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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOIO 001Iero o0Opa3oBaHHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpPaMMbl OCHOBHOTO 00IIIer0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe denepaibHOll padoueil mporpamMMbl
BOCIIUTAHUS U C YYETOM KOHUEMIMHU MPEnoiaBaHusl yaeOHOro npeamera «XuMus»
B 00pasoBarenbHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T MPEACTaBICHHE O LENAX, OOIEeH cTpareruu
oOy4eHMs, BOCHHMTAHMS M pa3BUTHUA OOYYAIOLIMXCS CpPEICTBAMH y4eOHOro
npeamera, YCTaHABJIMBAET 00s13aTeNbHOE IPEAMETHOE COZIEpKaHHUE,
npeaycMaTpUBaeT pacIpeleieHue €ro Io KilaccaM M CTPYKTYPUPOBAHHUE [0
pazjienaM M TeMaM MPOTrpaMMbl IO XHUMHH, OINpPEAEsieT KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepIKaHusl, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHHUS XHUMHM C  YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM Yy4eOHOrOo Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIUXCs, ONpeAeNisieT BO3MOXKHOCTH —MpeaMera st
peanu3ainu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUA, a Takke TpeOOBaHUN K
pe3yabTaram 00y4YeHHUsI XUMUU Ha YPOBHE LieJIed U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4E€OHO-MTO3HABATEIbLHON JAEATEILHOCTH OOYYalollerocss MO OCBOCHUIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHWE XHMHH CIIY)KUT OCHOBOM [JIsi (OPMHPOBAHUS MHUPOBO33PECHHUS
0o0yy4arolierocsi, ero MpeACTaBICHUN O MaTEPUATBHOM EIUHCTBE MHUPA, BAKHYIO
poJib UrparoT (GOpMHUPYEMble XMMHUEH MPEJICTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrurM M 00 HBOJIIOIUMHU BEIIECTB B MPUPOJE, O IMYTAX PEIICHHS TI00aibHBIX
npo0JieM yCTOWYMBOIO PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, ISHEPreTUYECKOH,
MUIIICBON U SKOJIOTUIECKON O€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuenne xumun:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS |
dbopMuUpOBaHUS KYJIBTYPhI INYHOCTH, €€ 00IIeH 1 (YyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
0o0y4aromuxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM  y4eOHOW  JesiTeIhbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HCCIENOBATENbCKUX YMEHUW, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBLHOMN 1eITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €MHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yYarOIINXCS;



croco0cTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHS K €CTEeCTBEHHO-
-HAy4YHBIM 3HAHUSM, K MIPUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOTHYECKOE
o0pa3oBaHue 00Y4AIOIIUXCS.

JlanHble HampaBiieHHWs B OOYyYEHMHM XMMHUU OOECHEeYMBAIOTCS CHelu(pUKOn
COoJep)KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCS  IeJaroruyecku
aJanTHPOBAHHBIM OTPa)KCHHEM 0a30BOM HAyKHW XMMHH Ha ONpeaeaEHHOM dTarne eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I11I€r0 00pa3oBaHWs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMHKCS CHCTEMBI IEPBOHAYAJIBHBIX TMOHSITUNH XWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM M HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TMOHSITUU
OPraHu4YeCKON XUMHH.

CtpykTypa copepkaHusi MPOrpaMMbl MO XUMHUU CPOpMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzydeHuto. Cojiep:kaHue CKJIAJIbIBAE€TCS U3 CHUCTEMBbI
MIOHSATUH O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHSITHN O XUMHUYECKOMN
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO0 MPHUHIIUITY
MOCJIEIOBATEIBHOIO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOT'O YUY€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUSI;

— [lepuonnueckoro 3akona /[. 1. MeHnaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3U;

— TIPEACTABICHUM 00 DJICKTPOJIMTHYCCKON JIUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUUYECKHU
MOJIYYECHHBIX U OCMBICICHHBIX (JaKTOB, PA3BUBAIOTCS IIOCIIEIOBATEIHFHO OT OJHOTO
YpPOBHSl K JPYroMy, BBIMIOJNHSASA (DYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI M BO3MOXXHOCTEH MPAKTUYECKOrO0 MPUMEHEHHUS U TMOTYyUYCHUS
M3y4yaeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XHUMHHU CIOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEICTABJIEHNUS O XMMUYECKOU COCTABIISIIONIEA HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NpHUPOAbI, IEHHOCTHOTO OTHOILICHUS K HAy4YHOMY 3HAHUIO U
METOJIlaM TMO3HaHWS B Hayke. M3ydeHue XUMUM MPOUCXOIUT C MNPUBICYCHHEM
3HAHUW U3 paHee M3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpyKalOUMil MUp»,
«buomnorus. 5—7 kimacce» u «dusnka. 7 Kjaacey.

[Ipy wu3yyeHUH XUMHUHM TPOUCXOAUT (POPMHUPOBAHME 3HAHWM OCHOB
XUMHUYECKOM HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYCCKON
NEATENIbHOCTA YEJIOBEKAa M KAK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaya y4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHU CUCTEMBI XUMHUYECKUX
3HAHUW — BaXHEUINX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKEHUMH,
JOCTYIMHBIX O00OOIIEHW MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpPUOOIIEHUM K HAyYHBIM METOJaM T[O3HAHHMS TPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIBHOM U Yy4e€OHO-HCCIIEIOBATEIbCKON
JeSITeNFHOCTH, OCBOCHMM TpaBUJI O€30MacHOTO OOpalleHus C BElIeCTBAaMH B
TIOBCETHEBHOM JKU3HH.

[Ipn u3yuyeHUu XMMHUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3zoBaHHs Ba)XKHOE
3HaYCHHE MPUOOPENTN TaKue I, KaK:

— (¢opMuUpOBaHHWE WHTEIUIEKTYallbHO pA3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSTEIIbHOMY MPHUHITHUIO PpELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpuOOIICHHE
oOy4JarommMxcss K CaMOCTOSTEIbHON IM03HABATENLHON JEATEIbHOCTH, HAyYHbIM
METOJlaM TO3HaHusA, (GOPMUPYIOIIMM MOTHUBALIMIO U Pa3BUTUE CIOCOOHOCTEH K
XUMUW;

— o0ecrnieueHne yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyUArOIIMMUCS
OTbITAa Pa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHUBEPCAIbHOE 3HAYCHHWE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (¢opmupoBaHue oOmIeH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBACHATH W OIICHUBATh SBJICHUS
OKpY’KaIoIlIET0 MHUpPA, WCIONB3Yys 3HAHUS W OMBIT, MOJYYCHHBIE MPU H3YUYEHUU
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoOjJeM B TOBCECAHEBHOW KH3HU U
TPYJIOBOM 1€ATETbHOCTH;

— (¢opMHpoBaHHWE y OOYyYalOIUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
NOHMMAaHUSl [EHHOCTH XHUMHUYECKMX 3HAaHWUW i1 BBIPAOOTKH IKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LEJIAX
COXpaHEHUS CBOETO 3/I0POBbSI U OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMH K OOY4YEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHUID Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOdWIIsS U HAMPABICHHOCTH NabHEUIIEro
o0y4eHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX JUIsI W3YYCHHS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaniser 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHME OBYYEHUA

8 KUIACC

IlepBoHaYaIbLHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posb XMMHUM B )KU3HHU YENOBEKa. XUMHSI B CHCTEME HaYK.
Tena u BemecTtBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOAax MO3HaHUA B XMMHUHU. YHCThIE BELIECTBA U CMECH.
Cnioco0sI pa3eeHus: CMECei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opMmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX D3JIEMEHTOB.
3aKOH TMOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHas —Macca.
OtHocuTenpHasT MOJIEKYJIsIpHAsg macca. MaccoBas 0 XUMUYECKOTr0 3JIEMEHTa B
COEMHECHUM.

KonunuectBo BemectBa. Mosnb. MonsipHas macca. B3anmocBsi3p KoJIn4yecTBa,
MacChl W 4YHCIA CTPYKTYPHBIX €IWHHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCTUHECHUM.

DU3NYECKNE U XUMUYECKHUE SIBJICHUS. XUMUUYECKasd PEAKIMs U €€ MPU3HAKH.
3aKOH COXpaHEHHsI Macchl BeUleCcTB. XuMmMudeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEAKITNil (COSTUHEHUS, PA3I0KEHNS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHMYECKOH MOCYA0H, MpaBWjaMu pabOThl B J1a0OpaTOpPUU U
npuéMamMu oOpanieHus: ¢ J1abopaTopHbIM 000pPYIOBAHUEM, U3YUCHHE U ONMUCAHUE
¢u3nUecKNX CBOWCTB O00pa3I[OB HEOPTaHWYECKUX BEIIECTB, HAOJIOJICHHE
¢usznueckux (IUIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMsI BOJbI) M XMUMHUYECKUX (FOpEHUE CBEYH, NMPOKAIWBAHUE
METHON MPOBOJIOKH, B3aUMOEHCTBUE MeJIa ¢ KUCIIOTOMN) SIBICHUM, HAOMIOIeHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasnokeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJOPUIAOM Oapusi, pa3jioKEHUE TUIPOKCHUIA
meau (II) mpu HarpeBaHum, B3auMoJIeHCTBHE Keme3a ¢ pactBopoM conu menu (II),
U3Y4YCHHE CIOCOOOB pPAa3fCNICHUs CMECEH: C MOMOIIBI0 MarHura, (puiIbTpoBaHUE,
BBIIApUBAHUE, TUCTWUIAIMS, XpoMaTorpadus, MPOBEACHNE OYUCTKHA IMOBAPEHHOM
colid, HAOJIOJIEHHWE W  ONKHCAaHWE  PE3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTFOCTPUPYIOIIErO0 3aKOH COXPAHEHHMS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEP>KHEBBIX ).

