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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOM pabouel mporpaMMbl BOCIIUTAHHUS
U ¢ Y4y€TOM KOHIEMIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeIbHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIMXCS CpEACTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHUH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHTYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JyIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO COJ/ICp)KaHMS.

3HaHWE XWMHH CIYKUT OCHOBOW [ (OPMHPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTepPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI IMYHOCTH, €€ 0011eH U (PyHKITMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIJ| B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIhHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEILHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHUSL.

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

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TIPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL ()YHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEACTABJIEHUS 0 XUMUYECKOU COCTABIISIONIEH HAYYHOU KAPTUHBI MUPA B JIOTHUKE
€€ CUCTEMHOM TPUPOAbI, IECHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3ydeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3YyYCHHBIX Y4YEOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 57
KJIACCh» U «Du3uka. 7 Kiace».

[Ipy wu3ydyeHUM XUMHHM TPOUCXOAUT (QopMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4e0HOTO TpeAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUII MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPH M3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U MX IPUMEHEHUH B YI€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE LI, KaK:

— (GOpMHpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
O0yJaromuxcsi K CaMOCTOSITEIbHON MMO3HABATEIBHON JESTEIbHOCTH, HAaYyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OIICHUBATh SIBJICHUS
OKpY’KaOIIero MHUpa, WCIHOJB3YS 3HAHUS U OIBIT, MOJyYEeHHBIE MPH H3yYCHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBON
NeSITeJIbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIIMXCA TYMAHUCTHYECKUX OTHOIICHUA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHUM MJis BBIPAOOTKH IKOJIOTHYECKHU
1EJeCO00pa3HOro MOBEAECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IENSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Tpo(uUis U HampaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OO1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHEe 0 MeToax MO3HAaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENBbHAsE aToMHas Macca. OTHOCHUTENbHAsS
MOJIEKYJIsIpHas Macca. MaccoBas oIl XMMHUYECKOTO 3JIEMEHTA B COCMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COECTUHEHUN.

du3nyeckne U XMMUYECKUE SIBJICHUS. XMMUYECKAsl peakus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKON MOCYJOW, MpaBuiIaMH paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE NPU3HAKOB IMPOTEKAHWA XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeNICHHUs] CMECE: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

Baxkueiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT W mpoctoe
BemlecTBo. Haxoxxaenuwe kuciaopoga B mpupojne, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsbl
MOJIyYeHHUs] KuUciopoda B JabopaToOpuu W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alyIoTporHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢h(HeKT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHMUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciorsr
Y COJIH.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoOZiE€ U B KU3HU 4YeloBeKa. KpyroBopoT BoabI B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuapl. Knaccuduxarus
OKCHJIOB:  cosieoOpasyromre  (OCHOBHbBIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Krnaccupukauuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XMMHUYECKHUE CBOWCTBA
ocHoBaHuU. [losmyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XUMHUYECKHE CBOMCTBA COJIEH.
[TomydyeHue conen.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHH.

Xumuueckuii IKcnepumenm:

KA4EeCTBEHHOE OIPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3IiaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpAaHHE, pPACIO3HABAHWE W M3YYECHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaoM meau (II) (BozmoxHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOICHUE 00PA3IOB BEIMIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pAacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJBl C MeETa/llaMU (HATpUEM U
KaJIbLIUEM) (BO3MOXXKHO  MCIOJIb30BaHUE BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUS
OKpacCKH UHJIMKATOPOB B PACTBOPAX KUCIIOT U LIENOYEH, U3YUEHNE B3aUMOICUCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine KJIacchl HEOPTraHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METAJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoanas u jyiiuHHonepuoanas Gopmsl [epruonnueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menpaeneesa. Ilepuonsl u Tpymimsl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUS pajJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYNIIaM U MEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass CcBsa3b. KoBajieHTHast (TOJIipHAsT W HEMOJISIpHAs) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX I1EMEHTOB. MIOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okucieHUs U BOCCTaHOBEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
IMAPOKCUIA LHWHKA C pPAaCTBOPAMHM KHCJIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEaKUIUN
(ropeHue, peakiuu pa3aoKeHUsl, COCAMHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUSA: HAYYHBIH (DaKT, TMIIOTE3a, TEOpHs,
3aKOH, AaHallu3, CHHTE3, KJIaCCHU(PHUKAIUSI, TMEPUOJUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHoe COCTOSHUE BEIIeCTBA, ra3, (PU3WYECKHUEe BETUYMHBI, EIHUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYeECKasi peaKkIHs

[Tepuoguuecknii 3akoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »3JIeMEeHTOB B llepuoguyeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEJIMHEHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (TI0 YUCTy
YU COCTaBy YYacTBYIOLIMX B pEAKIMH BEUIECTB, MO TEmIOoBOMY 3 (deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[lonsaTne 0 xumMmruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OallaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCIOJB30BAHMEM  METOJNa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMUA BHJIAMHU
XUMUYECKOH CcBs3U. CTeneHp Auccouranny. CHUIbHBIE U CIIA0BIE JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOJUTUUECKOMN TUCCOUALIUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTa U anmasza), CIOKHBIX BEILECTB
(Xxopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEAKIIMHU OT
BO3JICUCTBHSL  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEpUaJIOB), IMPOBEACHHUE OIBITOB, WIUIIOCTPUPYIOIINX
NPU3HAKKM TNPOTEKAHMsS] peakuidl HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIUX ITPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHue, pEeaKkiuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABaHME HEOPraHMYECKUX  BEIIECTB €  MOMOUIBIO
KAuECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENeHU OKucieHus. CTpoeHrne U (U3NYECKUe CBOWMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MTPUMEpPE XJIopa (B3aUMOJICCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hienodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJOPO/Ia Ha OPTAaHU3M 4YeJIOBEKa. BakHel e X10puabl U UX HAX0XKIACHUE B
IpUPOJE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (PU3HMUYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHUsi CepHOM Kuciaothl. [IpumeneHue cepHoi
kucnoTbl. CoONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMM B Ipupojae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXAaIOLIENH Cpelbl COECOUHEHUSIMH Ccepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CIIOCOOBI €TI0 MPEeOTBPAILICHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTENEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MOyuyeHrue u npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (PU3MYECKUe U XUMUYECKUE
CBOiiCTBa (00OmUe Kak TMPEJACTaBUTENS KJlacca KHUCIOT W CHEIUpUYECKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YIOOpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JIOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJ0EMOB). Docdop, alIoTpOmNHBIC
Moaudukauun gocdopa, Guznueckre U xumudeckue cpoiicrBa. Oxecun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKHUE CBOWUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHN OKUCIICHUS. Y TIIEPO/I, AITIOTPOITHBIE MOIU(UKALINH,
pacmpocTpaHeHHe B MPUPOAe, (prU3HUecKre  XUMUYECKHUE CBOMCTBA. AJCOpOLHSL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojaa, UX (U3HYECKHE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4Y€HHUE U
IpUMEHEHHE. DKOJIOTUYEeCKue MpoOseMbl, CBI3aHHbIE ¢ okcuaoM yraepoaa (IV),
TUI0TE3a TJ00AJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KUCTOoTa W e€ coid, UX (pu3MUeckrne W XUMHUYECKHE CBOWMCTBA, MOJIY4YEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHar-uoHbl. Mcronb3oBaHue
KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35HCTBE.

[lepBoHavaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIECTBAX KaK O COSTUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, HedTb),
MPOAYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IWHCTBO OpPraHMYECKHX U
HEOPTaHWYECKUX COCAMHECHUIA.

