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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YU4ETOM KOHLEIMIIUU MPENnoAaBaHus y4eOHOTro npeaMera « XUMHUs»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENCICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3ydeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSATEJIbHOW y4yeOHOW JesTeIhbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKHX MPEACTABICHHM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

—TIPEJCTaBICHU 00 DJIEKTPOJUTUUECKON AUCCOIMAllUM  BEILECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUYECKOTO MPUMEHEHHUS U TOIYyYECHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XMMHUU MOPOUCXOAUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOM
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHH MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM MpaBWJ 0OE€30MacHOTO OOpallleHusi C BEIEeCTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUAOB JESTEIBHOCTH,

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, TPUMEHATh WX TPH PEIICHHH MpoOjJeM B TOBCEIHEBHOW JKU3HH H
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOAHON CPEIbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HW3YYCHHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUUM B )KM3HHU YEIOBEKAa. XMMUS B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEMEHTbl. (CHMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 40JiE XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 000PYJOBAaHUEM, U3YUCHUE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SBJICHUM, HAOIIOICHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM cosr meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MacChl, CO3JaHUE MOJENed MOJEKYII
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZIE€ U B JKU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnot. Homenknarypa kucior. dusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HMKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHHE O0pa3loB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIOJIb30BAaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HEUTpalu3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3yloT aM()OTEepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUN CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4dHBbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX TMEPUOMAOB, Kajaus, KaJIblUi H HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanys XuMA4eCKUX peakinii Mo pa3IudHbIM MPU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOM peakinuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIC YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, MpOLECCa OUCCOLMALMU KHUCIOT, IIEJIOYEH U  COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropenue, peakuu paslIoKEHUs, COCTUHCHHMS), PACIIO3HABAHUE HEOPTaHWYCCKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHM3M YeEJIOBEKa. BakHeWlne XJIOpuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOThI, KAUECTBEHHAs PEAKLIMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, OMyYeHUEe U nmpuMeHenne. Cojau aMMOHUS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 31aemMeHToB |V A-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, PACIPOCTpaHEHHE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHUE CBONCTBA, IMOJIYy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxaromue (U3NYECKHE U XUMHUYECKHUE CBOICTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Mo AeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HMUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3yUYCHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamnmyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTy4eHUs MeTauioB. [loHsATHE O KOppPO3WM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupojae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHuUEe B mnpupone. Duszmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObITy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuu IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUHN, SBJSIONINXCS CUCTEMHBIMHU JJI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBICHUE, TMapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTbD, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAllMd U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBa, CMOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HHGpOpMaIHei o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAJIBHBIX HOPMax M MpPaBUJIAX MEKJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3a]lay, BBIMNOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yiabTar, GopMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CylIecTBy  oOcykmaemMol  TeMmbl, (GOpPMYJIHpPOBATH CBOUM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO HKCIEPUMEHTa (JabOpaTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX NPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUN, crHenupuIecKkue JUisi TpPeAMETHOW obnacth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBasi JOJIis1 BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIINM;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJ1acCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  MOJBb30BAaHUS  XUMHUYECKOM  MOCyIOH
7abopaTOpHBIM  000pY/IOBaHHWEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE paBHOBecHe, oOpaTuMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peakUuu, MPEAeabHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAs, METaUIMUecKas)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBAaTh U XapaKTepHU30BATbH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
000O3HaueHUsl, KOTOpbIE HMEIOTCS B TNEPHOJUYECKONM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOIOB UM TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHiA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOMYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JIEATeIbHOCTH — aHaJIH3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3allMi0, BbISIBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOOIeHNe, M3MEPEHHe, MOJCITUPOBAHUE, DKCIEPUMEHT (pealbHbId |
MBICJICHHBIN ).
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Paznen 1. IlepBonayanbHble XUMHYeCKHE MIOHATHS
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XuMus — BaykHas 00J1acTh
€CTECTBO3HAHUS U
IPaKTUYECKOMN
JIESITSILHOCTH YeI0BEKa

5

[Ipenmer xumuu. Posib XUMHUM B KU3HU YEJIOBEKA.
Xumus B cUCTEME HayK. Tena U BelecTna.
®dusnueckre CBOWCTBA BEIIECTB. ATperaTHoe
coctosiHue BelecTB. [loHATHE 0 METOaX MO3HAHUS
B xuMuHd. Yncrteie BemecTBa u cMmecu. Crioco0s!
pazzeneHus cmeceil. XMMUYECKUM 3KCIIEPUMEHT:
JeMoHcTpanuu: 3HaKOMCTBO C XUMUYECKOM
MOCY/IOH, C TIpaBHJIaMH pabOTHI B IA0OPaTOpUH U
npreMaMy oOpaleHus ¢ 1abopaTOPHBIM
obopynoBanuem. dusndeckne CBOMCTBa 00pa3IoB
HEOPraHWYEeCKUX BEIIECTB — METAJIJIOB U
HeMeTaiuioB. CrtocoObl paseneHus cMmece
(¢pueTpOBaHUE, BRITApUBAHUE, JUCTHILISALINS,
XpoMatorpadus).
JlaboparopHsbie ombITH: M3yueHne u onvcaHue
(u3NYECKUX CBOHCTB 00pa3lioB HEOPraHMUYECKHX
BemiecTB. M3yueHue crmoco00B pa3aeneHus
cMmeceii (¢ momomipto Mmarauta). I[Ipaktuaeckue
paboter: Ne 1. [IpaBuia paboTs! B 1a60paTopuu u
npuémbl oOpaleHus ¢ 1abopaTOpPHBIM
obopymoanueM. Ne 2. Paznenenne cMmeceit (Ha
MpUMEepE OYMCTKH MTOBAPEHHON COJIH)

PackpbIBaTh CMBICI H3y4aeMbIX ITOHSATHIM.
PackpeIBaTh poab XUMHUM B IPUPOJIE U KUZHU
YeJ0BeKa, €€ CBsI3b C APYTMMH HAYKaMH.
Paznuyate yncThIe BellecTBa U CMECH;
OTHOPOJHBIE U HEOTHOPOAHBIE CMeCH. PaznnuaTs
¢duznveckre U XuMuueckue siinenus. CienoBartb
aITOpUTMaM HCIOJIB30BaHUs dKCIIEPUMEHTAIBHBIX
METOAOB — HAOJIIOJICHUS ¥ SKCTIEPUMEHTA.
Habmntonath 1 onmuceBaTh 00BEKTHI IPH
MIPOBEICHUH JEMOHCTPALIMNA U T1a00paTOPHBIX
OTIBITOB IO U3YyUYCHHIO (PU3NIECKUX CBOWCTB
BEILIECTB, CIOCOOOB pa3JIe/IeHHsI CMECEH BEIECTB.
[IpoBOANTE XUMHYECKHUI SKCIIEPUMEHT IIPH
paszenennu cMecelt (Ha mpuMepe OUYMCTKU
MIOBAPEHHOW COJIM) B XOJI€ NPAKTHIECKON pabOTHI
Ne 2. CrieoBaTh mpaBmiiaM TOJIE30BAHS
XUMHYECKOH MOCy0N 1 Tab0paTOPHBIM
000pyZOBaHHEM, a TAKXKE MpaBUiIaM 00paIIeHus ¢
XUMHYECKUMH BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKIUEN NPH BBHIIIOJTHEHUH IPAKTHYECKOH
pabotsr Ne 1. BricTpanBaTh pa3BEpHYThIE
MMMChMEHHBIE M YCTHBIE OTBETHI C ONIOPOX Ha
nHPOPMALIMIO U3 YUeOHUKA M CPABOYHBIX
MaTepHajoB, TPaMOTHO UCIIOIb30BaTh N3YYCHHBIH
MOHATUMHBIN anmapaT Kypca XUMHH




1.2

BerecTBa 1 XUMHYECKHE
peaxiyu

15

ATOMBI 1 MOJIEKYJBl. XUMHYECKUE IJIEMEHTHI.
CHUMBOJIBI XUMHYECKHX 371eMEeHTOB. [IpocTeie n
CJIO’KHBIE BELECTBA. ATOMHO-MOJIEKYJIIPHOE
yueHne. XuMuieckas popmyia. BaneHTHOCTD
aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs
aToMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas
Macca. MaccoBas 40l XMMHYECKOTO 2JIEMEHTA B
COEJIMHEHHH.

KonunuectBo BewectBa. Mosne. MonsipHas macca.
B3anMocCBA3b KOJTMYECTBA, MACChHl U YHCIA
CTPYKTYPHBIX €IMHHUI] BelecTBa. Pacu€Tsl o
(bopMynaM XUMHYECKUX COCTUHECHUI.
®uznyecKkre 1 XUMUYECKHe SBICHMUS.
Xumuueckasi peakus U e€ Npu3HaKku. 3aKOH
COXPAaHEHHUsI MacChl BEIECTB. XUMUYECKHE
ypaBHeHus1. Knaccudukanuss XUMUYeCKnuX
peaxuuii (COeqMHEHMs], Pa3I0XKEeHNUs, 3aMEIICHUS,
oOMeHa). XUMHYECKHIA IKCTIEPUMEHT:
JemoncTpanun: Ouznueckue cBOWCTBa 00pasIoB
HEOPraHWYECKUX BEIIECTB — METAJIJIOB U
HemeTasioB. OOpasiibl BEIIECTB KOJINYECTBOM |
MoJib. Du3nuecKue SBICHUs (IUIABIEHUE BOCKa,
TasiHUE JIbJ]a, pACTHPAHNE caxapa B CTYTIKE,
KHUIIEHNE W KOHACHCAIUS BOJBI). XUMHYECKUE
SBJICHUs (TOPEHUE CBEUH, IPOKATIMBAHUE MEIHOM
MTPOBOJIOKH, B3AaUMOJICHICTBHE COJIBI MIIH MEa C
coJsiHOH kucioToi). HaGmonenue npu3Hakos
MPOTEKAHUS

XUMHYECKUX PeaKITuii (pa3ioKeHnue caxapa,
B3aMMOJECHCTBHE CEPHON KHUCIIOTHI C XJIOPUIOM
Oapust, IOTy4YEHHUE U pa3IoKeHUe THIPOKCHIA

Onpenenars NpU3HAKK XUMHUECKUX peaKiuil,
ycnoBus uxX npotekanus. OObACHATH CYLITHOCTD
(u3MUECKUX U XMMUYECKUX SIBJICHUH C TOUKH
3peHUs] aTOMHO-MOJIEKYJISIPHOTO YUCHHUS.
KiraccudumupoBats XuMHIEeCKHE peaKIuy (110
YHCITY M COCTaBY pearupyromux U o0pa3yomumxcs
BemiecTB). CocTaBisATh popMysIbl OWHAPHBIX
BEIIECTB 110 BaJICHTHOCTH U ONPEAEIATH
BAJICHTHOCTB 1O ()OPMYJIaM BELIECTB.
PaccraBisTe KO3 HUIMEHTH B ypaBHEHUSIX
XUMHUYECKUX peakiuii. HabmonaTe n onmceiBath
00BEKTHI ITPH NPOBEJCHUHN JIEMOHCTPAIUN U
71a00paTopHBIX ONbITOB. [IpoBOAUTE BEIYMCIEHNUS
1o ¢popMyliaM XUMHUYECKHX COCTUHEHUH 1
YpaBHEHUSIM XUMHUYECKUX peakuuid. [IpumeHsTh
€CTECTBEHHO- HAyYHbIE METO/Ibl IO3HAHUS (B TOM
qucIie HaOII0eHNEe, MOJISIUPOBAHHE,
9KCHEPUMEHT U OCHOBHBIE OIIEPaIIH
MBICTTUTENILHON JAESTeTLHOCTH (CpaBHEHNE,
kiaccudukanus) BrictpanBaths pa3BépHyThIe
MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
UHQOPMAIHIO U3 y4eOHNKA U CTIPABOYHBIX
MaTepHasoB, TPaMOTHO UCIOIb30BaTh N3YYEHHBIN
MIOHATUIHBIN armapaT Kypca XUMUU




Hroro no pazneny
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menu (1) mpu HarpeBaHuu, B3auMoJeiCTBUE
kenesa ¢ pactBopom cosd meau (1), OnbIThr,
WLTIOCTPHUPYIOIINE 3aKOH COXPAHEHHUS MacCHI.
Jlaboparopusie onbiThl: Co31anue Mojenei
MOJIeKy (ImapocTepHeBbIX). Onrcanne
(u3NUeCKUX CBOMCTB 00pa3lioB HEOPraHMYECKUX
BEIICCTB — METAJUIOB M HemeTaJu1oB. Habmronenue
¢u3nyeckux (TNIaBJICHUE BOCKA, TAsTHUE JIba) U
XMMHUYECKUX (TOpEeHHE CBEYH, TPOKATUBAHHE
MEIHOH MPOBOJIOKH) siBJeHnid. Habmronenne u
OTIMCaHWe TIPU3HAKOB MPOTEKAHHS XUMHUIECKUX
peaKkuuid pa3HbIX TUIOB. Brruncienus:
OTHOCHUTEIBHOM MOJEKYJISIPHOM MacChl BELIECTB,
MOJISIPHOW MacChl, MacChl BEIIECTB, MacChl 1
KOJIMYECTBA BEIECTBA; MaCCOBOH 10NN
XUMHYECKOTO 3JIeMeHTa 110 hopMyIie
COCJIHEHUS,

0 YpaBHEHUSM XUMUYECKHIX PEaKIIHi:
KOJINYECTBA, MacChl BEMIECTBA M0 U3BECTHOMY
KOJINYECTBY, MACCE PEarceHTOB WM MPOYKTOB
peaxiumn

Pa311e.11 2. Baxkueiinue NnpeacTaBuTE/ I HCOPTaHUYECCKUX BEIIECCTB

Boszayx. Kucnopon. 6
IousTHE 00 OKCHAAX

2.1

Bo3ayx — cmech razos. CoctaB Bo3lyxa.
Kucnopon — 351€MEHT U IPOCTOE BEILECTBO.
Haxosxzaenue kucinopona B mpupoae, GusniecKue
Y XMMHUYECKHe CBOICTBA (peaKIny TOPEeHNs).
Oxcunpl. [Ilpumenenne kucnopoaa. CriocoOb
HOJIy4€HUs KUCIIOpoAa B JlabopaTopuu U
IpoMBbIIIIeHHOCTH. KpyroBopoT kuciaoposa B
npupoae. O30H — aJuIoTponHas MoAu(pUKaLusL