BaxHeiiliue npeacTaBuTe/;id HCOPraHMYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — 3jeMeHT U mpocToe
BenecTBO. Haxoxnenue kuciopoaa B mpupone, (Gu3MUecKue W XUMHUYECKUE
cBoiictBa (peakumu TopeHusi). Oxcuapl. [Ipumenenne xucimopoma. CrocoObI



MOJyYEeHHs] KHUCJIOpOAa B JIA0OpATOPUM M MPOMBIIIIEHHOCTH. KpyroBopot
Kucnopoaa B mpupoje. O30H — aJuIoTponHas MOAU(PUKAIINS KUCIOPOIA.

TeroBoit 3¢deKT XUMHUYECKOW pPEaKIU, TEPMOXUMHUYECKHUE YpaBHECHWSI,
9K30- M DJHAOTEPMHUUYECKHE peaKkIuu. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
BO3/lyXa, yCUJIEHHE MapHUKOBOT0 3 (dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — anemeHT u mpocroe BemectBo. Haxoxknenue Bogopona B
npupoae, (U3NYECKUEe W XHMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nosryyeHus. Kucnotsl u conu.

MossipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUYECKUM YPaBHEHHSIM.

duznueckue CBOMCTBa BOJAbL. Boma kak pacTtBoputenb. PacTBOpBI.
HacepiienHble 1 HEHACBIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 1075 BelllecTBa B pacTBOpe. XMMHUUYECKUE CBOKWCTBA BOAbL. OCHOBAHUS.
Ponp pactBopoB B npupojie ¥ B KHM3HU 4denoBeka. KpyroBopor BOAbI B MPUPOJE.
3arps3HeHue NpUPOAHBIX BOJ. OXpaHa U OUYUCTKA MIPUPOJIHBIX BOJ.

Knaccudukanus neopranndeckux coenuHeHuil. Oxcunbl. Knaccuduxanms
OKCHUJIOB:  cojieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM(oTepHbIe) U
HeconeoOpaszyromue. Homenkinatypa okcumoB. Duznueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudukauuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusl. HomeHkiarypa ocHoBaHuM. DPU3MUECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. Ousuveckne u
XMMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoct MetamuioB H. H. bekerosa.
[TonydeHue Kucor.

Conu. HomeHnkiarypa coseil. Pu3ndyeckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['enernueckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COJIEPIKAHUS KUCIIOPOAa B BO3AYyXE, MOIYyUYEHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOACHUE
B3aUMOJICICTBUSI BEHIECTB C KHUCIOPOJAOM U YCIOBUSI BO3HMKHOBEHHS U
npeKpaiieHuss ropeHus (moxkapa), O3HAKOMJIEHHE C o0pa3laMH OKCHIOB U
ONHMCAaHWE WX CBOWMCTB, MOJy4Y€HHE, COOMpaHUE, PACMO3HABAHWE U U3YUCHHE
CBOMCTB BOjiOpojia (ropeHue), B3aumopaeicTteue Bogopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BHUEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MAacCOBOM JI0JIEd PAaCTBOPEHHOIO BEHIECTBA, B3aUMOJCHCTBUE BOJBI C METAILIAMU
(HaTpyieM ©  KaiublKeM) (BO3MOXXHO HCIIOJb30BaHUE BHUIEOMATECPHATIORB),



UCCJIeIOBAaHUE OOpa3I0OB HEOPraHWYECKHUX BELIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IeHNEe U3MEHEHHs OKpPAacKH MHAMKATOPOB B pacTBOpax KHUCIOT U HIEJOYEH,
uzydyeHue B3aumojerictBusi okcuna menu (II) ¢ pacTBOpom cepHOM KHUCIOTHI,
KUCJIOT C MeTallaMM, pPEaKkUud HEUTpaIU3aluy, IOIy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOIO MeETajla IPYTUM U3 PacTBOpa COJIM, PEIICHUE
OKCIIEPUMEHTAJBHBIX 3a1ad MO TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COCIMHEHUI.

Ilepunoauuyeckun 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHUX
yiemenToB JI. WU. MengeaeeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCIMTENTbHO-BOCCTAHOBHUTEIbHbIE PEAKIMU

IlepBble TOMBITKM KJIAacCU(PHUKAIMU XUMUYECKHUX 3ieMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEI0YHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yoT aMpOTEPHbBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHUX dJIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas U JJIMHHONEpUoAHAas  (HOPMBbI
[lepuoguueckon cucrtembl xumuueckux 3iaemMeHToB [. M. MenneneeBa. [lepuoabl
u rpynnbl. DHU3NYECKUM CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB MEPHOJA U
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX  000JIOYeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepnonnueckoit cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA 10 €ro MoJiIokeHuto B Ilepuoauueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHMS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOIAM.

3unauenue [lepuonnueckoro 3akoHa u [lepuonnyueckoi CUCTEMbBI XUMHUYECKUX
JJIEMEHTOB I pa3BUTHs Hayku W npaktuku. . M. MenneneeB — yd€Hbld U
rpaXKJaHUH.

Xumuueckass cBa3b. KoBajeHTHas (monsipHass UM HENOJSIpHAast) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUYECKUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIUTENBHO--BOCCTAHOBUTENIBHBIE  PEAKIIMMU.
[Iponecchl okucaeHns U BOCCTaHOBIEHUs. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LHHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IPOBEIAEHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUN
(ropeHue, peakinuy pa3ioKeHUs], COSTUHEHUS).



Mesicnpeomemmuwle ceasu

Peanuzammsi MeXIpeaMETHBIX CBSI3€M MPU HM3YYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISICTCS. 4Yepe3 HCIOJIb30BAHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX
TIOHSITHH, TaK W TIOHSATHH, SIBISIONUXCS CUCTEMHBIMH JIJIST OTACILHBIX MPEIMETOB
€CTECTBECHHO--HAYYHOTO ITHKIIA.

OO0mme ecTecCTBEHHO--HAYyYHbIE TIOHATHS: HAYYHBIN (akT, TUIOTE3a, TEOPHs,
3aKOH, aHalW3, CHUHTE3, KiIacCHU(HUKAIMsI, TEPUOJUIHOCTh, HAOIIOACHNUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, H3MEPCHHE, MOJICITb, SIBIICHHC.

dwus3uka: Marepus, aroM, DSJCKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHI,
U30TOIbI, PAIMOAKTUBHOCTD, MOJEKYJA, DJICKTPUUYCCKUN 3apsll, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (PM3MYECKUE BEITMYUHBI, SIUHUIIBI
MU3MEPEeHHsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: hoTocunres, apixanue, ouocdepa.

I'eorpadus: armocepa, rugpocdepa, MuHEpanbl, TOPHBIE TOPOJIBHI,
TIOJIC3HBIC MCKOIIAeMbIE, TOIIMBO, BOJHBIC PECYPCHI.

9 KIIACC

BeecTBo U XUMHUYECKAs peaKUMst

[lepnognueckmii 3akoH. [lepuoanueckast cucTeMa XUMHUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XMMHYECKUX DJIEMEHTOB TMEPBbIX TPEX TMEPHUOJIOB, Kalus, KalblUs U UX
COCMHEHUNM B COOTBETCTBUMU C IIOJOXKEHHEM »3JIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BemiecTBa: BHIBI XMUMHUYECKOW CBSI3U. THIIBI KPUCTAIIUYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKONU PELIETKU U
BHa XUMHYECKOU CBA3H.

Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCA K pa3jIdyHbIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUM, TEHETUYECKAs CBS3b HEOPIraHMUYECKUX BELIECTB.

Knaccudukanys XuMu4ecKux peakiuid mo pa3indyHbIM OpU3HaKaM (110 YUCTy
U COCTaBy YYacCTBYIOIIUMX B PEAKIUU BEUIECTB, MO TEIIOBOMY 3 deKTy, Mo
U3MEHEHHIO CTETCHEeW OKHCIEHUS XMMHYECKHX JJIEMEHTOB, IO 00paTUMOCTH, TO
YYaCTHUIO KaTajau3aTopa). JK30- U SHJIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUUYECKUE
YpaBHEHUS.

[Tonsitue o ckopocTu xumudeckod peakuuu. llonstTue 00 oOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [[oHATHEe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. llonsatne o karammse. [loHsTre 0 xumuueckoMm paBHoBecun. DakTOpBI,
BIIMSIIOIINE HA CKOPOCTh XUMHUYECKOW PEAKIMU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM,  JJIGKTPOHHBIM  OajaHc
OKHUCIIUTENbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBienue YpaBHEHUI
OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMl €  HUCIOJIb30BAHUEM  METOjla
AJIEKTPOHHOTO OajaHca.

Teopust IEKTPOTUTUYECKON TUCCOIUALINU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
XUMHUYECKOU cBsi3u. CTeneHp aucconuanuu. CHIbHBIE U CIIa0bIe SJIEKTPOIUTHI.

