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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



NEUCTBUM, BHUABl JESITEJIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPHIpETALNU, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX
CUTyaIUsX.

K xonny oOyuenus B 8 kiacce npeaMeTHbIE pe3ybTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

* PACKpHIBATh CMBICI OCHOBHBIX XHMHMUYECKHX MOHSITHI: aToM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ], KHCJIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XMMHUYECKas peakuus, Kilaccuukauus peakluil: peakiuu
COCIMHEHHMSI, PEAKIHMH pa3JIOKEHUs, pEaKIUH 3aMElIeHUs, peaKkuu
0o0MEeHa, PK30- ¥ SHJIOTCPMHUCCKHUE PEAKIINH, TEIII0BOM A((EKT peakium,
S7IpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMHUYECKasi CBs3b, MOJSPHAS U HEMOJIApHAs KOBAJCHTHAsl CBA3b, MOHHAS
CBA3b, MOH, KAaTHMOH, AaHUOH, pAacTBOpP, MaccoBas JOJs BellecTBa
(mpolieHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH H
MPUMEHSTH ATH MOHATHSI IPU OMTMCAHUU BEUIECTB U UX MPEBpaIICHUI;

* HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBleHUs (QopMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
NPUHAIIICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIJIACCy COEIUWHEHUU IO
dbopmyiiam, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT WX TojioxkeHus B Ilepuoaudeckoil cucrteme,
3aKOHOB COXpPAHEHHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YY€HUs, 3aKOHa ABOrajpo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CHUCTEMbl XHMMYECKHX DJJEMEHTOB: pa3inyaTh TIOHATUA «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS 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 KVIACC
KoaudecTBO yacoB
Ne HaunmeHoBaHMe pa3ie/ioB DJIeKTpOHHbIe (LM (pPOBbIE)
Konrpoabnsie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Paznen 1. [lepBoHavaibHble XUMHUYeECKHE MOHATHSA
Xumust — BakHas o0J1acThb
€CTECTBO3HAHMS U
1.1 . 5 2 https://m.edsoo.ru/A3RIT4T6X
MPaKTUYECKOU
JIESITEILHOCTH YeJIOBEKa
BemectBa 1 xXuMHuueckue
1.2 Hl 15 1 https://m.eds00.ru/JOM9VEVED
peakuu
Hroro o pazneny 20
Pa3znen 2. BaxxHeiimue npeacTaBuTe/ il HEOPraHUYeCKUX BellecTB
Bos3nyx. Kucmopon.
2.1 ny POt 6 https://m.edsoo.ru/Q5A8KS5W8Y
TTonsarue 00 okcumax
Bonopoa. Ilonsrue o
2.2 AOPOA 8 1 https://m.edsoo.ru/C4H8K6TSE
KHCJI0TaX M COJIIX
Bona. PactBoprl. Ilongrue
2.3 g P 5 1 1 https://m.edsoo.ru/F1X701B0Q
00 OCHOBaHMAX
OCHOBHBIE KJIaCChI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/L.3F4R7GOT
COCTUHEHUN
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoaunyeckas cucrema xumudeckux 31eMeHToB [[. . MenaesneeBa. CtpoeHue



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

aTOMOB. XUMHYeCcKaa cBsA3b. OKUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE pe€aKkmuu

[Iepronnueckuii 3aKOH U
[Iepronnueckas cucrema
3.1 XUMHUYECKUX dJIeMeHTOB /JI. 7
N. Menneneesa. Ctpoenue
aToma

https://m.edsoo.ru/CO11K8POM

XUMHUYeCKas CBA3b.

OKUCIUTEIHLHO-
3.2 8 2 https://m.eds00.ru/W8COT2E7K
BOCCTAHOBHUTEJILHLIE
peakiu
Hroro no pazneny 15
Pe3epBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 68 .



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KJIACC

KoanuecTBo 4yacoB

Ne HaunmeHoBaHue pa3neiioB DJIeKTpOHHbIe (LM(pPOBbIE)
Kontpoasnbie | IlpakTuueckue
/| ¥ TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pasnen 1. BemecTBo 1 XMMU4ecKHe peaKknuu
[ToBTOpEeHUE U yriryOneHue
1.1 3HAHUM OCHOBHBIX Pa3/eyioB 5 1 https://m.eds00.ru/GOMS5SWIJ3T
Kypca 8 Kkiacca
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 . 4 https://m.eds00.1u/R3729Q6G4G
XUMUYECKUX PEAKITUN
DNEeKTPOIUTHYECKAS
1.3 nuccoryanus. XuMHU4ecKue 8 1 1 https://m.edso0.ru/DSR5V404A
peaKkIyu B pacTBOpax
Hroro no pazgeny 17
Pa3nen 2. HemeraJsIbl M MX cOeTUHEHUS
OO6mmas xapakTeprucTUKa
2.1 XUMHUYECKHUX DJIEMEHTOB 4 1 https://m.edsoo.ru/FOWINIF5V
VIIA-rpynnsl. I'anorenst
OO6mras xapakTepucTuka
XUMHUYECKHUX DIIEMEHTOB
2.2 . 6 https://m.edsoo.ru/S7L7M9L7S
VIA-rpynmnsl. Cepa u e€
COEIUHEHHUS
OO6mras xapakTeprucTruka
XUMHUYECKHUX DIIEMEHTOB
2.3 7 1 https://m.edsoo.ru/A6Y9S6H4U

