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Pabouas nporpamMma o XMMuu 7151 00y4aroluxcs AEBSITOTO Kjlacca COCTaBIeHA
Ha ocHOBe «TpeGoBaHMil K pe3ynbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOMN
IporpamMMbD», IpeIcTaBIeHHbIX B DeepaibHOM rocyJapCTBEHHOM
00pa3oBaTEeIbHOM CTaHJApTE OCHOBHOT'O 0OIIEro 00pa3oBaHus C y4ETOM
pacnpenenseMbIX o KjlaccaM IpOoBepsieMbIX TPEOOBaHUH K pe3yJIbTaTam
OCHOBHOM 00pa30BaTeJIbHOIN MPOrpaMMbl OCHOBHOTO 00111€ro 00pa3oBaHus U
3JIEMEHTOB COZAEPKaHUs MPEACTABICHHBIX B Y HUBEPCATbHOM KOAUPUKATOPE 11O
XMMHH, a TAK)KE HA OCHOBE XapaKTEPUCTUKHU IIJIAHUPYEMBIX PE3YJIBTATOB TyXOBHO-
HPaBCTBEHHOI'O Pa3BHUTHsI, BOCIIUTAHMS M COLMAIN3ALNNA 00yUaronuxcs,
IIpeICTaBICHHBIX B [[puMepHOI porpaMMe BOCIIUTAHMUS.

COLEPKAHUE OBYUEHUA

B unauBuayanbHOM yuyeOHOM I1aHe, /Uil 0Oy4arollerocs Ha JI0My IO OCHOBHOM
o0111e00pa3oBaTeNbHON MporpaMme, BhijiesieHo 34 vacoB B roj (lyac B Hepmenio)
JUISL U3yYEHHUsl TIpeaMeTa XUMHUM B 9 kiacce. B coOTBETCTBUM € y4eOHBIM IUIAHOM
JUISl MHOUBUyaJIbHOTO OOyYeHHsI HA M3y4yeHHE XUMHUH B 9 Kiacce orBoaurcs 17
yacoB, | wac B Hexemo. [lo cormacoBaHwio ¢ poauTeNsiIMU Y4YEOHBIH IJIaH
npexycMmarpuBaeT 1 yac B HEAEN0 Ha 3a04HOe OOydeHHe, 4TO BXOIUT B
MaKCUMAJIbHYI0 HAarpy3Ky y4Y€HHKa. B COOTBETCTBUM C KaJICHIAPHBIM T'OJIOBBIM
rpadukoM oOpasoBaTenbHOM AesTeabHOocTH MBOY Crapocranmunoi COIIl Ha
2024-2025 y4eOHbIN rojl ¥ paclrcaHueM YPOKOB IporpaMma OyJeT BBIMOJHEHA 3a
34 yaca 3a cu€T COKpaIllEHHUs 4acoB, KOTOpbIe OTBOASTCS Ha «O000IIeHNEe 3HAHUI
110 XMMUU 32 KypC OCHOBHOM IIKOJbI»

9 KJIACC

BenrecTBo U xXumu4eckasi peakiusi

[Tepuonnueckuii 3akoH. Ileppoanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XAMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kalns, KalblUs H UX
COCIMHCHUH B COOTBETCTBUM C IIOJIOXKEHUEM 3JIEMEHTOB B Ilepmomnueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHUIbI XMMHYECKOW CBA3U. THUMBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THIIA KPUCTAINIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.



Knaccudukaiys 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanys XuMuyeckux peakiuii Mo pa3audyHbIM MPpU3HaAKaM (110 YUCTy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(deKTy, o
W3MCHEHHIO CTETICHEH OKHUCIIECHUS XMMHYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
Y4acTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xumudeckoil peakuuu. [lonstue 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOIE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUMU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBieHue YPaBHEHUI
OKHUCJIIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUd C  HCHOJIb30BAHHEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3NEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp quccornuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun noHHoro oOMeHa. Y cloBus MPOTEKaHUS peakuii HOHHOTO OOMeHa,
MOJHBbIE W COKpAll€HHbIE HOHHBIE YypaBHEHUs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM U COJel B CBeTE TMPEACTaBICHUH 00 DIEKTPOIUTHUYECKOU
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [[oHSATHE O THIPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEI[ECTB — METAJIOB W HeMeTaioB (rpadura m anmaza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHNUE 3aBUCHMOCTU CKOPOCTH XUMHYECKON peaKinu
OT BO3JECHUCTBUSL Pa3IMYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIECTB, IMpOIECCa AUCCOLUUAIMUA KHUCJIOT, IWIEJI0Ye U  CoJiei
(BO3BMOXKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaJiOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKU  TPOTEKAHWs]  PEaKlMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcaaka, BBIJICIICHHE Ta3a, OOpa30BaHHWE BOABI), OIIBITOB,
WJUTIOCTPUPYIOIINX ~ MPUMEPHI  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pa3jioKeHUs, COSTUHEHMUsI), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTtajuibl U UX COeAMHEHUS



OOmast xapaktepuctuka TajoreHoB. OCOOCHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe  XJopa
(B3aUMOJEHCTBHE C METalJlaM{, HEMeTalaMy, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KHUCTIOTa, XMMUYECKHME CBOMCTBA, MOJydYeHHE, NMpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M 4YEJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HaXOXKJEHUE B IPUPOJE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XUMUYECKHUE CBOICTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMUYeCcKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (QU3HYECKHE M XHUMHUYECKHE CBoiicTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeXallue B OCHOBE MMPOMBIIUIEHHOTO CHOco0a MOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cyib(dar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHHA B MpUpojie. XHUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OO1mast xapakTepucTuka 37JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHCIIEHUA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢duznyeckue u XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOydeHue u npuMenenune. Com aMMOHUS,
ux GU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOJydeHHe, (PU3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kiacca KHUCIOT W crhenuduueckue).
Hcnonp30BaHWE HUTPATOB M COJEd aMMOHHS B KAyeCTBE MHHEPAIbHBIX
yao0opeHuil. XuMu4ecKoe 3arpsi3sHeHHE OKPY KaIOIIel Cpeibl COSTUHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHE BO3AyXa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue U XUMUIECKHUE CBOMCTRA,
nosyderue. Mcmons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUT.

Oo6mas xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHsS.  YIJIEepoA,  aUIOTPOIHBIE
MOAM(UKALIMKM, PACHPOCTPAaHEHHE B MpUponae, (U3MYECKUE U XHUMHYECKHE
cBoiicTBa. AncopOiusa. KpyroBopot yriepoaa B npupoge. OKCuabl yriepoja, ux
bu3nUeckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPTaHU3MBEI,
MOJlyYeHUE U MPHUMEHEHHE. DKOJIOTMYeCKHue MpPOOJEeMBbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 MOTEIJIEHUS KIMMAaTa, IMapPHUKOBBIN



b dexT. YronpHas KucaoTa u €€ conu, ux (U3NIECKUE U XMMHYECKUE CBOMCTBA,
MOJIydeHUE W TNpuUMEHEeHHWe. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUITMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUaIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJAOPOAOB (yrojib, TNPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBoJax — U ux
poiid B OKM3HM UeloBeKka. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTUHCHUM.

KpeMHuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpemHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoi kucinore. CUIMKAThl, X HCIOJb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxkHeline CTpoUTEIbHbIE MaTepHalbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4YeHUE 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKaHMs, OMBITHI, OTpaxkaromue (PU3MYECKUE U XUMHUUYECKHUE CBOMCTBA
raJlor€HOB M WX COEOUHEHHH (BO3MOKHO HCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl ©u €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIIMBaHUs caxapa IoJ| JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON Peakiny Ha cybdar-
WOH W HaOJIOJieHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO MCIOJb30BaHUE
BHUJICOMATEpUAIIOB), oOpa3liaMy a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3y4YEHHE CBOICTB aMMHaka, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u n3ydeHne NMpUu3HAKOB
MX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXKHO  HCIIOJB30BAHME  BUIEOMATEPUAIIOB), U3ydeHue  Mojelen
KPUCTAUTMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOHUCTBOM NPOTHBOTa3a, MOJydeHHUe, cOOUpaHue, pacrlo3HaBaHUE M U3yUCHUE
CBOMCTB YTJICKMCJIOTO Ta3a, MPOBEICHNE KaYeCTBEHHBIX pPEakluii Ha KapOoHAT |
CWIMKAT-UOHbl M M3yYEHHE IMPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJICHHE C



MPOAYKIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenIe HeMETAIUIBI U UX COCTMHECHUSD).

MeTajuibl 4 UX COCAMHEHUS

OO6mras XxapakTepUCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHHUH
ux TnonoxeHusa B llepuomuueckor cucreMe XHUMUYECKUX diiemeHToB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamndeckasi CBsi3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpsHDKeHUN MeTaioB. u3nueckue U XUMHUECKHE CBOMCTBA MeTaylioB. OO01ue
criocoObl ToyueHuss MeTauioB. [loHATHE O KOppoO3WM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMHHUH,
OpoOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHAYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U
TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIMHEHNH.

[[lenoyno3emenbpHble METAUIbI MarHMii M KalblMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB JI. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaxOXJEHHUE B Ipupoe. Pru3nuecKkne 1 XUMAYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinue coequHEHUS Kbl (OKCHI, THIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJroMUHHUIA: TIoJIokeHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. N. MenneneeBa, CTpOEHHUE aToMma, HaxOXIAeHHE B mpupone. Pusnyeckue u
XUMUYECKHUE CBOMCTBA atOMUHUSI. AMQPOTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AITIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAXOXKJAEeHUE B mpupoac. Pusnmyeckue u
XUMHUUYECKHEe CBOMCTBA kene3a. OKCHIbI, THIAPOKCU bl U cosn kenesa (I1) u xenesa
(IIT), ux coctaB, CBOWCTBA U MOJTYYEHHE.

Xumuueckuiui IKCnepumenm:

O3HAaKOMJICHHE ¢ o0O0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, M3YYEHHUE PE3yJbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOILECCA TOPEHHUS XKeEJe3a B KUCIOPOIE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaYE€CTBEHHBIX PEAKIIMKA HA MOHBI. MarHus, KIbLHS, alFlOMUHUS, IIUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (1), HaGnroAeHNE W OMMCAHUE TIPOILIECCOB OKPAITMBAHUS
IJJaMEHHM HWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE



BUJICOMATEPHAJIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TMIPOKCHAA aTIOMUHUS
Y TUIPOKCH/IA IMHKA, pEHIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 110 Teme «Baxxnennme
METaJUIbl U KX COCTUHEHUS.

XuMHUSA U OKPYKAKOLIAs cpeaa

BemecTtBa u marepuanbsl B IMOBCEAHEBHOW KU3HM YeloBeka. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMUYECKUX peakuuili B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeienbHas I0mycTUMas
KOoHIIeHTpalus BeulecTs, nanee — [1JIK). Poias xumMun B pemieHun 3K0JI0THYeCKUX
poOJieM.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METaJUIOB, MOJIMMEpPHbBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmuszanpss MeXNpeIMETHBIX CBSI3€M IMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJElb, SBIEHUE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHAIHI.

dusznka: marepus, aTroM, D>JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIH],
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKUN 3apsll, MPOBOJHUKH,
MOJYTPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAas
peméTka, CIUlaBbl, (PU3NYECKUE BEIWYUHBI, €AMHUIBI W3MEPEHMs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIC
yAOOPEHUS, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE TMOPOJBI,
MI0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS IMPOTPAMMBI OCHOBHOTO OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCA B X0Jie OOyYeHHs] XMMHHU B €IMHCTBE y4eOHOU U
BOCIIUTATENBHON  NIESITENBHOCTH B COOTBETCTBUM C  TPaJWLHMOHHBIMU
POCCUNUCKUMHU COLIMOKYJIbTYPHBIMA M JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
NPUHATHIMA B OOIIECTBE MpaBUJIaMU M HOpMaMU TMOBEJEHUSI U CIIOCOOCTBYIOT
IpolieccaM CaMOIIO3HAHMSI, CAMOPA3BUTHSI U COLMATM3AlUUA 00yYarouXCsl.

