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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOi pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHMS M pPa3BUTUA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOIro
MpeaMeTa, YCTaHABIIMBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKAHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIYKUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NEATEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATHU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJIHSASI (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3yYaeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 57
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUU —
BaXXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATENHHBIX YMEHHUM U UX MPUMEHEHUH B y4E€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1T, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HalpaBJEHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOe IMpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPY’KaloIllero MHUpa, UCIOJIb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo11ee 9rciio 4acoB, OTBEACHHBIX JIJIS U3YYCHUS XMMUHU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocrasisier 103 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJneno), B 9 kiacce- 34 yacos (1 yac B Hezeno)



COAEPXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U C0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemiecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHass Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsS] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHusa. Kiaccuduxarus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJIOBAHHEM, U3YYCHHE M OMHCAHWE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SIBJICHUH, HAOMIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB pa3JesieHHs] CMECed: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCAaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl
NOJIy4eHHUs] Kuciopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IIpuposie U B KU3HU 4YeloBeKa. KpyroBopor Boabl B IIpUpPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. dusmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKIY KJIACCAMU HEOPTAHUYECKNUX COEAUHEHHU.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HaKoMJIeHHE ¢ 00pa3aMu OKCHUJIOB U ONTMCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozsmoxHo
WCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOICHIE 00Pa3IOB BEIMIECTB KOJTUYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbLIUEM) (BO3MOXXHO  MCIOJIb30BAaHUE BHJIEOMATE€pPUANOB), HCCIIEIOBAHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaulaMu, peakiui
HEUTpaJIn3aliy, IOJYYEHUE HEPaCTBOPHUMBIX OCHOBAaHUMW, BBITECHEHHE OJHOIO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHne aroMoB. XMMHYECKasi CBf3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aMGOTEPHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
@uU3NYECKUNA CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 110 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKHUX CBOMCTB MO IrPpyImaM U Mepuoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BuTUs Hayku W mnpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl OkuceHUs U BOCCTaHOBINEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUN
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS. 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTeCTBEeHHO--HAyUHbIC MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusnka: MaTepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIHI,
PaIoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYCCKHM 3apsjl, BEIIECTBO, TEJO, OOBEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, Apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOIIaeMbI€, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

ITepuoanyueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUJIbl XUMHYECKOW CBA3U. TUMBI KPUCTATITMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONU PEIIETKUA U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUMXCA K Pa3IMYHBIM KJIacCaM HEOPraHUYEeCKHUX
COCJIMHEHUM, TeHETUYECKas CBsI3b HEOPraHMYECKUX BEIIECTB.

Kiaccudukaiys XMMUYECKUX PEaKIuid 110 Pa3IMUYHbIM IMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsiTe 0 XUMHUYECKOM paBHOBeCUU. DaAKTOPHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUud MU TOJOKEHHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMid C HWCIOJIb30BAHHEM METOAA
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cinoBus NpOTEKaHUs Peakil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHS  PaA3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOAHOCTU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 00pa30BaHUE BOJIbI), OMNbBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl U MX coeITHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xyopoonopod. ConsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, NOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue M (pu3myeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIyYeHUsI CEpHOW KUCIOTHL. IIpuMeHeHue cepHOi
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cylab(haT-uoH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OObmas xapaktepuctuka 31eMeHTOB VA-rpynmbel. OcoOeHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, Gu3nUecKue U XUMHYECKHE CBOWCTBA, MOJyYCHHE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MpUpPoAe, HU3HUECKre U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuisl yriepoaa, HUX (U3MYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUI0TEe3a TJI00ABHOTO TOTEIJICHUS KJIMMarta, MapHUKOBBIM 3¢ dexT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO035HCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTMHEHHUSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: KHUpaX, OeNKax, yrieBojax — U uxX
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmenenue. CoequHeHus KpeMHus B pupoje. O0uiue mpencraBieHust 00 OKCHae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca OOYTIIMBaHUs caxapa MoJi JeHCTBUEM KOHIIEHTPUPOBAHHOU
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BaHUE BUEOMATEPUAIOB), 00pa3liaMu a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a4ad M0 TeMe «BaxHeWlme HEMETaIbl U UX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtayyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUI, OpOH32)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanusi). OKCUIbI U
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B pupoae. Pu3nueckue U XMMUYECKHUE CBOMCTBA MarHus u



