBIX YUPEKACHUN
(6a30BBII YPOBEHBD).

PaGouas mporpamMma coctaBieHa B COOTBETCTBHH ¢ TpeOoBaHMsAME DeneparbHOr0 TOCYAapCTBEHHOTO 00pa30BaTeNbHOTO CTaHIapTa OCHOBHOTO 00mIero o0pa3oBaHus BTOPOTO
nokoJieHus:, [lpuMepHON MporpaMMbl OCHOBHOTO OOIIETr0 O0Opa30BaHUs MO XUMHHM U aBTOpckoi [IporpamMmer kypca xumuu s 8-9 kimaccoB 00IIeoOpa3oBaTeIbHBIX
yupexaeHuii(0a3opbiii yposeHs) O.C. ['abpuensHa (2012roaa). Hacrosimas nporpaMma yquThIBaeT pekoMeHaauu [[pumMepHoi mporpaMMbl IO XHMHU JJ11 OCHOBHOH IITKOJIBI.

Pabovas mporpaMma 1Mo XMMHHW: KOHKPETHU3HUPYET MOoJOoXeHUsT DyHIaMEHTATBHOTO sipa COJepKaHUsl OOyUeHHS] XMMHUHU C YYETOM MEXKIPEIAMETHBIX CBSI3ed yueOHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA; OTPEJIENISET OCIEI0BATEIbHOCTh U3YUCHHS SIMHUL COJICpKaHuUsl O0yUIeHUS] XUMHUH B (PopMUpoBaHus (pa3BUTHI) OOIIUX YIEOHBIX U
cnenu(UUecKrX MPeIMETHBIX YMEHHIA; TaéT OPUSHTHPOBOYHOE pacIpe/IelieHUe YIeOHOT0 BPEMEHH T10 pa3zeiiaM i TeMaM Kypca B MOJIAIBHOCTH «HE MEHEE».

ConepkaHre MporpaMMbl HANPABJICHO Ha OCBOSHUE 3HAHWH M Ha OBIIJICHHE YMCHHUSAMHU Ha 0a30BOM YpOBHE, YTO cooTBeTCTBYyeT OOpa3oBaTeabHON MPOTrpaMMe IIKOJEL.
Ona BKIJIIOYAET BCE TEMBI, NMPEIYCMOTPEHHBIE (elepalbHbIM TOCY/IAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro oO0pa3oBaHMs MO XUMHHU W aBTOPCKOH
porpamMMon y4eOHOTO Kypca.
[IporpamMmma kypca «XHMHUW» MOCTPOEHA HA OCHOBE CIUPAIHHONW MOJETH, MPEIyCMaTPUBAOINIEH MMOCTEIICHHOE Pa3BUTHE M YIIyOJICHUE TEOPETHUYSCKUX TMPEICTABICHUN MpH
JIMHEHHOM O3HAKOMJICHUH C SMIUPUUECCKUM MaTepUaIoM
B mpenMeTax ecTeCTBEHHO-MAaTEMAaTHYECKOro IMKIIA BEAYIYIO POJb UTPaeT MO3HABATEIbHAS JIESTEIBHOCTh U COOTBETCTBYIOIINE € TIO3HABaTeNbHBIC y4eOHbIC JeHcTBUs. B
CBSI3U C 3TUM OCHOBHBIMM LEJIAMM 00YUEHMS XUMIH B OCHOBHOW IITKOJIE SIBIISTFOTCA:
1) ¢opmupoBanme y oOydaromuxcs yMEHHs BUACTh W IMOHUMATh IICHHOCTh OOpa30BaHUs, 3HAYMMOCTh XMMHUYECKOTO 3HAHHS JIJIS KaXKIOrO YEIOBEKa HE3aBHCHMO OT €ro
mpo(heCcCUOHATBHON NEATENbHOCTH, YMCHHS pa3inyaTh (PaKThl U OIEHKU, CPABHUBATh OIEHOYHBIC BBIBOJBI, BHJICTh MX CBS3b C KPUTEPUSMHU OLICHOK ¥ CBSI3b KPUTEPHUCB C
oTpeJIeIeHHOM CUCTeMOM IIeHHOCTEH, (hOpMYIIHPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HIINIO; 2) GOPMUPOBAHKE Y 00YHAIONIMXCSI IEJIOCTHOTO TPEJICTABICHHS O MUPE ¥ POJIH
XMMHU B CO3JIaHUU COBPEMEHHOW €CTCCTBEHHO-HAYYHOW KapTHHBI MHpPA; YMEHHUS OOBSCHATH OOBEKTHI M MPOIECCHl OKPYXKAMOMIEH JeHCTBUTEIHHOCTH — MPUPOIHOM,
COIMANTbHOM, KYJIbTYPHON, TEXHUUECKOH CPEIbl, UCIIONB3YS IS 3TOT0 XMMHYECKUE 3HAHMS, 3) MPUOOPETEHHE 00YYaIOIIMMUCS OIbITA PA3HOOOPAa3HON AEITECIBHOCTH, TO3HAHUS
YW CaMOIIO3HAHUS; KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHTHOCTEW), MMEKOIIUX YHUBEpCAIbHOE 3HAYCHHE JUISl PA3IUYHBIX BUOB JIEATCIIEHOCTH: PEIICHUS MpoOIeMm,
MPUHSTHS PENICHUH, TONCKa, aHATU3a H 00pabOoTKH HHPOPMAITUH, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHHA, COTPYTHIYECTBA, 0€30MIACHOTO OOpAaICHHUsI C BEIIECTBAMU
B [NIOBCEIHEBHOM JKU3HU.
3agayamMu n3ydeHns y4eOHOro nmpeamera « XHMHs» B 9 Kiacce SIBISIFOTCSL:
y4eOHbIe: (OPMUPOBAHUE CUCTEMbl XUMUYECKIX 3HAHUHM KaK KOMITOHEHTA €CTECTBEHHOHAYYHOUW KapTHUHBI MHPA;
pa3sBHBaONINe: Pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, X HWHTEIJIEKTyaJbHOE M HPABCTBEHHOE COBEPIICHCTBOBAaHME, ()OPMHUPOBAHHE Y HHUX T'YMAHHCTUYECKHUX OTHOIICHUH H

9KOJIOTMYECKH 11e71eCO00pa3HOro MOBEACHUS B ObITY M B TPYAOBOM JICATCIIBHOCTH;



BOCIIUTATeJbHbIe: (OPMUPOBAHNE YMEHHH O€301acHOr0 OOpalIeHHs ¢ BEUIECTBAMH, HCIOJIb3YeMbIMH B MOBCETHEBHON JKM3HHM; BBIPAOOTKA IOHMMAHUS OOIIECTBEHHOU
HOTPEOHOCTH B Pa3BUTHH XUMUH, a Takke GopMHUpOBaHME OTHOIICHHS K XMMUH KaK K BO3MOKHOU 001acTH Oyaymeil MpakTHYECKOH AeSTeNbHOCTH.

O0mas xapakTepuCcTHKA y4eOHOr0 mpeaMeTa « XuMHUsS»

B cootBetctBun ¢ denepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro 00pa3oBaHMs yYalluecs JOJKHBI OBIaIeTh TAKUMHU NIO3HABATEIbHBIMU
y4eOHBIMH JEHCTBUSMH, KaK yMEHHE (OpMYIHNpOBaTh MpoOIeMy M THIIOTE3Y, CTABUTH LIEJIU M 33/1a4d, CTPOUTH IUIAHBI JOCTIKEHMS IIeel M PeIIeHHs MOCTaBICHHBIX 3a7ad,
IIPOBOJUTH 3KCIIEPUMEHT U HA €r0 OCHOBE J€1aTh BHIBOJIbI M YMO3AKIIFOUEHHs], IPEACTaBIATh UX U OTCTauBaTh

CBOIO0 TOUKy 3peHMs. Kpome 3Toro, ydaiuecss NDOJKHBI OBIAJIETh NpPUEMaMH, CBSI3aHHBIMU C OINpPENEICHHEM IOHSTHN: OrpaHUYMBaTh UX, OMMCHIBaTh, XapaKTepU30BaTh U
cpaBHuBaTh. ClieOBaTEeIbHO, IPU M3YYCHUH XMMHH B OCHOBHOW IIKOJE YYalluecs NOJDKHBI OBNAJETh Y4EOHBIMH NEHCTBUSIMH, TMO3BOJSIOMIMMH UM JTOCTHYb JUYHOCTHBIX,
IIPEIMETHBIX U METaIpeIMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB.

[Ipennaraemass mporpamMma IO XMMHH PAacKpblBaeT BKJIaJ Yy4eOHOro IpeaMeTa B JOCTHXKCHHME Liesiell OCHOBHOTO o0Iliero oOpa3oBaHMsS M OIpEIeNsieT BaKHeHIue

COJICPIKATEIbHBIC TUHUU TIPEIMETA;
* BeIECTBO — 3HAHUS O COCTaBE M CTPOSCHUU BEIIECTB, UX BAXHEUIINX (DU3MUSCKUX U XUMUYESCKIX CBOMCTBAX, OMOJIOTHUECKOM JIEHCTBUM;

* XHMHUYeCcKasi peaKkusi — 3HaHUS 00 YCIIOBUSAX, B KOTOPBIX MPOSBISIOTCS XUMHUYECKHE CBOMCTBA BEIIECTB, CIIOCO0aX yNPaBICHUS XUMUYECKUMH MPOIIECCaMHU;

- IpUMeHeHHe BelleCTB — 3HaHUS M OIBIT MPAKTUIECKON A TETFHOCTH C BEIIECTBAMH, KOTOPhIE HAaMbO0JIee YacTo YIOTPEOSIFOTCS B TOBCETHEBHON YKU3HH, IITUPOKO
WCTIOJNIB3YIOTCS B MPOMBIIIIICHHOCTH, CEIbCKOM XO3SHCTBE, HA TPAHCTIOPTE;

- I3bIK XMMHM — CHCTEMAa BXHEHIINX MOHATUH XMMUHU ¥ TEPMHUHOB, B KOTOPBIX OHU OIMUCHIBAIOTCS, HOMEHKJIATypa HEOPTaHUIECKHX BEIECTB, T. €. UX Ha3BaHUA (B TOM UHCIIE
W TPUBHAJBHBIC), XUMUYECKHE POPMYJIIBI U YPABHEHUS, a TAKXKE TPaBHiIa IepeBoJia HH(POPMAIIUU ¢ ECTECTBEHHOTO S3bIKa HA SI3BIK XUMHHU ¥ 00paTHO.

[Ipu oTOOpe comepxkanmsl, KOHKPETH3UPYIOIIETO IPOTPaMMY, YIUTHIBAJIOCH, YTO TIEpe OOIUM 00pa30BaHUEM HE CTOUT 3a/1a4a MPo(heCCUOHATBHON MOATOTOBKH 00YUYaOIITHUXCSL.
DTO0 onpeeNnuIo TOCTPOSHHE Kypca Kak O0IIeKyIbTYPHOTO, HAPABICHHOTO, TIPEXkKE BCEro Ha OPMHUPOBAHUE U PA3BUTUE MHTEPECA K U3YUCHUIO XUMUHU. Y YTCHA OCHOBHAS
0CcOOEHHOCTh TIOJIPOCTKOBOTO BO3pacTa — Hayallo Mepexo/ia OT JIETCTBA K B3POCIOCTH, KOTOPBIA XapaKTepU3yeTcsl pa3BUTHEM ITO3HABATEIIBHOM CHEpHI.

