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INOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHas MporpaMmMa MO XUMHM JaéT TMpEACTaBICHUE O MLeJsIX, oOumiel crpareruu
oOyueHusi, BOCIIUTAHUS U PA3BUTHS OOy4AIOUIMXCS CPEJCTBAMU y4eOHOIO IMpelMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEp)KaHHWe, IPEAyCMaTPUBAET paclpeleleHue ero Io KiaccaM H
CTPYKTYPUPOBAHHUE IO pPA3[EaM KW TE€MaM IpOrpamMMbl 10 XMMHUH, ONpPENENseT KOJIMYECTBEHHBIE U
KAueCTBEHHBIE XapaKTEPUCTUKU COJIEP)KAHUS, PEKOMEHAYEMYIO IOCIEI0BATENILHOCTh U3YUEHUSI XUMUHU
C Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBA3EH, JOTMKU y4eOHOIro Mpolecca, BO3PACTHBIX
0cOOEHHOCTEH 00YyYaromuXxcs, ONpeaeIsieT BO3MOKHOCTH MpeaMeTa Ui pealu3alud TpeOOBaHUHA K
pe3ylbTaTaM OCBOCHMSI OCHOBHOI 00pa30oBaTeNIbHOM MMPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs, a Takke TpeOOBaHWA K pe3yiabTaraM OOY4YEeHHs XMMUU Ha ypPOBHE IieNiell M3ydeHus
mpeIMeTa U OCHOBHBIX BUJOB Y4eOHO-TIO3HABATENBHOM NEATEIbHOCTH OO0YYaIOUIerocsi M0 OCBOCHHIO
y4eOHOTO CO/IepIKaHMsL.

3HaHME XHUMHUHU CIY>KUT OCHOBOM [Uisi (OPMUPOBAHUS MHPOBO33PEHUS O00Y4YaroOIIErocs, €ro
NPEJCTaBICHUNA O MaTepUAIbHOM EIWHCTBE MHpA, BAXKHYIO POJb HUTPAOT (OPMHpPYEMbIE XUMHEH
MIPE/ICTAaBICHHUS] O B3aWMOINPEBPAIICHUAX SHEPruU U 00 HBOJIOLMU BELIECTB B MIPUPOJE, O MYTAX
pemeHus TI00abHBIX MPOOJIeM yCTOWYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPbEBOM, YHEPTETHUECKOM,
MUIIEBON U IKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peanu3ali BO3MOXHOCTEH I caMOpa3BUTHS U (HOPMUPOBAHMS KYJIbTYPHI
JUYIHOCTH, €€ o0IIel 1 (HyHKITMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUpPOBAHHE MBIILJICHUS W TBOPUYECKUX CHOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB MX CaMOCTOSITEIbHOM Y4eOHOW NEeSTENbHOCTH, SKCIIEPHUMEHTAIBHBIX U HCCIIEI0BATEIBCKUX
YMEHHUI, HEOOXOJUMBIX KaK B MOBCEIHEBHOM JKU3HH, TaK U B IPOPECCHOHATBHON AESITETbHOCTH;

3HaKOMHT CO CHEeNU(UKON HAYIHOTO MBIIIICHHUS, 3aKJIAJABIBACT OCHOBHI IIEJIOCTHOTO B3TJsiia Ha
€AMHCTBO IPUPOJIBI u YeJI0BEKa, ABIISIETCS OTBETCTBEHHBIM 3Tarom
B (hOpMHPOBAHHUH €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH 00YUaIOIIUXCS;

CTIOCOOCTBYET (POPMHPOBAHUIO IIEHHOCTHOTO OTHOUICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSIM, K
MPHUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa3oBaHHe 00YyJarOIIUXCS.

JlaHHBIC HAINIPABJICHUS B O0YYCHUH XUMHH 00CCIICUHBAIOTCS CIIEU(UKON CoAepKaHUSI YIeOHOTO
npeaMeTa, KOTOPBIN SBISETCs elarornyecky aJjanTHPOBaHHBIM OTpaXKeHHeM 0a30BOM HAyKHW XMMHUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO 0Omero oOpa3oBaHUS OpPUEHTHPOBAH Ha OCBOCHUE
OOy4arolMMUCSl CHUCTEMbl ME€pBOHAYAJIbHBIX MOHATUNH XHMHUH, OCHOB HEOPIaHWYECKOM XUMHUH MU
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMHH.

CrpykTypa coaep:kaHusl IPOrpaMMBbl 0 XUMHH c(hopMHpOBaHa HA OCHOBE CUCTEMHOTO MOAX0/Aa K
e€ n3ydenuro. ConepxaHue CKIAAbIBACTCS U3 CUCTEMBI IIOHATUH O XUMHUYECKOM AJIEMEHTE U BELIECTBE
U CHCTEMBbl NOHATHUH O XMMHYecKOM peakuuu. O0e 3TH CHUCTEMbl CTPYKTYPHO OPTaHHU30BAHBI IO
IIPUHLIMITY MOCIEA0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHUYECKUX MPEICTaBICHUNH Pa3HOIo
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHSI O CTPOCHMH aTOMa U XMMHYECKOH CBSI3U;

— MpEeCTaBIEHUHN 00 3JIEKTPOTUTHUECKOMN IUCCOIMAIIMY BEILIECTB B pPACTBOPAX.

Teopernueckne 3HaHMS PAcCMAaTPUBAIOTCS HAa OCHOBE OMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DAKTOB, pPa3BHBAIOTCS IOCIEAOBATENbHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJTHSIS
GyHKIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS W BO3MOXHOCTEH IMPAaKTHYECKOTO
MPUMEHEHHUS U TIOJTyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpamMmbl MO0 XUMHUHU CIIOCOOCTBYET (hOPMUPOBAHMIO MPEJICTABICHUS O XUMHYECKOM
COCTaBJISIONIECH HAyYHOU KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOMN MPHUPO/bI, IEHHOCTHOTO OTHOIIEHUS K
HAay4yHOMY 3HAHMIO M METOJaM IO3HaHWs B Hayke. M3ydueHHe XMMUU NPOUCXOAUT C MPUBJICUYECHUEM
3HAaHUU U3 paHee U3YYEHHBIX YUeOHBIX MpeaMeToB: «Okpysxkaroumuil Mupy», «buonorus. 5—7 kimacce» u
«Duzuka. 7 kiacey.



[Ipy m3yyeHMH XUMHUHM TPOUCXOIUT (HOPMUPOBAHHE 3HAHMA OCHOB XMMHUYECKOM HAyKH Kak
00JacTi COBPEMEHHOT0 €CTECTBO3HAHHWA, MPAKTUYECKOHM NEeATENbHOCTH YeloBeKa U KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOHM KYJbTYpbI. 3ajaua y4yeOHOTO NpeaMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUW — BaXKHEUIINX (AKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKHUX IOJIOKEHUH,
JIOCTYIHBIX 0000LIEHUI MHPOBO33PEHYECKOTO XapaKTepa, SA3blKa HAayKH, B MPHUOOLICHUH K HAyYHBIM
METOJIaM TO3HAHMs MPU HU3YUYEHUU BEIIECTB U XMMHUYECKUX peakluii, B (HOPMHUPOBAHUHU U Pa3BUTUU
MO3HABATEIBHBIX YMEHUN M UX MPUMEHEHHU B Y4€OHO-TIO3HABATEIILHOW M y4e€OHO-MCCIIEJ0BATENbCKOM
JesITeIbHOCTH, OCBOCHUHU IIPAaBUJI O€30M1aCHOT0 OOpallleH sl ¢ BEIECTBAMH B IIOBCEIHEBHON KU3HU.

[Tpu u3y4yeHun XMMUHU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl BAXKHOE 3HAUEHUE TPUOOPEIH
TaKue 1eNH, Kak:

— opMHpOBaHUE MHTEIEKTYalbHO pPAa3BUTOH JIMYHOCTH, TOTOBOH K camMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHUIO PEIICHUH, CIOCOOHOW alanTHUpOBaThCS K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh  OOydeHHs Ha  CcHCTeMaTudyeckoe MpuoOlieHHe  oOyyarommxcs K
CaMOCTOSITENIHOW IO3HABATENIBHON JIEATENIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (OpMHUPYIOIIUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUU;

—obecrieueHue  yCJIOBHUH, CHOCOOCTBYIOUIMX  NPHOOPETEHHIO  OOYYaIONIMMHUCSA  OMBITa
pa3HOOOpa3HOW [JIeATENbHOCTH, TO3HAHMSI M CAMOIIO3HAHUS, KIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 Pa3IM4YHbIX BUJIOB JIEATEIbHOCTH;

— ¢opmupoBanue o6mel QyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH, B TOM YHCIIE
YMEHUM OOBSACHATP M OLIGHUBATH SIBJICHHUS OKPYXAIOIIEr0o MHUpPA, HCHOJIb3ysl 3HAHUS W OIBIT,
MOJIyYEHHBIE MPU U3YYECHUU XUMUU, IPUMEHATh UX MPU PEIICHUH MpoOIeM B MOBCEIHEBHOMN KU3HU U
TPYAOBOM AEATEIbHOCTH;

— ¢opMupoBaHHe Yy OOYYAIOIIUXCS TyMAaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS IEHHOCTHU
XUMHAYECKUX 3HAHUN JJIs1 BRIPAOOTKU SKOJOTHMUYECKH IL1EIeCO00pa3HOT0 MOBEACHHS B OBITY M TPYAOBOU
JESATEIbHOCTH B LEJISIX COXPAHEHHUS CBOETO 370POBbS U OKPYXKAIOIIEH MPUPOJIHON CPEMbL;

— pa3BUTHE MOTHBALMU K OOy4YEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCHHUTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HpOQmIsL U
HAMPABIEHHOCTHU JAJIbHEHIIIET0 00YUCHHUS.