Ucnonn3oBaTh XUMHNYECKYIO CUMBOJIUKY JJIsA
cocTaBieHusl (DOPMYIT BEIIECTB, MOJIEKYJIIPHBIX
YpaBHEHUI XUMUYECKUX PEAKIUHN C yYaCTUEM
KHUCIIOpoaa. XapaKTepru30BaTh (OMUCHIBATH) COCTAB
BO3/yxa, (pH3MUEcKre U XUMHUIECKHE CBOMCTBA
KHCIIOPO/Ia, CITOCOOBI €T0 MOTydeHus], MPUMEHEHNE
Y 3HAYCHHE B TIPUPOJIE U KU3HH YEIIOBEKA.
CpaBHUBATh peaKIMU TOPEHUS U MEJICHHOTO




Kkucnoposa. TemnoBoii 3pQeKkT XuMuaecKon
peaKuu, TEPMOXUMHYECCKHIE YPaBHEHHS, K301
9HJIOTEPMUYECKUE PEaKIUU. TOIINBO: YyTob U
MeTaH. 3arpsi3HeHHe BO3yXa, yCUJICHUE
MapHUKOBOTO 3 (exTa, pa3pyiieHrne 030HOBOTO
cnosi. XUMHUYECKUN SKCTIEPUMEHT:
Hemoncrpanuu: KauecTBeHHOE onpeaeneHue
coJep:kaHus Kuciaopoaa B Bozayxe Ilomxydenue,
coOupaHue, pacro3HaBaHUEH N3yUYCHHE CBONCTB
kucnopoaa. HabmoneHne B3anMoaeicTBUs
BEIIECTB C KUCJIIOPOJOM H yCIIOBHUS
BO3HMKHOBEHMS U MPEKPAILLEHUS TOPEHUS
(moxapa). JIabopaTopHsIii onbIT: O3HaKOMIICHHE
¢ o0pa3iamMu OKCHIOB M OTIMCAaHHUE MX CBOMCTB.
[IpakTrueckas padora: Ne 3. [lomyuenue u
coOMpaHue KUCIIOPOoa, U3yUEHUE ero CBOMCTB.
Brruncienns: MoONeKyIIpHON Macchl KUCIOpoaa U
030HAa Ha OCHOBAaHMH aTOMHOM MacChl
XUMHYECKOTO 3JIEMEHTA; KOJTMYECTBA, MACCHI
BEIIECTBA IO YPAaBHCHUAM XUMUYCCKUX peaKHHﬁ

okucnenust. OOBSCHATH CYHIHOCTh KOJIOTUYECKUX
mpo0JeM, CBSI3aHHBIX C 3arpsI3HEHUEM BO3IyXa.
CrenoBaTh mpaBmiIaM 0e30TIaCHOM PabOTHI B
nabopaTopuy MPH UCTIONB30BAHUN XUMHYECKON
Iocy bl ¥ 000PYIOBaHUS, a TAKXKE NIPaBUIIaM
oOpalIeHus ¢ TOPIOYNMH BEIECTBAMHU.
[ImanupoBaTh M OCYIIECTBISATH HA MPAKTHUKE
XUMUYECKHE 3KCIIEPUMEHTBI, IPOBOANUTH
HaOJIIO/ICHNS, IENaTh BEIBOJBI 10 pe3yIbTaTam
9KCIEPUMEHTA NIPH NPOBEICHHUH JIAOOPATOPHBIX
OTIBITOB W MPAKTUIECKON paOOThL. Beranuciars
KOJIMYECTBO BEIIEeCTBa, 00bEM Taza 1mo Gopmyam.
Y4acTBOBaTh B COBMECTHOH paboTe B TpyIIIE.
BricTpanBaTh pa3BEpHyThIC MUCbMEHHBIC U YCTHBIC
OTBETHI C OTIOPOH Ha WH(OPMAIIHIIO 13 YIeOHUKA U
CIPaBOYHBIX MaTE€PUAIOB, FPAMOTHO HCIIOJIb30BATh
W3Y4YCHHBIN NTOHATUIHBIN anmapar Kypca XMMUU

2.2

Bonopoa.Ilonsitue o
KHCIIOTaX U COJISIX

Bomoposa — anemMeHT 1 mpocToe BEemEeCTRO.
Haxosxaenue Bogopoa B npupoae, pusnyeckue u
XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyueHusi. Kucnorsl u conu. MonsipHbiii 00b6EM
razoB. PacuéTel 10 XUMHYECKUM YPABHEHUSIM.
XUMUYECKUH IKCTIEPUMEHT:

Hemoncrpanuu: [lonydenue, cooupanue
vpacro3HaBaHue Bojopoaa. Bzaumonaeiictue
Bozopoja ¢ okcuaom meau (11). JlaboparopHsrit
OMBIT: B3anMoielicTBHE KUCIIOT ¢ METAJUIAMHU.
[IpaxTrueckas padora: Ne 4. [Tomydenne u
coOupaHue BOJOPOAA, 3YUEHUE €r0 CBOMCTB.

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATUN U
NPUMEHSTH 3TH MOHATHUSA [IPU ONKUCAHUU CBOMCTB
BENIECTB U UX MPEBpAIIEHUNA. XapaKTEPU30BATh
(omuchIBaTh) PU3NYECKHE U XUMUYECKHE CBOMCTBA
BOJIOPO/IA, CITOCOOBI €T0 MOTYIeHHS, PUMEHEHNE.
CoOupaTh mpubdOp IS MOJYYSHHS BOAOPO/IA.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
cocrtaBiieHusI (HPOPMYJI BEIIECTB, MOJICKYJIAPHBIX
YpaBHEHUI XUMUYECKUX PEAKIUHN C yYaCTUEM
BOJ0pOAa. BEIYUCIATH MOJSIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BeIIecTBa, 00BEM Ta3a, Maccy
BemlecTBa; [IpoBOAUTE pacuéThl MO ypaBHEHUSIM




Brruncnenns: 00bEMa, KOIHYECTBA BEIECTBA ra3a
10 €r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA WX
00BEMY; 00BEMOB Ta30B 10 YPABHEHUIO PEAKITHH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHH ra30B

XUMUYECKHX PeaKLUi: KonndecTBa, 00bEMa,
Macchl BEIIECTBA MO0 U3BECTHOMY KOJIUYECTRY,
00BEMyY, Macce peareHTOB UM IPOLYKTOB
peaxnuu. CrieroBath npaBuiiaM 0e30macHoR
paboTHI B 1a00OpaTOPHH MPH MUCTIOIHL30BAHAH
XUMUYECKOH Mocy bl M 000pyJOBaHUS, a TAKKE
MpaBUiIaM OOpaIeHHsI C TOPIOYMMH BELIECTBAMH B
ObITy. [ImaHupoBaTh M OCYILECTBIATH HA IPAKTHUKE
XUMHUYCCKHUEC OKCIICPUMEHTLI, ITIPOBOIUTH
HaOJI0ACHUS, AeTaTh BBIBOJBI IO PE3yIbTaTaM
JKCIIEPUMEHTA. Y 4acTBOBaTh B COBMECTHOMN paboTe
B IpyIie

2.3

Bopna. PacTBopbl.
ITonstre 00
OCHOBAHMHUAX

du3uueckue cBorcTBa BoALl. Boma kak
pacTBOpUTENb. XUMUYECKUE CBOICTBA BOBI.
OcnoBanus. denepanbHas padovas mporpamma |
Xumust. 8-9 knaccel (0a30BbIH YpOBEHB) 29
PactBopsl. Ponb pacTBOpOB B IpUPOAE U B KU3HU
yenoBeka. KpyroBopot BosibI B IpHPOIE.
3arpsi3HeHue NpupoaHbIX BoA. OXpaHa U OUHCTKA
MIPUPOJIHBIX BoJ. HackllieHHbIE 1 HEHACHIIIICHHBIE
pacTBOpHL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 40151 BEUIECTBA B PaCTBOPE.
XuMHUYeCKui SKCIEpUMEHT: JleMOHCTpaluu:
PactBOpeHue BelecTB ¢ pa3auuHOn
pacTBOpUMOCTHIO. B3anmoielicTBUE BOJIBI C
MeTaJIaMu (HaTpUEM U KaJIbIFEM).
HccnenoBanne pacTBOPOB KUCIIOT U IIETOYEN ©
MOMOIIbI0 HHAUKATOPOB. JIabopaTOpHBIE OIMBITHI
HccnenoBanne 0COOEHHOCTEH PacTBOPEHNUS
BELIECTB C PAa3INYHON PACTBOPHUMOCTBIO.
[IpuroroBieHue pacTBOPOB C ONMPENCIEHHON
MaccOBOH J10JIell paCTBOPEHHOTO BEIIECTRA.

PackpsIBaTh CMBICH H3yYaeMBbIX ITOHATUHI U
NPUMEHATBH 3TH MOHATHUS IIPH ONIUCAHUHU CBONCTB
BEILECTB U UX NIPEBpaIllcHUNA. XapaKTepu30BaTh
(u3nUecKue 1 XUMHUYECKHE CBOWCTBA BOJIBI, €€
POJIb KaK paCTBOPHUTEINS B IPUPOIHBIX MPOLIECCaX.
CocTaBnATh ypaBHEHUS XUMHUYECKUX PEAKIIHIM C
yuyacTtueM Bojbl. OOBSICHATH CYIIHOCTh
9KOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHHEM MPUPOTHBIX BOJI, CITOCOOBI OUMCTKU
BOZBI OT IIPUMECEH, MEPHI 110 OXpaHe BOJ OT
3arpsi3HeHus. [[maHnpoBaTh M OCYIIECTBIATH Ha
MIPaKTUKE XUMUYECKHE IKCIEPUMEHTBI, IPOBOJUTH
HaOIIO/IEHUsI, IeNIaTh BBIBOABI 110 PE3yIbTaTaM
JKCIIEPUMEHTA IPU MPOBEIEHUH T1a00PaTOPHBIX
OTIBITOB M NpakTHUecKoi paboTel. CienoBaTh
npaBmuiIaM 6e301macHON paboTHI B 1a00paTOpUM MPU
HCIIOJIb30BAaHUM XUMHUYECKOM MOCYBI U
obopyznoBanus. [IpoBoaANTE BEIYMCIIECHHS C
MIPUMEHEHUEM TOHATHSI «MAacCOBas H0JI BEIECTBA
B pacTBOpe». BrIcTpanBaTh pa3BEpHyTHIE




2.4

OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COeIUHEHUN
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[Tpaktuueckas padora Ne 5. [Ipurorosnenue
pacTBOPOB C OMPEAECIEHHON MacCOBOM A0OJIEH
PacTBOPEHHOIO BELECTBA. BbuKcieHus: ¢
WCIIOJIb30BaHUEM MOHSTHS «MaccoBast 1O
BELLECTBA B PACTBOPE»

Kiraccudukanys HeopraHHIeCKUX COSTUHEHUH.
Oxkcuppl. Knaccugukanus okCHIIOB:
cosieo0Opa3yromue (OCHOBHBIC, KUCIIOTHBIE,
am(poTepHBIE) U HECOIE0Opa3yIoIIne.
Homenknatypa okcugoB. @uznueckue u
XUMUYECKUE CBOMCTBA OKCUAOB. [lonyuenue
okcuoB. OcHoBanus. Kinaccudukaris
OCHOBAaHUI: IIEI0YN U HEPACTBOPUMBIE
ocHoBaHus. HoMeHKknaTypa ocHOBaHMiA.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBAHUM.
[Tonyuyenue ocHoBaHui. Kuciaotel.
Knaccudukanus kucnor. HoMmeHknaTypa KuCor.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIIOT.
Psan akruBnoctu metaiuioB H.H. bekerosa.
[Momygenne xkucior. Conn. Homenknatypa comnet.
DuU3nYECKUE U XUMUYECKHE CBOMCTBA COJIEH.
[Honyyenue coneil. 'eneTHuecKas CBA3b MEXIY
KJIaCCaMH HEOPTAaHUIECKUX COCAMHEHUI.
XuUMHUUECKHUI 3KCIEpUMEHT: JleMoHCTpanuu:
OO06pa3iibl HEOPraHUYECKHUX BEIECTB Pa3TMIHbIX
KJ1accoB. OTBITHI, WITIOCTPUPYIOIITHE
XUMHUYECKUE CBOICTBA KIAaCCOB HEOPTaHUYECKUX
BeniectB. JlabopaTopHsie onbIThl OmpeeicHue
PacTBOPOB KHUCIIOT U LIEI0YEH C MOMOIIbIO
MHIUKAaTOpOB. 3yueHue B3auMOAeHCTBUS KUCTIOT
C MeTaJlJIaMM, pPeaKIuil HeUTpaIu3auu.
B3aumopeiicTBue pacTBopa CepHOI KUCIOTEHI C

NIHCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nHPOPMALIMIO U3 YUeOHUKA U CIPABOYHBIX
MaTepHajoB, TPaMOTHO HCIOIb30BaTh N3YYECHHBIN
TIOHATUIHBIN almapar Kypca XUMUHU

KnaccngunupoBaTs n3ydaemble BELIECTBA 110
coctaBy u cBoiicTBaM. CocTaBisATh popMyIbl
OKCHOB, KUCJIOT, OCHOBAHHUM, COJICH U Ha3hIBaTh
HX 110 MEKIYHapOAHON HOMEHKIIATYpE.
IIporao3upoBaTh CBOICTBA BEILIECTB HA OCHOBE
00IIMX XMMUYECKUX CBOUCTB U3YyUCHHBIX
KJIACCOB/TPYIIII BEIIECTB, K KOTOPBIM OHU
oTHOCSTCS. COCTaBIATh MOJIEKYJISPHbIE YPAaBHEHUS
peakuui, HIUTIOCTPUPYIOINX XUMUUYECKUE
CBOICTBA U CIIOCOOBI MOJIy4YEHUsI BEIICCTB
W3YUYEHHBIX KJIaCCOB/TPYIIII, a TAKKE
MTOATBEPKJAIOIINX T€HETHUECKYIO B3aUMOCBSI3b
MCXKAYy HUMHU. HpOI/I3BOI[I/ITL BBIYUCJICHHUA I10
YPaBHEHUSM XUMHUYECKHX peakuui. [Imanuposars
1 OCYHICCTBJIATH HAa MPAKTUKE XUMHUYCCKUEC
3KCIIEPUMEHTBI, IPOBOIUTH HAOJFOICHUS, JIENaTh
BBIBOJIBI 110 pE3yJIbTaTaM dKCIIEPUMEHTA IpU
MIPOBEEHUH JTa00PaTOPHBIX OMBITOB H
MpaKkTUYecKux padboT. CiaenoBaTh NpaBUiaM
6e3omacHOM paboTHI B TabOpaTopuu Ipu
HMCIOJIb30BAHUN XUMHUYECKOU oCyabl U
o0opyznoBaHus. BeicTpauBath pa3BEPHYTHIE
NMHUCbMEHHBIC U YCTHBIC OTBETHI C OHOpOfI Ha
nHPOPMALIMIO U3 YUeOHUKA U CLPABOYHBIX
MaTepHasoB, TPaMOTHO UCIOIb30BaTh U3YYEHHBIN
MOHSTUIHBIN anmapar Kypca XuMUu




okcugoM mend (I1). Ilonyuenue HepacTBOPUMBIX
OCHOBaHUH. BrITeCHEHNE OTHOTO MeTalIa
IpyruMm u3 pactBopa comnu. Ilpaktuueckas padora
Ne 6. Pemienue akcriepiMeHTaNbHBIX 33724 MO
TeMe «BaxHelmmne Ki1accbl HEOPraHMYECKUX
COCIMHEHMIT». BpIucienns: no ypaBHEHHAM
XMMHUYECKOH peaklny: KOJINYeCTBa BEeLIeCTRa,
00BbEMa, MacChl 10 U3BECTHOMY KOJTHYECTBY
BEIIECTBa, 00bEMY, Macce PeareHTOB WK
MPOAYKTOB PeaKiu

Hroro no pazneny
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Pa3nen 3. llepuoguueckuii 3axon u llepuoguyeckasi cucrema xumuyeckux iemMeHToB JI. U. MenneneeBa. CTpoeHune aToM0OB. XUMU4YeCKAsl CBA3b.

OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE pPeakuuumn

3.1 [Teprnoanueckwmii 3aK0H U
[lepuoanueckas cucrema
XUMHUYECKUX 3JIeMeHTOB /JI.
N. Menneneesa. CtpoeHue
aToMa

7

[lepBble MOMBITKH KJIACCHU(PHUKAIIMA XUMHYECKUX
aneMeHTOB. [IoHsATHE O rpynnax cXOIHbIX
AJIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMETbHEIE
METaJUTbl, TaJIOTEHbI, UHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTEepPHBIE OKCHIIBI U
ruapokcupl. Ilepuonnuecknii 3aKoH.
[lepuonuueckas cucreMa XMMUYECKUX JIEMEHTOB
H.N. MenneneeBa. KopoTtkonepuoaHas u
JUTMHHOTNIepuoIHast popmebl [leproauaeckoit
CHUCTEMBbI XUMHUYECKUX 351eMeHTOoB J[. 1.
Menneneesa. [lepuoasl u rpynibl. @u3nuecKuii
CMBICJI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPHOJIA U
rpymisl 3neMenta. Ctpoenue atomoB. CocTas
aTOMHBIX sifiep. M3oTombl. DnekTponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEePBhIX 20
XUMUYECKUX 3JIeMEHTOB lleproamaeckoii
cucremsl JI.1. MenneneeBa. XapakTepucThka
XUMUYECKOTO 3JIEMEHTA IO €T0 MOJO0KEHUIO B

PackppiBaTh CMBICTT TEPHOJNUECKOTO 3aKOHA.
OnwuceiBath cTpoeHune Tabmmis! «llepromnyeckas
cHucTeMa XUMUYeCKUX 3neMeHToB . 1.
MengeneeBa». MoJienupoBaTh CTPOEHUE aTOMa,
SHEPTreTUYECKUX YPOBHEH U MOAYpPOBHEHN NpH
MIOMOIIM PUCYHKOB, 3JIEKTPOHHBIX KOH(HUTYpaIuii
1 aneKkTpoHHOorpaduueckux Gopmyir. IloscHATh
(hm3nuecKuil CMBICI TIOPSAKOBOTO HOMEDPA,
HOMCEPOB II€proaa v rpyIiibl 3JICMCHTA.
XapakTepu30BaTh XUMUUYECKUE IJIEMEHTHI MEPBBIX
TPEX NEPUOJIOB, KN, KaTbLIUA U UX COETUHEHUS
1o nosioxkeHuto B Ilepuonnyeckoii cucreme .M.
MenneneeBa. OOBSICHAT O0LIME 3aKOHOMEPHOCTH
B U3MEHEHHNH CBOMCTB XUMHYECKUX DJIIEMEHTOB
(M3MeHeHHe PagyCcoB aTOMOB,
3NEKTPOOTPHUILIATEILHOCTH, BAJIGHTHOCTH) U UX
COEIMHECHUI B Mpezeiax MaJIbIX IEPUOJIOB U
[JIABHBIX NOJATPYII C YYETOM CTPOCHUS UX aTOMOB;




Ilepuonnueckon cucreme /I.1. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHS pajiyca aTOMOB
XUMHUYECKHX 3JIEMEHTOB, METAJNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpymmnaM u
nepuogam. 3Hadenue [lepuoauueckoro 3akoHa u
Ileproanueckoil CUCTEMBI XUMHUYECKHUX

SJICMCHTOB JIS1 pa3BUTHA HAYKHU U IIPAKTUKU. HI/I

MeHeneeB — y4€HbIN U IPaKIaHUH.
XUMHYECKUH IKCIEPUMEHT: JleMOHCTpaluu:
B3aumopeiicTBue rugpokcuia HUHKA C
pacTBOpaMH KUCIOT U wienaoueld. MoaenupoBaHue
CTPOEHUS MOJIEKYI IIPU IIOMOIIH PUCYHKOB,
MoJeIei, JEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Tabmuna «[lepuomuyeckas cucTeMa XUMHUICCKUX
anemenToB /.M. MenneneeBay. JlabopaTtopHbie
omnbITbl O3HAaKOMIIEHHE ¢ 00pa3liaMi METaJuIOB U
HEMETAJIOB

Y4acTBOBaTh B COBMECTHOH paboTe B mape Witk
rpymme. BeicTpauBath pa3BEPHYThIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OTIOPOI Ha WH(POPMAIIHIO U3
y4eOHMKA M JPYTUX UCTOUHUKOB, B TOM YHCIIC
HuTepHera

3.2

XuMnueckas CBSI3b.
OXUCIIATEITBHO-
BOCCTAHOBUTENLHBIE
peakIu

Xumuaeckas cBsi3b. KoBamenTHas (TosisspHast 1
HETOJISIPHAS) CBS3b. DIIEKTPOOTPHUIIATENIEHOCTD
XUMUYECKUX 371eMeHTOB. MloHnHas cBs3b. CTeneHb
okucneHuss. OKUCIUTEIEHOBOCCTAHOBUTEIILHEIE
peaxiun. [Iporecco
OKHCIICHUS ¥ BOCCTaHOBIIEHUS. OKUCITUTENH U
BOCCTAHOBUTENIU. XUMUYECKUNA IKCTIEPUMEHT:
M3ydeHne 00pasIoB BEIIECTB METAJUIOB U
HEMETAaJUIOB, B3aNMOICHCTBHE THAPOKCHIA IIIMHKA C
pacTBOpaMH KUCJOT U LIEJI0UYeH, IPOBEICHUE
OTBITOB, WILTIOCTPUPYIOIINX TIPUMEPHI
OKHCITUTEIBHO-BOCCTAHOBUTEIILHBIX PEaKIUi
(ropeHue, peakIiuy pa3ioKeHUs, COSIMHEHNU ).
XuMu4yecKkuit sKkcepuMeHT: JleMoHCTpaluu:
OIBITHL, WUTIOCTPUPYIOIIKE TPUMEPHI

PackpbiBaTh CMBICIT H3y4aeMbIX TOHATHM.
Ornpenenarb BUJI XUMHUYECKOU CBSI3U B
coeTMHCHNH. MOoIeTupoBaTh CTPOCHHUE MOJIEKYJT
MIPH TIOMOIIM PUCYHKOB, MOJIEJICH, SIIEKTPOHHBIX U
CTPYKTYPHBIX (POpPMYIIL.
Hcnonp30BaTh XUMHYECKYIO CHMBOJIUKY IS
cocrtaBieHHs (POPMYII BEIIECTB, IIEKTPOHHOTO
Oamanca peaknuid. OnpenemnsTh CTENeHb OKUCICHUS
ATOMOB XMMHUYECKHX 3JIEMEHTOB 110 (opMyJiaM H
COCTaBIATH (POPMYIIBI OMHAPHBIX COSTUHEHUN IO
CTETIEHN OKHCJICHHUS aTOMOB XHUMHYECKHUX
31eMeHTOB. OnpeAenaTb OKUCIUTEND U
BOCCTaHOBUTEIb. PaccTaBnsaTh KOA(OUITUEHTHI B
CXEMax IMPOCTHIX OKUCIUTEIBbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINI METOIO0M




Hroro no pazneny
PeszepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKUi
(ropeHue, peakIuy pa3ioKCeHUs, COSTUHCHNS )
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3NeKTPOHHOTO Oananca. HabnronaTe XuMuIeckue
OTIBITHI MO TUIaHY, aHAIU3UPOBATH U JIENATh BHIBOIBI.
UcnonwszoBate UKT mis co3gaHus Mojenei,
MOATOTOBKYU MPE3EHTAIUH, TOKIAJ0B [0 TEME.
BricTpanBaTh pa3BEpHYTHIE MUCHMEHHBIE H YCTHEIE
OTBETHI C OTMIOPOH Ha WH(GOPMAIIHMIO U3 YIeOHUKA U
JIPYTUX UCTOYHHUKOB, B TOM unciie UHTepHeTa




9 KJIACC

Ne HaumenoBanue paznenon
n/m U TEM IPOTrPaMMBbI

KonmuectBo
JacoB

Copeprxanne o0ydeHUs

OCHOBHBIE BU/IBI CATSIBHOCTH
00yJaronxcs

Pa3nen 1. BemecTBo U XMMHYecKHe peaKIMA

1.1 [ToBTOpenue un 5
yrayOnenne 3HaHui
OCHOBHBIX pa3ziesioB
Kypca 8 kiacca

1.2 OcHOBHEIE 4
3aKOHOMEPHOCTHU
XUMHUYECKUX PEaKIuit

[Tepuoanueckuii 3axoH. llepuonnueckas
cHCTeMa XUMHIeCKuX 3yemeHToB /1. 1.
MenneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MECHECHUU CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJIHs, KAIBIUSI U UX COCIUHECHUN B
COOTBETCTBHUH C MOJIOKCHHUEM JIEMECHTOB B
[Tepuonuueckoit CUCTEME B CTPOCHHEM HX
atomoB. CTpoeHHue BEIIECTBA: BUIBI
XUMUYECKOH CBSI3U. THIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THIA KPUCTAUIMYECKON PEIIETKHU U BUJA
XUMHYECKO# cBsi3u. Kiaccudukamnus u
HOMEHKJIaTypa HEOPTaHNYECKUX BEIIECTB.
XUMHUYECKHE CBOMCTBA BEIICCTB,
OTHOCSIIIUXCS K PA3IMIHBIM Kaccam
HEOPraHWYeCKUX XUMUUYECKUI SKCIIEPUMEHT:
JleMoHCTpaluu: 03HaKOMJIEHUE C MOJIEISIMU
KPUCTAJUTMUECKHUX PEMIETOK HEOPTaHNIECKUX
BEIIECTB — METAJNIOB ¥ HEMETAIIOB (Tpadura
Y anMasa), CIOKHBIX BEIIeCTB (XJIopuIa
HATPHS)COCTUHEHUH, TEHETHIECKas CBSI3b
HEOPTraHWYECKUX BEIIECTB.

Knaccudukaius XUMUYECKUX PEaKIUii Mo
Pa3IMYHBIM MTPU3HAKaM (I10 YUCITy U COCTaBYy
YUYaCTBYIOIIUX B PEAKI[UH BEIIECTB, MO
TEIIOBOMY 3P GEKTY, 110 U3MEHECHHUIO
CTEMCHEH OKHCIICHHSI XUMUYIECKUX 3JIEMEHTOB,

XapakTepu30oBaTh XUMHUECKHE 3JIEMEHTHI MEPBBIX
TPEX MEPUOJIOB, KAIIUA M KaJIbIUA 110 UX
nonoxeHuto B [lepuonnueckont cucreme /1. 1.
MenneneeBa. KimaccuduunpoBarth 1 Ha3bIBaTh
HEOPraHWYECKUE BEIECTBA N3YYEHHBIX KIACCOB.
OnwuceiBaTh 00IIME XUMUYECKHE CBOICTBA
BEIECTB Pa3INYHBIX KJIACCOB, MOATBEPKAATH
CBOMCTBA IPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHUM
XUMHUYECKUX peakiuil. OnpenensaTs Buj
XUMHUYECKOH CBS3HM U TUI KPUCTAIIIMYECKON
pewétku BeuiecTna. [Iporuo3upoBars CBOMCTBA
BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS.
BeicTpanBaTh pa3BEpHYTHIE MUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha MHPOPMAIHIO U3
y4eOHHUKa U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO
UCIIOJIB30BaTh U3yYEHHBIN IOHATHWHBIN anmnapar
Kypca XUMHHA

PackpbIBaTh CMBICT H3y4aeMbIX IOHATHHA U
MIPUMEHATDH ATH MOHATHS TIPU OTIMCAHUHN CBONCTB
BEIIECTB U UX NpeBpatienuil. Kimaccuduuuposartsb
XMMUYECKHE PEaKIUU 10 pa3IMYHbIM [IPU3HAKAM.
YcraHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH




1.3

OneKTpoNUTHIECKAs
JUCCOLUALIUA.
XUMHUYECKUE PEAKLIH B
pacTBOpax

Mo 00paTUMOCTH, 110 YYACTHIO KaTalu3aTopa).
DK30- 1 S3HAOTEPMHUUECKUE PEAKIINH,
TepMoxumMudeckue ypasaenus. [lonstue o
CKOpPOCTH XMMU4ecKoi peakuun. [lonsTue 06
00paTUMBIX 1 HEOOPATUMBIX XHMHICCKUX
peakuusix. [loHsTHE O TOMOT€HHBIX U
reTeporeHHbIX peakuusx. [lonarue o
katanuse. [IoHsaTHE 0 XMMUYECKOM
paBHOBecHU. PaKTOPBI, BIUSIOIINE HA
CKOPOCTh XUMUYECKOH PEaKIMN 1 TOJIOKECHUE
XHMHYECKOTo paBHOBecHs. OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUH, JICKTPOHHBIN
0ayaHC OKHCINTEIbHO-BOCCTAHOBHTEIIHHOM
peakuuu. CocTaBleHne YpaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIUH
C UCIOJIb30BAaHMEM METO/Ia AJIEKTPOHHOTO
Oananca. XUMHUYECKHIA IKCTIEPHUMEHT:
Jemonctpanuu: MccnenoBanue 3aBHCUMOCTH
CKOPOCTH XUMHYECKOM peakinu OT
BO3/ICHCTBHS Pa3IHUHBIX (aKTOPOB. OMBITH,
WLTIOCTPUPYIOIIUE TPUMEPbI OKHCIUTEIBHO-
BOCCTaHOBUTENBHBIX peakiuil (ropeHue,
peaKuu pa3ioKeHUsl, COSANHEHHUS).
Brruucnenus: Kolu4ecTBa BeIecTBa, 00bEMa
1 MAacCCBbI p€arcHTOB UJIA ITPOJAYKTOB I10
YPaBHEHUSIM XUMHUYECKHUX PeaKkIni

Teopust AMEKTPOTUTHIECKON TUCCOITUAITHIH.
DNEKTPONHTHI U HEXNEKTPOIUTHL. KaTnoHsI,
aHHMOHBI. MeXaHH3M JUCCOIUAIINH BEIIECTB C
Pa3IMYHBIMUA BUJAMH XUMHUYECKOU CBS3H.
Crenenp nmucconmanui. CHIIbHBIC H clla0ble
ANEKTPOJUTHI. Peakiyin HOHHOTO 0OMEHa.

