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MNOACHUTEJBHASA 3AIINCKA

AnanTupoBaHHas MporpaMMa IO XMMHUM Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsl COCTaBJeHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS
OCHOBHOW 00pa3oBaTelbHON NPOrPaMMbl OCHOBHOTO O0OIIEro 0Opa3oBaHUS,
npeacraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBe (emepasibHONW pabouei
IporpaMmMbl BOCHUTAaHUS M C YYETOM KOHLENIMM MPEnoJaBaHusl y4eOHOTO
npeaMera « XuMus» B o0pa3oBaTeIbHbIX opranuzanusax Poccuiickoit deaepaiuu.

[Iporpamma mo xuMuu Aa€T TpENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMeTa, yCTaHABIMBAET  00s3aTeNbHOE peAMETHOE CoJiepKaHue,
peaycMaTpuBaeT paclpeieieHue ero Mo KilaccaM M CTPYKTYpUpOBaHHUE IO
pazzenaM M TeMaM NPOrpaMMbl MO XUMHUH, OIpPEAeNsieT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHAYEMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUS XUMHHU C Y4ETOM  MEXKMNPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbraram oOy4eHHUs XUMUW Ha YPOBHE IIeJIeH U3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOW JEATEIbHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUd M 00 HBOJIOIUHU BEUIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUSs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U PYyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
LEJIOCTHOTO B3IJIsA/1a Ha €UHCTBO MPUPOBI U YEIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITXCs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIe HampaBieHUs B OOyYEHUU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COJIEp)KaHMsl  y4eOHOTO  MpeaMeTa, KOTOphIM  SIBISETCS  IeIaroru4eckKu
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuto. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATUM O XMMHUYECKOM D3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U MOJyYEHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpUPOJbl, IEHHOCTHOIO OTHONIEHUS K HAay4YHOMY 3HAaHHUIO U
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYKaAIOMUA MUDPH,
«buonorus. 5-7 knaccel» U «PuU3nKa. 7 KIacc.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEeIIbHOCTH 4YE€JIOBEKAa M KaK OJHOIO U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — Ba)KHEUINUX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAHUSA TMPU HU3YYCHUHU BEIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOEHMM NpaBWJ O€30IaCHOr0 OOpalleHHs C BELIECTBAMHU B
[IOBCEIHEBHOM JKH3HHU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (GOopMHUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUY;

— obecreueHne ycIoBUil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOITIMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAYEHUE JIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue o00OmEeld (YHKIMOHATBHOM M  €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBICHATD U OLEHUBATH SIBICHUSA
OKpPY’KaIoIIeT0 MHpa, UCIOJIb3YysS 3HAHHUS U OMbIT, MOJTYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJieM B IOBCEAHEBHOM >KU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHUs CBOETO 370POBbsI U OKPYXKAIOIIEH MPUPOAHOMN CPEbL;

— pa3BUTHE MOTUBALMM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpO(UIIS U HAIPABIEHHOCTU AAJIBHEHIIErO
oOyJeHwus.

OO0miee 9nCIO YacoB, OTBEACHHBIX JIJIST M3ydeHHUs] XuMuu B 9 kjacce — 68
yacoB (2 Jaca B HEJIENI0),



COJAEPXKXAHME OBYUYEHUA

9 KIIACC

BeuecTBo M XUMHYECKas peaKkuus

[lepnonnueckuit 3axoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KalMsl, KalblUsd U HX
COCIMHEHMI B COOTBETCTBUM C IIOJIOKEHUEM 3ieMeHTOB B Ilepmoanueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJBl XWMHUYECKOW CBA3U. THIIBI KPUCTATIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XMMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNN, TEHETUYECKas CBSI3b HEOPTAaHUUECKUX BELIECTB.

Knaccudukanus XuMHUeCKUX peakiyil Mo pa3IuYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKUUU BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, IO0
U3MEHEHUIO CTENEHEH OKHCIEHUS XMMHUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YPaBHEHUS.

[Tonsitue o ckopoctn xummuecko peakuuu. [lonsTue 00 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakuusx. IIoHATHEe O rOMOreHHBIX U IreTepOTreHHBIX
peakumsx. Ilonsatue o karanuse. [lonsaTue o xumuyeckoM paBHoBecuu. DakToOpHI,
BIUSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAaKIMH M IO0JOKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peakIuu. CocraBneHue  ypaBHEHUU

OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaJlaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U C1a0bI€ SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE WM COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKIuu



OT BO3JCHCTBUS pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AJIEKTPOIPOBOIHOCTU
pacTBOPOB BEILECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, IIEIOYEH U COoJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MAaTEpPHANIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  TNPOTEKAHWS  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHnue ocajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropeHue, peaklMH pa3yIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIbIO KAaYeCTBEHHBIX PpPEAKUUHA HAa  HOHBI, pEIICHHE
HKCIIEPUMEHTAJILHBIX 3a/1a4.

