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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma cocTaBieHa Ha OCHOBE:

» @epnepa’bHBIX TOCYIapCTBEHHBIX 0Opa3zoBaTenbHble cTaHAapToB. I[lpumepHas
nmporpaMma OCHOBHOro ob6miero oOpaszoBanuss mo xumuu (DPI'OC). HcTouHuk:
http://MruHOOpHAYKH.pD

» Pa6oune nmporpammbl Xumusi. 7—9 xmaccel / coct. T. JI. 'amOypuieBa. — 3-e u3m.,
crepeotrun. — M.: Ilpoda, 2015.

» Astopckoit mporpammbl O.C. Tabpuensna «lIpoecpammul kKypca xumuu 011 8 -9
K1accos 00weobpazoeamenbHulx  yupexcoenull  (0azo8vlli  ypogeHv),5-¢  u30.,
cmepeomun. — M.: [[pogha, 2014. 78,(2) c.

OOyueHune mnpenMeTy Mo mnporpamme «XuMusl IJs JeTed C OrpaHuYCHHBIMU
OCOOCHHOCTSIMHU 370pPOBbsI» BEAETCS HAa OCHOBE Te€X K€ Y4yeOHHUKOB, YTO U B
o01reoOpa3zoBaTeabHbIX Kiaccax (Ha ocHoBe nporpaMmsbl o xumuu O. C. ['abpuensna).

Hannas paboyasi mporpaMma o npeaMeTy «XMMHus» pacCurTaHa Ha ydauuxcs 8-
9 KJ1acCoOB ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370pOBbs (Auarso3 7.1,7.2). Jlns tTakux
JeTel XapakTepHbl HHU3Kas pabOTOCIOCOOHOCTh M TOBBIINICHHAS YTOMJISIEMOCTb,
HEOPraHU30BAaHHOCTh M CKJIOHHOCTh K HapYIICHHWSIM JUCHUIUIUHBI (BCIIEICTBUE
MOBBIIICHHON MMIYJIbCUBHOCTA W THIIEPAKTUBHOCTH), OClla0JeHHAs MaMsITh, HU3KUN
oOpa3zoBaTebHBIN ypoBeHb. lIpakTWka MOKa3bIBa€T, YTO IIKOJIBHUKAM TpeOyeTcs
OTPENICNIEHHBIA TEPUOJ] BPEMEHH, YTOOBI QJalTHPOBATLCA K HOBOMY TPEIMETY,
MOYYBCTBOBATh MHTEPEC K HEMY, OCO3HAThH €r0 3HAUEHHE B COBPEMEHHOM MUDE.

Kypc «Xumust nist nered ¢ orpaHu4eHHBIMUA BO3MOKHOCTSIMH 3/I0POBbsI» ITPU3BaH,
UCIIONIb3Yd UWHTEpec OOydYaromMxcsa K OJKCIepUMEeHTaM, c(QopMUpOBAaTH yMEHHE
Ha0JII0/1aTh, JIe7IaTh BBIBOJBI Ha OCHOBE HaOmoaeHui. Pemarh pacuéTHbie 3a7aun Ha
OCHOBE HMEIOIIMXCA 3HAHUM MO MareMmaruke. MHOro BHUMaHUs oOpamiaeTcss Ha
TEXHUKY OSKCIEPUMEHTa, YMEHHE TMPaBWIBHO M YETKO OMNUCHIBATH PE3YIbTaTh
AKCIIEPUMEHTA, MpU3HAKU peakuuid. M3yuarorcs mnpaBuia TEXHUKH O€30MaCHOCTH.
OKCHEepUMEHT BKJIIOYAECTCSI B TBOPUYECKHE JOMAIIHHE W TPOBEPOYHBIE PaOOTHI.
[Ipeanourenue B Kypce OTBOAMTCS (OPMHUPOBAHUIO MPEJICTABICHUN U MOHATHH Kak
IIEPBOOCHOBE, a HE TEOPHUHU. XOTS YCHJIME TOM WM WHOU CTOPOHBI OMPENCIISIETCS
MICUXOJOTHYECKUMU OCOOCHHOCTSIMU OOYYAIOIUXCS U TPAKTHYECKYIO peaTn3aluio
JAHHOT'O Kypca peuiaeT yuuTelb.

Iesu Kkypca:
1) QopmupoBanue y OOy4arONIMXCS YMEHUS BHJICTh H ITOHHMATh IICHHOCTh

oOpa3oBaHus, 3HAYMMOCTh XHMHUUYECKOTO 3HAHUS A KaXJOro YeJOBeKa
HE3aBHCHMO OT €ro MPO(ECCHOHATBLHON NEATeNbHOCTH; YMEHUS pa3inyaTh
(GakTbl W OIICHKH, CPAaBHUBATH OIICHOYHBIC BBIBOJABI, BUACTh WX CBS3b C
KPUTEPHUSIMH OLICHOK U CBA3b KPUTEPUEB C ONPEAECICHHON CUCTEMOM IEHHOCTEM,
dbopMynrpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO ITO3ZHITHIO;

2) ¢opMupoBaHUE y O0yUYAIONIUXCS IIEIIOCTHOTO MPEICTABICHUS O MHPE U POJIHU
XUMUUA B CO3JIaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA;
yMEHUS 0OBSICHATh OOBEKTHI U MPOLIECCHl OKPYKAIOMIEH TeMCTBUTEILHOCTH —
MPUPOIAHOM, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKOW CPEAbl, UCIOIB3YS IS
3TOr0 XWMHUYECKHUE 3HAHUS;


http://минобрнауки.рф/

3) npuoOpeTeHHEe OOYYAIOIIMMHUCSA ONbITA PAa3HOOOPA3HOW  JIEATEIBHOCTH,
MO3HAHWS W CAMOIIO3HAHWS;  KJIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMITETEHTHOCTEH ), IMEIONTUX YHUBEPCATLHOE 3HAUCHUE JIJISl PA3TUIHBIX BUIOB
JESATENBHOCTH: PEIICHUs TPOoOIeM, TPUHATHS pEIICHUH, MOWCKa, aHalu3a U
00paboTku MHPOPMAINKA, KOMMYHUKATUBHBIX HABBHIKOB, HABHIKOB U3MEPEHUH,
COTpYJIHUYECTBA, 0€30MacHOro OoOpalieHusi ¢ BEIIECTBAMHU B IOBCEIHEBHOM
KU3HU

3agaum Kypca:

" OCBOCHHC BaXHEHIIMX 3HAHMA 00 OCHOBHBIX IMOHATHAX M 3aKOHAX XUMUH,
XUMHUYECKOU CUMBOJIMKE;

" OBJIAJICHUEC YMCHHSIMH HAOJMIOJaTh XWMHUYECKHE SBJICHUS, TPOBOJAUTH

XUMHYECKUH DKCIIEPUMEHT, MPOU3BOJHWTH PACUCThIl HAa OCHOBE XUMHUYCCKUX
(GbopMyJT BEIIECTB M YPAaBHEHUH XUMHYCCKUX PEAKIIHA;

" pa3BUTHE IMO3HABATEIILHBIX MHTEPECOB W HMHTEUICKTYaJbHBIX CIOCOOHOCTEH B
npoIriecce TMPOBEACHUS XHUMHUYECKOTO OKCIIEPHUMEHTa, CaMOCTOSTEILHOTO
NpPHOOPETCHUsST 3HAHWKW B COOTBETCTBUHM C BO3HUKAIONIUMHU IKU3HCHHBIMU
MOTPEOHOCTSMH.

Jlnst mereii ¢ orpaHUYEHHBIMU BO3MOXXHOCTSIMH 3I0POBbS ITPH U3YYCHUU YUEOHOTO
Kypca XUMHUU CTaBSITCA T€ e y4eOHO-BOCIHTATENbHBIC MEeNH U 3a1aud. OCHOBHOM
3agaveid oOyuenust xumuu nereii ¢ OB3 sBinserca oOecrieueHue NPOYHBIX U
CO3HATEJIbHBIX XUMUYECKUX 3HAHUH U YMEHHH, HEOOXOJUMBIX YyYalluMmcs B
MOBCETHEBHOM >KM3HMU M OYIyIIeW TpyTOBOH NeATeNbHOCTH. BakHeHmuMu 3agadaMu
Kypca XUMHHU SIBISIOTCS pa3BUTHE JIOTHYECKOTO MBIIUICHUS M PEYH ydalluxcs,
dbopMHUpOBaHUE y HUX HABBIKOB YMCTBEHHOIO TpyJa IUIAHHUPOBAaHHUE PAOOTHI, TOUCK
paIMOHANILHBIX TIYTEH €€ BBIMOJTHEHUS, OCYIIECTBICHHWE CaMOKOHTpousst. OcoObii
aKIeHT OBLI clIeNlaH Ha OPraHu3allMI0 CaMOCTOSTENbHON MPAKTUYECKON paboThI
yUaIuxcs.

Opnnako HemocTaToyHasi CHOPMUPOBAHHOCTD MBICTUTENIBHBIX OTIEpAlUid y JAeTe
¢ OB3 ob0ycnaBiauBaeT JOMOTHUTEIbHBIE KOPPEKIIMOHHBIEC 3a7]a4M, HAMPABICHHbBIE Ha
pPa3BUTHE MBICIUTEILHON M PEUYEBOU JCSATEIBHOCTH, TMOBBIIICHUE IMO3HABATEIBHOU
AKTUBHOCTH OOYyYalONIUXCs, CO3JaHUE YCIOBHH JUISI OCMBICICHHUS BBITIONHSAEMOMN
yaeOHOM paboTel. B cBA3M ¢ OCOOCGHHOCTSIMU TOBEIACHUS U JEATEIBHOCTH 3THUX
o0y4Jarommxcs He0OX0 UM CTPOKAUIITNNA KOHTPOIIb 33 COOJIIOICHUEM MTPaBUII TEXHUKHU
0e30MacHOCTH TIPH TPOBEJCHUU JIA0OPATOPHBIX M MPaKTHYECKUX pabor. bombimoe
3HAUEHWE JJIs1 TIOJTHOIIEHHOTO YCBOCHHS y4eOHOTO MaTepuaia 1Mo XMMUU MpuoOpeTaeT
ormopa Ha MEXIPEAMETHbIE CBS3M C TAaKUMU YyYeOHBIMH TpeaMeTaMu, Kak
npupoaoBenenue, reorpadus, dbuszmka, Ouonorus. M3ydeHne OJHOTO M TOTO K€
y4eOHOTO Marepuansa C pa3HbIX TOYEK 3pEHHUS CIIOCOOCTBYET €ro JydliemMy
OCMBICIICHUIO, 00Jiee TPOUYHOMY 3aKPEIUVIEHUIO MOJYYEHHBIX 3HaHUI U MPAKTHYECKUX
YMEHUH.



Buabl koppekumoHHOM padoThl ¢ o0yuaromumucs ¢ OB3:

T.x. oOyuaromuecss ¢ OB3 3aHMMaroTCs BMECTE C OCTaJbHBIMM YYEHHMKAaMHU Kiacca,
M3MEHEHUH B MporpamMme AJi HUX He IPETyCMOTPEHO, HO UCTIOIB3YIOTCS 0COObIE BUABI
paboThl U POPMBI KOHTPOJIS:

" [ICUXOKOPPEKLUs MOBEACHUS uepe3 Oecelbl,

" TOOUIPEHHUS 3a XOPOUIUE PE3yJIbTaThI,

" KOpPEKLHMs 3pUTEILHOIO BOCIPUATUSL depe3 padoTy o oopasiy,

" KOppEeKILMs BHUMaHUA yepe3 paboTy ¢ TablHIlaMH, CXeMaMH, aJIrOpUTMaMH,

"  KOppEeKLHMsI MPOCTPAHCTBEHHOW OpUEHTAIMU Yepe3 paclo3HABAaHUE 3HAKOMBIX

IPEIMETOB,

" KOppEKIHMs peyu yepe3 KOMMEHTUPOBAHUE JIEUCTBUIA U MPaBuUJI,

" KOpPpEKILHMs T0JITOBPEMEHHOM MaMsITH Yepe3 BOCIIOMUHAHUS, MTOSICHEHUS,

" pa3BUTHUE CIYXOBOT'O BOCIPUATUS Yepe3 JEKIHIO,

" KOpPPEKILMs MBILUICHUS Yepe3 MPOBEACHUS Olepaluy aHaIn3a,

" KOppEKLHsI YMEHUI CONOCTABIISTH U JIeTaTh BHIBOJIBI,

" KOPPEKIHsI YMEHUH B YCTAaHOBIICHUU MPUYUHHO-CIIC/ICTBEHHBIX CBSI3EH,

"  KOPPEKIHs WHIUBUAYATHHBIX MPOOCIOB B 3HAHHUAX UYEPe3 HHAUBHIYAIBHYIO

paborty,

"  KOPPEKIHsI BOJIEBBIX YCHUIIMH MPHU BBHITIOJHEHUH 3aJaHUS,

"  KOpPpEKIHMs MaMsITH Yepe3 HEOAHOKPATHOE MTOBTOPEHUE.

