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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepaTbHOl pabodeil TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIINU MPENoAaBaHusi y4eOHOTO npeameTra « XuMushH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo XuMuu Ha€T TPEACTABICHHE O LENAX, OOIIed CTpaTeruu
OoOy4eHHs, BOCIHTAHHWS ¥ Pa3BUTUA OOYYAIOMUXCS CPEICTBAMHU Y4eOHOTO
npeameTa, YCTaHABIIMBAET 00s13aTeNIbHOE peAMETHOE CoJiepKaHue,
NnpeayCcMaTpPUBAET pacCIpeelieHue €ro Mo KiaccamM M CTPYKTYpUPOBAaHHE IO
pazzmeraM M TeMaM NPOrpaMMbl MO XMMHH, OMNPEIEISeT KOJIWYECTBEHHBIE WU
KaueCTBEHHBIE XapaKTePUCTUKU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJIEA0OBAaTEILHOCTh  W3YUYCHHMS] XHMHUU C Y4€TOM  MEXMOPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolmuXxcs, ONpeaesisieT BO3MOXKHOCTH —IpeaMera IS
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a TaKke TPeOOBAaHUN K
pe3ynbTaTaMm 0O0y4eHHsS XMMUU Ha YPOBHE 1€l N3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Yy4YeOHO-IO3HABATEILHOM JEATEIbHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOT0 co/iepKaHusl.

3HaHWE XUMHHU CJIY>XUT OCHOBOM uisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEePUATBLHOM EIWHCTBE MHUpPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIe XMMHUEH MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0ieM yCTOMYMBOIO pPa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3yuyeHnne xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXXHOCTEH  JJIT  CAaMOpa3BUTUSA |
dbopMHpOBaHUS KYJIbTYPbl JUYHOCTH, €€ 0011eH U (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITETIbHOM  y4eOHOW  JIeSITEIBHOCTH,
HKCHEPUMEHTAIbHBIX M HCCJIEI0BATENIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TENHLHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IUIsI1a HA €UHCTBO NMPUPOABI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YyUaOIINXCS;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K NIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHue 00y4aroIUXCsl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHMH OOECHEYMBAIOTCS CHEIU(pUKON
COJIep)KaHMUsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SBISETCS  NEeJaroruyecku
aJlalTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare €
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XUMHUU, OCHOB
HEOPraHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 moaxoja k €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0e OTH CHCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIMITY
MOCJIE0BATEILHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona 1. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpelncTaBlieHUd 00 JIEKTPOJUTHYECKON OHUCCOIMAllMA BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HAMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBINONHSAS (GYHKUUU OOBICHEHHS M IPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHHUS U TMOTYyUYCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS] O XMMHUYECKOW COCTABIIAIOIIECH HAYYHON KapTUHBI MUpPA B JIOTHKE
e€¢ CHCTeMHOW NPHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM MO3HaHWUsI B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWA W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpYKaIOMUA MUpy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiacc».

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
JEATeIbHOCTH 4YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMBl XMMHUYECKHX
3HAHUN — BaKHEUIHX (paKTOB, IMOHSATHMA, 3aKOHOB M TEOPETUUCCKHUX TOJIOKESHHM,
JIOCTYIIHBIX 00OOIICHH MHMPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUM K HAyYHbIM METOJaM [O3HaHWSl MpPU H3YUYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIHid, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHUH B YueOHO-NIO3HABATEIbHOM U y4eOHO-HMCCIIEI0BaTENbCKON
NESTEIbHOCTH, OCBOCHMM MpaBW 0OE€30MacHOrO OOpallleHHs C BEIIeCTBAMHU B
MOBCEIHECBHOM KU3HU.

[Ipn M3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa30BaHMs BaXKHOE
3HaYEHUE NPUOOPENH TaKUe LU, KaK:

— (¢$opMHUpOBaHHE WHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPUHATHIO PELICHUH,
CIOCOOHO# aTanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOy4YeHHMsI Ha CHCTEMaTHYeCKoe MpUOOIIeHUE
oOy4Jarommxcs K CaMOCTOSATENbHOM IO3HABATEIBHON JEATENbHOCTH, HAYUYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHue yCcIoBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyUaOITUMUCS
OIbITa Pa3HOOOpPA3HOM [EATENbHOCTH, MO3HAHUS M CAMONO3HAHUSA, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHUE JIJIst
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIIBHOM U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJ€ YMEHUW OOBSACHATb W OLICHUBATh SIBJICHUS
OKPY’KAIOILIEr0 MHpA, MCHOJIb3Yysl 3HAHUSA W ONbBIT, MOJYYEHHBIE NMPU U3YUYECHUU
XUMHH, TPUMEHATh UX TpPU PEHICHHH MpoOJiieM B TMOBCEIHEBHON JKHU3HM U
TPYIOBOM EATENbHOCTH;

— (QopmupoBaHue y O0OyyaroUMxcs T'yMaHUCTHUYECKHX OTHOILICHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHMM I8 BBIPAOOTKH 3KOJIOTHYECKH
1eJIeCO00Pa3HOro TOBENEHUST B OBITY M TPYIAOBOH JEATEIBHOCTH B LENAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOUIEH IPUPOJTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHHsS  OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOdUiis M HANPaBIEHHOCTH JajibHEHIIETo
oOy4eHus.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX I M3YYEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 yacos: B 8 kiacce — 68 yacos (2
gaca B HeJleno0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tena um BemiecTBa. PU3HWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BemlecTB. [loHsiTHE O MeToHax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA MU CMECH.
Crioco0nI pa3eneHus: cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CllokKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAasE aTOMHAas Macca.
OTHocUTENbHAS MOJICKYJIsipHAs Macca. MaccoBas J10Ji1 XMMHUYECKOI0 2JIEMEHTa B
COEIMHECHUMU.

KomnuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4HCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUM.

OuU3NYECKNe U XUMUYECKUE SIBICHUS. XUMUUYECKasd Peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUECKHe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUi (COeTUHEHNS, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMMUYECKOHN IMOCYJI0M, paBUWjaMu paboThl B Ja0OpaTOpPUU U
npuéMaMu o0paileHus ¢ JIabopaTOpHbIM 00OPYJIOBAHUEM, U3YUCHUE U OMHCAHUE
dbu3MYecKnX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALUSI BOJAbI) U XUMUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM TIPOBOJIOKH, B3aWMOJICHCTBUE Mejla ¢ KHCJIOTON) SIBJICHUM, HAOII0ICHHE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3sioKEHUE THUIPOKCH]IA
meau (11) mpu HarpeBaHuu, B3anMOACHCTBHE XKeje3a ¢ pactBopoM cos meau (11),
U3y4YEHHUE CIOCOOOB PAa3CNICHUs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (GUIbTPOBaHUE,
BBITIApYBaHUE, JUCTUIUIAINS, XpoMaTorpadus, mpoBeeHUEe OYUCTKU MTOBAPEHHOU
COJIu, HAONIOJIEHWE W  ONHWCaHUE  pPe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJICNIE MOJIEKYII
(ILIapOCTEPHKHEBBIX).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMEHT U mpocToe
BelecTBO. Haxoxaenue kuciopoma B mpupojae, (HU3NUECKHE M XHUMHUYECKUE
cBoiictBa (peakiuu ropeHusi). Oxcuabl. [Ipumenenne kuciopoma. CrocoObl



MOJIy4YeHUs] KHCIIOpoJa B Jaboparopud H HOpombllieHHOCTH. Kpyrosopot
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IaA.

