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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepaabHON paboueit mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIICMIMH TpPernoJaBaHus ydyeOHOTro mnpeameTa «XUMHUA» B
oOpasoBaTeabHbIX opraHu3anusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XxuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET pPACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4ueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YUYCHHS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarolmuxcsi, OMNpeaeNsieT BO3MOXHOCTH IMpeaMeTa U
peanu3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHOHM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JCATEIbHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4arolierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM EJUHCTBE MHpPA, BAXKHYIO
pOJib UTPAOT (POPMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHs TI00aTbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LETIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YyYaIOIUXCS;



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

JlanHble HampaBieHUs] B OOyYE€HUM XHUMUU OOECHEUMBAIOTCS CIEUU(PUKON
COJEp)KaHUsl  y4yeOHOro  IpenMeTa, KOTOPBIA  SBISETCS  IE€Iaroru4ecKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONMPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYyYalOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPTaHUYECKOM XHMHMHM U HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX I[OHATUH
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU CPOpPMUpOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl MO IPHUHIMILY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona . 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HAaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIyYEHHBIX U OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATENBHO OT OJIHOTO
YPOBHSI K JIpyTrOMY, BBIOJIHAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U MTOJTYYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPOJIbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. V3yueHne XMMHUM NMPOUCXONWUT C NMPUBICYEHUEM 3HAHUU W3
paHee M3YYEHHBIX yueOHbIX MpenmMeroB: «Okpyskatomuit mupy, «buonorus. 57
KJ1acce» U «Pu3nkKa. 7 Kimacey.

[Ipy wW3yyeHMH XUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, IPAKTHUECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBIL. 3aa4da
y4eOHOTr0 MpeaAMEeTa COCTOUT B (POPMHUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, S3bIKa HAayKd, B NPHOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM A TENbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHpOBaHHE WHTEIUICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJCHHOCTb OOYy4YeHHMsT Ha CHCTEMaTHYECKOe MpUOOIICHHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBuil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaroIllero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0BOM
JeSITeJIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW i1 BBIPAOOTKH 3KOJOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM NEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAKOIIEHU IPUPOLHOU CPEBIL;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

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



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YENIOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMecei.

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

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J1€MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHUTENbHAs aTOMHAasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX e€AUHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COECTMHEHUU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl peakus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukaus
XUMUYECKUX PEeaKIUil (COeTUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3UecKuXx CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHU, HAOII0ICHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWsS XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIIA
meau (1) mpu HarpeBanuu, B3aumoielicTBre xkene3a ¢ pactBopom cosd meau (II),
U3Y4YEHUE CIOCOOOB PA3esICHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, AUCTWUIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHWs MAacChl, CO3JaHHE MOJEIeH MOJIEKYII
(IIapOCTEePKHEBBIX ).

Ba:xkHeilue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT W mpocroe
BemecTBo. Haxoxxaenwe kuciaopoga B mpupoje, (uU3Hueckue M XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJIy4eHHUs] Kuclopoda B JabopaTopuud W NIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(GUKALNS KHCIOPO/a.



TennoBoit 3¢ ¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BeulecTBo. Haxoxaenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kuciotsr
Y COJIH.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBl. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JIs1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie M B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NTPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Knaccudukaims
OKCHUJIOB:  coyieoOpa3yroiniue  (OCHOBHBbIC, KHCJIOTHBIE, aM@oOTepHbIe) W
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyueHnune okcuaos.

OcHoBanus. Krnaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KucIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyuyeHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWEe W W3YyYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHHUS W
MpeKpaileHus ropeHus (moxkapa), 03HaKOMJIEHHE C 00pa3iaMy OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M U3Y4YEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMo/iericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciegoBaHWe OCOOCHHOCTEH pAaCTBOPEHHUS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOJIbI C MeTaUlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IoB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH MHIMKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMH, peaKkui
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 110 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemMenToB JI. WM. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMU

[lepBble TOMBITKM KIAcCU(PUKAMU XUMUYECKUX djeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. Menpeneea. Koporkonepuoanas u JiuuHHonepuoanas popmel [lepuoguueckoi
cucteMbl xumudeckux snemeHToB . M. MengeneeBa. Ilepuonbl W TpyIIibl.
PU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIHI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPyMNIaM 1 Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproauyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (THoJisipHass M HEMOJSpHAasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT W IIEJIIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHUHM B § Kilacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIC TIOHSATHUS: HAy4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, TePUOIUIHOCTh, HAOJI0IEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

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

buonorus: dorocunTes, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

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

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMu4ecKux peakiuii Mo pa3auyHbIM MPU3HAKaM (TI0 YUCTy
W COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Toustue o karanuse. [loHsATHE 0 XUMHUYECKOM paBHOBeCcUU. DAKTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiienue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUi €  HUCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBs3U. CTeneHp auccounanui. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTa U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
NPU3HAKK TNPOTEKAHMs] peakuid HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEeHue, pEeaKkuu pas3lioKeHUs,
COCUHEHMsI), pAacllO3HaBAaHME HEOPraHMYECKHX BEUIECTB C  MOMOIIbIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeinHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOJICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XAMHUYECKME CBOMCTBA, IOJIy4YeHUE, MpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIME XJIOPUIbI U KX HAXOXKIECHUE B
IpUPOJE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, pU3NYecKue U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIue B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a MOJIy4eHHUsT CEpHOM KuciotThl. llpuMeHeHue cepHoOi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B Ipuponae. XUMHUYECKOE 3arps3HEHUE
OKpPYXaloIlle Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPETOTBPALLICHHUSL.



OOmas xapakTepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCIEHHMs. A30T, pacOpOCTPaHEHHE B MPUPOJIE,
bu3ngecKue U XUMHIeCKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux GU3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHHne. KauecTBeHHas: peakius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydYeHHe, (QU3MYECKHUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHMSI B KaUE€CTBE MUHEPATIbHBIX YI0OpEHUN.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxecun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKHUE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATIBHBIX yI00PEHHI.

Oo6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHUS. Y TJIEPO/I, AJTIOTPOITHbIE MOIU(PUKALIIH,
pacrpocTpaHeHue B npupoje, Gu3n4eckue U XUMHUYECKUE CBOMCTBA. AICOpOIus.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3Myeckue u
XUMUYECKME CBOWCTBA, JICWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJyYe€HUE U
MpUMEHEHUe. DKOJIOTHYEeCKre MpoOJIeMbl, CBsi3aHHbIE ¢ OKcuaoMm yriepona (IV),
TUI0TE3a TJI00ANBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COoiM, WX (PU3NYeCKHe W XHWMHYECKHE CBOWCTBA, MOJYUYCHHE WU
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJIEHHOCTH M CETbCKOM XO35HCTBE.

[TepBoHaUaNbHBIE TTOHATHSI 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TepepaboTku (OCH3WH), UX POJb B OBITY W IMPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBoJax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCITMHCHHUH.

KpemHwmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npumeHenue. CoenuHeHus KpeMHus B mpupojie. Oomure npenacraBieHus 00 OKCue
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBITIUICHHOCTH. BakHeHImue cTpouTeNnbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4eHUE 00pa3I[0B HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHUE KAYEeCTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOCHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)karomme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAMHEHUSIMU (BO3MOXKHO HCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4EHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBEICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpUAJIOB), 00pa3liaMu a30THBIX
u pocopHbIX yAOOpEeHUH, NodyyeHue, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), HW3Yy4YEHHE MOJEIEH KPUCTAUIMYECKUX pEMETOK —anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJacopOlMU pPacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CHUIMKATHOM MPOMBILUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad M0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIETKAa.  DJIEKTPOXUMUYECKUU  psj
HampsHkeHU MeTawioB. du3nyeckue U XMMUYECKHE CBOMCTBAa MeTauioB. OO0rue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[enounbie MeTambl: nonoxkeHue B [leproanueckoil cucTeEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJIECHUE B MHPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAJIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUHM: TOJOXKEHUE B
[lepnognyeckon cucreMe xuMruueckux 3nemMenToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHNE B pupoe. Pu3ndeckue U XUMUYECKHE CBOWCTBA MarHus 1



KaJibI[usl. BaxkHeiiime coefuHeHUs! KanbIus (OKCUI, TUIPOKCUI, colin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AsnroMuHUA: nosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXoXxAeHWE B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOEHHE aTOMa, HaXOXJIeHUE B mpupoac. Pu3MyYecKue Hu
XUMHUYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (11) u xemnesa
(III), ux coctaB, CBOWCTBA U MOJTYUYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaAMH, M3y4Y€HHE  PE3yJbTaTOB KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHNE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIuii Ha MOHBI: MarHUs, KaJablIHs, A TIOMUHUS, ITUHKA, xKemne3a (1)
u xenesa (III), menu (II), HabGmromeHNE W OMHMCaHWE MPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnewnmme
METAJUIbI U UX COCTUHCHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoip npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemecTB, nainee — [1/IK). Pons xumMuu B penieHun 3K0JIOrH4eCKUX
npooem.

Xumuyeckuu IKCnepumenm:

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

Mesicnpeomemnuwie céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHHM XUMUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIB30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKya, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJyIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OpHEHTALMM U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJeIHI0, MOHUMAHMS 3HAYEHUS XUMUYECKOM HAyKW B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHMSIX W OTKPBITHUSAX MHMPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOro BOCIIMTAHUSA:

NPEACTABICHUS. O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTHX BUIAX AEITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TMPHU BBITOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/IaHUU Y4YE€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMOIIOHUMAHHIO U B3aUMOIIOMOIIIH
B IIpoliecce 3TOM y4yeOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE
U TIOCTYNKU CBOMX TOBApHILEW C MO3UIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKHM U COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOIBI, B3aUMOCBS3SX YEIIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3THX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHbIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHHUS HaOJMI0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO03HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YeOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOJIOJICHUSI TMpaBuid O€30MacCHOCTH TNpH  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TTpodeccuii 1 Tpyaa pa3auyHoro poja,
YBOKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAHMM 1O  XHWMHHM, OCO3HaHHBIH  BBIOOD
WHJIMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUs 00pa30BaHuUsl ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo]ecCHoHaIbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) ’K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IIPU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy4aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MYyTEeH HX PEIICHHS MOCPEICTBOM METOJIOB XHUMMH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TPOIeCC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIBbHBIX (PAKTOB U SIBJICHHM, BRIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHAYKTHBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XMMHYecKas GopMmylia W ypaBHEHHE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciieoBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPABWJIbHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

IPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ undopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OICHWBATH MPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU NOHCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpENBbL.

KoMMyHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Arasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyx)naeMoi Tembl, (POPMyIMPOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  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 PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbosnee 3pPeKTUBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHUBATh COOTBETCTBHUE IOJYYECHHOIO PE3yJIbTaTa 3asBJICHHOM LW, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbl€ B YCJIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX peE3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BB
JEATeIBHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, IK30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakium,
SAJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KaTHWOH, AaHUOH, pacTBOp, MaccoBas JOJsl BeIEeCTBa
(MporeHTHAsE KOHIIEHTPAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKMCAHUU BEIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», manbsie u
OOJNbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux saementoB JI. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siApa, 0011ee YMCII0 SJIEKTPOHOB U
pacrmpezielieHue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTAaBY YYACTBYIOUIMX B PEAKIIHMH
BEILIECTB, M0 TETIOBOMY (D (eKTy);

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

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

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCIBLHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICJACTBEHHBIX CBSI3€d — JJI M3yYEHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEeaKIuil, EeCTECTBEHHO-HAyYHbIE METOJIbI
NMo3HaHWs — HaAONMIOJeHNEe, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPUMEHT
(peanbHBIN 1 MBICICHHBIN);

CJIEIOBATH MPaBUJIAM MOJIb30BAHUS XUMHUECKOU MOCYAO0N U JIA00PaTOPHBIM
o0oOpyJOBaHMEM, a TaKXe TmpaBuiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Boopo/ia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAenEHHON
MacCoOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCcKasi CBsI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  pacTBOp,  BJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKIHNH, TMPEAECIbHO JIOMYyCTUMas KOHIIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJII COCTaBjiCHUS GopMyIl
BEIICCTB M YPAaBHEHUN XUMHUYECKUX PEAKIUA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeICIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pazinuath MOHATHUS «rjaBHas mnoiarpynmna (A-rpynmna)y U «mnodoouyHas
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanpa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSCHSITH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Mpejenax MajblX MNEPUOJIOB U
TJIABHBIX TMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
MpUMEPaAaMU MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IeJI04Yel U COJICH, OJHbIE U COKPAILIEHHbIC YPABHEHUS PEAKIIU HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUC
TCHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO JjeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKInu;

COOJTI0IaTh TIPAaBUIIA MTOJIB30BAHNS XUMUYECKOHN TIOCYI0H 1 Ta00paTOPHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yrieKHcIIoro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUI-, OpOMUI-, UOIU-,
kapbonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEIBLHOM IEATeTbHOCTH — aHATU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHHE IPUYNHHO-
CJICICTBEHHBIX CBSI3€H — JIJII U3YYECHHS] CBOWMCTB BEIECTB M XUMHUYECKUX
peakiuii, E€CTECTBEHHO-HAYYHBIC METOJABI IO3HAHWS — HaOII0ICHHE,
U3MEpEeHNe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoanuyecTBO 4YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposbHbie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHas 00J1acTb

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [IOK

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

YyeJIOBEKa

12 BemecTBa 1 XuMudeckue 15 1 bu6nmorexa LIOK

' peaKIum https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
27 Bogopon. Ilonsitue o g | bubmmnoreka HOK

’ KHCIIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

’ OCHOBAHUX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 ] 1 bubnuoreka [{OK

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

Hroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axkoH u Ilepuoguyeckasi cucrema xumniyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas 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¢

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢

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

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




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XuMH4yecKkmne peakuun
L1 [ToBTOpEHME 1 yIITyOJICHHE 3HAHUT 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. 2 | 1 bubnnoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [OK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 brbmmorexa [TOK
’ py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mras XxapakTepruCcTUKa XUMHYECKUX
23 aneMeHToB VA-rpynnsl. A3oT, pochop u ux 7 1 bubmmorexa [TOK
' 124 ' ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.4 aneMeHToB [VA NIbl. YTIEpoa U 8 1 2 bubmmorexa [IOK
' . Py ’ poaL https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTaJlJIbI M MX COeAUHEHUS

bubnunorexa LIOK
3.1 06 7| 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Baxuelinime MeTaibl 1 UX COSTUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3jnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU YEJIOBEKA 3 bubnnorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
P P hitps://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJbHbIE
padoThbI padoThbI
pecypchl

1 [Ipeamer xumun. Ponbs xumuu B 1 bubnunorexa LIOK
’KU3HU YesloBeKa. Tera 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 1 bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

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
OYHUCTKY TTOBAPEHHOM COJIN)»
bu6mmoteka IIOK
6 ATto oJe 1
TOMBL H MOJICKY BT https://m.edsoo.ru/ff0d2a6¢

. XHUMUYECKHUE DIIEMEHTHI. 3HAKH | bubnuoreka [{OK
(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 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 X eckas (o a. BanentHoc
HIMITH A opuyx HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHAYECKOr0o bubnunorexa LIOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nYECKUe U XUMUYECKHUE SABJICHUS. bubmmoreka [JOK
XumMmuyeckas peakis https://m.edsoo.ru/ff0d37fa
L5 [Ipu3Haky U ycaoBHsI IPOTEKAHUS Bbu6motreka [JOK
XUMHYECKUX PEAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIIECTB. bubnnorexa [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl
17 BEILIECTBA 110 YPaBHEHUSIM bubamorexa LOK
H P . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUN
Knaccudukanms xumuuecknx
18 €aKIuil (COeAMHEHUS, PA3I0KEHUS bubamorexa LOK
peakdl A - P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukioneauct. O6o0eHne u buomroreia LIOK
AHCT: Hj https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUH
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. Kuciopon — aneme
POsAyxa. RHCIOpOA JeMEHT I https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
pOJa (peari ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CriocoOsI MOTy4eHHST KHCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa [IOK
PATOPHITH TP ‘ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit a3 ekt xumuaeckoit
24 peakIu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar $I3H€I§I/Ie(1];03 yxa CIIOCOOBI iro bubmmorexa [IOK
P Ay, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAICHUS
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 bubmmnoreka HOK
BelecTBo. Haxoxnenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bubmmoreka IIOK
Bostopoaa. [Ilpumenenne 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

