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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o0O0Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OCHOBE (henepaabHON paboueit mMporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIICNIMHK TpPernoJaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1o XuMuM [Oa€T MPECTABICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coAEepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, OMNpeAeNseT BO3MOXHOCTH IMpeaMeTa U
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yJiibTataM 00y4YeHUs] XUMUU Ha YPOBHE 1IeJIed U3yYeHUs IPEAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATELHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTepPUATBHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTSAX PEIICHHs TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIesITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQbIBAET OCHOBBI
LETIOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

Jlanuble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
HOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO0€ 53THU CHUCTEMBl CTPYKTYpPHO OPraHHU30BaHbl MO HPHUHIMILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX MPEICTaBICHUI
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpeacTaBleHUH 00 3IEKTPOJUTHYECKON JMCCOLMAIMU BEUIECTB B
pacTBopax.

Teopernyeckne 3HAHMS PpPacCMATPUBAIOTCS HA OCHOBE JMIIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHHSI U TIOJIyYEHUS N3YYaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHH  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHUYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOILICHUSI K HAYYHOMY 3HAHUIO M METOAaM
MO3HaHUA B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUMI U3
paHee M3yYEeHHBIX Y4eOHBIX npeameToB: «Okpyxaromuii mupy», «buomorus. 5-7
KJIacCh» U «Pu3muka. 7 Kiaacey.

[Ipy wu3yuyeHUM XUMHUM 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 TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



Hay4YHbIM METOJAaM MO3HAHUS MPU U3yYEHHH BEIIECTB M XMMHUYECKUX PEaKIIMii, B
(GbopMUPOBAHUY U PA3BUTUU MTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (GOpMHpOBaHHE WHTEIUICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEeMaTH4eCcKoe MpUOOIEeHUE
o0ydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHMs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBuil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OMbITa PAa3HOOOPA3HON NEATETBLHOCTH, MO3HAHHUS U CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLCHUBATh SBJICHUS
OKpPYXAIOIIEr0 MHpA, MCIHOJIb3Ysl 3HAHUS W 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 3HaHUW JUig BbIPAOOTKH 3KOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPABIEHHOCTH JalbHEHIIEro
oOyueHus.

O011ee yncio 4acoB, OTBEAEHHBIX AJII U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAsA aTOMHasi macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX e€AUHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COECITMHEHU.

PuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BELIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMUYECKUX PEAKIUI (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJ0M, NMpaBUIaMHu paboThl B Jab0OpaTtopuu u
npuéMaMu oOpalieHusl ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YUEHHE U ONHUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCH]IA
meau (1) mpu HarpeBanuu, B3aumMoielicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3Y4YEHUE CIOCOOOB PA3JEJICHHS] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPpoBEACHNUE OUYUCTKH MMOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHMCAHWE  PE3yJIbTaTOB  IMPOBEACHUS  ONbBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHWs MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapOCTEePKHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BenlecTBo. HaxoxxaeHuwe kuciaopoga B mOpupoie, (U3HUEcKhe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunpl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KuclopoAa B JabopaTOpuud W NIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposia B mpupojie. O30H — aJIoTpoIHas MOAU(pUKALINS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3IyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuiecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciors
Y COJIH.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBast 10JIs1 BElIeCTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpoOZie U B KU3HU 4YelloBeKa. KpyroBopoTr BoAbI B IPUPOJE.
3arpsi3HeHHe NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcuzabl. Knmaccudukanms
OKCHUJIOB:  cosieoOpa3yroiiue  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lonmyueHnune okcuaos.

OcHoBanus. Kiaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3HMYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

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

Conu. HomeHnknarypa coseil. @U3nyeckue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyuyeHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXe, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropeHus (moxkapa), 03HaKOMJIEHHE C 00pa3aMy OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHME M U3Y4YEHUE CBOWCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITI0JIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOCHUE 00PA3I[OB BEIIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pAcTBOPEHHUsS BEIIECTB C PA3THYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTaHUYECKUX BEIIECTB PA3INYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0OYEH, N3yYEHUE B3aUMOICHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpAIU3alMU, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCcTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN».

IMepuonuueckui 3akoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHbIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAMU XUMUYECKUX djeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aMpOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u jiiuHHonepuoanas hopmsl [lepronnyeckoi
cucreMbl xumuueckux 3neMeHToB JI. WM. Menneneesa. Ilepuonsl M TpyImimbl.
OU3NYECKNN CMBICIT MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUEK aTOMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIIaM U NEPUOJAM.

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

Xumudeckass CcBa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. VIOHHAs CBSA3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTAaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3ioKeHUs, COSTUHEHNS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOJUIHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE IOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKuX peakiuii Mo pa3audHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYACTHIO KaTaau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. lloHsTe 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUMU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XHUMHYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BaHMEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBsi3U. CTeneHp Auccounanui. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THApONIM3E COEn.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOJHOCTU
PacTBOPOB BELIECTB, ITPOIIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
NPU3HAKUM TNPOTEKAHHWs peakuid HMOHHOro ooOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEHUE, pPEaKIUu pa3lIoKEeHUS,
COCUMHEHMsI), pAaclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAaUECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl U MX coeiMHEeHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMu, uiesnodamu). XuopoBojopor. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneuuduieckue). XUMHUUECKUE PEaKlMH, JISKaIlue B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a Mody4deHus cepHOW KucioTbl. [IpuMeHeHue cepHoi
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbl M €€ COCNMHEHUW B TIPUPOJIC. XUMHYECKOE 3arpsi3HCHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSIMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MpeI0TBPAICHHUS.



OOmas xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
bu3nYecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMydyeHue U npuMenenue. Cou aMMOHUS,
ux GU3NYECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
cBOiicTBa (0OmME Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHuEe HUTPATOB U COJIE aMMOHHMSI B KaUE€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOMHBIC
monupukammu gocdopa, Guzndeckue U xumuueckue cporctra. Okeun docdopa
(V) u dochopnas kucimora, GU3NYECKUE U XUMHYECCKHUE CBOWCTBA, IMOJyYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALIUY,
pacnpocTpaHeHUe B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYecKue u
XUMUYECKUE CBOMCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4Ye€HUE U
IpPUMEHEHHE. DKOJIOTHYECKUE MpOoOJIeMbl, CBSI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dext. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe U XMMHYECKUE CBOWCTBA, MOJyYEHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUILIUHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3A1CTBE.

[lepBoHaUaNbHBIE TTOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, NPUPOJIHBIA Ta3, HEPTH),
MPOJYKThI WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHUN.

KpeMHuii, ero Qusnueckue M XHUMHYECKHE CBOMCTBA, NOJyYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHus o0 OKcuie
kpemaus (IV) u xpemaueBoit kucinore. CHIIMKATHI, UX HCIIOJb30BaHUE B OBITY, B
IPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHbIE MaTepuasbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, ene300eToH. Ilpobiembl 06€30MacCHOTO  MCIOJIb30BaHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHNE KAUeCTBEHHBIX PEAKIUMN Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwIue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHUE BHUAEOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3amMu
ceppl U €€ COeAUMHEHUSIMU (BO3MOXKHO HCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 0OYTIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4YEHUE XUMHUYECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE MTPU3HAKa €€
MpPOTEKaHUs, O3HAKOMJIEHHWE C (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIAEOMATEpPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojlydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX pEAKIUM HA HOH aMMOHHUS U
dochar-uoH W U3ydYeHHE TPHU3HAKOB UX MPOTEKaHUS, B3aMMOCHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMU pacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTMBOras3a, IOJyYEHHUE,
coOupaHue, pacrio3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHE C TMPOAYKUMEW CHUJIUMKATHON MPOMBIILICHHOCTH,
pPEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxHellne HeMeTaulbl U UX
COCTUHEHUSD).

MeTaJsibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepuommueckon cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU  psif
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
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.

[[lenouynble MeTamibl: nonokeHue B [leproanyeckol cUCTEME XMMUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpOeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyueckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHWe MIeIOYHBIX METALIOB M MX
COEJIMHEHUH.

[Ilenouno3emenpHbIE METAJUIBI MAarHMM W KaJbLUHW: TIOJOXKEHUE B
[Tepunoanueckoit cucreMe xumuueckux 3yiemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHHE B pupojie. Pu3nueckue U XUMUYECKUE CBOWCTBA MarHusi U



KaJibl[usl. BaxkHeiiire coefuHeHus! Kanblus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAecHWe B mpupoae. dDuszmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHUWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKCcH bl U comu xxenesa (1) u xxenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE PE3YyJbTaTOB KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUi HAa HUOHBI: MAarHus, KaJbIIUs, aTIOMUHMS, ITMHKA, skere3a (II)
u xenesa (III), menu (II), HaOmromeHNE W OMHMCAHWE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIL30BaHUE
BUJICOMATEPUAIIOB), UCClief0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 Mo Teme «Baxnelmue
METAJUJIbl K KX COECUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarouleh cpenbl (MpeaesibHas IT0mycTHMas
KOHLeHTpanus BeuiecTs, aanee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooeMm.