KaJibIusl. BaxkHeiiime coeJuHeHUs! KabIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, cTpoeHHEe atoma, HaxoxiaeHue B mnpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosin kene3a (1) u xemnesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MarHus, KaJIbLKs, aTIOMUHNS, IUHKa, skese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TUAPOKCUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/1au 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBS3€M MpU M3YYEHUM XUMUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHS: HAy4dHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPazoaKTUBHOCTb, MOJIEeKYIa, AIEKTPUICCKUI 3apsi, IIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
MCKOIIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE ~ pe3yabTaThl OCBOCHHSI TMPOTPAMMBI  OCHOBHOTO  OOIIETO
00pa3oBaHMs JIOCTUTAIOTCA B XoJ€ OOy4YeHHs XMMHH B €IMHCTBE Y4eOHON H
BOCIIUTATEILHOW JICATEIHPHOCTH B COOTBETCTBHHM C TPAJUIIMOHHBIMU POCCUHCKHMHU
COIIMOKYJIbTYPHBIMH ¥ JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, TPHHITHIMH B
oOImecTBe TMpaBWJIaMd M HOPMaMH TIOBEJICHHS U CIIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATH3AINN 00yUJaIOIIHXCS.

JINYHOCTHBIE  PE3yJIbTATHI OTPaKAIOT  TOTOBHOCTH o0yJaroImuxcs
PYKOBOJICTBOBAThCS CHCTEMOM MO3UTUBHBIX [ICHHOCTHBIX OPHECHTAIIUH M PaCIIUPCHHE
OTIBITA JISATEIIHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIIECHUS K OTCUYSCTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY H
HAyYHOMY HACJCAHMIO, TIOHMMAaHHWsA 3HAYCHUS XUMHUYCCKOW HAyKH B JKU3HHU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIUEH O
NEPEIOBBIX JIOCTH)KCHHUSAX W OTKPBITHUSX MHPOBOW M OTEYCCTBCHHON XHWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJICTaBJICHUS O COIMAIBHBIX HOpPMax MW MPaBWIAX MEKIMIHOCTHBIX
OTHONICHU! B KOJIJICKTHBE, KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOIIICCTBCHHO
MIOJIC3HOM, y4eOHO-MCCIIE0BATEIBCKOM, TBOPUCCKONW M APYTUX BUIAX JNEATCIHHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOMU JIEATEILHOCTH IPH BBITIOJTHCHUH YUSOHBIX,
MO3HABATCIIbHBIX 3aJ1ay, BBIMOJHEHUH XHUMHUYCCKHX OKCIECPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOECKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO U B3aUMOIIOMOIIU B TIPOIeCcCe
3TOW y4eOHOH JeSTeIbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE IMOBEICHHUE W MOCTYITKH
CBOWIX TOBApPHIIECH C MO3UIIMYA HPABCTBEHHBIX M MPABOBBIX HOPM C YUIETOM OCO3HAHUS
IIOCJIEICTBUU IOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHUYCCKUE TPEICTABICHHUS O BEIICCTBE M XHMHUYSCKOH pPEaKIuw,
COOTBETCTBYIOIIINE COBPEMECHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIINE OCHOBY
JUT TIOHMMaHUs CYIIHOCTH HAyYHOW KapTHHBI MUpa, MPEJCTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3AMMOCBS3SIX YEIIOBEKa C TIPUPOTHOM CPEIOH,
O POJIM XMMHUU B TIO3HAHUU ATHX 3aKOHOMEPHOCTEH;

MO03HABATEIbHBIC MOTHUBBI, HAIlPABJICHHBIC HA ITOJIYYCHHE HOBBIX 3HAHUH IIO
XVUMHH, HEOOXOJHMMBIE JUIsi OOBSCHEHHS HAOJIOaeMbIX IPOIECCOB W SBJICHHM,
MO3HABATEIbHOW, WH()OPMAIIMOHHOW W YHUTATENbCKOW KYJIbTYPhl, B TOM YHCIIE
HaBBIKOB  CaMOCTOSITENILHOM pabOThl ¢ Y4eOHBIMH TEKCTaMH, CIIPaBOYHOMN



