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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOTIO o00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueit mMporpaMMbl BOCTIUTAHUS
U C Y4€TOM KOHICNIMK TpPernojaBaHus ydyeOHOTro mnpeameTa «XUMHUS» B
oOpazoBaTeabHbIX opraHusanusax Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM [Oa€T MPEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIMIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpamMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIed U3y4YeHUs IPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATEILHOCTH OO0yYarolmerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUsI.

3HaHWEe XWMHH CIIYKUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTrUd M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TI00aThbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPrEeTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  1Jii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIBHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEeAarormyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYEeCKON XUMUH.

CtpykTypa copepKaHHsl MPOTpaMMbl IO XUMHUH CHOPMUpPOBAHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUN O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OOe 53THU CHUCTEMBl CTPYKTYpPHO OPraHHU30BaHbl MO HPHUHIMILY
MOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

Teopernyeckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIHHO OT OJJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSIS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOrO MPUMEHEHHS U TIOJTyYEHUS N3YYaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKON COCTABIISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO M METOAaM
NO3HaHUA B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUMI U3
paHee M3yYEeHHBIX Y4eOHBIX npeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIacCh» U «Pu3muka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUIUX (PAKTOB, MOHSITHI, 3aKOHOB M TEOPETHUECKUX MOJIO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, si3blka HAyKH, B MPUOOLIEHUU K



Hay4YHbIM METOJAaM MO3HAHUS MPU U3yYEHHH BEIIECTB M XMMHUYECKUX PEaKIMil, B
(OpMHPOBAaHNH U PA3BUTUU MO3HABATEIBHBIX YMEHUN U NX IPUMEHEHUH B y4€OHO-
MIO3HABATEJIbHOM M y4eOHO-UCCIIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0€e3011acHOro OOpaIeHtsl ¢ BEHIECTBAMH B IIOBCEHEBHOM KU3HU.

[Tpu u3yueHUn XMMHUU Ha YpPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (GOpMHUPOBaHHE WHTEIJICKTyaIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTb OOYy4YeHMsT Ha CHCTEMaTH4YECKOe MpUOOIICHHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclioBUi, CIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00YUYaIOUTUMUCS
OMbITa PAa3HOOOPA3HON NEATENBHOCTH, IMO3HAHMS M CaMOIMO3HAHUA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIMX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAIOIIEr0 MHpA, MCHOJIb3Ysl 3HAHUS U OMbBIT, MOJYYEHHbIE MPU H3YUECHHUH
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B MOBCETHEBHOM KU3HU U TPYAOBOU
NEATEIbHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW g BbIPAOOTKH 3KOJOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIBHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO W
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPaBIEHHOCTH JalbHEHIIEro
oOyueHus.

BocnurarenbHbli HOTEHIIMAT TPEAMETA «XUMUSD) PEATU3YETCS YEPE3:

o TPUBJICUCHHE BHUMAHHUS OOYYAIOIIUXCS K [IEHHOCTHOMY aCIeKTy HM3y4aeMbIX
Ha ypOKaXx SIBJICHHH, OpPraHM3aIlui0 UX paOOTHI C MOJyYaeMON Ha YPOKE COIHAIbHO
3HAUUMOW WH(POpPMAIMEHl — WHUIMHPOBAHUE €€ OOCYKICHHS, BBICKA3bIBAHHS
00yYaroIMMUCS CBOSTO MHEHHS TI0 €€ ITOBO/IY, BEIPAOOTKH CBOETO K HEH OTHOIICHNS;

e JICMOHCTPAIIMIO OOYYArOIIUMCS TIPUMEPOB OTBETCTBEHHOTO, TPaKIAHCKOTO
MOBEACHUS, IIPOSBIICHUS YEIIOBEKOIIOOMS M JOOPOCEPACUHOCTH, dYepe3 I0a00p
COOTBETCTBYIOIIMX TEKCTOB JIUISl YTSHHS, 3314 JIJIs PEIICHUS, POOJIEMHBIX CUTYaIHA
JUTst 00CY>KJIEHUS B KJIacCe;



e IIPUMEHEHHME HAa YPOKAX MHTEPAKTUBHBIX (OpM pabOThl ¢ OOyYarOIIMMUCS:
VUHTEIUICKTYaJIbHbIX ~ UIP, CTUMYJUPYIOUIMX  [O3HABATEIbHYIO  MOTHBALIUIO
oOyyaromuxcs; JUAAKTUYECKOro TeaTrpa, TAe TNOJy4YeHHbIE Ha YpOKE 3HaHUS
OOBITPBIBAIOTCS. B TeaTPAIbHBIX TMOCTAHOBKAX; JUCKYCCHM, KOTOpbIE JaioT
00yYaromuMcsi BO3MOKHOCTb PHOOPECTH OTIBIT BeICHHSI KOHCTPYKTHBHOTO IUAJIOTa;
rpynmnoBoil paboTsl WM pabOTHI B Mapax, KOTOPbIE yYaT 00y4YarONIMXCcsl KOMaHHOU
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMHU O0YJaIOITUMHUCS;

e UHULIMUPOBAHME U  MOJEPKKY  HCCIENOBATEIbCKOM  JIEATEIIHOCTH
oOyyaroImuxcs B paMKax pealu3alud MMM WHAMBUAYaJIbHBIX W TPYIIOBBIX
UCCIIEIOBATEIbCKUX MPOEKTOB, YTO JACT 00YYarOLIMMCS BO3MOKHOCTh MPUOOPECTH
HaBbIK  CAMOCTOATEJILHOTO  PELIEHHUS  TEOPETUYECKOM  MpoOJieMbl, HAaBBIK
IEHEpUPOBaHUS U OQOPMIICHUSI COOCTBEHHBIX WJIEH, HABBIK YBaKUTEIBHOI'O
OTHOLIEHUS K YY>KUM HJesM, OPOPMIICHHBIM B paboTax APyrux HCCIeloBaTeleH,
HaBbIK NYOJIMYHOrO BBICTYIUIEHUS] Tepel] ayJUTOpHEW, apryMEHTUPOBaHUS U
OTCTauBaHUsI CBOEH TOUKH 3PEHUSI.

OO6m1ee yncao 4acoB, OTBEIEHHBIX JIJIsI U3YUEHUSI XUMUU Ha YPOBHE OCHOBHOTO
oOmrero odpasoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENOBEKA. XUMHS B CUCTEME HAYK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax Mo3HaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas popmyina. BaleHTHOCTh aTOMOB XMMHUECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTENbHAs
MOJIEKYJIIpHasl Macca. MaccoBast oIl XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMUYECKUX COECTMHEHU.

Pu3NYEeCKUEe U XUMHUYECKUE SBICHUS. XUMHUECKas PEaKkus U €€ MPU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJ0M, NMpaBUiIaMHu paboThl B Jab0opaTtopuu U
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONKCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHHE
¢dbuznyeckux (IUIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3oKeHHE THAPOKCH]IA
meau (II) mpu HarpeBanuu, B3auMoielicTBHE Xkene3a ¢ pactBopoM cosd meau (II),
U3Y4YEHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
CONMM, HaONIOJGHHE W  ONHMCAHWE  PE3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJEIeH MOJIEKYII
(I1IapOCTEePKHEBBIX ).

BaxxHelue npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B Npupoje, (U3HUEcKhe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrnocoOsbl
MOJIyYeHUs] Kuclopoda B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aJIoTpoIHas MOAU(pUKALINS KHUCIOPO/a.



TennoBoit 3¢h(heKkT XUMHUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BeniecTBo. Haxoxkaenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPAaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTtBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J BeleCTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpUpOZI€ M B KU3HU 4YelloBeKa. KpyroBopoT BoAbI B IPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranudeckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpa3yroiniue  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oOTepHbIe) W
HecosieoOpasyrome. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Kinaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHue KUcIor.

Conu. Homenknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[Tomyuyenue couen.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCTMHEHMUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXe, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE W M3YyYEHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (1moxapa), 03HakKoMJIEHUE ¢ 00pa3aMu OKCHUIOB U ONUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paCIO3HABAaHME WM U3y4YEHUE CBOWCTB
BOJIOpo/ia (TOpeHwue), B3auMoieicTBre Bojopoia ¢ okcuaoMm meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHIE 00PA3IIOB BEMIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJABI C METaIaMU (HAaTpHEM H
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUANIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOEHNE N3MEHECHMUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTtBopoM cepHOW KUCIOTHI, KUCIOT ¢ METaulaMu, peakiui
HEWTpanu3aluu, MOJyYeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajuia IPyruM U3 PacTBOPA COJIH, PEIICHNE SKCIEPUMEHTAIBHBIX 3a]a4 110 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN.

IMepuoauueckuii 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKH KIAacCU(PUKAIMU XUMHUYECKUX djeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aMpOTEPHbIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuii 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoanas u jyiiuHHonepuoanas popmsl [epuoanyeckoit
cucteMbl xumudeckux snemeHToB . M. MengeneeBa. Ilepuonbl W TpyIiibl.
DuU3NYECKUA CMBICIT TOPSAKOBOIO HOMEPA, HOMEPOB MEePUOa U TPYIIIIHI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKHUX JJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyMmmaM U Mepuoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass CcBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporniecchbl OKMCIIEHUs U BOCCTAaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCUA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJI0YeH, MPOBEJCHUE OIbITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzaiiusi MEXNpeIMETHBIX CBSI3€M MPU U3YUYEHUM XUMHUM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOINIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUYECKHE BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. [lepuoanueckasi cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIIoBomMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPATUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusax. [londatue o katanuse. IloHATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUW U TMOJO0XKEHUE XHUMHYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHOW ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccouranni. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUs PEAKIIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKWCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEJICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xxopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBHUS  pa3iMYHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOJHOCTU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOLINX
NPU3HAKM TMPOTEKAHHMsS] peakuil HMOHHOro oOmeHa (oOpa3oBaHHE OcCalka,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUil (FOpEeHUEe, pPEaKIUu pa3IoKEeHUS,
COCUHEHMSI), pAacllO3HaBAHME HEOPraHMYECKHX  BEUIECTB C  IOMOIIBIO
KAUuEeCTBEHHBIX PEAKIIUI HA HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIEe CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uienodamu). XuopoBojopor. ConsHas KHUCIOTa,
XUMUYECKHE CBOMCTBA, TMOJydyeHHe, npumeHeHue. [lelictBue xiopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBeKa. BaskHelme X10puabl U UX HaX0XK/IEHUE B
IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMUYeCKre cBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYecKue U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JIeKalue B OCHOBE
MPOMBIIIVIEHHOTO CIOco0a MOMy4YeHUsi CepHOM KHUCHOThl. [Ipumenenue cepHoi
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue ceppl U €€ COCIMHEHUW B MPUPOJIE. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaloIlel Cpelbl COECOUHEHUSIMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmast xapakTepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUYECKHUEe CBOMCTBA, MOJydyeHue u npuMenenue. Coiu aMMOHUS,
ux QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ ModyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiiCcTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuIecKue).
Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHHUS B KAUECTBE MUHEPATIbHBIX YI0OpEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu Gochopa, Guzndyeckne U xumuueckue cporctsa. Okeun docdopa
(V) u dochopuas kucinora, GU3NYECKUE U XUMHYECCKHUE CBOWCTBA, IMOJyUYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOwmast xapakTepucThka 31eMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DHUKALUY,
pacnpocTpaHeHUe B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopotr yriepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYECKUe U
XUMUYECKUE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4Y€HUE U
IpUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHue M XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcmosnb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, POMBIIIJIEHHOCTH U CEILCKOM XO3sICTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY W IMPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KMpax, Oelkax, yrieBojgax — U ux
poJii B JKM3HM YeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEITMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IOJyYEHHE H
npuMmenenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHus o0 OKcuie
kpemuus (IV) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IMPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[lpobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4YeHHue 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
MPOBE/ICHNE KAU€CTBEHHBIX PEAKIUN Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBEICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJACHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHHUE C (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yaoOpeHul, nojsydyeHue, coorpaHue, pacno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dbochaT-noH W W3yUYEHHWE TPU3HAKOB WX TPOTEKAHMS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
MPOTEKAHHS, O3HAKOMJIEHHE C TMPOAYKUMEHW CHUIUMKATHON MPOMBIILICHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3aJa4 MO0 TeMe «BaHeWlne HEMETauIbl U X
COCTUHEHUSD).

MeTaJiibl 1 X COeIMHEHU S

OO01mmast XxapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosiokeHuss B llepumommueckon cucreme xumuyeckux siaemeHtoB . U.
MeHnneneeBa u cTpoeHuss aToMoB. CTpOEHHE METAUIOB. MeTayuueckasi CBsi3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEMIETKA.  DJIEKTPOXUMUYECKUU  psij
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lemounble MeTauibl: noNokKeHue B [leproanuecko cUCTEME XMMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u
TUAPOKCUILI HaTpusit W Kanus. [IpuMeHeHHWe MIeIOYHBIX METALIOB M HX
COEJIMHEHUMH.