JIMYHOCTHBIE  PE3yJbTAaThl  OTPAXKAIOT TOTOBHOCTh  OOyYaroUIuXcs
PYKOBOJICTBOBaTbCS CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHEHTAUUWd U
pacIIMpEeHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOI'O OTHOLIEHHSI K  OTEYECTBEHHOMY  KYJbTYPHOMY,
HUCTOPUYECKOMY W HAYYHOMY HACIEIUI0, MOHMMAaHUSA 3HAYEHUS XHUMUYECKOU
HAayKHd B JKU3HU COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopMaliiel O TEepPeloBbIX JOCTIKEHUSX M OTKPBITUSIX MHUPOBOM W
OTCUYECTBEHHOW XHMHUHU, 3aUHTEPECOBAHHOCTM B HAYUYHBIX 3HaHUSIX 00
YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKAaHCKOT0 BOCTIUTAHMUS:

MPEACTABICHUS] O COLUAIBHBIX HOPMax M MpaBWIaX MEXJIMYHOCTHBIX
OTHOIIEHWH B  KOJUIEKTHBE, KOMMYHUKATHMBHONW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJE3HOM, Y4eOHOUCCIEI0BATEIbCKOM, TBOPUYECKON M JPYTrUX
BUJIaX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JEesATEIHHOCTU
IIPY BBITIOJIHEHUH Y4YE€OHBIX, TTO3HABATEIBHBIX 3a/1a4, BHITOJIHEHUH XUMHUYECKUX
ADKCIEPUMEHTOB,  CO3JIaHMM  Y4€OHBIX  MPOEKTOB,  CTPEMJICHUS K
B3aMMOIIOHUMAHUI0O W  B3aMMOIIOMOIIM B  TIpolecce dJTOM  y4eOHOM
JEATEeIIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IOBEICHUE M MOCTYNKH CBOMX
TOBAPUILIEH C MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKHUE TPEJICTABICHUS O BEUIECTBE U XUMHUUECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIIAIOLINE
OCHOBY [IJIs1 TOHUMaHUS CYIITHOCTH HAyYHOW KapTUHBI MUpPA, MIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aMMOCBS3SIX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAllPaBJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUI
M0 XUMHUHU, HEOOXOMUMBIE Il OOBSCHEHUS HAONIOAAEMBIX TPOIECCOB H
SIBJICHUH, TO3HABATEIbHOW, MH(POPMAIMOHHON M UYWUTATENbCKOW KYJIbTYpPbI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATENbHOM pabOThl C Y4YEOHBIMH TEKCTaMH,



COPABOYHOM  JIMUTEPAaTypOH, JOCTYHNHbIMH  TEXHUYECKHMMH  CpPEICTBAMHU
UH(OPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO M TO3HAHUIO, JIIOOO3HATENBHOCTb, TOTOBHOCTh U
CIOCOOHOCTP K €aMOOOpa30BaHMIO, TPOEKTHOM W  HCCIEAOBATEIBCKOM
NEeATEIbHOCTH, K OCOBHAHHOMY BBIOOpPY HANPABIEHHOCTH U YPOBHSA OOYYEHHS B
JIaTbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3/JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHUE IOCIEACTBUI U
HENPUATUE BPENHBIX MPUBBIYEK (YMOTpPeOJEHUs aJKOrojs, HAPKOTHUKOB,
KypeHHUs), HEOOXOIMMOCTH COOJIIOICHUS TTPaBHJI 0€30IMaCHOCTH P OOpaIieHun
C XUMHYECKHUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPAKTHYECKOMY HM3y4EeHHIO mpodeccuid U Tpyaa pa3iudHOro
poJla, YBOKEHHUE K TPYAY W pe3yjbTaTaM TPYJOBOM JIE€ATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIM BBHIOOD
WHIUBUYyAIbHOM  TPAaeKTOPUU  MPOAOJIKEHUST o0pa3oBaHUA C  YUYETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, ycHemHo mnpoPecCUOHATBLHON JESITEIbHOCTH U Pa3BUTHUSA
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBAaThCA B MNPO(dhecCHOHATBHOM
cpene;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KAK HCTOYHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE LIEHHOCTH 370POBOr0O
u 0Oe3omacHOro oOpasza KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY
buznyecKkoMy M NCUXUYECKOMY 370POBbIO, OCO3HAHUE LIEHHOCTH COOIOACHHUS
npaBusl 0€30MacHOro MOBEACHUS MpH padOTe C BEIIECTBaMHU, a TakKke B
CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, OJIy4aeMble PU U3yYEHUH XUMHH, JJI5
pelIeHUs1 3a/1a4, CBSA3aHHBIX C OKPYXKArolled NOPUPOJHON Cpenou, s
NOBBIIICHUSI YPOBHS JKOJIOTUYECKOM KyJIbTYpbl, OCO3HAHHs TJI0OATIBHOTO
XapakTepa HKOJIOTMYECKUX Npo0JeM W MyTed HMX peleHUs IMOCPEeACTBOM
METO/I0B XMMHHU, SKOJOTUYECKOTO MBIIUICHHS, YMEHUSI PyKOBOJCTBOBATHCA UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATILHOU IPAKTUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocrtaBe wmeTanpeaMETHBIX PE3yJIbTATOB BBIACISIOT 3HAYUMBIE TSI
dbopMHUpOBaHUS MHMPOBO33PEHUSI OOIICHAYYHBbIE TMOHATHUA (3aKOH, Teopus,
OPUHIMN, TUnore3a, (axkT, cucrema, NPoLEcC, 3KCHEPUMEHT U JpYyTroe.),
KOTOpbIE HCHOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX YUYEOHBIX IMpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAaHMHW M3 OTUX NPEeaMETOB  (HOPMHPOBATH
IIPEICTABICHUE O UEIOCTHOM HAy4YHOM KapTUHE MHpPA, M YHUBEPCAJbHBIE



y4ueOHbIe JelcTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHBHBIC, PETYJSTUBHEIC),
KOTOpbIE 00eCreynuBaloT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSATEILHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU IEATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHS HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS] MPU OCBOCHUU
3HAHHUM: PACKPBIBATh CMBICI XUMUUYECKUX TOHITHH (BBIACIATh UX XapaKTepHBIC
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C IPYTUMHU MOHSATUSMU), UCTIOIb30BATh
MOHATHS JJIs1 OOBSICHEHHSI OTICTBHBIX (JAKTOB W SBJICHUH, BEHIOMPATh OCHOBAHUS
U KpUTEPUH A KIACCU(PUKANNK XUMHUYCCKHX BEIIECTB M XHMHYCCKHUX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CICACTBEHHBIE CBSI3U MEXIY OObEKTaMU
U3YUYECHUS, CTPOUTH JJOTUUECKUE PACCYKIECHUS (MHIYKTUBHBIE, IeTyKTUBHbIE, TIO
aHAJIOTUM), IeJaTh BBIBOJIBI M 3aKJIFOUCHUS,

YMEHHE NPUMEHATh B TMPOIECCE IO3HAHUS MOHATHUS (TPEAMETHBIE U
METanpeIMETHbIC), CHUMBOJMYECKUE (3HAKOBBIC) MOJEIH, HCIOJIb3yeMbI€ B
XUMHUH, MpeoOpa3oBbIBATh IIUPOKO TNPUMEHSEMbIE B XUMHU MOJICIbHBIC
MPEICTABIICHUS] — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMU4ecKas ¢popmyria
U ypaBHEHHE XMMHUYECKOW peakIuu — MpU PEHICHUU y4eOHO-TTO3HABATEIbHBIX
3a/a4, C Y4€TOM OJTUX MOJICTIBHBIX TMPEJICTABICHUN  BBISBIATH U
XapakTepu30BaTh CYIICCTBEHHbIC MPU3HAKA  HU3YYa€MbIX OOBEKTOB  —
XUMUYECKUX  BEIIECTB W  XMMHYECKHUX  PEaKlud, BBIIBIATH  OOIIHE
3aKOHOMEPHOCTH, NPUYMHHO-CJIEJACTBEHHbIE CBSI3M W  MPOTUBOPEUYUS B
M3Yy4aeMbIX ITPOIIECCax U SIBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA
MO3HAHUSA, a TAaKXKE B KA4eCTBE OCHOBBI Il (POPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETEHUE OMbITa MO TJIAHUPOBAHUIO, OpPraHU3AIlMU U TPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJOM IIpoiiecca,
CaMOCTOATENILHO TTPOTHO3UPOBAThH €ro pe3yibTaT, GOpMyIUpOBaTh 0000IIEHNS
Y BBIBOJIbI MO pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh
OTU€T O MpOJIeNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BbIOHMpaTh, aHAJIU3UPOBATH U WHTEPIPETUPOBATH HH(OpPMAIIHIO
pa3sMUYHBIX BUIOB H (POPM TPEACTABICHUS, TMOJIYy4YaeMyK) U3 Pa3HbIX
HMCTOYHUKOB (HAy4YHO-TOMYJSIpHAS JIUTEpATypa XUMHUYECKOTO COJIEpKaAHUS,
CrpaBOYHbIE TOcOOMs, pecypchl HMHTepHETa), KpPUTHUUECKH OIICHUBATH
MPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

yMEHHUE TPUMEHSTh Pa3INuHble METObI U 3aMPOCHl MPU MMOMCKE U 0TOOpE
nH(OPMAITMU W COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOIUMBIX IS BBITIOJHCHUS
y4eOHBIX ¥ TTO3HABATEIBHBIX 3a71a4 ONPEACIIEHHOTO THITA, PUOOPETEHNE OIBITA



B 00JIaCTH HCIIOJIb30BAHUA MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOW AaKTHUBHOI'O MCIIOJIb30BaHUS PAa3JUYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOATENBLHO BBIOMpPATh ONTUMAJIbHYIO (OpMYy THpe/iCcTaBICHUS
uHbOpMaIlM U WUIIOCTPUPOBATH pelIacMble 33JaYd HECIOXKHBIMU CXEMaMH,
auarpammami, IpyruMu popmamu rpa@uku 1 X KOMOWHAIUSIMUY;

YMEHUE HCIOJIb30BaTh M AaHAJIM3UPOBaTh B IpoLecce YYEOHOU H
MCCIIEI0BATEIbCKOMN NEATEIIbHOCTH uHdopmaIuio 0 BIIMSIHUU
MIPOMBIIICHHOCTH, CEJIbCKOTO XO3fAWCTBA M TPAHCIOPTA HA COCTOSIHHE
OKPYXKaroIer MPUPOJHON CPEJIBL.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

YMEHHS 3a7aBaTh BOMNPOCH (B XOJe auanora u (WIH) JUCKYCCHH) II0
CYLIECTBY OOCyKgaeMoM TeMbl, (OPMYJIUPOBATh CBOM MPEIIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS TPEICTaBISATh IOJYyYEHHBIE PE3yNbTaThl [O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUIO
PE3yJbTAaTOB BBINOJIHEHNUS XUMUYECKOI0 SKCIIEPUMEHTA (11a00paTOPHOTO OIBITA,
7a00paTopHOl paboOThl MO UCCIEJOBAaHUIO CBOWCTB BEILIECTB, Y4YEOHOTO
IIPOEKTA);

yMEHUsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM M HMCCJIEAOBATENIbCKOW  ACSTENbHOCTH NPU  PEIICHHUH
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIJIACOBAHMS
no3unui (00Ccy X aeHusl, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, OMNPEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUE CaMOCTOSATEIBHO OIPEAEIATh LEIN IEATEIbHOCTH, INIAHUPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTb, BEIOMpPATh Hanbosee 3pPeKTUBHBIE CIOCOOBI PEIICHHS YUeOHbIX
U TO3HABATENbHBIX 3a/1a4, CAMOCTOSITEBHO COCTaBIIATH WM KOPPEKTUPOBATH
MPEJIOKEHHBIM AJTOPUTM JIEMCTBUM MPU BBINOJHEHUN 33aJaHUNA C YYETOM
MOJTyYEHHUS! HOBBIX 3HAHHUM 00 M3y4yaeMbIX OOBbEKTaX — BEIIECTBAX U PEAKIIMSX,
OLICHMBATh COOTBETCTBUE IMOJIYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LIeJIU, YMEHUE
UCIIOJIb30BaTh W aHAJIM3UPOBATH KOHTEKCTHI, TMpEJiaraéMble B YCIOBHH
3aJIaHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpeaMeTHBIX peE3yJNbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO
coJlep>KaHMs, YCTAHOBJICHHOrO JaHHOW (enepalbHONM paboueld NMpOorpaMMon,
BBIICJISIIOT: OCBOEHHBIE 00YyYalOlUMUCSA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeWcTBUH, crnenuduuecKkue IS TNpeAMETHONM o0jactd  «XUMHUS», BHUIBI
NEATEIbHOCTH IO TMOJYYEHHWIO HOBOI'O 3HAHMS, €ro HHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.



