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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0OLIEr0 00pa3oBaHusl, MPEACTABICHHbBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xuMuM Ha€T MPEJCTABICHHE O IEJAX, OOIIEeN CTpaTeruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM MW TE€MaM MPOrpaMMbl IO XHMHUH, ONPEIENAET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0CcOOEHHOCTEW OOydaroluxcs, OIpenesieT BO3MOXKHOCTH MpeAMeTa IS
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Y4e€OHO-TIO3HABATEIBHON JEATENBHOCTH OOYyYaroulerocss Mo OCBOCHHIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud U 00 SBOJIIOLMU BEHIECTB B MPUPOAE, O MYTSAX PEIICHUS TI00aTbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3alliil  BO3MOXKHOCTEM  JJIi  CaMOpPa3BUTHUS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYIHOU TPAMOTHOCTH OOYJarOIINXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMAM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro  mpeaMeTa, KOTOPbIM  SBISIETCA  MEIaroru4ecku
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TOHATHUN XUMUH, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepaHHUsl MPOTpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUI 0 XUMHYECKOU
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN
Pa3HOTr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MIPEJCTABJICHUS] O XMMHUYECKON COCTABJISIONICH HAyYHOW KapTUHBI MHpPA B JIOTHUKE
e€ CHCTEeMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAHUIO H
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee H3YYCHHBIX YUEOHBIX NpeaMeToB: «OKpYXaIIMHUd MHUDY,
«buomnorus. 5—7 knaccel» u «dusnka. 7 Kaaccey.

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (POPMUPOBAHMM CUCTEMBI XUMUYECKHUX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PEaKIui, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipn mM3ydyeHHN XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs BaKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIOITUX TPHOOPETEHHUIO 00 yJarOITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH M OLICHUBATH SIBJICHUS
OKPYKaIOI[ETO0 MHUpPA, WCIONB3YSl 3HAHWUS U OIBIT, MOJyYEHHBIC MPH H3yUCHHUH
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS [EHHOCTH XUMHUYECKMX 3HAHUW [JIs1 BBIPAOOTKH HSKOJIOTHMUYECKU
1e1ecO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JACSITENBHOCTH B IENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHHID Ha OCHOBE YCBOEGHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

9 KNIACC

BemecTBo 1 XMMUYECKas peakuus

ITepuoauueckuii 3akoH. [lepuoguueckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd U HX
COCIMHEHUN B COOTBETCTBHU C IIOJOXKEHUEM »JJIeMEeHTOB B Ilepuommueckou
CHUCTEME U CTPOECHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUIBl XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PEmETOK, 3aBUCMMOCTD CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKU U
BUJ1a XUMHUYECKOU CBS3H.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIECTB, OTHOCAIIMXCA K pPa3IM4YHbIM KJacCcaM HEOPraHWYECKUX
COCIMHEHUI, TEHETUYECKas CBSI3b HEOPTAHMYECKHUX BEILIECTB.

Knaccudukarus XuMA4eCKHX PEakiid Mo Pa3IuIHBIM MpU3HAKaM (10 YHCITY
U COCTaBy YYaCTBYIOIIMX B pPEaKlHUHU BEHIECTB, MO TEIIOBoMYy 3(dexTy, 1o
U3MEHEHUIO CTETICHEW OKUCICHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Yy4aCTHIO KaTajau3aTopa). DK30- U dHAOTEPMHUYECKUE PEAKIUU, TEPMOXUMHUYECKUE
YPaBHEHUS.

[lonsitue o ckopoctn xumudeckol peakuuu. Ilonarue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusix. [[oHATHEe O TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [lonstue o kartanuse. [loHaTHE 0 XMMHUUECKOM paBHOBEeCHU. DAKTOPBI,
BIUSIONIME HA CKOPOCTh XHMHUYECKOW PEAKIUM M TOJIOKEHUE XUMHYECKOIO
pPaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTENNbHBIE  PEAKIMU,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEBHO-BOCCTAHOBUTEILHOU pEaKkuuH. CocraBnenue YpPaBHEHUU
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHMM €  UCIIOJB30BAaHUEM  METOAA
AIIEKTPOHHOTr O OaliaHca.

Teopust 3IEKTPOIUTHUECKON UCCOUUALNN. DIEKTPOIHUTHI U HEITEKTPOIUTHIL.
Kartnonsl, annonsl. MexaHn3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMuueckon csizu. CreneHs aucconuanuu. CUabHbIE U c1a0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHCIIOT,
OCHOBAaHMM W cCcOJell B CBeTE MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconuanu. KauecTBeHHbIEC peakliuy Ha UOHBI. [IoHATHE O THAPOIH3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa M aimMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakuuu



OT BO3JICUCTBUSI PA3JIMYHBIX (HAKTOPOB, MCCIACAOBAHUE DIECKTPOIMPOBOJHOCTH
pacTBOpOB BEILECTB, MpoOLECcCa JUCCOLMALMM KHUCIOT, IIEI0Yed U CcoJieh
(BO3MOKHO  HCIIOJIb30BaHWE BHUAECO MAaTEpUajoB), TMPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  NPOTEKAaHUS  PEeaKIuil  HMOHHOro  OoOMeHa
(oOpa3oBaHue oOcajaka, BBIJIEICHUE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peaKUui
(ropeHue, peakiu pasjokKEHUs, COCAUHEHMsI), PAcllO3HABaHHUE HEOPraHM4EeCKHX
BEUIECTB C TIOMOIIbIO KAUYEeCTBEHHBIX pEaKUWid Ha HWOHBL, pEIICHHE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl n X coeIMHEHUSsI

OOmrast xapaktepucTtuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (PU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMMHUYECKHME CBOWCTBAa Ha MpUMEpe  XJIopa
(B3aUMOJEICTBUE C MeETaUIaMH, HEMETaUIaMH, IIeJo4yaMu). XJIOPOBOJIOPOA.
ConsiHast KUCIOTa, XMMUYECKUE CBOICTBA, MOJIydeHHE, NpuMeHeHue. JleilcTBue
XJIOpa U XJIOPOBOAOPOJIA HAa OpPraHM3M 4YeNOBEeKa. BaxkHelmue XIJIOpUAbl U UX
HaxXO0XJEHUE B IPUPOJIE.

