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IHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa 1Mo XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsS COCTaBJICHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 0OOpa3oBaTENbHON NPOTpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npenacraBieHHbIX B PI'OC 00O, a Taxke Ha ocHOBE (henepanbHOM paboueil mporpaMmbl
BOCIHUTAHMS M C Y4ETOM KOHIEMIMM MpernojaBaHus ydeOHOro mpenmMera «XuMmus» B 00pa3oBaTelbHBIX
opranu3anusax Poccuiickoit denepanuu.

[TporpamMma o xumMuu Na€T MPEACTABICHUE O IENsAX, OOImel cTpaTeruu oOydeHUs, BOCIIUTAHUS U
pasBUTHs OOYYAIOMIMXCSl CPEICTBAMHM Y4YEOHOTO IMpeIMeTa, yCTaHAaBIMBACT 00s3aTeNbHOE IMPEIMETHOE
coJiepKaHue, IpelyCMaTpUBaeT paclpelesieHue €ro Mo KiaccaM M CTPYKTYPHUPOBAaHHME IO pasjeiaM u
TeMaM [porpaMMbl [0 XHMHH, OINPEIEISET KOJIUYECTBEHHbIE M KAuE€CTBEHHBIE XapaKTEPUCTUKHU
coJiepKaHusl, PEKOMEHAYEMYIO IIOCIEIOBATEIbHOCTh H3YyYEHUS XUMHUU C YUYETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO mpolecca, BO3PACTHBIX OCOOECHHOCTEW OO0ydJaroluxcs,
OTpesieNisieT BO3MOXHOCTU MpeaMeTa JUid peaju3alud TpeOOBaHUW K pe3ylbTaTaM OCBOEHUS OCHOBHOMU
o0pa3oBaTeNnbHON MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOINEro oOpa3oBaHMs, a Takke TpeOoBaHUM K
pesyibTaTaM O00y4deHHs XMMHH Ha YpPOBHE IIeJIel W3Y4eHHUs MpeaMeTa W OCHOBHBIX BHUJIOB Y4eOHO-
MO03HABATEIBHOM JESATETLHOCTH 00YJaIOMIEToCs TI0 OCBOCHHUIO YUEOHOTO CO/IePIKaHMSL.

3HaHWEe XHUMHUU CIY)KUT OCHOBOM g (OPMUPOBAHHMS MHUPOBO33PEHUST OOYy4aroOUIerocsi, €ro
MPEJICTABICHU O MaTepHalbHOM €IUHCTBE MHpPA, BAXKHYIO pOJb UTpaloT GopMUpYyeMble XUMHEH
MIPEACTABJICHUS O B3aMMOIIPEBPAIICHUSX YHEPTUU U 00 SBOJIOLMU BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS
JI00ANBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEJIOBEYECTBA — CBHIPbEBOM, IHEPreTUUYECKOM, MUILEBOU H
9KOJIOTMUECKOM 0e30MacHOCTH, MpobiIeM 3paBOOXPaHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH JIJIsi caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPhI IMIHOCTH,
e€ o0mielt 1 QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YJarOIUXCsl, HABBIKOB UX
CaMOCTOSITENTFHOM ~ y4eOHOM  JIeATENbHOCTH, OKCIIEPUMEHTANbHBIX M HCCIENOBATENIbCKUX  yYMEHHIA,
HEOOXOJUMBIX KaK B MMOBCEIHEBHOMN KU3HU, TaK U B MPO(ECCUOHATBHOM IeITeTbHOCTH;

3HAKOMUT €O CHEIU(UKON HAyyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsfAa Ha
€IMHCTBO MPHUPO/BI U YETIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH O0yYaroIINXCs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHUECKOE 00pa30BaHUE 00ydaromnXCsl.

JlanHble HampaBJieHHs B OOYYEHMHM XMUMHH OO0ECIEeYMBAIOTCS CHEHH(PHUKON coaepkaHus ydeOHOTO
mpeaMeTa, KOTOPBIN SIBISIETCS MEAarorHYeckd aJalTHPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHM XHUMHH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTrO o0OIIero o00pa30BaHHUS OPHUEHTUPOBAH HA OCBOEHHUE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYANILHBIX TOHATUH XUMUH, OCHOB HEOPTaHMYECKON XUMHH U HEKOTOPBIX
OTJIETIbHBIX 3HAYUMBIX TIOHSITHI OPraHNYEeCKON XUMUH.

CtpykTypa cofep>kKaHusi IPOrpaMMBbl [0 XMMHH C(OPMUPOBAaHA Ha OCHOBE CUCTEMHOI'O MOAX0/a K €€
nzydyeHuo. CojepaHue CKIaJbIBA€TCS M3 CHCTEMbI MOHATHI O XMMHUYECKOM JJIEMEHTE M BEIEeCTBE M
CUCTEMBI MOHSATUH O XUMHUYECKOW peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BAHBI MO MPUHITUITY
MOCJIeI0BATEIBLHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOSHUU aTOMa M XUMHYECKOU CBSI3H,

— IpeJCTaBICHU 00 ANEKTPOTUTHIECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE 3MIMPHYECKH MOJYYEHHBIX M OCMBICIECHHBIX
($hakToOB, pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K APYrOMY, BBITIONHSSA (YHKIIUH OOBSICHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEM MPAKTUYECKOTO0 NPUMEHEHUS U TOJYy4YCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl MO XMMHH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEJCTABICHUS O XHUMHUYECKOM
COCTAaBJIAIOLICH HAyYHOW KApTHHBI MUpPa B JIOTUKE €€ CHUCTEMHOM MPUPOJbI, IEHHOCTHOIO OTHOILLIECHUS K
Hay4HOMY 3HAHUIO U METOJaM IMO3HaHUs B Hayke. M3yueHne XMMUU MPOUCXOJUT C MPUBJICYEHUEM 3HAHUN
W3 paHee M3YYCHHBIX YUEOHBIX MpeamMeToB: «OKpykaromui Mupy», «buosiorus. 5—7 knaccel» u «Pusnka. 7
KJIace».

[Tpu M3yd4eHUM XUMHUH NMPOUCXOAUT (OPMHUPOBAHKE 3HAHUH OCHOB XMMHUYECKOH HAyKu Kak 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHHUS, NMPAKTUYECKOW NEATENbHOCTU YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOHM KyJIbTYpHL. 3a7adya yueOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMHUECKUX 3HAHHMA
— BaXHeHmMX (HaKTOB, MOHATHI, 3aKOHOB M TEOPETUYECKHX TOJOXKEHUH, TOCTYMHBIX 0000IIeHnI
MHPOBO33PEHUECKOr0 XapakTepa, si3blka HayKd, B TMPUOOIIEHMM K HAyYHBIM METOJIaM IO3HAHUS IIpH
M3y4YEHUHU BEIIECTB U XUMUYECKUX PEaKUUi, B (GOPMUPOBAHUH U PA3BUTUU MO3HABATEIBHBIX YMEHUN U UX
MPUMEHEHUU B Y4e€OHO-II03HABATEIbHON U y4eOHO-UCCIIEOBATEIbCKOM eATeIbHOCTH, OCBOSHUH MPABUI
6e301MacHOro 00paleHus ¢ BEUIECTBAMH B IIOBCEHEBHOM KU3HU.

[Ipy u3yyeHuM XUMHUHM Ha YpOBHE OCHOBHOTO OOLIEro 0Opa30BaHMsI Ba)KHOE 3HAYEHHE NMPHOOpETU
TaKHe LU, KaK:

— ¢dopMUpOBaHHE UWHTEIJICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIIbHOMY TPUHATUIO pEUIeHWH, CIOCOOHOM ananTupoBaTbcs K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HaIlPaBJICHHOCTh OOYYEHHUS Ha CUCTEMATHUECKOE MPHOOIICHHE 00yJYaroIUXCs K CaMOCTOATEIbHOM
MO3HABATENBHON JESATeNbHOCTH, HayYHBIM METOJIaM MO3HaHUs, (HOPMHUPYIOIMIUM MOTHBAIUIO U Pa3BUTHE
CHOCOOHOCTEH K XUMUU;

— obOecrieueHne yCIOBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO O00YUYaIOIUMHUCS OMBITa pa3sHOOOPa3HOM
NEeSTETbHOCTH, TMO3HAHUS W CaMOITIO3HAHUS, KIFOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMN), HMMEIOLIUX
YHUBEPCAIBHOE 3HAUEHHE JIJIS1 PA3JIMYHBIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o0mIeH (YHKIIMOHATHLHOW W €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B TOM YHUCIE
YMEHUN OOBSCHATHh U OIEHUBATH SIBIICHUS OKPYXKAIOIIET0 MUPA, UCIOJIb3YsI 3HAHUS U OIBIT, MOJTYyYCHHBIC
MpU HM3YYCHUH XUMHUHU, TPUMEHSATh MX TPH PEHICHUU TpoOJeM B IMOBCETHEBHOW XKU3HU U TPYIOBOU
NEeSATEIbHOCTH;

— (¢opMupoBaHHE Yy OOYyYaIONUXCS TYMAHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [EHHOCTHU
XUMUYECKUX 3HAHUM JJIS1 BBIPAOOTKM HKOJOTHYECKU IETECOO0Pa3HOTO TMOBEACHUS B OBITY U TPYIOBOU
JeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPY KaIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHBAIMH K 00YYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCITUTAHHUIO HA OCHOBE
YCBOGHHUs OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY mpoduns u
HAIpPaBJIEHHOCTHU JaJIbHEHIIIET0 00y4YeHHUSI.

OO11iee yncno 4acoB, OTBEIEHHBIX Ui U3YUEHHs] XUMUU Ha YPOBHE OCHOBHOTO OOIIero oopa3oBaHusl,
cocrapisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B HeZlento), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COJEP)KAHUE OBYYEHMUA

9 KJIACC

BemecTBo M xXUMHYecKas peaKus

[Iepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumudeckux snemeHToB [[. . Menneneesa.
CrpoeHne aToMoB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOWCTB XMMHYECKHMX JJIEMEHTOB IIEPBBIX TPEX



NEPUOJIOB, KaJlUs, KLU U UX COCIMHEHUH B COOTBETCTBHHU C MOJIOXKEHHUEM IeMEHTOB B Ilepnoanueckoit
CUCTEME U CTPOECHHEM UX aTOMOB.

CTpOGHI/Ie BCIICCTBA. BUJbI XUMHYECKOW CBsI3HU. THIBI KpUCTATNIMYCCKUX peH_IéTOK, 3aBUCUMOCTbD
CBOMCTB BEILLECTBA OT TUIA KPUCTAJUINYECKOHN PEIETKU U BUJA XUMUYECKOH CBSI3H.

Knaccupukanus v HOMEHKIATypa HEOPraHMYECKMX BeELIeCTB. XHMHYECKHE CBOICTBa BELIECTB,
OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM HCOPTaHUYCCKUX COGHHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHUYCCKHUX
BELIECTB.

Knaccupukanus XUMHUECKHMX pEakUMH 10 pa3IuyHbIM HpU3HAKaM (110 YHUCIy U COCTaBy
YUYacTBYIOLIMX B PEAKLUUU BEIIECTB, IO TEIUIOBOMY J(PQEKTy, IO H3MEHEHHUIO CTEIEeHEH OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB, MO OOpPAaTHMOCTHM, IO YYacTHIO KaTajlu3aropa). DK30- M HIHAOTEPMUYECKHE
pCaKknuuu, TCPMOXUMHUYCCKUC YPABHCHHUA.

[Tonatue o ckopoct xuMudeckoi peakuuu. [lonsrue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. I[loHATHE O TOMOreHHBIX M TeTeporeHHblX peakuusx. llonstue o katamuze. [lonatue o
XUMHUYCCKOM PABHOBCCHHU. q)aKTOpI)I, BJIMAIOIUEC Ha CKOPOCTH XUMHWYECKOM p€akuun " IOJOXCHUC
XUMHYECKOT'O PABHOBECHS.

OKuCINTENIbHO-BOCCTAHOBUTEIIbHBIE peakuuy, JIEKTPOHHBIN OanaHc OKHCIIUTEIIBHO-
BOCCTAHOBUTENIbHOM peakiuu. CocTaBieHUE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN C
HCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 37M€KTPOTUTHUECKON TUCCOLMALMHN. DJIEKTPOJIUTHI U HEIIEKTPOJIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BHJAMH XMMHUYECKOH cBs3u. CTeneHb UCCOLMALIUU.
CunbHble U criabble AIEKTPOIUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus IPOTEKaHUs peakliuii HOHHOTO 0OMEHa, MOJIHbIE U COKpAIIEHHbBIE
VMOHHBIC ypaBHEHHUs peaknuil. CBOHCTBa KHCIOT, OCHOBAaHMH M COJE B CBETE€ NPEACTABICHUH 00
JIEKTPOIMTUYECKOH nucconuanuu. KauecTBeHHble peakiuy Ha HOHBL. [IoHsATHE O rHIpOIN3e Comei.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMH KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB U
HeMeTaJsIoB (TpaduTa M ajiMasa), CIOXKHBIX BEIECTB (XJIOpHIa HATpHs), HCCIEIOBAHHWE 3aBUCHMOCTH
CKOPOCTM  XMMHYECKOM  peakiMd OT  BO3JACHCTBUS  pasiW4HbIX  (PAKTOPOB,  HCCIEI0BaHHE
3JIEKTPOIIPOBOTHOCTH PAaCTBOPOB BEIIECTB, MPOLECCca JUCCOLMALMU KUCIIOT, 1Ieno4ell U cosiel (BO3MOXKHO
HCIOJIb30BaHUE BHJIEO MAaTEpUaAOB), IMPOBEJEHUE ONBITOB, WILIIOCTPUPYIOIIUX MPHU3HAKU IMPOTEKAHUS
peaknuii MOHHOTO oOMeHa (oOpa3oBaHHME OCajKa, BBIJCICHHE Ta3a, 00pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — peakiuil  (ropeHue, peakiuu
pas3NoKeHus, COeIMHEHUs ), paclio3HaBaHHE HEOPTaHWYECKUX BEIIECTB C MOMOUIbIO KaYeCTBEHHBIX PEaKIHil
Ha MOHBI, pCIHICHUEC SKCIICPUMCHTAJIbHBIX 3aaa4.

HemeTtayibl M MX coeIMHEHUSA

OOmast xapakTepucTHKa TranoreHoB. OCOOEHHOCTH CTPOCHMsSI aTOMOB, XapaKTEpHblE CTENEeHU
okucneHus. CtpoeHne U puU3nYecKue CBONCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUECKUE CBOICTBA Ha
npuMepe xjopa (B3auMOJIEHCTBUE C MeTajllaMd, HeMeTalljlamMH, Ienodamu). XiopoBojaopoa. CosnsHast
KHCIIOTa, XMMHUYECKHE CBOMCTBa, MOJIydeHue, MpuMeHeHue. [{eficTBue Xaopa 1 XJI0poBOAOPOIa Ha OPraHUu3M
yesoBeKa. BaxkHelme XIopuasl ¥ UX HaX0XKIEHUE B IIPUPOJIE.

