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IMHOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSl COCTABJICHA Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMBbl
OCHOBHOTO 00miero obpaszopanus, npenacraBieHHBIX B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanbHOit pabodeil mporpaMMbl BOCHUTAHUS U C YYETOM KOHIICTIIMU TPETIOIaBaHUS
y4eOHOTO mpeaMeTa « XUMus» B 00pa3oBaTeNIbHbIX opraHu3aiusiax Poccuiickoit Oenepanuu.

[Iporpamma mo xumuu Ja€T MPEACTABICHHE O IENAX, OOIIeH CTpareruu OOydeHHs,
BOCIIUTAHUSA W Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO TpeaMeTa, YCTAaHABIMBACT
o0s13aTeNTbHOE TIPEIMETHOE COMEPIKaHME, MPEAYCMaTPUBACT PACTIPEACIICHHE €ro Mo KiaccaM
U CTPYKTYpUpOBaHHE [0 pa3denaM M TeMaM [porpaMMmbl [0 XHUMHH, OIPEIAEIsSeT
KOJIMYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU COJIEPKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATEIbHOCTh M3YyUYCHHUS] XUMUU C YYETOM MEKIPEIMETHBIX M BHYTPHUIPEIMETHBIX
CBSI3€H, JIOTUKH Y4EOHOTO MPOIIeCCca, BO3PACTHBIX 0COOCHHOCTEHW 00yUaronuXcs, Onpenesnser
BO3MOXXHOCTH TPEAMETA JId peaju3aluu TpeOOBaHMI K pe3yibraraM OCBOEHUS OCHOBHOM
o0pa30BaTeIbHON NPOTpaMMbl Ha YpPOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs, a TaKxke
TpeOOBaHMII K pe3ylbTaTaM OOy4YeHHS XUMUW Ha YPOBHE IIeJieH WM3Y4YeHUs TMpeaMeTa U
OCHOBHBIX BHUJIOB Y4Y€OHO-IIO3HABATEJILHOW JIESITEJIHLHOCTH OOYyYarollerocsi Mo OCBOCHUIO
y4eOHOTO COAEPKAHUS.

3HaHWE XUMHH CITY)KHT OCHOBOU Uisi (POPMUPOBAHUS MUPOBO33PEHHUS O0YyUarOMIeTrocs,
€ro Npe/ICTaBICHUN O MaTepUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMBIE
XUMUEH TPEJCTaBICHUSI O B3aWMOIPEBPAIICHUSX SHEPrUd U 00 SBOJIOIMU BEIIECTB B
IpUPOZE, O MYyTAX PElICHUs TI00ATBHBIX MPOOJIEM YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA —
CBIPbEBOM, HHEPreTUYECKOW, MHUIIEBOM UM JKOJIOTMYECKOW O0€30MacHOCTH, MpodieM
3IpaBOOXPAHEHHUS.

N3yuenue xumun:

CIIOCOOCTBYET pealu3ali BO3MOXKHOCTEH Il caMOpa3BUTUS U (HOPMUPOBAHUS
KYJIETYpPbl TUYHOCTH, €€ 00111el U PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OpPMUPOBAHUE MBIIUJICHUS U TBOPYECKUX CIIOCOOHOCTEM
00y4Jaronuxcsi, HABHIKOB UX CAMOCTOATEIIbHOW YUeOHOM JAesATebHOCTH, SKCIIEPUMEHTAIbHBIX
U HCCJIEIOBATENIbCKUX YMEHHM, HEOOXOIHUMBIX KaK B TOBCEAHEBHOW KU3HM, TaK U B
podeCCUOHAIBHOU JIESITEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IVISila HA €AMHCTBO TIPUPOABI U 4YEJIOBEKA, SBISETCS OTBETCTBEHHBIM J3TarlioM B
(GbOpMUPOBAHUY €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yYaroluXCs;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOIO OTHOIICHHUS K €CTECTBEHHO-HAyUYHBIM
3HaHUSM, K TOPUPOJC, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ B JKOJOTMYECKOE OOpa3oBaHUE
00y4Jarouuxcs.

JlaHHbIe HarpaBieHUs B OOyYEHUU XUMHUU 00ECIEUMBAIOTCS CIEM(PUKON CONepKaHUS
y4eOHOro TpeaMeTa, KOTOPBIM SIBISETCS MEeAaroru4eckd aganTHPOBAHHBIM OTpaKeHUEM
0a30BOI1 HAyKU XMMHUH Ha ONPEECIEHHOM dTane e€ pa3BUTHU.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIETr0 00Opa30BaHUsI OPUEHTUPOBAH HA OCBOCHUE
00y4aroIMMHCS CUCTEMbI MIEPBOHAYATILHBIX TTOHATUN XUMUM, OCHOB HEOPTaHUUECKOM XUMHUHU
Y HEKOTOPBIX OTACIBHBIX 3HAUUMbIX MOHSATUN OPTaHUYECKON XUMUMU.

CtpyKTypa coaepkaHus MPOTpaMMbI 110 XUMHUH C(POPMHPOBAHA HA OCHOBE CUCTEMHOIO
nonxoaa kK e€ uzydeHuto. CopepkaHue CKIIAIbIBACTCS U3 CUCTEMbI MOHITUH O XUMHUUYECKOM
AJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYecKoW peakiuu. O0e 3TU CUCTEMBI
CTPYKTYPHO OPTaHM30BaHbI MO MPHUHIIMITY MOCIEI0BATEILHOTO Pa3BUTHUSI 3HAHUN HA OCHOBE
TEOPETUUYECKUX MPEICTABICHUI Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUM;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3U;

— IIpeJICTaBICHUHN 00 ANEKTPOIUTHUECKON AUCCOLMALIMU BEIIECTB B PACTBOpaX.

Teopernueckue 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE IMIIMPUYECKU IOJIYYEHHBIX H
OCMBICIICHHBIX (aKTOB, PAa3BUBAIOTCS MOCIENOBATEIbHO OT OAHOTO YPOBHS K JIpyromy,



BBITIONHSSL (PYHKIIMKM OOBSICHEHUSI U MTPOTHO3WPOBAHMS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
IIPAKTUYECKOTO IPUMEHEHUS U TTOJIyYEHUS U3y4aEMBbIX BEILIECTB.

OcBoeHuEe MpOrpaMMbl N0 XUMHUHM CHOCOOCTBYET (POPMHUPOBAHMUIO MPEICTABICHUS O
XMMHMYECKON COCTABJISIOLICH HAyYHOM KapTUHBI MHUpPA B JIOTUKE €€ CHUCTEMHOW IMPUPOIBI,
LIEHHOCTHOI'O OTHOIIEHUs K HAay4YHOMY 3HAHUIO U METOAAaM MO3HAaHUsA B Hayke. M3ydeHue
XUMHUHU TIPOUCXOANUT C TPHUBJICYCHUEM 3HAHWI U3 paHEe M3YyUYCHHBIX YUEOHBIX IMPEIMETOB:
«Oxkpyxatomui Mup», «buonorud. 5—7 knacce» 1 «duzuka. 7 Kiacey.

[Tpn m3ydyeHnu XUMUU MPOUCXOAUT (GOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOW HAyKU
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKON JEATEIHLHOCTH YeJIOBEKa U KaK
OJTHOTO W3 KOMIIOHEHTOB MHPOBOHM KyIBTyphl. 3ajada ydeOHOTO MpeaMeTa COCTOUT B
(GbOpMHUPOBAHUN CUCTEMBI XUMHYCCKUX 3HAHUN — Ba)KHEHUITHUX (haKTOB, IMMOHSATHMA, 3aKOHOB U
TEOPETUUECKUX TIOJIOKEHUH, JTOCTYMHBIX OOOOIIECHUIT MHUPOBO33PEHUYECKOTO XapakTepa,
S3bIKa HAayKH, B TPUOOINCHUH K HAYYHBIM METOAAM IO3HAHUS TPH W3YYCHHH BEIIECTB U
XUMUYECKUX peakiii, B (OPMUPOBAHUU U PA3BUTHUU TO3HABATCIbHBIX YMEHUH U WX
NPUMEHEHUH B Yy4eOHO-TIO3HABAaTEIIbHOW W y4eOHO-HCCIIEOBATENLCKON JCSTEIBHOCTH,
OCBOEHUU TPABWII 0€30MACHOTO OOPAICHHS C BEIIECTBAMH B TTOBCETHEBHOM KU3HHU.