K koHiy oOyuenus B 9 kiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSI YMEHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKUX TOHITUH: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJia, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHOE BEWIECTBO, BAJICHTHOCTD, JIEKTPOOTPULATEIIBHOCTh, CTEIICHb
OKHCIICHUSI, XMMHUYECKasl peakiusi, XUMHUYECKas CBs3b, TEIIOBOU
abdexT peakuu, MoJb, MOJSIPHBIH OO0BEM, PaCTBOP, AIEKTPOIUTHI,
HEBJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAS] TUCCOLMAIUS, PEAKIUH HNOHHOIO
oOMeHa, Karaau3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBIE PEaKINK, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEaKIIHH,
OKHCIIUTENIb, BOCCTAHOBUTEb, OKHUCICHHE U  BOCCTAHOBIICHHE,
aIIoTponusi, aMQOTepHOCTh, XUMHUUECKas CBSI3b (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKasi), KpHUCTANIMYeCKas pemeéTka, KOpPpO3Us METasuIoB,
CIUIaBbI, CKOPOCTh XHUMHUUYECKOW peakiuu, NpPeAesIbHO JOMyCTUMast
xkoHueHTpaus [1/IK Bemecrna;

WUTKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX MOHSATUUA H
MPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIMKY JUIsi COCTaBlieHHs (OopMyI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONpENeNATh BaJ€HTHOCTb M  CTEMEHb OKHUCICHUS XUMHYECKHUX
AJIEMEHTOB B COEIMHEHUSAX PAa3JIMYHOIO COCTaBa, MNPHUHAMJICKHOCTD
BEIIIECTB K OMpPENeNEHHOMY KJIACCy COEIMHEHUU 1Mo (QopMysiaMm, BHI
XUMHUYECKON CBsI3M  (KOBAJICHTHAsl, HWOHHAs, MeETaJJIMYecKas) B
HEOPTaHUYECKUX COCTUHEHMSX, 3aps]l UOHA M0 XUMHUUYECKOH dopmyie,
XapakTep Cpelibl B BOJHBIX PAacTBOpPaX HEOPTraHMYECKUX COEIUHEHHI,
THUI KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBath cMbica Ilepumomumueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHMMAaHUE: OIMUCHIBATH M XapaKTepHU30BaTh
Tabnuunyto ¢popmy [lepuoanyueckoit CUCTEMbI XUMUUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJIaBHas moarpynmna (A-rpymma)» U «moOodHas
noarpynma (b-rpynma)», manpie U OONBITHE TEPHOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapPaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsija sjapa, OOIIee YHUCIO DJJICKTPOHOB H
pacmpeneneHue WX T0 DJJIEKTPOHHBIM CJIOSM), OOBSICHATH 0OIIne
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB M UX COCTUHEHHI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOJTPYIIT C YYETOM CTPOCHUS
UX aTOMOB;

KIacCu(pUIMpoOBaTh ~ XUMUYECKHE  DJIEMEHTBhI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKUE PEAKIMU (110 YUCIY U COCTABY YYaCTBYIOIIUX B



pEeaKIuy BEIIECTB, MO TEIUIOBOMY 3(QeKTy, 1Mo M3MEHEHUIO CTeNeHen
OKHUCJICHUS] XUMHYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHElU(UYECKHEe XUMUYECKUE
CBOMCTBa NPOCTBHIX M CJOXKHBIX BEILECTB, MOATBEPXKAasl OIMMCAHUE
MpUMEpaMH MOJICKYJIIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XAMHWYECKUX PEAKIUN;

COCTAaBIISAITb YPABHEHUS DJIEKTPOJIUTUYECKOW JHCCOLMALMUA KHUCJOT,
IIEJIOYEN W COJIEH, TMOJIHBIE U COKPAIIEHHBIE YPABHECHUSA pPEaKIUAMN
MOHHOTO  OOMEHa,  YpaBHEHHUs  pEakluii,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHHE TCHETUYECKOW CBSI3M MEXKIY BEHIECTBAMHU Pa3IUYHBIX
KJIACCOB;

pacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUSI XUMUYECKUX MpPEBpalleHUN B pa3IuUyHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJEKYJSIPHYI0O U MOJISIPHYIKO MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0O XHMHUYECKOTO »3JieMeHTa 1o (dopmyie
COCJIMHEHHUs, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MNPOBOJUTH
pacuéThl MO YPABHEHUIO XUMUYECKON PEaKIINH;

coONIOaTh  MpaBWia  TMOJB30BAaHHUS  XUMHUYECKOW  TMOCYyIOH U
7a0b0paTOpHBIM 00OpPYJOBaHMEM, a TaKXe TMpaBWia OOpalleHHs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH TIO BBITIOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYEHHUIO U COOUPaHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTIIEKUCIIOTO Tra3a);

MPOBOAUTh PEaKUWH, MOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: pPAaCHO3HABaTh OMNbBITHBIM MYTEM  XJOPHU/I-,
Opomuna-, woaua-, kapOonat-, ¢ocdar-, cunukar-, cyiabdart-,
TUJPOKCUI-UOHBI, KATUOHBI AMMOHMSI M HMOHBI M3YyYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE OIEpPALMU MBICIUTEILHON JEATEIIbHOCTH —
aHaJgu3 W CHUHTE3, CpaBHEHUE, O0000IIeHHEe, CHUCTEeMaTH3AIHIO,
BBISIBJICHUE MPUYHUHHO-CIEACTBEHHBIX CBSI3€M — JJIsl U3YUYEHUs] CBOMCTB
BCIIECTB W XUMHUUYECKUX PEaKIHUM, €CTECTBEHHO-HAYUYHBIE METO/IbI
MO3HAHUSA — HAOJIOJIEHUE, U3MEPECHUE, MOJCIMPOBAHNE, IKCIIEPUMEHT
(peaJibHBI U MBICIICHHBIN).









TeMaTHyecKkoe IVIAHMPOBAHUE YPOKOB XUMMH B 9 Kjacce

IIPAaBUJIBHOCTD

N B Cpoxu 3ananus, hopmupyromue YV /| DNEeKTPOHHBIE
cer
MIPOXOXKI oOpa3oBarebHbIE
HaumenoBanue| o
I CHUS pecypcesl
TEMBI qaco
/ B [PETYJIATUBHBIE |[[IO3HABATEIbHBIE  |[KOMMYHUKATHUBHbBIE IIMYHOCTHbIE
11
1 Paspen1.| 10| 04.09 [DopmupoBanue [Ymenue padbotats ¢ |DopMupoBaHue YMEHUS DopMUPYIOTCS
BemecTso u yac| 13.11 [noHsATHII O y4eOHUKOM, yMEHHE [pa0oTaTh B IMapax, OTBEYATh |OTBETCTBEHHOE OTHOIICHHE K
OB XUMHUE-CKUX COTIOCTABJISATH, Ha BOTIPOCHI YUHUTEIISI, yMEHHUE [yUCHUIO, TOTOBHOCTh U
XUMHYeCKasa N
[PEAKIIUAXK, UX [paboTaTh ¢ MCIIOJIb30BaTh XUMHUECKUN  [CIOCOOHOCTH K
pearuust Tumnax; ymeHust  |[popmynamu. SI3BIK, YMEHHE pabOTaTh C CaMOpa3BUTHIO U
rcaTh peakluu 1 XUMHUYECKOHN TIOCYI0H. caM000Opa30BaHUIO HA OCHOBE
[PACCTaBIIATh MOTHBAILIUU K O0YUEHUIO U
ypaBHEHHE B [MO3HAHUIO; Poccurickast
XUMHYECKUX KOMMYHHUKATHBHAS DIIEKTPOHHAs
[PEaKIUHSIX. KoMIeTeHTHOCTh B o0menun [mkonaresh.edu.rwhttp
1 COTPYIHMYECTBE CO s://resh.edu.ru/subject/
CBEpCTHHKAMH B TIporiecce 29/
0Opa3oBaTeIbHON
e TeIILHOCTH.
2| Pasznea 2. 14| 20.11 DopmMupoBaHUE DopMUpOBaHUE YMEHUS DopMUpOBaHUE HHTEPECA IPoccuiickas
HeMeTaliibl ¥ 15.01 [YMeHUs paboTaTh ¢ |CIIyIIaTh YUUTEINS], BECTH K KOHKpETHOMY PIEKTPOHHAS
X COCHHCHRS KHUTOW, YMEHUS ITIAJIOT C YYUTETIeM U XUMHIECKOMY JNEMEH-TY,  Iionaresh.edu.rwhttp
MHTETPUPOBATH ITPYTrUMH yYaIiMMHUCS. [TOMCK JTOTIOTHUTEIHbHOMN s://resh.edu.ru/subject/
3HaHUS U3 QU3NUKH B MHGOPMAITUU O HEM. bg/
XUMHUIO.
3| Pa3nen 3. 7 22.01 |[craBsar yueOHBIE [YMeHHe paboTaTh ¢ |YMEHHE COTPYIHHYATH C Osnasienne HaBBIKaMu I [Poccuiickast
MeTa/LiIbl M MX 13.03 Panmaum, y4eOHUKOM, [YYHTENIEM B IIOMCKE M COOPE  [IPAKTHYECKO IS TEIBHOCTH. h1eKTPOHHAS
coeHHeHHUs [IAHUPYIOT JIOTOJHUTENLHOH MH(GOpPMAIUH, CITYIIATh €TO. mkonaresh.edu.ruhttp
yaebHyo PTITCPaTypOH.IIEPHOL s://resh.edu.ru/subject/
e TENLHOCTD, MYECKOW CUCTEMOIA. bo/
OIICHUBAIOT




BBITTOJTHEHHS
ecTBUN U
BHOCST B HUX
KOPPEKTHBBI.
Pa3znea 4. 3 | 118.03 |[®@opMupoBanue |CTPYKTYPUPYIOT [YMEIOT C JOCTaTOYHON 'YMeHue ucIonbp30BaTh IPoccuiickas
XumMus u 15.04 [OOHATHS O XUMHUHU [TEKCT, BBIICIIAA B HEM TOJIHOTOUM U TOYHOCTBIO BHAHHS B 6BITy. BIIEKTpOHHAsA
oKpyKatomasn I €¢ PO B JKUSHHIBTOPOCTENICHHYIO M g 1oacams, CROM MBICIH, mkosaresh.edu.ruwhttp
YeITOBEK rIaBH . . ;
CloBeKa aBHYIO BJ121CIOT MOHOIOTHUYECKOI 1 s://resh.edu.ru/subject/
cpeaa MH(OPMAITUIO, TAIOT . 29/
onpeeeHe nranoruyeckoit popmamu
[TOHATHSM, peuu.
[yCTaHABJINBAIOT
MPUYUHHO-
CIIC/ICTBEHHBIC CBS3H
Hroro 34
KanennapHo-reMmaTtuyeckoe IiiaHupoBaHue YPOKOB XMMHUHM B 9 Kiacce.
KouuvecTBO
Ne i/m Tema ypoka JacoB Jdara usyyenus
Bceero
BemecTBo u xumnueckas peaxkuus (10 yacon)
[Tepuoanueckuii 3akoH. [lepuoanyueckas cucreMa XUMHYECKUX IEMEHTOB /J]. 03.09
1 N. MenneneeBa 3akOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XMMUYECKUX 1
3JIEMEHTOB TIEPBBIX TPEX NMEPHUOJIOB
2 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB Buapl 1 10.09




XMMHYECKOW CBSI3U U TUIIbI KPUCTAINIMYECKUX PEIIETOK

3 Knaccudukanmst XaMHUUECKHX PEaKIuid 10 Pa3IMIHbIM ITPU3HAKAM 17.09

4 [ToHsiTHE O CKOPOCTH XMMUYECKOU peakinu. [[oHsTHE 0 TOMOT€HHBIX U 24.09
FeTEPOTCHHBIX PEaAKIUIX

5 [TonsiTHE 0 XMMUYECKOM paBHOBECUU. DAKTOPBI, BIUAIOLIIME HA CKOPOCTh 01.10
XMMHYECKON PEAKIMU U MOJ0KEHUE XUMHYECKOTO PABHOBECUS

6 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 08.10

7 Teopus 3neKTpoIUTHYSCKON Juccoraui. CHIbHBIC U CIIa0bIe AJICKTPOIUTHI 15.10
HonHble ypaBHEHUS peakInil

8 XUMHUYECKUE CBOMCTBA KMCIIOT U OCHOBAHHI B CBETE MIPEICTABICHUM 00 22.10
ANEKTPOJIUTUYECKON AUCCOLUALINHI

9 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEICTABICHUH 00 3JIEKTPOTMTHICCKOM 05.11
nuccounanuu I[loHsTHE O THIpPONIU3E CONEN

10 O0001IennEe U cucTEMaTH3alNs 3HAHUHN 12.11

HemeTaninbl u ux coequneHus (14 yacos)

OO01mas xapakTepucTUKa raloreHoB. XMMHYECKHe CBOMCTBA Ha IIpUMepe 19.11

11 xyopa. Xnopoojopoa. CossiHast KUCIIOTa, XMMUYECKHUE CBOWCTBA, MOTYUYEHHUE,
IIPUMEHEHHUE

12 AnnotponHbie MoauduKanuu cepbl. HaxoxxaeHune cepsl U € CoeTMHEHUN B 26.11
npupozae. XuMHUUECKHUE CBOMCTBA CEPhI

13 CepoBoaopoji, cTpoeHHe, (U3MUECKUe U XUMUYECKUE CBOMCTBA 03.12

14 Oxcunsl cepol. CepHast KHCIIOTa, (PU3MUECKUE U XUMUYECKUE CBOWCTBA, 10.12
IIPUMEHEHHUE

15 OO0m1as XxapakTeprucTrKa 3JIeMEHTOB V A-rpyIibl. A30T, pacIpOCTpPaHEHHE B 17.12
npupoe, GU3NIECKUe 1 XUMUIECKIE CBONCTBA

16 AmMMmuak, ero Gpu3nYecKue 1 XMMUIECKHUE CBOMCTBA, MTOTyYeHUE U 24.12

MpUMEHEHNE




17 A30THas Kucao0Ta, €€ GU3NIECKUe U XMMHUYECKHE CBOMCTBA 1 14.01
Hcnonp3oBaHnre HUTPATOB U COJIEH aMMOHMS B KAYECTBE MUHEPATIbHBIX 21.01
18 ynoOpenuil. XUMHUYeCKoe 3arpsisHeHHE OKPYIKaIOIIeH Cpeibl COeTMHEHUSIMU 1
azora
®docdop. Oxcua pochopa (V) u pochopnas kuciora, puzndeckue u 28.01
19 XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE 1
Hcnonp3oBanue GochaToB B KaueCTBE MUHEPATIBHBIX y10OpPEHUH.
3arpsi3HEHUE IPUPOTHON cpeabl pocdaramu
20 Yriepon, pacpocTpaHeHue B IPUPoJie, PU3NICCKUEC U XUMHUECKHAE CBOMCTBA 1 04.02
21 Oxkcuppl yraepoaa, ux pu3uv4eckue U XUMHYSCKHUE CBOMCTBA. DKOJIOTHICCKUE 1 11.02
poOJIeMBbI, CBsI3aHHbIE C OKCUAoM yriiepoaa (IV)
22 VronpHasg KACIIOTa U €6 COn 1 18.02
23 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX 1 25.02
yriepoja
24 KpemHnii u ero coequHeHus 1 04.03
MeTanjibl M UX coeTuHeHus ( 79acoB)
OO01mas xapakTepucTUKa XUMHUYECKUX AJIEMEHTOB — METAaJUIOB. 11.03
25 Mertannudeckast CBsI3b U METAJUTHUECKAsk KPUCTAILTUYECKAs penIéTka. 1
®du3nyeckue CBOMCTBAa METAJLIOB
26 OO6mue cmocoOs! moy4ueHus MeTauioB. CIUTaBBbI. 1 18.03
[TonsiTHE O KOPPO3UH METAILIIOB
27 LLlenoyHble MeTanNbl U UX COEAUHEHUA. 1 01.04
28 [I{enouHO3eMeNbHBIC METAJUTbI — KaTbI[UH U MarHHHA 1 08.04
29 AmomuHuit 1 15.04
30 XKeneso Oxcusl, rumporcu sl u coin xesesa (1) u xenesa (I11) 1 22.04
31 O0o01IeHre U cucTeMaTU3alus 3HaHUH 1 29.04




Xumus 1 okpy:kawmas cpeaa (3 yaca)

32 BemecTBa 1 Matepuaibl B IOBCETHEBHOM KU3HH YETIOBEKA 1 06.05

33 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIb 1 13.05

34 Poip XxumMuM B pelieHnn SKOJOTHYECKHUX MTPOOIeM 1 20.05
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




TEMATHUYECKOE IIJTAHUPOBAHUE CAMOCTOSTEJBbHOM PABOTHI

s yueHnka 9A kiacca AxkmoBa Muxaumia

TeMaTHyeckoe IVIAHMPOBAHUE YPOKOB XUMMH B 9 Kjacce

HUX COeINHEHUSH

KHUTOM, YMEHMS
MHTErPUPOBATH
BHaHUS U3 QU3UKH B
XUMHUIO.