OOmast xapakrepuctuka 3meMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHn okucieHusa. CtpoeHue U (uU3NYECKHUE CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJa U CEphl.
AnnoTpornHble MOAM(PUKAIIMN KUCIOPOJa U cepbl. XUMUYECKue cBoiicTBa cepbl. CepoBOAOPO, CTPOEHHE,
¢usnyeckue U XUMHUYecKHe cBoiicTBa. OKCHABI Cepbl Kak MPEICTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas
KHUCJIOTa, (U3MYECKMe U XUMHUYECKHMe CBoOiicTBa (00mIME Kak TMpeACTaBUTENS Kiacca KHCIOT M
crenuduueckre). XuMU4YEeCKHe peaklny, JeKallie B OCHOBE MPOMBIIIIEHHOTO C1oco0a Moy4eHus cepHOU
kucnoThl. [Ipumenenue cepHoil kucnotbl. Coiu CepHOM KUCIIOTHI, KAUeCTBEHHAs! peaklius Ha Ccyiab(paT-HoH.
Haxoxnenne ceppl M €€ COEIMHEHMH B IPUPOJE. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpelsl



COCTUHEHUSIMHU cepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MPEeIOTBPAIICHUSI.

OO6mas xapakrtepuctuka 31eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHHUST aTOMOB, XapaKTEpPHBIE
CTETNIEHU OKUCICHHsS. A30T, paclpocTpaHeHHEe B MpUPOJe, (PU3NYECKHEe M XHUMHUYECKHUE CBOMCTBA.
KpyroBopor a3zora B mnpupoge. AMMuak, ero (Qu3Myeckue MU XHMHYECKHE CBOWCTBA, IOJIy4YEHHE U
npuMmeHenne. Colm aMMOHUS, WX (QU3NYECKHE W XUMUYECKHE CBOWCTBA, NMpuMeHeHue. KauecTBeHHas
peakius Ha WOHBI aMMOHHS. A30THAs KHUCJIOTa, €€ MoiydeHHe, (PU3UYEeCKHe M XUMHUYECKHUE CBOMCTBA
(obmuMe Kak MpencTaBUTENsl Kiacca KHUCIOT U crnenuduueckue). Vcmonp30oBaHHE HUTPATOB U COJed
aMMOHHS B KaueCTBE MMHEPAIbHBIX yA0OpeHuil. XHMHUECKOE 3arpsi3HEHUE OKpYXKalollell cpemsl
COCIMHEHUSAMH a30Ta (KHCIOTHBIE JOXIH, 3arps3HEHUE BO31yXa, MOYBBI W BoJ0EéMOB). Docdop,
annotpornubie Mogudukanuu (ocdopa, ¢uzmueckue m xummudeckue cpoictBa. Oxcupn dochopa (V) u
dbochopHas kucnora, pumueckre M XMMHYECKUE CBOICTBa, moiydeHue. Vcmomp3oBanue QocdaroB B
KauecTBE MUHEPAIbHBIX YI0OpEHUH.

O6mras xapakrepuctuka 371eMeHTOB |V A-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbBIC
CTENEHU OKUCJIEHMS. YTIEepoJ, aJuloTPOIHbIE MOAU(UKAIINM, pacpOCTpaHEHUE B NMPUPOJE, pusnueckue u
XUMHUYecKue cBoiicTBa. AacopOuus. KpyroBopot yrinepoaa B mpupoae. OKcuasl yriiepoaa, ux Qpuandeckue
U XUMHYECKHE CBOWMCTBA, JIEHCTBUE HA JKUBbIE OPraHU3MBI, MOJIyYEHHUE U MPUMEHEHHE. DKOJIOTHYeCKHe
npoOJieMbl, cBsi3aHHBIE ¢ oOkcugoMm yriepoma (lV), rumore3a T100amBHOTO TOTEIUICHUS —KIIMMATa,
MApHUKOBBIN AP (DeKT. YToabHas KUCIOTa U €€ COMM, UX (PU3HYECKUE U XUMHYSCKUE CBOMCTBA, MMOJIYICHHUE U
npuMeHenue. KauectBenHas peakuusi Ha kapOOHAT-HOHBIL. Mcronb3oBanue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIIJICHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHavasibHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COSAMHEHUSX yriepoja (MeTaH, 3TaH,
STWIEH, alleTUIIEH, 3TaHOJ, TJIMLEPUH, YKCYCHAsl KucaoTa). [IpupoiHble HCTOYHUKY YTI€eBOIOPOAOB (YIob,
MPUPOAHBIN ra3, He(Th), MPOIYKTHl MX THepepaboTku (OeH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKU BaYKHBIX BEILIECTBAX: JKUpaX, OeNKax, yriaeBoJiaX — U UX POJIU B KU3HU YETIOBEKa.
MarepuanbHO€ €TMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHECHUM.

Kpemuuii, ero ¢usndyeckue W XUMUYECKHE CBOWCTBA, TMOJydeHHEe H npuMeHeHue. CoequHCHHS
KpeMHus B mpupoje. O6mmue npencrasienus o6 okcuae kpemuus (V) u kpemuuenoit kucnore. CHINKATHI,
WX HUCIOJB30BaHHWE B OBITY, B TMPOMBIIICHHOCTH. BakHeiIne CTpoUTeNnbHblE MaTepuaibl: KepaMHuKa,
CTEKJI0, IIEMEHT, O€TOH, kene300eToH. [IpodaeMbr 6€301macHOT0 UCTOJIB30BAHUS CTPOUTEIHHBIX MAaTEPHAIIOB
B TTIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB HEOPraHWYEeCKHUX BEHIECTB, CBOWCTB COJSHOW KHCIOTBHI, IPOBEICHUE
KaueCTBEHHBIX PEAKIIMI Ha XJOPUA-HOHBI H HAOIIOJICHUE MPU3HAKOB UX MPOTEKAHUS, OTBITHI, OTPAXKAIOIIHEC
¢bu3MYecCKe W XHMMHYECKHE CBOWMCTBA TaJlOTEHOB W WX COEIWHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), O3HAKOMIIEHHE ¢ oOpasliaMu XJIOpHUIOB (TaJoreHUI0B), O3HAKOMIIEHHE C 0Opasiamu
ceppl U e€ coeAMHEHUsIMH (BO3MOJKHO HCIIOJIb30BAaHHE BUEOMATEpPHANIOB), HAOMIOJEHUE TMpoliecca
oOyriauBaHUs caxapa MNOJ JEHCTBUEM KOHLEHTPUPOBAHHOW CEpPHOW KHUCIIOTHI, HM3YYEHHE XHUMHUYECKHX
CBOMCTB pa30aBIEHHON CEpHOIl KHCIOTHI, NPOBEJCHHE KayeCTBEHHOW peakUuh Ha CcyiabpaT-UOH U
HaOIo/IeHne TIpU3HaKa e€ MPOTEeKaHMsl, O3HaKOMJICHHE ¢ (PM3MUYEeCKUMH CBOMCTBaMH a30Ta, ¢ocdopa U ux
COCMHEHNI (BO3MOXKHO HCIIONB30BAaHUE BHUICOMATEpUaIoB), oOpaslamMu a30THBIX ©  (QochOopHBIX
ynoOpeHuli, moyiyueHue, coOupaHHe, pacrno3HaBaHUWE U H3Y4YEHHE CBOWCTB aMMHaka, IPOBEICHHE
KA4eCTBCHHBIX pEaKIMidi Ha WOH aMMOHHS W (ochaT-uoH W H3ydYCHHE NPH3HAKOB WX IPOTCKAHWS,
B3aMMOJICHICTBIE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAblo (BO3MOXKHO HCHOJIb30BAaHUE
BUJICOMATEPHANIOB), H3yUYe€HHE MOJENeH KpUCTATUYECKNX pemérok anMmasa, rpadura, QymiepeHa,
03HAaKOMJIEHHE C MPOIECCOM aCOpPOLUU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM
MIPOTUBOTIa3a, NoJyyeHne, COOupaHue, paclio3HaBaHUE U U3yYeHUE CBOMCTB YIJIEKUCIIOTO Ta3a, IPOBEACHHE
KAueCTBCHHBIX peakIWid Ha KapOOHAT W CHJIMKAT-UOHBI M H3y4YCHHE IPU3HAKOB WX TPOTCKaHUS,



O3HAaKOMJICHHE C MPOAYKIHMEN CHIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE HKCIIEPUMEHTAIBHBIX 3aJad IO
Teme «BakHeulme HeMeTaulbl U UX COEUHEHUS.

MeTtaJuibl ¥ UX COeTMHEHUS

OOmiasi xapakTepuCcTUKa XUMHUYECKHX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHMM WX IOJOXKEHHS B
[lepuonnueckoin cucreme xumudeckux snemeHToB . M. MenpaeneeBa um crpoenuss atromoB. CtpoeHue
MeTauioB. Meramndeckas CBsi3b M METa/NIMYecKasi KpUCTaUIMuecKass pelerka. DIeKTPOXUMUUECKUN Psif
HanpsHKeHUH MeTaysioB. Dusnyeckre M XMMHUYECKHE CBOWCTBA MeTayuioB. OO0Imue crnocoObl MONy4YeHHS
MeTaisioB. [oHsATHE 0 KOPPO3UM METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
YYT'yH, JIOPaTIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIUIEHHOCTH.

[[leounble MeTaibpl: mosiokeHue B llepuommyeckoil cucrteMe XuMHYecKuX 3neMeHtoB J[. U.
MeneneeBa, CTpOCHHE UX aTOMOB, HaxOxjAeHHE B npupoje. Pusnyeckue U XMMHYECKUE CBOMCTBA (HA
npuMepe Hatpust U Kanus). OKCUIBI U THAPOKCUABI HATPUS U Kanus. [IpuMeHeHue menoYHbIX METauioB U
UX COEOUHEHUMN.

[[lemoyHO3EMENBHBIE METAUIBI MAarHud W KalblWi: TNOJNIOKeHWE B Ilepumomgmueckoil cucreme
XuMH4YecKux 3nnemeHToB 1. 1. MenzaeneeBa, CTpOEHUE UX aTOMOB, HAXOXAEHUE B nipupoae. Ousnyeckue u
XMMHUYECKHE CBOMCTBA MarHus M Kanbplus. Bakneimme coequHEHHs Kanblusi (OKCUM, TUIPOKCHUI, COJIN).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoi cucreme xumuyeckux snemeHToB [[. M. Menneneesa,
CTPOCHHE aTOMa, HaXOXKJIeHUE B ipupoie. PU3HdecKne u XUMHUYCCKHE CBOMCTBA AFOMUHUSA. AMGDOTEpHBIC
CBOMCTBA OKCHJIA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: nonoxenune B Ilepmoanueckoit cucrteme xumuueckux saeMeHToB [[. WM. Menneneesa,
CTPOCHHUE aToMa, HaxoXxieHue B mpupone. PuU3MUECKHEe M XHUMHUYECKHE CBOMCTBa xkeie3a. OKCUIbI,
ruapokcuabl U conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U mostydeHue.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE C oOpa3lamMy METaUIOB U CIUIaBOB, HUX (U3UYECKUMHU CBOMCTBAMH, H3y4YCHHE
pe3yJabTaTOB KOPPO3WH METALIOB (BO3MOXKHO HCIOJIb30BAaHUE BHUJAEOMATEpPUAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSI OKCHJA KaJbIlMsg W HATpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
UCCIIeIOBaHKNE CBOWCTB KECTKOM BOJIBI, MpoOIlecca TOPEHUS Kelle3a B KUCIOPoe (BO3MOXKHO HCIIONIb30BaHHE
BUJICOMATEPHANIOB), TPU3HAKOB TPOTEKAHUS KAUYECTBEHHBIX pEAaKIUil Ha HOHBL: MarHus, Kalblus,
amomuHus, uuHka, cxeneza (II) u xenesa (Ill), menm (Il), HaGmroneHue M omucaHue MPOLECCOB
OKpalllMBaHUs TJIAMEHU MOHAMH HATPHSsl, KaJIus M KaJIbIHSA (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPUATIOB),
uccienoBanre amMQpOTEPHBIX CBOWCTB THAPOKCHAA AQIIOMHHHUS W THAPOKCUAA IIMHKA, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4 110 TeMe «BakHele MeTallibl U UX COCIUHEHUS.

XuMHus M OKpyKamoLas cpeaa

BemectBa u Marepuansl B TOBCEHEBHOM JKM3HH YellOBEKa. be3omacHoe UCMOIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas moMoIIb MPU XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYecKoe 3arps3HeHHe OKpY)Karollel cpeisl (MpeienbHas JOMyCTUMAasi KOHIIEHTPAIHs BEUIECTB,
nanee — [1/1K). Poib XxuMuu B pelieH!H 3K0JI0THYECKUX Mpodiem.

Xumuueckuii IKCnepumenm:

M3y4eHHne 00pa3iioB MaTepUaIoOB (CTEKIIO, CIIJIaBbl METAJLIOB, MIOJTMMEPHBIE MaTEPHUATIBI).

Mesicnpeomemmuwie céasu

Peanu3amus MeXNpeaMETHBIX CBS3€M NPU W3YYEHUM XUMHH B 9 Kilacce OCYIIECTBIISIETCS 4epe3
WCIIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK M TOHATHH, SBISIONUXCS CUCTEMHBIMHU
JUISl OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (PaKT, THIOTE3a, 3aKOH, TEOPHsl, aHAIIU3, CHHTE3,
Kiaccuukanus, TEPUOAUIHOCTh, HAOIIO/IEHNWE, HSKCIEPUMEHT, MOJICITUPOBAaHUE, H3MEpPEHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBINA d(PPEKT, TEXHOTOTHS, MaTEPHAITHI.



®dusnka: mMaTtepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJINJ, U30TOIbI, PaJlOAKTUBHOCTb,
MOJIEKYJIa, YEKTPUUYECKHUH 3apsi]l, MPOBOIHUKH, MOTYIPOBOIHUKH, JUIIEKTPUKHU, (DOTORIEMEHT, BELIECTBO,
Teno, 00bEM, arperaTHoOe COCTOSIHUE BEIECTBA, T'a3, PaCTBOP, PAaCTBOPUMOCTb, KPUCTAIINYECKasl peuIéTka,
CIUIaBbl, (PU3MYECKUE BEIMYUHBI, €JUHMULBI U3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
CouHize.

buonorusi:  ¢dorocunTes, npixanue, Ouocdepa, IKOCUCTEMa, MHHEpaJbHBIE  YAOOpEHHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpochepa, MUHeEpabl, TOPHbIE OPO/IbI, OJIE3HbIE UCKOIIAEMblE, TOILUINBO,
BOJIHBIE pecypchl.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA INPOI'PAMMBI IO XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Pe3yabTaThl OCBOCHMSI IMPOrpaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHMs JAOCTHUTAIOTCA B
xoze OOy4eHHs XMMUU B €IWHCTBE Y4eOHON W BOCHUTATENBHOH JEATEIBHOCTH B COOTBETCTBHH C
TPaJULINOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMU U 1YXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMU, IPUHITHIMU
B 001IIeCTBE MpaBUJIAMH U HOPMaMH TOBEJICHUS U CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHMS, CAMOPAa3BUTHS
U COLIMAIN3aUuU 00yJaroIXCs.

