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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIMM TPEerojaBaHusl Y4eOHOTO TpeaMeTa «XHUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuUMHHU JaéT TPEJCTABICHHE O IEJAX, OOIIeH CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeAeNseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BHUJIOB Y4YeOHO-ITO3HABATEIILHOW JEATEIBHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH IS  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUYarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHUsi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XWMHUU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— @TOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCET'O €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPHUYECKU
MOJyYEHHBIX U OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUSI U TTOITYYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C NMPUBICYECHUEM 3HAHUN W3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mup», «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJI0BEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a7a4a
y4eOHOTro MpeaMeTa COCTOUT B POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEMICCTB U XMMUYECKUX PEAKIUHN, B
dbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu u3ydeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsS Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTb OOy4YeHUSI Ha  CHCTEMaTHYEeCKOE MPUOOIICHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUM OOBACHITH M OIICHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJIb3YS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHUU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHHsS  OOIEYEIIOBEYECKHMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUJIs M HAMPaBICHHOCTH JadbHEHIIIETO
oOy4eHus.

Oo111ee Yncito YacoB, OTBEACHHBIX IS M3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUMU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNUS, Pa3I0KEeHUsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOMCTB O0pas3llOB HEOPTaHMYECKUX BEIIECTB, HaOII0/IeHNe
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAHWE TMPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peakiui (pasiiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYHNCTKH MTOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuclopoda B JabopaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoOZiE€ U B KU3HU 4YelOBeKa. KpyroBopoTr BoabI B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psnm aktuBHOocTM MetaimioB H. H. bekerona.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE OIPENEICHUE COJAEpkKAHUA KUCIOpOJa B BO3yX€, ITOJTyYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, IMOJYy4YEHUE, COOMpaHUE, pAClNO3HABAHME W U3YYEHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IM4yHOU
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbLIUEeM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAaHHMUECKUX BEILIECTB PA3INYHBIX KJIACCOB, HAOIIOI€HNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUIl
HEUTpANIU3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnexktponsl. CtpoeHune
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajnyca aTOMOB XHWMHUYECKUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiu 3IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, MOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KM, KATbIUA U X COSAUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTATUIMYECKOW PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKuX peakivii Mo pa3aIudHbIM MPU3HAKaM (IO YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
ypaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OaaHca.



Teopus 3NEKTPOIIUTHYECKON JUCCOLUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIMTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIpOLEcCca AUCCOLUAIIMH KUCIIOT, LIeJI0Uel U coJieil (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEeHUe, pPEeaKIUu pas3lIoKEeHUS,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTauibl 1 X COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUE, MNpuMeHeHue. JleiictBue xjgopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IIpUpPOJIE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001IMe KaK MpeACTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl M €€ COeIMHEHUM B IpUpole. XUMHUYECKOE 3arps3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIECHUA. A30T, pacpOCTPaHEHHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ TMojyuyeHue, (PU3MuecKue U XUMHUUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOUBbl U BOA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdartoB B KaueCTBE MUHEPAIBbHBIX y100pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, (HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUAL.
Kpyrosopor yrimepona B mnpupoae. OKcuabl yriepoaa, HUX (U3MYECKue u
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIC OpPraHuW3Mbl, MOJyYCHHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCTOoTa W e€ coid, UX (PU3MYeckrue W XUMHUYECKHE CBONCTBA, MONyYeHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIICH, 3TAHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (1V) u xpemuueBoit kuciore. CUIMKATHI, UX UCIOJIB30BAaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHUE 00pa3I0B HEOPTAHMUYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TMPOTEKAaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3iaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3Y4EHUE XUMUYECKHX CBOMCTB pa30aBI€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U GocopHBIX yAOOpEeHUH, TOJyYyeHUE, cOOUpaHue, Paclo3HaBaHUE U U3YyYEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMAaTEPUATIOB), H3Y4YEHHME MOJENEH KPUCTAIUIMUECKUX PEIETOK anMasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, paclio3HaBaHUE M M3YUYEHUE CBOWCTB YIJIEKUCIIOrO rasa, MpOoBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaxHeWlne HEMETauIbl U UX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIEeNOYHbIX METAJIOB M HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKrue 1 XUMHUYECKHE CBOKWCTBA MarHus U



KaJibl[usl. BaxkHeiiire coeJuHeHNs KabIUs (OKCUI, TUAPOKCU]I, comn). KECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCH A
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMi HA MOHBI: MArHUs, KaIbIIUsA, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (lll), menu (Il), HaGmromeHne M ommMcaHuE TPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/ad 1o TeMe «BaxHeunime
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroWEel cpeanl (MpeleibHasl I0IMyCcTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€M MpU M3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHbIE TOHSATHSA: HAy4YHBIN (DAaKT, TUMIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYeHHsT XMMHUU B €IUHCTBE Y4eOHOU U
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMAIIA3AINHN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUA:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIE0BATEIbCKOM, TBOPUECKON U IPYTUX BUIAX JAEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM JesTeTbHOCTU, TOTOBHOCTU OIIEHUBATh CBOE MOBEJICHUE
M MOCTYIKH CBOMX TOBApUIIEH C TMO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHMS MTOCIEICTBUNA MOCTYNKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEICTABICHNUS O BELIECTBE M XMUMHUUYECKOW PEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JeATEeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHOCTH U YPOBHsI OOy4YeHHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOTOJIs1, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOU AESATEIbHOCTH, B TOM UKCIIC HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl NeSITSILHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6)3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAHUE LIEHHOCTH 3JI0POBOTO H
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIBTATHI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33pEHHUS 00IIIEHAYYHBIE TIOHSTHS (3aKOH, TEOPHUSI, IPUHITHII,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yUeOHbBIC ACUCTBUS (MTO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIBbHBIX (PAKTOB U SIBJICHHM, BRIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABUIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUPATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITNIOJIHEHUS MPEJIOKEHHON 3a1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3yabTAaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMUMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOM P (HEKT peakiinm,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSA3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JIOJsl BellecTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWUMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMUuHyr0 ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamdueckass cucrema xumuueckux snemeHtoB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YnuCiIo 3JIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro »3JieMeHTa Mo (opmysne CoequHEeHMUs,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZoBaHMEM, a TaKXe TMpaBuiIaM OOpalleHus C BEIIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM [oJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh U MPOBOIUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUIA:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas peaklnsi, XUMUYeCKasi CBs3b, TEIUIOBOM 3¢ ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajIeHTHaH, HOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIICCTB M YPABHEHUN XUMHUYECKUX PEAKITUA;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep cCpeibl B
BOJIHBIX PAaCTBOPaxX HEOPraHUYECKHX COCAMHEHUH, TUI KPHUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUChIBAaTh U XapaKTePHU30BaTh
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMbl XUMHYECKUX DJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPUOANIECCKOM TabIINIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKUX AJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpeaenax MallblX MEPUOJO0B U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OONIME W CHCIU(DHUCCKHEC XUMHYCCKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKIAs OIMNKHCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBJISITb YPABHEHUS DICKTPOJUTUYECKONM JHCCOLMALMMU  KHUCJIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIMBITOB IO TIOJIYICHHUIO B COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cuamkar-, cyiabdar-, THAPOKCHI-HOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
HaumenoBanue KosmvecTBo yacos DJIEKTPOHHbIE
Ne Hcnoab3oBan ue
pa3/ieJioB U TeEM KoHTpoJibHbIe IIpakTHYeckue (undposrie)
n/n Bcero OobopynoBanus
NnporpaMmmbl paﬁoTb] paﬁoTbl 06pa303aTe.111>H1>1e
«Touku pocra»
pecypchl
Paznen 1.1lepBoHavyajibHble XUMHYECKHE MIOHSITHS
Xumus — BakHas
11 00J1acTh €CTECTBO3HAHUS 5 5 bubmmoreka [JOK
' U [IPAKTHYECKON https://m.edso00.ru/7f41837¢c
JeATEeIIbHOCTH YEJIOBEKA
BemecTBa 1 xuMuaeckue bu6mmoreka [IOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837¢
Wroro mo pazneny 20
Pa3nes 2.BakHelimme npeacTaBuTe/ M HEOPraHMYECKHUX BeIeCTB
21 Boznyx. Kucnopoz. 5 bubnnoreka [JOK
' IMousiTre 00 OKCHAxX https://m.edso00.ru/7f41837¢c
99 Bogopon. Ilonsitue o 8 1 bubnuoreka [IOK
' KHCJIOTaX U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PacTBopbl. 5 1 1 bu6nmoreka [JOK
' [TousiTue 00 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACChI Eub 1OK
nOIMoTeKa
2.4 11 1 1
Heop raanevcmx https://m.edso0.ru/7f41837c
COCMHEHMI
Hroro o paszneny 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

Pasznen 3.Ilepuognueckuii 3axoH u llepuoagnueckasi cucrema xumnuecknx 3jemMeHToB JI. U. MenneneeBa. CTpoenune aToMoB.
XumMnueckas cBsizb. OKHCJIUTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIuu

[Tepuoanueckuii 3aKOH U

IIepunonnueckas cucrema
bubmuoreka [JOK

https://m.edsoo0.ru/7f41837¢c

3.1 XUMHUYECKHAX DJIEMEHTOB 7
. . Menneneena.

Ctpoenue aToma

XUMHUUYECKAA CBI3b.

3. OkucnauTenbHO- 3 2 bu6mmoreka [IOK
BOCCTaHOBUTECIIbLHBIC https://m.edso0.ru/7f41837¢
peaku

Hroro mo paszey 15 ngsﬁﬁgfsciigr(a/};fﬂwk
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68 5 5



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

9 KJIACC

KoauuecTBo yacoB HUcnoan3oBaH
JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM ue
Kontpoabuble | Ipaktnueckne | (mupposbie)
n/n NMPOrpamMMbl Bcero OoOopynoBanust
padoTHI padoThI oOpa3oBaTe/ibHbIE
«Toukn
ecypchl
peeyp pocTtay
Pa3znes 1.BemecTBo 1 XUuMHYeCKHEe peakuu
[ToBTOpenue u yriryosieHre 3HaHUN
1.1 OCHOBHLIX Pa3JelIoB Kypca 8 5 bubmmorexa [TOK
' pasit yp https://m.edsoo.ru/7f41a636
Kjacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XMMHYECKHX PEaKInii https://m.edso00.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLIUAIIHS. 8 1 bubnnoreka [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edso00.ru/7f41a636
Uroro no pazaeny 17
Paznen 2.HemeTalsibl M MX coeIMHEHUS
OO011ast XxapakTepUCTHKA
2.1 xmlillxmecxflx 3n§MeHTOB VIIA- 4 1 bubmmorexa [IOK
) https://m.edsoo.ru/7f41a636
rpynisl. ["anoressr
OO011ast XapakTepHUCTHKA
2.2 XI/II\I/:II/IIIGCKII/)IX SHSMGHTOB VIA- 6 bubmorexa LOK
' N https://m.edso00.ru/7f41a636
rpynisl. Cepa u €€ coeAMHEHUs
OO01mmas xapakTepucThKa
53 XAMUYECKHX dJIeMeHTOB VA- 7 1 bu6mmoreka [JOK
' rpynmsl. A3ot, Gochop u ux https://m.edsoo.ru/7f41a636
COEIUHEHHNS



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

OO01mmas XxapakTeprucTHKa
XuMHueckux 3i1eMeHToB IV A-

bubmuoreka [JOK

2.4 8
rpynnsl. YTaepoa U KpEMHHI U UX https://m.edso0.ru/7f41a636
COCTUHCHUS
Hroro mo pazaeny 25
Paznen 3.MeTa/uibl U MX COEIMHEHUS
. bubmuorexa [JOK
31 Obumpe CBORCTEA MeTalIoR 4 https://m.eds00.ru/7f41a636
3.9 Baxuetimme MeTamuibl 1 UX 16 bubmuorexa [JOK
' COEMHEHHUS https://m.eds00.ru/7f41a636
Utoro no pazneny 20
Pa3zjnen 4.Xumus u okpyskawuias cpeaa
41 BemectBa u Mmatepuansl B )KU3HU 3 bubnmnorexa [JOK
' YeJIoBeKa https://m.eds00.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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




HOYPOYHOE INIVIAHUPOBAHUE

8 KUIIACC
Koan4yecTBO 4acoB HUcnoab3oBan
JJIeKTPOHHbIE
Ne Hara ue
Tema ypoka Kontpoabubie | IlpakTuyeckue uudposbie
n/n Bcero U3ydeHust Oo6opynoBanus
padoThbI padoTHI o0pa3oBaTe/ibHbIE
eCVDCLL «Touxkn
PecyP pocTa
IIpeamer xumun. Poib
1 XUMUH B KU3HH YEJIOBCKA 1 bubmorexa HOK
' https://m.edsoo.ru/ff0d210c
Tena u BelecTa
5 [TonsiTue 0 MeToHax 1 bubmuorexa [JOK
IMO3HAHUS B XUMHUU https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota No
1 «ITpaBuna paGoTsI B
3 na0opaTopuu U NMPUEMBI 1 bubnuoreka [IOK
oOpariieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOpHBIM
000pyI0BaHUEM
YucTele BemecTa u
4 cmecu. CrocoObl 1 bubmorexa HOK
' . https://m.edsoo.ru/ff0d26ca
pa3JelieHust CMece
[TpakTuueckas padora No
5 2 «Pa3nenenue cmeceit 1 bu6mmoreka [JOK
(Ha mpuUMepe OYUCTKU https://m.edsoo.ru/ff0d28c8
MTOBapEeHHOM COIH)»
bu6mmoreka [JOK
A 1
6 TOMBL M MOTICICYITH https://m.edsoo.ru/ff0d2a6c



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

XUMUYEeCKUe 3JIEMEHTHI.