KpemHnmii, ero ¢usnyeckue W XHUMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKCHie
kpemuus (IV) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBINIJICHHOCTH. BakHelme CTpouTenbHbIe MaTepuaibl: KepamMHuKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBEICHUE KAYEeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKrne U XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUSMHU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJICHIE KaYEeCTBEHHON peakliy Ha Cyib(paT-uOH U HaOII0[eHHe TpU3HaKa eé
NpPOTEKaHUs, O3HAKOMJIEHUE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U GocopHbIX yAOOpEeHUH, NodydeHue, coOupaHue, paclo3HaBaHUE U M3yueHUe
CBOMCTB aMMMaka, IMPOBEJACHHE KAYECTBEHHBIX pPEAKUM HAa HOH AMMOHHS U
dochaT-uOH W H3yYEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HW3Y4YEHHE MOJEIEH KpPUCTAJUIMYECKUX pEmETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOLIECCOM aJCOPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INIPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C TMPOAYKIMEH CHJIMKATHOM NPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJa4 MO TeMe «BaHeWlne HEMEeTaIbl U HUX
COETUHEHUS.

MeTaJsibl 1 KX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux snemeHtoB [, .
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUEe CBOMCTBAa MeTauioB. OO0rue
criocoObl mMosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[enounple MeTambl: nonokeHne B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHToB . 1. MenneneeBa, CTpoOeHHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHblE METAUIBl MAarHMd W KaJbLUHW: TOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKrue U XUMHUYECKHE CBOKWCTBA MarHus U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmomMuHUNA: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckon cucremMme XUMHYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHME aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3MUYECKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U cou xkenesa (I1) u xemnesa
(III), ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBaAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, IIpOIEcCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MIOHBI: MarHUs, KaJIbIKs, aJTFOMAHMS, [TUHKA, skene3a (II)
u xenesa (III), menu (II), HabOmromeHHMEe W omHMCaHWE MPOIECCOB OKpAIWBAHUS
MJJaMEHH WOHAaMU HaTpusl, KaJIus U Kalblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClie0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IUHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METAJUIbI U KX COCTUHCHHUS.

XuMHS M OKPYXKAOLIASA cpeaa

BemecTtBa m marepuanbl B INOBCEAHEBHOW HU3HM YeloBeKa. beszomacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYysKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHHM XUMUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BAaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [UKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KJIacCHU(UKAIWs, TEePUOANIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MTPOBOTHUKH,
MOJIYIPOBOJHUKH,  THAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHHUIIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIBHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, MTOJIE3HbIE
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNH 00YUYaIOIIHUXCS.

JIMYHOCTHBIE = pe3yJIbTaTbl ~ OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IMO3UTHUBHBIX LICHHOCTHBIX OpHEHTALM U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMSL:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJelHI0, MOHMMAaHHUS 3HAYEHHUsS XHWMHUYECKOW HAayKH B >KH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHON MH(popMaiuei o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIMTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEI0BATENBCKOM, TBOPUECKON U IPYTUX BUIAX ACSITEIbHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JESITEIbHOCTH MPHU BBIIOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUM XWMHYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4€OHBIX TPOEKTOB, CTPEMIICHHSI K B3aMOIIOHUMAaHMIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEW C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKON PpEaKIH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOIbI, B3aMMOCBS3AX 4YEJIOBEKa C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HAa MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()DOPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHHMIO, TIPOEKTHOM M HCCIEIOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUUYECKMMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUYEHHUI0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  TPEAMETHBIX  3HAaHMM MO  XWMHHM, OCO3HaHHBI  BBIOOP
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATBLHOM Cpejie;

6) PK0JIOrHYECKOro BOCIUTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOE OTHOIICHHUE K TPUPOEC KaK MICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJI 6€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TTPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAaHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJIbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIecC, OHKCICPUMEHT U JpPYyroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TPOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH IMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEACTABICHUS —
XUMHUYECKUW 3HaK (CHMBOJ DJIEMEHTAa), XMMHYeckKas (opMmylia W YypaBHEHHUE
XUMHYECKON pPeaklMM — MPH PEIICHUHM yY4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEpU30BaAThb CYIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBBI JIs1 JOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJy4aeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMU W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX MJi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOI'O UCIIOJIB30BAaHUS PA3IIUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILJICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUSI XUMUYECKOTO SKCIEepUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéra OOLIMX WHTEPECOB U COTJIAaCOBAHUS
no3uiuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JCUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUs! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTBI, IPEIJIaraéMble B YCIOBUHU 3aJaHUI.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crmenupuiecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO 3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS] YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BON 3 EKT peakiumy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJiI BeIlIeCTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITh 3TU TTOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH0 CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcia [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YNUCII0 SJIEKTPOHOB U
pacrnpezielieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUYECKHUE SJIEMEHTBHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMEHTa MO0 (opMysie COEIUHEHMUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MPUMEHSTH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTu3aluio, Kilaccupukaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NMo3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIa00paTOPHBIM
o0opyZ0oBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoa M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCOBOM J0JIell PacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U TMPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U pyTHe).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIHHBIC PEAKITUH,
OKHCJIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(OTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEaAKINH, MPEACIbHO JOMYyCTUMAas KOHIICHTpaIMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ileprogudyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJaBHas moarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMU
XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Mpejenax MajblX NEPUOJIOB U
TJIABHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OIMHUCAHUE
MpUMEPaAMU MOJIEKYJISIPHBIX W HMOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUS JICKTPOHHOTO OalaHca 3TUX PEaKIIHA;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MaCCOBYIO JIOJI0 XHUMHYECKOTOo JjieMeHTa 1o ¢GopMmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPAaBHUIIA MTOIB30BAHUS XUMUYECKOHN TIOCYA0N 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIMSMHU TIO BBINOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka U yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, IOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIUTEILHOU JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE IPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakinii, E€CTCCTBEHHO-HAYYHBIC METOMABl IO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3iesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAKTUYECKOU JeATEIbHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nmnorexa LIOK

' peakunu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
5 Bogopoa. Ilonsitue o 2 | bubmmnoreka HOK

' KHCIIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bu6nunorexa [IOK

' OCHOBAaHMSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 | | bubmuoreka [IOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

15

68

bu6numoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6numoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XMMHUYecKHe peaKknuu
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 | bubanoreka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
' pymHsL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' o FPYIHEL oA https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmwme cBoidcTEa METANLIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.cdsoo.ru/Tf4 12636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teira U BelecTBa https://m.edsoo.ru/ff0d210c
’ ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMHHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboTHl B 1a00paTOPUU U IPUEMBI | bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorera OK
! . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bubmmoreka IIOK
6 ATto oJne 1
TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoKHBIE BENIECTBA 1 buommorexa [IOK
p m https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 nommorexa [O

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 Xumunueckas gpo a. BanenTtHoc
M A opuyx HIHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
2 MaccoBast 10711 XHMHAYECKOr0 bubnunorexa LIOK
DJIEMEHTA B COCAUHEHUHN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecTBa. MoJib. bubnuoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Pu3znuecKrue U1 XUMUUYECKHUE SIBJICHUSI. bubmmoreka [JOK
XumMmuueckas peakis https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6mmotreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnnoreka [JOK
XUMHYECKHE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamdecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM bubamorexa LOK
yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanms xumuuecknx
18 €aKui (COeAMHEHNUS, PA3I0KEHUS bubamorexa LOK
p P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubnmorexa LIOK
19 sHukIoneauct. O000mEeHe 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuorexa [IOK

«BCIIIeCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

bu6nmmoreka [IOK

21 .K —
BOSAYXa, BHACTOPOI — SJICMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubamorexa LOK
POAG Ipeait ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumgax
CriocoOsI MoTydeHUsT KHCIIOpOoia B
23 nabopaTopun Zlqn OMBII_HJ'IerHOCTI/I bubmmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHIATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIOCOOBI Zro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmmorexa LIOK
ya p . https://m.edsoo.ru/ff0d4aec?2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopox — anemeHT u npocroe bubnuoreka [IOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka IIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IlonsiTHE O KMUCIOTAX U COJIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «lonyuenne n cobuparne so10pona, https://m.edsoo.ru/ff0d442
W3YYCHHE €r0 CBOMCTBY