VA-rpymmsl. A30T, pocdop
U UX COCIMHCHHS



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U

OO61as xapakTepucTHKa
XMMHYECKHUX 3JIEMEHTOB

2.4 8 https://m.edsoo.r/Q2WSH2KSY
IVA-rpynnel. Yraepon u
KPEMHUI U UX COEAMHEHUS
Uroro no pazneny 25
Pa3gen 3. MeTaJIbI M BX COEIHHEHUS
3.1 OO6miue cBoiCTBa METANIOB 4 https://m.edsoo0.ru/C1C6H6T2M
B .
3.2 DRHCHIINE METQIITHLI HX 16 https://m.eds00.ru/I8G6J7RIU
COCTMHEHUS
Hroro no pazneny 20
Pa3nes 4. Xumus u okpyskapomas cpeaa
B
4.1 CHICCTBA 1 MATCpHATHL B 3 https://m.edso0.ru/Z3SST1Q8K
YKU3HU YeJIOBeKa
Hroro no pazneny 3
PesepBHOE BpeMst 3 https://m.edsoo.ru/N2U7H3F8A
OBILEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne Hara DJIeKTpOHHbIe U poBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipenmet xumuu. Ponp xumun B
1 JKA3HU yesoBeka. Tena u 1 https://m.edsoo.1u/J4AC2VEMIV
BeIlleCTBa
[TonsTHE 0 MeTOIAX MO3HA
2 METOAAX HOSHAIA B 1 https://m.edsoo0.ru/P1OSASC6T
XUMHH
[IpakTrueckas padora Ne 1
«IIpaBuna paboTsI B
3 n1a0opaTopuu ¥ MPUEMBI 1 https://m.edso00.ru/O5SG3EODSY
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHEM)
YucThle BEleCTBa U CMECH.
4 . 1 https://m.edsoo.ru/X1A2E3M8R
CrniocoOslI pa3aenenus cmeceit
[IpakTuueckas pabora Ne 2
«Pa3nenenue cmeceit (Ha
5 . 1 https://m.edsoo.ru/R6EW6Z8F9X
MpUMepe OYUCTKU OBAPEHHOM
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/J7R108H1L
XUMUYECKUE dIIEMEHTHI. 3HAKH
7 (CMMBOJIBI) XUMUYECKUX 1 https://m.edso0.rt/W3U6Q6D7W
3JIEMEHTOB
[IpocThie U cnoXHBIE BELIECTBA 1 https://m.edsoo.ru/H2ZW7W8P3 A
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 https://m.edsoo.ru/EODILSNIN



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N

3aKO0H MMOCTOSHCTBA COCTAaBa
BeIIeCTB. XUMHUYeCcKas (opMyIa.

10 https://m.edsoo.ru/I3Y2G1R4C
BanentHocts aToMOB
XUMUYECKHUX HJIEMEHTOB
OTtHocuTeNnbHAsI aTOMHAs Macca.

11 OTHOCHUTENBHAS MOJIEKYJISIpHAs https://m.edsoo.ru/FIN3S0A9IL
Macca

12 Maccosast 701151 XUMHHECKOro https://m.edsoo0.ru/J6AYW4P1]
3J€MEHTA B COCTMHEHUH

13 Komauectso semectsa. Mor. https://m.edsoo.ru/C2J5K415X
MonspHas macca

14 DusHHECKHe it XUMHICCKIE https://m.edsoo.ru/S2R3H7N6C
ABJICHUS. XUMHUYECKasl PeaKLUs
IIpusHaku u ycioBus

15 MPOTEKaHUS XUMHYECKHUX https://m.edsoo.ru/Z3F4A8K60
peakuuii
3aKOH COXpaHEHUsI MacChl

16 BeIlleCcTB. XUMUYCCKUE https://m.edsoo.ru/P7V8AS5Z3D
ypaBHEHUS
Brluncnenust Koau4ecTBa, MacChl

17 BEIIIECTBA 10 YPaBHEHUSIM https://m.edsoo0.ru/W9S8Y 7727
XUMUYECKUX PEaKLU
Knaccudukanmst Xumuaeckux

18 PeaKLUHH (CoeANHEHNS, https://m.edsoo.ru/KOP1L4RIW
pa3iioKeHUs, 3aMEILEHNUS,
oOMeHa)

19 M. B. Jloworocos — yurbiit- https://m.edsoo.ru/C2T2E6 W6V

sunukioneguct. O0o0IeHe U



https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V

cUCTeMaTHU3alusd 3HaHUU

20

KonrtponsHas padora Nel mo
TeMe «BelecTsa 1 XuMU4YeCcKue
peakuun»

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3nyx — cMech razos. CoctaB
Bo3nyxa. Kucnopon — snemeHT
U npocTtoe BemecTBo. O30H

https://m.edsoo.ru/M6A7YOWTS

22

dusnueckre U XUMUYECKHE
CBOMCTBA KHCJIOPO/ia (peaKIuu
OKHCIIeHHs, TopeHue). [lonsTre
00 okcuaax

https://m.edsoo.ru/O0Q4H1UST

23

CriocoObl MoJTy4eHus KUCI0po/ia
B J1JaOOpaTOpUH U
npoMsinuieHHOCTH. [Ipumenenue
KHCIIOpPOAa

https://m.edsoo.ru/F8Q2D2X3H

24

TemnoBoii 3¢ ekt XuMuIecKoit
PEaKIyu, TIOHSATHE O
TEPMOXMMHUYECKOM YPaBHEHIH,
9K30- ¥ SHJIOTCPMHUECKUX
peakIusIx

https://m.edsoo.ru/Z6H4G9DEW

25

TorumBo (HedTh, yrois u
MeTaH). 3arps3HeHHE BO3AyXa,
CIOCOOBI €T0 MPEIOTBPAIICHHS

https://m.edsoo.ru/Y2Y4M4H1B

26

[IpaxTuyeckas padora Ne 3 o
teme «[lonmydyenue u cobupanue
KHCJIOPO/a, N3yYSHHE €T
CBOMCTB»

https://m.edsoo.ru/J2X0TO0AO0D

27

Bonxopon — aneMeHT u mpocToe

https://m.edsoo.ru/ISD2BSD7A



https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A

BemlecTso. HaxoxmeHue B
MpUpoJIe

duznueckue U XUMHYECKUE

28 CBOICTBa BOJOPO/IA. https://m.edsoo.rt/QOA7R7TW60
[Ipumenenue Bogopoaa
29 [loHaTHE 0 KHCIIOTaX U COIIX https://m.edsoo.ru/N711U1E4]
CrocoOsI ITOJTyYEeHHST BOIOPOa B
30 y AOPOAL https://m.edsoo.ru/FAW6US5Q5Q
naboparopuu
[IpakTuyeckas padora Ne 4 o
eme «Ilonyuenne u cobupanue
31 Tem AYHCHAC 1 HpatH https://m.edsoo.ru/A8D2B6027Z
BOJIOPO/Ia, U3YUYEHHUE €ro
CBOMICTBY»
MouspHbIN 00BEM ra3oB. 3aKOH
32 p https://m.edsoo.ru/W4Y IW4WS8C
ABoraapo
Brranciaenust 00néma,
KOJINYECTBA BEIIECTBA rasa 1o
33 B https://m.edsoo.ru/LOW2K90QS8I
€r0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA WU 00BEMY
Breruncnenust 0068MO0B ra3oB 110
ABHEHUIO PEAKIINH Ha OCHOBE
34 yp "p 1 . https://m.edsoo.ru/M7G2D2E3H
3aKOHA 00OBEMHBIX OTHOLIECHU
razos
Ddusnueckie 1 XUMUYECKAE
35 5 https://m.edsoo.ru/F3S5H7HOU
CBOWCTBA BOJEI
Cocras ocHoBanui. 1o e 00
36 TaB OCHOBAMIH T https://m.edsoo.ru/I9OM1C5U8J
HHMKATOpax
Bopa xak pacTBopUTEIb.
37 a P p https://m.eds00.ru/S7ZON3W2D

