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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ Y4€TOM KOHIICNIMHU TMpenojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit denepanum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOIEH cTpareruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3aiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TPeOOBaHUM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHUWE XUMHUHU CJIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenue xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITeIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBA€T OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYaIOIIMNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJ] B 3KOJIOTUYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CrpykTypa cojiepKaHus MPOrpaMMbl MO XMMHUU CHOpMHUpPOBaAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMHUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEJICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHU O CTPOECHUM aTOMa U XUMUYECKOH CBSA3H;

— TMpeICTaBleHUH 00 AIEKTPOJUTHYECKON JMCCOLMALMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJHSSI (PYHKIIMHU OOBSICHEHUS U POTHO3UPOBAHUSI CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBJICUYECHHUEM 3HAHUN U3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a1a4a
y4e0OHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU M3YYCHHUH BEIICCTB M XMMHYCCKUX PEaKIIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATENIbHON U Y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e30macHOro 00OpallleHUs ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe WHTECIUICKTYaIbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSTEIbHOM MMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIU), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YYCHHUH
XUMUH, TPUMEHSITh UX TIPHA PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opmupoBaHHEe y OOy4YaOMMXCA TYMAaHHUCTHYECKUX OTHOIICHUMA,
MOHUMAHUS TICHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJOTHYECCKU
1[eJIECO00Pa3HOr0 TOBEIEHUS B OBITY W TPYAOBOM JEATETLHOCTH B IIEJISIX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIsS ¥ HAMPaBICHHOCTH NaTbHEUIIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMeCei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CiloXKHbBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aToOMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsSI3b KOJIMUECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYECKUE U XUMHUUYECKUE SABJICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuUiiaMu padoThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHCAHUE
dbu3nyeckux CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJACHUE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJBI) U XMUMHUYECKUX (TOPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kelie3a ¢ pactBopoM coyit meau (11),
U3YYeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MAarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OYNCTKH MMOBAPEHHOMN
COJIM, HaAOJIOJICHUE W  ONHCaHWE  pPe3yJbTAaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeElIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BemecTBO. Haxoxaenue kuciopona B Tpupoje, (HU3MYECKHUE U XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOIU(GUKALINS KHCIOPO/Ia.

TernoBoit »hdEKT XUMHUUYECKOW pPEakluu, TePMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMHUYECKHUE CBOMCTBA, MPUMEHEHUE, CTOCOOBI TofTyueHust. Kuciotsl
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIMIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10711 BeIlIeCTBa B PaCTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bozbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanusa Heopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  cojeoOpasywoniue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHBIE) U
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHuA. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. HomeHnknarypa coneii. OU3NYECKUE U XUMHUYECKHE CBOWCTBA COJIEM.
[TomydyeHue conen.

I'eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXe€, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAONIOICHHE
B3aUMOJCUCTBUS BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pAClO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3II0B BEMIECTB KOJIUYECTBOM
1 Monp, uccienoBaHME OCOOCHHOCTEH pAacTBOPEHHsI BELIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C ONPEAEIEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJEHCTBHE BOABI C MeETalIaMU (HATpUEM H
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEpUANIOB), HCCIEIOBAHUE



00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKPAaCKH MHJIMKATOPOB B PACTBOPAX KUCIIOT U LIEN0YEH, U3YUEHNE B3aUMOJECHCTBUS
okcuaa meau () ¢ pactBopom cepHOW KUCIOTHI, KUCIOT C METaJUIaMH, pPEeaKIuil
HEWTpanu3aluy, NOJyYEHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTaJljIa IPYyTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 I10 TEME
«BaxHelmune K1acchl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajlore€Hbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
U TUAPOKCUBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [leprognyeckoi
cucteMbl xumudeckux snemeHToB /. M. Mengneneesa. llepuonsl w1 rpymnmsl.
PuU3NYECKUNA CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMUYECKUX  BJIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IpaKJaHUH.