[Ipu mM3ydeHNN XMMHUM HAa YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUSI BAXKHOE 3HAYCHUE
npuoOpenu Takue 1eiu, Kak:

—  (dopMmupoBaHWE  WHTEJUICKTYalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMO00pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIIbHOMY MPUHSATUIO PEIICHUM, CIIOCOOHOMN
aJanTHPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBHUSIM JKU3HU;

— HaNpaBIICHHOCTh OOY4YEHHUS Ha CHCTEMAaTHYECKOE MPHOOIICHHE OOYYaIOmUXCs K
CaMOCTOSITEJIBHOM  IMO3HABAaTENIbHOM  JEATENbHOCTH, HAyYHBIM METOAAM  IIO3HAHMS,
GbOpMUPYIOIINM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;

— oOecrieyeHue yCJIOBUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYyYarOIMMUCS OIbITa
pa3zHOOOpa3HON AESATETbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIETEHIIU ), UMEIOITUX YHUBEPCAIbHOE 3HAUCHUE JIJIs1 PA3JIMUHBIX BUJOB JEATEIbHOCTH;

— (opmupoBaHue 001IeH PYHKIIMOHAIBHOM U €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH, B
TOM YHCJIE YMEHUW OOBACHATH W OIICHUBATH SIBICHHUS OKPYXAIOIIETO MHUpPA, HUCHOIb3Ys
3HAHUS U OIBIT, MOJTYYEHHBIE MTPU U3YUYEHUHU XUMUU, TPUMEHATh UX NPU PEIICHUH POOJieM B
NIOBCETHEBHOW KU3HU U TPYAOBOM AEATEIBbHOCTH;

— (dopmupoBaHue y OOy4YarOUIUXCS TYMAHUCTUYECKUX OTHOIICHUW, TOHUMAHUS
LEHHOCTH XUMUYECKUX 3HAHUM JJ1s1 BBIPAOOTKH KOJOTHUECKU 1EIECO00Pa3HOT0O MOBEACHUS
B OBITY M TPYIOBOM JIESITEIHHOCTH B ILIEJISIX COXPAHEHUSI CBOETO 3J0POBbSI U OKPY>KarOIIeH
IPUPOAHOU CPEJIBI;

— pa3BUTHE MOTHUBAIMM K OOYy4YEHUIO, CIHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHHMsSI OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HAMIPABIECHHOCTH JaJIbHEHIIIET0 00yYeHHUS.

OO011ee uncio 4acoB, OTBEAEHHBIX ISl U3YUYEHUS XUMUU Ha YPOBHE OCHOBHOIO OOIIETO
obOpaszoBanus, cocraniseT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B Hellel0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEINIO).

Coaep:xanue 00yyeHust
9 KIIACC

BemecTBo U XMMHYECKAsl peaKUMs

[Tepuonnueckuit 3akoH. llepuommueckas cucrema XUMHYECKUX diemeHToB J[. .
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB XUMHUYECKHX
3JIEMEHTOB TEPBBIX TPEX MEPHUOJIOB, KalUsl, KAJIbIUs U UX COCAUHEHHH B COOTBETCTBUU C
MOJIOKEHHEM 3JIEMEHTOB B [lepnoanieckoi CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHUJIbI XUMHUYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTBb CBOWCTB BEILECTBA OT TUIIA KPUCTAJIMYECKON PEIIETKU U BUIAA XUMHUUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEUIECTB. XHMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIacCAM HEOPTaHMYECKUX COENUHEHU, TE€HETUYECKas
CBSA3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuss XMMHUUECKHUX peakuil MO pPa3iuYHbIM TpHU3HAKaM (M0 YHUCIY U
COCTaBy YYACTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo H3MEHEHHIO



CTEeNEeHEN OKUCIICHUSI XMMUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, 0 YYaCTHIO KaTaJlu3aropa).
DK30- U SHAOTEPMHUYECKUE PEAKIINH, TEPMOXUMUYECKHAE YPABHEHUS.

[Tonsitue o ckopoctu xumudeckon peakiuu. [lonsTre 06 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKHUX peakiusax. [IoHATHE O rOMOreHHBIX M Te€TepOreHHbIX peakuusax. [lonsarne o
karanu3e. lloHATHE O XMMHMYECKOM paBHOBECHM. PakKTOpbl, BIUSIOIIME HA CKOPOCTh
XUMHUYECKOW PEAKIMH U MOJIOKEHUE XUMHUYECKOTO PaBHOBECHS.

OKHCIAUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIMH, 3JICKTPOHHBIM OajdaHC OKHUCIUTENIbHO-
BOCCTAHOBUTEIBHOU peakiuu. CoCcTaBIeHNE YPAaBHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/IA ANEKTPOHHOTO OajiaHca.

Teopus 3NEKTPONUTUUECKON JUCCOLMALINK. DIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTuoHsl,
aHUOHBI. MeXaHN3M NIHCCOLUMALMH BEIIECTB C PA3JMYHBIMU BUIAMU XUMHUYECKOU CBS3U.
Crenens qucconuanun. CUIbHBIE U CIA0bIE JIEKTPOIUTHI.

Peaxiun nonHoro ooMeHa. YCnoBusl MPOTEKAHUSI peaKIuii HOHHOTO 0OMEHa, TIOJTHBIE U
COKpalI€HHbIE MOHHBIE YpaBHEHUS peakiuil. CBOWCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE
IPEACTaBICHUN 00 SJEKTPOIUTHYCCKON nucconmanuu. KauecTBEHHBIE peaklMd Ha HOHBI.
[TonsATHE O THIPOIN3E COJICH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C MOJAEJISIMH KPUCTAUNIMYECKUX PEHIETOK HEOPraHUYECKHUX BEIIECTB —
METAJUIOB M HEMETauioB (rpadura W aiMasa), CIOKHBIX BEHIECTB (XJIOpHAA HATpus),
UCCJIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHYECKOM pEaKIMH OT BO3AECUCTBUS Pa3iWyHBIX
(dakTOpOB,  HWCCIIEOBaHUE  AJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLIMALIMM KUCTIOT, MIEJI04Yel U cojed (BO3MOKHO HMCIIOJIb30BAHHME BUIEO MaTepuajoB),
OPOBEJICHUE OIBITOB, WIIIOCTPUPYIOIINUX MPU3HAKU MPOTEKaHUS PEAKIM MOHHOIO OOMEHa
(oOpa3oBaHMe OcCajKa, BbIAEICHUE ra3a, 0Opa30BaHHE BOJIbI), OIBITOB, WIIOCTPUPYIOLIUX
OPUMEPBl OKUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX peakUuid (TOpEeHHE, PEeaKIMH pa3IoKEHUs,
COEIMHEHHUS), PACIIO3HABAHME HEOPraHWYEeCKHX BEIIECTB C IIOMOLIbI0 Kaue€CTBEHHBIX
peakluii Ha MOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanibl M MX COeIMHEHUA

OO6mias xapakrepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTEpHbIE
creneHu okucieHus. CrpoeHue U (PU3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XHUMHUYECKHE CBOMCTBA Ha NpHUMeEpe xJyopa (B3auMOJEHUCTBHE C METalllaMH, HEMETaJUIAMH,
miesioyamu).  XjopoBojgopoa. ConsHas KHCIIOTa, XHMHYECKHME CBOMCTBA, IOJy4YEHHE,
npuMeHeHue. JleMcTBHE XJIopa M XJOPOBOAOPOJAa HAa OPraHM3M 4YelnoBeka. BaxHenmme
XJIOPUJIBI U UX HAXOXKJIEHUE B IPUPOJIE.

O6mias xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHne U (PU3ndYecKre CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOPOZIa U Cephl. AJTIOTPONHbIE MOU(PHUKAIUN KUCTOPOIa U cepbl. XUMHUYECKUE CBOMCTBA
cepsl. CepoBoiopoa, CTpoeHHe, PU3NYECKHE U XUMUYECKHE CcBOMcTBa. OKCHABI CEphbl Kak
pEeICTABUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCio0Ta, (PU3NYEeCKUEe U XMMHYECKUE CBOMCTBA
(oOmMe Kak MpeAcTaBUTENs Kiacca KHUCIOT U crneruduueckue). XUMHUECKUE pEeaKiuH,
JeXalllie B OCHOBE MPOMBIIUIEHHOTO CIOc0o0a MOJIy4eHHs] CepHOM KuciaoThl. [IpuMenenue
cepHoi KHCIOThl. COJM CEpHOM KHCIOTHI, KAYECTBEHHAs peaklus Ha Ccyabdar-uoH.
Haxoxnenue cepbl u €€ coequHeHu B Ipupoae. XUMHUECKOE 3arpsi3HEHUE OKPYKaAIOLIEH
Cpellbl COEOUHEHUSIMU cepbl (KUCIOTHBIE AOXKIM, 3arpsi3HEHHE BO3yXa M BOHOEMOB),
crocoObl €ro MPeOTBPAILECHUS.

OO6mias xapakrepucTuka 3yieMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTENEHH OKHCIEHUA. A30T, pacnpocCTpaHEHUE B Mpuponae, (usmveckue u
XUMHu4eckue cBoiicTBa. KpyroBopor azora B mpupoae. AMMUAK, ero (uU3UUecKue u
XUMHUYECKHE CBOMCTBA, MOJydyeHHe W npuMmeHeHue. Coiau aMMOHHS, UX (QU3NYECKHE U
XMMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHasi peakiusi Ha MOHbl aMMOHMS. A30THas
KHUCIIOTa, €€ MoJydeHue, (pu3nyeckre U XMMHYECKUEe CBOMCTBA (00IIME Kak MpeCTaBUTENS
KJlacca KucjoT u crneurdduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B KaueCTBE
MUHEPAIBbHBIX YIOOpeHU. XUMUYECKOE 3arps3HeHUe OKpY>KaloIleld Cpelbl COSAMHEHUSIMU
azoTa (KHUCIOTHBIE JIOXKIHM, 3arps3HEHUE BO3AyXa, MOYBbI U BOMOEMOB). Docdop,
amoTpornueie  Moaudukanuu Qocdopa, uzmyeckue U XUMUYECKHe cBoicTBa. OKcHI



dochopa (V) u dochopHas kuciora, GU3MIECKHE U XUMUUYSCKHE CBONCTBA, MOJIyYCHHE.
Hcnonb3oBanue GpocharoB B Ka4eCTBE MUHEPAIBHBIX YIOOPEHHUIA.

