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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe denepaibHOM paboyell TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMeTa, yCTaHaBJINBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH W3YUYeHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHMEe XWMHH CIYXKUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IEeSITEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €MHCTBO MPUPObI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHUSL.

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

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHSS (GYHKIUU OOBSICHEHHS M IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Ipy w3ydeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHHUHA W
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYCHHE MPUOOPENTH TaKUE LI, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMS Ha CHCTEMaTHYECKOE MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOM NEATENLHOCTH, IMO3HAHUS M CAaMOIIO3HAHMUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaoIlIero MHUpa, MCIOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUS [EHHOCTH XHUMHYECKHX 3HAaHWUW JJig BBIPAOOTKH JKOJIOTHUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEUYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (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. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax Mo3HaHMS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢Gopmyrna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX DJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BhITIApUBaHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBeeHNE OYUCTKU TTOBAPEHHOU
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl
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MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HacpilieHHble M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KHU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcugoB. Dusnueckue MU XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
NpeKpalleHusi TopeHus (Mmokapa), O3HAKOMJICHHE C oOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),
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WCCJIEIOBAaHNE O0pa3Il0OB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIuid HEeUTpaiu3alydu, IOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJia JAPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIUHCHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
yieMeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBA3b.
OKuCIUTEILHO-BOCCTAHOBUTEIbHbIE PEeaKIIUU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJloreHbl, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aM(GOTEPHBIC OKCHIBI
Y TUJIPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpymnbl. PU3NYECKUH CMBICT IOPAJAKOBOTO HOMEpAa, HOMEpPOB IepuoAa |
IPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
[Tepuomuueckonn cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [leprnoanueckoii cucteme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJudyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. 1. MeHneneeB — y4y€Hbli U
rpaXkJjaHuH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
ITporiecchl OKMUCIICHUSI U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNUS ).

Mesricnpeomemmnuwie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILECTBA OT THUMA KPUCTAIUIMYECKONW PEHIETKHU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUH,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUU
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OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
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:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepuctuka rajsoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (pumyecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WUECKHE W XHMHUYECKHE CBOMCTBa (0OmME 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
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cyiabdaT-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHM B MpHUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
uX pU3NYECKUE U XUMHUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHast peakuys Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHHE OKPYIKAOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonap3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B mpupone. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUEeCKUe U XHUMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBaX KakK O COCIMHEHUSX
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 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npeicTaBieHHs 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM 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
rajJoreHOB M HUX COCIUHEHUN (BO3MOKHO HCIIOIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3laMu a30THBIX U (HOChHOPHBIX yAOOpPEHUil, MMOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKAHUsI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U H3yUYCHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbI ¥ UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[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
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TUJIPOKCUABl HaTpus W Kanud. l[IpuMeHeHHne WIEeNOYHBIX METAUIOB MW 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 Kanblus. Baxueilue coequHEHHUs KalblUs (OKCHI, TUIPOKCUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHMUSI.

Keneso: nonoxenne B [lepuoguueckoi 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
KJIbIIUSl W HATpus C BOJOM (BO3MOXKHO HCIIOJIB30BaHUE BHUICOMATEPHUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(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 SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJIJIbl 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
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYXKaroIehd cpeinl (MpenesibHas JOIMyCcTUMas
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu

12



Peanuzamnus MexXnpeaMeTHBIX CBS3€H MpU WM3YYeHHMH XUMHUU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DakT, rUmores3a, 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, HYKIUJ,
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJA, DJICKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIaeMbI€, TOINIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIUN 00YUYarOIIUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4yeOHOM JeATeNTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU
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JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U Tpya pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACNAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHON
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HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXaeHus (MHIYKTHBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHPOPMAILlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX Ji BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX ITOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH UH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcykgaemMol  TeMmbl, (GOpPMYJIHpPOBATH CBOU  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO AKCIEPUMEHTa (Jab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX NPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI
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NEUCTBUN, crHenupuiecKkue JUisi TpPeAMETHOM o0nacth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHYECKYI) CHMBOJUKY IS COCTaBlIeHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpPENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbIca Ilepuoanueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, Kiaccudukaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieIoBaTh  NpaBWJIaM  TMOJB30BAaHUA  XUMHUYECKOM  MOCyAod U
7abopaTOpHBIM  000pY/IOBaHHWEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pAacTBOPOB C ONPEAECIEHHOW MAcCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHUS, XUMUYECKasl PEaKInsi, XUMUYIECKasi CBs3b, TEIJIOBOU 3(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKUuH, MPEIebHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIN;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsAJl MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH U XapaKTepHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIU HOHHOTO
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oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OaaHca 3TUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITTOJHEHHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOMYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOO0OIIeHHe, CHUCTEMaTU3al1I0, BbISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne (undposbie)
HanmeHoBaHMe pa3/iejioB H TeM NMPOrpaMMbl Konrpojbabie IIpakruyeckue
n/m Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHast 00J1aCTh €CTECTBO3HAHMS U bubnnoreka IIOK
11 . 5 2
MPAKTUYECKOU IeSITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubnnoreka IIOK
1.2 B 15 1
CLUCCTBA H XHMHHACCIHE peakiin https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
bubmmoteka [IOK
2.1 B .K I 6
o3nyx. Kucnopon. Torsue 06 oxennax https://m.edso0.ru/7f41837¢c
bu6mmoteka [IOK
2.2 B il 8 1
OAOPOJL. HIOHATHE O RUCAOTAX | COIIX https://m.edso0.ru/7f41837¢
bu6nuoreka [IOK
2.3 Bona. P i 5 1 1
ona. PactBopsl. [lonsatue 06 ocHOBaHUSAX https://m.edsoo.ru/7f41837¢
bu6nuoreka [IOK
2.4 0] 5 11 1 1
CHOBHBIE KJIaCChl HEOPTaHUYECKUX COEAMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaeseeBa. CtpoeHue aroMoB. XUMHYECKAsI

cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PC€aKnuu

3.1

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema

bu6nuoreka [IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

xumuyeckux aemenToB . Y. Menaeneesa. CTpoeHue

https://m.edsoo.ru/7f41837¢c

aToMa
3.9 Xumuueckas cBsizb. OKHCIUTEIBLHO- 8 bubmuorexa [JOK
' BOCCTaHOBHTEIIBHBIC PEAKIIUH https://m.edso0.ru/7f41837c
Hroro no pazueny 15
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbBbIE
Ne (undgposBbie)
i HaumeHoBaHue pa3esioB U TeM NPOrPaMMBbl Beero Kontposbubie IIpakTnueckue 06pa3oBATETBHbIC
padoThI padoTshI pecypeni
Pa3znea 1. BemmecTBo 1 XUuMH4YeCKHe peaKku
11 [ToBTOpEeHME U yriayOieHne 3HaHUH OCHOBHBIX Pa3/IeJioB 5 1 Bbu6moteka [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIHMA 4 bubmorexa HOK
https://m.edso00.ru/7f41a636
13 DNEeKTPONIUTHYECKAs AUCCONHAIINS. XUMUUECKHE PEaKIIUU 8 1 1 bubnnorexa [JOK
B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO1m1ast xapakTepUCTHKa XUMUYECKHUX 3J1eMeHTOB VIIA- 4 1 bubmuorexa [IOK
rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
59 OO6mrast xapakTeprucTUKa XUMUUYECKHUX d1eMeHToB VIA- 6 bubmuoreka [IOK
rpymnmsl. Cepa u €€ COeAMHEHUs https://m.edsoo.ru/7f41a636
53 OO6m1ast XapaKTeprUCTUKA XUMHIECKUX JIeMEeHTOB V A- 7 1 bubnmnoreka [JOK
rpynibl. A30T, pocdop u uX coeTUHEHUS https://m.edso00.ru/7f41a636
24 OO1mas XxapakTepucTUKa XUMUIECKHX dJieMeHTOB |V A- 8 1 2 bubnuoteka [JOK
IPYIIBL. YTIEPOJ U KPEMHUHN U UX COCAUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 25
Pa3nen 3. MeTasnibl 1 UX COeIMHEHUS
3.1 OO01me CBOMCTBA METAJLIOB 4 but6mmoreka [IOK
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https://m.edsoo.ru/7f41a636

