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NMNOACHUTEJIbHAA 3AIIUCKA

IIporpaMma 0 XMMHHM Ha YpOBHE OCHOBHOIO oOmiero oOpa3oBaHusA
COCTABJICHA HA OCHOBE TPeOOBaHUH K pe3ylbTataM OCBOCHUS OCHOBHOIM
00pa30BaTENbLHON NPOrPaMMbl OCHOBHOIO 00LIET0 00Pa30BaAHU, NPSACTABACHHbIX
B ®I'OC OO0, a Ttawke Ha OCHOBe (enepanbHoil padouei nporpammbl
BOCMHTAHUA N € yU4€TOM KOHLUEMLUMHU NPENOAABAHUS yU€OHOro npeameTa « Xumus»
B 00pa30BaTesbHbIX Oprannsauuax Poccuiickoit depepaunn.

[lporpamma no XxuMHMM AT TNPEACTABJIEHHE O uensx, oO0wel crpareruu
OoOy4€HHs, BOCIMTAHMS ¥ Pa3BUTH OOYYAIOIIUXCS CPEACTBAMM  Y4YEOHOIO
npeaMeTa,  YCTAHABIMBAECT  0043aTe/IbHOE  MPEAMETHOS  COICPrKaHHE,
NPEIyCMaTPUBAET paclpeAe/icHHe €ro [0 KjaaccaM M CTPYKTYPHPOBAaHHUE [0
pasgenam M TeMaM IIPOrpaMMBl MO XHMHH, OIpEle/deT KOJHYECTBEHHBIC U
KAYE€CTBEHHbIE XAPaKTEPUCTHKH COAEPIKAHUS, PEKOMEHAYEMY KO
NOCNENOBATE/IbHOCTL  M3YYEHHA XUMHUH € YUY4ETOM  MEKNPEAMETHbIX W
BHYTPUIIPEAMETHBIX  CBA3¢H, JOTMKKM  yueQHOro  mpouecca, BO3PaCTHLIX
OCODEHHOCTEH  00yyalIMXC, ONPEAenseT BO3MOXMKHOCTH — NpeaMeTa s
peanu3auun TpeOOBAHUH K pEe3yibTaTaMm OCBOEHMS OCHOBHOW 00pa3oBaTenbHO
MporpaMMBbl HA YPOBHE OCHOBHOIO OOILETO 00pa3OBaHMs, a TAKKe TPeOOBaHUil K
pesyibTaTaM OOY4YeHHsI XUMHUH Ha YPOBHE LENEH U3yUeHHs IIPEAMETa U OCHOBHBIX
BUJOB YYEOHO-NIO3HABATENIPHOM JEATCNBHOCTH OOYYAIOLIETOCs M0 OCBOCHHID
Yy4EeOHOTO COAEPKAHUS.

3HaHMEe XUMUHM CIYXXHT OCHOBOH a1 (OpMHpOBaHMS MUPOBO33PEHUA
00yu4aroLLerocs, €ro NpeACTaBICHUH O MATEPUAIBHOM €AMHCTBE MHPA, BAKHYHO
ponb MrpaloT (POPMUPYEMbIE XHMHEH NPEACTABICHUA O B3aMMONPEBPALLCHHUAX
JHEPruM U 00 3BOJIIOUMM BELLECTB B NPUPOAE, O MYTAX PELICHHS MIOOATbHBIX
npodneM yCTOHUMBOIO Pa3BUTHS YEOBEUYECTBA — CbIPbEBOH, JHEPreTUUECKOM,
MULLEBON U SKOJOMHUECKOH 0€30IIaCHOCTH, MPOOJIEM 3PaBOOXPAHECHMUS.

W3yueHue XUMHU:

CIIOCOOCTBYET — pealu3allid  BO3MMKHOCTEH Ui CaMOpasBUTHA U
¢opMHUpOBaHUS KYJIBTYPBI TUYHOCTH, €€ OOLIECH H (PYHKUMOHAIBHON MPAMOTHOCTH,

BHOCHUT BKJIaJ B (JOPMHPOBAHHE MBIIUICHUAS U TBOPYECKUX CIIOCOOHOCTEH
O0y4arIMXCA, HABBIKOB MX  CAMOCTOATENBbHON  yueOHON  AEATENBbHOCTH,
OKCMEPUMEHTANbHBIX W HUCCIEAOBATEIILCKUX YMEHHH, HEOOXOAMMBIX Kak B
NOBCEAHEBHOW JKU3HH, TaK U B MPOJECCHOHANTBHON ACATENbHOCTH,

3HAKOMUT CO CMEUM(PUKOH HAYUHOTO MBILUICHUSA, 3AKIAABIBACT OCHOBSI
UEJTOCTHOIO B3MIAAA HA €AWHCTBO NMPUPOABI U UEITOBEKA, ABIIAECTCA OTBETCTBEHHBIM
3Tanom B (POPMUPOBAHNH ECTECTBEHHO-HAYYHOH MPAMOTHOCTH 00y UYaAOLMXCA,



CIIOCOOCTBYET (POPMUPOBAHUID LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-
HAY4YHBIM 3HAHHAM, K NPUPOJE, K YEJIOBEKY, BHOCHT CBOIl BKJIaA B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yYarOLIUXCSl.

JlaHHBIE HampaBJIeHUs B OOYYEHUM XUMHH 00€CICUYMBAKTCA CrEeUUA(PUKOI
coAcp)KaHUsi  y4eOHOro  IpeAMeTa, KOTOPBIM — SBISETCS  MEJAarOrMyYeCcKH
A[anTUPOBAHHBLIM OTPAKEHMEM DA30BOH HAYKW XMMHUU HA ONPEACNEHHOM dTane &
pasBuThs,

Kypc XumMuH Ha ypOBHE OCHOBHOrO 00wmero 00pa3oBaHus OPHEHTHPOBAH HA
OCBOEHHE OOYYAKLMMUCH CUCTEMbl MEPBOHAUANBHBIX TMOHATHA XMMHUMU, OCHOB
HEOPraHMYECKOH XMMHUM W HEKOTOPbIX OTAC/bHBIX 3HAYMMBIX [OHATHUM
OPraHU4YEeCKON XUMHHU.

CTpyKkTypa cOAEp)KaHUS MPOTPaMMBI 10 XUMHUH C(QOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 Iojaxona K e€ miydeHur. CoaepikaHue CKJIAIBIBACTCA U3 CHCTEMEI
MOHATHNA 0 XMMHUYECKOM DJIEMEHTE H BEILECTBE U CUCTEMBI IIOHATHI O XUMUYECKOH
peakumu. OO0€ 3TH  CHUCTEMbI CTPYKTYPHO OPraHW30BaHbl 1O OPUHLMITY
NOCAEA0BATEIILHOIO PA3BUTHS 3HAHWH HA OCHOBE TEOPETUUECKHUX NMPEACTABICHUM
pa3HOro ypOBHS:

— ATOMHO-MOJIEKYISPHOrO YHEHHUS KAK OCHOBbI BCETO €CTECTBO3ZHAHUSA,

— Ilepuonnyeckoro 3akona /. 1. Menneneesa kak 0CHOBHOIO 3aKOHA XUMUHU;

— YYEHHUA O CTPOCHUM aTOMa U XUMHUYECKO CBA3M,

— TIIpEACTaBICHUN 00 3IEKTPONUTHYECKOM JMCCOUMAUMM BEIIECTB B
pacTBopax.

TeopeTuueckue 3HaHUA paccMaTpUBAKOICd HA OCHOBE AMIMPUYECKU
MOJIYYEHHBIX ¥ OCMBICIIEHHBIX (PAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJIHOTO
YPOBH K JPYIOMY, BBINOIHSA (YHKIMM OOBACHEHHS W MPOrHO3MPOBAHUA
CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH NPAKTUHYECKOrO NPUMEHEHUS W MOJYUYCHUS
M3y4YaeMbIX BELIECTB.

OcBoeHHE mporpaMmbl MO XUMHM  €nOcOOCTBYET  (POPMHUPOBAHUIO
NPEACTABNCHUA O XUMHUUYECKOW COCTABIIAKOLIEH HAYYHON KApPTHHBI MHPA B JIOTHKE
€€ CHCTEMHO# IIPUPOABL, LIEHHOCTHOIO OTHOIUCHHS K HAYYHOMY 3HAHUIO H
METOJaM MO3HaHWS B Hayke. M3ydyeHHE XUMHUH MPOUCXOOUT C MPHUBICYCHUEM
3HAHUM U3 paHee WU3YYEHHBIX YYEOHBIX MpeaMeToB. «OKpPYXKAOWMUH MUPY,
«buomorus. 57 kinaccel» U «PU3HKa. 7 KIIACCH.

ITpy W3yHEeHUH XUMHUHM TIPOMCXOJUT (QOPMUPOBAHHE 3HAHUA OCHOB
XUMUYECKON HayKH Kak OOJIacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUECKOMN
JEATENBHOCTA YeJIOBEKA W KaK OJHOIO M3 KOMIIOHEHTOBR MHUPOBOH KYJIBTYDBHL.
3anaua yueOHOrO mpeaMeTa COCTOMT B (DPOPMUPOBAHMU CHCTEMBI XHMHUYECKHX
3HAHWH — BOKHEHIWINX (DAKTOB, MOHATHN, 3aKOHOB U TCOPETUUECKUX MOJOKEHUH,
JOCTYMHBIX  O0OOIIEHHH MUPOBO33PEHUECKOrO XapakTepa, S3blKa HAYKWU, B






COAEPKAHUE OBYYEHHA

8 KVIACC

IlepBoHAYANbHBIE XHMHUYECKHE MOHATHS

[Tpeamer xumun. Ponb XMMHMM B JKM3HHM 4€I0BEKA. XUMHUA B CUCTEME HAYK.
Tena n BewecTBa, PU3MYECKWE CBOWMCTBA BELIECTB. ArPEraTHoe COCTOSHHE
BEWECTB. [IOHATUE O METOAAX MO3HAHMA B XMMHUWU., YHCTbIE BELIECTBA U CMECH.
CnocoObl pasneneHns CMECEN.

ATOMBl W MOJEKYAbl, XUMHMYECKME HIEMEHTbl. CUMBOMBL XMMHUYECKHUX
5JIEMEHTOB. [ [pOCTEIE U CIIOXKHBIE BEWIECTBA. ATOMHO-MOJIEKYIIIPHOE YUCHHE.

