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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denepaibHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIHUU MPEnofaBaHus Y4eOHOro npeaMera « XuMHs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo XuMuu Aa€T NpPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOy4eHUsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCA CPEACTBAMU Y4€OHOTO
MpEIMETA, YCTaHaBIIUBACT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIEHUE €ro IO KiaccamM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IMPOrpamMMbl MO XUMHUH, OMNPEAENSIET KOJIUYECTBEHHBIE H
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COAEPkKaHHUS, PEKOMEHIYEMYIO
MOCIICIOBATENPHOCTh ~ M3YUYECHUS XHUMUHA C Y4ETOM  MEKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTrO TMporecca, BO3PACTHBIX
0COOEHHOCTE  O0yYalolUXCs, OINpeAeNsieT BO3MOXXHOCTU MpeaMera s
peanu3auuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa30oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHHM K
pe3ynbTataM oOy4eHHUs XUMUW HAa YPOBHE IeJIeH N3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-NIO3HABATENbHON JE€ATEIbHOCTH O0O0YyYalolerocs IO OCBOCHHIO
y4eOHOTr0 Co/IepKaHusl.

3HaHWE XHMHUH CIY)XKUT OCHOBOW [JIsi (OPMHUPOBAHMUS MHUPOBO33PEHUS
00ydJaromerocs, ero MmpeaCcTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIE XUMHEH NPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPrUM M 00 HBOJIOIMHU BEHIECTB B MPUPOJE, O IMyTAX PEHICHUsS TriI00aibHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111 U PYHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMHUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSATEIHLHOW  ydueOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIhCKAUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CcHenudUKOl HAay4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3oBaHue 00yJaIOIIHUXCS.

JlaHHbIE HampaBjieHUs B OOYYEHUU XUMHH OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl ~ Yy4eOHOTrO  TpeaAMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
allaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XMMUU Ha ONpEACTIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTACIAbHBIX 3HAYUMBIX TOHSTHU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona Kk €€ m3ydeHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MMOHATHHA 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI ITOHATHH 0 XUMHUYECKOM
peakiuu. OO6e d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
MOCJIEIOBATENBLHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX NMPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— [lepuonnueckoro 3akona /. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpencTaBleHUNW 00 JICKTPOJUTUYECKON JHUCCOIMAIUA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUs
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUpa B JIOTHKE
€€ CHCTEMHOM MPUPOAbI, LUEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHHUIO H
MEeTOJaM MO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICUYECHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKalomuid MUpy,
«buomnorus. 5—7 knacce» u «PuU3nKa. 7 Kiaace.

[Ipy wu3ydyeHUM XUMHUM TPOUCXOAUT (POopMHpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUINUX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHHM,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpuOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYEHHHU BEIECTB U
XUMHUYECKHUX PEaKIHid, B (OPMUPOBAHMHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NeSATEIbHOCTH, OCBOCHMM MpaBWJ 0OE€30MacCHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENH TaKUE 1IN, KaK:

— (GOpMHUPOBAHHE HWHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycIoBHUil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUAIOITMUCS
OMbITa Pa3HOOOPa3HON MAESITENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ((dopmupoBanue oOmeNd (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpPA, WUCIONB3YysS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YHYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHH MpoOJeM B IOBCEAHEBHOM >KU3HH U
TPYJOBOM ESATEIbHOCTH;

— (QopmupoBaHue y o0Oydarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHYECKMX 3HAHUW [UIsi BBIPAOOTKH HSKOJIOTHMYECKU
1€J1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOIHONU CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUI0O HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOo(duiis W HANpaBJICHHOCTU AAJIbHEUILIEro
oOyJeHwus.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX I HM3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0o 00pazoBaHus, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHME OBYUYEHUA

9 KIIACC

BeuiecTBo M XUMHYECKasl peaKIus

[lepnognueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IIE€PBBIX TPEX MEPUOAOB, KalWs, KalblUsid U HX
COCIMHEHMI B COOTBETCTBUM C IIOJIOKEHUEM 3ieMeHTOB B Ilepmoamnueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BelIeCTBA: BHUJBl XWUMHYECKOW CBA3U. THIIBI KPUCTALLIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCSAIIMXCSA K Pa3Iu4YHbIM KjaccaM HEOPraHWYeCKHX
COEIMHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX peakifil M0 pa3IuYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKUUU BEIIECTB, IO TEILUIOBOMY 3(PQeKTy, IO
U3MEHEHUIO CTENEHEH OKHMCIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue o ckopoctn xumuuecko peakuuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakiusax. IIoHATHEe O rOMOreHHbIX M IeTepOTreHHBIX
peakumsx. [lonsatue o karanuse. [lonaTrne o xumnueckoM paBHoBecuu. DaxkTopHI,
BIUSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAaKUMH M II0JOKEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHUCIUTETbHO-BOCCTAHOBUTENLHBIE  PEaKIMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peaKIuu. CocraBneHue  ypaBHEHUU

OKHCJIUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMN C  MCIOJb30BAHUEM  METOAA
3JIEKTPOHHOTO OaaHca.

Teopust 3AEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIIIEKTPOIHUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiun monHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHUs peakiui. CBoOICTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE MNPEACTABICHUNA 00 3ICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakini Ha MOHBL. [IOHATHE O TMAPOSIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJSIMH KPUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BCIIIECTB — METAJIOB W HEMETAUIOB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIuu



OT BO3JCHCTBUS pa3IUYHBIX (DAKTOPOB, HCCIEJOBAHUE AJIEKTPOIPOBOIHOCTU
pacTBOPOB BEIECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, IIEIOYEeH U COJIed
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPUAIOB), MPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  TNPOTEKAHWs  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue oOcanaka, BBIJACICHHE Ta3a, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBHUTENBHBIX  peakUui
(ropeHue, peaklMH pa3yIoKEHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKIUMH Ha  HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/1ay.

Hemertanbl U MX coeiMHEeHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3HUecKue CBONCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XHUMHUYECKHME CBOMCTBA Ha TNpUMeEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMeTa/llaMH, I[Ieno4amu). XJIO0pOBOAOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydYeHUE, MpUMeHeHue. JleiicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M 4eloBeKa. BaxHeilmme XJIopuabl U UX
HaXOXKJEHUE B IPUPOJE.

Oo6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOJa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOIa
U cepbl. XUMUYECKUEe CBOMCTBa cepbl. CepoBOaOpO, CTpOeHHUE, (U3NUECKue U
XUMu4eckue cBorcTBa. OKCHABI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, @uU3MYecCKHMe M XUMUYECKHE CBOWCTBa (00mIMe Kak
NpeACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKlnu,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHoco0a IOIYYEHUS CEPHOM KHUCIOTHI.
[IpumeHeHne cepHOil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKIUs Ha
cynbdar-uon. Haxoxnenue cepbl U €€ COEAUHEHUM B MpUPOJE. XHUMHUECKOE
3arpsi3HEHUE OKpYXKAIOIIEH cpeapl COCAMHEHUSIMU CePbl (KUCIOTHBIE O,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
bu3nyeckue U xumMuueckue cBoicta. KpyroBopor a3ora B npupoje. AMMHAK, €r0
bu3nUecKkue 1 XuMUYECKHUEe CBOMCTBA, NOJyuyeHue u npuMeHeHue. Conu aMMOHUS,
uX (pU3NYECKUe U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ MojyuyeHue, (PU3nueckue M XUMHUYECKHE
CBOMCcTBa (00OIIME KaK MPEACTaBUTENs Kjacca KUCIOT U CcHelnuuyeckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCcTBE MHUHEpaJIbHBIX
ynoopeHuil. XuMu4yeckoe 3arpsi3sHeHUe OKPY>KaIoIel Cpeibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAW, 3arps3HEHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,



aioTponHbie Moaudukanuu (ochopa, huzmUecKne M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonydenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBbHBIX yI00pEHUIA.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHW  OKHUCJICHUA.  YTJIEPOH,  aIOTPOIHBIC
Moau(UKAIMK, PaCIpOCTpaHEHUE B TpHpoAe, (u3NYecKkne U XUMUYECKUC
cBoiictBa. Aacopouusa. Kpyrosopot yrinepona B npupozae. OKCuasl yriepoaa, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JCWCTBHE HAa JKUBBIE OPTaHU3MBI,
NOJTlydYeHHUE W TMPUMEHEHHE. DKOJIOTHYECKHe MPOOJIeMbI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza r100ambHOTO TMOTEIUICHHS KIWMaTa, MapHUKOBBINA
b dexT. YrompHas KACIOoTa U €€ COH, NX (PU3NIECKUE U XUMUYECKHUE CBOMCTBA,
noJiydieHrue W TnpuMeHeHne. KadecTBeHHass peaknuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH W CEIBCKOM
XO3SIMCTBE.

