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[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOrO o0OIero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMI K pe3ysbTaTaM OCBOCHHS OCHOBHOMU
o0pazoBaTeIbHOM pOrpaMMBbl OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbix B @I'OC OO0, a Takxke Ha OCHOBE (eaepaibHON padoyeit
MPOrpaMMbl BOCIUTAHUS M C YYETOM KOHIICTIIIMH MPENOJaBaHMs Y4EOHOTO
npeaMmera «XUMHS» B 00pa3oBaTeNbHBIX —OpraHu3zanusx Poccuiickoit
denepanuu.

[Iporpamma nmo xumuu naéT MpeCTaBICHUE O IENsIX, 00IIeil cTpaTteruu
oOy4eHHMsI, BOCIIMTAHUA M PA3BUTHUS OOYYAIOIIMXCA CpPEACTBAMHU Yy4eOHOTO
MpeaMeTa,  YCTaHaBIMBAaeT  00s3aTeIbHOE  NPEIMETHOE  COJAEpIKaHUe,
Mpe1yCMaTpUBAET pacCIpeeieHe €ro Mo KjaccaM M CTPYKTypUpOBaHUE IO
paszenamM U TeMaM OpOorpaMMbl MO XUMHUHU, ONPEIEsSeT KOJIMYECTBEHHbBIE U
KaueCTBCHHBIC XapaKTePUCTUKH COJIep KaHMs, PEKOMEHAYEMYIO
MOCJICIOBATCIBHOCTh M3YYCHHSI XUMHHU C YY4E€TOM MEKIPEAMETHBIX M
BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKM Y4YeOHOro TMpoliecca, BO3PACTHBIX
0COOEHHOCTEW OO0y4aroluxcs, ONpenesieT BO3MOXKHOCTH MpeaMeTa JJis
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTebHON
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00111ero oOpa3oBaHus, a TakKe TpeOoBaHUM
K pe3yjbTaTaM OOy4YeHUss XMMHHM Ha YPOBHE Lelell u3ydeHus npeamera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENbHON JESATEIBHOCTH OOYYaromIerocs Mo
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHME XUMHUU CIYKUT OCHOBOM 17l (DOPMHPOBAHUS MHPOBO33PEHHUS
oOy4aromierocsi, €ro NpeICTaBICHU 0 MaTEPUAILHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UrpatoT GOpMHUpPYEMbIe XUMHEH MPEACTaBICHUS O B3aMMONPEBPAILICHUAX
SHEPrur U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MyTIX PEHICHUS TJI0O0AIbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTrEeTUUYECKOMH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yyenue xumuu:

CIIOCOOCTBYET  peaju3alldd BO3MOXKHOCTEH i CcaMOpa3BUTUA U
dopMupoBaHUS KYJIbTYphl JUYHOCTH, €€ oOmed u (PYHKIMOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBILIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4JaromuXxcs, HABBIKOB WX CAMOCTOSITEIBHOM Y4eOHOW JIEsITeNbHOCTH,
AKCIIEPUMEHTATBHBIX M HCCJIEI0BATEIbCKUX YMEHHMM, HEOOXOIHUMBIX KaK B
MOBCETHEBHOM JKM3HH, TaK U B MPOGECCUOHATBHON NeATEeIbHOCTH;

3HAKOMHUT CO CIENM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIa/JbIBAET OCHOBBI
[IEJIOCTHOTO B3TJSiJa HA E€AUHCTBO TMPUPOJABI M YEJOBEKa, SBISACTCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTHU
o0ydJaronuxcs;

CrocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--
HAyYHBIM 3HAHUSAM, K TIPUPOJAE, K UYEIOBEKY, BHOCHUT CBOW BKJIaa B
AKOJIOTHYECKOE 00pa3oBaHUE 00yJAIOIIUXCA.

JlanHbie HampaBiIeHUS B OOYYCHHH XUMHUU 00ECTIeUMBAIOTCS CHEIUPUKON
colepkaHusl y4eOHOTO TIpeAMETa, KOTOPBIM  SBISIETCS  MEIaroru4ecKu
aJanTHPOBAHHBIM OTpa)KeHHEeM 0a30BOI HAYKH XMMHH Ha OMPEIEeTEHHOM dTare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro 0Opa30BaHUs OPUEHTUPOBAH
HAa OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl TMEPBOHAYATIBHBIX TOHSATHN XHMHH,
OCHOB HEOPTaHWYECKON XMMHUU M HEKOTOPBIX OTICIHHBIX 3HAYMMBIX TMOHSTHIMA
OPraHUYECKON XUMHHU.

CtpykTypa cofepkaHus MPOrpaMMBbI 10 XUMHUH C(hOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxozaa kK €€ mzyuenuro. CopepkaHue CKJIAJIbIBAETCS U3 CUCTEMBI
MOHATHH O XWMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMBI TIOHATHH O
XUMHIecKor peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BAHBI I10
MPUHITUITY TTOCJIEIOBATEIFHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHUYECCKUX
MIPEICTaBICHUN Pa3HOTO YPOBHS:



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

— Ilepuognyeckoro 3axkona JI. M. MenzaeneeBa Kak OCHOBHOIO 3aKOHa
XAMWH,

— YUYEHHS O CTPOEHUU aTOMa U XUMUYECKOH CBSI3H;

— MPEACTaBICHUN 00 3JIEKTPOJUTUYECKON HUCCOLMALMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS pacCcMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBHO OT
OJIHOTO ypOBHS K JpPYromMy, BBINOJHSS  (QYHKIUA OOBACHEHUS W
MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTHYECKOIrO
MPUMEHEHUS U TOJYYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHnue mnporpaMMbl 1O XUMHUU CIHOCOOCTBYET (POPMHUPOBAHUIO
IIPEICTABICHUS O XMMHUYECKOM COCTAaBIAIOLIEH HAayyHOUW KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOLIEHUSI K HAYYHOMY 3HAHUIO
U METOJaM IMO3HaHMs B Hayke. M3yueHue XuMuu NPOUCXOIUT C MPUBJICUEHUEM
3HAHMM M3 paHee M3YUYEHHbIX YUeOHBIX NpeaMeToB: «OKpyXKalolmuid MUp»,
«buonorus. g—7 KJIacchl» U «PuU3MKa. [ KIaccy.

[Ipu wu3ydeHUHM XUMUU TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB
XUMHYECKOM  HAyKM Kak  o00JlacTh  COBPEMEHHOIO  €CTECTBO3HaHMS,
NPAKTUYECKOMN NeATETbHOCTH Y€JI0BEeKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJbTYphl. 3ajadya y4yeOHOro mnpeaMera COCTOMT B (DOPMHPOBAHUU CUCTEMBI
XUMUYECKUX 3HAaHMM — BaxHEWImuUX (aKToB, TOHITHH, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUH, JOCTYINHBIX OO0OOUIEHUN MHUPOBO33PEHUYECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUH K HAyYHBIM METOJaM MO3HAHUS NPHU
U3YYEHUN BEIIECTB U XUMHUYECKUX peakiuid, B (GOPMUPOBAHUU U PaA3BUTUH
MO3HABATEIbHBIX YMEHUW W HUX MPUMEHEHUU B Y4YeOHO-IO3HABATEIBLHOW U
y4eOHO-UCCIIEIOBATENbCKON J1eATeTbHOCTH, OCBOEHUU TPaBWII 0E€30MacHOTO
oOpalleHus ¢ BEIIeCTBAaMHU B TOBCEHEBHOM JKU3HMU.

[Ipy wu3ydeHMH XUMUKM Ha YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUs
BaXHOE 3HAUYCHHE NMPUOOPEITN TaKue 1ETH, KaK:

— (opMHpOBaHHWE HWHTEJUIEKTYyaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY NMPUHATUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HAIpPaBJICHHOCTh OOYYECHUS Ha CHCTEMAaTHYECKOE MPUOOIICHUE
0o0y4JaromuXxcs K CaMOCTOSITENIbHOW TMO3HABATENIBHON JIESITEIIbHOCTH, HAYYHBIM
METOJIaM TMO3HaHUs, (OPMHUPYIOIIUM MOTHBAILIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  obecmedyeHue  yCIIOBHIA, CIIOCOOCTBYIOIIUX  MPUOOPETCHUIO
OoOy4JaroIMUMHCS  OMbITa  Pa3HOOOpa3HOW  NIEATENbHOCTH, TO3HAHUS W
CaMOTIO3HAHMS, KIFOUEBBIX HABBIKOB (KIIIOUEBBIX KOMIETEHIUH), HMEIONTUX
YHUBEPCAJIbHOE 3HAUEHUE JUISl PA3JIUYHBIX BUAOB JESITEIbHOCTH;

— (¢opMupoBanue o00meH (QYHKIIMOHATLHOW M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSCHATb M OIEHWBATH SIBICHUS
OKPY’KaroIIero MUpa, UCMHOJb3Yysl 3HAHUS U OIBIT, MOJYyYEHHbIE TIPU U3YyUYECHUU
XUMHH, TPUMEHATh UX TPHU PEIICHHH TPoOJeM B TMOBCEAHEBHOM KXU3HHU U
TPYZOBOM JAEATEIbHOCTH;

— (QopmupoBanre y o0OydalOMMUXCSd TYMAaHUCTHYECKHUX OTHOIICHUH,
MOHUMAaHMSI UEHHOCTH XWMHYECKUX 3HAHUU [JIs1 BBIPAOOTKH SKOJIOTMYECKU
L[€J1€CO00Pa3HOro MNOBEACHUS B OBITY W TPYJOBOM JAESITEIBHOCTH B LEIAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHUBAIMU K OOY4YEHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIO U
CaMOBOCIIUTAHHMIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEH,
FOTOBHOCTM K OCO3HAHHOMY BbIOOpPY nmpoduiis U  HANPaBICHHOCTH
JTaJbHEUIIEro o0y4eHuUs.

OOuiee yucno 4YacoB, OTBEAEHHBIX ISl HU3YyUYECHHS] XUMUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiser 136 yacoB: B 8 kiracce — 68 yacoB
(2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKAHME OBYYEHUA

8 KJIACC

IlepBoHayabHbIe XUMHYECKHUE MOHATHS

[Ipenmer xumuu. Poib XMMHUM B KU3HU Ye€JIOBEKA. XMMUsA B CUCTEME HayK. lenma u
BemecTBa. PuU3NUYECKUE CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemiecTB. [lonstue o
MeTOJ[aX MOo3HaHUs B XUMUU. YUCThIe BerecTBa U cMecu. CriocoObl pa3ieieHus: CMeCei.

ATOMBI U MOJEKYJIBl. XUMUYECKHE 3JIEMEHTbl. CHMBOJbI XUMHUYECKHX 3JIEMEHTOB.
IIpocThle 1 COkKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aroMHass Macca. (OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUMU.

KommuecTBo BemecTtBa. Monbs. MonspHas mMacca. B3auMoCBsI3b KOJIMYECTBA, MACCHI U
Yucia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérel o ¢popmysiaMm XUMHUYECKUX COSTUHEHUM.

OuU3NYECKUEe U XMUMHUYECKUE SIBICHHUS. XUMHUUYECKas peakiuss U €€ NMpU3HAKU. 3aKOH
COXpaHEHMs MacChl BellecTB. XuUMHUUeckue YypaBHeHUs. Kraccudukanuss XuMUUECKUX
peakiuil (CoeIMHEHUs, Pa3IOKEHHUs, 3aMeIeHHs, OOMEHA).

XumuuecKkuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOU MOCY0H, mpaBujiaMu paboThl B 1Ja0OpaTOPUU U MPUEMAMHU
oOpaiieHus ¢ 1a00paTOpHBIM 00OpPYAOBAaHUEM, U3YUEHHE M ONUCAaHUE (U3UYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOJeHUE (U3MYECKUX (TUIaBIEHHUE BOCKA, TastHUE
JBJIa, paCTUPAHUE caxapa B CTyIKe, KUIIEHUE U KOHJICHCAIMs BOJBI) M XUMUYECKHUX (TOpEeHUe
CBEUM, MPOKAJMBAHUE MEJIHOW MPOBOJIOKH, B3aWMMOJCHCTBUE MeEJIa C KHUCJIOTOW) SIBICHUIA,
HAOJII0/ICHNUE U ONMCAaHKE MPU3HAKOB MTPOTEKAHUSI XUMHYECKUX PEaKInil (pa3ioKeHHe caxapa,
B3aUMOJICHCTBHE CEPHOM KUCIOTHI C XJOpHAOM Oapusi, pasioxkeHue ruapokcuaa meau (1)
IIpU HarpeBaHUU, B3aNMOJICHCTBUE Kene3a ¢ pacTBopoM coiu meau (1), uzyuenue crmocob6oB
paszieseHusl CMeceil: ¢ TOMOIIbI0O MarHuTa, (QUIBTPOBAHUE, BbIApUBAHUE, AUCTHIUISALINA,
xpomaTtorpadus, TNPOBEJECHUE OYUCTKA TOBAPEHHOW COJM, HAOJIOJEHHWE U OIHCAHUE
pPE3YyABTATOB MPOBEJICHUS OMNbITA, WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MACChl, CO3/IaHUE
MOJENEN MOJIEKYJ (I1apOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe/ I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 371€MEHT M MPOCTOE BEMIECTBO.
Haxoxnenue kucimopoga B mpupoje, (U3MYecKue W XUMUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. [Ipumenenue xkuciopona. CrnocoObl TMOMy4YeHUS KHUCIOpoJa B
nabopaTopuu U NMpoMbIIeHHOCTU. KpyroBopoT kucnopoaa B npupoje. O30H — aJlJIoTpOITHAS
MoAU(pHUKAIUS KUCTIOPOa.