JIn4HOCTHBIE PE3YyIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHCTEMOI
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACHIMPEHUE OIbITA ACATEIbHOCTU Ha €€ OCHOBE, B TOM UHUCIIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYyYHOMY HACIIEIUIO,
MOHMMAaHMsI 3HAYCHUS XHMMHYECKOM HAyKW B JKM3HM COBPEMEHHOr0 OOIIEeCTBA, CIIOCOOHOCTH BIAJCThH
JOCTOBEPHOH MH(OPMAIMCH O MEePEIOBhIX JOCTHKCHHUIX M OTKPBITUSX MUPOBOW M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOILECTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEJICTABICHHUS] O COLMAIbHBIX HOpMax MU MpaBWIaX MEXKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOILLECTBEHHO MOJIE3HON, Y4eOHOMCCIIE10BATENbCKOM, TBOPUECKON U
JIPYTUX BUJAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM JESATENbHOCTH MPHU BHIMOIHEHUU
y4eOHBIX, IIO3HABATENbHBIX 3a/1a4, BBINOJIHEHUH XUMHYECKHX OSKCIEPUMEHTOB, CO3JIaHUU Y4eOHBIX
IIPOEKTOB, CTPEMJIEHHSI K B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOILIY B IPOLECCE ITOW yueOHOU NeATENbHOCTH,
TFOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE U IOCTYINKHM CBOUX TOBApUIIEH C MO3ULMHM HPABCTBEHHBIX U
MIPAaBOBBIX HOPM C YYETOM OCO3HAHMSI OCIEACTBUN MTOCTYIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE U XHWMUYECKOW pEaKIMH, COOTBETCTBYIOILIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAyKH M COCTABIISIIOIIME OCHOBY JJI IMOHUMAaHMs CYIIHOCTH Hay4HOMH
KapTUHbl MHpA, MPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPHUPOJBI, B3aUMOCBS3AX
4eJI0BEKA C MPUPOJHOU CPENlOil, O pOJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHbIE MOTHUBBI, HAIIPABJIEHHbIE HA IOJyYE€HHUE HOBBIX 3HAHMH MO XUMHUHU, HEOOXOAUMBIE
Uil OOBACHEHUs HAOII0JaeMbIX TMPOLIECCOB M  SIBICHUN, IO3HABAaTeNbHON, HWH(OPMALMOHHOW U
YUTATENIbCKOM KYJIbTYpbl, B TOM 4YHCJI€ HaBBIKOB CaMOCTOSTENIbHOW pabOThl ¢ Yy4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYeHUI0 U T[O03HAaHUIO, JHOOO03HATEIbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000Opa30BaHUIO, TMPOCKTHOM W  HCCIEIOBATEIBCKON NIEATEbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMuUpOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IICHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pOBbIO, YCTAHOBKM Ha
3JI0pOBBIM 00pa3 JKHU3HM, OCO3HAHME IIOCIEJACTBHUN M HENpUATHE BPEIHBIX MPHUBBIYEK (YMOTpeOseHus
aJIKOTOJIsl, HAPKOTHKOB, KypeHHsI), HEOOXOIUMOCTH COOJIOZCHUS NpaBMiI 0€30MacHOCTH MPH OOpallleHu! ¢
XUMHUYECKMMH BEIIECTBAMHU B OBITY U peaibHON JKU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

UMHTEpEC K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil U TpyJa pa3iMdyHOTO poja, yBaK€HUE K TPYAY U
pe3ysbTaTaM TpPYAOBOH NEATEIbHOCTH, B TOM YHCIIE HAa OCHOBE IPUMEHEHHS IPEAMETHBIX 3HAHUU IIO
XMMHHU, OCO3HAHHBIA BbIOOp WHAWBUIYAIBHOM TPAaeKTOPUU TNPOJOJDKEHUS OOpa3oBaHUA C YYETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOM
npodeccuoHaNbHOM AESITETbHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh aJalTHpPOBATHCS B
npodeccuoHaIBLHOM cpeie;



6) 9K0JIOTNYECKOT0 BOCTIUTAHMS:

HKOJIOTHYECKHU IIeNieco00pa3Hoe OTHOLICHHWE K MPUPOJe KaK MCTOUYHHUKY KU3HU Ha 3emiie, OCHOBE e
CYLIECTBOBAHMSI, IMOHMMAaHHE IIEHHOCTH 3J0pPOBOrO0 U 0e30macHoro oOpas3a >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DU3MUYECKOMY U IICUXUYECKOMY 3[I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuil 0€30MaCHOTO MOBEICHHS IPH paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaLUAX, YTPOXKAIOIINX 3J0POBBIO
M KM3HHU JIFOJICH;

CIOCOOHOCTH NPHUMEHSATh 3HAHUS, MOJydyaeMble MpPU H3YYCHUM XHUMHUHU, [UIsI DPELICHHUS 3ajad,
CBSI3aHHBIX C OKpY)Kalollled MNPUPOTHON Cpeloil, Uis MOBBILICHUS YPOBHS SKOJOTHYECKOW KYyJIbTYpHI,
OCO3HAHMA TTI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM M IyTel MX peIIeHUs MOCPEJACTBOM METOIOB
XHUMHU, 3KOJOTHUYECKOT'O MBIIIJICHUA, YMCHUA PYKOBOJACTBOBATHLCHA UM B H03HaBaTeHBHOﬁ,
KOMMYHHMKATHUBHOW U COLIMAIbHON MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPECAMCTHBIX PC3YJIbTATOB BBIACIIAKOT 3HAYUMBIC IJIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA
oOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIUI, THIOTE3a, (PaKT, CUCTEMa, MPOIeCcC, IKCICPUMEHT U
JpyTroe.), KOTOpble UCMOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaxX U MO3BOJISIOT Ha OCHOBE
3HAaHUW W3 STUX MpeaAMEeTOB (OPMUPOBATH MPEICTABICHHE O IEJTOCTHON HAay4YHON KapTHHE MHUpa, U
yHHUBEpCalbHbIE y4yeOHble JAeWcTBUA (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIC, PETYIATUBHBIE), KOTOPHIC
obecrieunBaOT (HOPMHUPOBAHNE TOTOBHOCTH K CaMOCTOSATENBHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO
y4eOHOH eI TeTbHOCTH.

Ilo3HaBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBblie joruyeckue aeiicTBus:

YMCHUA HUCII0JIb30BaTh HpI/IéMI)I JIOTUYCCKOro MBIIIJICHUS IIPU OCBOCHUN 3HAHWH: PACKpBIBATL CMBICIT
XUMHUYECKHUX IIOHSITHU (BBII[GJI?ITI) HUX XapaKTCPHBIC IMPU3HAKHW, YCTAHABJIIMBATHL B3aUMOCBA3bL C JAPYTHMU
MOHATHUSIMH ), UCIIOJIb30BATh MOHSTUS JIJIs1 OOBSICHEHUS OTACNBHBIX (DaKTOB U SBICHUI, BHIOMPATh OCHOBAHUS
U KPUTEPUU AJIs KIACCU(PUKALMU XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, yCTaHABIMBATh IPUYMHHO-
CIIEICTBEHHBIE CBS3M MEXKIY OOBEKTaMU H3Y4YEHMs, CTPOUTH JIOTMUECKHUE DPACCYXKIEHUS (MHIYKTUBHBIE,
ACOYKTHUBHBIC, 110 aHaJIOFI/II/I), JACJIaTh BbIBOJbI U 3aK/IIFOYUYCHU A,

YMEHHE TPUMEHATh B TMpOIEccCe TO3HAHUS TOHATUS (TMpPEAMETHbIE U MeTanmpeaMeTHbBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEH, UCTIONB3YEMbIe B XUMUH, IPEOOPA30BBIBATH HIMPOKO MPUMEHSIEMBIE B
XUMUU MOJIEIbHBIC TPEJCTABICHUS — XUMHUYECKHM 3HaK (CMMBOJI 2JIEMEHTAa), XUMHUYecKas QopMmyna U
YpaBHCHHUEC XUMHYECKOH p€akiuuu — IpUu PCHICHUHA yq€6HO-H03HaBaT€HLHBIX 3agad, C y‘IéTOM 9THUX
MOJIETIbHBIX MPEACTABICHUN BBISBIATh U XapaKTEPH30BaTh CYIIECTBEHHbIE MPU3HAKUA U3Yy4aeMbIX OOBHEKTOB
— XUMHUYECKHX BEIIECTB M XUMHYECKHX pEaKIMid, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHHHO-
CJICACTBCHHBIC CBA3U U IMPOTUBOPCUUA B U3YyHACMBIX MTPOLECCAX U SABJICHUAX.

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

YMEHHUE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCH B KAaueCTBE WMHCTPYMEHTAa IO3HAHUS, a TaKXKe B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MpUOOpETeHHEe OMNbITa 1O IUIAHWPOBAHMIO, OpPraHU3alMd U  NPOBEIACHUIO  YYEHHUYECKHUX
SKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 X0/I0M IIPOLEcca, CAMOCTOSITEIbHO IPOrHO3UPOBATh €ro Pe3yJibTarT,
(dbopMynupoBaTh 0000IIEHUST ¥ BHIBOJBI 10 PE3yJbTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh
OTYET O MpoAETIaHHoI paboTe.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh U HWHTEPIPETHPOBATH MHPOPMAIMIO PA3IUYHBIX BHJIOB U (OpM
MPEACTABICHUS, TMOJIYyYa€MYI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAs JIUTEpaTypa XHUMHUYECKOTO
COJIep>KaHusl, CIpaBOYHbIE MOCOOMS, pecypchl MHTepHEeTa), KpUTHUECKHU OIICHHWBATh MPOTHBOPEUYHMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh pa3jIMYHble METOAbl W 3allpochl MpU MOHCKe U oTOope uHpOpMaUuu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAWMBIX i BBINOJHEHUS Y4YeOHBIX M TO3HABaTENbHBIX 3a7ad
ONpeAeNnéHHOro  TUMa, MPHOOpEeTeHHe OmbiTa B O0NAacTH  HMCMHOJB30BAaHUS  MH(POPMAIIMOHHO-



KOMMYHUKAaTUBHBIX TEXHOJIOTHH, OBJIaIEHNE KYJIbTYpOil aKkTUBHOT'O MCIIOJIb30BaHUs Pa3IMYHbIX TOMCKOBBIX
CHCTEM, CaMOCTOSITeJIbHO BBIOMpAaTh ONTUMaNbHYIO (opMy mpexactaBieHUss HHPOPMALUU H
WTIOCTPUPOBATh pellaeMble 3aJjaul HECJIOKHBIMU CXEMaMHM, JuarpaMMamu, IpyruMu (GopmMamu rpaduku u
UX KOMOMHAIMSMU;

YMEHHUE HUCIOJb30BaTh U aHAIM3UPOBATH B IMpolecce y4eOHOW M HCCIEeN0BATENbCKON JesITeIbHOCTH
MHPOPMALMIO O BIUSHUM MTPOMBIIUICHHOCTH, CEJIBCKOTO XO3SHCTBA M TPAHCIOPTa HA COCTOSHUE
OKpY>Karolle MpUPOHON Cpebl.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

YMEHUS 33/1aBaTh BOIPOCH! (B XOJ€ Juajora U (W) AUCKYCCHH) MO CYIIECTBY OOCYXIAeMON TEMBI,
(bopMyIHpOBaTH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO BBITIOJTHEHUS MPEATIOKECHHOH 3a/1auu;

YMEHHS NPEICTABJIATH IIOJYyYEHHBIE pE3YJIbTaTbl IIO3HABATCIBHOM JCATEIBHOCTH B YCTHBIX M
IIUCBMEHHBIX TEKCTaX; JEJIaTh IPE3CHTALMIO PEe3yJIbTATOB BBINOJIHEHUS XUMHUYECKOIO DJKCIIEPUMEHTA
(;1rabopaTOpHOTrO OIBITa, TA00PATOPHOM pabOTHI MO UCCIEIOBAHNIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMeHHUS y4eOHOro COTPYOHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABATEIbHOH U
HCCIIIOBATENILCKON JI€ATEIbHOCTY IPU PEIIEHUM BO3HMKAIOIMX Ipo0JieM Ha OCHOBE y4yéTa OO0IuX
MHTEPECOB U COTJIaCOBAHUS MO3ULUI (00CYX/1eHUs, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALMS
COBMECTHBIX JICWCTBUIL, ONpe/ielieHne KpUTEPUEB 110 OLEHKE KaueCTBa BBIIIOJIHEHHON PabOThI U IpyTHe).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSATEIbHO ONPEAENATh LEeNU JCSITENIbHOCTH, IUIAaHUpPOBaTh, OCYILIECTBISATS,
KOHTPOJIMPOBAaTh M IpPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATENBHOCTb, BBIOMpaTh Haubojee
3¢ deKTUBHBIE CIIOCOOB! PELICHUsS Y4E€OHBIX U MO3HABATEIbHBIX 3a/lad, CaMOCTOSATEIBHO COCTABIATH HIIU
KOPPEKTUPOBATh NPEIIOKEHHBIA JITOPUTM JIEHCTBUM IPU BBIIOJHEHUU 33JaHUM C y4ETOM IOJYyYECHHMS
HOBBIX 3HAHHH 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX M PEAKIHUAX, OLIEHMUBATH COOTBETCTBHE MOJIYYCHHOTO
pesysipTaTa 3asBICHHOM ILI€JIM, YMEHHE MCIOJb30BaTh M AHAIM3UPOBATh KOHTEKCTHI, NPEAJIaracMbIC B
YCIIOBUY 3aJaHUMH.