HemeTtanibl U MX coeIMHEHUSA

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3NUecKUe CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XHUMHUYECKHWE CBOMCTBA Ha TNpUMeEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMH, HEMeTa/llaMH, [Ieso4amu). XJIOpOBOAOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydYeHUE, MpUMEHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuapl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nyecKue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOJa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHue, (U3NUECKUe U
XUMUYecKrue cBoMcTBAa. OKCHABI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUecKue W XUMHYECKHE CBOWMCTBa (00mME Kak
NpEeACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOJIYYeHHs] CEPHOM KHUCIOTHI.
[IpumeHeHne cepHOil KMCIOThL. COJIM CEPHOM KUCIIOTHI, KAYECTBEHHAsI pEaKIUs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHUN B Mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAIoIIe cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPEA0TBPAIICHHUS.

OOmas xapakrepuctuka 37meMeHTOoB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paCIpOCTPAHEHHE B MPUPO/IE,
dbusnyeckue u xumMrueckue cBorcTra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XuMUYECKHUEe CBOMCTBA, NOJyueHue U npuMmeHeHue. Conu aMMOHUS,
uX (pU3NYEeCKUe U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MoJyuyeHue, (PU3NUecKue M XUMHUYECKUE
CBOMCTBa (0OIIME Kak TMpEACTaBUTENsl Kiacca KUCIOT M cHelupUuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ya00peHuil. XMMHUECKOe 3arpsi3HCHUE OKPYKaIOIIeH cpebl COSTMHEHUSAMH a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,



aotpornueie Moaupukamuu ¢Gocdopa, (u3MUECKUe M XMMHUYECKHE CBOWCTBA.
Oxcun dhocdhopa (V) u dbochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

O6mas xapakrepuctuka 31aeMeHTOB |VA-rpynmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTepHbIC  CTEMEHW  OKUCJICHHs.  YTJIEpOA,  aJUIOTPOIHBIC
MoauUKAIMK, PACIpOCTpaHEHUE B TpHUpoAe, (QU3NYECKne U XUMUYECKUE
cBorictBa. Ancopbnusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usnyeckne W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJTlydYeHHUE W TPUMEHEHHE. DKOJIOTHYECKHE MpPOOJIEeMbI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, MapHUKOBBIM
b dexT. YronpHas KucioTa u €€ Cou, uX (PU3NIECKUe U XUMUYECKHUE CBOMCTBA,
noJiydieHue W TnpuMeHeHne. KauecTBeHHass peakinuss Ha KapOOHAT-HMOHBI.
Hcronp3oBaHrne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIICHHOCTH M CEITHLCKOM
XO3SIMCTBE.

[lepBoHa"aIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTUJICH, TAHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HePTH),
NPOAYKThl WX TepepaboTku (OCH3WH), WX POJb B OBITY U MPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: XKHUpax, OeIKax, yriieBojgax — u uX
poli B OJKM3HH UeJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusuueckne u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenne. CoenuHeHUS KpeMHUs B mpupoge. OOmme mpeactaBieHHs 00
okcune kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX HCIOJIB30BAaHUE B
OBITy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTEepPHaNbl: KEePaMHKA,
CTEKJIO, IIEMEHT, O0eTOH, *kene300eToH. [IpobraeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHHE 00pa3I[0OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-WOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpAKAMOIKME (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
raJloreHOB M WX COCJAMHECHUN (BO3MOXKHO HCIOJh30BAaHUE BHICOMATEPHAIIOB),
O3HaKOMJICHHE C oOpasliaMu XJIOpUIOB (TAJOTCHHOB), O3HAKOMJICHHE C
oOpazuamMu ceppl W €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEpHAIOB), HaOIIOICHHE TIpoliecca OOYIJIMBaHUs caxapa Mo JAeWCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3YYEHHUE XUMHYECKUX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBE/ICHUE KaUeCTBEHHON peakIuy Ha CyJbdart-
WOH W HaOIoJeHNe MpU3HaKa €€ TMpPOTEKaHWUs, O3HAKOMIICHHE C (DHU3HMUECKUMHU
cBoiicTBamu azota, (ochopa M uX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE



BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHuil, moaydeHue,
coOupaHue, paclo3HaBaHWE W M3YYEHHUE CBOMCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (PocdaT-noH U M3ydeHHe MPU3HAKOB
MX MPOTEKAHUs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C ME/IbIO
(BO3MOKHO HCITOJIb30BaHHEC BUJICOMATEPUAJIOB), U3y4YECHUE MoJeNIeH
KPUCTAJUIMUECKUX PEmIETOK anmasa, rpadwura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJydyeHUe, COOMpaHue, paclo3HaBaHUE U W3yUYCHHE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEJICHHE KAYECTBEHHBIX PEaKlMil Ha KapOOHAT U
CWJIUKAT-UOHbl M W3YyYCHUE TMPU3HAKOB UX TMPOTECKAHHS, O3HAKOMJIEHUE C
MPOAYKIMEN CHIMKATHOM NPOMBINUIEHHOCTH, PEIIEHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TemMe «Bakaelnime HeMeTaUIbl U UX COSTUHEHUS.