0 Mounsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucienunsa o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK

o M https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHHIO PEaKIUd Ha OCHOBE bubmmorexa [TOK

BH

P peaid ° https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B

35 dOu3nvecKrue 1 XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstue 06 bubmmoreka [JOK
UHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEHeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTuueckas padbora Ne 5 o Teme
«IIpurotoBiieHre pacTBOPOB C bubnnorexa [JOK

38 . . .
OIpeAEIIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTponbhas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KacCupUKaIs, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losyyeHne u XUMHUYECKUE CBOWCTBA Bbu6mmotreka [JOK
KHMCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBI;) 101 )eHI/ISI nganIc)KI/Ie bubmorexa [IOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMIN»
I'enetnyeckas CBS3b MEKIY
48 KJIacCaMH HEOpPTraHWYeCKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9a50
COCTMHEHUI
49 O06o001IeHre U CUCTEMaTU3 A bubnuoreka [{OK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTponbhas padorta Ne3 mo teme
" but6mmoreka [IOK
50 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHUYECKHNX 3JIeMEeHTOB. IloHsaTHe o bubmorexa OK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 [Tepuonuueckas cucrema bubnmnoreka HOK
XHUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonasl, TPyYIIIBL, TOATPYIIIEL bubmmorexa LOK
PHOJBL, TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMOB 3J1eMeHTOB llepuoanueckon bubmorexa [IOK
p https://m.edsoo.ru/00adabbc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKU U MPaKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€HbIN, MEIaror 1 https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
PesepBHeIil ypok. O000IIIEHHE U
58 CI/ICTEM&TI/ISZP WS 3HAHUH / bubmorexa LOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KonTponbHas pabota Ne4 mo Teme
59 «CtpoeHue aroma. XuMudeckas bubmuoteka [IOK

cBs13b» / Beepocceuiickas
IpoBepoyHas pabora

https://m.edsoo.ru/00adb486




60 DJIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnmnoreka HOK
XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmorexa [IOK
61 VoHHas XHMHHeCKast Cos3b ! https://m.edsoc%.lru/OOadac34
2 KoBasieHTHas nonsipHast XuMU4ecKas | bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XUMUYECKAsA CBSI3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
o4 Crenens okHcieHus ! https://m.edsofru/OOadae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [IOK
peakunu https://m.edsoo.ru/00adb076
bu6nmoreka LIOK
66 OKuCIUTENN U BOCCTAHOBUTEIIH 1 hitps-//m.c dso:fru/OOa db076
PesepBHrliit ypok. O6001eHNE 1
67 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe | bubnuoreka [{OK
«CTtpoeHne aromMa. XuMHU4IeCcKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 PezepBHblit ypok. O00011eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuii 3aK0H.

| [lepuoauueckast cucrema | Bu6muoteka [JOK
XUMHYECKHUX d1eMeHTOB /JI. H. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bubnnorexa [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buisl XumMHu4yeckoil CBSA3U U THIIBI | bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrioyoneHue | |
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 kmacca»

6 Krnaccudukanus XuMruueckux | bubmuoreka [OK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmorexa LOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

2 ITonsiTHE O XUMUYECKOM | but6mmorekxa [IOK

PaBHOBCCHUHU. q)aKTopBI, BIIHAOIINC

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




Ha CKOPOCTh XUMUYECKOU PEeaKINU
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHs

Jucconuanysa. XuMHUECKUe
pCaKknuu B paCTBOpax»

OKHCIUTETBHO- bubnunorexa LIOK
9
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 muccoranu. CUIIbHBIE U cl1a0bIe buGnuorexa [IOK
’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIini buGnuorexa [IOK
P beak hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLIMALIAN
XUMHYECKHE CBOUCTBA COJIEU B
13 CBETE IIPEACTaBIECHU 00 bubnnorexa [IOK
bes 5 hitps://m.eds00.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 IlonsTue o ruapoanse coje bubnuorexa [IOK
P hitps://m.eds00.ru/00add9d4
s O06o001meHre U CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «Pelenne s3xcnepuMeHTAITLHBIX Bubmiorexa IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonrtponsHast padota Ne2 o reme
17 «DJIEKTpOIUTHYECKAs bubmuoreka [JOK

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




OO01as xapakTepuCTHKA raJOreHOB.

18 XHUMHUECKHE CBOMCTBA Ha IIpPUMEpPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIYUCHHE bubnmorexa LHOK
’ yi ’ https://m.edsoo.ru/00ade 104
MPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[Tonydenne consTHON KUCIOTHI bubmorexa LIOK
yi - . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIN OJUH buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

2 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAIIUN CEPBHI.

3 Haxoxnenue cepbl u € bubmuoreka [IOK
COEIUHEHHH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBOa0OpO, CTPOCHHE,

24 (I)I/II;I/ILICCKEC u XI/II;H/IquKI/Ie bubamorexa LOK

. https://m.edsoo.ru/00ade802
CBOIMCTBa
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMUYECKHe brbmmorexa [TOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE MPOMBIIIJIEHHOTO CItoco0a bubnmoreka [JOK

IMOJIYUYCHUA CepHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

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




OKpY’KaroIlen cpeibl
COCJIMHEHUSIMU CEPbI

Brruncienue MmaccoBoU I0IU

bubnunoreka LIOK

27
BBIX0J1a IPOAYKTa pEAKLIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKA SJICMEHTOB
VA- Bl A30T,

28 acnrpoycr; aHeHME B IIPUPOE bubmorexa LIOK
pactipoctp pHp ’ https://m.edsoo.ru/00adeeab
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, IMTOIYUCHHE bubmorexa HOK

> OV https://m.eds00.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonmydyenne aMmMuaKa, u3ydeHue bubmmorexa LOK
yqu - M3V https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3nuecKue u bu6nmorexa LIOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 no0peunii. XUMHUYECKOE bubnmorexa OK
yRoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COEIMHEHHUSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (pocg)o pHaH KI/ICJ‘I((i))Ta (1)(1)1531/1(‘16221(1/16 " bubnmorexa LOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHUE
34 Ucnons3zoBanne pocdatos B bubnmoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHul. 3arps3HeHne
MIPUPOIHOM cperbl hocdaTamu

Yrnepon, pacnpocTpaHeHue B

35 npupojie, Gu3nIecKue u buGnnorexa [IOK
PHPOZE, _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux (pu3nveckue
U XUMHWYECKHE CBOMCTBA.
36 DKOIOTHYEeCKUE IPOOIEMBI bubmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
37 VYroiipHasa KUCI0Ta U €€ COJIn bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
13 "[lonydyeHue yrieKucioro rasa. Bbu6mmoteka [JOK
KauecTBenHnas peakiusa Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavasbHBIC TOHSATHUS 00
39 OpraHMYeCcKUX BEIIeCTBaX KaK O bubnmorexa OK
p https://m.edsoo.ru/00ae054¢e
COEIMHEHMSX YIiiepo/ia
bu6mmoteka IIOK
40 Kpemunii u ero coequHeHust
p A https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
A1 Pemenne skcnepuMeHTaIBHBIX bubmmnoreka HOK
3a7a4 1o TeMme «Baknaeiimue https://m.eds00.ru/00ae0bf2
HEMETAJUIBI U UX COEINHEHUIY
KonTponbnas padota Ne3 o teme
. bubnuotexa [JOK
42 «Baxuelnme HeMeTayUIbl U UX

COETMHEHM S

https://m.edsoo.ru/00ae0e18




OO6m1as XxapakTeprucTrKa
XUMHUYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bu6nmmoreka [IOK

