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HNOACHUTEJIBHASA 3AIINCKA

IIporpaMmma 1O XWUMHH OCHOBHOTrO oOmiero oOpaszoBaHusi (yriiyON€HHBIH YpPOBEHb)
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTeNbHOM
IpOrpaMMbl OCHOBHOTO ofmero oOpasoBanus, npencraBieHHbIx B PI'OC OO0, ¢ yuerom
(benepanapHOI padodeli mporpaMMbl BOCITUTAHUSI.

[Iporpamma no xumun pazpadoTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOH MOMOIIU YUUTEIIO
B CO3JJaHUH paboyell mporpaMmsl IO Y4eOHOMY MPEeIMETY .

[Iporpamma 1o XWMHUU [a€T MPEACTABICHHE O LENsAX, OOel cTrpareruu OOy4YeHHs,
BOCIIUTAHUS W Pa3BUTHS OOYYArOIIMXCsl CPEACTBAMU Y4eOHOrO TPEAMETa, OmNpeaessieT
00s13aTeNbHOE TIPEAMETHOE COIEPIKaHUe, €ro CTPYKTYpPY IO pa3iesiaM U TeMaM, pacripeneieHne
o  KjlaccaM, PEKOMEHAYEMYI  MOCIEeNOBATEIbHOCTh HW3YYEHHs] XHUMHU C  y4Y€TOM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHKHM Yy4eOHOro Iporecca, BO3PACTHBIX
ocobeHHocTel obyuaroumxcsi. B mporpamme 1o XMMHM YYUTBIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO
npeaMera B peanuzaundu TpeOOBaHWH K IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
NPEeAMETHBIM pe3yibTaTaM oOyueHuss W B (OPMUPOBAHMM OCHOBHBIX BHAOB Yy4eOHO-
NO3HABATEJILHON AESITEIbHOCTH 00YHar0IIerocs: 0 OCBOCHUIO Y4EOHOTO CONep KaHMsL.

UsydyeHne XUMHM Ha YPOBHE OCHOBHOrO OOIIero oOpa3oBaHHs OPHUEHTHPOBAHO Ha
OOIIEKYJIBTYPHYIO  IOATOTOBKY, HEOOXOAMMYIO UIi  BbIPAaOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, PAa3BUTHsI HHTEIJIEKTYyaJbHBIX CIIOCOOHOCTEH M HHTEPECOB OOYyYaroIuXcs, Ha
npoaoikeHne 00yUeHUs Ha YPOBHE CpemHero odmero o0pa3oBaHusl.

3HaHNEe XUMHUU CIYXKUT OCHOBOH IUIst JOPMHPOBAHUST MUPOBO33PEHUs] O0YHar0IIErocsi, ero
NPEACTABICHUH O MAaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHEH
NPEACTABICHUS O MPEBPAILEHHUSIX SHEPTUN 1 BELIECTB B IPUPOAE, O MTAX PEIIEHHs MIT00aIbHBIX
npobieM  yCTOHYMBOrO  pPa3BUTHSI  YEJNOBEYECTBA —  CHIPbEBOH,  OHEPTEeTUYECKOM,
IPOOBOJIBCTBEHHOW — mpoOieM, mpoOieMbl  3KOJIOTMYeCKOH — Oe3omacHOCTH,  mpoOieM
3APaBOOXPAHEHUSI.

H3yueHue xumuu:

CHOCOOCTBYeT peanu3alid BO3MOXHOCTEH il camMopa3BUTHS U (POpMHPOBaHUS
KYJIbTYPBI JIMYHOCTH 00yHaromuxcs, ux o0mmed 1 QyHKIHOHAIBHON IPaMOTHOCTH,

BHOCHT BKJIaZ B ()OPMHPOBAHHE MBILUIEHUS] U TBOPUYECKUX CIIOCOOHOCTEH O0ydaroImuxcs,
HABBIKOB HMX  CAMOCTOATENIBHONH  yueOHOH  JESITeNbHOCTH,  SKCIEPHUMEHTANbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW OKM3HH, TaKk H B
npo¢heCCUOHANTBHOM AeSITEIbHOCTH,

3HAKOMHT CO CIEU(PUKON HAYYHOTO MBIIIJICHNS, 3aKIaAbIBAET OCHOBBI MPEICTABIECHUH O
€IMHCTBE TPUPOABI U YEJIOBEKA, SIBISIETCS KIIIOUEBBIM 3TAOM B (DOPMHUPOBAHHH €CTECTBEHHO-
HAYYHOH rPaMOTHOCTU OO0YYarOIIUXCS;

crocoOCcTByeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TIPUPONE, K YEJNOBEKY, BHOCHUT CBOH BKJAI B 3KOJOTHYECKOE OOpa3oBaHHUE
00y4aroIUXCsl.

JlaHHble HampaBlieHHs] B OOYYEHHHM XUMHH O0ECHeunBaIOTCs crnenu(HuKON comeprKaHus
NpeaMeTa, KOTOPBIN SIBJIAETCS] MEAAroruiecky alanTHPOBAHHBIM OTPAKEHHEM OIPENeIeHHOrO
JTana pa3BUTHA XUMHUU.

YrnyOnéHHBINA Kypc XUMHH OCHOBHOTO 001mero o0pa3oBaHusl OpUEHTUPOBAH HA OCBOCHHE
00yYarOIUMHUCST CUCTEMBI NMEPBOHAYAIBHBIX MOHATHH XMMHUH, OCHOB HEOPTaHUYECKOW XHUMHH,
OCHOBOTOJIATAIOIINX TPEACTaBICHU OOMedl XWMHH W OTHENbHBIX 3HAYMMBIX TOHSATUN
OpraHU4eCKON XUMUH.



CtpykTypa conmepskaHHs MpOrpamMMbl 1O XUMHH C(HOPMHPOBAHA HA OCHOBE CHCTEMHOI'O
noaxona k e€ usydeHnro. Conep’kaHWe CKIIAABIBAETCS M3 CHUCTEMbI TMOHSATHH O XUMHYECKOM
3JIEMEHTe M BELIECTBE U CHUCTEMbl TOHATHH O xuMmudecko peakumu. O0e 3TH CHUCTEMBI
OPTaHM30BaHbI 10 MPUHLMITY ITOCIEAOBATEIBHOIO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHUYECKUX
MPEACTABICHUI PA3HOTO YPOBHSL:

ATOMHO-MOJIEKYJISIPHOM TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMUS,

Ilepunonunueckoro 3akoHa J{. 1. MeHnneneesa kak OCHOBHOTO 3aKOHA XUMUH,

YUEHUS O CTPOCHUH aTOMa U XUMHUYECKON CBSI3Y;

NPEACTABICHUN 00 3JEKTPOTUTHYECKON TUCCOLMALINN BEIIECTB B PACTBOPAX;

0 XUMHUYECKOH KHHETHKE U TEPMOAHHAMUKE.

B ocHOBYy TeoperMuecKMX 3HAHHHA IMOJIOKEHBI SMITUPUYECKH IIOJNyYeHHbIE (DAKTHL
Teoperndeckne 3HAHUS PA3BUBAIOTCS MOCJIENOBATENBHO OT OJHOTO YPOBHS K JPYroMy H
o0ecreunBar0T 00YJaIUMCST BO3MOKHOCTb OOBSICHITH M TPOrHO3UPOBATh CBOHCTBA, CTPOCHHE
1 00JIaCTH MPAKTUYECKOTO IPUMEHEHHUS N3Y4aeMbIX BEIECTB.

OcBoeHue conepkaHusl IPOTrPaMMBbl 110 XUMHUH MPOUCXOANT C UCTIONB30BAHUEM 3HAHUH U3
paHee M3Y4YEHHBIX y4eOHBIX MPEAMETOB. OKPYKAIOLIMK Mup, Ouosnorus, pusmuka, MaTreMaTHKa,
reorpadust, TEXHOJIOTHSI, UCTOPHSL.

IIporpamma ocHOBHOro oOmiero oOpa3oBaHUs MO XWUMHUHU (YriyONEHHBIH YpPOBEHb)
OPUEHTUPOBAaHA HAa COXpaHeHHEe (PYHIAMEHTANIBHOrO XapakTepa oOpa3oBaHUs, CHEHU(PUKU
y4eOHOro mpeameTa u odbecreueHue yCrneurHoro o0y4eHus Ha CleAyomeM YPOBHe 00pa3oBaHMsI.
B mporpamme mo XuMHMM peamu3yeTcsl pa3BUBAIOIIAs M IPAKTUYECKas HAIPaBICHHOCTb
oOyuenust xumuy, nupdepeHuuanyss OOy4eHHUs, BKIOYAOIAS NPOQUIBHYIO IOATOTOBKY
o0y4aroIuxcst M TMOCHENYyIoIee CaMOOIpeNeieHHe B BBIOOpPE HANpaBieHHss OOyYeHHUs B
PO UIBHBIX KJIACCAX.

YrnybnéHHoe w3y4eHUe XMMHH CIOCOOCTBYeT peanu3aluu 3anad mpod)ecCHOHATbHOM
OpPUEHTALM M HANpaBJIEHO HAa TMPENOCTaBJICHUE BO3MOXKHOCTH KaXXIOMy OOydYaromemycs
NPOSIBUTh CBOM HHTEJUIEKTYaJbHBIE M TBOPYECKHE CIIOCOOHOCTH MPHU H3yYEHUH Y4eOHOro
npeaMera, HEOOXOAWMBbIE Ui TPONOJDKEHHs OOpa3oBaHUs M JalbHEWIIeH TpynoBOH
TeSITeTbHOCTH.

[Iporpamma mo xumuu (yriayOn€HHBIA YPOBEHb) NMpEAHA3HAYEHA I MCIIOJB30BAHHS B
00pa3oBaTEeNbHBIX ~ OpPTraHU3aLMsX, pPeaJM3yIOLMX mporpammsl  auddepeHIpoBaHHOTO
(yrmyOGnénHoro, npouiIbHOro) HU3y4YeHHsI OTHENbHBIX Yy4YeOHBIX TPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUsl.

Ob6pazoBarenbHble PyHKIIUN XUMHUH, U3y4aeMOH Ha YIIyOJIEHHOM YPOBHE, PEaM3YIOTCS B
nporecce (OPMHUPOBAHMUA 3HAHWH OCHOB XHUMHUECKOW HAyKH KakK OOJAaCTH COBPEMEHHOIO
€CTeCTBO3HAHMSA, OOJIACTH MPAKTUYECKOH NEATENbHOCTH YEIOBEKa U OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOH KyJbTYphL. 3amaua y4eOHOro mpenMera COCTOMT B (POPMHPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUN — BOKHEHIINX (DaKTOB, MOHSTHH, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUH,
TIOCTYIHBIX 0000LIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, S3bIKa HAyKH, B NPHOOINEHUH K
HAYYHBIM METOAAM TO3HAHUS NP U3YUEHHH BEINECTB U XUMHUUYECKUX PeakUuui, GOpMUPOBAHUU
U Pa3BUTHUH MO3HABATEIBHBIX YMEHUH M CIOCOOOB NESTENbHOCTH U UX MPUMEHEHHH B y4eOHO-
MO3HABATENILHON M yueOHO-HCCIIEeNOBATENbCKON NEATENIbHOCTH, OCBOCHHUH TPABUII O€3011acHOro
oOpalleHHs C BELIECTBAMHU B TIOBCETHEBHOM JKU3HHL.

Ienn wu3ydeHUss XHUMHUU OTPAKAIOT HAMNPABJIEHHOCTb OOY4YeHHs] Ha pPa3BUTHE U
CaMOpPa3BUTHE JIMYHOCTH, (POPMHUPOBAHNE €€ WHTEIUIEKTA 1 OOLIeH KyJIbTYpPHL

H3ydeHne XuMUH HAIPaBJICHO Ha JOCTIDKEHHE CIIEAYIOIIHX LETIeH:



¢dbopMHUpOBaHHE WHTEJUIEKTYaJbHO Pa3BUTOH JIMYHOCTH, TOTOBOH K €amMooOpa30BaHUIO,
COTPYIHUYECTBY, CAaMOCTOATEIBHOMY TPHUHITHUIO pELICHWH, CIIOCOOHON amanTupoBaThCs K
OBICTPO MEHSIFOIIUMCSI YCJIOBUSIM JKU3HU,

dbopMHUpOBaHHE CHCTEMBbl XUMHUYECKHUX 3HAHMHA KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOH
KapTUHbl MUpPA, KaK OCHOBBI I MOHUMAaHHUS XMMHYECKOH CTOPOHBI SIBIEHUI OKPYIKaIOILLEro
MHpa, OCBOEHHUE SA3bIKA HAYKHU,

npuodIeHre o0yJaroImuXCsl K CAMOCTOSITENIbHON MO3HABATEILHOM M UCCIIEIOBATENbCKON
OESTeNbHOCTH, K HAy4YHBIM METOIaM TO3HaHUus, (OPMHUPOBAHHWE MOTHBALMU M Pa3BUTHE
CHOCOOHOCTEH K M3YUEHUIO XUMUH,

dbopmuposanue odmel GyHKIIMOHATHPHONW U €CTeCTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM
qrclie YMEHHH OOBSACHATh M OLEHHBATDH SIBICHHUS OKPY)KAIOIIErO MHPA, MCIIONb3Ysl 3HAHUS H
OMBIT, TIOJNYyYEHHBIE TNPH HM3YYCHUH XUMHH, NPUMEHATh HX MPH peleHHH mnpodieM B
MOBCEHEBHOMN XU3HU U TPYAOBOH NEATENBHOCTH,

pa3BuTHE y OOYYarOIIMXCsl MHTEpeca K H3yUeHHI0 XUMHUH U cdepam IesITeTbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTHUBALUSI K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOINEro mpoduis u
HANPaBJICHHOCTH JaJbHEHIIEro OOy IeHHS,

OCO3HaHHE LEHHOCTH XMMHUYECKUX 3HAHUH B JKU3HU 4YeJIOBEKAa, IOBbILIEHUE YPOBHS
5KOJIOTMMECKON KYJBTYpbI, HENMPUATHE NECUCTBUM, NMPUHOCALIUX BpPEN OKPYKaOLIeH cpene u
3JI0POBBIO JIIOAEH;

npuodpereHne OOy4arOLIMMHUCS OIbITa CAMOIO3HAHUS, KJIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHH), HeOOXOAMMBIX JJIs1 PA3JIMYHBIX BUJOB JESTEIBHOCTH.

Ha yrnybnénnoe uzydyenue yuebHoro npenmera « Xumus» otsoautcs mo 102 yaca B 8 u 9
kyaccax (3 yaca B Hefelnmo), Bcero 204 yaca 3a 1Ba roja oOy4eHusl.



COAEP/KAHUE OBYYEHUA

9 KJIACC

BemecTBo H XUMHYECKAs peaKIUsA

IToBTOpenue u yriyOneHne 3HaHMN OCHOBHBIX pasfenoB kypca 8 kiacca. Crtpoenme
atoMoB. CBOIICTBa aTOMOB XHMHYECKHUX 3JIEMEHTOB, HUX KOJMYECTBEHHbIE U KaueCTBEHHbIE
XapaKTepUCTUKHU (pamnyc, 3JIEKTPOOTPULIATEIBHOCTD, SHeprus MOHU3ALIUN).
ITocnenoBaTenbHOCTD 3AIOJHEHUS 3JEKTPOHHBIX OpOHTaneldl aTroMOB MajbIX IE€PHOMOB.
OcobeHHOCTH  3amOJIHEHMsI  SJIEKTPOHHBIX  opOuTaneli  aroMoB  OONBIIMX  TEPHOIOB.
Ilepuoauyeckass cucremMa XUMHUYECKHUX 3JIEMEHTOB B CBETE NPEACTABICHUN O CTPOCHUHU aTOMa.
CreneHp OKuCJIEHMs U BajJeHTHOCTb. IlpencraBieHue o nepuoinvdecko 3aBUCUMOCTHU CBOMCTB
XUMHUYECKUX  3JIEMEHTOB  (BJIEKTPOOTPULATEIBHOCTh,  OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE
CBOWCTBA, KICIOTHO-OCHOBHBIE CBOMICTBA OKCHIOB U TUAPOKCHIOB) OT CTPOCHUS aTOMA.

Crtpoenne BemecTBa. BemecTsa B TBEpAOM, XKUAKOM U ra3000pa3HOM COCTOSTHHH. Buabl
XUMHUECKOW CBSI3U: WOHHAs, KOBAJIEHTHAas (HENOJSIPHAsS, MOJISIpHAs), OOMEHHBI M JAOHOPHO-
aKLENTOPHBI MEXaHU3M O00pa30BaHMS KOBAJIEHTHOH CBSI3U.

MexxMoneKyIApHble  B3aMMONCHCTBHS (BOAOPOAHAs CBsi3b, CHJIbl BaH-nmep-Baanbca).
Tunbl KPUCTATNIMYECKUX PELIETOK — aTOMHAs, MOHHAsA, METaJuIM4ecKas, MOJICKYJsApHas — U
0COOEHHOCTH HX CTPOEHHs. 3aBUCHMOCTb CBOICTB BEIIECTBA OT THIIA KPHCTAJIHMYECKON
PELIETKU U BUJA XUMUYECKOH CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKaHUs XUMHUYecKHx peakuuil. Knaccudukanus
XUMHUYECKUX PEAaKUUH 1O Pas3IUYHbIM NpPU3HAKaM (10 YHUCIY U COCTaBy YYaCTBYIOIIHMX B
pEaKIMH BEIIECTB, 1O TEIIOBOMY 3(PQeKTy, Mo N3MEHEHUIO CTETIEHEH OKHCICHUS XUMHUYECKUX
3JIEMEHTOB, IO OOpPaTMMOCTH, IO YYacTHIO KaTaJlnW3aTopa, IO arperaTHOMy COCTOSTHHIO
pearupyromux BemecTB).

DNeMeHThl XUMUYECKONH TePMOJUHAMUKN. JHEpreTuka XUMu4eckux peakuui. Ternosoit
3¢ppeKkT XUMHUECKOH peakuuu. IJK30- M SHAOTEPMUYECKHE PEAKIUH, TEPMOXHMHUYECKHUE
ypaBHeHUs1. 3akoH I'ecca u ero cnenctsusi. BerducneHus no TepMOXUMHUECKUM YPABHEHUSIM.

ITonsiTHE O CKOPOCTH XMMMYECKOH peakLMH. 3aKOoH JeHCTByroIMx Macc. Paxtopsl,
BIUSIOLINE HAa CKOPOCTb XMMHYECKOM peakuuu. JHeprus aktuBauuu. lloHsrtue o karanuse.
®epmeHTbl. MTHIHOUTOPHI.

ITonsitne 00 oOpaTMMbIX W HEOOpAaTUMBIX XHUMHUUYECKHUX peakuusx. Ilonatue o
XUMHUYECKOM paBHOBecuu, npuHumn Jle Illarenbe. YcnoBus cMelieHUs XHMHUYECKOTO
paBHOBecHsl. PaKTOPBI, BIUAIOLINE HA COCTOSTHUE XUMHUUYECKOro pasHoBecusi. IIpornosuposanue
BO3MOJKHOCTH TNPOTEKaHWs] XMMHWYECKUX MPEBpPALICHUN B PA3JINYHBIX YCJIOBUSIX HA OCHOBE
NPEeACTaBICHUH 00 M3YYEHHBIX 3JIEMEHTaX XUMUYECKOH KMHETUKH 1 TEPMOINHAMHKHU.

OKMCIUTENBbHO-BOCCTAHOBUTENbHBIE  peakiuuu.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBAa XUMHYECKHX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIEHU OKUCJIEHUs. BaskHble OKUCIUTENHN U
BoccTaHoBUTENU. Ilepmanranat kammst  (xapaktepuctuka). CocraBieHue  ypaBHEHH
OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMH C HCITOJb30BAHUEM METO/A 3JIEKTPOHHOrO OajaHca.

DnexkTponuTHyueckas Auccouuanus. XHUMHUYeCKHe peakUuu B pacTBopax. Teopus
3JEKTPOIUTHYECKON arcconnanun. PactBopenne kak pusnko-xumudeckuii npouecc. [Tonstre o
ruparax M KpHUCTAJUIOTHIApaTax. OJEKTPOJIUTbl M HE3JEKTPOJIUThbl. KaTHOHBI, aHHOHBL
MexaHn3M ANCCONMALIMH BEIECTB C Pa3IMYHBbIM BUAOM XUMUYECKOH cBsi3u. CHiibHBIE U crabble



3nekTpoauThl. CTeneHb JUCCOLMALMY, KOHCTaHTa Auccouuanui. MoHHOe npousBeneHne BOJbL.
Bonoponusiii mokazarens. UHIUKATOPBI. DAEKTPOTUTHYECKAS AUCCOHALIUS KUCJIOT, OCHOBaHUI
U COJIEH.

Peakiun  unonHOoro oOMeHa. YcCJOBHS TNPOTEKAHHWS pPeaKuid HMOHHOro oOOMeHa.
MornekymspHble, MOJHbIE U COKpallleHHble HOHHbIE ypaBHeHus peakiuil. CBoOICTBa KHUCIOT,
OCHOBAaHMH M COJIEll B CBeT€ TNPEACTABICHUH OO0 BJIEKTPOJIUTUYECKOH JHCCOLMALIIH.
KauecTBeHHbIEe peakiii Ha HOHBL

I'upponus coneili. MoHHBIE ypaBHEHUs] THAPOJU3a COJie. XapakTep Cpelbl B BOAHBIX
pacTBopax coJyiei.

OKCIepUMeHTalbHOE H3yUYeHHE BELIECTB U SBJIEHUI. O3HAKOMJIEHHE C MOJENAMHU
KPUCTAJUTMYECKUX PELIETOK HEOPraHWYEeCKHX BELIECTB — METAJIOB M HeMeTawios (rpadura u
anMasa), CIIOKHBIX BEINECTB (XJIOPUIa HATPHsL);

HCCJIeZIOBaHNE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKOH peakLuu OT BO3JEHCTBUS Pa3INuHbIX
(bakTopoB;

OTIBITHI, WJUTOCTPUPYIOIINE OOPATUMOCTh XUMHUECKUX PEaKLINH,

UCCJIEZIOBaHNE DJIEKTPONPOBOAHOCTH PacTBOPOB, Ipoliecca AMCCOLHUALMM  KHUCIOT,
IeJIoUeH U COJIeH;

IIPOBEJIEHHE OINbITOB, WJUIIOCTPUPYIOIIMX MPU3HAKU TPOTEKaHMsI pPeaklUil HOHHOIo
oOMmena (oOpa3zoBaHHe OCajKa, BbIICTICHUE ra3a, 0Opa3oBaHUEe BOBI),

MPUMEHEHNE WHANKATOPOB (JTAKMyCa, METHJIOPAaHKa U (heHOoN(TaTeHHA) AT ONPeaeIICHUs
XapakTepa Cpenbl B paCTBOpax KUCJIOT, OCHOBAHHUH U COJIEH,

IIPOBEJIEHNE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHbIX
peakiuii (ropeHne, peakLuy pa3ioKeHNs, COeIUHEHNS);

pacro3HaBaHie HEOPTraHUUYECKUX BEIIEeCTB C IOMOIIbIO KAUECTBEHHbIX PeakL Uil Ha UOHBI,

pellleHHe DKCIEePUMEHTANbHBIX 3a7ad Mo TeMaM: «OKHCIUTENbHO-BOCCTAHOBUTENbHbIE
peakuumy, «['maponus coneiy, «ANEKTPOIUTHUECKAS JUCCOLIUALIUDY .

