





HOACHUTEJBHAA 3AIIMCKA

[IporpaMmMa 1O XWUMUM Ha YPOBHE OCHOBHOrO o0mIeEro oOpa3oBaHus
COCTaBlI€Ha Ha OCHOBE TpeOOBaHWII K pe3ysibTataM OCBOCHUS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIETO 00pa30BaHUsl, MPEACTABICHHBIX
B ®OI'OC OOO, a Takke Ha OCHOBE (QeacpalibHOil paboueil mporpaMmmsl
BOCITUTAHUS U C YUYETOM KOHICTIIANA MPENoJaBaHus y4eOHOro mpeaMera « X uMHUs
B 00pa3oBaTe/ibHbIX Opranu3anusx Poccuiickoii deaepanuu.

[IporpamMa mo XUMHM AAET MPEACTABICHUE O IENIX, OOMICH cTpareruu
0oOy4YeHUsl, BOCIUTAHUS W Pa3BUTHI OOYYAOLIMXCA CPEACTBAMHU Y4EOHOrO
OpeIMETa,  YCTAHABIMBACT  O0S3aTENbHOE  MPEAMETHOE COJIEPKAHUE,
NpEeIyCMaTpUBACT PACHPECIICHAE €ro MO KIaccaM M CTPYKTYPUPOBAHHE IO
pazaenam M TeMaM NOPOrpaMMbl MO XHMHHW, ONPEIENSIET KOJWYECTBEHHBIE W
KAUECTBEHHBIE XapaKTEPUCTUKU COJIEPKaHUS, PEKOMEHTyEMYIO
NOCJIEAOBATENBHOCTh  HM3YYEHUSI XUMUH € YYETOM  MEKIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBA3€H, JIOTHKM Y4eOHOro MpoLecca, BO3PACTHBIX
0COOEHHOCTEH  OOyYaroluXCsl, ONPEACNIeT BO3MOXXHOCTH MpEaMeTa s
peauzanuu TpeOOBAHWI K pe3ysibTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTENIbHON
NpOrpaMMbl Ha YPOBHE OCHOBHOIO 00IEro o0pa3oBaHus, a TaKkKe TpeOOBaHUHN K
pe3yapTaTaMm 0OyYEHUsI XUMUM HA YPOBHE LEJICH U3YUEHUS TPEAMETA U OCHOBHBIX
BHJIOB yYEOHO-TIO3HABATEIIbHON AEITENLHOCTA O0YyYaromerocsi Mo OCBOCHUIO
y4eOHOr0 COACPKAHMSL.

3HaHME XUMHUM CITy’)KAT OCHOBOM Jnst (OPMHUPOBAHHS MHPOBO33PCHHUS
00y4arolerocs, €ro NpeACTABICHUNA O MATEPUAIBHOM €IMHCTBE MHPA, BAKHYHO
POJb UTParOT (POPMHUPYEMBIE XUMHEH MPEACTABICHUS O B3aMMOIPEBPALEHUSIX
SHEPruU W 00 S3BOJIIOLMM BEUICCTB B MPUPOAE, O MYTAX PEIICHUs TI00AIBHBIX
npoOJIEM YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUUCCKOM,
NUIICBON U KOJOTUYECKON OE30MACHOCTH, MPOOJIEM 31PAaBOOXPAHEHUSI.

H3yuyeHne XuUMum:

CHOCOOCTBYET  peaM3alMi  BO3MOXHOCTEH  JUIs  CaMOpa3BUTUSL W
(OpMHUPOBAHUS KYJIBTYPbI JINUHOCTH, €€ 001ICH U PyHKIIMOHATbHON TPaMOTHOCTH,

BHOCUT BKJIaJ B (DOPMHPOBAHHME MBILLIEHUS W TBOPYECKMX CHOCOOHOCTEM
0o0ydaroluxcs, HABBIKOB HX CAMOCTOSTENIbHOM y4eOHOH  AESITENbHOCTH,
AKCIICPUMEHTAIBHBIX W MCCICAOBATEIBCKAX YMCEHHH, HEOOXOAMMBIX KaK B
MOBCEJIHECBHOM JKU3HM, TAK U B TPO(ECCUOHATIBHOM AEATEBHOCTH,

3HAKOMHT CO CHEHM(PHUKON HAYYHOrO MBILIEHHS, 3aKJIAJbIBACT OCHOBBI
LEIOCTHOTO B3IJIa HA €IMHCTBO MPUPOBI U YEITOBEKA, IBJSETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOM rPAMOTHOCTH 00YYarOIIUXCH,



CcnocoOCTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
HayYHBIM 3HAHUM, K IIPUPOLE, K YEITOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTUYECKOE
oOpa3zoBaHHUEe 00YUaAOIIUXCS.

JlaHHBIE HaMpaBiIcHUS B OOYYECHUM XUMHUU OOCCIEUYMBAIOTCS CHELMQPUKOIMA
COJEpP)KaHusl  y4eOHOro  MPEAMETa, KOTOPBIM  sBJISIETCA  MEIArOrMYECKd
aJANTAPOBAHHBIM OTPAKCHHUEM 0a30BOI HAYKH XMMUHW HA OMPEACIIEHHOM 3Tare eé
Pa3BUTHSIL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00MIEr0 00pa30BaHUs OPUEHTHUPOBAH HA
OCBOEHUE OOYYAIOIIMUMUCA CHCTEMBI MEPBOHAYAIBHBIX MOHATHA XWMHWHU, OCHOB
HEOPraHMYeCKOM XWUMUM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX [OHSATUN
OPraHMu4YeCKON XUMUH.

CTpyKTypa coAepkaHusl MpOTrpamMMbl MO XUMUK C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO moaxona K €€ uzydyeHuro. ConepikaHue CKIAABIBACTCS W3 CHCTEMBI
MOHATUI O XUMHAYECKOM JJIEMEHTE M BEIIECTBE U CUCTEMBI IMOHATUI O XUMHAYECKON
peaknun. OOe 3T CHUCTEMBI CTPYKTYPHO OPraHM30BAaHbl MO MPUHIUIY
ITOCJIEA0BATEIBHOIO PAa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOro YpOBHS:

— ATOMHO-MOJIEKYJISIPHOT'O YUYEHUS KaK OCHOBBI BCEI0 €CTECTBO3HAHUSA,

— [epuoanueckoro 3akoHa J[. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH,

— YYEHHs O CTPOEHUH aTOMa U XUMUYECKOM CBA3H,

— TMPEACTaBIEHUI 00 JIIEKTPOJIMTUYECKOH AMCCOLMALMKM BEIIECTB B
pacTBopax.

TeopeTHyeckre 3HAHHWS PACCMATPUBAIOTCS HA OCHOBE JMIIUPUYECKH
NOJIYYEHHBIX U OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIECA0BATENBHO OT OJJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS PYHKIMH OOBSICHEHUS U TPOrHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOYKHOCTEN MPAKTUYECKOr0 NPUMEHEHUS U MOy YECHUS U3y4aeMBbIX
BEILIECTB.

OcBOocHHME MporpaMMmbl MO XHUMHH  CIIOCOOCTBYET  (POPMUPOBAHUIO
MIPEICTABICHNAS 0 XUMAYECKONA COCTABIIAIOIIEN HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOW NPUPOIbI, LEHHOCTHOIO OTHOIICHWS K HAy4YHOMY 3HAHHUK U
METOJaM IMO3HAaHWA B Hayke. M3ydeHHe XUMUM HPOUCXOAUT € MPUBJICYECHUEM
3HAHWA M3 paHee M3YUYCHHBIX YUYEOHBIX NPEeAMETOB. «OKPYXAIOLMMA MUY,
«buonorus. 5—7 knacce» U «Du3uKa. 7 Kiraccy.

[Ipy wW3y4eHHMH XWUMUK TPOUCXOAUT (POPMUPOBAHME 3HAHWUKA OCHOB
XUMUYECKOH HAYKH KaK OOJIACTM COBPEMEHHOIO €CTECTBO3HAHWS, MPAKTUYECKOM
NEATENIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpeAMETa COCTOUT B (POPMUPOBAHWMM CHUCTEMBI XUMHUYECKUX
3HAHUI — BaKHEHIIMX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETUYECCKUX TOJIOKCHUM,
JOCTYMHBIX O00OOIIEHUIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAyKW, B






COIEPKAHUE OBYUYEHUA

8 KVIACC

IlepBoHava/ibHBIC XUMHYECKHE TOHATHSA

[Ipeamer xumun. Ponp XUMUK B KU3HU YETIOBEKA. XMMUS B CUCTEME HAyK.
Tema wm BemiectBa. DU3MUYECKHME CBOICTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BewecTB. [loHATHE O MeTOAaxX MO3HAHWS B XMMHUHU. UMCTBIE BEIIECTBA U CMECH.
CriocoObl pa3aesicHust CMECEH.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKUE BIEMEHTB. CHMBOJB XHUMHYECKUAX
3IEMEHTOB. [IpOCTHIE M CTIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas (opmysia. BaleHTHOCTP aTOMOB XUMHYECKMX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cOCTaBa BewmecTB. OTHOCUTENbHAS AaTOMHas —macca.
OTHOcuTENBHAS MOJIEKYJISIpHAs Macca. MaccoBasl 10711 XMMHYECKOTO DJIEMEHTA B
COCTUHEHUH.

KonunuectBo Bewectsa. Monb. MonspHas Macca. B3auMOCBsA3b KOJIMYECTBA,
MacChl W YHUCJIAa CTPYKTYPHBIX €IWMHUWL BellecTBa. Pacuérel mo (opmysam
XUMHUYECKHX COCTUHEHUIA.