MeTaJJIbl M UX COeAMHEHHUS

OO6m1as XxapakTepruCTUKa XMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUHU
ux nonoxeHus B Ilepmommyeckon cucreMe XuUMHUYECKUX 3ieMmeHToB [J[. U
MengneneeBa u crpoeHus aTroMoB. CTpoeHue meTamuioB. Meramuyeckas CBS3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemie€Tka.  DJIEKTPOXUMHUYECKUU  psll
HaIpspKeHU MeTaioB. du3znueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CIocoObl ToMyueHus: MeTauioB. [IOoHSATHE O KOPpPO3WHM METalIOB, OCHOBHBIC
CrocoObl 3almuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie mMeTamabl: ojoxeHue B llepuognueckoil cucteMe XMMHYECKUX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX aTOMOB, HaXOXKJIEHUE B MPHUPOJE.
dusznyeckue U XMMUYECKHEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIbl U
TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEeno4YHbIX METAUIOB M HUX
COCJIMHCHUH.

[llenmoyHO3eMeNbHBIE METAJIbl MarHuii W KajbLUi: IIOJIOKEHUE B
[Tepuognueckon cucreMe xumudeckux sneMmeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, Hax0XJeHUE B npupoae. Pu3ndeckne 1 XUuMHYECKHE CBOMCTBA MarHust
U Kanblus. Baxuelive coequHEHUs Kalblus (OKCHI, THUIPOKCUI, COJIH).
XKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJroMUHUN: TI0J10keHKE B [leproindeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3uueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA U THAPOKCH]IA
AJIIOMMHMUSI.

Kenezo: nonoxenue B [lepuognueckoi cucteMe XUuMHUYECKUX dJIEMEHTOB [l.
. MengeneeBa, CTpOEHHE aTOMa, HAaXOXKJIE€HUE B mpupoac. Pu3nmyeckue Hu
XUMHUYECKHE CBOMCTBA xkese3a. OKcu b, Tuapokcuabl U conu xenesa (I1) u sxenesza
(1), mx cocraB, CBOWCTBA U TOJydEHUE.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE ¢ OOpas3laMu METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTATOB  KOPPO3HMM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbIUS U HATpUsl C BOJOM (BO3MOXKHO MCHOJIb30BaHUE BHUAEOMATEPUATIOB),
UCCJIEIOBAHUE CBOWCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJIE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aJIIOMUHUS, [IMHKA, Keje3a
(I u xenesza (111), meau (1), HaOMIOACHNE W ONMCAHUE MPOILIECCOB OKPAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kajdusl W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IMHKA, PELIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxueliue
METaJITbl U UX COSTUHCHUS.

XuUMHA 4 OKPYKaWIIas cpeaa

BemecTtBa m Mmarepuanbl B NOBCEJHEBHOW JXM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHLIeHTpanus BeulecTs, aanee — [1JIK). Ponb xuMuu B perieHun 3K0JI0rHYeCcKuX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbBIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanu3zanuss MeXOpeaMETHBIX CBSI3€M MpU KM3yYeHUM XUMHU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U MOHATUH, SBJISIOMIMUXCS CUCTEMHBIMU JJIS OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKauusg, NEPUOAUYHOCTb, HAOIIOIEHUE,
HKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, MNapHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTEPUAITHI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIbI, PaJUOAKTHBHOCTb, MOJIEKYJa, JJICKTPUUYECKHUI 3apsi, MPOBOIHUKH,
MOJIYIPOBOJHUKH, ~ JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTMYECKas
peméTKa, CruiaBbl, (U3MYECKUE BEJIMYMHBI, €IUHULBI MU3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.



buonorus: ¢orocunres, apixanue, Ouocdepa, 3KOcHCTEMa, MUHEPAIbHBIE
yIoOpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIHLHBIE BEIIECTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPO/IbI, TIOJIC3HBIC
MCKOIIaeMbI€, TOTUINBO, BOJIHBIC



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHHM B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIiecTBe MpaBUjIaMM M HOpPMaMHM IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpManuein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U O0IIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOH,  y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJI NTOHUMaHHUs CYIIIHOCTH HAay4YHOM KapTUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMO0Opa3oBaHUIO, MPOEKTHOM U  HCCIEA0BATEIbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEUIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKHU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
310POBbIO, YCTAHOBKM Ha 3[0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS aJKOrosi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOT0 BOCIIHTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHHUE K TPYAy M pe3yjbTaTaMm TPYJOBOH JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyAIbHON TPAGKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON EeITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, OHUMAaHUE [IEHHOCTU 3I0POBOTrO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJ O€30MACHOTO MOBEICHUS IpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJI ITOBBIIIEHUS
YPOBHSI  9KOJIOTUYECKOW  KYJNbTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEIMETOB (POPMHPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOJIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH JJIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEICTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33714, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3YyYaeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA.