Peakuun nonHoro ooMeHa. Y clioBHs MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
NOJIHBIE W COKpAIlllEHHbIE MOHHBIE YypaBHEHHMs peakuuil. CBolcTBa KHCIOT,
OCHOBaHMM ¥ COJeil B CBeTE€ TMPEACTaBICHUN 00 AICKTPOIUTUUICCKOM
nucconrannu. KauecTBeHHbIE peakuu Ha MOHBL. [loHATHE O TUAPOIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMIIEHUE C MOJEISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa M ajiMasza), CIOKHBIX BEIIECTB
(x7opua HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakinu
OT BO3JEUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIJIEKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, MpOLECCa AUCCOIMALMU KHUCIOT, WIENOYEed U COJIeH
(BO3MOXHO  HCHOJIb30BAHUE BHJIEO MAaTEpPUATIOB), MPOBEJICHUE  OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKaHUS  peakuui  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCJICHHE Ta3a, o00pa3oBaHHE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3jaoKeHUsl, COSAUHEHHUS), paCclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINbIO KAUYeCTBEHHBIX pEakIMid Ha HOHBI, peIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mras xapakrtepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U Puanyueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMMHYECKHME CBOMCTBA Ha IpUMEpPEe  XJopa
(B3aUMOZICIICTBME C MeETaUlaMH, HEMETallJlaMH, IIeJo4aMu). XJIOPOBOJIOPOI.
ConsHast KucinoTa, XMMHUYECKHE CBOMCTBA, IOIYyYEHHE, NMpUMEHEHHE. [lericTBue
XJopa U XJOPOBOAOPOJA HA OPTraHW3M 4YeJloBeKa. BakHeWlue XJIOpUIbl U HX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENeHW okucieHus. CTpoeHue M (Pu3NUECKUe CBOWMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAA U Cephbl. AJIJIOTPONHBIE MOAU(PUKAIIMU KUCIOPOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOOpOAd, CTpoeHUE, (PU3MUECKHE U
XUMUYecKkue cBorcTBa. OKCUABI Cepbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKCHIOB.
Cepnast kmclioTa, (QU3NYECKHE W XUMUYECKHE CBOWCTBa (0oOmue Kak
mpeACTaBUTENA KJlacca KHCJIOT U crnenudpuueckue). XUMHUYECKHE peaKIuu,



JeXale B OCHOBE IMPOMBIIUIEHHOIO CHOoco0a TMONy4eHHS CEPHOM KHUCITOTHI.
[Ipumenenue cepHoi KucinoThl. Coau CEpHON KUCTOThI, KAUECTBEHHAS PEAKIIMs Ha
cynb(ar-uon. Haxoxmenue cepbl m €€ COCNMHEHHWH B TpUPOAE. XUMHUYECKOE
3arpsI3HCHHE OKPYKAIOIICH Cpeabl COCTMHEHHSIMH Cepbl (KHCIOTHBIC JTOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAILCHUSI.

OO6mras xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETICHN OKHUCJICHHs. A30T, paCIpOCTPaHCHHE B TPUPO/IC,
busznyeckre 1 XUMHUIECKHE CBOMCTBA. KpyroBopoT azoTa B nmpupoze. AMMHUAK, ero
busznyueckre 1 XUMUYECKHUE CBOMCTBA, ModyueHne u npuMmeHeHue. Conu aMMOHMUS,
ux pu3NUecKre U XMMUYECKHEe CBOWCTBA, MpUMeHeHne. KadecTBeHHast peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJydeHue, (PU3NUECKHe U XHUMHUYCCKUE
cBOlcTBa (0OIIME Kak MpEeACTaBUTENS KJacca KHUCIOT M crheluduyecKue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHUS B KadeCTBE MHMHEPAIbHBIX
yno0opeHnii. XuMHUYEeCKOe 3arpsi3sHEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXIW, 3arps3HEHUE BO3AyXxa, NOuBbl U BOMOEMOB). Docdop,
ajuioTponHeie Mogudukanuu ¢docdopa, puznueckue M XUMHYECKUE CBOWCTBA.
Oxkcun docdopa (V) u dbochopnas kuciora, Gpu3ndeckue 1 XUMHIECKUE CBOMCTBA,
nonydenne. Mcnonp3zoBanue hochaTtoB B Ka4eCTBE MUHEPATBLHBIX YI00PEHUIA.

O6mas xapakrtepuctuka 31eMeHToB [V A-rpynmbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHUCJICHUA.  YTJIEpOd,  aUIOTPOIHbBIE
MonU(UKALIUKA, PACTIPOCTPAaHEHHE B Tpuponae, (GU3UYECKHEe U XUMHUYECKHUE
cBoiicTBa. Ancop6Oums. KpyroBopot yriepona B mpupoae. Okcunbl yriaepojaa, ux
dusnueckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIC OPTaHU3MEI,
MOJlyYeHHE U TMPUMEHEHUE. DKOJIOTUYECKUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rino0anbHOrO TMOTEIJICHUS KIMMAaTa, MapHUKOBBIN
s dexT. YrompHas kucaora u €€ conu, ux (U3NIECKUe U XUMHUYECKUE CBOMCTBA,
MOJydeHHEe W TpuMeHeHne. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3zoBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILUIEHHOCTH U CEIbCKOM
XO3SIICTBE.

[TepBoHaUambHBIE TOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCAUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJ, TJIMLEPUH, YKCYCHAs KUCIIOTa).
[IpupogHbie HMCTOYHUKUA YTIE€BOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKTHI UX TepepaboTku (O€H3MH), MX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, OeIKax, yriieBojaax — 1 uX
poiM B OJKM3HM UeJOBeKa. MaTepuaabHOE €IWHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCIUHEHUM.

KpemHunii, ero d¢usnueckue W XHUMHYECKHE CBOWCTBA, TMONYy4YeHUE U
npumenenne. CoeauHeHusi kpeMHusi B npupoge. OOume mnpeacraBieHus 00
okcuzae kpemuaus (IV) m kpemHueBor kuciore. CHIMKAThI, UX WUCIOJb30BaHUE B



OBITY, B MPOMBIIIUICHHOCTU. BakHeliline cTpouTeabHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eToH, Xkene300eToH. [Ipobnembl Ge301acHOr0 HCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3IoB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
NIPOBE/ICHNE KAaUeCTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIIIOJICHHUE MPU3HAKOB
X TIPOTEKAHUS, OIBITHI, OTpAKAIMNE (PU3NIESCKHE W XUMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHM (BO3MOXKHO KCIOJIb30BAaHHE BHJICOMATEPHUAIIOB),
O3HAaKOMJIEHHME C o0Opa3lamMu XJIOPUAOB (TaJOre€HUJOB), O3HAKOMIICHHE C
oOpasnaMu  cepbl H €€  COCOUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUICOMATEPHUAIIOB), HAOIIOJICHHE TIpoIlecca OOYTIIMBAHUS caxapa IO JCUCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMUYECKUX CBOWCTB
pa30aBlIEHHOM CEPHOW KUCIIOTHI, MPOBEEHNE KaUeCTBEHHOW peaKIuy Ha cyibdar-
WOH M HaOJIOJIeHHWEe TpHu3HAKa €€ MPOTEKaHus, O3HAKOMJIEHHE C (U3MUYECKUMU
cBOMCTBaMU a3ora, (ochopa M HX COENMHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEpUAIOB), o0pasliaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOJyYEHUE,
coOuMpaHue, pacro3HaBaHWE€ M U3Y4YCHHE CBOWCTB aMMHakKa, MpPOBEACHUE
KauyeCTBEHHBIX PEaKIMii Ha MOH aMMOHUA M (ochaT-uoH U M3ydeHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJIEUCTBHE KOHIICHTPUPOBAHHOMN a30THON KHUCIIOTHI C MEJIBIO
(BO3MOKHO UCII0JIb30BaHUE BUJICOMATEPUAJIOB), U3y4YeHue Mojenen
KPUCTANIMYECKUX PEmETOK anmasza, Trpadura, ¢yaepeHa, 03HAKOMIICHHE C
IIPOIIECCOM  aJICOPOIIMM  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOUCTBOM NPOTHUBOTras3a, MoJiydeHue, coOupaHue, pacro3HaBaHUE M H3Y4YCHUE
CBOMCTB YIJIEKMCIIOrO rasa, MpoBeJIeHHE KauyeCTBEHHBIX peakluid Ha KapOoHAT U
CWIMKAT-UOHBl W HW3YyYEHHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIIEHUE C
OPOJYKIIMEH CHIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BakHelnme HeMeTaJTbl U UX COCTUHECHUS».

MeTaJuibl 1 MX COeIMHEHHUS

OO6mras xapakTepUCTHKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TnosoxkeHuss B Ilepmonnueckon cucreme xuMmuueckux dnemeHrtoB /[l WM.
MenneneeBa u cTpoeHusi aroMoB. CTpoeHHE METaJUIOB. MeTajinueckasi CBs3b U
METaJUIMYECKasi  KpUCTANIMYECKass  PEmIETKa.  JJICKTPOXUMUYECKUU  pAal
HaNpsDKEHUN MeTaioB. OU3NYecKnue U XUMUYECKHe CBOMCTBAa MeTalioB. Obmue
crocoObl ToyydeHusi MmetauioB. [loHATHE O KOppO3WU METAIIOB, OCHOBHBIEC
crocoObl 3amuThl Uux OT koppo3uu. CiuiaBbl (CTajib, YYT'yH, JIOPaTIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TPOMBIIILIIEHHOCTH.

[llenounsle MeTamwibl: nojioxkeHue B llepuoanueckoil cucremMe XUMHUYECKHUX
snemeHToB JI. 1. MenaeneeBa, CTpOCHHUE MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
dusznyeckue U XMMUYECKHUe CBOMCTBA (Ha mpuMepe Hatpusi U Kaiausi). OKCUIIbI U



TUAPOKCUABI HATpusi W Kauusd. [IpuMeHeHHe IIEeNOYHBIX METALUIOB U HX
COEIMHECHUM.

