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[TOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa mo XMMHHM Ha ypOBHE OCHOBHOTO OOmIero oOpa3oBaHUsl COCTABIIEHA Ha
OCHOBE TpeOOBaHWN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEIbHOU
porpaMMbl OCHOBHOTO 0011ero oOpasoBanusi, npeactaBieHHbx B @I'OC 00O, a
Takke Ha OCHOBe (eaepanbHON pabouell mporpamMmbl BOCIUTAHUA U C YUYETOM
KOHIIETIIIMK TpenojaBaHusi y4eOHOro mnpeaMera «XuMHUsS» B 00pa3oBaTeIbHBIX
oprannszauusx Poccuiickon denepannn.

[Iporpamma 1o xuMuu Ja€T MpeACTaBICHUE O LENAX, 00Iel cTpaTeruu oOy4eHus,
BOCIIUTAHUSI W pPa3BUTHUs OOy4YalOIIMXCA CPEACTBAMH y4yeOHOTO TMIpeIMeTa,
yCTaHaBIMBAaET 00s3aTENIbHOE MPEIMETHOE  COepX aHHe, MpeaycCMaTpUBaeT
pacmpejieieHue ero Mo KjaccaM W CTPYKTypHpOBaHHE IO pas3ieliaM U TeMaMm
OporpaMMbl 1O XHMHH, OIpENeNseT KOJIWYECTBEHHBIE H  KaueCTBEHHBIC
XapaKTEPUCTUKU COJEPKAHUSA, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh HN3yUEHUs
XUMHHU C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKA y4eOHOTO
IpoLecca, BO3PACTHBIX OCOOEHHOCTEN OOy4aroluXxcs, ONpeAesieT BO3MOXKHOCTU
npeaMera Ui pealiM3aludyd  TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbLHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, a TAaKKe
TpeOoBaHUil K pe3yabTaTaM OOy4deHHs] XMMHUH Ha YPOBHE IIeJiel U3ydeHUs MpeaMeTa
M OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIbHOW JEATEIBbHOCTH OO0Yy4Yaromerocs Io
OCBOEHUIO yU4E€OHOIO COJIEP KAHUS.

3HaHWEe XUMHUHU  CIYy>KUT OCHOBOM It (POPMHUpPOBAHUSI  MHPOBO33PEHUS
oOy4aronierocs, €ro nNpeAcTaBiIeHU 0 MaTepPUATILHOM €UHCTBE MHUPA, BaXKHYIO POJIb
UTPaOT GOPMUPYEMbIC XUMHUEH TIPE/ICTABICHUS O B3aMMOIIPEBPAIICHUSIX SHEPTUH U
00 DHBOJIIOIMU BEHIECTB B NPHUPOJAE, O IYTAX PEIICHUS TJIOOANBHBIX MPoodIieM
YCTOWUYHMBOTO PAa3BUTHs YEJIOBEUYECTBA — CBIPHEBOW, DHEPIETUUYECKOM, MUILEBOM U
AKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHCHUS.

N3yuyeHnue xumun:

CIIOCOOCTBYET pealii3allii BO3MOXHOCTEM MJisi caMOpa3BUTUS U (OPMHUPOBAHUSA
KYJIbTYPBI IMYHOCTH, €€ 0011el U (yHKIIMOHATBFHOU TPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHWE MBINIICHUS W TBOPYECKUX CHOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB WX  CaMOCTOSITENIBHOW  y4yeOHOM  JEesTEIhHOCTH,
DKCIIEPUMEHTAILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHATILHOM IS TEIBHOCTH;



3HAKOMUT CO CIEUU(PUKON HAYYHOTO MBIILICHHUS, 3aKIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3rJIsiJa HA €JUHCTBO MPHUPOJIBI U YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM ATArlOM B
(hopMHUPOBaHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00y4YarOIIUXCs;

CIOCOOCTBYET (DOPMHUPOBAHMIO IIEHHOCTHOTO OTHOIICHUS K €CTCCTBEHHO-HAYYHBIM
3HAHHAM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJOTHYECKOE 00pa30BaHHE
00yJarommxcs.

JlanHbple HampaBlieHUss B OOyYEHHHM XUMHUH OOECIEeYUBAIOTCS  CHEIU(pUKON
colepKaHusi ~ y4eOHOro  mpeaMeTa,  KOTOpPbIM  SIBJISIETCS  IEaroruyecKu
aJanTUPOBAHHBIM OTpakeHHEM 0a30BOM HAyKW XMMHH Ha OMNpPEACTIEHHOM JTare e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs OpPHUEHTHPOBAH Ha
OCBOEHHE OOYYalOlUMHCS CHCTEMBbI MEpPBOHAYANBHBIX MOHATHN XWUMHH, OCHOB
HEOPraHMYEeCKOM XUMHM W  HEKOTOPBIX  OTACIBHBIX 3HAYUMBIX  IOHATHH
OPTraHUYECKON XUMHH.

CtpykTypa coAep)kaHHs MNpOrpaMMbl IO XHMHHM C(HOPMHpPOBaHa HAa OCHOBE
CUCTEMHOT0 mnojxoja k e€ wuzydeHuro. Coaep)kaHHe CKIIAJbIBAETCS M3 CHCTEMBI
MOHATUH O XMUMHYECKOM 3JIEMEHTE U BEILECTBE U CHUCTEMbI MOHATUH O XUMHUYECKOU
peakiuuu. OO0e 3TU  CHUCTEMbl CTPYKTYPHO OpraHHM30BaHbl MO MIPUHLUITY
IIOCJIEIOBATEIBHOIO PAa3BUTUS 3HAHWI HA OCHOBE TEOPETUYECKHUX IPEICTABIICHUN
Pa3HOIO ypOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
— Ilepuoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;
— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— MPEJCTaBIICHUIN 00 ANEKTPOJIUTUIECKON JUCCOIUALIMY BEIIECTB B paCTBOPAX.

TeopeTrnueckrue 3HaAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU ITOIYUYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCA IMOCIEAOBATEILHO OT OJHOTO YPOBHS K
JIPYromMy, BBITOJHSSA (PYHKIIUU OOBICHEHUSI U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS
Y BO3MOYKHOCTEHN MPAKTUYECKOT0 MPUMEHEHHUS M TIOJTYUYECHUS U3Y4a€MbIX BEIIECTB.

OcBoeHue nporpaMMbl MO0 XUMHUHU CIHOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XMMHUYECKOW COCTABIAIOLIEH HAay4YHOM KapTUHBI MHUpA B JIOTUKE €€ CHUCTEMHOWU
IIPUPOABI, LIEHHOCTHOI'O OTHOLIEHUs K HAy4YHOMY 3HAHHUIO U METOJIAaM II03HAHUS B
Hayke. MI3yueHne XuMuu poMCXOAUT C IIPUBIICYCHUEM 3HAHUM U3 PaHEE U3YYEHHBIX



y4eOHBIX npeaMeToB: «Okpysxatomuii Mmup», «buonorus. 5—7 knacce» u «dusuka. 7
KJIace».

[Ipy w3yyeHMH XMMHHU TPOUCXOIUT (HOPMHUPOBAHHE 3HAHUNW OCHOB XHMHUYECKOU
HayKM KakK OOJaCTM COBPEMEHHOI0 E€CTECTBO3HAHMS, MPAKTUYECKON AESITENbHOCTU
YeJl0BEeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYpHlL. 3ajgadya y4yeOHOIo
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XMMUUYECKUX 3HAHUM — Ba)KHEHUIINX
(bakToB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUU, TOCTYMHBIX 0000IIEeHU
MHPOBO33PEHYECKOT0 XapaKkTepa, si3blka HAyKH, B PUOOIIEHUH K HAYYHBIM METOJIaM
MO3HAHUS MPU U3YUYEHUU BEIIECTB U XMUMHUYECKHUX peakiuid, B (HOPMUPOBAHUU U
pa3BUTUU TMO3HABATEIBHBIX YMEHUN U WX MPUMEHEHUH B y4eOHO-II03HABATEIHHON U
y4eOHO-UCCIIEIOBATENbCKON  JIEATENbHOCTH, OCBOCHHMUM TIpaBMJI  0€30I1aCHOTO
oOpallieHus C BEIIECTBAMU B IOBCEIHEBHOM KU3HHU.

