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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efiepabHON padodeil MporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIEMIMHK TMpenojiaBaHusi y4eOHOro mpenMera «XUMHS» B
oOpa3zoBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3zenaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbpTaTamMm oO0y4eHHUs XUMUW Ha YPOBHE I1eJIeH M3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIbHOCTU OOYYalolierocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
posib WrparoT (GopMUPYEeMbIe XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TI00albHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUU(UKON HAyYHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHUSIM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUYarOIHUXCS.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHMH OOECHedYMBaIOTCs crHelupuKon
colepkaHusi  y4yeOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroru4ecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSATUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO mnoaxona K €€ mzyueHuro. ColepraHHue CKIIAJbIBAECTCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHITUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuonnyeckoro 3akoHa /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIMM BEIIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEILHO OT OJIHOTO
YPOBHSI K IPyTOMY, BBITIOJIHSSI PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHMSI CBOWCTB,
CTPOEHHS U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJTYUYEHUS U3y4aEMBIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CUCTEMHOU ITPUPOAbL, IEHHOCTHOIO OTHOLICHUSI K HAYYHOMY 3HAHHIO U METOJIaM
MO3HaHHUS B Hayke. M3ydeHne XWMUM NPOUCXOAHUT C MPUBJICUCHUEM 3HAHUW W3
paHee M3yYEHHBIX Y4EOHBIX MpeameToB: «Okpykawomui mupy, «buomorus. 5-7
KJIacCh» U «Pu3uKa. 7 Kiacey.

[Ipy w3ydYeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a7a4a
y4eOHOro IMpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaOKHEUIIUX (PaKTOB, MOHITHH, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapakTepa, si3blka HAyKH, B MPUOOIIEHUU K



HAyYHBIM METOJaM IMO3HAHUS MPU U3YUYEHHH BEIIECTB U XMMHYECKUX PEaKIHii, B
(dbopMHUPOBAHNUY U PA3BUTUU MO3HABATEIBHBIX YMEHHUIA U MX TPUMEHEHUU B YIEOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIE0BATEIbCKOM NEeITeTbHOCTH, OCBOCHUHU MPABHII
0e30macHOro 00OpallleHUs ¢ BEIIECTBAMH B ITOBCEIHEBHOM >KU3HM.

[Ipn M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI BAXKHOE
3HaYEHUE NMPUOOPENU TaKue 1eNH, KaK:

— (GOpMHUPOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YEHUSI HA  CHUCTEMaTHYECKOE MpUOOIIEeHHE
0o0y4Jarmuxcsi K CaMOCTOATEIbHONW IMO3HABATEIBHOU JEATENbHOCTH, HAayYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIMMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIUX YHUBEPCAIBbHOE 3HAUEHUE IS
Pa3TUYHBIX BUJOB JCSITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUM OOBIACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpa, WUCIOJB3YsS 3HAHHUS U OMbIT, MOJYYEHHbIE MPU U3YYCHUU
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IOBCETHEBHON KU3HU U TPYAOBOU
NesATEeIbHOCTH;

— ¢opmupoBaHue y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOUICHHH,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUM MJiS BBIPAOOTKH HSKOJOTHYECKU
1eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEIIX
COXPaHEHMS CBOETO 30POBbS M OKPYKAIOIIEH TPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUI0O HAa OCHOBE YCBOEHHUs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs M HAIPABIEHHOCTHU AATBHEHIIETO
oOydJeHwus.

OO1ee ynCio YacoB, OTBEAEHHBIX I H3yUeHUsI XUMUH B 9 kiacce — 68 yacos
(2 yaca B HEZIEIIO).



COJAEPKAHUE OBYUYEHUA

9 KIIACC

BeuiecTBo M XUMHYECKasl peaKkus

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX JIEMEHTOB IEPBBIX TPEX NEPUOIOB, KAJIHsL, KAIBLIHAS U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKECHUEM 3JIEMEHTOB B llepuommdeckoil cucreme u
CTPOCHHUEM HUX aTOMOB.

CrpoeHue BellecTBAa: BHUJBl XWMHYECKOW CBA3U. THIIBI KPUCTAITIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XMMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K Pa3IM4YHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHNN, TEHETUYECKas CBSI3b HEOPTAaHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKUX peakiyil Mo pa3IuuHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, M0 TEIIOBOMY 3(¢eKTy, 1O
U3MEHEHUIO CTENEHEH OKHCIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpPaBHEHUS.

[Tonsitue o ckopoctn xumuueckoi peakuuu. [lonsTue 00 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakiusx. IIoHATHEe O rOMOreHHBIX M IeTepOTreHHBIX
peakumsx. Ilonstue o karanuse. [lonsaTue o xumuyeckoM paBHoBecuu. MDakTopsl,
BIUSIOIIME HAa CKOPOCTh XHMHUYECKOW PEAaKUMH M IO0JOKEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peaKIuu. CocraBneHue  ypaBHEHUU

OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMH C  MCIHOJb30BAHMEM  METOAA
3JIEKTPOHHOTO OalaHca.

Teopust 3AEKTPONTUTUUECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEINIEKTPOIUTHI.
KaTroHnbl, aHMOHBI. MEXaHu3M JUCCOLMAIUM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoi cBsa3u. Crenenp aucconuanuv. CUiIbHbIC U CJIA0bIe DJICKTPOJIUTHI.

Peakinu moHHoro oOMeHa. Y ciaoBUs MPOTEKAaHUS peakiuii HOHHOTO OOMeHa,
MOJHbIE M COKpall€HHbIE HWOHHBbIE YypaBHEHUs peakiui. CBoIlCTBa KHUCIOT,
OCHOBaHMM U COJIEH B CBETE MPECTABICHUIN 00 AIEKTPOJIUTUICCKON JUCCOIUALIUH.
KauectBeHHbIe peakiiu Ha UOHBL. [[OHSATHE O TUIIPOIU3E COJICH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEJSIMH KPUCTAJUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEIIIECTB — METAIOB W HEMeTaUIoB (rpadura M ammasa), CIOKHBIX BEIIECTB
(xJ10pu1a HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEaKIuu OT



BO3JCHCTBUSL  pa3iMyYHBIX (PAKTOPOB, HCCIEIOBAHHE AIIEKTPOMPOBOTHOCTU
pPacTBOPOB BEUIECTB, MTPOLIECCa AUCCOLMALIMY KHCIIOT, IIEJIOYEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPUAIOB), IMPOBEJECHHUE OIBITOB, HWILTIOCTPUPYIOIIMX
NpPU3HAKK TMPOTEKAHMsS] peakuid HOHHOro obOMeHa (oOpa3oBaHHME OcCaJKa,
BbIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPDI
OKHCJIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU PA3I0KEHUs,
COCIMHEHMS), PpACIIO3HABAHWE  HEOPraHMYECKMX  BEHIECTB C  IOMOLIBIO
KAUYECTBEHHBIX PEAKLNI HAa MOHBI, PEHIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTaJyuibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEeCKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTajulaMH, HeMeTaUlaMH, IejaodaMu). XjopoBoaopon. ComsiHas KHUCIIOTa,
XAMUYECKHE CBOWCTBA, IIOJy4YeHUE, IpUMEHeHue. JleincrBue xjaopa W
XJIOPOBOJIOPOJA HA OPTraHU3M YelloBeKa. BaxkHeme XJI0pUIbl U UX HAX0XK/ICHHUE B
IPUPOJE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
IPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYeckue cBoicTBa cepbl. CepoBOOpO, CTpoeHHUe, (U3NUECKUe U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnota, GU3M4ecKue U XUMUYECKUe CBOMCTBA (00IIHe KaK MPECTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUYECKUE pPEaKIMu, JeXallue B OCHOBE
MPOMBIIIJICHHOTO CIOC00a MOJy4YeHUsT CEpHOM KHUCIOThL. [IpuMeHeHHne cepHoM
kucaoTbl. COJM CepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha CyJb(aT-uoH.
Haxoxnenue cepbl M €€ COCNMHEHUN B TpHUpoJE. XUMHYECKOE 3arpsi3HCHUE
OKpY’KaloIlle Cpebl COEIMHEHUSIMU Cepbl (KUCIOTHBIE [OXIU, 3arpsi3HEHHE
BO3/IyXa U BOJOEMOB), CITIOCOOBI €ro MpeI0TBPAILICHHUS.

OOmas xapakrepucTuka 37eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U xuMmuyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuak, ero
bu3nUecKkue 1 XuMUYECKHUe CBOMCTBA, MOJydeHue u npuMmeHeHue. Conu aMMOHUS,
ux (pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MoJyueHue, (PU3nuecKue M XUMHUYECKUE
cBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIU(BUUYECKUE).
W cnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre U xumudeckue cBoiictBa. Okcua docdopa



(V) u dochopnas kucmora, HU3NIECKNE W XUMUYECKHUE CBOICTBA, MOJTyUYCHUE.
HcnonpzoBanue ¢pocdaroB B KaueCTBE MUHEPAIbHBIX yA00pEHUH.

OOmas xapakTepucThka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. Y TIEPO, AJUIOTPOIIHbIE MOAU(UKALINHY,
pacnpocTpaHeHue B NpUpoJE, PU3NUECKUE U XUMHUUECKHE CBOMCTBA. AzncopOuus.
Kpyrosopor yraepoga B mnpupone. Okcuabl yriepoja, uX (uU3HUECKUe u
XMMHYECKHE CBOMCTBA, JIEUCTBME Ha JKMUBBIC OPraHU3Mbl, MOJIY4YCHHE U
MpUMEHEHHUE. DKOJIOTHYECKUE MPOoOJIeMbl, CBSI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUTIOTE3a TJIO0ATBHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN A(d@ekT. YroapHas
KACIOTa U €€ COoJM, UX (PU3NYECKHME U XUMHUYECKUE CBOMCTBA, INOJy4YEHUE HU
npumenenue. KauecTBenHas peakuuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO031CTBE.

ITepBoHayabHbIE NOHATHSA 00 OPraHMYECKUX BEUIECTBAX KaK O COCIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, ITaHOJ, INIMLEPUH, YKCYCHasl KUCJIOTA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIM Tra3, HEPTH),
OPOAYKTHl UX mepepaboTku (O€H3MH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEIIECTBAX: XKHUpaX, OENKax, yrieBogax — U ux
poiM B OKM3HM 4YEJIIOBEKAa. MarepuallbHOE €IUHCTBO OPraHM4ecKuX MU
HEOPraHUYECKUX COCANHEHUH.

Kpemuuii, ero ¢Qusmueckne M XUMHUYECKHE CBOWCTBA, MOJIY4YEHHE U
npuMmeHnenue. CoequHeHus KpeMHus B ipupoje. O0miue mpencTaBieHust 00 OKCHae
kpemHus (IV) n kpemHueBoil kucinore. CUIMKAThl, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIJIEHHOCTH. BakHelie CTpouTeNbHble MaTepuajbl: KepamMHKa, CTEKJIO,
IEMEeHT, OeToH, ene300eToH. Ilpobiembl 6€30MacHOrO  MCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3l0B HEOPIaHWYECKUX BEUIECTB, CBOMCTB COJIIHOM KHCIIOTHI,
IPOBEJCHUE KAaUE€CTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOJIOJEHUE NTPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaXkarouire (PU3NYECKUe M XUMHUYECKHE CBOWMCTBA
TaJIOTEHOB M HUX COEAMHEHMH (BO3MOXXHO HCIOJIb30BAHHE BHICOMATEPHAIIOB),
03HAKOMJICHHE € 00pa3iamMu XJIOPUI0B (TaJOreHHU I0B), O3HAKOMJIIEHUE C 00pa3liaMu
ceppl M €€ COEAMHEHUSAMM (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPHUATIOB),
Ha0JII0IeHUE TpoLiecca 00yIIIMBaHMs caxapa MoJ AeMCTBUEM KOHLIEHTPUPOBAHHON
CEPHOI KUCIIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIOTHI,
IpOBEJCHNE KAYECTBEHHON peakluy Ha CyJb(}aT-uoH U HAOII0eHIe pU3HaKa eé
IpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYEeCKUMH CBOWMCTBaMHU a3zoTa, ¢ochopa u Hux
COEIMHEHHM (BO3MOYXHO HCIIOJIb30BAHUE BHUJIEOMATEPHAIIOB), 00Opa3laMy a30THBIX
u (GochopHbIX YyI0OpEeHUi, MoydeHre, cCOOMpaHue, paclio3HaBaHUEe U U3yUYEHUE
CBOICTB amMMHaKa, NpOBEJCHHE KAaYeCTBEHHBIX pEaKklUWid Ha HOH aMMOHHUSA U



dbochar-noH W WIyUYCHHE TPHU3HAKOB WX MPOTECKAHUS, B3aUMOJCUCTBUE
KOHLIEHTPUPOBAHHOW A30THOW KHCJIOTBI C MEAbI (BO3MOYHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIeJIEd KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpadura, dysiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM aJCOpPOIMU PAaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM IIPOTHBOTa3a, IOJIY4YCHHE,
coOnpaHue, pacClioO3HAaBaHUE M M3YUYEHUE CBOWCTB YIJIEKHUCIIOTO rasa, MpOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKUHWEW CUJIMKATHOM IPOMBIIUICHHOCTH,
pEILIEHUE SKCIEPUMEHTANBHBIX 3a7a4 N0 Teme «BakHelmme HeMeTaulbl U UX
COETUHEHUSD.