O6mias xapakrepuctuka 37MeMeHTOB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTEepHbIE  CTENEHU  OKHUCJICHUS. VYrepon, aJUTOTPONIHBIE  MOAW(UKAIINY,
pacnpocTpaHeHHWe B TNpuUpoae, (PUIMUECKUEe U XUMHUYECKHE CBOMCTBa. AjacopOuus.
KpyroBopor ymiepona B mpupoxne. Okcuibl ymiepoaa, UX (U3NYECKHE U XUMHUYECKHE
CBOWCTBa, JCHCTBUE HAa MUBbIC OPraHU3MBbI, MOJYYEHHE W NPUMEHEHHE. JKOJIOTMYECKHUE
npobnembl, cBA3aHHbIE ¢ okcuaoMm ymiepona (IV), rumoreza mio0aabHOrO MOTETJICHUS
KJIUMaTa, TapHUKOBBIN 2 (heKT. YroapHas KUCIOTa U €€ CONU, X PU3NIECKUE U XUMHUUECKUE
CBONMCTBa, TONy4YeHMEe © TpuMeHeHHe. KadecTBeHHass peakius Ha KapOOHAT-WOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TIPOMBIIUIEHHOCTH U CEITLCKOM XO3SHCTBE.

[TepBoHaYaIbHBIC TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSNMHEHUSX YIIepoaa
(MeTaH, 3TaH, STWUJIEH, AallETWJIEH, ATaHOJ, IJIUUEPUH, YKCycHas kuciora). [Ipupoansie
UCTOYHUKU YTIEBOAOPONOB (Yrojb, MPUPOIHBIA Ta3, HE(PTH), MPOAYKTHl UX MepepadboTKu
(OeH3WH), UX PO B OBITY W MPOMBINUICHHOCTH. [lOHSATHE O OHOJIOTHYECKH BaKHBIX
BEIIECTBAaX: JKUpax, Oelkax, yrieBoJaXx — M MX pOJU B JKU3HM ueJOBeKa. MarepuaibHOe
€IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTMHEHHI.

Kpemnunii, ero Qusnyeckne W XUMHYECKHUE CBOMCTBA, TMOJYyYCHHWE W TMPUMCHCHHE.
Coenunenus kpemaus B mpupone. OOmme mpencrasieHus o0 okcume kpemaus (IV) u
KpeMHHEeBOM kuciore. CHIMKaThl, WX HCHOJIb30BAaHUE B OBITY, B IPOMBIIIJIECHHOCTH.
Baxneiiliue CTpOUTENbHBIE MaTepUalbl: KEpaMHUKa, CTEKIIO, LIEMEHT, OETOH, *el1e300€TOH.
[IpoGrembl 6€30MaCHOTO HKCIMOIB30BAaHUS CTPOUTENBHBIX MaTepUajoB B IOBCEIHEBHOM
KU3ZHU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3llOoB HEOPraHMYECKUX BEIIECTB, CBONCTB COJISHOW KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX pPEaKLHMi Ha XJIOPUA-UOHBI W HAOIIOAEHHE MPU3HAKOB HX
IIPOTEKAHIs], OIBITH, OTPaXKAarOIINe (U3MICCKUEe U XUMHUYCCKUE CBOWCTBA TaJOrCHOB U UX
COEIMHEHUN (BOBMO)KHO UCIIOJIb30BAHUE BHUIEOMATEPUATIOB), O3HAKOMIIEHHE C OOpa3laMu
XJIOPUJO0B (TajJOreHUI0B), O3HAKOMIIEHHE ¢ 00pa3iiaMu Cephl U €€ COeTMHEHUSIMU (BO3MOKHO
UCIIOJIb30BAaHWE BHUJIEOMATEpHUaoB), HAOMIOICHUE TMpoliecca OOyIIIMBaHMS caxapa Ioj
JNEUCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHCIJIOTBI, HW3YYEHUE XUMHUYECKUX CBOWCTB
pa30aBIE€HHON CEpHOM KHUCIOTHI, MPOBEACHHE KAYECTBEHHOM pEakuuu Ha Cylb(ar-uoH U
HaAOJI0ZIEHUE MPU3HAaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PM3MUYECKMMU CBOMCTBaAMH a30Ta,
dbocdopa m ux coeauHEeHHM (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEpPHUAIOB), oOpa3lamMu
a30THBIX U (QochopHBIX ynoOpeHuii, mosyyeHue, coOupaHue, pacrno3HaBaHUE U H3yUYCHHE
CBOMCTB aMMMaKa, IPOBEJCHUE KAYECTBEHHBIX PEAKUMH Ha MOH aMMOHHUA U (ocdar-uoH u
U3y4YEHUE IPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJECUCTBUE KOHLUEHTPUPOBAHHOM a30THOM
KHUCIIOTBl C MEJbI0 (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEpUaAIOB), H3y4YEHHE MOJEeH
KPUCTAJUIMYECKUX PpEETOK anmasza, rpadura, (ysuiepeHa, O3HAKOMJIEHHE C MPOLECcCOM
a7copOIMKU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa,
NoJTy4YeHHe, COOMpaHue, paclio3HaBaHUE U U3yUYEHHUE CBOWCTB YIIEKHUCIIOTO ra3a, IPOBEICHUE
KaueCTBEHHBIX pEaklMili Ha KapOOHarT M CHJIMKAT-MOHBl W HW3Yy4YEHHE MPU3HAKOB HX
NPOTEKaHUs, O3HAKOMIICHHE C MPOAYKUMEH CHIMKATHOM MPOMBIILIEHHOCTH, PpELICHHE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BaxkHeillne HeMeTaJlJIbl U UX COSIMHEHUSD.

MeTtanibl M MX COeIMHEHUS

OO6mias xapakTepUCTHKa XUMHUYECKHX OJJIEMEHTOB — METaJUIOB Ha OCHOBAHUM HX
nonokeHust B llepuonnueckont cucreme xumuueckux saemeHTtoB J[. M. MenpeneeBa u
ctpoeHust aroMoB. CrTpoeHwe MeTaioB. Meraminyeckass CBS3b M MeTajulMuecKas
KpUCTAJUTNYECKAs PEMIETKA. DIEKTPOXUMUYECKUI Psii HANIPSHKEHU MeTauioB. dusnyeckue
U XUMHYECKHe cBoicTBa MetayyioB. OOmue cnocoObl moiyyeHust metamioB. [loHstue o
KOPPO3UHU METANIOB, OCHOBHBIE CIIOCOOBI 3alIMThl UX OT Koppo3uu. CruiaBel (CTalb, YYT'yH,
JIOpATIOMUHUN, OpOH3a) U UX PUMEHEHUE B ObITY U IPOMBIIIJIEHHOCTH.

[I{enounble MeTaIUTBL: TOJIOXKEHUE B [lepronnueckoil cucTeMe XUMUYECKUX JIEMEHTOB
J. N. MenneneeBa, CTpO€HHE HMX AarOMOB, HaxOXJIeHHE B mnpupoae. DPuznveckue u
XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpusi W Kanus). OKCUAbl U THAPOKCUIBI HATPUS U
kanus. [IpyuMeHeHre menouyHbIX METAIIOB U UX COCTMHEHU .



[IlemouHO3EMEINIBHBIE METAUIBI MAarHUKA W KajdblUMK: nosiokeHue B Ilepuommueckon
cucreMe xumuueckux aneMeHtoB [[. 1I. MenaeneeBa, CTpoeHHEe UX aTOMOB, HaXO0XKJICHUE B
npupoge. PU3NUECKHE W XUMHYECKHE CBOWCTBA MarHus W Kajaplus. Baxueunmue
COCIMHEHUS Kajblusi (OKCHA, TUAPOKCHUI, coin). JKECTKOCT, BOIBI W CIOCOOBI €&
YCTpPaHEHUS.

AmmomuHui: nonoxkenue B llepuonnueckoid cucreme xuMuueckux snemeHTtoB [l. .
MenpneneeBa, CTpOEHHE aroma, HaxOXICHUE B Ipupone. PU3MYECKHE U XUMHUYECKHE
CBOMCTBA antoMuHuUs. AM(DOTEpHBIE CBOMCTBA OKCUIA U TUAPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuoguueckor cucreMe XuUMHYECKHX 3yeMeHToB JI. M.
MenneneeBa, CTpOEHHE aroma, HaxOXIAeHHE B Ipupoac. DPU3MYECKHE U XUMHUYECKHE
cBoricTBa kenesza. Oxcuabl, Tuapokcuabl u conu xenesa (II) m xemeza (III), ux cocras,
CBOWCTBA U MOJIyYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C O00OpaslaMy METaJUIOB M CIUIaBOB, MX (U3MUECKUMHU CBOMCTBAMH,
U3y4YEHUE PE3YJIBTAaTOB KOPPO3UU METAILIOB (BO3MOXKHO HCMOJIB30BAHUE BUACOMATEPUAIIOB),
0COOCHHOCTEH B3aUMOJCHCTBUSA OKCHJA Kalbllsi W HATpusi C BOAOW (BO3MOXKHO
UCIIOJIb30BAHUE BUACOMATEpUANIOB), HUCCJIECAOBAHUE CBOMCTB MKECTKOW BOABI, IIpoliecca
TOpPEHHUs XKeje3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BAaHHE BHUIEOMATEpUANIOB), MPU3HAKOB
MPOTEKAHUsI KAUECTBEHHBIX PEAKIM HA MOHBI: MarHUs, KaJblIMsl, aTIOMUHUS, [IMHKA, JKeJe3a
(II) u xxene3a (III), meau (1), HabnroneHre n omMcaHue MPOIECCOB OKPAINTUBAHUS TUIAMEHU
MOHAMU HATpUs, Kalusg ¢ Kajublusg (BO3MOXHO HCIOJIb30BAaHUE BHUIACOMATEPUAIIOB),
uccienoBanue aM()OTEPHBIX CBONCTB THAPOKCUAA ATFOMUHUS U THIPOKCHUIA IIMHKA, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a]1a4 N0 TeMe « BakHeume MeTamibl U UX COEAUHECHUSD.