bubnunorexa LIOK

3.2 Baxkselinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KosmuecTBO 4acon

DJIeKTpoHHbIe [U(PPOBBIE 00pa30BaTeIbHbIE

o Tema ypoxa Beero KoHnTtpoabHbie IpakTHyeckne Mara usyqenus pecypest
padoTsl pa6oTsI
BBOJIHBIN HHCTPYKTAX IO OXpaHe TpyAa s
1 oOyuaromuxcs B kabunere xumu MOT-112-2023 1 bubmuoreka [JOK
[Ipenmet xumuu. Pojab XuMUM B KU3HU YEJIOBEKA. https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
[IepBHYHBII MHCTPYKTAXK 110 OXpaHE TpyAa s
2 obOyuvaronuxcs B kabunere xumu MOT-113-2023 1 Bubmorexa LIOK
yHarom https://m.edsoo.ru/ff0d227e
[TonsATHE 0 METO/IaX TTO3HAHUS B XUMUU
[IpakTuueckas pad6ora Ne 1 «IIpaBuia paboTsl B
3 71a00paTOpUH M MPHUEMBI OOpaIeHHs C 1 1 2 Hea bubmorexa HOK
patop P partl CeHT https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM)
4 Yucteie BemecTBa u cMecu. CriocoObI pa3ieneHus 1 bubnunoreka [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padora Ne 2 «Pa3nenenue cMmeceit 1 1 3 Hep, bubnuorexa [JOK
(Ha mpUMepe OYMCTKH MTOBAPEHHOM COJIN)» CeHT https://m.edsoo.ru/ff0d28c8
bu6mmorexa [JOK
6 A 1
TOMBLH MOTICKYIIRT https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIC BEIICCTBA 1 bubmorexa HOK
P m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [OK
yip 4 https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa BEIICCTB. 1 bu6mmoreka [JOK

27



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/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS

bu6mmoreka [JOK

1 MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUMHYECKOTO DJIEMEHTA B bubmuoreka [JOK
COCTUHEHUN https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
13 KonuuaectBo BemectBa. Mosb. MonspHas macca httos://m.edsoo.ru/f0d5230
Ou3nYecKue U XUMUIECKHE SIBICHUS. XUMHUECKast bubmmorexa [IOK
14
peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycioBUs NPOTEKAHNUS XUMUYECKHUX bubnuoreka [IOK
15 .
peaxkuuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHsI MAcChl BEIeCTB. XMMHUECKHE bubnnoreka [JOK
yYpaBHEHUs https://m.edsoo.ru/ff0d3b88
17 Brrunciienust kommuecTBa, MacChl BEIIECTBA 110 bubnuoteka [JOK
YPaBHEHUSM XUMUYECKUX PEaKLUU https://m.edso0.ru/ff0d5708
18 Knaccudukamnms XuMruaeckux peakiuit bubnunoreka [JOK
(coenuHeHwus, pa3ioKeHUs, 3aMEeIEHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIONEIUCT. bubnunoreka [JOK
O06o0011eHe U cucTeMaTH3alus 3HAaHUN https://m.edsoo.ru/ffod40c4
20 KonTposnbHas pabora Nel no Teme «Bemiecta u 2 Hep
XUMHUYECKHE PEaKLIUN HOA6
21 Boznyx — cmech razos. CocTaB Bo3ayxa. bubnuorexa [IOK
Kucnopon — anemeHT u npocroe BemiectBo. O30H https://m.edsoo.ru/ff0d448e
Pu3nyecKue 1 XMMUYECKHE CBOMCTBA KUCIOpOAa
bubmuorexa [JOK
22 (peaxuuu okucienus, ropenue). [Touarue 06

OKCHOax

https://m.edsoo.ru/ff0d4614
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Crioco0bI mostyueHust KUCIopoa B 1adopaTopun U

bubmuorexa [JOK

23 MPOMBINUIEHHOCTH. [IprMeHenne kucmopoaa https://m.edsoo.ru/ff0d497a
Tennopoit 3¢ PeKT XUMHUICCKOM pPEaKIIMU, IOHITHE
24 0 TepMOXHM?;E)eCKOM ypaBHeHI/II/II:,) 3K3L([)- u bubmmorexa [TOK
https://m.edsoo.ru/ff0d4790
DHIOTEPMUYECKUX PEAKITUIX
o5 TormumBo (HedTh, yroiab U MeTaH). 3arps3HeHne bubnunoreka [JOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPALICHHS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktuueckas pa6ora Ne 3 o teme «llomyuenue u 1 Hep, bubnmoreka [JOK
coOupaHHe KHCIOpO/1a, U3YUEHUE er0 CBOWCTBY» [eK https://m.edsoo.ru/ff0d4ae2
97 Bonopon — 351eMeHT 1 IpOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4ddo
98 Ou3nyeckue 1 XUMUYECKHE CBOMCTBA BOJOPO/IA. bubnunoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsATHE O KHCTOTAX U CONIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
30 Crioco6bI nostyueHust BOAOPOAA B 1ab0OpaTopuu httos://m.edsoo.ru/ffod4ddo
31 [IpakTuueckas padora Ne 4 o teme «Ilonyuenue u 4 Hep, bu6nuorexa [IOK
coOupaHue BOAOPOa, U3yUSHHE €0 CBOMCTBY [eK https://m.edsoo.ru/ff0d4f42
. . bubmuorexa [JOK
32 MonsipHblii 00bEM ra3oB. 3aK0OH ABOTaIpPO httos://m.edsoo.ru/f0d542e
[ToBTOpHBII HHCTPYKTAXK IO OXpaHe TpyAa s
oOyuaromuxcs B kabunere xumu MOT-113-2023.
33 Brruncienusa o0b€Ma, KOJIHYECTBA BEIIECTBA ra3a Eubmiorexa LOK
https://m.edsoo.ru/ff0d55a0
0 €r0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA WU
00BEMY
34 Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO bubnuorexa [JOK