[[lenoyHO3EeMENBHBIE METAUIBI MAarHMM W KAJIbLUUW: TOJIO)KEHUE B
[Iepuonnueckoin cucreMe xuMudeckux siemeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXO0XJI€HUE B ITpupoae. PU3nyYecKrue U XUMUYECKHNE CBOMCTBA MarHus
U Kaiblus. Baxheilmme coeauHeHUs] KanblMs (OKCHUI, THAPOKCHUZ, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AJIIOMUHUN: TI0JIO)KeHUE B [leproanueckoi CUCTeME XUMAYECKHUX 3JIEMEHTOB
. . MenneneeBa, CTpOCHHE aToma, HaxoXxAcHUE B mpupojge. Puznueckue u
XUMHUYECKHE CBOMCTBA alfOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA W THAPOKCH]IA
AJTFOMUHHSL.

Keneso: nonoxenue B [leproanueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
. MenneneeBa, cTpoeHHE aroMa, HaxoxJaeHue B Ipupone. dusnueckue u
XUMHYECKHE CBOMCTBA Xkene3a. OKCuanl, THAPOKCU LI U cou xkene3a (1) u xenesa
(IIT), ux cocta, CBOMCTBA U MOTyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpasllaMy METaUIOB W CIUIaBOB, HUX (PU3UYECKUMHU
CBOWMCTBaMH, M3YYEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHIA
KIS W HATpUsi C BOJOM (BO3MOXXHO UCIIOIb30BaHUE BHJICOMATEPUAIIOB),
VICCIIEIOBAHNE CBOMCTB XECTKOM BOJIBI, IPOLECCA TOPEHHUS XKeje3a B KUCIOPOJIE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLWS, AIFIOMUHUSA, UHKA, JKele3a
(I1) u xene3a (II1), mexu (II), HabmroAeHUE U OMKMCAHKE TTPOIIECCOB OKpAITMBAHUS
IUITAMEHUM HWOHAMHM HATpusl, Kajdusl W Kaiblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(POTEPHBIX CBONCTB THAPOKCH/IA ATFOMHUHHS
Y TUJPOKCHUIA IMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METaJUIbl U UX COETUHEHUS.

XuMHS U OKpPYKaIIas cpeaa

BemecTtBa m marepuanel B IOBCEJHEBHOW JKM3HHM YENOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momolns mpu
XUMUYECKUX 0KOrax M OTPaBIICHHUSIX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYX awled cpenbl (MpeAenbHas T0mycTUMas
KOHIIeHTpalus BemecTs, aanee — [1/IK). Poas xumMuu B penieHun 3KoJI0rMYeCKUX
npoosieM.

Xumuueckuii IKCnepumenm:

u3y4yeHrue oOpa3lloB MaTepuanoB (CTEKJIO, CIUIABbl METAJUIOB, MOJMMEpPHbBIC
MaTepHaIbl).



Mesxcnpeomemmunie ceéazu

Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPU M3YYEHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOMUX ECTECTBEHHO-HAYYHBIX
MOHSITHH, TaK W TIOHIATHH, SIBISIONIUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAYYHBIM (DaKkT, rumores3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KiIacCuPUKaNuUs, TMEePUOIUIHOCTh, HAOIIOIECHNE,
AKCIICPUMEHT, MOJCIIMPOBAHNUE, W3MEPECHHE, MOJICb, SBIICHHUE, IAapHUKOBHIN
3¢ deKT, TEXHOIOTHs, MaTepUAIbI.

dusznka: Marepusi, aTroM, OJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIHI,
W30TOMbI, PAJUOAKTUBHOCTh, MOJICKYJA, JJICKTPUUECKUN 3aps, MPOBOIHUKH,
NOJMYIPOBOAHUKH, JIUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TeNo, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, I'a3, pacTBOP, PAaCTBOPUMOCTh, KPUCTAIIINYECKAsI
pemiérka, CIiaBbl, (PU3NYECKHE BEIWYUHBI, €AMHHUIIBI U3MEPEHUS, KOCMHUYECKOE
OPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: dorocunres, apixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAIbHbIE
yI00pEeHHSI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BELIECTBA.

I'eorpadus: armocepa, rumpocdepa, MuHEpanbl, TOPHBIE TOPOJIHI,
TIOJIC3HBIC MCKOIaeMbIe, TOIIMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE pE3yJbTATHl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa30oBaHus JOCTUTAlOTCS B XOJ€ OOYyYEeHHsS XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATENIbHOU JEATEIbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMUA POCCUNCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHITBIMH B
oOIecTBe MpaBWJIaMW W HOPMAaMH TOBEICHHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00yUYarOIIUXCsl.

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYarouuxcs
PYKOBOJCTBOBATbCA CHCTEMON TO3UTHBHBIX IIEHHOCTHBIX OpUEHTAUUN W
paciIMpeHue onbITa ASsITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpMoTMYECKOr0 BOCIUTAHMA:

LEHHOCTHOI'O OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJEAUI0, MOHMMAaHWA 3HAYCHHUS XUMHUYECKON HAayKu B JKHU3HU
COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEpHOM HH(pOpManueit o
NEepPEeOBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U 00IIECTBA;

2) rpakaaHCKOr0 BOCIIUTAHUSA:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W NpaBUiIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJIJIEKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIIeNOBATEIbCKOM, TBOPYECKOM W JpPYrux  BHJAX
JESTENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIHHOCTH TPHU
BBITIOJIHEHUM Y4YEOHBIX, TO3HABATENBHBIX 3aJlay, BBIMOJHEHUU XUMHYECKHUX
AKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpOIleCC€ JTOW Yy4eOHOW JesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJAEHHUE M TMOCTYNKH CBOUX TOBApHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

MHPOBO33PEHUYECKHUE MPEICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTaBIISIIOLIUE
OCHOBY JIJIsi TIOHUMAaHUS CYIIIHOCTH HAy4YHOW KapTHUHBI MHpPA, MPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS NPHUPOIbI, B3aUMOCBS3AX YEIOBEKA C
MIPUPOJTHOMN CPEJION, O POJIM XMMHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOIUMBIC JiI OOBSCHEHHS HAOJI0JIaeMbIX IPOIECCOB U SIBJICHUMU,
MO3HABATEIbHOM, WH(OPMAIMOHHOW M YHUTATENIbCKOM KYJIbTYpPhl, B TOM YHCIE
HABBIKOB CaMOCTOATENLHON paboThl C Yy4YeOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATypoOr, JIOCTYNHBIMU TEXHUYECKUMH CpPEICTBaMU HH()OpMaIMOHHBIX
TEXHOJIOT UM,

WHTEpEC K OOYyYCHHIO W TO3HAHWIO, JIFOOO3HATEILHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €caMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
JeSATeIbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBJIICHHOCTH W YPOBHS OOy4YeHHUS B
JTaJIbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH W3HHU, OTBETCTBEHHOTO OTHOLICHUSI K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KU3HU, OCO3HAHUE MOCIEACTBUN U
HENPUATUE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHUS aJIKOTOJIs, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COOJIOZICHUSI TPaBWJI OE30MacHOCTH TIPU  OOpaleHUH C
XUMHUYECKUMU BEUIECTBAMHU B OBITY U pEaIbHON KU3HU;

5) TPy10BOr0 BOCIMTAHMS:

MHTEPEC K MPAKTUUECKOMY U3yUYEHUIO TIpodeccHii 1 Tpyaa pa3aIudHoro poja,
YBAKEHUE K TPYIAy WU pe3yibTaraM TPYAOBOW AECATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHSI TMPEAMETHBIX 3HAHUM MO XWMHH, OCO3HAHHBIA BBIOOP
WHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHUSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHoi npohecCuoOHaIbHON EeATeTbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B TPOECCUOHATILHOM Cpefie;

6) ’K0JI0rMYEeCKOr0 BOCIIUTAHHS

AKOJIOTHYECKH 1€JIECO00pa3HOE OTHONIICHHE K MPHUPOAE KaK HCTOYHUKY
KW3HU HA 3emJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE LIEHHOCTH 3JI0POBOTO U
O6e3omacHOoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXHMYECKOMY 37I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIOJICHUS
paBujl OE30M1aCHOr0 MOBEAEHUS MPU pabOTE C BEUIECTBAMU, a TAKXKE B CUTyalUsX,
YTPOKAOUIUAX 3J0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJydyaeMble MPU HU3YYCHUU XUMUH, IS
peLIeHUS 3a/1a4, CBA3AaHHBIX C OKPY’KAIOLIEW MPUPOJHOU CPEAOH, IJIsl IMIOBBIIICHUS
YPOBHSl  DKOJOTMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIOOQJIBHOTO  XapakTepa
AKOJIOTMUECKUX MPOOJEM M MYyTed UX PEIICHUs] MOCPEICTBOM METOJ0B XHMUH,
SKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaTHCS UM B IO3HABATENIbHOM,
KOMMYHUKATUBHOW U COLIUATIBHOW MPAKTUKE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe wmeranpenMETHBIX pE3yNbTATOB BBIACIAIOT 3HAYUMBIE I
dbopMUpOBaHUS MHPOBO33pEHUSI OOIIEHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIECC, SKCIEPUMEHT U JPYTOe.), KOTOPhIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX Y4Y€OHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HaHUU W3 ITUX NPEIMETOB (HOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAYYHOW KapTHUHE MUpa, ¥ YHUBEpCaAJIbHbIC YueOHbIE NEUCTBUS (IT03HABATEIbHEIC,
KOMMYHHKAaTHBHBIC, PETYJISITUBHBIC), KOTOpbIe oOecTeYrBarOT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIBHOMY IITAHUPOBAHHWIO W OCYIIECTBICHUIO Y4EOHOU
JIESATEIbHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUS:

