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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Na€T MOPECTaBICHUE O IMEJsAX, OOIIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUHU, ONPEIENAECT KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JIEATELHOCTH OO0YyYalomerocss Mo OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIONMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS riIo0aibHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIIUXCS;



CrocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO--
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHUsi  y4eOHOro  MpeaMeTra, KOTOpPbIM  ABJSIETCS  NEJaroruuyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX NpeAMeToB: «OKpyXKaromuil MHpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO TpeaMeTa COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OpMHUPOBAHUHN U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUSI Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKOe MpUOOIIECHHUE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y O0Oy4yarommxcs TYMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiectBa. du3nuueckue CBOMCTBA BEMIECTB. ATrperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3p KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuXx CBOMCTB 00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xene3a ¢ pactBopoM conu meau (11),
U3Y4YeHUE CIOCOOOB PA3JCICHUs] CMECEH: C MOMOIIBI0 MarHuTa, (GuiIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBO. Haxoxjaenue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUS KUCTopoAa B J1abOpaTopuu W MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO0 3 ekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHre NpUpPOIHbIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axkruBHoctm meraimnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEECICHUE COAECPKaHUs KUCIOpoAa B BO3AYyX€, MOJYUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W M3YyYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEIOBAaHHE OCOOCHHOCTEH pAcTBOPEHUS BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHNE OO0pa3IOB HEOPTraHWYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METAJIa JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leprognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnel. Dnektponsl. CtpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl OKMCIIEHUs U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpaNbl, TOpPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanuys XuMA4eCKUX peakivii Mo pa3IunyHbIM MpU3HAKaM (110 YHCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOXKEHUE XHUMHYECKOIO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3ME€KTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HIOHHOTO 0OMeHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJICIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCA AUCCOLUALNUA KHCIOT, WIENOYEed U  COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapakTepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, IMOJydYeHUE, NMpumeHeHue. JlericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHUMHUYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdaT-uoH. HaxoxaeHue ceppl u €€ coelWHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHHs. A30T, PacHpOCTpPaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYEeCKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COETUHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3ndeckue U XUMUUECKHUE CBOMCTRA,
nosydyenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa u €€ conM, uX (PU3NYECKUEe U XUMHYECKHUE CBOICTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEILIECTBAX: )KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcuae kpemuus (IV) u kpemuueBoit kuciaore. CHIMKATBI, UX HCIOJb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HochOpHBIX yAOOpEeHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIB30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne WEeno4YHbIX METANIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelinve coequHEHUs KalblUs (OKCHUI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHHSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIHS, aJIOMHHUS, [UHKA, KEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIIBHBIX 3a71a4d Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomiehd cpeabl (MpeaeiabHas IO0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmoie ceazu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOIIEro
oOpa3oBaHUsl JOCTUralOTCs B XOJi¢ OOy4YeHHs] XUMUU B €IUHCTBE Yy4eOHOH H
BOCITUTATEIbHON AEATENBHOCTH B COOTBETCTBUH C TPAJULMOHHBIMUA POCCUHCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HIPHUHATBIMH B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEIEHUS M CHOCOOCTBYIOT IpoLieccaM
CaMOMO3HaHUs, CAMOPA3BUTHS U COLIMATTU3ALMH 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATBbCSl CHUCTEMOW IO3WTHMBHBIX I[IEHHOCTHBIX OpHEHTALMA U
pacIIMpeHne ONbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpMoT4ecKoro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HAcJeIHi0, MOHUMAHMsS 3HAYEHUS XUMUYECKONM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU WH(pOpMAIMEH O
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00ILIECTBA;

2)rpamaaHCcKOro BOCIMTAHUA:



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHON KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBbIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MMOCIEACTBHUI MOCTYIKOB;

3)IEeHHOCTH HAYYHOI' 0 MO3HAHUSA.

MHUPOBO33PEHUYECKHUE TPEJCTABICHUSI O BEIIECTBE U XUMHYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIOIIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOTHOM CPEJION, O POJIM XMMHUH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJbHBIC MOTHUBBI, HAIPABJICHHBIC HA TOJyYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHU,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKON KyJIbTYphI, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOMU
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIIOO003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4)(popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HETPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHUS),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

S)Tpya0BOro BOCIIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY M3yUeHHUI0 TTpodeccuii U Tpyaa pa3audHoOro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TNPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIUBUTyaIbHON TPAGKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEH,
yCHENTHON MpoheCcCUOHATBFHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aaliTUPOBATHCS B TPOQeCcCHOHATBLHON Cpejie;