7 3Haku (CHMBOJIBI) bubmmorexa [JOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKHAX DJIEMEHTOB
3 IIpocTeie U ci0XHbBIE bubmumoreka [IOK
BelllecTBa https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYJISIPHOE bubnunoreka [HOK
Y4EHHE https://m.edsoo.ru/ff0d2d50
3aK0H IOCTOSHCTBA
COCTaBa BEIECTB.
10 Xummueckas popmyia bubmmorexa LIOK
pMyna. https://m.edsoo.ru/ff0d2eae
BajenTHOCTE aTOMOB
XUMHAYECKHUX JIEMEHTOB
OTtHOCHUTEIbHAS aTOMHAs
11 macca. OTHocuTeIpHAS bubnmorexa [IOK
’ https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAst Macca
MaccoBas gois
12 XUMHYECKOTI'0 DJIEMEHTA B bubmmorexa [IOK
https://m.edsoo.ru/ff0d350c
COEINHEHNN
13 KonuuecTBo BemiecTna. bu6mmoreka [JOK
Mons. Monsipnas macca https://m.edsoo.ru/ff0d5230
duznueckue n
14 XUMHUYECKHUE ABJIEHUS Eubmiorexa IIOK
’ https://m.edsoo.ru/ff0d37fa
XuMHUYeCcKasi peaKius
[Tpu3Haku U yciaoBus
bu6mmorexa [IOK
15 MPOTEKAHUS XUMUYECKUX

peakuui

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3a16

3akoH COXpPaHCHUA MaCChl

b K
16 BelecTs. XUMUYECKHe nbsmorexa LO
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BreraucneHus KoJIn4yecTBa,

17 MaccChl BEIIECTBA MO bubmuoreka [JOK
YPaBHEHUSAM XUMHYECKUX https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudpukanus
XUMHUYECKUX PEaKIUi

18 T — bu6mmoreka [IOK

’ https://m.edsoo.ru/ff0d3f34
pasoKEeHUS, 3aMEIIECHUS,
oOMeHa)
M. B. JJoMoHOCOB —

19 YUEHBIN-PHIUKIIONEIUCT. bubnnorexa [HOK
O06o06menue u https://m.edsoo.ru/ff0d40c4
CHCTEMATH3allHs 3HAHUI
Kontponsnas padora Nel

b K
20 o TeMe «BemecTBa u nomorexa HO
https://m.edsoo.ru/ff0d4290
XUMHUYECKHUE PEAKITII
Bo3nyx — cmech ra3os.

21 CocraB Bo3ayxa. bubnuotexa [JOK
Kucnopon — snement u https://m.edsoo.ru/ff0d448e
npocrtoe Beectso. O30H
dusznyeckue u
XHMHYECKHE CBOMCTBA BuG OK

22 KHCIopo/ia (peakiuu nbmmorexa I1

OKHUCJIEHUS1, TOPEHUE).
ITonsarme 00 okcumax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

23

CriocoOblI moryueHHst
KHCJIOpO/Ia B
1a00paTOpUH U
MIPOMBIIIICHHOCTH.
IIpumeHeHne kucnopoaa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

24

TennoBoii a3 dext
XUMHYECKON peaKIiH,
TIOHSATHUE O
TEPMOXUMHUIECCKOM
YpaBHEHHH, IK30- U
IHAOTEPMHUYECKUX
peaKnusx

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

25

Tormso (HedTh, yrois u
MeTaH). 3arpsi3HeHue
BO3/1yXa, CIIOCOOBI €ro
MIPEOTBPAIICHHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

26

[IpakTuueckas pabora Ne
3 o reme «llonydyenue u
coOupaHHe KHCIOpO/a,
W3YyYEHHUE €r0 CBOMCTB)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

27

Bonopoa — snemeHT u
IIPOCTOE BELIECTBO.
Haxoxnenue B mpupoe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

28

dusznyeckue u
XUMHYECKHE CBOMCTBA
Bojopoxa. [Ipumenenne
BOJIOpOJIa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0



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

29 [TonsiTue o KUcCIOTax U bubmuorexa [JOK
COJSIX https://m.edsoo.ru/ff0d50d2
30 Cnioco6bl nosty4eHust bubnmoreka [JOK
BOZIOPOJIa B TAOOpaTOpHH https://m.edsoo.ru/ff0d4dd0
[TpakTruyeckas pabora No
31 4 no teme «llomyuenue u bubnunoreka [HOK
coOupaHue BOAOPOJa, https://m.edsoo.ru/ff0d4f42
W3YyYEHHUE €TI0 CBOWCTB)
32 Mousipablii 00BEM razos. bubnuoreka [IOK
3akoH ABorajapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma,
KOJINYECTBA BEIIECTBA
33 rasa I1o €ro M3BECTHOM bubmorexa LHOK
Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
Wi 00bEMY
Boraucnenns 006EM0B
ra3oB 10 YPaBHEHHIO
34 €aKI[M1 Ha OCHOBE bubmorexa HOK
peart . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX
OTHOIIIEHUH Ta30B
dusnveckue u
35 XHMHYECKHAE CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTaB OCHOBaHMIA. bubmuorexa [JOK
[TonsTre 06 nHAMKATOpPAX https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 Hacpimennsie u bubmmorexa [TOK

HEHACBIIIICHHBIC

https://m.edsoo.ru/ff0d5b40
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PaCTBOPBHIL. Maccoas J0JIA
BCIIICCTBA B paCTBOPEC

[TpakTuyeckas padora No
5 mo Teme

«IpuroroBnenue
38 ACTEODOB ¢ bubmuoreka [JOK
P p . . . https://m.edsoo.ru/ff0d5eba
onpeneaEHHON MacCOBOM
JI0JIeH pacCTBOPEHHOTO
BEILIECTBA»
KonTponbnas padora No2
39 o Teme «Kucmopo bubmorexa LHOK
oA https://m.edso0.ru/ff0d6342
Bogopon. Boga»
OKcHJIBI: COCTaB,
40 KJIaccH(pUKAIHA bubmorera [JOK
i https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuyenue n xummdeckne
41 CBOWCTBA KUCJIOTHBIX, bubnuotexa [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUA: COCTaB,
42 KIaccupuKanus bubmorexa HOK
HL, https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa
43 [Tonyuenue n xummdeckne bubnnoreka [JOK
CBOMCTBa OCHOBaHM I https://m.edsoo.ru/ff0d67ca
KucmoTsr: cocTas, BuG OK
44 KJ1accupuKanus, nommoreka L1

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

HOJ'Iy‘lCHI/Ie N XUMHYCCKHEC

bubmuorexa [JOK

45
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):
HOMEHKJIaTypa, CII0COObI bubmumoreka [IOK
46
MOJIYYEHHUS, XUMUYECKHUE https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTruyeckas padora No
6. Pemenue
AKCIIEPUMEHTATbHBIX
47 3a/1a4 10 TeMe bubmorexa LHOK
https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJ1aCChI
HEOPraHUYeCKuX
COEIMHECHUIN»
I'enernueckas cBs3b
48 MEXy Ki1accamu bu6nmoreka [JOK
HEOPraHUYECKUX https://m.edso00.ru/00ad9a50
COEAMHEHHI
49 O06o00mmenue n bubmuoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00ad9ch2
KonTtponbHas pabora Ne3
50 1o Teme "OCHOBHBIE bu6mmoreka [IOK
KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
[IepBble mONBITKN
KJIaccuUKaIm
¢ bu6mmorexa [IOK
51 XUMHYECKUX IJIEMEHTOB.

[TonsaTtue o rpynmnax
CXOJHBIX 3JIEMEHTOB

https://m.edso0.ru/00ad9ffa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bubmuoreka [JOK

52 XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/00ada52c
. . MenneneeBa
[lepuonsl, rpynmnsl, bubnmoreka [JOK
53
IIOAPYIIIbI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocraB bubmumoreka [IOK
aTOMHBIX siaep. M3oromnbl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX
000JI0YEeK aTOMOB
55 EMEHTOR bu6mmoreka [IOK
. https://m.edsoo.ru/00ada6bc
[Tepuonnueckoit CuCTeMbI
. . Menaeneea
XapakTepucrrka
XUMHUYECKOI'0 AJIEMEHTA
56 IO €ro TOJIOKEHUIO B bubmorexa HOK
. https://m.edsoo.ru/00ada824
Ilepuonnueckoii cucreme
J1. 1. MenaeneeBa
3HavyeHne
Ileproguueckoro 3akoHa
57 JUISL pa3BUTHUs HAYKU U bu6mmoreka [IOK
npaktuku. J[. W. https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HBIN,
MeJaror U TpakIaHuH
o8 g?jg;iiﬁey§°K' Bummorexa [IOK

CHCTeMaTHu3alus 3HaHu! /

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c

Bcepoccuiickas
IpoBepoyHas pabora

KonrtponsHas pabora N4
o Teme «CTpoeHue

bubmuorexa [JOK

59 ATOM. XHMquCKajI https://m.edsoo.ru/00adb486
cBs13b» / Beepoccuiickas
nmpoBepoyHas pabora
DNeKTPOOTPULIATETLHOCTh
60 aTOMOB XUMHYECKHX bubmorera [JOK
https://m.edsoo.ru/00adaab8
3JICMEHTOB
61 HMonnas xuMmuaeckas bu6mmoreka [IOK
CBSI3b https://m.edsoo.ru/00adac34
62 KoBanientnas nomnsipuas bubnnoreka [JOK
XUMHUYECKasl CBI3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenossspHast bubnuoreka [IOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
4
6 Crenems oxkncneris https://m.edsoo.ru/00adae28
OxucaurenpHo-
65 BOCCTaHOBUTEJILHBIE bubmorexa [JOK
https://m.edso0.ru/00adb076
peakiumn
66 Oxucnaurenu u bubmuorexa [JOK
BOCCTaHOBHUTEIIHU https://m.edso0.ru/00adb076
PesepBHbIii yPOK.
67 O06o06mieHue U bu6mmoreka [JOK

CUCTeMaTH3aIusl 3HAaHUH
o Teme «CTpoeHune

https://m.edso0.ru/00ad9cb2



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2

aroma. XuMHYecKast
CBA3b»

Pe3epBHbIit ypok.

bubmuorexa [JOK
68 OGobmerme u . ! https://m.edsoo.ru/ff0d61c6
CHCTEMAaTHU3alNs 3HAHHUI
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosaunyecTBo 4acoB Hcnoan3oBan
JJIeKTPOHHbIE
Ne Hara ue
w/n Tema ypoka Beero Kontpoabusie | IpakTuueckue — uudpobie OBopyiosanus
padoThI padoThI oOpa3oBaTe/ibHbIE
«Toukn
PECYpert pocTtay

[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHUYECKHUX DJIEMEHTOR https://m.edsoo.ru/00adb59e
. 1. MenneneeBa
3aKOHOMEPHOCTH B

) W3MEHEHUU CBOMCTB 1 bubmuorexa [JOK
XUMHUYECKHUX DJIEMEHTOR https://m.edso0.ru/00adb6b6
IIEPBBIX TPEX NEPUOA0B
Knaccudukanus n

3 HOMEHKJIAaTypa 1 bubnuoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIIECTB
Bunsl xumudeckoil cBs3u

4 M THUIIBI 1 bu6mmoreka [JOK
KPUCTaJUIMYECKUX https://m.edsoo.ru/00adbac6
peLEToK
KonTponpHas padora Nel
o teme «IloBropenue u

