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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWUMUW Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efiepalibHOM paboueld IporpaMMbl BOCITUTAHUS
U C Yy4YETOM KOHIEMIMHU TMpEenojaBaHusi ydyeOHOro mnpeamera «XuMus» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHUTaHUS W PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU Yy4eOHOTO
peaMeTa, YCTaHaBIIUBAECT 00s13aTeNbHOE MIPEAMETHOE COJIEp/KaHHUE,
MPEyCMATPUBAECT PACHPEICICHUE €ro Mo KilaccaM W CTPYKTYpPUPOBAaHHE IO
pazzienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTHKU COZIEpIKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHS] XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUW K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTaram 00yUYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUueHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XHUMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aMMOIIPEBPAILCHUIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIICHUS TII00ATbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUCCTBA — CBHIPhEBOM, IHEPIECTHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peajld3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOM  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOLTUXCSI.

JlanHble HampaBleHUS B OOYYCHHHM XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMeJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKM XMMHUU Ha OIpPEAeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OpraHUYECKON XUMUMU.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAABbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakimu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEI0OBATENBHOTO PAa3BUTHS 3HAHWI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOEHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJMTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIMPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBIOJHSAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOUCTB,
CTPOEHHUS ¥ BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TTOIYyUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl IO XHUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMMHAYECKON COCTABIISAIOLICH HAYYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM NPUPOJIbI, HIEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yueHWe XMMHUU NPOUCXOAMUT C MPUBJICUCHUEM 3HAHUN U3
paHee M3yYEHHBIX Y4eOHbIX NpeameToB: «Okpykawowmuid Mupy, «buonorus. 57
KJ1acce» U «Pusuka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpOBaHME 3HAHUH OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATETLHOCTH YEI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7aya
y4eOHOTO TIPEeMETa COCTOUT B ()OPMHUPOBAHUU CHCTEMbl XMMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, si3blka HAayKH, B TMPUOOIIEHUU K



HAay4YHBIM METOJaM IO3HAHUS MPU U3YYEHUU BEIIECTB U XMUMHYECKUX PEAKIUH, B
dbopMHUpPOBaHUY U PA3BUTUH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENbHON M y4eOHO-MCCIIEeI0BATEIbCKON JE€ATEIbHOCTH, OCBOCHUU MPaBUII
0e30macHOro o0paIieHus ¢ BeleCTBAMH B TOBCETHEBHOM KU3HH.

[Ipn u3ydeHnn XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl Ba)KHOE
3HauYeHHE MPUOOPENTH TaKue IENH, KaK:

— (opMuUpOBaHHE MHTEIUJIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIIEHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCcKoe MpuoOLIeHHEe
oOydJaronmxcsi K CaMOCTOATENbHON I103HABATEIbHON JI€ATEIbHOCTH, HAy4YHBIM
METO/IaM TMO3HaHUs, (GOPMUPYIOUIUM MOTHBALMIO M PAa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YyJarOIITUMUCS
OMbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— ¢opmupoBaHue o00Omel (YHKIUOHATBHOW M  €CTECTBEHHO-HAYUYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHUNU OOBACHITH U OIICHUBATH SIBICHUS
OKPY>KaIOIIeT0 MHpA, WCIOJIb3ys 3HAHUS WU OIBIT, MOJY4YEHHBbIE MPU HU3YUYEHUU
XUMUH, TIPUMEHSTH UX MPU PEIICHUU TPOOJIEM B TOBCEIHEBHOM KU3HU U TPYA0BOM
NEeSATENbHOCTH;

— (QopmupoBanue y O0O0yyarommxcs TyMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUSl [IEHHOCTH XUMHUYECKUX B3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1[EJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHUS CBOETO 3I0POBbsS U OKPYKAKOLIEU ITPUPOTHON CPEIbL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEHHMS OOILEYEIOBEUYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY MpO(dUIIS M HAIpaBJIEHHOCTU AAJbHEHIIEro
00yueHus.

OO611ee 4nciio 4acoB, OTBEAEHHBIX IS U3YUEHHS] XUMUHU Ha YPOBHE OCHOBHOTO
obmiero obOpasoBanusi, coctaBisieT 136 wacoB: B 8 kimacce — 68 gacoB (2 daca B
HEJEeN0), B 9 kimacce — 68 yacoB (2 yaca B HEJIENIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HM YEJIOBEKAa. XUMHUSA B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKHE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOMax Mo3HaHUS B XUMUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClOXKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢hopmyiia. BaieHTHOCT, aTOMOB XMMHUUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHAS aTOMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COEIUHEHUH.

KomunuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOIMYECTBA,
Macchl M 4YHMCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUUYECKUX COCTMHEHUH.

Ou3nuecKrue U XUMUUYECKHUE SIBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHHsSI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX peaKIuil (COeTuHEHNs, Pa3I0KEHUs, 3aMEIIeHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCY0M, mpaBujiaMu pabOThl B Ja0OpaTOpuu U
npuéMaMu oOpallleHus ¢ JIabOpaTOPHBIM OOOPYIOBAHUEM, U3YYEHUE U OMHCAHUE
¢bu3nueckux CBOWCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCALUS BOJbI) U XMUMHUYECKHX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOM) sIBIEHUM, HAOIIOICHUE U
OMHUCAaHHUE MNPHU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasiioxKeHUue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCUIA
menu (I1) mpu HarpeBanum, B3auMoJieicTBHUE kele3a ¢ pacTBopoM coiu meau (II),
U3YUEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI0 MarHuTta, (pUiIbTPOBaHUE,
BEIIAPUBAHUE, NUCTHLISAINSA, XpoMaTorpadusi, MpOBEICHNUE OYUCTKH TTOBApPEHHON
conmv, HaONIOJEHWE W  ONUCAaHWE  pEe3yJbTAaTOB  MPOBEACHHS  OTbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJENEH MOJIEKYJI
(IIapOCTEepPHKHEBBIX).

BaxHeillne npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 31€eMEHT U MPOCTOE
BemecTBO. Haxoknenue kucimopoma B mpupoie, (GU3MYECKHE B XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuapl. [lpumenenne kucimopoma. CrocoObl
MOJIy4YeHUsI KHUCJIOpoJa B Ja0opaTopud U MOpoMbIIUIeHHOCTH. Kpyrosopor
KHciopoaa B mpupojie. O30H — ajuioTponHas MOJAU(PUKAIUS KUCIOPOa.



TernoBoit 3hdekT XUMHUYECKOW peakluuh, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakUuuu. TOIUIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCWJICHHE TapHUKOBOro 3¢ dexra, pa3pyieHue 030HOBOTO CIIOS.

Bonopon — anemenT u npocroe BemecTBo. Haxoxaenne Bogopoaa B mpupo/e,
busnueckre 1 XUMUIECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oayueHus. Kuciaotsr
Y COJIH.

Monsipablil 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBHI.
HacepiieHHble ¥ HEHACBIIEHHBIE PAaCTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10J14 BElIeCTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pactBOpoB B npupoze U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauneHuid. Oxcunbl. Knaccudukanms
OKCHJIOB:  cojieoOpasyiomue (OCHOBHBIC, KHCIOTHBIC, aMQpOTepHbIE) U
HeconeoOpazyromue. Homenkmarypa oxcugoB. Duzmdeckne U XUMUYECKHE
CBOKCTBA OKCUJIOB. [lomydeHne okcuaoB.

OcHoBanusa. Knaccudukanuss ocHOBaHUM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HomeHnknatypa ocHoBaHMil. PU3NYECKHE W XMUMUYECKHE CBOMCTBA
ocHoBaHuu. [losryueHre ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. @usnyeckue u
XHMHUYECKHEe cBoMcTBa KucioT. Psan aktuBHocTM MetauioB H. H. bekerosa.
[TomyyeHnue KUCIOT.

Conun. HomeHnkiatypa coneil. @uznueckrue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue couei.

I'eneTnueckas CBsI3b MEXAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuit IKcnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, ITOIyYCHHUE,
coOupaHue, pacno3HAaBaHWE ¥ W3YYCHHUE CBOWCTB KHUCJIOpOaa, HAOII0IeHNE
B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBCHUS U
peKpalieHus ropeHus (rmoxkapa), 03HakoOMJIEHUE ¢ 00pa3aMu OKCUJIOB U ONTMCAHKE
UX CBOWCTB, IMOJy4YEHUE, COOMpaHHE, pAClNO3HABAHME W HW3YUYEHUE CBOICTB
BOJI0poJia (ropeHue), B3aumo/iericteue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
UCIIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0B BEMIECTB KOJIMUYESCTBOM
1 Monb, uccienoBaHue OCOOEHHOCTEH pPAcCTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPEINEIEHHOW MACCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBl C METa/IaMU (HATPUEM H
KaJbllieM) (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCJIEIOBAHUE
00pa3ioB HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpacKH UHIMKATOPOB B paCTBOPAX KUCIOT U LIEI0YEH, U3YUEHHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBopom cepHOI KHUCIOTHI, KHCIOT C METaJJIaMH, PeaKinui
HEWTpaIu3aluy, NOJYyYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajiia IpyruM U3 pacTBOPA COJIM, PELICHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TEME
«BakHeHImme KIacchl HEOPraHUYECKUX COEAUHEHNID.

Ilepuoanyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
yiemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBSA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBble TOMBITKM KiIAacCU(PUKAUMKA XUMHYECKHX 3JeMeHTOB. [lonsTue o
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJOYHO3EMENIbHBIE METAJLIBI,
raJIoreHbl, THEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIbI
Y TUAPOKCHUIBI.

[lepronnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u ninunHonepuoanas ¢hpopmsl [lepuoauueckoit
cucreMbl xumuueckux sneMeHToB . M. MengeneeBa. Ilepuoasl u rpynmsl.
Pu3n4eCKUl CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB IIEPUOIA U IPYIIIILI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK aTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnogmueckonn cucremnl [l. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA 110 ero noyioxkeHuro B [lepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPyMIaM U Nepruoaam.

3nauenue [lepunoaumueckoro 3axkoHa u [lepruoauyecko CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli U
rpa)K1aHVH.

Xumuueckas cBsizb. KoBaseHTHas (ToJjisipHass M HEMOJSIpHAs) CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okuciieHMs.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIpoueccsl oKucaEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCUIA [HMHKA C PACTBOPAMHU KHUCJIOT M UIENOYEH, TNPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLIUU
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Mescnpeomemmnuie ceasu

Peasmzannst MeXNpeIMETHBIX CBSI3€M NMpPHU W3YyYEHUM XHMHUU B 8 Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIONb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATHUM, TAK W MOHATHUM, SBISIOLNIUXCS CHUCTEMHBIMU JUISI OTAEJIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mre ecTeCTBEeHHO-HAYUYHbIE MOHSATHSA: HAyYHBIH (PaKT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJu3, CHUHTE3, Kilaccu(ukanus, MepUuOoJAUYHOCTh, HaOJIOICHHE,
AKCIEPUMEHT, MOJICIMPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3zuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO, 00BEM,
arperaTHoO€ COCTOSIHME BEIIeCTBa, ra3, (U3MYECKHUE BEIUYMHBI, €IUHUIIBI
U3MEpEHHUs, KOCMOC, TUIaHEeThI, 3B€3/1b1, CoHIIe.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE TOPOIbL, TIOJIE3HbIE
HCKOIaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBo U XUMHYeECKAasi peaKkusi

[Iepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aTroMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KNS, KANbIUA U UX COEAUHEHUM
B COOTBETCTBHUM C TMOJIOKEHUEM »3JeMEHTOB B llepuonnueckoil cucreme u
CTPOCHHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XWUMHUYECKOM CBSI3H. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYECKUX
COCMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMudeckux peakivii Mo pa3IndHbIM MpU3HaAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TeIuioBOMYy 3¢ (deKTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHX IJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopoctu xuMuueckor peakiuu. [lonstne 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [IoHsTHEe 0 rOMOTE€HHBIX U TeTepPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmuyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TMOJIOKEHUE XHUMHYECKOIOo
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIN  OanaHc
OKUCIIUTEIIbHO-BOCCTAHOBUTEILHON  PEAKIIUM. CocraBieHue  ypaBHEHUU
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCMHOJb30BAHUEM  METOJIa
3JIEKTPOHHOIO OanaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C Pa3IMYHBIMH BUIAMH
XxuMudeckoi csizu. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIINA HOHHOTO OOMEHa,
MOJIHBIE M COKpAalllEHHbIE HMOHHBbIE YypaBHEHHUs peakinuil. CBoilcTBa KHUCIOT,
OCHOBAHMI U COJICH B CBETE MPEACTABICHUM 00 IJIEKTPOIUTUUECKON TUCCOIUALINU.
KauectBeHHbie peakiinu Ha HOHBL. [[oHSATHE O TUIPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMUA KPHUCTAUIMYECKUX PEIMIETOK HEOPTraHWYECKUX
BEIIECTB — METAJJIOB W HeMeTayioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HATpus), UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JCUCTBUS PA3NMUYHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMHI KHCIIOT, IIeJI0UEH U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHAJIOB), MPOBEJECHHUE OIBITOB, HWILIIOCTPUPYIOIMX
NpU3HAKK TPOTEKAaHMWsI peakIuii HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHUE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEeHUe, pPEeaKIUu pas3ioKEeHUs,
COCIMHEHHMsI), PpAaClO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  [OMOIIbIO
KAQ4EeCTBEHHBIX PEAKIMK HAa HOHBI, PEIIEHNUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaJibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYEeCKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3auMOAECICTBUE
C MeETaJulaMM, HEMETaJUIaMH, Menoyamu). XiaopoBoxopod. ConsHas KHUCIOTa,
XUMUYECKUE CBOMCTBa, MOJy4YeHUE, NpuUMEHeHue. JleiicTBue xjiopa U
XJIOPOBOJIOPOJIa HA OPTraHU3M YeJIOBEKa. BakHeHIIne XJIOPUAbl U UX HAXOXKICHUE
B IIPUPOJE.

Ob6mrast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (u3NYECKUue CBONCTBA
IIPOCTHIX BEUIECTB — KUCIOPOAA U cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOmOPO, CTpoeHHE, (HU3HUECKUE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucn0Ta, PU3NYECKUE U XUMUYECKHE CBOWCTBA (00IIMe KaK MpeICTaBUTeNs
KJlacca KHUCJIOT U crenuduyeckue). XUMHUECKUE PEeakiiu, JeKallue B OCHOBE
IPOMBIIJIEHHOTO Ccroco0a Mody4yeHusi cepHOM KuciaoTel. [IpuMeHeHue cepHoi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peakius Ha CyJIb(aT-HOH.
Haxoxnenue ceppl m €€ COeAMHEHHWH B MNpUPOAE. XUMHUYECKOE 3arps3HECHHE
OKPY’KaIOIIEH Cpelbl COEIMHEHHUSAMH Cepbl (KHCIOTHBIE HOXIHW, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €r0 MPeIOTBPAILICHHUS.