DU3NYECKNE U XUMHUYECKUE SBJICHHUS. XUMUYECCKAsl PEaKIMs U €€ MPU3HAKH.
3aKOH COXpaHECHHsS MAacChl BEIIECTB. XMMHWUYECKUE ypaBHeHMs. Knaccudpukanms
XUMHUYECKHX PEAKLMHA (COCTMHEHMS, PA3TIOKEHUS, 3aMEILICHUS, OOMEHA).

Xumuueckuii Jkcnepumenn:

3HAKOMCTBO ¢ XMMHWYECKOW MOCY0M, MpaBuiaMu padOThl B TaOOPaTOpvH U
npruéMaMu oOpanieHus ¢ J1ad0paTOpHbIM OOOPYIOBAHUEM, U3YUYECHUE U ONUCAHHE
(U3NYECKUX CBOWCTB OOpa3LOB HEOPraHMYECKMX BELIECTB, HAOIIOJICHUE
¢uznuecknx (MJIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTUPAHME caxapa B CTYIIKE,
KHIICHUE W KOHACHCAUMs BOJABI) U XMMUYECKUX (TOPEHHUE CBEYM, MPOKAIMBAHHE
MEIHOH MPOBOJIOKH, B3AMMOJCHCTBHE MENA C KUCIOTOMN) SBJICHUH, HAOMOICHUE U
OMHCAHWE TPHU3HAKOB MPOTCKAHUS XMMHUYECKUX PEakUMid (PasoKeHHE caxapa,
B3aMMOJECHCTBUE CEPHON KUCIIOTHI C XJOPUAOM Oapwsi, pa3jioKeHUE TMAPOKCHAA
meau (11) mpu HarpeBaHuu, B3aMMOACHCTBHE XKene3a ¢ pactBopoM conu mean (11),
W3YYCHHE CIOCOOOB PA3NIENICHUs] CMECEH: ¢ MOMOIIBK) MAarHura, (QUIBTPOBAHUE,
BBIMIAPUBAHKE, JUCTWIUIALUS, XpoMarorpadus, NpoBEICHUE OUYMCTKH MOBAPEHHOM
ConM, HAOMIOACHWE W  ONMCAHHME  PE3YJbTATOB  MPOBEACHHS  ONBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWST MAcCChl, CO3JAHHUE MOJACIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ i HCOPraHNYECKNX BEIECTB

Bosnyx — cmech ra3zoB. CocraB Bo3ayxa. Kucinopoa — 3JI€EMEHT W MPOCTOE
BelecTBO. HaxokaeHwe Kuciaopona B OPUPOAEC, (PU3MUECKUME M XUMHYECKHE
cBoiictBa (peakumm ropenusi). Oxcuapl. [lpumenenne kucnopoma. CrnocoObl



MOJIyYEHUsT KHUCIOpoJa B jabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
KHcnopoa B mpupoe. O30H — aIoTPOIHas MoAU(PUKALKS KUCITOPOAA.

TennoBoi >pPEKT XUMHYECKOW pEAKIUUA, TEPMOXUMUUYECKHE YPABHEHUS,
3K30- U JSHAOTEPMUYECKHAE pEaKUMHU. TOIUIMBO: YIrOJib M METaH. 3arps3HEHHE
BO3/lyXa, YCUJICHHUE NTAPHUKOBOTO 3 (eKTa, pa3pylICHHE O30HOBOTO CIIOS.

Bomopon — 3nemMeHT 1 mpocToe BewecTBO. HaxoxxaeHue BOA0poaa B IpUpoae,
(GU3MYECKUE W XUMHUYECKUE CBOICTBA, MPUMEHECHHE, CHOCOOBI TMOJIyUYCHUS.
Kucnotsl u conu.

MonsipHblii 00bEM ra3oB. PacuéThl MO0 XUMUYECKUM YPABHCHUSIM.,

duznueckue CBOKcTBA BOABL. Boma kak pacrBoputenb.  PacTBopbl
HacrplleHHBIE M HEHACBIIIEHHBIE PACTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJC.
MaccoBas 10Jis BEHIECTBA B PACTBOPE. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHHUSI.
Postb pacTBOPOB B MPUPOAE M B KU3HU YeJIOBEKA. KpyroBopoT BOIBI B MPUPOJE.
3arpsi3HeHUE NPUPOIHBIX BOA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccudukanuss nHeopranmyeckux coeauHeHuit. Okcuabl. Knaccudukanus
OKCHJOB.  coneoOpazyromue  (OCHOBHBIC,  KHCIOTHBIE, aM(pOTEpHBIE) U
HecoseoOpasyromme. HoMmeHkimarypa OKCHMAOB. DHU3MYECKME W XUMHYECKHE
cBOMCTBa OKCUAOB. [lonyueHrne OKCHUIOB.

OcHoBanusa. Knaccudukanuss OCHOBaHWI: IMEIOYM M HEPACTBOPUMBIE
ocHOBaHus. HoMeHknarypa OCHOBaHWNA. DU3NYECKAEC W XMUMUYECCKHE CBOWMCTBA
ocHOBaHui. [lomyyeHre OCHOBaHMI.

Kucnotel. Knaccudukanust kucinor. HoMmenknarypa kucior. OU3NYECKHE U
XAMUYECKUE CBOMCTBA KUCIOT. Pan aktuBHocTM MetamioB H. H. bekerosa.
[Tomy4yeHne KUCIOT.

Comu. Homenknarypa cosicil. OU3NYECKUE U XUMUYECKAE CBOMCTBA COJICH.
[Tonmydenue coiei.

I'eneTHUeCcKas CBsI3b MEXKAY KJIACCAMU HEOPraHUYECKUX COCTMHCHUM,

Xumuueckuii Jkcnepumenn:

KQUYE€CTBEHHOE ONPEIECICHUE COACP)KAHUS KMCIIOPOJAA B BO3AYXE, MOJYUYEHUE,
coOMpaHHe, pPaclo3HABAHWE W W3YUYCHHE CBOWCTB KHUCIOPOAQ, HAOJIIOACHUE
B3aUMOJICHCTBUS BEMIECTB C KUCIOPOJAOM W  YCIIOBUSI BO3HUKHOBEHUS H
NPEKPALIEHUST TOPeHUs (Mmokapa), O3HAKOMJICHHE C o0pa3liaMM OKCHUIOB W
OMHCAHWUE WX CBOWCTB, MOJIYYEHHUE, COOMPAHME, PACNO3HABAHWUE W M3YyUYCHHUE
CBOMCTB BOJOpOAa (TOPEHME), B3aUMOJCUCTBUE Bojgopoaa ¢ okcuaom meau (1)
(BO3MOKHO MCIOJIb30BAHUE BUJCOMATEPUATIOB), HAOMIOAEHUE 00pa3loB BEUIECTB
KOJIMYECTBOM | MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH PpPACTBOPEHUsSI BELIECTB C
PA3MYHOW PACTBOPUMOCTBIO, TPUTOTOBIIEHUE PACTBOPOB €  ONPEACIEHHON
MAacCOBOM J0JIEN PaCTBOPEHHOIO BEIIECTBA, B3AUMOJIEHCTBUE BOJBI C METALIAMHA
(HaTpueM ©  KajgbluueM) (BO3MOKHO  HMCIOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAHUE 00pa3lloB HEOPraHWYECKHWX BEIICCTB  PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUST OKPACKH WHIMKATOPOB B PACTBOPAX KUCIIOT W LIEIOYCH,
U3y4YeHHe B3amMopcicTBus okcuaa meam (II) ¢ pacTBOpOM CEpHOW KMCIOTHI,
KMCIIOT C METaUIAMM, PEaKUMiA HEUTpAIM3ALMK, TOJNYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHWE OJHOI0 METajlyla APYTMM K3 PacTBOpa COJM, pELICHUE
SKCHEPUMEHTAIBHBIX 337a4 10 TeMe «BakHeHmMe KiaacChl HEOPraHMYECKUX
COCIUHECHUIY.

Hepunoanyecknii 3akoH u Ilepumoamyeckasi cHCTeMa XHMHYECKHX
yiemeHToB /I, . Mengeneea. CtpoeHne aroMoB. XHMHYECKAsl CBSI3b.
OKHCIUTE/BHO-BOCCTAHOBUTEIbHbBIC PEAKIIHH

[lepBbie MONBITKM KIaCCH(PUKANMU XMUMHUYECKUX JJIEMEHTOB. [loHsATHE O
rpynnax CXOJHBIX 3JEMEHTOB (IIEIOYHBIE M IIETOYHO3EMENBHBIE METAJLIBL,
TAJTOTEHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHIBI
Y TUIPOKCHUIBL.

ITepuonnueckuii 3akoH. Ileproanyueckas cucteMa XUMHYECKUX AJIEMEHTOB /1.
HU.  MengeneeBa.  KoporkonepuogHas W JAJMHHONEPUOAHAS  (OPMBI
Ileproanueckoil cucTeMbl XUMHUeCKUX teMeHToB [[. M. Menneneesa. Ilepuoael
u rpynnbl. DHU3UYECKUMHA CMBICT MOPAAKOBOIO HOMEpPA, HOMEPOB MNEpuUoAa M
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB arOMHBIX saep. M30Tonel. DnekTponbl. CTpoeHUe
ANIEKTPOHHBIX ~ 000JOYEK aroMOB  MEpPBbIX 20 XUMUYECKHX  DJIEMEHTOB
Ilepuonnueckoin cuctembl . M. MeHneneeBa. XapakTepucTuKa XHUMHYECKOIO
3JIEMEHTA M0 €ro nmonoxkeHuro B [lepuoanueckoii cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTM H3MEHEHUS paauyca arOMOB XHWMHUYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETATUTMYECKUX CBOWCTB IO TPYNIaM U MEPHOJIAM.