[IpumeHenne Ha ypokax XHUMHH KOPPEKIMOHHO-PA3BUBAIOIIUX YIPAKHEHUN
HaIPaBJICHO Ha!

- TIOBBIIIEHWE YPOBHS pa3BUTHUS, KOHIIGHTpAllMM, O0bEMa, TMEpPEKIIOYeHUus |
YCTOWYMBOCTH BHUMAHUS;

- MIOBBIIICHUE YPOBHS Pa3BUTHUS JOTUYECKOTO MBIIIJICHUS

- pa3BUTHUE HATJISAIHO-00PA3HOTO U JJOTUYECKOTO MBIIICHUS, PEUYHd, IPUEMOB y4eOHOMH
JeSITENbHOCTH;

- pa3BUTHE JUIYHOCTHO-MOTHBAIMOHHON C(ephr;

- pa3BUTHE BOCIIPUSATHUS U OPUCHTUPOBKU B MPOCTPAHCTBE.

B mnpomecce mpumMeHeHHss Ha ypoKax XHUMHH KOPPEKIIMOHHO-Pa3BUBAIOIINX
YIPaXHEHUH COBEPIICHCTBYIOTCS TICUXUYECKHE TMPOIECChl YUYCHHKA, MPOUCXOIUT
pa3BUTHE MO3HABATEIBHOIO MpPOIECCa, B PE3YIbTaTe YEro 3aKjaJbpIBaeTcs QyHIaMEHT
YCIICIIHOM y4eOHOM AeATeIbHOCTH.

[lo3HaBaTenbHbIM MHTEpPEC SBIAETCS BaXKHBIM KOMIIOHEHTOM 3MOIIMOHAJIBHO -
LIEHHOCTHOI'0 OTHOILIEHHMS y4al[UuXcs K POLIECCY U3YYEHHUs TPEAMETA U 00513aTEIbHBIM
ycioBueM 3¢G(HEKTUBHOCTH ATOro Tmpoiiecca. JIroOble KOpPEeKIMOHHO-Pa3BUBAIOIINE
YIPa)KHEHUS MOXXHO MPUMEHSTh Ha KaKJIOM UX JTaIlloOB YpOKa.

B xozne ocBoeHust Kypca ¢ 00y4aronuMHcs IPUMEHSIOTCS Takue (pOPMBbI M METObI
padoThI KaK:
1. OpraHu3anuoHHO-YNPABICHYECKHE:
" CJIOBECHBIE (paccka3, OObsCHEHNE, TOBECTBOBAHUE, PACCYKICHHE,
Oecena, pabota ¢ yueOHUKOM U KHUTOM);
"  HarasaHble (MJUTFOCTpAINH, TPEe3eHTAINU, HaOII0eHUE, JEMOHCTPAIINH );
" [IpaKTUYECKHE (PKCIEPUMEHTHI, IPAKTUYECKUE PabOThI);
"  CaMOCTOSITENIbHbIC PA0OTHI;
" pelLIeHue 3a/1a4.



2. MoTuBanuoOHHO-CTUMYIUPYIOIIHE:
"  JMJAKTUYECKHE UTPhI (XUMUYECKUH peOyC, «KPECTUKH HOJTUKI» U
apyrue);
" TBOpPYECKHE 3a/aHMs (COCTaBIEHUE KPOCCBOPOB, TOMAITHUI
XUMUYECKHUI IKCIIEPUMEHT, paboTa ¢ JOMOJIHUTEIBHOU TUTEPaTypoOi);
3. KoHTposIbHO-O1IEHOYHBIE:
" WHAUBUAYAJIbHBIN U PPOHTANIBHBIA OIIPOC;
" [MChbMEHHBIE paOOTHI;
"  TECTbI;
"  XHMHYECKOE IKCIIEPUMEHTHUPOBAHUE.
Buabl u ¢opmbl konTpoas: T.k. oOyuaromuecs ¢ OB3 3aHumMarorcs BMecTe ¢
OCTaJIbHBIMHU YUEHHKaMU KJIacca, I3MEHEHU B porpaMMe JIJIsl HUX He MPEyCMOTPEHO,
HO MCHOJB3YIOTCSI 0COObIe BUIBI pabOThl U (OPMBI KOHTPOJIS: UHAMBUIAYAJIbHBIN U
(pOoHTaIBHBIM ONMPOCH; paboTa MO KapTOUKaM; XUMUYECKUN JUKTAHT; MpaKTHYeCKas
paboTa; camocCTOsITeNbHbIE Pa0OThl; TECTOBBIM KOHTPOJIb, COCTABJICHHE TaOJIUILIbI;
IpOoBEpKa JOMaIHeN padoThl; OMPOC MO BOMPOCaM Mpe3eHTAIMH, TPOCMOTPY y4eOHOTO
¢unbpMa; 3ammTa I10KIa10B, pedepaTtoB, COOOIIEHU; IKCITPECC-0MPOC; OIICHKA MIaHOB
Te3ucoB; Tpytmmosas padora ¢ [ICXD J[.M. Menaeneena.

TpeGoBanus Kk pe3yjbraTam 00y4eHHUsI U OCBOCHHSI CO/IEPKAHUSA Kypca
0 XUMHHU

OOyuyeHue mnpenIMeTy XHUMHs HAMpaBlIeHO Ha JOCTHKEHUE OOYyYarOIIMMUCS
CJIEIYIOIINX PE3YIbTATOB:

® JIMYHOCTHBIX
1) B 1IEHHOCTHO-OPUEHTAIIMOHHON c(epe — YyBCTBO TOPAOCTH 3a POCCHUUCKYIO
XUMHYECKYI0 HayKy, TYMaHHW3M, OTHOIIEHHE K Tpyady, IeJIeyCTPEeMICHHOCTb;
2) B TpymoBoi cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY dalbHEHIICH
o0Opa3oBaTeIbHON TPAeKTOPUU;
3) B mo3HaBaTeIbHON (KOTHUTUBHOM, HHTEIIJIEKTYaJIbHON ) chepe — YMEHHE YIIPaBIIATh
CBOEH MO3HABATEIIbHOMN AEATENBHOCTBIO.

e MeTampeIMeTHBIX
1) wucnonp3oBaHHE YMEHMH W HABBIKOB pPAa3JIMYHBIX BUJOB I[I03HABATEIbHOU
NEATeNIbHOCTH,  NPUMEHEHHE  OCHOBHBIX  METOJOB  MO3HAaHUS  (CUCTEMHO-
WH()OPMAITMOHHBIA aHaNM3, MOJICTUPOBAHKE) MJIsi HM3YyUYCHHUS PA3JIHYHBIX CTOPOH
OKpY KaromIen JIEUCTBUTEIIBHOCTH;
2) WCHONB30BaHWE OCHOBHBIX WHTEIUICKTYIBHBIX ONepanuii: (hopmymnpoBaHue
TUIIOTE3, aHalIU3 M CHHTE3, CpaBHEHUE, O0O0OIIeHHE, CHCTeMaTU3alusl, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBA3EH, MOUCK aHaJIOrOB;
3) yMmMeHue TeHepHpoBaTh WJACH W ONPENCIATh CPEJCTBA, HEOOXOAMMBIC IJIs WX
peanuzaiuy;
4) yMeHME ONPENENATh eI U 33J]a4u AeSTeIbHOCTH, BHIOUPATh CPEJICTBA peaanu3aluu
uenu u MPUMEHSTh ux Ha MPaKTHUKE;
5) UCHONB30BaHUE PA3JIUYHBIX HCTOYHUKOB JUJIi  TOJYYEHUS  XUMHUUYECKOU
uHpopMaruu.\

® MpeIMeTHBIX



1. B no3naBarenbHOM chepe

* J1aBaTh OMNPENEJICHUS M3YUYEHHBIX MOHSATHI: BEHIECTBO (XMMUYECKUN HJIEMEHT,
aTOM, HMOH, MOJIEKYJa, KPUCTAJUIMYECKAs] PELIETKAa, BELIECTBO, IIPOCTBIE H
CJIOKHBIE BEIECTBA, XUMHUYecKass (opMyia, OTHOCUTENbHAs aTOMHas Macca,
OTHOCUTEJIbHAs MOJIEKYJISIpDHAsT Macca, BaJICHTHOCTb, OKCHUJABI, KHUCIOTBHI,
OCHOBaHHUsA,  COJIM, aM(OTEPHOCTb, HWHIUKATOpP, NEPUOJUYECKUN 3aKOH,
NepuonyuecKas CUCTeMa, Mepuojauyeckass TaOjuIla, H30TOMbI, XUMHUYECKas
CBSI3b,  DJICKTPOOTPULIATEIIBHOCTh,  CTENEHb  OKHUCJIEHHUS,  DAJEKTPOJIHT);
XUMUYEecKasi peakuus (XUMHYECKOe ypaBHEHHUE, T€HETUYECKAs]  CBSI3b,
OKHCJIEHHE, BOCCTAHOBJIIEHUE, DJJIEKTPOJIUTUYECKAS JUCCOLMALNS, CKOpPOCTH
XUMUYECKOU peaKIum);

* ONUCHIBATh  JEMOHCTPAIIMOHHBIE U  CAaMOCTOSITEIbHO  MPOBEICHHbIC
AKCTIIEPUMEHTHI, UCTIOJIB3YS JIJISL 3TOT0 €CTECTBEHHBIN (PYCCKU, POJTHOMN) S3BIK U
SI3BIK XUMUH;

* ONUCHIBATh M Pa3NnWyaTh M3YUYEHHBIC KJIACChl HEOPTraHMYECKUX COCIMHEHUM,
MPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUUECKHUE PEAKIIUU;

* KJaccCU(UIIMPOBATH U3yUYCHHBIC OOBEKTHI U SBICHUS;

* HaOmOAaTh JAEMOHCTPUPYEMBIE UM CaMOCTOSITEILHO MPOBOJAUMBIC OIBITHI,
XUMUYECKUE PEaKIUH, MPOTEKAIONIUE B IPUPOJIE U B OBITY;

* JIeJlaTh BBIBOJI M YMO3AKJIIOUCHUSI U3 HAOIIOJEHUM, W3YUYEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEHN, MPOTHO3UPOBATH CBOWCTBA HEU3YUYEHHBIX BEIIECTB IO
aHAJIOTUH CO CBOMCTBAMH M3YUYECHHBIX;

* CTPYKTYpUPOBAaThb M3YYEHHBIH Marepual U XUMHYECKYI UHGOpMAIIHIO,
NOJIYYEHHYIO U3 APYTUX UCTOUHUKOB;

* MOJIEIMPOBATh CTPOECHHE aTOMOB 3JIEMEHTOB MEPBOTO — TPETHETO MEPUOAOB (B
paMKax M3y4YeHHBIX TMOJoXkeHu Teopun . Pesepdopna), crpoeHue
MPOCTEUIIUX MOJIEKYII.

2. B yennocmuo-opuenmayuoHHou cgepe:

* aHaJU3UPOBATh U OIICHUBATH MOCIEACTBUS ISl OKPYXKAIOLIEH cpebl OBITOBON U
IIPOU3BOJICTBEHHON JICSITCIPHOCTH 4YeJOBeKa, CBSA3aHHOHW C IepepaboTKON
BEILIECTB.

3. B mpyoosotii chepe:
* NPOBOJAUTH XUMHUYECKUU IKCIIEPUMEHT
4. B cghepe b6ezonacnocmu HcuzHeoesimenibHOCmu:

* OKa3plBaTh NEPBYK IIOMOLIb IPU OTPABJICHHSAX, OKOrax M JPYrUxX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U JJA0OPATOPHBIM 00OPYIOBAHHUEM.