XUMUYECKOH peakluu OT Pa3lUuHBIX (PaKTOPOB.
[IporHo3upoBatb BO3MOKHOCTH POTEKAHUS
XUMHUYECKHX NPEBPALICHUN B PA3INIHBIX
ycnoBusix. OnpeaensTe OKUCIUTED U
BoccraHoButenb B OBP. CocTtaBnsaTs
3NIEKTPOHHBIN Oananc peakuu. [I[pon3BoanTs
BBIYHCIIEHHS [0 XUMUUYECKUM YPABHEHHUSM.
Y4acTBOBaTh B COBMECTHOM paboTe B mape Witk
rpymme. BeicTpanBarh pa3BEPHYThIE NICEMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOM Ha HH(POPMALIUIO U3
yueOHHUKA U CIPAaBOYHBIX MATEPUAJIOB, TPAMOTHO
UCII0JIB30BaTh U3yYEHHBIN IIOHATHHHBIN anmnapar
Kypca XUMHH

PackpwiBaTh CMBICT H3y4aeMbIX MTOHITUH, &
TaK)K€ CMBICIT TCOPHUH DJICKTPOTUTHICCKOM
muccoruan. OObSICHATH MPUIUHBL
3JIEKTPONPOBOIHOCTH BOJIHBIX PACTBOPOB
BEIIIECTB, Pa3InuyiaTh CIabbIe M CHIIbHBIC
31eKTpoauThl. COCTaBIATh YPABHEHUS




VYcnoBus npoTekaHus peakiuii HOHHOTO
oOMeHa, TTOJIHBIE ¥ COKpAIEHHbIC HOHHBIE
ypaBHeHUs peakunid. CBOMCTBa KHCIIOT,
OCHOBAaHMU U COJIEH B CBETE NPEACTABICHUN
00 3JeKTPOIUTUIECKON AUCCOLUALINY.
KauecTtBennsle peakiiun Ha HoHEbI. [loHsTHE O
ruaponuse cojeid. XuMU4eCKUN SKCIIEPUMEHT:
HemoncTpauuu: UccnenoBanue
3JIEKTPONIPOBOJHOCTH PACTBOPOB BEIIECTB,
Iporecca JUCCOLUALMH KHCIIOT, IENToYel U
coJiei (BO3MOKHO UCIIOJIb30BAHUE
BUJieoMaTepranoB). OMbITHI,
WUTIOCTPUPYIOIINE IPU3HAKA TPOTEKAHUS
peakiuii HOHHOTO oOMeHa (00pa3oBaHue
ocaJika, BBIJIEICHUE raza, 00pa3oBaHUE BOJIHI).
PacniosHaBaHMe HEOPTaHNYECKHX BEILECTB C
MTOMOIIIbIO KAYeCTBEHHBIX PEaKIiil Ha MOHBI.
JlaboparopHsIii ombIT: 3y4eHre Npru3HaKOB
MPOTEKaHUs peaklMi HOHHOTO0 0OMeHa B
pacTBopax 3IEKTPOIUTOB (C 0OpazoBaHUEM
ocajika, BBIIeJIEHHEM ra3a, 00pa3oBaHHEM
Bogibl). [IpakTrueckast pabota: Ne 1. Pemenne
9KCIEPUMEHTANIBHBIX 3a7a4 10 TEME.
Brrancienns: mo ypaBHEHUSIM XUMHUYIECKHIX
peaxkuui

JUCCOLUAIMY KUCTIOT, IEN04Yel U CONel, TOTHbIE
1 COKpaIlléHHbIE HOHHbIE YPaBHEHUS XUMHUYECKUX
peaxkuii HOHHOTO 0OMeHa, KpaTKue HOHHBIE
YpaBHEHUS NPOCTHIX PEAKIMNA THIPOIH3a COJEH.
XapakTepru30BaTh 00IINe XMMHIESCKUE CBOMCTBA
BEIIECTB Pa3IMYHBIX KIaCCOB Ha OCHOBE TEOPUHU
3NEKTPOIUTHUECKOM TUCCOLUAIINH;
ITOATBEP’KJaTh CBOMCTBA IPUMEpPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUHN
XUMUYECKUX peakiuil. Pemats
9KCIIEPUMEHTANIBHBIE 33]Ia4H 0 TEME.
[InanupoBaTh U OCYIIECTBIATH Ha MPAKTUKE
XUMHUYECKHE KCTIEPUMEHTBI, TPOBOJHUTH
HaOJIIO/ICHNS, IENaTh BEIBOJBI 10 pe3yIbTaTam
9KCIEPUMEHTA MIPH NPOBEICHNUH JIAOOPATOPHBIX
OTIBITOB M IpakTHUecKuX padot. CienoBaTh
npaBuiiaM 0e30macHoi paboThl B 1a00OpaTOPHH
[P HCIIOJIb30BaHUM XUMHUYECKOM MOCYABI U
obopyznoBanus. [[poBoNTE BEIYUCIECHHS TIO
XUMHUYECKUM yYpaBHEHHSIM. Y4acTBOBATh B
COBMECTHOM paboTe B nape WiM rpyIe.
BricTpauBathk pa3BEpHYTHIE TUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPO Ha MH(OPMAIHIO U3
y4eOHHKa U JPYTUX HCTOYHUKOB HH(popmanuu, B
ToM uucie MHrepHera

Hroro no pazneny

Pa3jnen 2. Hemeranbl 4 UX coeMHEHUS
2.1 OOmias xapaKTepuCTHKa
XUMHUYECKUX JIEMEHTOB
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OO0m1ast xapakTepHCTUKA TaJIOTECHOB.
Oco0eHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE
creneHu okucienus. CTpoenne n Gpusnveckue
CBOWCTBA MPOCTHIX BEIIECTB — I'aJIOTCHOB.

OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
HW3MEHEHHH CBOMCTB HEMETAIOB M MX
COCIMHECHMI B IIpe/eiaX MajbIX MEPHOIOB U
[JIaBHEIX noArpymi [lepronndeckoii CUCTEMBI




2.2

OOmias xapaKTepuCTHKa
XUMHYECKUX DJIEMEHTOB
VIA-rpynmsl. Cepa u e€
COCAMHEHHS

XUMHUYECKUE CBOKCTBA HA IIPUMEPE XJIOpa
(B3amMoOIeHiCTBIE C METaJJIaMHU,
HEMeTaJUTaMH, IIeI0YaMu). XIOPOBOAOPO.
ConsiHasg KMCII0Ta, XUMHUYECKHUE CBOMCTBA,
MoJIy4YeHUe, IpuMeHeHue. JlelicTBue xmopa u
XJIOPOBOJIOPO/Ia HA OPTaHMU3M YEJIOBEKa.
Bakneiimme X10puibl 1 UX HaX0KICHHUE B
pUpOE.

XUMHUYECKUH IKCTIEPUMEHT: JleMOHCTpauu:
OmnBITHI, OTpaXkarotue Qpu3nIecKue u
XUMUYECKHE CBOMCTBA I'aJIOTEHOB U UX
COEIMHEHUH (BO3MOXHO
MCTIOJIb30BaHUEBHIEOMATEPHATIOB).
O3zHakoMJIeHHE ¢ 00pa3laMi XJIOPHIOB
(ranorennzioB). JIabopaToOpHBIiA OMBIT:
N3yyeHune cBOMCTB CONSTHOM KUCIOTHI.
IIpoBenenre kKaueCTBEHHBIX PeaKIMi Ha
XJIOPUA-UOHBI.

[Mpaktudeckas padora Ne 2: [Tonydenue
COJISIHOM KMCJIOTBI, U3y4EHHE €€ CBOMCTB.
Brluucnenus: 1o ypaBHEHUSIM XUMAYECKHUX
peaKkLyii, €CIM OJUH U3 PEAreHTOB JIaH B
M30BITKE

OO0mas xapakTeprcTuKa 31eMeHToB VIA-
rpynnsl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKkTepHble cTerneHu okuciieHus. CTpoeHue
1 (u3nYecKre CBOHCTBA MPOCTHIX BELIECTB —
KHCJIOPOJa ¥ CePhl. AJUTOTPOITHEIE
MOJIU(PHUKALNT KHCIOPOJAA H CEPBI.
Xumuueckue cBoiicTBa cepbl. CepoBOAOPOI,
CTpoeHHne, GU3NIECKHE U XUMUYCCKHE
cBoiicTBa. OKCUIBI CEPBI KaK MPEACTaBUTEIH

XUMUYECKUX SJIEMEHTOB C YYETOM CTPOSHHS UX
aTOMOB. XapaKTepu30BaTh (PU3NUECKUE U
XMMUYECKHE CBOICTBA MPOCTHIX BEILECTB
raJoreHoB (Ha MpUMepe XJI0pa) U CIOKHBIX
BEIeCTB (XJIOPOBOAOPOIA, XJIOPUIA HATPHS),
CHOCOOBI UX MOJyYeHHUs], IPUMEHEHNE 1 3HAUCHUE
B IIPUPOJIE M KU3HU YeoBeka. OnpeaemsTh
XJIOpUZ-MOHBI B pacTBope. [Inanuposats u
OCYHICCTBJIATE Ha IPAKTUKE XUMHNYCCKHUC
9KCHEPUMEHTHI, IPOBOIUTH HAOIIONCHHS, IENaTh
BBIBOIBI 110 pe3yJIbTaTaM SKCIEPUMEHTA IpU
NpOBEJICHAHN JIAOOPATOPHBIX OMBITOB U
MpaKTU4YecKux padot. CrnenoBaTs NpaBuiam
0e3onacHoi paboThl B TabOpaTopuu Mpu
HCIOJBb30BaHUH XUMHUUYECKOHN ITOCYAbI U
o0opyznoBaHus. BeicTpauBath pa3BEPHYTHIE
IMMCbMEHHBIC N YCTHBIC OTBETEI C OHOpOﬁ Ha
nHGOPMALIMIO U3 YUeOHUKA U CPAaBOYHBIX
MaTepUalioB, FPaMOTHO UCTIOJIb30BaTh U3yUECHHBIN
MIOHATUIHBIN anmapar Kypca XUMUU

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH
cBOMCTB aneMenToB VIA-rpynms! 1 ux
COEJIMHEHUM C YYETOM CTPOCHUS UX aTOMOB.
XapakTepru3oBaTh GU3NUECKIE U XUMHYECKHE
CBOMCTBa IIPOCTOr0 BEUIECTBA CEPhI U €€
COEMHEHHH (CepoBOJOPOAa, OKCUIOB CEPHI,
CepHOM KUCIIOTHI, CYJIb(ATOB), CHOCOOBI NX
[IOJIyYEHUs], IPUMEHEHUE U 3HAU€HHE B IIPUPOJIE U
KU3HH yesoBeka. OnpeaernsaTh HaTudue cyabgat-




2.3

OOmias xapaKTepHCTHKA
XUMHUYECKUX JJICMEHTOB
VA-rpynmsl. A30T,
dhochop 1 ux coequHEHUS

KHCJIOTHBIX OKCcHJ0B. CepHast KHCIoTa,
¢u3nuecKkue U XuMHUYECKHe CBOHCTBA (001ue
KaKIpeICTaBUTENS KJIacca KUCIOT U
cnenuguieckue). XuMHUUECKUE Peaklni,
JIeKallye B OCHOBE IIPOMBIIIEHHOIO CII0C00a
MOJTy4eHUs cepHON KHUCIOTHL. [IprMenenue.
Conu cepHOH KUCIIOTBI, KAUECTBEHHAs
peakuus Ha cyibdar-noH. Haxoxaenue cepsl
U €€ COEIMHEHUI B IPUpPoJie. XUMUYECKOE
3arps3HEHNE OKPYXKAIOIIEH cpezbl
COCIMHEHHUSIMHU Cepbl (KUCIOTHBIE JOXKIH,
3arpsis3HEHHE BO3MyXa U BOJOEMOB), CIOCOOBI
€ro npeaoTBpallcHus. XUMHUECKUI
sKcnepuMeHT: JleMoHcTpanuu: O3HaKkoMIIEHHE
¢ oOpa3uamu cepsl U €€ COeTMHEHUSIMU
(BO3MO>KHO UCTIONIB30BAHUE
BUjieomMarepuanon). HabmoaeHnue mpomecca
o0yriMBaHuA caxapa oA AeHCTBHEM
KOHIIEHTPUPOBAHHOMN CEPHOM KHUCIIOTHI.
JlaboparopHbie onbIThL: M3yueHue
XUMHYECKHUX CBOHCTB pa30aBIICHHON CepHOI
KuCI0ThL. [IpoBeeHne KaueCTBEHHOU
peakuuu Ha cynb(}aT-noH U HAOIIOAEHUE
IIpU3HaKa €€ NpOTEKaHUs

OO6mas xapaKTepuCTHKA JIEMEHTOB V A-
rpynnsl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEepHBIE CTENIEHN OKUCIEHUs. A30T,
pacmpocTpaHeHre B Ipupoe, GU3NIecKue u
XUMHUecKue cBoiicTBa. Kpyrosopor azora B
npupojae. AMMHaK, ero pusndeckue u
XMMUYECKHE CBOICTBA, NOJIyYeHUE U
npumenenue. Con aMMOHUS, UX QU3NIECKUE