[Ilenoyno3eMenpHbIE META/UIBl MAarHMM W KaJbLUWM: TIOJIOKEHUE B
[Tepnoanueckoit cucrteMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHre B pupojie. Puznueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJibIusl. BaxkHeiiine coeiuHeHus! KanbIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoanueckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXxoXAcHWE B mnpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MengeneeBa, CTpOEHHE aTOMa, HaXOXKJIE€HUE B mpupojac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U coln xkemesa (11) u xemnesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMu METAUIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMHU, H3y4YECHHE  PE3YJbTaTOB KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIUi HAa HOHBI: MAarHus, KaJbIIUs, aTIOMUHMS, ITMHKA, skere3a (1)
u xenesa (III), menu (II), HabGmomeHUEe M omHMCcaHUE IPOIECCOB OKpaIIWBAHUS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUIbl U KX COECUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarouleh cpenbl (MpeaesibHas I0mycTUMas
KOHLeHTpanus BeulecTs, aanee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKuX
npooieMm.

Xumuyeckuui IKCnepumenm:

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

Mesricnpeomemnuwie céasu

Peanuzaiiusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIHI.

®dwusrka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaINOaKTUBHOCT, MOJICKYJIa, ANEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEMIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, I'a3, PaCTBOP, PAaCTBOPUMOCTb, KPUCTAIITNICCKAS
peméTKa, CIuIaBbl, (PU3MUYCCKHE BCIIMYUHBI, SAUHHUIIBI M3MEPECHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHMS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC TTOPO/IbI, MOJIC3HBIC
HCKOTaeMbIe, TOIUIMBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHCKUMU
COLIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B
oOlIeCTBE MpaBUJIaMU U HOPMAaMHU IMOBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIA3AINN 00yJaFOIIIHXCA.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTALUN W
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) IaTpUOTHYECKOT0 BOCIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NOHMMAaHUWs 3HAYEHUS XUMHYECKOWM HAyKh B KU3HHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUSAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-HMCCIEAOBATEIbCKOM, TBOPYECKOW U JAPYTHX  BHJAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUN MAESATENBbHOCTU MPU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCE ITON YUEOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJACHHWE W MOCTYNKH CBOUX TOBApPUIICH C TMO3ULIWHA HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATypOi, MOOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO W TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBuUi OE30MACHOCTH TpU  OOpaIllEHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBa)XEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XWMHH, OCO3HAHHBIA  BBIOOP
VHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUsl C yYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON I€ATEIbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKU 11eTIECO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, IOHMMAaHHUE ILIEHHOCTH 3J0pOBOrO M
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJeM M MyTed HUX pEelIeHUsi MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIIEISIOT 3HAYMMbBIC IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TE€OPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpble
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jlornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH WX XapaKTEpHbIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINMKA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUUECKHUE PaCCyXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHATH B TIPOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBIBIIATh  OOIIHME  3aKOHOMEPHOCTH, TIPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCAX U SABJICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3HI 11O TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHUE HalIoaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOTO OMbITa, UCCIIEIOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

PaGora c undopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
pPa3IMYHBIX BUJIOB U (JOPM MPEACTABJICHUS, MMOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH IMPOTHBOPEUYMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJAbl M 3aMpPOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPON aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMPAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpoBaTh B IIpolecce ydyeOHOH U
UCCJIEI0OBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKATHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (OPMyIMPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITNIOJIHEHHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEIbHON
JEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIIEpUMEHTa (J1ab0paTOpHOro OIbITa,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIE NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MTO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MIPEIUIOKEHHBIM QJITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IMOJYYEHHOIO PE3YJbTAaTa 3asBICHHOM LA, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeaAMETHOW obmactn  «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kjiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSITUN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBAHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JI0KEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 2D EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTAalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KaTWOH, AaHUOH, pacTBOp, MaccoBass JIOJs BeIeCTBa
(mporieHTHAs! KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popMyr
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIl;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAassT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpeiBaThb cMbIca Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh IIOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomnueckas cucrteMa XuMmudeckmx dsiemeHToB J[. U
MeHnieneeBay ¢ UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio SJIEeKTPOHOB U
pacmnpeneneHue uX 1Mo JICKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOUIMX B PEAKIIMH
BEILIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepPH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUUYECKUX PEAKIIHII;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »dJjeMeHTa Mo (opMmysie COeIHHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN IEATeTLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kilaccuukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUIsI M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIMi, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHWEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINM U MBICIICHHBIN );

CJIEIOBATH MMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0N U JIa0OPaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM OOpalleHHus C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Boopoa M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE IKCMEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy o0ydenus B 9 kJjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYIECKasi CBs3b, TEIUIOBOU 3(PdeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOIUTHUYECKAsT IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIHHBIC PEAKITUH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, MOHHAs,
MeTaJlTnyecKas ), KpucTtaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMUUYECKOW PEAKLHH, MPEAEIbHO JOMYyCTUMAas KOHIIECHTpaIHUsI
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUS MPU ONIMCAHUM BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJII COCTaBJICHUS GOpMyIl
BEIIECTB M YPABHCHUN XUMHUYECKUX PEAKIUN;

OMPENIEeNATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAs, MOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuuynyto (popmy Ilepuoamdeckoil CUCTEMBbI XHMHUYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noArpymmna (A-rpynma)y U «modoyHas
noarpynmna (b-rpynma)», maibie ¥ OOJdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCITOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanpa, oOllee YUCIO DJJISKTPOHOB U paclpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpeenax MajblX MEPUOJIOB U
IJIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B PEaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (}EKTy, MO0 M3MEHEHHUIO CTEIEHEW OKUCIICHUS
XUMHYCCKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEHUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI BJIEKTPOIUTHYECKOW JUCCOLUUALMMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEKy BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHca 3THX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MaCCOBYIO JIOJIO XHUMHYECKOro JjieMeHTa 1o ¢GopMmyJie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUIECKOHN TIOCYI0H 1 Ta00paTOPHBIM
obopy/noBaHMEM, a TakKXe TMpaBwia oOpalieHus C BeEIIeCTBAMU B
COOTBETCTBHM C HHCTPYKIMSIMH TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yrieKHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIlO3HABATh OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUIECKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHHE IPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJII M3YUYEHUs] CBOMCTB BEIIESCTB M XUMHYECKUX
peakiuii, E€CTECTBEHHO-HAYYHBIC METOJABI TIIO3HAHWS — HaOII0ICHUE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PealbHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U dueKkTpoHHbIe (LM pPOBbLIE)
KoHnTpoJubHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThbI padoThI
Paznen 1. IlepBonavanbHble XUMHYECKHE TIOHATHUS
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 5 bu6mmoteka [IOK

' MPAKTUYECKOMN JEATEIbHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BemecTBa 1 xXumMuueckue 15 | bubnnoreka IIOK

' peaKIuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasnen 2. Baxkneiimme npeacTaBuTe/ I HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopona. [lonsatne 6 bubnmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
27 Bogopon. Ilonsitue o g | bubmuoreka [JOK

’ KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka LIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OcHOBHBIE KJ1acChl 1 1 1 bu6mmoreka [IOK

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

Hroro no pazneny 30

Paspnen 3. Ilepuonnueckuii 3axkoH u [lepuoguyeckasi cucrema xumndeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHne aToMoOB.
Xumuveckas ¢Bsi3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeaKIIUN



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

[Tepuonuueckuii 3aKOH U

31 [Tepuoanueckas cucrema . Bbu6nuoreka [IOK
' XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue aToma
XUMHYECKast CBA3b.
bu6nuoreka [IOK
3.2 OKHUCIINUTENRHO- 8
https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bubnnoreka IIOK
J4! 15
TOTO MO pasiety https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne ii/m Kontpoabnsl | IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypcsl
Paznea 1. BemecTBo M XuMH4yeckmne peakuun
. bubmuorexa [JOK
[ToBTOpeHue u yrinyoneHne 3HaHu|
1.1 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3IesIoB Kypca 8 Kiacca p
bubmuorexa [JOK
OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peakiuit p
bu6mmoreka [IOK
DNEeKTPONUTHYECKAs TUCCOLUAIIHS.
1.3 8 1 1 https://m.edsoo.ru/7f41a63
XHWMHYECKHUE PEAKIIUU B PACTBOPAX p
Hroro no pazneny 17
Paznen 2. HeMeTaJIbl 1 HX COeIMHEHUS
bu6mmoreka [JOK
OO6mrast xapaKTepUCTUKA XUMUUECKHIX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHTOB VIIA-rpynmsl. ['anoreHst p
OO6m1ast xapaKTepUCTUKA XUMHUUIECKHIX bubnmnoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCOIUHEHUS 6
OO6m1ast xapaKTepUCTUKA XUMHUUECKHIX bubnmoreka [JOK
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 https://m.edsoo.ru/7f41a63

COCIMHCHUA

6



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

OO6m1ast XxapaKTepUCTHKA XUMHUECKHUX bubmmoreka [JOK
2.4 aneMeHToB [VA-rpynmnsl. Yraepona u 8 https://m.edsoo.ru/7f41a63
KPEMHUH U UX COCAMHEHUS 6
Hroro no pazneny 25
Pa3gen 3. MeTaJlJIBI M MX COeAUHEHUS
bubmuorexa [JOK
3.1 OO6miue cBoiCTBa METAIIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuorexa [JOK
3.2 Baxkneiime MeTauibl U UX COSUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Uroro no pazaeny 20
Pasnen 4. Xumus u okpy:kapomas cpeaa
bu6mmoreka [JOK
4.1 BenecTBa 1 maTepuaibl B KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazaeny 3
bu6mmorexa [IOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHus | oOpa3oBaTejibHbIe
padoThbI padoThI
pecypchl

| [Ipeamer xumuu. Ponps xumuu B ] 4.09 bu6nuoreka [JOK
JKW3HU yenoBeka. Tena u BemecTsa ' https://m.edsoo.ru/ff0d210c

5 IlonsaTrue o MeTOgaxX MO3HAHUA B | 409 bubnuorexa [IOK
XUMUU ' https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBua

3 paloThI B 1a00paTOPUU U PUEMBI 1 11.09 bu6muoreka LJOK
oOpariieHus ¢ 1abopaTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM»

4 Yucrtele BemecTBa U cMecu. CiocoObl 1 11.09 bu6nuoreka [IOK
paszieneHus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Il’ja3 eJIeHue cﬁeceﬁ (Ha mpumepe 1 18.09 bubmmorexa OK

A . p p ' https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAapPEHHOW COJIN)»
bub OK

6 ATOMBI U MOJIEKYJIBI 1 18.09 nosmotera Il

https://m.edsoo.ru/ff0d2a6c

7 XuUMHUYECKHE PJIEMEHTBI. 3HAKU 1 55 09 but6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

but6mmoreka [IOK

8 [IpocTeie U ClOXKHBIE BELIECTBA 1 25.09

P B https://m.edsoo.ru/ff0d2a6c
bub OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 2.10 ubsmorexa 11

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSHCTBA COCTaBa BCHICCTB.

Bbubnunoreka LIOK
10 Xumuyeckas popmyina. BaleHTHOCTh 2.10
opmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OtHOcUTENbHAS aTOMHAs Macca. 9.10 bubnuorexa [IOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323¢
12 MaccoBasi 107151 XUMHUYECKOT0 9.10 bubnuotexa [JOK
JJIEMEHTA B COCTMHEHUH ' https://m.edsoo.ru/ffod350¢
13 KomngectBo BemecTBa. Mob. 16.10 bu6nuorexa [IOK
MomnsipHas macca ' https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMUYECKUE SIBICHUS. 16.10 bubmuorexa [JOK
XuMHYECKask peaKius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpoTEKaHUs 23.10 bubnuoreka [IOK
XUMHUYECKUX PEAKIUI ’ https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. 611 bubnuoteka [JOK
XUMHUYECKHE yPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Brerancienus konmmdecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM 6.11 bubmorexa LOK
B yp . ' https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITUN
Knaccudukanms xumuuecknx
18 eaKuui (COeAMHEHNUS, PA3JI0KEHUS 13.11 bubmorexa HOK
pedst A P : ' https://m.edsoo.ru/fR0d334
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Bu6 110K
nOIMoTEKa
19 sHnukioneauct. O6o0meHne 13.11
B A o https://m.edsoo.ru/f0d40c4
CHUCTeMaTH3aIs 3HAHUI
20 KonrtponsHas padora Nel no reme 20.11 bubmuorexa [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUI ’ https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. Cocras 20.11 bubnunorexa LIOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

BO3ayXxa. KI/ICJ'IOPO,Z[ — OJICMCHT U
IIPOCTOC BEIICCTBO. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunoreka LIOK
22 KHciaopoza (peak OKHCJICHHS, 27.11
HCII0pOAA (PCAKLIHH OKHCIICHHS https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
CriocoOpl Mosty4eHus KMUCI0poia B
23 1abopaTopuH U MPOMBINIIICHHOCTH 27.11 bubnmorexa HOK
patop p ' ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, MOHATHE O 412 bubnuoreka [JOK
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- ' https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIMIX
TomnuBo (HedTh, yroiabs U METaH).
25 3ar HSHGI—EHeq};OB yxa CIIOCOOBI iro 4.12 bubmorexa OK
P Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonmydenue u cobupanue 11.12 bubmorexa OK
Y p . ' https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHUE €TO CBOMCTBY
7 Bonopon — anemMeHT u mpocroe 11.19 bu6muoreka [JOK
BelecTBO. HaxoxxaeHnue B npupoie ’ https://m.edsoo.ru/ff0d4dd0
73 du3znuecknue ¥ XUMHUUECKHE CBOMCTBA 18.19 bubanoreka IJOK
Bojopoaa. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bubnunoreka LIOK
29 [ToHsTHE O KHUCIIOTAX U COMSAX 18.12
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHust BOAOPOa B 95 12 bubnmnoreka [JOK
nabopaTtopuu ' https://m.edsoo.ru/ff0d4dd0
31 [TpakTuyeckas padora Ne 4 o Teme 95 12 bubnunorexa [IOK