OO6mrast xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTU CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dbu3nYecKkre U XUMUYecKe cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUAK, €ro
bu3ngecKre 1 XUMUIECKAE CBOMCTBA, TOJydYeHHE U TpuMeHeHue. Coar aMMOHUS,
X pU3NUECKNe U XMMUYECKHE CBOWMCTBA, MpUMeHeHre. KadecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ ToJydeHHe, (U3MUYECKUEe M XUMHUYECKHE
cBOMcTBa (00OIIME Kak TMPEACTaBUTENs Kjacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPATIbHBIX YA00pEHUI.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JIOKIIM, 3arps3HEHUE BO31yXa, MOYBBI W BOJoEMOB). Docdop, amIoTpomHbIe
moaudukanuu docdopa, uzndeckue u xumuueckue cBorcta. Okcup docdopa
(V) u dochopHas kuciora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIyUEHUE.
Hcnons3oBanue pocharoB B KauecTBE MUHEPAIBHBIX YIOOPEHUH.

Ob6mras xapaktepuctuka 31emMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIIEHUS. Y TJIEpO/1, AJTIOTPOITHBIE MOTU(DUKAINH,
pacnpocTpaHeHue B MpUpPOJE, PU3NUECKHe U XMMUYECKHE CBOMCTBa. AcopOius.
KpyroBopot yriepona B mnpupoge. Oxcunbl yriepoaa, uX (U3MYECKUE U
XUMUYECKAE CBOWCTBA, [IEHCTBHE HA JKUBBIC OPTaHU3MBI, TOJIyYeHUE U
IpUMEHEHHE. DKOJOTHYECKHE MPoOJIeMbl, CBA3aHHbIE C OKcuaoMm yriepoaa (IV),
rUNoTe3a TJIOO0ATBHOTO TMOTEIVICHUSI KIMMaTta, MapHUKOBBIA 3(ddexT. YromapHas
KHCJIOTa U €€ CoJii, UX (Pu3nuecKkue W XUMHUYECKHE CBOMCTBA, TMOJyYE€HUE U
npuMeHenne. KauecTBeHHass peakuusi Ha KapOoHaT-MOHBL. Mcnoas3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIIEHHOCTH M CETbCKOM XO3SUCTBE.

[TepBoHavasibHBIE MMOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYyCHAs KUCIIOTA).
[TpupoaHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HePTh),
OPOAYKThl UX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPaAX, OCNIKaX, YIJIeBOIaX — U MX
polid B OKM3HM 4eNOBeKa. MaTepualibHOEe €IMHCTBO OpPraHWYECKUX W
HEOPraHUYECKUX COCIMHEHUM.

KpeMHuii, ero ¢usnyeckue W XHMHYCCKHE CBOWCTBA, TOJyYCHUE U
npumeHeHue. CoennHeHns KpeMHMS B mpupoje. O0mue nmpeacTaBieHus 00 OKCHIe
kpemaus (IV) u xpemaueBoii kuciaoTe. CHIIMKATHI, UX HCIOJIb30BaHHE B OBITY, B
IIPOMBIIINICHHOCTH. BaxkHeillre cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
IEeMEHT, OeToH, ene300eToH. I[lpobiembl ©6€30MaCHOTO  UCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 0Opa3I[OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHUE MPU3HAKOB



UX TPOTEKAHMsSI, OMBITHI, OTpaKawlue (PU3NYECKHUEe W XUMHUYECKHE CBOMCTBA
TraJIOTeHOB M WX COEJUHEHHH (BO3MOXKHO HCIIOIb30BAHUE BUACOMATEPUATIOB),
03HaKOMJIEHUE C 00pa3aMu XJIOPUIOB (FraJIOTeHHUI0B), O3HAKOMIICHHUE ¢ 00pa3iaMu
ceppl M €€ COEOUHEHUSMH (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaAOJIIOICHHE TIpollecca OOYTIIMBAaHUS caxapa MoJI IeWCTBHEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YYEHUE XUMHUECKIX CBOMCTB pa30aBIEHHON CEPHON KUCIIOTHI,
IIPOBE/ICHUE KaUYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOII0IeHHE TPU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHUE ¢ (DU3UYECKMMHU CBOWCTBaMHU a3zoTa, ¢ochopa U HX
COeMHEHMH (BO3MOXKHO MCIIONB30BAHUE BUCOMATEPHATIOB), 00pa3liaMu a30THBIX
u GochopHbIX yaoOpeHui, moydeHne, coOMpanue, paclio3HaBaHUEe U U3y4YEHUE
CBOMCTB aMMHaka, MPOBEJACHUE KAUECTBEHHBIX pEaKlUid Ha HOH aMMOHHS U
dochaT-MOH U HU3yyEeHHE TNPU3HAKOB MX NPOTEKAHUs, B3aUMOJEHCTBUE
KOHLUEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEAbI0 (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), M3y4YCHUE MOJIENEH KPUCTAUIMYECKUX PEIETOK aimasa,
rpaduta, (QysmiepeHa, O3HaAKOMJIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTIEM U YCTPOMCTBOM MPOTUBOTasza, IOJIyUYEHUE,
coOupaHue, paclio3HaBAHUE U M3YUYEHUE CBOMCTB YTIEKHUCIIOIO rasza, MpoBeJCHUE
KAUueCTBEHHBIX pEaKIMii HA KapOOHAT M CUJIMKAT-UOHBI U M3YUYEHHUE MPU3HAKOB UX
MPOTEKaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CUIMKATHOW MPOMBIILIEHHOCTH,
pelIeHre SKCIEePUMEHTANBHBIX 3a/ad Mo TeMe «BakHelilne HeMeTayuibl U UX
COCIMHEHUSI.

MeTaJibl U MX COeIMHEHUS

OO0miast XxapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHus B llepmogmueckor cucreme xumuuyeckux snemeHtoB [ .
MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaioB. Metaiindeckas CBs3b U
METa/NInYecKasl  KpUCTANIMYecKass  pemérka.  DIeKTPOXMMUYECKHH  psll
HanpspKeHU MeTaioB. OU3NYecKue U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
CHocoObl Mody4yeHus: MeTawioB. lIoHATHE O KOpPpO3WH METauIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTallb, YyT'YH, TIOPATIOMUHHMN, OpOH32)
U X IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounbie MeTalIbl: MosoxkeHue B lleproguueckoil cucreMe XUMUYECKUX
snemeHTOB . 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
dusnyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpusi U Kanusi). OKCUIbI U
TUAPOKCUIBI HATpUs W Kanus. [IpuMeHeHue IeNOYHBIX METAIOB M HX
COECIMHEHUM.

I[lenouyno3eMenbHble METAJUIbI MAarHuid M KalblUMH: IIOJIOXKEHHE B
Ilepnognyeckon cucreme xuMmuueckux 3ieMeHToB [[. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B IIpupojie. Pu3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus



U Kanblus. Baxnelmue coequHeHHs KalblLUs (OKCHUI, THUAPOKCHUI, COJIH).
JKécTrocTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUH.

AJlroMUHUN: TIOJ1I0)keHUE B [leproinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHE aToMa, HaxOXKJICHHE B mpupone. Pu3nvecKHe H
XUMUYECKHE CBOMCTBA altOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA W THAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3J1€MEHTOB /1.
N. MenpgeneeBa, CTpoeHME aToMa, HaxoXAeHUE B Ipupone. Dusnyeckue u
XUMHYECKUE CBOMCTBA kene3a. OKCUIbl, TUAPOKCU bl U conn xenesa (11) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oO0pa3llaMd METAUIOB M CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbLIMS W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IIpOIlECcCa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJablKs, aTFOMUHUS, ITMHKA, *Kemne3a (1)
u xenesa (III), menu (II), HaGmromeHWE W ONMHCaHWE IIPOIICCCOB OKpAITHBAHUS
IJJaMEHM MOHAMM HATpUsi, Kajaud U Kalblusi (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4d Mo TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKPYKAOLIAA cpeaa

BemecrBa u Marepuanbl B MOBCEIHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeipl (MpeaeiabHasi JI0MyCcTUMast
KOHIIeHTpaIus BemiecTs, aanee — [1/IK). Ponp xuMuu B pemieHnn 3KoI0ruuecKux
poOJieM.

Xumuueckuii IKCnepumenm:

u3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepuaibl).

MesicnpeomemHnuwle ceazu

Peanuzanus MeXnpeIMETHBIX CBSI3€M NpU M3YUYEHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YE€pPe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.



OOmiue ecTecCTBEHHO-HAayuUHble MOHATHSA: Hay4YHBIH (akT, TMIIOTE3a, 3aKOH,
TEOpHsl, AaHajdu3, CHUHTE3, Kiaccuukauus, TMEepUOAUYHOCTh, HaOIIOACHuE,
OKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ exT, TEXHOIOT S, MAaTEPHAITHI.

dusuka: matepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIHI,
PalMOaKTUBHOCTb, MOJIeKYyJIa, AIIEKTPHUYECKUI 3apsi, IPOBOTHUKH,
MOJYTIPOBOJTHUKHY,  AWDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, CoNHIIE.

buonorus: ¢otocunres, apixanue, Ouocdepa, IKOCHCTEMA, MHHEPAIHHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpalIbl, TOPHBIE TOPOAbI, IOJIE3HbIE
UCKOMaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4YeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOIecTBe MpaBWIaMU M HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TMpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITNXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUA U
paclIMpeHre OMbITa ASSTEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) IaTpHOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAHUSI 3HAUYCHUS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQoOpmaiuenn o
NEPEJOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaAX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHON JESATEIbHOCTH TPU BBIMOJHEHUHU
y4eOHBIX, IMO3HABATEJbHBIX 3a/1au, BBIMOJHEHUM XUMHYECKHX SKCIEPHUMEHTOB,
CO3/ITaHUH YUYE€OHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOTIOMOIIU
B MPOIIECCE ITOM yueOHOM AeATENHPHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEICHUE
U TOCTYIIKM CBOMX TOBApHILEH C MO3UIMKA HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIISIOLIUE
OCHOBY JJI TMOHUMaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TOZHAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBACHCHHUS HAOJIOJaeMBIX IPOIIECCOB M SIBIICHHM,
MO03HABATENbHON, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPaboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  MCCIENOBATEIbCKON
NeSITENLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) gpopMupoOBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAaHWE ILEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIECACTBUU H
HEMPUATUE BPEHBIX MPUBBIYCK (YIOTPEOICHHS aJTKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30macHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBaXKEHHE K TPYAY U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAHMM 10  XHWMHH, OCO3HAaHHBIH  BBIOOD
WHJVMBUAYaJIbHOU TPACKTOPUU MPOJIOKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TPOeCCUOHATILHON cpeie;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKH 11€7eCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAHUE LIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXMYECKOMY 370pOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBuUJ1 0€30MMaCHOT0 MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4aeMble MPU U3YUYEHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIICHUs MOCPEIACTBOM METOJOB XHUMHH,
3KOJIOTUYECKOTr0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeAMETHBIX pe3yJabTAaTOB BBIACISIIOT 3HAYUMBbIC JJIsS
dbopMupOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPUS, IPUHITHII,
runore3a, (Qakr, cucrteMa, MpPOIECC, OAKCHEPUMEHT U JPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (OPMHUPOBATH IMPEJICTABICHUE O IEIOCTHOU



HAay4YHOW KapTHHE MHpa, U YHUBEpCaAIbHbIC YueOHbIE JeHCTBUs (ITI03HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecreynuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruyeckue AeiicTBHA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHHUH
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSTHUSIMH), UCHOJIb30BAThH
MOHSATHUS JIs1 OOBSICHEHUS OTJICIbHBIX (PAaKTOB U SIBIICHHH, BRIOWpPATh OCHOBAHUS U
KpUTEpUH JUIS KIAaCCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0O aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUYCHUS

YyMEHHE TPUMEHATh B IIpOIleCCe IO3HAHWS TOHATUA (TIpeAMETHBIE |
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ JJEMEHTa), XUMHYeckas ¢opMyia W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISIBIATH M XapPaKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3YyUaEeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/bCKHeE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEACHUIO
YYCHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMUHBIX BUJIOB U ()OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHTh Pa3In4Hble METOJbl U 3alpOoChl MPU MOMUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 33Ja4 ONpPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONBbITA B
o0JacT UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO (JOpMY MpeCcTaBICHUs HHPOPMAIIH U
WUTIOCTPUPOBATh PpEIIaeMble 33Ja4d  HECIOKHBIMU CXEMaMH, JuarpaMmmaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBaTh B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKON N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYXKaroled MNpUpOaHON
Cpenpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBHA:

YMEHHSI 33]]aBaTh BOMPOCHI (B XO/€ uanora u (Wim) JUCKYyCCUH) MO CYIIECTBY
oOcyxgaeMoil  Tembl, (POPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1ab0paToOpHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTpYyJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHMSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUYeOHbIX U
NO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJISTh WM KOPPEKTUPOBATH
NPEIVIOKEHHBIA AJTOPUTM JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyY€HUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaAKIMSIX,
OIICHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHUE
UCIOJIb30BaTh M aHAJIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIJaHUN.

IMPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO MaHHOW (enepaibHOW pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI



nerdcTBul, crnenudUUecKue IS IpeAMEeTHOHM o0jacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koHiry oOyueHnusi B 8 kiacce npeMeTHbIe pe3yibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

* PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUW: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTENEHB
OKUCJICHHS, XMUMHUYECKas peakius, KiaccupuKaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, peaKIuu
0o0MEeHa, PK30- ¥ SHJIOTCPMHUCCKHUE PEAKIINH, TEIII0BOM A((EKT peakium,
S7IpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJISIPHAsl KOBAJICHTHAs! CBSI3b, MOHHAS
CBsI3b, HWOH, KaTMOH, AaHWUOH, pPACTBOP, MaccoBas JOJi BEIIECTBa
(mpolieHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH H
MPUMEHSTH 3TH OHATHUSA IPU OMMCAHUY BELIECTB M UX MPEBPALLICHHUII;

* HCIOJB30BaTh XMMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (opMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUM MO
dbopmyiiam, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CUCTEMBbl XHMMHMYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIE TEPHUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuue «llepuoguueckass cucrtema xumudeckux osiemeHToB [ U.
MenpeneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj A1pa, o0IIee YUCIO IEKTPOHOB
U pacrpeiesieHHe UX MO0 SJIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuud (0 YUCIy U COCTaBy YYAcCTBYIOIIUMX B pPEaKLUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMUYECKHX IPEBpAILCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHMS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJUTE PACUETHI 10 YPABHEHHUIO
XAMHUYECKOU PEAKIINU;

IIPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTEIBHON NEATEIIBHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — /I HU3Y4YEHHUS CBOMWCTB
BEIIECTB M XHMHYECKUX pEaKIUi, ECTECTBEHHO-HAYYHbIE METOJbI
NO3HAHUA — HAONIOJEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIe10BaTh MPaBUIJIaM MOJb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
obopymoBaHueM, a TakKe IMpaBuUiaaM oOOpaleHusi ¢ BEIECTBAMH B
COOTBETCTBUM C HHCTPYKUMSIMHM [0 BBIIIOJHEHUIO J1ab0paTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYESHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMNPENEIEHHOM
MacCOBOM J0JIEM PACTBOPEHHOIO BEIECTBA, IUIAHUPOBATH M INPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHON(PTaTenH, METUIOPAHK
U Jpyrue).