6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH LEJIECO00Pa3HOE OTHOIIEHHE K MPHUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3emile, OCHOBE €€ CYIIECTBOBaHHUSA, TOHUMAHUE [IEHHOCTH 310POBOrO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
IpaBuJI 6€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEeH MPUPOTHON CPEIoH, JJi TOBBILICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTell HX peleHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOMN U COIMAJIbHON MTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMBIE IS
dbopMUpOBaHUS MHUPOBO33PEHUS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUUN M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O LIETOCTHOU
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (II03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETyJIATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
NEATEIBbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHUSI HCTOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTePHbIE
MpPU3HAKH, YCTAaHABIIMBATh B3aUMOCBSI3b C JAPYTMMU HOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSACHEHUS OT/ACJBbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHBIC, IEAYKTUBHbIC, IO AHAJIOTHUH),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

YyMEHHUE TMPUMEHATh B TIpolecce TMO3HAHMS TOHATUS (TIPEAMETHBIE W
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CHMBOJ DJIEMEHTa), XUMHuYeckas ¢GopMmyia W YpaBHEHHUE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TI03HABATENBHBIX 337a4, C YIETOM
ATUX MOJIECIBHBIX TPEJCTABICHUIN BBISBIATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC



MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKITHA,
BBISIBIIATH ~ OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJIEHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHMs, a TaKXKE B KAyeCTBE OCHOBBI JJs1 (OPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJibTar, POpMyIUpPOBaTH 000OIIECHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECTOBAHMS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nndopmanmueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGOPMAIIUIO
pa3IMYHBIX BUIOB U (DOPM MPEACTABICHUS, MOTYIaeMyIO0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4dHO-TIOMyJIsIpHAsl ~JUTepaTypa XUMHUYECKOTO COJEp)KaHUsA, CIPABOYHBIC
mocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO M
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TPUMEHSATh Pa3IU4HbIe METOJbl U 3alpOChl MPU TOUCKE U OTOOpE
uH(OpPMAITMU W COOTBETCTBYIOIINX JAHHBIX, HEOOXOMWMBIX IS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
0o0JaCTH  HMCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHMSI PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATh ONTUMAIBHYIO (hOpMy TIpeacTaBieHus: HHGOpMaIUu u
WLTIOCTPUPOBATh pEIIaeMble 3aladydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpoliecce Yy4eOHOH U
HCCJIEIOBATENLCKON JEATEIbHOCTH UH(OPMAIIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEeNIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIIeH MPHUPOIHOM
Cpelbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCUHU) TIO
CymecTBy  oOcCyXmaemMoii  TeMbl, (OPMYIHpPOBATH CBOM  MPEIJIOKCHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKSHHOM 3a/1a4H;

YMEHHsI ~ TPEJCTABIATH  TMOJYYCHHBIE  pe3yJabTaThl  [MO3HABATEIHHON
NEATETbHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JeNlaTh MPE3EHTAIUI0
PE3YJIBTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1ab0paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);



yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM M HMCCIIEOBATENBCKON  JEATENBHOCTH  MPH  PEIICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIMIMX HHTEPECOB M COTJIACOBAHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

Pery/iiTUBHbIE YHUBepPCAJIbHbIEe YUeOHbIe AeiicTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPENEATh NN JESITeIbHOCTH, IUIaHUPOBATD,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WU KOPPEKTUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEWCTBUMA TPH BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJIy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLIEHUBAaTh COOTBETCTBUE IIOJIyUEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHUE
MCIIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, TIPE/IaracMbie B yCIOBUH 3aJaHUMA.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JIaHHOM denepalibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
NeucTBul, crnenuduueckue I  OpeAMETHONM o0nacTu  «XUMHS», BUIBI
JNEATEIBHOCTH 1O  TMOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOyuenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX TOHSTHI: aToM, MOJIEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUUECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHHS, XMMHUYECKasl PeaKIusi, KiIacCU(pUKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEeaKiuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAs! KOHIIEHTPAIUs) B PACTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [J[. . Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHUS MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTapo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iauvaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manieie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUs, KOTOPbIE MMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 PIECKTPOHOB
U pacrpeieieHue X MO0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PHUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHbBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAllEHUA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJISIPHYIO MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOTO »dJIeMEHTa 10 ¢dopmyIe
COCIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITH OCHOBHBIE OIEpAllMi MBICIUTENBHON JAEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IIEHHE, CHCTeMaTH3aIlIo, KIacCH(PHUKAIUIO,
BBISIBJICHUE TMPUUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 M3Y4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAy4YHbIE METOMbI



