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HOACHUTEJBHASA 3AIIMCKA

IIporpamma peanusyercss Ha IUIOMIAAKE IIEHTPA €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOM HAIpaBIECHHOCTH «Touka pocray

[IporpamMma o XuMuM Ha YpOBHE OCHOBHOTO 00111€T0 00pa30BaHMs COCTABIEHA Ha OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUSI OCHOBHOUW 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO
oOmero obpazoBanusi, npeactaBieHHbix B PI'OC OO0, a taxxe Ha OcHOBe (efepaibHON
paboueit mporpaMMbl BOCIIUTAHUSI M C YUETOM KOHIEIMIMK MpernofaBaHus yueOHOro npeaMera
«Xumus» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuM Aa€T TpEACTABICHUE O IIeisAX, OOIed cTparerun oOydeHus,
BOCIIUTAHUSA M Pa3BUTUS OOYUYaIOIIMXCS CPEACTBAMU YYEOHOTO IMpeaMeTa, YCTaHaBIMBAET
o0s13aTeNIbHOE TIPEIMETHOE CONIEpKAHKE, TPElyCMaTpUBaeT pacrpe/esieHue ero mo kjiaccam u
CTPYKTYpPUPOBAHHUE IO pa3jiesiaM U TeMaM MPOrpaMMBbl IO XUMHH, OTIPEIeTIsieT KOJIMUECTBEHHbIC
U KAYECTBEHHBIC XapaKTEPUCTUKU COJEpKaHUS, PEKOMEHIYEeMYIO TMOCIeI0BaTEILHOCTh
U3YYCHUSI XUMUU C YIETOM MEKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JJOTUKH Y4EOHOTO
pollecca, BO3PACTHBIX OCOOEHHOCTEW OOy4Yaroluxcs, OMpenesiseT BO3MOXXHOCTH MpeaMeTa
JUISL  peanu3alMi  TpeOOBaHMM K pe3yabTaraM OCBOEHMsSI OCHOBHOM o0Opa3oBarelbHOMU
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a TaKke TpeOOBaHMI K pe3yabraram
oOydeHHs] XUMUM Ha YypOBHE IeJied H3y4YeHHs] TpeAMEeTa M OCHOBHBIX BHJIOB Yy4ueOHO-
MO3HABATEJILHOU JIEITEIIbHOCTH 00y4YaroIIerocs o OCBOSHUIO YUeOHOTO CO/IePKAHUS.

3HaHUE XUMUHU CIIYKUT OCHOBOH 71l JOPMUPOBAHUSI MUPOBO33PEHUST 00YUaIOIIETOCs, €T0
NpPECTAaBICHUNH O MaTepHaJIbHOM EIUWHCTBE MHUPA, BAKHYIO pOJIb UTPalOT (OpMHUpYEeMbIe
XUMHEH TpeCTaBIECHUS O B3aUMOIIPEBPAIICHUSIX SHEPTHH U 00 DBOJIOIMU BEIIECTB B IPUPOJIE,
O MyTSAX peuieHus: rI00aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOU, MUIIIEBOM U SKOJIOTHUECKONU 6€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHUS.

N3yuyenune xumuu:

CIIOCOOCTBYET peau3aiii BO3MOKHOCTEH I caMOpa3BUTUS U (POPMUPOBAHUS KYTHTYPbI
JUYHOCTH, €€ 001IeH 1 PYyHKIIMOHAJLHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHNE MBIILICHUS W TBOPUYECKUX CIIOCOOHOCTEH 00yUaroImmXcs,
HaBBIKOB HMX  CaMOCTOSATEIbHOM  y4yeOHON  JESATENbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKMX YMEHUN, HEOOXOAUMBIX KaK B IIOBCEJHEBHON JKU3HM, TaKk H B
po(heCCUOHAIbHOM S TEIIbHOCTH;

3HAKOMUT CO CHenu(UKod HAyYHOTO MBIIUICHHS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3IVISiJa Ha €IMHCTBO NPUPOABI M YEIOBEKA, SBISETCS OTBETCTBEHHBIM HTalloM B
(dbopMUpOBaHUH €CTECTBEHHO-HAYYHON IPAaMOTHOCTH O0YyYaIONTUXCS;

crocoOCcTByeT (POPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHMSIM, K TIPUPONE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJIOTHYECKoe oOpa3oBaHUE
00yJaronuxcs.

JlanHbie HampaBiieHWs B OOy4EHUM XUMHUU OOECIIEUMBAIOTCA CHENU(DHUKON COmepKaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TMEJaroruueckKd aJIanTHPOBAHHBIM OTPAKEHUEM
0a30BOI HAYKN XUMHH HA OMIPEIECTEHHOM dTare e€ pa3BUTHA.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEr0 O0Opa3oBaHUS OPUEHTUPOBAH HA OCBOCHHUE
00y4JaronMMHUCs CUCTEMbI IEPBOHAYAJIBHBIX MOHITUH XUMUHM, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OT/ACJIbHBIX 3HAUUMbIX OHSATUNA OPraHUYECKON XUMUHU.

CrpykTypa coiep:kaHusi IporpaMMbl [0 XUMUU CPOPMHPOBAHA HA OCHOBE CHUCTEMHOTO
nonxoga kK e€ uzydenuto. ColepxaHue CKIAJbIBAETCS M3 CUCTEMBI MOHITUH O XUMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATUH O XuMHYeckoll peakuuu. OOe 3THU CUCTEMBbI



CTPYKTYPHO OPraHHW30BaHbI MO NPUHLMIY IOCJIEAOBATEILHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE
TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XMMUU,

— YYE€HUS O CTPOCHUU aTOMa U XUMHYECKOU CBA3H;

— IPEJCTaBICHUI 00 AIEKTPOIUTUYECKOMN AMCCOLMALMN BEIECTB B paCTBOPaX.

TeopeTnyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU TMOJTYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCIEAOBATEIbHO OT OJIHOTO YPOBHS K JApPYyromy,
BBITIONIHSSL (DYHKIIMM OOBSICHEHUS W TMPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS W BO3MOXKHOCTEH
MPAKTUYECKOTO TPUMEHEHHUS U TTOIYYEHHS U3yYaeMbIX BEILIECTB.

OcBoeHHMe mporpaMMbl MO XHMHHU CHOCOOCTBYeT (OPMUPOBAHUIO NPEACTABICHUS O
XUMHUYECKOM COCTaBIAIOLICH HAyYHOM KapTHHBI MHUpa B JIOTMKE €€ CHUCTEMHOW INPUPOIBI,
IEHHOCTHOT'O OTHOIICHUSI K HAYYHOMY 3HAHUIO U METO/IaM TMO3HaHUs B Hayke. M3yueHnne xumun
OPOUCXOAUT C TPUBJICUCHHEM 3HAHUW U3 paHee M3YyYEHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaroniuii Mup», «buonorus. 5—7 knaccb» U «Pu3uKa. 7 Kiaccy.

[Tpu n3yyeHUn XUMHUHU IPOUCXOIUT (POPMHUPOBAHKUE 3HAHUI OCHOB XMMHYECKOM HAYKH KaK
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUYECKON JIEATETbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJBTYpbl. 3ajlada y4eOHOro mpeamera COCTOUT B (hOPMUPOBAHUU
CHUCTEMBbl XMMUYECKUX 3HAHMN — BaXKHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETHUUYECCKUX
MOJIOXKCHHUH, JIOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa, sI3bIka HayKd, B
npUOOIIEHUH K HAyYHbIM METOJ[aM TO3HAHMS MPU U3YYCHUH BEIIECTB U XUMUUECKUX PEaAKIUH,
B (GOpPMHUPOBAHMM M PA3BUTHM I[IO3HABATEIBHBIX YMEHMM W UX MPUMEHEHUU B Y4eOHO-
MO3HABATEJIbHON M y4eOHO-UCCIIEIOBATENbCKOM NeATeIbHOCTH, OCBOCHUU MPABUI 0€30M1aCHOTO
oOpalleHus ¢ BEIIeCTBAMHU B TOBCEHEBHOM JKU3HHU.

[Ipy W3y4eHMM XUMHUU HAa ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs Ba)KHOE 3HAYEHUE
npUOOpeNn TaKue 1eJd, KaK:

— (popmupoBaHUe MHTEIJIEKTyaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSATUIO DEIICHUN, CIOCOOHOM aJanTHpOBaThCAd K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HH;

— HampaBICHHOCTh OOYYEHHS HAa CHCTEMaTH4YecKoe NPHOOIICHHEe OO0yJaroImuXcs K
CaMOCTOSITEJIbHOM  IO3HABaTEIbHOM  JEATEIBHOCTH, HAyYHbIM  METOAaM  IIO3HaHUS,
(hOpMHUPYIOMIMM MOTHBAITMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHH,

— o0ecre4yeHne YCIOBHM, CIOCOOCTBYIOMIUX TMPUOOPETEHUIO OOYYAIONIUMUCS OTIBITA
pa3HoOOpa3HON JEeATEIHHOCTH, MO3HAHUS W CaMOIO3HAHWSA, KITFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIIMH ), UMEIOIIMX YHUBEPCAJIBHOE 3HAUCHHE JI PAa3IMYHbIX BUJIOB JEATEIbHOCTH;

— (opMupoBaHKe 00IICH (PYHKIIMOHATLHOW U €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, B TOM
YyuCjie YMEHUN OOBSICHATH U OLICHUBATh SIBJICHUSI OKPY’KAIOIIErOo MHpA, MCHOJb3Yys 3HAHUS U
OMbBIT, TOJIYYEHHbIE MPH H3YUYCHHH XHUMHUHU, NPUMEHSATh HUX MpU pEHIeHuH mpodieM B
IMOBCEAHEBHOM KU3HU U TPYIOBOU JEATEIBHOCTH;

— ¢opmMupoBaHHEe y 00yJAIOINUXCS TYMAHUCTUYECKUX OTHOIICHWH, TOHUMAHUS IIEHHOCTH
XAMUYECKUX 3HAHWUN JIJI1 BBIPAOOTKH SKOJOTUYECKH IIEIECO00pa3HOTO MOBEJACHUS B OBITY U
TPYAOBOM JEATENBHOCTH B LIEJISIX COXPAHEHUs CBOETO 30POBbS M OKPYKAIOWIEH NPUPOIHOU
cpensl;

— pa3BUTHE€ MOTHBallMM K OOY4Y€HMIO, CHOCOOHOCTEM K CaMOKOHTPOJI U

CaMOBOCIHUTAHUIO HA OCHOBE YCBOEHHUSA OOIIEYETOBEUECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BbIOOpPY PO UIISI U HANTPABICHHOCTH JIaJIbHEHIIETO 00yUeHHUS.



OO0mree 4mcIIO 4YacoB, OTBENEHHBIX NJIs M3yYEHUsS XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIIO).



COAEP) KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATUSA

[Ipenmer xumuu. Ponb XvMUM B KU3HUA Ye€JIOBEKA. XMMHUsA B CUCTEME HayK. Tema u
BemecTBa. Du3nyeckrue CBOMCTBA BEIIECTB. ArperaTHoe COCTosHuEe BemlectB. lloHATHe o
MeTo/IaxX Mmo3HaHus B XxuMuu. Yuctelie BemecTBa U cMecu. CrocoObl pa3iesieHus: cMecel.

ATOMBI W MOJEKYJIbl. XHUMHUYECKUE 3IEMEHTbl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocTbie U COXKHBIE BENIECTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumudeckas (opmyna. BaleHTHOCTh arOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aroMHass Macca. (OTHOCHUTENIbHAA
MOJIEKYIsIpHas Macca. MaccoBasi 10Jisl XMMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Moinb. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U
gucia CTPYKTYPHBIX €IMHMUIL BerecTBa. Pacuétel o hopmynamM XUMUYECKUX COCTUHEHUH.

OU3NYECKUEe U XUMUUYECKHE SIBICHUSA. XUMHUYECKAs Peakuus M €€ MNPU3HAKUA. 3aKOH
COXpaHEHUsT MacChl BeIIeCTB. XuMudeckue ypaBHeHus. Kiaccudukarus XUMUUYECKUX
peakiuii (CoeMHEHNs, Pa3JIOKEHUS, 3aMelIeHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0M, MpaBWiaMu pabOThl B JabopaTopuu U MpuéMamu
oOpaiieHust ¢ J1abopaTropHbIM 00OpPYIOBAaHUEM, U3yU€HUE U OnucaHue (PU3NYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKHUX BEIIECTB, HaOMoneHUE (U3NYecKux (IUIaBICHHE BOCKA, TasHUE
JBJIa, paCTUPAHUE caxapa B CTyIKe, KUIICHUE U KOHJACHCAIIUS BOABI) U XUMHUUYECKUX (TOpEHHE
CBEUH, MPOKAJMBAHUE MEIHOM MPOBOJOKH, B3aMMOJCHUCTBHME MEJa C KUCJIOTOMN) SBJICHUU,
HAOJIIO/ICHNE W ONHMCAaHWe NMPU3HAKOB MPOTEKAHUS XUMHUYECKUX PeaKInuii (pa3sioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOpuaAoM Oapusi, paznoxkeHue rugapokcuaa meau (II)
IIpU HarpeBaHWU, B3aMMOJICHCTBHUE Xene3a ¢ pacTBopoM conu meau (1), uzydenne cnoco6oB
pasleNieHusl CMeceil: ¢ TOMOIIbI0 MarHuTta, (UIbTPOBAaHUE, BHIIAPUBAHUE, AUCTHILISALIUA,
xpomarorpadus, TMpOBEICHWE OYUCTKU IIOBAPEHHOW CONM, HAOJIONEHUEe W OINHUCAHHE
pE3YJIBTaTOB MPOBEAEHUS ONbITA, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHHUS! MAcChl, CO3JaHUE
MoJiesield MOJIEKYN (IIapOCTEP/KHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHUIeCKUX BelIeCTB

Bo3nyx — cMech ra3zoB. CocraB Bo3ayxa. Kucinopon — 3yeMeHT M MpPOCTOE BEILIECTBO.
Haxoxnenue xkuciopoga B Tpupone, (Qu3Myeckue M XUMHYECKHME CBOWCTBA (peakiuu
roperusi). Okcunbl. [Ipumenenue xkuciopoma. CrocoObl MOMy4YeHUS KHUCIOpOAa B
naboparopuu U MpoMbITIIeHHOCTH. KpyroBopoT kucnopoza B npupose. O30H — ajuioTporHas
MOIHU(UKAIISA KHCIOPOIA.