Xumuyeckass (opMmyna. BaleHTHOCTE aTOMOB XMMHMYECKMX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA COCTAaBa BeUIECTB. (OTHOCHUTENBHAA arOMHas Macca.
OTHOCUTENBHAA MOJIEKYJISIPHAs Macca. MaccoBasd Jons XUMHYECKOTO 3JIEMEHTA B
COCIHMHEHMUH,

Konuuectso BewecTsa. Monb., MonspHas macca. B3aumocBsaisb KONMUECTBA,
MacCbl M YMCIA CTPYKTYPHbIX €AMHMLL BewecTBa. Pacuérel no  Qopmynam
XMUMHYECKUX COCMHEHHMN.

DU3UYECKUE U XUMUUECKNE ABICHUA. XUMHUUECKAs Peakuusa u €€ NPU3HAKH.
3aKOH COXpaHEHMs Macchl BELIECTB. XUMHWYECKHE ypaBHeHMs. Kiaccudukanus
XAMHUYECKUX PeaKUyii (COETUHEHMS, PA3NI0XKEHHUS, 3aMEIICHHA, OOMEHA),

XumMuueckuit JKCRepUMennt:

3HAKOMCTBO ¢ XMMHYECKOM Mocyloii, npaBuiaMu padoTsl B J1JA0OPATOPUH U
npuéMaMu OOpalleHus ¢ 1TabopaTOpPHBIM 00OPYIOBAHUEM, U3YHYECHHE U ONUCAHHUE
(m3nueckux  CBOMCTB  00pa3sUOB  HEOPraHMYECKHMX  BELIECTB, HAOIHKACHUE
(m3nueckux (NaBNeHWE BOCKA, TasHUE JibJa, PaCTHUpaHWE caxapa B CTYIIKE,
KWUNIEHUE M KOHJEHCAUMS BOJbI) U XMUMHUUECKMX (FOPEHUE CBEUW, MPOKATUBAHHE
MEAHOH NPORONOKH, B3AUMOACHCTBHE MENa ¢ KUCNOTOH) ABNCHUH, HAOMIOACHUE H
OIIMCAHME MPU3HAKOB MPOTEKaHUsA XUMHUYECKHUX PeaklUMi (pasiokeHue caxapa,
B3aHMOJICHCTBAE CEPHOIN KUCIIOTHI ¢ XJIOPUAOM Oapusi, pas3lioKeHUEe THAPOKCUIA
mead (II) npu HarpepaHuHy, B3aUMOJCHCTBUE Keye3a ¢ pacTBOPOM conu Meau (11),
H3Y4YCHUE CMOCOOOB pasfie/iCHUs] CMECCil: ¢ MOMOIIBIO MATHUTA, (PUIBTPOBAHUE,
BBITAPUBAHUE, TUCTUILIALIMA, XpoMarorpadus, NpoBeJAcHNE OYUCTKU MOBAPEHHOM
Conu, HabMIOACHWE W ONMCAHWE  PE3yJbTATOB  MPOBEACHUA  OMbITA,
WINHOCTPUPYIOLLECTO 3aKOH COXPAHECHHUS MAcCChl, CO3JAaHHE MOOCNCH MOJEKyN
(LIAPOCTEPIKHEBLIX ).

Baxuefimne npeacTapuTe/ M HEOPraHMYeCKUX BellecTB

Boznyx — cmech raszoB. Cocrae Boszayxa. Kucnopoa — 3neMeHT v npoctoe
BEIIECTBO. HaxowaeHwe KUCIopoaa B NpUpOAe, (PUBHUECCKHE W XUMUUECKUE
cBOWCTBA (peakunn ropeHus). Okcuabl. [lpumenenue kucnopoaa. CrnocoQsl



NOJNYYCHHS KHUCIOpoJa B J1adOpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopor
Kucaopoaa B npupoae. O30H — ajuloTponHas MOAUGHUKALKA KUCIOPOIa.

TennoBol 3pHEKT XUMHUECKON peakuuu, TEPMOXUMHYECKHE YPaBHCHHS,
3K30- M 3HIOTEPMHYECKHE PEAaKUUM. TOIUIMBO. Yrojlb MU METaH. JarpsA3HCHHE
BO3yXa, YCHJICHHE TAPHUKOBOTO 3(peKTa, pa3pyLIcHUE 030HOBOTO CJIOA.

Bonopoa — 37eMEHT M OpoCTOe BelECTBO. HaxokaeHue BOAOPOAA B
npupoae, (U3MYECKHE W XHUMHYECKME CBOHMCTBA, MPUMEHEHHME, CIOCOObI
noay4eHusa. KucaoTel u COJN.

MonspHbiii 00bEM ra3oB. Pacyérsl M0 XMMUYECKUM YPABHEHUSM.

dusznyeckue cBolcTBA BOAbLI. Boaa kak pacrteoputens.  PacTsopsl
HaceluieHHBIE M HEHACBILICHHBIE PACTBOPHL. PacTBOPUMOCTB BEILIECTB B BOJE.
MaccoBas 10/ BEUIECTBA B pacTBOpe. XUMHUYECKUAE CBOMCTBA BOABL. OCHOBAHUA.
Pone pacTBOpoB B IpUPOJE U B XKU3HU UHEIOBEKa. KpyroBopoT BOJBI B IIPUPOJIE.
3arpsi3HeHUE NMPUPOIHBIX BoA. OXpaHa U OYUCTKA IIPUPOIHBIX BOI.

Knaccndukauns HeopraHuueckux coeamHennii. Oxcnanl. Knaccupukauns
OKCHU/OB.  coNeodpa3yroliue  (OCHOBHBIC,  KHMCIAOTHBIE, aM(OTEpHbIE) U
Heconeodpasytowme. HomeHknatypa OkcuaoB. DU3HUYECKME M XUMHUUECKHME
CBONCTBA OKCWIO0B. [lonyyeHHEe OKCHAOB.

OcHoBanud., Knaccumkauus OCHOBaAHMH: 1WENOUN W HEPACTBOPHMBIC
OCHOBaHHd. HomeHkinaTypa ocHoBaHuii. DU3MYECKHE M XUMUYECKHUE CBOUCTBA
OCHOBaHuH. [lonyyeHure OCHOBaHUI.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnot. duszndeckue
XUMUYECKHE CBOMCTBa KUCIOT. Pan axtueHocTH MertauioB H. H. bekerosa.
ITonyyeHue KUCIOT.

Conn. Homenknarypa conei. MU3NMUECKHE U XMMUYECKHE CBONCTBA COJIEH.
[Tonyuenne conei.

['eneTryecKan CBA3b MEKAY KIACCAMHU HEOPTaHUUECKUX COEAMHEHUIA.

Xumuueckuit IKCRepuUMenm:

Ka4ECTBEHHOE OMNPECIICHUE COACPKaHUA KUCIOPoJa B BO3AyXE, MOIYYCHUE,
coOMpaHue, paclo3HaBaHUE U HW3YUCHHUE CBOMCTB KUCIOpPOaa, HAOIIONCHHUE
B3aUMOJICHCTBYSA BEIIECTB € KUCJIOPOJAOM M YCIIOBUS BOSHUKHOBEHHS H
NPEKpallicHUsT TOpeHUs (Io)Kapa), O3HAKOMIICHHE ¢ 00pasllaMHd OKCHIOB H
ONMCAHUE WX CBOMCTB, MOJYYEHUE, COOMpaHHUE, pacNO3HABAHHE W M3YHCHHE
CBOWCTB BOAOPOAA (rOpeHME), B3auMoAeHcTBUE BOaopoaa ¢ okcuaoM meau (I1)
(BO3MOYKHO HCIIONIB30BAHUE BUICOMATEPUAIOB), HAONIOACHUE 00Pa3IoB BEUIECTB
KOJIMYECTBOM | MOJIb, MCCIICIOBAHUE OCOOEHHOCTEH pPACTBOPEHUS BECLUECTB C
Pa3snUYHOW PACTBOPUMOCTBIO, TPUTOTOBIIEHUE PACcTBOPOB €  ONPEACIIEHHON
MacCOBOW JONEH pacTBOPEHHOIO BELUECTBA, B3aUMOACUCTBHE BOJABI ¢ METAUIAMU
(HaTpueM M KanbUMeM) (BO3MOXHO  MCMOJIB30BAHUE  BHACOMATEPUAIIOB),



MCCIIEOBAHUE OOpa3lloB HEOPraHMYECKHUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HaOIIOACHUE MU3MEHEHUA OKPAacky MHIMKATOPOB B PacTBOpax KUCJIOT W IIETOYEH,
M3YUYCHHUE B3aUMOACHCTBUA okcuaa Meau (II) ¢ pacTBOpPOM CEpHOH KHCIOTHI,
KUCJIOT C META/UIaMHW, PEaKUWil HEHTpalu3aluu, [OJYYECHUE HEPACTBOPUMBIX
OCHOBAHHMI, BBITECHEHHME OJHOTO METaula APYTUM W3 pacTBOpa COJNU, PEIICHHE
IKCNEPUMEHTANbHBIX 3amaau N0 TemMe «Bakueliune Knaccbl HEOPraHMYeCKHX
COSAUHEHNIY,

Ilepuoanuecknii 3axkoH u Ilepuoauyeckasi cucTeMa XHMHYECKHX
yiemenToB /I, . Menneneesa. CrpoenHe aroMoB. XHMHYECKasl CBS3b.
OKHCJIHTEIBHO-BOCCTAHOBHTE/IbLHbIE PEAKINH

IlepBBic MOMBITKH KIACCH(PUKALMKM XUMHYECKUX 3JIeMEHTOB. [loHATHE O
rpynmax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE M UICIIOYHO3EMENBHBIE METAIIHI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yioT aM(POTEpHBIE OKCHIBI
U TUIPOKCHUJIBL.

[lepnoanuecknii 3akoH. [lepuoanueckas CUCTEMA XMMUYECKHX AIEMEHTOB /.
M. Menaeneesa.  KopoTkonepuoaHas M JIMHHONEPUOAHAs  HOPMbI
[Tepuonnueckoit cucrembl xumnyeckux snemMentoB . M. Menneneesa. Ilepnoanl
W rpynnbl. PU3MYECKUH CMBICT MOPAAKOBOIO HOMEPA, HOMEPOB NEPUOAA W
rpynNIibl JIEMEHTA.

Ctpoenue atomMoB. CocTaB aTOMHBIX sAep. M30Tombl. SiekTpoHsl. CTpoeHHE
3JCKTPOHHBIX ~ OOOJIOYEK AaTOMOB MEpBbIX 20  XUMUYECKHX  3JIEMEHTOB
[lepuonnyeckoif cucrembl [ M. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA [0 €70 NOJ0KeHHIO B [lepuoanueckoii cucteme /. 1. Menaeneera.