K koHIy 00ydenus B 9 kjacce npeIMeTHbIE PE3yNbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIIOKHOE BEUIECTBO, BAJIECHTHOCTB, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3(P(PeKT
peakuud, MOJb, MOJISIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOJIMTHYECKAST IUCCOLMALMNA, PEAKLHUH HOHHOIO
oOMeHa, KaTaau3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBIICHUE, aJUIOTPOIU,
aM(OTEepHOCTb, XUMHYECKas CBSI3b (xoBaJIeHTHAI, HMOHHAs,
METAJUTUYECKAs ), KpUCTAIUTUYECKAs PEIIETKA, KOPPO3US METAILIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW pEeaKIUH, MPEJeIbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUI;
WCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

ONPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHM 1o (opmysiaM, BUJ XUMUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAS, METAaJUIMYEeCKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opmMmyJie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCIMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuarh MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYEHUS, KOTOPbIE UMEIOTCS B IEPUOANUECKON TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apan  sApa, oOIIee YHCI0 JJIEKTPOHOB U pACHpEEeNIeHHE WX IO
3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB M MX COCIMHEHUN B Mpejenax MallbIX NMEpUoJOB U
[JIABHBIX MOJrPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIY U COCTaBy YYAaCTBYIOLUIUMX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CrenuPuuecKue XUMHYECKUE
CBOWCTBAa NPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKIInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYXHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o (opMysie COCIMHCHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE, TPOBOIUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOMN peaKInu;

coOJTr01aTh TIpaBuJIa MOJIb30BAHMS XUMUYECKON TTOCYI0M B TJa00paTOPHBIM
o0Opy/ZOoBaHMEM, a TakXkKe TMpaBuja OOpallleHUsT C BEHIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIIMSIMH 110 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIeKUCIIOro ras3a);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIECTB. PACMO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHII-UOHBI, KATHOHBI
aMMOHHSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB;

MIPUMEHSTh OCHOBHBIC OIEPAIlMX MBICTUTEIIBHON JEATSILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHNE, CHUCTEMAaTHU3aIIo, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB D1eKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontposusie | TIpakTHueckme (undposbie)
n/m | ¥ TeM MPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [{OK
' MPAKTUICCKON https://m.edsoo.ru/7f41837¢
JIESITEILHOCTH YEJI0OBEKa
12 BemectBa 1 xuMnueckue 15 1 bu6mmoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHelimne npeAcTaBUTeIN HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopon. 6 bubmuorexa [IOK
' [TousiTue 06 oKkcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o g 1 bu6mmoreka [JOK
' KHCJI0TaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 1 1 bu6mmoreka [IOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCHI
2.4 HEOpPTaHNYECKNX 11 1 1 buGnnorexa [IOK
' p _ https://m.edsoo.ru/7f41837¢
COEeIUHEHN
Hroro no pazneny 30



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

Pasznea 3. Ilepuoguveckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMenToB /. U. Menaeneena.

Crtpoenue aToMoB. XUMHYECKasl CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Iepronnueckuii 3aKOH U
IIepuonunueckas cucrema

3.1 XUMHYECKUX AIIEMEHTOB /J[. 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
N. Menneneesa. Ctpoenue
aroma
XuMudeckas CBA3b.

10 OKHUCIUTENbHO- g bubmuoreka [JOK
BOCCTaHOBHUTEIILHBIC https://m.edsoo.ru/7f41837¢
peakimn

bu6mmorexa [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPO'PAMME



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

9 KJIACC

KoanuecTBo 4yacoB

DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3jie/ioB Kontpoasusie | TIpakTHecke (uudposbie)
n/m | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKuu
[ToBTOpeHnue u yrnyOieHue
1.1 3HAaHUW OCHOBHBIX Pa3feiioB 5 1 bubmorexa OK
' pas https://m.edsoo.ru/7f41a636
Kypca 8§ Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK
' XUMHYECKUX PEaKIui https://m.edsoo.ru/7f41a636
DIEeKTpOoIUTHYECKAs
1.3 rcconuanus. XuMUIeCcKue 8 1 1 bubmorexa HOK
' A T https://m.edsoo.ru/7f41a636
peaKIy B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeTanabl 4 UX cOeIMHEHUS
OO61mas xapakTeprucTuKa
2.1 XI/IMI/I‘-IGCKEX BHEI:MGHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6m1as xapakTepucTuKa
27 XHUMUYECKHUX DJIEMESHTOB 6 bubnuorexa [JOK
' VIA-rpynnsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mias xapakTepucTuka
bu6mmoreka [{OK
2.3 XUMHYECKUX AJIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

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

1 UX COCIUHECHUA

OO1m1as xapakTepUCTHKA
XMMHUYECKHUX 3JIEMEHTOB

bubmuoreka [{OK

24 8
IVA-rpynnel. Yrinepoa u https://m.edsoo.ru/7f41a636
KPEMHHU B UX COCTMHECHUS
Hroro no pazgeny 25
Pa3znen 3. MeTajli1bl H X COeAMHEHHS
N bubmuoreka [{OK
31 Obume cBolCTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
39 Baxnelime MeTajuibl U X 16 bubmuoreka [JOK
' COETMHEHUS https://m.edsoo.ru/7f412636
Hroro no pazngeny 20
Pa3nen 4. Xumus u okpy:kamomas cpeaa
41 BemectBa u maTepuasl B 3 bubmnoreka [IOK
' JKM3HU YeJ0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMst 3 bubmotera [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos DIeKTPOHHBIE
N Tema ypoka Kontpoabubie | IlpakTuueckue uugposkpie
n/n Bcero oOpa3oBaTe/ibHbIE
padoThl padoThI
pecypchl

| [Ipenmer xumuu. Posib XUMHUU B KU3HU | bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE 0 METOAAX TO3HAHKS B XUMHH 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOPUU U IPUEMBI | bubnmoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»

4 YucTteie BemecTBa ¥ cMecH. CriocoObl 1 bubmuoreka [JOK
pa3zaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmeceii (Ha mpumepe 1 bubmorexa [OK

A . P p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL H MOICKyIIH https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKHUE JJIEMEHTBI. 3HAKU 1 bubnuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsle 1 ClOKHBIE BENIECTBA 1 buomorexa LIOK

P Hl https://m.edsoo.ru/ff0d2a6c
bub OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nommoreka [

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 BEIIECTB.

bub6mmorexa [JOK

10 X eckas o a. BanentHoc
MMHHCCKAT QOpMY! JICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHX 3JIECMEHTOB
1 OtHOcHUTENIbHAs aTOMHAs Macca. bubmuoreka [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XUMHAYECKOT0 bubnuotexa [JOK
3JIEMEHTA B COeAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomuectBo BentecTBa. Moib. bub6mmorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Du3NYECKUE U XUMUYECKHUE SIBICHUS. bubmuoreka [IOK
XuMuYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBus NpoTEKaHUs bu6nuoreka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUST MaCChl BEIIECTB. bubmmorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brriuucnenust koaudecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHIECKUX peaKiui
18 (coe I/IH(I;HI/IH A3JI0KEHUS ’ Bubmmorexa [IOK
! P : https://m.edsoo.n/ff0d3f34
3aMEIICHMS, OOMEHa)
M. B. JIoMOHOCOB — yu€HBbINi-
19 sHIMKIoneaucT. O600IICHUE 1 bubmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alHsl 3HAHHUH
20 KonTponbnas padora Nel mo teme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKITUI) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuorexa LIOK

Bo3ayxa. Kucinopox — aseMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

du3znueckue U XuMHUUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peaKuu OKUCICHUS bubmmorexa [JOK
poa (peardt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoOslI MoNTy4eHus KUCIopo/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa [OK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3¢ ekt xummueckon
24 peaKIiu, IIOHATHE O bubnuorexa [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIAOTEPMUUYECKHUX PEAKLMIX
TomnuBo (HedTh, yroiabs U METaH).
25 3ar 5{3He1§1/1eq1;03 yxa CrocoObl lro buomorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALECHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «ITonydyenue u coOupanue KHCIOpoaa bubmmorexa [IOK
' N P posa, https://m.edsoo.ru/ff0d4ae2
M3y4YeHHUE €ro CBOKUCTBY
7 Boxopon — aneMeHT u npocroe bu6nuorexa [IOK
BelecTso. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
73 OuU3NYECKUE U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [JOK
29 ITo € 0 KMCJIOTax M CO
TUITHE O KHCJOTAx 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco6bl TosTydeHus1 BOAOPO/Ia B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «Ilonydyenne u cobupanue BOAOPOA,

W3yYEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



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

Mounsipablit 00BEM razoB. 3aKOH

bu6mmorexa [JOK

32
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruncnenus 00bEMa, KOJIMUeCTBA
33 BEILIECTBA ra3a 1o €ro U3BECTHOM bubmmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Boruncnenust 005EMOB ra3oB Mo
34 ABHEHMIO PEAKI[MU HA OCHOBE 3aKOHA Bubmmorexa [IOK
yp . peartl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUH Ta30B
15 duznyeckre 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwmii. [lonstue 00 bubmuorexa [{OK
HHIUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HachieHHbIe
37 U HEHACHI peHHLIIe) acTBOpbl. MaccoBas Bubmmorera [IOK
B PacTBopaL https://m.edso0.r/fR0dS5hA0
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padorta Ne 5 mo Teme
13 «IIpuroToBieHne pacTBOPOB C bu6nuorexa [IOK
ONpeACIEHHON MacCCOBOU T0IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
19 KonTponbhas padota No2 o teme bubnuotexa [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiIacCU(UKAIINS, bubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[lonyueHnue u XMMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LHOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHUJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCU(UKALINA, bubnuorexa [JOK

HOMCHKIJIAaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[Tonydyenue nu XuMHU4YECKHE CBOMCTBA

bu6mmorexa [JOK

43
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue u XMMHUYECKHE CBOMCTBA bubnuotexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATYpa,
46 cnoco((SL}i OJT q)eHI/m XI/IMI/I‘—IZ(I:KI/IG bubmoreia HOK
¢ YACHI, https://m.edsoo.ru/00ad9474
CBOIiCTBa
[Tpaktuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME bubnmnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 ['eneTnueckas CBsI3b MEXKIYy KilaccaMu bubnuoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06001IeH e U crucTeMaTU3alus 3HaHU!
H . https://m.edsoo.ru/00ad9cb2
KonrtpomnsHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHl HEOPraHUYECKUX bubmorexa OK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[lepBbie MOMBITKY KJIaCCUPUKATUU
bu6mmoreka [IOK
51 XUMHUYECKUX dJieMeHTOB. [ToHsTre 0
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmorexa [JOK
52 [Tepuonuueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . Menaeneena
bubnmoreka [JOK
53 [Iepuonsl, rpynnsl, MOATPYIIIIBI 1

https://m.edsoo.ru/00ada52¢
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Crtpoenue atomoB. CocTaB aTOMHBIX

bu6mmorexa [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31MeKTPOHHBIX 000JI0YeK
. bubmuoreka [IOK
55 aTOMOB 3JIeMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonnueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuonuyeckoro 3aKoHa Jist
57 pa3BUTHUA HAayKu U npakTtuku. /. 1. bu6nuorexa [IOK
MenneneeB — y4€HbIM, IEAArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUuH
PesepsuEblil ypok. O0001IIEHNE U
P P N bu6mmoreka [IOK
58 CUCTeMaTH3alus 3HaHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbhas padota Ne4 o teme
59 «CTtpoeHne atoMa. XMMHAYECKAas! CBA3b buomorera LIOK
EPOSHHD 4TOMA. hitps://m.eds00.ru/00adb486
/ Beepoccuiickas mpoBepouHas paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XHUMHAYECKHAX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuyeckas cBsi3b bubmmorexa [IOK
https://m.edsoo.ru/00adac34
2 KoBaneHTHas nosnsipHas XUMHYECKas bu6nuorexa LIOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HENOAsIpHAs XUMHUYECKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubmuoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00adae28

65 OKHUCIUTEITHO-BOCCTAHOBUTEIIHHBIC | bubmuoreka [JOK
peakuuu https://m.edsoo0.ru/00adb076
bu6mmorexa [JOK
66 O 1
KHCITHTEII 1 BOCCTAHOBHTEIH https://m.edsoo0.ru/00adb076
PesepBHbIil ypok. O000IICHHE 1
67 CI/ICTI;MaTmZ pm[ 3HaHHI>I'IH 10 TEMeE 1 bubmotera [JOK
1 https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XuMHUYECKas CBSA3b»
68 PesepBHrlIil ypok. O600IeHNE 1 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne ungposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
IIeproanueckuii 3aK0H.
| [lepnoauueckas cucrema | bubnuorexa [IOK
XUMHYeCKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHUUYECKHUX AJIEMEHTOB 1 bubmmorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa | bu6nuoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabsl XuMHUUeCcKOU CBSI3H U THITBI | bu6moreka [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel mo teme
5 «IloBTOpEHUE U yrilyOsieHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiiaccay
6 Knaccudukanus xumudeckux | bu6nuorexa [IOK
pEaAKLHi MO Pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOI
7 eakuu. IToHITHE O TOMOTI€HHBIX U 1 bubmmorexa LOK
P ) https://m.edsoo0.ru/00adbe9a
TETEPOre€HHBIX PEAKIIMIX
[TonsiTHEe O XUMUUYECKOM PAaBHOBECHH.
bub6mmorexa [JOK
8 @DaKTOpBbl, BIUAIOLIAE HA CKOPOCTh 1