«[lomyuenue u cobupanue Bo0poJa,

https://m.edsoo.ru/ff0d4142
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HU3YyUCHHUC €TO CBOMCTBY

MousipHblii 00BEM ra3oB. 3aKOH

bu6mmoreka [IOK

32 15.01
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrancienus o0bEMa, KoIMuecTBa
33 BEIIIECTBA rasa Mo ero M3BeCTHOM 15.01 bubmmorexa IIOK
. .. Y ' https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHEHMIO PEaKI[MU HA OCHOBE 22.01 bubnnorexa LHOK
P "p B o ' https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUM ra30B
35 dusnyeckre U XUMHUYECKHE CBOMCTBA 29 01 bubmuorexa [JOK
BOJIBI ’ https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwii. [Tonstue 00 59.01 bubmnoreka IIOK
WHIMKATOpax ’ https://m.edsoo.ru/ff0d59e2
Boga kxak pactBopuTens.
37 Hacrimmennbie 1 HeHACBIITCHHEIC 29.01 bubanoreka LIOK
pactBOpbl. MaccoBas 10J1s1 BelecTBa ' https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
18 «ITpuroroBiieHrE PacCTBOPOB C 5.02 bubnuotexa [JOK
ONpeAcIEHHON MacCCOBOU JTOJIEN ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
19 KonTponbHas padorta Ne2 o teme 5 02 bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KJIacCupUKaIUs, 12.02 bu6nunotexa LIOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
bubnunorexa LIOK
41 KHCJIIOTHBIX, OCHOBHBIX U 12.02

aM(pOTEPHBIX OKCHUIOB

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, 19.02 bubnunoreka LIOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
13 [TosyyeHne u XUMHUYECKHE CBOWCTBA 19.02 Bu6muotexa [JOK
OCHOBaHHI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, 26.07 but6mmoreka [IOK
HOMEHKJIAaTypa ' https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue 1 XuMHYECKHUE CBOMCTBA 26.02 bubnuoreka [IOK
KHUCIIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIATYPA, bubnuoreka [{OK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE 5.03 https://m.edsoo.ru/00ad947
CBOIiCTBA 4
[IpakTuueckas paborta Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME c 03 bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUUECKUX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
['eneTnyeckas CBSI3b MEXK/T
48 KJIacCaMU HEO FaHI/I‘IeCKI/IXy 12.03 bubmmorexa HOK
. p ) https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06o001meHre U CHCTEeMaTH3aIIHs 103 but6mmoreka [IOK
3HAHUH ' https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 mo teme
" bubnuotexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTAHNYECKUX 19.03
. https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKATIT
bubnunorexa LIOK
51 XUMHYECKHUX 3J1eMeHTOB. [loHsiTHE O 19.03
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AIEMEHTOB
[lepnonnueckuil 3aKoH n
59 puon 26.03 bubmuorexa [IOK

[Tepuonuueckas cucrema

https://m.edsoo.ru/00adas52¢c
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XHMHYECKUX dj1emMeHToB /I, U.
Meunpeneena

bubnunoreka LIOK
53 Ilepuonapl, rpynimbl, TOATPYIIIBI 26.03
PHOJBL TPY > OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 9.04 bubmmoreka [JOK
anep. U30Tomnsl ) https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
. bu6mmoteka LIOK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoi 9.04
https://m.edsoo.ru/00ada6bbc
cuctemsl . 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B 16.04 bu6mmotexka LIOK
Ilepuonnueckoii cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U NTPAKTUKU. [1. 16.04 bubmuoreka [JOK
N. MenneneeB — y4€HbIi, Ie1aror 1 ' https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PesepBHbIil ypok. O600IICHHE 1
P P N bub6anoreka LJOK
58 cHUCTeMaTH3aIvs 3HaHUH / 23.04
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 o teme
bubnunorexa LIOK
«Ctpoenune atoma. XuMHUeCKas
59 . 23.04 https://m.edsoo.ru/00adb48
cBs3b» / Beepoccwuiickas 6
MpoBepoyHas pabora -
60 DNEeKTPOOTPHUIIATEITLHOCTH ATOMOB 30.04 bubnmnorexa [JOK
XUMHYECKHUX 3JIEMEHTOB ' https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
61 HMonnas xuMmuieckas CBSA3b 30.04 nosmorexa I1

https://m.edsoo.ru/00adac34
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2 KoBasieHTHas1 monsipHast XuMUYeCKas 1 205 bubmmoreka [JOK
CBSI3b ) https://m.edsoo.ru/00adaab8
63 KoBasientnas nenomnsipHas 1 205 bubnmoreka [JOK
XUMHUYECKas CBSI3b ) https://m.edsoo.ru/00adaab8
64 CremneHns OKUCIEHUS 1 14.05 Bubmiorexa OK
https://m.edsoo.ru/00adae28
bubmnoreka IIOK
OKHUCIUTEILHO-BOCCTAHOBUTEILHEIE
65 1 14.05 https://m.edsoo.ru/00adb07
peakiumn
6
bubmnoreka IIOK
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 21.05 https://m.edsoo.ru/00adb07
6
O0001IeHrEe U CUCTEMAaTH3aIUS
. bubnuorexa [IOK
67 3HaHUU 1o TeMe «CTpoeHue aroma. 1 21.05
https://m.edso0o.ru/00ad9cb2
XHUMHYECKas CBA3L)
68 PesepsHblil ypok. O6001ieHue u | 21.05 bubmuoreka [JOK
cucTeMaTu3alus 3HaHu| ’ https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesbHbIE
padoThbI padoThI
pecypchl

[lepnonnueckuii 3aK0H.

| [Iepnonnueckas cucrema 1 509 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. ' https://m.edsoo.ru/00adb59¢
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH bubnnorexa [JOK

2 CBOWCTB XMMHUYECKHUX IJIEMEHTOB 1 2.09 https://m.edsoo.ru/00adb6b
MEPBBIX TPEX MIEPHOI0B 6

3 Knaccudukanus u HoMeHKIaTypa | 9.09 bubnnoreka [JOK
HEOPTaHWYECKNUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunapl xumMuueckoil CBSA3U M THIIBI 1 9.09 bubanoreka LIOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel o reme
«IToBTOpEHUE U yriyoneHue

5 ¢ p yriry 1 1 16.09
3HaHUI OCHOBHBIX Pa3/IeNioB Kypca
8 Kiacca»

6 Knaccugukanus XuMuaeckux ) 16.09 bu6muoreka [IOK
peakLuil o pa3InyHbIM IIpU3HAKAM ' https://m.edsoo.ru/00adbcb0
[lonsiTHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 23.09 bubmmorexa HOK
p ' ' https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEaKLUsIX
[TonsiTHE O XMMHUECKOM b K K

2 | 53.09 nbanoreka 11O

paBHOBecHH. PaKTOPHI, BIUSIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHMHYSCKOHN pCaKiun
" IIOJIOKCHUE XUMHNYECCKOT'O

paBHOBECHs
9 OKHCIUTEIBHO- 30.09 bu6nunoreka LIOK
BOCCTAaHOBUTEJIbHBIE PEAKLIUU ' https://m.edsoo.ru/00adcade
Teopus 31IEKTPOIIUTUYECKON
10 ncconnanuu. CHIbHBIC U Cl1aObIe 30.09 bubnmorexa OK
8 HHaTH. ' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
bubmnoreka IIOK
11 HonHble ypaBHEHHS peakui 7.10 https://m.edsoo.ru/00add44
8
XUMHYECKHE CBONCTBA KHUCIIOT U
. . bubmuorexa [IOK
OCHOBaHMI B CBETE MPEICTABICHUM
12 . 7.10 https://m.edsoo.ru/00add5d
00 PIEKTPOIUTUYECKON "
JIUCCOITUAITAN -
XUMHYECKHE CBOMCTBA COJICH B bu6nuoreka [IOK
13 CBETE TPE/ICTABICHUI 00 14.10 https://m.edsoo.ru/00add8b
AIEKTPOJUTUYECKON JUCCOIHAITTT 2
bu6nunorexa [IOK
14 [TonsiTne o runponuse conen 14.10 https://m.edsoo.ru/00add9d
4
O06o001eHNe U CHCTEMAaTH3aIIHS bubmorexa LIOK
15 . 21.10 https://m.edsoo.ru/00addd1
3HAHUH
2
[TpakTuyeckas padora Ne 1.
16 «Pemenne 3xcnepuMEHTAIIBHEIX 11.11 bubmorexa TOK
p ' https://m.edsoo.ru/00addbfa
3a/1a49»
17 KonTponbHas padota No2 mo Teme 11.11 bubmmoreka [JOK
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«INEKTPOIUTHYECKAS
nuccoruanus. XUMHYECKHE
pEeaKIu B PaCTBOPAX»

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

OO01mmas XxapaKTeprCcTHKA TaJIOTCHOB.

Bbubnunoreka LIOK
18 XHWMHUYECKHE CBOMCTBA HA IPUMEPE 18.11
PHMEP https://m.edsoo.ru/00addfe2
xJjiopa
XnopoBogopoa. CossiHast KUCIIOTA,
. bu6mmoreka IIOK
19 XUMHYECKHUE CBOMCTBA, MOJyYEHUE, 18.11
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas padora Ne 2 o teme
. bu6mmoreka IIOK
20 «ITomydeHnue ConsTHOM KUCTIOTHI, 25.11
. . https://m.edsoo.ru/00ade348
M3yuyeHue e€ CBONCTB»
Brruucienus mo ypaBHeHUSIM
. bubmuorexa [IOK
21 XMMHYECKHUX pEeaKnu, €CIu OOUH 25.11
https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

” OO6mrast xapakTepuCTHKA SJIEMEHTOB 512 bubnmnoreka [JOK
VIA-rpynnsl ' https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.

” Haxoxnenue cepol u €€ 512 bu6muoreka [JOK
COEMHEHHH B IPUPOJIE. ' https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoi0po/1, CTpOEHHUE,

24 (pI/II;quCKII;e u XI/II;/II/I‘ICCKI/IC 2.12 bubmmorexa [IOK

. ) https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE 9.12 bubmmorexa [IOK
. ) https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
26 XUMHUYECKUE PEAKIUH, JIEKAIUE B 9.12 bubnmoreka [JOK
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OCHOBE MPOMBIIIIEHHOTO criocoba
MOJIy4EHHUSI CEPHOMN KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpYKarollen cpeJibl
COCJIMHEHUSIMU CEPbI

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

Brruncnenue MmaccoBoy 10U

Bbubnunorexa LIOK

27 16.12
BBIXOJa IIPOJYKTa PEAKLIMU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprCcTUKa SJICMCHTOB
VA-rpynmsl. A30T,

28 acIt pO};T aHeHUe B IIPUPOLE 16.12 Bubmuorexa LIOK
pactpoctp PHpOAE, ’ https://m.edsoo.ru/00adeeab
(hU3UYECKHEe U XUMHUYECCKUE
CBOICTBa
AMMHaK, ero GpU3ndYecKue u

29 XHUMHUYECKHE CBOMCTBA, IIOJIyUeHHE 23.12 Bubmaorexa IIOK

’ y ’ https://m.edsoo.ru/00adf004
U IPUMEHEHUE
[IpaxTuueckas pabora Ne 3 o Teme
30 «Ilonyuyenne aMmmuaka, H3yucHUE 23.12 Bubmaorexa IIOK
y . » M3 ' https://m.edso00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, e€ GpusndecKkue u 13.01 bubmuorexka [JOK
XHUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MUHEPATbHBIX Eub 10K

noInoTeKa

32 00peHnii. XUMHUYECKOE 13.01
YAOOP o https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEH CpeIbl
COEIMHEHUIMH a30Ta
Docdhop. Oxcun docdopa (V) u

dop docgopa (V) but6mmoreka [IOK
33 dbocdhopnas kucnoTa, PuU3NIECKHUE U 20.01

XUMHNYCCKHUC CBOﬁCTBa, MOJIYUCHUC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanne pocdaros B
Ka4eCcTBE MUHEPATbHBIX

bubnunoreka LIOK

34 . 20.01
ynoOpeHuii. 3arps3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
Vraepon, pacnpocTpaHeHHUE B
35 npu E e gmn{){eci&e u 27.01 bubmorexa [IOK
PHPOZE, _ ' https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxcunel yraepoaa, ux pusndeckue
1 XMMHUYECKHE CBOICTBA. BuG LIOK
noOIMoTEKA
36 DKOJIOTHYECKHUe MPOOJIEMBI, 27.01
P https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
bubnuoreka [IOK
37 YronbpHas KUCIO0Ta U €€ COIU 3.02
https://m.eds00.ru/00ac006¢
ITpakTuyeckas pabora Ne 4 o Teme
18 "[losy4yeHne yriekucioro rasa. 3.02 bubmuoteka [IOK
KauecTBenHnas peakuus Ha ) https://m.edsoo.ru/00ae027¢e
kapOoHaT-1uoH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpraHUYECKHUX BEIIECTBaX KaK O 10.02 bubnuorexa [IOK
P HI ' https://m.edsoo.ru/00ac054¢
COCTMHEHUSX YTJIepoaa
bubnunorexa LIOK
40 KpemHunii u ero coeTUHEHHUS 10.02
P g https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
A1 Pemenue skcriepuMeHTaTbHBIX 17.02 bubmuoteka [JOK
3aj1a4 110 TeMe «Bakuenme ' https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U MX COCAUHCHUS
42 KontponbHas padota Ne3 mo teme 17.02 bubnuotexa [JOK
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https://m.edsoo.ru/00ae0bf2