HpH HN3YyUYCHHUH XUMHHU Ha YPOBHC OCHOBHOI'O O6HICFO O6p330BaHI/I}I Ba’KHOC 3HAYCHUC
HpHO6peJII/I TaKHuC L CJIN, KaK:

—  (¢opMuUpOBaHUE  MHTEUICKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHS Ha CHUCTEMAaTHYECKOE MPUOOIIECHHE OOydJarolmuxcs K
CaMOCTOSITEJIbHOM TI03HABATEIBLHON JESITEIHPHOCTH, HAYYHBIM METOAaM TO3HaHMUS,
(hOpMUPYIONTUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XMMUU;

— obecredeHne yCIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHNIO 00YUYarOIUMHUCS OIbITa
pa3HOOOpa3HOW JEATEIBbHOCTH, TMO3HAHWUS M CaMOTIO3HAHMS, KIIOYCBBIX HABBIKOB
(KJTFOUEBBIX KOMITCTCHITNH ), UMCIOIINX YHUBEPCAIbHOEC 3HAYCHUE I Pa3IMYHBIX
BHJIOB JICATEIHHOCTH;

— (opmupoBanue 001IeH PYHKITMOHAIBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHCIIE yMEHUH OOBSCHATH W OIICHUBATH SBJIICHUS OKPYXKAIOIIETO MUpa,
WCITOJIB3Ys 3HAHUS W OTBIT, MMOTYYCHHBIC NMPU W3YUCHUU XUMHH, IPUMCHATHh UX TIPH
pEIICHUH TPOOJIeM B MIOBCETHEBHON KU3HH U TPYIOBOM NESATEILHOCTH;

— (opMupoBanre y O0OydYarOIIUXCS TYMaHUCTUYECKUX OTHOIIECHUM, MOHUMaHUs
IIEHHOCTH XUMUYECKUX 3HAHWUU JJIsI BBIPAOOTKH HKOJOTHYECKH II€JeCO00pPa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JIEITEIHHOCTH B IIEJISIX COXPAHEHHSI CBOETO 310POBbSI
Y OKPY’KAIOILIEN TPUPOIHOMN CPEBI;



— pa3BUTHE MOTUBALMM K OOYYEHHUIO, CHOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCTIIMTaHUIO HA OCHOBE YCBOEHUS OOIIEYEIOBEUECKUX [IEHHOCTEHN, TOTOBHOCTHU
K OCO3HAHHOMY BBIOOpY MpOo(duiis U HAMIPaBICHHOCTH JalbHEHIIero o0ydeHusl.

OOmiee 4MCIO YacoB, OTBEIEHHBIX JI M3YyYEHUS XUMHH Ha YpOBHE OCHOBHOTO
obmiero o6pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).

COLEP)KAHUE OBYUEHN A
9 KIIACC
BelecTBo 1 XUMHUYECKask peakus

[Tepnonnueckuii 3akoH. [lepumoanveckass cucrema xumuyeckux snemeHToB /I, U.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kausl, KAIbIUI U UX COCAUHEHU B
COOTBETCTBHUM C IOJIOKEHHUEM 3JIEMEHTOB B [lepnoanyeckoi cucremMe U CTpOCHHUEM
HX aTOMOB.

CtpoeHue BemiecTBa: BUJBI XUMHYECKOW CBSI3U. THIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAJUIMYECKOM PEMIETKM W BHUJA
XUMHUYECKOU CBS3H.

KJ'IaCCI/I(bI/IKaHHH N HOMCHKIJIaATypa HCOPTraHNYCCKHUX BCHICCTB. XHUMHMYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIHUXCA K PAa3JIMIHBIM KJIdaCCaM HCOPIraHHMYCCKHX COGI[HHCHI/If/'I,
I'CHCTHYCCKAA CBA3b HCOPIraHNYCCKHUX BCIICCTB.

Knaccudukanus XUMHUECKHUX pPEAKIUN IO pa3IuyHbIM TpHU3HakKaMm (M0 4YHCIy U
COCTaBY YYaCTBYIOIIMX B PEAKI[MH BEIIECTB, MO TEIJIOBOMY 3P(EKTY, 10 U3MEHEHUIO
CTETNIEHEW OKUCJICHHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTtajau3aTopa). JK30- U S3HJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsitTue o0 cKOopocTHM XuUMHUYecKoW peakuuu. I[loHsiTHe 00 O0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKHX peakiusx. [[oHsSTHEe O TOMOTEHHBIX M TE€TEPOre€HHBIX
peakuusax. Ilonstue o karamuse. [loHsATHE O XMMHYECKOM paBHOBECHHU. DaKTOPBHI,
BIMAIOIIME HA CKOPOCTh XMMHUYECKOM PEAKIUUA U TIOJOKECHUE XHUMHUUYECKOTO
PaBHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, FJICKTPOHHBIN OaJIaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBbHOW  peakuuu.  CoOCTaBJ€HHWE  YpPaBHEHUW  OKHUCIUTEJIBHO-
BOCCTAHOBUTEIHHBIX PEAKITUI C UCTIOIb30BAaHMEM METO/1a AIEKTPOHHOTO OaslaHca.



TCOpI/I}I SHGKTpOJIPITI/I‘ICCKOﬁ Jucconurainuu. BHCKTpOJII/ITLI N  HCEOJICKTPOJHUTHIL.
KaTI/IOHBI, aHUOHBI. MexaHu3m Aucconranyn BEIICCTB C PA3JIUMYHBIMKU BHIaMHU
XUMHUYECKOM cBs3U. CTEIICHD AuCCconuanum. CunbHbIC U cl1a0bIe QJICKTPOJIUTHEI.

Peakiiuu noHHoro oomMeHa. Y ciioBUs MPOTEKaHUsI peaKIil HOHHOTO 0OMeHa, MOJTHbIE
U COKpall¢HHbIE WOHHBIC ypaBHEHMs peakuuil. CBOWCTBa KHCIIOT, OCHOBaHWHN u
CoJIel B CBETE MPEICTABICHUN 00 AJIEKTPOIUTHYECKOM nucconuanuu. KauectBeHHbie
peakuuu Ha HOHBL. [IoHsATHE O THAPOIU3E COJIEH.

Xumuveckuil IKCNnepuMeHni.

O3HAKOMJICHHE C MOJICIISIMA KPUCTAIUTMUECKUX PEIIETOK HEOPTaHNYECKUX BEIIECTB —
METaJIJIOB U HEMETAJIOB (rpaduTta 1 ajiMa3a), CIIOKHBIX BEIIECTB (XJIOpHUIa HATPHS),
MCCJIC/IOBAHUE 3aBUCHMOCTH CKOPOCTH XHMMHYECKOM peakiuu OT BO3JCHCTBUA
pa3iauuHbIX (PAKTOPOB, HCCIEAOBAHHUE AIIEKTPOIMPOBOJHOCTA PACTBOPOB BEIIECTB,
mpolecca AUCCOIMAIMKA KHUCIOT, MIeNodeld M coliel (BO3MOXKHO HCIIOJIb30BAHHE
BHJICO MaTEPHAIIOB), TPOBEICHNUE OIBITOB, MIUTFOCTPUPYIONINX MPU3HAKH MPOTEKAHUS
peakiuii MOHHOrO oOMeHa (oOpa3oBaHHE Ocajika, BbIJEIEHUE Tra3a, oO0pa3oBaHHUE
BOJIbI), ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii  (ropeHue, peakiuu  Ppa3IoKEeHHs, COCAUHEHUs), paclo3HaBaHUE
HEOPTraHWYECKUX BEIIECTB C MOMOIIBIO KaYeCTBEHHBIX PEAKIMH HAa MOHBI, PEIICHUE
AKCIIEPUMEHTAILHBIX 3a/1a4.

HemeTrannel u ux COCINHCHU A

OO6mrast xapakTepuctuka rajaoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbBIE
creneHu okucieHus. CTpoeHue W (PU3NYECKHE CBOMCTBA MPOCTHIX BEHIECTB —
rajoreHoB. XUMHUYECKHME CBOMCTBA Ha mOpuMepe xjopa (B3aUMOJEUCTBUE C
METaJulaMHM, HeMeTajUlaMH, Iuenodyamu). XiopoBoaopold. ConsiHas KHCIIOTa,
XUMHYECKUE CBOWCTBA, NOJIYYEHNE, IPUMEHEHUE. JIeHCTBUE XJIOpa U XJIOPOBOAOPOAA
Ha OpraHU3M 4eJIoBeKa. BaxkHenIne XJIOpUIbl U UX HAXO0XKJICHHUE B IPUPOJIE.

O6mas xapakrepuctuka 31nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble cTeneHu OokucieHus. CTpoeHne M (PU3MYECKHe CBOMCTBA MPOCTHIX
BEILECTB — KHUCJIOPOJAA M CEPbl. AJUIOTPONHbIE MOAU(UKAIIMU KHCIOPOJA U CEpHI.
Xumunyeckue cBoiicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHUE U XUMHUECKHE
cBoiicTBa. OKCUBI CEPBI KaK MPEICTABUTENN KUCIOTHBIX OKCUAO0B. CepHas KUCIOTA,
¢dusznueckrue U XUMHYECKHE CBOMCTBA (00IIMe KaK MPEACTaBUTENs Kjlacca KUCIOT U
cnenuduueckre). XUMHUYECKHE PEAKIHUH, JIeKAIIMe B OCHOBE IMPOMBIILICHHOTO
croco0a MojaydeHus: cepHoi KUCIOThl. [Ipumenenue cepHoit kuciaoThel. Cojii cepHOM



KHUCIIOTBI, KayeCTBEHHas peakuus Ha cyiabdar-uoH. Haxoxxnenue cepbl u €
COCIMHEHMI B TNpuUpojae. XUMHUYECKOE 3arpsA3HEHUE OKpYyXKaroleil cpeabl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3JyXa M BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAILCHUS.