Ha sTame ocHOBHOTO 00IIIeTO CpeHEero 00pa30BaHUS MPOUCXOAUT BKIFOUCHHUE O0YYAIOIIUXCS B IPOSKTHYIO U MCCIIEAOBATEIECKYIO e TEIbHOCTh, OCHOBY KOTOPOM COCTaBIISIFOT
TaKkWe YHUBEpCaJbHbIC yUeOHBIC JACWCTBUS, KAK YMECHUE BUJICTh MPOOJEMBI, CTABUTH BOIIPOCHI, KIACCU(UIIMPOBATh, HAOIIOAATh, IPOBOJUTH YKCIEPUMEHT, JIeiaTh BHIBOABI U
YMO3aKITIOUeHUsI, 00BSICHATD, JOKA3bIBATh, 3AIIUINATH CBOH WJICH, IaBaTh onpeelieHus MoHATHsIM. CIoJia ®e OTHOCATCS IPUEMBI, CXOJIHBIE C OTpeJIeICHUEeM TIOHSATHIA: OITMCAHNE,
XapaKTepUCTHKA, pa3bsiCHEHNE, CpaBHEHHE, pa3nudeHre. DopMUpOBaHHE STHX YHUBEPCAIBHBIX YUYCOHBIX JICHCTBUI HAYMHACTCS eMI¢ B HAYaNbHOH INKOJIE, 2 B Kypce XUMHH
OCHOBHOW IIIKOJIBI TIPOMCXOJUT WX Pa3BUTHE U COBEPIICHCTBOBAaHUE. B CBS3M ¢ 3THM pe3epBHBIC Yachl IUIAHUPYETCS HCIIOJIB30BaTh HAa (hOPMHUPOBAHKME U Pa3BUTHE yMEHUH
MTPOSKTHOM U UCCIIEAOBATEIIbCKON IEATEIBHOCTH, YMEHUE BUICTh IPOOJIEMBI, IE1aTh BEIBOJBI U YMO3AKITIOUCHUSI.

MecTo yueGHOT0 peaMeTa B y4eOHOM IJIaHe

Oco00EHHOCTBIO CcoNepyKaHms Kypca «XHMES» SBISIOTCS TO, 9TO B 0a3WCHOM y4deOHOM (00pa3oBaTEIhbHOM) IUTAHE ATOT IIPEIMET MOSBISCTCS IMOCICIHUM B POy H3yUCHHUS
€CTECTBCHHOHAYYHBIX NUCIUIUIMH. JlaHHAas HEOOXOIUMOCTh OCBOCHHUS OOBSCHSACTCS TEM, YTO IIKOJBHUKH JOJDKHBI 00JNagaTh HE TOJBKO OMPEICIICHHBIM 3aIacoM
MPEeIBapUTEIbHBIX €CTECTBCHHOHAYYHBIX 3HAHWH, HO W JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHHIM MBIIUICHHEM. YYalllUMHUCS YK€ HAKOIUICHBI 3HAHHUS MO CMEXHBIM

JUCLMILIMHAM LUK/Ia: OHOJOoTHH, (PU3MKH, MAaTEMAaTHKH, Teorpaduu, chOpMUPOBATIMCH YMEHUS aHAJIM3UPOBATh, BECTH HAOJIOCHHS, CPABHUBATh O0BEKTHI HAOIIOACHHS.



B cootBeTcTBHM ¢ YUeOHBIM IJITAHOM Ha M3Y4YEHHE XUMHUHU B 9 Kiacce oTBoauTcs 2 daca B Hexmelto, 70 9acoB B TOf, IPH HOPMATHBHOHN MPOMODKATEILHOCTH y4eOHOTO Toa 35
y4eOHBIX HEZAeNb. B COOTBETCTBHM CO CIIOKHBIICHCS MPAKTUKOW OpPTraHW3aIlil OCHOBHOT'O OOIIETro 0Opa3oBaHWS B 0Opa30BATENBHBIX YUPEKICHUAX OOIIEro oOpa3oBaHUS
peanbHast MPOJOKUTEIBHOCTE YUeOHOT0 rojja MEHbIIe HOPMaTUBHOW U cocTaBisieT 34 yueOHble Heaenu. Takum o0pa3oM, BpeMs, BbIIEIsIeMOe paboYrMMU yUeOHBIMHU TUTaHAMH
Ha M3y4eHHe XUMUH B 9 Kilacce Ha MpakTHKE paBHO 68 yacam.

C yueétoM HEen30eXHBIX MMOTEPh YIeOHOTO BPEMEHH, BBI3BIBAEMBIX PA3NUYHBIMU OOBEKTUBHBIMH MPUYMHAMH, a TAaKKe HEOOXOJUMOCTH BBLIEIEHHS JOMOIHUTENILHOTO BPEMEHU
Ha U3YYCHHE OTACIBHBIX BOIPOCOB Kypca XMMHH IPOTPAMMON MPEAYCMOTPEH OOJBITON 00hEM PE3epBHOTO BPEMEHHU -6 JacoB.

[IporpaMmoii mperycMOTPEHO MTPOBEACHHE:

KOHTPOJIBHBIX padoT — 4,

MPaKTUYECKUX pabOT — 6 JacoB.

Cpok peayi3aIiiy MporpaMMbl — OTMH YISOHBIH TOI.

®opMBbI, METOIBI H CPeICTBA 00y4eHNsl, TEXHOJIOTHH

B nanHoM kiacce BeOyIIMMHU METOJaMH OOYYECHHUS MPEAMETY SIBISIOTCS: OOBICHUTEIBHO-ULTIOCTPATUBHBIA M PENPOAYKTHBHBIN, XOTA UCIIOJIB3YETCS M YaCTUYHO-TIOMCKOBBIM.
Ha ypokax MCHONB3yrOTCA 3IIEMEHTHI CIEAYIONUX TEXHOJIOTUH: JIMYHOCTHO -OPHEHTHPOBaHHOE oOydeHHe, oOydeHHe ¢ mpuMeHeHHeM omopHbIXx cxem, WKT, mpoexTHas
JEeSITeNbHOCTb.

Hcnone3ytotes cnepyromue GopMbl 00ydeHHs: Y4eOHbIe 3aHATHS, 3KCKYPCHUH, HAOIIOJCHUS, OIBITHI, SKCIEPUMEHTHI, padoTa ¢ yueOHOW U TOTIOTHUTENBHON JTUTEPaTypOH,
aHaJM3, MOHUTOPHUHI, UCCIenOBaTenbckas pabora, mpeseHTanus. OnpeneneHHOe MECTO B OBJIAJCHUM JaHHBIM KYypPCOM OTBOIUTCS CaMOCTOATENLHOW paloTe: MOArOTOBKA
TBOpYECKUX paboT, cooOIIcHMA, pedepaTos.

@DopMBbI IPOMEKYTOYHON U MTOTOBOM aTTeCcTAIIUN

[IpomesxyTouHas aTTecTauus MPOBOIUTCA B hopMme:

- TECTOB;

-KOHTPOJBHBIX;

- CaMOCTOSITEIIbHBIX PadoT;

- IPaKTUYECKHX;

- TBOPUYECKUX PadoT.

Yuamuecs mpoXoAsIT HTOTOBYIO aTTecTaruio — B e [ A.

Oo6yuenue Benércs mo yueOnuky O.C.I'abpuensn «Xumusi 9 Kimacc», KOTOPBIH COCTaBISET €IUHYIO JIMHHIO y4eOHUKOB, COOTBETCTBYET (elepaibHOMY TOCYJapCTBEHHOTO
00pa3oBaTeILHOTO CTaHAApTa BTOPOTO MOKOJICHH 0a30BOT0 YPOBHS U peanu3yeT aBTopcKyro nporpammy O.C.I'abpuensna( 2012r.)
OT1inunTe/IbHBIE 0CO0CHHOCTH pado4eil MporpaMMbl M aBTOPCKOM

OcCHOBHOE coziep)KaHUE aBTOPCKOM MOJIHOCTBIO HAILIUIO OTPa’KeHUE B JaHHOH paboueil nporpaMme.



B paGouyio mporpamMmy M0 XMMHH BHECCHBI W3MEHCHHMS 10 CPAaBHEHHUIO C aBTOPCKOM: M3 pe3epBa mo0aBieHo 1 vac Ha «MeTawibs» u go0asiaeH luac Ha IlpakTukym 1
«CBolicTBa METAJJIOB U UX COeIUHEHHI». OCHOBHOE OTJIHYME JTaHHOW pabovel mporpaMMbl OT aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOM MPOrpaMMe MPaKTHUECCKUE paOOThI
CTPYIITUPOBaHBI B OJIOKM - XUMHUYECKHUE MPAKTHKYMBI, KOTOPBIC MPOBOASTCS MOCIE M3YYCHUST HECKOJLKHUX Pa3/iesioB, a B paboueli mporpaMMe 3TH K& MPaKTHYSCKUE paboThI
JAIOTCS MOCJE M3YYEHHUS! KOHKPETHOM TEMBI. DTO MO3BOJSCT Jy4lle 3aKpENHUTh TEOPETUUYCCKHM MaTephall Ha MPAKTUKE W IPOBEPUTH NMPAKTUYECKUE YMEHUS U HABBIKU
HEMOCPEJICTBEHHO IO TaHHOW TeMe. YTOOBI MPOBECTH MPAKTUIECKYI0 pabOTy MO KOTJAa-TO U3YYCHHOH TeMe, TpeOyeTcsl JOMOIHUTENFHOE BPEMS ISl TOBTOPEHHUS TEOPETHIECKUX

OCHOB, YTO MCKIIIOYAETCS B JAaHHOM paboueit mporpaMme.

No riaBbl Hazpanwue riaBsbl KonnuecTBo yacos IIpaktrueckne pabotel | KoHTpoiabHBIE pabOTHI

Brenenue. Obmas xapakTeprucTuKa 4 Nel
XUMHYECKUX 3JICMCHTOB H XUMUYECKUX
peakuuii. [leproanyueckuii 3aKoH 1
Ileproamueckas cucteMa XUMAYECKUX
anemeHnToB JI.11.Menpaeneena

1. Merannsl 17 Nel-3 Ne2
3. Hemeramner 25 No4-6 Ne3
5. O0600u1ieHne 3HaHUH 0 XUMHUH 33 KypC 14 Ne4
ocHOBHOM mkojbl. [Tonroroska k IT'A.
6. Peseps 8
Htoro 68 6 4




Iloypounoe nnanuposanue no xumuu, 9 knacc
(2 uaca 6 neoenio, 6ceco 68 uacos pesepe yuedoHozo epemenu — 2 uaca),

YMK O.C.I'abpuenana
Koa IKCIepUMeHT: /3
P A/3, TpebGoBaHus K YPOBHIO
uq . - Bonpo
MOATOTOBKH
NeNe yaco JeMOHCTPALMOH Chbl
HazBanue . BbInyCKHUKOB.
n/n B H3y4yaembie Bompochl HBbI
pa3nenoB,Tem ypokos b XapakTepuCTHKA
: . OCHOBHBIX BH/I0OB
JIaDOPaTOPHBII,
e TeJILHOCTH YUYeHHKA.
BH/IbI KOHTPOJIA
Iloemopenue ocnosnvlx eonpocoe Kypca 8 knacca (4 uaca)
1 BBoanblii HHCTPYKTaxK | 1 J. Ilomyyenue wu 3HATB/IOHMMATB:
no Th.Xapakrepuctuka H3y4YeHUE xa- Xumuueckue
3JIEMEHTa - MeTallja I10 PaKTCPHBIX nonamua:
€ro IMOJIOXKCHUIO B IIe- CBOMCTB  OCHOB- BEIIECTBO, Kiaccuukarms
pPHOIUYECKON  cucTeMe HOTO u BEIIICCTB.
XUMHYECKHAX 3JIEMEHTOB KHCJIOTHOTO YMmeTn:
JA.N.Menneneena. OKCHUJIOB, Ha3zvleamov:
OCHOBaHMH ¥ KH- COEVHEHUA U3YUYEHHBIX
CJIOT Ha npu- KJIaCCOB,;
mepax  MgO  u onpeoensamo:
SOz, Mg(OH), u MIPUHAJUIEKHOCTh BEIIECTB
H>S0,. K OINpeNeNEHHOMY KJlaccy
Texymmuuit COETUHCHHM;
KOHTPOJIb
2 XapakTepucTuka 1 Cocra  aroma. Ctpoerme  snexrponHbix | J. Ilomyuenwe wu | §1,2,81 | 3HaTh/MOHMMATD:
JJIeMEHTa - HeMeTajlla 00051049eK aToMa MepBhIX 20 3JIEMEHTOB TIEPHOIU- | U3yUCHUE xa- | -1083 Xumuueckue
[0 €ro IMOJIOKEHHUIO B yeckoi cuctemsl JI.VMI. MenneneeBa. Xapaktep | pakTEpHBIX nouamus:
MIEPUOUYECKOM MPOCTOTO BEIECTBA; CPAaBHECHUE CBOWCTB IPO- | CBOWCTB  OCHOB- BEIICCTBO, Kiaccu(UKarus
CHUCTEME  XUMHYECKUX CTOTO BEImIeCTBA CO CBOMCTBAMH TPOCTHIX | HOTO u BEIIECTB.
3JIEMEHTOB BEIIECTB, 00Pa30BaHHBIX COCEIHUMHU I10 MEPHOAY | KUCIOTHOTO YMeTh:
JA.N.Menneneena. 3JIEMEHTAMH; aHAJIOTHYHO IS COoCellell MO IMOJ- | OKCHIOB, onpeoenan:
rpymme. CocrtaB XapaKTEp BBICHIETO OKCHA, OCHOBaHWH U KU- IIPUHAJIEKHOCTh BELIECTB