«Baxkuenime HeMeTaJUIBI U UX
COEIMHEHUS»

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

OOm1ast xapaKTepUCTHKA
XMMHUYECKHUX 3JICMEHTOB —
MeTa/uloB. Metajunueckas CBsi3b U

bubnunoreka LIOK

43 24.02
MeTaJUInYecKas KpUcTajuinyecKas https://m.edsoo.ru/00ae103e
peméTka. PU3NUECKUE CBOMCTBA
METAJLJIOB
XNMHYECKHE CBOMCTBA METAJIOB. Bu6 LIOK
NOJINOTEKA
44 OIEKTPOXUMHAYECKUH DS, 24.02
P . b https://m.edsoo.ru/00ael 156
HanpsHKEHUHA METaJJIOB
OO6m1re crocoObI MOTYYSHHS
MetaioB. CrraBel. Beranciienus
45 110 YPaBHEHUAIM XUMHUUYECKUX 3.03 Brbmrorexa LIOK
yp . ) https://m.edsoo.ru/00ael 156
peakiuii, eciii OIMH U3 PEareHTOB
COJIEPKUT MPUMECH
bu6nuoreka [IOK
46 IlonsaTue o KOoppo3uu METAIIIOB 3.03
PP https://m.edsoo.ru/00ae1278
bu6nuorexa [IOK
47 €JIOYHBIE METAJLJIBI 10.03
m https://m.edso0o.ru/00ael14b2
43 OKcHIBl ¥ THAPOKCUIBI HATPUS U 10.03 bubnnoreka [JOK
Kaausa ' https://m.edsoo.ru/00ae14b2
49 [llenoyHo3eMenbHBIC METAILIBI — 17.03 bubmuoreka [{OK
KanbIIUM U Maraui ' https://m.edsoo.ru/00ael5e8
bubnunorexa LIOK
50 Bakueimue coeTMHEHUA KLU 17.03
4 B https://m.edsoo.ru/00ael 5e8
O00011IeHNE U cUCTEMATH3Aa
51 LIEHUE U CUCTEMATU3aINA 2403

3HaHUU



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKEcTKOCTh BOIBI U CIIOCOOEI €€

bubnunoreka LIOK

52 24.03
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
s ) bubnuorexa [IOK
53 KéctkocTh BOJIBI M METOJIBI €€ 7.04
" https://m.edsoo.ru/00aelae8
yCTpaHeHus
. Bbubmumoteka [JOK
54 AnmroMUHUI 7.04 ubsmorexa 11
https://m.edsoo.ru/00aeclc64
55 AM@oTepHbIe CBOMCTBA OKCHIA U 14.04 bubnmnoreka HOK
TUAPOKCUIA ' https://m.edsoo.ru/00aelc64
b K
56 Keneso 14.04 nonuoreka 11O
https://m.edso00.ru/00ac1d86
57 Oxkcuapl, THIAPOKCUIBI U COJIH 21.04 bubnuorexa [IOK
xene3a (II) u sxenesa (I1I) ' https://m.edsoo.ru/00ae35¢6
O060011eHre U cucTeMaTH3alus
58 Hf . 21.04
3HaHUI
[IpakTnueckas padora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX 28.04 bu6muoreka LJOK
3amad o Teme «BaxHeimme ' https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS)
Brruucienust mo ypaBHEHUSIM
XUMUYECKUX PEAKITUHN, €CITH OJUH
60 U3 pEareHToB JlaH B U30BITKE WU 5.05 bu6muoreka [IOK
COJIEPKUT NpUMeCH. Beruncnenus ' https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakuumn
O600611eHre U cucTeMaTH3alus
61 » B 5.05
3HAHUU
62 KontponbHas padota Ne4 o teme 12.05



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

«BakuenIme MeTaIbl U UX
COEIMHEHUS»

63 BemectBa u Mmarepuassi B | 1705 bubnmoreka [JOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE | 19.05 bu6muoreka [IOK
OKpYKaroIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHuu 1 15.05 bubnmnoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 O60061IeHre U cucTeMaTH3aus 1 26.05 bubnuorexa [IOK
3HAHUU https://m.edsoo.ru/00ae0d0a
&7 O06o001IeHNEe U CHCTeMAaTH3 AN I 26.05 bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011eHue u | 26.05 bubmuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: ((HCPBOHa‘laJ'IBHLIC XUMHNYCCKHEC ITIOHATHA»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToOM,
MOJIEKYJ1a, XUMHUYECKUI 3JIEMEHT, IPOCTOE BEIECTBO, CII0KHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOIHOPOJHAs), BAJEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJISIpHAasT Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas JOJS XHUMHUYECKOTO
JJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, XMMHUYECKas PEaKIys,
KnaccupuKalusg  peaklUuid: peaklUud COCAUHEHHUS, PEaKIuu
pasioKeHus, peaKklUH 3aMElICHUs, peakUuu OOMEHa, 3K30- HU
SH/IOTEPMHUYECKUE PEAKIIMHU, TEIUIOBOM A(PQEKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B paCTBOPE

1.2

HUILTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1

NPUMCHATH 5TU TOHATUA IIPU OITMUCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XUMHUUYCCKYIO CUMBOJIMKY IUISA COCTABJICHUS (I)OpMy'J'I

BEIIECTB U YPABHECHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbBIBATH CMBICII 3aKOHOB  COXpPAaHCHHUA MaAcCChl BCUICCTB,
MNOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

ONpeaciiiTb BAJICHTHOCTH ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCINMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUEC pPCaAKIUU (HO qucily U COCTaBy

Y4acCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P (HEKTY)

1.7

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYK) MAacChl

BCIICCTB




1.8

BBIUHCIISATH MACCOBYIO JIOJII0 XMMHYECKOIO 3JIEMEHTa 1o (popmyie

COCIUHCHHUS,

1.9

BBIYUCIIATH MAaCCOBYHO JOJIO BCIICCTBA B PACTBOPC

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI TO3HAHMS — HAOTIOACHHE,
W3MEpEeHUe, MOJEIUPOBAHUE, OKCIEPUMEHT  (pealbHbId U

MBICJICHHBIN )

ITo Teme: «Baxunenmue npeacTaBUTENIM HEOPTaHUYECKUX BEILECTBY

2.1

PACKpPBIBATL CMBICII OCHOBHBIX XHUMHWYCCKUX TTIOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

ONpCACIIATh INMPHUHAAJICIKHOCTL BCIICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

23

KJ'IaCCI/I(bI/IIII/IpOBaTI) HEOPraHn4C€CKHEC BCIICCTBA

24

XapakTepu30BaTh (OMHMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKIasl OMKMCAHUE NPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX

peakuuii

2.5

IIPpOrHO3UpPOBAThb CBOMCTBA BENIECTB B 3aBUCHUMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IIPOTCKAHUA XUMHYCCKUX

npeBpameHHﬁ B Pa3JINYHBIX YCIIOBUAX

2.6

ClIleIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHMHUYECKOM TMOCYIoil U
1abopaTOpHBIM O00OpYZOBaHUEM, a TaK)Ke MpaBWJIaM OOpaleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHIO
na60paT0pHI)1x XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE HKCIIEPHUMEHTHI
[0 PACIO3HABAHHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOUIBIO

UHAUKATOPOB (JIAKMYC, (heHOIPTaICHH, METUIIOPAHXK U APYTHUE)

2.7

IIpOBOAUTDH pvaéTBI 10 YPAaBHCHUTIO XUMHUYECKOH pcaknuun

[To Teme: «Ilepuomnueckuii 3akoH u llepmoamueckas cucrema
xumuueckux snemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC PCaKIum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSATHM: AApO aroMa,

ANIEKTPOHHBIA CJIOM aToMa, aromMHas opOuTanb, paguyc aToma,




XAMUYECKasl CBSI3b, MOJISIPHASI W HEMOJSIPHAs KOBAJICHTHAS CBS3b,
3JIEKTPOOTPULIATENIBHOCTh, WOHHAsA CBA3b, HOH, KAaTHOH, AHUWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(i)I/IL[I/IpOBaTB XUMHUYCCKHUEC JJICMCHTDBI

3.3

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto Gopmy [leproamueckoit
CUCTEMBl XMMHYECKUX JJIEMEHTOB: pa3linyaTh IMOHSATHUS «TJIaBHAsS
noarpynna (Arpynma)» u «mnobounas mnoxarpynma (brpymma)y,

«MaJIple» U «OOJIBIIHEY Nepruoabl

3.4

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBaTh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHUYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU L B

Ilepuonuueckoi cucreme

3.5

COOTHOCUTb  0003HAu€HUs, KOTOpble HMEITCcI B  Talnuue
«lleppognyeckas  cucrema  XumMudeckux  anemenros  [[.W.
MeHieneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHsI aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsj sjapa, O0Ilee 4YHCIIOo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IO?IM)

3.6

OonpeaciIATbL  CTCIICHb  OKHCJICHHA  3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

3.7

OTIPENIEATh BHUJ XMUMHYECKOW CBsI3M (KOBaJE€HTHAs W WOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble peIMeTHBIE Pe3yJbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBoO 1 XUMUYECKask PEAKIIUSY

1.1

PaCKpBIBATE CMBICII OCHOBHBIX XWMHYECKUX TMOHSTUM: pacTBop,
QJICKTPOJUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIUTHUYCCKAA AUCCOLHALINSA,
p€aKkuu MOHHOT'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIe n H606paTI/IMBIC pcCaKkiuu,
OKHCIINTCIBPHOBOCCTAHOBHUTCIIbHBIC pc€aKkuuu, OKHCIINTCIIb,

BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aJUIOTPOIIN,




aM(OTEepHOCTh, XHUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAas,
METaJTUYeCKasi), KPHUCTAJUIMYECKash PEemIéTKa, CIUIABBI, CKOPOCTh

XHUMHYSCKOHN p€aknuun

1.2

WIUTIOCTPUPOBATE B3aAUMOCBA3b OCHOBHbLIX XHUMHUUYCCKUX MMOHATUH H

MNPUMCHATH 3TU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTABJISITh YPaBHEHUS AJICKTPOJUTUUECKON HUCCOIMALUN KUCTIOT,
uiesioueld U coJied, MOJIHbIE M COKpAIIEHHbIE YpaBHEHUS peakiuil

HUOHHOTO OOMEHA

1.4

PACKPBIBATH CYIIHOCTH OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ

IOCPCACTBOM COCTABJICHUSA DJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

1.5

IIpOBOAUTH paC‘{éTH 10 YPAaBHCHUTIO XUMHYECKOM pe€aKuuu

ITo Ttemam: «Hemeramnnsl u UX coeauHEHHUS» U «MeTaaiabl U HUX

COCAUHECHUA»

2.1

XapakTepu3oBaTh  (omMchiBaTh) oOmIME U cleuupuyecKkue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CIOXKHBIX BEILECTB, TOATBEPHKAAs
ONMCAaHUE MPUMEPAMHU MOJEKYJSIPHBIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYIOINX XUMHUYCCKUX peaKI_lI/Iﬁ

2.2

COCTAaBJIATb YPABHCHU peaKHHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHNC

TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

23

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

2.4

CIeAOBaTh IMpaBWUaM IMOJb30BAHUS XHUMHUYECKOW TOCYIOW U
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIleHHUs C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKUHMSMU MO BBIITOJIHEHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO

ra3000pa3HbIX BEHIECTB (aMMHUAKa U YIIIEKUCIIOTO rasa)

2.5

OpoOBOAWUTE pPC€aKOWM, IMMOATBCPKAAIONINC Ka4eCTBEHHLIA COCTaB
pPa3NUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIJIOpPHU-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHMSI, HIOHBI U3YYEHHBIX METAJlIOB,

MIPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpy>Karolas cpeia»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [1JIK




BCIICCTBA, KOPPO3HA METAJIIIOB

3.2

MPUMEHITh OCHOBHBIC ONEpAIldU MBICIUTEIBHON JIEATEIBHOCTH —
aHaJlM3 U CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHHE TPUYUHHO-CICACTBEHHBIX CBS3CH — JUIA M3y4YeHUs
CBOﬁCTB BCIICCTB U XHUMHUYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIC
METOJIbl TO3HAHUS — HAOIIOJCHHE, W3MEPEHHE, MOJCIMPOBAHHE,