OOmas xapakrepuctuka 31aeMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIEHUS. A30T, pacpoCTpaHEHHUE B MPUPOAE, PU3NUECKUE
U XUMHUYEcKHe cBoicTBa. KpyroBopot a3ora B npupoae. AMMHaK, ero Gpusndeckue u
XUMHUYECKHE CBOICTBa, MoyydeHrue u npumMeHeHue. Coaum aMMOHUS, UX (PU3HUECKUE
U XMMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas! peakiysi Ha MOHbI aMMOHUS.
A3OTHasl KUCIIOTa, €€ MoTyYeHHne, GU3NIECKue U XUMUYECKUE CBOMCTBA (00IIHe Kak
IOpeICTaBUTEN Kjacca KUCIOT M cnenuduueckue). lMcrnonb3oBaHue HUTPATOB U
coJiel aMMOHHS B Ka4eCTBE MHHEpAIbHBIX YIOOpPEHHH. XMMUYECKOE 3arpsi3HEHUE
OKpYXKaIOIIEd CcpeAbl COECIMHEHUSIMU a30Ta (KUCJIOTHBIE OO, 3arpsA3HEHUE
BO3/1yXa, MOuBbl U BOAOEMOB). Docdop, amiorpornubie mMoaudukanuu docdopa,
dbuznueckue u xumuueckue cpoiictBa. Oxcuna dochopa (V) u dhochopHas kucinora,
¢u3nUecKkue M XUMUYECKHE CBOICTBa, moiydyeHue. Mcmnonb3oBanue QocdartoB B
KaueCTBE MHUHEPAJIbHBIX yI0OPEHHI.

Oo6mas xapakrepuctuka 31emMeHToB IV A-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCICHHS. YTJIEpOJ, aJuIOTPOIHbIE MOAU(PUKALIIH,
pacrnpocTpaHeHHe B Npupoje, (pu3MUecKue M XMMHUYECKHE CBOWCTBA. AJCOpOLMSL.
Kpyrosopot yraepoza B npupoae. Okcuabl yriepoa, ux Gpusndeckue 1 XuMHUIecKHe
CBOMCTBA, JECHCTBHE HA JKUBBIE OPraHU3Mbl, TIIOJYy4YEHHE M NPHUMECHECHHUE.
DKoJjioruueckre MpoOsieMbl, CBs3aHHBIE ¢ OKcugom yriepoaa (1V), rumoresa
100aJbHOrO MOTEIVICHUST KJIMMaTa, MapHUKOBBIN 3P dekT. YronpHas KUCIOTa U €€
colid, MX (U3MYECKHEe U XHUMHUYECKHE CBOWMCTBA, MOJIYYEHUE M TPUMEHEHHE.
KauecTtBenHass peakuusi Ha kapOoHaT-uoHbI. Vcrnosb30BaHHe KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavaibHBIE TOHATHS OO0 OPTaHWYECKHX BEIIECTBAX KaK O COCAMHCHHSX
yraepoaa (MeTaH, 3TaH, dTHJIEH, alleTHJICH, dTaHOJ, TIUIEPUH, YKCYCHAs KHCJIOTA).
[IpupoaHbie CTOYHUKHU YTIIEBOJOPOIOB (YroJib, IPUPOAHBIN Ta3, He(PTH), TPOTYKTHI
ux mepepaboTku (OEH3WH), UX POJb B OBITY W TPOMBINUICHHOCTH. [loHSTHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KUPaxX, OeNKax, yriaeBoJaax — U UX POJH B KU3HU
YesioBeKa. MarepraabHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COSTUHEHUM.

KpemHunii, ero ¢u3ndeckue u XUMHUYECKHE CBONCTBA, TMOJYyYCHHE W TPUMCHECHHE.
CoenuHeHus KpeMHUs B npupoje. O6imue npeactaieHus 00 okcuae kpemuus (1V)



141 KpCMHHeBOfI KHCJIOTC. CI/IJ'II/IKaTBI, X HCIIOJIB30BaHUC B 6I>ITy, B IPOMBIIIJICHHOCTH.
Baxneime CTPOUTCIIBHBIC MAaTCpHUajbl: KCpaMHKa, CTCKIO, LIEMCHT, 6€TOH,
’KeJIe300€TOH. HpO6JICMI>I 0e301acHOr0 HMCITOJIb30BaHMS CTPOUTCIIBHBIX MAaTCPHAJIOB
B HOBCCIIHGBHOﬁ KHN3HHU.

Xumuueckuil IKCNnepuUMeHni.

U3yuyeHUE 00pa3lloB HEOPraHMYECKHX BEIECTB, CBOMICTB COJISHOM KHCIOTHI,
IPOBEJCHNE KAaUECTBEHHBIX PEAKIIMNA HA XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB UX
IPOTEKAHUs, ONBIThI, OTpaKaOIIUEe PU3NIECKIE U XUMUYECKHE CBOICTBA raJIOT€HOB
U UX COCAMHEHMH (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), O3HAKOMIIEHUE C
oOpa3uamMu XJIOPUAOB (TaJOr€HHUIIOB), O3HAKOMIIEHHE C oOpa3naMu cepbl U €€
COCTUHEHUSIMH  (BO3MOXHO HCIIOJIb30BaHHWE BHJEOMATEPHANIOB), HAOIIOCHUE
nmpoiecca OOyriauBaHMs caxapa IO0J JCHCTBUEM KOHIIEHTPUPOBAHHON CEpHOMU
KHUCIIOTBI, HW3Y4YEHHE XHMHUYECKUX CBOHCTB pa30aBICHHONM CEPHOW KHUCIOTHI,
IIPOBEJCHNE KAaue€CTBEHHOM peakuuy Ha Cynb(aT-uoH M HaONI0JIeHUE NpU3HaKa e
IPOTEKaHus, O3HAKOMJICHHE C (PU3MYECKUMHU CBOMCTBaMHU a30Ta, (ochopa U HX
COEIMHEHHNH (BO3MOXKHO MCIOJIb30BaHUE BUAECOMATEpUajIoB), oOpa3laMi a30THBIX U
dbochopHbIx ynoOpeHuii, MoaydyeHwe, coOupaHue, pacro3HaBaHWE W U3YUYCHUE
CBOICTB aMMHaKa, MPOBEICHNUE KaYEeCTBEHHBIX PEAKINi HAa MOH aMMOHUsA 1 docdart-
MOH M M3y4YCHHE MPU3HAKOB MX MPOTEKaHWs, B3aMMOJCHCTBIE KOHIICHTPUPOBAHHOU
a30THOM KHCJIOTBI C MeAbl0 (BO3MOXKHO HCIOJb30BaHUE BUICOMATEPHUAIIOB),
M3y4YEHHE MOJeNeld KPHUCTAJUIMYECKUX peIEToK anMmasa, rpadura, ¢ysuiepeHa,
O3HaKOMJIEHHE C TMPOLIECCOM aACOpPOLMU PAaCTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM
yraéM M YCTPOMCTBOM MpOTHBOrasza, MOJydeHHe, coOupaHHe, paclo3HaBaHHE WU
M3YyYCHHE CBOWMCTB YIJIEKUCIOTO Trasza, MpPOBEACHHE KAaYeCTBEHHBIX pPEaKIUil Ha
KapOOHAT Y CUJIMKAT-MOHBI U W3YUYCHHE TPU3HAKOB WX MPOTEKAHUs, 03HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a1a4
o TeMe «BakHelie HeMeTauTbl U UX COSAMHECHUSY.

MerTayuiel ¥ UX COCIUHCHUA

OO0masi XapakTepuUCTUKa XUMUYECKUX JJIEMEHTOB — METAJJIOB HAa OCHOBAHUM HX
noJioxkenus B llepuonnyeckon cucreme xumuueckux sneMmeHtoB J[. . Menpaeneena
u cTpoeHus atroMoB. CTpoeHre MeTauioB. MeTtajuindeckasl CBA3b U METaJInyecKas
KpUCTAJTMYECKass PEmETKa. OJNEKTPOXMMHUYECKUN Pps  HaNpsHKEHUM METaJlJIOB.
dusnueckne W XUMHYECKHE CBOWMCTBa MeTayuioB. OOIMe crnocoObl MOTydYeHUs
MeTaiioB. [loHSATHE O KOPPO3WMH METANIOB, OCHOBHBIC CIIOCOOBI 3aIIMTBI HUX OT



koppo3un. CrmiaBbl (CTallb, YyT'yH, AIOPAIIOMUHUMN, OpOH3a) U WX MPUMEHEHUE B
OBITY Y MPOMBIIILJIEHHOCTH.