ITHAIOT C YYUTETIEM U
IMPYTUMH yYaIluMHCA.

XHUMUYECKOMY dJIeMEH-TY,
[MOVCK JAOTIOTHUTEIHHOM
MHPOPMALIUH O HEM.

N B Cpoxku 3ananus, popmupytromue Y'Y | DNEeKTpPOHHbIE
cer]
MIPOX 0K oOpa3oBaTenbHbIC
HaumenoBanue| o
I CHUS pecypcehl
TEMBI 4aco
/ B [PETYJIATUBHBIE [TO3HABATEIIBHBIE |[KOMMYHUKATHBHBIC IIMYHOCTHBIC
11
1 Paspen1.| 10| 04.09 [DopmupoBanue [YMmenue pabotath ¢ |DopMupoBaHUE YMEHUS DopmupyroTcs
BemecTBo u qac| 13.11 [NOHATHH O y4eOHHUKOM, YMEHHE [paboTaTh B Mapax, OTBEYATh |OTBETCTBEHHOE OTHOIICHHE K
OB XIMIYe-CKUX COTIOCTABIIAATH, Ha BOIIPOCHI YUHUTEINS, yMEHHUE [ydeHUI0, TOTOBHOCThH U
XUMHYECKas N
[pEAKIUAXK, UX [paboTaTh ¢ MCIIONTb30BaTh XUMHYECKAN  [CIOCOOHOCTH K
pearuust TUTIaX; yMEHHS  |(pOpMyJIaMH. SI3BIK, yMEHHE paboTaTh ¢ CaMOpa3BUTHIO U
[caTh PEaKIUU 1 XIMHYECKOM MOCYION. caM000pa30BaHUIO HA OCHOBE
[PACCTaBIISATh MOTHBAIIUU K O0yUEHUIO U
ypaBHEHHE B [03HAHUIO; Poccuiickas
XUMHUYCCKUX [KOMMYHHUKAaTHBHAsA PJIICKTPOHHAA
[PEAKIINUSX. KOMIIETEHTHOCT B 00menun [kosaresh.edu.rwhttp
1 COTPYIHMYECTBE CO s://resh.edu.ru/subject/
CBEpCTHUKAaMHU B IIporecce 29/
0Opa3oBaTenbHON
e TeIIEHOCTH.
2| Pa3zgeun 2. 14| 20.11 DopmMupoBaHue DopMHUpOBaHUE YMEHUS DopMupoBaHue UHTEpEca IPoccuiickas
HeMeTa/LIbI 1 15.01 yMeHHS paboTaTh C  |CJIYIIATh YYUTEIs, BECTH K KOHKPETHOMY BIEKTPOHHAS

ikosaresh.edu.ruwhttp
s://resh.edu.ru/subject/
29/




Paznean 3. 7 22.01 |[craBsr yueOHble |YMeHHUE paboTaTh ¢ |YMEHHE COTPYIHHYATH C OBnajicHUe HaBBIKaMU 111 |Poccuiickas

MeTaaabl 1 X 13.03 pBagauu, y‘le6HHKOM, YIHUTCIIEM B IIOUCKE U c60pe HpaKTH‘IECKOﬁ JCATCIIBHOCTH. BIIEKTpOHHAsA
CoeMHEeHHS [JIAHUPYIOT TOTIOJIHUTEIIBHOM H(GOPMAIUH, CIIYIIATh €ro. mkonaresh.edu.rwhttp
yeOyto JIATEpaTyPOH.NIEPHOL s://resh.edu.ru/subject/
NCATCIIBHOCTD, MYCCKOM CUCTCMOM. 29/
OLIEHUBAIOT
[TPaBUJIBHOCTb
[BBITIOJTHCHM L

MEUCTBHI U
BHOCAT B HUX

KOPPEKTHBHI.
Pa3pea 4. 3 | 118.03 |[®@opMupoBaHuE |[CTPYKTYPHPYIOT [YMEIOT C JJOCTaTOYHOMN 'Y MeHne ucroiib30BaTh Poccuiickast
XHUMHS K 15.04 |DOHATHS O XUMHH [T€KCT, BBIACIISAA B HEM|[10THOTOM M TOYHOCTBIO 3HAHUS B OBITY. BIIEKTPOHHAS
oKpyKatomas 1 CC POIIH B JKUSHHUIBTOPOCTEIICHHYIO H gy 1oascaty, CROH MBICIH, ikosaresh.edu.ruyhttp
[1enopera [ 1ABHYIO i s://resh.edu.ru/subject/
B1aJCIOT MOHOJIOTHYCCKOU U . .edu.ru/supj

cpena mH(pOopManuio, AT - b

orpeernene Imuanoruyeckoii popmamu

[TOHATUSM, pean.

[yCTaHABJINBAIOT

MPUYHHHO-

CJIICACTBCHHBIC CBA3U

Hroro 34




KanennapHo-teMaTnyeckoe NJIaHUPOBaHHE YPOKOB XHMHUH B 9 KJiacce.

KoaunuecTBo
Ne i/m Tema ypoka JacoB JMara usydyenus
Bcero
BemecTBo u xumnueckas peakuus (10 yacon)
[lepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMHYECKUX 3JI€MEHTOB /. 03.09
1 N. MenneneeBa 3akOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKUX 1
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB
5 Knaccudukanus u HOMEHKIATypa HEOPraHUYEeCKUX BellecTB Buabl 1 10.09
XUMHYECKON CBSI3U M TUIIbI KPUCTAINIMYECKUX PEIIETOK
3 Knaccudukanus XuMHUUECKUX peaklui Mo pa3IuyHbIM MPU3HAKAM 1 17.09
4 IToHsATHE O CKOPOCTH XUMUYECKON peakunu. [IoHsATHE 0 TOMOTreHHBIX U 1 24.09
TeTEPOTeHHBIX PEAKLUAX
5 ITonsaTHE O XMMUYECKOM paBHOBeCHH. DaKTOPBI, BIUAIOLIME HA CKOPOCTH 1 01.10
XMMHUYECKON PEAKIMU U MOJ0KEHUE XUMUUECKOTO PABHOBECUS
6 OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 08.10
7 Teopus snekTponuTHIecKo aucconuanui. CUIbHBIC U ClIa0ble YIEKTPOIUTHI 1 15.10
HoHHbIE ypaBHEHUS peakuuid
8 XHWMHUYECKHE CBOMCTBA KMCJIOT U OCHOBAHHI B CBETE MPEICTABICHU 00 1 22.10
ANEKTPOIUTAYECKON AUCCOLUALINHI
9 XHUMHYECKHE CBOMCTBA COJIEH B CBETE MPEICTABICHUI 00 SJIEKTPOTMTHIECCKOM 1 05.11
nuccounanuu [loHsTHE O THIpPONIM3E CONEn
10 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1 12.11
HemeTaninbl u ux coequnenus (14 yacon)
11 OO0m1as XxapakTepruCcTHKa TaJIOTEHOB. XMUMHUYECKHE CBOMCTBA HA TIPUMEPE 1 19.11




xJjiopa. Xnoposoaopo. CossiHasi KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJIYUYEHHE,

MIPUMEHEHHUE
12 AmnotponHbie Monudukanuu cepbl. HaxoxaeHune cepsl U € COeTMHECHUN B 26.11
npupoge. XuMHUYECKHE CBOUCTBA CEPBI
13 CepoBoaopo1, cTpocHHE, (HU3HMUECKUE U XUMUYECKUE CBOWCTBA 03.12
14 Oxcunsl cepol. CepHast KHCIIOTa, (PU3HUECKHUE U XUMUIECKUE CBOKCTBA, 10.12
MIPUMEHEHHUE
15 OO0m1as XxapakTepucTrKa 3J1IeMeHTOB V A-rpyIibl. A30T, pacipoOCTpaHEHHE B 17.12
npupojie, GU3NIECKUE U XUMUIESCKIE CBOHCTBA
16 AMMHUak, ero puznYecKue 1 XMMUYEeCKUEe CBOMCTBA, MOTYUYCHHE U 24.12
MIPUMEHEHHUE
17 A30THas KUCI0Ta, €€ GU3NICCKHEe U XMMHUYECKHUE CBOMCTBA 14.01
Hcnonb30BaHME HUTPATOB U COJIE AMMOHUSA B KAU€CTBE MUHEPATbHBIX 21.01
18 yaoOpeHuit. XuMHUYeCKOe 3arpsi3HEHHE OKPYKAIOIIEH CpeJlbl COeTMHEHUSIMU
azoTa
®ochop. Oxeun bocdopa (V) u pochopras kucnora, puznueckue u 28.01
19 XUMHUYECKHE CBOMCTBA, MOJTYUYEHUE
Wcnonb3oBanue ¢pocdaToB B KaueCcTBE MUHEPATbHBIX YAOOPEHUH.
3arpsizHeHue NpupoHon cpesl hochaTamu
20 VYriiepon, pacpocTpaHeHue B IPUPoJie, PU3NICCKUEe U XMMHUSCKHAE CBOMCTBA 04.02
21 Oxkcuapl yraeposa, ux pu3ndeckne 1 XUMAYECKHE CBOUCTBA. DKOJIOTHIECKUE 11.02
poOJIeMBbI, CBsI3aHHBIE C OKCUAoM yriiepoaa (IV)
22 YronbHasg KUCI0Ta U €€ COnu 18.02
93 [TepBoHauanbHbBIE MOHATHS 00 OPrAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX 25.02
yriepoja
24 Kpemnuii u ero coenuuenus 04.03

MeTanjibl M UX coeTUHEeHUs ( 79acoB)




OO0m1as XxapakTepucTUKa XUMHUUECKUX SJIEMEHTOB — METaJLIOB.