[TepBoHa"aIbHBIE TTOHATHSA 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TAaHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupomHble HWCTOYHUKH YIJIEBOJOPOJOB (Yrojib, TPUPOIHBIM Ta3, HEPTH),
NPOAYKTBl WX MepepaboTku (OEH3WH), WX POJb B OBITY U MPOMBIINLICHHOCTH.
[TonsiTe 0 OMOIOTUYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, OeIKax, yriieBojgax — U UX
poli B OJKM3HM UEJOBeKa. MaTepualbHOE €IWHCTBO OPTaHWYECKUX U
HEOPTAaHUYECKUX COCTUHEHUHN.

Kpemuuii, ero ¢Qusuueckne u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenne. CoenuHeHUS KpeMHUs B mpupoje. OOmme mpeactaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoit kucnore. CUIUKATBI, UX HCIOJIH30BAaHUE B
OBITy, B TIPOMBIIIUICHHOCTH. BakHeWIe CTPOUTENbHBIE MaTepHalbl: KEPaMHKA,
CTEKJIO, IIEMEHT, OC€TOH, *kene300eToH. [IpobieMbl 6e30macHOT0 MCIOIH30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KHU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa3IOB HEOPTAaHUYECKHUX BEIICCTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEAKIIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
X TIPOTEKAHWs, OIBIThI, OTPAKAMOIMKME (PU3NUESCKHE W XHUMHYECKHUE CBONCTBA
TAIOTEHOB W WX COCAMHEHMI (BO3MOXXHO HCIOJb30BaHUE BHICOMATEPHAIIOB),
O3HaKOMJICHHE C oOpaslaMud XJIOpUIOB (TaJOTCHHIIOB), O3HAKOMJICHHE C
oOpa3umamMmu  ceppl W €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHAIOB), HaOIIOICHNE Tpoliecca OOYIIIMBaHUs caxapa IMoJ ACWCTBUEM
KOHIICHTPUPOBAHHON CEpHOW  KHUCIOTHI, M3yUYeHHWE XHMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peaKkluu Ha Cyb(hart-
WOH W HaOIIoJeHNe MpU3HaKa e€ MpPOTEKaHWUs, O3HAKOMJIEHHE C (DHU3HMUECKHUMHU
cBoiictBamMu a3ora, Qocdopa U UX COeAMHEHUN (BO3MOXKHO HCIIOJIB30BAHHE



BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX u (ochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEAaKIUi Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe MPHU3HAKOB
UX IPOTEKAHMUsI, B3AMMOJIECTBUE KOHUEHTPUPOBAHHOM a30THOU KUCJIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YCHHE MOJENen
KPUCTAJUTMUECKNX PEmIETOK anmasa, rpadwura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MojyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO rasa, MpPOBEJCHHE KaueCTBEHHBIX peaKIMi Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIJIEHHE C
MPOAYKIMEN CHJIMKATHOM NPOMBINUIEHHOCTH, PEIIEHUE 3SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHeue HeMETAJUIbl U UX COCTMHECHUSD).

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxenus B Ilepmommueckon cucremMe XumMu4eckux dsyemeHToB /J[. H.
MenneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Metamnuyeckasi CBS3b U
METAJJIMYECKasi ~ KpUCTA/UIMYECKas  pemi€Tka.  DJIEKTPOXUMUYECKUU  psll
HanpspKeHUH MeTaioB. U3WyYecKre U XMMUYECKHE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METauiOB, OCHOBHbBIE
CrocoObl 3amuUThl WX OT Kopposuu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIIIIEHHOCTH.

[Ilenounble MeTamIbl: MONOXKEHUE B lleprnonnueckoil cuCTEME XUMHUUYECKUX
anemeHnToB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u
TUAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe WIeNOYHBIX METalIOB MW HX
COCIUHEHUN.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii M KaJblUW: IIOJIOKEHHE B
[Tepuognueckon cucreMe xumuueckux sneMeHToB . M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJeHUE B pupoae. Pu3ndecKknue 1 XUMHYECKHE CBOMCTBA MarHus
U Kanblus. Baxuelinue coequHEHUS Kaiblus (OKCHJA, THUIPOKCUI, COJIM).
JKé€cTKoCTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUS.

AJFOMUHHI: TI0JI0)KEHUE B [leproandeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
. WU. MengeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupone. Pu3nyueckue u
XUMUYECKHE CBOMCTBA altOMUHMsI. AM(POTEPHBIE CBOMCTBA OKCHAA W THAPOKCH]IA
AIIOMUHHSL.

Keneso: nonoxenue B llepuoandeckoi cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aTroMa, HAaXOXAeHUe B mnpupoae. duznueckue u
XUMUYECKUEe CBOMCTBRA xkene3a. Okcuibl, rTuapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYCHHUE.



Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C o00pa3llaMi METaulIoB M CIUIaBOB, HX (DU3HUECKUMHU
CBOMCTBaMH, M3YYCHHE PE3YJbTATOB KOPPO3WH  METaUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIblIUs U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEPUATIOB),
UCCIIEIOBAaHHE CBOMCTB >KECTKOM BOJBI, MpOIlecca TOPEHHsS Kejle3a B KHCIOPOe
(BO3MOXXHO  HCIIOJB30BAaHWE  BHUACOMATEPUATIOB), TMPU3HAKOB  IMPOTCKAHUS
KaueCTBEHHBIX PEAKIMl Ha MOHBI: MarHus, KajiblUs, aJFOMUHUS, LIMHKA, JKEJe3a
(IT) u xxeneza (II1), meau (I1), HabnroAEHNE W OMUCAHUE MPOIECCOB OKpAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kajdusl W KalblMs (BO3MOXXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
¥ THAPOKCH/IA IIUHKA, PEIIEHNE SKCTICPUMEHTAIIBHBIX 3a71a4 o TeMe «Bakneiimme
METaJUIbl U KX COCAMHEHUS.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHUE OKpYyXkarolehd cpeabl (mpeaeiabHas AOMyCTUMAas
KOHLIeHTpalus BeuecTs, aanee — [1JIK). Ponb xuMuu B pemieHun 3KoJI0ruyecKux
npobiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mescnpeomemnmnbnie ceasu

Peanuzamuss MeXmpeaMeTHBIX CBA3€H NMpU W3YYCHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHSATUH, SBJSIOMIKUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTO IIHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4YHBIH (DakT, rumoTes3a, 3aKOH,
TEOpWsl, aHalM3, CHUHTE3, KilacCUpUKANKsI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s ekT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUN 3apsia, MTPOBOIHUKH,
MOJIYTPOBOJTHUKH, ~ JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJO0, OOBEM,
arperaTHO€ COCTOSTHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTHUECKas
peméTKa, CruiaBbl, (U3MUYECKUE BEIMYMHBI, €IUHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.



buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yIoOpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.

INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTrPaMMBbI OCHOBHOTO OOIIETro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOU WU
BOCIIMTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOmiecTBe mMpaBUjIaMH M HOpPMamMH TOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAUUN W
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YAaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
Y HAay4YHOMY HACJIECIHI0, NOHMMAaHUS 3HAYECHHUsS XHMHUYECKOW HAayKH B JKU3HHU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTH BJIAJETh TOCTOBEPHOW HMH(OpMaluein o
IIEPENOBBIX JOCTH)KEHMSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U 00IIECTBA;

2) rpaxJaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax W IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNEOBAaTENbCKOM, TBOPUECKOM W  JAPYTUX  BUOAX
JEeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU MpU
BBIMIOJTHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJa4, BBIMOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM y4yeOHOW NEATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WULHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUA:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOIINE
OCHOBY JUIsl TIOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeJCTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIJHON CPENOH, O POJIM XMMHUH B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEW;



[I0O3HABATEJIbHBIE MOTHUBBI, HAIPABJIEHHBIE HA MOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE UIsi OOBSICHEHHS HAOJIOaeMbIX MPOIECCOB U SIBJICHUM,
MO03HABATEJIbHON, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbBHOM paboThl C y4e€OHBIMM TEKCTaMH, CHPABOYHOU
JUTEPATypOH, JOCTYHNHBIMH TEXHUYECKMMM CpEACTBAaMM HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CHOCOOHOCTP K  €aMOOOpa30BaHHIO, IPOEKTHOM M  MCCIEN0BATENbCKON
JESATENIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBIEHHOCTH U YpOBHS OOydeHHUs B
JaJIbHEMIIIEM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HAaHUE ILEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 370pOBBI 00Opa3 >KM3HH, OCO3HAHME IOCIEACTBUI U
HENPUATHE BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOAMMOCTA COOJNIO/IEHNUsS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHUYECKHMH BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K IMPAKTUYECKOMY M3YUYEHUIO Ipodeccuil U Tpyia pa3iudyHoro poja,
YBaXEHUE K TPyAy U pe3ynbTaram TPYAOBOM IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHUW N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UHAMBHUIYAIbHON TPACKTOPUU MPOJOJIKEHHS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMMHM, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeIHON Npo(eCCUOHATIBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(ECCHOHATIBHON Cpeie;

6) 3K0JIOrH4eCKOr0 BOCIIUTAHMA:

HKOJIOTUYECKU IEJIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KAaK HCTOYHHKY
KU3HM Ha 3emile, OCHOBE €€ CyIIECTBOBAaHUS, IOHMMAaHUE [IEHHOCTH 30POBOIO U
Oe3omacHOro o0Opas3a KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ OE30MACHOTO MOBEIECHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTyaIUsX,
YIPOKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH NPUMEHSATH 3HAHUS, MOJIydaeMble IPU W3YYEHUH XUMMH, IS
peuieHus 3a1a4, CBA3AHHBIX C OKPYKAOIIEH IPUPOJAHON CPEOM, Il OBBILICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJO00ATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX PEUIeHHs] MOCPEIACTBOM METOIOB XHMHH,
DKOJIOTUYECKOTO MBIIUICHHS], YMEHHsI PYKOBOJCTBOBAaTbCS UM B I03HABATEIbHOM,
KOMMYHUKATUBHOM M COLMATIbHOM IPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATbBI



B cocraBe wMmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ITUX MNPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O LIETOCTHOU
HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4YeOHOMU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble J10rnyeckue AeicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICI XMMHUYECKUX MOHSTHH (BBIIENSATH UX XapaKTEepHbIC
NPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTEIbHBIX ()AaKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(UKANMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh TMPUIUHHO-CIICJACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHWS,
CTPOUTD JIOTMUECKHE pacCyX IAeHUsl (MHIYKTUBHbIC, JEAYKTUBHBIC, IO aHAJIOTHH),
JIEJIaTh BBIBOJIBI M 3AKIIOYCHHS;

YyMEHHE TMPUMEHSTH B TMPOIECCEe IMO3HAHUS TOHATUS (NIPEIMETHbIE U
MeTanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIEINIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIEC MPEACTABICHUS —
XUMUYECKUNA 3HaK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEHICHUH Yy4eOHO-IT03HABATENbHBIX 33714, C YYETOM
ATUX MOJIECIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIIECTBEHHbBIC
MPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIUMH,
BBISIBJISATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3y4aeMbIX IIPOLIECCAX U SIBICHUSIX.

ba3oBble uccienoBareJbCcKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUSA, & TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI10
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEeHUE OIMbITa IO TUIAHUPOBAHUIO, OpPTraHU3alMd U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, GopMyaupoBaTh 0000IIEHUS U
BBIBO/JIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABIATD OTUET
0 Mpo/ieJIaHHOM padoTe.

Pabora ¢ unpopmanmeii:



yMEHUE BBIOMpATh, AHAMM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOTYIaeMyI0 M3 Pa3HBIX HCTOYHUKOB
(HAygHO-TIOMyJIIpHAs ~JUTEpaTypa XWMHUYECKOTO COJACpP)KAHUS, CIPaBOYHbBIC
nocobusi, pecypchl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HUH(OPMAIIHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI U 3alpOChl MPU MOHMCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 ONpPENEIEHHOTO THUIIa, TPUOOPETEHUE ONBITA B
00JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHU,
OBJIQJICHUE KYJbTYpPON aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOPMY MpECTaBICHUS HHHOPMAITIN U
WUTIOCTPUPOBATh pEIIaeMble 3aa4ll HECIOXXHBIMH CXEMaMH, JrarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJM3UpOBaTh B IIpolecce Y4YeOHOW U
WCCIIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIUIO O BIUSHUMA MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH MpPUPOIHON
CpEIBl.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUA:

yMEHHUs 3ajJlaBaTh BOIPOCHI (B XoJie¢ Juamora W (WIM) IUCKYCCHUH) IO
CymecTBy  oOcyxaaemMoil  TeMmbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a/1a4u;

YMEHUSI  NPEJCTaBIsATh  TOJYYEHHbIE  pe3yJbTaThl  IO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MPE3EHTAIUIO
pEe3yIbTaTOB BBHINOJHEHHUS] XMMHUYECKOTO JKCIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
n1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unuid (00Cy X aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBH, OINpeAeICHUE KpPUTEPUEB IO OICHKE KadecTBa
BEITIOJTHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcaJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh LEIN JACSITeNbHOCTH, IUIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosee 3(peKTUBHBIE CIIOCOOBI PElIeHUsT YUYECOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHUKM C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,



OLIEHMBAaTh COOTBETCTBHE IMOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMEeTHBIX pPE3yNbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS MU CIIOCOOBI
NEUCTBUN, CcHenupUIecKue [ MpeAMETHOW o0nacTh «XUMHUS», BUIBI
JNEATEIBHOCTH MO  IMOJYyYEHWID HOBOIO  3HaHWs, €ro  HWHTEpIpETalNH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoHIy oOydenus B 9 kiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y 00YHYaIOIINXCSl YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMUMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMWYECTBO BEIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTA B COEAUHEHUH, MOJISIPHBI 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHULATEIIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKasi peaklus, KiIacCUPUKalUs peakiuil: peakuuu
COCAUHEHHUS], pEaKUUU PA3JIOKEHUs, PEaKUUU 3aMELICHUs, peaKuuu
oOMeHa, 9K30- M SHIAOTEPMHUUECKHUE PEAKINH, TETUIOBOM 3((eKT peakiu,
SIPO aToma, JJICKTPOHHBIM CIIOM aroMa, aToMHas OpOUTaNb, PAJNYC
aToMa, XUMHYECKas CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas JOJIs BEIIECTBA
(MponeHTHasE KOHLIEHTpAIKsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHSATUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUM BEIIECTB U UX MPEBPAILICHUMH;

e HCIOJb30BaTh XHWMHUYECKYIO CHUMBOJMKY JJISI COCTaBJICHHS (HOopmMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUI;