SKCIEPUMEHT (PEaIbHBIN U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

HepBOHa‘IaJ'IBHBIe XUMHWYCCKHUC ITOHATHUA

1.1

[Ipenmer xumun. Ponp Xxumuu B KU3HU YellOBEKa. XUMUSL B CHCTEME HayK.
Tena u BemrectBa. @U3MUECKHE CBOWCTBA BEIIECTB. ATpPErarHOE COCTOSIHUE

BEILIECTB

1.2

ITonsTre 0 MeTOAax MO3HAHUS B XUMHUU. UHCTBIE BEIIECTBA M CMECH. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumudeckue djeMeHTbl. CHMBOJBI XHUMHYECKHX

3JICMCHTOB. HpOCTBIe H CJIOXXHBIC BEICCTBA. ATOMHO—MOJ’IeKy.]'ISIpHOC YUCHUC

1.4

XumMuueckas (bOpMy.]'Ia. BanieHTHOCTE aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BC€IICCTB. OtHocHUTENbHAS aTOMHas macca.
OTHOCHUTENbHAS MOJICKYJISIpHass Macca. MaccoBass 701 XUMHUYECKOTO

9JICMCHTA B COCIMHCHHNH

1.5

KomnuectBo BemectBa. Mosib. MounsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuétel mo dopmymnam

XUMHNYECKUX COG]II/IHGHI/II\/'I

1.6

®u3nyecKue U XUMHYECKHUE SIBJICHUSA. XUMUUYECKash pEeakus U €€ MPU3HAKH.
3aKOH  COXpaHEHMs  MacChl  BEIIECTB.  XHMMHUYECKHE  ypPaBHEHUS.
Knaccupukanus  XxuMHYecKUX  peakuud  (COCNMHEHHUS,  Pa3JIoKEHUs,

3aMeleHus, o0OMeHa)

1.7

XUMUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XHMMYECKOW IIOCYIOM, C
MpaBuUiiaMy pabOTHI B TaOOpaTOpUH U MpuéMamu oOpareHus ¢ 1abopaTopHbIM
o0opysoBaHHEM, H3Y4YeHHE M OmNucaHue (U3MUECKUX CBOMCTB 00pa3loB
HEOPraHUYECKNX BEIIECTB, HaOmoAceHUEe (u3ndeckux (TUTaBICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE CaXxapa B CTYIKE, KUTICHHE U KOHJCHCAIIHSI BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEYH, TMPOKAJMBAHWE MEIHOW  TPOBOJIOKH,
B3aUMOJICHCTBHME Meja C KHCIIOTOH) SIBJICHUH, HAOJIOJCHHE M OIMCAHHE
MPU3HAKOB TPOTEKAHWS XUMUYECKUX peakiui (pasoXeHue caxapa,

B3aHMOJICHCTBHE CCpHOﬁ KHCJIOTBI C XJIOpHIOM 6ap1/1;1, Pa3JI0KCHUC




ruapokcuaa meau(Il) mpu HarpeBanuu, B3aMMOJICHCTBHE Kee3a C paCTBOPOM
comu meau(1l), u3yuenne crrocoOoB pa3aeneHus: cMecei (C TOMOIIBIO MarHuTa,
¢bunbTpOBaHMNE, BhIMApUBAHUE, NUCTUILIALKSA, XpoMaTorpadus), MpoBeacHUE
OYMCTKH TIOBAPEHHON CONM, HAOMIOJCHHE | ONHCAaHUE pPe3yJIbTaTOB
MIPOBEJICHUS OTIbITA, WJUTFOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MacChl, CO3/1aHHe

MOJIENEN MOJIEKYJI (ILIapOCTEPKHEBBIX)

Baxwuelime npeacTaBUTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3agyx — cmech razoB. CoctaB Bo3zayxa. Kucimopoa — 37aeMEHT UM mpocToe
BemecTBo. Haxoxaenue kuciopoaa B npupoje, Gu3ndeckue U XUMUUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuael. [Ipumenenune kuciaopona. CrocoObl
MOJIy4EeHHUs KHCIOpoAa B Jabopatopuu U MpOMBIIIIeHHOCTH. KpyroBopot

Kucsopoza B npupoje. O30H — autoTponHas MoAnUKaIKs KUCIOpoaa

2.2

TernoBoil 3¢ ¢dexkT XUMHUECKOW peakuuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- ¥ 3HJOTEPMHUYECKHE peakuuu. TOIMBO: yroyib U MeTaH. 3arpsA3HEHHe

BO3/lyXa, yCUJICHHE TAPHUKOBOTO 3 (eKTa, pa3pylieHHE 030HOBOTO CII0s
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Bonopoa — anement u npocroe BemectBo. HaxosxkieHue Bogoposa B MpUpo/Ie,
bu3MYecKUe M XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IOYYCHHS.

Kucnote! 1 conn

24

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue CcBOWCTBa BOAbBL. Boxa kak pactBopuTenb. PacTBOpBI.
HacsllienHsie 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTE BELIECTB B BOJIE.
MaccoBass 10151 BeEIIECTBA B pPAacTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponb pacTBOpoB B MpUPOJE U B KU3HU yenoBeka. Kpyrosopor
BOJBI B TMpHUPOJIE. 3arpsisHEHHE MNPUPOAHBIX BoJ. OXpaHa W OYHUCTKA

IPpUPOAHBIX BOJ

2.6

Knaccuukanus Heopranmdeckux coeanHeHuil. Okcuzbl. Knaccugukarus
OKCHJIOB: cojieo0pasyromye (OCHOBHbIE, KHCIOTHbIE, aM(OTepHbIe) U
HecoseoOpasyromue. Homenkiatypa okcuzoB. @u3nyeckue U XMMUYECKHE

CBOMCTBa OKCHJIOB. [Toiryuenue okcuaoB

2.7

OcHoBanus. Krnaccuduxanuss OCHOBaHMN: MIENOYM UM HEPACTBOPHMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHuM. PU3NYECKNE U XUMUYECKUE CBOMCTBA

ocHoBaHMi. [TonydeHre ocCHOBaHUI

2.8

Kucnotsl. Knaccudukauus kucnor. Homenknarypa kucior. Ousnueckue u

XUMHYECKHE cBoiicTBa KucaoT. Pan aktuBHoctn MetaiuioB H.H. bekerosa.




[Tomy4yeHnue KuciaoT

2.9

Conu. Homenkinarypa coisieil. dusnueckne U XMMHUYECKHUE CBOMCTBA COJICH.

ITonyuenue conent

2.10

I'enetnueckas CBA3b MCXKY KJIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/'I

2.11

XUMHYECKUN SKCIIEPUMEHT: KauyeCTBEHHOE OMNpEIEICHUE COJCPIKAHUS
KHCIIOpOJia B BO3JyXe, MOJy4eHHEe, cOOMpaHue, paclo3HaBaHWe U U3yUeHHE
CBOMCTB KHCJIOPO/JIa, HAOII0ACHUE B3aMMOICHCTBHS BEIIECTB C KUCIOPOIOM U
YCIIOBUSI BO3HUKHOBEHHMSI U TIPEKpaIlleHus TopeHus (1oxkapa), O3HaKOMIICHHUE C
oOpa3iaMu OKCHJIOB WM OINKMCAHWE WX CBOWCTB, MOJIyYCHHE, COOHMpaHue,
pacro3HaBaHHe U W3Y4YEHHE CBOMCTB BoaOpoAa (TOpeHue), B3auMOACHCTBHE
BOJIOpOA c OKCHJIOM meau (1) (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOOIeHHE O0pPAa3IOB BELIECTB KOIUYECTBOM | MOIIb,
HCCIEAOBAaHUE OCOOCHHOCTEM  pAcTBOPEHHS BEIIECTB C  Pa3IMYHOMN
PacTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C ONpPEAEIEHHON MaccOBOM
JIOJIE  pacTBOPEHHOTO BEILECTBA, B3aUMOAECHCTBUE BOJbI C METAJLIAMH
(HaTpueM W KajblieM) (BO3MOXKHO MCIIOJIb30BaHUE BHUIACOMATEPUATIOB),
OTpeJieJICHUE PACTBOPOB KHCIOT M IIEIOYEH C TMOMOIIbIO HHIUKATOPOB,
UCCleIoOBaHNe OOpa3I[0OB HEOPTaHUYECKUX BEIIECTB PA3NUYHBIX KIACCOB,
HaOJIIOJICHUE WM3MCHECHHS OKPAaCKH WHIMKATOPOB B PAcTBOpPax KHCIOT H
uienoyei, nzydenue B3aumoneiicteus okcuna meau(ll) ¢ pactBopom cepHoii
KHUCJIOTHI, KHCJIOT C MeETaUlaMH, peaKIui HeUTpaiu3aluu, MOJydeHHE
HEpPacCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO MeETajla JPYyTUM U3
pacTBOpa COJM, PEIIEHUE SIKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxueiimme

KJIACChl HCOPIraHNYCCKUX COCTUHEHMI

[lepuoanueckuii 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. Ctpoenne aToMoB. XUMHUYECKask CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC pPECAKIIUN

3.1

[lepBpie MOMBITKM KIaCCU(PHUKAIUU XUMHUYECKUX diieMeHTOB. lloHaTue o
TPYIIax CXOAHBIX JIEMEHTOB (IETOYHBIE M IEJIOYHO3EMENbHBIE METAILIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amM(pOTepHBIC

OKCHABI U TUAPOKCHIBI

3.2

[Iepnonnueckuit 3akoH. [lepmonnueckas cucTeMa XUMHUYECKHX JIJIEMEHTOB
.. MengeneeBa. Koporkonepuonnas © JUIMHHONEPUOAHAS  (OPMBI
[Tepuonuueckoit cucrembl xumuueckux saeMeHtoB J[.M. Menneneesa.

HCpI/IO,I[BI W TPYIIIBI. DU3NUECKUN CMBICI MOpAAKOBOI0O HOMEpAa, HOMCPOB




nepuoja v rpymnibl AJIeMeHTa

3.3

Ctpoenne atomoB. CocTaB aTOMHBIX saep. M3otomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX O000JOYeK aTOMOB TMeEpBbIX 20 XHMHUYECKHUX DJICMCHTOB
[Tepuonuueckoit cuctemnl .. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA T10 €ro INoJ0KeHuIo B [lepuonnueckoii cucreme 1.11. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHMSI pajnyca aTOMOB XHMMHYECKHUX HJIEMEHTOB,
METAJIMYECKMX M HEMETaJUIMYECKUX CBOMCTB MO TPYMIaM U TEPUOJaM.
3nauenue [lepuonuueckoro 3akona u [lepuoaudyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB JUIsl Pa3BUTUS HaykKu W npakTuku. .M. MenaeneeB — yu€Hblid U

rpak1aHuH

3.5

Xumuueckasi CBsizb. KoBaneHTHass (mojsipHass W HEMOJSpHasi) CBS3b.

SHGKTpOOTpI/IHaTCHLHOCTB XMMHYECKHUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

Crenens okuciaeHUsS. OKMCINTEIHFHOBOCCTAHOBUTEIBLHEIC pCaKIuu. HpOHCCCLI

OKHCJICHUS U BOCCTaHOBJICHUS. OKHCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH OKCHEPUMEHT: H3y4eHHE OOpas3loB BEHIECTB METALNIOB U
HEMETAJIJIOB, B3aUMOJICHCTBUE TMIPOKCHJA LIMHKA C PacTBOpaMH KHUCIOT U
LIEJI0YEH, IPOBEIECHUE OIBITOB, WILTIOCTPUPYIOLIMX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBbHBIX peaKHI/Iﬁ (ropeHHe, p€aKuuun pa3ja0KCHUA, COG,I[I/IHCHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii JJIEeMEHT COAEePKAHUSA

BemectBo 1 xumuueckast peakuus. [loBropenue

1.1

[lepuonnueckuii 3akoH. [lepuoanueckas cucTeMa XUMHUYECKUX BJIEMEHTOB
J.1. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPHOMOB, Kalvs, KAJIbLUI U HX
COEIMHEHUIN B COOTBETCTBHUU C IOJIOKEHHUEM 3JIEMEHTOB B llepmommueckoit

CUCTCMC U CTPOCHUCM NX ATOMOB

1.2

CtpoeHue BelIeCTBA: BHUIbI XUMHUYECKON CBSI3U. THIBI KPUCTAINTMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON
peméTku W BUJA XUMHUUYECKOW cCBsi3W. Kiaccudukanus u HOMEHKIATypa
HEOPTaHMYECKUX BEHIECTB (MEXIyHApOIHAs W TPUBHANbHAS). XUMHYECKHE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJacCcaM HEOPraHUYECKUX

COGI[HHCHHﬁ, TCHCTUYCCKAA CBsA3b HCOPraHNYCCKUX BCIICCTB




1.3

Knaccudukanus XuMHYECKHX PEaKIUi M0 Pa3IHYHBIM MPU3HAKaM (T10 YHCITY
U COCTaBy yYacTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3 (eKTy, 1Mo
W3MEHEHHIO CTETICHEH OKHCIICHHS XUMHUYECKUX DIIEMEHTOB, TI0 OOPATHMOCTH,
M0 YYacTHIO Karajau3aropa). OK30- M JSHAOTEPMUYECKUE PEaKIUH,