11.03

25 Mertannudeckast CBsI3b U METAJUTHUECKAsT KPUCTAILTUIECKAs pelIéTKa. 1
®duznyecKue CRBONCTBA METAIIIOB
26 OO6mmue criocoOb! momyueHus: MeTayuioB. CIIIaBbI. 1 18.03
[TonsiTHE O KOPPO3UH METAIIIOB
27 LLlenoYHble MeTanbl U UX COeaUHeHUs. 1 01.04
28 IllenouyHO3eMeIbHBIC METAILIBI — KAJbIMN U MarHuu 1 08.04
29 AnroMuHHUH 1 15.04
30 XKeneso Oxcusl, rugpokcu sl u coin xesesa (II) u xenesa (I11) 1 22.04
31 O06o001IeHre U CUCTEMAaTU3all|sl 3HAHHIA 1 29.04
Xumus 1 okpy:kawmas cpeaa (3 yaca)
32 BemiectBa 1 MmaTepuanbl B TOBCEAHEBHOM KM3HU YEJIOBEKA 1 06.05
33 XVMHYECKOE 3arpsI3HEHUE OKPY KAIOIEH Cpelbl 1 13.05
34 Ponp xumuu B peiieHnn SKOJ0TUYECKUX TTPOOIemM 1 20.05
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




MHHHCTEPCTBO MPOCBEIEHUSI POCCHICKOV ®EIEPALIAA

MuuucTepeTBo 0611ero 1 npodeccnonasbuoro obpasosanusi Pocropekoi
obnacru
Mynuuunansioe 610/pkerHoe 061eobpasoaresibHOe yupeK/ieHue
Crapocranuunas cpejiHsis ob1ieobpasopareibHas HKosa
Kamenckoro paiioHa
PocroBckoit obsnacty

PACCMOTPEHO COI'TACOBAHO YTBEP)KI[EHQ
PykoBoxurens MO 3amecTHTeNb AUPEKTOpa ,Hupe‘;qo?p‘#: s T
[17 07 BalonId] notick
UMapquKo HU.H. ®enotoBa M.C. i 2:Konecrnkosa O.A.
IMTpotokon Nel ITporokoi Nel ' Ipukas  Ne 551 4
oT «28» 08. 2024 r. oT «29» 08. 2024 r. ot «30» 08:2024 1.
PABOYAS TIPOI'PAMMA

y4e6HOro npeamera «Xumusi. ba3oBblii ypoBeHb»

AJ1s1 00y4aloImMXCs Ha AOMY
[0 afaIITHPOBAHHON OCHOBHOM 0611e00pa30BaTeNnsHOM IporpaMMe OCHOBHOTO OOIIIEro
06pa3oBanus [Uis 00YYaOMMXCS C 3a/IePKKOM ICHXHYECKOTO Pa3BUTHS

(BapuaHrt 7)

9b

(xnacc ¢ ykazaHHeM JIUTepbl)

(konMyecTBO Y4eOHBIX YacoB)
Mapuenko 1.H.
(®UO yqurens)

x. Crapas Cranuua 2024



Pabouas nporpamma no XumMuu AJis 00y4aroluXcsl I€BATOTO Kacca COCTABIICHA
Ha ocHOBe «TpeGoBaHMil K pe3ybTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON
IporpamMMbD», IpeicTaBIeHHbIX B DeepanbHOM rocyJapCTBEHHOM
00pa3oBaTEeIbHOM CTaHJAPTE OCHOBHOT'O 0OIIEro 00pa3oBaHUs C yUETOM
pacnpenenseMbIX 0 KjlaccaM IpOoBEpsieMbIX TPEOOBaHUH K pe3yJIbTaTam
OCHOBHOM 00pa30BaTeJIbHOIN NPOrpaMMbl OCHOBHOTO 00111€r0o 00pa3oBaHus U
3JIEMEHTOB COZAEPKaHUs MPEACTABICHHBIX B Y HUBEPCATbHOM KOAUPUKATOPE 11O
XMMHH, a TAK)KE HA OCHOBE XapaKTEPUCTUKHU IIJIAHUPYEMBIX PE3YJIBTATOB TyXOBHO-
HPaBCTBEHHOI'O Pa3BHUTHsI, BOCIIUTAHMS M COLMAIN3aLNNA 00yJYaronumxcs,
npejcTaBieHHbIX B [IpuMepHOil mporpaMme BOCIIUTaHMSL.

COLEPKAHUE OBYUEHUA

B unauBuayanbHOM yuyeOHOM Ij1aHe, /Uil 0Oy4arollerocs Ha JI0My IO OCHOBHOM
o0111e00pa3oBaTeNIbHON MporpaMme, BhljieNieHo 34 vacoB B roj (lyac B Hezmenio)
JUISL U3yYEHHUsl TIpeaMeTa XUMHUM B 9 kiacce. B coOoTBETCTBUM € y4eOHBIM IUIAHOM
JUISl MHOUBUyaJIbHOTO OOyYEHHsI HA M3y4yeHHWE XUMHUH B 9 Kiacce orBoaurcs 17
yacoB, | wac B Hexemo. [lo cormacoBaHuio ¢ poauTeNsiMU Y4YEOHBIA IJIaH
npexycMmarpuBaeT 1 yac B HEAEN0 Ha 3a04HOe OOydeHHEe, 4TO BXOIUT B
MaKCUMAJIbHYI0 HAarpy3Ky y4Y€HHKa. B COOTBETCTBUM C KaJIEHIAPHBIM T'OJIOBBIM
rpadukoM oOpazoBatenbHOM AesTeabHOCTH MBOY Crapocranmunoi COIIl Ha
2024-2025 y4eOHbI roJl ¥ paclrcaHueM YPOKOB IporpaMma OyJeT BBIMOJHEHA 3a
34 yaca 3a cu€T COKpaIllEHHUs 4acoB, KOTOpbIe OTBOASTCS Ha «O000IIeHnEe 3HAHU I
110 XMMUU 32 KypC OCHOBHOM IIKOJbI»

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUIMs

ITepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XAMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kalns, KalblUs H UX
COCIMHCHUH B COOTBETCTBUM C IIOJIOXKEHUEM 3JIEMEHTOB B Ilepmomnueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THIIA KPUCTAINIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBS3H.

Knaccudukaims 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUM, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILIECTB.



Knaccudukanus XuMHUECKUX PEAKIHM 10 pa3IUuYHbIM MIPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, o
U3MEHEHHUIO CTETeHEH OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUECKUE
YPaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOTeHHBIX U TeTepOTeHHBIX
peakumsx. Ilonsatue o xaranuse. [lonsATHE O XMMUYECKOM paBHOBecHH. PaKTOPBHI,
BIMSIOIIAE HAa CKOPOCTh XHMHUYECKOW PEaKIUH U IOJIOKEHUE XHMHYECKOTO

PaBHOBECHSI.
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YpPaBHEHUI

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJIB30BAHUEM  METOJA
3JIEKTPOHHOT'O OaaHca.

Teopus INEKTPONIUTUIECKON TUCCOUNUALMHU. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KarnoHnbl, aHrMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuuy noHHOro oOMeHa. Y CioBusl MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE YypaBHeHUs peakuuid. CBolCTBa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTe€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [[oHATHE O THUIPOIIU3E CONei.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEMIETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(xJopuaa HaTpus), MCCIEOBAaHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBHS PpA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE IIIEKTPOIMPOBOJHOCTH
pacTBOPOB BEILECTB, IPOLECCA JUCCOLMALMM KHUCIOT, LIEIOYEHd U  COJIed
(BOBMOXKHO  MCIIOJIb30BAaHME BHJAEO  MaTepuasioB), IMPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOUIUX ~ NPHU3HAKM  NPOTEKAHWS  peakuuMid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakMH pa3yIoKEHUs, COEAUHEHUS), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUMi HAa HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIBHBIX 3a]1ay.

Hemertanbl U MX coeinHEeHUS

OOmast xapaktepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3auMOJIEHiCTBUE C MeETalJIaMH, HEeMeTallylaMH, IiejodyaMu). XJIOpPOBOJOPOI.



ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, MOJy4YEeHHE, NpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M 4YEJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HaXOXKJEHUE B IPUPOJE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAa U CEpbl. AJUTOTPOIHBIE MOAU(DHUKAIIMN KUCTIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYecKue cBorcTBa. OKCHABI CEPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (Qu3nyeckue U XUMHUYECKHE CBoMcTBa (oOIlIue Kak
MpEACTaBUTENS Kjacca KHCIOT W cheuu@uyeckue). XHUMUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHor KUciaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHMH B MpHUpoAe. XHUMHUYECKOE
3arpsiI3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHHUS.

OOmmasi xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
¢uznyecKkue U XMMHUUYECKUE CBOMCTBA, NoJyueHue U npuMeHenue. Coin aMMOHMUS,
ux (U3NUECKUE U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
VMOHBI aMMOHHS. A30THAsl KHUCIIOTa, €€ MOJydeHHe, (PU3MYECKHUE U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcrnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMS B KadyeCTBE MHHEpAJIbHBIX
yao0opeHuil. XuMru4ecKoe 3arpsi3HeHHe OKPY KaIOIIel Cpeibl COeTUHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHHWE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
aloTponHble Moaudukauuu (ochopa, uU3MUECKUE U XUMHUYECKHME CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciaora, Pu3ndecKue U XUMUIESCKHE CBOMCTRA,
nosyyerue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHsS.  YIJIEepoA,  aUIOTPOIHBIE
MOAM(UKALIMKM, PACHPOCTPAaHEHHE B MpUponae, (U3MYECKUE U XHUMHYECKHE
cBoiicTBa. AncopOius. KpyroBopot yriepoaa B npupoge. OKCuabl yriaepoja, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha >KUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumoresa riao0anbHOrO TOTEIJICHUS KiWMara, MapHUKOBBIN
s dekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HYEeCKHe U XHUMHYECKHUE CBOMCTBA,
nosyueHue u npumeHenwe. KauecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEITBCKOM
XO3MCTBE.



[TepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTHICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbie HMCTOYHWKH YTIIEBOAOPOAOB (yrojib, TNPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OCH3WH), UX POJb B OBITY W MIPOMBIIIJICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBoJax — U ux
poJii B KM3HM 4YeJloBeKa. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJNyYCHHE H
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u xpemuueBor kucinore. CUIMKATBl, X MCIOJb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxkHeline cTpouTeIbHbIE MaTepHalibl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumeHm:

M3Yy4eHHE 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil HA XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
TraJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIIMBaHUs caxapa Mo JehCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOM CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON peakiny Ha cyJbdar-
WOH W HaOJIOJeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHA (BO3MOXKHO MCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyUYeHUE,
coOuMpaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne NMpU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXHO ~ HCIIOJB30BAHHE  BUAEOMATEPHUAJIOB), U3yyeHue  Mojelnen
KPUCTAUTMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOWCTBOM NPOTHBOTa3a, MOJydeHHe, cOOUpaHue, paclo3HaBaHUE M U3yUCHUE
CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TPHU3HAKOB WX TMPOTEKAHUs, O3HAKOMJICHHE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEePUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETAIUTbl U UX COCIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S



OO1ast XxapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux nonoxeHus B llepmogmdeckor cucremMe xumuueckux daeMmeHTtoB 1. H.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meramnueckas CBsi3b U
METaJUIMYecKass  KpUCTAJUIMYECKass  pemETKa.  JJIEKTPOXMMHUYECKHH  psAX
HaNpspKeHUN MeTayuioB. OU3nUecKrue U XMMUUYECKHE CBOMCTBA MeTauioB. O0mue
cocoObl moyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[I{eouHble METAJIBL: MOJOXKEHUE B [leproaudeckoil cucTteMe XMMUYECKUX
anemenToB . 1. MeHnneneeBa, CTpOCHHE MX aTOMOB, HAXOXKJIECHHE B IIPUPOJIE.
duznyeckne U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABI HATpus W Kanus. lIpuMeHeHWe IIEeNoYHbIX METAUIOB M HX
COCIMHEHUM.

[Ileno4YHO3EMENBHBIE METAJUIBI  MarHMi W KaJbLMI: IIOJIOKEHUE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Ipupoe. PU3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuuda. Baxseimne coenvHeHHUs Kaiablus (OKCUZ, TUAPOKCHI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTPAHEHMUS.

AnroMHHMIL: TI0JI0KeHME B Ileproaudeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, cTpoeHHME aToMa, HaxOXKICHHE B mnpupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCH]IA
AIIFOMUHUS.

Keneso: nmonoxenue B [leppuoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B mpupoae. Pusmyeckue u
XUMHUYECKHE CBOMCTRA *kene3a. OKcuibl, TuapoKcuabl U cou xenesa (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3HMUYECKUMU
CBOMCTBaMH, M3y4YE€HHE  PpE3YyJIbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbLIU W HATpUsl C BOJOM (BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEpPUAOB), IPU3HAKOB  NPOTEKAHUS
KAUYECTBECHHBIX PEAKUMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(IT) u xeneza (III), mequ (II), HaGnroAeHNE U OMMCAHUE MPOLECCOB OKPAIIUBAHUS
IUITAMEHUM WOHAMHM HaTpusl, Kalaus M Kajapluusd (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB IMIPOKCHIA aTIOMUHUS
Y TUAPOKCUJIA IMHKA, PEIEHNE DKCIIEPUMEHTANIBHBIX 3a1a4 110 TeMe «Baxnenmue
METaJUIbl U UX COCTVUHECHUS.



XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOM >XU3HM 4YeloOBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBas momomib mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XHUMHUECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeienbHas I0mycTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOrMYeCKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepuabl).

Meswcnpeomemnuwie céasu

Peanmnsanpss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
NOHATUH, TAK Y NOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JUJISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®duzuka: Marepusi, aToMm, D>JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUU 3apsiji, MPOBOJHHKH,
NOJYIPOBOJHUKU, AUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE HUCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS IMPOTPAMMBI OCHOBHOTO OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCA B X0Jie OOyYeHHs] XMMHHU B €IMHCTBE y4eOHOU U
BOCIIUTATENBHON  NIESITENBHOCTH B COOTBETCTBUM C  TPaJWLHMOHHBIMU
POCCUNUCKUMHU COLIMOKYJIbTYPHBIMA M JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
NPUHATHIMA B OOIIECTBE MpaBUJIaMU M HOpMaMU TMOBEJEHUSI U CIIOCOOCTBYIOT
IpolieccaM CaMOIIO3HAHMSI, CAMOPA3BUTHSI U COLMATM3AlUUA 00yYarouXCsl.