TernoBod »h(dEeKT XUMHUUYECKOW peaklid, TEPMOXUMUYECKUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuU. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/lyXa, yCWICHUE TapHUKOBOTO A PeKkTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupojie, (GU3MYECKME U XUMHUUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. Kucnotsl u comnu.

MomnspHabiii 00BEM ra3oB. Pac4€Tsl M0 XUMHUUYECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOAbl. Boma Kak pactBoputelnb. PacTBOpHI.
HacepllieHHble ¥ HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/bl. OCHOBAaHMUSI.
Ponp pacTBOpOB B IpUpOJie U B KU3HU uyeloBeka. KpyroBopot Bojabl B IPUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BoJ. OXpaHa M OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neoprannueckux coenuueHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpa3zyronue  (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEpHbIE) U
HecosieoOpasyromme. HomeHkmarypa okcuaoB. Du3MUECKHE W XHUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne oKCuoB.

OcHoBanus. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [TomyueHne ocCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucioT. Ousndeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[Tony4deHnue KUCIOT.

Comu. Homenknatypa coseil. @U3M4YECKUE U XUMHUYECKHE CBOWCTBA COJICH.
[lonydenue comnen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMPEJCICHUE COICPKaHUsl KUCIOpOoAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBONCTB KHUCJIOPOJA, HAOIIOJCHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpallleHus] TopeHus (Mo)Kapa), O3HAKOMJICHME C O0Opa3lnaMHu OKCUIOB U
ONKMCAHWE WX CBOWCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOJOpoja (ropeHue), B3auMojcicTBre Bogopoaa ¢ okcugoMm menu (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIIEJOBAaHUE OCOOCHHOCTEH pAaCTBOPEHUS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METaIaMu
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCMOJIb30BAaHUE BUJIEOMATEPUAIIOB),



uccieoBaHue oOpa3lOB  HEOPraHMYECKHX BEHIECTB PA3UYHBIX  KJIACCOB,
HaOII0JICHNEe U3MEHEHUSI OKPACKW WHJIMKATOPOB B PACTBOpaX KUCIOT U LIEIOYEH,
uzydeHue B3aumojeiicTBus okcunaa menu (1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJUla APYTUM K3 PACTBOPA COJIU, PEIICHUE
DKCIEPUMEHTAIBHBIX 33/1ad N0 TeMe «BaXHEeWIIne KIacChl HEOPraHHMYEeCKHUX
COCTMHEHUI».

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKuCIUTETbHO-BOCCTAHOBUTEIbHBIE PeaKIUu

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsatne o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOT€Hbl, UHEPTHBIE Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCHIbI
Y TUAPOKCHUJBIL.

[lepnognueckuii 3axoH. [lepnognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonmnas u  JJIUHHOTMEpUOAHAs  (OPMBI
[Tepuognueckoit cucrembl xumuueckux 3aemeHToB [l. 1. MenneneeBa. [lepuoibl
u rpynmbl. OU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYNIBI JJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Tepunonnueckoir cucrtemsl [[. U. MenneneeBa. XapakTepuCTUKAa XHUMHAYECKOIO
AJIEMEHTA 110 ero noyoxeHuro B [lepuoanueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO FPYNIIaM U EPUOJAM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IPaKJIaHHH.

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DNEKTPOOTPUIIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Iporiecchl okucaeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUJPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiiu pa3ioKeHUs, COETUHEHUSA).

Meoscnpedmemmnuie céasu



Peanusanps MeXNpeIMETHBIX CBS3€M INPU W3YyYEHMM XHMHMHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOJIb30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSATHUS: HAy4YHBIN (akT, TUNOTE3a, TEOpHs,
3aKOH, AaHaliu3, CHHTE3, KiIaccupukanuus, NEePUOJAUYHOCTb, HAONIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIW],
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJIBI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMH4YeCKasi peaKIus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJIEMEHTOB TEPBBIX TPEX MEPHOJOB, KalMs, KaJlbLUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM 3JJIEMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys m HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIUHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMUYecKUX peakiuii Mo pa3aIuyHbIM MpU3HaKaM (110 YHCITy
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(DdeKTy, Mo
M3MEHEHUIO CTENEHEW OKMCIICHUSI XUMUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINU, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusix. [loHsTHEe 0 TOMOTE€HHBIX M TeTepPOreHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU U IOJ0XKEHHE XUMHYECKOTO
paBHOBECHSL.

OKHCIUTEIbHO-BOCCTAHOBUTENFHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUU. CocraBnenue YpaBHEHUI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTHIECKON TUCCOUHUALMU. DIICKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, aHnoHbl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoi cBsi3u. CteneHp Auccounanuu. CHUIIbHbBIE U CIA0bIE SJIEKTPOJIHUTHI.

Peakiiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHMS peakuui. CBOWCTBAa KHUCIOT,
OCHOBaHMW W COJIGM B CBETE TMPEICTABICHUNH 00 AIEKTPOIUTHUECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BCIIIECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peaKkiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE JIIEKTPOMPOBOJHOCTH
pPacTBOPOB BEIIECTB, IPOLECCAa AWCCOLMALMU KHUCIOT, IIEJNOYEed M COJIEH
(BO3MOXXKHO  HCIOJB30BAHME BUJAEO  MATEPHAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKU  TPOTEKAHWs]  PEaKlMid  HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMMI
(ropeHue, peakiMy pasyioKEeHHs, COCUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TNIOMOIIBIO KAYECTBEHHBIX PEAKIUMHA HA HOHBI, pELICHUE
DKCHEPUMEHTAIIBHBIX 3a]1a4.