Xumuueckuii Ikcnepumenm:

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

Mesricnpeomemnuwle céasu

Peanuzaniusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmume ecTeCTBEHHO-HAYUYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJyIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTh, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE IIOPO/IbI, MOJIE3HbIE
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIEeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHUWS 3HAYEHUS XUMHYECKOWM HAyKH B KHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

IPEJCTABJICHUS] O COLMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW JESITEIBHOCTH TPHU BBITOIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37aHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATH CBOE MOBEJCHUE
M TOCTYNKH CBOMX TOBApHUIIEH C TMO3WIHMM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHMS CYIIHOCTH HAyYHOM KapTHHBI MUpPA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YeOHBIMH TEKCTAaMH, CIPaBOYHOM



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTUH;

WHTEpPeC K OOYyYECHHMIO M TIO3HAHWIO, JIFO0O3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOMMMOCTH COOJIO/ICHUS TIpaBWUJ OE€30MacHOCTH TPH  OOpameHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOr0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTHUYECKOMY M3yUEHHUIO TTpodeccuii 1 TpyJa pa3audHoro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX 3HAaHWMM 1O  XMMHHM, OCO3HaHHBIA  BBIOOD
WHMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodhecCuOHaTBbHOM AESTENHHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHATIBHON CpeIe;

6) ’K0JI0TrU4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOIE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TCHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS
MpaBuUJI 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTeW HX PEIICHHsS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIJACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHsl, TPUHITHTI,
rumnore3a, (akT, CHUCTEMa, TMPOIECC, ODKCIEPUMEHT U JIPYroe.), KOTOpbIe
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPHIE OOECIeunBarOT (PopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHM (BBIACISATH UX XapaKTEpHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCYXIeHUS (MHIYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHAYECKUH 3HaK (CHMMBOJ DJIeMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIUi — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTepU30BaTh CYIIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3HI 11O TIPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIwaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHWBATH MPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3alpOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPO aKTUBHOTO HUCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUN U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B IIpolecce y4yeOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ AUasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyx)naeMoi Tembl, (POPMyIMPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

YMEHUS  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OIbITa,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

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

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MTO3HABATENBbHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MIPEUIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJ[yY€HHUS] HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHUBATh COOTBETCTBHUE IOJYYECHHOIO PE3YyJIbTAaTa 3asBJICHHOM LW, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATEIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkius, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiunmu,
SAJIpO aToMa, JIEKTPOHHBIN CII0 aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTWOH, AaHWUOH, pacTBOp, MaccoBas JIOJsl BeIIEeCTBa
(porieHTHAsE KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XUMHYECKYI0 CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIci Ilepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT uX mojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMMUYECKHUX JJIEMEHTOB: pa3ju4aTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucrteMa XuMudeckux diemeHToB J[. U
MeHneneeBay C€ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHI;

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

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAcCChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »dJeMeHTa Mo (opMmysie COeIUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCILHOMN IEATeTLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUs] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, EeCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

CJIEIOBATH NMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U 1 JIa0OpaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM OOpalleHHs C BeIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoa M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCcoBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE IKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB IENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00yudenus B 9 kJjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaThb CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUIECKasl CBs3b, TEIUIOBOU d3(PdeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIECKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIH,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKIHNH, MPEACIBLHO JOMYyCTUMAas KOHIUECHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH THU MTOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GOpMYyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIUN;

ONpENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpEeNIEIEHHOMY KJIACCY COEIMHEHUN 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyto (popmy Ilepuoamdeckoil CUCTEMBbI XHMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpymmna (A-rpynma)y U «modooyHas
noarpynmna (b-rpynma)», manbie u OOJdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snpa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
ANIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIUHEHUHN B Mpejenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBYy Y4YAaCTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (}EKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEHNUPUIECKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OIMNUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacCChl BEIIIECTB,
MaCCOBYIO JIOJIFO XHMHYECKOIo J3JieMeHTa 1o ¢dopmyJie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pEaKIu;

COOJTI0IaTh TIPAaBMIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYI0H 1 Ta00paTOpHBIM
obopynoBaHMEM, a TakK)e TMpaBwia oOpalieHus C BeEIEeCTBAMU B
COOTBETCTBMM C HHCTPYKIMSMH TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yrieKHcIIoro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHNE B BOJIHBIX
pacTBOpax HEOPTaHUIECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJII M3Y4YEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peakinii, E€CTECTBEHHO-HAYYHBIC METOJABI IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KouuyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBDbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThbI
Pa3znea 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
XuUMHS — BaXkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAaKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemecTBa 1 XuMudeckue 15 1 bu6nuoreka [IOK

' peaKIum https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [JOK

' 00 okcHIax https://m.edsoo.ru/7f41837¢
27 Bogopon. Ilonsitue o g ) bubnmnorexka HOK

' KHCJIOTaX U COJAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmmoreka [JOK

’ OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paspnen 3. Ilepnonnueckuii 3axkoH u Ilepuoguyeckasi cucrema xumnideckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoOB.
Xumuueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
Ilepunonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢




9 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ae/ioB U TeM uu(ppoBbIe
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XuMH4yeckmne peakuun
L1 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
’ OCHOBHBIX Pa3/esioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peaximi https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. 2 | | bubnnoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [OK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
' PyIHnL. P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PYLIHL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
’ . py ) post https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COETUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJlJIbI M MX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxuelinime MeTaibl 1 UX COSTUHEHUS 16 hitps://m.cdsoo.rw/7 412636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 B MaTepHaibl B )KU3HU YEJIOBEKA 3 bubmorexa LOK
’ criecTsa 1 P . https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p . 3 bubnunoreka LIOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThbI padoThbI
pecypchl

1 [Ipeamer xumun. Ponps xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c

5 ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMUHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI | bubnnorexa [JOK
oOpariieHus ¢ 1Tab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bu6mmoteka IIOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

8 . P p https://m.edsoo.ru/ff0d28c8
OUYHUCTKYU TTOBAPEHHOU COJIN)»
but6mmorekxa [IOK
6 ATOMBI ¥ MOJIEKYJIbI 1
Y https://m.edsoo.ru/ff0d2a6c

. XHUMUYECKHUE DIIEMEHTHI. 3HAKH | bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u clnoXKHBIE BENIECTBA 1 bubmmorexa [IOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa OK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 X eckas (o a. BaientHoc
HIMIH A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMECHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHAYECKOr0o bubnunorexa LIOK
3JIECMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusznyecKkue 1 XUMHUCCKHUE SIBJICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBHsI IPOTEKAHUS Bbu6motreka [JOK
XUMHYECKUX PEAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnorexa [JOK
XHWMHYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brranciienus komuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUN
Knaccudukanms xumuuecknx
18 €aKIui (COeTMHEHMS, PA3I0KEHUS bubmmorexa OK
P s ’ https://m.edsoo.ru/ff0d3{34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukoneauct. O6o0eHne bubmmorexa [OK
t AHCT Hul https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIrs 3HaHUI
20 KontponsHast padora Nel mo teme bubmuoreka [IOK

«BGHIGCTBa U XUMHUYCCKUC PCAKITU)

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctas

bu6nmmoreka [IOK

21 o3nyxa. Kucinopon — aneme
POsAyxa. RHCIOpOA JeMerT I https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMHUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
pOJa (peari ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
Crioco0bl Mosty4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa [IOK
PATOPHITH TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit a3 ekt xumuaeckoit
24 peakIu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEAKIUAX
TomnuBo (HedTh, yroiab U METaH).
25 3ar HSHGI—EHeql:OS g a, CIIoCOoOBI iro bubmmorexa [TOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonydenue u cobupanue bubmmorexa [TOK
Y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYCHHE €T0 CBOMCTBY
7 Bonxopon — aneMeHT u mpocToe bubmuoreka [JOK
BellecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 dusndecKkrue 1 XUMHUYECKHE CBOMCTBA but6mmorekxa [IOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 [ToHsiTHE O KHUCIIOTAX U COMSAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4YeHusT BOAOPO/Ia B bubnmoreka [JOK

nmabopaTopun

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «Ilonyyenwue u co?npaﬂne BOZIOPO/Ia, https://m.odsoo.ru/F0d4 42
W3Yy4YEHHUE €ro CBOMCTBY
1 Mounsipabiii 00bEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a M0 €ro U3BECTHOMY bubmorexa [IOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brruucnenust 00bEMOB razoB 1o
34 YPAaBHEHUIO PEAKIIMU HA OCHOBE bubmmorexa [IOK
B . https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIICHUH Ta30B
35 du3nvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuil. [Tonstue 06 bubmmnoreka HOK
WHIAKATOpax https://m.edsoo.ru/ff0d59¢e2
Boga kxak pactBopuTens.
37 HacsIieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEIeCcTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
18 «IIpuroToBiieHHE PaCTBOPOB C bubnmoreka [JOK
OnpeaeIEHHON MacCOBOU JT0EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padota Ne2 o teme bubmuorexa [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCupUKaLIS, but6mmorekxa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIKS, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TosyyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [losyyeHne u XUMHYECKHE CBOWCTBA Bbu6mmotreka [JOK
KHCJOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
(cp ) P bubnunoreka LIOK
46 CTIIOCOOBI OJTYYCHHUS, XUMHUUECKUE
. https://m.edso00.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCTIIEPUMEHTAIIBHBIX 3371a4 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
I'enetnyeckas CBS3b MEXKIY
48 KJIaCCaMU HEOPTraHWYECKUX buomorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COCTMHECHUI
49 O06001IeHNe U CUCTEMATU3 A bubmuoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 o teme
" bubnuotexa [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHnn"

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




[lepBbie NOMBITKY KJIaCCUPUKAITUU

bu6nmmoreka [IOK

51 XUMHUYECKUX 3JIeMeHTOB. [IoHsTHE O hitps://m.cdsoo.rw/00ad9ffa
IPYIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 [Tepuonuueckas cucrema bubnmnoreka HOK
XHMHYECKUX dj1eMeHToB /I, H. https://m.edsoo.ru/00ada52c
MemneneeBa
53 [Iepuoapl, rpyniisl, DTOATPYIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000JI0UeK
55 aTOMOB 3JieMeHTOB [lepuoauueckoii buGnuorexa [IOK
https://m.edsoo.ru/00ada6bbc
cuctemsl /[. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTHUS HAYKH U MPaKTUKU. []. bubmuoteka [IOK
N. MenaeneeB — y4€HbIH, M€1aror u https://m.edsoo.ru/00ada96e
TpaKIaHUH
PeszepBHbIil ypok. O000IICHHE 1
58 CHCTEMaTHSZEHﬂ 3HaH1/H?LIu / bubnuorexa [IOK
. https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas mpoBepouHas pabota
KonrtponsHast padora Ne4 o reme
59 «Ctpoenue aroma. XuMudeckas bu6muotexa [JOK

cBs13b» / Beepoccuiickas
mpoBepoyHas padbora

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




60 DJIEKTPOOTPULIATETLHOCTh aTOMOB | bubnmnoreka HOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumMuueckas CBsi3b 1 bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas monsipHast XUMUYeCKas | bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanientHas nenomnsipuas 1 bubnmoreka [JOK
XUMUYECKAA CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS 1 bubmorexa OK
https://m.edsoo.ru/00adae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnuoreka [IOK
peakunu https://m.edsoo.ru/00adb076
bubnuoreka [{OK
66 OKuCIUTENN U BOCCTAHOBUTEIIH 1 hitps://m.cdsoo.rw/00adb076
PesepBHrlit ypok. O6o01eH1e 1
67 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe | bubnuoreka [{OK
«Ctpoenne atoMa. XUMHUUECKast https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PezepBHblit ypok. O0001IeHNE U 1 bubmuoteka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTebHbIE
padoThbI padoThbI
pecypchl
Ilepnonnueckuit 3aK0H.

