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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 001IIero 00pa30oBaHus, IPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma mo XxuMuM Na€T NpPENCTaBICHUE O IENAX, OOIIel 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 XUMHUH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH MpeaMmeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO 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 B3aUMOIPEBPAIIECHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

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

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, 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
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOlnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€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  SBIAETCA  MEAarormyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNW XUMHHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
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 OCHOBHOT'O 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 (DAaKTOB, pa3BUBAIOTCS MOCIEAO0BATEIBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHMS U BO3MOXKHOCTEN MPAKTUYECKOTO IPUMEHEHHUSI U TTOITYYEHHS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  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 M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mup», «buomnorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

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



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIIECTB U XUMUYECKUX PEAKIIUH, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipn M3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs 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;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yciloBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO O0YUYaIOIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCI€ YMEHUU 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 I8 BBIPAOOTKH IKOJIOTHYECKU
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 YCBOGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUJIs M HAMPaBICHHOCTH JadbHEHIIIETO
oOy4eHus.

Oo111ee Yncito YacoB, OTBEACHHBIX IS M3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmiero odpa3oBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 ywacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

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 Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

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 CBOWCTB 0O0pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONKMCAHKME TMPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakiuil (pasziokeHHe 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, JUCTHILISAIMSA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH TTOBAPEHHOMN
CONMM, HaONIOCHHE 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). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TAPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IIpuposie U B )KU3HU 4YeloBeKa. KpyroBopor Boabl B IIpUpOJE.
3arpsi3HEHHE NPUPOAHBIX BOoA. 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. Knaccudpukauuss OCHOBaHM: WHIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHocTM 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 OIPENEIICHUE COAEpKAHU KUCIOPOJa B BO3yX€, ITOJIy4YECHHUE,
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, MOJy4YEHUE, COOMpaHUE, paClNO3HABAHME W HW3YYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozsmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbLIUEeM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3Il0B HEOPTAaHHMUECKUX BEILIECTB PA3IMYHBIX KJIACCOB, HAOII0I€HNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEUTpANIU3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIH, PEIIEHUE IKCIEPUMEHTAJIBHBIX 3a71a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC 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.

[lepnognueckuii 3axoH. Ilepuoanueckast cucTeMa XUMUYECKUX 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. Onexktponsl. CtpoeHne
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 HW3MEHEHUSI pajinyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
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.

Xumuyeckass cBa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAsl)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuu Ikcnepumenm:

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).

Mexcnpeomemmnoie 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.



OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (PaKT, TMIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsll, BEUIECTBO, TENI0, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPOIbl, OJIE3HbIE
HCKOIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIHS, KATbIU U UX COSTUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MpU3HAKaM (110 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
YpaBHEHUS.

[TonsiTue 0 cKOpoCTH XUMHUYECKOM peakuuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

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

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



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
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 COKpalI€HHbIE HOHHBIE ypaBHEHHs peakuumid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETaUIOB (rpadura M anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpOLEcCca AUCCOLUAIINY KUCIIOT, IIeJI0Uel U coiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEHUE, pPEaKIUU PpPa3lIoKEHUS,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTauibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3NYeCKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, mNOpuMeHeHue. JlelictBue xjopa 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 BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE 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 (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEaKlMH, JIeKallue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl M €€ COenMHEHUMM B IpuUpoje. XUMHUYECKOE 3arpsi3HEHHE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
duznyeckue U XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoiydyeHue, (Pu3nueckue M XUMHUECKUe
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
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Pocdop, amIoTpomHbIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yrinepona B mnpupoxae. OKcuabl yriepona, UxX (U3HMYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIC OpPraHuW3Mbl, MOJyYCHHUE U
NpUMEHEHHE. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCTOoTa W e€ cold, UX (PU3MYecKrue W XUMHUYECKHE CBOWCTBA, MOJNyuYeHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[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 4YelOBeKa. MarepualbHOe E€AMHCTBO OPraHUYEeCKUX W
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (1V) u kpemuueBoit kucinore. CUIMKATHI, UX UCIIOIB30BAHUE 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 0Opa3IOB HEOPTAHMUECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xaromme (PU3NUecKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3iaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUYECKHX CBOMCTB Pa30aBIEHHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yIoOpeHui, moJiydeHue, coOMpanue, paclio3HaBaHUE U W3YUYEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB), H3Y4YEHHE MOJENEH KPUCTAUIMUECKUX PEIETOK anMasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, paclioO3HaBaHUE M M3YUYEHUE CBOWCTB YIJIEKUCIIOrO rasa, MpOBEJICHUE
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 xapakTepUCTHUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTauoB. OU3nyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO0mue
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: nonokeHue 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 IIeNOYHbIX METAUIOB M HUX
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



KaJiblusl. BaxkHeiiire coequHeHnst Kanblus (OKCUT, TUIPOKCH]I, coJin). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THIPOKCH]IA
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
(I, ux cocraB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaJIbIIUs, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a/au 1o Teme «Bakueiime
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 OKpY)KaroUeld cpeapl (MpeleibHas IOoMyCcTUMast
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-HAYYHBIC TOHSTHUS: 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,
pPazoaKTUBHOCT, MOJIEKYa, ANEKTPUICCKUI 3aps, ITPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIlIMpEeHUE OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4yHOMY HACJEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1au, BBINOJHEHUH XUMHYECKUX SKCIIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B IIpoliecce 3TOM y4eOHOH AesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TOCTYIKU CBOMX TOBApHINEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBLIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBS3AX YeEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATEJNbCKOM KyJIbTYpbhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJICICTBUU U
HETPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  TPEAMETHBIX 3HAaHMM MO  XWMHHM, OCO3HAHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOIC KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHHIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3INYHbIE METOJbl W 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh U aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XO€ Auajiora 1 (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3EHTALHNIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENbHO COCTAaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHMSI U CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKaMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHASI U HEMOJISIpHAST KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY JJISI COCTaBJICHUS (PopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJE€HTHAasT M WOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YUCIIO SJIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
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 YCIOBUSX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTEILHOM JICSITCIIBHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
Mo3HaHWs — HaOMIOJeHNe, W3MEpPEHHe, MOAEITUPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, peHONI(PTaICUH, METUIOPAHK

U pyTHE).

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

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaJIu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajIeHTHaH, HOHHAs,
MeTaJlTnyecKas ), KpucTaindeckas peneérka, Koppo3usi METalIOB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUISI COCTaBjCHUS Gopmyl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynaMm, BHI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPaxX HEOPraHUYECKHX COCAMHEHUH, TUI KPHUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUChIBAaTh U XapaKTePHU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manesle u OOJbIIHE TEPUOIBI, 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 OOIUME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpeaenax MallblX MEPUOJO0B U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIECHEW OKHUCIICHUs
XHMHUYECKUX JJICMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOMIME U CHCIU(DHICCKHEC XUMHYCCKHC
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKIAs OIMNKHCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBJISITb YPABHEHUS DICKTPOJUTUYECKONM JHCCOLMALMMU  KHUCJIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TakKXe TMpaBwiaa oOpalieHus C BeEIIeCTBAMH B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIIMTEIIBHOM IEITSIPHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 1 bubmuoreka [IOK

' KUCJIOTaX M COJISX https://m.eds00.ru/7f41837c¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKUX djieMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunorexa LIOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
’KM3HM 4esoBeKa. Tela u BeliecTna https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0opaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bu6nunorexa LIOK
6 A 1
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c0KHBIE BEleCTBa 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BareHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEAKIIHIA
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONIETUCT O6ogﬂI eHUE U brbmmorexa LIOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290



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

Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemeHT u bubmorexa HOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
poAa tp . https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 71a00paTOPHUH U IPOMBIILICHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI lro bubmorexa OK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BeecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 dusnuecKknue U XUMUYECKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



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

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp AOPOA, https://m.eds00.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA WM 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa OK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubnuoreka [{OK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.edso00.ru/00ad9a50
COEIMHEHUI
49 O06001IeHne U cucTeMaTU3aIus bubmuoreka [IOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

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

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [leproauueckast cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepuoapl, TpyMIIbL, T10, TIBI bubmorexa HOK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxaaHuH
PesepubIiil ypok. O6006111eHIE 1
58 CI/ICTEMaTI/ISZ.Ip WSl 3HAaHUH / bubmorexa [TOK
. H https://m.edso0.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CTtpoenne aroma. XuMHu4IecKast bubnuotexa [JOK

cBs3b» / Beepoccuiickas
MpoBepoyHas pabora

https://m.edsoo.ru/00adb486
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60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
61 Honast ximireckas cosisb 1 https://m.edsocl)_.[ ru/00adac34
62 KoBanenTHas nonsipHasi XuMH4eCKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipas 1 bubnmnoreka HOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
64 CTenetb okucCHHS 1 https://m.edsocL).I ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmoreka [JOK
peakuuun https://m.eds00.ru/00adb076
bubmmoreka [JOK
66 OKucauTenyu U BOCCTAaHOBUTEIIH 1 https://m.e dSO(])_.Iru 100adb076
PesepBHeIil ypok. O000IICHHE 1
67 CUCTEMaTU3als 3HAHUH 110 TEME 1 bubmmnoreka HOK
«CTtpoeHne aroMa. XuMHUuecKast https://m.edsoo.ru/00ad9ch2
CBA3b»
68 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moreka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no teme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

5 Knaccugukanus Xxumuaeckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbchb0
[TonsATHE O CKOPOCTH XUMHUYECKOM

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIIHNC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ncconuanuu. CUIbHBIE U cl1a0bIe bubmorexa LOK
A HHatH. https://m.eds00.ru/00adcd68
ANEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKMil bubmorexa LHOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIHAIAN
XUMHUUYEeCKHe CBOMCTBA COJICH B
13 CBETE MpEICTaBICHUH 00 bubmorexa HOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIEHt bubmorexa [TOK
AP https://m.edso0.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perenne dKCIepuMeHTAIbLHBIX bubnmorexa IOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