TEPMOXUMHNYECCKNEC YPAaBHCHUS. Ilonsrue o CKOpOCTH XHMHYECKOM pC€aKuu

1.4

ITonsarue 00 O6paTI/IMBIX u HCO6paTI/IMBIX XUMHUYCCKHUX PCAKIUAX. IlousTue o
TOMOI'CHHBIX UM TI'CTCPOrCHHBIX PCAKIHAX. IlonssTHe O XHMHYECKOM
PaBHOBCCHH. (DaKTOpBI, BJIMAOOIUC HA CKOPOCTH XHUMHYECKOH peaknun "

IMOJIOKCHHUEC XUMHUYCCKOI'0O PABHOBCCHUA

1.5

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKIMH,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakiuu. CocTaBieHUE YpaBHEHHI
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIHMI C MCIOJIb30BaHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopus 3IEKTPOIUTUYECKON TUCCOLUALUU. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Karnonsl, annoHbl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IU4YHbIMU BUIaMU
XUMH4YecKo# cBs3u. CreneHp qucconuanuu. CuiabHbIe U cIadble AIEKTPOIUTHI.
Peakuun noHHOTO OOMEHa. Y CIIOBHS MPOTEKAHUS PeaKIMii MOHHOTO OOMEHa,
MOJIHBIE M COKpALIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMH U CoOJied B CBETE IIPEJICTaBICHUM 00 3IIEKTPOIUTHYECKON

Auccouuanuu. KadgecTBeHHEBIE pE€aKiu Ha HOHBLI. ITonstue o TuaApOJIn3C coJiei

1.7

XUMHUECKUI SKCHEPUMEHT: O3HAKOMIJIEHHE C MOJIENSMU KPUCTAUTMYECKHX
pemETOK HEOPraHWYECKUX BEIIECTB — METAIOB W HeMeTauioB (rpaduta u
ayiMasza), CJIO0XKHBIX BEHIECTB (XJIOpHUIa HATPHs); UCCIEAOBAaHHE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (HAKTOPOB;
UCCIIEIOBAaHHE  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEILECTB,  Ipolecca
JUCCOIMALUN  KUCIIOT, INeNoYel M comell (BO3SMOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJEHUE OIBITOB, WUIIOCTPUPYIOIUX MPU3HAKU
MIPOTEKAHUs peakluii HOHHOTo 0OMeHa (00pa3oBaHuE 0CaIKa, BbIACIEHHUE T'a3a,
o0pa3oBaHe BObI); OMNBITOB, WIIIOCTPUPYIOIINX MPUMEPBl OKHCIUTEIBHO-
BOCCTAaHOBUTEJBbHBIX peaKlii (rOpeHne, peakliuy pa3iokKeHHs, COSIUHEHHUS);
pacro3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KaueCTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aa4

Hemeramis! 1 ux COCIUHCHU A

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,

XapaKTCPHBIC CTCTICHU OKHCJICHHA. CTpOCHI/IC )51 (I)I/I3I/I‘-ICCKI/IC CBOMCTBaA




MPOCTHIX BEIIECTB — raJIOr€HOB. XMUMHUYECKHUE CBOICTBa Ha MpUMEpE XJopa
(B3auMozielicTBUE ¢ METalllaMi, HEMETAJUIaMHU, LIEI0YaMH). XJI0POBOJOPOLI.
ConsiHast KMCJOTa, XHMHYECKHE CBOWCTBA, IIOJIy4€HUE, [PUMEHEHHUE.
[elictBue xJjiopa W XJOPOBOJOPOJA HAa OpPraHM3M 4YenoBeka. BaxHeiiue

XJIOPHUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OO6mas xapaktepuctuka 37aeMeHTOB VIA-rpynmbel. OcCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKkTepHbIe cTeneHu okuciaeHus. CTpoeHue u (GU3nIecKue CBONCTBa
MPOCTBIX BEIIECTB — KHUCJIOpPOAa U Cepbl. AJUIOTPOIHBIE MoAUDUKAIMH
KHCIIOpO/ia U cepbl. XUMHUECKHUE CBOMCTBA cepbl. CepoBOIOPOA, CTPOCHHE,
¢dbusznueckue W XxuMHueckue cBoicTBa. OKCHIBI cepbl KaK IPEICTaBUTENN
KHCIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKUe W XUMHUECKHUE CBOWCTBA
(obmmme Kak mpeacTaBUTeNs Kiacca KUCIOT U cnerududeckue). XUMHUECKUe
peakiu, Jexalye B OCHOBE IMPOMBIIIICHHOTO CIIOCO0a MOIy4YeHHUs! CepHOU
kucinotel. [Ipumenenne. Colnd CepHOM KUCIOTHI, KAYECTBEHHAS pPEaKIUs Ha
cynbhar-noH. HaxoxxaeHue cepbl v €€ COeAMHEHUN B MPUpPOJe. XUMUYECKOe
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl COSAMHEHUSMH CEepbl (KUCIOTHBIE JOXKIH,

3arpsA3HCHUEC BO3AyXa U BO,Z[OéMOB), CIIOCOOBI €r0 IpeaoTBpalliCHUA
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OOmass xapakTepucTuka 37aeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEHW OKHUCIEHUA. A30T, paclpoCTpaHEHHE B
npupoje, pU3nuecKue U XuMuyeckue ceoiictsa. Kpyropopot a3ota B mpupoze.
AMMI/IaK, €ro q)HSI/I‘ICCKI/Ie n XHUMHYECKHEC CBOI\/’ICTBa, IOJIyu€HUC U
npuMeHeHre. Coiau aMMOHUS, UX (PU3MUYECKHEe U XHUMHYECKHE CBOMCTBA,
npumeHenue. KauectBeHHas peakiusi Ha HOHbl aMMOHUS. A30THas KUCIIOTa, €€
nojiyyeHue, GU3nuecKue U XMMU4ecKkre CBOMCTBa (00II1e Kak IpeacTaBuTeNs
Kjlacca KHUCIOT M crnenuduueckue). Mcnonb3oBaHue HUTPATOB U cOJed
aMMOHHS B KauecTBe MUHEPAIbHBIX yJI0OpeHUH. XUMHUECKOE 3arps3HEeHue
OKpY Karollel cpelpl COETMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IH, 3arps3HEHNE

BO3/IyXa, MOYBBI U BOJOEMOB)
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docdop, amnorponHbie MogudpuKamu Gocdopa, GU3NUECKUe U XUMHUUECKUE
ceorictBa. Oxcun ¢dochopa(V) u docdhopHas kuciaora, (uU3MIECKHE U
XMMHYECKHE CBOMCTBa, mosydyeHue. Mcmonb3oBanue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapaktepuctuka 31eMeHTOB [VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHA. YTIEpOA, aUIOTPOIHbIE

Moau(UKAIMK, pacHpOCTpaHEHUE B Ipupone, (U3NUECKHe U XHUMHUYECKHE




cBoiicTtBa. Ancopoums. KpyroBopor yriepoaa B npupojae. OKCuibl yriaepo/a,
X (U3MYeCKHe M XMMUYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYECKUE MPOOIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepona(IV); rumore3a ri1006ambHOrO TOTEIUICHUS KJIMMATa; MMAPHUKOBBIN
¢ dexr. YronpHas KUCIOTa U €€ conM, UX (PU3NYECKHEe U XUMHYECKUE
CBOWCTBa, MOJIy4eHUE U NMpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U

CEIIbCKOM XO3SICTBE

2.6

[lepBoHauaIbHBIE TOHATHS 00 OPraHUYECKHX BEUIECTBAX KaK O COCIMHEHHSIX
yriepona (MeTaH, 3TaH, STWIEH, aleTHJICH, 3TAaHOJ], TIIMIEPHH, YKCYCHas
kuciora). Ux coctaB m xumudeckoe cTpoeHue. Ilonstue o OMOIOrHYECKH
BO)XHBIX BEIECTBAX: JKUpaX, OeiKax, YrJIeBOAaX — M HMX POIM B KHU3HU
gyenoBeka. MaTepualbHOE €IMHCTBO OPTaHWYECKUX ¢ HEOPTraHMYECKHX

COE€IUHEHUN

2.7

Kpemuuii, ero Qu3nueckue H XUMHYECKHE CBOMCTBA, TMOJYYCHHE U
npumerenne. CoemuHeHUs KpeMHUs B npupojae. OOmue mpencraBicHust 00
okcuzae kpemuus(IV) u kpemuueBoit kucinote. CUIMKAThI, UX UCIIOJIIb30BaHUE
B OBITYy, MEIWIIMHE, NPOMBINUICHHOCTH. BaXHEWIINE CTPOUTEIbHBIC
MaTepHalibl: KepaMmHKa, CTEKJIO, [EMEHT, OETOH, jxene300eToH. [IpoGiiemsbl
0€301aCHOTO KCIIOJIb30BaHHS CTPOMTEIBHBIX MATEPHAJIOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XUMHUYECKUH SKCHEPUMEHT: U3yueHHe 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAUYECTBEHHBIX PEAKIMM Ha XJIOPHJI-
HMOHbI U HaONIO/IeHHe MPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaXKarollue
(u3nyecKkre U XMMHYECKHE CBOMCTBA rajlOr€HOB U UX COeIMHEHUHN (BO3MOXKHO
HCIIOJIb30BaHNE BUJEOMATEPHATIOB); O3HAKOMJIEHHE C 00pa3laMH XJIOPHI0B
(raJloreHN1I0B); O3HAKOMJIEHHWE C oOpasuamu cepbl M €€ COECJUHEHUSIMHU
(BO3MOKHO HCTOJB30BAaHUE BUJEOMATEPHUATIOB); HAOJIOJEHHWE TMpoIecca
o0yrIMBaHUs caxapa MoJi IeliCTBUEeM KOHLEHTPUPOBAHHOMN CEPHOM KHCIIOTHI;
M3y4eHHE XUMUYECKHX CBOMCTB pa30aBIeHHON CEpHON KHUCIIOTHI, IPOBEICHNE
KayecTBEHHOW peakIuu Ha CcyiabpaT-uoH M HaONIoJeHHe Npu3HaKa eé
MPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3MUECKUMHU CBOMCTBAMU a30Ta, hocdopa u ux
COoeMHEHUI (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEpHANIOB), OOpa3llaMu
a30THBIX U (HOChHOPHBIX YI0OpEHUH; TTOTyUeHHE, COOMpaHe, pacliO3HaBaHUE

U U3YYCHUC CBOICTB aMMHaKa, MPOBCACHNUEC KAaYCCTBCHHBIX peaKLII/Iﬁ Ha HMOH




aMMOHMS M ¢ochaT-uOH U U3yYEHHE [PU3HAKOB MX IPOTEKAHU,
B3aUMO/JICHICTBIE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEAbIO (BO3ZMOXKHO
HCIOJIb30BAHUE BHJICOMATEPUAIIOB); U3yY€HHE MOJeNell KpUCTAUIMYECKHX
pemérok anmasza, rpadura, ¢ymiepeHa; O3HAKOMJIEHHE C IIPOIECCOM
azicopOLMK paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTHBOra3a; MoJaydeHHe, coOupaHue, paclio3HaBaHUE M U3yUCHHE CBOMCTB
YIJIEKUCIIOrO Ta3a; MpOBEJCHHE KaueCTBEHHBIX peaklUuil Ha KapOoHaT- U
CWJIMKAaT-HOHBl M W3Y4YCHHE INPU3HAKOB HX IPOTEKAHUS; O3HAKOMIICHHUE C
MPOAYKIMEN CHIIMKATHOW MPOMBIIIICHHOCTH; PEIICHUE dKCIEPUMEHTAIBHBIX

3aaa4 I10 TEME «Baxkneinme HeMeTaJJIbl U UX COCIUHCHUA

Mertamisl 1 uxX COCIUHCHUA

3.1

OO6miast XapakKTepUCTUKA XUMUYECKUX AJIIEMEHTOB — METAJIOB Ha OCHOBAaHUU
nx mnonoxeHuss B llepmomuueckoin cucTteMe XUMHYECKUX 3yemMeHToB JI.U.
MenneneeBa u ctpoeHus aromoB. CTpoeHrue MeTaioB. Metayuinueckasi CBA3b
U METaJUIMYEeCKass KPUCTAUIMYECKass PpemI€TKa. IDJIEKTPOXUMHYECKUM s

HaIpsKEHUH METaJUIOB

3.2

dusnuecKue 1 XMMUIECKHEe CBOMCTBA MeTaJUIOB. O0IIMe CrocoOb! MOIyYeHUs
MeTasuioB. [ToHATHE 0 KOPPO3UHM METAIUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
koppo3uu. CrutaBsl (CTajb, UyryH, JIOPAIIOMUHUNA, OpOH3a) U UX IPUMEHEHHE

B 6BITy U IIPOMBIINIJICHHOCTH
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[lenouynsle MeTaIBl: MOJIOKEHHE B Ileprognueckoil cUCTEME XMMHYECKHX
anemenToB .M. MenaeneeBa; CTpoeHHE UX aTOMOB; HAX0XKJACHUE B IIPUPOJIE.
dusnueckue U XMMUYEeCKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUabl
U THUAPOKCHUABI HATPHUA W KaJlWs. HpI/IMeHeHI/Ie OICJIOYHBIX MCTAJIZIOB U HX

COeINHEHUN

34

Illenoyno3eMenbHBIE METAIbl MarHMi W KalbIUHd: IIOJOXKCHHE B
[lepnonnueckoir cucreme xuMuueckux dieMeHtoB J[.MI. Menpeneesa;
CTPOEHUE UX aTOMOB; HAaXOXKJIECHHE B mpupoje. PU3NYECKUE U XUMHUYECKHUE
CBOMCTBa MarHusi W Kajublivs. BakHeillne coeluHEHHs] Kaiblus (OKCHUI,

TUAPOKCHI, CONH). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS

3.5

AnromuHui: nonoxkenue B [lepuonndeckoil cucreMe XMMHUYECKHUX JIEMEHTOB
JI.1. MenneneeBa; cTpoeHHE aTOMa; HaxoKJeHUE B mpupone. dusznueckue u
XUMHYECKHE CBOIcTBa amoMuHMA. AMQOTEpHBIE CBOWCTBa OKCHAA H

TUAPOKCH]IA AITFOMUHUS

3.6

Keneszo: nonoxenue B [leprnoanueckoi cucteMe XuMuyeckux anementon 1. 1.




