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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efiepalbHON paboueld IporpaMMbl BOCITUTAHUS
U C Yy4YETOM KOHUEMIMM TMpEenojaBaHusi ydyeOHOro mnpeaMera «XuMus» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHUTAHUS U PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHaBIIUBAECT 00s13aTeNbHOE IIPEAMETHOE COJIEpKaHMUE,
MPEyCMATPUBAECT PACHPEICICHUE €ro Mo KilaccaM W CTPYKTYpPUPOBAaHHE IO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBbHOCTh  M3YYEHHSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTaram 00yUYeHHs] XUMUU Ha YPOBHE 1I€JIEH U3yUueHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOW JEATENHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XHUMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro npejcTaBjIeHU O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUPYEMbIE XUMHUEH NPEACTaBICHUS O B3aMMOIIPEBPAILICHUIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIICHUS TII00ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS YEIOBEUCCTBA — CBHIPhEBOM, IHEPIETHUCCKOM,
MUIIEBOM M SKOJIOTUYECKON O€301aCHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  pealu3alldid  BO3MOXKHOCTEH IS CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYpPHI IMYHOCTH, €€ 001IeH 1 (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBAHUE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIbHOM  Y4eOHOM  JesITeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEA0BATEIbCKUX YMEHHMM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOM eI TEIHLHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHHS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €JUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoMm B GOpMHUPOBAHUHU €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



Croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0pa3oBaHUE 00yYArOLTUXCS.

JlanHble HampaBlieHUS B OOYYCHHH XHMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OIpEIeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OpraHUYECKON XUMUMU.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakuuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEI0OBATENBHOTO PAa3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pPa3HOr0 YPOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJUTHYECKONW JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

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

OcBoeHne mporpaMMbl IO XUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XMMUAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM NPUPOJIbI, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yueHWe XMMHUU NPOUCXOAMUT C MPUBJICUCHUEM 3HAHUU U3
paHee M3yYEHHBIX Y4eOHbIX NpeameToB: «Okpykawowmuid Mupy, «buonorus. 57
KJ1acce» U «Pusuka. 7 Kimacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpPOBaHME 3HAHUH OCHOB
XUMUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
NEATETLHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a7aya
y4eOHOTO TIPEeMETa COCTOUT B ()OPMHUPOBAHUU CHCTEMbl XMMHUYECCKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUYECKUX MOJTO0KEHUN, JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, si3blka HAyKH, B TMPUOOIIEHUU K



HAay4YHBIM METOJAaM IO3HAHUS MPU U3YYEHUU BEIIECTB U XUMHYECKUX PEAKIUH, B
(dbopMHUpPOBAaHUY U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENILHON M y4eOHO-UCCIEI0BATEIbCKON JE€ATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0paIieHus ¢ BeleCTBAMH B TOBCETHEBHOM KU3HU.

[Ipu u3ydyeHun XUMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl Ba)KHOE
3HauYEHHE MPUOOPENTH TaKue IeNH, KaK:

— (opMuUpOBaHHE MHTEIUJIEKTYaJIbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIIEHUH,
CIOCOOHOM alanTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuoOILIeHHEe
oOydJaronmxcsi K CaMOCTOATENbHON I103HABATEIIbHON JI€ITEIbHOCTH, HAy4YHBIM
METO/IaM TMO3HaHUs, (GOPMUPYIOUIUM MOTHBALMIO M PAa3BUTHUE CIHOCOOHOCTEH K
XUMUU;

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

— ¢opmupoBaHue o0Omel (YHKIMOHATBHOW M  €CTECTBEHHO-HAYUYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHUNU OOBACHITH U OICHUBATH SIBICHUS
OKPY’KaIOIIeT0 MHpA, WCIOJIb3Ys 3HAHUS WU OIBIT, MOJYYEHHBbIE MPU HU3YUYEHUU
XUMUH, TPUMEHSTH UX MPU PEIICHUU TPOOJIeM B IOBCEHEBHOM KU3HU U TPY0BOM
NEeSATENbHOCTH;

— (QopmupoBanue y O0O0yyarommxcs TyMaHUCTHUYECKMX OTHOIICHUH,
MOHUMAHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1[EJ1eCO00pa3HOr0 TOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXpaHEHHUS CBOETO 3I0POBbS M OKPYKAKOLIEW ITPUPOTHON CPEIbL;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEHHMS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HAIpaBJIEHHOCTU AAJbHEHIIEro
00yueHus.

OO61iee 4nciio 4acoB, OTBEAEHHBIX IS U3YUEHUS] XUMUHU Ha YPOBHE OCHOBHOTO
obmiero obOpasoBanusi, cocTaBisieT 136 wacoB: B 8 kimacce — 68 yacoB (2 daca B
HEJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HHM YEJIOBEKAa. XUMHUSA B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOMax Mo3HaHUS B XUMUH. UHCThIE BEIIECTBA U CMECH.
CnocoOslI pa3aeneHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

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

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

Du3nuecKre U XUMUYECKHUE SBJIICHUSI. XUMHUUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHHS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX PeaKIuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIIeHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCY0M, mpaBujiaMu pabOThl B Ja0OpaTOpuu U
npuéMaMu oOpallleHus ¢ JIa0OpaTOPHBIM OOOPY/IOBAHUEM, U3yYEHUE U OMHCAHUE
¢dbu3nueckux CBOWCTB 00pa3l0OB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
dbusnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIUSI BOJbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOM) SIBICHUN, HAOII0ICHUE U
ONHUCAaHUE MNPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasjioxKeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCUIA
menu (I1) mpu HarpeBanum, B3auMoJIeiCTBHUE ele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CIOCOOOB pa3feiCHUs] CMECEH: ¢ MOMOIIbI0 MarHuTta, (pUIbLTPOBaHUE,
BEITIAPUBAHUE, NUCTHLISAINSA, XpoMaTorpadusi, MpOBEICHNUE OYUCTKH TTOBApPEHHON
comv, HaONIOJEHWE W  ONUCaHWE  pEe3yJbTAaTOB  MPOBEACHHS  OTbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJIENEH MOJIEKYJI
(IIapoCTEepKHEBBIX).

BaxHeilne npeacTaBUTeId HEOPraHM4eCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 31€eMEHT U MPOCTOE
BemecTBO. Haxoknenue kucimopoma B mpupoie, (GU3MUYECKHE W XUMUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuabl. I[lpumenenne kucimopoma. CrocoObl
MOJIyYeHUsI KHUCJIOpoJa B Ja0opaTopud U MOpoMbIIUIeHHOCTH. Kpyrosopor
KHciopoaa B mpupojie. O30H — ajuioTponHas MOJAU(PUKAIIS KUCIOPOaa.



TernoBoit 3hdekT XUMHUUECKOW peakluuh, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakUuuu. TOIUIMBO: yrojlb U METaH. 3arps3HCHHE
BO3J/lyXa, YCWJICHHE TapHUKOBOro 3¢ dexra, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemenT u npocroe BemecTBo. Haxoxaenne Bogopoaa B mpupo/e,
dbusnuecKkre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MomyueHus. Kuciaotsr
Y COJIH.

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

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputenb. PacTBOpBHI.
HacepimieHHble ¥ HEHACBIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J14 BEIIECTBAa B pacTBOpe. XMMHUYECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pacTtBOpoB B npupoze U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

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

OcHoBanusa. Knaccudukanuss oOCHOBaHUM: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHMs. HomeHnknatypa ocHoBaHmil. PU3NYECKHE W XMUMUYECKHE CBOMCTBA
ocHoBaHuu. [losryuyeHre oCHOBaHUM.

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

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

I'eneTnueckas cBI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUIA.

Xumuueckuii IKcnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpoAa B BO3yXe, ITOIYyUYECHHUE,
coOupaHue, pacro3HAaBaHWE M W3YYCHHUE CBOWCTB KHUCJIOpPOaa, HAOIIOIeHNE
B3aUMOJICHCTBUSL BEILIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBCHUS U
peKpalieHus ropeHus (rmoxkapa), 03HakOMJIEHUE ¢ 00pa3aMu OKCUJIOB U ONTMCAHKE
UX CBOWCTB, IMOJy4YEHUE, COOMpaHHe, pAcClNO3HABAHME W HW3YUYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3aumo/ieiicteue Bojopoaa ¢ okcuaom meau (II) (BozmoxHo
UCIIOJIb30BAaHUE BUEOMATEPUATIOB), HAOMIOACHIE 00PA3I[0B BEMIECTB KOJIMUYECTBOM
1 Monb, uccienoBaHHe OCOOEHHOCTEH pPACTBOPEHMs BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEINECIEHHOW MACCOBOM IOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METa/IaMU (HATPUEM H
KaJbllieM) (BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCJIEIOBAHUE
00pa3ioB HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpacKH UHIMKATOPOB B paCTBOPAX KUCIOT U LIEI0YEH, U3YUEHHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBopom cepHOI KUCIOTHI, KHCIOT C METAJJIaMH, PeaKiui
HEWTpaau3aluy, NOJYyYEHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOIO
MeTajiia IpYyTruM U3 pacTBOPA COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxHeHImme KIacchl HEOPraHUYECKUX COEAUHEHNID).

Ilepuoanuyecknii 3axkoH u Ilepuoanyeckas cucreMa XHUMHYECKHX
yiemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBble MOMBITKM KiacCU(PUKAUMKA XUMHYECKHX 3JeMeHTOB. [loHsTue o
IpyINIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJOYHO3EMEJIbHBIE METAJLIbI,
raJIoreHbl, THEPTHBIE Ia3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIbI
U TUAPOKCHUIBI.

[lepronnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u ninunHonepuoanas ¢hpopmel [lepuoauueckoit
cucreMbl xumuueckux sneMeHToB . M. MenpeneeBa. Ilepuonsl u rpynmsl.
Du3n4eCKUN CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB IIEPUOJIA U IPYIIIILI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHX JJIEMEHTOB
ITepnogmueckonn cucremel [[. M. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA IO ero noyioxkeHuto B [lepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUSl paauyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyMIaM U Nepruoaam.

3navenue [lepnoamueckoro 3axkoHa u [lepruoauyecko CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli H
rpa)K1aHVH.

Xumuueckas cBsizb. KoBaneHTHas (ToJjisipHass M HEMOJSIpHAs) CBSI3b.
DIIEKTPOOTPULIATENHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIpoueccsl OKncaEHUS U BOCCTAaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIENOYEH, TNPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCINUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLIUU
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Mescnpeomemmnuie ceasu

Peanmzanust MeXNpeIMETHBIX CBSI3€M NMpPHU W3YyYEHUM XHMHU B 8 Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIONb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATHUW, TAK W MOHATHUM, SBISIONIUXCS CHUCTEMHBIMU JUISl OTAEJIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mre ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAyYHBIH (PaKT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJlu3, CHUHTE3, Kilaccu(ukanus, TMepUuOJAUYHOCTh, HaOIIOICHHE,
AKCIEPUMEHT, MOJICIMPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3zuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsj, BELIECTBO, TEJIO, O00BEM,
arperaTHoO€ COCTOSIHME€ BEIIeCTBa, ra3, (U3UYECKHUE BEIUYMHBI, €IUHUIIBI
U3MEpEHHUs, KOCMOC, TUIaHEeThI, 3B€3/1b1, CoHIIe.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE TOPOIbL, TIOJIE3HbIE
MCKOIaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBo U XUMHYeCKAasi peaKkmusi

[Iepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOMICTB
XUMHYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KNS, KANbIUA U UX COEAUHEHUM
B COOTBETCTBUM C TMOJOKEHUEM »3JIeMEHTOB B Ilepuonnueckoil cucreme u
CTPOCHHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIICCTB. XUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKUX
COCMHEHU, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMuueckux peakivii Mo pa3IunyHbIM MpU3HaAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B pEAKIMH BEUIECTB, MO TeIuioBOMYy 3¢ deKTy, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHX IJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopoctu xuMuueckor peakiuu. [lonsitne 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHEe 0 rOMOTE€HHBIX U TeTepPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmuyeckoM paBHoBecuu. DakTopswl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XHUMHYECKOIo
PaBHOBECHSI.

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



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C PAa3JIMYHBIMH BUIAMH
XxuMudeckoi csizu. CteneHp Auccounanuu. CHUIIbHbBIE U C1A0bIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEAKIINA HOHHOTO OOMEHa,
MOJIHBIE M COKpAalllEHHbIE HMOHHBbIE YypaBHEHHUs peakinuil. CBoilcTBa KHUCIOT,
OCHOBAHMI U COJICH B CBETE MPEACTABICHUM 00 IJEKTPOIUTUUECKON TUCCOIUALINN.
KauectBeHHbie peakiinu Ha HOHBL. [IoHSATHE O TUIIPOIU3E COJCH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMUA KPHUCTAUIMYECKUX PEIMIETOK HEOPTraHWYECKUX
BEIIECTB — METAJJIOB W HeMeTayioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakIuu
OT BO3JCUCTBUSl PA3NMYHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMYI KHCIIOT, IIEJI0UeH U coseil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHAJIOB), IPOBEJECHHUE OIBITOB, HWILIIOCTPUPYIOMIMX
NpU3HAKK TPOTEKAaHMWs] peakIuii HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHUE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpeHue, pPEeaKUuu pas3IoKEeHUs,
COCIMHEHHMsI), PpAaClO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  [OMOIIbIO
KQ4EeCTBEHHBIX PEAKIMI HA HOHBI, PEIIEHNUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaJibl U X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pU3HYecKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpE XJIopa (B3auMOAECICTBUE
C MeTaJulaMM, HEMETaJUIaMH, Menoyamu). Xiaopooxopod. ConsHas KHUCIOTa,
XUMUYECKUE CBOMCTBa, MOJy4YeHUE, NpuUMeHeHue. JleiicTBue xiopa U
XJIOPOBOJIOPOJIa HA OPTraHU3M YeJIOBEKa. BaKHEHIIne XJIOPUAbI U UX HAXOXKICHUE
B [IPHUPOJE.