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «Ilonyyenwue u co?npaﬂne BOZIOPO/Ia, https://m.cdsoo.ru/F0d4 42
W3Yy4YEHHUE €ro CBOMCTBY
1 Mounsipabiii 00bEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542¢e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a M0 €ro U3BECTHOMY bubmorexa [IOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 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 CoctaB ocHoBanwuii. [Tonstre 06 bubmmoreka [JOK
UHJIUKATOpax 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 padbora Ne 5 o Teme
18 «IIpuroTtoBiieHHE PACTBOPOB C bubnnoreka [JOK
OnpeaeIEHHON MacCOBOU JTOIEN 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
43 [TosyyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6nmmoreka [IOK
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.edsoo.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 AKCTIIEPUMEHTAIIBHBIX 3a71a4 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
I'enetnyeckas CBS3b MEXKIY
48 KJIaCCaMH HEOPTaHHUYECKUX bubmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06001IeHre U CUCTEMATU3 A bubnuoreka [{OK
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
5) [Tepuonuueckas cucrema bubnmnoreka HOK
XHMHYECKUX dj1eMeHToB /I, H. https://m.edsoo.ru/00ada52c
MenpeneeBa
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/00adabbe
cuctemsl [. 1. Menaeneera
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€HbIN, M€1aror 1 https://m.edsoo.ru/00ada96e
TpaKIaHUH
PeszepBHbIil ypok. O600ICHHE 1
58 CI/ICTEM&TI/ISZIII)I/ISI 3HaH1/H?L1u / bubnuorexa [IOK
. https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas mpoBepouHas pabota
KonrtponsHast padora Ne4 o reme
59 «Ctpoenue aroma. XuMudeckas bubmuoteka [IOK

cBs3b» / Beepoccuiickas
IpoBepoyHas pabora

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 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XUMUYECKAA CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS 1 bubmorexa HOK
https://m.edsoo.ru/00adae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnuoreka [IOK
peakunu https://m.edsoo.ru/00adb076
bubnuoreka [{OK
66 OKuCIUTEIN U BOCCTAHOBUTEIIH 1 hitps-//m.cdsoo.rw/00adb076
PesepBHrlit ypok. O6o01ienue u
67 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe | bubnuoreka [{OK
«Ctpoenne atoMa. XUMHUUECKast https://m.edsoo.ru/00ad9cb2
CBSI3bY»
68 PezepBHblit ypok. O0001IeHNE U 1 bubmuoteka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabubie IIpakTHnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThbI padoThbI
pecypchl
Ilepnonnueckuit 3aK0H.

1 [lepuoauueckast cucrema | Bu6muoteka [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 | bubnnoreka [JOK
HEOPTaHWYECKNX BEIIECTB 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 Kimacca»

6 Krnaccudukanus XuMuueckux 1 bubmuoteka [IOK
peaKuuii 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 ITonsiTE O XUMUYECKOM ) but6mmoreka [IOK

PaBHOBCCHUHU. q)aKTopBI, BIIHUAOIINC

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




Ha CKOpPOCTb XHMHYCCKOM pE€aknuun
1 MMOJIOKCHUEC XUMHNYCCKOI'O

aucconuanysa. XuMHUECKUe
pCaKkuuu B paCTBOpax»

paBHOBECHs
9 OKHCIUTETBHO- bubnunorexa LIOK
BOCCTAHOBHUTEJBLHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUUECKON
10 nucconnanuu. CUIbHBIC U cl1a0ble bubmorexa [IOK
' https://m.edsoo.ru/00adcd68
BJIEKTPOIUTHI
11 HonHbIe ypaBHEHHS peaKIuii bubmorexa [IOK
P peaitt https:/m.edsoo.ru/00add448
XHWMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JHUCCOLHAIIUN
XHUMHUYECKHE CBOMCTBA COJICH B
13 CBETE MPEJICTaBICHUMA 00 bubmorexa HOK
el . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 [TonsiTve o TUAPOIM3E CONIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001meHre 1 CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «Perrenre 3KCriepuMEHTaIbHBIX bubmmorexa [OK
P https://m.edsoo.ru/00addbfa
3a7a4»
KonrtponsHas pabota Ne2 o teme
17 «ONEKTpoIUTHYECKAs bu6muoreka [JOK

https://m.edsoo.ru/00addec0




OO01as xapakTepuCcTUKa rajJOreHoB.

18 XUMHUYECKUE CBOMCTBA HA IIPUMEPE bubmmorexa [TOK
pHMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
. bubnmorexa [IOK
19 XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Tpaktuyeckas padora Ne 2 o Teme
. bubnuorexa [IOK
20 «ITonmyyeHnue COMAHON KUCTOTHI,
B . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
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(MUKALIUY CEPHI.

” Haxoxnenue cepol u €€ bubmuoreka [IOK
COEIMHEHMH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE 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
Oxcunpl cepbl. CepHasi KHCIIOTA,
bu6mmoteka IIOK
25 (bU3MYEeCKre U XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE MPOMBIIIJIEHHOTO CIToco0a bubnmoreka [JOK

MOJIYUCHUA CepHOﬁ KHCJIOTHI.
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 acnrpo}ICT aHCHUE B IIPUPOJIC bubmorexa [IOK
pactipoctp PHpoAe, https://m.edsoo.ru/00adeea6
(hU3UYECKHEe 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 «ITonyyenne aMmMHuaKa, H3ydeHue bubmorexa LOK
Y . 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTBY

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
COEJIMHEHHSIMU a30Ta
Dochop. Oxcun dhochopa (V) u

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

P . https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MMOTYyUYEHUE
34 Ucnons3zoBanne pocdatos B bubnmoreka [JOK