HacklmeHnnbie 1 HeHACHIIIEHHBIE



https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D

pactBopbl. MaccoBas 10Jist
BEIIECTBA B pacTBOpE

[IpaxTuyeckas padora Ne 5 o
teMe «lIpurorosnenue

38 pPacTBOPOB C OIpeACIEHHON https://m.edsoo.ru/LOV7U6I6H
MAacCOBOM J0JIEW pacTBOPEHHOTO
BEIIICCTBAY
KonrtponsHas padora Ne2 o

39 teme «Kucmopoa. Bonopon. https://m.edsoo.ru/Y3C8CIC8Z
Boma»
OKcHabI: COCTaB,

40 A https://m.edsoo.ru/DIA6N2BIL
KkiaccuuKaius, HOMEHKIIATypa
[Tonyuenue n XuMHU4ECKHE

41 CBOMCTBA KHCIIOTHBIX, OCHOBHBIX https://m.edsoo.ru/E3USHI W8V
1 aM()OTEPHBIX OKCHUIOB
OcCHOBaHUS: COCTaB,

42 https://m.edsoo.ru/C9Z0EINSV
KJ1accuuKaims, HOMCHKJIATypa
IlonydeHue n XUMHAYECKHUE

43 UY . https://m.edsoo.ru/W5V2Q8K1E
CBOIiCTBa OCHOBaHUI
Kucnotsl: coctaB

44 ’ https://m.edsoo.ru/F4P2A0C3V
Kiaccuukanys, HOMEHKIATypa
IlonyyeHne u XUMHUYECKHUE

45 uy https://m.edsoo.ru/BSC1L3L6M
CBOICTBA KUCJIOT
Conu (cpenHue): HOMEHKIIATYpa,

46 CHOCOOBI OTYYCHUS, https://m.edsoo0.ru/J4B9QSE1X
XHUMHYECKHUE CBOMCTBA
IIpakTrueckas pabora Ne 6.

47 P P https://m.edsoo.ru/E9X4K8F7W

Pemenue OKCIICPUMCHTAJIbHBIX



https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W

3aga4d 0o teMe « OCHOBHBIE
KJIACChl HEOPTAaHUYECKUX
COCTUHEHUN

I'eHeTnueckas CBA3b MEXKIY

48 KJIaCCaMH HEOPTaHUYECKUX https://m.edsoo.ru/HOUSD6AOC
COCTMHEHUN
O0001IeH1E ¥ CUCTEMATH3AIUSA

49 Hvl . https://m.edsoo.ru/Q6GINSL4AB
3HaHHUH
KonTtponbnas padora Ne3 mo

50 TeMe "OCHOBHBIE KIIACCHI https://m.edsoo.ru/W6J7L.515P
HEOPTraHWYECKUX COCTUHEHUI"
[IepBble nONBITKN
KJIaCCU(PUKAIIMI XUMHUIECKHX

51 https://m.eds00.ru/R4STM4MION
anemeHToB. [loHsTHE O TpymnIIax
CXOJIHBIX DJIEMEHTOB
[Tepronnueckuii 3aKOH U
[Iepnoanueckas cucrtema

52 https://m.edsoo.ru/A1B9FOV6C
XUMHUYECKHX djieMeHToB 1. 1.
Menneneena

53 [Tepuopl, rpyImIibl, TOATPYIIIBI https://m.edsoo.rw/W3O116R2U
Ctpoenune atomoB. CocTaB

54 https://m.eds00.ru/C9Q907Z3C
aTOMHBIX sifiep. M30Tors
CtpoeHue 3JIeKTPOHHBIX
000JI0Y€EK aTOMOB DJIEMEHTOB

55 . https://m.edso0o.ru/O0F6Y5C8B
[Tepuoanueckoii cuctemst 1. U.
Menneneena
XapakTepruCTHKa XUMHUYECKOTO

56 P P https://m.eds00.ru/A9C319725W

9JICMCHTA I10 €I0 IIOJIOXKCHHIO B



https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W

[Tepnonnueckoii cucreme /1. Y.
Menneneena

3nauenue [lepuonnyeckoro
3aKOHA Ul Pa3BUTHUS HAYKHU U

57 https://m.edsoo.ru/K3S31400V
npaktuku. J[. 1. MenaeneeB — -
YYEHBIH, TIeAaror U TpakIaHuH
PesepBHelit ypok. O6o01IeHHE U
cucTeMaTH3ars 3HaHuH /

58 . H https://m.edsoo.ru/BOVII4W6A
Bcepoccuiickas npoBepoyHas
paborta
KontponsHas padora Ne4 no
Teme «CTpoeHHe aToma.

59 Xumuueckast CBA3b) / https://m.edsoo.ru/L.2L4K005Q
Bcepoccuiickas npoBepodyHas
pabora
DNEeKTPOOTPULIATEIIHLHOCTE

60 pooTpHll https://m.edso00.ru/S6R802X9B
aTOMOB XMMHUUYECKUX DIIEMEHTOB

61 HMonnas xumuyeckas cBsI3b https://m.edsoo.ru/R201T61L.4S
KosanenTnag o a

62 BAJICHTHA HOJApHad https://m.edsoo.ru/GIN4H4J6F
XUMHUYECKAS CBA3b
KoBanentHas HenomsipHas

63 https://m.edsoo.ru/R5Q417S5K
XUMHUYECKAs CBI3b

64 CreneHb OKUCICHUS https://m.edsoo.ru/SSUIO0D4B
OKHUCIIUTEBLHO-

65 https://m.edsoo.rt/KOW2Q5Y1C
BOCCTaHOBUTEIHHBIC PEAKIIHH

66 OKHUCIIUTEIN U BOCCTAHOBUTEIU https://m.edsoo.ru/M3D0OP4C9Y
Pezse i1 ypok. O0001enne

67 PBHBUT YD tHerme 1 https://m.edsoo.ru/S2R4S8M7N

cucreéMaTu3sanuia 3HAHUM 10 TEME



https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N

«Ctpoenue aroma. XuMHUYeCcKas
CBSA3bY»

68 PesepBHelil ypok. O6o0IeHHE 1

CUCTeEMAaTU3alusg 3HaHUU

https://m.edsoo.ru/S1IR1B1L6Q

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/S1R1B1L6Q

9 KJIACC

KoaunuyecTBO 4acoB

Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
n/n Tema ypoxa Bcero Kontporbhvie - Ipaxtirieckue U3ydyeHHsi | 00pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

Ileproanueckuii 3aK0H.