TennoBoit 3QheKT XUMHUYECKOW peakIuu, TEPMOXMMHUYECKUE YpaBHEHHS, JK30- H
SHIAOTEPMHUYECKHE peakUuu. TOIUIMBO: Yrojiib MU METaH. 3arps3HEHUE BO31yXa, YCUJICHUE
napHUKOBOTro 3¢ (deKra, pa3pymeHnue 030HOBOTO CIIOS.

Bonmopon — smemeHT M mpoctroe BemecTBO. HaxoxkzaeHuwe Bomopoaa B MPHUPOJE,
dusznueckre u XuMUYECKUe CBONCTBA, IPUMEHEHUE, CIIOCOOBI momydeHus. KucioTsl u comnu.

MonspHbiii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPAaBHCHUSIM.

dusnyeckue cBoWcTBa Bouabl. Boma kak pactBoputenb. PactBopel. HaceimienHble u
HEHACBIIIEHHbIE PAacTBOpBl. PacTBOpUMOCTH BemiecTs B BoAe. MaccoBasi J0Jisi BEHIECTBA B
pactBope. XuMuueckue cBorcTBa Boabl. OcHOBaHMS. Polib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot BoAbl B mpupoie. 3arpsa3HeHue NpUpOaHbIX BoA. OxpaHa U OYMCTKA
MPUPOIHBIX BO.

Knaccudukamus weopranmveckux coeamHenuii. Oxcunbl. Kiaccudukanus OKCHIOB:
comeobpasyromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) ©  HECoJIeo0pa3yroIIre.
Homenkiatypa okcunoB. @Pu3nyeckue MW XUMHUYECKHE CBOMCTBA OKCHAOB. llomyuenue
OKCHJIOB.

OcHoBanus. Knaccudukanus OCHOBaHUN: IIENOYM U HEPACTBOPUMBIE OCHOBAHHS.
Homenkmarypa ocHoBanuii. @u3nyecKkue M XMMHYECKHE CBOMCTBA ocHOBaHuWl. [losrydenue
OCHOBaHHII.

Kucnotel. Knnaccuduxanus kucinot. Homenknatypa kucinoT. @u3nueckue U XUMUYECKUE
cBoiicTBa KucoT. Psan aktuBHocTr metaiuioB H. H. bekeroBa. [lomydenue Kucior.

Commu. HomeHnknarypa conei. @u3nyeckue U XUMUYECKUE CBOMCTBA coiier. lomyuenue
coJIei.



['eHeTnueckas CBA3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COCTMHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICNICHUE COJIEPKaHUs KUCIOPOJia B BO3AyXe, MOJIyYeHUEe, COOUpaHue,
pacro3HaBaHUE W HM3YyUYEHHE CBOMCTB KHUCJIOpOAa, HAOJIOJCHUE B3aUMOJCHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBHSI BOSHUKHOBEHUS M MPEKpaIeHUs TOpeHus (1oKapa), 03HaKOMJIEHUE C
oOpa3liaMd OKCHJIOB M OINHCAaHUE WX CBOMCTB, MOJy4YeHHUE, cOOMpaHHe, paclo3HaBaHUE M
M3YUY€HUE CBOWCTB BOJOpOJia (TOpeHue), B3aumojieicTBue Boaopoaa ¢ okcuaom menu (II)
(BO3MOXKHO  HMCIIOJB30BaHUE  BHJEOMATEpHalioB), HaOMOJeHHE  O0O0pa3loOB  BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJIEOBaHUE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IMYHOMN
pPacTBOPUMOCTBIO, NPUTOTOBICHUE PACTBOPOB C  ONPEACIEHHOM MAaCCOBOM  JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJABI C MeTaylaMU (HATPUEM U KaJIbIIEM )
(BO3MOYKHO HCIIOJIB30BaHUE BUJIEOMATEPUANIOB), HCCIEIOBAHUE OOPa3IlOB HEOPTraHUYECKUX
BEILIECTB Pa3JIMUHBIX KJIACCOB, HAOIOJEHUE M3MEHEHHUS OKPAacKH WHIUKATOPOB B pacTBOpax
KHCJIOT W WIeJoueid, m3ydeHue B3aummojaeictBus okcuaa menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCJIOT C METalUlaMM, PEAaKUUN HEWTpalu3alvu, MOJIYUYEHUE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO MeTalla JAPYIMM M3 pacTBOpa COJIHU, PELICHHE
AKCIIEPUMEHTAJIbHBIX 3a7]a4 10 TeMe «BakHelne Kiacchbl HEOPraHMYECKUX COCTUHECHUI.

Hepuoanuecknit 3axkoH u Ilepuoauyeckas cucrema xumudeckux diemenros /1. H.
Memnpaenaeena. Crtpoenue aTOMOB. Xumnuyeckas CBA3b. OxucIuTeIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

[lepBble MOMBITKM KiIacCU(PUKAIMU XUMHUYECKHX dJeMEHTOB. l[loHsTHe 0 rpynmax
CXOJIHBIX BJIEMEHTOB (IEIOYHBIE W IEJIOYHO3EMEIbHBIE METAIbl, TAJIOTCHbl, WHEPTHHIC
rasbl). JEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHBIC OKCUIBI U THIPOKCHUJIBI.

[lepuonnueckuit 3akoH. llepuomnyeckas cucremMa Xxumuuyeckux »diemeHtoB J[. .
MenneneeBa. Koporkonepuoanas u jmHHONEepuoaHass ¢opmbl [lepronnueckoil cUCTEMBI
xumuueckux sneMeHToB . M. MenneneeBa. Ilepuoast u rpymmbl. PU3MUYECKUN CMBICI
NOPSIAKOBOTO HOMEPa, HOMEPOB NIEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocraB artoMHbIX sfep. HM3oromsl. OnekTponbl. CtpoeHue
ANEKTPOHHBIX 000JI0YeK aToMOB IMepBbIX 20 XuMmMuyeckux snemMeHToB [lepmomuueckoi
cucteMsbl . 1. MeHneneeBa. XapakTepuCTUKAa XUMUYECKOTO AJIEMEHTA MO €ro MOJIOKEHUIO B
[Tepunonnueckoii cucreme Jl. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMS pajuyca aTOMOB XUMHUUYECKUX AJIEMEHTOB, METAJUTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoauyueckoil CUCTEMbI XUMHUUYECKUX JIEMEHTOB
1T pa3BUTHS HayKH U TIpakTuku. JI. 1. MeHneneeB — y4€HbIN U TpaXKIaHUH.

Xumuueckas  cBi3b.  KoBaneHTHas  (mosisipHass W HENOJsIpHAas)  CBS3b.
DIEeKTpOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp oxucneHus. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipoueccsl
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepuUMeHm:

u3ydeHrue oOpasllioB BEIIECTB METANIOB U HEMETAUIOB, B3aUMOJICUCTBHE THUIPOKCHIA
LHMHKA C PaCTBOPAMM KHUCJIOT U LIEJIIOYEH, ITPOBEICHUE ONBITOB, WILUTFOCTPUPYIOIIUX IIPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUM (TOpEHUE, PEAKIINU PA3JI0KEHUS, COEAUHEHNUS ).

Mescnpeomemmnuie ceaszu

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPU N3YYCHUH XUMHH B 8 KJTacce OCYIIECTBIISICTCS
yepe3 WCIOJb30BaHHE KakK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TMOHATHUH,
SABJISFOLIUXCS CUCTEMHBIMU JIJISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OO0uue ecTecTBEHHO-HAy4YHbIE MOHSATHS: HAy4YHbIM (akT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanW3, CHUHTE3, KJIacCU(UKAIMS, TMEePUOAUYHOCTh,  HAONIOJACHHWE,  JKCIECPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJIICHUE.

®dusuka: Marepus, aToMm, O3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWI, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKUN 3apsjl, BEIIECTBO, TeNO, 00bEM, arperatHoe
COCTOSIHME BEIIeCTBa, ra3, GU3NYeCKUe BEIUUYUHBI, €AMHUII U3MEPEHUSI, KOCMOC, TUIAHETHI,
3BE311b1, CoHIIE.

buonorus: dorocunTtes, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHepanabl, TOPHbIE MOPOJbI, IOJE3HbIE
HCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBO U XUMH4YeECKas peakuust

Ileppuonnueckuini 3akoH. Ilepumoamyeckas cucrema Xumuyeckux syemeHros /[[. .
MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kalausl, KAJIbLUS U UX COCAUHECHUN B COOTBETCTBHM C
MOJIOKEHUEM JIEMEHTOB B [leprnoanyeckoil cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeIIECTBA: BHIBI XMMUYCCKOH CBA3H. THIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKON PEIETKH U BUJA XHUMHUYECKOU
CBA3U.

Knaccudukanys v HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKHUE CBOMCTBA
BEIIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJlacCaM HEOPTraHMYECKUX COCIUHEHUW, T€HETUYEeCKas
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccuduxanuysa XuMU4eCcKuX peakiuii o pa3InyHbIM MpU3HaKaM (110 YUCIY U COCTaBYy
Y4acTBYIOIIMX B PEaKIMM BEHIECTB, MO TEIUIOBOMY 3(deKTy, Mo H3MEHEHUIO0 CTerleHen
OKHUCJICHHS] XUMHYECKUX JIEMEHTOB, IO OOPaTUMOCTHU, MO YYaCTHUIO KaTajau3aropa). DK30- U
SHJIOTEPMHUYECKHUE PEAKIIMU, TEPMOXUMUYECKHUE YPABHEHHUS.

[TonsiTue o ckopocTu xumuyecko peakuuu. [lonsitue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusix. [[oHsATHE O TOMOr€HHBIX M TETEPOreHHBIX peakuusax. [loHsTue o
katanuse. lloHAaTHe O XuMHUUEeCKOM paBHOBecMU. DakTOpbl, BIUSIONIME HAa CKOPOCTh
XUMHUYECKOW PEAKIINU U MOJ0KEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKLIUU, DJIEKTPOHHBIM OallaHC OKHUCIHMTENIbHO-
BOCCTAaHOBUTENILHOM peakinu. COCTaBlI€HUE YPABHEHUN OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

Teopust JIEKTPOTUTUUECKON AUCCOLUAIUN. DIICKTPOJIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MeEXaHM3M JUCCOIMALIMM BEUIECTB C Pa3IMYHBIMU BHAAMU XUMHUYECKOW CBSI3H.
Crenens auccormanuu. CUIbHBIE U CIa0bIe dJIEKTPOTUTHI.

Peakiuu noHHOro oOMeHa. YClloBUsI IPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa, MOTHbIE U
COKpalIéHHbIE MOHHbIE YpaBHEHUs peakiuil. CBOIICTBa KUCIOT, OCHOBAaHUM U COJIEN B CBETE
Npe/ICTaBIeHUH 00 AJIEKTPOIUTHYECKOU aucconuanui. KadecTBeHHbIE peakiid Ha HOHBIL.
[ToHsATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISMH KPHUCTAUIMYECKUX PEMIETOK HEOPraHMYECKHUX BELIECTB —
METAJJIOB M HEMETaUIoB (rpaguTa M aiMasa), CJIOXKHBIX BEHIECTB (XJIOpUAa HaTpus),
UCCJIEOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pPEAKUMU OT BO3JACUCTBUS PA3IMYHBIX
(dbakTOpOB, UCCIEIOBAaHNE YIECKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOLIECcCa TUCCOIUAIITU
KHUCJIOT, LIEJIoYeld M coyieil (BO3MOKHO HCIOJIb30BAHME BHJIEO0 MaTEPHAIOB), MPOBEIACHUE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS PEakluii MIOHHOTO oOMeHa (0Opa3oBaHHe
ocaJika, BBIJICJICHHE Tra3a, oOpa30BaHHWE BOJbBI), OMBITOB, WUIIOCTPUPYIOMIUX MTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpEHUE, PEaKIMU PA3I0KEHUS, COCUHEHNUS ),
pacrno3HaBaHUE HEOPTraHMYECKUX BELIECTB C MOMOLIBIO KAYECTBEHHBIX PEAKIMWA HA HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a1a4.