3nauenue [lepuoamyeckoro 3akoHa u [lepruoanveckoil CUCTEMBI XUMUYECKHUX
DJIEMEHTOB JUId pa3BuTUs Haykd KU npaktuku. J[. M. MenneneeB — yuéHblii u
I'PAKIAHUH.

Xumuueckass cBsi3b. KoBajicHTHas (MoJispHAs W HEMOJSPHAsi) CBS3b.
DNEKTPOOTPULIATENBHOCTh XUMUUECKHUX JIEMEHTOB. MOHHAs CBA3b.

Crenenb  oxkucieHus.  OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Tpoueccel OKACIEHUS U BOCCTAHOBICHUS. OKUCIUTENNA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumMenn.

U3y4eHHe OOpa3loB BEIICCTB METAUIOB W HEMETAIUIOB, B3aMMOACHCTBHE
TMAPOKCHIA LIMHKA C PACTBOPAMU KHUCIOT W LIEJIOYEH, MPOBEICHUE ONBITOB,
WJUTKOCTPUPYIOLUX ~ NPUMEPBl  OKUCIIATEIBbHO-BOCCTAHOBUTEIIBHBIX — PEAKLU
(rOpEHUE, pEaKLU PA3IIOKEHUS], COCTUHEHUS ).

Mejcnpeomemnoie ceasu



Peanuzanmss MEXOPEAMETHBIX CBSI3€H MPU HM3YYCHUM XWMUU B 8 Kiacce
OCYUIECTBIISIETCS 4YEPE3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK W TOHITUH, SBJISIFOIIUXCA CUCTEMHBIMU JUIsl OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO11Ke €CTECTBCHHO-HAYYHBIE MOHSATUS. HAyYHbIA (JaKT, TMIIOTE3a, TEOPUS,
3aKOH, AaHaJIM3, CHUHTE3, KIacCHU(PUKALMS, MEPUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

dusmnKa: MaTepus, aToOM, JEKTPOH, TPOTOH, HEUTPOH, MUOH, HYKJITU, U30TOIIbI,
PaJMOAKTUBHOCTh, MOJIEKYJIA, AJCKTPUUYCCKUN 3apsjl, BEMICCTBO, TEIO0, O0OBEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, Tra3, (U3MYECKUE BEIWYMHBI, €IHMHUIIBI
U3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3/BI, COTHIIE.

buonorus: gorocuntes, apixanue, ornochepa.

I'eorpadgus: armocdepa, rUaApocpepa, MUHEPANIBI, TOPHBIE MOPOJIBL,
MOJIE3HBIC UCKOTIAEMBIE, TOTUITMBO, BOJAHBIC PECYPCHI.

9 KITACC

BemecTBo M XUMHYECKas PeaKkus

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucTteMa XUuMUYECKUX JIEMEHTOB /.
H. MengeneeBa. CTtpoeHME arOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWU CBOWCTB
XAMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, KA, KaJIblUAs W WX
COCAVMHEHUIA B COOTBETCTBUU C TMOJIOKEHUEM DSJIEMEHTOB B llepmoanmdeckoi
CUCTEME M CTPOCHHUEM UX aTOMOB,

CTpoeHHE BEUIECTBA. BHUJABI XUMHUUYECKOW CBSI3U. THIBI KPUCTALNTMYECKUX
PEMETOK, 3aBUCAMOCTh CBOMCTB BEMIECTBA OT THIA KPUCTAJUIMUYECCKON PEMIETKHA H
BUJA XUMHUYECCKOMN CBS3H.

Knaccudukanmss 1 HOMEHKIaTypa HEOPraHUYECKUX BEIICCTB. XMUMUUYECKUE
CBOMCTBA BEUICCTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIAcCaM HEOPraHUYECKHUX
COCAVMHEHUM, TEHETUYECKAS CBSI3b HEOPTaHUYCCKUX BEUIECTB.

Knaccudukanms XuMHUYECKUX Peakivii M0 pa3IMuHbIM TPU3HAKAM (110 YUCITY
U COCTaBy Y4YaCTBYIOIIMX B PEaKIMU BEHIECTB, MO TEIIOBOMY 3(dekTy, 1o
U3MEHEHUIO CTENEHEN OKHMCIICHUSI XUMUYECKUX BJIEMEHTOB, MO 0OpPaTMMOCTH, MO
YYaCTHIO KaTajm3aropa). DK30- U SHAOTEPMUYECCKUE PEAKIIMU, TEPMOXUMUUYECKUAE
YPABHCHHSL.

[Tonatue 0 ckopocTH XUMHUUYECKOW peakiuu. [loHaTne 00 0OpaTUMbIX WU
HEOOPAaTUMBIX XUMHUYECKUX peakiusaX. [IoHITHE O TOMOIN€HHBIX U M€TEPOTrE€HHBIX
peakuusx. [Tonsarue o karamuze. [IoHATHE 0 XUMUYECKOM paBHOBECUU. DaKTOPEL,
BIIASIIOIIAEC HA CKOPOCTh XWUMHWYECKOW PEAKIHMM W TOJIOKEHUE XUMHYECKOTO
PABHOBECHSL.

OKHCIIUTETbHO-BOCCTAHOBUTEILHBIE  PEAKIMKM,  JJICKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON ~ PEAKIIHH. CocraBieHue  ypaBHEHUH



OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUMHA € WCHOJBb30BAHMEM  METONA
AJIEKTPOHHOIO OanaHca.

Teopus SNEKTPOTMTUYECCKON TUCCOUMAUU. DIEKTPOJIATHL K HE3EKTPOJIUTHL.
Karnonel, aHuoHbl. MexaHu3M AUCCOLMALMKM BEIIECTB C Pa3IMYHBIMU BUJIAMH
XUMHUYECKOM CBs3U. CreneHb aucconuanu. CHIIbHBIE U CIA0bIE 3IEKTPOJIHTHI.

Peakiyin HOHHOTO OOMEHA. Y CIIOBHS TPOTEKAHUSI PEAKIMIA HOHHOTO OOMEHA,
NOJIHBIE W COKpAlIEHHBIE WOHHBIC YpaBHEHUs peakumid. CBoOMCTBa KHUCIIOT,
OCHOBAHWI M COJIEH B CBETE MPEACTABICHUH 00 3NIEKTPOTUTHYECCKON TUCCOLIAALIUN.
KayecTBeHHBIE peakuy Ha UOHBL. [IoHATHE O THAPOIN3E COTIEN.

Xumuueckuii IKcnepumMenn.

O3HAKOMJICHUE C MOJCTSMHU KPHUCTALUIMYECKUX PEIIETOK HEOPraHWYECKUX
BCIIECTB — METAJUIOB M HEMETALIOB (rpadura W anmasa), CJIOKHBIX BEIIECTB
(XJ0puaa HATpUsl), UCCIECAOBAHUE 3aBUCUMOCTA CKOPOCTH XMMHYECKOH pEaKknuu
OT BO3JCHCTBHS pa3aMYHBIX (PAKTOPOB, WCCIAEAOBAHUE DIIEKTPONPOBOJIHOCTH
PacTBOPOB  BEILIECTB, MPOILECCAa AUCCOLMALMU KUCIOT, IIEJI0Yed H  COJeH
(BO3MOYKHO  MCIIOJIb30BAHME  BHJACO  MATEPUAIOB), NPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPU3HAKA  TMPOTEKAHWS  PEaKkUMid  MOHHOro  OOMEHa
(oOpa3oBaHMEe oOcaaka, BBIACJICHHE Ta3a, OOpa30BaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIIATENBHO-BOCCTAHOBUTENIBHBIX — PEAKLMN
(TOpEHUE, PEeaKkUMy PA3IOKEHMSI, COCANHEHUS ), PACTIO3HABAHUE HEOPraHMYECKUX
BCIIECTB C TMOMOINBKD KAYECTBEHHBIX PEAKUMA HA  HWOHBI, PEUICHHE
AKCIEPUMEHTAIIbHBIX 3aa4.

HemeTanibl 0 HX cOeUHEHUST

OOmias xapaktepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapAKTEPHBIC CTENEHU OKHUCIAeHUs. CTpoeHHe W (PU3MYECKHE CBOMCTBA MPOCTHIX
BCIIECTB — TaJOrcHOB. XHWMHYECKME CBOHCTBA HA NOPHMEpPE  XJIOpa
(B3aMMOJCHCTBAE C METANIAMH, HEMETAIIAMH, IIEJI0YaMHU). XJIOPOBOIOPO.
ConsgHast KACIOTa, XUMUYECKHAE CBOMCTBA, NMOJIYYECHUE, NPUMEHEHHE. JleicTBre
XJIOPa W XJIOPOBOJOPOJA HA OPraHM3M 4YEJIOBEKa. BakHEHIMe XJIOPHIBI U WX
HAXOXICHUE B TPAPOJIE.

OOwmast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENECHU OKHCIeHUs. CTpoeHMEe W (PM3MUYECKUE CBOWCTBA
NPOCTBIX BEIIECTB — KMUCIOPOAA U CEPBL. AJTTOTPONHBIE MOAU(PHUKAIMN KHCIOPOAa
U cepbl. XMMUYECKUE CBOMCTBA cepbl. CEepOBOAOPON, CTPOEHUE, (PUBHUYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHJBI CEPBl KAK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kuclioTa, (PU3MYECKHME M XUMUYECKHE CBOMcTBa (00mME Kak
NPEACTABUTENS KJacca KHUCIOT M CHEHM(PUUECKHE). XUMUYECKHE PEAKIMH,
JEeKAIMME B OCHOBE NPOMBILUICHHOTO CHocoda MOJYYEHWS CEPHOM KHCIOTBL
[TpumeHenne cepHoi KucnoTel. COMM CEPHOIM KUCIOTHI, KAYECTBEHHAS PEaKLMs HA



cynbdar-uoH. HaxoxneHue cepbl U €€ COCIUHEHMHA B MPUPOAE. XUMHUUECKOE
3arps3HCHUE OKPYKAIOWIEH Cpelbl COSAMHEHUSIMU CEPbl (KUCIIOTHBIE JOXKIH,
3arps3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €0 MPEI0TBPALLEHHUS.