e ONpPENENATHh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHCHHSIX,
CTENEHb  OKHCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
NPUHAIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCy COEIMHEHHI I10
dbopmynaMm, BHUJ XUMHYECKOW CBSI3M (KOBaJe€HTHass M HOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpbiBaTh cMbIcia [lepuonnueckoro 3akona JI. W. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX MoJiokeHusa B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHsI MacChl BELIECTB, NMOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;



e ONHCHIBAaTh M XapakTepuszoBaTh Tabmuunyto ¢opmy Ilepuonnyeckoit
CUCTEMbl XHMHMYECKHX JJEMEHTOB: pAa3jINyaTh IOHATHA «IJIABHAS
noarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynma)», mansie u
OonbllIME NEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabimuue «llepuonnyeckas cucrema xumuyeckux osaemeHtos [ U.
MeHaeneeBa» ¢ YUCIOBBIMUA XapaKTEPUCTUKAMU CTPOECHHSI ATOMOB

e XHMHYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHCIO AIEKTPOHOB
U pacIpeie]ICHHE UX 1O dJIEKTPOHHBIM CIIOSIM);

e KIACCHU(PUIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YMCIy U COCTaBy YYACTBYIONIUX B PEAKIIUU
BEILIECTB, 10 TETUIOBOMY (D PeKTy);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOATBEPXKas OMUCAHNUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e TPOTHO3HPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHHWS XUMHYECKHX TPEBpAlICHUA B
Pa3IMYHBIX yCIOBUSIX;

e BBIUUCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO »JJIeMEeHTa 1o (opmyIie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKIIHH;

e TPUMEHSTH OCHOBHBIC OTEPAIMU MBICIUTEIBHON ACSITEILHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 00OOICHHE, CHCTEeMAaTH3alluio, KIacCHU(UKAIHIO,
BBISIBJICHUE TMPUYMHHO-CJIICJACTBEHHBIX CBSI3€d — I M3yYCHUS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIui, eCTeCTBEHHO-HAYYHBIE METOIbI
no3HaHWs — HaOMIOJAeHUE, W3MEpPEHHe, MOJACIUPOBAHUE, IKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

e CIEAOBAaTh TMpaBWJIaM  TIOJB30BAHWS  XMMHUYECKOW  TIOCYAOM U
7abopaTOpHBIM 00OpY/IOBaHWEM, a TakKXKe TMpaBHIaM OOpalIeHHUs C
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHSMH 110 BBIIOJHEHHUIO
71a00paTOPHBIX XHMHUYECKUX OIBITOB IO TOJYYEHHUI0O W COOMpPaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpPOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEICIEHHON MAaCCOBOM JOJEHW PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHUYECKHE  OKCIEPUMEHTBHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIOT ¢ TIOMOIIBIO WHIMKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHK U JPYyTHUe).

K xoniy oOyuenus B 9 Kkiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YYaIOIIUXCSl YMEHUM:



pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSATHUNA: XUMHUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] JHUCCOLMAIMNS, PEAKIHUU HOHHOIO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAHOBIICHHE,
aINoTponus, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METaJJIMYEeCKas), KpUCTANIMYECKass pemeTka, KOppo3us METaJUIOB,
CILJIaBbl, CKOPOCTh XUMHYECKOM peakuuH, TMPelebHO JOMyCTHUMAas
koHueHtpanus [1JIK BemiecTna;

WUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU NOHSATUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUMH;
UCIIOJIP30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJIS COCTaBJICHHS (HOPMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEACIIATh BAICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KIAcCy COEOUWHEHU 1Mo ¢dopMylaM, BHJI XUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmyrie, XapakTep Cpenbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAMHEHUW, TUI KPUCTATIIUYECKOU
PELETKN KOHKPETHOTO BEILLIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHUCHIBAaTh U XapaKTEePU30BaATh
Tabnuunyio Gopmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJlaBHas mnoarpynna (A-rpynma)» U «mobouyHas
noarpynma (b-rpynma)», mambie u  OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaUCHUS, KOTOpHIE WMEIOTCS B TMEPUOJAMYECKONW Tadimie, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (cocTaB M 3apsa  sApa, o0OIllee YUCIO DIEKTPOHOB U
pacmpesieieHde HMX TI0 DJICKTPOHHBIM  CJIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MajblX NEPUOIOB U TIAaBHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIAy WM COCTaBy YYacCTBYIOUIUX B pPEaAKIUU



BEIIECTB, N0 TEIMIOBOMY 3(P(hEKTy, 0 M3MEHEHHUIO CTEMEeHed OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W CHCIUPUICCKUE XHUMHUICCKUE
CBOMCTBAa TMPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IpUMEPAMH MOJIEKYJISIPDHBIX M HOHHBIX YPAaBHEHHMH COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHUSI DJCKTPOJMTUYECKONW JAUCCOIUAINMHA  KHUCIOT,
1IEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHHUs peaklMil, TMOATBEPKIAIOIIMX CYIIECTBOBAaHUE
TEeHETHYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3JIMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXXHOCTH TMPOTEKaHUS XWMUYECKHX TMPEBpPALIEHUNH B Pa3IUUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJISIPHYIO W MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (dopmyle
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKOW pEaKiny;

coOirofaTh  MpaBWiIa  MOJB30BAHMS ~ XMMUYECKOM  MOCYJOM U
7ab0paTOpHBIM  00OpPYNOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTOo Irasa);

MPOBOJUTh  PEAKIMH, TOJATBEPKIAIONINE  KauyeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OpOMUSI-,
uoaua-, kKapbonar-, docdar-, cuwiMkar-, cyiabdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS U HMOHBI U3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OTEPAIUUA MBICTUTEIHHON EATEILHOCTH — aHAIH3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIUIO, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3€M — MJI1 WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKkluid, €CTeCTBEHHO-HAy4YHbIE€ METOAbl TMO3HaHUS —
HaOJIOICHNE, M3MEpPEHHEe, MOJESIMPOBAaHUE, SKCIEPUMEHT (peaabHbId U
MBICJICHHBIH ).



KPUTEPUHU U HOPMbI ONEHUBAHMUAA
OBYYAIOIIUXCA ITO ®I'0C 000

HopMblI olleHMBaHHUSA Y4E€OHOTI0 mpeaMeTa « XuMHSD)

[Ipu oreHke y4eOHBIX JOCTHKEHUW Yy4YallMXCs MPUMEHSETCS KpUTepHaabHas
CHCTeMa OLICHUBAHMS 10 MATHOAUILHOM 1IKaje (0OTMETKa «1» He CTaBUTCS):
Kpurepuu oieHKH YCTHOTO OTBeETA.

OtmeTka «5» cTaBUTCS, €CIIH:

] OTBET MOJHBIA U NPAaBUIbHBIN HA OCHOBAaHUM U3YUYECHHBIX TCOPHUIL;

] Marepuana H3J0XKEH B JOTHMYECKOW MOCIEI0BATEILHOCTH, JIMTEPATYPHBIM
SI3BIKOM;

] OTBET CaMOCTOSITCIILHBIMN.

OTMmeTKka «4» CTaBUTCS, €CIIH;

] OTBET MOJIHBIA U MPaBUWJIbHBINA HA CHOBAHUH U3YUYECHHBIX TEOPUI;

] mMaTepuall M3JIOKEH B OINPEIEIICHHON JIOTUYECKOW MOCIEI0BATEIbHOCTH, TIPU
TOM JIOMYIICHBl JBE-TPU HECYIIECTBCHHBIC OIIMOKH, WCIPABICHHBIC TIO
TpeOOBAHUIO YUUTEIIS.

OTMmeTKa «3» CTaBUTCS, €CIIN:

] OTBET MOJIHBIN, HO MIPU 3TOM JIONyIIIEHA CYIIIECTBEHHAs OIMUOKa;

] MJIM OTBET HEMOJIHBIM, HECBSA3HBIM.