Pe3yibTaToOM YCHEIIHOIO MPOXOKICHUSI MPOrPAMMBbI MOXKET CIIY>KUTh Y4aCTHE
B XMMHMYECKMX BHUKTOPMHAX, MHTEIUICKTYaJIbHBIX HUrpax no xumuu. llomyueHHsie B
paMKax JAHHOTO Kypca XMMHYECKHE 3HAHUS B JAJbHEUIIIEM MOTYT CIYKHUTh OCHOBOM
JUTSL TIOATOTOBKM OOYYarOIMXCS K BBIOOPY OMpeeIeHHBIX MPOPECcCuii, CBI3AHHBIX C
XAMHYECKUM TIPOU3BOJICTBOM, CIIOCOOCTBOBATH (POPMUPOBAHUIO Y OOYUYAIOIIUXCS
3HAHUW MU YMEHHUH, HEOOXOJUWMBIX B TMOBCEAHEBHOW JKH3HU MJi1 O€30MacHOro
oOpallieHusl C BEUIECTBAMU, UCIIOJIb3YEMBIMHU B OBITY.

Pe3yJIBTaTOM HpOMeH(yTOqHOﬁ arTrecralumu I[eTeﬁ C OrpaHM4Y¢HHBIMHU
BO3MOKHOCTSAMMU 3I0POBbA ABJIAIOTCA YCTBCPTHBIC U I'OAOBBIC OTMCTKH.



MecTto npeamera B 0a3MCHOM Y4eOHOM ILIaHe
s peanuzanuu pabodeld mporpaMMbl M3ydeHHUs y4eOHOTO mpeameTa «XuMHS» Ha
ATare OCHOBHOTO O0IIero 00pa3oBaHus Y4EOHBIM IJIAHOM IIKOJIBI OTBeZIeHO 136 "acos.
B tom uncne 68 yacos B VIII xnacce u 68 yacos B IX knacce, u3 pacuera —2 y4eOHBIX
yaca B Henento B VIII kinacce u —2 yueOHbix yaca B Henento B [X kiacce.

COILEPKAHUE U3YYAEMOI'O KYPCA

O01mas xapakTepucTHKA Y4e0HOI0 mpeaMera
Copeprxanue paboyeil mporpaMMbl CTPYKTYPUPOBAHO IO IIECTH OJIOKaM:

e MeTo/bI MO3HAHUS BEIIECTB U XUMHUYECKHX SBICHHU.

e DKCIEPUMEHTAIbHBIE OCHOBBI XUMHH;

e BemiecTBo - 3HaHUS O COCTABE U CTPOSHHUHU BEILECTB, MX BAKHEHIITHX
(GU3HYECKUX U XUMHYECKHX CBOMCTBaX, OMOJIOTNYECKOM JACHCTBHH;

e XumHuecKas peakuus - 3HaHUs 00 YCIOBUSIX, B KOTOPBIX POSBISIOTCS
XUMHYECKHE CBOMCTBA BEILIECTB, CIIOCO0AX YIPABICHUS XUMHUECKHMU
IpOLIECCaMU;

e DJeMeHTapHbIC OCHOBBI HEOPTAHHYECKON XUMHU;

e [lepBoHaYanbHBIC MPEACTABICHHUS 00 OPraHMYECKUX BEIIECTBAX;

e XUMWUS U )KU3Hb - 3HAHUS H OIIBIT MPAKTHYECKOM JISSITEIBHOCTH C BEIIECTBAMH,
KOTOpbIe HanboJiee YacTo ynoTpeOsIFoTCs B MOBCETHEBHOM JKU3HU, ITUPOKO
MCTIOJIB3YIOTCS B TPOMBILIIIEHHOCTH, CEIBCKOM XO3sIiiCTBE, Ha TPAHCHIOPTE.

COAEP KAHUE U3YYAEMOI'O KYPCA
8 KUIIACC
(2 yaca B Henelnto; Bcero 68 4acoB)

BBenenue (4 yaca)

XUMHS — HAyKa O BEIECTBAaX, UX CBOMCTBAX U MPEBPAIICHUSX.

[ToHsiTHE O XMMUYECKOM 3JIEMEHTE U (hopMax ero CymecTBOBaHHS: CBOOOIHBIX
aToMax, MPOCTHIX U CIOKHBIX BEIIECTBAX.

[IpeBpamenne BemecTB. OTIMYHME XUMHUYECKUX peaKMUil U  (U3HUECKUX
sBiIeHUN. Poib XuMuM B )KU3HH YeoBeKa. XeMopuaus u xeMohoous.

Kpatkue cBegenusi 00 MCTOpUU BO3HMKHOBEHHUS W pa3BUTHA XuMuu. [lepmon
amxumuu. [lonsitue o punocodpckom kamue. Xumust XVI B. Pazsutue xumun Ha Pycu.
Ponp oTeuecTBEHHBIX YYEHBIX B CTAHOBJIECHUU XHUMHYECKOW Hayku — paboTel M.B.
JlomonocoBa, A.M. bytneposa, J[.11. Menzeneena.

XUMHUYECcKass CHMBOJIMKA. 3HAKW XUMUYECKUX IJIEMEHTOB U MPOUCXO0XKICHUE UX
Ha3BaHuil. Xumudeckue ¢opmynsl. UHmekcsl n kodddummentsl. OTHOCUTEIbHBIC
aTOMHAs U MOJIEKYJISIpHAs Macchl. Pacuer MaccoBOM J0JIM XMMHYECKOTO JIEMEHTA 0
dbopmyIie BemecTra.

[lepuonuueckass cucrema xumuueckux i3meMeHToB J[.M. Mengeneesa, ee
CTPYKTypa: Majible U OO0JIbIIINE NEPUOIbI, TPYIIbI U MOArPYIIbI (TJIaBHASL U TOOOYHAs ).
[lepuoauyeckasi cucrema Kak CIpaBOYHOE MOcoOMe Jis MOJYyYEeHHsS CBEICHUH O
XUMUYECKUX PJIEMEHTAX.



Pacuernbie 3agaun. 1. HaxoxaeHue OTHOCUTEIBHOW MOJIEKYJISPHOW MacChl
BEIIECTBA 10 €ro XUMHUYECKO (hopmyre. 2. BpluncaeHue MacCoBOW A0 3JIEMEHTa B
BEILIECTBE 10 €T0 (hopMmyIie.

Tema 1
ATOMBI XUMHYECKHUX 3J1eMeHTOB (10 gacoB)

AToMBI Kak hopMa CYIIECTBOBAHUS XUMHUYECKUX JIeMEHTOB. OCHOBHBIE CBEICHUS
O CTpPO€HMM aTOMOB. JlOKa3aTenbCTBO CIOXHOCTA CTPOEHHS aTOMOB. OTBITHI
Peszepdopaa. [lnanerapHas Mmoienb CTpOEHUS aToOMa.

CocTaB aTOMHBIX $JIep: TPOTOHBI U HEUTPOHBI. OTHOCUTENBHAS aTOMHas Macca.
B3auMoCBs3b OHATHIN «ITPOTOHY», KHEUTPOH», KOTHOCUTEJIbHAS ATOMHAS Maccay.

N3meneHne yucia NpoOTOHOB B sJIpe aTOMa — O0OPa30BaHUE HOBBIX XUMHUYECKHX
2JIEMEHTOB.

N3menenue uyuciaa HEUTPOHOB B sJpe aroma — oOpa3oBaHWE U30TOIOB.
CoBpeMEHHOE OIpEeeICHUE TOHATUS «XUMHUYECKUU »diaeMeHT». WM30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OJIHOTO XMMHYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpoeHHUE JICKTPOHHBIX 000JI0YEK aTOMOB XUMHYECKUX IJIEMEHTOB
No 1-20 mepuoauueckoin cuctembl .M. MenzaeneeBa. IloHsitTue o 3aBEepUICHHOM U
HE3aBEPIICHHOM JICKTPOHHOM CJIOE (IHEPTETHIECKOM YPOBHE).

[lepuonuueckas cucrema XuMu4eckux 3neMeHToB .M. MenaeneeBa u ctpoeHue
aTOMOB: (PU3UYECKHI CMBICII ITOPSIKOBOIO HOMEPA JIEMEHTa, HoMepa I'PyIIibl, HOMepa
nepuo/a.

N3MeHeHne uywuciia 3JIEKTPOHOB HAa BHEIIHEM JJEKTPOHHOM YPOBHE aToma
XUMHUYECKOTO 3JIeMeHTa — 00pa3oBaHUE IMOJOXKHUTEIBHBIX U OTPUIIATEIIBHBIX HOHOB.
HNonbl, 00pa3zoBaHHBIE aTOMaMH METAUIOB W HeMeTayuioB. [IpUYMHBI H3MEHEHUS
METALTUYECKUX U HEMETANINUYECKUX CBOMCTB B MEPUOJIaX U TPyIIIaX.

O6pa3oBanne OuHApHBIX coenuHeHU. [loHsTne 00 HOHHOW CBs3U. CXEeMBI
o0pa3oBaHUs HOHHOW CBSI3H.

B3anmMoselicTBue aTOMOB XMMHYECKHX AJIEMEHTOB-HEMETANIOB MEXIy cOoOON —
oOpa3oBaHHE JIBYXaTOMHBIX MOJIEKYJ IMPOCTBHIX BellecTB. KoBajgeHTHas HemoispHas
XHUMHUYECKas CBSI3b. DIICKTPOHHBIC M CTPYKTYPHBIE (DOPMYJIHI.

B3anMoselicTBue aTOMOB XHMHUYECKHX 3JIEMEHTOB-HEMETANIOB MEXIy coOoi —
oOpa3oBanne OWHAPHBIX COCIUHCHUN HEMETAUIOB. OJEKTPOOTPHIIATEIHLHOCTb.
[ToHsiTHE O KOBAJICHTHOW MOJIIPHOM CBSI3H.

B3anMopelicTBue aTOMOB XHMHYECKHX 3JIECMEHTOB-METAJIIOB MEXAY COOOH —
o0pa3oBaHNE METAITHYCCKUX KPUCTAIOB. [IoHSITHE O METaNTMYECKOM CBSI3H.

JdeMoncTpamuu. Mojenn aTtoMOB XHMHUYECKHX 3JIEMEHTOB. llepmoandeckas
cucTtemMa XxuMudeckux sjemeHToB /(.M. Menneneena.

Tema 2
IIpocTnie BemecTBa (7 4acoB)

[TonoxeHne MeTallIOB U HEMETAJUIOB B MEPUOAUYECKON CUCTEME XUMHYECKUX
anemeHToB .M. MeHnneneeBa. BaxkHelnmune npocTele BEIMIECTBA — METAJUIBL: HKENE30,
QTIOMUHUM, KaJIbIIMA, MarHui, HaTpui, kamuid. OOmme ¢u3nyeckue CBONCTBA
METAJIOB.



Baxnelimine mnpocThle BelIeCTBA — HEMETaUIbl, OOpa30BaHHbIE ATOMAMMU
KHCJIOpOJIa, BOJIOpoJa, a3oTa, cepbl, ¢ocdopa, yriaepoma. CrnocoOHOCTH aTOMOB
XUMHUYECKUX DIIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — AJJIOTPOIIHS.
AmnotponHble Monudukanuu kuciaopoga, ¢gocdhopa u onoBa. MeTaimueckue u
HEMETAJUTMYECKHE CBOIMCTBA MPOCTHIX BemecTB. OTHOCUTENBHOCTh ACTIEHUS MPOCTHIX
BEIIECTB HAa METAJIJIBl U HEMETAJLIbI.

IloctossHHas ABoragpo. KommyectBo BemectBa. Moisb. MoisipHas Macca.
Monsipabiit 00beM ra3000pa3HBIX BemiecTB. KpaTHble e IMHUIIBI KOJIMYECTBA BEIIECTBA
— MWJUIAMOIIb M KHUJIOMOJb, MWIIUMOJSIPHAs W KHJIOMOJSPHAas MacChl BEIECTBa,
MUJUTUMOJISIPHBIN ¥ KHWJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacdetbl ¢ wucmonbp30BaHMEM TIOHSATHH «KOJIMYECTBO BEIIECTBA», «MOJISIpHAS
Maccay, «MOJISIPHBIA 00BEM Ta30By», «IIOCTOSTHHAS ABOTaIpO».