Hemerasibl U UX cOeIMHEHUS

OO6miast xapakTepucThka TajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIC
crenieHn okucieHus. CtpoeHne W (U3UYECKHUE CBOMCTBA MPOCTHIX BEHIECTB — TaJIOTCHOB.
XHUMHUYECKHUE CBOMCTBA Ha MpUMEpe XJopa (B3aUMOAECHCTBHE C MeTalaMH, HEMETaJllaMH,
menoyamu).  XjopoBogopod. ConsiHag KHUCIIOTa, XHUMUYECKHE CBOWMCTBA, IOJyYEHUE,
npuMeHeHne. [lelicTBHe XJIopa M XJOPOBOAOPOJAa Ha OpraHu3M 4eJoBeKa. Baxuenmme
XJIOPHUJIBI U KX HAXOXKJICHUE B IPUPOJIE.

OO6mrast xapakrtepucTuka 3JeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble cTerneHn okucieHus. CTpoeHue u (QU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa U Cephl. AIINIOTPONHBIE MOAU(DUKAIINN KUCIOPOIa U Cephl. XMMUYECKHUE CBOWCTBA
cepol. CepoBoaopo, CTpoeHUE, (HU3MUECKUE U XUMHUYECKHE CBOMCTBA. OKCHABI CEphl Kak
MPEACTAaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KuciaoTa, Gu3nyeckrue U XMMUYECKHe CBOMCTBA
(oOumme kak mpencTaBUTENs Kilacca KUCIOT U crenuduyeckue). XUMUUYECKUE PEAKIIUU,
JeXxalnyue B OCHOBE IMPOMBIIUICHHOTO CIOco0a MOJyYeHHs] CepHOM KUCHOThlL. [IpumeHeHue
cepHoil kucinorel. CoJId CEpHOM KHCIOTHI, KA4eCTBEHHAs peakiusi Ha Cyiab(aTr-uoH.
Haxoxnenue cepel 1 €€ COCIMHEHNUN B MPUPOJE. XUMUUYECKOE 3arpsA3HEHUE OKPYKaroUIen



Cpelbl COEIMHEHHUSMH cepbl (KUCIOTHBIE MHOKIW, 3arps3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €T0 MPEJOTBPALLECHUS.

OO6mast xapakTepuctuka 31eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHHUA. A30T, pAacHpOCTpaHEHHWE B MNpUPOAE, (U3UUECKUE U
xuMuueckue cBoiictBa. KpyroBopor azora B mnpupoje. AMMHAK, €ro (QuU3HYECKHe U
XUMUYECKHE CBOMCTBa, ModydyeHwe U mnpumeHeHue. Conu aMMOHHUS, UX (U3UYECKUE U
XUMUYECKHE CBOMCTBa, MpuUMeHeHHne. KauecTBeHHasi peakius Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, €€ TMoJlyueHue, GU3NuecKrue U XMMUYECKUe CBOMCTBa (00IIME KaK MpPeACTaBUTENsS
KJlacca KUCIOT U crienrduueckue). Mcnonap30BaHre HUTPATOB U COJNEH aMMOHMSI B KayeCTBE
MUHEpAIbHbIX yI0OpeHU. XUMHUECKOE 3arps3HEHUE OKpYXaloleld cpeabl COeAMHEHUSIMU
azota (KHUCIIOTHBIE JIOKIM, 3arpsA3HEHHE BO3JyXa, MOYBbl M BoJgoEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, duznyueckue M XUMUYECKUE CBoOMcTBa. OKCuj
docthopa (V) u dochopHas kucnora, ¢hu3MUecCKHe U XMMHYECKHUE CBOMCTBA, IMOJTyUYCHHE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATIBHBIX yI0OPEHUI.

O6mas xapakrepuctuka 3yeMeHTOB [V A-rpynmbel. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. YTIepo/, aJTIOTPONHbIE MOAU(UKAIIMHN, PACTIPOCTPAHEHUE
B Mpupoje, (uU3MUecKkue M XUMHUYecKue cBoicTBa. AncopOuus. Kpyroeopor yriepona B
npupoje. OKcuabl yriaepoaa, ux GU3n4ecKrue U XMMUUYECKHEe CBOMCTBA, JACHCTBHUE HA KUBBHIC
OpraHu3Mbl, MOJYYeHHEe U MPUMEHEHHE. DKOJOTUYECKHE MPOOIEeMbl, CBA3aHHBIE C OKCHUIOM
yriiepoaa (IV), rumoresa riio0aabHOTO MOTEIUICHHUS KIIMMAaTa, TAPHUKOBBIH 3P GEeKT. YTonbHas
KHACTIOTa U €€ COJlM, UX (PU3MYECKUe W XUMUYECKHE CBOMCTBA, MOJYyYCHHE U NPUMEHEHHE.
KauectBeHnHas peakius Ha kapOoHaT-UOHBI. Vcnons30BaHue KapOOHATOB B OBITY, MEIUIIUHE,
POMBIIIIJIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHbIe MOHATHUS 00 OPraHMYECKHX BEUIECTBAX KaK O COCIMHEHHUAX YIiepoja
(MeTaH, STaH, OJTWJIEH, alleTUJIEH, 3TAaHOJ], TJUIEPHUH, YKCycHas kuciorta). [Ipuponnsie
HUCTOYHUKU YTJICBOJOPOAOB (YroJyib, MPUPOIHBIN Ta3, He(PTh), MPOAYKTHI UX MepepadOTKH
(OeH3uH), WX pojib B OBITY U MNPOMBIIUIEHHOCTH. [loHsATHE O OMOJOTHMYECKH BaKHBIX
BEIIECTBAX: XXUpaxX, OelikaxX, YIJIeBOJaXx — W MX pOJIM B >KM3HU 4eloBeka. MaTepualibHOE
€AMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COSTUHEHUH.

KpemHunii, ero ¢usnueckne W XUMUYECKHE CBONCTBA, MOJyYe€HHUE M MPUMEHEHUE.
Coenunenusi kpemuusi B mnpupoje. OO6mue mpexacrasieHus 00 okxcuae kpemuus (IV) wu
KpeMHuEeBOM kuciore. CWIMKaThl, WX HCIOJIb30BaHME B OBITY, B TPOMBIIIICHHOCTH.
Baxxueiiue crpouTenbHble MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OE€TOH, >Kele300€TOH.
[IpoGnembl 6€30MaCHOTO HCMOJIB30BAHMSI CTPOUTENBHBIX MAaTEPUATIOB B IOBCEIHEBHOMN
KU3HU.

Xumuueckuit IKCnepuUMeHm.

U3y4eHHe 00pa3li0oB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, IIPOBECHUE
KayeCTBEHHBIX PEaKINil Ha XJIOPUA-UOHBI U HAOIIOJEHUE MMPU3HAKOB UX MPOTEKAHUS, OTIBITHI,
oTpaxaroniue pu3nyecKue U XMMUYECKHUE CBOMCTBA TAJIOT€HOB U MX COEAUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUATIOB), O3HAKOMJIEHUE C 00pa3laMH XJIOPHUIOB (TajJOr€HHUIOB),
O3HAKOMJIEHME C o0Opa3namMu ceppl M €€ COeAUHEHUSIMU (BO3MOXHO MCIOJB30BAHUE
BUJIEOMATEpUaIOB), HAOJIOJEHUE Tpolecca OOyriIMBaHUSA caxapa ToJa  JACHCTBUEM
KOHIICHTPHUPOBAHHOM CEPHOM KHUCIOThI, U3YYEHHE XHUMHUYECKHX CBOWCTB pa30aBIeHHOI
CEpHOM KHCIIOTHI, IMPOBEICHHE KA4YeCTBEHHOW peaknuu Ha CcynbhaT-uoH M HaOIIo/IeHue
npu3HaKa e€ mMpPOTEeKaHMs, O3HAKOMIICHHE ¢ (DU3UYECKUMHU CBOMCTBaMHU a30Ta, Gocdopa u ux
COeMHEHUN (BO3MOKHO MCIOJIb30BAHHE BHUIEOMATEpPUAIOB), O0Opa3laMH a30THBIX U
dbochopHBIX ymOOpeHUl, IONydYeHHe, COOMpaHWe, pacllO3HaBaHWEC W H3yYEHHE CBOMCTB
aMMUaka, MPOBEJACHNE KAYECTBEHHBIX PEaKIMK HA MOH aMMOHMS U QocdaT-uOH U U3ydCHUE
MPU3HAKOB WX NPOTEKAHUSA, B3aAUMOACHCTBUE KOHUECHTPUPOBAHHOW Aa30THOW KHUCJIOTBI C
MeJ1bl0 (BO3MOKHO MCIIOJIB30BaHUE BUACOMATEPHUAIIOB), U3YUCHUE MOJENIEH KPUCTATITMYECKUX
peméTok anmasa, rpaduTa, (QyuiepeHa, O3HAKOMJICHHE C MPOIECCOM  aacopOnuu
PacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIIEM M YCTPOWCTBOM MPOTHUBOrasa, MOJydeHHUeE,
coOupaHue, paclo3HaBaHME M U3YUYEHHE CBOWMCTB YIJIEKHUCIOrO0 ras3a, M[pPOBEJICHHE
KAueCTBEHHBIX pEakIMii Ha KapOOHAT M CUJIMKAT-MOHBl M HW3Y4Y€HHE NPU3HAKOB WX
MPOTEKAHMs, O3HAKOMJIEHHWE C MPOAYKIIMEH CHIMKATHON MPOMBIIUICHHOCTH, PEIIeHUE
AKCHEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxkHeillne HeMeTaulbl U UX COCTUHEHUS.

MeTaujibl 1 UX COeTUHEHHS



OO6miasi XapakTepuCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU UX
nonoxeHus B lIlepuomnueckon cucreme xumudeckux sneMeHToB JI. M. MenneneeBa u
ctpoeHus aromoB. CTpoeHwe MeTamioB. MeTamnmueckass CBSI3b M METaJUIM4ecKas
KPUCTAJIIMYECKAs PEIIETKA. DJIEKTPOXUMHUECKAN Psii HANPsHKEHUM MeTauioB. Dusndeckue
U XMMHYECKHE CBOMCTBa MeTauioB. OOmme crocoObl monydeHus MetaioB. [loHsTue o
KOPPO3UU METAJNIOB, OCHOBHBIE CITOCOOBI 3alllUTHI UX OT Koppo3uu. CruiaBel (CTajib, YyT'yH,
JTIOpATIOMUHUM, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTambl: mojioxkenue B [lepuonandeckoid cucreMe XMMUYECKUX AJIEMEHTOB
J. W. MenneneeBa, CTpo€HHE HX aTOMOB, HaxXOXIe€HUE B Ipupoge. Pusmyeckue u
XUMUYECKHE CBOWMCTBa (Ha mpuMepe HaTpus U Kaiausi). OKCUIBI U THUAPOKCUABI HATPUS U
kanus. [[puyMeHeHne meI0YHbIX METAIIIIOB U KX COCTMHEHUA.

[IlesioyHO3EMENBHBIE METAUIbl MarHuil M KaiubLUi: noJjiokeHue B Ilepuonnyeckoi
cucrteMe xumMudeckux aneMeHToB Jl. M. MenzaeneeBa, cTpoeHME UX aTOMOB, HAXOXKIECHHUE B
npupoje. PU3N4YECKue U XUMUYECKUE CBOMCTBA MArHUA U KaJiblvsl. BaxkHENIIEe COeTUHEHNUS
KaJblusl (OKCU, TUAPOKCHU, COJn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

AnroMuHui: nosioxkenue B llepuogumueckoit cucrteme xumuyeckux snemeHtoB [ U.
MenpeneeBa, CTpOCHHE aToma, HaXOXJAeHuWe B Tmpupoaec. DuU3MUECKMEe U XUMHUYECKHUE
cBoMcTBa amroMuHMsI. AMMOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCUIA ATTFOMUHUS.