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

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa OK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa OK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonyueHne COISHON KUCIIOTHI bubmorexa [IOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
pearii, A https://m.edso00.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

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

Brlunciienue MaccoBOM J0IU

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
¢buznvecKre 1 XUMHUECKUE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqu » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XHUMHUYECKHE CBOUCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnmorexa [JOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)pll)gn(qe)cxne " bubmmorexa [JOK

p N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux puznyeckue
A XUMHUYECKUE CBOMCTBA.
36 DKOJIOTHUECKHE IIPOOIEMBI bubmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrobHas KUCI0Ta U €€ COIn bubmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTnueckast padora Ne 4 o teme
"[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
38
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LOK
p B https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnmorexa [JOK
P https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3aja4 no teMe «BaxHeHme https://m.edsoo.ru/00ae0bf2
HEMETAJUIB U UX COEOUHEHUS
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «Baxxkneiinne HeMeTaIIbI U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMHUYECKUN P buGnuorexa [IOK
p N P https://m.edso00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB buGnuorexa [IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa OK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[IpakTuueckas padota Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 1o reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA, €CITH OJTHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHele MeTauIbl U UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KIIACC
Kon .
P —— IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATh 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHuA
0 pe3yJbTaTra
1 [To Teme: «IlepBoHauaIbHBIE XUMHUECKHUE TOHITHS)
pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSITHI: aTOM, MOJEKYIa,
XUMHYECKHH DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBasi 10JIsI XUMUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA 00BEM,
XUMHAYECKass peakius, KiacCu(UKalus peakiuil: peakuu COCTUHCHUS,
peaKuu pa3joKEHUs, PeakiUu 3aMelleHUs, peakiuu OOMeHa, JK30- U
SHJIOTEPMHYECKHE PEAKIINH, TeIUIOBON 3(P(EKT peakunu, pacTBOp, MacCOBas
JI0J1s1 BelecTBa (POIEHTHAsI KOHIIEHTPAIIHsI) B pacCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX HOHS{TI/II\/'I u
MIPUMEHSTH STH MOHSITHUS TPU OMTMCAHUH BEIIECTB U UX MPEBPAIICHHUHA
13 MCTIOMB30BATS XHMUYECKYI0 CHMBOIHKY /IS COCTABICHHUS (dbopMyI BemecTB
U YpaBHEHUH XUMHUECKUX PeaKIui
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHsI MAacChl BEUIECTB, IMOCTOSTHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKoHa ABOTrapo
1.5 OTIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
16 KiIaccu(uUupoBaTh XUMHMUYECKHE peakiuu (10 YHUCIy M  COCTaBy
' Y4acTBYIOLIMX B PEaKIMH BEIIECTB, M0 TEILIOBOMY 3P (DEKTY)
1.7 BBIUUCIISATH OTHOCUTEIIFHYIO MOJIEKYJISIPHYIO H MOJISIPHYEO MacCChI BEIIECTB
18 BBIUUCIIATE MAacCCOBYIO JIONIO XHMHYECKOTO JIIeMEHTa 10 (opmyre
COEIMHEHUS,
1.9 BBIUUCIISATH MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAYYHBIE METOJIbl TIO3HAHUS — HaOIIOJCHHE,
U3MEpEeHue, MOJICTIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbIA U MBICIICHHBIH)
2 ITo Teme: «BakHelue npeIcTaBUTEIN HEOPIaHUUYECKUX BEILIECTBY
21 pPacKpbIBaTh CMBICI OCHOBHBIX XMUMMYECKHX MOHSATHH: OKCHJ, KHUCIOTa,
OCHOBaHHE, COJIb
29 OTIpEeNeNIATh MPHUHAISKHOCTh BEHIECTB K  ONpEACIEHHOMY Kiaccy
coeanHeHui o Gpopmynam
2.3 KJIaCCU(UIIMPOBATH HEOPTAHUYECKUE BEIIECTBA
XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
2.4 pa3NIUYHBIX KJIACCOB, MOJATBEPXK/asi OMUCAHUE NMPUMEpPAMH MOJIEKYISPHBIX
YpaBHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUH




2.5

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHMUS XMMHMYECKUX IIPEBpAIllCHU B
Pa3JIMYHBIX YCIOBHAX

2.6

CIIeIOBATh NPABUJIAM II0JIb30BAHUS XUMHUYECKOH ITOCYI0H U 1a00paTOPHBIM
o0opynoBaHHEM, a TakXKe IpaBUiIaM OOpalleHus ¢ BeELIeCTBAMU B
COOTBETCTBUM C MHCTPYKUIMSIMH TIO  BBIIOJHEHHIO JIAOOPATOPHBIX
XUMHAYECKHUX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopona M KHCIIOPOAA), MPUTOTOBICHUIO PACTBOPOB C ONpPENeNEHHOM
MacCOBOM J10JI€ pacTBOPEHHOIO BEILECTBA, IJIAHUPOBATh U IPOBOAMTH
XMMHYECKHE SKCHEPHUMEHTHl O PACIO3HABAaHMIO PAcTBOPOB MIEIOYeil U
KHCJIOT C TIOMOIIBI0 HHAWKATOPOB (JaKMycC, peHondranent, METUIOPAHK

Apyrue)

2.7

IIpOBOOUTDH paC‘IéTbI 10 YPAaBHCHUIO XHUMHYECKOM pE€aKnuu

ITo Teme: «llepuoanueckuii 3akoH u [lepuonnyeckas cuctemMa XMMHYECKHX
snementoB J[. M. MenneneeBa. CTpoeHne aToMOB. XHUMHUYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLINH

3.1

3.2

3.3

pacKpbIBaTh CMBICII OCHOBHBIX XMMMYECKMX TIOHATHH: SOpO aroma,
ANEKTPOHHBIN CJION aToma, aTOMHasi OpOUTalb, painyc aToMa, XUMHUYECKas
CBSI3b, HoJIsipHas U HeMoJsIpHast KOBaJICHTHAsI CBSI3b,
JIEKTPOOTPHULIATEIbHOCTh, MOHHAs CBS3b, WOH, KAaTHUOH, AHHOH, CTENEHb
OKHCJICHUS

KHaCCI/Iq)I/IHI/IpOBaTI) XUMHUYCCKUEC DJICMCHTHI

OMHUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢dopmy I[lepuognyeckoi
CUCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3iNyaTh MOHATHUS «TJIaBHAS MOATPYyIa
(Arpynma)» u «mo6ounas noarpynna (brpymma)y», «Mainbie» u «O0JbIIIe)
MIEePHOIBI

3.4

packpeiBaTh  cMmbicit  [lepuonnueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh IMOHMMAaHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XMMHYECKHX IJIEMEHTOB OT UX M0J0XKeHUsA B [lepnoanueckon cucreme

3.5

COOTHOCUTH 0003Ha4YeHHsI, KOTOpble UMeroTcs B Tabmuie «llepuoanueckast
cucteMa XxuMudeckux osemeHToB J[.M. MenueneeBay ¢ YHUCIOBBIMHU
XapaKTePUCTHKAMHU CTPOEHUS aTOMOB XMMHUYECKHUX JSJIEMEHTOB (COCTaB U
3apsn siipa, 00111ee YMCI0 JIEKTPOHOB U PACIIPEACIICHUE UX 110 SJIEKTPOHHBIM
CIIOSIM)

3.6

OMPCACIIATL CTCIICHDb OKUCJICHUA 3JICMCHTOB B 6HHapHLIX COCOUMHCHUAX

3.7

9 KVIACC

ONpeAensTh BHJ XUMHYECKOM CBA3M (KOBaJIGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSAX

Kon
NpoBEePsAEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: ((BGH_IGCTBO U XUMHWYCCKas pCaKIUI»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHMYECKUX IIOHSATHH: pacTBOD,
JJIEKTPOJIUTEI, HEJICKTPOJUTHI, JJICKTPOIUTUYECKAs IUCCOLMALUA,
peakiMy MOHHOIO OOMEHa, KaTalu3aTrop, XMMHUYECKOe paBHOBECHE,




1.2

obpaTuMbIe " HeoOpaTuMbIe peakium,
OKHUCJIUTEITLHOBOCCTAHOBHUTEIIHHBIC peaxuuu, OKUCJIUTEb,
BOCCTAaHOBUTENb, OKHCIEHHE U  BOCCTAaHOBJIEHUE, aJJIOTPOIHS,
aM(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAs,  HMOHHA,
METaJlJIn4ecKas), KpUCTAJUIMUecKas peléTka, CIUIaBbl, CKOPOCTh
XMMHYECKON pEaKIuu

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHSATUUA H
IIPUMCEHATH OTH IOHATHA ITPU OITMCAHUHK BCHIECCTB U UX npeBpameHI/Iﬁ

1.3

COCTABJIATh YPABHEHUS 3JIEKTPOJIMTUYECKON JUCCOLMALIUU KHUCIIOT,
LIEJIOYEH M COJIEM, IMOJHBIE U COKpalICHHBIE YPaBHEHHs PpEaKUUl
HMOHHOT0 0OMeHa

14
1.5

2.1

PacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIHi
IIOCPEACTBOM COCTaBJIEHUS JIEKTPOHHOI'O OajlaHCa 3TUX peakLuit
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKOMN peaKinu

[To Temam: «Hemeramibl u ux coenuHeHUs» U «MeTalibl U HX
COCJIMHECHHU S

XapaKTepu30BaTh (OMHUCHIBATE) OOIIHME U CICIH(PHICSCKHEe XHMHYCCKHC
CBOMCTBA MPOCTBIX M CIOXKHBIX BELIECTB, MOATBEPXkAAs OIMUCAHUE
MpUMepaMu MOJICKYJIIPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIINUX
XUMHYECKHUX PEaKIIHii