XHUMHYSCKOM PEAKIUN U IIOJIOKEHUEC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYCCKOI'0 paBHOBECHUS

OKHCIUTEIHEHO-BOCCTAaHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTUYECKOMN
10 nccoranmu. CHUiIbHbBIE U ci1a0ble bubmmorexa LOK
A HHATLHH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIUi bubmmorexa LOK
M peaxh https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUH B CBETE IIPEICTABICHUN bubmorexa LHOK
P V'H https://m.edsoo.ru/00add5d8
00 2JICKTPOJUTUYECKON JUCCOIHAITIHI
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 bubmorexa [IOK
el § https://m.edsoo.ru/00addsb2
AJIEKTPOJIUTUYECKON JUCCOIHAIIIHT
14 ITonsarue o ruaponse coiaei buGmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTU3AIIHS bubmuoreka [{OK
3HAHUHN https://m.edsoo.ru/00addd12
[TpakTryeckas pabora Ne 1.
16 «Perenme dKCIEPUMEHTAILHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3a7au Attps.//m.edsoo.ryvaddbia
KoHntponbhas padota No2 o teme
17 «DNEKTPOIIUTHYECKAST TUCCOIIMALIUSI bubmorexa LOK
p A HHATLHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
O01asg xapakTepucTUKa raJIOr€HOB.
18 XI/IMI/I‘IGCKI;IG CBf)ﬁCTBa Ha IIpUMeEpe buGmmorexa [IOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHas KMCIIOTA, bubmuoreka [IOK



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

XMMHYECKHUE CBOMCTBA, MOJyYEHUE,

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

pUMEHEHNE
[IpakTuyeckas padora Ne 2 o reme
20 «ITonyueHne COITHON KHUCIOThI bubmmorexa [JOK
y .. . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONUCTB»
Brruncnenus o ypaBHeHUAM
21 XUMHUYECKHUX PEaKIIUU, €CIIU OJUH U3 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JaH B U30BITKE
” OO61mas xapakTeprCcTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynrsl https://m.edsoo.ru/00ade64a
ATOTpOnHBIE MOTU(UKAIIMH CEPHI.
” Haxoxxnenue cepol u €€ coeTMHEHUI bubnmoreka [JOK
B NpUpoje. XMMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnmoreka [JOK
bu3HYecKue U XMMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTA,
25 duznyecKkre 1 XUMUIECKIE CBONCTBA Bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XVMHYECKUE peaKilni, JeKallie B
OCHOBE IIPOMBIIIIIEHHOTO CI0c0o0a
2% MOJIyYEHUS] CEPHOU KUCIOTHI. bu6nuorexa IIOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaroIIEe Cpeabl COETUHEHUSIMU
cepbl
7 Brluncnenue MaccoBoOi J10JIM BbIX0O/1a bubmuotexa [JOK
HNPOAyKTa peaKnu https://m.edsoo.ru/00adec8a
28 OO0m1as xapaKTepucTHUKa JIEMEHTOB bubnuorexa [JOK



https://m.edsoo.ru/00ade104
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VA-rpynmnsl. A30T, pacripocTpaHeHHe
B IIpupo/ie, Gu3ndecKue u
XUMHYECKHE CBONCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero Gu3nIecKue u

29 XMMHYECKHE CBOMCTBA, MOJIYYEHUE U bubmorexa HOK
> O https://m.eds00.ru/00adf004
MpUMEHEHNE
[IpakTuyeckas padora Ne 3 o reme
30 «ITonyueHne ammMuaka, U3y4eHHUe €ro bubmorexa HOK
. Y » 13 https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ pusndeckue u bubnmuotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MUHEPATIbHBIX

32 noOpeHuii. Xumudeckoe bubmmorera [IOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (1)00(%)0 pHa;[ KI/ICJ'I((l))Ta (b(bﬁm(qe)mme u bubmmorexa [IOK

p 7 https://m.edsoo.ru/00adf68a
XUMHYECKHE CBONCTBA, MOTyYCHHE
Hcnons3oBanue pochaTo B

34 KauyeCTBE MHHEPAIBHBIX yI00pEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHON CPEABI https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacipocTpaHEHUE B

35 npu ch):[e g)mnlr){ec;l)/le U XUMUYECKHUE bubmmorexa [IOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupsl yraepoaa, ux pusudeckue u bu6nuoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE MPOOIEMBI,
CBsI3aHHBIE ¢ okcuaoM yrieposa (IV)

37 VYronbHast KUCi0Ta U €€ Conu bubmmorexa [IOK
https://m.edso0o.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o reme

18 "IlosrydyeHune yrieKuciioro rasa. bubnuorexa [IOK
KauectBennas peaxiys Ha kapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIC TOHATHS 00
39 OpraHWYECKUX BEIIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YTJIepoaa
40 Kpemuuii u ero coequHeHus bubmmorexa [IOK
https://m.edsoo.ru/00ac080a
[IpaxkTuyeckas padora Ne 5. Perenue

A1 HKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME bubnmoreka [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHCHUS
KonrtponbHas pabora Ne3 o reme

42 «Baxueiinie HeMeTaIbl U UX bubmorexa OK

https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO0mmas xapakTepucTUKa XUMHIECKUX
3JIEMEHTOB — METaJJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
MeTaInYecKas KpUCTaIInIecKast https://m.edsoo.ru/00ael103e
pemérka. Pu3ndecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

44 DNEKTPOXUMHUYECKUN Psift bubmmorexa LHOK

HaIPSHKEHUN METaJlIOB

https://m.edsoo.ru/00ael 156
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OO61ue crnocoOb! NOTyYEHHS
MetauioB. CruiaBel. BeryucieHus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIUi bubmmorexa TIOK
yp PEAKIHH, https://m.edsoo.ru/00ael156
€CJIM OJMH U3 PEAreHTOB COJICPIKUT
pUMECH
bu6mmoreka [IOK
46 [ToHsTHE O KOPPO3UHU METAIIIIOB
https://m.eds00.1ru/00ae1278
bu6mmoreka [IOK
47
[lernounsie merael https://m.edso0.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCU/IBI HATPUS U bubnuotexa [JOK
KaJus https://m.edso0.ru/00ae14b2
49 IllemouyHO3eMETbHBIC METAILIBI — bubmuoreka [JOK
KaJIbIIMA 1 Maruui https://m.edsoo.ru/00ael5e8
50 Bakueiimme coe fUHEHHS KAJIBIIHS buGnnorexa [IOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHE U CHCTEMATH3AIUS
3HAHUH
5 JKEcTkOoCTh BOABI U CIIOCOOKI €€ bubnuotexa [JOK
yCTpaHEHHU https://m.edsoo.ru/00ae1886
[TpakTrueckas pabora Ne 6 o Teme
s . bub6moreka [JOK
53 JKEcTKOCTh BOJBI U METOJIBI €€
" https://m.edsoo.ru/00aeclae8
yCTpaHEHUS
b K
54 AmroMuHHI nommorexa 11O
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOICTBA OKCHIA U bubmuorexa [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso nommoreka 11O

https://m.edsoo.ru/00ae1d86
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Oxcuipl, THIPOKCHIBI U COJIH JKeJie3a

bu6mmorexa [JOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
53 O06o001IeHre U cruCcTeMaTU3alus
3HAHUH
[TpaxTuueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTANIBHBIX 3aJa4 110 TEME bu6nuorexa [IOK
«BaxnHenmme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COEJIUHEHUS
Bberuucnenus no ypaBHEHUSIM
XUMUYECKUX PEAKUU, €CIIU OJUH U3
60 pEareHToB J1aH B U30BITKE WIN bu6nuorexa [IOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM JI0JIM BBIXOJA IPOIYKTa
peakuuu
61 O00011eHrEe U cCUCTEMAaTU3ALIHS
3HaHUUN
Kontponbhas pabota Ne4 o teme
62 «BaxHelmue MeTamibl U UX
COETMHEHUS
63 BemiectBa u maTepuansl B bu6mmoreka [JOK
MTOBCETHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3{50
64 XHUMHUYECKOE 3arpsA3HEHUE bu6nuorexa IIOK
OKpYXKaroIIeH Cpebl https://m.edsoo.ru/00ae4270
65 Posnb xumuu B perieHun bubmmoreka [IOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600mmieHne u bubnuorexa LIOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O0001IeHNE U bubnuorexa LIOK
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cUCTeMaTHu3aus 3HaHUN

https://m.edsoo.ru/00adb33¢

68

PesepBHelit ypok. O6o0eHue 1
cucTeMaTu3aIus 3HaHui

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

8 KUIACC

Kon
MpoBepPsAeMOro
pe3yJbTara

HpOBepHeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI1
06pa30BaTeJ'le0ﬁ nporpaMmmsbl OCHOBHOTI'O 0o01Iero 06p330BaHI/IH

1

ITo Teme: ((HepBOHa‘laJ'IBHBIe XUMHNYCCKHEC ITIOHATHA»

1.1

pacKpblBaTh CMBICT OCHOBHBIX XHUMHYECKHX IOHSATHI: aTOM,
MOJIEKYJIa, XUMHUYECKUN SJIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOTHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJIEKYyJIApHas Macca, KOJUYECTBO
BEIIECTBAa, MOJIb, MOJISIpPHAs Macca, MaccoBasl JIOJii XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BhEM, XUMHUYECKasl PEaKIus,
KiaccupuKalus peakuuid: peakluud COCAMHEHHUS, PEeaKluu
pa3NoXKEHUs, PEAKIMH 3aMeIICHHs, peakuud OOMEHa, 9K30- U
SHAOTEPMUYECKUE PEAKINH, TEIUIOBOM 3((eKT peakuuu, pacTBop,

MaccoBast J10JIsl BElIeCcTBa (MPOIEHTHAsI KOHILIEHTPAIUs) B paCTBOPE

1.2

HWIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHUUYCCKHUX MOHATUU H

MPUMCEHATH OTU ITOHATHUA IIPHU OIIMCAHNU BEIICCTB U UX npeBpameHnﬁ

1.3

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBIICHUSI (OPMYJI

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

1.4

pacKpbIBaTb CMBICII 3dKOHOB COXpPAaHCHHSA MaACChbl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI0 YYCHHsS, 3aKOHaA

ABoraapo

1.5

onpeaciIATb BaJICHTHOCTbL aTOMOB  3JICMCHTOB B 6I/IHapHI>IX

COCOAUHCHHUAX

1.6

KJIacCU(UIIUPOBATh XUMHYECKUE PEaKIUu (IO YUCIYy U COCTaBy

YYaCTBYIOLIUX B PEAKIIUH BEIIECTB, MO TEIIOBOMY 3 (heKTy)

1.7

BBIUUCIISATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO Macchl

BCIICCTB

1.8

BBIYHCIISITh MACCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa Mo (opmyie

COEIUHEHHS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE




1.10

MPUMCHATH CCTCCTBCHHOHAYYHbBIC MCTO/AbI ITIO3HAHUS — Ha6J'IIOJICHI/IC,
HU3MCPCHHUC, MOJCIMPOBAHUC, 9KCIICPUMCHT (peaHBHHﬁ u

MBICJIEHHBIN )

[To Teme: «BaxkHeilmme npeaCcTaBUTENN HEOPTaHUYECKUX BEILIECTBY»

2.1

PaCKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKUX TOHSTHH: OKCHA,

KHCJIOTa, OCHOBAaHHUEC, COJIb

2.2

OTIpECIATh MPHUHAJISKHOCTh BEIIECTB K OMPENCIIEHHOMY KIlaccy

coeMHeHui 1o popmynam
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KJIacCU(UIIUPOBATh HEOPTAaHUYECKUE BEILIECTBA

24

XapaKkTepu30BaTh (OMHCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIK/IAs ONMUCAHUE TTPUMEPAMHU
MOJICKYJISIPHBIX ~ YPAaBHEHHH  COOTBETCTBYIOUIMX  XMMHYECKUX

peakuui

2.5

IMPOrHO3NPOBATH CBOMCTBA B€IIECCTB B 3aBHCHUMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHUA XUMHYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIeI0BAaTh IIpaBHJIaM IIOJIB30BAHUSA XUMHUYECKOM IIOCYIOM H
na0opaTOpHBIM 00OpPYJOBAHUEM, a TAaK)Ke MpaBHiIaM OOpalleHUs C
BELIECTBAMM B COOTBETCTBHUM C HMHCTPYKIMSIMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB MO MOJTYYEHUIO U COOMPaHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAA), IPUTOTOBICHHUIO
pacTBOpPOB C OIpeNeJEHHOW MaccoBOM Jlofiell pacTBOPEHHOTO
BELIECTBA, MJIAHUPOBATh U NMPOBOJUTh XMMUUYECKUE SKCIIEPUMEHTHI
[0 PAacrO3HAaBAaHUIO PACTBOPOB INEIOYEH M KHUCIOT C IOMOIIBIO

MH/IUKATOPOB (JIaKMYC, heHOoNIPTaTICHH, METUIIOPAHXK U JIPYTHUE)

2.7

IIPOBOJUTH PACYETHI [0 YPABHEHHUIO XMMUYECKON peaKIuu

[To Teme: «llepmomnueckuii 3akoH u llepumoamueckas cucrema
xumuueckux snemeHtoB JI. M. MengeneeBa. CTpoeHHe aTOMOB.

Xumuyeckas cBiI3b. OKHUCINTEILHO-BOCCTAHOBUTCILHBIC peakuum»

3.1

PacCKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHUH: AP0 aToOMa,
AJIEKTPOHHBIA CJIOM aToMa, aToMHas oOpOuTanb, paauyc aToma,
XUMUYECKas CBs3b, IOJIIpHAs U HENOJSApHAs KOBAJCHTHAs CBSA3b,
JJIEKTPOOTPULIATEIILHOCT, HWOHHAs CBA3b, WOH, KATHOH, AaHWOH,

CTCIICHb OKHCJICHHUA




3.2

KHaCCI/Iq)I/IIII/IPOBaTB XUMHNYECKHUE 3JICEMCHTBI

3.3

OIMCHIBATh M XapaKTepu30BaTh TabamuHyto Gopmy Ileprogmueckoii
CHCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3ivuyaTh IMOHATHUS «IJIaBHas
noarpynmna (Arpynma)» u  «mnobouynas moarpynmna (brpymma)y,

«MaJiple» U «OOJIbIIHEY ICpUOabI
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packpeiBaTh cMbich [lepuoandeckoro 3akona [[.M. MeHnneneena:
JNEMOHCTPUPOBATh TMOHUMAHUWE TMEPUOJUYECKOW  3aBUCUMOCTH
CBOWCTB XHWMHYECKHMX DJIEMEHTOB OT HX [OJOXKEHUS B

IIepnonnueckoii cucreme

3.5

COOTHOCUTh  OO0O3HAuUEHHUs, KOTOphle UMEIOTCS B  TaOIUIE
«Ilepuogmyeckass  cucteMa  XuMHU4Yeckux  anemeHtoB .M.
MenzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, oOlee YHciio

3JIEKTPOHOB U PaCHpeieNIEHHUE UX MO IEKTPOHHBIM CIIOSIM)

3.6

OMpPCACIIATL  CTCIICHB  OKHUCJICHHUA  DJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

3.7

ONpEeAENATh BUJ XUMHYECKON CBSI3U (KOBaJIEHTHAs U HMOHHAas) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