JIMYHOCTHBIE  PE3yJbTAaThl  OTPAXKAIOT TOTOBHOCTh  OOyYaroUIuXcs
PYKOBOJICTBOBaTbCS CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHEHTAUUWd U
pacIIMpEeHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOI'O OTHOLIEHHSI K  OTEYECTBEHHOMY  KYJbTYPHOMY,
HUCTOPUYECKOMY W HAYYHOMY HACIEIUI0, MOHMMAaHUSA 3HAYEHUS XHUMUYECKOU
HAayKHd B JKU3HU COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopMaliiel O TEepPeloBbIX JOCTIKEHUSX M OTKPBITUSIX MHUPOBOM W
OTCUYECTBEHHOW XHMHUHU, 3aUHTEPECOBAHHOCTM B HAYUYHBIX 3HaHUSIX 00
YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKAaHCKOT0 BOCTIUTAHMUS:

MPEACTABICHUS] O COLUAIBHBIX HOPMax M MpaBWIaX MEXJIMYHOCTHBIX
OTHOIIEHWH B  KOJUIEKTHBE, KOMMYHUKATHMBHONW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJE3HOM, Y4eOHOUCCIEI0BATEIbCKOM, TBOPUYECKON M JPYTrUX
BUJIaX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JEesATEIHHOCTU
IIPY BBITIOJIHEHUH Y4YE€OHBIX, TTO3HABATEIBHBIX 3a/1a4, BHITOJIHEHUH XUMHUYECKUX
ADKCIEPUMEHTOB,  CO3JIaHMM  Y4€OHBIX  MPOEKTOB,  CTPEMJICHUS K
B3aMMOIIOHUMAHUI0O W  B3aMMOIIOMOIIM B  TIpolecce dJTOM  y4eOHOM
JEATEeIIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IOBEICHUE M MOCTYNKH CBOMX
TOBAPUILIEH C MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKHUE TPEJICTABICHUS O BEUIECTBE U XUMHUUECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIIAIOLINE
OCHOBY [IJIs1 TOHUMaHUS CYIITHOCTH HAyYHOW KapTUHBI MUpPA, MIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aMMOCBS3SIX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAllPaBJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUI
M0 XUMHUHU, HEOOXOMUMBIE Il OOBSCHEHUS HAONIOAAEMBIX TPOIECCOB H
SIBJICHUH, TO3HABATEIbHOW, MH(POPMAIMOHHON M UYWUTATENbCKOW KYJIbTYpPbI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATENbHOM pabOThl C Y4YEOHBIMH TEKCTaMH,



COPABOYHOM  JIMUTEPAaTypOH, JOCTYHNHbIMH  TEXHUYECKHMMH  CpPEICTBAMHU
UH(OPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO M TO3HAHUIO, JIIOOO3HATENBHOCTb, TOTOBHOCTh U
CIOCOOHOCTP K €aMOOOpa30BaHMIO, TPOEKTHOM W  HCCIEAOBATEIBCKOM
NEeATEIbHOCTH, K OCOBHAHHOMY BBIOOpPY HANPABIEHHOCTH U YPOBHSA OOYYEHHS B
JIaTbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3/JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHUE IOCIEACTBUI U
HENPUATUE BPENHBIX MPUBBIYEK (YMOTpPeOJEHUs aJKOrojs, HAPKOTHUKOB,
KypeHHUs), HEOOXOIMMOCTH COOJIIOICHUS TTPaBHJI 0€30IMaCHOCTH P OOpaIieHun
C XUMHYECKHUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPAKTHYECKOMY HM3y4EeHHIO mpodeccuid U Tpyaa pa3iudHOro
poJla, YBOKEHHUE K TPYAY W pe3yjbTaTaM TPYJOBOM JIE€ATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIM BBHIOOD
WHIUBUYyAIbHOM  TPAaeKTOPUU  MPOAOJIKEHUST o0pa3oBaHUA C  YUYETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, ycHemHo mnpoPecCUOHATBLHON JESITEIbHOCTH U Pa3BUTHUSA
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBAaThCA B MNPO(dhecCHOHATBHOM
cpene;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KAK HCTOYHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE LIEHHOCTH 370POBOr0O
u 0Oe3omacHOro oOpasza KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY
buznyecKkoMy M NCUXUYECKOMY 370POBbIO, OCO3HAHUE LIEHHOCTH COOIOACHHUS
npaBusl 0€30MacHOro MOBEACHUS MpH padOTe C BEIIECTBaMHU, a TakKke B
CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, OJIy4aeMble PU U3yYEHUH XUMHH, JJI5
pelIeHUs1 3a/1a4, CBSA3aHHBIX C OKPYXKArolled NOPUPOJHON Cpenou, s
NOBBIIICHUSI YPOBHS JKOJIOTUYECKOM KyJIbTYpbl, OCO3HAHHs TJI0OATIBHOTO
XapakTepa HKOJIOTMYECKUX Npo0JeM W MyTed HMX peleHUs IMOCPEeACTBOM
METO/I0B XMMHHU, SKOJOTUYECKOTO MBIIUICHHS, YMEHUSI PyKOBOJCTBOBATHCA UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATILHOU IPAKTUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocrtaBe wmeTanpeaMETHBIX PE3yJIbTATOB BBIACISIOT 3HAYUMBIE TSI
dbopMHUpOBaHUS MHMPOBO33PEHUSI OOIICHAYYHBbIE TMOHATHUA (3aKOH, Teopus,
OPUHIMN, TUnore3a, (axkT, cucrema, NPoLEcC, 3KCHEPUMEHT U JpYyTroe.),
KOTOpbIE HCHOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX YUYEOHBIX IMpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAaHMHW M3 OTUX NPEeaMETOB  (HOPMHPOBATH
IIPEICTABICHUE O UEIOCTHOM HAy4YHOM KapTUHE MHpPA, M YHUBEPCAJbHBIE



y4ueOHbIe JelcTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHBHBIC, PETYJSTUBHEIC),
KOTOpbIE 00eCreynuBaloT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSATEILHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU IEATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHS HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS] MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XUMHUUYECKUX MOHITHH (BBIACIATh UX XapaKTEepHbIC
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C IPYTUMHU MOHSATUSMU), UCTIOIb30BATh
MOHATHS JJIs1 OOBSICHEHHSI OTICTBHBIX (JAKTOB W SBJICHUH, BEHIOMPATh OCHOBAHUS
U KpUTEPUH A KIACCU(PUKANNK XUMHUYCCKHX BEIIECTB M XHMHYCCKHUX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CICACTBEHHBIE CBSI3U MEXIY OObEKTaMU
U3YUYECHUS, CTPOUTH JJOTUUECKUE PACCYKIECHUS (MHIYKTUBHBIE, IeTyKTUBHbIE, TIO
aHAJIOTUM), IeJaTh BBIBOJIBI M 3aKJIFOUCHUS,

YMEHHE NPUMEHATh B TMPOIECCE IO3HAHUS MOHATHUS (TPEAMETHBIE U
METanpeIMETHbIC), CHUMBOJMYECKUE (3HAKOBBIC) MOJEIH, HCIOJIb3yeMbI€ B
XUMHUH, MpeoOpa3oBbIBATh IIUPOKO TNPUMEHSEMbIE B XUMHU MOJICIbHBIC
MPEICTABIICHUS] — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMU4ecKas ¢popmyria
U ypaBHEHHE XMMHUYECKOW peakIuu — MpU PEHICHUU y4eOHO-TTO3HABATEIbHBIX
3a/a4, C Y4€TOM OJTUX MOJICTIBHBIX TMPEJICTABICHUN  BBISBIATH U
XapakTepu30BaTh CYIICCTBEHHbIC MPU3HAKA  HU3YYa€MbIX OOBEKTOB  —
XUMUYECKUX  BEIIECTB W  XMMHYECKHUX  PEaKlud, BBIIBIATH  OOIIHE
3aKOHOMEPHOCTH, NPUYMHHO-CJIEJACTBEHHbIE CBSI3M W  MPOTUBOPEUYUS B
M3Yy4aeMbIX ITPOIIECCax U SIBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA
MO3HAHUSA, a TAaKXKE B KA4eCTBE OCHOBBI Il (POPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETEHUE OMbITa MO TJIAHUPOBAHUIO, OpPraHU3AIlMU U TPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJOM IIpoiiecca,
CaMOCTOATENILHO TTPOTHO3UPOBAThH €ro pe3yibTaT, GOpMyIUpOBaTh 0000IIEHNS
Y BBIBOJIbI MO pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh
OTU€T O MpOJIeNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BbIOHMpaTh, aHAJIU3UPOBATH U WHTEPIPETUPOBATH HH(OpPMAIIHIO
pa3sMUYHBIX BUIOB H (POPM TPEACTABICHUS, TMOJIYy4YaeMyK) U3 Pa3HbIX
HMCTOYHUKOB (HAy4YHO-TOMYJSIpHAS JIUTEpATypa XUMHUYECKOTO COJIEpKaAHUS,
CrpaBOYHbIE TOcOOMs, pecypchl HMHTepHETa), KpPUTHUUECKH OIICHUBATH
MPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

yMEHHUE TPUMEHSTh Pa3INuHble METObI U 3aMPOCHl MPU MMOMCKE U 0TOOpE
nH(OPMAITMU W COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOIUMBIX IS BBITIOJHCHUS
y4eOHBIX ¥ TTO3HABATEIBHBIX 3a71a4 ONPEACIIEHHOTO THITA, PUOOPETEHNE OIBITA



B 00JIaCTH HCIIOJIb30BAHUA MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOW AaKTHUBHOI'O MCIIOJIb30BaHUS PAa3JUYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOATENBLHO BBIOMpPATh ONTUMAJIbHYIO (OpMYy THpe/iCcTaBICHUS
uHbOpMaIlM U WUIIOCTPUPOBATH pelIacMble 33JaYd HECIOXKHBIMU CXEMaMH,
auarpammami, IpyruMu popmamu rpa@uku 1 X KOMOWHAIUSIMUY;

YMEHUE HCIOJIb30BaTh M AaHAJIM3UPOBaTh B IpoLecce YYEOHOU H
MCCIIEI0BATEIbCKOMN NEATEIIbHOCTH uHdopmaIuio 0 BIIMSIHUU
MIPOMBIIICHHOCTH, CEJIbCKOTO XO3fAWCTBA M TPAHCIOPTA HA COCTOSIHHE
OKPYXKaroIer MPUPOJHON CPEJIBL.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

YMEHHS 3a7aBaTh BOMNPOCH (B XOJe auanora u (WIH) JUCKYCCHH) II0
CYLIECTBY OOCyKgaeMoM TeMbl, (OPMYJIUPOBATh CBOM MPEIIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS TPEICTaBISATh IOJYyYEHHBIE PE3yNbTaThl [O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUIO
PE3yJbTAaTOB BBINOJIHEHNUS XUMUYECKOI0 SKCIIEPUMEHTA (11a00paTOPHOTO OIBITA,
7a00paTopHOl paboOThl MO UCCIEJOBAaHUIO CBOWCTB BEILIECTB, Y4YEOHOTO
IIPOEKTA);

yMEHUsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM M HMCCJIEAOBATENIbCKOW  ACSTENbHOCTH NPU  PEIICHHUH
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIJIACOBAHMS
no3unui (00Ccy X aeHusl, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, OMNPEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUE CaMOCTOSATEIBHO OIPEAEIATh LEIN IEATEIbHOCTH, INIAHUPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTb, BEIOMpPATh Hanbosee 3pPeKTUBHBIE CIOCOOBI PEIICHHS YUeOHbIX
U TO3HABATENbHBIX 3a/1a4, CAMOCTOSITEBHO COCTaBIIATH WM KOPPEKTUPOBATH
MPEJIOKEHHBIM AJTOPUTM JIEMCTBUM MPU BBINOJHEHUN 33aJaHUNA C YYETOM
MOJTyYEHHUS! HOBBIX 3HAHHUM 00 M3y4yaeMbIX OOBbEKTaX — BEIIECTBAX U PEAKIIMSX,
OLICHMBATh COOTBETCTBUE IMOJIYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LIeJIU, YMEHUE
UCIIOJIb30BaTh W aHAJIM3UPOBATH KOHTEKCTHI, TMpEJiaraéMble B YCIOBHH
3aJIaHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpeaMeTHBIX peE3yJNbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO
coJlep>KaHMs, YCTAHOBJICHHOrO JaHHOW (enepalbHONM paboueld NMpOorpaMMon,
BBIICJISIIOT: OCBOEHHBIE 00YyYalOlUMUCSA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeWcTBUH, crnenuduuecKkue IS TNpeAMETHONM o0jactd  «XUMHUS», BHUIBI
NEATEIbHOCTH IO TMOJYYEHHWIO HOBOI'O 3HAHMS, €ro HHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.