OOwast xapakrepucThka 37eMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepPHbIE CTENEHU OKHUCIEHHS. A30T, paclpOCTPaHEHUE B MPUPOJIE,
du3nUeckue U XumMnueckue croiictea. Kpyropopor azora B npupoje. AMMHAK, €ro
$u3nUeCKue U XUMUYECKUE CBOMCTBRA, MOMyUYeHHUE U puMeHeHre. Conu aMMOHUS,
X PU3MUECKUE U XUMUYECKUE CBOMCTBA, MpUMEeHeHHE. KauecTBeHHAs peakius Ha
WOHbI aMMOHUS. A30THas KHUCIO0Ta, €€ MOJy4yeHHue, (PU3UUYECKHUEe M XUMUYECKHE
cBOiicTBa (0O0WIME KaK MNPEACTABUTENS KJAcCa KUCIOT W CHEHU(pUYECCKUE).
Hcnonb3oBaHWe HUTPATOB M COJieH aMMOHMST B KAQueCTBE MMHEPATbHBIX
ynoOpeHuid. XMMUUECKOE 3arpsi3HEHUE OKPYKaroLei Cpeibl COSTUHEHUSIMHU a30Ta
(KUCJIOTHBIE JOXAW, 3arps3HEHUE BO3Ayxa, MOYBBI M BOJOEMOB). Docdop,
ainoTpornHbie Moaupukammu ocdopa, Pu3MUEeckHe M XMMHYECKHE CBOMCTBA.
Oxcun pochopa (V) u dpochopHas kucnorta, GU3NIECKUE U XUMUYECCKUE CBOCTBA,
nosyueHue. Mcnons3oBanue GpocharosB B KAYECTBE MUHEPATBHBIX YI00OPEHHIA.

OOwast xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEPHbIE  CTENEHM  OKUCJICHUS.  YIJIEPOJ,  aJUIOTPOIHBIC
MOIU(pUKALMK, PAacOpPOCTPAHEHUE B MNpUPOJE, (U3NYECKHE UM XUMUYECKHE
cBoiicTBa. Ancop6ouus. KpyroBopot yriaepoaa B npuponae. OKCUAbI YIiepoaa, ux
¢u3nveckue W XMMUYECKUE CBOWCTBA, JCHCTBME HA JKUBBIE OPraHU3MBIL,
NOJYYEHUE M MPUMEHEHHE. DKOJOTHYECKUE MPOOJIEMbI, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza rino0anbHOrO NOTEIUICHUS KIWMMaTa, NapHUKOBBIM
3 dekT. YroapHas KUCIIOTa U €€ COJU, UX (PU3NYECKHE U XUMUUYECKUE CBOMCTRA,
nojayyeHue U npuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-UOHBL.
Hcnonb3oBaHue kapOOHATOB B ObITY, MEAWLMHE, MPOMBIIIJICHHOCTA U CEJIbCKOM
XO3SIACTBE.

[lepBoHAYAIBHBIE TIOHATHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJICH, AUETUJIEH, ITAHOJI, TIIMLIEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHbIE WMCTOYHHMKHM YIJIEBOAOPOJAOB (yrojib, HPUPOAHBIA ra3, He(PTh),
OPOAYKTBEl HMX TNepepaboTkh (OCH3WH), UX POk B OBITY W MPOMBILUICHHOCTH.
[ToHsiTue 0 OMOJIOTMYECKH BAKHBIX BEUIECTBAX: JKUpaxX, OeNkax, yriaeBoaax — U Ux
ponM B OKM3HM UeJioOBeKa. MarepuajibHO€ €AMHCTBO OPraHUYecKux U
HEOPraHUYECKUX COCTUHEHUH.

Kpemuuii, ero Qusnueckue u XUMUYECKHE CBOMCTBA, TMOJyYEHUE U
npumeHeHue. CoeauHEHUsT KpemHuss B npupoae. OOume mnpeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoi kucinore. CUIIUKAThI, UX UCMOJIb30BAHUE B
ObITY, B MPOMBIILJICHHOCTA. BakHEHIINe CTPOUTEIbHBIE MAaTEpUasIbl. KepaMmHKa,



CTEKJIO, IIEMEHT, OCTOH, *kene300eToH. [Tpodaembl 0€30MacHOr0 MUCHOJb30BAHUS
CTPOMTEINIbHBIX MATEPUAIOB B MTOBCEAHEBHOMN KM3HM.

Xumuueckuii JkcnepumMeHnt:

U3y4YeHUe 00pa30B HEOPraHMYECKUX BEUIECTB, CBOWCTB COJISIHOW KUCJIOTHI,
NPOBEJICHUE KAUECTBEHHBIX PEAKLMIA HA XJIOPUA-HOHBI U HAOIIOCHUE MPU3HAKOB
WX MPOTEKAHMS, OMBITHI, OTpAXAKUIME (PUINYECKUE M XUMHUYECKHE CBOWCTBA
TATOTCHOB UM WX COCAMHCHHN (BO3MOXKHO WCIOJIb30BAHWUE BHICOMATEPHAIIOB),
O3HAKOMJIEHUE ¢ OOpa3lamu XJOPUAOB (TajJOr€HUJIOB), O3HAKOMJIEHHE C
oOpasmiaMu  cepbl M €€  COCIMHCHUSIMH  (BO3MOXKHO  MCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), HAOMIOJACHUE MTpoliecca OOyTJIMBaHMs caxapa MoJ JACHCTBAEM
KOHLECHTPUPOBAHHOM CEPHOM  KHCJIOTBI, W3YYEHUE XUMHYECKAX CBOWCTB
pa30aBJICHHON CEPHOM KUCIIOTHI, MTPOBEICHUE KAYECTBEHHON PEAKIIMN Ha CyIb(aT-
WOH W HAOMIOJIEHUE TMPU3HAKA €€ MPOTEKAHWS, O3HAKOMIIEHHE C (DPU3HMUYECKUMHU
cBoiicTBaMM a3oTa, ¢ochopa W MX COCAMHEHUH (BO3MOXKHO HWCIOJB30BAHUE
BHJICOMATEPUATIOB), 00pa3uamMu a30THBIX H (POCPOPHBIX YAOOPECHHMA, MOTYUYCHHE,
coOMpaHHe, PAClO3HABAHWE W H3YUYEHUE CBOWCTB aMMHAKa, IPOBEICHUE
KAQUECTBEHHBIX PEAKIMI HA MOH aMMOHMS U (pochaT-uOH U U3YUYECHUE MPU3HAKOB
WX IIPOTEKAaHMs, B3AaUMOJACHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUACIIOTHL C MEIBIO
(BO3BMOKHO  HCIOJIb30BAHME  BHJICOMATEPUAIIOB),  HM3YYEHHE  MOJEINCH
KPUCTAUIMYECKUX PEIIETOK ajaMmasa, rpadura, (QyiepeHa, O3HAKOMIJICHHE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOrasa, MOIy4YeHUE, COOMpPaHHE, PACIIO3HABAHUE U WU3YUYCHHE
CBOMCTB YIJIEKMCIIOrO ra3a, MPOBEACHUE KAYECTBEHHBIX pEakUuii Ha KapOOHAT W
CWJIMKAT-UOHBl M HW3YYCHHE NPU3HAKOB WX NPOTEKAHUS, O3HAKOMJICHHE C
OPOAYKIMEH CHIMKATHOH MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a1a4 1o Teme «BakHellme HeMETAIIBI U X COCTUHEHUSY.

MeTayibl M UIX COeTMHEHUSA

OO0mmas XxapakTEPUCTHKA XUMUYECKHX 3JIEMEHTOB — META/NIOB HA OCHOBAHWUH
UX TONOKeHuss B Ilepuoamyeckol cucreMe XUMUYeCcKuX siemMeHToB /J[. U.
MenpeneeBa U CTpoeHHsl aTOMOB. CTpPOEHHE METAUIOB. MeTajumyeckas CBsi3b W
METATMYECKAas  KPUCTAUIMYECKAs  PEIIETKA.  OJNEKTPOXMMHYECKHHA  Psin
HaNpPsbKEHUH MeTaIoB. GU3NYECKUE U XUMUYECKUE CBOMCTBA MeTaoB. O0mue
CHoCOObI TMOJyYeHHsT METAIIOB. [IOHATHE O KOPPO3WM METAJUIOB, OCHOBHBIE
cnocoObl 3auMTel MX OT KOoppo3uu. CnnaBbl (CTallb, YYI'YH, JIOPATFOMHHUM,
OpOH3a) U UX MPUMEHECHUE B OBITY U TPOMBIIICHHOCTH.

[IlenouHble METAIIBL TOJOKEHUE B [1epHOIUYECKON CUCTEME XMUMHYECKUAX
anemeHtoB JI. M. Menaeneesa, CTpOCHUE WX arOMOB, HAXOXKIACHUE B IPUPOJE.
Du3ndYecKe U XUMHYECKHAE CBOMCTBA (HA MpUMeEpe HaTpus W Kamus). OKCUIpl U



TMAPOKCHIBI HAaTpuss W Kamusa. [IpUMEHEHME IWIENOYHBIX METAUIOB W MX
COCIMHECHNUH.