TUAPOKCHJIA, JETYYEr0 BOJOPOIHOTO COEAUHEHUS
(mmst wemertamnoB).  ['eHernueckue — psabl
HeMeTalia

CIOT Ha TMpH-
mepax MgO wu
SOz, Mg(OH) > U

K OIpeacnéHHOMY KIaccy
COEIMHCHUM;
COCMaeams:

H,S0,. CXEMBI CTPOEHHS aTOMOB
Texymuit nepBbIx 20 3JIEMEHTOB Te-
KOHTPOJIIb puoIuYecKon CUCTEMBI
J.M.Menneneena.
3 XapakTepucTHKa JL.p.Nel cBoticTBa 3HATh/TIOHUMATB:
XUMHYECKOTO DJIEMEHTa aM(pOTEepHBIX -XUMUYECKHE ITOHITHS:
MO0 KUCIIOTHO-OCHOBHBIM COCITMHEHUI AmdoTepHOCTS,
CBOMCTBaM 00pa3yeMBbIX aMmdoTepHOE COeTMHECHHE
UM COETUHEHUH.
AmMoTepHbIe OKCUABI U
THUAPOKCHIBI.

4 Ilepronmuecknii  3aKOH OCHOBHBIE KJIACChI COCTUHEHUN W WX CBOMCTBA. §1,2,81
u TIEPUOANYECKAS PacTtBopuMbIE W HEpacTBOpUMBIC BEIIECTBA B -1083
cucTema pacTBopax. 3apsi/ibl HOHOB U CTCIICHU OKHCIICHUS
Jd.N.MenneneeBa B cere JeHeTnueckas B3aUMOCBS3b MEXAY KJlacCaMH.

TEOpUU CTPOCHUS BzaumornpeBpanieanss ~ MEXKIy ~— BEHISCTBAMH
aToma. Pa3HBIX KJIacCOoB.
Tema 2. Memannwt (17 uacos)
1 ITonoxxeHne METaIOB B ITonoxenne MetamioB B nepuonnyeckoi cucreme | JI. OGpa3siip! | 84,5,68 | YMern:

(5) | mepuoamueckoii  cuc- xumuueckux  dnementoB  JI.M.MenpaeneeBa. | pa3nuuHbIx  Me- | 1- Xapakmepuszoeano:
TeMe XUMHUYCCKUX Oco0OeHHOCTH  CTPOCHHS aTOMOB  METAaJUIOB. | TaJIJIOB. 6,c26 MOJIOXKEHUE METaUIOB B
3JIEMEHTOB Merannuueckas KpucTajuinueckas penerka u me- | Tekyiuii MEPUOJIUYECKON  CUCTEME
J.N.Menneneena, TAJJTMYECKAsh XUMUYECKas CBA3b. KOHTPOJIb XUMHUYECKHUX JJIEMEHTOB
CTPOCHHE UX AaTOMOB. Jd.M.Menneneena u

dusnyeckue CBOMCTBA.

0COOEHHOCTH CTPOCHHS HX
aTOMOB;

oOrmrme ¢uznyeckue
CBOICTBa METAJIOB;

CBSI3b MEXIY (PHU3NIECKUMHU
CBOMCTBAMH M CTPOEHHUEM
METaUIOB  (MeTaJITMIecKast




CBSI3b, METAJUIMYECKAS KPH-
CTaJUIMYecKas peIéTKa).

2 XuMHYeCKHEe CBOHCTBA XUMHUUECKUE CBOICTBa METaJUIOB kak | H. §8B1- | YMerh:

(6) | meramos. BOCCTAHOBHUTEJICH. DIIEKTPOXUMHUYCCKHUN psn Ha- | B3ammometicteue | 7(1r) Xapaxkmepuzoeamo:
BzaumoneiictBue c MPSDKEHUH METAJIOB M €T0 KCIIOJIB30BaHUE IS | METAJUIOB c XUMUYECKHE CBOWCTBA
MPOCTHIMU  BEIIIECTBAMH XapaKTePUCTUKH XUMHUYECKUX CBOWCTB | HEMETAIIAMH. METAJIIOB;

U BOJOW.DJEKTPOXU- KOHKPETHBIX METAJLJIOB.
MUYECKUN pan
HANPSHKESHUH METAJIIOB.

3 XUMHUUYECKHE CBOMCTBa JL. §8B1- | Ymers:

(7) | meramos. Biaumoneiicteue | 7(1m) Xapakmepuzo8ams:
BzaumopeiictBue c METAIJIOB c XHMHUYECKHE CBOICTBa
KHCIIOTaMU | COJISIMHU. pacTBopamu METAJIJIOB;

KHCIOT U COJICH. coCcCmaenamns:

Texyumi ypaBHEHUS peaxmuii,

KOHTPOJIb XapakTepU3yIOIHe
XUMHUYECKUC CBOWCTBa
METaJIJIOB B CBETE
MPEACTABICHUNA 00 OKHC-
JUTENBHO-
BOCCTaHOBHUTEILHBIX
pPCaKknuAaAX U UX IOJIOKCHUA
B OJICKTPOXUMUYCCKOM
pany HaPsOKEHU I
(B3aumonericTBUE c
KHCIIOTAaMH M COJISIMH).

4 DJICKTPOJIM3 PacIlyIaBOB Haxoxnenne wmetamioB B mpupozge. CrocoOsr §7,82,4 | 3HATH/IOHUMATH:

(8) | u pactBopoB. CriocoOnI MOJTyYEHUS] METAJIOB. THPO-, THIAPO- U JIIEK- (1) XumuuecKue
MOJTYYEHUS] METAIIIOB. tpoMmetaiyprusi. CIulaBel, HX KiaccHpUKaIHS, nonamu:

CBOWCTBA W 3HAYCHHE. OKHCITUTENb u
BOCCTaHOBUTEIIb,
OKHCJIICHHE ¥  BOCCTa-
HOBIICHUE.

YMmerTh:




cocmaeame:
ypaBHEHHS peakiuii
BOCCTAHOBJICHHS METAJLIOB
U3 UX OKCHJIOB BOJOPOJIOM,
okcumom yriepoxa  (Il),
ATIOMHHHEM.

5 Crnnassl. Kopposus CmmaBpl, wux knaccudukanmsa, cBoiictea u | [ O6pa3siupl 3HATH/TIOHMMATH:
(9) | meramos. sHagenne. Kopposws, ee Buabl M CHOCOOHBI | CIIABOB. Xumuueckue
O0OpPBHOBI. Texymmuit nOHAMUA:
KOHTPOJIb OKUCIIUTEIh u
BOCCTaHOBUTEIIb,
OKHCIIGHHE ¥  BOCCTa-
HOBIICHUE.
Ymern:
cocmaegnamas:
ypaBHEHUS peakuui
BOCCTAHOBJICHHSI METAJIJIOB
U3 UX OKCHJIOB BOIOPOJIOM,
okcupom yriepoma  (I1),
ATIOMUHHEM.
6 OO6mmas xapakTepUCTHKA CrpoeHne  aromMoB  IIEJIOYHBIX  MeTaymios. | Jl. O6pazus! | §11Bo | YMmers:

(10) | smementoB TJIaBHOM [[lenouyHble MeTaUTBI — TPOCTHIE BEIIECTBA, WX | MIETOYHBIX  Me- | mp.l1,2, Ha3vlgamop:
noarpynmel 1 Tpymiel (uznvecKre 1 XUMUYECKUE CBOWCTBA. TaJIOB. 5 COEIMHEHUS HIEJI0YHBIX
TIICXD. Illenounsie Me- B3anmopeiictBue MeTaJJIOB (OKCHIBI, THAPO-
TaJLTBI HATpHsl, JIUTUS C KCHUJIBI, COJIH);

BOJIOW; HATpUs ¢ cocmaename:
KHACJIOPOAOM. YpaBHEHHUA XUMHYCCKUX
peakuui,
Texymnii XapaKTEPU3YIOIIIE
KOHTPOJIb CBOMCTBa IICTTOYHBIX
METaJIJIOB,
7(11) | CoenuHeHUs IMIETOUYHBIX Baxwneiimne coeMHEHNs NIEIOYHBIX MeTAIIOB — | JI. §11Bo | YMmerh:
METaJIOB " X OKCHIBI, THAPOKCHABI W COJH, WX CcBoicTBa M | O3HakomieHue c | mp.l,2, Hazbleamv:
3HauYeHUE B  IKU3HU NpUMEHEHHEe B HapogHOM xo3siicTtBe. O030p | oOpasuamu 5 COCTMHCHHS IIEJTOYHBIX




YeIIoBeKa. BOXHCHUIIINX COCIMHEHWI IIEIIOYHBIX METAJUIOB: | PUPOIHBIX METaIJIOB (OKCHIIBI, THAPO-
utenoun, comu (NaCl, Na,COj3;, NaHCO; u ap). | coenuneHui KCHUJIbI, COJIH);
IlonsaTre 0 KaMWHWHBIX ymoOpeHmsx. [Ipupomnbie | HaTpwHS. 00bACHAMb:
COCIIMHEHUSI ICJIOYHBIX METAJLIOB. Texymuit 3aKOHOMEPHOCTH
KOHTPOJIb WU3MEHEHUS CBOWCTB
COCTMHECHUM LIEJIOYHBIX
METaJJIOB B Tpeaenax
TJIAaBHOW MOJTPYIIIIHL;
8 OOmast XxapaKTepHCTHKA Crtpoenue aTOMOB mes04Ho3eMenbHbIX | [, Ob6pasup! | §128B.1, | YMeTh:
(12) | >nemenToB IIIaBHOI MmeTamioB. lllenodHo3eMenbHBIE METALIBl  — | LIEJIOYHO3E- 2,45 Ha3vleamp:
nonrpynmsl 11 rpymier MPOCTBIE  BEIIECTBa, WX  (u3uueckne U | MENBHBIX COEIMHEHHUS
11(0),¢C) [lenounosze- XUMUYECKHUE CBOMCTBA. MeTauioB. Bzau- LIEJIOYHO3EMENIBHBIX
MEJIbHBIE METaJLIbI. MOJIEHCTBUE METaJIOB (oxcunpl,
KaJIIUs C BOJIOW; TUAPOKCHIBI, COJIN);
MarHus Y coCmaenams:
KHACJIOPOOM. YpaBHEHUA XHMHYCCKHUX
Texymnii peaxuuii,
KOHTPOJIb XapaKTCPU3YIOLIHNC
CBOICTBa
[IeTOYHO3EMEITbHBIX
METAJIJIOB, UX OKCHJIIOB H
TUIPOKCHJIOB.
9 CoenuHeHus 0630p BaXHEHIITNX coeauHeHuid | TaOmurpr: 8§12 Ymern:
(13) | memoYHO3eMENBHBIX IIEIOYHO3EMENTFHBIX METAJUIOB W B TepBylo | «Maraui u —  ucnonv3oeams
METaJIJIOB, WX 3HAYCHUC ouepelb  COCAWHEHWM  KajbIWsl:  OKCHJBI, | KaJdbI[Hi B npuodpeménnvie 3HARUA 6
B JKM3HH YEJI0BEKA. THAPOKCH/IBI, COJIn (CaCOg3 u ero | opranmusme npakmuueckoi
pasaoBuanocta, Ca(NO3),, Caz(PO,), u ap), ux | gemoBekay, odesmenbHoCmu u
CBOMCTBA U 3HAYCHHUE. «Maruuii 5 noeceonesHoll JHcu3nu
KaJbIII B ona:
MPOAYKTax 0e3omacHOro oOpamieHust
TMUTaHUSDY ¢ COeIUHEHUSIMU ITHX
METAJLIOB.
10 | AnroMuHUH, ero Crpoenue artoma amomuHus. @Dusmueckue u | J.O0pasub §13,85 | YmeTh:
(14) | dusnueckue u XMMUYECKHE CBOICTBAa AQNIOMHHUS - IIPOCTOTO | aFOMHUHHUS -8(m) Ha3616aMb:




XHUMHUYCCKUEC

cBolicTBa. AM(OTEPHBIN

BemecTBa. OOnacTH TPUMEHEHHS aTIOMHHUS.
AmdoTepHBII XapakTep IPOCTOrO BEIIECTBA.

