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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 10 XUMHUKM Ha YpPOBHE OCHOBHOIO 00IIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBbI OCHOBHOTO o011ero oOpa3oBaHUs,
npeacraBieHabx B DI'OC OO0, a takxke Ha OCHOBe (emepanbHON pabouei
IpOrpaMMbl BOCIUTAHUS M C Y4E€TOM KOHIENIUMU MpernojaBaHus y4yeOHOTO
npenmera «XuUMHS» B 00pa3oBaTENbHBIX — OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma no xumMuu Aa€T MPEACTABJICHHUE O IENIAX, OOIIEH cTpaTeruu
oOy4eHHs, BOCIHMTAHHS M Pa3BUTUS OOYYAIONIMXCS CpPEJACTBAMU Y4eOHOTO
npeaMeTa,  YCTaHABIMBAET  00s3aT€IbHOE  NPEAMETHOE  COJep KaHue,
MpeaycMaTpPUBAET paclpe/ie]ieHUe €ro Mo KjlaccaM U CTPYKTYPUPOBAHHUE IO
pazjieliaM M TeMaM MPOrpaMMbl MO XHUMHH, ONPEENSeT KOJIMYECTBEHHbBIC U
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKA Y4EOHOTO TIpOIlEcCa, BO3PACTHBIX
OCOOCHHOCTEM 00yYalomuXxcsi, OMNPEAeNAeT BO3MOXKHOCTH MpeaAMeTa IS
peanu3anuu TpedOBaHMI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMs, a TaKke TpeOOBaHUI
K pe3yibTaTaM OOydYeHHMs] XMMUU Ha YpPOBHE IIeJied H3ydeHUs TMpeaMeTa U
OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIBHON AEATEIBHOCTH OOYYarOIErocst Mo
OCBOCHHIO y4E€OHOTO COJIEP KaHUS.

3HaHUWE XUMHH CIIY>KUT OCHOBOM 1Jii (POpMHpPOBAHUS MHPOBO33PEHUS
00yyJaroIerocs, ero MNpeJaCTaBICHU 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UrparoT popmMupyeMble XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUU U 00 SBOJIONMHU BEIIECTB B MPUPOJIC, O MyTIX PEIICHUs TI00aTbHBIX
npoOJieM YCTOMYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPIETUUECKOM,
MUIIEBON U SKOJIOTHYECKON O€3011acCHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peaju3allii  BO3MOXKHOCTEM JJIsI caMOpa3BUTHSL U
dbopMupoBaHUsS KyJbTYpbl JHUYHOCTH, €€ oOmeid u QyHKIMOHATHHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4Jaromuxcsi, HABBIKOB HX CaMOCTOSITEJIbHOW Y4YEOHOM JeSITeNhHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHAIBHON JACATEIHHOCTH;



3HAKOMHT CO CHEIU(HUKON HAyYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LEIOCTHOTO B3IJISiJa HAa EAMHCTBO TMPUPOABI U  YEJIOBEKA, SBISETCSA
OTBETCTBEHHBIM 3TalioM B ()OPMHUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH
oOyyJarommxcs;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K TPUPOJIE, K UYEJTOBEKY, BHOCHUT CBOH BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHNE 00YyJaIONTUXCS.

JlanHbIe HaIpaBlIeHUs B 00yYEeHUHU XUMHUHM OO0ECIICUUBAIOTCS creru(ukon
COJIep)KaHMsl y4eOHOro TMpeaMeTa, KOTOPBIM SBISETCS  IEJaroruyecKu
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKW XUMHUH Ha ONpPECIEHHOM dTare
€€ pa3sBUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIer0 0Opa3oBaHUsS OPUEHTUPOBAH
Ha OCBOCHHME OOYYalOIIUMHCS CHUCTEMBbI MEPBOHAYAIBHBIX IMOHSITHH XUMUH,
OCHOB HEOPTraHUYECKON XWMHH U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHATHM
OpraHUYECKON XUMUHU.

CtpykTypa conepkanusi IporpaMMbl 10 XMMUU c(hopMUpOBaHA HA OCHOBE
CHUCTEMHOr0 nojxonaa K e€ uzyuenuro. CoaepkaHue CKJIAIbIBACTCS U3 CUCTEMBbI
MOHATUM O XUMHUYECKOM »JJIEMEHTE UM BEIIECTBE M CHUCTEMbl TOHSATUUA O
XUMUYeCcKoi peakiuu. O0e 3TH CHUCTeMBbl CTPYKTYPHO OPraHU30BaHbBI TI0
NPUHLHUITY TMOCIEAOBATEIBHOIO Pa3BUTUSA 3HAHHII Ha OCHOBE TEOPETHUUYECKUX
PEACTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnyeckoro 3axkona [[. M. MenaeneeBa kak OCHOBHOTO 3aKOHa
XUMUH;

— YYEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUU 00 HICKTPOIUTHUYECKON TUCCOIMALMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUST PACCMATPHUBAIOTCS HA OCHOBE ASMIIMPUYECKU
MOJIYYEHHBIX W OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCSA IOCJIECAOBATEIBHO OT
OJIHOTO ypOBHS K JAPYroMy, BBIIOJHSIS (PYHKIUM OOBIACHEHUS W
MPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOJTYyYCHHS U3YyYaeMbIX BEUIECTB.

OcBoeHnue mporpaMmbl IO XHUMHH CIIOCOOCTBYeT (HOPMUPOBAHUIO
IIPEIACTABICHUS O XMMHUYECKOM COCTaBJLIOLIEH HAay4YHOM KapTUHBI MHpa B
JIOTHKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO
Y METOJaM MO3HaHus B Hayke. M3yueHrne XuMuu mpoUCXOUT C MPUBIICUCHUEM
3HAHWH U3 paHee U3YYCHHBIX YUCOHBIX MpeaMeToB: « OKpyKaroumi MUpy,
«buonorus. 5—7 knacce» u «duzuka. 7 Kiaccy.



[Ipy u3yuyeHUHM XUMHUHM NPOUCXOAUT (POPMUPOBAHUE 3HAHUNA OCHOB
XUMHUYECKOM  HAayKdh KaKk o00JlaCTH  COBPEMEHHOTO  €CTECTBO3HAHUS,
IPAKTUUECKON JIEATENbHOCTH 4YEJNIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOI KyJbTYphl. 3ajadya y4yeOHOTrO MpEAMETa COCTOMT B (OPMUPOBAHUU
CUCTEMBl XMMHUYECKHX 3HAHUW — Ba)KHEMIINX ()aKTOB, NOHATHUN, 3aKOHOB U
TEOPETHYECKUX TIOJOKEHUN, TOCTYMHBIX OOOOIIEHNH MHPOBO33PEHYECKOrO
XapakTepa, si3blKka HayKH, B MPUOOIIEHUU K HAYYHBIM METOJaM MO3HAHHS IpU
U3YYEHUU BEUIECTB M XUMHUYECKHX DPEaKIUil, B (OPMUPOBAHUU U Pa3BUTUU
[IO3HABATEJIbHBIX YMEHMM M HX NPUMEHEHUM B Y4YEOHO-TIO3HABATEIBHOM WU
y4e0HO-HCCIIeIOBATENIbCKON ICATETbHOCTH, OCBOCHHH IMPaBHII O€30MacHOTO
oOpariieHus C BEIeCTBaMU B TIOBCETHEBHOM JKU3HHU.

[Ipy u3ydyeHHMM XMMHHM Ha YpPOBHE OCHOBHOIO oOHIEro oOpa3oBaHMS
BaXHOE 3HaYCHHUE NMPUOOpENIN TaKue LENH, KaK:

— (QopMupOBaHHWE HHTEIUIEKTYaTbHO pPAa3BUTOM JMYHOCTH, TOTOBOU K
camM000pa3oBaHuUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBlIeHHOCTh OOyYeHHS Ha CHCTEMaTHYeCcKoe MpHOOIIeHHE
o0ydaromuxcsi K CaMOCTOSITEIbHON TO3HABATENFHOM JESTEIbHOCTH, HAYYHBIM
METOJaM NO3HaHMs, POPMUPYIOIIMM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEHN K
XUMHH;

—  of0ecrieyeHue  YCJIOBUHM,  CIHOCOOCTBYIOIIMX  MPUOOPETEHUIO
OOy4JalolMMHUCSl  OMbITa  Pa3HOOOpPA3HOW  JEATENBHOCTH, T[O3HAHUSA U
CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIHH), WMEIOLIIX
YHHUBEpCaJIbHOE 3HaYCHHE JIIsl pa3IMYHBIX BUJIOB I€ATEIbHOCTH;

— (¢opmupoBaHue oOIIeH (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAyYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHATH M OICHUBATH SIBICHUS
OKPY>KaroIllero MHpa, UCTIONB3YSl 3HAHUS M OIBIT, MOJYYCHHBIC MPH U3yUYECHUHU
XUMHH, TPUMEHATh UX MpPH PELICHUH MpoOJieM B IMOBCEAHEBHOW >KU3HU H
TPYAOBOM JIEATEIBHOCTH;

— (¢opMupoBaHue Yy OOydaroluXcs TyMaHUCTUYECKUX OTHOIIEHU,
NOHUMAaHUsI TEHHOCTH XWMHYECKUX 3HAHWHA [JIs1 BBIPAOOTKH IKOJIOTUYECKU
1eaecoo0pa3Horo MOBEACHUS B OBITY W TPYAOBOM ACATEIBLHOCTH B IEJSX
COXPAHEHHUS CBOETO 37]0POBbs M OKPY>KAIOIIEH MPUPOTHON CpEIbl;

— pa3BUTHE MOTHBAIMK K O0YYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAHWIO Ha OCHOBE YCBOGHHUS OOIIEYEIOBEYECKHX IIEHHOCTEMH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY MNpoQuis U  HalpaBIE€HHOCTU
JaJIbHENIIEr0 00yUYEeHMS.



OOmiee 4yMcIO 4YacoB, OTBENEHHBIX HJisi HU3YyYEHUS XHMHH Ha YpOBHE
OCHOBHOI0 00111ero oopa3zoBanus, coctasiseT 136 yacos: B 8 kinacce — 68 yacos
(2 yaca B Hezren0), B 9 kacce — 68 yacoB (2 yaca B HEJEIO).



COILEPKXAHUE OBYUYEHUSA

8 KJIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XMMuu B )KU3HU YETOBEKA. XUMHUS B CHCTEME HAYK.
Tena u BemiectBa. Du3znyeckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTEe 0 MeTO1ax MO3HAHUS B XUMUH. YHCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zenenus cMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JIEMEHTbl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U COKHBIE BellleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX D3JIEMEHTOB.
3aKOH TMIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHasl Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3J1eMEHTa
B COCJIUHEHHUH.

KomnuectBo BemectBa. Monb. Monsippags Macca. BzaumocBsa3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €IUHUIl BEHIECTBA. Pacyérsl 1o
dbopmysiaM XUMUYECKUX COCTUHECHUIA.

duznyeckue W XUMHYECKUE SBIICHHMS. XHUMHUYECKass peakius u e€
NpPU3HAKUA. 3aKOH COXPAHEHUsS MAacChl BEMIECTB. XUMHUYECKUE YpaBHECHUSI.
Knaccudukanus xuMuueckux peakiui (COeIMHEHUsI, Pa3JI0KESHHs, 3aMEeIICHUS,
oOmeHa).