OOmiee 4MciIO 4YacoB, OTBEAEHHBIX JJIS HM3YyYEHUS XHUMUU Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HefIen0), B 9 kitacce — 68 4acoB
(2 gaca B HEEIIO).

COJEP/KAHUE OBYYEHUA

9 KJIACC

BemecTBo M XMMHYeCKas peakus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema xumudeckux diaemeHToB [, M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMYECKUX 3JIEMEHTOB MEPBBIX TPEX
[IEPUOMOB, Kajus, KalblUsid M HUX COCAUHEHUH B COOTBETCTBUM C IIOJIOKEHHEM OJJIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM X ATOMOB.

CrpoeHne BemecTBa: BUJIbl XUMUUECKON CBS3U. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEHIeCTB. XMMUYECKHE CBOWMCTBA BEILECTB,
OTHOCAIIMXCS K Pa3gu4HbIM KJIACCaM HEOPraHWYECKHX COECIMHEHWH, TEHEeTUYecKas CBS3b
HEOPraHUYECKHUX BEILECTB.

Knaccudpukanus XUMHUECKMX pEaKIHUi 10 pa3IuyHbIM MpH3HaKaM (M0 YHCIy U COCTaBYy
Y4YacTBYIOIIMX B pPEAKIUU BEIIECTB, MO TEIJIOBOMY 3 (eKTy, M0 M3MEHEHHIO CTETEHEH OKHCIIEeHUs
XUMHUYECKHUX 3JEMEHTOB, M0 O0OpaTMMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U SHAOTEPMHUUYECKHE
peakuyu, TepPMOXUMHUYECKUE YPABHEHHUS.

[lonsitTie o ckopoctu xumuueckod peakiuu. IloHsTne 00 00paTUMBIX W HEOOPATUMBIX
XUMUYECKUX peakiusax. IIoHATHE O rOMOreHHBIX M TeTepOreHHBIX peakuusax. llonsatue o kartanuse.



IlonsTe 0 XxuMH4YecKOM paBHOBecuU. DAKTOPHI, BIMSAIOIME HAa CKOPOCTh XMMHYECKOM pEaKkUuu U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  JJEKTPOHHBIA  OajaHC  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHOMN peakuuu. COCTaBICHUE YPABHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C
HCII0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus 3JIEKTPOIUTUYECKON TUCCONUALMN. DIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI, AHMOHBI.
MexaHu3M JUCCOLMAMU BEUIECTB C PA3IMYHbIMU BUJAMH XUMHUECKOHN cBA3U. CTENEeHb AUCCOLMALUH.
CunbHble U criabble JIEKTPOIUTHIL.

Peaknmn woHHOrO OOMEHa. YCIIOBUSI TMPOTEKAHHSI pPEAKIHMA HOHHOTO OOMEHA, TOJHBIC H
COKpallléHHbIE HMOHHBIE YypaBHEHMs peakuuii. CBoiicTBa KHUCIOT, OCHOBAaHMW MU COJE€H B CBETE
MIPEJICTABICHUA 00 AJIEKTPOIIMTUYCCKON nucconmanuu. KadecTBeHHbIe peaknuu Ha MOHEL [loHATHE O
TUIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHUE C MOJEISIMU KPUCTAUINYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB U
HeMeTaioB (rpaduTa ¥ anMasa), CIOXKHBIX BEIIECTB (XJOpHIa HATPHs), UCCIEIOBaHUE 3aBUCHMOCTH
CKOPOCTH  XMMHUYECKOW peakIuud OT BO3JACHCTBHS  pa3luYHbIX  (PAKTOPOB, HCCIEIOBAHUE
JIEKTPONPOBOHOCTH PAacCTBOPOB BEILIECTB, IIpolLecca JAUCCOLMALMU KHCIOT, LIEN04Yed M cojei
(BO3MOKHO HCIIOIb30BAaHKHE BHUIEO MATEPUANIOB), MPOBEACHHUE OMBITOB, HILIIOCTPUPYIOMIUX MPU3HAKH
MPOTEKAHUS PEaKIii HOHHOTrO OOMeHa (00pa3oBaHWE OCajKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIBI),
OTIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIINM (TOPEHHE, PEaKIIul
pa3ioXKeHUs, COEIMHEHUs), Pacllo3HABAHME HEOPIaHWYECKUX BEILIECTB C IOMOIIbIO KaueCTBEHHBIX
peakiuil Ha MOHBI, PELIEHUE YKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTtaJyuibl M MX coeIMHEHUSA

OO6miast xapaktepucTtuka ramoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE CTEHECHH
okucnenus. CTpoeHne u pU3NIECKUue CBOWCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB. XMMHUYECKUE CBOHCTBA
Ha TmpuMmepe XxJopa (B3aUMOJCIHCTBHE C MeTajllaMd, HEMEeTalaMH, MIello4aMu). XJIOPOBOJOPO/I.
ConsiHass  KuCIOTa, XUMUYECKHE CBOICTBa, IMOJNIydeHHE, npumeHeHue. JleiictBue xiopa u
XJIOPOBOIOPOJia Ha OpraHu3M 4ejioBeka. BakHel e XJI0puabl U UX HAXOXKJIEHHUE B IPUPOJE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
cTeneHn okucieHus. CTpoeHne M (U3NYECKUe CBOWCTBA IPOCTBIX BEIIECTB — KUCIOPOJAa U CEpBhI.
AnnoTpornHele MOAU(HKAIMKM KUCIOpoAa M cepbl. XHUMUYeCKHe cBoicTBa cepbl. CepoBoJopof,
CTpoeHHe, (pU3MYecKre U XUMHUYecKHe cBOMCTBAa. OKCHABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX
okcugoB. CepHast KUCIIOTa, (hU3NYECKHEe M XUMHUECKUE CBOWCTBA (OOIIME Kak MpeacTaBUTENs Kiacca
KHCIIOT U crnenuduyeckre). XUMHUUYECKHE peakliu, JIeXKalle B OCHOBE IMPOMBIIIJIEHHOIO crocoda
IIOJIy4EHUs1 CEpHOM KucnoThl. IIpuMmeHenne cepHoil kucnoTel. Cony CEpHOM KUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdaT-uoH. Haxoxxnenue cepsl U €€ CoeIMHEHUN B IPUPOC. XUMHUUECKOE 3arpsi3HEHUE
OKpY>Karollel cpebl COCUHEHUSMHU cepbl (KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB),
CHOCOOBI €ro NMpeA0TBPAallEHNUS.

OOmiast xapakTepucTHKa 371eMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCJIEHMs. A30T, pacHpoCTpaHEHUE B MpUpoJe, (PU3MUECKHMEe U XHUMHYECKHE CBOICTBa.
KpyroBopor azora B mpupoje. AMMHaK, ero (uU3MYecKue M XUMHUYECKHE CBOICTBA, MOJyYCHHE U
npuMmeHeHre. Conu aMMOHMS, UX (U3NYECKUE U XMMUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas
peakiys Ha MOHbl aMMOHHUSA. A30THas KHUCIOTa, €€ MolydyeHue, GU3nYeckue U XMMHUYECKHe CBOMCTBA
(obmue kak mpeacTaBUTENs Kiacca KUCIOT U cnenududeckue). Mcrnonb3oBaHue HUTPATOB U cojieit
aMMOHMSI B KauyeCTBE MHUHEpAIbHBIX YAOOpeHHH. XUMHUYECKOe 3arpsi3HEHHE OKpPYKAIOLIeH Cpesbl
COEMHEHUSIMHU a30Ta (KUCJIOTHBIE MOKIW, 3arpsA3HEHHE BO31yXa, MOYBBl U BOA0EMOB). Docdop,
aJutoTponHble Moaudukanuu dochopa, pusndeckue U xumudeckue cporctBa. Oxcun docdopa (V) u
dbochopHas kucioTa, (U3NIECKUE U XUMUUYECKHE CBOMCTBA, moydeHue. Mcrnonp3oBanue ¢GocdaToB B
Ka4yecTBE MUHEPAJIbHBIX y100pEeHUH.