5 yriyOJIeHHe 3HAaHUN 1 1
OCHOBHBIX Pa3/IeioB
Kypca 8 kiaccay



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Knaccudukanms

bubmuoreka [JOK

6 XUMHUYECKUX PEaKLUi 1o
peartl https://m.edsoo.ru/00adbcb0
pa3IMYHBIM NPU3HAKAM
ITonsTHE 0 cKOpOCTH
XUMHUYECKON PEAKLUU.
7 [ToHsiTHE O TOMOTE€HHBIX bubmmorexa LIOK
https://m.edsoo.ru/00adbe9a
U T€TEPOreHHBIX
peakuusx
[lonsiTHE O XUMHUECKOM
paBHOBecuu. DaKkTOpHI,

8 BIIMAIOIINE HA CKOPOCTh bubnnoreka [JOK
XUMHUYECKOHN peakiuu u https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO
paBHOBECHs
OxucaurenpHo-

9 BOCCTAHOBUTEIIbHBIE bubmmorexa [JOK

https://m.edsoo.ru/00adcade
peakiuu
Teopus

10 AIEKTPOJIUTUYECKON bubnmnorexa [JOK
mucconuanuu. CUIbHBIE https://m.edsoo.ru/00adcd68
U cJ1a0bl€ AJIEKTPOJIUTHI

1 Honnble ypaBHEHMS bubnuoreka [IOK
peakuuin https://m.edso00.ru/00add448
XUMHUYECKHE CBOWCTBA
KHUCJIOT U OCHOBAHHI B

. bubnuotexa [JOK

12 CBeTe IpeCcTaBIeHU 00

ANEKTPOJIUTUYECKON
IHUCCOLIUAINA

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHYECKHAE CBOMCTBA
COJIEH B CBETE

bubmuorexa [JOK

13 i 00
TPCACTABICHII O . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON
JUCCOIAIIUU

14 [lonsiTue o rugponuse bubnmoreka [JOK
coJieit https://m.edsoo.ru/00add9d4

15 O06o01eHue u bubmuoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne

16 1. «Pemenue bu6mmoreka [IOK
3KCIEPUMEHTATbHBIX https://m.edsoo.ru/00addbfa
3a/1a49»
Kontponbnas padota No2
o TeMe

17 «INEKTPOTUTHYECKAS bubnuoteka [JOK
Jcconranus. https://m.edsoo.ru/00addec0
XUMUYECKUE peaklluy B
pacTBopax»
OO01mas xapakTepucThKa

18 rajoreHoB. XNMHUYECKHE bu6mmoreka [IOK
CBOMCTBA Ha IIPUMEPE https://m.edsoo.ru/00addfe2
XJIopa
XnopoBogopon. ConsgHast

19 KHCIJIOTAa, XUMUYECKHE bu6mmorexa [IOK

CBOMCTBA, OJIyYEHHE,
MIPUMEHEHHE

https://m.edso0.ru/00ade104



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[IpakTrueckas padota No
2 no teme «llonyuenue

bubmuoreka [JOK

20
COJISTHOM KHMCJIOTHI, https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTB»

Beruucnenus no

21 YpaBHEHHUSM XHUMHYECKHX bubnmoreka [JOK
peakuuii, €ciii OJIMH U3 https://m.edsoo.ru/00ade488
pEearcHTOB JIaH B H30BITKE

99 OO01mas xapakTepucTHKa bubnuorexa [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJIIOTPOIIHBIE
MOJTU(UKAIIIH CEPBHI.

23 Haxoxaenune cepol u e€ bu6mmoreka [IOK
COCMHEHUI B IPUPOJIC. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA
cepbl
CepoBomopo1, CTpOEHHUE,

24 ¢busnueckue u bubmorexa HOK

. https://m.edsoo.ru/00ade802
XUMHUYECKHE CBOWCTBA
Oxcunsl cepol. CepHas

o5 KHCJI0Ta, (PU3NYecKue U bubnnoreka [JOK
XHUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEaAKIIHH,

JIe)Kalllie B OCHOBE BuG 10K
nOIMoTeKa

26 IIPOMBIIIJIEHHOTO

crioco0a Moyry4yeHust
CEpPHOM KHUCIIOTBHI.

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

Xumuaeckoe
3arpsi3HEHUE
OKpYIKaroIen cpeibl
COCIMHEHHSIMU CEPBI

Brruncnenne maccoBon

27 OJIM BBIXOJIa IPOIYKTa bubmorexa [IOK
a /1 HpOLYK https://m.edsoo.ru/00adec8a
peakuu
OO01as xapakTepuCcTHKa
31eMeHTOB VA-TpyIbL.
28 A30T, pacupocTpaHeHUE bubmorexa HOK
» pactipoctp https://m.edsoo.ru/00adeea6
B Ipupojie, GU3NIECKue
1 XMMHUYECKHE CBOMCTBA
AMMUak, ero
(buznvecKue u
29 XHMHYECKHE CBOMCTBA bubmorexa LIOK
’ https://m.edso00.ru/00adf004
MOJIy4eHUE U
MIPUMCHCHUE
[TpakTuueckas padora No
30 3 o reme «llomyuenue bubnuoreka [IOK
aMMHaKa, U3y4eHue ero https://m.eds00.ru/00adf180
CBOICTBY
A3oTHas KHCI0Ta, €€
31 ¢busnueckue u bubmorexa HOK
. https://m.edsoo.ru/00adf306
XAMHYECKHE CBOMCTBA
Hcnonb3oBanue
39 HUTPATOB U COJEH bubmuoreka [IOK

AMMOHMA B Ka4CCTBEC
MHHEPAIBbHBIX

https://m.edso0.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

ynoopeHuii. XuMHu4ueckoe
3arpsi3HEHUE
OKpY>Karolen cpeibl
COETMHEHUSIMH a30Ta

33

dochop. Okcnn
dbocdopa (V) u
dbochopnas kuciora,
(dbuznveckue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
(docdaroB B kauecTBe
MUHEPAITBHBIX
ynoOpeHuid. 3arps3HeHue
MPUPOAHON CpeIbl
dbocharamu

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHEeHHE B
npupoae, Gpuznyeckue u
XMMHYECKHUE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxkcupl yriaepojaa, ux
¢buznueckue u
XUMHYECKHE CBOMCTBA.
OKOJIOTHUCCKHE
MPOOJIEMBI, CBSI3aHHBIE C
okcuaoMm yriepoaa (1V)

bu6mmorexa [IOK
https://m.edsoo.ru/00adfebe

37

VYroapHaa KUcioTa u eé
COJIH

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

[IpakTrueckas padota No
4 1o Teme "llonyuenue

38 YTJIEKUCIIOTO rasa. bubmmorexa [JOK
https://m.edsoo.ru/00ae027e

KadectBennas peaxius
Ha KapOoHaT-uoH"
[TepBoHavasibHBIE
IIOHSATHS 00

39 OpraHUYECKUX bubmorexa HOK

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

BEILIECTBAX KaK O
COCIMHEHHSX YTIIepo/ia

40 Kpewmuuii u ero bubnnoreka [JOK
COETUHEHUSI https://m.edsoo.ru/00ae080a
[TpakTrueckas padota No
5. Pemenue

41 AKCIEPUMEHTAIIbHBIX bubnnoreka [JOK
3aJ71a4 110 TEME https://m.edsoo.ru/00ae0bf2
«BakHeme HeMeTaUIbl
U UX COCIUHCHHUS
KonTtponbHas pabora Ne3

4 mo teme «BakHeiine bu6mmoreka [JOK
HEMETAJIBI U UX https://m.edso0.ru/00ae0e18
COCIUHCHHUS»
OO01mmas xapakTepucThKa
XUMHUYECKHUX DJIEMEHTOB

43 — METAaJIJIOB. bu6mmoreka [JOK

Meramnnueckas CBSI3b U
MeTaJTnYecKas
KpUCTaJUTHYeCKast

https://m.edso0.ru/00ae103e
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https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

pemérka. Guznyeckue
CBOICTBa METaJJIOB

XMMHUYECKUE CBOUCTBA

44 METaJLJIOB. bubmuoreka [JOK
DIIEKTPOXUMHUYECKUH P https://m.edso00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO0mu1ue crmocoObl
MOJTyYEHUSI METaJIOB.

CnnaBel. Beraucienus mo

45 aBHEHHUSAM XUMHYECKUX bubmorexa HOK
yp . https://m.edsoo.ru/00ael1156
peaKkmui, eciii OJMH U3
pEareHTOB COJCPIKUT
puMecu

46 [TonsiTne 0 KOppO3UKU bubnuorexa [JOK
METAJIJIOB https://m.edso0.ru/00ae1278

bu6mmoreka [IOK

47
[esotmere MeTas: https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUIBI bubnnoreka [JOK
HATpHUs U KaJIUsl https://m.edsoo.ru/00ae14b2

€II0YHO3EMEIIbHEIC

49 I\LETaJIJIBI — KaJbIUHA U bubmorexa HOK

. t https://m.edso00.ru/00ae15e8
MarHui

50 Baxuelinie coeqiHEHUS bu6mmorexa [IOK
KaJIbIIHs https://m.edsoo.ru/00ael5e8

51 O0600mmenue u
cUCTEeMaTH3aInsI 3HaHUH

59 JKEcTkocTh BOJKI 1 bu6nmoreka [JOK

CIOCOOBI €€ yCTpaHeHus

https://m.edso0.ru/00ae1886
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[IpakTrueckas padota No
6 no teme "JKEcTKOCTh

bubmuoreka [JOK

53
BOJBI U METOJIEI €6 https://m.edsoo.ru/00aelae8
ycTpaHeHus"
bu6mmoreka [IOK
54 A I
JTEOMHUTHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA bubnnoreka [HOK
OKCHJIa ¥ TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 K
eI1eso https://m.edsoo0.ru/00ae1d86
OKcHABI, THAPOKCHOBI U
o7 coJiu iwnesaﬂ I()I ) u " bubmmorexa [JOK
https://m.edsoo.ru/00ae35e6
xenesa (1)
58 O06006111eHE U
CHCTEMAaTH3allHsl 3HAHUHI
[TpakTuueckas padora No
7. Pemenue
59 AKCIEPUMEHTAIbHBIX bubnmnoreka [JOK
3a]71a4 110 TEME https://m.edsoo.ru/00ae3de8
«BaxHelmme MeTaaiIbl U
HUX COEIUHEHUS»
Brruncnenus mo
yYpaBHEHUSM XUMHUYECKUX
60 peaKkmuii, eciii OJMH U3 bu6mmoreka [JOK

peareHTOB J1aH B H30BITKE
WJIA COAEPKUT TPUMECH.
Brruncnenus MmaccoBou

https://m.edso0.ru/00ael1750



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

JIOJIA BBIXOJ1a TIPOTYKTa

peakuuu
61 O06o0meHue u ) 1
cHUCTeMaTH3aIvs 3HaHUI
KonrtponsHas pabora N4
62 o teme «Baxueiiue 1
METaJLTBI U UX
COCIUHCHHUS»
BemectBa u marepurainsl
63 B ITIOBCEIHEBHOM YKU3HH 1 bubmmorexa [IOK
https://m.edso0.ru/00ae3f50
YyejoBeKa
XUMHYECKOE
64 3arpsA3HCHUC 1 bubnnorexa [IOK
p . https://m.edsoo.ru/00ae4270
OKpY’Karolen cpeabl
65 Ponp xumuu B perieHnn 1 bubnuoreka [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0o.ru/00ae4270
PesepBHbIit ypoK.
66 O6o00mmenue n 1 bubmorexa [IOK
. https://m.edsoo.ru/00ae0d0a
cUcTeMaTu3als 3HaHUI
PesepBHbIit ypoK.
67 O60061eHue u 1 bubmorexa HOK
. https://m.edsoo.ru/00adb33c
cucTeMaTu3aIys 3HaHUI
PesepBHbIii yPOK.
68 O6o6meHIe 1 1 bu6mmorexa [IOK
. https://m.eds00.ru/00ad9ch2
cucTeMaTu3aIys 3HaHUI
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

IIo Teme: ((HCpBOHaanIBHI)IG XUMHNYCCKHUEC ITIOHATHA»

11

pPacKpbhIBaTh CMBIC OCHOBHBIX XHMHYECKHUX TIOHSTHH: aToM,
MOJIEKYJ1a, XUMHUYECKHIl DJIEMEHT, MPOCTOE BELIECTBO, CIOXKHOE
BELIECTBO, CMECh (OJHOpPOJHAs U HEOAHOPOAHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAas M MOJEKyNspHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJs XMMHYECKOIo
AJIEMEHTa B COCUHEHHUH, MOJIPHBIA 00BEM, XUMUYECKas peakius,
KIacCUPUKAIMS  peakluid: PEeaKlUd COCIUHEHHUS, PEaKIUuu
pa3NoKEHUs, PEaKIMH 3aMeIleHHUs, peakIuu oOMeHa, JK30- U
SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBON 3(PdeKT peakuuu, pacTBop,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