Kenezo: mnonoxenne B Ilepuomnueckoil cucrtemMe Xumuyeckux siaemeHTtoB [l H.
MenpeneeBa, CTpOCHME aToma, HaxOXJaeHuWe B Tmpupoae. DuU3MUECKME U XHUMHUYECKHUE
cBoicTBa Jxene3a. Okcuabl, ruapokcuasl u conu sxenesa (II) m xenesa (III), ux cocras,
CBOMCTBA U MOJy4YECHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C O0Opa3laMi METa/UIOB U CIUIABOB, UX (PU3MYECKUMH CBOWCTBAMH,
U3y4YeHUEe Pe3yJIbTATOB KOPPO3UU METALIOB (BO3MOXHO HCIIOJIh30BaHUE BHIACOMATEPHUAIIOB),
OCOOCHHOCTEHM B3aUMOJCHCTBHS OKCHJA KajJbllusg MW HaTpusi C BOJOH (BO3MOXHO
UCIIOJIb30BAHUE BHJIEOMATEPUATIOB), HCCIECIOBAHUE CBOMCTB JKECTKOM BOJBI, IMpoLecca
TOPEHHUsI JKelle3a B KUCIOpOoAEe (BO3MOYKHO MCIOJIb30BAHHME BUIAEOMATEPHANIOB), MPU3HAKOB
IIPOTEKAHUS KaYECTBEHHBIX PEAaKLUM HA MOHBI: MarHusi, KajablKsl, AJIFOMAHUSA, [IUHKA, KEJe3a
(IT) u xenesza (III), meau (II), HaOMrOAEHUE M OMHUCAHUE TIPOILIECCOB OKpAITUBAHUS IUIAMEHHU
MOHAMU HaTpHsi, Kalus M KadblLMs (BO3MOXHO HCIIOJIb30BaHUE BHUIECOMATEPHUAJIOB),
UCcleIoBaHre aM(pOTEPHBIX CBOMCTB IMAPOKCH/IA aAIFOMUHMS U TUAPOKCHUIA IIMHKA, PEIICHHUE
AKCIIEpPUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHenIre MeTaJlIbl U UX COCAUHEHUS.

XuMHA ¥ OKPYIKAKOIIa"A cpeaa

BemecTBa n MaTepraiibl B TIOBCETHEBHOM KU3HU YEJIOBEKA. be3oIrmacHoe ucnoyib30BaHue
BEIIECTB M XUMMUYECKHX peakuuii B ObiTy. [lepBas momomp mpu XUMHYECKHUX OXKOTax H
OTPABJICHUSX.

XHUMHYECKOE  3arpsA3HEHHUE  OKpyXKawomeh cpenbl  (mpedenbHas — JOMycTUMAas
KOHIIeHTpamus Bemects, nanee — [1/1K). Pons xumMuu B pemieHn# 3K0JIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepuUMenm:

H3y4deHre 00pa3IoB MaTepUaIoB (CTEKIIO, CIIJIaBbl METAJIJIOB, MTOJIMMEPHBIEC MAaTEPUAIIBI).

Mescnpeomemmuuie ceaszu

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU N3YYCHUH XUMHH B 9 KiTacce OCyIIeCTBISIETCS
yepe3 WCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TMOHATHUH,
SIBJISFOLIUXCS CUCTEMHBIMU JJIS1 OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTecCTBEHHO-HAy4YHbIE TOHATHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHanW3, CHUHTE3, KJIacCU(UKAIMS, TMEePUOANYHOCTh, HAONIOJACHHWE,  JKCIECPUMEHT,
MOJICIUPOBAHUE, W3MEpPEHUE, MOJelb, SBICHUE, IMAPHUKOBBIA J(P(PEKT, TEXHOIOTHS,
MAaTEpHUAIIBIL.

®usuka: Marepus, aroM, O3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaIHOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUU 3apsif, HNPOBOJHUKH, IOJYINPOBOJIHUKH,
TUAJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBa, Ias,
pacTBOp, pPacCTBOPUMOCTb, KPUCTAJUIMUECKasl pEeIIETKa, CIUIaBbl, (PU3MUECKHUE BEJIMYUHBI,
€MHHIbl U3MEPEHHUSI, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, CONHIIE.

buonorus: ¢gorocunres, apixanue, Ouocdepa, 3KOCUCTEMA, MUHEpaAIbHBIE YJIO0OpEHMUS,
MHKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IIUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIE MOPOJbI, IOJE3HbIC
HCKOTIaEMBbIE, TOIJIMBO, BO/JIHbBIE peCypCHI.



IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pEe3yJabTaThl OCBOEHMS MPOrpPaMMbl OCHOBHOrO oOIIero o0pa3zoBaHUs
JOCTUTAIOTCA B XOJile OOyYEeHHS XUMUHM B €JIUMHCTBE YYeOHOM U BOCIHUTATEIHHOU
NEATeIbHOCTH B COOTBETCTBUM C TPATUIMOHHBIMH POCCUUCKUMU COLIMOKYJIBTYPHBIMH U
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, MPUHSATHIMU B OOINECTBE MpaBUIaMU W HOPMaMU
MOBEJACHUS U CHOCOOCTBYIOT MIpOLECCaM CaMOIO3HAHHUSA, CaMOPa3BUTHUA M COUUAIU3ALUU
00y4Jarouuxcsi.

JIMYHOCTHBIE PE3YNIbTAThl OTPAXKAIOT FOTOBHOCTH OOYYalOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUNA U PACIIMPEHHUE OMBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpUOTHYECKOTO BOCIIUTAHMS .

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJICJHIO, MIOHUMAaHUs 3HAYCHHUS XUMUUYECKOM HAyKH B >XKM3HU COBPEMEHHOTO
oO011ecTBa, CIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(OpMaIuet 0 nepeoBbIX TOCTHXKEHUIX U
OTKPBITHSIX MUPOBOM U OTEYECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTpOIICTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCIIATAHMSI:

IPEACTaBICHUS O COIMAJIBHBIX HOPMax M MpaBUJIaX MEXKIUYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOH, yueOHO-
UCCIIEI0BATENbCKON, TBOPYECKOM M JPYrUX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HoO0pa3HON COBMECTHOM JEATEIBHOCTH TMPHU BBHIMOJHEHUH YYEOHBIX, MO3HABATEIbHBIX
3a/1a4, BBIMOJHEHUH XUMHYECKUX OKCIIEPUMEHTOB, CO3JaHUU YYCOHBIX MPOEKTOB,
CTpeMJIEHHUsT K B3aMMOIIOHMMAHHIO W B3aUMOIOMOINM B TIpolecce JTOW ydeOHOU
NEeATENIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEJACHUE U TOCTYNKU CBOMX TOBAPHUILEH C
NO3ULIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHUS

MUPOBO33pPEHUYECKAE TMPEACTABICHUS O BEHIECTBE W XHMHYECKOM pEaKlHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABIIAIONIME OCHOBY JIS
NOHMMAHHUS CYIIHOCTH HAyYHOM KAapTUHBI MHpa, TMPEJACTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS MPUPOJbI, B3aUMOCBS3X YEJIOBEKA C IPUPOJHON Cpenou, o
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJIYYEHHWE HOBBIX 3HAHUU 1O XUMUH,
HEOoOXOUMBIE Jisi OOBSCHEHHS HAOJIOIaeMbIX IMPOIIECCOB M SIBICHUM, IMO3HABATEIHHOM,
MH(POPMAIIMOHHON W YHUTATENbCKOW KYJIbTYpPbl, B TOM YHCJE HABBIKOB CaMOCTOSTEIbHOMN
paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHON JMTEPATYypOH, JOCTYMHBIMH TEXHUYECKUMH
cpencTBaMu MHPOPMAITMOHHBIX TEXHOIOTU;

MHTEpeC K OOYUYEHUIO U MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOSKTHOW W WCCIENOBATEIbCKON JESITEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMpPaBICHHOCTH M YPOBHS OOYYCHHUS B JaJIbHEUIIIEM;

4) ¢popMuUpoBaHNS KYJbTYPbI 310POBbSI:

OCO3HAHME LEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 ’KW3HU, OCO3HAHUE MOCJIEACTBUNA W HENPUATHE BPEIHBIX
MpUBBIYEK (YIOTPEOJICHHS aJKOroJisl, HAPKOTUKOB, KYPEHHUs ), HEOOXOAUMOCTH COOJIIOJECHUS
mpaBwiI 0€30MaCHOCTH MPU OOpAIICHUH ¢ XMMHUYECKUMHU BEIIECTBAMU B OBITY W peanbHOU
KU3HU;

5) TPy10BOT0 BOCIIUTAHMS:

WHTEPEC K MPAKTUIECKOMY H3YUICHHIO TTPO(eccuii 1 Tpyaa pa3IndyHOTO poja, YBaXKCHHE
K TpyAy U pe3yjibTaTaM TPYJIOBOW JEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIM BHIOOP WHAMBUAYATBLHON TPACKTOPUU
MPOJOKEHUsT 00pa3oBaHusl C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUHU,
0OIlIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEIHON NpodecCuoHaNbHON A TEIbHOCTH
U Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH aJlallTUPOBATHCS B MPOPECCUOHATBHON

cperne;



6) 3K0JIOrM4eCKOr0 BOCIIMTAHHUS:

AKOJIOTUYECKHU IIeJ€CO00pa3HOe OTHOIICHUE K MPUPOJe KaK HCTOYHUKY KU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUs, TOHMMAaHUE [IEHHOCTHU 3JJ0pOBOT0 U O€30MacHOro oopasza
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
3I0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIO/ICHHS TTpaBUiI O€30MaCHOT0 MOBEACHUS MPU paboTe C
BEILIECTBAMU, a TAKXKE B CUTYyaIUsIX, YTPOXKAIOUIUX 3/IOPOBBIO U KU3HHU JIIO/ICH;

CIIOCOOHOCTU MPUMEHSITHh 3HAHUSI, TOJIy4aeMbIe MPU W3YYECHUU XUMHH, JJIS PELICHHUS
3a7a4, CBS3AHHBIX C OKPYXKalolled MPUPOJHOW CpenoW, Uil TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOM KYJIbTYPhI, OCO3HAHUS TJI00AILHOTO XapakTepa 3KOJIOTHYECKUX MPoOJieM U
MyTel MX pEHIeHUs MOCPEACTBOM METOJOB XHUMHH, KOJOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMAJIBHON MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B coctaBe meranmpeaMeTHBIX pe3yJIbTAaTOB BBIACISIOT 3HAUMMbBIC JJisI (DOPMUPOBAHUS
MHUPOBO33PECHUS 00IICHAYYHbIE MTOHATHS (3aKOH, TEOPHSsl, TPUHIIUII, TUTIOTE3a, (PaKT, cucTema,
MPOIIECC, AKCIEPUMEHT M JPYroe.), KOTOpPbIe HCIOJIB3YIOTCSI B €CTECTBEHHO-HAayYHBIX
y4eOHBIX TpEeaMeTax U TMO3BOJSIOT HAa OCHOBE 3HAHUN W3 ATUX MpeaMeToB (HOpPMUPOBATH
IpeACTaBICHUE O IEJIOCTHOW HAyYHOU KapTUHE MHPA, U YHUBEPCAIbHBIC YUeOHbIE ICUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHKATUBHBIC,  PETYJISTUBHBIC),  KOTOpbIE  OOECIIEUYMBAIOT
dbopMupoBaHUE TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOMU JIeSITEIIbHOCTH.

Ilo3HaBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble JJoruyecKkue JelcTBUA:

YMEHHUS HCMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHHM 3HAHUM:
pPacKpbhIBaTh CMBIC XUMHYECKUX TOHATUN (BBLACISITHR HMX XapaKTEpPHbIC MPU3HAKH,
yCTaHABJIMBATh B3aMMOCBSA3b C JPYTUMH TIOHSATHUSMH), WCIOJIB30BaTh TOHITUSA IS
OOBSICHEHUS OTIENbHBIX (DAKTOB U SBJICHUM, BLIOMPATh OCHOBAHUS W KPUTCPUH IS
KJIacCU(PUKAIIUU XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIIMM, YCTaHABIMBATh MPUYUHHO-
CJICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3y4EeHHS, CTPOUThH JIOTUUECKHE PaACCYXKICHUS
(MHAYKTUBHBIC, JICTYKTUBHBIC, 10 aHAJIOTHH), JIeJIaTh BBIBOJIBI U 3aKIIOUCHHUSI;

yMEHHE MPUMEHATH B TIPOIIECCE MTO3HAHUS TOHATHUS (MPEeIMETHBIC U METaIIpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENIU, UCIOJIb3yeMble B XMMHUHU, TTPEOOPa30BBIBATh HMIHPOKO
IpPUMEHSIEMbIE B XHMHU MOJICJIbHBIE MPEACTABICHUS — XUMHUYECKHM 3HAaK (CHMBOJI
JJIeMEHTa), XUMHUYecKas (Gopmylia u 'ypaBHEHHE XUMHUYECKOW pEeaKkiuu — [P PCLICHHH
y4eOHO-TIO3HABATEIbHBIX 3a7a4, ¢ y4€TOM AITHUX MOJCIbHBIX IPEJICTABICHUN BBISBIATH U
XapaKTEePU30BaTh CYIIECTBEHHBIC MTPU3HAKH U3YYaeMbIX 00BEKTOB — XUMHUECKUX BEIICCTB U
XUMHUYECKUX PEAKIIUH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, TPUIMHHO-CIICICTBEHHBIC CBS3H
U TIPOTUBOPEUHUS B U3YUAEMbIX MPOIIECCax U SBJICHUAX.