2.2

2.3

2.4

2.5

COCTaBJIAITh YPABHCHUS peaxunﬁ, MNOATBEPIKKAAIOMIUX CYHICCTBOBAHNEC
TCHETHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOECHUS,
BO3MOXXHOCTH NPOTEKAHMUS XMMHYECKHUX MPEBPALIEHUN B PA3IUYHBIX
YCIIOBUSIX

ClIeAOBaTh IMpaBWwiIaM TOJb30BAHUS XUMHUYECKOM TMOCYJIOM |
nabopaTOpHBIM 000pYyJOBaHHEM, a TakXe MpaBuUiIaM OOpalleHus ¢
BELIECTBAMM B COOTBETCTBUU C HWHCTPYKLUHUSMH [0 BBIIOJHEHUIO
71a00paTOPHBIX XMUMHMYECKHX OIBITOB IO TMOJYYEHHI0 M COOMpaHMIO
ra3o00pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOro ra3a)

NPOBOJIUTh  pEaKIMM, TMOATBEP)KJIAIOIINE KAaueCTBEHHBIN COCTaB
Pa3IMYHBIX BENIECTB: PACTIO3HABATH OIBITHBIM ITyTEM XJIOPU/I-, OPOMHI,
nonua, kapboHar, ¢ocdar, cumukar, cyiabhaT, TUIPOKCHIUOHBI,
KaTHOHBI aMMOHWSI, HOHBI U3YUYEHHBIX METAJJIOB, NMPUCYTCTBYIOIINE B
BOJIHBIX PacCTBOpaxX HEOPTraHUYECKHUX BEILECTB

1o Teme: «XuMHus U OKpyXkaroliasi cpeaa»

3.1

3.2

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nonsatuii: [1/IK Bemecrsa;
KOPpO3HsI METAJUIOB

MPUMEHATh OCHOBHBIC OIEPAIlMd MBICTUTEIHPHOU JESITEIBHOCTH —
aHalM3 ¥ CHHTE3, CpaBHEHHE, O0OOIIeHHe, CHUCTEeMaTHU3AIlHIo,
BBISIBIICHHE TTPUYMHHO-CJICICTBEHHBIX CBSI3€H — ISl U3yYEHHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIUN; €CTECTBEHHOHAYYHbIE METOJIbI
MO3HAHUS — HAOJI0/IeHNe, U3MEPEHNEe, MOJIETUPOBAaHUE, IKCIIEPUMEHT
(peanbHbIN U MBICIIEHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHHe XUMHUYCCKUC ITOHATHA

[Ipenmer xumuu. Posib XMMUM B )KM3HU YEJIOBEKA. XUMUA B CUCTEME HayK. Tena
1 BenlecTBa. GU3NUYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

1.2

1.3

[TonsiTue 0 Meronax mo3HaHusi B xuMuu. Yucrtelie BeniecTBa U cmecu. CrocoOsl
paszeieHus cMecen

ATOMBI H© MOJICKYIJIBI. Xumuueckue djieMeHThl. CHMBOJBI  XHUMHYECKHX
31eMeHTOB. [IpocThie U clioKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

1.5

1.6

1.7

2.1

Xumnueckasi ¢popmyrna. BaaeHTHOCTP aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS
MOJIEKYJIApHas Macca. MaccoBast 10JI1 XMMUYECKOI0 JJIEMEHTa B COCMHCHUH

KommnuectBo BemectBa. Monb. MomsipHass macca. B3anmocBsA3b KOJIMYECTBA,
Macchl M YHMCIAa CTPYKTYpPHBIX €IUHHI] BemlecTBa. Pacuérel mo Qopmynam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

Ou3nyecKkue W XUMUYECCKUE SBIICHHUS. XUMHUYECKas pPeakius U e€ MpU3HAKH.
3aKOH COXpaHEHHS Macchl BEIIeCcTB. XuMudeckue ypaBHeHus. Knaccudukarus
XUMUYECKHUX peakiuii (COeTMHEHUS, PA3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN IKCHEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYAOM, ¢ TpaBUIIAMHU
paboTel B Jsaboparopum M nOpuéMaMu oOpalieHuss ¢ J1abopaTOpHBIM
o0opyIoBaHHEM, H3YYeHHE U ONHCaHUuEe (PU3MUYECKUX CBOWCTB 00pasIoB
HEOpPraHMYEeCKUX BEIIECTB, HA00IeHHe (PU3NYecKUX (IIIaBJIeHHE BOCKa, TastHUE
Jb/a, pacTHpaHHE caxapa B CTYIKE, KUICHHE W KOHJACHCAIWsS BOMABI) H
XUMHUYECKHX  (TOpeHHe  CBEYM, NPOKAIMBAaHUE  MEIHOH  IMPOBOJIOKH,
B3aUMOJICCTBUE Mela C KHUCJIOTOM) SIBJICHWN, HAOIIOJCHUE U OIHMCAHHUE
NPU3HAKOB  TPOTEKAHUS XUMHUECKMX peaklUuil (pas3liokeHHe caxapa,
B3aWMO/ICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHne THIPOKCHIA
meau(ll) nmpu HarpeBaHuu, B3auMozeHcTBHE xkene3a ¢ pactBopoM conu meau(ll),
H3y4deHHUe CIIOCOO0B pa3JIeieHusl CMeceil (C MOMOIIBI0 MarHuTa, (GUILTPOBAHHUE,
BBIIApUBAHUE, JUCTWUIALUA, XpomaTtorpadus), MpOBEIEHHE  OYHUCTKU
MIOBAPEHHOM COJM, HAOIIOACHNE W OMHCAHHE PE3yIbTaTOB MPOBEICHUS OIIBITA,
WITIOCTPUPYIOIET0 3aKOH COXPAaHEHMsS MAacChl, CO3JIaHHE MOJeed MOJIeKyIl
(I1apoCTepKHEBBIX )

Baxxnelmme npencraBuTeNn HEOPraHMYECKUX BEIIECTB

Bosnyx — cmecp rasos. CocraB Bo3ayxa. Kucinopoxg — snemMeHT M mpocToe
BenlecTBo. HaxoxkneHue kuciaopona B mpupone, GU3NYECKHe M XHMHUYECKHE
cBoiicTBa (peakuuu ropenus). Okcuabl. Ilpumenenue kuciopoma. CrocoOsbl
MOJIy4YeHUsI KHCIOpoJa B JIabopaTOpuM M MPOMBILUIEHHOCTH. KpyroBopor
Kuciopoaa B npupoge. O30H — aoTponHast MoJAM(pUKAIMS KHCIOPoa

2.2

TennoBoii 3 PeKT XMMUIECKON peakiiy, TEPMOXUMHUYECKUE YPAaBHEHHS, K30~ U
SHIOTEPMHUUYECKHE PEAKIMH. TOILNIMBO: Yroib M METaH. 3arpsA3HEHHUE BO31yXa,
yCcUJICHHE TapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CI0s




2.3

Bonmopon — anement m mpocroe BemectBo. HaxokaeHue Bomopona B NPHUPOAE,
br3nYecKre 1 XMMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CIIOCOObI TosTydeHust. Kucmorst
U COJIU

2.4

Monsipablii 00bEM razoB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusunueckue cBoiicTBa BoJibl. Bosa kak pactBoputens. PactBopsl. HackiieHHbie
Y HEHACHIIICHHBIE PacTBOPbI. PacTBOpUMOCTD BellecTB B Bojie. MaccoBast 10Jis
BEIIECTBA B pacTBOpe. XHUMHUYECKHE CcBoicTBa BOJbl. OcHoBaHus. Poiib
pPacTBOpPOB B MPHUPOJIE U B KU3HHU uenoBeka. KpyroBopor Boabl B MpHUPO/IE.
3arpsi3sHEHUE TPUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOTHBIX BOJT

2.6

2.7

2.8

Knaccudukanust Heopranmueckmx coemuHeHuil. Oxcuapl. Knaccudukanus
OKCHJIOB:  cosieoOpasyromiye (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHBIE) U
HecosieoOpasyromne. Homenknatypa oxkcuaoB. PDu3MyUecKHe W XUMHUYECKHE
CBOICTBa OKCHAOB. [losryuyeHne okcuaoB

OcHoBanus. Kiaccupukauuss ocHOBaHMH: WHIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiiatypa ocHoBaHui. Pu3nyeckue U XUMUYECKHUE CBOICTBa
ocHoBaHui. [lorydeHne ocHOBaHMM

Kucnorsl. Knaccuduxauusa kucnor. Homenknarypa kucior. dusnueckue u
XUMHYECKHE cBoWcTBa KucnoT. Pan aktuBHOocTM MerawioB H.H. bekerosa.
[Tony4yeHue KuCioT

2.9
2.10

211

Comu. HomeHnknatypa coneil. dusndeckue M XUMHYECKHE CBOMCTBA COJIEH.
[Tonyuyenue coueit