XuMUS ¥ OKpY:Kaloias cpeaa

BemectBa w marepuansl B IIOBCEIHEBHOM JKM3HM  4eloOBeKa. besomacHoe
UCIIOJIb30BAHHE BEIIECTB U XUMHUUECKUX peakiuii B ObITy. [lepBasi moMoIIs NPy XUMHUECKUX
OJKOTax U OTPABIICHUSX.

XUMHUYECKOE  3arpsi3HEHUE  OKpyXkarolled cpeabl  (OpelaenbHas — JIOMyCTUMAst
KOHIIeHTpauus Beuects, aanee — [1/IK). Poixs xumuu B penieHnn 3K0I0ruyeckux npooiem.

Xumuueckuit IKCnepumenm:

u3ydeHue o00pa3lloB MarepuayioB (CTEKJIO, CIUIAaBbl METAJUJIOB, IOJHUMEPHBIC
MaTepualbl).

Mescnpeomemmnule ceasu

Peanuzanus MeXNpeaMeTHbIX CBA3€M MpU HM3YYEHMH XUMUM B 9  Kiacce
OCYIIIECTBIISICTCS Yepe3 MCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUM, TaK U
MOHSITUM, SIBISIOIIMXCA CUCTEMHBIMH JUISl OT/ACJBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOIO
IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: Hay4dHbId (DAKT, TUIOTE3a, 3aKOH, TEOpus,
aHalu3, CHUHTE3, Kijaccuukamusi, TEPUOJUYHOCTh, HAOMIOJEHUE, OKCIICPUMEHT,
MOJICIUPOBAHME, W3MEpPEHUEe, MOJeb, SBICHUE, MAPHUKOBBIM 3(P(PEKT, TeXHOIOTHS,
MaTepUaJIbl.

@du3uka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUJI, HW30TOIIbI,
PalMOAKTUBHOCTh, MOJIEKYJA, DJJICKTPUUYECKUM 3apsifi, MPOBOJHUKH, TOJYIPOBOAHUKH,
JTUAJIEKTPUKH, (DOTOIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3,
pacTBOp, PacTBOPUMOCTb, KpUCTAJIMYECKas pPEHIETKA, CIUIaBbl, (PU3HMUYECKHE BEIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUUYECKOE MPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: porocunTes, apixanue, 6uocdepa, sKOCUCTEMA, MUHEpAJIbHbIE yI100peHus,
MHUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIE BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHbIE TOPOJIbI, IOJIC3HBIC
MCKOITA€MBbIE, TOIIJIMBO, BOJTHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JIMYHOCTHBIE PE3yAbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO 00IIero oOpa3zoBaHUs
JOCTUTAIOTCS B XO/l€ OOy4YeHHs XHMHM B EIMHCTBE Yy4eOHOM U BOCHUTATEIbHOU
NEATEIbHOCTH B COOTBETCTBUU C TPAJULHUOHHBIMH POCCUUCKUMH COLMOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBWIAMH U HOpPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CaMOPa3BUTHS W COIHMAIIA3AIINHU
00yJaronuxcs.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALINI U PACIIMPEHUE ONBITA JEATEIIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTPHOTHYECKOTO BOCIIMTAHUSA

LEHHOCTHOIO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAYYHOMY HACIIEJIMI0, MOHUMAHUSl 3HAYEHUS XUMHUYECKOM HAayKHW B KU3HH COBPEMEHHOTO
o0I1ecTBa, CIIOCOOHOCTH BIIAJIETh IOCTOBEPHON MH(MOPMAITUEH O MePEAOBBIX JOCTHKCHUSIX U
OTKPBITUSX MUPOBOU M OTEYECTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpamJIaHCKOr0 BOCIIMTAHUSA:

MPEACTaBICHUS O COIMAJIBHBIX HOPMax W MPaBWIaX MEXKIMYHOCTHBIX OTHOILICHHWH B
KOJUICKTUBE, KOMMYHHKAaTHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TOJIE3HOW, Y4eOHO-
UCCJIEOBATEIIbCKOM, TBOPYECKOM W JIPyrHX BHUAAX JIESITEIbHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOM COBMECTHOM MESITEIbHOCTU TMpPHU BBINOJHEHUU YUYEOHBIX, MMO3HABAaTEIbHBIX
3a/1a4, BBIOJIHCHUH XWMHUYECKUX OKCIEPUMEHTOB, CO3JJaHUM YYEOHBIX IPOCKTOB,
CTPEeMJICHHS K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B TPOIECCEe ITOW Yy4eOHOU
NEATEeIbHOCTH, TOTOBHOCTH OIICHUBAaTh CBOE MOBEACHUE U TOCTYNKHA CBOUX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI TIOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TPEJCTABICHUSI O BEHIECTBE U XHUMHUYECKOM peakiluu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIFOIIME OCHOBY IS
NOHUMAHUSI CYHNIHOCTH HAy4yHOW KApTUHBl MHUpA, NPEICTaBICHUST 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHSI MPUPOJbLI, B3aUMOCBSI3IX YEJIIOBEKAa C MPUPOIHOM Cpenoil, o
pOJIM XMMUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHMBBI, HAIPaBJICHHbIE HAa MOJYYEHUE HOBBIX 3HAHUN MO XUMUH,
HEOOXoAuMBIE i1 OOBSCHEHUS HAOJIOaeMbIX MPOLIECCOB U SIBIICHUH, MMO3HABaTEIbHOM,
MH()OPMALIMOHHONW M YHUTATEIbCKOW KYJIbTYpPbl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIIbHOMN
paboThl C yuyeOHBIMU TEKCTaMHU, CHPABOYHON JUTEpaTypoil, JOCTYHNHBIMH TEXHUYECKUMU
cpencTBaMu UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEeC K 0OyYEHUIO W MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
CaM0O00pa30BaHUI0, TPOEKTHOM W HCCIEN0BATEIbCKON JAEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBICHHOCTU U YPOBHS 00yUYEHUS B JIaJIbHEHIIIEM;

4) GpopMHUPOBaHUA KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KW3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 3/I0POBBIM 00pa3 »KU3HH, OCO3HAHWE MOCIEICTBUI M HEMPUSITHE BPEIHBIX
NpUBbIYEK (YyHNOTpeOICHHUs aJIKOTOJIsl, HAPKOTUKOB, KYpPEHHUs), HEOOXOJUMOCTH COOTIONCHUS
npaBuil 0€30MACHOCTH MpU OOpaIlleHUH ¢ XMMUYECKHMMH BEIIECTBAMHU B OBITY U peajibHOU
KU3HU;

5) Tpy10BOr0 BOCIIUTAHUSA:

HMHTEpEeC K MPAKTUIECKOMY U3YUYEHUIO TTpodeccrii U Tpyda pa3IMuyHOIO Pojia, YBaXKEHUE
K Tpyay W pe3yabTaramM TPYAOBOM NESITEIHHOCTH, B TOM 4YHCJIE€ Ha OCHOBE IMPUMEHEHUS
NPEAMETHBIX 3HAHMN [0 XWMHUHM, OCO3HAHHBIM BHIOOP WHAUBUIYAIHHON TPaeKTOPUU
MPOJOJDKEHUsST 00pa30BaHUs C YYETOM JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHUMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEHN, YCHEMHON MPOoPecCHOHaIbHOU NESITeIbHOCTH
U Pa3BUTUS HEOOXOMWMBIX YMEHHUU, TOTOBHOCThH aJalTHUPOBAThCS B MPOdheCCHOHATBHOMN
cpene;

6) 3K0J10rHYEeCKOro BOCIIUTAHUSA:

AKOJIOTUYECKH I1ieJieco00pa3HOe OTHOUIEHWE K NPUPOJE KaK HCTOYHHMKY >XU3HHU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, TOHUMaHHUE [IEHHOCTHU 37I0pPOBOTO M 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (U3UYECKOMY U TCHUXUYECKOMY



3JI0POBBIO, OCO3HAHUE IIECHHOCTH COOJIFOICHHSI TIPaBUJI OE3011aCHOTO MOBEICHHS TIPH padboTe ¢
BEIIECTBAMH, a TAKKE B CUTYAIUAX, YTPOKAIOIINX 300POBbIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, IMOJydyaeMble MPH HM3YYEHUH XUMHH, IS PelICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAlOLIeW NPUPOAHOM CpENoM, MJisi TOBBILICHHWS YPOBHSA
AKOJIOTMYECKON KYJBTYpbl, OCO3HAHHS TJI00AJIBHOTO XapakTepa 3KOJOTHYECKHUX IpoOIeM U
MyT€H WX PEIICHUS] IMOCPEACTBOM METOIOB XHWMHUHU, 3KOJOTHYECKOTO MBIIUICHUS, YMEHUSA
PYKOBOJICTBOBATbCSI UM B IO3HABATEIIbHOM, KOMMYHUKATUBHON U COIIMATILHOUN MTPAKTHKE.