1.2

HUIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUN U

IMPUMCHATH 3TU IMOHATHA ITPHU OMMMCAHWHN BECIICCTB U UX HpCBpaHICHI/Iﬁ

1.3

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBiIeHUs (GOopMyIl

BCIICCTB U ypaBHCHI/Iﬁ XUMHUYCCKUX pCaKHI/Iﬁ

1.4

PaCKpbIBATH CMBICII 3aKOHOB COXpaHCHHA MaACChl BCILCCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOTO YYCHHA, 3aKOHa

ABoraapo

1.5

OMpeaACiITL  BAJICHTHOCTH ATOMOB  JJICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE peakUuH (10 YHCIy U COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJISAPHYHO U MOJISIPDHYIHO MACChI

BEILIECTB




1.8

BBIYHCIISITh MAaCCOBYIO JIOJIF0O XMMHYECKOTO 3JIEMEHTa 1o (opMyIie

COCIUHECHUA,

1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

1.10

IIPUMEHSATh €CTECTBEHHOHAYYHbIE METO/1bI IO3HAHUS — HAOJIIOICHHUE,
U3MEpPEHUE, MOJEIMPOBAHUE, JKCHEPUMEHT  (peaJibHbll U

MBICJICHHBIN )

Ilo Teme: «BaxHelmmue MMPEACTABUTECIIN HCOPraHUYCCKHUX BECIICCTB)»

2.1

PAaCKpbIBAaTb CMbBICII OCHOBHBIX XHWMHUUYCCKUX MMOHSTHM: OKCHI,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIpeAEATh MPUHAJJIEKHOCTh BEILECTB K ONpPENEIEHHOMY Kiaccy

coequHeHui o popmynam

2.3

KJ'IaCCI/I(bI/H_[I/IpOBaTL HCOPraHN4CCKUC BCUICCTBA

2.4

XapaKkTepu3oBaTh (OMUCHIBaTh) OOMIME XHMHUYECKHE CBOMCTBA
BEILIECTB PA3IMYHBIX KIJIACCOB, MOJATBEPXKAasl ONMKUCAHUE TIPUMEpaMu
MOJIEKYJISIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOIUX  XUMHYECKHX

peakuuii

2.5

IIPOTHO3UPOBATH CBOICTBa B€OICCTB B 3aBUCHUMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IPOTCKAHUA XUMHUYCCKUX

HpeBpaHIeHI/II\/JI B Pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh IMpaBWaM IOJb30BAaHUS XHUMHYECKOW TMOCYAOM H
nabopaTopHbIM 000pYIOBaHHUEM, a TAaK)Ke MpaBUiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUU C WHCTPYKIUSMU IO BBITIOJIHEHUIO
mab0PaTOPHBIX XUMHUYECKHX OIBITOB MO MOTYYCHHUIO U COOMPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOJAA U KHUCIOPO/Ia), IPUTOTOBIIEHUIO
pacTBOpPOB C OIPENEIEHHOM MAacCOBOM JIOJEH PAaCTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MPOBOAUTH XHMHUYECKHUE IKCIICPUMEHTHI
[0 Pacrno3HaBaHUIO PACTBOPOB WIEIOYEH M KHUCIOT C MOMOILBIO

WHMKATOPOB (JakMyc, ¢heHondraaer, METUIOPaHXK U IpYTrHe)

2.7

MIPOBOJIUTH PACUYETHI IT0 YPABHEHUIO XMMUYECKON peaKkIuu

I[To Teme: «llepuonuueckuii 3akoH u Ilepuogmueckass cucrema
xumuyeckux sneMeHToB [[. M. MenpeneeBa. CtpoeHue aTtomos.

Xumudeckas cBI3b. OKHUCIHNTENLHO-BOCCTAHOBUTEIIHLHBIC PEaKkum»

3.1

PaCKpBIBATE CMBICI OCHOBHBIX XMMHYCCKHX TIOHSATHH: AApO aTtoMa,

AJIEKTPOHHBIA CJIOM aToma, aToMHas OpOUTalb, pPaAMyC aroma,




XUMHYCCKAsA CBA3b, HOJSIpHAA W HCIIOJISIpHAd KOBAJICHTHAs CBA3b,
QJICKTPOOTPULIATECIIBHOCTh, HOHHAsd CBA3b, HOH, KAaTHUOH, aHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/H_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

3.3

OIMCHIBAThH M XapaKTepHU30BaTh TabIuuny0 Gopmy Ileproamueckoit
CHCTEMbl XMMUYECKHX 3JEMEHTOB: Pa3jinyaTh IOHATHS «IJIaBHas
noarpynna (Arpynma)» u «mobounas noxrpynmna (brpymma)y,

«MaJIple» U «OOJIbIIHE) MMCPHUOAbL

3.4

packpsiBaTh cmbicn Ilepuognueckoro 3akona J[.M. Menpeneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOJUYECKOM  3aBUCHUMOCTH
CBOHCTB XHUMHUYECKHX DJJIEMEHTOB OT UX IOJOXKEHUI B

[Iepnonnueckoii cucreme

3.5

COOTHOCHUTH O603H3‘I€HI/I$I, KOTOPBIC HUMCIOTCA B Ta6JII/IIle
«HepI/IOI[I/I‘leCKaH CHUCTCMa XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnpeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB Hu 3apgaa daapa, 06mee qucio

AJIEKTPOHOB U pacrpeaeNeHUue UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

OIPCaACIIATh CTCIICHDb OKHCJICHHUA  OJICMCHTOB B 6I/IHapHI>IX

COCINHCHUAX

3.7

OIIPECACIIATE BUJ XUMHYECKOH CBS3U (KOB&J’ICHTH&H 151 I/IOHHaSI) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeriecTBo 1 XUMHYECKas peakuus»

11

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX TMOHSTHI: pacTBOp,
ANEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJUTHYCCKAS JTUCCOIHAIIHS,
peaKkiuu MOHHOTO OOMEHa, KaTalu3aTrop, XUMUYECKOEe PaBHOBECHE,
obpaTuMbIe " HeoOpaTUMbIe peakium,
OKHUCJINTCIbHOBOCCTAHOBUTCIbHBIC pCaKkuuu, OKHUCIHUTCIIb,

BOCCTAaHOBUTCJIb, OKHCJIICHHC HW BOCCTAHOBJICHUC, aJlJIOTPOIINA,




aM(pOTepHOCTh, XHMMHYECKasi CBsI3b (KOBAJICHTHAs, WOHHA,
MeTaJUTMYecKas), KpUCTaUTMYecKash penéTka, CIUIaBbl, CKOPOCTh

XMMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHHA K

IIPUMCEHATH 3TU ITOHATHA IIPH OIMKMCAHKWHN BEIIECTB U UX HpCBpaH_[CHI/Iﬁ

1.3

COCTABJIATh YPABHEHMS DJIEKTPOJUTHUECKONW TUCCOLMALUU KUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE M COKpPAIEHHBIC YPaBHEHHUs pEaKLUN

HOHHOI0 OOMeHa

1.4

pacKpbIBaTh CYIIHOCTb OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOrO OajlaHca 3THX

peakuuii

1.5

IIpOBOAUTDH paC‘IéTH 10 YPaBHCHUIO XHUMHYECKOM p€aKuuu

ITIo temam: «Hemerannbpl U UX COSOUHEHUS» U «MeTamiabpl U HX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (ONUCBHIBaTh) O0mMKME U clHeuuduUuUecKue
XMMHUYECKHE CBOUCTBA ITPOCTHIX U CIIOKHBIX BELIECTB, OATBEPKIast
ONMCAaHUE TPUMEPAMU MOJEKYJISPHBIX W MOHHBIX YpaBHEHUN

COOTBCTCTBYIHOINUX XUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKquI, MOATBCPIKAAOIIUX
CYIICCTBOBAHUC TCHETHYCCKOM CBs3H MCKIAY B€IICCTBaAMH

PAa3JINIHBIX KJIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXXHOCTH IIPOTCKAHUA XUMHNYCCKUX npeBpameHI/Iﬁ B pas3JIMYHbIX

YCIIOBUSIX

2.4

ClIeI0BaTh TMpaBHJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYIOH U
abopaTOpHBIM O00OpPYAOBaHUEM, a TAKXKe MpaBUiaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKUHUSMHU IO BBITOIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUCHUIO U CO6I/IpaHI/IIO

F8.3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO 1“8.38.)

2.5

MPOBOJIUTh PEAKLIMH, MOATBEPXKIAIONIME KAaueCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATH ONBITHBIM IYyTEM XJIOPHU-,
Opomuza, wuoaun, kapbonar, ¢docdar, cumukar, cyiabgar,
THIPOKCHUMOHBI, KATHOHBI aMMOHUS, HOHBI M3yYEHHBIX METAJUIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB




ITo Teme: «XuMUS U OKpYXKaroLas cpeaa»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYeCKMX moHsaTui: [IJIK

31 BEIIECTBA; KOPPO3HUS METAJLIOB
MPUMEHITh OCHOBHBIC OIEpAaIlMM MBICIUTCIIEHON JCSITCIbHOCTH —
aHaJlM3 W CHUHTE3, CpaBHEHHE, O000O0IIeHHE, CUCTeMaTH3AllHIO,
3.2 BBISIBJICHHE IPHYMHHO-CJICICTBEHHBIX CBSI3eH — JUIS HW3yYeHUs

CBOMCTB BCIICCTB U XUMHYCCKHX peaKHHﬁ; CCTCCTBCHHOHAYYHBLIC
METOAbI IIO3HAHHUA — Ha6.]'IIOI[eHI/Ie, HU3MEPCHUE, MOIACIHNPOBAHHE,

9KCIIEPUMEHT (pEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumun. Ponab XuMuu B JKU3HM 4yeioBeKka. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. dU3NYECKUE CBOMCTBA BELIECTB. ATpEraTHOE COCTOSTHUE

BCIICCTB

1.2

ITonsTre 0 MeTOMAX MO3HAHUS B XUMUH. YK CTHIE BEelIeCTBA U CMECH. Crioco0b1

pas3aeneHus cMecen

1.3

ATOMBI W MOJICKYIJIBI. Xumuueckue d3aeMeHThl. CHUMBOJIBI XUMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA. ATOMHO'MOH@KYHH[)HOG yYueHuUue

14

XumMuueckas (1)OpMyJ'Ia. BanieHTHOCTE aTOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€IICCTB. OtHocurenpHas aTOMHasn macca.
OrHocuTtenbHas MOJICKYJIsIpHass Macca. MaccoBass O0as XHMMHYECKOTO

9JICMCHTA B COCIMHCHHUH

1.5

KomnuectBo BemectBa. Monb. MossgpHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl ¥ YHUCIa CTPYKTYPHBIX €IWHUI[ BemecTBa. Pacuérel mo dopmynam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

Pu3nyecKue U XMMUYECKHE SIBICHUSA. XUMUYECKas peakuus U €€ IPU3HAKH.
3akOH  COXpaHEHMs  MacChl  BEIIECTB.  XUMHUYECKHE  YPAaBHEHMS.
Knaccupukanus  XuUMHYeCKUX  peakiuil  (COeOUHEHHs, Pa3JIOKEeHMUS,

3aMeleHus, o0OMeHa)

1.7

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW TOCYIOM, C
MpaBUiaMu pabOTHI B 1abOpaTOpuu B IpruEMaMu 00pallieHus ¢ 1abopaTOpHBIM
o0opynoBaHUEM, M3Y4YCHHE U OMHCaHHWe (PU3NYECKHUX CBOWCTB 00paslioB
HEOPraHWYECKHX BENIeCTB, HaOmoaeHHe (GU3NUeCKuX (TUIaBIEHUE BOCKA,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKe, KUTIEHUE U KOHICHCAIUS BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEYHM, IMPOKAJIMBAHWE MEIHOW TPOBOJIOKH,
B3aMMOJICHICTBIE MeNla C KHUCIIOTOW) SIBICHUN, HAOMIOJeHHE U OMKCAHUE
MPU3HAKOB TMPOTEKAHMS XHWMHUYECKUX peakuuil (pa3joxkeHue caxapa,
B3aMIMOJICHICTBIE CEPHOM KHCIOTHl C XJIOPUAOM Oapwisi, pas3lioKEeHUE

ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoICHCTBHE JKeJie3a C PACTBOPOM




comu wmeau(ll), wm3ydenwe cmocoOOB pasneneHus cmeceid (C MOMOIIBIO
MarHurta, (QWIbTPOBaHME, BBIIAPUBAHHE, AUCTUIUIALMUA, Xpomarorpadusi),
MPOBEJICHUE OYUCTKM TIOBAPEHHOW COJNM, HAOJIOJICHUE U OINKCAaHUE
PE3yNIbTaTOB MPOBEACHUS OMNBITA, WILTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs

MAaccChl, CO3/IaHUE MOJIEIEN MOJIEKYJI (IIApPOCTEPHKHEBBIX )

Baxwnerinume npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 31eMeHT U IpocToe
BemecTBo. Haxoxenune kuciopoaa B npupojie, Gu3ndeckue U XUMHUUECKHE
cBoiicTBa (peakuuu ropenus). Oxcuzasl. [Ipumenenue xucnopoga. CrnocoOsl
MOJyYeHHs KUCIOpoAa B JabopaTopuu M IMPOMBIIUIEHHOCTH. KpyroBopor

Kucsopoza B npupoje. O30H — autoTponHas MoAnHUKaAINS KUCIOPoaa

2.2

TeroBoil 3pGeKT XUMHUYECKOW peakuH, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- ¥ DHIOTEPMHUYECKHUE PEeaKIUH. TOILNIMBO: Yrojab U METaH. 3arps3HEHHE

BO3JlyXa, yCUIICHHE MTAPHUKOBOTO 3 (PeKTa, pa3pylieHUE 030HOBOTO CII0s

2.3

Boznopox — anemeHt u npoctoe BemecTBo. HaxoxkeHrne BoJopoja B IPHPOJIE,
bu3MYecKue W XMMHYCCKHAE CBOWCTBA, MPHUMEHEHHE, CIIOCOOBI TOyYCHHUSL.