HeMmeTaibl 1 MX COeIMHEHUS

OOmast xapaktepucTtuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHWMHWYECKME CBOWCTBA HAa MOpUMEpPE  XJopa
(B3aMMOJEICTBHE C METaJUlaMHM, HEMETaJulaMH, IIeJoYaMu). XJIOPOBOJIOPO/I.
ConsiHas KuCI0Ta, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHW3M 4YeJlOBEKa. BakHeWluue XJIOpuabl U HX
HAax0KJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/A U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U cepel. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHAUYECKHE CBOMCTBA. OKCUABI CEpPbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucimoTa, (Qu3Myeckne W XUMUYECKHE CBOWcTBa (00mme Kak
MPEACTaBUTENA Kjacca KHCIOT W chenuduyeckne). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYEHUsI CEpHOM KHUCIOTHI.
[Ipumenenue cepHor KUcmoThl. COnM CEpHON KUCIOTHI, KAYECTBEHHAs PEAKLINS Ha



cyibdar-uoH. HaxoxnaeHue ceppl U €€ COCIMHEHUN B MpUpoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXAIOIIEH cpellbl COCAMHEHUSMHU Cepbl (KHUCIOTHBIE HOXK]IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIEHUS. A30T, pacnpOCTpaHEHHE B MPUPOJIE,
dbuznyeckre U XumMudyeckue cBoicrra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYeCKre U XUMUUECKHE CBOICTBA, MoJlydyeHue u npumeHenue. Coau aMMOHMUS,
X QU3NYECKNEe U XUMUYECKHE CBOWMCTBA, MpUMeHEeHHe. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ TOoJydYeHHe, (PU3HUYECKUE U XUMHUYECKUE
cBoiicTBa (0OIlMEe Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  cHeluduyecKue).
Hcnonp30BaHWe HUTPATOB M COJied aMMOHMS B KAayeCTBE MMHEPAIbHBIX
yao0peHuil. XuMHUYECKOe 3arps3sHEHUE OKPY KAIOIICH CPelbl COeTMHCHUSIMU a30Ta
(KUCTIOTHBIE JNOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponueie Moaudukanuu (ochopa, uUMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XuMUUECKUE CBOMCTRA,
nosryderue. Mcnons3oBanne GocdaToB B Ka4eCcTBE MUHEPATBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  aJuIOTPOITHBIE
MOAU(UKAIIMKM, PACHPOCTpaHEHUE B TpHUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKCuabl yriepoaa, ux
dbuzuyeckre W XUMHUYECKHE CBOWMCTBA, [IEWCTBME Ha JKUBBIE OpPraHU3MBI,
MOJIyYCHHE W TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yraepona (IV), rumore3a rnoGanbHOrO TOTEIJICHUS KIMMaTa, MMapHUKOBBIN
b dexT. YronbHas KucaoTa U €€ coiu, ux (PU3NYECKUe U XMMUYECKUE CBOMCTBA,
nojyueHue U TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIEHHOCTH W CEIhCKOM
XO35MCTBE.

[lepBoHauaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHasl KUCIIOTA).
[IpupogHbIe HMCTOYHWKK YTIIEBOJAOPOAOB (yrojib, TPHUPOAHBIA Ta3, HEDTH),
OPOAYKThl WX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[ToHsaTHE O OMONOTUYECKHN BaKHBIX BEILIECTBAX: XKUPaAX, O€lKax, yrieBojgax — U ux
poinu B OKM3HM 4YeJOBEKa. MaTepualibHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCTUHEHHUI.

Kpemnuii, ero ¢usumyeckue W XHUMHYECKUE CBOMCTBa, TOJIyYEHUE U
npumeHenue. CoenuHeHHWs KpeMmHHsT B mpuponae. OOmme mnpeacTaBieHUs 00
okcujae kpemHusa (IV) u kpemuueBoit kuciore. CUIMKAThl, UX UCIOJb30BAHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiiembl 6€30MacCHOr0 MCIOJIH30BAHUS
CTPOMUTEIBbHBIX MATEPUAIIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuui IKChepumenm:

U3y4YeHUEe 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBA
raJjoreéHOB M HUX COEJUHEHHI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasilaMu ceppl H €€  COeQUHEHUSIMU  (BO3MOXKHO  HMCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Moj JEUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YyYEHHWE XUMHYECKHMX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKinu Ha cybdar-
WOH W HaOJIOJIeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAITIOB), 00pa3liaMu a30THBIX U (HOchHOpHBIX ya0OpEeHUl, MoIyUYeHue,
coOupaHue, pacrno3HaBaHUE U M3YYEHUE CBOMCTB aMMHakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMA Ha MOH aMMOHMs U (hochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3AMMOICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C MEJIbIO
(BO3MOYXHO VCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4eHUE MOJIEIIeH
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIydyeHHEe, COOMpAHUE, PACMIO3HABAHUE U U3YyUYEHUE
CBOICTB YIJIEKMCIIOTO Ta3a, MpOBE/IEHNE KaYyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a1a4 o TeMe « BaxxHenme HeMeTalIbl U UX COSTUHEHUS.

MeTasuibl 4 UX COCTUHEHMSI

OO01mast xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux ssemeHtos [ .
MenpeneeBa u crpoeHust atomoB. CTpoeHue MetauioB. Mertajuimdeckast CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAs  PEMIETKA.  DJNEKTPOXUMUYECKUH  pAX
HaIpsbKeHU MeTamuioB. Ou3nueckue U XMMHYECKHE CBOMCTBa MeTaiuioB. OOIue
CHOoCcOOBI TONIy4eHUs MeTayioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTallb, YyTYH, AIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTasbl: nonoxkeHue B [lepuoanyeckon cucremMe XUMMHUYECKHX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXOXJIECHUE B MPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbl U



TUJIPOKCUABl HATpusi W Kanud. lIpuMeHeHHe WIENOYHbIX METAUIOB W HUX
COEIUHECHUMN.

[IlemoyHO3EeMENBHBIE METAUIl MAarHUA W KaJbLMK: TMOJIOKEHUE B
[Tepuognueckoit cucreMe xumuueckux 3neMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B rpupoae. PU3nyecKkrne U XMMUYECKUE CBOMCTBA MarHus
W Kanblius. BaxkuHelmime coequHeHHUs KalblUs (OKCHUJ, TUIAPOKCHUI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUN: TIonoxkeHue B Ileproandeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
J. N. MengneneeBa, CTpoeHHME aroma, HaxOxJeHHE B Ipupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA aFOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHJIA U THIPOKCH]IA
AJTIOMUHHSL.

Keneso: monoxenue B [leprpoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpoeHHE aroma, HaxoxJIeHue B mnpupoae. Duznmyeckue u
XUMUYECKHE CBOMCTBA Xkene3a. OKCUIbI, TUAPOKCUIBI U conu kenesa (11) u xenesa
(1IT), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METANIOB M CIUIABOB, HUX (PU3HUYECKUMH
CBOMCTBaMH, M3y4€HHE  PE3yJbTaTOB  KOPPO3WHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJIbIIUST W HaTpus C BOJIOM (BO3MOXXHO HCIIOJB30BaHUE BHJICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajabliMs, aTlOMUHUS, I[TUHKA, XKeje3a
(IT1) u xene3za (I1I), meau (II), HabmogeHUE M ONMKMCaHUE TTPOIIECCOB OKPAIIMBAHUS
MJJaMEHH WOHaMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxkneniue
METaJUIbl U KX COCMHEHUS».

XuMHus ¥ OKPYyKAOLIAA cpeaa

BemectBa m marepuansl B IOBCEAHEBHOM >XKM3HM YelIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoiib npu
XAMHYECKUX 0KOTax U OTPABJICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXKawliel cpeabl (MpeaeibHas AOMyCTUMas
KOHIIeHTpatus BemiecTB, nainee — [1/1K). Poias xumuu B pernieHnn 3KoJI0rMIeCKUX
npooeMm.