[To Teme: «BemiecTBO 1 XUMUYECKask PEAKIUSDY

1.1

PacCKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKUX IIOHATUN: PAacTBOP,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTHYECKAS JUCCOLMAIIMS,
peakuuu MOHHOTO 0OMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaTUMbIe peakuuu,
OKHUCJIUTENIbHOBOCCTAHOBUTEIILHbIE peakuuu, OKHUCIIUTED,
BOCCTAHOBUTEJb, OKHCIEHUE W BOCCTAHOBIICHHE, AJJIOTPOINMS,
aM(QOTepHOCTh, XUMHYECKas CBA3b (KOBAJICHTHAs, HOHHAd,
MeTalinueckas), KpHUCTaJUIMyecKass pemiérka, CIUIaBbl, CKOPOCTh

XUMHUYECKON pEaKIuu

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHUUYCCKHUX MOHATUH H




MMPUMCHATDE OTU ITOHATHUA IIPHU ONTMCAHNU BEIICCTB U UX HpeBpaHIGHI/II\/’I

1.3

COCTABJISITh YPAaBHEHHUs AIEKTPOJIUTUYECKON ITHCCOLMALNNA KHUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE M COKpPAILIEHHBIE YPAaBHEHUS PEAKLIMMI

HOHHOTO OOMEHA

1.4

PaCKpBIBATh CYINHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MoCpCACTBOM COCTABJICHUSA SJICKTPOHHOI'O 0anaHca 3THUX peaKuHﬁ

1.5

MIPOBOAUTDH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peakiuu

ITo Temam: «Hemetaiipl U MX coequHEHUs» U «MeTamwibl U UX

COCOAMHCHU A

2.1

XapakTepu3oBaTh  (omMChIBaTH) oOmMEe U creuuduyecKkue
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOITBEPK AT
OMHCaHWE TPUMEPAMH MOJEKYJISIPHBIX M HWOHHBIX YypaBHEHUU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

COCTAaBJIATH YPABHCHUA peaKHI/II\/JI, MNOATBCPKAAOIMUX CYHIECCTBOBAHNEC

TeHETUYECKOM CBI3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIACCOB

23

IIPOrHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHU,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIOBHAX

24

CIIeIOBAaTh MpaBWJIaM TIOJIb30BaHUS XMMHYECKOW MMOCYIOH U
nabopaTopHBEIM 00OPYJOBAHHEM, a TaKXKe MpaBWJIaM OOpAIEHUS C
BCIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMHU IO BBIMOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB 1O TOJTYYEHUIO U COOMPAHHIO

ra3000pa3HbBIX BEMIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa)

2.5

MPOBOJIUTh PEAKIMU, IOATBEP)KAAMONINE KAYeCTBEHHBIH COCTaB
Pa3jIMYHBIX BCHICCTB: PpaACIIO3HABATLH OIIBITHBIM HYTéM XJIopuna-,
Opomun, womupa, KapOoHat, Qocdar, cummkar, cynabdar,
THJIPOKCUIUOHBI, KATHOHBI aMMOHHS, HOHBI U3YYEHHBIX METAJUIOB,

IIPUCYTCTBYIOINE B BOJAHBIX PACTBOpPAaX HEOPTAHMYECKUX BEIIECTB

[To Teme: «XuMHs 1 OKpY>Karolasi cpeaa

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuyeckux mnoHsatuil: [IJIK

BCHICCTBA; KOPPO3Us MCTALIIOB

3.2

MPUMEHSTh OCHOBHBIC ONEPAIllMd MBICIIUTEIBHONW JESITeIbHOCTH —
aHaJlM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMaTH3AIlHIO,

BBISIBJICHHUC IMMPUYXMHHO-CICACTBCHHBIX CBsA3EH — A U3YUCHHA




CBOMCTB BC€IICCTB U XUMHYCCKUX peaKm/Iﬁ; €CTCCTBCHHOHAYYHBIC
METOAbI IIO3HAHUA — Ha6J'IIOI[eHI/IC, HU3MCPCHUC, MOACIUPOBAHUC,

9KCIIEPUMEHT (peajbHbIA U MBICJICHHbIN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

1

HCpBOHa‘laHBHLIe XUMHUYCCKUC ITOHATHA

1.1

[Ipenmer xumun. Ponb XUMHUM B KU3HU YelOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3HMYECKHE CBOMCTBA BEUIECTB. ATpEeraTHOE COCTOSTHHUE

BCIICCTB

1.2

ITousarue o MCTOJaX IMO3HAHUA B XUMHH. YucTele BCIICCTBA U CMCCH. Crioco0bI

pas3zaeneHus cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue diaeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'IHpHOG YUCHUEC

1.4

Xumuuaeckast popmyia. BaleHTHOCT aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA coCTaBa BCIIICCTB. OTtHOcHUTEILHAS aTOMHas Mmacca.
OtHocuTenbHasi MoOJIEKyJsIpHas Macca. MaccoBas J0JII  XMMHYECKOTO

9JICMCHTA B COCAMHCHNHA

1.5

KonnuectBo Bemectsa. Moinb. MossipHast macca. B3auMocBsi3b KOJIMYECTBA,
Macchl U YHMCIAa CTPYKTYPHBIX €AMHHUIl BeulecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHUX COCIMHEHUM

1.6

Ou3nyecKkue U XUMUYECKHE ABICHUS. XUMHUECKas peakius U e€ MpU3HAKU.
3aKOH  COXpaHEHHMs  MacCchl  BeUIeCTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccubukanus  XuMHUECKUX  peakuud  (COSAMHEHHUA,  Pa3JI0KEHUS,

3aMelleHus, oOMeHa)

1.7

XWMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYAOH, C
npaBuiiaMu paboThI B 1a00paTopuu ¥ mpuéMaMu oopamieHus ¢ 1ab0paTopHbIM
o0opy/OoBaHWEM, W3YYCHHE M ONUCaHuEe (U3MUECKHX CBOHCTB 00pa3IioB
HEOpPraHMYECKUX BelIeCTB, HaOMIoAeHHe (u3nUeckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYINKE, KHTICHUE W KOHJICHCAIIUS BOJIbI) U
XUMHYECKUX (TOpeHHe CBEeYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICCTBUE Meja C KHCIOTOM) SIBJICHHM, HAOIIOJCHHE M OIHMCAHHE
NPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakiuil (pa3lokeHue caxapa,
B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIOM Oapus, pas3lIoKeHUe

ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoAeMCTBHE Kelle3a ¢ PAaCTBOPOM




commu meau(Il), m3ydenne cnoco0oB pazeneHust cMecei (C TOMOIIBI0 MarHHUTAa,
bunpTpoBaHue, BhIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), mpoBeneHue
OYUCTKH TIOBAPEHHON CONIM, HAONIOJACHWE W ONHCAaHHE pPEe3yJIbTaToB
MPOBEJICHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE

MoJieIe MOJIEKYJI (IIapOCTEPIKHEBBIX)

Baxueiime npeacTaBuTeNIn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech rasos. CoctaB Bo3myxa. Kucimopox — aseMeHT U mpocrtoe
BemecTBo. HaxoxeHne kuciopoaa B mpupoje, pu3ndeckue U XMMHUYECKUe
cBoiicTBa (peakuuu ropenus). Okcunel. Ilpumenenue kucinopona. Crnoco0Obl
HOJTy4eHHs KUCIIOpOoJa B JIabOpaTOpPUH M HPOMBIIUICHHOCTH. KpyroBopor

KUcIopoa B mpupone. O30H — aJUI0OTpoIHast MOAU(PHUKALUS KUCIOpOoIa

2.2

TennoBoil 3¢ ¢dekT XUMHUYECKOH peaknuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMHUYECKHE peakuuu. TOIUMBO: yroib U MeTaH. 3arps3HEHHE

BO3/yXa, YCWJIEHUE NMapHUKOBOTrO P peKTa, pa3pyleHrne 030HOBOTO CIIOs
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Bonopon — sneMeHT H npocToe BellecTBo. Haxoxnenue Boaopoaa B IPUPOJIE,
¢usnueckre M XUMHYECKHE CBOMCTBA, TNPHUMEHEHHE, CIOCOObI MOIyYeHHS.

Kucnors! 1 conu

24

ModnsipHblii 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSAM

2.5

®uznyeckue CBOWCTBA BOABL. Boma Kak pacTBopurtenb. PacTBopsl.
HacpiiienHpie 1 HEHACBIIEHHBIE PACTBOPHI. PACTBOPUMOCTD BELIECTB B BOJE.
MaccoBasg 10751 BelIecTBa B pacTBOpE. XHUMHYECKHE CBOWCTBA BOJIbI.
OcHoBanus. Posib pacTBOpoB B MpuUpojie U B KU3HU 4enoBeka. KpyroBopot
BOJIbI B TMpUpOJAE. 3arps3HEHHUE NpUPOAHbIX BoA. OXpaHa W OYUCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coenuHenwmit. Oxcuapl. Kiaccudukanus
OKCHJIOB: cojieoOpa3yomue (OCHOBHBIC, KHUCIOTHbIE, aM(oTepHble) u
HeconeoOpasyrone. Homenknatypa oxcumoB. dusznyeckne U XUMHUYECKUE

CBOMCTBa OKCHIOB. HOJ'Iy‘ICHI/IC OKCH 0B

2.7

OcHoBanus. Krnaccudukanus ocHOBaHWM: MmIETOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMeHknarypa ocHoBaHui. du3ndyeckue 1 XUMHYECKUE CBOMCTBA

ocHoBaHui. [lomyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndeckue u
XUMHYECKHE CBOMCTBa KUCIOT. Psanm aktuBHOcTH MetaiuioB H.H. bekerosa.

[Tonyuenne kucior

2.9

Comu. Homenknatypa coseir. @u3nueckrue U XUMHUYECKHE CBOWCTBA COJIEH.




[Tonyuenune coneit

2.10

I'enermueckas cBsI3b MCXKAY KilaCCaMU HCOPraHUYCCKUX COCI[HHGHI/I?I

2.11

XWMHUYECKUN DKCIEPUMEHT: KAauyeCTBEHHOE OIPEIEICHUE COIEPKAHUS
KHUCJIOpOJia B BO3MyXe, MONydeHHe, coOupaHue, paclio3HaBaHUE U H3yueHUE
CBOWCTB KHCIIOPO/1a, HAOIIOICHNE B3aUMO/ICHCTBHUS BEIIECTB C KHCIOPOIAOM H
yCIIOBUSI BOSHUKHOBEHHS U MPEKpPAIEHUs] TOpeHus (1moxapa), 03HaKOMIJICHHE
¢ oOpa3llaMu OKCHJOB M ONHCAaHUE HMX CBOWCTB, TMOJyYEHHE, COOMpaHue,
pacro3HaBaHHE M M3Y4YEHHE CBOWCTB BOJIOpPOJAA (TOpEHHUE), B3aUMOJEHCTBHE
BOJZIOpO/A c OKCHJIOM meu(1l) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHAaiOB), HAOMIOIEHUE OOpa3loB BEUIECTB KOJUYECTBOM | MOJIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAacTBOPEHHs BEIIECTB C  PAa3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMpeAeNEHHOM MaccOBOU
JIOJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOJECHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KaimblieM) (BO3MOXXHO MCIIOJIb30BaHUE BHUIACOMATEPUATIOB),
OIpE/IC/ICHUE PACTBOPOB KHUCJIOT M IIENOYEN € NOMOUIbIO HHAMKATOPOB,
UCClIeJOBaHHEe OOpPa3l[0B HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJroIeHue M3MEHEHUS OKPAaCKM WHIMKATOPOB B PAacTBOpax KHUCIOT H
niesovei, n3ydeHue B3aumojercTBus okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTHI, KHCIOT C MeTaIaMH, PEaKIui HEeUTpalIu3aluu, MOTydeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajla JApPYyTuM H3
pacTBOpa COJIM, PEIIEHUE 3KCIEPUMEHTAIBHBIX 3aJa4 1o TeMe «Bakneliue

KJIaCChl HCOPraHNYCCKUX COCHHHGHHﬁ))

Ilepuoanueckuii 3akoH u [leprnoanueckasi cuCTeMa XUMUYECKHX JIEMEHTOB
J.. MenaeneeBa. CtpoeHue aToMoB. XUMHUYeCcKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINN

3.1

[lepBble TOMBITKMA KIACCH(PHUKAMK XUMHUYECKHX JIIEMEHTOB. lloHsATHE O
IpyNIax CXOAHBIX 3JEMEHTOB (ILENIOYHbIC U IIET0YHO3EMENbHbIE METaJlIbl,
raJIOreHbl, UHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT am¢oTepHbIe

OKCHUABI U TUAPOKCHUIBL

3.2

ITepronuueckuii 3akoH. llepuoamyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
JA.N. MengeneeBa. KopoTkomepuonHass © UIMHHONIEPUOAHAS  (OPMBI
Ilepuoguueckoir cucteMbl xuMuyeckux osnaemeHtoB J[.U. Menneneesa.
[Iepuonst u rpymnmbl. @U3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB

rnepruoaa v rpyuribl 3JICMCHTA
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Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue




JNEKTPOHHBIX 000J04YeK aToMOB TepBbIX 20 XMMHYECKHUX 3JIEMEHTOB
[Iepuonnueckon cucremsl [[.M. Menneneesa. XapakTepuCcTUKa XUMHYECKOIO

3JIEMEHTA 1O ero nonoxxeHuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUSI paJuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX WU HEMETAJUIMYECKUX CBOMICTB MO TpyNIaM M IEepUoaam.
3nauenue llepuoanueckoro 3akoHa u [leproguueckoil CUCTEMBI XUMHUUECKHUX
3JIEMEHTOB JUIS Pa3BUTHUs Hayku U npaktuku. /.M. MenaeneeB — yuy€Hbli U

IPaKIaHUH

3.5

Xumuueckass cBsa3b. KoBajeHTHasi (MOJsipHass W HEMOJSIPHAsi) CBS3b.