TermoBoit 3 dekT XUMHUECKOW peakluH, TEPMOXMMHUYECKHE YpaBHEHHUS, JK30- H
SHAOTEpPMUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE BO3[yXa, YCHIICHHE
NapHUKOBOTO A (PeKTa, pa3pylnieHue 030HOBOTO CJIOS.

Bomopon — asmemeHT M mpocTtoe BemecTBO. HaxoxkaeHuwe Bomopoma B IPHUPOJIE,
duznyueckne 1 XMMUYECKIe CBOMCTBA, MPUMEHEHHE, CTIOCOObI omyueHus. Kucnorsl u comnu.

Monsipabiii 00bEM ra30B. Pac4€Thl MO XUMUYECKUM YPaBHEHUSIM.

®dusnyeckne cBoOMCTBA BOAbL. Boma kak pactBopurens. PactBopsl. HacwlieHHbie u
HEHACBIIIEHHbIE PacTBOpBl. PacTBOopuMOCTH BemiecTB B Boje. MaccoBasi J0JIsI BEIIECTBA B
pactBope. XuMHUecKue cBoiicTBa Bojbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoTt Boabl B Mpupoe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukamus neopranmueckux coeaunenuid. Oxcuawl. Kiaccudukaius OKCHAOB:
coieoOpazytonue  (OCHOBHBbIE, KHUCIOTHbIe, am(pOTEpHbIE) U  HecoJieoOpasyrollne.
Homenkmarypa oxcuaoB. Pu3nueckue M XUMHYECKME CBOWCTBA OKCHIOB. llomydenue
OKCH/JIOB.

OcuoBanus. Knaccudukamuss ocHoBaHWM: MEIOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. @U3NYECKHE U XUMHUYECKHE CBOMCTBA OoCHOBaHU. I[losydenue
OCHOBAHUM.

Kucnorel. Knaccuduxanus kucinor. Homenknarypa kuciaor. @u3ndeckue U XUMUYECKUe
cBoiicTBa KucioT. Psa aktuBHOocTH MeTaiuioB H. H. beketosa. I[lomyuenue kucior.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMAYECKUe cBoWcTBa coneu. [lonyuenue
coJei.



I'eHeTHYeCKas CBsI3b MEXKY KJIIACCAMU HEOPraHUYECKUX COCTUHEHHUI.

Xumuueckuii IKCnepuUMeHm:

Ka4yeCTBEHHOE OMPEICIICHUE COJIePKAaHUS KUCIOPOia B BO3/lyXe, MOTyUYeHUe, COOUpaHue,
pacrio3HaBaHWE U U3YyUYCHHUE CBOMCTB KHUCJIOpPO/AA, HAOIIOACHUE B3aMMOJCIHCTBUSI BELIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS M MIPEKPaIEHUs TOpeHus (Moxapa), 03HaKOMJIEHHUE C
oOpa3liaMd OKCHUJIOB U OINUCAHUE UX CBOWCTB, MOJYYEHHE, COOMpaHUE, PACIIO3HABAHUE U
M3y4YeHHEe CBOMCTB BojopojAa (ropeHue), B3aumojeiictBue Bogopoaa ¢ okcupom meau (II)
(BO3MOXXKHO  HCIIOJIb30BAaHHWE  BHJIEOMAaTepUasioB), HaOIIONEHHE  O00pas3loB  BEIIECTB
KOJIMYeCTBOM | MOJIb, MCCJIEIOBAaHHE OCOOCHHOCTEH pACTBOPEHHUSI BEIIECTB C Pa3IUYHOMN
pPacTBOPUMOCTBIO, TPUTOTOBJICHUWE PACTBOPOB C  ONPEHACIIEHHOW MAacCOBOW  JOJIEU
PacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBHUE BOALI C MeTaulaMu (HaTpueM U KaJbIHEM)
(BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPHUAIOB), HCCJIEIOBaHHE OOpPa3I0OB HEOPraHUYECKUX
BEILIECTB Pa3IMYHBIX KJIACCOB, HAOMIOCHNE U3MEHEHUSI OKPAacCKU MHIUKATOPOB B PacTBOpax
KHCJIOT W IIenoued, uzydeHue BzaummojeictBusi okcuga meau (II) ¢ pactBopom cepHoit
KHCJIOTBI, KHUCJIOT C METaJUlaMH, pEaklMil HEWTpaM3aliu, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHCHUE OJHOIO MeTa/ula JpPYyrUM U3 pacTBOpa COIU, PELICHUE
AKCIIEPUMEHTAJIBHBIX 33714 M0 TeMe «BaxkHei1me Ki1acchl HEOPraHUYECKUX COCTMHEHUI.

Hepuonnyeckui 3axkoH U Ilepuoanyeckas cucremMa xumuyeckux diementos JI. U.
Menpeneena. Crpoenue aTOMOB. Xumnuyeckas CBA3b. OxkucaIuTeIbHO-
BOCCTAHOBHTE/IbHbIE PeAKINH

[lepBble MOMBITKM KiIacCU(PUKAIMK XUMUYECKUX d3JeMeHTOB. [loHsTHE O Tpymnmax
CXOJIHBIX JJICMEHTOB (IIEJIOYHBIC M IIEJIOYHO3EMEIbHbIE METaJUIbl, TaJOreHbl, WHEPTHHIC
rasbl). JIEMEHThI, KOTOpbIe 00pa3yroT aM(POTEpHBIC OKCUIBI U TUIPOKCHUIBI.

[lepuonnueckuit 3akoH. llepumommueckas cucrema xuMuyeckux odiemeHtoB I, .
MenneneeBa. KoportkonepuoaHass u ainuHHonepuogaHas (opmbl [lepuoandeckoil CHUCTEMBI
xumuueckux sneMeHTtoB . M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUN CMBICI
NOPSIAKOBOIO HOMEpa, HOMEPOB NIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. HWM3oronbl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMOB mepBbIX 20 XuMuyeckux »diaeMeHToB [lepuonnueckoit
cucteMmsl J[. 1. MenaeneeBa. XapakTepUCTUKA XUMUYECKOTO AJIEMEHTA MO €ro MOJI0KEHUIO B
[Tepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH U3MEHEHUS PaInyCca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJNINYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOIAM.

3nadenue [lepunonnueckoro 3akoHa u [lepruognyeckoil CUCTEMbI XUMUUYECKHUX DJIEMEHTOB
IUI pa3BUTHS HaykKu U npakTuku. [{. 1. MenaeneeB — y4€HbIi U TpakIaHUH.

XuMHUYecKass  CBA3b. KoBaneHntHas  (mosisipHasl W HENOJIApHAsl)  CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenb  okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipormeccsl
OKHUCJIEHUS U BOCCTAHOBJIEHU. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil IKCnEpUMEHm

M3y4YeHHE OOpa3lloB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJCHCTBHE THIPOKCHIA
LHMHKA C PACTBOPAMM KHCJIOT U LIEJI0UYEH, TPOBEICHUE ONBITOB, WLIKOCTPUPYIOIIUX IIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHN (TOPEHHE, PEAKIIUU PA3JIOKECHUS, COSTUHEHHS).

Mescnpeomemmuoie ceasu

Peanu3zanust MeXIpeaAMETHBIX CBSI3€H NPHU U3YUEHUU XUMUU B 8 KJIaCCE OCYIIECTBRISAETCS
yepe3 HCIOJMb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATHUH,
SIBJISIFOIIMXCS. CHCTEMHBIMM JJIS1 OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOr'0 LIUKIIA.

OOuue ecTecTBEHHO-HAYYHbIC TOHSTHSA: HAy4yHbId (DakT, rumore3a, TEOpPHUs, 3aKOH,
aHaiaM3, CHUHTE3, KiIacCU(pUKalWsi, TEPUOANYHOCTh, HAOTIONEHHWE,  DKCIEPUMEHT,
MOZEIUPOBAHNE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, W30TOIIbI,
PaANOAaKTUBHOCTh, MOJIEKYNa, JJIEKTPUUYECKUN 3apsij, BEIIECTBO, TENO, 00BEM, arperaTtHoe
COCTOSIHME BEILIECTBA, ra3, (U3NUYECKUE BEIUUYUHBI, CAMHUIBI U3MEPEHUS, KOCMOC, TIAHETHI,
3BE311b1, ComHILE.

buonorus: dorocuntes, npixanue, ouocdepa.

l'eorpadusi: armocdepa, runpocdepa, MHUHEpANbl, TOPHBIE TMOPOJbI, MOJE3HBIC
HCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHYECKasi peaKUMs

[Tepuonnueckunt 3axkoH. llepuommueckas cucrema xumMudeckux odiaemeHroB . .
Menneneera. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOMCTB XHUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJMsl, KaJdblUsI U UX COCAUHEHUNW B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B llepuonnueckor cucTeMe U CTpPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHIBl XUMHUYECKOW CBSA3U. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTb CBOWMCTB BEILIECTBA OT TUNA KPUCTAJUIMYECKOM PELIETKH M BUAA XUMHUYECKOU
CBA3HU.

Knaccuduxanus u HOMEHKIAaTypa HEOPraHMYECKUX BEIIECTB. XHMMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K PA3IMYHBIM KJIACCAaM HEOPTraHWYECKUX COCAUHECHUH, TEHETUYECKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccuduxanus XuMHUYeCKUX peakinil 10 pa3IMuHbIM MpU3HaKaM (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3 (eKkTy, M0 HU3MEHEHHUIO CTEeIleHEeU
OKHCJICHUS XUMUYECKUX DJIEMEHTOB, IO 0OpAaTUMOCTH, TIO YYaCTHUIO KaTajiu3aTopa). DK30- U
SHJIOTEPMUYECKHUE PEAKIIMU, TEPMOXUMHUYECKHUE YPABHECHMUSI.

[Tonsitue o ckopocTn XuMu4eckor peakiuu. [ToHsTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [loHsATHE O TOMOrE€HHBIX U TE€TEPOreHHbIX peakuusx. [loHsTue o
karanu3e. lloHsitTue o xumuueckoM paBHoBecuu. DakTophl, BIMSAIONIME HA CKOPOCTh
XUMHUYECKON PEAKIINU U TTOJIOKEHUE XUMHYECKOTO PABHOBECHS.

OKHUCIUTENIPHO-BOCCTAHOBUTEIIBHBIC PEAKIIMU, 3JEKTPOHHBIN OallaHC OKHUCIUTEIHLHO-
BOCCTAaHOBUTEIbHON peakiuu. COCTaBI€HUE YPABHEHUIN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCTIOIB30BAHUEM METO/IA 3JIEKTPOHHOI0 OanaHca.

Teopust 3EKTPOIUTUYECKON TUCCOIUALIMU. DICKTPOJIUTHI U HEINEKTPOIUThL. KaTnoHsl,
AHUOHBI. MexXaHu3M AUCCOLMAIMUA BEIIECTB C Pa3IMYHBIMU BUIAAMH XHMHUYECKOW CBSI3H.
Crenenn aucconuanuu. CUiabHbIC U C1a0bIe AJIEKTPOJIUTHI.

Peakiuu noHHOrO OOMEHa. YCIIOBUS MPOTEKAHMs peaKIil HOHHOTO OOMEHa, MOJHBIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBolicTBa KHUCIOT, OCHOBAaHUW U COJIEH B CBETE
NpeCTaBICHUN 00 AIIEKTPOIUTUYECKON auccouuanuu. KadecTBeHHBIE peaKIMM HAa HOHBI.
[ToHsATHE O TUAPOINU3E CONEH.

Xumuueckuil IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHUX BELIECTB —
METAJUIOB W HeMmeTauioB (rpadura W ainMasa), CJIOKHBIX BEIIECTB (XJIOpPHAA HaTpHs),
UCCJIEZIOBAHUE 3aBUCUMOCTH CKOPOCTM XUMHUYECKOW pEaKUUU OT BO3LACHCTBHS PA3IUYHBIX
(akTOpOB, HCCIEAOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA AU CCOIHAIIH
KHUCIIOT, IIeJIoued M cojied (BO3MOKHO HCIIOIb30BAHME BHUAEO MATEPHUAJIOB), MPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKK MPOTEKAHUS PEaKIMii HOHHOTO oOMeHa (0Opa3oBaHHe
ocajJka, BBIJEJICHUE Tra3a, 0Opa3oBaHHWE BOJbI), OMBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKuid (TOpEHUE, peaklMK Pa3IoOKEHUs, COCIUHEHNUS ),
pacrno3HaBaHUE HEOPTraHUYECKUX BELIECTB C IMOMOLIBIO KAYECTBEHHBIX PEAKUUMHA HA HOHBIL,
pEILICHUE PKCIIEPUMEHTAJIBHBIX 3a/a4.