Xnumuueckass cBs3b. KoBajlleHTHas (HoOJisipHass M HEMOJSpHas) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
rUAPOKCUIA LHMHKA C pAaCTBOPAMHM KHCJIOT M IIEJOYEH, MPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4epe3 MCHOJb30BAHME KaK OOIIMX €eCTECTBEHHO--HAYyYHBIX



MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIETIbHBIX PEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBEHHO--HAy4YHbIE TOHITH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

®dusuka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BeIleCTBa, Tra3, (PU3MUECKUE BEJIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TTOJIE3HBIC
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonnueckuit 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTMHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJIeMEHTOB B llepuomnueckoil cucreme u
CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHMMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIioBoMYy 3(dekTy, 1o
W3MEHEHUIO CTENEHEeW OKMCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusX. [[oHSITHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HAa CKOPOCTh XMMHYECKOW pPEaKIMU W TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBINM  OajnaHc
OKHUCIIUTENIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBienue YpaBHEHUI
OKHCIIUTENIbHO--BOCCTAHOBUTENILHBIX ~ PEakIMii C  HCIOJb30BaHUEM MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopust 3AEKTPOTUTHIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MeXaHu3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccouranuu. CUIIbHbBIE U CJIa0ble SJIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE U COKpAIIEHHbIE HMOHHBIC YypaBHEHHsS peakuuil. CBOWCTBA KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEAKIIUU OT
BO3JICUCTBUSL  PA3IMYHBIX  (PAKTOPOB, HCCIIEAOBAHUE  AJIEKTPOIPOBOJIHOCTHU
pacTBOPOB BEILIECTB, MPOIIECCA TUCCOLIMAIIMN KUCIIOT, IEI0YEH U COel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
NPU3HAKK TMPOTEKAHHs] peakuuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHUE Ta3a, oOpa3oBaHUE BObI), OMBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIMil (FOpeHue, PEeaKkIuu pas3lIoKEeHUs,
COCIIMHEHHUS), pAClO3HABaHHE  HEOPraHWYECKHUX  BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEAKIIUM Ha MOHBI, PEIICHUE HKCIIEPUMEHTAIBLHBIX 3a]1a4.

HeMmeTasnibl 1 MX coeIMHEHU S

OO6mast xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3auMOACICTBHE
C MeTajulaMH, HeMeTaJlaMu, uienoyamu). XsopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJIy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOAOPOJa HA OPTaHU3M UeloBeKa. BaxHelire XJIOpUIbl U UX HAXOXKICHUE B
IPUPOJE.

Oo6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (PU3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYecKue cBoucTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMUYEeCKUe CBOMCTRA (00IMe KaK MpeICTaBUTENs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JIEKAIUe B OCHOBE
MIPOMBITIIUICHHOTO CHoco0a TMOMy4YeHUsT CepHOM KHUCIOThl. [IpuMeHnenue cepHoOU
KucIoThl. CONM CEepHOM KHUCIIOTHI, KadeCTBEHHAs peakius Ha Cyiab(ar-HoH.
Haxoxnenue cepbl M €€ COCNUMHEHUUW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpY’)Karolel cpeabl COCTUHEHUSIMU Cepbl (KUCIOTHBIC JIOXKIU, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CTOCOOBI €ro MpeI0TBPAILICHHUS.



OOmas xapakrtepuctuka 31eMeHTOoB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHue U nmpuMeHeHue. Conu aMMOHus,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenuduyecKue).
Hcnonb3oBaHre HUTPATOB U COJIE aMMOHHMSI B KaUE€CTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOXKIM, 3arps3HEHHE BO3ayXa, MOUBbl M BoAoEMOB). docdop, amioTpomHbie
monupukammu pocdopa, guzndyeckue U xumuueckue cporctea. Okcun dochopa
(V) u dochopnas kuciora, Gu3nUecKkue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, JTIOTPOITHbIE MOIU(DUKALINY,
pacmpocTpaHeHHe B MPUpPOAE, GrU3HUecKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
KpyroBopor yraepoma B mnpupoge. Okcuuabl yriepojga, HUX (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, [OJIyY€HUE U
NpUMEHEeHHEe. DKOJOTHYECKUEe MPOOIEMBbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KACIOTa U €€ coyid, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npuMmeHenue. KauecTBeHHas peakuuss Ha kapOoHaT-vOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUILIUHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO031CTBE.

[lepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[TpuposnHble HMCTOUYHUKH YTIEBOAOPOAOB (Yrojlb, NPUPOIHBIA Tra3, HEPTH),
MPOJIYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAYKHBIX BEIIECTBAX: )KHUpax, OejKax, yrieBojax — U uX
ponM B OKM3HM 4eloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YEHUE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus o0 OKcHie
kpemaust (IV) u kxpemHueBoit kucinote. CHIMKATHI, UX HCIOJb30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobGiieMbr  ©€30macHOrO  MCIOIL30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3l0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
MIPOBEICHNE KaueCTBEHHBIX PEaKIMid Ha XJOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NUECKHe W XWMHUYECKHE CBOMCTBA
rajJoreHOB M HUX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHIOB), 03HaKOMIIEHHE C 00pa3iiaMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO MCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaOJFOICHHUE TIpoliecca OOYTIIMBAHUS caxapa Mol JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON peaKIMu Ha CyJb(}aT-uoH U HAOMIOICHUE MTPU3HaKa e
pPOTEeKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMM CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMu a30THBIX
u GochopHBIX yaoOpeHui, MoydeHne, coOnpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOWMCTB aMMMakKa, IPOBEIACHHE KAYECTBEHHBIX PEAKIMNA HAa HOH aMMOHUS H
dbochar-uoH U wU3yueHUWE TPU3HAKOB HX TMPOTEKAHUS, B3aHUMOJICHCTBHE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), M3YyYCHUE MOJeNed KPUCTAUIMYECKUX PEIIETOK aimasa,
rpadura, (QysuiepeHa, O3HAKOMIICHHE C MPOLECCOM aacopOlMu pacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHUE M U3YYCHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
MMPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKIHMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxHellne HeMeTauibl U UX
COCIUHECHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxkeHus B llepmoamyeckol cucteMe XHMHYECKHX diaeMeHToB [[. .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTamnyeckas CBs3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
crocoObl TosydeHusi MetauioB. [loHsTHE O KOppO3UM METalIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB /. M. MeHpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJIE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabsl 1
TUAPOKCUIBI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COCIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3yiemeHToB J[. . MenaeneeBa, CTpoeHHE UX
aTOMOB, HaXOXJiIeHUE B npupojae. Ouszndeckre u XUMUYECKHUE CBOMCTBA MarHus 1



KaJibl[usl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AJ'OMUHHI: TI0JI0XKEHUE B [lepnoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. dPusmueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpOEGHHE aTroMa, HaxoxJeHue B mnpupoae. duznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcubl, THAPOKCHIBI U comu xxenesa (11) u xxenesa
(1), ux cocraB, CBOWCTBA U TOJyUEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE PE3yJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnucaHue MPOIECCOB OKpaIlIMBaHUS
IJJaMEHH WOHAaMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbI K KX COCIUHEHHUS.

XHMMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM 4YenoBeKa. be3zomacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIICPUMEHT, MOJCIIMPOBAHUE, HW3MEPCHHUE, MOJICb, SBIICHHE, ITapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwu3zrka: MaTepus, aTOM, JJICKTPOH, POTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIHI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  JTHUIJCKTPUKH, (POTORIEMEHT, BEIICCTBO, TEIIO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIuIaBbl, (PU3MUYCCKHE BEIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢dortocunHTe3, nbixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, TUTaTEIbLHbIC BEIISCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC TTOPO/IbI, MOJIC3HBIC
HCKOIIaeMbI€, TOIIJIMBO, BOJIHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JIYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpOIlEcCam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTALlUU U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XUMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOTr0 OOIIEeCTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

IPEJCTABJICHUS] O COLMAIBHBIX HOPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIeATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJIHEHUHM YYEOHBIX, TO3HABAaTEIbHBIX 3a/a4, BBITIOJIHEHUH XWMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yueOHOM AesITeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY [IJI1 TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOAbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HaOJI0JaeMbIX MPOIIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypO, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHUI0 U IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 310POBb:

OCO3HAHME [IEHHOCTU JKW3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HHU, OCO3HAHUE MOCIEICTBUHA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U peanbHOM KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Tpodecchii U TpyJa pa3auyHoro poja,
YBaXKEHUE K TPYAY U pe3ysbTaTaM TPYJAOBOU AEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHWM 1O  XWMHHM, OCO3HAHHBIA  BBIOOpP
VH/IMBUIYAJIIbHON TPAaeKTOPUU MPOJIOJDKEHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 11e7IeCO00pa3HOe OTHOLIEHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOJCHHUS
paBuJ O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUHU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEAOU, JIsl TIOBBILIECHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJieM M MyTed MX pelIeHHs MOCPEACTBOM METOA0B XHMMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHHUKAaTUBHOU U COLMAJIBHOM IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranmpeaIMETHBIX pPE3yNbTATOB BBIIEISAIOT 3HAYMMbIE IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsI, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpCAJIbHbIC yUeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aAeiicTBUA:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHWI: PacKpbIBaTh CMBICT XUMHMUYECKUX MOHATUM (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHHUS OTJIEIBHBIX (J)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAINKA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIIECJCTBEHHBIE CBA3UM MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykACHUS (MHIYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peaklMy — MpU PEIICHUH y4eOHO-TIO3HABATENbHbBIX 33j/1ad, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OPraHU3AlMU W MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbI M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOUHAITUSIMU,

YMEHUE UCIOJIb30BaTh U AaHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAOIIEH NPUPOIHON
Cpelbl.

KoMMyHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ ruaora u (Min) JTUCKYyCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  MPEACTABISATH  MNOJYYEHHBIE  pE3yJibTaThl  I[MO3HABATEIBHOM
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUI0
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIEpUMEHTa (J1a00paTOPHOrO ONBITA,
nabopatopHOi pabOTHI O UCCIIEI0BAHUIO CBOIMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOW  JEATENBHOCTH [P PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApYTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBIICHHOM IEJId, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/1JIaraeMble B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMKCS HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI



NEUCTBUN, crhenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsX.

K xonIy oOyuenus B 8 kjiacce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHATHH: aTOM, MOJIEKYJIA,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JIOJIsI XUMUYIECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasl peakius, Kiaccu(ukanus peakuuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XAMHUYECKasi CBA3b, MOJSIPHAS M HEMOJISIPHASA KOBAJIEHTHAS CBSI3b, MOHHAS
CBS3b, WOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHUMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCAMHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XAMHWYECKUX BJIEMEHTOB OT WX MNojoxeHus B [leprmommueckoil cucreme,
3aKOHOB COXPaHEHMS MAcChl BELIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHMYECKMX JJIEMEHTOB: pa3finyarh [OHITUA «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas nmoarpynna (b-rpymma)y, Maneie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux diemernToB J[. U
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi sapa, 0011ee YUCIio SJEKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMHUYCCKUX TIPEBPAIICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO JjeMeHTa 1o ¢GopMmyse COECIUHEHHS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPaBHEHHIO
XAMHUYECKON pEeaKIuy;

MPUMEHSATH OCHOBHBIE OTICPAIUH MBICIIUTEIILHOMN NEITEIEHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kilaccu(uKaImio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YEHHUs CBOMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJICIHUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U U JIA00PaTOPHBIM
o0opyZOoBaHMEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTMBITOB T10 TIOJIYICHHUIO B COOMPaHUTO Ta3000pa3HbIX BEIIECTB
(Booposia ¥ KHCIIOpOJa), MTPUTOTOBJICHUIO PACTBOPOB C OMpeaeaEHHON
MacCoOBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHAE DKCIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB INEIOYCH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JIAaKMYC, (PeHON(PTAICHH, METUIOPAHK

U Jpyrue).

K xonIy oOyueHus B 9 kjiacce npeIMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKasl pPeaKlMsi, XUMUYeCKasi CBs3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJISIpHBIM ~ 00BEM,  PAcTBOp,  BJIEKTPOJIMTHI,
HEDBJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] OUCCOLMALMSA, PEAKUIUH HOHHOTO
oOMeHa, Karauu3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAas,
MeTajuInyecKas ), KpucTaInyeckas peeéTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOM PEAKIHH, NPEAECIBbHO JONMYCTUMAasi KOHUCHTPAU
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPAIICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUM 1o (opmyiaM, BHUJ XHUMHUYECKOU
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaxX HEOPraHUYECKHX COCAWHECHUH, TUI KPHUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUCHIBATH U XapaKTePU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «mobodyHas
noarpynmna (b-rpynma)», manbie u OOJbIIME MEPUOAbl, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINMUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue UX 0
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB JJIEMEHTOB M MX COCAMHEHUHN B Ipelenax MaJlbIX IEPUOJOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEAKIHUU
BEII[ECTB, MO TEIIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKIAs OIMNKHCAHUEC
IPUMEPAMU  MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIMX
XAMUYECKUX PEAKIIHI;