PacuerHble 3a1aun. 1. Beruucienne MOJISpHON MacChl BEMIECTB MO XUMHUYECKUM
dopmynam. 2. PacueTsl ¢ HCMIONB30BAHHEM TOHATUN «KOJHMYECTBO BEIIECTBAY,
«MOJIIpHAsT Maccay, «MOJIIPHBIA 00BEM Ta30B», «IIOCTOSTHHAST ABOTaIpO».

JMemoncTpanuu. [lonydyenue ozona. OOpasibl 6€10ro U ceporo 010Ba, 6EIoro u
kpacHoro Qocdopa. Hekoropbie MeTanasl ¥ HEMETAJUTBl KOJIMYECTBOM BemiecTBa |
MOJIb. MozieNTb MOJIIPHOTO 00beMa Ira3000pa3HbIX BEIIECTB.

Tema 3
CoeanHeHMs XUMHY€ECKHMX 3JIeMEeHTOB (12 JacoB).

Crenenp okucinenus. OmnpeneseHHe CTENEHH OKUCIEHUS DJJIEMEHTOB 10
xuMmudecko dopmyne coeannenus. CocrtaBieHue (opMmyn OMHAPHBIX COETUHEHHIH,
oOuruit croco0 ux Ha3bIBaHUS. bBUHApHBIE COEMHEHUS: OKCHUIBI, XJIOPUIBI, CYIb(OUIbI
u np. CocraBnenue ux ¢opmyn. [IpeacraButenn OKCUIIOB: BOAA, YIIEKUCTBIN ra3z u
HeranieHas U3BECTb.

[IpeacraButenu JIeTy4nx BOAOPOJAHBIX COEJUHEHUI: XJIOPOBOJIOPO U aMMHAK.

OcHoBaHMS, MX COCTaB U Ha3BaHUsA. PacTBOpMOCTh OCHOBaHUM B Bojie. Tabimia
PacTBOPUMOCTH TUAPOKCHUIOB U COJIeH B BoJie. [IpencTaBurenu mesouen: TuipOKCHIbI
HaTpusl, Kanusg W Kanblus. [loHsATHE O KauyecTBEHHBIX peakuusaix. MHAUKATOPHI.
N3MeHenune okpacku MHIUKATOPOB B IIETIOYHOU CPELIE.

Kucnotsl, ux cocraB m Ha3Bauus. Kmaccudukamus xucnor. [IpeacraBurtenu
KHUCJIOT: CEpPHas, COJIIHAsA U a30THasA. MI3MeHeHne OKpacku MHAMKATOPOB B KMCIOTHOM
cpene.

Kucnotsl, ux coctaB u Ha3Banusa. Knaccudukanus kucnot. I[lpencraBurenu KuUCIoT:
CepHasl, COJIsiHAs M a30THas1. MI3MeHeHne OKpacKu MHJIUKATOPOB B KUCIIOTHOM CpeJie.

Conu Kak NOpOW3BOAHBIE KHCIOT M OCHOBaHUM. X cocraB W Ha3BaHUS.
PactBopumocTth coneit B Bome. IlpencraBurenu coseid: xyopua HaTpus, KapOoHAT U
docdat xambIus.

AmopdHBIE U KPUCTATUTMYECKHE BEIIECTBA.

MeXMONEKYISIpHbIE B3aMMOJACHUCTBUA. THUIBI KPUCTAUIMYECKUX PELIETOK:
VMOHHAs1, aTOMHAs1, MOJIEKYJIIPHAS U METAUINYECKas. 3aBUCUMOCTb CBOKMCTB BEIIECTB OT
TUMOB KPUCTAJUIMYECKUX PEIIETOK.

BeniectBa MOJEKYJISIPHOTO U HEMOJEKYJIIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA
COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOECHUS.



Uucteie BemiecTBa M cMmecu. [lpuMepbl KUIKUX, TBEPJBIX U Ta3000pa3HbBIX
cMmeceil. CBOMCTBA YMCTHIX BENIECTB U cMeceil. Ix coctaB. MaccoBast 1 00beMHas 10U
KOMITOHEHTa CMeCH. PacueTsl, CBA3aHHBIE C UCTIOIb30BAHUEM MOHATHUS 105,

Pacuetrnsnie 3agaum. 1. Pacuer MaccoBoii U 00bEeMHOU J10J€li KOMIIOHEHTOB
CMECH BEIECTB. 2. BelunciaeHne MaccoBOW IO BELIECTBA B PACTBOPE IO U3BECTHOU
Macce€ pacTBOPEHHOI'O BEIECTBA M Macce pacTtBoputens. 3. Briuncienue macchbl
pacTBOPSIEMOr0 BEIIECTBA U PACTBOPUTEINIS, HEOOXOIMMBIX ISl MPUTOTOBJICHUS
ONPENECIICHHOW MAacChl pPacTBOpAa C H3BECTHOM MAacCOBOM JOJIEM PACTBOPEHHOIO
BEIIIECTBA.

Jemonctpamumn. OOpasibl OKCHUIOB, KUCIOT, OCHOBaHMM u cojed. Moaenu
KPUCTAJUTMYECKUX PEIIeTOK XJIOpHaa HaTpus, aiMasza, okcuaa yraepoaa (IV). B3pseis
cMecH BoJIopojia ¢ Bo3yxoM. CriocoObl pazaeneHus cmecei. JIMCTUIIISIUS BOJIBI.

JlaGoparopHbie ONBITHL. 1. 3HAKOMCTBO ¢ 00pa3llaMu BEIIECTB Pa3HbIX KJIACCOB.
2. Paznenenune cMecen.

Temad
N3menenus, npoucxoasimue ¢ Bemecrsamu (10 gacos)

[ToHsiTHE SIBIEHMI KaK M3MEHEHUM, MPOUCXOSIIMX C BellecTBaMH. SIBIeHUS,
CBSI3aHHBIE C UBMEHEHUEM KPUCTAJUIMYECKOTO CTPOCHUS BEIIECTBA MPU MTOCTOSSHHOM €T0
coctaBe, — (u3udeckue sBleHUus. DuU3NUecKue SBICHUS B XUMHH: TUCTUJUISAINA,
KPUCTAJLTU3AIIMS, BBIMTAPUBAHUE U BO3TOHKA BEIIECTB, LICHTPUYTUPOBAHUE.

SIBneHus, CBsSI3aHHBIE C H3MEHEHHEM COCTaBa BEUIECTBA, — XUMHUYECKHUE
peakuuu. [Ipu3Haku U yclioBUs MPOTEKaHUsS XUMUYEeCKUX peakiuid. [Tonstue 06 sk30-
U DHIOTEPMHUYECKHX peakiusx. Peakuuu TropeHuss Kak YacTHBIA cllydai
AK30TEPMHUYECKUX PEAKIINH, TPOTEKAIOIINX C BBIICICHUEM CBETA.

3aKOH COXpAaHEHUsI MacChl BEIIECTB. XUMHUYECKHE YpaBHEHHs. 3HAUYCHHUE
MUHACKCOB U K03 dunineHToB. CocTaBieHUE YPABHEHUN XUMUYECKUX PEAKIUH.

Pacuerbl Mo XMMUYECKHMM YypaBHEHUSIM. PellleHue 3aady Ha HaXOXKICHUE
KOJIMYECTBAa BEIECTBA, MACChl WJIM OOBEMa IMPOJIYKTAa PEAKIUU IO KOJUYECTBY
BEIIECTBA, MAacce WM O00BEMY MCXOJHOTO BellecTBa. Pacdersl ¢ UCHOJIb30BaHHEM
MOHSITHS «JOJIA»™* KOTJa MCXOIHOE BEIIECTBO [IaHO B BUJE pacTBOpa C 3aJlaHHOMN
MAaCCOBOM JI0JIEd PACTBOPEHHOI'O0 BELIECTBA WM COICPKUT OIPEACIICHHYIO OO
MIPUMECEHN.

Peakuum pazmoxenus» IloHATHE O CKOPOCTM XUMHYECKUX PEAKLIHM.
Karanusaropsl. DepMEHTHL.

Peakuum coegunenus. KartanuThueckne ¢ HEKATAIMTUYECKUE PEAKLIMH.
O6paTtumble 1 HEOOpAaTUMbIE PEAKIUU.

Peakuuu 3ameneHusi. DNEKTPOXUMUYECKUN psii HANPSDKEHUW METaIJIOB, €ro
WCMOJIB30BAHUE [JIsI MPOTHO3UPOBAHMS BO3MOXHOCTH NPOTEKAHUS PEAKIUU MEXAY
METaJUIAMHA W PACTBOPAMM KHUCJIOT. Peakuuy BBITECHEHUS OJHUX METAUIOB W3
PacTBOPOB UX COJIEM APYTMMU METAILIAMMU.

Peakuuu oOmena. Peaknuu HeWTpanu3alnuu. YCJIOBHUS NPOTEKaHUS peakiuil
oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XUMUYECKUX PEAKIUil (M0 MPU3HAKY «UHCIIO U COCTAB UCXOIHBIX BEIIIECTB
U TPOJIYKTOB pEaklMu») Ha MIpUMEpe CBOWCTB BoAbl. Peakiuus pasnoxeHus —
AJIEKTPOJN3 BOAbI. Peakiinn coe1MHEeHNsT — B3aUMOAECHCTBUE BOJIBI C OKCHIAMU METa-
J0B 1 HeMeTaiuioB. [loHsiTHe «ruapokcuapy. Peakuuu 3aMmenieHns — B3aUMOJECHUCTBUE



BOJABI C IIETOYHBIMU W MIEIIOYHO3EMENbHBIMU MeTaiamu. Peakmmm oOmena (Ha
pUMeEpEe TUAPOIN3a CyIb(puaa amoMUHNAS U KapOuaa KaubLus).

PacuerHble 3agaun. 1. Beruncinenne mo XMMHUYECKHM YPaBHEHHUSM MacChl WJIH
KOJIMYECTBAa BELIECTBA MO M3BECTHOW Macce WM KOJMYECTBY BEIECTBA OJIHOTO M3
BCTYMAIOMINX B PEAKIHIO BEIIECTB WM MPOAYKTOB peakiuu. 2. BeruucieHne maccol
(KonM4ecTBa BEIIECTBA, 00beMa) MPOAYKTa PEAKIIMH, €CIIM U3BECTHA Macca UCXOTHOTO
BEIECTBA, COJEPXKAIIETr0 OINPEACICHHYI0 N0dK0 npumeceil. 3. Brpruucienne Macchbl
(konn4ecTBa BellecTBa, 00beMa) MPOIyKTa peakiuu, eClu U3BECTHA Macca pacTBopa U
MaccoBasi J10Ji1 paCTBOPEHHOT'O BELIECTBA.

JemoncTpauuu. [Ipumepsl pusnueckux siBICHUMN: a) TUIaBieHue napaduna; 0)
BO3TOHKA MOJla WM OCH30MHON KHUCIIOTHI; B) paCTBOpPEHHE TMEpPMaH-rauaTta Kajus; T)
g dy3us AYIMHUCTHIX BEIIECTB C TOPSIICH JTaMIOYKWA HakanuBaHus. [Ipumepsl Xu-
MUYECKUX SIBJICHUI: a) ropeHue marHus, docdopa; 0) B3auMOIEHCTBHUE COJISTHOU
KUCJIOTBI C MpaMOpOM WM MeJoM; B) moiydeHwe ruapokcuaa wmemam (I1); 1)
pPacTBOpPEHHUE MOITYUYEHHOTO THIPOKCUIA B KMCIOTaX; /1) B3AMMOJEHCTBUE OKCHIa MEJIU
(IT) ¢ cepHO#l KUCIIOTOW TpHU HArpeBaHWU; €) pa3jOXKEHHE MEepMaHraHaTa Kallus; XK)
B3aMMOJIECTBHE pa30aBICHHBIX KUCIOT ¢ METaNIaMU; 3) Pa3ioKEeHHUe MEPOKCHIA BO-
J0pO/1a; W) AJIEKTPOJIHU3 BOBI.