Xumuueckuii IKCnepuUMeHm .

3HAKOMCTBO C XUMHUYECKOHN MOCYAOU, MpaBuiIamMu paboThl B J1abopaTopun
U npuémMamMu oOpamieHus C JIabopaTopHBIM OO0OpPYIOBAHMEM, H3yUYEHUE U
onucaHue (PU3MUECKUX CBOMCTB OOpa3lloB HEOPraHUYECKUX  BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJICHUE BOCKA, TastHUE JIbJla, paCTUPaHUE caxapa
B CTyNKe, KUIEHUE M KOHICHCAIUS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBAaHUE MEAHON TMPOBOJIOKH, B3aUMOJICUCTBUE Mela C KHUCIOTOM)
SBJICHUN, HAOJNIOJEHUE M OMNHUCAHWUE TMPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX
peakiuii (pasyioKeHrue caxapa, B3aUMOJICUCTBHUE CEPHOU KUCIOTHI C XJIOPUAOM
Oapusi, pasnoxxkenue ruapokcuna meau (II) mpu HarpeBaHuu, B3auMOJICUCTBUE
xenes3a ¢ pactBopom conu Meau (I1), u3ydenne cmocoboB pazneneHus CMeCeid: ¢
MOMOIIbID ~ MarHmra,  (QUIBTPOBAaHWE,  BBIMMAPWBAHHWE,  JUCTUIUIALINS,
xpomatorpadusi, TPOBEACHUE OYUCTKH TOBAPEHHOW COJIM, HAOIIOJCHUE W
OTMMCAaHUE PE3yJIbTATOB TMPOBEJACHUS OIbITa, WILIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMSI MaCChl, CO3/IaHNE MOJIeJIe MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeiimue npeacTaBUTe M HEOPraHUYECKUX BelleCcTB



Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciopoa — 3JIEMEHT U IPOCTOE
BemecTBO. Haxoknenue Kuciopoaa B mpupojae, Gu3HuecKue M XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Okcunpl. [Ipumenenue kuciopona. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B JA0OpaTOpuM W MPOMBIIUIEHHOCTU. Kpyrosopor
Kucaopoja B npupoje. O30H — aJuIoTpoIHas MOAU(pUKALNS KUCIOPO/a.

TemnoBoit 3pPexT XuMHUIecko peakiiuu, TePMOXUMUYECKUE YPaBHEHUS,
9K30- M BHJIOTEPMHYECKUE peakUud. TOIUIMBO: Yroyib U METaH. 3arps3HEHHE
BO3/yXa, YCWJICHHE MApHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonmopon — smeMmeHT uM mpocToe BemiecTBO. HaxoxkaeHue BOoaOpola B
npupojie, (uU3NYECKUe W XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOObI
roxy4deHus. KHCiioTel U coun.

Monsipabiii  00b€M Ta30B. Pacu€Thl MO XUMHYECKUM YpaBHEHUSIM.

dusnueckne cBOMCTBA BOJBI. Boma kak pactBopurens. PacTBopsl.
HacelleHHbIE M HEHACBIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBass nmong BemiectBa B pacTBOpe. XHMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpOB B IPUPOJE U B JKHU3HU uenoBeka. Kpyrosopot
BOJBI B IPUPOJIE. 3arpsi3HEHHUE MPUPOIHBIX BOA. OXpaHa M OUMCTKA IPUPOIAHBIX
BOJI.

Knaccuduxanust Heopranuueckux coeauHenuid. Oxcunpl. Kiaccudukarus
OKCHJIOB:  coJjieoOpasyromue (OCHOBHbIE, KHCIOTHBbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknarypa okcunoB. Dusmueckue M XUMHUYECKUE
cBomcTBa OKCHAOB. [lonydenne okcuIoB.

OcHoBanusa. Knaccupukanuss OCHOBaHM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHuil. PU3NYECKHE U XMMHUYECKUE CBOMCTBA
ocHoBaHuM. IloyyeHne ocHOBaHUM.

Kucnotel. Kinaccudukanusa kucnor. Homenknatypa kuciot. Ousndeckue
U XUMHUYECKHE CcBOMCTBA KUCIOT. Psag aktuBHocTH MeTauioB H. H. bekerosa.
IlonydeHue KHUCIIOT.

Comu. Homenknatypa coiseil. ®duznueckue M XUMHYECKHE CBOWCTBA
conen. [lomyueHnue conen.

I'eneTnueckas CBI3b MEXKIy KJIIACCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumMenm:

Ka4eCTBEHHOE ONPENCIICHUE COJEpXkKaHUsA KHUCIOpoAa B  BO3IYyXE,
NOJIyueHHe, COOMpaHHe, pacClO3HABAHME M M3YyUYECHHE CBOWMCTB KHUCIOPOAA,
HAOJIOICHHE  B3aMMOJECHCTBUSA  BEIIECTB C  KUCIOPOAOM U YCIOBUSA
BO3HMKHOBEHHS M MPEKpALIEHUs TrOpeHus (moxkapa), O3HAKOMIICHHE C
oOpa3naMi OKCHJOB M OIMCAaHUE UX CBOWCTB, IMOJy4eHHE, coOUpaHHe,
pacro3HaBaHUE U U3yUYEHHUE CBOWMCTB BOJIOPO/ia (TOPEHUE), B3AUMOJIEHCTBUE



Bogopoa ¢ okcuaom meau (I1) (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPHATIOB),
HaOMroZeHue O00pa3loOB BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIEIOBaHUE
OCOOEHHOCTEW pacTBOPEHUsI BEIIECTB C PA3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MAaCCOBOM JIOJIEW PAaCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOJLI C MeTallaMH (HATPUEM U KaJIbLIUEM)
(BO3MOKHO WCITOJIb30BAHUE BUICOMATEPHAIIOB), HCCIEIOBAaHHUE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJACHUE W3MEHEHUs
OKpacKM HWHJHUKAaTOpPOB B pacTBOpax KHUCIOT M UIENOYEH, H3y4YCHUE
B3aumojencTBus okcuaa meau (I) ¢ pacTBopoM cepHOl KHUCIOTBI, KHCIOT C
METaUIaMU, PEAKIIUA HEUTPAIN3ALNY, MIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHCHHE OJHOIO0 MeETaJUla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3aJad Mo Teme «BaxHelmme Kinacchl HEOPraHUYECKHX
COCIMHEHUI.

Iepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jieMmenToB JI. U. MenaeneeBa. CrpoeHne aroMoB. XHUMHYECKAsl CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KiIacCU(pUKAIIMM XUMHYECKUX 3JIeMeHTOB. [loHsiTHE O
IpyNmax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE W IIETOYHO3EMENbHBIE METaJUIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbhIE 00pa3yrT amMdOTEepHbIE
OKCHUbI U TUAPOKCHU/IBI.

[lepnonnueckuit 3akoH. [lepuoanueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
H. W. MenneneeBa. KopoTkomepuomHas # JJIUHHONEPUOAHAS (POPMBI
[lepuomnueckort cucreMbl xuMH4eckux dieMeHTtoB [[. WM. MeHnnaeneena.
Ilepuonpl u rpynmbl. PU3HMYECKHM CMBICH MNOPAIKOBOTO HOMEpPA, HOMEPOB
MEPHUO/Ia U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aTroMHbIX saep. M30Tombel. OIEKTPOHBI.
CtpoeHune dIeKTPOHHBIX 000JI0YE€K aTOMOB IEePBBIX 20 XUMHUECKUX AJIEMECHTOB
[Tepunognueckoit cucremsl . 1. MenaeneeBa. XapakTepuCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nojoxeHuto B [lepuonnueckon cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HU3MEHEHHUsI paJnyca aTOMOB XMMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyNIIaM U IIEPUOIaM.

3nauenue Ilepuoamueckoro 3akoHa u Ilepuoguueckoil cHUCTEMBI
XMMHUYECKUX DJIEMEHTOB JUIA pa3BUTUS HaykKu U npaktuku. . 1. Mennenees —
YYEHBIN U IPAXKIAHUH.

Xumudeckas cBsizb. KoBaneHTHas (ToyisipHass U HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3TIEMEHTOB. VIOHHAas! CBA3b.

Crenenp okucineHus. OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLHU.
[Tponecchl okucaeHus u BOcCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKcnepumenm:

M3y4eHHE O0pa3lioB BEIMIECTB METAJJIOB M HEMETAJJIOB, B3aUMOJICUCTBUE
TUAPOKCUA IIMHKA C PAcTBOPAMHU KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTFOCTPUPYIOIIUX TPUMEPBI  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUI
(ropenue, peakinu pas3yiokKeHUs,, COeTUHEHHUS ).

Meostcnpeomemuule ceazu

Peann3zanuss MexXnpeaMeTHbIX CBS3€W MpPU M3YYEHUUM XMMHUHM B 8 Kilacce
OCYILIECTBIISIETCA 4epe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUM, TAaK W TOHATUH, SBIAIOIIMXCSA CHCTEMHBIMU JUISl OTAEJIBbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mre ecTecTBEHHO-HAyYHbIE TOHSATHS: HAy4dHbIH (hakT, THUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHHTE3, KiaccupuKalusg, MePUOJUYHOCTD,
HaOJI0/IEHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHNE, U3MEPEHUE, MOJICb, SIBJICHUE.

®u3uka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHI,
U30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUYECKUWA 3apsii, BEIIECTBO,
Ten0, 00bEM, arperaTHOE€ COCTOSTHUE BEIIECTBa, a3, (PM3MYECKHUE BEJIUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: hbotocunTes, nprxanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTUIMBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBO H XUMHUYeCKAasi peaKkuus

[Tepnoanyeckuit 3akoH. Ileproanueckas cucreMa XUMHYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalus, KalblUd U HUX
COCIMHEHUI B COOTBETCTBUM C TOJIOKEHUEM 3JIEeMEHTOB B llepmonnueckon
CHUCTEME U CTPOCHHEM HX aTOMOB.

CrpoeHue BellecTBa: BUIAbI XUMHUYECKON CBSI3U. THIBI KPUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUIA KPUCTATUIMUYECKON PEIIETKU
U BUJIa XUMHUYECKOHN CBSI3H.

Knaccudukanus ©  HOMEHKIATypa  HEOPTraHUYECKHUX  BEIIECTB.
XHUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUMXCS K Pa3IMYHBIM KjaccaMm
HEOPraHUYECKUX COCIMHEHUMN, TCHETUYECKAs CBA3b HEOPTaHMUYECKUX BEUIECTB.

Knaccudukanuss XuMUYECKUX peakiuil Mo pa3iuyHbIM Mpu3HaKam (110
YUCJYy U COCTABY YYacCTBYIOIIMX B PEaKIMM BELIECTB, MO TEIJIOBOMY 3 (deKTy,
[0 U3MEHEHUIO CTEMEHEW OKUCIEHUS XHUMHYECKUX DJIEMEHTOB, IO
00paTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). ODK30- M DHAOTEPMUYECKHUE
peaKkuuu, TEPMOXUMUYECKUE YPABHEHUS.