1 Heprozrieckas crerema 1 https://m.edsoo.ru/W4Y5P2F9X
XUMHUYECKUX djiemeHToB J[. 1.
Menneneena
3aKOHOMEPHOCTH B

2 VISMCHCHII CBONCTE 1 https://m.edsoo.ru/V8K9C1C4R
XUMUYECKHUX HJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u

3 HOMEHKJIaTypa 1 https:/m.eds00.ru/Q9Y 1Y 7700
HEOPraHUYECKHUX BEILIECTB
Buzbl xuMu4eckoil CBs3U U

4 TUIBI KPUCTATUTMYECKUX 1 https://m.edsoo.ru/R9T4R3J2H
peIETOK
KonTponsnas pabora Nel no
teme «IloBTOpeHue u

5 yriyOJieHue 3HaHUI 1 1 https://m.edsoo.ru/R3U4P4C6M
OCHOBHBIX Pa3/IeNioB Kypca 8
KJ1acca»
Knaccudukamnms: Xumuaecknx

6 pEaKIUA MO Pa3IMYHBIM 1 https://m.edsoo.ru/H6L.106U8O
npU3HaKaMm

7 [TonsiTue o ckopocTu 1 https://m.edsoo.ru/Y8B8USO41



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I

XUMHYECKON PEaKIUU.
[TonsATHE O TOMOTEHHBIX U
TFeTEPOreHHBIX PEAKLIHIX

IloHaTHE O XUMHUYECKOM
paBHOBecuH. DaKTOpHI,
BJIMSIFOIIME HA CKOPOCTh

8 . https://m.eds00.ru/S5K8G2A3K
XUMHYECKON peaKIuu U
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHS

9 OxucamTensHo- https://m.edsoo0.ru/G9K9O1B1A
BOCCTAHOBUTEIILHBIE PEAKITUN
Teopus dIEKTPOAUTUYECKON

10 nucconuanyu. CHIbHEIC U https://m.edsoo.ru/BOO3F108F
ci1a0ble ANEKTPOJIUTHI

11 Honnbie ypaBHEHUS peakuii https://m.edsoo.r/HIN3L8Y7G
XHUMUYECKHE CBOMCTBA KHCIIOT
M OCHOBaHHUHU B CBETE

12 npeacTaBiIeHUu 00 https:/m.edsoo0.ru/T3G0X4BI9I
BJIEKTPOJTUTUYECKON
JHUCCOLHAIUN
XuMHYECKUEe CBOMCTBA COJIeH
B CBETE NpECTaBICHUN 00

13 . https://m.edsoo.ru/S1P2W3Q2V
BJIEKTPOJTUTUYECKON
JHUCCOIAIUN

14 [TonsiTue o runponuse conen https://m.edso0.ru/X9Q4S7R5D
O06001IeHEe 1

15 . https://m.edsoo.ru/B3H9QOWON
CHCTEeMaTH3alysl 3HaHUH

16 [TpakTrueckas padota Ne 1. https://m.edsoo.ru/Y2CIM4K 4K



https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K

«Pemenue
SKCIEPUMEHTAIBHBIX 33724

KonrtponsHas padora Ne2 mo
TeMe «DIEKTPOIUTHYECKAS

17 https://m.edsoo.ru/A3ESY 1K4F
JUcconyanys. XuMUYeCKUe
peaKIu B PaCTBOPAX»
OO01mas xapakTepucTHKa

18 rajloreHOB. XUMUYECKHUE https://m.edsoo.ru/1.9Q3U270U
CBOICTBA Ha MMPUMEPE XJI0pa
XmopoBoaopoa. ComnsiHas

19 KHCJ‘,IOTa’ XHMITECIHe https://m.edsoo.ru/VOY2L.8Y0S
CBOMCTBA, MOJIyYEHHUE,
MIPUMEHEHHE
[Ipaktrueckas padora Ne 2 1o

20 reme «llonyenie COJ};{HOH https://m.edsoo.ru/V405C7J3Y
KHUCJIOTBI, U3yYEHUE €&
CBOMCTB»
Brruncnenus mo ypaBHEHHSIM

21 e https://m.edsoo.ru/R8ROJILSA
OJIMH U3 PEareHTOB JaH B
H30BITKE

22 OOuwas xapakTepucruia https://m.edsoo.ru/USKSESDOV
3neMeHTOB VIA-rpynmsl
AoTpomnHbIe MOTU(PUKAINN

23 ceprl. Haxovx( JICHHC CEPBL I e¢ https://m.edsoo0.ru/P8X9IL2R2Y
COCIMHEHUI B IPUPOJIE.
XHWMHYECKUE CBOMCTBA CEPBI

24 CepoBoaopoi, CTpOEHHUE, https://m.edsoo.ru/D1K1FSU6P



https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P

(i)I/I3I/ILICCKI/I€ U XUMHNYCCKHUC
CBOMCTBA

25

Oxcuppl cepsl. CepHast

KUCIIOTA, (PU3UIECKUE U
XUMHYECKHE CBOMCTBA,

MIpUMEHEHHE

https://m.edsoo.ru/K2COD1Y5W

26

XUMHUUYECKUE PEAKIINH,
JeKalUe B OCHOBE
IPOMBIIIEHHOT0 crioco0a
MOJIYyUCHUA CepHOI\/'I KHCJIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIleil cpeasbl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/V6V8J2S2H