peaKkiuy Ha OCHOBE 3aKOHA 0ObEMHBIX OTHOIICHUN

https://m.edsoo.ru/ff0d5708
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ra3oB

35 PuU3nYECKUEe U XUMHUYECKHE CBOMCTBA BOJIbI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
i. 11
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOpPAX httos://m.edsoo.ru/fod59e2
Bopna xak pactBoputens. HacblieHHbie u
37 HEHAaChI epHHLIe paCTBO bl. MaccoBast 1osst bubmmorexa [JOK
B PaCTBOPEL. A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroToBiieHHE PACTBOPOB C OMPEACIEHHON bubmmorexa [JOK
p N N p p pedl https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padora Ne2 no teme «Kucnopos. bubnunoreka [JOK
Boaopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTas, KilaccuUKaIys, HOMEHKIaTypa Bubnuorexa LIOK
AR ’ i P https://m.edsoo.ru/ff0d664e
a1 [TonyyeHue u XMMUYECKHE CBOMCTBA KUCIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM(POTEpHBIX OKCHI0B https://m.edsoo.ru/ff0d664e
4 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomydyeHnue 1 XuMHYECKHE CBOMCTBA OCHOBaAHUI bubmmorexa [JOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaius, HOMEHKIaTypa bubmmorexa [OK
' ’ e P https://m.edsoo.ru/ffOdfee2
45 [TonydeHnue u XUMHUYECKUE CBOWCTBA KUCTIOT bubmmorexa [OK
i https://m.edsoo.ru/ffOdfee2
46 Comnu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmuorexa [JOK
MOJTY4YEHHS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
47 [Tpaktruueckas padora Ne 6. Pemenne bubnuoreka [JOK
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SKCIICPUMCHTAJILHBIX 3a/1a4 110 TCMC «OCHOBHEBIE
KJIaCChl HCOPTaHNYCCKUX COGHHHCHHﬁ))

https://m.edsoo.ru/00ad9b7c

48 I'enernueckas cBs3p MEXKY KJIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IenNEe U cUCTEMATH3AINS 3HAHAHN
= H https://m.edsoo.ru/00ad9cb?2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE
KJIACChl HEOPTraHUYECKUX COCAMHEHUM"
[TepBbie OMBITKH KIACCU(UKAITUN XHUMHUIECKUX
51 syieMeHToB. [ToHsarue o III1aX CXOQHBIX bubmorexa HOK
’ Py https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
[Tepuoanueckuii 3akon u [lepuoanueckas cucrema bubnmoreka [JOK
52
xumuueckux anemenToB J. . Meneneera https://m.edsoo.ru/00ada52c
53 Tleproasl, TPYIIIBI, TOATP VI Eubmiorexa OK
PHOJIBL, TPYTHIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX SIJIEP. bubnunoreka [JOK
M3oTtonsr https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YEK aTOMOB
55 aneMeHToB Ilepuoanmyeckoii cucrtemsl /. 1 bubmorexa [IOK
p o https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuKa XUMHUYECKOT0 dJIEMEHTA 110 €r0
56 nosnoxxeHuto B [lepuoauueckoii cucteme 1. bubmmorexa [TOK
p T https://m.edsoo.ru/00ada824
Menneneena
3unauenue [leproanyaeckoro 3aKoHa JUIs pa3BUTHS
57 Hayku U ipakTtuku. [. . MenneneeB — y4€HbIN bubmorexa HOK
YK p I yi ’ https://m.edsoo.ru/00ada96e
MeAaror ¥ rpakJaHuH
58 DIIEKTPOOTPULIATETBHOCTh aTOMOB XUMHUUYECKHX bubnmoreka [JOK