JUTEPATYpPOM, JIOCTYNMHBIMA TEXHUYECKUMH CpPEICTBaMH  MH(GOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHI0O ¥ TO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K caM000pa30BaHUI0, MPOSKTHON U MCCIIEIOBATEIbCKON NeATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAPABJICHHOCTU U YPOBHS 00yUYEHUS B JajIbHEHIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE EHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 310POBBIO,
YCTAaHOBKHM Ha 3J0pOBbIiI 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA M HENPUITHE
BpPEIHbIX  MpHUBBIYEK  (YNOTpEOJEHUS  aJKOroJyig, HApPKOTUKOB, KYpEHHS),
HEOOXOAMMOCTHU COOIIOICHUS TPABHIT 0€30aCHOCTH TP OOPALLEHUH C XUMUUECKUMU
BEILIECTBAMHU B OBITY U pEabHON KU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pa3IuyHOro poja,
YBOXXEHUE K TPYAY U pe3ysibTaTaMm TPYIOBOM JEITEIBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUS MPEAMETHBIX 3HaHUMN 110 XUMUHU, OCO3HAHHBIN BHIOOP MHAMBUAYAIBHON
TPACKTOPUH TPOAOJDKEHUS O00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CHOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIIHOU
npo(heCCUOHATILHON EATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUI, TOTOBHOCTh
aJIalTHPOBATHCA B MPO(decCHOHABHOM cpere;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU LIENecO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHUE LIEHHOCTU 3J0POBOIO H
O6e3zomacHOoro o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Ppu3znyecKOMy U ICUXUYECKOMY 3/I0POBbIO, OCO3HAHHE LIEHHOCTH COOIIOCHUSI TIPABUIT
0e30IacHOr0 TOBEJICHHsS] TpU paboTe ¢ BelecTBaMHU, a TakKe B CHUTYalHsX,
YIPOKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHATh 3HAaHUS, TOJydyaeMmble NpPU U3YYEHUH XUMUH, IS
pelIeHusl 3a7a4, CBSI3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOH, ISl MOBBIIICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJbTYpbl, OCO3HAHUS  IJ00ANIbHOrO  XapakTepa
AKOJOTUYECKUX NpOoOJeM M MyTed HX pEelIeHUs IOCPEICTBOM METOAOB XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS MM B IMO3HABATEILHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX PE3YJNbTATOB BBIAEISAIOT 3HAYUMBIE JJIA
dbopMHpOBaHKS MUPOBO33PEHUSI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIIUII,
runoresa, paxT, cucreMa, mpouecc, SKCIEPUMEHT U IPYTOE. ), KOTOPBIE UCTIOIb3YIOTCA
B €CTECTBEHHO-HAYUYHBIX YU€OHBIX MTPEeIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHHM U3 ATHX
npeaMeToB (pOopMHUpPOBATH MPEACTABICHUE O LIEOCTHON HAay4yHON KapTUHE MHpa, U
yYHUBEpCalbHble y4eOHble JeHCTBUA  (IMO3HABATENbHbIE, KOMMYHUKATHUBHBIE,



PEryJISTUBHBIE), KOTOpble oOecneynBaloT  (OPMHpPOBAHHME TOTOBHOCTH K
CaMOCTOSATEJIbHOMY INTAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHO! AESTENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

Ba3oBble Jiornyeckue 1eicTBUA:

YMEHUS UCTIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIICHUS TP OCBOSHUHY 3HAHUIA:
PACKpBIBaTh CMBICT XUMHUYECKUX MOHSATHH (BBIACIATH MX XapaKTepHbIC MPU3HAKH,
yCTaHABIMBATh B3aWMOCBSI3b C JIPYTMMH TOHSATHIMH), WCTIOIB30BATh MOHITHS IS
OOBSCHEHHSI OTIEIBHBIX (DAKTOB W SBIICHUM, BHIOMPATh OCHOBAHMS M KPUTEPHH IS
KJacCu(UKAIMM XUMUYECKUX BEIIECTB W XUMUYECKHX pEaKlUid, yCTaHaBIUBATH
PUYUHHO-CJICICTBEHHBIC CBSI3U MEXKy OOBEKTaMH M3YYEHHs, CTPOUTH JIOTUUECKUE
paccyxaeHus (MHAYKTHUBHBIC, IEAYKTHBHBIC, IO AHAJIOTHUH), JEJaTh BBIBOJBI H
3aKITIOYCHUS;

yMEHHE TIPUMEHATh B TIPOIECCe TO3HAHWSA TOHATHSA (NPEAMETHBIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3YEeMbIE B XHUMMUH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSEMBIE B XUMHUHU MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ DJIEMEHTAa), XUMHUYecKas (opMyia W YypaBHEHHUE
XUMUYCCKOHN peakIny — IPH PEIICHUH Y4eOHO-TT03HABATEIBHBIX 33/1a4, C Y4ETOM dTUX
MOJIETIbHBIX TIPEJICTABIICHUN BBISIBIISATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMUYECKUX PEAKIUU, BBISBIATH
o0Iue 3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIE CBS3M W MPOTUBOPEYHUS B
M3y4aeMbIX MPOIIECCax U SBICHUSX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHUE HCIOJIb30BaTh IIOCTABJIEHHBIE BOMPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHUSA, & TAaK)Ke B KA4€CTBE OCHOBHI JIJIsi (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
IIPaBUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

NPUOOPETCHUE ONbITa 10 IIJAHUPOBAHHWIO, OPTaHMU3AIlMd W IPOBEICHHIO
YUYEHMUYECKHX OJKCIEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOJOM  Ipoliecca,
CaMOCTOSITEIIFHO TPOTHO3UPOBATh €ro pe3yabTaT, (HopmMyIupoBaTh O0O0OOIICHUS WU
BBIBOJIBI TIO Pe3yibTaTaM MPOBEAEHHOTO OTbITA, UCCIIEIOBAHUS, COCTABIATh OTYET O
npoJieIaHHoN padoTe.