Xumuyeckuii IKcnepumenm:

H3yueHre oOpasIioB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmubnie ceéazu



Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XMMHU B 9 Kitacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOJIb30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, Tumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCu(puKalus, M[epUOJUYHOCTh, HAOJIIO/ICHHUE,
AKCIEPUMEHT, MOJAECIUPOBAHUE, HU3MEPEHUE, MOJEIb, SBICHUE, MAPHUKOBBIN
3¢ PeKT, TEXHOIOTHS, MaTCPHAIIBI.

du3nka: Marepus, aTroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
W30TOIbI, PAJUOAKTHBHOCTh, MOJIEKYJIA, DJJICKTPUYECKHUU 3apsii, NPOBOJHHKH,
MOJYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIINYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: ¢orocunrtes, npixanue, Ouocdepa, 3KOCUCTEMa, MHUHEpAIbHBIC
yAOOpEeHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOAe OOy4YeHHs XUMHUU B €IUHCTBE Yy4eOHOU u
BOCTIMTATEIIHLHON JIEATEIHHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH W JAYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPHHSTHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMH TOBEAEHHS M CHOCOOCTBYIOT IMpolleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIM3AINN 00YUaIOIIHUXCSl.

JIn4HOCTHBIE  PE3yJIbTaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOW TIO3WTHMBHBIX IIEHHOCTHBIX OpPHEHTAMN U
pacIIMpeHue OnbITa AeITeILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY
U HAy4YHOMY HACJICIUI0, TIOHUMAHMs 3HAYCHUS XUMUYECKOW HAyKd B JKHU3HU
COBPEMEHHOTr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMAIIHEH O
MEPEIOBBIX JOCTMKEHUSX W OTKPBITUSX MHPOBOH M OTEUECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLMAIBHBIX HOPMax MW TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  yYEOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYruxX  BHAAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MAEATEIHHOCTH TIpU
BBITIOJITHCHUN YYCOHBIX, TO3HABATEIBHBIX 3a/1ad, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JIJaHUU YICOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
YW B3aUMOIIOMOIIM B TIPOIECCE OTOW Y4YeOHOW NEATEIHHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TIOBEJEHUE W TOCTYNKH CBOUX TOBapHUINEH C TO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIECICTBHI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHYECKHE TIPE/ICTABIICHUS O BEIECTBE M XUMHUYECKOW PEaKIluHu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIISIONINEC
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHsI TMPUPOJBI, B3aWMOCBS3SX YEJIOBEKA C
MPUPOIHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENILHBIE MOTHUBHI, HAMIPABJICHHBIC HA MMOJTYYEHUE HOBBIX 3HAHWM 10
XUMHUH, HEOOXOJUMBIC NJi1 OOBSCHCHHS HAOJI0JIaeMbIX IPOIECCOB U SIBJICHUH,
MO03HABATEIILHON, WH()DOPMAITMOHHOW M YHUTATCIBCKOW KYJIbTYpPHI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHONH pabOThl € Y4eOHBIMH TEKCTaMH, CIPAaBOYHON



JUTEpPaTypoOn, JOCTYNMHBIMM TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIIEIOBATEIbCKON
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJICHHOCTH W YPOBHS OOy4UEHHS B
JIaIbHEHIIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 »WU3HHU, OCO3HAHWE MOCIEJICTBUNA U
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aIKOroJisd, HAPKOTUKOB, KYpEeHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOU KU3HU;

5) TpyA0BOr0 BOCIIATAHUS:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBOXEHHUE K TPYAYy M pe3yJibTaTaM TPYAOBOM JEITEILHOCTH, B TOM 4YHUCIIEC Ha
OCHOBE NIPUMEHCHMS IIPEAMETHBIX 3HAaHMM 110 XUMHH, OCO3HAHHBIM BBIOOP
WHMBUAYAJIBHOU TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON nMpo(ecCHoHaTBHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATLCA B MPO(ecCHoHaIbLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOr0 U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MMaCHOTO MOBEJCHUS MIPU padOTEe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUX,
YIPOXKAIOWINX 30POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IJIS
pEelIEHNS 3a/a4, CBSI3aHHBIX C OKPYKAIOIIEU MPUPOAHON CPEION, IS MOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJbTYypbl, OCO3HAHHUS TJIOOAJIBHOTO  Xapakrepa
HKOJIOTUUECKUX TMPOOJEM M IMyTEeH UX PEIICHHS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B IMO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeranpenMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE A
dbopMHpOBaHUS MHPOBO33PECHHS OOIIEHAYYHBIC TMOHATHSA (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPhIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeaAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOU KapTHHE MHUpA, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO ydeOHOMU
JIEATSIIHHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHU
3HAHUM: PACKPBIBATh CMBICI XMMHYECKUX TMOHATHU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKW, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OT/IENbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH IS KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIMBATh MPUIMHHO-CIICJCTBEHHBIEC CBS3U MEXIYy OOBEKTaMH H3yYCHHS,
CTPOMTDH JIOTUYCCKUE PacCyXAeHUs (MHAYKTHBHBIC, A€IyKTUBHBIC, [10 aHAIIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUYCHMUS;

YMEHHE TPUMEHSATh B TIpPOIlECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ J3JIEMEHTa), XUMHUYecKas ¢GopMmysa M YypaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISBISATh  OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U W
MIPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MMO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI i1 (POPMHPOBAHUS THIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NMpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3aIlMd U IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3yJIbTar, (OPMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHNUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ undpopmaumeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM TIpEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUs, CIPaBOYHBIC
nocobus, pecypchl HMHTepHeTa), KPpUTHUUECKH OIICHHWBATh IIPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHHE MPUMEHATh Pa3TUYHBIE METOJBl M 3allpOChl MPU MOUCKE W OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX JUIS BBINOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPEIEIEHHOIO TUIA, MPUOOPETEHHUE OIbITa B
o0lacTh  MCHOJIb30BaHUS  HMH(POPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBIIAJICHUE KYJIbTYPOU aKTHBHOTO MCIOJIb30BAaHMUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTHUMANBHYIO (pOpMy mpeacTaBieHuss MHGpOpMaK U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECIOXHBIMH CXEMaMH, JharpaMMaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

YMEHHE HCIIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipolecce Yy4eOHOHl u
UCCIIEIOBATEIBCKON JI€ATENbHOCTH UH(POPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYJKAIOUIeH MPUpPOIHOMN
CpeIbl.