MeTaJibl U1 MX COeIMHEHUS

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUU
ux nosiokeHus B llepuommueckon cucreme xumuuyeckux siemeHtos [[. .
MenneneeBa u ctpoeHus: atomMmoB. CTpoeHHE MeTauioB. MeTramnyeckasi CBsi3b U
METAJUTMYECKass  KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HanpsDKeHUN MeTayioB. OU3NYecKue U XUMUYECKHe CBOMCTBa MeTayioB. O61mue
crocoObl modydyeHus: MerawioB. [loHsATHE O KOpPpO3UM METaJUIOB, OCHOBHBIC
CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CrijiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH32)
U UX PUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnbl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuiabl u
TUAPOKCUIBl HATpust W Kaius. [IpuMeHeHHne IIeNOYHBIX METAUIOB U HX
COCIMHEHUMN.

[llenoyHno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TIOJOXKEHUE B
[lepnonnueckon cucreme xuMmuueckux aneMeHToB [[. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MAarHus U
Kanblus. Baxknelue coequHeHus Kaabus (OKCH, TUIPOKCH, coin). KEcTKoCcTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmroMHuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHMe aToMa, HaxoKAeHUE B Ipupone. Pusnmyeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOICTBA OKCUAA U THAPOKCH]IA
AIFOMHUHMUSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE aroMa, HaxOoxieHue B npupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:



O3HAaKOMJIEHWE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOWMCTBAMH, HU3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJEHUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHHWE BHACOMATEPHAIIOR),
MCCJICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIpOIECCa TOPEHUS KeJie3a B KUCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPHUAIOB), MPHU3HAKOB  IMPOTEKAHUs
KaueCTBEHHBIX PEaKIMii HA MOHBI: MAarHUs, KalblIKsl, alFOMUHUSA, ITMHKA, xkene3a (1)
u xenesa (1), menu (II), HaOmromeHUE M OMHMCAHWE IPOIECCOB OKpaIllMBaHUS
IJJaMEHH HWOHAaMU HaTpusl, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHNE aM()OTEPHBIX CBOMCTB I'UAPOKCHIA ATFOMUHHUS U
THJIPOKCHUA ITMHKA, PEIICHHUE AKCIEPUMEHTAIBHBIX 3aja4 Mo TeMe «Baxueime
METaJIJIbl U UX COCTUHCHHSD.

XuUMHUSA U OKPYKAOLIas cpeaa

BemecrBa u Mmarepuanbl B MOBCEIHEBHOM JKM3HM uelioBeKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHUUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas JOMyCcThUMast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npoOJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJIMMEPHBIE
MaTepHualbl).

Mesicnpeomemnuwle céasu

Peanuzaiusa MeXnpeaMETHBIX CBA3€W MpPU HM3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMH ISl OTEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpWs, aHallM3, CHUHTE3, KiacCUpUKANKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
HKCHEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, MNapHUKOBBIN
2 (DeKT, TEXHOIOT S, MAaTEPHAITHI.

dusukKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWI, U30TOIIBI,
PaIMOAKTUBHOCTb, MOJIEKYJIa, AIEKTPUYECKUI 3aps, MIPOBOJIHUKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemérka, CIUIaBbl, (PU3MUECKUE BEIWYWHBI, €AMHUIIBI U3MEPEHHS, KOCMUUYECKOE
MIPOCTPAHCTBO, TIJIAHETHI, 3BE€3/1bI, COJIHIIE.

buonorusi: dorocuHTes, npixaHue, Ouocdepa, dKOCUCTEMa, MHUHEPaTbHBIC
yAOOPEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEILHBIC BEIICCTBA.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, OJIE3HBIE
MICKOTIaeMbI€, TOTUINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOydeHHs XUMHUU B €IUHCTBE Y4eOHOU u
BOCIIMTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBECHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
oOlIecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
paCLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY
U HAYYHOMY HACIEOWIO, TOHUMAHMsS 3HAYEHUS XUMHUYECKOM HAyKU B JKH3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMH(OpMalnuein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUJaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
II0JIE3HOH, yUeOHOUCCIIEJ0BATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATEILHOCTH TIPU BBHITIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 33/Ja4, BBIMOJIHEHUH XHUMHUYECKHUX SKCIEPHUMEHTOB,
CO31aHUH Y4E€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIN
B IIpOILIeCCE ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJICHUE
Y TIOCTYIIKM CBOMX TOBApUILEU C MO3ULMH HPABCTBEHHBIX M IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IMOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aMMOCBSA3SIX YEJIIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWUU II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKOM KyJbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Yy4YeOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, TMPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUS TpaBWJI OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHMM 1O  XHMMHHM, OCO3HAHHBIA  BBIOOp
WHUBUTyATBHON TPACKTOPUHU MPOJOIIKEHUS 00pa30BaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON npodeccuoHaIbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/0POBbIO, OCO3HAHUE IEHHOCTU COOJIIOICHUS
paBuJ O€30MACHOTO MOBEICHUS IpU padoTe ¢ BELIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAKOIMIMUX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYypbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TOHSTHS (3aKOH, TEOPHsl, TPUHIUII,
runore3a, (Qakr, CHUCTEMa, TMPOLECC, OIKCIEPUMEHT U JpPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpPEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KCIOIb30BATh
MNOHATHUS 711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUA,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJIeHUS (MHIyKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBLIBATH MIHUPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ D3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIECTBHBIX MPEICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3HI TIO MIPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM IMporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIIECIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHON paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIOMyJISIpHAs  JIUTEparypa XWMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYI0 MH(OpMaIuIO;



yMEHHE MPUMEHATh Pa3InYHbIE METOJbl W 3alpOChl MPU MOMCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPON aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpeICTaBIeHUs HHHOPMAITUHN U
WUIFOCTPUPOBATh PEIIAEMbIE 3aJayl HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJNIb30BaTh W aHAJM3UpOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJBbCKOIO XO3SIMCTBa M TPAHCIOPTA HA COCTOSIHUE OKPYXAIoWEH NPUPOIHOU
cpensl.

KoMMyHHUKAaTHBHBbIC YHMBEpPCaJIbHbIC Y4eOHbIe 1eHCTBUS:

yMEHHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUU) IO CYIIECTBY
oOcyxJaeMoii  TeMbl, (OPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHHSI  MOPEACTABIATh  IMOJYUYEHHbIE  PE3yJbTaThl  MO3HABATEIHHOMU
JNEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pPEe3yJIbTATOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEIIbHOM WM HMCCJIEAOBATEIbCKOW  NESITENBHOCTH  IPU  PELICHUHU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUW, ONPEAECICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIE 1elCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C Y4YETOM
MOJIyYeHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/1JIaraeMble B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOUIMMHCS HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HAaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K xoHIy oOydenus B 9 kjiacce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBICII OCHOBHBIX XHMHUYECKHX MOHATHI: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJI0KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A ekt
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] TUCCOLMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCIIUTEIb, BOCCTAHOBUTEND, OKHCIIEHUE U BOCCTAHOBJICHUE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (xoBaJIeHTHaH, WMOHHAs,
MeTAJTMYEeCcKas ), KpUCTAIINYECKas pEIETKA, KOPPO3Usl METAJIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW pEaKIUH, MPEAETbHO AOMYCTHUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINI;

e OIpPEIEATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMUUYECKUX JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTABA, IMPUHAMIEKHOCTh BEHIECTB K
onpeAenéHHOMY KJIacCy COEIMHEHU 1Mo ¢dopMysaM, BHJI XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmyJie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTAITUYECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMmbIci Ilepuonnueckoro 3akonHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OINHUChIBAaTh U XapaKTEPU30BATh
Tabnuunyio (opmy Ilepuoanyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJlaBHas mnoarpynna (A-rpymnma)y M «mobouyHas
noarpynma (b-rpynma)», manbie u OOJdbIIHE MEPUOABI, COOTHOCUTH
0003HauCHUS, KOTOPHIC UMEIOTCS B IEPUOAUIECCKOM TaOJINIIE, C YHCIIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX IJIEMEHTOB (COCTaB U
3apsan  sApa, oOliee 4YWciIo JJIEKTPOHOB U PACIpEAENICHHE WX 110
ANIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU



CBOICTB 3JIEMEHTOB M UX COCAMHEHMI B Mpeaenax MajblX NEpUOAOB U
TJIABHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE Peakiuu (M0 YUCITy M COCTaBy YYaCTBYIOUIMX B PEAKIUH
BEIIECTB, MO0 TEIUIOBOMY 3P PEKTy, M0 M3MEHECHUIO CTETICHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, TMOATBEPXKAAsl OIHCAHHE
IpUMepaMu MOJIEKYJISIPHBIX W WOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIN;

COCTaBIISITh YPaBHEHHS DJCKTPOIUTUYECKOM JUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO
oOMeHa, YypaBHEHHsI peakluuid, MOATBEP)KIAOIIMX CYIICCTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KI1ACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHIA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiui;
POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX TMPEBpAIICHUN B pPa3IUYHBIX
yCIIOBUSIX;

BBIUUCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMmyse COeTuHEHHUS,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 yPABHEHHUIO
XUMHYECKOHN peaKInu;

COOJTIOAaTh MpaBUIIa TIOJE30BAHUS XUMUUYECKOH MOCYI0H 1 JTa0OpaTOPHBIM
o0opysoBaHHEM, a Takke IMpaBuia oOpalleHuss C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKUMSIMH II0 BBIIIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHUX OTBITOB IO MOJTyYEHUIO M COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOTO Tra3a);

POBOANUTD PEAKIIMH, TTOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3TUYHbBIX
BEIIECTB: pACHO3HAaBaTh OMBITHBIM MYTEM XJOPUA-, OPOMHI-, HOAMI-,
KapOoHat-, (ocdar-, cunmkar-, cynbdar-, THUIPOKCHUI-MOHBI, KATHOHBI
AMMOHHUS M HMOHBI HM3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHMYECKHUX BEIICCTB;

IPUMEHSATHh OCHOBHBIE OTIEPALIMU MBICIUTEIbHOM JESTEIbHOCTH — aHAJIHN3 U
CUHTE3, CPaBHEHHUE, 0000IIeHNE, CHCTEMATH3AIIMIO, BBISBIICHUE TPUYNHHO-
CJIEJICTBEHHBIX CBSI3€H — JJI M3y4eHUs CBOWCTB BEIIECTB U XUMUYCCKUX
peakiuii, eCTECTBEHHO-HayYHbIE METOMABl IIO3HAHUS — HaOJIO/ICHNE,
U3MEpEeHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIe
Ne n/m P Kontpoabnbie IIpakTnueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. BeniecTBO 1 XUMHYeCKHE PeaKIUU
L1 [ToBTOpenue u yrirybneHue 3HaHUH 6 1 bubmmoreka [IOK
’ OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 5 bubanorexka HOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS AUCCOIALIMSL. 2 1 1 bubanorexa HOK
’ XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 19
Pazgen 2. HemeTaJILI M HX COeTUHEHU ST
)1 OO01mast xapakTeprucTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepruCcTUKa XUMUIECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 7 bubmmorexa [OK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHTOoB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
’ PYTHIBL. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 buommorexa HOK
' o by ] pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
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Hroro no pasneny 26
Pazgen 3. MeTaaibl 1 HX COeMHEHUA
. bubmuorexa [JOK
3.1 Obmwie cBoficTsa METaIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Bakuelime MeTauibl U UX COEIUHEHMUS 16 bubmmnorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus n okpy:kapmas cpeia
4.1 BemecTBa 1 MaTepuaibl B )KU3HHU YEJIOBEKA 3 bubmmorexa [IOK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

9 kJaacc
Kosaun4vecTBo 4acoB JJIeKTPOHHbBbIE

N JlaTa uudposbie
n Tema ypoka Bcer  KonTpoJbHbIe Mpaxrmseckue H3yveHHS | 00pa30BATENbHEIS
/ 0 padoThI padoTs! pecypesI
II

Pa3pen 1. BemecTBo 1 XUMHYECKHE

peakuum. 1.1 IToBTOpEHUE M

yriy0JeHne 3HAaHU OCHOBHBIX Bu6mrorexa LOK

. pasjieon Kypc? 8 rnacca. ! https://m.edsoo.ru/00adb59e

IIepronrueckuil 3aK0H.
[Tepuoanueckast cucteMa XUMHUYECKUX
anemenToB 1. Y. MenaeneeBa
CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWCTB XMMHUUYECKUX

AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB

5 KaJus, KaJIbIUSI U UX COCIMHCHMI | bubmunoreka LIOK
B COOTBETCTBHH C ITOJIOKECHUEM https://m.edso0.ru/00adb6b6
aneMeHToB B [lepuoanueckoit cucreme
Y CTPOEHUEM UX
aTOMOB.

3. Knaccudukanus 1 HOMEHKIATypa | Bubmuotexa [JOK
HEOPTaHWYECKHX BEMIECTB https://m.edsoo.ru/00adb7e2
XUMHYECKHE CBOMCTBA BEIIICCTB,

4. OTHOCSIIUXCS K Pa3JINYHbIM KJlaccam 1

HEOPraHUYECKUX COCIMHEHUN,
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TE€HETUYECKas CBsI3b HEOPTaHUUECKUX
BEIIECTB.