HemeTtannbl U MX coeAUHeHUSA

Obmast xapaktepucrrka HemeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB XUMHYECKHX
SJIEMEHTOB, MPOCTBIX BeLIeCTB, ajuloTponus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE CBOMICTBa
HeMmeTannoB. CpaBHUTENbHAS XapaKTEPUCTHKA COEAUHEHNI HEMETaJIOB.

OOmast xapakrepucTuka rajoreHoB. OcCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTEPHbIE
crernieHu okucieHusi. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XUMHUUECKHE CBOMCTBAa Ha NpuUMepe xXjopa (B3aMMONEHCTBHE C MeTajUlaMH, HeMeTaJulaMH,
BONOM, menodamu). Xiyoposopopoxa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJy4YEHHE,
npuMeHeHue. JlelicTBue XJ10pa U XJIOPOBOAOPOA Ha OPraHu3M uesioBeka. BakHeliue xaopuabl
U UX HaxoxjeHue B npupoze. [loHsaTre o KucaopoacoaepKalux KUCI0Tax XJaopa U UX COJIX.

VVIA-rpynmbel. OcoO€HHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIE CTEMEHU OKUCIICHUS.
Ctpoenne n ¢usndeckne CBOHCTBA MPOCTBIX BELIECTB — KUCJIOPOAa M CEPBl. AJUIOTPOITHBIC
MOIU(UKALIMM KHUCIOpOAa U cepbl. XHMMHYECKHE CBOWCTBA cepbl (B3aMMOACHCTBUE C
HEMETaJVIaMH, METajulaMH, KOHLEHTPHUPOBAHHBIMH a30THOH HM  CEPHOH  KHUCIOTaMHu).
CepoBomopon, crpoeHue, (U3MUECKHME W  XUMHYECKHE CBOWCTBa  (KHCJIOTHbIE U
BOCCTAaHOBUTENIbHBIE CBOWCTBA). OKCHABI Cepbl KaK MPEIACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepaucrast kucioTa u ee conu. CepHast KUCIOTa, PU3NUECKHE U XUMHUYECKHE CBOMCTBA (00mmme
KaK MpPEeACTAaBUTENs Kilacca KUCIOT U crieruduueckue). Comu CepHON KHCIOThL XHMHUYECKHE
peaknuy, JeKalue B OCHOBE NPOMBIIIIEHHOTO Crnocoda TMOJy4eHUsT CEPHOH KHCIIOTHL
[IpencraBneHust 0 XMMHYECKOM IPOU3BOZICTBE U CBSI3aHHBIX ¢ HUM mpodeccusx. [Ipumenenune



CepHON KHCIOTHI U cynbdaToB. KadecTBeHHBIE peakuuu Ha CyJabpuT-, cyabhua- u cyibdar-
aHuoHbl. HaxoxxneHwe ceppl U €€ COeOUHEHUH B npupone. XUMHUUYECKOE 3arps3HEHUE
OKPY’KaroIIel Cpebl COSMHEHUSIMU CePhl (KUCIIOTHBIE O, 3arpsi3HEHHE BO3yXa), CIIOCOOBI
€ro NMPenoTBPAIIECHUSL.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEPHbIC CTETIEHN OKHUCIICHUSI.

A30T, pacmpocTpaHeHHe B mpupoae, (PUIMYECKHEe U XUMHUYECKHE CBOWCTBA
(B3auMoOZEHCTBHE C MeTajulaMH, BOIOPOIOM, kuciopoxoMm). Kpyrosopor aszora B mpupoze.
AMMHaK, ero pu3nuecKkue 1 XUMHUYECKHE CBOWCTBA (OKHUCJIEHUE, OCHOBHBIE CBOMCTBA BOIHOTO
pacTBopa), IpUMEHEHHE M TOJy4YeHHE B JIa0OpPaTOpUH M NPOMBIIIJIEHHOCTH. MOH aMMOHWUS,
TOHOPHO-aKLENTOPHbIH MexaHu3M ero oOpasosanus. Coiau aMMOHUS, HX (PUHYECKHE W
XUMHUYECKHE CBOMCTBa (pasjoKeHHE U B3aMMOJACHCTBHE CO LIENOYaMH), TNPUMEHEHUE.
KauecTBenHnas peakiust Ha noHbl ammonust. Okcunel azota (I, 1L, 1M1, IV, V). Azorucrast kucniora.
A30THasz KHCJOTa, €€ IoNydeHne, (PU3NYeCKHe M XHMHUYECKHe CBOWcTBa (00mue Kak
NPEACTABUTENSl KJlacCa KHCIOT U creuupuueckue), MpUMEHEHHe. XUMHYECKHE PeaKLuH,
JeKaIlie B OCHOBE IMOJIyYEHHs] a30THOM KUCJIOTHI B MPOMBIIUIEHHOCTH. HUTpaThl 1 HUTPUTBL
KauecTBeHHblE peaknMM HAa HUTPAT- M HUTPUT-aHUOHBL. XHMHYECKOE 3arpsi3sHEHHUE
OKpY’KaroIel cpenbl COeNMHEHUSIME a30Ta (KUCIIOTHBIE TOXKIH, 3arpsi3HEHHE BO3yXa, OYBBI U
BOJIOEMOB).

®ochop, ammorpomnnsie wmomudukauuu Gochopa (Oembrit u  kpacHbli  pochop),
du3nIecKre 1 XUMHUECKHE CBOHCTBA (B3aUMOJEHCTBYE C METAIJIAMH, KUCIOPOZIOM, TaJIOTe€HAMH,
KOHIIEHTPUPOBAHHBIMHU a30THOW M cepHoil kucnoramu). Oxcunel pochopa (I, V), pochopras
KHCIIOTA, (U3NYECKHEe U XUMUYECKHE CBOMCTBA, nonyueHue. KauectsenHas peakuus Ha pocdar-
uonsbl. [Ipencrasnenus o ranorennnax gocdopa (11, V).

[TonsiTHe 0 MUHEpANBbHBIX YIOOpeHUsiX. A30THBIE, (POCHOpPHBIE, KOMITJIEKCHBIC YIOOpEHUSI.
XUMHUUECKOE 3arpsi3sHEHNE OKPY KAoIel cpenbl COSTUHEHUsIMH a30Ta 1 docdopa.

OOmast xapakrepuctuka 3J1eMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOEHHs] aTOMOB,
XapaKTEPHbIE CTETIEHN OKHUCIICHUS.

Yrnepon, amutorponsbsie Monupukanuu (rpadut, aamas, pynnepes, rpadeH, HAHOTPYOKH),
¢usnvyeckne U XHUMHYECKHE CBOICTBAa MPOCTHIX BEIIECTB (B3aMMOACHCTBHE C METAJUIAMH,
HEMeTaJIJIaMH, KOHIIEHTPUPOBAHHBIMH a30THOW U cepHOU kucnotamu). [lonsarue o6 agcopOumm.
Kpyrosopot yrnepona B mpupozae. Okcuzel yriepona, ux Gu3ndeckue 1 XUMHUIECKHUE CBOWCTBA,
NefCTBUE Ha JKMBBIE OPraHU3MbI, IOJNyYe€HHE U MNPUMEHEHHE. JKOJOTMYeCKHe MPOOJIEMBI
atMoc(epsl, cBszaHHbIe C OkcumoMm yriepoaa (IV). VYrompHas kuciorta w ee CONM, WX
¢dusnUecKkre 1 XUMHUECKHE CBONCTBA, OJy4eHne U npuMenenne. KapOoHartsl, ruapokapOOHaTH,
ux coiicrBa. KadecTBeHHast peakuust Ha kKapOoHaT-HOHBL Mcnonp3oBaHne KapOOHATOB B OBITY,
MeNUIHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

ITepBoHaua bHBIE TOHATHS 00 OPraHUYECKHX BEILIECTBAX KAaK O COCOUHEHMSX YIJIEPOAa:
yrIeBOAOPOAbl (METaH, S5TaH, 3TWUJICH, AaleTHJIeH), STaHOJ, TJHLIEPHH, YKCYCHAas KHUCIIOTa.
[IpuponHbele MCTOYHUKH YIJIEBONOPOAOB (Yrojib, MPHUPOAHBIA ra3, He(Th), MPOAYKTHI HX
nepepadoTKHU, WX pOJb B OBITY U TNPOMBIIJIEHHOCTU. I[loHSATHE O OHMONOrMYEeCKH BaKHBIX
OPTaHWYECKUX BEIECTBAX — JKUpaxX, OesKax, yrieBogax — M HUX POJU B JKU3HU YEJIOBEKA.
EnnHCTBO OpraHnYecKix 1 HEOPTaHUYECKUX COSTUHEHNH.

KpemHuuii, ero ¢usnueckne U XUMHYECKHE CBOHCTBA (B3aMMOMAEWCTBHE C METaJLIaMH,
KHCJIOPOZIOM, YTIIEPOIOM, TaJIOT€HAMH ), TIOJy4YEeHNEe U TpUMeHeHne. Poib KpeMHUs B IPUpPOAE U
texauke. Oxcupn kpemuus (IV), kpeMHueBasi KHCIOTA, CHIIMKATHL (PU3MUYECKHE W XUMHUYECKHE



CBOWCTBA, MOJYYEHHE U MPUMEHEHHEe B ObITY M MPOMBILUIEHHOCTH. BakHeHIIe CTpOUTENbHBIE
MaTepuasbl. KepPaMHKa, CTEKJO, LeMeHT, OeToH, keine300eroH. Ilpobiembr Ge3omacHOro
HCIOJIb30BAaHHUS CTPOUTENbHBIX MaTEpHaJIOB B TOBCEAHEBHOMN XKU3HU.

bop. Ocobennoctn crpoenusi aroma. OOmue mnpencraBieHUst O (PUIHYECKUX U
XUMUYECKUX CBOMCTBax. bopHas kucnora.

DKCnepUMeHTalbHOE U3yUeHNE BELIEeCTB U SBIEHUI:

O3HAKOMJIEHHE C 00pa3IaMu MPUPOAHBIX XJIOPHUIOB (TaJOT€HHUIOB ),

MPOBEIEHUE OIBITOB, OTPAXKAOLINX (PU3HUECKIE U XUMHUECKHE CBOHCTBA TAJIOT€HOB H HX
COEJIMHEHMUII,

W3YUYE€HHUE CBOMCTB COJISTHON KHCJIOTBI,

NPOBENCHUE KAaUeCTBEHHBIX PEAKIMI Ha XJIOPUA-, OpPOMHUI- 1 HOAUA-HOHBI U HAOIOACHNE
MPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHHE ¢ 00pa3IaMH Cephl U €€ MPUPOIHBIX COCTNHEHUH,

HabroieHue npouecca 00yriIMBaHus caxapa Moj IeficTBHeM KOHLIEHTPUPOBAHHON CepHOM
KHCJIOTBI,

U3yUueHHe XUMUYECKIX CBOHCTB pa30aBleHHON CEPHON KUCIOTBI,

NPOBENEHUE KAa4YeCTBEHHBIX peakuuil Ha Cyiabpun-, cyiabpur- u cynbpar-uoHBl U
HaOJIFOICHNE TPU3HAKOB UX MPOTEKAHMS,

O3HAKOMJICHHE C (PU3MUeCKUMH CBOMCTBaMHU a30Ta, (ochopa M UX COSNUHEHHHH,
oOpa3namu a30THBIX U HOcHOpHBIX yRoOpeHuir;

NoJly4eHue, coOupaHue, pacrio3HaBaHUe U U3yUeHHE CBOWCTB aMMHaKa, U3yYeHHE CBOWCTB
coJieif aMMOHWUS,

NPOBEIEHUE KAYeCTBEHHBIX PEAKLMi Ha HOH AMMOHHUSI, HUTPUT-, HUTPAT- U PpochaT-HoHBI
U U3y4YeHHUe NPU3HAKOB UX MPOTEKaHUs,

WU3y4Y€HUE B3aUMOJEHCTBUSI KOHLUEHTPUPOBAHHOW A30THOM KHUCJIOTBI C MENBH), CBOWCTB
(b ochopHOI KUCTOTHI U €€ COJIeH,

O3HAKOMJICHHE C MOJIESIMHA KPUCTAJUTMYECKUX PEIIeTOK anMasa, rpadura u QpysiepeHa, ¢
IPOIIECCOM ancOpOIMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U yCTPOWCTBOM
MIPOTUBOrasa;

NoJiy4eHue, coOupaHue, pacro3HaBaHUE U N3YYEHHE CBOWCTB YIJIEKUCIIOTO rasa,

NPOBEEHUE KAa4YeCTBEHHBIX peakiuii Ha KapOOHAT- W CHJIMKAT-HOHbl M H3YyYEHHE
MIPU3HAKOB UX NPOTEKAHUS;

U3yUYeHHe B3aUMHBIX MPEBPaIleHNi KapOOHATOB U rUAPOKAPOOHATOB,

O3HaKOMJIEHHE ¢ oOpa3laMu NPUPONHBIX KapOOHATOB M CHJIMKATOB, C MPOAyKUUEH
CUJIMKATHOMN MPOMBILIIEHHOCTH;

pellleHHe »HKCIEPUMEHTAJbHBIX 3ajad no Teme «BakHeline HeMmeTaulbl U UX
COEJIMHEHUSD .

MeTtanabl 1 UX COeJMHEHHS

OO6ume cBoiicTBa MeTayuioB. OO0IIas XapakTEPUCTHKA XUMHUYECKUX HJIEMEHTOB — METAJIOB
Ha OCHOBaHMM uX nojoxeHus B Ilepuogmueckon cucreme xumudeckux sineMeHtos 1. W
MenneneeBa u crpoeHuss atoMoB. Mertamnbl A- u b-rpynn. CTpoeHue NpOCTBIX BEINECTB —
MeTaJuIoB. MeTainyecKkasi CBsi3b U METAJUINYECKast KPUCTAJUTMYECKast pereTka (MpUMUTHBHAS
KyOndeckass, OOBEMHO-LIEHTPUPOBAHHAs KyOW4Yeckas, TpaHEEHTPUPOBaHHAs KyOudeckas,
reKCaroHajbHasl TUIOTHOYNAKOBaHHAs). 3aBUCHMOCTh (PM3MUYECKHMX CBOMCTB METAJUIOB OT
CTPOEHHUS KPUCTAJUIOB. DIEKTPOXUMHUYECKUH psiA HAMpsoKkeHU MeTayuioB. O0mme XuMUIecKue
cBoiictBa MerayuioB. OOmme crmocoObl MONYyYEHUS METAJUIOB, METAJUTyPTUs. DJIEKTPOJIN3



pacIIiaBOB M pacTBOPOB COJIEH Kak OOMH M3 CHOCOOOB MOJydeHuss MetaioB. IloHsTne o
KOPPO3UH METAJUIOB, OCHOBHBIE CHOCOOBI 3amMThl MX OT Koppos3uu. Cruiasbl (CTajb, YYTYH,
TFOpaTIOMUHMMN, OpoH3a). IIpuMeHeHne MeTasIoB U CIUIABOB B OBITY W IMPOMBIIIJIEHHOCTH.

Memainivt A-zpynn

Illenounsle MeTamibl: nonaoxxenue B [leppuoandeckon cucreMe XUMUYECKUX 3J1€MEHTOB J1.
H. Menneneesa, CTpOeHHE UX aTOMOB, HaxOXJeHHE B npupoae. dusnyeckne M XUMHUYECKUE
CBOWCTBa (Ha MpUMepe HATPUs U Kaus), monydeHue. OKCUABI U TUAPOKCHIbI HATPUS W KaJIHsL.
IIpuMmenenune mWenouHbIX METAIIOB U UX COeAUHEHUN. bruonornyeckas posib HaTPUs U KU

IIlenouHo3eMenbHbIE METaUIbBl MAarHUi W KalbLUI: MNONOXeHHe B Ilepuonuueckoi
cucreMe xumudeckux syneMeHTOB JI. M. MeHneneesa, CTpOoeHHE WX aTOMOB, HaXOXKIEHUE B
npupone. Pusnueckue U XUMMUYECKHE CBOMCTBA MAarHUs U Kajbplus. BaxHelnune coeauHeHUs
KaJdblMsd M MarHusi (OKCHJ, THAPOKCHI, COJIM), CBOHCTBA, MpuMeHeHHe. JKecTKOCTb BOABI U
crocoOrlI ee ycrpaneHus. KpyroBopoT Kajipuus B IpUpoOse.

AmomuHuii: nonoxenue B Ilepuonudeckoil cucteme xumudeckux snemeHtos [[. H.
Menneneesa, CTpOeHHE aTOMa, HaXOXAeHUE B npupoae. Pusnueckue U XUMMHUYECKHUE CBONCTBA
amoMuHus. AMpoTepHbIe CBOICTBAa OKCHAA M TUAPOKCHIA aTIOMHUHUSA. [IpruMeHeHne amroMIHUS
1 €ro CIJIaBOB.

Memannot b-cpynn

OOmast xapakrtepucTuka MeTaioB b-rpynm (moOOUYHBIX TOATPYNN): TOJOXKEHHE B
[Mepuonuyeckoii cucreme xuMmudeckux 3yemeHTos /[ . MenneneeBa, 0COOEHHOCTH CTPOCHHS
aTOMOB. SIBJIeHHME «IIpOBasay 3JEKTPOHA HA NMPUMeEpPEe CTPOCHHUS aTOMOB XpoMa, MenH, cepedpa.
Banentable cOCTOSHHSI aTOMOB d-3JIEMEHTOB, CTEMEHH OKHCJICHHS aTOMOB B COCIUHEHHSX.
3aBUCUMOCTb KHUCJIOTHO-OCHOBHBIX CBOHCTB OKCHAOB M THAPOKCHUIOB METAIJIOB OT 3HAuY€HUs
CTETIEHW OKHCJIEHHUS JJIEMEHTa B COCOMHEHWH (Ha TpUMepe COCAMHEHUH Xpoma).
IlepsoHauanbpHbIE NPEACTABICHUS O KOMIUJIEKCHBIX COEAUHEHUSAX.

Menp u cepebpo: CTpOEHHE aTOMOB, CTeneHu okuciaeHns. O0mue KpaTkue npeacTaBIeHUs
0 (prBHUECKNX W XMMHYECKHX CBOHCTBAX MPOCTHIX BEINECTB (B3aMMOAEWCTBHE C KHCIOTaMH-
OKHUCIUTENSIMH), 00 MX OKCHAAx, THAPOKCHUAAX U COJSIX, X nmpumeHeHuu. [Ipencrasnenust ob
aMMHa4YHBIX KOMILUIeKcax cepeOpa u menu. KadecTBeHHBIE peakiyy Ha KaTHOHBI Menu (2+) u
cepeOpa.

LluHk: CcTpoeHME aToMa, CTEeleHb OKHUCICHHs. XapakTepucTHKa (QU3MUECKUX U
XUMHUYECKUX CBOHCTB, TpUMEHEHHE, aM(pOTEepHbIE CBOWCTBA OKCHIA M THAPOKCHIA.
KauecTBeHHbIe peakliiy HA KATUOHBI LINHKA.

Keneso: crpoeHue atoma, crenenu okucinenus. Haxoxnenue B npupoae. Pusnyeckue u
XUMUYECKHe CBOICTBa kene3za, HpuMeHeHue. buonornueckas ponb xene3a. OKCUABL
rugpokcunsl u comu ckenesa (II) m skemesa (III), mx cocraB, CBOWCTBA W IOJIyYSHHE.
KauecTBeHHbIE peaknnu Ha KaTHOHBI jkene3a (2+) u kenesa (3+). UyryH U cTamb — CIUIABBI
xkene3a. [IpoM3BOACTBO dYyryHa M CTald. OKOJOTHMYECKHE MPOOJIEMBI, CBsI3aHHBIE C
METaJUTy PrH4E€CKUMU TPOU3BOACTBAMHU.

DKCnepUMeHTalbHOE U3yUeHNE BELIEeCTB U SBJIEHUIL:

O3HaKOMJIEHHE ¢ 00pa3IlaMH METAJUIOB | CIUIABOB, UX (PU3MUECKIMH CBOWCTBAMU,

MOJEINPOBAHNE METAJUIMUECKON KPUCTAJUIMYECKON PELIETKH,

WU3y4eHUE B3aUMOACUCTBUS METAJIOB C BOAOW, C pPacTBOpPaMHM COJIEH M KHUCIOT,
UCCIIEIOBAHNE TMPOIIECCOB JJIEKTpoim3a pacTBopoB xjyopuna menu (II) m wmommma kamus,
KOPPO3UH METAILIOB,



u3yueHHe OCOOEHHOCTEeH B3aMMONEHCTBHS OKCHIOB KajJbLHMs M HATPUS C BOIOH, HX
THIPOKCUNIOB — ¢ OKkcuaoM yraepona (IV) u kucnoramuy;

U3y4YeHHe CBOWCTB KapOOHATOB U THAPOKAPOOHATOB KaJbIUs, JKECTKOH BOJIBL;

W3y4EeHHE IPOLIECCOB MOTYYEHUsI THAPOKCHIOB XKee3a, UX XUMUYECKUX CBONCTB;

U3y4YeHHe MPU3HAKOB NMPOTEKAHUS KAUYECTBEHHBIX PEAKUUH Ha MOHBbI (MarHWsl, KaJbLIHs,
AIOMUHUS, LIMHKA, Kene3a (2+) u xenesa (3+), menu (2+);

HaOJIFOICHNE W ONMMCAHNE OKPAIIMBAHUS TUITAMEHH HOHAMU HATPHs, KaJIWS U KaJIbLVS,

uccienoBanne aMm(pOTEPHBIX CBOMCTB MMAPOKCHAA altoMHUHUS, ruapokcuna xpoma (II1) u
TUJIPOKCH/IA LIUHKA,

pelIeHne SKCIePUMEHTAIbHBIX 33/1a4 N0 TeMe «BaskHelIne MeTabl U UX COSUHEHUD).