3aKOHOMEPHOCTA W3MEHEHHs paauyca aroOMOB XUMHWYECKUX JJIEMEHTOB,
METANIMYECCKUX U HEMETAINTIMYECKUX CBOMCTB MO rpyrnnamM W nepuoaam.

3navenue [epuoanueckoro 3akoHa n [epuoanyeckoi CHCTEMbI XHMUYECKUX
IEMEHTOB Jns pa3BuTMa HAyku W npaktuku. [ M. MenpeneeB — yuéHblii #
rPaXKAaHWH.

Xumuyeckas cBs3b. KoBajlcHTHas (moisspHasd M HEMOJSPHAs) CBSI3b.
INEKTPOOTPULIATEIBHOCTE XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

CreneHp  okucieHusi.  OKHCIMTE/IbHO-BOCCTAHOBUTEIBHBIE — PEAKIIUH.
I Tpoliecchbl OKUCTIEHUA U BOCCTAHOBJICHUsL. OKUCIMTEIN U BOCCTAHOBUTEIH.

Xumuueckuit JKCnepumenm:

n3yueHue 00pasuoB BELICCTB METAINIOB M HEMETAIJIOB, B3aUMOACHCTBHE
THAPOKCUIA LUHKA € PacTBOpPaMHM KHUCIOT M IIEJI0YCH, MPOBEACHHUE OIBITOR,
WINHOCTPUPYIOIIMX  TPUMEPBI  OKWCIIMTENIBHO-BOCCTAHOBUTENbHBIX — peaKLit
(rOpeHue, peakuiy pasiokKeHUs, COCAMHEHNS ).

Meoxcnpeomemnvie ceasu



Peanuzanms MeXIpEOMETHBIX CBA3CH MpPU W3YUYEHUM XHUMHH B § Kiacce
OCYIUECTBIAETCS YEPE3 MCIONb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK U NMOHATHH, ABIISIOIIUXCA CUCTEMHBIMU I OTAC/IBHEIX MPEIMETOB
ECTECTBEHHO-HAYYHOT'O LIMKIIA.

OO1Me eCTECTBEHHO-HAYUHBIE ITOHATUS: HAY4HBIM (DaKT, TMIIOTE3a, TEOpus,
3aKOH, AaHanM3, CUHTE3, KIacCupuKauus, NEPUOANYHOCTb, HAONOACHHKE,
JKCNEPUMEHT, MOACIIMPOBAHNE, U3MEPEHHUE, MOALIIb, ABICHHUE.

Pusnka: Marepus, aroM, O3JIEKTPOH, NPOTOH, HEHTPOH, HMOH, HYKIUA,
M30TOMNbl, PANMOAKTUBHOCTb, MOJIEKYJIA, VIEKTPUUESCKUH 3apaa, BELECTBO, TENO,
00BbEM, arperaTHoe COCTOSHUE BELLECTBA, ra3, (PU3HUYCCKUE BEIMUMHBL, €AMHULbI
M3MEPEHHUS, KOCMOC, IJIAHETHI, 3BE3bI, COJHIIE.

Buonorus: potocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocepa, MHHEpalbl, TOPHBIE MNOPOEI,
MOJIE3HBIE UCKOIIAEMBIE, TOIIMBO, BOIHBIE PECYPCHI.

9 KNTACC

BemecTBo H XUMHYECKasi peaKkLusl

[Tepnoanuecknii 3akoH. [lepuoanueckas cneTeEMa XUMHUYECKUX INEMEHTOB 1.
U. Menaeneesa. CTPOCHUE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHWM CBOICTB
XMUMHMUYECKUX INEMEHTOB TMEPBbIX TPEX MNEPUOJAOB, KaNMA, KalbUWsig W MX
COCJUHEHHHA B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B [lepuoanueckoi
CHUCTEME M CTPOCHUEM UX aTOMOB.

CTpoeHHe BeIIECTBA: BHABI XUMHYECKOH CBA3H. THUNBI KPUCTAIIMYECKHX
PELIETOK, 3aBUCUMOCTE CBOMCTB BEIIECTBA OT THUNA KPUCTAUINYECKON PEUIETKH U
BIJA XUMHYECKOMH CBSI3M.

Knaccnukaums v HOMEHKIATYpa HEOPraHWYECKHX BELIECTB. XHMHUYECKHE
CBOWCTBA BELUECTB, OTHOCALUMXCH K Pa3IMuHbIM  KJIACCAM HEOPraHU4eCKuX
COCAMHEHUH, TCHETMYECKAN CBA3b HEOPraHUUYECKUX BEILECTB.

Knacen(prikaums XMMHYECKMX peakLmii N0 pa3nuyuHbIM MPU3HAKAM (MO YUCTY
M COCTABYy YYaCTBYIOIIMX B PEaKIMM BEILIECTB, IO TEIIOBOMY 3(dekry, mno
M3MEHEHUIO CTENEHEH OKUCIEHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, 110
YUACTUIO KaTalau3aropa). JK30- H 3HIOTEPMUYECKHE PEAKUUU, TEPMOXUMHYECKUE
YPaBHEHUS.

ITonsTie © CKOPOCTH XHMHUEcKOH peakiuu. [IoHaTHe 00 0OOparuMbIX U
HEOOPATUMBIX XUMHUECKUX peakuusaX. [TIOHATHE O FOMOrCHHBIX H FeTEPOrEHHBIX
peakuugx. [Tonsatue o karanuze. [IoHsATHE 0 XUMUYECKOM paBHOBeCHU. DaKTOPHL,
BIMAKLLME HA CKOPOCTH XWUMHWUYECKOH PEAKUHH W TOJIOKEHUE XUMUUYECKOrO
PaBHOBECUS.

OKMCITUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLUUU,  JIEKTPOHHEBIH  DanaHe
OKMCIIUTENILHO-BOCCTAHOBUTENILHOMN peaKLuu. CocraBneHne  ypaBHEHUH



OKHCIIMTEILHO-BOCCTAHOBUTE/IBHEIX — PEAaKUUii € HCIOIB30BAaHUEM  METOJAA
3JIEKTPOHHOTO OanaHca.

TeopHs IEKTPONIATHYECKON JUCCOUUALIMU. DIEKTPOIUTE H HESIEKTPOIUTEL
KatnoHel, aHHOHBEI. MeXaHW3M [JUCCOLMALMN BEIUICCTB € Pa3IMYHBIMU BUIAMU
XUMHYECKOH cBsizU. CTeneHb auccouuanuu. CUIbHBIE M CA0BIE 3JEKTPOIUTHI.

Peakunn nOHHOro oOMeHa. YCI0BUS NPOTEKAHUA PEAKLMA MOHHOO OOMEHA,
NOJMHLIE M COKPALLEHHBLIC HWOHHBIE YypaBHEHUA peakuuid. CBOHCTBA KWCNOT,
OCHOBaHMN M CONECH B CBETE TPEACTABACHHMH 00 INEKTPONUTHUECKOH
anccounaunn, KauecTBeHHbIE peakLMy Ha UOHBL, [[OHATHE O ruapoOnu3e Conen.

Xumuyeckuit IKCnepuMenm:

O03HAKOMIICHUE C MOJAEIISMU KPUCTANIMYECKUX PEIIETOK HEOPraHuYeCKUX
BCIIECTB — METANIOB U HEMETAIOB (rpadura M aiMasa), CIOXKHBIX BEUIECTB
(XIopuja HaTpus), UCCIECIOBAHUE 3aBUCHMOCTUA CKOPOCTA XMUMWYECKOU peakiuu
OT BO3ACHUCTBUA pamIMUHBIX (AKTOPOB, HCCICAOBAHUE 3JIEKTPOIPOBOAHOCTH
PacTBOPOB BELUECTB, MPOLECCA AMCCOLMAUMM KHCJIOT, LENoYeH u  coneu
(BO3MOJKHO ~ MCNOJIL30BAHME  BWACO  MATEPHUanoB), MPOBEACHHE  OMbITOB,
WUIIOCTPUPYIOLLMX  NPU3HAKM  MPOTEKAHMA  peakuuii  HOHHOrO  OOMEHa
(oOpa3oBaHue oOcazaka, BbLAGNEHME Trasza, OOpPa30BaHME BOJbI), OMBLITOB,
WINKOCTPUPYIOLLKMX  NPUMEPB  OKUCIIMTE/IbHO-BOCCTAHOBUTENBHBIX — PEAKLIMM
(rOpeHHE, peakUUU Pa3lIOKECHUs, COCIUHEHMS), PACIIO3HABAHUE HEOPTaHMYECKUX
BEUIECTB ¢ [IOMOIIBI0 KAYECTBEHHBIX  PEaKUXii HAa  UWOHBI, PEILLICHUE
3KCIIEPUMEHTAIBHEIX 3a71ay.

HemeTrannbl 1 HX COCANHEHUA

OOuias XapakTepucTuKa ranoreHoB. (OCOOEHHOCTH CTPOEHHUST ATOMOB,
XAPAKTEPHbIC CTEMEHN OKMCIEHUs. CTPOCHHE M (DU3HUECKUE CBOICTBA MPOCTHIX
BCIIECTB — TajoreHoB. XWUMHUYECKME  CBOWCTBA HA  MpUMEPE  Xlopa
(B3aMMOICHCTBME € METAIIAMM, HEMETAINAMM, LIET0ouaMH). XJIOPOBOIOPOL.
Congnas KMCI0Ta, XMMUYECKHUE CBOWCTBA, NOJIyueHHE, npumeHeHue. JleicTrue
XJIopa W XJIOPOBOJAOPOAA HA OPraHM3M YENOBEKa. BakHeHluue XIopuasl U UX
HaXOKJIEHHUE B IPUPO/IE.