JlaGopaTopHbie onbIThI. 3. CpaBHEHHE CKOPOCTH UCTIAPSHISI BOABI M CIIUPTA T10
MCYE3HOBEHUIO UX Karelb Ha QuibTpoBaibHOM Oymare. 4. OKUCIIeHHE MeU B IJIAMEHU
CIOUPTOBKU WM ropenku. 5. [TomyTHeHHE M3BECTKOBOW BOJbI OT BBIIBIXa€MOIO YT-
Jekucaoro raza. 6. [logyuenue yriekucioro raza B3auMoACHCTBUEM COMIbI U KHCIIOTHI.
7. 3amenienue meau B pactsope xinopuaa meau (I1) sxenezom.

Tema 5

IpakTukym Ne 1

IIpocTeiinue onepanum ¢ BemecTBOM (5 ¥acos)

1. IlpaBuna TeXHUKH 0E30MACHOCTH MpH paboTe B XUMHYECKOM KabuwHeTe. IIprembl
oOpaireHust ¢ J1abopaTOpHBIM 00OpYJAOBaHWEM W HarpeBaTeIbHBIMU TpuOOpamMu. 2.
N3ydenue cTpoeHus MiIaMeHu CIUPTOBKU. 3. Buasl xuMmudeckux peakuuid. 4. [Ipusnaku
XUMHUYECKHUX peakuuu. 5. [IpurorosiieHrne pactBopa caxapa v ONpeaeIeHUe MacCOBOU
JIOJIU €r0 B PaCTBOPE.

(ITpumeyanue: B HENSIX JYYIIEr0 YCBOEHUSI MaTepHUaia NpeIblAyluX TEM
MpaKkTUYECKUE PadOTHI MPOBOAATCS Cpa3y MOCIE U3YUEHHUs MaTepHraa).

Temab
PacTrBopenue. PacTBopbl. CBOICTBa PacTBOPOB 3JIEKTPOJIUTOB (18 uacos)

PactBopenne kak Quinko-xumuyeckuii mnpouecc. lloHatue o ruaparax u
Kpuctamoruaparax. PactBopumocTts. KpuBble pacTBOPUMOCTH Kak  MOJEIb
3aBUCUMOCTH PAacCTBOPUMOCTH TBEPAbIX BELIECTB OT TemmepaTypbl. HaceimieHHbIE,
HEHACBIIICHHBIE U TEPECHIINICHHBIE PACTBOPBL. 3HAYEHUE PACTBOPOB I MPUPOIBI U
CEIIbCKOTO XO35IMCTBA.

[lonsiTue 00  DJIEKTPOJUTHYUECKON  JIHUCCOLMAIMHU.  DIJEKTPOJUTHl U
HEJJICKTPOJIMTh. MeEXaHu3M JHCCOLUMALMUA JJIEKTPOJIUTOB C Pa3IUYHBIM THUIIOM
XUMUYecKon cBsizu. CTeneHb AEeKTPOIUTHUYECKON Auccouuanvu. CUibHbIEe U cladbie
3JEKTPOJIUTBHI.



OCHOBHBIE TIOJIOKEHUSI TEOPUU DICKTPOJUTHUYECKON auccoruannu. HoHHbIE
ypaBHEHHUSI peakinil. Y cIOBUS MPOTEKAHUSI PEAKIIMU 0OMEHA MEX Iy DJIEKTPOJIUTAMU J10
KOHI[A B CB€TE€ HOHHBIX MPEJICTABICHUM.

Knaccuduxanys MOHOB U UX CBOWCTBA.

Kucnotsl, ux knaccudukamnus. J(uccoumarusi KUCIOT U UX CBOMCTBAa B CBETE
TEOPUU DJIEKTPOJUTHUYECKON THUCCOIMAlU. MOJNEKYISIpHbBIE U HOHHBIE YpPaBHEHUS
peakiuil KUCIOoT. B3anMmonencTBue KUCIOT ¢ METALUIAMH. DJIEKTPOXUMHUYECKHUN Pl
HANPSDKEHUW  METAUIOB.  B3aMMOIENCTBHE  KHCIOT C  OKCHJAAMU  METaJUIOB.
B3aumopenicTBue KUCIOT ¢ OCHOBAaHUSAMM — peakuus HeuTpanusanuu. Bzaumonen-
CTBUE KHUCIOT C coisiMu. Vcmonb3oBaHue TaOJNUIBI  PACTBOPUMOCTH IS
XapaKkTEePUCTUKU XUMUYECKUX CBOMCTB KUCJIIOT.

OcHoBanus, ux knaccudukarus. J(ucconuarus OCHOBaAaHUM M UX CBOMCTBa B
CBETE TEOPUM DIIEKTPOJUTUUYECKOW JUCCOUMAlMU. B3anmMoaencTBue OCHOBaHUW C
KUCIIOTAaMU, KHUCJIOTHBIMM OKCHJIaMH U  cojissiMu. lcmosnb3oBaHue — TaOJMIIBI
pPacTBOPUMOCTHU ISl XapaKTEPUCTUKHA XUMUUYECKHUX CBOMCTB OCHOBaHUMU. PasznoxxeHue
HEpPACTBOPUMBIX OCHOBAHUM MPU HATPEBAHUMU.

Conu, ux knaccudukanus U AUCCOIMAIINS PAa3TUYHBIX TUIIOB cojiei. CBoiCTBa
COJIEW B CBETE TECOPUM DIICKTPOJIUTHUYECKOW JUccouHanuu. B3zaumonencTBue coyien ¢
MeTaJJIaMU, YCJIOBHS MPOTEKAHUS TUX peakuid. B3anMmoneiicTBue cosieil ¢ KucaoTaMu,
OCHOBaHUSMH U  coyisiMd. Vcmonb3oBaHME  TaOJUIBI  PACTBOPUMOCTU IS
XapaKTEPUCTUKU XUMUYECKUX CBOICTB COJEH.

O6oOmenne cBeneHU 00 OKcHUIAx, WX KiIacCUPUKAIUU W XUMHUYECKUX
CBOMCTBAaX.

I'eneTnyeckne psAabpl METANIOB U HEMETAUIOB. ['eHeTHdeckasl CBSI3b MEXKIY
KJIACCAMU HEOPTraHUYECKUX BELIECTB.

OKHMCIHUTENBHO-BOCCTAHOBUTEbHBIE peakni. OKUCIUTENb U BOCCTAHOBUTEIID,
OKHUCJIEHUE U BOCCTAHOBJIEHUE.

Peakiium moHHOro OOMEHa M OKHCIWUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
CocraBiieHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA METOJ0M
AJICKTPOHHOTO OajaHca.

CBoiicTBa NPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJJIOB, KUCJIOT U COJIEN B CBETE
MPEACTaBICHUN 00 OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCAX.

JdemoncTpanuu. VcnbiTaHue BEMIECTB U UX PACTBOPOB Ha AJIEKTPOIPOBOIHOCT.
JIBU)KEHHE  OKpAIIEHHBIX MOHOB B JJIEKTPUYECKOM  TMOJE€.  3aBUCUMOCTH
3JIEKTPOIPOBOJHOCTH YKCYCHOW KHCJIOTBHI OT KOHLIEHTpAalMu. B3anmMoaencTBue MuHKa
Cc cepoil, constHOM KucnoToil, xsopugom Menu (II). 'openne maruus. Bzanmoaericteue
XJIOPHOW M CEPOBOAOPOTHON BOJBI.

JlaGopaTopHuble onbIThl. 8. Peaknumu, xapaktepHble MJII PacTBOPOB KHUCIOT
(consHo¥t wmmm cepHoit). 9. Peakuwmwu, XapakTepHbIC IS PACTBOPOB MIENOYEH
(runpoxcunoB Hatpus wnu kanus). 10. IlomyueHue u cBOHCTBAa HEPACTBOPUMOTO
ocHoBaHusA, Hanmpumep ruapokcuaa menu (II). 11. Peakuum, xapakTepHble AJis
pacTBOpoB conelt (Hampumep, aisa ximopuaa meau (I1). 12. Peaknum, xapakTepHbie s
OCHOBHBIX OKCUJOB (Hampumep, Ajisi okcuaa Kaibius). 13. Peakiuu, xapakTepHbie AJis

KHUCJIOTHBIX OKCUJIOB (HAIpuMep, JUIsl yTIEKUCIIOro rasa).

Tema?7



IIpakTukym Ne 2

CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (2 uaca)

6. CBOICTBA KMCIIOT, OCHOBAHUM, OKCUJIOB U COJIEH. 7. PellieHne sKkCnepuMeHTaIbHbIX
3aJ1a4.

(ITpumeyanue: B HeNSX TYYIIETO YCBOSHUSI MaTepHUaia NpeIbAyluX TEM
MPaKTUYECKHE Pa0OTHI MPOBOASTCS Cpasdy MOCIe U3yUeHUs] MaTepuania).

COILEPKAHUE N3YYAEMOI'O KYPCA
9 KITIACC
OBILIAA XUMUA

(2 yaca B HezelO; BCero 68 4acon)

IMoBTOpEeHNEe OCHOBHBIX BOMPOCOB Kypca 8 Ki1acca u BBeieHne B Kype 9 kiacca (6
yacos)

XapakTepucTUKa 3JIEMEHTA IO €ro MOJIOXKEHUID B MEPUOJIMUYECKONM CHUCTEME
xummuueckux ayemeHToB 1. . MenaeneeBa. CBolcTBa OKCHI0B, KUCJIOT, OCHOBAaHUHN U
CoJIEll B CBETE TEOPUM DJICKTPOIUTUUECKON AUCCOLMAIMUA U MPOILIECCOB OKUCICHMS -
BOCCTaHOBJICHUS. ['eHeTHUUeCcKue psbl MeTallJla U HEMeTaslia.

[TonsiTue o mepexonHbix 23eMeHTax. AmdorepHocTh. ['eHeTHyeckuit psia
MIEPEXOTHOTO JIEMEHTA.

[lepnoanuueckuii 3aKOH U MEPUOAUYECKAS CUCTEMA XUMHUUYECKUX 31eMeHTOB []. .
MeHneneeBa B CBETE yUEHHS O CTPOCHUHU aToma. X 3HaueHue.

JlaGoparopusblii onbIT. 1. [lonydyeHue rupokcua MUHKA U UCCIIEIOBAaHUE €T0

CBOICTB.

Temal
Metamasl (15 uacos)

[TonmoxxeHnre MeTaJuIOB B MEPUOJUYECKON CUCTEME XUMUYECKUX d1eMeHTOB /1. .
MengeneeBa. MeTtainueckas KpUCTAUIMYECKAas peHIeTka W MeTajuIMdecKas
xuMudeckas cBsa3b. O0mue pusznyeckue cBoiicTBa MetamuioB. CruiaBbl, UX CBOMCTBA U
3HAYCHHUE. XUMHUYECKHUE CBOMCTBaA METAJLIOB KakK BOCCTaHOBHUTEIICH.
DJIEKTPOXUMUYECKUIM PAJl HaNpsDKEHUM METAUIOB M €ro  HMCIOJIb30BaHME IS
XapaKTEePUCTUKA XMMUUYECKUX CBOMCTB KOHKPETHBIX MeTaJIOB. CIIOCOOBI MOTyYCHUS
METaJUIOB: MHUPO-, TUIAPO- U IJIEKTpoMeTautyprusa. Koppo3uss MeTasioB U CIOCOOBI
OOpBOBI C HEH.

OO0mrast XxapakTepuCTHKA IIETOYHBIX MeTa/uioB. Metamisl B mpupoae. OO6miue
criocoOpl ux monydeHus. CrtpoeHme aromoB. Illenounple MeTamiasl — TPOCTHIC
BEIIECTBA, WX (UIMYECCKHE W XHMHYCCKHE CBOMCTBa. BakHeHme coeaumHCHUS
IIEJIOYHBIX METAJNIOB — OKCHJBI, THAPOKCHUABI W COJU (XIOPHABI, KapOOHATHI,
Cynb(haThbl, HUTPATHI), X CBOMCTBA M MPUMEHEHUE B HAPOAHOM X03stiicTBe. Kanmiinpie
ya0OpeHus.

OO6m1as xapakTepuCcTUKa 3JEMEHTOB riaaBHoW noArpynmsl 11 rpynmner. Ctpoenue
atomoB. lllenoyHo3eMenbHBIE METaIbl — IMPOCTHIE BEIIECTBA, MX (PU3UUYECKHUE U
XHUMHYECKHE CBOMCTBA. BakHellne COeIMHEHHS IICJIOYHO3EMEIbHBIX METAJIOB —



OKCHJbI, THIIPOKCUBI U COJH (XJIOPUJIbI, KApOOHATHI, HUTPATHI, CyJIb(aThl U GochaThl),
UX CBOWCTBA U IPUMEHEHUE B HAPOJHOM XO35HCTBE.