YMEHHUSI MCIIOJb30BaTh MPHUEMBI JIOTUYECKOIO MBIIIJICHUS TPU OCBOCHUU
3HAHUMN: PACKPBHIBATh CMBICT XUMUYECKUX MOHATHUU (BBIACIATH WX XapaKTEpPHBIC
NPU3HAKU, YCTaHABIWBATh B3aUMOCBS3b C JPYTMMHU TOHSITHUSMHM), HCIIOIH30BaTh
HMOHATHUS JUISl O0OBSICHCHHS OTJCIbHBIX ()aKTOB U SBJICHH, BEHIOMpPATh OCHOBAHUS U
KPUTEPHUH TSl KIACCH(PUKANNA XUMHYECKUX BEIIECTB W XMMHUYECKUX PEaKIUH,
yCTaHABJIMBATh MPUYUHHO-CIIECJCTBEHHBIE CBSI3M MEXIYy OOBEKTAaMH HW3Yy4YEHUS,
CTPOUTH JIOTUYECKHUE pacCyXaeHus (MHAYKTUBHBIC, ACAYKTUBHBIC, MO0 aHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKJIIOUCHUS

yMEHHE TMPUMEHIThL B TIpollecC€ TMO3HAHUSI TMOHITUS (MPEIAMETHBIE W
MeTaIpeMETHbIE), CUMBOIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOb3yEMbIE B XUMUH,
peoOpa3oBBIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4YecKas ¢GopMyna ¥ ypaBHEHUE
XUMUYECKON peakiuu — MpU PelIeHUH y4yeOHO-TI03HAaBaTEIbHbIX 3a/lay, ¢ YUETOM
ATUX MOJEIBHBIX MNPEACTABICHUN BBISBISATH U XapaKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKYA U3y4aeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB M XUMHUECKUX PEaKIUH,
BBISBIIITH  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MIPOTUBOPEUHUS B U3YUAEMBIX MIPOLIECCAX U ABJICHUSX.

ba3oBble nuccienoBare/ibCKue JAeliCTBHUA:

YMEHHME HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHl B KA4YE€CTBE HMHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI II0
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHWE OIbITa IO TUIAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEICHUIO
YYCHUYECKUX OKCIECPUMEHTOB, yMEHHE HaAOMI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yibTar, GopMyIupoBaTh 0000IIECHUS U
BBIBOJIBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIIECIOBAHUS, COCTABIATH OTUET
0 MpoenaHHoM padoTe.

Pabora ¢ undopmanmueii:

yMEHHE BbIOHMpATh, AHAIM3UPOBATh U HUHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPEJICTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4dHO-TIOMYJISIpHAs ~ JIMTEpaTypa XHUMHYECKOTO COJECpPXKAHMS, CHpPABOYHBIC
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPCUUBYIO U
HEJOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh pa3IUYHbIe METOABI U 3aIPOCHl MPHU MOUCKE U OTOOpE
UHPOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJISi BBIIOJTHEHUS
y4eOHBIX U TMO3HABATEIbHBIX 33/a4 ONPECIEHHOrO TUIIA, TPUOOPETEHUE OIBITAa B
00JacTH  MCHOJB30BaHUS  MH(POPMAILMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O UCIOJIb30BAHUSI PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOUpaTh ONTUMANIbHYIO (hOpMY MpeacTaBieHuss HHpOpMaLMKU U
WUTIOCTPUPOBATh PpPELIAEMble 33Jauyd HECJIOKHBIMHU CXEMaMH, JHarpaMMaMu,
Opyrumu popMamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHHE UCIOJb30BaTh M AaHAJIU3UpOBAaTh B IIpolecce YydyeOHOM u
UCCIIEZIOBATEIBCKOM NEATENbHOCTH MH()OPMALMIO O BIMSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSHHME OKPYKAIOIIEH NpPUPOIHON
CpEIbl.

KoMMyHHKAaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIC JCHCTBHA:

yMEHHUS 3aJaBaThb BOIPOCHl (B XOJ€ Juanora W (Wid) JIUCKYCCUHU) IO
CylIeCTBY  OOCyXIaeMOl  TeMbl, (OPMYJIHpPOBAaTH CBOM  HPEIJIOKECHHUS
OTHOCHUTENIBHO BBIITOJIHEHMSI PE/I0KEHHOM 3a1a4H;

YMEHUS  TPEACTABIATH  NONYYEHHbIE  PE3yJbTaThl  IO3HABATENIbHOM
NEATENbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTaxX; JelaTh IPE3EHTALMNIO
pE3yNbTaTOB BBINOJHEHUS XUMHUYECKOrO0 JKCIEpUMEHTa (1abopaTOpHOro OMBITA,
1abopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEILIECTB, Y4€OHOI'O MTPOEKTA);

YMEHHUS Y4E€OHOro COTPYJHHMYECTBA CO CBEPCTHHMKAaMH B COBMECTHOM
NO3HABATEIBHOM WM  MCCIENOBATENbCKOM  JEATENIbBHOCTH  IPU  PELICHUU
BO3HUKAIOUIMX NpOOJIEeM Ha OCHOBE Y4E€Ta OOLIMX HHTEPECOB M COIIACOBAHMUS
no3uiui (00CyXaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE HITYPMBI», KOOpIAUHALIMS
COBMECTHBIX JCHCTBUM, OIPEACIICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOM pa0OoTHI U JAPYTHE).

PeryisiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSITEIBHO OIpEAesaTh LENu AESITEeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BBIOUPATh HanbOosee 3PPeKTUBHbIE CTOCOOBI pelIeHUsI YU€OHBIX U
NO3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
OpPEUIOKEHHBIN  alNrOpUTM JEMCTBUM MpU BHINOJHEHUM 3aJaHui C  y4ETOM
NOJIYYEHHUS] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO PE3yJIbTaTa 3asBICHHOM LEIU, YMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEJIaraeMbl€ B YCIOBUM 3aJJaHUH.

HNPEIAMETHBIE PE3YJIBTATBI

B cocraBe nmpenMeTHBIX pE3yJabTATOB [0 OCBOEHHUIO 005S3aTEIbHOIO
COJIepKaHUs, YCTAaHOBIEHHOTO MJaHHOW (QenepaibHON pabodeil mporpaMMoi,
BBIJICTISIIOT: OCBOCHHbIE OOYYarOU[MMHUCS Hay4HbI€ 3HAHUS, YMEHHUS U CIOCOOBI



nercTBui, crnenuduyueckue i1 IpPEeAMETHOM o0sacTh  «XHUMHS», BHJIBI
NEATEbHOCTH MO  TMOJYYEHHI0 HOBOTO  3HAHUSA, €ro  HWHTEpIpEeTaluu,
peo0pa3oBaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CUTYAIUsX.

K koHiy oOyuenust B 8 kiacce npeMeTHbIe pe3yJbTaThl HA 0230BOM yPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMECHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTUI: aToM, MOJIEKyIa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JIOJIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPUUATEIBHOCTh, CTENECHb
OKHUCJICHMS, XMMUYECKasl peakiusi, KiacCUpUKaIMs peakiuil: peakuuu
COCIMHEHUS, PEAKIUU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiind,
AIpO aToMa, HJIEKTPOHHBIN CJIOW aToma, aTOMHasi OpOuTalb, pPaaUyC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS W HEMOJSpHAs KOBAJIEHTHASl CBS3b,
MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PACTBOpP, MAacCOBas JIOJIsl BEILECTBA
(IpolLieHTHas! KOHLIEHTPAIUs) B PpaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH U
MPUMEHSITh 3TU TIOHATHUS MPU ONMHMCAHUH BEIIECTB U UX MPEBPAILICHUI;

e HCIOJNB30BAaTh XHWMHUYECKYIO CHUMBOJIMKY JJIS COCTaBIICHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

e OIpEIeNsITh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSIX,
CTENEHb  OKUCJIEHUS  JJEMEHTOB B  OHMHAapHBIX  COCAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHas M HOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpeiBaThb cMbIcia Ilepuoguueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHUCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHus B llepuomnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMbl XUMMUECKUX DJJIEMEHTOB: pa3iauyaTh TMOHATHUS «TJaBHas
nonarpymnmna (A-rpynmna)» u «mnodbouynas noarpynna (b-rpynmna)y», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoguyeckas cucremMa XuMHYecKux djaementoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMH CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 00Iiee Yucio 3JIEKTPOHOB
Y PACTIPENEIICHUE UX 10 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATH XUMHUUYECKHUE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA,
XUMHYECKHE peakuuu (M0 YUCIY M COCTaBY YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3 PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKasl OMMCAHUE NMPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

MIPOrHO3MPOBATH CBOWCTBA BEUIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHUS XHMHUYECKUX TMpEBpaIeHUN B
pa3IUYHbBIX YCIOBUSX;

BBIUKCIIATh OTHOCHUTENbHYIO MOJIGKYJSIPHYIO W MOJSPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOrO0 »dJeMeHTa 1o ¢opMyIie
COEMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMHUYECKON PEAKIUU;

NPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIHON JEATEIbHOCTH — aHAJIM3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMAaTHU3aIuio, KilacCUu(PUKaIUIo,
BBISIBJICHUE TPUYUHHO--CIICJACTBEHHBIX CBS3€H — JUIsl M3YYCHUS CBOWCTB
BEUIECTB M XHMHYECKMX PpEAKIMil, €eCTEeCTBEHHO-HAYyYHbIE METOJbI
NMO3HAaHUA — HAOINIOJIeHHe, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHbIA U MBICTICHHBIN);

CIeIOBaTh  NpaBWJIaM  TOJIb30BAHUS ~ XMUMHYECKOW  TOCYIOH |
7a00paTOpHBIM  O0OpPYJOBAaHUEM, a TakKKe IpaBuWjaM oOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSIMU IO BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHUIO
razoo0pa3HbBIX BEMIECTB (BOIOPOJIa M KHUCIOPOJA), HPUTOTOBICHUIO
pPacTBOPOB C OMPEAECIEHHON MACcCOBOM JOJIEM PaCTBOPEHHOI'O BEIIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIIOYEH U KUCIOT C MOMOIIBIO UHIUKATOPOB
(;makmyc, deHondTaners, METUIOPaHK U APYTHUE).