METAIIPEJMETHBIE PE3VJIBTATBI

B cocraBe meTanmpeaMETHBIX PE3yJIbTAaTOB BBIICISIOT 3HAUMMbBIC IS (POPMHUPOBAHHUS
MHPOBO33PEHUS OOIICHAYYHBIC TTOHATHS (3aKOH, TEOPHS, IIPUHITUII, TUIIOTE3a, (PaKT, CUCTEMA,
MPOIECC, DKCIEPUMEHT U JPYyroe.), KOTOpbhIe HCIOIB3YIOTCSI B €CTECTBEHHO-HAyYHBIX
y4eOHBIX MpEIMETaxX M ITO3BOJISIOT Ha OCHOBE 3HAHMM U3 ITUX IMPEAMETOB (OPMHUPOBATH
IIPEICTaBICHUE O IIEJIOCTHON HayYHOW KapTHHE MUpPa, U YHUBEPCAJIbHbBIC YUSOHBIC TCHCTBUS
(mo3HaBaTeabHBIE, KOMMYHHUKATHBHBIC,  PETYIATHBHBIC),  KOTOpBbIE  OOCCIICUYUBAIOT
(hopMHpPOBaHHE TOTOBHOCTH K CAMOCTOSTCIHHOMY INIAHHUPOBAHHUIO M OCYIIECCTBICHHUIO
y4eOHOU JIeSITENHHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBbie JJoruueckue 1eMcTBUS:

YMEHHSI HCMOJb30BAaTh NPUEMBI JIOTMYECKOTO MBIIUIEHUS NPU OCBOCHUM 3HAHWMU:
pPacKpbhIBaThb CMBICT XUMHYECKUX IIOHATHH (BBIACIATH MX XapaKTepHbIE MPU3HAKH,
YCTAaHABIMBAaTh B3aUMOCBSI3b C JPYTMMH TOHSATHSIMHU), WCHOJIB30BaTh MOHITUS IS
OOBSCHEHHUSI OTACIbHBIX (DaKTOB M SBIICHHH, BBHIOMpaTh OCHOBAHUS M KPUTCPUU IS
KJIaCCU(PUKAIIMU XUMUYECKUX BEIIECTB U XMMHUUYECKUX PEAKIUi, YCTaHABIMBATH MPUYUHHO-
CJIIEICTBEHHBIC CBSI3M MEXAYy OOBEKTaMH HU3Y4YEHHUS, CTPOUTH JIOTUYECKUE PaACCYKICHUS
(MHAYKTUBHBIC, NEAYyKTUBHbBIC, 10 aHAJIOTHUH ), /IETIaTh BHIBOJBI U 3aKIIFOUEHUS;

yMEHHE MPUMEHATH B MPOLIECCE MO3HAHUS MOHATUS (TPEAMETHBIE U METAIIPEAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIM, MCHOJIb3YEMbIE B XUMHUU, NPEeOOPa30BbIBATH IIHMPOKO
NPUMEHSEMbIE B XUMHUHM MOJCIIbHBIE MPEACTABICHUS — XHUMHUYECKUH 3HaK (CHUMBOI
aJIeMEHTa), XUMH4YecKas (opmyna u 'YpaBHEHHE XMMHYECKOW PEaKIUh — IpY PEIICHHH
y4eOHO-TI03HABATEIbHbIX 3aJ1ad, C Y4YE€TOM ATHUX MOJEIbHBIX MPEJCTABICHUI BBISBISATH U
XapaKTEePU30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U
XUMUYECKUX PEaKIUi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CJIC/ICTBEHHBIE CBSI3U
Y MIPOTUBOPEYUS B U3YUAEMbIX MPOILIECCAX U SIBIICHUSIX.

ba3oBbie ucciienoBare/ibCkue e CTBHUA:

YMEHHE HCMOJb30BATh MOCTABIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, A
TaKk€ B KaueCTBE OCHOBBI [JIsi (DOPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIHLHOCTHU
BBICKa3bIBAEMBIX CYXKICHHUII;

pUOOpETEeHHE OMNbITA MO TJIAHUPOBAHUIO, OPTaHU3ALMKU U TIPOBEACHUIO YUCHUYECKHUX
AKCIIEPUMEHTOB, YMEHUE HAOJIIO/IaTh 32 XOJIOM IPOIECcca, CaMOCTOSITEILHO MPOrHO3UPOBAThH
€ro pesynbrar, (QopMyaupoBaTh 000OIIEHHMS W BBIBOABI MO pe3yjibraraM IPOBEACHHOTO
OTIBbITA, UCCJICIOBAHUSI, COCTABIISATH OTUYET O MPOJICIAHHON padoTe.

Pab6ora ¢ undgopmanmueii:

yMEHHE BBIOUpaTh, AHAIM3UPOBATh U HMHTEPHPETHUPOBATH HHQPOPMALMIO PAZTUYHBIX
BUJIOB U (POpM MpeJ/ICTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX MCTOUHUKOB (HAYYHO-TIOMYJIsipHAas
JuTeparypa XUMHUYECKOTO COJACp)KaHMs, CIIpaBOYHbIC IocoOus, pecypcbl HHTepHera),
KPUTUYECKHU OIEHUBATh MPOTHBOPEUMBYIO U HEJOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHE MPUMEHSTh Pa3IUYHbIe METO/IbI U 3aIIPOCHI IIPHU MOUCKE U 0TOOpe MH(pOpMAITIU
U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX ISl BHITIOJHEHUSI YUYEOHBIX U MTO3HABATEIbHBIX
3374 ONpeACcNEHHOr0 TUIA, MPUOOpPETEHHWE OmbiTa B  O0JaCTH  MCHOJIL30BAHUS
WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, OBJIAJICHUE KYJIBTYpPOH aKTHUBHOTO
WCITIOJIb30BAHMSI PA3IMUHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITEILHO BBHIOMpATh ONTHUMAJIBHYIO
dbopmy mnpeactaBieHus HHOOPMAIIMM U WLTIOCTPUPOBATH pelllaeMble 3a7auyd HECIOKHBIMU
cXeMaMmu, JuarpamMmaMu, IpyruMu popMamu rpad@uku U UX KOMOMHAIIUSIMU;

yMEHHE HCTIOJb30BaTh W aHAIM3UPOBATh B Mpoliecce YYCOHOW M MCCIIeI0BATEIbCKOM
NEATeIbHOCTH HWH(OpPMAIMI0 O BIUSHUM TPOMBIIUICHHOCTH, CEJIbCKOTO XO3dMCTBA U
TPaAHCTIOPTa HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHON CPEIbI.



KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIe YUeOHbIe 1elCTBHUS:

yMEHHS 3aJaBaThb BONPOCHl (B XoJe auanora W (W) TUCKYCCHHU) MO CYIIECTBY
oOcyxxaaeMol TeMbl, (HOPMYIUPOBaTh CBOU MPEIIOKEHUS OTHOCUTEIBHO BBINOIHEHUS
IIPEVI0KEHHOM 3a/1a4u;

YMEHHUS TMPEACTaBIATh IOJyUYEHHbIE pE3YJbTaTbl MO3HABATEIbHOW JEATEIbHOCTU B
YCTHBIX W THCBMEHHBIX TEKCTaX; JeNaTb MPE3EHTAIMI0 pEe3yJIbTaTOB BBINOIHEHUS
XUMHUYECKOTO  OJKCIepUMEHTa  (Ja0opaTopHOTO  OMbITa, JIADOpATOpPHOM  paboThl  TIO
UCCIIEZIOBaHUIO CBOMCTB BEIIECTB, yU€OHOTO IPOEKTA);

YMEHHUS Y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATENIbHOMN U
UCCIIEI0BATENIbCKOM EATEIBHOCTU NPU PEIICHUH BO3HHUKAIOMIMX MPOOJIEeM Ha OCHOBE y4éTa
oOIIMX MHTEPECOB U COIVIAaCOBAHMS MO3UIMI (00CYyXIeHHsS, 0OOMEH MHEHUSIMH, «MO3TOBBIE
IITYPMbD», KOOPAMHALIMS COBMECTHBIX JEHCTBHUM, ONpeAesieHue KPHUTEPUEB IO OILIEHKE
KaueCTBa BBITIOJTHEHHOMN paboOThI U JpyTHe).