[Tonsitue o ckopocTH XUMUYECKOM peakiuu. [loHsTue 006 0OpaTUMBIX U
HEOOpaTUMBIX XHMHUYECKMX peakiusax. [loHSTHE O TOMOTCHHBIX U
reTeporeHHbIx peakuusax. [lonstue o karamuze. [loHsiTHE O XUMHUYECKOM
paBHOBecud. DakToOpbl, BIMSIONIME HA CKOPOCTh XUMHUYECKON peakiuu u
MOJIO)KEHUE XMMHYECKOTO PAaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE  PEAKIIMU, JJIEKTPOHHBIA  OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHONM  peakiuu.  CocTaBieHUE  ypaBHEHUI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMil € HCMHOJb30BAHUEM METOJa
AJIIEKTPOHHOTO OanaHca.

Teopus  2NIEKTPOIUTHUECKOM  JAMCCOUMALMMU.  DJICKTPOJIUTHI U
HEIJIEKTPOuThl. KaTnoHbl, aHMOHBL. MeEXaHM3M JHUCCOLMAIlMK BEIIECTB C
Pa3TUYHBIMKA BUJAAMHU XUMHYECKOUW CBs3u. CrerneHpb nuccormarui. CuinbHBIC U
ci1a0ble 3JIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHUSI TPOTEKaHUS PEaKIUid HOHHOTO
oOMeHa, TOJIHBIE W COKpani¢HHbIE WOHHBIC ypaBHEHHsS peakiuii. CBoiicTBa
KHUCJIOT, OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUN 00 SJIEKTPOTUTUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [[oHsSITHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumenn

O3HAKOMJICHUE C MOJEJISIMU KPUCTAJUTMUECKUX PEHIETOK HEOPTaHWYECKUX
BEILIECTB — META/VIOB U HEMETaUIoB (rpaduta M ajiMasa), CJIOXKHBIX BEIIECTB
(xsiopuaa HaTpus), HCCIECAOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU
peakiuyu  OT  BO3JCUCTBUS  pa3M4yHbIX  (DAKTOPOB,  HCCIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEMIECTB, MpoOIEcCa AUCCOLUALNUMA KHUCIOT,
IesI04ei u coJielt (BO3MOXHO MCTIOIb30BaHUE BUEO MAaTEPUAIIOB), POBECHUE
OTIBITOB, WJLUTFOCTPHUPYIONTUX MPHU3HAKH MPOTEKAHUS PEaKIMii HOHHOTO OOMeHa
(oOpazoBanue ocajka, BBIJCJIICHHE Ta3a, OOpa30BaHUWE BOJIbI), OIbBITOB,
WUTIOCTPUPYIONIUX TPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUNA
(ropenue, peakimu Pa3IOKEHHSI, COCIMHCHHS ), pacro3HaBaHUE
HEOPTraHWYECKUX BEIIECTB C IMOMOIIbI0 KAYECTBEHHBIX PEaKIMil Ha HOHBI,
pelIeHne SKCIEePUMEHTAIBHBIX 3a/1a4.

Hemeranibl 4 X coeTUHEHUS

OO6mass xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u (GU3NIecKrue CBONCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XWMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMoeliCTBHE C METaJJIaMH, HEMETa/ulaMH, Iiejodyamu). XJIOPOBOIOPOI.
ConsiHast KMCI0Ta, XMMUYECKUE CBOMCTBA, MOJyYeHHUE, IpUuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJIOPOJA HA OPraHW3M 4YEJlOBeKa. BakHEWIne XJI0pHuabl U UX
Hax0JICHUE B MPUPOJIE.



O6mass  xapaktepuctuka d1eMeHTOB  VIA-rpynmel.  OcoOeHHOCTH
CTPOCHHUS aTOMOB, XapaKTepHBIE CTeNeHN OKuCieHus. CTpoeHue u GU3NIecKue
CBOMCTBAa TMPOCTHIX BEIIECTB — KHUCJIOpPOJa M Cephl. AJUIOTPOIHbBIE
MOJAU(PUKALIUU KUCIOPOia U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOAOPOI,
CTpoeHue, (U3MYECKHe U XUMHUYEeCKue CBoHcTBAa. OKCHABI Cepbl  Kak
MPEACTABUTENM KHUCIOTHBIX OKcuaoB. CepHas Kuciaora, (QU3HUECKHE U
XUMHUYECKHE CBOMCTBa (00IIME Kak TWpPEACTaBUTENs Kjacca KHUCIOT H
cnenupuyueckre). XuMUYECKUE PEaKllnu, JIEKaAIIUE B OCHOBE MPOMBIILICHHOTO
croco0a Moixy4yeHusi cepHoM KHUCIOThL. [Ipumenenue cepHoil kuciaotel. Comu
CEpHOM KHCJIOTHI, KaueCTBEHHAs peakius Ha cyibdar-uoH. Haxoxnenue cepbl
U €€ COEIMHEHUN B MpUpPOJE. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAroUIeh cpeibl
COCMHEHUSAMU cepbl (KUCIOTHBIC IO, 3arPSA3HCHUE BO3/yXa U BOJAOEMOB),
CIOCOOBI €r0 MPeA0TBPAILEHUSI.

OO6mast xapakTepucTHKa 3J1eMeHTOB VA-rpynimbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, pACHpOCTPAHEHHE B
npupoje, puznyeckue U XuMuueckue cBorctra. KpyroBoport azora B mpupo/ie.
AMMHaK, ero pU3NYecKre U XMMHUYECKUE CBOMCTBA, MOTYyYEHUE U PUMEHEHUE.
Conn amMMoOHUs, UX (U3MYECKUE M XUMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHas peakius Ha MOHBI aMMOHHUS. A30THasi KUCIOTa, €€ MOJy4YEHHUE,
dbu3uyeckre W XUMHUYECKHE CBOMCTBa (OOlIMe Kak MpeacTaBUTENs Kiacca
KuciaoT u cnenuduueckue). Mcnosib3oBaHre HUTPATOB U COJEH aMMOHUS B
KaueCcTBE MUHEPAIbHBIX YJ0OpeHud. XUMUYECKOE 3arps3HEHUE OKpYyKarouien
cpeabl COEAMHEHUSAMU a30Ta (KUCIOTHBIEC JOK/IH, 3arpsi3HEHUE BO3/1yXa, MOYBbI
1 Boj0éMOB). Docdop, aoTponHsie Mmoaudukanuu docdopa, huznueckue u
xumuueckne cBoictBa. Oxcupa  dochopa (V) um  dochopHas Kuciora,
dbu3uYecKre U XuMHUUYECKUe CBOMCTBA, nmoiyuenue. Mcnonas3oBanue ¢ochatoB B
KaueCTBE MUHEPAIILHBIX YA00OpEHUI.

O6mass  xapakrepuctuka ds1eMeHToB [VA-rpynmnel. OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHbIE CTENEHU OKHUCJIEHUA. YTIIEPOJ, aUIOTPOIHBIC
MoauUKAIMK, PACHpOCTpaHEHUE B Mpupojse, (U3HUECKHE W XUMUYECKUE
cBorictBa. Ancop6Ouusa. Kpyrosopor yriepoaa B npupojae. OKCUIBI yIyIepo/a,
ux (GU3MYECKHE M XUMUYECKHE CBOWCTBA, JCHCTBHE Ha >KUBBIE OPTraHU3MBI,
MOJIyYeHUE ¥ MPUMEHEHHE. DKOJIOTHYECKUE TIPOOIEMbI, CBSI3aHHBIE C OKCHIIOM
yrinepoga (IV), rumore3a r100anbHOTO MOTEIUICHUS KJIMMara, MapHUKOBBIN
addext. YronpHas kuciaora U e€ coiid, WX (U3NYECKHME U XUMHUYECKHUE
CBOMCTBa, MOJy4yeHUE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
nonbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIMHE, TIPOMBIIUICHHOCTH U
CEJIbCKOM XO35KCTBE.



[lepBoHavyasibHble TIOHATUST OO0 OpPraHMYECKUX BEHIECTBAX Kak O
COCMHEHUAX yriepoja (MeTaH, 3TaH, 3TWJICH, alleTUJICH, 3TaHOJ, TJIUIICPUH,
yKCycHasi kuciorta). [lpupoaHble HMCTOYHUKUA  YIIIEBOJOPOJOB  (YroJib,
IPUPOJIHBIN ra3, HePTh), IPOIYKTH UX MEepepadoTKH (OCH3UH), KX POJIb B OBITY
U NPOMBIIUIEHHOCTH. [loHATHE 0 OMONOTrMYEeCKH Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yrieBojax — U WX POJM B )KU3HU 4YeOBeKa. MaTepualbHOE €IUHCTBO
OpTraHUYECKUX U HEOPTaHUUECKUX COCTUHEHUH.

Kpemuuii, ero ¢usmveckne M XUMHUYECKHE CBOICTBA, MOJYy4YCHUE U
npumeHenue. CoenuHeHUs KpeMHUs B npupoje. OOmue mnpeacTtaBieHus o0
okcujie kpeMuus (IV) u kpemuueBoit kucnote. CHIMKATHI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHeI111e CTpoUTeIbHbIE MaTepHUalIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [Ipobiembl 6€30MacHOTrO UCTOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHHE O0Opa3IlOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJITHOU
KHUCIIOTHI, TPOBEICHNE KAUECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HaOJI0IeHHE
MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpaxkaromue GU3NYECKUe U XUMHUUECKUE
CBOMCTBA TaJOT€HOB M UX COEAUHEHUM (BO3MOXKHO HCIOJb30BAHUE
BUJIEOMATEPUATIOB), O3HAKOMJIEHHE C oOpasllaMu XJIOPHIIOB (TajJoreHUIOB),
O3HAaKOMJIEHHE C oOpa3nmamMud ceppl M €€ COoeAMHEHUSMU (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), HaOMIOJEHUE Tpolecca OOyriIuBaHUS
caxapa IIOJ JCHUCTBHEM KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTBHI, HU3Yy4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOM CEpPHOM  KHUCIOThI, MPOBEIACHUE
KaueCTBEHHOW peakuuu Ha cyiabhaT-uoH U HAONIOICHHE TMpu3HaKa eé
IPOTEKaHMs, 03HaKOMJIEHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, hochopa u ux
coeMHEHU (BO3MOXKHO HCIIOJIb30BAaHWE BHJEOMATEpHaNIOB), oOpasiamMu
a30THBIX U (ochHOPHBIX yIOOpEHUH, TOTydeHre, COOMpaHue, pacro3HaBaHue U
M3yYEHHE CBOWCTB aMMHaKa, MPOBEICHHE KAYECTBEHHBIX PEAKIMi Ha HOH
aMmMoHUST W ¢ocharT-uOH ¢ H3YyUYCHHE TPU3HAKOB MX MPOTEKAHUS,
B3aMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEAbIO (BO3MOYXKHO
UCIIOJIb30BaHUE BHUJCOMATEPUATIOB), H3YyUYCHHE MOJENeld KPUCTAUTMYECKUX
pemi€ToK anmasa, rpadura, ¢yIepeHa, O3HAKOMJIEHHE C  IPOIECCOM
azCcopOIMM PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOHUCTBOM
MPOTHUBOTAa3a, TOJy4YeHHE, cCoOMpaHue, pPAClO3HABaHWE W M3YyYCHHE CBOWCTB
YTJIEKUCIOTO Ta3a, MPOBEICHHE KAauyeCTBEHHBIX peakIuid Ha KapOOHAT W
CUJIMKAT-UOHBl M M3Yy4YEHUE IPU3HAKOB HUX IPOTEKAHMS, O3HAKOMJIEHUE C
OPOAYKIMEN CUJIMKATHOW IPOMBIILUICHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenre HEMETAIUIbl U KX COCTUHEHUS.



