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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTebHOM MpPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IMpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma 1o xuMHuHM Ja€T MPEACTAaBICHUE O IENsIX, OOIIeld CTpareruu OOYyYCHUS,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenbHOE MPEIMETHOE COoepKaHue, MPeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIPOrpaMMbl [0 XUMHUH, ONPEAEISAET KOINYECTBEHHbBIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEH 00yUaroluXcsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE ILeleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHOU
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTEPHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOIMU BEIIECTB B MPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€30acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3allii BO3MOXKHOCTEH JJisi camMopa3BUTUS U (POPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111ei 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUHM, HEOOXOJUMBIX KaKk B TIOBCEIHEBHOM J>KM3HM, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TArloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYatOIUXCs;

CHocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHs B OOYYEHHHM XUMHUU 00€CIEeYHBAIOTCS CHEHU(BUKON CoAepKaHUs
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckd aJanTHPOBAHHBIM OTPaKeHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEJEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00yJaronMMHUCs CUCTEMBl TIEPBOHAYAIBLHBIX MOHATHNA XUMUU, OCHOB HEOPTAHMUECKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopepiaHHe CKJIQJbIBACTCS M3 CUCTEMbI MOHATHI O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMbI IMOHATUH O XuMUUeckod peakiuu. OOe 3TH CHCTEMBbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHUPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3ajada y4eOHOro IMpeaMeTa COCTOUT B (hOPMHUPOBAHHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS IIPU M3YYSHHUH BEIIECTB U XMMHUUYECKUX PEaKIIUii, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU HA YpOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIIOBUSM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO0 OOYYaroIUMUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIMOHATBHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00yJaroMuxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS IIEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHU IO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHSTUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HM 4YeJOBEKa. XUMHA B cCUCTEeMEe HaykK. Temna u
BemecTBa. dusnueckue CBONCTBA BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP AaTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJIEKYJISIpHAst
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3anMocBsI3p KoJInMyecTBa, Macchl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo ¢hopMynaM XUMHUUYECKUX COSAMHEHUN.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa3IoKeHHsI, 3aMeIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH IMOCYJ0M, MpaBWiIaMu paboThl B Jaboparopuu W mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YYCHHE W ONHUCAaHUE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOM0AeHHEe (PU3MUECKUX (TIaBJICHUE BOCKA, TAsTHHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEYH,
MPOKAIMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOM) SBJICHHI, HAOII0IeHNE
W ONHCAaHWE TPU3HAKOB MPOTEKAHUS XHMMUYECKHX peakuui (pas3lioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxkeHue rugapokcuaa menu (1) mpu
HarpeBaHuH, B3auMoJjeicTBue sxene3a ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pa3zeneHus CMeceil: C TOMOIIBI0 MarHuTa, (PUIbTpOBAaHWE, BHIIAPUBAHUE, UCTUIUISAINUSA,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCaHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JIaHUE
MojieIe MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMUUYECKHUE CBOWCTBA (peakluyd TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
MpOMBIIUIEHHOCTU. KpyroBopoT kuciopona B mpupoge. O30H — aloTponHas MOIu(UKaIus
KHCIIOpO/1a.

TermnoBoit >(hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHWE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBo. HaxoxkaeHue Bogopona B MPHUPOJE,
buznyeckrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHblil 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoicTBa BoAbl. Bona kak pacrBoputens. PactBopbsl. HaceineHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas N0isl BEIIECTBA B
pacTBope. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MpHUPOJE M B JKH3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM ¥ HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamwioB H. H. bekerosa. Ilomyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNIEHUE COJEpKaHUsl KHCIOpOo/ia B BO3yXe, MOIyYeHue, coOupaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HMX CBOWMCTB, MOJYYeHHE, COOMpaHHE, pacliO3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3jMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOIO/ICHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIIOYEH, M3ydyeHHUE
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 33J1a4 M0 TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALINUU XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepmoamyeckas cucrema XxuMuueckux odnemeHtos [J[. M.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB artoMHbIX sjaep. M3orombl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
ABJISIOIIUXCSI CHCTEMHBIMHU JUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAY4YHBIM (DakT, TUIIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTHUBHOCTh, MOJIEKYJA, DJIEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIBl, TOPHBIC TOPOJIBI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaIbLUUsA W UX COCOUHEHUM B COOTBETCTBUHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPHUCTAUIMYECKOW PEHMIETKHM U BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiyil Mo pa3IuuHbIM MPU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu XxuMuueckoil peaxiuu. ITonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOWCTBA KHCIOT, OCHOBAaHMM M COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJIo4Yel U cojeil (BO3MOKHO HCIIOJIb30BAaHHE BHUIEO MAaTEepUANOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKUUNA (FOpEeHHE, peakUuu pa3iokKEHHs, COCAUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOreHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBue xyiopa 1 XJI0pOBOAOPO/ia Ha OPraHu3M uesoBeka. BaxkHele Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPOIIHBIE MOJIU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOmupe kak MpeAcTaBUTENS Kiacca KHCIOT M crnenuduyeckue). XHUMUYECKHE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpPYXKAIOIIEH Cpelsl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoAe, (QHU3NYECKUE H
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklyds Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJyuyEHHE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapaktepuctuka 31eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3HMYECKUe M XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, INOJydyeHHE W IpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTWJIEeH, JTAaHOJI, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yrjaeBoJax — W MX pOJIM B KHU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHnss kpemMHuss B mpupoje. OOmme mnpencrasicHus o0 okcunae kpemuus (V) u
KpeMHUEeBOM kuciote. CUIIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIILIEHHOCTH. BaxxHeilmue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C O0pa3lamMH XJIOPUIOB (TaJIOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M HU3yYEHHE CBOWCTB aMMHUaka, IpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITOJIb30BaHUE BHJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNeill KPUCTAIIMYECKUX PEIIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEJEHHE KaueCTBEHHBIX peaklui Ha KapOoHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKHX OJJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN Pl HAOpsDKEHUA MeTauioB. PU3MYECKMEe U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTauibl: ooxkeHue B [lepuoanueckoit cucTeMe XMMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCUM, TUAPOKCU, coyin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEeHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH 1A ITFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAIBIUS U HATPHUS ¢ BOAOW (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIe MeTajIbl U UX COCTUHCHHS)).

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TIpeaenbHast JOMyCTUMast KOHIICHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBA3€H NMPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.



OO1IMe ecTeCTBEHHO-HAYYHbIC TOHITHS: HAyYHbIH (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHUBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, IUIAHEThI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3ylabTaTbl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0OwIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0JIe O0Y4YEHUsI XMMHUU B €IUHCTBE YU€OHON U BOCIIUTATEIbHON JESITEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U JIyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMHU U HOPMaMH MOBEICHHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMs, CAMOPA3BUTHUS M COLIMATIM3ALMU 00yYaroIUXCsl.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xal0T TI'OTOBHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMN M PACIIMpPEHHUE ONBITAa ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HayYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpManueil 0 MepefoBbIX JOCTUKEHHUSAX U OTKPBITHUIX
MHUpPOBOH M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpoiicTBe
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHKaTHBHOM KOMIIETEHTHOCTH B 00I11eCTBEHHO MIOJIC3HOH,
yueOHOMCCIIe10BaTENbCKON, TBOPUYECKOW U JPYIMX BHJAAX [JEATENBHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENbHbIX 3a/1a4,
BBIMTOJIHEHUH XHMHUYECKHX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW AesTeIbHOCTH, FOTOBHOCTU
OLICHMBATh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHIlEHd C TO3MLIMHM HPaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKIMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKM M COCTaBIIIOIIUE OCHOBY JUIS
NOHMMAHUA  CYHUIHOCTM HAay4HOM KapTUHBl MHpa, MpPEJICTaBI€HHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJOBEKa C MPUPOJHON Cpeoi, 0 posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJIyYEHHE HOBBIX 3HAHUU 1O XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypod, JOCTYHHBIMH TEXHUUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K OOYyYEHMIO M TO3HaHHIO, JIFOOO3HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS O0y4YEHHS B JajbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBBIYEK (YHOTpPEeOJIEHUS alKOrojisi, HapKOTUKOB, KYypEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEIHHOCTH, B TOM 4YHCIE HAa OCHOBE IPHUMCHCHHS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEmHOW MPOo(eCCHOHATBHON ACITEIBHOCTH H
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAaHKE LIEHHOCTH 3JI0POBOIO M 0E30IIaCHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CHOCOOHOCTH TPUMEHSTh 3HAHMSA, MOJyYaeMbIe TPU U3YUYCHHUH XUMHH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOI'O MBIIIJIICHHA, YMCHHA PYKOBOACTBOBATHCA MM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHS, IMPUHIIUI, TUTIOTE3a, (aKT, CUCTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ITHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHUBEpCalbHble ydeOHble NeWCTBUA (IIO3HABaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMpAaThb OCHOBAaHUS M KpUTEpPUM Ui KIAcCHU(pUKALUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YyU€HUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHbIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMCHHUEC NPUMCHATH B IPOLUECCEC IMO3HAHUA TMOHATHA (Hpe}lMeTHBIe n MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xumMudeckas ¢GopMylia W ypaBHEHHE XUMHYECKOW peaklud — TMpU pPEIIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIOJIb30BaTh MMOCTABJICHHBIC BOMPOCHI B KAueCTBE MHCTPYMEHTA IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHUPOBAHHUS THUIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yibTar, (opMyIHpoBaTh 00OOLICHHS W BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUIHBIX BUIO0B
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAst TUTEpaTypa
XUMHYECKOTO COJIep)KaHUs, CIpaBOYHbIe TMocoOus, pecypchl HHTepHeTa), KpUTUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3alPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX IJIsl BBITOJHEHHS Y4€OHBIX M TIO3HABATEIILHBIX 33,144
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpenCcTaBICHUS
UHPOpPMALIMM W WUTIOCTPHPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKOU
NeSITeIbHOCTH HH(POPMAIIHMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 X031CTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

yMEHHsI 3aJaBaTh BOMNPOCH (B XoJe auanora u (WiIu) OUCKYCCHU) IO CYLIECTBY
oOcyxmaeMoll TeMbl, (HOPMYIHPOBATH CBOM NPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMyUYEeHHBIE PE3yNbTaThl MO3HABATEIBHOMN AESITETHHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 pPEe3yIbTAaTOB BBIMOIHEHUS XHMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEIBLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOLIMX MHTEPECOB M COIJIacOBaHMs MO3UIUN (0OCyXIeHUs, OOMEH MHEHMSIMHM, «MO3IOBbIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeIICHHEe KPUTEPHUEB 110 OI[CHKEe KadecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHbIe YHUBepcaJibHbIe yueOHbIe 1eiicTBHS:

YMEHHE CaMOCTOSITENILHO OTPEACISATh e NesTeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JAEATEINBHOCTH, BBHIOWPATH
HaubOonee dD(PQEeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX ¥ TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIA AITOPUTM JIEHCTBUHN MpU
BBHIITOJIHEHUH 33JaHUH C yYETOM TMOJydeHHs] HOBBIX 3HAHMKA 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIIOBUU 3aJIaHUH.



MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3yabTAaTOB IO OCBOCHHIO OO0S3aTENBLHOTO COACPKAHWS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpaMMmoi, BBIIECNAIOT: OCBOCHHBIC
oOydJarlomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XHUMHUS», BUIBl ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro

UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
K xonmy oOyuenust B 8 kijiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHMX IOHATHI: aTOM, MOJIEKYJa, XUMHYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJSPHBIA OOBEM, OKCHI, KHUCIOTa, OCHOBAHHE, COJIb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccuukanus
peakuuii: peakliuyd COeAMHEHNUS, peaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0MeHa, 9K30- U SHAOTEPMUUYECKUE PEAKIUH, TETIOBOM 2PPEKT peakuuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAsl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX IMOHATUM U MPUMEHATH 3TU
MOHSATUS [TPU ONUCAHUM BEIIECTB U UX MPEBPAICHU;

UCIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJi€HUsS (POpMyn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTpEeNATh BAJICHTHOCTb aTOMOB JJEMEHTOB B OWHAPHBIX COCJUHEHHUSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
onpeAeNéHHOMY Kiaccy COEAUHEHMH 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmblca llepnoanueckoro 3akona . M. MenneneeBa: n1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

ONHUCBHIBaTh M XapakTepusoBaTh TabmuuHyio (opmy Ilepuoanyeckoit cucremsl
XUMHYECKHX JJIEMEHTOB: pa3iuyaTh IMOHATUS «TJaBHas moArpymma (A-rpymma)» u
«mmobounast moxarpymnma (b-rpymma)», Mansie W OodbIIME TEPHONBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMetoTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
aneMmeHToB [I. Y. MeHneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHUKAaMH CTPOEHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy WM COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  NOJTBEp)KJas  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKINI;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALIEHUH B Pa3IMYHbIX YCIOBHSIX;



BBIYUCIIATh OTHOCUTEJBHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJTF0 XUMUYECKOTO DJIEMEHTa 1Mo (hOpMyJie COSUHEHHsI, MACCOBYIO JIOJIO BEIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

MPUMEHSTh OCHOBHBIE OIEPAllUM MBICIUTEILHON NEATCIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTHU3alHNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISl M3Y4YEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METO/IbI MO3HAaHUS  —  HaOJIIOJCHHUE, U3MEpEHUE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CJIeIOBaTh IMpaBUJiaM TIOJIb30BAHUS XMMHYECKOW TIOCYylOH U JTaOOpaTOPHBIM
o0opysoBaHrEM, a TaKXke MpaBWIaM OOpalleHUsi C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpPOAA U KHCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB € OMPEACIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, IIAHUPOBATH
Y MPOBOJUTh XMMUYECKUE IKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAIICNH, METHIIOPAHXK U JPyTHE).

K konmy oOydeHus B 9 kjacce IpeaMETHBIE pe3yibTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y 00YHAIOIINUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
JEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCJICHMS, XUMUYECKass PEaKLUs, XMUMHUYECKas
CBSI3b, TEIUIOBOH 3()(EKT peakiru, MOJIb, MOJISIPHBIH 00BEM, PAcCTBOP, HJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHMCJICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIMyCTHMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUH BELLECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUsS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACHATh BaJCHTHOCTh M CTENEHb OKUCJIEHHA XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICEHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA 10 XUMHYECKON
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOpPaxX HEOPraHWYECKUX COCTUHEHUH, THUI
KPUCTAIIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa nu 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHMUYECKHMX DIIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noAarpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U
3apsij sizipa, oOlIee YruCiIo MEKTPOHOB U pacIpeesieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX



COCIMHEHUH B IPEJENax MaJbIX IIEPUONOB U TJIABHBIX HMOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) O0OLIMEe U cHenuuyeckrne XHUMHUYECKHE CBOICTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLUN;

COCTaBJIATh YPABHEHUS DJICKTPOIMTHYECKON ITUCCOLMALMU KUCIIOT, LICJIOUYEH U COJIEH,
IIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS PEAKLIM HOHHOTO OOMEHA, ypaBHEHUS PEaKLMi,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIYy BELIECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I1OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHMS, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlty;

coOuoiaTh MpaBWja I0JIb30BaHUS XMMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0OpyOBaHUEM, a TaK)Ke IpaBHUja OOpaIleHUs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OINBITOB 110 MOJYYEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAaYECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OINBITHBIM HYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CWJIMKAT-, cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHBI AMMOHMSI M HOHBI H3YUEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O00OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHbIX
CBSA3€M — JUISI M3Y4YEHMsS CBOMCTB BEIIECTB M XUMHYECKHUX PEAKLIHH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCHEPUMEHT (peasbHbI U MBICIICHHBIH).
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Paznen 1. [lepBoHavyaibHbIe XUMUYECKUE TTOHATHS

11

Xumus — BaxxHas 00J1acThb
€CTECTBO3HAHUS U MPAKTHYCCKON
NEeSITEIIbHOCTY YEJIOBEKA

5

[Ipenmer xumuu. Pons xumun B
KHU3HU YeJoBeKa. XUMHUS B
cucreMe Hayk. Tena u BelecTsa.
duznuecKne CBOMCTBA BELIECTB.
ArperaTHoe COCTOSIHHE BEILECTB.
[TonsTre 0 METOAaX O3HAHUS B
XUMHH. YHCTHIE BENIECTBA U
cmecH. CiocoObl pa3ieeHus
cMeceld. XMMHYECKUI
SKCIIEPUMEHT: JleMOoHCTpaluu:
3HAKOMCTBO C XUMUYECKOM
MOCY/IOH, C paBuiIaMu paboThI B
nabopaTopuu U IpUeMaMu
oOparieHus ¢ 1abopaTOpHBIM
obopynoBanueMm. Ouznveckue
CBOICTBa 00pa3LOB
HEOPraHMYECKUX BEILECTB —
METaJUI0B U HeMeTasoB. CriocoObl
paszaeneHus cMecen
(unbTpOBaHUE, BEITApUBAHUE,
JUCTHILISALMS, XpoMaTorpadust).
JlaGopatopHsble onbIThl: M3yueHue
U onucaHue pU3NYECKUX CBONCTB
00pa31oB HEOPraHUYECKUX
BemecTB. M3yuenue croco6oB
paszenenus cmeceit (¢ TOMOIIBI0
Maraura). [Ipaktuyeckue paboTh:
Ne 1. IIpaBuna paGoTsI B
1a00paTOPUN U MPUEMBI

PackpsiBath cMbICT
M3Yy4aeMbIX [TOHSATUH.
PackpsiBaTh posib XUMHUH
B [IPUPOJIE U )KU3HU
4eJIoBEKa, €€ CB3b C
JPYTUMU HayKaMH.
Paznuuate yncteie
BEILECTBA U CMECH;
OJIHOPOJIHBIE U
HEOJHOPOJIHBIE CMECH.
Paznnuars Qusnueckue u
XUMUYECKUE SABIICHHUS.
CrnenoBath aJiropuTMam
UCIIOJIb30BaHUSA
9KCIIEPUMEHTAIIbHBIX
METO/1I0B — HaOJII0IeHUS U
JKCIIEPUMEHTA.
Habmronate u onuckeiBaTh
O0OBEKTHI NP MPOBEACHUN
JEMOHCTPALUN U
71a00PATOPHBIX OIBITOB 1O
U3YYEHHIO (PU3HMUECKUX
CBOMCTB BEIISCTB,
Croco00B pa3aeneHus
cMecel BeIEeCTB.
[IpoBOaUTH XUMUYECKUI
SKCTICPUMEHT MPH
pasneneHuu cmecel (Ha
MIpUMepe OYUCTKHU

Hcnons3ys cxemsl
pasyinyaTh YUCTHIE
BEILECTBA U CMECH;
OJIHOPOJIHBIE U
HEOJHOPOIHBIE CMECH,
paznuyath pu3nYecKue u
XUMUYECKUE SBJICHHUS.
IIpoBOUTH XUMUYECKU
SKCIEPUMEHT MpHU
paszenieHnuu cmecei (Ha
pUMepe OYUCTKH
MOBApEHHOM COJIN) B
XO0J€ NPaKTUYECKON
paboTel Ne 2 ¢ moMoI1bIO
YUUTEJIA.




oOparieHus ¢ 1abopaToOpHBIM
obopynoBanueM. Ne 2. Paznenenue
cMmecel (Ha mpuMepe OYHCTKH
MMOBAapPEHHOM COJIN).