Amtomunuii. CTpoeHue atoma, GU3MYECKHEe U XUMHUYECKHE CBOMCTBA MPOCTOIO
BemecTBa. CoeIMHEHUS AIIOMUHUS — OKCHJI U TUIPOKCHU, UX aM(POTEPHBIA XapakTep.
Baxuenmue conu amomunus. [IpuMeHenne antoMUHNS U €10 COSAUHEHUN.

Kenezo. CtpoeHnue aroma, (U3MYECKHUE M XUMHYECKHE CBOWCTBA MPOCTOTO
BemecTBa. I'enetnueckue pagsl Fe?* u Fe*. Kauectsennsle peakuuu Ha Fe?* u Fe”,
Baxsneimue cons xkeneza. 3HaUCHHE JKelle3a, €ro COeIMHEHUH U CIIABOB B IIPUPOJIE U
HapOJHOM XO3SHICTBE.

JemoncTpanuu. OOpa3ubl IMIETOYHBIX M LIEJIOYHO3EMEIbHBIX METAIIIOB.
O6pasupl cmnaBoB. BzaumoneiictBue Hatpus, Jutuss W kampuust € BOJOM.
B3anmopeiicTBue Hatpus M MarHus ¢ KUCIOpoAOM. B3anmoneicTBue METAIOB C
HeMetaiiamu. [lonydenue runpokcunon xenesa (I11) u (111).

JlaGopaTtopHble onbIThl. 2. O3HakomiieHHE ¢ oOOpa3laMH MeETajIoB. 3.
B3anmopelicTBue MeETayuioB € pacTBOpaMM KHUCIOT U cojied. 4. O3HaKOMIIEHHE C
oOpa3laMu MPUPOTHBIX COSAUHEHUI: a) HaTpUs; 0) KaJIbILIMs; B) AIFOMUHUS; T) Keesa.
5. Ilomy4yeHue rugpoKCuaa AIFOMUHUS U €r0 B3aUMOJAEHCTBHUE C PaCTBOPAMH KHUCIIOT U
menoueil. 6. KauecTBeHHble peakiuu Ha MOHBI Fe2* n Fe3",

Tema?2

IpakTukym Ne 1

CroiicTBa MeTaJIJIOB U X coenHennii (3 waca)

1. OcymiecTBieHne ENOYKH XMMHUYECKUX TpeBpaiieHuii metayioB. 2. [lomyuenue u
CBOICTBa coeAuHeHU MeTauioB. 3. PeleHue sKcHepuMEHTaNbHBIX 3ajad Ha
pacno3HaBaHUe U MOJIyYeHUE BEIIECTB.

Tema3l
Hemeranusl (23 uaca)

OO6mast XxapakTepUCTHKA HEMETAIIIOB: MOJIOKEHUE B Tepuoandeckon cucteme /1.
N. MenneneeBa, 0COOEHHOCTH CTPOCHHUS aTOMOB, AJIEKTPOOTPUIIATEIBHOCTh KaK Mepa
«HEMETAJUIMYHOCTH», PAJ 3JIEKTPOOTPULIATENIbHOCTH. Kpucramindeckoe CTpoeHUe
HEMETAJJIOB — MPOCTHIX BelecTB. AimoTponus. duznueckue cBONCTBA HEMETAILIOB.
OTHOCUTENBHOCTD MOHATHI «METAILID, «KHEMETAILI.

Bopopoa. [Tonoxenne B mepuogudeCcKor CUCTEME XUMHUYECKUX 3eMeHTOB /1. H.
MenneneeBa. CtpoeHue aromMa W MoJIeKysbl. DU3NYECKHE U XUMUYECKHUE CBOMCTBA
BOJIOPOJA, €r0 MOJIyYEHUE U IPUMEHEHHE.

O6mras xapaktepuctrka raisoreHoB. CTpoeHue atoMoB. [IpocTeie BemecTBa, ux
¢usnueckne © XuMUUYeckne cBoicTBa. (OCHOBHBICE COCAMHEHHUS TaJOTE€HOB
(ra;moreHoBOIOPO/Ibl U TaJOTE€HU/IbI), UX CBOMCcTBa. KauecTBeHHas peakius Ha XJI0PpUA-
noH. KpaTtkue cBenenus o xjope, 6pome, prope u none. [I[pumenenne rajoreHoB U UX
COEMHEHUI B HAPOJHOM XO3MCTBE.

Cepa. CtpoeHue aromMa, aljiOTpOIHUs, CBONCTBA W NMPUMEHEHUE POMOUYECKOM
ceppl. Oxcuasl cepbl (IV) u (VI), ux mnomydeHuwe, CBOWCTBA M TMPUMEHEHHUE.
CepoBonopoaHas U cepHUcTast KUCIOThL. CepHas KUCIIOTa U €€ COJIU, UX IPUMEHEHUE B
HapoaHOM Xxo3siicTBe. KauecTBeHHas peakuus Ha Cylb(aT-uoH.

A3ot. CTpoeHHe atoMa W MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BellecTBa. AMMHUAK,
CTpOEHHE, CBOWCTBA, NMOJydYeHUE W NpuMmeHeHue. Coau aMMOHMS, MX CBOMCTBA WU



npumenenue. Oxcunbl azota (II) u (IV). A3oTHas kucnora, ee CBOMCTBa U IPUMEHEHHUE.
HuTparsl 1 HUTPUTHL, TPOOJIEMA UX COJIEPKAHUS B CENBCKOXO3SIMCTBEHHOM MPOIYKLIUH.
A3oTHBIE Y100pEHus.

®ocdop. CtpoeHue aToma, aAJIIOTPOIUS, CBOMCTBA 0eNoro U KpacHoro gocdopa,
ux npumeHeHue. OcHoBHblE coenuHeHus: okcunl ¢ocdopa (V), oprodochopnas
kuciora u pocdatel. DocopHbie ynoOpeHus.

VYrnepon. CtpoeHue aToma, auIOTPONHS, CBOMCTBA aJZIOTPOITHBIX MOAU(DUKALINH,
npumenenue. Oxcunael yraepoaa (I1) u (IV), ux cBolictBa u npumenenue. KauectBeHHast
peakiusi Ha yriaekuciablid ra3. KapOoHaTel: KanmblMT, coia, MOTall, UX 3HAYCHHUE B
MIPUPO/JIE U KU3HU YesioBeka. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemnuii. CtpoeHue atoma, KpUCTAUIMYECKHM KPEMHUMW, €ro CBOWCTBA H
npumenenue. Okcua kpemuus (IV), ero mpupogHbie pa3sHOBHUAHOCTH. CHIIMKATHI.
3HaYeHHUE COCIMHEHUN KPEMHUS B )KUBOM M HEXHUBOM npupo/ie. [lonsaTre o cunmkaTHon
MPOMBIIIEHHOCTH.

JemoncTpamun. OOpa3iipl TaIoreHOB — MPOCTHIX BelecTB. B3aumoseicTeue
rajoreHoB C HaTpueM, allOMUHUEM. BpITeCHeHHE XJI0opoM OpoMa WM HOja U3
PacTBOPOB UX COJIEH.

B3anmopeiicTBue cepsl ¢ METANIaMH, BOJAOPOJAOM M KHCIIOPOJIOM.

B3aumonencTBre KOHIEHTPUPOBAHHOM a30THOW KUCIOTHI C MEJBIO.

[TornomieHue yriemM pacTBOPEHHBIX BEIIECTB MJIM ra3oB. BoccTaHoBIeHUE MeaU
u3 ee okcuaa yriem. OOpasibl NMPUPOJHBIX COEIWHEHUN Xiopa, cepbl, (ocdopa,
yraepoaa, kpemHus. OOpasipl BaXHEWIIUX MJIsi HAPOJHOTO XO3sHCTBa Cylb(aTos,
HUTpPATOB, KapOoHaTOB, (hochaToB. OOpa3Ibl CTEKIIA, KEPAMUKH, IIEMEHTA.

JlabopaTopHble onbiThl. 7. KauecTBeHHas peakuus Ha XJIOPUI-HOH. 8.
KauectBennas peakius Ha cynbdar-uoH. 9. Pacno3naBanue coneit ammonus. 10.
[TonyueHnue yriekucioro rasa u ero pacrnozHaBanue. 1. KauecTBeHHas peakuusi Ha
kapOoHaT-uoH. 12. O3HaKOMJICHHE C PUPOJHBIMU cuiukaTamMu. 13. O3HaKOMIIEHUE C
MPOAYKIMEN CHIIMKATHOW TPOMBILIIJICHHOCTH.

Tema4d

IpakTukym Ne 2

CaoiicTBa HEMeTAJJIOB M X COeUHeHUil (3 yaca)

4. Peniennie s3KkciepuMEHTaIbHbIX 3a1a4 1o TeMe «lloarpynna kucinopoga». 5. Pemenue
AKCHEPUMEHTAIbHBIX 3a1a4 1o TeMme «I[loarpynmsl azota u yriaepoaa». 6. [lonyuenue,
coOupaHue U paclio3HaBaHUE Ta30B.

(ITpumeyanue: B HENSIX JYYIIET0 YCBOEHUSI MaTepHUaia NpeIblAyluX TeEM
MpaKTUYECKUE PabOThI MPOBOSATCS Cpa3y Mocie U3yUYEHHs MaTepuania).

Temal
O0001meHnne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOI IIKOJBI (9 uacos)

DU3NYECKUN CMBICH MTOPSAAKOBOIO HOMEPA JIEMEHTA B IEPUOAUYECKON CUCTEME
xumuueckux siemeHToB J[. M. MenaeneeBa, HOMEpOB Mepuoja W Tpynmbl. 3a-
KOHOMEPHOCTH H3MEHEHHUSI CBOMCTB 3JIEMEHTOB M HMX COCJWHEHUW B MEPUOAAX U
rpynmnax B CBETE€ IMPEIACTABICHUM O CTPOCHUUM AaTOMOB DJJIEMEHTOB. 3HAUYECHHUE
MEPUOIUYECKOT0 3aKOHA.

TUrbl XUMHUYECKUX CBA3E€H M THUIIBI KPUCTAJUIMYECKUX PElETOK. B3anmocBsa3b
CTPOCHMS M CBOWMCTB BEILIECTB.



Knaccudukanuss XuMUYECKUX PEAKIHMid MO Pa3IUYHbIM MpU3HAKaM (YUCIO U
COCTaB Pearupyrommnx 1 00pa3yoluxcs BeIecTB; TemoBoi 3 (PeKT; nCroap30BaHue
KaTajau3aTropa; HalpaBJICHUE; U3MEHEHUE CTENIEHEH OKUCIICHHS aTOMOB).

[IpocThie U CclOXHBIE BellecTBa. MeTamuibl U HeMeTalIbl. ['eHeTuueckue psibl
MeTajla, HEMeTaula U mnepexogHoro meramwia. Okcuabl (OCHOBHBIE, aM(pOTEpHbIE U
KHUCIIOTHBIE), TUAPOKCUBI (OCHOBaHUS, aM()OTEPHBIE TUAPOKCUIBI U KUCIOTHI) U COJIU:
cocTaB, Kiaccupukauusg M 0O0IIMe XUMUYECKHE CBOMCTBA B CBETE TEOPUU
ANEKTPOIUTUYECKON JIUCCOLMALMM W TPEACTaBIEHUH O TMpoleccax OKUCIEHUs -
BOCCTaHOBJICHHSI.

Tema 6
Opranuydeckue coequHenns (9 uacos)

BemiectBa opraHmueckue W HEOPraHUYECKHUE, OTHOCUTEIIBHOCTh MOHSTHUS
«opraHudeckue BemiecTBay. [IpuyuHBI MHOTO0Opa3us OPraHUYECKUX COEJIMHEHUM.
XHUMHUYECKOE CTPOCHUE OPraHUYECKUX COCAMHEHHI. MOJIEKYISIpHBIE U CTPYKTYPHBIE
(dbopMyJbl OpraHuYECKUX BEIIECTB.

MertaH u 3TaH: CTpoeHuEe MOJIeKyJ. ['opeHue MeTaHa u 3TaHa. JleruapupoBanue
sraHa. [ I[pumenenue meraHa.