OTMeTKa «2» CTaBUTCS, €CIIU:

] mpu oTBeTe OOHAPYKEHO HETIOHMMAHHWE YYaIIMMCS COJEpXKaHUs ydeOHOTO
MaTepuana;

] WM JONYIIEHBI CYIIECTBEHHBIC OIIMOKH, KOTOpPHIC YYAIIMHCS HE MOXKET
HCTPABUTh IIPU HABOASIIMX BOMPOCAX YUUTEIIS;

] mm60 TIpU OTCYTCTBUU OTBETA.

OueHka IKCNEePUMEHTAIbHBIX YMEHHH.

OreHKa CTaBUTCS Ha OCHOBAaHMHM HAOJIOJACHUS 3a Yy4YallUMHUCA B XOJI€
BBITIOJIHCHUS
MPAKTUIECKON pabOTHI U MMCHEMEHHOTO OTYETa 3a padoTy.
OTtmeTka «5» cTaBUTCS, €CIIU:
] pabGoTa BBIMOJIHEHA TIOJHOCTHIO M 0€3 OIUOOK, CJENIaHbl MNPABUILHBIC
HaOJII0JICHUS U BBIBOJIEL;
] OSKCHEpUMEHT OCYIIECTBICH IO IUIaHy C YYeTOM TpeOOBaHWN TEXHUKHU
0€30IMacHOCTH U TIPaBUJI pabOTHI C BEIIECTBAMU U 000PYI0BaHUEM;
] IpOSIBJIEHBI OPTAaHU3ALIMOHHO - TPYJIOBbIE YMEHUS, MOJEPKUBAIOTCS YUCTOTA U
MOPSA0K Ha paboueM MeCTe, IKOHOMHO UCIOJIb3YIOTCS PCaKTUBBI.
OTtmMmeTka «4» cTaBUTCS, €CIIH:



] paboTa BBITTOJTHEHA MPABUIILHO, CAETaHbl IPABMWIHHBIC HAOIIOICHUS U BBIBOJIHI,
HO MPY ATOM SKCIIEPUMEHT MPOBEJIEH HE TIOTHOCTHIO;

] wam  JOmMyIIeHBI HECYIIECTBEHHBIE OIMMOKH B pPabOTe ¢ BEHIECTBAMH U
000py/TI0BaHUEM.

OTtmeTka «3» cTaBUTCS, €CIIH:

] paboTa BBITIOJIHEHA MTPABUIILHO HE MEHEE, UEM HAITOJIOBHHY,

] wi momyIIeHa CymecTBeHHas OMmMOKa B X0 AKCIIEPUMEHTa, B 0OBSICHCHHH, B
odopmiieHUN pabOThI, B COOIOJIEHUN TTPABUII TEXHUKH 0€30MMacHOCTH MpU padboTe
C BemiecTBaMU M O0OpYyJOBaHHEM, KOTOpas HCHPABIAETCS IO TPEeOOBAHUIO

YUUTEIS.
OTMeTKa «2)» CTaBUTCSI, €CITH:
] IOomynIeHbI nBe (m Oonee) CyIIECTBEHHBIE OIMMOKKM B XOJE

JKCIIEPUMEHTa, B OOBSICHEHHH, B O(GOpPMIICHHH PaOOThI, B COOJIIOACHUU TIPABHII
TEeXHUKH O€30MIaCHOCTH, KOTOPBIC YYAIIWHCS HE MOXKET HCIPaBUTh JaXe IO
TpeOOBaAHUIO YUUTEIS;

] paboTa HE BBINOJIHEHA, Y YYalIeT0Cs OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMECHHUS.

OneHka yMeHMii penaTh pacyeTHbIE 3aa4H.

OTmeTKa «5» CTaBUTCS, €CIIM B JIOTHUYECKOM PACCYKJACHUUM WM PEUICHUU HET
ommO0K, 3a/1a4a pelieHa ParoHaIbHBIM CIIOCOO0M;

OtMeTKa «4» CTaBUTCS, €CJIH B JIOTHUECKOM PACCYKICHHUM W PEHICHUH HET
CYIIECTBEHHBIX OINMMOOK, HO 3ajaya pellicHa HEPalMOHAIBHBIM CIIOCOOOM, WM
JIOMYIIEHO He 0oJiee TBYX HECYIIECTBCHHBIX OIIHUOOK.

OtmeTka «3» CTaBUTCS, €CIU B JIOTHYECKOM PACCYKICHHH HET CYIIECTBCHHBIX
OIMOOK, HO JIOMYIIICHA CYIIECTBEHHAs OIMOKA B MAaTEMAaTHUECKUX pacueTax.
OTMeTKa «2» CTaBUTCS, €CIIM UMEIOTCS CYIISCTBEHHBIC OIMMOKUA B JIOTHYECKOM
paccyXJIeHUH U B PEIICHUH; OTCYTCTBYET OTBET Ha 3ajIaHuE.

OueHKa MUCbMEHHBIX KOHTPOJIbHBIX PaldoT.

Ormerka «5» CTaBUTCHA, €CIM: OTBET IIOJHBIM M IPABWIbHBIM, BO3MOXKHA
HECYIIECTBEHHAs OUInOKa.

OtMeTKa «4» CTaBUTCA, €CIU: OTBET HEMOJHBIA WU JIOMYIIEHO HE Oojee IByX
HECYUIECTBEHHBIX OIIMOOK.

Otmetka «3» craBUTCS, €ciu: paboTa BBINOJIHEHA HE MEHEe YeM HaIoJIOBHUHY,
JIOTIyIIIeHa OJIHA CYLIECTBEHHAs OUIMOKA U MTPHU 3TOM JIBE-TPU HECYIIIECTBEHHBIE.

OTmeTKka «2» CTaBUTCsA, CCJIN: pa60Ta BBIIIOJJTHCHA MCHBIIC, YEM HAIIOJIOBUHY WA
COACPIKHUT HECKOJIBKO CYIICCTBCHHLIX OI.HI/I6OK, b 1% (e10) pa60Ta HEC BBIITOJIHCHA.



[Ipn omeHKe BBIMONHEHHS NUCHMEHHOW KOHTPOJBHOM paboThl HEO0OXO0IUMO
YUUTHIBaTh TPEOOBaHUS €AMHOTO OphorpadudecKoro pexuma.

OueHka TecTOBBIX PadoT.

TecThl, cocTosiive M3 MSITH BOMPOCOB MOXHO MCHOJB30BaTh IOCIE HU3y4YEHUS
KaXJ10ro matepuania (ypoxa).

Tect u3 10—15 BonpocoB ucnosib3yercs sl HEPUOIUIECKOTO KOHTPOJIS.

Tect 3 20—30 BonpocoB HEOOXOIUMO UCIOJIB30BATh JJII UTOTOBOT'O KOHTPOJIS.
[Tpu olleHMBaHUM UCTOJB3YETCS CIAEAYIOIAs MIKaa:

Jliist Tecta U3 MATH BOMPOCOB

[] HET OIMOOK — OIIEHKA «5»;

] ogHa omMOKa — OTIeHKA «4»;

] nBe OMIMOKU — OLIEHKA «3»;

] Tpu OIIMOKU — OLEHKA «2».

Jns Tecta u3 30 BOIPOCOB:

1 25—30 npaBUIIbHBIX OTBETOB — OLIEHKA «5»;

1 19—24 npaBUIbHBIX OTBETOB — OLIEHKA «4»;

] 12—18 npaBUIIbHBIX OTBETOB — OLICHKA «3»;

] meHb1Ie 12 MpaBUIIBHBIX OTBETOB — OLICHKA «2%.

Ouenka pegepara.