27

Briuncienue MaccoBOr 10U
BBIXOJIA IIPOAYKTA peaKIUU

https://m.edsoo.ru/TSH5M5C6Q

28

OO1w1as xapakTepucTHKa
371eMEHTOB V A-rpynisl. A3oT,
pacnpocTpaHEHUE B IPUPOJIE,
(u3nUecKre U XUMUIECKUE
CBOMCTBA

https://m.edsoo0.ru/JOX6KSESP

29

AMMHUak, ero puznYecKue u
XUMHUYECKHE CBOMCTBA,
MOJy4YEHUE U TIPUMEHEHUE

https://m.edsoo.ru/A2J3ES15U

30

[IpakTrueckas padota Ne 3 o
teme «[lomyyenne ammuaka,
W3YUYEHHUE €ro CBOKMCTBY

https://m.edsoo.ru/H8A8ASG8V

31

A3oTHasg KucioTa, eé
(bu3MvecKre 1 XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/A4S5F4U0M



https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M

32

Hcnonp3oBaHne HUTPATOB U
coJieii aMMOHHUS B KaueCTBE
MUHEPaIbHBIX yI00PECHHIA.
XHUMHYECKOE 3arpsi3HEHUE
OKPY’KaloIlleH cpeibl
COCIMHEHHSIMM a30Ta

https://m.eds0o0.1u/G7Y4Q1J6P

33

dochop. Oxcua pochopa (V)
u ¢ochopHas KUCIIOTa,
¢busnvecKre 1 XUMHYECKUEC
CBOIICTBa, MOJIy4YEeHUE

https://m.edso0o0.ru/Q5BOGIN3R

34

Wcnonb3oBanue pocdaTos B
KauecTBE MUHEPAJIbHBIX
yaoOpeHuit. 3arps3HeHHe
pUPOHON cpensl pochaTamu

https://m.edsoo.ru/M4G5HI1P30

35

Yraepon, pacipocTpaHEHHE B
npupoie, Gu3nIecKue u
XUMHUYECKHE CBOKCTBA

https://m.edsoo.ru/A9C8F1A41

36

Oxcuppl yraepoaa, ux
(u3nUecKre U XUMUIECKUE
CBOICTBa. DKOJIOTHYECKUE
po0JIeMBbl, CBSI3aHHBIC C
okcuaom yriepona (IV)

https://m.edsoo.ru/P6U7M4KI9T

37

VYroapHasg KUCIOTa U €€ COJIN

https://m.eds0o.ru/TSO1SOFIT

38

[IpakTrueckas padota Ne 4 o
teme "llonyuenue
YTJIIEKUCIIOrO rasa.
KauectBennas peakuust Ha
KapOoHaT-uoH"

https://m.edso0o.ru/P6WIW6A4C

39

HepBOHa‘IaHBHHC MOHATHS 00

https://m.eds0o0.ru/G506H6X1E



https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E

OpPTraHUYECKUX BEIECTBAX KaK
0 COeIMHEHUSIX yriepoa

40

Kpemnuii u ero coenuuenus

https://m.edsoo0.ru/S2F3Z4G3N

41

[TpakTrueckas pabota Ne 5.
Pemenne
SKCHEPUMEHTAJIbHBIX 3aa4 110
TeMe «Bakaeume
HEMETAJIBI U UX COCIUHCHUS

https://m.edsoo.ru/Y8BER2E1J

42

KonTtponbnas padora Ne3 mo
Teme «Baxueimme
HEMETAJUTBl U KX COCTUHEHHS)

https://m.edsoo.ru/K1E4WS5F5D

43

OO61mas xapakTepucTHKa
XHUMHYCCKHX IJIEMEHTOB —
MeTaJuIoB. MeTamnnueckas
CBSA3b U METaJUTHYECKas
KpUCTaJUIMuecKasi peiérka.
duznyeckne CBOMCTBA
MCTaJIJIOB

https://m.edsoo0.ru/Q5M8X376L

44

XnMHU4YecKre CBOMCTBA
METaJJIOB.
DIEKTPOXUMUUYECKUN P
HaIIpSHKEHUN METaJUIOB

https://m.edsoo.ru/M7GOF6 W6K

45

OO6mmue cmocoOb! MOTydeHUS
MeTay1oB. CIjiaBebl.
Bbruucrienus mo ypaBHEHUsIM
XUMHYECKHUX PeaKIIHid, eCliu
OJIMH U3 PEareHTOB COACPIKHUT
MIPUMECH

https://m.eds00.ru/F9S7U4G5C

46

[TonsiTHe 0 Koppo3uu

https://m.edsoo.ru/U4T6B8L6C



https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C

METAJIJIOB

47 [[lenounble MeTATIIBI https://m.edsoo.r/ESNOF6H7A
OKcHUIBI U THAPOKCUIBI

48 a AP g https://m.edsoo.ru/Q5F4A8Z0U
HATpHUS U KaJIUst

€JIOYHO3EMEIbHEBIE METAILIEI

49 1 . . https://m.edsoo.ru/R9G4H2L.5S
— KaJbIMHA U MarHuu
Baxnelme coequHeHUs

50 https://m.edsoo.ru/B5B6SOF6R
KaJIbIUS
O000mIeHNe 1

51 . https://m.edsoo.ru/Z8S2E1Y6W
cUCTeMaTH3aIus 3HaHUI
JKécTkocTh BOMIBI M CIOCOOEI

52 . A https://m.edsoo.ru/U4F1V1P9K
e€ ycTpaHeHus
[IpakTuueckas pa6ora Ne 6 o

53 teMe "JKECTKOCTH BOABI U https://m.edsoo.ru/T6E9U2I3W
METO/Ibl €€ yCTpaHEHUS"

54 AmroMuHuH https://m.eds00.ru/O2U1T4S00
Awmdporte € CBOMCTBa

55 MGOTEpHIE CBOHCTS https://m.edsoo.ru/T7Z619U3S
OKCH/JIa ¥ THUJIPOKCUJIA

56 Keneso https://m.edso0.ru/I2ROK4COE
OKcubl, THAPOKCHUIBI U COJIH

57 a AP a https://m.edsoo.ru/U2B9I3V0Q
xenesa (II) u xenesza (11I)
O06006111eHE U

58 . . https://m.edsoo.ru/ W6NOHSL7X
cucTeMaTu3alysa 3HaHUKI
[TpakTrueckas pabota Ne 7.
Pemenne