TI'enernueckas cBsI3b MCXKAY KilaCCaMH HCOPIraHUYCCKUX COGZ[I/IHGHI/Iﬁ

XUMHUYECKUN  DKCIIEPUMEHT:  KadeCTBEHHOE  OIPEACIICHHE  COACPKAHUS
KHCJIOPO/a B BO3JyXe, IMOJyuyeHHe, coOuMpaHue, pacro3HaBaHUE M H3y4YCHHE
CBOMCTB KHCIIOpO/A, HAOIIOJEHNE B3aUMOJICHCTBUS BEILECTB C KUCIOPOAOM M
YCIIOBHS BO3HMKHOBEHMSI M MPEKpALIeHUs ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJIOB U OIMCAaHUE WX CBOWCTB, IOJY4Y€HHE, COOHMpaHue,
pacrio3HaBaHME M M3y4YEHHE CBOICTB BoJopoja (TopeHHe), B3aUMOJICHCTBHE
Bosiopoaa ¢ okcuaom Meau(ll) (Bo3MOXKHO HCIOIB30BaHKME BUICOMATEPUAIIOB),
HaOrofieHne o00pa3loB BEIIECTB KOJMYECTBOM 1 Mojib, HCCIEIOBaHHE
OCOOEHHOCTEl  pacTBOpPEHHUS BEIIECTB C Pa3IMYHOM  PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOW MAacCOBOM J0JEH PacTBOPEHHOIO
BEIIECTBa, B3aUMOJEHCTBUE BOJbI C MeTallaMu (HATPUEM M KaJbLIUEM)
(BO3MO’KHO UCIIOJIb30BaHUE BUAEOMATEPHUATIOB), OTIPE/IETICHNE PACTBOPOB KHCIIOT
U LIEeJI0UEN C TOMOIIIbIO HHIUKATOPOB, UCCIIEIOBaHE 00pa3[0B HEOPTaHUUECKUX
BEIIIECTB Pa3INYHBIX KJIACCOB, HAOIIOI€HNE U3MEHEHUS! OKPACKU MHIUKATOPOB B
pacTBOpax KHCIOT W IIeno4el, u3ydenne B3aumojencTBus okcuma meau(ll) c
pacTBOPOM CEPHOM KHCJIOTBI, KHCIOT C METAJUIAMU, PEAKLMM HEeHTpaau3aluu,
MOJIy4Y€HUE HEPACTBOPUMBIX OCHOBaHHI, BBITECHEHHE OJHOTO METaula JIPYruM
U3 PAcTBOPA COJIM, PEIIEHNE SKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «BaxHelmmne
KJIACChl HEOPTAHUYECKUX COETMHEHUN»

[Tepuoanueckuii 3akon u [lepuoanyueckas cucteMa XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBbIie MONMBITKY KJIacCU(DUKALNU XUMHUYECKUX 37IeMeHTOB. [loHsATHE 0 Tpymmax
CXOJIHBIX JIEMEHTOB (IIEJIOYHBIE M IIEJI0YHO3EMENIbHbIE METAaJlIbl, T'aJOreHBI,
UHEpPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yioT amM{QOTepHbIE OKCHUIBI U
TUAPOKCHUIBI




3.2

Ilepuonnueckuii 3akoH. [lepuonanyeckas cucrema XuMuueckux smemeHToB J[.M.
Mengeneesa. Kopotkonepuoanas u jymmHHOTIepruoaHas Gopmsl [leproaunaeckoit
cuctembl xumuueckux snemeHtoB .M. Mengeneesa. Ilepuoabl U rpynmsl.
®u3NYEeCKU CMBICH MOPSAKOBOTO HOMEpa, HOMEPOB MEpPHOJa M TPYIIIBI
dJIEMEHTA

3.3

3.4

3.5

Ctpoenune aromoB. CocTtaB aTOMHBIX snep. M3oromnbl. DnekTpoHbl. CTpoeHue
JJIGKTPOHHBIX  000JOYEK aTOMOB TepBbIX 20 XWUMHUYECKUX DJIEMEHTOB
Ilepuonuueckoit cucremsl .M. MenaeneeBa. XapakTepuCTHKAa XUMHYECKOIO
AJIEMEHTA MO ero noyoxeuuto B Ilepuoanueckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHUMHUYECKHUX HJIEMEHTOB,
METAJIMYECKUX M HEMETAIMYECKUX CBOWCTB MO TpylnaM M MEpHOJIaM.
3nauenue Ilepuonuueckoro 3akona u Ilepuonnyueckoi CHUCTEMbl XUMHUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku U npaktuku. .M. MenneneeB — y4y€Hbld U
rpak 1aHuH

Xumuueckass cBi3b. KoBaseHTHas (TOJsIpHAsT ¥ HEMOJSIPHAsi)  CBSA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHHsa. OKMCIUTEIHFHOBOCCTAHOBUTEILHEIC PCaKIu. Hpoueccm
OKHCJICHHUS M BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIN

XUMHUECKUH HSKCHEPUMEHT: M3ydeHHe O0Opa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJCHCTBHE THUIAPOKCHAA LMHKA C PAacTBOPAMM KHUCIOT H
LICJI0YEH, MPOBEACHUE OIBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKLUi (TOpEHUE, peaKliuu pa3yioKeHUs, COSTUHEHMS])

9 KIIACC

Kon
1

11

1.2

1.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
BemectBo n xummnueckas peakuus. [lopropenue

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucrema XUMHYECKUX dnemeHToB J[.M.
MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XUMHYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, KaIMs, KaIbIUA M HX
COCIMHEHUN B COOTBETCTBMM C IIOJIOKEHUEM OJJIEMEHTOB B [lepuommyeckoit
CHUCTEME U CTPOECHHUEM UX aTOMOB

CrpoeHue BemiecTBa: BHUABI XMMHUYECKOM CBS3U. TUNBI KPUCTAIUIMUECKUX
pPEMIETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIMNYECKON PEETKN U
BUJa XUMHUYecKoi cBs3u. Knaccudukanus u HOMEHKIAaTypa HEOpPraHMYECKUX
BEIECTB (MEXIyHapoJHasi U TpUBHaJbHas). XMMUYECKHE CBOMCTBA BEILECTB,
OTHOCSAIIMXCA K  pa3iIMYHbIM  KJIacCaM  HEOPraHWYECKUX  COEAUHEHUH,
TE€HETUYECKas CBSI3b HEOPTAaHMUYECKUX BEIECTB

Knaccudukanus XuMUYECKUX peakuil Mo pa3InyHbIM IMpHU3HaKaM (10 YUCTy U
COCTaBYy Y4YacTBYIOIIMX B pEaKIHUHU BEIIECTB, MO TemioBoMy 3¢hdekTy, mo
N3MEHEHHIO CTeTICHEN OKHMCIIEHNS XUMHUECKIX 3JIEMEHTOB, I10 O6paTI/IMOCTI/I, 110
YUaCTHUIO KaTalIn3aTopa). DK30- U SHAOTEPMHUUECKUE PEAKIIUU, TEPMOXHUMHUYECKUE
ypaBHeHUs. [IOHITHE O CKOPOCTH XUMUUYECKON peakiinu

14

[TonsiTue 00 OOpaTUMBIX W HEOOPATHUMBIX XUMHYECKUX peaknusx. [loHstue o
TOMOTI'CHHBIX U T'CTCPOTCHHBIX PCAKIUAX. Ilongatne o XUMHUUECKOM PaBHOBCCHUU.
@DakTOphl, BIMSIOIIME HAa CKOPOCTh XHMHYECKOW pEaKIUH U IOJIOKEHHE
XUMHYCCKOI'0 paBHOBCCHUS




1.5

1.6

1.7

OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC peaKIum, AIIEKTPOHHBIN OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHOW — peakiui.  CocTaBjieHHE — ypaBHEHHUIA
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C KCIOJb30BAHHMEM METOja
AJIEKTPOHHOTO OallaHca

Teopust 37IE€KTPOIUTHUECKON AMCCOLUALMHU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHnOHBI. MeXaHU3M JHUCCOLMALMK BEIIECTB C Pa3IMYHBIMH BHIAMU
XuUMH4YecKkoi cBs3u. Crenenp aucconnanui. CUIbHBIE U cIa0ble IEKTPOIHTHI.
Peakiun moHHOro obMeHa. YcCIOBHS NMPOTEKAHUS PEAKLMH MOHHOrO OOMeHa,
IIOJIHBIE M COKpalI€HHbIE WOHHBbIE YypaBHEHMs peakuuil. CBOICTBa KHUCIOT,
OCHOBaHMH U cCcoOJeil B cCBeTe IMpeACTaBICHU 00 3IeKTPOIUTHUECKOMN
quccouuanuu. KauectBeHHble peakiinu Ha HOHBL. [loHsiTHe 0 ruaposnse coseit

XVUMUYECKUH JKCHEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMHU KPUCTAIIMYECKUX
pEIIETOK HEOPraHMYeCKHX BEIIeCTB — METa/NIOB U HeMeTauioB (rpadura u
ajMasa), CJOXKHBIX BELIECTB (XJIOpHAA HATPHs); HCCIEAOBAHUE 3aBHCHUMOCTH
CKOPOCTH XHUMHUYECKOW peakluu OT BO3ACHCTBUS pPA3NIUYHBIX (PaKTOPOB;
UCCJIEJOBAaHUE  3JIEKTPOIPOBOJHOCTHM  PacTBOPOB  BEILECTB,  Ipoliecca
JTUCCOLIMAIMU  KUCJIOT, MIeno4edl u coned  (BOSMOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB); IPOBEJECHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKaHUs peakuii HOHHOTO oOMeHa (0Opa3oBaHUE OCalKa, BBIICICHHUE Ia3a,
o0pa3oBaHHE BObl); OIBITOB, WUIFOCTPUPYIOLIUX HPUMEPHl OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEaKIuil (FrOpeHUe, peakiuu pa3IoKEHUs, COCAMHEHUS);
pacro3HaBaHUE HEOPraHMYECKUX BEUIECTB C IIOMOIIBI0 KaU€CTBEHHBIX PEaKIMM
Ha MOHBI;, pEUICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4

HewmeTannel 1 UX coeauHEHUS

2.1

2.2

OO6mass  xapakTepucTUka TrajmoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u pusnueckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XWMHYECKHE CBOWCTBA Ha IMPUMEpEe XJopa
(B3aMMOJEHCTBIE € MeETaljlaMM, HeMeTaJlllaMH, Iiesodyamu). XJIOPOBOIOPOA.
ConsiHast KucI0Ta, XMMUYECKUE CBOICTBa, MONy4YeHHE, IpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOJA Ha OPraHM3M 4YeJIOBeKa. BakHeiime XJIOpHIBl U UX
HaXO0XJ/IEHHE B IPUPOJIE