MOBApEHHO COJN) B X0
IpaKkTU4ecKoi paboTsl Ne
2. CnenoBath npaBuiiaM
I10JIb30BAHUSI XUMUYECKON
oCy10i 1 1TaOOpaTOpHbIM
00opyIoBaHUEM, & TAKIKE
paBuiiaM oOpalleHus ¢
XUMHUYECKUMHU
BELIECTBAMH B
COOTBETCTBUHU C
MHCTPYKIUEHN IIpH
BBINIOJTHEHUH
MPaKTH4eCKON paboThl No
1. BoicTpauBarb
pa3BEPHYTHIE
NUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOI Ha
UHPOPMALIUIO U3
yueOHHUKa U CIPaBOYHbIX
MaTepuanoB, TPaMOTHO
HCIIOb30BaTh N3yYEHHBIN
MOHATUNHBIN anmnapar
Kypca XUMHH.

1.2

BGIHGCTBa U XUMHUYCCKUC PCAKIIUN

15

ATOMBI U MOJIEKYJIbl. XUMUYECKHE
aneMeHThl. CUMBOJIBI XUMHUECKHUX
aneMeHTOB. [IpocThie U clloXKHbIE
BelecTBa. ATOMHO-MOJIEKYIISIPHOE
yaeHne. XumMuieckas hopmyia.
BaneHTHOCTh aTOMOB XMMUYECKUX
AJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BeniecTB. OTHOCUTENbHAS
atomHast Mmacca. OTHOCUTEIbHAS
MoJIeKyJsipHasi Mmacca. MaccoBast
0JIsI XUMHUYECKOI'O DJIEMEHTA B

OnpenensiTb NpU3HAKU
XUMHUYECKHUX peaKIuid,
YCIIOBHS UX MPOTEKAHHUS.
OOBACHATH CYLTHOCTD
(bU3UIECKUX 1
XUMHUYECKHX SIBICHUH ¢
TOYKH 3PECHHUST aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.
Knaccudpunuposats
XUMHUYECKHE peakluu (110
YHCITy ¥ COCTaBY

Hcnons3ys cxemsl
ONpeNesATh NPU3HAKU
XAMHYECKHUX PEaKIUu,
YCIIOBHS MX IPOTEKAHUSA.
Knaccudunuposars
XUMUYECKHUE PEAKIINHU
ucnonb3ys Tadbmuiy. C
MOMOILBIO YYUTENS
COCTaBJIATH GOPMYJIbI
OMHAPHBIX BEIIECTB IO
BAJICHTHOCTH U




coenuHeHuu. Konnuecto
Belectsa. Moub. Momspaas
Macca. BzauMocBs3p konnuecTsa,
MacChl ¥ YHCIa CTPYKTYPHBIX
eANHUL] BenlecTBa. Pacy€Tsl o
dbopMyiaM XUMHUECKUX
coenuHennii. Pusuueckue u
XUMUYECKUE SBJICHHUS.
XumHu4ueckas peakuus u eé
IPU3HAKU. 3aKOH COXPAHEHUs
MaccChl BEIIECTB. XUMUYECKUE
ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PeaKui
(coenuHeHus, pa3aoKeHUs,
3aMeIleHHs, OOMEHa).
XUMHYECKUN SKCIIEPUMEHT:
JemoHcTpanun: Oundeckne
cBOIicTBa 00pa3LoB
HEOPTraHUYECKHUX BEIIECTB —
METAJIJIOB U HeMeTalsIoB. O0pa3isl
BEII[ECTB KOJUYECTBOM | MOJIb.
dusznyeckue sBieHus (TUIaBJICHHUE
BOCKa, TassHHE JIbJIa, paCTUpPaHNE
caxapa B CTyIIKE, KHIIEHUE U
KOHJIEHCAIIUsI BOJIbI). XUMHUECKHE
sBIeHUs (TOpEHUE CBEUH,
MIPOKATMBAHNE METHOM MPOBOJIOKH,
B3aUMO/ICHCTBUE COJIbI WIIM MeJia C
coJisiHOM kucnoToi). HaGnronenue
MPU3HAKOB MPOTEKAHUS
XUMHYECKHUX PEaKIun
(pa3znoxeHue caxapa,
B3aUMO/JIEVCTBUE CEPHOM KHUCIOTHI
C XJIOpUAOM Oapusi, TOTyYCHHE U

pearupyomux 1
00pa3yroIIMUXCs BEIIECTB).
CocraBnars GopmyIbl
OMHAPHBIX BEIIECTB IO
BaJICHTHOCTH U
OTIpeNIeNIATh BAJIEHTHOCTD
1o (opmyrnam BelIecTB.
PaccraBiars

K03 PUITUEHTHI B
YPaBHEHUSX XUMUICCKUX
peaxiuii. HaGmronates u
OIMCHIBATH OOBEKTHI IIPH
POBEICHUU
JEMOHCTPALMN U
71a00paTOPHBIX OMBITOB.
[TpoBOAUTH BEIYUCIICHUS
o popmymnam
XUMHAYECKHX COCIMHEHHUH
Y ypaBHEHUSAM
XUMHUYECKHUX PEaKIIUi.
[IpuMeHATH ecTECTBEHHO-
HAy4YHBIE METO/IbI
MO3HAHUS (B TOM UYHCIe
HaOJII0IeHHE,
MO/IETTUPOBAHUE,
9KCHEPUMEHT U OCHOBHBIE
onepanyy MbICIUTEIBHON
JeSITebHOCTH
(cpaBHeHue,
KIaccupuKaIus)
BricTpauBath
pa3BEPHYTHIE
MMACbMEHHBIC U YCTHBIC
OTBETHI C ONOPOH Ha

OIpeNIeNATh BaJIEHTHOCTb
1o (¢opMysaM BEIIECTB.
PaccraBnaTe

K02 puLIneHTHI B
YPaBHEHMSX XUMHUECKUX
peaKLHnii.




pasnokenue ruapokcuaa meau (I1)
IpU HarpeBaHUU, B3aMMO/ICHCTBHE
’Kele3a ¢ paCTBOPOM COJIM MeIU
(11). OnBITHI, HILTIOCTPUPYIOIIHE
3aKOH COXPaHEHHsS MaCChI.
Jlaboparopusie onbiThl: Co3nanme
MOJIEIeH MOJIEKYJT
(mapoctepxkHeBbIX). Onucanue
(U3UYECKUX CBOMCTB 00pa3IioB
HEOPTraHMYECKUX BEIIECTB —
METAJIJIOB U HEMETAIJIOB.
Habmroenue gpusnyeckux
(TutaBJIeHHE BOCKA, TastTHUE JIBJIA) U
XUMHUYECKHX (TOpEHUE CBEYH,
MpPOKaJIMBaHNE METHON
IIPOBOJIOKH) SIBJICHUI.
Habmronenue u onucanue
MIPU3HAKOB MPOTCKAHUS
XUMHUYECKHUX PEAKITHIA pa3HbIX
TUTIOB. Brruncnenus:
OTHOCHUTEJIBHON MOJIEKYJIIPHON
MAaccChl BEIIECTB, MOJISIPHOM MaccChl,
Macchl BEUIECTB, MacChl U
KOJINYECTBA BEILIECTBA; MAaCCOBOM
JIOTTM XUMHYECKOTO DJIEMEHTA TI0
bopmyie coOeMHEHNUs; TIO
YPaBHCHUSIM XUMHYECKHUX
pEaKIuii: KOJIMYECTBA, MACCHI
BEIIECTBA 110 H3BECTHOMY
KOJIMYECTBY, MACCE PEAareHTOB WU
MPOJYKTOB PEAKIIHH.

uHdopmaIuio u3
y4eOHUKa U CIIPaBOYHBIX
MaTepuaioB, IPaMOTHO
HCIIOIb30BaTh N3yYEHHBIN
MOHATUIHBIN arapar
Kypca XUMUH.

Hror no paszneny
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Pa3nes 2. BaskHeiilme npeacTaBUTeI HEOPraHUYeCKHUX BelleCTB

2.1 \ Boznyx. Kucnopon. [Tonsitue 06

6

| Bosayx — cmech razo. CocTas

HUcnons3oBarh

[To nnany




OKCHAax

Bo3nyxa. Kucnopon — snemeHt u
pocroe Beuectso. Haxoxaenue
KHCIJIOpPOJIa B IIPUPO/IE,
¢du3nveckre 1 XUMHYECKHIE
CBOMCTBA (peaKIUy TOPEHUS).
Oxcuppl. [Ipumenenne kuciaoposa.
CrniocoObI MoTy4eHus KHUCIOpo/ia B
71a00paTOPUU U IPOMBILIUIEHHOCTH.
Kpyrosopor kucnopona B
npupoje. O30H — aIoTpOIHAs

Mo U (UKAIHS KUCIOPOA.
TennoBoii 3¢ ekt XuMUIecKoi
peakluu, TepPMOXUMHUYECKUE
YpaBHEHHUS, FK30U
SHIAOTEPMUUYECKHE PEAKIINH.
TorumBo: yroias 1 MeTaH.
3arpsi3HEeHUE BO3/lyXa, yCUIICHHUE
MapHUKOBOTO (P (heKTa,
pa3pylieHre 030HOBOI'O CJIOSI.
XUMUUYECKUN IKCIIEPUMEHT:
JemoncTpanuu: KauectBeHHOE
OIPEEIIEHNE COAEPKAHUS
kuciopozaa B Boayxe [lomyuenue,
cobupaHue, pacro3HaBaHue v
M3y4YEHUE CBOMCTB KHCIOPOJIA.
Habmtoienue B3anMoaeicTBus
BEIIECTB C KMCIOPOJIOM U YCIIOBUS
BO3HHUKHOBEHUS U IPEKPAICHUS
ropenus (moxapa). JlabopaTopHbrit
onbIT: O3HaKOMIIEHHE ¢ 00pa3liaMu
OKCHJIOB U ONKMCAaHUE X CBOMCTB.
[TpakTuyeckas pabdora: Ne 3.
[Tonyuenue u cobupanue
KHCJIOPOJ1a, U3yYEHHUE €0 CBOMCTB.

XUMHUYECKYIO CUMBOJIMKY
JUTSL COCTaBIICHUST (hOPMYIT
BEILIECTB, MOJIEKYJIIPHBIX
YPaBHEHUN XUMUYECKUX
peakiuii ¢ yqactuem
KHCJIOpO/Ia.
XapakTepu3oBaTh
(omMchIBaTH) COCTaB
BO3/yXa, (pusnueckue u
XUMHUYECKHE CBOMCTBA
KHCJIOPO/1a, CIIOCOOBI €ro
TIOJTy4YEHUs1, IPUMEHEHUE
Y 3Hau€HHE B IPUPOJE U
YKU3HU YE€JIOBEKa.
CpaBHMBAThH peakLuu
TOPEHUS U MEJUIEHHOT O
okucieHust. OOBACHATD
CYLIHOCTb IKOJIOTUYECKUX
po0JieM, CBA3aHHBIX C
3arpsI3HEHUEM BO3/1yXa.
CnenoBath mpaBuiiaM
6e3omacHolt paboThI B
nabopartopuu mpu
UCTIOJIb30BaHUH
XUMHUYECKON NOCY/bI U
000pyI0BaHUs, a TAKXKe
MpaBWiIaM oOpalleHus ¢
TOPIOYMMH BELECTBAMHU.
[lnanupoBath u
OCYILECTBIATH HA
MPAKTUKE XUMUYECKHE
9KCHEPUMEHTHI,
MPOBOJIUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI IO

XapaKTepu30BaTh
(omuceIBaTh) COCTaB
BO3/yxa, (pusnveckue u
XAMHYECKHUE CBOMCTBA
KHCII0pO/1a, CIIOCOOBI €To
NOJy4YEHUs1, TIPUMEHEHUE
¥ 3HA4YCHUE B IIPUPOJIEC U
YKU3HU YEJIOBEKa.
Hcnone3ys maTepuant
y4ueOHHKA CJIeI0BAThH
mpaBuiiaM 6e301MacHo
paboTsl B 1aboparopun
IIPU UCIIOJIb30BaHUU
XUMHYECKOM MOCYAbI U
o0opy/oBaHus, a TAKKe
npaBuiiaM oOpalleHus ¢
TOPIOYMMHU BEIIECTBAMHU.




Breruucnenus: MOJIEKyIIpHOM
Macchl KMCIIOpO/ia U 030HA Ha
OCHOBaHUHU aTOMHOM MacChl
XUMHUYECKOTO JIEMEHTAa;
KOJIMYECTBA, MAacChl BEIIECTBA IO
YpaBHEHUSAM XUMUUYECKHUX
peaKIui.

pe3yabpTaTam
9KCIIEPUMEHTA IIPU
IIPOBEICHUU
71a00paTOPHBIX OMBITOB
IPaKTHYECKOH paboThI.
BbruncnsaTe KOJIM4eCTBO
BellecTBa, 00BEM Tasa 1o
(dbopmMyiaM. Y4acTBOBaTh
B COBMECTHOH paboTe B
rpymme. BeictpauBats
pa3BEPHYTHIE
NUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOI Ha
UHPOPMALIUIO U3
yueOHHUKa U CIPAaBOYHBIX
MaTepuanoB, IPaMOTHO
UCII0JIb30BaTh N3yUYEHHBII
HNOHATUMHBIN anmnapar
Kypca XUMHH.

2.2

Bonopoa. Ilonsitue o0 kuciorax u
COJIAX

Bonopoxa — anemeHT u mpocToe
BelecTBo. HaxoxxaeHue Bogopona
B IIpHUpojie, PU3NYECKUE U
XMMHYECKHE CBOICTBA,

MMPUMCHCHHUC, CIIOCOOBI MOJTy4YCHMU.

Kucnots! u conu. MonsipHbIit
00BEM razoB. Pacuérsl nmo
XUMHUYECKUM YPAaBHEHUSIM.
XUMUYECKUN SKCIIEPUMEHT:
Hemonctpauuu: Ilomydenue,
cobupaHue U pacrio3HaBaHUE
BOoZOpoaa. Bzanmonencraue
Bojtopojia ¢ okcuaom meau (I1).
JlaGopaTOpHBIil OMBIT:
B3anMozeicTere KUCior ¢

PackpsiBaTh cMbICT
M3y4aeMbIX [TOHATHH U
MIPUMEHSITh 3TU MOHATUS
IIPU ONIMCAHHUU CBOMCTB
BELIECTB U UX
IIPEBPALLICHUMN.
XapakTepru3oBaTh
(omuckIBath) (huzHUECKUE
1 XUMHUYECKHE CBOKCTBA
BOJI0OPO/1a, CIIOCOOBI €T0
MOJIy4€HU s, IPUMEHEHHE.
Cobupats npubdop s
MOJIy4€HHUs BOAOPOJA.
Hcnons3oBars
XUMHUYECKYIO CUMBOJIUKY

ITo nnany
XapaKkTepu3oBaTh
(omuchIBaTh)
dusnueckue u
XUMHUYECKHE CBOMCTBA
BOJIOPO/JIa, CIOCOOBI €ro
HOJTyYEHUS,
npumMeHenue. CooupaThb
puOOp ISl MOTYYEHUS
Bogopoza. [lox
PYKOBOJICTBOM yUYHTEIIS
IPOBOJUTH PACUETHI 110
yYpaBHEHHSIM
XUMHAYECKHX PEaKIIii:
KOJIMYEeCTBa, 00hEMa,




metaiamiu. [Ipaktudeckas padora:

Ne 4. TTonyuenue u cobupanue
BOJIOPOJIa, U3YYEHHE €r0 CBOMCTB.
Brruncnenus: o0béMa, KOJIMYECTBA
BEIIIeCTBA ra3a Mo ero u3BeCTHOMY
KOJIMYECTBY BEIIECTBA WU
00bEMY; 00bEMOB ra30B 1O
YPaBHEHHUIO PEAKIIMU Ha OCHOBE
3aKOHa O0BEMHBIX OTHOLIECHUI
ra3oB.