HNPEIMETHBIE PE3YJBTATbBI

B cocraBe mpeaMeTHBIX pe3yJabTaTOB 10 OCBOCHMIO O053aTEIbHOTO COAEpKAHMS, YCTAaHOBJIEHHOTO
JTaHHOM (QenepanabHON paboyell MporpaMMoM, BBIIENAIOT: OCBOCHHBIE OOYUYaIOLIMMMCS Hay4dHbIE 3HAHUS,
YMEHHUS U CIOCOOBI NEHCTBUN, BUIBI EATENBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMS, €ro MHTEPIpeTaluy,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonny oOyueHus B 9 kJiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

* PACKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHATUI: XUMUYECKUH DIIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHUOH, aHHWOH, IPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKHUCIICHHS, XMMUYECKas peaklMs, XUMHUYecKas CBs3b, TEIUIOBOM 3((deKT peakuuu, MOJib,
MOJISIPHBIH 00BEM, PacTBOP, NEKTPOIUTHI, HEITEKTPOIHUTHI, JIEKTPOIUTHYECKAsT AUCCOLMAIUS, PEAKLIUU
MOHHOr0 OOMeHa, KaTaJu3aTop, XMMHMYECKOe paBHOBecHE, OoOpaTHMble W HEOOpaTHMBbIE pPEaKIuy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  OKUCIHUTEIb, BOCCTAHOBUTENIb,  OKHCIEHHUE U
BOCCTAHOBJICHHE,  aJJIOTPONHUs, aMQPOTEpHOCTh, XUMHUYECKas CBs3b  (KOBaJICHTHasl, HWOHHafi,
METaJUINYecKast), KPUCTALIMYECKass PpeHIETKa, KOPpPO3Us METAJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKOM
peakuuu, npeaensHo pomyctumas konneHrpanus I1JIK BemecTsa;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUH U NPUMEHSATH 3TU MOHATUS NPU
OIMCAaHUU BEIIECTB U UX MPEBPAILLEHUN;

e JHCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJIs COCTaBleHUS (OpMyn BeUIeCTB M ypaBHEHUH
XUMHUYECKHUX PEaKIIN;

e ONpENeNATh BaJEHTHOCTh W CTENEHb OKHCIEHUS XHMHUYECKHUX DJIEMEHTOB B COEAMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K OMPEeIEHHOMY KJIacCy COeIMHEHUN mo (Gopmynam,
BHJI XUMHYECKOH CBS3HU (KOBAJIEHTHAs, NOHHAsI, METAJUINYECKAs1) B HEOPTaHUYECKUX COEAMHEHUSX, 3apsij



MOHA 10 XUMHUYECKOW (opMmyIe, XapakTep Cpeibl B BOJIHBIX PAacTBOpPaxX HEOPraHWYECKUX COCTUHEHUH,
THII KPUCTAUIMYECKOM PEIETKA KOHKPETHOTO BEILIECTBA;

e packpeiBath cMbica Ilepunoanueckoro 3akonHa JI. M. MennaeneeBa W JE€MOHCTPUPOBATH €rO
IIOHMMAaHMeE: ONHUCHIBATh U XapaKTepU30BaTh Ta0IM4YHYI0 Gopmy lleprnoauueckoil cucTeMbl XUMHYECKUX
AJIEMEHTOB: pa3iIuyaTh MOHATHA «rJlaBHas mnoarpymmna (A-rpynma)» u «mobounas mnoxrpymma (b-
TpYIIa)», MaJIble ¥ OOJBILINE TEPUO/Ibl, COOTHOCHTH 0003HAYEHHUsI, KOTOPBIE UMEIOTCS B MEPUOINIECKOM
TabJuIe, ¢ YACIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsil
a1pa, oOlee 4YMCIO0 SJEKTPOHOB M PAcIpelesIeHue UX IO AJIEKTPOHHBIM CJ0sIM), OOBICHATH 0OO0IIMe
3aKOHOMEPHOCTH B MU3MEHEHMM CBOWMCTB 3JIEMEHTOB M UX COECIUHEHHUM B Ipejienax MaJlbX MEpUOJI0B U
IJIaBHBIX MOATPYII C YUETOM CTPOECHUSI UX aTOMOB;

e KJacCU(UIMPOBATh XUMUUYECKHE 3JIEMEHThI, HCOPraHMUECKUE BEIECTBA, XUMHUECKUE peakuu (110
YUCIIY U COCTAaBY YYacCTBYIOLIMX B PEAKLMU BELIECTB, [0 TEMJIOBOMY 3((EKTy, 10 U3MEHEHHIO CTENEHEeH
OKHCJIEHUSI XMMUUYECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (ONMUCHIBATh) OOIIKME W CHENU(PUYECKHE XUMHUYECKHE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEUIECTB, IOATBEPXAas OIHUCAHHWE IPUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUM
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHA;

e COCTaBJISATh YPAaBHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMAIMM KUCIOT, IeJ0oued U coiiel, IOoJIHbIe U
COKpalI€HHbIE YypaBHEHHUS pEaKIUil HOHHOrO OOMEHa, YpaBHEHHs peakUuid, MOATBEPKIAOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH PA3JIMYHBIX KJIACCOB;

e pacKpbIBaTh CYLIHOCTb OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHBIX PEAKLUUI IMOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOIO OajaHca 3TUX PEaKIMA;

e IIPOrHO3MPOBATh CBOWCTBA BEILECTB B 3aBUCHMOCTH OT UX CTPOEHHS, BO3MOKHOCTH IPOTEKAHUS
XMMHUYECKUX MPEBPAIIECHUN B Pa3IMUHBIX YCIOBUSIX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJIKYJSPHYI0 M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XMMUYECKOI0 3JIEMEHTa 1Mo (HopMyJie COEUHEHHs, MAaCCOBYIO JOJIO BEIIECTBA B pacTBOpE, MPOBOAUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKON peakluu;

e coOnrofaTh npaBuja IOJb30BAHUS XMMHUYECKOW MOCYAOW U J1a0OpaTOPHBIM OOOPYIOBAHHUEM, a
TaKXke IpaBuja OOpallleHUs C BEIIeCTBAMH B COOTBETCTBUUM C MHCTPYKIHMSAMM IO BBIMOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB (aMMMaKa U
YTJIEKUCIIOTO ra3a);

e IIPOBOAUTH PEAKLUH, MOATBEPHKAAIOIINE KAUeCTBEHHBIA COCTAaB Pa3IMYHbIX BEUIECTB: paCcllO3HABATh
OINBITHBIM MYTEM XJIOpUA-, OpoMHI-, HOAUI-, KapOoHaT-, docdar-, cumukaT-, cyabdar-, THIPOKCH]I-
MOHBI, KaTMOHbl AMMOHMS M HOHBI M3YyYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOpPraHMYECKUX BEILECTB;

e IIPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTENILHON NEATEIbHOCTH — aHaJU3 M CHHTE3, CpPaBHEHUE,
0000111eHre, CUCTEMAaTH3alllI0, BBISBICHUE MPUYNHHO-CIEICTBEHHBIX CBA3E€H — U M3Y4YEHHUsl CBOMCTB
BEIIECTB U XUMHUECKUX pEeaKIiil, eCTeCTBEHHO-HAyYHbIe METO/Ibl MO3HAHUsI — HAOII0IeHUEe, U3MEPEHHUE,
MOJEIIMPOBAHHUE, JKCIEPUMEHT (peanbHbIN 51 MBICJICHHBIN).



TEMATHYECKOE ITNTAHUPOBAHUE 9 KJIACC

Ne Koanuecrso yacos JyekTpoHHbIe (HU(PPOBBIE)
HaumeHoBaHue pa3/esioB U TeM IPOrpaMMBbl
n/n Becero| KP | IIP o0pa3oBaTesibHbIE pecypchbl
Pa3ned 1. BemecTBo H XuMH4yecKkmne peakiun
11 [ToBTOpEHME U yriayOieHne 3HaHNH OCHOBHBIX Pa3/IeoB Kypca 8 Kiacca 1 https://m.edsoo.ru/EQETUT35Z
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKLIH https://m.edsoo.ru/AFN4LWG7U
13 DNEeKTpOIUTHYECKAs AUCCoUaIs. XUMUYECKUE PEAKIIMH B pacTBOpax 8 1 1 | https://m.edsoo.ru/KODUR50VV
Utoro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
2.1 OO0mas xapakTepucTuka XuMuieckux 1eMeHToB VIIA-rpynmnsl. ["anorenst 4 1 https://m.edso0.ru/ZTN1F700I
OO11as XxapakTepucTUKa XUMUYECKHX dJieMeHTOB VIA- .C &
2.2 et XApaieTep O VIATTDYIHEL T-epa 1 e 6 https://m.eds00.ru/P3DHMFBO9
COEJIMHEHHUS
OO1as xapakTepucTUKa XUMUYECKHUX dJIeMeHTOB VA- LA
2.3 8 P P TpyIIsI. A3OT, ocop i ux 7 1 | https://m.edsoo.ru/VOXDOUX2S
COEJIMHEHUS
OO0mas xapakTepucTUKa XUMUYECKHUX 1eMeHToB |V A-rpynmsl. Yriaepoa u
2.4 N 8 1 2 https://m.edsoo.ru/JPJ200VJX
KPEMHHH U UX COETMHEHUS
Hroro mo pasneny 25
Pasnen 3. MeTaibl U MX COeIMHEHUS
3.1 OOm1re cBOWCTBA METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxkueiiiire MeTaibl M UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemectBa u Marepuraisl B ;KM3HU 4EJIOBEKA 3 https://m.edsoo.ru/TENBWEF7Y



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
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HOYPOYHOE INTAHUPOBAHMUE 9 KJIACC

No Koanvecrso yacos Hara DJIeKTPOHHbIE U (POBBIE
Tema ypoka
n/n Bcero| KP | IIP | wusyuyeHusi o0pa3oBaTe/ibHbIE pecypchbl

Ilepuomnueckuii 3axkoH. Ilepunoanyueckas cucTeMa XUMHYISCKUX

1 pHoA proA 1 02.09 https://m.eds00.r/ECRKA9OAY
anemenToB /1. 1. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHNH CBONCTB XMMHYECKHUX DJIEMEHTOB

2 p 1 03.09 https://m.edsoo.ru/GNJPEROFB
MEPBBIX TPEX MEPUOIOB

3 Knaccudukaiys u HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB 1 09.09 https://m.edsoo.ru/WTO1WRA2Q
Bupl XuMUYeCKOM CBSA3U U TUIIBI KPUCTAIUIMUECKUX PEIIETOK 1 10.09 https://m.edsoo.ru/UI4Y5CFRV
Kontponsnas padora Nel o teme «IloBTOpeHue u yriayoicHue

5 Tpv p p yrLy 1 1 16.09 https://m.edsoo.ru/J4X8ZN212
3HaHUI OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay

6 Krnaccudukanys XuMHUECKUX peakluii 0 pa3IMyHbIM IPU3HAaKaM 1 17.09 https://m.edsoo.ru/X8XAE7E2]
ITonsTre o ckopocTH XUMHUdeckol peakinu. [loHaTHE 0 TOMOTreHHBIX

7 P bearh 1 23.09 https://m.edso0.ru/6VLXCYY7N
U TETEPOreHHBIX PEAKLUAX
[TonsiTue 0 xumMuueckoMm paBHOBecHH. DaKTOPHI, BIUSIONIUE HA

8 CKOpPOCTb XMMHUUYECKON PEAKIMHU U MOJI0KEHUE XUMUUECKOTO 1 24.09 https://m.edsoo.ru/H4AFH7NZNM
paBHOBECHS

9 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH 1 30.09 https://m.eds00.ru/648V11026
Teopus snekTpoauTnueckoi nucconuanui. CUIbHEBIE U ClIa0bIe

10 P P Arecotat 1 01.10 https://m.eds00.ru/2KCYCLZ16
AIIEKTPOJIUTHI

11 HonHble ypaBHEHUS peaklui 1 07.10 https://m.edsoo.ru/\VN2SBIN1R
XnMHUyecKkre CBOMCTBA KUCIOT U OCHOBAHHI B CBETE IIpeACTaBICHUMN

12 y ped 1 08.10 https://m.eds00.ru/BHHB1YVXI
00 IIEKTPOTUTUIECKON AUCCOIUAIIIH
XuMHYECKHE CBOMCTBA COJIEH B CBETE MPEACTABICHHH 00

13 N pelt 1 14.10 https://m.edso0.ru/ETD5QTS4G
BJIEKTPOJTUTAYECKON AUCCOIUALINHT



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
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14 [TonsTHe 0 THIPONIU3E COMeit 15.10 https://m.edsoo.ru/9JFRAVESW

15 O0001Ienne ¥ CUCTEMATH3aM SHAHUH 21.10 https://m.edsoo.ru/FEEIZRMBG

16 [TpakTrueckas padota Ne 1. «PemeHne s3KkCIIepUMEHTAIBHBIX 337129 22.10 https://m.edso0.ru/7VXTFHJT4
KonrponsHasg padora Ne2 1o TeMe «DIEKTPOIATHUECKAS

17 P P P 05.11 https://m.eds00.ru/9RKLZDNUX
JUCCOITHAITUS. XUMUYECKHE PEAKIIMH B PaCTBOPaX»
OO01mast XapakTEPHUCTHUKA TAJIOTEHOB. XUMHUYECKUE CBOWCTBA Ha

18 H P p 11.11 https://m.edsoo.ru/NNYKYZF12
npuMepe XJiopa
Xaoposogopoa. ConsHas KMCIOTa, XUMHUYECKHE CBOMCTBA,

19 POBOLOPOAL 12.11 https://m.edsoo.ru/CWVSHCD2M
MoJTy4eHue, MpUMEHEHUE
IIpaktrueckas padora Ne 2 o teme «llonydeHne CONsIHON KUCIOTHI,

20 P . pu i 18.11 https://m.edsoo.ru/PVEXIYWEG
U3y4YeHHE e€ CBOMCTBY
Brrancnenus mo ypaBHEHHSIM XUMUYECKHX PEaKIIUM, €CJIM OJUH U3

21 yp pearh g 19.11 https://m.edsoo.ru/4BI5SH070F
peareHToB J1aH B U30BITKE

22 OOm1ast xapakTepucTrka 31eMeHToB VIA-rpymisr 25.11 https://m.edsoo.ru/VMWKERSEP
Amnorponusie Mogudukanuu ceprl. Haxoxnenue ceprl U €é

23 POIHEIC MOZHPUKALIHH CeP A p 26.11 https://m.eds00.ru/CX 10EUSPO
COCIMHEHHH B MpUpOoie. XUMHUECKUE CBOMCTBA CEPBI

24 CepoBojiopoJi, cTpoeHue, GU3NIECKre U XUMUYECKHE CBOMCTBA 02.12 https://m.edso0.ru/ECGX2B40W
Oxcunpl ceprl. CepHas KMCIIOTa, (PU3NUECKHE U XUMUUECKUE

25 N g p p ¢ 03.12 https://m.edsoo.ru/ULRFLCHH1
CBOMCTBA, IPUMEHEHNUE
XUMHYECKHUE PEAKIUH, JISKAITUE B OCHOBE MPOMBIIIIEHHOTO CIToco0a

26 MOJTYYSHUST CEPHOU KUCITOTHI. XUMHUYECKOE 3arps3HEHNE 09.12 https://m.edsoo.ru/H7FT3NON4
OKpY’Kalolllel Cpe/ibl COEAMHEHUSIMU CEPBI

27 Brruncnenue MaccoBoi 1011 BBIXOAA MPOAYKTA PEAKIINU 10.12 https://m.edso0.ru/HSJE186WN
OO0m1as xapakTepUCTUKa 3JIeMeHTOB V A-Tpymibl. A30T,

28 tHasl Xapartep Py 5 16.12 https://m.eds00.ru/WAHRMB976
pacmpocTpaHeHue B pupoje, GU3nveckre U XUMHIECKHUEe CBOMCTBA
AMMHak, ero pusnyeckre 1 XUMHYECKHE CBOMCTBA, ITOJYYEHUE U

29 ¢ i 17.12 https://m.edsoo.ru/HZAYE5F13

IIPUMEHEHHE
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[TpakTrueckas padota Ne 3 o teme «lloyyeHue ammuaka, U3ydeHue

30 . 23.12 https://m.edsoo.ru/JORP64IFJ]
€ro CBOMCTBY»

31 A3OTHas KHCIOTa, e PU3nUecKue U XMMUYEeCKHe CBOUCTBA 24.12 https://m.edsoo.ru/U2DYEDMYE
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B KAU€CTBE

32 MUHEPAIBHBIX YIOOpeHUH. XUMUYECKOE 3arpsiI3HEHUE OKPYKAOLIEH 30.12 https://m.edsoo.ru/SHBKCIQCB
Cpelbl COCTMHEHUSIMU a30Ta
docdop. Oxcun docdopa (V) u dochopHas kuciaora, PU3HIECKUE U

33 Gop ﬂib Gopa (V) u pocop b 13.01 https://m.edso00.ru/GDQJSO3WP
XUMHYECKHE CBOIMCTBA, MOJIyICHUE
Hcnoars3oBanue ¢pocdaToB B KaUeCcTBE MUHEPAIBLHBIX YIOOPEHHUH.