Crtpoenue BelecTBa: BUAbI
XUMHUYECKOM CBI3U. THUIIBI
KPUCTAJUTMYECKUX PEUIETOK,
3aBHCHUMOCTE CBOMCTB BEIIIECTBA OT
THUNA KPUCTALIIMYECKOUN PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

JleMoHCTpanuu:
03HaKOMJICHHE C
MOZEIAMU
KPUCTANTHIECKUX
pereTox
HEOPraHUYEeCKUX
BEIECTB — METAJLIOB
HeMmeTauioB (rpaduTa
M ajiMa3a), CJI0XKHBIX
BEILECTB (XJIOpHIa
HaTpHs)

bubmunoreka LIOK
https://m.edsoo.ru/00adbac6

KonTtponsHast padora Nel o teme
«IToBTOpEHUE U yriayOiieHue 3HaHUI
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiracca»

1.2 OcHOBHBIE 3AKOHOMEPHOCTH
XHUMHYECKHUX peaKkuui
Knaccudukanust XMMHUYECKHX PEeaKIIHid
0 Pa3IMYHbIM MPU3HAKaM (110 YUCIY U
COCTaBY YYacTBYIOIIUX B pEaKIUU
BEIIIECTB, MO TETIOBOMY 3P (DEKTy, 1Mo
W3MEHEHHUIO CTENeHEe OKUCICHUS
XUMHUYECKHX AJIEMEHTOB, 110
00paTUMOCTH, M0 YYACTHIO
Karajan3aropa). DK30- U
SHJIOTEPMHUUYECKHE PEAKIINH,
TCPMOXUMHNYCCKUC YPABHCHHUA.

bubmunoreka LIOK
https://m.edsoo.ru/00adbcb0

[ToHsITHE O CKOPOCTH XUMUYECKOI
pCaknu. IToHsaTue 0 rOMOTEeHHBIX U
TCTCPOTCHHLIX PCAKIIUAX

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

[TonsiTne 06 0OpaTUMBIX

Jlemoncmpayuu:
Hccnenosanue
3aBUCHMOCTH

but6mmoreka [IOK
https://m.edsoo.ru/00adc28c
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n HGOGpﬁTHMBIX XUMHYCCKUX PCAKIUAX.

[TonsiTHe 0 XUMHUYECKOM PaBHOBECHH.
@DaKTOpHbl, BIUSIIOUINE HA CKOPOCTh
XUMHUYECKON PEeaKINU U MOJI0KEHNE
XUMHYECKOT'0 PaBHOBECHS

CKOPOCTH XMMHYECKO
peakLu OT
BO3ICHCTBHS
Pa3InYHbIX (HaKTOPOB.

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaKInu, JIEKTPOHHBIN OanaHC

Hemoncmpayuu:Onbit
bl, HIUTIOCTPHUPYIOLIE
HpHUMEpBI
OKHCIIUTEIBHO-

bubmunoreka LIOK

10. OKHCJIUTEIFHO-BOCCTAHOBUTEIILHOM BOCCTAHOBHTELHBIX https://m.edsoo.ru/00adcade
peaxumii (ropenue,
PCaKknuu. peaKiMu pasaoKeHus,
COC/IMHEHHS).
CocraBneHue ypaBHEeHUI
1 OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX bubmoreka [{OK
peaKIUil C UCIIOJIH30BAaHUEM METO/1a https://m.edsoo.ru/00adcade
3JICKTPOHHOTO OajaHca.
1.3 DaexkTpoanTnyeckas
auccouuanus. XuMuyecKkue peakunu
B pactBopax. Teopus
o Jlemoncmpayuu:
3JIEKTPOJIUTUYECKON JUCCOIUALINH. Vecenonate
DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. SJICKIPONPOBOAHOCTH bu6nuoreka [IOK
2. Karnonsl, anHnoHbl. Mexanu3m E:Z?;i? peee https://m.edsoo.ru/00adcd68
JUCCOLIMAIINY BEIIECTB C Pa3InYHLIMU JHACCOLTHAIIMH KHCIIOT,
BUJAMHU XUMHYCCKOH cBs3U. CTEIICHD e eoTe
nucconuaiun. CUIbHBIC U Cl1a0bie
AIEKTPOIIUTHI
Peakuuu nosHoro oomena. YciioBus gi‘;ﬁ’;fmp“”””’
13, | TpOTeKAHHA peakuuii HOHHOrO OOMeHa, WILTIOCTpHpYIOLITe bubanoreka LIOK

IIOJIHBIE Y COKPAILICHHbIC HOHHBIE
YPaBHEHUs PEaKLIUiA.

TIPU3HAKH IPOTEKAHUS
peaxIuii HOHHOTO
oOmeHa (0Opa3oBaHue

https://m.edsoo.ru/00add448
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ocajKa, BbIIeJICHHUE ra3a,
o0pa3oBaHKE BOJIBI).

XUMHYECKHE CBOMCTBA KUCIOT U

JlabopamopHwiii onbim
1. zyuenue
HPHU3HAKOB
HPOTEKAHHUs PEaKI[UU
HOHHOTO 0OMeHa B

bu6mmoreka [IOK

14. | OCHOBaHUII B CBETE IPEACTABICHNI 00
. P pacTsopax https://m.edsoo.ru/00add5d8
QJICKTPOJIUTUYCCKOU AUCCOLIMAINN JNEKTPOIUTOB (C
00pa3zoBaHHEM OCaIKa,
BBIJICJICHHUCM rasa,
00pa3oBaHUEM BOJIbI).
XUMHYeCKHE CBOMCTBA COJIEH B CBETE Hemoncmpayuu:
o o Pacno3naBanue
15 MIPEACTABICHUH 00 AIEKTPOTUTHUECKON S — but6mmoreka [IOK
" nuccoumanuu KauecTBeHHbIE peakuuu BEIECTB C NIOMOILILIO https://m.edsoo.ru/00add8b2
KAa4€CTBCHHbBIX
Ha MOHBI. peaxIuii Ha HOHBI.
16 ITo €eo 0JIM3€ COJIEH Bubmmorexa [IOK
. HATHE O THUAPOIIH JIer
P https://m.edsoo.ru/00add9d4
O0001IeHre U cUCTEMATU3aLMs 3HAHUN
17 10 TeMe «JIEeKTPOJIUTHYECKAS bu6nuoreka [IOK
" pmeconmanus. XMMHUYecKHe peakunu https://m.edsoo.ru/00addd12
B PacTBOpax»
18 [Ipaktuueckas padota Ne 1. «Pemenue 1 bu6nuoreka [IOK
" SKCIIEpUMEHTAIBHBIX 33139 https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o teme
19 DIEKTpO ecKa ccomma bubmorexa [IOK
. «DONeKTpOIUTHYIECKAs TUCCOIAIIH.
p https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUN B paCTBOPAX»
Pasnes 2. HeMeTaasl 4 UX HAemonctpanymn:
OHLITLI, OTpakarouiue
50, | COCHMHEHHHA P ——— Bu6muotexa [JOK

2.1 OO0mas xapakTepuCTHKA
XHMHYecKHuX djeMeHToB VIIA-

XAMHUYECKUE CBOMCTBA
raJioreHoOB ¥ HX
COCIMHEHUI

https://m.edsoo.ru/00addfe2
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rpynmnsel. O01mas xapakTeprucTuKa
raJIoreHoB.

Crpoenue u pu3NIeCcKue CBOMCTBA
IIPOCTHIX BEIIECTB — FaJIOr€HOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
xJiopa

XnopoBogopoa. ComnsiHast KHCIIOTA,
XUMUYECKHE CBOMCTBA, MOJTyYEHHUE,
npuMeHeHue. [lericTBue xjopa u

JlabopamopHwiii onbim
2. N3yueHue cBOUCTB
COJISTHOH KHCJIOTBI.

but6mmoreka [IOK

21. IIposenenue
XJIOPOBOJIOPOJA HA OPTaHU3M YETOBEKA. KAYECTBEHHEIX https://m.edsoo.ru/00ade104
BaxkHeiime XJIOpUabl 1 UX peakuuii na Xj10puz-
MOHBI.
HaXO0XJIEHUE B MPUPO/IE.
[IpakTrueckas padota Ne 2 o Teme
. bubmuoreka [JOK
22.  «llomydeHue constHON KUCIOTBHI, 1
.. o https://m.edsoo.ru/00ade348
M3y4YEeHHUE €€ CBOMCTBY»
Brruucnenus no ypaBHeHUSIM
3 cc kLIl S O ) bubmuoreka [JOK
. | XMMHYECKHX peaKIMi, eCI OJIHH 1
p ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2.2 O0mas xapaKkTepucTHKa
3jeMeHTOB VIA-rpynnsl. CTpoeHue u
. bubmoreka [JOK
24.  (usnuecKue cBOMCTBA MPOCTOTrO
https://m.edsoo.ru/00ade64a
BEILIECTBA KHUCIOPOJA. AJIJIOTPOIHbBIE
MoauHUKAITIU KUCITOPO/Ia.
AJ'IJ'IOTpOHHBIe MO[[I/I(l)I/IKaI_II/II/I CCPBhI. Jlemoncmpayuu:
. o O3HAKOMIIEHHE C EHGHHOTeKa HOK
25.  HaxoxzaeHue cepbl U €€ COeIMHEHHI B 5
. 0Dpastiamu cepbl u ee https://m.edsoo.ru/00ade64a
npuponae. XMMHUYECKUE CBOUCTBA CCPhI COEIMHEHUSIMU
26 CepoBoaopoi, cTpoeHHe, GPU3HIECKUE U bu6nuoreka [IOK

XUMHUYECKUE CBOMCTBA

https://m.edso0.ru/00ade802
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OKcuapl cepbl KaK MPeICTaBUTENH

[Hemoncmpayuu:
Habmronenue

fiponecca bubmoreka [IOK
27. KHCJIOTHBIX OKCH/IOB. CepHaﬂ KHCJI0Ta, 00yriuBaHus caxapa
(usiccKie cCKIle CBONCTRA [0 KeHcTBHEM https://m.edsoo.ru/00adea28
M3UYECKUE U XUMUYECKUE CBOMCTBA. FS———
CCpHOﬁ KHCJIOTHI.
JlabopamopHvie
onvimer 3. U3yuenue
XUMHUYCCKUX CBOMCTB
. 6 i i
[TpumMeHeHne cepHoit kucaoTsl. Comnu pashapTietiior cepriot
KHCJIOTBI
28. CEpPHOM KHUCJIOThI, KAUECTBEHHAs 4. TpoBeneHue
Ka4eCTBEHHOM
peakIus Ha CyJb(aT-HOH. peaki Ha cy b bar-
HMOH U HAOJIIOAeHUE
MpHU3HaKa ee
IPOTEKaHUA
XHUMHUUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CII0c00a
29 MOJTYyYEHUSI CEPHON KUCIIOTHI. bu6nuoreka [IOK
© XuMHYECKOE 3arps3HEHHE https://m.edsoo.ru/00adec8a
OKPYXKAaIOIIEH Cpebl COETUHEHUSIMU
Cephl, CIIOCOOBI €r0 MPeI0TBPAIICHUS.
30 Brruncnenre MaccoBOi OIM BBIXO1a bubmuoteka [JOK
" IpOoAyKTa peakimuu https://m.edsoo.ru/00adec8a
2.3 O0mas xapaKkTepucTHKA
3J1eMeHTOB VA-rpynnsl. A3or, geMOHcmau"":
3HAKOMJICHHUE C BI/I6.HI/IOTGK3. ]:[OK
31. aCIIPOCTpPAaHEHUEC B IIPUPOJIEC (u3MIeCcKUMH
2) . P cc P . Zc P . c, oiicTBa CBOHCTBAMY 230Ta 1 https://m.edsoo.ru/00adecabd
M3UYECKUE U XUMUYECKUE CBOMCTBA. ST
Kpyrosopor a3ora B npupo/e.
AmmMmuak, ero pusneckue u ﬁeMOHc‘P‘“‘““:
o OJIy4€HHUE,
3y, | XMMHYECKHE CBOHCTBA, NOMYCHHE U cobupare, bubmmoreka [JOK

npuMmenenue. Cov aMMOHUSL, UX
duznyeckne 1 XuMHUYEeCKHe CBONCTBA,

pacro3HaBaHu€ U
U3Yy4YCHUE CBOICTB
aMMMaKa.

https://m.edsoo.ru/00adf004
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IMPUMCHCHHUC. KauecTBennas peakuuria
Ha MOHbI aMMOHMNA.