:‘)HCKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciieHus. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl

OKHCJIEHHS M BOcCTaHOBJIeHUA. OKHUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUN SKCIIEPUMEHT: HW3Y4YeHHE OOpa3IOB BEHIECTB METALIOB U
HEMETAJVIOB, B3aUMOJICHCTBUE THUJIPOKCHIA IIMHKA C PACTBOPaAMU KHUCIOT H
LIEJI0YEH, IPOBEAEHUE OIBITOB, WTIOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKkluil (ropeHue, peakliuu pas3ioKeH!s, COeTMHEHNS)

9 KUIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKaHUSA

BCH_[CCTBO U XUMHUYCCKaAA pCaKus. HOBTOpCHI/IC

1.1

[lepuonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKHUX BJIEMEHTOB
J.U. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KM, KaJIbIUA M HUX
COEIMHEHUN B COOTBETCTBHUM C IOJIOKEHHEM 3JIEMEHTOB B llepuoanueckoit

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CtpoeHHe BeIIECTBA: BBl XUMHYECKON CBS3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON
peméTKn W BUJA XUMUYECKOW cBs3u. Kiaccudukamuss ¥ HOMEHKJIATypa
HEOPraHMYECKUX BeUIeCTB (MEXIyHApOJIHAas W TpUBHUATbHas). XUMHUECKUE
CBOICTBA BEIIECTB, OTHOCSUIUXCS K PA3JIMYHBbIM KJIacCaM HEOPraHWYECKUX

COC,Z[HHGHHf/'I, TCHCTUYCCKAs CBA3b HCOPTAaHUYCCKUX BCIICCTB

1.3

Knaccugukaius XMuMHYeCKUX peakuid M0 pa3IMuHbIM NpU3HAKaM (110 YUCITY

M COCTaBy yYacCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3P (eKTy, 10




M3MCHCHHIO CTCIICHEH OKHCIICHHS XUMHUYCCKUX 3JICMCHTOB, IIO O6paTI/IMOCTI/I,
o y4acCTHUrO KaTaJm3aT0pa). OK30- H OHAOTCPMHUYCCKUC  PCAKIUU,

TEPMOXUMHYCCKUC YPABHCHHA. IlonsTue o CKOpPOCTH XHUMHYISCKOM pCaKkunuu

1.4

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHUX peakuusax. [Tonsrtue o
TOMOT€HHbIX M TE€TePOreHHBIX peakuusax. [loHsATHE O XMMHYECKOM
paBHOBecuH. DaKTOpPbI, BIMAIONIME Ha CKOPOCTb XUMHUYECKOM peakuuu H

IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHA

1.5

OKHUCIINTENbHO-BOCCTAHOBUTENIbHBIE  PEAaKLUH,  JIEKTPOHHBIM  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHUE ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJIB30BaHUEM METO/a

AJIEKTPOHHOTO OallaHca

1.6

Teopust HNEKTPOTUTUYECKON TUCCOLUALIAN. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
KatnoHnsl, aHMOHBI. MeXaHU3M AMCCOLMALMY BEIIECTB C PAa3INYHBIMHU BUAAMU
XuUMHUYecKol cBs3u. CreneHb quccoruanui. CUabHbIC U CA0bIe AIEKTPOIIUTHI.
Peakiun monHoro oomMeHa. Y cloBus MPOTEKaHUS PEAKIIMd MOHHOTO OOMEHa,
IIOJIHBIE M COKpAalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBA KHUCIOT,
OCHOBaHWUW U COJiEH B CBETE MPEIACTABICHUNH 00 AICKTPOJIUTHUECKON

nucconmanuu. KauectBeHHbie peakiiuu Ha HOHBL. [ToHsITHE O THApONIM3E Coeit

1.7

XUMHUUECKUH SKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMHM KPHUCTAIITMYECKUX
PEIIETOK HEOPraHWYECKUX BEIIECTB — METAIJIOB U HeMeTasioB (rpadura u
ariMa3a), CJIO0XKHBIX BEHIECTB (XJIOpHIa HATPH); UCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW PEAaKIMH OT BO3JCHCTBUS PA3IUYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  AJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILECTB,  Ipolecca
JUCCOLMAUY  KUCIIOT, IIenodeil W cojeld (BO3SMOXKHO HCIOJIBb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJCHUE OMBITOB, HWUIIOCTPUPYIOIUX MPU3HAKU
IIPOTEKaHUsl peakuuil MOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIJIEICHUE
raza, oOpa3oBaHHME BOJbI); ONBITOB, WJUIIOCTPUPYIOLUIUX  MPUMEPHI
OKHCITUTEILHO-BOCCTAHOBUTEIBLHBIX peaxmmii (ropenwue, peaxnuu
pa3JIoKEHUs,, COCIMHEHMs); pACIIO3HABAHWE HEOPraHMYECKUX BEILIECTB C
MOMOIIIBI0 KAYECTBEHHBIX PEaKIUil Ha MOHBI; PEHICHUE HKCIICPUMEHTAIBHBIX

3aga4

HemeTtannsl 1 ux coeTMHEHUS

2.1

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne W (QHU3MUECKUE CBOICTBa

MMPOCTBIX BCHICCTB — I'daJIOI'CHOB. XuUMHU4YecKre CBOMCTBA Ha MMpuUMEpPE XJiopa




(B3auMoielicTBUE C MeTa/llaMu, HEMETaJIaMH, LIeI04aMu). XJIOPOBOJOPOI.
ConsiHast KUCIIOTa, XUMHUYECKHE CBOICTBA, TMOJy4Y€HUE, NPUMEHEHHE.
JeiicTBue XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YejoBeKa. Bakueimme

XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

Obmas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE cTeNeHU oKucieHus. CTpoeHue 1 (pru3nueckrue CBONCTBa
MPOCTHIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPOMHBIE MOIU(PUKALNU
KHCJIOpOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
dbusznyeckue W XuUMHUeckue cBOMCTBA. OKCHIBI cepbl KaK MpPEICTaBUTENN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTAa, (1)I/I3I/I‘-I€CKI/IC A XUMHUYECKHE CBOMCTBA
(obmue kak mpeacTaBUTeNs Kiacca KUCIOT U cnenuduieckue). XUMHUECKHUe
peaKIyy, Jexalue B OCHOBE IMPOMBIIIJICHHOTO CIIOCO0a MOIy4YeHUs! CepHOU
kucnotel. [Ipumenenue. Conu cepHOW KHCIOTHI, KQUeCTBEHHAsl Peakius Ha
cynbdaT-uoH. Haxoxxaenue cepbl 1 €€ COeIMHEHHI B MPUpojie. XUMUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpellbl COSAMHEHUSAMU Cepbl (KUCIOTHBIC JTOXKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS
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OOmiast xapakTepucTuka 31eMeHTOB VA-rpymnibl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEepHbIE CTENEHW OKUCICHUA. A30T, paclpOCTpPaHEHHE B
npupoze, pusnueckue U XuMuieckue cBoiictea. KpyroBopot a3ora B mpupoe.
AmMMHak, ero QusMueckMe W XUMHUYECKHE CBOICTBa, MOJIyY€HHE U
npumeHeHne. Coiau aMMOHUS, WX (PU3MYECKHEe W XUMHUYECKUE CBOMCTBA,
npuMeHeHune. KauecTBeHHas peakiys Ha MOHbl aMMOHHUA. A30THasi KUCIIOTA,
e€ momyueHue, (QUINYECKUE U XHMHYECKHE CBOHCTBa (0o0mme Kak
IpEeJCTaBUTENIA Klacca KMCIIOT U crienuduyueckue). Vicnonas3oBaHne HUTPAToB
U Ccollel aMMOHHUS B KadecTBE MMHEPAJbHBIX YIOOpeHuil. Xumudeckoe
3arpsi3HEHUE OKPYKAIOLIEH Cpelbl COeANHEHUSIMU a30Ta (KMCIOTHBIE JTOKIM,

3arpsi3HEHUE BO3/yXa, OUBBI U BOJOEMOB)
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docdop, amnorponHsie MoguduKamu Gocpopa, GpU3NIECKUe U XUMUIECKHE
cBorictBa. Oxcua dochopa(V) u dochopnas xucimora, dusmdeckue u
XMMUYECKHEe CBOMCTBa, mosryueHue. Mcmonp3oBanue (ocdaToB B KauecTBe

MUHEPATBHBIX YI00peHH

2.5

OOmas xapakrepucTtuka 3meMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHM OKHCICHMsS. YTJepoJ, aJIOTPOIHbIE
Moau(UKAIIMKN, PACTIPOCTPAHEHHE B TMpHUPOJE, (DU3NYECKUEe W XUMHUYECKHE

cBoiicTBa. Ancopbuus. Kpyroopot yrieposaa B npupoje. OKcuabl yriiepoaa,




nux q)HSI/IquKI/Ie U XUMHUYCCKHUEC CBOﬁCTBa, HeﬁCTBHC Ha KMBBIC OpPraHMU3MBbI,
MOJTy4YeHHe U IPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMbl, CBSI3aHHBIE C OKCHUIOM
yriepona(IV); rumotesa rio0anbHOTO TMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
sbdekr. YrompHas KHCIOTa U €€ colH, WX (PU3UYECKHEe U XUMHUYECKHE
CBOIICTBa, Mody4YeHHe U npuMeHeHue. KauecTBeHHast peakuusi Ha KapOoHaT-
noHbl. Mcnonb3oBaHue kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO3SIUCTBE

2.6

IlepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COCTUHEHUSIX
yriaepojga (MeTaH, 3TaH, STWICH, alleTWIEH, 3TaHOJ, TJHUIEpPUH, YKCyCHas
kuciora). Ux coctaB um xumuueckoe crpoenue. [lonstue o Ouonoruuecku
BaXHBIX BEILIECTBAX: XHpaX, OeJIKax, yIJIeBOJaX — M HUX pOJU B JKU3HU
yejnoBeka. MarepuaabHOE€ €IMHCTBO OpPraHMYeCKMX W HEOPraHW4ecKUX

COEIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOJIy4CHUE U
npumenenne. CoequHeHus] KpeMHuUsi B mpupojae. OOmue npencraBicHust 00
okcuge kpemuusA(1V) u kpemuueBoit kuciaore. CHIMKATHI, KX MUCIOJb30BaHUE
B OBITYy, MEIUIMHE, NPOMBIIUICHHOCTH. BaKHEWINe CTPOUTEIbHBIC
Marepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OCTOH, ene300eToH. [IpobiemMbl
0€30I1acHOTO WCIOIH30BAHUS CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOU

KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHMYECKUX BELIECTB,
CBOMCTB COJIAHOU KHCJIOTBI; IIPOBEICHUE KAaUECTBEHHBIX PEaKIMi Ha XJIOPUJI-
MOHbl M HAOIIOJCHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMbBITHL, OTpaXkarollue
¢du3nUecKkre 1 XMMUYECKUE CBOICTBA rallor€HOB U UX COSMHEHUH (BO3MOKHO
MCIIOJIb30BaHUE BUICOMATEPHANIOB); O3HAKOMIIEHHE C 00pas3lamMH XJOPHI0B
(raJloreHN1I0B); O3HAKOMJIGHHME € oOpasuamu cepbl UM €€ COCITUHEHUSIMHU
(BO3MOXHO HWCTIOJB30BAaHUE BHUICOMATEPHANIOB); HAOIIOJEHUE TIpoIecca
o0yTrMBaHuUs caxapa IoJl IeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4YEeHHE XMMHUYECKHX CBOMCTB pa30aBIe€HHON CEpHON KHCIOTHI, IPOBEACHNE
KayeCTBEHHOW peakiuu Ha Ccyib(par-uoH M HaONloJeHHe Mpu3HaKa eé
MPOTEKAHUs;, O3HAKOMJICHUE ¢ (PU3NYECKHUMH CBOMCTBaMH a3oTa, (ocdopa u
UX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHHWE BHJIEOMATEPUANIOB), 00pa3laMu
a30THBIX U (OChHOPHBIX yI0OpEHUH; OydeHHE, COOMpaHKe, pacliO3HABAHKE
U U3y4YCHHE CBOMCTB aMMHAKa; MPOBEACHNUE KAaUECTBEHHBIX PEAKLUil HA MOH
aMMOHHUA M (dochaT-UOH U U3YyUYEHUE MPU3HAKOB HUX MPOTEKAHUS,

B3aHUMOJCUCTBHE KOHHCHTpHpOBaHHOﬁ a30THOM KHCIIOTHI C MEABIO (BO3MO)KHO




UCIIOJIb30BaHUE BUAECOMATEPUAJIOB); M3YUYEHHE MOJIETEeH KpHUCTaNINYECKUX
pemwéTok anMasa, rpadura, QyaIepeHa; O3HAKOMIIEHHE C IpPOLECCOM
azcopOLMu pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM M yCTPOMCTBOM
IPOTHBOIa3a; MOJy4yeHHe, coOOMpaHue, pacloO3HABaHHE U M3YyYCHHE CBOWCTB
YIJIEKUCIOro Tra3a; MpPOBEACHHME KAayeCTBEHHBIX peakuuid Ha kapOoHAT- M
CWJIMKAaT-UOHBbl M W3Y4YEHHME IPU3HAKOB HX IPOTEKAaHUS; O3HAKOMIIEHUE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHHE 3KCIEPUMEHTAIbHbIX

3aJ1a4 1o TeMe «BakHenIIne HeMETaIbl U UX COSIMHEHUS

MeTaibl 1 UX COSIUHEHUS

3.1

OO1w1ast XapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
X nosiokeHuss B llepuoamyeckod cucreMe XMMHMUYECKUX 3JeMeHTOB J[.M.
Menneneesa u crpoenust aToMoB. CTpoeHHe MeTajuioB. MeTtandeckas CBs3b
U METAIMYECKasl KpUCTaUIMYecKas pEIETKA. DIEKTPOXMUMHUYECKUN P

HaHpH)I(eHI/II;'I MCTAl1JIOB

3.2

duznueckre 1 XUMUYECKHE CBOMCTBAa MeTaJIoB. OOIIHe CrToCOObI MOTyYeHUS
MECTAJJIOB. HOHSITI/IG (0] KOppOSI/II/I MCTaJI1JI0B, OCHOBHBIC CHOCOGLI 3alIUTHI UX OT
kopposun. CruaBsl (CTajab, 9yT'yH, JIOPATIOMUHANA, OpOH3a) U UX IPUMEHEHUE

B OBITY M IPOMBILICHHOCTH
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[Ilenounsle MeTasl: nosoxeHue B [lepuoauueckoll cucTeMe XMMUYECKUX
anemenToB /.M. MenaeneeBa; CTpO€HHE UX aTOMOB; HAX0XKIEHHUE B IIPUPO/IE.
dusnueckue U XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kayus). OKCUabl
U TUAPOKCHUIBI HATpUAd WU KaJus. HpI/IMCHCHI/IC OICJIOYHBIX MCETAJJIOB U HUX

COEIMHEHUN
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[llemoyno3eMenbHBIE METANIBI MarHui W KalbIUd: IIOJIOKCHHE B
Ilepnonnueckoir cucreme xmMudeckux dsneMmeHtoB JI.MI. Menneneesa;
CTPOECHHME UX aTOMOB; HaxoxJeHue B npupoje. Ouznyeckne U XUMHUECKUE
CBOMCTBA MarHusi W Kaiublivs. BakHeilmve coenvHeHHs] Kablus (OKCHUI,

THJIPOKCHI, COJH). JKECTKOCTH BOABI U CIOCOOBI €€ yCTpaHEHHS

3.5

AmoMuHMi: nonoxeHue B Ilepuoandeckoil cucreMe XUMHMUYECKUX 3JIEMEHTOB
J.. MenneneeBa; cTpoeHHE aTOMa; HaxoxKJIeHue B npupone. dusnueckue u
XMMHUYECKHE CBOMCTBA amOMUHMA. AMQOTEpHbIE CBOHCTBA OKCHIA U