JUISL cOCTaBlieHUs: (HOpMyIT
BEIIIECTB, MOJICKYJISIPHBIX
yYpaBHEHUN XUMHUYECKUX
peakui ¢ yyacTueM
BOOpoa. Beruncnsare
MOJIIPHYIO Maccy
BEIIECTB; KOJUYECTBO
BEIIECTBA, 00HLEM Tasa,
Maccy BelIeCTBa;
[IpoBoauTH pacy€Tsl 11O
YPaBHEHUSAM XUMHUYECKUX
pEaKLHUii: KOJTUYECTBA,
00BEMa, Macchl BEIIECTBA
10 U3BECTHOMY
KOJIMYECTBY, 00BEMY,
Macce peareHToB Win
IPOIYKTOB PEAKIUH.
CrnenoBath npaBuiiaMm
0e301macHoil paboTHI B
nabopaTtopuu npu
HCIIOJIb30BaHUU
XUMUYECKOH MOCYABI U
000pyI0BaHus, a TAKXKe
npaBuiIaM oOpalIeHus ¢
TOPIOYMMHU BEIIECTBAMU B
obITy. [ImanupoBats u
OCYIIIECTBIISATH Ha
MPAKTUKE XUMUYECKHE
IKCIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeTIaTh BBIBOJIBI TIO
pe3yabTatam
JKCIIEPUMEHTA.
YyacTBOBaTh B

Macchl BEIIeCTBa 1O
U3BECTHOMY KOJHYECTBY,
00BéMy, Macce
pEareHToB WIn
IPOJIYKTOB PEAKIIHH.




COBMECTHOH paboTe B
rpyI1Ie.

2.3

Boga. PactBopsl. [Tonstue 006
OCHOBaHUIX

dusuueckue cBoiicTBa Boabl. Bona
KaK pacTBOPUTENTh. XUMUYECKUE
cBoiicTBa BoAbl. OCHOBaHUS.
PactBopsl. Ponb pacTBopoB B
MIPUPOJIE U B KU3HU YEJIOBEKA.
KpyroBopot BoabI B IpUpoOAE.
3arpsi3HeHUE MPUPOJIHBIX BOJI.
OxpaHa ¥ 0YMCTKa PUPOIHBIX
BoA. Hacklenusie u
HEHACHIIICHHBIE PACTBOPHI.
PacTBOpuMOCTb BENIECTB B BOJIE.
MaccoBas 10J1s BEIIeCTBa B
pacTtBope. XMMUYECKUI
AKCIEPUMEHT: JleMOHCTpauuu:
PacTBOpeHue BemecTs ¢
Pa3JIMYHON PaCTBOPUMOCTHIO.
BzaumopeiicTBHE BOIBI C

MeTaJljIaMH (HaTPUEM U KaJbIHEM).

HccnenoBanue pacTBOPOB KUCIOT
Y 1IEJI0YEN C IIOMOIIBIO
uHAnKaTopoB. JlabopaTopHbie
onbIThl MccnenoBanue
0COOEHHOCTEH pacTBOPEHUs
BEILECTB C Pa3INIHON
pactBopuMoOcThIO. [Ipurorosnenue
pPacTBOPOB C ONpPEAETEHHON
MacCOBOM J0JIE pacTBOPEHHOTO
BenlecTBa. [IpakTuueckas pabora
Ne 5. [IpuroroBneHue pacTBOpOB ¢
ONpeeNEHHON MaCcCOBOM JT0JIEH
pPacTBOPEHHOIO BELIECTBA.
Brrunciienusi: ¢ HCnoJib30BaHUEM

PackpeiBaTh CMBICI
H3y4aeMBbIX IIOHATHU U
IPUMEHATH 3T ITOHATHUS
IIpU ONKMCAHUU CBOMCTB
BELIECCTB U UX
IIpEBpAIICHUM.
XapakTepus3oBaThb
¢busnyeckue u
XMMHYECKHE CBOMCTBA
BOJIBL, €€ POJIb KaK
pacTBOpUTEIIS B
IPUPOJIHBIX IIpOLeccax.
CocraBiATh ypaBHEHUs
XUMHUYECKHUX PEAKLUN C
Y4acTHEM BOJIBI.
OOBSCHATH CYIIHOCTD
9KOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C
3arpsiI3HEHUEM MPUPOIHBIX
BOJI, CIIOCOOBI OYHUCTKHU
BOJIbI OT IIPUMECEH, MEPBI
10 OXpaHe BOJI OT
3arpsi3HEHUS.
[lmanupoBate u
OCYILIECTBIIATh Ha
MPaKTUKE XUMHYECKHE
9KCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIEJIaTh BBIBOJBI 110
pe3ynbTaTtamMm
9KCIIEPUMEHTA MTPH
MIPOBEJICHU U

ITo nnany
XapaKTepu30BaTh
buzndeckKue u
XMMHYECKHUE CBOMCTBA
BOJIbI, €€ POJIb KaK
pacTBoOpuUTEINs B
MPUPOJIHBIX IIPOIECCaX.
CocraBnaTh ypaBHEHUS
XUMHYECKHUX PEaKIHi ¢
y4aCTHEM BO/IBI.
Hcnonb3ys maTepuan
y4ueOHHKa CJIeI0BATh
npaBuiiaM 6e301MacHo
paboTsl B 1aboparopun
IIPU UCIIOJIb30BaHUU
XAMHYECKOM MOCYAbI U
000pyI0BaHUs, a TAKXKe
npaBuiiaM oOpalleHus ¢
TOPIOYMMHU BELECTBAMHU.




HOHATUS «MaccoBasi 10J1s
BELIECTBA B paCTBOPE.

71a00paTOPHBIX OIBITOB U
MIPaKTUYECKOU pabOTBHI.
CrnenoBath npaBuiIaM
6e3omacHoil paboTsI B
nabopaTropuu npu
WCTIOIb30BAHUHT
XUMUYECKOH MOCYAbI U
00opymoBaHUsI.
IIpoBOIUTH BHIYUCIIEHUS C
NPUMEHEHHUEM TTOHSITHS
«MaccoBas J10JIs1 BelllecTBa
B PacTBOPE».
BricTpanBats
pa3BEPHYTHIE
UCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOM Ha
uHdopmaruo u3
yueOHHUKa U CIPaBOYHbIX
MaTepHaJIoB, TPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIH
MIOHATUHHBIN anmnapar
Kypca XUMHH.

2.4

OcCHOBHBIE KJ1acChl
HEOPraHWYECKUX COCTMHEHUI

11

Knaccudukaiys HeoOpraHu4ecKkux
coenuHeHU. OKCHIBI.
Knaccudukanus okcuaos:
coyieoOpa3yroniie (OCHOBHEIE,
KHUCIIOTHBIE, aM(DOTEPHBIE) U
HecoJIeo0pa3yromue.
Homenkinarypa okcuioB.
dusndeckue U XUMUYECKHE
cBoiicTBa okcuA0B. Ilonyuenne
okcuoB. OCHOBaHUS.
Knaccudukanus ocHOBaHUI:
mIEI0YN 1 HEPACTBOPHUMBIE

Knaccudunuposatsb
M3y4aeMble BEIIEeCTBa MO
COCTaBY U CBOMCTBaM.
CocraBnarb Gopmynbl
OKCHJI0B, KUCJIOT,
OCHOBaHMUH, COJIeH 1
Ha3bIBaTh UX IO
MEXIyHAPOAHOU
HOMEHKJIAType.
[Iporuo3uposats
CBOICTBA BEILLECTB HA
OCHOBE 00IINX

Hcnonw3ys cxemsl
KJIaCCU(UIIUPOBATh
U3y4aeMbI€ BEIIECTBA 110
COCTaBY U CBOMCTBaM.
CoctaBiiats hopMyIbl
OKCHJIOB, KACJIOT,
OCHOBaHMUM, colieii u
Ha3bIBaTh UX I10
MEXIYHAPOAHOU
HOMEHKJIAType.




ocHoBaHus. HoMeHnknartypa
ocHoBanuii. Pu3nyeckue u
XMMHYECKHE CBOMCTBA OCHOBAHMIA.
ITonyyenue ocHoBanuii. Kucnorsr.
Knaccudukanust Kucior.
Homenkiiatypa KUCIor.
du3nyeckue U XUMHYCCKHUE
CBOMCTBA KHUCJIOT. Ps1 aKTUBHOCTH
metauioB H.H. bekerosa.
[Tonyuenue xucnot. Comnu.
Homenxkiarypa coueil.
du3ndecKkue U XUMHUYECKHE
cBoiicTBa coneil. [lonyuenue
coseil. ['eneTnueckas CBSI3b MEXKIY
KJIacCaMy HEOPraHUYECKUX
COeIMHEHNN. XUMHUUECKUH
AKCIEPUMEHT: JleMoHCTpauu:
O0pa3iubl HEOPraHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB.
OnbIThL, WJUTFOCTPUPYIOLIUE
XUMHYECKHE CBOMCTBA KJIACCOB
HEOPraHUYECKHUX BEIECTB.
JlaGopaTopHbIe OMBITHI
Ornpeznenenrie pacTBOPOB KUCIIOT U
[Iea04eil ¢ ITOMOIIBIO
WHJUKATOpoB. M3yueHue
B3aNMOJICHCTBHS KHCIIOT C
MeTaJIaMH, PeaKInil
HeWTpanu3anuu. Bzaumoperncreue
pacTBOpa CEpHOM KUCTOTHI C
okcuaoM meau (I1). Tlonydyenue
HEpPacTBOPUMBIX OCHOBAHHH.
BriTecHenne ogHoro Merajnia
JPYTUM U3 pacTBOPA COJIH.

XUMHYECKHX CBOICTB
W3YYCHHBIX
KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHU OTHOCSITCSL.
CocraBnsTh
MOJICKYJISIPHBIC
ypaBHEHUS peaKiuii,
WJUTIOCTPUPYIOITIX
XUMHYECKHE CBOICTBA U
CIOCOOBI TOJTYyUYEHUS
BEIIECTB U3YYCHHBIX
KJIACCOB/TPYIIII, a TAaK¥Ke
MOJITBEP K IAOLITUX
TEHETUYECKYIO
B3aMMOCBS3b MEXKTY
HumHu. [TponsBoauts
BBIUMCJICHHUSI 110
YPaBHECHUSM XUMHYECKUX
peakuuil. [Ltannposats n
OCYIIECTBISTh Ha
MIPAKTUKE XUMHUCCKUE
9KCIIEPUMEHTHI,
MIPOBOIUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI 10
pe3ysibTaTamMm
JKCIIEPUMEHTA MPHU
MIPOBEICHU U
71a00paTOPHBIX OMBITOB U
MPaKTUYECKUX padoT.
CrnenoBath mpaBuiiaM
0e30macHOi paboTHI B
naboparopuu mpu
WCTIOTh30BaHUN
XUMHYECKON TIOCYIbI U




[TpaxTuueckas padota Ne 6.
Pemenne skcriepuMeEHTAIBHBIX
3azad4 mo reMme «BaxkHeime
KJIaCChl HEOPTaHUYECKUX
COeIMHEHUI». Beraucnenus: no
YPaBHEHUSAM XUMUYECKOU
peakLMK: KOJIMYECTBA BEILIECTBA,
00BEMa, Macchl 110 U3BECTHOMY
KOJIMUECTBY BEIIECTBa, 00bEMY,
Macce peareHTOB UJTU ITPOyKTOB
peaKLyu.

o0opyIoBaHuUs.
BeicTpauBarts
Ppa3BEPHYTHIE
MICbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nHGOpPMAIIHIO U3
y4eOHHUKa U CIIPaBOYHBIX
MaTepuaioB, IPaMOTHO
UCIIOJIb30BaTh U3y4YEHHBIN
NOHATUMHBIN anmnapar
Kypca XUMHH.

HToro mo pazneny 30

Pasznea 3. [lepuoanueckuii 3axon u [lepuoguyeckas cuc
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT

TeMa XUuMH4YecKuXx djemenTon . U.

MenaeneeBa. CTpoeHue aT

OMOB. XMMHYeCKas

3.1 | Ilepuoguveckuii 3aK0H U 7
IIepnonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
MenneneeBa. CTpoeHue aToma

[TepBbie NOMBITKY KIAaCCHU(PUKALIUU
XUMUYECKHX AieMeHTOB. [lonsaTue
O rpYIIAax CXOIHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMETIbHBIE
METaJlIbl, TaJOr€Hbl, THEPTHbBIE
ra3bl). DJI€MEHTbI, KOTOPbIE
00pa3yroT aM(poTepHbIE OKCUIBI U
rugpokcuabl. [lepuoanueckuit
3akoH. [lepuoanueckas cucrtema
XUMHYECKHX 3JieMeHToB [[. 1.
MenneneeBa. Koporkonepuognas
U JUTMHHOTIEPUOIHAST (POPMBI
[lepuonnueckoii cucTemsl
XUMUYECKHX 3j1eMeHToB [[. 1.
MenneneeBa. [lepuoasl u rpymnisl.
OU3NYECKUI CMBICI TOPSIAKOBOTO
HOMEpa, HOMEPOB NIEPUOAA U
rpymisl 35eMeHnTa. Ctpoenue
atomoB. CocTaB aTOMHBIX SIIIED.

N3otomnbl. Dnektponsl. CTpoeHme

PackpsiBath cMbICa
NEPUOANYECKOI0 3aKOHA.
OnwuceiBaTh cTpOEHUE
TaOJINIIBI
«Ilepnonnyeckas cucrema
XUMHYECKHUX 3JIEMEHTOB
.. MennaeneeBay.
MopenupoBatk CTpOCHHE
aTOMa, YHEPreTUYECKUX
YPOBHEH U MOyPOBHEN
IIPY TOMOIIH PUCYHKOB,
AEKTPOHHBIX
KOH(pUTypauui u
ANEKTPOHHOTpaPUUECKUX
dbopmyi. [TosicHATH
(busznyeckuit CMbICIT
MOPSAIKOBOTO HOMEpA,
HOMEpOB Mepuoia u
IPYIIIBI 2JIEMEHTA.
XapakTepu3oBaTh

C nomo1pto yuuTens
PacKpbIBaTh CMBICI
NEPUOANYECKOI0 3aKOHA.
OnuceIBaTh CTpOEHUE
TaOIUIIBL
«IIepnognyeckas
CHUCTEMA XMMHYECKHUX
anemenToB J[.M.
MenneneeBay.
MopenupoBaThk CTpOCHHE
aTOMa, YJHEPreTUYECKUX
YPOBHEW U NOLYpOBHEN
IIPY ITIOMOILY PUCYHKOB,
IEKTPOHHBIX
KOH(pUTrypanu u
3NEKTPOHHOTpaPUUECKUX
dopmyi. [ToscHATD
(bU3HYEeCKU CMBICIT
HOPSIIKOBOTO HOMEDPA,
HOMEpOB Mepuoia u




AIIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 XUMHUYECKUX
sneMeHToB llepuoanyeckoii
cucremsl .M. Menaeneena.
XapakTepucTuka XMMHUYECKOr0o
3JIEMEHTA MO €ro MOJOXKEHHUIO B
[Tepuoanueckoii cucreme JI.1.
MeneneeBa. 3aKOHOMEPHOCTH
W3MEHEHUS pajinyca aTOMOB
XUMHUYECKHUX AJIIEMEHTOB,
METaJUIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB IO
rpynmnaM v nepuojaM. 3HaueHue
[Tepuoanueckoro 3aKkoHa u
[lepuonnueckoii cucTemsl
XUMUYECKHUX AJIEMEHTOB JIJIsi
pa3BUTHS HAyKU U npaktuku. .M.
MenneneeB — y4€HbIl 1
rpaxaaHuH. XUMUYECKUN
AKCIIEPUMEHT: JleMOoHCcTpauu:
B3anmoneiictBre ruapokcuaa
LIMHKA C paCTBOpPaMH KUCIIOT U
mienoueii. MonenupoBanue
CTPOEHHUSI MOJIEKYJI MPU TOMOIIH
PUCYHKOB, MOJEJIEH, JIIEKTPOHHBIX
U CTPYKTYpHBIX popmyn. Tabmura
«Ilepuoanueckas cucteMa
XUMHUYECKUX 3eMeHTOoB J.1.
MenneneeBay. JlabopaTopHbie
onbIThl O3HAKOMIIEHHE C
o0OpasiamMu MeTaioB 1
HEMETAJUIOB.