Kau€CTBC MUHCPATIbHBIX

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




ynoOpeHuil. 3arps3HeHue
MIPUPOIHON cperbl hocdhaTamu

Yrnepon, pacnpocTpaHeHue B

35 npupojie, GU3nIecKue u buGnuorexa [IOK
PHPOAE, _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yraepojaa, ux Gpusndeckue
U XUMHWYECKHE CBOMCTBA.
36 DKOJIOTUYECKHUE IIPOOIIEMBI buGnuorexa [IOK
P ’ hitps://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(V)
N bubnuorexa [JOK
37 YroiipHasa KHUCI0Ta U €€ COJIn
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne 4 o Teme
18 "[lony4yeHue yrieKucioro rasa. Bbu6mmotreka [JOK
KauecTBenHas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-MOH"
[TepBoHavasibHBIC TOHATHUS 00
39 OpraHMYecKUX BellecTBaX KakK O bubnmorexa OK
p https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX YIJIepoaa
o bubmnorexa [IOK
40 Kpemuuii u ero coeguHeHus 3
https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5.
A1 Pemenne skcnepuMeHTAIBHBIX bubmmnoreka HOK
3a7a4 1o Teme «BakHelimue https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COEIUHEHU
Kontponbnas padota Ne3 no teme
. bubnuotexa [JOK
42 «Bakuenime HeMeTaJUIBI U UX

COETMHEHU S

https://m.edsoo.ru/00ae0el8




OO6m1ast xapakTepucTHKa
XUMHAYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bubnmoreka [IOK

43 MeTaJIn4ecKas KpUCcTalllIndecKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB
XUMUYECKHE CBONMCTBA METAJIJIOB.
44 DNEKTPOXUMHYECKUN Psijt bubamorexa LOK
. https://m.edsoo.ru/00acl156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHHUs
MeTasioB. CruiaBel. BerauciaeHus
45 10 YPAaBHEHHSIM XUMHYECKUX bubmorexa HOK
. https://m.edsoo.ru/00ael 156
peakIuii, €ciii OJIMH U3 PEarcHTOB
COJICPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmmorexa [IOK
https://m.edsoo.ru/00aec1278
47 [llenounple MeTaIITBI bubmorexa HOK
https://m.edsoo.ru/00ael14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [lenouHO3eMETBHBIC METAILIIBI — bubnuoreka [{OK
KaJILIIMA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Bakueiiime coeauHeHUA KaJIbIUA bubnmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHre U CUCTEMATU3 AL
3HAHUH
5 JKEcTKOCTh BOMBI U CITOCOOBI €€ but6mmoreka [IOK

yCTpaHEeHUs

https://m.edsoo.ru/00aec1 886




[IpakTrueckas padota Ne 6 o Teme

53 "KEcTKOCTL BOABLI M METOJEI €6 bubnmorexa LHOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
54 N — bu6nmmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Weneso bubnunorexa 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
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubnnorexa [JOK
3aj1a4 1o teme «Bakneime https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIUHN, €CIIH OJUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubmuoteka [IOK
COACPKUT MpUMecH. Berancnenus https://m.edsoo.ru/00ae1750
MAacCOBOM J0JIA BbIXOJa MTPOJAYKTa
peakiumn
61 O060061IeHre U cucTeMaTH3alus
3HaHUI
KonrtponsHast padora Ne4 o reme
62 «BaxHeimme MeTabl U UX

COCOAUHCHU 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 PesepBHbIil ypok. O600ICHHE 1 | bubnmnoreka HOK
cucTeMaTu3auus 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

OBPA3OBATEJIBHOM ITPOT'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

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

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAasT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHas W MOJIEKYJIIpHas Macca, KOJUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl J10JI1 XMMHUYECKOTO
AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, XUMHUYECKash peakius,
KIacCUPUKALMS ~ peakIMii: peakiuu  COCAMHEHUs, PpPeaKIuu
pa3NoXKEHUs, pPEaKIUH 3aMelIeHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((HEKT peakinu, pacTBOp,

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

HWIUTIOCTPUPOBATE B3aUMOCBS3b OCHOBHBIX XMMHUYCCKHUX MMOHATUU U

MNPHUMCEHATH OTHU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XMMUUYCCKYIO CUMBOJIMKY IJISA COCTABJICHUS q)OpMy'J'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MacCChl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUSA, 3aKOHa

ABorazipo

1.5

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

COCOINMHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKUE PEaKUUU (IO YUCIYy M COCTaBY

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3 PeKTy)

1.7

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJIIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIIATH MACCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa 1o (opmyJe

COCIMHEHUS,

BBIUUCIISATH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

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

[To Teme: «BakHelme npecTaBUTETN HEOPIraHUIECKUX BEIIECTBY

PaCKpbIBaTb CMbBICII OCHOBHBLIX XHUMHYCCKHX MTOHSTUH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIpCACIIATh IPHUHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJIéHHOMy 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

IIPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO0 COCTaBa, BO3MOYKHOCTU IPOTEKAHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JINYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIBITOB IO IMOJYYCHHIO U c061/1paHmo
ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BEIECTBA, MIIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE IKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIENOYEH U KHCIOT C MOMOIIBIO

WHMKATOPOB (JaKMyc, (heHosdTanent, METUIOPaHK U IpyTHUE)

2.7

MIPOBOJIUTH PACUYETHI IT0 YPABHEHUIO XMMUYECKON peaKkIuu

I[To Teme: «Ilepmomanueckuit 3akoH u llepmoamueckas cucrema
xumuyeckux sneMeHtoB J[. M. MenneneeBa. CtpoeHHe aTOMOB.