O6mas xapaktepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakKTepHble cTeneHu OKucieHus. CTpoeHne W (U3NYECKHe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJIOTPOITHbIE MOIU(DUKALIMYA KUCIOPOAA
U cepbl. XuMHUYeckue cBoicTBa cepbl. CepoBOAOpON, CTpOeHUE, (PU3nYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
Cepnast xucimorta, (Qu3myeckue W XUMHYECKHE CBOMCTBa (00mme Kak
IpelCTaBUTENsl Kjlacca KUCIOT U creudduueckue). XUMHUYECKUE PpEeaKivH,
JeXalle B OCHOBE MPOMBIIICHHOIO CIoco0a MOJIyY€HUS CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoi Kucaotbl. Coiu CEpHOM KUCIOThI, KAYECTBEHHAs PEaKIUs Ha
cynabdar-uoH. Haxoxnenue cepsl U €€ coeAUHEHUH B mpupoge. XUMHYECKOe
3arpsiI3HEHUE OKPYJKAIOIIEW Cpelbl COECIMHEHUSIMU CEpbl (KUCIIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPeOTBPALLCHHUS.

OOmas xapaktepuctuka 31aeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHBbIE CTETEHH OKUCIIEHUA. A30T, pacnpoCTpaHEHUE B MPHUPOJIE,
(¢usnueckre U xuMu4ueckre cporictBa. KpyroBopot azora B mpupojae. AMMHUAK, €ro
(u3nUecKre U XMMUYECKHUE CBOMCTBA, MONyYeHue U npuMenenue. Colm aMMOHHS,
uX (pU3MUecKre U XUMUYECKUEe CBOMCTBA, pruMeHeHne. KauecTBeHHast peakuus Ha
MOHBl aMMOHMS. A30THasl KHUCIIOTa, €€ MOJydyeHue, PU3NYeCKUe U XUMHYECKUE
cBoiicTBa (0OIMEe Kak TMPEACTAaBUTENs Kiacca KHUCIOT W  crnenududecKue).
Hcnonpb3oBaHue HUTPATOB U COJIEH AaMMOHMS B KayeCTBE MHUHEPAIbHBIX
ynoOpeHui. XuMHUECKOE 3arpsi3HEHNE OKPYXKAIOIIEH Cpelibl COeTUHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKIW, 3arpsS3HEHHE BO3MyXa, MOYBBI W BOmOEMOB). Docdop,



aloTponHeie Moaudukanuu Qocdopa, puzmyeckue M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciora, Pu3nIecKue U XUMHUIECKHUE CBOMCTRA,
nonyuyenue. Mcnonb3zoBanue (hocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHU.

O6mas xapaktepuctuka 35eMeHTOB IVA-rpynmbel. OcCoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHW  OKHUCJICHHS.  YTJEpOa,  aUIOTPOITHBIC
MOIU(PUKALIUKA, PACHPOCTpAHEHHWE B TMpUPOAE, (GU3NUYECKHE U XUMHYECKUE
cBoiictBa. Ancop6Oiusi. KpyroBopor yriepona B nipupojge. OKCUIbl yriiepona, ux
dusnueckue W XWMHUYECKHE CBOKMCTBa, JCHCTBME HA KHBBIC OPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHE. JKOJOTHYECKUE MPOOJIEeMBbl, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1100adbHOrO TMOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
s dexT. YronpHas KUCIOTa U €€ CONU, UX (PU3NIECKUE U XUMUYECKHUE CBOICTBA,
nmoiiyueHne W npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, ININLIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YIIEBOAOPOIOB (yrojib, NPUPOJIHBIA Tra3, HePTb),
IPOAYKThl MX MepepaboTku (OEH3UH), UX POJib B OBITY U IMPOMBIILIICHHOCTH.
[TorsiTHe 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: KUpaX, OelkaxX, YyriIeBoaax — H UX
poIM B JKM3HM 4ellOBeKa. MarepuanbHOe €IWHCTBO OPraHUYeCKHX |
HEOPTaHWMYECKUX COCTUHEHUH.

KpemHunii, ero d¢usnueckue W XUMHYECKHE CBOICTBA, TOJIy4YeHUE U
npumeHeHue. CoenuHeHus KpeMmHHs B mpupoge. OOmue mnpencraBieHus 00
okcuse kpeMuus (IV) u kpemuueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHUE B
OBITYy, B TIPOMBIIICHHOCTH. BakHeililne cTpouTenbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, Xkeyne300eToH. [IpobaeMbl 0e30mMacHOro MCMHOIB30BAHUS
CTPOUTENHHBIX MATEPUATIOB B TTIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3lloB HEOPraHWYECKUX BEILECTB, CBOMCTB COJSTHON KHCIIOTHI,
MPOBE/ICHNE KaUYeCTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOIIIOACHUE MPU3HAKOB
UX TPOTEKaHHUs, OMBITHI, OTpaxaroue (puanyeckne U XUMUYECKHUE CBOWCTBA
TaJIOTCHOB M WX COCIUWHEHWU (BO3MOYKHO HCIIOJb30BAHUE BHUICOMATECPHAIIOB),
O3HAKOMJICHHE ¢ o0pa3lamyd XJOpUAOB (TAJOT€HUIOB), O3HAKOMJICHUE C
oOpaslaMu  ceppl M €€  COCQUHEHUSAMH  (BO3MOXKHO  HMCIOJB30BaHHE
BUJIEOMATEpUAJIOB), HAOIOJICHHUE Tpollecca OOyTJIMBaHUs caxapa Mo JeHCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOM  KHUCIIOTBI, M3YYEHHE XUMHUUYECKUX CBOWCTB
pa30aBIECHHON CEPHOM KUCIIOTHI, MPOBEACHUE KaYE€CTBEHHON peakluuu Ha CyibQar-
WOH W HaOJIOJICHUE TpU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PH3UYCCKUMH
cBoiicTBaMu azora, (ochopa M WX COCAMHEHHH (BO3MOXXHO MCIOJIH30BAHHE