Ob6mrast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (u3NYEeCKue CBONCTBA
IPOCTHIX BEUIECTB — KUCIOPO/AA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoilicTBa cepbl. CepoBOmOPO, CTpoeHHE, (PU3HUECKUE U
XUMHAYECKHEe CBOMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kuc0Ta, PU3NYECKUE U XUMUYECKHE CBOWCTBA (00I1IME KaK MpeICTaBUTeNs
KJlacca KHUCJIOT U crenuduyeckue). XUMHUECKUE PEeakiiu, JeKallue B OCHOBE
IPOMBIIJIEHHOTO CcHoco0a Mody4YyeHusi cepHOM KuciaoTel. [IpuMeHeHue cepHoi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peakius Ha CyJb(aT-HOH.
Haxoxnenue ceppl m €€ COeAMHEHHWH B MNpPUPOAE. XUMHUYECKOE 3arps3HECHHE
OKPY’KaIOIIEd Cpenbl COEIMHEHUSAMH Ccepbl (KHCIOTHBIE HOXKIHW, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €0 MPEIOTBPAILICHHUS.



OO6miast xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHs. A30T, PaCHpOCTPAHEHHE B MPHUPOJIE,
dbuznyeckre U XuMUYecKe cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUAK, €ro
bu3rUecKre 1 XUMUIECKAE CBOMCTBA, TOJydYeHHE U TpuMeHeHue. Coau aMMOHUS,
uX pU3NUECKNe U XMMUYECKHE CBOWCTBA, MpUMeHeHre. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ TMOoJydeHHe, (U3UUYECKUEe M XUMHUYECKHe
cBOMcTBa (0OIIME Kak TMPEACTaBUTENsT Kiacca KHUCIOT W cruenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJICH aMMOHUS B KAUYECTBE MUHEPATIbHBIX Y00pEHUI.
XUMUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JIOKIIM, 3arps3HEHUE BO31yXa, MOYBBI W BOAoEMOB). dDocdop, amIoTpomHbIe
moaudukanun docdopa, uznueckue u xumuueckue cBorcta. Okcupa docdopa
(V) u dochopHas kuciora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIyUEHUE.
Ucnons3oBanue pocharoB B KauecTBE MUHEPATIBHBIX YA0OPEHUH.

O6mras xapaktepuctuka 31emMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIIEHUS. Y TJIEpO/1, AITIOTPOIHbIE MOTU(DHUKAINH,
pacnpocTpaHeHue B MPUPOJE, PU3MUECKHEe U XMMUYECKHE CBOMCTBa. AcopOius.
KpyroBopor yriepoga B mnpupoge. Oxcunbl yriepoaa, uxX (U3MYECKUE U
XUMUYECKAE CBOWCTBA, [IEHCTBHE HA JKUBBIC OPTaHU3MBI, TOJIyYeHUE U
IpUMEHEHHE. DKOJOTHYECKHE MPoOJIeMbl, CBA3aHHbIE C OKcuaoMm yriepoaa (IV),
rUNoTe3a TJIOO0ATBHOrO TMOTEIJICHUS! KJIMMarta, MapHUKOBBIA 3(ddexT. YromapHas
KHCJIOTa U €€ coiii, UX (Pu3MuecKue W XUMHUYECKHE CBOMCTBA, MOJyY€HUE U
npuMeHenne. KauecTBeHHass peakuusi Ha KapOoHaT-MOHBL. Mcnoap3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TIPOMBIIIIICHHOCTH M CETLCKOM XO3SUCTBE.

[TepBoHavasbHBIE MOHATHA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[TpupoaHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPaAX, OCNKaxX, YIJIeBOIaX — U MX
polii B OKM3HHM 4eNOBeKa. MarTepualbHOE €IMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCIMHEHUM.

KpeMHuii, ero ¢usnyeckue W XHMHYCCKHE CBOHCTBA, TMOJyYCHHUE U
npumeHeHue. CoennHeHns KpeMHMS B mpupoje. O0mue nmpeacTaBieHus 00 OKCHIe
kpemaus (IV) u xpemaueBoii kuciaoTe. CHIIMKATHI, UX HCIOJb30BaHHE B OBITY, B
IPOMBIIIVICHHOCTH. BaxkHeillre cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobiembl ©6€30MaCHOrO0  UCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm:

U3ydeHHEe 00pa3I[0B HEOPTaHUUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IIPOBE/ICHUE KAYEeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB



UX TPOTEKAHMsSI, OMBITHI, OTpaKalIue (PU3NYECKHUEe W XUMHUYECKHE CBOMCTBA
TaJIOTeHOB M WX COEIUHEHHH (BO3MOXKHO HCIIOIb30BAHUE BUACOMATEPUATIOB),
03HaKOMJIEHUE C 00pa3laMu XJIOPUIOB (FraJIOTeHHI0B), O3HAKOMIICHHUE ¢ 00pa3iaMu
ceppl M €€ COEOUHEHUSMH (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHHE TIpollecca OOYTIIMBAaHUS caxapa MoJI IeWCTBHEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YYEHUE XUMHUUECKIX CBOMCTB pa30aBICHHON CEPHON KUCIIOTHI,
IIPOBE/ICHUE KaueCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOII0IeHHE NTPU3HaKa e
IpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3UYECKMMHU CBOWCTBaMH a3oTa, ¢ochopa U HX
COeTMHEHMH (BO3MOXKHO MCIIONB30BAHUE BUCOMATEPHATIOB), 00pa3liaMu a30THBIX
u GochopHbIX yaoOpeHui, moydeHne, coOMpanue, paclio3HaBaHUEe U U3y4YEHUE
CBOMCTB aMMHaka, MPOBEJACHUE KAUECTBEHHBIX pEaKluid Ha HOH aMMOHUS U
dochaT-uOH U HU3yuyEHHE TNPU3HAKOB MX NPOTEKAHUs, B3aUMOJEUCTBUE
KOHLUEHTPUPOBAHHONW Aa30THOM KHUCJIOTBI C MEAbI0 (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), M3YyUYCHUE MOJIEJEH KPUCTAUIMYECKUX PEIETOK aimasa,
rpaduta, (QyiepeHa, o3HaAKOMJIIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YTIEM U YCTPOMCTBOM MPOTUBOTas3a, IOJIYyUYEHUE,
coOupaHue, paclio3HaBAHHE U HM3YUYEHUE CBOMCTB YTJIEKHUCIIOTO rasza, MpoBeJCHUE
KAueCTBEHHBIX pEaKIMii HA KapOOHAT U CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB UX
MPOTEKaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CUIMKATHOW MPOMBIILIEHHOCTH,
pelIeHre SKCIEePUMEHTANBHBIX 3a/ad Mo TeMe «BakHelilue HeMeTayuibl U UX
COCIMHEHUSI.

MeTaJibl 4 MX COeIMHEHU S

OO0miast XxapakTepuCTUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHuss B llepmogmueckor cucreme xumuuyeckux snemeHroB [, .
MenneneeBa u ctpoeHuss atroMoB. CTpoeHHe MeTauioB. Metandeckas CBsi3b U
METa/NINYecKasl  KpUCTANIMYECKass  pemérka.  DIEKTPOXMMUYECKHH  psll
HanpspKeHU MeTaioB. OU3NYECKUe U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
CrocoObl Modxy4yeHus: MeTawioB. lIoHATHE O KOpPpO3MH METauIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOoppo3uu. CriiaBsl (CTallb, YyT'YH, TIOPATIOMUHHMN, OpOH32)
U X IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounbie MeTalIbl: MosoxkeHue B lleproguyeckoil cucreMe XMMUYECKUX
snemeHTOB JI. 1. MenaeneeBa, CTpOEHHME MX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
du3nyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIbI U
TUAPOKCUIBI HATpUs W Kaimusa. [IpuMeHeHue IeNOYHBIX METAIOB M HX
COECIMHEHUM.

I[lenouyno3eMenbHble METAJUIbI MAarHuii M KalbLUMMH: IIOJIOXKEHHE B
Ilepnognueckon cucreme xumuueckux 3yeMeHToB [[. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus



U Kanblius. BaxnHelmue coequHeHHs KalblLUs (OKCHUIl, TUAPOKCHUI, COJIH).
JKécTroCcTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUHI.

AJITOMUHUN: TI0J1I0)keHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. 1. Menpneneesa, cTpoeHue aToMa, HaxOXKJICHHE B mpupone. Pu3nvecKkue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA W THAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J1€MEHTOB /1.
N. MenpgeneeBa, CTpoeHME aroMa, HaxoXAeHUEe B Ipupone. Dusnyeckue u
XUMHYECKUE CBOMCTBA kene3a. OKCUIbl, TUIAPOKCU bl U conn xenesa (11) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOTYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oO0pa3llaMd METAUIOB M CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBaAMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbLIMS W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IIpOIECCa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJablKs, aTFOMUHUS, IMHKA, *Kene3a (1)
u xenesa (III), menu (II), HaGmromeHWE W ONMHCaHHE IIPOIICCCOB OKpAITHBAHUS
IJaMEHM WOHAMM HATpUsi, Kajdud U Kalblusi (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4d o TeMe «BakHenume
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuanbl B MOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karoulehd cpeibl (MpeaeiabHasi I0MyCcTUMast
KOHIIeHTpaIus BemiecTs, aanee — [1/IK). Ponp xuMuu B pemieHnn 3KoI0TUYeCKuX
npoOJIeM.

Xumuueckuii IKCnepumenm:

u3yueHue oOpaslloB MaTepualioB (CTEKJIO, CIUIABHI METAJIOB, MOJIMMEPHBIC
MaTepuaibl).

MesicnpeomemHnule céazu

Peanuzanus MeXnpeIMETHBIX CBSI3€M NpU M3YUYCHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O LIMKJIA.



OO01iue ecTecTBEHHO-HAayuUHble MOHATHSA: Hay4YHBIH (akT, TMIIOTE3a, 3aKOH,
TEOpHsl, AaHajdu3, CHUHTE3, Kiaccudukauus, TMEepUOAUYHOCTh, HaOIIOACHuE,
OKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ exT, TEXHOIOT S, MaTEPHAITBI.

dusuka: matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIHI,
PalMOaKTUBHOCTb, MOJIeKyJIa, AIIEKTPUUYECKUI 3apsi, IPOBOTHUKH,
MOJYTIPOBOJTHUKHY,  AWDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorus: ¢otocunres, apixanue, Ouocdepa, IKOCHCTEMa, MHHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpalIbl, TOPHBIE TOPOAbI, IOJIE3HbIE
UCKOTaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4YeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIMOKYJBTYPHBIMH UM JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TMPUHSITHIMU B
oOIecTBe MpaBWIaMU M HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT TpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIIMAIM3AIMU O0YHAIOITXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUA W
paclIMpeHre OMbITa ASSTEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) IaTpHOTHYECKOT0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAHUSI 3HAYCHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQOpmMaruenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHON JESATEIbHOCTH TNPU BBIMOJHEHUU
y4eOHBIX, IMO3HABATEJbHBIX 3a/1au, BBIMOJHEHUM XUMHUYECKHX SKCIEPUMEHTOB,
CO3/ITaHUH YUYEOHBIX ITPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOTIOMOIIA
B MPOIIECCE ITON yueOHOM AeSTENHPHOCTUA, TOTOBHOCTH OIICHUBAThH CBOE MOBEICHUE
U TOCTYIIKM CBOMX TOBAapHILEH C MO3UIMKA HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW peakilvi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIOLIUE
OCHOBY JJI1 TMOHUMaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBACHCHHUS HAOJIOJaeMBIX IMPOIIECCOB M SIBIICHHM,
MO03HABATENbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHL K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
NESTENTPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEUIIIEM;

4) gpopMupoOBaHNs KYJIbTYPbI 310POBbS:

OCO3HAaHWE ILEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUNA H
HEMPUATUE BPEIHBIX MPUBBIYECK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3InyHOTO PO,
YBaXKEHHE K TPYAY U pe3ysibTaTaM TPYI0BOM AESATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAHMM 10  XHWMHH, OCO3HAaHHBIH  BBIOOD
WHJVMBUAYaJbHOU TPAECKTOPUHU MPOJIOIKEHUsT 00pa30oBaHus ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJaliTHPOBATHCS B TPOeCCUOHATILHON cpe/ie;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 11e71eCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAHUE LIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXMYECKOMY 370pOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
npaBuUJ1 0€30MaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAK)KE B CUTYalUsIX,
YIPOKAIOIINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBILLICHUS
YPOBHSI ~ DKOJIOTMUYECKOW  KYJbTYphl, OCO3HAaHHS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
3KOJIOTUYECKOr0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeAMETHBIX pe3yJbTAaTOB BBIACISIIOT 3HAYUMBbIC JJIsS
dbopMupoOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPUS, IPUHITUII,
runore3a, (Qakr, cucTteMa, MPOIECC, OAKCHEPUMEHT U JPYyroe.), KOTOpbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (OPMHUPOBATH IMPEJCTABICHUE O IEIOCTHOU



HAay4YHOW KapTHHE MHpa, U YHUBEpCaJIbHbIC YueOHbIE JeHCTBUS (IT03HABATEIIbHBIC,
KOMMYHHUKAaTUBHBIE, PETYJSITUBHBIC), KOTOpbIe obOecreduBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jioruyeckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUS] TPH OCBOCHUH
3HAHUN: PACKPBIBATH CMBICI XUMHUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTHUSIMH), UCHOJIb30BAThH
MOHATHUS JIs1 OOBSICHEHUS OTJICIBbHBIX (pAaKTOB U SIBIICHHH, BRIOMpPATh OCHOBAHUS U
KpUTEPUU JUIS KIACCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHaBJIMBaTh MPUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TPUMEHATh B IIPOIlECCe IO3HAHMS TOHATUSA (TIpeAMETHBIE |
MeTaInpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CUMBOJ JJEMEHTa), XUMHUYecKas ¢opMyna W ypaBHEHUE
XUMHYECKON Peaklny — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISIBIATH M XapPaKTEPHU30BATh CYILECTBCHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaEeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/IbCKHeE AeiiCTBUSA:

YMEHHUE MCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI sl (POPMHUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHHUIO
YYCHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 0000IIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

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



yMEHHE MPUMEHTh Pa3InyHble METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJIs BBIMOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
o0JacT UCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJbTYpOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO (JOpMY MpeCcTaBICHUS HHPOPMAIIH U
WUIIOCTPUPOBATh PpEIIaeMble 33Ja4d HECIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpaduki 1 MX KOMOMHALUSAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaTh B Ipoliecce Y4YeOHOH W
UCCIIEJIOBATEIBCKOM N1eATEIbHOCTH MHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHUE OKpYXKarolehd MNpUpoaHON
Cpelpbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe N1eiCTBHA:

YMEHHSI 33]]aBaTh BOMPOCHI (B X0/€ rUanora u (Wim) JMCKYyCCUM) MO CYIIECTBY
oOcyxgaeMoil  Tembl, (POPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1abopaTopHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTpYyJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, OOMeH MHEHHSIMH, «MO3TOBbI€ IITYpPMBbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHHE KPUTEPUEB I[I0 OLIEHKE KadecTBa
BBINIOJIHEHHOM paOOThI U JIPYTHE).

PeryasiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe 1eHCTBUSA:

YMEHUE CAMOCTOATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO
NeATEeIIbHOCTh, BRIOUpaTh Hanbosee 3(PPeKTUBHBIC CIIOCOOBI pelieHUs] YUYeOHbIX U
NO3HABATENBbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJISTh WIM KOPPEKTUPOBATH
NPEIVIOKEHHBIA AITOPUTM  JIEUCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJTyYeHUS] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE TMOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3ydbTAaTOB IO OCBOCHHUIO 005A3aTE€IHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO MaHHOW (enepasibHOW pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI



nercTBul, crnenudUUecKue IS IpeAMEeTHOH o0nacth  «XUMHUS», BHUIBI
NEATEIbHOCTH [0  MOJYYEHWID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MTPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHUIX.

K koHiry oOyueHusi B 8 kiacce npeMeTHbIe pe3ybTaThl HA 0230BOM ypPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMHUYECKUN D3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIHLHOCTh, CTEIEHb
OKUCJICHHS, XMUMHUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, peaKIuu
0o0MeHa, PK30- U SHJIOTECPMHUUCCKHUE PEAKIINH, TEIII0BOU A(h(EKT peakium,
S7IpO aTOMa, SJIEKTPOHHBIN CJIO0M aToMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJSIPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBsI3b, WOH, KaTMOH, AaHWUOH, pPAcCTBOP, MaccoBas JOJi BeEIIeCTBa
(mpolieHTHAs! KOHIIEHTPAIKs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH H
IMPUMEHSTH 3TH NOHATHUSA IPU OMMCAHUY BELIECTB U UX MPEBPALLICHHUII;

* HCIOJB30BaTh XUMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (HopMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEAUHEHHM MO
dbopmyiiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTHU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CHUCTEMbl XHMHYECKHX DJJEMEHTOB: pa3auyaTh I[OHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuue «llepuoguueckass cucrtema Xxumudeckux »siemeHtoB [ U.
MenpeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj A1apa, o0Ilee YUCIO IEKTPOHOB
U paclpeesieHHe UX M0 SJIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (0 YUCIy U COCTaBy YYAcCTBYIOIIMX B pEaKLUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

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

IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMUYECKHX NPEBpAILCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

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

IIPUMEHSTh OCHOBHBIE OIEPAlMM MBICIUTEIBHON NEATEIBHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIacCcu(uKaluio,
BBISIBJICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€M — I HU3Y4YEHHUS CBOMWCTB
BEIIECTB M XHMHMYECKMX pEaKIUi, ECTECTBEHHO-HAYYHbIE METOJIbI
NMO3HAHUA — HAOIIOJEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIe10BaTh MPaBUJIaM MOJb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
obopymoBaHueM, a TakkKe IMpaBuiaaM oOOpameHusi ¢ BEIECTBAMH B
COOTBETCTBUM C HHCTPYKUMSIMHM [0 BBIIIOJHEHUIO J1ab0paTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOM J0JIEM PACTBOPEHHOIO BEIECTBA, IUIAHUPOBATh M INPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (JIAKMYC, (peHONPTaTenH, METUIOPAHK
U Jpyrue).

K xoHIy 00ydeHus B 9 kjacce npeIMETHbBIE PE3yNbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaThb CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHWA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKusi, XUMUYECKasl CBA3b, TEIIOBOU 3(P(DeKT
peakuud, MOJb, MOJISIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAST IUCCOLMALMUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaqu3arop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKlUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHUE, aJUIOTPOIU,
aM(OTEepHOCTb, XUMHYECKas CBSI3b (koBaJIeHTHAI, HMOHHAs,
METAJUTUYECKAs ), KpUCTAIUTNYECKAs PEIIETKA, KOPPO3US METAILIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW pEeaKIUH, MPEJEIbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHMYECKHUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opMmyJie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAX HEOPraHMYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona [J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAHUE: OIKCHIBATh W XapaKTepU30BaTh
tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKUX SJIEMEHTOB:
paznuarh TMOHSATHS «rjaBHas mnoarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYEHUS, KOTOPHIE UMEIOTCS B IEPUOANUECKON TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apan  sApa, oOIIee YHCI0 JJIEKTPOHOB U pACHpEeNieHHEe WX 110
AJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpejerax MallbIX NMEpPUoJ0B U
[JIABHBIX MOJrPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECCTBA,
XUMHUYECKHE peakiuu (10 YUCIY UM COCTaBy YYacTBYIOLIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMmMHKE W ClenuPUUecKue XUMHYECKUE
CBOWCTBAa NPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKAAsl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOM JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE M COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOT'O



oOMeHa, ypaBHEHHUs peaKlHii, TMOATBEPKAAIINX CYIIECTBOBAaHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TPOTEKAHUSI XWMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (opMysie COCIMHCHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOMN peaKInu;

coOJTr01aTh TIpaBuJIa MOJIb30BAHMS XUMUYECKON TTOCYI0M B TJa00paTOPHBIM
o00Opy/ZOBaHMEM, a TakkKe TMpaBuia OOpallleHUsT C BEHIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIIMSIMH 110 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIeKUCIIOoro ras3a);

MIPOBOIUTH PEAKITUH, TOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB. PACMO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OpOMHI-, HOIUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHMSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON JEATCILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OOOOIICHWE, CHUCTEMAaTHU3aIIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — JJIi WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM M
MBICIICHHBI ).



TEMATHYECKOE IINTAHUPOBAHUE

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



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

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

Crtpoenue aToMoB. XUMHYECKasl CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Iepronnueckuii 3aKOH U
IIepuonunueckas cucrema

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

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

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

[10 [TIPO'PAMME



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

KoanuecTBo 4yacoB

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

VA-rpynmsl. A3ot, hocdop

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



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

1 UX COCIUHECHUA

OO1m1as xapakTepUCTHKA
XMMHUYECKHUX 3JIEMEHTOB

bubmuoreka [{OK

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

[10 ITIPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos DIeKTPOHHbIE
N Tema ypoka Kontpoabubie | IlpakTuueckue Jlara uHpposkIe
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoTshI padoThI
pecypchl

| [Ipenmer xumuu. Ponb xumuu B | bubmmorexa [IOK
JKU3HHU YejIoBeKa. Teia U BelecTBa https://m.edsoo.ru/ff0d210c

5 ITonsiTe 0 MeTOIaX NO3HAHUS B ) bubmuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuiia

3 paboTHI B TaOOPaTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOpartieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 UYuctele BemecTBa U cMecu. CriocoOsl | bubnuoreka [JOK
pazzaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Ipaxtuyeckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK

8 N PIMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBAPEHHOM COMN)»

6 ATombl 1 MoseKyJbl. CTapToBast | bubnuoreka [IOK
JUArHOCTHUKA https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE HIIEMEHTBI. 3HAKU 1 bubnuorexa [JOK
(CUMBOJIBI) XHMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsie 1 c1OKHBIE BENIECTBA 1 bubmmorexa [OK

p - https://m.edsoo.ru/ff0d2a6c
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nosmoreka L

https://m.edsoo0.1u/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKO0H ITIOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmoreka [{OK

10 X eckas o a. BaientHoc
MMHHECKa QOpMY! HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHoOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XUMHAYECKOTO bubmuorexa [JOK
3JIECMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350¢
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [{OK
Monsipnas macca https://m.edsoo.ru/ff0d5230
14 du3uYecKre U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMHUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciioBus NpOTEKaHUS bubnnorexa [JOK
XUMHUYECKUX PEAKIUU https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4uecTBa, Macchl
17 BEIIIECTBA [0 YPaBHCHUSM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Krnaccudukanus XumMuueckux
18 €aKlMil (CoeqMHEHUs, PA3I0KEHUS bubmmorexa [TOK
pealtt A P : https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHA)
M. B. JIoMOHOCOB — yu€HBbIN-
19 sHuuKiIoneauct. O600IeHNE 1 bubmorexa HOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3alus 3HaHU
20 KonTponbnas padora Nel no teme bubnnorexa [JOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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npoctoe BemecTBo. O30H

dusznueckue U XMuMHUYECKHE CBOMCTBA

22 KHUCJIopoJia (peakuy OKUCICHUS bubmmorexa LIOK
posa (peatl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
CrniocoOslI MoTy4eHHs KHCIOpo/ia B
23 71a00paTOPUH U TPOMBIIICHHOCTH bubnrorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3¢ pexT xumuueckon
24 peaKIiu, IOHATHE O bu6mmorexa [{OK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUYECKUX PEAKIUAX
Tomnuso (HedTh, yroiab U METaH).
25 3arpsizHeHUE BO3/1yXa, CIIOCOObI €ro bubnuotexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
IpeI0TBpALICHUS
[IpaxTuyeckas padora Ne 3 o reme
26 «Ilomydenne u cobupanue bubmorexa LIOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHUE €TO CBONCTBY»
7 Bonopon — anemeHT u mpocTtoe bubnuoreka [IOK
BelecTBo. HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
73 ®uznuecKre 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 ITo € 0 KMCJIOTax U CO
FUTHE O KHCJOTAX 1 COIBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o reme
bu6nuoreka [JOK
31 «ITonyyenue u cobupanue BOAOPO/a,

W3YUYEHHUE €TI0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Mounsipabiit 00BEM ra3oB. 3aKOH

bu6mmoreka [{OK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brrurcnenus 00bEMa, KOJIMUECTBA
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
- https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00BEMY
Boruncnenust 005EMOB ra3oB 1o
34 YPAaBHEHUIO pEaKlMi Ha OCHOBE bubmmorexa [TOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIIIEHUH Ta30B
15 ®uznuecKre 1 XMMHYECKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanui. ITonsitue 00 bubmuoreka [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputeb.
37 HackbliieHHbIE ¥ HEHACHIIIICHHBIE bubmuoreka [JOK
pactBopbl. MaccoBas 10Jisl BELIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
IIpaxkTuyeckas padora Ne 5 o teme
18 «IIpuroroBnenue pacTBOpPOB ¢ bubnnoreka [JOK
onpeAcNIEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padora No2 mo teme bubmuorexa [JOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiIaccuduKaus, bubnmoreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHHMsI: COCTaB, KJIaccuUKaIms, bu6nmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losnyueHre u XuMu4eckue cBOWCTBa bubnumorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOéBII) oI q)eHI/I;I XI/IMI/I‘-IZ(IZ)KI/IC bubmmorexa [TOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
47 SKCHEPUMEHTANIbHBIX 33/]a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI»
I'eneTnueckas cBSI3b MEKIY
bu6mmorexa [IOK
48 KJIACCaMH HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9as50
COETMHEHUI
49 O06001eHre U CUCTEMATU3AIIHS bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KontponsHas padora Ne3 mo reme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmmorexa [TOK
“n P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOMBITKU KIAaCCU(PUKAIIUU
51 XUMUYECKUX 31eMeHTOB. [loHsTHEe 0 bubmmorexa [TOK
) https://m.edsoo0.ru/00ad9ffa
IpYIIax CXOJHBIX AIEMEHTOB
[Tepronuueckuii 3aKOH U
bu6mmorexa [IOK
52 [Tepuonnueckas cucrema

XHUMHYECKHX d1eMeHTOB /JI. 1.

https://m.edsoo.ru/00ada52c
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Menneneena

53 [Iepuonsl, rpynnsl, MOATPYIIIBI bubmmorexa [JOK
https://m.edsoo.ru/00adas52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000I04eK
55 aToOMOB 3J1eMeHTOB [leproauueckoit bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cuctemsl /[. 1. MeHnaeneeBa
XapakTeprucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 IOJI0KEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U IPAKTUKU. J1. bubnuorexa [JOK
N. MenpaeneeB — yu€Hblid, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUH
Pesepubliil ypok. O60011eHIE 1
58 CI/ICTI;)MaTI/IS:IIII/ISI 3H£;1H1/11‘/I'III / bubmmorexa [IOK
. https://m.edsoo.ru/00adb33c¢
Bcepoccuiickast mpoBepouHas paboTa
KonTponbHas padora Ne4 mo teme
59 «Ctpoenue aroma. XUMHUYECKas bubnuorexa [IOK
cBs13b» / Beepoccutickas https://m.edsoo.ru/00adb486
MpoBepoyHas paborta
60 DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnnorexa [JOK
XUMHUYECKHUX JJIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuueckas cBsi3b bubmmorexa [TOK
https://m.edsoo.ru/00adac34
62 KoBanentHas nosnsipHasi XuMuieckas bubnnoreka [JOK
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CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentnas nenomnsipHas ) bubnnorexa [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 1
Crenenp okucneHHA https://m.edsoo.ru/00adae28
65 OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE 1 bubmuorexa [JOK
peaKkuuu https://m.edsoo.ru/00adb076
66 OKucnuTeny U BOCCTAHOBUTEIHU 1 bubmorexa HOK
https://m.eds00.1ru/00adb076
. O6001eHne u cucTeMaTu3aus
. bubnuorexa [JOK
67 3HaHuM no Teme «CTpoeHue aroma. |
https://m.edsoo.ru/00ad9cb?2
XuUMUYEeCcKasi CBSI3b»
68 . O6001IeHNE ¥ CUCTEMaTH3aIHs | bubmuoreka [JOK
3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KJIACC

KoaunuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne aTa ndpoBbie
Tema ypoka Kontpoasubie | IlpakTuyeckue A up
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcbl
[Iepnoanueckuii 3aK0H.
| [lepuoauueckast cucrema | bubnuoreka [IOK
XUMHYECKHX 3eMeHToB Jl. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B
) M3MECHEHHH CBOICTB | bu6mmoreka [JOK
XUMHUYECKHUX DJIESMEHTOB https://m.edsoo.ru/00adb6b6
NIEPBBIX TPEX MEPUOJIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bu6mmoreka [JOK
yp https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKUX BEILIECTB
Bunpl xumMndeckou cBsI3U U
4 TUIBI KPUCTAJUIMYSCKUX 1 bubmorexa HOK
. P https://m.edsoo.ru/00adbac6
petmeToK
Kontponbnas padota Nel mo
teme «IloBTOpeHue u
5 yrayOneHue 3HaHun 1 1
OCHOBHBIX pa3/esioB Kypca 8
KJlaccay
Knaccudukanmss XuMuaecKkux
6 €aKIMi IO pa3InYHBIM 1 bubmmorexa LOK
P p https://m.edsoo.ru/00adbcb0
MpU3HaKam
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[TonsTHE O CKOpOCTH
XUMHYECKON PEaKIuu.

bubmuoreka [JOK

! IlonsATHE O TOMOTCHHBIX U https://m.edsoo.ru/00adbe9a
reTEePOTCHHBIX PEaKIUIX
IlonsTHEe 0 XUMHUYECKOM
paBHOBecuH. DaKTOpHI,

2 BIIMSIOIINE HA CKOPOCTh bu6mmoreka [JOK
XUMHYECKON peaKkiuu 1 https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHUS

9 OKHCIUTETBHO- bubmoreka [JOK
BOCCTAaHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus dIEKTPOIIUTUUECKON

10 nucconnanui. CHIbHBIE U bubmmorera [JOK

https://m.edsoo.ru/00adcd68
ci1a0ble ANEKTPOJIUTHI

11 HoHHbIe ypaBHEHMS peakuui bubmmorexa LHOK

https://m.edsoo.ru/00add448
XHMHYECKHE CBOMCTBA KUCJIOT
U OCHOBAaHUM B CBETE
12 MPEICTABICHUIN 00 bubmorexa [IOK

. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIACCOIMAIIAN
XUMHYECKHE CBOICTBA COIek

13 B CBETE NpPE/CTaBICHUN 00 bubnuorexa LIOK
3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
JIACCOIMAITAN

14 [TonsiTue o runponuse conen bubmmorexa [IOK

https://m.edsoo.ru/00add9d4

15 O06o0mmeHue u bubmuoreka [JOK
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cUCTeMaTHU3alusd 3HaHUU

https://m.edsoo.ru/00addd12

[IpakTuueckas padora Ne 1.

bu6mmoreka [IOK

16 «Pemenme https://m.edsoo.ru/00addbfa
SKCTIEPUMEHTAIIBHBIX 3a]1aW)»
Kontponbras padota Ne2 mo

17 TeMe «DJIEKTPOIUTHYECKAS bubnuorexa IIOK
nucconuanusg. XuMHUIeCKUe https://m.edsoo.ru/00addecO
peaKkIu B paCTBOPAX»
OO6m1as xapakTepucTuKa

18 rajoreHoB. XMMHUYECKHE Bubmmorexa [JOK

. https://m.edsoo.ru/00addfe2

CBOMCTBa Ha IpUMEpPE XJIopa
XnopoBogopoa. ComnsiHas

19 KHUCJIOTa, XUMUYECKHUE bubnuoreka [JOK
CBOICTBA, MOJTYYCHHE, https://m.edsoo.ru/00ade104
NpUMEHEHUE
[IpakTrueckas padota Ne 2 o

20 teme «Ilomydenue conssHon bubmmoreka [JOK
KHUCIIOTBI, NU3yYECHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust mo ypaBHeHHUSIM

21 XUMHUYECKUX PEaKLUi, eciiu Bubmuoreka [JOK
OJZIVH U3 PEareHTOB JIaH B https://m.edsoo.ru/00ade488
n30bITKE

” OO01mas xapakTepucTHKa bu6mmoreka [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnoTponHbie MO,I[I/I(bI/IKaLII/II/.I. Bu6morexa LIOK

23 cepsl. HaxoxaeHue cepsl u e€

COEIMHEHUI B IPUPOJIE.

https://m.edsoo.ru/00ade64a
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XHWMHYECKUE CBOMCTBA CEPBI

CepoBomopoi, CTpoeHHeE,

bu6mmoreka [IOK
24 (u3nUecKre U XUMUYIECKUE httos://m.edsoo r1/00ade802
. https://m.edso0.ru/00ade802
CBOMCTBA
Oxcunpl cepol. CepHas
75 KUCIIOTa, GU3NYECKUE U bubnuorexa IIOK
XHUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEaKIuu,
JIeKaIIre B OCHOBE
MPOMBIIIIEHHOTO criocoba Eus 10K
. noIMoTeKa
26 MOJIyYEHUSI CEPHOW KUCIIOTHI. httes://m.edsoo.ru/00adec8a
ps://m. .
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKAaroIle Cpeabl
COCIMHEHHSIMU CEPBI
7 Beruucnenue maccoBoil 10U bubnuorexa [JOK
BBIX0/1a IPOAYKTA peaKLInu https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTuka
37eMeHTOB VA-rpynnsl. A30T, BuG 110K
nOIMOoTEKA
28 PactipOCTPAHCHHC B HPHPOAE, https://m.edsoo.ru/00adeeab
ps://m. .
(u3znuecKrue U XUMUYECKUE
CBOICTBA
AmMMmuak, ero pusndeckue u Eu 110K
nOIMOoTEKA
29 XHMHYECKUE CBOMCTBA
’ https://m.edsoo.ru/00adf004
MOJIyYeHHUe U PUMEHEHHE
[IpakTuueckas pad6ora Ne 3 o 56 110K
noIMoTEKA
30 teMe «llonyyenne ammuaka,

HU3yYECHUE €r0 CBOMCTBY

https://m.edsoo.ru/00adf180
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A3oTHasg KnucioTa, eé

31 (bu3mIecKre 1 XUMUYECKHE bubmmorera [JOK
= https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonp3oBanue HUTPATOB U
COJIEW aMMOHHS B KA4ECTBE

1 MUHEPAJIBHBIX YI00OpEHHIA. bubnuorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYKaromieu cpenbl
COCTMHEHUSIMH a30Ta
dochop. Oxeun dpocdopa (V)

13 u ¢pocdopHas KuciIoTa, bubnuorexa LIOK
(bU3MYecKre 1 XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4eHUE
Hcnons3oBanue gochaToB B

34 KauecTBE MUHEPAJIbHBIX bubnuorexa [IOK
yaoOpeHuit. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu
Yraepon, pacnpocTpaHeHHE B

35 HpI/IpEIIG, g)mnlr){ecgp)le u bubmmorexa [JOK

. https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxkcupsl yraepoaa, ux
¢busnyeckue 1 XUMHYECKHUE
36 CBOICTBa. DKOJIOTHYECKUE Bubmmorexa LHOK
https://m.edsoo.ru/00adfebe
IPOOJIEMBI, CBSI3aHHBIC C
okcuaom yriepoxa (IV)
N bubmuoreka [JOK
37 YTOTEHAA KHCIIOTA 1 €€ COMh https://m.edso0o.ru/00ae006¢c
18 [IpaxTuyeckas padora Ne 4 o bubnuorexa LIOK

teme "llonyuenue

https://m.edsoo.ru/00ae027¢
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YTJIEKUCIIOro rasa.
KauecTBeHHas peakuus Ha
KapOoHaT-uoH"

[TepBoHauanbpHBIE TOHATHS 00

bu6mmorexa [JOK

39 OpPraHNYECKUX BEIECTBAX KaK
p https://m.edsoo.ru/00ae054e
0 COSIMHEHUAX yTaepoa
40 K . bub6mmoreka [JOK
€MHUH U €r0 COeTUHEHUS
p https://m.edsoo.ru/00ae080a
[IpaxkTuyeckast padota Ne 5.
Pemmenue
41 bub6munorexa LIOK
SKCIIEPUMEHTAIBHBIX 33124 I10
p N https://m.edsoo.ru/00ae0bf2
TeMe «Baxuenmme
HEMETAJUILI U UX COSTUHEHUI
Kourponsnaas padora Ne3 1o
4 p B Up bu6mmoreka [JOK
TeMe «BaxHeinme
https://m.edsoo.ru/00ae0e18
HEMETAJUIBl M UX COEINHEHU)
OO01mas xapakTepucTHKa
XUMHYECKHUX DIIEMEHTOB —
MeTaIoB. Metaiuindeckas
43 bu6mmoreka [JOK
CBSI3b U METaINYecKas
i https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas PeméTKa.
dusnueckue cBOMUCTBA
METAJIOB
XHUMHUYECKHE CBOUCTBA
44 METaJIIOB. bub6mmnorexka LIOK
DNEeKTPOXUMHUICCKUN PSITT https://m.edsoo.ru/00ael1156
HanpsHKEHUA METaJIOB
45 OO6mmue criocoOb! MOTy4YeHUS bu6mmoreka [JOK

meTatoB. CruiaBbl.

https://m.edsoo.ru/00ael 156
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Brruncnenus no ypaBHeHHIM
XMMHMYECKHUX PEaKIUH, €CIIN
OJIMH U3 PEAreHTOB CONCPKUT
IIPUMECHU

[TonsiTHe 0 KOppO3UN

bubmunoreka LIOK

46 METAIOB https://m.edsoo.ru/00ac1278
bubmuoreka [JOK
47 [enormsie MeTanIEL httns://m.edsocl)_.lru/Oan14b2
43 OKcubl U THIPOKCUIBI bu6mmoreka [JOK
HATpUs U Kanus https://m.edsoo.ru/00ae14b2
49 IllenoyHO3eMEIbHBIC METAJLIbI bubnuorexa [JOK
— KaJIbIIUA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiimme coeuHEHNS bu6mmorexa [JOK
KalabLus https://m.edsoo.ru/00ael5e8
51 O60061eHue u )
cHCTeMaTH3aIvs 3HAaHUHN
5 JKécTKoCTh BOJIBI M CTIOCOOBI bu6mmoreka [JOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas pa6ora Ne 6 o
53 TeMe "JKECTKOCTH BOJBI U bubmmorexa IIOK
. " https://m.edsoo.ru/00aclae8
METO/IbI €€ yCTpaHEHUsI
54 NS bub6mmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AwmdoTepHbIe CBOICTBa Bubmuoreka [IOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso httns://m.edsocl)_.lru/Oan1d86
57 Okcuibl, TUIPOKCUIBI U COJIH bubnmoreka [JOK
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xenesa (II) u xenesza (11I)

https://m.edsoo.ru/00ae35e6

O0600611IEHE U

58 .
cUCTeMaTu3alus 3HaHU I
[TpakTrueckas pabota Ne 7.
Pemenue
59 SKCHEPUMEHTAJIbHBIX 3aa4 110 Bubamorexa [IOK
p . https://m.edsoo.ru/00ae3de8
TeMe «BaxkHeline MeTamisl U
UX COEIMHEHUSD)
Beruucnenus no ypaBHEHUAM
XUMHUYECKUX PEAKIUHI, €CIIH
OJIMH U3 PEAreHTOB JaH B
60 I/I36LITI(CI;/IHI/I COLEPIKUT bubmmorexa TIOK
p https://m.edsoo.ru/00ael750
npuMecu. Beraucienus
MacCOBOM JI0JIM BBIXOJA
MPOAYKTA PEaKINu
61 Ob6o061eHue u
cUCTEeMaTu3alus 3HaHU I
Kontponbnas padota Ne4 o
62 TeMme «BaxkHeilmue MeTamibl 1
UX COCTUHEHUSD)
BemectBa u matepuaisl B
63 MOBCEIHEBHOMN KU3HU bubmorexa [IOK
https://m.edsoo.ru/00ae3£50
YeJl0BeKa
64 XHUMHUYECKOE 3arpsi3HEHUE bu6mmoreka [JOK
OKpYKaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuorexa [JOK
9KOJIOTHYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBubIil ypok. O600mieHne bubnuorexa [JOK
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U cUcTEMaTU3alus 3HAHUI

https://m.edsoo.ru/00ae0d0a

67 PesepBHeIit ypok. O6001IeHHE 1 bu6mmoreka [JOK
U cUCTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHslit ypok. O600meHme | bubnuotexa [JOK
A CUCTEMAaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPO'PAMME



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




INMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATbl 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

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

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XWMHUYECKHX TIOHATHH: aToM,
MOJIeKyJla, XUMHUYECKUI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOAHASI U HEOJHOPOJHAsA), BaJIEHTHOCTb,
OTHOCHUTENbHAs aTOMHAasi M MOJIEKYJSIpHAasT Macca, KOJHUYECTBO
BELIECTBA, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJISIPHBIN 00bEM, XUMHUUECKasl peakiius,
KIacCU(pUKALMS  peakluid: peaklud COCJAMHCHUS, PEaKIuu
pa3ioKeHUs, pPeaKIHH 3aMelIeHHs, peakluuh OOMEeHa, HK30- U
IHIOTEPMHUUYECKUE PEAKIINH, TEIUIOBON 3(D(eKT peakuuu, pacTBop,

MacCoBas A40JIs1 BEIICCTBA (HpOHeHTHaﬂ KOHHeHTpaLII/IH) B paCTBOPC

1.2

HWIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYCCKHX MOHATUH U

MPUMCHATH 3TU IOHATUA IPHU OMMCAHNU BEIICCTB U UX HpeBpameHHﬁ

1.3

UCTOJIb30BAaTh XMMHUYECKYIO CUMBOJIUKY JUIS COCTaBICHHS (OpMYII

BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUI

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpAaHCHHA MaCChbl BCHICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI'0 YYCHUS, 3aKOHa