TUAPOKCHA ATTFOMUHUS

3.6

Kenezo: momoxenue B llepmoanueckord CUCTEME XUMHUYECKUX BJIEMEHTOB
J.N. MenneneeBa; CTpoeHUE aTOMa; Hax0XAeHUE B mipupojae. Pusnyeckue u

XUMUYECKUEe CBOMCTBA skene3a. OKCuibl, TUApoKcubl U conu xenesa(ll) u




xene3a(lll), ux coctas, cCBOCTBA U TOJIyYCHUE

3.7

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3iaMH METAJJIOB H CIIJIABOB,
X (PU3MYECKHMMH CBOWMCTBAMH; M3YYCHHUE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXKHO WCIIOJIb30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBHS OKCHIA KaJbllUsd ¥ HATpUs C BOAOH (BO3MOXHO
WCIIOJIb30BaHNE BUICOMATEPUAJIOB); UCCIICIOBAHUE CBOMCTB JKECTKOH BOJIBI;
mporiecca TOPEHHUsl Kele3a B KHCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIORB); MPU3HAKOB MPOTEKAHMS KAY€CTBEHHBIX PEAKITNI HA HOHBI
(Maramsi, KaJublus, adroMuHES, IMHKa, *xkene3a(ll) u xenesa(lll), memau(Il);
HAOJIO/ICHUE W OTIMCAHKE MTPOIIECCOB OKPAIIMBAHUS IJITAMCHH MOHAMY HATPHSI,
Kajquss W Kaublusd  (BO3MOXKHO  KCIIOJIb30BAaHHE  BUACOMATEPHAJIOB);
uccieoBaHre aM(OTEPHBIX CBOMCTB TMIPOKCUIA ATIOMHHHS U THAPOKCHUIA
[IUHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxxHele MeTanibl

1 UX COCIUHCHUA»

X¥UMHA ¥ OKpYyXKarolas cpeaa

4.1

HoBbie maTepuansl 1 TEXHOJOTMHU. BellecTBa 1 Marepuaisl B MOBCEIHEBHON
YKU3HU YeJI0BeKa. XUMUS U 30poBhe. be3onacHoe ucnonb30BaHre BEIIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBas momols mpu XUMUYECKUX 0XKOTraxX U

OTpPaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxartoriei cpenst [IJIK. Ponb xumun B pelieHNN SKOJIOTHYECKUX MPOOIeM.
[IpuposHble UCTOYHHUKHU YTIEBOJOPOAOB (yroyib, MPUPOAHBINA ra3, HEQTh),

MMPOAYKTBI UX nepepa60TKI/I, HX POJIb B 6LITy 1 NIPOMBIIIJIICHHOCTH

4.3

XUMHUuecKui 9KCIICPUMCHT: U3Yy4YCHUC o6pa3u013 MaTcpHraJioB (CTCKHO, CIIJIaBBbI

METaJIJIOB, MOJIMMEPHBIE MaTePUaIIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMSI

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM pPe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHMSI OCHOBHOM 00pa30oBaTeIbHOM
NMPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMAaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XUMHUYECKOW HAayKH Kak 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTA OOIIEH KyJIbTypbl M IMPAaKTHYECKOU
NEeSITeIbHOCTH 4EJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOLIECTBA;

IIOHUMAaHHUEC MECTa XUMUH CPCAU APYTUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUHUCCKHUX MCETOJAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKUX peaKHHﬁ; YMCHHUC HUCIHOJB30BATH MOACIU  IJIA

00BACHEHHUS CTPOCHHUA aTOMOB U MOJICKYIJI

1.3

0 cepax npodeccrnoHaTbHON NEATETHOCTH, CBA3AHHBIX C XUMHUCH
U COBPEMEHHBIMH TEXHOJOTHSIMHM, OCHOBAaHHBIMU Ha JOCTHXKEHUSIX
XAMHAYECKON HAayKH, YTO IMMO3BOJUT OOYUYaIONIMMCS PacCMaTpPHBATh
XMUMHIO Kak cdepy cBoeil Oynymedl  npodeccHoHanbHOM
NeSTeIbHOCTH W CHENaTh OCO3HAHHBIM BBIOOP XHMHUH Kak
npoGMWIBHOrO MpeaMeTa MpHU MEepexofie Ha YPOBEHb CPEIHEro

obmero oopasoBaHus

Bianenne cucreMoll XMMHUYECKMX 3HAaHUM UM yMEHUE IPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpaA BKIOYacT:

2.1

BOKHEUININE XHMHYECCKUE IIOHATHS: XUMHUYCCKHHA JIIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJIIOKHOE BEIIECTBO, OAHOPOIHAS U
HEOJTHOPO/IHAsT CMECh, OTHOCHUTENIbHBIE aTOMHAas M MOJICKYJISIpHAS
MAacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJISIPHBIMA
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpeIHss), XMMHUYECKas
peakuus, peaklMd COCIWHEHHUS, PEaKIUU DPAIOKECHHsS, PEaKIUU
3aMeIleHus], peakiui oOMeHa, TeIioBol d(deKT peakuuu, 3K30- U
SHAOTEPMHUECKHUE PEAKIIMH, PACTBOP, MACCOBAsl JOJISI XUMUYECKOTO

OJIEMEHTa B COCAMHCHHMHM, MacCoBad JOJII MW IPOLCHTHasA




KOHIICHTPALIMSI BEILIECTBA B paCTBOPE, PO aTOMa, DJIEKTPOHHBIN CIIOM
aToma, aToMHas OpOuTajb, PaJUyC aTOMa, BAJEHTHOCTb, CTENEHb
OKHCJICHHSI, XUMHUECKas CBA3b, JEKTPOOTPULIATEIbHOCTD, TOISIpHAs
U HEMNOJIIPHAs KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, METAJUIMUYECKAs
CBSI3b, KpUCTAJUINYECKAS pelIETKa (ATOMHAs!, HOHHAsI, METaJlJINUecKas,
MOJIEKYJISIpDHAsA), UOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTHYECKAsT JUCCOLMALUS, PEAKIMU HOHHOIO OOMEeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  OKUCIUTEIb U
BOCCTaHOBHTEJb, OKHCIEHUE W BOCCTAaHOBJICHUE, JJIEKTPOJIN3,
XMMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKluy,
CKOPOCTb XUMHWYECKOW peakuuu, karanmmusartop, IIJK, kopposus

MCTAJ1lJII0B, CIIJIaBBbI

2.2

OCHOBOIIOJIATAIOUIME 3aKOHbl XUMHH: 3aKOH COXPAaHEHUs MacChl,
nepuonnyeckuii 3akoH J[.M. MenzaeneeBa, 3aKOH IOCTOSHCTBA

coCTaBa, 3aKOH ABoraz[po
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TECOpHUU XUMHU: ATOMHO-MOJICKYJIApHas TCOPH, TEOpUA

BHCKTpOJIHTquCKOfI JUucconruanumn

Bnanenue ocHOBaMU XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOLLIEH :

3.1

yMEHUE TMPaBWJIBLHO MCIOJb30BaTh M3YyUYEHHBIE BeIlIeCTBA U
MaTepuaibl (B TOM YHUCIIE MUHEpajJbHbIE YJIOOpPEHHs, METaIbl U
CIUIaBbl, TPOAYKTHI MEPEepabOTKH TMPUPOJHBIX  HCTOYHHUKOB
YTJIEBOIOPOAOB (YTJIsi, MPUPOTHOTO raza, HehTH) B OBITY, CETLCKOM
XO035MCTBE, HA NPOU3BOACTBE U IMOHUMAHUE 3HAYEHHUS IKUPOB,
OenKoB, YIVIEBOAOB JUId  OpraHM3Ma  4YelOBeKa, yMEHHE
MPOTHO3UPOBATH BJIMSHUE BEIIECTB M XMMUYECKHX MPOLECCOB HA

OpTraHM3M YeJIOBEKa U OKPYKAIOUIYI0 IPUPOAHYIO CpPeLy

3.2

YMCHHUEC UHTCTPUPOBATE XUMUUYCCKHUEC 3HAHUA CO 3HAHUSAMH APYTUX

y‘Ie6HBIX npeaMETOB
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HaJIM4Ke OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MH(POPMALIUU
0 XMMMH (HayyHasi U Hay4YHO-IIOMYyJIsIpHas JMUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBATh WH(OpPMAIMIO O BEIIECTBaX, WX
MpEeBpaIICHUSIX U  MPaKTUYECKOM MPUMEHEHWH U  YMEHHE

HCHOJb30BaTh €€ s pPEeIICHUA yLIe6HO-1'I03HaBaTeJ'IBHI)IX 3aaa4

BJ'IaI[eHI/Ie OCHOBaMH TOHATHIHOI'O arrmapara U CHUMBOJIMYECKOI'O




A3bIKA XUMHH JJI1 COCTaBJICHUA (]':)OpMy.]'I HCOPraHN4YCCKUX BCIICCTB,
ypaBHeHI/Iﬁ XUMHNYCCKUX peaKL{Hﬁ; OCHOBaMH XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBHaiibHOIN)

YMeHue 00bsSCHATH CBA3b MOJOXKEHUS d1eMeHTa B [lepuoanueckoit

CUCTCMC C 4YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sjapa, oO0IIee YHCIo
3JICKTPOHOB), PACIPEACICHHEM OJJICKTPOHOB IO JIHEPreTUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPHUOIOB, KU U KaJIbIIU
[IpencraBinenne 0  NEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHX DJIEMEHTOB (paJlyc aToma, 3JIeKTPOOTPUIIATEILHOCTH ),
6 OPOCTBIX M CIIOKHBIX BEIIECTB OT TIOJIOKEHUSI BJIEMEHTOB B
[lepuoanueckoit cuctemMe (B MalbIX MepuUoAax H TJABHBIX
MOATpYMIax) U JIEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue kinaccuuIpoBaTh:
7.1 XUMHYECKUE DJIEMEHTHI
7.2 HEOPraHUYEeCKHE BEIIEeCTBa
7.3 XUMUYECKHUE PEAKIIHH
8 YMenue onpeaensiTh:
g1 BaJICHTHOCTh M CTETICHb OKHCIICHUS] XUMUYECKHUX AJIIEMEHTOB, 3apsijl
' HOHA
22 BHUJI XMMHUYECKOW CBSI3U U THUIl KPUCTAJUIMYECKON CTPYKTYphl B
' COCTUHCHHIX
8.3 XapakTep cpe/ibl B BOJAHBIX paCTBOPAX BEIIECTB (KMCIOT, OCHOBAHUI)
8.4 OKHCIIUTENIh 1 BOCCTAHOBUTETH
9 YMeHue XxapakTepru3oBath (PU3HUECKUE U XUMUICCKUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, aiamas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHWi, MarHHMH,
KaJIbIIUH, aTFIOMUHHM, JKEJI€30)
CJIOKHBIX BELIECTB, B TOM YHUCJIE UX BOJHBIX pacTBOpPoB (BoAa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI M THUIPOKCHIBI
92 metamioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (I u

I11), okcuapt yrnepoaa (I u IV), kpemuus (IV), azota u ocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a30TUCTas, a30THas,

dhocdopnas, yroipHas, KpeMHHEBAsI KHCJIOTA U UX COJIH)




9.3

MPOrHO3UPOBATh M  XapaKTEPU30BaTh CBOMCTBAa BEIIECTB B
3aBUCUMOCTU OT MX COCTaBa U CTPOECHHUsI, IPUMEHEHUE BELIECTB B
3aBUCUMOCTM OT HMX CBOMCTB, BO3MOXHOCTb IPOTEKaHUS

XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX

10

YMeHHne coCcTaBIIsITh MOJICKYJISIPDHBIC 1 HOHHBIC YPABHCHUSA peaKHHﬁ,

B TOM YHCJIC:

10.1

peakuuii HFOHHOTO OOMeHa

10.2

OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ

10.3

WJUTFOCTPUPYIOIIUX XHMHUYECKHE CBOMCTBA M3YyYEHHBIX KIJIACCOB

(Tpymni) HEOPTaHMYECKUX BEIIECTB

10.4

MOATBCPKAAIOIMUX T'CHETUUCCKYIO B3AMMOCBA3b MCXKY HUMU

11

YMeHue BIYUCIATH (IPOBOAUTDH PACUETHI):

OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEILECTB,

MaCCOBYIO JOJIIO XUMHNYCCKOI'O 3JICMCHTA B COCIMHCHHU U

11.2

MAaCCOBYIO OOJIIO BEIIECTBA B paCTBOPE,

11.3

KOJIMYCCTBO BEHIECTBA U €I'0 MaccCy, 00beM Ta30B

11.4

10 YPAaBHCHUAM XHUMHYCCKUX peaKI_[I/Iﬁ U HaXOoauThb KOJIMYECTBO

BEIIECTBA, 00bEM M MacCy peareHTOB WM MPOAYKTOB PEAKIIUU

12

Brnanenwue (3HaHUE OCHOB):

12.1

OCHOBHBIMH  METOJIaMH  HAy4YHOro TOo3HaHWs (HabmoaeHue,
M3MEpPEHUE, IKCIIEPUMEHT, MOJICJIMPOBAHNUE) MPU N3YUYEHUH BEIIECTB
U XMMHYECKUX SIBJICHHH;, yMeHue c(hopMyIHpoBaTh MHpodieMy H

IIPEIIOKUTH IIYyTH €€ PEIICHUS

12.2

0e30macHOil paboOThl C XMMHYECKMMH BEIICCTBAMH, XUMUYECKOU

nocyAoi U 1abopaTopHbIM 000pyAOBaHUEM

12.3

MpaBUIaMu 0e30macHOTO oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YCMBbIMHU B HOBCG,Z[HGBHOI‘/II JKHU3HH, IIpaBUJIaMU IMOBCACHHA B
Lesx cOepeKeHUs 3A0POBbI U OKPY)KAIOMIEH TMPUPOIHOU CPEIbI;
MOHMMaHUE Bpe/a (OMacHOCTH) BO3ACHCTBUSL HA KUBBIE OPTaHU3MBI
ornpeaenEéHHbIX BELIECTB, croco6oB YMEHbILIECHUS u

IpeaAOTBPAIICHUA UX BPCAHOT'O BOBHQﬁCTBHH

13

Hanuuue NPaKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBICHUA

CICOYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3Yy4YCHUC n OIIMCaHHueC (1)I/I3I/I‘I€CKI/IX CBOICTB BCIIICCTB,