K koHiy oOydeHust B 9 kiaacce npeIMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKphIBaTb CMBICI OCHOBHBIX XUMHUYECKMX MOHSATHU: XUMHYECKUU
DJIEMEHT, aTOM, MOJIEKYJIA, WOH, KaTHOH, aHHWOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHBb
OKHCIIEHUS, XUMHUYECKasl peakllus, XUMUUEcKasi CBA3b, TEIIOBOU 3(PPeKT
peaknuu, MOJb, MOJIPHBIA  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEIJIEKTPOJIUTHI, J3JEKTPOJIMTHYECKAST ITUCCOLUMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMBbIE peaKklUH, OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE pEaKIIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHHE U  BOCCTAaHOBJICHUE,
aIoTponus, aMm(pOTePHOCTh, XUMUYECKasA CBs3h (KOBAJICHTHAs, MOHHAs,
MeTaJUTMYeCcKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOM peakIuu, MpeAeibHO JOMyCTUMas
koHuenTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHSATUM U
MPUMEHSITh ITU TIOHATHUSA MPU ONMHMCAHUH BEIIECTB U UX MPEBPAILICHUI;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBJEHUS (QopMyll
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

OTPEJIENSATh BaJIEHTHOCTh U CTENEHb OKUCIICHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHUSAX PpA3IUYHOrO COCTaBa, IPUHAUIEKHOCTh BEIIECTB K
OIpeAeEHHOMY KJIacCy COEIMHEHUW 1o ¢opmysam, BHII XUMHUYECKOU
CB3U (KOBAJIEHTHAs, WOHHAs, META/NINYECKas) B HEOPTraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMUYECKOU (opMmylie, XapakTep cpelbl B
BOJIHBIX PAaCTBOpPAX HEOPTraHWYECKUX COCIMHEHUM, TUIl KPUCTAJITUYECKON
PEMIETKH KOHKPETHOT'O BEUIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akonHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OINUCHIBATH W XapaKTepU30BaATh
Tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pasznuyaTh TMOHSATUS «rJaBHas noarpymnmna (A-rpynma)» u «moOodHas
nonrpynma (b-rpymma)», Mameie u OONBIINE TEPHUOJBI, COOTHOCHTH
00O3HAUYeHUsI, KOTOPbIE HMEIOTCS B TMEPUOAMYECKOM Tabiuie, C
YUCJIOBBIMU  XapAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij  sjApa, o0Iiee 4YUCIO DJIEKTPOHOB H
pacmpeneieHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOITHE
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUU B
MpeAeiax MaJbIX MEPUOJIOB U IJIaBHBIX MOATPYMN C YUYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEINIOBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTETeHEW OKUCIIEHUS
XUMHUUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U CHelU(UUEeCKue XUMHUUYECKHUE
CBOMCTBa TPOCTBIX M CJIOKHBIX BEIIECTB, MOJTBEPXKIas OIMUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTaBJISITb YPaBHEHUS DJIEKTPOIUTHYECKOW JTUCCOLMAIMU  KHUCIIOT,
LIEJI04YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPAaBHEHUs PEAKIIU MOHHOI'O



oOMeHa, YypaBHEHUs pPEaKIUil, IOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSI3U MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYINTHOCTh OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MOCPEICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKITNi;
MPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXHOCTH TIPOTEKAHUS XUMUYECKHUX TMPEBpAICHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATE OTHOCHTEIBHYIO MOJIGKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [OJI0 XHUMHYECKOrOo OdJIeMEeHTa 1o (dopMmyiie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coOMoaTh  TMpaBWiia  TMOJB30BAHHMA  XUMHUYECKOW  TMOCYIAOW U
nabopaTopHbIM  00OpYy/IOBaHHEM, a TaKXe IMpaBuja OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMUA 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIIOTO ra3a);

NPOBOJNTh  PEAKIUH,  IOATBEPXKJAMOIINE  KAadeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
MoIUI-, KapOoHatr-, ¢ocdar-, CUIMKaT-, Ccyiab(har-, THUAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpax HEOPTaHUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIIMU MBICTUTEILHON JIEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHUE, OO0OOIIEeHUE, CHUCTEeMaTU3AIUIO, BbBISIBICHUE
NPUYUHHO-CIICICTBEHHBIX CBS3€H — IS W3YYCHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METO/Abl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (pEaTbHBIA H
MBICIICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koaun4vecTBo yacoB
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBbIE (HH(PPOBbHIE)
KouTposabHbie IpakTnyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3pea 1. [lepBonavajbHble XUMUYeCKHEe TIOHATHS
XuMus — BakHas 00J1aCTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJaoBeKa

12 BemecTBa n xumMuueckue 15 | bubmuotexa [JOK

' peakunu https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 20

Pasnen 2. BaxxHeiimme npeacTaBuTe M HEOPraHMYeCKUX BelleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnnoreka [IOK

' 00 oxcHupax https://m.edsoo.ru/7f41837¢c
s Bonopon.Ilonstre o kucmorax 2 | bubmuorexa [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonstue 06 5 1 bu6mmoreka [IOK

' OCHOBAHHAX https://m.edsoo.ru/7f41837¢
s 4 OCHOBHBIE KJIaCCHI 1 | | bubmuorexa [IOK

' HEOPraHWYECKUX COCTUHEHU https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux jiemeHToB /I. U. MengeneeBa. CTpoenne aToMoOB.
XuMmnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PeAKIIUA




[Tepuoauueckuit 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6nuorexa LIOK
' XUMHUYECKUX d1eMeHTOB [I. U. https://m.edsoo.ru/7f41837¢c
Menpene-eBa. CTpoeHue atoMa
XuMHUECKas CBS3b. BuG OK
3.2 OKHUCIUTENBHO- 8 nommoreka L]
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIC PEAKIIUU
bubmuorexa [IOK
nu 15
TOTOTI0 pasaeiy https://m.edsoo.ru/7f41837c
bu6nuoreka [IOK
Pe3epBHOE Bpems 3
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YUACOB I10 63

[NPOI'PAMME




9 KVIIACC

KoanuyectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Pa3pnen 1. BemecTBo 1 XMMHYeCKHE peaKIUH
11 [ToBTOpenue u yriyoiieHne 3HaHuK 5 | bu6nuoreka [IOK
' OCHOBHBIX pa3/eJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAsT JUCCOIHALIHS. g | bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Paspnen 2. HemeTa/uibl M X COCAUHEHUS
)1 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 | bu6nuoreka [IOK
' snemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepuCTHKa XUMUYECKUX
R bu6mmoreka [IOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 1 bubamorera LOK
' pyIHIBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1as XxapakTepUCTUKa XUMHUECKUX
2.4 snemeHToB [VA-rpynmnel. Yraepon u 8 1 2 bubmmorexa [IOK
' . py ' o https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEAMHEHUS
Hroro no pazueny 25




Pa3zgen 3. Mera/uibl M UX COeINHEHU ST

bubmuorexa [IOK
. 7 4
3.1 Obmue cBolcTsa MeTarLI0B htps://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxueiinme MeTauibl U UX COeIMHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3jnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B a U MaTepUajbl B )KU3HU YEIOBEKA 3 bubmmorexa HOK
' cliects p https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68







HNOYPOYHOE IIVTAHUPOBAHHUE

8 KIIACC
Konun4yectBo yacos DJIEeKTPOHHBIE
Ne aTta nudpoBbIe
Tema ypoka Konrtpoasnbie | IIpakTnueckue A bp
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsbI padoThI
pecypchbl

| [Ipenmer xumuu. Poibs XumMuu B :KU3HU 1 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c

) [TonsaTHe 0 METOMAX MO3HAHKS B ] bubmuorexa [IOK
XMW https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOPUU U IPUEMBI | bubnnorexa [IOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM)

4 YucTtele BemecTBa M cMecH. CriocoObI | bubnuorexa [IOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2

. but6mmoreka [JOK
5 «Paznenenue cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bu6 OK

6 ATOMBI 1 MOJIEKYJIBI 1 nommorexa 1

https://m.edsoo.ru/ff0d2a6c

7 XHWMHUYECKHUE DJIEMEHTBI. 3HAKU | bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmuorexa [IOK

8 [IpocThie U ClIOXKHBIE BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6¢
bu6 OK

9 ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 nosmoreka [

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.