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI T10
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyarpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITA B
o0JacT  WCHOJB30BaHUs MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHMA,
OBJIaJICHUE KYJIbTYpPOH aKTUBHOTO MCIIOJIB30BAHUS PA3TTMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh peEIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu popmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIIOJIb30BaTh UM AaHAIM3MPOBaTh B Ipolecce Yy4eOHOH W
UCCJICIOBATENLCKON NIeATETbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YUeOHbIEe 1eiiCTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OPMYJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
JESTEIIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTAINIO
PE3YNIbTATOB BBHIMIOJHEHHS] XMMHUYECKOTO dKCIIEpUMEHTa (71ab0paTOpHOTO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIILHON M HUCCIIEIOBATENBLCKONH  NIEATEIBHOCTH TNPU  PEHICHUH
BO3HUKAIOIIMUX TPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTJIACOBAHUSA
no3uIii (00CyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYpMBbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryJsiTUBHBbIE YHUBEpPCAJbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH IeSTEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATEJIbHBIX 33]la4, CaMOCTOSITEJIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 33JaHUA C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKITUSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

NPEJIMETHBIE PE3YJIBTATbBI

K xoHniy oOydeHus B 9 Kkiacce nmpeaMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:



pPacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX TOHSATHUNA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHWUOH, NPOCTOE BELIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakuu, MOJib, MOJSPHBIA  00BEM,  pacTBOP,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOIUTHYECKAs UCCOLMALMSA, PEAaKIMM HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMHM, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb,  OKHCICHHE M  BOCCTAaHOBIICHHUE,
alnoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METAJJIMYEeCKas), KpUCTAIMYECKass pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTb XHWMHYECKOW pEaKUWU, NPEIeIbHO JOMyCTUMAast
xoHueHTpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU OHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIONIb30BaTh XHUMHMUYECKYI0 CHUMBOJMKY [UIsl COCTaBieHUS (opMyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEACIIATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS] XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABA, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KJIacCy COEIUWHEHUN 1Mo (opMynaM, BHJI XUMHUYECKOU
CBA3U (KOBaJE€HTHas, WOHHAs, METAJUIMYECKAas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmyrie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTATITUYECKOU
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMCHIBaTh U XapaKTEPHU30BATh
Tabnuunyto Gopmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpynma)» M «mobouyHas
noarpynna (b-rpynma)», mansie u Oonbliue NEpUONbI, COOTHOCHUTH
0003HaUYeHHs, KOTOpbIE HMEIOTCS B NEPUOAMYECKON Tabmuie, ¢
YUCJIOBBIMA  XAapaKTEPUCTHKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjpa, OOIIee YHUCIO OJJICKTPOHOB U
pacrpenieieHde HMX TI0 JJICKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB 3JIEMEHTOB M UX COCAUHEHUHN B
npejenax MajblX NEPUOIOB U TIABHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYacCTBYIOUIUX B pPEAKIUU



BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTEMEHE! OKUCICHUS
XUMHUYECKUX JJIEMEHTOB);

e XapakTepW30BaTh (OMHCHIBATH) OOIIME W CHECIUPUICCKUE XHUMHYECCKUE
CBOMCTBa TMPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIas ONMUCAHUE
IpUMEPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMH COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

e COCTaBISITh YyPABHEHHS DJICKTPOJIMTHYECKOW JUCCOIMAIIMM  KHUCJIOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
oOMeHa, ypaBHEHHUs peaklMii, TMOATBEPKIAIOIIMX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXK/y BEIlIECTBAMH PA3IMUHbIX KJIACCOB;

e PAaCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;

e TMPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHUS,
BO3MOXXHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALEHUH B Pa3TUUYHBIX
YCIIOBHSIX;

e BBIYUCIIATH OTHOCUTENBHYIO MOJEKYJSIPHYIO M MOJSPHYIHO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKkluu;

e coOONMONAaTH  MpaBWia  MOJb30BAHUS  XMUMHUYECKOW  TOCYyIOH U
7ab0paTOpHBIM  00OpPYNOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3z000pa3HbIX BEHIECTB (aMMHAaKa M YIJICKUCIIOTO rasa);

e TMPOBOJWUTH  PEAKIMH, TOATBEPKAAIONINE  KAYECTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpoMuU-,
uoaua-, kKapoonar-, docdar-, cwimkar-, cyibdar-, THIPOKCUJI-UOHBI,
KaTHOHbl aMMOHHUS U HMOHBI U3YyYEHHBIX METAJIOB, MPUCYTCTBYIOUIUE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTIEPAIMHA MBICIUTEIHHOU NESITEIILHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIIO, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 WM3Y4YEHHUs CBOWCTB BEUIECTB U
XUMHUYECKUX pEaKlUid, €CTeCTBEHHO-HAyYHbIE€ METOJAbl TMO3HaHUS —
HaOJIOICHUE, M3MEpPEHHe, MOJCIMPOBAaHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).