[IpakTuueckas padora Ne 3 o reme

but6mmoreka [IOK

33. | «llonyueHue aMMHaKa, U3y4eHHE €ro 1
o Y e https://m.edsoo.ru/00adf180
CBOMCTB»
JleMoHCTpanuu:
34 A3oTHas KucioTa, e€ Gu3ndecKue u Bsanmopeiictaue bubmuoreka [JOK
. o KOHIICHTPUPOBAHHOU
XHUMHYECKHE CBOMCTBA A30THOM KHCIOTH C https://m.edsoo.ru/00adf306
MEBIO
Hcnonb3oBaHre HUTPATOB U COJIEH
AMMOHMS B KAUECTBC MUHEPATIbHBIX JleMoHCTpanuu: Eu6 HOK
. o) noImoTeKa
35.  ymoOpeHuii. XMMHYECKOE 3arpsA3HEHHE SHAKONUIEHHE ©
N 0OpasuamH asoTHEIX https://m.edsoo.ru/00adf518
OKPY’KaIOIIeH cpe/ibl COeAUHEHUSIMU yRoGpeHuii.
azora
docdop, aIOTPOITHBIE MOAU(PUKAIII
docopa, pu3HUECKHE U XUMUUECKUE geMOHcmau"":
o SHAKOMIICHHE © bu6mmoreka [IOK
36.  coiictBa. Oxcun pochopa (V) u (usneckimm
bocd b cBoiicTBamu ocdopa https://m.edsoo.ru/00adf68a
ocopHas Kuciora, GU3ndecKkue u 1 ero coexmeril
XUMUYECKHE CBOMCTBA, MOJTYyUYECHUE
JleMoHCTpanuu:
O3HaKOMJIEHHE C
oOpasiamu
¢docdopHbIX
yznoOpeHui.
Hcnons3oBanue ¢ochaToB B KauecTBe JaGopamopnsie G LIOK
. 5: HOJIMOTEKA
37.  MUHEpaIbHBIX yI0OPEHUH. 3arps3HEHIE N
POBCACHNC https://m.edsoo.ru/00adfc20

NpHUPOIHOH cpeanl hocharamu

Ka4eCTBEHHBIX
peaxiuii Ha HOH
amMMoHus U docdat-
HOH, ¥ H3y4YCHHE
TIPU3HAKOB UX
MIPOTEKAHUSL.
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2.4 OOmas xapakTepuCTHKA
XHMHYECKHUX djeMeHToB IVA-
rpynnbl. YTJiepoj, alsIOTPOIHBIC

[Hemoncmpayuu:
Monenu
KPUCTAJUTHIECKHX
pELIETOK anMmasa,
rpadwura, pymiepena.
O3HaKOMJIEHUE C

but6mmoreka [IOK

38. MOIU(MUKALINU, PACITPOCTPAHCHUEC B
¢ » Pacpocip npotieccom azcopounn https://m.edsoo.ru/00adfd9c
mnmpuponae, (1)I/ISI/ILIGCKI/IG 1 XUMHYECCKHE PacTBOPEHHBIX
cBoifctBa. Ancopouus. Kpyrosopor petects
- ACOPOIHA. KRpYy p AKTHBUPOBAHHBIM
yriepoaa B IpUpOAC. yIJIeM H YCTPOHCTBOM
IpoTUBOrasa.
Oxkcuapl yraeposa, ux pu3ndeckue u
XUMHUYECKHE CBOMCTBA, IEHCTBUE HA Jlabopamopieiii onvim
6. ITonyuenue,
19 JKUBBIE OPraHU3MBbI, IOJIYYEHHUE U cobupante, bu6nuoreka [IOK
" OpUMEHEHHE. JKOJOTHYECKHE PacliosHABAHNC 1 https://m.edsoo.ru/00adfebe
H3Y4YCHHE CBOMCTB
POOJIEMBI, CBSI3aHHBIC C OKCHJIOM JTIEKHCIOTO Taza.
yriepoaa (IV)
VYronpHas KHCI0Ta U €€ COIH, UX
q)HBH‘{eCKI/Ie Y XMMHYECKHE CBOMCTBA, Jlabopamoprbviii onvim
7. IlpoBenenue
MOJIYyYECHHUE U IPUMEHEHUE. R
5 but6mmoreka [IOK
40. KauecTBenHnas peakius Ha KapOOHaT- peakiuii Ha KapGoHaT
N —— https://m.edsoo.ru/00ae006¢
noHbl. Vcronp3oBanne kKapOOHATOB B
HU3y4YCHUE IIPU3HAKOB
OBITY, MEUITMHE, IPOMBIIIJICHHOCTH U HIX TIPOTEKAHNL.
CEIIbCKOM XO3SIHCTBE.
[IpakTudeckas padora Ne 4 mo Teme
a1 "IlosrydyeHune yrieKucioro rasa. X Bu6muotexa [JOK
" KauecTBeHHast peakiiusi Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHBIC MOHATHS 00
[Hemoncmpayuu:
0 OPraHUYEeCKHX BELIECTBAX KaK O Mo MoeKy bubnuoteka [JOK
’ OpTaHITIeCKIX https://m.edsoo.ru/00ae054e

COCMHEHUSX yriepoaa. (MeTaH, ITaH,
ATUJIEH, allETUIIEH, 3TAHOJI, TJIIMLEPHUH,

BEIIECTB.
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yKcycHas kucnota). [Ipupoaasie
WCTOYHUKH yTiieBogopoaoB [lonsTre o
OHMOJIOTMYECKH Ba)KHBIX BEIICCTBAX:
JKUpax, OenKax, yriieBojiax.

KpeMmuuii u ero coennHeHus: OKCUA
kpemuus (IV) u kpemHueBas kuciora.

CwIMKaThl, UX UCTIOJIb30BaHUE B OBITY Aeorctpatuti:
2 > O3HaKOMIICHHUE C EI/I6 JIMOTEKA HOK
43. | MeauIuHe, TPOMBIIICHHOCTH. npoyKImeit
. P — https://m.edsoo.ru/00ac080a
Bax#neiimme cTpouTenbHbIC
IPOMBIIIJIEHHOCTH
MaTepHabl: KEpaMHUKa, CTEKJIO, [IEMEHT,
0eTOH, Kene300eToH.
[TpakTnueckas padota Ne 5. Pemenue
44 | OXCUCPHMEHTATBHBIX 33124 MO TeMe 1 bubmmnoreka [JOK
" «BaxHeillne HEMETAIUIBI U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
KonTtponsHas padota Ne3 o teme
. bubmuoreka [JOK
45. «BaxHelue HeMeTaUIbl M UX
https://m.edsoo.ru/00ae0el8
COCIMHEHUS
Pa3znea 3. Mera/yibl 1 UX COeIUHEHHUS Hemoncmpayuu:
- OO0pasLbl METAIIIOB 1
3.1 OOmme cBoiicTBa METAJJIOB crinasos. Usyuerie
OO01m1ast XapaKTEpPUCTHKA XUMHUECKUX PesyJIBTATOB KOppOsitit
MECTaJIJIOB.
46 9JIEMEHTOB — METAJIJIOB. Jabopamopusie bubmunoreka LIOK
" Merammmdeckas CBSI3b U onbimyl 8: https://m.edsoo.ru/00ae103e
Osnakomnenue ¢
MeTaJUTMIecKasi KpUCTaIMIecKas obpasyamu memanios
pemérka. Pu3ndyeckue CBOMCTBA U CNaagos, ux
Qusuveckumu
MCTAJIJIOB ceoticmeamu
XHUMHUYeCKHe CBOMCTBA METAJIJIOB.
. . bubmoreka [JOK
47. | DAEKTPOXUMHYECKHUH PsiI HAMPSHKCHUN

MCETAIJIOB

https://m.edsoo.ru/00ael 156
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O61u1re cnocoObl MOTYyYSHHsI METAJLIOB.
CnnaBbl. BeluncneHnus o ypaBHEHUSIM

bubmunoreka LIOK

48. .
XAMWYECKHUX PEAKIUN, €CIIN OAUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJIEPKUT MPUMECH
[Hemoncmpayuu:
Wzydenne Bubnnoreka HOK
49.  llonsTHE O KOPPO3UU METAIIOB
PE3YILTATOB KOPPO3HH https://m.edsoo.ru/00ac1278
MECTaJZIOB
3.2 BakHelillne MeTAJLIIBI K UX
coequHenus [llenouHble METaJIIbL;
bu6mmoreka [IOK
50.  monoxenue B [ICXD, ctpoeHue aToMOB,
https://m.edsoo.ru/00ac14b2
HaxoXJAeHue B npupoje. Pusnyeckue u
XUMHYECKHE CBOIICTBA
OKcuabl U THAPOKCUJIBI HATPUS U
but6mmoreka [IOK
51. kanus. lIpuMeHeHue menouHbIxX
o https://m.edsoo.ru/00ac14b2
METAaJJIOB U UX COCTUHCHUM.
Illenouno3zeMenbpHEIS METaJIbI —
o o, Jlemoncmpayuu:
KAIBIUA W Mar"duii: IIONOKEHHE B o .
KpalHBaHT but6mmoreka [IOK
52.  TICXD, crpoeHue aTOMOB, HaXOXJACHUE ILIAMEHH HOHAMH
S — https://m.edsoo.ru/00aecl5e8
B npupoje. PU3snYeCKue U XUMUYECKUE
KaJIbIHAS
CBOMCTBA Maruus U KaJIbIUs
Jlemoncmpayuu:
. OcodennocTu bu6mmoreka [IOK
53. Bakueimue coeTMHEHUA KLU B3aMMOICHCTBHS
OKCHIA KATBIIA 1 https://m.edsoo.ru/00acl5e8
HATpHUs C BOAOH
54. | O0001EeHne 1 cucTeMaTh3alus 3HaHU
. . Jemoncmpayuu:
55 JKEcTKoCTh BOJIBI M CLIOCOOBI €6 Vcenenosannue bubmoreka [JOK

YCTpaHEHUS

CBOMCTB KECTKOU
BO/IBI.

https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuueckas padora Ne 6 o reme

o R bubmunoreka LIOK
56. JKEcTkOoCTh BOABI M METOJIBI €€ 1
" https://m.edsoo.ru/00aclae8
YCTpaHCHHS
Amromunuii: nonoxkenue B [ICX0D,
57 | CTPOEHHE aTOMa, HAXOXK/ICHHE B bubmmoreka [JOK
" npupoje. DusndecKre U XUMHUIECKHE https://m.edsoo.ru/00aelc64
CBOICTBA aJTIOMHUHUS
JlaGopaTopHbIE OIBITHI
. 9: Uccnenosanue
5q AmdoTepHbIe CBONUCTBA OKCUIA U amboTepHEX CROMCTS bubanoreka LIOK
' TUAPOKCHIA ATTFOMUHUSA ruapoxcuaa https://m.edsoo.ru/00aelc64
AJIIFOMUHUS U
TUAPOKCHA ITUHKA
Kene3o: momoxenwne B IICXDO,
CTPOEHUE aTOMa, HAXOXKJICHHUE B Aevoncmpayuu:Tlpon bu6nuoreka [IOK
. €CC IrOpCHMUsI Kejie3a B
59 p
npupoze. Duznueckne U XUMUYECKHE KHCIOpOzE https://m.edsoo.ru/00ac1d86
CBOICTBaA kKelle3a
OKcuapl, THAPOKCHUIBI U COJTH JKeJie3a
. but6mmoreka [IOK
60.  (II) m xenesa (III), ux cocras, CBOMCTBA
https://m.edsoo.ru/00ae35e6
U TIOJIyYECHHUE.
61. | O000mmeHne 1 cucTeMaTh3alus 3HaHUI
[TpakTudeckas padora Ne 7. Pemenue
¢y | KCTIEPHMEHTANBHBIX 327147 110 TeMe | bubnmoreka [JOK
" «Baxueimue MeTaJIbl U UX https://m.edsoo.ru/00ae3de8
COCIUHCHUSDY
Brruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEaKLUid, €CIU OJIUH U3
¢3, | PEArcHTOB JaH B M30BITKE WU Bu6muotexa [JOK

COJICPXKUT pUMecH. Berancnenus
MacCOBOM J0JIM BBIXOJa TPOTYKTa
peakuuu

https://m.edsoo.ru/00ael1750
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JlabopaTtopHble
omsITEL [IpoBenenue
KaueCTBCHHBIX
peakiuii Ha HOHbBI
(MarHus, KanbLus,

64. | O0001IEeHNEe ¥ cucTeEMaTA3als 3HAHNUI 1
aJIlOMHUHUSA, IMHKA,
sxenesa (1) u sxenesa
(1), meu (1),
OonyrcaHue IIPU3HAKOB
X IPOTCKaHUA.
Kontponbnas padota Ne4 o reme
65. | «BaxHenmue MeTaIIbBI U UX 1
COCIMHEHUS
Pasznen 4. Xumus u okpy:xaomas
cpena. 4.1 BemecrBa u MaTepuabl
B JKM3HHM 4YesioBeKa Bemiecrta u AemorncTparu:
o W3yuenune o6pasion
66 MaTepualibl B MOBCEAHEBHOM KU3HU 1 MaTepHaioB (CTeKIO, but6mmoreka [IOK
" genoBeka. be3omacHoe UCIIOIB30BaHUE CIUIABB METAILIOB, https://m.edsoo.ru/00ae3f50
o IIOJIMMEPHBIC
BEIIIECTB U XMMHUYECKHUX PEaKIIHii B MaTepuab)
osnITy. [lepBas moMoIp mpu
XUMUYECKHUX 05KOraxX U OTPABJICHUSIX.
XUMHUYECKOE 3arpsi3HEHUE
. bu6mmoreka [IOK
67.  OKpyXaromei cpenbl. (mpeaeiabHas 1
https://m.edsoo.ru/00ae4270
JOTyCTUMasi KOHIIEHTPALHs BEIIECTB (
68 Ponp xvmMuu B pelIeHnH 3KOJIOTHYECKUX 1 bubmmoreka [JOK

npo0em

https://m.edsoo.ru/00ae4270

68
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MMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI

9 KVIACC

Konx nposepsiemoro

HpOBepﬂeMbIe NpeAMETHBIC PE3YJIbTAThHI OCBOCHUN OCHOBHOM 06paaoBaTean0ﬁ nmporpaMmmbIl

pe3yJabTara OCHOBHOTI'0 00111er0 00pa30BaHUs
1 [To Teme: «BemecTBo U XMMUYECKask PEAKIUSD)
pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSTHUH: pacTBOp, AJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOIUTUYECKAS UCCOIMAINS, PEAKIMM HOHHOTO OOMEHa, KaTaln3aTop, XMUMHYECKOe paBHOBECHE,
1.1 oOparuMble © HeoOpaTHMble pEaKIMH, OKHUCIUTEIHbHOBOCCTAHOBUTEIbHBIC PEAKIMH, OKUCIUTENb,
BOCCTAHOBUTEIb, OKHUCJICHHE W BOCCTAHOBJICHWE, aJUIOTPONHUs, aM(OTEepHOCTh, XHUMHYECKas CBS3b
(KoBaJIeHTHAs, HOHHAsI, METAJUTMYECKAs ), KpUCTAJTMYECKas PemIETKa, CIIJIaBbl, CKOPOCTh XUMHUECKOW PEaKINH
12 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKHX MOHSITHI U MPUMEHSTH 3TH MOHATUS NPU OMUCAHUU
) BEILIECTB U UX MPEBPALICHUM
13 COCTaBJIATH YPAaBHEHUS SJIEKTPOJIMTUUECKON JUCCOIMALIMY KUCIIOT, IIEJI0YEH U COJIEH, MMOJTHBIE U COKPaIIEHHbIE
] ypaBHEHHsI peaKifii HOHHOro 0OMeHa
1.4 pacKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUM  IMOCPEICTBOM  COCTaBJICHUS
AJICKTPOHHOTO OajaHca dTHX PeaKIni
1.5 IIPOBOJUTH PACYETHI IT0 YPABHEHHUIO XMMUYECKON peakuu
2 ITo Temam: «HemeTamisl 1 BX coemMHEHU» U «MeTaibl 1 MX COSTUHCHHS)Y