Pedepar orienuBaeTcs mo ClIeayrOIMUM KPUTEPHSIM:

] cobmrosienne TpeOoBaHM K ero 0(pOpMIICHHIO;

1 HEOOXOAMMOCTH U JOCTATOYHOCTh JIJISi PACKPBITUSI TEMBI TIPUBEICHHONW B TEKCTE
pedepata uHbOpMaIIHH;

] ymenue oOyuyaromerocsi CBOOOJHO M3/araTb OCHOBHBIE WJIEH, OTPaKCHHBIE B
pedepare;

1 cmocoOHOCTH  OOydYarImerocs TOHATH CYTh  3a/JaBacMbIX  YICHAMHU
aTTECTAIIMOHHON KOMUCCHH BOIIPOCOB M c(hOPMYyIIMPOBATH TOYHBIC OTBETHI HA HUX

Kpurepuu oieHKH NPOEKTHOM M UCCJIEI0BATEIbCKOM Pad0ThI
pa3palaThIBaOTCs ¢ y4€TOM LieJieil U 3aJa4 MPOEKTHOM NEATEIbHOCTH Ha JaHHOM
sTane oOpa3oBaHus. VHAMBUAYyanbHBIH MPOEKT ILEIECOOOpPa3HO OLEHUBATH IO
CJICAYIOUINM KPUTEPUSIM:

1. CrocoOGHOCTh K CaMOCTOSITENIPHOMY TPHOOPETEHHI0 3HAHUNH U PEIICHUI0
npobieM, TpOSBISAIOMIAsCS B YMEHHM IIOCTaBUTh MpobieMy H  BbIOpaThb
aZleKBaTHBIE CIOCOOBI €€ pellleHus, BKI0Yas MOUCK U 00paboTKy MH(pOpMaluy,



(GbOpMyIMpPOBKY BBIBOJOB W/WIM OOOCHOBAaHHE W pPean3aIiio/anpoOarmio
OPUHATOTO peIIeHHus, OOOCHOBAaHWE M CO3/JaHME MPOTHO3a, MOJENH, MAaKeTa,
00BeKTa, TBOPUECKOTO PEIICHUS U T. II.

JlanHblii  KpuTepudi B 1EJIOM  BKJIIOYAET OLEHKY C(HOPMUPOBAHHOCTU
MO3HABATEJbHBIX YUEOHBIX JICHCTBUM.

2. CdhopmMupoBaHHOCTh MPEAMETHBIX 3HAHUUA U CIIOCOOOB  JICHCTBUH,
MPOSIBJISIIONIASICSS B YMEHHHM PACKpPBITh COJAEpX)aHWE paboThl, TPaMOTHO U
000CHOBaHHO B  COOTBETCTBUM C  pacCMaTpuBaeMod  MpoOseMoil/TeMoin
UCII0JIb30BATh UMEIOIIIMECS 3HAHUS U CIIOCOOBI JIEHCTBUM.

3. ChopMUPOBAHHOCTh PETYJSTUBHBIX ACHCTBUM, MPOSIBISIOMIASACS B YMEHUU
CaMOCTOSITEIbHO  TUIAHMPOBAaTH W YOPaBJIATh  CBOCM  MO3HABATEIHHOU
NEATEILHOCTRI0O BO BPEMEHHU, HCIIONB30BATh PECYPCHBIC BO3MOKHOCTU IS
JOCTHXKEHUS 1IeJIe, OCYIIECTBISTh BbIOOP KOHCTPYKTHUBHBIX CTpaTeruii B
TPYJIHBIX CUTYyaIUsX.

4. ChopMHpOBaHHOCTh KOMMYHUKATUBHBIX JIEHCTBHMA, TPOSBIISIFOIIASNCS B YMCHUH
SICHO M3JIOKUTH U 0()OPMUTH BBITIOTHEHHYIO Pab0Ty, IPEACTaBUTh €€ pe3yIbTaThl,
apTyMEHTUPOBAHHO OTBETUTH HAa BOTIPOCHI.

MakcumalibHasi OIIEHKa MO0 KaXJA0My KPUTEPUIO HE JIOJDKHA MPEeBbIIATh 3 0aslioB.
[Ipy  TakoM  moaxoje  AOCTHXKEHHE  0a30BOro  ypoBHS  (OTMETKa
«yIOBJIETBOPUTEIILHO») COOTBETCTBYET MOJY4YEHHIO 4 TEPBUYHBIX OauioB (1Mo
OJTHOMY OaJiTy 3a KaXAbld U3 YETHIPEX KPUTEPHEB), a TOCTHXKCHHUE TMOBBIIIEHHBIX
YPOBHEH COOTBETCTBYET MOJIYYEHUIO 7—9 NEepBUYHBIX OAIIJIOB

(otMmeTKa «xoporo») uin 10—12 nepBUYHBIX 0aJIOB (OTMETKA «OTIUYHON).



TEMATHYECKOE IINTAHUPOBAHHUE. 9 KJIACC

KonunuecTBo uacos DNEeKTPOHHBIE
HaumenoBanue
Ne  paznenos u Tem KonTposnbhbie [IpakTnueckue (wdppossic)
) Beero P P 00pa3oBaTeNbH
IIPOrpaMMbl paboThI paboThI BIE PECYPCHI
Pa3zne 1. BenrecTBO 1 XUMHYeCKHE PeaKIUU
[ToBTOpEeHUE N bubnuoteka
11 yriiyOneHre 3HaHu 5 1 HOK
’ OCHOBHBIX Pa3/IeioB https://m.edsoo.
Kypca 8§ Kimacca ru/7t41a636
bubnunoreka
OcHOBHBIE ITOK
1.2 | 3aKOHOMEpPHOCTH } 4 https://m.eds00.
XUMHYECKHUX PEaKIIHiA /7412636
DJIEKTPOJIUTHYECKAS bubnuoteka
13 JHCCOLHAITHSL. 3 | | 1HOK
’ XUMHYECKHE PEeaKITuu https://m.edsoo.
B pacTBOpax ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTayibl M HX COeIMHEHH
Sag)ffjfepncmxa bubamotexa
2.1 XUMHUYECKHUX 4 1 HOK_
VIIA https://m.edsoo.
OTICMEHTOB VLA rw/7f41a636
rpynmnsl. ['agoreHnst
OO6mmras
XapaKTEPUCTHKA bubnuoteka
7o XMMHUECKHX 6 1HOK
’ aneMeHTOB VIA- https://m.edsoo.
rpymmsl. Cepa u eé ru/7f41a636
COCIMHEHHUS
OO61mas
XapaKTePUCTHKA bubnnoreka
73 ~ XMMHYECKHX 7 1 HOK
’ aneMeHToB VA- https://m.edsoo.
rpynmbl. A30T, pocdop ru/7141a636
U UX COCTUHCHUS
Oo6mras
XapaKTEPUCTHKA
XUMHYECKHUX EI/(I)6£I/IOTGK3
2.4 = snementoB [VA- 8 1 2 )
https://m.edsoo.
IPYIIbL. YTIEPOI U u/ 7412636
KpPEMHUI 1 UX -
COCTMHCHHS
Hroro no pazneny 25
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Pa3zgen 3. MeTa/sibl M HX COeTUHEHU S

bubnunoreka
31 OO0mme cBoiicTBa 4 HOK
’ METAIIOB https://m.edsoo.
ru/7f41a636
Bubnnoreka
39 Baxneiinne MeTaibl 16 HOK
’ U UX COEIUHEHUS https://m.edsoo.
ru/7141a636
Hroro no pazneny 20
Pasznen 4. Xumus u okpykaonas cpeaa
Bubnnoreka
BemecTBa u IIOK
4.1  matepuansl B )KU3HU 3 https://m.edsoo
HeroBeKa ru/7f41a636
Uroro no pazaeny 3
Bubnnoreka
OK
Pesepsroe Bpems 3 }Lllttps://m.edsoo.
ru/7141a636
OO011e€ KOJIMYECTBO YaCOB 110 63

IporpaMme
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ITIOYPOYHOE INTAHUPOBAHHME. 9 KJIACC