PabGora ¢ undpopmaumeii:

yMEHUE BBIOMpPATh, aHATM3UPOBATH W HWHTEPIPETUPOBATH HWH(OpPMAIUIO
Pa3IUYHBIX BUAOB M (HOPM TPEACTABICHHS, MOJYIaeMYI0 W3 Pa3HbIX HMCTOYHHUKOB
(Hay4YHO-TIOMYJISIpHAS JINTEpATypa XUMHUUYECKOTO COJIEP KaHMs, CIIPAaBOYHbIE TOCOOHUS,
pecypcbl UHTEepHETA), KPUTUUYECKH OLEHWBATH MPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO
uHpopMaluio;

YMEHUE TMPUMEHATHh PA3TMYHbIE METOABl W 3alpOoChl MPH IOUCKE W O0TOOpE
nHDOpPMAIMK U COOTBETCTBYIONIUX JaHHBIX, HEOOXOAWMBIX ISl BBITIOJIHCHUS
y4eOHBIX U TMO3HABATEJbHBIX 3a]lay ONPEACTEHHOIO TUIA, MPUOOPETEHUE OMbITA B



o0JlaCTH  MCHOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O HCIIOJB30BAHUS PA3JIMYHBIX MOHCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaJbHYIO (OpMYy TpelncTaBiIeHHUs WH(GOpPMaLUU U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a/1a4H HECTIOKHBIMHU CXEMAMU, TMarpaMMaMu, IpYTUMH
dbopmamMu rpadUKu ¥ UX KOMOWHALMSIMU;

yMEHUE MHCIOJB30BaTh MW  aHAJIM3UPOBATh B IIpolecce ydyeOHOM U
HCCIIEIOBATENbCKON ACSITebHOCTH WH(OPMALIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOTHOUN CPEIb.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B XOJ€ uajiora u (Ujiu) JUCKYCCHM) MO CYILIECTBY
obcyxnaemMoil  TeMbl, (OpPMYJIHpPOBaTH CBOM  MPEHJIONKEHUS  OTHOCUTEIHHO
BBIIIOJIHEHHSI PEJVIOKEHHOM 3a1a4H;

YMEHUS MPEICTABIATH MTOJTYYEHHBIE PE3YJIbTATHI IO3HABATEIBHOMN E€ATEIbHOCTH
B YCTHBIX M IMMCBMEHHBIX TEKCTaX; JEJIaTh IPE3CHTALMI0 PE3YJIbTATOB BBIIIOJHEHUS
XUMHUYECKOTO JKCIEpUMEHTa (JabOpaTopHOro OIbITa, J1abopaTOpHOU pabOThl MO
HCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHUs y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
NIO3HABATEJILHOM M MCCIIEI0BATEIbCKON NEATEIBHOCTH MPU PEIICHUH BO3HUKAOIINX
po0sieM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBAHUS TTO3UIIUMN (00CYKIeHNUS,
OOMEH MHEHMSIMH, «MO3TOBbI€ ILITYPMbD», KOOPAWHAIUS COBMECTHBIX ICHCTBHIA,
onpeaereHrue KPUTEPUEB M0 OLIEHKE KaueCTBA BBIITOJIHEHHOW pabOThI U IpyTHUE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE CaMOCTOSITEIBHO OIPEAENATh LEJIH JESATEIbHOCTH, IIJIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh W TNPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BbIOMpaTh Hanbosee 3()PEeKTUBHBIE CIOCOObI pelIeHUs YYEOHBIX U
MO3HABATENbHBIX 33J]a4, CAaMOCTOSITEJIbHO COCTaBIATh WJIM KOPPEKTHPOBATH
IIPEIJIOKEHHBIA AJITOPUTM JEUCTBUM IIPU BBIIIOJHEHUH 3aJaHUN C YYETOM IOJIYyYECHUS
HOBBIX 3HaHMM 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUusiX, OLICHUBATH
COOTBETCTBHUE MOJYYEHHOI'O PE3yJbTaTa 3asBJICHHON LEIU, YMEHHUE HUCIIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO0 OCBOSHUIO 0053aTEIBHOTO COACPKAHUS,
YCTaHOBJICHHOTO TaHHOU (peepaabHOM pabodeil mporpaMMOi, BEIEISIOT: OCBOSHHBIC
00y4aroIMMUCS Hay4HbIe 3HaHUS, YMEHHSI ¥ CIIOCOOBI IEHCTBUH, CLIELIU(PUIECKHUE TS
npeaMeTHON 00JacTh «XUMUs», BUABL JEATEIBHOCTHU M0 TOJTYYSHUIO HOBOTO 3HAHUS,
€ro MHTEpHpeTalnuu, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX Y4E€OHBIX U
HOBBIX CUTYyalUsX.