Ba3oBhie ucciiegoBaTebCcKHe 1eCTBUSA.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHMUS, a
TaK)K€ B KauyeCTBE OCHOBBI IsI (DOPMHUPOBAHMS THIIOTE3bl MO TPOBEPKE NPABHUIBHOCTH
BBICKA3bIBAEMBIX CY>KICHUI;

MPUOOPETEHHE ONbITAa M0 TUIAHUPOBAHWIO, OPTAaHW3AIMK W TPOBEACHUI0 YICHUYCCKHUX
AKCTIICPUMEHTOB, YMEHHUE HAOIFOAATh 3a X0JI0M Mpoliecca, CaMOCTOSATEILHO MPOTrHO3UPOBAThH
ero pe3ysibTaT, (HOPMyIHpOBaTH OOOOIICHWS W BBIBOALI 110 pe3yibTaTaM IMPOBEIAEHHOTO
OTIbITa, UCCIIEIOBAHUS, COCTABIATH OTUYET O MPOJICIAaHHON padoTe.

Pabora ¢ undopmanmeii:

YMEHHE BBIOHMpATh, AHAIM3UPOBATh W HMHTEPIPETUPOBATH HHGPOPMALMIO PaA3IHMUYHBIX
BHJIOB B ()OPM TIPEACTABICHHUS, TOJYIaEMYI0 M3 Pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS
JUTEepaTypa XUMHUYECKOTO COJIEp)KaHUs, COpaBOYHBIE I10COOHMs, pecypchl HMHTepHeTa),
KPUTHYECKHU OIICHUBATH MIPOTHBOPECUUBYIO U HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE TPUMEHSTH Pa3IMIHBIC METOIBI M 3aIPOCHI IIPH MTOMCKE U 0TOOpE MH(pOpMAIUN
1 COOTBETCTBYIONINX JTAHHBIX, HEOOXOIUMBIX JIJIsl BHITTOJTHEHUS yUYeOHBIX U TIO3HABATEIIHHBIX
3a7a4  OMpEeNeNEHHOTO THIMA, NPHOOpETEeHHWEe OmbiTa B  00JaCTU  HMCIOJb30BaHUS
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTHM, OBJAJCHHE KYJIbTYPOH aKTUBHOTO
HCTIOJIb30BAHUS PA3TMYHBIX TTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBHIOMPATh ONTHUMAJILHYIO



dopMy npeacTaBiaeHUS UHPOPMALMKM U WUIIOCTPUPOBATH pPELIaeMbIe 3a/1a4yd HECIIOKHBIMU
CXEMaMH, TuarpaMmamu, IpyruMu popmamu rpayku 1 ©X KOMOMHALUSAMH;

YMEHHUE MCHOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce Y4eOHOM M HCCIIe0BATENbCKON
NEeATENbHOCTH WH(GOPMAIMIO O BIUSHUM MIPOMBIIUIEHHOCTH, CEJIbCKOIO0 XO35HCTBAa U
TPAHCIIOPTa Ha COCTOSTHUE OKPYXKAIOLIElH MPUPOTHOU CpeIbl.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC YUeOHbIE 1eHCTBUA:

yMEHHUs 3ajJlaBaTh BOMPOCHI (B XOJe nuayiiora W (Wiu) IUCKYCCHUHU) MO CYHIECTBY
o0cyxJ1aeMOi TeMbl, (POPMYJIUPOBATh CBOM NPEIJIOKEHUS OTHOCHTEIBbHO BBIMOJHEHUS
MPEIOKEHHOW 3a/1a4u;

YMEHHSI TPEACTaBIATH IOJYyUYEHHBIE PE3YJIbTAaThl IMO3HABATEIBHOM JEATEIbHOCTH B
YCTHBIX W THUCBMEHHBIX TEKCTaX; JeJaTh MPE3eHTAMI0 Pe3yJbTaTOB BBINOJHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (J1abopaTOpHOrOo  OMbITa, J1A0OpaTOpHOM  pabOTHl  TO
HCCJIEI0BAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHS y4eOHOT0 COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MMO3HABATENILHON U
UCCJIeI0BATEIbCKOM JESITEIbHOCTH NPU PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Y4ETa
OOILIMX MHTEPECOB M COTJacOBaHUS MO3UIMUHN (00CYyXaeHHs, OOMEH MHEHHUSIMH, «MO3TOBbIE
IITYPMbD», KOOPAMHAIMS COBMECTHBIX JI€WCTBMIA, OMNpeeiIeHUEe KPUTEPUEB IO OLIEHKE
KayecTBa BBINIOJHEHHON paOOTHI U APYTHE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE AelCTBUSA:

YMEHHE  CaMOCTOSTENbHO  ONpeNeNsiTh 1€ JESITEeNIbHOCTH,  IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATH U TMPU HEOOXOAMMOCTH KOPPEKTHPOBATH  CBOIO
NeSTENbHOCTh, BBIOMpaTh HauOosnee HG(EKTUBHBIE CMOCOOBI pEHIeHHs Y4YeOHBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIATH WJIM KOPPEKTUPOBAThH MPETI0KEHHBIN
QITOPUTM JICUCTBUM IMPHU BBHINOJHEHUU 3aJaHUl ¢ YYETOM MOJYYEHHMsS] HOBBIX 3HAHHU 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX M PEaKIHSAX, OIEHUBATh COOTBETCTBHE IMOJIYyYEHHOTO
pe3ynbTrata 3asBIICHHOM LM, YMEHHE WCIOJNb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI,
npejiaraemMbie B YCIOBUHM 3aJaHHI.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO O0053aTEILHOTO COJIEpIKaHMUS,
YCTAaHOBJIEHHOTO JaHHOW denepanbHoil pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHbBIE
oOydJaromMUMHUCs Hay4yHbI€ 3HAHUS, YMEHHS M CIOCOOBI JIeWCTBUM, crenuduyeckue s
NpeIMETHON 00JacTH «XUMHUS», BUIBI JIEATEITLHOCTH MO MOJYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEpIIpeTaluy, MpeoOpa30BaHUI0 W TMPUMEHEHHIO B PpA3JIMYHBIX Y4YEOHBIX U HOBBIX
CUTYalIUsX.

K koHiy oOyuenus B 8 kiiacce npeaMeTHbIe pe3ynbTaThl HA 0a30BOM YPOBHE JOKHBI
OoTpakaTh C(OPMHUPOBAHHOCTD Y OOYJAIOITUXCS YMECHHM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHITHI: aTOM, MOJEKYJa, XUMUYECKUN
AJIEMEHT, TPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OZHOPOAHAS U
HEOJIHOPOJIHAs), BaJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs W MOJEKYJSIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JOJISI XUMHUYECKOTO
3JIEMEHTa B COEIMHEHUH, MOJSIPHBI OOBEM, OKCHI, KHCIOTa, OCHOBAaHME, COJIb,
ANEKTPOOTPULIATEIBHOCTb,  CTENEHb  OKHUCJIEHMs,  XUMHYECKas  peakuus,
KJIaCCU(PUKAIUS peaKlUMi: PeaKkiuy COeAMHEHHUS, PEaKIHUU DPA3JI0KEHUS, PEaKIHU
3aMEILICHUs, peakuuu OOMeHa, H3K30- M JSHAOTEPMUYECKHE PEaKLUH, TEII0BON
adekT peaknuu, SAPO aTroma, IICKTPOHHBIM CIIOW aToMa, aTOMHas OpOWTalb,
paauyc aToMa, XMMHUYECKas CBsA3b, MOJSPHAS M HENOJSPHAsl KOBAJIEHTHAs CBA3b,
WOHHAs CBA3b, MOH, KATUOH, AaHHOH, PaCTBOP, MAcCOBas J10JIs1 BEIECTBA (IIPOLEHTHAs
KOHIICHTpAIIHs) B paCTBOPE;

e WWUTIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHUYECKUX IOHATHHA W NPUMEHATH 3TU
MOHATHS IPU ONTMCAHUU BELECTB U UX NPEBPALICHUM;

* UCTIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJSI COCTaBJICHUS (OpPMYT BEIIECTB H
YPaBHEHUW XUMUYECKUX PEAKIUN;

e ONPEJEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSIX, CTEIEHb
OKHUCJICHHSI 3JIEMEHTOB B OHMHApPHBIX COEIMHEHHMSX, MPUHAIJICKHOCTh BEILECTB K
ONpeeIEHHOMY KJIAcCy COEIMHEHUN 1o QopMynam, BHUJ XUMHUYECKOH CBS3U
(KOBaJICHTHAsI 1 MIOHHAs1) B HEOPTaHUYECKUX COCIMHEHUSX;



e packpbiBaTh cMbICH llepuonnyeckoro 3akona [[. 1. MenaeneeBa: 1eMOHCTPUPOBATH
MOHUMaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkenust B llepuogmyeckoil cucreme, 3aKOHOB COXPAaHEHMsSI MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YUE€HHsI, 3aKOHA ABOTaipo;

¢ ONMCHIBATH M XapaKTepHu3oBaTh TabmuuyHyro ¢opmy Ileproguyeckoil cuctemsl
XUMHYECKUX AJIEMEHTOB: pa3jinyarTh MOHATHUS «TJlaBHas noArpynna (A-rpymnna)» u
«obounas noarpynna (b-rpynma)», Mmanbie U OoJyiblIM€ TEPHUOJbI, COOTHOCHUTD
0003HayeHus1, KOTOpble UMeroTcs B Tabnuue «lleproanyeckas cucreMa XUMHUYECKUX
aneMeHToB JI. 1. Menaeneesa» ¢ 4MCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsj sjapa, oO0IIee YHUCIO 3IIEKTPOHOB H
pacnpeiesieHUue UX M0 3JIEKTPOHHBIM CIIOSIM);

e KJIJACCU(UIIMPOBATH XUMHYECKUE DJIEMEHTBI, HEOPTraHUYECKHUE BEIECTBA, XUMHUECKUE
peakuuu (MO YMCIYy U COCTABY YYaCTBYIOIIMX B PEAKLUU BEUIECTB, MO TEIUIOBOMY
sdexry);

e XapaKTepu30BaTh (OMUCHIBATH) OOLIME XMMHUYECKHME CBOMCTBA BEILECTB Pa3IUYHBIX
KJIACCOB, TMOATBEPKJasl ONHUCAaHHWE [PUMEpPaMU  MOJEKYJSAPHBIX  YypaBHEHUUH
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMIA;

e IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT UX KAaYECTBEHHOTO COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3IMUHbBIX YCIOBUSX;

e BEIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JI0JIF0 XUMHUYECKOT0 3JIEMEHTa 10 opMylie COeITMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA
B PacTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMHUECKOM PEaKIIH;

e IPUMEHATH OCHOBHBIE OMNEPAIMH MBICIUTEIBHONW NEATEIbHOCTH — aHAJIU3 M CUHTE3,
cpaBHeHHE, 000011IeHNEe, CUCTEMATU3aIUI0, KIIaCCU(PUKALIMIO, BBISIBICHUE MTPUYUHHO-
CJICJICTBEHHBIX CBA3€H — NJIi U3YYECHUs] CBOMCTB BEIIECTB U XUMHUYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE ~ METOJAbl  TO3HAaHUS —  HaOJIOJEHUE, H3MEpeHHe,
MOJEJINPOBAHNE, SKCIIEPUMEHT (pEajbHbI U MBICJIECHHBIN);

e CJI€IOBATh TMpaBWJIaM IIOJb30BAHUS XUMHUYECKOM TMOCYIOH U J1abOpaTOPHBIM
o0opyZoBaHUEM, a TakKe MpaBuiaM OOpalleHHs] ¢ BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMU TI0  BBITIOJIHEHHUIO JIAOOPATOPHBIX XHMHUYECKHX OMBITOB IO
NOJIYYCHUI0 U COOMpaHWI0 Ta3000pa3HBIX BEIIECTB (BOJAOpOAa U KHUCIOPOAA),
IPUTOTOBJIEHUIO PAacTBOPOB C OIpPEAEIEHHON MacCOBOW [0JI€ pPacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBAaTh M  MPOBOAUTh XHWMHUYECKHE IKCHEPUMEHTHI IO
pPacIiO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBI MHIUKATOPOB (JIaKMYC,
dbeHondTanenH, METUJIOPAHX U IPYTHE).