MO3HAHUS — HAONIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBUJaM  MOJIb30BaHUS ~ XUMHUYECKOW  MHOCYAOM |
7ab0paTOpHBIM  000PYJIOBAaHMEM, a TaKXKe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUHUSIMHA 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHUI0O U COOMPaHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHCIOPOAA), IPHUTOTOBICHHIO
pacTBOPOB C ONPEAEIEHHOW MAacCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIJAHUPOBAaTb M MPOBOAUTH  XUMHUYECKHE  DKCHEPUMEHTHI IO
pAacIoO3HAaBAHUIO PACTBOPOB MIEJIOYEH U KUCIOT C MTOMOIIbIO UHAUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K koniy oOydeHus B 9 kiacce mpeaMeTHbIE Pe3yibTaThl HA 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:
pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHSATHUNA: XHWMHYECKHUM
AJIEMEHT, aTOM, MOJIEKyJia, HWOH, KAaTHOH, aHWOH, MPOCTOE BELIECTBO,
CI0>KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETICHb
OKHCIICHUSI, XUMUYECKasi pPEaKIrsi, XUMUYECKasi CBs3b, TEIUIOBOM 3P (DEKT
peakiuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINH,
OKHUCJIUTEb,  BOCCTAHOBUTEINIb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
AIITOTpONUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MOHHAS,
METAJJIMYECKAs), KPUCTAINIMYECKAass pEHIETKa, KOpPpO3Usl METaJlIoB,
CIJIaBbl, CKOPOCTb XHMHYECKOW PpEAKUHMH, TMPEICIbHO JOMyCTUMAs
koHueHTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPALICHUI;
UCIIOJIB30BaTh XUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJeHUS (opmy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K
OTpEeNIeNIEHHOMY KJIACCY COCIWHEHUU 1o ¢dopmyrnaMm, BHUII XUMHUYECKOU
CBs3U (KOBaJ€HTHAs, WOHHAS, MeETaJUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHUSX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKHX COCAWHEHUM, TUI KPHUCTAUIUMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akoHa J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TOHUMAHHWE: OMNHUCHIBATH U XapaKTEPU30BATh



tabnmuunyio Gopmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
paznuyaTth MOHATUSA «rJaBHasg noarpynmna (A-rpynma)» U «1no0odHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME TEPUOIBI, COOTHOCUTH
0003HauYEHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XAapaKTEpPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3aps] d1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneiieHue WX TI0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHI B
npezesiax MajlbIX MEePUOIOB U TJIABHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX
aTOMOB,;

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEUDUUECKHE XUMHUYECKHUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEILECTB, MOJTBEPKIAs OMNHUCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIET0YEH U COJIEH, ITOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI NOHHOTO
oOMeHa, ypaBHEHUSI pEaKlHii, TOATBEPKAAOMUX CYIICCTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHIA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OaslaHCa ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKUX TMpPEBpalleHUd B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYKO MAaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO0 »3JIEeMEHTa 1o (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coONOaTh  MpaBuUja  TOJB30BAHUA  XUMHYECKOW  TMOCYOW W
7abopaTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSMU 110 BBITOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 1O TOJYYEHUIO U COOMpPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKUUW, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
noaua-, kapobonar-, ¢ocdar-, cuwimkar-, cyibdar-, THIPOKCUI-UOHBI,



KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATeILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEeHNE, CHUCTEMAaTH3AINIO, BHISBICHHE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
No 1/ HaumeHoBaHue pa3/iejioB U TeM KosimuecrBo yacos JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
°n/m
NMPOrpaMmMbl Bceero pecypchl

Paznen l.HepBonaqanLHHe XUMHUYECCKHUEC TTIOHATHUSA

XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHMS U IPAKTUYECKOU ) bubmuoreka LIOK https://m.edsoo.ru/7f41837c

JACATCIIBHOCTH 4YCJIIOBCKA

1.2 BewecTBa 1 XuMuieckue peakuuu 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢

Htoro no pazneny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB

B .K ! 0

2.1 O3AYX. RHCHOPOA. IOHATHE O 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
OKCcHuJgax
B I

2.2 OAOPOALLIOATHE © KHEIOTax 1 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
COJISX
Bona. P ! 0

2.3 OA8. TACTBOPEL LIOWATHE O 5 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
OCHOBaHUSX
o

24 CHOBHDIC fﬂaCCH HeOprafeciin 11 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
COCTMHCHU I

Uroro no pazgeny

30



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

Pasznea 3.Ilepuoanueckuii 3axoH u [lepuoguyeckasi cucrema xumuueckunx 3jemMenToB /. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuyeckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema

3.1 7 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢c
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma
X .0 -
3.2 VIMITICCIAs CBASE. LKHCIITEIRHO 8 bubnmoreka [{OK https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
Htoro no pazneny 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
Pe3epBHOe Bpems 3 bu6nuoreka L{OK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