XHuMHuS H OKpYKRamoIas cpeaa

Bemecta n martepuanbl B NOBCENHEBHON SKU3HU 4eOBEKAa. BakHeilune BelecTsa U
Marepuaibpl, 00JacTH MX NpUMeHeHHus. be3omacHoe MCIOb30BaHHE BELIECTB M XUMHUYECKUX
peakuwmii B ObITy. IlepBast mOMOIIb PYU XUMHUYECKUX OJKOTaX U OTPABIICHHSX.

Hosele MaTepuasel U TEXHOJOTUH. [ IpUHLINIIBI «3€I€HON XUMUN .

OCHOBBI 3KOJOTMUECKONH TIpPaMOTHOCTU. XHMHsA M 3[0pOBbE. 3HA4YEHHE H3Yy4aeMbIX
XUMHUYECKUX B3JIEMEHTOB U WX COCAMHEHUH s (PYyHKLUMOHHMPOBAHHS OpPraHHU3Ma YeJIOBEKa.
[Tonsitue o 3m0poBOM 0Opase KU3HU.

XUMHUUECKOE 3arpsi3HEHNE OKPYIKAIOIIeH cpeabl. DKOJOrnIeckne mpodeMbl, CBSI3aHHBIE C
COCAMHEHUSIMH YTJIEpOAa, a30Ta, cephl, Tsokenbix meTajioB. [lonstue o IIJAK. Poap xumun B
PELIEHIH 3KOJIOTHUECKUX MPOoOIIeMm.

DKCHEePUMEHTAIbHOE H3YYCHHE BEIIECTB U SIBJICHHWHA. O3HAKOMJIEHHEe C oOpa3namu
MaTepHasioB (CTEKJIO, CIIJIABbl METAJUIOB, MTOJIMMEPHBIE MAaTEPHAIIbI), ONpPEAesIeHHe KUCIOTHOCTH
NPUPOAHBIX BOJ, MOIEIMPOBAaHUE Mpolecca 0Opa3OBaHUS KUCJIOTHOTO AOXKISA, M3YYEHHE €ro
BO3/ICUCTBUS HA MAaTEPUAJIBL.

IloBTOpeHue u 00001mIeHHe 3HAHUIT OCHOBHBIX pa3JesioB Kypcos 8-9 kiaccos

Ilepuoguueckuii 3axkoH u Ilepuoanueckass cucTeMa XUMHYECKHUX DSJIEMEHTOB B CBETE
MPEICTaBJICHU O CTPOEHUs aToMa. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XUMHUYECKHUX
3JIEMEHTOB U UX COEUHEHUN B IEPUOAAX U Ipynnax.

Ctpoenmne BelecTsa B TBEPIAOM, JKHIKOM M ra3000pa3HOM COCTOSIHMH. Buabl XUMUYeCKOH
CBA3M. 3aBHUCHMOCTb CBOMCTB BelleCTBa OT THUMA KPUCTANIMYECKON pelleTkKu U BUJA
XUMHMYECKOU CBSI3H.

Knaccudukauus XUMUYECKHX peakLuil 1Mo pa3iIu4yHbIM Npu3Hakam. I[IpornosupoBanme
BO3MOJKHOCTH NPOTEKaHWs] XMMHWYECKUX MPEBPALICHUN B PA3JINYHBIX YCJIOBUSIX HA OCHOBE
MPEACTaBICHUNH XUMUUECKOH KHHETUKU U TEPMOJNHAMUKH.

Xumuueckue peakuuu B pactBopax. I'mpgponus conel. Peakuum — oxucieHus-
BOCCTAHOBJIEHMsI. DJIEKTPOJIU3.

CpoiicTBa KHCIIOT, OCHOBAaHUI U COJIEHl B CBETE MPENCTABJIEHUI 00 3JIEKTPOIUTUYECKON
OUCCOLMALUN U OKHUCIIUTENIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIMSIX.

Mesicnpeomemusie ceasu

Peanuszanus MEXNpPEAMETHBIX CBA3€H NMPU U3YYEHUU XUMHUU B 9 Kjlacce OCYILIECTBISAETCA
Yyepe3 UCIMOb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHIH, TaK U MOHATUH, MPUHSTHIX B
OTZEJIbHBIX €CTECTBEHHBIX HAYKaX.

OO0mme ecTecTBEHHO-HAyYHbIE MOHATHUSA: sIBJIEHUE (IpoIecc), Hay4dHbIH (pakT, rumoresa,
TEOpUsi, 3aKOH, aHAJIN3, CHHTE3, KIACCU(PUKALUS, TEPUOANIHOCTh, HAOMIOAEHNE, SKCIIEPHMEHT,
MOAEIUPOBAHUE, U3MEPEHHUE, MOAEIb, TEXHOJIOTHsI, MATEPUAJIBL.



Qdusuka: BEIECTBO, TeJIO, PU3NYSCKUE BEJIUYMHBI, €IUHUIBI U3MEPEHUS, Macca, O0BEM,
KOJINYE€CTBO TEIUIOTHI, aTOMbI M MOJIEKYJIbI, arperaTHble COCTOSTHHE BEIIEeCTBA, CTPOEHHE ra30B,
JKUJIKOCTEH M TBEPABIX (KPUCTAIITMYECKHX) TeJ, KPUCTALUTMUECKasl peLIeTKa, 3JEKTPOH, SApO
aToMa, MPOTOH, HEUTPOH, MOH, HYKJIUA, U30TOMbI, KBAHTHI, PAIHOAKTUBHOCTh, alb(a-, OeTa- u
raMmmMa-usJIiyucHuc, BHGKTpI/ILIeCKI/Iﬁ 3apsa, MNOPOBOAHHUKH, MOJNYHNPOBOAHUKH, MAUSJICKTPUKH,
COJIHEYHBIN CIIEKTP, Pa3sioskeHHne Oeloro CBeTa B CIEKT).

Buonorusi:  skxocucrema, Owuocdepa, GOTOCHHTE3, MPOIECcCHl OOMEHa  BEIIEeCTB,
MHWHEPAJIBHBIC yz[06peHI/I$[, MUKPO3JICMEHTDBL, MAKPO3JCMEHTDI, MUTATCJIbHBIC BEIICCTBA.

leorpadust: atmochepa, ruapochepa, MuHepasibl, TOPHBIE TMOPOABI, MOJE3HBIE
HCKOTAeMbIE, TOTUTUBO, BOJHBIE PECYPCHI, MJIAHETA 3EMIIS.

TexHonorus: CTPOUTECIIbHBIC TCXHOJIOI'HUH, CEJIbLCKOXO03SICTBEHHBIE TCXHOJIOTHH,
TEXHOJIOI'U BHGKTpOHHOﬁ MPOMBINIJIEHHOCTH, HAHOTCXHOJIOTHUU.



IVTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA TIPOIPAMMBI 110 XMMHWHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OFPA30BAHUA (VI JIYBJIEHHBIN YPOBEHD)

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yIbTaThl OCBOCHHUS MPOrPaAMMbI OCHOBHOTO O0IIEro oOpa3oBaHUsI JOCTUTAIOTCS
B X0ne OOy4eHHs] XUMHUH B €IWHCTBE Y4eOHOW M BOCHHUTATENBLHOHN AEATENBHOCTH O0pa3oBaTENbHON
OpraHM3ali B COOTBETCTBUM C TPAaJIULMOHHBIMH POCCUHCKUMHU COLIMOKYJIBTYPHBIMH M JyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMH, TNPHUHATHIMA B OOIIECTBE MNpaBWJIAMH W HOPMaMH MOBENEHHS U
CHOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMATIM3ALUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3YJIbTAThI OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS] PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX LEHHOCTHBIX OPUEHTALMil M pacLIMpeHHE OIMbITa AESITENbHOCTH Ha €€ OCHOBE, B TOM
YHCJe B YaCTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

MPOSIBJIEHME LIEHHOCTHOIO OTHOWIEHUS K OTEUYEeCTBEHHOMY KYyJIbTYpPHOMY, HAy4yHOMY H
HUCTOPUYECKOMY HACleANI0, NMOHMMaHUE€ 3Ha4eHUs] XMMHUYECKOH HayKM M TEXHOJOTHH B >KU3HU
COBPEMEHHOT0 O0IIeCTBa, B PA3BUTHUH HYKOHOMHUKH POCCHH 1 CBOETO peruoHa;

2) rpa’kIaHCKOr0 BOCIIUTAHMS:

IpeACTaBIeHNE O COLMAIbHBIX HOPMAaxX U MPaBUJIaX MEKJINYHOCTHBIX OTHOIIEHUHN B KOJIEKTHBE,
NPOSIBIIEHUE KOMMYHUKATUBHON KYJIBTYPBI B pa3HOOOPA3HON COBMECTHOH NI€ATENbHOCTH,

CTpeMJIEHHEe K B3aMMOINOHMMAHHMIO M B3aUMOIIOMOINM B Tpolecce y4eOHOW M BHEy4eOHOM
NeSITeNIbHOCTH,

FOTOBHOCTh OLIGHHBaTh CBOE IIOBEJEHHE U TMOCTYNKH CBOMX TOBapullell ¢ MO3ULUU
HPaBCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHMUs MTOCIEACTBUI OCTYIIKOB;

3) popmMupoBaAHHA LEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKHUE MPEACTABIEHUS O BEIIECTBE U XUMUYECKOH peakLuH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M HEOOXOAUMBIE IJIsI MOHUMAHHS CYLIHOCTH HAay4YHOH
KapTUHbI MUPA,;

OCO3HaHHWE LIEHHOCTM HAay4YHOro T[IO3HaHMA U1 Pa3BUTHUSA  KaXIOro 4YeloBeKa W
MPOM3BOIUTENBHBIX CHUJ OOIIECTBA B LEJIOM, POJM M MECTa HAayKH «XUMHS» B CHCTEME HAayUHBIX
MPEICTaBJICHUN O 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOABI, B3aUMOCBA3SIX 4eJOBeKa C NMPUPOAHONH U
TEXHOJIOTHYECKOU CPenoH;

NO3HABATENIbHAS MOTHBALMSA M HMHTEPEC K OOyYEHUI0, TOTOBHOCTb M CIHOCOOHOCTH K
CaMOPAa3BUTHIO M CaMOOOpPa30BAaHUIO, K MCCIIENOBATENBCKON AESATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHUS M YPOBHSI JaybHelmero ooy4eHus,

4) BOCIUTAHHS KYJbTYPHI 310POBbSI:

OCO3HaHHE LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOLIEHUsI K CBOEMY 3/10POBBIO, YCTAHOBKA Ha
3I0pOBBIN 00pa3 JKU3HU, OCO3HAHME MOCIEACTBUI M HENMPUATHE BPEAHBIX MPHUBBIUEK (YIOTPeOISHHS
aJKOTOJIL, HAPKOTHUKOB, KypeHUs), HEOOXOOUMOCTH COONIOAeHHs NpaBui O€30MacHOCTH TpHU
oOpaleHny ¢ XUMHYECKUMH BEIIECTBAMH B yUEOHBIX U JKU3HEHHBIX CUTYALHSIX;

S) TpynoBoro BocnuTaHusi:

¢dopMHUpOBaHHE LIEHHOCTHOTO OTHOIIEHUS K TPYAOBOW [EATENbHOCTH KaK €CTeCTBEHHOMH
noTpeOHOCTH YeNOBeKa M K HCCIIENOBATENbCKOW MEATENbHOCTH KaK BBICOKO BOCTPEOOBAaHHOW B
COBPEMEHHOM O0INEeCTBE;

pa3BUTHE HHTEpeca K mpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM YHCIe K TPodeccusM HayqHOH
ceprl, 0OCO3HAHHE BO3MOXKHOCTH CaMOpeaJIf3aliy B 3TOH chepe;



6) 3K0JIOrHYeCKOro BOCIIMTAHUS:

OCO3HaHHE HeOOXOIUMOCTH OTHOIIEHUS K MPUPOAE KaK UCTOYHHKY JKU3HH Ha 3eMJie, OCHOBE e
CYIIECTBOBAHMS,

TIOBBIIIICHHE YPOBHS OKOJIOTMYECKOH KYJbTYpbl. TPUOOPETEHHE ONbiTa IUTAHUPOBAHHUS
MOCTYTIKOB M OLIEHKH UX BO3MOKHBIX TIOCIECTBUN JJIST OKPY KAIOIIEH Cpelbl, OCO3HAHUE TTI00aTBHOTO
XapakTepa SKOJIOTMYECKUX MpoOjeM U TyTeld UX peleHus; CHOCOOHOCTb NPUMEHSITh 3HAHUS,
MoJlydyaeMble TMPU HM3YYEHUW XUMHH, JJIT PEIISHUs 3a7ad, CBS3aHHBIX C OKPYXKAIOUIeH Cpemow;
AKTUBHOE HETIPUSITHE ASHCTBUM, MPUHOCSIIINX BPE OKPYKAKOIIEH Cpee; OCO3HAHME CBOESH POJIU Kak
rpakIaHUHA U TOTPEeOUTENsI B YCIOBUSX B3aUMOCBSI3H MPUPOAHOMN, TEXHOJOTUYECKOW U COLIMATbHON
Cpel; TOTOBHOCTD K YYaCTHIO B IPAKTHUECKOH EATETHPHOCTH SKOJOTUIECKOM HATIPABJICHHOCTH.

METANPEAMETHBIE PE3YJ/IbTATHI

MeTaHpeHMeTHbIe PE3YIbTAaThI o6yqa}ouuxlxcs1, OCBOUBLIUX IPOrpaMmy 1O XUMHU OCHOBHOTO
o0miero o0pa3oBaHuUs, BKIIIOYAIOT:

YCBOEHHE MEXKIUCIHUIUIMHAPHBIX (MEXIPEAMETHBIX) TOHATHH, OTPAKAIOIIUX MaTepHAIbHOE
€IMHCTBO MHpa M TPOLECC MO3HAHUS (BEINECTBO, CBOWMCTBO, JHEPTHs, SIBIEHHE, HAay4YHBIA (akT,
3aKOHOMEPHOCTb, TUIIOTE3a, 3aKOH, TEOpHsl, HAOIIIOJeHNEe, U3MEPEHNE, UCCIIeIOBAHNE, SKCIIEPUMEHT U
Apyrue);

OBJIAACHUE YHUBEPCAJIIbHBIMU yLIe6HbIMI/I I[efICTBPISIMPI (HOSHaBaTeJ'IbeIMI/I,
KOMMYHHUKATHBHBIMU, pel"y.]'IﬂTI/IBHbIMI/I), BaXHBIMH [JIsI ITOBBIIICHUA 3(1)(1)6KTI/IBHOCTI/I OCBOCHUA
comep:kaHuss  ydeOHOro mpeamera, (OPMHUPOBAHMS  KOMIIETEHIMH, a TakKe IPOEKTHO-
HCCIIEIOBATEIBCKON ACATENbHOCTH O0YYAIOIUXCS B KypCe XUMHUM,

CHOCOOHOCTB UX MCIIONIB30BAaTh B Y4eOHOMH, TO3HABATENIbHONW 1 COLIHAIbHON MPAKTHKE.

[lo3naBaTenbHBIE YHHBEPCAJIbLHBbIE YieOHbIE JeHCTBHS

ba3osble JornyecKue AeHCTBHSA:

YMEHHUsI UCIIOJIb30BaTh MPHEMbI JIOTHYECKOTO MBIIIJICHUS] TIPH OCBOEHUH 3HAHUI: PacKpbIBATH
CMBICJI XUMHYECKUX MOHATUH (BBIAEISATh UX CYLIECTBEHHBIC MPU3HAKH, YCTAHABINBATH B3aMMOCBSI3b C
OPYTUMH  TIOHATUSIMH), aHAJIU3UPOBaTh, CpPaBHUBATh, 0O000IATh, BHIOMPATH OCHOBAHUS IS
KJIacCU(UKALUN U CUCTEMATHU3ALUN XUMHYECKUX BELIECTB W XUMHYECKUX PEaKIUil, YyCTaHABIUBAThH
NPUYHHHO-CJICZICTBEHHBIE CBSI3U MEXAy OOBEKTAaMH H3Y4YEHHs, CTPOHUTH JIOTUYECKHE DPACCYKACHUS
(MHOyKTUBHBIC, NEAyKTUBHbIC, [0 AaHAJOTHH), TpeajaraTb KPUTEPUU H BBUIBJIATH OO0IINeE
3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B M3Y4ae€MBbIX MpOIECCaX M SBICHHSX, MPOBOIUTH BBIBOIBI H
3aKJIFOUEHHS; YMEHUS PUMEHSTh B MPOLECCe TIO3HAHUS MOHITHA (IPEIMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJAENH, HCIONb3yeMble B XHMHH, NPeoOpa3oOBbIBATH MOAEIbHBIE
NPEACTaBICHUS — XUMHYECKHH 3HaK (CHMBOJ 3JIEMEHTAa), XUMHUYecKas (popMmysna W ypaBHEHHE
XUMHYECKONW PEaKIMH — MPH PEIIeHUH YUeOHBIX 3a7ad; C y4E€TOM 3THUX MOJETbHBIX MPEICTaBICHHHI
XapaKTepU30BaTh U3y4aeMble XMMUYECKHE BEIECTBA U XUMUYECKHE PEAKIIUU.

Ba3zoBrie nccienoparebckye AedcTBUsI (METOABI HAYYHOI0 MO3HAHMS BelleCTB U SIBJICHHH):

YMEHHUsI TPUMEHATb METOIbl HAyYHOTO IO3HAHMS BELIECTB U SIBJICHWH Ha SMITUPUYECKOM HU
TEOPETHUYECKOM YPOBHSIX B yUeOHOH MO3HABATENbHON M ITPOEKTHO-MCCIIE0BATEIbCKON N1EeATENbHOCTH,

YMEHHsI HCIONB30BaTh IIOCTABJIEHHBIE BOIMPOCHI B KAdyeCTBE MHCTPYMEHTA TIIO3HAHUS U
CaMOCTOSITENIbHO CTaBUTh BOIPOCHI, aHATU3UPOBATh (PAKTHI, BBIBIATL U (HOPMYIHPOBATH Mpodiiemy,
OTIPeNeNATh LeNb U 3a1a4H, COOTBETCTBYIOIINE PELICHUIO MPOOJIEMBI; MTpejiaraTb ONHCATENbHYIO HWIN



OOBSICHUTENIbHYIO THIIOT€3Y M OCYLIECTBISATb €€ MPOBEPKY, YMEHHs MPOBOIUTH H3MEPEHUs
HEOOXOIUMBIX TIapaMeTPOB, BBIUMCIICHUS, MOACTHPOBaHNE, HAOIIOACHUS U SKCIIEPUMEHTHI (peaibHbIe
U MBICJIEHHBIE), CAMOCTOSITEIbHO MPOTHO3MPOBATh pe3yNbTaThl, (GopMynupoBaTb 000OmWEHHA U
BBIBO/IBI TI0 PE3YJIbTATaM NPOBEIEHHOIO OIbITA, MCCIEJOBAHMS, COCTABIISATH OTYET O NMPOAENIAHHON
pabore;

Pa6ora ¢ undopmanueii:

YMEHUSI OPHEHTHPOBATHCS B PA3JIMYHBIX HCTOUHMKAX HHGOpPMALUH (HAYYHO-IMOMYJIspHAS
JUTEpaTypa XUMHUYECKOTO COACPIKaHUs, CIIPaBOUHBIE MTOCOOMsI, pecypchl MHTepHeTa), aHAIM3UpOBATh
UHPOPMALIMI0 U KPUTUYECKH OLIEHMBATH €€ JOCTOBEPHOCTb M HEMPOTHBOPEYMBOCTb, OTOMpPATh U
UHTEPIPETHPOBATh MH()OPMALMIO, 3HAYMMYIO JUI PELICHUs y4eOHOW 3a1auyM; YMEHHUsS NMPUMEHSTh
pa3NIu4HBIE METOIBI M (HPOPMYJIHUPOBATH 3aPOCHI MPU MOUCKE U 0TOOpe MH(POpPMALNH, HEOOXOIUMON
IUIS1 BBITIOJTHEHHSI YY€OHBIX 33a7a4; UCIIOJIb30BaTh HH(POPMAITMOHHO KOMMYHHUKATUBHBIE TEXHOJIOTUN U
pa3IUYHBIE TIOUCKOBBIE CHCTEMBI, CAMOCTOSITEJIbHO BBIOMPATh ONTHUMAaJbHYIO (OpMy NpeacTaBiIeHUs
uHpopMauu (cxembl, TpaduKH, AWArpaMMmbl, TaONWIBl, PUCYHKU U Apyrue (HOpmbl), yMEHUs
HCTIOJIB30BATh HAYYHBIH SI3BIK B KAYECTBE CPeACTBa pabOThl C XUMUYECKOH HH(OpMALINEH; MPUMEHSTh
MEXIpeaMeTHble ((pr3uuecKkue W MaTeMaTH4decKhe) 3HaKH W CHUMBOJIBL, (popMysibl, abOpeBHATYpHI,
HOMEHKJIATypy, UCIIOIB30BATh U MPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIIAHOCTH.

KomMmyHukaTHBHBIEe YHHBepcAJIbHbIe yueOHbIe JeiicTBHS:

1) ymenus obmenust (MMCbMEHHON M yCTHOM KOMMYHHUKALIUH):

NPEACTABISITh TOJYYCHHbIE pe3yJbTaThl I103HABATENBHOH JESTENPHOCTH B YCTHBIX H
NMUCHMEHHBIX TEKCTaX; MyOJIMYHO BBICTYIIATh C NMPE3EHTALUEH Pe3yIbTaTOB BBITOJHEHNUS XUMUYECKOTO
9KCIEePUMEHTa (MCCIIeN0BATENbCKON Ta00PaTOPHON MIIN IPAKTHIECKOH paboThl, yueOHOrO IPOEKTa); B
XO0Jle Anajora M (Mif) TUCKYCCHUHU 3a7aBaTh BOIPOCHI MO OOCYXKAaeMOW TeMe W BBICKA3bIBATb MIEH,
(bopMyIHPOBATh CBOU MPEIIOKEHUS] OTHOCUTEIBHO BBIOJHEHUS TIPEAJIOKEHHOHN 3a/1a4H.