KoppekuuoHHo-pa3BuBawIas padoTa Ha ypoKe, HANPaBJIeHHAs] HA

peaau3anmio 0co0bIX 00pa3oBaTeJbHbIX NOTPeOHOCTel yuamuxces ¢ 311P:



KoppekimonHo-pa3puBatomias pabota Ha ypOKe — 3TO OOYUECHHE C YIETOM
WHIUBUTyaJIbHBIX 0coOeHHOocTel yuamuxcs ¢ 3[1P, cnenuduka ycBoeHus uMu
3HAHWM, YMEHHUI U HaBBIKOB, KOTOpas MPEANoJiaract:

1. momraroBoe mpeabsBICHNE MaTepraia, OT YaCTHOTO K 001IeMy;

2. 103MpPOBAaHHAs IOMOUIb YUUTEIS;

3. UCTOJIb30BAHUE PA3HOOOPA3HBIX METOIOB, TPUEMOB U CPEJICTB OOYUCHUS,
CIOCOOCTBYIOIIUX KaK 00IIeMy Pa3BUTHIO OOYJArOIINXCsI, TAK M KOMIICHCAITUU
WHJIMBUIYAJIbHBIX HEJOCTATKOB PA3BUTHS;

4. pa3paboTKy XOPOIIIO CTPYKTYPUPOBAHHOTO MaTepHalia, COJIEPKAIIETO OMOPHI C
netanu3aiuen B popme anroputMoB, 00pas3oB BRIMOTHEHUHN 3aJaHUM IS

KOHKpETU3AIMU IEUCTBUI NPU CaMOCTOSITENbHOU padboTe;



5. TIaTenbHbINA 0TOOP M KOMOMHUPOBAHNE METOJIOB U MIPUEMOB O0YUECHHUS C LENbIO
CMEHBI BUJIOB JICITEILHOCTH JCTEH;

6. TOCTOSIHHOE CTUMYJIMPOBAHUE MTO3HABATEIbHON aKTUBHOCTH, MTOOYXICHUU
UHTepeca K cede, OKpyKarolleMy MpeIMETHOMY U COIIMAIbBHOMY MUDY (3adaHUs
pOOJIEMHO-TIOMCKOBOIO XapaKkTepa, CO3/IaHue CUTYyalluil ycriexa, BUKTOPUHBI,
KOHKYPCHI U T.I1.);

7. MCTIOJIH30BAHUE CIIEITUATBHBIX TPUEMOB M YIIPOXKHEHHH 110 (HOPMUPOBAHHIO
MPOU3BOJIBHOCTH, PETYJISLINU IE€SITEIbHOCTH U MOBEICHUS, CTA0OMIN3alUs €r0
HMOLIMOHAIBHOTO (OHA (B COOTBETCTBUH C PEKOMEHIALlMsIMU Ie1arora-
MICUXO0JIOTa);

8. CTUMYJIMPOBAaHNE KOMMYHHUKATHBHOW aKTUBHOCTH M 3aKPEIICHUE PEUCBBIX
HABBIKOB;

9. coznanue atMocdepbl JOOPOXKEIATEILHOCTH Ha YPOKE C LIEJIbIO
PEAYNPESKICHUS] HETATUBHOTO OTHOIIICHUS 00YYarOIIerocs K CUTYaIliH
IIKOJIBHOTO 00y4YeHUs B 11€JI0M, (JOpMHUPOBAHUE yUeOHON MOTHUBAITNH;

10. ucronp30BaHME CIEIUATBHBIX METO/IOB, CIIOCOOCTBYIOMIMX KaK 00IIeMy
pa3BUTHIO PeOCHKA, TAK M KOMIIEHCAIIUY WHIUBUYyJIbHBIX HEIOCTATKOB Pa3BUTHS
(ynmpakHEHUS U pa3BUTHS peUr, KOHIIEHTPAIIUH BHUMAaHHUS, CHATHSI
HYMOITMOHAILHOTO HANPSHKEHUS, (POPMHUPOBAHNE CAMOPETYJISIIHH ),

11. coxpaHeHue U yKperieHne CUX0(PU3NIECKOT0 3I0POBhS yUaIerocs
(3m0poBBECOEpETAIOIME TEXHOJIOTHH ), TAKUE KaK JIbIXaTeIbHas TMMHACTHKA,
GU3MUHYTKY, YIIPAXKHEHUS JJIS TJ1a3 U T.11.);

[IpeanoyTUTENHHBIMUA BUIAMH JICATEITLHOCTH SIBJISIOTCS CIEAYIOIINE:

* YCTHBIM OTBET U MUCbMEHHBIN OTBET;

* [IepecKas;

* 3aM0JIHEHUE TaOIUIIEI;

* 10J100p MPUEMOB,;

* paboTa 1Mo AITrOPUTMY;

¢ COCTaBJICHHUC IIJIaHA.