KonunuecTBo uacos DNEeKTPOHHBIE
Hara b pPOBLIE
Ne Tewma ypoka Bcero K/p Ilp/p usydenus 061()1)320B8.TGJIBHBIG
pecypchl
[Tepuonuueckuii 3aKOH. Bubmmotexa LIOK
Ilepuonnueckas cucrema .
! XAUMHYECKUX djieMeHToB 1. U ! https://m.edsoo.ru/
T 00adb59e
MemnneneeBa
3aK(3HOMepHOCTI/I B U3MEHEHUH Butmiorexa [[OK
2 ;igﬁgﬁiggﬁ?i&iﬂf N 1 https://m.edsoo.ru/
PBBIX Tpex 00adb6b6
MIePHOJIOB
Knaccudukanus n bubmuoreka [{OK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/
HEOPraHMYECKUX BEIICCTB 00adb7e2
Bunnsl XuMu4ecKkou CBSI3U U Bbubnunorexa LIOK
4 THTTBI KPUCTAJUTHYECKUX 1 https://m.edsoo.ru/
peméToK 00adbac6
KonrtponsHas padora Nel mo
5 teme «IloBTOpeHue u 1 1
yri1yOiieHre 3HaHUH OCHOBHBIX
pa3AesoB Kypca 8 Kjaccay
Kaccudukanms Xumuaeckux but6mmoreka [IOK
6 peaxiuii Mo pa3IMyHbIM 1 https://m.edsoo.ru/
MpU3HAKAM 00adbcb0
Ilonstue o CKOPOCTH Bu6muorexa LOK
7 XMMITICCKOM PEAKIUH. 1 https://m.edsoo.ru/
[ToHsATHE O TOMOTEHHBIX U
00adbe9a
TETEPOTeHHBIX PEAKIIHIX
[TonsiTHE O XMMUYECKOM
paBHOBecuu. DakTOpHI, Bu6muorexa LOK
8 iiﬁiﬁgﬁzga CKOpOCTE 1 https://m.edsoo.ru/
DCAKHHH 1 00adc28c
MTOJIOKEHNE XMMUIECKOTO
paBHOBECHS
OKHCIUTETHHO- bubmaorexa LIOK
? BOCCTAHOBUTEJIbHBIE PEAKIUN ! https://m.edsoo.ru/
00adcade
Teopus 31EKTPOIIUTUYECKON Bu6muotexa [JOK
10 nucconuanui. CUIbHBIE U 1 https://m.edsoo.ru/
cy1abble AIEKTPOITUTHI 00adcd68
bubnunorexa LIOK
11 WNonnble ypaBHEHUsI peaKIuii 1 https://m.edsoo.ru/
00add448
12 XUMHYECKHE CBONCTBA KHCIIOT 1 but6mmoreka [IOK
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U OCHOBAHUI B CBETE

https://m.edsoo.ru/

IpeJCTaBIeHUN 00 00add5d8
AJIEKTPOTUTUUECKON
JUCCOITHAITIT
X e o Bumorera LOK
13 eKT (f)npzllmqecxoﬁ https://m.edsoo.ru/
’ 00add8b2
JUCCOITHAITTT
but6mmoreka [IOK
14 [TonsaTHe 0 ruApOIU3E CoNen https://m.edsoo.ru/
00add9d4
but6mmoreka [IOK
15 g{i?guéeﬂne 1 CHCTeMATH3alI https://m.edsoo.ru/
00addd12
[TpaxTrueckas padota Ne 1. bubmuotexa [JOK
16 «Pemenune https://m.edsoo.ru/
IKCIIEPUMEHTAIIBHBIX 33729 00addbfa
KonTtponsHas padora Ne2 o Bubnmorexa [IOK
TeMe «DJIEKTPOIUTHIECKAs
17 HCCOMMALIS. XAMIHECKHe https://m.edsoo.ru/
' 00addec0O
peaKIuy B pacTBOPAX»
OO6muras XxapakTeprucTruKa bubmuoteka [JOK
18 raJIoreHOB. XMMHUYCCKHE https://m.edsoo.ru/
CBOMCTBa Ha IPUMEPE XJI0pa 00addfe2
XopoBoaopon. ComnsiHast Bubsorexa [IOK
KHCJIOTa, XUMHWYCCKUC
19 S — https://m.edsoo.ru/
’ ’ 00adel104
[IPUMEHEHHUE
[TpakTuueckas padborta No % o Butmiorexa [[OK
20 Eiﬁ;ﬂfi}?el{m coAton https://m.edsoo.ru/
JIOTE, HSyHeHHe e 00ade348
CBOMCTB»
Berancnenus mo YPaBHCHHAM Bubsorexa LIOK
21 XHUMHHCCKHUX pCaKLIH, CClin https://m.edsoo.ru/
OJIMH M3 PEarcHTOB JaH B 00adc488
HU30BITKE
OO6mras XxapakTeprucTruKa bubsmorexa I[IOK
22 >s1eMenToB VIA-rpymIbI https://m.edsoo.ru/
00ade64a
o S BuGamorexa LIOK
23 COGI[I;IHGHI/II‘/JI B TIpHpOJIE https://m.edsoo.ru/
. j 00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoopo/1, CTpOEHHUE, bubmmoreka [JOK
24 (bU3UYEeCKre U XUMUYECKHE https://m.edsoo.ru/
CBOICTBA 00ade802
25 Oxkcuppl cepol. CepHas bubmuorexa [JOK
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KHUCJIOTa, GU3HYECKUE U
XUMHUECKHE CBOMCTBA,
MIpUMEHEHNE

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

XHUMUYECKUE PEAKIINH,
JIeXKaI[ue B OCHOBE
MIPOMBIIIICHHOTO CTIIoco0a

but6mmoreka [IOK

26 MOJTyYEeHHUS] CEPHOU KHUCIIOTHI. https://m.edsoo.ru/
XHUMUYECKOE 3arpsi3HEHUE 0Oadec8a
OKpY>Karollen cpeibl
COETUHEHUSIMU CEpBI
Beruucnenue MaccoBoil qoiu bubmmorexa HOK

27 BLIX0J1A MPOJYKTA PeaKLn https://m.edsoo.ru/

0Oadec8a
OO6murast XxapakTeprucTrUKa
anemMeHToB VA-rpynmsl. A30T, bubnmoreka [JOK

28 pacrpocTpaHeHue B IPUPO/IE, https://m.edsoo.ru/
¢bu3nveckre 1 XUMHUYECKHIE 00adeeab
CBOMCTBA
AMMHak, ero pu3ndecKue u bubmuorexa [JOK

29 XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/
MOJTydeHUE U IPUMEHEHUE 00adf004
[TpakTuueckas padbora Ne 3 o Bbubnunoreka LIOK

30 teme «Ilomyyenne ammuaka, https://m.edsoo.ru/
M3yYEHHE €r0 CBOHCTBY 00adf180
AsotHasg xkucnora, eé bubnunoreka LIOK

31 (bU3UYEeCKre U XUMUYECKHE https://m.edsoo.ru/
CBOICTBa 00adf306
Hcnons3oBanue HUTPATOB U
o oo Bumorera LOK

32 XUMHUYECKOE SanHSHeHI/Ie' https://m.edsoo.ru/

. 00adf518
OKpYKaroIen CpeIbl
COETMHEHUSIMH a30Ta
docdop. Oxcun pochopa (V) Bubnmorexa [IOK

33 u pocopuas wuciota, https://m.edsoo.ru/
(bnszzmecxne U XUMHYECKHe 00adf6sa
CBOWCTBa, MOJIy4YCHUE —
Hcnonb3oBanue GochaToB B Butmiorexa [[OK

34 KAHUECTBE MUHCPAIHHEIX https://m.edsoo.ru/
y):[o6peHI/H/uL 3arpsizHeHue 00adfc20
MIPUPOTIHOM cpenbl hochaTamMu -
Yraepon, pacipocTpaHEHHE B bubmmoreka [JOK