KoMMyHHKaTHBHbIE YHHBePCAJIbHbIE YUeOHbIE JelicTBUS:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIM) JIUCKYCCHH) TIO
CyllecTBy  oOcykaaemMoill  TeMbl, (POPMYJIHpPOBAaTH CBOU  MPEAIOKECHUS
OTHOCHUTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a1a4u;

YMEHHUSI  OPEJACTaBISITh  MOJYYEHHBbIE  PE3yJbTaThl  MO3HABATENbHOM
JESATEIbHOCTY B YCTHBIX M IHCBMEHHBIX TEKCTax; JelaTh IPE3EHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpPHOTO OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO ITPOEKTA);

yMEeHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABaTEIbHOM M HUCCIIEOBATEIBCKON  JIEATENbHOCTH TPU  PEIICHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00CyXeHuss, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMBbD», KOOPAWHALUS
COBMECTHBIX JECHCTBUM, OIPEHCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITMIOJTHEHHOM pabOThI U JpyTHE).

Pery/isiTUBHBbIE YHHBepPCAJIbHbIE YUeOHbIE AelicTBHUS:

YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENH JEATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTD, BEIOMpATh Hanbonee 3PPEeKTUBHBIE CIOCOOBI PEIICHUsT YUSOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aITOPUTM JEUCTBAKM NPU BBINOJHEHUH 3aJaHUM C Y4ETOM
IOJTyY€HHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLIEHUBATh COOTBETCTBUE IIOJIyYEHHOTO pe3yJibTaTa 3asBICHHOW LEIH, YMEHUE
UCTIOJB30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPEIaraeMble B YCIOBUH 3aJaHUA.

NPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX pE3yJbTAaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
COJEpKaHUs, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHOM paboueil nporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAay4YHBIE 3HAHUS, YMEHHUS U CIOCOOBI



nedcTBul, crnenuduueckue i OpeAMETHOM  obnactu  «XUMUS», BUJbI
JNEATENBHOCTH 10  MOJYYEHWI0 HOBOTO  3HAaHWS, €ro  HHTEPIPETALNH,
peoOpa3oBaHUIO M MPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xoH1y o0ydeHus B 8 kj1acce mpeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOJIHAS U HEOJIHOPOHAs), BAaJJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J0JIsl XUMHUUECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHHS, XHUMHYECKasl peakius, KiIacCH(pUKAIUs peaKIuid: peakiuu
COCIIMHEHMS, PEAKIHUU PA3J0KECHUA, PEAKUHU 3aMEUICHUSA, PEaKINu
oOMeHa, 2K30- U PHJAOTEPMHUUECKHE PEaKINH, TeTIOBOM d(PeKT peakiuu,
SIpO aToMa, JJEKTPOHHBIM CJIOW aTroMa, aTOMHas OpOUTallb, PaJAUYC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS U HEIMOJApHAs KOBAJICHTHas CBS3b,
WOHHAas CBsI3b, MOH, KaTMOH, aHWOH, PacTBOP, MaccoBas JOJISI BEIIECTBA
(TpolieHTHAs1 KOHIICHTpAIsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TOHSATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpEIEATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCJIMHEHUSX,
CTENeHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTraHWYECKUX COCIMHECHUSX;

e packpbiBaThb cmbicia Ilepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh IMMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrajipo;

e OIKCBHIBATL W XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoit
CUCTEMBl XHMMHWYECKUX OJJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», manbsie u
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuomuueckas cucTteMa XuMHUYecKuXx diemeHToB J[. U
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sijipa, o0Ilee YUCIO JIECKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrOo »JJIeMEeHTa 10 (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU pEaKInu;

MIPUMEHSTH OCHOBHBIE OIEpAlMM MBICIUTEIBHON NEATENbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIllIo, KJIacCH(PHUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJIsi WM3Y4Y€HHUs CBOWCTB
BEIIECTB U XHMHUYECKHX PpEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMbI
NO3HAHUS — HaOJIOJeHHe, W3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cieloBaTh ~ IpaBWaM  [OJb30BaHUS  XMMHYECKOM  TOCYyJAOW U
nabopaTOpHbIM 000pY/JOBaHMEM, a TakXKe TMpaBUiIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
JTa00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJA), MPHUTOTOBJICHHUIO
PacCTBOPOB C OMNPEAECIEHHON MAacCOBOW JOJIEH PAaCTBOPEHHOIO BELIECTBA,
IUIAHUPOBAaTh U MPOBOAMTH  XUMHYECKHE  HKCIEPUMEHTHI  TIO0
pacrio3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C MOMOIILIO WHIUKATOPOB
(;makmyc, peronpTaaenH, METHIIOPAHXK U JPYTHE).

K xoHIy o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlns, XUMUYEeCKasi CBA3b, TEIIOBOM 3PQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karaqu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE PpEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
ajoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NIMYecKasi), KpUCTauIMueckasi pemérka, KOppo3us METaJljIoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOM peakiuu, TMpeaeabHO JAOIMyCcTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLIN;

OTPENEIATh BaJIECHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHU 1o (opmyiiaM, BUJ XHUMHUYECKOU
CB3M (KOBaJCHTHAs, WMOHHAsg, MeETauIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopmylie, XxapakTep Cpelabl B
BOJIHBIX PAacCTBOPAX HEOPTraHUYECKUX COCIMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mambie u  OOdbIIEE MEPUOABI, COOTHOCHUTH
0003HaYeHUs, KOTOpPhIE HMMEIOTCS B IEPUOAUYECKONW TabiuIe, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpeneneHue HMX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIWHEHUU B
npeAenax MaJibIX NEPUOJIOB U IIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTAHWUUYECKHUE BEICCTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B peakIuu
BEIIECTB, TIO0 TEIJIOBOMY 3 (DEKTy, 0 U3MEHEHUIO CTEMEHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME W crenupuueckrue XUMHUYECKHUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIUM;

COCTaBJSATh YPABHEHUS JJEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH, TTOTHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHM
MOCPEJICTBOM COCTaBJICHHUSI SJICKTPOHHOT'O OaJlaHCca 3TUX PeaKIuii;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO © MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (dopmylie
COCIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PacCTBOPE, MIPOBOJAUTH PACUEThI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHUS  XUMHYECKOW  TOCYIOM |
nabopaTOpHBIM  O0OpYJOBaHHMEM, a TaKXke IMpaBuUiia OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBHUM C HWHCTPYKIHUSMU 110 BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHUIO W COOUpPAHHIO
ra3000pa3HbIX BENMIECTB (aAMMHAaKa U YTIECKUCIIOTO Ta3a);

MPOBOAUTL  PEaKIMH, TOJTBEPXKJIAIONIME  KAYSCTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PAaCIO3HABAThH OMBITHBIM IyTEM XJIOPHI-, OpOMU/I-,
noau-, kKapoOonart-, ¢docdar-, cuiHMkar-, cyibdar-, THAPOKCUI-HUOHBHI,
KaTHOHBl aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IIPUMEHATh OCHOBHBIC OICPAllMM MBICITUTEIBHON NEATCIbHOCTH — aHaIN3
W CHHTE3, CpaBHEHHE, OOOOIIEHHe, CHCTEeMaTHU3aIlui0, BBISBICHUE
NPUYMHHO-CJICICTBEHHBIX CBS3€d — Il W3YYEHHS CBOMCTB BEIECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOZICHNE, W3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoimyecTBo yacos
Ne HaumeHoBaHue pa3iesioB u duekTpoHHbIe (LM poBbLIE)
KonTtposbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pasnea 1. IleppoHavyanbHble XUMHYECKHE OHATHS
XuMmus — BaxHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnmoreka [JOK
' MPAKTUYECKOU JIESITETbHOCTH https://m.edso0.ru/7f41837c
YeJI0BeKa
12 BemrecTBa 1 XUMHUYECKHE 15 1 bubnuoreka [JOK
' peaxiuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20