O6mras xapakTepucTuka 3eMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHbIE
CTETIEHH OKHUCJIEHUS. YTJIepoJ], auIOTPONHble MOIU(PHUKAIMM, PACHPOCTpaHEHUWE B MPHPOJE,
¢usznueckne M XUMHUUYeCKue cBoicTBa. Ancopbuus. Kpyrosopor yriepoga B mpupone. OKcHIbI
yriepoza, ux (u3n4eckue U XUMHUYECKHE CBOMCTBa, JIeHCTBHE Ha YKUBBIE OPraHU3MBI, MOIYYE€HUE U



IpUMEHEHHEe. DKOJIOTHYecKre Mpo0IeMbl, CBI3aHHbIe ¢ okcuaoM yrieposa (IV), runoresa rinodanbHOTo
NOTEIUIEHUs] KJMMara, MapHUKOBBIM 3¢ddexr. YrompHas kucnora u e€ coiau, UX (U3NYECKHE U
XMMHUYECKHE CBOWCTBa, MOJy4YeHHE M npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEAMILIMHE, IPOMBILIIICHHOCTH U CEJILCKOM XO3AHCTBE.

IlepBoHayasibHbIE TOHATHS 00 OpraHUMYECKHUX BELIECTBAX KaK O COEIMHEHUSX yriiepoja (MeTaH,
3TaH, OATWUJEH, AaUEeTUJIEeH, OJTaHOJ, TJHMLUEPHH, YKCyCHas Kkuciora). [IpupoaHble HCTOYHUKU
YIII€BOAOPOAOB (Yroib, IPUPOIHBIN Ta3, HEPTh), MPOAYKTHI UX MepepaboTku (OCH3HMH), UX POJIb B OBITY
U IPOMBIIITIEHHOCTHU. [IoHATHE 0 OMOJOrMUECKU BaKHBIX BELECTBAX: )KUPAX, O€JKax, yriaeBoJax — U UX
pOJIu B )KM3HM uelloBeka. MaTepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnueckue nu XMMHUYECKHE CBOWCTBA, MojlydyeHHe W npumeHeHue. CoeauHeHUs
KpemHus B mpupoge. OOmme mnpencraBieHust o0 okcuzae kpemuus (IV) um kpemMHHEBOH Kuciore.
Cunukarel, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BakHelne cTponuTelibHble MaTepHAaIbL:
KepaMHuKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. I[IpoGiieMbl 06€30MacHOTO HWCIOJIB30BAHUS
CTPOMUTEIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM XKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0pa3loB HEOPraHWYECKUX BEILECTB, CBOICTB COJITHOW KHCIOTBI, IPOBEIEHUE
Ka4eCTBEHHBIX pEaKIUil Ha XJIOPUA-MOHBI M HAOJIOJCHHE NPU3HAKOB HUX TMPOTEKAHHS, OIIBITHI,
oTpaxkaromue (U3NYeCKMe M XUMHUYECKHME CBOWCTBA TaJOr€HOB M UX COEAMHEHHH (BO3MOKHO
UCIIOJIb30BAaHUE BMJIEOMATEPUAIIOB), O3HAKOMJIEHHE C 00pasliaMu XJOpPUAOB  (TaJIOT€HUIOB),
O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSMH (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
HaOroeHNe mporecca o0yrIMBaHUS caxapa IMOJ ACWCTBHEM KOHIICHTPHUPOBAHHOW CEpHOW KHCIIOTHI,
U3yuyeHHe XMMHMUYECKUX CBOMCTB pa30aBICHHOM CEpPHOM KHCIOTHI, IPOBEIEHNE Kaue€CTBEHHOM peakiuu
Ha Cyib(aT-uoH U HAOMIOICHHE MPU3HAKa €€ POTEKaHUs, O3HAKOMJICHHE ¢ (PU3UYECKUMHU CBOMCTBAMHU
a3ora, ¢pochopa 1 UX COeAMHEHUI (BO3MOKHO UCIOIb30BAHUE BUIE€OMATEPUANIOB), 00Opa3iaMy a30THBIX
u (ochopHbIX ymoOpeHwmii, morydyeHne, coOMpanue, pacro3HaBaHWE W W3yUeHHE CBOWCTB aMMHaKa,
IIPOBE/ICHUE KAueCTBEHHBIX pEakUUWii Ha MOH aMMOHHUSA M (ocdar-MoOH M HU3ydYEeHUE NPU3HAKOB HX
NPOTEKaHMs, B3aUMOJICHWCTBUE KOHIEHTPUPOBAHHOW a30THOW KHUCIOTHI € MEIbI0 (BO3MOKHO
UCIIOJIb30BaHNE BUICOMATEPHUAIOB), H3YYEHHUE MOJENIeH KPUCTANIMYECKUX PEeImETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C IIPOLIECCOM a/IcOpOLIMU PaCTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIJIEM
U YCTPOWCTBOM NPOTHBOrasa, IIOJIyueHUE, COOMpaHHEe, pACIIO3HABAaHUE U M3YyYEHUE CBOICTB
YTJIEKUCIIOTO Ta3a, NMPOBEJCHHE KauyeCTBEHHBIX peakluii Ha KapOOHAaT M CHJIMKAT-MOHBI U HU3Yy4YeHHUE
MIPU3HAKOB MX IMPOTEKAaHHs, O3HAKOMJIEHHWE C MPOAYKIHUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIeHue
SKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe «BakHel1e HeMeTallIbl ¥ X COCIUHEHUS .

Metanabl M UX COeIMHEHU S

OOmiast XxapakTepUCTHKAa XUMHUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM WX IOJIOKEHUS B
[Tepuonnueckoii cucteme xumuueckux smeMeHToB /. M. MenneneeBa u ctpoenusi atomoB. CTpoeHue
METaJIJIOB. MeTajuindyeckasl CBA3b U METAIIIMYECKasi KPUCTAJUIMUECKAsT PEIIETKA. DJIEKTPOXUMUYECKUI
psaa HampsbkeHuM MetaiioB. dusnueckue M XMMUYECKHE CBoilcTBa MeTayuioB. OOmiue crnocoObl
nojydeHus MeTauioB. [IoHsATHE O KOPPO3MM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT KOPPO3UH.
Crnnasel (CTallb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) M UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[lenouynsle MeTayuibl: nojoxeHue B Ilepuoanueckoil cucremMe XUMHUYECKMX 3JeMEHTOB [l
W. MennieneeBa, cTpoeHue X aTOMOB, HaXOXJIeHUE B npupoje. Puznueckne 1 XMMUYECKUE CBOWCTBA
(Ha mpumepe HaTpust M Kanus). OKCHIIBI M THAPOKCHIBI HaTpus WU Kanus. IIpuMeHeHue IeIo4HbIX
METAaJUIOB U UX COCIMHEHHM.

[IlenoyHo3eMenpHbIE METAJIBl MarHMM W KajblMil: nosnoxenue B Ilepuoguueckoit cucreme
xuMuueckux dnemeHtoB JI. WM. MenpaeneeBa, CTpO€HHME HMX aTOMOB, HAaxXO0XJICHUE B MPHUPOJIE.
dusnyeckue U XMMHUECKHE CBOMCTBA MarHusl M Kajblus. BaxHeillne coennHeHus Kaubliusg (OKCUZ,
TUIPOKCH, o). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUS.

AnromuHuil: nonoxxenue B Ilepnonnueckoil cucreme xumudeckux 3neMenToB 1. V1. Menneneesa,
CTpOEHHE aToMa, HaxokJIeHue B mpupoae. dDusnueckue M XUMHUYECKHE CBOMCTBA aIIOMUHUS.
AMpoTepHbIe CBOICTBAa OKCHJIA M THJIPOKCUAA AITIOMUHUSI.



Kenezo: nonoxenue B Ilepmonnueckoit cucreme xumuueckux snemeHToB [I. WM. Menneneena,
CTpOEHHE aToMa, HaxoXAeHHe B mpuponae. Pusznyeckue U XUMHUYECKHE CBOMCTBa jkene3a. OKCHIBI,
ruapokcubl U conu xxenesa (1) u xenesa (I11), ux coctas, CBONCTBA U MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C OoOpa3llaMi METaUIOB W CIUIABOB, WX (U3NYCCKUMH CBOWCTBAMHU, U3YYCHUE
pE3yNbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJB30BaHHWE BUJCOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KaJIbIIMS U HATPHUsS C BOAOW (BO3MOXHO HCIOJIb30BAaHUE BUICOMATEPUATIOB),
UCCIIEIOBaHNE CBOWCTB JKECTKOM BOJBI, Ipollecca TOpPEeHHs jKeje3a B KHCIopoae (BO3MOXKHO
WCII0JIb30BaHNUE BUICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHKS KAU€CTBEHHBIX PEaKlMii HAa MOHBI: MarHus,
KaJIbIIMS, JTFOMUHUS, TMHKa, sxene3a (II) u xxenesa (I1I), meau (I1), HaOmroaeHUE U oMEICAaHUE TTPOLIECCOB
OKpalllUBaHUsl IUJIJAaMEHU HWOHAMHU HaTpus, Kajlusgd U KaiblUs (BO3MOXHO HCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB), UCCIIEI0BaHUE aM(POTEPHBIX CBOMCTB FMAPOKCUAA aTIOMUHUS U THJIPOKCH]IA IIUHKA,
pelIeHne SKCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHel1ne MeTasuibl U UX COSTUHEHUSD.