[Ileno4yHO3E€MENBHBIE METAIbl MAarHUid W KaJIbLUKA. IOJOKCHHAE B
Ilepronnueckoil cucreme XUMUYECKUX 3iieMeHTOB [[. Y. Menneneesa, cTpoeHue
MX aTOMOB, HAXOXKJACHHUE B TpUpoae. PU3NUYECKUAE U XUMUYECKUE CBONCTBA MAarHus
W KanblMs. BaxHedmme coenuHeHUs KanblMs (OKCUA, THAPOKCHI, COJIM).
KécTkoCcTh BOJIBI M CIOCOOBI €€ YCTPAHEHUSI.

ANOMUHU: TIONIOKEHUE B [ [EPUOIMYECKON CUCTEME XUMUYECKUX JJIEMEHTOB
J. Y. Menaeneesa, cTpoeHHe aroma, HaxO)KIeHWEe B mpupoe. Pu3nYecKue H
XUMHUYECKHE CBOMCTBA AMFOMHUHUA. AM(DOTEPHBIE CBOMCTBA OKCHJA M TUAPOKCUIA
ATFOMUHUSL.

Keneso: monoxenue B [lepuoanueckoi CUCTEME XUMUYECKUX JIEMEHTOB [l
H. MenaeneeBa, CTPOCHHE aroMma, HaXOXKIECHHE B mnpupole. PU3HYECKHE H
XUMHUYECKHAE CBOMCTBRA skene3a. OKCUIbI, THIAPOKCUIBI U conu xenesa (11) u skenesa
(III), mx cocraB, CBOMCTBA U MOy YCHHE.

Xumuueckuii IKkcnepumenn.

O3HAKOMJICHME C o0pa3laMM METaUIOB M CIUIABOB, MX (DPU3HUYECKAMHU
CBOMCTBAMM, HM3YYEHUE  PE3YJbTATOB  KOPPO3MM  METAUIOB  (BO3MOXKHO
WCIOJIb30BAHUE BUJECOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHJAA
KaJIbLMsl M HaTphs C BOJOM (BO3MOXKHO HCIIOJIB30BAHME BUIAECOMATEPHAIIOB),
MCCIEN0BAHUE CBOWMCTB KECTKOM BOJBI, ITPOLIECCA TOPEHUS KEJle3a B KUCIOPOAE
(BO3MOYKHO  HCIIOJIb30BAHWE  BHJCOMATEPHANIOB), MPU3HAKOB  MPOTEKAHWUS
KQUECTBEHHBIX PEAKLMI HA MOHBI. MarHus, KaJblUs, aJIOMHHHS, LUHKA, JKENE3a
(II) m sxene3a (I1I), meam (1), HaOmoOIEHNE W OMHMCAHKUE MPOLECCOB OKPAIIMBAHUS
NJIAMEHH WOHAMM HATpHUs, KaJdsd W KalbUus (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPUAIIOB), UCCIIENOBAHUE aM(OTEPHBIX CBOWCTB TMAPOKCUIA ATTFOMUAHUS
Y TUAPOKCHIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33134 0 TeMe « BakHeume
METAJUIBI U UX COCIUHEHUS.

XHMHSA ¥ OKPY’KaIoLIas cpeaa

Bemecrtsa 1 marepuaiibl B MOBCEIHEBHOW J>KM3HM 4ellOBeKa. be3onacHoe
WCMOJIb30BAHUE BEIECTB M XUMHYECKHX peakuuid B ObiTy. [lepBas momois npu
XUMUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMHAYECKOE 3arps3HECHUE OKPYKAKOWIEH Cpelbl (MpeaesbHas IOMyCTHMAast
KOHUEHTpauus Beuects, ganee — [1JIK). Ponb XuMuK B pEIIEHUN 3KOTOTHYECKUX
npooseM.

Xumuueckuii IKkcnepumMenm:

U3y4yeHue 00pa3lloB MATEPHATIOB (CTEKJIO, CIJIaBbl METAUIOB, MOJIUMEPHBIE
MaTEPHATIBI).

Mescnpeomemnboie ceasu



Peanuzanus MeXNpeAMETHBIX CBA3CH MpU M3y4YeHUM XUMHUU B 9 Kjacce
OCYILLIECTBIISETCS 4Yepe3 HUCHOJIb30BAHUE KaKk OOUIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TAK U TOHATHM, SBJSIOIIMXCS CUCTEMHBIMU Il OTJAENIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1IMe eCTeCTBEHHO-HAYyUHbIC MOHSATHUS: HAay4HbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHajiu3, CUHTE3, Kilaccu(pukalus, TMNEPUOAUYHOCTh, HAOJIOACHUE,
AKCIEPUMEHT, MOJECIUPOBAHUE, M3MEPEHHUE, MOJIENb, SIBJICHUE, MMAPHUKOBBIHA
3 dexT, TEXHONOTUS, MATEPUAITBI.

dusmka: MaTepus, aToM, IEKTPOH, TPOTOH, HEATPOH, UOH, HYKJIUJ, U30TOTIHI,
PaTOaKTUBHOCTD, MOJIEKYJIa, ANIEKTPUUECKUt  3apsj, MPOBOJTHUKH,
NOJYMPOBOJAHUKH, JAUAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJNO, OOBEM,
arperaTHOE COCTOSIHUE BEILECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTALTMYECKAs
peléTKa, CIJIaBbl, (PU3MUECKUE BEIMYMHBI, €IUHULIBI U3MEPEHUS, KOCMUYECKOE
OPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouocdepa, IKOCHCTEMA, MUHEPATbLHBIE
yA00OpEeHHUsI, MUKPORJIEMEHTBI, MAKPORJIEMEHTHI, MUTATEIbHBIE BELLIECTBRA.

['eorpadus: armocepa, rtuapocdepa, MHHEPAIbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMbIE, TOTUTUBO, BOJHBIE PECYPCHI.



HHJIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUA HPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO  OOWLIETO
0o0pa3oBaHMsl JOCTUTAKOTCS B XO0A€ OOYy4YECHHs XMMHHM B €IWHCTBE Y4YcOHOH W
BOCIIMUTATENIBHON IEATENIBHOCTH B COOTBETCTBUHU € TPAAULIMOHHBIMU POCCUCKUMH
COLMOKYJIBTYPHBIMU M JAYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSAMH, IPHHATHIMH B
oOuiecTBe MpaBWaMM M HOPMAaMHM MOBEIEHUS W CHOCOOCTBYIOT MpoLEccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAITA3ANK 00y YarOIMXCS.

JIMYHOCTHBIE ~ PE3yAbTAThl  OTPAKAKOT  TOTOBHOCTH  OOYYAROIIMXCS
PYKOBOACTBOBATECA CHUCTEMON MO3WUTHBHBIX LEHHOCTHBIX OpPUEHTALMA W
pacIIAPEHUE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpuoTHY€CKOro BOCIIUTAHUS

LIECHHOCTHOI'0 OTHOIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
1 HAYYHOMY HACIIEIWIO, NOHUMAaHHMS 3HAYCHUsS XUMHWYECKONM HAYKH B JKU3HH
COBPEMEHHOr0 OOWLIECTBA, CMOCOOHOCTH BIAJAETh NOCTOBEPHOH MH(pOpManmen o
[EPEIOBLIX JOCTWIKEHUAX K OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MUPA U OOLIECTRA,

2) rpa:KIaHCKOro BOCIIMTAHUS:

MPEICTABIIEHAST O COLMAIBHBIX HOpPMaxX M IpaBHIaX MEKIMYHOCTHBIX
OTHOILCHUH B KOJUIEKTHBE, KOMMYHUKATHUBHONH KOMIIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOH,  y4eOHOMCCNENOBATENbCKOM, TBOPUECKOH WM JOPYrMX  BHJAX
JESATEILHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOH COBMECTHOH HAEATENBHOCTH MPH
BBITIOJTHEHUM  YYEOHBIX, TO3HABATENIbHBIX 33/a4, BBINOJHEHUM XWMHUYECKUX
SKCIIEPUMEHTOB, CO3JJaHNH YUEOHBIX MPOCKTOB, CTPEMIICHHUS K B3AMMOITOHUMAHHIO
W B3aUMOIIOMOIIM B TPOIECCE OTOM y4eOHOH MEITEbHOCTH, TOTOBHOCTH
OLICHWBATh CBOE TIOBEACHWE W IIOCTYIIKM CBOMX TOBApUINEN C IIO3UINAA
HPABCTBEHHBIX U IIPABOBLIX HOPM € YYETOM OCO3HAHUS MOCIIEACTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NIO3HAHMSL:

MHPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE W XUMHYECKOW PEaAKIINH,
COOTBETCTBYIOIIIE COBPEMEHHOMY VPOBHIO Pa3BUTHUS HAYKU W COCTABJISIOIINAC
OCHOBY JUIsl TOHUMAHMs CYIIHOCTH HAYyYHOH KapTUHBI MUPA, NPEIACTaBICHUAS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPHUPOIBI, B3aMMOCBI3SIX HYEIOBEKA C
MIPUPOJTHOM CPEHOi, O POJIM XUMHUHU B ITIO3HAHUU 3THUX 3aKOHOMEPHOCTEI,

[TI03HABATEIbHBIE MOTHUBBI, HAPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHWUN 110
XUMHUM, HEOOXOIUMBbIE Uil OOBSICHEHHS HaOIOJAEMbIX MPOLECCOB M SIBJICHUM,
NO3HABATENIBHON, WH()OPMALMOHHON W YUTATENbCKOH KYJNBTYPBL, B TOM YHCIIE
HABBIKOB CaMOCTOSATENBHONW paboThl € YYEOHBIMH TEKCTAMH, CHOPABOYHOMN