Xumudeckas cBI3b. OKHCINTENLHO-BOCCTAHOBUTCIIHHBIE PEaKum»

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHSTHM: AApO aroMma,

AJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTanb, paaUyC aToma,




XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

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

packpbiBaTh cmbich llepuommueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATh  I[MOHMMAHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOMCTB XUMHUYECKHX DJJEMEHTOB OT HUX IOJOXXEHUS 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 JJIEMEHTOB (COCTaB M 3apsji sjapa, oOIlee 4YHCIo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOSIM)

ONpEACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCAUHECHUAX

3.7

OTpEeAENATh BUJl XMMHUYECKON CBS3M (KOBAJIEHTHAas M HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KITIACC

Kon
NpoBepPsIeMoOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XUMUYECKasi PEAKIUD)

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSATHI: PacTBOpP,
AJIEKTPOJIMTHI, HEAEKTPOJIUTHI, HIIEKTPOIUTHUECKAsT AUCCOLMAIMS,
peaKknuy HOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTumblie u HEoOpaTHUMBbIE peaxuuuy,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC pEaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(pOTEepHOCTh, XHUMHUECKas CBs3b (KOBAJIGHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaSI), KpucTallin4ccKasd peméTKa, CILIaBbI, CKOPOCTb
XHUMHYSCKOHN p€aknuun

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
MOCPEJCTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHCca 3TUX peakuuit
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 peaKHI/Iﬁ

2.2
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COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIUX CYHIECCTBOBAHUEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBA BCICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClieIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoi U
abopaTOPHBIM O0OpPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH TIO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHUYECKUX OIIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKHUCIIOTO Tt 333)

2.5

OpOBOAWUTE pPE€aKOWH, IMOATBCPKIAAIONINEC Ka4eCTBEHHLIA COCTaB
pa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIJIOpPHU-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
TUAPOKCUAUOHBI, KATUOHBI aMMOHHS, MOHbI U3YUYCHHBIX MCTAJIJIOB,

MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTraHMUECKHUX BEIIECTB

ITo Teme: «XuMHus 1 OKpy>Karoias cpena»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHueckux moHatuil: [TIJIK

BCIICCTBA; KOPPO3Hd MCTAJIJIOB




3.2

MIPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU JEATEIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIUIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI HM3YUYCHHS
CBOIMCTB BEIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

[IepBoHavanbHbIe XUMUYECKHE TOHATHUS

[Tpenmer xumuu. Poip XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemrectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE 0 METOAAX MTO3HAHUS B XUMHU. UHCTHIE BEIIECTBA U CMECH. Crioco651

pas3neneHus cmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKynﬂpHOG YUCeHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XHUMUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocHuTenLHAS aTOMHas macca.
OTtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBas HOdsS XHUMHYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KomnuectBo BemectBa. Monbs. MossipHast macca. B3auMocCBs3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

Pu3nyecKkue U XMMUYECKHE sABJICHUSA. XMMHUUYECKas PEAKUA U €€ IPU3HAKU.
3aKOH  COXpaHEHHs  MacChl  BeHIecTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccudukanms  XUMHYECKMX  peakiuil  (CoelMHEeHMs,  pa3jokKeHus,

3aMelIeHus, 0OMeHa)

1.7

XWMHUYECKUH JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYAOH, C
npaBuJIaMy pabOTHI B Tab0paTopuu U MpruéMaMu 00palieHus ¢ 1ab0paTOpHBIM
obopyoBaHUEeM, HM3y4YeHHE W OmNucaHue (GU3HMYECKHUX CBONCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHHe (u3nueckux (TUTaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHHE caxapa B CTyIKe, KHTIEHNE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpEHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIONEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHUSI XUMHUYECKUX peakiui (pasjioKeHue caxapa,
B3aUMOJICKICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3oKCHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM




conu Meau(1l), u3yuenune cnocoboB pa3eneHus cMecel (C TOMOIIbIO MATHHTA,
¢GwIbTpOBaHKE, BBITAPUBAHKE, AUCTUILISAIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yJIbTAaTOB
NPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MoieJield MOJIeKYJT (IIapOCTEeP KHEBBIX )

Baxueiine npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — anemeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B mpupoae, Gpusnueckue U XMMUUYECKHUE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucmopoaa. CrnocoOsr
HOJY4YeHUs KHUCIOpoAa B J1abopaTopuu M MpoMblluieHHOCTH. Kpyrosopor

Kucnopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoii 3¢p(eKkT XUMUYECKOW peaknuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE TTAPHUKOBOT0 3 PEKTa, pa3pylICHUE 030HOBOTO CIIOS
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2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B MpUpo/Ie,
dusnyeckue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOy4EHHUSI.

Kucnotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl o XMMUYECKUM ypaBHEHHSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pacrBoputens. PacTBopsl.
Hacpliiennple 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass fons BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpoB B MpUPOJIE U B KU3HU yenoBeka. Kpyrosopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHBIX BOJA. OXpaHa M OYHUCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust nHeoprannueckux coemunenuit. Oxcuabl. Knaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecoseoOpaszyromue. Homenknarypa okcunoB. @u3zndyeckue U XMMHUYECKHE
cBoOMcTBa OKCUAOB. [losryuenne okcuaoB

OcHoBanms. Krnaccudukamuss ocHOBaHMN: MIENOYM W HEPACTBOPUMEBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA

ocHoBaHui. [loryuenue ocHOBaHUM

2.8

Kucnorel. Kmaccudukamust kucinor. Homenkinarypa kucinor. @usnydeckue u
XUMUYECKHUE CBOMCTBa KUCIOT. Psin aktuBHoctu MetayuioB H.H. bekerosa.