XuMHUS U OKPYKAKIIAs cpeaa

BemectBa u Marepuainbl B IOBCEIHEBHOM KM3HU ueioBeKka. be3onacHoe UCToab30BaHUE BEIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBas momols mpu XMMHYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKaroliel cpenbl (mpenenbHas JAONMYyCTUMas KOHIEHTpaIus
Benlects, nanee — [1JIK). Ponb XxumMuu B pemieHnu 3K0I0THYeCKUX MPooIieM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUalbl).

Meoswcnpeomemnunie ceasu

Peanuzanust MeXnpeaIMeTHBIX CBA3CH MpHU M3YUYEHUU XUMHUHM B 9 Kilacce OCYIIECTBISIETCS depes
UCIIOJIb30BaHNE KaK OOMIMX eCTCCTBCHHO-HAYYHBIX TMOHSATHA, TaK W TOHSATHH, SBIISIOIIHXCS
CUCTEMHBIMU JIJIS1 OTJENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTecTBEHHO-HAY4YHBIE TOHSTHS: HAy4HbIA (PaKT, THMOTE3a, 3aKOH, TEOpHs, aHaJIM3,
CUHTE3, KIacCH(pHUKaIus, NEPUOANYHOCTb, HAOIIOJCHNE, YKCIIEPUMEHT, MOJAEIUPOBAaHUE, U3MEPEHHE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3(hPEeKT, TEXHOJIOT S, MaTepPHAIIbI.

dusnka: MaTepus, aToM, dJEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, H30TOIIbI, PAJMOAKTUBHOCTD,
MOJIEKYJa, JJIGKTPUYECKUH 3apsll, MPOBOJHUKU, MOIYINPOBOIHUKHU, JUAINEKTPUKH, (OTOIIEMEHT,
BEILIECTBO, TeNO, OOBEM, arperaTHo€ COCTOSHHE BEIECTBA, Tra3, pacTBOpP, pPacCTBOPUMOCT,
KpUCTAJITMYECKasl pemiérka, CIjaBbl, (U3MUYECKHE BETUYHMHBI, €IUHUIBI HW3MEpPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢otocunTe3, gpixanue, Ouocdepa, dKocucTEMa, MHHEpAIbHbIE yHO0OpeHUs,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadusa: armocdepa, rumpochepa, MHHEpaNbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAEMBIE,
TOIUTMBO, BOJIHBIE PECYPCHI.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA NPOI'PAMMBI IO XUMHH HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30BAHUSA (bA30OBbIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MIPOTPaAMMbI OCHOBHOTO OOIIETO 00pa30BaHMs JOCTUTAIOTCS B
Xxo7ie OOyueHHs] XMMHM B €IMHCTBE Y4€OHOM M BOCIMTATEIILHOW AEATENIBHOCTH B COOTBETCTBUM C
TPaJMLIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMH,
IOPUHATBIMU B OOLIECTBE INPaBWIAMH M HOPMAMU IOBEJEHHMS M CHOCOOCTBYIOT IpoOLEccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUATTU3AIIMH 00yUYaIOIIUXCS.

JINYHOCTHBIE Pe3yJabTaThl OTPaXarOT FOTOBHOCTh OOYHYAIOLIMXCS PYKOBOJICTBOBATbCS CUCTEMOM
MIO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMM U pacIIUPEHUE OIbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCIIE
B YAaCTHU:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, TIOHUMAaHMsI 3HaYeHHs] XUMUYECKOM HayKH B )KU3HHM COBPEMEHHOI'O O0ILECTBA, CIOCOOHOCTH
BJIaJIeTh JOCTOBEpHOM MHpOpMaIel O NepefoBbIX AOCTHKEHMSIX U OTKPBITUSX MHUPOBOM H
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOWCTBE MUpa U OOILECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHMS O COL[MAJIbHBIX HOpMaxX U MpaBUJIaX MEXKIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTHM B  OOLIECTBEHHO TIOJIE3HOH, Yy4eOHOMCCIeI0BaTelbCKOMH,
TBOPYECKON M JPYruX BUAAX NEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOH NESTEIbHOCTH
IpU BBIOJHEHUH Y4eOHBIX, [O3HABATENbHBIX 3ajlay, BBIMOJIHEHUM XHMHYECKHUX SKCIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX IPOEKTOB, CTPEMJIEHMSI K B3aMMOIIOHMMAaHHUIO M B3aWMOIIOMOIIM B MPOLECCE ITOU
y4eOHOI AeATeNbHOCTH, FOTOBHOCTH OLIEHMBATh CBOE IOBEIEHUE U IOCTYNKH CBOMX TOBapuILEH ¢
[TO3ULMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOTO MIO3HAHMS:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BELIECTBE M XUMHUYECKOW PEAKLUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABJISIOIIME OCHOBY Ui IOHUMAHUS CYITHOCTH Hay4HOUH
KapTUHbl MHpa, MPEJCTaBIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHPOJIbI, B3aMMOCBSI3AX
4eJI0BeKa C MPUPOJHON Cpesloil, O poJi XMMHHU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

M03HaBaTeIbHbIE MOTHBBI, HAlPaBJIEHHbIE HA MTOJyYEHHE HOBBIX 3HAaHUH 110 XMMHUHU, HEOOXOJMBbIe
Uig  OOBSICHEHHMsI HaOJMI0JaeMbIX IPOLIECCOB U SBJICHUH, MO3HABaTEIbHOM, HHPOPMAIMOHHON U
YUTATENICKOM KYJbTYpbl, B TOM 4YHCJE HAaBBIKOB CaMOCTOSITE€IbHON PabOTHI ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEACTBAMHU MHPOPMAIIMOHHBIX TEXHOJIOTHUM;

UHTepeC K OOYYEHHI0O U TIO3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000Opa30BaHUIO, TPOEKTHONW M HCCIEAOBATEILCKOM JEATEIPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOUIEHMSI K CBOEMY 3J0POBbIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 *U3HU, OCO3HAHUE IOCIEICTBUN U HENPUSATHE BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
aJIKOTOJI, HApKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIOACHUS TMpaBUJ OE30MacHOCTH MpHU
oOpallleHuu C XUMUYECKHMH BEILIECTBAMU B OBITY U PEaIbHOU KU3HU;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpPEC K MPaKTUYECKOMY M3yUEHUI0 Tpodeccuil U Tpyia pa3InyHOro poJia, yBaKEHUE K TPyAy U
pe3ysibTaTaM TPYAOBOM JEATEIBHOCTH, B TOM UYHMCIIE Ha OCHOBE IPUMEHEHUS NPEIMETHBIX 3HAHUU I10
XUMHH, OCO3HAHHBIM BBIOOpP HMHIMBUIYaJbHOW TPAEKTOPHH MPOJOJDKEHHS 00pa3oBaHUs C Y4YETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHHU, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCHEenHo Tpo(eCcCHOHATBFHON JeATETPHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTh
allanTHPOBAThCA B MPo(ecCHOHANbHOI cpee;

6) 3K0JIOrMYecKOro BOCIUTAHMS

HKOJIOTHYECKH 11€JecO00pa3HOe OTHOLIECHHE K MPHUPOJIE KaK UCTOYHUKY KHU3HH Ha 3emiie, OCHOBE
e€ CyllecTBOBaHUs, IOHUMAHUE LIEHHOCTH 3JI0pOBOr0 U O€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U IICHXUYECKOMY 3/I0pOBbIO, OCO3HaHHWE LEHHOCTU



coOMoIeHnsT MpaBU 0€30MacHOrO MOBENEHHs! NMpH paboTe ¢ BEIIECTBAMM, a TAaKXKe B CUTYyalUsX,
YTPOKAIOIUX 30POBBIO U KU3HU JIIOJIEH;

CMOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4YaeMble NMPU H3YYCHHHM XUMHHM, Ul pEIIeHHUs 3aaad,
CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOAHON CPENOM, Ul MOBBILICHWS YPOBHS 3KOJOTMYECKOW KYJbTYpHI,
OCO3HAHMA TJI00ATBHOTO XapakTepa HKOJOTHYECKUX MpOOJIeM M IMyTed HX PEeHIeHUs MOCPEICTBOM
METOJI0OB XMMHH, DKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBATHCA UM B IIO3HABATEJIBHOM,
KOMMYHUKATUBHON U COLIMAJIBHOW ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX PpE3YJIbTaTOB BBLACISAIOT 3HAYMMbIE I (OPMHUPOBAHUS
MHUPOBO33pEHUs OOLIEHAayuHble TOHATUS (3aKOH, TEOpHUs, IPUHLUII, TUIoTe3a, (GaKT, cucTeMa, IpoLecc,
HKCHEPUMEHT M APYroe.), KOTOpbIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M
MO3BOJISIIOT Ha OCHOBE 3HAHUHN U3 3TUX NPEIMETOB (POPMHUPOBATH IIPEICTABICHHUE O LIEJIOCTHON Hay4YHOU
KapTHHE MHpa, W YHUBEpCaIbHbIe Yy4yeOHbIe MCWCTBUS (ITO3HABAaTEIbHBIE, KOMMYHHKATHBHBIEC,
peryiasTHBHbBIE), KOTOpble 00ecneuynBalOT (OPMHPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
IJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4€OHOM 1A TEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHBIE YUeOHbIe 1eCTBUS

ba3oBble Jlornueckue geicTBus:

YMEHUSI UCIOJIb30BaTh NPUEMBI JIOTUYECKOIO MBIIUICHUS] NPU OCBOCHUM 3HAHUM: PacKpbIBaTh
CMBIC]T XUMUYECKUX TOHSATUHN (BBIAETATHh UX XapaKTepHbIE NMPHU3HAKH, YCTAHABIMBATH B3aWMOCBSI3b C
OPYTUMU TIOHSTUSIMHU), HCIIOJNB30BATh TMOHATUS JUIS OOBSICHEHHUS OTACIbHBIX (DAKTOB M SIBICHUH,
BBIOMpATh OCHOBAHUSA M KPUTEPUU ISl KJIaCCU(PHUKAIIUN XUMHUECKUX BEUIECTB U XUMHUYECKHUX PEaKIIHiA,
YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3M MEXIY OOBEKTaMH H3yY€HHUs, CTPOUTH JIOTHUYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUH), IeaTh BHIBOJIBI M 3aKIIOYCHHUS;

yMEHHE TMPUMEHITh B TMPOIECCe IMO3HAHUS TMOHATUA (MPEIMETHhIE M METaIlpEeAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIONb3yeMble B XHMHH, MpPeoOpa3oBBIBATH IHPOKO
MPUMEHSAEMbIE B XUMHUU MOJICIbHBIE TPEJICTABICHUS — XHUMHYECKHW 3HAK (CHMBOJI DJIEMEHTA),
XuMuueckas (GopMylia U ypaBHEHHE XMUMHUYECKOW peakiuu — MpPU pelIeHHH y4yeOHO-TI03HaBaTEeNbHBIX
3a1a4, ¢ Y4ETOM OTUX MOJIEIBHBIX MPEACTABICHUN BBISBISATH M XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XMMHUYECKHUX PEaKIHW, BBISBISATH OOIIUE
3aKOHOMEPHOCTH, TPUYUHHO-CIEACTBEHHBIE CBS3M M TPOTHUBOPEYHS B H3y4aeMBIX MpoIleccax u
SIBJICHUSIX.

Ba3oBble uccienoBareibCKkue AeiCTBUSA:

YMEHHUE MCMOJb30BaTh IMOCTABIEHHBIE BONPOCHl B KAUYE€CTBE MHCTPYMEHTA MO3HAHMS, a TaKXke B
KaueCcTBe OCHOBBI i (OPMHUPOBAHMSI THUNOTE3bl MO TPOBEPKE TMPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMH;

npuoOpeTeHne OmbiTa 1O TUIAHUPOBAHMIO, OpPTaHU3AIMH W TPOBEJACHUI0 YUYEHUUYECKUX
SKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IIPOIIecca, CaMOCTOSITENIbHO MPOTHO3HPOBATh €ro
pesynbTaT, (opmynupoBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yjbTaTaM MPOBEIEHHOTO OIIBITA,
MCCIIETOBAHMS, COCTABIIATH OTUET O MPOJIEIAHHOM paboTe.

Pabora ¢ unopmanmeii:

yYMEHHE BBIOMpATh, aHATTU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIIHIO PA3TUYHBIX BUIOB U OPM
MPEACTABICHUS, MOTy4aeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHAS JTUTEpPATypa XUMHIECKOTO
COJIepKaHusl, CIPaBOYHBIE TOCOOUS, pecypchl THTepHeTa), KpUTUYECKH OIICHUBATh MPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMEHATh pPa3UYHbleé METOAbI U 3ampoChl MPU TMOUCKE W 0TOOpe HHpopMamuu u
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIWMBIX [Jisi BBITTOJIHEHHS YYE€OHBIX M TO3HABATEIBHBIX 3a/ad
OmpeAeNnEéHHOro TUMa, NpUOOpEeTeHHe OmbiTa B O0JACTH HWCHONB30BaHUS HMH(OPMAIIMOHHO-



KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJAJCHUE KYJIbTypOW AaKTUBHOTO WCIONIH30BAHUS PA3IAYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEIIbHO BHIOMPATH ONTHUMAIBHYIO GOpPMY MpencTaBleHUs] HHOPMAIHH H
WUTIOCTPUPOBATh pelIacMble 3a7aud HECIOXKHBIMH CXEMaMH, IuarpaMMamu, JIpyrumMu GopMaMu
rpauKu 1 UX KOMOMHAITUSIMU;

YMEHHE UCMONb30BaTh M AaHAJIM3UPOBATh B IMpolecce Y4eOHOH U HMCCIIEeNOBATENbCKOM
JESITEeIbHOCTH WH(GOPMAIMIO O BIHMSHUU TPOMBIIIICHHOCTH, CEILCKOTO XO3sICTBA M TPAHCIIOpTa Ha
COCTOSIHUE OKPYKAIOIIEH NPUPOTHON CPEbl.

KoMMyHHKaTHBHBbIE YHHBEpPCAJIbHbIE yYeOHbIe JeiicCTBHS:

yMEHUs 3a/1aBaTh BOIPOCH! (B XOJie auanora u (WiM) JTUCKYCCUM) IO CYIIECTBY 00CYXIaeMoit
TeMbI, (GOPMYITHPOBATH CBOU MPETIOKEHHUS OTHOCUTEIHHO BBHITIOJHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHUS TPEACTABIATh IOJyYCHHbIE PE3yJbTaThl MO3HABATEIHHON AESITEIBHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUI0 PEe3yJIbTaTOB BBIMOIHEHHUS] XMMHUYECKOTO SKCIEpHUMEHTa
(;1abopaTopHOro OIMbITa, J1a0OpaTOPHOW pPabOThl MO WCCIEAOBAHUIO CBOMCTB BEMIECTB, Y4eOHOTO
MIPOEKTA);

yYMEHHUSl Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IIO3HABATEIBHON U
UCCIIEIOBATENLCKON JIEATENIbHOCTH NPU PEHICHUH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE yuéra 0OmuX
MHTEPECOB M COIVIACOBAaHUS MO3ULMNA (0OCyXkaeHHUs, OOMEH MHEHUSMHU, «MO3TOBBIE LITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JCHCTBHI, OMpeneNieHue KPUTEPHEB IO OICHKE KayecTBa BBHIMOJHEHHOU
paboThI U ApyTHE).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHME CaMOCTOSATEIBHO ONPEACHATh LEIH JACATEIbHOCTH, IUIAHUPOBATH, OCYILECTBIATH,
KOHTPOJMPOBATh U NMPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIESATEIBLHOCTh, BHIOMpaTh Hambosee
3¢ deKTUBHBIE CIIOCOOBI PELICHUs YUEOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSATENIEHO COCTABIIATh WU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJIrOPUTM JIEUCTBUH IIPU BBINOJIHEHUH 33JaHUN C yU4ETOM I1OTYyYEHUs
HOBBIX 3HAHUH 00 H3ydyaeMbIX OOBEKTaX — BELIECTBAX M pEaKIMsIX, OLEHUBATH COOTBETCTBUE
IIOJIyYEHHOT'O pe3yibTaTa 3asBJICHHOM LIEJIM, YMEHHME HCIIOJIb30BATh M AHAIM3UPOBATh KOHTEKCTHI,
IIpeAJIaraeMbl€ B YCIOBUU 3a1aHUMN.

MHNPEAMETHBIE PE3YJBTATHBI

B cocraBe nmpeaMeTHBIX pe3yIbTaTOB IO OCBOSHUIO 00s3aTEILHOTO COJIEPKAHMS, YCTAHOBICHHOTO
naHHOU (enepanbHON pabodel MPorpaMMoil, BBIIENAIOT: OCBOSHHBIE 00YUYaIOIUMUCS HAyYHbIE 3HAHUS,
YyMEHUS W CHOCOOBI JEUCTBUM, crneruduyecKkue JUisi MPEeIMETHON o007acT «XUMHS», BHJIBI
JeSITeIbHOCTH TI0 MOJIYY€HHI0 HOBOTO 3HAHUS, €r0 UHTEPIPETAIIH, MPEeoOPa30BaHHUIO U TPUMEHEHHUIO B
Pa3IUYHBIX YU€OHBIX U HOBBIX CUTYAIUSX.