OO6mass xapakTtepuctuka 371eMeHTOB VIA-rpynnbl. OcoOe€HHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (usnyeckue cBoiicTa
MPOCTHIX BEIIECTB — KHCIOPOAA B CePBI. AJITIOTPOITHBIE MOU(PUKAIIMHA KHCIOPOIa
U cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBOIOpPO, CTpoeHHe, (pusnyeckue u
XUMHYEeCKHe CBOMCTBA. OKCHIIBI Cephl KaK MPEICTABUTEIH KUCIOTHBIX OKCHIIOB.
Cepnass kucnora, ¢HU3MUECKHUE U XHUMHUYECKHe CBoiicTBa (00mme Kak
MpEJICTaBUTENs KJlacca KHUCIOT W crnenuduueckue). XHUMHUYECKUE PpEeaKlUH,
Jekallue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJIY4YEeHUs CEpHOM KHUCIOTHI.
[Tpumenenne. Conmu cepHOI KHCIOTHI, KaYeCTBEHHASI PEaKIMs Ha CylIb(haT-HOH.
Haxoxnenue cepel U €€ coeAMHEHUIl B mpupoje. XHUMHYECKOE 3arpsi3HeHue
OKpYKalomied Cpeapl COCTUHEHUSMHU Cephbl (KUCIOTHBIC TOXIH, 3arpsi3HEHHE
BO3/lyXa M BOJJOEMOB), CITIOCOOBI €r0 MPEIOTBPAIIICHUS

2.3

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTETIEHU OKUCICHHS. A30T, pacIpOCTpaHEeHHE B IPUPO/IE,
¢u3nueckue U XuMUUecKue cBoicTBa. KpyroBopoT a3ora B mpupoae. AMMHUAK,
ero ¢u3nyeckue M XMMHUYECKHE CBOMCTBA, MojydeHHe U mpumeHeHnue. Coiau
aMMOHUS, UX (pU3HUECKUe U XUMUYECKHE CBOMCTBA, TpuMeHeHHe. KauecTBeHHas
peaxiusi Ha MOHBbl aMMOHHUS. A30THas KHUCJIOTa, €€ MOoJydeHue, pU3nyecKue u




XUMHUYECKHE CBOMCTBA (OOIIME Kak TMPEJICTaBUTENA Kiacca KHCIOT U
cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIEH aMMOHHUS B KaueCTBE
MUHEPATBHBIX YAOOPEHHMH. XHUMHUYECKOE 3arps3HCHHE OKPYXKAIOMICH Ccpeibl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIC IOXKIH, 3arps3HEHHE BO3JyXa, MOYBHI U
BOJI0EMOB)

2.4

2.5

2.6

2.7

2.8

®dochop, ammorpornHbie Mogudukanuu dochopa, GUNIECKUE U XUMHUESCKHE
ceoiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciora, QGUINIECKUE U
XUMHYECKHE CBOWCTBa, moiydeHue. lcmonp3oBanue ¢GocdaroB B KadecTBe
MHUHEPAJIbHBIX YA00peHHA

OO6mas xapakrtepuctuka 31eMeHTOB |VA-rpynnbl. OcoOeHHOCTH CTpOeHUus
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHUS. YTIEpoJ, aJJIOTPOIHbIE
MOIUGUKAIMH, PACIPOCTPAHEHHWE B NpUPOZC, (U3MYECKHE U XHUMUYECKHE
cBoiictBa. Ancop6uus. KpyroBopot yriepona B mpupoae. OKcuibl yriaeposaa, ux
¢u3nueckue W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPTraHU3MBL,
MOJyuYeHUE U MPUMEHEHHE. DKOJIOTHUecKrue MpoOaeMbl, CBI3aHHBIE C OKCHIIOM
yraepona(lV); rumore3a mIOOATBHOTO MOTEIUICHUS KIUMaTa; MMapHUKOBBIN
s dexT. YrompHas Kuciora U e€ cou, uxX GU3ndeckue 1 XMuMUUYECKUEe CBOICTBA,
nojydeHne u npuMeHeHune. KauecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
Hcnonk3oBanne kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIILICHHOCTH U CETTLCKOM
XO035I1CTBE

[lepBoHavasnbHBIE TMOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoaa (MeTaH, ATaH, JTWUJIEH, AalleTWJIEH, ATAaHOJ, TJIHIEepPUH, YKCYyCHas
kuciioTa). Ix cocras u xumudeckoe ctpoenue. [louarre o OM0I0ru4ecku BaXXHBIX
BEIIeCTBAaX: JXUpax, OeiKax, yriaeBoJax — W UX pPOJHU B JKU3HU 4YelIOBEKa.
MarepuanbHOE €IUHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUM

KpemHuuii, ero gpusnueckue 1 XuMUYECKHE CBOICTBA, MOTY4YE€HUE U IPUMEHEHHE.
Coenunenuss kpeMHuss B mnpupoxae. OOmwme mnpencraBieHus o0 OKCHUIE
kpemHusA(IV) u kpemHueBoil kucnore. CUIMKAThl, UX UCHOIb30BaHUE B OBITY,
MEIWIIMHE, TPOMBINUIEHHOCTH. BakHEHIIne CTPOWTEIbHBIE MaTepPHAJIBIL:
KepamMHKa, CTeKJo, IIeMeHT, OeToH, jxene300eToH. [IpoGieMbr Oe3omacHOTO
UCTIOJIB30BaHUS CTPOUTEIFHBIX MAaTEePHUAIIOB B MIOBCETHEBHOMN JKU3HU

XVUMUYECKUN HKCIEPUMEHT: M3ydeHHEe OOpa3l0B HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJITHOM KHCJIOTBI; MPOBEACHHE KAaYeCTBEHHBIX pPEaKLUil Ha XJIOPH]I-
WOHBI W HaOJIOJCHWE TPHU3HAKOB WX TPOTEKAHUsS; ONBITHI, OTPAXKAIOIIHE
¢u3nueckue 1 XMMHUYECKHUE CBOWCTBA TFaJIOT€HOB M UX COEIMHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMJIEHHME € oOOpaslamMu XJIOPHIIOB
(raloTeHUIOB); O3HAKOMJIEHHME C oOpa3lamMu cepbl M €€ COeAMHEHUSIMHU
(BO3MOXHO  HMCIIOJIb30BAaHWE BHJICOMATEpPHAIOB); HAONIOJACHHE TIpoliecca
oOyTrJIMBaHUS caxapa MOJ JEHCTBHEM KOHILIEHTPUPOBAHHOM CEPHOIN KHCIOTHI;
U3Y4YEeHHE XUMHUYECKHX CBOMCTB pa30aBIIEHHOHN CEpHOI KHCIOTHI, MPOBEIECHUE
Ka4eCTBEHHONW peakuMu Ha CyiabpaT-uOH | HaONoJeHHe TMpu3HaKa eé
MPOTEKaHUs; 03HAKOMJIEHHE C (U3NYECKUMH CBOMCTBaMU a30Ta, ¢ocdopa U Ux
COEMHEHUH (BO3MOXXHO HCIIOJIb30BAaHHE BHAEOMATEpHAJIOB), o0Opa3lamu
a30THBIX U (HOChHOPHBIX yIOOPECHHI; TTONYIeHHE, COOMpaHne, paclio3HABAHHUE U
U3y4yeHHE CBOMCTB aMMMaKa; IMPOBEICHHE KAUYECTBEHHBIX pEaKIMi Ha HOH
aMMOHUS U GpochaT-uoH ¥ U3yUEeHUE IPU3HAKOB UX IPOTEKAHMs], B3aUMOACHCTBHIE
KOHIICHTPUPOBAHHOW a30THOW KHUCIIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHHE
BUEOMATEPHUAJIOB); H3yYCHHE MoOJeNel KPHCTANIMYECKUX pEIIETOK anMasa,
rpaduTa, QyuiepeHa; 03HAKOMICHHE C MPOIECCOM aICOPOIMH PacTBOPEHHBIX
BEIIECTB aKTHUBUPOBAHHBIM YIJIEM M YCTPONMCTBOM IPOTHBOras3a; IOJy4EHHE,




coOupaHue, pacro3HaBaHUE M U3YYCHUE CBOMCTB YTIICKUCIIOTO ra3a; MPOBEICHIE
Ka4YC€CTBCHHbBIX peaKI_[I/Iﬁ Ha Kap6OHaT- U CUJIMKAT-UOHbI U U3YYCHHUC IMPU3HAKOB
UX MPOTEKAHHS, 03HAKOMJICHHE C TPOJIYKIIMEH CHIIMKATHOW MPOMBIILICHHOCTH;
PCIICHUC SKCIICPUMCHTAJIBHBIX 3aJjad IO TCMC «Baxknelmue HeMeTaUIbl U UX
COCIMHEHUS

MeTamisl U uX COCIUHECHUA

3.1

OO0w1ast xapakTepUCTHKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM UX
nosnoxenus B Ilepmommuecko cucreme Xxumuyeckux dnaemeHtoB  [I.U.
MenpneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTaUI0B. MeTaudeckast CBsA3b U
METAJIMYECKAss ~ KPUCTAITIMYECKAass  peléTKa.  DJIEKTPOXUMHUYECKUH  psf
HaNPsDKEHUN METAIUIOB

3.2

3.3

Ouznyeckue U XUMHUYECKUE CBOWCTBAa MeTauioB. OOuue crnocoObl MONydyeHus
MetasuioB. [loHATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
koppo3uu. CraBsl (cTajib, YyT'yH, JIOPATIOMUHUNA, OPOH3a) U X MPUMEHEHHE B
OBITY U IPOMBIIIIIEHHOCTH

[[enouynsle MeTaybl: nojnoxeHue B llepuoanueckoil cucreMe XUMHUYECKHUX
anementoB /.M. MenneneeBa; crpoeHre UX aTOMOB; HaXOXKJICHHE B MPHPOJIE.
duznyeckue U XMMUUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIIbI U
THJIPOKCUIBl HaTpus M Kanus. [IpuMeHeHHe IIeNOYHBIX METauIoB U HX
COCIMHEHUN