[TonydyeHue Kuciaot




2.9

2.10

2.11

Conu. Homenknatypa cosieit. @U3nyecKkre U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHMUYECKUX COCIUHEHHM

XUMHUYECKUN 3KCIIEPUMEHT: KAYECTBEHHOE OIPEICICHUE COACPIKAHMS
KHCJIOpOJia B BO3JyXeE, MOJlyYeHUE, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOICTB KUCJIOpOAA, HA0JI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUs TOPEHUs (1105Kapa), O3HAKOMIIEHHUE C
oOpa3liaMu OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHHUE,
pacno3HaBaHUE U HU3YUYEHHE CBOMCTB BOJOpoAa (TOpeHue), B3auMOAEHCTBHE
BOZIOpOAA c OKCUJIOM meau(Il) (BO3MOKHO HCII0JIb30BaHUE
BUJICOMATEPHAJIOB), HAOIIOIEHUE OOpa3IoB BEMICCTB KOJIMYECTBOM | MOJb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOM MacCOBOM
JI0JIEW PACTBOPEHHOI'O BEUIECTBA, B3aWMOJCHCTBUE BOABl C METaUIaMHU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPHAIIOB),
OINPEZCIICHUE PAaCTBOPOB KUCJIOT M IIENOYEH C TOMOIIBI HMHIMKATOPOB,
UCCIIEIOBaHUE OO0pPa3I0B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIACCOB,
HaOJroleHne W3MEHEHUsT OKPACKM HMHIMKAaTOpOB B pacTBOpax KHUCIOT H
nienouel, uzyuenue Biaumopeiicteus okcuna meau(Il) ¢ pacrsopom cepHoit
KHCIIOTBI, KHCIIOT C METalUIaMM, PEAKUUN HEeUTpalu3alMH, IOJy4YEeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajyla JpYyruM H3
pacTBOpa COJIH, pEHIEHUE SKCIIEPUMEHTAIBHBIX 3a7ad 1o Teme «BaxHeimune

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

3.1

ITepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XuMU4eckas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. lloHsTne o
TPYIIax CXOAHBIX JIEMEHTOB (IIEJIIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT amM(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

ITepuoanueckuii 3akoH. Ilepromnyeckas cucremMa XUMHUYECKUX JJIEMEHTOB
JA.UN. MengeneeBa. KopoTkonepuoanas ¥ UIMHHONEPUOAHAS  (OPMBI
[lepuoauueckoit cucrtembl xuMuueckux odiemMeHtoB J[.M. Mennaeneena.
IIepuonst u rpymnmnbsl. PU3NYECKUI CMBICH MOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa




3.3
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3.5

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
ITepuonunueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa 1O ero nojoxkeHuto B [lepuoguyeckoii cucreme [[.M. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HaykHu W npakTuku. [[.1. MennaeneeB — y4y€HbIi U

I'paXKaaHHUH

Xumuyeckasi cBs3b. KoBasieHTHas (MOJisipHAsT M HEMOJSIPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYSCKHUX 3IeMEHTOB. IoHHAs CBSI3h

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMIPOKCHJA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEeJI0YEH, IPOBEIEHNE OIBITOB, WILTIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ (ropeHHe, PpCaKknnun pa3jioxKCHUs, COCI[I/IHeHI/ISI)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumundeckas peakuus. [lopropenue

1.1

Ilepuonnueckuii 3akoH. [lepuoguueckasi cUCTEMa XMMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB NEPBBIX TPEX MEPHUOJOB, KaJlWs, KaJlbLUsi U UX
COEIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM 3J1eMEHTOB B Ileproguueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
peméToK, 3aBUCHMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIMYECKOU
pemIETKM M BHJA XHUMHYECKOW cBs3u. Kiaccudukaums u HOMEHKIaTypa
HEOPraHMYECKUX BeUlecTB (MEXIyHapoJHas U TpUBHaAJbHas). XUMHUYECKUE
CBOICTBa BELIECTB, OTHOCSIIMXCSA K Pa3jIMYHbIM KJIAacCaM HEOPraHMYECKHX

COG,I[I/IHCHI/II\/'I, IFCHCTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIICCTB




1.3

Knaccudukanus XuMUYecKHX peakiuid 1Mo pa3IuuHbIM MPU3HAKaM (110 YHCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, mo
U3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTHUMOCTH,
0 YYaCTHIO Karajgu3aTopa). OK30- M DHJIOTEPMHUYECKHE pPEaKIIHH,

TEPMOXMMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTU XMMHUUYECKON PEAKIIUU

1.4

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TETEPOreHHBIX peakiuix. lloHsATHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHl, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEaKIHU U

IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLMHU,  AJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakunu. CocTaBieHUE ypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OajlaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOIMALMU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, aHnonbsl. MexaHu3m AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XuMU4ecKou cBsizu. Crernenpb aucconuanuu. CUabHbIE U ca0ble JIEKTPOJIUTHI.
Peakunu nonHoro oomMeHa. Y clioBusl MPOTEKaHUS peakluii HOHHOTO OOMeHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUs peakiuii. CBOWCTBa KHUCIOT,
OCHOBaHMW U CONe B CBeTe IMPEACTaBICHUH 00 AIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIO0XKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peaklUuu OT BO3JEUCTBUS PpazNUYHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BELIECTB, Ipoliecca
JMCCOIMANY  KUCIIOT, INeNoYel ¥ comell (BO3MOXKHO HCIOJIb30BaHNE
BUEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHe OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHN);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaxkuii Ha HOHBI; PellleHUe SKCIIePUMEHTAIbHBIX 33124