K kxoHiy oOydenuss B9 kJacce mpeIMETHbIE pe3yJlbTaThl Ha 0a30BOM YPOBHE [OJKHBI OTPa’KaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
* PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MMOHITHH: XUMHUYECKHI 3JE€MEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, AHWOH, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIIEHHS, XUMHUYECKas peaklus, XMUMHYecKas CBS3b,
TeTI0BOM 3(PeKT peakuuu, Moib, MOJSIPHBIA 00BEM, PaCTBOP, MEKTPOIUTHI, HEAEKTPOIUTHI,
ANEKTPOJIUTHYECKAs] JUCCOLMAINS, DPEaKIMM HOHHOrO OOMEHa, KaTaju3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTHUMble U HeoOpaTHMble pEaKLUUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaKuuu, OKUCIUTENIb, BOCCTAHOBUTENIb, OKHCIEHHE U BOCCTAHOBJICHHE, aJUIOTPOMUS,
aM(OTepHOCTh, XMMHUYECKas CBS3b (KOBAJIEHTHAsI, MOHHAs, METAJUIMUYECKasi), KpUCTAJUIMYEeCKas
pemérka, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTb XHMHUYECKON peakluu, MpeaesibHO
nonyctumast koHueHntpauus [1/IK Bemecrsa;



e WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHMUYECKHUX IOHSATHMM M IPUMEHATH 3THU
MIOHSATHS IIPU ONMCAaHUU BEILECTB U X IIPEBPALCHUN;

* IICTIOJIB30BaTh XMMHYECKYI0 CHMBOJIMKY Ui COCTaBJICHUs (OpMyNn BEIIECTB U
YpPaBHEHUN XUMHUYECKUX PEAKIIUK;

* OIIPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XMMHUYECKHUX 3JIEMEHTOB B COSIUHEHMSIX
Pa3IMYHOIO COCTaBa, INPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCY COCAMHEHHH IIO
dbopmynaM, BUJ XUMUYECKON CBSA3H (KOBaJCHTHAsI, HOHHASI, METAIMUECKAs) B HEOPTaHUUECKUX
COEAMHEHUSX, 3aps/l MOHA IO XUMHUYECKOH (hopMmysie, XxapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCAVNHEHUH, TUIl KPUCTAIIINYECKON PEIIETKY KOHKPETHOI'O BEILIECTBA;

e packpbiBaTh cMblIca llepnonnueckoro 3akona 1. 1. Menneneesa u AeMOHCTPUPOBATH €TI0
MOHMMAaHKE: OIHUCHIBaTh M XapaKTepu3oBaTh TabmuuHyro (opmy Ileproanyeckoit cucTembl
XUMHUYECKHX JIEMEHTOB: Pa3jInyaTh MOHATUS «TJIaBHas noarpynna (A-rpynmna)» U «11o0ouHas
noarpynna (b-rpymnmna)», Mansle W OOJbpIIME NEPUOMBI, COOTHOCUTh O0O03HAYEHMs, KOTOpPbIE
UMEIOTCS. B MEPUOAMUYECKON TaliuIe, ¢ YHUCIOBBIMM XapaKTEPUCTHKAMU CTPOEHHsS aTOMOB
XUMHAYECKHX 3JEMEHTOB (COCTaB M 3apsij sijpa, 00IIee YUCIOo 3JIEKTPOHOB U pacIpeieieHue ux
I10 3JIEKTPOHHBIM CJI0SIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U X COEJUHEHMM B Ipelenax MajblX MEPUOJOB U IVIABHBIX MOATPYIII ¢ YYETOM CTPOECHMS MX
aTOMOB;

e KJTACCU(UIMPOBATh XMUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUCCKUE
peakiuu (1o YKCIy M COCTaBy y4acTBYIOIIMX B PEAKLUMHU BELIECTB, 110 TEIUIOBOMY 3¢ (deKTy, 1o
M3MEHEHHUIO CTENEHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB);

e XapaKTEepU30BaTh (OMMUCHIBATH) OOLIMEe U cHelupHUUecKue XMMHUYECKHE CBONCTBA
IIPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPXKAAsl ONUCAHUE TPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX
YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHH;

© COCTaBJISITh YPABHEHUS JJIEKTPOJIMTHUYECKOW AUCCOLMALMM KHUCIOT, IIEJIOYEH U COJIEH,
[IOJIHBIE M COKpallEHHblE YpaBHEHMs peaklUil HMOHHOrO OOMEHa, YpaBHEHHUS peakuuil,
IIOATBEPXKJAIOIIUX CYLIECTBOBAHUE T'€HETHMUYECKON CBA3M MEXKIY BEIIECTBAMU Pa3IUYHbIX
KJIACCOB;

* PACKpBIBaTh CYIIHOCTb OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKLUUN IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKLuil;

e IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHMS, BO3MOXKHOCTU
MPOTEKAHNS XUMHUECKUX MPEBPAIIECHUN B PA3INYHBIX YCIOBHUSAX;

* BBIUUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 3JIEMEHTa 10 (opMyJie COETUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

ecOONIOAATh MpaBWa TOJb30BAHUS XHMHUYECKOM TMOCyIod U  J1abopaTOpHBIM
00opy/ZI0BaHUEM, a TaKXkKe MpaBuia OOPaIeHUs ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMHU
[0 BBINOJIHEHUIO J1a0OpaTOPHBIX XMMHUYECKUX ONBITOB IO IOJIYYEHHUIO U COOMPAHHUIO
ra3o00pa3HbIX BEIIECTB (aMMHUAaKa U yTJIEKHCIIOro rasa);

¢ IPOBOJIUTH PEAKLUHU, MOJATBEP)KIAIOUINE KAaYECTBEHHBI COCTAB PAa3IMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IMyTEM XJIOPHUI-, OpOMHI-, MOAHUI-, KapOoHat-, (ocdar-, cuUIMKaT-,
cyiabdaT-, THAPOKCHA-WOHBI, KAaTUOHBI aMMOHHS W HOHBl HM3yYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

e IPUMEHATH OCHOBHBIE OINEPALMHU MBICIUTEILHOW AEATEIbHOCTH — aHalIW3 U CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMAaTU3allHI0, BBISABICHHE PUYMHHO-CIIEICTBEHHbBIX CBSI3eH — s
M3Y4YEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHM, ECTECTBEHHO-HAyYHbIE METO/bl TO3HAHUS
— Ha0JItoIeHNe, U3MEepEHHe, MOJICTUPOBaHNE, SKCIIEPUMEHT (peabHbIi 1 MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIACC

Ne
1/

HaumeHnoBanue pa3nennos u Tem

KonuuectBo uacoB

OnexTpoHHbIe (IIUPPOBHIE)

IPOTPaMMBI Beero|| Konr- || IMpak- o0Opa3oBaTelibHbIC PECyPChI
POJIbHBIC| THYECKHE
paboTsI || paboThI

Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu

1.1|IToBTOpenue u yrayOiaeHnue 3HaHUK || 5 1 bubmuorexa [JOK
OCHOBHBIX pa3JIesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636

1.2|{|OcHoBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [IOK
XUMHYECKHX PEaKIuii https://m.edsoo.ru/7f41a636

1.3||9neKTpoauTHYeCKast TUCCOIUAITUS. 8 1 1 bu6nmoreka [IOK
XUMHUYECKUE PEaKIIUU B PACTBOPaX https://m.edsoo.ru/7f41a636

|I/ITOro 0 pazjaeiy H 17 H

|Pa311e.11 2. HemeTa/lu1bI M UX COeMHEHU A

2.1||O0mas xapakTepucTUKa 4 1 bubnmnoreka HOK
XUMHYCCKHX 3JiIeMeHTOB VIIA- https://m.edsoo.ru/7f41a636
rpymibl. ['anoreHs

2.2||00mas xapakTepucTuKa 6 bubnnorexka HOK
XUMHYECKHX 3JIeMEHTOB VIA- https://m.edsoo.ru/7f41a636
rpymbl. Cepa u e€ CoOeTMHEeHUS

2.3||O0mast xapakTepucTHKa 7 1 bubnuorexa [HOK
XHMHYECKHMX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpymmsl. A3ot, pochop u ux
COCIIMHCHUS

2.4||O0m1as xapakTepucTUKa 8 1 2 bubnmnoreka [HOK
XUMHYECKHX 3J1eMeHTOB [V A- https://m.edsoo.ru/7f41a636
TCPYIIIBL. YTIEPOI U KPEMHUN U UX
COCIIMHEHUS

|I/ITOro 0 pa3ferny H 25 H

|Pa3zle.11 3. MeTaJLi1bl 1 UX COeTUHEHHUS

3.1{|0061mume cBolicTBa METAIIIIOB 4 bu6nuoreka [IOK

https://m.edsoo.ru/7f41a636

3.2||BaxxHeiinme MeTauIbl U UX 16 1 2 bubmmorexa [JOK
COCIIMHCHUS https://m.edsoo.ru/7f41a636

|I/IT0ro 10 paseny H 20 H

|Pa311e.11 4. XuMus M OKpy:Kamouas cpeaa

4.1|BemectBa 1 MaTepuaibl B KU3HU 3 bubnmnorexka HOK
YenoBeKa https://m.edsoo.ru/7f41a636

|I/IT0ro 10 pasJeny H 3 H

PesepBHOE BpeMs 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOBIIO || 68 4 7
I[TPOI'PAMME
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Ne || HanmeHnoBaHu€e pa3iesioB ¥ TEM IPOrPaAMMBI KonnuectBo yacos OnexTpoHHbIe (1IU(POBLIC)
/T Beeroll Kownt- Tpak- 00pazoBaTebHBIE PECYPCHI
POJIbHBIE || THYECKHE
paboThl || paboThI

Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUSI ‘

1.1 Xumus — BaxkHas 00J1aCTh €CTECTBO3HAHUS M| 5 2 bu6nmoreka [IOK
NPAKTHYECKOH JIESITEIbHOCTH YeIOBeKa https://m.edsoo.ru/7f41837c

1.2|BemecTBa 1 XUMUYECKHE PEAKIIUN 15 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢c
|I/IToro o pazaeiy H 20 H ‘
|Pa311e.11 2. BaxkHeiilue mpecTaBUTEIM HEOPTAaHUYECKUX BElIeCTB ‘

2.1||Bo3nyx. Kucnopon. ITonsitue 06 okcugax 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

2.2 |[Bogopoa.IloHsaTne o KUCIOTaX U COJIAX 8 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

2.3|Bona. PactBopsl. [ToHsTHE 00 OCHOBaHUSAX 5 1 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

2.4||OcHOBHBIE KJIaCChl HEOPTAHUIECKUX 11 1 1 bubnmnorexka HOK
COCIMHEHU I https://m.edsoo.ru/7f41837c
Htoro no pazneny H 30 H ‘

Pa3nen 3. [lepuoanueckuii 3axon u Ilepuoauyeckas cucrema xumudeckux iementosn /1. U.
MenpeneeBa. CTpoeHue aToMOB. XUMHUYeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

3.1||[Tepnonnueckwuii 3akon u [lepuoanueckas 7 bu6nmoreka [IOK
cucTeMa XUuMHUecKux anementos J1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
3.2 || Xumuueckas cBsi3b. OKHUCIUTEIHLHO- 8 1 bu6nuoreka [IOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/7f41837c
Hroro no paszneny 15 bu6muoreka [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOI'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHME
9 KUIACC

No Tema ypoka KonnuectBo yacoB Hara DIeKTpOHHBIE IIUPPOBHIC
/1 Beeroll Konr- Ilpak- |[3yueHus 00pa3oBaTeNbHBIE PECYPCH
POJIbHBIC|| TUYECKHE
paboThl | paboThI
1 |[[lepuomnueckuii 3aKOH. bu6mmoreka [JOK
[Mepuoanyeckas cucTeMa XUMHYECKUX https://m.edsoo.ru/00adb59e
snemenToB M. Y. Menaeneena
2 |3aKOHOMEPHOCTH B U3MEHEHHU CBOWCTB bubmmorexa [IOK
XUMHYECKHMX 3JICMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
NIEpUOJIOB
3 ||[Knmaccudukamus u HOMEHKIATypa bubnmoreka [JOK
HEOPraHHYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 || Bugpl XUMHYECKOU CBI3U U TUIIBI bu6mmoreka [JOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 ||[Kontponbhas padota Nel mo teme 1
«[ToBTOpEeHUE U yriryOaeHUE 3HAHUHA
OCHOBHBIX Pa3JIesioB Kypca § Kiiacca»
6 |Kmaccudukamms XuMHUUECKUX PEaKIIHMA bu6mmoreka [JOK
0 pa3JIMYHBIM PU3HAKAM https://m.edsoo.ru/00adbch0
7 |lloHATHE O CKOPOCTU XUMUYECKOU bubnuorexa [JOK
peakuuu. [ToHATHE O TOMOTECHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX
8 |[ToHsATHE O XUMHYECKOM PAaBHOBECHH. bubnnoreka [JOK
®dakTophl, BIUSIIONINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON peaKIfU U MOJI0KEeHNE
XUMHUYECKOTO PABHOBECHUS
9 ||OxucnuTeTEHO-BOCCTAHOBUTEIHHBIE bubnuoteka [JOK
peakuuu https://m.edsoo.ru/00adcade
10 || Teopus 351€KTPOAUTUUECKOMH bub6nuorexa [IOK
nuccorranuu. CHIbHBIC U ClTa0ble https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 |[MoHHBIe ypaBHEHUS peakLuit bu6nuorexa [IOK
https://m.edsoo.ru/00add448
12 | Xumuyeckue CBOMCTBA KUCIOT U bu6nmoreka [JOK
OCHOBaHHIi B CBETE MPECTaBICHUI 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON TUCCOITUAITUI
13 || Xumuueckue cBOMCTBA COJICH B CBETE bu6nmoreka [JOK
IPE/ICTABICHUIN 00 AIICKTPOIUTUUECKON https://m.edsoo.ru/00add8b2
JUCCOLIUAITUT
14 |[[Tonsartue o ruaponuse conen bubnuorexa [IOK
https://m.edsoo.ru/00add9d4
15 ||O600mIeHne U cucTeMaTU3aIys 3HaHUH bubmuorexa [JOK

https://m.edsoo.ru/00addd12
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No Tema ypoka KonnuectBo wacoB Hara DNeKTpOHHBIE IIU(PPOBHIC
/1 Beeroll Konr- Tpak- |A3YHUeHHs 00pa3oBaTeNbHbBIE PECYPCHI
POJIbHBIE| THYECKUE
paboThl | paboThI

16 |[ITpakTuueckas padora Ne 1. «Pemenue 1 1 bubmuorexka [JOK
IKCIIEPUMEHTAIILHBIX 33134 https://m.edsoo.ru/00addbfa

17 |[KonTponwsHas padora Ne2 o Teme 1 1 bubmuorexka [JOK
«DNEKTPONIUTHYECKAS TUCCOHALIHUSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIH B PACTBOPAX)

18 ||O6m1ast xapakTeprucTHKa rajJoreHOB. 1 bubmuoreka [JOK
XUMHUYECKUE CBOMCTBA Ha TPUMEpPE https://m.edsoo.ru/00addfe2
XJiopa

19 |[XnopoBomopon. ComnsiHast KMCIIOTA, 1 bu6mmoreka [JOK
XUMHUYECKHE CBOMCTBA, MOJIyUYCHHE, https://m.edsoo.ru/00ade104
pUMEHEHHE

20 ([IpaxTuueckas padora Ne 2 o reme 1 1 bubnuorexa [JOK
«[Tomy4eHue COSTHOM KUCIOTBI, https://m.edsoo.ru/00ade348
W3y4YEHHUE €€ CBOUCTBY»

21 ||Bpraucienus o ypaBHEHUSAM 1 bubnuorexa [JOK
XUMHYECKMX PEaKIUii, €CIId OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

22 ||O6mas xapaKTepuCcTUKa JIEMEHTOB 1 bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a

23 ||AymoTporHbIe MOAU(PUKAIIUN CEPHI. 1 bubnuotexa [JOK
HaxosaeHre cepbl U €€ COeTUHEHNI B https://m.edsoo.ru/00ade64a
npupoae. XMMUYECKHE CBOKCTBA CEPBI

24 ||CepoBomopon, cTpoenue, puznyeckue u|| 1 bubmmorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25 ||Okcunsl cepbl. CepHasi KUCIIOTA, 1 bub6nuorexa [IOK
(u3ryecKre ¥ XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IpUMEHEeHHe

26 || XuMuYecKre peaKium, JexKaIue B 1 bubnnorexa [JOK
OCHOBE MTPOMBIIIIIEHHOTO CIIOcO0a https://m.edsoo.ru/00adec8a
IIOJIy4EHUS CEPHON KUCIIOTHI.

XUMHUECKOE 3arpsi3HEHUE
OKpY’Karollel cpeibl COeAMHEHUSIMU
cepsl

27 ||Berumcienue MaccoBO# JOJIM BBIXOJa 1 bu6nmoreka [JOK
NPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a

28 ||Obmas xapakTepUCTHKA YIIEMEHTOB 1 bubmmoreka [JOK
VA-rpynnsl. A30T, pacripocTpaHeHHE B https://m.edsoo.ru/00adeea6
npupoe, GU3NIecKre 1 XUMHIECKUE
CBOMCTBA

29 |Ammuak, ero pusudeckue u 1 bu6nmoreka [JOK
XMMHYECKHE CBONCTBA, MOJYyICHUE U https://m.edsoo.ru/00adf004
IpUMEHEeHHe

30 |[[Tpaktrueckas pabora Ne 3 o Teme 1 1 bubmmoreka [JOK

«HonyquI/Ie aMMHaKa, U3yuCHHUC €T0

https://m.edsoo.ru/00adf180
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No Tema ypoka KonnuectBo wacoB Hara DNeKTpOHHBIE IIU(PPOBHIC
/1 Beeroll Konr- Tpak- |A3YHUeHHs 00pa3oBaTeNbHbBIE PECYPCHI
POJIbHBIE| THYECKUE
paboThl | paboThI
HCBOﬁCTB» H ‘ H

31 ||A3oTHas kucioTa, e€ pusnuecKue u 1 bubmmoreka [IOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306

32 |[Ucrionb30BaHUE HUTPATOB M COJICH 1 bubmuorexka [JOK
AMMOHHUS B KAYECTBE MUHEPAIIbHBIX https://m.edsoo.ru/00adf518
ynoopeHui. XuMHUYECKOe 3arpsi3HeHHE
OKpYKaroIIEH Cpelibl COETUHEHUSIMU
azora