[lenoynbie MeTawibl: TONOXKeHHEe B llepuonnueckoil cucTeMe XUMHUUYECKUX
anemeHToB [I. M. MenpeneeBa, CTpoeHHE UX aTOMOB, HAXOXJICHHE B MPHUPOJE.
duznyueckre U XUMUYECKHUE CBOMCTBa (Ha mpuMepe HaTpusi U Kamusi). OKCuabl U
TUAPOKCUJIBI HATPUSA U Kanus. [[puMeHeHne neI0YHbIX METaNIOB U UX COSAMHEHUH.

[IlemoyHO3EMENBHBIE METAIUIBI MAarHUM U KaJIbUHWHU: ToJoxkeHue B [lepuonnueckon
cucteMe xumudeckux osnemMeHTtoB JI. WM. MenpaeneeBa, CTpOEHHE HMX AaTOMOB,
HaxoXxJeHue B npupoae. Ouzndeckrue U XMMUUYECKUE CBOMCTBA MarHus M KaJlbIIMS.
Baxueiie coeMHeHUs Kanblus (OKCUI, TMIAPOKCHA, con). JKECTKOCTh BOABI U
CHOCOOBI €€ YCTpaHEHHUS.

AsroMuHMN: TIONI0OKEHHE B [leproandeckor cucrteme XuMU4decKux 3yeMeHToB 1. U.
MeHnpneneeBa, CTpOEHUE aTOMa, HaX0XkKAeHUE B pupoae. Pru3ndecknue u XUMUIECKHE
CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUJIPOKCUJIA aJTFOMUHUS.

Kenezo: nonoxenue B llepmogmueckor cucreme xumuudeckux snemeHtoB [ .
MenneneeBa, CTpOeHUE aTOMa, Hax0XkAeHUE B npupoje. Gusndyeckne U XUMUIECKUE
cBoMcTBa skene3a. Okcuiawl, ruapokcuabl U conu keneza (I) m xeneza (), ux
COCTaB, CBOMCTBA U MOJYyUYECHHUE.

Xumuueckuil doxcnepumenm.

O3HAaKOMJIEHHE ¢ 00pa3laMu METaUIOB U CIUIABOB, UX (DU3MUYECKUMHU CBOMCTBAMH,
U3yYEHUE  PE3yJNbTaTOB  KOPPO3UHM  METAJUIOB  (BO3MOXXHO  HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJACHCTBUSL OKCHIA KaldblUMs U HATPUS C
BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BHUJEOMATEPHANIOB), HCCIEIOBAaHUE CBOWCTB
KECTKOM BOJIBI, MTPOLIECCa TOPEHUS JKeJie3a B KUCIOPoAe (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), MPU3HAKOB MPOTEKAHHS KaueCTBEHHBIX pEAKIMM Ha HOHBL:
MarHusi, Kajblus, amroMuHus, uHka, skenesa () u xemesa (M), meam (1),
Ha0JII0ICHUE U OMUCAHUE MPOLIECCOB OKPAIMBAHUS MJIAMEHU HOHAMU HATPUS, KaJIHs
M KanblMs (BO3MOXHO MCIOJIb30BaHME BHUJIEOMATEPHUANIOB), HCCIEIOBAHUE
aM(pOTEepPHBIX CBOWCTB THAPOKCHAA ATIOMHUHHS W THAPOKCHUAA IMHKA, PEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 M0 TeMe «BakHel1me MeTamibl U UX COeTUHEHUS.

XUMHS U OKpYXkKarolas cpeaa



Bemecma H Marcpualibl B HOBCCI[HGBHOﬁ )KM3HM 4eJloBeKa. be3omacHoe
HCIIOJIB30BAHHUEC BCHIICCTB WM XHMHUYCCKUX peaKum”I B 6BITy. HepBa;I ImoMouib IIpu
XUMHYCCKHUX OXKOTr'aX U OTPABJICHUX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarolied cpeapl (MpeaenbHas —JIOMyCTUMAst
KOHIIeHTparus BemiectB, ganee — I1JIK). Ponp xumum B pemieHUHM 3KOJOTHYECKHX
poOJIeM.

Xumuueckuil IKcnepumernm.

U3ydeHrne oOpa3IloB MaTepHalioB (CTEKIIO, CIIaBhl METAUIOB, IOJMMEpHBIC
MaTepualbl).

Mescnpeomemmuvie cesa3u

Peasmszanmst MeXNpeaMETHBIX CBSI3€M NIpM  HWM3yYEHMM XUMUM B 9  Kiacce
OCYUIECTBJISIETCS. UepPE3 MCIOJIb30BAHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK Y MOHATHUM, ABIIOIIUXCS CUCTEMHBIMU Ul OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO-
HAay4YHOT'O LIMKJIA.

OO0uue ecTecTBEHHO-HAYUHbBIC MOHATHS: HAY4YHBIM (pakT, TUMOTE3a, 3aKOH, TEOPHUS,
aHajgu3, CHHTE3, Kiaccu(uKamus, MNEPHOJUYHOCTb, HAONIOJCHUE, AKCIICPUMEHT,
MOJICTUPOBAHUE, U3MEPECHHE, MOJIEb, SBICHUE, MAPHUKOBBIA 3 (PEKT, TEXHOIOTHS,
MaTepuabl.

®du3uKa: marepusi, aTOM, DJIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJWJ, H30TOIbI,
PaIMOAKTUBHOCTb, MOJIEKYJIa, AJIEKTPUYECKUIN 3aps, MIPOBOTHUKH,
MTOJTYTIPOBOHUKH, TUAJCKTPUKHU, (POTODIEMEHT, BEIIECTBO, TEJI0, 00hEM, arperaTHoe
COCTOSIHME BEIECTBa, Ta3, PacTBOpP, PaCTBOPUMOCTb, KPUCTAJUIMYECKasl peHIeTKa,
CILIaBbl, (PU3MYECKUE BETUYUHBI, SUHULIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTRO,
ILUIaHETHI, 3BE3b1, COJIHIIE.

buonorusa: QorocuHTe3, aAbixaHue, Ouocdepa, OSKOCHCTEMa, MHUHEPAIbHBIC
yIoOpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpadbl, TOPHBIE MOPOJIbI, MOJIE3HbIC
HCKOTIaeMble, TOTUTHBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TTPOI'PAMMBLI 110 XMMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHMA

JINMYHOCTHBLIE PE3VYJIBTATBI



JIn4HOCTHBIE pPE3YyIbTaTbhl OCBOCHHA IIpOrpaMMbl OCHOBHOI'O 06HICFO 06pa3013aHH51
JOCTHUTAOTCA B XOJ€ O6y‘ICHI/I}I XHUMHMH B C€AHMHCTBC y‘{€6HOI>'I W BOCHUTATEIILHOMN
ACATCIIBHOCTHU B COOTBCTCTBHUH C TPpaAUIIUOHHBIMHA pOCCHﬁCKI’IMH
COMOKYIIBTYPHBIMH W JOYXOBHO-HPABCTBCHHBIMHM INCHHOCTAMMU, IIPUHATBIMH B
O6HICCTB€ IpaBpjiaMMi MW HOPMaMH TIIOBCIACHHUA H CHOCO6CTBYIOT mpoueccam
CaMOIIO3HaHUW:A, CaMOPAa3BUTHA U CONMAIN3alluN 06yqa}onmxc;1.

JIMyHOCTHBIE pPE3YyJIbTAaThl OTPAKAKOT 'OTOBHOCTDH 06yqa}onmxc;1 PYKOBOJACTBOBATLCA
CHUCTEMOM  ITO3MTHBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIUpCHUC  OIIbITa
JICSITEIbHOCTH Ha €€ OCHOBE€, B TOM YHCJIC B 4aCTHU:

1) maTpuoTHYECKOro BOCIIUTAHHUS:

LICHHOCTHOI'O OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay4YHOMY HACIIEUIO, TIOHMMAaHWs 3HAYEHUS XUMHUYECKOM HAyKM B IKU3HH
COBPEMEHHOI0 O0IIECTBA, CIOCOOHOCTU BIAAETh JIOCTOBEPHOW HMH(pOpManuen o
MEPEAOBbIX JOCTHKEHUAX W OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) TpaXXITaHCKOTO BOCTIUTAHUS:

MPEJCTABIICHNUS O COLIMAIBHBIX HOPMax U MPaBWJIAX MEXKIJIWYHOCTHBIX OTHOUIEHUN B
KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOM,
y4eOHOMCCIIEI0BATENBCKOM, TBOPUECKON U APYTUX BUJIAX AEATEIbHOCTU, TOTOBHOCTH
K pa3HoOOpa3HOM COBMECTHOM JICATCIBHOCTH TIPH  BBINOJHCHUH  yYCOHBIX,
MO3HABATEIbHBIX 3aJ1a4, BBINOJHEHUM XUMHUUYECKUX HKCIEPUMEHTOB, CO3JIaHUHU
Y4eOHBIX TIPOCKTOB, CTPEMJICHHS K B3aMMONOHMMAHHMIO M B3aWMOIIOMOIIU B
IpoIIecce ATOM YUEOHOM NeSITeNIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEJICHHUE W
MOCTYNKU CBOMX TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUA MOCJIEACTBUI MTOCTYIIKOB;

3) LICHHOCTH HAyYHOT'O MO3HAHUS:

MHUPOBO33PDEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XHMHUYECKOM PEaKluH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO pAa3BUTUSA HAYKA U COCTABIIAIOLIUE
OCHOBY JJIsl TIOHUMAaHMSI CYIIHOCTH HAay4YHOU KapTHHBI MUpa, IpeAcTaBieHus o0
OCHOBHBIX 3aKOHOMEPHOCTSIX pA3BUTUS NPUPOIBI, B3aUMOCBI3SX YEJIOBEKA C
NPUPOJHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HaBaTeJIbHbIC MOTUBBI, HAIIPABJICHHbIE HA MOJYyYEHHWE HOBBIX 3HAHUU MO XUMHH,
HEOOXOJMMBbIE JUIsi  OOBSCHEHUS  HAONIOJaeMbIX TPOLECCOB U SBJICHUH,



MO3HABATEIbHON, WH(POPMAIIMOHHOM W YUTATEIbCKOW KyJIbTYpbl, B TOM YHCIIE
HAaBBIKOB  CaMOCTOSITEJIbHOM pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPaTypoOr, JOCTYIIHBIMH TEXHHYECKHMMH  CPEJACTBAaMH  HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEpeC K O0OYUYEHUIO U MO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K camMo00pa30oBaHUIO, TMPOEKTHOM U  HCCIENOBATEIbCKON JEATEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS OOYYCHHUS B JAJIbHCHUIIIEM;

4) popmMupoBaHus KyJIbTYPhI 30POBBL:

OCO3HaHWE IIEHHOCTH >KM3HU, OTBETCTBCHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 3JI0pPOBBI 00pa3 >KM3HH, OCO3HAHHWE TIOCICICTBUNA W HEMPHUITHE
BPEJHBIX  MPUBbIYEK  (YMOTpPEOJICHUS  aJKOroJis, HApKOTUKOB,  KypeHHs),
HEOOXOJIMMOCTH  COONIOJICHUSI TMpaBuil  O€30MacCHOCTH TpU  OOpalieHuu C
XUMUYCCKIMHU BEIIECTBAMH B OBITY U peaTbHOU KU3HH,

5) Tpy1OBOTO BOCITUTAHMS:

MHTEpEC K MPAKTUYECKOMY H3yuUeHHUIO Npodeccuil U Tpyna pas3IuyHOro poja,
YBOXXECHHUE K TPYAY U Pe3ysbTaTaM TPYIOBOH JEATEIBHOCTH, B TOM YUCIIE HA OCHOBE
MPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH, OCO3HAHHBIA BBIOOP MHIMBHIyaIbHOU
TPAEKTOPUHM NPOJOJDKEHUS O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIIHOU
npo(hecCHOHANBHON AESITENbHOCTH M PAa3BUTUS HEOOXOIHWMBIX YMEHUM, TOTOBHOCTb
a/IalTUPOBATHCA B MPO(ECCUOHATIBHOM cpenie;

6) KOJOTHYECKOTO BOCTTUTAHMS:

DKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK WCTOYHHWKY >KM3HU Ha
3emiie, OCHOBE €€ CYIECTBOBAHMS, TOHUMAHHUE IIEHHOCTH 3I0POBOTO M 0€301MacHOTO
oOpaza KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOIOJCHUS MpaBHil 0€30MacHOro
MOBEJICHUS Tpu paboTe C BEHIECTBAMH, a TaKXKE€ B CUTYyalUsX, YIPOXKAIOIINX
310POBBIO U KWU3HHU JIKOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, TIOJTydaeMble TIPU U3YUCHUU XUMUH, JJI PEIICHUS
3a71a4, CBSI3aHHBIX C OKPYXKAIOLIEW HPUPOJHOM CpPENOM, ISl IMOBBIIMIEHUS YPOBHS
HKOJOTUYECKON KYJbTYpbl, OCO3HAaHHSA TJIOOAIBHOIO XapakTepa 3KOJIOIMYECKUX
npo0JieM W TyTell MX PEIICHUS MOCPEICTBOM METOJ0B XHMHUH, DKOJOTHYECKOTrO



MBIIJIICHUA, YMCHHUA PYKOBOJACTBOBATLCA UM B HO3HaBaT€HBHOﬁ, KOMMYHI/IKaTI/IBHOI\/'I
141 COHHaHLHOﬁ ITPAaKTHKC.

METAIIPE/IMETHBIE PE3VJIBTATBI

B cocTtaBe MeTanpeIMETHBIX PE3yJIbTATOB BBIACIAIOT 3HAUMMbIE I (POPMHUPOBAHUS
MHUPOBO33pEHUs OOIIeHAYYHbIE TTOHATUS (3aKOH, TEOPHsl, MPUHIIUI, TUIOTE3a, (HaKT,
CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4eOHBIX IpeIMeTax M MO3BOJISAIOT HA OCHOBE 3HAHUI U3 3TUX MPEAMETOB
dopMHpOBaTh MPEACTABICHWE O LEJOCTHOM HAyyHOW KapTMHE MHpa, U
YHUBEpCaJbHblE y4yeOHblE JeWCTBHUA (IO3HABaTENIbHbIE, KOMMYHHUKAaTHBHBIE,
pPETyNATUBHBIE), KOTOpble ofecreynBaloT  (HOpMHpOBaHHE TOTOBHOCTH K
CaMOCTOSATENIbHOMY INTAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHON AESATENbHOCTH.

[To3HaBartenbHBIE YHUBEPCATBHBIC YUEOHBIE ACHCTBUS
ba3oBbie mornueckue neiCTBUS:

YMEHHUs HUCIOJIb30BaTh NMPUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOCHHUM 3HAHWM:
pacKpbIBaTh CMBICII XUMHUYECKHX IMOHATUH (BBIICHATh MX XapaKTEpHbIE MpPU3HAKH,
yCTaHaBIUBATh B3aHUMOCBS3b C APYTUMHU TMOHATHSAMH), UCIIOJIb30BATh MOHATHUS IJIs
OOBACHEHHSI OTIEIbHBIX (DAKTOB W SIBJIICHUW, BHIOMPATh OCHOBAHUS M KPUTEPHUH IS
KJIaCCU(PDUKAIMKA XUMUYECKUX BEIIECTB U XMMHUYECKHX pEaKlUid, yCTaHABIUBAThH
MIPUYUHHO-CJIEJICTBEHHBIE CBSI3H MEXIY OOBEKTaMU U3YUYEHUS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHIYyKTUBHBbIC, AEIyKTHUBHBIC, 0 AaHAJOTUH), JAENaTh BBIBOABI U
3aKIIIOYCHUS;

YMEHUE TPUMEHSATh B  TMpOIEcCe TMO3HAHWS TMOHATHS  (IpeAMETHbIE U
MeTanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMblE€ B XUMHH,
peoOpa3oBbIBATh LMIMPOKO MPUMEHSEMbIE B XUMUU MOJENIbHbIE NPEICTaBICHUS —
XUMHUYECKUNA 3HAK (CHMBOJI JJIEMEHTAa), XHUMHUYecKkas (opMmyia U ypaBHEHHE
XUMUYECKON peakuud — NpHU PEIICHUH Y4eOHO-TIO3HABATENbHBIX 3a/1ad, ¢ YYETOM
OTUX MOJEIBHBIX IPEICTABICHUN BBIABISITE M XAPAKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKK M3Y4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIHil,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH,  IPUYUHHO-CJIEICTBEHHbIE  CBA3UM WU
IIPOTUBOPEYMS B U3y4AEMBIX IIPOLIECCAX U SBICHUSIX.

Bba3oBbie nccnenoBaTebCKue AEHCTBUS:



YMCHHUE HMCIIOJBb30BAaTh ITOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCECHTA IMO3HAHUA,
a TakKXK€ B Kadyc€CTB€ OCHOBBI JJIA (I)OpMI/IpOBaHI/I}I TMIIOTE3bI 110 IIPOBCPKE
IMPaBHUJIIBHOCTHU BBICKA3bIBACMbIX CY)KI[GHI/II\/’I;

npruoOpeTeHne ONbITa M0 MIAHUPOBAHUIO, OPTAaHU3AINH U IPOBEICHUIO YUCHUYECKUX
IKCIEPUMEHTOB, YMEHHE HaOMI0JaTh 3a XOJOM IPOLEecca, CaMOCTOSTEIHEHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (QOopMynupoBaTh OOOOIIEHUS U BBIBOABI II0
pe3ynbTaTaM TpPOBEAEHHOTO  OMbITA, KCCIEAOBAaHUSA, COCTABISATH OTUET O
MpOJIETaHHOM padore.