43
MeTaJunyecKas Kpucrajuimyeckas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAIIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHUUECKUN P bubnnorexa LHOK
P . P https://m.edsoo.ru/00ael156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHHs
MmetauioB. Criasel. Beruncnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa OK
yp . https://m.edsoo.ru/00ael156
peakiuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 IlonsaTue o KOppo3uU METATIIOB bubnnorexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK
47 €JIOYHBIE METAIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMETBHBIE METAILIIBI — bubnuoreka [{OK
KaJILIIMA Y MarHui https://m.edsoo.ru/00ael5e8
50 Baxxuelinme coenMHEHNS KAJIbIU bubnmorexa OK
https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
57 JKEcTKOCTh BOMBI U CITIOCOOBI €€ but6mmorekxa [IOK

yCTpaHEeHUS

https://m.edsoo.ru/00ae1886




[IpakTrueckas padota Ne 6 o Teme

53 "XKEcTKOCTh BOABI M METOJEI €6 bubnmorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6nmoreka [IOK
>4 AdrOMHHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunorexa LIOK
https://m.edsoo.ru/00aec1d86
57 OKcuapl, THAPOKCUABI U COTH bubnuorexa [IOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
53 O6O6HUICHI/I€ Y CUCTEMAaTH3aIHS
3HAHUH
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubnnorexa [JOK
3aj1a4 1o teme «BaxHeime https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brluucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OOUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubmuoreka [OK
COAECPKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BBIXOJa IPOIYKTa
peakiumn
61 O060061IeHre U cucTeMaTH3alus
3HAHUH
KonrtponsHas pabora Ne4 o reme
62 «BaxkHeume MeTaiIbl U UX

COCOUHCHU A




63 BemecTBa u maTepuaisl B | bubnmnoreka HOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3sHEHUE | bubmmoreka [JOK
OKpY>Kalolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bubnmnoreka HOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PeszepBubIil ypok. O60011IeHIE 1 | bubnmnoreka HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O6o011eHuE U | Bbu6mmoteka [JOK
cucTeMaTu3alisl 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepHbiit ypok. O6001eHne u | bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBHLIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

1

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

1.1

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aTOM,
MOJICKYJIa, XUMHYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0JS XMUMHYECKOro
JJI€MEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasT PEaKIHs,
KnaccupuKalusg  peakluid: peaklud COCAUHEHHUS, PEaKIuu
pa3NioKEHUs, PEaKIMH 3aMEIICHUs, PEeaKIMu OOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,

MaccoBas J10JIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUSI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHX TIOHATHH U

NPUMCHATH 5TU TOHATUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBIIEHUSI (PopMy

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ

1.4

PAaCKpbIBATH CMBICII 3dKOHOB COXpaHCHUA MaACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHs, 3aKOHaA

ABoraapo

1.5

OIpCACIIATL  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

1.6

KJ1acCU(UIUPOBATh XUMHUYECKHE pPEaKIuH (10 YUCIy M COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIbBHYHO MOJICKYJIIPHYIO U MOJISIPDHYIO MACChI

BEILIECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmysie

COCIUHCHHUS,
BBIUKCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE, MOJICTUPOBAHUE, OKCHEPUMEHT  (peajabHbIi |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCH]I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

24

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMHCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMECpaMU
MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUSA XUMUUYECKUX

HpeBpaIIIeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBWIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHE DKCIIEPUMEHTHI
[0 PAacHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JIaKMYC, (heHOoIPTaTICHH, METUIIOPAHXK U JIPyTHUE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaknuun

I[To Teme: «Ilepuonnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTENBLHO-BOCCTAHOBUTEIIHLHBIE pCakuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MOHSTHH: AApO aroMa,

AJICKTPOHHBIA CJIOW aTOMa, aToOMHas OpOWTal b, paguyc aroma,




XAMUYECKasl CBS3b, MOJSIPHASI W HEMOJSpHAs KOBAJCHTHAS CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBA3b, HOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

33

34

OIKCHIBATh U XapaKTepu30BaTh TabaruHyto Gopmy Ilepuoaundeckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: paszlindarTh IOHSTHUS «TJIAaBHAS
noarpynma (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbich I[lepuoamueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAMYECKON  3aBUCUMOCTHU
CBOICTB XUMHWYCCKUX 3JIECMCHTOB oT nux IIOJIOKCHU S B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘{€HI/IH, KOTOpBIC  HUMCIHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnpeneeBay ¢ YHCIOBBEIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB Hu 3apgana sapa, 06]].[66 YHUCJI0

AJIEKTPOHOB U paclpeaeseHue UX MO0 ANEKTPOHHBIM CIIOSIM)

OIpPCaACIIATh CTCIICHb OKHCJICHHA  JJICMCHTOB B 6I/IHapHI>IX

COCINMHCHUAX

3.7

OIPECACIIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KITIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo U XUMHUYECKast peaKknus»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TOHSATHUN: pPacTBOP,
AIEKTPOJIUTHI, HEIJICKTPOHTHI, dJIEKTPOTUTHYUCCKAS JTUCCOIHAIINS,
peaKiuyu MOHHOTO OOMEHa, KaTainu3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peakiuu,
OKHUCIUTCIIbHOBOCCTAHOBUTCIHLHBIC pcaKkuuu, OKHCJIINTECIIb,
BOCCTAHOBHTENIb, OKHCJICHHE ¥ BOCCTAHOBIICHHE, aAJIOTPOIHS,

aM(pOTEepHOCTh, XHMHYECKasi CBs3b (KOBaJICHTHAs, HOHHAs,




1.2

MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPALEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

1.4

1.5

2.1

PaCKpbIBATh CYIITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

IIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaKUuit
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKON peaKInu

ITo temam: «Hemeramibl U UX COEAMHEHUS» U «MeTaibl U UX
COCJIMHECHU S

XapaKkTepu3oBaTh  (OMHCHIBaTH) OOMME W crenupuyIecKue
XUMHUYECKHE CBOICTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIas
OMHMCaHUE TMPUMEPaMU MOJICKYJSIPHBIX W HMOHHBIX YpaBHEHUU

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPIKAAOIIUX CYHICCTBOBAHNC

TCHETHYCCKOM CBSI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBHSX

CIeAOBaTh IMpaBWUiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBEIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKUIHUSIMHU MO BBIITOJIHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM TYTEM XIJIOPHUI-,
Opomuza, wuoauMa, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHMS, HOHBI W3YYEHHBIX METaJIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHMYECKUX BELICCTB

ITo Teme: «XuMUSA U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMmHuueckux monsTtuil: [IJK

BCIICCTBA, KOPPO3HA METAJIJIOB




3.2

MPUMEHITh OCHOBHBIC OIEpAIlUU MBICIUTEIIPHON JIEATEITBHOCTH —
aHaJlM3 W CHUHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTEMAaTH3AIIUIO,
BBISIBJICHHE TPUYUHHO-CJACACTBEHHBIX CBS3€H — I HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJIbl TTO3HAHUS — HAOJIIOJCHHWE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHayabHBIE XUMUYECKUE TOHATHUS

IIpenmer xumuu. Ponp XUMUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BCIICCTB

Ilonsthe o MCTOJaXx IIO3HAaHWA B XUMHUH. Yucteie BCIICCTBA U CMECH. CnocoObl

pasaciICHus cMmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckrue »iaeMeHThl. CHMBOJBI XMMHYSCKHX

351eMeHTOB. [IpocTbie U Ci10KHbIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummueckast popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHOocuTenbHAs MOJIEKYJIApHas Macca. MaccoBast A0  XUMHYECKOTO

9JICMCHTA B COCIMHCHUU

1.5

1.6

KonnuectBo BemectBa. Moisib. MonsipHast macca. B3auMoCBsI3b KOJTUYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo ¢opmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