BUJICOMAaTEpPHAJIOB), 0Opa3liaMu a30THBIX U (POoCcPOpHBIX yIO0OpEHUH, MOIydCHHE,
coOupaHue, pacro3HaBaHWE U M3YUYCHHE CBOWCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX peaklnil Ha MOH aMMOHUS U ¢ochaT-uOH U U3YyUCHHUE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJAECUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMHOJIb30BaHUE BUJICOMATEPHUAJIOB), W3y4CHUE MoJIeIiei
KpUCTAUTMYECKUX PEIIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJCOpPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YITIEM H
YCTPOUCTBOM MPOTHBOrasa, MojydeHue, CoOOupaHue, pacriosdHaBaHUE U U3YUYCHHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MpOBEJEeHNE KAYECTBEHHBIX PEaKlnii Ha KapOoHAT U
CUJIMKAaT-UOHbl M W3YYCHHE IIPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMJIEHHE C
NPOAYKIHMEN CUIIMKATHOW MPOMBIIUIEHHOCTH, PENICHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHenmre HeMETaIJIbl U KX COCAUHEHUSY.

MeTaibl 1 MX COeTUHEHUS

OO6mras xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux mnosnoxeHus B llepuoamueckor cucTemMe XuMHUYECKHX dieMmeHTtoB J[. H.
MenneneeBa u ctpoeHus atomoB. CTpoeHHEe MeTaioB. MeTramnueckas CBSI3b U
METAUUIMYECKAsT ~ KPUCTAUIMYECKAass  pEmIETKa.  DNEKTPOXUMHYECKUUA  Psif
HampspDKeHU MetauioB. dusnueckne U XUMHUYECKUE CBOMCTBa MeTauioB. O0Iue
CcrocoObl ToJIydeHuss MeTawioB. [loHATHE O KOppO3WHM METAJIOB, OCHOBHBIC
CrocoObl 3ammThl UX OT Koppo3uu. CriaBbl (CTajgb, YyTyH, JIOPATIOMHHHH,
OpoH3a) U X MPUMEHEHUE B ObITY U MPOMBIIIIIEHHOCTH.

[Ilenounble MeTaiIbl: MOJIOKEHHUE B [leprogudeckor cucTEME XUMHUYECKUX
sanementoB JI. M. MeHpaeneeBa, CTpOEHHME WX aTOMOB, HAaXOXJICHUE B MPHUPOJE.
du3nYecKue U XUMHUECKHE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKCUIbI U
TUJIPOKCUABI HATpusd MW Kanus. IIpuMeHeHue WIEJOYHBIX METAIOB M HUX
COEeIUHEHUMN.

[[lenoyHO3eMeNbHBIE META/UIBI MArHUM W KajJdblMK: IIOJIOKEHUE B
Ilepnonnueckon cucremMe xumuudeckux dyeMeHToB [[. 1. Menneneesa, ctpoenune
WX aTOMOB, HaXOXJICHUE B pupoae. PU3NYECKUe U XUMUYECKHUE CBOMCTBA MarHus
U Kanbuus. Baxuelne coeluHEHUs Kanblus (OKCHZ, TUIPOKCHUI, COJIN).
JKECTKOCTB BOABI M CIOCOOKI €€ yCTpaHECHUS.

AJTFOMUHUI: TTOJI0)KeHUE B [leproanyueckoi cucTeMe XUMUYECKHUX AJIEMEHTOB
JI. 1. MenneneeBa, CTpOeHHE aroMma, HaxoxkzacHue B mnpupone. dusnueckue u
XUMHUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEepHBIC CBOWCTBA OKCHAA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XUMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa, cTpoeHHe aroMa, HaxoxacHue B mpupone. dusnueckue u
XUMUYECKHEe CBOMCTBa xele3a. OKcuabl, TUIpOoKCUabl U comu xenesa (1) u xenesza
(1), ux coctaB, CBOMCTBA U MOTyYEHHE.



Xumuueckuii IKCnRepuMeHm:

O3HAaKOMJICHHE C 00pa3llaMd METAUIOB W CIUIABOB, HUX (HU3UUYECCKUMH
CBOMCTBaMH, M3Yy4Y€HHE PE3YJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTECH B3aMMOCHCTBHUS OKCHJIA
KaJIbIIUSL W HATpusi C BOJOM (BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPUATIOB),
VCCIICIOBAHUE CBOWCTB >KECTKOM BOJBI, MIPOIIECCA TOPECHUS JKEJIE3a B KHUCIIOPOJIE
(BO3MOXKHO  HCIIOJIb30BAaHUE  BHICOMATEPHAIOB), IPU3HAKOB  IPOTECKAHUS
KAuE€CTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllUsl, aIIOMUHUS, IIMHKA, JKeJe3a
(1) u xenesza (1), mean (1), HaGMOACHME U OMKMCAHUE MPOIECCOB OKPAITHBAHHS
JJaMEHU WOHAaMU HaTpusl, Kalusg U Kaiblusig (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEHIEHUE KCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «Baxueliume
METAJIbI U UX COCIUHECHUSD.