34 oc . P YROOP 14.01 https://m.edsoo.ru/UAZ3HUG5V
3arpsi3sHEHUE TIPUPOAHOM cpebl hocharamu
VYraepoj, paciipocTpaHEeHHE B IPUPOIE, PU3HUECKHE U XMMUUCCKUE

35 . POAL, pactpoctp pupoze, ¢ 20.01 https://m.edsoo.ru/DWOM6SUUL
CBOMCTBa
OKcuabl yriaepoa, ux (pu3ndecKue U XUMHUYECKHE CBOICTBA.

36 ARL YTIEpO ¢ 21.01 https://m.edso00.ru/OXQAPGNCF
DKOJIOrHYECKUE MTPOOIIEMBI, CBSI3aHHBIE ¢ OKCcHIoM yriepoaa (1V)

37 VYronbpHas KUCIOTA U €€ COTH 27.01 https://m.edso0.ru/OHQHDG6IPA
IIpakTuueckas padora Ne 4 o teme "IloaydeHne yrieKkuciIoro rasa.

38 P P ,},,q T 28.01 https://m.eds00.ru/G2HZXQGC8
KauecTtBeHHas peakuus Ha KapOOHAT-HOH
IlepBoHauanbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O

39 P P B 03.02 https://m.eds00.ru/30T1Z109Z
COCTMHEHUSX yIiIepo/ia

40 Kpemnuwnii u ero coenquneHus 04.02 https://m.edso00.ru/75JXNHO0I8
[IpakTuueckas padora Ne 5. Pemrenue skcriepuMeHTaIBHBIX 3a7a4 110

41 P 'P P A 10.02 https://m.eds00.ru/O7E8DOD7Z
Teme «BakHeHIne HeMeTaUIBl U UX COSTUHEHHMS
KonTponbsHas padora Ne3 1o Teme «BakHelIne HEMETAILIbI M UX

42 p p 11.02 https://m.eds00.ru/S85J9UGH3
COCIUHCHHS
OO6m1ast XxapaKTepruCTUKA XUMHYECKHX AJIEMEHTOB — METaJLIOB.

43 Merammueckas CBA3b U METALNINYECKAsE KPUCTAIINYECKAs PELIETKA. 17.02 https://m.eds00.ru/XK1GYPCO1

duznueckue cBOIICTBAa METAJIOB



https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1

XHUMUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUI PSIJT

44 . 1 18.02 https://m.edsoo.ru/Z7YRNPAEW
HaMpPsHKEHUH METaIOB
O6mue cioco6b! monydeHus: MmetauioB. CriiaBel. BerauciaeHus mo

45 YPAaBHEHUSAM XUMHUUYECKUX PEAKLIUM, €CIIU OJIUH U3 PEarcHTOB 1 24.02 https://m.eds00.ru/G54GDQI2D
COJZIEPKUT MPUMECU

46 [TonsiTHE O KOPPO3UK METAILIIOB 1 25.02 https://m.edsoo.ru/4FIGDOWOW

a7 [llenouHble MeTAILIBI 1 03.03 https://m.edsoo.ru/X1B4BPUW2

48 Oxkcuabl ¥ TUAPOKCUBI HATPUS U KU 1 04.03 https://m.eds00.ru/Q4DX0G3U9

49 [IenouHo3eMeNbHBIC METAJIIBI — KAIBIUA U MarHui 1 10.03 https://m.edsoo.ru/REOCDY0K6

50 Baxueline coefMHEHUS KaJIbLIUs 1 11.03 https://m.edsoo.ru/CJR96CMZA

51 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1 17.03 https://m.edsoo.ru/O5PXGG1BE

52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS 1 18.03 https://m.edsoo.ru/WEMBFTTTP

53 HpaKTI/IquKHa;I pabota Ne 6 o Teme "YKECTKOCTH BOJIBI U METOJIbI €€ 1 24,03 https://m.edsoo.r/NFIROKBS]
yCTpaHEHUs

54 AnmroMuHAN 1 25.03 https://m.eds00.ru/9Z2J8RD1TV

55 AmM@oTepHbIe CBOMCTBA OKCHUIA M TUIPOKCHIA 1 07.04 https://m.edsoo0.ru/NI5KI110J5

56 XKeneso 1 08.04 https://m.edsoo.ru/F20NJR5SR

57 Oxcupl, ruapokcuabl u coiu xkenesa (1) u sxenesa (111) 1 14..04 https://m.edsoo.ru/IRTUBLAMP

58 O060061eHre 1 cucTeMaTH3alus 3HaHu| 1 15.04 https://m.edso0.ru/NAON6HGKZ

s | [Ipactiicrat paoma o 7. Paucie acencpiiemni st |-y 200 | HpsimedsonuZNTGOQSMIX
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUi, €CITU OJTUH U3

60 peareHToB J1aH B U30bITKE WM COJACPKHUT MpUMecH. Boruncnenus 1 22.04 https://m.edsoo.ru/AYD2HESIY
MacCOBOM JOJIH BBIXOJIA MPOAYKTA PEaKIIH

61 O06o001IeH e U cucTeMaTU3alus 3HaHUN 1 28.04 https://m.eds00.ru/B8T9VTKOP

62 Kontponbras pabota Ne4 o teme «BakHelIine MeTauibl U UX 1 29.04 https://m.eds00.ru/703C804GN



https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

COCAUHCHUA»

63 BermectBa 1 MaTepualibl B TOBCETHEBHOM JKU3HU YEIOBEKA 1 05.05 https://m.eds00.ru/OF132JMTO
64 XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIECH Cpebl 1 06.05 https://m.edsoo.ru/9ANGYEYQI
65 Ponb xumum B perieHny SKOJIOrMYECKUX MpodIemM 1 12.05 https://m.eds00.ru/18Q203Y28
66 PesepBHeIil ypok. O000IICHHE U CHCTeMAaTHU3AIHS 3HAHHIMA 1 13.05 https://m.edsoo.ru/DT1BAS5U4
67 PesepBHblitl ypok. O6001IeHNE U CUCTEMATHU3aIIHsI 3SHAHHHA 1 19.05 https://m.edso00.ru/P52TJZNXV
68- . . 20.05-

69 PezepBHblil ypok. O600111€HNE U cCUCTeMaTH3alMsl 3HAHU I 1 26.05 https://m.eds00.ru/TMK36TJZG

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 69



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

9 KIIACC

OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

1

Ilo Teme: «BeniecTBo M XUMHYECKast peaKnus»

11

PaCKpPbIBAaTh CMbICJI OCHOBHBIX XUMHNYCCKHX TTOHSATHH: pacTBOp, IJICKTPOJINTLI,
HEOJICKTPOJIUTBI, JJICKTPOJIMTHYECCKad  Jucconuanusa, peakuuu HWOHHOI'O
O6M€Ha, KaTaJln3aTop, XUMHUYCCKOC PaBHOBECHUC, 06paTI/IMBIe u HCO6paTI/IMBIe
pcaKknuu, OKHUCJIHUTCIbHOBOCCTAHOBUTCIILHBIC pcaKkuuu, OKHCIIHUTCIIb,
BOCCTAHOBUTCIIb, OKUCJIICHUC WU BOCCTAHOBJICHUC, AJIJIOTPOIIHA, aM(i)OTepHOCTB,
XHUMHUYCCKasA CBA3b (KOBaJIeHTHaﬂ, HOHHAas“d, MeTaJIJII/I'-IGCKafl), KpucCTaJlJIn4eCKasa

peméTKa, CILIaBbI, CKOPOCTb XHMHYCSCKOM pC€aKnun

1.2

WITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHH U IIPUMCHATDH

OTH IMOHATHA IIPU OIMMUMCAHUH BCUICCTB U UX HpeBpameHm“I

13

COCTaBJIAAITb YPAaBHCHUA BJICKTpOJII/ITI/ILICCKOI\/JI Jucconuanuu KUCJoT, IIIGJIOT-IGI;'I u

coneﬁ, IIOJIHBIC 1 COKpaH_IéHHBIC YpaBHCHUA peaKHI/Iﬁ HOHHOI'0 0OMeHa

14

PaCKpbIBATb CYILIHOCTBH OKHUCIHUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ

IIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peakUuit

1.5

IIpOBOAUTD paC‘{éTbI 10 YPaBHCHUTIO XUMHYECKOM peaknuu

IIo Temam: «HemeTamnsl U uX coeaMHEHUS» U «MeTaibl 1 X COSTUHEHUS

2.1

XapaKTCPU30BaATh (OHI/ICBIBaTL) 06H_II/IC u CHGL[I/I(I)I/ILICCKI/IG XHUMHUYCCKUC
CBOMCTBaA IMMPOCTBIX MU CJIOKHBIX BCIICCTB, MMOATBCPIKAAA OMMUCAHUC ITPUMEPAMU
MOJICKYJIDHBIX W HMOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX XUMHUYCCKUX

peakuuii

2.2

COCTaBJIATH YpaBHCHUA pCaKHHﬁ, MOATBCPKAAOIIUX CYIICCTBOBAHUC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHUA,

BO3MOXHOCTH IIPOTECKAHUSA XUMHUYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.4

ClIeIoBaTh IMpaBWJIaM MOJIb30BAHUS XMMHUYECKON MOCyI0oM M 1abopaTOpHBIM
o0opyJIoBaHMEM, a TakXke TMpaBWwiaM oOpalleHusi ¢ BellecTBaMH B
COOTBETCTBUM C MHCTPYKIUSAMH 110 BBIMOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX
OTBITOB IO MOJYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BELIECTB (aMMHUakKa U

YTJIEKUCIIOTO ra3a)




NpOBOAUTL PCAKIUH, MOATBCPKAAIOIMIUC Ka4eCTBEHHBIII COCTaB Pa3INIHBIX

BEIIIECTB: PACMO3HABATh OMBITHBIM ITYTEM XJIOPU[I-, OPOMHI, HOIUI, KapOOHaT,

2.5 docdar, cunukar, cynbdpaT, THIPOKCHINOHBI, KATHOHBI AMMOHHS, HOHBI
M3yYEHHBIX  METAJIOB,  NPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHMYECKUX BEIICCTB

3 ITo Teme: «XuMus U OKpyXkarouas cpeaa»

31 pacKpbIBaTh CMBICII OCHOBHBIX XuMmMuuyeckux mnonstui: IIJIK BemecTsa;

' KOPPO3Hs METaJNIOB
MPUMEHATh OCHOBHBIC OIEpAIlMd MBICIIUTEILHON ACATEIHPHOCTH — aHAIHW3 M
CUHTE3, CpaBHEHHUE, O00O0IICHHEe, CHCTEMAaTH3allUI0, BBISBICHHE MPUYUHHO-

3.2 CIICICTBEHHBIX CBSI3ed — JUII W3YYCHHUS CBOWCTB BEIIECTB W XHUMHUYECKHX

peaKLIPIfI; CCTCCTBCHHOHAYYHBIC MCTO/AbI ITO3HAHUA — H3,6JHOI[CHI/IC, HU3MCPCHHC,

MOJIETTUPOBaHUE, SKCIIEPUMEHT (PEasIbHbII 1 MBICIIEHHBIH )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KIIACC

K IIpoBepsieMblii 3JIEMEHT COJePKAHUS
ox

1 BemecTtBo 1 xumuueckas peakusi. [loBropenue

[lepuonuueckuii 3akoH. Ilepuommueckass cucrema XuUMHUYeCKHX 3yemeHTOB JI.U.
11 MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBONCTB XMMHUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOOB, KA, KAIBIUSA U X COCTUHCHUH B COOTBETCTBUH

C ITOJIOKCHHUEM 3JICMCHTOB B HepnoanquKoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHue BemiecTBa: BUABl XMMHUYECKON CBSI3U. THUIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKH M BHUJAA
1 XuMHueckor cBs3u. Kiaccuukauus M HOMEHKJIAaTypa HEOPraHMYECKHX BEIIECTB
- (MexnyHapoJHasi U TpUBHANIbHAs). XMMHUECKUE CBOMCTBA BELIECTB, OTHOCAIIMXCS K
pa3IMYHBIM  KJaccaM  HEOpPraHWYEeCKHUX  COCAUHEHHH, TEeHETHYecKas  CBA3b

HCOPraHUMYCCKUX BCIICCTB

Krnaccudukanuss XMMHUYECKMX pEaKIUid 10 pa3IMYHBIM NpU3HaKaM (IO YHCIY U
COCTaBYy YYacCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3P HEKTY, M0 H3MEHEHUIO
1.3 CTENECHEH OKHCICHHS XUMHUYECKUX D3JEMEHTOB, I0 OOpaTUMOCTH, IO Y4YacTHIO
KaTajau3aTopa). JK30- U SHIOTEPMHUECKHE DPEAKIMH, TEPMOXHMUYECKUE YPABHEHHUS.