3.4

[lenouHo3eMenbHbBIE  METAJUIbl  MarHuii W KaJdblMil: IOJOXEHHE B
[Iepnoanueckoii cucreme xumudeckux 3ineMeHToB .M. MenneneeBa; crpoenue
X aTOMOB; HaxOXJAeHHE B npupoje. PU3NYECKHE M XMMHUYECKHE CBOMCTBA
MarHus v Kajuplius. Baxkuelme coeuHeHns Kanblus (OKCHI, TUIPOKCHU]I, COJIN).
JXKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHeHHUs

3.5

3.6

AmoMmuHuii: nonoxenue B [lepuoauueckoit cucreMe XuMuyeckux nemenTos J[.M.
MeHnzeneeBa; CTpOCHHE aToMa; HaxoXJaeHue B mnpupoae. Dusmyeckue u
XUMHUYECKHE CBOMCTBA alFOMUHUS. AM(OTEpHBIE CBOICTBA OKCHIA U THAPOKCHIA
ATFOMUHUS

Kene3o: nonoxenue B [lepuoanyueckoil cucremMe XUMUYECKUX 3y1eMeHToB [ .
MenneneeBa; CTpOEHHE aroMma; HaxoXIeHHe B mpupoae. Dusznueckue u
XUMHUYECKHe cBoMcTBa jxene3za. Oxcuabl, ruapoxkcuabl u conu sxenesa(ll) u
xenesa(lll), ux cocras, cBO¥CTBa U OTyueHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMu METasIOB M CILIABOB,
uX (U3HYeCKMMH CBOMCTBaMH; HM3y4CHHE DPE3YJIBTaTOB KOPPO3WUH METAJIOB
(BO3MO’KHO HCIIOJIb30BaHHE BHICOMATEPHAIIOB), 0COOEHHOCTEH B3auMoAeicTBUS
OKCHJIa KalblUsg W HATpUs C BOJOW  (BOSMOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); UCCIIEOBAaHNE CBOMCTB KECTKOM BOJBI; MPOLIECCa TOPEHUS
’&KeJe3a B KUCIOpoe (BO3MOXKHO HCIIOIb30BaHUE BUICOMATEPHANIOB); IPU3HAKOB
NPOTEKaHHUs KAYeCTBEHHBIX PEaKUUil Ha MOHBI (MarHus, KaibliUs, aJIOMUHUS,
nuHka, xkeneza(ll) u xeneza(lll), menu(ll); HaOnaroneHME U onKcaHKe MPOLIECCOB
OKpalllMBaHUs IIJJAMEHM WOHAMHU HATpus, Kajdus U KajblUg (BO3MOXKHO
UCTIOI30BaHUE BHJEOMATEpPHAIIOB); HCCIeNOBaHHEe aM(OTEpHBIX CBOICTB
THJIPOKCUA aTIOMUHMS M THUIAPOKCHJA LMHKA; PELICHHE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BakHeHIe MeTaJuTbl U MX COCTMHEHHSDY

XuMHS ¥ OKpYXKarolas cpeaa

4.1

HoBeie Marepuansl U TexXHOJIOrMU. BemecrBa U mMarepuansl B INOBCEIHEBHOM
KU3HU 4YeloBeKka. XUMUA U 370poBbe. be3omacHoe MCIoib30BaHUE BEIIECTB U




XUMHUYECKHX peakuuid B ObiTy. [lepBas momoib Nmpu XUMHYECKHUX OXKOTax U
OTPABJICHUSIX

OCHOBBI PKOJIOTUYECKON IPAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH
cpenbl I1JIK. Posib xumum B pernieHUM dKojgorudeckux mnpobiem. [Ipupoanbie

4.2 .
UCTOYHUKH YTJIEBOJOPOJIOB (yrojib, HMPUPOAHBIA Ta3, HEPTH), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

43 XYUMUYECKUH SKCIIEPUMEHT: M3Y4YeHHE OOpa3I[0B MaTepUajoB (CTEKIIO, CIUIaBbI

METAJIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

1

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

IIpencrasnenue:

1.1

O TI03HAaBAaE€MOCTU SIBJICHUW TPUPOIbI, MOHUMAHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHUYECKON HAayKH Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIled KyJIbTYphl U MPAKTUUYECKOM
NEeSITeTPHOCTH YEJIOBeKa B YCIOBUSAX COBPEMEHHOIO OOIIeCTBa;
MOHMMAaHHE MECTa XUMUU CPEAH IPYTHX €CTECTBEHHBIX HAyK

1.2

1.3

O HAYYHBIX MCTOAAX IIO3HAHHA, B TOM YHUCIIC DKCIICPUMCHTAJIIBHBIX W
TCOPCTUUCCKHUX MCTOAAaX HCCICAOBAHUA BCHICCTB W  U3YUCHUA
XUMHNYCCKHX peaxunﬁ; YMCHHE UCITIOJIB30BATb MOJCIN JIS 00BsACHEHUS
CTPOCHHUA aTOMOB U MOJICKYJI

0 chepax mpodeccnoHaTbLHON AEATENBHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMU Ha JIOCTHIKEHUSX
XUMHUYECKOM HAayKH, 4TO II03BOJMT OOYy4aroUIMMCS pPaccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyaymieil mpodeccnoHanbHOM NesTeIbHOCTH
U CIIeNIaTh OCO3HAHHBIN BHIOOP XMMHUH KaK MPO(UIBHOTO MpeIMeTa Ipu
nepexojie Ha YpOBEHb CpeIHEro oo1iero oopa3oBaHus

2.1

BJ'IaI[eHI/Ie CHUCTEMOM XMMHYECKMX 3HAaHMH U YMCHHUEC MNPUMCHATH
CUCTEMY XUMHUUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIFOYACT!

Ba)XHEUIIME XMMHUYECKHE TOHATUS: XUMHYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CJIOXKHOE BEUIECTBO, OJHOPOAHAS U
HEOJHOPOAHAsI CMECh, OTHOCUTEIIBHBIE ATOMHAsl U MOJIEKYJISIPHAs! MacCCBhl,
KOJINYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MOJSIPHBIH OO0BEM,
OKCHJl, KHUCJIOTa, OCHOBaHHE, COJb (CpeiHss), XMMHYECKas peakius,
pPEaKIMK COENIMHEHUs, PEaKUUU pa3JIoKEHUs, PEaKlUu 3aMEeLIeHHUs,
peakiun oOMeHa, TeII0Bor 3 (PEKT peakIiy, K30~ U SHIOTEPMHUYECKHE
peakiuu, pacTBOp, MaccoBas JOJIg XHMHYECKOrO JJIeMEHTa B
COEIMHEHUH, MacCcoBasl J10JI1 M MPOLIEHTHAs! KOHLEHTpAlMsl BEIIECTBA B
pacTBope, SAPO aToMa, dJICKTPOHHBIA CIIOM aToMa, aTOMHAasi OpOUTAIIb,
panuyc aToMa, BAJICHTHOCTb, CTENIEHb OKHCJIEHUS, XUMUYECKasl CBS3b,
AIIEKTPOOTPHUIIATENILHOCTD, TIOJISIPHAS M HETIOJISIpHAst KOBAJIEHTHAs! CBS3b,
WOHHAs CBfA3b, METANIMYECKas CBsA3b, KPHUCTAUIMYECKAs pEIETKA
(aToMHasi, WOHHas, MeTaJUIMYecKasl, MOJEKYJsIpHasi), HMOH, KaTHOH,
AHMOH, JIEKTPOJIUT U HEDJIEKTPOJIUT, NIEKTPOIUTUYECKAS JUCCOLMALINS,
peakiMu  HOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
PEAKIIMH, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTAHOBJICHHE,
AIIEKTPOJIN3, XUMHUECKOE paBHOBECHE, OOpaTHMble U HEoOpaTHMBbIE
pEaKIMU, CKOPOCTh XUMUYECKOH peakuuu, karanuzarop, ITJIK, kopposus
METAJUIOB, CILUIABBI

2.2

OCHOBOIIOJIAralolue 3aKOHbl XUMHUH: 3aKOH COXPAHEHHS MAaccChl,
nepuoanueckuii 3akoH /.M. MenneneeBa, 3aK0H IMOCTOSHCTBA COCTABA,
3aKOH ABOTaJIpO




2.3

3.1

TEeopuu XUMUH: aTOMHO-MOJIEKYJIIpHAast Teopus, Teopus
ANEKTPOJIUTUYECKON JUCCOLMAIIII

Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHME IPaBUIBHO UCIOJIb30BaTh U3YUEHHbIE BEILIECTBA U MATEPHAJIbI
(B TOM ymclie MUHEpaIbHbIE YI0OPEHHSI, METAILIBI U CILIaBbI, IPOJYKTHI
nepepaboTKU  NPUPOJIHBIX  HCTOYHUKOB  YIVIEBOJAOPOJIOB  (yIui,
OPUPOAHOTO ra3za, HepTu) B OBITY, CEIBCKOM XO3SHCTBE, Ha
MIPOM3BOJICTBE M TIOHUMAHUE 3HAYECHUS KHUPOB, OCIIKOB, YIIIEBOJIOB JIJIs
OpraHu3Ma 4YeJIOBEKa; yMEHHE MPOTHO3UPOBATH BIIUSHUE BEIIECTB U
XMMHUYECKHUX IIPOLIECCOB HA OPraHM3M 4YEJIOBEKA U OKPYXKAIOLIYIO

MPUPOIHYIO CPEy

3.2

3.3

3.4

YMEHHE HUHTErPUPOBAaTh XUMHUYECKHE 3HAaHUS CO 3HAHUSMHU JPYTHX
y4eOHBIX MPEIMETOB

HAJINYHE OTBITa PA0OTHI C PA3TUYHBIMUA UCTOYHUKAMU HH(POPMAIIUH 110
XMMUM (HaydyHas W HayyHO-NIONyJspHAas JUTeparypa, CloBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMeHue OOBEKTHBHO OLIEHHMBaThb HH(OPMALMIO O BEIECTBAaX, HX
IIPEBPAILLECHUAX U IPAKTUYECKOM IIPUMEHEHUU U YMEHHE HCII0JIb30BATh
e€ JUIs pelleHus: y4eOHO-103HaBaTeIbHbIX 331a4