Pa6ora ¢ nuandopmariueii:

YMEHHE BbIOMpaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO PA3IUUHBIX
BUJOB U (OpPM MpEACTABICHUS, IMOJIY4aeMyl M3 Ppa3HbIX HCTOYHHKOB (HAy4yHO-
MOMYJISIpHAsk TUTEPATYPA XUMHUECKOTO COJEPKAHMS, CIIPABOYHBIE TOCOOUS, pECYPChI
WNHTepHeTa), KpPUTHYECKH OLICHUBAaTh MPOTHUBOPEUYMBYID U  HEJOCTOBEPHYIO
MH(}OpMAIHIO;

YMEHUE MPUMEHATh pa3Iu4yHble METOAbl W 3alpochl IMPU TOUCKE W OTOOpE
MHQOpMaMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX [UIsl BBIIOJHEHUS
y4eOHBIX M MO3HABaTEIbHBIX 3aJlay ONPENEIEHHOr0 THUIA, MPUOOPETEHHUE ONbITA B
o0jacTd  HMCHONB30BaHUS  MH(OPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHHE KYJbTYpOH aKTHBHOI'O HCIIOJIB30BAaHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJbHYIO (OpMYy MpelncTaBieHHUs MHPOpMauu U
WUIFOCTPUPOBATh pEIIAEMbIE 3aJa4d  HECIOXKHBIMA CXEMaMH, JuarpaMMami,
apyrumu popmamu rpaduKi U UX KOMOUHAIUSIMU;

YMEHHUE UCTOIb30BaTh U aHAIM3UPOBATH B MPOIECCe YICOHOU U UCCIIEIOBATEIBCKOM
NEATEeIbHOCTU UH(POPMAITUIO O BIWUSHUU MPOMBIIIJIEHHOCTH, CEIBCKOT0 XO35HCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEW NPUPOJHON CPEIBI.

KoMMyHUKaTHUBHBIE YHUBEpCAJIbHbIE YUeOHbIE AEUCTBUS:

yMEHHUS 3a7aBaTh BOMPOCH (B Xo/€ nauanora W (WiaM) JUCKYCCHM) IO CYIIECTBY
oOcyxmaemoii  Tembl, (OPMYIUPOBaTh CBOM  NPEIJOKEHHS  OTHOCHUTEIHHO
BBITIOJTHCHHUS TTPEIOKEHHON 3a1a4H;

YMEHUS TPEJCTABISATh MOJYyUYCHHBIE PE3yNbTaThl MO3HABATEIHHOU JESITEIBHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTaX; JCNaTh MPE3CHTAIUI0 PE3YJIhTATOB BBITTOJTHCHHUS
XUMHUYECKOTO JKCHIepruMeHTa (71a0opaToOpHOTO OMbITa, J1A0OpaTOpHON pPadOTHI IO
WCCJIETOBAaHHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOCKTA);



yMEHUsI  y4eOHOTO  COTpYAHMYECTBA CO  CBEPCTHUKAMHM B  COBMECTHOM
NIO3HABATEJIbHOM U HUCCIIEIOBATEIIBCKON AEATEIBHOCTH MPHU PEIICHUH BO3HUKAOIIUX
npobieM Ha OCHOBe Yyuéra OOIMUX MHTEPECOB U COTJIACOBAHUS IMO3UILIUN
(oOcyxieHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHAIINS COBMECTHBIX
NEUCTBUH, OMpE/IeJICHHEe KPUTEPUEB MO OLIEHKE KAaueCTBa BBIMOJHEHHOW pPabOThI U

IpyTHE).
PerynaruBHbie yHUBEpCATbHBIC YICOHbBIE TCHCTBUS:

YMEHHE CaMOCTOSITEIBHO  ONpEAENATh ILENU  JESITENIbHOCTH, IUIAHUPOBATb,
OCYILECTBIISATh, KOHTPOJMPOBATh U MpPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO
JesITeNIbHOCTh, BBIOMpaTh HanbOosiee 3(PPEeKTUBHBIE CIOCOOBI pelIeHUs] Y4eOHBIX U
MO3HABATENbHBIX 3a/1ay, CAMOCTOSTENbHO COCTAaBJIATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIA  QJITOPUTM  JEHUCTBUM TIIPA BBIIOJIHEHUN 33JaHUM C  y4ETOM
MOJIyYE€HHUsI HOBBIX 3HAaHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pe3ysbTara 3asBICHHON Ielu, YMEHue
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJlaraéMble B YCIIOBUU 3aJaHUM.

I[MTPEAMETHBLIE PE3VJIBTATDBI

B cocraBe mpeamMeTHBIX Pe3yJIbTaTOB IO OCBOCHHIO OOA3aTENBHOTO COAEpPKaHUS,
YCTAaHOBJICHHOTO JaHHOM  defepanbHOil  padodeil  mporpaMMoM, BBIIEISIOT:
OCBOCHHBIC OOYYaIOIIMMHCS HAy4YHbIE 3HAHUS, YMEHHUS W CIOCOOBI JIEHCTBUI,
cnenuduyueckre s TPEAMETHOW 005acTh «XuMHUS», BUIBL JIEATEIBHOCTH TIO
MOJIYYSHHUIO HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B
Pa3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIIHSIX.

K koHI1y 00y4yenus B 9 kiacce npeiMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TMOHSATHH: XMMHUYECKUN 3JIEMEHT, aTOM,
MOJIEKYyJla, HWOH, KaTHOH, aHWOH, WPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTb, JICKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl peaKIus,
XUMHYECKasi CBSI3b, TEIJIOBOW A((PEKT peakiuu, MoJib, MOJISIpHBIM 00BEM, PacTBOp,
AIEKTPOIUTHI, HEIJIEKTPOIUTHI, JICKTPOJUTUUECKAS TUCCOIMALINS, PEAKIIUH HOHHOTO
oOMeHa, KaTajiu3aTop, XHUMHYECKOE pPaBHOBECHE, OOpaTHUMbie W HEOOpaTHMbIC
peaKIu, OKHCJIUTEIEHO-BOCCTAHOBUTEIIHLHBIC peaKIuu, OKHCIIUTEIIb,
BOCCTAaHOBHUTEIb, OKHCJIECHHEC W BOCCTAHOBJICHHE, AQJUIOTPOIHS, aM(OTEPHOCTD,
XUMHYECKass CBsA3b (KOBaJieHTHAs, WOHHAs, MeETaJIMYecKas), KpHCTaUIMYecKas



pemérka, Koppo3usi METaJUIOB, CILJIaBbl, CKOPOCTh XUMHYECKON peaKInH, MpeeIbHO
nonyctumas konrentpamus [1JIK BemecTna;

HIUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHUUYCCKUX MOHITUN U IMPUMCHATb O3TU
IMOHATHA IIPU OIIMCAHWHN BCUICCTB U UX HpeBpameHHﬁ;

WCITOJIB30BaTh XMUMHUYECKYI0 CHUMBOJHMKY JIi COCTABJICHHS (OPMYJT BEIIECTB H
YPABHCHUN XUMUYECKUX PEAKIINN;

ONPENENIATh BAJCHTHOCTb M CTEIIEHb OKHUCICHHUS XUMHUYECKUX DJJIEMEHTOB B
COCAMHEHUAX Pa3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BEILIECTB K OIPEACICHHOMY
KJIacCy COEIMHEHUH Mo (opMmyiaMm, BUJ XUMUYECKOW CBS3U (KOBaJECHTHAsl, HOHHAs,
METAJJIMYECKAs)) B HEOPraHUYECKUX COCOUHEHMSX, 3apsa] HMOHA IO XUMHYECKOH
dopMyiie, XapakTep cCpelibl B BOAHBIX PacTBOpax HEOPTaHWYECKUX COEIMHEHUH, TUI
KPHUCTAJUINYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMbIca [lepuoauueckoro 3akoHa /[[. 1. MenaeneeBa u A€eMOHCTPUPOBATh
€ro MOHMMAaHHUE: OINMCHIBATh U XapaKTepUu30BaTh Ta0IMUHYI0 Gopmy [lepuonnueckoi
CUCTEMbl XMMHMYECKHX B3JEMEHTOB: pa3iuyarTh MOHATHS «rJaBHas noarpynmna (A-
rpynna)» u «mobouHas noarpynna (b-rpymnma)», manble W OoOJibIIME TEPUOJBI,
COOTHOCUTh O00O3Ha4YeHMs, KOTOPbIE HUMEIOTCA B IEPUOJMYECKOM Tabnuue, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3aps siipa, OOILIee YUCIO 3JIEKTPOHOB M PACHpPEICIICHHE HUX MO 3JIEKTPOHHBIM
CJI05IM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB U MX
COCIMHEHH B MpEENax MAJIbIX NEPUOJOB U INIABHBIX MOArPYNN ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(PUIIMPOBATh ~ XMMHYECKHE  DJIEMEHThI,  HEOPraHMYEeCKHE  BEIIECTBa,
XUMUYECKUE peakiuu (10 YKCIy U COCTaBy YYaCTBYIOUIMX B PEaKIMU BEIIECTB, IO
TerioBoMy 3 (PekTy, 0 UBMEHEHUIO CTENEHEeW OKUCICHUS XUMUUECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBaTh) oOlME U crenupuyecKue XUMUYECKHUE CBOWCTBA
MPOCTBHIX U CJIOXHBIX BELIECTB, MOJITBEPXkAasi ONMMCAHUE TPUMEPAMH MOJEKYJISPHBIX
Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIUM;