PeryasiTuBHbIe YHMBepcaibHble yueOHbIE JelCTBUS:

YMEHHE  CaMOCTOATEIbHO  ONpEAeNATh  LEAH  JAEATEeIbHOCTH,  IUIaHMPOBATH,
OCYUIECTBIIATh, KOHTPOJIMPOBATH M MpPH HEOOXOJUMOCTH KOPPEKTUPOBAaTh  CBOIO
JeSTeNIbHOCTh, BbIOMpaTh Haubonee 3(p(EeKTUBHbIE CHOCOOBI peHIeHHS YYEOHBIX W
MO3HABATEIbHBIX 33]a4, CAMOCTOSATEIIBHO COCTABIATh WM KOPPEKTUPOBATH IMPEIJI0KESHHBIHI
AJITOPUTM JACHCTBUU INPHU BBINOJIHEHUHM 3aJaHUM C YYETOM IMOJIYYEHHsS HOBBIX 3HAaHUU 00
U3y4aeMbIX OOBEKTaxX — BEIECTBAX M PEaKIUsIX, OIEHHUBAaTh COOTBETCTBHE MOIYyUYEHHOTO
pesyibraTa 3asBICHHOM IIeNM, YMEHHE WCIOIb30BaTh W aHAJU3UPOBAaTh KOHTEKCTHI,
npejuiaraeMble B yCIOBUH 3a/1aHUH.

HPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeamMeTHBIX pe3yNbTAaTOB [0 OCBOEHHUIO OOS3aTE€IBbHOIO COAEpPIKaHUS,
YCTAHOBJICHHOTO JIaHHOW (QeaepanbHOll pabouell MmporpamMmoil, BBIAEISAIOT: OCBOCHHbBIC
0o0y4JarouMMHCsl Hay4yHbI€ 3HAHUS, YMEHUSI U CIOCOOBI AEUCTBUM, crnenudpuueckue s
NpeAMETHON 007acTh «XUMHUS», BUIBI ACATEILHOCTU IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETAUU, TPeoOpa30oBaHUI0O U NPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYaIUSIX.

K koHily oOydeHusi B 9 kiacce npeaMeTHbIe Pe3ysibTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxarb COPMHUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUM:

® pacCKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUN: XUMHUYECKHUI AJIIEMEHT, aToM,
MOJICKYJia, HWOH, KAaTHOH, aHHMOH, TMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasi peaKiusi,
XUMUYECKasi CBs3b, TEIUIOBOM d(PPEKT peakiuu, Mojb, MOJISIPHBIM 00BEM, pacTBOD,
AJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs] JUCCOIMAIIMS, PEaKIUu
MOHHOTO OOMEHa, Karaiu3aTop, XUMHUYECKOE paBHOBecHE, oOOpaTuMble U
HEOOpaTUMbIC PEAKIIMK, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIMK, OKUCIUTEb,
BOCCTaHOBUTEJb, OKHUCJICHHE W BOCCTAaHOBJIEHHUE, AaJUIOTpOIUs, aM(OTEPHOCTb,
XUMUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas), KpUCTAILIHNYECKas
pemeTka, KOppo3usi METAJIOB, CIUIaBbI, CKOPOCTh XMMHUYECKON peakiuu, MpeaesIbHO
nornycrumas konnentpanus [TJIK Beniectna;

® UTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUUYECKUX MOHSITUH U MPUMEHATH ITU
MIOHSTHS MPU ONMCAHUY BEIIECTB U UX MIPEBPAICHUN;

® CMOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY IS COCTaBieHUS (OpPMYJT BEHIECTB H
YPABHEHUM XUMUYECKUX PEAKLIUN;

® OIpeAcNsITh BaJCHTHOCTh U CTENEHb OKUCICHHMS XUMHUYECKHX DJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, MPUHAICIKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COeIuMHEHHM 1o ¢opMmyrnaMm, BUI XUMHYECKON CBA3U (KOBaJIGHTHAs, HMOHHAS,
MeTaJlJInYecKkasi) B HEOPraHMYECKUX COCIUHEHHUSX, 3apsiji HMOHA I0 XMMHYECKOU
dbopmyre, XxapakTep cpelbl B BOIHBIX pacTBOpaxX HEOPTraHUYECKUX COCIMHEHUH, TUII
KPUCTAJIINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

® packpbiBaTh cMbIci [lepuoandeckoro 3akona /I. . MenaeneeBa u 1EMOHCTPUPOBATH
€ro MOHWMAaHME: OINMCHIBATh M XapaKTEePU30BaTh TabIuuHyt0 GopMy Ilepuoanyeckoit



CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHITHUS «INaBHasg mnoAarpynma (A-
rpynna)» u «mnobounas mnoxarpymma (b-rpymma)», manble U OGONbIINE TEPHOBI,
COOTHOCUTh O00O3Hau€HUs, KOTOpblE MMEIOTCS B NEPUOJUYECKOM Tabiule, c
YHUCJIOBBIMU XapaKTEPUCTUKAMM CTPOCHHSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB
U 3apsAn Aapa, oOlee YUCIO AIEKTPOHOB U PACIPEENICHHE HUX IO AJIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTHU B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX
COEMHEHMH B Ipejiesiax MalbIX MEepUOJOB U TIIaBHBIX MOATPYII C YUYETOM CTPOCHUS
UX aTOMOB;

KJIAaCCU(PUIMPOBaTh  XMMHUYECKHE  DJIEMEHTBI,  HEOpPraHMYeCKHe  BEIEeCTBa,
XUMHUYECKHE Peakiuu (10 YKUCIY U COCTaBYy YUYacCTBYIOIIUX B PEaKLUHU BEIIECTB, IO
TEIUIOBOMY (P (HEKTy, IO N3MEHEHUIO CTETIeHEW OKUCIICHUS XUMHUECKHUX AJIEMEHTOB);
XapaKTepU30BaTh (OMHUCHIBATH) OOIMHME W CHEIU(PUISCKUE XHMHYECKHE CBOMCTBA
IPOCTHIX U CJIOKHBIX BEILIECTB, MOATBEPK/Iasi OMUMCAaHUE MPUMEpPaMHU MOJIEKYJISIPHBIX
Y MOHHBIX YpaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIN;

COCTaBJISITh YPaBHEHHUS DSJICKTPOJIMTUYECKONW IUCCOLUAIMHM KHUCIOT, MIeNIoued Hu
COJIeH, MOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS! PEaKiuii HOHHOTO OOMEHa, YpaBHEHHUS
peaklMii, MOATBEPKAAIOUIMX CYIIECTBOBAHUE T€HETHYECKOM CBA3M  MEXIY
BEILECTBAMHM PA3JIMYHBIX KJIACCOB;

pacKphIBaTh CYHUIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMIl MOCPEICTBOM
COCTaBJICHHSI 3JIEKTPOHHOIO 0aaHca 3THX Peaklnii;

IIPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHSI, BO3MOXXHOCTH
NPOTEKaHHUs] XUMUYECKUX MPEBPAILICHUH B Pa3IMYHBIX YCIOBUSX;

BBIUKCIIATH OTHOCHUTEJBHYIO MOJIEKYISIDHYIO M MOJSIPHYIHO MacChbl BEIIECTB,
MacCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTA 10 (POpMysie COETMHEHHSI, MACCOBYIO JIOJTIO
BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON peaKlnu;
coOnroiaTe MpaBWia MOJb30BAHUS XUMHYECKOW TMOCYAOM M Ja0OpaTOpHBIM
00OpyJIOBaHUEM, a TaKXe IMpaBuia OOpAILIEHUs C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKIUSIMU TIO BBIMOJIHEHHIO JAOOPAaTOPHBIX XWMHUYECKUX OMNBITOB IO
MOJTyYEHHIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ia3a);
IPOBOAUTh PEAKUUH, TMOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB  Pa3IMYHBIX
BEILLECTB: PAclO3HaBaTh OMNBITHBIM NYTEM XJIOPHUIA-, OpOMHA-, UOAUA-, KapOOHaT-,
docdar-, cunukar-, cynbdar-, TUAPOKCHUA-UOHBI, KATUOHBI AMMOHHUS U HOHBI
U3yUEHHBIX METAaJUIOB, MPHUCYTCTBYIOIIME B BOJIHBIX PACTBOpPaX HEOPTaHUYECKUX
BEILECTB;

NPUMEHSATh OCHOBHBIE ONEPALIMH MBICIUTEIBHON JAEATENBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O00O0OIEHNE, CUCTEMATU3alMI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl U3y4Y€HUs CBOMCTB BEIIECTB M XMMUYECKHX PEAKIM, €CTEeCTBEHHO-
Hay4yHbl€ METOJbl TMO3HAHMS — HAOMIOACHUE, W3MEpPEHUE, MOJEIUPOBAHUE,
HKCIEPUMEHT (pEeabHbII U MBICJICHHBIN).