Kucnote! u conu

2.4

MounsipHbiii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

@dusnyeckrue CBOWCTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpHI.
Hacsliennslie 1 HEHACBILLIEHHBIE PACTBOPLI. PaCTBOPUMOCTH BEILECTB B BOJIE.
MaccoBass o151 BellecTBa B pacTBope. XHMHUYECKUE CBOWCTBA BOJIBI.
OcHoBaHusd. Ponb pacTBOpOB B mpupose U B KU3HU yenoBeka. Kpyrosopor
BOJABI B TIPUPOJIE. 3arpsi3HEHHE MPUPOAHBIX BoA. OxpaHa M OYMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanus neopranuueckux coenuHeHuid. Oxcunpl. Knaccuduxanus
OKCHJIOB: coJjieo0pa3yromre (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyrone. Homenknarypa okcuaoB. dusndeckue U XUMHYECKUE

CBOMCTBa OKCHJIOB. [Toiryuenne okcuaoB

2.7

OcHoBanus. Knaccudukanust ocHOBaHUI: MIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHuil. PU3nUeCcKre 1 XMMUUECKHUE CBONCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUI

2.8

Kucnorel. Knmaccudukamust kucinor. Homenknarypa kucinor. Ouzndeckue u
XAUMHUYECKHUE CBOMCTBa KUCIOT. Psim aktuBHOCTHM MetasuioB H.H. Bekerosa.

[TonydyeHue KuciaoT




2.9

Comu. HomeHnknatypa coneil. @usndeckre U XUMUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit

2.10

I'enernueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

211

XUMUYECKUI HKCIEPUMEHT: KauyeCTBEHHOE OIpeAeNieHuEe COJep>KaHus
KHCJIOPOAa B BO3/AyXE, NOJy4YeHHE, COOMpaHe, paclio3HaBaHHE W U3YyUCHHE
CBOMCTB KHCIIOPO/1a, HAOIOIeHUE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBUSI BOSHUKHOBEHMSI U MPEKpaIlleHUs TOpeHus (1moxapa), 03HaKOMJIEHHE
c oOpa3lamMM OKCHJIOB U OIHMCAHHWE UX CBOWCTB, MOJydyeHHUE, cOOMpaHue,
pacrno3HaBaHHE M U3Yy4Y€HHE CBOMCTB BOAOpOJa (TOpeHHE), B3aUMOJIEHCTBUE
BOJIOpOa C OKCHUIIOM meau(ll) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEpPHAIIOB), HAOJI0/IeHuE 00pa3lioB BEIIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEM  pPACTBOPEHUS BEIIECTB C  Pa3IUYHON
pacTBOPUMOCTBIO, MPUTOTOBIECHHUE PACTBOPOB C OMNPEICIEHHOW MAacCOBOM
Jo7Iell PacTBOPEHHOTO BELIECTBAa, B3aMMOJCWUCTBHE BOJbl C MeETaulaMu
(HaTpueM W KaibleM) (BO3MOXXHO WCIIOJIb30BAaHUE BHUIECOMATEPUATIOB),
OTpe/ieNieHUE PacTBOPOB KHUCIOT U IIEJOoYed ¢ MOMOUIbI0 HHAUKATOPOB,
UCCleIOBaHNEe O0O0pa3l0B HEOPraHMYECKHX BEILIECTB PA3JIMYHBIX KIIACCOB,
HaOlto/IeHWe W3MEHEHHUs OKpPAacKh HMHIUKATOPOB B pacTBOpax KHUCIOT U
uienoyuei, u3yuenue Bzaumoaeiicteus okcuna menu(ll) ¢ pactBopom cepHoit
KUCJIOTBI, KHUCJIOT C MeETaUlaMH, peaKUuid HEeUTpaau3aluu, MOoJTy4YeHHE
HEpPacCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO MeTalla JAPYTHMM U3
pacTBOpa COJM, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1ad 10 Teme «BakHeiime

KJIACChl HECOPIraHNYCCKUX COE€OUHEHUI

[Iepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMoB. XUMHYECKask CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[lepBrle MONBITKM KiIaccU(PUKAIMM XUMUYECKUX dJeMeHTOB. [loHsTHE O
IpYIIAaxX CXOAHBIX AJIEMEHTOB (IIEJIOYHbIE U IIETOYHO3EMENIbHbIE METalIbl,
rajloreHbl, MHEPTHBIE Tra3bl). DJIEMEHTHI, KOTOpble 00pa3yloT am(poTepHbIe

OKCHUABI U TUAPOKCHUIBI

3.2

[lepuonnueckuit 3akoH. Ilepuonuueckas cuctemMa XMUMHYECKUX SJIEMEHTOB
JN.U. MenneneeBa. Koporkonepuomnas u JUIMHHONEpHOAHAs (POpPMBI
[Tepuonnueckoit cucrteMbl xuMuueckux dnemeHToB .M. Menneneena.
[Tepuonpr u rpynmnbl. OU3NYECKU CMBICT MOPAIKOBOIO HOMEpPA, HOMEPOB

nepuoaa v rpyuribl 3JICMCHTA




3.3

Crpoenune aromoB. CoctaB aTOMHBIX sA1iep. M3oTonel. DnekTponsl. CTpoeHue
JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKHX 3JIEMEHTOB
IIepunonnueckoii cucremsl [I. M. MeHnneneeBa. XapakTrepucTuka XMMU4YECKOTO

3JIeMEeHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH W3MEHEHHUsI paanyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOWCTB MO IpyHnaM M IEPUOJAM.
3nauenue [lepnoauueckoro 3akoHa u [lepuonnueckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB JUIs pa3BuUTUsA Hayku U npaktuku. J[.M. MenaeneeB — yuy€Hblid U

I'paXXaaHUH

3.5

Xumuyeckass cBs3b. KoBaneHTHast (HOJSpHAs U HEMOJspHAasl) CBS3b.

3JIGKTpOOTpI/IIIaTCJII)HOCTI> XAMHUYCCKHX 3JIeMEHTOB. FIoHHAs CBI3b

3.6

CremneHb OKHUCJICHUS. OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuuu.

Hpoueccm OKHCJICHHS B BOCCTaHOBJIEHHS. OKUCIMTEIN U BOCCTAHOBUTEIIH

3.7

XUMHYECKUM OKCIICPUMCHT: H3YUCHUC 06pa3u013 BCIICCTB MCTAIJIIOB H
HEMCTAJIJIOB, B3aUMOJCHCTBHE rHApOKCHaa NUHKA C paCTBOpaMu KHUCIOT U
menoqeﬁ, IMMPOBEACHUC OIBITOB, NJNTFOCTPUPYIOIIUX ITPUMEPBI OKUCINUTCIIBHO-

BOCCTAaHOBUTENbHBIX peakluil (ropeHue, peakliuu pa3iokKeH!sl, COeTMHEHU)

9 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

[lepnonnueckuii 3akoH. [lepmoanueckas cucTeMa XMMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHHUH CBOMCTB
XUMUYECKUX 3JIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kalaus, KalbLUS M HX
COEJIMHEHUN B COOTBETCTBUHU C IMOJOKEHUEM 3JIeMEeHTOB B Ilepuomnueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XMMHYECKOM CBSI3U. THIBI KPHUCTaNIMYECKUX
pEmETOK, 3aBHCUMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTAJUIMYECKOU
pemETKM M BHJa XUMHUYecKoW cBs3u. Kiaccupukamus u HOMEHKIATypa
HEOpPraHMYECKUX BEUIECTB (MEXAyHapoIHas U TpHUBHAJIbHAs). XUMHYECKHE
CBOMCTBA BELIECTB, OTHOCSLIUXCS K Pa3jIM4YHBIM KJIACCaM HEOPraHUYECKUX

COC,I[I/IHGHI/If/'I, IFCHCTUYCCKAsA CBA3b HCOPIraHNYCCKUX BEIICCTB




1.3

Knaccugukaius XUMUYeCKUX peakyil o pa3InYHbIM MpU3HAKaM (110 YHUCITY
U COCTaBy y4YacCTBYIOIIMX B PEaKIUU BEILIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo
U3MEHEHHIO CTENICHEW OKMCIICHUS! XMMUYECKHX 3JIEMEHTOB, IO OOPaTUMOCTH,
0 YYacTHIO Karaiau3aTopa). OK30- U JHAOTEPMHUYECKHE pEakiuH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOH pcakuuu

14

[TonsiTue 06 0OpPaTUMBIX M HEOOPATHUMBIX XMMHUYECKHX peakuusx. [lonsTue o
TOMOTEHHBIX M TETePOreHHbIX peaknusax. [loHATHE O XUMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUAIOUINE HA CKOPOCTh XMMHUYECKOH pPEaKUuu |

IMMOJIOKCHHUEC XUMHUYCCKOT'O paBHOBCCHUA

1.5

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE — pEaKLUH,  JJIEKTPOHHbIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBleHHE YpaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN C HCIHOJb30BAHUEM METO/a

AJIEKTPOHHOTO OallaHca

1.6

Teopust ANEKTPOIUTUYECKON TUCCOLMALNUN. DIEKTPOIUTHl U HEIIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHu3Mm JHCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYeCKoH cBsi3u. CteneHp nucconuaniu. CUIbHBIC U CIIa0bIe DIEKTPOIUTHL.
Peakuuu nonHoro oomMena. YcinoBusi MPOTEKaHMs Peakiuii HOHHOTO OOMeHa,
MOJIHBIE M COKpalI¢HHbIE MOHHBIC ypaBHEHHS peakiuii. CBOWCTBA KHUCIOT,
OCHOBaHMW U coleil B CBeTe TMPEACTaBICHUH 00 SIEKTPOIUTUYECKON

nucconuanuu. KagectBeHHble peakiny Ha HOHBL. [IoHsATHE O THIpon3e coslen

1.7

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMIIEHHE C MOJENSMH KPHCTALUTHIECKUX
PELIETOK HEeOPraHMYECKUX BEIECTB — METAJUIOB M HEMETauoB (rpadura u
ayMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATPHs); UCCIIEOBAaHNE 3aBUCHMOCTH
CKOPOCTM XMMHYECKOM pEaKkLMu OT BO3JEHCTBUS pa3iU4HBIX (PAKTOPOB;
UCCJIEIOBAaHUE  AJIEKTPONPOBOJAHOCTH  pPAacTBOPOB  BEIIECTB, Ipolecca
JUCCOIMALMU  KHUCJIOT, Inenodyeid M cosnell (BO3MOXKHO MCIIOJIb30BaHHE
BUCOMATEPHAJIOB); TPOBEACHUE OIBITOB, WLTIOCTPUPYIOMINX TPU3HAKA
NpOTeKaHHUs peakuuii MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIACICHHE
raza, oOpa3oBaHHWE BOJBI); ONBITOB, WUIIOCTPUPYIOIIUX  IPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX peaxuui (ropenue, peakuuu
pa3IOKEHUs, COCNMHEHHS); pPACIO3HABaHWE HEOPTaHWYECKHX BEIIECTB C
MIOMOIIBI0 KaYECTBEHHBIX PEAKIMii Ha MOHBI, PEIICHHE YKCIEPUMEHTAIbHBIX