XuMHUSA U OKpPY:KaOUIas cpeaa

BemectBa u Marepualibl B NOBCEIHEBHOM »XHU3HU YEJIOBEKA. beszomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. IlepBas momolns mnpu
XUMUUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHUE OKpYKaloliel cpenbl (MpeaesbHas JO0MyCcThUMast
KOHIIeHTpaius BeiecTs, aanee — [1JIK). Pons xumuu B perieHuu 3K0JI0rHYeCKuX
pooJIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB MaTepuajgoB (CTEKJIO, CILIaBbl METAUIOB, IOJMMEPHBIC
MaTrepuasbl).

Mexcnpeomemnoie céasu

Peanuzanus MeXNOpeIMETHBIX CBA3€M MpU M3YYEHUHU XUMHUHM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIONb30BaHME KaK OOIIMUX eCTeCTBEHHO-HAYYHBIX
MOHSATHUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTr' 0 1IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAay4YHBIM (PaKT, TMIoTe3a, 3aKOH,
TEOpHUs, aHaliW3, CHUHTE3, KiIaccu(UKaIus, TMEePUOJUIHOCTh, HaOI0IeHN e,
JKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHHUE, MOJEIb, SBJICHUE, NAPHUKOBBIN
a3 dexT, TEXHONOT S, MaTepUaIbI.

®dusuka: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIbl, PaJUOaKTUBHOCTh, MOJEKYJA, JJICKTPUUECKUM 3apsj, MPOBOJHUKH,
MOJIYTPOBOAHUKH, JTUAJIEKTPUKHU, (POTOAIEMEHT, BEIIECTBO, TeENo, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIUIMUECKAS
peméTka, criaBbl, (U3UYECKUE BEIMYUHBI, €AUHUIIBI U3MEPEHHS, KOCMHUECKOE
MIPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COTHIIE.



buonorust: ¢orocunres, neixanue, Ouocdepa, dKOCUCTEMa, MUHEpPAIbHBIC
ya00peHHsI, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTBI, MUTATEIIbHbIE BEILIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHBIE MOPOJBI,
N0JIE3HBIE UCKONAEMbI€, TOIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ¢ OOYYCHHS XMMHUHM B E€IUHCTBE Y4YEOHOW U
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIUATIU3AIUN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBAaTEILCKOM, TBOPYECKOW W JAPYTUX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B MpPOLECCE HATOW Y4EOHOU [EeATeNIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE TMPEIACTABICHUS O BEIIECTBE U XUMHUYECKOW DPEAKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOM, O POIU XMMHH B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITENIbHOM paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHOMN



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBJICHHOCTH W YPOBHS OOydYCHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOM IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCHOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMSI, TOHUMAaHUE IICHHOCTH 37J0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPONKAIOMINX 3/IOPOBHIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTed UX pElIeHHs MOCPEICTBOM METOJ0B XUMUH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TMOHATUSA (3aKOH, TeOopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAyYHOU KapTHHE MUpA, U YHUBEpCalbHbIC yueOHbIC NEHCTBUS (I103HABATEIbHEIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeMCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSATHUS JIJIs1 OOBSICHEHUS OTJIETBLHBIX (PAKTOB U SIBJICHUM, BIOUpPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BEIBOJBI U 3aKJIIOYEHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CHUMBOJI JJIEMEHTA), XUMHUYecKas QopMysia U YypaBHEHHUE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIC/ICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i (hOPMUPOBAHUS THUIMOTE3bI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

MpUOOpETEHHE OIbITa [0 IJIAHUPOBAHUIO, OPraHU3AlMU W IPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MPOJIETTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypchl MHTepHEeTa), KPUTUUECKH OIEHHWBATh MPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TIO3HABATEIBHBIX 3a/1a4 OMpPEICIIEHHOTO TUIIA, IPHOOPETEHNE OIbITAa B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUTIOCTPUPOBATh peIlllaeMble 3aJaud HECIOKHBIMM CXeMaMH, AUarpaMMaMu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO34WCTBA W TPAHCIOPTa Ha COCTOSIHHE OKPYXKAloUlel NpUpOIHON
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUSA  TPEACTABIATh  TONYYCHHBIE  pE3yNbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEUCTBUHM, ONpeleJeHHEe KPUTEPUEB IO OLIEHKE KayecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BEIOMpaTh Haubomee 3(h(PeKTUBHBIE CIOCOOBI pelIeHUs] Y4eOHbIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTy4EHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOW (QenepanbHOM paboueil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATEIbHOCTH IO  TOJYYEHHWIO HOBOTO  3HAHUS, €ro  HMHTEPHpPETALNH,
peoOpa30oBaHUIO U TPUMEHEHUIO B PA3JIMUYHBIX YUCOHBIX U HOBBIX CUTYaIIHUsX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YUaAIOIINUXCS YMEHUI:

e PACKpBbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX IOHSTHH: aToOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECHh
(omHOpONIHAS U HEOAHOPOJIHASA), BAJICHTHOCTb, OTHOCUTENbHASL ATOMHAsI U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHWE, COJIb, 3JIEKTPOOTPULATEIBLHOCTb, CTEIICHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aTOMa, OJJIGKTPOHHBIM CJOW aToMa, aTOMHas OpOUTaNlb, PaJNyC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBf3b, MOH, KaTHOH, aHMOH, PacTBOpP, MAcCOBas JOJIsI BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WIUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XHMHYECKUX TOHSITHH U
MPUMEHSITh 3TU MOHATHS MIPU ONMCAHUU BELIECTB U MX MPEBPALCHUI;