[Ipeamonaraercst OCylIeCTBICHHE MPOMEKYTOTHOTO KOHTPOJIS B pa3HBIX (hopmax:
* YCTHBIM OTBET U TMCbMEHHBIN OTBET;

* TCCTUPOBAHUEC, CAMOCTOSTEIIbHAS paboTa.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesion (undposbie)
Koutpoabnbie IIpakTnueckue
n/m H TeM NPOrpamMmbl Beero oOpa3oBaTeJibHbIE
padoThI padoTsI
pecypcebl
Pa3znea 1. BeniecTBO M XUMHYeCKHE peaKIUun
TToBTOpeHue u yriryoiieHue
1.1 3HaHI/H711) OCHOBH}I:nyaS €JIOB 5 1 bubmorexa LIOK
' pas https://m.edso00.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [JOK
' XMUMHYECKUX PEaKIuii https://m.edso00.ru/7f41a636
DIIEKTPOIUTHYECKAS
1.3 uccomuanus. XUMHUYECKUeE 8 1 1 bubmmorexa [OK
' A HHAtL. https://m.edsoo.ru/7f41a636
peakuuu B pacTBOpax
Hroro no pazueny 17
Pa3gen 2. HemeTraabl M MX cOeTHHEHHS
OO611ast XxapakKTEPUCTHKA
B P P bubmuoreka [JOK
2.1 XUMHYECKHUX DJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorens
OO1m1ast xapaKTepUCTHKA
59 XHUMHYECKHX JJIEMECHTOB 6 bubmunoreka LIOK
' VIA-rpynmet. Cepa u eé https://m.edso0.ru/7f41a636
COEIUHEHUS
53 OO01mas xapakTepucThKa 7 1 bubmmoreka [JOK

XUMHUYCCKUX DJICMCHTOB

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



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

VA-rpymmsl. A3zot, hocdop
U WX COCAMHCHHUS

OO1m1ast xapakTepUCTHKA

54 XUMHYECKUX JIEMEHTOB 8 1 9 bubmuoreka [JOK
IVA-rpynnel. Yriaepon u https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCIUHECHUS

Hroro no pazueny 25

Pa3nen 3. MeTauibl 1 UX COeIMHEHUS

INOYPOYHOE IINTAHUPOBAHUE

9 KIIACC

KonunyectBo yacos DJIEKTPOHHbIE
> Tema ypoka Kontpoasnbie IIpakTnyeckue Aara tupposLie
n/n Bcero u3yueHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
IIepronrueckuit 3aK0H.
[Tepuonnueckas cucrema 1 bubmunoreka LIOK
XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo0.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHUX 3JIEMEHTOB 1 bubmorexa OK
. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa 1 bu6nuorexa [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMuueckoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o teme 1 1



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

«[ToBTOpEeHuUE U yriaydneHue 3HaHu|
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca»

Knaccudukamnust XuMHU4eCcKux

bu6mmoreka [IOK

6
pEaKUHii MO pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMUYECKOI

7 eakuu. [ToHaTHE O TOMOT€HHBIX U bubmmorexa [OK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTECHHBIX PEAKIIHIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.

3 @akTOpBI, BAUSIOIINE HA CKOPOCTh bubnmoreka [JOK
XUMHYECKOW PEaKIUU U MOJ0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [{OK
peakuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKOU

10 nuccoruanyu. CHIIBHBIE U clIa0bIe bubmmorexa [OK

' https://m.edsoo.ru/00adcd68
DJIEKTPOJIUTEI
11 HMounrie ypaBHEHHUS peaKIuil bubmmorexa [OK
yp peartt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUH B CBETE IIPEACTaBICHUN bubmmorexa [OK
p N https://m.edsoo.ru/00add5d8
06 BHCKTpOJ'II/ITI/I‘IeCKOI/I AUCCOoILIUaIlnuu
XUMHYeCKHE CBOMCTBA COJIEH B CBETE
13 [IPECTABIIEHUNA 00 bubmmorexa LOK
p . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOIHAITIT
14 [MousTHE O TUAPOIN3E COJIEH bubmmorexa LOK
P https://m.edsoo.ru/00add9d4
15 O06o01enre U cucTeMaTr3aIus bubmoreka [JOK

3HaHUHI

https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

[IpakTuueckas padora Ne 1.