MenzeneeBa; CTpOEHHE aTOMa; HaxoXJAeHHWe B mpupone. dusmdeckwe u
XUMUYECKHUE CBOWCTBaA skene3za. Okcuipl, ruapokcunbl U conu xenesa(ll) u

xene3a(lll), ux cocTas, CBOMCTBA M TTOJTyYCHUE

3.7

XHUMHYECKUH SKCTIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3liaMH METAJJIOB M CILIABOB,
X (U3NYCCKUMHU CBOWCTBAMHU; M3YUYCHHE PE3yIbTaTOB KOPPO3UU METAIIOB
(BO3MOXHO HCIOJIb30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aUMOJCHCTBUS OKCHJa KaJbliMsl M HATpUs C BOJOM (BO3MOKHO
HCIIOIb30BaHUE BHICOMATEPHAIIOB); MCCICIOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpoiiecca TOpPEHUs Kejle3a B KHUCIOpoJAe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMK HAa MOHBI
(Maraus, Kanblus, amoMuHMs, nuHka, skenesa(ll) m xenesa(Ill), meau(1l);
HaO0JII0JICHUE U ONMCAHKE MPOIIECCOB OKPAITMBAHKS TUIAMEHH HOHAMH HATPHS,
Kaiss W Kaublus (BO3MOXXHO — MCIOJB30BAHHME  BUICOMATEPUATIOB);
uccieoBaHiue aM(pOTEPHBIX CBOMCTB THAPOKCUIA ATFOMHHHS U THAPOKCUAA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 Mo TeMe «BaxHelie MeTaaibl

1 UX COCIUHCHUA»

Xumus 1 OKpYyJKarouas cpeaa

4.1

HoBrie MaTCpHrajibl U TCXHOJIOTUM. BemectBa u MaTCpHajibl B MMOBCEIHEBHOM
JKM3HHU YeJIOBeKa. XUMUS U 300pPOBLEC. be3omacHoe UCIIOIB30BaHUE BEIIECTB U
XUMHNYCCKHUX peaKuHﬁ B 6BITy. HepBaﬂ nmoMompb Ipu XUMHYCCKHUX OXKOrax H

OTpPABJIEHUSAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TIPaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHUe
okpyxarorieii cpenst [1IK. Ponb Xxumun B perieHH# SKOJIOTHYECKUX MTPOOIIEM.
[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (yroyib, MPUPOAHBIA ra3, He(Th),

MPOAYKTHI UX nepepa60TI<H, HX POJIb B 6BITy 1 MPOMBIIIJICHHOCTH

4.3

XHUMHUYECKUU OKCIICPUMCHT: U3YYCHHC 06pa3u0B MaTcpHuaJioB (CTeKJ'IO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




IMPOBEPAEMBIE HA OI'D 1O XUMHWHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/ibLHOI
NporpaMMbl OCHOBHOI0 0011ero odopasopanusi Ha ocHose PI'OC

1

Hpel[CTaBJ'IeHI/IeI

1.1

O T03HABaGMOCTH SBJICHHI Ipupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYUMOCTH OCHOB XMMHYECKOM HAaYKH KaK o0ractu COBPCMCHHOTI'O
CCTCCTBO3HAaHUA, KOMIIOHCHTA 06H_IGI7I KYJbTYpbl U HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCJIOBHAX COBPEMCHHOI'O O6HICCTB8,;

IIOHUMAHHUEC MECTa XUMHUH CPEAN APYTHUX €CTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX ITO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCETOAAaX HMCCICAOBAHUA BCHICCTB W H3YUYCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHHUEC HUCIHOJB30BATH MOJCINU  IJId

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o0 cdepax mpodecCHOHATBHON NEATETLHOCTH, CBSI3aHHBIX C XHMMHUCH
U COBPEMCHHBIMU TCXHOJIOTUSAMH, OCHOBAHHBIMHU Ha NOCTHIXCHUAX
XUMUYECKON HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCSI paccMaTpUBaTh
XUMHIO Kak cdepy cBoed Oynymed mnpodeccruoHaNIbHON
NEATCIBHOCTH W CJCNIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npouIpHOrO MpeaMeTa MpH TEepexoJe Ha YPOBEHb CPEIHETro

oO1mero oopasoBaHus

Bnaagenue cucteMoil XMMHYECKMX 3HAHHUM H YMCHUC TMPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

2.1

BaXHEHITNE XUMHUUYECKHE MOHATHSI: XHUMHYSCKUH JJIECMEHT, aTroM,
MOJIEKYJIA, BELIECTBO, IIPOCTOE U CI0XHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOJHAs CMECh, OTHOCHTEIbHBIE AaTOMHAasi U MOJIEKYJIsIpHas
MAacchbl, KOJUYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca, MOJIIPHBIN
00BEM, OKCHJ, KUCIIOTAa, OCHOBAaHUE, COJb (CPEAHsIsl), XMMHUUYECKast
pCakuusd, pC€akKuuu COCAWMHCHHUA, PCAKIHWU Pa3IoOKCHHA, PCaKIHUU
3aMeIleHUs], PeaKu OOMeHa, TETUIOBOM A(PQeKT peakiyu, K30- U

OHAOTCPMHYCCKUE PCAKINHU, PACTBOP, MACCOBasd OOJISI XHUMHUYCCKOT'O




JIeMEHTa B  COEIMHEHHMM, MaccoBas JOJii W  IPOIEHTHas
KOHIICHTPALIMI BEILIECTBA B paCTBOPE, AP0 aTOMA, JIEKTPOHHBIN CII0M1
aTomMa, aroMHas OpOHTajb, paJlyCc aroMa, BaJEHTHOCThb, CTEHCHb
OKHCJICHHSI, XUMHUECKas CBA3b, SJIEKTPOOTPULIATEIbHOCTD, TOJISIpHAs
U HETOJISIpHAs KOBAJICHTHAasl CBs3b, MOHHAS CBs3b, METAJUITMYECKAs
CBSI3b, KpUCTAUINYECKAs pEIIETKA (ATOMHasl, MOHHAsI, METAJIIMUECKas,
MOJIEKYJISipHasi), UOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEIIEKTPOJIHT,
ANEKTPOIUTUYECKAs JAUCCOLMAIMS, pPEaKUUd HOHHOIO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJICHHE U BOCCTAHOBJICHHE, JJEKTPOIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTHMBbIC PEAKIUH,
CKOpPOCTh XHMMUYECKOW peakiuu, kartamuzatop, [IJIK, kopposus

MCTaJIJIOB, CITJIaBbI

2.2

OCHOBOITOJIAratOlM€ 3aKOHbl XHMHH: 3aKOH COXPAHEHHS MAaccChl,
nepuoguueckuii 3axkoH J[.MI. MenzaeneeBa, 3aKOH NOCTOSHCTBA

COCTaBa, 3aKOH ABOTapO
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TCOPpUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHUs-, TCOpHA

SHCKTpOHHTHqCCKOfI JUucconranmn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE TIPABWJIBHO HCIIOJIB30BaTh W3YYCHHBIC BCIISCTBA W
MaTtepuainbl (B TOM YHUCJI€ MUHEpajdbHbIe YIOOpEHHS, METaIIbl U
CIUTaBBl, TMPOAYKTHI IMEPEpadOTKH  MPUPOIHBIX  HCTOYHHKOB
yTIEBOIOPOAOB (YIS, MPUPOAHOTO rasza, HepTH) B OBITY, CETLCKOM
XO3SCTBE, HA MPOM3BOJCTBE W TOHWUMAHHE 3HAYCHUS IKUPOB,
OenKoB,  YIJIEBOAOB JJi  OpraHM3Ma  4YelOoBeKa, yMEHHE
MPOTHO3MPOBATh BIUSHUE BEIICCTB M XHUMHUYECKHUX TPOIECCOB HA

OpPTraHM3M Y€JIOBEKa U OKPYKAIOUIYIO IPUPOAHYIO CpELy

3.2

YMCHHUEC UHTCIPUPOBATH XUMUUCCKHUE 3HAHUS CO 3HAHUAMU APYTUX

y4eOHBIX MPEIMETOB
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HaJM4yue OmbITa paboThl C Pa3IMUYHBIMU UCTOYHUKAMH MH(POPMAIIUN
0 XMMUU (Hay4yHas M HAY4YHO-TIOMYJISipHAas JUTeparypa, CIOBapH,

CIPAaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCEHUEC 00BEKTUBHO OLICHUBATH I/IH(bepMaI_[I/IIO O B€HIECCTBAX, HUX
NIpeBpalICHUAX u IMPAKTHICCKOM NPpUMCHCHUN W  YMCHUC

HCIOJb30BaTh €€ s peicHuA y‘—Ie6HO-H03HaBaTeHBHBIX 3aaa4




Brnagenue oCHOBaMM IOHATHMHOIO ammapara U CHMBOJIHUYECKOTO
S3bIKa XUMHH JIJIsI COCTaBIICHUS ()OPMYJT HEOPTaHMUECKUX BEIECTB,
YPaBHEHHH XMMHMYECKHX PpEaKkLMH; OCHOBAMU XHMMHUYECKOH

HomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHue o0bsICHATH CBA3b MOJI0XKEHUS d1eMeHTa B Ilepuoanueckoit
CHUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHMS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsa sjupa, oOIuee 4YHCIIOo
JIEKTPOHOB), PACHPENEIICHUEM 3JIEKTPOHOB IO SHEPreTUYECKUM

YPOBHAM aTOMOB IICPBLIX TpéX Nepruoao0B, Kajivud U KaJIbLUA

[IpencraBnenue O  MEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX 3JIEMEHTOB (pagnyc aToMa, SJIeKTPOOTPUIATEILHOCTD),
IPOCTBIX M CJIOKHBIX BCHICCTB OT IIOJOXCHUA DJJICMCHTOB B
[lepuoguueckoit cucteme (B MajiblX TMEPUOAAX M TJIaBHBIX

MOArpyINIax) 1 3J€KTPOHHOIO CTPOECHUS aTOMa

YMmenune kiaccupuImpoBarh:

7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2

HCOPraHN4YCCKUC BCUICCTBA

7.3

XUMHNYCCKUEC pCaKINn

YMeHue onpeneinirs:

8.1

BAJICHTHOCTDb U CTCIICHb OKUCJICHUA XUMHWYCCKUX IJICMCHTOB, 3aps/g

HOHa

8.2

BUJ XHUMHUECKOM CBSI3U U THII KpHCT&J’IJ’IH‘-ICCKOﬁ CTPYKTYpPBI B

COCIUHCHUAX

8.3

XapaKkTep CPe/Ibl B BOJHBIX paCTBOPaX BEIIECTB (KUCIOT, OCHOBAHHMI)

8.4

OKHCIIHNTECIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepu3oBaTh (pU3NUECKUE U XUMUYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOpPOA, TpaduT, aimas,
KpeMHUH, a3or, (ocdop, cepa, Xiop, HATpuid, Kamuil, MarHui,

KaJIBIMH, ATFOMUHUH, JKeJe30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PacTBOPOB (BOJa,
aMMHaK, XJIOpPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIBI MU THJIPOKCHIBI
metaiioB [-IIA rpynn, amromunus, meau (1), nunka, xenesa (I u

II0), oxcuast yruepona (I u IV), kpemuus (IV), azota u dpocdopa (111




u V), ceppt (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

docdopHasi, yroiapHas, KpeMHHEBasE KUCIIOTA U UX COJIH)

MPOTHO3UPOBATh M  XapaKTEepU30BaTb CBOMCTBA BELIECTB B

3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHU:A, IIPUMCHCHUC BCIUICCTB B