3aga4d

Hemeramie! 1 ux COCAUHECHUA




2.1

OOmast xapaktepuctuka TrajgoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHHe U (QU3UUYECKHEe CBOICTBa
MPOCTBIX BELIECTB — TAJIONEHOB. XUMHUYECKUE CBOMCTBA Ha MpUMEpE XJIOpa
(B3auMoJIeHiCTBHE C METallJIaMH, HEMEeTaJllaMu, IIejo4aMu). XIJI0POBOIOPOI.
ConsiHass KUCIIOTa, XHMMHYECKHE CBOMCTBA, IIOJIydeHHE, MPUMEHEHUE.
elictBue xJjiopa M XJOPOBOJOpPOJila HAa OpraHM3M uelloBeka. BaxHeiiiue

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

2.2

Obmas xapakrtepuctuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTepHble cTeneHn okucienus. CtpoeHue u puznyeckue cBoiicTa
IPOCTBIX BEIECTB — KHUCIOpOJa M cepbl. AJUIOTPOIIHbIE MOAHU(DUKAIMU
KHCIIOpOJa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPOL, CTPOEHUE,
¢uznueckue U XUMHUYECKUEe cBoMcTBa. OKCHIBI cepbl Kak IpPEACTaBUTENN
KHCJIOTHBIX OKCUA0B. CepHast KUCIIOTa, (pu3nUecKkre 1 XUMUYECKHUE CBOMCTBA
(oOure Kak MpencTaBUTENs Kiacca KMCIOT U creruduyeckue). XuMHUuecKue
peaKiyy, JeKallue B OCHOBE IPOMBIIUIEHHOIO CcIIoco0a MOJy4YeHUsl CEPHOM
kucinotsl. [Ipumenenue. Coau cepHOM KHUCIOTHI, KaUECTBEHHAs peakius Ha
cynbdar-uoH. HaxoxmeHue cepsl u €€ COeAMHEHUH B MPHPOJIe. XUMHUECKOE
3arps3HEHUE OKPYXKarolled cpellbl COETUHEHUIMHU cepbl (KMCIOTHBIE JT0KIH,

3arpsi3sHEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI €T0 TIPEI0TBPAICHUS

2.3

OO6mass xapakTepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpoOCTpPAaHEHUE B
npupoe, GU3ndecKkrue U XuMHIecKkue cBorcTBa. KpyroBopoT a3orta B mpupo/ie.
AmMmHak, ero (usMyeckMe U XMMHYECKHE CBOWCTBa, TMOJYy4YeHUE U
npuMmeHenre. Coiu aMMOHUS, MX (U3WYECKHE M XUMHYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHasi peaklius Ha MOHbI aMMOHUSA. A30THasl KUCIIOTa,
e€ momydeHue, (QU3MYECKHUE ¢ XUMHYECKHE CBOWCTBa (00mme Kak
IpeJICTaBUTENS Kilacca KUCIOT U cneruduueckue). Mcnonb3oBaHre HUTPATOB
U cojlied aMMOHHS B KadyecTBE MHUHEpaJbHBIX yH0OpeHuH. XHUMHUYECKOe
3arpsI3HEHUE OKPYIKAIOLIEH Cpellbl COEIMHEHUSIMHU a30Ta (KUCIOTHBIE JT0K]IH,

3arpsi3HEHNE BO3/1yXa, OYBBI U BOJOEMOB)

2.4

®ocdop, amnorpornubie Mogupukanuu gochopa, puznUecKue U XUMHUIECKHE
cBoiictBa. Oxcun Qocdopa(V) u dochopnas kucnora, ¢(uznvYeckue u
XMMHYECKHE CBOWCTBa, moiydeHue. Mcnonp3oBanue (ochaToB B KadecTBe

MHUHEpAJIbHBIX YA00peHHi




2.5

Ob6mas xapaktepuctuka 31eMeHToB |V A-rpynmbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. YTIJepoJl, aUIOTPOIHBIE
MOIU(UKAIIH, PACOPOCTPAHEHUE B NPHUPOJE, (PU3MUECKHE U XMMUYECKHE
cBoricTBa. Ancopobums. Kpyrosopor yriiepona B mpupoje. OKCuabl yrieposa,
X (pU3MYecCKHe M XUMHUYECKHE CBOWCTBA, JACHCTBHE HA JKUBHIC OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHe. DKOJOTHUeCKHe IPOOIeMbl, CBI3aHHBIE C OKCUIIOM
yraepona(lV); rumore3a rm00anbHOrO MOTETUICHUS KIMMAaTa; MapHUKOBBIN
s dekr. YrompHas KucIoTa U €€ CONU, MX (U3HYECKUEe M XUMHUYCCKHE
CBOIiCTBa, monyuyeHue u npumeHeHue. KauectBenHas peaxkiusi Ha KapOoHaT-
noHkbl. Vcronb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIICHHOCTH U

CEILCKOM XO03SHCTBE

2.6

HepBOHa‘-IaJII)HI)IG IIOHATHS 00 OpraHN4YCCKUX BCHICCTBAX KaK O COCIUHCHUAX
yriepoaa (MeTaH, 9TaH, OTWJICH, alCTUJICH, 3TAHOJI, TJIMLCPHUH, YKCYCHAasd
KI/ICJ'IOTa). Hx cocTtaB M XHMHYECKOE CTPOCHHC. ITonarue o OHMOJOTMYECKHU
BAXXHBIX BCHICCTBAX: XHUpPaAX, 6GJIKaX, YrjieBoAax — MW HMX PpOJM B KHU3HHU
YCJIOBCKA. MaTepI/IaJ'ILHOS CANMHCTBO OpPraHM4YC€CKHUX HW HCOPraHUYCCKHX

COEIMHEHUU

2.7

Kpemuuii, ero ¢usnueckue W XHMMUYECKHE CBOWCTBA, IOJIyYe€HHE U
npumenenue. CoelMHEHHsT KpeMHHS B mipupoje. OO0mue npeacTaBieHus: oo
okcuze kpeMuus(1V) u kpeMHueBoil kucinore. CUIIMKAThI, UX UCIOIb30BaHHUE
B OBITYy, MEOUIIMHE, TMPOMBIIUICHHOCTH. BaxkHeillne CTpoOUTENbHbIE
MaTepuaybl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGiemsr
0€30I1aCHOT0 MCIIOJIb30BaHUs CTPOMTENBHBIX MaTepHUaioB B IOBCEIHEBHOU

KHU3HU

2.8

XUMHUUYECKUH IKCIEPUMEHT: M3ydeHHEe 0Opa3lloB HEOPraHMUECKUX BEIECTB,
CBOWCTB COJITHOW KHCJIOTBI; MPOBEICHHE KaUeCTBEHHBIX PEAKIMK Ha XJIOPU-
WOHBI W HaONIOJICHHE TPU3HAKOB WX MPOTEKAHHS;, OIBITHI, OTPaKAIOIIHNE
¢u3nUecKkre 1 XUMHUYECKHE CBOWCTBA I'aJIOTEHOB U UX COCTUHEHUH (BO3MOXKHO
UCTIOIF30BaHUE BHJICOMATEPUAIIOB); O3HAKOMIICHHE C O0pa3liaMu XJIOPHUIIOB
(raJloreHUI0B); O3HAKOMJIEHHME C OOpa3laMu cepbl U €€ COEIUHEHUSIMHU
(BO3MOXHO HCIIOJIB30BAaHUE BHJIEOMATEPHAIOB); HAOJIOEHHE TIpoIecca
oOyrIMBaHUs caxapa Moj AeWCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI;
M3y4eHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI, POBEICHNE
Ka4eCTBEHHON peakiuu Ha cynbhaT-uoH U HAOIIOJCHHWE NpHU3HAaKa ¢

MPOTEKAHUS; O3HAKOMJICHHE C (PM3MYECKUMHU CBOWCTBaMH a3oTa, dochopa u




UX COEIMHEHHUH (BO3MOXKHO HCIIOJIB30BAaHUE BUAEOMATEpHUAIOB), oOpa3naMu
a30THBIX U (oChHOPHBIX yAOOPEHHI; ToydeHue, coOupaHue, paclio3HaBaHUE
U U3YYEHUE CBOICTB aMMHaKa; IIPOBEJCHUE KAYECTBEHHBIX PEaKLUi Ha MOH
aMMOHUS M (QochaT-uOH M M3Y4YEHHE INPU3HAKOB UX IPOTEKaHMS,
B3aMMO/IEICTBHE KOHLEHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEJBIO (BO3MOYKHO
UCIOJIb30BaHUE BUIECOMATEPHAIIOB); M3Y4YEHUE MOJAENEH KPUCTAIIMYECKUX
peméTok anmasza, rpagurta, (QyuIepeHa; O3HAKOMIIGHHE C TIPOLECCOM
a/1copOIIMK paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOIa3a; MOJydeHue, coOupaHue, paclo3HaBaHWE U U3y4CHHE CBOWCTB
YIJIEKUCIIOro Tas3a; MPOBEIEHUE KAueCTBEHHBIX peakuuil Ha kapOoHAT- U
CWJIMKAaT-HOHBl M HU3YyYEHHUE IIPU3HAKOB MX IPOTEKAaHMs; O3HAKOMIICHHE C
IPOAYKIMENW CHIIMKATHON MPOMBILIUIEHHOCTH; PEIIEHUE 3KCIEPUMEHTAIbHBIX

3a/1a4 1o TeMe «Ba)kHelIe HeMeTalabl M UX COeIUHCHUS

MeTamnibl ¥ X COSAMHEHUS

3.1

OO0mias xapakTepUCTUKAa XMMHUYECKUX 3JIEMEHTOB — META/VIOB Ha OCHOBAaHUU
UX nosiokeHus B Ileproanyeckoll cucTeMe XUMHUYECKHUX 3yeMeHToB J[.H.
MenneneeBa u ctpoeHust aToMoB. CTpoeHUE METAIIOB. MeTallTnyeckas CBS3b
U MeTaJuIMuecKas KpUCTAJUIMYecKas pelETKa. IJIEKTPOXUMHUUYECKUN Pl

HaIpsHKEHUN METaJNIOB

3.2

duznyeckue U XMMUYECKHe CBOMCTBa MeTaylIoB. O011IKe criocoObl MOTy4eHUs
MeTasuioB. [IoHsATHE O KOPPO3UH METANITIOB, OCHOBHBIE CITOCOOBI 3aLUTHI UX OT
Koppo3uu. CrutaBsl (CTajib, YyTyH, TIOPATIOMUHUN, OpOH3a) 1 UX TPUMEHEHUE

B 6LITy " TPpOMBIINIJIICHHOCTHU

3.3

[Ilenouynsle MeTaIBL: NOJIOKEHUE B llepnonnueckoil cucreMe XMMHUYECKUX
anemeHToB /.M. MenneneeBa; CTpoeHHE HX aTOMOB; HaXx0KJICHUE B IIPUPOJIE.
PuznyecKkue 1 XMMUYECKHUE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKcusl
U TUAPOKCHIBI HATPUA W KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX MCETAJIJIIOB U HUX

COEeIMHEHUN

3.4

Illenoyno3eMenbHEIE METAlIbl MAarHUM M KalblMH: IIOJIOKCHHE B
Ilepnonnueckoir cucreme xumudeckux dnemeHToB JI.MI. Menneneesa;
CTPOEHUE UX ATOMOB; HaXOJEeHHUE B npupone. Ouznueckue u XUMUYECKUE
CBOMCTBa MarHWsl W Kajbllusa. BaxHeWne coequHEHUs KaabIus (OKCHII,

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AnromuHui: nonoxxeHue B Ilepuonuueckoil cucTeMe XMMHMUYECKUX 3JIEMEHTOB