bub6mmoreka [IOK

10 Xumunueckas popmyna. BaneHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTtHOcCuTeNbHAs aTOMHAs Macca. bubmuorexka [IOK
OTtHOCuTENBbHAS MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XMMHAYECKOr0 bubnunorexa LIOK
DJIEMEHTA B COEAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moiib. bu6mmoreka [IOK
Mounspaas macca https://m.edsoo.ru/ff0d5230
bu6muoteka LIOK
14 Bxonanas konTpoapHas padborta nosmoreka [
https://m.edsoo.ru/ff0d4290
15 DOU3UYECKUE U XUMUUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMHYeCcKast peakius https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haku 1 ycaoBust IpOTEKaHUS bubnmoreka [JOK
XUMHUYECKHUX PEAKINN https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnnoreka [IOK
XHUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Boruucnenus koaudecTBa, MacChl
but6mmoreka [JOK
18 BEIIIECTBA 110 YPABHCHHSIM XUMHYECKUX
. https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMruueckux peakiui
¢ P bu6nunorexa [IOK
19 (coenuHeHMs, pa3IoKeHUs,
https://m.edsoo.ru/ff0d3f34
3aMenieHus, 0OMeHa)
Knaccudukanms XuMruaeckux peakiui
20 (coe I/IH(ie):HH;I a3JI0KECHUS ’ bubmmorera HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMenieHus, 0OMEeHa)
)1 M. B. JIOMOHOCOB — y4Y€HBIi- bubnmnoreka [JOK

sHmkIonenuct. O000IIeHne 1

https://m.edsoo.ru/ff0d40c4




cucreMaTru3anusa 3HAHHI

Bo3nyx — cmecsk razos. Cocrtas

bubmuorexa [IOK

22 Bo3nyxa. Kucinopon — sneMeHt u
X pol https://m.edsoo.ru/ff0d448e
npoctoe BeuecTso. O30H
duznyecKkre ¥ XUMUYECKHE CBOMCTBA
but6mmoreka [JOK
23 KHCJIOpo/ia (PEaKIuy OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsarue 06 okcumax
CriocoOsI MoTy4eHHUs: KUCIIOpOia B
24 nabopaTtopuu iqn OMBII_HJ'IerHOCTI/I bubmorexa OK
PATOPHIH TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TennoBoit a3 pexT xumudeckoi
)5 peakuuu, MOHATUE O bu6nuorexa [IOK
TEPMOXMMHYECKOM YPaBHEHHH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
TormmmBo (HedTh, yroias U METaH).
26 3ar $I3HGIEI/IC(1];O3 > a, cIIoco0bI )ero bubamorexa [HOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIECHUS
[Tpaktrueckas padota Ne 3 o Teme
but6mmoreka [JOK
27 «ITonyueHnue u cobupanmne KUciIopoaa,
. https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
)3 Bonopon — aneMeHT u mpocToe bubnnorexa [IOK
BeliecTBO. HaxoxxneHnue B npupone https://m.edsoo.ru/ff0d4dd0
29 Du3nYecKre 1 XMMUYECKUE CBOMCTBA bubmuorexa [IOK
Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nuorexa LIOK
30 Ilo € 0 KUCJIOTax u co
FRTTHE © ICHETIOTAN 1 COTE https://m.edsoo.ru/ff0d50d2
31 CriocoOsI ToTy4eHHs BOJOPO/Ia B bubnmnoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[TpakTrueckas padora Ne 4 o Teme

bub6mmoreka [IOK

32 «IlonyueHnue u cobupanue BOI0POIa,
. https://m.edsoo.ru/ff0d4{42
M3Yy4YEHUE €ro CBOMCTBY
13 MossipHblit 00bEM ra30B. 3aKOH bubnnoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KOJIHYECTBA
bu6mmoreka LIOK
34 BELIECTBA ra3a Mo €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WIH 00BEMY
Brruncnenus 00bEMOB razoB 1o
bu6nuorexa [IOK
35 YPaBHEHHUIO PEaKIIMN Ha OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHI ra30B
36 DuU3UYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
37 CoctaB ocHoBanuii. [lonarue 00 bubnmorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbie
38 u HeHacmpeHng aCTBOPBI buoamorera OK
B pactBopEL. https://m.edsoo.ru/ff0d5b40
MaccoBas J10J1s1 BEIIECTBAa B pacTBOPE
[IpaxTrueckas pabora Ne 5 o Teme
39 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [IOK
OnpeAeIEHHON MacCOBOM 10JEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
bu6muoteka LIOK
40 PyGexxnast koHTpospHas paboTta noamoreka L1
https://m.edsoo.ru/ff0d6342
A1 Oxcuppl: cocTaB, KIacCUPUKALINS, bu6nunorexa [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
4 [TonyyeHne m XUMHUECKUE CBOMCTBA bubnmnoreka [JOK

KHCJIOTHBIX, OCHOBHEIX U aM(l)OTepHI)IX

https://m.edsoo.ru/ff0d664e




OKCHI0OB

43 OcHOBaHHS: COCTAB, KJIaCCU(DHUKATIHS, bu6nunorexa LIOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
44 IlonydeHue 1 XUMUYECKUE CBOMCTBA bubnnorexa [IOK
OCHOBAHUI https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocras, kiaccudukarms, bu6nunorexa LIOK
HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee2
46 IlonydeHnue 1 XUMUYECKUE CBOMCTBA bubnnorexa [IOK
KUCJIOT https://m.edsoo.ru/ffO0dfee2
Conu (cpennue): HOMEHKIIATypa,
bubmmorexa [IOK
47 CIIOCOOBI OJYYEHMSI, XUMHUUECKHE 1
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6. Permenue
43 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN»
49 I'eneTnueckas cBA3b MEXAY KilacCaMU bubnnorexa [IOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
50 ['eneTndeckas cBsI3b MEXKAY KJIacCaMH bubnunoreka [JOK
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9cb2
51 O606mmenue 1o Teme "OCHOBHbBIE bubnmorexa [JOK
KJIACChl HEOPTaHMYECKUX COETMHEHUI" https://m.edsoo.ru/00ad9¢ela
[TepBbie monbITKH Ki1acCUPUKAITTT Eub OK
noIMoTeKa
52 XUMHUYECKUX A1eMEHTOB. [IoHsTHE O httos://m.ed Hru/OO 9%
PS://m.€dsoo0. al a
IPYIIAax CXOAHBIX AIEMEHTOB
[Tepuonuueckuii 3aKOH U Eub 10K
noInoTeKa
53 [Teproanueckas cucTeMa XUMHYECKUX

anemenToB JI. . Menaeneena

https://m.edsoo.ru/00ada52c




bu6nmorexa [IOK

54 Ilepuoapl, TPYIIIEL, HOATPYIIIEI
PHOJIL, TPYTIIBL, TOATPYT https://m.edsoo.ru/00ada52c
55 Crtpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [IOK
saaep. M3oronst https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
. but6mmoreka [JOK
56 aToMOB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00adabbc
cuctemsl /. V1. Menneneera
CtpoeHue 31eKTPOHHBIX 000JI0YEeK
. bubnmnoreka [JOK
57 aToMOB 3J1IeMeHTOB [lepuonnueckoit
https://m.edsoo.ru/00adabbc
cuctemsl J. V1. MeHnneneeBa
XapakTepuCTHKa XUMHUYECKOTO
53 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuonuueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3akoHa
59 JUISL pa3BUTHUS HayKy U npaktuku. /1. 1. bubnmoreka LIOK
MeHnneneeB — y4€HbIH, IIEAaror u https://m.edsoo.ru/00ada96e
IrpaKJaHUH
60 DIEeKTPOOTPULIATEIBHOCTh ATOMOB bubnmoreka [JOK
XAMHUYECKHUX IJICMCHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumudeckas CBA3b bubmorexa LHOK
https://m.edsoo.ru/00adac34
2 KoBaneHTHas nosnsipHas XUMHUYECKast bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKAS bubnnoreka [JOK
CBsI3b https://m.edsoo.ru/00adaab9
bub OK
64 CTelneHp OKHUCIIEHUS nosmorexa I

https://m.edsoo.ru/00adae28




OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC

bubmuorexa [IOK

65 1
peakunu https://m.edsoo.ru/00adb076
bubmuorexa [IOK
66 O 1
KUCJIUTEIN U BOCCTAHOBUTEIHN hitps://m.edsoo.r/00adb076
67 HroroBast koHTpoIbHAs paboTa 1 bubmorexa OK
https://m.edsoo.ru/00adb486
68 HToroBslil ypok 3a Kypc XuMuu
8 kimacc
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KVIIACC

KonunuecTBo yacos DJIeKTPOHHBIE
Jlara uu@posBbIe
Ne ni/m Tema ypoka Kontpoabubie | IlpakTHueckue
Bcero H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsl
[lepnonnueckuii 3aKOH.

| Ilepuonnueckas cucrema 1 bubnumorexa LIOK
XUMHYECKHX 37eMeHTOB /I, M. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

. bubmuorexa [IOK
2 CBOMCTB XUMHUYECKHUX AJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6bb
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HoMeHKIaTypa | bubmuoteka [IOK
HEOPraHNYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI | bubmuorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

5 BxopaHast koHTposibHas paboTa 1 1

6 Knaccudukanuss XuMHIecKux ] bubnmoreka [JOK
peaKkuui 1o pa3INnyHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOMN

7 caknuu. IloHsiTHE 0 TOMOI€HHBIX U 1 bubmorexa LHOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOTE€HHBIX PEAKIUIX
IToHsiTHE O XUMUYECKOM PAaBHOBECHH.

g @DakTOpPBI, BIUAIOIINAE HA CKOPOCTh 1 bubnmorexa LIOK
XMMHYECKOW PEAKLMHU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bu6nmoreka LIOK




peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHYECKON
10 nucconuan. CHIBHEBIE U CIIa0bIe bubmmorexa HOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubmuorexa [IOK
11 HNonHble ypaBHEHUS peaknid
https://m.edsoo.ru/00add448
XHUMHYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAaHHMH B CBETE MPEACTABICHUI bubmuorexa [IOK
00 ANEeKTPOIUTUIECKOM https://m.edsoo.ru/00add5d8
JIUCCOIUAIINU
XHUMHYECKHUE CBOMCTBA KUCJIOT U
13 OCHOBAaHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 AIEeKTPOIUTUIECKOM https://m.edsoo.ru/00add5d8
IUCCOLUAINU
XUMHYEeCKHE CBOMCTBA COJIEH B CBETE
. bubnuorexa [IOK
14 npescTaBIeHU 00
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON AUCCOLIHAIIII
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
. bu6nunorexa [IOK
15 npeAcTaBiIeHUu 00
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUICCKON JUCCOIHAIIIHI
16 IlonsaTue o ruaponu3e cojeu buGmmorexa [IOK
P https://m.edsoo.ru/00add9d4
17 O060011eHne U CUCTeMaTH3alIHs bubnmoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd 12
[Ipaktuyeckas pabora Ne 1.
18 «Pemenue sxcnepuMeHTaIBHBIX buGnnorexa [IOK
p https://m.edsoo.ru/00addbfa
3aJau»
19 OO61as xapaKTepUCTHKA rajJoreHoB. bubmuorexa [IOK