HemeTtaJiibl M UX COeAMHEHM S

OO6miast xapaktepucTuka TamoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBIC
creneHn okucieHus. CtpoeHne W (U3HUECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XHUMHUYECKHE CBOWCTBA Ha MpUMEpEe XJopa (B3aUMOIEUCTBUE C METallylaMU, HEMETaJlIaMu,
mienoyamu).  XnopoBomopod. ConsiHag KUCIOTa, XUMHUYECKHUE CBOMCTBA, IOJY4YEHHE,
NpUMEHEHHEe. JlelcTBUE XJjopa W XJIOPOBOAOPOAA HA OpPraHW3M 4YesloBeKa. BaxHeimme
XJIOPHUJIBI U KX HAXOXKJIEHUE B IPUPOJIE.

OO6mrast xapakrtepuctuka 31eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pU3nYecKue CBOMCTBA MPOCTHIX BEHIECTB —
KHCIIOPO/ia M CePhl. AJINIOTPOTTHBIC MOAU(MUKAIINK KHCIOPOaa U Cepbl. XUMUYECKHUE CBOMCTBA
cepsl. CepoBomopos, cTpoeHue, GU3HUECKUE U XUMHUYECKHe CBOMCTBA. OKCHIBI CEephl Kak
MPEACTABUTENIU KUCIOTHBIX OKCUA0B. CepHas KUCIoTa, PU3nuecKue 1 XUMHUUECKUE CBOMCTBA
(oOumume Kak mTpeAcTaBUTEN Kiacca KHUCJIOT W creurduyeckue). XUMHUUYECKUE PEaKIUU,
JeXalue B OCHOBE MPOMBIIUICHHOTO CIOC00a MOMy4YeHUs cepHOM KUcioThl. [IpuMeHeHue
cepHoil kuciaotrbl. CollM CEpHOM KHUCIOTHl, KAUECTBEHHAs peakuus Ha CyIb(}ar-uoH.
Haxoxnenue cepel u €€ COEAMHEHHI B MPUPOAE. XHUMHUYECKOE 3arpsA3HCHUE OKPYKarouleu



Cpelbl COEIMHEHUAMH Ccepbl (KUCIOTHBIE IIOXKIHW, 3arpsA3HEHHE BO3AYyXa M BOIOEMOB),
croco0bl €ro NpegoTBPaICHUS.

OO6mast xapakrepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUSA. A30T, paclpoCTpaHEHUE B MpUpOIE, (PU3NYECKHE U
xuMuueckue cBoiictBa. KpyroBopor azora B mnpupome. AMMHak, ero (U3MYECKUE U
XUMHYECKHUE CBOWCTBA, MolydeHHWe W npumeHeHue. Comu aMMOHHMS, MX (PU3NYECKHUE H
XUMHYECKHUE CBOMCTBA, NpuMeHeHue. KauecTBeHHass peakuus Ha MOHbI aMMOHHMs. A30THas
KHCJIOTa, €€ MojlydeHue, (PU3MYeCKUe U XUMHUUYECKHE CBOMCTBA (0OIIME KaK MPEeACTaBUTEISI
KJlacca KHUCIIOT U crienuduueckue). Mcnonb30BaHre HUTPATOB U COJIEM aMMOHHUS B KaueCTBE
MUHEpaIbHBIX yAOOpeHHil. XUMUYECKOE 3arpsi3HEHHE OKPYKaIoIIed Cpelbl COeIUHEHUSIMU
azoTa (KUCJIOTHBIE JOXKIH, 3arps3HEHHE BO3JyXa, NOYBBI M BoAoEMOB). Docdop,
ayuorponHeie Moaudukanuu docdopa, duzmyeckue M XUMHUUYECcKHUe CcBoMcTBa. OKCHU
dochopa (V) u dochopnas kuciora, GU3NUYECKHE U XUMHYECKHE CBOICTBA, MOJIyUYECHUE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPAJIbHBIX YIOOPEHU.

O6mas xapakrepuctuka 3aeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUA. YTIIEpol, AJJIOTPONHbIE MOAU(PUKALIUU, PACTIPOCTPAHEHHUE
B npupone, ¢usmdyeckrue M XUMHYECKHE CBOMCTBa. Ancopbuus. KpyroBopoT ymiepona B
npupoae. Okcunbl yriaepoaa, ux Gpusnyeckre U XMMUYECKUE CBOICTBA, JCHCTBUE Ha KUBBIE
OpraHu3Mbl, MOJIy4YeHHEe U MPUMEHEHHUE. DKOJIOTHYECKHE MPOOIEeMbl, CBA3aHHBIE C OKCHUJIOM
yrnepoza (IV), runoresa mo6aisHOr0 MOTSIVICHHS KITMMaTa, TapHUKOBbII 3 deKT. YronbHast
KUACIoTa U €€ conu, ux (U3NUEeCKUe U XUMUYECKHE CBOWCTBA, MOJydYEeHHE M MPUMEHEHHE.
KavecTBenHnasi peakuusi Ha kapOoHaT-uoHbI. Mcnonb3oBanue Kap60HaTOB B OBITY, MEIUIIMHE,
POMBIIIJIEHHOCTH U CEJIbCKOM XO35HUCTBE.

[lepBoHayaabHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX YIepojaa
(MeTaH, 3TaH, JTWIEH, alleTWJIEH, JTAHOJ, IIUIEPHUH, YKCyCHas Kuciota). l[Ipupomanbie
UCTOYHHUKHU YITIEBOJOPONOB (Yroyib, MPUPOIHBIN Ta3, HE(PTH), MPOAYKTH HX MepepadOTKH
(Oen3uH), ux poiab B OBITY W NPOMBINIIEHHOCTH. [loHSATHE O OMONOTHYECKH BaXKHBIX
BEIIECTBAX: JKHpax, Oeikax, yrieBolax — M HMX pPOJIM B KU3HU 4YelloBeKa. MarepuaibHOe
€IMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usmyeckue M XUMUYECKHE CBONCTBa, MOJyYeHHE U TPUMEHEHHE.
Coenunenusi kpemuusi B mpupone. OO6mme mpencrasineHus o6 okcuae kpemuus (IV) wu
KpeMHueBOM kuciore. CHIMKAThl, WX UCHOJIb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH.
Baxxueiiiue cTpouTelbHbIE MaTepHalbl: KepaMHKa, CTEKIIO, IIEMEHT, OCTOH, >KelIe300€TOH.
[IpoGnembl 6Ge30macHOTO HCMONB30BAHUS CTPOUTEIBHBIX MaTepUaioB B TOBCEAHEBHOM
KU3HU.

Xumuueckuit IKCnepumeHm:

U3y4eHHne 00pa3I0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKINil Ha XJIOPUA-UOHBI U HAOIOACHUE MMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaroniue pU3NYecKre U XUMHUYECKIE CBOMCTBA TaJIOTEHOB U UX COCIUHEHUN (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAIOB), O3HAKOMJIEHHE C oOpasliaMu XJIOPUIOB (TaJOreHUJIOB),
O3HaKOMJIeHWE ¢ oOpa3mamMu ceppl M €€ COECOUHEHUSMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEepUaloB), HaOmIoIeHHe Ipolecca OOyIIMBaHUS caxapa IoJ JEeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOW KHUCIOTHI, H3YYCHHE XUMHUYECKHX CBOWMCTB pa30aBICHHON
CEepPHOIl KHUCIIOTHI, MPOBEACHHE KAYECTBEHHOM pEakIUu Ha cyiabpaT-uOH W HaOIIOnEeHue
npu3HaKa e€ MpPOTeKaHus, 03HaKOMIICHHE ¢ (PU3MYECKUMHU CBOMCTBAMHU a30Ta, Gocdopa u ux
COCTUHEHUH (BO3MOXKHO HCIIONIb30BAaHUE BHJIEOMATEPUAJIOB), O0pa3llaMM a30THBIX M
docopHbIX ymoOpeHHid, mHoOIydeHHE, cOOMpaHHEe, pPacClO3HABaHHE W H3YUYCHHE CBOMCTB
aMMUaka, MPOBEICHUE KAaueCTBEHHBIX PEAKIIMN Ha MOH aMMOHHMS B PocdaT-uoH U u3ydeHue
MPU3HAKOB MX NPOTEKAaHMS, B3aMMOJCHCTBHE KOHUECHTPUPOBAHHOW Aa30THOW KHUCIIOTBHI C
MeZIbI0 (BO3MOXKHO HCITOJIb30BAaHUE BHUIEOMATEPUATIOB), H3yUYEHUE MOJIETEH KPUCTAUTMYECKUX
pemérok amMasza, rpadura, ¢yuIepeHa, O3HAKOMJIEHHE C TMPOIECCOM  anacopOoIuu
PAcCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOrasa, MOJy4YeHUE,
coOupaHue, paclo3HaBaHME€ W UW3YYEHHE CBOWCTB YIIEKHUCIOrO Ta3a, NpPOBEIEHUE
KaYECTBEHHBIX pEaklMii Ha KapOOHAT M CHUJMKAT-UOHBI M HW3Y4YEHHUE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHWE C MPOAYKIMEW CUIMKATHOM MPOMBIIUICHHOCTH, PEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 10 TeMe «BaxkHelue HeMeTaibl U UX COTUHEHUS».

MeTanbl ¥ UX COeIMHEHUS



OO6masi xapakTepUCTUKAa XUMHUYECKHUX OJJIEMEHTOB — METaJUIOB HAa OCHOBAaHUU UX
nonoxxkeHust B llepuommnueckon cucreme xumuueckux sviemeHtoB JI. M. Menneneesa u
cTpoeHust aroMoB. CTpoeHune MeTaioB. MeTraunueckass CBSI3b M METalInyecKas
KpUCTAJUINYECKAsl PEIIETKA. DIEKTPOXUMUUYECKUN s HANPSOKEHUW MeTaiioB. Dusnyeckue
U XUMHUYECKHE CBOMCTBa MeTajuioB. OOume cnocoObl nomydeHus MmetaiioB. [loHstue o
KOPpPO3UHM METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIUTHl UX OT KOoppo3uu. CruiaBel (CTallb, YyT'yH,
TIOpaTlOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[Ilesounbie MeTaIUIbL: NONOKEHUE B [leproguyeckoil cucTeMe XUMMUYECKUX AJIIEMEHTOB
J. W. MeHnpgeneesa, CTpoeHME HMX aTOMOB, HaxoxaeHue B npupone. dusmueckue u
XUMUYECKHe CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIBl UM TUIPOKCUILI HATPUS U
kanus. [[puymMeHeHne meaouHbIX METAIIIOB U UX COCTMHEHUM.

[IlesioyHO3EMENBHBIE METAJIbl MAarHuid M KajJblUi: IojoxkeHue B llepuonnueckoi
cucteMe XxuMudeckux siuemeHTtoB J[. M. MenaeneeBa, CTpOEHUE UX aTOMOB, HAaXO0XJIECHUE B
npupoge. Pu3nueckue 1 XMMUYECKUE CBOMCTBA MAarHus M Kajbliusa. BaxxHeumue coenHEeHUs
KaJIbIUsl (OKCHUJI, TUIPOKCUI, coiin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Anromunuii: nonoxenue B llepuonuueckoi cucteMe Xxumuueckux snemeHtoB J[. .
MenpeneeBa, CTpOCHME aToMa, HaxoXJeHue B npupone. Dusznueckue M XUMHUYECKUE
CBOMCTBa amfOMUHUSA. AMGOTEPHBIE CBOMCTBA OKCHJIA Y TUJIPOKCHIA AJTFOMUHHUSI.

Kenezo: mnonoxenue B llepuopmueckoid cucteMe XuUMHUYECKHX dneMeHToB [[. .
MenpeneeBa, CTpOCHME aToMa, HaXoXJeHue B mpupone. Ddusznueckue U XUMHUYECKUE
cBorcTBa kenesza. Oxcunbl, rugpokcuabl U comu sxkene3a (II) m xenesa (III), ux cocras,
CBOMCTBA U MOJIYYCHHE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE C O00pa3llaMH METaJJIOB W CIUIABOB, MX (PU3MUECKUMH CBONCTBAMH,
U3y4YCHUE PE3YJAbTATOB KOPPO3UU METAJUIOB (BO3MOKHO HCIIOJb30BAaHUE BHJICOMATEPHUATIOB),
OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHJA Kajdbllud W HaTpus ¢ BOAOW (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHUAIIOB), HUCCIEAOBAHUE CBOWMCTB JKECTKOW BOIBI, Ipolecca
TOpPEHHUs JKelie3a B KUCIOpoAe (BO3MOXKHO HCIOJb30BaHUE BHIEOMATEPUAJIOB), IMPU3HAKOB
IIPOTEKAHUS KAYECTBEHHBIX PEAKLIMN HAa MOHBI: MAarHMs, KaJIbIUsl, aJIIOMAHUSA, [IUHKA, JKeJe3a
(IT) u xene3a (III), meau (II), HaOMIOMEHNE W OMUCAHUE MPOIECCOB OKpAIIMBAaHUS TIJIAMECHH
MOHAMU HaTpusl, Kajuusg MW Kajapluud (BO3MOXHO HCIIOJIB30BAHUE BUIECOMATEPHUAIIOB),
UccieIoBaHNuEe aM(POTEPHBIX CBOMCTB IMAPOKCUIA aIFOMUHMS U TUIPOKCHUIA IIMHKA, PEIICHHUE
AKCIEPUMEHTAJIBHBIX 3a7a4 110 TeMe « BaxHenmme MeTaliibl ¥ UX COSAUHEHUSD).

XuMHA U OKPYKAIIAS cpeaa

BemecTBa n Marepualibl B TOBCEHEBHOW XKU3HH YeJIOBEKA. be3ormacHoe ncnoiib30BaHue
BEIIECTB M XUMHUYECKMX peakuuii B ObiTy. [lepBas momoins Mpu XUMHYECKHUX OXKOTrax U
OTPABJICHHUSIX.