.. MenneneeBa; CTpOEHUE aToOMa; HaXOXJACHHE B Mpupoae. Puznyueckue u




XMMUYECKHE CBOMCTBAa amoMUHHA. AMQOTEpHbIE CBOICTBA OKCHIA |

TUAPOKCHU A AJIFOMUHHA

3.6

Keneszo: nonoxenue B [lepuoanueckoit cucreme XuMuueckux snemeHToB 1. 1.
MeHnzeneeBa; CTpOSHHE aroMma; HaxoXkJIeHHWE B mpupojae. Du3ndeckue u
XUMUYECKHE CBOWCTBA >kene3a. OKCuabl, THIPOKCUIbI U conm kenesa(ll) u

xeneza(lll), ux cocras, cBoOMCTBaA U MOTyYeHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3I[aMy METAJIIOB H CILIABOB,
X (PU3NYECKHMMHU CBOWMCTBAMHM; U3YYCHHE PE3yJIbTaTOB KOPPO3UH METAJUIOB
(BO3MOXKHO HCIIO0JIb30BaHUE BHJIEOMATEPHAIIOB), 0COOEHHOCTEHN
B3aUMOJICHCTBHS OKCHIA KalbllUd M HATPUS C BOJOW (BO3MOXKHO
HCIIOJIb30BaHUE BHUJICOMATCPUAIIOB); MCCIICIOBAHUE CBOWCTB JKECTKON BOJIBI;
nporiecca TOPEHHUsS Jkeje3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYECCTBEHHBIX PEAKIINA HA MOHBI
(Maraus, Kanblus, amomuaus, nuHka, skenesa(ll) u sxemesza(lll), memu(ll);
HAOJI0/ICHUE U OIMCAHUE MPOIIECCOB OKPAITMBAHUS IIAMEHU HOHAMU HATPHS,
Kaquss W Kajublusg (BO3MOXKHO  HCIIOJNIB30BaHUE  BUACOMATEPHAJIOB);
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THIPOKCH/IA ATFOMUHHS W THIAPOKCHIA
[IMHKA; pEIIeHNEe YKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe «BakHeille MeTaibl

N UX COCAUHCHUA

XHUMHS ¥ OKpYXKarolas cpena

4.1

HoBsie maTepuansl 1 TEXHOJIOTHH. BemecTBa u maTepuanbl B TOBCETHEBHOM
JKA3HU 4YeJI0OBEeKa. XUMHUS U 340pOBbe. be3onacHoe UCIOJIb30BAHUE BEILIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas moMoIs Mpu XUMHUYECKUX OKOTaxX U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  I'PaMOTHOCTH.  XHMMHMUYECKOE  3arps3HEHHE
okpyxaroeit cpest [IJIK. Posb XuMun B pelieHnu 3K0JI0rH4ecKUX MpoOieM.
[TpupoaHble MCTOYHUKHU YIIIEBOJOPOJOB (yrojb, NMPUPOIHBIA Ta3, HE(PThH),

MPOJIYKTHI X MEePepabOTKH, UX POJIb B OBITY M MPOMBIILICHHOCTH

4.3

XUMHUYECKUH IKCIIEPUMEHT: H3yuyeHue 00pa31ioB MaTepHaoB (CTEKIIO, CILUIaBbI

MCTAJIJIOB, MOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemblie TpeOOBAHUSA K MPeEAMETHBIM pe3yJbTaTamM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HABAEMOCTU SIBJICHUM MPHUPOJbI, MOHMMAHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHUYECKON HayKH Kak 00J1acCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTypbl U MPAaKTUYECKOU
NeSITeIbHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHHWEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

O HaY4YHBIX MCTOJAaX IIO3HAHHW, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX 1
TCOPCTUYCCKUX MCTOAAaX HCCICAOBAHHA BCHICCTB W H3YUCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHHUC HCIIOJIB30BAaTb MOJACIIM  JJIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cdepax npodeccuoHANBHON IeATENbHOCTH, CBA3aHHBIX C XUMHEH
U COBPEMCHHBIMH TCXHOJIOTHUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XUMHUYECKON HAyKH, YTO MO3BOJIUT OOYYArOMIMMCS paccMaTpUBaTh
XUMUIO Kak chepy cBoedt Oyaymiedt  npodeccroHaTbHOM
NEeSTeNbHOCTH U CAeNaTh OCO3HAHHBIM BBIOOp XHUMHUH Kak
npoUILHOTO TMpeAMeTa TPH IEepexoie Ha YPOBEHb CPETHETO

o011ero oopa3oBaHus

Bnagenne cucreMoil XMMHYECKHX 3HAaHUM U YMCHHUEC NPUMCHATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

BaXHEHUITNE XUMHUYECKHE IOHATHSI: XUMHWUYECKHUH DJIEMEHT, aToOM,
MOJIEKYIIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIECTBO, OAHOPOJHAS U
HEOJHOPOJHAST CMECh, OTHOCHTEJIBHBIE aTOMHAas W MOJICKYJISpHAs
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISPHBIHA
00BbEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJIb (CPEqHSs), XUMHUYECKas
peakuusi, peakiUyd COCAMHEHHs, PEAKUUU Ppa3I0KEHHs, PEeaKLnuu
3aMeIeHus, PEaKIui OOMEHa, TeTUTOBOM AP (HEKT peakiuu, dK30- U
SHJIOTEPMHUUECKHE PEaKLIMHU, PacTBOP, MAcCOBasi J0JIs XUMHUYECKOTO

OJICMCHTAa B COCIUMHCHHH, MacCoBad JOJII MW  IPOLCHTHAasd




KOHIIEHTpallXs BELIECTBA B pACTBOPE, AP0 aTOMa, JIEKTPOHHBIH CI01
aTomMa, aToOMHas opOWUTalb, Paguyc aToMa, BaJECHTHOCTb, CTEIECHb
OKHCJICHHSI, XUMUUECKAsI CBSI3b, DJIEKTPOOTPULIATENILHOCTD, TOJISIPHAs
U HETOJISpHAsi KOBAJICHTHAs! CBSI3b, MOHHAS CBSA3b, METaJLTHYECcKas
CBSI3b, KPUCTAJLINUECKAs PEIIETKA (ATOMHAs1, MOHHAs!, METAJIIMYECKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOJIHT,
UEKTPOIUTUYECKAs JHUCCOLMAIMS, pEeaklIUd HOHHOIO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIE ~ PEAKLUH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAHOBIIEHHE, 3JIEKTPOIIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTHMbIC PEaKInH,
CKOpPOCTh XMMHMYECKOW peakumu, Kartanusarop, [IJIK, kopposus

MCETaJIJI0B, CIIJIaBbI

2.2

OCHOBOITOJIArarolMe 3aKOHbl XMMHUM: 3aKOH COXPAHEHHS MacChl,
nepuoguueckuii 3akoH J[.M. MenneneeBa, 3aKOH TOCTOSHCTBA

COCTaBa, 3aKOH ABOTapO

2.3

TCOPpUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHUs:, TCOpHA

3J'I€KTpOJ'H/ITI/I‘I€CKOI\/JI JUCCoManmn

Brnanenune ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMEHHME TPAaBWIBHO HCIOJb30BAaTh M3yYEHHbIE BEIIECTBA U
MaTepuaiabl (B TOM 4YHCI€ MUHEpaJbHbIE YAOOpEHHs, METabl U
CIUIaBbl, TMPOJIYKTHl MNEpepabOTKU HPUPOJIHBIX HCTOYHHKOB
yTJI€BOAOPOAOB (YIJIs, IPUPOIHOIO ra3a, He()TH) B OBITY, CETLCKOM
XO035IIICTBE, Ha MPOU3BOJACTBE M IIOHUMAaHHE 3HAUYEHUS KHUPOB,
OenKoB,  YIJIEBOJOB  JUIsl  OpraHu3Ma  4eJoOBeKa; yMEHHe
MIPOTHO3UPOBATh BIMSHHE BEIIECTB U XMMHUYECKHX IPOILIECCOB Ha

OpPTraHM3M Y€JIOBEKa U OKPYXKAIOIIYIO PUPOAHYIO CpELY

3.2

YMCHHUEC UHTCTPUPOBATHL XUMHUYCCKUC 3HAHUA CO 3HAHUAMHU AOPYTHUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4Yue OMbITa paboThl C pa3TUYHBIMU UCTOYHUKAMHU UHGOpMaIIUU
0 XMMHUH (HaydHass ¥ HAy4YHO-TIOMYJIIpHAs JIUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OLEHUBAaTh MH(GOPMAIMIO O BEIIECTBAX, MX
NPEBpAIICHUAX U IPAKTUYECKOM IIPUMEHEHMM U YMEHHE

HCIOJb30BaTh €€ s peICHuA y‘le6HO-H03HaBaTeJ'IBHBIX 3aga4




BnaneHHe OCHOBaMH TOHSITHHHOTO amnmnapara 1 CHUMBOJIMYCCKOI'O

SI3bIKa XUMHH TJI1 COCTAaBJICHUA (bOpMy.]'I HEOpPTraHN4YCCKUX BCHICCTB,

) YPaBHEHUM XMMHUYECKUX PpEaKUUH; OCHOBAMU XUMHYECKOU
HomeHnksatypsl (IUPAC u TpuBHanbHO)
YMeHue o0bACHATH CBS3b MOJIOKEHUs dNieMeHTa B [lepuoanueckoit
CUCTEME C YHCIOBBIMU XapaKTCPUCTUKAMU CTPOCHHUS aTOMOB

5 XUMHUYECKHUX D3JIEMEHTOB (COCTaB W 3apsl sjapa, oOlee 4YHcIio
ANIEKTPOHOB), pPACIPEACICHUEM DJIIEKTPOHOB IO JIHEPreTHUUECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHOIOB, KATUS U KAJIbIIHS
[IpencraBienre o0  THEPUOAMYECKON  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paryc aToMa, IEKTPOOTPUIIATEIILHOCTD ),

6 MPOCTBIX M CJOXKHBIX BEIIECTB OT TOJIOKEHUS DIIEMEHTOB B
[lepuoanueckoit cucteme (B MalblX TNEPHOJAX M TJIABHBIX
MOATPYIIAax) ¥ 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue knaccuuuupoBarh:

7.1 XUMHUYECKUE ITICMEHTBI

7.2 HEOPraHUYEeCKHE BEIeCTBa

7.3 XUMHUUYECKHE PEAKIIUN

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUS XUMHUYECKUX SJIEMEHTOB, 3apsl

' MoHa

8. BHJI XUMHYECKOW CBS3M M THUI KPHUCTALUTMICCKOW CTPYKTYpPHI B

' COETMHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMUIA)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBarh (HU3NUECKHe U XUMUYECKHE CBOMCTBRA:
MPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOAOPOJ, TpaduT, anamas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJop, HATPUH, Kaaud, MarHum,
KaJIbIIUM, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX PacTBOPOB (BOJa,

92 aMMHaK, XJIOPOBOAOPOJ, CEPOBOAOPOI, OKCHUIbI M THAPOKCUIBI

metamwioB |-llA rpymnmn, antomunus, menu (I1), nmuaka, xenesza (11 u

I11), okcuapt yriepoaa (I u 1V), kpemnus (1V), azora u pocdopa (111




u V), cepol (IV u VI), cepuucras, cepHas, a3oTUCTasi, a30THasl,

dhocdopnas, yrojpHas, KpeMHHEBasK KHCIIOTa U MX COJIH)

IIPpOrHO3UPOBATh M  XAPAKTCPU30BATH CBOMCTBa BCIICCTB B

3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA, IPUMCHCHHEC BCUICCTB B

%3 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXHOCTb IPOTEKaHUS
XUMHYECKHX TPEBPAIICHUN B PA3IMUHBIX YCIOBUIX
10 YMeHue COCTaBIATh MOJICKYJISIPHBIC U MOHHBIE YPaBHEHUS PEaKIIHA,
B TOM YHUCIJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWMCTBA M3yUYEHHBIX KIIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
104 MTOATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHUe BEIYUCISTh (IPOBOJUTH PACUETHI):
111 OTHOCHUTEIIEHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJF0 XUMHUYECKOT0 AJIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BEHIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSM XHUMHUYECKUX PEAKIMH U HaXOJUTh KOJIHMYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB PEaKIInu
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMH  METOJaMU HAy4yHOTO TIO3HaHUs (HAOIO/ICHHE,
191 M3MepeHue, SKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3yYEHUH BEIIECTB
' U XUMHYCCKHX SIBJICHW, yYMEHHE CPOPMYIHUPOBATH MPOOIEMY H
MIPENTIOKUTh MYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl ¢ XMMHUYECKUMH BEIIECTBAMH, XHUMHUYECKOU
' MOCYJI0H M JIa0OPaTOPHBIM 000PYIOBAHHEM
MpaBUIaMu 06e30macHOTO oOpareHus c BEIIIECTBAMH,
WCIOJIb3YEMBIMH B TMOBCEIHEBHOMN JKU3HH, TPABUIAMH TTOBEICHUS B
123 IEesIX COepeKCHHST 3JI0POBbS U OKPYXKAOIIEH TPHUPOTHON CPEJIbI;

MMOHMMaHUE Bpena (OMaCHOCTH) BO3/ICUCTBUS HA KUBbIE OPTaHU3MBbI
onpeneaEHHbIX BEILECTB, croco0oB YMEHBLICHUS u