K xonity oOydenus B 8 kjiacce mpeIMeTHBIE PE3ybTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:



pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKMX IIOHATHH: aToOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAs M HEOAHOPOJAHAS), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi 0Ji1 XMMHUUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJISIPHBIA O0BEM,
OKCHJ|, KHUCJOTa, OCHOBAHHUE, COJIb, AIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHUCJICHUSI, XMMHYECKas peaxius, KiIacCUPHUKAIMSI pEaKIHii: peakuuu
COEIMHEHHUSI, PEAKIIMH PA3JIOKEHUSI, PEAKIIMK 3aMEIICHUS, pEaKIIM 0OMeHa,
9K30- U SHAOTEPMUUYECKUE PEAKIINU, TETIOBON 3P (EKT peakiuu, Apo aToma,
AJIEKTPOHHBIN CJION aroMma, aTOMHasi OpOUTallb, pauyC aToMa, XUMHYECKast
CBA3b, MOJISIPHAs M HEMOJISIpHAs KOBAJIEHTHAsl CBS3b, MOHHAsA CBS3b, HOH,
KaTHOH, AaHHMOH, pacTBOp, MaccoBas JIOJs BellecTBa (MPOLEHTHas
KOHLIEHTpalus) B pacTBOPE;

WUIIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHWYECKHUX IIOHATHA U
IPUMEHSATH 3TH IIOHATHS IIPY ONMCAHUM BEIIECTB U UX IIPEBPAILCHHI;
MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUs (DOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ENsATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIWHEHUSX,
CTENEeHb OKUCIICHMSI 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, TPUHA/IEKHOCTD
BEIIECTB K OIpeneia€HHOMY KJacCy COEAMHEHMH 1o Qopmysam, BHJ
XUMUYECKOM CBA3M (KOBaJ€HTHasT W HWOHHAs) B HEOPraHUYECKHX
COCIMHEHHUSIX;

packpeiBath cmbicn [lepuoamueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX D3JIEMEHTOB OT WX mnojoxkeHus B Ilepuoanueckoii cucreme,
3aKOHOB COXPAHEHMsSI MAacChl BEILECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aK0OHa ABOTajIpo;

OTHCHIBATh U XapaKTepu30BaTh Ta0IMuHyt0 Gopmy Ilepuoanueckoil cuctembl
XUMUYECKUX DJEMEHTOB: pa3jiMyaTh MOHATHS «rylaBHas noarpynna (A-
rpynmna)» u «nodouyHas noarpynna (b-rpymnmna)y», Mansie u 00JbllIve TEPUOIBI,
COOTHOCUTH 00O3HauYeHUs, KOTOpble UMeroTcs B Tabmuue «llepuognueckas
cucremMa xumudeckux oneMeHtoB JI. WM. MenneneeBa» ¢ 4YMCIOBBIMHU
XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB WU
3apsif sapa, oOliee YUCio 3IEKTPOHOB U PACTIPEACTICHUE UX 110 SJIEKTPOHHBIM
CJI0SIM);

KJaCCU(PUIMPOBATh XHMUYECKUE DJIEMEHThI, HEOPraHMYECKHUE BELIECTBA,
XUMUYECKHE peakuuHu (M0 YHCIy M COCTaBy YYacTBYIOIIMX B pPEaKUUU
BEIIECTB, 10 TEIIOBOMY 3D PexTy);



XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIAcCOB, MOATBEPKIasl OMUCAHUE MPUMEPaMU MOJEKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPALICHUN B PA3TIMYHBIX
YCIIOBUSX;

BBIUUCTISITh OTHOCUTENBHYIO MOJIEKYJISAPHYIO U MOJIIPHYIO MAaccChl BELIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO »JJeMEeHTa 10 QopMylie COETUHEHHUS,
MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOMN peaKInu;

MPUMEHSTh OCHOBHBIC ONEPALMU MBICIUTEIBHON MEATEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, OO0O00IICHUE, CHUCTeMaTU3alNIo, KilacCU(UKAIIUIO,
BBISIBJICHHE TNPUYHHHO--CICACTBCHHBIX CBSI3€d — JUIS HM3y4eHUS CBOMCTB
BEIIECTB U XUMUYECKUX PEAKIINM, ECTECTBEHHO-HAYYHBIE METO/IbI ITO3HAHUS —
HaOJI0ICHNE, M3MEPEHHE, MOJEIUPOBAHUE, OSKCIEPUMEHT (peajbHbId U
MBICJICHHBIN );