1 [lepuoanueckas cucrema | Bbu6mmoteka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

. bubnuorexa [IOK
2 CBOWCTB XMMHUYECKHUX IJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

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

4 Buapl xumMuueckoil CBSA3U U THIIBI | bubmmoreka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrnybnenue | |
3HaHUI OCHOBHBIX Pa3/eNioB Kypca
8 Kiacca»

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

7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmorexa LHOK
p ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX

2 [TonsiTHe 0 XMMHUYECKOM 1 bubnuotexa [JOK

paBHOBecHH. DAKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28¢c




Ha CKOpPOCTb XHMHYCCKOM pE€aknuun
1 MMOJIOKCHUEC XUMHNYCCKOI'O

nUcconuanys. XuUMUYECKUE
peaKuuu B paCTBOpax»

paBHOBECHs
9 OKHCIUTETBHO- bubnunorexa LIOK
BOCCTAHOBHUTEJBLHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 31IEKTPOIIUTUYECKON
10 ncconuanuy. CUIBHBIC U cl1a0bIe bubmorexa [IOK
A HHatH. https://m.edsoo.ru/00adcd68
BJICKTPOIUTHI
11 HonHbIe ypaBHEHHS peaKIuii bubmorexa [IOK
P peakdt https://m.edsoo.ru/00add448
XHWMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JHUCCOIHAIIAN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEJICTaBICHUMA 00 bubmorexa HOK
el . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTAYECKON JUCCOIHAITTT
14 [TonsiTvie 0 TUAPOIIN3E COJICH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001meHre 1 CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHHUH https://m.edsoo.ru/00addd12
ITpakTuyeckast padora Ne 1.
16 «Pemenne 3xcnepruMEHTAIBHEIX bubmmorexa [IOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonrtponsHas pabota Ne2 o teme
17 «ONEKTpoIUTHYECKAs bu6muoreka [JOK

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




OO01as xapakTepuCcTUKa rajJOreHoB.

18 XUMHUYECKUE CBOMCTBA HA IIPUMEPE bubmmorexa [JOK
pHMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
. bubnmorexa [IOK
19 XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,
https://m.edsoo.ru/00ade104
IIPUMEHEHHE
[IpakTuueckas pabora Ne 2 o teme
. bubnnorexa [{OK
20 «ITomydeHne consiHON KUCIOTHI,
B . https://m.edsoo.ru/00ade348
M3y4yeHUE €€ CBOMUCTB»
Brruucienust mo ypaBHeHUSIM
. bubnuorexa [IOK
21 XUMHYECKUX PEAKIUH, ECIIU OJUH
https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE

” OO01mmas xapakTeprCcTUKa SJICMCHTOB bubnnorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKALIUN CEPHI.

” Haxoxnenue cepol u e bubmuoreka [IOK
COCIMHEHMH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHAMHUYECKHUE CBOMCTBA CEPBI
CepoBoiopoJ1, CTpOEHHUE,

24 (I)I/II;I/ILICCKEC u XI/If/II/I‘ICCKI/I@ bubamorexa LOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcupl cepbl. CepHasi KHCIIOTA,
but6mmorekxa [IOK
25 (bU3UYECKHEe U XUMHUYECKUE
N https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
2% OCHOBE MPOMBIIIJIEHHOTO CIToco0a bubnmoreka [JOK

MOJTy4EHHUSI CEPHOMN KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

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




OKpYKaroIllen cpeJibl
COCJIMHEHUSIMU CEPBI

Brruncnenue MmaccoBou 10U

bubnunorexa LIOK

27
BBIX0/1a IPOAYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mmas xapaKTeprCTUKA SJICMCHTOB
VA-rpynmsl. A30r,

28 acnrpc?ICT aHECHUE B IIPUPOJIC bubmorexa [IOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeeca6
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBa
AmMMHaK, ero Gu3nvecKue u

. bubnuorexa [IOK
29 XUMHYECKHUE CBOMCTBA, MOTyYCHUE
https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITomyuyeHne aMMuaKa, H3y4deHHE bubmmorexa [TOK
Y . 13y https://m.edsoo.ru/00adf180
€ro CBOMCTB)

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

32 noOpennii. XUMHUYECKOE bubmmorexa OK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
COEIMHEHHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (pocg)o pHaH KI/ICJ‘I((i))Ta ®¢)IE3I/I(‘162:KI/IC " bubnmorexa LHOK

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

Ka4u€CTBC MUHCPAJIbHBIX

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




ynoOpeHuil. 3arps3HeHue
MIPUPOIHON cperbl hocdhaTamu

Yrnepon, pacnpocTpaHeHue B

35 npupojie, GU3nIecKue u buGnuorexa LIOK
PHPOAE, _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yraepojaa, ux Gpusndeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHUE IIPOOIIEMBI buGnuorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(V)
N bubnuorexa [JOK
37 YroapHas KACIIOTa U €€ COJIU
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne 4 o Teme
18 "[losy4yeHne yriekucioro rasa. bubmmnoreka HOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavasibHBIC TOHATHUS 00
39 OpraHMYecKUX BellecTBaX KakK O bubmmorexa OK
p https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX YIJIepoaa
o bubmnorexa [IOK
40 Kpemuuii u ero coeguHeHus 3
https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.
A1 Pemrenne skcnepuMeHTAIBHBIX bu6muoreka [JOK
3aj7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COEIUHEHUS
Kontponbnas padota Ne3 no teme
. bubnuotexa [JOK
42 «Baxkuenime HeMeTaJUIbI U UX

COCAUHCHUA»

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




OO6m1ast xapakTepucTHKa
XUMHAYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bubnmoreka [IOK

3 MeTaJIn4ecKas KpUCcTalllIndecKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METAILJIOB
XUMHUYECKHUE CBONCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psijt bubmmorexa LIOK
. https://m.edsoo.ru/00aecl 156
HaIpsHKEHUH METaJUIOB
O61ue cnocoObl MOTy4YeHHUs
MeTasioB. CruiaBel. BerauciaeHus
45 10 YPAaBHEHHSIM XUMHYECKUX bubmorexa HOK
. https://m.edsoo.ru/00aecl156
peakIuii, €ciii OJIMH U3 PEarcHTOB
COJICPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmmorexa [TOK
https://m.edsoo.ru/00ae1278
47 [llenounple MeTaIITBI bubmorexa HOK
https://m.edsoo.ru/00ael14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMenbHBIE METAILIBI — bubmuoreka [IOK
KaJILIIUA Y MarHui https://m.edsoo.ru/00ael5e8
50 Bakueiiime coeauHeHU KaJIbIU bubmmorexa TOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHre U CUCTEMATU3 AL
3HAHUH
57 JKEcTKOCTh BOMBI U CITIOCOOBI €€ bubnuotexa [JOK

yCTpaHeHus

https://m.edsoo.ru/00ae1 886




[IpakTrueckas padota Ne 6 o Teme

53 "KEcTKOCTL BOABLI M METOJEI €6 bubmmorexa LHOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
54 N — bu6nmmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunoreka LIOK
https://m.edsoo.ru/00ac1d86
57 OKcuapl, THAPOKCUABI U COTH bubnuorexa [{OK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
53 O06o01IeHre U cCHCTeMaTH3aIs
3HaHUI
ITpakTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaNIbHBIX bubmuoreka [IOK
3aj1a4 1o teme «BakHeime https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Boruncnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUHN, €CIIH OJUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubmuoteka [IOK
COCPKUT MpuMecH. Berancnenus https://m.edsoo.ru/00ae1750
MAacCOBOM J0JIA BBIXOJa TPOAYKTa
peakmn
61 O060061IeHre U cucTeMaTH3alus
3HaHUI
KonrtponsHast padora Ne4 o reme
62 «BaxHeime MeTaIbl U UX

COCOANHCHU A




63 BemiectBa u maTepuaisl B | bubnmnoreka HOK
[MOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE | bubmmoreka [JOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bubnmnoreka HOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O6o01ienue u 1 bubnnoreka [JOK
cucTreMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O6o01ienue u 1 bubmmoreka [JOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O600ICHHE 1 | bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJII)HI)IC XUMHNYCCKHUEC ITOHATHA»

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAasT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSipHasT Macca, KOJUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas J10JI1 XMMHUYECKOIO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUYECKash peaKkius,
KIacCUPUKALMS ~ peaklIMil: peakluu  COCAMHEHUs, PpPEeaKIuu
pa3noXKeHUs, peaKkluu 3aMelICHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((dEKT peakiuu, pacTBOp,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHa}I KOHI.[CHTpaI_II/ISI) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aUMOCBS3b OCHOBHBIX XMMHUYCCKHUX MMOHATUU U

MPUMCHATH OTHU MMOHATHUA IIPU OITMUCAHHUU BCUICCTB U UX npeBpameHm‘/'I

1.3

HCIIOJIb30BATh XUMUUYCCKYIO CUMBOJIMKY IJISA COCTABJICHUS (I)OpMy'J'I

BEIIECTB U YPABHECHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbBIBATH CMBICII 3aKOHOB COXpPAaHCHHA MaAcCChl BCUICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUs, 3aKOHa

ABorazpo

1.5

1.6

ONpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX
COCOINMHCHUAX

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUEC pPCaAKIUU (HO qucily U COCTaBy

YYacTBYIOUIMX B PEAKIMH BEIIECTB, M0 TEIIOBOMY 3P (HEKTY)

1.7

BBIUUCIIAT OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYK) MAacChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCIISTH MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (popmylie

COCMHEHUS,

BBIUUCIISATH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelme npecTaBUTETN HEOPIraHUIECKUX BEIIECTBY

pacCKpbeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MTOHSATHH: OKCH I,

KHCJ10Ta, OCHOBAaHUC, COJIb

2.2

OIIPECACIIATh IMPUHAAICKHOCTE BCIICCTB K OHpGI[CJ'IéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

23

KJIACCU(PUIIMPOBATh HEOPTAaHMYECKUE BEIIECTBA

24

2.5

2.6

XapakTepu30BaTh (OMHMCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMHCAHUE NTPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX
peakuuii

IIPOrHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOYKHOCTU MPOTEKAHHUS XUMHUYECKHUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBITIOJTHEHHIO
na60paT0pme XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKUE HKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIENOYEH M KHCIOT C MOMOIIBIO

MHJMKATOPOB (JaKkMyc, (heHospTanenH, METUIOPaHK U IpyTHUE)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKIuu

[Io teme: «llepmognueckuit 3akoH u Ilepumonmueckass cucrema
xumuyeckux sneMeHToB J[. M. MengeneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PaACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TOHSTHH: AApO atoMa,