Konx nposepsiemoro

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAaThI OCBOCHUN OCHOBHOM 06paaoBaTean0ﬁ InmporpaMmmbIl

pe3yJabTara OCHOBHOTI'0 00111ero 00pa30BaHus
XapaKkTepu30BaTh (OMHCHIBATh) OOMME W CHEIU(PUUIECKHE XHUMHYECKHE CBOWCTBA TPOCTBIX U CIOKHBIX
2.1 BEUIECTB, MOATBEPXAasi OMUCAHUE MPUMEpPaMH MOJEKYJSPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIui
29 COCTaBJISTh YPABHEHUSI PEAKIIHIA, TIOITBEPKIAIOINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEKY BEIIECTBAMU
' pa3JIMYHBIX KJIACCOB
73 HpOFHOBI/IpOBflTB CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH MPOTEKAHUS XUMHUYECKHX
MIPEBPALICHHUI B PA3TUYHBIX YCIOBUSIX
ClIeIoBaTh IMpaBWJIaM TIOJb30BaHUS XHMHUYECKOM MOCyIod M JabOpaTOpHbIM 000pYJOBaHHMEM, a TaKkKe
24 npaBwiaM OOpallleHusl C BEIIECTBAMH B COOTBETCTBMM C MHCTPYKIUSMHU I10 BBINOJHEHUIO JaOOpaTOPHBIX
XUMHYECKHX OIBITOB IO MOJTYYCHHIO M COOMPAHUIO Ta3000pa3HbIX BENIECTB (AMMHUAKA U YIJIEKUCIIOTO Ta3a)
MPOBOANTH PEAKIIUH, TOATBEPKAAIOIINE KAaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM
2.5 myTéM XJIOpUA-, OpoMuI, noau, kapOoHat, ¢pocdat, CUIHKAT, CyJIb(aT, THAPOKCUINOHBI, KATHOHBI aMMOHHUS,
MOHBI U3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB
3 I1o Teme: «XUMUs U OKPYIKAIOILAsL CPEay
3.1 pacKpbIBaTh CMbICI OCHOBHBIX xuMHuueckux nouatuii: [1/IK BemecTBa; koppo3usi MeTamioB
MPUMEHSITh OCHOBHBIE ONEPAIUMUA MBICTUTEILHON NESTEIILHOCTH — aHAllu3 U CHHTE3, CPaBHEHHE, 0000IIeHHE,
39 CUCTEMAaTH3allNI0, BBISBICHUEC IMPUYMHHO-CIEACTBCHHBIX CBS3€M — I HM3y4YeHUS CBOWCTB BEIIECTB U

XUMHAYECKHX PEaKINi; eCTEeCTBCHHOHAYYHbBIC METO/IbI TO3HAHUS — HAOIO/ICHHE, U3MEPEHUE, MOJICITUPOBAaHUE,
AKCTIICPUMEHT (PEaTbHBIM U MBICTICHHBIN )
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BeniectBo n xumnueckast peakuus. [lopropenue

1.1

[Tepuonuueckuii 3akoH. [lepuoandeckas cucrema xumuueckux smnemeHToB [[.1. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB XMMHYECKHUX DIIEMEHTOB MEPBLIX TpéX NnepruoaoB, Kajausd, KaJblOUA U HX COC,Z[I/IHGHI/Iﬁ B COOTBETCTBHU C
MOJIOKEHUEM 31eMeHTOB B Ilepronueckoi cucteMe u CTpOEHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BUABI XUMHUYECKOW CBS3U. THIBI KPUCTAIUIMYECKHUX PEIIETOK, 3aBUCHMMOCTb CBOWCTB BEIECTBA OT THIIA
KPUCTAJUNINYECKON peIéTKN M BHJA XUMHUYECKOW cBs3u. Kiaccupukanuss ¥ HOMEHKIATypa HEOPraHUYECKUX BeUIecTB (MEXIy-
HapoJHas U TpUBHAJIbHAsS). XMMUYECKHE CBOICTBA BEILECTB, OTHOCAIIMXCS K Pa3IMYHbIM KJIacCaM HEOPraHWYECKUX COECIUHEHUH,
ITCHETUYECKAs CBS3b HEOPIraHMYECKUX BEILECTB

1.3

Krnaccudukanns XuMu4eckuX peakiuil Mo pa3IudHbIM IpHU3HaKaM (10 YUCIy UM COCTaBYy yYacCTBYIOIIMX B PEaKLMU BELIECTB, IO
TerIoBoMy 3 (deKTy, Mo N3MEHEHHUIO CTENECHEeW OKMCICHUS XUMUYECKHX 3JIEMEHTOB, [0 00paTUMOCTH, 110 YYaCTHIO KaTaJlu3aTopa).
DK30- 1 SHJIOTEPMUYECKUE PEAKLIUU, TEPMOXUMHUYECKUE YpaBHEHUS. [IOHATHE O CKOPOCTH XMMUYECKOW peakuu

1.4

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusX. [IoHsATHEe 0 TOMOTeHHBIX U TeTepOreHHbIX peakuusx. [lonsTtue o
XUMUYECKOM paBHOBECUHU. DAKTOPHI, BAUSIONINE HA CKOPOCTh XUMHYECKOW pEAKIIMHU U MOJ0KEHHE XUMUYECKOT0 PABHOBECHSI

1.5

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pc€akuuu, 3J'ICKTpOHHBII>i 0aJaHC OKHCIIMTEIBHO-BOCCTAHOBUTCILHOM pEaKknum. CocraBnenne
ypaBHCHI/Iﬁ OKHCJIIMTCIIbPHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C MCITOJIb3OBAHUEM MCTOAA SJICKTPOHHOI'O OanaHca

1.6

Teopml 3JI€KTpOHHTI/I‘IeCKOI>'I JUuccouanuu. 3.H€KTpO.HI/ITBI W HCOJICKTPOJIUTHI. KaTI/IOHBI, aHUOHEBL. MexaHus3m Juccornuannu BEUICCTB
C pa3JIMYHbBIMU BUJaMU XUMH4YeCcKou cBs13u. CTeneHn JUCCOUaln. CunbHBIE U cna6me SJICKTPOJIUTHI. PeaKI_[I/II/I HMOHHOT'O O6M€Ha.
VYcnoBusi mpoTekaHUsl peakiuii MOHHOTO OOMEHa, MOJHBIE W COKpaIIéHHbIE WOHHBIC ypaBHEHHUs peakuuii. CBOMCTBa KHCIIOT,
OCHOBAaHHWH M COJIeH B CBETE MPECTABICHUNM 00 3JIEKTPOTUTHIECKON auccoruanuu. KauecTBeHHbIe peakiiuu Ha UOHBL. [ToHsTHE O
TUAPOJIN3E COJICH

1.7

XUMHUECKUH KCIIEPUMEHT: O03HAKOMIJICHHE C MOCISIMH KPHCTALTHUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U
HeMeTa/uioB (TpaduTa M anmasza), CIOKHBIX BEIHICCTB (XJIOpHAA HATPHs); MCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOU
peaKIuu OT BO3JACHCTBHSI Pa3INUHbIX ()aKTOPOB; UCCIICOBAHKE AIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIAIIIH
KHCJIOT, IIeJ0o4Yei U coyiell (BO3MOXKHO HCIIOJIb30BaHHE BUICOMATEPHATIOB); MPOBEJICHHE OINbITOB, WIUIIOCTPUPYIOUIMX MPHU3HAKH
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MPOTEKAHUS PeaKlMii HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BBIICICHUE Ta3a, 00pa30BaHUE BObI); OMBITOB, HILTIOCTPUPYIOIINX
IIPUMEPBl  OKUCIIMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAaKIU (TOpEeHHEe, peaklUuu pasjoKEHUs, COEIMHEHHUs); paclo3HaBaHHE
HCOPTraHNYCCKUX BCIICCTB C IOMOIIBIO KaUCCTBCHHLIX peaKLII/Iﬁ Ha MOHBI, pCHICHUC SKCICPUMCHTAJIbHBIX 3a1a4

Hemeramie! 1 ux COCOAMHCHU S

2.1

OO0mas xapakTepucTrKa raoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE cTereHn okucieHus. CTpoeHue u pusndeckue
CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMUUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJICHCTBHE C METAJIJIaMH, HEMETaJJIaMU,
menoyamu).  Xiopoogopona. ColnissHas KHCIIOTa, XHUMHYECKHE CBOWCTBa, MOJIydeHHE, NIpuMeHeHue. JleiicTBue Xxjopa u
XJIOPOBOJIOPOJA HA OPraHU3M 4YeJI0BeKa. BaskHelre XJI0puabl U UX HAXO0KICHHUE B IIPUPOJIE

2.2

OOm1as xapakTepucTuka 31eMeHToB VIA-rpynmsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTENeHN OKHcaeHusa. CTpoeHue u
¢bu3nyeckue CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAM(DUKALNN KUCIOPOAA U Cepbl. XUMHUECKHUE
cBolicTBa cepbl. CepoBOAOPOA, CTPOCHHE, (PU3HUECKHE U XUMHUYecKue cBoWcTBa. OKCHIBI cepbl KaK NMPEICTaBUTENN KHCIOTHBIX
okcuaoB. CepHasi KUCIIOTa, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (00IIME KaK MPEeICTaBUTENs Kilacca KUCIOT U crennduieckue).
XUMHUYECKUE peaKiiy, JeKalllie B OCHOBE MPOMBIIUIEHHOTO Crioco0a moydeHus: cepHoit kuciothl. [Ipumenenue. Conu cepHoi
KHCJIOTBI, Ka4eCTBEHHasl peakuus Ha cyiabdaT-uoH. HaxoxnaeHue cepbl U €€ coeAMHEHUI B mpupoje. XUMUYECKOE 3arpsi3HEHUe
OKpY’Karollel Cpeibl COEAUHEHHMSIMU Cepbl (KUCIOTHBIE JOXK U, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €0 MPEJOTBPALLCHHS

23

OOmrast xapakTepucTHka 371eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOSHHsI aTOMOB, XapaKTEpHBIE CTENEHU OKUCICHHUS. A3OT,
pacrpocTpaHeHue B NpHupoje, pu3ndeckue U XMMU4eckue cBoiicTBa. Kpyrosopor asora B mpupoae. AMMHUAK, €ro (Gpu3snueckue
U XUMHUYECKHE CBOWCTBA, MONy4eHue U npuMmeHeHue. Coiau aMMOHMA, UX (U3MYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHE.
KavecTBeHHast peakiiysi Ha HOHBI aMMOHUS. A30THasi KMCIIOTa, €€ MOoJdy4YeHue, (pu3nuecKkue U XMMHUYEeCKHe CBOWCTBa (00IIre Kak
NPEJCTaBUTEN KJlacca KHUCIOT M crenuduueckue). Vcnoiab3oBaHWe HUTPATOB M COJEH aMMOHMS B KayeCTBE MHUHEPAIbHBIX
ynoOpeHuid. XUMHUECKOe 3arps3HEHUE OKpY’Kalollel Cpelpl COCOUHEHUSMHU a30Ta (KUCIOTHBIE JTOKAM, 3arpsA3HEHUE BO3/yXa,
TTOYBBI U BOJJOEMOB)

24

docdop, amnorponusie Moaudukamu Gocdopa, pusndeckue u xumudeckue coiictea. Oxeun pochopa(V) u pochopnas kucnora,
(dbu3nYeCcKre 1 XMMUYECKHE CBOMCTBA, mosrydeHue. Mcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATBHBIX YI00pEHUH

2.5

O6mras xapaktepuctuka 351eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbBIE CTEMEHU OKHUCICHUS. YTJIEPO,
AJUIOTPONHBIE MOIU(UKAINK, PACHPOCTpaHEHHWE B MpHUpoae, (U3NYecKHe M XHUMHYeckhe cBoiicTBa. AzncopOuus. Kpyroeopot
yraepona B npupoje. OKcuasl yriepoaa, ux Gu3ndeckue 1 XUMHUECKUE CBOICTBA, IEHCTBHE HA JKUBbIE OPraHU3MBI, OJyUYCHHE
U TpUMEHEeHue. DKOJIOTHuYecKue MpobieMbl, cBA3aHHbIe ¢ okcuoM yriepoaa(lV); rumoresa riao0anbHOro MOTEMICHUS KIMMATa;
NapHUKOBBIA 3¢ dekT. YronbHas Kuciaora u e€ coyd, uX (pu3nueckre M XMMHYECKHE CBOMCTBA, MOJyYEHUE M TNPUMEHEHHE.
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KauectBennast peakiuss Ha kapOoHaT-uoHBI. lcmonb3oBanue kapOOHATOB B OBITY, METUIIMHE, MPOMBIIUICHHOCTH M CEIHCKOM
XO3IUCTBE