ABorazapo

1.5

ONnpeaciiTb  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 61/1Hapme

COCAMHCHHUAX

1.6

KJIacCU(UIIUPOBATh XUMHUYECKHE peakiuu (M0 YUCIy M COCTaBy

YYaCTBYIOIINX B PEaKIUH BEUIECTB, IO TEIIIOBOMY dPPEKTY)

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 €CTECTBEHHOHAYYHbIE METO/Ibl I03HAHMSI — HAaOII0IeHuE,
U3MEpPEHUe, MOJEIUPOBAHUE, OKCIEPUMEHT  (peajbHBld U

MBICJICHHBIN )

[To Teme: «BaxkHeilme npeACcTaBUTENIN HEOPTaHUYECKUX BEIIECTBY»

2.1

pacKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKHUX TMOHSTHM: OKCHJ,

KHUCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OMPECACIIATE IMPUHAMJICIKHOCTDb BCHICCTB K OHpCIIeJ'IéHHOMy KJ1acCy

COEIMHEHMI 10 popMysiaM

23

KJIaCCU(PUITUPOBATh HEOPTAHUYECKHUE BEIIECTBA

24

XapakTepu30BaTh (OMHCHIBATh) OOIIME XHMHUYECKHE CBOHCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, MTOATBEPKIasd ONUCAHUE IIPUMEPaAMU
MOJIEKYJISIPHBIX ~ YPAaBHEHUMM  COOTBETCTBYIOUIUX  XMMHYECKUX

peakuui

2.5

IIPOrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0 COCTaBa, BO3MOKHOCTU IPOTCKAHUA XUMHYCCKUX

MIPEeBPALICHUH B Pa3JIMYHBIX YCIOBUSIX

2.6

ClIeZIoBaTh IIPaBUJaM IIOJb30BAHUS XUMMUYECKOW MOCYIOH H
nabopaTOpHBIM 00OPYJOBAHUEM, a TAK)Ke MpaBHJIaM OOpallleHUs C
BEIIECTBAMU B COOTBETCTBMM C HHCTPYKLHUSAMHU IO BBITOJHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJIYYECHUIO U COOMPAHHIO
razo00pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPO/a), MPUTOTOBICHUIO
pacTBOpPOB C OIpPEACIEHHON MacCOBOM JOJIed PpacTBOPEHHOTO
BELIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI
II0 PACIIO3HABAHUIO PACTBOPOB MIENOYEN M KHCIOT C IOMOIIbIO

MHAUKATOPOB (JakMyc, (heHondTaaent, METUIOPAHK U IPYTHE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peakIuu

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

Xumuueckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBHUTCILHBIC peakuum»

3.1

PACKpBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX TOHSTHH: AApPO aToMa,

BHCKTpOHHBIﬁ cJIou aToMa, aTOMHaid 0p6I/ITaJ'IB, paauyc artroma,




XUMHYCCKasa CBA3b, IOJIApHAsd W HCIOJApHAs KOBAJCHTHAsA CBA3b,
QJICKTPOOTPUIATCIIbBHOCThb, HWOHHAA CBsA3b, HOH, KAaTUOH, A4HUOH,

CTCIICHb OKHCJICHHUA

3.2

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

3.3

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto Gopmy Ileprogmueckoii
CHCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3ivyaTh MOHATHUSA «IJIaBHas
noarpynmna (Arpynma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJiple» B «OOJIbIIHEY 18(51025(02183)1

3.4

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

Ilepuonnueckoii cucreme

3.5

COOTHOCUTh O0O3HAUEHHUS, KOTOpblE UMEIOTCA B  TabmuUIEe
«Ilepuognyeckass  cucteMa  XuMH4Yeckux  anemeHTtoB ..
MeHnpeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sjipa, OOIIee YHUCIIO

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

3.6

ONMpPEACIATEL  CTCIICHB  OKHUCJIICHHUA  DJICMCHTOB B 6I/IHapHLIX

COCTUHEHUIX

3.7

ONpEAEATh BHUJ XUMHUYECKON CBS3U (KOBAJIEHTHAs U HMOHHas) B

HCOPraHUYCCKUX COCANHCHUAX

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

IIo Teme: ((BGH_ICCTBO U XUMHYCCKas pCaKus»

1.1

PacCKpBbIBaTh CMBICII OCHOBHBIX XHMMHMUYECKUX IIOHSATUN: DPACTBOP,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DJICKTPOJUTHICCKAS JIHCCOIHAITHS,
peaKkiuyu MOHHOTO OOMEHa, KaTaliu3aTop, XUMUIECKOe PaBHOBECHE,
oOpaTuMbIe u HEOoOpaTUMbIe peakIuu,
OKHCJIINTCIbHOBOCCTAHOBUTCIBHBIC pcakuunu, OKHUCJIHUTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, aJUIOTPOITHS,

aM(pOTepHOCTh, XHMHYECKas CBS3b (KOBAJICHTHAs, WOHHA,




MeTaJlJIn4ecKasi), KpHUCTaJUIMyecKasi peni€rka, CIUIaBbl, CKOPOCTh

XUMHYECKOU pcaknuuu

1.2

HIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XHUMHUYCCKHUX MOHSITUH M

IMPUMCHATDH OTU ITOHATUA IPHU OITMCAHNU BEUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

COCTABJISITh YPaBHEHHUS AHJICKTPOJUTUUECKON HUCCOIMALMUA KUCIOT,
miesnioueld U CoJiel, MOJIHbIE M COKpalléHHbIE ypaBHEHHUs peakuuit

HOHHOI'0 00OMeHa

1.4

PaACKpPBIBATH CYIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX peakiui

1.5

MIPOBOAUTDH PAcUEThI 110 YPaBHEHUIO XUMUYECKOM peakuu

ITo Temam: «Hemetamiel m MX coeamHeHHsI» M «MeTamiabl U UX

COCOAUHCHU A

2.1

XapakTepu3oBaTh  (omMchiBaTh) oOmMEe U creuuduyeckue
XMMHUYECKHE CBOMCTBA MPOCTHIX M CJIOXHBIX BEIIECTB, MOATBEPKIas
OMMCAaHUE TPHMEPAaMH MOJICKYJISPHBIX M WOHHBIX YPaBHEHHH

COOTBCTCTBYIOIINX XUMHWYCCKUX pCaKIII/Iﬁ

2.2

COCTAaBJIATH YPABHCHUA peaKum”I, MNOATBCPXKAAOIMUX CYHICCTBOBAHUEC

TeHETUYECKOM CBA3H MCIKAY BCIICCTBAMU PA3JIMYHBIX KJIAaCCOB

23

IIPOrHO3UpPOBATH CBOIMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH ITPOTCKAHUSA XUMHUUYCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBHUAX

2.4

CIIeIOBATh MPABWJIAM IIOJIb30BAaHMS XMMHYECKOW IOCYIOH U
nabopaTOpHBIM 00OPYJOBAHUEM, a TAaK)Ke MpaBUJIaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH II0 BBIIIOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MO MOJIYYECHUIO U COOMPaHHIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOro ra3a)

2.5

MMpOBOAWUTL pPE€aKOWM, IOATBCPKAAIONINC KA4eCTBEHHLI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIOPHU-,
Opomun, womuna, KkapOoHat, Qocdar, cumukar, cynabdar,
TUIPOKCUIUOHBI, KATHOHBI aMMOHHUS, HOHBI U3YYEHHBIX METAJlIOB,

IIPUCYTCTBYIOLIME B BOJAHBIX paCTBOpPaX HEOPTAHUYECKUX BEIIECTB

[To Teme: «XuMHs 1 OKpY>KaroIasi Cpeaa

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XumMuuyeckux mnoHsatuil: [IJIK

BCHICCTBA; KOPPO3UsI MCTAJLJIOB




3.2

MPUMEHATh OCHOBHBIC OTEPAIMH MBICIUTEIBHOU ICATETHHOCTH —
aHallM3 W CHHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTEeMAaTH3AIHIO,
BBISIBIICHHE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JUISI HM3Yy4YCHUS
CBOMCTB BEILECTB U XUMHUYECKHX PEaKLUUW; €CTEeCTBEHHOHAYUYHBIE
METOAbl TO3HAHUA — HAOIOJIEHHWe, W3MEpPEHHEe, MOJEIUPOBAHUE,

AKCIIEPUMEHT (peaabHbIN U MBICICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HCpBOHa‘laHBHLIe XUMHUYCCKUC ITOHATHA

1.1

[Ipenmer xumun. Ponb XUMHUM B KU3HU YelOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3HMUYECKHE CBOMCTBA BEUIECTB. ATrpEeraTHOE COCTOSTHHUE

BCIICCTB

1.2

ITousrue o MCTOJaX IMO3HAaHUA B XUMHH. YucTele BCIICCTBA U CMCCH. Crioco0bI

pas3zaeneHus cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue »diaeMeHTbl. CHMBOJBI XHUMHYECKHX

3JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'IHpHOG YUCHHUC

1.4

Xumuuaeckast popmyia. BateHTHOCT aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA coCTaBa BCIIICCTB. OTtHOcHUTEILHAS aTOMHas Mmacca.
OtHocuTenbHas MOJIEKYJsIpHas Macca. MaccoBas J0JII  XMMHYECKOTO

9JICMCHTA B COCAMHCHNHA

1.5

KonnuectBo Bemectsa. Moinb. MossipHast macca. B3auMocBsi3b KOJIU4ECTBA,
Macchl U YHMCIIAa CTPYKTYpHBIX €AMHHUII BeulecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHUX COCIMHECHUM

1.6

Ou3nyecKkue U XUMUYECKHE ABICHUS. XUMHUECKas peakius U e€ MpU3HAKU.
3aKOH  COXpaHEHMs]  MacChl  BeUIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccudukanus  XuMHUeCKUX  peakuuid  (COSAMHEHHUA,  Pa3JI0KEHUS,

3aMelleHus, ooMeHa)

1.7

XWMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYAOH, C
npaBuiiaMu paboThI B 1ab0paTopuu ¥ mpuéMaMu oopamieHus ¢ 1ab0paTopHbIM
o0opysOoBaHWEM, W3YYCHHE W OINUCaHuEe (U3MUECKUX CBOHCTB 00pa3IoB
HEOpPraHMYECKUX BelIecTB, HaOmIoAeHHe (u3nveckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYINKE, KUTICHUE W KOHJICHCAIIUS BOJIbI) U
XUMHYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICCTBHE Meja C KHCIOTOM) SIBJICHHM, HAOJIOJCHHE M OIHMCAHHE
NPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakiuil (pas3lokeHue caxapa,
B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIOM Oapus, pasloKeHUe

ruapokcuaa meau(1l) mpu HarpeBanuu, B3auMoAeMCTBHE Kelle3a ¢ PACTBOPOM




commu meau(Il), m3ydenne cnoco0oB pazaeneHust cMecei (C TOMOIIBI0 MarHUTA,
bunpTpoBaHue, BhIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), mpoBeneHue
OYUCTKH TIOBAPEHHON CONIM, HAONIOJCHWE W ONHCAaHHE pPEe3yJIbTaTOB
MPOBEJICHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHUE

MoJieIe MOJIEKYJI (IIapOCTEPIKHEBBIX)

Baxueiime npectaBUuTeNIn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech rasoB. CoctaB Bo3myxa. Kucimopox — aseMeHT U mpocrtoe
BemecTBo. HaxoxeHune kuciopoaa B mpupoje, pu3ndeckne U XUMUYECKUe
cBoiicTBa (peakuuu ropenus). Oxkcunel. Ilpumenenue kucnopona. Crnoco0Obl
HOJy4eHHs KUCIIOpOoJa B JIaOOpaTOpPUH M HPOMBIIUICHHOCTH. KpyroBopor

KUcIopoaa B mpupoe. O30H — aJuToTpoIHast MOAU(HUKALIS KUCIOPOoIa

2.2

TennoBoil 3¢ ekt XUMUYECKOH peakiuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMHUYECKHE peakunu. TOIMBO: yroib U METaH. 3arps3HEHHE

BO3/1yXa, YCWJIEHUE MapHUKOBOTrO 3 peKTa, pa3pylieHrne 030HOBOTO CIIOS
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Bonopon — snemeHT 1 nipocToe BelecTBo. Haxoxnenue Boaopoaa B IPUPOJIE,
¢usnueckre M XUMHYECKHE CBOMCTBA, TNPHUMEHEHHE, CIOCOObI MOIyYeHHS.

Kucnors! 1 conu

24

MonsipHblii 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSAM

2.5

®duznyeckue CBOWCTBA BOABL. Boma Kak pacTBopurtenb. PacTBopsl.
Hacpiiiennpie 1 HEHACBIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BELIECTB B BOJE.
MaccoBasg 107151 BelIecTBa B pacTBOpE. XHUMHYECKHE CBOWCTBA BOJIbI.
OcHoBanus. Posib pacTBOpoB B MpuUpoJie U B KU3HU 4enoBeka. KpyroBopot
BOJIbI B TMpUpOJAE. 3arps3HEHHUE MNpUPOAHBIX BoA. OXpaHa W OYUCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coenuHenwit. Oxcuapl. Kiaccudukanus
OKCHJIOB: cojieoOpa3yomue (OCHOBHBIC, KHUCIOTHbIE, aM(oTepHble) u
HeconeoOpasyrone. Homenknatypa oxcumoB. Ousznyeckne U XUMHUYECKHUE

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

2.7

OcHoBanus. Krnaccudukanus ocHOBaHWH: MmIETOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMeHknarypa ocHoBaHuii. ®usndyeckue 1 XUMHUYECKUE CBOMCTBA

ocHoBaHui. [lomyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndeckue u
XUMHYECKHE CBOMCTBa KuCIOT. Psn aktuBHOcTH MetaiuioB H.H. bekerosa.

[Tonyuenne kucior

2.9

Comu. Homenknatypa coseil. @u3nuecknue U XUMHUYECKHE CBOWCTBA COJICH.