(rpauysbl, mypa)
U €ro IPUPOAHBIX

COEJIMHEHMS AIIOMUHUS IO
uX XUMHYeCKHUM (opmy-

XapakTep. COCIUHCHMH. J1aMm;
Tabnuna cocmaename:
«OCHOBHBIC YPaBHEHHS  XHMHYECKHX
obmnactu peaxuui,
PUMEHECHUS XapaKTepU3yIoIne
QTIOMHHUS U €70 CBOICTBA aTIOMHUHUSL.
CILJIABOBY»
.
Bsaumoneiicteue
QTIOMHHUS c
KHCIIOTaMHU
(TipobupKHwH,
TpaHyJIbl
ATIOMHHWUSI,
COJISTHAsI KUCJIOTA)

11 | Coeaunenus [pupoansie coenunenus amomunusi. Coeduwne- | I.  ITlomyuenue | §13,85 | Ymers:

(15) | amomuHus. HUA  QUIOMUHUA - OKCUO U 2UOPOKCUO, ux | TUAPOKCUIA -8(m) Hazvleam:
AmdoTepHBIli XapakTep amgpomepnvii  xapaxmep.Pewenue 3a0au Ha | ATIOMHHUS U €TO COEIMHEHHs AIIOMHHUS IO
€ro COeTMHEHUH. coeounenus ANOMUHUSL. T'enemuueckue | B3auMoJielicTBHE UX XUMHYeCKuM (opmy-

npeepawjenus. C pacTBOpaMH KH- nam;
CJIOT M LICTOYCH. Xapakmepuzoeamo:
JL. ATIOMHHUIA o ero
O3HakoOMJICHHE C HIOJIOKCHHUIO B
obpasuamu NIEPUOJIMIECKOH  CHCTEME
IIPUPOAHBIX XUMHUYECKUX 3JIEMEHTOB
COCIMHEHUH JA.V.Menneneesa;
QTFOMHHUSL. ¢busnyecKne 1 XUMHYIECKHe
CBOICTBA AJTIOMUHUS;
13 | XKemne3o. Crpoenune aroma »ene3a. Crenenu oxucineHus | JI. 3nakomctBo ¢ | §14,B1 | YmeTn:
(16) xKemesa. DuU3NUECKHe M XMMHYECKHE CBOMCTBA | oOpasmamu pymu | -7(m) HA3bI6AM b

JKelneza —  TIPOCTOTO Ob6mactu

IMPUMCHCHUA KECJIC3a.

BCIICCTBA.

CIIJIABOB XKeJe3a
(royutekuum).

COCIMHEHUsI XKeje3a 10 HX
XUMHUECKUM (OopMyJiaMm;




Oxcunbl U eudpokcuovt xenesa. I enemuyeckue | PactBopenue Xapaxkmepuzoeamay:
paow. Fe** u Fe*'. Baowcneimue conu cenesa. | xenesa B COTSHOI OCOGEHHOCTH  CTPOCHHMS
Ocobennocmu cmpoenust IAeKMPOHHbIX 000104eK | KACIOTe aToMa Keje3a IO €ro
amomos 3jemMeHmos nobounsvix nodzpynn Ha | (IpodHpKa, MTOJI0KCHHIO B
npumepe dcenesa. JKeNe3HbIe MEPUOJIMUECKON  CHUCTEME
OTIMJIKH, COJISTHAS XUMUAYECKUX  3JEMEHTOB
KHCIIOTA). .. Menneneena;
BriTecHenne cocmaenampy:
OAHOTO  METallla YpaBHCHUS XUMHUYECKHUX
ApYyTHM u3 peakiuii,
pactBopa  coiH XapaKTePHU3YIOIIHe
(pactBOp CBOWCTBA xKeesa -
MEJHOTO MPOCTOTO BEIIECTBA,
Kyropoca,
xKenezHast
CKperiKa 170101
KHOTTKA)
13 | CoenuHeHus  kenesa. Oxcunsl U eudpoxcuovl xenesa. I enemuyeckue | JI. Ilonydenue Ymetsn:
(17) | KauecTBeHHBIE peakIMu paow. Fe** u Fe*'. Baocneiiwue conu cenesa. | THIPOKCHIOB Hazbleamo:
na Fe?* u Fe*". Kauecmeennvle peaxyuu na Fe** u Fe**. )keneza+2 u+3 u COCIMHEHHU Kelle3a 10 UX
U3yUYCHHE UX XUMHAYECKUM QOopMyIiam;
CBOMCTB XaApaKmepu3o6amo:
(pacTBOpEI conei 0COOEHHOCTH CTPOEHHS
Kemeza +2 u +3, aToMa Kejmeza MO0 €ro
pacTBop TIOJIOKEHUIO B
THAPOKCHIA MEPHOAUYECKOM  CHUCTEME
HATPHsl, COJISTHAS XUMUAYECKUX  3JEMEHTOB
WM CepHas JA.W.Menneneesa;
KHCJIOTA, (buznvecKkne U XUMUYECKHE
CIIMPTOBKA, CBOICTBa >Kelie3a, OKCHJIOB
CIIMYKH). xenesa (1) u (11);
obmactu MIPUMEHEHUS
Kelesa;
14 | O6o6mmeHne u




(18)

CHCTEeMaTH3alKsI 3HaHUI
I10 TEMC.

15
(19)

IIpaktrueckas pabora
Nel.  TIlomyuenme u
CBOWMCTBa  COCIMHEHUI
METAJIOB.

Ortuer
1o
pabote

YmMerTn:
Xapakmepu3oeamas:
XHMHUYECKHE CBOMCTBa
METaJIJIOB u ux

COCIUHCHUH;
cocmaegnamas:
YpaBHEHUS  XHMHUYECKUX
peakiuii,
XapaKTePU3YIOIIIe
CBOIMCTBA METAIJIOB M HX
COETUHCHUM;
oopawamscsa:
C XMMHMYECKOM MOCyIoH H
71a00paTOpHBIM 000pYI0Ba-
HUEM;
—  ucnoavzosamsp
npuoopeménnvle 3HaHUA 6
npakmuyecKkou
oesamenbHOCMU u
noeceoneenoll HCU3HU
ona:
Oe3omacHOro OOparieHus ¢
BEIICCTBAMU.

16
(20)

IIpakTrueckas  paborta
Ne2. Pemienne
9KCIIEPUMEHTAIbHBIX

3a71a4 Ha

pacCrio3HaBaHUE MOHOB.

Ymern:
Xapakmepu3oeamas:
XUMUYECKHE CBOICTBa
METAaJIJIOB u 170

COETUHCHHM;
oopawamsca:

C XMMHMYECKOM MOCyIoH H

71a00paTOpHBIM 000pYI0Ba-

HHEM,




17 | KontponsHas pabota Ne IIpose
(21) | 1 mo Teme 1. CTH
PHO.
Tema 2. Hememannnt (25 uacos)
1 OO0mmas xapakTepuCTHKA Tlonoxenue HemetamioB B me- | . Komnnmexuus | §15,81-6(1) 3HATH/MIOHMMATH:
(22) | memeraioB. PHOIMYECKON CHCTEME XMMHU4Ye- | 00pas3loB He- XUMUHUECKYIO CUMBOIUKY:
ckux snementoB .M. MeHne- | MeTaioB B 3HAaKM  XMMHYECKHX  DJIEMEHTOB-
neeBa. OCOOCHHOCTH CTPOSHUS | pa3TUYHBIX  ar- HEMETaJIOB.
aTOMOB HEMETAJUIOB. DJEKTPO- | PeraTHBIX YMeThb:
OTpHULATCIBbHOCTD, PAIA 3JICKTPO- | COCTOSAHUAX. Ha3vleamov:
orpunarensHocTd.  Kpucrammm- XUMHYCCKHE 3JICMCHTBI-HEMETaJIbI
YECKOE CTPOSHHE HEMETAIUIOB — IO UX CHMBOJIAM;
MIPOCTHIX BEIIECTB. An- Xapakmepuzoeamy:
nomponus. Duzndeckue CBOH- HEMETAJUIBI MAJIBIX TMIEPHOJIOB Ha
ctBa HemeTauioB. CocTaB BO3- OCHOBE X MOJIOKCHUS B
ayxa. MEPUOIUYECKOM CHCTEME
XUMHYECKUX 3JIEMEHTOB
J.N.Menneneena;
OCOOCHHOCTH  CTPOCHHS  aTOMOB
HEMETAJLIOB;
CBSI3b MEXJYy COCTaBOM, CTPOCHHEM
(KpucTajulnueckue  peméTku) U
CBOMCTBAMU HEMETAJJIOB — IPOCTHIX
BEIIICCTB;
onpeoenamau:
THT XUMHYECKOH CBSI3U B
COCJIMHEHUSIX HEMETAJIOB.
2 Bonopon, ero JIBOWICTBEHHOE TIOJNIOKEHHE BO- §17,82-5(m), 3HATH/TIOHUMATh:
(23) | pusmueckue u JIOpoZia B IEPHOANYIECKON cHc- XumuuecKue nOHAMUA:
XUMHUYECKUE CBOWCTBA. TEME XHMHUYECKHX JIIEMEHTOB XUMHYECKUN JJIEMEHT, aToM,

J.M.MenneneeBa. PuU3nUecKue
U XUMHOYECKHE CBOMCTBA BOMO-
poaa, ero moily4eHue, mpuMeHe-
Hue. Pacno3naBanue Bogopoa.

MOJICKYJIa, OTHOCUTCJIbHAd AaTOMHAasA
1 MOJICKYJIApHasd MacChbl, OKHCIIUTEIIb
U BOCCTAaHOBHUTCJIb, OKHCJICHHC U
BOCCTaHOBJICHUC.