7.1

Brnanenue ocHoBaMM NOHATHIHOTO anmnapaTa ¥ CMMBOJIMYECKOTO s3bIKa
XUMHH JUISL  COCTaBIICHUS (OPMYII HEOPTaHUYECKHUX  BEIIECTB,
YPaBHEHMH  XMMHUYECKMX  peaklHil;  OCHOBaMHM  XUMHUYECKOU
HomeHkJarypsl (IUPAC u TpuBHanbHOiA)

YMeHue oOBACHATH CBS3b MOJIOKEHHUS aneMeHTa B Ilepuoanueckoit
CUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHsS aTOMOB
XUMHYECKHX DJJEMEHTOB (COCTaB W 3apsii sjapa, oOliee dYHcio
AJIEKTPOHOB), PACHpPEICIIEHUEM D3JIEKTPOHOB 10 HSHEPreTHYEeCKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPHOJOB, KA U KaJbLUs
[IpencraBnenue 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB (paZuyc aToMa, 3JeKTPOOTPULATENBbHOCTh), MPOCTHIX M
CJIOKHBIX BEIIECTB OT IIOJIOXKEHUs dJeMeHTOB B Ilepmonnueckon
cucteMe (B MaJbIX MEPHUO/IaX U INIaBHBIX MOATPYIIAX) U JIEKTPOHHOTO
CTPOCHHMS aTOMa

YMenne kinaccupuimpoBaTh:

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAaKIINU

YMeHue Onpeacirh:

8.1

8.2
8.3

BAJICHTHOCTbL U CTCIICHB OKHUCJIICHUA XUMHYCCKUX IJICMCHTOB, 3apsi/]g
HOHa

BUJI XHMHUYECKOW CBA3M MU THUN KPUCTAUIMYECKOM CTPYKTYphl B
COETUHEHUIX

XapakTep Cpe/ibl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHHH)

8.4

OKHCIINTEIIb U BOCCTAHOBHUTCIIb

YMeHne xapakTepru3oBaTh (GU3MUECKHUE U XUMUYECKHE CBOMCTBA!




9.1

MIPOCTHIX BEHIECTB (KUCIOPO/I, 030H, BOAOPOI, rpaduT, ajamas, KpeMHHH,
azot, ¢ocdop, cepa, XIJIOp, HATPWii, KaIWH, MarHui, KaJbIUH,
ATFOMUHHM, KEJIE30)

9.2

9.3

CJIO’KHBIX BEILIECTB, B TOM YHCIIC MX BOJTHBIX PACTBOPOB (BOJIa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOIOPOI, OKCUABI U TUAPOKCHABI MeTaiuioB I-11A
rpynn, amtomunms, meam (l1), munka, sxenmeza (I u Ill), oxcumbr
yraepoaa (Il u 1V), kpemuus (1V), azora u docdopa (111 u V), cepsr (IV
u VI), cepHucras, cepHas, a3oTucras, a3otHas, ¢pochopHas, yroibpHas,
KpEMHUEBAsI KUCIIOTa U KX COJIH)

IIPOrHO3MPOBATh U XapaKTEPHU30BaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH
OT UX COCTaBa U CTPOEHUS, IPUMEHEHUE BEUIECTB B 3aBUCUMOCTH OT UX
CBOICTB, BO3MOXXHOCTb IPOTEKAHMSI XMUMHUYECKHUX IIPEBPALLECHUI B
Pa3IMYHBIX YCIOBUSIX

10

10.1
10.2

YMeHue coCTaBIsATh MOJICKYJISIDHBIC 1 HOHHBIC YPABHCHUA peaKHHﬁ, B
TOM YHUCJIC.

peakifii HFOHHOTO OOMeHa
OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIX PEaKIIHiA

10.3

10.4
11

111

HWIUTIOCTPUPYIOIUX XUMHUYCCKUEC CBOMCTBaA HU3YYCHHBIX KJIACCOB (rpynn)
HCOPTraHNYCCKUX BCIICCTB

ITOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKly HUMHU
YMeHue BBIYUCISTD (IIPOBOUTH PACUETHI):

OTHOCHUTEJIBHYIO MOJIEKYJISIPHYI0O W MOJISIDHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUU

11.2
11.3

11.4

MacCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE,
KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ta30B

[0 YPaBHEHUSM XUMHUYECKMX pEaKIMH U HaXOAUTh KOJIMYECTBO
BEIeCTBa, 00BEM U Maccy peareHTOB WM MPOYKTOB PeaKLuu

12

Bnanenue (3HaHUE OCHOB):

121

12.2

OCHOBHBIMHM METOJIaMH Hay4HOTO MO03HaHUA (HaOr0/IeHue, U3MEPEHNE,
HKCIIEPUMEHT, MOJICIMPOBAHKE) IIPU U3YUYEHUH BEIIECTB U XUMHUECKUX
SBIICHUI; yMeHHEe chopMyTupoBaTh NpoOIeMy U MPeUI0KUTh MyTH e
pelieHus

O6e3omacHOM pabOThl C XUMHUYECKUMH BEUIECTBAMH, XHMHUYECKOU
MOCYA0H U 1abopaTOpHBIM 000pyAOBaHUEM

12.3

npaBujaMu 0€30MacHOT0 OOpaIeHUs C BEIIECTBAMHU, UCIIOJIb3yEMBIMU
B TIOBCEIHEBHOU JKU3HM, MTPABUJIAMU TIOBEJICHUS B IENSIX COEPEKEHUS
3JI0pOBbsl M OKpY)KAIOIIE NPUPOJHON Cpenbl; MOHHMMaHHWE Bpeaa
(omacHOCTH) BO3JEUCTBUS Ha >KUBBIE OPraHU3MBI OMNPEIEIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIICHHS] M TIPEIOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUS

13

131

Hamuuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA W OCYHICCTBJICHUSA
CICOYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3YYEHUE U onucaHue (U3NUECKUX CBOWCTB BEILIECTB; O3HAKOMIICHUE C
(U3HYECKUMU U XUMUYECKUMU SIBIICHUSIMU; OTIBITHI, HILTFOCTPUPYIOIIHE
MPU3HAKU IPOTEKAHUSI XUMUYECKUX PEaKIuil

13.2

u3ydeHre croco0OB pa3eieHus cMecel




13.3

MOJIy4YeHUE KUCIIOPO/ia U U3yYEHHE €r0 CBOMCTB; MOJyYeHHE BOJIOPOaa
Y U3yUYEHUE €r0 CBOICTB; MOIYYEHHE YIIIEKUCIIOTO ra3a U U3y4YEHUE €ro
CBOIICTB; MOJy4eHHE aMMHUaKa U U3y4EHHUE ero CBOWCTB

13.4

135

13.6

[PUTOTOBJICHHE PACTBOPOB C ONpPENENIEHHON MaccoBOM  AoJjeid
PacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHUJIOpaHkKa u
dbeHondTanenHa) IS ONMpPEISICHUS XapakTepa cpeabl B pacTBOpax
KHUCJIOT U LIeJI0oYei

UCCJIE0BAaHHUE U ONMCAHUE CBOVWCTB HEOPIaHMUECKHUX BEIIECTB PA3INYHbIX
KJIaCCOB; M3y4YEHHE B3aUMOJEHCTBHUS KUCIOT C METaUIaMH, OKCHJIAaMU
METAJJIOB, PACTBOPUMBIMM U HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMHU;
[OJIy4eHHE HEPACTBOPUMBIX OCHOBAHUI; BBITECHEHHE OJHOTO MeTasuia
JpyTUM M3 pacTBOpa COJM; MCCIIENOBaHUE aM(OTEPHBIX CBOMCTB
I'MJIPOKCUI0B AJIFOMUHUS U IIUHKA

13.7

13.8

14

141

14.2

PCHICHUC SKCIICPUMCHTAJIBHBIX 3aJda4 IIO0 TCMaM: «OCHOBHEBIE KJIaCCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); <<3JIGKTpOJII/ITI/I‘IeCKa$I JUCCOLH AU,
«Bakneinne HeMETaIUIbI K UX COCAUHCHUA, «BaxkHene MeTamibl 1
HUX COCAUHCHUS)

XUMHYECKHE SKCIIEPUMEHTBI, WILTFOCTPUPYIONIUE TPU3HAKU POTECKAHUS
peakiuii ~ MOHHOrO  OOMEHa;  KAa4yeCTBEHHbIC  pEaKUUU  Ha
NPUCYTCTBYIOIIME B BOJHBIX pAcTBOpPax HOHBI XJIOPHA-, OPOMHI-,
uonun-, cynbdar-, hpocdar-, kapOOHAT-, CHIIMKAT-aHUOHBI, THIPOKCH/I-
WOHBI, KATHOHBI AMMOHHSI, MarHHsI, KAJIbIIUs, aTFOMUHUSA, XKene3a (2+) u
xenesa (3+), meau (2+), IMHKa

YMenue:

NPEJCTaBIsATh PEe3yNbTaThl 3KCIepuMeHTa B (GopMe BBIBOJOB,
JI0Ka3aTeabCcTB, IpaUKOB M TaONMII M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTHU

YCTaHABIIMBATh CBSA3M MEXIY PEaJbHO HAOJI01aeMbIMH XUMUYECKUMU
ABJICHUSIMU U TPOLIECCAMHU, IPOUCXOJAIIMMUA B MAaKpO- U MUKPOMHDE,
O00BSACHATh IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa
1
1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
[lepBoHavyasibHBIE XUMUYECKHE TTOHATHUS
Yucrtsle BemecTBa U cMecu. CiocoObl pa3ziesnieHus: cMeceit

ATOMEI 1 MOJICKYIJIBI. Xumunueckue 3aeMeHTEl. CUMBOJIBI XUMHYECKHUX JICMCHTOB.,
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