Ne i/

HanmenoBaHue pa3jiesioB U TeM
NPOrpaMmblI

KoaunuecTBO 4acoB

Bcero

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

Pa3nes 1.BemecTBo U XuMH4YeCKHe peaKkuu

[ToBTOpEeHME U yriayOJIeHUe 3HAHUH

11 5) bubnmoreka [{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IeNoB Kypca 8§ Kiiacca
o

1.2 CHOBHUHG JAROHOMEPHOUTI XUMIHOCRUX 4 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
peakiuii
C) .

1.3 FICKIPOIMIMHPCRAN ANCCOTAtILL 8 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIH B PACTBOpax

Hroro no pazgeny 17
Pa3zgen 2.HeMeTaJlJIBI M X COeANHEHUSA

06

2.1 TSl XapAKTCPHUTHEA XUMIIECRUX 4 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
snemeHToB VIIA-rpynmnsl. ['anorenst
OO0m1as XxapakTepuCTUKa XUMHUECKUX

2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
COEZIMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX

2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX

2.4 anemeHToB |VA-rpynmnel. Yraepoa u 8 bubnuoreka L{OK https://m.edsoo.ru/7f41a636

erMHI/Iﬁ U UX COCIUHECHUA

Uroro no pazgeny

25



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

Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS

3.1 OO0m1ue cBOICTBA METAIIOB 4 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUS 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Htoro mo pazneny 20
Pa3znen 4.Xumus u okpyxamomas cpeaa
B
4.1 CLUECTBA I MATCPHAIIBL B KH3HH 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
yelnoBeKa
Hroro o pasneny 3
PesepBHOe Bpems 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBO yacoB DJIeKTpo e
No Jara JIEKTPOHHBI
Tema ypoka undposbie
n/n Bcero U3YYeHU s
o0pa3oBaTe/ibHbIE
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bub6mmoreka [JOK
yejoBeKa. Tena u BelecTBa https://m.edsoo.ru/ff0d210c
2 [TousitTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubmorexa [IOK
a https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «I[IpaBuia paboTsl B
3 J1a00pPaTOpUN U IIPUEMBI OOpPAIIEHUS C 1 bubmorexa [IOK
patop p pait https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuoreka [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 ITpakTuyeckas padora Ne 2 «Pa3nenenue cMmeceit 1 bubnuorexa [JOK
(Ha MpUMepe OYUCTKU TTOBAPEHHOMN COIN )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 A 1
TOMBL 1 MOJCKYIH https://m.edsoo.ru/ff0d2a6c
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bu6mmoreka [IOK
XHMHUYECKHUX DIIE€MEHTOB https://m.edsoo.ru/ff0d2be8
8 ATOMHO-MOJEKYIISIPHOE YUEHHE 1 bubmmorexa [TOK
YIpHOE YA https://m.eds00.ru/ff0d2d50
3aKOH ITOCTOSHCTBA COCTABa BEILECTB.
9 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 Bubmrorexa LIOK
pMyTIa. https://m.edsoo.ru/ff0d2eae
XUMHAYECKHUX DJIIEMEHTOB
10 OTtHocuTenbHas atoMHast Mmacca. OTHOCHTEILHAS 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MOJICKYJIsIpHas Macca

11 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COCAUHEHUU https://m.edsoo.ru/ff0d350c
bu6mmoreka [JOK
12 KommuectBo BemecrBa. Mounb. Mossipas Mmacca https://m.edso0.ru/ff0d5230
13 Du3nYeCKUe U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
14 [Ipu3Haky U ycinoBus NPOTEKAHUS XUMUYECKHUX bubnuorexa [IOK
peaxuui https://m.edsoo.ru/ff0d3al16
15 3aKOH COXpaHEeHUS MACChl BEIECTB. XUMHUUYECKUE bubnnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/ff0d3b88
Brruncnenus konu4yecTBa, Macchl BELIECTBA 110 bubnmoreka [JOK
16 .
YPaBHEHUSIM XUMUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
Knaccuukanus XuMU4eCKUX peaKiui bubnuorexa [JOK
17
(coenuHeHus, pa3oKeHHs, 3aMelIeHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
18 M. B. JIoMOHOCOB — yU&HBIN-3HIIUKIIONIETUCT. bubnuoreka [IOK
O060011eHre U crucTeMaTu3alys 3HaHUH https://m.edsoo.ru/ff0d40c4
19 KontponbHas pabora Nel o teme «BermecTtBa u bub6nuorexa [IOK
XAMUYECKHE PEAKIIANY https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
20 KHC?I}(;XO 3JIEMEHT U MPOCTOE Beﬂyzcmo Bubmmorexa LIOK
pon P B ' https://m.edsoo.ru/ff0d448e
O30H
duznyeckue U XMMHUYECKHE CBOICTBA KUCIOpOAa
21 (peakuu okucieHusi, roperue). [lousarue 06p ’ Bubnmorexa LIOK
peaxt > TOP ' https://m.edsoo.ru/ff0d4614
OKCHJIax
99 CriocoOsI moTydeHus: KUCI0po/ia B JIabopaTOpuu bubnuorexa [JOK