Ilonsatue o CKOpPOCTH XHUMHYECKOU peaknuuu

[Tousatue 006 O6paTI/IMBIX n HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
14 TOMOTCHHBIX W TCTCPOIrCHHBIX PCAKIUAX. IlounssTHE 0 XWMHUYECKOM PaBHOBCCHHU.
CDaKTOpBI, BJIMAIONIUEC HA CKOPOCTb XUMHYECKOU pPCaKkiuu U MOJIOKCHUC XUMHUYCCKOI'O

paBHOBECHs

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcaKkuuu, 3J'IGKTpOHHI:II>i 0ajlaHC OKHCIIMTEIBLHO-
15 BOCCTAaHOBUTEIbHOM pCaKknuunm. CocraBieHne ypaBHeHI/Iﬁ OKHCIIHUTCIBHO-

BOCCTaHOBHUTCIIBbHBIX pealqmﬁ C UCIIOJIb30BAHUCM ME€TOda 3JICKTPOHHOT'O OanaHca

Teopus DIIEKTPOIUTHYECKOM  JUCCOLMALMU. OJIEKTPOIUTBI M HEIJIEKTPOJIUTHI.
Kartnonsl, aHunoHbl. MeXaHM3M JUCCOIMAIMM BEIIECTB C PA3IMYHBIMUA BUAAMHU
xuMudeckon cBs3u. CteneHb aucconuanuu. CuibHBIE W CIa0ble DJIEKTPOJIUTEHI.
1.6 Peakuyu nonHOr0 0OMeHa. Y coBHs MPOTEKaHUs PeaKIMii HOHHOTO 0OMeHa, TOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHHS peakiuid. CBONCTBA KUCJIOT, OCHOBAaHUM M COJIEH B
CBETE NPEJCTABICHUN 00 AIIEKTPOIUTUUECKON mucconuanuu. KauecTBeHHbIE peakiuu

Ha noHblL. [loHATHE O TUIpOIHN3E CoNen




1.7

XUMHYECKUNA IKCHEPUMEHT: O3HAKOMIICHHE C MOJCIISIMU KPUCTALIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura U anmMasa), CIOKHBIX
BEUIECTB (XJIOpUAA HATpusl); HCCIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peaKiuuu OT BO3JEHCTBUS Pa3iIMUHbIX (PaKTOPOB; UCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IpoOLEcca AUCCOLUALMN KUCIIOT, IIEI04Yel U coieil (BO3MOXHO
UCIOJIb30BaHUE  BUJICOMATEPHANIOB); MPOBEACHHE  OIBITOB,  WJUIIOCTPUPYIOIIMX
MPU3HAKH MPOTEKAHUs peaKiuii HOHHOro oOMeHa (0Opa3oBaHHE OCaJKa, BBIICIICHHUE
ras3a, oOpa3oBaHHWE BOJbI); OIBITOB, WUIIOCTPUPYIOIIMX IPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuuid (TOpeHue, peakIHH pa3IoKEHUs, COCAUHEHUS);
pacrno3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IOMOILBIO KAaYECTBEHHBIX pPEaKLMi Ha

HOHBI, PCIICHNEC SKCIICPUMECHTAJIBHBIX 3a1a4

Hemeramisr u ux COCAMHCHUA

2.1

OOmast xapakrepucTuka raisoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE
crenieHd okucineHus. CrtpoeHue M (uU3MYECKHE CBOWCTBA IPOCTBIX BELIECTB —
raJJOTeHOB. XMMHUYECKUE CBOMCTBA Ha MpUMEpe XJiopa (B3auMOJEHCTBHE ¢ METAIJIaMH,
HeMeTalaMH, Ieino4aMu). XinopoBogopo. CossiHas KUCIO0Ta, XUMUYECKHUE CBOMCTBA,
HoJy4eHue, npuMeHeHue. JlelicTBrue XJIopa U XJIOPOBOIOPOJa Ha OPraHU3M YeJIOBEKA.

Baxwneimue XJIOpUIBI U KX HAXOXKXACHUEC B IIPUPOAC

2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrpoeHue M (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOAa MU cepbl. AJIJIOTPOMHBIE MOJU(PHUKAIMU KHCIOpPOJa M CEphl.
Xumuueckue coicTBa cepbl. CepoBOmOPOJ, CTpoeHue, (GU3MYECKHEe U XUMHUYECKHE
cBoiicTBa. OKCHIBI CEPbl KaK MPEICTAaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHUCIIOTa,
¢u3nyueckne U XMMHUYECKHE CBOMCTBa (00IIME Kak IMpeiCcTaBUTENs Kiacca KUCIOT U
cneunpuyeckne). XHUMHUYECKHE pEakIMM, JeKallie B OCHOBE MPOMBIIIIEHHOIO
ciocoba monyyeHust cepHoil KucioTsl. [Ipumenenue. Conu cepHOMl KHMCIOTHI,
KauecTBEHHasl peaklus Ha cyinbgaT-uoH. HaxoxneHue ceppl W €€ COeAMHEHUH B
npupone. XHUMUYECKOE 3arps3HEHHE OKPYXaloUleW cpeabl COCIUHEHUSMU Cepbl
(KUCIOTHBIE  JTOKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI  €ro

nNpeaOTBpAIICHU A

2.3

OO6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUS. A30T, paclpoCTpaHEeHUEe B MpUpoje, pusndeckue u
XUMHYecKkne cBoiicTBa. KpyroBopoT a3ora B mpupoae. AMMHak, ero (pu3ndyeckue u
XUMHUYECKHUE CBOMCTBA, MOJdy4yeHHe U npumeHeHue. Conu aMMOHUS, UX (QU3HUECKUe U

XUMHUYCCKUC CBOI>'ICTB3., MMPUMCHCHHUC. KauecTBennas pCaKkiusds Ha HWOHBI AMMOHUS.




A3OTHast KHMCJOTa, €€ MojlydeHue, (pu3nuecKkue U XMMHUYECKHe CBOWCTBa (0OIIue Kak
MIpe/ICTaBUTEIsI KJlacca KUCIOT U cnenuduieckue). Vcmnonb3oBaHue HUTPATOB U CoJel
aMMOHHMSI B KauyeCTBE MHHEPAJIbHBIX YAOOpeHH. XUMHUYECKOE 3arps3HEHUe
OKpY’Karolllel cpeapl COeIMHEHUIMHU a30Ta (KUCIOTHBIEC JOXAH, 3arpsI3HEHHE BO3yXa,

MOYBBI U BOJJOEMOB)

24

docdop, amnorponHsie Moaudukanuu pochopa, GU3NUECKUE U XUMUIECKHE CBOMCTBA.
Oxkcun docdopa(V) u dochopHas kuciora, GU3MIECKUE W XUMHUUYCCKHE CBOWCTBA,

nony4yenue. McnonszoBanue pocdaroB B KaueCTBe MUHEPAIBHBIX YA0OpEHHIA

2.5

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble  CTENEHU OKHUCJICHUS. YTIJIEpOJ, aUIOTPONHbIE  MOAU(UKAINH,
pacrpocTpaHeHHe B TpuUpoje, (U3NYeCKHe W XHUMHUYECKHE CBOMCTBA. AcopOrus.
KpyroBopot yrnepona B npupozae. Okcuabl yriepona, ux Gu3ndecKue U XUMHUECKUE
CBOWCTBA, IEMCTBUE HA KHUBBIE OPTaHU3MBI, TIOIyYEHHE U TPUMEHEHNE. DKOJIOTHIECKUE
po0OsieMbl, CBs3aHHbIE ¢ okcuaoM yriepona(lV); rumoresa rnodaabHOTO MOTEIICHUS
KIIMMaTa; MapHUKOBBIA 3 ¢eKT. YroiapHas KHCIOTa M €€ CONM, X (U3NYECKHe WU
XUMHUYECKHE CBOWCTBA, TNOJIy4eHHMEe M mpuMeHeHWe. KauecTBeHHas peakiusi Ha
kapOoHaT-uoHBL. Mcnonp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIICHHOCTH U

CEIILCKOM X031 CTBE

2.6

[lepBoHayanbHbIe TOHATHUS 00 OPTaHMYECKHUX BEIIECTBAX KaK O COSAMHEHUSAX yIiiepojia
(MetaH, 3TaH, 3TUJIEH, alleTUIIEH, ATaHOJ, TJIMLIEPHUH, YKCyCHas Kuciora). VX coctaB u
xumuueckoe ctpoeHue. [IoHsTHE 0 OMOTOTHYECKU BaXKHBIX BEIIECTBAX: )KHUpaX, OenKax,
YIJIEBOJIaX — M UX POJIM B KM3HU YeJoBeKa. MaTepuaibHOE €UHCTBO OPTaHUYECKUX U

HEOPTaHNYCCKUX CO€OUHEHUI

2.7

Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOMCTBA, MOJY4YEHUE M IPHUMEHEHHE.
CoenuHenuns kpemHus B npupojne. O6mue npeacrasienust o0 okcuae kpemuus(l1V) u
KpeMHHMEBOM  kucimore. CWiIMKaThl, HMX HCIOJb30BaHHE B OBITY, MEAMIIMHE,
MPOMBIIIJIEHHOCTH. BakHelline CTpOUTENbHbIE MaTepHalbl: KepaMuKa, CTEeKJIO,
LIEMEHT, 0eTOH, kene300eToH. [IpobiaeMbl 6€30MacHOTO UCTOIb30BaHUS CTPOUTEIBHBIX

MaTepuraoB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMUYECKUI 3KCIEPUMEHT: M3y4YeHHe 00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOWCTB
COJISIHOM KHCJIOTBI; TPOBEJACHHE KAueCTBEHHBIX pEaKIMHd Ha XJIOPUA-HOHBI U
Ha6HI-OlleHI/Ie IIPU3HAKOB HX IMPOTCKAHUA; OIIBIThI, OTpaAXKAIOIIUC CI)I/ISI/I‘IGCKI/IG nu
XMMHUYECKHE CBOWCTBA TaJIOTEHOB W MX COEAMHEHHH (BO3MOXHO HCIIOJIB30BaHHE
BUJIEOMATEpPHAJIOB); O3HAaKOMJIEHWE C oOpa3luamMu  XJIOPUJIOB  (TaJOreHH]IOB);

O3HAKOMJICHUE C 06pasuaMI/1 CCPBI U e€ CoeIMHEHUSIMU (BOSMO)KHO HCITIOJIb30BaHUC




BUJICOMATEPHAIIOB); HAONIOJCHHWE IMpollecca OOYIIIMBaHUS caxapa TOJ JAelWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yYCHHE XUMUYECKUX CBOWCTB pa30aBlICHHON
CEpHOI KHCIIOTHI, TPOBEJCHIE KAaYEeCTBCHHON PEaKkIMu Ha Cylb(aT-uoH U HaOIIOICHNE
MpHU3HAKa €€ MPOTEKaHMs, 03HAKOMJICHUE C (PM3NYECKUMU CBOWCTBAMH a30Ta, Gpochopa
U UX COCIMHEHUH (BO3MOXKHO MCIOIh30BAaHUE BUACOMATEPUAIIOB), 00pa3liaMy a30THBIX
u dochopHbIX ymoOpeHUi; mMonydeHue, coOMpaHHe, paclO3HABAaHUE U H3YUYCHHUE
CBOWMCTB aMMUaKa; MPOBEJACHUE KAaYeCTBCHHBIX PEAKIMii Ha MOH aMMOHHS U ¢ocdart-
WOH U W3y4eHUE MPU3HAKOB MX NPOTEKaHUs, B3aUMOJICHCTBHE KOHIICHTPHPOBAHHOU
A30THOM KHCIIOTHI C ME/IbI0 (BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB); H3yYCHUE
MoOJIeNIel KPUCTAIUTMYECKUX PEHIETOK anmasa, rpadurta, ¢yiiepeHa; 03HaKOMIICHHE C
MpOIECCOM  aIcOpOLMU  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAaHHBIM  yIIIEM U
YCTPOHCTBOM MpPOTHBOTa3a; IOJy4YeHHE, COOMpaHHe, pPACIO3HABAHWE U M3yYCHHE
CBOWCTB YIJICKHCIIOTO Ta3a; MPOBEJACHHUE KAYECTBCHHBIX pEaKIUd Ha KapOOHAT- U
CWJIMKAT-UOHBI U M3YYCHHE MPU3HAKOB MX MPOTEKAHUS;, O3HAKOMJICHHE C MMPOIYKITUEH
CHJIMKATHOH TPOMBINUICHHOCTH;, PEUICHUE OKCICPUMEHTAIbHBIX 3a/Ja4 0 TeMe

«BaxaelIe HeMETAIIBI U UX COETMHEHUS

Mertannsl 1 uX COCIUHCHUA

3.1

OOmast XapakTepUCTHKa XHMHYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM HX
nonoxeHus B Ilepuogudeckoit cucreme xumudeckux anemenTos [[.1. Menneneesa u
crpoeHust atomoB. CrpoeHue MerainoB. Meramndeckas CBA3b M METaJIIMYECKast

KpUCTAJIJINYECKasl peIETKA. DIEKTPOXUMUYECKUM psijl HANIPSHKEHUA METallIoB

3.2

dusnyeckue M XUMUYECKHE CBOWcTBa MeTauioB. OOmme crocoObl MOTydeHUs
MeTauioB. IloHATHE O KOPPO3UMM METAUIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTyH, JIOPATIOMUHUM, OpOH3a) M UX TPUMEHEHUE B OBITY U

MMPOMBIINIJICHHOCTH

3.3

[lenouynsle MeTauIbL: NONOXKEHUE B [lepnonnyeckoil cucTeMe XMMHUECKHUX JIEMEHTOB
JI.1. MenneneeBa; CTpoeHME UX aTOMOB; HaxoXKJAeHUEe B mnpupoae. dusznueckue u
XMMHYECKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUIBI HATPUS U

KaJius. HpI/IMeHeHI/IG IICJIOYHBIX METAIJIOB U UX COCI[I/IHGHI/Iﬁ

3.4

[IlenouyHO3eMeENBbHBIE METAUIBI MATHWW W KajabUui: noJsiokeHue B [lepmoanueckoit
cucreMe xuMmuueckux odnemeHroB JI.MI. MeHneneeBa; cTpoeHMe HX aTOMOB;
HaxoXKJIeHHe B npupone. Ou3znyeckre M XWMHYECKHE CBOWCTBA MAarHusl M KaJIbLIMS.
Baxmuelimme coenquHeHHs KaibIMsl (OKCHI, THIPOKCHA, coiu). JKECTKOCTh BOABI U

CHOCOOBI €€ yCTpaHeHus

3.5

AmomMuHuil: nonokenue B llepmonnueckoi cucreMe XumMHYecKHx aneMeHToB JIU.