CJIeIOBAaTh MpaBUJIaM TOJIb30BAaHUS XMMHUYECKON TOCYAOH U 1a00paTOpHBIM
o0opyIoBaHMEM, a TakKe TMpaBWUjaM oOOpalleHus C BelleCTBaMU B
COOTBETCTBUH C UHCTPYKITUSMHU TI0 BHITIOITHEHUIO JTA00OPATOPHBIX XUMUYECKUX
OTIBITOB TIO TOJYYEHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOJA U
KHCJIOPOJIa), TPUTOTOBJICHUIO PACTBOPOB C OMPEAEIEHHON MacCOBOM JoJien
pacTBOPEHHOTO  BEIIECTBA, IJIAHUPOBATH M  TMPOBOJUTH XHUMHUYECKHUE
HKCIIEPUMEHThI 10 PACIO3HABAHHIO PACTBOPOB IIEJIOYEH M KHUCIOT C
MOMOIIBIO HHIUKATOPOB (JIakmyc, heHOIPTaTeHH, METUIIOPAHXK U APYTHE).

K koHiy oOydenus B 9 kJjiacce npeIMETHbIE PE3ybTaTbl HA 0OA30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

PacKphIBaTh CMBICIT OCHOBHBIX XUMHUYECKHX MOHITHIA: XUMHUYECKHUI dJIEMEHT,
aToOM, MOJIEKyJla, HOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOXKHOE
BELIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHUS,
XUMHYECKasl peakivs, XUMHUECKast CBS3b, TETUIOBOH 2PPEKT peaKkiiuu, MOJb,
MOJISIPHBIT 00BEM, pacTBop, AIIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAs TUCCOLMALMS, PEaKIIMd MOHHOTO OOMeHa, KaTaiu3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble M  HEOOpaTUMbIE PEaKIuH,
OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCIUTENh, BOCCTAHOBUTEID,
OKHCJICHUE U BOCCTaHOBJIEHUE, AJUIOTPONHMs, aM(POTEPHOCTh, XMMHUECKas
CBs3b (KOBAJICHTHAs, NOHHAs, METAINIMYECKasl), KpUCTaJUINYeCcKasi penérka,
KOppO3Usi METAJJIOB, CIUIAaBbl, CKOPOCTh XMMHUYECKON PEaKIMH, MPEIeIbHO
nonycrumas konnentpauus [1JIK Bemecrsa;



WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUH U
MIPUMEHSThH ATU NOHSATHUS MPU OMKUCAHUH BEUIECTB U UX MPEBPAILICHUII;
MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS (POPMYJT BEILIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJEHTHOCTh U CTENEHb OKHCICHUS XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX  PA3JMYHOTO COCTaBa, NPUHAIEKHOCTh BEHIECTB K
oTnpeAeNnéHHOMY KJIACCy COSIUHEHHM 1o popMyiaM, BUJ XUMUYECKOU CBSI3U
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKasi) B HEOPTaHMYECKUX COCIMHEHUSX,
3aps]l MOHA M0 XUMHUYECKOU opMylie, XxapaKTep Cpelibl B BOJHBIX PaCTBOPAxX
HEOPTraHUYECKUX COCAUHEHUN, TUIl KPUCTAIUIMYECKON PEMIETKA KOHKPETHOTO
BEILIECTBA;

packpeiBath cmbich Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAaHHUE: OINHUCHIBATH W  XapaKTEepU30BaTh
Tabimunyto (opmy Ileproauyeckoil CUCTEMBbI XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHSATUSA «TrJaBHasg Toarpymnmna (A-rpynma)» ©u «1mo0oudHas
noarpynmna (b-rpynma)», wmanble U OOJibIIME TEPUOMABI, COOTHOCHUTH
0003HaY€HHUsA, KOTOPbIE UMEIOTCSI B IEPUOJUUYECKON TabIULE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XHUMHUYECKUX DJIEMEHTOB (COCTaB M
3apsn siapa, oOl1ee YuciIo JIEKTPOHOB U pacpe/Ie]ICHUE UX O AJIEKTPOHHBIM
COSIM), OOBSACHATH OOIIHE 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
AJIEMEHTOB M UX COCIUHEHWN B Tpejenax MajblX MEPHOJIOB M TJIABHBIX
MOATPYIII C YYETOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peaknuu (M0 YHUCIy M COCTaBy YYacCTBYIOIIMX B PEAKIUU
BEILIECTB, IO TEIIOBOMY 3(P(DEKTy, MO HU3MEHEHHUIO CTEIEeHEW OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME W CcHeNU(PUUYECKUE XUMHUYECKHUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEILIECTB, MOATBEPAKAasi ONUCAHUE PUMEPAMU
MOJIEKYJISIDHBIX W HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKLHnii;