XUMHYECKHE HIEMEHTBI
IIEPBBIX TPEX MEPUOLIOB,
KaJIni, KaJIbIIUN 1 UX
COEIMHEHUS 110
II0JIO’KEHUIO B
IIepnonnueckoii cucreme
.. Menneneena.
OOBSICHATH 001IIHE
3aKOHOMEPHOCTH B
VU3MEHEHUU CBOMCTB
XUMHYECKHX JJIEMEHTOB
(M3MeHeHue paanycoB
aTOMOB,
3JEKTPOOTPULIATEIIBHOCTH,
BJIEHTHOCTH) U UX
COCIMHEHM B Mpeenax
MaJIbIX IIEPUOJIOB U
[JIaBHBIX MOATPYII C
y4E€TOM CTPOCHUS UX
aTOMOB; Y4acTBOBaTh B
COBMECTHOH paboTe B
nape WM Irpymie.
BeicTpauBats
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(pOpMaLIHIO U3
y4eOHUKa U IPYTUX
HMCTOYHUKOB, B TOM YHCIIE
HNHurepHera.

rpynmsl ieMenTa. Ilo
IJIaHy XapaKTEepU30BaTh
XUMHUYECKHE HIEMEHTBI
IIEPBBIX TPEX IIEPUOLOB.

3.2

XHUMHU4YecKas CBS3b.
OKHCIUTETEHOBOCCTAHOBUTEILHBIE

Xumnueckas cBsi3b. KoBaneHTHas
(monsipHasi U HEMOJIsIpHAsi) CBSI3b.

PackpeiBats cMbICH
HU3y4aeMbIX MOHSITUM.

[To o6pazmy
OIPEJIEIISITh BUT




p€aKuu

DIIEKTPOOTPULIATEILHOCTh
XUMHUYECKUX 3JIeMEeHTOB. MoHHas
cBs3b. CTEeNeHb OKUCIICHHUS.
OKUCIUTEIBHOBOCCTAHOBUTEIBHBIE
peakuuu. [Ipoueccel okucieHus u
BOCCTaHOBJICHUS. OKUCIUTETH U
BOCCTAHOBUTENIN. XUMUYECKUI
AKCIIEPUMEHT: U3YYCHHE 00pa3IloB
BEILECTB METAJUIOB U HEMETAJJIOB,
B3aUMO/ICHCTBUE THIPOKCHIA
LIMHKA C pacTBOPaMH KUCIIOT U
LIETI0YEH, POBEJICHUE ONBITOB,
WJUTFOCTPUPYIOLIUX TPUMEPHI
OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHUA
(ropeHue, peakuu pas3ioKeHUs,
coeuHEeHUs ). XUMUYECKUI
AKCIEPUMEHT: JleMOHCTpauuu:
OnBIThI, HIUTIOCTPUPYIOLIHE
MpUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIINA
(ropeHue, peakiuu pa3ioKeHUs,
COEJTUHEHUS).

Onpenensats BUJ
XUMHYECKOH CBSI3H B
COETUHEHUH.
MopenupoBark CTpOCHUE
MOJIEKYJI [IPH MIOMOILN
PUCYHKOB, MOJEJEM,
INEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIL
Hcnonb3oBarh
XUMHYECKYIO CUMBOJIAKY
JUISL COCTaBIIeHUsT (hOpMYyIT
BEIIECTB, MJIICKTPOHHOTO
OaylaHca peakiuii.
Ornpenenarb CTENeHb
OKHCJICHHS aTOMOB
XUMHYECKHX JJIEMEHTOB
no popmynam u
COCTaBIIATH (POPMYITBI
OMHAPHBIX COCTUHEHUM 110
CTETIeHH OKUCJICHHUS
ATOMOB XMMHUYECKUX
3nemMeHToB. OnpenensiTh
OKHUCITUTENh U
BOCCTaHOBUTEb.
PaccraBnars
KOA(PUITUEHTHI B CXeMax
MPOCTHIX OKUCITUTEIIbHO-
BOCCTaHOBUTEIHHBIX
peaKuuii METO0M
ANEKTPOHHOTO OaaHca.
HaOmromate xumMnyeckue
OTIBITHI TIO TIJIaHY,
aHAJIM3UPOBATH U JENIaTh
BBIBOJIBI. M CIIONIb30BaTh

XMMHYECKOH CBSI3H B
COCAMHCHHWH, OIIPCACIIATH
CTEICHb OKHMCIICHUSI
aTOMOB XUMHNYCCKUX
3JIEMEHTOB 10
dbopmynam, onpenensaTh
OKHCITUTEIb U
BOCCTaHOBHUTEITb.




UKT nng coznanus
MOJIeIeH, TOATOTOBKH
IpEe3eHTalNN, JOKIAa/10B
1o Teme. BeicTpauBaTh
Ppa3BEPHYTHIE
MMUCbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOI Ha
nH(pOpPMAIIHIO U3
ydeOHHKA U APYTHUX
HMCTOYHHUKOB, B TOM YHCIIE
HuTepHera.

HToro no pazneny 15
Pe3epBHOe Bpemsi 3
OBULIEE YNCJIO YACOB IO 68

INPOI'PAMME




9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugposbie
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoTshI
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIul
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 Bbu6mmoteka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DNeKTpOIUTHYECKAs JUCCOLHALINS. 3 1 1 bubnuoreka [IOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmmnoreka [HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYITIBL 2-€p https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa [JOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO11ast XxapaKTepUCTHKA XUMHUYECKUX Bus OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nommorera L

erMHI/Iﬁ 1 UX COCIUHECHU S

https://m.edsoo.ru/7f41a636
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Ne HauMenoBanue Koa- Conep:xxanue o0yueHust OcHoOBHBIE BUABI JeITeILHOCTH OcHOBHBIE BHBI
n/n pa3/iesioB U TeM BO o0yyaromuxcst AesITeJIbHOCTH
y4eOHOro npeamMera | 4acoB oOyuaromuxcsa ¢ OB3
Pa3ned 1. BemecTBO M XMMHYeCKHe peaKIuu
11 IToBTOpEeHue ) Ilepnonnueckuil 3aK0H. XapakTepu3oBaTb XMMUYECKUE YMeTb XxapakTepu3oBaTh
yriyOyeHue 3HaHu| [Iepuoanueckas cucteMa XUMUYECKUX | QJIEMEHTBHI IIEPBBIX TPEX MEPUONIOB, | XMMHUYECKUE DJIEMEHTBI
OCHOBHBIX Pa3/IeJIOB anemeHnToB JI.M. Menneneesa. KaJIUs ¥ KaJlbLK 110 UX IIEPBBIX TPEX NEPUOJOB 10
Kypca 8 kiacca Crpoenue aToMOB. 3aKOHOMEPHOCTU B | ToJioskeHUIo B [lepuoanueckoit nosoxenuto B [ICXD.
MU3MEHEHUHU CBOMCTB XMMHUYECKHUX cucreme /1. 1. Menneneesa. Knaccugunuponats
AJIEMEHTOB MEPBbIX TPEX NEPUOIOB, KnaccugumupoBars u Ha3bIBaTh HEOpraHMYECKHE BEllecTBa
KaJIusl, KaJIbLIAS U UX COCIMHEHUN B HEOpPraHUYECKUE BELIeCTBa U3Y4YEHHBIX KJIACCOB..
COOTBETCTBUHU C MOJIOKEHUEM M3YYEHHBIX Ki1accoB. OnuckIBaTh Onpenenars BUI
aneMeHTOoB B Ileproauueckoii cucreme | oOmive XMMUYECKHE CBOUCTBA XUMHYECKOH CBSI3U U THII
U CTpOEHHEM UX aToMoB. CTpoeHue BEULIECTB Pa3JIMYHbIX KJIACCOB, KPUCTAJINYECKON PEIIETKU
BELIECTBA: BUJIbI XUMUYECKON CBA3H. IIOATBEP>K1aTh CBOWCTBA BeniecTsa. [Iporaosuposarts
THunbl KPUCTAIIMYECKUX PELIETOK, IIpUMEpPaMU MOJIEKYJIIPHBIX CBOICTBA BEILIECTB B
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT YPaBHEHHUH XMMHUYECKHUX PEAKIIMHA. | 3aBUCUMOCTH OT UX
TUIA KPUCTAJUIMYECKOMN PEIIETKH U Omnpenenars BUJ XUMUYECKOU cTpoenus. BoicTpanBath
BHJIa XUMUYECKON CBA3H. CBS3HM U TUI KPUCTAIUTMUECKON YCTHBIE OTBETHI C OIIOPOM Ha
Knaccudukanus 1 HoMeHKIaTypa PELIETKN BEIECTBA. nH(popMaLnIo U3 yueOHHKa,
HEOPraHUYECKUX BEILECTB. ITporno3upoBaTh CBONCTBa IPaMOTHO UCIOJIb30BaTh
XHUMHUYECKUE CBOMCTBA BEILIECTB, BEILIECTB B 3aBUCUMOCTHU OT UX W3YYECHHBIN TOHATUIHBIN
OTHOCSIIMXCS K Pa3IMYHBIM KJIaccam cTpoeHus. BricTpauBarh amnmapar Kypca.
HEOPraHMYECKUX COEANHEHUH, pa3BEpPHYTHIE MMCbMEHHBIE U
TEHETUYECKAs CBA3b HEOPraHUYECKUX YCTHBIE OTBETHI C OIIOPOM Ha
BElIECTB. XHUMUYECKUI KCIIEPUMEHT: uH(popMaLnIo U3 yueOHUKA U
JleMOoHCTpaluu: 03HaKOMIJIEHHE C CIIPaBOYHBIX MAaTEPHAJIOB,
MOJIETISIMU KPUCTAJUIMYECKUX PEMIETOK | TPaMOTHO MCIOJb30BaTh
HEOPraHMUYECKUX BEIIECTB — METAUIOB | M3Y4YECHHBIN MOHATUNHBIN anmnapar
U HeMeTaJuloB (TpaduTa U aamasa), Kypca XHUMHH.
CJIO’KHBIX BEIECTB (XJIOpHIa HATPHS).
1.2 OcHOBHbIE 4 Knaccudukanus xumMuueckux peakuuii | PackpbIBaTh CMBICH H3y4aeMbIX PackpsIBaTh cMbICT




3aKOHOMEPHOCTH
XMMHYECKUX PEAKIUI

[0 Pa3IMYHbIM MPU3HAKaM (110 YUCIY U
COCTaBY y4acTBYIOIIUX B peaKkLUu
BEIIIECTB, 10 TEIIOBOMY 3P deKTy, 10
M3MEHEHUIO CTENIEHEW OKUCIIEHUS
XUMHYECKHX 3JIEMEHTOB, I10
00paTUMOCTH, 110 Y4aCTHIO
KaTajau3aTopa). DK30- U
AHIOTEPMUYECKUE PEAKIINH,
TEPMOXUMHUYECKHE YPABHEHUSI.
IlonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHsaTHe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUECKUX PEAKIIHIX.
[ToHsiTe 0 TOMOT€HHBIX U
reTeporeHHbIX peakuusx. [lonsarue o
karanuse. [loHsaTtue o XuMHUIEeCKOM
paBHOBecHH. PaKTOPBbI, BAUSIOLIUE HA
CKOPOCTh XUMHUYECKOM PeaKkIuu 1
M10JIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.
OKHCIUTENBHO-
BOCCTAHOBUTEIbHBIEPEAKIINH,
AIIEKTPOHHBIN OaJaHC OKHUCIUTENBHO-
BOCCTAaHOBUTEJIBHOMN pEeaKIUu.
CocraBneHnue ypaBHEHUI
OKHCITUTENbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a
3JIEKTPOHHOTO OanaHca. XUMHUUECKUH
AKCIEPUMEHT: J[eMOHCTpauuu:
HccnenoBanne 3aBUCUMOCTH CKOPOCTH
XAMHYECKON PEAKIMU OT BO3ICHCTBUS
pa3auuHbIX (akTOpOB. OMBITHL,
WUTIOCTPUPYIOIINE TPUMEPHI
OKHCITUTENbHO-BOCCTAHOBUTEBHBIX
peaxuuii (ropeHue, peakiuu
pa3I0XKEHUs, COETUHEHNUS).

MOHSTHH U IPUMEHSATD 3TH
HIOHSITHS IIPH OITMCAHUM CBOMCTB
BEUICCTB U UX MPEBPAILCHUN.
KnaccudunupoBars XumMudeckue
peaKLuu 10 pa3IuYHbIM
IIPU3HAKaM. Y CTaHaBJIUBATh
3aBHCHUMOCTb CKOPOCTH
XMMHYECKON PEAKIIUU OT
pasInYHbIX (PAKTOPOB.
IIporao3upoBatk BO3MOKHOCTH
IIPOTEKAaHNs XUMUUYECKUX
MPEBPALLIECHUI B PA3JIMYHBIX
ycnoBusx. OnpenensaTs
OKHUCJIUTEIb U BOCCTAHOBUTENb B
OBP. CocTaBisTh 3J1€KTPOHHbBIN
OanaHc peakuuu. [IponzBoautsb
BBIUHCJICHUS 110 XUMUYECKUM
YpaBHEHHUSIM. Y 4acTBOBAaTh B
COBMECTHOM paboTe B mape uiu
rpynmne. BeicTpanBats
pa3BEpHYThIE MMCbMEHHBIEH
YCTHBIE OTBETHI C ONIOPOM Ha
nH(pOopMaLKIo U3 yueOHUKA U
CIIPaBOYHBIX MATEPHAJIOB,
I'PaMOTHO MCIOJIb30BaTh
U3Y4YECHHBIN OHATUMHBIN anmapar
Kypca XUMHH.

U3y4aeMbIX MTOHITUH U
NPUMEHSTH 3TH MOHATHUS TIPU
OIMCaHUU CBOWCTB BEILIECTB
U UX IPEBPALLECHUN.
Knaccugpunuposats
XUMHUYECKHUE PEAKIIUU 110
Pas3IMYHbIM NIPU3HAKAM.
YcraHaBiuBaTh 3aBUCUMOCTD
CKOPOCTH XUMHUYECKON
peaKuuu OT Pa3InYHbIX
¢dakxTopoB. BeicTpanBaTth
pa3BEpHYThIE MHNCbMEHHBIEU
YCTHBIE OTBETHI C OIIOPOH Ha
uHpopMannIo u3 yueOHUKa.




Bbruucnenus: KoauMuecTBa BEIIECTBa,
00BEMa 1 Macchl peareHToB WK
IPOAYKTOB [0 YPAaBHEHUSIM
XAMHUYECKUX PEaKIUN.

1.3

DneKTpoIuTHYECKas!
JUCCOLMALUS.
XUMHUYECKUE PEAKIINU
B pacTBOpax

Teopust 37EKTPOTUTUYECKOMN
JUCCOLMALIMU. DIIEKTPOJIUTHI U
HERJIEKTPOJIUThL. KaTHOHBI, aHHOHBI.
MexaHu3M IMCCOLUALINY BEILIECTB C
Pa3IMYHBIMH BHIaMU XUMUYECKOI
cBs3u. CTeneHb TMCCOIUAIUU.
CunpHbI€ U Cl1a0bble AIEKTPOIIUTHI.
Peakiun nonnoro ooMeHa.
VYcnoBusnpoTekaHus peakiuidi HOHHOTO
00MeHa, MOJIHbIE U COKpAIlIEHHbIE
MOHHbIE YpaBHEeHHs peakuuidi. CBOHCTBa
KHCJIOT, OCHOBAaHHM U COJICH B CBETE
MPEJICTaBICHUI 00 IEKTPOIUTUYECKOM
nuccormanuu. KauecTBeHHbIC peakiiuu
Ha uoHbL. [loHsATHE O THapOIU3E Cconeil.
XUMUYECKUN SKCIIEPUMEHT:
Hemoncrpauuu: Hccnenosanue
AJIEKTPONPOBOHOCTH PACTBOPOB
BEILECTB, MTpoliecca IUCCOLUALUN
KHCJIOT, IIeJI0uel U coiei (BO3MOKHO
UCIIONIb30BaHNE BUICOMATEPUATIOB).
OIBITHI, WJUTFOCTPUPYIOIINE TPU3HAKU
MPOTEKaHUs PeaKIfii HOHHOTO 0OMeHa
(oOpa3oBaHue OcajKa, BBIICIICHUE Ta3a,
oOpa3oBanue Bojbl). Pacno3HaBanue
HEOPTaHWYECKHUX BEIIECTB C MTOMOIIBIO
KaueCTBEHHBIX PEaKIUii Ha HOHBI.
JlaGopaTopHsrit onbIT: U3yuenue
MPU3HAKOB MPOTEKAHUS peaKluu
MOHHOTO OOMEHA B pacTBOpax

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSITHUM, & TAK)KE CMBICI TEOPUH
ANEKTPOJIUTUYECKON AUCCOLUALINH.
OOBSACHATD MPUUNHBI
ANEKTPONPOBOAHOCTH BOIHBIX
pacTBOPOB BEILECTB, pa3inyarh
cia0ble U CUIIbHBIE SJIEKTPOIUTHIL.
CocTtaBiTh ypaBHEHUS
JUCCOLMALMN KUCIIOT, IIEJI0oueh 1
COJIEH, ITOJIHBIE U COKPAIlEHHBIC
MOHHBIE YPABHEHUSI XUMUYECKUX
peaxkuuii HFOHHOro OOMeHa, KpaTKue
MOHHBIE YPaBHEHUS MMPOCTBIX
peaKkuuii ruIpoIn3a Coeu.
XapakTepHu30BaTh 001HE
XHMHUYECKHE CBOMCTBA BEILIECTB
pa3IMYHBIX KJIACCOB Ha OCHOBE
TEOPHH JIEKTPOITUTHIECKOU
JMCCOLIMALINY; TIOTBEPKIaTh
CBOMCTBA NIpUMEpaMu
MOJIEKYJISIPHBIX ¥ MOHHBIX
YpPaBHEHUW XUMHYECKUX PEAKIUM.
Pemars skcriepuMeHTaIbHBIE
3agaud no teme. [Inanuposars u
OCYIIIECTBJIATh Ha MPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
IIPOBOJIUTH HAOIIOCHNUS, JIENIaTh
BBIBO/JIbI 110 pe3yibTaTaM
AKCIIEPUMEHTA IIPU NIPOBEICHUU
71a00PATOPHBIX OTBITOB U

Paznuuate 10 cBOMCTBaM
BEILIECTBA AJICKTPOJIUTHI U
HE3JIEKTPOJUTHI. 3HATh
OCHOBHBI€ TTOJIOKEHUS
teopuu IJI]I, CocTaBisTh
YpaBHEHUS TUCCOIUAIIUN
KHCJIOT, ILIEJI0OUEN U COJIEH,
IIOJIHBIC U COKpALEHHBIE
HMOHHBIE YPaBHEHUS
XUMHYECKUX PEAKIUI
MOHHOTO 0OMeHa, KpaTKue
HMOHHBIC YPaBHEHUS.
CrnenoBaTh npaBuiIam
0e3omacHoil paboTHI B
naboparopuu mpu
HCIIOJIb30BaHUHN XUMUYECKON
MOCYABl U 000y IOBaHMUS.
Pemate skciepuMeHTaIbHBIC
3a/1a4u MO TEME.