XHWMHYECKOE  3arpsA3HEHUE  OKpyXKawoumenh cpeapl  (IpeneiibHas — JOMycTHUMAas
KOHIIEHTpaIus BemiecTs, nanee — [1/1K). Pons xumuu B perneHnn 3K0JIOrHIeCKUX MpooieMm.

Xumuueckuii IKCnepuUMeHm:

M3y4EeHHE 00pa3I[0B MaTepuajoB (CTEKIIO, CTNIaBbl METAJUIOB, MOJIMMEPHBIC MaTEPHAIIbI ).

Mescnpeomemmuoie ceasu

Peanu3zanust MeXIpeAMETHBIX CBSI3€ IPU U3YYEHUU XUMUH B 9 Kilacce OCYIIECTBIAECTCS
yepe3 HCIOJMb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATHUH,
SIBJISIFOIIMXCS] CHCTEMHBIMU JJISI OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 1IUKIIA.

OOmue ecTeCTBEHHO-HAyYHbIC TOHSATHA: HAy4HBIH (DakT, THUMOTe3a, 3aKOH, TEOpus,
aHanM3, CHUHTE3, KiacCU(pUKAlWA, TEPUOAMYHOCTh, HAOTIONEHHWE,  HDKCIEPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHHE, MOJeb, SBICHUE, TMAPHUKOBBIA JP(HEKT, TEXHOIOTHS,
MAaTepUAJIBL.

®usuka: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHWJ, HN30TOIIbI,
PaIHOAaKTUBHOCTb, MOJICKYJa, OJJIEKTPUYECKUN 3apsi, IPOBOIAHUKH, MOJYIPOBOAHUKH,
JTUAJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pPacCTBOPUMOCTh, KPUCTAJUIMYECKass pEIIETKa, CIUIaBbl, (PU3MUYECKHUE BEIMYUHBI,
€IVHHULIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE€3/b1, CONHILIE.

buonorusi: porocunres, npixanuwe, 6mocdepa, 3KocucTeEMa, MUHEPAIbHBIE YIOOpPEHUS,
MHKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIE BEIECTBA.

l'eorpadusi: armocdepa, ruapocdepa, MuUHEpalbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOITAEMBIE, TOIUIMBO, BOJHBIE pecypchl.



IVIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3VYJIBTATBI

JIMYHOCTHBIE PE3yAbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIEro oOpa3oBaHUs
JOCTUTAIOTCST B XOA€ OOy4YeHusT XUMHU B €IMHCTBE Y4eOHOW U BOCHUTATEIHLHOMU
NEATEIbHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMU POCCHUHCKUMU COLIMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU I[IEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpPaBWIAMU U HOPMaMU
MOBEICHUSI M CIIOCOOCTBYIOT IMpoOllecCaM CaMOINO3HAHUsS, CaMOPAa3BUTUS U COLIMAIU3ALUU
00y4aronuxcs.

JIMYHOCTHBIE PE3YAbTAThl OTPAXAIOT TOTOBHOCTh OOYYAalOUIUMXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUNA U PACIIMPEHUE OTbITA CSITEIHLHOCTH Ha €€
OCHOBE, B TOM YHMCJIE€ B YACTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACJIEJUIO0, TMOHMMAHUS 3HAYEHUS XUMUYECKOW HAyKH B KM3HM COBPEMEHHOTO
oO11ecTBa, COCOOHOCTH BIAJETh JOCTOBEPHON MHpOpMaLUel 0 MEePeIOBbIX TOCTUKEHUSIX U
OTKPBITUSIX MUPOBOM M OTE€UECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOTr0 BOCITUTAHMS:

IPEICTABICHUSI O COITMAJBHBIX HOpPMaxX M MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHHMKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE€3HOM, Yy4eOHO-
UCCIIEI0BATENILCKOM, TBOPYECKOM M IPYIMX BHMAAaX JCATENbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOM COBMECTHOM JESATEIHHOCTH IMPH BBIMOJIHEHUH Y4E€OHBIX, MO3HABATEIBHBIX
3a/1a4, BBITIOJIHCHUU XUMUUYECKHUX OKCIEPUMEHTOB, CO3JlaHUM Y4YEOHBIX IIPOEKTOB,
CTpEMJICHHS K B3aMMOIOHMMAHHUIO W B3aUMOIIOMOIIM B TIpollecce 3ToM ydeOHOU
NEATEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IOBEJECHHE W MOCTYIKM CBOMX TOBAapHUILEH C
NO3WLIMHA HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HIEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJACTABICHUS O BEUIECTBE H XHUMHUYECKOM  peakuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY JIS
NOHMMAHHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpPA, MPEICTaBIeHUsT 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUA NPUPOABI, B3aHMMOCBA3SIX YEJIOBEKA C NPHUPOAHOU Cperou, O
pOJIM XMMHUHU B IO3HAHHUH 3THX 3aKOHOMEPHOCTE;

N03HABATEJIbHbIE MOTHUBBI, HAIPABICHHBIE HAa MOJIYYEHHE HOBBIX 3HAHUI MO XUMUH,
HEoOXoUMBbIE ISl OOBSACHEHMs] HAONIOJAEMBIX TMPOIECCOB M SBJICHUM, MMO3HABATEIHHOM,
MH(POPMAIIMOHHON W YUTATENbCKOM KYIBTYpbl, B TOM YHCJIE HABBIKOB CaMOCTOATEIbHOMN
paboThl C y4yeOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPaTypo, JOCTYMHBIMH TEXHHUYECKUMU
cpencTBaMu MH()OPMAITMOHHBIX TEXHOJIOTHI;

MHTEepeC K OOyYEHHUIO U MO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0OOpa30BaHUIO, MPOEKTHOW U HCCIENOBATEIbCKON JESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPABICHHOCTH M YPOBHSI OOYUYEHUS B JaTbHEHIIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTU MKU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 37I0POBBIM 00pa3 >KW3HH, OCO3HAHWE TOCICJACTBUNA U HEMPUATHE BPEIHBIX
MPUBBIUCK (YIOTPEOJICHUS aJIKOTOJISI, HAPKOTUKOB, KypEHUs), HEOOXOJUMOCTH COOIIOECHUS
mpaBmwI 0€30MAaCHOCTH MPU OOpAIICHHH ¢ XUMHUUYECKUMHU BEIIECTBAMHU B OBITY M peabHOM
KU3HU;

5) TpynoBOro BoCIMTAHUS:

WHTEPEC K MPAKTHUECKOMY M3yUCHHUIO TPo(eccuii u Tpyaa pa3audHOro pojia, YBaKCHHUE
K TpyAy WM pe3yiabraraM TPYAOBOW NESITEIbHOCTH, B TOM YHCIIE HAa OCHOBE IMPUMEHEHUS
MpEAMETHBIX 3HAHMI 10 XUMHUM, OCO3HAHHBIA BBHIOOP WHIMBUIAYAIBHOU TPACKTOPUU
MPOJOJKEHUSI 00pa30BaHUs C YUYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XHUMMHH,
0OI1IECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN, yCIemHON nMpodecCuOHaIbHON eI TENbHOCTH
U Pa3BUTUS HEOOXOJUWMBIX YMEHHUW, TOTOBHOCTh aJalTHPOBATHCS B MpOodeCcCHOHATBHOMN

cpene;



6) 3KOJIOrHYeCKOro BOCIIUTAHMSA

AKOJIOTMYECKH 11€JIECOO0Pa3HOE OTHOIIEHUE K MPUPOJIE KAK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBaHUS, MOHUMAaHUE [IEHHOCTH 3I0POBOTO U Oe30MmacHoro odopasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HMYECKOMY U TICUXUYECKOMY
3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIOCHUS MPaBUJI 0€30MacHOTO MOBEACHUS MPU paboTe C
BEILIECTBAMHU, a TAKXKE B CUTYyaIUSIX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIONIEH;

CIIOCOOHOCTH TPHUMEHSTH 3HAHUSA, MOJyYaeMbIe MPU WU3YYCHUH XUMUU, JJIA PEIICHUSI
3a7a4, CBS3aHHBIX C OKpYXKalolled MPUPOAHOM CPEAOM, I MOBBILICHUS YpPOBHSA
AKOJIOTMYECKON KYJIBTYphI, OCO3HAHHS TTI00AIBHOTO XapakTepa SKOJIOTHYECKUX MpoOjIeM U
MyTeHd WX PEIICHHs] TOCPEICTBOM METOA0B XHUMUM, SKOJIOTHYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATLCS UM B MTO3HABATEIHLHOM, KOMMYHUKATUBHON U COIMANILHON MPaKTHUKE.

METAIIPEJMETHBIE PE3YJBTATBI

B cocraBe MeTampenMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE i1 (HOPMUPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC TTOHATHUS (3aKOH, TEOPHsl, TPUHIIUII, TUTIOTE3a, (aKT, CUCTEMA,
MPOIIECC, DKCIEPUMEHT U JPYyroe.), KOTOpPhI€ HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeAMeTax W TMO3BOJSIOT HAa OCHOBE 3HAHUU M3 ATHX MPEIAMETOB (HOPMHUPOBATH
IpeICTaBICHUE O IEJIOCTHOM HAyYHOW KapTHHE MUPA, U YHUBEPCATbHbBIE YUCOHBIC ACHCTBUS
(mo3HaBaTeNbHbIC, KOMMYHUKATUBHBIC,  PETYISTUBHBIE),  KOTOpble  OOECIIEYUBAIOT
dbopMHUpoOBaHUE TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U  OCYIIECTBICHUIO
y4eOHOU JIeATeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckue AeiiCTBUA:

YMEHHUS HCIMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XHMHWYECKHX TIOHATHH (BBIICIATH WX XapaKTepHbIC NPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU T[IOHSATHSMH), HCIONB30BaTh TOHATHUS IS
OOBSICHEHUsI OTHEIbHBIX (PAKTOB W SBJICHUW, BBHIOMPATh OCHOBAHUS M KPHUTCPUU IS
KJIacCU(PUKAIIMN XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIMi, YCTaHABIMBATh MIPUIUHHO-
CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMH HW3YYCHHUS, CTPOUTH JIOTHYECKHE PaCCYyKICHHUS
(MHAYKTUBHBIC, IEyKTUBHBIC, 110 AaHAJIOTHH ), /IeJIaTh BHIBOJIBI U 3aKIIOYCHUS;

yMEHHE MPUMEHSTH B MPOIIECCE MO3HAHUS TMOHATHS (MPEIMETHBIC U METANpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIHU, UCIOIb3yeMbIE B XMMHUH, MPEOOPa30BLIBATH IIUPOKO
NpUMEHSEMbIE B XUMHUU MOJEIbHBIC TIPEACTABICHUS — XWMHYECKMH 3HaK (CHMBOJI
JJIEMCHTA), XUMHYECKasi (QOpMyla M ypaBHEHHEC XMUMUYCCKOH PEaKUUH — IPH PCIICHUH
y4eOHO-TI0O3HABATEIBHBIX 3a/1a4, ¢ YYETOM 3THX MOJCIBbHBIX IPEACTABICHUN BBIABISATH U
XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U
XUMHUYECKUX PEaKIUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, PUYMHHO-CIICICTBECHHBIC CBS3U
U TIPOTUBOPEYHS B M3yUaeMbIX MTPOIECCAX U SBICHUSX.

Ba3oBble uccienoBare/ibCKue AeCTBHA .

YMEHHE HCIOJIb30BaTh MOCTABICHHBIC BOMPOCH! B KAYeCTBE MHCTPYMEHTA IO3HAHUS, a
TaKkkK€ B KAdeCTBE OCHOBBHI IS (POPMHPOBAHUS THUIIOTE3BI IO IPOBEPKE IPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHUM;

MPUOOPETEHHE ONbITA MO IUIAHUPOBAHUIO, OPTAHU3AIMKM WU IIPOBEICHUIO YUCHHYECKHUX
AKCIIEPUMEHTOB, YMECHHE HAOJIFOATh 32 XOJIOM ITPOIIECCa, CaMOCTOSATEIIBHO MPOTHO3UPOBATH
ero pesynbrar, (GopmMyaupoBaTh 000OIIEHHWS W BHIBOABI IO PE3YyJIbTaTaM IMPOBEIEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPoJIeTaHHOK padoTe.