¢ ICTIOJIH30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJIsl COCTaBIeHUs (hOpMYJ BEILIECTB
Y YPaBHEHUU XMMUYECKUX PEAKIIUN;

* OIIPEJICIISITh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApPHBIX COCAMHEHUSX,
CTENEHb  OKHUCIEHUS  JJEMEHTOB B  OWHApHBIX  COCJAUHEHMUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

epackpeiBaTh cMbIca llepuogmueckoro 3akona JI. M. MeHnneneesa:
JEMOHCTPUPOBaTh TNOHUMAHHE MEPUOAUYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJSIDHOTO YYEHHs, 3aKOHa ABOraapo;

e ONUCHIBAThL M XapakTepu3oBaTh TaOIUuHyro Qopmy Ilepuoamueckoii
CUCTEMBl XUMHUYECKHUX DJJEMEHTOB: pa3inyarb IMOHATHUS «TJaBHas
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MeHnpneneeBa» C YHCIOBBIMU XAPAKTEPUCTUKAMHM CTPOEHUS AaTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U pacrpeesieHne UX MO0 SJIEKTPOHHBIM CIIOSIM);

e KIIACCU(UITMPOBATh XUMHUYECKHE JJIEMEHTBI, HEOPTraHHYECKHE BEIIECTBa,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO TEMIOBOMY 3D (PEKTy);

e XapaKTepHU30BaTh (OMUCHIBaTh) OOIME XWMHUYECKHE CBOMCTBA BEIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

* [[POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TPOTCKAHUS XWMUYECKUX TMPEBPAIICHUN B
Pa3IMYHBIX YCIOBUSIX;

e BBIYUCIISITh OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XMUMHYECKOTO »3JeMeHTa Mo (opMmyrne CoeIuHeHHs,
MAacCOBYIO JIOJIF0O BEIIECTBA B PacTBOpPE, MPOBOAUTH pPAacUETHl IO
YPaBHEHUIO XMMUYECKON peaKilnu;

* IPUMEHITh OCHOBHBIE OIEPALIMH MBICIUTEIBHON ACSITEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE MPUYMHHO--CJICICTBEHHBIX CBSI3€M — JIJISI M3YYEHHUS CBOMCTB
BEIIECTB M XUMHUYECKHUX pEaKIUi, EeCTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

e CJICIOBATH MPABUJIAM TIOJB30BAHMSI XUMHUUECKON TOCYJI0M U J1a00paTOpHBIM
0o0Opy/IOBaHHEM, a TaKXKe TNpaBWIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKUUSMH T1I0 BBIIOJHEHUIO J1a00OpaTOPHBIX
XUMUYECKUX OMBITOB M0 TONYYCHUI0O W COOMpAHUI0 Ta3000pa3HBIX
BeUIECTB (BOJOpPOAA U KHUCIOPOZAA), NPUTOTOBIIEHUIO PACTBOPOB C
ONPENEIEHHON MACCOBOM JT0JIEWM PAaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHUE IKCIIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB
HIeJIoYe U KHUCJIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTaneus,
METHJIOPAHXK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00 YJAIOIINXCS YMEHUM:

e PaCKpBIBaTh CMBIC OCHOBHBIX XHMHYECKUX TMOHSATHH: XHUMHUYCCKUN
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peakiuu, MOJib, MOJSAPHBIA  O0BEM,  pPacTBOpP,  AIEKTPOJUTHI,
HEDJIEKTPOJUTHI, DAJICKTPOIUTHYECKAs] TUCCOIUAINS, PEAKIIMH HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(pOTEpPHOCTh, XUMHUECKas CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

e WIUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHSATHU U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;

¢ ICTIOJTH30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJISi COCTaBIeHUs (hOpMYJT BEIECTB
Y YPaBHEHUN XMMUYECKUX PEaKIUK;

e OTIPEACIISTh BAJICHTHOCTh U CTENEHb OKHUCIICHHS XMMHYECKUX DJIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PAacTBOPaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTALIMYECKON
PEIETKU KOHKPETHOI' O BEILIECTBA;

epackpeiBath cMbIchH [lepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «raBHas nonarpynmna (A-rpynma)» U «mnododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjpa, OOIIee YHCIO JJIEKTPOHOB H
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

e KJTACCU(DHITMPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPTraHWYECKHE BEICCTRA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U CHenuUUecKue XUMUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, IOJATBEPXKIasi OMMCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

e COCTaBJIITh YPABHEHUS JICKTPOTUTHYECKON TUCCOLMAIIMN KUCIIOT, HIeIouen
U COJIEH, MOJHBIC U COKPAIIEHHBIC YPABHEHUs pEaKI[uii HOHHOTO 0OOMEHa,



YpaBHEHUS peaKIui, MOJITBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB,;

e PaCKpBIBaTh  CYIIHOCTh  OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;

« IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAaHHMS XHMHYCCKUX TIPEBPAIICHUNH B Pa3IMYHBIX
YCIIOBUSIX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEITICCTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opMmyrne CoeIuHEHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOpPE, TPOBOIUTH PACUETHI 10
YpaBHEHUIO XUMUYECKON PEaKINU;

e COOJTIO/IaTh TIPAaBHJIA TIOJIB30BAHUSI XUMUYECKON MOCYAON M J1a00paTOpPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUUA C MHCTPYKIHUSIMHU TI0 BBIMOJHCHHUIO JTAOOPATOPHBIX
XUMUYECKUX ONBITOB IO TMOJYYCHHI0O M COOHUpPAHUIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa M YTJIEKHUCIIOTO Ta3a);