2.6

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBaX KaK O COEAUHEHUSX yriepojaa (MeTaH, 3TaH, STHJIEH, alleTUJIeH, STaHO,
TNIMLEPHH, YKCYCHas KucnoTa). X coctaB n xumudeckoe crpoeHue. [lonatue o Ononornyecky BaXKHBIX BEIIECTBAX: JKHUpax, OeKax,
YIJIEBOJIAX — M UX POJIM B JKM3HU YeJIoBeKa. MarepuanbHOE €AMHCTBO OPraHMUYECKUX U HEOPTAHUUECKUX COSIMHEHUN

2.7

Kpemuwnii, ero ¢usnyeckne m XUMHYECKHE CBOWMCTBA, MojydeHHe W mnpumeHeHue. CoennHeHHMs KpeMHHS B npupone. OOmme
npencrasieHus 00 okcune kpemHusi(IV) u kpemuueBoit kucinore. CHIMKATBI, UX UCHOJIB30BaHUE B OBITY, MEIUILIUHE, MPOMBbIIII-
JIEHHOCTU. BakHeiilue cTpouTenbHbIe MaTepUaNbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [IpobieMbr Ge3omacHOro
HCIIOJIb3OBAHHU CTPOUTCIIbHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ JKU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: H3yueHue 00pa3ioB HEOPraHMUECKUX BELIECTB, CBOMCTB COJISTHOM KUCIIOTHI; IPOBEACHHE KaUeCTBEHHBIX
peakuuii Ha XJIOPUI-UOHBI U HaOII0IeHNE TPU3HAKOB UX MPOTEKaHUS; ONbBITHI, OTpaXkaroliue (pu3nveckre 1 XuMUYeCKUe CBOMCTBA
raJIOTeHOB U UX COeTMHEHMI (BO3MOYKHO UCIIOIH30BAHUE BUAEOMATEPHUATIOB); O3HAKOMJICHHE C 00pa3IaMy XJIOPUAOB (TaJlOreHUI0B);
O3HAKOMJICHHE C O0paslamMH cepbl M €€ COeTUHEHHAMHU (BO3MOXKHO HCIIONBb30BAaHHE BUAECOMATEPUAIOB); HAOIIOJACHUE Ipolecca
oOyrimBaHUs caxapa Mo AeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3yUYeHUE XUMHUYECKUX CBOMCTB pa30aBICHHOM CEpHO
KHCIIOTBI, MPOBEJCHNE KayeCTBEHHOM peaklUuu Ha cyib(paT-uOH U HaOIMIOJeHHEe MpHu3HaKka e€ MpOTEeKaHHs; O3HAKOMIIEHHE C
(bu3MUecKUMHU CBOMCTBaMH a30Ta, pochopa U uX coequHEeHUH (BO3MOKHO UCTIONB30BaHUE BUACOMATEPUAIOB), 00pa3IlaMy a30THBIX
u pochopHBIX ynoOpeHUil; moyyeHne, cooOnpaHue, pacro3HaBaHWe M U3YYCHHE CBOWMCTB aMMHAaKa; MPOBEJACHUE KAaYeCTBEHHBIX
peakuuii Ha HOH aMMOHUS U QocdaT-uoH U U3ydeHne NMPU3HAKOB UX NMPOTEKAHMsI, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM
KHCIIOTHI C Me/IbIO (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPHUAIIOB); U3yUYEeHUE MOJIEeJIe KpUCTAJUTMUECKUX PEeIIETOK anMasa, rpagura,
¢byiepeHa; 03HaKOMIICHHE C TPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIIEM U yCTPOHCTBOM MPOTHBOIa3a;
noJlyyeHue, cooupanue, pacro3HaBaHue U U3y4eHHE CBOWCTB YIIIEKUCIIOTO Ta3a; MPOBeIeHNEe KaYeCTBEHHBIX Peaknii Ha KapOoHaT-
U CHJIMKAT-UOHBI U M3yYEHHUE MPU3HAKOB UX NMPOTEKAHUS; O3HAKOMJICHHE C MPOIYKIHEH CHIIMKATHON IPOMBIIUIEHHOCTH; pPElIeHHE
SKCIIEPUMEHTAIBHBIX 3a7a4 0 TeMe « BaskHel e HeMeTaIbl U UX COeTUHEHUS»

MerTainsl 1 uX COCIUHCHUA

3.1

OO6m1ast XapaKTEPUCTHKA XUMUUYECKHIX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH HX MOJI0KeHUs B [leproandeckoit cucteMe XUMUIECKUX
anemenToB /.M. MenneneeBa u crpoeHust atoMoB. CTpoeHHE METaIOB. MeTallinyeckas CBSI3b M METaJUIMUeCKasi KpUCTAILNTNYECKast
peIéTKa. DIEKTPOXUMUUECKUN Psii HAIPSHKEHUH METAJITIOB

3.2

dusnueckue U XUMUIECKHE CBOMCTBA MeTaIUTOB. O01IHE CIIOCOOBI MOTydeHHs MeTaIIoB. [IoHSITHE 0 KOPPO3UU METAJUIOB, OCHOBHEIC
CroCcOOBI 3aIMTHI UX OT Koppo3uu. CriiaBsl (CTalb, YyT'YH, JIOPATIOMUHNN, OpOH3a) U MX MPUMEHEHHE B OBITY U TPOMBIITUICHHOCTH
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[lenounsle MeTaiuibl: noJjioxkeHue B Ilepuoanueckoit cucreme xumuueckux anemeHToB .M. MenneneeBa; cTpoeHMe UX aTOMOB;
HaxoxJieHue B npupoje. Ouznueckre U XMUMUYECKUE CBOMCTBA (HA MpUMepe HAaTpusi U Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U
Kanus. [I[puMeHeHre meaoYHbIX METAIOB U UX COSTMHEHUN

3.4

[[{esrouHO3eMENBbHBIE METAJIIBI MATHUW M KalbLMM: IOJIOKeHHE B Ilepumonmueckoi cucreme XxuMuuyeckux siemeHToB JI.H.
MenzeneeBa; CTpOEHUE UX AaTOMOB; HaX0KJAeHUE B Ipupoae. Pru3nyeckue 1 XUMUYECKHE CBOMCTBA MArHUs U Kajblins. Baxueiime
COCJIMHECHMS KaTbIUs (OKCU, THIIPOKCU, COJH). JKECTKOCTH BOJIBI M CIOCOOBI €€ yCTPaHCHHSI

3.5

AmomunHuil: nosoxkenne B Ilepuoguueckoil cucreMe xumuyeckux 3ieMeHToB .M. MeHaeneeBa; CTpoeHHE aroMa; HaXOXKICHUE B
npupojie. Duzndeckre 1 XMMHUECKHE CBOMCTBA aIFOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA AITFOMUHUS

3.6

Kenezo: nmonoxenue B Ilepuoanueckoit cucreme xumudeckux snemeHToB .M. MenzaeneeBa; cTpoeHUE aroMa; HaXOXKIACHUE B
npupojie. Puzndeckue 1 XUuMUUIECKHE CBOMCTBA xkene3a. Okcuasl, ruapokcuanl u conu xene3a(ll) u sxenesa(Ill), ux cocras, cBolicTBa
1 ITOJIYUCHUC

3.7

XUMHYECKUH SKCIEPUMEHT: O3HAKOMJIEHHE C oOpa3llaMH METa/IOB M CIUIABOB, WX (HM3MYECKUMU CBOWCTBAMH; H3yYCHHE
PEe3yIABTATOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOIB30BaHUE BHACOMATEPHAIIOB), 0COOEHHOCTEH B3aMMOICHCTBHS OKCH/Ia KAJTbITHS
Y HATpUs C BOJOW (BO3MOXKHO HCITOJIb30BAaHHWE BHIEOMATEPHANIOB); MCCIICJOBAHHE CBOWCTB XECTKOW BOJBI; MpOIlecca TOpeHUs
xKeje3a B KUCIOpoJie (BO3MOXKHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB); MPU3HAKOB MPOTEKAHHUS KAaY€CTBEHHBIX PEaKIUi Ha MOHBI
(Marams, Kanblus, amroMuHUS, 1MHKa, kenesa(ll) u xeneza(lll), menu(Il); mHaGmroneHne n omMcaHuEe MPOILECCOB OKPAIIMBAHUS
MJIAaMEHW MOHAMH HATPHSs, KIS U KaIbIUs (BO3MOXKHO HMCIIOJb30BAHKUE BUIEOMATEPHAIIOB); MCCIIeIOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHIA AIIOMUHUS U THUJIPOKCUIA ILMHKA; PEIICHHE 3KCIEPUMEHTAIbHBIX 3a7ad mo Teme «Baxueillme MeTauibl U HUX
COCIMHCHUS

XHUMUS U OKpY’Karolas cpeaa

4.1

HoBble maTepuansl u TexHosoruu. Benjectsa u Marepraisl B IOBCEAHEBHOW KM3HU YENOBEKA. XUMHS U 310poBbe. be3omacHoe
WCIOJIb30BAHNE BEIIECTB U XMMHYECKHUX peakimii B ObITy. [lepBas mOMOIIb MPU XUMUYECKUX 0)KOTaX M OTPABIICHUSIX

4.2

OCHOBBI 3KOJIOTMYECKOW T'pPaMOTHOCTH. XHUMHYECKOe 3arpssHeHue okpyxkaromend cpeasl [IJIK. Pons Xumuu B pemieHuun
HKOJIOTHYECKUX Mpobnem. IIpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB (YToJib, IPUPOIHBIH ra3, HeTh), MPOIYKTHI UX EPEepPadOTKU, UX
POJIb B OBITY U IPOMBIIUIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3y4YeHHEe 00pa3I[0B MaTepHaIoB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIE MaTepUaIIbl)




MPOBEPSIEMBIE HA OI'3 11O XUMWU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

Kon npoBepsiemoro IIpoBepsieMble TPeGOBAHMSA K MPEIMETHBHIM pPe3yJibTaTaM 6a30BOr0 YPOBHSI OCBOEHHUsI OCHOBHOI1 00pa30BaTeIbHOIM
TpeGoBaHUA MPOrpaMMbl 0CHOBHOT'0 00111ero o0pa3oBaHusi Ha ocHoBe PI'OC

1 IIpencrasnenue:

0 TI03HAaBAEMOCTH SIBJICHUI Opupoabl, IMTOHUMAaHNEC OOBCKTHBHOM 3HAYMMOCTH OCHOB XHMHUYCCKOMU HAYKH Kak o0actu
1.1 COBPEMEHHOTO €CTCCTBO3HAHUA, KOMIIOHCHTA O6III€I\/'I KYyJbTYpPbl H HpaKTH‘IeCKOfI ACATCIIBHOCTU YCJIOBEKA B YCIOBHUAX
COBPEMCHHOTO 06I_I_ICCTB3.; IOHUMAaHNE MECTa XUMHHU CPCIN NPYTUX €CTECTBECHHBIX HAYK

12 O HAY4YHbIX METOAAaX IMO3HAHWA, B TOM HYHCIIC 3KCOCPHUMCHTAJIbHBIX U TCOPCTUYCCKUX METOAAX HCCICAOBAHUA BCIICCTB U
' N3YYCHUA XUMUYCCKUX peaKHHﬁ; YMEHHUE UCTIOJIB30BaTh MOACIIN JIA 00BSICHEHHS CTPOCHHUA aTOMOB U MOJICKYJI

0 cepax MpoecCHOHATBEHON NEITETHHOCTH, CBS3aHHBIX C XMMHEH U COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
13 JOCTIDKCHUSIX XHMHYECKOM HayKH, YTO IIO3BOJHMT OOydYaroIIMMCS paccMaTpHBaTh XMMHIO Kak cdepy cBoelt Oymyreit
' npoQecCHOHATBPHON AEATEIFHOCTH M CAETATh OCO3HAHHBIA BBHIOOP XMMHH KakK NMPOGIIFHOTO MpeaMeTa IpH Iepexone Ha

YPOBEHB CPEeTHEr0 00IIEero 00pa3oBaHuUs

2 Branenue cuctemMoll XUMHYECKHX 3HAHUN U YMEHHE MTPUMEHSITh CHCTEMY XMMHYECKUX 3HAHUHN, KOTOpasi BKIIOYAET:

BOKHEHILIME XMMHUYECKHE TOHITUS: XUMHUYECKUH BIIEMEHT, aToM, MOJIEKYja, BELIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO,
OJTHOPOJIHAS ¥ HEOTHOPOJIHAS CMECh, OTHOCHUTEIIHHBIC aTOMHAS M MOJISKYJISIpHAS MAcChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MOJSIpHBIA 00BhEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb (CPEIHSIST), XMMUYECKas PEaKIlusl, peaKiud COCTUHECHUs, PEaKIun
PasNIoKEHHMs, pEaKIMy 3aMEICHHUS, PEaKIii 00MeHa, TeIToBOH 3(h(EKT peakinu, SK30- U SHIOTEPMHUUCCKUE PEAKIIUH, PACTBOD,
MaccoBast JIOJISI XUMUIECKOTO AJIEMEHTA B COEJIMHEHUH, MacCOBast JIOJISl ¥ TIPOIIEHTHAsI KOHIICHTPAIIMS BEIIECTBA B PACTBOPE, SAPO
2.1 aToma, JJICKTPOHHBINA CJIOW aToMa, aTOMHasl OpOUTaNb, PAANyC aTOMa, BaJICHTHOCTb, CTCIICHb OKHCIICHHUS, XUMHUYECKasl CBS3b,
AIIEKTPOOTPHUIIATENILHOCTD, ITOJISIPHAS U HETIOJISIpHAs KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, METAIMUYECKAS CBSI3b, KPHCTAJUTUIECKAS
pelérka (aToMHasi, HIOHHAs!, METaJITHUECKasl, MOJIEKYJIApHAs ), UOH, KATUOH, aHUOH, SJIEKTPOJIUT U HEIJIEKTPOJIUT, SJIEKTPOJIUTH-
YyecKas JMCCOLUAINS, PEaKIIMH HOHHOTO 00MEHA, OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHU, OKHCIUTENb U BOCCTAHOBHUTEb,
OKHCJICHHE W BOCCTAHOBIICHHE, JJICKTPOJU3, XMMHUYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTUMbIE PEaKIMH, CKOPOCTh
XUMHYECKOM peakiu, katanuzatop, [1JIK, koppo3usi MeTaioB, CIiaBbl