COCTaBJISITh YPABHEHUS JEKTPOJUTUYECKON TUCCOLMAIIMU KUCIIOT, EI0Yen
U COJIeH, TIONHBIE M COKpalIEHHBIC YpPaBHEHUS pPEaKIMil MOHHOTO OOMEHa,
YpaBHEHUSl peaKIui, MOATBEPKIAIOIIMNX CYIIECTBOBAHUE T€HETUYECKOU
CBSI3U MEXK]1y BEILIECTBAMHU PA3JIMYHbBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCJIWTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKlui;
IIPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX NPEBpAlEHU B Pa3IMUYHbBIX
YCIIOBUSIX;



Pa3nea 1. IlepponayanbHble XUMHYECKHE NOHATHS

BBIUUCIISTH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BELIECTB,
MAacCOBYIO JIOJII0 XHUMHYECKOTO »JJIeMEHTa M0 QopMylie COECTUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBAa B PacTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOHN peaKlny;

coOI0AaTh MpaBUJIa MOJIb30BAHUS XUMHUUECKON MOCYI0N U J1abOopaTOPHBIM
000pyI0BaHUEM, a TAKXKe IpaBuiia 00OpallleHuUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKUHUSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB 11O
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AaMMHUAKA U YTIEKUCIOTO
rasa);

IPOBOJUTH PEAKINH, MOJITBEPKIAIOLINE KAaueCTBEHHBIM COCTAaB Pa3iIMYHbIX
BEIIECTB: pACMO3HABaTh OMNBITHBIM MyTEM XJIOpUA-, OpOMHUA-, HOAMI-,
kapOoHat-, Qocdar-, cuiIMKaT-, Cyiab(har-, TUAPOKCHI-UOHBI, KATUOHBI
aMMOHHS W HOHBI HW3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIWE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

OPUMEHATh OCHOBHBIE ONEpPALlMU MBICIUTENIBHON AESITENbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEeMAaTU3AINIO, BBISIBJICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€H — JUIS M3YYCHHS] CBOMCTB BEIIECTB U XHUMHUYECKUX
peakiui, eCTEeCTBEHHO-HAayyHble METOJbl IO3HaHWs — HaOJIO/ICHNUE,
U3MEpEeHHE, MOJIETMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIA U MBICJICHHBIN ).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuectBo yacos DJIeKTPOHHbIE

HaumenoBanue

(uudpossbie)
pasjieios u TeM Bcer  KoHTpoJIbH IIpakTnyeck

o0pa3oBaTe/ibHbIE
MporpaMmMabl 0 ble padoThI ue padoTsl

pecypcsl

XUMHUST —
BaykHas 00JIacTh
bu6mmoreka [JOK
€CTECTBO3HAHUA U
1.1 . 5 2 https://m.edso0o.ru/7f418
MPAKTUIECKON 37¢
JEATCIIBHOCTH -
YyeJIOBEKa
BemectBa u Bbubmmoreka [JOK
1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f418
peaxkmuu 37c¢c

Hroro mo pazaeny 20



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3znesn 2. Baxkneiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3zayx.
Kienopox bu6mmoreka [IOK

2.1 ' 6 https://m.edsoo.ru/7f418
TTouste 00

37c

OKCHaX
Bonopoa.Ilonsitu bubmuorexa [JOK

2.2 € 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f418
COJISIX 37¢c
Bopa. PactBopsl. bu6mmoreka [IOK

2.3 [TonsTre 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBaHUAX 37c
OCHOBHEBIE
CIACCHL bu6mmoreka [IOK

2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPraHUYECKHUX 37¢
COCIMHEHUN —

Wroro mo pazneny 30

Paspnean 3. llepunonnyeckuii 3axkoH u [lepuoguyeckas cucreMa XUMHYECKHUX 31eMeHTOB /1.
N. MenpeneeBa. Ctpoenne aToMoB. XuUMH4YecKasi cBA3b. OKUCINTEIBHO-

BOCCTAHOBUTC/IbHBIC PCAKITUN

Ileproanueckui

3aKOH U

Ilepnoauueckas

31 cucreMa 7
XUMHUYECKHUX

anemenTtoB Jl. U.
Menene-eBa.

Crpoenue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7f418
37c

XuMuueckas

CBSI3b.