[TonyueHnue coneit

2.10

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

2.11

XWMHWYECKUN DKCIEPUMEHT: KAauyeCTBEHHOE OINPEIEICHUE COIEPKAHUS
KHUCJIOpOJia B BO3MyXe, MOJydeHUe, coOupaHue, paclio3HaBaHUE U H3yueHUe
CBOWCTB KHCIIOPO/1a, HAOIIOJICHNE B3aUMO/ICHCTBHUS BEIIECTB C KHCIOPOIOM H
YCIIOBUSI BOSHUKHOBEHHS U MPEKpAIleHUs] TOpeHus (1moxapa), 03HaKOMIJICHHE
¢ oOpa3llaMu OKCHJOB M ONHCAaHUE HMX CBOWCTB, TMOJYyYEHHE, COOMpaHue,
pacro3HaBaHHE M W3Y4YEHHE CBOWCTB BOJOpPOJAA (TOpEHHUE), B3aUMOJEHCTBHE
BOJZIOpO/A c OKCHJIOM meau(1l) (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEpHAaIOB), HAOMIOIEHUE O0pa3loB BEUIECTB KOJUYECTBOM | MOJIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAacTBOPEHHsS BEIIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMpEAeNEHHOM MacCOBOU
JIOJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HatpueM W KaiblieM) (BO3MOXXHO MCIOJIb30BaHUE BHUACOMATEPUATIOB),
OIpE/ICNICHUE PACTBOPOB KHUCJIOT M IIENOYEN € NOMOUIbIO HHAWKATOPOB,
UCClIeJOBaHHEe OOpPa3I[0OB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJroIeHue M3MEHEHUS OKPACKM WHIMKAaTOPOB B PAacTBOPax KHUCIOT H
niesiovei, n3ydeHue B3aumojerctBus okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTHI, KHCIOT C MeTaJIaMH, PEaKIui HEeUTpalIu3aluu, MOTyuYeHUE
HEPACTBOPUMBIX OCHOBaHUM, BBITECHEHHE OJIHOTO MeTajla JApPYyTuM H3
pacTBOpa COJM, PEIIEHUE 3KCIEPUMEHTANIBHBIX 3aJa4 10 TeMe «Bakneliue

KJIaCChl HCOPraHNYCCKUX COCHHHGHHﬁ))

Ilepuoanueckuii 3akoH u [leprnoanueckasi cuCTeEMa XUMUYECKHX JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC pCaKIINN

3.1

[lepBble TOMBITKKA KIACCH(PHUKANNK XUMHUYECKHX JIIEMEHTOB. lloHsATHE O
IpyNIax CXOAHBIX 3JEMEHTOB (ILEIOYHBIE U IIETOYHO3EMENbHbIE METaJlIbl,
raJIOT€Hbl, UHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT am¢oTepHbIe

OKCHUIBI U TUAPOKCHUIBL

3.2

ITepronuueckuii 3akoH. llepumoamyeckas cucremMa XMMHUYECKHUX 3JIEMEHTOB
JA.N. MengeneeBa. KopoTkomepuonnass © UIMHHONIEPUOAHAS  (OPMBI
Ilepuoguueckoir cucteMbl xuMmuyeckux osnaemeHtoB J[.U. Menneneesa.
[Iepuonst u rpymnmbl. @U3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB

rnepruoaa 1M rpyuribl 3JICMCHTA
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Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue




JMEKTPOHHBIX 000J04YeK aToOMOB TepBbIX 20 XMMHMYECKHUX 3JIEMEHTOB
[Iepuonnueckon cucremsl [I.M. Menneneesa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA 1O ero noioxxeHuto B [lepuoanyeckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUSI paJuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX WU HEMETAJUIMYECKUX CBOMICTB IO TpyNIaM M IEepUoaam.
3nauenue llepuoanueckoro 3akoHa u [leproguueckoil CUCTEMBI XUMHUUECKHUX
3JIEMEHTOB U1 Pa3BUTHUs Hayku U npaktuku. /.M. MenaeneeB — yuyéHbli U

IPaKIaHUH

3.5

Xumuueckass cBsa3b. KoBajeHTHast (MOJsipHass W HEMOJSPHAsi) CBS3b.

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

3.6

Crenenb okuciienus. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl

OKHCJIEHHS M BOcCTaHOBJIeHHUA. OKHUCIIUTENN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUN OSKCIIEPUMEHT: HW3Y4YeHHE OOpa3IlOB BEHIECTB METAUIOB U
HEMETAJVIOB, B3aUMOJICHCTBUE THUJIPOKCHIA IIMHKA C PACTBOPaAMU KHUCIOT H
LIEJI0YEH, IPOBEAEHUE OIBITOB, WITIOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKkluil (ropeHue, peakliuu pas3ioKeHHsl, COeTMHEHNUS)

9 KUIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKaHUSA

BCH_[CCTBO U XUMHUYCCKaAA pCaKIus. HOBTOpCHI/IC

1.1

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

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CtpoeHHe BeIIECTBA: BBl XUMHUYECKON CBS3U. THIMBI KPUCTATTMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON
peméTkn W BUJA XUMUYECKOW cBs3u. Kiaccudukamuss U HOMEHKJIATypa
HEOPraHMYECKUX BeUIeCTB (MEXIyHApOJIHAas W TpUBHUAJbHas). XUMHUECKUE
CBOICTBa BEIIECTB, OTHOCSUIUXCS K PA3JIMYHBbIM KJIacCaM HEOPraHWYECKUX

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

1.3

Knaccugukaius XMMHYeCKUX peakUid M0 pa3IMuHbIM NPU3HAKaM (110 YUCITY

M COCTaBy yYacCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3P (eKTy, 1o




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

TEPMOXUMHYCCKUC YPAaBHCHHA. IlonsTue o CKOpPOCTH XHUMHYISCKOM peaKkuuu

1.4

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHUX peakuusx. [lonstue o
TOMOI€HHbIX M TE€TePOreHHBIX peakuusax. I[loHsATHE O XMMHYECKOM
paBHOBecuH. (DaKTOpPbHI, BIMSAIONIME HAa CKOPOCTb XMUMHUYECKOM peakuuu U

IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHA

1.5

OKHUCIINTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUH,  JIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBleHUE ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJIB30BaHUEM METO/a

AJIEKTPOHHOTO OaslaHca

1.6

Teopust HNEKTPOTUTUYECKON TUCCOLUALIUN. DIEKTPOIUTHI U HEIIEKTPOIHUTHI.
KatnoHnsl, aHMOHBI. MeXaHU3M AMCCOLMALMY BEIIECTB C PAa3IMYHBIMU BUAAMU
XxuMH4IecKol cBs3u. CreneHs quccoruanui. CUabHbIE U Ca0bIe AIEKTPOIIUTHI.
Peakiun monHoro oomMeHa. Y cloBUs MPOTEKaHUS PEAKIIMA MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHUCIIOT,
OCHOBaHWUW U COJEH B CBETE TMPEIACTABICHUNH 00 AICKTPOIUTHUECKON

nucconmanuu. KauecrBeHHbie peakiiuu Ha HOHBL. [ToHsITHE O THApPONIM3E Coneit

1.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMHM KPHUCTAITIMYECKUX
PEIIETOK HEOPTaHWYECKUX BEIECTB — METAIJIOB U HeMeTasioB (rpadura u
ayiMa3a), CJIO0XKHBIX BEHIECTB (XJIOpHUIa HATPHs); UCCIEAOBAHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW PEAaKIMH OT BO3ICHCTBUS PA3IUYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  AJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILECTB,  Ipolecca
JUCCOLMAlY  KUCIIOT, Imenodeil M cojeld (BOSMOXKHO HCIOJIBb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJCHUE OMBITOB, WUIIOCTPUPYIOIUX MPU3HAKU
MIPOTEKaHUsl peakuuil MOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIJIEICHUE
raza, oOpa3oBaHHME BOJbI); ONBITOB, WJUIIOCTPUPYIOLUIUX  MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX peaxmmii (ropenwue, peaxnuu
pa3IoKEHUs,, COCIMHEHMs); pACllO3HABAHWE HEOPraHMYECKUX BEIIECTB C
MOMOIIIBI0 KAYECTBEHHBIX PEaKIMil Ha MOHBI; PEHICHUE YKCIICPUMEHTATBHBIX

3aga4

HemeTtannsl 1 ux coeTMHEHUS

2.1

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTHM CTPOEHHS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne W (QHU3MUECKUE CBOICTBa

MMPOCTBIX BCHICCTB — TI'daJIOI'CHOB. XuUMHUYecKre CBOMCTBA Ha MMpuUMEpPE XJiopa




(B3auMoielicTBUE ¢ MeTalllaMi, HEMETaJIIaMH, LIeJI04aMu). XJIOPOBOJOPOI.
ConsiHast KUCIIOTa, XUMHUYECKHE CBOMICTBA, TMOJy4Y€HUE, NPUMEHEHHE.
JeiicTBue XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeka. BaxkHeimme

XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

Obmas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE cTeNeHu oKucieHus. CTpoeHue 1 (pu3nueckrue CBONCTBa
MPOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOIU(PUKALNU
KHCJIOpPOJia M cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
busznyeckue W XuUMHUeckue cBOMCTBA. OKCHUIBI cepbl KaK MpPEICTaBUTENN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTAa, (1)I/I3I/I‘-I€CKI/IC A XUMHUYECKHE CBOMCTBA
(obmue xak mpeacTaBUTeNs Kiacca KUCIOT U cnenuduieckue). XuMHUECKHUe
peaKIyy, Jexalue B OCHOBE IMPOMBIIIJICHHOTO CIIOCO0a MONIy4YeHUsI CepHOU
kucnothl. [Ipumenenue. Conu cepHOW KHCIOTHI, KQUeCTBEHHAsl Peakius Ha
cynbdaT-uoH. Haxoxxaenue cepbl 1 €€ COeIMHEHHI B MPpUpojie. XUMUYECKOE
3arpsi3HEHUE OKPY’KAOIIEH Cpellbl COSAMHEHUSAMU Cepbl (KUCIOTHBIC JTOXKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHUS

23

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymibl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCICHUA. A30T, paclpOCTpPaHEHHE B
npupoze, pusnueckue U XuMuiIeckue cBoiictea. KpyroBopot a3ora B mpupoe.
AmMMHak, ero (QusMueckMe W XUMHUYECKHE CBOICTBa, MOJIyY€HHE U
npumeHeHne. Coiau aMMOHUS, WX (PU3MYECKHEe W XUMHUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHHUA. A30THasi KUCIIOTA,
e€ monyueHue, (QUIMYECKUE U XHUMHYECKHE CBOMCTBa (0o0mme Kak
IpEeJCTaBUTENIA Klacca KUCIIOT U crienuduyeckue). Vicnonap3oBaHne HUTPAToB
U Ccollel aMMOHHUSI B KadecTBE MMHEPAJbHBIX YIOOpeHui. XuMudeckoe
3arpsi3HEHUE OKPYKAIOLIEH Cpelbl COeANHEHUSIMU a30Ta (KMCIOTHBIE JTOKIM,

3arpsi3HEHUE BO3/yXa, OUBBI U BOJOEMOB)
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docdop, amnorponHsie MoguduKau Gochopa, GU3NIECKUe U XUMUIECKHE
cBorictBa. Oxcua dochopa(V) u dochopnas xucimora, dusmdeckue u
XMMUYECKHEe CBOMCTBa, mosryueHue. McmonpzoBanue (ocdaToB B KauecTBe

MUHEPATBHBIX YI00peHH

2.5

OOmas xapakrepucTtuka 3meMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHM OKHCICHHMsA. YTJIepoJ, aJIOTPOIHbIE
MoauUKAIIMKN, PACTIPOCTPAHEHHE B TMpHUPOJE, (DU3NYECKUEe W XUMHUYECKHE

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




nux q)HSI/IquKI/Ie U XUMHUYCCKHUEC CBOﬁCTBa, HeﬁCTBHC Ha XMBBIC OpPraHU3MBbI,
MOJTy4YeHHE U IPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMbl, CBSI3aHHBIEC C OKCHUIOM
yriepona(IV); rumoresa rio0anbHOTO TMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
sbdekr. YrompHas KHCIOTa U €€ colM, WX (PU3UYECKHEe U XUMHUYECKHE
CBOIICTBa, Mody4YeHHe U npuMeHeHue. KauecTBeHHast peakuusi Ha KapOoHaT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO3SIUCTBE

2.6

IlepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COCTUHEHUSIX
yriaepojaa (MeTaH, 3TaH, STWICH, alleTWIEH, 3TaHOJ, IIHUIEpPUH, YKCyCHas
kuciora). Ux cocraB um xumuueckoe crpoeHue. Ilonstue o Ouonoruuecku
BaXHBIX BEILECTBAX: XHpaX, O€JIKax, yIJIeBOJaX — M HUX pOJU B JKU3HU
yejnoBeka. MarepuaabHOE€ €IMHCTBO OpPraHMYeCKMX W HEOPraHWYeCcKUX

COEUHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOJy4CHHUE U
npumenenne. CoequHeHusl KpeMHusi B nipupojae. OOmue npencraBicHust 00
okcune kpemuusA(1V) u kpemuueBoit kuciaore. CHIMKATHI, KX UCIOJb30BaHUE
B OBITYy, MEIUIMHE, NPOMBIIUICHHOCTH. BakKHEWIINe CTPOUTEIbHBIC
Marepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OCTOH, eie300eToH. [IpobiemMbl
0€30IMacHOTO WCIOIH30BAHUS CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOU

KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHMYECKUX BELIECTB,
CBOMCTB COJIIHOU KHCJIOTBI; IIPOBEICHUE KAaUECTBEHHBIX PEaKIMi Ha XJIOPUJI-
MOHbl M HAONIOJCHHE MPHU3HAKOB HMX MPOTEKAaHUS; OIMbBITHL, OTpaXkarollue
¢du3nuecKkre 1 XMMUYECKHE CBOICTBA raJlOr€HOB U UX COCMHEHUH (BO3MOKHO
MCIIOJIb30BaHUE BUJICOMATEPHATIOB); O3HAKOMIIEHHE C O0pas3lamMH XJOPHI0B
(raloreHN1I0B); O3HAKOMJIGHHME C oOpasuamu cepbl U €€ COCITUHEHUSIMHU
(BO3MOXHO HWCTIONB30BAaHUE BHUICOMATEPHANIOB); HAOIIOJEHUE TIpoIecca
o0yriMBaHuUs caxapa IMoJl IeHCTBHEM KOHLEHTPUPOBAHHON CEPHOM KHCIIOTHI;
M3y4YeHHE XMMUUECKHX CBOMCTB pa30aBIeHHON CEpHON KHCIOTHI, IPOBEACHNE
KayeCTBEHHOW peakiuu Ha Ccyib(ar-uoH M HaONloJeHHe TNpu3HaKa eé
MPOTEKAHUs; O3HAKOMJICHUE ¢ (PU3NYECKHUMH CBOMCTBaMH a3oTa, (ochopa u
UX COEAMHEHUH (BO3MOXHO HCIOJIb30BAHHE BHJIEOMATEPUANIOB), 00pa3liaMu
a30THBIX U (OCHOPHBIX yIO0OpEHUH; TOIyYeHHE, COOMpaHKe, pacli0O3HABAHKE
U U3y4YEHHE CBOMCTB aMMHUAKa; MPOBEACHNUE KAaUE€CTBEHHBIX PEAKIUil HA MOH
aMMOHHUA U (dochaT-uOH W H3yYEHUE MPU3HAKOB HUX MPOTEKAHUS,

B3aHUMOJCHUCTBHUE KOHHCHTpHpOBaHHOﬁ a30THOM KHCIIOTHI C MEABIO (BO3MO)KHO




UCIIOJIb30BaHUE BUAECOMATEPUAJIOB); M3YYEHHE MOJIETEeH KpHUCTaNIMYECKUX
pemwéTok anMasa, rpadura, QyaIepeHa; O3HAKOMIIEHHE C IPOLECCOM
azcopOLMu pacCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM M yCTPOMCTBOM
IPOTHBOIa3a; MOJy4YyeHHe, coOMpaHue, paclO3HABaHHE U M3YyYCHHE CBOWCTB
YIJIEKUCIOro Tra3a; MpPOBEACHHE KAayeCTBEHHBIX peakuuid Ha kapOoHAT- M
CHWJIMKAaT-UOHBbl M HW3Y4YEHHE IPU3HAKOB HUX IPOTEKAHUS; O3HAKOMIIEHHUE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIbHbIX

3aJ1a4 1o TeMe «BakHeHIne HEMETaIbl U UX COSIMHEHUS

MeTanisl 1 UX COSIUHEHUS

3.1

OO1w1ast XapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosiokeHuss B llepuoaumyeckoi cucreMe XMMHMUYECKUX 3JeMeHTOB J[.M.
Menneneesa u ctpoenust aToMoB. CTpoeHHe MeTajuioB. MeTtandeckas CBs3b
U METAIMYECKasl KpUCTaUIMYecKas pEIETKA. OIEKTPOXMMHUYECKUN P

HaHpH)I(eHI/II;'I MCTal1JIOB

3.2

duznyueckre 1 XUMUYECKHE CBOMCTBAa MeTaIIOB. OOIIHe CrToCOObI MOTyYeHUS
MECTAJJIOB. HOHSITI/IG (6] KOppOSI/II/I MCTaJI1JI10B, OCHOBHBIC CHOCOGLI 3alIUTHI UX OT
kopposuu. CruiaBsl (CTaab, YyT'YH, JIOPATIOMUHANA, OpOH3a) U UX IPUMEHEHUE

B OBITY M IPOMBILICHHOCTH
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[Ilenounsle MeTasl: nosoxeHue B [lepuoauueckoll cucTeMe XMMUYECKUX
anemeHToB /.M. MenaeneeBa; CTpO€HHE UX aTOMOB; HAX0XKIEHHUE B IIPUPOJIE.
dusnueckue 1 XMMUYECKHE CBOWCTBA (Ha MpUMepe HaTpus U Kayus). OKCUabl
U TUAPOKCHIBI HATPpUA W KaJlus. HpI/IMCHCHI/IC HOICJIOYHBIX MCETAJJIOB U HUX

COEIMHEHUN
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[llemouyno3eMenbHBIE METAIBI MardHui W KalbIUd: IIOJIOXKCHHE B
Ilepnonnueckoir cucreme xmMudeckux d3neMmeHtoB JI.MI. Menneneesa;
CTPOEHHE UX aTOMOB; HaxoxJeHue B npupoje. Ouznyeckne U XUMHUECKUE
CBOMCTBA MarHusi M Kaiblivs. BaxHeilmve coenvHEeHHs] Kalblus (OKCHUI,

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

3.5

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

TUAPOKCUA ATTFOMUHUS

3.6

Kene3o: momoxenue B llepmoandeckord CUCTEME XUMHUYECKUX BJIEMEHTOB
J.N. MenneneeBa; CTpoeHUE aTOMa; Hax0XAeHUE B mipupojae. Pusnyeckue u

XUMUYECKHUEe CBOMCTBA xene3a. OKCuibl, TUApoKcUbl U conu sxenesa(ll) u




xene3a(lll), ux coctas, CBOICTBA U TOJIyYCHUE

3.7

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3iaMy METAJIIOB H CIIJIABOB,
X (PU3MYECKHMMH CBOWMCTBAMH; M3YYCHHUE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXKHO WCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBHS OKCHIA KajbllUsd ¥ HATPUs C BOAOH (BO3MOXHO
WCIIOJIb30BaHUE BUICOMATEPUAIIOB); UCCIICIOBAHHE CBOMCTB JKECTKOH BOJIBI;
mporiecca TOPEHHUsl Kele3a B KHCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOR); MPU3HAKOB MPOTCKAHMS KAY€CTBEHHBIX PEAKII HA HOHBI
(Maramsi, KaJublus, adroMUHES, IWHKa, xkene3a(ll) u xenesa(lll), memau(Il);
HAOJTIO/ICHUE W OTIMCAHKE TTPOIIECCOB OKPAIIMBAHUS IJITAMCHH HOHAMY HATPHSI,
Kajguss W Kaublusd  (BO3MOXKHO  KCIIOJIb30BAaHHE  BUICOMATEPHAJIOB);
uccieoBaHre aM(pOTEPHBIX CBONCTB THMIAPOKCUIA ATIOMHHHS U THAPOKCHUIA
[IUHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 337124 10 TeMe «BaxxHelne MeTaibl

1 UX COCIUHCHUA»

X¥UMHA ¥ OKpYyXKarolas cpeaa

4.1

HoBbie maTepuansl 1 TeXHOJOTMHU. BellecTBa 1 Marepuaisl B OBCEIHEBHOM
YKU3HU YeJI0BeKa. XUMUS U 310poBbe. 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 SKOJIOTHUECKUX MPOOIeM.
[IpuponHble UCTOYHHUKHU YTIEBOJOPOAOB (yroyib, MPUPOAHBINA ra3, HEQTh),

MMPOAYKTBI UX nepepa60TKI/I, HX POJIb B 6LITy " TPOMBIIIJIICHHOCTHU

4.3

XUMH4uecKui 9KCIICPUMCHT: U3Yy4YCHUC o6pa3u013 MaTCepHraJioB (CTCKHO, CIIJIaBBbI

METaJIJIOB, MOJIMMEPHBIE MaTEPUaIIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepseMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM pPe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, MOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XUMHMUYECKOW HAayKH Kak 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIEH KyJIbTypbl M IMPAaKTHYECKOU
NeSITeIbHOCTH YEJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOLIECTBA;

IIOHUMAaHHUEC MECTa XUMUH CPCAU APYTHUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHHA
XUMHNYCCKUX peaKHHﬁ; YMCHHUC HCIHOJB30BATH MOACIU  IJIA

00BACHEHHUS CTPOCHHUA aTOMOB U MOJICKYIJI

1.3

0 cepax nmpodeccrnoHaTbHON NEATEIbHOCTH, CBA3AHHBIX C XUMHUCH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHXKEHUSIX
XAMHAYECKON HAayKH, YTO MO3BOJIUT OOYYAIONIMMCS PacCcMaTpPHBAThH
XMUMHIO Kak cdepy cBoeil Oynymedl npodeccHoHanbHOM
NeSTeIbHOCTH W CHENaTh OCO3HAHHBIM BBIOOP XHMHUH Kak
npoGMWIBHOrO MpeaMeTa MpHU MEepexofie Ha YPOBEHb CPEIHEro

obmero oopasoBaHus

Bianenne cucreMol XMMHYECKMX 3HAaHUM UM yMEHUE INPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpaA BKIIOYacT:

2.1

BOKHEUININE XHMHYECCKUE IIOHATHS: XUMUUYCCKHM JJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOIHAS U
HEOJIHOPO/IHAsT CMECh, OTHOCHUTENIbHBIE aTOMHAas M MOJICKYJISIpHAS
MaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MOJISIPHBIMA
00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb (CpeIHss), XMMHUYECKAs
peakuus, peakiMH COCIWHEHUS, PEaKLIUU PAIOKCHHS, PEAKIUU
3aMeIleHus], peaklui oOMeHa, TeIioBol d(deKT peaknuu, 3K30- U
SHAOTEPMHUECKHUE PEAKIIMH, PACTBOP, MACCOBAsl JOJISI XUMUYECKOTO

OJIEMEHTa B COCAMHCHHMHM, MacCoBad [JOJII MW  IPOLCHTHas




KOHIICHTPALIMsI BEILIECTBA B paCTBOPE, PO aTOMA, JIEKTPOHHBIN CIIOI
aToma, aToMHas OpOuTajb, PaJUyC aToOMa, BAJEHTHOCTb, CTEHEHb
OKHCJICHHSI, XUMHUECKas CBA3b, 3JEKTPOOTPULIATEIbHOCTD, TOISIpHAs
U HEINOJIIPHAs KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, METAJUIMUYECKAs
CBSI3b, KpUCTAJUINYECKAS pelIETKA (ATOMHAs!, HOHHAsI, METaJJINUecKas,
MOJIEKYJISIpHAsA), UOH, KaTUOH, aHUOH, AIEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTHYECKAsT JUCCOLMALUS, PEAKIMU HOHHOrOo OOMEeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  OKUCIUTEIb U
BOCCTaHOBHTEJb, OKHCIEHUE W BOCCTAaHOBJICHUE, JJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHWYECKOW peakuuu, karanmusartop, IIJK, kopposus

MCTAJlJII0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAOLIME 3aKOHbl XMMHH: 3aKOH COXPAHEHHUs MacChl,
nepuonnyeckuii 3akoH J[.M. MenzaeneeBa, 3aKOH IOCTOSHCTBA

CcoCTaBa, 3aKOH ABoraz[po
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TECOpHUU XUMHU: ATOMHO-MOJICKYJIApHasa TCOpPH, TEOpUa

BHCKTpOJIHTquCKOfI JUcCCoranuun

Brnaaenue ocHOBaMU XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOLLICH :

3.1

yMEHUE TPaBUJIBHO MCHOJb30BaTh M3yUYEHHBIE BeIlIeCTBA U
MaTepuaibl (B TOM YHUCIIE MUHEpajJbHbIe YJIOOpPEHHs, METaJIbl U
CIUIaBbl, TPOAYKTHI MEPEepabOTKH MPUPOJHBIX  HCTOYHHUKOB
YTJIEBOIOPOAOB (YTJIsi, MPUPOTHOTO raza, HeTH) B OBITY, CEITCKOM
XO035MCTBE, HA NPOU3BOJACTBE U IMOHUMAHUE 3HAYEHUS IKUPOB,
OenKkoB, YIVIEBOAOB JUId  OpraHM3Ma  4YeJlOBeKa; yMEHHE
MPOTHO3UPOBATh BIIMSHUE BEIIECTB M XMMUYECKHX MPOLECCOB HA

OpTraHM3M YeJIOBEKa U OKPYKAIOUIYI0 IPUPOAHYIO CpPeLy

3.2

YMCHHUEC UHTCTPUPOBATE XUMHUUYCCKHUEC 3HAHUA CO 3HAHUAMH 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, UX
MpEeBpaIICHUsIX U MPaKTUYECKOM MNPUMEHEHWH U  YMEHHE

HCHOJb30BaTh €€ I pPEIICHUA 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 o0bSCHATH CBA3b MOJOXKEHUS d1eMeHTa B [lepuoanueckoit

CUCTCMC C 4YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sjapa, oO0IIee YuCio
3JICKTPOHOB), PACIPEACICHHEM OJJICKTPOHOB IO JIHEPreTUYECKUM
YPOBHSIM aTOMOB TMEPBBIX TPEX MEPHUOIOB, KU U KaJIbIIUS
[IpencraBinenne ©  NEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHX DJIEMEHTOB (paJlyc aToma, 3JIEKTPOOTPUIIATEILHOCTH ),
6 OPOCTBIX M CIIOKHBIX BEIIECTB OT TIOJIOXKEHUSI DJIEMEHTOB B
[lepuoanueckoit cucteme (B MalbIX MepuoAax © TJABHBIX
MOATPYMIax) U 3JIEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue kinaccuuIpoBaTh:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOPraHUYEeCKHEe BEIIeCTBa
7.3 XUMUYECKHUE PEAKIIHH
8 YMenue onpeaensiTh:
g1 BaJICHTHOCTh M CTETICHb OKHCIICHUS] XUMUYECKHX AJIIEMEHTOB, 3apsijl
' HOHA
22 BHUJI XUMHUYECKOW CBSI3M U THUIl KPUCTAJUIMYECKON CTPYKTYphl B
' COCTUHCHHIX
8.3 XapakTep Cpe/ibl B BOJAHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCIIUTENIh 1 BOCCTAHOBUTEH
9 YMeHue XxapakTepru3oBath (PU3HUECKUE U XUMUICCKUE CBOWMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, aiamas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHi, MarHHM,
KaJIbIIUH, aTFOMUHHM, JKEJI€30)
CJIOKHBIX BEILIECTB, B TOM YHUCJIE UX BOJHBIX pacTBOpoB (BoAa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOA, OKCHIBI M THUIPOKCHIBI
92 metamioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (I u

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

(dhocdopnas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)




9.3

MPOTHO3UPOBATh M  XapaKTEPU30BaTh CBOMCTBAa BEIIECTB B
3aBUCUMOCTU OT MX COCTaBa U CTPOEHHUsI, IPUMEHEHUE BELIECTB B
3aBUCUMOCTM  OT HMX CBOMCTB, BO3MOXHOCTb IPOTEKaHHUS