JUTEPATYpPOi, MTOCTYHNHBIMA TEXHUYECKMMH CPEACTBAMH MH(OPMALMOHHBIX
TEXHOJIOI UM,

UHTEPEC K OOYUYECHWIO W TO3HAHWIO, JHOOO3HATENBHOCTh, TOTOBHOCTH H
CHOCOOHOCTP K  CamMO0Opa30BaHWIO, NPOEKTHOM M KCCIEN0BATENbCKOM
JESATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W YPOBHSA OOyYCHHs B
JIANbHEHUIIEM,

4) popmMupoBaHusA KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH >KW3HHM, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM HAa 3J0POBBIA 00pa3 >KM3HU, OCO3HAHWE IMOCICICTBUI W
HENPHUITHAE BPEIHBIX TPUBBIYEK (YIOTPEOTICHHS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOAMMOCTH COOJIIOJICHUS TpaBuil  O€30MaCHOCTH Mpu  OOpalieHUH ¢
XUMUYECCKHMMH BEIIECTBAMU B OBITY U PEATIbHON KU3HU,

S) Tpy10BOro BOCIMTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUEHUIO MPOQECCHIA B TPy1a Pa3IM4YHOTO POJa,
YBOKCHHE K TPyLy M pe3yibTaraM TPYIAOBOW NEATENIBHOCTH, B TOM YHCJIE HA
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHWHA MO XWMHHW, OCO3HAHHBIA BBHIOOD
WHIUBUAYAIBHON TPACKTOPUU MPOIOJDKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX MHTEPECOB U OTPEOHOCTEHH,
yCHemHOoi Tpo(ecCHOHATBHOM ACATENTPHOCTA U PA3BUTHSL HEOOXOIMMBIX YMEHUH,
TOTOBHOCTb aJAANTUPOBATHCS B MPO(ECCUOHAIIBHOM Cpeage;

6) 3K0JIOTHYeCKOr0 BOCIIMTAHUSA:

SKOJIOTHYECKH LENeco00pa3HOe OTHOUIEHHE K MPUPOAC KaK HCTOUYHHMKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAHUE LICHHOCTH 3I0POBOTO M
Oe3omacHOro o0pa3a >KW3HW, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
(PU3NYECKOMY M TMCHXMYECKOMY 3I0POBBIO, OCO3HAHUE LEHHOCTH COOFOICHUS
npaBuil 0E30MACHOTO OBEAEHUS TPH PaboTe ¢ BEIECTBAMM, & TAKXKE B CUTyalUsIX,
YTPOKAKOIIUX 3I0POBBIO U YKU3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOJYYACMBIE MPU W3YUYCHUW XUMHH, AJIs
PELICHNS 32124, CBA3AHHBIX C OKPY KAIOILENW IMPUPOJIHONA CPEIOM, MJIS MOBBIICHAS
YPOBHS  3KOJIOTMYECKOH  KYJIBTYPbl, OCO3HAaHHS T700aNbHOrO  Xapakrepa
AKOJIOTMYECKHUX MPOOJEM W MyTeH WX PEIIEHUs MOCPEICTBOM METONOB XUMUM,
AKOJIOTHYECKOr0 MBILIJIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHHUKATHBHON U COLMAIIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMeTanpeAMETHBIX PE3YAbTATOB BBIACIAIOT 3HAYUMBIC IS
(opMUPOBaHKS MEUPOBO33PEHUS OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPHS, TPUHLUII,
runore3a, (QaxkT, CHCTEMA, TMPOLECC, 3KCOEPUMEHT W JPYroe.), KOTOphIC
UCIOJIb3YIOTCS B E€CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETaX W MO3BOJIIOT HA
OCHOBE 3HAaHUH M3 3THX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHON



HAY4YHOH KapTUHE MUPA, U YHUBEPCAJIbHbIC yUcOHbIC ACHCTBHS (TTO3HABATEIBHBIC,
KOMMYHHMKATHUBHBIC, PETYJSITHBHBIE), KOTOpPbIE OOECHEYMBAKOT (HOPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIBHOMY TUIAHUPOBAHWIO M OCYIIECCTBICHUIO Y4e€OHOM
JESATEITbHOCTH.

Ilo3HaBaTeibHBIC YHHBEPCATbHbIC YUeOHbIE JeiiCTBUS

ba3oBble J1oru4eckue aeicTeus:

YMEHUS MCMOJIb30BATh NPHEMBI JIOTMYECKOTO MBILIEHUS TPA OCBOCHUH
3HAHMIA: PACKPBIBATH CMBICT XUMWYECKUX MOHATUH (BBLACHATH MX XaPAKTCPHBIC
NPU3HAKK, YCTAHABIIMBATH B3aUMOCBS3b C OPYTMMH NOHSATHSMH), UCHOJB30BATH
NOHATHS J11 OOBSICHEHHsI OTACNBHBIX (DAKTOB M SIBJICHHIA, BEIOMPATh OCHOBAHUS U
KPUTEPAX 7Sl KJIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMWUYECCKUX PEAKIIMMA,
YCTaHABJIMBATh MPUYAHHO-CIEACTBEHHBIE CBS3H MEKIAY OOBECKTAMH H3YUYEHMS,
CTPOMTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIE, JCIYKTUBHBIC, 110 AHAIOTHH),
JIeNIaTh BBIBOJIbI U 3aKITFOUCHUS,

YMEHUE TPUMEHATH B MPOLECCE IMMO3HAHUS TMOHATHS (IPEAMETHBIE W
METANPEIMETHBIE ), CAMBOJIMYECKUE (3HAKOBBIC) MOJCIN, UCIIOJB3YEMBIC B XUMHH,
npeoOpa30BbIBATE MIMPOKO MPUMEHSIEMBIE B XUMUU MOJEIIBHBIE MPEACTABICHUS —
XUMWYECKAA 3HAK (CUMBOJ 3JIEMEHTA), XUMHUYeckas (opMysia M YpPaBHCHHE
XUMUYECKON PEAKIMHN — MPHA PEIICHUN YUEOHO-MIO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJEIIBHBIX MPEACTABICHUI BBISBIATh W XaPAKTEPU30BATH CYIICCTBEHHBIC
NPU3HAKK M3YYAEMBIX OOBEKTOB — XUMHUUYECKUX BEHIECTB U XUMUUYECCKUX PEAKLIMIA,
BBISIBIATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICICTBEHHBIC CBSI3U W
NPOTUBOPEUMS B M3yUAEMBbIX TPOLECCAX U SIBICHUSX.

Bba3oBbie ucciaenoBarebckue aeiicTBUS:

YMEHHUE MCMOJIB30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA
NO3HAHUS, A TAaKXKE B KAyeCTBE OCHOBBI i (POPMHPOBAHMS THUIOTE3Bl MO
MPOBEPKE MPABWIILHOCTH BBICKA3BIBAEMBIX CY>KIECHUIA,

OpUOOPETEHUE OMNbITA MO [UIAHUPOBAHWIO, OPraHM3AlMA W TPOBEACHUIO
YUCHUUYECKUX JKCIOEPHUMEHTOB, yMEHHE HAOMIOJaTh 3a XOIOM MPOLECCa,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 Pe3yJIbTaT, (hopMynupoBaTe 0000IEHUS U
BBIBOJIBI IO PE3YyJIbTaTaM MPOBEAEHHOTO OMBITA, UCCICIOBAHMS, COCTABIATE OTUYET
0 MPOJIEJIAHHOM padoTe.

Pabora ¢ nnopmanueii:

YMEHUE BBIOMpATh, AHAIA3ZUPOBATE M WHTEPHPETHPOBATH HH(POPMALUIO
Pa3JIMYHBIX BUJOB U (POPM MPEACTABIECHUS, MOTYYACMYIO U3 Pa3HBIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAsl  JINTEPATypa XHMHUYECKOTO COACPXKAHMs, CHPABOYHBIE
nocobus, pecypcel MHTepHETa), KPUTHYECKM OLICHWBATH NPOTUBOPEUYMBYIO W
HEJIOCTOBEPHYIO MH(POPMAIHIO;



YMEHHUE MPUMEHATh PA3MYHBIE METOJBI W 3aPOCHl MPUA MOUCKE U OTOOpPE
WH(}OPMALMM M COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJHCHUS
y4eOHBIX W TO3HABATENIbHBIX 3aJa4 OMPEACTEHHOTO TUIA, TPUOOPETEHUE OTIBITA B
0o0nacTH  MCHOJB30BAHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOI aKTUBHOTO UCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYEO (OpMY TpeacTaBiIeHAS UHPOPMALUHU U
WJUTIOCTPUPOBATh PELIACMBIE 33Ja4d  HECIOKHBIMH CXEMaMH, AuarpaMMaMH,
apyruMu popMaMu rpa@ukn U BX KOMOMHALUSMM,

YMEHUE HCIMOJb30BaTh W AaHAM3MPOBaTh B mpouecce Y4eOHOH W
WCCIICIOBATENLCKON ACATEIbHOCTH UH(POPMALUIO O BIMSHUW MPOMBILUICHHOCTH,
CEJIbCKOr0 XO3sICTBA WM TPAHCNOPTA HA COCTOSHUE OKPYIKAKOWIEH MPUPOIHON
Cpeabl.