OO1as xapaKTepUCTHKa 31eMeHTOB VIA-rpynmbl. Oco0EHHOCTH CTPOCHUS
ATOMOB, XapaKTEPHBIE CTENeHH OKUCHACHUA. CTpoeHue W (U3WYECKUE CBOICTBa
MPOCTHIX BEIIECTR — KACIOPOJA U CEpbl. AJUTOTPONMHBIE MOAUGMUKAIIUK KUCITOpOaa
M cepbl. XMMHUYECKUE CBOHCTBA cepbl. CepoBOAOPOA, CTPOCHHE, (PUBUYECCKHE H
XUMHUYECKUE CBOHCTBA. OKCHUIBI CEPbl KAK MPEACTABUTENN KUCJIOTHBIX OKCHIOB.
CepHasg kucnota, (U3MUECKHE M XUMHWUECKHe CBoOMcTBa (00wme  Kak
NPEACTABUTENS Klacca KWUCIOT M cneunpuueckne). XUMUUECKHE PEeaKLuu,
NCKALME B OCHOBE TMPOMBILIICHHOIO Crnocoda MONYUEHUS CEPHOH  KUCIOTEI.
[Tpumenenne ceproi KUenoTel. ConM CEPHON KHUCIOTEI, KAYECTBEHHAS PEAKLMS HA



cyab(ar-noH. HaxoxkacHUE cepbl M €€ COCAMHEHWIH B MpUpoae. XUMHUUYECKOE
3arpsI3HEHUE OKPY’KAKLICH cpelbl COCIUHEHUAMHM CEPBbl (KHCIIOTHBIC [OKIH,
3arpsA3HEHHUE BO3AyXa U BOJOEMOB), CIOCOOBI €r0 IPEAOTBPALLCHHUS,

OOmiass xapakTepucTuka >JeMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIICHH OKUCIEHUSA. A30T, paclnpoCTpaHEHUE B IIPUPOIE,
(pr3MYECKME U XMMHYECKHUE CBOHCTRA. KpyroBopoT a30Ta B npupoae. AMMMAK, €ro
(PN3MYECKNE N XUMHUUECKHE CBOHCTBA, NOAYYEHUE U NPUMEHEHHE. CONM aMMOHMS,
X (PU3MYECKUE U XHMUUYECKUE CBOUCTBA, NpuMeHeHne. KauecTBeHHas peakuns Ha
MOHbl aMMOHUA. A30THad KMUCIOTA, €€ NOJy4YeHHE, (PU3MYECKHE M XUMMUUECKUE
CBOICTBA (00IWME KAaK MPEACTABUTENN KNACCA KUCAOT M CNeUU(PUUECKUe).
Hcnonp3oBaHWE HUTPAToB U COJEM aMMOHHA B KAauecTBE MUHEPAIBHBIX
yaoOpeHnii. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLLIEH CPEbl COSIUHEHUAMHU a30Ta
(KMCIIOTHBIE [JOK/IM, 3arps3HEHUE BO3AyXa, MOYBBI M BOJ0EMOB). Docdop,
aJIoTponHble Moaupukauuu (ochopa, GUIMUECKHE U XUMUYECKHE CBOUCTBA.
Oxcua pocopa (V) 1 GochopHas KUCA0Ta, PUZMUECKNE U XUMHYECKUE CBOICTBA,
noayuenue. Ucnons3oranue pocdaToB B KAUECTBE MUHEPANbHBIX YAOOPEHHI,

OOwas xapakTepucTuka 31eMeHTOBR [VA-rpynmnbl. OCOOEHHOCTH CTPOSHMS
ATOMOB,  XapaKTEPHbIC  CTEMEHW  OKUCIEHHA.  YIIepoa,  allOTPONHbIE
MOAM(PUKALMKM, PACTIPOCTPAHEHHE B NpUPOAe, (PUBMUECKME W XUMHYECKHE
cBoiicTBa. AncopOuus. Kpyroeopot yriiepozna B npupone. OKCHAsl yriepona, ux
¢u3MHecKre M XHUMHYECKUAE CBOMCTBA, [CHCTBHE HA >KUBBIE OpPraHU3MB,
NOJNYYCHUE U NPUMEHEHHE. DKOJIOTHYECKHE IPOOIEMBI, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoTesa rnodanbHOTO MNOTEIUICHHUA KIMMATa, [ApHUKOBBIN
3 dekT. YronpHas KacnoTa U €€ colll, UX (PU3NYeCKUE U XUMHYECKUE CBOHCTBA,
nonyuyeHue W npumeHenue. KauecTBeHHas peakums Ha  KapOOHAT-HOHBLL.
Hcnonb3osanue kapOOHATOB B ObITY, MEAMLIMHE, MPOMBILUIEHHOCTH H CEIbCKOM
XO34HCTBE.

[lepBoHAuanbHBIC MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COCAMHEHUSX
yriaepoJa (MeTaH, 3TaH, STWICH, aUE€TUIIEH, 3TAaHOJI, MIUUEPHH, YKCYCHAs KUCIIOTa).
[IpypoaHbIE MCTOYHHMKHM VYTJIIEBOJOPOIOB (YToJib, MPUPOAHBIA ra3, HE(PTH),
NPOAYKTE HMX TMepepadoTKU (OEH3MH), UX POJdb B OBITY U MNMPOMBIIIICHHOCTH.
[ToHATHE O OUOJIOTMHECKH BaXKHBIX BEIIECTBAX: JKUPAX, O€NKaX, yIiieBoJaxX — U Ux
pONM B OKM3HM YEJIOBEKA. MaTepuanbHOE €IUHCTBO OpPraHUYECKUX MU
HEOPTaHUUECKIX COCIMHEHWI.

KpeMHuii, ero ¢u3nyeckue M XUMHUYECKUE CBOHCTBA, NOIYYEHUE H
npumenenne. CoennHeHus kpeMmHus B npuapoae. OOuwue npeacraBiaeHus 00
okcuae kpemuus (IV) n kpemuueBoi kucnore. CHIIMKATBL, UX MCTOJNIb30BAHHE B
ObITY, B MPOMBILLIJICHHOCTH. BaxKHEHILINWE CTPOUTENbHBIC MATCPUANIbl. KEpaMUKa,



CTEKJIO, UEMEHT, OCTOH, kene300eToH. [IpoOneMbl O€30MacHOT0 KUCIOIB30BaAHUA
CTPOMTENBHBIX MATEPHAJIOB B IIOBCEIHEBHOMN JKU3HU.

Xumuueckuit IKCREPpUMenm:

H3yUEHHE 00pa3lioB HEOPraHMYECKUX BELICCTB, CBOWCTB COJISIHONM KUCIOTHI,
MPOBEJICHAE KAYECTBEHHBIX PEAKLMii Ha XJIOPUA-UOHBI U HAOMIOJICHUE MPU3HAKOB
MX NPOTEKAHWA, ONbITbl, OTPAKAOIIKE (PUMUECKHE W XHMHUYECKHUE CBOMCTBA
ralOreHOB M UX COSAMHEHMH (BO3MOXKHO MCIONB30BAHME BUACOMATEPUANOB),
O3HAaKOMJAEHUE ¢ 00pasuaMM XJOPUAOB (TanOreéHWAOB), O3HAKOMJIEHHE C
o0pasuamn  ceppl M €€ COCAMHEHMAMH  (BO3MOXKHO  MCMONb30BAHME
BUAEOMATEPHANOB), HAOMIOEHHE NpoLecca O0YrMBaHUA Caxapa noa ACHCTBUEM
KOHIIEHTPUPOBAHHOH CEpPHOH  KUCJIOTHI, W3YYEHUE XUMHYECKUX CBONCTB
pa30aBICHHON CEPHOI KUCIIOTHI, IPOBEICHIE KAUECTBEHHOM peakuiu Ha cyabgar-
MOH U HaOJIOACHUE MpH3HAKa €€ MPOTEKAHUS, O3HAKOMIICHHE C (PU3IHYECKUMH
cBoiicTBamu a3ora, (ocopa MU HMX COCTUHEHUH (BO3MOXKHO MCHOJNB30BAHUE
BUACOMATEPHANOB), oOpa3uamun azoTHbix U (pochopHbx yaoOpeHuil, nonyueHue,
co0upaHue, pacnO3HABAHME M M3YUYCHHUE CBOHCTB AaMMMAKa, MPOBEACHUE
KAYECTBEHHBbIX PEAKUMi HA MOH aMMOHHS W PochaT-nOH U M3YUEHHE NPU3HAKOB
WX NIPOTEKAHUA, B3AUMOAENCTBUE KOHUCHTPHUPOBAHHON a30THON KUCIIOTBI ¢ MEABID
(BO3MOXKHO WCIIOJIb30BAHNE BUACOMATEPHUANOB), U3ydeHHUe MOAENEH
KPUCTAJNIMHECKNX PEIIETOK anMasa, rpadura, ¢ynepeHa, O3HAKOMIIEHHE C
MPOLECCOM  AACOPOIMM  PACTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YINIEM U
YCTPOHCTBOM IIPOTHBOTA3d, NMOJYYEHHE, COOMPAHUE, PACNIO3HABAHUE M U3YUYCHHUE
CBOWCTB YIJIEKHCIIOTO rasa, NPOBEACHHUE KAYECTBEHHBIX Peakuuil Ha KapOoHAT U
CU/IMKAT-UOHBl U U3YYEHUE IIPU3HAKOB WX [IPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKUMEH CUJIMKATHOW NPOMBILUICHHOCTH, PELICHUE 3KCNEPUMEHTANIBHBIX
3anau no TeMe « BaKHEHIIHE HEMETAIIIBI U X COEAMHEHUAY.

MeTa/ibl M HX COeIHHEHHSI

OO01was XapaKkTepuCTUKA XUMMHUECKHUX 3NEMEHTOB — METAIOB HA OCHOBAHWU
ux nonokeHus B Ilepuoamueckoii cucrteMe XUMHUUECKHX 3iaemeHToR [[. WM.
Menneneesa U cTpoeHus atoMoB. CTpoeHHE MeTallioB. MeTajmdeckas CBs3b U
METAJUIMYECKAss ~ KPUCTAJUIMYecKas  pel€Tka.  DIEKTPOXUMHUYECKUM  psn
HalpPsHKEHWH MeTauioB. DU3HUECKHE U XUMHUUYECKUE CBOMCTBA MeTalioB. O0UIMe
CMOCOOBI TIOJIYYEHHST METaJUIoB. [IoHATHE O KOPPO3UM METAIIOB, OCHOBHEIC
cnocoObl 3aMThl UX OT KOppo3uu. CrnaBel (CTalb, UYYTYH, AKPANTKOMHHWIA,
OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBILIUIEHHOCTH.

LlenouHble METAUIBL MONOXKEHUE B [ICpUOAMUECKON CHCTEME XHMHUYECKUX
anemMeHToB 1. M. Menaeneera, CTPOCHUE WX aTOMOB, HAXOKIECHHE B MPHPOJIE.
duznueckne 1 XMMHUYECKUE CBOMCTBA (HA mpuMepe HaTpus U kanus). OKCHAbl H



TMAPOKCUIBl HaTpusAa W Kanud. [IpUMEHEHHME MIENOYHBIX METAUIOB U X
COCIMHEHHI.

[llenoyHO3eMENbHBIE METAUIBI  MarHuifi Y KaJbLUWil: [ONOXKEHUE B
Ilepuoanyeckoii cucteMe XuMuueckux 3iaeMeHToB J[. M. MenaeneeBa, crpoeHue
UX aTOMOB, HAXOKIEHUE B rIpupoae. PU3HUECKUE U XUMHYESCKHE CBOMCTRA MArHHUsI
M Kanbums, BaxkHeHwue coeauHeHus KabUWs (OKCMA, THIPOKCUA, COJIM).
JKECTKOCTBL BOALI M CMTOCOOKI €€ YCTPAHEHMUS.