1.5

1.6

Xumudaeckas (bopMyna. BanenTtHOCTE aTOMOB XUMHUUYECKUX 3JIeMeHTOB. CTeIleHb
OKHCJICHUA

3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OTtHOCHTEIbHAS aTOMHAsg Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAs Macca. MaccoBas 707181 XMMHUUYECKOTro 3JIeMEHTa B
COCINHCHNU

KomnuectBo BemectBa. Moab. MomsipHas Macca. MonspHbli 00BEM Ta3oB.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YUCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA

du3nuecKkne 1 XUMHUYCCKHUE SIBICHUS. XUMHUUYCCKas pcakuus u eé IIPU3HAKH. 3akoH
COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YPpaBHCHU

2.1

2.2

2.3

3.1

3.2

Ilepuonuueckuii 3akoH u [leproanueckas cucteMa XUMUYECKUX 3yeMeHToB J[. M.
MenneneeBa. CTpoeHHE aTOMOB

Ilepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMHYECKUX 3J1eMeHTOB /JI.M.
Menpeneesa. Ilepuonsl u rpynnel. @U3HUYECKUN CMBICT MOPSAKOBOIO HOMEPA,
HOMEPOB MEPHUOJA U TPYIIIbI JIEMEHTA

Crpoenune atomoB. CoctaB aTtoMmHbIX sizep. M3orombl. DnexTpoHsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YEK aTOMOB HepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepnonnueckoii cucrems! J1.M1. MeHnneneena

3aKOHOMEPHOCTH B MU3MEHEHHUU CBOWCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kallus, KaJblHUs (paguyca aToMOB, OAJIEKTPOOTPHUIIATEIBHOCTH,
METaJUTMYECKUX M HEMETANIMYECKHX CBOMCTB) M UX COCTMHEHUH B COOTBETCTBUH
C TIOJIOKEHHUEM 2JIEMEHTOB B [leproandeckoil cucTemMe U CTpOEHUEM WX aTOMOB
CtpoeHue BemiecTBa

Xumuueckasi cBsi3b. KoBaneHTHas (MOJsipHAsl W HEMOJSPHAs)  CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XHUMHUYECKHUX 3JICMCHTOB. Honnas CBS3b.
Merammyeckas CBI3b

Tunbel KpuUCTAUIMUECKUX PEMIETOK (aTOMHas, WOHHAs, METaJUTM4ecKas),
3aBUCUMOCTh CBOMCTB BEILECTBAa OT THUMA KPUCTAIUIMYECKON PEIETKH U BHUJA
XUMHYECKOH CBSI3H

Baxneiie npencraBUTeId HEOPraHMYECKHWX BemlecTB. Hemeramnsl u  HX
coenqruHeHus. MeTamuibl U UX COeAUHEHUS

4.1

Knaccupukanmss w HOMEHKIAaTypa HEOPTaHMYECKHX COCTUHEHUH: OKCHIIOB
(coseoOpasyromiye: OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIE) U HECOICO0Pa3YIOIIHE;
OCHOBAaHUI (ménoum u HEpPacCTBOPHUMBIE OCHOBaHU); KHCJIOT
(xucnmopocoepKale 1 0eCKUCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHEIE);
coJiel (CpeTHUX 1 KHUCIIBIX )

4.2

dusnuecKkue 1 XUMHUECKUE CBOMCTBA MPOCTBIX BEIECTB-HEMETAIUIOB: BOJIOPO/Ia,
XJIOpa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS




4.3

dusnyeckue W XHMHYECKHE CBOMCTBA IMPOCTBIX BECIICCTB-MCTAJIJIOB: JIMTHA,
HaTpus, KaJIiid, Marovisd U KaJIblWs, aJIlOMUHUSA, KEJIC3a. 3JICKTpOXI/IMI/I‘{eCKl/Iﬁ pan
HaprI}KGHI/Iﬁ MCTaJJIOB

4.4

4.5

4.6

Ouznyeckue U XUMHUYECKUE CBOMCTBA BOJOPOJHBIX COCIUHEHHI HEMETAIJIOB:
XJIOPOBOOPOJIa, CEPOBOAOPOIA, AMMHAKA

dusruecKkue ¥ XUMHUYECKHUE CBOWCTBA OKCHIOB HemetamioB: cepel (IV, VI),
asorta(ll, IV, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). Ilonyuenue
OKCHJIOB HEMETAJJIOB

Xumunyeckue cBoictBa okcunoB: metawioB |A—IIA rpymm, nunka, menu(ll) u
xesesa(ll, 11). [TomyueHre OKCHIOB METAILJIOB

4.7

XUMUYEeCKHE CBOMCTBA OCHOBaHHM M aM(pOTEPHBIX THIPOKCHUIOB (HA MpUMEpE
THIIPOKCHIOB AJTIOMUHHS, XKele3a, HMHKa). [lomydenne ocHoBaHMiA 1 aMPOTEPHBIX
TUAPOKCHUJIOB

4.8

OOmue XMMHUYECKHE CBOMCTBA KHCJOT: XJIOPOBOJOPOIHOH, CEPOBOIOPOIHOM,
CEpHHUCTOM, CEpHOM, a30THOW, ¢ocdopHOl, KpeMHUEBOH, yroibHOH. OcobObie
XUMHUYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[TonmyyeHue KUCIOT

4.9

OO6mue xuMHUYecKue cBoicTBa cpenHux coneil. [lomyuenue cosmeit

4.10

411

[Tonyyenue, coOupaHue, pacro3HaBaHUE BOJIOPOJA, KUCIOPOAA, aMMHaKa,
YIJIEKHCIIOro ra3a B 1abopaTopuu

[Tonyyenne amMMuaka, CEpHON M a30THOW KHUCIOT B NMPOMBINUIEHHOCTH. O0mue
COCcO0bI NOJTYYEHUS] METAIJIOB

412

I'eneTnyeckas cBA3b MCKAY KiIaCCaAMU HECOPTaHUYCCKUX COE€TUHEHUI

5.1

5.2

XUMHUYECKUE PEAKITUN

Krnaccudukanys XxuMu4eckux peakuui Mo pa3ivyHbIM MPU3HAKAM: MO YUCIY U
COCTaBy YYacTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIIOBOMY 3¢¢ekTy, Mo
M3MEHEHHUIO CTENeHE OKUCIECHUSI XUMUYECKUX JIEMEHTOB

TennoBoii 3¢ (heKT XMMHUECKOH peakluu, TepPMOXUMUYECKUE YPAaBHEHUS. DK30- U
9HAOTEPMHUUYECKUE PEAKIMH. TEPMOXUMHUYECKUE YPABHEHUS

5.3

OKHCINTENTBHOBOCCTAHOBUTENbHBIE peakunu. OKHUCIUTENN U BOCCTAHOBUTEIIN.
IIponieccbl  OKHMCIEHMS M BOCCTAHOBIECHMA.  ODJIEKTPOHHBIM  OanaHC
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINH

5.4

5.5

Teopus 3neKTpONIUTUUECKON Tucconanuu. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U
HEedIeKTPoJUThl. CHUIIbHBIC U ca0bIe AIEKTPOIUTHL. CTENeHb JUCCOIHAITIT
Peakiiun nonHOTO OOMEHa. YCNOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIEHHBIE HOHHBIE YPAaBHEHUS PEAKIUI

6.1

6.2

XHMHS M OKpYXkaromas cpeaa

BemectBa u Marepuansl B TOBCEAHEBHOM JKU3HM 4YeNOBEKa. besomacHoe
HCIOJIb30BaHUE BEUIECTB U XUMHUECKUX peakiuil B 1aboparopuu u ObITy. I[lepBas
IIOMOIIB TP XUMHYCCKUX 0XKOraX U OTPABJIICHUAX

XUMHYECKOE 3arpsi3sHEHUE OKPYKAFOIIEH cpebl (KUCIOTHBIE TOXKIU, 3arPsI3HEHNE
MOYBHI, BO3AyXa M BOJOEMOB), CcrOcoObI ero mpenoTBpamieHus [lpemenvHas
nonyctumas kKoHueHtparus BemiectB  (IIJIK). Pomp xumum B permieHun
IKOJIOTHUECKUX TMpoOieM. YcuiieHne mapHUKoBOro »sddexra, paspyuieHue
030HOBOTO CIIOSI

6.3

[Tpumenenne cephl, a3ota, Gocdopa, yriepoaa, KpeMHHS U UX COSJAWHEHHHA B
GBITy, MCIUIMHEC, IMPOMBIINUICHHOCTU HW CCIBCKOM XO3AHCTBE. HpI/IMeHeHI/Ie




METaJUIOB W CIUIaBOB (CTallb, YYT'yH, IIOpATIOMHHHH, OpoH3a) B OBITY |
IMPOMBIIIJICHHOCTH HX COCIII/IHCHI/II\/'I. ITonsarue o KOppO3ur MCTAJJIOB, OCHOBHBLIC
CIOCOOBI 3aIUTHI UX OT KOPPO3HU

[IpupoaHble HMCTOYHUKH YIJIE€BOAOPOAOB (yrojib, HPUPOIHBIM ra3, HEPTb),

64 MPOAYKTHI MX NIepepaboTku (OEH3MH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayasabHBIE TOHATUS 00 OpPraHMYECKMX BEIECTBAX KaK O COCAMHEHUSIX

6.5 yriiepona (MeTaH, 3TaH, 3THICH, alleTHIICH, STaHOJ, TIIMIEPUH, YKCYCHAsT KHCIIOTa).
[oHsiTHe 0 OMONOTWYECKH Ba)KHBIX BEILIECTBAX: XKHUPAX, O€lKax, yrieBoJax — U Ux
POJIU B )KU3HH YEIIOBEKA

7 Pacuérsr:

7.1 1o hopMysaM XUMHUYECKUX COSTUHEHUN

7.2 Macchl (MaccoBOif) OJIM PAaCTBOPEHHOTO BEILIECTBA B paCTBOPE

7.3 M0 XMMUYECKHM YPaBHEHHUSIM




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