" NPOMBIIIJIICHHOCTH. HpI/IMeHeHI/IC KHCJIOpOJa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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TennoBoi 3 PeKT XMMUIECKOHN peaKIuu,

23 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, IK30- Bubmorexa LIOK
P P ’ https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUAX
24 TormBo (HedTh, yroiab U MeTaH). 3arpsi3HeHHE bubmuoreka [IOK
BO3/1yXa, CIIOCOOBI €ro MPea0TBPaICHUS https://m.edsoo.ru/ff0d4c4a
o5 [Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue bubnuorexa [IOK
1 cOOMpaHUe KUCIOPOJIa, U3YUCHHUE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
26 Bonopon — 351eMeHT U IPOCTOE BEIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4ddo
27 [IpocThlie U CIOXKHBIE BEIIECTBA bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
28 OU3NYECKUE U XMMUYECKUE CBOKMCTBA BOJOPOIA. bubnunoreka [JOK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMUCTOTAX U COJIAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
bu6mmorexa [IOK
30 C 0 0
MOCOOBI MOJYYEHUSI BOJIOPOIA B TaOOpaTOpUu https://m.edso0.ru/ff0d4ddo
31 [IpakTnueckas padota Ne 4 o reme «llomyuenue bubnnorexa [JOK
¥ coOMpaHue BOJIOPOIa, U3YUYEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
" bubnuoteka [JOK
32 M i 00 .3 A
OIFPHEIM OOBEM Tasop. SaKoH ABOTanpo https://m.edsoo.ru/ff0d542e
Brruncnenus o6b€Ma, KOIMUECTBa BEIIECTBA ra3a
33 10 €r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA WU bubmmorexa [OK
N Y y Bell https://m.edsoo.ru/ff0d55a0
00bEMY
Brruucnennst 005EMOB Ta30B 10 YpaBHEHUIO
i bubnmuorexa [JOK
34 peaxkiuy Ha OCHOBE 3aKOHA 00 bEMHBIX

OTHOIIICHUI r'a30B

https://m.edsoo.ru/ff0d5708
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bu6mmoreka [JOK

35 O 7
M3UYECKHE U XUMUYECKHE CBONCTBA BOJIbI httos://m.edsoo.ru/f0d587a
bu6mmoreka [JOK
i. I1
36 CocraB ocHoBanwii. [ToHsiTHE 00 MHAMKATOpPAX httos://m.edsoo.ru/ff0d50e2
Bopna kak pactBoputens. HacbleHHbie u
37 He}facm :HHHe paCTBO bl Ma](-:ZOBaSI oJIst bubmorexa HOK
o PacTBOpBL A https://m.eds00.ru/ff0d5h40
BEILIECTBA B pacTBOPE
[IpakTrueckas padota Ne 5 o reme
38 «IIpurotoBiieHHE PACTBOPOB C OMPENCTEHHOMN bubmmorexa [JOK
p N . p p el https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 mo teme «Kucnopos. bubnuoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KiIacCU(UKaIS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
4 OcHoBaHus: cOCTaB, KJIacCU(pUKAIMs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XMuMHYECKHE CBOMCTBA OCHOBaHUI bubmorexa [JOK
v https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHYECKHE CBOMCTBA KUCIOT bubmorexa [JOK
i https://m.edsoo.ru/ffOdfee2
46 Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubmuorexa [JOK
MOJyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [IpaxTuueckas pabora Ne 6. Pemenue bubmmorexa [OK

https://m.edsoo.ru/00ad9b7c
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OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME «OcHOBHEIE
KJIaCChl HCOPraHNM4CCKUX CO@HHHGHHﬁ))