MeTaJuibl M UX COCAUHEHUS

OOmrast xapakTEepUCTHKAa XHUMHYECKUX OJJIEMEHTOB — METAUIOB Ha
OCHOBAaHUWU MX MOJ0XeHUS B [leprnoanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. 1. MeHnneneeBa u cTpoeHus: atToMoB. CTpoeHHE METAIIOB. MeTtamndeckast
CBSI3b M METAJUIMYECKAs] KPUCTAIUINYECKAS PEMIETKA. DIEKTPOXUMUUYECKHUMN Pt
HalpsUKEHUM MeTaIoB. PU3MYECKHME M XUMHUYECKHE CBOWCTBA METAJUIOB.
OO6mue crnocoObl MoMyuyeHUs: MeTauioB. [loHATHE O KOpPPO3MHM METAIJIOB,
OCHOBHBIE CIIOCOOBI 3alIUTBl WX OT Koppo3uu. CriaBel (CTaidb, YYTYH,
TIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[llenounsle  MeTauibl: nosiokeHue B llepuomnueckon — cucreme
xuMu4eckux sneMeHToB /. 1. Menneneesa, cTpoeHre UX aTOMOB, HAXOXKICHHE
B mnpupoje. Duzuyeckrue U XUMHUUYECKUE CBOMCTBa (HA TMpUMEpE HATpUsi U
kanus). OKCuAbl W TUAPOKCUIBI HATpus W Kaius. [IpuMeHeHHe MIeTOYHBIX
METAJUIOB U UX COCIUHECHUMU.

[I{enoyHO3€eMENIbHBIE METAJUIBI MAarHuid W KaJblUW: TIOJIOKEHHUE B
Ilepuonnueckoit cucreme xumuueckux a3emMeHToB J[. WM. Menneneesa,
CTPOEHHE MX aTOMOB, HAaXOXJE€HUE B mnpuponae. Ouzndeckue m XUMHYECKHUE
CBOMCTBAa MarHus W Kanbliusa. BakHeWmme coeauHEHUsS KalbIus (OKCHII,
TUAPOKCU/, cosin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHECHMUS.

AmomuHuii: nonoxeHue B llepuoanueckoil cucTeME XUMUYECKHUX
anemeHtoB JI. M. MenpaeneeBa, CTpO€HHME aroMa, HAXOXKACHUE B IPHUPOJIE.
duznyeckue M XUMHUYECKHE CBOMCTBA altOMUHMS. AMQOTEpPHBIE CBOWMCTBA
OKCHJA Y TUJIPOKCUIA aTFOMUHMUSL.

Kenezo: nomoxenue B [lepuoandeckor cuCTeMe XMMUUECKUX AJIEMEHTOB
1. 1. MenneneeBa, cTpoeHUE aToMa, HaXOXJAeHUE B npuponaec. dusnueckue u
XUMUYECKUEe cBoiicTBa xene3a. OKcuabl, ruapokcuabl u coiu xkenesa (II) u
xenesa (1), ux cocras, CBOWCTBA U MOJTyYEHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpas3laMd METauiOB W CIUIaBOB, WX (DU3UUYECKUMU
CBOWCTBAaMHU, HW3yYECHHE PpPE3yJbTaTOB KOPPO3UHU METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHUAIOB), OCOOECHHOCTEN B3aMMOJICUCTBUS OKCHJA
KaJIBIIUS W HATpUs C BOJOW (BO3MOXXKHO KCIIOJIb30BAaHHE BUJIEOMATEPUAIIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOBI, IPOLIECCA TOPEHUS JKEIE3a B KUCIOPOE
(BO3BMOXKHO HCIIOJB30BAaHWE BUACOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMI HA MOHBI: MAarHusl, KaJblIMs, AIIOMUHUS, [UHKA, JKelie3a
(I wu xenesa (I1), memu (II), HaOmIOACHME W ONMUCAHHE IMPOLIECCOB
OKpalllUBaHUsl IJJAMEHW HOHAMU HATpUs, Kalus M KalblUusg (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HWCCIeIOBaHUE aM(OTEPHBIX CBOWCTB



TUAPOKCUIA ATIOMUHUS U TUAPOKCUIA LMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHeHIre MeTalluIbl U UX COEUHECHUSD.

XuMUA ¥ OKPY:KAIOIIad cpeaa

BemecTBa 1 Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. besomacHoe
WCTIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoiib npu
XUMUYECKUX 0KOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKaoIIeH cpebl (IpeaesibHast 10mycTuMast
KoHIleHTpausi BemecTtB, nanee — I[I[JIK). Pomp xumMum B penieHuu
AKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3ydeHue o0pa3iioB MaTEpHaIOB (CTEKIIO, CIIJIAaBbl METAIIOB, MOJTUMEPHbBIC
MaTrepuabl).

Mesicnpeomemmnoie ceéa3u

Peann3zanust MexXnpeaMeTHbIX CBS3€W MpU M3yYEHUM XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCA 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSITUH, SBISIIOIIUXCA CHUCTEMHBIMU [IJI1 OTJEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHaiu3, CUHTE3, KiacCUUKAIUs, MEePUOJAUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, WU3MEPEHHUE, MOJICIb, SBJICHUE, MapHUKOBBIN
3¢ PeKT, TEXHOTOTHSI, MAaTEPUATIBI.

dusznka: marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU]I,
U30TOIIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUI 3apsii, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOe€  COCTOSIHME  BellecTBa, Tra3,  pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeérka, CruiaBbl, (U3WYECKUE BEJIUYMHBI, EIUHUIIBI
M3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE31bI, COJHIIE.

buonorus: ¢orocunTes, apixanue, 6uocdepa, SIKOCUCTEMA, MUHEPATLHBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOMIAEMBbIE, TOIIIIMBO, BOJHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHMs JOCTHUTAIOTCA B XOJA€ OOYYeHHs] XMMHUU B €IUHCTBE y4eOHOW U
BOCIIUTATENIFHOW  JIEATENHHOCTH B  COOTBETCTBUU C  TPATUIIMOHHBIMH
POCCUICKUMH COLIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH,
IPUHATHIMU B OOILECTBE MpaBUIAMH M HOPMaMH IMOBEAECHUSA U CIOCOOCTBYIOT
mpoleccaM CaMOIMO3HAHMS, CAMOPA3BUTHS M COIIMATIN3AIINN 00yYaIOIUXCSI.

JINYHOCTHBIE  PE3yJIbTaThl  OTPAXAIOT TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBAThCS CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpHEHTAIMA U
paciMpeHne OmbITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoOTHYECKOT0 BOCIUTAHUA:

[IEHHOCTHOTO  OTHOIIEHUS K  OTEYECTBEHHOMY  KYJbTYpPHOMY,
HCTOPUYECKOMY W HAYYHOMY HACIEAHIO, MOHUMAHHs 3HAYEHUS XUMHUYECKOU
HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAJETh TOCTOBEPHOU
uHboOpMaled O TEPelOBBIX JOCTMKEHHUSX H OTKPBITHSX MHPOBOW H
OTEYECTBEHHONW XHMMMH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00
yCTpOMCTBE MUpa U 00IIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

OpPEJICTaBICHUS O COLHMAJIbHBIX HOpPMax M MPaBHJIAX MEKIMYHOCTHBIX
OTHOIIEHWH B  KOJUIEKTUBE, KOMMYHHUKAaTHMBHOW  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJIE3HOH, Y4eOHOMCCIEeN0BATENbCKOW, TBOPUYECKOM M APYTHX
BUJAX JESTEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM ACSITENIbHOCTU
IPU BBIIIOJIHEHUHU y4€OHBIX, TO3HABATENBHBIX 33]1a4, BHIITOJIHEHUN XUMHUUYECKUX
HKCIIEPUMEHTOB,  CO3/IaHUM  y4eOHBIX  TMPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHWI0O M  B3aMMOIIOMOIIM B  TIporiecce OTOM  ydeOHOH
JEeSTENIbHOCTH, TOTOBHOCTH OILIGHWBAaTh CBOE IMOBEIACHHE M TIOCTYIKH CBOUX
TOBAPUIIEH C TIO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSL

MHUPOBO33pEHYECKHIE TPECTABICHUS O BEIIECTBE U XUMUYECKON peakInHy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINE
OCHOBY ISl TOHUMaHUs CYyIIHOCTH Hay4YHOM KapTUHBI MHUpa, IPECTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS TMPHUPOJIBI, B3aUMOCBSI3IX YEIOBEKa C
IPUPOJIHOM CPeNoi, O pOJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



MIO3HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA MOJYyYEHUE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOAWUMBIC II OOBSICHCHHs] HAONIOAAEMBIX IPOIECCOB U
SBJICHUM, MMO3HABAaTEeNbHON, MHGOPMAIIMOHHON M YWUTATEIbCKOW KYJIbTYpPHI, B
TOM YHCIIE€ HABBIKOB CaMOCTOSITEIbHOM pabOThl € Y4YE€OHBIMHU TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpPOH,  JOCTYIHBIMA  TE€XHUYECKUMU  CPEICTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHMIO W IMO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K €aMOOOpa30BAaHMIO, MPOEKTHOM W  HCCIEI0BATEIbCKON
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHS O0yUYEeHHS B
JlaJdbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPHI 310POBBSI:

OCO3HaHUE LIEHHOCTU >XU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310pOBbIO, YCTAHOBKU Ha 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HEMPUSATUE BPEIHBIX NPHUBBIUEK (YyNOTPEOJICHUS alKOTojs, HApKOTHUKOB,
KypeHUs1), HEOOXOIUMOCTH COONIOACHHA TpaBUil  0€30HaCHOCTU  IIpU
oOpallleHuU C XUMUYECKHMHU BEILIECTBAMU B OBITY U peajbHON KHU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAKTUUECKOMY H3YyUEHHUIO MpoQeccHil U TpyAa pa3IudHOro
poJia, yBaKEHHE K TPYLy U pe3yJbTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS! MPEIMETHBIX 3HAHWM MO XMMHUH, OCO3HAHHBIA BHIOOD
WHJIUBUyIbHOM  TPAGKTOPUU MPOJNOJDKEHHs 00pa3oBaHHMs C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOILIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, yCHEemHOW TPO(PEeCCHOHATBLHON NEATebHOCTH € Pa3BUTHS
HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJalTUPOBAThCs B MPOEeCcCHOHATBLHOU
cpene;

6) IKOJIOrHYeCKOro BOCTIMTAHMS:

HKOJIOTMYECKU 11€JIeCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK HCTOUYHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHNE [IEHHOCTH 30POBOTO
u Oe3omacHoro obpasa >KM3HH, OTBETCTBEHHOE OTHOILIEHHUE K COOCTBEHHOMY
($u3HMUeCKOMY U MCUXMYECKOMY 3J0POBBIO, OCO3HAHUE LIEHHOCTHU COOIIOJCHUS
npaBuJl OE30MACHOTO TMOBEACHUS TpU padoTe C BelIeCTBaAaMHU, a TaKXKe B
CUTYaLIMSIX, YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJTy4aeMble MTPU U3yYECHUN XUMUH, IS
pelIeHusl 3a/1ad, CBSI3aHHBIX C OKPYXalolled TMPUPOJHOW CpEaoH, s
MOBBILICHUSI YPOBHS SKOJOTMYECKOM KyJIbTYPBI, OCO3HAHHs TIJI00ATBLHOTO
XapakTepa HSKOJIOTMYECKMX MpoOJieM M MNyTed HMX peuieHus MOCPelICTBOM
METOJOB XUMHUH, SKOJOTHUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOW, KOMMYHHUKAaTUBHOU M COLIMAIBHOU MPAKTHKE.



METAINPEAMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pPE3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS
(dopMupOBaHUA MHPOBO33PEHUS OOIEHAYYHbIE TOHATUS (3aKOH, TEOpHs,
OPUHLMI, TUIOTEe3a, (aKT, CHUCTEMA, NPOLECC, 3KCIHEPUMEHT U ApYyroe.),
KOTOpBIE HCIIONB3YIOTCSI B €CTECTBEHHO-HAyYHBIX YYEOHBIX IpeaMeTax H
MO3BOJIAIOT HA OCHOBE 3HAHMM U3 JTHX MNpeaMEeToB (OPMUPOBATH
MIPEACTABIICHHE O LEJIOCTHOM HAy4YHOW KapTUHE MHpA, U YHUBEPCAIBHBIC
yueOHbIe JeiCTBUS (IMO3HABAaTEIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTHUBHBIC),
KOTOpBIE O0€crneunBaloT (OPMUPOBAHWE TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAaHUPOBAHUIO U OCYIIECTBIICHUIO yU€OHOU AESITENbHOCTH.

Ilo3naBaTeqbHbIC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

Bba3oBble Jiornyeckue AeiicTBUA:

YMEHUS HCMOJIb30BATh MPUEMBI JOTMYECKOTO MBIIUICHUS NMPU OCBOEHUU
3HAHUU: pACKpBIBaTh CMBICT XUMHUECKUX MOHITUH (BBIACIATH UX XapaKTEpPHBIE
NpU3HAKHU, YCTaHABIUBATh B3aUMOCBSI3b C IPYTUMU MOHITHUSIMH), UCIIOJIb30BATh
MOHATHUSA ISl OOBACHEHUS OTAENbHBIX (DaKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpPUM I KIACCU(PUKAUMKA XUMUYECKUX BEUIECTB U XHUMHYECKUX
peakuuii, ycTaHaBIMBaTh NMPUYUHHO-CIICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3Y4YECHUS, CTPOUTH JIOTMYECKUE PACCYKIEHUS (MHIYKTHBHBIC, JECIYKTHBHBIE,
10 aHAJIOTHH), JAENIaTh BBIBOJbI U 3aKJIFOUEHUS;

YMEHUE NPUMEHSATh B MPOLECCEe MNO3HAHUSA MOHATHS (MpPEeIMETHbIE W
METanpeIMETHbIE), CUMBOJUYECKUE (3HAKOBBIC) MOJIEIH, HCIOJIb3yeMbI€ B
XUMHH, TpeoOpa3oBbIBATh IIMPOKO MPUMEHSEMblE B XHMHUU MOJEIIbHbIC
NPEICTaBICHUS — XUMHUECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMU4eckas popmyiia
Y ypaBHEHHE XMMHUYECKOW PEaKIUU — MPU PEUICHUU Y4eOHO-TIO3HABATEIbHBIX
3ajay, C Y4€TOM OITHUX MOJENbHBIX MPEACTABICHUA  BBIABIATH U
XapaKTEepU30BaTh  CYIIECTBEHHbIE MPU3HAKKM  HU3Y4YaeMbIX OOBEKTOB —
XUMHUYECKUX BEUIECTB M  XHMHUYECKUX  pEaKIMi, BBIABIATH  0OOLIME
3aKOHOMEPHOCTH, IPUYMHHO-CJIEJACTBEHHBIE CBA3M W NPOTUBOPEYHS B
U3y4aeMbIX IPOLIECCaX U SIBJICHUSX.

Ba3oBrbie ncciaeaoBareLCKHe AelCTBUA .

YMEHHUE UCIOJIb30BATh MOCTaBJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMUS, a TaK)Ke€ B KayeCTBE OCHOBBI JUIsi (DOPMUPOBAHUS THUIIOTE3BI IO
IIPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHHUIO, OpPTraHU3alUU U MPOBEACHUIO
YUYEHHYECKUX OJKCHEPUMEHTOB, YMEHHE HaOmoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ynbTar, POpMyIupoBaTh 0OOOIICHHUS



U BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUSA, COCTABIISATh
OTY€T O TpoieNIaHHON paboTe.

Pabora ¢ undgopmanmei:

yMEHHE BBIOMPATh, AHAIU3UPOBATH W HHTEPIPETHPOBATH HH(POPMAIUIO
pa3aMuYHBIX BUAOB M (OPM TPEJACTaBICHHS, TOIYyYaeMYyI0 U3 Pa3HBIX
HMCTOYHHKOB (HAYYHO-TIONYJIApHAs JUTEpaTypa XHMHYECKOTO COJEp KaHMs,
CIpaBOYHbIE MocoOusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIICHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHUE NPUMEHATh Pa3IMYHble METO/bI M 3alPOCHI IIPU MMOUCKE U 0TOOpE
MH(pOpMaMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIUMBIX /Il BBIOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPEAEIEHHOIO THUIIA, TPUOOPETEHUE OMbITA
B 00JIaCTH HCIIOJIb30BaHMUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
OBJIAJICHUE KYJBTYpOM AaKTUBHOTO MCIIOJNBb30BAHMS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAJbHYIO (DOpMY HpEICTaBICHUS
nH(pOpMaMK U WUIIOCTPUPOBATH PEIIAEMBIE 3a/1a4d HECJOKHBIMU CXEMaMH,
auarpaMMaMu, IpyrumMu popmMamu rpaduki 1 UX KOMOMHAIUSAMU;

YMEHHE HCIIOJIb30BaTh W AaHAJIM3MPOBaTh B Mpolecce YydyeOHOM u
UCCIIEI0BATEIBCKON JEATEIbHOCTH uH(pOpMaLHUIO 0 BIIUSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SIIICTBA M TpPAaHCIOPTa HA COCTOSTHUE
OKpYXaroUEH MPUPOTHON CPEBI.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCHI (B Xoje auanora W (Wiau) THUCKYCCHH) II0
CyLIECTBY 00CyXkaaeMoil Tembl, (HOpPMYIUpPOBaThH CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEAJIOKEHHON 3a/1a4u;

YMEHHSI TNPEACTABIATh IOJYYEHHbIE Ppe3yibTaThl IO3HABATEJIbHOM
NEATEIbHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTaX; J€JaTh MPE3CHTALHUIO
pEe3yNbTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCHepuMeHTa (J1abopaTopHOro
OMbITa, JIA0OPATOPHOU PabOTHI MO UCCIEIOBAHUIO CBOMCTB BEUIECTB, YYEOHOTO
MIPOEKTA);

YMEHHsSI y4eOHOrO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
[TIO3HABATEJIbHOM M  MCCIIEJOBAaTEIbCKOM  JEATEIbHOCTH TIPU  PELICHUU
BO3ZHUKAIOIMX MPOOJIEM HAa OCHOBE yu€Ta OOUIMX MHTEPECOB U COIIACOBAHMS
no3uuuid  (0OCyxJeHus, OOMEH MHEHUSMH, «MO3TOBbIE  IITYPMBD»,
KOOpJIMHAIIMA COBMECTHBIX JACHCTBUM, ONpeeiIeHUEe KPUTEPUEB IO OILICHKE
KauyecTBa BBIIOJIHEHHOM paboThI U ApyTHE).

PeryisiTuBHbIC YHHBepcalbHbIe y4eOHbIe NeHCTBHSA:

YMEHHE CAMOCTOSTEIBHO OIpPENEATh LENN EATEIbHOCTH, IUIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJIHUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO



NeATEIbHOCTh, BEIOMpaTh Hanbosee 3G heKTUBHBIE CITIOCOOBI pellieHUs] y4eOHBIX
Y TMO3HABATEJBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISITh WM KOPPEKTUPOBATH
MPEVIOKEHHBIM AJITOPUTM JIEMCTBUM TIPU BBINOJHECHUU 33JaHAN C Y4ETOM
MOJIYYECHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUX,
OIIEHMBATh COOTBETCTBHUE MOJYYEHHOI'O pE3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
WCNOJIb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI, IMPEJIaraéMble B  YCIOBUU
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00S3aTEIBLHOTO

COJICp>KaHMs, YCTAHOBJIEHHOTO JaHHOW (eaepaibHOM paboueld mporpamMMoH,
BBIJICTISIFOT: OCBOCHHBIC O0YYAIONIMMUCS HAYYHBIC 3HAHUS, YMEHUSI U CIIOCOOBI
NeucTBUl, crenuduueckue s NpeaMeTHON o0nacth  «XuMus», BUIbI
NEATEIbHOCTH [0 MOJIYYEHUIO HOBOTO 3HAHWS, €ro HHTEPHpETaIuH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYAIIUsX.