K koHiy oOyueHus B 9 Kjacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM ypOBHE JOHKHBI

OoTpakaTh C(POPMHUPOBAHHOCTH Y OOYJAIONTUXCS YMECHHM:

e PACKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IMOHATUM: XUMUUYECKUU SJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHHUOH, IIPOCTOE€ BEUIECTBO, CJO0KHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl peaKLus,
XUMHYECKasi CBsI3b, TEIJIOBOW 3(P(HEKT peakiuu, MOJib, MOJISIPHBIA 00BEM, pacTBop,
ANEKTPOJIUTBI, HEAIEKTPOIUTHI, 3JEKTPOJUTHYECKAs IUCCOLMALMS, pPEAKLIUU
MOHHOTO OOMeHa, KaTaliu3atop, XHMHYECKOe paBHOBECHE, OOpaTUMble U
HeoOpaTUMBbIe PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH, OKHCIUTEb,
BOCCTaHOBUTEIIb, OKHCJICHHE U BOCCTAHOBJEHHE, aJUIOTpOnusi, amM(pOTEpHOCTb,
XUMUYECKasi CBs3b (KOBaJEHTHAas, WOHHAs, MeETaJUIM4ecKas), KpHUcTajsinuecKas
peméTka, KOppo3us METaUIOB, CILIABbI, CKOPOCTh XMMHUYECKON PEaKLUH, NPEAEIbHO
nonyctuMast konuentpamusa [1/IK BemecTsa;

 WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKHX MOHSTUW W MPUMEHATH 3TH
MOHSATHS MPU OMKMCAHUU BEIECTB U UX MPEBPAILICHUII;

* UCTIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJSI COCTaBJICHUS (OpPMYT BEIIECTB H
YPaBHEHUU XUMUYECKUX PEAKINN;

e ONPEJEIATh BAJICHTHOCTb W CTENEHb OKHUCIEHUS XUMHUYECKUX DSJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOTO COCTaBa, NMPHUHAJIEKHOCTh BELIECTB K OIPENEIEHHOMY
KJIACCy COEIMHEHUM 1o (popmysiaM, BUJI XUMUYECKOM CBSI3M (KOBAJIEHTHAsl, NOHHAs,
METaJUINYECKasl) B HEOPraHWYECKHUX COEAMHEHMSX, 3apsiJ HMOHAa MO XUMHUYECKOM



(dopMyiie, XxapakTep cpeibl B BOJHBIX paCTBOpPaX HEOPraHUYECKUX COCAMHEHUM, TUII
KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMbICH lleprnonnyeckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro NOHMMAaHHE: OMUCHIBATh U XapaKTEpU30BaTh TabMuHyto hopmy [lepuonnyueckoi
CHUCTEMbl XMMHUYECKHX DBJIEMEHTOB: pa3inyaTh MOHITHUS «TJaBHas moArpymnmna (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», manble n GosibLIME TEPHOIBI,
COOTHOCHTh OOO3HAYEHUS, KOTOpPbIE HUMEIOTCI B NEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsja sapa, oOllee YMCIO 3JEKTPOHOB M pacHpeliesieHue HUX MO 3IEKTPOHHBIM
CJI0SIM), OOBSICHITH OOIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB U MX
COCIMHEHUN B IIpeesiaX MajbIX MEPUOAOB U TIIaBHBIX MOATPYIIL ¢ YU4ETOM CTPOCHUS
HX aTOMOB;

e KJIJACCU(UIIMPOBATH XUMHUYECKUE 3JIEMEHThI, HEOPraHUYECKUE BEILECTBA, XUMHUECKUE
peakuuu (MO YMCIYy U COCTaBY YYaCTBYIOIIMX B PEAKLUU BEUIECTB, MO TEIUIOBOMY
sddexTy, Mo U3MEHEHHUIO CTETIEHEH OKUCIEHNUS XUMUYECKHUX DJIEMEHTOB);

e XapaKTepu30oBaTh (OMUCHIBATH) OOIIME M cHelupUYecKue XHUMHYECKHUE CBOMCTBa
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKasl OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHHUI COOTBETCTBYIOINX XUMHUUECKUX PEAKIIUM;

e COCTaBJISITh YPABHEHUS DJIEKTPOJUTUUECKON AUCCOLMALIMU KUCIIOT, IIEJIOYEH U COJIEH,
NOJIHbIE M COKpAIIEHHbIE YpPaBHEHMS pEaKIMil HOHHOrO OOMEHa, YypaBHEHHS
peakuuid, TOATBEPKIAIONIMX CYIIECTBOBAHME TI'E€HETUYECKOM CBS3M  MEXIY
BEIIECTBAMU PA3TMYHBIX KJIACCOB;

e PACKpBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHHUS AJIEKTPOHHOI0 OajaHca 3TUX PEeaKIui;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHSI, BO3MOKHOCTHU
MPOTEKAHUSI XUMHUYECKUX TTPEBPAIIEHUN B PA3TUYHBIX YCIOBUSX;

e BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO B MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
JI0JIF0 XUMHUUYECKOT0 3JIEMEHTa 10 (popMylie COeIMHEHH s, MAaCCOBYIO JIOJIO BEIIECTBA
B PacTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKON PEAKIINH;

e COOIONIATh TPaBWJIA TOJH30BAHUA XUMHUYECKOW TIOCYIOM ©  Ja0OpaTOPHBIM
o0OpyZOBaHMEM, a TaKKe MpaBWiia OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKIMSIMU TI0  BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB TIO
MOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAaKa M YTJIEKUCIIOTO rasa);

e [IPOBOJINThH PEAKIIUU, MOATBEPKAAIOIINE KAUECTBEHHBIM COCTAaB Pa3iWYHbIX BELIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOPHUI-, OpOMUI-, HOAUI-, kKapOoHaTt-, docdar-,
CWIMKAT-, Cylb(aT-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHUS W HOHBI W3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOUIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

e IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIBHON NEATEIbHOCTH — aHajJu3 U CUHTE3,
CpaBHEHHE, O00OOIIEHUE, CHUCTEeMAaTH3aIlMI0, BBISBICHWE PUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUIl M3Y4YE€HUs CBOWCTB BELIECTB U XMMUUYECKUX PEaKLHM, €CTECTBEHHO-
HAay4HbIE METOABl TIO3HAaHUS — HAOMIOJeHUEe, W3MEPEHHE, MOJICTUPOBAHUE,
JKCIIEPUMEHT (peanbHbII 51 MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KNIACC
KonuuecTBo 4acoB
Ne HanMeHOBANME DAICI0B 1 TeM HDOIDAMMEL DJieKTpoHHBIe (¢ poBbIe) 00pa3oBaTeIbHbIC
. pasn porp Beero Koutponbnsbie IIpakTHUeckn pecypesI
padoTsI e padoThbI
Paszngen 1. [lepBoHadaibHbIe XUAMAYECKHE ITOHSI THST
X — 0
1.1 HIMHA Ba)fHaﬂ O0JIACTh CCTECTBOSHATIA 1 5 2 Bbub6moreka IIOK https://m.edsoo.ru/7f41837c
MPAKTUYECKOM IEATETBHOCTH YeIOBEKa
12 BeliecTBa 1 XUMHYECKHE PEAKITUH 15 1 Bbub6moreka IIOK https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pasneun 2. Baskneiinme npeacTaBuTe M HEOPraHAYECKHUX BEINECTB
21 Bosnyx. Kucnopon. ITonstue 06 okcnmax Bubmmoreka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopom.IToHsITHE 0 KUCITOTaX U COMSIX 1 bubmoreka [IOK https://m.edsoo.ru/7f41837¢c
2.3 Boma. Pactopsl. [TonsiTre 06 OCHOBaHHUSX 5 1 1 Bbu6imoreka IIOK https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIC KJTACCHI HEOPTaHUIECKUX COCIMHEHHI 11 1 1 Bbu6imoreka IIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. HepPIO).IPI'-leCKHﬁ 3aKOH " l'[epnozm'{ecxaﬂ CUCTEMA XUMHYIECCKHUX JJIEeMe
BOCCTAHOBHUTEJ/IBHBIC PEAKIIUN

HTOB ]_I. HN. Menneieena. CTpoe}me aToMoOB. XMMHYeCKas CBA3b. OKHCINTEIbHO-

[Tepnoanueckuii 3akoH u [lepuoanueckas cucrema
3.1 xumudeckux anementos JI. Y. Menneneesa. Ctpoerie 7 bu6moreka IIOK https://m.edsoo.ru/7f41837c¢
aToMa
3 Xumuueckas cBs3b. OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIE 8 1 Bu6morexa LIOK https://m.edsoo.ru/7f41837¢
peaximu
Hrtoro 1o pasaeny 15 butmmoreka ITOK https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMst 3 bu6mmoreka [TOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 10 [TPOTPAMME 63 4 5
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9 KJIACC

KoangecTBo yacoB

Ne H K - DJieKTpoHHBIe (G poBbIe) 00pa3oBaTEIbHBIC
anMEHOBAHHE PAa3/IeJIOB H TEM MPOrPaMMBbI
/i pasx porp Beero OHTPOJIbHbIE PaKTHYECKH pecypeni
padoTsI ¢ padoThI
Paznen 1. BemecTBo M XUMHYeCKHE peaKIuu
H o
1.1 OBTOPCHHC H YT1yOIICHHE 3HaIHI OCHOBHBIX P ei0B 5 1 Bu6miorexa LIOK https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKITHii 4 bubmmorexa ITOK https://m.edsoo.ru/7f41a636
C) . X
1.3 TICKTPOTHTHHCCKAT JUCCOLHAIA. AMMHIICCKHE peakitin 8 1 1 Bubmorexa LIOK https://m.edso0.ru/7f41a636
B pacTBOpax
Hroro no pazaemny 17
Paznen 2. HeMeTa/JIbI M X CO€TMHEHUS
ITA-
2.1 OO1mas XapakTepHCTHKA XHMHIECKHX SIEMEHTOB V 4 1 bubmoreka ITOK https://m.edsoo.ru/7f41a636
rpymnmsl. I'ajgorenst
OO01as xapakTepruCcTHKa XUMUYECKHX 371eMeHTOB VIA-
2.2 N 6 Bubmmorexa LIOK https://m.edsoo.ru/7f41a636
rpymmsl. Cepa u e€ coeTMHEHHS
0o VA-
2.3 THA% XApaKTCPHCTILIA XHMITICCIIX STCMCHTOB 7 1 Bu6miorexa LIOK https://m.edsoo.ru/7f41a636
rpynmsl. A3ot, Gochop 1 ux coearHeHUs
00 IVA-
2.4 T4 XapaKTEPHCTHIA XUMITICCITIX STEMCHTOR 8 1 2 Bu6miorexa LIOK https://m.edsoo.ru/7f41a636
TpYyMIbL. YTIEpo U KPEMHHH U UX COSTMHEHHS
Hroro no pazneny 25
Pasnes 3. MeTa/uibl ¥ HX COeIMHEHUA
3.1 OO61mye CBOWCTBA METAIIIOB 4 Bu6miorexa IIOK https:/m.edsoo.ru/7f41a636
3.2 Ba)kHeii1e MeTauIbl 1 KX COeJMHEHHS 16 1 2 Bu6miorexa IIOK https:/m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nen 4. Xumus u okpy:kawmas cpeia
4.1 BelmecTsa ¥ MaTepHAIb B JKH3HU YEIOBEKA 3 Bu6miorexa LIOK https://m.edso0.ru/7f41a636
Hroro no pazaeny 3
Pe3sepBHOe Bpemst 3 bu6mmoreka [{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMM 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne DJ1eKTPOHHbIE HU(PPOBbIE
Tema ypoka Bcero P i pp
n/m Hara o0pa3oBare/ibHbIE PeCypPChl
4acoB

IIpeame . Po 3 enoBeka. Tema

1 PEAMET XHMHH. TOJI> XIMHHI BKUSHI ACTOBCKA. TEMAH | 4 Bubmiorexa LIOK https://m.edsoo.ru/ff0d210c
BeIlleCTBa

2 [TorsTHE O METO1aX TTO3HAHUS B XHMHH 1 bu6mmoreka I{OK https://m.edsoo.ru/ff0d227e
[IpaxTueckas padota Ne 1 «IIpaBusna paboTsl B

3 nabopaTopur U MPUEMBI 00paIieHus ¢ 1abopaTOPHBIM 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
UYucTteie BemecTBa U cmecu. CriocoOwl pasene

4 1 TB{ petiecta it evect. L PY PASACIICHIA 1 bu6mmoreka I{OK https://m.edsoo.ru/ff0d26ca
cMmecei
IIpa eckas paborta Ne 2 «Pa3nenenne cMmeceii (Ha

5 pakTirieciad pabot « . enenHe cmece (1 1 bu6mmoreka I{OK https://m.edsoo.ru/ff0d28c8
MIpUMEPE OYMCTKH TOBAPEHHOMN COJIN)»

6 ATOMBI 1 MOJIEKYJTBI 1 bubmunoteka [{OK https://m.edsoo.ru/ff0d2a6c
X € JieMe .3 e

7 MMIHCCKHE DICMEHTSL. 3HAKH (CHMBOITBI) XHMHHCCKHX 1 bubnuoteka LIOK https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB
IIpocThie u clioXHbBIE BENIECTBA 1 bu6mmoreka I{OK https://m.edsoo.ru/ff0d2a6¢c
ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubnuoreka LIOK https://m.edsoo.ru/ffod2d50
3 . X