59 JKCIIEPUMEHTAJIBHBIX 3a1a4 110 https://m.edsoo.ru/JIM4T7L.4X

TeMe «BaxHenmune MeTaninsl U
UX COSOUHEHUI



https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X

Brruncnenus no ypaBHeHHIM
XMMHMYECKHUX PEaKIUH, €CIIN
OJIMH U3 PEareHTOB JaH B

60 W30BITKE WU COJIECPIKUT 1 https://m.edsoo.ru/F2G0O1YOK
npuMecH. Berancnenus
MAacCOBOM JIOJIH BBIXOOa
MPOAYKTA PEaKINu
O0001IeHe U

61 B . 1 https://m.edsoo.ru/W9FS8E9L 5N
cucreMaru3anus 3HaHui
KonTponsnas padora Ne4 o

62 TeMe «Baxuelnine MeTaisl U 1 https://m.edsoo.ru/F1IEOK9H7N
HUX COEINHEHUD)
BemecrBa 1 matepuaisl B

63 [IOBCEIHEBHON KU3HU 1 https://m.edsoo.ru/T4P9U7D4B
4eJI0BeKa
X

64 HMquCKoevgarpﬂ3HeHHe 1 https://m.eds00.ru/COU70O0M3X
OKPY’KaloIlleH cpeibl
Po erie

65 Ib XHMHI B PELLCHiH 1 https://m.edso0.ru/K9X9ATOM
9KOJIOTUYECKHUX TTPOOIeM
PesepBHsblil ypok. O0001IEHIE

66 p yp HIv 1 https:/m.eds00.1u/T5K5V6I3C
Y CUCTEMaTHU3aLMs 3HAHUN
P I . 0000

67 CSCPBHBI YPOX © meHe 1 https://m.edsoo.ru/Y2B8C4H2E
M CUCTEMAaTHU3alMs 3HAHUI
Pese i ypok. O0001Ienne

68 PBHBI ypOK HIVHH 1 https://m.edsoo.ru/B3P1R2T3V
M CUCTEMAaTH3ans 3HAHUHA

OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME
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https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble NMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOI
o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero o0pa3oBaHus

1

IIo Teme: «HCpBOHa‘-IaJ'IBHLIG XUMHUYCCKUC ITOHATHA

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XWMHUYECKHX TIOHATHH: aToM,
MOJIeKyJla, XUMUYECKUI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOAHASI U HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJSIpHAasT Macca, KOJHUYECTBO
BELIECTBA, MOJIb, MOJSIpPHAs Macca, MaccoBasl J10Ji1 XMMHYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJISIPHBIN 00bEM, XUMHUUECKasl peakiius,
KIacCU(PUKALMSA  pEaKIuid: peaklud COCJAMHCHUS, PEaKIuu
pa3ioKeHUs, pPeaKIHH 3aMeIIeHHs, peaklUuh OOMEHa, HK30- U
IHIOTEPMHUUYECKUE PEAKIINH, TETUIOBOH 3(D(eKT peakuuu, pacTBop,

MacCoBas A40JIs1 BEIICCTBA (HpOHeHTHaﬂ KOHHeHTpaLII/IH) B paCTBOPC

1.2

HUITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMMHYCCKHX MOHATUH U

MPUMCHATH 3TU IOHATUA TP OITMCAHNU BEIICCTB U UX HpeBpameHHﬁ

1.3

MCTOJIb30BAaTh XMMHYECKYIO CUMBOJIUKY JUIS COCTaBICHHS (OpMYII

BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUI

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpPAaHCHHA MacCChbl BCHICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI'0 YYCHUS, 3aKOHa

ABorazipo

1.5

OnpeaciiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 61/1Hapme

COCANHCHHUAX

1.6

KJIacCU(UIIUPOBATh XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBy

YYaCTBYIOIINX B PEaKIUH BEUIECTB, IO TEIIIOBOMY 3PQEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO U MOJISIDHYIO MACChI

BEILIECTB




1.8

BBIUUCIISITh MACCOBYIO JIOJII0 XMMHYECKOI'O 3JIEMEHTa Mo (QopmyJie

COEIMHEHMS,

1.9

BBIUUCIIATE MACCOBYHO JOJIFO BEHIECTBA B PACTBOPE

1.10

IIPUMEHSTh €CTECTBEHHOHAYYHbBIE METO/Ibl I03HAHMSI — HAaOII0IeHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, OSKCIEPUMEHT  (peajbHBld U

MBICJICHHBIN )

[To Teme: «BaxkHeilme npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTBY»

2.1

pacCKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKHUX TMOHSTUM: OKCHJ,

KHUCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OMPECACIIATh IMMPUHAAJIICIKHOCTDb BCHICCTB K OHpCIIeJ'IéHHOMy KJIacCy

COEIMHEHMI 10 popMysiaM

23

KJIaCCU(PUITUPOBATH HEOPTAHUYECKHUE BEIIECTBA

24

XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XHMHUYECKHE CBOHCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsd ONUCAHUE IIPUMEPAMU
MOJIEKYJISIPDHBIX ~ YPAaBHEHHMH  COOTBETCTBYIOLIUX  XMMHYECKUX

peakuui

2.5

IIPOrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IPOTCKAHUA XHUMHYCCKUX

MIPEBPALICHUH B PA3JIMYHBIX YCIOBUSIX

2.6

ClIeZIOBaTh IIPaBUJIaM IIOJb30BAHUS XUMMUYECKOW MOCYIOH H
nabopaTOpHbIM 00OPYJOBAHUEM, a TAK)Ke MpaBHJIaM OOpalleHHs C
BEIIECTBAMU B COOTBETCTBMM C HHCTPYKLHUSAMHU IO BBITOJHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJIYYECHUIO U COOMPAHHIO
ra3o00pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPO/a), MPUTOTOBICHUIO
pacTBOpPOB C OIpPEACIEHHOM MacCOBOM JOJIed PpacTBOPEHHOTO
BELIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI
II0 PACIIO3HABAHUIO PACTBOPOB IIENOYEN M KHCIOT C IOMOIIBIO

MHAUKATOPOB (JakMyc, (heHondTaaent, METUIOPAHXK U IPYTHE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peakuu

IIo teme: «Ilepmognueckuii 3akoH u Ilepmonmueckas cucrema
xumuueckux snemeHtroB J[. M. MenpeneeBa. CTpoeHue aTOMOB.

Xumudeckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBHUTCILHBIC peakuum»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX TOHSTHH: AApPO aToMma,

BHCKTpOHHBIﬁ cliou aToMa, aTOMHasd 0p6I/ITaJ'IB, paauyc atroma,




XUMHYCCKasa CBA3b, IOJIApHAasd W HCIOJApHAs KOBAJCHTHAA CBA3b,
QJICKTPOOTPUIATCIIbBHOCThb, HWOHHAA CBsA3b, HOH, KAaTUOH, A4HWOH,

CTCIICHb OKHCJICHHUA

3.2

KHaCCI/Iq)I/IIII/IPOBaTI) XUMHNYECKHUEC 3JICMCHTBI

3.3

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

«MaJiple» U «OOJIbIINEY MEpUOabI

3.4

packpsiBaTh cMbich Ilepuoamdeckoro 3akona [[.M. MeHnneneena:
ACMOHCTPUPOBATH IIOHUMAHHUEC HGpHOI[PI‘-IGCKOﬁ 3aBUCHUMOCTH
CBOMCTB XHMHYECKHMX D3JEMEHTOB OT UX TIOJOXKEHHUS B

Ilepuonnueckoii cucreme

3.5

COOTHOCUTh  O0O3HAuUEHHUsS, KOTOpbIE UMEIOTCA B  TaOmuUIE
«ITepuognyeckas  cucteMa  XuMH4Yeckux  anemeHTtoB .M.
MenzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sjipa, OOIIee YHUCIIO

QJICKTPOHOB U PACTIPCACICHUC UX 10 3JICKTPOHHBIM CJ'IO}IM)

3.6

OIPEACIIATL  CTCIICHB  OKHUCJICHHA  DJICMCHTOB B 6I/IHapHLIX

COCTUHEHUIX

3.7

ONpEAENATh BUJ XUMHUYECKON CBS3U (KOBAJIEHTHAs W HOHHas) B

HCOPraHUYCCKUX COCANHCHUAX

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

IIo Teme: ((BGH_ICCTBO U XUMHYCCKas pCaKus»

1.1

PacCKpBbIBaTh CMBICII OCHOBHBIX XHMHMYECKUX IIOHSATUN: DPACTBOP,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIIEKTPOJUTHIECKAs JIHCCOIHAITHS,
peaKkiuu MOHHOTO OOMEHa, KaTaliu3aTop, XUMUIECKOe PaBHOBECHE,
oOpaTuMbIe u HEOOpaTUMbIe peakIuu,
OKHCJIINTCIbHOBOCCTAHOBUTCIBHBIC pcakuunu, OKHUCJIUTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, aJUIOTPOITHS,

aM(pOTepHOCTh, XHMHYECKas CBS3b (KOBAJICHTHAs, WOHHA,




MeTaJlJIn4ecKasi), KpHUCTaJuIMyecKasi peni€rka, CIUIaBbl, CKOPOCTh

XUMHYECKOMU pcaknuu

1.2

HIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XHMHUYCCKHUX MOHSITUH M

IMPUMCHATDH O3TU ITOHATHUA IIPHU ONTMCAHNU BEUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

COCTABJISITh YPaBHEHHUS AJICKTPOJUTUUECKON HUCCOIUALMUA KUCIOT,
mienioueld U coJiel, MOJIHbIE M COKpalléHHbIE ypaBHEHHUs peakuuit

HOHHOI'0 O0OMeHa

1.4

PACKpPBIBATH CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBIIEHUS SJIEKTPOHHOTO OajaHca STUX peakiui

1.5

MIPOBOAUTDH PACUEThI 10 YPaBHEHUIO XUMUYECKOM peakuu

ITo Temam: «Hemetamiel m MX coeamHeHHWsI» U «MeTamiabl U UX

COCOAUHCHU A

2.1

XapakTepu3oBaTh  (omMchiBaTh) oOmMe W crneuuduyeckue
XMMHUYECKHE CBOMCTBA MPOCTHIX M CJIOXKHBIX BEIIECTB, MOATBEPKIas
ONMCAaHUE TPHMEPaMH MOJICKYJISPHBIX M WOHHBIX YPaBHEHHH

COOTBCTCTBYIOIINX XUMHWYCCKUX pCaKIII/Iﬁ

2.2

COCTAaBJIATH YPABHCHUA peaKum”I, MNOATBCPKAAOIMUX CYHICCTBOBAHNEC

TeHETUYECKOM CBA3H MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

23

IIPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH ITPOTCKAHUSA XUMHUUYCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JIM4YHbIX

YCIIOBHUAX

24

CIIeIOBATh MPABWJIAM IIOJIb30BaHMS XMMHYECKOW IMOCYIOH U
nabopaTOpHBIM 00OPYJOBAHUEM, a TAaK)Ke MpaBUJIaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH II0 BBIOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MO MOJIYYECHUIO U COOMPAHHIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOrO ra3a)

2.5

MMpOBOAWUTL pPE€aKOWM, IOATBCPKIAAIONINC KA4eCTBEHHLII COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIOPU-,
Opomun, womuna, KapOoHat, Qocdar, cumukar, cynabdar,
TUIPOKCUIUOHBI, KATHOHBI aMMOHHUS, HOHBI U3YYEHHBIX METAJUIOB,

MIPUCYTCTBYIOLIME B BOJAHBIX PaCTBOpPaX HEOPIAHUYECKUX BEIIECTB

[To Teme: «XuMHS 1 OKpY>Karolasi Cpeaa

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XumMuuyeckux mnoHsatuil: [IJIK

BCHICCTBA; KOPPO3UsI MCTAJLJIOB




3.2

MPUMEHATh OCHOBHBIC OTEPAIMH MBICIUTEIBHOU JCATETHBHOCTH —
aHalM3 W CHHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTEMAaTH3AIHIO,
BBISIBIICHHE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JUISI HM3Yy4YCHUS
CBOMCTB BEILECTB U XUMHUYECKHX PEAKLUW; €CTEeCTBEHHOHAYUYHBIE
METOAbl TO3HAHUA — HAOIOJIEHHWe, W3MEpPEHHEe, MOJEIUPOBAHUE,

AKCIIEPUMEHT (peaabHbIN U MBICICHHBIN)




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 COCAMHCHNHU

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

Turnbr KpUCTAINIMYCCKUX peI_HéTOK (aTOMHaFI, HOHHAas, MeTaJIJII/I‘leCKaH),




3aBUCUMOCTBH CBOWCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOW PEIETKH U BUIA