« IPOBOJIUTH PEAKITUH, MTOATBEPKIAIONTNE KAYECTBEHHBI COCTaB PAa3IMYHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, TUIPOKCHII-MOHBI, KATUOHBI
aMMOHHMSI M HMOHBI HM3YyYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIC OIEpAIlMd MBICIIUTEIILHON JICITCIPHOCTH — aHAIHU3 U
CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3aIlii0,  BBHISBICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUi, EeCTECTBCHHO-HAyYHbIE METO/Abl TO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

9 KUIIACC
KounuecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbIe
Ne i/m P Kourposabhubie | TIpakrudyeckue (uubp )
NMPOrPaMMBbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenmecTBO M XuMHYeCKHe PeaKIMH
11 [ToBTOpEHUE U yriyOiieHue 3HAaHU I 5 1 bu6motexa [IOK
' OCHOBHBIX pa3JIeoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmmorexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS T CCOLIMAIUS. 8 1 1 bubmmorexa [{OK
' XUMHYECKHE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTa/lJIbl M HX COeTUHEHUS
21 OO01mas XxapakTepUCTUKa XMMHYECKUX 4 1 bu6moreka [IOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.2 BJIGHI\;IICHTO]S VIAI-)r miel. Cepa u eé 6 bubmiorexa LIOK
' Py - ~eP https://m.edsoo.ru/7f41a636
COCJTMHECHUS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO0m1ast XxapaKTepuCTUKAa XUMUYECKIX
24 aneMedToB |VA-rpynnel. Yriepon u 8 1 2 bubmotexa HOK
' ) PYIIIEL P https://m.eds00.ru/7f41a636
KPEMHUI U UX COSTUHCHUS



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

Uroro no pazneny 25
Paznea 3. MeTaJsIBI M X COCIUHECHUS
bub6mmoreka [JOK
3.1 7| 4
Obmme CBOHCTEA METAILIOR https://m.edsoo.ru/7f41a636
bu6moreka [JOK
3.2 B 7| 16
aKHEHIINe METAIUILI U UX COSIUHEHUS https://m.edsoo.ru/7f41a636
Htoro no pazgeny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Pe3epBHOE BpeMst 3 bubmiorexa TIIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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

HHOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC
KosnuecTrBo 4yacoB
JIEKTPOHHBIE
Jara Jlata
e Tema ypoka Kontpon | IlpakTuy —— nudposbie
n/n P Bcero | bHbIE ecKue y $akTn | gpazopareanubie
paboThI padoThI decKast | pecypenl
[Tepuonnueckuii 3aKoH.

1 [Tepuonnyeckas cucrema 1 03.09 bu6moteka [IOK
XUMHYECKUX deMeHToB /1. W. ' https://m.edsoo.ru/00adb59e
Menpeineesa
3aKOHOMEpPHOCTH B H3MEHEHUH

2 CBOMCTB XMMHUUYECKUX AJIEMEHTOB 1 05.09 bubmmorexa [IOK

) ' https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccuduxarus n HoMeHKIaTypa 1 10.09 bu6morexa [IOK
HEOPTraHUYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Buabl XuMH4eCcKOI CBS3U U THUIIBI 1 12.09 bu6moreka [JOK
KPUCTAJUINYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTponbsHas padora Nel mo Teme
«IloBTOpeHue u yriaydnenue

5 op Y 1 1 17.09
3HAaHUI OCHOBHBIX pa3JeyIoB Kypca
8 Kiacca»

6 Krnaccuukanus xumudaeckux 1 19.09 bubmmorexa [IOK
PEaKIUi 1O PAa3IMYHBIM TPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUUYECKOU Bu6 OK

OTeKa
7 peakuuu. [ToHsATHE O TOMOT€HHBIX U 1 24.09 HOIHOT 1

IreTCpOrcHHLIX PCAKIHAX

https://m.edsoo.ru/00adbe9a
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[ToHsiTHE O XUMUYECKOM
paBHOBecuU. DaKTOPHI, BIUSIOIINEC

8 Ha CKOPOCTh XMMUYECKON peakiuu 26.09 Bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c
Y TIOJIOKEHHE XUMHUYIECKOT O
paBHOBECHS
9 OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC 01.10 bu6moreka [JOK
peaKIuu https://m.edsoo.ru/00adcade
Teopus 31eKTPOIUTUIECKON
10 nuccoranuu. CUIbHBIE U CIIa0bIe 03.10 bubmorexa LHOK
https://m.edsoo.ru/00adcd68
AJEKTPOIUTHI
N bu6moreka [JOK
11 Honmere ypapieiits peaiiit 08.10 https://m.edso0o.ru/00add448
XUMHUUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE MPEACTABICHUM 10.10 bubmorexa [{OK
00 2JIEKTPOTUTUYECK O https://m.edsoo.ru/00add5d8
JUCCOLMAIT
XUMHUYECKHE CBOWCTBA COJIEH B BuGmorexa [[OK
13 cBeTe HpeHCTaBHeHI:m 06 1>.10 https://m.edsoo.ru/00add8b2
AMEKTPOIUTHIECKOM TUCCOITUAIINH
. bu6mmoreka [JOK
14 ITonsTre o ruaponuse coyen 17.10 https://m.edsoo.ru/00addoda
15 O0o001IeHrEe U CUCTeMaTH3aIUs 210 bubmmoreka [{OK
3HaHUI https://m.edsoo.ru/00addd12
[TpakTnueckas padora Ne 1.
16 «PernieHne 3KCnepuMeHTaIbHbBIX 24.10 bubmorexa [IOK
https://m.edsoo.ru/00addbfa
3a1a9»
17 Kontponpenas pabora Ne2 mo teme 05.11 bu6mmoteka [IOK