HOHOB B pacTBope. OOBICHATH CYITHOCTb
9KOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
riepepaboTKo coemuHeHuH ceprl. [iTannpoBaTs 1
OCYIIECTBIIATH Ha IPAKTUKE XUMHUUECKHE
SKCIIEPUMEHTHI, IPOBOINTH HAOIIOIEHUS, JIENaTh
BBIBOJIBI 110 pE3yJIbTaTaM dKCIIEPUMEHTA.
CrenoBats npaBuiaM 0€30MacHOM pabOTHI B
1a00paTOPUH MPHU HCIIONE30BAHUN XUMHUIECKOH
nocysl 1 obopynoBanus. [Ipon3Boauts
BBIYUCIICHHS 10 XUMUYECKUM YPABHEHUSIM.
Hcrnonp30BaTh pH BBITOIHEHUH YI€OHBIX
3aJlaHui TEKCThI YUeOHUKA, CITPABOYHBIC
matepuainsl (Ilepuogunaeckyro cucremy
xumuyeckux deMeHToB J[. 1. Menneneena,
TaOIUIy PACTBOPUMOCTH KHCJIOT, OCHOBAaHHUN U
COJIEW B BOJE, PJICKTPOXUMUUECKUHN Psift
HaNpsHKEHUH MeTaiioB). Mcemonb30BaTe npu
BBITIOJTHEHUH yUeOHBIX 3aJJaHUi U B TIpoIiecce
WCCIIE/IOBATENBCKON I€ATEIHHOCTH HAyUHO-
MOIYJIAPHYIO JTUTEPATYPY XUMHUYECKOTO
coJiepKaHusl, COpaBOYHbIE MAaTEPHUAJIBI, PECYPCHI
HurepnHera

OO0BsCHATE 00ITHE 3aKOHOMEPHOCTH B N3MCHEHUH
CBOMCTB 211eMeHTOB V A-TPYIIIBI U X
COCJIMHEHHIA C YIETOM CTPOSHUS MX aTOMOB.
XapakTepnu3oBaTh PU3NUESCKUE U XUMUUECKUE
CBOMCTBA MPOCTHIX BEIECTB a30Ta U (hocdopa u
WX COSJIMHEHUH (aMMHUaKa, coJield aMMOHMUS,
a30THOM KHCJIOTHI, HUTPATOB, OKcua docdopa
(V) u dpochopHoit KUCTOTE, hocdhaTor), CIIOCOOLI




Y XUMHYECKHE CBOHCTBA, IPUMEHEHHE.
KavecTBeHHas peakiysi Ha HIOHBI aMMOHHUSL.
A30THas KUCIO0TA, €€ noiryyenue, husndeckne
Y XUMUYECKHUE CBOMCTBA (00IIHE KaKk
IPEICTAaBUTENS Kilacca KUCIIOT U
cnenuguieckue). Mcrnonp3oBaHue HUTPATOB U
coJieif aMMOHHS B Ka4eCTBE MUHEPAJIbHBIX
ynoOpeHuil. XuMHU4ecKoe 3arpsi3HeHue
OKpY>Kalollel cpe/ibl COeIMHEHUSIMH a30Ta
(KMCTIOTHBIE JOXKIH, 3arps3HEHHE BO3/1yXa,
MouBHI 1 BOT0EMOB). Docdop, amoTporHbIe
Moaudukanuu Gocdopa, puzndeckue u
xummuaeckne cBoiictsa. Oxcun dochopa (V)
dochopnas kuciora, pusnuecKue U
XHUMHYECKHE CBOICTBA, MOJIyYEeHHUE.
Hcnonb3oBanue ¢ochaToB B KauecTBe
MUHEPaIbHBIX YI00peHHH. X UMUYECKHHA
sKciepuMeHT: [lemoHcTpatuu: O3HaKOMIICHHE
¢ u3nYeCKUMH CBOMCTBaMHU a3oTa, hocdopa
U MX COeJIMHEHU (BO3MOKHO MCIIOIb30BaHKE
Bupeomarepuanon). O3HaKOMIICHHE C
o0pa3namu a30THHIX B (ocHOPHBIX
ynoOpenuii. [lonyuenue, cobupanue,
pacrio3HaBaHue U U3yYEHUE CBOWCTB aMMHaKa.
B3aumopeiicTBuE KOHIIEHTPUPOBAHHON
A30THOM KUCJIOTHI C MEJBIO (BO3MOKHO
UCTIOJIb30BaHHUE BUICOMATEPHATIOB).
JlaGoparopusie onbITh: [IpoBenenne
Ka4eCTBEHHBIX peakiiii HAa NOH aMMOHHS U
¢dochaT-uoH, 1 U3yyeHre MPU3HAKOB UX
npotekanus. [Ipaktuaeckas padora Ne 3:
[Tonyuyenne amMuaka, U3y4eHHUE €r0 CBOWCTB.

WX TOJIYYCHUs, IPUMEHCHHE U 3HAUYCHHUE B
MPUPOAE U KU3HU YenoBeka. OnpeaensiTb HOHBI
aMMOHUS U dochaTHOHEI B pacTBope. OOBICHATD
CYIIHOCTb 3KOJOTHYECKUX MPOOJIeM, CBSI3aHHBIX C
HaxOXXJIEHHEM COCIMHEHHNH a3oTa U ¢ocdopa B
OKpy>karomel cpeze. Ilnanuposats u
OCYILECTBIIATH Ha MIPAKTUKE XUMHUYECKHE
SKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHUS, JIENaTh
BBIBOJBI 110 Pe3yabTaTaM dKCIIEPUMEHTA IIPU
MIpOBeIeHUH Ta00PaTOPHBIX OMBITOB H
MpaKTHIecKoit paboTsl. Ciie10BaTh MpaBHiaM
0e3onacHoi paboThl B 1TaO0OpaTOpuu Mpu
WCTIONTE30BAaHUHN XUMHUYECKOH MOCYIBI U
ob0opynoBanus. [Ipon3BOAUTH BEIYUCICHHS 1O
XUMHYECKAM ypaBHeHHsIM. VIcTionb30BaTh pu
BBITIOJTHEHUH yUeOHBIX 33JJaHUI TEKCTHI
yueOHMKa, CIIPABOYHBIEC MaTePHAJIbI
(IeproIMIEecKyI0 CUCTEMY XUMHUIECKHIX
anemenToB [I. 1. Menneneea, Ta0uiry
pacTBOPUMOCTH KHUCIIOT, OCHOBaHUM U COJIEH B
BOJI€, DIIEKTPOXMUMHUYECKUH Psifl HATIPSDKEHUH
METaJlIOB)




Brrunciienus: o ypaBHEHHUAM XUMHUYECKHX
peaxkuui

2.4

OOm1as xapaKTepuCTHKa
XMMHYECKHX HJIEMEHTOB
IVA-rpynmel. Yraepon u
KpPEMHUM U UX
COCAMHEHHUS

OO01mas XxapakTepucTHKa 3JeMeHTOB |V A-
rpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEePHBIC CTEIICHU OKUCIICHUS. YTIIepOI,
aJITOTPOIIHBIE MOIN(UKAIINH,
pacrnpocTpaHeHue B IpUPoe, (PU3HUYSCKUE U
XUMHYECKUE CBOWCTBA. AJICOPOIIHS.
Kpyrosopor yraepozna B npupone. Okcuibl
yriaeponaa, ux GU3N4ecKue U XUMUICCKHUE
CBOICTBA, ACHCTBUE HA KUBBIC OPTraHU3MBI,
MOJTydeHNe U IPUMEHeHHe. JKOJIOTHUECKUE
po0JIeMBbl, CBSI3aHHBIE C OKCHIOM yTIIepoaa
(IV), runotesa rmo6anrbHOro MOTEIIEHNS
KIIMMaTa, MapHUKOBEIN 3 QeKT. YronbpHas
KHCIIOTa U €€ COJH, X (PU3UYECKUE ’
XUMHYECKHE CBOWCTBA, TIOIYYCHUE 1
IIPUMCHCHHUC. KauectBennas pCaKknua Ha

Kap60HaTI/IOHLI. Hcnons3oBanue Kap6OHaTOB B

OBITY, MEMIIMHE, IPOMBIIIUIEHHOCTH U
CeNIbCKOM X03siiicTBe. [lepBoHavanbHbIe
MOHATHS 00 OPraHMYECKHUX BELIECTBaX Kak O
COCJIMHEHUSIX yriiepoJia (MeTaH, 9TaH, dTUIICH,
alleTUIICH, 3TaHOJI, INIMLEPHH, YKCyCHas
kucnota). [IpupoHbie HCTOYHUKHT
YIII€BOIOPOIOB (YroJib, IPUPOIHBII ra3,
HE(Tb), MIPOAYKTHI HX MepepadoTku (OCH3MH),
UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
ITonsiTHE O OMOJIOTHYECKU BaXKHBIX
BEIIECTBAX: JKUpax, OenKax, yrieBoiax — v ux
POJIM B )KHU3HU 4yesioBeKa. MaTtepuanpHoe
€AMHCTBO OPTaHMYECKUX U HEOPTaHUIECKUX

OOBSACHATH O0IIHME 3aKOHOMEPHOCTH B U3MECHECHUU
cBOMCTB aneMeHToB IV A-rpynms! 1 ux
COEMHEHHI C YYETOM CTPOCHUS UX aTOMOB.
XapakTepru30BaTh (PH3NICCKUE U XUMHICCKHE
CBOMCTBA MPOCTHIX BEIECTB YIJIEPOaa U KPEMHHUS
U UX COCAMHECHUM (OKCHUIOB YIJIEpOia, yTOJIbHON
KHCIIOTHI, KapOOHATOB, OKCHJIa KPEMHHUS,
KPEMHHUEBON KUCJIOTHI, CHJIMKATOB), CIIOCOOBI UX
MOJIY4YEHUs], IPUMEHEHUE U 3HaYEHUE B IPUPOJE U
KU3HU YenoBeka. OOBACHATh MPUINHHO-
CJIEICTBEHHYIO CBsI3b: CTPOCHHE BEIIECTBA —
CBOMCTBa — MPUMEHEHHUE — HA IPUMEpaxX
COCIMHECHHM yTiiepoa u kpemaus. OnpenesiTh
KapOOHAT- U CHIIMKAT-HOHBI B PaCTBOPE.
OOBACHATH CYIIHOCTh 3KOJIOTHYECKUX MTPOOIIEM,
CBSI3aHHBIX C HAXO0XKJICHUEM YTJIEKHCIIOTO Ta3a B
okpyxatoueit cpene. Ilonrsepxaatsb
0COOCHHOCTH COCTaBa OPraHUYECKHUX BEIECTB
MIpUMEpPAMHU MPOCTHIX COSAMHEHMM (METaH, TaH,
STUJIEH, alleTUJIEH, 3TAHOJI, TIIMLUEPUH, YKCYCHAs
KHCJIOTA), B3aUMOCBSI3b HEOPTAHUIECKHUX
COEIMHEHUH yTiepoJa U OPraHuYeCKUX BEIIECTB.
OnuceIBaTh poJib OEITKOB, )KUPOB U YIIIEBOIOB B
(hYHKIIMOHUPOBAHUH JKUBBIX OPraHU3MOB, COCTaB
NPUPOHBIX UCTOUYHUKOB YTJIEBOJOPOIOB, UX POJIb
B OBITY ¥ IPOMBINIIIEHHOCTH. [IpoBOIUTE
BBIYUCIICHHUS 110 YPABHEHUSIM XUMUYECKUX
peakuuii. [ImanupoBaTh U OCYLIECTBIATH HA
MPAKTUKE XUMUYECKHUE SKCIIEPUMEHTBHI,
MIPOBOANTE HAOJIOICHHUS, ACTaTh BHIBOJIBI 110




coenuneHmnit. Kpemuuii, ero ¢pusnueckue u
XMMHYECKUE CBOMCTBA, MOTy4YEeHUE U
npumenenue. CoeqUHEHUs] KpEMHHUS B
npupoae. O01ue npeacTaBieHus 00 oKcuae
kpemuns (V) 1 KpeMHHEBOH KHCIIOTE.
CuMKaThl, MX UCIOJIb30BaHHUE B OBITY,
MeAUIIHE, TPOMBIIIICHHOCTH. Baxxunelmne
CTPOUTEIIbHBIEC MaTepUalIbl: KEPAMHUKa, CTEKIIO,
LIEMEHT, OeTOH, *kene300eToH. [Ipobiembl
0e30I1aCHOr0 MCMOJIb30BaHUS CTPOUTEIBHBIX
MaTEpHaJIOB B IIOBCEIHEBHOMN KHU3HH.
XUMHYECKUH SKCEPUMEHT: JleMOHCTpaluu:
Mozeny KpUCTAIIMYECKUX PEIETOK anmasa,
rpadura, pymiepena. O3HaAKOMIICHHE C
MPOLIECCOM aIcCOPOLIUH PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOHCTBOM MpoTHBOTa3a. O3HaKOMIICHHE C
NPOAYKIHMEH CUIIMKATHOW NPOMBILIUIEHHOCTH
(Buneomatepuainsl: cuiIMKaTHAS
MIPOMBIIIUIEHHOCTD). MoAeIH MOJIEKY
OpraHuyuecKux BemecTs. JlabopaTopHbIi
onbIT: [lonydyenue, cooupanue,
pacro3HaBaHue U U3yUEHUE CBOMCTB
yriekucioro rasa. [Iposenenue
KayeCTBEHHBIX peaKkiii Ha KapOoOHAT
CHJIMKAT-UOHBI U U3yYEHHE NPU3HAKOB UX
npotekanust. [Ipakruueckue padboter: Ne 4.
[Tony4eHue yriekuciIoro rasa, U3y4eHue ero
cBoiicTB. Ne 5. Penienue 3kcriepuMeHTaIbHbIX
3aj1a4 1o TeMe «BakHelire HeMeTaluTbl U UX
COCIMHEHUs» BhIuncieHus: mo ypaBHEHUAM
XUMHUYECKUX peaKiuit

pe3ysbTaTaM 3KCIIepHUMEHTa IpY MPOBEACHUN
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX padoT.
CrenoBaTh IpaBmiIaM 0e30TacHON PabOTHI B
n1abopaTopuy MPH UCTIONB30BAHUN XUMHYECKON
mocyziel ¥ 006opynoBanus. Vicrions3oBaTh mpu
BBITTOJIHCHUN Y4€OHBIX 33aHUI TEKCTHI
yueOHHUKa, CIIPaBOYHBIC MaTepHAaIIbl
(Ileppoardeckyro cUCTEMY XUMHUYECKUX
anemenToB [[. 1. Menneneea, Tabuiry
PacTBOPUMOCTH KHCIIOT, OCHOBaHUI U cojeil B
BOJE, DJIEKTPOXUMHUYECKUN Psii HAPSKEHUI
METaJIOB)
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Pa3nen 3. MeTa/uibl M X COeIMHEHHUA.
3.1 OO6mue cBoicTBa 4 O01mas XapaKTePUCTUKA XUMUIESCKIX PackpbIBaTh CMBICHT U3yYaeMBbIX TOHITHH U
METaJIJIOB 3JIEMEHTOB — METAJNIOB HA OCHOBAHUH HX MIPUMEHATD ATH MOHATHS IPU OTIMUCAHUHN CBOHCTB