Pa3znen 2. BaxHeiilne npeacTaBuTe/id HEOPraHU4eCKUX BellecTB

51 Boznyx. Kucnopon. Ilonstue 5 bu6muoreka [{IOK
' 00 okcumax https://m.edso0.ru/7f41837c
Bonopon.Ilonstre o kucmorax bubmuoreka [{IOK
2.2 8 1
H COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6nuoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1acChl 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Pa3znen 3. Ilepuoanyecknii 3axon u [lepnoanyeckas cucrema xumuueckux yiemenToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/ILHbIE PEeaKINU


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

[Tepuoanueckuii 3aKOH U

31 Ilepnonnueckas cucrema F bu6munoreka IIOK
XUMUYECKUX 31eMeHToB /1. U. https://m.edso0.ru/7f41837c
MenpneneeBa. CTpoeHue atoma
XHUMHYECKas CBA3b.

3.2 OKHUCITUTEITBHO- 8 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIBHBIE PEAKIIUU
but6mmoreka [JOK
Hroro no pasxeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBUIEE 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 KUIIACC

KoanvecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uugpoBbIie
Ne n/m P Kontpoabnbie IlpakTuyeckue (witcpp )
NPOrpamMMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThbI
pecypchbl
Paspnen 1. BemecTBo 1 XUuMH4YeCKHe peaKIUH
11 [ToBTOpEeHUe U yriyOieHrne 3HaHui 5 1 bu6nuoreka LIOK
' OCHOBHBIX Pa3/IeJI0B Kypca 8 kjiacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaximit https://m.edso0.ru/7f41a636
13 DNIEKTPONIUTHYECKAs JUCCOLHALIHS. 8 1 1 bu6muoreka [IOK
' XUMHYECKUE PEAKLIUU B pacTBOPaxX https://m.edso0.ru/7f41a636
Utoro no pazneny 17
Pa3zpen 2. HemeTas1bI M HX COeTUHEHU ST
51 OO0m1as XxapakTeprucTUKa XUMHUECKUX 4 1 bu6nuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorens https://m.edso0.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpynmsl. Cepa u e€ 6 Bubmmorexa [IOK
' pyfHL- L-ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorera [JOK
' PyTSL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
24 sanemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' 3 PYIHBL. FHACPOA https://m.edsoo.ru/7f41a636
KPEeMHHUH M UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3zgea 3. MeTaubl M HX COeIUHEHUS

. bubnmuorexa [JOK
3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edso00.ru/7f41a636
N but6mmoreka [JOK
3.2 Baskneiiine MeTajUIbl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy»kaonias cpeaa
4.1 BelecTBa 1 MaTepHualbl B )KU3HH YEJIOBEKA 3 bubmmorexa TTOK
' i p https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
Pe3zepBHOE Bpemst 3 bubmorera TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68


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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHBIE
Ne HMara undgposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero H3y4yeHusi oOpa3zoBaTe/IbHbIC
padoThbI padoThbI
pecypchbl
[Ipenmer xumuu. Posib XUMHUM B KU3HU 1 bubmumorexa [IOK
yeJioBeKa. Teja v BelecTsa https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa LIOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOpUN U IPUEMBI 1 bubmmoreka [JOK
oOpartieHusi ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM)
Yuctele BemecTBa u cMecH. CriocoObl 1 bubmuoreka [JOK
pas3zaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
«Paznenenue cmecelt (Ha npumepe 1 bubmmorexa [TOK
8 | 1 TIPHMEP https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBApPEHHOU COJIM)»
ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa [TOK
4 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX JIIEMEHTOB https://m.edsoo.ru/ff0d2be8
[TpocThie U ClI0KHBIE BEIIECTBA 1 bubmmorexa [JOK
P B https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1

https://m.edsoo.ru/ff0d2d50



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

3aKOH OCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmorekxa [JOK
10 X .B
mmirecias popmysa. BanentrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHUYECKHX DJIEMEHTOB
1 OTtHocHuTeNnbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J11 XHMHYECKOT0O bu6muorexa [JOK
3JIEMEHTA B COEIUHECHNU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mob. bubnuorexa [JOK
Momnspaas macca https://m.edso0.ru/ff0d5230
14 Pu3nyuecKre 1 XUMUYECKHUE SIBJICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCIoOBUs IPOTEKAHUS bu6muorexka [JOK
XUMHYECKHUX PEaKIU https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MAaCChl BEIIECTB. bubmuoreka [JOK
XUMUYECKUE YPABHCHUS https://m.edsoo.ru/ff0d3b88
Brerauciienns koandecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHUSIM XUMHYECKUX bubmorera [JOK
H . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHYECKUX peaKIIui
18 (coeTMHEHUS, PA3JIOKCHHUS bubmorexa HOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMEeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 sHIuKIoneauct. O0o0IeHNe U bubmorexa HOK
N e » https://m.edso0.ru/ff0d40c4
cHCTeMaTH3alys 3HaHUI
20 KonTponshas padora Nel no Teme bubnuoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKLII https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. Cocras bu6mmoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IMPOCTOC BCUICCTBO. O30H

duznyeckue 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [JOK

22
KHCIIOPOJIA (PeaKLuH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [TonsiTue 06 okcuaax
CriocoObl TTOTydeHHS KHCIOpoa B
23 nabopaTopuun zqn OMBILHJIGIfH(iTI/I bubmotera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kucmopoaa
TemnoBoit 3¢ ekt XuMuIeckoit
24 peaKiuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHYECKOM YPAaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMUICCKUX PEAKITUIX
TommmBo (HeTh, yroab U METaH).
25 3ar 513He1§1/1e¢1;03 yxa CIIocoObI c)ero bubmorexa HOK
P AYXS, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[Tpaktuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOupanue KHCIOpoaa bubmorera [JOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHUE €T0 CBOMCTBY»
97 Bomopoa — aneMeHT u ripoctoe Bbu6nmorexa [JOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
98 ®u3nYecKre U XMMUUYECKHEe CBOMCTRA bubmuoreka [JOK
Bojopoa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorekxa [JOK
29 I1
O O KHCIOTAx 1 COBIX https://m.edso0.ru/ff0d50d2
30 Cnoco0bl Moty4eHust BOAOPO/Ia B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTtrueckas padota Ne 4 mo Teme
bu6mmoreka [JOK
31 «Ilomyuenue u cobupanue BoJ10poJa,