3JIEKTPOJIUTOB (C 0Opa3oBaHUEM
0cajiKa, BBIJICJICHUEM ra3a,
obpazoBanueM Bojbl). [IpakTudeckas
pabora: Ne 1. Pemenue
AKCIEPUMEHTAJIBHBIX 3a7[a4 110 TeME.
Brrurcnenusi: o ypaBHeHUSIM
XUMHAYECKHX PEaKIUi.

pakTU4Yeckux padot. CiuenoBarb
npaBuiIaM 0e301acHoi paboTHl B
1a00paTOpUU IIPU UCTIONB30BAHUU
XUMHYECKOH MOCYIbI U
o0opynosanus. [IpoBoauts
BBIUMCJIEHUS 110 XUMUYECKUM
YpaBHEHMSIM. Y4acTBOBaTh B
COBMECTHOM paboTeB Mape Uiu
rpymme. BeictpauBats
pa3BEpPHYTHIE MMUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOH Ha
uH(popMaLnIo U3 yueOHUKA U
JPYTruX UCTOYHUKOB UH(OpMAIUH,
B TOM unciie aTepHera.

Hroro no paszgeay

17

Pa3gen 2. HemeTaayibl M UX COeAUHEHU ST

2.1

OOmas
XapaKTEePUCTHKA
XHUMHYECKHX
asieMmeHToB VIIA-
rpynisl. ['anoress

4

OO61mas xapakTepuCcTHKa raJOr€HOB.
Oco0EHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHH OKHUCIICHHUS.
Crtpoenue u pu3nIecKue CBONCTBA
MPOCTHIX BEIIECTB — FaJIOT€HOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
xJiopa (B3aMMOJEHCTBHE ¢ METaIlJIaMH,
HEMeTaJUIaMH, IEJI0YaMu).
XnopoBogopoa. CoJisiHast KUCIO0TA,
XMMHYECKHUE CBOMCTBA, MOJyYCHUE,
npuMeHeHue. JleicTBue XJjiopa u

XJIOpOBOAOPOJa HA OPraHU3M YCJIOBCKA.

Baxuerimme Xmopuasl 1 UX
HaXO0XJEHUE B MPUPOJIe. XUMUYECKHIT
sKcrepuMeHT: JleMoHcTpauu: OnbIThI,
oTpakaromue pu3ndeckKue u
XUMHUYECKHE CBONCTBA raJIOreHOB U UX
COeTMHEHUH (BO3MOKHO

OO0BsACHATE 00111E
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAJJIOB U UX
COEIMHEHUH B IIpeiesaX MaIbIX
MEPHUOIOB U TJIABHBIX MOJATPYIII
[Tepuoanueckoit CuCTEMBI
XUMHUYECKUX 3JIEMEHTOB C YUETOM
CTPOCHHUSI KX aTOMOB.
XapakTepu3oBath (pU3nUECKHe U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB raJIOreHOB (Ha mpuMepe
XJI0pa) M CIIOKHBIX BEIIECTB
(xJopoBoaOpOAA, XJIOpUAA
HATpHs), CIIOCOOBI UX TIOTyUCHHUSI,
MIPUMEHEHUE U 3HAUCHUE B
MIPUPO/IE U )KU3HU YEJIOBEKA.
Ornpenenarb XJI0pUI-UOHbI B
pactBope. [lmanupoBats u

OO0BACHITE 001I1E
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB
HEMETAaJUIOB U UX
COEJIMHEHMI B mpeenax
MaJIbIX TIEPUOJIOB U TJIABHBIX
noarpym [lepuoanueckon
CHUCTEMbI XUMHYECKHUX
3JIEMEHTOB.
XapakTepru3oBaTh
buznyecKkrue 1 XUMHUYECKHEe
CBOICTBA MPOCTHIX BEIIECTB
raJIoreHoOB (Ha MpuMepe
XJIOpa) U CIIOKHBIX BEIIECTB
(x;opoBogOpoAa, XJI0pUAa
HaTpusl), , IPUMEHEHHE U
3HA4YE€HHE B MPUPOJIE U KU3HU
yeoseka. CienoBarh




UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMIIeHHE ¢ 00pa3laMy XJIOPUIOB
(ramorenu1oB). JJabopaTOPHBIN OMBIT:
W3yyeHue CBOMCTB COJISTHOW KUCIIOTHI.
[IpoBenieHre KaueCTBEHHBIX PEAKIUH
Ha xJ0puA-uoHsl. [IpakTuyeckas
pabota Ne 2: [TomyueHue costHOM
KHCJIOTBI, U3y4eHUE €€ CBOMCTB.
Bbruncnenus: mo ypaBHEeHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
peareHToB JlaH B U30BITKE.

OCYIIECTBIISITh Ha MPAKTUKE
XUMUYECKHE IKCTIEPUMEHTHI,
MIPOBOAMTDH HAOJIOIEHUS, J1e1aTh
BBIBOJIBI 110
pe3ylbTaTaMIKCIIEpPUMEHTA Py
MIPOBEICHUH 1a00PATOPHBIX
OTIBITOB U MPAKTUYECKHUX PadoT.
CnenoBath nipaBmiiaM 0€3011aCHOM
paboTHI B 1abopaTopuu Ipu
MCTIOJIb30BAaHUN XUMHUYECKOU
MoCyAbl U 000pPyTOBaHUSI.
BeicTpauBath pa3BEpHYThIE
MUCHbMEHHBIC U YCTHBIE OTBETHI C
OTopoii Ha HH(pOpMAIHIO U3
yueOHHUKa U CIPABOYHBIX
MaTepHaoB, TPaMOTHO
UCIIOJIb30BaTh U3YUEHHBIH
MOHATUIHBIN aIapar Kypca
XUMUH.

npaBuiIaM Oe30IacHOM
paboThI B 1abopaTopuu npu
UCTIOJIb30BAaHUU XUMHUYECKOU
MOCYBI U 000PYyIOBaHMUS.
BeicTpanBath yCTHBIC
OTBETHI C OIIOPOM Ha
nHpopManuoo 13 yueOHUKa.

2.2

O61mmas
XapaKTepUCTHKA
XUMHNYCCKUX
a1eMeHToB VIA-
rpynmnsl. Cepa u eé
COCIMHEHHS

OO0m1as XxapakTepUCTUKa JIEMEHTOB
VIA-rpynmnsl. OCOG€HHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTETIEHU
okucienus. CtpoeHue u Gpuanveckue
CBOICTBA MPOCTHIX BEUIECTB —
KHCIIOPOJIa U CEPbl. AJITIOTPOITHBIE
MOAU(UKAIIMN KACTIOPOA U CEPHI.
XUMHUUYECKUE CBOWCTBA CEPBI.
CepoBoaopoj, cTpoeHue, Pu3ndecKue u
XUMHUYecKHe cBorcTBa. OKCUIBI CephI
KaK TPEJICTaBUTEHN KUCIOTHBIX
okcus1oB. CepHas KUCIOTa, (PU3NIECKHE
1 XUMHUYECKHEe CBOMCTBA (001une
KaKIIPEACTABUTENS KJlacca KUCIIOT U
crenuduaeckne). XuMUIECKHE

OOBsICHATH 001INE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOICTB 311eMeHTOB VIA-Tpynisl u
UX COCIMHEHUH C yUETOM CTPOCHHUS
UX aTOMOB. XapaKTepu30BaTh
¢bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBA MPOCTOTO BEIIECTBA CEPHI
U e€ coeIMHEHU (cepoBOOpOa,
OKCHJIOB CEPBI, CEPHON KUCIIOTHI,
cynb(haToB), CIOCOOBI UX
MOJIyYEHUsl, IPUMEHEHUE U
3HAYEHUE B PUPOJE U KU3HU
yenoBeka. OnpenensaTb HaTn4aue
Cyib(aT-uoHOB B PacTBOpE.
OOBACHATH CYLITHOCTD

XapakTepru3oBaTh
¢bu3nyeckre 1 XUMHUYECKHUE
CBOKCTBA MTPOCTOTO BEIIECTBA
Cephl U €€ COeITMHEHNN
(cepoBoOpO/IA, OKCUJIOB
Cepbl, CEPHOU KUCIIOTHI,
cynb(daToB), ciocoObI UX
MOJTyYeHUs1, IPUMEHEHUE U
3HAa4YCHUE B MIPUPOJIC U KUZHU
yenoBeka. OnpenensiTh
HaJnuue cyiabpaT-uOHOB B
pactBope. OOBSACHATH
CYLIHOCTh
HKOJIOTUUECKUXIIPOOIIEM,
CBSI3aHHBIX € IepepabOTKOM




peakLuy, JIeXkKaIle B OCHOBE
IPOMBIIIJICHHOTO CII0C00a MOTyYeHUs
cepHol kuciotsl. [Ipumenenne. Conu
CEpPHOM KUCJIOTbI, KAUECTBEHHAS
peakuus Ha cynbdar-uoH. Haxoxnenue
Cephl U €€ COEAMHEHHI B IPUPOJIE.
XHUMHUYECKOE 3arps3HEHNE
OKpYKaroIleH cpelibl COETUHEHUSIMU
cepbl (KUCIOTHBIE I0XK]IU, 3arps3HEHNE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro
MpeA0TBpalIeHUsl. X UMHUYECKUI
AKCIEPUMEHT: JleMOHCTpaluuu:
O3znakomiieHHE ¢ 00pa3liaMu cephl U eé
COCTMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB).
Habmonenue npouecca o0yriuBanus
caxapa noj 1ecTBueM
KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI.
JlaGopaTtopHsbie onbIThl: M3yueHune
XUMHUYECKHX CBOMCTB pa30aBIeHHOMN
cepHoi kucnotsl. [IpoBenenne
Ka4eCTBEHHOMN peakluu Ha Cyibdat-
MOH M HaOJI0IeHNE MTPU3HAKa €&
IIPOTEKAHUS.

HKOJIOTMYECKUXIIPOOIIEM,
CBSI3aHHBIX C IEPEPabOTKOIM
coeuHeHuy cepsl. [LnanupoBats u
OCYILECTBIISITh HA IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOICHUS, J€NIaTh
BBIBO/JIBI 110 pe3yJibTaTaM
skcnepumenta. Ciie1oBaTh
npaBujaM 0e301acHO padoTHI B
nabopaTOpUM MPHU UCIIOIH30BAHUN
XUMHUYECKOH MOCYIbI U
obopynoBanus. [Ipon3Boauts
BBIUHCIICHHS 10 XUMUYECKUM
ypaBHEeHUSM. Vcnions30BaTh pu
BBITIOJTHEHUH YY€OHBIX 3aJaHHM
TEKCTHI yueOHUKA, CIPABOYHBIC
matepuaisl (Ilepuoanueckyro
CUCTEMY XHMHUYECKUX JICMCHTOB
. . MenneneeBa, Tabnuiy
pPacTBOPUMOCTH KUCIIOT,
OCHOBaHHI U COJICH B BOJE,
ANEKTPOXUMUYECKUHN PSIIT
HaIpsDKEHUN METaIIOB).
Hcnonk30BaTh MpH BHITIOTHEHUH
y4eOHBIX 3aJJaHUM U B TIpoliecce
MCCIIEIOBATENBCKOM 1eATEeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COJIepIKAHUS,
CIpaBOYHBIC MATEPHAIIBI, PECYPCHI
WNHurepHera.

COCMHEHUH CEPBI.
Hcnons3oBarts npu
BBITIOJTHEHUH Y4E€OHBIX
3aJJaHUI TEKCThI yUeOHHKa,
CIPaBOYHbBIE MaTEPUAIIbI
(ITepuoguueckyto cuctemy
XUMHUYECKUX 71eMeHTOB /1.
W. MenneneeBa, Tabmuiry
pPacTBOPUMOCTHU KUCIIOT,
OCHOBAaHU M COJIEH B BOJIE,
ANEKTPOXUMUYECKUHN PSIIT
HaIpPsDKEHUN METAIIOB).
Hcnons3oBate mpu
BBITIOJTHEHUH YICOHBIX
3aJlaHuM TeKCThl y4eOHUKa,
CIPaBOYHBIE MATEPUAITBI
(ITepuonnyeckyro cucremy
XHUMHUYECKHX dJIeMeHTOR /I,
N. MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KUCTIOT,
OCHOBAaHWI M coJIEH B BOJIE,
ANEKTPOXUMUUYECKUHN PSIIT
HaNpsDKEHUN METaIIOoB).
Cob6aronare Th npu
BBITIOJTHEHUH JTa00PAaTOPHBIX
OTIBITOB.

2.3

OOmras
XapaKTePUCTHKA
XAMHYECKHUX
asieMeHTOB VA-

OO01mas XxapakTepuCTHKa dJIEMEHTOB
VA-rpynmbl. OcOOEHHOCTH CTPOCHHUSI
aTOMOB, XapaKTEepPHbIE CTETIEHU
OKHUCJIEHHS. A30T, pacpOCTpaHEHHUE B

OOBsicHATDH 001IHE
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOWCTB 3J1eMEHTOB V A-TpYIIIBI U
UX COEMHEHUHN C YIETOM CTPOCHHS

XapakTepu3oBarth
(bl/ISI/I‘IeCKI/Ie U XUMHUYCCKHUEC
CBOMCTBA MPOCTHIX BEIIECTB
azota u docdopa u ux




rpynmsl. A30T,

dochop n ux
COCITMHCHUS

npupoe, GU3NYECKue 1 XUMUIYECKHE
cBoiictBa. Kpyrosopor a3zora B
npupoje. AMMHaK, ero pU3nYeckue u
XUMHUYECKHE CBOMCTBA, MOJIyYeHHE U
npuMmenenue. Collu aMMOHUS, UX
duznYecKre 1 XUMUIECKIE CBOMCTRA,
npuMmeHenue. KauecTBeHHas peakius
Ha MOHBI aMMOHHMA. A30THas KUCIIOTA,
e€ nonydenue, Gpu3nMUECKUe U
XUMUYECKHUE CBOWCTBA (0OIIME KaK
MPEJICTAaBUTEINS KJIacca KUCIOT U
cnenuduieckue). McnonapzoBanue
HUTPATOB U COJIC aMMOHHS B KAUE€CTBE
MUHEPAIBHBIX YIOOPEHU.
XUMHYECKOE 3arpsi3HeHNe
OKpYKaIOIIEH Cpeibl COETUHEHUSIMU
a30Ta (KHCIOTHBIE JI0XK]U, 3arPsI3HEHHE
BO3/yXa, MOYBHI U BO10EMOB). Docdop,
aJUIOTpOIHbIE MOAUUKaIH Pocdopa,
buznyecKrue 1 XUMUYECKHE CBONCTBA.
Oxkcua pocdopa (V) u pochopnas
KHUCT0Ta, GU3NYECKUE MXUMUYIECKUE
CBOMCTBA, nostyyeHue. Mcnonp3oBanue
docdaroB B kauecTBE MHHEPATHHBIX
ynoopeHuit. XuMU4eCKUid
JKCHEpUMEHT: JleMoHcTpaluu:
O3zHakomiieHue ¢ PU3NIECKUMHU
cBoOMcTBaMH a30Ta, pochopa 1 ux
COeTMHEHUH (BO3MOKHO
UCIIONIb30BaHNE BUICOMATEPUATIOB).
O3HakomyIeHHE C 00pa3liaMu a30THBIX U
dbocdopubix ynoobpenuii. [lonyuenue,
cobupaHue, pacrio3HaBaHUE U U3yUEHUE
CBOMCTB aMMuaka. BzaumMopaeiictue