XUMHUYECKUE CBOMCTBA HA MPUMEPE
XJiopa

https://m.edsoo.ru/00addfe2

XnopoBopopoa. ComnsHast KHCIIOTA,

20 XMMHYECKHE CBOMCTBA, MOJyYEHUE bubamorera OK
> THOIY ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
[TpakTrueckas padbora Ne 2 o Teme
. bubnuorexa [IOK
21 «IlonydeHne cOITHON KUCTIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOUCTBY»
Bbruncnenus no ypaBHEHUsIM
. bu6nuorexa [IOK
22 XUMHYECKHUX PEAKIU, €CIIH OJUH U3
https://m.edsoo.ru/00ade4 88
peareHTOB JaH B U30BITKE
3 OO01mas xapakTepUCTHKA dJIEMEHTOB bu6muoteka LIOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnotponHble MOIU(MUKALIUU CEPHI.
24 Haxoxxnenue cepsl 1 €€ coeTMHCHUI bubnnoreka [JOK
B IIpUpOJIe. XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
)5 CepoBoaopo, CTpoeHHeE, bubnmorexa [JOK
bu3HYeCKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTAa,
26 ¢du3nueckre 1 XUMUYECKHUE bubamorera OK
. https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XUMUYECKUE peaKiiu, JIeKallie B
OCHOBE IIPOMBIIIIEHHOTO criocoba
7 IIOJIy4ECHUS] CEPHOU KUCIIOTHI. bubnuorexa [IOK

XUMHUECKOE 3arps3HEHUE
OKPY’KaIOIeH CpeJbl COSTMHECHUSIMH
cephl

https://m.edsoo.ru/00adec8a




Brrancnenune maccoBoit JOJIN BbIXOJa

bubmuorexa [IOK

28
MNPOIYKTa pPeaKInu https://m.edsoo.ru/00adec8a
OO0mras xapaKTepHUCTHKA 3JIEMEHTOB

29 VA-rpynmnsl. A30T, paclipoCTpaHEeHHE bubnnoreka [IOK
B IIpupo/ie, GU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBOWCTBA
AMMHaK, ero Gu3NIecKue u

30 XUMUYECKHE CBOMCTBA, MOTYyYEHUE U bubmmorexa [IOK

> oI https://m.eds00.ru/00adf004
MPUMEHEHHE
[Tpaktrueckas padota Ne 3 o Teme
bu6mmoreka [IOK
31 «IlTonydyeHne amMmmuaka, U3y4eHHUe €ro
. https://m.edsoo.ru/00adf180
CBOMCTB»

0 A30THas KUCIOTa, e€ pusnyeckue u bubnnorexa [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHuEe HUTPATOB U COJE
AMMOHHSI B KQU€CTBE MUHEPATBLHBIX

33 noOpeHnit. XuMuueckoe bubmmorexa [IOK
YAODPCHIH. . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIeH cpebl
COEIMHEHUSIMU a30Ta
®ochop. Oxeun pochopa (V) u

34 (1)00(%)0 pHaSI KI/ICJI((i))Ta Cp(bI/II)SI/I(‘-IelKHe u bubamorera OK

P ot https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTYyYEHUE
Hcnonp3oBanue docharos B

35 KaueCTBE MUHEPAIBHBIX YI00OpEHUH. bubnmnoreka [JOK
3arpsi3HEHUE TPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu

36 VYrnepon, pacnpocTpaHeHuUE B bubnmoreka [JOK

npupojie, Gu3nYecKue U XUMUYECKUe

https://m.edsoo.ru/00adfd9c




CBOMCTBA

Oxcupel yriaepoaa, ux GuU3nIecKue u
XMMHYECKHE CBOMCTBA.

bu6nmorexa [IOK

37 DKOJIOTUYECKUE MPOOITIEMBI, https://m.edsoo.ru/00adfebe
CBs3aHHbBIE C OKcuaoM yriaepoaa (IV)

38 YronpHasg KACIOTa U €€ COIu bubmorexa OK

https://m.edsoo.ru/00ae006¢
[TpakTuueckas padora Ne 4 o Teme

39 "ITosrydyeHne yrieKucioro rasa. bubnnorexa [IOK
KadectBeHHnas peakius Ha kKapOoOHaT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHayanbHBIE TOHATHS 00
40 OPraHUYeCKUX BELIECTBAX KaK O bubamorera HOK
https://m.edsoo.ru/00ae054e
COCAMHEHUSX YIiiepoaa
41 KpemHunii u ero coenHeHNst Bubamorexa [IOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

4 SKCIIEPUMEHTAJIBHBIX 3aJa4 110 TEME bubnnorexa [IOK
«BaxHeunme HeMeTauibl U UX https://m.edsoo.ru/00ae0bf2
COEJTUHEHUS»

bu6mmoreka [IOK

43 Pybexnas kourponbHas pabora https://m.edsoo.ru/00ac0el8
OO0m1as XapaKTePUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJIOB.

44 Merammndeckas CBs3b U bubmuorexa [IOK
MeTaJUInYecKass KpUucTtajuinyeckas https://m.edsoo.ru/00ae103e
pewmérka. Pu3nvecKre CBOMCTBA
METaJUIOB

45 XUMHUYECKHEe CBOMCTBA METAJLIIOB. bu6nmoreka LIOK




DJIEKTPOXUMUYECKUH PsiJT
HaIPsKEHUH METaJUIOB

https://m.edsoo.ru/00ael 156

O061me crocoObl MoTyYeHus

bu6nmorexa [IOK

46
MeTauioB. CriaBel https://m.edsoo.ru/00aecl 156
Bbluucienus no ypaBHEHUSIM
. but6mmoreka [JOK
47 XUMHMUYECKHUX PEaKLUi, €CIIA OAUH U3
https://m.edsoo.ru/00ael156
peareHTOB COJIEPKUT MPUMECH
48 ITousiTHEe 0 KOPPO3UHU METAJIJIOB bubmorexa LHOK
pp https://m.edsoo.ru/00ae1278
bub OK
49 [llemouHple METAILIBI nosmoreka [
https://m.edsoo.ru/00ae14b2
50 OKcuabl ¥ THAPOKCUJIBI HATPUSI U bubnnorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
51 [{erouHO3EMETBHBIC METAIIIBI — bubnmorexa [JOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00aec15e8
. bubnuotexa [IOK
52 Baxueiie coequHEHNS KATBIUI
https://m.edsoo.ru/00ael5¢e8
53 O00011eHNE U CHCTEMATH3AIIHS
3HaAHUH
54 JKEcTKOCTE BOIBI U CIIOCOOEI €6 bu6nunorexa [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[Tpaktuueckas padora Ne 6 o Teme
— . bu6nunorexa [IOK
55 YKEcTKOCTEL BOJBI U METOEI €6
" https://m.edsoo.ru/00aelaed
YCTpaHECHUS
56 Jp— bubmuorexa [IOK
https://m.edsoo.ru/00aec1c64
57 AmdorepHbIe CBOMCTBA OKCHIA U bubmmorexa [IOK

THUAPOKCHIA

https://m.edsoo.ru/00aec1c64




58

59

Keneso

Oxcupl, TMIPOKCHUIBI U COJIN KeJle3a
(I1) u xene3a (III)

bu6nmorexa [IOK
https://m.edsoo.ru/00ae1d86

bubnmmoreka [IOK
https://m.edsoo.ru/00ae35e6

60

O0001IEeHNE U CHCTEMATH3 AN
3HAaHUH

61

[TpakTuueckas padorta Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME
«Baxxneiinue MeTaibl U UX
COCTUHCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

62

Berurcnenus mo ypaBHEHUSM
XUMUYECKHUX PEaKIUid, €CIIU OJIUH U3
pEareHToB JaH B U30BITKE UITU
COJIEPKUT IpUMecH. Beruucinenus
MacCOBOH J0JIM BbIXO/a IPOAYKTA
peakiuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1750

63

Bbruncnenus o ypaBHEHUsIM
XUMHUYECKHUX PEaKINii, eCIN OJNH U3
pEeareHToB J1aH B U30BITKE UITU
COJIEP>KUT IpUMecH. Beruucnenus
MaccOBOM JIOJIM BBIXOJ1a IPOTYKTa
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

64

O000111eHUE U cCUCTEMATU3ALML
3HaAHUH

65

Htorosas KoHTpoJibHAs paboTa

66

BemecrBa u matepuaisl B
IIOBCEIHEBHOM JKU3HM YEJIOBEKA

bubmmoreka [JOK
https://m.edsoo.ru/00ae3f50

67

XUMHUYECKOE 3arpsi3HEHHE

bu6nmoreka [IOK




OKpY’KaroIlen cpeibl

https://m.edsoo.ru/00ae4270

Ponps xumuu B pemennn

68

HKOJIOTHYECKUX MPOOIIEM

bubmuorexa [IOK
https://m.edsoo.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YUEHUKA
O.C. I'abpuensn yuebnnk: Xumus 8 kiacc/ M3marensctBo [IpocBenienne

O.C. T'abpuensn yueOnuk: Xumus 9 knacc/ MznarensctBo [Ipocsenienne

METOJUYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

YMK O.C. I'abpuensa Xumus 8- 9 kiaccsl/ Mznarenscro [IpocBemenue

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET

https://iu.ru/video-lessons

edsoo.ru

bubnmoreka [{OK https://m.edsoo.ru
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