Anmomnnni; nonokenye B [1epuoanyeCKOn CUCTEME XUMUYECKNX IEMEHTOB
. . Menneneesa, CTpoeHHE atoma, HAX0XKASCHUE B npupoae. Du3nyecKue u
XUMHUHECKNUE CBOMCTBA antOMUHUA. AMQPOTEPHbIE CBOWCTBA OKCHMAA U MMAPOKCUAA
QIFOMUHHS.

Keneszo: nonoxenue B [lepuoanyeckoii cucteMe XMMHYECKUX EMEHTOB /.
H. MengeneeBa, CTPOCHHUE aToMa, HaxoaecHHe B npupone. dusmyeckue u
XHUMUYECKUE CBOMCTBA Kene3a. OKCUIBL, TMAPOKCUIBL U con kenesa (I1) u sxeneza
(11T}, nx cocTas, CBOMCTBA U MONYUCHHE.

Xumuueckuit IKCnepuMenm:

O3HAKOMJIEHWE ¢ o0pasuamM METaINOB W CIJIABOB, HX (DU3NUECKUMHU
CBOWCTBAMM,  H3YUYCHME  PE3Y/NbTATOB  KOPPO3MM  METAINOB  (BO3MOIKHO
NCMIOIb30BAHUE BUACOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOACHCTBUA OKCMAA
KajdbU¥ss W HaTpus ¢ BOAOHW (BO3MOXKHO HCIIONB30BAHHE BHICOMATEPUAIIOB),
UCCIIEOBAHNE CBOWCTB KECTKOM BOIBI, MpoIEcca MOPEeHHS Kelle3a B KHCIIOpOJe
(BO3MOKHO  HCIOJIB30BAHUWE  BHACOMATEPUAJIOB), MPH3HAKOB  MPOTEKAHMS
KaYECTBEHHBIX PEAaKUUil Ha WOHBL MArHWs, KaJbUUs, ATIOMUHUS, [IUHKA, JKele3a
(IT) u xenesa (III), meau (II), HaOmOAEHHE W ONKUCAHUE TIPOLIECCOB OKPALIMBAHMUS
MJaMEHW MHOHAMH  HATPUS, Kanus M KaabLUKA (BO3MOKHO MCIONb30BAHHE
BUACOMATEPHANOB), UCCIIEA0BAHHE aM(POTEPHBIX CBONCTB MMAPOKCHIA ATFOMUHUSA
M TMAPOKCUAA UMHKA, PELLIEHHE SKCNEPUMEHTAIbHBIX 3aa4 110 TemMe «Bakueiuwne
METANIJIbl U UX COCAUHECHUAY.

XHMHUSA U OKPYKAINAA Cpeaa

Bemectea U Marcpuaibl B IIOBCEIHEBHON SKU3HM 4YEJNOBEKa. besonacHoe
UCIIOJIb30BAHHUE BEIIECTB U XUMUUYECKHX peakiuil B ObiTy. [leprad momous npu
XUMHUAYECKUX OKOTaxX U OTPaBICHUSIX.

XUAMUYECKOE 3arps3HEHUE OKPYXAoIIeH cpeabl (npeacnbHad JonycTUMAast
KOHUEHTpaumsa Bewects, nanee — [1AK). Poib XUMHH B PeLLICHUH KONOTMUYECKHX
MPOOJIEM.

Xumuueckuit IKCRepuMenm:

M3yUueHUEe OOpa3LOB MATEPUANIOB (CTEKIIO, CTUIABEI METAJUJIOB, MOJUMEPHBIC
Marepranel).

Mexcnpeomemnuvie ceasu



Peanuzamus MEXNPEeIMETHBIX CBA3CH MPU M3YUYCHUM XMMHH B 9 Kiacce
OCYILIECTBIACTCA 4YEpe3 MCIOIb30BaHHE KaK OOIIUX €CTeCTBCHHO-HAYYHBIX
MOHATHH, TaK ¥ MOHATUH, ABIAIOIIMXCA CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOR
€CTECTBEHHO-HAYYHOT'O ITHKIIA.

OOuIMe €CTECTBEHHO-HAYYHBIE MOHATHS. HAy4YHBIH (DAaKT, rHIoTe3a, 3aKOH,
TEOPHsl, aHanu3, CHHTE3, KlacCuPuKauus, MNEePUOANYHOCTb, HAOIACHUE,
IKCNEPUMEHT, MOJACIMPOBAHUE, M3MEPECHHE, MOJENb, SIBACHUE, MNAPHHUKOBbIN
3(hPeKT, TeXHONOrus, MaTeprUansbl.

®u3nka: marepus, aroM, O3JIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHUA,
M30TOMbl, PAAHOAKTHMBHOCTb, MOJIEKYJIA, JJEKTPUUECKUW 3apaj, MPOBOAHUKM,
MOAYMPOBOAHUKY, AMAJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOC COCTOSIHUE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTD, KPHUCTAIUIMYECKAS
PEIIETKA, CIIABBl, (hHM3UUCCKUE BEJIMYHMHLBI, CIUHHUIIBI U3MEPEHUS, KOCMUYECKOE
NPOCTPAHCTRO, TUTAHETHI, 3BE3 /b1, COJTHIIE.

Buonorus: ¢otocuntes, awvixaHue, Ouochepa, IKOCHCTEMA, MUHEPANILHBIC
yA00PEHUs, MUKPO3JIEMEHTbI, MAKPO3IEMEHTbI, MUTATENbHbIC BEILLIECTBA.

['eorpagmsa: armocdepa, ruapocdepa, MUHEPanbl, TOPHBLIE MOPOJb,
MOJIC3HBIE UCKOMAEMBbIE, TOTIMBO, BOAHBIE PECYPCHI,



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS I[MPOI'PAMMBI 110
XNMHUHN HA YPOBHE OCHOBHOI'O OBLULETI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJ/IbTATDI

JINYHOCTHBIE  PE3yJIbTaThl  OCBOEHUS MNPOrpaMMbl  OCHOBHOIO  00LIEro
00pa3oBaHua AOCTUIAKOTCA B X0A€ OOYYEHHMS XMMUH B €AMHCTBE Y4YEOHOH u
BOCNHWTATE/ILHOH NEATEILHOCTUH B COOTBETCTBUH € TPAAMLMOHHBIMU POCCUHCKUMHU
COLMOKYJLTYPHBIMM W AYXOBHO-HPABCTBEHHbIMM LEHHOCTAMH, NPUHATBIMU B
OOLLECTBE MPABHJIAMM M HOPMAMHM MOBEACHHA M CNOCOOCTBYIOT Mpoueccam
CaMOIIO3HAHUS, CAaMOPA3BUTHS U COLMANM3ALNY 00y YarOIIUXCS.

JIMYHOCTHBIE ~ pe3yabTaThl  OTPAKAIOT  TOTOBHOCTE  00YYAKOIIUXCS
PYKOBOJCTBOBATBLCS  CHCTEMON  ITO3UTHBHBIX LEHHOCTHBIX OpPHUEHTAUMH |
pacUIMPEHHE ONbITA JACATEIPHOCTH HA €€ OCHOBE, B TOM YKCIIE B YaCTH!

1) naTPHOTHUHECKOr0 BOCINTAHUSA.

LIEHHOCTHOIO OTHOLWIEHUS K OTEYECTBEHHOMY KYJILTYPHOMY, HCTOPHUECKOMY
H HAy4YHOMY HACNCAMKO, NMOHMUMAHMA 3HAUCHWSA XUMHUECKOH HAYKU B JKHU3HM
COBPEMEHHOIo 00L1ecTBa, CIOCOOHOCTH BNAAETL AOCTOBEPHOH MH(OpMauuel o
NEPEAOBBIX AOCTHUIKEHUAX W OTKPBLITUAX MHPOBOH M OTEUYECTBEHHON XWUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOUCTBE MUpPA U OOIIECTBA,

2) rpamAaHCKOro BOCMUTAHMSA:

IPEACTAB/ICHHS O COLMAIBHBIX HOpMaXx M IIpaBHIAX MEKIHYHOCTHBIX
OTHOILICHWI B KOJUICKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOLIECTBEHHO
MoJIE3HOH,  yueOHOMCCIICNOBATENIBCKOM, TBOpYECKOM UM JApPYrux  BHJAAX
AEATENIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOH COBMECTHOH AEATENbHOCTH MPH
BbLIMOJIHEHWH  yueOHbIX, MO3HABATENbHLIX 3a/4a4, BbIMOJHEHUN XHMHYECKHX
IKCTICPUMEHTOB, CO3AAHNH YUEOHBIX MPOEKTOB, CTPEMIIEHHS K B3AHMOMOHUMAHUK
M B3aUMONOMOILM B TMpouecce 3TOH Yy4yeOHOW JCATEIBHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IIOBEACHHE M TMOCTYNKH CBOMX TOBApUILIEH ¢ IIO3ULUH
HPABCTBEHHBLIX U IIPABOBBIX HOPM € YUETOM OCO3HAHUS IIOCIEACTBUM IIOCTYIKOR,

3) HEHHOCTH HAYYHOI' 0 NO3HAHMHSL:

MUPOBO33PEHYECKUE MIPEACTABICHUSA O BEUIECTBE M XUMUYECKON peaxiui,
COOTBETCTRYIOILME COBPEMEHHOMY VPOBHIO pa3BUTHS HAYKU U COCTaBISIOIIME
OCHOBY A1 NMOHMMAHHS CYLUHOCTH HAYUYHOW KAPTHHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUA TPUPOJbI, B3aUMOCBA3AX UENIOBEKA ¢
NPUPOAHOH CPEAOH, O PO XUMUHK B MOZHAHWH HTUX 3aKOHOMEPHOCTEN

MO3HABATENbLHBLIC MOTHBBI, HAMPABICHHbBIE HA MOJNYYCHUE HOBBIX 3HAHWU MO
XMMHKW, HeoOXoauMbie Ui OOBACHEHWS HAONIOAACMBIX MPOLECCOB U SBJICHHIA,
NO3HABATENLHOW, WH(POPMALMOHHOW M UMUTATENILCKOW KYJBTYPbl, B TOM YUCHE
HABLIKOB  CAMOCTOATENbHOW paboThl ¢ yUueOHBIMM  TEKCTAMHU, CMPABOYHOMU



JATEPATYPOH, MOCTYMHBIMH TEXHUUYECKUMH CPEACTBAMH WH(MOPMALMOHHEBIX
TEXHOJIOTHH,

HHTEpPEC K OOYYCHHIO W IIO3HAHWIK, JIO003HATENBHOCTh, TOTOBHOCTH H
CMOCOOHOCT K €aMO00pa3sOBaHWIO, [MPOEKTHOH W HCCIIEI0BATENBCKOI
NESITENBHOCTH, K OCO3HAHHOMY BBIOODY HAIPABICHHOCTH W YPOBHs OOYYECHUA B
JANLHEHLLEM

4) popMHUPOBAHUSA KYJIBTYPbI 310P0BbS!