10 AKOH TIOCTOANCTBA COCTARA BEMECTD. AMMITACCKa 1 bubmuoteka [{OK https://m.edsoo.ru/ff0d2eae
(dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB
O .O

11 THOCHTCIBHAT ATOMHA Maccd. LTHOCHTETbHAA 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca

12 MaccoBas 10JIs1 XUMHYECKOI'0 DJIEMEHTA B COETUHEHNHT 1 but6nunotexa LIOK https://m.edsoo.ru/ff0d350c
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13

KonnuectBo Bemectsa. Monbs. MoJsspHas macca

bubnmoreka [1OK https://m.edsoo.ru/ff0d5230

dusznueckre U XUMUUYECKUE IBJIEHUA. XUMHUYECKaA

14 bubnuoteka L{OK https://m.edsoo.ru/ff0d37fa
peaxius

15 [Ipu3Haky U yCII0BUS IPOTEKAHUS XUMAYECKHUX PEAKIUI bubnuoreka LIOK https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUS MACChI BEIIECTB. XUMHUCCKUC

16 P - bubnuoteka [{OK https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruucie 0JINYECTBA, MACCHI BEIIECTBA 10

17 PITHEICHIDT KOTHHECTRA, MACCH! BEIECTRA T Bu6miorexa L{OK https://m.edsoo.ru/ff0d5708
YPaBHEHUSIM XUMHYECKHUX PEaKIIni
Knaccndukanus XuMHYECKUX peakiuii (CoOeTnHEHUS

18 Purcan peakuui (coea : Bu6miorexa LIOK https://m.edsoo.ru/ff0d3f34
paslioKeHus1, 3aMeIeHUsI, 0OMEHA)

19 O06o06meHre 1 cucTeMaTU3aIus 3HAHUI bu6mmoreka [{OK https://m.edsoo.ru/ff0d40c4
KontponbHas padora Nel o Teme «Bemecta

20 HIPOJIbHAT pabota N2 IO TeMe «Betlectsa ! Bu6morexa LIOK https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKITHI)
Bo3s — cMech ra3zoB. CoctaB Bo3ayxa. Kucinopon —

21 AyX X poA Bu6mmorexa LIOK https://m.edsoo.ru/ff0d448e
AJIEMEHT M TIpocToe BemiecTBo. O30H
dusndecKre 1 XUMUYECKUE CBOMCTBA KUCIIOpOIa

22 PO Bu6miorexa LIOK https://m.edsoo.ru/f0d4614
(peakmuu okucieHus, roperne). [lonstue 06 okcumax
CriocoOblI OJTydeHHUsI KMCIIOPO/ia B 1ab0paTOpuu U

23 i PO paTop bubnuoteka LOK https://m.edsoo.ru/ff0d497a
npoMbInIeHHOCTH. [I[puMeHeHne Kuciaopoia
TennoBoii 3¢ heKT XUMHIECKOW PeaKIuu, IOHITHE O

24 TEPMOXUMHUYECKOM YPABHEHUH, DK30- U bubmuoreka [IOK https://m.edsoo.ru/ffod4790
SHAOTEPMHUECKUX PEAKITUIX
Tommuso (HedTh, Yroiabs U MeTaH). 3arpsi3HEHHUE BO3TyXa,

25 (e, yr ) P % bubnuoteka [{OK https://m.edsoo.ru/ff0d4cda
CHOCOOBI €ro MpeoTBpaIleHuUs

26 [Tpaktuyeckas padota Ne 3 o reme «Ilomydenue u bubmuoteka LIOK https://m.edsoo.ru/ff0d4ae2
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coOMpaHue KUCIOPO/1a, U3YUYECHHE €T0 CBOUCTBY

Boaopon — anemeHt u npocroe Benmectso. Haxoxnenue

27 bu6mmoreka [{OK https://m.edsoo.ru/ff0d4dd0
B IIPUPOJIC
dusndueckue €CKHE CBOICTBA BOJAOPOIA.

28 MSHHICCIHE 1 XUMITISCHE CBOUCTRA BONOPOA Bubmiorexa LOK https://m.edsoo.ru/ff0d4ddo
[IpumeHneHnne Boopoaa

29 [ToHsTHE O KUCITOTAX M COJIAX bu6mmoreka I{OK https://m.edsoo.ru/ff0d50d2

30 CriocoObI TIOJTydeHUS BOJIOPOIA B JIA0OPATOPUHN bubmmoreka [1OK https://m.edsoo.ru/ff0d4ddo0
IIpaxTueckas padora Ne 4 o teme «Ilonyuenne u

31 p P e Br6mmorexa [IOK https://m.edsoo.ru/ff0dAf42
coOupaHue BOJAOPOJIa, H3YICHUE €TI0 CBOMCTBY

32 MounsipHbiit 00bEM T'a30B. 3aK0H ABOTaIpo bubnuoreka LIOK https://m.edsoo.ru/ffod542e
Brruncienus o0néMa, KOJIMYECTBA BEIISCTBA ra3a 1o ero

33 Hl . bu6mmoreka I{OK https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJIMYECTBY BEIIECTBA MU 00BEMY
B cie 00BEMOB T'a30B M0 YPaBHEHHUIO pea a

34 PIAHCTICHHS ODBEMOB Tasop 10 YPAaBHCHHIO Peakiiii 1 Bu6morexa LIOK https://m.edsoo.ru/ffod5708
OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHH Ta30B

35 dusnyeckre 1 XUMUYECKIE CBOMCTBA BOJIBI bu6mmoreka L{OK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [TonsiTHe 00 MHAMKATOpaAX bu6mmoreka I{OK https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HacwimeHHbIe u

37 HEHACBIIIEHHbIE PACTBOPBI. MaccoBas J0J1s BEIIECTBA B bu6mmoreka I{OK https://m.edsoo.ru/ff0d5b40
pacTtBope
[Tpaktrueckas padora Ne 5 o reme «IIpurotopienue

38 PacTBOPOB C OINpPEACTIEHHON MAaCCOBOM JOJIEH bubnuoreka LIOK https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEIIECTBA
K 60Ta Ne2 K .B .

39 OHTPOJIPHAA paboTa 110 TEME «RICIIOPOAL. BOAOPOA bu6mmoreka I{OK https://m.edsoo.ru/ff0d6342
Bona»

40 Oxcuppl: cocTaB, KacCH(pUKAIUs, HOMEHKIATypa bubmunoreka LIOK https://m.edsoo.ru/ff0d664e
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[Tosydenune 1 XMuMHUYECKUE CBOMCTBA KUCIIOTHBIX,

41 1 bu6mmoreka [{OK https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM()OTEPHBIX OKCHUIIOB

42 OcHoBaHUs: cOCTaB, KIacCH(pHKANNs, HOMEHKIATypa 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u XMMHYECKHUE CBOMCTBA OCHOBAaHUIA 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocra, kinaccudukaiiyisi, HOMEHKIIATypa 1 bubmuoreka LIOK https://m.edsoo.ru/ff0dfee?

45 [Tonyuenue 1 XMMHUYECKHE CBOMCTBA KUCIIOT 1 bubmuoreka LIOK https://m.edsoo.ru/ff0dfee?
Conu (cpenHue): HOMEHKIIATypa, CII0COOBI IOIy4CHUS,

46 (cpemne) . P ya 1 bu6mmoreka [{OK https://m.edsoo.ru/00ad9474
XUMUYECKHE CBOMCTBA
[Tpaktrudeckas padorta Ne 6. Perenue

47 AKCIEPUMEHTAIBHBIX 3a1a4 0 TeMe «OCHOBHBIE KJIACCHI 1 bu6mmoreka [{OK https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTMHCHUIN
I'enetnueckas cBsI3b MEXKIY KJIacCaMU HEOPTaHUUECKUX

48 N a p 1 bu6mmoreka I{OK https://m.edsoo.ru/00ad9a50
COEIMHEHU I

49 O0001IeHne 1 cUCTEMATHU3AINA 3HAHUI 1 bu6mmoreka I{OK https://m.edsoo.ru/00ad9ch2
KonTponsnas padota Ne3 no teme "OCHOBHBIE KJIACChI

50 P P o 1 bubmunoreka I1OK https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COEIUHEHUIA
[lepBbie MOMBITKY KIacCU(PUKAIIMN XUMUYECKHX

51 P Puican 1 bu6mmoreka I{OK https://m.edsoo.ru/00ad9ffa
aneMeHTOB. [ToHsATHE O TpyINax CXOIHBIX 3JIEMEHTOB
[Tepuoanueckuii 3akoH u [leproaudeckas cucrema

52 PHOA PHOA 1 bubnuoteka [{OK https://m.edsoo.ru/00ada52¢c
xumuueckux aemeHToB J[. . Menzaeneesa

53 [lepuoapl, rpymiibl, MOArPYIIILI 1 bubmuoreka [{OK https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tombl bubmmoreka [{OK https://m.edsoo.ru/00ada342
CrtpoeHue 3MeKTPOHHBIX 000JI09€K aTOMOB JIEMEHTOB

55 p vp 1 bu6mmoreka L{OK https://m.edsoo.ru/00adaébc
[Tepuonnueckont cucremsl . . Menneneesa

56 XapakTepHuCTUKa XUMHUYECKOTO JIEMEHTA 110 €70 1 bubnuoteka LIOK https://m.edsoo.ru/00ada824
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nosoxeHuro B [lepuoauueckoit cucreme /1. 1.
Menpeneesa

3nauenue [leproauueckoro 3aKoHa 1jsl pa3BUTHUS HAYKU

o7 u npaktuku. [. 1. MenneneeB — y4€Hblii, neaaror u 1 bubnuoreka L{OK https://m.edsoo.ru/00ada96e
IpaXkJIaHUH
58 3;i<§£:§§pnuaTeanocn ATOMOB XHMITTECIKIX 1 bu6mmoreka [{OK https://m.edsoo.ru/00adaab8
59 HNonnas XxumMudeckas CBs3b 1 bu6mmoreka [{OK https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHasi XuMu4eckasi CBsi3b 1 bubnuoreka L{OK https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenomsipHast XuMu4eckas CBs3b 1 bubnuoreka LIOK https://m.edsoo.ru/00adaab9
62 CreneHb OKHCIICHHS 1 bu6moreka [{OK https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH 1 bu6moreka I{OK https://m.edsoo.ru/00adb076
64 OKHUCIUTETN U BOCCTAHOBUTEIIN 1 bu6moreka I{OK https://m.edsoo.ru/00adb076
65 i;i?;;ziiﬂciﬁga Ned o reme «Crpoetiie atoma. 1 bu6mmoreka I{OK https://m.edsoo.ru/00adb486
66 O06001IeHrEe 1 cucTeEMAaTH3aAA 3HAHWI bu6mmoreka L{OK https://m.edsoo.ru/00adb33c
67 O06001IeHre 1 cUCTEMATHU3AlNA 3HAHUI bu6mmoreka I{OK https://m.edsoo.ru/00ad9ch2
68 O00011IeHNE U CUCTEMAaTH3alU 3HAHU I 1 bu6mmoreka L{OK https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Ne DJ1eKTPOHHBbIE IU(POBbIe 00pa3oBaTeIbHbIE
Tema ypoka [ara P unp P
n/n Bcero pecypcbl

Ilepuoauueckuii 3akoH. Ilepuoanyueckas cucrema

1 PHOA pHod 1 bu6mmoreka [{OK https://m.edsoo.ru/00adb59e
xuMmudecknx anemeHnToB J[. . Meneneera
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYICCKHUX

2 P . 1 bu6mmoreka [{OK https://m.edsoo.ru/00adb6b6
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB
Knaccndukamnus 1 HOMEHKIIaTypa HEOPraHMIECKUX

3 Puican P p 1 bu6mmoreka I{OK https://m.edsoo.ru/00adb7e2
BECIIIECTB
Buapl XuMHYeCKOM CBSI3HM U THITBI KPUCTAITHYSCKUX

4 H_, p 1 bu6morexa I{OK https://m.edsoo.ru/00adbac6
peméToK

5 Kontponbras padorta Nel o reme «IloBTopenue u 1
yTIIyOJIeHUE 3HaHWI OCHOBHBIX pa3/iesioB Kypca 8 Kiaccay
Kiaccudukanus XMkMUIECKUX peaKIui o pa3IMdHbIM

6 Puican peart P 1 bu6mmoreka L{OK https://m.edsoo.ru/00adbch0
MIpU3HAaKaM
IlonsaTue o ckopocTu XuMudeckoit peaknuu. Ilorstue o

7 P pearti 1 bu6mmoreka I{OK https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKITUIX
[TonsaTHE 0 XMMUYECKOM paBHOBECHHU. DaKTOPHI,