Pabora ¢ undgopmanuei:

YMEHHE BBIOMpaTh, aHAJIM3UPOBATh M HHTEPIPETHPOBATH HWH(YOPMAIHMIO pPA3TUIHBIX
BHJIOB U (hOpM TIPEACTABICHUS, TOJydaeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAYyYHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOTO COJIep)KaHMs, CIpaBOYHBIE IocoOus, pecypchl HWHTepHeTa),
KPUTHYECKH OIICHUBATh IPOTHBOPESUMBYIO U HEJJOCTOBEPHYIO HH(DOPMAIIHIO;

YMEHHE MPUMEHSTH Pa3TMIHBIC METOJIBI U 3aIIPOCHI PH TIOMCKE U 0TOOpe MHMOPMAIIUH
1 COOTBETCTBYIOIIUX JIAHHBIX, HCOOXOMMMBIX JIJIS BBIITOTHCHUS YYeOHBIX M ITO3HABATCIBHBIX
3a7a4  ONpeAeiAEHHOr0 TWIMa, TMNPUOOpPETeHHWE OmbiTa B  O0JACTU  HCMOJb30BAHMS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH, OBJAJeHHE KYJIBTypOH aKTHBHOIO
HCIIONB30BaHMS PA3JIMUHBIX IMOMCKOBBIX CHCTEM, CAaMOCTOSTEIIBHO BHIOMpPATh ONTHMAJIBHYIO



dopMy npenctaBieHuss UHGOPMALMK U WIUTIOCTPUPOBATH PELIAEMbIE 3aJa4l HECIOKHBIMU
cXeMaMu, JuarpaMMaMi, ApyruMu (popmamu rpaduki ¥ 1X KOMOMHALUSAMH;
YMEHHUE HUCIOJb30BaTh M AHAJIM3UPOBATh B Ipollecce y4eOHON M HMCCIeN0BaTeIbCKON
NESATENbHOCTH HMH(POPMALMI0O O BIMSHUU MPOMBIIUIEHHOCTH, CEJIbCKOIO XO35HCTBA U
TpaHCHOPTa Ha COCTOSTHUE OKPYKArOLIel MPUPOTHOMN Cpebl.
KoMMyHHMKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:
YMEHHUS 3a/JaBaTh BONPOCHI (B XOA€ Juajiora W (WId) JMCKYCCHUHU) MO CYIIECTBY
o0CyXKJ1aeMOil TeMbl, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEUIOKEHHOM 3a1a4U;
YMEHHS TPEACTABIATh IOJYyYECHHBIE pEe3yJbTaTbl MO3HABATEIbHOM NESITEIbHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTb IMPE3CHTAIMI0 pPEe3yIbTaTOB BBIMOJIHEHUS
XUMHUYECKOTO JKCIEpPUMEHTa (J1abopaTopHOro  OmbITa, JiaboparopHol  pabOThI  TIO
MCCJIeI0BAaHUIO CBOWCTB BEIIECTB, YYEOHOIO MPOEKTA);
YMEHHS y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIHLHONU U
UCCIIEIOBATENbCKOM IESITeIbHOCTU MPHU PEIIEHWH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE ydéTa
OOILIMX MHTEPECOB M COINIACOBAaHMS MO3ULIMK (0OCYXJIeHUsl, OOMEH MHEHHUSMHU, «MO3TOBBIC
IITYPMbI», KOOPAMHAIMS COBMECTHBIX JEHCTBUM, OMNpEAEICHUEe KPUTEPUEB IO OILICHKE
KauecTBa BBIMOJIHEHHOW pabOThI U JIPYTHE).
PeryasiTuBHble YHUBepCaJbHbIe y4eOHbIe 1eiiCTBUS:
YMEHHE  CaMOCTOATENbHO  ONpENEesATh  LEeNU  JEATEeIbHOCTH,  IUIAaHHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATH W MpPU  HEOOXOAMMOCTH  KOPPEKTHPOBaTh  CBOIO
NeSTENbHOCTh, BbIOMpaTh HauOosiee 5>¢G(EKTUBHBIE CHOCOOBI pEIICeHHs Y4EeOHBIX U
MO3HABATEJIbHBIX 3a/1a4, CAMOCTOATEILHO COCTABIISTh UM KOPPEKTHPOBAThH MPEAJIOKEHHBIN
aJIrOpUTM ACHCTBUUN TNMpU BBIMOJIHEHUHM 3aJaHUM ¢ y4ETOM TMOJIy4YeHHUs HOBBIX 3HAHHMU 00
U3ydaeMblX OOBEKTaX — BEIECTBaX M pPEaKIHUAX, OLIEHUBATb COOTBETCTBUE MOTYUYEHHOIO
pe3yabprara 3asiBICHHOW IIEJIM, YMEHHE WCIOIb30BaTh W aAHAJU3UPOBATh KOHTEKCTHI,
npejjaraeMble B yCIOBUU 3a/IaHUM.
HNPEAMETHBIE PE3VYJIBTATbI
B cocrtaBe mpenMeTHBIX pPE3yAbTAaTOB IO OCBOCHHUIO O0S3aTEIBLHOTO COIEpKaHUS,
YCTAaHOBJIEHHOTO JaHHOW (QenepaibHOl pabouell MporpamMMmoi, BBIIESIOT: OCBOCHHbBIE
oOy4alolMMUCS Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JEUCTBUH, crnenupuuecKkue s
npeaMeTHON obmactu «XuMUs», BUABL AEATEIBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHUS, €O
UHTEpIIpeTallii, NpeoOpa3oBaHUI0O W TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYaIUAX.
K xoniy oOydenus B 8 kiacce mpenMeTHbIE pe3ylbTaThl Ha 6230BOM YPOBHE JTOJKHBI
OoTpaXkaTb CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHMIA:
® PACKpPBIBATh CMBICT OCHOBHBIX XHUMHMUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XUMUUYECKUN
DIIEMEHT, TPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJHOpPOAHAS H
HEOJHOPO/IHAsI), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJEKYIsIpHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas J0JII XUMHUYECKOTO
ANIEMEHTa B COEIMHEHUH, MOJSIPHBI OO0BEM, OKCHA, KHCIOTa, OCHOBaHHE, COJIb,
AJIEKTPOOTPULIATENIBHOCTh, ~ CTENEHb  OKHUCIEHUS,  XUMHYECKas  peakius,
KJIacCCU(pUKAIMS peaKklUuid: peakuu COEAMHEHUs, PEaKIHHU Pa3lIoKeHUs, peakiuu
3aMEILICHUs, peakUuu OOMEHa, 3K30- U DHJIOTEPMHUYECKHE pPEaKIUH, TEIUIOBOI
abdexT peakiuu, AIpo aroMa, SJICKTPOHHBINM CJIOW aroMa, aTOMHas OpOUTab,
paauyc aroma, XHUMHYECKas CBf3b, MOJSPHAS M HEMNOJSpHAs KOBAJEHTHAs CBA3b,
WOHHas CBS3b, MOH, KaTHOH, aHUOH, pacTBOP, MaccoBasi J0Js BelecTBa (IIPOLIEHTHAs
KOHIIEHTpALIKsl) B paCTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATHA W NPUMEHSTHh 3TH
MOHATHS IIPU ONIMCAHUU BELIECTB U UX MPEBPALLECHUN;

®JICTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJI COCTaBiIeHHs (OpPMyNT BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKLINM;

® OIPEACNIATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OHMHAPHBIX COEIMHEHUSX, CTEIEHb
OKHUCJICHHSI JJIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAJIEKHOCTh BELIECTB K
ONpeIeIEHHOMY KJIAacCy COCIMHEHUN 1o ¢opMmyliaM, BHUJ XUMHYECKON CBSI3U
(KOBaJIEHTHAsl U MOHHAsI) B HEOPTaHUUYECKUX COECIUHEHUSX;



epackpbiBarb cmbich Ilepuomnueckoro 3akona [[. M. MenneneeBa: 1€EMOHCTPpUPOBATH
MOHUMaHUE MEePUOIUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB OT MX
nonoxkeHus: B llepuonnueckoil cucteme, 3aKOHOB COXPAaHEHHSI MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUs], 3aKOHa ABOrajpo;

®OMUCHIBaTh M XapaKTepu3oBaTh TaOAMuHyro Qopmy Ilepuoanueckoil cucTeMbl
XUMHYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «laBHas noAarpynna (A-rpynmna)» u
«moboynass noxarpynna (b-rpynmna)», manble W OoibUIME NEPUOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMetoTcs B Tabnuie «llepuoanyeckas cuctemMma XUMUYECKUX
aneMeHToB [[. 1. Menaeneesa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3aps] sApa, oOLIee YHUCIO AIIEKTPOHOB H
pacnpeneraeHre uX Mo 3JI€KTPOHHBIM CIOSIM);

e KaccU(ULIUPOBATh XUMUYECKHUE FIEMEHThI, HEOPIrAaHUUECKUE BEIECTBA, XUMUYECKHE
peakuuu (0 YUCIY M COCTaBY YYaCTBYIOLIMX B PEAKLHUU BEUIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHbBIX
KJIACCOB, TOATBEP)KJas OINUCAaHUE MpUMEpaMU  MOJICKYISPHBIX  YpPaBHEHHUM
COOTBETCTBYIOUIMX XUMUYECKUX PEaKIINii;

® IPOrHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUUYECKHUX MTPEBPAIICHHUI B pa3INYHbIX YCIOBUSIX;

® BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIlIECTB, MACCOBYIO
JIOJTI0 XUMHUUYECKOTO 3JIeMEHTA 10 PopMysie COSIUHEHHU S, MACCOBYIO JIOJNIO BEIIECTBA
B PAcTBOpPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEAKIINH;

® IPUMEHSITh OCHOBHBIC ONEpPAllMd MBICIIUTENIbHON NESITeIbHOCTH — aHAJU3 U CUHTE3,
cpaBHeHHE, 000011IeHHEe, CUCTEMATH3AINIO, KIaCCU(UKALINIO, BHIABICHUE PUIMHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEHHsS] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIHM,
€CTECTBEHHO-HAYYHbIE€ = METO[bl  TO3HaHUS  —  HAOJIONEHHWE,  HU3MEpEHue,
MOJIEJINPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN);

eciieIOBaTh IpaBWjaM TOJb30BAHUA XUMHUYECKOM TMOCYyIOoH U J1abOpaTOPHBIM
000OpyIOBaHUEM, a TaKXKe MpaBUJIaM OOpaIlleHHs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKIMSIMU TI0  BBITIOJIHEHUIO JIAOOPAaTOPHBIX XUMHUYECKUX OIBITOB IO
NOJyYEHUIO U COOMpPaHUIO Ta3000pa3HbIX BeEIIeCTB (BOIOpOAA W KHCIOPOAA),
IPUTOTOBJICHUIO PAacTBOPOB C OMNPENEIEHHOW MacCOBOM J0JIed pacTBOPEHHOTO
BEILECTBA, IUJJAHUPOBATh MW  MPOBOAWTh XMMHYECKHE OKCIEPUMEHTHI IO
pPAacCIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIbIO MHAMKATOPOB (JIaKMYC,
dbeHondTanenH, METHIIOPaHX U APYTHE).

K xoniy oOydenus B 9 kiaacce mpeIMeTHbBIE pe3ylbTaThl Ha 6a30BOM YPOBHE JTOJKHBI

OoTpaXkaTb CPOPMUPOBAHHOCTH y OOYUYAIOIIUXCS YMEHHI:

® DaCKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHUX IMOHSATHI: XMMUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BaJICHTHOCTb, IEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XMMUYECKasl peaKius,
XUMHYECKasl CBs3b, TEIUIOBOM A (EeKT peakiuu, Moib, MOJSIPHBIA 00BEM, pacTBop,
AJIEKTPOJIUTBI,  HEAJIEKTPOJIUTBI, BJIEKTPOJIUTUYECKAs JHCCOLUMALUSA, PEaKIHU
MOHHOTO OOMEHa, KaTaJlu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble WU
HeoOpaTUMbIe pEaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTEINb,
BOCCTAaHOBUTENIb, OKHCJICHHE U BOCCTAaHOBJIECHME, aJUIOTPONHs, aM(OTEpHOCTb,
XUMUYECKasi CBA3b (KOBAJEHTHAasl, HOHHAs, MeETaJJIMYecKas), KpUCTaJUIMYecKas
peméTKka, KOppo3usi METAIUIOB, CILJIABbI, CKOPOCTh XUMHUYECKON PEaKIMH, IPEIETBHO
nonyctuMas konrenrpanus [1JIK BemecTna;

® WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHSITUHA W MPUMEHATH 3THU
MOHSATHS MPU ONMCAHUU BEILIECTB U UX MPEBpAIICHUN;

®JICTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJI COCTaBiIeHHs (OpPMyNT BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKLINM;

®OIpEACNATh BAJEHTHOCTh W CTENEHb OKUCJIEHUS XUMHUYECKHX DJJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, NMPUHAJJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIACCY COEQUHEHUH 1Mo (opMysaM, BUJ XUMUYECKOUN CBSI3U (KOBAJEHTHAas, HOHHAs,
MeTaJUIMYecKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3aps] HOHAa 10 XUMHUYECKOU



dopMyne, XxapakTep cpelibl B BOAHBIX paCTBOPAX HEOPraHUYECKUX COECAUHEHUH, TUI
KPUCTAJZINYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

epackpbiBarh cMmbIci Ilepuognueckoro 3akona [[. 1I. MenneneeBa U 1eMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMKUCHIBATh U XapaKTepHu30BaTh Ta0OIMUHYI0 popMy [lepuoguueckoit
CUCTEMbl XUMHUYECKUX DIIEMEHTOB: pa3iinuaTh MOHATUS «IJIaBHas noarpynmna (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manble u OoJblIMe NEPUOBI,
COOTHOCUTh OOO3HAYEHUs, KOTOpbIE MMEIOTCS B NEPHOAMYECKOM Tabnuie, C
YHUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB
W 3apsja sapa, olllee YHUCIO SJIEKTPOHOB M PACHPEACICHHE UX IO 3JIEKTPOHHBIM
CJI05IM), OOBSICHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB U UX
COCIMHEHUH B Mpejenax MajbiX MEPUOAOB U MIABHBIX HMOATPYII ¢ YUETOM CTPOCHUS
UX aTOMOB;

e KJacCU(ULIUPOBATh XUMUYECKHUE IEMEHTBI, HEOPraHMYECKUE BEIIECTBA, XUMUYECKHUE
peakuuu (IO YUCIYy M COCTaBY YYacTBYIOIIMX B PEaKLUU BEUIECTB, MO TEIJIOBOMY
s dexTy, Mo N3MEHEHHUIO CTENEHEN OKUCICHHSI XUMUUYECKUX AIIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATh) OOIIME M CcHEelU(PUYECKHEe XUMUYECKHE CBOMCTBa
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPK/asi ONMMCAHUE MPUMEPAMH MOJIEKYISIPHBIX
Y MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN;

© COCTaBJISITh YPABHEHUS JJIEKTPOJIUTUUECKOM JTUCCOUMALIMU KUCIIOT, IIEJIOYEN U COJIEH,
NOJHBIE M COKpAIEHHBIE YPaBHEHHUS pEaKIUHd HOHHOTO OOMEHa, ypaBHEHHS
peakiuii, TOATBEPKAAIONIMX CYIIECTBOBAHME TE€HETUYECKOM CBSI3M  MEXIY
BEIIECTBAMU PA3TMYHBIX KJIACCOB;