IpeaAOTBPAIICHHUA UX BPCIAHOT'O BOSI[GP'ICTBPISI




13

Hanmnumne MPAKTUYCCKHUX HABBIKOB IIJIAHUPOBAHUA U OCYILICCTBJICHUA

CICAYIOMIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3YUCHUC u OIIMCaHHuEC (bl/ISI/ILIGCKI/IX CBOICTB BCIIICCTB,
O3HAaKOMJICHUE C (1)I/ISI/I‘ICCKI/IMI/I N XUMHYCCKHMU SABJICHUSIMU,
OIIBITBI, HJUIFOCTPHUPYIOIIHUEC IIPHU3HAKU IMPOTCKAHUA XHUMHYCCKHX

peakuuii

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

13.3

NOJy4YeHHE KHUCIOpOJa U W3Y4YEHUE €ro CBOMCTB; MOJIy4YCHHE
BOJIOPO/Ia U U3yYCHHE €r0 CBOWCTB; MOJIYUYEHUE YIIIEKUCIIOro ra3a u
U3Y4YEHHE €ro CBOMCTB; IOJY4YEHHE aMMHaKka M H3Y4YEHHUE €ro

CBOWCTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MAcCOBOWM HOJIEH

PacTBOPEHHOTO BEIIECTBA

135

IPUMEHEHUE  MHJIMKATOpPOB  (JaKMyca,  METWJIOpaHXka U
¢denondranenna) 1 onpeaesieHns XapaKkTepa Cpelbl B pacTBOpax

KHCJIOT U ILEJI0OYEN

13.6

HCCIECNOBAaHNE U OIHMCAaHHE CBOMCTB HCOPraHM4CCKUX BCIICCTB
Pa3JIMYHBIX KJIACCOB; N3YYCHUC B3aMMOACHCTBUS KUCIOT C MCTaJlllaMu,
OKCHJaMU MCTaJIJIOB, PaCTBOpHUMBIMHA n HCPACTBOPUMBIMHA
OCHOBAHHAMH, COJIAMHU; IIOJTYUCHUC HEPACTBOPHUMBIX OCHOBaHI/Iﬁ;
BBITCCHCHHME OJHOro MfETalula ApyruM HW3 pacTBOpa COJIH,
HUCCICIOBAHUC an)OTepHBIX CBOICTB THUAPOKCUAOB AJIOMHUHUA U

IAHKA

13.7

pelieHue SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COETUHEHHI; «DIEKTPOIUTUYECKAS
oucconuanusy; «BakHeniine HeMeTadabl M HMX COCIUHEHUS,

«BakHele MeTajljIbl U UX COSIUHECHUS

13.8

XUMHYECKHE  OKCIEPUMEHTBI,  WJUIIOCTPUPYIOUINE  TPU3HAKU
MPOTEKAHUS PEAKIMA HOHHOTO OOMEHA; KaueCTBEHHBIC PEeaKIMK Ha
MPUCYTCTBYIOIINE B BOJHBIX PAacTBOPaX HMOHBI: XJIOPHI-, OpOMU-,
vonua-, cynbdar-, Qocdar-, kapOoHAT-, CHIUKAT-AaHHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI AMMOHHSI, MAaTHUS, KAJTBIIHS, ATIOMUHUS,

xkenesa (2+) u xenesa (3+), menu (2+), mUHKA

14

VYwmenue:




NPECTAaBIATh PE3yNbTaThl 3KCIEPUMEHTa B (OpPME BBIBOJOB,

14.1 JTIOKa3aTeNIbCTB, TPaUKOB W TAOJMI] M BBIABISATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
yCTaHABIMBAaTh  CBSI3W  MEXKAY  pEaIbHO  HAOIIOIaeMBIMHU
14.2 XUMAYECKHUMHU SIBJICHUSIMH ¥ TIPOIECCAaMH, TPOHMCXOJSIIUMH B

MakKpo- ¥ MUKPOMUPE, O0BACHATh IPUUYMHBI MHOTOOOpa3Hsl BELLIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 IlepBoHayaIbHBIE XUMUYECKUE TTOHATUS
11 Uucteie BemectBa u cMecu. CriocoObl pa3ziesieHus: cMecei
12 ATOMBI W MOJIEKYJBl. XUMHUYECKHE 3jeMeHThl. CHMBOJIBI XUMHUYECKHX
' 251eMeHTOB. [IpocThIe U CI10XKHBIEC BENIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB.
' CreneHb OKUCIIEHUS
3aKkOH IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca.
14 OTtHocuTenbHast MOJIEKyJIIpHas Macca. MaccoBasi J0J1s XMMUYECKOI 0 2JIEMEHTa
B COEJIMHEHUU
L5 KonuuectBo BemectBa. Monb. Monsipuas Macca. Momsipablii 00BEM ra3oB.
' B3aumocBs3p KOJIMUYECTBA, MACCHl U YHCIIAa CTPYKTYPHBIX €IMHUL] BEIIECTBA
16 dusndyeckue U XUMHUECKNE SBJICHUSA. XUMUYECKash PEaKUs U €€ MPU3HAKH.
' 3aKOH COXpAaHEHHS MACChl BEIIECTB. XMMHUECKHE YPaBHEHUS
5 Ilepuognueckuii 3axkoH U [lepuoaudeckas cucreMa XMMHUYECKHUX DJIEMEHTOB
J.. MenneneeBa. CTpoeHrue aToMOB
Ilepnonnueckuit 3akoH. [lepuoguueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
2.1 .M. Menneneesa. Ilepuonst u rpynnsl. OU3HYECKUN CMBICT MOPSIAKOBOTO
HOMEpa, HOMEPOB MEepHOJia U IPYIMIIbI AJIEMEHTA
Crpoenne atomoB. CocTtaB aToMHBIX siiep. M3otonbl. DnekTpoHsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000J04YeK aroMOoB NepBbIX 20 XHUMHYECKHX JIIEMEHTOB
[Tepuonuueckoit cucremsl [.1. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, Kalus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPULIATENBHOCTH,
2.3 METAJIMYECKUX M HEMEeTAJNIMYeCKMX CBOWCTB) M HMX COEJUHEHHI B
COOTBETCTBUM C TIIOJIOKEHUEM DJJIEMEHTOB B Ilepumonnueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrtpoeHue BemecTra




3.1

Xummnueckass cBsizb. KoBaneHTHas (mOJsipHass W HEMOJIsIpHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh ~ XMMHUYECKUX  dyeMeHTOB. MoHHas  CBS3b.

Meramuueckas CBSI3b

3.2

Tunsl KpucTaIMYECKUX PEIETOK (aTOMHas, HOHHAs, MeETaJJIM4ecKas),
3aBMCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUIA

XUMHUYECKOH CBSI3U

Baxwnerime mnpeacTaBuTENM HEOPraHMYECKHUX BelecTB. Hemeramnsl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCANHCHUA

4.1

Knaccudukanuss ¥ HOMEHKJIAaTypa HEOPTaHHMYECKHX COCIMHEHUIl: OKCHJIOB
(coneobpa3zyromue: OCHOBHBIE, KHCJIOTHBIE, amMQOTepHBIC) U
HecoJieoOpa3yloye; OCHOBaHWH (LIETOYM M HEpaCTBOPUMBIC OCHOBAHHSA);
KHACJIOT (KUCIOPOACOJEepKalue | OCCKHCIOPOIHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIEC); COJICH (CPEIHUX M KUCITBIX )

4.2

duznyeckue M XUMHUYECKHME CBOMCTBA IMPOCTBIX BCHICCTB-HCMCTAJLJIIOB!

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnuecknue U XHUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpus, KaJiid, Marovugd U KaJlblUsd, aJIFOMHUHUSA, KCIIC34a. 3HeKTpOXHMquCKHﬁ

PsI HAPSKEHUN METAJUIOB

4.4

dusnyueckne 1 XUMHUUECKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIopoBoAOpOa, c€poBOAOPOAa, aAMMUAKaA

4.5

dusnyeckne U XUMHUYECKHE CBOWCTBA OKCHIOB HemeTasuios: cepol (1V, VI),
azora(ll, 1V, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [Tonyuenune

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumnueckne cBoiictBa okcunoB: metamuioB IA—IIIA rpynm, nmaka, mequ(ll) u

xemnesa(ll, 11).ITonydenue OKCHIOB METAIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHUM M aM(OTEPHBIX THAPOKCHUIOB (HA IPUMEPE
TUAPOKCHU/IOB aIIOMUHHUA, JKele3a, UMHKa). [lomydeHue oOcHOBaHM U

aM(}OTEPHBIX THAPOKCUJIOB

4.8

OO6mme XMMUYECKHEe CBOMCTBA KUCJIOT: XJIOPOBOJIOPOIHOM, CEPOBOTOPOTHOM,
CEpHHUCTOM, CepHOM, a30THOH, (hocPopHOIi, KpeMHUEBOH, yroasHOi. OcoObie
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM W a30THOM KHCIIOT.

ITonyyenue kucioT

4.9

OOue xuMU4Yeckre cBoicTBa cpennux coneil. [lomyyenue coneit




4.10

[Tonydenue, cobupaHue, pacrmo3HaBaHUE BOJOPOJAA, KUCIOPOJA, aMMHAaKa,

YTJIIEKUCIIOTo ra3a B JlabopaTopuu

411

HonyquI/Ie aMMMakKa, CepHOfI 1 a30THOM KHUCJIOT B IMPOMBIIIJIICHHOCTH. O6H_II/IC

CIIOCOOBI MOJIYy4YCHHA MCTAJIJIOB

4.12

I'eneTnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Knaccuukanus XuMHYECKIX pEaKIfii 0 pa3IMyHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBY Yy4YacCTBYIOIIMX B pEAKLUU BELIECTB, MO TEmIoBoMy 3(dekTy, Mo

M3MCHCHMIO CTCIICHEH OKMCICHUS XUMUYECKUX YJICMCHTOB

5.2

TeroBoit >PQeKT XUMHUYECKOH peakuuu, TEPMOXUMHUYECKHE YpPaBHEHUSI.

OK30- 1 OQHIAOTCPMHUUCCKUC PCAKIINH. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

5.3

OKuCINTEIEHOBOCCTAaHOBUTEbHbIE Peakuu. OKHUCIUTENN U BOCCTAHOBUTEIIH.
IIponieccbl  OKUCIIEHMSI M BOCCTAHOBIECHMA.  ODJIEKTPOHHBIA  OanaHC

OKHCJIUTEILHOBOCCTAHOBUTEIIHHOM pC€aKuuun

5.4

TeopI/IH BHCKTpOHHTquCKOﬁ AUCCOoralu. KaTI/IOHBI, AHHWOHBI. SJIGKTpOJ'II/ITBI

1 HeINEeKTPoJuThl. CUIIbHBIC U c1a0ble AIeKTPOIUThI. CTeNeHb TUCCOIAIuN

5.5

Peakiiun nonHoro oOMeHa. YcinoBusi MPOTEKaHUs PEaKIUii MOHHOTO OOMEHa,

IIOJIHBIC U COKpaIJ_IéHHLIe HOHHBIC YPaBHCHUSA peaKHI/Iﬁ

XUMUS U OKpy’Karolas cpeja

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM KH3HM uenoBeka. beszomacHoe
WCIOJIb30BaHNE BEIIECTB M XMMHUYECKHUX peakuuil B ja0opaTopuu U OBITY.

HepBa;I IOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYEeCcKOoe 3arps3HEHHe OKpYXaroled cpenbl (KUCIOTHBIE HOMKIM,
3arpsi3HEHUE TIOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHHS
[IpenenpHas gomyctumasi koHreHtparus BemiecTB (IIJK). Pons xumum B
peIIeHUN JKOJIOTHYECKUX TpoOsieM. YcuieHue mapHUKoBoro dddekra,

Pa3spymi€cHUC O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, azoTa, Gocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B
ObITYy, MEAMIIMHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3siictBe. [Ipumenenue
METAJUIOB U CIUIAaBOB (CTajb, YYTyH, AIOPAIIOMUHUIM, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coequHeHHH. [IoHsATHE 0 KOPPO3UU METAIITIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpupoaHble MCTOYHHUKH YIIEBOJOPOJOB (Yroiib, NMPHPOIHBIA ra3, HE(Th),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH




HCpBOHa‘-IaJ'IBHBIG IIOHATHS 00 OPraHnvYCCKUX BCHICCTBAX KAK O COCAUHCHUAX

yriepoaa (MeTaH, 3TaH, STHIICH, alleTUIICH, TaHOJI, INIMIEPHH, YKCYCHAs KUCIIOTA).

0 [ToHsTHE 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: XKHUPaX, OCIKax, yriIeBOJIaxX — U UX
POJIU B )KU3HH YEIIOBEKA
7 Pacuérer:
7.1 o ¢hopMysaM XUMHYECKUX COCTUHEHUN
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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