XUMHYECKOE CTPOCHUE MOJIEKYJIbI dTHiEHA. J[BOWHas cBA3b. B3aumopernctue
3TUJICHA C BOJOM. Peakiinu nonuMepusaiuu dtuiieHa. [{onu3TuiaeH u ero 3HaueHue.

[lonsiTHE O NpenenpbHbIX OJHOATOMHBIX CHUPTaX Ha MNpPHUMEpPAX METaHoda U
sTaHosa. TpexaToOMHBIN CIUPT — [IIULEPHUH.

[lonsitTue 00 anmpaerumax Ha MpUMEPE YKCYCHOro ampaeruna. OKHUCIIEHHE
anbJETHIa B KUCIIOTY.

OnHOOCHOBHBIE TIpeneNibHbIe KapOOHOBBIE KHUCJIOTHI Ha TMPUMEpPE YKCYCHOM
kuciioTel. Ee cBoiicTBa M mpuMeHeHne. CTeapuHOBas KUCJIOTa KaK MPEICTABUTEIb
KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakiuu stepudukanuu 1 MOHITHE O CIOXKHBIX dupax. Kupbl Kak CIOXKHBIE
3(UpPHI MIHUIEPUHA U KUPHBIX KUCIIOT.

[TonsiTue 06 amMmuHoKHCIOTaX. Peakinu monukoHaeHcauu. benku, ux crpoeHue
¥ OMOJIOTHYECKasl POJIb.

[Tonsitue 06 yraneBomax. ['mroko3a, ee cBoicTBa W 3HaueHue. Kpaxman wu
EJUTI0NI032a (B CPaBHEHUH ), UX OMOJIOTHYECKast POIb.

JdemoncTpanuu. Mojgenn MOJIEKyl MeTaHa U JIPYyTUX YIJIEBOJOPOAOB.
BzaumoneiictBue sTHieHa ¢ OpOMHOW BOJIOW M PacTBOPOM II€pMaHTaHATa Kajus.
OO6pa3iel 9TaHoNa u raulepuna. KayectBeHHas peakiysi HA MHOTOATOMHBIE CITAPTHI.
[Tomydyenue ykcycHOATHIIOBOTO ddupa. OMbuieHne xupa. B3anMoaeiicTBre TIIIOKO3BI ¢
aMMHUa4YHBIM PacTBOPOM OKcuzaa cepedpa. KauectBennas peakuusi Ha kpaxmain. Jloka-
3aTeNbCTBO HAMMUMS (DYHKIIMOHAIBHBIX TPYIIT B PacTBOpax aMUHOKHUCIOT. ['opeHue
0enKoB (IIepCTH WM NTHYBKUX TIEpheB). [[BeTHBIE peakiu OEIKOB.

JlaboparopHble onbIThl. 14. M3roToBIeHNnE MOAENN MOJIEKYJIbI TIIALIEpUHA. 16.
BzaumopeiictBue rmoko3bl ¢ ruapokcuaom Menu (ll1) Oe3 nHarpeBaHuss u mnpu
HarpeBaHud. 17. BzanmopaencTBue kpaxmala ¢ HOJA0M.



TPEBOBAHMUS K YPOBHIO HIOAT'OTOBKHU BBIITYCKHHUKOB
OCHOBHOMH HIKOJIBI

B pe3ynbprare n3ydyeHus XMuMHUM B OCHOBHOM IIKOJIE YYEHUK JIOJIKEH
3HATH / IOHUMATD

BaxHeHe xumuueckue nousatus: [Ipenmer xumun. MeToibl TO3HAHUS B XUMUU:
HaOJI0JICHUE, JKCIEPUMEHT, u3MepeHue. VICTOUYHMKH XUMHUUYECKON WHQpOpMAIIUU:
XUMHYECKas aureparypa, UHTepHerT.

Uuctele BemecTBa U cmecu. Ounctka BemecTB. [IpocThie U CIOXKHBIE BENIECTBA.
Mertamibl 1 HEMETAUIbl. XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa. 3HAKH XUMHUYECKUX
AJIEMEHTOB. XuMuueckas (opmyna. BaleHTHOCTP XMMHUYECKUX  DJIEMEHTOB.
Cocrasnienre HopMyn OMHAPHBIX COCIMHEHUHN MO BAJCHTHOCTH aTOMOB XHMHYECKUX
3JIEMEHTOB M ONPEACICHUE BAJCHTHOCTH AaTOMOB XHUMHYECKUX DJIEMEHTOB IO
dbopmynam OuHapHbIX coeauHeHui. OTHOCHUTENbHAsT aTOMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJIIpHAsi Macca.

du3nYecKue ABJICHUS U XUMUYECKUE peakiuu. [[pu3Haku 1 ycioBus NPOTEKAHUS
XUMHUYECKHX PEAKIUii. 3aKOH COXPAHEHUS MAacCChl BEIIECTB MPU XUMUYECKUX PEAKIIUSIX.
XUMUYECKUE YPABHEHHUS.

OCHOBHBIE KJIaCChl HEOPTAHUYECKUX cOoeIMHEHN. HOMeHKkIaTypa HeopraHu4eckux
BemecTB. Okcuapl. OKCHIbI METAIIIIOB U HeMeTauioB. Boaa. OuncTtka Boabl. Adpanus
BoAbl. B3ammopelicTBue BOABI C OKCHUAAMU METAJUIOB U HEMETAIOB. KuCIOTHI,
KJIaccuuKals U CBOWCTBA: B3aUMOJECHCTBUE C METaJIaMU, OKCHUAAMH METAJLJIOB.
OcHoBanus, kiaccudukanusi 1 CBOWCTBA: B3aUMOJIEHCTBUE C OKCHJIaMH HEMETAJJIOB,
kucnoramu. AMporepHocTh. KucnoTHO-ocHOBHBIE HHAUKATOPBL. Comnu. CpeHue cou.
B3anmopeiictBue coneil ¢ MeTalulaMH, KuclioTaMu, Iuenodamu. CBsi3b MEXIy
OCHOBHBIMH KJIACCAMU HEOPTaHMYECKUX COEANHEHU.

IlepBoHauanbHblE TPEACTABICHUS O €CTECTBEHHBIX CEMEHCTBax (rpymnmnax)
XUMUYECKUX JIEMEHTOB: IIEJIOYHBIE METAJUIbI, FAJIOTEHBI.

Ilepuoanyecknii 3aKOH W TEPUOJIMYECKAs CHCTEMAa XUMHUYECKUX BJIEMEHTOB
1. 1. MenneneeBa. CTpoeHHE BEUIECTBA

[lepuoanyeckuii 3akoH. VIcTOpUsA OTKPBITUS MEPUOJUYECKOTO 3aKOHA. 3HAUCHHE
MIEPUOIUYECKOI0 3aKOHA JJIs1 Pa3BUTHUS HAYKHU.

[lepronuueckas cucTemMa Kak €CTeCTBEHHOHAy4YHas KiIacCU(UKAIMSI XUMHYIESCKUX
aneMeHToB. TabnmuyHas Qopma TpencTaBieHUs KIAaCCU(MUKAIMU XUMUYECKUX
anemeHToB. CTpykTypa Tabmuimbsl «llepuoamueckas cucteMa XUMUYECKUX SJIEMEHTOB
. 1. MenneneeBa». @U3NUECKUN CMBICH MOPSAKOBOrO (ATOMHOI0) HOMEpa, HOMEpa
repuoja U Homepa rpynimsl (151 37IEMEHTOB A-rpymnmn).

Crpoenue aToma: siApo U 3JEKTpoHHAs 000s10uKa. COCTaB aTOMHBIX SIAEP: MPOTOHBI
u HeuTpoHsl. M3oTombl. 3apsij aTOMHOrO siipa, MacCOBOE YMCIIO M OTHOCUTEIbHAs
aTOMHasi Macca. DJIEKTPOHHAs 000JI0UKa aTOMa. DIIEKTPOHHBIC CIION AaTOMOB JIEMEHTOB
MAaJIBIX IEPUOOB.

XHUMUYECKas CB3b. DIEKTPOOTPULATEIIBHOCTh aTOMOB. KOBanieHTHas1 HenoJisipHas
Y MOJISIpHAs CBsi3b. IOHHAS CBSI3b. BAJIGHTHOCTD, CTENEHb OKUCIICHUS, 3aps] HOHA.

MHoroo0pa3ue XUMHYECKUX PeakIni

Knaccudpukanusa XuMHUUECKUX peaKUUW: peaKuud COCAUHEHUS, Ppa3JI0KEHUS,
3aMenieHns, OOMeHa, 9SK30TepPMUYECKHE, DSHJIOTEPMUUYECKUE, OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHbIE, HEOOPATUMBbIE, 00pATUMBIE.




PacTBophl. DnekTponuTuyueckas AUCCOUUANMA. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
Katnons!l u annonsl. J{ucconuanus coiei, KUCIOT U OCHOBAHUN B BOJHBIX PACTBOpaX.
Peakiiuu noHHOrO OOMEHa B pacCTBOPaX AJAEKTPOIUTOB.

MHuoroo0Opa3ue BenecTs

OO6m1as xapakTepucTHKa HEMETAJIOB Ha OCHOBE UX TMOJ0XEHUS B MEPUOTUUECKOM
cucTeMe. 3aKOHOMEPHOCTH M3MEHEHUs (U3UYECKHMX M XUMHYECKUX CBOMCTB
HEMETAJNIOB — MPOCTHIX BELIECTB, UX BOJOPOJIHBIX COCAUHEHUN, BBICIINX OKCUIIOB U
KUCIIOPOACOAEPKAIMX KACIOT HAa PUMEPE DIIEMEHTOB BTOPOT'0 U TPETHETO MEPUOIOB.

OO6m1as XxapakTepUCTUKa METAVIOB Ha OCHOBE HX TMOJIOKEHHUS B MEPUOIAYECKOM
cucreMe. 3aKOHOMEPHOCTU U3MEHEHUS (PU3UUECKUX U XUMUUECKUX CBOMCTB METaJIIOB
— TPOCTHIX BEUIECTB, UX OKCUAOB U TUAPOKCUIOB HA IIPUMEPE DIIEMEHTOB BTOPOTO U
TPETHETO MIEPUOIOB.

OpraHuueckasi XuMus

YFJIGBOIIOPOIIBI, MNpUPOAHBIC UCTOYHHUKHU, HU3OMCPHA, TOMOJIOTHUA, yrﬂepOI[H]':Jﬁ
CKCIJICT, q)YHKHHOHaHBHaH rpyiuia. HepBOHa‘IaHBHBIe CBCACHUA O CIIUPTAX, AIIBACTUAAX,
Kap6OHOBI)IX KHUCJIOTax, OeJIKax u AMHWHOKHUCJIOTAaxX, UX POJIX B JKUBOM OpPraHU3MC

OCHOBHBIC 3aKOHBI H TCOPUH XMMHHM. - 3aKOH COXPAaHCHHSA MACChl BCHICCTB,

3aKOHa MOCTOSHCTBA cocTaBa BeniecTBa; AMY; 3akoHa ABoranpo; Ilepuoamueckuii
3axoH /[.M1.MenzeneeBa u ero 3Ha4eHUE; TEOPUS NIEKTPOIUTUUECKON TUCCOLUALIN.