2) ymMeHus1 yueOHOro COTPyIHUYECTBA (TPYNITOBasi KOMMYHHUKALIUS):

y4acCTBOBATh B IPYMIIOBBIX (popmax padOTHI: TIIAHUPOBATH OPTaHU3ALUI COBMECTHON paboTHl,
OTPeNeNATh CBOK POJIb, PACHpPEAEIsITh 3aadd MEXKAY UJICHAMH TPYIIIbL, BBIIOIHSATH CBOK YacCTh
paboThl, KOOPAMHHPOBATH CBOHM MACHCTBHUS C ACHCTBUSIMH JAPYIHX YJIEHOB KOMAHIbI, ONpPENeNAThb
KPUTEPHH MO OLIEHKE KayeCTBa BBIMOJIHEHHON Pa0OTHI;, peliaTh BO3HUKAIOMIKE MPOOIEeMbl HA OCHOBE
yueTta OOLINX MHTEPECOB U COTJIACOBAHMS TMO3HMLUH, YHaCTBOBATh B OOCYKIEHUH, OOMEHEe MHEHHUSIMHU,
«MO3TOBOM IITYPME» U APYTUX (HopMax B3aUMOJEHCTBHUS.

PerynsiTuBHBIe YHHBepcaJibHbIe yUeOHbIe AeHCTBUS

OBnangeHne YHHUBEPCATbHBIMU Y4€OHBIMH PEryJATUBHBIMU AEHCTBUSIMH BKJIIOYAET Pa3BUTHE
CaMOOPTaHU3ALHNH, CAMOKOHTPOJIS, CAMOKOPPEKLIUH, B TOM YUCIIE!

YMEHUsI pemarb ydeOHble U HCCIIEA0BATENbCKUE 3a/aud: CAMOCTOSTENIBHO BBIOMPATH CIIOCOD
pemennss y4eOHON 3amaun (CpaBHHMBATH HECKOJBKO BapHAHTOB pELISHHs, BBIOMpaTh Haubojee
MOJXOMALINHA C YYETOM CAMOCTOSITENIbHO BBIJEJNIEHHBIX KPUTEPHEB), TUIAHUPOBATH CBOK PabOTy mpu
pelreHnn y4eOHOH WIM MCCIENOBATENbCKOM 3a7aud, Ha OCHOBE IMOJYyYEHHBIX pe3yJbTaTOB
¢dopmynmupoBaTth 00OOIIEHHS] W BBIBOABI, TNPOTHO3MPOBATH BO3MOJKHOE PA3BUTHE MPOLIECCOB,
aHAM3UPOBATh PE3yJbTAThl. COOTHOCHUTH CBOM [EHCTBHA C IUIAHUPYEMBIMH pe3yJIbTaTaMHy,
OCYLIECTBIISITh CAMOKOHTPOJIb JEATENbHOCTH, KOPPEKTHPOBATH CBOKO MAEATENBHOCTb Ha OCHOBE
CaMOaHaJIN3a U CAMOOLIEHKH.



HNPEAMETHBIE PE3YJbTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOSHUS MPOTPAMMBI IO XUMHUHM OCHOBHOTO 001ero odpa3oBaHus Ha
yriayOJIeHHOM YPOBHE UMEIOT 00Iee ComepKaTeNIbHOE PO C MPEIMETHBIMHU pe3yJIbTaTaMu 0a30BOTO
YPOBHSI, COTJIACOBAHBI MEXKAY COOOH, YTO MO3BOJISIET PEATM30BBIBATH YrITyOJIEHHOE M3yUEHHE KaK B
paMKax OTHENbHBIX KJIacCOB, TaK M B paMKaxX pealu3aliudl WHANBUAYATbHBIX 00pa30BaTEIbHBIX
TPAeKTOpPUIH, B TOM YHUCJE HCHOJIb3Ys CETEBOE B3auMOAeicTBUE opraHusauud. [lo 3aBepuieHun
peann3ay nporpaMmbl yriayOJIeHHOrO YPOBHs O0yJaroIuecss CMOTYT I€TalbHEe OCBOUTh MaTepHal,
OBJIAZETh PACIIMPEHHBIM KPYroM MOHSATHH W METOJOB, pellaTh 3aAadd 0ojiee BBICOKOTO YPOBHS
CJIOJKHOCTH.

[IpenmeTrHble pe3yabTaThl BKIIIOYAIOT, OCBOSCHHE OOYYAIOIIUMUCS HAYYHBIX 3HAHHMA, YMEHUH U
crocoOOB AEHCTBUIL, OCHOBBI HAYYHOTO MBIILIEHUS, BUABI AESITENILHOCTH IO TOJYYSHHIO HOBOTO
3HAHWSI, €r0 WHTEPIIPETAlNH, MPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIUYHBIX YYEOHBIX U peajbHbIX
JKU3HEHHBIX YCJIOBUSX, 00€CMEeYNBAIOT BO3MOKHOCTD YCIEITHOrO OOY4YEHUsl Ha CIEAYIOIIEM YPOBHE
obpazoBaHwUsI.

K koHuy oOyueHnus ¢ 8 kiacce y obydaromerocs OynyT chOpMUPOBAHBI CIASOYIOIINE TIPEIMETHBIC
pe3yJIbTaThl U3yYEeHHsI XUMHUH Ha YTTyOJICHHBIM YPOBHE:

PacKpbIBATh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSTHUH: aTOM, MOJEKYJa, XUMUYECKUN 3JIEMEHT,
MeTaJul, HEMETaJUI, AJJIOTPONHs, MPOCTOE BEIIECTBO, CIOXKHOE BEINEeCTBO, CMeCh (OMHOpPONHAS U
HEOAHOPO/HAS), BaJ€HTHOCTb, OTHOCHTEJbHAs aTOMHAs M MOJICKYJISIpHAas Macca, KOJHYECTBO
BELIIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBasi 10Jil XUMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJIIPHBIN
00BEM, OTHOCHTENBHAS IJIOTHOCTh Ta30B, OKCHUJ, KHCJIOTA, OCHOBAHHE, COJIb, aM()OTEPHBIA OKCHI,
amM(OTepHbI THIPOKCHA, XMUMUYECKas Peakuus, KiacCU(UKALUs peakuuil: peakiuy COCTUHEHMS,
peakuuy pas3joXKEHUs, PEaKIMU 3aMELICHHs, PEakui OOMeHa, 5K30- U HHAOTEPMHUECKUE PEaAKIIHH,
TeruioBol 3 QeKT peakuuu; siIpo aroma, 3JEKTPOHHBIN CIOH aToma, aToMHas opOuTallb, panuyc
aToMa, XUMUYeCKasi CBsI3b, MOJSIPHAS U HEMOJSIpHAs KOBAJIEHTHAs CBsI3b, HOHHAS CBS3b, HOH, KATHOH,
aHWOH, PacTBOP, MaccoBasl AOJs BellecTBa (MPOLICHTHAs KOHLEHTPALMs) B PacTBOPE, MOJSIpHAs
KOHLIEHTpALUs BELIEeCTBa B PACTBOPE; AJIEKTPOOTPULATENBHOCTb, CTENEHb OKUCIEHUS, OKUCIUTENN U
BOCCTAHOBUTENN, OKUCJIEHHE U BOCCTAHOBJIEHHE, OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUN, METON
3JIEKTPOHHOTO OaaHca,;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHATUIM U IPUMEHSITh 3TH MOHATUS NTPU
ONMCAaHUU BELIECTB U UX MpEeBpalleHul;

UCTIONB30BAaTh XUMHYECKYI0 CHMBOJIMKY [JIsl COCTaBJICHHS (POpPMyJ BEIECTB W ypPaBHEHUH
XUMHUYECKUX PEAKLUIL,

OTIPeNeNATh BAJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENEHb OKHCICHHS
3JIEMEHTOB B OHHAPHBIX COENWHEHMSIX, NPUHAMJIEKHOCTb BELIECTB K OMNPEICICHHOMY KJaccCy
COeAMHEHUH 1o (opMysiaM, BHIbI XUMHUYECKOH CBSI3U (KOBAJIEHTHOW M MOHHOW) B HEOPTaHUYECKHX
COEIUHEHUSIX;

pacKpbIBaTh CMBIC 3aKOHOB COXPAHEHHUs] MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
Ilepuoanueckoro 3akona JI. 1. MenzaeneeBa, aTOMHO-MOJIEKYJISIPHOM TEOPHH, 3aKOHa ABOTaipo U €ro
CJIEICTBUH, NMPEACTABIEHUI O HAay4HbIX METOJaxX IO3HAHUS, B TOM YHUCJE 3KCIEPUMEHTAJbHBIX U
TEOPETUYECKUX METOJaX MCCIE0OBAHNUS BELIECTB U N3YUEHUsI XUMUUECKUX PeaKIIUil;



JI€MOHCTPUPOBATH MOHUMAaHKHE MEPHOANYECKON 3aBUCHMOCTH CBOWMCTB XMMHYECKHX 3JIEMEHTOB
oT ux nosioskeHus B [lepuonmueckoii cucreme:

ONMUCHIBATD M XapakTepu3oBaTh TaOnuuHy (opmy Ilepuoanyeckoil CHCTEMbl XHMUYECKHX
3JIEMEHTOB: pa3M4yaTh MOHATUS «ryaBHas noarpynna (A-rpynma)» um «mobounas moxrpymma (b-
IPYIINa)», KMaJble IEPUOIBD U «OOJbIINE TTIEPUOIBDY;

COOTHOCUTH O0O3HAueHHs, KOTopble uMeroTcss B Tabmuue «[lepuognueckas —cucrema
xuMudeckux aneMeHtoB 1. M. MeHneneeBa», ¢ 4YHCIOBBIMH XapakTePHUCTUKAMH CTPOEHHsI aTOMOB
XHUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsia siapa, oOllee YHCIO 3JISKTPOHOB M paclpenesieHHe HX MO
3JIEKTPOHHBIM CJIOSIM);

OOBSICHSITE CBSI3b TMOJIOKEHUSI dJieMeHTa B llepuonmueckoil cucteme ¢ pacmpeneieHHeM
SNIEKTPOHOB MO HEPreTHYEeCKUM YPOBHSIM, MOAYPOBHSM U OpOUTAIsIM aTOMOB IEPBBIX UEThIpEX
NepPHO/IOB,

KJ1acCU(MULUMPOBATH XUMUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BELIeCTBA, XUMHUECKHE PEaKLHu
(TI0 YMCNy U COCTaBy YYaCTBYIOIIMX B PEAKLIMH BEIIECTB, 110 TEIIIOBOMY 3 (PerTy);

XapaKkTepu3oBaTh (OMUCHIBATH) (PU3MYECKHE M XMMHUYECKHE CBOWCTBA MPOCTBIX M CJIOXKHBIX
BELLECTB. KHCIOPO/a, BOIOPOAA, BOMbI, OOIINE XUMHYECKUE CBOHCTBA OKCHIOB, KUCJIOT, OCHOBAHHUN U
COJiel, FeHETHYECKYI0 CBs3b MEXKAY HUMH, MOATBEPKIAs MPUMEPaMH MOJEKYJSAPHBIX YpaBHEHUMH
COOTBETCTBYIOLIMX XUMHYECKUX PEaKLHIi;

OIUCBIBATD POJIb KHCIOPO/A, BOJOPOAA U BOIBI B IPUPOJHBIX MPOLIECCAX, B JKUBBIX OPraHU3MAX,
UX TPUMEHEHHE B pA3IMYHBbIX OTPACIAX MPOMBILUIEHHOCTH, BO3MOXKHOE HCIIOJb30BAaHHE B
COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHSTb M MPOrHO3MPOBATh CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX COCTaBa U CTPOEHHS,
BO3MOKHOCTH MPOTEKAHHSI XUMHUYECKHIX MPEBPALIECHUH B PA3IMYHbIX YCIOBHSX,

BBIYHCIIATE OTHOCUTEJbHYIO MOJICKYJIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MOJSIPHYIO Maccy
CMECH, MOJIbHYIO JOJIF0 XHUMHUYECKOTO 3JIeMEHTa B COEAMHEHHU, MAacCOBYHO OO XHUMHUYECKOIrO
seMeHTa 1Mo (GopMyJsie COeMHEHHs], HAXOAUTh MPOCTEHIIYI0 (POPMYJy BEIIECTBA MO MACCOBBIM HJIH
MOJIbHBIM JIOJISIM 3JIEMEHTOB, MAcCOBYIO JOJIKO BELIECTBA B PACTBOPE, MOJISIPHYIO KOHLICHTPALIUIO
BEILLECTBA B PACTBOPE, MPOBOIUTH PACUETHI M0 YPABHEHUSIM XUMUYECKOH PeaKLHH;

NPUMEHSITh OCHOBHbBIE OIEPALMH MBICIUTEIbHON ASTEbHOCTU — aHAJIM3 M CHHTE3, CPaBHEHHE,
obob1eHne, CUCTEMATH3AIMIO, KIaCCU(DUKAIMIO, BBISBJICHUE MPUYHMHHO-CIIEACTBEHHBIX CBSI3EH — HJIs
U3YYEHHUs] CBOWCTB BEIIECTB M XUMHYECKHX PEAKLHi, eCTEeCTBEHHO-HAyYHbIC METONbl MO3HAHUS —
HaOJII0ICHHE, U3MEPEeHHe, MOIEIUPOBAHUE, SKCIIEPUMEHT (peasibHbIil U MBICIEHHBIH) — AJIT OCBOCHHS
y4eOHOTO Coep KaHUS,

pacKpbIBaTh CYIIHOCTb MPOLIECCOB OKUCJIEHHS W BOCCTAHOBJICHMS, COCTaBJISATh YpPaBHEHHs
MPOCTBIX OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PeaKIHid (METOIOM 3JICKTPOHHOTO DaaHca),

YCTAHABIMBATh CBSI3U MEXKIY peajbHO HAOMIOJAeMBbIMH XHMHUYECKUMU SIBICHUSMH U
MPOLIECCAMH, MPOUCXOAALIMMHI B MAKPO- U MUKPOMHUPE, OOBSCHSITh MPUUHUHBI MHOTOOOPa3HUsl BEIIECTB,
COOTHOCHUTb XUMHUYECKIE 3HAHUS CO 3HAHUSIMU IPYyTUX Y4eOHBIX MPEAMETOB,

coOmonarhy mpasmia Oe3onacHo padoTel B JTaOOpAaTOpUM MPHU KCMOJB30BAHUM XUMHUYECKOU
nocyabl ¥ OOOpYIOBaHHs, a TakKe IMpaBuia OOpalieHusi C BELECTBAMH B COOTBETCTBHU C
UHCTPYKLMSMHU BBITIONHEHUST JTA0OPATOPHBIX ONBITOB M MPAKTHUECKHX padoT MO MOJYyYEHHIO M
coOupaHni0 ra3000pa3HBIX BemECTB (BOAOPOAAa W KHUCJIOPOJA), TMPHUTOTOBJICHHIO PACTBOPOB C
ONpPEAETICHHON MacCOBOM J1OJIEH PaCTBOPEHHOIO BELIECTBA, PELICHUIO SKCIEPUMEHTAIbHBIX 3a7a4 IO
TeMe «OCHOBHbBIE KJIACChl HEOPTAHUYECKUX COSTUHEHHUIN,



JEMOHCTPHUPOBATh BJIAJCHHE OCHOBAMHM XUMHYECKOW TPAMOTHOCTH, BKJIIOYAIOLIEH YMEHHUs
Oe3omacHOro odOpaleHus: ¢ BEeIEeCTBAMU, UCTIOIb3yeMbIMU B MOBCEAHEBHOM JKU3HH, a TAK)KE 3HAHUE
MPABIT TIOBEICHUS B LENSIX COePEKeHUsI 31I0POBbs U OKPYIKAIOIIEH CPEIbl.

K koHuy oOyuenus ¢ 9 kiacce y obydaromerocs OynyT chOpMUPOBAHBI CIASOYIOIINE TIPEIMETHBIC
pe3yJIbTaThl U3yYEHHUsI XUMHUH Ha YTTyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBIC] OCHOBHBIX XUMHYECKUX MOHITHH: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHUOH, 3JIEKTPOOTPHULATENIbHOCTD, CTETICHb OKUCIEHUS, XUMUYECKAst PEaKLUsl, TETIOBOI
3¢ ekt peakunu, MOJIb, MOJIIPHBIN 00BEM, PacTBop;

AJNEKTPOJIUTHI, HEIIEKTPOJUTHI, SJIEKTPOJUTHUECKAsT TUCCONMALINS, PEAKLIUA HNOHHOTO OOMEHa,
TUApPONN3 colell, oOpaTUMble 1 HEOOPaTUMBbIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIC PEAKIIHH,
OKUCJIUTENb, BOCCTAHOBUTENb, OKUCJIEHHWE W  BOCCTAHOBJICHHWE, BJIEKTPOJIN3,  AJJIOTPONUS,
aM(pOTepHOCTh, XUMHUYECKasi CBsI3b (KOBAJIEHTHAs, HWOHHAS, METaJUIMYECKasi), MEXKMOJICKYJISPHBIC
B3aMMOCHCTBUsSl (BOJOPOMHAs CBsi3b, CWiIbl BaH-nep-Baanbca), KOMIUIEKCHBIE COSTHHEHMS,
KPUCTAJUTMYECKUE peIleTKd (MPUMHUTHUBHAS KyOudeckas, OOBEMHO-LEHTPHPOBAHHAS KyOudeckas,
IPaHELIEHTPUPOBaHHAs KyOHWUecKas, TI'€KCaroHajbHas IUIOTHOYNAKOBAaHHAs), KOPPO3Hsl METAIIOB,
CILJIABBI, CKOPOCTh XMMHUYECKON PEAKIINH, KaTaln3, XUMHUIECKOE PAaBHOBECUE, 3JIEMEHThl XUMUYECKOMN
TEePMOAMHAMUKHU KaK OAHOHN U3 TeopeTudeckux ocHOB xumuu, 111K

WUJUTFOCTPHUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHH U IPUMEHSITh 3TH MOHSITHS MTPU
OMHUCAHUU BELIECTB U UX MPEBPALIECHUN,

UCTIOJIb30BATh XUMUYECKYI0 CHUMBOJIMKY IJIsl COCTaBJieHUs (pOPMyJT BEINECTB U ypaBHEHUI
XUMHUYECKUX PEAKLUIL,

ONPENENSITh BAJICHTHOCTb M CTENEHb OKHUCJICHHUS XUMHUYECKUX JJIEMEHTOB B COEIUHEHHSIX
Pa3JIMIHOTO COCTABA, MPUHAJIEKHOCTD BELIECTB K ONPENEICHHOMY KJIACCy COeAMHEHUH 1o popmynam,
BUbI XUMHYECKOH CBsI3U (KOBAJIEHTHOW, HOHHOH, METAJNTHYECKON) B HEOPTaHUYECKUX COCIUHEHUSX,
3apsa MOHA MO XUMHYECKOW (hopMylie, XapakTep Cpedbl B BOIHBIX PAcTBOpPaX HEOPTaHHMYECKUX
COEUHEHUH, TUIT KPUCTATUIECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA,;

packpeiBaTh cMbIch Ilepuoanueckoro 3akona /. M. MeHneneeBa W NE€MOHCTPUPOBATH €ro
MOHUMAHUE:

OMKCHIBATL U XapaKTePU30BaThb TaOmu4yHyro ¢opmy [leprogndeckoll CHCTEMbI XUMHYECKUX
3JIEMEHTOB. pPa3inyaTh TOHATUS «A-rpynma» U «b-rpynma», «Majbie TEpHOAb H «OoNbIIne
MEePUOIBDY;

OOBSICHSITE CBSI3b TMOJIOKEHUS dJieMeHTa B llepuonmueckoil cucreme C pacmpeneieHHeM
3JIEKTPOHOB MO JHEPTeTHMYECKUM YPOBHSM, MOAYPOBHSIM M OPOUTANSAM aTOMOB MEPBBIX YETBIPEX
MEePUOJIOB;

BBIICJISITE OOIIUE 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB 3JIEMEHTOB W WX COCOUHEHUH
(KUCIOTHO-OCHOBHBIX M OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHUAOB M THIPOKCHIOB) B
npenesax MajblX NEPUOAOB U IIIABHBIX MOATPYII C YIETOM CTPOEHUS UX aTOMOB;

PACKpBIBaTh CMBICJ TEOPUHU JICKTPOJIUTHUECKON AUCCOLUALINY, 3aKOHA ['ecca U ero ciencTsuid,
3aKOHA JEHUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEM W3MEHEHUs CKOPOCTH XUMHYECKOH peakluu,
HATPABJICHUS] CMEIEHUSI XHMIYECKOTO PABHOBECHS B 3aBUCHMOCTH OT Pa3JINYHbIX (DaKTOPOB;

KJIacCU(PUIMPOBATE XUMUYECKHE 3JIEMEHTBI, HEOPTAHMIECKHE BEIIeCTBA, XMMHUECKUE PEaKIUU
(o 4MCy M COCTaBy yYaCTBYIOIIUX B PEAKIUH BEINECTB, IO TeIIOBOMY 3((eKTy, 1Mo arperaTHoMy
COCTOSIHHIO PEareHTOB, 10 W3MEHEHMIO CTEMEeHEM OKUCIEHUS XHUMHYECKHUX OJJIEMEHTOB, [0
00paTUMOCTH, TI0 YYACTHIO KaTaJIN3aTopa);



XapaKTeprU30BaTh (OMHUCHIBATH) OOIMME XUMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KIJIACCOB
HEOPTraHMYECKUX COCIUHEHUH, TMOATBEPKAAst 5TO OMHCAHUE NMPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX
YPaBHEHUN COOTBETCTBYHOIUX XUMHUYECKUX PEAKLIUN,

COCTaBJIATh YPABHEHUS: DJICKTPOJIUTHUECKON AUCCOLUALIMN KUCIIOT, IEJOYEN U COJICH;, MOJIHbIE
U COKpAIEHHBbIC YPABHEHUS PEaKIMii HOHHOTO OOMEHa, peaKIHii, MOATBEPKAAIOIINX CyIECTBOBAHNE
TeHETHYECKON CBSI3M MEXKAY BEIIECTBAMH PAa3JIMYHBIX KIIACCOB,

PacKpBIBATh CYIIHOCTb IPOLIECCOB THUAPOJHN3a COJIEH MOCPENCTBOM COCTABIIEHHSI KPAaTKHX
HOHHBIX M MOJICKYJSIDHBIX YPAaBHEHUH pPEaKLUUH, CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTEBHBIX
peakuuii MOCPEICTBOM COCTABJIEHHs! HIIEKTPOHHOTO DallaHCca 3THX PEaKIuil;

NPEACKa3bIBATh XapaKTep CPeIbl B BOMHBIX PACTBOPAX COJEH;