YMerTh:

COCMAaenAmo:
YpaBHCHUS XHMHYECKUX pEaKIUH,
XapakTepu3ylolre CBOMCTBa
BOJOPO/A;
—  ucnonwv3oeams
npuodpeménHvle 3HAHUA 6 NPAK-
muueckoii oessmeibHOCIU u
nOBCEOHEBHOIL IHCUIHU ON1A:
0e30macHoro oOparieHus c
BOJIOPOJIOM.
3 OO6mas xapakTepucTuka | 1 Crtpoenune aromoB ramoreHoB u | Jl. Ob6pasusr | §18,81-6(m) 3HATH/TIOHUMATh:
(24) | ramoreHos. UX crerneHu okucieHus. CTpoe- | rajJloreHoB - XUMUYECKYIO CUMBOTIUKY:
HUE MOJICKYJ TalloreHOB. OH3M- | MPOCTHIX 3HAKH  XHMHYECKHX  DIEMEHTOB-
YEeCKHE U XUMHUUYECKHE CBOICTBA | BEIIECTB. TaJIOTCHOB,  (OPMYJIBI  IMPOCTHIX
rajoreHoB. [IpumeHeHHe raio- BEILIECTB — T'AJION'€HOB.
FCHOB U HMX COEIUHCHUNA B Ha- YMerh:
POAHOM XO3SIHCTBE. 00BACHAMD:
3aKOHOMEPHOCTH HM3MEHEHMS
CBOWCTB TaJOTCHOB B Tpejeiiax
TJIaBHOW MOJTPYIIIIbL;
COCMAeNAms:
YpaBHCHUS XHMHYECKUX PpEaKIUHy,
XapaKTePU3YIOIIUe CBOMCTBA
rajJoreHOB;
—  ucnonabv3zoeams
npuodpeménHble 3HAHUA 6 NPAK-
muuecKoi deamenvHoOCMU u
nOBCEOHEBHOIL HCUIHU ON1A:
0e30macHOro 00PAIIEHUS C XJIOPOM.
4 CoenuHeHNs raloreHoB. T'anorenoBogopoas! u ux cBoit- | . ITonyuyenue | §1982- 3HATH/TIOHUMATD:
(25) ctBa. [amoreHuapl u ux CBOWM- | xjmopoBojopona u | 4(m)§2081- XUMUHUECKYIO CUMBOIIUKY:
ctBa. [IpuMeHeHne coequHEeHUH | ero pacTBopenue | 3(im) (hopmybt raJIOr€HOBOIOPO/IOB,

rajJjoreHoB B HapOJHOM XO3Si-

B Bozc. OOpasIsl

TaJIOTCHOBOJOPOIHBIX KHUCIIOT.




ctBe. KauecTBeHHas pcaKnusa Ha
XJIOPpUA-UOH.

MPUPOTHBIX
COETUHCHHUI
xJjopa.

JI. KauectBenHas
peakius Ha

XJIOPUA-UOH.

YMmerh:
Ha3bleaAmMb:
COCIUHEHMS Tallof€HOB 10 HX
XUMHUYECKUX (popMymmam;
Xapakmepuzoeamp:
XUMHYCCKHE  CBOMCTBA  COJSHOH
KHUCJIOTEL,
—  ucnoav3oeams
npuooOpeménHble 3HAHUA 6 NPAK-
muueckoii oesmenbHOCIU u
noeceoneeHoll JHCU3HU ona:

KPUTHYECKOH OLIEHKH UH(OpMaIuu o
MIPUMEHEHUHN B OBITY Wona
(ciupTOBOM PacTBOpP) U MOBAPEHHOU
COJIHL.

(26)

OO6mmas xapakTepUCTHKA
3JIEMEHTOB TJIaBHOU
noarpynnsl VI rpynmsl.
Kucnopon, ero
(uznueckue u
XUMHYECKUE CBOWCTBA.

Kucnopon B npupoae. ®uzude-
CKHE€ ¥ XUMHYECKHE CBOWCTBA
kucnopoga. ['openue u meanex-
Hoe okucieHue. [lomydyenue u
MIpUMEHEHNE KHCIIOPO/a.
Pacno3naBanue kucnopoaa.

J. Topenue cepbl
U Kemesa B
KHCIIOpPOJE.
[lonyuenne  ku-
ciopona
pas3noxxeHueM
nepMaHraHara
Kajqusg W TepOK-
cuja  BOJOpOIA,
cobupanue u
pacro3HaBaHue
KHCIIOpOJa.

§21,81-
3’7’8(11)’

3HaTH/MOHNMATH:

XumuuecKue nOHAmMuUA:
XAMHWYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHTEIIbHAS aTOMHAS
Y MOJICKYJISIpHASI MacChl, OKUCIIUTEb
M BOCCTAHOBMTENb, OKHCIICHHE H
BOCCTaHOBJIEHHE.

YMmeTh:

XapaKmepu3o6ams:
(hu3rUeCKUEe CBOMCTBA KUCIIOPOa;
XUMHUYECKHE CBOMCTBAa KHCIOpOJA:

B3aMMO/ICHCTBUE c MPOCTHIMU
BEIIECTBAMHU (MeTamaMu u
HEMETaJUTaMH), CIIOKHBIMHU
BEIICCTBAMU;

cocmagnamy:
YpaBHCHUS XHMHYECKUX PEaKIUH,
XapakTepu3yolre CBOMCTBa

KHCIIOPOA;




— ucnonvzoeams
npuoopeménnvle 3HAHUA 6 NPAK-

muueckoi oesamenbHoCmu u
RO6CEOHEEHOU JHCUHU 01
0e30macHoOro obpareHus c

KHCTIOpOJoM (YCIOBUS TOpPEHUS H
CITOCOOBI €T0 MPEKPAIICHUS).

6 Cepa, €€ (usmueckue U Crpoenne atoma cepel u cte- | Jl. §22,81-3(m) Ymern:
(27) | xumuveckue cBOMCTBA. IICHU OKHUCICHUS cepbl. Anno- | B3aumoneiicTBue 00bACHAMD:
mponusi  cepvl. XUMHYECKUE | CEPBI c CTpOCHHE aroMa ceppl 1o €
coiictBa ceppl. Cepa B TIpU- | MeTallIaMH u HOJIOKEHHUI0 B MEPUOJMYECCKON
poze. buonorudyeckoe 3HaYEHUE | KHCIOPOIOM. CHUCTEME XUMHYECKHX 3JIEMEHTOB
cepbl, e mpumeHeHne (memep- | OOpasisl J.1. Menneneesa;
KypU3aIs). NPUPOJHBIX  CO- 3aKOHOMEPHOCTH W3MEHEHUS
eIMHEHHI Cephl. CBOWCTB JJIEMEHTOB (KUCIIOpoJa U
ceppl) B Tpelenax  TJIAaBHOM
MOITPYIITIbI;
onpeoenamas:
THT XUMHYECKOM CBSI3U B
COCJIMHEHUSIX CEPhI;
CTENCHb OKHCJICHHS aroMa Cepbl B
COC/IMHCHMUSIX;
cocmagname:
YpaBHECHUS XWMHYECKUX PEaKIni,
XapaKTepU3YIONIHe CBOWCTBA CEPBI;
7 Oxcunsl cepsl. Oxcunpt cepot (IV) u (VI), ux | d. [Tonyuenue | §23c134- 3HATH/IIOHMMATH:
(28) MOJIyYCHHE, CBOMCTBA U MpUME- | OKCHUJA cepol | 135,81,2(m) XUMUYECKYIO CUMBOJIUKY:
Henue. Cepuucmasn xucioma u | (1V), ero ¢dopmynsr  oxcupa cepel (V) n
eé conu. B3aUMO/ICHCTBHUE okcuna cepsl (V).
C BOIOM H coO Ymern:
IETOYBIO. Ha3b16aMb:

OKCHJBI CEepbl MO0 WX XUMHYCCKUM
hopmyam;

xapakmepuizoeambsp.:




(uzmueckue  CBOWCTBA
CepBI;

XUMHUYECKHAE CBONMCTBA OKCHIIOB CEPHI
(kax TUIIAYHBIX KHCJIOTHBIX
OKCHJIOB);

—  uCnoav3o06amup
npuooOpeménHvle 3HAHUA 6 NPAK-
muueckoii oesmenbHOCIU u
HOBCEOHEBHOUL HCUIHU ON1A:
JKOJIOTHYECKH TPaMOTHOTO
MOBEJICHUSI B OKpY’XKawoIllel cpene
(KUCIOTHBIE TOXKIH).

OKCHUI0B

(29)

CepHas xuciora u eé
COJIH.

CBolicTBa CEpHOW KHCIOTHI B
CBETE€ TEOPHM 3IIEKTPOJIUTHYE-
CKOM JUCCOLMAIMM U OKHUCIIH-
TEIbHO-BOCCTAaHOBUTENIBHBIX pe-
akuuid. CpaBHEHHE CBOWCTB
KOHIICHTPHUPOBAHHON W pa30aB-
JIEHHON cepHOl kucaoTel. [Ipu-
MEHEHHE CEpHOH  KHCIOTHI.
Conm CcepHOW KHCIOTHI W WX
MpUMEHEHHE B HApOJHOM
XO3sIiCTBE. KauecTtBennas
peaxius Ha CyJib(haT-uoH.

. OO6pas3isl
Ba)XXHEHINNX IS
HapOIHOTO
X035UCTBa
Cynb]aroB.
Paz06apnenue
KOHIICHTPUPOBAH
HOMU cepHOil
KHCJIOTBI.
CgoiicTBa pa3bas-
JIEHHON  cepHOH
KHCJIOTBI.

JI. KauectBeHHas
peakuus Ha
Cynb(aT-uoH.

§23,c136-
141,83-8(11)

3HATH/IIOHUMATD:

XUMUYECKYIO CUMBOTUKY:
(hopMyITy cepHOI KHUCIIOTHI.
Ymersn:

Hazvleamo:
CEPHYIO KHUCJIOTY M CYJIb(]aThl MO UX
XUMHYECKUM (HOpMyJiam;

onpeodenamn:
MIPUHAUICKHOCTh CEPHON KUCIIOTHI
e€ coleil K COOTBETCTBYIOLIUM
KJlaccaM HEOPraHUYECKUX
COCIUHCHUH;
BaJICHTHOCTh W CTENEHb OKHCIICHHS
ceppl B CEpPHOM KuUCIOTE U B
cyabdarax;

cocmaegnamas:
XUMAYecKrue GOpMYIIbI CyIb(aTos;
YpaBHCHUS XHMHYECKUX PpEaKIUy,
XapaKkTepU3yIoIIne CBOMCTBa
pa30aBJICHHOM CEPHOM KHCIIOTHI;
YpaBHCHUS XHMHYECKUX PpEaKIUHy,
XapaKkTePU3yIOIIe CBOMCTBa




KOHLICHTPUPOBAHHON cepHOH
KHCIOTHI (B3ammMopeicTBHE c
MEJIBIO0);

9 [MpakTtndeckass pabora Pemenue sKkcrepuMeHTaIbHBIX Ortuer o | Ymern:

(30) | Ne3.». Pemenue 3apau mo Tteme: «lloarpymmna pabore., Xapaxkmepuzoeamo:
9KCIEPUMEHTABHBIX KHCIIOPOJIay XHUMUYECKHE CBOIMCTBA COCOMHEHUM
3amaqy 1o TeMe: Cephl;

«loarpynmna oopawamoca:
KHCIIOPOJay. c XUMHUYECKOM Hocy 101 u
71a00paToOpHBIM 000PYIOBAHUEM;

10 | OOmas xapakTepUCTHKA CrpoeHne aroma U MOJEKYJIIbI §24,81-5(m) 3HATH/TIOHMMATH:

(31) | anementoB TJIaBHOM azota. Ou3nueckne W XUMHYe- XUmuuecKkue NOHAMUA:
NOATpyIIibl V TPYIIbL. CKHE CBOICTBa a30oTa B CBETE XUMHYECKUN DJIEMEHT, aToM,
A3zor, ero (¢uznueckue u OpeACTaBIeHU 00  OKUCIH- MOJIEKYJ1a, OTHOCHTENIbHAs aTOMHas
XHUMUYECKHE CBOICTBA. TEJIbHO-BOCCTAHOBUTEIBHBIX pe- Y MOJIEKYJISIpHAsi MacChl, OKHCIHUTENb

aKIIHAX. [omyuenue u U BOCCTaHOBHTENb, OKHCICHUE U
NpUMEHEHHE a3oTa. A30T B BOCCTaHOBJICHUE.
NpUPOZIE U €ro OMOJIOTHYECKOe Ymers:
3Ha4YCHHUE. 00bACHAMb:
CTpOGHHE aToMa as3oTa 10 €ro
MOJOXKEHUI0O B MEPUOJUUYECKOU
CHUCTEME XWMHUYECKHX JJIEMEHTOB
J.N. Menneneena;
XapaKkmepu3oeamas:
(uznveckre cBoiicTBa a30Ta;
XUMHYECKHE CBOWCTBAa a30Ta Kak
OpOCTOrO  BEIIeCTBA B CBETE
NpPEACTaBICHU 00 OKUCIUTEIHHO-
BOCCTAHOBHUTEIHHBIX PEAKITHIX;
11 | Ammuaxk u ero Crpoenrie monekyabl ammuaka. | JI.  Tlomyuenue, | §25,87,8,10(m) | 3HATH/MOHUMATH:
(32) | cBoiicTBa. Ousnueckue W XUMHUYECKHE | coOMpaHHe u XUMUYECKYIO CUMBOJIUKY:
CBOIiCTBa, MOJydYeHHE, cOOMpa- | pacro3HaBaHHE (dhopmyity aMMHaKa.
HUE U Paclio3HaBaHWE aMMHaKa. | aMMHAaKa. YMmers:
PacrBopenue HA3b16aMb:




aMMHaKa B BOJIC U
B3aUMO/ICHCTBHUEC

aMMHaKa c
XJIOPOBOJIOPOJIOM.

aMMHaK 1o €ro XHMUYECKOU

tbopmye;

XapaKkmepu3oeamas:
(uznveckre U XUMUIECKHE CBOHCTBA
aMMHaKa;

cocmagnamy:

YPaBHEHUS XUMUYECKHUX PEaKIIHi,

XapaKTepu3yolre CBOMCTBa

aMMuaka (B3amMOJIEHCTBHE C BOIOH,

KHCJIOTaMH B KHCIIOPOJIOM);
pacno3nagamp ONBLIMHBIM

nymeém:

aMMHaK Cpel JPYTHUX Ta30B;

12
(33)

Coau aMMOHUSL.