K koHiy oOyuenus B 9 kiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSI YMEHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKUX TOHITUH: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJia, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHOE BEWIECTBO, BAJICHTHOCTD, JIEKTPOOTPULATEIIBHOCTh, CTEIICHb
OKHCIICHUSI, XMMHUYECKasl peakiusi, XUMHUYECKas CBs3b, TEIIOBOU
abdexT peakuu, MoJb, MOJSIPHBIH OO0BEM, PaCTBOP, AIEKTPOIUTHI,
HEBJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAS] TUCCOLMAIUS, PEAKIUH HNOHHOIO
oOMeHa, Karaau3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBIE PEaKINK, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEaKIIHH,
OKHCIIUTENIb, BOCCTAHOBUTEb, OKHUCICHHE U  BOCCTAHOBIICHHE,
aIIoTponusi, aMQOTepHOCTh, XUMHUUECKas CBSI3b (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKasi), KpHUCTANIMYeCKas pemeéTka, KOpPpO3Us METasuIoB,
CIUIaBbI, CKOPOCTh XHUMHUUYECKOW peakiuu, NpPeAesIbHO JOMyCTUMast
xkoHueHTpaus [1/IK Bemecrna;

WUTKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX MOHSATUUA H
MPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIMKY JUIsi COCTaBlieHHs (OopMyI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONpENeNATh BaJ€HTHOCTb M  CTEMEHb OKHUCICHUS XUMHYECKHUX
AJIEMEHTOB B COEIMHEHUSAX PAa3JIMYHOIO COCTaBa, MNPHUHAMJICKHOCTD
BEIIIECTB K OMpPENeNEHHOMY KJIACCy COEIMHEHUU 1Mo (QopMysiaMm, BHI
XUMHUYECKON CBsI3M  (KOBAJICHTHAsl, HWOHHAs, MeETaJJIMYecKas) B
HEOPTaHUYECKUX COCTUHEHMSX, 3aps]l UOHA M0 XUMHUUYECKOH dopmyie,
XapakTep Cpelibl B BOJHBIX PAacTBOpPaX HEOPTraHMYECKUX COEIUHEHHI,
THUI KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBath cMbica Ilepumomumueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHMMAaHUE: OIMUCHIBATH M XapaKTepHU30BaTh
Tabnuunyto ¢popmy [lepuoanyueckoit CUCTEMbI XUMUUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJIaBHas moarpynmna (A-rpymma)» U «moOodHas
noarpynma (b-rpynma)», manpie U OONBITHE TEPHOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapPaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsija sjapa, OOIIee YHUCIO DJJICKTPOHOB H
pacmpeneneHue WX T0 DJJIEKTPOHHBIM CJIOSM), OOBSICHATH 0OIIne
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB M UX COCTUHEHHI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOJTPYIIT C YYETOM CTPOCHUS
UX aTOMOB;

KIacCu(pUIMpoOBaTh ~ XUMUYECKHE  DJIEMEHTBhI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKUE PEAKIMU (110 YUCIY U COCTABY YYaCTBYIOIIUX B



pEeaKIuy BEIIECTB, MO TEIUIOBOMY 3(QeKTy, 1Mo M3MEHEHUIO CTeNeHen
OKHUCJICHUS] XUMHYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHElU(UYECKHEe XUMUYECKUE
CBOMCTBa NPOCTBHIX M CJOXKHBIX BEILECTB, MOATBEPXKAasl OIMMCAHUE
MpUMEpaMH MOJICKYJIIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XAMHWYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJIEKTPOJUTUYECKON JUCCOLMALMUA KHUCIIOT,
IIEJIOYEN W COJIEH, TMOJIHBIE U COKPAIIEHHBIE YPABHECHUSA pPEaKIUAMN
MOHHOTO  OOMEHa,  YpaBHEHHUs  pEakluii,  MOJATBEPKIAIOIINX
CYIIIECTBOBAHHE TCHETUYECKOW CBSI3M MEXKIY BEHIECTBAMHU Pa3IUYHBIX
KJIACCOB;

pacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUSI XUMUYECKUX MpPEBpalleHUN B pa3IuUyHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJEKYJSIPHYI0O U MOJISIPHYIKO MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0O XHMHUYECKOTO »3JieMeHTa 1o (dopmyie
COCJIMHEHHUs, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MNPOBOJUTH
pacuéThl MO YPABHEHUIO XUMUYECKON PEaKIINH;

coONIOaTh  MpaBWia  TMOJB30BAaHHUS  XUMHUYECKOW  TMOCYyIOH U
7a0b0paTOpHBIM 00OpPYJOBaHMEM, a TaKXe TMpaBWia OOpalleHHs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH TIO BBITIOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYEHHUIO U COOUPaHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTIIEKUCIIOTO Tra3a);

MPOBOAUTh PEaKUWH, MOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: pPAaCHO3HABaTh OMNbBITHBIM MYTEM  XJOPHU/I-,
Opomuna-, woaua-, kapOonat-, ¢ocdar-, cunukar-, cyiabdart-,
TUJPOKCUI-UOHBI, KATUOHBI AMMOHMSI M HMOHBI M3YyYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE OIEpPALMU MBICIUTEILHON JEATEIIbHOCTH —
aHaJgu3 W CHUHTE3, CpaBHEHUE, O0000IIeHHEe, CHUCTEeMaTH3AIHIO,
BBISIBJICHUE MPUYHUHHO-CIEACTBEHHBIX CBSI3€M — JJIsl U3YUYEHUs] CBOMCTB
BCIIECTB W XUMHUUYECKUX PEaKIHUM, €CTECTBEHHO-HAYUYHBIE METO/IbI
MO3HAHUSA — HAOJIOJIEHUE, U3MEPECHUE, MOJCIMPOBAHNE, IKCIIEPUMEHT
(peaJibHBI U MBICIICHHBIN).









TeMaTHyecKkoe IVIAHMPOBAHUE YPOKOB XUMMH B 9 Kjacce

IIPAaBUJIBHOCTD

N B Cpoxu 3ananus, hopmupyromue YV /| DNEeKTPOHHBIE
cer
MIPOXOXKI oOpa3oBarebHbIE
HaumenoBanue| o
I CHUS pecypcesl
TEMBI qaco
/ B [PETYJIATUBHBIE |[[IO3HABATEIbHBIE  |[KOMMYHUKATHUBHbBIE IIMYHOCTHbIE
11
1 Paspen1.| 10| 04.09 [DopmupoBanue [Ymenue padbotats ¢ |DopMupoBaHue YMEHUS DopMUPYIOTCS
BemecTso u yac| 13.11 [noHsATHII O y4eOHUKOM, yMEHHE [pa0oTaTh B IMapax, OTBEYATh |OTBETCTBEHHOE OTHOIICHHE K
OB XUMHUE-CKUX COTIOCTABJISATH, Ha BOTIPOCHI YUHUTEIISI, yMEHHUE [yUCHUIO, TOTOBHOCTh U
XUMHYeCKasa N
[PEAKIIUAXK, UX [paboTaTh ¢ MCIIOJIb30BaTh XUMHUECKUN  [CIOCOOHOCTH K
pearuust Tumnax; ymeHust  |[popmynamu. SI3BIK, YMEHHE pabOTaTh C CaMOpa3BUTHIO U
rcaTh peakluu 1 XUMHUYECKOHN TIOCYI0H. caM000Opa30BaHUIO HA OCHOBE
[PACCTaBIIATh MOTHBAILIUU K O0YUEHUIO U
ypaBHEHHE B [MO3HAHUIO; Poccurickast
XUMHYECKUX KOMMYHHUKATHBHAS DIIEKTPOHHAs
[PEaKIUHSIX. KoMIeTeHTHOCTh B o0menun [mkonaresh.edu.rwhttp
1 COTPYIHMYECTBE CO s://resh.edu.ru/subject/
CBEpCTHHKAMH B TIporiecce 29/
0Opa3oBaTeIbHON
e TeIILHOCTH.
2| Pasznea 2. 14| 20.11 DopmMupoBaHUE DopMUpOBaHUE YMEHUS DopMUpOBaHUE HHTEPECA IPoccuiickas
HeMeTaliibl ¥ 15.01 [YMeHUs paboTaTh ¢ |CIIyIIaTh YUUTEINS], BECTH K KOHKpETHOMY PIEKTPOHHAS
X COCTHHCHRS KHUTOW, YMEHUS ITIAJIOT C YYUTETIeM U XUMHIECKOMY JNEMEH-TY,  Iionaresh.edu.rwhttp
MHTETPUPOBATH ITPYTrUMH yYaIiMMHUCS. [TOMCK JTOTIOTHUTEIHbHOMN s://resh.edu.ru/subject/
3HaHUS U3 QU3NUKH B MHGOPMAITUU O HEM. bg/
XUMHUIO.
3| Pa3nen 3. 7 22.01 |[craBsar yueOHBIE [YMeHHe paboTaTh ¢ |YMEHHE COTPYIHHYATH C Osnasienne HaBBIKaMu I [Poccuiickast
MeTa/LiIbl M MX 13.03 Panmaum, y4eOHUKOM, [YYHTENIEM B IIOMCKE M COOPE  [IPAKTHYECKO IS TEIBHOCTH. h1eKTPOHHAS
coeHHeHHUs [IAHUPYIOT JIOTOJHUTENLHOH MH(GOpPMAIUH, CITYIIATh €TO. mkonaresh.edu.ruhttp
yaebHyo PTITCPaTypOH.IIEPHOL s://resh.edu.ru/subject/
e TENLHOCTD, MYECKOW CUCTEMOIA. bo/
OIICHUBAIOT




BBITTOJTHEHHS
ecTBUN U
BHOCST B HUX
KOPPEKTHBBI.
Pa3znea 4. 3 | 118.03 |[®@opMupoBanue |CTPYKTYPUPYIOT [YMEIOT C JOCTaTOYHON 'YMeHue ucIonbp30BaTh IPoccuiickas
XumMus u 15.04 [OOHATHS O XUMHUHU [TEKCT, BBIICIIAA B HEM TOJIHOTOUM U TOYHOCTBIO BHAHHS B 6BITy. BIIEKTpOHHAsA
oKpyKatomasn i €¢ PO B JKUSHHIBTOPOCTENICHHYIO M g 1oacats, CROM MBICIH, mkosaresh.edu.ruwhttp
YeITOBEK rIaBH . . ;
CloBeKa aBHYIO BJ121CIOT MOHOIOTHUYECKOI 1 s://resh.edu.ru/subject/
cpeaa MH(OPMAITUIO, TAIOT . 29/
onpeeeHe nranoruyeckoit popmamu
[TOHATHSM, peuu.
[yCTaHABJINBAIOT
MPUYUHHO-
CIIC/ICTBEHHBIC CBS3H
Hroro 33
KanennapHo-reMmaTtuyeckoe IiiaHupoBaHue YPOKOB XMMHUHM B 9 Kiacce.
KouuvecTBO
Ne i/m Tema ypoka JacoB Jdara usyyenus
Bceero
BemecTBo u xumnueckas peaxkuus (10 yacon)
[Tepuoanueckuii 3akoH. [lepuoauyueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1. 03.09
1 N. MenneneeBa 3akOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XMMUYECKUX 1
3JIEMEHTOB TIEPBBIX TPEX NMEPHUOJIOB
2 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB Buapl 1 10.09




XMMHYECKOW CBSI3U U TUIIbI KPUCTAINIMYECKUX PEIIETOK

3 Knaccudukanmst XaMHUUECKHX PEaKIuid 10 Pa3IMIHbIM ITPU3HAKAM 17.09

4 [ToHsiTHE O CKOPOCTH XMMUYECKOU peakinu. [[oHsTHE 0 TOMOT€HHBIX U 24.09
FeTEPOTCHHBIX PEaAKIUIX

5 [TonsiTHE 0 XMMUYECKOM paBHOBECUU. DAKTOPBI, BIUAIOLIIME HA CKOPOCTh 01.10
XMMHYECKOW PEAKIUU U MOJI0KEHNE XUMUYECKOTO PABHOBECHS

6 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 08.10

v Teopus 2aeKTpoIUTHYECKON quccoraui. CUIbHBIC U CI1A0bIe AIICKTPOIUTHI 15.10
HonHble ypaBHEHUS peakInil

8 XUMHUYECKUE CBOMCTBA KMCJIOT U OCHOBAHHI B CBETE MPEACTABICHHI 00 22.10
ANEKTPOJIUTUYECKON AUCCOLUALINHI

9 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEICTABICHUH 00 3JIEKTPOTMTHICCKOM 05.11
nuccounanuu I[loHsTHE O THIpPONIU3E CONEN

10 O0001IennEe U cucTEMaTH3alNs 3HAHUHN 12.11

HemeTtanbl u ux coequneHus (14 yacos)

OO01mas xapakTepucTUKa raloreHoB. XMMHYECKHe CBOMCTBA Ha IIpUMepe 19.11

11 xyopa. Xnopoojopoa. CossiHast KUCIIOTa, XMMUYECKHUE CBOWCTBA, MOTYUYEHHUE,
IIPUMEHEHHUE

12 AnnotponHbie MoauduKanuu cepbl. HaxoxxaeHune cepsl U € CoeTMHEHUN B 26.11
npupozae. XuMHUYECKHE CBOMCTBA CEPhI

13 CepoBoaopoji, cTpoeHHe, (U3MUECKUe U XUMUYECKUE CBOMCTBA 03.12

14 Oxcunsl cepol. CepHast KHCIIOTa, (PU3MUECKUE U XUMUYECKUE CBOWCTBA, 10.12
IIPUMEHEHHUE

15 OO0m1as XxapakTeprucTrKa 3JIeMEHTOB V A-rpymibl. A30T, paclipOCTPaHEHHE B 17.12
npupoe, GU3NIECKUe 1 XUMUIECKIE CBONCTBA