3.2 OKHUCINTENIBHO- 8 1
BOCCTaHOBUTEIILH

bI€ PEAKIINHI

bubmuorexa [JOK
https://m.edso0.ru/7f418
37c

bu6mmorexa [IOK
Hroro no paszneny 15 https://m.edsoo.ru/7f418
37c
bubmuoreka [JOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f418
37c
OBIIEE

KOJIMYECTBO 08 4 >



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

YACOB I10

I[TPOI'PAMME
9 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HauMmeHoBaHue
(uudpossbre)
n/ | pa3sjgesioB H TeM Bcer  Kourpoubu IpakTHyeck
oOpa3oBaTeJibHbIE
I nmporpaMMbl 0 ble padoThI ue padoThbl
pecypcebl
Pa3znen 1. BeniecTBO M XUMHUYeECKHE PeaKIUU
[ToBTOpEeHue u
yriayoneHue bubnuoreka [IOK
1.1 3HAaHUH OCHOBHBIX 2 1 https://m.edsoo.ru/7f41a
pasnenoB Kypca 8 636
Kjacca
OcHOBHBIE
3aKOHOMEPHOCTH Bubmiorexa ITOK
1.2 P 2 https://m.edsoo.ru/7f41a
XUMHYECKHAX
. 636
peakmuit
DNEKTPOIUTUUECK
as TMCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XuMHUecKue 3 1 1 https://m.edsoo.ru/7f41a
peakuunu B 636
pacTBopax
Uroro no pazaeny 7
Pasznea 2. Hemerananl 1 UX coeAMHEHUS
O61mas
XapaKTEePUCTHKA
bubnunorexa LIOK
XUMHYECKHAX
2.1 1 https://m.edsoo.ru/7f41a
aiieMeHToB VIIA-
636
TPYTIIIHL
T"amorensl
O61mas
XapaKTEPUCTHKA
bubnunoreka LIOK
XUMHYECKHAX
2.2 3 https://m.edsoo.ru/7f41a

sreMeHTOB VIA-
rpynnsl. Cepa u
e€ coeqUHEHUS

636



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

O61mas
XapaKTepUCTHKA
XUMHUYECKUX

2.3 anemMeHToB VA- 4
rpynmnsl. A30T,
bochop u ux
COCMHEHUS
O61mas
XapaKTepUCTHKA
XUMHAYECKUX

2.4 aneMeHToB |VA- 2
IpyHIbl. YTIepon
U KPEMHMU U UX
COEIMHEHUS

bubnunorexa LIOK
https://m.edsoo.ru/7f41a
636

bubmuoreka [IOK
https://m.edsoo.ru/7f41a
636

Utoro no pazneny 12

Pazgea 3. MeTayibl M UX COeAUHEHUA

OO01me cBolicTBa

3.1 4
METAJUIOB
Baxxneiinmme
3.2 METaJUIbI U UX 12
COEIMHEHNS
Wroro mo pazneny 20

bubmmoteka IIOK
https://m.edsoo.ru/7f41a
636

bubmmoteka IIOK
https://m.edsoo.ru/7f41a
636

Pasznen 4. Xumus u okpyxamwomas cpeaa
BemecrBa u
4.1 MaTepHasl B 3
JKW3HU YeIoBeKa

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a
636

Hroro o pazneny 3
OBILIEE

KOJIMYECTBO 6
YACOB IIO

[TPOI'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue
» Xumus, 9 kimace/ Pyasutuc I'.E., ®enpnman @.I'., AkiimoHepHOE 0OIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumus. 8 kiaace: yueo. s oomeoopaszaBar. Opranusaiuii: 6a30BbIif® YpOBEHbB/
I'.E. Pym3utuc,®.I". ®enpaman. — 3—¢ u3a. — M.:Ilpoceemenne, 2017. — 224c.
Xumus. 9 knacce: yueb. 1is oomeooOpaszaBar. Opranuzaiuii: 6a30Bblii® ypOBEHb/
I'.E. Pym3utuc,®.I". ®enpaman. — 3—¢ uza. — M.:Ilpoceemenne, 2017. — 224c.
Xumust: yaeOHUK Jutst ydammxcs 8, 9 kiacca 0011eo0pa3oBaTebHbIX®
yapexaeHuit (mpoduibHbIA ypoBeHb)/ o pea.npod.H.E.Ky3nenosoii.- 2-¢
u3a.nepepad/ - M/: Benrana —['pad.2006.- 384c I'apa H. H. Xumusi.

Ypoxku B 8,9 kiacce : yue6. mocobue qjsie odmmeoopazoBar. opranuzanuii / H. H.
["apa. — 2-e uzn., nepepad. — M. : [Ipocsemenue, 2015.

H.II. Tpoery6oBa KoHTpOJbHO — U3MEpUTENBHBIE MaTepUaIIbl. XUMUS:® 8, 9
kiacc M.: BAKO, 2016. T.A. bopoBckux TemaTuueckue TECThI IO OPTraHUUYECKON

XuMHUH.* YraeBoopobl. 10 kinacec M.: U3narenbctBo « Jx3amen», 2015.



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

http://college.ru/himiya/

http://nim.1september.ru/

http://school-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/

http://him-school.ru/
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