XapakTepru30BaTh (OMUCHIBATh) (PHU3MUECKHE W XHUMHUYECKHE CBOHCTBA TPOCTBHIX BEINECTB
(xuciopon, 030H, rpaduT, aamas, KpeMHuii, 00p, a3ot, ¢ocdop, cepa, XJIop, HATPUH, KATUH, MATHUIMA,
KaJIbIUH, aJTIOMHHHMM, JKEJIe30, MeJIb, LINHK, cepedpo) u 0Opa3sOBaHHBIX UMH CJIOKHBIX BEIIECTB, B TOM
Yrciie UX BOJHBIX PAaCTBOPOB (aMMHAK, XJOPOBOAOPOH, cepoBomopon, okcuawl yriaepoxa (II, IV),
kpemuus (1V), azora (I, 11, 111, IV, V) u docdopa (II1, V), cepsr (IV, VI), ceprucras, cepHasi, a30THas,
dochopHas, yrompHas, KpeMHHEBas KHCJOTBI, OKCHIbI W TUApoKcuabsl MmerauioB [A-IIA-rpymm,
amomunusi, meau (I1), nunka, xenesa (11 u I11));

MOSICHATh COCTaB, OTHAENbHBIE CIOCOOBI TIOJNYYEHHs] W CBOHCTBA CJIOXKHBIX BEINECTB
(xucnopoacoaep Kalife KUCIOTHI XJIOpa, a30THCTas, OOpHas, YKCyCHas KHCJIOTBI W HUX COJIH,
rajorenuzs! kpemuus (IV) u ocdopa (11 u V), okcun u ruapoxcun xpoma (I1I), mepmaHranar kamus;,

ONUCBHIBATh POJb BAKHEWIINX M3yYaeMBbIX BEIIECTB B MPHUPOIHBIX INPOLIECCAX, BIMUSHUE HA
JKUBBIE OPTaHU3MBbI, IPUMEHEHNE B PA3JIMYHBIX OTPACISAX SKOHOMHKH, UCTIOJIB30BAHUE ISl CO3IAHUS
COBPEMEHHBIX MaTE€PHUAJIOB U TEXHOJIOTUH;

NPOBOAUTh PEAKIUH, TIOATBEPXKAAIOIINE KAYeCTBEHHBI COCTaB PA3JMYHBIX BEINECTB,
pacrio3HaBaTh OMBITHBIM IyTEM COAEPKAIIMECs B BOAHBIX PAcTBOPAaxX HMOHBI. XJIOPUA-, OpOMHI-,
uonnn-, cynbdar-, pocdar-, kapboHar-, cunukar-, cyiabPpur-, cynbPpua-, HUTPAT- U HUTPHUT-UOHHI,
THIPOKCHUI-UOHBI, KaTHOHBI aMMOHHUS, MAarHWsl, KaJbIHs, aJTIOMHUHUS, kene3a (2+) u keneza (3+),
Menu (2+), HUHKa,

OOBSICHATH U IPOTHO3MPOBATH CBONCTBA BAKHEHIINX M3YYae€MbIX BEIECTB B 3aBUCHMOCTH OT UX
COCTaBa M CTPOEHUs], MPUMEHEHHE BEIECTB B 3aBUCIMOCTH OT UX CBOMCTB, BO3MOXXHOCTb IPOTEKAHUS
XUMHYECKUX TMPEBpAINEHUII B PAa3JIMYHBIX YCJIOBHAX HA OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB
XHUMHUYECKOW KHHETUKHU U TEPMOINHAMUKH,

BBIYUCIISATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJSIPHYKO MAacChl BELIECTB, MAcCOBYIO IOJIO
XUMHYECKOTO 3JIEMEHTa 10 (PopMyJie COeTMHEHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJBHYIO
JOJTI0 XUMHYECKOTO 3JIEMEHTAa B COCOMHEHWH, MOJSIPHYIO KOHLIEHTPALMIO BELIECTBA B PAaCTBOPE,
HAXOIUTh MPOCTeHIIyr0 (OpMyJly BEINECTBA IO MACCOBBIM HJIM MOJBHBIM JOJSIM 3JIEMEHTOB,
NPOBOJAUTh PAacdeThl MO YPABHEHUSIM XHMMHUYECKHX PEAKIMHA C Yy4eTOM HEIOCTaTKa OJHOro U3
PEareHToB, MPAaKTUYECKOTO BBIXOZA MPOAYKTA, 3HAYEHUs TEIJIOBOTO 3(PQeKTa peakuuu, ONnpeneisiTh
COCTaB CMECeii;

coOmonarhy mpasmia Oe3onacHO padoTel B JTAOOpATOpUM MPHU KCMOJB30BAHUU XUMHUYECKOU
nocyapl W OOOpYIOBaHHS, a Takke MpaBuia OOpalleHus C BEIIeCTBAMH B COOTBETCTBHUHU C
UHCTPYKLHUSMH BBINTOJIHEHUS JAOOPATOPHBIX OMBITOB W NPAKTUYECKUX paboT MO MOJY4YEeHUIO U
coOupanmto ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO ra3a) U PemeHnI0 SKCIePUMEHTAIbHBIX
3amad Mo TeMaM Kypca, IPEeACTaBIsATh Pe3yIbTaThl SKCIIEPUMEHTa B (JOpMe BBIBOIOB, 1OKA3aTENbCTB,
rpadukoB, TaOJIHI U BBIIBJISITH SMIIMPHUECKUE 3aKOHOMEPHOCTH,



NPUMEHSTh OCHOBHBIC ONEPALMU MBICIHTENIBHON NESTeNbHOCTH (aHAIN3 U CUHTE3, CPaBHEHHUE,
000011IeHNEe, CHCTEMATH3aLNIO, BBISIBJICHHE MPUYNHHO-CIEICTBEHHBIX CBSI3€H) PU N3yUE€HUU CBOWCTB
BEIECTB W XUMHUYECKHMX pEaKUWH, BJIAaJeTb €CTECTBEHHO-HAYYHBIMH METOJAMH IO3HAHUS
(HabmroeHne, n3MepeHne, MOASINPOBAHIE, SKCIIEPUMEHT (PealibHbI i MBICIICHHBIH);

NPUMEHSTh TpaBWiIa 0e30MacHOro OOpaIleHHuss C  BELUIECTBAMH, HCIHOJB3YEMBIMHU B
NOBCEHEBHON JKWU3HM, NpPaBUJAa TOBEACHUS B LEIsIX COEpekeHUS 3I0POBbsI M OKPYXKaroIuei
NPUPOAHOHN Cpernbl, MOHUMATh Bpen (OMacHOCTh) BO3AEHCTBUS HA JKHUBBIE OPTaHU3MBI ONPEIEICHHBIX
BEIECTB, MOSICHATh HA TMPUMEPax CHOCOOBl YMEHBIIEHHUS U TPENOTBPAINEHUS HX BPEAHOTO
BO3/ICHCTBHS, 3HAYCHHE JKUPOB, OEJIKOB, YIJIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa,

UCTIONB30BATh TOJyYEHHBbIE TNPEACTaBICHUS O cdepax NpoPecCHOHATBHON NeATeNbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY Ui NPOQECCHOHATBHON
OpPUEHTALMH M JJII OCO3HAHHOTO BBIOOpa XUMHH Kak NMPOQUIBHOTO NMpeaMeTa MPH MPONOJKEHUH
oOyueHus1 Ha YPOBHE cpenHero odiero o0pa3oBaHuUs;
y4aCTBOBATh BO BHEYPOYHOH MPOEKTHO-HUCCIIEAOBATENBLCKON AESITEIbHOCTH XUMUYECKOH M XMMHKO-
SKOJIOTUYECKOH HAIPaBICHHOCTH, IPUOOPECTH OMBIT MPOBEACHHS YIEOHBIX UCCIEIOBAHUN B YCIOBHUSX
00pa3oBaTeNbHBIX OPTaHU3ALMH, a TAKXKe OpPraHu3aluid (LEHTPOB) IOMOJHUTEIBHOrO 00pa30BaHUs

nerei.



Ne n/n

Pasgen 1.

11

12

13

HanmeHoBaHWe pa3fesnioB U TeM
nporpamMmbi

BelLecTBo 1 XMMmyecKas peakums

[MoBTOpeHWE 1 yrny6neHne 3HaHUM 0
BeLLlecTBe

OCHOBHbIe 3aKOHOMEPHOCTY MPOTEKAHNS
XUMMUYECKNX peaKLmii

ANeKTPONMTUYECKaa AuccoLmaums.
XVMUYECKMEe peakunn B pacTBopax

WToro no pasgeny

Pasgen 2.

21

2.2

2.3

2.4

HemeTannbl U nx coeHEHNSA

O6Lan xapaKTepucTUKa XMMUYECKNX
anemeHToB VIA-rpynnol. ["anoreHsbl

O6Lan xapaKTepUCTNKa XUMUYECKNX
anemeHToB VIA-rpynnbl. Cepa n eé
COefNHeHnA

O6Lan xapaKTepUCTNKa XUMUYECKNX
anemeHToB VA-rpynnbl. A30T, (hocop u ux
coeauHeHNs

O6LLas XapaKTePUCTIKA XUMNUECKIX

anemeHTOoB IVA-rpynnbl. Yrnepoa n
KpeMHWI, UX coeguHeHus. bop

WToro no pasgeny

Pasgen 3.

MeTannbl U Nx coeHEHNSA

KonnyecTtBo yacoB

Bcero

14

34

KOHTpONbH
ble paboTbl

IMpaKTnyeck
ne paboTbl

ANeKTPOHHbIE (UNPPOBLIE)
obpasoBaTe/ibHble pecypchbl

httDs://m.edsoo.m/Y2G4J2K1P

httDs://m.edsoo.m/O7A7V2Z3B

httDs://m.edsoo.m/\/OM6U4P2E

httDs://m.edsoo.m/O4D3TOL1B

httDs://m.edsoo.m/D3M9Y2B8G

httDs://m.edsoo.m/L5W1W5P6H

httDs://m.edsoo.m/L7B0C6Y2K


https://m.edsoo.ru/Y2G4J2K1P
https://m.edsoo.ru/O7A7V2Z3B
https://m.edsoo.ru/V0M6U4P2E
https://m.edsoo.ru/Q4D3T0L1B
https://m.edsoo.ru/D3M9Y2B8G
https://m.edsoo.ru/L5W1W5P6H
https://m.edsoo.ru/L7B0C6Y2K

31 O6uyme cBOWCTBa META/I/I0B
3.2 BaxkHenLLme meTansibl U UX COeAMHEHNS

NToro no pasgeny

Pasgen 4. Xumusa 1 oKpy»KaloLasa cpeja

BellecTBa 1 MaTepuasbl B XKU3HM YeroBeKa.

4.1 o
OCHOBbI 3KONIOTMYECKOW rPamoTHOCTH
WToro no pasgeny

Pa3gen 5. O606LieHMe 3HAHNIA

51 MoBTOpPEHME 1 0606LLEHME 3HAHWIA
' OCHOBHbIX pa3fenioB KypcoB 8—9 K/accos
WToro no pasgeny
Pe3epBHoe Bpems

OBLEE KOJIMYECTBO YACOB MO NMPOIrPAMME

20

102

httDs://m.edso0.m/S4C6K8J4G
httDs://m.edsoo.m/\VV1L8W7M50

https://m.edsoo.m/M1Z0Y8C8A

https://m.edsoo.m/R4J712W1R

httDs://m.edsoo.m/P2P2L6Z3I


https://m.edsoo.ru/S4C6K8J4G
https://m.edsoo.ru/V1L8W7M5Q
https://m.edsoo.ru/M1Z0Y8C8A
https://m.edsoo.ru/R4J7I2W1R
https://m.edsoo.ru/P2P2L6Z3I

Ne n/n

Tema ypoka

CTtpoeHne aToMOB

MocnenoBateNibHOCTb 3aro/IHEHNS
3N1eKTPOHHbIX OpbuTaseil aToMOB MasbIX
nep1oaos

Oco6eHHOCTI 3aM0MHEHNSA 3MTEKTPOHHbIX
opbuTanein atomMoB 60/bLINX NEPUOAOB

CteneHb OKUC/IEHNA N Ba/IEHTHOCTb

Buabl XMMUYeCKOR CBA3M

OOMEHHbIN 1 JOHOPHO-aKLLENTOPHBIN
MeXaHM3M 06pa3oBaHnsl KOBA/IEHTHOW
CBA3N. MeXMOoneKynspHble
B3aVIMOAENCTBIS

TuNbl KPUCTATUYECKNX PELLETOK,
0CO6GEHHOCTY CTPOEHNS
KpUCTaNMYeCKnNX PEeLLETOK.
3aBMCMMOCTb CBOWCTB BELLECTBA OT TUMa
KPUCTaNIM4YeCKON peLlléTkn 1 Bnaa
XUMWNYECKOW CBA3N

KoHTposibHas paboTa Nel no teme:»
«[MoBTOPEHME N YrNybneHne 3HaHNIA

KonnyecTtBo yacoB

Bcero

KOHTpONbH
ble paboThl

IMpakTnyeck
ne paboTbl

Jata
N3y4yeHn
A

ONeKTPOHHbIE

UnpoBbIe
ob6pasoBaTesibHble

pecypchbl

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d210c

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d227e

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d23dc
Bubnunoteka LLOK
httos://m.edsoo.m/ff0d26ca

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d28c8

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d2a6c

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d2be8

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d2a6c


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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OCHOBHbIX Pa3fleNioB Kypca 8 Knacca»

KnaccudukaLms XMMUUYeCKUX peakLmii
Mo PasNMYHbLIM NPU3HAKAM

SHepreTKa XMMUYECKIX peakLWii.
TennoBoii 3hheKT XMMMUUECKOI peakLmy

3aKoH lMecca v ero cnefcrTems

BbluncneHns no TepMoXMMmMYECKOMY
YPaBHEHWIO peakuun: TemnI0BoOro
ahheKTa XMMNYECKOW peakLmm no
KO/INYECTBY BELLECTBA, Macce Um
06LEMY MpopearnpoBasLLero U
06pa3oBaBLLErocs BeLecTsa

IMOHATME O CKOPOCTU XUMUYECKOI
peakumn. 3aKOH [eCTBYHOLLUMX Macc

SHeprus akTmeauumn. MoHsATHE 0
KaTanmse. PepMeHTbI. VIHTMOMTOpSI.

daKTopbl, BANAIOLLME HA CKOPOCTb
XUMUYECKOW peakumm

[MOHATME 0 XMMNYECKOM PaBHOBECUN,
npuHuun fle Watense. daktopbl,
B/IMAIOLLME HA COCTOSIHWE XMMUYECKOrOo
paBHoBecus. MporHo3mpoBaHue
BO3MOXHOCTM NPOTEKaHUSA XMMUYECKNX
npeBpaLLeHnin B pas/iMyHbIX YCI0BUAX

KoHTponbHas paboTa Ne2 no teme:»
TennoBon agh(heKT XMMUYECKOW peakLuu.
CKOpOCTb XMMUYECKOI peakLum»

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d2d50

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d2eae

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d323c

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d350c

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d5230

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d37fa

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d3a16

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d3b88

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d5708


https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE
peakLym

BaXKHble OKUC/IUTENM N BOCCTaHOBUTE/IN.
[NepmaHraHaT Kanms

CsolicTBa NPOCTbIX BELLECTB —
METasI/I0B ¥ HEMETA//I0B, KUC/OT U COJel
— B CBeTe NnpeAcTaBneHnin 06
OKMCNUTENbHO-BOCCTAHOBUTENbHbIX
peakumnax

MpakTnyeckas padota Ne 1 PelueHue
3KCNepuMeHTa/IbHbIX 3a4a4 Nno Teme
«OKUCNTENIbHO-BOCCTAHOBUTE bHbIE
peakLmmn»

KoHTposnbHas paboTa Ne 3 no teme
«OCHOBHbIE 3aKOHOMEpPHOCTU
NPOTEKaHMA XMMUYECKUX peakLmnit»

PacTBopeHuMe Kak (hM3NKO-XUMUYECKUIA
npouecc. SNeKTPonTbI 1
HE3NEKTPONUTSI

Teopus 3M1eKTPONUTUYECKOM
auccoumaumnm

VloHHOe npoun3BeseHWe BOAbI.
BogopoaHbIin nokasatesib

DNeKTPONNTMYECKas AMCCOLIMALIAS
KMUCNOT, OCHOBAHWI 1 CONel

Peakumn MoHHOro obmeHa

CBolACTBa KUCNOT, OCHOBaHWIA U coneli B

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d3f34

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d40c4

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d4290

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d448e

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d4614

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d497a

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d4790

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d4c4a

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d4ae2

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d4dd0

Bubnunoteka LLOK


https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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38

CBeTe npe/acTaBfieHnii 06
3NEKTPOIMTUYECKOW Anccoumauum

KauecTBeHHbIe peaKLym Ha NOHBI

MpakTnyeckas padota Ne 2. PelleHue
3KCNepuMeHTa/IbHbIX 3a4a4 Nno Teme
«INEKTPO/IMTUYECKAA AMCCoLMaLmnay»

maponus coneid. VIoHHble ypaBHeHMS
rMaponmn3a conen

MpakTnyeckas padbota Ne 3. PelleHue
3KCNepUMeHTa/IbHbIX 3a4a4 No TeMe
«["naponus conei»

BbluncneHns mMaccbl NPoAyKTa peakumm
Mo M3BECTHOW Macce OHOrO 13
NCXOAHBIX BELLECTB, B3ATOr0O B BMAe
pacTBopa, CofepXallero onpeaenéHHyo
KOHLEHTpaL M0 pacTBOPEHHOrO BeLLeCTBa
KoHTponbHas paboTa Ne 4 no Teme
«ONEKTPONUTUYECKAS AuccoLmaums.
XUMUYECKMe peakumm B pacTBopax»

O6LLas XxapaKTepUCTMKa HEMETA//IOB.
OO6Las xapaKTep1cTrKa rasioreHoB

XUMMUYECKMe CBOINCTBA ra/loreHoB.
XUMUYECKMe CBONCTBA Xnopa

Xnoposogopoa. ConaHasa KucnoTa

MpakTnyeckas pa6ota Ne 4 no teme
"TlonyyeHne CONsHOM KUCNOTbl,

httos://m.edsoo.m/ff0d4dd0

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d50d2

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d4dd0

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d4f42

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d542e

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d55a0

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d5708

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d587a

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d59e2

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d5b40

Bubnunoteka LLOK
httos://m.edsoo.m/ffOd5eba


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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45

n3yyeHne eé CBOMCTB"

MOHATME O KMCMIOPOACOAEPXKALLMX
KMUC/IOTax X/1opa U UX consx

BaXkHeliLLmne coeIMHEHUs Xnopa 1 UX
HaxXoX/eHVe B NPUPOE.BbIUnCIeHNs Mo
YPaBHEHMAM XMMUYECKMX PeaKLnid, ecnm
OfINH VX PEeareHToB [jaH B U30bITKE

OO6Las XxapaKTepuCcTnKa 31eMEHTOB "YbA-
rpynnbl. CTpoeHWe 1 CBOCTBa NPOCTOro
BeLLleCTBa cepbl. ANOTPOMHbIE
mMoAunprKaLmm cepbl

CepoBofopos, CTPOeHe, r3nYecKme 1
XMMUYECKMe CBOMCTBA. BbluncneHms
MaccoBoi (06bEMHOI) gonu (%) Bbixoda
NPoAYyKTa peakuum rno N3BeCTHON macce
(06BEMY) MCXOAHOrO BeLLEeCTBa U
NpoAyKTa peakumm

Okcmppl cepbl. CepHUCTas KUCIoTa 1 eé
COMMN.