BHCKTPOHHLIﬁ clion aToMa, aToMHas Op6I/ITaJ'IB, paauyc aroma,




XUMHYCCKaA CBA3b, MOJIApHAss W HCHOJIpHAsA KOBAJICHTHASA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAad CBsA3b, HMOH, KAaTHUOH, AHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI

33

3.4

OIMCHIBATh U XapaKTepu30BaTh Tabamunyto Gopmy Ileprnoanueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuyaTh IOHITHUSA «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIINE)» 11(510)5(018331

packpsiBaTh cMbica I[lepumoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh I[OHUMAHUE TMEPUOJUYECKON  3aBUCUMOCTH
CBOMCTB XMMHUYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HMEIOTCS B  Tabnwmie
«lleppoguyeckas  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHieneeBay ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjapa, o0Ilee 4YHCIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

OonpeaciIATbL CTCIICHb  OKHCJICHHA  3JICMCHTOB B 6I/IHapHLIX

COCIUHCHUAX

3.7

OTPENEATh BUJ XMUMHYECKOM CBsI3M (KOBaJEHTHAs W WOHHAs) B

HCEOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBoO 1 XUMUYECKask PEAKIIUSDY

1.1

PACKpPBIBATE CMBICIT OCHOBHBIX XHWMHYECKUX MMOHSTHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIUTHYICCKAA AUCCOLIHALINA,
p€aKkuu MOHHOI'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pcCaKknuu,
OKHCIINTCIBHOBOCCTAHOBHUTCIIbHBIC pc€aKkuuu, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,

aM(OTEepHOCTh, XHWMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAas,




1.2

MeTaJUIMYecKas), KpUCTAJUIMYecKash pelETKa, CIUIaBbl, CKOPOCTb
XUMHYECKON peaKiuu

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHX MMOHATUH H

MNPHUMCHATH OTU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTABJISITh YPaBHEHUS AJICKTPOJIUTUUYECKON JTUCCOIMALUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAIIEHHBIE YpaBHEHUS peakiuil

HUOHHOTO OOMEHA

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakluit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

[To temam: «Hemeramnsl U uxX coeauHEHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOTBEPKIAT

OIMMCAHUC TIIPUMCPAMH MOJICKYJIIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2
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COCTAaBJIATH YPABHCHU A peaKuHﬁ, MOATBCPKAAOIUX CYIIECCTBOBAHNC

TeHESTHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

IIPpOrHO3UpPOBAThb CBOMCTBaA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUS,
BO3MOXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pas3JIMYHbIX

YCIIOBHSIX

ClieIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoi U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH IO BBITIOJTHEHHIO
na60paT0prlx XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKHCIIOTO ra3a)

2.5

OpoOBOAWTE pPC€aKUOWM, IMMOATBCPKIAAIONINC Ka4eCTBEHHLIA COCTaB
pa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIJIOpPHU-,
Opomun, womupa, kapOoHat, Qocdar, cunukar, cynbdar,
TUAPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX BELIECTB

ITo Teme: «XuMHs 1 OKpy>Karolas cpeia»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [IJIK

BCIICCTBA; KOPPO3HA MECTAJIJIOB




3.2

HpI/IMeHHTB OCHOBHBIC onepaum/l MLICHHTGHBHOﬁ NCATCIIBHOCTU —
aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3aIUIo,
BBISIBJICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSISCﬁ — I I/I3y‘~IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX DPEAKIMH; €CTECTBEHHOHAYYHBIC
METOJIbl TIO3HAHUS — HAOIIOACHHE, W3MEPEHHE, MOJCIMPOBAHUE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Poiap XxumMuu B )XKM3HU 4eJOBeKa. XUMUS B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BC€IICCTB

IlonsTue o METOJaXx ITIO3HAHUA B XUMHH. YucTele BCIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumuueckue diaeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJI0XXHBIC BEIICCTBA. ATOMHO—MOJ’IGKyanHO@ YUCHUC

XuMuueckas (1)OpMy.Ha. BanieHTHOCTE aTOMOB XUMHUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBasgs g0 XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

1.6

KomnuectBo Bemectsa. Monb. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W YMCIIa CTPYKTYpPHBIX €IMHHUIl BemiecTBa. Pacu€rel mo dopmynam

XHUMHUYECKHUX COSIUHECHUM

dusnyeckue U XMMUUYECKHE SBICHUS. XUMHUUYECKasl PEaKIMs U €€ MPU3HAKH.
3aKOH  COXpaHEHMs  MacCchl  BellecTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukanuss  XUMHYeCKMX  peakluil  (COeIMHEeHMs,  pa3jioXkKeHus,

3aMelIeHus, 0OMeHa)

1.7

XUMHUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYIOH, C
mpaBUJIaMy pabOTHI B 1ab0paTopuu U mpruéMaMu o0palieHus ¢ 1abopaTopHbIM
00opyioBaHHEM, HM3Y4YCHHE W ONHUCcaHue (U3HMYECKUX CBOMCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmoAeHHe (u3uueckux (TUIaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTIEHWE U KOHJICHCAIIHsI BOJIBI) U
XUMHYECKUX (TOPEHHE CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIONEHWE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakIuil (pas3lokeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3oKeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOEICTBUE XKele3a C paCTBOPOM




conu Meau(1l), uzyuenmne cnoco6oB pa3aeneHus cMecel (C TOMOIIbI0 MATHHTA,
(¢buIpTpOBaHUE, BBHIAPUBAHUE, TUCTUJULIMUSA, XpoMaTorpadus), mpoBeIeHNUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAaCChl, CO3/IaHUEC

MoieJield MOJIeKYJ (I1apOCTEeP >KHEBBIX )

Baxwnerinme npencTraBuTenM HEOPraHMYECKUX BELIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3nyxa. Kucinopog — aieMeHT U mpocToe
BenlecTBo. HaxoxkaeHnue kucinoponaa B npupoje, Guandeckue U XuMHYECKUe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrocoObr
MOJy4eHHUsl KHCIopoaa B jaboparopud U MpoMblieHHOCTH. Kpyrosopor

KUCIIOpoJa B mpupoe. O30H — alIoTponHas MoAU(GUKALHU KACIOPOoIa

2.2

TermnoBoii 3¢h(ekT XUMUYECKOH peakmuu, TePMOXHMHUYECKHE YPaBHEHUS,
9K30- M PHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3 PEeKTa, pa3pylICHUE 030HOBOTO CIIOS
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2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B MpUpo/Ie,
¢usnyeckne M XMUMHUYECKHE CBOWCTBA, IMPUMEHEHHE, CIIOCOOBI IMOy4EHUSI.

Kucnorsl u conmu
Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YpPaBHEHHUSIM

dusnyeckue cBoicTBa BoAbl. Boja kak pactBopurenb. PacTBOpBI.
HacplieHHble 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasg 1011 BellecTBa B pacTBOope. XUMHUYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B IpHUpPOAE U B KU3HU uenoBeka. KpyroBopor
BOABl B IMpHUPOAE. 3arps3HEHUE MPUPOAHBIX BoA. OXxpaHa M OYHMCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanuss neoprannueckux coemunenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecojseoOpasyromue. Homenknarypa okcuioB. @u3nyeckue U XMMHUYECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJO0B

OcHoBanus. Kiaccudukanus OCHOBaHMM: IMIENOYM U HEPAaCTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [Toiryyenune ocHOBaHMM

Kucnotsl. Knaccupukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHYECKHE cBoMcTBa KHUCHOT. Pan aktuBHocTu MetasuioB H.H. Bekerosa.

[Tomyuyenue kucnot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3znueckue U XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
['eneTnyeckas CBSI3b MEXAY KJIacCaMH HEOPTraHMYECKHUX COCIUHEHHM

XUMHYECKUN HKCIEPUMEHT: KAUYECTBEHHOE OINPEIEICHUE COIACPIKAHUS
KHCJIOpO/ia B BO3AyXe, MOJy4YeHHe, COOMpaHue, pacrio3HaBaHUE U M3yYeHHE
CBOICTB KUCJIOPOAA, HAOII0/IeHNE B3aUMOCHCTBUSI BEILIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U NIPEKPAILEHUs TOPEHNs (1105Kapa), O3HAKOMIIEHHUE C
oOpa3liaMu OKCHJIOB M OIHMCAaHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHUE,
pacrno3HaBaHHE M M3Y4YEHHE CBOWCTB BOJOpOJA (FOpEHUE), B3aUMOJEHCTBUE
BOZIOpOAA c OKCHJIOM meau(Il) (BO3MOKHO HCII0JIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIO/IEHUE 0Opa3IoB BEMICCTB KOJIMYECTBOM | MOIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHHs] BEUIECTB C  Pa3IU4YHON
pPacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
JI0JIE PACTBOPEHHOI'O BEIIECTBA, B3aMMOJCHCTBHE BOABI C METaUIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
ONpEe/IeJICHUE PACTBOPOB KHUCIOT M IIEJOYEed C IMOMOIIbI) HHIUKATOPOB,
UCCIIeIOBaHNE 00pa3OB HEOPTaHWYECKHX BEIIECTB PA3UYHBIX KJIACCOB,
HAOIO/ICHUE W3MEHEHHUs OKpPAaCKU HMHJIUKATOPOB B PACTBOpPAX KHUCIOT U
nienouel, uzyuenue B3aumozeiicteust okcuna meau(Il) ¢ pacrBopom cepHoit
KHUCIJIOTBI, KHUCJIOT € METallaMH, pEeaKkUUil HeUTpalu3alu, MOJy4YeHHUE
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajjla JpYyruM H3
pacTBopa COJIH, PELICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 o TeMe «BaxHeimune

KJIaCCbhl HCOPTraHNYCCKUX CO€I[I/IHCHPII>1>>

3.1

Ilepnonnueckuit 3akoH u [lepnonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble MOMBITKH KJIacCHUPHUKAIUU XUMHUYECKUX dyeMeHTOB. lloHstue o
TPYIIax CXOIHBIX JIEMEHTOB (IIEJIOYHBIC M IIETOYHO3EMENIbHBIE METaJIbI,
raJloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amQoTepHbIe

OKCHU bl U THAPOKCHUABI

3.2

[lepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XUMHUYECKHX JIJIEMEHTOB
AWM. MenneneeBa. KopoTkonepuoanas # JUIMHHONEPUOAHAS (OPMBI
Ilepnonnueckoir cucreMbl xuMmuueckux dnemeHtoB (.M. Menneneesa.
Ilepuoasl u rpynmnbl. OPU3NYECKUI CMBICT MOPSAIKOBOTO HOMEpPA, HOMEPOB