CocraB, moiydeHue, Guzude-
CKHE€ U XHUMHYCCKHC CBOMCTBA
coJiei aMMOHUS:
B3aMMOJCHUCTBHE CO IIEIIOUYaMK
u pasnoxenue. [IpumeneHue
coied aMMOHHSI B HapOJHOM
XO3SICTBE.

J.
Pacno3naBanue
coJiel aMMOHHS.

§26,81-5(1)

3HATH/MIOHUMATD:

XumuyecKue nOHAMuUL:
KaTHOH aMMOHHS.
Ymersn:

Hazvleamo:
COITM aMMOHUS MO0 MX XHMHUYECKHM
dhopmynam;

onpeoenamau:
MIPUHAJUICKHOCTh COJIeH aMMOHUS K
onpeaeIEHHOMY KJ1accy
COEIUHCHUM;
TUN XUMHYECKOW CBSI3U B COJISAX
aMMOHHUS;

cocmaegnamas:
XUMUYIECKHE hopmyeI
aMMOHHUS;
YpaBHEHUS XHUMHYECKHUX PEaKInH,
XapaKTepu3ylolllue CBOMCTBA COJIei
AMMOHUSL.

conen

13
(34)

Oxcuanl
(V).

azota () m

Oxkcunpl asota. Ouznueckue u
XUMHYECKHE CBOKMCTBA OKCHIA

§27¢156,86(1)

3HATH/IIOHUMATD:
XUMUUECKYIO CUMBOUKY:




azota (IV), ero monmydyenwe u
MIPUMEHCHUE.

dbopmyner  okcuma azora (II) wm
okcupa azota (1V).
Ymersn:

Ha3bl6AMD:
OKCHJIBI a30Ta MO MX XUMHYCCKHM
dhopmynam;

onpeoenamn:
NPUHAUIKHOCTh OKCHJOB a30Ta K
COOTBETCTBYIOIIEMY KJaccy
HEOPraHMYECKUX COCTMHEHHIA;
CTCTICHb OKHCJICHHS aToMa a3oTa |
THUI XUMAYECKOH CBS3H B OKCHJIAX;

cocmaename:
YpaBHCHUS XHMHYECKUX PpEaKIUHy,
XapaKTepU3yIOLIHe CBOMCTBA OKCHIA

asora (1V);

—  ucnonbvzoeams
npuodpeménHble 3HAHUA 6 NPAK-
muuecKoi deamenvHOCMU u
noeceoneenoil HCUZHU onst:
DKOJIOTHYECKH rPaMOTHOTO

MOBEJACHUSI B OKpYXKaIOIIEH cpene
(KUCIOTHBIE TOXKIN).

14
(35)

A3oTHaAsT KuCIIOTa U €€
CBOIICTBA.

CocTaB U XUMHYECKHE CBOMCTBA
a30THOM KHCIIOTHI KaK JJICKTPO-
auta. OCOOCHHOCTH  OKHCIIH-
TEIBHBIX CBOMCTB
KOHIIEHTPUPOBAaHHON  a30THOM
KUCIOTHL. [IpuMeHeHre a30THOH
KHCJOTEI.

.
BianMmoneiicTBue
KOH-
LIEHTPUPOBAHHOU
a30THOM KHCIIOTHI
C MCIBIO.

§27¢156-
158,82,3,7(m)

3HaTL/MOHUMATE:
XUMUYECKYIO CUMBOUKY:
(hopMyITy a30THOM KHUCJIOTHIL.

Ymern:

cocmaegnamas:
YpaBHEHUS XHMHYECKHUX PpEaKIuH,
XapakTepu3yolre CBOMCTBa

pa30aBICHHO a30THOW KUCIIOTHI;

YpPaBHEHUS XUMUYECKHUX PEaAKIIHH,
XapakTepu3yolre CBOMCTBa
KOHIIEHTPUPOBAaHHOM a30THOHN




KHCIIOTBI (B3auMoielicTBre c
MEJIbI0);

pacno3naeams ONbIMHBIM
nymém:

A30THYIO KHUCIIOTY CpEId PacTBOPOB
BEIICCTB PYTUX KIACCOB;

15 | Conu a30THOM KHCIIOTHI. Hutpatet u ux cpoiictBa. [Ipo- | 1. OO6pasus! | §27,coo0m. Ymetsn:
(36) 0eMa MOBBIIICHHOTO COJEPXKa- | BAKHCHIINX I Ha3bleame:
HHS HUTPATOB B CEIILCKOXO3SH- | HAPOIAHOTO COMM a30THOM KHUCIOTHI MO WX
CTBEHHOM TPOIYKIIHH. X03AHCTBA XUMHAYCCKUM QOopMyJiam;
HHATPATOB. XapaKkmepu3zoeamy:
XUMUYCCKHE cBoOiicTBa conei
A30THOW KHUCIIOTHI (pa3ioKeHUe Mpu
HarpeBaHUN);
16 | ®ocdop, ero  ¢u- Crtpoenue aroma docdopa. Ar- | M. OO6pasus! | §28,83-5(m) YmeTn:
(37) | 3uueckue U XUMHYECKUE aomponus Gocghopa. XuMude- | IPUPOTHBIX  CO- 00BACHAMb:

CBOICTBA. ckue cBoiictBa (ochopa. Ilpu- | equneHMH cTpoeHue artoMa Qocdopa Mo ero
MeHeHHe U Ouosoruveckoe 3Ha- | ¢ocdopa. Ilomy- MOJIOKEHUIO B TEPUOIAMUECKOMN
yenue ¢ocdopa. YeHue Oemnoro CHUCTEME XUMHYECKHX 3JIEMEHTOB

dhocdopa u3 J.W. Menneneesa,
KpacHOro. 3aKOHOMEPHOCTH W3MEHEHUS
CBOHCTB  3JeMeHTOB  (azota ©
dbochopa) B mpemenax TIABHOW
MOATPYIIIIBI;
XaApaKmepu3o6amn:
XUMHUYECKHe CBoicTBa  docdopa
(B3aMMOZICHCTBHE C  METaJUIaMH,
KUCIIOPOIOM) B CBETE IMPEACTaB-
TIeHUH 00 OKHCITUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIIHSX;
17 | Okcun  docdopa (V). Oxkcupn ¢docoopa (V) - Tummu- | . O6pasus! | §28,81,2(m) 3HATH/IOHMMATH:
(38) | OprodochopHas  ku- HBIH KHCIOTHBIA Okcua. OpTo- | BaXKHEHIUX  JIst XUMUYECKYIO CUMBOJIUKY:

cioTa 1 e€ COJIH. (dhocdopHast KUCIOTa ¥ TPH Psiia | HAPOIHOTO dhopmynel okcuma (ocdopa (V) u

e€ coneit: gocdarsl, rugpodoc- | xo3sicTBA opTohocHopHON KUCITIOTHI.




¢ats! 1 guruapodochaTsl.

thocdaros.

Ymern:

Xapaxkmepuzoeams:
XUMHUYECKHE  CBOWCTBA  OKCHIA
dochopa  (V), oprodochopHoii
KHCIIOTBI B cBeTe TCOPUH

3J'IeKTp0J'IHTPI‘-IeCKOI>i AUCConuaIm,

HapOAHOXO3SMCTBEHHOE  3HAYCHHE
hocdartos;
18 | OOmas xapakTepUCTHKA Crpoenune atoma yriaepona. An- | M. O6pasus! | §29,85,6,8(m) | YMeThb:
(39) | smemenrtoB TJIaBHOM AOMponus: aimas u epagum. | IPUPOTHBIX  CO- 00bACHAMD:
noarpynmsl 1V rpymmsl. Ou3nveckne ¥ XUMHUYECKHE | eAMHEHUH CTpPOEHHE aToMa yrjepoja IO €ro
Yraepon, ero  ¢u- CBOIICTBA yTiiepoaa. yIJIepoza. MOJOXKEHUI0O B MEPUOJUUYECKOU
3UUYECKUE U XUMHUYCCKUE CHUCTEME XWMHYECKHX JJIEMEHTOB
CBOIICTBA. J.W. Menneneesa;
onpeoenamn:
THUT XUMHYECKOH CBSI3U B
COETMHEHMSIX YTIIepOa;
CTETICHb OKHCJICHHS aToMa yriepoia
B COC/IUHCHHMSIX;
19 | Okcunasl yrieposa. Oxcup yrnepona (II) mwmm yrap- | JI.  Tlomydenme | §30,81-3(m), 3HATH/TIOHUMATD:
(40) HBIH Ta3: MOJyYeHHe, CBOIMCTBRA, | YIJIEKHCIOrO Tas3a XUMUYECKYIO CUMBOTUKY:
npumeHnenue. Okcup yriaeponaa | u ero dhopmyinbl okcuga yriepoga (I1) wu
(IV) mnm yriekucielii ra3: mo- | pacro3HaBaHHUE. oxcupa yriepoza (1V).
JIy4eHue, CBOWMCTBA, MPUMEHe- YmMmerTn:
HHC. Ha3vleamov:
OKCH/IBI yraepoaa o nux
XUMHUYECKUM (HOpMyJIam;
cocmagnamy:
YpaBHCHUS XHMHYECKUX PEaKIUH,
XapaKTepU3yIoIre CBOICTBA OKCHIA
yriepona (1V);
20 | YroapHas kuciaora u e CoctaB u xumuueckue cpoiictra | JI. O6pasusr | §30,85-7(m) 3HATHL/MIOHMMATH:
(41) | comm. YrolbHON KHCIOTHI. KapOoHaTh | BaXKHEHIINX  JUIS XUMUYECKYIO CUMBOUKY:
M WX 3HAYCHHE B MPHUPOJAE U | HAPOJHOTO (hopMyIy YyroJIbHOW KUCIIOTHI.




KU3HH desoBeka. [lepexon kap-
OOHATOB B THAPOKapOOHATHI H
obpatHo. Pacmo3naBanme Kap-
OOHAT-MOHA Cpeau APYTUX KO-
HOB.

X03gicTBa
KapOOHATOB.

JI. KauectBenHas
peakIus Ha

KapOOHAT-HOH.