HN3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MoutsipHbIfi 00BEM Ta30B. 3aKOH

bu6mmorekxa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brranciaenus 00n€Ma, KoJIM4ecTBa
33 BEIECTBA ra3a M0 €ro N3BECTHOM bubmmorexa [TOK
IH . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brrancienust 00M0B Ta30B 110
34 aBHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa LIOK
b . peaitt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
35 ®duU3nUeCKre U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HachilieHHbIe
37 W HEHACHIIIEHHBIE PAcTBOPLI. MaccoBas bubmorexa [TOK
p PbL. https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpaxTuyeckas padora Ne 5 o Teme
38 «IIpuroToBiieHHE PACTBOPOB C bubnuorexa [JOK
onpeAenEéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KontponsHas padora Ne2 o treme bub6mmorexa [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcuIbl: COCTaB, KiaccupUKaIus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XMMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bu6nunorexka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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43 [Tonydyenue u XuMHU4YECKHE CBOMCTBA bubnnorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne u XMMHUYECKHE CBOMCTBA bub6nuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéBl;) o1 q)eHI/m XI/IMI/I‘-IZSKI/IC bubmmorexa [TOK
© RO, https://m.eds00.ru/00ad9474
CBOMCTBA
[Ipaktruueckas pabota Ne 6. Pemienne
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edso0.ru/00ad9b7c
COEMHEHUIN
48 I'eneTnueckas CBsI3b MEXKY KilacCaMu bubnnorexa HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
Bbu6nmorexa [JOK
49 O0600611eHre U cucTeMaTu3alus 3HaHui
B t https://m.edso0.ru/00ad9ch2
KontponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYIECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHUI
[TepBbie mONBITKY KIacCUPUKAITTT
o1 XMMHYECKUX 31€MEHTOB. [loHsITHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX 3JIEMEHTOB
[lepronnueckuii 3aKOH 1
Bbu6mmorexa [JOK
52 [Tepuoanueckast cucteMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
bubmmorexa [JOK
53 [Ieproapl, rpymnmnsl, MOATPYIIIEI 4

https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada52c

CTpOGHI/Ie atromoB. CocTaB aTOMHBIX

bu6mmorekxa [JOK

>4 anep. N3otomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aToMOB 3J1IeMeHTOB [lepuoanueckoit bubmmorexa LOK
https://m.edso0.ru/00ada6bc
cuctemsl /. 1. MeHaeneeBa
XapakTepucTuka XHMHIECKOTO
56 AJIEMEHTA T10 €T0 MOJIOKCHHIO B bu6mmoreka [{OK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanueckoro 3akoHa Jiis
57 pa3BUTHS HAyKu U npakTuku. J[. 1. bu6nuoreka [IOK
MenneneeB — y4€HbIN, IEAror U https://m.edsoo.ru/00ada96e
rpaKJIaHuH
DIIEKTPOOTPULIATEITLHOCTH ATOMOB bubmmorexa [JOK
58
XHMHYCSCKHX IJICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hormast xuirieckas cosisb https://m.edsoo.ru/00adac34
60 KoBasnenTHas noyisipHasi XuMudeckas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonsipHasi XUMUYECKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnnoreka [IOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKHUCIUTETFHO-BOCCTAHOBUTEIIHHBIC bu6mmoreka [{OK
peakuuu https://m.edso00.ru/00adb076
64 OKHUCITUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonTposbnas padota Ne4 o reme bubmmorexa [JOK


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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((CTpOGHI/Ie aroma. XMMHAYECKasl CBSI3b»

https://m.edso0.ru/00adb486

66 Peseprubiil ypok. O6001eHIE 1 1 bubmmorexa [JOK
cUCTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O6o0IeHNE U 1 bubmmnorexa [JOK
cUCcTeMAaTU3alus 3HaHu! https://m.edsoo.ru/00ad9cbh2
68 PesepBHbIii ypok. O60011€HNE U 1 bubnuorexa [JOK
cUCTEMAaTH3alisl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

Tema ypoka

Ilepnoanueckuit 3aK0H.
[Iepnonnueckas cucrema
XUMHUYeCKHX dj1emeHnToB 1. 1.
Menneneena

3aKOHOMEPHOCTU B U3MEHEHUHU
CBOMCTB XUMUYECKUX IJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u HOMEHKIATypa
HEOPTraHWYECKHUX BEILECTB

Bujpl XuMu4uecKoi CBS3W U THITBI

KPpUCTAJUIMICCKUX peH_IéTOK

KonTponbnas padorta Nel mo teme

«IToBTOpeHue u yriayOaeHue 3HaHUI
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca»

Krnaccudukanus XuMHIecKux

pEeaKuuii Mo pa3IMYHbIM MPU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUYECKOM

pCaKkIuu. IIoHsaTHE O TOMOT€HHBIX B

TCTCPOTCHHBIX PCAKIUAX

ITorsATHE O XUMHYECKOM PaBHOBECHUMU.

CDaKTOpBI, BJIMAOIIUEC HAa CKOPOCTDH

XUMHYECKOMN pCaKkuu U IMOJIOKCHUC

KoaudecTBO 9acoB

KonTpoabhbie

Bcero
padoThbI

IpakTnueckune
padoThbI

Jara
H3ydeHusl

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnnoreka [IOK
https://m.edsoo.ru/00adb59e

bu6nmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6nmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6muorexa [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bubnnoreka [HOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYICCKOT'O paBHOBCCHA

OXHUCIUTEITFHO-BOCCTAHOBUTECILHEIC

bu6munorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 nccoruranun. CunbHbIE U ci1aldble bubnnorexa [IOK
o TCHEATTHH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMoHuble ypaBHEHUA PEAKIIUN Bubmorexa OK
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI Bubmorexa TOK
puﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 PEICTaBICHUNA 00 bubnmorexa [JOK
pea . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOIHAIITT
14 ITonsatue o Tuaponn3se colen bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o011eHne U cUCTeMaTU3aIUs bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckast padora Ne 1.
16 «Pemenne 3kciepuMEHTAIILHBIX bubmmorexa LHOK
p https://m.edsoo.ru/00addbfa
3agau»
KonrtponsHas padora Ne2 o reme
17 «DIIEeKTpOIUTUYECKAS TUCCOLIAALIIS buGnnorexa [IOK
™ g THATH. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX»
O01as xapakTepuCcTUKA TaJIOTEHOB.
18 an;/llnqecxl;e CBifICTBa Ha IIpUMeEDPE bubnnorexa [IOK
p P https://m.edsoo.ru/00addfe2
xJjiopa
19 XnopoBogopoa. CossiHast KUCIIOTa, bu6mmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHNYCCKHEC CBOﬁCTBa, IMOJIYYCHHUC,

https://m.edsoo.ru/00adel104

MIPUMEHEHUE
[IpakTuueckas pabora Ne 2 o Teme
20 «ITonydyenue consiHOM KUCIOTHI brbamorexa [TOK
yi . . ’ https://m.edso00.ru/00ade348
M3y4YeHHe e€ CBOMCTB»
Brrurcnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIIHid, €CJIU OJIUH U3 Bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30BITKE
99 OO6m1as XxapakTepuCTUKA SJIEMEHTOB bubnnorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbsie MOIU(GUKALIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeqMHEHUI bubnnorexa HOK
B IIpUpoJie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
(bu3MUecKre 1 XUMUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunpl cepsl. CepHas KHCIIOTA,
25 (bu3uvecKre U XUMHUYECKHEe CBOMCTBA bubmmorexa LHOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XHMMHWUYECKHUE PEAKIUY, JIEKAIUE B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
26 MIOJIy4EHUS CEPHOM KUCIIOTHI. bubmmorexa [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlel cpelibl COeAMHEHUSIMU
cepbl
97 Brruncienne MmaccoBoOU JTI0JIH BEIXOJA bubmnoreka [IOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mmast xapaKTeprCTUKA DJIEMEHTOB bubmmorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmel. A30T, paclipocTpaHEHHE
B IIpupoze, Gpu3nveckue u
XMMHYECKHE CBOMCTBA