48 ['eneTnueckas CBsI3b MEXKIYy KilaccaMu bubnmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O000111eHIE U CUCTEMATH3aUs 3HAHUI
B H https://m.edsoo.ru/00ad9ch2
50 KontponsHas padora Ne3 no reme "OcHOBHBIE bubmuorexa [IOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
HepBI)Ie ITIOIIBITKH KHaCCI/I(i)I/IKaIII/II/I XUMHUYCCKHUX
51 ssieMeHTOB. [loHsATHE O IPYIIITaX CXOMHBIX Eubmiorexa OK
’ 4 A https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
Ilepnomnueckuii 3axkoH u Ilepunonguyaeckas
52 CI/IfTeMa XAMUYECKUX 3neMeETOB A" bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 I1epuopl, rpyIIIbL, 1O TITTBI Eubmiorexa OK
PHOALEL, TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCTaB aTOMHBIX sIJIED. bubnnoreka [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 anemenToB lleproanueckoit cucremsr J[. U bubmmorexa [TOK
PHO T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTeprucTUKa XUMHUECKOTO dJIEMEHTA 110 €T
56 noJioxkeHuto B [lepuoauueckoit cucreme . 1 bubmorexa HOK
proa T https://m.edso0.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3aKoHa JUIsl pa3BUTUS
57 Hayku 1 npakTuku. [. . MenaenceB — yuéHbBIN bubmorexa [IOK
K p IR y ’ https://m.edsoo.ru/00ada96e
mmeagaror u Fpa)KJIaHHH
58 DNEKTPOOTPUIIATEILHOCTh ATOMOB XUMUYECKHIX bu6mmoreka [JOK
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https://m.edsoo.ru/00adaab8

3JIEMEHTOB
MNonnag xumuyeckas cBsA3b
59 1 bubmuoreka [JOK
https://m.edsoo.ru/00adac34
60 KoBasnieHTHAS 1TOIApHAS XUMUYECKAs CBS3b 1 bubnnorexa [IOK
P https://m.edsoo.ru/00adaab8
61 KoBasienTHAS HEMONApHAS XUMUUYECKAs CBSI3b 1 Enbmaorexa IOK
p https://m.edsoo.ru/00adaah9
bubmuoreka [JOK
62 Crenens oxucnennus 1 https://m.edsoo.ru/00adae28
63 OKUCIINTEBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmaorexa [IOK
peaxi https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIU 1 httos://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 o teme «CtpoeHue 1 bubnuorexa [JOK
aToMa. XuUMHUYECKas CBI3b) https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O600111€HNE U CUCTEMATH3alIHs 1 bubnnorexa [JOK
3HaHUM https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O600111€eHHE U CUCTEMATH3alHs 1 bub6nuorexa [IOK
3HAaHUHU https://m.edsoo.ru/00ad9ch2
68 PesepBHblIil ypok. O600111€HNE U CUCTEMATH3alIHs 1 bub6nuorexa [IOK
3HAaHUHU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Ne ni/m Tema ypoka A bp
Bcero U3y4eHus o0pa3oBaTe/bHbIe
pecypcsl
Ilepuonnueckuit 3akoH. [lepuonnueckas
1 crucTemMa XMMU4YecKux anemenToB /1. U 1 bubmmorexa [TOK
T https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edso00.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUYECKON CBSI3U U THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme
5 «[ToBTOpEHUE U yriTyOiaeHne 3HaHUi 1
OCHOBHBIX pa3/IeJIoB Kypca 8 Kiaccay
6 Krnaccudukanust XuMUuecKuxX peakiui 1mo 1 bubnuotexa [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 eakuu. IToHsATHE O TOMOI€HHEIX U 1 bubmmorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
3 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XUMHYECKOHN PCAKIUN U ITOJIOKECHUEC
XUMHYCCKOI'0 paBHOBECUS

https://m.edsoo.ru/00adc28c¢c
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9 OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peaKnuu https://m.edsoo.ru/00adcade
Teopus 3JEKTPOIUTHUECKON TUCCOLMALINN. bubmumorexa [IOK
10
CunbHbIe U clladble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HonHrle ypaBHEHUS peakIui bubmorexa [IOK
yp peakl https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHUI B CBETE IIPEACTaBICHUIT 00 bubmorexa [IOK
. p https://m.edsoo.ru/00add5d8
3JICKTPOJIUTUYECKON JUCCOIMAITIHI
XHUMHYEeCKHE CBOMCTBA COJICH B CBETE
13 MIPENCTABIIEHUH 00 DIIEKTPOIUTHIECKOI bubmorexa HOK
P P https://m.edsoo.ru/00add8h2
IUCCOLIMAIAA
14 ITonsTHE O THAPOIN3E COJICH bubmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
= H https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Pemienue bubnnoreka [JOK
JKCIIEpUMEHTAIBHBIX 3a1aW) https://m.edsoo.ru/00addbfa
17 OO0m1as XxapakTepuCTHKa rajJoreHoB. bubnuoteka [JOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
KonTponbnas padorta Ne2 o teme
18 «IIIEKTPOIUTHYECKAS TUCCOIMALHS bubmorexa HOK
™ ’ https://m.edsoo.ru/00addecO
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)»
Xaoposogopond. ConsHas KUCIIOTA,
19 nggqecfns cﬁoﬁCTBa MMOJIy4YEHHUE bubmorexa HOK
i ya > https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [TpakTrueckast padota Ne 2 o teme bubnuorexa [IOK