«INEKTpOoIUTHYECKast

https://m.edsoo.ru/00addecQ
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AUccoLranusg. XUMUYECKUE
peaKkiiu B pacTBOpax»

OO61mas xapaKTepUCTUKa rajlor eHOB.

bu6moreka [JOK

18 XuMHUYeCKHe CBOMCTBA Ha IIPHUMEPE 07.11
pHMEp https://m.edsoo.ru/00addfe2
xJopa
XnopoBogopox. ConsiHas KHCI0Ta,
19 XI/IMII/)IHGCKI/IS CBOMCTBA, IIOIYYCHUE 12.11 bubmiorexa IOK
> HOTYH ’ ' https://m.edso0.ru/00ade104
IPUMEHECHUE
[Tpaktuyeckas pabora Ne 2 o Teme
20 «ITonyuyeHue COIAHON KHCIOThI 14.11 bubmorexa HOK
y L ’ ' https://m.edsoo.ru/00ade348
U3y4yeHHE e€ CBOMCTBY
Brraucnenus mo ypaBHEHHSIM
21 XUMHUYECKHUX PEAKIUI, €CIIU OOUH 19.11 bubmorexa LHOK
P ’ ' https://m.edso0.ru/00ade488
W3 PEareHToB JaH B U30BITKE
OO01as xapakTepUCTHKa 3JIEMEHTOB bubmumoreka [IOK

22 21.11
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ATnoTpornHbie MOAU(PUKAIINH CEPHI.

23 Haxoxnenue cepol u eé 26.11 bubmmoreka [JOK
COENIMHEHHH B IIPUPOJIE. ' https://m.edso00.ru/00ade64a
XHUMHUYECKHE CBOKCTBA CEPBI
CepoBO0pO/I, CTPOCHUE,

24 q)HI;I/I‘IeCKI/II)C u XI/I]I;\)/II/I‘ICCKI/IC 28.11 bubmorexa [IOK

. ' https://m.edso0.ru/00ade802
CBOICTBa
Oxkcunebl cepsl. CepHas KHCIIOTA,
25 du3nyeckre U XUMHUYECKHE 03.12 Bu6mmorexa [IOK
. ' https://m.edso0.ru/00adea28
CBOWCTBA, IPUMCHCHUE
26 XUMHUYECKHUE PEaKIINH, JIKAIIUE B 05.12 but6mmoreka [JOK

OCHOBE TPOMBIIIUIEHHOTO CIIoco0a

https://m.edsoo.ru/00adec8a
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IIOJIYYEHHUSI CEPHOM KHUCIIOTBHI.
XUMHUUYECKOE 3arpsi3HEHNUE
OKpY’KaroIlen CpeJibl
COCIMHEHUSMU CEPBI

Briuncienune MmaccoBou 10U

bu6moreka [JOK

27 10.12
BBIXO/Ia IIPOJYKTa PEAKIIUN https://m.edsoo.ru/00adec8a
OO61as XxapakTepUCTUKa 3JIEMEHTOB
VA-rpynnsl. A3or,

28 acCIpOCTPaHEHHE B IIPHPOJIEC 12.12 bubmorexa [TOK
Pactipoctp PUPOAS, ' https://m.edsoo.ru/00adeea6
¢du3nyecKre U XUMHUYECKU e
CBOICTBA
AmMmuak, ero puandeckue u

29 XUMHUYECKUE CBOWCTBA, OIy4yEeHUE 17.12 bubmmorexa [JOK

> HOIY ' https://m.edso0.ru/00adf004
U TIPUMEHEHHE
[TpaxkTnueckas pabota Ne 3 mo Teme
30 «[Tonyuyenne ammuaxa, u3yueHue 19.12 Bu6mmorexa [IOK
- Y ' https://m.eds00.ru/00adf180
ero CBOWMCTB

31 A3OTHas KUCIOTa, €€ GU3NYECKue u 2412 bu6moreka [IOK
XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHNE HUTPATOB U COJIEH
aMMOHHS B Ka4eCTBE MUHEPAIbHBIX Bu6 10K

nOIOTeKa

32 o0peHuil. XuMuieckoe 26.12
yAOOP . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOICH CPeIbl
COE/IMHEHHSIMHU a30Ta
docdhop. Oxeug docdopa (V) u

33 (1)00((50 pHaSI KI/ICH((i))Ta (bQ)Ifm(qez:KHe u 09.01 bubmiorexa [JOK

P . ' https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, OIy4eHUE
bu6mmoteka [IOK
34 Hcnonb3oBanue dhochatos B 14.01 1

https://m.edsoo.ru/00adfc20
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KauyecTBE MUHEPAIbHBIX
ynoOpenuii. 3arpsizHeHne
MPUPOHON cpenbl pocharamu

VYrnepon, pacnpocTpaHeHue B

bu6mmoreka [JOK

35 npupoe, GpusndecKue u 16.01
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XUMHUUYECKHE CBOMCTBA
Oxkcuapl yriaepona, ux Gu3ndecKue
1 XUMHYECKHE CBOMCTBA. Bu6 LLOK
HOJIMOTEKA
36 DKOJIOrHYECKUE IIPOOIIEMEL, 21.01
P https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHUJIOM YyTJIepoja
(V)
bub6moreka [JOK
37 VrojbHasg KUCI0Ta U €€ COJIn 23.01
https://m.edso0.ru/00ae006¢
[TpakTuueckas pabota Ne 4 mo Teme
38 "TTosryueHue yriekuciaoro rasa. 28.01 bu6mmoreka [IOK
KauectBenHas peakius Ha ' https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[TepBoHavaNbEHBIE TOHSTHS 00
39 OpraHMYECKUX BEIIECTBAX KAaK O 30.01 bubmorexa HOK
p ' https://m.edso00.ru/00ae054e
COEIMHEHUSIX yIiepoja
bu6moreka I[IOK
40 Kpemuuii u ero coeqrHeHust 04.02
P A https://m.edso0.ru/00ae080a
ITpakTuyeckast pabora Ne 5.
Pemenue skxcriepuMeHTaIbHBIX bu6mmoreka [IOK
41 : 06.02
3a1a4 1o TeMe «Baxkueitme https://m.edso0.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUS
KonTponbHas padora Ne3 mo teme 5ub OK
42 «Baxkneilinme HeMeTaIIbl U UX 11.02 nbnmotexa I