noytoxkeHus B [leproanaeckoii cucreme BEIIIECTB U WX MpeBparneHuii. O0bsACHATH 001THe
xuMuueckux annemeHToB .M. Menneneesa u 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
ctpoeHus aroMoB. CTpoeHHe METaIOB. AJIEMEHTOBMETAJIIOB M X COSIUHEHUH C yIETOM
Mertannuueckas CBsI3b U MeTaNInYecKast CTPOEHHMSI UX aTOMOB. XapaKTepH30BaTh CTPOCHHE
KPUCTAIUTHYECKAs PeréTKa. METaJIoB, 001IHe (GU3MIECKUE U XUMIIECKUE
DIEKTPOXUMHUYECKUH psll HAIPSKEHUMA CBOICTBa METAIUIOB. XapaKTepHU30BaTh OOIIHe
MeTaJlJIoB. Pu3nyeckue U XUMUYECKHUE CHOCO6LI MOoJIy4Y€HUA MCTAJIJIOB. OnuceIBaTh
cBoiicTBa MeTaimioB. O0mIue croco0s! CIIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3MH.
nosrydeHust MetasioB. [loHsTre o Koppo3uu Crenoats npaBuiiaM 0€30MacHON paboOTHI B
METAaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT 71a00paTOPUU MPHU MCIIOJIb30BAHUN XUMHUUECKON
koppo3un. CruiaBsl (CTalb, YyT'yH, rocyAp! U 00opynoBanus. [Ipon3BouTh
JIOPATIOMHUHU, OpOH3a) U X PUMEHEHHE B BBIUKCIIEHHS 10 YPABHEHUSAM XUMHUYECKUX
OBITY U IPOMBIIIIIEHHOCTH. X UMHUYECKHIA peaKkuui, ecu OINH U3 PEareHTOB COICPIKUT
skcriepuMeHT: JlemoncTpamuu: O0pa3iibl pUMeCH. Y4acTBOBaTh B COBMECTHOM paboTe B
METaJIJIOB U CIUIaBOB. M3yueHune pe3ynbTaToB nape wiv rpymmne. Vcmonp30BaTh Ipu
KOPpPO3UH METAILIOB (BO3MOXKHO BBITIOJTHEHUH yUeOHBIX 33JJaHUI TEKCTHI
WCTIOJIb30BaHHE BUIEOMATEPHAIIOB). yaeOHUKa, CTIPAaBOYHBIC MATEPHAITBI
JlaboparopHsie onbITh: O3HAKOMIICHUE C (ITeproinyeckyro CUCTEMY XUMUYECKHIX
o0Opa3iamMi METaJUIOB | CIUIABOB, MX anemenToB [I. V1. Menneneea, Tabiuiry
(U3NYECKUMH CBOWCTBAMH. PacTBOPUMOCTH KHMCJIOT, OCHOBAaHUI U COJIEH B
Brluucnenus: 1o ypaBHEHHUSIM XUMUAYECKUX BOJIE, DJIEKTPOXUMUYECKUN Psifl HATIPSKEHUH
peaKiuid, €ClIi OJINH U3 PEAr€HTOB COACPIKUT METAJIJIOB)
MIpUMECH

3.2 Baxxneiime Metamist u 16 [IlenounHble METAILIBL: IOJIOXKEHUE B OOBACHATH O0IIKME 3aKOHOMEPHOCTH B U3MEHEHUHU

UX COCIMHEHUS [Tepuonuueckoi cucTeMe XUMUYECKUX CBOMCTB RJIEMEHTOBMETAJUIOB U UX COCUHCHUN B

anemenToB J.U. MenneneeBa, cTpoeHHE UX rpynmnax ¢ y4éToM CTPOECHHS UX aTOMOB.




aTOMOB, HaXOX/JIeHHE B ipupoae. Puznueckue
Y XUMUYECKHE CBOMCTBA (Ha MpUMeEpe HATPHS
1 Kanus). OKCUIBI ¥ THAPOKCHIBI HATPHS U
kanud. [I[ppumMeHeHue menouyHbIX METaIIoB U
nx coenuHenwii. Illenouno3emensHbIC
METaJIJIbl MarHU{ 1 KaJIBITUI: TTOJI0KCHHE B
[Tepuonuueckoit CUCTEME XUMUYECKUX
anemenToB [I.1. MenneneeBa, CTpoeHUE X
aTOMOB, HaXOXJIeHHE B ipupojae. Puznueckue
1 XUMHUYECKHE CBOMCTBA MarHus M KaJIbITHs.
Bakueiimme coemnHeHNS Kalblnus (OKCHI,
TUAPOKCHU], cOiH). JKECTKOCTH BOIBI U
CrocoObI €€ ycTpaHeHHs. AIIFOMUHU:
nosnoxenue B [lepuoaudeckoii cucreme
xumudeckux d1emenToB /.M. Menneneena,
CTPOCHUE aTOMa, HAXOKJIECHUE B IPUPOJIE.
dusznueckre u XUMHYECKHE CBOMCTBA
anroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U
TUApOKcHa amoMuHuS. JKene30: moIoKeHue
B [lepuoinueckoil cucteMe XuMHUECKUX
anemenToB [I.1. Menneneesa, ctpoeHue
aToma, HaxOXKJIeHue B mpupojae. Guzndeckue
1 XUMHUYECKHEe CBOMCTBA xene3a. OKCUIbI,
TuapokcHuIbl 1 conw xkenesa (1) u xenesa
(1), ux cocTas, CBOWCTBA U MOITyYCHHUE.
XUMHUECKHUH 3KCIEpUMEHT: JleMoHCTpanuu:
Oco0eHHOCTH B3aNMOAEHCTBUS OKCHUIA
KaJIBIUS ¥ HATPUS C BOJIOM (BO3MOXHO
WCITOJIb30BAHUE BUICOMATEPHUATIOB).
OkpamMBanue mIaMeHN HOHAMH HaTPHS,
KaJTUsl ¥ KaJIbIUs (BO3MOXKHO HCITOJIb30BaHUE
BHJIeOMaTEpHaioB) McciemoBanme CBOMCTB

XapakTepu3oBaTh GU3NUECKIE U XUMHYECKHE
CBOMCTBA MPOCTHIX BELIECTB METAIJIOB U UX
COCTMHEHHH (OKCUIOB, THAPOKCHIIOB, COJICH),
CHOCOOBI UX MOJyYeHHUs], IPUMEHEHNE 1 3HAUCHUE
B IIPUPOJIE U KU3HU YEIOBEKA. Y CTAHABINBATh
MIPUUMHHOCIIEICTBEHHYIO CBA3b: CTPOCHUE
BEIECTBa — CBOICTBAa — NMPUMEHEHHE — Ha
IIpHMepax U3ydaeMBbIX BelecTB. Pacro3HaBaTs ¢
MIOMOIIIBIO KaUE€CTBEHHBIX PEAKIINI NOHBI
METaJIJIOB: MarHusl, Kajablys, aJFOMUHHASA, [IMHKA,
xkenesa (1) u xenesa (1), memu (11). [Joka3piBaTh
aMQOTEepHBIN XapaKTep OKCHUIOB U THAPOKCH]IOB
AIIOMHUHMA U IUHKA. [[1annpoBate n
OCYIIECTBJISATH Ha IPAKTUKE XUMHUUYECKHE
9KCHEPUMEHTHI, IPOBOIUTH HAOIIONCHUS, IENaTh
BBIBOJIBI 110 pe3yJIbTaTaM dKCIIEPUMEHTA IpU
NPOBEJICHUH JIAOOPATOPHBIX OMBITOB U
MpaKTU4YecKux padot. CrnenoBaTh NpaBuiam
0e3omacHoi paboThl B Ta0OpaTOpUH MpH
WCTIOJIb30BaHUH XUMHYECKON MOCYABI U
o0opyznoBanus. IIpon3BoANTE BEIYMCIECHUS 110
XUMHUYECKUM yYpaBHEHHSIM. Y4acTBOBATh B
COBMECTHOM paboTe B nape WiH IpyIe.
BricTpauBathk pa3BEpHYTHIE TUCbMEHHBIE U
YCTHBIE OTBETHI C OITOPOH Ha MHPOPMAIHIO U3
yueOHHMKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO
HCIIONb30BaTh U3YUCHHBIN NOHATUIHBIN anapaT
Kypca XUMHHU




s)k€cTkol Boabl. IIponecc ropenus xenesa B
KHCIOpoJie (BO3MOKHO HCIIONb30BaHHE
BHIICOMATEPHAIIOB). JJabopaTOpHBIC OIIBITHI:
IIpoBeneHre KaueCTBEHHBIX peaKIMi Ha HOHBI
(MarHus, KambIus, aTFOMUHAS, IIMHKA, JKeIe3a
(I u xenesa (1), mequ (11), onucanne
MIPU3HAKOB UX MpoTeKaHus. MccnenoBanue
aM(OTEepHBIX CBOHCTB THAPOKCHIA ATFOMUHUS
W TUIPOKCHAA IIMHKA. [IpakTHyeckue paboThl:
Ne 6. XKéctkocTh BOABI U METOIBI €€
yctpanenus. Ne 7. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/Ja4 110 TEMC
«Baxueilme MeTajIbl U UX COCAUHECHUS.
Breraucnenus: mo YpaBHCHUAM XUMHUYCCKUX
peaxiuii, eciii OIWH M3 PEeareHToB JIaH B
M30BITKE WM CONCPIKUT IPUMECH; MaCCOBOU
J0JI1 BbIXOJa IPOAYKTa pEaKIun

Hroro no pazneny

Pasnen 4. Xumus u okpyxamoumasi cpeaa

20

4.1 BemecTBa u MmaTepuans B
JKU3HU YeJI0BEKa

3

BemecTBa 1 MaTepualsl B TOBCETHEBHOM
JKM3HU 4YesoBeka. bezomacHoe ncnonbp30Banme
BEIICCTB U XMMHUYCCKUX PEAKIIM B OBITY.
[lepBast momMoIIs MPU XUMUIECKUX 0XKOTaX U
OTPAaBIICHUAX. XUMHUIECKOE 3arps3HCHIE
OKpYyKarolen cpepl (peaenbHas
JIOIyCTUMas KOHILIEHTpauus BeuiecTs. Poib
XUMHH B PEIICHUH SKOJIOIMYSCKUX MTPOOJIEM.
XUMHUECKHUH 3KCIEpUMEHT: JleMoHCTpanuu:
Nzydenune 06pa3noB MaTeprasioB (CTEKIIO,
CIIJIaBBI METAJIJIOB, ITOJIMMEPHBIC MaTEPHAIIBI)

XapakTepu3oBaTh pOJIb XUMHHU B Pa3IMIHBIX
chepax AeATeNLHOCTH JIOJICH, OCHOBHBIC
BeIIIECTBA U MaTepI/IaHBI, HpI/IMeHSIeMI)Ie B X KU3HU
COBpEeMEHHOT0 4enioBeka. OOBSICHAT yCIOBHS
0€30I1aCHOr0 HCIO0JIb30BAaHUS BEIIECTB U
XUMHYECKUX PEaKIUil B ObITYy. AHATM3UPOBAThH U
KPUTHUYECKH OIICHUBATh MH(POPMAIIHIO O BIUSHUN
[IPOMBIIIJICHHOCTH, CEJIbCKOTO XO35HCTRa,
TPAHCIIOPTA U JIP. HA COCTOSTHUE OKPYKAIOIICH
cpenbl. YMETh OKa3bIBaTh EPBYIO TOMOILb ITPU
XUMHUYECKUX 0KOTrax M OTpaBjicHHIX. [I[puHMMATh
y4acTHe B 00CYXIICHUH MPOOJIeM XUMHYECKOH U




JKOJIOTHYECKOMN HaIlpaBJICHHOCTH, BbICKA3bIBATh
CO6CTB€HHYIO IIO3UIIHUIO I10 HpO6J’IGMe u
npeajiaratb BO3MOXKHBIC ITYTH eé PEUICHUA

Hroro mo pasneny 3
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 68

10 ITPOIT'PAMME




IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Ne Tema ypoka KonuuectBo yacon Jlata
/I YpoKa Bcero Kontponbnsie = [IpakTuueckue HU3y4eHuA
paboThI paboThHI
Pa3nes 1. [lepBoHayaibHble XUMHYECKHE MOHITHSIL.
1 1 [Ipenmer xumuun. Poiap XuMHUM B KU3HU YEIIOBEKA. 1
Tena u BemiecTBa
2 2 [TousaTHE O METOMAX HO3HAHUSA B XUMUUA 1
ITpaktnueckas padota Ne 1 «I[IpaBuiia paboThl B
3 3 naboparopuu U MpUEMBI 0OpaIICHHS C 1 1
71a00paTOPHBIM 000PYTOBAHUEM
4 4 qI/ICTL{C BemecTBa u cMecH. CriocoObl pasieneHus 1
cMecei
5 5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit 1 1
(Ha mpuMepe OYUCTKU TOBAPEHHOU COJIN)»
6 6 ATOMBI U MOJIEKYJTBI 1
7 7 XUMHYECKHUE 3TIEMEHTBI. 3HAKU (CUMBOJIbI) 1
XHMHYECKHUX 3JIECMEHTOB
8 8 [IpocThlie U ClIOXKHBIE BEIIECTBA 1
9 9 ATOMHO-MOJIEKYJISIDHOE YUEHHE 1
3aKO0H IOCTOSHCTBA COCTaBa BEILIECTB.
10 10 Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB 1
XAMHYECKHUX DJIEMEHTOB
11 11 OtHOcHTENbHAsA aTOMHas Macca. OTHOCUTEIBLHAS 1
MOJIEKYJISIpHAsl Macca
12 12 MaccoBas 10151 XUMHUECKOTO 3JICMEHTa B 1
COEUHEHUH
13 13 KonuyectBo BemectBa. Moabs. MosnsipHas Macca 1
14 14 DOu3nvecKue U XUMUYECKHE SIBICHUS. X UMUYECKasi 1
peakuus
15 15 [Ipu3Haku U yCcIOBHSI MPOTEKAHMS XUMUIECKIX 1

peaKuuit




3aKOH COXpaHEHUsI MaCChl BEIIECTB. XUMUUYECKHE

16 16 1
ypaBHEHUS

17 17 Bbruncienus konu4yecTBa, Macchl BELLECTBA 110 1
YPaBHEHUSM XUMHYECKHUX PEaKIIHid

18 18 Knaccudukanuss XUMHUYECKUX peaKIIHii 1
(coemuHeHus, pa3IoKeHHsI, 3aMeIIeHUs, 0OMEHA)

19 19 M. B. JIoMOHOCOB — yU4€HBIM-IHIIMKIIONEIUCT. 1
O0o001IeHNe U CHCTeMaTU3allusl 3HAHUH

20 20 KonTtponsHas padora Nel mo Teme «Bemiecta u 1
XUMHUYECKHE PEaKIIUN

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB.