16 AmMMmuak, ero Gpu3nYecKue 1 XMMUIECKHUE CBOMCTBA, MTOTyYeHUE U 24.12

MpUMEHEHNE




17 A30THas KUCI0Ta, €€ GU3NIECKHUe U XUMUYECKHNE CBOHCTBA 1 14.01
Hcnonb3oBaHnre HUTPATOB U COJIEH aMMOHMS B KAYECTBE MUHEPAJIbHbBIX 21.01
18 ynoOpenuil. XUMHUYeCKoe 3arpsisHeHHE OKPYIKaIOIIeH Cpeibl COeTMHEHUSIMU 1
azora
®docdop. Oxcua pochopa (V) u pochopnas kuciora, puzndeckue u 28.01
19 XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE 1
Hcnons3oBanue GpochaToB B Ka4eCTBE MUHEPATBHBIX y100pEHHUH.
3arpsi3HEHUE IPUPOTHON cpeabl pocdaramu
20 Yriepon, pacpocTpaHeHue B IPUPoJie, PU3NICCKUEC U XUMHUECKHAE CBOMCTBA 1 04.02
21 Oxkcuppl yraeposaa, ux Gu3ndecKue U XUMHUIECKHE CBOMCTBA. DKOJIOTHICCKUE 1 11.02
poOJIeMBbI, CBsI3aHHbBIE C OKCUI0M yriiepoaa (IV)
22 VronpHasg KACIIOTa U €6 COn 1 18.02
23 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX 1 25.02
yraepoaa
24 KpemHnii u ero coequHeHus 1 04.03
MeTanjibl M UX coeTuHeHus ( 79acoB)
OO01mas xapakTepucTUKa XUMHUYECKIX JIEMEHTOB — METaJUIOB. 11.03
25 Mertannudeckast CBsI3b U METAJUTHUECKAsk KPUCTAILTUYECKAs penIéTka. 1
®du3nyeckue CBOMCTBAa METAJLIOB
26 OO6mue cmocoOs! moy4ueHus MeTauioB. CIUTaBBbI. 1 18.03
[TonsiTHE O KOPPO3UH METAILIIOB
27 LLlenoyHble MmeTanNbl U UX COEAUHEHUA. 1 01.04
28 [I{enouHO3eMeNbHBIC METAJUTbI — KaTbI[UH U MarHHHA 1 08.04
29 AmomuHuit 1 15.04
30 XKeneso Oxcupl, ruapokcu sl u coin xesesa (1) u xenesa (111) 1 22.04
31 O0o01IeHre U cucTeMaTU3alus 3HaHUH 1 29.04




Xumus 1 okpy:kawmas cpeaa (3 yaca)

32 BemecTBa 1 Matepuaibl B IOBCETHEBHOM KU3HH YETIOBEKA 1 06.05

33 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIb 1 13.05

34 Poip XxumuM B pelieHnn SKOJOTHYECKHUX MTPoOIemM 1 20.05
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




TEMATHUYECKOE IIJTAHUPOBAHUE CAMOCTOSTEJBbHOM PABOTHI

nJist yuennka 90 kinacca HMBanosa I'eoprusi

TeMaTHyeckoe IVIAHMPOBAHUE YPOKOB XUMMH B 9 Kjacce

HUX COeINHEHUSH

KHUTOM, YMEHMS
MHTErPUPOBATH
BHaHUS U3 QU3UKH B
XUMHUIO.

ITHAIOT C YYUTETIEM U
IMPYTUMH yYaIluMHCA.

XHUMUYECKOMY dJIeMEH-TY,
[MOVCK JAOTIOTHUTEIHHOM
MHPOPMALIUH O HEM.

N B Cpoxku 3ananus, popmupytromue Y'Y | DNEeKTpPOHHbIE
cer]
MIPOX 0K oOpa3oBaTenbHbIC
HaumenoBanue| o
I CHUS pecypcehl
TEMBI 4aco
/ B [PETYJIATUBHBIE [TO3HABATEIIBHBIE |[KOMMYHUKATHBHBIC IIMYHOCTHBIC
11
1 Paspen1.| 10| 04.09 [DopmupoBanue [YMmenue pabotath ¢ |DopMupoBaHUE YMEHUS DopmupyroTcs
BemecTBo u qac| 13.11 [NOHATHH O y4eOHHUKOM, YMEHHE [paboTaTh B Mapax, OTBEYATh |OTBETCTBEHHOE OTHOIICHHE K
OB XIMIYe-CKUX COTIOCTABIIAATH, Ha BOIIPOCHI YUHUTEINS, yMEHHUE [ydeHUI0, TOTOBHOCThH U
XUMHYECKas N
[pEAKIUAXK, UX [paboTaTh ¢ MCIIONTb30BaTh XUMHYECKAN  [CIOCOOHOCTH K
pearuust TUTIaX; yMEHHS  |(pOpMyJIaMH. SI3BIK, yMEHHE paboTaTh ¢ CaMOpa3BUTHIO U
[caTh PEaKIUU 1 XIMHYECKOM MOCYION. caM000pa30BaHUIO HA OCHOBE
[PACCTaBIISATh MOTHBAIIUU K O0yUEHUIO U
ypaBHEHHE B [03HAHUIO; Poccuiickas
XUMHUYCCKUX [KOMMYHHUKAaTHBHAsA PJIICKTPOHHAA
[PEAKIINUSX. KOMIIETEHTHOCT B 00menun [kosaresh.edu.rwhttp
1 COTPYIHMYECTBE CO s://resh.edu.ru/subject/
CBEpCTHUKAaMHU B IIporecce 29/
0Opa3oBaTenbHON
e TeIIEHOCTH.
2| Pa3zgeun 2. 14| 20.11 DopmMupoBaHue DopMHUpOBaHUE YMEHUS DopMupoBaHue UHTEpEca IPoccuiickas
HeMeTa/LIbI 1 15.01 yMeHHS paboTaTh C  [CJIYIIATh YYUTEIs, BECTH K KOHKPETHOMY BIEKTPOHHAS

ikosaresh.edu.ruwhttp
s://resh.edu.ru/subject/
29/




Paznean 3. 7 22.01 |[craBsr yueOHble |YMeHHUE paboTaTh ¢ |YMEHHE COTPYIHHYATH C OBnajicHUe HaBBIKaMU 111 |Poccuiickas

MeTaaabl 1 X 13.03 pBagauu, y‘le6HHKOM, YIHUTCIIEM B IIOUCKE U c60pe HpaKTH‘IECKOﬁ JCATCIIBHOCTH. BIIEKTpOHHAsA
CoeMHEeHHS [JIAHUPYIOT TOTIOJIHUTEIIBHOM H(GOPMAIUH, CIIYIIATh €ro. mkonaresh.edu.rwhttp
yeOyto JIATEpaTyPOH.NIEPHOL s://resh.edu.ru/subject/
NCATCIIBHOCTD, MYCCKOM CUCTCMOM. 29/
OLIEHUBAIOT
[TPaBUJIBHOCTb
[BBITIOJTHCHM L

MEUCTBHI U
BHOCAT B HUX

KOPPEKTHBHI.
Pa3pea 4. 3 | 118.03 |[®@opMupoBaHuE |[CTPYKTYPHPYIOT [YMEIOT C JJOCTaTOYHOMN 'Y MeHne ucroiib30BaTh Poccuiickast
XHUMHS K 15.04 |DOHATHS O XUMHH [T€KCT, BBIACIISAA B HEM|[10THOTOM M TOYHOCTBIO 3HAHUS B OBITY. BIIEKTPOHHAS
oKpyKatomas 1 CC POIIH B JKUSHHUIBTOPOCTEIICHHYIO H gy 1oascaty, CROH MBICIH, ikosaresh.edu.ruyhttp
[1enopera [ 1ABHYIO i s://resh.edu.ru/subject/
B1aJCIOT MOHOJIOTHYCCKOU U . .edu.ru/supj

cpena mH(pOopManuio, AT - b

orpeernene Imuanoruyeckoii popmamu

[TOHATUSM, pean.

[yCTaHABJINBAIOT

MPUYHHHO-

CJIICACTBCHHBIC CBA3U

Hroro 34




KanennapHo-teMaTnyeckoe NJIaHUPOBaHHE YPOKOB XHMHUH B 9 KJiacce.

KoaunuecTBo
Ne i/m Tema ypoka JacoB JMara usydyenus
Bcero
BemecTBo u xumnueckas peakuus (10 yacon)
[lepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMHYECKUX 3JI€MEHTOB /. 03.09
1 N. MenneneeBa 3akOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKUX 1
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB
5 Knaccudukanus u HOMEHKIATypa HEOPraHUYEeCKUX BellecTB Buabl 1 10.09
XUMHYECKON CBSI3U M TUIIbI KPUCTAINIMYECKUX PEIIETOK
3 Knaccudukanus XuMHUUECKUX peaklui Mo pa3IuyHbIM MPU3HAKAM 1 17.09
4 IToHsATHE O CKOPOCTH XUMUYECKON peakunu. [IoHsATHE 0 TOMOTreHHBIX U 1 24.09
TeTEPOTeHHBIX PEAKLUAX
5 ITonsaTHE O XMMUYECKOM paBHOBeCHH. DaKTOPBI, BIUAIOLIME HA CKOPOCTH 1 01.10
XMMHUYECKON PEAKIMU U MOJ0KEHUE XUMUUECKOTO PABHOBECUS
6 OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 08.10
7 Teopus snekTponuTHIecKo aucconuanui. CUIbHBIC U ClIa0ble YIEKTPOIUTHI 1 15.10
HoHHbIE ypaBHEHUS peakuuid
8 XHWMHUYECKHE CBOMCTBA KMCJIOT U OCHOBAHHI B CBETE MPEICTABICHU 00 1 22.10
ANEKTPOIUTAYECKON AUCCOLUALINHI
9 XHUMHYECKHE CBOMCTBA COJIEH B CBETE MPEICTABICHUI 00 SJIEKTPOTMTHIECCKOM 1 05.11
nuccounanuu [loHsTHE O THIpPONIM3E CONEn
10 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1 12.11
HemeTaninbl u ux coequnenus (14 yacon)
11 OO0m1as XxapakTepruCcTHKa TaJIOTEHOB. XMUMHUYECKHE CBOMCTBA HA TIPUMEPE 1 19.11




xJjiopa. Xnoposoaopo. CossiHasi KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJIYUYEHHE,

MIPUMEHEHHUE
12 AmnotponHbie Monudukanuu cepbl. HaxoxaeHune cepsl U € COeTMHECHUN B 26.11
npupoge. XuMHUYECKHE CBOUCTBA CEPBI
13 CepoBoaopo1, cTpocHHE, (HU3HMUECKUE U XUMUYECKUE CBOWCTBA 03.12
14 Oxcunsl cepol. CepHast KHCIIOTa, (PU3HUECKHUE U XUMUIECKUE CBOKCTBA, 10.12
MIPUMEHEHHUE
15 OO0m1as XxapakTepucTrKa 3J1IeMeHTOB V A-rpyIibl. A30T, pacipoOCTpaHEHHE B 17.12
npupojie, GU3NIECKUE U XUMUIESCKIE CBOHCTBA
16 AMMHUak, ero puznYecKue 1 XMMUYEeCKUEe CBOMCTBA, MOTYUYCHHE U 24.12
MIPUMEHEHHUE
17 A30THas KUCI0Ta, €€ GU3NICCKHEe U XMMHUYECKHUE CBOMCTBA 14.01
Hcnonb30BaHME HUTPATOB U COJIE AMMOHUSA B KAU€CTBE MUHEPATbHBIX 21.01
18 yaoOpeHuit. XuMHUYeCKOe 3arpsi3HEHHE OKPYKAIOIIEH CpeJlbl COeTMHEHUSIMU
azoTa
®ochop. Oxeun bocdopa (V) u pochopras kucnora, puznueckue u 28.01
19 XUMHUYECKHE CBOMCTBA, MOJTYUYEHUE
Wcnonb3oBanue ¢pocdaToB B KaueCcTBE MUHEPATbHBIX YAOOPEHUH.
3arpsizHeHue NpupoHon cpesl hochaTamu
20 VYriiepon, pacpocTpaHeHue B IPUPoJie, PU3NICCKUEe U XMMHUSCKHAE CBOMCTBA 04.02
21 Oxkcuapl yraeposa, ux pu3ndeckne 1 XUMAYECKHE CBOUCTBA. DKOJIOTHIECKUE 11.02
poOJIeMBbI, CBsI3aHHBIE C OKCUAoM yriiepoaa (IV)
22 YronbHasg KUCI0Ta U €€ COnu 18.02
93 [TepBoHauanbHbBIE MOHATHS 00 OPrAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX 25.02
yriepoja
24 Kpemnuii u ero coenuuenus 04.03

MeTanjibl M UX coeTUHEeHUs ( 79acoB)




OO0m1as XxapakTepucTUKa XUMHUUECKUX SJIEMEHTOB — METaJLIOB.

11.03

25 Mertannudeckast CBsI3b U METAJUTHUECKAsT KPUCTAILTUIECKAs pelIéTKa. 1
®duznyecKue CRBONCTBA METAIIIOB
26 OO6mmue criocoOb! momyueHus: MeTayuioB. CIIIaBbI. 1 18.03
[TonsiTHE O KOPPO3UH METAIIIOB
27 LLlenoYHble MeTanbl U UX COeaUHeHUs. 1 01.04
28 IllenouyHO3eMeIbHBIC METAILIBI — KAJbIMN U MarHuu 1 08.04
29 AnroMuHHUH 1 15.04
30 XKeneso Oxcusl, rugpokcu sl u coin xesesa (II) u xenesa (I11) 1 22.04
31 O06o001IeHre U CUCTEMAaTU3all|sl 3HAHHIA 1 29.04
Xumus 1 okpy:kawmas cpeaa (3 yaca)
32 BemiectBa 1 MmaTepuanbl B TOBCEAHEBHOM KM3HU YEJIOBEKA 1 06.05
33 XVMHYECKOE 3arpsI3HEHUE OKPY KAIOIEH Cpelbl 1 13.05
34 Ponp xumuu B peiieHnn SKOJ0TUYECKUX TTPOOIemM 1 20.05
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34