29 OCHOBOITOJIAraroIIie 3aKOHBI XUMHUU: 3aKOH COXpaHEHUs MaccChl, epruoauieckuii 3akon J[.11. MenneneeBa, 3aKk0H MOCTOSIHCTBA
’ COCTaBa, 3aKOH ABOraapo

2.3 TEOPUHU XUMUU: ATOMHO-MOJIEKYJIIpHAsl TEOPHsl, TEOPHSI NIEKTPOIUTUYECKON AUCCOLUALNU

3 Brnanenue ocHoBaMU XUMUYECKOMN I'paMOTHOCTH, BKJIFOYAIOIIIEH:
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IIpoBepsieMble TPeGOBaHMSA K IPeIMETHBIM pe3y/ibTaTaM 0a30BOro YPOBHSI OCBOEHUSI OCHOBHOI1 00pa30BaTeIbHOI

TpeGoBaHusA NPOrpaMMbl OCHOBHOT'0 0011ero od0pa3oBanusi Ha ocHoBe PT'OC
yMEHHE MPaBUIbHO HCIIOJIb30BaTh U3YUYEHHBIE BEIIECTBA U MaTepualbl (B TOM YHCIIE MUHEpaJbHbIE yIOOpPEHHs, METAJIIbl U
CILIABBI, IPOIYKTHI TIepepabOTKU MPUPOIHBIX UCTOYHUKOB YTIEBOIOPOIOB (YIIIS, IPUPOIHOTO ra3a, He()TH) B OBITY, CEITECKOM
3.1 XO3SHUCTBE,
Ha TPOU3BOJICTBE U MOHUMAHUE 3HAUCHUS KHUPOB, OCIKOB, YIIEBOJIOB I OpraHM3Ma YeJIOBEKa; YMEHHE IIPOTHO3MPOBATH
BJIMSIHUE BEIIECTB M XUMHUECKUX MPOLECCOB HA OPraHM3M YeJIOBEKa U OKPYIKAIOIIYI0 IPUPOIHYIO CPEIY
3.2 YMEHHE HHTETPUPOBATH XUMUYECKUE 3HAHHS CO 3HAHMUSIMH JPYTHX YIeOHBIX IPEIMETOB
33 HAJTMYUE ONBITa pabOTHI ¢ PA3TMYHBIMHA HCTOYHUKAMH HH(POPMAIMY [0 XMUMUH (Hay4IHas ¥ HayJHO-TIONYJISIpHAs JINTEpaTypa,
’ CIIOBApH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
34 YMEHHE OOBEKTHUBHO OIICHMBATH WH(POPMAIMIO O BEHICCTBAX, WX NMPEBPALICHUAX M MPAKTHYECKOM NPUMECHCHHH W YMECHHE
’ HCIIOJIB30BATh €€ IS PEHICHUS YIeOHO-TI03HABATEIBHBIX 33124
4 Biiagenve ocHOBaMH MOHSATUIHOIO ammapara ¥ CUMBOJIMYECKOTO SI3bIKa XUMHHU I COCTaBJICHUS (POPMYJl HEOPraHUYECKHX
BEIICCTB, YPABHCHUH XUMUYCCKHUX PEAKIHif; OCHOBaMU xuMuueckoir HomeHkIatypbl (IUPAC u TpuBHanbHOK)
YMeHue oOBSCHATH CBSA3b TOJIOKEHHS dJIeMEHTa B [lepromudeckoll CHCTeME C YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS
5 aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsi sapa, OOIIee YHCIO AJICKTPOHOB), PACIpPEACICHHEM 3JCKTPOHOB IIO
HHEPreTHYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOOB, KA U KAJIBITHS
[Ipencrasnenue o meprogMUECKOi 3aBUCIMOCTH CBOWCTB XUMHYECKHX AJIEMEHTOB (PaglyC aToMa, HJIEKTPOOTPHUIIATEIFHOCTD),
6 IPOCTBIX U CJIOKHBIX BEIIECTB OT IOJIOKEHMs 3JeMeHTOB B Ilepmommueckoil cucreme (B MajbIX MEPHUOAAX U TIAaBHBIX
MOJIIPYIIAX) U 3JEKTPOHHOTO CTPOEHHSI aTOMa
7 YMeHue KiacCu(pUIUPOBaTh:
7.1 XUMHUYECKUE IJIEMEHTBI
7.2 HEOpPraHW4ecKHe BellecTBa
7.3 XUMUYECKUE PEAKIINH
8 YMeHne onpenensith:
8.1 BaJICHTHOCTb U CTEINIeHb OKUCIICHUS] XUMHUYECKUX AJIIEMEHTOB, 3aps]l HOHA
8.2 BUJ XUMHUECKOM CBSA3H U THUIl KPUCTALUTUYECKON CTPYKTYPBI B COSTUHEHUAX
8.3 XapaKTep Cpelibl B BOJHBIX PACTBOPaX BEIIESCTB (KHCIOT, OCHOBAHUH )
8.4 OKHCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHure xapakTepr30BaTh (PU3NICCKUE U XUMUYECKUE CBOWCTBA:
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TpeGoBaHusA NPOrpaMMbl OCHOBHOT'0 0011ero od0pa3oBanusi Ha ocHoBe PT'OC
9.1 MPOCTBIX BEHIECTB (KUCIOPOJ, 030H, BOAOPOI, rpaduT, anmas, KpeMHui, a3ot, hochop, cepa, XJIop, HaTPHid, Kalui, MarHuH,
' KaJIbIUN, QJTFOMUHUM, XKeJIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCIIE UX BOJHBIX PACTBOPOB (BOJAA, aMMHAK, XJIOPOBOAOPO/, CEPOBOJAOPO, OKCUIbI U THUAPOKCHUIBI
9 metaiioB [-IIA rpynn, amomunus, meau (II), uunka, sxenesa (II u II), okcunst yraepoaa (II u 1V), kpemuus (IV), azota u
’ tdhocdopa (IIT u V), cepsr (IV u VI), ceprucras, cepHas, a30TUCTas1, a30THasI, GochopHas, yroybHas, KpEMHHEBAs KACIOTa U UX
COJIH)
9.3 IPOTHO3MPOBATH M XapaKTePH30BaTh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX COCTaBa M CTPOCHMS, IPUMCHEHHE BEIIECTB B
’ 3aBHCHUMOCTH OT UX CBOWCTB, BO3MOXKHOCTb MIPOTEKAHM XUMUYECKIX IPEBPAICHUN B PA3INIHBIX YCIOBUIX
10 ‘YMeHne coCTaBJIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHHsI PEAKIIHiA, B TOM YHUCIIE:
10.1 peakiuii FOHHOTO 0OMEeHa
10.2 OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA
10.3 WUTIOCTPUPYIONIMX XUMUYECKHE CBOWCTBA M3YUCHHBIX KJIACCOB (TPYIIT) HEOPTAaHUYESCKHIX BEIIESCTB
10.4 MOJITBEP)KAAIOIIUX T€HETHUECKYIO B3aUMOCBS3b MEXKy HUMU
11 ‘YMeHue BBIUCIATD (IPOBOAUTH PACUETHI):
11.1 OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChI BEIIECTB, MACCOBYIO JTOJIO XMMHYECKOTO 3JIEMEHTA B COCTIMHCHHIN
11.2 MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €0 Maccy, 00beM ra3oB
11.4 10 YPaBHEHMSIM XHMUYECKUX PEaKIMii 1 HAXOIUTH KOJMYECTBO BEIIECTBA, 00hEM M MACCy PEareHTOB MM NPOIYKTOB PEaKIIH
12 Biiagenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAaHWS (HAOMIOAEHHE, U3MEPEHHE, JKCIICPUMEHT, MOJCITHPOBAHKE) NPH H3YYCHUH
' BEIIECTB M XUMHYECKUX SIBICHHI; yMEHHE CHOPMYITHPOBATh NPoOIEeMy U MIPEIIOKHUTE ITyTH €€ PEIICHISI
12.2 Oe3omacHoOl paboThI ¢ XUMHIECKUMU BEIIECTBAMU, XMMHUYECKOU ITOCYI0H 1 1a00paTOpHBIM 000pYI0BAaHHEM
npaBwIaMu 0€30IacHOTO OOpAIIeHHUs ¢ BEHIECTBAMH, HCIONB3YEMbIMU B ITOBCEIHEBHOH XHM3HH, MIPAaBUIaMH MOBEACHUS B
12.3 HeNIx cOepekeHus 30POBbI M OKpY’KalolIed MPUPOIHON Cpelbl; IOHUMaHUe BpeAa (OMacHOCTH) BO3ACUCTBUS Ha >KHUBbBIE
OpraHM3MBI OTIPENIEIEHHBIX BEMIECTB, CIOCOOOB YMEHBIICHUS U IIPETOTBPAIICHUS UX BPETHOTO BO3ACHCTBHS
13 Hann4ne npakTnyecKux HABBIKOB INIAHUPOBAHMS M OCYIIECTBICHUS CIEAYIOMNX XUMHUECKIX SKCIIEPUMEHTOB!
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TpeGoBaHusA NPOrpaMMbl OCHOBHOT'0 0011ero od0pa3oBanusi Ha ocHoBe PT'OC
13.1 U3yUYCHHE W ONHCAaHUE (PU3MIECKUX CBOMCTB BEHIECTB; O3HAKOMIICHHE ¢ (PU3UYCCKUMU W XUMHUYCCKUMU SIBJICHUSIMU; OTIBITHI,
' WLTIOCTPUPYIOIIUE MTPU3HAKH MTPOTEKAHUSI XUMUYECKUX PEaKIHi
13.2 U3yUYCHHE CITIOCOOOB Pa3IeNICHHs] CMECei
133 MOJTy9eHHUE KUCIOPO/Ia ¥ H3YIEHHE €0 CBOMCTB; MOTyIEeHHE BOJOPOIA U H3YIEHHUE €0 CBOICTB; MOMyUCHUE YIIIEKUCIIOTO ra3a
) Y U3y4Y€HHE €ro CBOMCTB; MOJIyYeHHE aMMHUaKa U U3Y4YEeHHE ero CBOICTB
13.4 MIPUTOTOBJIEHHUE PACTBOPOB C OMPEIEIEHHON MaCCOBOM J0JI€i paCTBOPEHHOTO BEIIECTBA
13.5 NPUMEHEHHE MHIUKATOPOB (JIAKMyca, METWIOpamka U (eHonpTanenHa) sl ONpeaeTeHnsT XapaKkTepa cpesl B PacTBOpax
’ KHCJIOT ¥ IIesioueit
UCCIIEIOBaHNE W OINMCAaHHE CBOWCTB HEOPraHMYECKUX BEILECTB PA3MYHBIX KIACCOB; M3Y4YEHHE B3aUMOJICHCTBUS KHUCIOT C
13.6 METaUIaMH, OKCHIAMH METaJJIOB, PacTBOPHMBIMU W HEPACTBOPHMBIMU OCHOBAHISIMH, COJIIMH; IOJTYYEHHE HEPACTBOPUMBIX
' OCHOBAHUI{; BBITECHEHHE OJHOTO MeTaia APYTMM H3 PacTBOpa COJIM; HCCIEAOBAaHHE aM(OTEPHBIX CBOMCTB T'MAPOKCHIOB
QTIOMUHHS U ITHKA
137 pelIeHne SKCIePUMEHTAIBHBIX 3a1a4 10 TeMaM: « OCHOBHBIE KJIaCChl HEOPTaHWYECKUX COSANHEHUID; « DNMEKTPOTUTHICCKAs
' JCCONMAInsy; «BakHelne HeMeTaIUThl M MX COSTUHCHIST»; « BaskHeHIie MeTaIIbl U X COCTUHEHUSD
XHUMHAYECKUE YKCIIEPUMEHTHI, HILUTIOCTPUPYIONINE IPU3HAKK IPOTEKAHNS PEaKMii HOHHOTO 0OMEHa; Ka4eCTBCHHBIC PEaKIIUU
13.8 Ha MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpaxX WOHBI: XJOpUA-, OpOMHI-, HOAMI-, CyibdaT-, Gocdar-, kKapOOHAT-, CHIHKAT-
AHUOHBI, THJIPOKCH]I-MOHBI, KATHOHBI aMMOHUSI, MarHusl, KJIbIUsS, ATFOMUHUS, Jene3a (2+) u xxenesa (3+), meau (2+), nuHKa
14 YmMenue:
14.1 IPEACTAaBIAITh PE3YNbTAThI SKCIIEPHMEHTA B (JOpPME BBIBOJIOB, I0KA3aTEIBECTB, TPAPUKOB U TAOIUI] M BBISBIATH SMINPHUICCKIC
] 3aKOHOMEPHOCTH
142 YCTAaHABIHMBATE CBSI3M MEXIY PETbHO HAOMI0JaeMBIMU XUMHUICCKUMH SBJICHUSIMH U TIPOLIECCAMU, TPOUCXOISAIINMHI B MAaKpO-