OCO3HAHWE LEHHOCTH JKHU3HM, OTBETCTBEHHOTQ OTHOLUEHUS K CBOEMY
300POBbLIO, YCTAHOBKM HA 3A0POBLIA 00pa3 KU3HM, OCO3HAHWE MOCACACTBUN M
HEMPUATUE BPEAHBIX MPUBBIYEK (YNOTPEOIEHHUA ANKOrO/IA, HAPKOTUKOB, KYPEHHM),
HCOOXOMUMOCTH COOJIFOJCHUS MpaBWI O€30IMacHOCTA MNpPU  OOpalleHHUM ¢
XMMHAYECKMMH BEUIECTBAMU B OBITY U PEAILHOM KH3HMU,

5) Tpya0BOro BOCNUTAHNA:

HUHTEPEC K IIPAKTUYECKOMY H3YHEHHUIO NMPOoECCHii U TpyJa pa3IMyHOro poja,
YBOKEHUE K TPYAy M PE3ynbTataMm TPyAOBOA AEATENbHOCTH, B TOM YHUCIE HA
OCHOBE MPUMEHEHWS TMPEAMETHbIX 3HAHMW MO XWUMHMM, OCO3HAHHBIA BbLIOOP
WH/MBUAYANbHOW TPACKTOPUM NMPOAOIHKEHNs 00Pa30BaHNs ¢ YUETOM JHYHOCTHbIX
WHTEPECOB U CMOCOOHOCTH K XMMHH, OOLLECTBEHHBIX MHTEPECOB U NOTPEOHOCTEI,
yenewHo# npoeCCUOHANBHON AEATENIBHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
FOTOBHOCTB aIalITHPOBATLCS B IIPO(ECCUOHANBHOM cpeie;

6) 3K0N10rHYeCKOr0 BOCMUTAHNS:

3KOJIOTUYECKH LEIECOO0PAa3HOE OTHOIIEHUE K MPUPOILE KAK HCTOUYHHUKY
’KM3HH Ha 3eMIJIe, OCHOBE €€ CYLICCTBOBAHUS, IOHUMAaHHE UEHHOCTH 310pOBOro U
OesomacHoro oOpasa JKM3HH, OTBETCTBEHHOE OTHOLIEHHME K COOCTBEHHOMY
(PM3NUECKOMY M TICHXMYECKOMY 300pPOBbK), OCO3HAHME LEHHOCTH COOMIOACHUS
npasi1 6€30NaCHOr0 NOBEACHUS NPU PadOTE C BELECTBAMH, A TAKKE B CUTYyaLHSX,
YIPOMKAKILKX 3A0POBLIO U XKU3HU JIKOACH;

CMOCOOHOCTH MPUMEHATb 3HAHWA, NOJTYYACMbIC MPHU HU3YUYECHUH XUMHU, AN
peLLEHNs 3a7a4, CBSI3aHHBIX ¢ OKPYKAIOIICH ITPUPOIHON Cpeloi, sl MOBBILICHUS
YPOBHSL  DKOJOIMYECKOH  KYJIBTYPBI, OCO3HAHMS [NIOOAILHOTO — Xapakrepa
3KOJIOTUYECKUX MPOOIEM M TMYTECH WX PEIICHUS MOCPEACTBOM METONO0B XMMUHU,
3KOJIOTUYECKOTO MBILUICHHS, YMEHUS PYKOBOACTBOBATLCS UM B I1O3HABATEIBHOM,
KOMMYHUKATHBHOM U COUUAIBHOMN MPaKTHKE.

METAIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX Pe3yJIbTaTOB BBIACHSAKOT 3HAYUMBIE IS
(pOpMHUpOBAHNS  MHUPOBO33PEHUS  OOLICHAYUHBbIE TOHATHS  (3aKOH, Teopus,
NPUHLUMI, THNOTE3a, (AKT, CUCTEMA, MPOLECE, IKCIEPUMEHT W APYTOE.), KOTOPBIE
MCTIONB3YIOTCH B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETax H TMO3BOJSIOT HA
OCHOBE 3HAHWH M3 3TUX NpPeAMETOB (OPMHUPOBATH MPEACTABICHUE O UCTOCTHONM



HAYy4HOH KapTHHE MHpa, H YHUBEPCAJILHBIEC YUEOHBIE ACHCTBUA ([I03HABATEIBHEIE,
KOMMYHHUKATUBHBIE, PETYJIATUBHBIE), KOTOpPBIE 0OECNEYMBAOT (OPMUPOBAHUE
FOTOBHOCTH K CAMOCTOSATE/IBHOMY IUIAHMPOBAHUIO M OCYIICCTBICHUIO YYEOHOI
IESTENBHOCTH.

Ilo3naBaTe/bLHbIC YHHBEPCAIbHBIC Y4eOHbIE ACHCTBUA

Bba3zoBbie JloruueckHe aeiicTBUs:

YMEHUS UCMOJIb30BATH MPUEMBI JIOTMUYECKOTO MBILLICHUS [PU OCBOSHHM
3HAHUH. PACKPbIBATb CMBICI XMMUYECKUX MOHSATHH (BBIACIATL HX XAPAKTEPHbIC
NPU3HAKH, YCTAHABIMBATL B3aMMOCBSA3b C APYTMMH MOHATUAMH), UCNOJIL30BAThH
NOHATUSA A1 OOBACHEHUS OTAEIbHBIX (PAKTOB U ABNCHWH, BEIOUPATL OCHOBAHKA U
KPUTEPUU Ul KIacCU(PUKAIMH XUMHYECKAX BELICCTB M XUMHUYECKUX PEaKIMH,
YCTAHABIMBATE IIPHUMHHO-CIECJCTBEHHBIE CBA3M MEXAY OOBEKTAMH HW3YUYCHHS,
CTPOMTH JIOTUYECKUE PacCyKICHUS (MHAYKTUBHBIE, NEIYKTUBHEIE, [0 aHATIOIUH),
JIENATh BEIBOJIBI U 3aK/IKUEHUS;

YMEHHE NPUMEHATb B NPOLECCE MMO3HAHWUA NOHATHA (NPEAMETHLIE WU
METanpeAMETHBIE), CHMBOJMUYECKHE (3HAKOBBIEC) MOJEIHN, HCNONb3YEMbIE B XUMHM,
npeodpa3oBbIBATH LUMPOKO NMPUMEHAEMbIE B XHMHUHW MOAENbHBIC NPEACTABNCHUS —
XUMHUYECKHUH 3HAK (CUMBOJ IEMEHTA), XHUMHuUECKas (POPMyna M YPaBHEHME
XUMHMYECKOH PeakLMi — NPU PEeLICHHUH yueOHO-TO3HABATENIbHBIX 331a4, ¢ YYETOM
3TUX MOJENBHBIX NPEACTABICHUI BBIABIATE U XapaKTepU30BaTh CYIUECTBCHHEIC
MPU3HAKH U3YYAEMBIX OOBEKTOB — XUMUYECKHX BEIIECTB U XUMHYECKUX PEaKLUH,
BBIABIATE  OOINME  3aKOHOMEPHOCTH, [PHUYUHHO-CIEACTBEHHBIE CBSA3H U
MPOTHABOPEYMS B H3YUAEMBIX MPOLIECCAX U ABICHUSIX.

ba3zoBbie Hccsle10BaTeIbCKHE ACHCTBHSI:

YMEHHE MCMOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHMS, & TaKXKE B KAUECTBE OCHOBbI A (DOPMHUPOBAHHA THMOTE3bl TO
NPOBEPKE NPABNIBHOCTH BbICKA3bIBAEMbIX CYIKACHHN;

npuoOpeTeHre OnbITa MO IJIAHUPOBAHMIO, OPraHU3aLWU W MPOBEACHHIO
YUCHUYECKUX DSKCIICPUMEHTOB, YMEHHME HaOMJarh 3a XOJOM IIpoliecca,
CAMOCTOAITENIFHO TTPOTHO3UPOBATE €TI0 Pe3yJsibTaT, (OpMYIHPOBaTh 0O0OILEHUS U
BBIBOJIBI IO PE3YJIbTATaM ITPOBEAEHHOTO OMBITA, HCCICIOBAHMS, COCTABIATH OTUET
O NPOJETaHHOM padoTe.

PaGora ¢ nudopmanneii:

YMEHHE BbLIOMPATL, AHAIM3UPOBATL W MHTEPIPETUPOBATL HHOOPMALMKO
Pa3NIn4HBIX BUJOB U (POPM ITPEACTABIICHUS, NOTYHAEMYIO M3 Pa3HBIX UCTOYHUKOB
(HayuHO-NOMyJIApHAs  JUTEpaTypa XWUMHUECKOTO COJAEPXKAHHS, CIPABOYHbIC
nocoOus, pecypeel MHTepHETA), KPUTHYECKH OUECHUBATH MPOTHBOPSUHBYH) U
HEIOCTOBEPHY IO MHPOPMALIMID,



YMECHHUE MPUMEHATH Pa3IUYHBIC METOBl M 3aNpPOChl MPH IMOMCKE W OTOOpE
MH(POPMalMH H COOTBETCTBYIOUIMX [JAHHBIX, HEOOXOAMUMEBIX IS BBINOIHEHUS
yueOHBIX U ITO3HABATEIBHBIX 3a/1a4 ONPEACIEHHOTO TUIIA, IPHOOPETEHUE ONbITA B
o0JIaCTH ~ MCIIOIB30BaHUA  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
OBJIAJICHUE KYJIBTYPOH aKTUBHOIO MCIIOIB30BAHUS PA3IMYHBIX IOUCKOBBIX CHCTEM,
CaAMOCTOATENbHO BbIOWPATh ONTUMAIILHYIO (POPMY NPEACTABACHUA HHPOPMALUK U
WINKOCTPUPOBATL PELIACMBIE  3a4a4M  HECIIOWKHBIMM  CX€MAMM, AMArpaMMamm,
ApyruMy (hopMamMu rpapuky 1 ux KOMOMHAUUAMM,

YMEHUE MCNOAb30BATbL M  AHAIM3MPOBATH B MNPOUECCE YueOHON M
MCCNEAOBATENILCKON AEATENBHOCTH MH(POPMALIMKO O BAMAHUK MPOMBILUIEHHOCTH,
CEJILCKOTO XO34MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAKIUICH MMPUPOIHOMH
Cpelbl.