Ymern:
Ha3vleamyp:
CONM YrOJABHOW KHCJIOTHI MO WX
XUMHUECKUM (HOpMyJiaMm;
onpeoenamn:
NPUHAJICKHOCTD YTOIBHON KUCIOTHI
u e€ coJell K OIpeneinéHHBIM
KJaccam HEOPTaHUIECKUX
COCIUHCHUH;

BaJEHTHOCTb U CTENEHb OKHCICHUS
YTIEpO/a B YTOJbHON KHCIIOTE;

21 | Kpemuuit u ero Crpoenne artoma Kkpemuusd, | /. Ob6pazusr | §31,81,3,4(m) | 3HaTh/MOHMMATD:
(42) | coemuneHwMs. CpaBHEHHE €ro CBOWCTB CO | MPUPOAHBIX  CO- XUMUYECKYIO CUMBOJIUKY:
CBOWMCTBaMH aToMa YTJepojaa. | eAUHEHUI dhopmyinbl okcuaa kpemuus (IV) wu
Kpucramnuueckuit  KpeMHUM: | KpEeMHHUS. 06- KPEMHHEBOU KUCIIOTHI.
€ro CBOWCTBA W MpPUMEHEHHE. | pasilbl CTEKJIa, YMers:
Oxkcun xpemuus (IV) u ero | kepamukw, onpedenamy:
NPUPOAHBIE  PAa3HOBUIHOCTH. | IIEMEHTA. NPHHAUIEKHOCTh OKCHA KPEMHHS
Kpemnuesas xucnora wu  e€ | JI. O3HakomiieHHE (IV), KpeMHHEBOH KHCIOTHI H €€
cony. 3HaYeHHWE COCAMHEHHH | C  MPUPOAHBIMU colneil K OmpemenéHHBIM KIaccam
KPEMHHUSI B KHMBOH W HEXKUBOW | CHIIUKATAMHU. HEOPraHUYECKUX COEINHEHUIA;
npupoze. Ilonstue cunukaraoit | JI. O3HakoMiIeHHE COCMABIAND:
HNPOMBIIICHHOCTH. c NPOAYKIHCH XUMHUYECKUES (POPMYJITBI CUIINKATOB;
CHJTHKATHOM YpPABHEHUS XUMUYECKUX PEaKIIHM,
ITPOMBIIIIEHHOCT XapaKTepPHU3YIOIINe CBOMCTBa
u. kpemHusi, okcuma kpemuams (IV) u
KPEMHHUEBOH KHUCIIOTHL
22 | Ilpaktuueckas paboTa OKcriepUMEHTAIbHBIE 3a7auy 10 Otuer o | Ymern:
(43) | No 4. DkcrnepuMeH- teme: «[loarpynmel asora u paborte., xapaxmepuzoeans:
TalbHBIC  3aJa4d  TI0 yriaepoaar. XVUMUYEeCKHE CBOWCTBA  BEIIECTB,
TeMe: «[loarpymmst 00pa3oBaHHBIX JJIEMEHTaMH
a30Ta ¥ yriepojar. HOATPYIII a30Ta M YIIIEPOAa;
oopawamocsa:

c XUMHYECKON Mocy 101 U




71a00paToOpHBIM 000PYIOBAHUEM;

23 | Ilpaktuueckas paboTa [lony4yenne, cobupanue u Otuer o | Ymern:
(44) | Ne 5. Tlonyuenwue, cobOu- pacro3HaBaHKe Ta30B. pabore. xapaxmepuzoeans:
paHure U pacro3HaBaHUE CHOCOOBI MTONYYCHUE, COOMpaHUS W
ras3os. pacro3HaBaHus BAXKHEUIINX Ta30B;
cocmaename:
YpaBHCHUS XUMHYCCKHX peaKIuil
MOJTY4EHUs ra30B;
oopawamocsa:
c XUMHUUYECKON nocyaou u
71a00paToOpHBIM 000PYIOBAHUEM;
24 O0600611IEHNE u Pemienue 3anay u ynpakHeHUH. ITonrort. K
(45) | cucTeMaTH3anusa 3HAHMIA TlonroToBka K KOHTPOJBHOMU KOHTPOJIbHOU
o Teme «HemeTamby. pabore. pabore.
25 | KonrponwHas pabora Ne [Iposectn
(46) | 2 mo Teme 2. PHO.
Tema 5. Opzanuueckue coedunenusn (14 uacos)
1 IIpenmer opraHudeckoi BemectBa opranmdeckue u He- | [, Mogemu | §32,81,2,6(1) | 3HaTHL/IOHUMATD:
(47) | xumnm. opranndeckue. OCOOEHHOCTH | MOJIEKY1  Opra- XUMUYUECKUE NOHAMUA:
OpraHUYecKuX BemecTB. [Ipu- | HUYECKHX BEIIECTBO, KJIACCU()UKAIMSI BEIIECTB.
YUHBI MHOTOOOpa3us OpraHuye- | COeIUHEHHH. YMers:
CKHUX COCZ[I/IHCHI/Iﬁ. 0npedeﬂﬂmb;
Banentnocts u CTCIICHb BAJICHTHOCTh M CTCIICHb OKHCICHHUS
OKHMCJICHM yraepoaa B yraepoaa B OpraHUYECKUX
OpPraHNYCCKUX COCAUHCHUAX. COCIUHCHUIX.
2(48) | Teopuss  XMMHUYECKOTO Teopust xumuaeckoro crpoenus | /. Mopnenu | §32,81,2,6(1) | 3HaTh/MOHMMATD:
CTPOCHHSI OpPraHNYECKUX OpPTaHUYECKUX COCIMHEHNN | MOJIEKYyNl ~ Opra- XUumuueckue nOHAMuUA:
COCTMHECHUM A.M.bytnepoBa. CTpyKTypHBIE | HUYECKUX BEIIIECTBO, KITACCH(UKAIINS BEIIECTB.
A M.Bbytneposga. ¢dhopmynbl. 3HaueHHE OpraHUYe- | COSAUHEHHH. Ymers:
CrpykrypHbIe CKOM XUMHUH. XapaKkmepu3zoeamp:
(hopmynbl. 3HaveHue CTpOEHHUE aToMa yTiepoa;

Opl"aHH‘IeCKOﬁ XHUMHH.

CBsA3b MEXY COCTAaBOM M CTPOCHUEM
OpPraHNYCCKUX BCHICCTB;




onpeoenamau:
BAJICHTHOCThH |
OKHCJEHHS] YIJIepoaa B
HHYEeCKHX COeTHHEeHHX.

CTCIICeHb
opra-

(49)

IlpenenbHbie yr-
JIEBOAOPOIbI (MeTan,
JTaH).

CrpoeHre MOJIEKYJT METaHa M
yTaHa. Pusnyeckue CBONUCTBA
MeETaHa.

JI. UsroroBnenue
MoJiele MOJIEKYTT
METaHa U HTaHa.

§33,84,5(11)BBI
Y4.Ha3B.1
hopmyIBI
10unenos
TOMOJL.psi/ia
MeTaHa.

3HaTH/MOHNMATH:

XUMUUECKYIO CUMBOTUKY:
(hopMyITbI METaHA U ATAHA.
YMmeTh:

Hazvleamo:
METaH M JTaH II0 UX XUMHUYECKHM
dhopmynam;

COCMAGNAm.:
ypaBHEHUS peaxiui,
XapaKTePU3YIOITHe XUMHYECKHE
CBOIiCTBa MeTaHa U 3TaHa

4(50)

XUMHUYECKHE CBOICTBa
MpeaeTbHBIX

Ilpumenenue.

T'openne w™etana wu
JerunpupoBaHue
IIpumeHeHne MeTaHa.

JTaHa.
oTaHa.

. lopenue
YIJIEBOIOPOJIOB U
0OHapyKCHHE
MPOAYKTOB ux
TOPEHUSL.

§33,84,5(11)BHI
Y4.Ha3B.H
hopMyITBI
10unenoB
TOMOJL.psi/ia
MeTaHa.

3HATH/IIOHUMATD:
XUMUYECKYIO CUMBONUKY:
(hopMyJIbl METaHA U ATAHA.
Ymersn:
Ha3vleamp:
METaH W JTaH MO WX XUMHYCCKUM
dhopmynam;
onpeoenamo:
NPUHAUIKHOCTh METaHA M dTaHa K
npeebHBIM YIIIEBOI0PO/IaM;
cocmaename:
YpaBHCHUS peaxiui,
XapaKTepU3yIOIIHe XUMHUYECKUE
CBOWCTBA MeTaHa W 3TaHa (FOpPCHUE,
JICTUAPHUPOBAHUE);

(51)

Henpenensusie
YIJIEBOOPOIbI
STHJICHA.

psna

CtpoeHHEe MOJEKYJIbl JITHUJICHA.
JIBoiiHast CBSI3b. XHMMHUYECKHUE
CBOWCTBa J3TWiCHA (TOpEHHE,
B3aMMOJICHCTBUE C BOJIOH, Opo-

BzaumoneiictBue
STHJIEHA C
OpoMHOU BOJION U

§34,82(m),

3HAaTL/MIOHAMATH:
XUMUUECKYIO CUMBONUKY:

dhopMyITy STHIICHA.

YMeTh:




MOM). Peakmus

pacTBopoM Ha3bleamy:
MOJTUMEPU3AIINY. TiepMaHraHaTa STWJIIEH 10  €ro  XUMHYECKOH
Kajus. hopmyiie;
onpeoenamn:
MIPUHAIEKHOCTH STHIICHA K
HETNpeeNbHBIM YTIeBOJOPOIaM;
cocmaename:
ypaBHEHUS peaxiui,
XapaKTepPHU3YIOIIHe XIUMHYECKUE
CBOICTBa JTHJICHA (ropenue,
B3aMMOJICHCTBHUE C BOJOH, OPOMOM).
6 Ilpeocmasnenus 0 Peaknust monmumepuzaruu dtH- | . O6pasust | [Toar.coobmr. 0 | 3HATH/MIOHUMATD:
(52) noaumepax Ha npumepe neHa. [lonuaTuieH u ero 3Have- Ppa3In4YHbIX n3- HpI/IM.H/aT. XUMUUECKYIO CUMBOIUKY:
HOAUIMUTIEHA. HUeE. Jenuit u3 (hopmyiy dTHIICHA.
MOJIU3TUIICHA. Ymersn:
Ha3vleamop:
STHJIIEH 1O  €ro  XUMHYECKOH
opmyzre;
XapaKkmepu3oeamas:
CBSI3b MEXIy COCTaBOM, CTPOEHHEM
Y CBOWCTBAMU 3TUJICHA;
XUMHYECKHE  CBOWCTBA  ATHIICHA
(TropeHue, B3aMMOJIEHCTBIE C BOIOH,
opomom);
cocmaename:
YPaBHEHUs peakumii,
XapakTepusyomme XuMHYecKHe
cBOlicTBa  3TWIeHa  (ropeswue,
B3auMojielicTBHe c BOJI0}A,
opomMom).
7 Ilpupoonvie ucmounuxu IIpuponHsiiil ras, ero coctas u | /. Komnexnus | Iloar.coobm. o | 3HATH/IIOHUMATH:
(53) | yernesooopooos. Hegpme MpaKkTHYecKoe ucmnoib3oBanue. | «Hedthb u | npup.uct.YB XUMUYECKYIO CUMBOTUKY:
U NPUPOOHBILL 2a3, UX Hedth, mpomyktel €€ mepepa- | MPOIyKTHI eé (hopmyny dTHIICHA.

npumeHerue.

0OTKH U HUX IMPAKTHYECKOE HC-

epepadoTKM.

YMerTh:




MOJIb30BaHUE. Crioco0st
3aIIUTBl  OKPYXKAIOIIEH CpeJIbI
OT 3arps;3HEHUs HePThIO U
MPOIyKTaMH e€ TiepepaboTKH.