COCOANHCHU

https://m.edsoo.ru/00ae0el8
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OO61as xapakTeprucTuka
XUMHYCCKUX DJICEMCHTOB —
MeTannoB. MeTamnmmyeckas CBSI3b U

but6moreka [JOK

43 13.02
MeTaJJIMYecKasi KpUCTAJUINY €CKasl https://m.edsoo.ru/00ae103e
pemiérka. dusznueckue cBONCTBA
METAJLIOB
XUMHYECKHE CBOMCTBA METAJIIIOB. Eu6 LIOK
NOJINOTEKA
44 DIIEKTPOXUMHUYECKUN DS 18.02
p . pAA https://m.edso0.ru/00ae1156
HaIpsHKSHUH METaIOB
O61mue crocoObl MOTy4eHUs
MertaiuioB. CryaBel. Brruncnenus
45 0 YPaBHEHUAM XUMHUYECKUX 20.02 bubmorexa LIOK
yp N ' https://m.edsoo.ru/00ae1156
pEaKIuid, eCIM OJJUH U3 PearcHTOB
COJIEPKUT MPUMECH
bubmumoreka [IOK
46 IToHaTre 0 KOPPO3UHU METAILIIOB 25.02
pp https://m.edso0.ru/00ae1278
bu6moreka [JOK
47 €JI0OYHBIE METAJUIBI 27.02
1 https://m.edsoo0.ru/00ael4b2
48 OKcHUIbl U TUAPOKCHUIBI HATPUS U 04.03 bubmmoreka [JOK
KaJHst ' https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMeNbHBIE METAIIIBI — 06.03 bu6moreka [JOK
KaJnbIUH ¥ MarHui ’ https://m.edso0.ru/00ae15e8
bu6moreka [JOK
50 Baxxueiime coequHeHUs KaabIus 11.03
A 1 https://m.edsoo0.ru/00ael5e8
O0001IeHNE U CUCTEMATU3ALU
51 o a 13.03
3HAHUN
JKECTKOCTL BOABI U CIIOCOORI €€ bu6 OK
57 )\ 18.03 nommoTteka 1]

YCTpaHECHHUSI

https://m.edso00.ru/00ae1886
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[TpaxkTueckas paborta Ne 6 mo Treme

. N but6mmoreka [JOK
53 "}KeCTKOCTb"BoI[H A METOIEI €6 20.03 https://m.e dsoIO_Fru 100261868
yCTpaHEHHS
. bubmmorexa [{OK
>4 Admomuiit 01.04 https://m.edso0.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUAA U 03.04 bu6moreka [IOK
TUAPOKCUAA https://m.edsoo.ru/00aelc64
but6moreka [JOK
5 AKeneso 08.04 https://m.eds00.ru/00ae1d86
57 OKcubl, THIPOKCUIBI U COJTH 10.04 bu6moreka IIOK
xenesa (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 060611;16HI/I€ Y CHCTEMaTH3aIUs 15.04
3HaHUI
[TpakTuueckas padorta Ne 7.
59 Pemenue sxcrepuMeHTaIbHbIX 17.04 bu6morexa [IOK
3a7a4 1o reMe «BakHenmme https://m.edso0.ru/00ae3de8
METaJTbl K X COCTMHCHUS
BeIaucieHus o ypaBHEHHIM
XHUMHYECKUX PEAKIUH, €CITU OJNH
50 W3 PEareHToB JiaH B U30BITKE UITH 2204 but6moreka [JOK
COJIEP)KUT MpUMecH. Brruncienus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BBIXO/Ia MPOIYKTa
peaxkiuu
61 060611;16HI/I€ Y CHCTEMaTH3aIUs 24.04
3HAHUH
KonTponbsHas padora Ned o teme
62 «Baxknelimye MeTauIbl B UX 29.04

COCANHCHU A
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63 BemecTBa u Mmatepuaisl B 1 06.05 bubmorexa [{OK
[IOBCEIHEBHOM KU3HU YEJI0BEKA https://m.edso0.ru/00ae3f50

64 XuUMHYECKOe 3arpsi3HeHNe 1 08.05 bu6moreka [IOK
OKpY>KaroIlen cpeibl https://m.edsoo.ru/00ae4270

65 Ponp xumun B perieHnn 1 13.05 bubmmorexa [{OK
HKOJIOTMYECKUX MPolIieM https://m.edsoo.ru/00ae4270

66 Pe3epBHblii ypok. O00011eHUE U 1 1505 bu6mmoteka [IOK
cUcTeEMAaTU3alus 3HaHUH https://m.edso0.ru/00ae0d0a

67 PesepBHblii ypok. O00011eHNE U 1 20.05 bubmuotexa IIOK
CHCTEeMaTu3alus 3HAaHUH https://m.edsoo.ru/00adb33c
PesepBHbiii ypok. O0o01eHue u bu6motexa [IOK

68 . 1 22.05
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch?2

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