®u3nyecKkue U XUMHUYECKHUE SBICHUSA. XUMHUUYECKasl peakius U e€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BeHlecTB.  XMMHYECKHE  ypaBHEHUS.
Knaccupukanus  XuMHYecKUX  peakuumi (COeIMHEHHS,  Pa3JIoKEHHs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYyAOW, C
npaBuIaMu paboTHI B JabopaTopun U nmpuéMamu oOpareHus ¢ 1abopaTopHbIM
o0opy/soBaHHEM, W3YYCHHE M ONHucaHue (U3MUECKUX CBONCTB 00pa3IioB
HEOPTraHWYECKUX BEIIECTB, HaOmoAcHUEe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMHYECKHX (TOpeHHe CBeYM, MpPOKAIMBAHME MEIHON  IPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCIIOTOW) SIBJICHHM, HAONIOJIEHWE M OIHCaHUe
NPU3HAKOB TMPOTEKaHMA XHUMHUYECKUX peakluil (pasnokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3aMMOJICHCTBHE Keje3a C paCTBOPOM




comm meau(1l), m3ydenne cnoco0oB pa3eneHust cMecei (C TOMOIITBI0 MarHHUTA,
bunbTpOBaHME, BBHIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeaeHUE
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJICHHE | OIHCAaHHE pPE3y/IbTaTOB
IPOBE/ICHUS OIBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsI MacChl, CO3/1aHUE

MoIeNIeld MOJIEKYIT (ITapOCTEP KHEBBIX )

Baxuneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — snemMeHT u mpocToe
BemecTBo. Haxoxxaenue kuciaopoaa B mpupoje, PU3HUecKue U XUMUIECKUe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnoponaa. CrnocoObl
MOJIy4YeHUsl KHMCIIoposa B Jabopatopuu U MpoMbliieHHocTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — amioTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3(PekT XuMUYECKOW peakIi, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HeHue

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOT'O CJI0A

2.3

24

2.5

Bonopos — anemeHT U nipoctoe BeriectBo. HaxoskieHue Bogoposa B PHPOJIE,
¢u3MYecKre W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IMOTYYCHHS.

Kucnore! 1 commn
MounsipHblii 00bEM Ta30B. Pacu€Thbl 10 XMMUYECKUM ypaBHEHUSIM

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpBI.
HacellienHble ¥ HEHACBILLEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBass oyt BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponp pacTBOpoB B IpUpPOAE U B KU3HHU uenoBeka. Kpyrosopor
BO/BI B IMpHpoAe. 3arpsi3HEHHEe MpUPOAHbIX BoA. OXxpaHa U OYHMCTKA

MMPUPOAHBIX BOI

2.6

2.7

Knaccudukanus nHeopranmueckux coeauneHuil. Oxkcuasl. Knaccugukanums
OKCHJIOB: cojieoOpa3yiolue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasytonie. HomeHnknaTypa okcuaoB. @U3MUECKUE M XUMHUYECKUE
CBOICTBa OKCHOB. [loiryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMM: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomenkiaTypa ocHoBaHui. @U3HMUECKUE U XUMHUECKUE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

Kucnorsl. Knaccudukamusa kucnor. Homenknarypa kucnor. dusndeckue u
XUMHYECKUE CBOMCTBA KHCIOT. Psan aktuBHocth MetauioB H.H. Bekerosa.

[Tonyuenue kucior




2.9

2.10

2.11

Comu. Homenkiarypa cosieil. @u3nueckue U XUMHYECKUE CBOMCTBA COJICH.

[Tonyuenue cosen
I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COCTUHEHUM

XVUMUYECKUN OKCIIEPUMEHT: KAUECTBEHHOE OIPENEICHUE COJEp/KaHus
KHUCIIOpOJia B BO3JlyXe, MOJyueHue, coOupaHue, pacrio3HaBaHUE U U3YyYEHUE
CBOWCTB KHCIIOPO/Ia, HAOJIIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHHSI U ITPEKpaIlleHusi ropeHus (Ioxapa), 03HaKOMJICHUE C
o0Opa3llaMu OKCHIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOMpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpeHHUeE), B3aUMOJACHCTBHE
BOojIopoZa  C OKCHJIOM meau(1l) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOMIOIeHuE O0pa3IoB BEUIECTB KOJIUYECTBOM | MOIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS] BEIIECTB C  PAa3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMNPENEIEHHON MaccoBOM
JIOJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM U KajblieM) (BO3MOXKHO HMCIIOJIb30BAHME BHJICOMATEPHAIIOB),
OIpe/Ie/IEHUE PAaCTBOPOB KHUCJIOT M ILIENOYEH C TOMOIIbIO HMHJUKATOPOB,
UCclieIoBaHHE 00pa3l[OB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE H3MEHEHHs OKpPAacKW HMHJMKATOPOB B PACTBOPAX KHUCIOT U
menao4el, u3yueHue B3aumonencTeus okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCIIOT C MeTaJUlaMM, peakUuil HeWTpanusaluu, MoJydeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOIO MeETajla JpYyruM U3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxueiimme

KJIaCCbhl HCOPTaHNYCCKUX COCTUHECHUI

3.1

[Tepuoanueckuii 3akon u [lepuoanyueckas cucteMa XMMHYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble MONBITKM KiIacCUPUKAIUM XUMHUYECKHUX 3yieMeHTOB. [loHstue o
IpyNIax CXOAHBIX 3JEMEHTOB (ILEOYHBbIE U IIEJIOYHO3EMENbHbIE MEeTallbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT am(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[lepuoanueckuit 3akoH. [lepmoanueckas cucreMa XMMHUUYECKHX 3JIEMEHTOB
HAN. MenneneeBa. KoporkomepuomHas # JJIWHHONEPHOIHAS (OPMBI
Ilepronnueckoit cucremsl xumudeckux daemeHToB .M. Menneneesa.
Ilepuoaer u rpynmnbl. PU3HYECKHI CMBICI TMOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymniibl 3JICMCHTA
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3.5

Ctpoenne atomoB. CocTaB aTOMHBIX sanaep. M3oromnbl. DnekTponsl. CTpoeHue
AJIGKTPOHHBIX 000JOYEK AaToMOB TMepBbIX 20 XUMHUYECKUX DIEMEHTOB
ITepuoanueckoii cucremsl [I.1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAIIMYECKUX M HEMETa/NIMYeCKUX CBOICTB IO TpyIlmaM M IepHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblii 1

IpaKJIaHUH

Xumuueckasi CcBsi3b. KoBajeHTHass (MOJsipHAss W HEMOJSIpHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenens okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHHUC 06p213]_IOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA ITMHKAa C PacTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUEC OIIBITOB, HIUTFOCTPUPYIOHMIUX NPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENIbHBIX pEaKuil (TOpeHue, peakliuu pas3iokKeH!s, COeIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepuonnueckuii 3axoH. Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
.M. Menneneea. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBbIX TPEX NEPHOJIOB, Kallds, KalblUsi U HX
COCJIMHEHUN B COOTBETCTBUM C TMOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHMe BeIIeCTBA: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOMN
peméTKM W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHWYECKUX BEHIECTB (MEXIyHApoAHas U TpUBUAIbHAs). XHUMHUUECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBbIM KJIacCaM HEOPTaHUYECKHUX

COGI[PIHGHPIﬁ, FCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB




1.3

Knaccudukaruss XuMu4decknx peaknuii o pa3aTudHbIM IpU3HaKaM (10 YHCITY
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P QEKTy, 1Mo
MU3MEHEHHIO CTEIICHEH OKHCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHAYECKOU p€akuuu

1.4

1.5

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DAKTOpPBI, BIMUSIONIME HA CKOPOCTh XUMHUYECKOM pEaKIHH U

IMMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC ~ PEAKIMH,  JJCKTPOHHBIM  OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHHI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopus NEKTPOTUTUYECKON TUCCOLUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEUIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKoi cBsi3u. CremneHs quccouranuu. CUIbHBIC U CIIa0ble SIEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. Y cioBus MPOTEKAHUS PEaKIIUi HOHHOTO OOMeHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUW W COJIE B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOoHUalu. KauectBeHHbIC PCaKIIMK Ha NOHBI. Ilonsatue o THApOJIN3C colen

1.7

XVUMUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPUCTAINYECKUX
PELIETOK HEeOPraHMYECKUX BEIIEeCTB — METANIOB U HeMeTaJuloB (rpadura u
azMasa), CIOXHBIX BEIIECTB (XJIOpHJla HATPHUs); UCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMMYECKOW peakIMH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHHE  3JIEKTPOIPOBOAHOCTH  PACTBOPOB  BELIECTB, Ipoliecca
JUCCOLMALMM  KHUCJIOT, WIEJIOYed U coled (BO3MOJKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); MPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOLUIUX MPHU3HAKU
POTEKaHUS peaKkIMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICJIEHUE ra3a,
o0pa3oBaHHe BOJIbl); ONBITOB, WIIIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX peakluil (ropeHne, peakliuu pazIoXKeH!s, COSTMHEHNU);
pacro3HaBaHHE€ HEOPraHMYECKHUX BEIIECTB C IIOMOIIbI0 KayeCTBEHHBIX

peaKum”I Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamnl u ux COCAUHCHUA

2.1

OO0mass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,

XapakTepHble cTeneHu okucienus. CrtpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMoJIelicTBUE ¢ METallaMi, HEMETAJUIAMHU, LIeI09aMH). XJI0POBOJOPOI.
ConsiHast KMCJOTa, XHUMHYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHeimue

XJIOpUAbl U UX HAXOXKICHUC B IIPUPOJC

2.2

2.3
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OO6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u (pu3ndeckne CBOWCTBa
IPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTpONHbIE MoOIUDUKALNUU
KHCJIOpPOJia M cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHUE,
busnyeckne u XxuMuueckue cBoicTBa. OKCHABI Cepbl KaK MPEACTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3HUYECKUE U XUMUYECKHUE CBOHCTBA
(oO1mue Kak MpeJCTaBUTENs Kilacca KUCIOT U crenuduieckue). XUMUYECKUe
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOIO Coco0a MOIy4YeHUsI CEpHOM
kucnotel. [Ipumenenne. Conu cepHOM KUCIOTHI, KaYECTBEHHAsl peaklus Ha
cynb(ar-uoH. HaxoxaeHnue cepol u €€ COeTMHCHUN B MPUPOJC. XUMUIECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl COSIMHEHUSMU CepPbI (KUCIOTHBIC A0,

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

OO6mass xapakTepucTuka 37aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHCIEHUs. A30T, paclpoCTpaHEHHE B
npupoje, pusndeckrue u XuMudeckue cBoiicTBa. KpyroBopot azora B mpupo/e.
AMMuak, ero ¢u3MYecKhue W XHUMHUYECKHE CBOWCTBA, TMONYYCHHE U
npumenenrne. Coyii aMMOHHS, WX (PU3MYECKHEe W XHMHUYECKHE CBOWCTBA,
npuMmeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THAs KHCIIOTa, €€
noytydeHue, Gu3ndecKre ¥ XMMUUYECKHe CBOMCTBA (0OIIHe KaK MPeACTaBUTEIS
KJlacca KHCIOT W crnenuduueckue). lcmonp3oBaHue HUTPATOB U COJed
aMMOHHSI B Ka4eCTBE MHUHEPAIBHBIX yI0OpeHM. XHMHUYECKOE 3arpsi3HEHUE
OKpYKaroIIel Cpeabl COCTMHEHUSIMU a30Ta (KUCIOTHBIC JI0XK/IU, 3arpsi3HEHNE

BO3/yXa, MOYBbI U BOJJOEMOB)

docdop, anorponHsie Mogudpukayuu dochopa, puzndeckre 1 XUMHIECKHE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Gusmdeckue u
XMMHUYECKHE CBOMCTBa, mosydeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe

MUHEPaIbHBIX yI0OpEHHI

2.5

OO6mas xapakrepuctuka 37JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
ATOMOB, XapaKTCPHLIC CTCIICHU  OKHUCJICHUA. anepo;[, AJUIOTPOITHBIC

Mou(pUKaMK, pacnpocTpaHEeHHE B Ipupone, GuU3NYECKUe U XMUMHUYECKHe




2.6

cBoricTBa. Ancopoums. KpyroBopor yriepoaa B npupojae. OKCubl yriepona,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OPraHU3MBL,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYeCKUe MPoOIeMbl, CBI3aHHBIE C OKCUIOM
yraepona(IV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATa; MAPHUKOBBIN
addext. YronpHas kuciora U e€ coiM, UX (QUINUYECKHE U XHUMHUYECKUE
CBOWCTBA, MOJIydeHUE U nMpuMeHeHue. KauecTBeHHas peakuust Ha KapOoHat-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO3IUCTBE

[lepBoHauanbHBIE TOHATHS 00 OPraHUYECKHX BEHIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, STWJICH, alETWIEH, 3TaHOJ, TJHUIEPUH, YKCyCHas
kucnora). Ux coctaB u xummdeckoe ctpoeHue. IloHsatue o Omonormuecku
Ba)XHBIX BEIECTBAX: XHpax, OeJIKax, yrJIeBoJaXx — U UX POJIM B KU3HU
yeyoBeka. MarepuanbHOe €IMHCTBO OpPraHMYEeCKMX M HEOPraHWYEeCKUX

COCIMHEHUN

2.7

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, TWOJY4YCHHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B npuponae. O0mue mpeacraBieHust 00
okcuze kpemMHusA(IV) u kpemaueBoit kucnote. CUIMKATBI, HX HCIONIb30BAHHE
B OBITYy, MEIWIMHE, TWPOMBINIUICHHOCTH. BakHEHIHe CTpoUTeIhbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, I[eMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30IMacHOTO MCIOIB30BaHUS CTPOHMTEIHHBIX MAaTEPUANIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUECKUH SKCIEPUMEHT: U3ydyeHHe Oo0pa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUI-
UMOHBI W HaONIOEHHE MPU3HAKOB HMX MPOTEKAHUS; OMBITHI, OTpaKarollue
buznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COeIMHEHUH (BO3ZMOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMIIEHHE C O0pas3lamu XJIOpPHI0B
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUS MU
(BO3MOXXHO HCTIOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
o0yTJIMBaHUS caxapa MoJl IeHiCTBUEM KOHLEHTPUPOBAHHOMN CEpPHOW KUCIIOTBHI;
M3Yy4EeHHE XMMHUYECKUX CBOMCTB pa30aBIe€HHON CEpHON KHCIIOTHI, IPOBEACHNE
Ka4eCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TNpU3HaKa eé
MIPOTEKAHUST; O3HAKOMJICHHUE ¢ PU3NUECKIUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHUN (BO3MOXHO MCIIONB30BAaHUE BHICOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOopHBIX YI0OpEeHHi; MoTydeHre, COOMpaHue, paclio3HaBaHUE
U U3Y4YEHHE CBOMCTB aMMHUAKa; MPOBEACHUE KaueCTBEHHBIX pEaKUUil HA MOH

amMmMoHMsT U (ochaT-MOH M HU3ydyEHUE TMPHU3HAKOB HX MPOTEKAHMUS,




B3aUMO/ICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HM3yY€HHUE MOJENICH KPHUCTALTUYECKUX
pemérok anmaza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C IPOIECCOM
a1copOIMK pacCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; MOJyueHUe, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEACHHE KAYSCTBEHHBIX pEakiuii Ha KapOOHAT- M
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TEMEC «BaykHelme HeMeTaluIbl U UX COCANHCHMUA»