UX aTOMOB. XapaKTepHu30BaTh
¢busnvecKkre 1 XUMHYECKHUE
CBOIICTBa MPOCTHIX BEUIECTB a30Ta
u docdopa 1 UX COeTMHCHUN
(amMuaka, coyeii aMMOHUS,
A30THOW KUCIIOThI, HUTPATOB,
okcuna docdopa (V) u dochopHoi
KHCIOTHI, pochaTor), CiOCOOBI UX
MOJIyYeHUsl, IPUMEHEHUE U
3HA4YCHUE B MPUPOJIC U KUIHU
yenoBeka. OnpeensaTb HOHbBI
aMMOHWUs U (ochaTHOHBI B
pactBope. OOBICHITH CYIIHOCTh
HKOJIOTMYECKUX MPOOIIeM,
CBSI3aHHBIX C HAXO0XICHUEM
coeanHeHu# a3ota u pochopa B
oKpyxaroleu cpene. [Limanuposarsb
Y OCYIIECTBIISTH HA MPAKTHKE
XUMHYECKHE HKCIIEPUMEHTHI,
NPOBOJIUTH HAOIIOCHNUS, JIENIaTh
BBIBOJIBI TI0 pe3yJIbTaTaM
HKCIIEPUMEHTA IPU MPOBEICHUN
71a00pPaTOPHBIX OIBITOB U
npakTudeckoit padbotsl. Crie10BaTh
npaBuiiaM 0€30MacHoi paboThI B
1a00paTOPUUIIPU UCTIOIB30BAHUHU
XAMHUYECKOW MOCYAbI U
obopynoBanus. [IpouzBoauTh
BBIYUCIICHUS TT0 XUMHYECKUM
ypaBHeHHsIM. Vcrionb30BaTh npu
BBITTOJIHEHUH YUEOHBIX 3a/IaHUI
TEKCThl y4eOHUKa, CIIPABOYHbIE
MaTepuaibl (IepuoIUYECKYIO
CHCTEMY XMMHYECKHX 3JIEMEHTOB

COeIMHEHM (aMMuaKa,
coJiell aMMOHHUSI, a30THOM
KHCIIOTBI, HUTPATOB, OKCH/Ia
docdopa (V) u pochopHoit
KHUCJIOTHI, (pochatos),
CIOCOOBI UX TOTYYEHUS,
MPUMEHEHHE U 3HAaYCHHE B
MIPUPOJIC U )KU3HU YEIOBEKA.
OOBACHATD CYITHOCTD
HKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXO0XKJIEHUEM
COEJMHEHHI a30Ta u
docdopa B okpykaroiei
cpeaeXapakTepu3oBaTh
buznuecKkrue 1 XUMUYECKHe
CBOWCTBA MTPOCTHIX BEUIECTB
aszota u ¢ocdopa u ux
COCJIMHECHHH (aMMHaKa, ,
A30THOM KUCIIOThI, HUTPATOB,
okcuaa ocdopa (V) u.,
dbocharoB OOBACHATD
CYITHOCTb IKOJIOTHYECKUX
npo0JieM, CBA3aHHBIX C
HAXO0XJICHUEM COeTUHEHUI
azota u (pocdopa B
OKpY>Karollen cpene.
Co6mronats Th ipu
BBITIOJTHEHUH Ta00PAaTOPHBIX
OTTBITOB.




KOHIEHTPUPOBAHHOI a30THOI KUCIIOTHI
C MeZIbI0 (BO3MOYKHO UCTIOJIB30BaHUE
BHIeoMaTeprasioB). JlabopaTopHsbie
onbIThL: [IpoBeeHne Ka4eCTBEHHBIX
peaknuii Ha HoH aMMoHUs U ocdart-
WOH, U N3yYEHUE MPU3HAKOB UX
nportekanus. [Ipaktuueckas padota Ne
3: [NonydyeHune amMmmMuaKa, H3y4eHUE €ro
CBOICTB. Boluncnenus: no ypaBHeHUAM
XAMHYECKUX PEaKIUM.

. . Menneneesa, TabuIy
PacTBOPUMOCTU KHUCIIOT,
OCHOBaHHI U COJICH B BOJE,
BIEKTPOXUMHUYECKUAN PsiJT
HaIpsHKEHUH METaJIOB).

2.4

Oo6mas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB |V A-
Ipyninsl. YTiaepoa u
KPEMHUH, U UX
COECUHEHUS

OO61mas xapakTepuCTHKa 3JIEMEHTOB
IVA-rpynmel. OcoOeHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTETICHU
OKHUCJIEHHUA. YTIEpOa, alNIOTPOIHbIE
Mo u(UKaIK, pacIpoCTpaHEHHE B
npupoze, Gu3NIecKre 1 XUMHIECKUE
cBoiictBa. Ancopobuus. Kpyrosopor
yriepojia B npupojie. OKCHabl
yriepoja, ux puznyeckue u
XUMHYECKHE CBOICTBA, JIEHCTBHE Ha
JKUBBIE OPTraHU3MBbI, TOIYYEHUE U
PUMEHEHHE. DKOJIOTHYECKHe
po0JIeMbl, CBA3aHHBIE C OKCHUIIOM
yraepoaa (1V), runoresa rnodaabHOTO
MOTEIUICHHS KJIMMaTa, HapHUKOBBII

s dexT. YronapHas KUCIOTa U €€ COH,
ux (pusuveckre U XUMHUECKHe
CBOICTBa, MOJIy4eHUE U IPUMEHEHHE.
KauectBennas peakuus Ha
KapOoHaTHOHBI. Mcronp3oBanme
KapOOHATOB B OBITY, METUIIMHE,
MIPOMBIIIIIEHHOCTH U CEIbCKOM
xo3sicTBe. [lepBoHayabHBIE TOHATHS
00 OpraHMYeCcKHX BEIIeCTBaX KakK O

OO0BsACHATE 00111E
3aKOHOMEPHOCTH B U3MEHEHUH
cBOICTB 351eMeHTOB IV A-rpynisl u
UX COEIMHEHUN C YIETOM CTPOECHUS
UX aTOMOB. XapaKTepHU30BaTh
¢bu3nvecKkre 1 XUMHIECKUE
CBOMCTBA MPOCTHIX BEILLIECTB
yriaepojaa v KpeMHUS U UX
COEIMHEHUH (OKCHJIOB yriepo/a,
YTOJIbHOM KHCJIOTHI, KApOOHATOB,
OKCH/JIa KPEMHUS1, KPEMHHEBOI
KHMCJIOTbI, CUJIMKATOB), CIOCOOBI X
MOJIy4eHHUs1, TIPUMEHEHUE U
3HAYEHHUE B MPUPOJIE U KUIHH
yenoBeka. OOBSICHATh NPUYMHHO-
CJIEJICTBEHHYIO CBSI3b: CTPOEHUE
BEILECTBA — CBOWCTBA —
NpUMEHEHHE — Ha PIMepax
COEIMHEHUH YIiepoJia U KpeMHHUSL.
Omnpenenats kapOOHAT- ¥ CHIIUKAT-
MOHBI B pacTBOpe. OOBACHATH
CYIITHOCTb IKOJIOTMYECKUX
npobJeM, CBI3aHHBIX C
HAXO0XJEHUEM YTJIEKUCIIOTO Iras3a B

XapakTepu3oBarb
¢busnvecKre 1 XUMHIECKUE
CBOMCTBA MPOCTHIX BEIIECTB
yriaepoja U KpeMHHUS U X
COEIMHEHMH (OKCUI0B
YIJIEpOJa, YTOJIbHOU
KHCIIOTHI, KapOOHATOB,
OKCHJIa KpEMHHUS,
KPEMHHEBOM KHCIIOTHI,
CHJIMKATOB), CIIOCOOBI UX
MOJIy4YeHHUs1, TIPUMEHEHUE U
3HA4YCHUE B MIPUPOJIC U KUZHU
YeJoBeKa. XapaKkTepru3oBaTh
busnvecKre 1 XUMHUECKUE
CBOMCTBA MPOCTHIX BELIECTB
yriaepoja U KpeMHHUS U UX
COEIMHEHUI NpUMEHEHUE U
3HAa4YCHUE B MIPUPOJIC U KUZHU
yenoBeka.. OObICHATh
CYUIHOCTb IKOJIOTHYECKUX
npobJeM, CBA3aHHBIX C
HAXO0XJICHUEM YTJIEKUCIIOTO
rasa B OKpy’Karouieu cpenue.
Cob6mronats Th ipu




COEIMHEHUSX yriepoaa (MeTaH, ITaH,
9TUJIEH, alleTUJIEH, 3TaHOJ, [NINLEPHH,
yKCycHas kuciota). [Ipuponnsie
MCTOYHHKH YTIEBOAOPOIOB (yroib,
MPUPOJIHBIN ra3, HeQTh), IPOAYKTHI UX
nepepaboTku (0eH3UH), UX POJIb B OBITY
U npoMbliluieHHOCTH. [ToHsTHE O
OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, OenKax, yrieBojgax — U UX poyu
B JKM3HHU 4eJI0BEeKa. MarepuaibHOE
€MHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COEAMHEHUH.
Kpemnnii, ero ¢pusznueckue u
XUMHYECKHE CBOMCTBA, MOJIydeHHE U
npuMmenenre. CoelMHEHUs! KPEMHHUSI B
npupoze. Obure nmpeacraBieHus 00
okcuge kpemuus (1V) u kpemHueBoun
kuciore. CUIMKaThl, UX UCIOJIb30BaHUE
B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH.
Baxwneiiune ctpouTenbHbIe
MaTepuaibl: KepaMHuKa, CTEKIIO, [IEMEHT,
6eToH, xene300eToH. [Ipobiiembl
0€30MMacHOro0 UCTOIb30BaHUS
CTPOUTENbHBIX MAaTEPUAJIOB B
MMOBCEIHEBHOW KU3HU. XUMUYECKUI
sKcnepuMeHT: JleMoHcTpauuu: Moaenu
KPUCTAJUIMYECKUX PEIIETOKAIMA3A,
rpaduTa, ¢pymiepera. O3HaKOMIICHHE C
MIPOIIECCOM a7ICOPOITMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YTIIEM H
YCTPOMCTBOM ITPOTHBOTa3a.
O3HakoMJIEHHE C TPOLYKIUEN
CHIIMKaTHOW TIPOMBIIIIIIEHHOCTH
(Buneomatepuansl: cunMKaTHas

OKpYyXarolleu cpee.
[TonTBepk1aTh 0OCOOCHHOCTH
COCTaBa OPraHMYECKUX BEIIECTB
IIpUMEpPaMU MPOCTHIX COENNHEHUN
(MetaH, 3TaH, 3TUJICH, allETUJICH,
ATaHOJ, NINLEPHH, YKCYCHas
KHCIIOTa), B3AUMOCBSI3b
HEOPraHWYECKUX COCIMHEHUN
yriaepoja HOPraHU4YEeCKUX BEUIECTB.
OnuceiBaTh pojib OEIKOB, JKUPOB U
yIIeBOI0B B G YHKIIMOHUPOBAHUH
JKUBBIX OpPraHU3MOB, COCTaB
MPUPOJHBIX UCTOYHUKOB
YIJIEBOIOPOAOB, UX POJIb B OBITY U
MPOMBINIIEHHOCTH. [IpoBOIUTH
BBIYUCIICHUS 110 YPaBHEHHSIM
XUMHUYECKUX PEaKIIUH.
[InanupoBaTh U OCYIIECTBIIATH Ha
MPAaKTUKE XUMUYIECKHE
HKCIIEPUMEHTBI, TPOBOJIUTH
HaOII0CHUS, AeJIaTh BLIBOILI 10
pe3ysbTaTaM dKCIIepUMEHTa MpH
IIPOBEJICHUH JIAOOPATOPHBIX
OTIBITOB M MPAKTUYECKHX PaboOT.
CrnenoBaTh paBuiIamM 0€30MacHOM
paboThI B 1abopaTopuu Ipu
MCIIOJIb30BaHUU XUMUYECKOU
NoCyIbl U 000PYAOBaHMUSL.
Hcnonb30BaTh NpU BHIOTHEHUH
y4eOHBIX 3aJJaHUN TEKCThI
yueOHUKa, CIIPaBOYHbIE MaTEpUAIIbI
(ITepnonnueckyro cucremy
XUMHYECKHX 351eMeHToB J[. 1.
MenieneeBa, TabIHILy

BBIIIOJTHCHHUH J'Ia60paTOpHBIX
OIIBITOB.




MPOMBIIIIEHHOCTH). Mo1enu MoKy
OpraHMYECKUX BEILECTB.
JlaGopatopusbiii onibiT: [Tomyuenue,
coOupaHue, pacrio3HaBaHUE U U3yUYEHUE
CBOMCTB YTJIEKHCIIOIO ra3a.
ITpoBeneHne KaueCTBEHHBIX PEAKIIUMA
Ha KapOOHAT U CHUJIMKAT-UOHBI U
U3Y4YE€HHE NIPU3HAKOB UX IPOTEKAHUS.
[IpakTrueckue padotsl: Ne 4.
Ilomy4yenue yriekucioro rasa,
n3ydyeHue ero cBoucTB. Ne 5. Pemenue
AKCIIEPUMEHTAIBHBIX 3aa4 110 TeEME
«BaxHenmme HeMeTaulbl U UX
coeMHEeHUs» Brruucienus: mno
YPaBHEHUSAM XUMUYECKHX PEAKLIUM.

PacTBOPUMOCTH KHUCIIOT,
OCHOBAHMUI U COJICH B BOJIC,
AIEKTPOXUMUUYECKHUH PSIJT
HaIpsKEHUH METaIOB).

HToro no pazneny 25
Pa3pen 3. MeTa/uibl M UX COeTUHEHU S
3.1 O61ue cBoiicTBa 4 OO61as XxapakTepUCTHKA XUMUYECKUX PackpsIBaTh CMBICT U3y4aeMbIX XapakTepHu3oBaTb CTPOCHHE
METaJIJIOB AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MOHSTUH U IPUMEHSATD ITH METaJUIOB, 001IHe

uX nojoxkenus B Ileprnognueckon
CUCTEME XMMHUYECKHX AieMeHToB /.M.
MenpeneeBa v CTPOEHHUS ATOMOB.
Crpoenune metainos. MeTtanndeckas
CBSI3b M METaJNINYecKast
KPUCTAJIJINYECKAs] pEIIETKA.
DNEKTPOXUMHUYECKHUM psijl HaNpsSKEHUH
MeTalI0B. PU3HUECKNE U XUMUYECKUE
cBoiicTBa MeTtaIoB. O01IIe CriocoOb!
nosryueHus: metayuios. [Tonstue o
KOPPO3UH METAJJIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Cnnagsl (CTalib, YyT'YH, TIOpaTIOMUHUI,
OpoH3a) ¥ UX IPUMEHEHHE B OBITY U
MPOMBIIUIEHHOCTH. X UMUYECKHI

TIOHSITHSI TIPH OMTUCAHUH CBOHCTB
BEIIIECTB U UX MPEBPAIICHUN.
OOBsACHATH 00IIIHIEC
3aKOHOMEPHOCTH B H3MEHEHHUH
CBOWCTB 3JIEMEHTOBMETAIIJIOB U UX
COEIMHEHUH C YUETOM CTPOCHHUS UX
aTOMOB. XapaKTepHU30BaTh
CTpOEHHE METaJJIOB, O0IIIHe
(bu3HYECKUEe U XUMUICCKHE
CBOIICTBa METAJIOB.
XapakTepu30BaTh 00IIUE CTIOCOOBI
noJTydeHus: MeTayyioB. OMUCHIBATH
CIOCOOBI 3aITUTHI METAJIJIOB OT
Koppo3uu. CrenoBaTh mpaBuiIam
6e30macHOi paboTHI B

bu3nvecKrne 1 XUMHYECKHE
CBOWCTBa METAJIJIOB.
XapaxkTepu3oBarb 0011
CIOCOOBI NOTY4YEHUS
MeTaiioB. ONuCkIBaTh
CIOCOOBI 3aIIUTHI METAJIOB
ot koppo3uu. CienoBarb
npaBuiIaM 6e30MacHoi
paboThI B 1abopaTopuu npu
MCTOJIb30BAaHUU XUMHUYECKON
MocyAbl U1 000pyTI0BaHMUSL.