YMmerh
OTNINYaTh (PU3NUECKUE SIBJICHUS OT XUMMUYECKUX PEaKInii;

Ha3bIBAaTh XUMHNYCCKHC OJICMCHTHI 110 UX CMMBOJIaM,
Ha3bIBATH ITPU3HAKH XUMHUYCCKUX peaKHHﬁ;

YV V VYV

ONpEeAEATh KAYECTBEHHBIM M KOJWYECTBEHHBIM COCTaB BEIIECTBA II0 HX
dbopMynaM 1 MPUHAIIICKHOCTh K MPOCTHIM WJIH CIIOKHBIM BEIIECTBAM;
pacrno3HaBaTh NPOCTHIE U CIOKHBIE BEILIECTBA;

BBIYMCIIATE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO MAacCy BELIECTB;

BBIUUCTISITh MAaCCOBYIO JIOJIF0O XUMUYECKOTO JIeMeHTa 10 (HopMyJie BEIIeCTBa;
XapakTepU30BaTh XUMUYECKUHN AJIEMEHT 110 €ro MoJ0KeHuo B I1.
KJIacCU(UIIMPOBATH BEIIECTBA MO COCTABY Ha MPOCTHIE U CIIOKHBIE

VVVYVYVYVYY

OOBSACHATh (PUBMUECKHUI CMBICI MOPSAKOBOTO HOMEpa XMMHUYECKOTO AJIEMEHTAa,
HOMEpa Irpymibl U MEpUOJIa;

A\

COCTaBJIITh CXEMBl CTPOCHUSI aTOMOB IepBbIX 20 3JIEMEHTOB I.C.
JI.1.MeHneneena;

» OOBSICHATH_CXOJICTBO U Pa3INIMe B CTPOCHUN aTOMOB XUMHUYECKUX IICMCHTOB,;
XapaKTepU30BaTh XUMUYECKHUE AJIEMEHThI, 00OOCHOBBIBATh UX CBOMCTBA;

VvV VY

O0OBSCHATH 3aKOHOMEPHOCTH M3MEHECHHS CBOMCTB DJIEMEHTOB B TIPEJIeiIax MaJIbIX
TIEPUOJIOB M TJIABHBIX MOATPYIIIT,

» ONpeNeaTh THI XUMHUYCCKON CBSI3H B COCTUHEHUSX.

» XapaKTepU30BaTh XMMHUYCCKHE DJIEMEHTHI METaUIbl U HEMETAJUIBl 10 TaOJIHIe
JI.1. Menpeneena;



YV V V V YV V V V

YV V V

OOBSCHATH CBSA3b MEXKIY COCTaBOM, CTPOCHHEM M CBOWCTBAMHU BEIICCTB.
BBIYHCIISITh KOJTMYECTBO BEIIECTBA, MAcCy, 00bEM MO HU3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIH 00bEMY;

HCIIOJIb30BaTh MOCTOSIHHYIO ABOTaIpo;

BBIYUCIISATh OTHOCUTEIBHYIO TJIOTHOCTH T'a30B;

OTIPEIEISITh CTETICHh OKMCIICHUS 3JIEMEHTOB B COCTMHCHHSIX;

COCTaBIIATH (DOPMYJIBI M Ha3bIBATh OMHAPHBIE COSUHEHUS, OCHOBAHUS, KUCIIOTHI,
COJIN;

OTIPENIEIIATh MPUHAIIIC)KHOCTh BEIIECTB K OMPEICIICHHOMY KJ1accy

pacro3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIIOT U MIEIOYCH;

OTIPENICNIATh TUI BelIeCTBA (KPUCTAIUIMUECKOE UIN aMOpgHOE)

MIPOU3BOUTH PACUETHI C UCTIOIL30BAaHUEM TOHSATUI: MacCOBasl J10JIs BEIIECTBA B
cMecH, 00bEeMHast 107151 KOMIIOHEHTa Ta30BOi CMeCH, IPUMECH;

Ha3bIBATh MMPU3HAKHU M YCIOBHS OCYIICCTBICHUS XUMHYCCKUX PEAKIIHM;
OOBSCHATH OTJIMYNE XUMUYCCKUX SBJICHUH OT (DU3UICCKUX;

OTIPECIISITh THITHI XUMHUYECKUX PEaKIIHM;

COCTaBIIATh YPABHCHHS XUMHUYCCKUX PCAKIMKA PAa3IMUHBIX THIOB (PacCTaBIsAThH
KO3 (HUIIMEHTHl B YpaBHCHHUAX X.p. Ha OCHOBE 3aKOHA COXPAHCHHS MacChl
BEIIIECTB);

IPOTHO3UPOBATh BO3MOXXHOCTh MPOTEKAHUA PEAKIM MEXAy MEeTauioM H
PacTBOPOM KHCIIOT.

NPUMEHSTh 3aKOH COXPAaHEHHUs MAacChl BEIIECTB I PEIIEHWH  3ajad [0
YPAaBHEHHSIM XUMHUYECKUX PEAKIINIA;

CJIeIOBaTh TMpaBWJIaM I[OJIb30BAHUS XMMUUYECKOW TMOCYAOW M Ja0OpaTOPHBIM
000opy10BaHHEM

OTIPEJIENISITh PEareHThl U MIPOYKTHI PEaKIINU;

BBIYUCIIATh KOJMYECTBO (Maccy) II0 KOJMYECTBY BEIIECTBA (Macce) OJHOIO M3
BCTYMUBIINX WM TIOJYYCHHBIX BEIIECTB;

COCTaBIIATh YPaBHEHUS PEAKIIUM O IIETOYKE TEPEX0/I0B.

COCTaBIIATh YPaBHEHUS JTUCCOIMAIINY KUCIIOT, IIEI0YEH, COe;

COCTaBIIATh YPaBHEHUS PEAKIIM MOHHOTO OOMEHA B MOJEKYJISIPHOM U MOHHOM
BU/IE;

OTIPEJIEISITHh BO3MOYKHOCTD MTPOTEKAHUS PEaKIIUii MOHHOTO OOMEHA;

Jenath KiacCU(UKAIMI0 U XapaKTepU30BaTh XWMHUYECKHE CBOMCTBA KHCIIOT,
OCHOBaHHMI, COJIeH, OKCUI0B B cBeTe TO/I;

OOBSCHATH CYITHOCTh PEAKIUii MIOHHOTO OOMEHA;

COCTaBIIATh YPABHEHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX PEAKITUI METOIOM
3JIEKTPOHHOTO 0ajaHca;

COCTaBIIATh TEHETUYCCKUE PSIBI METAJUIOB U HEMETAJUIOB;

COCTaBIIATh YPaBHCHHUS TEHETHYECKOW CBSI3M MEXIYy OCHOBHBIMU KJIACCAMU
HEOPTaHUYCCKUX BEIIECTB;



» WCTOJL30BaTh MPHOOPETCHHBIC 3HAHUS U YMCHHS B IPAKTHICCKON JIEATETHHOCTH
W TOBCEAHEBHOW JKM3HMU: JUIsi O€30MacHOro OOpalleHusi ¢ MeTajulamu,
AKOJIOTHYECKH TPAMOTHOTO TOBEACHUS B OKPYKAIOMICH Cpene, KpUTHUECKOU
OIICHKU MH(GOPMAIIMH O BEIIECTBAX, UCTIOIb3YEMBIX B OBITY;

A\

OIMMCBIBATHL XHMHYCCKOC 3arpA3HCHUC Oprmanmeﬁ CpCabl KaK CJICACTBHUC
ITPONU3BOJACTBCHHLIX ITPOLECCOB, CITOCOOBI 3alIUThI OT 3arpﬂ3HeHHﬁ

Ha3bIBATb OPraHNYCCKUC BCHICCTBA 110 UX XUMHWYCCKHUM (bOpMyJ'IaM;

ONpCACIIATh MPHUHAAIIC)KHOCTD BEIICCTBA K OINIPCACIICHHOMY KJIACCY,

OOBSICHATH IMPHUYHBL MHOFOO6pa3I/I$I OpraHNYCCKHUX BCHICCTB,

YV V VYV

XaAPaAKTCPU30BATH XUMHNYCCKHUC CBOMCTBA OpPraHUYCCKHUX COCI[I/IHCHI/Iﬁ PaA3JINIHBIX
KJIaCCOB,

A\

ONMCHIBATh CBSI3b MEXKIY COCTaBOM, CTPOCHHEM, CBOMCTBAMHU OpPraHUYECKUX

BEUIECTB U UX IPUMEHEHUEM;

» ONHUCHIBATh_CBOMCTBA M (YM3HOJIOTMUYECKOE ACHCTBHE HAa OPraHU3M STHIIOBOTO
cnupTa, OEH3MHA U IPYTUX BEIECTB;

» XapaKTepu30BaTh OMOJOTUYECKH BAXKHBIC COCTMHEHUS; XapaKTepU30BaTh COCTAB,
CBOMCTBA M NPUMEHEHHUE TIIIOKO3bI, CaXapo3bl, KpaxMalla U KJIETYATKH;

» 3aNuChIBaTh CTPYKTYpPHBIC (DOPMYITBI H30MEPOB U TOMOJIOTOB;

» JlaBaTh Ha3BaHWsS W3YYCHHBIM BEIIECTBAM

» OmpeneNsITh MPHUHAJICKHOCTh BEHIECTB K KJIacCy apeHOB, XapaKTepHU30BaTh
CTpoeHue 6eH3o0I1a

» Ha3plBaTh CHHUPTHI [0 TPUBHAIBHOH M MEXIyHApOJHOW HOMEHKIIATYPE;

ONPENEATh MPUHAIIEKHOCTh BEUIECTB K KJIACCy CIIUPTOB.

HCIOJIb30BAaTh TNPUOOpPETEHHbIE 3HAHUSI MW YMEHHSI B NPAKTHYECKOH
AesiTeJIbHOCTH U TMOBCETHEBHOM KU3HHU 1JISl
OOBSICHEHUS XHUMHUYECKUX SBJIICHHH, NPOHMCXOANIMX B TMpUpoOAE, OBITYy W Ha
MPOU3BOJICTBE;
3KOJIOTMYECKH T'PAMOTHOIO TTOBEJICHUS B OKPYKAKOIIEH CpeEIE;
OLCHKHM BIIUSIHUS XMMHWYECKOTO 3arpsi3HEHUs OKPYXKaIOIIEH Ccpelbl Ha OpraHU3M
YEeJIOBEKA U JIPYTUE )KUBBIC OPTaHU3MBbI;
OOBSICHEHUS XUMHYCCKUX SBIICHHH, NPOHMCXOANINX B TMpUpPOAE, OBITYy W Ha
MPOU3BOJICTBE;
AKOJIOTMYECKH IT'PAMOTHOTO MOBEJICHUS B OKPYXKAIOIIEH Cpelie;
OLCHKH BJIUSIHUSI XWMHWYECKOTO 3arpsi3HEHUS OKPYXaloIIeH Ccpeabl Ha OpraHu3M
YEeJIOBEKA U JIPYTHE )KUBBIE OPTaHU3MBbI;
0e301acHOr0 OOpaIIeHUsI C TOPIOYUMH M TOKCHYHBIMHM BEIICCTBAMH, J1AOOPATOPHBIM
00opyT0BaHUEM;
KPUTHYECKON OIEHKH JOCTOBEPHOCTH XMMHYECKOW HMH(OpMAaIH, MOCTyHAIOIeH M3
pPa3HbIX HCTOYHHUKOB.



Y4ueOHO-TeMaTHUeCKHi J1aH (8 Kiacce)

KonmuecTBo
s =
Konnue & =
= =
Ne Pasnensl, Temsl CTBO 28 5.8
4aCcoB g S g g
& g
1 | Beenenue 6 2
2 | Tema 1. ATOMBI XUMHUYECKHUX JIEMEHTOB 10 1
3 | Tema 2. [IpocThie BemiecTBa 7
4 | Tema 3. CoequHEHUS XUMHUYECKUX DJICMEHTOB 13 1 1
5 | Tema 4. U3meHeHus1, IPOUCXOASIIUE C 12 2 1
BEIECTBAMU
6 | Tema 6. PactBopenue. PactBoprl. CBolicTBa 20 2 2
PacTBOPOB AJIIEKTPOJIUTOB.
Hroro 68 7 5
YueOHO-TeMaTHYecKHii JIaH (9 kiaace)
KonunuectBo
o X
Konnue = E
8 & h &
Ne Pasnenbl, TeMbl CTBO 28 58
4acoB g S En 8
£ g
1 | [loBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 6 1
KJlacca M BBeJIeHHEe B Kypc 9 kiacca
2 | Tema 1. Metasibl 15 1
3 | Tema 2. CBoHCTBa METAJUIOB ¥ UX COSTUHEHUMN. 3 3
XHUMUYECKUN PAKTUKYM
4 | Tema 3. HemeTanbl 25 2 1
5 | Tema 4. IIpaktrkym o teme «HemeTauibiy 1 1
6 | Tema 5. OGoOmIeHNE 3HAHMI 110 XUMHH 32 KypC 9 1
OCHOBHOM IIKOJIBI
7/ | Tema 6. Oprannyeckue BeHIECTBA 9
Uroro 68 6 4




	ТРЕБОВАНИЯ К УРОВНЮ ПОДГОТОВКИ ВЫПУСКНИКОВ ОСНОВНОЙ ШКОЛЫ
	В результате изучения химии в основной школе ученик должен