HAa3b16aMb:
STWIEH 1O  €ro  XHMHYECKOMH
tdhopmyne;

Xxapakmepu3zoeams:

CBSI3b MEXIYy COCTaBOM, CTPOEHHEM
W CBOMCTBAaMU dTHJICHA,

XUMUYECKHE  CBOMCTBAa  JTHJICHA
(ropenue, B3aMMOJIEHCTBIE C BOIOH,
O6pomMom);

onpeoenamau:
NPUHAIICHKHOCTD STHUJICHA K
HETpeIeNbHBIM YTIICBOJ0POIaM;

8 CrupTsl. Cruptel — npeacraButenu ku- | /. Ob6pasusr | §35,81,2,4,5(n | 3HaTh/MOHMMATD:

(54) CIIOPOMICOAEPKAIIMX OpTraHWde- | 3TaHOJNa W TJH- | ) XUMUYECKYIO CUMBOIUKY:
CKUX coequHeHHUH. Du3nueckue | IepHH. dbopMynBl  MeTaHONA, JTaHONA W
U XMMHUYECKUe cBoiicTBa crnmp- | KauecTBeHHas TITHICPUHA.

TOB. (DU3MOJIOTUYECKOE NIEUCT- | peaKiust Ha YMerh:
BHE HAa OPraHW3M METaHOJa W | MHOTOATOMHBIC HA3LIEAMD:
9TaHOJIA. CIIUPTBHI. CITUPTHI (MeTaHo, JTaHOII,
JL. CaoiicTsa [JHIEPUH) [0 HMX XUMHYECKHM
TIMLEpHUHA. (bopMyﬂaM;
onpeoenamo.
NPUHAIKHOCTh METAHOJIA, TaHOJIA
U TJIHTEPUHA K KJIacCy CIHPTOB,;
cocmaename:
YpaBHCHUS peaxiui,
XapaKTepU3yIOIIHe XUMHUYECKUE
CBOMCTBa METaHOJAa M JTaHoJa
(ropenne);

9 KapOoHOBBIEC KUCIIOTHI. VYkcycHas kuciora, €€ coictpa | . §36,81-3(m) 3HATH/MIOHMMATH:

(55) U TpuUMeHeHue. Vkcycumas ku- | BzaumopelicTBue XUMUYECKYIO CUMBOIUKY:
cloma — KOHCEepP8AaHm Nuuesvlx | yKCYCHOM (hopMyIBI YKCYCHOW M CTEapUHOBOU
npooykmos. CTeapuHOBas KH- | KUCIOTHI c KHCJIOT.
cioTa - NpPEICTaBUTENh | METAJNIAMH, YMers:




JKUPHBIX Kap6OHOBBIX KHUCJIOTBI.

OKCHIaMH
MCTAJIJIOB, OCHO-
BaHHUAMU nu
COJIAAMH.

onpeoenamau:
NPUHAAJICKHOCTh  YKCYCHOH u
CTEapUHOBOU KHUCIIOT K
onpeaeIEHHOMY KJ1accy
OPraHUYeCKUX COETUHEHUH;
cocmagnamy:
ypaBHEHUS peaxiui,
XapaKTepPHU3yIOIIne XIUMHYECKUE

CBOMCTBA YKCYCHOM KHUCIJIOTHI (001IIHe
C IPyTUMH KUCIIOTAMH);

10 | buonoruyeckn BakKHBIC XKupsr B npupone u ux npume- | JI. KauecrBennas | 837- Ymern:
(56) | BemiecTBa: KUPHI, HEHHE. peaxims Ha | 39¢237,82,3(m) xapakmepuzoeans:
Kpaxmail. o.r.coo0m HAaXOKJCHHE B TpPHPOAE |
NPUMEHEHUE KHUPOB;
coctaB, (U3MUECKHE CBOMCTBA U
NpUMEHEHHUE TIOKO3bI, Kpaxmala u
[EJUTEOJIO3bI;
¢usnueckne CBOMCTBa OCNKOB M HX
pOJIb B OpraHU3Me.
11 | bruosorHYecKn Ba)KHBIC benkn, wux  crpoerme u | I'openme Oenxos. | 8§37- Ymeth:
(57) | BemiecTBa: Oenku OuosroruuecKas pojib I{BeTHBIE 39¢237,82,3(1) xapaxmepuzoeanp:
peaxuu O0€iKOoB. | MOATr.coo0I HAXOXKIEHUE B pupone u
MPUMEHEHUE KUPOB;
cocTaB, (U3MUECKHE CBOWCTBA U
NpUMEHEHHUE TIOKO3bI, Kpaxmala u
LEJUTIONIO3b;
¢usnueckue CBOMCTBAa OCIKOB M HX
pOJIb B OpraHu3Me.
12 | buonoruyeckn BaXKHBIC I'moko3a, Kpaxmai u | . KauecrBennas | §37- Ymern:
(58) | BemiecTBa: yriaeBoabI IEJUTI0N03a (B CPaBHCHHHU), WX | PEaKIIHS Ha | 39¢237,82,3(m) xapakmepuszoeamo:
OMOJIOTHYECKAs pOJIb. | KpaxMall. MOTr.COO0O0III HaXOXJICHUE B PUPOJIE u
Kanoputinocms 6enxos, ocupos | JI. NPUMEHEHUE KHUPOB;
U y2ne60006. Bszaunmonencraue cocTaB, (U3NUECKHE CBOWCTBA W
Kpaxmasna c NPUMEHEHHUE TIIFOKO3BI, Kpaxmayia U




HOIOM.

TEJLUTION036I;
(huzmueckue CBOWMCTBa OENKOB M UX
pOJIb B OpraHu3Me.

13 | IIpakTuueckas padoTa
(59) | Ne6 «Pemienue
9KCIIEPUMEHTATBHBIX
3a/1a4 Ha pacrlio3HaBaHUe
OpPraHUYECKUX
BEIICCTBY
14 | KonTtponpHast  paboTa
(60) | Neq
Q600uienue 3Hanuil RO XUMUU 34 Kypc 0CHOGHOU WiKOJIblL (6 Yacos)
1 [lepnognueckuii 3akoH [lepuognueckuit 3aK0H Pem.3an. U | 3HAaTH/IOHUMATB:
(61) | m mepmogMUEcKas CHC- Jd.N.MenneneeBa. Ilepuoauue- yop. XumuuecKue NOHAMusA:
TeMa XUMHYECKUX CKasg cHCTeMa XMMHYECKUX dJie- XUMHYECKHUN IIEMEHT, aTOM;
3JIEMEHTOB MenToB J[.M.MenneneeBa — rpa- OCHOGHBIC 3AKOHBL XUMUWS
Jd.N.Menneneena B (huyeckoe orobpakenue Iepuo- INepuoaudecKuii 3aK0H.
CBETE YUCHHS 0 JINYECKOT0 3aKoHA. PU3HYECKUI YMeTh:
CTPOCHHUH aToMa. CMBICI HOMEpa D3JIeMEHTa, HO- HAZbLEAMD:
MEpa  Ine€puonaa M HOMEpa XUMUYECKHAE  DJIEMEHThl IO  HX
rpynmnel.  3aKOHOMEPHOCTH H3- CHMBOJIAM;
MEHEHHUS] CBOWCTB 3JIEMEHTOB B OOLACHAMD?
NePHOJAX U Ipynnax. 3HauyeHue (¢u3nvecKuii  CMBICI ~ aTOMHOTO
HCPHOJIH‘ICCFOFO 34KOHa M IIE~ (IOPAIKOBOT0) HOMEPa XUMHUYECKOTO
PHOUYECKON CHCTEMBI XUMHUE- lEMEHTa, HOMEPOB TIPYNNBl N
ckux snemeHtoB JI.M1. Menne- MepHoaa, K  KOTOPHIM  JICMEHT
JIeCBa NPUHAIICKUT B MEPUOJHYCCKON
cucteme JI.M.Menpaeneena;
2 CtpocHHE BEIIECTB. Tunel  xumuueckux  cBszed, | J. Pemr.3an. U | 3HATH/IOHUMATD:
(62) TUTBI KPUCTAIUTMUYECKUX pemré- | Kpucrammudecku | ymp. XUMUYeCKue NOHAMUA:
TOK. B3amMocBs3p cTpoeHus u | e peméTku aToM, MOJICKyJa, WOH, XUMHUYECKas
CBOICTB BEILECTB. anmasa u CBSI3b.
rpagura. YmeTn:

xapaxkmepuzoeambs:




CBiA3b MCXKIAY COCTaBOM, CTPOCHUCM
1 CBOMCTBaMH BCIICCTB,

onpeoenams:
THUT XUMHYECKOH CBSI3H B
COEJTMHEHMISIX.
3 Knaccugukanms Knaccupukanuss ~ XuMHUECKHX Pem.3an. U | 3HAaTH/IOHUMATB:

(63) | XMMHUYECKHUX PEAKIINH. peakuuii Mo pa3IUYHBIM TPH- yrp. XUMUHUECKYIO CUMBOIIUKY:
3HaKaM (YMCIIO W COCTaB pearu- YpaBHEHUSI XUMUYECKUX PEAKIIHIA;
pyromux “u 06pa3y}0mnxc;1 BC- XUMuuyecKue nOHAmuA:
mecTs; TertoBod 3ddekt; wuc- XUMUYECKas peaxuus,
MOJIF30BAaHUE KaTaJln3aTopa; Ha- KITACCU(UKAIHSI PEaKITHA.
MpaBlieHHe; W3MEHEHHE CTele- YMern:

HEll OKHCIICHHUS aTOMOB). onpedensamo:
TUTIBI XUMUYECKUX PEAKIIHIL;
BO3MOKHOCTb TPOTEKAHHS PEaKITHi
MOHHOTO OOMCHa;
cocmaegnamas:
YpaBHEHUS] XUMHUYECKHUX PEaKINH.
4 Knaccudukarus IIpocTsle U CIIOKHBIE BELIECTBA. Pemr.3an. U | 3HATH/IOHUMATD:

(64) | BemiecTs. l'enernyeckue psabpl MeTaa, yrp. XUMUHUECKYIO CUMBOIUKY:

HemeTayua. OKcHIlbl (OCHOBHBIC (hopMyJTbI XUMHUYECKUX BEIECTB;
1 KHUCJIOTHBIC), THAPOKCUIBI (OC- XumuyeckKue NOHAMUA:
HOBAHHA M KHUCIIOTHI), COJIU: CO- BEIICCTBO, KJIACCU(UKAIUS BEIIECTB,
craB, Knaccuuxauus u obmue JIEKTPOIUT u HEAJICKTPOJIHUT,
XMMHUYECKHE CBOMCTBA B CBETE OKHCIIUTENb U BOCCTAHOBUTENb.
TEopHUn 3IEKTPOJIUTHUECKOM YMern:
JIUCCOLIMAIIY U TPEIICTaBICHUI HAZLIEAM b
00  OKHCIIMTENLHO-BOCCTAHOBH- COCIMHEHUS N3YYECHHBIX KJIACCOB;
TEJIBHBIX PEAKITHIX. 06 bACHAMb:
CYIIHOCTh peakuui HOHHOTO
oOMeHa;
5 XumHuyecKoe 3a- [Ipobnembr  Ge3omacHoro  mc- Ioar.coobm.o | Ymern:
(65) | rps3HeHnE OKpYy- MOJTE30BAHUS BEIIECTB M XUMHU- xum.3arp.lloar |—  wucnonvzoeams

JKaroled cpesibl M ero

YECKMX PEaKIWid B TTOBCETHEB-

K HTOrOBOM




MOCJIE/ICTBUS. HOW KM3HM. TokcuyHvle, copio- KOHTp.paloTe. | npuobpeménnvle 3Hanus 6 NpPaK-

yye U 63pbIGOONACHbIE Gelye- muueckou deamenvHocmu u

cmea. beimosaa xumuueckas NOBCEOHEBHOU HCUSHU ONIA:

2PaAMOMHOCHIb. 0e3omacHOro obpareHus c
BEIICCTBAMH U MaTepHallaMH;
IKOJIOTHYECKHU IPaMOTHOTO

IIOBEJICHUS B OKPY>KaloIlIeH cpere;
OLIGHKM  BIMSIHUH  XMMHYECKOTO
3arps3HEHUH OKpY>Kaloled cpebl Ha
OpraHU3M YeJIOBEKa.

6(66) | MTorosast KoHTpoONbHas | 1 O06001IeHrne 3HAHUN 10 XUMHH B (dopmare
pabora 3a kypc 9 3a KypC OCHOBHOM IITKOJIBI I'MA
KJacca.