KoMmyHukaTnBHBIC YHHBEpCAIbHbIC Y4eOHbIC 1eiiCTBHUS:

yMEHUS 3aJaBaTh BOMPOCHl (B XOA€ auajora W (WJIH) JUCKYCCUHU) TIO
CylIeCTBY  OOCykmaeMoil  Tembl,  (OPMYJMpPOBaTb CBOM  MPEAJOKCHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEUIOKEHHON 312K,

YMEHUS  NPEACTABNIATH  MOJYYEHHBIC  PE3YJIbTAThl  MO3HABATEIBHOM
JESATEIbHOCTH B YCTHBIX M TMUCBMEHHBIX TEKCTaX; [EJaTh MPE3CHTALUIO
PE3YIBTATOB BBIMOJIHCHHAS XUMUYECKOTO 3KCHEPUMEHTA (JTAOOPATOPHOTO OIBITA,
1a00paToOpHOIl paboTHI MO UCCIAEAOBAHUIO CBOMCTB BEMIECTB, YUEOHOIO MPOEKTA);

YMEHUS Y4YEOHOrO COTPYAHMYECTBA CO CBEPCTHHMKAMHM B COBMECTHOMA
NO3HABATEIBHOH M WCCIICIOBATENILCKONH  NEATENBHOCTH  MPU  PEUICHHUA
BO3HUKAKOIIKUX NPOOJEM HA OCHOBE yuéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3uiuii (00CyKneHUs, OOMEH MHEHHMSIMH, «MO3TOBbIE IITYPMBbDY, KOOPAHHALMUS
COBMECTHBIX JEWCTBHUH, OIPEACICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH PAOOTHI M IPYTHE).

PerynsitTuBHbIC yHUBEPCAJIbHbIC YUeOHbIC AeHCTBHUS:

YMEHUE CAMOCTOATENBHO OMPEACIATh LENHA JEATEIBHOCTH, IJIaHUPOBATh,
OCYILECTBIATh, KOHTPOJIMPOBATh W MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO
JESATENLHOCTD, BEIOMpaTh HanOosee 3PPEKTUBHBIE CIIOCOOBI PEIICHUST YUEOHBIX U
NO3HABATENBHBIX 33/1a4, CaMOCTOSTENIBHO COCTaBIATh MM KOPPEKTUPOBATH
MIPEUTOKEHHBI  QJITOPATM JOEUCTBAW IIPH  BBIMOJHEHUM 3aJaHUNA C YYETOM
NOJIyYECHUsI HOBBIX 3HAHWNA 00 M3ydaeMbIX OOBEKTAX — BEIICCTBAX M PEAKLMSX,
OLICHMBATh COOTBETCTBHE MOJIYYCHHOIO pe3yJibTaTa 3asBJICHHOW LIENTH, YMEHHUE
MCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, MPEATAracMble B YCIOBUAW 3aJaHUA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3YJbTATOB MO OCBOCHUIO 00S3aTEILHOIO
COJICP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eacpanbHON paboueii mporpaMMmon,
BBIICTISIFOT. OCBOCHHBIE OOYYAlOUIMMMCS HAYYHBIE 3HAHWS, YMEHUS W CIOCOOBI



JNEUCTBUM, crneuupuueckue Uil TPEAMETHOH 00NacTh «XHUMHS», BHUIABI
JNEATENBHOCTH 1O TOJIYYEHUIO HOBOTO  3HAHHWS, €ro0  WHTEPHPETALNH,
npeoOpa30BAHUIO ¥ TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHTYALUSIX.

K xoH1y 00yueHus B 8 kiacce npeaIMETHBIE PE3YIbTAThl HA 0A30BOM YPOBHE

JOJKHBI OTPaKaTh C(OOPMUPOBAHHOCTD Y 00YUYArOIINXCSI YMEHUI:

e PACKDBIBATHh CMBICII OCHOBHBIX XUMHWYECKHUX TOHATHA: aTOM, MOJIEKYJIA,
XUMUYECKAN 3IIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(OTHOPOJHAS M HEOJAHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJIApPHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MaccoBasi A0Sl XMMHYECKOTO 3JIEMEHTA B COCTUHEHUH, MOJISIPHBII 00BEM,
OKCHJ, KHMCJIOTa, OCHOBAHME, COJIb, AJIEKTPOOTPHULIATEIIBHOCT, CTENEHBb
OKHUCIICHUS, XAMHYECKAs PEAKIMs, KIacCU(UKALMS PEaKUuil: peakuuu
COCIIMHEHMS, PEAKUMHM PA3JIOKCHHS, PEAKLIMM 3aMELICHUS, PEaKuuu
00MEHa, 3K30- M SHAOTEPMHUYECKHAEC PEAKIIMA, TEIUTOBOH 3P(EKT pEeaKIIMH,
SIPO aTOMA, JICKTPOHHBIN CJI0M aroma, arOMHasi OpOUTaJIb, paauyC aroma,
XUMHUYECKAs CBA3b, MOJSAPHAS U HEMOJISIPHAS KOBAJICHTHAs CBS3b, MOHHAS
CBA3b, HWOH, KAaTMOH, AaHWOH, PacTBOP, MAaccoBas JOJSA BEIIECTBA
(IpOLEHTHAsI KOHIIEHTPAIKs1) B PACTBOPE;

e WUIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHWYECKMX TIOHATHH U
MPUMEHSTD 3TH MTOHATHS TTPU ONUCAHWM BEIICCTB U UX MPEBPALICHUM,

e WCIOJIb30BAaTh XUMHWYECKYHO CHMBOJMKY JJsi COCTaBJICHUS (popMmyn
BEILIECTB U YPABHEHUI XMUMUYECKUX PEAKIIHIA,

e ONPEIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTEMECHb  OKHUCJCHHWS  JJEMEHTOB B OWMHApHBIX  COCIMHEHMSX,
NPUHAIICKHOCTE BELIECTB K ONPENEIEHHOMY KIIACCY COCIMHEHMHA 110
dbopMmynaMm, BHJ XUMUYECKOH CBs3M (KOBAJECHTHAas W WOHHAs) B
HEOPraHNYECKUX COCIMHEHHUSX;

e packpeiBarb cMbici [lepuomnyeckoro 3akoHa JI. WM. Menaeneesa:
JEMOHCTPAPOBATE TMOHUMAHUE TEPUOAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYECKHAX BJIEMEHTOB OT MX IOJOKEHUS B lIepHOaMYECKOi cucTeMe,
3aKOHOB COXPAHEHMsI MACChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIAPHOTO YUYEHHUs, 3aKOHA ABOTAIPO;

e ONWCHIBATL M XapakTepu3oBarh TabmuuHyto (opmy Ilepuonnueckoii
CUCTEMBbl XMMHMYECKMX OJJIEMEHTOB. Pa3NMyarh IOHATHS «TJIABHAs
noarpynna (A-rpynna)» u «modouynas noarpynmna (b-rpynmna)», maibele u
OONBIIKAE MEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPBIE HMEKTCA B
tabmmne «llepuoanueckas cucremMa XHMHYECKHMX dSiemeHToB J[. WM.
MeHnpeneeBay € YHACIOBBIMM  XAPAKTEPUCTHUKAMU CTPOCHUS AaTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsf sapa, oOUIee YMCIO 3IEKTPOHOB
Y PACHPEACTIEHUE WX MO JIEKTPOHHBIM CIIOSIM ),

KJIACCU(PUIIMPOBATh XUMHYECKUE DJIEMEHTBI, HCOPraHUYECKUE BEUIECTBA,
XUMUYECKAE PEAKIMK (IO YHUCIY M COCTABY YYACTBYIOIIMX B PEAKIUU
BEILECTB, M0 TEIJIOBOMY 3PQEKTY);

XapaKTEepU30BaTh (OMUCHIBATH) OOLIME XUMUYECKUE CBOHCTBA BEHIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKAAs ONUCAHUE MMPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMAYECKAX PEAKIINN;

MPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOKHOCTH TMPOTCKAHUS XUMWUYECKUX MPEBpAICHUA B
PA3IUYHBIX YCIOBUSX;

BBIYMCJISITH OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BEIIECTB,
MAacCCOBYIO JIOJIF0 XHMHYECKOTO 3JIEMEHTA N0 (OpMYJE COCIUHEHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PacCyYEThl MO
YPaBHEHUIO XUMUYECKON PEAKIINH;

MPUMEHSATH OCHOBHBIE OMEPAIMA MBICTUTEIBHOU NCITEILHOCTH — aHAJIM3
U CUHTE3, CpaBHCHHE, 000OUICHUE, CUCTEMATH3aLUIO, KIacCU(UKAIIUIO,
BBISIBICHUE TMPUUYUHHO-CIEACTBEHHBIX CBS3¢H — JUIsl M3YYCHUS CBOMCTB
BCIIECTB M XUMHYECKMX PEAKIUMH, E€CTECTBEHHO-HAYYHBIC METOJIbI
NO3HAHUS — HAOMIOJEHUE, M3MEPEHHE, MOACIMPOBAHUE, SKCIEPUMEHT
(peanbHbII U MBICJIEHHBIN ),

CIeNOBaTh  MpaBWiIaM  MOJb30BAHAS  XUMHYECKOW  TOCYIOM |
Ja00paTopHbIM  00OpPY/IOBAaHUEM, a TaKXKe MpaBWwiaM OOpallcHHus ¢
BCIICCTBAMM B COOTBETCTBHMM C MHCTPYKIHSIMH 1O BBITOJHCHHUIO
Ja00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO W COOMPAHMIO
ra3o00pa3HbIX BEMIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBJICHHUIO
PacTBOPOB C OMNPEACIEHHON MACCOBOM JIOJIEM PACTBOPEHHOI'O BEILECTBA,
MJJAHUPOBATh M TPOBOJUTH  XUMUYECKHE  SKCHEPUMEHTHI MO
PacCloO3HABAHHUIO PACTBOPOB WICTOUEH U KUCIIOT € MOMOIIBIO WHAUKATOPOB
(Jlakmyc, peHONPTAIENH, METHIIOPAHK U IPYTHE).