COCTAaBIIAATh YPAaBHEHUSA DJIEKTPOJUTHUYECKOM IUCCOLMALMM KHCIOT, LIEIO0YEH M
COJICH, TOJHBIE U COKpAlIEHHbIC YPaBHEHUS PEaklMid MOHHOTO OOMEHa, ypaBHEHUS
peaKkuui, TMOATBEPKIAIONIMX CYIIECTBOBAHUE TI'E€HETHYECKOM CBSI3M  MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;



paCKpbIBaTh CYIMIHOCTb OKHCIUTCIbHO-BOCCTAHOBUTCIIbBHBIX pCaKHI/Iﬁ MMoCpeCaACTBOM
COCTaBJICHUA 3JICKTPOHHOI'O OajaHca dTux peaKum”I;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT MX CTPOCHMSA, BO3ZMOKHOCTHU
IMPOTCKAaHUA XUMHYCCKUX HpeBpameHm”I B PA3JIMYHBIX YCIIOBUAX,

BBIUMCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIDHYHO M MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA 10 (pOpMysie COEIUHEHUSI, MACCOBYIO JOJIIO
BEILECTBA B PACTBOPE, IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIINY;

CO6JIIOI[aTI> I[mpaBuJia IIOJIb30BAHUA XUMHYECKOM HOCYI[Oﬁ n J'Ia60paT0pHI>IM
O60py,ZIOBaHI/I€M, d TaK¥KC IIpaBHJId O6paHIeHI/IH C BCIICCTBAMHU B COOTBCTCTBHH C
HHCTPYKIOHUAMH 110  BBIIIOJHCHHIO na60paT0pH51x XUMHYCCKHUX  OIIBITOB IIO
IIOJIYYCHHUIO U CO6I/IpaHHIO ra3006pa3H1>1x BCIICCTB (aMMI/IaKa H YTJICKUCJIOI'O raaa);

MIPOBOAUTH PEAKIUU, TOATBEPKIAOIINE KAaUECTBEHHbBI COCTAB PA3JINYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM MYTEM XJIOpPUA-, OpOMHII-, HOIUI-, KapOoHaT-, (ocdart-,
CUJIUKAT-, Cylb(aT-, TUAPOKCUA-UOHBI, KATHUOHbI aMMOHHS U HOHBI M3YYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEILIECTB;

NIPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEILHON JESITEIIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHME, O00OOIIEHUE, CUCTEMATH3allMI0, BBISIBJICHUE NPUYHMHHO-CIEACTBEHHBIX
CBSI3€M — JUISI U3YYEHUSI CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4YHbIE METOJbl TIO3HAHUSI — HaAONIOJEHHWE, HW3MEpPEHUe, MOJCIUPOBaHUE,
AKCIEPUMEHT (PEeanbHbI U MBICIICHHBIMN).
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1.2 4

XUMUYECKUX PEaKIuid 636

DNEeKTpOoIUTHYECKAst
1.3  auccommanus. XuMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
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UX COEIUHEHUI

Hroro mo pazneny 25

Pa3nen 3. MeTtamisl 1 UX COSTUHEHUS

https://m. ru/7f41
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I[TOYPOYHOE INTAHUPOBAHMUE 9 KJIACC

KoanuectBo yacoB

Jlara DIIEKTPOHHBIE

No Tewma ypoka Kontp | IIpakt U3y4YEeHU unppossie

o Beero  OMBHEI WYECK o0Opa3oBaTeIbHbIC

. e He pecypchl

pabot  pador bubanorexa [JOK
bl bl
[Tepuonuueckuii 3aK0OH.

1 [Meproanyeckas cucrema 1 https://m.edsoo.ru/
XuMHu4eckux 3aementos 1. 1. 00adb59%e
MeneneeBa

, |

5 00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 https://m.edsoo.ru/
HEOPraHMYECKUX BEIECTB 00adb7e2

4 Buipl XUMUUYECKON CBSA3U U TUITHI 1 https://m.edsoo.ru/
KPUCTAUTNYECKHUX PEIIETOK 00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yriayoiaeHue 1 1
3HaHUI OCHOBHBIX pa3zeioB Kypca
8 kmacca»

Knaccudukanms xumMuaecknx

6 | peakiuii MO pa3IUIHBIM 1 https://m.edsoo.ru/
MpU3HAKaM 00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOM

7 peakiuu. HOHSII”)[I/IC 0 rOMOreHHbIX 1 https://m.edsoo.ru/

00adbe9a
Y TETEPOTECHHBIX PEAKIIAAX
[ToHsITHE 0 XUMHUYECKOM
paBHOBecuu. DaKTOPHI,

8 BIUSIIOIINE HA CKOPOCTh 1 https://m.edsoo.ru/
XUMHUYECKON PEeaKluu 1 00adc28c
TOJIOKEHNE XMMHYECKOTO
paBHOBECHS

9  OkucIUTEILHO- 1 https://m.edsoo.ru/
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BOCCTAHOBUTCIIbHBIC PCAKIITNN

00adcade

Teopust FIEKTPOTUTUUECKON

10 | muccommanuu. CUIIbHBIE U clla0bIe https://m.edsoo.ru/
JIEKTPOJIUTHI 00adcd68

11 HouHble ypaBHEHHS PEAKIMI https://m.edsoo.ru/

00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U

12 OCHOBaHHUH B CBETE https://m.edsoo.ru/
npeCTaBlIeHUN 00 00add5d8
DIIEKTPOIUTUIECKON JIUCCOIMALIH
XHMUYECKHE CBOMCTBA COJICH B

13  cBere mpejcTaBieHuii 00 hitps://m.edso0. i/

. 00add8h2
AIIEKTPOJUTUICCKON TUCCOIMAIIHH

14  TlousThe 0 rHAPOIU3E COIEH https://m.eds00.1u/

00add9d4

15 O00011IEHE U CUCTEMATH3ALUSA https://m.edsoo.ru/
3HaHUU 00addd12
[IpaxTuueckas padora Ne 1.

16 «PemeHue sKCrepUMEHTAIbHBIX https://m.edsoo.ru/
3a1au» 0Oaddbfa
KontponbHas padota No2 o Teme

17 «IJEKTPOIUTHYECKAS https://m.edsoo.ru/
IUCcCOLranysl. XUMUUYECKHAE 00addec0
peaKIuu B PacTBOPax»

OO0r11as XapaKTepUCTHKA _
18 ranoreHoB. X¥MMUYeCKHE CBONCTBA https://m.edsoo.ru/
00addfe2
Ha [pUMepe XJiopa
Xnoposoaopoa. ComnsiHast
19 KI/ICJfOTa I)lmll)vw?qecxne CBOICTBA https://m.edsoo.ru/
’ ’ 00ade104
MOJIyYEHHE, IPUMEHEHNE
[IpakTrueckas padora Ne 2 1o
20 Tell)v[e «HonyqupI/Ie COJISTHOM hitps./m.edsoo.ru/
. . 00ade348
KHCJIOTBI, H3y4YeHHE € CBOWCTB -
BhIuncIieHus 110 ypaBHEHUSAM
21  XUMHYECKHX peal}:ﬁﬂﬁ €CJIU OIUH https://m.edso0.ru/
’ 00ade488
W3 peareHTOB JIaH B U30BITKE
22

OO6mrast XxapakTeprucTruKa

https://m.edsoo.ru/
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aneMeHToB VIA-rpynmsl

00adeb64a

ANOTpOIIHBIE MOJU(PHUKAIINN

coer H crite ce o bu6nmoreka [IOK

cepsl. Haxoxxaenue cepsl 1

23 z eri A I; https://m.edsoo.ru/
COEIMHEHHUI B IPUPOJIE.