KoMMyHNKaTHBHbIC YHHBEPCAAbHbIE YUeOHbIE 1CHCTBHA:

YMEHHSA 3aaBaTh BOMNPOCH (B XOJE aWanora U (WIH) JUCKYCCHHM) TIO
CyliecTBy  00Cyxkpaemoi  Tembl, (OPMYJHMPOBATH  CBOM  NPEASIOKEHUS
OTHOCHTEJILHO BBINOJIHEHUS NPEASIOIKEHHON 3a1auM,

YMEHU  MPEACTABIATbL  MOJNYYECHHBIE  PE3YyJbTaThl  NO3HABATENbLHOM
JAEATENbHOCTH B  YCTHBIX W MUCbMEHHBIX TEKCTax, J[AENaTb MNPE3CHTALUMKD
PE€3yJbTATOB BBIMOJIHEHUA XMMHYECKOTO IKCNEPUMEHTA (1ad0paTOPHOro OnbITa,
nabopaTtopHot padoThI MO UCCIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IIPOEKTA);

YMEHHUs y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
MO3HABATEIBHOM M HCCIECAOBATENIbCKON  JEATEIBHOCTH  [IPH  PELIEHUH
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE y4€Ta OOIIUX MHTEPECOB U COIIACOBAHUS
no3uuyit (00CyKAeHUs, OOMEH MHEHUAMH, «MO3STOBBIC IITYPMBI», KOOpAHHALMA
COBMECTHbIX JACHCTBMH, ONPEACTICHHUE KPUTEPUEB NO  OLEHKE KauecTsa
BBITIOJIHEHHOW padOThl U ApyTHE).

Pery1siTHBHbIC YHHBEpCaJIbHbIe YUeOHbIE NeHCTBHA:

YMEHUE CAMOCTOSATENLHO ONPEACNATh UCIH ACATENIbHOCTH, TUTAHHPOBATD,
OCYLICCTRIIATh, KOHTPOJIMPOBATE U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JEATENBHOCTD, BRIOUpaTh Haubosee 3PPEKTUBHBIE CITOCOOBI PELICHUS YUCOHBIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOATEIBHO COCTABJATH WIH KOPPEKTHUPORATH
NPEUIOKEHHBII  QJITOPUTM  JCHCTBUI ITIPU  BBIMIOJHEHUHU 3aJaHUM € YUETOM
MOJNYYEHUS HOBBIX 3HaHWM 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKLHUSAX,
OLIEHMBATb COOTBCTCTBHE MOJYYEHHOTO DPE3YJIbTATA 3AABJICHHOW UEIH, YMEHUE
MCIIOJIB30BaTh H AHAJIM3UPOBATH KOHTEKCTHI, IIPEeIIaracMbl€ B YCIIOBUM 3aJaHHA.

IMPEJMETHBIE PE3YJIbTATDBI

B cocrtare npeaAMETHBIX pE3YJIbTATOB MO OCBOCHHK)  0043aTENIBHOTO
COACPKAHNA, YCTAHOBIEHHONO [aHHOH enepansHoil padouei  nporpaMmoi,
BBLIJIEJIAIOT. OCBOCHHBIC OOYYAIOIMMUCA HAYUHBIC 3HAHUS, YMEHHS U CrOCOOBI



OCHCTBHM, creuupuueckue s MOPeAMETHON 00nacTé  «XUMHA», BHIBI
NEATENBHOCTA MO IOJYYEHWKY HOBOIO  3HAHUSA, €ro  UHTEPIPETAlH,
npeoOpa3zoBaHUIO U MPUMEHECHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAlIUAX.

K koHIy o0yueHns B 8 Kj1acce IpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUIA:

e PACKPbIBATb CMbIC] OCHOBHBLIX XMMMUYECKMX MOHATHH. aTOM, MOJEKyJa,
XMMUYECKHA DJJIEMEHT, MPOCTOE BELUECCTBO, CII0NKHOE BEWIECTBO, CMECh
(OAHOPOAHAA ¥ HEOAHOPOAHAA ), BAJICHTHOCTb, OTHOCUTENbHAS ATOMHAA U
MOJIEKYJIAPHAs Macca, KOJMMYECTBO BELIECTBA, MOJIb, MOJAPHAS Macca,
MAccoOBas 1015 XMMMYECKOr0 3JIEMEHTA B COCAMHEHUH, MONSAPHBbIA 00BbEM,
OKCHU[I, KHUCJIOTA, OCHOBAHUE, CONb, 3JIEKTPOOTPUUATENBHOCTh, CTENEHb
OKHMCIICHUA, XMMUYECKAas pEaKlMs, KIacCU(PMKalUUA pPeaKUyii: peakuuu
COCOMHEHUS, PEaKIUN pa3lIoKEHUs, PEaKUUU 3aMEIUCHUs, pPeaKkuuu
00MEHa, 3K30- U 3HAOTEPMUYECCKHE PEaKIIMU, TEIUIOBON PPeKT peakuuy,
AAPO ATOMA, INCKTPOHHBLIW CNOW aToMa, aToMHas opduTtanb, paanyc
aToMa, XMUMHYECKAas CBA3b, MNOJAPHAS U HENOJIAPHAA KOBAJICHTHAS CBA3b,
MOHHAs CBA3b, UOH, KATWOH, AHWOH, PacTBOP, MACCOBas A0JA BELIECTBA
(NMPOUCHTHAS KOHLEHTPALKs ) B PaCTBOPE;

» WUIKOCTPUPOBATH B3aWMOCBA3b OCHOBHBIX XHMHYECKMX TIOHATHH H
IIPUMEHATE 3TH MOHATHS [IPY ONUCAHUH BEUIECTB U UX [IPEBPALICHUN;

e HCMNOJIB30BATh XUMHMHYECKYIO CHMBOJIMKY JJI COCTaBJICHUS (GOpMYII
BELIECTB U YPABHEHUN XUMUYECKUX PEaKLIMIA,

e OMNpPEICNATh BAJICHTHOCTh aTOMOB IEMEHTOB B OMHAPHBIX COENUHEHMSIX,
CTCNEHb  OKUCIEHUSA  DIEMEHTOB B OWHAPHBIX  COENUHEHMSX,
MPUHALIEKHOCTE BELIECTB K ONPEACTEHHOMY KIAacCy COCAMHEHHU IO
dopmynam, BMA XUMHUYECKOH CBsI3M (KOBAJIECHTHAs W HWOHHAs) B
HEOPraHUYECKUX COCAMHEHUAX,

» packpeiBaTb cMbich [lepuoanueckoro 3akona M. WM. Menaeneesa:
AEMOHCTPUPOBATh TMOHUMAHUE TIEPUOJUUECKON 3aBUCHUMOCTU CBONCTB
XUMUYECKHX 3IEMEHTOB OT UX IOJOKEHUs B [lepuoauyeckoi cucTeMe,
3aKOHOB COXPAHEHMsI MAaccChl BEUIECTB, IIOCTOSHCTBA COCTABA, ATOMHO-
MOJIEKYJIIPHOTO YUEHMS, 3aKOHAa ABOrapo;

e ONUCHIBATH M XapakTepuzoBaTh TabmuuHyio ¢opmy Ilepuoaumueckoit
CUCTEMBI  XUMMUECKMX JJIEMEHTOB. Pa3iuvyaTb TMOHATUS  «TJIABHAS
noArpynna (A-rpynma)» U «mnodouHas noarpynna (b-rpymma)», Mansie u
OONbIWIME TNEPUOIBI, COOTHOCUTH OOO3HAUECHUS, KOTOPbIE HMECHTCS B
Tabnnue «lleppoanueckas cucrema Xumuueckux snementos [ WL
Menpaeneera» ¢ UYWUCIOBBIMU  XaPAKTEPUCTUKAMU  CTPOEHHS aTOMOB



XUMUYECKUX 3ICMEHTOB (COCTaB U 3apsij s/ipa, 00LIEe YUCIO 3ICKTPOHOB
1 PACIIPEACIICHHAE HUX MO 3JICKTPOHHBIM CIIOAM ),

KIaCCH(PHIUPOBATE XUMHYECKUE 3JIEMEHTBI, HEOPraHMYECKUE BEIICCTBA,
XMMHUYECKUE PEaAKUUU (MO YHCIY W COCTAaBY YYaCTBYIOUIMX B PEakUUH
BEIIECTB, II0 TEIIOBOMY (P PEKTY);

XapaKkTepr30BaTh (OMMUCHIBATL) OOLLUME XUMMUYECKUE CBOHCTBA BELUECTB
PA3NIMYHBIX KNACCOB, NOATBEPKAAs OMUCAHUE NPUMEPAMU MONICKYASPHbIX
YPAaBHEHHUH COOTBETCTBYHOLUMX XUMHUYECKUX PEAKLIMH,

MPOrHO3UPOBATL CBOHCTBA BEILUECTB B 3aBUCMMOCTH OT UX KAUYECTBEHHOIO
COCTaBa, BO3MOMKHOCTH MPOTEKAHWUS XMMMUECKMX [PEBpalCHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIYKUCIIATE OTHOCUTENBHYIO MOJIEKYISPHYK) H  MOJSPHYK  MAacchl
BEIICCTB, MACCOBYIO [IOJKY XUMHYECKOTO 3JJIEMEHTa 10 (opMmylie
COCIMHEHNUS, MAaCCOBYIO JIOJIK BEUIECTBA B PACTBOPE, IIPOBOIUTE PACUYETEI
0 YPABHEHUK) XMMHUECKOH PEAKLIMY,

MPUMEHATh OCHOBHBIE ONEPAUMH MBICTIMTENBHONW ACATEIBHOCTH — AHAM3
M CHHTE3, CpaBHEHHE, ODOOLICHHE, CHCTEMATM3AUMIO, KJIACCHPHKALMIO,
BbIABJICHUE NMPUYMHHO-CNCACTBEHHBLIX CBA3CH — U1 U3YYEHHA CBOWCTB
BELLECTBE W XMMMUECKHMX PEaKLMH, €CTECTBEHHO-HAYUHbIE METOAbI
IIO3HAHUS — HaOJIOJICHUE, M3MEPEHHE, MOJCIMPOBAHUE, SKCIICPUMEHT
(peallbHBINM U MBICJICHHBIHN );

CIIEIOBaTh  I[IpaBWJIAM  [OJIB30BaHWA  XHUMUYECKOM  MOCYIOH H
1abopaTOpPHBIM O0OPYAOBAHMEM, a4 TaKXkKe IpaBHJiaM OOpAlICHUsl ¢
BCLIECTBAMUA B COOTBETCTBUUA C HWHCTPYKUMAMH II0  BBINOJIHEHHUIO
1ad0paTOPHLIX XUMMUYECKUX OMBITOB NO MONYYEHHID U COOHPAHHIO
ra3oo0pasHblX BELWECTB (BOAOPOAA M KMCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB ¢ ONPEAECNEHHON MACCOBOW A0NECH PACTBOPEHHOIO BELLECTBA,
MNAHUPOBATH M MPOBOAMTb  XHMHUYECKHE  DKCICPUMEHTBHl MO
pacIOo3HABAHUID PACTBOPOB LIENOUECH M KHCIOT C IMOMOIIBI0 MHAUKATOPOB
(nakmyc, peHondTaTeuH, METUIOPAHK U APYTHE).