21 1 Boznyx — cmech razos. CocTaB Bo3ayxa. 1
Kucnopon — snemenT u npocroe BemiectBo. O30H
du3nYecKue ¥ XUMUIECKHE CBOMCTBA KUCIOPOIa

22 2 (peakiuu okucieHus, ropenue). [lonsarue 06 1
OKCHIaxX

23 3 Crioco0bI morydeHus KUCIopo/a B 1adopaTopuu U 1
MPOMBINUICHHOCTH. [I[puMeHenne kucnopoaa
TennoBoit 3 pexT XuMUIeCcKor peakiiu, MOHITHE

24 4 0 TEPMOXUMHUYECKOM YPAaBHEHHH, 3K30- U 1
SHIOTEPMHUECKUX PEaAKIUIX

o5 5 TormnuBo (HedTh, yroib U MeTaH). 3arpsi3HeHHE 1
BO3]1yXa, CITIOCOOBI €r0 MPEeI0TBPAICHUS

26 5 [TpakTiueckas pabota Ne 3 mo reme «llonydyenue u 1
coOupaHue KUCIOPO/Ia, U3YICHHUE €TO CBOHCTBY

97 7 Bomopon — aneMeHT u mpocToe BEmEeCTBO. 1
Haxoxnenue B mpuponae

28 8 duznyecKkue ¥ XUMUIECKHE CBOMCTBA BOJIOPO/IA. 1
IIpumenenne Bogopoaa

29 9 [ToHsITHE O KUCIIOTaX U COJISIX 1

30 10 CriocoOsbI MOTy9IeHUs BOAOPO/Ia B TAO0OPATOPHH 1

31 11 [TpakTrueckas padora Ne 4 mo teme «llomydenne u 1
coOupaH#e BOAOPO/Ia, U3YUCHHE €r0 CBOHCTB

32 12 Moutsipabiii 00bEM Ta30B. 3aK0H ABOTaIPO 1

33 13 Brruncnenus o6b€Ma, KOIMUYECTBA BEILIECTBA ra3a 1

110 €ro U3BCCTHOMY KOJIMYCCTBY BCIICCTBA UJIN




00BEMY

Boruncnenus 005EMOB ra30oB M0 ypaBHEHUIO

34 14 pEeaKIMKi Ha OCHOBE 3aKOHA O0BEMHBIX OTHOIICHHMA 1
ra3oB

35 15 Dusnueckre 1 XUMUUECKHUE CBOIICTBA BOJIbI 1

36 16 CocraB ocHoBanuil. [loHsiTHE 00 MHAMKATOPAX 1
Bopna xak pactBoputens. HacbllieHHbIE U

37 17 HEHACHIIICHHBIC PacTBOPHI. MaccoBas 10 1
BEIIIECTBA B PaCTBOpPE
[TpakTuueckast padota Ne 5 o Teme

38 18 «[IpuroroBieHue pacTBOPOB C ONMPEACTEHHOM 1 1
MacCOBOH J0JIeil paCTBOPEHHOTO BEILIECTBAY

39 19 KonTponbnas pabota Ne2 no reme «Kucnopoz. 1 1
Bonopoa. Bona»

40 20 Oxcuppl: cocTas, Ki1accupUKaIys, HOMEHKIATypa 1

a1 21 [TonmydyeHue U XUMHUYECKHE CBOMCTBA KUCIOTHBIX, 1
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

42 29 OcHoOBaHMs: COCTaB, KIacCUpUKAIIMS, 1
HOMEHKJIaTypa

43 23 [Tonyuenne n XuMUYECKHE CBOMCTBA OCHOBAHUH 1

44 24 Kucnotsl: cocTaB, kiaccudukanus, HOMEHKIATypa 1

45 25 [TosrydyeHne 1 XUMHUYECKHE CBOMCTBA KUCIIOT 1

16 26 Counu (cpennue): HOMEHKIIATYpa, CHoco0BI 1
MOJTy9YEHHUsI, XHMHUUECKUE CBOMCTBA
[TpakTuueckast pabota Ne 6. Pemenue

47 27 AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «OCHOBHbIE 1 1
KJIACChl HEOPTAaHUYECKUX COCTUHEHU

48 28 ['eHeTHueCcKas CBSI3b MEXKITY KIaccamu 1
HEOPraHMYECKUX COCTUHEHUI

49 29 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1

50 30 Kontponbnast pabota Ne3 mo teme "OCHOBHBIC 1 1

KJIACChl HEOPTraHUYECKUX COCTMHEHUI"

Pasznen 3. Ilepuoguyeckuii 3axon u [lepuoauveckas cucrema xumuueckux j1eMenToB /. U. MenaesieeBa. CTpoeHue aToMOB.

Xumuueckasi CBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTEIbHBIE PCAKIIUH.

51

HepBLIG IIOIIBITKH Knaccn(bmcaunn XUMHUYCCKUX
ayeMeHToB. IlonsaTue o rpymmnax CXOoJAHbIX




9JICMCHTOB

ITepuonnueckuit 3axoH u Ilepuoanueckas cucrema

52 2 xumMuueckux daemenToB . . Menaeneena 1

53 3 [Tepuonpl, rpymmbl, TOATPYIIITHI 1

54 4 Ctpoenue atoMoB. COCTaB aTOMHBIX SIJIEP. 1
H3oTonbl
CTpoeHHe IEKTPOHHBIX 000I0YEK aTOMOB

55 5 anemeHToB Ileproanueckoit cucremsr /1. U. 1
Menpeneena
XapakTepHucTuKa XMMHUYECKOT 0 3JIEMEHTA 10 €ro

56 6 nonoxkenuto B [lepuoauaeckoii cucreme . U. 1
MenneneeBa
3nauenue [lepuoanyeckoro 3aKoHa JIsl pa3BUTHS

o7 7 Hayku U npaktuku. [[. . MenaeneeB — y4éHbIN, 1
MeAaror ¥ rpakJaHuH

58 8 DIEKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX 1
JJIEMEHTOB

59 9 HNonnas xumudeckas CBsI3b 1

60 10 KoBaneHnTHast moJisipHasi XUMUYECKasi CBSI3b 1

61 11 KoBasieHTHas HENOJIApHAsE XUMUYECKasl CBSI3b 1

62 12 CreneHb OKUCIEHUS 1

63 13 OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINH 1

64 14 OKHUCIHUTENN U BOCCTAHOBUTEIHN 1

65 15 KonTtponbHas padora Ne4 o reme «Ctpoenue 1
aroMa. XMMUYECKas CBSI3b»

Pe3epBHOe Bpems.

66 1 Pe3epB:HLII7I ypok. O6o01IeHne U cucTeMaTH3aIus 1
3HAHUH

67 2 Pe?,epliHHﬁ ypok. O0o011eHne U cucTeMaTH3aus 1
3HAHUH

68 3 Pe3evaHLII7I ypok. O6o01IeHue U cucTeMaTH3aIus 1
3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
Ne Ne Tema ypoxka Komnye cTBO yacos [Hara
i ypoxa Bcero KonTposb [IpakTuy HByHetuA
HbIE ecKue
paboThl paboThl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe PeaKIIUH.
1 1 IIepnonnueckuit 3akoH. Ilepuonnueckas cucremMa XMMUYECKUX 1
anemenToB [I. 1. Menaeneera
2 2 3aKOHOMep}{00TI/I B U3MEHEHUU CBOMCTB XMMUYECKUX HJIEMEHTOB 1
MIEPBBIX TPEX NMEPUOJIOB
3 3 Krnaccudukanus 1 HOMEHKIIATypa HCOPTaHUISCKUX BEIIECTB 1
4 4 Buapl XUMUYECKOI CBSA3U U TUIIBI KPUCTAIUIMYECKUX PELIETOK 1
5 5 Kontponbnas padora Nel no teme «IloBTopenue u yrinyonenue 1 1
3HAHWH OCHOBHBIX Pa3eioB Kypca 8 Kiacca»
6 6 Krnaccudukanys XuMHUeCKUX peaklMi [0 pa3IM4HbIM MPU3HAKAM 1
v 7 [TonsTHE O CKOpOCTH XMMHYECKOM peakiuu. [lonsaTue o 1
TOMOTEHHBIX U T€TEPOre€HHBIX PEAKIIUAX
[TonsTHE O XUMHUYECKOM paBHOBECUU. DAKTOPBI, BIUAIOLIUE HA
8 8 CKOPOCTh XUMHUYECKOH PEAKIINU 1 TOJIOKEHHE XHMUYECKOTO 1
paBHOBECHS
9 9 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1
10 10 Teopust snexTponuTHaecKoi qucconnanuu. CuabHbIE U clladble 1
ANEKTPOJIUTHI
11 11 HonHble ypaBHEHUS peaKkLUi 1
12 12 XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAaHUM B CBETE 1
MIpe/ICTaBICHUH 00 FMEKTPOIUTUYECKON TUCCOLIMAIIUU
13 13 XUMHYECKHE CBOfICjBa COJICH B CBETE MPEICTABICHUNA 00 1
ANEKTPOIMTUYECKON TUCCOLIUALIUU
14 14 ITonsiTre o ruaponuse cosen 1
15 15 O06001IeHre U cucTeMaTU3alus 3HaHUN 1
16 16 [TpakTuyeckas padora Ne 1. «PerieHne 3KkcrepuMeHTaIbHBIX 1 1




3agaq»

KonTponbnas padota No2 1mo Teme « INeKTPOTHTUYECKAs

17 17 1
aucconyanusi. XMuMUYECKUe peakiiy B pacTBOpax»

Pa3gen 2. HemeTa bl M HX COeIUHEHHS.

18 1 OO1w1ast xapakTepUCTHKa raloreHoB. XMMHUYECKHE CBOMCTBA HA 1
npuMepe xJjopa

19 2 XnopoBonopon. CossiHast KUCIO0Ta, XMMUYECKHE CBOWCTBA, 1
II0JTy4YeHHE, IPUMEHEHUE

20 3 [IpaxTueckas pa60Te}. Ne 2VH0 teMe «llosyuenue conssHON 1
KHUCJIOTBI, U3y4eHUE e€ CBOMCTB»

21 4 Bbruuciienus no ypaBHeHUSIM XUMHUECKUX PEAKLUH, €CIIU OJIUH U3 1
peareHTOB J1aH B U30BITKE

22 5 OOmast xapakrepucTrka 31eMeHToB VIA-rpymier 1

23 6 AnnorponHsie Moaudukanuu cepsl. Haxoxmenue cepol u eé 1
COeIMHEHUI B IpUpojie. XMMHUECKUE CBOMCTBA CEphI

24 7 CepoBoiopoi, cTpoeHue, GU3nIecKrue 1 XMMUUYECKHe CBOMCTBA 1

o5 8 OKCE/IJII)I cepbl. CepHast KMCIIOTa, GU3UYECKUE U XUMHUECKUE 1
CBOWCTBa, IPUMEHEHHE
XUMHUECKUE PEaKINH, JIeXKAIIHE B OCHOBE MPOMBIIIIEHHOT'O

26 9 croco0a MoJTydeHUsT CEPHON KUCIOThI. XUMUYIECKOE 3arpsi3HEHUE 1
OKpY>KaroIlel cpesibl COeIMHEHUSIMU CEepBI

27 10 Brruucnenune mMaccoBoii 1011 BBIXOAA MPOAYKTA PEAKIIMU 1
OOm1ast xapakTepuCTHKa 371eMEeHTOB VA-rpynmnsl. A30T,

28 11 pacrpocTpaHeHHe B IpUpoie, PU3NIECKue H XHMUIECKHE 1
CBOMCTBA

29 12 AMMHaK, ero pu3nvYeckue 1 XMMHUYECKHE CBOMCTBA, MOJIyuYeHHE U 1
IpUMEHEHHE

30 13 [IpakTnueckas paGEOTa Ne 3 mo Teme «Ilonyuenne ammuaxa, 1
U3yY€HHE €ro CBOMCTBY

31 14 A30THas KUCIOTa, €€ (hu3nuecKue 1 XUMUYECKHE CBOMCTBA 1
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHS B KAUECTBE

32 15 MUHEPAIBHBIX YA0OpeHHd. XUMHUECKOE 3arpsi3HEHNE 1
OKpY’Karollel cpeibl COeIMHEHUSIMU a30Ta

33 16 dochop. Oxcnn pochopa (V) u pochopnas kucnora, 1

(bHSPI‘IeCKI/Ie 1 XUMHWYCCKHEC CBOﬁCTBa, IMOJIYYCHHUC




Hcnons3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX YIOOPESHUH.

34 17 . 1
3arpsi3HeHue NpupoIHoi cpensl pochaTtamu

35 18 VYrnepon, PacTpOCTPaHEHNE B IIPUPOJLE, buznueckue u 1
XUMHYECKHE CBOMCTBA

36 19 Oxcunel yriaepona, ux (pu3nveckre U XUMHYECKHE CBOMCTBA. 1
DKoJornyeckue mpooIeMbl, CBA3aHHbIE ¢ OKCHIO0M yriaepoa (1V)

37 20 YronbpHas KUCIIOTa U €€ CONH 1

38 21 [IpakTrueckas padota Ne 4 o teme "IlorydeHue yriekucaoro 1
raza. KagectBenHast peaxiusi Ha KapOoHaT-HOH"

39 29 [lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O 1
COCIMHECHUSX YTIIepoia

40 23 Kpemuuii u ero coenvnenus 1

a1 24 [IpakTuueckas padora Ne 5. Pemenue skciepuMeHTaNbHBIX 33a4 1
o TeMe «BakHel11e HeMeTauTbl U UX COSAUHEHUSD)

42 o5 KonTponbnas padota Ne3 no teme «BaxHeiilne HeMeTauIbl U UX 1
COCJIUHECHHU S

Pa3nen 3. MeTa/uibl M X COeIMHEHHUA.
OO01mas xapakTeprucTHKa XUMUYECKIX AJIIEMEHTOB — METAaJUIOB.