JKcIepuMeHT: JleMoHcTpanuu:
OO6pa3iibl METAJJIOB U CIUIABOB.
W3ydeHue pe3yabTaToB KOPPO3UU
METAJIJIOB (BO3MOYKHO MCTIOJIB30BaHUE
BHUIeoMaTeprasioB). JlabopatopHsbie
onbITel: O3HAKOMIIEHUE ¢ 00pa3aMu
METAJIJIOB U CIUIABOB, UX (PU3NYECKUMU
CBOMCTBaMH. Beruucienus: no
YPaBHEHUSAM XUMHYECKUX PEaKIIUid,
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
MPUMECH.

nabopaTopuu MpH UCIIOJIb30BAHUU
XUMHYECKOH MOCYIbI U
ob6opynoBanus. [IpouzBoauth
BBIYHUCIICHUS TI0 YPABHEHUSAM
XUMHUYECKUX PEAKLUH, €CIIH OOUH
U3 pEeareHTOB COJICPKUT MPUMECH.
YyacTBOBaTh B COBMECTHOU paboTe
B nape wiu rpynne. Mcmnonap30Bath
IIPU BBIMTOJIHEHUH Y4eOHBIX
3aJJaHuM TEKCThl yueOHHUKa,
CIIPaBOYHbIE MaTEpPHUAIbI
(ITepuoguyeckyto cucremy
XUMHUYECKHUX d1eMeHTOB [[. U.
MenneneeBa, Tabauily
PacTBOPUMOCTH KHUCIIOT,
OCHOBAHHUI U COJICH B BOJIC,
ANEKTPOXUMUUYECKUI psJl
HaIpsDKEHUN METAJLIOB).

3.2

Baxneilinme MeTamninl
U UX COEIUHEHUSA
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[[leno4yHbIE METATUIBI: TIOJIOKEHUE B
[Tepuoanueckoil cucTteMe XUMUYECKUX
snemenToB /I.11. Menaeneena,
CTPOEHUE UX aTOMOB, HAXOXKJECHUE B
npupone. Duznueckrue U XUMHUYECKHE
CBOICTBa (Ha MpUMeEpe HATPHS U
kamusi). OKCHJIBI U THAPOKCHIBI HATPHUS
u Kanus. [I[puMeHeHne meaoYHbIxX
METAJJIOB U UX COEUHEHUM.
[llenouno3eMenbHBIC METAJIIbI MarHUH
Y KaJIbITUI: TIOJ0KEHNE B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB .M. Menneneena,
CTPOEHHE UX aTOMOB, HAXOXKJECHUE B
npuponae. Duznueckrue U XUMHUYECKUE
CBOMCTBA MarHus ¥ KajbIIHs.

OOBICHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOBMETAIIJIOB U UX
COEIMHEHUH B IpyNnax ¢ y4€ToM
CTPOEHHUSI KX aTOMOB.
XapaktepuszoBaTh HU3MUIECKUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEIIIECTB METAJJIOB U KX
COCTMHCHUNCOCTMHEHHH (OKCHJIOB,
TUIPOKCHUIOB, COJIEH ), CITOCOOBI MX
MOJIyYeHUSs, IPUMEHEHUE U
3HAYEHHE B MPUPOJIC U KU3HHU
yeJioBeKa. Y CTaHABJIMBATh
MPUIUHHOCIICJICTBEHHYIO CBSI3b:
CTpPOEHHUE BellleCTBa — CBOMCTBA
— TIPUMEHEHNE — Ha TIPUMepax

XapakTepus3oBaTh
(bu3YeCcKre U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB
METAJLIOB, CLIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U
3HAYEHHE B MPUPOJIC U KU3HU
YyesoBeKa. ClocoObl UX
MOJTyYeHUSI, TPUMEHEHUE U
3Ha4Y€HHE B IPUPOJE U KU3HU
YyeJioBeKa. Pacrio3naBath
IMOMOIIILI0 KaUECTBECHHBIX
peaKkurii HOHbI METAJIJIOB:
MarHus, KaJbllys, aJIOMUHUA,
nuHKa, xxenesa (1) n xenesa
(1, memum (11).

Cob6monats Th ipu




Baxkueiinine coefMHEHNUA KalIbIUA
(okcua, ruapokcu, cosn). XKECTkocTh
BOJIbI U CITOCOOBI €€ yCTpaHEHUS.
ANIOMUHMI: IOJIOKCHUE B
[lepuoauueckoii cucteme
xumuueckuxayementon J[. 1.
MenpeneeBa, CTpoeHHE aToMa,
HaxoJieHue B npupoje. duznueckue u
XMUMHYECKHE CBOMCTBA aIOMUHHA.
AmMoTepHbIe CBOHCTBA OKCHIA U
TUApPOKCHIa amoMuHM. JKenes3o:
nosioxenue B [lepuonnueckoit cucreme
XUMHYECKHUX d1eMeHTOB JI.1.
MenieneeBa, CTpoeHHE aToMa,
HaxoxJieHue B npupoje. dusnueckue u
XMMHYSCKHE CBOMCTBA Kelie3a.
OKcuIbl, THIAPOKCHIBI U COJIH JKeJIe3a
(I u xene3a (I1), ux cocras, cBoiicTBa
Y MOJy4eHUE. XUMHUYECKUI
AKCIIEPUMEHT: JleMOHCcTpauu:
Oco0eHHOCTH B3aMMOIEHCTBUS OKCHIA
KaJbIUsl M HATPUS C BOJOU (BO3MOKHO
MCIIOJIb30BAaHUE BHIEOMATEPHAIIOB).
OkpalivBaHue MmIiaMeH HOHaMHU
HaTpHsl, Kaaus U KaJIblus (BO3MOKHO
UCIIONIb30BaHUE BUAEOMATEPUATIOB)
HccnenoBanue cBOUCTB KECTKOU BOJILL.
[Ipouiecc ropenus xene3a B KUCIOPO/Ie
(BO3MOXHO HCIIOTH30BAHUE
BUJeoMarepualnoB). JlabopaTtopHbie
onbITHL: [IpoBeieHNe KaueCTBEHHBIX
peaxiuii Ha HOHBI (MarHusl, KajabIlus,
AIMIOMHUHMS, LUHKa, xene3a (I1) u
xkenesa (1), menu (11), onucanne

M3Y4aeMbIX BEIECTB.
Pacnio3naBaTh ¢ IOMOIIBIO
KaueCTBEHHBIX PEaKIIUii HOHBI
METAJIJIOB: MarHus, Kaublus,
ATFOMUHUS, IUHKA, xene3a (1) u
xenesa (1), meu (11).
Jloxa3biBaTh aMm(pOTEPHBIN
XapakTep OKCHJIOB U TUAPOKCUIOB
aloMHHMS U uHKa. [lnanuposarte
U OCYILECTBJIATh HA IPAKTHKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOICHNS, JeJIaTh
BBIBO/JIBI 110 pe3y/IbTaTaM
AKCIIEPUMEHTA IIPU [IPOBEICHUU
71a00PaTOPHBIX OMBITOB U
npakTudeckux padot. CienoBarb
npaBujIaM 0e30macHO padoTHI B
nabopaToOpUU MPHU UCIIOJIb30BAHUU
XAMHUYECKOW MOCYAbI
o0opynoanus. [IponzBoauts
BBIYHCIICHHSI 10 XUMHYECKUM
ypaBHEHUSIM. Y4acTBOBATh B
COBMECTHOM paboTe B mape Uiu
rpymrne. BeicTpanBath
pa3BEpPHYTHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM Ha
nH(pOopMaLnIo U3 yueOHUKA U
CIIPABOYHBIX MAaTEPHAJIOB,
rPaMOTHO UCIOJIB30BaTh
W3Y4YEHHBIN IOHATUMHBIN anmapar
Kypca XHMHH.

BBITIOJTHEHUH JTA00PAaTOPHBIX
omnbiToB. Cobmonars Th npu
BBITIOJTHEHUH JTA00PAaTOPHBIX
OTIBITOB.




MPU3HAKOB UX MPOTEKAHHUS.
HccnenoBanne aM(pOTEPHBIX CBOHCTB
TUJIPOKCHIA ATTFOMUHUS U TUAPOKCHIA
nuHKa. [Ipaktruueckue paboTer: No 6.
JKECTKOCTEL BOABI U METOMEI €8
ycTpaHeHus. Ne 7. Pemenue
SKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME
«BaxkHeine MeTaisl 1 UX
CoeqUHEHMA». BeIanciaeHus: mo
YpaBHEHUSM XUMUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB JIaH B H30BITKE
WJI COAEP>KUT IPUMECH; MAaCCOBOM
JIOJIA BBIXOJIA MMPOJIYKTA PEAKIIMH.

Hroro no pazgeay
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Pasnen 4. Xumusi m oKpyxamomasi cpeaa

4.1 XUMHS U
OKpYy’Karolas cpena

3

BemecrBa u marepuainsl B
IIOBCEHEBHOM KU3HU UellOBeKa.
be3onacHoe UCIIOIB30BAHUE BEIIECTB U
XMMHUYECKHX peakuuil B ObITy. [lepBas
MOMOIIb MPU XUMUYECKUX 0KOTrax U
OTpaBJICHUIX. XUMHUYECKOE
3arpsi3HEHUE OKPY’Karollel cpebl
(mpenenbHas
JIOTTYCTUMAasIKOHIIEHTPALHs BEILIECTB.
Posb xumuu B perieHnn
HKOJIOTMYECKUX MPoOIeM. XUMUYECKUI
JKCIEPUMEHT: JleMOHCTpayu:
N3ydenue oOpa31ioB MaTepuaioB
(cTexIo, CIIIaBbl METAIJIOB,
MOJIMMEPHbIE MaTEpUAIIbI)

XapakTepru3oBaTh pojiib XUMUH B
pa3anyuHbIX chepax AesITeTbHOCTU
JIIOIeH, OCHOBHBIC BEMISCTBA U
MaTepuaibl, IpUMEHsEeMbIE B
KM3HH COBPEMEHHOTO YeJIOBEKa.
OOBACHATH ycIOBHS 0€3011aCHOTO
MCIIOJIb30BaHUS BEIIECTB U
XUMHUYECKUX PEaKIUi B OBITY.
AHaIM3UPOBATh U KPUTHICCKU
OIICHUBATh UH(OPMAIIHIO O
BIIUSTHUY TIPOMBIITUICHHOCTH,
CEJIbCKOTO X035HCTBa, TPAHCIIOPTa
Y JIp. HA COCTOSTHUE OKPYKaroIIeH
Cpenbl. YMETh OKa3bIBaTh MEPBYIO
MTOMOIIb P XUMHYECKUX 0XKOTax
U oTpaBieHusx. [[puHumarth
ydacTue B 00CYKIACHUH MPoOieM
XUMHUYECKOH M SKOJIOTHUECKOM
HAIPABJICHHOCTH, BHICKA3bIBATh

XapakTepus3oBaTh pPOJb

XUMHH B Pa3IHYHbIX chepax

JIeSITEILHOCTH JTIOACH,
OCHOBHEIC BEIIECTBA U

MaTcepHraJibl, IPUMCHICMBIC B

KU3HU COBPEMEHHOTO
yenoBeka. OOBACHATH
ycIoBHsI 6€3011acHOrO
UCIIOJIb30BaHNUS BEUIECTB U
XMMHUYECKUX pEaKLUi B
ObITY. AHAIIM3UPOBATH U
KPUTHYECKH OLIEHUBATh
WH(pOPMAIUIO O BIUSHUA
IIPOMBIIIIJIEHHOCTH,
CEIIbCKOT'0 XO035MCTBA,
TpaHCIOPTa U Ap. Ha
COCTOSIHHE OKPYKarolen
cpenbl. YMETh OKa3bIBATh
MEPBYIO MOMOIIbL TPU




COOCTBEHHYIO MO3UIIHIO 110 XUMHUYECKHUX 0KOTax U
npobiemMe u nmpeaaraTh OTpAaBJICHUSIX.
BO3MO)KHBIE ITYTH €€ pelieHus

HToro no pazneny 3
Pe3epBHOE BpeMsi 3
OBULIEE YHUCJIO YACOB 68

110 TPOI'PAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJLHOM ITPOI'PAMMBI

8 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATHA»

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX [OHATHM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas JOJS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCUpUKaLMsi  PEaKIHil: peakuud  COCAMHEHHUS,  PEaKIHH
pa3iOKEHUs, PEAaKIHMW 3aMELICHHs, peakuuun oOMeHa, O3K30- |
SHAOTEPMUYECKUE PEaKLUH, TeruioBoi 3¢ (heKT peakiuu, pacTBOp,

MaccoBas J10JI BEIIeCcTBa (MPOIEHTHAs: KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

14

HCIOJIB30BAaTh XUMHNYCCKYIO CHUMBOJIMKY IJII COCTABJICHUA Q)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN
pacKpbIBaTb  CMBICI  3aKOHOB  COXpPAHEHUs MAacChl  BEILECTB,
IIOCTOSIHCTBA  COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO YYE€HMs, 3aKOHA

ABoraapo

1.5

1.6

ONpeNeNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHAapHBIX
COETMHEHUAX
KJIaCCU(UIUPOBATh XMUMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

Y4YacCTBYIOUIMX B peaKkIUH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

1.8

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MAacChl
BEIIECTB
BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (opMmylie

COEIMHEHMS,

1.9

BBIYUCJIATE MaCCOBYIO JJOJIIO BCIIECTBA B paCTBOPE




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HAOII0/IEHUE,
U3MEPEHHE,  MOJICIMPOBaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «Bakuelmme IMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKUX TIOHATHUN: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPraHN4YCCKUEC BEIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

IMPOrHO3UpPOBaATh CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBINOJTHEHHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOJA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (peHoTaaert, MEeTUIOPaHXK U IpyrHe)
IIPOBOAMTD PAcU€ThI IO YPABHEHUIO XUMUYECKON peaKIuu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMoB.

Xumundeckas cBi3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC peaknuumn»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKMX IOHATUH: SIpO aroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMUYECKasl CBA3b, IOJIIpHAs WM HENOJIApHAs KOBAJICHTHas CBs3b,
SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUE 3JICMCHTDI



3.3

3.4

OIKCHIBATh W XapaKTepH30BaTh TaONM4HyI0 Gopmy Ilepuommdeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAs
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epruoabl

packpsiBaTh cMmbica [lepuoauueckoro 3akona [[.M. Menneneena:
JIEMOHCTPHUPOBATh MOHUMAHKUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT WX TNoJokeHuss B Ilepuoamueckoit

CHCTEMCE

3.5

COOTHOCUTH  0003HAueHHUs, KOTOpble HUMEKTCs B  Tabnuue
«Ilepuonuyeckas  cucreMa  XUMUYECKHX  dieMeHToB I
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4YuCiIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHaprIX

COCAUMHCHUAX

OIIpCaACIsATL BHO XHMHYECKOH CBSI3U (KOB&J’ICHTH&H n I/IOHHaH) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMHUYECKas peaKkuus»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AJIEKTPOJUTHUECKAs JUCCOLHAIIMS,
peakuMy MOHHOrO OOMEHa, KaTallu3aTop, XMMHMYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKUCJIUTETD,
BOCCTAHOBUTEJNIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTepHOCTh,  XMMHUYECKas  CBsA3b  (KOBWIEGHTHas, HWOHHAf,
METaJUIN4ecKas), KPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKOH pCaKknuun

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUN U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ




1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

14

1.5

pacCKpriBaTb CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBbHBIX peaKHI/Iﬁ

HIOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca ITUX peaKLuil
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

Ilo temam: «Hemerayuibl U uUX coequHEHUS» U «MeTalipl U HUX

COCAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKTepU30BaTh (OMUCHIBATH) 00IINE U CTICU(PUUISCKUE XUMHIECKUE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, TOJTBEPKIAs ONMUCAHHE
pUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO

ra3o00pa3HbIX BEIECTB (aMMMaKa U YTIEKHUCIIOro ra3a)

HpOBOI[I/ITI) pCaKHI/II/I, HO]ITBCp)KI[aIOHII/Ie Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cymbdar,
THJIPOKCUINOHBI, KaTHOHBI aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XHUMHSI U OKPY:KArOIIAsl CPENA»

3.1

3.2

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

MIPUMCHATE OCHOBHBIC OIICpanuu MBICITUTEIBHOMN JCATCIIBHOCTH —
aHajiu3 MW CHHTC3, CpPaBHCHUC, O606IJ_ICHI/IC, CUCTEMATH3AlIUIO,
BBIABJIICHUC TIPUYHUHHO-CICACTBCHHBIX CBsA3Cl — 1 U3YUCHUA

CBOMCTB BEIIECTB WU XHUMHUYECKHX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC



METOJABI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPCHUC, MOACIIMPOBAHUC,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATHUA

11

[Tpenver xumuu. Ponp XUMuUM B JKU3HHM 4YeloBeKa. XUMHS B CHUCTEME HaYK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BC€IICCTB

1.2

1.3

1.4

ITonsarue o METOJaxX ITO3HAaHHUA B XMMHHU. YucTele BEIIecTBa U CMECH. Crioco051

pas3aeneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBast 10151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

KonnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4Hcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIeCTB. XUMHUUecKkue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XYUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCY10H, C paBUiIaMu
pabotrel B Jjaboparopur W TpuéMamMu OOpaileHuss ¢ J1abOpaTOPHBIM
o0opy/soBaHUEM, H3y4ye€HHE M ONUcaHue (U3MYEeCKUX CBOWCTB 00paslioB
HEOPTraHWYECKUX BEIIeCTB, HaOmoaeHne ¢GU3NUecKux (TUIaBIIEHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHHUE caxapa B CTYIKe, KHUIIEHHE U KOHACHCAIHs BOJbI) U
XUMUYECKHX  (TOpeHHe CBEeYd, MpOKaMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIOTOW) SBIEHWW, HAOMIOIEHWE W OIUCaHUe
NPU3HAKOB TMPOTEKAHHWS XUMHUYECKHUX peakuuii (pa3joxkeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3oXKeHHe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJICHCTBHUE Kelle3a ¢ PACTBOPOM

commu meau(ll), n3yuenne cmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1

2.2

2.3

bunsTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcCHUE
OYHUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJILTATOB ITPOBCACHU A
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kuciopon — aneMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciopona B mpupoje, (pusmdeckue U XUMHYECKHE
cBoiicTBa (peakumuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoObl
MOJIyYeHUsl KHUCIOpoJa B J1abOpaToOpuud M MHPOMBIIUIEHHOCTH. Kpyroopot

KUCII0poa B mpupoe. O30H — alIoTponHas MoAU(PUKALU KUCIOPOoIa

TernoBoit 2P PeKT XUMUIECKOHN peakiui, TEPMOXUMUIECKUE YPAaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCcUJICHHE TTapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CIOs

Bonopon — aneMeHT U mpocToe BemiecTBo. HaxoxkaeHue Boaoposia B MPHUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI TOTYYCHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®usnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBophI.
Haceiennbsie 1 HEHACHIILIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU udenoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MNpPUPOIHBIX BoA. OXxpaHa W OYHUCTKA
MIPUPOHBIX BOJT

Knaccudukanust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknatrypa okcuaoB. dusznueckne M XUMHYECKUE

CBOIMCTBA OKCHOOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanus. Knaccudukamnuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHMs. HoMmeHnkiatypa ocHoBaHMil. DPU3NYECKHE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

2.9

Kucnotel. Knaccudukamus kucinor. Homenkiarypa kucnor. dusnueckue u
XUMHYECKHE CcBoMcTBa KucIOT. Pan axtuBHocTH MeTainoB H.H. Bekerosa.