MeTanibl 1 UX COSAMHEHUS

3.1

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaNIOB HA OCHOBaHWUU
ux nosiokeHus B llepumogmyeckon cucreMe xumuyeckux snemeHToB JI.U.
Menneneesa u crpoeHust atroMoB. CTpoeHHe MeTaJlIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalNIM4yecKass pemeérka. OJNEKTPOXUMHUYECKUN psil

HaHpH)KeHI/Iﬁ MCTalJI0B

3.2
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duznyeckue U XMMHUYECKHe cBoiicTBa MeTamioB. OO0IIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: MosIokeHHE B Ileprogudeckoil cuCTeEME XUMHYECKHX
anemeHToB J[.M1. MenneneeBa; CTpoeHHE UX aTOMOB; HaX0KJICHHE B IIPUPOJIE.
dusnueckue 1 XMMUYECKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

34

[llenoyno3eMenbHEIE METAIBI MarHuii W KalbIUi: IIOJIOXKCHHE B
ITepuoanueckoit cucteMe xumuueckux dsnemeHToB .M. Mengeneesa;
CTPOEHUE UX aTOMOB; HaxXO0XKJEcHUE B npupone. PU3HYECKUE U XUMHUUYECKUE
CBOMCTBa MarHusi W Kaublus. BakHeWmne coenuHEeHHs] Kalblus (OKCH],

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

3.5

AmomuHuii: nonoxenue B llepuonnyeckoil cucTeMe XUMUYECKUX AJIEMEHTOB
J.W. Menneneena; CTpOEHUE aTOMa; HAXOXKJEHUE B mpuponae. Ousznyeckue u
XMMHYECKHE CBOICTBAa amiOMUHHA. AM(OTEpHBIE CBOWCTBA OKCHAA H

THAPOKCH/Ia AITFOMUHHUS

3.6

Keneszo: nonoxenue B [lepnoandeckoi cucteMe XuMmuueckux snementos J1.1.

MGH,Z[G.HGGBa; CTPOCHUC aTOMa, HAXOXKACHUC B IPUPOAC. du3znueckue u




3.7

4.1

XUMUYECKHE CBOMCTBa skene3a. OKCuipl, TUApOKCHabl U conu xene3a(ll) u

skeneza(Ill), ux cocras, cBOMCTBA U MOyYEHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJJIOB U CIIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHIAa KaJbllUg W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUANIOB); MCCICAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB IMPOTEKAHMSI KAYeCTBEHHBIX PEAKITNI Ha NOHBI
(MarHms, Kaublus, adroMuUHMS, InHKa, xkene3a(ll) m xenesa(Ill), memxu(ID);
HAOJI0/ICHUE W OTIMCAHHUE TIPOIECCOB OKPAIIMBAHUS TUTAMCHA MOHAMH HATPHUS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHHE aM(POTEPHBIX CBONCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IUHKA; pelIeHNEe SKCIIEPUMEHTANbHBIX 33]1a4 10 TeMe «BakHeWIne MeTaubl

U UX COCAUHCHUA»
XHUMHS ¥ OKpYXkKarolas cpena

HoBsie maTepuansl 1 TexHOJOrMU. BelecTBa 1 Marepralibl B MOBCEIHEBHOM
JKA3HU 4YeJIoBeKa. XUMUs U 310pOoBbe. be3omacHoe ucroap30BaHne BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomp Mpu XUMHYECKUX OXKOTaxX U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomieit cpenpl [TIK. Ponb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble UCTOYHUKU YTIEBOIOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX Hepepa60TKI/1, HX POJIb B 6LITy " NPOMBIIIINIICHHOCTU

4.3

XHUMUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcpHraJioB (CTGKJ’IO, CIIJIaBBbI

METaJIJIOB, MOJIMMEPHbIE MaTepUAIIbI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAa€MOCTH SIBJICHUH npupoAbl, IIOHUMAHHEC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOU HAayYKH KakK obOnactu COBpPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOJAAX IMIO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 ctepax npodecCHOHATBLHOM AeSITeNbHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMHU Ha JOCTHKCHUAX
XUMHUYECKON HAayKH, UYTO TMO3BOJHUT OOYYAIOUIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOM
JNESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOD XUMHH Kak
npoQUILHOTO TMpeAMeTa TPH TepexoJe Ha YPOBEHb CPEIHETO

o01m1ero oopa3oBaHUs

2.1

Bnanenue cucteMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BAKHEHIINE XUMHUYECKHUE TOHATUSA. XUMUYECKUU OJIEMCHT, aTOM,
MOJIEKYJIa, BEIMIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOJHAs CMECh, OTHOCHTEIBbHBIC aTOMHAs W MOJICKYIISIpHAs
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBII
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKmus, pPEeaKiuy COCTUHCHUS, PEAKIMH PA3IIOKEHHS, pPEaKIuu
3aMeIeHUs, PEaKIui OOMEHa, TETUIOBOM A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBAasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCAUWHCHHUHM, MaccCoBasd 104 HW  INPOLCHTHAad
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2.3

KOHIIEHTPALIMs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN CII0H
aToMa, aTOMHasg OpOMTalb, PaJWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, TOJISpHAs
U HEIOJISIpHAsl KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAst
CBSI3b, KpUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNUecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs], pPeaKUud HOHHOrO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, SJIEKTPOJIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOPOCTh XUMHUECKOM peakiuu, katamuzatop, [IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJISIDHAsT  TEOpUdA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ AUCComranumn

Bnanenne ocHOBaMHM XHMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOMYKTHI  IepepabOTKH  TMPHUPOTHBIX  HCTOYHHUKOB
yIJI€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpraHM3Ma  4YeJOBeKa;  yMEHHUe
MPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKHUX IPOIIECCOB HA

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

YMEHHME MUHTETPUPOBATh XMMHUECKHUE 3HAHMS CO 3HAHUSAMH APYTHUX
y4eOHBIX MPEIMETOB

HaJIM4YUe OMbITa PabOTHI C PA3IUYHBIMU UCTOUHUKAMU MH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONYJISIpHAs JUTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OLIEHMBATh HMH(OPMALIMIO O BEILIECTBAX, HUX
MNpEBpalllCHUSIX U NPAKTUYECKOM NPUMEHEHUM UM YMEHHUE

HUCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aJa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTABICHHSI (POPMYIT HEOPTaHUUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX PpEaKIHWil; OCHOBAaMHU XHUMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHaibHOIN)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS ieMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB

5 XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAeNieHUEM DIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOOB, KAJIUSA U KAJIbLIUS
IIpencraBienue O  NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX IIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),

6 IPOCTBIX M CJOXKHBIX BEIIECTB OT IIOJIOKEHHUS D3JIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOAaX M  TJIaBHBIX
MOJArpyNIax) 1 3J€KTPOHHOIO CTPOEHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHE DIIEMEHTBI

7.2 HEOpPraHUYECKHE BELIECTBA

7.3 XUMHUYECKHUE PEAKIIUN

8 YMeHue onpenensTs:

g1 BaJICHTHOCTb U CTENEHb OKHUCICHMSI XMMHUYECKHX JIEMEHTOB, 3apsij

' HoHa

g2 BUJ XMMUYECKOW CBSI3U M THUIl KPUCTAJUIMUECKOH CTPYKTYphl B

' COEIMHEHUSX

8.3 XapaKTep cpeibl B BOJHBIX pacTBOPax BEUIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapaktepu3oBarh (pusnueckre U XMMUYECKHUEe CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJZ, O30H, BOJOPOA, TpaduT, ammas,

9.1 KpeMHU#, azor, docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITA, aTFOMHHUH, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BoAa,