8 PHPOA O0ade64a
XHUMHUYECKUE CBOKWCTBA CEPhI
CepoBoa0pOI, CTPOEHHE,
24 ¢ 2 eCer P cexie https://m.edsoo.ru/
HU3WYECKUE U XUMHYECKH
. 00ade802
CBOICTBa
Oxcuppl cepbl. CepHas KMCIIOTA,
25 ¢ ccKie ecxie https://m.edsoo.ru/
H3HYECKUE U XMMHYECKH
. 00adea28
CBOWCTBA, IPUMECHCHHUE
XUMUYECKUE PEaKIIUH, JIeHKAIIHe
B OCHOBE ITPOMBIIIIJICHHOT'O

26 croco0a MmoTydeHust CEPHOM https://m.edsoo.ru/
KHCJIOTEL. XMMHYECKOE 0Oadec8a
3arpsAA3HEHUE OKPYKAIOLIEH CpeIbl
COCITUHEHUSIMU CEPBI
Brruncienne MacCoBOM 10MIH

27 g https://m.edsoo.ru/
BBIX0/1a IIPOIYKTA PEaKIINH

Aé IPOALyKLa peasit 00adec8a
OO6m1ast XxapakTepucTrKa
aneMeHToB VA-rpynnsl. A3oT,

28  pacmpocTpaHEHUE B TIPUPO/IC, https://m.edsoo.ru/
(busznuecKkrue 1 XUMUYEeCKHe 00adeeab
CBOICTBa
AmMHaK, ero Gu3nIecKue u

29 XUMHYECKHE CBOWCTBA, https://m.edsoo.ru/
MOJyYeHHE U TPUMEHECHUE 00adf004
[IpakTrueckas padora Ne 3 1o

30 ep e «lomvae P o AMMIAKA https://m.edsoo.ru/
TEeM JydeHHE aMMHaKa,

T 00adf180
W3YYECHHE €ro CBOMCTBY
A3oTHas kucnora, e€ pusudeckue https://m.edsoo.ru/
31 .
U XUMHYECKHE CBOMCTBA 00adf306
32 Hcnons3oBanue HUTPATOB U

COJIEM aMMOHHUS B KAUECTBE

https://m.edsoo.ru/



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

MUHEPAIbHBIX YI0OpEHHA.
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl
COCIMHEHMSIMU a30Ta

docdop. Oxcun pochopa (V) u
dbocdopnas kucnorta, puznyeckue

00adf518

33 ecxe CROHOTRA https://m.edsoo.ru/
1 XUMHUYECKUE CBONCTB
’ 00adf68a
MOJIyYCHHE
Hcnonp3oBanue GocaToB B
Ka4eCTBE MHUHEPAIbHBIX https://m.edsoo.ru/
34 .
ynoOpeHuii. 3arps3HeHue 00adfc20
MIPUPOJIHOM cpenbl hochaTaMu
Yraepol, pacnpocTpaHeHHE B
35  mpupoje, pusnueckue u https://m.edsoo.ru/
XUMHAYECKHE CBOWCTBA 00adfd9c
Oxcuppl yriaepona, ux
@Hsfmecxue U XUMHYCCKHUEC https://m.edsoo.ru/
36  cBolicTBa. DKOJIOTHYCCKUE
O0adfebe
POOJIEMBI, CBSI3aHHBIC C OKCHIOM
yriepona (1V)
37 VYroabHas KHCIIOTa U €€ COIH hitps://m.eds00.Mu/
00ae006¢
[IpaxTuueckas padorta Ne 4 o
qg  TEMe "TlomyueHne yriaeKucioro https://m.edsoo.ru/
ra3za. KauectBeHHas peakuus Ha 00ae027e
kapOoHaT-uoH"
[lepBoHaUYaIbHBIC TIOHATHUS 00
39 opraHMYecKHX BEIIECTBAaX KaK O https:/m.edsoo.u/
P B 00ae054¢e
COEIMHEHUSX yIIIepo/ia
40 KpeMHwuii 1 €ro coeTMHEHUS ttps:/m.edso0.u/
P 8 002e080a
[TpakTuueckast paborta Ne 5.
41 Pemienue skcrepuMeHTaIbHBIX https://m.edsoo.ru/

3a71a4 110 TeMe «Baxuenime
HEMETAJIbl U UX COCTUHEHU

00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

KonTtpomnbHas padora Ne3 o teme

https://m.edsoo.ru/

4?2  «BaxHelIe HeMETAUILI U UX
00ae0el8
COEIUHEHUSD) D
OO01mmas XxapakTeprucTHKa
XAMHYECKHUX DJIEMEHTOB —
MeTaIoB. MeTanyeckast CBsI3hb
43 https://m.edsoo.ru/
A METaJUINYECKast
, 00ael03e
KpUCTAJTUYECKAs pEHIETKA.
dusnueckue cBOMCTBA METAJLIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 e N https://m.edsoo.ru/
JIEKTPOXUMHUYECKUAN DS
poxHM PAA 00ae1156
HaIPSDKCHUH METaJIJIOB
O61ue cnocoObl MOTyYeHUS
meraiuioB. CruiaBel. Beraucienus
45 1o voasme o https://m.edsoo.ru/
Il BHEHUSIM XUMHYECKUX
P 00ae1156
peaKIui, eCliu OJJUH U3 PEarcHTOB
COJICP)KUT TIPUMECH
6 I https://m.edsoo.ru/
OHATHE O KOPPO3UU METAIIIIOB
PP 00ae1278
47 101 https://m.edsoo.ru/
€JIOUHBIE METAJLIBI
00ael14b2
OKcHIIBI ¥ THIPOKCHUIBI HATPHSI U https://m.edsoo.ru/
48
KaJIist 00ael14h?2
49 [IenouHO3eMeNbHbIE METAIIbI — https://m.edsoo.ru/
KaJIBII U MardHui 00ael15e8
50 B . https://m.edsoo.ru/
KHENIINE COETUHEHNS KABIIH
00ae15e8
51 O0001IeHrEe U CUCTEMATU3 AU
3HaHUU
59 JKécTkoCTh BOMBI M CIIOCOOEI €€ https://m.edsoo.ru/
yCTpaHEHUS 00ae1886
ITpaxtrueckas padora Ne 6 o
P I P https://m.edsoo.ru/
53 | Tteme "XKEcTKOCTE BOJIBI U METObI

e€ ycrpaHeHus"

00aelae8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

https://m.edsoo.ru/

54  Amo 5
MHEIH 00aelc64
55 AmboTepHbIE CBOMCTBA OKCHIA U https://m.edsoo.ru/
THAPOKCH]IA 00aelc64
https://m.edsoo.ru/
56  XKeneso
00aeld86
57 OKcuIbl, THIPOKCUIBI M COJTH https://m.edsoo.ru/
xenesa (1) u xemnesa (111) 00ae35e6
58 O0001IeHrEe U cUCTeEMaTU3 AU
3HAHUH
[TpakTrueckas padora Ne 7.
Perrenue skcriepuMeHTaIbHBIX https://m.edsoo.ru/
59 .
3azad4 1o reme «Baxueiimne 00ae3de8
METAJLIbI U UX COEAUHEHUS
Bebrunciienus mo ypaBHEHUSAM
XUMHYECKHUX PEAKIIMA, €CIIH OJUH
50 U3 PEareHTOB JaH B U30BITKE WIIH https://m.edsoo.ru/
COJICPKUT IpUMeCH. Beraucnenus 00ael750
MacCCOBOM JI0JIM BBIX0JIa MPOTyKTa
peakiuu
61 O000I11IeHNE U CUCTEMATHU3aIUs
3HAHUH
KonTponbnas pabota Ne4 mo teme
62 «Baxueiimme METAIUIBI U UX
COEIUHEHM»
BeriectBa 1 MaTepuaiisl B https://m.edsoo.ru/
63 .
[IOBCEIHEBHOM XU3HU YEI0BEKA 00ae3f50
64 XUMHYECKOe 3arpsi3HCHUE https://m.edsoo.ru/
OKpYKaroIen CpeIbl 00ae4270
Poinb XxuMuu B perieHnu https://m.edsoo.ru/
65
IKOJIOTHUECKUX TPOOIEM 00ae4270
66 PezepBHblit ypok. O600111eHNE U https://m.edsoo.ru/

cUCTEMaTH3aInsI 3HAaHUH

00ae0d0a



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

PesepBHbIii ypok. O0001ICHIE 1 https://m.edsoo.ru/
67 . 1

cUCTEMaTU3alus 3HaHUI 00adb33c

PesepBubiii ypok. O600IIEHNE H https://m.edsoo.ru/
68 . 1

CHCTEMATHU3ALINAS 3HAHUI 00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08 4 !



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

VUYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJILHOIO
[TIPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUUIAA YYHEHUKA

» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A. AKITMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»

METOAMYECKUE MATEPUAJIBI U YUUTEJIA

HU®POBBIE OBPA30OBATEJIbHBIE PECYPCbI U PECYPCBI CETU
NMHTEPHET