«[lony4yeHue coTHON KUCIOTHI, U3y4YEeHUE

https://m.edso0.ru/00ade348
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€€ CBOHCTB»

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX

bubmuorexa [JOK

21 CaKIMI, eCIIM OJIMH U3 PCarcHTOB JaH B
peaxtt A P A https://m.edsoo.ru/00ade488
M30bITKE
99 OO6mias xapakTepucTuka 3J1eMeHToB VIA- bubnnoreka HOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxoxcp €HHE Ccepbl H(ll:é coe I/IHeII)mﬁ B bubmorexa LHOK
A p UH https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEPBI
24 CepoBoaopoi, ctpoenue, pu3ndeckue u bubnnoreka [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KUCIOTA,
25 (1)1/1314%01(1/12 u xmi)nqecxne CBOMCTBa bubmorexa LHOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
MPOMBINIIEHHOTO CII0Cc00a MOTy4eHus
26 cs HOM KHCTIOTHI XI/IMI/ItleCImeyII bubmorexa HOK
p ’ . https://m.edso0o.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl
COEIMHEHUSIMU CEPBI
97 Brruncnenne MaccoBo JOJIM BBIXO/A bu6mmoreka [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTuKa 3J1eMeHTOB VA-
28 rpynnsl. A30T, pacipOCTpaHEHHE B bubnnorexka [JOK
npupoe, Gu3nYeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHUak, ero pu3nuecKue 1 XUMHUYECKUe bubnnorexka [JOK
CBOMCTBA, [TOJIy4YCHUE U IIPUMEHEHUE https://m.edso00.ru/00adf004
30 [TpakTraeckast padota Ne 3 o Teme bubmmoreka [JOK
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«ITomydyenre aMmmuaka, U3yueHue ero
CBOMCTB»

https://m.edsoo.ru/00adf180

A3OTHas KUCIOTa, e€ Pusnueckue u

bubmuoreka [JOK

31
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnnoreka HOK
32 .
ynoopeHuit. XuMHU4eCcKoe 3arpsi3HeHHE https://m.edsoo.ru/00adf518
OKPY’KaIOILEH Cpebl COEUHEHUSIMHU a30Ta
®dochop. Oxcua pochopa (V) u
33 Q)OC(%)O pHasI KI/ICJI((i))Ta q)q)pll)m(qe)cme " bubmorexa LHOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaroB B KauecTBe
34 MUHEpAIbHBIX yI0OpEeHU. 3arps3HeHne bubmorexa HOK
P . yA00P - arp https://m.edso00.ru/00adfc20
PUPOHOH cpenbl pocdaramu
35 Yriepo, pacnpocTpaHeHUE B IPUPOJIE, bubnnoreka [JOK
¢uznyecKkue 1 XMuMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yriaepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
po0OJIeMBbl, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronbHast KUCIOTa U €€ CoNn bubmmorexa [JOK
https://m.edso0.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
38 "TTorydeHne yriIeKUCIIOro ra3a bubmmorexa [JOK
i - ) . https://m.edso0.ru/00ae027e
KauectBeHHas peaknus Ha KapOOHAT-HOH
[TepBoHavanbHbBIE OHATHS 00
bu6mmoreka [JOK
39 OpPTaHMYECKUX BEIIECTBAX KaK O

COCTMHEHUSX YTIIepo1a

https://m.edsoo.ru/00ae054¢
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bu6mmoreka [IOK

40 Kpemunii u ero coefuHeHNs
p s https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnnoreka [HOK
«Baxknennne HeMeTaIbl 1 UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
Kontponbnas padora Ne3 o teme

42 «Baxkneinine HeMeTaaabl U UX bubmorexa [IOK

https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO0m1as XxapakKTepuCcTUKa XUMHYECKUX

43 3JIEMEHTOB — METAJUIOB. MeTaminyueckas bubmuorexa [JOK
CBSI3b M METAJUIMYECKask KpUCTAIINYECKas https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAILIOB
XHUMHUYECKHE CBOIICTBA METAJIIOB.