3JICMCHTOB

https://m.edsoo.ru/00adaab8
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bubmuoreka [JOK

o9 Honast ximirieckas casisb L https://m.edsoo.ru/00adac34
60 KoBasieHTHas mosipHast XMMUYECKasi CBS3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HENOJIApHAs XUMUYECKas CBS3b 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeneH, okuCeHHS 1 https://m.edsogru/OOadanS
63 OKHCITUTEIIEHO-BOCCTAHOBUTEIIBHBIC PEAKITHH 1 bubnuorexa [IOK
https://m.eds00.ru/00adb076
bubnmoreka [JOK
64 OKHCITUTENIN ¥ BOCCTAHOBUTEIN 1 httos://m.e dsogru 100adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue 1
aroMa. XMMUYECKas CBSI3b»
66 PezepBHblit ypok. O00011I€HNE U CUCTEMaTH3aIH 1 bu6nuorexa [IOK
3HAHUM https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O00011IEHNE U CUCTEMaTH3AIHS 1 bubnuorexa [JOK
3HAHUU https://m.edso0.ru/00ad9ch2
68 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3ALINS 1 bubnnorexa [JOK
3HAHUHI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC

KosuyecTBO 4acoB

e Tema ypoxa KonTpoabHbie IIpakTnyeckue flara eKTPOHHEIC MIPPOBLe
n/n Bcero paGoTs: paGoTh: H3y4YeHHs o0pa3oBaTelbHbIE PecypChbl
BBOAHBIN MHCTPYKTAXK MO OXpaHe Tpyaa s
1 oOyuatomuxcs B kabunere xumuu NOT-112-2023. 1 bubnmoreka [JOK
[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema https://m.edsoo.ru/00adb59
xumuueckux anemMeHToB [[. . Menneneesa
IlepBHYHBII MHCTPYKTAXK 110 OXpaHe TpyAa s
) oOyuaromuxcs B kabuaere xumu MOT-113-2023. 1 bubmmoreka [IOK
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX https://m.edsoo.ru/00adb6b6
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB
3 Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHUIECKUX 1 bubnnoreka [JOK
BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMU4eCcKkoil CBSA3M U TUIIBI KPUCTATUIMUECKUX 1 bubnuoreka [IOK
pEIETOK https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel o teme «I[loBTopeHue u 3nen
5 yri1yOJieHre 3HaHUH OCHOBHBIX pa3zieNioB Kypca 8 1 1 cenT
KJ1acca
6 Krnaccudukanus XuMHUECKUX peaklui Mo pa3IudHbIM 1 bubanorexka [JOK
MIpU3HAKAM https://m.edsoo.ru/00adbch0
5 [TonsiTne 0 ckopocTu XumMuyeckou peakuuu. Ilonstue o 1 bubnmnoreka [JOK
TOMOTE€HHBIX U I'€TEPOr€HHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
[TonsaTre o xuMn4yeckoM paBHOBECUH. DaKTOPHI,
8 BIIMAIOIINE HA CKOPOCTh XMMHYECKOUN peakiuu U 1 bubmmorexa [OK
https://m.edsoo.ru/00adc28c
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1 bubmmorexa [TOK

https://m.edsoo.ru/00adcade
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Teopus snexTponuTuueckor quccouuani. CUiabHbIC U

bubmuorexa [JOK

10 cia0bIe JIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIe ypaBHEHHUs peak i bubmmorexa LIOK
https://m.edso0o.ru/00add448
12 XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubmuorexa [JOK
MPEICTABICHUA 00 IEKTPOIUTUYCCKON TUCCOIIUAIIUU https://m.edsoo.ru/00add5d8
13 XHWMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 bubnunoreka [JOK
BJIEKTPOJIUTUYECKON AUCCOIUALINKI https://m.edsoo.ru/00add8b2
14 [TonsTHEe 0 THIPOIU3E COCH Bubmorexa ITOK
https://m.edsoo.ru/00add9d4
15 O000111eHIE U CUCTEMATHU3AIIUS 3HAHUI E:fsj?;lr?::iigrou/%m ddd12
16 [Ipaktuueckas padorta Ne 1. «Pemienue 4Hep, bubnnoreka [JOK
JKCIIEPUMEHTAIIBHBIX 3a7a4» OKT https://m.edsoo.ru/00addbfa
17 KonTponbhas padota Ne2 o teme «NeKTpoIUTUYECKas 1Hep,
aucconanys. XMMUYeCKHe PEeaklMi B paCTBOpax» HOA6
18 OO6m1ast xapakTepuCTHKA rajJoreHOB. XUMUYECKUE bubnmnoreka [JOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKUE bubnunoreka [JOK
CBOMCTBA, IIOJIy4CHHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas padora Ne 2 o reme «llonydyenue 2Hep, bubanorexka [JOK
COJITHOM KHCJIOTBI, U3y4EHUE €€ CBOMCTBY» HoAb https://m.edsoo.ru/00ade348
21 Brruucnenus mo ypaBHEHUSIM XUMHUUYECKUX PEAKIIUM, bubnmoreka [JOK
€CJIM OJTMH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 Oom1ast xapakTepucTrka 31eMeHToB VIA-rpymisr ngjﬁ;f;igﬁ}é 0ade6da
23 AnnotpornHsle Moaudukanuu cepsl. Haxoxaenue cepbl bubnuoreka [IOK