8 BIIUSIOIINE HA CKOPOCTh XUMUUYECKOU PEAKIIUU U 1 bubmuoreka [{OK https://m.edsoo.ru/00adc28c
MOJIOYKEHUE XUMMHUYECKOTO PAaBHOBECHUS

9 OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE PEAKIINU 1 bu6mmoreka I{OK https://m.edsoo.ru/00adcade
Teopust a5eKTpoUTHYECKOM nucconranuu. CUiibHbIC U

10 P P A tat 1 bubnuoteka [1OK https://m.edsoo.ru/00adcd68
cl1abbie AIEKTPOJIUTHI

11 HonHble ypaBHEHUsI peaKmi 1 bubnuoreka L{OK https://m.edsoo.ru/00add448
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XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE

12 . . bu6mmoreka [{OK https://m.edsoo.ru/00add5d8
MIPEJICTABICHHUH 00 AIEKTPOIUTUICCKON TUCCOIHAITAN
XHUMHUYECKHEe CBOMCTBA COJICH B CBETE MPEICTABICHUN 00

13 § el Bu6miorexa LIOK https://m.edsoo.ru/00add8h2
AMEKTPOIUTUICCKON TUCCOITUAIITU

14 [TonsiTHe 0 ruaponU3e comneit bubmuoreka L{OK https://m.edsoo.ru/00add9d4

15 O06o06meHre U cUucTeMaTU3aIus 3HAHUH bu6mmoreka [{OK https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1. «Pemenue

16 p P Bu6miorexa LIOK https://m.edsoo.ru/00addbfa
OKCIICPUMCHTAJIBHBIX 3a1a4»
KonTponbras padota Ne2 o Teme « NeKTpOTUTHICCKAS

17 P P P bu6mmoreka I{OK https://m.edsoo.ru/00addecO
qucconranya. XUMUYECKUE PEAKIIMU B paCTBOPAX»
OO6Iast XapaKTepHUCTHKA TaJIONeHOB. X UMUYECKHE

18 Hul p p bu6mmoreka I{OK https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MPUMEPE XJI0pa
Xnoporogopo. CojisiHast KUCI0Ta, XAMHUYECKHE

19 up HOPOA ’ bu6nuoreka ITOK https://m.edsoo.ru/00ade104
CBOMCTBA, MOJTYYCHHE, MPUMCHEHUE
[IpakTuueckas padora Ne 2 o reme «llomyduerue

20 p . p . . yi bu6mmoreka I{OK https://m.edsoo.ru/00ade348
COJISTHOM KMCJIOTBI, U3y4eHHEe €€ CBONCTBY
Brruncienust mo ypaBHEHHSIM XUMUYECKUX PEAKITUN

21 P peartiud, bu6nuoreka ITOK https://m.edsoo.ru/00ade488
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE

22 OO1as XapaKTepUCTHKA 311eMEHTOB VIA-TpyIIIibI bubmuoreka [{OK https://m.edsoo.ru/00ade64a
AmnorponHbie MouduKanuu cepbl. HaxoxaeHue cepbl 1

23 . P . AupHKal P A . P bubmuoreka [{OK https://m.edsoo.ru/00ade64a
e€ COeIMHECHMH B IpUpoAe. XUMHYECKUE CBOMCTBA CEPhI
CepoBoaopo, CTpoeHne, PU3NIECKHE U XUMUYECKHE

24 P . AOPOA, 1P ¢ bubnmuoteka [{OK https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcwunpl cepbl. CepHas KUCIO0Ta, GU3HIESCKUE U

25 s p p ¢ bubmuoteka [OK https://m.edsoo.ru/00adea28

XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC
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XUMHUYECKUE PEaAKIINH, JIeKalMe B OCHOBE
MPOMBIIIJIEHHOTO CII0Cc00a MOTyYEeHHUsI CEPHOI KHUCIOTHI.

26 . bu6mmoreka [{OK https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl
COCIMHEHUSIMHU CEPBI

27 Boruncnenue MaccoBoi 10711 BBIXO/1a MPOTyKTa PeaKkluu bubnuoreka LIOK https://m.edsoo.ru/00adec8a
OO011ast XapakTepuCTHKa 371eMEHTOB V A-rpynmnsl. A30T,

28 pacnpocTpaHeHue B Ipupoae, GU3NIECKue U XUMHYECKUE bubnuoreka LIOK https://m.edsoo.ru/00adeea6
CBOMCTBA
AmMuak, ero puzndecKkue 1 XMMUIECKUE CBOMCTBA,

29 ¢ bu6mmoreka I{OK https://m.edsoo.ru/00adf004
MOJTyYeHUE U IPUMEHEHUE
[TpakTuaeckas padota Ne 3 o Teme «Ilomyduenwe

30 p p . yi bubmuoreka IIOK https://m.edsoo.ru/00adf180
aMMHMaKa, U3y4eHHUE €TO CBOMCTBY
A3OTHas KUCIIOTa, €€ PU3NIECKUE M XUMUUYECKHE

31 . ¢ bu6mmoreka I{OK https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonp30BaHre HUTPATOB M COJICH aMMOHUS B KA4eCTBE

32 MHHEPAJIBHBIX YI00peHU. XMMUYECKOE 3arpsi3HEHUE bubnuoreka LIOK https://m.edsoo.ru/00adf518
OKPYXKAIOIIEH Cpe/ibl COCTMHEHHUSIMU a30Ta
®ochop. Okeupa pocdopa u pocdopHas kuciora,

33 $op A gocgopa (V) V(b $op bubmuoteka [1OK https://m.edsoo.ru/00adf68a
(buznuecKkrue U XMMUYECKUE CBOMCTBA, OTyYCHHE
Hcnons3oBanue ¢pocdaToB B KaueCTBE MHHEPATbHBIX

34 . Qoc . P bubnuoteka [{OK https://m.edsoo.ru/00adfc20
ynoopeHuii. 3arpsizHeHre NpupoIHOi cpeabl hocharamu
VYrnepon, pacnpocTpaHeHHe B IpUpoJie, pu3nyeckue u

35 PO, pactip N P pupoze, ¢ bubnuoteka [1OK https://m.edsoo.ru/00adfd9c
XUMHUYECKUE CBOMCTBA
Oxcuppl yriepoja, ux Gu3ndeckre 1 XUMHUECKUe

36 CBOMCTBA. DKOJIOTHYECKUE MTPOOIEMBI, CBS3aHHBIE C bubmmoreka [1OK https://m.edsoo.ru/00adfebe

okcuzaoM yriepoaa (IV)
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37 VYroJibHasI KUCIIOTA U €€ COJIU 1 bu6nuoreka I{OK https://m.edsoo.ru/00ae006¢
[TpakTuaeckas padota Ne 4 o reme "Iloryuenue

38 yriekucioro rasa. KauecTBeHHas peaxiys Ha KapOoHaT- 1 bubmuoreka [{OK https://m.edsoo.ru/00ae027e
noH"

39 Knae;)ioclzza;;:;;:i’iigz ;S OPraHIHICCKUX BCINECTBAX 1 Bu6moreka ITOK https:/m.edsoo.ru/00ae054e

40 Kpemuuii u ero coeauneHus 1 bubnuoreka LIOK https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue

41 SKCIEPUMEHTAJIBbHBIX 3314 10 TeMe «Baxkneinine 1 bubmuoreka LIOK https://m.edsoo.ru/00ae0bf2
HEMETAJLTBI ¥ UX COCTHMHEHUS)

42 Eg;:f;;;ﬁa; Eiizzgigzﬂiehde «Baxueiiume 1 bu6mmoreka I{OK https://m.edsoo.ru/00ae0el8
OO0mmas XxapakTepUCTUKAa XUMHYCCKHAX JIEMEHTOB —

43 METAILIOB. MeTaﬂanefKaﬂ CBASL 1 MeTaHHH?eCKaH 1 bu6mmoreka I{OK https://m.edsoo.ru/00ael103e
KpUCTAJTNYecKas pemérka. Gu3nyeckue CBOMCTBa
METaJIOB

T BGmoTera LIOK Hipsiinedso0 u/00ee115
O61ue crnocoOb! moxydeHust MeTauioB. CIiaBsl.

45 Briuncnenus no ypaBHEHUSIM XUMHUECKUX PEAKLUM, 1 bu6mmoreka L{OK https://m.edsoo.ru/00ael1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT IPUMECH

46 [TonsTHE O KOPPO3UU METAIIIOB 1 bubnuoreka I{OK https://m.edsoo.ru/00ae1278

47 [IlenouHbIe METAILITBI 1 bubmuoteka [{OK https://m.edsoo.ru/00ael4b2

48 OKcupl ¥ TUAPOKCUABI HATPUSI U KaIHs 1 bu6mmoreka I{OK https://m.edsoo.ru/00ael14b2

49 [IlenouHO3eMeNbHBIC METAIIBI — KAJIBIIWA U MarHUH 1 bu6moreka I[{OK https://m.edsoo.ru/00ae15e8
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50 Baxneiiiue coequHeHUS KalIbIUI 1 bubnuoreka I{OK https://m.edsoo.ru/00ae15e8
51 O0600meHne 1 cucTeMaTH3aIys 3HaHUH 1
52 JXé€ctkocTh BOABI M CLIOCOOBI €€ yCTpaHeHHUs 1 bubnuoreka LIOK https://m.edsoo.ru/00ae1886
53 HpaKTqu,_CKaﬂ pabota J,\,@ 6 10 Teme "KEcTkOCTS BOAE 1 1 bu6mmnoreka ITOK https://m.edsoo.ru/00aelaed
MCTOJbI €€ YCTPAaHCHHA
54 AtoMuHUH 1 bu6mmoreka [{OK https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA M THIPOKCH/IA 1 bu6mmoreka [{OK https://m.edsoo.ru/00aelc64
56 Keneso 1 bu6mmoreka [{OK https://m.edsoo.ru/00ae1d86
57 Oxcuppl, ruapokcunl u conu xenesa (11) u xenesa (1) 1 bu6mmoreka [{OK https://m.edsoo.ru/00ae35e6
58 OG6o01IeHne U CHCTeMATH3AIIUS 3HAHUI 1
59 iﬁ;ﬂgﬁ;ﬁ;ﬁfeﬁiﬁéﬁ;H;iHCHs;I:;:g :ﬂ“’fmaﬂwm SR io 1 bubnuoreka I{OK https://m.edsoo.ru/00ae3de8
BhIUMCIIEHHS [0 yPABHEHUSAM XMMUYECKUX PEAKIUMN, €CIIH OJIUH U3
60 pEeareHToB JiaH B U30BITKE MM COIEPIKUT NIPUMECH. Bbrauncienus 1 bu6mmoreka I{OK https://m.edsoo.ru/00ael1750
MACCOBO#i JI0JTH BBIXOZIA TIPOIYKTA PEAKIIMH
61 O0006111eH1Ee U cHCTEMAaTH3allns 3HAHU I 1
62 Kontpomnsnas pabora Ned mo Teme «BaxHelmme MeTauIbl U UX 1
COE/IMHEHHSD)
63 BemtecTBa 1 MaTepHAIbI B TIOBCEIHEBHON KU3HH YENOBEKA 1 bubnuoteka IL{OK https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE OKPYXKAIOMIEN CPEIBI 1 bubnuoteka [1OK https://m.edsoo.ru/00ae4270
65 PoJb XMMUH B PELIEHAN SKOJIOTHYECKUX TPOGIEM 1 bubnuoteka [1OK https://m.edsoo.ru/00ae4270
66 O0600mIeHNE U CHCTEMATH3AIHs 3HAHNT 1 bu6mmoreka I{OK https://m.edsoo.ru/00ae0d0a
67 O0600mIeHNE U CHCTEMATH3AIHs 3HAHNT 1 bu6mmoreka L{OK https://m.edsoo.ru/00adb33c
68 O6001IeHNe U CHCTeMATH3aHs 3HAHUH 1 bu6mmoreka I{OK https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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«S1 Uy Ha yPOK XMUMHUIY

http://him.1september.ru Enqunas komnexuus LIOP: [IpenMeTHas KoUTeKIys
«XUAMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHBIC
skcriepuMenThl: Xxumus. Komnekuusa Poccuiickoro o61ieo0pa3zoBaTebHOTO
nopTaia

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

http://www alhimik.ru Bcepoccuiickast oaumIiraa MKOJIbHUKOB 10 XMMHH
http://chem.rusolymp.ru Opranuueckast XUMHS: JSKTPOHHBIH YICOHUK SIS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIH yUeOHHK
http://www hemi.nsu.ru OTKpBITBIH KOJUTEIHK: XUMHUS
http://www.chemistry.ru JluctaniioHHas OJIMMITHA/IA [T0 XUMUU:

TEJICKOMMYHHKAIIMOHHBIA 00Pa30BaTeIbHBINA MPOEKT
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