K xoH1y 00yueHus B 9 kacce npeaIMETHBIE PE3YJIbTATEl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh C(OOPMUPOBAHHOCTD Y 00YUYArOIINXCSl YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHAX TOHSATHI: XUMUYECKHIA
DJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, AHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE BELIECTBO, BAICHTHOCTB, 3JIEKTPOOTPULATENBHOCTD, CTETICHb
OKHUCIICHUS, XUMUYECKasl PEAKIMs, XUMAYECKAsT CBsI3b, TEIUIOBOHM 3 (et
peakuuu, MOJb,  MOJISIPHBI ~ OOBEM,  PacTBOp,  BICKTPOJIMTHI,
HERJICKTPOJIUTHL, 3JEKTPOIMTHYECKAS IWUCCOLMALNS, PEAKUMU HMOHHOTO
oOMEHa, KaTanu3arop, XWUMHUYECKOEC paBHOBECHE, OOparuMmble W



HEOOpaTHUMBIE PEAKUMHU, OKUCIIATEIBHO-BOCCTAHOBUTENBHBIE PEAKIUY,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBIICHUE, AJUIOTPOIINS,
aMm(pOTEPHOCTD, XUMHAYECKAs CBS3b (KOBaJICHTHaA, MOHHAas,
METAINTMYECKAs), KPUCTAIUIMYECKAasl PpEelméTka, KOpPpO3us METAIIIOB,
CIUIaBBI, CKOPOCTb XHWMHYECKOW PEAKIUM, NPEACIbHO JOMyCTUMAst
koHueHTpanud [1/IK Bemectsa;

WJUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWUMHWYECKMX TMOHATHH H
MPUMEHSTH ATH TOHATHUS TPA ONUCAHUU BELIECTB U UX MPEBPALICHUIA;
UCIOJIb30BaTh XMUMHYECKYI0 CHMBOJIMKY JJsi COCTaBJICHUS (popmyn
BEIIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIA,

OMPEACIIATh BAJICHTHOCTD U CTETICHD OKUCIICHHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, NPHHAJIC)KHOCTh BEIIECTB K
ONMPEACTEHHOMY KJIACCYy COCIMHEHWH TO (opMmyJsiam, BHI XUMUYECKOW
CBs3M (KOB&ICHTHAs, WOHHAs, METAJUIMYECKAs) B HEOPraHMYECKUX
COCIMHEHUSX, 3apsl MOHA 10 XUMUYECKOH (QopMyse, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COCAMHCHWH, THN KPUCTALUIMYECKOM
PpEIIETKA KOHKPETHOI'O BEIIICCTBA,

packpeiBatk cmbica [lepuommueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHHWE. ONUCHIBATH W XAPAKTEPH30BATh
TabiuHyr0 Gopmy lleproauueckoil CHCTEMBI XMMUYECKHX 3JIEMEHTOB:
pa3nuuaTe MOHATHS «TJaBHas mnoArpynma (A-rpynmna)y #u «moOoYHas
noarpynna (b-rpynma)»y, manbie W OONbIIME MEPUOIBI, COOTHOCHTH
0003HAYCHHs, KOTOPBIE MMCEIOTCS B NEPUOAMYECKON Tabimne, ¢
YUCIIOBBIMA ~ XaPaKTEPUCTUKAMH  CTPOCHHMSI  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB W 3apsan  sapa, oOmIee YHCIO0 DJJICKTPOHOB U
pacnpeliciaceHue WX TO0 DJEKTPOHHBIM  CJIOSIM), OOBICHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHCHHM CBOMCTB 3JIEMEHTOB W MX COCIWHEHUN B
npeaenax MajibIX NEPHOJOB U TTIABHBIX MOATPYNIN € YYETOM CTPOCHUS MX
aTOMOB,

KJTACCU(PUIUPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE Peakuuu (M0 YMCIIy M COCTaBY YYaCTBYIOUIMX B PEAKLHUH
BEIIECTB, MO TEIMIOBOMY 3(P(PEKTYy, MO U3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OONIME WU CHCHUPUUECCKUE XUMHUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPXKAAS ONUCAHHE
OPUMEPAMU MOJIEKYJISIPHBIX W WOHHBIX YPABHEHHMHA COOTBETCTBYIOLIMX
XUMHAYECKUX PEAKIINI,

COCTaBJISITh  YPABHEHMSI DJIEKTPOJIMTUYECKOM  JUCCOUMALMM  KHUCIIOT,
IIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUT HOHHOTO



oOMEHa, YypaBHEHHUs peakuuii, MNOATBEPXKAAOLUIMX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Iy BELIECTBAMU PA3TUUHBIX KJIACCOB;
pacKpbiBaTh CYIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTENLHBIX — PEAKIIMIA
MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHca 3TUX PEAKIINIA;
MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTUM OT HX CTPOCHMS,
BO3MOKHOCTH TPOTEKAHUS XMUMHUYECKUX MPEBPAIICHUN B pa3IUuyHbIX
YCIIOBUSIX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MAcChl BEIIECTB,
MAacCOBYIO JIOJIFO XUMHMUYECKOTO 3JieMEHTa Mo (OopMyJie COEAUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOpPE, MNPOBOJAUTH PaCU€Thl MO
YPaBHEHUIO XUMUUECKOM peaKini;

coOnoaar  MpaBWiia  MOJIB30BAHMS ~ XUMUYECKOW  TMOCYIOH W
Ja00paTopHbIM  O0OpPYJOBAaHMEM, a TAaKXKE TMpaBWja OOpalleHUus ¢
BEUICCTBAMU B COOTBETCTBUM C WHCTPYKLIMSMU MO BBINOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OMNBITOB MO TOAYYCHUIO W COOUPAHHUIO
ra3o00pa3HbIX BEIECTB (AMMHAKA U YTJIIEKUCIIOTO Ta3a),

OpPOBOMUTH  pEaKlMM, MOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3JIMYHbIX BEUIECTB. PACMO3HABAThH OMBITHBIM MYyTEM XJIOPUI-, OPOMHUI-,
uoaua-, KapOoHar-, Qocdar-, cunukar-, cynbdar-, TMIAPOKCHI-HUOHBI,
KATUOHbl aMMOHMSI U MOHBI M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAaX HEOPraHMYECKUX BEIICCTB;

OPUMEHSTH OCHOBHBIE OMEPALMU MBICIIUTEILHOW NEATETLHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, OOOOUICHUE, CUCTEMATHU3AIMI0, BBISIBJICHUE
OPUYMHHO-CIICICTBEHHBIX CBS3€H — Ui WU3yY€HUS CBONCTB BELIECTB U
XUMHMUYECKUX PEAKIMHA, €CTECTBEHHO-HAYUYHbIE METOJbl TO3HAHUS —
HAOJIOZICHUE, U3MEPEHUE, MOJACIMPOBAHUE, SKCIECPUMEHT (pEalibHbIi U
MBICJICHHBIH ).































































YUYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O IPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUI YYEHUKA

» Xumust: 8-i kiacc: 6a30BbIH YPOBEHb: YUEOHUK, 5-€ M3aHUE, MepepaboTaHHOE
IMabpuensn O.C., OctpoymoB W.I'., CnagkoB C.A. AKHUOHEPHOE OOIIECTBO
«H3narensctBO «lIpocBelenney

» Xumus: 9-i kiacc: 6a30Bblid YPOBEHb: YUEOHUK; 5-€ U3AaHNE, IepepaboTaHHOE
IMabpuensn O.C., Octpoymos W.I'., CnagkoB C.A. AKHUOHEPHOE OOIIECTBO
«H3narensctBo «lIpocBelienney

METOJINYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

1. Pymauruc I'.E. Xumus 9 ki yue0.: 11 001meo0pa3oBaTe/IbHbIX
yupexnenuit/l" E. Pynsutuc, ®.I'. ®enpaman. - M.: [IpoceeleHue.

2. Xumus 9 KIL.: 3IEKTPOHHOE MPUJIOKEHUE K YUEOHHKY.

3. I'apa H.H. Xumus Pabouue nporpammsl. [IpeameTHas muHus yueOHUKOB
Pymzutuc, ®©.I". ®enpaman. 8-9 kmaccel/ H.H. I'apa.- M.: [Ipoceelenue

4. I'abpyceBa H.W. Xumus: pabGouas terpaas 9 ki/ ['abpycesa H.U. -M..
IIpocserieHue.

5. I'apa H.H Xuwmus: 3anaunuk ¢ «momonaukom» 8-9 kii./ 'apa H.H, ["'abpycepa
H.N.- M.: TIpocseuieHue.

6. Paneukuiit A.M. Xumus: aupaktudyeckuii marepuan 8-9 ki./ A.M.,
Paneukwuii. .- M.: IIpocselienue

7. T'apa H.H. Xumus. Ypoxku: 9 ki / H.H. I'apa.- M. IIpocsenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

Xumus. 8 knace. OO0 «DokcBopay

Xumus. 9 knace. OO0 «DokcBopay

Xumus. 8 knace. OO0 “CBEPOBPA3OBAHUE”

Xumus. 9 knace. OO0 “CBEPOBPA3OBAHUE”

Xumus. 9 knacc Baxkuelmue metamel 1 ux coeauHeHns. OO0 « MoOunbHOE
ANEKTPOHHOE 00PA30BAHUEY

Xumusa. OcHoBbl xumud. 8 kimacc. AO «M3narensctBo «IIpocBemeHne
Xumusa. OcHoBel xumud. 9 kimace. AO «M3narensctBo «IIpocBemeHne