¥ MUKPOMHpE, OOBSCHITH IPUUNHBI MHOTOOOPAa3Hsl BEIIECTB




HNEPEYEHDB 3JIEMEHTOB COAEPKXAHMA, NPOBEPAEMbIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE IO XUMHHU

Kon IIpoBepsieMblii 31€MEHT coep:KaHUsI
1 [lepBoHavanbHBIE XUMUYECKHIE MTOHSTHUS
1.1 UucTele BeniecTBa v cMecu. CriocoObl pa3eneHus cMecen
1.2 ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHTHI. CHMBOJIBI XUMHUYECKUX 3J1eMEHTOB. [IpoCThIe 1 CI0XKHBIE BEHIECTBA.
1.3 Xumudeckast hopMyia. BaleHTHOCTh AaTOMOB XUMHUECKUX 371eMEeHTOB. CTEeHb OKHUCICHHMS
1.4 3aKOH MOCTOSHCTBa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca. OTHOCHUTENbHAs MOJIEKYyJsipHas macca. MaccoBas 101 XUMHYECKOTO
' 3JIEMEHTA B COCTMHEHUN
L5 KonuuectBo BemiectBa. Mosb. MonspHast mMacca. MonsipHblii 00bEM ra3oB. B3auMMOCBS3b KOIMYECTBA, MAacChl U YHUCIA CTPYKTYPHBIX €IUHHIIL
’ BEIIECTBA
1.6 Du3nyeCcKre U XUMHUUYECKHE SIBICHUSI. XMMHUYECKasi peakiys U €€ NpU3HaKy. 3aKOH COXPaHEHHsI MacChl BEIIECTB. X UMUYECKHUE YPABHEHUS
2 [Tepuonnueckuii 3akoH u [lepuogndeckas cucrema xumudecknx ieMentoB J[.M. Menneneera. CTpoeHue aTOMOB
21 [Mepuonnueckuii 3akoH. [lepmommueckas cuctema xumuueckux osnemeHToB J[.W. MenneneeBa. Ilepumonbt m rpynmbel. Pu3nyueckwili CMBICIT
' MOPSJIKOBOTO HOMEPa, HOMEPOB NEPHOa U TPYIIIHI MJISMEHTA
2 Crtpoenne atomoB. CocTaB aTOMHBIX siiep. M3otonbl. Di1ekTpoHbl. CTpOSHHE 3IEKTPOHHBIX 000JI0YEK aTOMOB IMEPBBIX 20 XUMUYECKUX 3JIEMEHTOB
’ [Tepuonnueckoii cucremsl JI.1. Menneneena
3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB XHMHYECKMX JJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, Kallus, Kalblus (pajguyca aTOMOB,
2.3 AIEKTPOOTPULIATENHHOCTH, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB) M UX COCIUHEHUHN B COOTBETCTBUU C TIOJIOKEHUEM 3JIeMeHTOB B I[lepuo-
JINYECKOM CHCTEME U CTPOCHHEM MX aTOMOB
3 CtpoeHre BenecTra
11 Xumudeckas cBsa3b. KoBaneHTHast (MOJIApHAsST W HEMOJSPHAS) CBs3b. OJIEKTPOOTPUIIATEIILHOCTh XUMUYECKUX dJeMeHTOB. VOHHasl CBS3b.
' MerTannuuaeckas CBI3b
10 Tunbl KPUCTALIMYECKUX PEIIETOK (ATOMHAs, HOHHAS, METAJTMUECKAas ), 3aBUCUMOCTh CBOICTB BEIIECTBA OT THUIA KPUCTATUTMIECKON PEIIETKH U BUIa
' XUMHYECKOH CBS3U
4 Baxkneiime npeacTaBuTeNM HEOpraHmiecknx BemecTs. HemeTanssl u nx coenrHeHus. MeTanbl ¥ uX COeAMHEHUS
Knaccudpukanuss u HOMEHKIAaTypa HEOPraHHYECKHX COCIUHEHHUI: OKCHIOB (CoJeo0pa3yloliue: OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) U
4.1 HECOJIe00pa3yrolie; OCHOBAaHUN (IIENOYH ¥ HEPACTBOPUMEIC OCHOBAHWUSI); KUCIOT (KHCIOPOJCOAEpKAIIIE M OSCKUCIOPOIHEIC, OJHOOCHOBHEIE U
MHOTOOCHOBHBIC); COJICH (CPETHUX U KHUCIIBIX)
4.2 Du3ndecKkre 1 XMMHYECKUE CBOMCTBA MPOCTHIX BENIECTB-HEMETAIIIOB: BOJIOPO/IA, XJI0pa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriaepona, KpeMHUs
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du3nueckue W XHUMUYECKHE CBOHMCTBA IMPOCTBHIX BEIIECCTB-MCTAJUIOB: JIMTUA, HATpUA, Kajlud, MarHuad W KaJblWd, aJIOMUHHUA, KEJIC3a.

43 DIEKTPOXUMHUUECKUHN psiJl HAPSDKEHUI METaJlJIOB
4.4 Du3nyeckre U XUMHYECKHUE CBOMCTBA BOJIOPOAHBIX COEAMHEHUI HEMETAJIOB: XJIOPOBOAOPOA, CEPOBOIOPOAA, AaMMHUAKA
45 dusndeckne U XUMHUUECKHE CBOMCTBa OKcHaoB HemertamwioB: cepbl (IV, VI), aszota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV).
[TosryueHue OKCHI0B HEMETAJIJIOB
4.6 XuMmuieckue cBorcTBa okcrioB: MetamuioB IA—IIIA rpyrm, ruaka, meau(1l) u xenesa(Il, 111). [TosrydaeHue oKCHIOB METAIIIOB
47 XuUMHYecKHe CBOICTBa OCHOBaHMIA U aM(OTEPHBIX THAPOKCUAOB (Ha MpUMEpe THMIPOKCUIOB aTIOMHUHUS, JKeje3a, LMHKa). [oyuenne ocHOBaHUi 1
' aM(OTEPHBIX THAPOKCHIOB
43 OO0mue XMMHUYECKIEe CBOWCTBA KHUCIIOT: XJIOPOBOJOPOTHOM, CEPOBOIOPOTHOM, CEPHUCTON, CEPHOH, a30THOH, (PochOpHOIA, KPEMHHUEBOH, YTOJBHOM.
Oco0ble XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHON CEpHOMN 1 a30THON KUCIIOT. [loydeHrne KUciIoT
4.9 OO0mue XuMHYecKHe CBOMCTBa cpeqHnx colieid. [lomyuenune comeit
4.10 [Tosryuenue, cobupanue, pacro3HaBaHue BOJIOPOJIa, KUCIOPOIa, aMMHUAaKa, YTIEKUCIIOro ra3a B 1abopaTopuu
4.11 [MonydyeHue amMmmuaka, CepHON M a30THOM KHCIIOT B MPOMBINUICHHOCTH. OOIIHe CIIOCOOBI MOTYYCHHUS METAIIOB
4.12 ['eneTrueckas CBsI3b MEXAY KJIACCAMH HEOPTaHWYECKUX COCAMHEHHUH
5 XHUMHUYECKHE PEaKIMU
51 Knaccudukanus XUMUYECKUX PEAKIUi 0 Pa3THYHBIM IPU3HAKAM: [T0 YHCITY M COCTABY YYACTBYIOIINX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3 dekTy,
' 10 U3MEHEHHIO CTETICHEH OKMCIICHHS XUMHYECKHIX 2JIEMEHTOB
5.2 TemnoBoii 3 ekt XUMHIECKOH peakuy, TePMOXUMHUYECCKHE YPaBHEHUS. DK30- M DJHJOTEPMHUYCCKHE Peakiny. TepMOXUMUYCCKUE YPABHEHHS
53 OKUCTUTENEHOBOCCTAHOBUTENbHBIE peakiy. OKUCIUTENN W BOCCTAHOBHUTENH. [Iporiecchl OKMCICHNS M BOCCTAHOBJICHUS. DICKTPOHHBIN OamaHC
' OKHCIIUTEIIEHOBOCCTAHOBUTEIIFHON PEaKIIUU
54 Teopust 3MeKTPONUTHYECKOM aucconuanui. KaTHOHBI, aHHOHBIL. DNEKTPOJUTBHl M HEINEKTPOJUThl. CHilbHBIE U Clla0ble 3JeKTpoinThl. CTeneHb
' JUCCOLMALMH
5.5 Peakiuu noHHOTO 0OOMeHa. Y clIoBHsI MPOTEKaHMsI PEaKIiii HOHHOTr0 0OMEeHa, MOJTHBIC M COKPAIEHHBIC HOHHBIC YPaBHEHUsI PEaKITHi
6 XuUMHUs M OKpYXKarolllasi cpesia
6.1 BemecTBa 1 MaTepHansl B TOBCETHEBHOM KI3HN YeJOBeKa. be3onacHoe MCTIONB30BaHUE BEIIECTB M XUMHUUIECCKUX PEaKuii B 1aOOpaToOpuu U OBITY.
' [lepBasi MOMOIIE IPH XUMUYECKIX 0)KOTaX M OTPABJICHHUSIX
XuMHIUecKoe 3arps3HEHHE OKPYKAIOMIeH cpebl (KHCIOTHBIC JOXKIH, 3arps3HEHIE TOYBEI, BO3IyXa U BOIOEMOB), CIIOCOOBI €ro MPeIOTBPAILCHHS
6.2 [Ipenenpuas nonycrumast konneHrpanus Beniects (I1JIK). Ponp xumum B pemeHnn SKOJOTHYESCKUAX MPOoOIeM. Y CHIIEHHE TapHUKOBOTO 3(dekTa,

paspylieHre 030HOBOT'O CJIOs
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[Ipumenenne cepsl, asora, Qocdopa, yriepona, KpeMHUS W MX COCAMHEHHWH B OBITY, MEAWIIMHE, IMPOMBIIUICHHOCTH U CEIIBCKOM XO3SHCTBE.

6.3 [IpuMeHEeHNEe METAJUIOB M CIUTABOB (CTallb, YYT'YH, TIOPATIOMUHHMA, OpOH3a) B OBITY M IMPOMBIIUICHHOCTH UX coeAnHeHHH. [loHsaTHEe 0 KOppo3uu
METAJJIOB, OCHOBHBIE CITOCOOBI 3AIUTHI X OT KOPPO3HH

6.4 [TpupoTHbIC HCTOYHKKH YTIIEBOAOPOIOB (YToJlb, IPUPOIHBIN ra3, He(Th), MPOIYKTHI UX MepepaboTKu (OSH3MH), MX POJIb B OBITY ¥ IPOMBIIIIJICHHOCTH

6.5 [NepBoHaua bHBIC TOHATHSI 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHMSX yriieposa (METaH, 3TaH, STUIICH, alleTUIICH, ITAHOJ, [IIMIEPHH, YKCYCHAs
kuciota). [loHsTHe 0 OHOTOrMYEeCKH BKHBIX BEIIECTBAX: XKHUPaX, OCIKaX, YIIICBOJAX — M X POJIU B KH3HH YEJIOBEKA

7 Pacuérsr:

7.1 1o (hopMyJIaM XUMHIECKUX COSTUHCHUN

7.2 Macchl (MacCOBOM) JTOJM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMUYECKIM YPABHEHHSIM




YYEBHO-METOJMYECKOE OBECHEUYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

I"a6puensn O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumus. 7 knacc. "M3aarenscTBo
"[Ipoceelienue.

INa6puensa O.C., OctpoymoB N.I'., Cnankos C.A. Xumus. 8 kiacc. "U3mparenbcTBo
"IIpocBenienue.

["a6puensu O.C., Xumus, 9 xnacc, «M3aarensctBo «IIpocBemennes

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., Slmrykosa A. B. HacronpHas KHUra yaurtess.
Xumus. 8 ki1.: Meroanueckoe rocobue. - M.: JIpoda, 2021.

2. T'abpuensn, O. C. Meroandeckoe nocodue Kk yueonuky O. C. ['abpuensna «Xumus». 8
knacc / O. C. I'abpuensa. — M.: lpoda, 2021. — 109.

3. I'abpuensn, O. C. Metoauueckoe nocobue k yueoHuky O. C. ['abpuensna «Xumusi». 9
kiacce / O. C. I'abpuensn. — M.: Jlpoda, 2021. — 108.

4. Xumust: TexHosornueckue kapTol K yueouuky O. C. 'abpuensna « Xumus. 8 Kiaccey:
Metonudeckoe mocodue / JI. . AcanoBa. — M.: [Ipoda, 2020

5. Xumus: TexHonornueckue kaptol K yueOnuky O. C. ['abpuensaa «Xumus. 9 knacey:
Meroandeckoe mocoowue / JI. . Acanoa. — M.: JIpoda, 2018

6. Xumus. 8 ki1.: KoHTponbHbIe 1 TpoBepodHbIe padoThl K yueOHuky O. C. ['abpuensna
«Xumust. 8» / O. C. T'abpuensn, 1. H. bepeskun, A. A. Ymakoa u ap. - M.: llpoda, 2022.
JaHHbIE

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azera « Xumusi» 1 callT 1uia yuutens «5 uay Ha ypoK XUMHHI»
http://him.1september.ru Enunas xomnekuus L{OP: [IpenmerHas Komekuus « XuMHEsD
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HayUHBIE SKCTIEPUMEHTHI:
xumus. Komnekmus Poccuiickoro o6meo0pa3zoBaresHOTO TopTajia

http://www alhimik.ru Bcepoccuiickast omuMnuaaa NikoJIbHUKOB 110 XUMHUHU

[Tog6opka nHTEpHETMATEpHANIOB IS yuuTenei http://www.l-micro.ru/index.php?kabinet=3.
WNudopmanus o mkoI-HOM 000pyA0BaHUH. http://www.ceti.ur.ru



http://www.ceti.ur.ru/
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