- 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh TPOTCKAHUS
XUMHAYECKHX TPEBPAICHUN B PA3IHMUHBIX YCIOBHIX
10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEaKITHiA,
B TOM YHUCJIE:
10.1 peakiuii HFOoHHOTOo 0OMeHa
10.2 OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUI
103 WUTIOCTPUPYIONINX XWMHUYCCKUE CBOHCTBA H3YYCHHBIX KIIACCOB
' (TpyIni) HEOPraHMYECKUX BEIICCTB
10.4 MOJITBEPKTAIOIINX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BhIYUCIATH (IPOBOAUTH PACUEThI):
1 OTHOCHUTEJIEHYIO MOJICKYJSIPHYFO U MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTA B COSTUHCHHUH
11.2 MAaCCOBYIO JIOJIO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €TI0 MaccCy, 00bEeM ra3oB
14 10 YPaBHCHHUSM XHMHUYCCKUX PEAKIUH M HAXOIWTh KOJIHYECTBO
. BelIeCTBa, 00bEM U MacCy peareHTOB WJIH MPOYKTOB peaKluu
12 Brnagenwue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOro To3HaHWs (HabmoaeHue,
11 HM3MEpEeHUE, IKCIIEPUMEHT, MOJISITMPOBAHIE) TIPH N3YICHHUH BEIICCTB
' U XUMHUYECKHX SIBICHUH; yMeHHe c(opMyIaupoBaTh MpodieMy u
MIPEJITIOKUTE TYTH €€ PEIICHUS
122 0e30omacHOil pabOThl C XUMHUYECKMMH BEIIECTBAMH, XUMUUYECKOU
' MOCYI01 1 TabopaTOPHBIM 000pyAOBaHUEM
MpaBUJIaMU 0e30MmacHOTO oOpamenus ¢ BEIIECTBAMH,
WCIIOJIb3YEMBIMH B ITOBCEHEBHOM KM3HU, ITPABHIIAMH TTOBECHHS B
13 HesiX cOepexeHus 3J0POBbsl U OKPYIKAIOUIEH MPUPOIHON CpPEIbI;

MMOHMMaHHEe Bpea (OMacCHOCTH) BO3ACUCTBUS Ha )KMBbIE OPraHU3MBbI
OIpeAEIEHHBIX BEILECTB, croco0oB YMEHBIIEHUs u

IpeaAOTBPAIICHUA UX BPEIHOT'O BO3)1€I>'ICTBI/I$I
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Hammaue MPAKTUYCCKNX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHUA

CICAYIOUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3Yy4YCHUC u OIIMCaHHuC (bI/I3I/I‘-IeCKI/IX CBOICTB BCIICCTB,
O3HaKOMJICHHUC C (1)I/I3I/ILIGCKI/IMI/I U XUMHUYCCKHUMU ABJICHUAMMU, OIIBITHI,

WJUTIOCTPUPYIOIIKE MTPU3HAKU TPOTEKAHUS XUMHUYECKUX PEaKIINil

13.2

U3y4eHHe CII0OCO00B pa3JieNIeHUs cMecer

13.3

MIOJIyYEHHE KHUCIOpOJa M M3YyYEHUE €ro CBOMCTB; IIOJyYEHUE
BOZIOPOJIa ¥ U3YYEHUE €T0 CBOWCTB; MOJIYYCHHUE YIIIEKUCIIOTO Ta3a u
W3yY€HHUE €ro CBOMCTB; IMOJYyYE€HHE aMMHUaKa M H3YyUYEHHUE €ro

CBOICTB

13.4

MPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM OJeu

PacTBOPEHHOTO BEILIECTBA

13.5

NpUMEHEHUE  UHAMKATOpoB  (JlakMyca,  METWJIOpaHXa U
denondranenna) s ONpenerIeHus] XapakTepa cpeibl B pacTBOpax

KHCJIOT U ILEJI0OYEN

13.6

HCCICNOBAaHNE U OIIMCAHHE CBOMCTB HCOPraHM4CCKUX BCHICCTB
PA3JIMYHBIX KJIACCOB; U3YUCHUC B3aHMOHCﬁCTBHH KHUCJIOT C METallIaMU,
OKCHJaMU MCTaJIJI0B, PaCTBOPHUMBIMHA u HEPACTBOPHUMBIMU
OCHOBAHHUAMH, COJEIMH, IIOJYUYCHHUC HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHME OJHOro w™cErtajja JpyruM U3 pacTtBopa COJIH;
HUCCICIOBAHUC aM(l)OTepHBIX CBOICTB TUAPOKCUIAOB aJIFOMUHUSA U

IAHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMaMm: «OCHOBHBIE KJIACChI
HCOPTraHNYCCKUX COCHHHGHHﬁ)); <<3J'ICI(TpOJ'II/ITI/I‘lCCKa$I
JUCCOIH AU, «Baxneimme HeMETaIBI U HX COCAUHCHUA,

«Baxneiiie MeTalIbl U UX COCTUHCHUS

13.8

XUMHYECKHE  JKCHEPUMEHTHI,  WIIIOCTPUPYIOIIME  MPU3HAKU
MPOTEKAHUS PEAKIii HOHHOTO 0OMEHa; KaYeCTBCHHBIC PEaKIny Ha
MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpaxX HOHBI: XJIOPHI-, OpOMUI-,
voaua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-AaHHOHHI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHUSI, MaTrHUS, KaIIbIUs, aTFOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), muHKA

14

YmMmenue:

14.1

MPE/ICTaBIATh pE3yJbTaThl 3KCIepUMEHTa B (QopMe BBIBOJIOB,




J0Ka3aTecJIbCTB, l"pa(bI/IKOB u Ta6J'H/IH U BBIABJIATH OSMIIMPHYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATb CBA3U MCKOY pCajIbHO HaGJIIOZ[aeMHMI/I
XUMHUYCCKMMH ABJICHUAMHU MW IIpoHCeCCaMHU, IPOUCXOAAIIMMU B

MaKpo- U MUKPOMHUPE, OOBACHATH IPHYUHBI MHOT000pa3us BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM JOK3AMEHE 110 XUMHWNHU

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

1.1

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ieieHus: cMeceit

1.2

ATOMBI H MOJICKYJIBL. Xumuueckue d3aeMeHThl. CHUMBOJIBI  XMMHYECKUX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3

Xumuaeckas (bOpMy.Ha. BanenTHoCcTh aTOMOB XHMHYECKHX JJICMEHTOB.

CreneHp OKUCIECHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENLHAS MOJICKYJISIpHAAg Macca. MaccoBas J0JIs1 XUMUYECKOTO DJIIEMEHTA

B COCAMHCHUU

1.5

KonuuectBo BemectBa. Monb. MomsipHass macca. MomsipHbiii 00bEM Ta30B.

Bzaumocss3s KOJIMYECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIIECCTBA

1.6

duznyeckrue U XUMUYECKHE SIBICHHUSI. XHUMHUUECKas pc€aKuusg nu eé IIPpHU3HAKU.

3aKOH COXpaHEHHS MAcChl BEIIECTB. XUMHUUECKHE YPABHEHUS

[Iepnonnueckuit 3axkoH u Ilepuonnueckas cucteMa XMMHUYECKHUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX DJIEMEHTOB
A.1. Menneneesa. Ilepuoasl u rpymnmbl. PU3HUECKUN CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIILI 3JICMCHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMoB TMepBbIX 20 XHMMHYECKHUX HJIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneesa
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3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECCKHX DJIEMCHTOB MEPBLIX TpéX
NnepuoaoB, Kajus, KaJIbIUA (pam/lyca ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
METATNIMYECCKUX W HEMECTAIIIMYCCKHX CBOfICTB) n Hux COC}II/IHGHI/IfI B
COOTBCTCTBHHM C IIOJIOXKCHHEM OJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHUEM HUX AaTOMOB

CtpoeHue BemecTa

3.1

Xumudeckasi cBsizb. KoBaseHTHass (TOJisApHAsE ¥ HETOJSIPHAs)  CBSA3b.

aﬂeKTpOOTpI/IHaTCJILHOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.




Metamnuueckas CBI3b

3.2

Tunbel KpucTamIuyeckux pemeérok (aToMHas, HOHHAs, MeTasIn4yeckas),
3aBUCUMOCTDH CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKH U BUIA

XHUMHYECKOH CBI3U

Baxkueitmme IMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCIMHCHNSI. MeTtamisl U UX COCAMHCHU A

4.1

Knaccuukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUH: OKCHIIOB
(conmeobpasyromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
Hecoseo0pa3yonme; OCHOBaHMN (IIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpOJICONepkKAUe U OECKHCIOPOIHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); cOJiel (CPEeIHUX U KUCIIBIX)

4.2

®u3nyeckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIUIOB:

BOZIOPOJa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS
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dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpus, KaJIvid, Mardivis U KaJbOWs, aJIIOMUHHA, KEJIC3a. BHCKT’I)OXI/IMH‘ICCKI/II;'I

o2 HaprI)KeHI/Iﬁ MCTaJIJIOB
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dusndyeckue U XUMUYECKHE CBOMCTBA BOJOPOIHBIX COCJIMHEHUN HEMETAaJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnyeckue U XMMHUYECKUE CBOMCTBA OKCHUJ0B HeMeTamoB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

Xumnueckue cBoiictBa okcuaoB: MetauioB IA-IIIA rpynn, muuka, meau(ll) u

xenesa(ll, III). [Tonyyenre okCHI0B METAIIOB

4.7

XUMHUECKUE CBOWCTBA OCHOBAHUHN M aM(pOTEPHBIX THIPOKCUIOB (Ha IpUMepe
THIAPOKCUIOB allIOMMHHUS, JKeJe3a, ULuHKa). [lodydeHne oOCHOBaHUU U

aM(OTEPHBIX TUAPOKCUIOB

4.8

OOmre XMMHUYEeCKHe CBOWCTBA KUCIOT: XJIOPOBOJAOPOIHOM, CEPOBOAOPOAHOIM,
CEePHHUCTOM, CEpHOMU, a30THOM, (HochOpHO, KpeMHUEBOH, yroibHOU. Ocolbie
XMMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpHOW W A30THOM KHCIOT.

[Tonyuenue kucimor

4.9

OO6mue XxuMHUIECKHe CBOMCTBA cpenHux coiied. [lomyuenue coneit

4.10

[Monydenue, coOupaHue, pacro3HaBaHHE BOJOPOJa, KHCIOpOIa, aMMHaKa,

YIJIEKHCIIOTO Ta3a B 1abopaTopuu

4.11

HonyquI/Ie aMMMakKa, cepHoﬁ M a30THOM KHCJIOT B MPOMBIINIJICHHOCTH. O6I_I_II/IC




CIIOCOOBI IMMOJIYyYCHHA MCTAJIJIOB

4.12

I'enetnueckas cBA3b MCKAY KiIaCCaMH HCOPTraHUYCCKHUX COGI[I/IHCHI/Iﬁ

Xumudeckue pe€aKnuu

5.1

Knaccudukanus XuMHUECKUX peakiuii o pa3InYHbIM PU3HAKAM: 110 YUCITY U
COCTaBy YyYaCTBYIOIIMX B pPEAKIMH BEIIECTB, MO TEIUIOBOMY 3(dexTy, mo

H3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKHUX JJIEMEHTOB

5.2

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakuuu, TEePMOXHUMHUYECKHUE YpaBHEHUS.

DK30- U SHI0TEpPMUYECKUE peakluu. TepMOXUMUYECKHE YPABHEHHUS
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OKHCIUTEIBEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIIN U BOCCTAHOBHUTCIIN.
Hpoueccm OKHUCJICHUA u BOCCTAaHOBJICHUA. 9J'IeKTp0HHBIfI OanaHC

OKHCIIMTEILHOBOCCTAHOBUTCIILHOM pCaknuun

5.4

Teopus 37EKTPOAUTHIECKON Aucconuanuu. KaTtuonsl, aHHOHBI. DIEKTPOIUTHI

W HCOJICKTPOJIUTEI. CumnbHbBIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconnuanumn

5.5

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKHI/Iﬁ HOHHOTI'O 06M6Ha,

IIOJIHBIE U COKPAIIEHHBIC HOHHBIE YPABHEHUS PEAaKLIUN

XHMHMS M OKpYXKarolas cpeia

6.1

BemectBa m Marepuanbsl B IIOBCEJHEBHOM JKHM3HM 4YeloBeka. besomacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKUX peakuuid B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE —JOXKIH,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MperoTBpaIleHus
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJIK). Ponas xumuu B
pelIeHUH HKOJIOTUYECKUX MpobieM. YcuieHHe NapHUKOBOro 3(dekra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B
ObITY, MEIUIIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB U CIUIAaBOB (CTaslb, YYTyH, AIOPaIIOMUHUI, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH UX coenHeHul. [ToHsTHE 0 KOPPO3UK METAIITIOB, OCHOBHBIE

CHOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[IpupoaHble MCTOYHUKH YTJIEBOJIOPOAOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),

MPOYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKHX BEHIECTBAX KAaK O COCIUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHast KUCII0Ta).

[TonsiTHEe 0 OMOIOIMUECKH BaXKHBIX BCHICCTBAX: KUPAX, 6CJII(aX, YrjieBoaax — 1 ux




POJIM B JKU3HU YECIIOBECKA

7 Pacuérsr:
7.1 1o ¢hopMyIaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM YPAaBHEHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA
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HOE Crankos C.A. pocBeleHne
. . l"abpuensu
Xumus: 9-i knacc: 6a30BbIH YPOBEHb: 0 Cp OcTho AKIHOHEpHOE 00111e-
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Cnanxos C.A. P H

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA
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