XHUMHYECKOM CBA3U

Baxneimue MMPEACTAaBUTCIIN HCOPIraHNYCCKUX BCHICCTB. Hemeramnel u ux

COCAMHCHNA. MeTtamisl 1 uX COCIUHCHUA

4.1

Knaccudukanuss 1 HOMEHKIAaTypa HEOPTaHUYECKUX COCTUHEHUH: OKCHIOB
(comeobpazyrorue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HecoJieoOpa3yolye; OCHOBAaHUN (IIENOYM M HEPACTBOPHUMBIE OCHOBAHHSA);
KHCJIOT (KUCIIOpOJICOMEpKAIUE U OECKHCIOPOIHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCITBIX)

4.2

dusznueckue MW XHUMHYECKHE CBOMCTBa MNpOCThIX BCHICCTB-HECMCTAJIJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPOIa, CepPhI, a30Ta, Ghocdopa, yriaepoaa, KpeMHUS

4.3

®u3NYeCKre M XMMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAJUIOB: JIUTHUS,
HaTpusl, KaJus, MarHus U KajiblUsi, aIFOMUHUS, JKeJe3a. DJIEKTPOXUMHUECKUI

P HAaPSKEHUN METAIIOB
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dusnuecknue U XUMHYCCKHAE CBOMCTBA BOAOPOOHBIX CO€I[I/IH€HHI71 HEMCETAJIOB!

XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, AMMHAKA

4.5

dusznyueckue U XMMHUYECKHE CBOMCTBA OKCHIIOB HemeTauioB: cepsl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuusa(IV). [Tomyuenue

OKCHJ0B HEMCTAJIJIOB

4.6

Xumudeckue cBoricTBa OKcuaoB: metawioB IA-IIIA rpymn, ruaka, meau(Il) u

xenesa(ll, IIT). [Tonyyenne okCUI0B METAILIIOB

4.7

XVMUYECKUE CBOMCTBA OCHOBAaHUHN U aM()OTEPHBIX TUAPOKCUIOB (HA IPUMEpE
THAPOKCUIOB alllOMHUHHUA, Keje3a, UuHKa). [lomydeHne ocHOBaHUN U

aM(OTEPHBIX TUAPOKCHUIOB

4.8

OO0mre XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOAHOM, CEPOBOJOPOIHOM,
CEepPHHUCTOM, CEPHOMU, a30THOM, (HOoChHOPHOU, KPEMHUEBOH, yrojbHONH. OcoObIe
XMMHYECKHE CBOWCTBA KOHLEHTPUPOBAHHOM CEPHOM M Aa30THOM KHUCIOT.

[Tonyuenue kucior

4.9

OO6mue xuMHuYecKue cBoicTBa cpenHux coneil. [lomyuenue coneit

4.10

[Monyuenue, cobupaHue, pacroO3HaBaHWE BOJOPOAA, KHUCIOPOJa, aMMHAKa,

YTJICKHUCIIOTO I'a3a B Ha60paTOpI/II/I

4.11

HOJ'IyLICHI/Ie aMMHUakKa, cepHoﬁ M a30THOM KHCJIOT B IMPOMBIIIJIICHHOCTH. O6H_[I/Ie

CHIOCOOBI TIOTYUYEHUS] METAJUIOB

4.12

I'enetnueckas cBSI3b MCKY KJIaCCaMU HECOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIIUU




5.1

Krnaccudukanys XuMHUUeCKUX peaklMid M0 pa3IudHbIM MPU3HAKAM: 110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKIMM BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, 1o

HN3MCHEHMIO CTEIICHSH OKHMCICHUS XUMHUUECKIX JJICMCHTOB

5.2

TermnoBoit 3peKT XUMHYECKOHW pEeakIiH, TEPMOXMMUYECKHE YPaBHEHHUSI.

DK30- " OHAOTCPMHUUCCKUC PCAKIINHU. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHUA
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OKuCINTENIEHOBOCCTAHOBUTEbHbIE peakiMi. OKUCIUTETN U BOCCTAHOBUTEIIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBJIGHHUS.  DJIEKTPOHHBIM  OamaHc

OKHCIIMTEIILHOBOCCTAHOBUTEIILHOM pe€aKiuuu
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Teopust 37€KTPOJIUTHYECKON AUccoMannu. KaTHOHBI, aHUOHBI. DIEKTPOTUTHI

" HCOJICKTPOJIUTHI. CunbHbIE U c1a0bIe SJICKTPOJIUTHI. CreneHb JUCCoHalin

5.5

Peakuun noHHOTO OOMeHa. YCIOBHS MPOTEKAaHHs pEaKkIii HIOHHOTO OOMEHa,

TIOJIHbIE U COKPAILEHHbIE HOHHBIE YPaBHEHUS peaKLUi

XHMHMS M OKpYyXKaromas cpeia

6.1

BemecrBa m Mmarepuanel B IIOBCEJIHEBHOM >KM3HU 4YeloOBeKa. besomacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKHUX peakuuid B jabopaTopuud U OBITY.

HepBaﬂ MMoOMOIIb IMPU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHHE OKpYKalomlel cpelnbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/IyXa U BOAOEMOB), CIIOCOOBI €r0 MPEeAOTBpAIlCHHUs
[Ipenenbuas nonmyctumasi xkoHueHtpauus BemectB (I1JIK). Pomnp xumuu B
pELIeHUH DHKOJIOTMYECKUX mpobiem. YcuseHwe MnapHUKOBoro 3ddexra,

pa3pylLIeHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, hocdopa, yriepoaa, KpeMHHUS U UX COSIUHEHUN B
OBITy, MeIWIMHE, MPOMBIIUICHHOCTH W CEIbCKOM Xo3sicTBe. [IpnMeHeHue
METaJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPATIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIUIEHHOCTH UX coequHeHHH. [IoHATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE

CTIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHMKH YTJIEBOAOPOAOB (Yrojib, HMPUPOAHBIN Tra3, HE(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHaanIBHBIe IOHATHS 00 OPraHM4CCKHUX BEIICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, STUJICH, AlICTUJICH, 3TAHOJI, ITIMLICPUH, YKCYCHAaA KI/ICJ'IOTa).
IloHsTHE O OMOJIOTMYECKH BaKHBIX BCHICCTBAX: KUPaAX, 6€J'IKaX, YTIIEBOJax — U UX

POJIH1 B )KU3HU YCIIOBCKA

Pacuértnr:

7.1

o GpopmysaM XUMUYECKUX COeTUHEHUN

7.2

Macchl (MAcCOBOIA) J0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE




7.3

10 XUMHUYCCKUM YPaBHCHUAM