IIEPUO/Ia U TPYIIIBI JIEMEHTA




3.3
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3.5

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
ITepuonnueckon cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO

AJIEMEHTa Mo ero nosoxxenuto B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYINAaM U IEPUOIAM.
3nauenue [lepuoanueckoro 3akoHa u Ilepuoanyeckoi CUCTEMbI XUMHYECKHUX
AJIEMEHTOB ISl Pa3BUTHs HAaykKHu W npaktuku. .M. MennaeneeB — y4y€HbI U

rpaxxiaHuH

Xumuyeckasi cBsi3b. KoBaseHTHas (MoyisipHasi M HEMOJSIpHAsl) CBS3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBS3b

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pPCaKkuru. Hpoueccm

OKHCJICHHMSA M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XVUMUYECKUH OSKCIIEPUMEHT: H3Yy4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJIOB, B3aUMOJEHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEICHUE OIBITOB, WILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ (ropeHHe, pC€aKluu pa3IOKCHUA, COGI[I/IHGHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3akoH. llepuoguyeckas cucremMa XUMHUYECKHUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX DJIEMEHTOB IEPBBIX TPEX IEPUOJIOB, KAIWs, KalbLUsl MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKCHHEM 3JIEMEHTOB B [lepuoanyeckon

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BewiecTBa: BHJbl XUMUYECKOW CBA3M. THIBI KPUCTAITIMYECKHX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAIUIMYECKON
pemETKN M BHJA XHMMHYecKoi cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHaJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIUXCSA K PAa3IMYHBIM KJIaccaM HEOPIaHMYECKUX

COC}II/IHGHI/Iﬁ, FCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BCUICCTB




1.3

Knaccudukanus XuMUYECKIX peakluid M0 pa3InyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklMU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
M3MEHEHHUIO CTENEHENW OKHMCIEHUS XMMUYECKUX 3JIEMEHTOB, 10 OOPaTUMOCTH,
0 Y4YaCTHIO Karajau3aTopa). OK30- M DJHJIOTEPMUYECKHE pPEaKIIHH,

TEPMOXUMHUYECKUE YpaBHEHUS. IIOHATHE O CKOPOCTH XMMHUUYECKOU PEaKIIU

1.4

1.5

[TonsTue 00 0OpPaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX UM TETEpPOreHHbIX peakuusax. lloHATHe O XUMHYECKOM
paBHOBecHH. DaKTOpHI, BIUAIOIIME HA CKOPOCTbh XUMUYECKOM peakuuu Hu

IMOJIOKCHHUE XUMHUYCCKOI'0 paBHOBECHU

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BaHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

1.6

Teopust 3NEKTPONUTUYECKON AUCCOLMAIMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KatroHnbl, aHMOHBI. MeXaHHU3M JAMCCOLMAIIMH BEIIECTB C Pa3INYHBIMK BHIAMH
xuMu4eckou cBsizu. Crernenp aucconnanuu. CUabHbIC U C1a0ble JIEKTPOJIUTHI.
Peakiiun monHoro oomMeHa. Y CIoBUsI IPOTEKaHUS peaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBIE MOHHBIC ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHUH W COJIe B CBETE IMPEACTABICHUN 00 DIICKTPOIUTHYCCKOM

nuccounanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [loHsATHE O rHIpoNHN3e coneit

1.7

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTATUTMYECKHX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaylsioB (rpadura u
ajyiMasa), CJIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIE0BAaHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW peaklUWu OT BO3JAEHUCTBUS Ppa3IUYHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JUCCOLMAlNY  KUCJIOT, INenoYeil M comell (BO3MOXKHO HCIOJIBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJACHHUE ONBITOB, WUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHE OcajKa, BbIIEICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peaklUii (TOpeHHE, peaKuu Pa3iokKeHHs], COEAMHEHNUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C IIOMOIIBI0 KayeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMECHTAJIBHBIX 3a1a4

Hewmeramnsr 1 ux COCIMHCHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,

XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC n (I)I/IBI/I‘-ICCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XMMHUYECKHME CBOMCTBAa Ha IPHUMEpPE XJopa
(B3auMoielicTBUE C MeTa/lllaMi, HEMETaJllIaMH, I1IeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YeHHE, MPUMEHEHUE.
JelictBue XxJiopa W XJOPOBOJOpOJA HAa OPraHu3M 4YejoBeka. Bakueitmume

XJIOpUAbI U UX HAXOXKIACHUC B IIPUPOAC

2.2
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2.4

2.5

OOmas xapaktepucTuka 371eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeNeHH OKUcaeHus. CTpoeHue U pU3ndecKue CBOMCTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCJIOpoa U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJI, CTPOCHHE,
busnueckue W XuUMHUYECKHe cBoHcTBA. OKCHUIBI cepbl KaK MPEICTaBUTEIN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCIIO0Ta, PU3MUECKUE U XMMHUYECKHE CBOWCTBA
(oOmue Kak IpeacTaBUTENs Kilacca KUCIOT U cnenuduueckue). XUMUYECKUe
peaKIuy, JexKallue B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOJIy4eHUs! CepHOU
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA pPCaKIusd Ha
cyabdar-uoH. Haxoxenue cepsl 1 €€ coeqUHEHUN B mpupoje. XUMUYECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSIMUA CEePhl (KUCIOTHBIE JTOXKIH,

3arpsA3HEHUC BO3AyXa U BO,I[OéMOB), CII0COOBI €T0 MMpCaO0TBPaAlICHHA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, pPacCIpOCTpaHEHHE B
npupoe, pusnueckue U XuMuieckue cBoiictsa. Kpyrosopot azora B npupoze.
AMMI/IaK, €ro (1)I/ISI/I‘I€CKI/IC U XHUMHYCCKHUC CBOI\/JICTBa, IOJIyuU€HUC U
npuMeHeHne. Conu aMMOHUS, UX (PU3MUYECKHE W XHMHYECKHE CBOMCTBA,
npuMeHenre. KauectBeHHas peakius Ha HIOHbl aMMOHUS. A30THas KUCIIOTa, €€
HoJy4eHue, pu3nyeckue 1 XMMUYecKre CBOMCTBa (00IIMe KaK MpecTaBUTeNs]
Kjacca KHUCIOT M crnenuduueckue). Vcnonb3oBaHMe HUTPATOB M CONEH
aMMOHHS B KaueCTBe MHUHEpPAIbHBIX yJI0OpeHui. XUMHUECKOe 3arps3HeHue
OKpYXaroIle cpelibl COeNMHEHUSIMHU a30Ta (KUCIOTHBIE JI0K/U, 3arps3HEHNE

BO3/yXa, MOYBBI U BOJIOEMOB)

docdop, amnorponHbie Moaupukanuu pocdopa, GpuznMUEcKre U XUMUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, mosyueHue. McmonszoBanne (ocharoB B KauecTBe
MHUHEpAJIbHBIX YI00peHUi

OO6mas xapaktepucTuka 371eMeHTOB [VA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEeHH OKHUCICHHS. YTJEpOJ, aJIOTPOIHBIE

MO,Z[I/I(I)I/IKaI_II/II/I, PacIpoCTpaHCHUE B IIPUPOIC, (I)I/IBI/I‘-IGCKI/IC N XHUMHUYCCKUC




2.6

cBoiictBa. Ancop6iusi. Kpyrosopot yriepona B mpupoae. OKcuisl yrieposa,
ux (pusmyeckre M XMMHUYECKHE CBOMCTBA, NEHCTBUE HA KUBBIE OPraHU3MBI,
MOJTy4YeHUE W TPUMEHEHHE. DKOJIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCUIOM
yraepoaa(lV); rumoresa rio6anbHOr0 MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ cond, uX (PU3MYEeCKHe W XUMHUYECKUE
CBOIICTBa, Mmoy4yeHue U npuMeHeHue. KadecTBeHHas peakuus Ha kapOOHAT-
noHbI. Vcronbp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO3STMCTBE

[TepBoHavabHBIC MOHATHSA 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriieposna (MeTaH, STaH, 3TWIEH, alleTWICH, 3TaHOJ, TJIUIEPHUH, YKCyCHas
kuciora). X coctaB m xumuueckoe crpoeHue. [loHaTtne o OmosoTHUECKH
BOKHBIX BEIECTBAX: XHUpaX, OelKax, YrjieBoJax — W MX POJU B KHU3HU
yelioBeka. MarepuaiabHOE €IUHCTBO OPraHMYECKUX W HEOPraHWYECKUX

COEeIMHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue © XUMHYECKHE CBOICTBA, WOJIY4YCHHE U
npuMeHeHue. CoeanHeHust KpeMHus: B npupoze. O0mue npeactaBieHust 00
okcuze kpemMHusA(1V) n kpemuueBoit kuciore. CUIMKAThI, UX UCIIOJI30BAHUE
B ObITy, MeIUIMHE, I[POMBIIUIEHHOCTH. BakHeimue crpouTenbHble
MaTepuasbl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobmembl
0€30I1aCHOTO0 MCIIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IOBCEIHEBHOMN

KU3HHU

2.8

XUMUYECKUH 3KCIEPUMEHT: U3yUeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEICHNE KaUeCTBEHHBIX pEaKkLUil Ha XJIOpUA-
MOHBl M HAOJIOZEHHE NPU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIMOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OoOpas3lamMH XJIOPUI0B
(raoreHuI0B); O3HAKOMJIEHHE C O00pa3laMu cepbl U €€ COeqUHEHUSIMHU
(BO3MOKHO HCHOJB30BAHUE BHJIEOMATEpUANIOB); HAOIIOJEHHUE Tpoliecca
0o0yrnuBaHus caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI,
U3y4eHHe XUMUUYECKUX CBOMCTB pa30aBICHHON CEpPHOM KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH U HaOII0JeHHe Npu3HaKa eé
POTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, pocdopa 1 ux
coeMHEHUN (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMAaTEpPHANIOB), 0Opa3laMu
a30THBIX U (ocOpPHBIX yAOOpEHMIt; OTydeHne, coOOupaHue, pacro3HaBaHue
U U3y4YEHHE CBOMCTB aMMHaKa; MPOBEJCHNUE KaueCTBEHHBIX PEaKIMil Ha HOH

aMMOHHUs U (I)OC(baT-I/IOH U HU3Yy4YCHHUC TIPU3HAKOB HUX MPOTCKAHUA,




B3aMMO/IEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); M3yYCHHE MOJENeH KpUCTAIUNIMYECKUX
pemérok ainmasza, rpadura, ¢yiepeHa; O3HAKOMJIEHHE C IPOLECCOM
asicopOLMK paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclOo3HaBaHUE M U3yUCHHE CBOWCTB
YIJIEKUCIOro Ta3a; NpOBEIEeHHE KayeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-HOHBl UM M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUS; O3HAKOMIICHUE C
IPOAYKIHMEN CUIMKATHOW MPOMBIIIJICHHOCTH; PELICHUE dKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHeNIIe HeMeTaJIbl U UX COEMHEHUS