MCHI[CJICGB&; CTPOCHUC aTOMa; HAXOXICHUC B IIPUPOAC. ®du3ndecKue U XUMHUYECKHE

CBOICTBA aJTIOMUHMSL. AM(bOTepHBIe CBOIICTBa OKCHUaa U THAPOKCHUId A ITOMUHUSA

3.6

Kenezo: mnonoxenne B Ilepuomumueckoil cucrteMe XuMuueckux siemMeHtoB JI.U.
MenpeneeBa; CTpOCHHE aTOMa; HaXOXJACHUE B mpupojae. Ou3ndecKkue W XUMHUECKUE
cBoiicTBa xene3a. Oxcuasl, ruapokcuanl U conu xeneza(ll) u xenesa(lll), ux cocras,

CBOMCTBA U IIOJIy4YCHUE

3.7

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMJIEHME € 00pa3llaMyd METaJIOB M CIUIABOB, MX
(Gu3MYeCKUMU CBOMCTBAMHM; U3YyYEHHME DPE3YJIbTATOB KOPPO3UHU METAIIOB (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPHUAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHIA KaIbIIUA U
HaTpusi C BOAOM (BO3MOXKHO MHCIIOJb30BaHME BUAECOMATEPHUAJIOB); HCCIEIOBaHUE
CBOMCTB JKECTKOM BOJBI;, MpoOIlecca TOPEHUs jKele3a B KHUCIOPOAE (BO3MOXKHO
UCIOJIb30BaHUE BUEOMATEPHAIIOB); NMPHU3HAKOB MPOTEKAHUS KAuyeCTBEHHBIX peaKIMi
Ha MOHBI (MarHus, Kaubls, alOMuHMsA, nuHKa, xene3a(ll) u xenesa(lll), memu(ll);
HaOJII0ICHNE U ONMCAaHUE MPOLIECCOB OKPAIIMBAaHUS IUIAMEHH MOHAMM HATpHsl, Kallus U
KaJbIHsl (BO3MOXKHO HCIIOJIB30BaHUE BUICOMATEPHAJIOB); MCCIIENOBaHUE aM(pOTEPHBIX
CBOWCTB FMAPOKCHJIA ATIOMUHMS U TUAPOKCHJIA LIMHKA; PELICHHE 3KCIIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeHle MeTauibl U UX COETNHEHU

XHMHMS ¥ OKpYXKaromas cpeaa

4.1

HoBble maTepuansl u TexHonoruu. BemecrBa m marepuansl B IMOBCEIHEBHOW JKU3HU
yernoBeka. XUMHUS U 30pOBbe. be3onacHoe MCIoJIb30BaHUE BELIECTB U XUMHUYECKHUX

peakuuii B 0bITy. [lepBast TOMOITH TPH XUMHYECKUX 0XKOTaX M OTPABICHUSIX

4.2

OCHOBBI 9KOJIOTUYECKON TPAMOTHOCTH. XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPebl
ITAK. Ponap XumMum B pelIeHHH 3KoJorHueckux mnpoOneM. IIpupojHble HCTOUHUKH
YTJ€BOA0POAOB (Yroiib, MPUPOJHBIN Ta3, He(Th), MPOAYKTHl UX NEpepaboTKU, UX POJIb

B 6BITy " IPOMBIIIINIICHHOCTHU

4.3

XUMUYECKUH OKCIICPUMCHT: H3YUCHUC O6p8.3]_[OB MaTcepHraIoB (CTCKJ’IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaJIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K IPeAMETHBIM pe3yJbTaTaM 0a30BOro
NPOBEPAEMOro YPOBHSI 0CBOCHHUSI OCHOBHOI1 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O
TpeOoBaHus o0mero oopaszosanus Ha ocHoBe PI'OC

1 IIpencrasnenue:

0 IT03HABAa€MOCTH SBJICHUM pUpoOabl, IOHNMAaHUE O0BEKTUBHOM 3HAYMMOCTH
OCHOB XHMMHMYECKOM HAayKH Kak obnactu COBpPCMCHHOT'O CCTCCTBO3HAHUA,
1.1 KOMIIOHCHTAa 061116171 KYJIbTYPbI H HpaKTH‘IeCKOﬁ JCATCIIBHOCTH YCJIIOBCKA B
YCJI0BUAX COBPEMCHHOI'O OGH.[GCTBa; IMOHUMAaHHUEC MCCTa XUMUU CPECAN APYTrUxX

CCTCCTBCHHBIX HAYK

O HAYYHBIX MCETOAAX IIO3HAHHUA, B TOM YHCIC OSKCIICPHUMCHTAJIBHBIX H
19 TCOPCTUUCCKHUX MECTOJAaX HCCICAOBAHHA BCIICCTB U HU3YUYCHHA XUMHNYCCKHUX
peaKI.[PIfI; YMCEHHE UCITIOJIB30BATb MOJACIIN AJIsL 00BsICHEHHS CTPOCHUA aTOMOB U

MOJIEKYI

0 chepax mnpodeccuoOHATBLHON NEATENBHOCTH, CBSI3AHHBIX C XUMHEH U
COBPEMEHHBIMU TE€XHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHSIX XUMUYECKOM
13 HAyK{, YTO TIO3BOJIUT OOYYAIOIIUMCS pacCMaTpUBaTh XHMHIO Kak cdepy
' cBoell Oyaymel npodeccnoHaabHON NeATENbHOCTH M CAEIaTh OCO3HAHHBIN
BbIOOp XMMHU Kak MNpPOQHUIBHOTO IpeaMeTa IpU MEepexoje Ha YPOBEHb

cpenHero o0Iero oopa3oBaHus

Bnanenune cucteMoil XMMHYECKHX 3HAHUM H YMCHHUEC TNPUMCHATL CUCTCMY

XUMHUYCCKUX 3H3HI/II>1, KOTOpas BKIIIOYACT:

BOXHEHININE XMUMHUUYECKUE TOHATHS: XUMUUYECKUN DJIEMEHT, aTOM, MOJIEKYJa,
BEUIECTBO, IMPOCTOE M CIIO)KHOE BEILIECTBO, OAHOPOJHAS W HEOJHOPOAHAs
CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJISIpHAsT MacChl, KOJMYECTBO
BEIIECTBA, MOJb, MOJSpHAas Macca, MOJSpPHBI OO0BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb (CpemHsisi), XUMHUUYECKas PEaKlus, PEaKIUu COCIUHEHUS,
2.1 peaKkIMU Pa3OKEHHS, PEaKIUU 3aMEIICHUs, PEeaKIuu OOMEHa, TEeIUIOBOM
s deKT peakinu, 3K30- U YHAOTEPMUUECKHE PEAKITUH, PACTBOP, MacCOBast OIS
XUMHYECKOTO »JJIEMEHTAa B COEIMHEHUHU, MaccoBas JOJs W NPOLEHTHas
KOHIIEHTPAIIKS BEIIECTBA B PACTBOPE, SIIPO aTOMa, MIEKTPOHHBIN CIION aToMma,
aToMHasi OpOHWTanb, paaWyC aroMmMa, BaJeHTHOCTh, CTEMEHb OKHUCIICHUS,

XUMHYCCKas CBA3b, OJJICKTPOOTPHULATCIIBHOCTL, IIOJAApHAA W HCEIOJIApHas




KOBAJICHTHAsl CBS3b, MOHHAS CBS3b, METAJUIMYECKAs CBS3b, KPHUCTALUIMYECKAs
pemérka (aTOMHasi, MOHHAs, METAJUIMYECKas, MOJICKYJsIpHasi), UOH, KaTHOH,
AQHUOH, OJJIEKTPOJIUT W HEINEKTPOJIUT, DIIEKTPOJIUTHYECKAs AUCCOLMALMS,
peaKkuu HMOHHOTO OOMEHA, OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC pPEaKIInHy,
OKHUCJIUTEIb U BOCCTAHOBUTEJb, OKUCIEHHE U BOCCTAHOBJICHHE, 3JIEKTPOJIM3,
XUMHYECKOE PaBHOBECHE, OOpaTUMbIE W HEOOpATHMBIC PEaKIUH, CKOPOCTh

XMMHYECKOW peakinu, katanuzatop, I1/IK, koppo3ust MmeTanios, criiaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBI ~ XMMHH: 3aKOH  COXpPaHEHHUS  MAaccChl,
nepuoanueckuii 3akoH .M. MenaeneeBa, 3aK0H MOCTOSHCTBA COCTABA, 3aKOH

ABoraapo

2.3

TEOpHUH XUMHHU: aTOMHO-MOJICKYJIApHAA TCOPHA, TCOPHUA BHGKTPOHHTHHCCKOﬁ

Jucconmannuu

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

3.1

YMEHHME MPaBUIbHO HUCIIOJIb30BATh U3YUEHHbIE BEIIECTBA U MaTepHallbl (B TOM
yuciae MUHEpalbHble YyIOOpeHHWs, MeTaulbl W  CIUIaBbl, MPOJYKThI
nepepaboTKU NPUPOJHBIX MCTOYHUKOB YIJIE€BOAOPOAOB (YIJis, IPUPOIHOTO
ra3a, He)TH) B OBITY, CEJIbCKOM XO3siiCTBE, Ha MPOMU3BOJCTBE U MOHHUMAHHUE
3HA4YEHUsl JKUPOB, OCIIKOB, YIVIEBOAOB [UId OpPraHu3Ma 4YeJOBEKa; yMEHHUe
IIPOTHO3UPOBATh BIMSHUE BEIIECTB U XMMUYECKUX IPOLECCOB HA OPraHU3M

YeJI0BEKa U OKPYIKAIOLLYI0 IPUPOJIHYIO Cpeny

3.2

YMCHHUEC UHTCTPUPOBATHL XUMHUYCCKUC 3HAHUA CO 3HAHUAMU APYIrux y‘Ie6HI)IX

npeaMeToB

3.3

HaJIMYMe OmbITa paboThl C PAa3IUYHBIMU HCTOYHMKAMM HHGOpPMAIMM 110
XUMUH (Hay4Has U HAy4HO-TIOMYJIsSIpHAs TUTepaTypa, CIIOBapH, CIIPaBOYHUKH,

UHTEPHET-PECYPCHI)

3.4

yMeHUue OOBEKTHBHO OLIEHUBaThb MH(OpMAIMIO O BelIecTBaX, HX
IIPEBPALICHUAX M MPAKTUYECKOM IIPUMEHEHHHM M YMEHHE MCIOJIb30BaTh €€

AJI1 pCHICHU A y‘{e6HO'HO3HaBaTCHLHLIX 3agaq

Brnanenue ocHoBaMM MOHSATHMHOTO amnmapara ¥ CHMBOJHYECKOTO S3bIKa
XUMHH JUIS COCTaBJeHHs (OPMYJ HEOPraHWYEeCKHX BEUIECTB, YpPaBHEHUH
XMMUYECKUX peakuuii; ocHoBaMu xumudeckoil HomeHknarypsl (IUPAC u

TPUBUAIBHON)

YMeHne 00BSICHATH CBSI3b MOJIOKEHUS deMenTa B [leprnoandeckoii cucreme ¢
YHCIOBBIMUA XapPaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHYECKHX JJIEMEHTOB
(coctaB W 3apsn  sapa, oOIIee YHCIO DIIEKTPOHOB), pachpenelieHueM

9JICKTPOHOB IO 3HCPICTUYCCKUM YPOBHAM aTOMOB IICPBBIX TpéX nepnuoaos,




KaJIus U KaJIbIUs

[IpencraBieHue o0 MNEPUOAMYECKONM 3aBUCHUMOCTH CBOMCTB XHMHUYECKHX

9JICMCHTOB (paJ:u/ch aTomMa, BHGKTpOOTpI/IL{aTeHBHOCTL), MPOCTBIX U CIOKHBIX

° BEIIECTB OT TOJIOKEHUs 31eMeHTOB B [lepuoamueckoi cucreme (B MalbIxX
MepUOAaX U TIaBHBIX MOATPYIIAX) U JIEKTPOHHOTO CTPOCHHSI aTOMa
7 YMmenue kinaccuupoBarth:
7.1 XUMHYECKUE IIIEMEHTBI
7.2 HEOpraHUYECKHE BELIeCTBa
7.3 XUMUYECKHE PeaKuu
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh M CTEIICHb OKHMCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYCCKOU CBSI3U M TUIT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPaX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCITUTEb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBarh (U3NIECKHE U XUMHUECKUE CBOMCTBA!
o1 MPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOJIOPO, rpaduT, aamas, KpEMHHH, a30T,
' docdop, cepa, xJI0p, HATPUIA, KaJHil, MArHUH, KaIbIIUH, ATIOMUHUH, JKeJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOpPOB (BOJa, aMMHaK,
XJIOPOBOIOPO/I, CEPOBOIOPO, OKCUIBI U TUAPOKCUABI MeTaiioB |-IIA rpymm,
9.9 amomunus, meau (1), nunaka, xenesa (Il u 1), okcunsr yraepona (I u 1V),
' kpemuus (1V), azora u docdopa (Il u V), cepst (IV u VI), cepnucras,
CepHas, a30TuCTasi, a30THas, (ocdopHas, yroibHas, KpeMHUEBas KUCIOTa U
UX COJIN)
MIPOTHO3MPOBATH M XapPaKTEPU30BATh CBOHCTBA BEIIECTB B 3aBUCHMOCTH OT MX
9.3 COCTaBa M CTPOEHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOWCTB,
' BO3MOXXHOCTh IPOTEKAHWS XHMHUYCCKUX TIPEBpPAICHWA B Pa3IMYHBIX
YCIIOBUSAX
10 YMeHHe COCTaBIATh MOJIGKYJISIPHBIE U WOHHBIE YPaBHEHHS pEakluid, B TOM
qrHce:
10.1 peakiuii HFOHHOTo 0OOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBAa HW3YYEHHBIX KIACCOB (TPYIII)
' HEOPTaHMYECKUX BEIICCTB
104 MTOJITBEPIKIAONUX TCHETHUYECKYIO B3aUMOCBSI3b MEXTY HUMH




11

YMeHue BIYUCIATE (POBOAUTH PACUETHI):