35 npupoje, Gu3ndecKue u https://m.edsoo.ru/
XUMHYECKHE CBOMCTBA 00adfd9c
Oxkcuabl yriaepoja, ux bubmmoreka [JOK

36 (bU3UYEeCKre U XUMUYECKHE https://m.edsoo.ru/

CBOICTBA. DKOJIOTUYECKHE

0Oadfebe
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poOJIeMBbI, CBSI3aHHBIC C
okcugoM yriepoaa (IV)

bubnunorexa LIOK
37 VYronbpHasg KACIIOTa U €€ COIN https://m.edsoo.ru/
00ae006¢
[Tpaktuyeckas pabora Ne 4 o
teme "l[lonmydyenune bubmuotexa [JOK
38 YIIJIEKHUCIIOTO Ta3a. https://m.edsoo.ru/
KauecTBenHas peakuus Ha 00ae027e
kapOoHat-uon"
[TepBoHayanbHBIE TOHATHUS 00 Bu6muotexa [JOK
39 OpraHWYECKUX BEIIECTBAX KaK https://m.edsoo.ru/
0 COEJIMHEHUAX yriepoaa 00ae054e
Bbubmunorexa LIOK
40 Kpemnwnii u ero coemnHeHust https://m.edsoo.ru/
00ae080a
[TpakTrueckas padota Ne 5. Butmiorexa [[OK
Penrenue skcrepuMeHTaIbHBIX )
4l 3a7a4 o teMe «Baxkaenmue htps://m.edsoo.ry/
00ae0bf2
HEMETaJUIbl U UX COCTUHCHUS
KonTponpHas padora Ne3 mo Bbubmunorexa LIOK
42 Teme «BakHeime HeMeTauTbl https://m.edsoo.ru/
W UX COCIUHCHHUS 00ae0el8
OOm1ast xapakTepUCTHKA
XUMUYECKUX DJIEMEHTOB —
MeTauIoB. MeTrannnueckas Bbubnunorexa LIOK
43 CBSI3b Ml METaJUTMYCCKAS https://m.edsoo.ru/
KpUCTAJIIINYECKasl peIIETKaA. 00ael03e
dusnveckue CBONCTBRA
METaJIIOB
XHUMHUYECKHE CBOMCTBA BuGmuorexa IJOK
44 giﬁiﬂoa . https://m.edsoo.ru/
pOXMMUYECKHH Psif 00ae1156
HaIpsDKEHUH METaJlIOB -
OO6mmwme crmocoOb! MOTyYeHUs
MeTaiioB. CIjIaBhl.
Brruucnenust mo ypaBHeHUSIM bubmorexa I[IOK
45 XMMHYECKUX PEaKIHii, ecl https://m.edsoo.ru/
’ 00ael156
OJIUH U3 PEareHTOB COJICPKUT
IPUMECH
but6mmoreka [IOK
46 [ToHsATHE O KOPPO3UU METAIIIOB https://m.edsoo.ru/
00ael1278
but6mmoreka [IOK
47 [lemouHBIC METAIIBI https://m.edsoo.ru/
00ael14b2
48 OKcuIbl ¥ THAPOKCUBI HATPUS but6mmoreka [IOK
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https://m.edsoo.ru/00ae14b2

" KaJlus

https://m.edsoo.ru/
00ael4b2

[IlenoyHO3EeMENBHBIE METAIIITBI

bubnunorexa LIOK

49  KaTbIi # MarHmi https://m.edsoo.ru/
00ael5e8
Baxueiiue coefuHeHUsI bubmorexa [IOK
50 — https://m.edsoo.ru/
00ael5e8
51 0606HUIGHI/IG U CHCTEMATHU3aLIH
3HAHUH
JKécTkocTh BOABI M CIIOCOOBI €8 bubmuorexa LIOK
52 yeTpaHenns https://m.edsoo.ru/
00ae1886
[TpakTuaeckas padborta Ne 6 o bubnunoreka LIOK
53 Teme "JKEcTKOCTE BOIBI U https://m.edsoo.ru/
METO]Ibl €€ yCTpaHEHUs" 00aelae8
Bbubmunorexa LIOK
54 ANIOMUHUI https://m.edsoo.ru/
00aelc64
AMpoTepHbIe CBOIICTBA OKCHIA bubmorexa [IOK
55 1 rHApOKCHIa https://m.edsoo.ru/
00aelc64
Bbubmunorexa LIOK
56 Keneso https://m.edsoo.ru/
00ae1d86
OKcubl, TUIPOKCUIIBI U COJIU buGnnorexa [IOK
57 Kenesa (’II) 11 enesa (III) https://m.edsoo.ru/
00ae35¢6
53 O606uvleHHe U CUCTEMAaTU3AINS
3HAHUH
[TpakTuueckas padbora No 7. Bubsorexa LIOK
Pemenue sxciepuMeHTAIBHBIX
>9 3ajJa4 no teMe «BaxkHeume https://m.edsoo.ru/
00ae3de8
METAJIIbI U UX COETUHEHUI
Brruucnenus mo ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJINH U3 PEarcHTOB JIaH B but6mmoreka [IOK
60 M30BITKE WII COIEPIKUT https://m.edsoo.ru/
npuMmecH. Beruucnenus 00ael750
MacCOBOM J0JIY BHIXOJa
MPOIYKTA PEAKITNH
61 O606uvleHHe U CUCTEMAaTU3AINS
3HAHUH
KonTponpHas padora Ne4 mo
62 TeMe «BakHele MeTaJlIbl 1
HX COCIUHEHHMS
63 BemecTBa u maTepuaisl B but6mmoreka [IOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

IIOBCEIHEBHON XKU3HU https://m.edsoo.ru/
yeaoBeKa 00ae3f50
XHUMHYECKOE 3arpsA3HEHUE bubmorexa [IOK
64 OKpyRaromel CpeEI 1 https://m.edsoo.ru/
00ae4270
Ponp xumuu B perieHun bubmorexa [IOK
65 Y 1 https://m.edsoo.ru/
00ae4270
. bubmuoreka [{OK
66 E?;ff:;ﬁggﬁ;ﬂ%iﬁﬁ;Hm 1 https://m.edsoo.ru/
00ae0dOa
. bubmuoreka [{OK
67 E?;ff:;ﬁggﬁ;ﬂ%iﬁﬁ;Hm 1 https://m.edsoo.ru/
00adb33c
. but6mmoreka [IOK
68 E?;ff:;ﬁggﬁ;ﬂ%iﬁﬁ;Hm 1 https://m.edsoo.ru/
00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68
I1O ITIPOTPAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

O06s13aTenbHbIe yueOHbIe MaTepHaIbl sl YICHUKA

VYueonnk xumus 9 kmacc H.E. Ky3nemnosa, 1.M. Tutosa, H.H. I"'apa u3narenbckuit
ueHtp «BenTana-I'pad»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumus. 9 xkmacc. Meroaudeckoe mocooue 1994 amropel: AxmeroB Mapar
AunBapoBuY, JIoKTOp Tmemaroru4ecKkux HaykK, JOLEHT KadeIapbl METOJUKH
€CTEeCTBEHHOHAYYHOT0 00pa3oBaHus U HHPopMaIMOHHBIX TexHoaorul YI'TIY nmenu
N. H. YnesuoBa, ['apa H.H.

HUcrounuk: https://rosuchebnik.ru/material/khimiva-9-klass-metodicheskoe-
posobie0611/

Jlumust Ky3uernoBa "HoBast TexHonorus o0ydeHuss xumun. 9 xinacc. Meroanueckoe mocodoue s
yuutens. PI'OC"

Iudposbie 00pazoBaTeIbHbIE PECYPChl H PECYPCHI CeTH HHTEPHET
https://m.edsoo.ru/00adb59



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://rosuchebnik.ru/material/khimiya-9-klass-metodicheskoe-posobie0611/
https://rosuchebnik.ru/material/khimiya-9-klass-metodicheskoe-posobie0611/