CepHasa KucnoTa v ee conu.
MMPOMBILLIEHHOE NOTyYeHWE CEPHOM
K1CNOTbI

HaxoxxaeHune cepbl 1 eé coeIMHEHNI B
npupoge. XMMNYeCKOe 3arpsisHeHne
OKPY>KatoLLIEN cpefbl COeANHEHMSIMM
cepbl. BbluncneHms maccbl NpogyKTa
peakLUu1n Nno N3BECTHOM MacCOBOM
(o6BbEMHOW) pone (%) ero Bbixoaa OT

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d6342

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d664e

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d664e

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d67ca

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d67ca

Bubnunoteka LLOK
httos://m.edsoo.m/ffOdfee2

Bubnunoteka LLOK
httos://m.edsoo.m/ffOdfee2


https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2
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52

TEOPETNYECKN BO3MOXKHOIO

KoHTponbHas paboTta Ne5 ro Teme:
«BakHenwmne HemeTanbl VII-A n VI-A
rpynmn»

O6Las xapakTepucTnka anemeHToB VA -
rpynnel. A30T, pacnpocTpaHeHue B
npupoae, pusnyeckme n XMMMYecKme
CBOWCTBA

AMMMaK, ero unsnYecKne N XMMMYecKme
CBOICTBA

Conn aMMoHUs

MpakTnyeckas pabota Ne 5 no teme
"lMonyyeHne ammnaka, n3y4veHue ero
CBOWACTB"

Okengbl asota (1, 11, 11, 1V, V)

A30TUCTag KMcnoTa. A30THaa Kucnora

MPOMbILLNIEHHOE NOMYYeHe a30THOI
KUCNOTbl HUTPATbI U HUTPUTBI.
XMMUYECKOe 3arpsi3HeHVe OKPY KatoLLIel
cpefibl COeNHEHNAMM a30Ta

docop, annoTponHble MOAUDMKALNN
(hochopa. MNoHATME 0 MUHepasbHbIX
yL06peHusX. 3arpssHeHve NpUpPoaHbIX
BOZOEMOB COeUHEHNAMM a30Ta U1

(hocthopa

Bubnunoteka LIOK
httos://m.eds00.m/00ad9474

Bubnunoteka LLOK
httos://m.edsoo.m/00ad9b7c

Bubnunoteka LLOK
httos://m.eds00.m/00ad9a50

Bubnunoteka LLOK
httos://m.edsoo.m/00ad9cb2

Bubnunoteka LLOK
httos://m.edsoo.m/00ad9%e1a

Bubnunoteka LLOK
httos://m.edsoo.m/00ad9ffa

Bubnunoteka LLOK
httos://m.edsoo.m/00ada52¢

Bubnunoteka LLOK
httos://m.edsoo.m/00ada52c

Bubnunoteka LLOK
httos://m.edsoo.m/00ada342


https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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62

Okengbl pocdopa (111, V) n hochopHas
Kucnora

KoHTponbHas pabota Ne6 rno teme:»
A30T 1 hoctop»

Yrnepopa, ero a/ioTponHbIe
MOAM(UKaL MK 1 CBOCTBA

Okcnfbl yrnepoga, Ux gusnyeckune v
XUMUYECKINE CBOMCTBA. DKOMOrMYecKme
npo6/siembl, CBA3aHHbIE C OKCULOM
yrnepoaa (1V)

MpakTnyeckne paboTbl Ne 6 Mo Teme
"Mony4eHne okcnga yrnepoga (1V) un
N3y4YeHne ero CBOMCTB"

YTonbHasA Kucnota u eé cou

MepBOHaYabHbIE MOHATUSA 00
OpraHMYecKMX BeLLECcTBax Kak o
COefiMHeHUsX yrnepoga. MpupoaHble
MCTOYHVKW YTNIEBOAOPOSOB U UX POSib B
ObITY 1 NPOMbILLNEHHOCTM

IMoHATME O BMONOrNYECKN BaXKHBIX
OpraHM4ecKunx BELLECTBaxX — >XKUpax,

6enkax v yrneeogax. BblumMcneHns Macci

(06bEMa; H.y.) NpoAyKTa peakuun no
[laHHOI macce (06BbEMY) UCXOAHOMO
BELLIECTBa, COAepXKaLLero onpeaenéHHyo
MacCOBYHO 0710 MPUMECEN

KpeMHuiA, ero usmueckune u

Bubnunoteka LLOK
httos://m.edsoo.m/00adacbc

Bubnunoteka LLOK
httos://m.edsoo.m/00ada824

Bubnunoteka LLOK
httos://m.edsoo.m/00ada96e

Bubnunoteka LLOK
httos://m.edsoo.m/00adb33c

Bubnunoteka LLOK
httos://m.edsoo.m/00adac34

Bubnunoteka LLOK
httos://m.edsoo.m/00adaab8

Bubnunoteka LLOK
httos://m.edsoo.m/00adaab8

Bubnunoteka LLOK
httos://m.edsoo.m/00adae28

Bubnunoteka LLOK


https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
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71

XMMUYECKME CBOWCTBA

Okcmp kpemHus (1V), KpeMHueBas
K1CNOTa, CUMKaTbI

bop. bopHasa kucnota

MpakTnyeckas pabota Ne7. PelueHne
3KCMNepPUMEHTa/IbHbIX 3a4ay Mo Teme
«BaHenLwmne HemeTan bl U UX
COeIMHEHNSA»

KoHTponbHas paboTta Ne 7 no Teme
«BaKHenLwmne HemeTa bl U UX
COeAVHEHNs»

OO6Las xapaKTepucTKa XUMUYECKMX
3/1EMEHTOB — MET&/1/10B Ha OCHOBaHUU
nx nonoxkeHus B NCX3 A.U.
MeHgeneesa. Metannbl A- 1 b-rpynn

MeTannmyeckasi CBA3b U MeTa/I/INYecKas
KpucTannmnyeckas peLuétka. 3aBUCMMOCTb
(hbM3MYECKMX CBOCTB METa/I0B OT
CTpoeHust Kpuctannos. O6uyme
XUMNYECKME CBOMCTBA META/1/10B

O6Lwpme cnocobbl MNOMyYeHUsS METaNOB,
meTannyprusa. Cnnasbl. SNeKTPOIN3
pacnnaBoB 1 pacTBOPOB CO/Meit Kak OfnH
3 CNoco60B NOMyYeHNs MeTanoB

BbluncneHns no ypaBHEHUAM
3NeKTPO/N3a PacnaBoB U PacTBOPOB
BELLECTB. BbluMcneHns cocTaBa CMeceii ¢

httos://m.edsoo.m/00adb076

Bubnunoteka LLOK
httos://m.edso0.m/00adb076

Bubnunoteka LLOK
httos://m.edso0.m/00adh486

Bubnunoteka LLOK
httos://m.edsoo.m/00adaab8

Bubnunoteka LLOK
https://m.edsoo.m/00ad9ch?2

Bubnunoteka LLOK
httDs://m.edsoo.m/ff0d61c6

Bubnunoteka LLOK
httDs://m.edsoo.m/ff0d210c

Bubnunoteka LLOK
httDs://m.edsoo.m/ff0d227e

Bubnunoteka LLOK
httDs://m.edsoo.m/ff0d23dc


https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/ff0d227e
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1CNO/b30BaHMEM PELLIEHMSI CUCTEM
ypaBHeHUI

MoHATME O KOPPO3WN METAINOB.
Pa3fIyHble TUMbl BbIYWUCNEHNIA NO
YPaBHEHUAM XMMUYECKNX PeaKLyit

MeTannbl A-rpynn. LLenoyHble
MeTa//bl. HaxoxaeHve B Npupoge.
CBOMCTBA LLENOYHbIX METa/I/10B

OKcuapl U TapPoOKCK bl HATPUS U Kanus

LLlenoyHo3eme bHbIe METaIbI.
BaXxHeLLme coeAnHEHNS KanbLus,
CBOICTBa, NPUMEHEHNE

KoHTponbHas paboTta Ne 8 no Teme
«LLlenoyHble 1 Weno4yHo3emesbHble
MeTa/Ibl»

YKECTKOCTb BOfbI M CMOCOOLI eé
yCTpaHeHus

MpakTnyeckas pabota Ne 8 o Teme
"YXECTKOCTb BOAbI U MeToAbl eé
yCTpaHeHus"

ANOMUHWI . AMDOTEPHBIE CBOCTBA
OKCUAa U rmapoKcnaa amtoM1HNS

O6wan xapakTepuctmka metansios b-
rpynn (No6o4yHbIX noarpynn).
MepBOHaYanbHble NPeACTaBeHNs O
KOMM/IEKCHbIX COeAUHEHUSX

Meab 1 cepebpo. MpeactaBneHns 06

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d26ca

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d28c8

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d2a6c

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d2be8

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d2a6c

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d2d50

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d2eae

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d323c

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d350c

Bubnunoteka LLOK


https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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aMMMaYHbIX KOMMIEKCax cepe6pa n Megun

LiHK. AMoTepHble CBOIACTBA OKcmaa 1
rMAPOKCUAA LMHKA

>Keneso. YyryH un ctanb — cnnasbl
Xenesa

Okengpl, rnapokenabl v conv xenesa (1)
nxenesa (1)

MpakTnyeckas padota Ne 9. PeleHue
3KCNepuUMeHTa/IbHbIX 3a84a4 No Teme
«BakHenwmne meTansibl 1 UxX
COeAVHEHUA»

BbluncieHns coctaBa cmeceli ¢
CMONb30BaHMEM PELLIEHUSI CUCTEM
YPaBHEHWiA. Pa3nnyHble TUMbI
BbIUMCNEHWIA MO YPABHEHMAM
XUMUYECKMX peaKLinii

KoHTponbHas paboTa Ne 9 no teme
«BaHenwme meTansibl U UX
COeVHEHUA»

BesonacHoe MCNonb3oBaHME BELLECTB U
XUMUYECKNX peaKLmnil B ObITy

HoBble MaTepuasibl 1 TEXHONOTUN.
MPUHLMMBI «3eNEHOM XUMU»

X1UMUs 11 3[40P0OBbE

XUMUYECKOE 3arpsisHEHE OKPYXKatoLLIEl
cpefbl. MoHsTVE 0 NpeaenbHoO
[0NYCTUMOI KOHLEHTPALW BELLLECTB

httos://m.edsoo.m/ff0d5230

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d37fa

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d3a16

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d3b88

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d5708

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d3f34

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d40c4
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JKonornyeckue npobnembl, CBs3aHHbIE C
coeIMHeHNAMW yrnepoda, asoTa, Cepbl,
TSHKENBLIX METaNN0B.POMb XMMUU B
PELLEHNIN 3KONOTMYECKMX NPo6/IeM

Meprogunyecknii 3aKoH 1 Mepurognyeckas
cucTeMa XMMUYECKUX 3/1eMEeHTOB B CBETE
TEopuM CTPOEHNS aToOMa.
3aKOHOMEPHOCTU B M3MEHEHUW CBOMCTB
XUMUYECKNX 3/IEMEHTOB U KX
COefIMHEHWNIA B nepuogax v rpynnax

CTpoeHue BeLlecTBa B TBEPAOM, KUAKOM
1 ra3006pa3HOM COCTOSIHUU. Bugpl
XUMUYECKOW CBA3N

Knaccugukaums XMMMYecKnx peakuuii
Mo Pa3/INYHbLIM MPU3HaKaM.
MporHo3npoBaHmne BO3MOXHOCTY
NPOTEKAHMA XMMNYECKNX NPeBpaLLEHNI
B Pa3/IMYHbIX YCMOBUAX Ha OCHOBE
NpeacTaBEHNIA XMMUYECKON KMHETUKN 1
TepMOANHAMUKN

XUMMYeCKMe peakLummn B pacTBopax.
"'maponus conei

CBOWCTBa KMUCNOT, OCHOBAHWIA U CONEN B
CBeTe npeacTaBfeHnii 06
3NEKTPOIMTUYECKOW Anccoumaumnm

OKUCIUTENbHO-BOCCTAHOBUTE bHbIE
peaKLmMn. SNeKTPOu3.
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MpakTnyeckas pa6ota Ne 10. PelueHne
99 3KCMepUMeHTasbHbIX 33434 No TeMe
«XMMUYECKME peakLnm»

MpakTuyeckas paborta Ne 11. PelueHne
3KCNepuMeHTa/IbHbIX 3a4a4 Nno TeMe

100 «MeTanbl, HeMeTa/bl U UX
COeaVHeHNs»

101 Pe3epBHbIiA YPOK

102 Pe3epBHbIi1 ypoK

OBLEE KOJ/IMYECTBO YACOB 10
NMPOIrPAMME

102

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d4f42

Bubnunoteka LLOK
httos://m.edsoo.m/ff0d542e


https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e













MPOBEPAEMBIE TPEEOBAHWSA K PE3Y/IbTATAM OCBOEHIA
OCHOBHOWOBPA3OBATE/IbHOWV MPOIrPAMMBbI
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PC3y/b 1 /1
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2.2

2.3

2.4

2.5

9 KJ/1IACC

MpoBepsieMble NPeAMETHbIE Pe3y/bTaTbl 0CBOEHWNSI OCHOBHO
o6pasoBaTe/IbHOI NPorpaMMbl OCHOBHOIO 06LLEro 06pasoBaHus!

Mo Teme: «BeLLecTBO 1 XMMIUYECKas peaKLms»

pacKpbiBaTb CMbIC/T OCHOBHbIX XMMUWUYECKUX MOHATWI: PacTBOp, 3/EKTPONUTHI,
HE3NEeKTPONNTbI, 3NEKTPOIUTMNYECKAS AMCCOLMaLMs, peakumMn MOHHOro O6MeHa,
KaTaimsaTop, XMMMUYeCKoe paBHOBecue, 06paTvMble Y HeobpaTMMble peakuuu,
OKWUCNNTE/IbHOBOCCTAHOBUTE/IbHbIE  pPeakuun,  OKUC/NTESIb, BOCCTaHOBUTESb,
OKWC/NEHWe 1 BOCCTaHOB/IEHWE, a/iNoTPONUs, aM)OTEPHOCTb, XMMUYeCcKas CBA3b
(KoBasileHTHas, WOHHasA, MeTajiInyeckas), KpUCTa/IMYeckas peLuéTka, Chnuasbl,
CKOPOCTb XMMMWYECKOW peakumm

WNOCTPUPOBATL B3aMMOCBSA3b OCHOBHbIX XUMWYECKUX MOHATUIA N MPUMEHSATb
3TV MOHATUSA NPU ONUCaHMM BELLECTB 1 UX NpeBpaLLeHuit

COCTaBNATb YPaBHEHUS 3NEKTPONUTUYECKON AMCCOLMaLnmn KUCIOT, LUenoYvein u
CO/el, NOMHbIE U COKpaLLEHHbIe ypaBHeHMs peakuuili MOHHOIo 0bMeHa
pacKpbIBaTh CYLLHOCTb OKWC/INTENbHO-BOCCTaHOBUTE/TbHbIX peakumi
NMOCPeLCTBOM COCTaB/IEHUS 3/IEKTPOHHOIO 6asiaHca aTUX peakLumin

NPOBOAMTL PACHETHI MO YPaBHEHMIO XMMUYECKOIN peakLmm

Mo Temam: «HemeTan/bl ¥ UX CoeauHEHNS» U «MeTanbl Y X COeaUHEHNS»
XapakTepu3oBaTb (ONMcbIBaTb) 00LMe U Cneyuduryeckme XMMMYeCKMne CBOMCTBA
MPOCTbIX W CNOXHbIX  BeLECcTB, MOATBEPXAasd OnucaHWe npumepamMu
MOJIEKYIAPHBIX U MOHHbIX YPaBHEHWIA COOTBETCTBYHOLMX XUMUYECKUX peaKkLui
COCTaBNATb  YpPaBHEHWS  peakuuid,  MOATBEPXAAIOWMX  CYLLeCTBOBaHMe
reHeTUYECKOW CBA3W MEX[Y BeLLeCTBaMM pas/IMyHbIX KNaccoB

NMPOrHO3MpoBaTb CBOWCTBa BELIECTB B  3aBUCMMOCTM OT WX CTPOEHUs,
BO3MOXXHOCTM NPOTEKAHMA XMMUYECKMX NPEBPALLEHNIA B pa3INUHbIX YCN0BUAX
crnefosaTb MNpaBwIaM MoJIb30BaHNA XUMWUYECKOW Mocyfod U NnabopaTopHbIM
06opyfoBaHVeM, a TaKkxKe npasuiaM 0b6paLLeHns C BELLeCTBaMU B COOTBETCTBUN C
WHCTPYKLUMAMM MO BbIMOMHEHWUIO NabopaToOpHbIX XUMWYECKUX OMbITOB MO
MOSTYYEHUIO N COBUPaHMIO ra3000pa3HbIX BeLEeCTB (aMmMuaka W YrneKkucioro
rasa)

NPOBOAMTL  peakuun, MNOATBEPXKAAOLWME KayeCTBEHHbIN COCTaB  Pas/iNyHbIX



BEIECTB. PACIIO3HABATH ONBITHBIM MyTEM XJIOPHI-, Opomun, nonua, kapOoHar,
doctar, cunmukar, cynabdar, THIPOKCHAMOHBI, KATHOHBI aMMOHUS, HOHBI
WU3Y4YEHHBIX METAJIJIOB, MPUCYTCTBYIOINUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX

BEIECTB
3 IIo Teme: «XuMHUs U OKpy>KaroLIasi cCpeaay
31 PacKpbIBaTh CMBICI OCHOBHBIX XxuMu4eckux nouatuil: [1/IK BemecTa; koppo3us
' METAJIOB
MPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON AEATENBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0OOINeHHMEe, CHCTEMATH3alHI0, BBISIBJICHHE MPUYUHHO-
32 CIEACTBEHHBIX CBS3€M — IJI1 HU3Y4YEHHUs CBOHCTB BEIIECTB M XHUMHUYECKHUX

peakuuii; eCTeCTBEHHOHAYYHbIE METOIbl MO3HAHUS — HAOMIOJEeHNe, N3MEPEHUe,
MOZIETUPOBAHKE, SKCTIEPUMEHT (PeasbHbIA  MBICJICHHBIH )




NMPOBEPAEMBbBIE S/IEMEHTbI COAEP>XAHWNA

Koz

11

12

13

14

15

16
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9 KJTACC

lNpoBepsieMblil 3/IEMEHT COLep>KaHNSA
BeLlecTBo 1 XxMMn4yeckas peakuus. osTopeHue

Mepuoamyecknin 3akoH. [lepuroAmyeckas cucTeMa XMMUYECKMX 3neMeHToB [.U.
MeHgeneeBa. CTpoeHMe aTtoMoB. 3aKOHOMEPHOCTM B W3MEHEHWM CBOWCTB
XUMUYECKNX 3/IEMEHTOB NEPBbIX TPEX NEPUOOB, Kaus, KanbLuns U UX COEAVHEHWIA B
COOTBETCTBUM C MOMOXKEHNEM 3/1EMEHTOB B 1eprMOAMNYECKON CUCTEME U CTPOEHMEM
NX aTOMOB

CTpoeHve BelLecTBa: BU/bl XMMUYECKON CBA3N. TWMbl KPUCTAIMYECKMNX PELLIETOK,
3aBMCUMOCTb CBOICTB BeLLEeCTBa OT TuMa KPUCTANNYECKOW peléTkn U Buaa
XMMUMYecKoi cBasn. Knaccuumkaums v HOMEeHKNaTypa HeopraHWYeckux BeLIeCTB
(MeXayHapoaHas 1 TpuBMasbHast). XMMUUYECKUE CBOWCTBA BELLECTB, OTHOCSLLMXCA K
Pa3NMYHbLIM  KnaccaM  HEOPraHWYecKMX  COeAVHEHWIA,  TFeHeTMYeckas  CBSi3b
HEOopraHMYecKnX BeLLeCTB

Knaccuukaums XUMMUYECKUX peakuuii Mo pasfMyHbIM MpU3HaKam (Mo uYucny W
COCTaBY Y4acCTBYHOLUMX B peakLuW BELLECTB, MO TEMNI0BOMY 3((eKTy, Mo U3MEHEHHO
CTENeHein OKMCMEHUS XMMMWYECKUX 3MEMEHTOB, MO 06pPaTUMOCTM, MO Y4YacTuio
KaTanm3aTopa). SK30- U SHAOTEPMUYECKME peakuyy, TEPMOXMMUYECKME YPaBHEHNS.
MOHATME O CKOPOCTU XMMUYECKOI peakLuy

MoHATME 06 06paTUMbIX M HeobpaTUMbIX XMMUYECKMX peakuusix. [loHATME O
FOMOTEHHbIX W TETEPOreHHbIX peakumsx. OoHATE O XMMWUYECKOM pPaBHOBECUU.
daKTopbl, BAUAOWME HA CKOPOCTb XMMMWYECKOW peakuuu W MONOXKEHNe
XMMWYECKOr0 paBHOBECUS

OKMCNNTENBbHO-BOCCTAHOBUTE/IbHbIE peakuuu, 3/'I€KTpOHHbIl7| 6anaHC OKMC/UTENbHO-
BOCCTaHOBUTE/IbHOW peakyun. CocTaBneHue ypaBHEHI/II\/II OKWNC/INTEJIbHO-
BOCCTaHOBUTE/IbHbIX peaKLI|I/II7I C ncnonb3oBaHMeM MeToAa 3/1EKTPOHHOIO 6anaHca

Teopus  3NEKTPONIMTUYECKOA auccoupaumn.  INeKTPOAUTbl U HE3NEKTPONUTBI.
KaTWoHbI, aHWMOHbl. MexaHn3M guccoupaumm BewecTB C pasfMyYHbIMK  BUAaMM
XUMMYecKol cBasn. CTeneHb guccoumaunn. CuibHble U crabble 31EKTPONUTDI.
Peakumn MOHHOro 06MeHa. YCNnoBuS NpoTeKaHust peakuuii MIOHHOro 06MeHa, MOMHbIe
1 COKpaLLEHHble NOHHbIE YpaBHEHUS peakumii. CBOMCTBa KUCOT, OCHOBaHWI 1 COneit
B CBeTe MpeacTaBfieHMiA 06 3M1eKTPONMTUYECKON auccoumaumn. KauecTBeHHbIe
peakuumn Ha MOHbI. ToHATVE O TAPONN3e CoNei

XVUMUYECKNIA IKCMIEPUMEHT: 03HAKOMIEHWUE C MOAENSMU KPUCTANIMYECKUX PELLETOK
HEOPraHMYECKMX BELUECTB - METa/IIoB U HeMETannoB (rpagmTa 1 anmasa), CMoXHbIX
BELLECTB (XNopuaa HaTpusl); UCCNefOBaHWE 3aBMCMMOCTM CKOPOCTU XUMUYECKOM
peakLy OT BO3AeCTBIA Pas/INUHbIX (DAKTOPOB; MCCe0BaHNe 3NEKTPONPOBOAHOCTM
PACTBOPOB BELLECTB, MPOLIECCA AMCCOLMALIAN KUCMOT, LenoYeld 1 conei (BO3MOXHO
CMOMb30BaHVE  BWAEOMATEPUANoB); MPOBEAEHWE OMbITOB,  WMHOCTPUPYHOLLIMX



NPU3HAKHA MPOTEKaHMs PeaKLUi MOHHOro oOMeHa (0Opa3oBaHME OCa/iKa, BBIIEICHUE
rasa, oOpa3oBaHHE BOABI), OIBITOB, HUTFOCTPHUPYIOLIUX MPUMEPBI OKHUCIUTEIbHO-
BOCCTAHOBHUTENIbHBIX peakUuil (rOpeHHe, peakiuH pPas3JIOKEHUs, COCIUHEHMUs),
pacrno3HaBaHUE HEOPraHWYECKUX BELIECTB C MOMOINBIO KaYE€CTBEHHBIX PEAKLUN Ha
VOHBIL, peLIeHNE 3KCIIEPUMEHTAIbHBIX 3a4a4

Hewmeramnmbl u ux COCAUHECHUA

2.1

OO0mast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHs] aTOMOB, XapaKTEPHbIE
crenieHu okucieHusi. CtpoeHue M (U3NUECKHE CBOHCTBA MPOCTBIX BEINECTB —
rajloreHOB. XHMHUYECKHe CBOICTBA Ha TmpuMepe xiopa (B3auMoAeicTBue ¢
MeTaJulaMH{, HeMeTajulaMH, wienodamu). Xuyoposopopoxa. ConsiHas —KHUCIOTA,
XUMUYECKUE CBOMCTBA, MOJyYeHUEe, MpUMEHeHHe. JleficTBUE X0pa U XJIOPOBOAOPOaA
Ha OpraHu3M 4ejoBeka. BaxkHelne XJI0puabl U UX HAXOXKACHUE B IPUPOAE

22

OO6mast xapakTepuctuka 3meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3HUUECKHE CBOICTBA MPOCTHIX
BEIECTB — KUCJIOPOAA WM Cephbl. AJIOTPOIHBIE MOAUPUKALMN KHCJIOPOAA M CEpPBL
Xumuueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHe, (PU3HUecKue U XUMHUYECKHE
coiicTBa. OKCHAIBI CEPbI KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa,
¢dusnyeckne n XMMHYECKHe CBOICTBa (00IIMe Kak MPEACTaBUTENS Kjacca KHUCIOT U
cneunpuiyeckne). XUMHUECKHE PEaKLUH, JIeXKAl[He B OCHOBE MPOMBIILIEHHOTO
crnocoba mony4deHuss cepHod kuciaoTel Ilpumenenwe. Conm CepHOH KHCIOTHI,
Ka4eCTBEHHAsl peakuus Ha cyibdar-uoH. HaxoxneHue cepbl m €€ COenqUHEHHH B
npupone. XHMHYECKOE 3arps3HEHHE OKPY)KAIOLIeH Cpeabl COCOUHEHHSMH Cepbl
(KUCIIOTHBIE  AOXKIW, 3arps3HEHHE BO3AyXa H  BONOEMOB), CHOCOOBI  €ro
NpeOTBPALICHHUS

23

OOmast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHUS] aTOMOB,
XapaKTEPHbIE CTENIEHN OKUCICHUS. A30T, paclpoCTpaHeHue B mpupone, pusmdeckue
U XUMUYeckue cBoiictBa. Kpyrosopot a3ora B mpupone. AMMHaK, ero pusndeckue u
XUMHUYECKUE CBONCTBA, OJy4eHne U npuMeHeHue. Coinm aMMOHUS, X (PU3UYECKUe U
XUMHYeCKHe CBOWCTBA, NMpuMeHeHue. KauecTBeHHas peakiysi HA MOHBI aMMOHUSI.
A3OTHast KUCJIOTa, €€ MoNydeHune, Pu3nuecKue U XMMUYECKHe CBOWCTBA (00Ime Kak
NPEACTABUTENSl Kjacca KHUCIOT M crneuupuueckne). MCnoiap3oBaHHE HUTPATOB U
coJiell aMMOHMS B KayeCTBE MHHEPAIbHBIX YOOOpeHHH. XHUMHUYECKOe 3arps3HeHHe
OKpY’KaloLled Ccpenbl COENWHEHMSIMH a30Ta (KUCIIOTHBIE JOKAH, 3arps3HeHHe
BO3/yXa, IIOYBBI U BOTOEMOB)

24

docdop, amnorponnble Monudpukanuu Qocpopa, PU3MUECKHE U XUMHYECKHE
ceoiictBa. Oxcun dochopa(V) u dochopHast kucnora, GuU3MUECKUe U XUMUISCKUE
cBOiicTBa, mnosydeHue. Mcrnonb3oBanue ¢GocaroB B KauecTBe MHHEPAIbHBIX
ynobpeHuii

25

OO6mas xapakTepuctuka 3meMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTEePHbIE CTENEeHM OKUCICHWs. YIIIepoA, ajulOTPONHble MOIU(UKALIUH,
pacripocTpaHeHne B mpupone, (PU3NIecKre M XUMHYECKHE CBOWCTBA. AACOpPOIHSL
Kpyrosopot yrnepoaa B nmpupone. Okcunsl yriepona, ux GU3n4ecKre U XUMHYECKHe
CBOICTBa, [eHCTBUE HA JKUBbIE OPraHuU3Mbl, IOJy4Y€HHE U IPUMEHEHUE.