OTHOCHUTEJIbHYIO MOJIEKYJISPHYIO M MOJIAPHYIO MAacChl BEILIECTB, MAacCOBYIO

td JIOJIF0 XUMHYECKOT0 3JIEMEHTA B COEMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSIM XMMHYECKUX PEAKIUH U HAXOJIUTh KOJMYECTBO BEIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB peaKluu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM METOJaMH HAay4YHOrO I[03HaHus (HaOmoaeHue, H3MEpPEHue,
191 AKCIIEPUMEHT, MOJCIMPOBAHUE) TPH M3YUYCHUHM BEIIECTB M XHUMHUYECKHUX
' ABJICHUH; yMeHue cQOopMyIupoBaTh NpoOJIeMy U NOPEUIOKUTH MYyTH €&
perieHus
129 Oe3ormacHoi paboThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHUYECKOW IMOCYI0N U
' 1a060paTOPHBIM 000PYTOBaHHEM
mpaBwiiaMd 0€30IacHOro OOpalleHHsl C BeIIeCTBAMM, MCIIONb3yeMbIMH B
MTOBCETHEBHOM KU3HHU, IIPABUIIAMU TTOBEJCHUS B LIEJIAX COCPEIKEHUS 3J0OPOBbSA
12.3 U OKpYXKalollleil MpUPOAHOM cpeabl; TMOHMMaHuEe Bpeaa (OMACHOCTH)
BO3JICUCTBUSI Ha >KMUBBICE OPraHU3MBI OINPEICIEHHBIX BEHIECTB, CIIOCOOOB
YMEHBLIEHUS U IPEAOTBPALIEHUS UX BPEIHOI'O BO3IEUCTBUS
13 Hanuune mnpakTUYeCcKWX HABBIKOB IUIAHUPOBAHUS W OCYLIECTBIEHUSA
CIIEIYIONINX XUMHUYECKUX DKCIIEPUMEHTOB:
W3y4eHUEe U OMHcaHue (PU3NYECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHHE C
13.1 GU3MYECKUMU M XUMHUYECKUMU SIBICHUSMU; OIBITHI, WJUIIOCTPUPYIOIIHE
MPU3HAKY IPOTEKAHUS XUMHUYECKUX PEaKITUil
13.2 U3Y4EHHE CIIOCOO0B pa3fiesieHus: cMeceit
MOJIydeHUE KUCTOpOJa M M3YYEHHE €ro CBOMCTB; IMOJy4YeHHE BOAOpOAA H
13.3 M3y4YEHUE €ro CBOICTB; MNOJYYEHHE YIJIEKHCIOrO0 ra3a W HM3y4Y€HHE €ro
CBOIICTB; MOJYYEHUE aMMHaKa U U3YYEHUE €r0 CBOWCTB
134 MPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MAaCCOBOM JI0JI€H pacTBOPEHHOTO
' BEILIECTBA
135 MPUMEHEHHUE WHIMKATOPOB (JJaKMyca, METUIIOpaHka U (eHonadTaaenHa) 1is
' OTIpeIeTICHUS XapaKTepa Cpebl B paCTBOPAaX KUCIOT U MIETOUEH
WCCIIC/IOBAHNE W OINHMCAHUE CBOWCTB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
13.6 KJIACCOB; M3y4EHHE B3aMMOACUCTBUS KUCIIOT C METAJUIAMH, OKCUJAMUA METAJLIOB,

paCcTBOPUMBIMH M HEPACTBOPUMBIMHU OCHOBAHUAMM, COJIIMH, IIOJIYYCHHUEC




HEPACTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJIHOTO MeTajula JApPYyruM U3
pacTBopa CONHM; HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB TMIPOKCHIOB

AJIFOMHUHUS 1 [THHKA

13.7

peIICHUE HSKCIEePUMEHTANBHBIX 3amad 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHWYECKUX  COCAUHEHUN»;, «IJIEKTPOJUTUYECKAS  JUCCOLUALIMS;
«Baxknenne HeMeTaUIBI U UX COCAUHEHHS», «BakHeirne MeTalulbl U UX

COCOAUHCHUA

13.8

XMMHUYECKHE OSKCIICPUMEHTBI, WJUTIOCTPUPYIONIME TPU3HAKUA TPOTEKAHUS
peakiiuii HOHHOrO OOMEHA; KaueCTBEHHbBIC PEaKIMM Ha MPUCYTCTBYIOIINE B
BOJIHBIX PAcCTBOpPAxX HMOHBI: XJOPUA-, OpOMUA-, HOAUMI-, cylbdat-, docdar-,
KapOOHAT-, CUIIMKAT-aHHOHBI, THAPOKCH/I-UOHBI, KATHOHBI aMMOHHUSI, MarHuU,

KaJIbLIMS, AJIFOMUHUS, )kele3a (2+) u xkenesa (3+), meau (2+), nuHka

14

VYmMmeHnue:

141

MNPpEACTaBIATh PE3YJIbTAThl OKCIICPUMCHTA B (bOpMe BBIBOJAOB, 1OKa3aTCJIbCTB,

I‘pa(l)I/IKOB n Ta6J'II/II_I U BbIABJIATH OMIIMPHUYCCKUC 3aKOHOMEPHOCTHU

14.2

YCTaHAaBJIIMBATL CBA3U MCKAY PCAJIbHO Ha6J'IIO,I[aeMBIMI/I XUMHNYCCKHNMHU
ABJICHUAMHA W IIpoHecCaMH, IMPOHUCXOAJAIIMMHU B MakKpo- U MUKPOMHUPC,

00BACHATH IIPpUYKUHBI MHOFOO6pa3I/I${ BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 [lepBoHavya/IbHBIE XUMUYECKHE ITOHATHUSA
11 Uuctsie BemecTBa u cMecu. CriocoObl pa3ziesieHus: cMecei
19 ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XWMHUYECKHX 3JIEMEHTOB.
' [IpocTble U CIOXKHBIE BELIECTBA.
13 Xumuyeckass ¢opmyna. BaneHTHOCT, aTOMOB XHMHUYECKUX dJeMeHTOB. CrerneHb
' OKHCIICHUS
w 3aKoH MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAS
' MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHYECKOT0 3JIEMEHTA B COEAMHEHU N
L5 KomnuectBo BemectBa. Moib. ModsipHast Mmacca. MoisipHbIH 00bEM Ta30B. B3anmocBs3b
' KOJINYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 dusznueckue W XUMHUYECKHE SBJICHHS. XUMHUUYECKas peakuuss U e€ MPU3HAKU. 3aKOH
' COXpaHEHUs MACChI BEUIECTB. XMMUYECKHE YPaBHEHUS
Ilepuonuueckuit 3akoH u llepuomnueckass cucrtemMa XuUMHYECKUX 3yeMeHToB J[.U.
2
MenpneneeBa. CTpoeHHEe aTOMOB
[lepnonnueckuit 3akoH. Ilepmoaudeckas cucrema XUMHYECKMX dieMeHTOB /J[.1.
2.1 MenpaeneeBa. [leproabl u rpynnbl. @U3NUECKUN CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB
MEepUO/Ia U TPYIIIBI AJIEMEHTA
Crpoenne aromoB. CoctaB aTOMHBIX sjaep. M3otombl. Onekrtponsl. CrTpoeHue
2.2 ANEKTPOHHBIX 000sI04ek aToMOB MepBbix 20 xuMmMudeckux sneMeHToB [lepuoanueckoit
cuctemsl [I.11. Menaeneesa
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPHUOIOB,
23 Kanmus, Kajblus (pagmyca aTOMOB, OJIIEKTPOOTPHUIIATETLHOCTH, METAUTMUECKUX U
' HEMETAJUTMYECKUX CBOMCTB) M UX COCMHEHHUI B COOTBETCTBUH C MOJOKEHHEM DJIEMEHTOB
B [leprnoanueckoi cucreme u CTPOEHUEM UX aTOMOB
3 Crpoenue BeniecTBa
Xummnueckas CBS3b. KoBanienTHas (monsipHast u HETOJISIpHAS ) CBSI3b.
3.1 DJIEKTPOOTPULIATENBHOCTh XUMHUYECKHX 3JIeMeHTOB. MoHHas cBsi3b. Mertaiuinueckas
CBSI3b
3.9 Tunel KpUCTAIUIMYECKUX PEMIETOK (aTOMHAs, MOHHAs, METaJUIM4ecKas), 3aBUCHUMOCTb
' CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKU U BUJ1a XUMHYECKON CBSI3HU




Baxwnelinme npeacraBuTeNM HEOPraHMYECKHUX BellecTB. Hemeramnsl U UX COCIMHEHUS.

) MerTaibl U X COETUHEHUS
Knaccudpukanus W HOMEHKJIATypa  HEOPraHMYECKUX  COCAMHEHUH:  OKCHJIOB
41 (comeoOpasyromye: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) U HECOJIe00pa3yIoIIHe;
' OCHOBaHUH (IIENOYM U HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KUCIOPOACOAEpk allue U
OECKHUCIIOPOIHBIE, OMHOOCHOBHBIC © MHOTOOCHOBHBIC); COJICH (CPEIHUX U KHCIIBIX )
42 du3nyecKkue U XUMUYECKUE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIUIOB: BOAOPOJA, XJIOPA,
' KHCIIOpO/ia, cephl, a3oTa, Gpocdopa, yrieponaa, KpeMHHUS
Ouznyeckue U XUMHUYECKHE CBOICTBA MPOCTHIX BEUIECTB-METAJUIOB: JIMTHSI, HATpPUS,
4.3 KaJIsi, MarHusi ¥ KaJbLUs, AIIOMUAHUS, jKee3a. DJIeKTPOXUMHUYECKHH psill HampsHKeHUH
METaJJIOB
4 Ousnyeckue M XUMHYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHHH HEMETAIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, AMMHUAKa
45 duznyeckue U XMMHUYECKHe cBoiicTBa okcu10B HemeTaiios: cepsl (1V, VI), azora(ll, 1V,
' V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(l1V). ITonyueHne OKCHIOB HEMETAILIOB
46 Xumnueckue cBoiictBa okcunoB: MetaiwioB |A—IIIA rpymm, uunka, memu(ll) u sxemnesa(ll,
' [11). TTosryueHne OKCUIOB METAJIIOB
XUMUYECKUE CBOMCTBA OCHOBaHWH W aM(OTEPHBIX THUIPOKCHIOB (Ha TIpUMeEpe
4.7 THAPOKCUIOB AIIOMHHHMS, Kene3a, IuHKa). [lomydyeHune ocHOBaHMM MU aM(pOTEpHBIX
THIIPOKCHUIOB
OO6mre XUMHYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOTIHOM, CEPOBOIOPOTHON, CEPHUCTOM,
4.8 CepHOH, a30THOMH, pochopHOl, KpeMHUEBOMH, yroabHOU. OcoOble XMMUYECKHE CBOMCTBA
KOHIICHTPUPOBAHHOM CEpPHOM M a30THOM KUCIOT. [losrydenne kucior
4.9 OO6mme xuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit
410 [Tonyuenue, cobupanue, pacrozHaBaHue BOJOPOJIA, KUCIOPOAa, aMMHAaKa, YIJIEKHCIIOTro
' rasa B jabopaTopuu
411 ITonyyeHnune amMMuaka, CepHOM M a30THOM KHMCJIOT B MPOMBIIUIEHHOCTH. OO0Iue crnocoobl
' MOJIy4YEHHUS] METAJIJIOB
4.12 I'eHeTHuecKas CBsI3b MEXKAY KJIACCAMH HEOPTAaHMYECKUX COCTMHEHUN
5 XHWMHYECKUE PEAKIUN
Knaccuukanus XuMHUYeCKUX peakiuid M0 pa3IHYHBIM MPU3HAKaM: TI0 YHACITY U COCTaBy
5.1 Y4YaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3P (EKTy, M0 M3MEHEHMIO CTEleHEeH

OKHCJICHHNS XUMHUYECKHUX DJIEMCHTOB




TennoBoit 3¢ ¢dexkT XUMUYECKOH peakIH, TEePMOXUMHUYECKHE YpaBHEHHs. JK30- H

> SHAOTEPMHUUYECKUE PEeaKIHH. TepMOXUMHUYECKHUE YPaBHEHUS
OKHCINTENbHOBOCCTAHOBUTENbHBIE — peakuud. OKHCIUTeNIM U BOCCTAHOBUTEIH.
5.3 IIpoueccsl OKUCJIEHUS u BOCCTAHOBJICHHUSI. ONEKTPOHHBIN Oananc
OKHUCJIUTEIbHOBOCCTAHOBUTEIHLHON PEAKIINU
£ 4 Teopust sneKkTponuUTHUECKON Aucconuanui. KaTHOHBI, aHUOHBI. OJEKTPOJUTHI U
' HERNEKTPOINThL. CHIIbHBIE U c1a0bIe 31eKTPOINThl. CTENeHb AUCCOLUAIIH
55 Peakiiun moHHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEaKuii HOHHOTO OOMEHa, MOJHbBIE U
' COKpalIEHHbIC HOHHBIE YPABHEHUSI peakLuit
6 XUMUs U OKpy’Karolas cpeaa
BemectBa 1 MaTepuainbl B TOBCEIHEBHOM JKMU3HM YelloBeKa. besonmacHoe ucnoib30BaHue
6.1 BEIIECTB M XWMHUYECKHMX peakuuii B Jsaboparopuu u ObiTy. llepBas momomp mpu
XUMHUYECKHUX 0KOTaxX U OTPABICHHSIX
XuMUYecKoe 3arps3HEHHE OKpYXaromieil cpenbl (KHCIOTHBIE [IOKIU, 3arpsi3HEHUE
6.9 MOYBBI, BO3/IyXa M BOJOEMOB), ClIOCOOBI ero mpenoTBpamienus lpeaensHas qomycrumast
' koHueHTpauus BemectB (IIJIK). Ponp xumum B pemieHUH 3KOJOTHYECKUX MpoOIeM.
Ycunenne napHUKOBOro 3 dexTa, pa3pylieHne 030HOBOTO CIIOs
[Ipumenenne cepbl, azorta, (ocdopa, yriepona, KpeMHUS M HUX COSAMHCHUU B OBITY,
6.3 MEIHIIMHE, IPOMBIIIIEHHOCTH U CEIbCKOM X03siCTBE. [I[puMeHeHne MeTaioB U CIJIaBOB
' (cTanb, 4yyryH, AIOPaTIOMUHUN, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH UX COCIWHEHUM.
[ToHsATHE O KOPPO3UU METAITIOB, OCHOBHBIE CITOCOOBI 3aIIUTHl X OT KOPPO3UHU
6.4 ITpupoHbIe HICTOUHUKHU YTJIEBOJIOPOJOB (yrojib, MPUPOAHBINA a3, He(Th), MPOAYKTHI UX
' niepepaboTku (OEH3HH), UX POJIb B OBITY U MMPOMBIIIJIEHHOCTH
[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COEAMHEHMSAX YIJepoja
65 (MeraH, 3TaH, STWICH, ALETWIEH, 3TaHOJ, IJIHMLEPUH, YyKCycHas KucioTa). Ilonsartue o
' OMOJIOTMYECKH Ba)KHBIX BEIIECTBAaX: >KUpax, OelKax, yriieBoJax — M MX pPOJM B KU3HU
4eJIoBeKa
7 Pacuérsr:
7.1 1o opMysaM XUMHYECKUX COCTUHEHUI
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOIO BELIECTBA B PaCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