43 1 Merammueckas CBA3b U METALNINYECKAs] KPUCTAIIINYECKAS 1
pemérka. PU3NYECKUe CBOMCTBA METAJLIIOB

44 5 XI/IMI/I‘IGCKI/IUC CBOICTBa METAJNIOB. DNEKTPOXUMUYECKUHN PSIJT 1
HaIPsDKCHUH METAIIIIOB
O6mwme coco6s! mosrydeHus: MerauioB. CruiaBsl. Beraucienus mo

45 3 YPaBHEHUSIM XUMHUYECKHUX PEAKLIUN, €CIIN OJIUH U3 PEarcHTOB 1
COJICP)KUT TIPUMECH

46 4 [TonsTHE O KOPPO3UM METAIIOB 1

47 5 [IlemouHbIC METAIIIBI 1

48 6 OKcHIbl ¥ THAPOKCUIBI HATPHUS U KU 1

49 7 [lemouHoO3eMeNbHEIC METAJLILI — KAIBIIMN U MarHun 1

50 8 Baxuelinme coenMHEHNS KAJIbIU 1

51 9 O06001IeHre U cuCTeMaTH3allus 3HAaHUN 1

52 10 KécTtkocTh BOJBI M CITOCOOBI €€ YCTpaHSHHS 1

53 11 [TpakTuueckas padota Ne 6 o Teme "YKECTKOCTH BOJIBI i METOIBI 1

e€ ycTtpaHeHus"




94 12 AnroMuHUN 1

55 13 AmdoTepHbIe CBOWCTBA OKCHJIA U THIPOKCHIA 1

56 14 Kenezo 1

o7 15 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxemnesa (111) 1

58 16 O06001IeHre U CHCTeMaTH3alus 3HAaHUN 1

59 17 [TpakTrueckas padota Ne 7. PemneHne sKCriepuMeHTAIBHBIX 3371a4 1
1o TeMe «BakHenIe METauibl U UX COSIUHEHUSD)

60 18 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUAX PEAKIUi, €CITU OJTUH U3 1
peareHToB J1aH B U30BITKE WU COACPKUT MPUMECH.

61 19 Brruncnenus MaccoBoil 1011 BBIXOJIa MPOJIYKTa peakluu 1

62 20 KonTponbnas pabota Ne4 mo teme «BaxHei1ine MeTalibl U UX 1
COCITUHEHUS

Pa3nen 4. Xumus u oxkpy:xamonas cpeaa.

63 1 BemectBa 1 Matepuaibl B OBCETHEBHOM JKU3HU YEIIOBEKA 1

64 2 XUMUYECKOe 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl 1

65 3 PoJib XMMUM B pellICHUH YKOJIOTHUECKUX MPobIeM 1

PesepBHoOe Bpems.

66 1 PesepBHbIil ypok. O60011IEeHHE U CHCTeMAaTHU3alHs 3HAHUHA 1

67 2 PesepBHbIil ypok. O60011IeHHE U CHCTeMAaTHU3alHs 3HAHUHA 1

68 3 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1.  Pymswtuc I'.E. Xumus: 8 ki.: yue6. 1ist o6meo0pa3oBaTeIbHBIX
yupexnenuit / I'.E. Pymsutuc, ®@.I'. ®enpaman. — M.: [Ipocemenue.
2.  Pymutuc I'.E. Xumus: 9 xi.: yue6. mys o0rieo0pa3oBaTebHbIX

yupexnenuit / I'.E. Pymsutuc, ®@.I'. ®enpaman. — M.: [IpocBemenue.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1.  Pymsutuc I'.E. Xumus: 8 kin.: yue0. 1ist 061meo0pa3zoBaTeIbHBIX
yupexaenuil / I'.E. Pynzuruc, @.I'. ®eapaman. — M.: [Ipocsenienue.

2. Xumust: 8 KII.: DJIEKTPOHHOE MPUIIOKEHHUE K YICOHHKY.

3. Pynzutuc I'.E. Xumus: 9 ki1.: yue6. mis 0011eo0pa3oBaTeIbHBIX
yupexaenuit / I'.E. Pynsuruc, @.I'. ®eapaman. — M.: [Ipocsenienue.

4, Xumust: 9 KI1.: SJIEKTPOHHOE MPUIIOKEHHUE K YICOHHKY.

S. M.IO. IN'opkosenko. [Toypounsie pa3paboTKu MO XUMHUU: 8 KII., -
Mocksa «Bako»

6. M.IO. I'opkosenko. [Toypounsie pa3padoTku no XUMHUH: 9 KiI., -
Mocksa «Bako»

7. O.10. I'onuapyk. /Ilunaktrnueckue Matepraisl IO XUMHUH: 8 KII.
— MockBa «JK3aMen»

8. A.M. Panenxwmii. Xumus: J{unakruaeckuit matepuai. 8-9

knaccsl. M.: IIpocsemienue.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi _isaakovich lerner/biologiya pol
niyyi spravochnik dlya podg/read online.html?page=3

NoakowdE



http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm

10.www.olimpmgou.harod.ru.

http://mirhim.ucoz.ru/index/khimija 8 3/0-41



http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://sikorskaya-olja.narod.ru/EGE.htm
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

Cucmema OYeHUueaHus 6 npedmeme xXumus.:

1. OneHka ycTHOro OTBETA.
OrmeTka «5» :
- OTBET MOJIHBIN U MPAaBUJIbHBIN HA OCHOBAHUU W3YUYEHHBIX TEOPUIA;
- Marepuai U3JI0XKEH B ONPeIeICHHOM JIOTUYECKON MOCIEeI0BATEILHOCTH, TUTEPATYPHBIM S3BIKOM;
- OTBET CaMOCTOSTEIbHBIH.
OrMmeTka «4» |
- OTBET MOJIHBIN U MPAaBWIbHBINA HA CHOBAaHUHU U3YUYECHHBIX TEOPHI;
- Marepuas U3JI0KEH B ONPEICTCHHOMN JTOrMYEeCKOM MOCIeI0OBATEIbHOCTH, MPU 3TOM JIOMYIIEHBI JBE-TPU HECYIIECTBEHHBIE OIMOKH,
UCITPaBJICHHBIC 110 TPEOOBAHUIO YUHUTEIIS.
OrmeTka «3» :
- OTBET MOJIHBIHM, HO TIPH 3TOM JOIYIIICHA CYIIICCTBEHHAS OIIMOKA VIJIH OTBET HETOJIHBIN, HECBS3HBIN.
OTmMeTKa «2»:
- TIpU OTBETE OOHApPYKEHO HEIMIOHWMAHHUE YYallUMCSI OCHOBHOTO COJICpPKaHHS Y4eOHOTO MaTepualia WM JOIYIICHBI CYIIeCTBCHHBIC
OIMMOKH, KOTOPBIE YUAITUHCS HE MOYKET UCIIPABUTh MPU HABOJISIIIMX BOIIPOCAX YUUTENS, OTCYTCTBHE OTBETA.
2. OneHKa YIKCNEPUMEHTAJBHBIX YMeHnid. OlleHKa CTaBUTCS HAa OCHOBAaHWHM HAOIOJCHUS 3a YYAIIUMHUCS ¥ MUCHbMEHHOTO OTYETa 3a
pabory.
OT1meTtka «5»:
- paboTa BBHITIOJIHEHA MTOJTHOCTHIO M MPABWIILHO, ClIeJaHbl MPaBUIbHbBIC HAOIIOICHUS U BHIBOJIBI;
- DKCIIEPUMEHT OCYIIECTBIIEH IO IJIaHY C YYETOM TEXHUKH 0€301aCHOCTH M MPaBHII pabOTHI C BEIIECTBAMH M 000PYI0BAHHUEM;
- TIPOSIBJICHBI OPTAHHU3AIMOHHO - TPYJAOBBIC YMEHHS, MOAICPKUBAIOTCS YUCTOTAa paboyvero Mecta v MmopsjoK (Ha CToJie, SdKOHOMHO
UCITOJIB3YFOTCS] PEAKTHUBBI).
OT1meTka «4» :
- paboTa BBITIOJIHEHA MPaBUJILHO, CJEJaHbl NPABWIbHBIC HAOJIONEHUS W BBIBOJBI, HO IMPH ITOM JKCIICPUMEHT IPOBEICH HE
MIOJTHOCTBIO MJTU JOITYIICHBI HECYIIECTBEHHBIC OIMOKHN B pabOTE C BEIIECTBAMHU M 000PYI0BAHUEM.
OrmeTka «3»:
- paboTa BBITIOJIHCHA TMPaBUJILHO HE MEHEE YeM HAIlOJIOBHHY WM JIOMYyIEHA CYIIECTBEHHAs OIMMOKa B XOJE DKCIIEPUMEHTa B
00bsicHeHUH, B 0OpPMIICHUU pabOThl, B COOJIIOJICHUH MPABWI TEXHUKH 0€30MMacCHOCTH Ha paboTe C BEIIECTBAaMU U 00OpPYIOBAaHUEM,
KOTOpast UCTIPABIISIETCA M0 TPEOOBAHUIO YUUTEIS.
OT1meTKka «2»:



- jomymieHbl Be (U 0Oosee) CYIIECTBEHHbIE OIIMOKM B XOJIe: DJKCIIEpPUMEHTAa, B OOBSCHCHHH, B O(POPMIICHHH pabOThI, B
COOJIIOJICHUN TPAaBWJI TEXHUKH OE€30MaCHOCTH MpU paboTe C BEIIECTBAMH U OOOpPYIOBAHHMEM, KOTOpPbIE YYalllMMCS HE MOXKET
UCIIPaBUTH JaXe M0 TPEOOBAHUIO YUUTEIS,
- paboTa He BBINOJIHEHA, Y YYalllerocsl OTCYTCTBYET SKCIEPUMEHTAIbHBIC YMEHHUSI.
3. OuneHka yMeHHUIl peliaTh pacyeTHbIe 3aJa4u.
Ot1meTka «5»:
- B JIOTUYECKOM PACCYXICHUU U PEIICHUU HET OMMOOK, 3a7ada perieHa palioHaIbHBIM CIIOCO0O0M;
OrmeTKa «4»:
- B JIOTHYECKOM PACCYXJEHUU U PEIICHUS HET CYIIECTBEHHBIX OIMMOOK, HO 3ajJada pelleHa HEPAIMOHAIBHBIM CIOCOOOM, WU
JOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIIUOOK.
OrmeTka «3»:
- B JIOTUYECKOM PACCYXJECHUU HET CYIIECTBEHHBIX OLIMOOK, HO JOMYyIIEHA CYIIIECTBEHHAs OIIMOKA B MAaTEMAaTUUECKUX pacueTax.
OTMeTKa «2»:
- UIMEETCsI CYIIECTBEHHBIE OIMOKU B IOTUYECKOM PACCYXKIACHUU U PEIICHUH.
- OTCYTCTBHE OTBETA Ha 3a/IaHUE.
4. OueHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OT1meTrka «5»:
OTBET MOJHBIN U MPaBUJILHBIN, BO3MOKHA HECYIIECTBEHHAs OITHNOKA.
OT1meTrka «4»:
OTBET HETOJHBIN WM JAOMYIIEHO He 00Jiee TBYX HECYIIECTBEHHBIX OIIMOOK.
OrmeTka «3»:
paboTa BBITIOJIHEHA HE MEHEE YeM HAMoOJIOBUHY, JOMYIIEHA OJ{HA CYIIIECTBEHHAs OIIMOKA U MPU ATOM JBE-TPU HECYIICCTBEHHBIE.
OTMeTKa «2»:
paboTa BBITIOJIHEHA MEHBIIIE YeM HAIMOJOBUHY WJIM COJAECPIKUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK.
paboTa He BBINIOJIHECHA.
[Ipu olleHKE BBIMOJHEHUS MUCHMEHHOW KOHTPOJIBHOM pabOThl HEOOXOAMMO YUMTHIBaTh TpeOOBaHMS €auHOro opdorpaduueckoro
pexuMa.
5. OneHkKa TecTOBBIX padoT.
TecTbl, cocTosiIME U3 MSITH BOMPOCOB MOXKHO MCIIOJIB30BaTh MOCIE U3Yy4YEeHUsl Kaxaoro marepuana (ypoka). Tect u3z 10—15
BOIIPOCOB HCTOJNB3YETCS IS mepuoandeckoro KoHTpodisi. Tect m3 20—30 BompocoB HEOOXOAMMO HMCIOJIB30BaTh IS UTOTOBOTO
KOHTPOJISL.



[Ipu onleHMBaHUU UCIIOIB3YETCS CIEAYIONIAs IIKaJa: JIJIsl TECTa U3 MSATU BOIPOCOB
* HET OIIMOOK — OIEHKA «5»;
* OlHA OLIMOKA - OLICHKA «4»;
* IB€ OIIMOKU — OILICHKA «3»;
* TPU OIIUOKH — OLIEHKA «2).
Jns recta u3 30 BOmpocos:
 25—30 npaBUIIbHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;
* 13—18 npaBWIbHBIX OTBETOB — OLIEHKA «3»;
* MEHbIIIE |2 MPaBUIIBHBIX OTBETOB — OLICHKA «2».
6. Ouenka npoekra.
[IpoeKkT olEeHHUBAETCS IO CIACAYIOIMIMM KPUTEPHUSIM:
* coOmro/ieHre TpeOOBaHUM K €r0 0POPMIICHHIO;
* HEOOXOJUMOCTH M JIOCTATOUYHOCTH JIJISI PACKPBITHS TEMbI TPUBEJCHHOMN B TEKCTE MPOEKTa HH(POpPMAIIUK;
* yMeHHEe 00yJaronierocs CBOOOIHO U3IaraTh OCHOBHBIC HJIEU, OTPAKEHHBIE B MPOEKTE;
* CIIOCOOHOCTh 00YYAIOIIETOCs MOHATH CYTh 33/1aBa€MbIX YJICHAMHU aTTECTAIMOHHOW KOMUCCUU BOMIPOCOB U CHOPMYITHUPOBATH TOUHBIE
OTBETHI HA HUX.

Temamuxa uccinedosamenbCKux u NPOEKMHBIX padom:

1. DxcmepTH3a MPOAYKTOB IMUTAHUS 1O YIIAKOBKE.

2. OnpeneneHne KauecTBa BOBI.

3. KucnorHocTh aTMOC(hEpPHBIX 0CAJIKOB.

4. KayecTBeHHOE OIpe/iesIcHue BUTaMUHa A B OBOIIaX.

5. KauecTBenHoe onpezaeneHue Buramuaa C B OBOIIAX.

6. BelpammBanue KpUCTaUTOTHIPATOB.

7. Ilouck Haubosee 3(hPeKTUBHBIX METOOB 3aLUIUTHl METAJIIIOB OT KOPPO3HUH.