[Tomyyenue kucnot

Comu. Homenknartypa coseil. @usznueckne M XUMHUYECKHE CBOMCTBA COJICH.

ITony4yenue conen



2.10

I'ereTmueckas CBI3b MEXKOY Ki1acCaMH HCOPraHU4YCCKUX Coe,I[I/IHeHI/Iﬁ
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3.1

3.2

3.3

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesiCHHE  COACpHKaHHS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOIeHNE B3aUMOACHCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHus] ropeHus (moxapa), 03HaKOMIJICHHUE C
o0Opa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bogopoaa ¢ okcugom Menu(ll) (BO3MOXHO HCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/leHue 00pa3loB  BEMIECTB KOJIHYECTBOM | MOJb, HCCIICOBAHHE
OCOOCHHOCTEl pacTBOPEHHS BEIIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICUCTBHE BOJBI C MeTAlJIaMU (HaTpUEeM U KajbIHEeM)
(BO3MOXHO MCHOJb30BAaHUE BUJECOMATEPHAIIOB), OIPEAEICHUE pPACTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJ0Yell, Hu3ydeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTallJIaMH, peakliuii HeUTpaau3aluu, MoJydeHue HEPaCTBOPUMBIX OCHOBaHHIH,
BBITECHEHUE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1au M0 TeMme «BakHeliine KiacCchl HEOPTaHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX 2IyieMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJTOYHbIE U IIETIOYHO3EMENIbHBIE METAJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpblE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema XMMUYECKUX 1eMeHToB J[. M.
Meneneesa. Koportkonepuoanas u JUIMHHOIIEPUOAHAS (bopmbI
[lepuoauueckoit cucrtembl xuMHueckux osnemeHtoB [[.M. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpyImiibl 3JICMCHTA

Crtpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTomnbl. Dnextponbsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHX DIIEMCHTOB



3.4

3.5

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmaM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3j1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIbHEIC PEaKIuu. HpOHCCCBI

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH JKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI04el, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peaKluil (frOpeHue, peakliuu pa3yioKeHUsl, COeIMHEHUS)

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemecTtBo 1 XuMHu4ecKkas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KpHUCTaNIMYECKUX
pEelETOK, 3aBUCUMOCTDb CBOWCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccugukanus XMMUYECKUX PeakIMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIOBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHUCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,



14

M0 YYacTUIO KaTanu3aropa). OK30- M JHIOTEPMHUYECKHE pEakiuw,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUYECKON peaKLMU

[Tonarue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pPEaKIWHu U TIOJO0XKECHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOrO OajaHca

Teopust 2JIEKTPOIIMTUUECKON TUCCOLMALUMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun vMoHHOro oOMeHa. YcCIOBUS NPOTEKaHMs PeakUUid MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEACTaBICHUNH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha MOHBI. [[oHATHE O TUAPOIU3E COoJIeit

XUMUYECKUIl SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAJUTMYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs pPeaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIAEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLIUi (TOpeHHEe, PEaKIUH Pa3IoKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIUH

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
HemeTamie! un ux COCINHECHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3auMoielicTBUE C MeTalJlaMH, HEMeTajUlaMH, IIellouaMu). XJIOPOBOAOPO/I.

ConsiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIydeHHe, MpuMeHeHue. [lelfictBue




2.2

XJIOpa M XJIOPOBOJIOPOJa Ha OpraHM3M 4YelloBeka. BakHeline XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue u ¢puznyecKue cBOKWCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢du3nueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTAaBUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, (pU3MUECKHEe U XMMHUYECKHUE CBOICTBa
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XuMHUIECKHUE
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMONMY4YeHUs CEpHOM
KHCJIOTHI. HpI/IMCHeHI/Ie. Conu CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pPCaKIHA Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OO6miass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIC CTETICHH OKUCIICHHS. A30T, pacClipOCTPAHEHUE B IIPUPOJIE,
dbusznueckrue U XMMHYECKHue cBoiicTBa. KpyroBopot a3zora B mpupojie. AMMHUaK,
ero (u3MYecKne W XMMHUYCCKUE CBOWCTBA, MOy4YeHHE W mpuMeHeHue. Comm
aMMOHUS, UX (QU3NYECKHWE M XUMHUYECKHE CBOWCTBa, IPUMCHCHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUeE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcmoap3oBaHe HUTPATOB U COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMUYECKOe 3arps3HEHHE OKPYKarollen
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHNE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusMUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QGUMUECKUE U
XUMHUYECKHUE CBOMCTBa, moiiydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTEINEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOJTU(UKAIMK, PACHpPOCTPaHEHUE B MpHUpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancop6mus. Kpyrosopot yriepoaa B mpupone. OKCHABI yriiepoaa,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JEHCTBHE HAa JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U IIPUMCHCHHC. OKOJIOTHIECKHUE HpO6J’I€MBI, CBsA3aHHBIE C OKCHIOM




yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
nonbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIICHHOCTH U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTue o Ouoigornyecku
BOKHBIX BEILECTBAX: XKHUpax, O€nIKax, YIrJIeBoJax — M HUX POJH B KU3ZHU
yeyoBeka. MarepuaabHOE €IUHCTBO OPraHMYECKUX W HEOPraHHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kuciore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel1e cTpouTenbHble MaTepHAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiempl 0Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBCCHH@BHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4€CTBEHHBIX PEaKUMA HA XJIOPUA-
HMOHbI M HaONIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriauBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha Ccynb(parT-uoH U HaONIOJeHHe Tpu3Haka eé
MIPOTEKAaHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHalloB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; OIyYeHHE, COONpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJIEICTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BaHNUE BUJIEOMATEPHANIOB); HM3y4YE€HHUE MOJEeH KPUCTAJUIMYECKUX
pemiéTok anmasza, rpadura, (¢QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM M YCTPOICTBOM




MPOTHBOTa3a; TOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W HW3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCHEPUMEHTATbHBIX

3aaa4 110 TEME «BakHene HeMeTauIbl 1 HX COCAHNHCHUA

MeTtamisl 1 BX COCOAUHECHUA

3.1

OO1w1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAaHUM UX
nonoxenuss B Ilepuonnueckod cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. Metamnyeckas CBs3b U
METaJJIMYECKasl ~ KpUCTa/IMyeckass pemeérka. DJIEKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

3.2

3.3

duznyeckue U XUMHUYECKUE CBOICTBa MeTauioB. OO0Imue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBILIICHHOCTH

[lenouynsle MeTasuibl: nosioxkeHue B llepumonmyeckoil cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBONCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJiud. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeTMHEHUN

3.4

[IlenoyHO3eMENbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTpoeHue
UX aTOMOB; HaxOXJEHHE B mHpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplus. BaxkHelinnme coequHeHus Kaiblius (OKCHJ, THUIPOKCHI,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomuHuil: nonoxkenue B Ileproanueckoil cucTreMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aToMa; HaxoxaeHue B npupoae. dusmveckue u
XMMUYECKHE CBOMCTBA alFOMUHMS. AM(DOTEpHbIE CBOICTBA OKCHJIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMudeckux siaeMenToB J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuipl, ruapokcunbl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBoicTBa U OTyYeHUE

3.7

XHUMHUYECKHI 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (u3nuecKkUMH CBOMCTBAMHM; H3YYEHHE pEe3yJIbTaTOB KOPPO3HH METAJJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAJIOB), 0coOeHHOCTEH
B3aUMOJICHCTBUSA OKCHAAQ KalblUs M HATpUs C BOJOM  (BO3MOXHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amomuaus, nuHka, sxenesa(ll) u xenesa(lll), mexu(ll);
Ha0JI0/IeHNE U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANTIOMHHHUS M TUIPOKCUIA
LIMHKA; PEIICHUE HKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxxueiime MeTaibl 1

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCGHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpensl [IJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),

MMPOAYKTBI UX nepepa60TKH, HX pOJIb B 6BITy " MIPpOMBIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3loB MaTepuaoB (CTEKIO, CIJIaBbl

MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)



ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe PT'OC

1

11

1.2

[Ipencrapnenue:

0 TIO3HABAEMOCTH SBICHHWHA NPUPOAbI, NOHUMAaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M IPaKTHUYECKON
JEeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJb30BAaTh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cepax mpodeccHoHaTbHOI AEATEIFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPCMCHHBIMHM TCXHOJOIUAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TMO3BOJIUT OOYdYaIOIIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayieil npodeccoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIeTro 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaXHEHIINE XUMWUYECKHUE TIOHATHSA: XUMHUECCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, NPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAA U
HEOJTHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi U MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peaKkuMs, peakuUuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKIuu
3aMelIeHus, peakuy oOMeHa, TeIuioBod 3¢ (eKT peakluu, dK30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAsE KOHLEHTpaIUs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HCKTpOHHLII>i cjon aTroMa, aTOMHas



opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUJIbHO UCIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METAUIbl W CIUIABBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CETLCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHUMHYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX [MEpHOAaX H  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMUYECKUX DIIEMEHTOB, 3apsij
' HOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kaluil, MarHuii,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHIBI U THUIPOKCHIIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I), uunka, xeneza (Il u
' I1), okecuasr yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
10.3 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKHUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BBIYUCISTH (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YypaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJINICCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOUN
' MoCyA0oH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOM JKM3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONHUCaHue (PU3MICCKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,



WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcTBOPOB C ONpPENENIEHHONM MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneseHHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHelme MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
MPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUJI-,
uomua-, cyinbdar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:
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14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Koxa
1

11

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

[TepBoHayaIbHBIE XUMUYECKUE TTOHSATUS
UYucreie BemecTBa U cMecu. CriocoObl pa3ienenus cMeceit

ATOMBI H MOJICKYJIBI. Xumuueckue diieMeHTBHl. CHMBOIBI  XUMHYECKHX

3JICMCHTOB. HpOCTble " CJIOXKHBIC BEIICCTBA.

13

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta3oB.
B3anmocBs3b KOIMYECTBA, MACCHI M YKCIIA CTPYKTYPHBIX €AMHULL BEIIECTBA

duznyeckrie 1 XUMHUUYECKHE SBICHUS. XUMHUYECKas pcakuusa nu eé IIPpU3HAKH.

3aKoH COXpaHCHHA MACChI BEHICCTB. XUMHYECKHE YpaBHCHHA

2.1

[lepuonnueckuii 3akoH u Ilepuonuueckas cucTeMa XUMHYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX d1aeMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnektpoHbl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB INEPBBIX TPEX
MEepUOoJIOB, Kauus, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKUX W HEMETaUIMUYeCKMX CBOWCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomuueckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BemecTBa

3.1

XuUMHUYECKas CBS3b. KoBanenThas (HOHHpHaH )51 HCHOJ'IHpHaH) CBA3b.
SHeKTpOOTpI/IHaTeHBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. Wonnas CBA3b.

Merannudeckas CBI3b



3.2

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJJFOMUHHA, XKCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemerawuioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u

xenesa(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3a, ULuHKa). Ilomyuenume ocHOBaHuUN U
aM(pOTEpPHBIX THIPOKCHJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue conei

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J13.60paT0pI/II/I
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HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

M3MEHEHMIO CTEIICHEH OKMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW pPeakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Tpouecchl  OKMCIEHHS] M BOCCTAHOBJCHMSA.  ODJIGKTPOHHBIM  OanaHC
OKHCJIMTEIbHOBOCCTAHOBUTEILHON PEaKLUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThl. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTeneHb TUCCOIAIIuU
Peaknuu moHHOTO OOMEHA. YCIOBHSI NMPOTEKAHUS pPEAKIMid MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.

HepBa;I moMoumb IIpUu XUMHUYCCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYXKaroleil cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
pelIeHur OKOJOTHYECKUX TMpoljeM. YcuieHue mapHUKOBOro sddexra,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHUH. [IoHsATHEe 0 KOppO3UM METaIOB, OCHOBHBIE
CHOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[TonsiTHE 0 OMONOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUI
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

e O.C.TIabpuensu, N.I'. OctpoymoB. XumMust 8 Ki1.: Y 4eOHUK
e O.CTIabpuensn, U.I'. OcrpoymoB. Xumust 9 ki1.:YueOHHK

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

e Tabpuemssn O.C, OctpoymoB W.I'. HacronpHas kHura yuyutens. Xumus. 9 KiL.:
Meroandeckoe mocodue. - M.: «/Ipoday
o Xumus. 9 xin.; Koutponbabie u npoBepodHbie padoTel k yuebnuky O.C. 'abpuensna
«Xumust. 9» / O.C. T'abpuensn, [1.H. bepeskun, A.A. Ymrakosa u ap. - M.: «/Ipocdar»
e Tabpuensn O.C, OctpoymoB W.I. H3zywaem xumuiro B 9 ki.: Jlunakruueckue
Marepuaisl. - M.: «bauk mioc»
o Tabpuensa O.C, Smykosa A.B. Pabouas terpans. 9 xi. K yue6nuky O.C. ['abpuernsna
«Xumus. . - M.: «Zlpoda»
o Tabpuensu O.C, SAmykosa A.B. Terpanp A 1a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabot. 9 k1. k yueOnuky O.C. I'abpuensna «Xumus. 9 knace». — M.: «Ipodar»
o Tabpuensa O.C, Bockoboitankosa H.I1. Xumus B Tectax, 3aa4yax, ynpaxHeHusx. 8 - 9
KI1. - M.: «JIpodax»
O.C.I'abpuensn, U.I'. OcrpoymoB. HactonbHas kHura yuntens. Xumus. 9 ki.: Meroauueckoe
nocobue. - M.: «/Ipoda»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

e http://www.mon.gov.ru - MuHHCTEpCTBO 00pa30BaHUS M HAYKU
http://www.fipi.ru - ITopran ®UIHN — OenepanbHblii HHCTHTYT MEAArOrMYECKUAX
U3MEPEHUMU

http://www.ege.edu.ru - I[Moptan EI'D (napopmMarmonnoii nomaepxku EI'D)
http://www.probaege.edu.ru - ITopran Enunetii sx3amen

http://edu.ru/index.php - ®enepanbublii mopran «Poccuiickoe 0OpazoBaHue
http://www.infomarker.ru/top8.html - RUSTEST.RU (denepanbHblii ieHTp
TECTUPOBAHUS)



https://www.google.com/url?q=http://www/&sa=D&usg=AFQjCNGYfOdCO4bT1l3WjuGGT9M0gk7kNA
https://www.google.com/url?q=http://www/&sa=D&usg=AFQjCNGYfOdCO4bT1l3WjuGGT9M0gk7kNA
https://www.google.com/url?q=http://www.fipi.ru/&sa=D&usg=AFQjCNHcoF-qXgxy1ATXcoLV8sxNcJHkNg
https://www.google.com/url?q=http://www/&sa=D&usg=AFQjCNGYfOdCO4bT1l3WjuGGT9M0gk7kNA
https://www.google.com/url?q=http://www/&sa=D&usg=AFQjCNGYfOdCO4bT1l3WjuGGT9M0gk7kNA
https://www.google.com/url?q=http://www/&sa=D&usg=AFQjCNGYfOdCO4bT1l3WjuGGT9M0gk7kNA
https://www.google.com/url?q=http://www/&sa=D&usg=AFQjCNGYfOdCO4bT1l3WjuGGT9M0gk7kNA
https://www.google.com/url?q=http://edu.ru/index.php&sa=D&usg=AFQjCNF1g_Bp1xCe9s_GQ5fXyQYmlbRwHQ
https://www.google.com/url?q=http://www.infomarker.ru/top8.html&sa=D&usg=AFQjCNFchiuHNo2aLYb5YnMumt5ERWFQWg
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