Koan4yecTBo yacoB

Ne JIeKTPOHHBIE (LU (PPOBBIE)
W/ HaumeHnoBaHue pa3iesioB U TeM NPOrpaMMbl Beero Kourpoabubie | IlpakTnuec 06pa30BATEBHBIE PECYPCHI
padoThI KHe padoTbl
Pazjes 1. BemecTBo 1 XuMH4YeCcKHe peakunu
11 [ToBTOpenue u yriyOneHue 3HaHUH OCHOBHBIX 5 1 bubnuorexa HOK
pazzesnoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnuorexa HOK
peakiuit https://m.edsoo.ru/7f41a636
13 OnexTponuTuyecKas guccouuanus. XUMUYECKHUE g | | bubmmorexa [IOK
peakuuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasgen 2. HemeTassibl M HX COeTUHEHUS
21 OO011as XapakTepUCTHKa XMMUYECKUX 3JIEMEHTOB 4 | bubnuorexa HOK
VIIA-rpynnsl. ['anorenst https://m.edsoo.ru/7f41a636
’9 OO6m1as XxapaKTepruCTUKa XUMUUYECKUX JIEMEHTOB 6 bubmoreka IIOK
VIA-rpynnel. Cepa u €€ coenMHeHus https://m.edsoo.ru/7f41a636
)3 OO6m1as XxapaKTepruCTUKa XUMUUYECKUX JIEMEHTOB 7 1 bu6nuorexa [OK
VA-rpynsbl. A30T, pocdop ¥ UX COSTUHEHUS https://m.edsoo.ru/7f41a636
OO6m1as XapaKTeprUCTUKa XUMUUYECKUX JIEMEHTOB
24 IVA-rpynnsl. Yroiiepon u KpeMHUH U UX 8 1 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
COEIMHEHUS
Hroro no pazneny 25
Pa3nea 3. MeTaJIbI M MX COeAMHEHUS
3.1 OO6mmue cBoicTBa METAIIOB 4 }}?;Ifi;;fzgjogzﬁﬂla@é
3.2 Bakneiiie MeTamibl M UX COCTMHEHUS 16 1 2 bubaunoreka IIOK
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https://m.edsoo.ru/7f41a636

Wroro no pazneny 20

Pasznen 4. Xumus u okpy:kamouas cpeaa

4.1 BemecTBa 1 MarepHaisl B )KU3HU YeI0BeKa 3 bubmmorexa LHOK
’ = p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
bubnmoreka [IOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB 11O ITPOI' PAMME 68 4 7
TemaTuueckoe NJIAHUPOBAHHE
Ne JJIeKTPOHHBIEe UG POBLIE 00pa3oBaTEJILHBIE
Tema ypoka Hara P unpp P
n/n Bcero pecypcbl
ITepnonnueckuii 3axkoH. [lepnonuyeckas cucrema
1 pHod PHOA 1 Bbu6muoreka LOK https://m.edsoo.ru/00adb59¢
xuMuueckux anemeHToB 1. Y. Menneneena
3aKOHOMEPHOCTHU B U3MEHEHHUN CBOUCTB XUMUUECKUX
2 P . 1 Bbu6nuoreka LIOK https://m.edsoo.ru/00adb6b6
AJIEMEHTOB MEPBBIX TPEX MEPHUOIOB
Knaccuduramsa 1 HoOMEHKIIaTypa HEOPraHUYECKUX
3 uican P P 1 bubamnoreka I1OK https://m.edsoo.ru/00adb7e2
BEIIECTB
Bunsl xXuMudeckol CBSI3U U TUIIBI KPUCTAIUINYECKUX
4 H_, P 1 bu6muoteka [1OK https://m.edsoo.ru/00adbac6
peEToK
5 KonTponbenas pabora Nel o teme «IloBTopenue u |
yoIyOJeHre 3HaHUM OCHOBHBIX Pa3/IesioB Kypca 8 Kiiaccay
Kmnacc Ka eCcK €aKIUH 110 pa3
6 JACCHUIALIA XMMHYECKIX PEakiuii 110 pasTHiHbIM 1 bu6moreka LOK https://m.edsoo.ru/00adbeb0
MpU3HAKaM
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ITonstue o CKOpPOCTHU XUMHYECKOM pCaKknuu. ITonstue o

7 bu6moteka [1OK https://m.edsoo.ru/00adbe9a
TOMOTCHHBIX M TETEPOTEHHBIX PEAKIIUSIX
[TonsiTue 0 XUMHUUYECKOM paBHOBECUU. DaKTOPHI,

8 BIIUSIIOIIME HA CKOPOCTh XUMHYECKON PEaKIuu 1 bu6muoreka IOK https://m.edsoo.ru/00adc28¢
MTOJIOKEHUE XUMHUYECKOTO PABHOBECHUS

9 OKUCIUTETHbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHI bu6moreka [1OK https://m.edsoo.ru/00adcade
Teopus siexkrponutrdeckoil auccoruanun. CUIbHBIE U

10 P P bubnunoreka ITOK https://m.edsoo.ru/00adcd68
cia0ble AIEKTPOITUTHI

11 HonHble ypaBHEHUS peaKIuii bubmuorexa LHOK https://m.edsoo.ru/00add448
XHUMHYECKHE CBOIICTBA KUCJIOT 1 OCHOBAHUI B CBETE

12 . . Bbu6muoreka LOK https://m.edsoo.ru/00add5d8
MIPEACTABICHUH 00 JIEKTPOIUTUUECKON AUCCOIMAIIH
XHUMHUUYECKHE CBOMCTBA COJIEN B CBETE MPEACTABIEHUI 00

13 . P bu6muoreka LIOK https://m.edsoo.ru/00add8b2
AMEKTPOIUTHICCKON TUCCOIUAITIN

14 [TonsiTe o ruaponuse conen bu6muoreka LIOK https://m.edsoo.ru/00add9d4

15 O00011IeHNE U CHCTEMATU3AIIUS 3HAHUI bu6moreka [1OK https://m.edsoo.ru/00addd 12
IIpaktnueckas padora Ne 1. «Pemenne

16 P p Bubmuoreka LOK https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAJIBHBIX 33724
Kontpomnbaas padora Ne2 o teme « IIeKTPOIUTHYECKAS

17 P P P Bbubmuoreka LOK https://m.edsoo.ru/00addec0
JIcconuanys. XUMHUECKHUE PEaKIMi B PACTBOPAX)»
OO01ast XapaKTepPUCTHKA TAJIOTEHOB. XUMHUYECKHE

18 . P P Bu6muoreka IOK https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IPUMEPE XJIopa
Xnoposonopon. ConsgHas KACIOTa, XUMHIECKHE

19 vp HOPOI bu6moteka 1OK https://m.edsoo.ru/00ade104
CBOMCTBA, TIOJTyYCHHE, IPUMEHEHUE
[IpakTuueckas padora Ne 2 o teme «Iloayuenue

20 p . p . . Y bub6moteka [1OK https://m.edsoo.ru/00ade348
COJITHOW KHCIIOTBI, U3y4YCeHHE €€ CBOMCTBY
Breraucnenus mo ypaBHEHUSIM XUMHYECKHUX PEaKIIUi,

21 P P bub6moteka [1OK https://m.edsoo.ru/00ade488
€CJIM OJIMH U3 PeareHTOB JaH B U30BITKE

22 OOm1ast xapakTepucTUKa eMeHTOB VIA-rpymisl bubmmorexa L{OK https://m.edsoo.ru/00ade64a
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AnnorponHsle MonupuKanuu cepbl. Haxoxenue cepsl u

23 . . . bu6muoteka [1OK https://m.edsoo.ru/00ade64a
€€ COCIMHEHHI B MPUPOJIe. XUMHUUYECKUE CBOMCTBA CEPBI
CepoBonopo, cTpoeHue, pu3nueckre 1 XuMUIeCcKue

24 P . P P ¢ bu6moteka 11OK https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunel cepol. CepHas KUcaoTa, GU3UYECKUE U

25 P vp ¢ bu6moteka [1OK https://m.edsoo.ru/00adea28
XUMUYECKHE CBOMCTBA, MPUMEHEHHE
XUMHUYECKUE PeaKInu, JexKalllue B OCHOBE
MIPOMBIIINICHHOTO CITOC00a MOTYYEHUsT CEPHOM KUCIIOTHI.

26 P Y . P bub6muoreka L1OK https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIeH cpeibl
COCTMHCHUSIMU CEPBI

27 Brrunciienne MaccoBoil 1014 BbIXOAA POAYKTA PEaKIIUU bu6moreka [1OK https://m.edsoo.ru/00adec8a
OO6m1as XxapaKTepuCTUKA AIEeMEHTOB V A-TrpyIiibl. A30T,

28 pacnpocTpaHeHHe B IPUPOJE, PUINUECKUE U XUMUUECKUE bubnuorexa LIOK https://m.edsoo.ru/00adeea6
CBOICTBA
AMMHaK, ero GU3NIeCKue U XUMUICCKHE CBOMCTRA,

29 ¢ bubnaunoreka [1OK https://m.edsoo.ru/00adf004
MOJIyYCHHUE U PUMEHECHHE
[Tpaktrueckas padora Ne 3 o teme «llomydenue

30 P p . y bu6muoreka LIOK https://m.edsoo.ru/00adf180
aMMHaKa, i3y4YeHHe ero CBOUCTBY»
A3OTHas KHCIIOTA, €€ GU3NIECKHUE U XUMUYECKUE

31 . ¢ bub6nuoreka I{OK https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHUS B KaU€CTBE

32 MUHEPAJIBHBIX yI0OpeHUH. XUMHUUYECKOE 3arpsi3sHEHUE bubnmoreka [1OK https://m.edsoo.ru/00adf518
OKPYKaloIIeH Cpeibl COSTMHEHUSIMU a30Ta
®dochop. Oxcun dpochopa (V) u pochopHas KuciIora,