COCTaBJISITb YPABHEHUS DJICKTPOJUTUYECKOM JHUCCOLMAUMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIUMA
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHca 3TUX PeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOIo J3JieMeHTa Mo ¢Gopmylsie COCIUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKON pEaKIu;

co0JIro1aTh paBUiia MOJIH30BAHKUS XUMUYECKOU MTOCYA0M B 1aOOpaTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBAaMHU B
COOTBETCTBHHM C HMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOAUTH PEAKIIUU, TTOATBEPKAAIONINE KAaUeCTBEHHBIM COCTAB Pa3INYHbIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHMYECKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIIBHOM JISATEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3alINIO, BBISIBIICHHE TPUYHNHHO-
CJICICTBCHHBIX CBSI3€H — JJIT M3YyYCHHsI CBOMCTB BEMIECTB M XMMHYECKUX
peaKmuii, E€CTECTBEHHO-HAy4YHbIC METOABI TO3HAHUS — HaOIIOICHHE,
U3MEpEHNe, MOJCIMPOBaHUE, DIKCIICPUMEHT (PEeaIbHBIM M MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koun4vecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIE (LM (POBbLIE)
KonTposabHbie IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubnunoreka LIOK
' MPAKTUYECKOU NEeSATEILHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemrecTBa 1 XUMHU4YECKHE bubnunoreka LIOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20

Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HEOPraHMYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubmuoreka [IOK
00 okcHuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubmmoteka IIOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBaHMSIX https://m.edso0.ru/7f41837c
94 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPraHWYECKUX COEAMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /. U. MenageneeBa. CTpoenne aToMoB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

bubnunorexa LIOK
1 .. 7
3 XMMHYCCKHX 3]EMCHTOB J| https://m.edso0.ru/7f41837c
Mengaene-eBa. CtpoeHue
aroMa
XUMHYeCKas CBA3b.
3.2 OKUCIIUTEIIHLHO- 8 bubmorexa [IOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC pCaKHI/II/I
bubmuoreka [{OK
u 1
TOTO 10 pasieiy S https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrtpoabnbie IIpakruueckue (uidpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO M XUMHYeECKHE PeaKIU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M UX COeIMHEHUS
21 OO0mras XxapakTepUCTUKa XUMHUUECKUX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 BHGMCHTOIS VIAl-Dr nbl. Cepa u eé 6 0 bubmorexa LOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubnmorexa LOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.4 snemenToB IVA-rpymnnel. Yriepon u 8 1 2 bubmmorexa TIOK
' . PYHIEL p https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS



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

Hroro no pazneny

Paznen 3. MeTaJJIbI M MX COeIUHEHUS

25

. bubnuorexa [IOK
3.1 Obmpae croiicTBa MeTaNIOB 4 https://m.eds00.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkneinive MeTayuibl U UX COESIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
4.1 B epUAJIbI B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' cliecTa 1 Matep https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
P 3 bu6nmorexa LIOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponab xumuu B 1 bubnunoreka LIOK
JKA3HHU YeoBeKka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c
9 IlonsaTue o MeTo1aX MO3HAHUS B 1 bubnunoreka LIOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
paboThI B 1a00paTOpUU U TPUEMBI bubnnorexa [JOK
3 1 1
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bubnmorexa LIOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «11’333 eJIeHne cﬁeceﬁ (nHa mpumepe 1 brbmmorexa LTOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
but6mmoreka [IOK
6 ATOMEI H MOTIEKYJIb! . https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIOXKHBIC BEIISCTBA 1 bubmorexa I[JOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubnmorexa LHOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bub6nmoreka [IOK

1 X .B
0 umirieckas popuysa. Banenrhocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [IOK
11
OTtHocuTeNnbHASI MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubnunoreka LIOK
3JIEMEHTA B COEAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiecTBa. MoJib. bubnunoreka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [{OK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yclaoBUS MPOTEKAHUS bubnuorexa [{OK
15 .
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubnnorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucienus: KoauvecTBa, MacChl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHA
Knaccudukanms XuMuaeckux
18 eak ngl) (coéI WHEHUSI, Pa3I0KEeHH brbmmorexa LTOK
bealht A P : https://m.eds00.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneauct. O000IeHHE 1 Bubmmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubmuoreka [IOK

«BeIIIeCTBa U XUMHUYCCKUC PCAKLIU

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d4290

Boznyx — cmecs razos. Cocras

bub6nmoreka [IOK

21 .K —
BO3AyXa. BHCTIOPOA ™~ SIEMEHT H https://m.eds00.ru/ff0d448e
npocroe BeuecTBo. O30H
du3nvecKkue 1 XUMUYECKHE CBOMCTBA
22 KHCII0po/ia (peakliuy OKUCIIEHUS bubamorexa LIOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI oTy4YeHUsT KHCIIOPOia B
23 nabopaTopuu iqn OMBII_HJ'IerHOHCTI/I bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIESCKOM
peaKIuu, IOHATHE O bubnunoreka LIOK
24
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIHIX
TommuBo (HeTh, yroib U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[lonyueHnue u cooMpanue bubmorexa HOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — anemeHT u mpocroe bubmuoteka [IOK
BelecTBO. HaxoxaeHnue B npupoie https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUYECKHE CBOMCTBA but6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
but6mmorekxa [IOK
29 IT
OTPITHE O RHCHOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d50d2
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[IpakTuyeckas padora Ne 4 o Teme

bub6nmoreka [IOK

31 11 0
(LIOTYHICHHE 11 CODMPANHE BONOPOAA, https://m.eds00.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY

32 Mosipablii 00bEM ra3oB. 3aK0H bubnmnoreka HOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa

33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [JOK

B . y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenus 00bEMOB ra30B 110

34 ABHCHMIO PEaKIIMU Ha OCHOBE bubmmorexa [IOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B

35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonstue 00 bubmuorexa [{OK
WHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

37 HackiieHHbIe ¥ HEHACHIIIIEHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 70J1s1 BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme

38 «IIpuroroBiieHre pacCTBOPOB C bubnuotexa [JOK
ONpeACIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbnas padora Ne2 o teme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KiacCupUKaLs, bubnmnoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bub6nmoreka [IOK

41 KHCJIIO , OCHO
HETOTHDES, OEHOBHBIX 1 https://m.edso0.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCO((SB];) o )eHI/Iﬂ XI/IMI/I‘IZEKI/IC bubmmorexa [JOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6mmoteka IIOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHMI»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHMYECKUX bubsmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COCIMHCHMI
49 O06o001eHre U CHCTEMAaTH3aIIHS bubmuoreka [{OK
3HAHUU https://m.edsoo.ru/00ad9cb?2
KontponbHas padota Ne3 mo teme
" P P bubnuotexa [JOK
50 OcCHOBHBIE KJTacChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie TOMBITKY KIACCHPUKAITUN

bub6nmoreka [IOK

ol XUMHYECKHUX 31eMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 IIepnonnueckas cucrema bubnuoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuoapl, IpyMIIbL, 10, TIBI bubmorexa HOK
PHOJEL, TPYIHEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [leprnoandeckoit bubmorexa LIOK
pHoL https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 IMOJIOKEHUIO B bubmuoreka [IOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [1. bubmmnoreka HOK
N. Mennenees — y4€HbIH, IEaror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubmmnoreka [JOK
58
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
50 KoBasienTHas monsipHast XUMUYECKast bubnmnorexa [JOK

CBA3b

https://m.edso0.ru/00adaab8
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61 KoBanentHas nenomnsipHas 1 bubnmnoreka HOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [IOK
62 CTeneH okuceHHS 1 https://m.edSO(I)l.rUIOOadanB
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.eds00.ru/00adb076
bubnuoreka [IOK
64 OKucauTenyu U BOCCTAaHOBUTEIIH 1 https://m.e dsog)_.[ru 100adb076
KonTponbnas pabota Ne4 mo teme
65 «CTtpoeHue aroMa. XuMUuecKas 1 bubmorexa HOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O60011eHUE U 1 Bbu6mmoteka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O60611eHNE U 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoasusie IIpakruyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Tepunoanyeckuii 3aKoH.

1 [Tepuoanueckas cucrema 1 bubnunoreka LIOK
XHUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bromiorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB

3 Krnaccudukanus u HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBSI3U U TUIIBI 1 bubmuorexa [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme

5 «[ToBTOpEHUeE u yrnyoaeHue 1 1
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 Kkiacca»

5 Krnaccudukanus XuMuueckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknuu. [ToHATHE O TOMOT€HHBIX U 1 bubmmorexa LIOK
DEAKHIHH. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

3 IlonsaTne 0 XUMHYECKOM 1 bu6nunorexa LIOK

paBHOBecuH. DAKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
1 MOJIOKCHUEC XUMHNYCCKOI'O

paBHOBECHs
9 OKHCIUTEBHO- bubmuorexa [IOK
BOCCTAHOBUTEJILHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
10 uccoruanuu. CUIbHBIC B clla0bIe bubmmorexa [JOK
A HHALHH. https://m.eds00.ru/00adcd68
AJIICKTPOJIUTHI
11 HoHHbIC ypaBHEHUS PEaKIUi bubmorexa HOK
P peaxt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHMI B CBETE NIPEICTABICHUM bubmmoreka [JOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JTUCCOTTHAITUT
XuMHYECKHE CBONCTBA COJICH B
13 CBETe MPEICTaBICHUI 00 bubmorexa LOK
peA N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [TonsiTue o ruaponuse coneu brbmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perienre sKcrIepUMEHTaTbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast padora Ne2 o reme
17 «DIIEKTpOIUTHYECKAs bubmuoreka [IOK