92 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI M T'MAPOKCHJbI

metawioB [-IIA rpymm, amomunns, meau (II), nmuaka, xenesa (I u

II), oxcuast yraepoaa (I u IV), kpemuus (IV), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a3oTuCTas, a30THasd,
dbocdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISITh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peaxkuuii HFOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymim) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIUUCIATH (IPOBOAUTH PACUEThI):
1 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COEIMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHHUSM XUMHUYECKHX PEaKIUH W HaXOAWTh KOJHMYECTBO
' BEIIEeCTBa, 00BEM U Maccy peareHTOB WM MPOTyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHue,
121 U3MEpeHHue, YKCIEPUMEHT, MOICTTMPOBAHNE) ITPH N3YUEHUH BEIIECTB
' U XUMHYECKHUX SIBIICHHH; yMeHue c(hopMyIHpoBaTh MpoOlieMy H
MPEJUIOKUTH ITYTH €€ PeIIeHMUs
129 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCYJI0M 1 1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEIHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
123 HEesIX COepexeHus 3J0POBbS U OKPYXKAIOIICH MPUPOTHON CPEbl;

MOHWMaHUE Bpe/a (OMacHOCTH) BO3ACUCTBUS HA )KUBBIE OPTraHU3MBbI
OnpeeaEHHbIX BEILECTB, croco6oB YMEHBILIEHUS u

NpeaoTBpalICHUA UX BpCIAHOTO BO3HCﬁCTBHﬁ




13

13.1

13.2

13.3

Hanynane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUuC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIME PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
u3ydeHue croco0oB pa3aeieHus cMecen

MOJy4eHHUE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; IOJIYy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyY€HHUE YITIEKUCIIOTO raza u

HN3YUCHUC €TI0 CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOHCTB

13.4

13.5

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHOW MACcCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeneNeHUsT XapakTepa CPeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHWMYECKUX BELIECTB
Pa3INUHBIX KJIACCOB; U3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METAJIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETajula JAPYTMM M3 pacTBOpa COJIH;
UccleIoBaHHEe aM(OTEpPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((SHeKT”pOJ'II/ITI/I‘IeCKaSI
JAUCCOLIM AL, «BaxkHele HeMeTaulbl U HX COCOAUHCHUSAN,

«BaxkHelnme MeTayuibl 1 UX COSTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NpOTEKaHUs peakluii HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJOPHI-, OPOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THIPOKCH/I-NOHBI, KATHOHBI aMMOHHMSI, MAarHUSI, KAJIbIHS, ATIOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMenue:




MPEJCTaBIATh pPE3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKA3aTeNbCTB, TPAPUKOB U TAOMUI[ W BBISBIATH IMIIHPUUCCKUE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpO- U MUKPOMHPE, 00BACHATH MMPUYIKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

UucTteie BemecTBa 1 cMecH. CrIocoOBI pasziesieHus: cMecei

1.2

1.3

ATOoMBI M MONEKyHabl. XHMHYECKHE 3JI€MEHTHl. CHMBOIBI XUMHUYECKHX
91eMEHTOB. [IpoCThIC U CI0XKHBIE BENIECTBA.
Xumnueckas (opmyna. BaneHTHOCTP aTOMOB XWMHYECKHX JIIEMEHTOB.

CTeneHb OKHCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAs aTOMHas Macca.
OrHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomuuectBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.

B3anMocBA3p KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nYecKue U XMMHUYECKHUE SBJICHHUS. XUMUYECKas Peaklus U €€ NMPU3HAKH.
3aKOH COXpAaHEHHS MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XUMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneea. [lepuonapl u rpynmbl. @U3HYECKHN CMBICT TOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

CTpOCHI/IC atroMoB. CocTaB aTOMHEIX AACP. H3oTomEl. 9HeKTp0HBI. CTpOCHI/Ie
OJICKTPOHHBIX 000/I0YEK aTOMOB MEPBBIX 20 XHMHYCCKHX DJIECMCHTOB

[Tepuonnueckont cucremsl /.. Menaeneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kaius, Kaublus (pagdyca aTOMOB, JJIEKTPOOTPHUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYeCKUX CBOMCTB) M WX COCIUHEHUUA B
COOTBETCTBHUHU C TIOJIO)KCHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme

CTPOCHUCM HUX ATOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (moyispHasT W HEMOJIApHAsl) CBS3b.
DNeKTPOOTPULIATETbHOCTh ~ XUMHMUYECKUX  3JeMeHTOB. VOHHas  CBS3b.

MeTtannuueckas CBI3b




3.2

Tunbel kpucrammuueckux pemeéTok (aToOMHas, HMOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTb CBONWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCOIUHCHUA

Krnaccudukanus m HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoJieoOpa3yroInue; OCHOBaHWUU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHUCJIOT (KUCIIOpOJICO/IepkKAUEe UM OECKHUCIOPOIHBIC, OIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIeH (CpeIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BELIECTB-HEMETAIUIOB:

BOJOPOJIa, XJIOpa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHWsA, aJIJFOMUHUA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

Ps HAIPSDKEHUN METAJUIOB

OU3NYECKUE U XMMUYECKHE CBOWCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, aMMHUAKA

4.5

du3nyeckue U XUMUYECKHE CBOMCTBA OKCHIIOB HemeTamioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(1V). [lonyaenune

OKCHUJ0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetawioB [A—IIIA rpymn, muuka, meau(Il) u

xeneza(Il, III). [Tonyyenne okCUAOB METAIIIIOB

XUMUYeCKHe CBOMCTBA OCHOBaHUI M aM(OTEpHBIX IMIPOKCHIOB (Ha IpUMeEpe
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydyeHne ocHOBaHUN U
aM(}OTEPHBIX THAPOKCUJIOB

OO0mme XUMHYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOTHOM,
CEPHHUCTOM, CEpPHOMU, a30THOM, (HochHOpHON, KpeMHUEBOH, YyroabHOH. OcoObIe
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.
[Tonyuyenue kucimot

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit

[Tony4yenne, coOupaHme, paclio3HaBaHHE BOJOPOJA, KHUCIOpPOIA, aMMHaKa,

YIJIEKHUCIIOTO Ta3a B JIa0OpaTopuu

4.11

[Tony4yenne amMmmHaka, CEpHOM U a30THOM KUCIOT B MPOMBIIIICHHOCTH. O01ue

CITIOCOOBI MMOJIYYCHH MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKHX peakluii 0 pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

H3MEHEHMIO CTEIICHSH OKMCIICHNUS XUMHUYECKUX YJIEMCHTOB

52

5.3

54

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIE peakiinu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHMS M BOCCTAHOBJICHHS.  DJIGKTPOHHBIM  OajaHC
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3MEKTPOJIUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
Y HEINEKTPOoJUThl. CUIIbHBIC U ca0ble AIEKTPOIUThI. CTENneHb JUCCOIHAITN
Peakiuu nonHoro oomena. YciioBUsl MPOTEKAHUs PEaKlUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPABHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKHM3HU 4YeloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklUuid B J1abopaTopuu U OBITY.

HepBa;I IoOMOIIb ITPpHU XUMHUYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyKaroledl cpefpl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi koHieHTpauus BemecTB (IIK). Pomp xumuu B
pEelIeHUU HKOJOTHYECKUX TMpolieM. YcuieHue MapHUKOBOro sddekra,

Pa3spymi€cHUC O30HOBOI'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COEAMHEHUN B
OBITY, MEIMIIMHE, MPOMBIIUIEHHOCTH U CEeNbCKOM XozsiicTBe. [IpuMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPATIOMHUHHI, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH MX coequHeHui. [ToHsaTHe 0 KOppO3UU METaIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

[IpupoaHblE MCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOAHBIN ra3, He(Th),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasIbHBIC MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEeH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHUCII0Ta).
[onsiTue 0 OMONOrMYecKy BaXKHBIX BEILIECTBAX: )KUPaX, OEJIKax, YIiIeBoJax — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢hopMysaM XUMHYECKUX COCTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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