® PACKPBIBATh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTAaBIJICHHSI DJIEKTPOHHOTO 0ajlaHCa ATUX PEaKIIUii;

® IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT MX CTPOCHHS, BO3MOXHOCTHU
MPOTEKaHUSI XUMHUUECKUX TTPEBPAICHUN B PA3TUYHBIX YCIOBUSX;

® BEIYHCIISITh OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIeMEHTA 10 PopMysie COeAMHEHHS, MACCOBYIO JIOJIIO0 BEIIECTBA
B PacTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKIINU;

ecoONIONaTh TMpaBWja TMOJIb30BAHMS XUMUYECKOM TIOCYIOM U J1abOopaTOPHBIM
o0OpyIOBaHUEM, a TaKXe IMpaBuia OOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIMSIMU TI0  BBITIOJIHEHUIO JIA0OPAaTOPHBIX XUMHUYECKUX OIMBITOB IO
MOJTYYEHUIO ¥ COOMPAHMIO Ta3000Pa3HBIX BEIIECTB (AMMHAKa M YIJICKHUCIIOTO ra3a);

® [IPOBOJUTH PEAKLIHUH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3IUYHbIX BEUIECTB:
pacrio3HaBaTh OIBITHBIM MYyTEM XJIOpHUA-, OpOoMUA-, HOAMA-, KapOoHar-, docdar-,
CWJIMKAT-, Cylb(aTr-, TUIPOKCHI-MOHBI, KATMOHbBI aMMOHHUS W HOHBI HM3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUUYECKUX BEUIECTB;

® [I[PUMEHSATh OCHOBHBIE OMNEPALIMU MBICIUTEIBHON NESITEIbHOCTA — aHAJIW3 U CUHTE3,
CpaBHEHHE, O0O0OIIEHUE, CHUCTEMATU3alMI0, BBISBICHUE MNPUUYUHHO-CIEICTBEHHBIX
CBA3€UW — JUISl M3YYCHHS CBOMCTB BEILECTB U XMMUUYECKHX PEaKIUH, €CTECTBEHHO-
Hay4dHbIe METOJBI TO3HAHMS — HAOMIOACHHE, W3MEPEHHE, MOJIEIUPOBAHNE,
SKCIEPUMEHT (peanbHbIi u MBICJIEHHBIN).



TEMATHUYECKOE INIAHUPOBAHUE

8 KJIACC
KosndyecTBo yacoB
Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMbl KoHTpoJabHbBIE IpakTHuec
n/n Bcero o0pa3oBaTesibHbIE PecypChl
padoTbI KHe padoThl
Paszpnea 1. IlepBoHayajibHbIe XUMUYECKUE TOHATHS
Xumus — BakHas 00J1aCTb €CTECTBO3HAHUS U
1.1 N 5 2 bu6moreka I{OK https://m.edsoo.ru/7f41837c
MPAKTUYECKOM JACSITEIIBHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMH4eCcKue peakiuu 15 1 bubmuoteka LIOK https://m.edsoo.ru/7f41837c
Hroro mo paznemy 20
Pasnen 2. BaxkHelue npeacTaBuTe M HEOPIaHMYECKUX BELECTB
2.1 Bosnyx. Kucnopon. Ilonsitiue 06 okcuaax 6 1 bu6moreka I{OK https://m.edsoo.ru/7f41837c
2.2 Bonopoa.IlonaTue o KUCa0Tax M COAX 8 1 bubmoreka I{OK https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [Torstue 06 ocHOBaHUAX 5 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACChl HEOPTraHUYECKUX COCAMHEHUI 11 1 bu6muoreka I{OK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuonnyeckuii 3akoH u Ilepuoguyeckas cucrema xumudeckux iemMeHToB . U. MenaesieeBa. CtpoeHue aToMoOB. XMMUYECKAS CBSA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKINH

[Tepnomanueckuii 3akoH u [lepuoaudeckas

3.1 cUcTeMa XUMUYECKUX 3eMeHToB [, U. 7 bubaunoreka [1OK https://m.edsoo.ru/7f41837¢c
MenpeneeBa. CTpoeHre aToMa
X .0 -
3.2 HIMITACCRAT CBASD. LKHCTHTEIRHO 8 1 bubmunoreka [1OK https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKIIUU
Hroro no paszneny 15 bubmuoTteka [IOK https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 bubmuoteka [IOK https://m.edsoo.ru/7f41837c
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9 KITIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3/ie/ioB U TeM MPOrpaMMbl Kontpoasubie | IIpakruyec
n/n Bcero o0pa3oBaTejibHbIE Pecypchl
padoThI KHe padoTsbl
Pa3gen 1. BemecTBO M XMMHMYecKHe peaKIHH
H -
11 OBTOPCHHC 1 YIIIYOICHHE SHAHHH OCHOBHEIX 5 1 Bu6maorexa LIOK https://m.edso0.ru/7f41a636
paszenoB Kypca 8 kiacca
O
1.2 CHOBHUHe SAKOHOMEPHOCTH XUMIHCCKHX 4 bu6moreka I{OK https://m.edsoo.ru/7f41a636
peaxuit
DNEeKTPOIUTHYCCKAS TUCCOIHAIIHS. XUMUICCKUE
1.3 P A Hat 8 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
peakuu B pacTBOpax
Hroro no pazneny 17
Pasznen 2. Hemera/uibl 4 MX COeAMHEHUS
OO01as xapakTepucTHKa ec 3IIEMEHTO
2.1 HHas XapaKTCPHCTHIA XUMHACCKUX SICMEHTOR 4 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
VI A-rpynmnsl. ["anorenst
OO01as xapakTepucTHKa ec 3IIEMEHTO
2.2 Hast xapaKrepi THK,_ XUMHHCCKHX SJCMEHTOR 6 bu6moreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynmnsi. Cepa u €€ coelMHEeHUs
06 e e eme
2.3 T XAPARTCPHUTHRE XUMITIOUKIDE SCMEHTOR 7 1 bubnuoteka LIOK https://m.edsoo.ru/7f41a636
VA-rpynnsl. A30t, Gochop U UX COSTUHEHUS
OO01as xapakTepucTUKa XUMUUYECKUX 2JIEMEHTOB
24 IVA-rpynnsl. Yrmepoa 1 KpeMHUHE U X 8 1 2 bubmuoteka LIOK https://m.edsoo.ru/7f41a636
COEIMHEHUS
Wtoro no pazgeny 25
Pasnen 3. MeTaniibl 1 MX COeIMHEHUSA
3.1 OO01111e CBOIICTBA METAJIJIOB 4 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
3.2 BaxxHel1me MeTaluIbl 1 UX COETUHEHUS 16 1 2 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Paznen 4. XuMus u okpy:kawias cpeaa
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4.1 BemiectBa u Marepuansl B KU3HU YEJIOBEKA 3 bubmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro mo pazaeny 3
PezepBHOE Bpemst 3 bubmmorexa LIOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
DJIEeKTPOHHbIE
Ne udposbie
: Tema ypoxka Bcero wHpp
n/n Hara o0pa3oBaTeJIbHbIE
4acoB
pecypchl
IIpenmer xumuu. Posib XuMUM B )KM3HM YesloBeka. Tena u bubmorexa [JOK
1 Pzt ' ' 1 https://m.edsoo.ru/ffod
BEIICCTBA 210C
bubmoreka [IOK
2 ITonaTtue o MeToax MO3HAHUS B XUMHUHU 1 https://m.edsoo.ru/ff0d
227e
[Tpaktuueckast padota Ne 1 «IIpaBuiia paboThI B bubmoreka IIOK
3 nmabopaTopuu U MpUEMBI 00paleHus ¢ 1abopaTopHBIM 1 https://m.edsoo.ru/ff0d
000pyI0BaHUEM» 23dc
Uuctele BemecTBa u cMecH. CriocoObl pa3aesieHus bubmorexa [JOK
4 . B ’ past 1 https://m.edsoo.ru/ff0d
cMecei
26ca
. bu6mmoreka [IOK
IT abora Ne 2 «Paznenenue cmeceit (Ha
5 paKtiiecKasd pabot « . AleeHme cMecei (i 1 https://m.edsoo.ru/ff0d
MpUMepPE OYUCTKH TOBAPEHHOM COJIH )»
28c8
bubmoreka IIOK
6 ATOMBI U MOJICKYJTBI 1 https://m.edsoo.ru/ff0d
2a6c
XHUMHUYECKHE AIIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUECKUX bubmorexa [OK
7 ) 1 https://m.edsoo.ru/ffod
AJIEMEHTOB
2be8
bu6moreka I{OK
8 [IpocTbie U clIOKHBIE BENIECTBA 1 https://m.edsoo.ru/ffOd
2a6c¢
bu6moreka I{OK
9 ATOMHO-MOJIEKYIIIDHOE YUCHHE 1 https://m.edsoo.ru/ff0d
2d50
bubauoreka [IOK
3aKOoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUYECKAs
10 1 https://m.edsoo.ru/ff0d
dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX AIIEMEHTOB Deae
OtHocuTenbHas atToMHas macca. OTHOCUTENbHAS bubmorexa [JOK
11 ' 1 https://m.edsoo.ru/ff0d
MOJIEKYIISIpHas Macca 393¢
bu6muoreka IJOK
12 MaccoBast 10151 XMUMHUYECKOTO 3JIEMEHTA B COCTMHEHUH 1 https://m.edsoo.ru/ff0d
350c
bu6muoreka I{IOK
13 KonnuectBo BemectBa. Mosib. MossipHast macca 1 https://m.edsoo.ru/ff0d

5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

duznueckre U XUMUYECKUE ABJIICHUS. XUMHUYECKAA

bu6muoreka [IOK

14 — https://m.edsoo.ru/ff0d
peaku 37fa
bu6muoreka [IOK
15 IIpu3Haky U ycioBUs NPOTEKAHUSA XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d
3al6
3aK0H COXpaHEHHS MaCCHI BEIIECTB. XUMUICCKUE bubmorexa HOK
16 P ' https://m.edsoo.ru/ff0d
YpaBHECHUS 3bs8
Brrurcnenus: KonmuecTBa, MacChl BEIecTBa 1o bubmorexa HOK
17 ’ . https://m.edsoo.ru/ff0d
YPaBHCHHUSIM XUMHUYECCKUX PEAKITUI
5708
Knaccudukarus XuMuyeckux peakiuuii (CoequHeHMs bubmmorexa [JOK
18 ’ https://m.edsoo.ru/ffod
pa3IoXKeHUsl, 3aMelIeHus, 0OMeHa)
3f34
bubmoreka [IOK
19 O0o00uIeHne U cucTeMaTH3aIHs 3HAHUH https://m.edsoo.ru/ff0d
40c4
KonTponwsnas padora Nel mo teme «BemecTtsa u Bubmmorexa HOK
20 https://m.edsoo.ru/ff0d
XHUMHYECKHUE PEAKITUI 4990
Bo3nyx — cmech razos. Cocra Bo3ayxa. Kuciopon — bubmorexa [JOK
21 ] ’ https://m.edsoo.ru/ffod
3NIEMEHT U MpocToe BemniecTBo. O30H
448e
. bub6moreka IIOK
duznyeckne U XUMUYECKHEe CBOWCTBA KUCIOPOa
22 https://m.edsoo.ru/ffod
(peaxiuu okucienus, ropenue). [lousarue 06 okcuaax 4614
CriocoObl MoydeHus: KUCI0po/ia B J1abopaTopuu 1 bubmorexa HOK
23 7 P patop https://m.edsoo.ru/ffod
MpoMbIIIIeHHOCTH. [IpuMenenune kucnopoaa 4974
TeroBo# 3 heKT XUMUIECKOHN peakIiuu, IOHITHE O bubmoreka IIOK
24 TEPMOXUMHUYECKOM YpaBHEHUH, IK30- U https://m.edsoo.ru/ff0d
SHIOTEPMHYECKUX PEAKLUAX 4790
Tomnuso (HedTh, yronb u MeTaH). 3arpsis3HeHHE BO31yXa bubmorexa [IOK
25 ’ ' ’ https://m.edsoo.ru/ffod
CHOCOOBI €ro NpeAoTBpaIleHuUs
4cda
[Ipaktuueckas pabota Ne 3 no teme «llonxydenue u bubmorexa [IOK
26 M https://m.edsoo.ru/ffod
coOupaHHe KHCIOpO/ia, U3yYEeHHE €ro CBOWCTBY 4262
Bogopon — sneMeHT u mpocToe BeriecTBo. Haxoxaenue bubmorexa LHOK
27 ’ https://m.edsoo.ru/ffod
B IIPUpOJIE 4ddo
N bubanoreka [IOK
duznyeckrue 1 XUMUIECKHE CBOWCTBA BOJIOPO/IA.
28 https://m.edsoo.ru/ffod
IIpumeHeHnue Bogopoaa
4ddo
b K
29 [ToHsiTHE O KUCIIOTAX U COJISIX nommorexa 1O