MeTtamisl U uX COCAUHCHUA

3.1

OO0mas xapakKTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAHHH
nx nonoxeHuss B llepmomuueckorn cucreMe XUMHYECKUX 3iiemeHToB J[.H.
MenpeneeBa u ctpoeHust atomoB. CTpoeHre MeTauioB. MeTtaminueckas CBs3b
W METaUIMYeCKass KpUCTAUIMYECKas pemérka. DJIEKTPOXUMUUECKUU psif

HaIIpSHKEHUN METaJlIOB

3.2
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dusnueckue 1 XMMUYECKHEe CBOMCTBA MeTayIOB. O0IIKe CIIoCOOBI MOTyYeHUS
MmeTasuioB. [ToHATHE O KOPPO3HH METAIIIOB, OCHOBHBIE CIOCOOBI 3aIIUThI UX OT
koppo3uu. Cruiassl (CTaib, YyTryH, JIOPaJIOMUHUN, OpOH3a) U UX IPUMEHEHUE

B 6LITy " IIPOMBIINIJICHHOCTH

[[lenouynsle MeTaybl: nosoxkeHue B [lepuoauueckoil cucteMe XMMHUYECKHX
aneMmeHToB J[.MI. MenzaeneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusznyeckre U XMMHUYECKHUE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METaIOB U UX

COeTUHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMM: TIOJIOKEHHE B
Ilepuoguueckot cucremMe xumuueckux dnemeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXO0XKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusi W Kaubliks. BakHeWIne CoeIWHEHHS KalbIHs (OKCHI,

TUAPOKCHI, coyr). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: onoxenne B lleproanyeckoil CUCTEMe XUMHUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpoeHUE aTOMA; HAXOXKJIEHUE B mpuponae. Pusznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWCTBA OKCHAA W

THAPOKCHU A AJIFOMUHHAA

Keneso: nonoxxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMentoB J[. 1.

MenpeneeBa; CTpoeHHE aToMa; HaxoXaeHue B mpupoxae. Dusnueckue u




3.7

4.1

XUMUYECKHUE CBOMCTBA >kene3a. OKcuabl, THAPOKCUIbI U conu sxeneza(ll) u

xene3a(Ill), mx coctas, CBOICTBA U TIOJTyYCHHUE

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,
uX (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIUIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAIIOB), 0CcOOeHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
MCIIOJIb30BaHUE BUAEOMATEPUAsIOB); MUCCIIEOBAHUE CBOMICTB KECTKOM BObBL;
Ipoluecca TOpPEHMsI JKelle3a B  KHCIOpoAe (BO3MOXKHO —HCIIOJIB30BAHUE
BUJICOMATEPHAJIOB); IPU3HAKOB NMPOTEKAHMSI KAUECTBEHHBIX PEAKIINIl Ha HOHBI
(Marnusi, Kaiublius, amtoMuHus, nuHka, xenesa(ll) u xeneza(Ill), meau(1l);
HaOJI0/IEHUE U OMMCAHKUE MTPOLIECCOB OKPAIlIMBAHUS [JITAMEHU HOHAMU HATpPUS,
Kausg ¥ Kanblusg (BO3MOXKHO  HCIIOJB30BAaHHME  BHUICOMATEPUAIIOB);
uccienoBanre aMm(pOTEepHBIX CBONCTB TMAPOKCHAA aFOMUHUSA M THIPOKCH]IA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BaxkHeilme meTanibl
U UX COCUHEHUSD)

XuUMHS ¥ OKpYyXKarolas cpeia

HoBble maTepuanel u TexHOIOTMU. BeniecTtBa u mMaTepuaibl B IOBCEAHEBHOM
JKU3HM 4esloBeKa. XUMUs U 310pOBbe. be3omacHoe HeIoap30BaHNEe BEUIECTB U

XUMHNYCCKHX peaKHI/Iﬁ B 6LITy. HepBaﬂ InmoMomb IIpu XUMHYCCKUX OKOrax U

OTpPaBJIEHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  I'PAaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomiei cpeasl [TK. Ponb xumun B pelieH!# S5K0JI0OrHYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKHU YIJIEBOJOPOJOB (yroyib, IPUPOAHBIN ra3, HeQTh),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBIIINIEHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: U3y4YeHHEe 00pa3lioB MaTepHalioB (CTEKJIO, CIIJIaBbl

MCTAJIJIOB, IOJIMMCECPHBIC MaTepI/IaJ'IH)




IPOBEPSIEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon

NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0
YPOBHSI OCBOECHHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMBbl
OCHOBHOI0 0011ero oopazoBanus Ha ocHoe PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAEMOCTH SBJICHUA NPUPOABI, TOHUMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XHMMHYECKOM HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIel KyJIbTypbl W IPaKTHYECKOU
NEeSITEeIbHOCTH 4YeJOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAU APYTUX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAy4YHBIX METOAAaX IO3HAHUS, B TOM YHUCJIE 3KCIEPUMEHTAJIbHBIX W
TEOPETUYECKUX METONAX MCCICAOBAHMS BELIECTB U U3Y4YCHUS
XUMUYECKUX PEaKIUi; YMEHHE MCIOIb30BaTh MOJIEIU JJI OOBSICHEHUS

CTPOCHUA aTOMOB U MOJICKYIJI

0 chepax mpodeccHoHaTHHON JEATEIBHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMM  TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHAX
XUMHYECKOW HAayKH, YTO TMO3BOJUT OOYYArOIIUMCS paccCMaTpUBaTh
XUMHIO Kak cdepy cBoeit Oynyiieit npodeccuoHanbHOM eI TeTbHOCTH U
cieNaTh OCO3HAHHBIM BHIOOP XUMHUHM Kak NPO(UIBLHOTO IMpeaMeTa npu

nepexo/ie Ha YPOBEHb CpelHero o0Iero oopa3oBaHus

Brnanenue cuctemMoll XUMUYECKHUX 3HAHUM U YMCHHUEC NPUMCHATL CUCTEMY

XUMHUYCCKUX 3H&HPII>1, KOTOpas BKIIIOYACT:

2.1

BAKHEUININE XUMHUYECKHUE IOHATHUA. XUMHUYECKUU JJIECMEHT, aToM,
MOJIEKYyJa, BEIIECTBO, MPOCTOE W CIOXKHOE BEIIECTBO, OAHOPOAHAS U
HEOJTHOPOHAS CMECh, OTHOCHUTEIIBHBIC aTOMHAsI U MOJICKYJISIpHAsI MacCHI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MOJIIPHBIN 00bEM, OKCHUTI,
KHCIIOTa, OCHOBaHWE, COJb (CpemHsis), XUMHUYECKas PEaKI[us, peakinu
COCIIMHEHUS, PEaKIMH pPAa3JIOKEHUsS, PEaKIUU 3aMEIleHUs, PEeaKInu
oOMeHa, TeTuI0BOM (PEKT peakiu, IK30- U IHIOTEPMUUECKUE PEAKITUH,
pacTBOp, MaccoBast JI0JIsi XUMHUECKOTO DJIEMEHTA B COEIMHEHUH, MacCOBast
JIOJISL ¥ TIPOIICHTHAsI KOHIICHTPAIMS BEIIESCTBA B PACTBOpPE, SAPO aroma,

3JI€KTp0HHLII71 [ (0) aToMa, aToOMHasd op61/1Tam>, paauyc aroma,
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BaJICHTHOCTD, CTENEHb OKHCJICHHS, XAMHUYECKast CBSI3b,
ANEKTPOOTPUIIATEIBHOCTD, TOJIAPHAs U HEMOJSIpHAsi KOBAJEHTHAsI CBS3b,
WOHHAsl CBSI3b, METAJUIMYECKAs CBS3b, KPUCTALUIMYECKAS PEIIETKA
(aTromMHas1, HOHHAs, METATTMYECKAsl, MOJICKYJISIpHAs ), UOH, KATHOH, aHUOH,
AIEKTPOJIUT U HEAIEKTPOIIUT, JIEKTPOJMTUYECKAS JUCCOLIMALIUS, PEaKIUU
HOHHOTO  OOMEHa,  OKHUCJIMTEJIbHO-BOCCTAHOBHUTEIBHBIC  PEAKIIHH,
OKHUCIIUTEIb M BOCCTAaHOBUTEIb, OKHCICHHE U BOCCTAaHOBIICHUE,
AJEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTHUMbIe W HEOOpaTUMBbIC
peaklu, CKOPOCTh XMMHUUYECKOW peakuuu, karanusarop, [1/IK, koppo3us
METAaJIJI0B, CIUIaBHI

OCHOBOIIOJIAralolie 3aKOHbl XUMHHU: 3aKOH COXPAHEHUS Macchl,
nepuoanueckuii 3akon J[.M. MenaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpO

TEOpUHU XHMHH: aTOMHO-MOJIEKYJISIpHAsI Teopus, Teopus

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

3.1

yYMEHHE PaBUIBHO UCIIONIb30BATh N3YUCHHBIE BELECTBA U MaTepHaIbI (B
TOM YHCIIE MHHEpaJbHbIE yJOOPEHUsS, METAUIBI U CIUIABBI, MPOIYKTHI
nepepabOTKM  NPHUPOJHBIX  HMCTOYHUKOB  YIJIEBOJAOPOAOB  (yris,
OPUPOJHOTO Ta3a, He(YTH) B OBITY, CEIBCKOM XO3AHCTBE, Ha
IPOM3BOJICTBE M MOHMMAHUE 3HAUYEHUS KUPOB, OEITKOB, YIJIEBOJOB JUIS
OpraHm3Ma 4YellOBeKa, yMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECTB MU
XMMHUYECKUX IMPOLECCOB HA OpPraHU3M YeJOBEKa M OKPYKAIOLIYIO