33 Gbop bocdopa (V) U(b $op bubamnoreka ITOK https://m.edsoo.ru/00adf68a
(hU3UYEeCKUe U XUMHUYECKHE CBOMCTBA, MOTyYeHHE
Hcnonb3oBanue GocdaroB B kauecTBE MUHEPATIbHBIX

34 . Pocd . P bubaunoreka I1OK https://m.edsoo.ru/00adfc20
ynoOpeHuid. 3arps3HeHre IPUPOIHON cpenbl pocharamMu
VYrnepon, pacnpocTpaHeHue B pupoje, Gu3ndeckue u

35 POX, pactipoctp pupore, ¢ bu6moreka [1OK https://m.edsoo.ru/00adfd9c

XHUMHYECKHE CBOMCTBA
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OKCI/I,Z[LI ymiepoaa, ux (1)I/I3I/I‘16CKI/IG U XUMHNYCCKUC

36 CBOMCTBA. DKOJIOTMYECKUE MTPOOIEMBI, CBSI3aHHBIC C 1 bubnmoreka [IOK https://m.edsoo.ru/00adfebe
okcugoM yriepona (IV)

37 VYronpHas KUCI0Ta 1 €€ CON 1 bu6moreka [1OK https://m.edsoo.ru/00ae006¢
[TpakTtrueckas padora Ne 4 o reme "l[lomydyenue

38 yIIeKHUCTIoro ra3a. KauecTBeHHas peakius Ha KapOOHaT- 1 bubnmorexa [1OK https://m.edsoo.ru/00ae027e
noH"

19 [TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX | BuGmorexa LIOK hitps.//m.edsoo.ru/00ac054e
KaK O COEIMHEHUSIX yriiepoaa

40 KpeMmuuii u ero coennHeHus 1 bubnuorexa L{OK https://m.edsoo.ru/00ac080a
[IpakTrueckast pabora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 3aJa4 110 TeMe «BakHeimne 1 bubmmorexa L{OK https://m.edsoo.ru/00ae0bf2
HEMETAJJIbI U UX COCTMHEHHUS

42 Kontporshas pabora Ne3 no Teme «Baxneiiume 1 bu6muoreka LIOK https://m.edsoo.ru/00ae0el8
HEMETAJLJIbI U UX COCTMHECHHUS
OO6m1as XxapaKTepUCTUKAa XUMHUYECKUX AIEMEHTOB —

43 METAILIOB. MeTaHHqu?Kaﬂ CBAh U MeTaﬂHqu clad 1 bu6muoreka IOK https://m.edsoo.ru/00ael103e
KpUCTaJTM4ecKas pemeéTka. Gu3nueckue CBONCTBa
METAJIJIOB

44 XuMuueckue CB?ﬁCTBa METaJUIOB. DJIEKTPOXUMHUYECKUI 1 Butmorexa LIOK https://m.edsoo.n/00ae1156
PAI HAPSDKEHU METalIoB
Oo6mue criocoOs! momyueHus: MeTaIIoB. CIIIaBbI.

45 Beruucnenus no ypaBHEHUAM XUMHUYECKUX PEAKLUH, 1 bubmmorexa L{OK https://m.edsoo.ru/00ael156
€CJIM OJJUH U3 PEareHTOB COIEPKUT MPUMECH

46 [TonsATHE O KOPPO3UM METAILIOB 1 bubmmorexa L{OK https://m.edsoo.ru/00ae1278

47 [llenodnniec MeTaIbI 1 bu6muoreka LIOK https://m.edsoo.ru/00ael14b2

48 OKcuapl U THAPOKCH/IBI HATPUSA U KaIus 1 bu6moreka LIOK https://m.edsoo.ru/00ael14b2

49 [Ilemoyno3eMeNbHBIE METAJIIBI — KAJIBIIUA M MarHui 1 bu6moreka [1OK https://m.edsoo.ru/00ael 5e8

50 Baxkneime coeTMHEHUS KTbITHS 1 bu6muoteka L1OK https://m.edsoo.ru/00ael 5e8
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51 O06001IeHrEe U CUCTEMAaTHU3alUA 3SHAHUHA 1
52 XKécTtkocTh BOIIBI U CLIOCOOBI €€ ycTpaHeHUS 1 bubnuorexa LHOK https://m.edsoo.ru/00ac1886
53 ES::;;LI:;I;;?;:}?:;LJYQ 6 o Teme "KEcTROCTE B K 1 bubmmorexa L{OK https://m.edsoo.ru/00aclae8
54 ATFOMUHHAMN 1 bu6moreka I1OK https://m.edsoo.ru/00aelc64
55 Am(oTepHbIE CBOMCTBA OKCH/IA U THAPOKCH/IA 1 bubnuoreka LIOK https://m.edsoo.ru/00aelc64
56 Keneso 1 bubaunoreka ITOK https://m.edsoo.ru/00ae1d86
57 Oxcuapl, rugpokcuasl u comu xenesa (II) u sxeneza (I11) 1 bubmuotexa [{OK https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTH3alus 3HaHui 1
ITpaktuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 3aj1a4 1o TeMe «Baxueime 1 bu6muoreka LIOK https://m.edsoo.ru/00ae3de8
METaJIJIbI U UX COCIUHCHHUSI
Brruncnenus no ypaBHEHUSIM XUMHUYECKHUX PEaKIIHA,
60 E;J:;ZSZH];E;SEZEEZBM?;(’:;;6;:;; :;zo‘;’fii’;‘;;ma 1 Bubmotexa IIOK https://m.edsoo.r/00ac1750
peakuuu
61 O06001eHre 1 cucTeMaTu3alus 3SHaHU! 1
6 KontponpHas pabora Ned o teme «Bakueiiiue |
METaJUTbI U UX COCAMHCHHUSD)
63 Betuectsa i MarepHabl b MOBCCAHEBHOM HKH3HH 1 bubmmotexa L{OK https://m.edsoo.ru/00ae3£50
JelioBeKa
64 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpeibl 1 bubmmorexa L{OK https://m.edsoo.ru/00ae4270
65 Posb XxuMHM B pelIeHuH SKOJIOTHYECKUX MpoodIeM 1 bubmmorexa L{OK https://m.edsoo.ru/00ae4270
66 O06o001IeHre U cucTeMaTH3alus 3HaHUH 1 bubaunoreka ITOK https://m.edsoo.ru/00ae0d0a
67 O06001eHre U cucTeMaTH3aIus 3HaHUH 1 bubnmoreka I1OK https://m.edsoo.ru/00adb33¢
68 O0001IeHrEe U CUCTEMATHU3alUA 3SHAHUHA 1 bu6muoreka LOK https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBSA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YYEHUKA

Xumusi. 9 xmacc: yueb. mns  oOuieoOpaszoBarenbHbIX  yupexaenuit / O.C.
l'abpuensn. - 3-e uzg., crpeorui. - M.: Ipoda, 2022. - 286 c.

Xumusi. 9 xmacc: yueb. mis  oOumieoOpazoBatenbHbiX  yupexaenuit / O.C.
lNabpuensn. - 3-e uzg., crpeorur. - M.: Ipoda, 2022. - 288 c.

METOJAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJISA
Beenure

1. T'abpuensu O. C., Bocko6oitnukosa H. I1., AmykoBa A. B. HactonsHas kHura
yuntens. Xumus. 9 ki.: Meroaudeckoe nocodue. - M.: JIpoda, 2021.

2. T'abpuenan O. C., AmykoBa A. B. Terpaap s 1aboparopHbIX OINBITOB U
npakTudeckux padot. 9 ki. K yuednuky O. C. 'abpuensHa «Xumus. 8 Kiaccy.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocobue k yueOHuky O. C. I'abpuensina
«Xumust». 9 kiacc / O. C. I'abpuensa. — M. : [lpoda, 2021. — 109.

4. Xumus : texHosornyeckue kaptol k yueouuky O. C. ['aOpuensna «Xumus. 8
KJjacey : meroauueckoe nocodue / JI. . Acanosa. — M. : Jlpoda, 2020

5. Xumusa. 8 ki.: KonTponbHble W mpoBepouHble pabotsl k yueOHuky O. C.
INabpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiiakosa u
ap. - M.: JIpoda, 2022. nanHbie

HUD®POBBLIE OBPA3OBATEJIbHBIE PECYPChl U PECYPCHI CETU
MHTEPHET

Brenurenanusichttp://www.chemnet.ru ['azeta « Xumusi» u cat ais yuurens «5
Uy Ha YPOK XUMHUID)

http://him.1september.ru Enunas womnekiust 1IOP: TlpenmetrHass KosuieKIus
«XUAMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HAyUYHBbIE
skcriepuMenThl:  xumud. Komnekuust Poccuiickoro  o01eo0pa3oBareibHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoit

http://www alhimik.ru Becepoccuiickast oumIiiaa mkoJIbHUKOB TT0 XUMHUHU
http://chem.rusolymp.ru  Opranuueckas XuMHUS: DIICKTPOHHBIM YYEOHHK IS
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JIEKTPOHHBIN YIEOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJUTEHK: XUMUS

http://www.chemistry.ru JlucTaHIMOHHAS OJIUMITHAJA 110 XUMUM:
TEJIEKOMMYHUKAIIMOHHBIN oOpa3oBaTebHbIN POEKT
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