K koniy oOydenuss B 8 kJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUH:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHUUYECKUX MOHATHIL: aTOM, MOJIEKYJIA,
XMMHUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOAHAs U HEOJAHOPO/AHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs
W MOJICKYJISIpHAsT Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJIApHAs
Macca, MaccoBas JOJISI XHWMHYECKOTO JJIEMEHTa B COCIUHCHMHH,
MOJISIpHBI ~ 00BEM, OKCHJ,  KHCJOTAa, OCHOBaHUE,  COJlb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKasl PEaKius,
KJIacCU(UKAIIUS PEAKIIUIA: peaKIMi COCTUHEHUS, PEAKIIUU PA3JIOKEHUS,
peakIuy 3aMeIleHUs, peakiuu OoOMeHa, PK30- U HIHIAOTCPMHUYECKUE
peakimu, TerioBor 3G(HEKT peakiuu, apo aToMa, HIEKTPOHHBIN CIION
aTomMa, aTOMHas OpOWTal b, PAAAYC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl W HENOJISIpHAs KOBAJICHTHAas CBS3b, MOHHAs CBs3b, HOH,
KaTUOH, aHWOH, PAacTBOpP, MaccoBas JOJs BemiecTBa (MPOILICHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHU H
MPUMEHSITh 3T MOHITHUS MIPU OMTUCAHUM BEIIECTB U UX MPEBPAIICHUI;

e HCMOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBIeHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKLINH;

e ONpENeNaTh BaJEHTHOCTh aTOMOB  DJJEMEHTOB B  OWHApHBIX
COCIMHEHUSIX, CTENEeHb OKHUCIEHHUA DJJIEMEHTOB B  OMHApHBIX
COEAMHEHUAX, IPUHAIJIE)KHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCY



COCIMHEHUI MO (QopMyliaM, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
VMOHHAsl) B HEOPTaHUYECKUX COCIMHCHUSIX;

packpeiBath cmbica llepuonnueckoro 3akona [[. M. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MOJIokKeHUs B Ilepuoanueckoit cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHa ABOTaapo;

OMHCHIBATh W XapakTepH30BaTh TabmuuHyro dopmy llepromudeckoit
CHUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs
noarpytmma (A-rpynmna)» u «nodounas noarpynna (b-rpymnma)y», maneie
U OOJIbIIIE MEPUO/Ibl, COOTHOCUTh 0003HAUYECHHS, KOTOPhIE UMEIOTCS B
tabnuie «llepuoanueckass cucrteMa xumudeckux snemeHtoB /[ WM.
MenneneeBa» C UYHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsij fAnapa, oOIliee Yucio
AJIEKTPOHOB U paclpeieieHUE X MO JIEKTPOHHBIM CIIOSIM);
KJaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOpTraHWYECKHe
BEIIIECTBA, XUMUUECKUE PEaKIUU (110 YHUCIy U COCTaBy YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEII0BOMY 3P DEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XMMHUYECKHUE CBOMCTBA BEIECTB
pa3IMYHBIX  KJACCOB,  MOATBEpXIas  ONUCAHHE  MpUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH TMIPOTEKAHUSI XUMHYECKUX
IPEBPALICHUN B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMEeHTa 1o Qopmylie
COCIMHEHHUs, MaCCOBYIO JIOJIO BEIECTBA B PAaCTBOPE, IPOBOAUTH
PACYETHI 110 YPABHEHUIO XUMUYECKOM PEAKIINY;

MIPUMEHSTh OCHOBHBIE OIEPAllMd MBICIUTEIIBHOW JIESITEIbHOCTH —
aHaJu3 W CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTeMaTH3AIHIO,
KJIacCU(PUKaIMIO, BBISIBJICHUE MPUYWHHO-CJICICTBEHHBIX CBSA3EH — IS
W3Y4YEHUs] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIUh, €CTECTBEHHO-
HAay4YHbIe  METOAbl  TO3HAHMS —  HaOJIOJCHUE, HU3MEpEHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEabHbIN U MBICIICHHBIN);

CIeNOBaTh MpPaBUJaM  [OJIb30BAHUA  XMUMHUYECKOM TIOCYIOU U
nabopaTopHBIM 000pYIOBaHWEM, a TaKXKe IpaBuiIaM OOpamieHus: ¢
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSAMHU IO BBIIOJIHEHUIO
71a00PATOPHBIX XMMUYECKUX OMBITOB MO MOJIYYEHUIO U COOUPAHUIO



K

ra3o000pa3HbIX BEIMIECTB (BOAOPOJAa W KHCIOpOJa), TMPUTOTOBICHUIO
pacTBOPOB C ONPEAECIEHHOW MAacCOBOM JIOJEM  PACTBOPEHHOTO
BEIICCTBA, IIAHUPOBATH U MPOBOJAUTh XUMHUYECKUE IKCIIEPUMEHTHI TI0
pacrlo3HABaHHWIO pPACTBOPOB IIENI0Yed W KUCIOT C TOMOIIBIO
UHIUKATOPOB (JakMyc, peHondTarent, METUIIOpaHX U IPYTHE).

KOHITy oOyueHuss B 9 KJlacce MpeaMETHBIE pe3yibTaThl Ha 0a30BOM

YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YyJaIOIIUXCSl YMEHUM:

pPacKpbIBaTh CMBICH OCHOBHBIX XHMHYECKUX MOHSTHI: XHUMHYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTb, IEKTPOOTPULIATEIBLHOCTh, CTEIIEHb
OKHUCJIEHHUSl, XMMHUYECKasl peaklUus,, XUMHUYECKas CBA3b, TEIJIOBOU
3¢ (}exT peakuuu, MoJb, MOJSPHBIA OOBEM, PACTBOP, DJIEKTPOJIHTHI,
HEAJIEKTPOJUTHI, SJEKTPOJIUTUYECKAS] TUCCOLUMALNSA, PEAKIIM MOHHOIO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTHMbIe PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIH,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHCICHHE M  BOCCTAaHOBJICHHE,
ajuioTponusi, amM(OTepHOCTb, XHMHUYECKas CBsA3b (KOBaJCHTHas,
WOHHAs, METaJuINYecKas), KPUCTAUINYECKass PEIIETKa, KOPPO3Hs
METAJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOM peaKuuHu, MPeIeIbHO
nonyctumas koHrenrpanus 11K Bemectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHSITHH H
MPUMEHSTDH ITH MOHATHS TPU ONMCAHUU BEIIECTB U UX MPEBPALICHUM;
UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY ISl COCTaBJIeHUS (GopMyll
BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKIIUIA;

ONpENENATh BAJICHTHOCTb M CTENEHb OKHUCICHHS XUMHUYECKHUX
AJIEMEHTOB B COEJMHEHMSX PAa3jIM4YHOIO COCTaBa, MPUHAIJIECKHOCTh
BELIECTB K OMNpEAENEHHOMY KJIacCy COE€IWHEHHWH mo ¢opmMysiaM, BHUJ
XUMUYECKON CBsI3M  (KOBAJICHTHasi, WOHHAs, METAJUIMYECKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3aps] MOHA 110 XUMUYECKOu (opmyie,
XapakTep cpelbl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX COEAMHEHU,
TUI KPUCTAIUIMYECKOU PEIIETKU KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIca I[lepumomamueckoro 3akona /JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro INOHUMAaHUE: OIHKCHIBATh M XapaKTEpHU30BaTh
Tabnnunyto popmy Ileproanyeckoit cucTeMbl XUMUYECKUX DJIEMEHTOB:
pasznuyaTh MOHATUS «IJIaBHas moArpynna (A-rpynmna)» u «mno0odyHas
noarpynmna (b-rpynna)», manbsie U OOJbIIME MEPUOJAbI, COOTHOCHUTD
0003HAUYEHHUSA, KOTOpbIE HMEIOTCA B MEPHOJUYECKON Tabmuie, ¢
YUCJIOBBIMU XAaPAKTEPUCTUKAMHU CTPOEHUSI ATOMOB XMMHUYECKUX



AJIEeMEHTOB (COocTaB W 3apsij sjpa, oOIlee YHUCIO 3JICKTPOHOB U
pacmpeneneHue WX IO JJICKTPOHHBIM CJIOSM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB AJIEMEHTOB M UX COCAUHEHUN B
npeAenax MajiblX MEpUOAOB U TJIABHBIX MOATIPYIIL C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(PUIIMPOBATh  XUMHYECKHE  AJIEMEHTBI,  HEOPTaHUUYECKHE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (110 YHUCIIY U COCTaBY YYAaCTBYIOIIHNX B
peaKIMu BEIIECTB, MO TEIIOBOMY d(PQeKTy, 0 U3MEHEHHUIO CTETICHEH
OKHUCJICHUS] XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE U CHENUPUIECKUE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEPXKJIasl ONHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIINK;

COCTAaBIIATh YPAaBHEHHS DSJIEKTPOJUTUYECKON JTHCCOLMAIMU KHCIIOT,
IeJI0Yeld W COJIeH, TOJIHBIE W COKpAUIEHHBIE YpPaBHEHUS pPEaKIUi
MOHHOTO  OOMEHa, ypaBHEHMsI  peakiui,  MOATBEPKIAIOIINX
CYIIIECTBOBAHUE T'CHETUUECKON CBSA3U MEXKAY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIni;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOYXHOCTH MPOTEKAHUS XUMHYECKUX IPEBpaAlEHUH B Pa3IMYHBIX
YCIIOBUSX;

BBIYUCIISAITH OTHOCHUTEJIbHYI0 MOJICKYJIIPHYIO W MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJIeMEeHTa 1o Qopmylie
COEMHEHHUs, MAacCOBYIO JIOJIO BEIIECTBA B pPAaCTBOPE, MPOBOAUTH
PACYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINY;

coOyofaTh  TpaBWiia  TOJB30BAaHUS  XUMHUYECKOW  MOCyIod |
nabopaTOpHBIM 00OPYIOBAaHMEM, a TakXKe TpaBWiIa OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBINOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO M COOMPAHHIO
ra3zo00pa3HbIX BENIECTB (aMMHUaKa U yTJIEKUCIIOTO Ta3a);

IPOBOJUTh  PEAKIMH, TOATBEPKAAIONINEe KAuyeCTBEHHBIM COCTaB
pa3JIMYHBIX BEIIECTB: PACIO3HABAaTh OMNBITHBIM MNYTEM XJIOPUI-,
Opomun-, womua-, KapOonar-, Qochar-, cumnukar-, cymnbdar-,
TUAPOKCUIA-UOHBI, KATHOHBI AMMOHUS M MOHBI M3YYEHHBIX METAJUIOB,
IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;



e TIPUMEHATH OCHOBHBIE OIEpAlMd MBICIUTEILHON JEATETbHOCTH —
aHallM3 W CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTeMAaTU3aIHIO,
BBISIBJICHUE TTPUYUHHO-CJIEICTBEHHBIX CBS3€H — JUIsl M3yUYEHUsI CBOMCTB
BEIIECTB M XUMHUYECKHX PpEaKIUH, €CTeCTBEHHO-HAy4YHbIE METOJIbI
No3HaHUs — HaOJI0JIeHUe, U3MEpPEHUEe, MOJICIMPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBo yacoB
Ne HaumeHoBaHue pa3ieioB U DJieKTpoHHbIe (11uppoBbIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM IMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThbI
Paznen 1. [lepBoHayaibHble XMMHYECKHE MOHATHSA
Xumust — BaxkHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK

' IIPaKTUYECKOU IEATEIBHOCTH https://m.edsoo.ru/7f41837c

4eJIoBeKa

19 BemectBa 1 xumMudeckue 15 1 bu6nmoreka [JOK

' peakuuu https://m.edso0.ru/7f41837¢

Hroro no paszneny 20

Paznen 2. Baxuelimme npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB
21 Boznyx. Kucnopon. Ilonsitue 5 bubnuoreka [IOK

' 06 oKcrIax https://m.edsoo.ru/7f41837¢c
99 Bonopoxa.Ilonstue o xucimorax 8 1 bubnuoreka [JOK

' W COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [IOK

' OCHOBAHHSX https://m.eds00.ru/7f41837c¢
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubmuorexa [JOK