MPUPOJIHYIO CPEY

3.2
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34

YMCHHUEC HHTCIPHUPOBATH XUMHYCCKUC 3HAHUA CO 3HAHUAMU AOPYTUX

y‘le6HLIX npeaAMETOB

HaJINYME OMbITa PabOTHI C Pa3IMYHBIMU MCTOUYHUKAMH MH(OpPMAIMU O
XUMUM (HaydyHas W HAy4YHO-IOMYJISIpHAs JMTeparypa, CIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

yMeHHE OOBEKTHMBHO OIICHMBAaTh HMH(POPMALMIO O BEIIECTBAX, HX
MIPEBPAILICHUAX U MPAKTUYECKOM NPUMEHEHUN U YMEHUE UCIIOJIb30BaTh
e€ JUIs pelIeHus: yueOHO-T03HaBaTeIbHbIX 3a1a4

Bitanenue ocHOBaMM MOHATUMHOIO alIapara ¥ CUMBOJIMUECKOTO A3bIKa

XUMUH JIJIs1 COCTaBIeHHs POPMYJT HEOPTaHUYECKUX BEIECTB, YPAaBHEHHM




7.1

XUMUYECKUX PEAKIUN; OCHOBaMU Xxumudeckoil HomeHkaaTypsl (IUPAC

1 TPUBUATBHOM )

YMeHue OOBSCHATh CBs3b NOJOXKEHUs 3eMeHTa B llepuoauueckoi
CUCTEME C YHCIOBBIMM  XapaKTEPUCTUKaMH CTPOEHHUS aTOMOB
XMMHMYECKMX JJIEMEHTOB (COCTaB M 3apsii  sjpa, oOliee Yucio
AJIEKTPOHOB), PACIPEAEICHUEM D3JEKTPOHOB [0 JHEPreTUUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NMEPUOOB, KAIUA U KaJIbLIHS
[IpencraBneHne 0 NEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKHX
AJIEMEHTOB (paguyc aTroMa, 3JIEKTPOOTPHULATEIbHOCTh), IPOCTBIX U
CJIOHBIX BELIECTB OT IOJI0XKEHUS MIEMEHTOB B [Iepnonnueckoii cucreme
(B MaJIbIX NEpUOJAX U IJIaBHBIX NOArPYIIAaX) U AIEKTPOHHOI'O CTPOEHUS
aToMa

YMmenue kinaccuuuupoBarh:

XUMHUYCCKUEC DJICMCHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC PCAKIIUHA

YMeHue onpeners:

8.1

BAJICHTHOCTD M CTCIICHb OKUCIICHUA XUMHUYCCKUX 3JICMCHTOB, 3aps/] HOHA

8.2

8.3

BHJI XUMHYECKOM CBA3M M THI KPHUCTALIMYECKOM CTPYKTYpbl B

COCOAUMHCHUAX

XapaxkTep Cpebl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHUH )

8.4

OKHCIIUTCIIb U BOCCTAHOBHUTCIIb

YMeHue xapaktepus3oBarh (pU3nUecKre 1 XMMUYECKHUE CBOMCTBA:

9.1

MPOCTHIX BEHIECTB (KUCIOPO, 030H, BOAOPOI, TpaduT, aiMa3, KpeMHHH,
azoT, hocdop, cepa, XJI0p, HATPUH, Kaluil, MAarHU, KalblU{, ATFOMUHHH,

JKeJe30)

9.2

9.3

CJIOKHBIX BEUIECTB, B TOM YHCIIE WX BOJHBIX PACTBOPOB (BOJA, aMMHUAK,
XJIOPOBOJIOPO, CEPOBOOPOJI, OKCUABI U THIPOKCUABl MeTamioB [-I1A
rpynmn, amomunus, menu (1), nunka, sxenesa (I1 u 11I), okcunp! yrnepoaa
(IT u 1IV), xpemuus (IV), azota u docdopa (III u V), cepsr (IV u VI),
CepHHCTas, CcepHas, a30THCTas, a3oTHas, QochopHas, yroyibHasd,

KpEMHHECBAaA KUCJIOTAa U UX COJ'II/I)

MPOTHO3MPOBATh U XapaKTEPHU30BATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH

OT UX COCTaBa U CTPOCHUA, NPUMCHCHHUEC BCUICCTB B 3aBUCUMOCTH OT UX
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CBOMCTB, BO3MOJKHOCTb IIPOTCKaHUsS XHMHUYECKMX IIPEBpallcHUN B
pa3IMYHBIX YCIOBHAX

VYMeHne cocTaBiISITh MOJICKYJIIPHBIC U MOHHBIC YPaBHCHUSA peaKHHﬁ, B

TOM YHUCJIC:

10.1

peaxIuit HFOHHOTO OOMeHa

10.2

OKHCIIUTCIBHO-BOCCTAaHOBHUTCIBHBIX peaKLII/Iﬁ

10.3

10.4

WJUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIAcCOB (TPYIII)

HCOpPTraHN4YCCKUX BEIICCTB

MOATBCPKAAOIUX I'CHECTUYCCKYIO B3aMMOCBA3b MCXKAY HUMU

11

YMeHue BIUUCIATH (IPOBOJAUTDH PACUETHI):

11.2
11.3

11.4

12

12.1

OTHOCHUTEIIBHYI0O MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl  BEIECTB,

MaCCOBYIO OO XUMHNYECCKOI'O 3JICMECHTA B COCAUHCHUN
MacCCOBYIO JOJIKO BEIIECTBA B paCTBOPEC,
KOJIMYCCTBO BCUICCTBA U €TI0 MacCCy, 00BEM ra3oB

M0 YpaBHCHHSIM XUMHUYECKMX PEAKIUH ¥ HAaXOJUTh KOJUYECTBO
BEIIIECTBA, 00BEM U MacCy pearcHTOB WX POJIYKTOB PEAKIIUU
Bnanenue (3HaHME OCHOB):

OCHOBHBIMH METOJIaMU HAY4YHOTO IMO3HaHMs (HAOJIOJCHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICITMPOBAHKE) NIPH W3YUCHHH BEUICCTB U XUMHYCCKHX
SABIIEHUH; yMeHHe chHOPMYyIUPOBATh MPOOIEMYy U MPEIJIOKUTh MyTH €€

pereHust

12.2

12.3

6e30macHOM pabOThl C XUMUYECKUMH BEIIECTBAMHU, XUMHUYECKOM MOCY 101

U 1abOpaTOpHBIM 000PYAOBaHUEM

npaBuUiIaMu 0€30MacHOro 0OpalleHHsl ¢ BeIECTBAMHU, UCTIOIb3YEMbIMHU B
MOBCE/IHEBHON JKU3HHU, MpaBWJIAMU TOBEJIEHUS B LENIX cOepekeHus
3I0pPOBbSl U OKPYXKAIOIIEW NPUPONHOM Cpeabl; IIOHMMaHHWE Bpena
(omacHOCTH) BO3AEMCTBHUSI Ha JKUBBIE OPraHU3Mbl ONPEAECTIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHHUS W NPEAOTBPAIICHUS HUX BPEIHOTO

BO3JICUCTBUSA

13

Hamuuune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYHICCTBJIICHUA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

M3Yy4YEeHHE U ONucaHue PU3NYECKUX CBOMCTB BEIIECTB; 03HAKOMIIEHHUE C
(GU3NYECKUMU U XUMUYECKUMU SIBIICHUSIMU; OIIBITHI, WILTIOCTPUPYIOIINE

MIPU3HAKY IPOTEKaHUS XUMUYECKUX PEaKIUi




13.2

U3y4eHHe CIIOCO00B pa3aeeH s cMecel

13.3

MOJIYUYCHHEC KUCJIOPOJa U U3YUCHUC €CTO CBOﬁCTB; MOJIy4YCHHEC BOAOpOJAa U
HU3YYCHUE €TI0 CBOfICTB; IMOJIYUYCHHE YTJICKHUCIIOrO rada M M3y4YCHHUEC €TI0

CBOWCTB; MMOJy4EHUE aMMHAaKa U U3YYEHUE €r0 CBOKCTB

13.4

13.5

IIPUTOTOBJICHUE PACTBOPOB C  ONPEACIIEHHOM MAacCOBOM  JIOJIEH
pPacTBOPEHHOTO BEIIECTBA
MPUMEHEHNUE UHANKATOPOB (JJaKMyca, METHIIOpaHka U ¢eHodTarienHa)

JUIS OTIpEZIeTIEHHs XapaKTepa Cpebl B paCTBOPAX KUCIOT U IeIoYeit

13.6

UCCJIEOBAaHUE U ONMCAHUE CBOMCTB HEOPraHUYECKUX BELIECTB PA3IMUHBIX
KJIaCCOB; M3y4YEHHE B3aMMOJEHCTBUS KUCIOT C METaUlaMH, OKCUAAMU
METAJJIOB, PAaCTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAaHMSMH, COJIIMU;
[OJIyYeHHE HEePacTBOPUMBIX OCHOBAHMI{; BBITECHEHHE OJHOIO MeTallla
JpyTUM M3 pacTBOpa COJIM; HCCIEI0BAaHUE aM(OTEPHBIX CBOMCTB

THAPOKCHUAOB AJIIOMHUHUA U ITUHKA

13.7

13.8

pelIeHNEe SKCIEePUMEHTAIBHBIX 3a/1ady Mo TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI»; «IJIEKTPOJUTUYECKAs IUCCOIUALIUN;
«BaxkHenmme HeMeTaluIbl 1 UX COSTUHEHUSY; « BaskHEeHIITHE METalIbl 1

HnX COCAUHCHUA»

XHUMHUYECKHE DKCTICPUMEHTBI, WIUTFOCTPHPYIOIIUE TPU3HAKH POTCKAHUS
peakiuii HOHHOro 0OMEeHa; KaYeCTBEHHBIC PEAKIINH Ha MPUCYTCTBYIOIIHE
B BOJHBIX pacTBOpax HOHBI: XJIOpUI-, OpOMUA-, MOAUA-, CyIb(ar-,
docdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THUIPOKCUI-HOHBI, KATHOHBI
aMMOHHMSI, MarHusl, KajbIlHs, alllOMUHUsA, kKene3a (2+) u xkenesa (3+),

Meau (2+), LMHKa

14

VYMmeHnue:

14.1

IPEJCTaBIATh  PE3yJbTaThl JKCIEpUMEHTa B  (OpME  BBIBOJOB,
JI0Ka3aTeabCcTB, IpaUKOB W TaOMUIl M BBIABIATH HMIHMPHUYECKHUE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-OI[aeMLIMI/I XUMHNYCCKHNMHU
ABJICHUAMH W MpoHecCcCaMu, MPOUCXOAAINMMU B MaKpO- U MHUKPOMHUPE,

0OBSACHSITH IMPpUYUHBI MHOT 006pa31/151 BCIICCTB




INHEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHA

Yucrteie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

1.3

ATOoMEI U MOJICKYJIBL. Xumudeckue dieMeHThl. CHMBOJIBI XHMHYECKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuaeckas (bopMyna. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JeMeHTOB. CTeleHb

OKHCJICHUA

1.4

3aKOH MOCTOSIHCTBA COCTaBa BCIICCTB. OrtHocuTenbHasd aTroMHas Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca. MaccoBas J0J1s1 XUMHYECKOT'0 3JIeMEHTAa

B COCAMHCHUU

1.5

1.6

KommdgectBo BemiectBa. Monb. MonsipHas macca. MolsipHBIE 00bEM Ta3oB.
B3aumocBs3b KOMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ou3nyeckue U XUMHUYECKUE SIBIICHUS. XUMHYECKas peakuus U e€ MpPU3HAKH.