O3HAaKOMJICHHC C (1)PI3I/ILI€CKI/IMI/I U XUMHUYCCKUMU ABJICHUAMMU, OIIbITHI,

HWIUTIOCTPUPYIOIIHNEC TPU3HAKU ITPOTCKAHUA XUMHUYICCKUX pCaKI_II/Iﬁ

13.2

HN3YUCHUC crmoco0oB pa3saCIICHUA cMmeceit

13.3

IMMOJY4YCHHUC KHUCIIOpOAa MW H3YUYCHUC CIo CBOﬁCTB; IMOJIY4YCHHUC
BOOOpOJa U UBYUCHUC €TO CBOﬁCTB; MOJIYYCHHEC YTJICKUCIIOrO ra3a u
HN3Yy4YCHUC C€TO CBOﬁCTB; IIOJIYYCHUEC aMMHAKa H MH3Y4YCHHUC CTO

CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOW JIOJIEH

pacTBOPEHHOTO BEIIECTBA

13.5

OpUMEHEHHE  WHIUKAaTOpoB  (JakMyca,  METHJIOpaHXka U
¢beHondranenna) A ONpeaesieHUs] XapakTepa cpelibl B pacTBOpax

KHCJIOT U LIEJI0YEN

13.6

HUCCJIICAJOBAHMUEC H OIIMCAaHHC CBOIICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBUS KUCJIOT C METaJljlaMu,
OKCHJaMH METaJlJIOB, PaCTBOPUMBIMHA n HEPACTBOPHUMBIMU
OCHOBAHHUAMHU, COJIIMH; IIOJIYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHE OAHOro ™Mcertajlyila ApyruMm HU3 pacTBoOpa COJIH;
HCCICIOBAaHUC aM(bOTepHLIX CBOICTB THAPOKCHUIAOB aJIFOMUHUSA U

IMMHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNYCCKUX COG,I[HHGHHﬁ»; ((3JI€KTpOHI/ITI/I‘ICCKaH
JUCCOoanus» «Baxneimue HeMETaIbl U HX COCAUHCHUA»,

«Baxkneinye MeTalIbl U UX COCIUHCHMUA»

13.8

XMUMHUYECKHE  OKCIEPUMEHTBI,  WUIIOCTPUPYIOIIUEC  MPHU3HAKU
MPOTEKaHMs PEeaKInii HOHHOTO OOMEHa; KaueCTBCHHBIC PEaKIUU Ha
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-, OPOMHUII-,
nonun-, cymnbdar-, ¢ocdar-, kapboHAT-, CHIHKAT-aHUOHBI,
THPOKCHI-HOHBI, KATHOHBI AMMOHHSI, MArHUSI, KAJIbIIHs, ATFOMUHHS,

xenes3a (2+) u xenesa (3+), meau (2+), HUHKA

14

YmMmenue:

14.1

MPEICTaBIATh pPE3yJNbTaThl OJKCIEpUMEHTa B (QOpME BHIBOJIOB,
JIOKA3aTeNbCTB, TPaQUKOB U TAOMUIl U BBISBISATH SMITMPUUYECKHE

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATb CBA3HU MCKAY pCaIbHO Ha6J'IIO,Z[aeMBIMI/I

XUMHUYCCKUMHU SBJICHUAMU MW IpoHecCaMu, IMPOUCXOAAIIMMU B




MaKpo- U MUKPOMHUPE, OOBACHATh IPUUYUHBI MHOTOOOPA3Hs BEIIECTB




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsiemMblii 3JIEeMEHT COAEePKAHUS

1

HepBOHa‘IaHBHBIC XHUMHUYCCKUEC IMTOHATHUA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecen

1.2

ATOMBI W MOJICKYJIBI. Xumuueckue d3neMeHTbl. CHMBOJIBI XUMHYECKHX

QJICMCHTOB. HpOCTLIC 1 CJIIOXKHBIC BCIICCTBA.

1.3

XumMuueckas (1)0pMyna. BanenTHOCTE aTOMOB XHMMHUUYECKHMX DJIEMEHTOB.

CreneHp OKUCICHUS

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTeNnbHAasd aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJIAIpHAasd Macca. MaccoBas J0JI1 XUMHUYCCKOI'o 9JICMCHTA

B COCAMHCHNHN

1.5

KomnyectBo BemectBa. Monb. MossipHast Macca. MossipHblid 00BEM Ta30B.

BzanMocBs3n KOJINYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWHHIL BEIIECCTBA

1.6

dusnyecknue U XUMHUYECKUE SBIICHHUSA. XHUMHYSCKAS pC€aKknus u e€ IMPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEIECTB. XMMHUECKUE YPABHEHUS

HepI/IO,Z[I/I‘ICCKI/II‘/’I 3aKOH U HepnozmquKaﬂ CUCTEMAa XMMHUYCCKHUX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHHe aTOMOB

2.1

[Iepnonnueckuit 3akoH. Ilepumonnueckass cucTreMa XHMHUYECKHX JJIEMEHTOB
JA.N. MenneneeBa. Ilepuonsl u rpynmbl. PU3HYECKUI CMBICI MOPSIKOBOIO

HOMEpa, HOMEPOB MepHOJa U IPYIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XMMHUYECKHX HIIEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena
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3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMHUECKUX JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kallus, Kalnplus (paguyca aToOMOB, 3JEKTPOOTPUIATENbHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB) M HMX COCJAMHEHUH B
COOTBETCTBUM C TOJIOKEHHEM »jieMeHToB B Ilepuoauueckoil cucreme u

CTPOCHUCM UX ATOMOB

CrpoeHue BemiecTsa

3.1

Xumudeckas cBa3b. KoBajeHTHas (HOJ'IHpHa}I n HCHOHﬂpHaﬂ) CBA3b.
SHGKTPOOTPI/IIIaTGHBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. Wonnas CBs3b.

Merannuyueckas CBSI3b




3.2

Tunsl KpUCTaJUIMYECKUX PEIIETOK (aTOMHasi, WOHHAs, MeTaJlJIM4ecKas),
3aBUCUMOCTDb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PELIETKH U BUIA

XUMHUYECKOU CBI3U

Baxueilime npencTaBuTENM HEOPraHMYECKHX BemiecTB. HemeTtamibl u ux

coeIMHEeHMs. MeTaibl M UX COeTUHEHUS

4.1

Krnaccudukanuss m HOMEHKJIATypa HEOPraHWYEeCKUX COCTUHEHWH: OKCHIOB
(coneoOpazytomiue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBIE) u
HecosieoOpa3yrone; OCHOBaHMH (IIENOYM M HEpacTBOPUMBIC OCHOBAHHMSA);
KHACJIOT (KUCIIOPOACOJEpXKAIIMEe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPETHUX M KUCIIBIX)

4.2

dusnyeckue W XHMHYECKHE CBOMCTBa IMPOCThIX BCHICCTB-HEMCTAJLIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHU

4.3

du3nyeckue U XUMHYECKHE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpuA, KaJIud, Marivs U KaJbluWs, aJIIOMUHHA, KCIIC3a. :‘)HGKTpOXI/IMI/I‘-IeCKI/Iﬁ

pAx HaHpﬂ)KCHI/Iﬁ MCTAJJIOB

4.4

du3znyeckue 1 XUMUYECKHUE CBOMCTBA BOAOPOIHBIX COE€IUHEHHUI HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKUE CBOWCTBAa OKCHJIOB HemeTauioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [lonyuenue

OKCHJO0B HEMETAJIJIOB

4.6

Xumnueckue cpoiictBa okcuaoB: metawioB IA-IITA rpymn, munka, meau(Il) u

xenesa(Il, IT). IToryyenne oKCUI0B METAILIIOB

4.7

XWMHYECKUE CBOWCTBA OCHOBaHWH W aM(pOTEPHBIX THIPOKCUIOB (Ha MpUMeEpe
TUAPOKCHUJIOB AJIOMUHHUS, Kene3a, I[uHKa). llomydenwe ocHOBaHUN U

aM(OTEepHBIX THIPOKCUIOB

4.8

OO6mue XUMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOTHOM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOM, KpeMHHEBOU, yroiabHOU. Ocobbie
XUMUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM W a30THOM KHUCIOT.

HOHy‘-ICHI/Ie KHUCJIOT

4.9

OO0ue xuMu4eckre cBoicTBa cpeanux coneil. [lomyuenue coneit

4.10

HOHy‘ICHI/IC, CO6I/IpaHI/Ie, paciio3HaBaHuC BOAOPOIA4, KHCJIOpOJa, aMMHaKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tonmyuenne ammmuaka, CEpHOI M a30THOM KUCIIOT B MPOMBIIUIEHHOCTH. O01mne

CIIOCOOBI IMMOJIYYCHUS MCTAJIJIOB




4.12

I'enermueckas cBSI3b MCXKIY KiIacCaMM HEOPTaHNUYCCKUX COC)II/IHCHI/Ifl

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMHUUECKUX Peakluid MO pa3IMYHBIM MPU3HAKAM: 110 YUCITY
U COCTaBy YYacCTBYIOIIHMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3¢ deKTy, mo

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX JJIEMEHTOB

52

TernnoBoit 3pdeKT XUMHUYECKOHW peakuH, TEPMOXMMUYECKHE YPaBHEHHUSI.

DK30- U 3HJIOTEpMUYECKUE peakluu. TepMoXuMudecKkue ypaBHEHHs

53

OKHCIUTETEHOBOCCTAHOBUTEBHBIE peakuuu. OKUCINTENHN U BOCCTAHOBUTEIIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBJICHHUS.  DJIEKTPOHHBIM  OamaHc

OKHCIIUTEIILHOBOCCTAHOBUTCIILHOM pCaKknuun

54

Teopus 3NEKTPOIUTHIECKON qucconuaniui. KatnoHbl, aHHOHBI. DIEKTPOIUTHI

" HCOJICKTPOJIUTHI. CunbHEIC U clIa0bie OJICKTPOJIUTHI. CremncHb JAUCConranu

5.5

Peakuuu noHHOTO obMeHa. YcinoBus IMPOTCKAHU peaKI_[I/Iﬁ HMOHHOTO O6M6Ha,

TIOJIHBIE Y COKPAIllEHHBIC HOHHBIE YPABHEHUS PEaKIIUM

XHUMHMS U OKpyXKarolas cpeia

6.1

BemecrBa m Mmarepuansl B IIOBCEJIHEBHOM JKM3HU 4YeloOBeKa. besomacHoe
UCIOJIb30BAHUE BELIECTB M XMMUYECKHUX pEakUMid B jabopaTopuu U OBITY.

HepBa;I moMoIb IMprU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYKalollel cpelnbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MpEeAOTBpAIlECHUs
[IpenenvHas momyctumasi koHueHTpauus BemectB (IIJIK). Poxp xumum B
pelIeHUN HKOJOTHYECKUX TMpoOieM. YcuieHHue NapHUKOBOTO dddekra,

pa3pyLIeHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHHUS U UX COCIUHEHUN B
OBITY, MEIHWIIMHE, NMPOMBIIUIEHHOCTH M CEIIbCKOM Xo3siicTBe. [IpuMmeHeHue
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOpPAJIOMUHMM, OpoH3a) B OBITY U
MIPOMBIIITIEHHOCTH MX coeuHeHni. [IoHATHE 0 KOPPO3UN METAIIIOB, OCHOBHBIE

CITIOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIN ra3, HE(Th),

MPOYKTHI UX MepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa‘-IaJIBHHC MIOHATHS 00 OPraHMvYCCKHUX BCIICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 9TUJICH, AlICTUJICH, 9TAHOJI, ITTMICPHH, YKCYCHAA KI/ICJ'IOTa).
[TousTHE 0 OMOIOrMYECKH BasKHBIX BCHICCTBAX: KUPAX, 6€JIKaX, YrjieBoaax — 1 ux

POJIK B J)KU3HU YCIIOBCKA




Pacuértnr:

7.1 1o ¢popMyaM XUMHUYECKUX COCTUHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI
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Xuvmug. 8 knacc: yyueb. gns obuweobpasoBatenbHbix yupexaeru / O.C. MabpuensH. -
3-e usg., ctpeotun. - M.: [ipoda, 2022. - 286 c.

Xnmus. knacc: y4eb. ona obuweobpasoBatenbHbix yupexaeHun / O.C. MNabpuensH. - 3-e
naa., ctpeotun. - M.: ipoda, 2022. - 288 c.

METOAOMYECKUE MATEPUAIbLI ONA YYUTENA

Beegute

1. Mabpumensan O. C., BockobownHukosa H. I1., Awykosa A. B. HacTtonbHas kHura
yuntend. Xumu4. 8 kn.: Metogndeckoe nocobue. - M.: [ipoda, 2021.

2. lMabpuensn O. C., Awykoa A. B. TeTpaab onst nabopaTtopHbIX ONbITOB U
npakTnyecknx pador. 8 kn. K yuebHuky O. C. NabpuensHa «Xnmus. 8 knacc». M.:
Hpodpa, 2022.

3. MabpuensaH, O. C. MeTtoanyeckoe nocobue kK y4ebHuky O. C. NabpuensHa « Xumnsy.
8 knacc / O. C. NabpuensH. — M. : poda, 2021. — 109.

4. abpuensH, O. C. MeTtogunyeckoe nocobme k yuebHuky O. C. MabpuensHa « XumMms».
9 knacc / O. C. Nabpuenan. — M. : [Jpocpa, 2021. — 108.

5. Xumus : TexHonornyeckue kaptbl K y4ebHuky O. C. MabpuensaHa «Xvmus. 8 knace» :
meToanyeckoe nocobue / J1. . AcaHosa. — M. : [lpocha, 2020

6. Xrmus : TexHonormyeckme kaptbl K y4ebHnky O. C. MabpuensHa «Xnmus. 9 knacey :
meToandeckoe nocobwue / J1. N. AcaHosa. — M. : lpocha, 2018

7. Xumusi. 8 ki.: KOHTposibHbIE U NpoBepoYHble paboThl K yuebHuky O. C. MabpuensHa
«Xummns. 8» / O. C. MabpwuensH, IN. H. bepeskuH, A. A. Ywakosa u ap. - M.: lpoda,
2022. naHHble

LNOPOBbLIE OBPA30OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

BeegutenaHHble hitp://www.chemnet.ru aseta «Xumusa» n canut ansa yuutensa «A ngy
Ha YPOK XUMUN»

http://him.1september.ru EanHasa konnekums LLOP: NpeameTHasa konnekumnsa « Xummsay
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hayu4Hble
aKkcnepuMeHTbl: xumuna. Konnekuus Poccuiickoro obuweobpasoBatenbHOro noprana
http://experiment.edu.ru ANNXUMWK: canT J1.}O. Anukbeposor

http://chem.rusolymp.ru OpraHnyeckast XUMuUsI: ANEKTPOHHbIN Y4eOHUK Ans cpegHen
LLKOSbI
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http://www.chemistry.ssu.samara.ru OCHOBblI XMUW: SNEKTPOHHbIN y4eOHUK
http://www.chemistry.ru [JucTtaHumoHHas onumnuaga no XMMun:
TENEeKOMMYHUKALUNOHHbIM 0Bpa3oBaTenbHbIN NPOEKT
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