U €€ COeIMHEHUH B MPpUPOJE. XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00ade64a
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cepsl

CepoBoaopoi, CTpoeHHe, (GU3NIECKUE U XUMUUIECKUE bubnnoreka [HOK

24 .

CBOMCTBA https://m.edso00.ru/00ade802

o5 Oxcuppl cepol. CepHas KUCO0Ta, GU3HYECKUE U bubnmoreka [JOK
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKIINH, JIEXKAIINE B OCHOBE

26 MIPOMBIIIJICHHOTO CII0C00a MOMyUYEeHUsI CEPHON KHUCIIOTHI. bubnuotexa [JOK
XUMHUECKOE 3arpsA3HEHNE OKPYKaOIIEeH cpeibl https://m.edsoo.ru/00adec8a
COCTUHEHUSIMH CEPBI

27 Brrunciienue MaccoBOM TOJIH BEIX0JA IIPOAYKTA PEAKIIUU bubmmorexa LHOK

poAyKTa p https://m.edsoo.ru/00adec8a
OOm1ast xapakTepuCTHKA 31eMeHTOB VA-rpynisl. A30T,

28 acTpoCTpaHEHUE B MPUPOC, GU3NICCKHE U bubmmorexa LHOK
pactipoctp N PHPOAE, https://m.edsoo.ru/00adeea6
XUMHUYECKHUE CBOKCTBA

29 AMMuak, ero puznyecKrue 1 XuMHU4ecKre CBOMCTBA, bubnuoreka [IOK
MIOJIyYEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004

30 ITpakTryeckas padora Ne 3 o teme «Ilonyuenue 3Hen, bubnnoreka [JOK
aMMUaKa, U3y4E€HHE €ro CBOUCTBY AeK https://m.edso00.ru/00adf180

31 A3oTHas KucioTa, e€ GU3NIeCKrue U XUMHUIECKUE bubnuotexa [JOK
CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS B KAUECTBE

32 MUHEpAIbHBIX yI00peHUi. XUMUYECKOE 3arpsi3HEHNE bubmmorexa [JOK

p . yA00p ) p https://m.edsoo.ru/00adf518
OKpY>KaroIlel cpeibl COeTMHEHUSIMU a30Ta
[ToBTOpHBIN HMHCTPYKTAXK Mo OXpaHe Tpyda s

33 oOyuaromuxcs B kabunere xumu MOT-113-2023. bubnuorexa [IOK
®dochop. Oxcun pochopa (V) u pochopnas kucnora, https://m.edsoo.ru/00adf68a
¢bu3znyeckre 1 XUMUYEeCKHe CBOMCTBA, MOTYyYeHHE

34 Hcnons3oBanue ¢pocdaToB B KaYECTBE MHHEPAITBHBIX bubnmoreka [JOK
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ynoOpeHui. 3arps3HeHne MPUPOIHON cpebl hocdaTamu

https://m.edsoo.ru/00adfc20

Yrnepon, pacnpocTpaHeHue B pupojie, GUu3nieckue u

bu6mmoreka [IOK

35
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux Gpusnveckre u XuMHYECKHe

. bubnmoreka [JOK
36 CBOICTBA. DKOJOTHYECKHE MPOOIEMbI, CBI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuaoMm yriepozaa (1V)
37 VYrosbHas KUCIOTa U €€ CoNu bubmmorexa LOK
https://m.edso0.ru/00ae006c
[TpakTuueckas pabora Ne 4 o teme "l[lonyuenue

38 nekucioro raza. KauectsenHas peakius Ha kapOoHaT- bubmmorexa LOK
- B ) P P https://m.edsoo.ru/00ae027e
HOH