16 «PeltreHne 3KCriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTtponsHas padora Ne2 o teme
17 «IIIEKTPOIUTHUECKAS TUCCOLHAIIHAS bubnnorexa [IOK
p A HHATI. https://m.edsoo.ru/00addecO
XVMUYECKUE PEeaKIU B PACTBOPAX)»
OO01mas XxapakTeprCTHKA raJIOTCHOB.
18 XHUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa [OK
p p https://m.edsoo.ru/00addfe2
xJopa
XnopoBogopoa. ComnsiHast KHCIIOTA,
19 XUMHYECKHE CBOMCTBA, ITOJIYUECHUE bubmmorexa [OK
’ yi ’ https://m.edsoo.ru/00ade104
PUMCHCHHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tonmydyenue coJISTHON KUCIIOTHI bubmorexa LIOK
yi . . ’ https://m.edsoo.ru/00ade348
U3YyYCHHE € CBOMCTBY
BBILII/ICJIGHI/IH 110 ypaBHeHI/ISIM
21 XUMHYECKHUX PEaKIUU, €CIIM OOUH U3 bubnnorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas XxapakTepuCTHKA dJIEMEHTOB bu6nuoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJUTOTpOITHBIC MOIU(DHUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopon, CTpOeHHUE, bubnmoreka [JOK
24 .
bu3HYecCKre U XUMUYECKUE CBOMCTBRA https://m.edso0.ru/00ade802
o5 Oxkcuabl cepbl. CepHas KUCIIOTA, bubmmoreka [JOK

¢u3nueckre 1 XUMHYECKHE CBOMCTBA,

https://m.edso0.ru/00adea28



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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IIPUMEHEHHUE

XUMHUYECKUE PEaKIuu, JeKalliue B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
MOJIYYEHUS] CEPHOU KUCIIOTHI.

bu6mmoreka [IOK

26
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYKarOIEeH cpelibl COETUHEHUSIMU
cepsl
97 Brruucnenue MaccoBOil JJOIU BhIXO1a bubnuoreka [JOK
IIPOYKTA PEAKLINU https://m.edsoo.ru/00adec8a
OO1mast XxapaKTEepPUCTHKA 3JIEMEHTOB
28 V A-rpynmebl. A30T, pacipoCTpaHeHHE bu6nuoreka [IOK
B IIpupojie, Gpu3nyecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHUE CBOMCTBA
AmMMuak, ero pusnyeckue u
29 XUMUYECKHE CBOWCTBA, IMOJTyYEHUE U bubmorexa [JOK
> O https://m.eds00.ru/00adf004
pUMEHEHHE
[IpaxTuueckas padora Ne 3 o reme
30 «ITomydyenne aMmmmuaka, U3yueHue ero bubmorexa [JOK
N i 1Y https://m.edsoo0.ru/00adf180
CBOWCTBY
31 A3oTHas KUCioTa, €€ hru3ndeckue u bu6nuoreka [IOK
XAMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATBHBIX
32 n00peHnii. XUMUYECKOE bubmmorexa [OK
yAo0p ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
33 ®docdop. Oxcua pochopa (V) u bubnuoreka [JOK

dbocdopnas kucinoTa, Gu3nIecKue u

https://m.edsoo.ru/00adf68a
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XUMHUYCCKHUC CBOI>'ICTBa, MOJIYYCHHUC

Hcnonb3oBanue pocdaros B
Ka4eCcTBE MHUHEPAIbHBIX yI0OpEHUH.

bu6mmoreka [IOK

34
3arpsi3HEHUE TPUPOTHON CpPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yruepon, pacipocTpaHeHHE B
35 npu I(; Ie[ gmnrt){ecxrl)/le 1 XUMUYECKHE bubmorexa [TOK
P P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcuapl yriaeposaa, ux pu3ndeckue u
36 XHMHYECKHE CBONCTBA. bubmoreka [IOK
DKOJIOTHYECKUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
N bu6mmoreka [IOK
37 VYronbHas KUCia0Ta U €€ co
POTDHAT KHCAOTA 1 HH https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
"[TonydyeHue yrieKuciaoro rasa. bu6nuoreka [IOK
38
KadectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
1oH"
[TepBoHavabHBIC TOHATHS 00
39 OpPTraHWYECKHUX BEIIECTBAX KaK O bubmmorexa [JOK
p Hl https://m.edsoo0.ru/00ae054e
COCTMHEHUSX YIiIepoaa
bubmunoreka LIOK
40 K 7
DEMHHIL H €0 COCIMHEHHA https://m.edsoo.ru/00ae080a
[TpakTudeckas padora Ne 5. Pemenue
41 SKCHEPUMEHTAIBHBIX 33Ja4 I10 TEME bubnmoreka [JOK
«BaxHeimme HeMeTaubl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
b K
42 Kontponbnas padota Ne3 mo teme nomorexa [10

https://m.edsoo0.ru/00ae0el8
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«BaxHen1e HeMeTalIIbl U UX
COCTUHEHUS)