DKoNoruyecKkue TmpoOJeMbl, CBs3aHHbIE ¢ okcunom yriepoma(lV), runoresa
rJ100aJIbHOTO TIOTEIUICHHS KJIMMAaTa, MapHUKOBBIA 3(dexT. YrompHas KHCIOTA U €€
conu, uX (U3NYECKHEe M XHMHYECKHE CBOWCTBA, IMOJYYEHHE M MPHMEHEHHE.
KauectBennast peakuust Ha kapOoHaT-uoHbl. Hcronp3oBaHne kKapOOHAaTOB B OBITY,
MEIUIHE, TPOMBILIJICHHOCTH U CEJTbCKOM XO35HCTBE

2.6

ITepBoHauanbHBIE TOHATHS OO0 OPraHUYECKHX BEIIECTBAX KaK O COCOMHEHUSX
yriaepona (MeTaH, 3TaH, STWICH, aleTHIeH, STAHOJ, TJHUIEPHH, YKCYCHasl KUCIIOTA).
Ux cocraB u xumudeckoe crpoeHue. [ToHsTHe 0 OMOJOrHYeCKH BayKHBIX BEIIECTBAX:
KHUpax, OenKax, yriieBoax — U UX POJIM B )KM3HM YesioBeka. MaTtepraibHOe €IMHCTBO
OpPraHUYECKUX U HEOPTraHMYECKUX COeIUHEHUM

2.7

Kpemunii, ero ¢usmyeckne U XUMHYECKHE CBOICTBA, MOJyYE€HHE U NPUMEHEHUE.
Coenunenns kpeMHus B npupoae. Obmue npencrasienus 00 okcune kpemuus(IV) u
KpeMHHeBOH kuciore. CHIMKAaThl, WX HCIOJB30BAHME B OBITY, MEIULMHE,
NPOMBIIJICHHOCTH. BakHEWIne CTPOHUTENbHbIE MaTepUaibl. KepaMHUKa, CTEKJIO,
nemMeHT, OeroH, xkenme3oberoH. IIpoOmembl  0e30mMacHOro  MCHOJIB30BAHUS
CTPOHTENBHBIX MaTEPHUAJIOB B IOBCEHEBHOM KU3HU

2.8

XUMUUECKUH SKCIIEPUMEHT: U3yUeHHE 00pa3LioB HEOPTAHNUECKUX BEINECTB, CBOWCTB
COJITHOM KHCJIOTBI, TPOBEACHHE KAueCTBEHHbIX peaKkLUUd Ha XJIOPUI-HOHBI U
HaOJFOIGHNE TPU3HAKOB WX TNPOTEKAHMS, ONBITHL, OTpakaromue (pusnueckue u
XUMHUYECKHE CBOWMCTBA TAJIOTEHOB M UX COENWHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUAECOMATEPHAJIOB), O3HAKOMJIGHHE C oOpasuamu XJOpuaoB (TaJOreHUIOB),
O3HaKOMJIEHHE ¢ oOpasuamu cepbl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHANIOB), HaOJIIOeHNe Tporecca OOYIJIMBaHUS caxapa MOI JeHCTBUEM
KOHLUEHTPUPOBAHHOW  CEPHOM  KHUCJOTBL, HW3yYE€HHE XHUMUYECKUX  CBOMCTB
pa30aBIeHHON CEepPHOI KHUCIOTHI, MPOBENEHHE Ka4eCTBEHHOW peakLUu Ha CyJbdat-
WOH M HaONMIOAeHWE MpH3HAKA €€ TMPOTEKaHWs, O3HAKOMIIGHHE C (PU3NUYECKUMHU
cBoiicTBaMH a30Ta, (ochopa w uX coeawHEHUH (BO3MOXHO HCIHOJIb30BAHUE
BUZEOMATEepPHANoB), oOpa3laMu a30THBIX U (POCPOpHBIX yHOOpEeHHUH; MoNy4deHue,
coOupaHue, pacro3HaBaHME W H3Y4YCHHE CBOWCTB AaMMHAaKa, IPOBEACHUE
Ka4eCTBEHHBIX PEaKIMi HA MOH aMMOHHUS U (pocdaT-uoH U M3yUeHHE NMPU3HAKOB HX
MPOTEKAHUs, B3aMMOJEHCTBUE KOHLIEHTPUPOBAHHOM A30THOM KHUCJIOTBI C MEABKO
(BO3MOXKHO HCIIOJIb30BaHNE BU/IEOMATEPUAIIOB), U3y4eHue Mojene
KPUCTAJIMYECKNX pEIIETOK anmasa, rpadura, ¢QysuiepeHa, O3HAKOMJIEHHE C
MpoLeccoM anacopOuMM  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIIIEM U
YCTPOWCTBOM NPOTHBOrasa;, MOJy4YeHHE, COOMpaHUe, PACIO3HABAHME M H3y4YEHHUE
CBOWCTB YIJIEKHUCJIOTO Ta3a; MPOBENEHHE KAYECTBEHHBIX PEaKkIHid Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3yYeHUE NTPU3HAKOB UX NMPOTEKAHMsI, O3HAKOMJIEHHE C MPORyKLUel
CHUJIMKaTHONH MPOMBIIJIEHHOCTH, peLIeHHe OSKCIepUMEHTANbHbIX 3a/ad [0 TeMe
«Baxuerne HeMeTaIbl U UX COSTUHEHUDY

MerTaibl 1 UX COCAUHCHUA

3.1

OO0mast XapakTepuUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHHM HX
nonoxeHus B llepuonnueckoi cucreme xumudeckux snemenTos .M. Menaeneesa u
cTpoeHust atromoB. CTpoeHue MeTaioB. Merajindeckass CBsi3b U METaJJIMUYECKast




KPUCTAJJINYECKasl peIIETKa. DIEKTPOXUMUUECKUH Psii HANIPSDKEHUH METaIOB

3.2

dusnueckue W XUMHUECKHE CcBoWcTBa MerawioB. OOmme crocoObl momyudeHus
MeTtayuioB. lIOHSATHE O KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTBI HUX OT
kopposuu. CruiaBbl (CTalb, YyTyH, JIOPATFOMUHIHA, OPOH3a) 1 X MPUMEHEHHE B OBITY
U TIPOMBIIUIEHHOCTH
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IMlenounble Mertannbl: mnonoxeHue B Ilepuoauueckol cucreMe XHMHYECKUX
snemeHToB JI M. Menpneneesa, CTpoeHHE HX aTOMOB, HAaxOXIECHHE B MPUPOAE.
dusnueckue W XMMUYECKHE CBOHCTBAa (Ha mpuMepe Hatpust U Kamwst). OKcuabl U
TUAPOKCUIBI HATPUA U KAJHUA. HpI/IMeHeHI/Ie IICJIOUYHBIX METAJIJIOB U UX COGI[I/IHGHI/Iﬁ
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IllenouHo3eMenbHBIE METAJUIBI MarHUd W KajdbLUW: MoJokeHue B Ilepuonuueckoit
cucreme xumuueckux osyemeHToB J[ M. MeHneneesa, CTpoeHHE UX aTOMOB,
HaxoxJeHue B npupone. Pusnyeckue U XUMHUYECKHE CBONCTBA MAarHusi U KajbLIUs.
Baxneitine coenuHeHust Kanblusi (OKCUA, THAPOKCH, coiv). JKECTKOCTh BOABI H
CHIOCOOBI €€ yCTpaHeHuUs

3.5

AmroMuHuii: nonoxxenue B Ilepuoguueckoil cucreme xumuueckux sjaemeHtos JIH.
Menneneesa; CTpOCHHE aTOMA, HaXOXAeHUE B mpupoae. Pusndyeckne u XUMHUYECKHE
CBOWMCTBA AFOMUHMSL. AM(OTEpHbIE CBOWCTBA OKCHUAA U TUAPOKCHA AJTFOMUHHS

3.6

Keneso: monoxenue B Ilepuomnueckoil cucreMe XUMUYECKUX sjeMeHtoB [[H.
MeHneneeBa; CTpoeHHE aTOMa; HaxoXkJeHue B npupoae. Pusnueckre U XuMHUUECKHUe
cBoiicTBa jxkene3a. Oxcupnel, rugpokcunsl u conu xenesa(ll) u xenesa(1ll), ux cocras,
CBOICTBA U MOJIy4YEHUE

3.7

XUMUUECKUH SKCIIEPHMEHT. O3HAKOMJIEHHE ¢ 00pa3liaMH METaJUIOB U CIUIABOB, MX
(u3NYEeCKNMU CBOMCTBAMH, U3yUEHHE PE3yJbTaTOB KOPPO3HU METAJUIOB (BO3MOXKHO
UCTIOJIb30BAHUE BUIEOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOAECHCTBUS OKCHIA KaJIbLIUS
U HATpUs C BOJOH (BO3MOXKHO HCIIOJNB30BAHHE BUAEOMATEPHAJIOB); HCCIEIOBAHUE
CBOICTB JKECTKOH BOIBI, TpOIECCa TOPEHUsl ’Kejie3a B KHUCIOpoae (BO3MOXKHO
HCTIOJIB30BAHUE BUAEOMATEPHAIIOB); TIPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKIINN
Ha MOHBI (MarHusi, Kanplys, amoMuams, nuHkKa, kenesa(ll) u sxemesa(Ill), mexu(1l),
HaOJIFOICHNE U ONHMCAaHUE TPOLIECCOB OKPAIINBAHUS TUIAMEHH MOHAMH HATPHSI, KaJIUs
U Kanbuusg (BOSMOXHO  HCIIONB30BAHUE  BHUIEOMATEPUANIOB), HCCIEIOBAaHUE
aM(pOTEpHBIX CBONCTB THAPOKCHZAA AaTIOMHHHMS W THAPOKCHAA IIMHKA, pELICHHE
SKCIIEPUMEHTANIBHBIX 33]71a4 10 TeMe «BaskHelmue MeTanbl 1 UX COSTUHEHMSD)

XHUMHUS U OKpyKarolas cpeaa

4.1

Hosele Matepuanel u TexHonoruu. Bemecrsa u maTepuansl B IOBCEAHEBHON XKU3HU
4yenoBeka. XUMHs U 300pOBbe. be3onacHoe UCMoNb30BaHNUE BEIECTB U XUMHUYECKUX
peakumii B ObiTy. IlepBast MOMOIIb MPU XUMHUYECKHUX 0KOTaX U OTPABICHHX

42

OCHOBBI 3KOJIOTHUECKONW TPaMOTHOCTH. XHMHYECKOE 3arpsi3HEHHE OKpyKarolen
cpensl IIJIK. Ponp XumMuM B peImIeHUH SKOJNOTHYECKUX mpobsem. IlpuponHbie
UCTOYHUKH YIJIEBONOPOAOB (Yrojib, MPUPOAHBIA ra3, He(PTb), NPONYKTBl HX
nepepadOoTKH, UX POJIb B ObITY M MPOMBIILIEHHOCTH

43

XUMUYECKUH SKCIEPUMEHT. Hu3y4deHHe o0pa3loB MaTepuasioB (CTEKJIO, CIUIaBBI
METAJUIOB, MTOJINMEPHBIE MaTEPHAJIbI)




MPOBEPAEMBbBIE HA OI'3 N0 XMW TPEBOBAHUA K
PE3Y/IbTATAM OCBOEHNA OCHOBHOW OBEPA30BATE/IbHOW
NMPOIrPAMMbBbI OCHOBHOI'O OBLUEIO OBPA30OBAHUNA

Koz
nposepsie
MOro
TpeboBaH
ns
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12
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MpoBepsieMble Tpe60BaHMA K MNpeAMeTHbIM pe3ysibTaTtaM 6a30B0ro ypoBHS
OCBOEHMSI OCHOBHOW 06pa3oBaTe/IbHOM NPOrpamMMbl OCHOBHOIO O6LLIEFO
obpaszoBaHusA Ha ocHoBe P OC

MpeacTaBneHme:

O MO3HABAaEMOCTU SIBMIEHUI A MNPUPOAbl, MOHMMaHWe OO6BLEKTUBHON 3HAUYMMOCTM
OCHOB XMMWYECKON HayKM Kak 06/1acTi COBPEMEHHOro €ecTecTBO3HaHUS,
KOMMOHEHTa O06LLUEA KynbTypbl W MPaKTUYECKOW [edTeNbHOCTM 4YenoBeka B
YCNOBUSIX COBPEMEHHOrO OOLLECTBA; MOHMMaHMEe MecTa XMMWWU Cpean apyrux
eCTECTBEHHbIX HayK

O Hay4HbIX MeTOAax MO3HaHUs, B TOM UMCME 3KCMEPUMEHTANbHbIX WU
TEOPETUYECKMX MEeTOdaX WCCMeA0BaHNS BELLECTB W U3YUEHUS XUMUUYECKMX
PeakLUWii; yMeHne MCronb3oBaTb MOAENN AN O6BLACHEHUS CTPOEHWSt aTOMOB W
MONEKy/

0 cC(epax NPOMEeCCUOHA/IbHOW AeATeNbHOCTU, CBSI3aHHbLIX C  XUMUERA W
COBPEMEHHbIMW TEXHOMOTMUAMM, OCHOBAaHHLIMM Ha AOCTUXKEHMSAX XMMUYECKOM
HayKW, Y4TO MO3BOMMT OOYyYatOLMMCS pacCMaTpyBaTb XMMUIO Kak Chepy CBOel
Oyayulein npoteccnoHanbHOW AeATeNbHOCTU W CAenaTb OCO3HaHHbIA BbIOOP
XMMUM  KaK nNpouibHOrO npeAMeTa MpW Mepexofde Ha YPOBEHb CPefHero
06LLero o6pasoBaHus

BnageHwne CUCTEMON XUMUYECKUX 3HAHWUA W YMEHNE TPUMEHATb CUCTEMY
XUMUYECKNX 3HAHWNA, KOTOpas BK/HOYaeT:

BaKHEMLLME XMMUYECKME MOHATUA: XUMWUYECKUIA 3N1eMEHT, aToM, MOJeKyna,
BELLLECTBO, MPOCTOE W C/MIOXKHOE BELLECTBO, OAHOPOAHAs U HEOQHOPOAHas CMECh,
OTHOCUTE/bHbIE aTOMHasA U MOMIEKY/ISPHAst MaccChl, KOMMYECTBO BELLLECTBA, MOJb,
MONSiPHas Macca, MOMSPHbIA 00bEM, OKCMA, KWUCNOTa, OCHOBaHWE, COfb
(cpeaHss), XMMUYecKas peakums, peakuun COeUHEHUS, PeakLUMn pasnoXeHus,
peakuumn 3aMeLLeHns, peakumMm obMmeHa, TennoBoin 3((eKT peakumu, 3K30- U
3HA0TEPMUYECKME peakLmMK, pacTBOp, MaccoBast [0/ XMMUYECKOrO 3/1eMeHTa B
coeuHeHnn, MaccoBasi 0N W MPOLEHTHas KOHLEHTpauus BellecTBa B
pacTBoOpe, AP0 aToMa, 3NEKTPOHHbIM CNO aToMa, aTOMHas op6uTanb, paanyc
aTtoma, Ba/IEHTHOCTb, CTENeHb  OKWUC/EHWS, XUMUYecKas CBfI3b,
3NEKTPOOTPULATENIbHOCTb, NONSPHAs U HEMONsSPHas KOBa/leHTHas CBA3b, MOHHas
CBA3b, METa/l/IMYEcKas CBsA3b, KpUCTa//IMYECKasi pelléTka (aToOMHas, WOHHas,
MeTa//INYeCKas, MOMEKYNApHasl), WOH, KAaTWUOH, aHWOH, 9NeKTPOAUT W
HE3NEKTPONINT, 3NEKTPONUTUYECKAs AMCCOLMALIMS, PeakuuM WOHHOFO O0OMeHa,
OKWUCNUTENIbHO-BOCCTAHOBUTE/IbHbIE PeaKLUMKW, OKUCNUTENb WU BOCCTaHOBUTESb,



OKHCJIEHHE€ U BOCCTaHOBJIEHHE, JJIEKTPOJIU3, XUMHUYECKO€ paBHOBECHE,
oOpatumble W HEOOpPaTUMBbIE pPEAKLUH, CKOPOCTb XUMHUYECKOW pEaKIHH,
karanusarop, 111K, koppo3us MeTaJIoB, CILIaBbI

22

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMUH: 3aKOH COXPAHEHHS] MACChI, IEPUOIUIECKUM
3akoH JI. 1. Menneneena, 3aKkOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTazpo

23

TCOPUHU XHUMHUH. AaTOMHO-MOJICKYJIIpHasA TCEOpUSA, TCOpPUA BHGKTpOHHTquCKOﬁ
JUucconmanmu

BnaageHnue ocHOBaMU XMMHUYECKON MPaMOTHOCTH, BKJIFOHAIOIIEH:

3.1

yYMEHHE MPaBUIIBHO HCIOJIb30BATh M3YUYCHHBIC BEIIECTBA M MaTepHabl (B TOM
qrciie MUHepaJbHbIe YIOOPEHHsI, METAJUIbl M CIUIABbl, MPOAYKTHI NepepadoTKu
NPUPOAHBIX HCTOYHHUKOB YIJIEBONOPONOB (YTIJisl, MPHPOJHOTrO rasza, HepTH) B
OBITY, CENIbCKOM XO3SHCTBE, Ha MPOHM3BOACTBE M MOHUMAaHHUE 3HAYEHHS JKUPOB,
OeNKOB, YTIeBOAOB Ul OPraHM3Ma YeJIOBEKa, yMEHHE MPOTHO3UPOBATh BIMSHUE
BEIECTB U XUMHUYECKHX MPOLIECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOIIYIO
NPUPOIHYIO Cpeny

3.2

YMEHHE WHTETPUPOBATh XUMHUECKHE 3HAHUS CO 3HAHUSMHU IPYTUX Y4eOHBIX
MIPEAMETOB
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HaJIMYUe OMbITa PabOThl C PA3IMYHBIMU MCTOYHUKAMU WH(OPMAIMU MO XUMHH
(Hay4HasT W HAy4HO-NIOMyJIAPHAs JIUTEpaTypa, CJIOBApPH, CIPABOYHHUKHU,
UHTEPHET-PECYPCHI)

34

yMeHHE OOBbEKTHBHO OLIEHWBATh MH(POPMALIMIO O BEIIECTBAX, UX MPEBPALICHUAX
U MPAKTHYECKOM MPUMEHEHHH U YMEHHE UCTIOIb30BATh €€ IS PeLIeHus yaeOHO-
MO3HABATENIbHBIX 3a7a4

Bnanenne ocHOBaMM MOHATUHHOIO annapara U CUMBOJIMYECKOrO SI3bIKA XUMHUH
Uil cocTaBlieHHsT (POPMYJT HEOPTaHUYECKHUX BELIECTB, YPABHEHUH XUMHUYECKUX
peakuuii; ocHoBamMu xuMuieckoit HomeHknatypsl (IUPAC u TpuBHanbHOR)

Ymenue oOBSICHATH CBSI3b MOJNIOKEHHs 3yieMeHTa B [lepuoaudeckoii cucreme ¢
YUCJIOBBIMU XAPAKTCPUCTUKAMH CTPOCHUA AaTOMOB XUMHYCCKUX JJICMCHTOB
(cocTaB u 3apsn sapa, odIee YHUCIIO 3JIEKTPOHOB), pacpeaesieHUEM 3IeKTPOHOB
IO SHEPTETUYCCKUM YPOBHAM aTOMOB IEPBBIX TpéX NEPHUOAO0B, KaJIUA U KaJIbIUA

IIpencraBneHne O NOEPUOOAMYECKONW 3aBUCHUMOCTH CBOMCTB XUMHYECKHUX
3JIEMEHTOB (PagMyC aToMa, 3JIEKTPOOTPHUIATENBHOCTD), MPOCTHIX U CIOXKHBIX
BEIECTB OT TNOJOXEHMs 3JeMeHTOB B llepmonmmueckoil cucteme (B MalbIx
NEepUOax U MIABHBIX MOATPYIIAX) U 3JEKTPOHHOTO CTPOSHHSI aTOMa