3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpaBHCHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3dKOH 1 HepI/IOI[I/I‘ICCKaH CHUCTCMAa XUMHNYCCKHUX DJICMCHTOB HI/I

MenpneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4eCKux dnemeHToB J1.1.
Menpneneesa. Ilepuons! u rpymnmnsl. @U3HYECKHUI CMBICIT MTOPSIAKOBOTO HOMEDA,

HOMCPOB II€pHoaa U I'pyHIibl 3JICMEHTA

2.2

Crpoenune atomoB. CoctaB aromMHbIX siaep. M3oromnbl. Dnexktponbl. CTpoeHue
JIEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHMYECKHX 3JIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneesa
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3aKOHOMCpHOCTI/I B U3MCHECHNH CBOMCTB XMMHUYCCKHUX DJIEMCHTOB MEPBBIX TpéX
nepuoaoB, Kajlvsd, KaJlblus (pazuzlyca ATOMOB, JJICKTPOOTPULATCIIbHOCTH,
METATINYCCKUX U HEMETATTIIMYCCKUX CBOﬁCTB) 1 ux COCILI/IHGHI/Iﬁ B COOTBCTCTBHH

C ITOJIOKCHHUEM 3JICMCHTOB B Hepﬂo;u/mecxoﬁ CUCTCMC U CTPOCHHUEM UX aTOMOB

CtpoeHue BemecTa

3.1

Xumudeckasi CBsi3b. KoBasieHTHast (TOJISIpHass W HEMOJIAPHAsi)  CBS3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMMHUYECKMX  3JIeMEHTOB.  VOHHas  CBs3b.

Merannuueckas CBSI3b




3.2

Tunbel KpUCTANIMYECKHX PEMIETOK (aTOMHAasl, HMOHHAs, METAJIMYECKas),
3aBUCUMOCTH CBOMCTB BEIIECTBA OT THMA KPUCTAUNIMYECKONW PEIIETKH U BHAA

XUMHUYECKON CBI3U

4.1

4.2

Baxuelime npencraBuTeNM HEOpPraHMYECKUX BewlecTB. Hemeramnsl u ux

COCOIUHECHUS. MeTamisl 1 ux COCAMHCHUS

Knaccudukanmss ¥ HOMEHKIATypa HEOPraHHMYECKUX COCIMHEHUH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIC) u
Hecosieo0pa3yiue; OCHOBaHWHM (IIEI0YM M HEPACTBOPHMBIC OCHOBAHWS);
KHCIOT (KHCIOpOJACOoAepKalue U OECKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CpPEIHUX M KUCIIBIX)

dusndeckue M XUMUYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-HEMCTAJLIIOB:

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

4.3

4.4

du3pyecke M XUMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIOB: JIMTHA,
HaTpusd, Kajlud, Maravus W KaJlbOWs, aJIIOMUHHSA, KCIIC3a. SHGKTpOXI/IMI/ILIeCKI/Iﬁ

o) HaprI)KeHI/Iﬁ MCTaJI1JIOB

dusndyeckue U XMMHYECKHE CBOMCTBA BOJOPOIHBIX COGI[I/IHCHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

du3nyeckue U XUMHUYECKHE CBOMCTBa OKCHI0OB HemeramioB: cepel (IV, VI),
azota(Il, IV, V), dpochopa(Ill, V), yraepona(Il, IV), kpemuus(IV). Ilonyuenue

OKCHJOB HEMECTAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiicTBa okcuaoB: MertawioB IA-IIIA rpynn, mmuka, memu(Il) u

xenesa(ll, III). [TomyyeHre okCUI0B METAIIOB

XUMHUYECKHE CBOMCTBA OCHOBAHUH M aM(OTEpHBIX THAPOKCHJIOB (HA IpUMeEpe
THIPOKCUIOB ~ aJIIOMMHHUS, JKene3a, LMHKa). llomyuyeHue ocHoBaHMM U
aM(OTEPHBIX THAPOKCUIOB

OO0ue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEpOBOIOPOIHOM,
CEpHHUCTOM, CepHOH, a30THOU, GochopHOl, KpeMHUEBOH, yronbHoil. Ocolbie
XUMUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOM CEPHOM W Aa30THOW KHUCIOT.
[Tonyuenne kucior

OO0ue xuMHuYeckre cBoiicTBa cpenHux coneil. [lomyuenue coneit

[lonyuyenue, coOupaHue, paclio3HaBaHHME BOAOPOJA, KHUCIOPOJAa, aMMHaKa,

YTJIEKHUCIIOTO Ta3a B J1abopaTopuu

4.11

4.12

[Tonyyenne amMmmuaka, CepHOM M a30THOM KHCIIOT B MPOMBIIIIeHHOCTH. Ob1mue

CITIOCOOBI MOJIy4YCHHU S MCTAJIJIOB

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTAaHUYCCKUX COE€TMHEHUI




XUMHUYECKUE PEAKIUU

5.1

Knaccuukanus XMMUYECKHX PEAKIMA 10 Pa3IMYHbIM MPU3HAKAM: 10 YUCITY U
COCTaBy YYacTBYIOIIMX B pPEaKIUU BEUIECTB, MO TeIuioBoMy 3ddexTy, 1o

M3MEHCHHIO CTEIICHEH OKHCICHUSI XUMHUYECKHUX SJIEMEHTOB

52
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5.4

TemnoBoit 3¢ pekT xuMuIeckoi peakuu, TePMOXUMUYECKHUE ypaBHEHUS. JK30-
U DHIOTEPMUYECKUE PEaKIMU. TepMOXUMUYECKUE YPABHEHUS
OKHCIUTENTBHOBOCCTAHOBUTENBHBIE peakiMi. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipomiecchl  OKMCIEHHMST W BOCCTAHOBICHHs.  ODJIEKTPOHHBIH  OanaHc
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINU

TCOpI/IH 3J'I€KTpOJ'IPITH‘l€CKOI>i Jucconranuu. KaTI/IOHBI, AHHOHBI. :‘)J'IGKTpOJ'II/ITBI u

HEOJICKTPOJIUTHI. CunbHbIe U c1adbie OJICKTPOJIUTHI. CrerncHb JucCcomranmn

5.5

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAaHUA peaKI_[I/Iﬁ HOHHOTI'O O6M€Ha,

IIOJIHBIEC Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN

XHMHMS M OKpYXKarolas cpena

6.1

BemectBa m Marepuansl B IIOBCEJHEBHOW JKM3HM 4YeloBeka. besomacHoe
UCIOJb30BAHUE BEIIECTB U XUMMUYECKMX peaklui B J1abopatopuu U OBITY.

HepBas[ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUYECKOE 3arpsi3HEHHE OKpy’Karouled cpeabl (KUCIOTHBIE — JIOK[IH,
3arps3HEHUE IO0YBBI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro MpeAOoTBpaICHUs
[Ipenensnas nomyctumast koHueHtpauus emectB (ITJAK). Pomp xumuum B
pelIeHNH SKOJIOTMYECKUX TMpolieM. YcuieHue NapHUKOBOro sddexra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ota, docdopa, yriepoaa, KpeMHUS U UX COCAMHEHHI B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CelbCKOM Xo3siicTBe. IlpumeHeHune
METAJJIOB U CIUIAaBOB (CTajlb, YYIryH, IIOPAJTIOMHHHM, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeuHeHuil. [IoHsTHe 0 KOppo3uM METalJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[IpupoHble HMCTOYHMKH YTJIEBOAOPOAOB (yroilb, MPHUPOIHBIA ra3, He(Th),

MPOJYKTHI UX MepepaboTKH (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

7.1

HepBOHaan'II)HI)Ie MOHATHI 00 OPraHMv4CCKUX BCHICCTBAX KaK O COCIWHCHHAX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alICTHUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICJ'IOTa).
IloHsTre 0 OHOJIOrMYECKH BasKHBIX BCIICCTBAX: KUpax, 6em<ax, YTIIEBOAAX — U UX
POJIA B JKU3HU YCIIOBCKA

PacuéTrr:

10 (I)OpMyJIaM XUMHYECKHX COCIMHEHUM




7.2

Macchl (MacCOBOI) IO PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

110 XUMHUYCCKUM YPABHCHHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xwumus, 8 kimacc/ I'abpuensa O.C., OctpoymoB W.I'., CragkoB C.A., AKIIMOHEpHOE
o6mectBo «3narenbcTBo «IIpocBemienrey
2. Xumws, 9 knace/ 'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., AKImoHepHOe

obmectBo «M3narenscTBo «IIpocBemenner»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://rosuchebnik.ru/ -"IIpocemenue" Kopriopauus Poccuiickuii yaeOHMK

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.edu.ru — DenepanbHbie 00pa3oBaTeIbHbBIE PECYPCHI ISl 00IIETO 00pa3oBaHusy/
2. https://educont.ru/ - Karanor uudpoBoro o6pa3zoBaTeIbHOT0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Equnas xomnnekuus HudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
4. http://www.hemi.nsu.ru/ - OCHOBBI XUMUH. DIIEKTPOHHbIA YUEOHUK.

5. http://hemi.wallst.ru/— OOGpa3zoBaTenbHbII CAlT /IS IKOJIFHUKOB MO XUMUHU

6. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomoHocoBa

7. https://vos.olimpiada.ru/ - Beepoccuiickas oqumMIinaia mKOJIbHUKOB.

8. https://chem8-vpr.sdamgia.ru/ - Peury BIIP.

9. https://oge.sdamgia.ru/ - Perry OI'D.
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