33 || Docdop. Oxcua pochopa (V) u 1 bubnuorexka [JOK
dochopnas kucinora, pusHUecKue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MTOJyYCHHE

34 |[Acnonp3oBanue Gocharor B KauecTBe 1 bubnmoreka [JOK
MHHEPATbHBIX YI00pEHHIA. https://m.edsoo.ru/00adfc20
3arpsi3HeHUE NPUPOTHON CPEeIbl
dbocharamu

35 ||[Yraepon, pacripocTpaHeHnue B pupoze, | 1 bubnnoreka [JOK
(pu3ryeckre 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c

36 ||Oxcuapl yriepona, ux (hU3MIeCKHe U 1 bubnmoreka [JOK
XUMHYECKHE CBOMCTBA. DKOJIOTHIECKUE https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV)

37 ||YrombHas kuciaoTa U €€ coln 1 bubnuotexa [JOK

https://m.edsoo.ru/00ae006¢

38 |[IpaxkTuueckas padora Ne 4 o teme 1 1 bub6nuorexa [IOK
"TlonyueHne YriaeKucaoro rasa. https://m.edsoo.ru/00ae027e
KauecTBennas peakius Ha kKapOoHaT-
noH"

39 |[[TepBoHaYaIBHBIC TIOHSITHS 00 1 bubnuorexa [JOK
OpPraHUYeCKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriiepoaa

40 |[KpemHHMii 1 ero coeMHEHUs 1 bub6nuorexa [IOK

https://m.edsoo.ru/00ae080a

41 |IIpaxktnueckas padota Ne 5. Pemienue 1 1 bubnnorexa [JOK
IKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe https://m.edsoo.ru/00ae0bf2
«BaxkHenme HeMeTaulbl U UX
COEMHEHUS

42 |KonTposbHas pabota Ne3 o Teme 1 1 bubnuorexa [IOK
«BakuHeiinme HeMeTaTbl U UX https://m.edsoo.ru/00ae0e18
COCMHEHUS

43 ||O0mas XxapakTeprUCTUKAa XUMUYECKUX 1 bubnuorexa [IOK
3JIEMEHTOB — METAJLJIOB. https://m.edsoo.ru/00ae103e
Mertannudeckast CBsI3b U
MeTaJuTn4ecKast KpUCTaTnIecKast
pemérka. Pu3n4ecKre CBOMCTBA
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No Tema ypoka KonnuectBo wacoB Hara DNeKTpOHHBIE IIU(PPOBHIC
/1 Beeroll Konr- Tpak- |A3YHUeHHs 00pa3oBaTeNbHbBIE PECYPCHI
POJIbHBIC|| TUYECKHE
paboThl | paboThI

| |merannon L | |

44 | XuMHYeCcKHUEe CBOMCTBA METAJLIOB. 1 bubmuoreka [JOK
DJIEKTPOXUMHUCCKUI Psijl HAPSKEHUI https://m.edso0.ru/00ae1156
METAJIJIOB

45 ||O6mue ciocoObl MoTydeHus MeTauioB. | 1 bubnmoreka [JOK
CruiaBbl. BeauciieHust o ypaBHEHUSAM https://m.edso0.ru/00ae1156
XUMHUYECKHUX PEAKIIHiA, €CJIU OJIUH U3
PEareHTOB COMCPKUT MIPHUMECH

46 ||[TonsaTHE O KOPPO3UH METAJLIOB 1 bubnuorexka [JOK

https://m.edsoo.ru/00ae1278

47 ||IlemoyHbICc METAJIIBI 1 bu6mmoreka [JOK

https://m.edsoo.ru/00ae14b2

48 ||Oxcuapl ¥ THIPOKCHIBI HATpUs U Kamust|| 1 bubnuorexa [JOK

https://m.edsoo.ru/00ae14b2

49 |[IlemoyHO3eMENbHBIC METAILIbI — 1 bubmuorexa [JOK
KaJIbIIMH U MarHUH https://m.edsoo.ru/00ae15e8

50 ||Baxkueiinme coequHEHUS KaIbIU 1 bu6mmoreka [JOK

https://m.edsoo.ru/00ae15e8

|5l ‘O606HI€HI/I€ U CHCTEMAaTHU3alUs 3HAHUN H H H H

52 | XKécTKOoCTh BOJIBI M CIIOCOOBI €& bu6mmoreka [IOK
yCTpaHEeHHUs https://m.edso0.ru/00ae1886

53 |[[Ipaktrueckas pabora Ne 6 o Teme 1 1 bubnuotexa [JOK
"YKEcTKOCTh BOJIBI U METOBI €6 https://m.edsoo.ru/00aelae8
ycTpaHeHus"

54 || AmoMuHMI 1 bubnuotexa [JOK

https://m.edsoo.ru/00aelc64

55 ||AM¢oTepHbIe CBOMCTBA OKCHIA U 1 bub6nuorexa [IOK
THPOKCHIA https://m.edsoo.ru/00aelc64

56 | ’Kene3o 1 bu6mmoreka [JOK

https://m.edsoo.ru/00ae1d86

57 ||OKcuabl, THAPOKCUIBI U COJIM JKEeJe3a 1 bubnuorexa [JOK
(IT) m xene3a (I1I) https://m.edsoo.ru/00ae35e6

|58 ‘O606H.I€HI/IC M CUCTEMATHU3AINs 3HAHUHA H 1 H H H

59 |[IpakTuueckas padora Ne 7. Pemenue 1 1 bub6nuorexa [IOK
IKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME https://m.edsoo.ru/00ae3de8
«BaxkHenmme MeTalibl U UX
COCTUHEHUS)

60 ||Bbruncienus mo ypaBHEHUSAM 1 bubmuorexa [IOK
XUMHYCCKUX PEAKIUi, eCIIi OJIUH U3 https://m.edso0.ru/00ae1750
peareHToB JIaH B U30BITKE UITN
COJICPKUT pUMeCH. Beraucienus
MacCOBOH JOJIH BBIXOJIa MPOAYKTA
peaKIuu
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I[TPOTPAMME

No Tema ypoka KonnuectBo wacoB Hara DNeKTpOHHBIE IIU(PPOBHIC
n/m Beeroll Konr- Tpak- |A3YHUeHHs 00pa3oBaTeNbHbIE PECYPCHI
POJIbHBIC|| TUYECKHE
paboThl | paboThI
|61 ”O606H_IGHI/IC M CUCTEMaTHU3aLMs 3HAHUI ‘ ‘ ‘ ‘
62 |[KontponbsHas pabora Ned o teme 1
«Baxneime MeTaJlIbl U UX
COCTUHEHUS
63 ||[BemectBa u maTepuanibl B 1 bubnmoreka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 | XuMuueckoe 3arps3HeHUE 1 bubmuoreka [JOK
OKpYXKaloIIel CpeJibl https://m.edsoo.ru/00ae4270
65 ||Ponp xumMuwm B perieHun 1 bubmuoreka [JOK
IKOJIOTUIECKUX TPOOIIeM https://m.edsoo.ru/00ae4270
66 ||Pe3epBHBI ypok. O000mEHNE 1 1 bubnmoreka [JOK
CHCTEeMaTH3alKs 3HAHUHA https://m.edsoo.ru/00ae0d0a
67 ||[Pe3epBHbIii ypok. O0001IEHUE U 1 bu6mmoreka [JOK
CHCTEMaTH3aIlHs 3HAHHUI https://m.edsoo.ru/00adb33c
68 ||Pe3epBHbIii ypok. O0001IEHUE U 1 bu6mmoreka [JOK
CHCTEMaTH3aIlHs 3HAHHUI https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 68 4 7



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

Xumus. 9 kimace: yueb. mis obmeo0pazoBarenbHbix yupexacauii / O.C. ['abpuensH. - 3-¢ u3n.,
ctpeotutl. - M.: [Ipoda, 2022. - 286 c.

Xumus. kiacc: yuae0. ams obnieoopazoBarenbHbIX yupexaenuii / O.C. ['abpuensH. - 3-e u3/1., CTpeoTHII.
- M.: [Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
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O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakosa u 1p. - M.: [Ipoda, 2022. nanusie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
Beemutenannsiehttp://www.chemnet.ru ['azeta « Xumusi» u caidt s yaurtens «5 uay Ha ypoK XUMHUN
http://him.1september.ru Enunas komnekus LIOP: [Ipeamernas komuiekuus «XuMusi»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbBIC IKCTIEPUMEHTBI: XHUMHUSI.
Komnexmus Poccuiickoro o01ieo6pa3zoBareinbHOT0 nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumnuaa mKoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckast XuMusi: SJIEKTPOHHBIN YIEOHUK TSl CPETHEHN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YUEOHUK

http://www hemi.nsu.ru OTKpBITBIN KoJUTeK: XUMHUS

http://www.chemistry.ru JlucTaHIIMOHHAs OJTUMITHAA [0 XUMHHU: TEIEKOMMYHHUKAIIMOHHBIH
o0pa30BaTeIbHBIN MPOEKT
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