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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50d2

bu6muoreka [IOK

30 Crioco0bl moTydeHust BOJAOPoAa B 1ab0opaTtopuun https://m.edsoo.ru/ffod
4ddo
bu6muoreka [IOK
[Ipakrrueckas pabota Ne 4 mo reme «llonydenue u
31 P P . i https://m.edsoo.ru/ff0d
coOupaHue BOIOPO/Ia, U3YICHHUE €T0 CBOMCTBY 4549
bubmoreka [IOK
32 MonsipHbiii 006EM ra3oB. 3aK0OH ABOTAAPO https://m.edsoo.ru/ffod
542e
Brruucnenust 00bEMa, KOTUYECTBA BEIIECTBA ra3a Mo €ro bubmorexa HOK
33 ’ - https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMUECTBY BEIIECTBA UM O0BEMY 5540
Brruucnenust 005EMOB Ta30B N0 YpaBHEHUIO PEAKIINHU Ha bubmorexa HOK
34 . P . P https://m.edsoo.ru/ff0d
OCHOBE 3aKOHa 0OBEMHBIX OTHOIIEHUH Ta30B 5708
bu6moreka [IOK
35 dusnyeckrue U XUMHYECKHUE CBOMCTBA BOJIBI https://m.edsoo.ru/ffOd
587a
bubmoreka [IOK
36 CocraB ocHoBanuii. [loHsTHE 00 MHAMKATOpPAX https://m.edsoo.ru/ffod
592
Bona xak pactBoputens. HaceleHHBIC 1 bubmuoteka LIOK
37 HEHACBIIIEHHbIE pacTBOPBI. MaccoBas 1011 BEIIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[Tpaktuueckas padora Ne 5 o teme «IIpurotopnenue bubmorexa IIOK
38 PacTBOPOB C OIpENEIEHHON MacCOBOU JOJIEn https://m.edsoo.ru/ff0d
PacTBOPEHHOTO BENIECTBA» Seba
bu6muoreka [IOK
K bpHas pabora Ne2 no teme «Kucnopoa. Bomgopon.
39 BOHTpOH P PO BOAOPOA https://m.edsoo.ru/ffod
oJ1a» 6342
bu6moreka [IOK
40 Oxcuppl: cocTaB, KiaccupuKaius, HOMEHKIIaTypa https://m.edsoo.ru/ff0d
664e
[Tonyuenue 1 XuMUYECKUE CBOMCTBA KUCIOTHBIX bubmorexa LHOK
41 Y ’ https://m.edsoo.ru/ffod
OCHOBHBIX U aM()OTEPHBIX OKCUIOB
664e
bubmuoreka IIOK
42 OcHoBaHus: cOCTaB, Kilaccuukaius, HOMEHKIIATypa https://m.edsoo.ru/ffOd
67ca
bubmuoreka IIOK
43 ITony4yeHnune U XUMUYECKUE CBOMCTBA OCHOBAaHUM https://m.edsoo.ru/ff0d
67ca
bu6munoreka IIOK
44 Kucnotsr: cocras, knaccudukarys, HOMEHKIaTypa https://m.edsoo.ru/ffodf
ee2
45 ITony4yeHnue u XMUMUYECKUE CBOMCTBA KUCIIOT bubnuoreka [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

https://m.edsoo.ru/ffodf
ee2

Counu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI OTyISHUS,

bubmuoreka [JOK

46 . https://m.edsoo.ru/00ad
XUMHUYECKHUE CBOMCTBA
9474
[TpakTrueckas padborta Ne 6. Pemienue bubmunorexa LIOK
47 AKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad
HEOPraHUYECKUX COCIUHEHUN» 9b7c
['eneTnyeckast CBA3b MEXKIy KJIaCCaMU HEOPTraHUYECKUX bubmorexa HOK
48 . Y P https://m.edsoo.ru/00ad
COCTMHEHU I 9a50
bubmoreka [IOK
49 O06o0muIeHne U cucTeMaTH3aIMs 3HAHUHI https://m.edsoo.ru/00ad
9ch2
KonTponwsnas padora Ne3 no teme "OCHOBHBIE KJIACCHI bubmorexa TIOK
50 o https://m.edsoo.ru/00ad
HEOPraHUYECKUX COCIUHEHUN
9ela
[TepBbie MOTBITKYM KIaCCU(PUKAIIMA XUMHUUECKIX bubmorexa TIOK
51 https://m.edsoo.ru/00ad
aneMeHTOB. [IoHATHE O TPYIMax CXOIHBIX AIEMEHTOB offa
. bu6mmoreka [IOK
[Tepnonnueckuit 3axoH u lleproguueckas cucrema
52 https://m.edsoo.ru/00ad
xuMmudeckux 3neMmeHToB . . MenaeneeBa 520
bubmoreka IIOK
53 [Iepuoapl, rpyniiel, HOArPYIIIIbI https://m.edsoo.ru/00ad
as2c
bubmoreka IIOK
54 Crpoenue atomoB. CoctaB atoMHbIX siaep. M3oTonsl https://m.edsoo.ru/00ad
a342
bu6muoreka [IOK
Crpoenue 3MeKTPOHHBIX 000JI04eK aTOMOB 3JIEMEHTOB
55 . https://m.edsoo.ru/00ad
[Tepuonnueckoii cucremsl Jl. M. Menaeneena a6he
XapakTepucTrKa XUMUYECKOTO AIIEMEHTA 10 €ro bubmuoteka [IOK
56 nonoxenuto B [lepuonnueckoii cucreme /1. 1. https://m.edsoo.ru/00ad
Menneneena a824
3nauenue [leproanueckoro 3akoHa Aj1sl pa3BUTUS HAYKU bubmoreka IIOK
57 u npaktuku. /1. 1. Mennenees — y4€HbIii, negaror u https://m.edsoo.ru/00ad
rpak1aHuH a96e
DIEKTPOOTPULIATENBHOCTh aTOMOB XUMHUECKUX bubmorexa HOK
58 POOTP https://m.edsoo.ru/00ad
AJIEMEHTOB
aab8
bubmuoreka IIOK
59 HNonHas xumuyeckas CBs3b https://m.edsoo.ru/00ad
ac34
bu6munoreka IIOK
60 KoBasieHTHas nossipHas XMMHUYECKas CBA3b https://m.edsoo.ru/00ad

aab8



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

61

KoBanentuas HCIOJIsIpHAasd XUMHUYCCKas CBA3b

bu6muoreka [IOK
https://m.edsoo.ru/00ad
aab9

62

CreneHp OKUCICHUS

bu6muoreka [IOK
https://m.edsoo.ru/00ad
ae28

63

OKHCIIMTEIIEHO-BOCCTAHOBUTEIILHEIC peakuuun

bubmoreka [IOK
https://m.edsoo.ru/00ad
b076

64

OKHUCIINTEIIN U BOCCTAHOBUTEIHN

bubmoreka [IOK
https://m.edsoo.ru/00ad
b076

65

Konrponbshas padora Ned4 o reme «CrpoeHue atoma.

XUMHYECKASA CBI3h)

bubmoreka [IOK
https://m.edsoo.ru/00ad
b486

66

O000I11IEHNE U CUCTEMATU3AIINSA 3HAHWI

bubmoreka [IOK
https://m.edsoo.ru/00ad
b33c

67

O000I11IEHNE U CUCTEMATU3AIINA 3HAHWUI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
9cb2

68

O0001IeHNEe U CUCTEMATHU3AIN SHAHUHA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
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9 KITIACC

DJIEeKTPOHHbIE
Ne uudposeie
Tema ypoka ara
n/n P Bcero A o0pa3oBaTeJIbHbIE
pecypcsl
. bubmmorexa [IOK
[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema
1 1 https://m.edsoo.ru/00ad
xuMuueckux anemeHToB . . MenneneeBa b5%e
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XUMHYECKUX bubmorexa HOK
2 P ) 1 https://m.edsoo.ru/00ad
AJIEMEHTOB MEPBBIX TPEX NMEPHOIOB b6b6
Knaccudukarus u HoMeHKIIaTypa HEOPTraHUYECKUX bubmorexa HOK
3 1 https://m.edsoo.ru/00ad
BEIIECTB b7e2
. bubmoreka [IOK
Bubl XUMUYECKOM CBSI3U U THITBI KPUCTATTMYECKUX
4 i 1 https://m.edsoo.ru/00ad
pemeéTox
bac6
5 Konrponbshas padora Nel o teme «IloBTopenue u 1
yIIyOJIeHHEe 3HAaHWW OCHOBHBIX Pa3zesioB Kypca 8 Kiiaccay
Krnaccudukaims XuMu4eckux peakiuii o pa3indHbIM bubmorexa HOK
6 1 https://m.edsoo.ru/00ad
MIpU3HAKaM bchO
[TonsiTue o ckopoctn xumudeckon peakuuu. [lousrre o bubmorexa [OK
7 ' 1 https://m.edsoo.ru/00ad
TOMOT€HHBIX M T€TEPOTE€HHBIX PEaKLUIX bea
[Tonsitue o xumuyeckoM paBHoBecun. DakTopsl, bu6moreka [IOK
8 BJIUSIIOIIME HA CKOPOCTh XMMHUYECKOU PEAKIIUUA U 1 https://m.edsoo.ru/00ad
MOJIOKEHHE XUMHUUYECKOTO PABHOBECUS c28c
bu6moreka I{OK
9 OKHCIIUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN 1 https://m.edsoo.ru/00ad
cade
Teopus anexkrponuTrueckoi qucconuanuu. CuiabHbe U bubmorexa HOK
10 ' 1 https://m.edsoo.ru/00ad
ci1abbie AMEKTPOITUTHI
cd68
bubanoreka [IOK
11 Hounble ypaBHEHUS peaKiuii 1 https://m.edsoo.ru/00ad
d448
. N bu6muoreka I{OK
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUI B CBETE
12 N N 1 https://m.edsoo.ru/00ad
MpeCTaBICHUN 00 AMEKTPOTUTHIECKOH TUCCOIMAIINN d5ds
XUMUYECKHe CBOMCTBA COJeH B CBETE MPECTaBICHU 00 butmmorexa [JOK
13 . P 1 https://m.edsoo.ru/00ad
ANEKTPOIUTHYECKON TUCCOIUAIUN
d8b2
bu6muoreka I{IOK
14 [TonsTHE 0 TMapONIH3E conel 1 https://m.edsoo.ru/00ad

dod4



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

bu6muoreka [IOK

15 O06o001IeHne 1 crucTeMaTH3aIus 3HaHUui https://m.edsoo.ru/00ad
dd12
[Tpaktuueckas padora Ne 1. «Pemenune bubmmorexa [OK
16 https://m.edsoo.ru/00ad
AKCIIEPUMEHTATBHBIX 32129
dbfa
Konrponbhas padora Ne2 o teMe «IIeKTpOIUTHYECKAs bubmorexa HOK
17 https://m.edsoo.ru/00ad
nEcconuanis. XUMHYECKHE PEakilii B PACTBOPAX» deco
OO01mmas XxapakTepruCTHKA TaJIOTEHOB. XUMHUYECKUC bubmorexa [JOK
18 . ' https://m.edso0.ru/00ad
CBOWCTBA Ha TIpUMEpPE XJIOpa
dfe2
XnopoBogopoa. ConstHast KUCIIOTa, XHMHYECKHC bubmorexa [JOK
19 . ' ’ https://m.edsoo.ru/00ad
CBOWCTBA, TIOJyUYCHHE, TPUMCHECHHE
€104
[Ipaxtuueckas pabota Ne 2 no teme «llomydyenue bubmorexa [JOK
20 N . . https://m.edsoo.ru/00ad
COJITHOM KHCIIOTBI, M3y4eHHUE € CBOWCTB)»
€348
. bubmmoreka [IOK
Beraucnenus o ypaBHEHUSM XUMHUYECKAX PEAKITHM,
21 https://m.edsoo.ru/00ad
€CJIM OJTMH W3 PEareHTOB JIaH B U30BITKE
e488
bubmmoreka [IOK
22 OO6mast XapakTepUCTHKA 31eMEHTOB VIA-Tpynms https://m.edsoo.ru/00ad
e64a
AmorponHbie MoauduKauu cepbl. HaxoxaeHue cepsl u bubmorexa HOK
23 . . i . https://m.edsoo.ru/00ad
e€ coeqMHEeHU B pupoie. XUMHUYECKHUE CBOMCTBA CEPhI o642
CepoBoaopo, cTpoeHue, PU3NYECKUE U XUMUUYECKUE bubmorexa HOK
24 p“ PO, C1P ’ https://m.edsoo.ru/00ad
CBOIiCTBa
e802
Oxcuapl cepbl. CepHast KUCIIOTa, (pU3ndeckue u bubmorexa HOK
25 DRI vp ’ https://m.edsoo.ru/00ad
XMMHYECKHUE CBOMCTBA, IPUMEHEHHE
€a28
XUMUYECKUE PEaKIINH, JIeKaIIIe B OCHOBE
. bubauoreka [IOK
MIPOMBIIIIEHHOTO CII0c00a MOMyYeHHs CEPHOI KUCIIOTHI.
26 . https://m.edsoo.ru/00ad
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl oc8a
COCIMHEHUSIMHU CEPBI
bubmuoreka IIOK
27 Brrunciienne MaccoBoi 101U BbIXOJa MPOAYKTA PEAKLIUN https://m.edsoo.ru/00ad
ec8a
OO1as XxapakTepucTUKa JIEMEHTOB V A-TpyIIibl. A3OT, bubanoreka [IOK
28 pacrpocTpaHeHue B IpUpoJe, GU3NIECKHe U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
N bu6muoreka IIOK
AMMuak, ero (pu3nYecKrue U XUMUYECKHE CBOMCTRA,
29 https://m.edsoo.ru/00adf
MOJTy4YeHHE U IPUMEHEHHE
004
30 ITpaktuueckas padora Ne 3 o teme «llomyuenue bubnuoreka [IOK