K koHIy oOyueHus B 9 Ki1acce peAMETHBIE pe3y/ibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh ChOPMUPOBAHHOCTE ¥ 00YHAIOIIUXCST YMEHUIHA:

PACKPHIBATE CMBICJI OCHOBHBIX XUMWYECKHMX TOHATHUH: XUMHUYECKUI
3NEMEHT, aTOM, MOJICKYNa, WOH, KaTHOH, AHWOH, TPOCTOE BEILECTBO,
CIIOKHOE BEIIECTBO, BAICHTHOCTH, 3JEKTPOOTPULATENBHOCTE, CTENCHb
OKMCIICHUS, XMMHUECKAs PEAKLMs, XUMUYECKas CBA3b, TEMIOBOH >PdekT
peakuym,  MOIb,  MOJNAPHBIA  OOBEM,  pacTBOp,  ANEKTPOIUTEI,
HESNEKTPONIUTHI, JNEKTPOIMTHUECKAS AUCCOLUMALNSA, PEAKUHU MOHHOTO
o0MeHa, KaTanu3aTtop, XWMHUYECKOE paBHOBecue, o0parumele W



HEOOpPaTUMBIE PEaKUMH, OKUCIUTEIBHO-BOCCTAHOBUTEIBHEIE DEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBHUTE/Ib,  OKHCICHHE M BOCCTAaHOBIICHHE,
aIIoTponysA, aM(pOTEPHOCTh, XUMUYECKAA CBA3bL (KOBAJICHTHAsA, WOHHA,
METAIUINYECKAsA), KpUCTAUIMYECKasd pPeWETKa, KOPpPO3usd METAUIOB,
CIIAaBBI, CKOPOCTh XHMHYCCKOH peaKluH, IpPEACAbHO AONMyCTHMas
koHueHTpauus I1JIK BewecTsa;

WIJIKOCTPUPOBATL  B3aUMMOCBA3b  OCHOBHBIX XMMMYECKMX [OHATHH M
NPUMEHATL 3TH NOHATKUS NIPU ONKMCAHKMK BEILECTB U UX NPEBPALLEHHH;
MCNONBL30BATh XMMHUYECKYIO CHUMBOJIMKY ISl COCTABICHUS  (POpMyI
BELIECTB U YPABHEHUI XUMHUYECKUX PEaAKLH;

ONPEAENATE BAICHTHOCTD U CTENCHD OKUCICHUS XUMHYECKUX JIEMEHTOB B
COCOMHEHUAX Pa3IM4HOrO COCTaBa, IIPUHAUICKHOCTH BEIIECTB K
ONpPEAENEHHOMY KIlaccy COSAMHEHMH 10 (opMynaM, BUA XUMUYECKOIi
CBA3M (KOB&ICHTHAS, MOHHAfA, METAUIMYECKAs) B HEOPraHWYEeCKHX
COCAMHEHUAX, 3apaad MOHA NO XUMHUUECKON (POpMyne, Xapakrep Cpeib! B
BOAHBIX PAaCTBOPAX HEOPraHUUYECKUX COCAMHEHWH, TUN KPUCTAIMUYECKON
PELETKN KOHKPETHOrO BELLIECTBA,

packpeiBaTk cmbicn [lepuoanueckoro 3akoHa . M. Menaeneesa wu
ACMOHCTPUPOBATL €r0  MOHMUMAHHUE. ONMUCHLIBATL M XAPAKTEPHU30BATh
Tabnuunyio Gopmy Ilepuoanyeckoil cUCTEMBl XMMHYECKUX 3JIEMEHTOB!
paznM4aTh IOHATHS «TJIaBHas MoArpymnna (A-rpymnma)» U «nododHas
noarpynna (b-rpynma)», Maible M OOJBIIME TIEPUOIBI, COOTHOCUTH
0003HAYEHNs, KOTOpble WMEIOTCA B IIEPUOAMHYECKOM Tabnuue, ¢
YHCJIOBBIMH  XapaKTEPUCTUKAMH  CTPOCHHA  ATOMOB  XUMHYECKHUX
MMEMEHTOB (COCTaB W 3apsa  sapa, OOILEE YMCAO BASKTPOHOB W
pacrpesencHue MX 10 3INEKTPOHHBIM  CNOAM), OObACHATH 0oO0lINe
3aKOHOMEPHOCTH B U3MEHEHHMHW CBOWCTB JNEMEHTOB H MX COCAUHEHUIA B
npeaenax MaiblX NEPUOAOB U MIABHBIX MOATPYNN ¢ YYETOM CTPOCHHUS MX
4TOMOB;

KITacCHUUMPOBATh XUMHYECKUE 3JIEMEHTBI, HCOPraHMYECKUE BEUIECTBA,
XHMHYECKHE PEaKIUU (M0 YHCIIY W COCTABY YYACTBYIOUIMX B PEAKLUUU
BEINIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTEIICHEH OKUCICHUA
XUMHYECKHX 3JIEMEHTOB),

XapaKkTepH30BaTh (OMUCHIBATE) OOIWME M CMCUUPHUECKHE XHUMHUYECKHE
CBOMCTBA MNPOCTBIX M CIOKHBIX BEILECTB, IIOATBEPKAas OMNUCAHHE
NMPUMEPAMH  MOJIEKYJIAPHBIX M HOHHBIX YPABHEHUI COOTBETCTBYHOLLIMX
XUMUUYECKHUX PEAKLIWI,

COCTABIIATL YPABHEHHS  DIIEKTPOIIMTUYECKOW JAWCCOLMAUUM  KHCIIOT,
LETTOUER U CONENA, MOJIHBIE W COKPALUEHHBIE YPABHEHUS PEAKLMNA UOHHOTO



o0OM€Ha, ypaBHEHHA peakluif, TMOATBEPKIANOUIIMX CYIICCTRBOBAHHE
T€HETHYECKON CBA3M MEKIY BEUISCTBAMH Pa3IMYHBIX KJIACCOB,
pPacKpbIBaTh CYIIHOCTb OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX — PEaKIInit
IIOCPEJICTBOM COCTABJICHUS IEKTPOHHOTO OalaHca 3TUX peaKiuit;
IIPOTHO3UPOBATh CBOICTBAa BEUIECTB B 3aBUCHMMOCTH OT MX CTPOCHUA,
BO3MOJKHOCTH MPOTEKAHUS XMUMHYECKUX TPEBPALLEHUH B Pa3IMUHbIX
YCIIOBUSX;

BbIYUC/ISITL  OTHOCHTENBHYIO MOJIEKYASPHYK) M MOJISIPHYK)  Macchl
BELLECTB, MACCOBYK) JA0JK) XUMMUYECKOro J3neMeHTa no  (Popmyne
COEIMHEHHUS, MACCOBYIO 0JIHO BEILECTBA B PACTBOPE, MPOBOAMTH PacUEThI
TI0 YPaBHEHHIO XUMHUYECKOH PEaKIni;

cobnogaTh  IIpaBWIa  ITOJB30BAHMA ~ XMMHYECKOH  MOCyaoi
1abOpaTOPHBIM  O0OpPYJOBAaHHMEM, a TakKe MpaBwia OOpallleHUs ¢
BEIICCTBAMM B COOTBETCTBMM C MHCTPYKUMSIMH IO BBINOJIHEHHEO
1a00paTOPHbIX XUMHUUYECKHX OMBITOB NO MONYYEHHK M COOHPAHMIO
ra3000pa3HbIX BELLECTB (aMMHAKA W YITIEKMCAOrO rasa);

MPOBOAMTb  PEAKUMH, MOATBEPIKAAOUIME  KAUECTBEHHBIH  COCTAB
PA3IMUHBIX BELIECTB, PACMO3HABATL OMBLITHBIM MYTEM XJA0pPUA-, OPOMU-,
uonua-, kapOoHar-, (ocdar-, cunmxar-, cynbdar-, rMIAPOKCHA-HOHBI,
KaTHOHBl aMMOHHMSI M HMOHBI M3YYEHHBIX METAJUIOB, MPHCYTCTBYIOIIUE B
BOJHBIX paCTBOpax HEOPTaHUYECKHX BEIIECTR;

IPUMEHATE OCHOBHBIE OMEpallii MBICIHTENBHON ACATENbHOCTH — aHaJH3
U CUHTE3, CpaBHEHHE, OOOOIICHUE, CHCTEMATH3AlMIO, BBIABICHHUE
IPUYUHHO-CIIECTBEHHBIX CBs3el — /11 M3YYCHUs CBOMCTB BEUIECTB U
XUMHMUECKMX PEaKLMH, €CTCCTBEHHO-HAYUYHBLIC METOAbl MO3HAHHS —
HaONIOACHHE, U3MEPEHHUE, MOACIMPOBAHUE, SKCMEPUMEHT (pealibHbIl W
MBICJIEHHbIH ),


































































YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIbHOI'O ITPOLUECCA
OBA3ATEJIBHBLIE YUEBHBIE MATEPHAJIBI TJIA YUHEHHUKA

» Xumns, 8 knacc/ I'abpuensn O.C., Octpoymos WU.I'., Cnankos C.A.,
Axunoneproe obuwecrso «M3aarenbcreo «I1pocsewenne»
» Xumus, 9 knace/ I'abpuensn O.C., Octpoymos U.I'., Cnagkos C.A.,

Axunoneproe o0uectro «M3aarenscto «I1pocseenne»

METOANYECKUE MATEPUAJIBI JJI1 YUUTEJISA
Xumus, 89 kiaccel. Mertoauueckoe nocodue/l adbpuensu O.C., AKUHOHEPHOE

odiectro "HM3narenscTBO "I IpocBenicHue”

IIHPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI H PECYPCbBI CETH
HNHTEPHET

https://resh.edu.ru/subject/29/
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