AMMHak, ero pusndeckue u

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

bu6mmoreka [JOK

29 XUMUYECKHE CBOMCTBA, OJIYyUCHUE U
i https://m.edso0.ru/00adf004
MIPUMEHEHNE
[IpakTuueckas pabora Ne 3 o Teme
30 «Ilonydyenre aMMuaka, U3y4eHue ero brbamorexa [TOK
N yi » 13YH https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIOTa, €€ (hu3nuecKue u bu6muorexka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KaUe€CTBE MUHEPATHHBIX

32 oOpeHwmil. XUMUIEeCKOoe bubmmorexa [JOK
yAo0p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSIMH a30Ta
®ocdop. Okeua pochopa (V) u

33 (bocg)o pHaSI KI/ICJI((I))Ta (1)4)1531/1(%11(1/16: u bubmmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOIMCTBA, MOIYYCHUE
Hcnonws3zoBanue pocdaTtoB B

34 Ka4yecTBE MUHEPAJIbHBIX YI00pEHUH. bubanorexa [JOK
3arpsi3HEeHUE NPUPOJIHON CPebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHUE B

35 npu I; e (I1))H3I/II‘)ICCKII)/IG 1 XUMUYECKHE bubmorexa HOK

p P e https://m.edsoo.ru/00adfd9c
CBOIICTBa
36 Oxcuppl yriaepoaa, ux pusnueckue u bubnmoreka [JOK

XMMHUYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

DKONIOTHYECKHE TPOOIEMBI,
CBsI3aHHBIE ¢ OKcuAoM yriaepoaa (IV)

YroapHas KUCIIOTa U €€ COJIN

IIpakTuyeckas pabora Ne 4 o Teme
"I[lonyyeHune yrieKkuciioro rasa.
KauecTBenHas peakiust Ha KapOOHaT-

"

HOH

[TepBoHavanbHBIC TOHATHS 00
OPraHMYECKUX BEILIECTBAX KaK O
COEIMHEHHUX YIIIEPOIa

Kpemuuii u ero coeguHeHust

[IpakTnueckas padorta Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 33724 M0 TEME
«Baxneiinine HeMeTalIbl U UX
COCIMHCHHSD»

KonTponbnas padorta Ne3 no teme
«Bakuenme HeMeTaUIbl U UX
COEIMHEHUY

OO01mas XxapakTeprucTHKa XUMUIECKUX
3JIEMEHTOB — METAJLIOB.
Meramnnueckas CBA3b U
MeTaJuIM4ecKasi KpUCTauIndecKas
pewmérka. PU3n4YecKue CBOKMCTBA
METaJJIOB

XHWMHUYECKUE CBOMCTBA METAJIIOB.

DIIEKTPOXUMHUYECKUH Psif
HaMpsDKEHUH METaIJIOB

bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢

bu6mmorexa [JOK
https://m.edsoo.ru/00ae027¢

bubmnoreka [HOK
https://m.edsoo.ru/00ae054e

bubnnoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bubnnoreka [IOK
https://m.edsoo.ru/00ae0el18

bubnnoreka [IOK
https://m.edsoo.ru/00ae103e

Bbu6muorexa [JOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO6mmue crmocoOb! MOTyYSHUS
MmetauioB. CiuiaBel. Beruuciienus o

bu6nmoreka [JOK

45 5
YPABHCHHMAM XHMIACCKIX PCartii, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 IlonsATHE 0 KOPPO3UU METAJIIOB bubmotera [JOK
pP https://m.edso0o.ru/00ae1278
bubnnoreka [IOK
47
[enormsie MeTaTEL https://m.edso00.ru/00ae14b2
48 OKcubl ¥ TUIPOKCUIBI HATPUS U bubnnorexa [JOK
Kamnust https://m.edso0.ru/00ae14b2
49 Illenoyno3eMenbHBIC METAJIIbI — bubmuorexa [{OK
KaJIblIUA U MarHuit https://m.edsoo.ru/00ael15e8
50 Baxueline coeTMHCHUS KaIbIIAs bubmorera [JOK
A t https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEMaTU3AIIHS
3HaHUHI
59 JKEcTKOCTh BOAKI U CIIOCOOKI €€ bubmnoreka [IOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOABI K METOIBI €€ bubmotera [JOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHESHUS
bu6mmoreka [JOK
54 A i
FHOMHHIH https://m.edso00.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubnuoreka [IOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keeso bu6mmoreka [JOK

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
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59

60
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62

63

64

65

66

67

Oxcupl, THIPOKCHIIBI U COJTH JKele3a
(IT) u xxene3a (III)

O000I1IIEHNE U CUCTEMATHU3AIINS
3HaHUHU

[IpakTuueckas padora Ne 7. Pemenue
IKCIIEPUMEHTATBHBIX 3324 M0 TeMe
«Baxneime MeTaIbl U UX
COEIMHEHMUS»

Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIUMN, €CIIH OUH U3
peareHTOB JiaH B U30BITKE WU
COJIEPKUT MpUMecH. Brruncienus
MaccoBOM J0JIM BBIXOJ1a MPOJYKTa
peakuuu

O000I1IIeHNE U CUCTEMATHU3AIINS
3HAHUH

KontponsHas pabora Ne4 o reme
«BaxxHenmue MeTauibl ¥ UX
COEIUHEHUS

BCHICCTBa U MaTCpualibl B
MOBCEIHEBHOM KM3HU YEI0BEKA

XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpeapbl
Ponp xumuu B perieHnn
HKOJIOTHYECKUX MPOoOIeM

PesepBHbIil ypok. O6001ICHHE 1
CUCTEeMAaTH3aIHsI 3HAHHUHA

PeszeprHbIil ypok. O6001IeHIE 1

bu6mmorekxa [JOK
https://m.edsoo.ru/00ae35e6

bu6muorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1750

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3f50

Bbu6nmnorexa [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edso00.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUcTeMAaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c

68 PeseprubIil ypok. O6001eHIE 1 1 bubmmorexa [JOK
CUCTEMAaTH3aINs 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOT'PAMME


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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