44 DIIEKTPOXUMUYUECKHUH PSII HAIPSOKEHUI Bubmorexa ITOK

p p p https://m.edsoo0.ru/00ae1156
METAILIOB
O6111e crnocoObl MOTYyYEHHsI METaLIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUsAM bubnuoreka [IOK
XAMHUYECKUX PEaKUUi, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJIEPKUT NMPUMECH

46 IToHsTHE O KOPPO3MHU METAIIOB bubmorexa LOK

pp https://m.edsoo0.ru/00ae1278
bu6nmoreka [JOK

47 €JIOYHBIE METaJIJIbI
i https://m.edsoo.ru/00ael14b2

48 OkcHuabl ¥ THAPOKCUIBI HATPUS U KaJIUA bubmmorexa [TOK

g AP a p https://m.edsoo.ru/00ael14b2

49 [IlenoyHO3eMETBHBIE METAILITBI — KaJbLIHI bubnuotexa [JOK

U MarHuim

https://m.edsoo.ru/00ael5e8
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bu6mmoreka [IOK

50 BaxkHeiilne coequHEHNS KaIbIIH
s H https://m.edsoo.ru/00ae15e8
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuoreka [JOK
52
YCTPaHEHHUS https://m.edso00.ru/00ae1886
[Tpaktuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABLI M METOJIBI €8 bubnnorexa LIOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
bu6mmoreka [IOK
54 AnroMuHHUH
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOCTBA OKCHIA U bubnnorexa [HOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso
https://m.edsoo0.ru/00ae1d86
57 Oxkcuapl, TuApOKCU B U conu xkene3a (1) u bubnuorexa [JOK
xemnesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
[Tpaktuyeckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAILHBIX 3aad [10 TEME bubmorexa LOK
p . A https://m.edsoo.ru/00ae3de8
«Baxueime MeTalIbl 1 KX COETUHEHUI
Bbrancnenus mo ypaBHEHUSIM XUMHUYECKUX
€aKIIM, eCJIM OMH U3 PEAreHTOB JaH B
60 EIS6BITK€ WA COLE )KI/ITI;I HMeECH bubmorexa LOK
sep N p ’ https://m.edso00.ru/00ae1750
Brrunciienust MacCOBO#M 0JIM BBIX0/1a
MPOYKTA PEAKITUU
61 O00011eHNEe U cUCTEMATH3AINs 3HAHUHI
62 Konrponsnas padora Ne4 o reme
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«Baxneimuye MeTaIbl U UX COCOAUHCHUA»

63 BemectBa 1 maTepuanbl B IOBCEIHEBHOM 1 bubnnoreka HOK
JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH bubmuorexa [JOK
64 1
cpensl https://m.edsoo.ru/00ae4270
65 Ponb XuMHUM B pelIEeHUH SKOJIOTUYECKUX 1 bubnunoreka [HOK
npo0emM https://m.edso00.ru/00ae4270
PesepBHblit ypok. O60011eHNE U bubnmoreka [JOK
66 . 1
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepsHblit ypok. O60011ieHMEe 1 1 bubnnorexa [JOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c
68 Pesepsublit ypok. O60011eHME 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'adbpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemenne» 2023 r.

» Xumus, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe o0IIeCTBO
«M3marensctBo «IIpocBemenue» 2021r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. I'abpuensan O. C., BockoOoinukosa H. I1., fmrykosa A. B. HacTonbHast kHura
yuntens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX ONBITOB U
npaktuyeckux padot. 8 k1. K yuebnuky O. C. 'abpuensina «Xumus. 8 kimace». M.:
Hpoda, 2022.

3. IN'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumus». 8 knacc / O. C. T'abpuensn. — M. : Jlpoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumusy. 9 knacc / O. C. T'abpuensn. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yueonuky O. C. ['abpuensna «Xumus. 8
Kjacey : metoauyeckoe nocoodue / JI. . Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHosornueckue kaptol K yueonuky O. C. I'abpuensana «Xumus. 9
KJjacey : metoauyeckoe nocodue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumust. 8 ki1.: KoHTposbHBIE U TPpOBEpOUYHBIE padoThI K yueOHuKy O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u
np. - M.: Jlpoda, 2022. nanusie

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera « Xumusi» 1 caliT 1utst yautens «51 uay Ha ypok
XMMHUIN

http://him.1september.ru Equnas xomtekmus IIOP: TIpeameTHas KouteKus
«XuMUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcnepuMeHThl: xumus. Kostekius Poccuiickoro o6meo0pa3oBaTeaIbHOTO
nopTaina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://wwwalhimik.ru Bcepoccuiickast onuMnana mKoIbHUKOB 0 XUMUN
http://chem.rusolymp.ru Oprannueckast XuMUsL: 3JI€KTPOHHBIA Y4eOHUK ISt
CpPEIITHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: JIEKTPOHHBIN yU4COHUK
http://wwwhemi.nsu.ru OTKpbITHIH KOIeIK: XUMHUS