XHUMHUYCCKUX 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 XUMHUYECKHE CBOMCTBA M3YyYEHHBIX KIJIACCOB

(Tpymnim) HEOPTaHMYECKUX BEIIECTB

10.4

MOATBCPKAAIOIUX T'CHETUUCCKYIO B3AUMOCBA3b MCXKY HUMU

11

YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):

OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIECTB,

MaCCOBYIO JOJIIO XUMHNYCCKOI'O 3JICMCHTA B COCIMHCHHUU

11.2

MacCCOBYIO OOJIIO BEIIECTBA B paCTBOPE,

11.3

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

11.4

II0 YPAaBHCHUAM XUMHYCCKUX peaKI_[I/Iﬁ U HaXOoauTh KOJIMYECTBO

BEIIECTBA, 00bEM M MacCy peareHTOB WM MPOAYKTOB PEAKIIUU

12

Brnanenwue (3HaHUE OCHOB):

12.1

OCHOBHBIMH  METOJIaMH  HAy4YHOro TOo3HaHWs (HabmoaeHue,
U3MEpPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHNUE) MPU N3YUEHUH BEIIECTB
U XMMHYECKUX SIBJICHHM;, yMeHue c(hopMyIHpoBaTh MHpodieMy H

IIPEIIOKUTD IIYTH €€ PEILICHUS

12.2

0e30macHOil paboOThl C XMMHYECKMMH BEIICCTBAMH, XUMHUYECKOU

nocyAoi U 1abopaTopHbIM 000pyAOBaHUEM

12.3

MpaBUIaMu 0e301acHOTO oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YCMBbIMHU B HOBCG,Z[HGBHOI‘/II JKU3HH, IIpaBUJIaMU IMOBCACHHA B
LesaX cOepeKeHUs 3A0POBbI U OKPYKAIOMIEH TPUPOIHOW CPEIbI;
MOHMMaHUE Bpe/a (OMacHOCTH) BO3ACHCTBUSL HA KUBBIE OPTaHU3MBI
ornpeaenéHHbIX BELIECTB, croco6oB YMEHbILIECHUS u

IpeaAOTBPAIICHUA UX BPCIAHOT'O BOBHQﬁCTBHH

13

Hanuuue NPaKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBICHUA

CICOYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3Yy4YCHUC n OIIMCaHHuC (1)I/I3I/I‘I€CKI/IX CBOICTB BCIICCTB,




O3HAaKOMJICHHEC C (1)PI3I/ILI€CKI/IMI/I U XUMHUYCCKUMU SABJICHUAMMU, OIIbITHI,

HWIUTIOCTPUPYIOIIHNEC TPU3HAKU ITPOTCKAHUA XUMHUYICCKUX pCaKI_II/Iﬁ

13.2

HN3YUCHUC crmoco0oB pa3sacIICHUA cMmeceit

13.3

IMOJYYCHHUC KHUCIIOpOAa MW H3YUYCHUC CIo CBOﬁCTB; MMOJIYYCHHUC
BOOOpOJa U UBYUCHUC €TI0 CBOﬁCTB; MOJIYYCHHEC YTJICKUCIIOrO ra3a u
H3Yy4YCHUC C€TO CBOﬁCTB; IIOJIYYCHUEC aMMHAKa H MH3Y4YCHHUC CTO

CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM JIOJIEH

PacTBOPEHHOTO BEIIECTBA

13.5

OPUMEHEHHE  WHIUKAaTOpoB  (TakMyca,  METHJIOpaHXka U
¢beHondranenna) A ONpeaesieHUs] XapakTepa Cpelibl B pacTBOpax

KHCJIOT U LIEJI0OYEN

13.6

HUCCJIICAJOBAHMUEC H OIIMCAaHHC CBOIICTB HCOPraHM4CCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBUS KUCIIOT C METaJljlaMu,
OKCHJaMH MCTaJlJIOB, PaCcTBOPUMBIMHA n HEPACTBOPHUMBIMU
OCHOBAHUAMHU, COJIIMH; IIOJIYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHE OAHOro Mcerajlyla ApyruMm HU3 pacTBoOpa COJIH,
HCCICIOBAaHUC aM(bOTepHLIX CBOICTB THUAPOKCHUIAOB AJIFOMUHUSA U

IMMHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMaM: «OCHOBHBIE KJIACChI
HCOPraHNYCCKUX COG,I[HHGHHﬁ»; ((3JI€KTpOHI/ITI/I‘ICCKaH
JUcCconuanus» , «Baxneimue HeEMETaIbl U HX COCAUHCHUA»,

«Baxkneinye MeTalIbl U UX COCIUHCHUA»

13.8

XMUMHUYECKHE  OKCIEPUMEHTBI,  WUIIOCTPUPYIOIIUE  MPHU3HAKH
MPOTEKaHHs PEeaKIuii HOHHOTO OOMEHa; KaueCTBCHHBIC PEaKIUU Ha
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-, OPOMHU/I-,
nonun-, cymnbdar-, ¢ocdar-, kapboHAT-, CHIHKAT-aHUOHBI,
THPOKCUI-HOHBI, KATHOHBI AMMOHHSI, MATHUSI, KAJIbIIHs, ATFOMUHHS,

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

14

YmMmenue:

14.1

MPECTaBIATh pPe3yJIbTaThl OJKCIEpUMEHTa B (QOpME BHIBOJIOB,
JIOKA3aTeNbCTB, TPaQUKOB U TAOMUIl U BBISBISATH SMITMPUUYECKHE

3aKOHOMCPHOCTHU

14.2

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

XUMHUYCCKUMHU SBJICHUAMU MW IpoHecCaMu, IMPOUCXOAAIIMMU B




MaKpoO- U MUKPOMHUPE, OOBACHATH IPUYUHBI MHOTOOOPA3Msl BEIIECTB




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

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1

HepBOHa‘IaHBHBIC XHUMHUYCCKUEC ITOHATHUA

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. BanenTHOCT aTOMOB XHMMHUUYECKHMX DJEMEHTOB.

CreneHp OKUCICHUS

1.4

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

B COCAMHCHNHU

1.5

KomnugectBo BemectBa. Monb. MossipHast mMacca. MossipHblid 00BEM Ta30B.

BzanMocBs3n KOJINYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €AWHHIL BEIIECCTBA

1.6

dumsnyeckre M XUMHAYECKUE SBICHUS. XHUMHUUECKas pCaKknus u e€ IMPU3HAKH.

3aKOH COXpPaHEHMsI 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 cucTteMa XHMHUYECKHX 3JIEMEHTOB
JN. Menneneesa. [lepuonsl u rpynmbl. PU3HYECKUI CMBICI MOPSAKOBOIO

HOMEpa, HOMEPOB MepHOJa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. Dnexktponsl. CTpoeHue
IEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XMMHUYECKHX HIIEMEHTOB

[Tepnonnueckoii cucremst J1.11. Menneneena
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3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMHUECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kallus, Kalnplus (paguyca aToOMOB, 3JEKTPOOTPUIATEIbHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HMX COCAMHEHUH B
COOTBETCTBUM C TIOJIOKEHHEM »diieMeHToB B Ilepuoamueckoil cucreme u

CTPOCHUCM HUX ATOMOB

CrpoeHue BemiecTsa

3.1

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

Merannuueckas CBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEMIETOK (aToOMHasi, WOHHAs, MeTaJlJIn4ecKas),
3aBUCUMOCTDb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PELIETKH U BUIA

XUMHUYECKON CBA3U

Baxuelime npencraBuTeNM HEOPraHMYECKHX BemlecTB. Hemertamibl u ux

coeIMHEHMs. MeTaibl M UX COeIUHECHUS

4.1

Krnaccudukanuss m HOMEHKJIATypa HEOPraHWYECKUX COCTUHEHWH: OKCHIOB
(coneoOpazytormiue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBIC) u
HecosieoOpa3yronie; OCHOBaHMHM (IIENOYM M HEpacTBOPUMBIC OCHOBAHHMSA);
KHCJIOT (KUCIIOPOACOJEpXKAIIMEe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

dusnyeckue W XHMHYECKHE CBOMCTBa IMPOCThIX BCHICCTB-HEMCTAJLIIOB:

BOJIOpPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, pochopa, yriepoaa, KpeMHU

4.3

duznyeckue U XUMHYECCKHE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpuA, KaJlud, Marivus U KaJblWs, aJIIOMUHHA, KECIIC3a. :‘)HGKTpOXI/IMI/I‘-IeCKI/Iﬁ

pAn HaHpﬂ)KCHI/Iﬁ MCTAJIJIOB

4.4

du3znueckue U XUMUYECKHUE CBOMCTBA BOAOPOIHBIX COE€IUHEHHUI HEMETaJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

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

OKCHJO0B HEMETAJIJIOB

4.6

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

xenesa(Il, IT). IToryyenne oKCUI0B METAILIIOB

4.7

XWMHYECKUE CBOWCTBA OCHOBaHWH W aM(pOTEPHBIX THIPOKCUIOB (Ha MpUMEpe
TUAPOKCHUJIOB AJIOMUHHUS, Kene3a, [uHKa). [lomydenwe ocHOBaHUN U

aM(OTEepPHBIX THIPOKCUIOB

4.8

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

HOHy‘-ICHI/Ie KHUCJIOT

4.9

OO0ue xuMu4yeckue cBoicTBa cpenux coneil. [lomyyenue coneit

4.10

HOHy‘ICHI/IC, CO6I/IpaHI/Ie, paciio3HaBaHHuEC BOAOPOIA4, KHCJIOpOJa, aMMHaKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tonmyuenne aMmmmuaka, CEpHOI M a30THOM KUCIIOT B MPOMBIIUIEHHOCTH. O01mune

CIIOCOOBI MMOJIYYCHUS MCTAJIJIOB




4.12

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

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMHUUECKUX Peaklui MO pa3IHYHBIM MPU3HAKAM: 110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3¢ deKTy, mo

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX JJIEMEHTOB

52

TernnoBoit 3pdeKT XUMHUYECKOHW peakIuH, TEPMOXMMUYECKHE YPaBHEHHUS.

DK30- U 3HJIOTepMUYECKUE peakluu. TepMoXuMudeckue ypaBHEeHHs

53

OKHCIUTENTBHOBOCCTAHOBUTEBHBIE peakuuu. OKUCINTENHN U BOCCTAHOBUTEIIH.
[Ipomieccbl  OKMCIEHUS M BOCCTAHOBJIGHHUS.  DJIEKTPOHHBIM  OamaHc

OKHCIIUTEIILHOBOCCTAHOBUTECIILHOM pCaKknuun

54

Teopus 3NMEKTPOIUTHIECKON qucconuanui. KatnoHbl, aHHOHBI. DIEKTPOIUTHI

" HCOJICKTPOJIUTHI. CunbHEBIC U clIa0bie OJICKTPOJIUTHI. CremncHb JAUCConranu

5.5

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

TIOJIHBIE Y COKPAIllEHHBIC HOHHBIE YPABHEHUS PEaKIIUM

XHUMHMS U OKpyXKarolas cpeia

6.1

BemecrBa m Mmarepuansl B IIOBCEIHEBHOM JKM3HU 4YelOBeKa. besomacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKHX pEaKkUMid B jgabopaTopuu U OBITY.

HepBa;I IoMoIb IMpU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

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

pa3pyLIeHuEe 030HOBOTO CJIOSI

6.3

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

CIIOCOOBI 3alUTHI KX OT KOPPO3UH

6.4

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

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

6.5

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

POJIK B J)KU3HU YCIIOBCKA




Pacuértnr:

7.1 1o ¢popMyaM XUMHUYECKUX COCTMHEHUN
7.2 Macchl (MacCcoBOM) JOJM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Xumus: 8-i kiacc: 6a30BbIi yPOBEHB: YUECOHUK; S-€ U3AaHue, nepepadoTaHHOoe
["abpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3natenbctBo «IIpocBenienne»

* Xumusi: 9-ii kiacc: 0a30BbIN YPOBEHb: YUEOHUK; S5-€ U3/1aHKe, epepaboTaHHOe
IMa6puensu O.C., Octpoymo WU.I'., CnaakoB C.A. AKITMOHEPHOE OOIIECTBO

«M3marenscTBO «IIpocBemnienne»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA
1)Xumus(6a30BeiilypoBeHb ). Peanuzaius 00pa3oBaHus: METOAUYECKOE TOCOOUE
s yaurens / Kasepuna A. A., ITuuyrunal .B.; mox pen.I'. B.

[Muuyrunoit. M. : ®I'BHY «ucTUTYT cTpaTerun pa3BuTHs 00pa30BaHUS
PAO», 2022 81 c.:umn.

2) Joopotun /. FO. Kontponupyromas GpyHKIHS IIKOJIBHOTO XUMHYECKOTO

skcriepuMenTa // Xumus B 1mkoie. — 2017.

Kasepuna A. A. O BociuTaTeI-HOM ITOTSHIHAJIE YI4SOHOTO IIpeaMeTa

3) «Xumus» B o0mieodpa3oBareabHoOU mikose // Xumus B mkosie. — 2020
Kagepuna A. A., Momuanosa I'. H., CBupunenkona H. B., Cnactuna M. I

4) U3 omnbiTa pa3pabOTKH 3a1aHUM 110 OLIEHKE €CTECTBEHHO-HAYYHON



rPaMOTHOCTH

* IKOJBHUKOB Mpu o0y4yeHun xumuu // [lenarornueckue usmepenus. — 2017

5.KoHTposibHbBIE U CaMOCTOSATEIbHBIE PA0OTHI IO XUMUU(K YUEOHUKY
O.C.I'abpuensna "Xumus 8 knacc"znarensctBo"Dk3amen",M.;2011

6.IToypounsie pazpabotku o xumuus-9 kiacc Sdcrpedosa O.H.M.; "BAKO"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://m.edsoo.ru/ff0d5708

https://m.edsoo.ru/00adb59e

https://edsoo.ru/rabochie-programmy/

https://m.edsoo.ru/7f41837¢
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