39 [TepBoHavasibHBIC TOHATHSA 00 OPraHUYECKUX BEIIECTBAX bubnuotexa [JOK
KaK O COEMHECHUSX yriepoaa https://m.edsoo.ru/00ae054e

40 KpeMunii 1 ero coe fuHEeHUS bubmmorexa [IOK

p https://m.edso00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 AKCINEPUMEHTAIBHBIX 3371a4 N0 Teme «BaxkHeinmme bubmmorexa [JOK
p a https://m.eds00.ru/00ae0bf2
HEMETAaJUTBl U UX COCTUHEHUS

42 KonrtponbHas pabora Ne3 o teme «Baxueimme
HEMETAJUTBl U UX COCTUHEHUS
OO01mas XxapakTepucTUKa XUMUIECKUX DJIIEMEHTOB —

43 MeTaJUIOB. MeTtaiuinueckas CBsi3b U METaJIMYecKas bubnuorexa [JOK
KpUcCTaJUIM4ecKas pelérka. Gusnyeckue cBONCTBA https://m.edso00.ru/00ae103e
METaJJIOB

44 XUMUYECKUE CBOMCTBA METAIIIIOB. DJIEKTPOXUMHUIECKHUN bubnuoreka [IOK
A HANPSDKEHUNA METAJLIOB https://m.edso00.ru/00ae1156

45 O61ue cnocoObl nonydeHus: MmetamuioB. CIuiaBbl. bubnmoreka [JOK

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKLIUi,

https://m.edso0.ru/00ael1156
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C€CJIM OAWH U3 pCarcHTOB COACPKUT IIPUMCCU

46 IlonsaTHe 0 KOPPO3UU METAILIIOB bubmmorexa [IOK
PP https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47
Ilenounpie MeTai b https://m.edsoo.ru/00ael4b2
48 OKCHUIBI U TUAPOKCUALI HATPUS U KAJIUS bubmorexa LOK
a AP A p https://m.edsoo.ru/00ael14b2
49 IllenouHo3eMeIbHBIC METAIIBI — KAJIBIIUH U MarHui bubmorexa [TOK
H https://m.edsoo.ru/00ae15e8
50 Baxxueiiine coefMHEHNS KA bubnmorexa [IOK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHIE U CUCTEMATHU3aU 3HAHUI
N N bubnuorexa [JOK
52 JKécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHUS https://m.edsoo.ru/00ae1886
53 [TpakTrueckas padota Ne 6 mo Teme "XKECTKOCTh BOIBI U bubnuorexa [JOK
METO]Ibl €€ ycTpaHeHHs" https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
54 A i
JTOMUHIH https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
55 A %
M(}OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCH A https://m.edsoo.ru/00ae1c64
bu6mmorexa [IOK
56 K
e1eso https://m.edsoo.ru/00ae1d86
bu6mmorexa [IOK
57 1 1
Oxcupl, ruapokcuabl u coiu xkenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aLU 3HAHUI
[IpakTuueckas padorta Ne 7. Pemenue
. bubnmoreka [JOK
59 AKCIIEPUMEHTAIIbHBIX 3a71a4 10 TeMe «BaxHenmme

METaJIbl U UX COCANHCHUS )

https://m.edsoo.ru/00ae3de8
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Beruncnenus no ypaBHEHUAM XUMHUYECKUX PEAKLIAM,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE MM COACPIKUT bubnmoreka [JOK
60 . 1
npuMecH. BoruuciaeHnust MaccoBOM JIOJIM BbIXO/1a https://m.edsoo.ru/00ael750
MIPOJYKTa peaKiuu
61 O06o001IeHre U CHCTeMaTU3alus 3HAaHUN 1
62 Kontponbnas padota Ne4 o teme «BakHelme 1
METaJIJIbl U UX COETUHEHUS»
63 BemectBa u Marepuansl B HIOBCEIHEBHOM KU3HU 1 bubnuorexa [JOK
4eJI0BEKa https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEN CPEIbl 1 bubmorexa LHOK
P 24 HeH cpe https://m.edso00.ru/00ae4270
65 Poap XxumuM B pelieHnn SKOJI0THYECKUX TTPOOIeM 1 bubmorexa LHOK
p p https://m.edso00.ru/00ae4270
PesepBHblil ypok. O600111€HNE U CHCTEMATHU3 AN bubnnoreka [JOK
66 . 1
3HAHUU https://m.edso0o.ru/00ae0dOa
67 PesepBHbIil ypok. O600111€HNE U CHCTEMAaTU3alINs 1 bubnuoreka [IOK
3HaHUHN https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O600111€HNE U cCCTeMaTH3alus 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumusa. 8 xmacc: y4ueOH. [Qmst obmeoOpaszoBar. oprammszammii / O. C. I'abpuensu, M. I'. Octpoymos, C. A. CmagkoB. — M.
ITpoceemenne, 2021