' HEOPraHUYECKHMX COeMHEHHUIT https://m.edso0.ru/7f41837c¢

Hroro no pazneny 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

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckasi cucrema xumuueckux 31eMeHToB [[. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumuuyeckasi ¢cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE pPe€aKknuu

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6nmmorexa [IOK

3.1 7
XHUMHUYECKHX 3J1eMeHToB /1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHHe aToMa
XUMHYECKAA CBI3b. BuG LIOK
nOINOTEKA
3.2 - 8
OxucnutensHo https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUH
bubmnoreka [IOK
51 15
TOTO Mo pasAeity https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa [JOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KIIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aesioB 1 TeM undposbIie
Ne n/m P Konrpoabublie | IlpakTHyeckue (1udpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIUH
11 [loBTOpEeHue u yrayOnenue 3HaHUM 5 1 bubnuorexa [IOK
' OCHOBHBIX pa3JieloB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIEKTPOTUTHYECKAs TUCCOIUAIINS. 3 1 1 bubnunoreka [JOK
' XHMMUYECKUE pEeaKlUU B paCTBOPax https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3znen 2. Hemeranibl 1 MX cOeIHHEHUS
21 OO0m1as xapakTepuCTUKa XUMUUYECKHIX 4 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmel. ['anorensl https://m.edsoo0.ru/7f41a636
OO1ast XapaKTepUCTHKA XUMUYECKHX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO011ast XapakTepUCTHKA XUMHUYECKUX
2.3 BJ'IeHl\ieHTO]f VA-rp L. A30T, Gocdop u 7 1 brbmorexa [TOK
' PymaL ’ P https://m.edso0.ru/7f41a636
UX COeIMHEHUs
24 OO1ast XapaKTepUCTHKA XUMUYECKHX 3 1 5 bubnuoreka [JOK
' sneMeHToB [VA-rpynnsl. Yraepona u https://m.edsoo.ru/7f41a636



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

KPEMHUU U UX COEAUHEHHUS

Hroro o pazaeny 25
Paszaea 3. Merajiibl 4 HX COeIHHEHUA
3.1 OO01111e CBOICTBA METAJIIOB 4 bubmmorexa IIOK
https://m.edsoo.ru/7f41a636
3.2 Baxneime Metasuibl U UX COEAUHEHUSA 16 Bubmorexa TOK
https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
bubmuoreka [[OK
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpemst 3 bubmorexa LOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTposabubie | IlpakTnueckue
n/n Bcero H3y4yeHus | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
1 [Ipeamer xumun. Ponps xumuu B 1 bubnuorexa LIOK
JKA3HU 4YelloBeKa. Telia U BellecTna https://m.edsoo.ru/ff0d210c
5 IlonsTue o MeTomax No3HaHUS B 1 bubmnoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1
3 «IIpaBuia paboTHI B J1a0OpATOPUU U 1 bubnunoreka [JOK
pUEMBI 0OpaIIeHUsI C https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYTOBAaHHEM
4 YucThie BelecTBa U CMECH. 1 bu6nmoreka [JOK
CrniocoOsI pa3aenenus cmecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
5 «Pa3nenenue cmecell (Ha npumepe 1 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOW COJIN)»
bu6mmoreka [JOK
0 ATOMBI I MOTISKY T L https://m.edsoo.ru/ff0d2a6c
7 XuMHYECKUE dJIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIE BEIIECTBA 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c



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

Bbu6mmorexa [JOK

9 ATOMHO-MOJIEKYIISIPHOE YUICHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyia. bubmuorexa [JOK
BaneHTHOCTh aTOMOB XMMHUUYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOCHUTENbHAS aTOMHAsI Macca.
11 OTtHocuTeNnbHAS MOJIEKYJIApHAs bubnuorexa LIOK
https://m.edsoo.ru/ff0d323c
Mmacca
12 MaccoBas 10715 XUMHUYECKOT0 bu6mmoreka [{OK
3JIEMEHTA B COEAMHECHUU https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiectBa. MoJib. bubmuoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKkue U XUMHICCKUE bu6nmoreka [JOK
SIBJICHUsI. XUMUYECKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBUs MPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnunoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust konmdecTBa, MacChl
17 BEILECTBA 10 YPABHEHUAM bubmmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PeaKInii
Krnaccudukanus XuMuueckux
18 peakuuil (COeIMHEHNs, pa3IoKEHUS, bubmmorexa LIOK
https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
19 M. B. JIoMOHOCOB — y4€HBINi- bu6muoreka LIOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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

sHuukiIoneauct. O0o0menue u
CHCTEMATH3aIHs 3HAHUN

https://m.edsoo.ru/ff0d40c4

KonTponbnas padora Nel o reme

Bbu6morexa [JOK

20
«BellecTBa 1 XUMHYECKUE PEAKLIUN) https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB
21 BO3 nya Kucnopox — snemeHT u bubnuorexa LIOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
Du3nYeCKUe U XUMUICCKHEC
99 CBOMCTBA KHCIIOPO/a (peaKkiuu bubnnoreka [JOK
okucieHus, roperue). [lonstue 006 https://m.edsoo.ru/ff0d4614
OKCHJIax
Crioco0bl MosTyueHus: KUCI0poJia B
23 1ab0pPaTOPHUH U MPOMBITINIEHHOCTH bubnmorexa [IOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoit a3 ekt xumMudyeckoit
24 peaxkuuu, MoHsATHE O bubnuoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, https://m.edso0.ru/ff0d4790
9K30- M SHIOTEPMHUCCKHUX PEAKIIHATX
TonnuBo (HedTh, Yroib U METaH).
25 3ar HSHGI—EH@?BOS yTa CIocoObI Zro bubmmorexa LIOK
P AY%a, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALICHUS
[TpakTuueckas pabota Ne 3 mo Teme
26 «ITonyuenue u cooupanme bubmorexa LIOK
e P . https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, H3yYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u npocroe bubnmoreka [JOK

BellecTBO. Haxoxnenue B mpupoe

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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duznyeckre U XUMHUECKUE

Bbu6mmorexa [JOK

28 cpoiicTea Bozopona. llpimenerie https://m.eds00.ru/ffod4ddo
BOZIOpOJIa

29 N « - Bbu6morexa [JOK

OIITAC O KHCIOTax 1 cot https://m.edso0.ru/ffod50d2

30 Crioco0bl moTy4eHust BOAOPO/Ia B bubnnoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
I1 O6ota Ne 4

" I?IaKTquCKa;I pa60Ta 10 TEME BuGmorexa LIOK
(CIOIYHCHHE 1 CODHPAtie N https://m.edsoo.ru/ff0d4f42
BOJIOPOJ1a, U3YUCHHUE €TI0 CBOHCTBY

32 MoutsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
B 0béMa, TBa

“ BIYHUCIICHUS 00bEMa, KOJTUYEC Bu6morexa [IOK
BeIecTBa Tasa 1o ero HgBeCTHO}wy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA W 00BEMY
B 0Bbe o

“ BIYHUCIICHUS 00BbEMOB ;T:;OBG Bu6morexa [IOK
YPABHCHITIO PCALilil Ha 0CHOB https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIIEHUH Ta30B

35 dusnueckre U XUMHYECKUE bu6mmoreka [JOK
CBOIICTBa BOABI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [TonsaTre 00 bubmuoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.

37 Hacrlmennsle 1 HeHACHIILIEHHBIE bu6mmoreka [JOK

pacTBOpbl. MaccoBasi 10J1s BEIIECTBa
B pacTBOpe

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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[TpakTuyeckas pabora Ne 5 mo Teme
«IIpuroroBiieHHE PACTBOPOB C

bu6mmoreka [IOK

38
onpeacsEHHON MacCOBOM 10JeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEILECTBA»
39 KonTponbnas padorta Ne2 o reme bubmumoreka [IOK
«Kucnopoa. Bonopoxn. Bona» https://m.eds00.ru/ff0d6342
40 Oxcupel: cocTaB, KIacCH(PUKALINS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 iCTBA
’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUI0B
42 OcHOBaHUS: COCTaB, bubmuoreka [JOK
KJaccuukanus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XuMHU4YeCKue CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukanusi, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpenHue): HOMEHKIATypa,
46 CHOCOéBII) HI:)JI )CHI/IH XHMHquKHe Bubnmoreia LOK
. ya ’ https://m.eds00.ru/00ad9474
CBOHCTBa
[TpakTryeckas pabora Ne 6.
47 PelreHne skcriepUMEHTAIBHBIX bubnuoreka [IOK

3aaa4 110 TEMEC «OCHOBHBIE KJIACChHI
HCOPTraHNYCCKUX COCHHHCHHﬁ))

https://m.edso0.ru/00ad9b7c
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I'enernueckas cBs3b MEXKIY

48 KJIaCCaMH HEOPraHUYECKUX bubmorexa LIOK
. p https://m.edso00.ru/00ad9a50
COeIUHEHN
49 O0001IeHre B CUCTEMATH3aIUs Bbu6morexa [JOK
3HAaHUH https://m.edsoo.ru/00ad9cb?2
KonTtponsHasg padora Ne3 1o Teme
50 "OC;EBHBIG KJII;CCBI bubmorexa LIOK
- https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHCHUI
IIepBeie MONBITKA KiIacCU(DUKALIUN
51 XI/II\I/)II/IIIGCKI/IX 3JIEMEHTOB I(?}OHH;IHG 0 bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX AJIEMEHTOB
[Tepunoanueckuii 3aKOH U
59 [lepuonnueckas cucrtema bu6nmoreka [JOK
XUMHUYECKUX djieMeHTOR /1. M. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonpl, rpymnmel, IOATPYIIHEL bubmiorexa LIOK
PHOJIRL TPY > OAPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnunoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
. bubmuoreka [JOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00adaébc
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €TO TOJI0KECHHUIO B bubmuoreka [JOK

[Tepnonnueckoii cucreme /1. 1.
Mennaeneena

https://m.edsoo.ru/00ada824
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3nauenue Ilepuonnueckoro 3akoHa
IUI pa3BUTUS HAYKU U MPaKTHKH. 1.

bu6mmoreka [IOK

57
N. MenpeneeB — y4y€HbIil, eaaror https://m.edsoo.ru/00ada96e
Y TPpKJIaHUH
58 DJIEKTPOOTPULIATETLHOCT aTOMOB bubnmoreka [JOK
XAMHYECKHUX DJICMEHTOB https://m.edso0.ru/00adaab8
59 HMoHHas xuMu4eckas CBSI3b bubmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 TONsIpHASE XUMUYECKAs bubnuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas bubnnoreka [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
62 C
TEMCHD ORHCICHIT https://m.edsoo.ru/00adae28
63 OKHUCIINTENbHO-BOCCTAHOBUTEIIbHBIE bubmmorexa LIOK
peakuuu https://m.eds00.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIU bubmorexa HOK
https://m.edsoo.ru/00adb076
KonrtponsHast padora Ne4 o teme
65 «Ctpoenune aroMa. XuMUYeCKast bubmmorexa [JOK
P ) https://m.edsoo.ru/00adb486
CBSI3bY
66 PezepBHblit ypok. O60011eHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600111eHNE U bubnuoreka [IOK
cUCTEeMaTH3aInsI 3HaHUH https://m.edsoo.ru/00ad9cbh2
68 PeseprubIil ypok. O6006111eHIE bubmuorexa [JOK
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‘ cUCTeEMAaTHU3alud 3HAaHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudpoBbie
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bcero u3yyeHusi = oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[Iepnonnueckuit 3aKo0H.