nucconuanusg. XuMu4ecKue
pEeaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

bub6nmoreka [IOK

18 XuMHYeCcKUe CBOMCTBA Ha IIPUMEPE
pHMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XAMUYECKHE CBOMCTBA, IOJIYUCHUE bubmmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTuueckas padora Ne 2 o Teme
20 «ITomyuyeHne COITHON KUCIIOTHI bubmorexa [JOK
yH N . ’ https://m.edsoo.ru/00ade348
U3y4YeHHE e€ CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE

29 OO01mmas xapakTeprcTHKa SJICMCHTOB bubmmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKALIUN CEPHI.

23 Haxoxnenue cepol u € bubmuoreka [IOK
COEMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHAMHYECKHE CBOMCTBA CEPBI
CepoBoj10poj1, CTpOEHHUE,

24 (I)I/II;I/ILICCKEC " XI/II;H/IquKI/Ie bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOMCTBA
Oxcuppbl cepol. CepHast KUCIOTAa,
25 (pI/BI/IquKHI; u XI/II\IZI/I‘ICCKI/IC bubnmorexa LHOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHNE B
26 OCHOBE ITPOMBIIIJIEHHOTO CIIoco0a bubmuoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI

Brruncienue MmaccoBoy 10U

bu6nuoreka [IOK

27
BBIXOJ[a TPOIYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO01mmas XxapakTeprCcTHKa SJICMCHTOB
VA-rpynmsl. A30T,

28 aciIl po}:; aHEHUE B IIpUPOJIE buGnuorexa [IOK
pactipoctp PHpOE, https://m.edsoo.ru/00adeeab
(hU3UYECKHEe U XUMUYCCKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, [IOJIYYEHUE buGnuorexa [IOK

’ ya https://m.edso0.ru/00adf004
Y IPUMEHEHNE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonydyenne aMMmuaKka, U3ydcHue bubmorexa HOK
yqv gt https://m.edso0.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubnunorexa LIOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 00peHn. XUMHYECKOE bubnuorexa [JOK
yAobP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHas{ KI/ICJ‘I((I))Ta (b(bII/I)3I/I(‘lez:KI/Ie " bubmmorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHUE
34 Hcnonb3oBanue GocaToB B bubmuoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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35

36

37

38

39

40

41

42

ynoOpeHuil. 3arps3HeHUE
MIPUPOIHOM cperbl hocdhaTamu
Yraepon, pacpocTpaHeHHE B
npupoje, hpuzndeckue u
XMMHYECKHUE CBOMCTBA

Oxcuppl yriaepona, ux pusndeckue
U XMMHUYECKUE CBOMCTBA.
DKoJjoruveckue npooIemsl,

CB3aHHBIC C OKCUAOM YTJICPOda
(V)

YroapHas KUCIIOTa U €€ COJIUN

[IpakTuueckas padora Ne 4 o Teme
"[losrydeHne yrieKucioro rasa.
KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe MIOHSATHS 00
OpraHN4YCCKUX BCIIECCTBAX KaK O
COCAUHCHUAX YIiIepoda

erMHI/Iﬁ n €ro COCAUHCHU A

ITpakTuyeckas pabora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxkHeuIme
HEMETAIIBL U MX COCAUHCHUS

KonTponbnas padora Ne3 no teme
«BaxgelIme HeMeTaJIbI U UX
COEIMHEHU S

bub6numoreka [IOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [{OK
https://m.edsoo.ru/00adfebe

bubmuoreka [{OK
https://m.edsoo.ru/00ae006¢c

bu6nunorexa LIOK
https://m.edsoo.ru/00ae027e

bu6mmoteka IIOK
https://m.edsoo.ru/00ae054e

bu6mmoteka IIOK
https://m.edso0.ru/00ae080a

but6mmoreka [IOK
https://m.edso0.ru/00ae0bf2

but6mmoreka [IOK
https://m.edsoo0.ru/00ae0el18
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DJIEMEHTOB —
MeTaJu10B. MeTraummueckas CBSI3b U

bubnunoreka LIOK

43
MEeTaJUInYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAIIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMUUECKUI PSII Bubmiorexa HOK
P . p https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OOm1re crnocoObl MOTyYSHHS
mertauioB. CrraBel. Berancienus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa HOK
P . https://m.edso0.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 ITonsaTHE O KOPPO3UN METAIIIOB bubmorexa HOK
Pp https://m.edsoo.ru/00ael1278
bubmmoreka IIOK
47 €JIOYHBIE METAJIIBI
t https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b2
49 [IlemouHO3eMeTbHBIC METAILIBI — bubmuoreka [{OK
KanbIIUM 1 Maraui https://m.edso0.ru/00ael15e8
50 Baxueitne coequHEHNUS KaIbIAA Bubmorexa IOK
a B https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAHUH
52 JKECTKOCTH BOJIBI M CITOCOOBI €€ but6mmoreka [IOK

YCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[TpakTuyeckas padora Ne 6 o Teme

bub6nmoreka [IOK

>3 "XGCTKOCTL"BOHH I METoARL ee https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bu6nmoreka [IOK
>4 AioMHHHif https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U COJIH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATHU3ALIUS
3HAHUU
[IpakTnueckas padora Ne 7.
Pemenne skcnepuMeHTAIBHBIX bubmmnoreka HOK
59 .
3a7a4 no teme «BaxHeimme https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 peareHTOoB J1aH B U30BITKE WU bubmmnoreka HOK
COACPKUT MpuMecH. Berancnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
KonTponbHas pabota Ne4 mo teme
62 «BaxHele MeTauIbl U UX

COCAUHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemecrTsa u maTepuansl B 1 bubnmnoreka HOK
IIOBCEIHEBHOM KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 Bu6muotexa [JOK
AKOJIOTHUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O6o01eHue u 1 bubnuoreka [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O60011eHUE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIi ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 xmacc/ I'abpuensa O.C., OctpoymoB W.I'., CnaaxoB C.A.,
AKITHOHEpHOE 00IIIEeCTBO «3paTenscTBO «IIpocBernieHue
o Xumus, 9 xmacc/ I'abpuensn O.C., OctpoymoB W.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. I'abpuensa O. C., BockoOoitnukosa H. I1., Amykoa A. B. Hacronpnas
KHUTA yuuTelsd. XuMmus. 8 KiI.: Meroaudeckoe nmocobue. - M.: [poda, 2021.
2. Tabpuensn O. C., SAmykoBa A. B. Terpans /it 1a00paTOpHBIX OMBITOB U
npaktuyeckux padot. 8 ki1. K yueonuky O. C. ['abpuensna «Xumus. 8 Kiaccy.
M.: Hpoda, 2022.
3. I'abpuensn, O. C. Metonuueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumus». 8 kmace / O. C. TI'abpuemstH. — M. : Jlpoda, 2021. — 109.
4. T'abpuensH, O. C. Meroanueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumust»y. 9 kmacc / O. C. T'abpuensn. — M. : Jlpoda, 2021. — 108.
5. Xumus : TexHojoruyeckue kapThl K yueouuky O. C. 'abpuensHa «Xumus.

8 xmaccy» : merogmdeckoe mnocodbue / JI. U. AcanoBa. — M. : [poda, 2020
6. Xumus : TexHojorudeckue kapTol K yueouuky O. C. 'abpuensaa «Xumusi.
9 xmace» : meroaumyeckoe nocooue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki.: KontponbHbie U ipoBepouHble paboThl K yueOnuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Ymakosa
u ap. - M.: Ipoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru T"azera «Xumus» u caiit s yuurens «51 uny Ha ypok
XUMUN

http://him.1september.ru Enunas kosutekuus [IOP: ITpenMerHas KoJuieKIuys
«XUMHUSD»

http://school-collection.edu.ru/collection/chemistry ~ EctecTBeHHO-Hay4YHBIE
skcniepuMeHThl: xuMus. Komtekius Poccuiickoro o01ieo0pa3oBaTeibHOTO
nopTaia

http://experiment.edu.ru  AJIXUMUK:  caiitr JLIO.  AnuxOepooii
http://www alhimik.ru Bcepoccuiickas oaummnuana IMKOJIbLHHUKOB M0 XHMHHU
http://chem.rusolymp.ru Opranndeckas XUMusi: SJICKTPOHHBIH y4eOHUK ISt



cpenHeu IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU: DJICKTPOHHBIN YISOHHK
http://www hemi.nsu.ru OTKpBITHIN KOJUIETK: Xumus
http://www.chemistry.ru  JlucraHnpoHHas  OJUMIIMAga 110  XHMHH:
TEJICKOMMYHUKAIIMOHHBINH 00pa30BaTEIbHBIN MIPOEKT