OO01mast XxapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — METAJUIOB.
Meranueckas CBsi3b U

bubmunoreka LIOK

43
METAJUTNYECKast KPUCTAJIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIOB
XHUMHUYECKHE CBOMCTBA METAJJIOB.
44 DIEKTPOXUMUYECKUN DS Bubmiorexa IOK
P . P https://m.edsoo.ru/00ael1156
HaIpsKEHUN METaJIOB
OO61me crnocoObI MOTYYEHUS
MeraniaoB. Craasbel. Beluncienus mo
45 aBHEHUIM XUMHYECKUX PEAKIIUN bubnmorexa LOK
yp PEAKIIH, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
pUMecH
46 TToHsaTre 0 KOPPO3UU METAILIOB bubmmorexa [OK
PP https://m.edsoo.ru/00ael1278
bubmunoreka LIOK
47 €JIOYHBIE METAJUIBI
m https://m.edsoo.ru/00ael14b2
48 OKcuabl U THAPOKCUJIBI HATPUS U bubnmoreka [JOK
Kajaus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3eMeENbHBIE METAILIBI — bu6nuoreka [IOK
KaJIbIIUA 1 MarHuit https://m.edsoo.ru/00ael15e8
50 Baxkueime coenuHEHNS KaJIbIIU bubmmorexa LOK
a H https://m.edsoo.ru/00ael15e8
51 O00011eHNE U CUCTEMATU3ALMS

3HaHUHI
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JKEcTkoCcTh BOIBI U CITIOCOOEI €8

bubmunoreka LIOK

52
YCTPAHEHHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKECTKOCTh BOJIBI M METOJIBI €€ bubmorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHS
bu6mmoreka [IOK
54 AnroMuHUR
https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOICTBA OKCHU/IA U bu6nuoreka [IOK
95
TUIPOKCHIA https://m.edsoo.ru/00aelc64
but6moreka [IOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI M COJIU KeTe3a but6mmoreka [IOK
(I u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CHCTeMAaTHU3 AN
3HaAHUU
[IpakTuueckas padora Ne 7. Perenue
59 AKCIIEpUMEHTAIBHBIX 3334 110 TEME bu6nuoreka [IOK
«BaxHeie METaIbl U UX https://m.edsoo0.ru/00ae3de8
COCTUHEHUS
Brruncnenus mo YpaBHCHHUAM
XUMHNYCCKHUX peaKHHﬁ, €CJIN O4UH U3
pEeareHToB J1aH B U30BITKE UITU bubmmoreka [JOK
60
COAEPKUT IpUMeCH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH J0OJIM BbIXOJA MPOIAYKTa
peakuuu
61 O06o001IeHNEe U CHCTeMAaTU3 AN
3HaHUU
62 Kontponbnas padota Ne4 o reme
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«BaxHeu1me MeTauibl U1 UX

COETUHEHUS
63 BemectBa u matepuansl B 1 bu6nuoreka [IOK
MOBCETHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHNE 1 bubnmoreka [JOK
OKPYKAaIOIe Cpeabl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 Bu6muotexa [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIi ypoOK. 0606111eHHe u 1 bu6nuorexa [IOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00ae0dOa
67 PesepBHslit ypok. O600111eHHE 1 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001meHuE 1 1 Bu6muotexa [IOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 9 knace, ['a6puensa O.C. , Octpoymosa U.I'., Cnagkos C.A.-

M. «IIpocsemienne» 2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

B.I'. JlenncoBa. Xumus. 9 kinacc. I[loypouyHble IJIaHBI 10 Y4YCOHUKY
O.C.I'abpuensina. Bonrorpan: Yuutens, 2022

H.II. Tpoery6oBa. KontponbHo- u3MepurenbHble Martepuanbl.M.: Bako,
2023

B.I'. JlenucoBa. Xumusa. 9 xnacc. [loypouHsle miaaHbl 1O Y4eOHUKY
O.C.I'abpuensina. Bonrorpaa: Yuurens, 2020

H.C. [1aBnoBa KOHTpOJIbHBIE U CAMOCTOSATEIbHBIE PA0OTHI IO XUMUHU.
9 knmacc.M.: Dx3amen.2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

bubmuoteka L{OK https://m.edsoo.ru/7f415294;

bubmuoreka I{OK https://m.edsoo.ru/7f4170e4;
bubmuoreka L{OK https://m.edsoo.ru/7f419196;

bu6mmoreka I{OK https://m.edsoo.ru/7f41b416

http://school-collection.edu.ru/

http://window.edu.ru/
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