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00addec0
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https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

aMMUaKa, U3yudCHHUC CTro CBOICTB»

https://m.edsoo.ru/00adf
180

A30THas KUCIOTa, €€ PU3NUECKUEe U XUMUYECKHE

bubmuoreka [IOK

31 . https://m.edsoo.ru/00adf
CBOICTBa
306
Wcmnons3oBanue HUTpPATOB U coJIell aMMOHUS B KAUECTBE Buonuorexka ]_[OK
32 MUHEpaJIbHBIX y10OpeHuil. XUMHUYECKOEe 3arpsi3HEHUE https://m.edsoo.ru/00adf
OKPYXKAIOIIEH CPeIbl COETMHEHUAMH a30Ta 518
bubmoreka [IOK
®docdop. Oxeng dochopa (V) u hochopHas KUCIOTA,
33 dop docgopa (V) fb Gop https://m.edsoo.ru/00adf
(du3nyecKre U XUMHUIECKHUE CBOMCTBA, MOTydeHUE 684
bubmoreka [IOK
Hcnons3zoBanue pocdaroB B Ka4eCTBE MUHEPATHHBIX
34 N . https://m.edsoo.ru/00adf
yaoOpeHuid. 3arpsi3HeHue NpupoaHOi cpenbl pocdaramu 20
VYrnepon, pactipocTpaHeHue B Ipupoie, GU3ndeckue u bubmorexa TIOK
35 ’ . ’ https://m.edsoo.ru/00adf
XUMHYECKHE CBOHCTBA
doc
Oxcuapl yrepoaa, ux Gu3nueckue U XMMHYeCKHe bubmuoteka LIOK
36 CBOMCTBA. DKOJIOTHYECKUE TIPOOTIEMBI, CBI3aHHBIC C https://m.edsoo.ru/00adf
okcuzoMm yriepoza (IV) ebe
bubmmoreka [IOK
37 VYronbHas KHCIOTa U €€ coln https://m.edsoo.ru/00ae
006¢
[Ipaxtuueckas padota Ne 4 o reme "llonyuenue bubnmuoreka LIOK
38 yIeKucioro raza. KauectseHHast peakiys Ha kKapOoHar- https://m.edsoo.ru/00ae
MOH" 027e
bu6moreka [IOK
[lepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX
39 https://m.edsoo.ru/00ae
KakK 0 COeTUHEHUSX yriepoaa
054e
bu6muoreka [IOK
40 KpemHuii u ero coequHeHus https://m.edsoo.ru/00ae
080a
[Ipaktrueckas padota Ne 5. Pemienue bubmuoteka [IOK
41 SKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «BaxHelmue https://m.edsoo.ru/00ae
HEMETAJUIbl U UX COCIMHEHUSD) 0bf2
Konrponbshas padora Ne3 mo teme «Baxkneiinive bubmorexa [IOK
42 https://m.edsoo.ru/00ae
HEMETAJIbI ¥ UX COCAMHEHUSD
0el8
OO01mas xapakTepucTUKa XUMHYECKUX DJIEMEHTOB —
bu6moreka [JOK
MeTaJsIoB. MeTainyeckas CBA3b U MeTaJlInyecKas
43 . . https://m.edsoo.ru/00ae
KpUCTau4eckast pemérka. Guznyeckre CBOCTBa 1036
METaIoB
N . bubanoreka [IOK
XUMHYECKHE CBOMCTBA METAIUIOB. DIEKTPOXUMUIECKUI
44 . https://m.edsoo.ru/00ae
P HAMIPSHKEHUN METaJIOB
1156
45 O6mue croco6s! momyyeHus: MmetaioB. CIiiaBbl. bubmoreka [IOK
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https://m.edsoo.ru/00ae1156

Beluncrienus 1o ypaBHEHUAM XUMHUYECKUX PEaKIUH,
€CJIM OJIMH U3 PEarcHTOB CONCPKUT IIPUMECH

https://m.edsoo.ru/00ae
1156

bubmuoreka [IOK

46 [TonsTHE O KOPPO3UU METAIIOB https://m.edsoo.ru/00ae
1278
bubmuoreka [IOK
47 IIenouHbie METAILIIBI https://m.edsoo.ru/00ae
14b2
bubmoreka [IOK
48 OKCHUJIBI ¥ TUIPOKCHUIBI HATPUSI U KAJTUS https://m.edsoo.ru/00ae
14b2
bubmoreka [IOK
49 [IenouHo3eMeNbHBIE METAIIBI — KAJIBIIUN 1 MarHui https://m.edsoo.ru/00ae
15e8
bubmoreka [IOK
50 Baxueiinme coeTMHEHNS KaJIbIUs https://m.edsoo.ru/00ae
15e8
51 O06o01menre 1 cucTeMaTH3alus 3HaHUH
bubmoreka [IOK
52 XKéctrkocTh BOIBI M CTIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/00ae
1886
N bubmoreka IIOK
[Ipa eckas pabota Ne 6 o teme "JKEcTKOCTH BOJBI U
53 PRI . KAl pabot " HoTeM A https://m.edsoo.ru/00ae
METO/Ibl €€ YCTPaHEeHUS
1ae8
bubmoreka IIOK
54 ANOMUHUIMA https://m.edsoo.ru/00ae
1c64
bu6moreka [IOK
55 AmMdoTepHbIC CBOMCTBA OKCHJIA U THAPOKCUIA https://m.edsoo.ru/00ae
1c64
bu6muoreka [IOK
56 XKenezo https://m.edsoo.ru/00ae
1d86
bubauoreka [IOK
57 Oxcuapl, ruapokcubl U comu xenesa (11) u sxenesa (111) https://m.edsoo.ru/00ae
35e6
58 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUI
ITpakTuueckas padora Ne 7. Pemenue bu6nuorexa [IOK
59 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BaxHenmue https://m.edsoo.ru/00ae
METaJIbl ¥ UX COSTUHEHUS» 3de8
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIINM,
€CJIM OJIUH U3 PEareHTOB JaH B U30BITKE WU COACPIKHUT bubmorexa LHOK
60 P . P https://m.edsoo.ru/00ae
MpuUMecH. Brrauciienus MacCOBOM JI0JIM BBIXOa MPOTyKTa 1750
peakuuu
61 O06001IeHne 1 cucTeMaTH3aIus 3HaHui
62 KonrponbHas padota Ne4 no teme «Baxueiinme



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

MECTAJJZIbI U UX COCAUHCHU I

63

BemiectBa u Marepuaisl B TOBCEIHEBHOM KU3HU
YeJI0BEKa

bubmuoreka [JOK
https://m.edsoo.ru/00ae
3f50

64

XUMHUYECKOE 3arpsa3HEHNE OKPYKAIOIICH Cpe/Ibl

bubmuoreka [JOK
https://m.edsoo.ru/00ae
4270

65

Poap xumun B PCUICHUHN SKOJIOTNICCKUX Hp06JICM

bubmoreka [IOK
https://m.edsoo.ru/00ae
4270

66

O000I1IEHNE U CUCTEMATU3AIINSA 3HAHWUI

bubmoreka [IOK
https://m.edsoo.ru/00ae
0d0a

67

O000I1IEHNE U CUCTEMATU3AIINA 3HAHWUI

bubmoreka [IOK
https://m.edsoo.ru/00ad
b33c

68

O000I11IEHNE U CUCTEMATU3AIINS 3HAHWUI

bubmoreka [JOK
https://m.edsoo.ru/00ad
9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Hcnonb3oBanue y4eOHOro 000py10BaHus

IenTpa oopazoBanus «Touka pocray»

1o yye0HoMy npeaMetry XuMus

8 -9 kiacc
Kaacc Ne IIpakTHyeckas pabdora OodopynoBanue
n/n
8 kmace 1 | IIpaBuna paGoTsl B 1a0OPAaTOPHU U IPHEMBI Habop 10 3aKpeluICHHMIO H3y4aeMbIX TeM IO
06pameHH;[ c J'Ia60paTOpHI)IM O60py}10BaHI/IeM MPEAMETHBIM ~ 00JacTAM  OCHOBHOI'O  OOIIIEro
obpazoBanus (OI'D) mo xumun
2 | Pa3pmenenue cMmeceii (Ha mpuMepe OYMCTKH HaGop mo 3akpemieHHI0O H3y4aeMbIX TeM IIO
TIOBapEHHOMH COJTH) NPEIMETHBIM ~ 00JIacTIM  OCHOBHOTO  0OIIEro
obpazosanus (OI'D) mo xumun
3 [Tonydyenue u cobupanue KUCIopoaa, HaGop mo 3akpemieHHI0O H3y4aeMbIX TEM IIO
U3ydeHHUe ero CBONCTB MpeIMETHBIM ~ 00JTacTIM  OCHOBHOTO  0OIIEro
obpazoBanus (OI'3) mo xumun
4 HonyquHe u co61/1paHI/1e BOZOpPOJ1a, U3yYECHUE HaGop mo 3akperieHWio H3yd4aeMBIX TeM TIO
€ro CBOMCTB MPEAMETHBIM ~ 00JacTIM  OCHOBHOI'O  OOIIEro
obpazosanus (OI'D) mo xumun
S [Tpurorosnenue pacTBopoB ¢ onpeaenéHHoi | 1) Hubposas naboparopus 1ist NIKOIbHUKOB
MAacCOBOH J10JIei paCTBOPEHHOTO BEIIECTBA
2)Habop 110 3aKperIeHn0 H3y9aeMbIX TeM 110
MPEIMETHBIM 00JIACTSM OCHOBHOI'O OOIIETO
obpazosanus (OI'D) mo xumun
6 Penrenue sxcriepuMeHTaIbHBIX 337124 1Mo TeMe HabGop 1o 3akperuieHuro M3y4aeMmblX TEM IO
«OCHOBHBIE KJ1acChl HEOPTaHUYECKHUX IPEAMCTHBIM ~ 00NACTSIM ~ OCHOBHOTO  001Iero
COeMHEHMIT obpazosanus (OI'D) mo xumun
9 kiace 1 Penrenue sxcniepuMeHTanbHBIX 331a4 1o TeMe | 1) Hudposas naGoparopus 1/1s MKOJILHUKOB

«TeopI/m BHCKTpOHHTquCKOﬁ JUCCOUAITH)

2)Habop 1o 3aKperieHuIo n3y4yaeMbIX TEM I10
IPEIMETHBIM 00JIaCTSIM OCHOBHOI'O OOIIETO




obpazosanus (OI'D) mo xumun

[Tony4yeHue COITHON KHUCIIOTHI, U3y4EHHUE €€
CBOMCTB

1) Hudposas nadbopatopust 1Jisl MIKOIEHUKOB

2)Habop 1o 3aKperieHnio u3y4aeMbIX TeM MO0
MPEIMETHBIM 00JIaCTSIM OCHOBHOT'O OOIIETO
obpazosanus (OI'D) mo xumuu

[Tonyyenune ammuaka, U3y4eHHUE €r0 CBOMCTB

1) Hudposas nadboparopust 1yisl MIKOIEHUKOB

2)Habop 1o 3aKperieHnto u3y4aeMbIX TeM 0
HpEeIMETHBIM 00JTaCTSIM OCHOBHOT'O OOIIEro
obpazosanus (OI'D) mo xumuu

[Tonydenue yriekucinoro rasa. KauectseHHas
peakuus Ha kKapOOHaT-uoH

Ha6op mo 3akpemienuo n3y4aeMbIX TEM 110
MPEIMETHBIM 00JIaCTSIM OCHOBHOI'O OOIIETO
obpasosanus (OI'D) mo xumun

Pemienue sxciepuMeHTAIBHBIX 3344 IO TEME
«Baxxuenme HeMeTaIbl U UX COSITUHEHU

Hab6op 1o 3akperieHnio n3ydaeMbIX TeM 10
MPEIMETHBIM 00JIACTSM OCHOBHOTO O0IIEro
obpazosanus (OI'D) mo xumun

JKécTrkoCTh BOJBI M METOJIBI €€ YCTPAHEHUS

1) Ludposas nadoparopus st IIKOIEHUKOB

2)Habop 110 3aKpeIIeHHIO N3y9aeMbIX TEM 10
MPEIMETHBIM 00JIaCTSIM OCHOBHOT'O OOIIETO
obpazoBanus (OI'D) mo xumun

Pemmenne sxcriepuMeHTaABHBIX 3a/1a4 110 TEME
«Baxuenime MeTaJuIbl U UX COEOUHEHUSD)

1) Hudposas mabopaTopus AjIs MIKOIbHUKOB

2)Habop 110 3aKperIeHno H3y9aeMbIX TeM 110
MIPEIMETHBIM 00JIACTSIM OCHOBHOT'O 00IITEro
obpazoBanus (OI'3) mo xumun




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

HaGop moO 3akpelieHHi0 H3y4aeMbIX TEM 10 TPEIAMETHBIM 00JIACTIM
OCHOBHOTO 0011eT0 00pazoBanus (OI'D) mo xumun

Hoyt6yxk “Rikor” - 4 mr.

[Hudposas maboparopus s MIKOIbHUKOB (XUMUS) — 4 MIT.

[Hudposas nadoparopus 11 MKOIBHUKOB ((PU3MKA,XUMUSL, OUOTIOTHS)

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET
Brenurenannsiehttp:// www.chemnet.ru ['azera « Xumusi» u callT 11 yuurtens «S uay Ha ypok
XUMUAH

http://him.1september.ru Enunas xomnexmus LIOP: IIpeqmerHast KomuteKus «XuMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCIIEPUMEHTHI:
xumust. Kommekius Poccuiickoro o0meo6pa3oBaTeibHOTO OpTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onuMmnuaa mkoIbHUKOB IO XUMUU
http://chem.rusolymp.ru Oprannyeckast XaMusi: JI€KTPOHHBINA yIeOHUK JIJIS1 CPETHEN TITKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: IIEKTPOHHBIN yUSOHUK

http://www hemi.nsu.ru OTKpPBITBIA KOJITEHK: XUMUS

http://www.chemistry.ru JlucTaHIinoHHas OMMMIHAJA 10 XUMHUH: TeIEKOMMYyHHUKAITMOHHBIN

00pa3zoBareNbHbIA MPOEKT