2. Xumua. 9 kmacc: yueOH. [[ns obOmeoOpaszoBar. opranuzammii / O. C. I'abpuensu, U. I'. Octpoymo, C. A. CnaakoB. — M.
[Tpoceemienne, 2021

3. Xwumus B TecTax, 3agavax u ynpaxHeHusx. 8 - 9 kiacc (aBropsl O.C. I'abpuensa, U. B. Tpuryouak). M. [Ipocsemenue, 2021

4. DnexTtpoHHas Gpopma yueOHHUKA.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. Ta6puensn O. C., BockoGoinukosa H. I1., SImrykosa A. B. HacronbHas kaura yuutens. Xumus. 8 ki.: Metogudeckoe mocodue. - M.:
Hpoda, 2021.
2. Ta6puensu O. C., Octpoymos U. I'. HactonbHas kuura yuntens. Xumus. 9 kin.: Metoaudeckoe mocobue. - M.: Jlpoga, 2021.

3. Tabpuensn, O. C. Meromuueckoe mocobue Xummus 8-9 kmacc - https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-

posobiel1461/
4, Xumus. 8 xi.: KoutponsHsie u nposepounsie padotsl kK yueOuuky O. C. Iabpuensna «Xumus. 8» / O. C. T'abpuensn, I1. H. Bepeskun,

A. A. YmakoBa u ap. - M.: [Ipoda, 2022.
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https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/

5. Xumus. 9 xi1.: KoHTposbHbIe M poBepounble paboThl K yueOnuky O. C. Iabpuensna «Xumus. 9» / O. C. T'aGpuensn, I1. H. Bepeskun,

A. A. Ymaxkosa u ap. - M.: llpoda, 2022.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edso0o.ru/00ad9cb2 - bubarnoreka ITOK

http://www.alhimik.ru - TIpexcraBiieHbl clenyromme pyOPHKH: COBEThI A0MTYPHEHTY, YYHUTEII0 XHMHH, CIPAaBOYHHK (OYCHb OOJbIIAs

no0opKa TaOIMII M CHPABOYHBIX MaTEpUAIOB), Becénas XUMHS, HOBOCTH, OJIMMITMAIBI KyHCTKamepa (MHOTO WHTEPECHBIX HCTOPHYECKUX

CBEJICHUN).

http://www.hij.ru - XKypuan «XuMus 1 )KU3HBY» MOHATHO U 3aHUMATEIBHO PACCKa3biBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOAUT B HAyKE U

MHUPE, B KOTOPOM MbI JKUBEM.

http://chemistry-chemists.com/index.html - DOnexTpoHHBIN KXypHan «XHMHKH ¥ XHMHsS», B KOTOPOM IPEICTABICHBI OMBITHI MO XUMUHU H

3aHUMAaTCIbHasA I/IH(l)OpMaIII/Ifl, IMO3BOJIAIONIUE YBJICUb YHCHHUKOB BKCHepHMeHTaHBHOﬁ YacCTbhIO IMpEAMCETA.

http://c-books.narod.ru - BeeBo3moskHast TuTepaTypa mo XMMHUH.

http://www.prosv.ru/ - TTocoOwust [Ist ydamuxcsi, B TOM YUCIIE JJIs TIOATOTOBKU K uTOroBoit arrecraiuu (OI'D u EI'D), meToanveckne mocoous

JUISl yYUTENEeH, HAyqHO-TIONYJIIpHAs TUTEPATypa M0 XUMHUH.

http://1september.ru/ - XKypuan npenHazHadeH He TOJBKO I yuuTeneil. B HEM mpeacTaBieHo 00JbIIOe KOJINYECTBO pabOT YICHUKOB, B TOM

YHUCJIC UCCIICAOBATCIILCKOI'O XapaKTepa.

www.periodictable.ru - Co0opHHK cTaTei 0 XUMHUYSCKUX DIIEMEHTAX, HILTFOCTPUPOBAHHBIHN SKCIIEPUMEHTOM
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http://schoolbase.ru/articles/items/ximiya - BcepocCHitCKHiA IIKOIBHBIIN TOPTAII CO CCHUIKAMU Ha 00pa30BaTEeNIbHbIE CANTHI 10 XUMHH.
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