1 [Tepnonuueckas cucrema 1 bubnmnoreka [JOK
XHUMUYECKHX d1eMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XUMHUYECKUX DJIEMCHTOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccugukarus 1 HOMeHKIIaTypa 1 bubmmnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYeCKOM CBS3U M THITHI 1 bubmorexa [JOK
KPUCTAJITMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTpoasnas padora Nel o teme

5 «[ToBTOpEHUE U yriTyOIeHUE 1 1
3HAHWU OCHOBHBIX Pa3JEIOB Kypca
8 kmacca»

Knaccudukanmst XuMudecknx

6 €aKIUH 110 Pa3INYHLIM 1 bubnmorexa LOK
P P https://m.edsoo.ru/00adbch0
MpU3HAKaM
IToHsATHE O CKOPOCTH XMUMHUUYECKOU

but6mmoreka [IOK
7 peakiuu. [loHsTHEe 0 TOMOT€HHBIX 1

U I'CTCPOICHHLBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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IloHATHE O XUMUYECKOM
paBHOBecuU. DakTOPBI, BAUSIOLIUE

bubmuorexa [JOK

8 Ha CKOPOCTE XUMUHCCHOH peaikit https://m.edsoo.ru/00adc28c
1 TIOJIOKEHUE XUMHUYECKOTO
paBHOBeCHs
9 OKHUCITUTENTBHO- bubnnorexa [JOK
BOCCTAaHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 21IEKTPOIIUTUYECKON
10 nuccoraiui. CUIIbHBIC M Cl1a0ble bubmmorexa [JOK
>IeKTPOTHTI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHHUS peaKkuil bubmmorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUH B CBETE bubnmnoreka [JOK
MpeJICTaBICHH 00 https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON AUCCOLUALINH
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE MpeACTaBICHUHN 00 bubnmorexa [TOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKOMN TUCCOLUALIUN
14 [Tonsarue o runponuse coneit bubnnorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o01IeHne U cucTeMaTu3alus bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PemeHne sKcriepuMEeHTATBHBIX buomorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
17 KonTtponpsHas padora Ne2 o teme bubmmoteka [IOK
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«OIIEKTpOIUTUYECKAs
aucconuanusa. XMMU4YECKUe
peaKuuyu B pacTBOPax»

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

OO0m1ast xapaKTepUCTHKA

bubmuorexa [JOK

18 rajJloreHoB. XMMHYECKHE CBOMCTBA
https://m.edsoo.ru/00addfe2
Ha IIpUMeEpe XJiopa
Xnoposogopoa. ConsHast KUCIIOTa,
19 XI/IME‘IGCKHS CBOMCTBa bubmorexa LOK
’ https://m.edsoo.ru/00ade104
MOJTyuYeHUe, IPUMEHEHHE
IIpakTuueckas padora Ne 2 1o
20 Telljwe «ITon elfne COJISTHOM bubmorexa HOK
v .. . https://m.edsoo.ru/00ade348
KHUCTIOTHI, U3Y4YEHUE €€ CBOUCTBY»
BI)ILII/ICJ'IGHI/ISI 10 ABHCHUSAM
21 XUMHYECKHUX eal}clpnﬁ €CJIM OJIMH bubmorexa HOK
PeaKim, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO0mras xapakTepUCTUKA bubnmnoreka [JOK
anemMeHToB VIA-Tpynms https://m.edsoo.ru/00ade64a
AmnnoTtponHbsie MOAUPUKAIIUU
93 cepbl. Haxoxnenue cepsl 1 €€ bubnuotexa [JOK
COEIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBo10poa, CTPOCHHE,
24 @lenqecxge u xnfmqecxne bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOIiCcTBa
Oxcunpl ceprl. CepHas KHCI0Ta,
FRL 6P P bubnmoreka [JOK
25 du3nueckre 1 XUMHUECKHUE

CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/00adea28
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XHUMHUYECKUE PEAKLINH, JICKAINE B
OCHOBE MPOMBIIUIEHHOTO CI10co6a
IIOJIyYEHUS CEPHOM KUCIIOTBI.

bu6nmoreka [IOK

26
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaroIle cpeabl
COCTUHEHUSIMU CEPBI

97 Brraucinenne MaccoBor g0 bubnnorexa [JOK
BBIXO/1a IPOJYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,

28 aCIIPOCTPAHEHUE B IIPUPOLIE bubmorexa LOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
bu3HYeCKre 1 XUMHUIECKUE
CBOMCTBaA
AMMHaK, ero (pu3N4YecKue u

29 XUMHUYECKHE C(IIB)OfICTBa MIOJIYYEHHE bubmorexa HOK

i ya https://m.edso0.ru/00adf004
U IPUMEHEHUE
IIpaktrueckas padora Ne 3 o
30 TGII)VIC «ITon e}fne aMMHaKa bubmorexa HOK
yi . ’ https://m.edso0.ru/00adf180
U3YYEHUE €r0 CBOMCTBY

31 A3oTHas Kuc0Ta, €€ GU3nIecKre bu6nunorexa [JOK
U XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aMMOHHS B KAYECTBE

30 MHUHEpaJIbHBIX y10OpEeHUH. bubmuoreka [IOK

XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIlei cpebl
COCIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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®dochop. Okcun dpocdopa (V) u
dbocdopHas kuciaora, GUndecKre

bubnmoreka [IOK

33 A XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4YeHUe
Hcnons3oBanue GocdaTos B
34 KaueCTBE MHUHEPATbHBIX bubnmnoreka [JOK
ynobpenuil. 3arps3HeHue https://m.edsoo.ru/00adfc20
PUPOIHON cpensl pocharamu
Yrnepon, pacnpocTpaHeHue B
35 Hpnpf);e[, g)nsnzecxie U buomiorexa LIOK
8 https://m.edso0.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcuppl yraepoaa, ux Gu3ndecKue
Y XMMHYECKHE CBOMCTBA.
36 DKosoruyeckue npooaemsl, bubamorexa LHOK
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM YTJIepOIa
(IV)
N bubmuorexa [JOK
37 Yrombias KHCAOTa it € con https://m.edso0.ru/00ae006¢c
[TpaxTrueckast paborta Ne 4 o
38 teme "[lonydyenne yriekucnoro bubmuoreka [IOK
ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHaYaTEHEIEC TOHATHS 00
39 OpPTaHMYECKUX BEIIEeCTBAX KakK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoa
40 KpemHunii u ero coequHeHUS bubnmorexa LIOK

https://m.edsoo.ru/00ae080a
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[IpakTuueckas padora Ne 5.
Pemienue sKkcriepuMeHTaIbHBIX

bubnmoreka [IOK

41 3a7a4 1o Teme «BaxkHeitme https://m.edsoo.ru/00ae0bf2
HEMETAJJIBl ¥ KX COCAUHCHUS
KonTtponsHas padota Ne3 o treme

42 «BaxkHeime HeMeTallIbl U UX bubmorexa [JOK

https://m.edso0.ru/00ae0e18
COCIMHEHMS
OO01as xapakTepucTHKa
XAMHYECKHUX PJIEMEHTOB —

43 MeTauioB. MeTtamnueckast CBsI3b U bubmuorexa [JOK
MEeTaJJInYecKask KpUcTaImyecKast https://m.edsoo.ru/00ae103e
pemérka. @u3nMvecKkre CBOMCTBA
METaJIJIOB
XHMHYECKHE CBOMCTBA METAJLIOB.

44 DNEeKTPOXUMHUYECKHUM psij bubmorexa LHOK

. https://m.edso0.ru/00ae1156
HaIpsHKEHUH METANIOB
O61ue crnocoOb! MOTyYeHUs
MeTtaiioB. CrutaBbel. Berauciaenus
45 M0 YpaBHEHUSM XUMHUECKUX bubmorexa [JOK
. https://m.edso0.ru/00ae1156
peakiuii, ecliu OJJMH U3 pEareHTOB
COJIEPKUT TIPUMECH
46 [TonsiTHe 0 KOPPO3UU METAIIIOB bubmmorexa [IOK
https://m.edso0.ru/00ae1278
bu6nunorexa [JOK
47 [lenormbre meTambt https://m.edsoo.ru/00ae14b2
48 OKcuaBl U THAPOKCUIBI HATPUS U bubmuorexa [JOK

Kajiusa

https://m.edsoo.ru/00ael4b2
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49 [lenoyHO3€eMeNbHbIE METAJLIbI — bu6mmoreka [IOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxkueiimme coefUHEHNUS KaJIbIIHAS buGnnorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3 AL
3HAHUH
59 JKEcTkoCTh BOIBI U CIIOCOOEI €8 bubnnorexa [JOK
YCTPaHEHHUS https://m.edsoo.ru/00ae1886
ITpakTrnueckas padora Ne 6 mo
53 Te]?vle "}Kécmoclzb BOJIBI U METO/IBI bubmorexa [IOK
. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHHS
. bubmuorexa [JOK
>4 Amomuinit https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubmmnoreka [JOK
THJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoteka [IOK
56 Keseso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUBI U COJIH bubmuorexa [JOK
xenesa (I1) u xxenesa (IIT) https://m.eds00.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIS
3HAHHI
[TpakTrueckast pabora Ne 7.
59 Pemenue skciepuMeHTANBHBIX bubmuoreka [IOK
3aj1a4 1o teMe «BaxkHelme https://m.edso0.ru/00ae3de8
METaJUTbl U UX COSAMHEHUS
60 Brruucienus mo ypaBHEHUSM bubnuotexa [JOK
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XAMHYECKUX PEaKLHi, €CIU OJIUH
U3 PEareHTOB JaH B W30BITKE WU
COAEPKUT IpUMecH. Beruucienust
MAacCCOBOM J10J1M BbIX0J1a TPOAYKTA

https://m.edsoo.ru/00ael1750

peaxkuuu
61 O06o00mIeHne U cucTeMaTU3aIHs 1
3HAHUH
KonTponpHas padota Ne4 o teme
62 «Baxxueunmme MeTauibl 1 UX 1
COCTUHEHUS
63 BemectBa 1 MmaTepuaisl B 1 bubmnorexa [JOK
MTOBCETHEBHOM KU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE 1 bubnmnoreka [JOK
OKpYKaIOIE cpeasbl https://m.edso0.ru/00ae4270
65 Ponb xumuu B perieHnu 1 bubmuoreka [IOK
HKOJIOTUYECKUX TPOOIEM https://m.edso0.ru/00ae4270
66 PesepsHblit ypok. O60011€HNE U 1 bubmuoreka [IOK
crucTeMaTU3alKs 3HAHUN https://m.edsoo.ru/00ae0dOa
67 PesepBHrlit ypok. O6006111€HNE U 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHUui https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6006111€HNE U 1 bubmuoreka [IOK
crucTemMaTu3aluvs 3HaHU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB 1O 68
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