YMmenne kinaccupumupoBaTh:

7.1

XUMHUYCCKUE SJICMEHTHI

7.2

HEOPTaHUYCCKUEC BCILICCTBA

713

XUMHUYCCKUE PCaAKIINU

YMeHHe Onpenesnsrh:

8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHUYICCKUX 3JIEMCHTOB, 3apsAd HOHA

8.2

BUJI XUMHUYECKOH CBSI3U U TUI KPUCTAJUINIECKON CTPYKTYPBI B COEUHEHUAX




83 XapakTep Cpeabl B BOAHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHMUIA)
8.4 OKMCJIUTENb U BOCCTAHOBUTEINb
9 YMeHue xapakTepu3oBaTh GU3NUECKHE U XUMUYECKHE CBOWCTRA!
91 MPOCTBIX BEMIECTB (KHUCIOPOMA, O30H, BOAOPO.N, rpadur, anMas, KpeMHHUH, a3oT,
' docdop, cepa, XJI0p, HATPHIA, KaJTUi, MATHUH, KaJIbLWH, ATFOMUHAN, JKeJIe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCJIE HX BOJIHBIX pPacTBOPOB (BOJA, aMMHAK,
XJIOPOBOAOPO, CEPOBOAOPON, OKCUABI U ruAapokcuabl meramioB I-IIA rpymm,
92 amomunusi, mean (I1), nmaka, skenesa (II u III), oxcuner yraepoma (I u 1V),
kpemuust (IV), azora u ¢ocdopa (III u V), ceper (IV u VI), cepuucras, cepHas,
a3oTHuCTast, a30THast, (HochOopHasi, yrojibHasi, KpEeMHHUEBAsi KUCJIOTAa U UX COJIH)
MPOTHO3UPOBATh U XapPaKTEPHU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
93 COCTaBa W CTPOCHMS, NMPUMEHEHHE BELIECTB B 3aBUCUMOCTH OT HMX CBOWCTB,
BO3MO>KHOCTb MPOTEKAHUSI XUMHUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUAX
10 YMeHHe COCTaBJISITh MOJICKYJISIPHbIE W HOHHBIC YPAaBHEHHUSI PEAKIHUH, B TOM
qUCJIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINI
103 WUTIOCTPUPYIOMINX  XUMHYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB (TpyIm)
' HEOPraHHYECKUX BEIIECTB
10.4 MOATBEPIKAAIOIINX N'EHETUYECKYIO B3aUMOCBSI3b MEXIY HUMHU
11 YMeHHe BEIMHUCIATD (IIPOBOJUTH PACUYETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
' XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH
11.2 MaCCOBYIO JOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM Ira3oB
114 M0 YPAaBHEHUSIM XHUMHMUYECKUX PEAKLUUNW M HAXOAUThb KOJIUYECTBO BEIECTBA,
' 00BEM M MacCy PEareHTOB WU MPOAYKTOB PEaKIuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METONAaMM HAy4YHOTO TO3HaHus (HAOMIOIEHUe, HU3MepeHue,
12.1 SKCIEPUMEHT, MOJACTUPOBAHUE) TIPU M3YYSCHUH BEIIECTB U XUMHUYECKHUX
SIBJICHUH; yMeHUEe C(hOPMYTUPOBATH MPOOJIEMY U MPEIJIOKHUTD MyTH €€ PelIeHUs
129 Oe3omacHOl PabOThl ¢ XUMHUYECKUMHU BEIIECTBAMH, XHMHUYECKOH MOCYAOW H
' J1a00paTOPHBIM 000PYIOBAHHUEM
mpaBwiaMyd  O€30MacHOro OOpalleHusi ¢ BEIIeCTBAMH, HCIOJIb3YeMbIMU B
MOBCEIHEBHOH JKU3HU, MPaBUJIAMH MOBEICHUS B LIEJIsIX COePEeKeHUsT 3OPOBbS U
12.3 OKpY’KaIOIIel MPUPOAHON Cpenbl, MTOHNMaHUe Bpena (ONMacHOCTH) BO3ACHCTBHS
HA JKUBbIE OPTaHU3MbBI OMpPENEIEHHBIX BEINECTB, CIIOCOOOB YMEHBINCHUS W
MPENOTBPALIEHUS UX BPEIHOTO BO3AEUCTBUS
13 Hanuune nmpakTuyecknx HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHHS CIIENYOLINX

XUMHUYCCKUX SKCIICPUMEHTOB!




13.1

U3yYeHHEe W ONHUCaHHe (U3MUYECKUX CBOWMCTB BEIIECTB, O3HAKOMIICHHE C
¢U3NYeCKUMH W XUMHYECKUMH SIBJICHUSIMH, OIBITHL, WJIIFOCTPUPYIOIINE
MPU3HAKY NPOTEKAHUS] XUMUYECKUX PeaKLuil

13.2

U3y4eHHe CrocoOO0B pasneeHust cMecei

13.3

MOJIY4YCHUE KHUCJIOpOAa U HU3YUYCHUE €TO CBOﬁCTB; MNOJIYy4€HUE BOOAOpPOAA U
HU3YyUCHUE €T0 CBOI>'ICTB; MOJIYYCHHUE YIITICKUCJIOrO ra3da U U3y4YC€HUE €ro CBOﬁCTB;
MOJIYYCHUEC aMMHAaKa U U3YyHUCHUE €TI0 CBOMCTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C ONPENENEHHON MAcCOBOH J0JEeH PacTBOPEHHOTO
BEILECTBA

13.5

NPUMEHEHHE WHAWKATOPOB (JlakMyca, MeTHjopamka u ¢eHondranenna) ans
OIIPENIeNICHNs XapaKTepa Cpesbl B pacTBOpaxX KUCIOT U LIeIoueH

13.6

HCCJICIOBAHUE W OINHUCAHME CBOWCTB HEOPTaHMYECKUX BEIIECTB Pa3IMYHbBIX
KJIACCOB; U3yU€HUE B3aUMOAEICTBUSI KUCIIOT C MeTa/lllaMH, OKCHJIaMH METaJlJIOB,
pPacTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAHHUSIMU, COJIAMH, TOJy4YCHHUE
HEPACTBOPUMBIX OCHOBAHMUI, BBITECHEHUE OJJHOTO METaJlJIa IPYTUM U3 PacTBOpa
COJIH, UCCIIe0BaHNE aM(OTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS U [IMHKA

13.7

pEelICHHEe SKCIEePUMEHTANbHbIX 3amad 1o TemaMm:. «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COEeMUHEHHID «INEKTPONUTHYUECKAST IHCCOIINALIMS
«BakHelilmne HeMETa/UIbl M HX COSAMHEHUs», «BakHeHWIrne MeTaulbl M HX
COETMHEHUSD

13.8

XUMHUYECKHE OKCIEPUMEHTBI, HWUIOCTPUPYIOLIHE TMPU3HAKH  POTEKAHHs
peakiuii MOHHOrO OOMEHa, Ka4eCTBEHHbIE PEaKLHWU Ha MPUCYTCTBYIOLIHE B
BOJHBIX PAacTBOpPaxX HOHBI XJIOPHUA-, OpoMmun-, womua-, cyibdar-, docdar-,
KapOOHAT-, CUJIMKAT-aHHUOHBI, THAPOKCHI-HOHBI, KATHOHbI aMMOHUS, MArHUs,
KaJbLIMs, ATFOMUHMS, JkeJe3a (2+) u skenesa (3+), meau (2+), nuHKa
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VYmMmenue:

14.1

NPEACTABJIATL PE3YJIbTATBI SKCIIEPUMECHTA B (1)opMe BBIBOJOB, OOKa3aTCJIbCTB,
l"pa(I)I/IKOB u Ta6.]'II/ILI U BBIABJIATE OMIIUPUICCKUE 3aKOHOMCPHOCTHU

14.2

YCTaHABIMBATh CBS3HM MEXKOYy peaJlbHO HAOMIOMaeMBIMH  XUMHUYECKHUMHU
SIBJICHUSIMH U TIPOLIECCAMH, TIPOUCXOSIINMHI B MAKPO- U MUKPOMHEpE, OOBSACHSTH
IPUYHHBI MHOTOOOPAa3usl BEIECTB




NMEPEYEHb 3JIEMEHTOB COAEP>XAHUA, NMPOBEPAEMbBIX HA
OCHOBHOM INOCYAJAPCTBEHHOM 3K3AMEHE NO XMW

Koz
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31
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41

MpoBepsieMblii 31EMEHT COAEpPXKaHUS
MepBOHaYasibHble XUMUYECKME NMOHATUS
UucTble BelllecTBa 1 cmeck. Cnocobbl pasaeneHuns cmeceit

ATOMbI U MONEKY/bl. XUMUYeECKMEe 3neMeHTbl. CUMBO/bI XMMUYECKUX 3M1EMEHTOB.
MpOCTble U CNOXHbIE BELLECTBA.

XMMnyeckas cbopmyna. BaneHTHOCTb aToOMOB XMMWUYECKUX 3/1eMeHTOoB. CTeneHb
OKUCNeHNA

3aKOH MOCTOAHCTBA cocTaBa  BelllecTB. OTHOCWUTENbHas aTOMHasi — Macca.
OTHOCKTeNbHas MoneKynspHas Macca. MaccoBas 40Nt XMMUYECKOro 3/7eMeHTa B
CoeauHeHNN

KonnuectBo BewectBa. Monb. MonspHas Macca. MonspHblii  06bEM  rasos.
B3anmocBA3b KOMMYeCTBa, MacChl Y Yncna CTPYKTYPHbIX eAVHUL, BeLLecTBa

du3nYeckme 1 XUMUYECKUE SBNEHNS. XMMUYecKast peakums 1 eé NpusHaku. 3akoH
COXpaHeHUs Macchl BeLLECTB. XMMMUYECKMEe YpaBHEHMS

Mepuoanyecknin 3akoH K leproanyeckass cUCTEMa XMMMUYECKUX anemeHTos ..
MeHpeneeBa. CTpoeHMe aTOMOB

Mepyofgnyeckuii 3akoH. [epuogmyeckas cucTeMa XUMWUYECKUX 3neMeHTos [.U.
MeHgeneesa. [Mepuofbl M rpynnbl. PUNYECKMIA CMbICT MOPALKOBOr0 HOMEpa,
HOMepOB nepunoja v rpynnbl 3/ieMeHTa

CtpoeHvne atomoB. CocTaB atoMHbIX afep. W3oTonbl. OnekTpoHbl. CTpoeHue
3NIEKTPOHHbIX 060/104eK aTOMOB MePBbIX 20 XUMUYECKUX 3N1EMEHTOB Mepnoanyeckoi
cuctembl .. MeHzeneesa

3aKOHOMEPHOCTN B W3MEHEHWM CBOWCTB XMUMUYECKUX 3/IEMEHTOB MePBbIX TPEX
MepuofoB,  Kanus, KanbUus  (paguyca  aTOMOB,  3/EKTPOOTPULIATENIbHOCTY,
META/IINYECKUX U HEMETAN/INUYECKUX CBOMCTB) M MX COEAVHEHWUIA B COOTBETCTBUM C
MOOXXEHNEM 3N1eMEHTOB B [epnonNyecKoii CUCTEME U CTPOEHUEM UX aTOMOB

CTpoeHue BelLecTBa

Xumnueckas — cBAsb.  KoBaneHTHas  (MonspHas U HeronsipHas) — CBS3b.
ANeKTPoOTPMLIATENBHOCTb XMMUYECKUX 3M1eMEHTOB. OHHas cBsidb. MeTanmuyeckas
CBSI3b

Tunbl KPUCTINIMYECKMX PELLETOK (aTOMHasl, VOHHas, MeTannyeckas), 3aBUCUMOCTb
CBOWCTB BeLLECTBA OT TWMa KPUCTANIINYECKOI PELLETKM U BIAA XUMUYECKON CBA3W
BaxHeiilume NpeAcTaBATENN  HEOPraHWYeCKMX BellecTB. HemeTannbl U UX
coefiHeHns. MeTa/bl U UX COeAVNHEHUS

Knaccugmkaumss 1M HOMEHKNaTypa  HeopraHWYecKUX  COeAVMHEHWIA:  OKCUAOB

(coneobpasytowme: OCHOBHbIE, KWUC/OTHbIE, aM(DOTEpPHbIE) M HecoseobpasytoLme;
OCHOBaHW (LLIENOYM M HEPACTBOPMMbIE OCHOBaHMS); KMUCAOT (KMCNOPOACOAEPKaLLME



U OECKUCIIOPOIHBIE, OMHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

du3nueckne U XUMHYECKHE CBOMCTBA MNPOCTBIX BCUICCTB-HEMETAJIJIOB. BOAOPOAA,

42 XJIOpa, KHCIIOPO.a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHS
dusnueckue U XUMHYECKHE CBOMCTBA IMPOCTBHIX BELIECTB-METAJUIOB: JIMTHS, HATPUS,
43 Kajusi, MarHus M KalbLUs, aNIOMHUHMS, Kele3a. OJIEKTPOXUMHUECKUH psif
HaIpPsKEHUH METaJIOB
44 dusznueckue M XHMMHYECKHE CBONCTBA BOJOPOAHBIX COEAWHEHUN HEMETaJUIOB:
' XJIOPOBOOPOJIA, CEPOBOAOPOAA, AMMHAKA
duznueckue 1 XMMUYECKHE CBOHCTBa OKcuaoB HeMeTaiioB: cepsl (IV, VI), asora(ll,
45 IV, V), docdopa(Ill, V), yraepoma(ll, IV), kpemuus(IV). IlonydueHue OKCHUOOB
HEMETAJIOB
46 Xumnueckue cBoiicTBa oOkcuaoB: MeTtauioB IA-IIIA rpynn, nmaka, menu(ll) u
xkenesa(ll, I1). Toay4yeHne OKCUIOB METAJLIOB
XUMHUECKHEe CBOHCTBA OCHOBaHMH M aM(pOTEPHBIX THUAPOKCHIOB (HA MpHUMEpe
4.7 TUAPOKCUIOB AIIOMUHUS, Jkene3a, uuHKa). [lomy4ueHne ocHoBaHUi m aM(OTEPHBIX
THJPOKCUIIOB
OO0mue XuUMHYECKHE CBOWCTBA KHCIIOT: XJIOPOBOJOPOIHOMN, CEPOBOAOPONHOM,
43 CEepHUCTOH, CepHOH, a30THOH, (ochopHOH, KpemHUeBOH, yrojpHOU. OcoObie
' XUMHYECKHE CBONCTBA KOHLIEHTPUPOBAHHON CEPHOM M a30THOW KUCHOT. IlonydyeHue
KHCJIOT
49 O01ue XuMHYECKHE CBOMCTBA CpenHuX coneid. [Tomyuenue coeit
410 ITonyuenmne, coOupaHue, pacmo3HaBaHWE BOJAOPOAA, KHUCIOPOJA, AaMMHUAKa,
YIIIEKUCIIOTO ras3a B Jadoparopuu
411 ITonyuenne amMMmmuaka, CEpHOH M a30THOH KHCJIOT B MNpOMbIIUIeHHOCTH. O0mue
' CHOCOOBI OJYYEHUST METAJIIOB
4.12 I'enetnueckas CBA3b MEXKIy KjacCaMU HEOPraHUYECKUX COCTUHEHMI
5 XUMHUYECKUE PEAKIUU
Knaccupukanmus XUMUYECKUX pPEAKUUH IO Pa3IMYHbIM MPU3HAKAM. 10 YHUCIY U
5.1 COCTaBY yYaCTBYIOLIUX B PEAKLIMHU BEIIECTB, 0 TETIOBOMY 3(P(HEKTy, 0 H3MEHEHHIO
CTENeHeN OKUCIEHNSI XUMUYECKHUX 3JIEMEHTOB
59 TennoBoit 3pPexT XMMUYECKOH peaklnH, TEPMOXUMHUECKHE YPaBHEHHA. JK30- H
' SHAOTEPMHUUYECKHUE peaKIUU. TepMOXUMHUYECKHE YPABHEHUS
OKUCIUTENbHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTEeNM U BOCCTAHOBUTEIM.
53 IIpoueccer OKUCJICHUS 51 BOCCTaHOBJIEHUS. DNeKTPOHHBIN Oamanc
OKUCJIUTEIbHOBOCCTAHOBUTENIBHON PEAKLIUH
54 Teopust snexkrponuTuueckoi auccounanuu. KaTHOHBI, aHUOHBL. JEKTPOJIUTHI U
' He3eKTponuThl. CHIIbHBIE U ci1a0ble 3JeKTPonnThl. CTeneHb TUCCOLUUanu
55 Peakunun nonHoro odmeHa. Y cloBUs MPOTEKaHMS PEaKIMii HOHHOTO OOMEHa, MOJTHbIE
' U COKpAalll€HHbIE HOHHbIE YPABHEHUS peakLuil
6 XHUMHS U OKpyKarolas cpena




6.1

Bemectea u Marepuanel B IOBCEIHEBHOM SKU3HM 4eloBeka. besomacHoe
UCTIOJIB30BAHUE BELIECTB W XUMHUUYECKUX peakuuil B nabopatopuu u Obity. Ilepsas
NMOMOILIb MPU XUMHUYECCKUX OXKOrax U OTPaBJIICHUAX

6.2

XUMHUECKOE 3arpsi3HEHUE OKpYy’KaroLled cpeabl (KUCIOTHBIE NOXKIH, 3arps3HEHUE
MOYBBI, BO3[AyXa U BOJOEMOB), CrocoObl ero mnpenoTBpauieHus llpenenbHast
nonmyctumast  koHueHtpaumsa BemectB (IIJAK). Pomp xumMum B pemeHHu
SKOJIOTHYECKHX MpoOsieM. Y cuiieHre mapHUKOBOTo 3¢ dekTa, pa3pyluieHue 030HOBOTO
crnost

6.3

IIpumenenue cepsl, azota, ¢pocdopa, yriepona, KpeMHUSI U UX COSIUHEHHUH B OBITY,
MEIUIHE, MPOMBIIUIEHHOCTH U CEeNbCKOM xo3siiicTBe. IIprMeHeHHe MeTaioB H
CIUIaBOB (CTajib, YyryH, AIOPATIOMHHUH, OpoH3a) B OBITY M NPOMBIMJIEHHOCTH HX
coenuHeHuil. [loHATHE O KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
KOpPPO3UH

6.4

[IpuponHbIe HCTOYHUKH YTIEBOAOPOAOB (Yroib, IPUPOAHBIHN ra3, He(Th), TPOIYKTHI
ux nepepadboTku (O€H3UH), UX POJIb B OBITY M MPOMBIILIEHHOCTH

6.5

[TepBoHauagbHBIE TOHATHS OO0 OpPraHUYECKHX BEIIECTBAX KaK O COENMHEHUSX
yriaepoga (MeTaH, 3TaH, STUJICH, alETHJICH, 3TAHOJ, TNTULEPHH, YKCyCHAsh KUCIIOTA).
[TonsiTne 0 OMONOrMYECKN BaKHBIX BELIECTBAX: KHUpPaxX, OeNlkax, yrieBOAax — U UX
POJIU B JKU3HH YEJIOBEKA

Pacuérnl:

7.1

1o opMyIaM XUMUYECKIX COSTUHEHUN

7.2

Macchl (MaCCOBOH ) A0OJIM PaCTBOPEHHOTO BEIECTBA B PACTBOPE
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30BATEJIBHOI'O
HNPOLECCA

OBS3ATEJIBHBIE YUYUEBHBIE MATEPUAJIBI JJISA YYEHUKA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
YUYEBHO-METOAUYECKOE OBECITEYHEHUE OBPA30BATEJIbHOI'O ITPOLIECCA
OBA3ATEJILHBIE YUEBHBIE MATEPUAJIBI J1IJ1 YUEHUKA
» Xumust: 8- kyacc: 0a30BBIN YpOBEHb: yUeOHUK, S-¢ u3gaHue, nepepaboTaHHOe
Tabpuensu O.C., Ocrpoymon WU.I'., Cnagkos C.A. AkimonepHoe odmectBo «M31aTebCTBO
«IIpocsewenue»
» Xumust: 9-i kynacc: 0a30BBIN ypOBEHb: yUeOHUK, S-¢ u3gaHue, nepepaboTaHHOe
Tabpuensu O.C., Ocrpoymos WU.I'., Cnagkos C.A. AkimonepHoe odmectBo «M31aTebCTBO
«IIpocselenue»

METOANYECKHWE MATEPUAJIBI /JUIA YYUTEJIA

1. Pym3utuc I' E. Xumus 9 kit: yueb.: mist odbmeodpa3oBarenbHbIxX yupeskaeHui/I" E.
Pynsutuc, ®@.I'. ®enpaman. - M.: [Ipocsemienue.

2. Xumusi 9 KIL.: 3JIEKTPOHHOE MPIIIOKEHHNE K YIeOHUKY .

3. I'apa HH. Xumust Paboune nporpammsl. [Ipenmernas nunus yue6Hnkos Pymsuruc, @I
@enbaman. 8-9 kmacesl/ H.H. I'apa.- M.: IIpoceemmenue

4. Tabpycesa H Y. Xumust: pabouas terpans 9 ki/ ['abpycesa H. U. -M..: IIpocemenue.

5. T'apa H.H Xumusi: 3anaunuk ¢ «momornankom» 8-9 ki./ I'apa H.H, 'abpycesa HW.- M.
IIpocsemenue.

6. Pagenkuii A M. Xumusi: nunaktudeckuiil marepuan 8-9 kin./ A M. Paneukwuii. .- M.
IIpocsemenue

7. Tapa HH. Xumus. Ypoxku: 9 ki1 / H.H. T'apa.- M. IIpocsemmenne

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET

Xumust. 8 knacc. 000 «DokcBopa»

Xumust. 9 knacc. 000 «DokcBopa»

Xumus. 8 knacc. 000 “CBEPOBPA3OBAHUE”

Xumust. 9 knacc. 000 “CBEPOBPA3OBAHUE”

Xumusi. 9 knacc Baxueiimue meramisl 1 ux coequHerus. OO0 «MoOHIbHOE 3JIEKTPOHHOE
obpazoBaHue»

Xumusi. OcHobel xumuu. 8 kinace. AO «MznarensctBo «IIpoceemenue»

Xumusi. OcHobel xumuu. 9 knace. AO «M3narensctBo «IIpoceemenue»

Tpenaxep “Obnaxo 3Hanun” . Xumus. 8 kiacc (yrayonenHsiii yposeHs). OO0 “Ousukon
Jlab”

Tpenaxep “Obnaxo 3Hanuw” . Xumus. 9 kiace (yrayonenHsiii yposeHb). OO0 “OusnukoH
Jlab”