Hemeramie! 1 ux COCIUHECHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3UYECKHUEe CBOICTBa




MPOCTBIX BELIECTB — TAJIOTEHOB. XUMUYECKUE CBOWCTBA Ha MPUMEPE XJIOpA
(B3auMoJIeliCTBHE C MeTa/llaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg  KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4Ye€HHE, IPUMEHEHUE.
JelictBue XxJiopa M XJOPOBOJOpOJA HAa OPraHu3M 4YejoBeka. Bakueilmue

XJIOpUAbI U UX HAXOXICHUC B IPUPOIALC

2.2
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2.4

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKUCIeHUs. CTpoeHHe 1 PU3NIECKUE CBOWCTBA
IOPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOAM(HUKALNIN
KHUCTIOpOoJia M cepbl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOIOPO/I, CTPOCHHE,
q)HSI/IqGCKI/Ie M XUMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(o0mre Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUYECKHUe
pEaKIH, JekKallue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOJIYYCHUSI CEPHOU
KHCJIOTHI. HpI/IMCHeHI/IC. Conu CCpHOﬁ KHCJIOTBI, KQ4YC€CTBCHHAA pPCAKIUd Ha
cyibdar-uoH. HaxoxmeHue cepel U e€ COSIUHCHUN B IPpUpOe. XUMUYECKOE
3arps3HEHNE OKPYIKAIOIIEH CpeIbl COSNMHEHHMSIMHA Cepbl (KUCIOTHBIE JTOKIH,

3arpsA3HCHUC BO3JlyXa U BO)IOéMOB), CIIOCOOBI €r0 MMpeaoTBpaAlICHUA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, pacIpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopot azora B mpupoe.
AMMI/IaK, €ro (1)I/ISI/ILI€CKI/IC U XHUMHUYCCKHUC CBOﬁCTBa, IMOJIyUCHHUC U
npuMeHeHne. Coiau aMMOHUS, WX (PU3MUYECKHe W XHMHYECKHE CBOMCTBA,
npuMmeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KHCIIOTa, €€
HoJy4yeHue, pu3nyeckue 1 XMMUYECKre CBOMCTBA (00IIMe KaK MpeCTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). Vcnonap3oBaHue HUTPATOB M CONed
aMMOHHS B KaueCTBe MHUHEPAIbHBIX yJ0OpeHUi. XUMHUECKOE 3arps3HEeHue
OKpYXaroIiel cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3/1yXa, MOYBBI U BOJIOEMOB)

®ocdop, amnorponubie Moauduxanuu dpocdopa, husnueckre U XUMHUUECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas KuciaoTa, (PUIUUECKUE U
XMMHYECKHE CBOMCTBa, momydyeHue. Mcnonp3oBanue (ocdaToB B kauecTBe

MHUHEPAJIbHBIX YI00peHHi

2.5

OO6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENEHM OKHUCICHMSA. YIJIEpOJd, aJIOTPOIHbIE

MOIU(UKAIIMH, PACIPOCTPAHEHUE B TpUpoAe, (U3NUECKHEe U XUMHYECKUE




2.6

cBorcTBa. Ancop6oums. KpyroBopot yrieposaa B npupoje. OKCHIIbI yriiepoa,
X (QU3MYECKUE U XUMUYECKUE CBOMCTBA, JCHCTBHE HA JKUBBIC OPraHU3MBbI,
MOJIy4YCHHEC U IPUMCHCHUC. DKOJIOTHYECKUE HpO6HeMBI, CBsI3aHHBIC C OKCUIOM
yriepona(IV); rumore3a ria00aabHOTO MOTEIUICHHUS KIMMATa; MapHHUKOBBIN
addekr. YrompHas KucIoTa W e€ cond, uX (pU3MYecKHe W XUMHUYECKUE
CBOMCTBa, MOJIydeHHUE U MpUMeHeHne. KadecTBeHHas peakius Ha KapOoHAT-
HOHEIL. Hcroabp3oBanue KaPGOHaTOB B 6BITy, MCIUIHHC, ITPOMBINIJICHHOCTU U

CEILCKOM XO3STCTBE

[TepBoHavanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BOKHBIX BEIECTBAX: XHUpaX, OelKax, YrjieBoJax — W HMX POJU B KHU3HHU
yenoBeka. MaTepuaabHOE€ €IWHCTBO OpPraHMYECKUX W HEOPraHU4YeCKHX

COEIMHEHUU

2.7

Kpemuwmii, ero Qusuueckue W XUMHUYECKHE CBOMCTBA, WOJIY4YCHHE U
npumMeHeHune. CoeanHeHHst KpeMHuUsl B npupoze. O0mue mnpeactaBieHust o0
okcuze kpemHusA(1V) n kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIB30BAHNE
B ObITYy, MEIUIMHE, TPOMBIIUIEHHOCTH. BakHelmme cTpouTenbHble
MaTepuayibl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOTO MCIIOJIb30BaHMs CTPOMTEIBHBIX MaTepHaJOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3yueHHe 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOWCTB COJITHOW KHUCIIOTBI; IPOBE/IEHUE KaUECTBEHHBIX PEAKLUI Ha XJIOpHI-
WOHBI W HaONIONEHNE TPHU3HAKOB WX TMPOTEKAHUS; OIBITHL, OTPaXKAIOIINE
¢du3nUeckre 1 XUMHUYECKHE CBOMCTBA raJIor€HOB M UX COEMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ O0Opa3liaMy XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCIOJIB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Tpoliecca
o0yTrauBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHCIIOTHI,
U3y4eHHe XUMHUYECKHX CBOMCTB pa30aBIEHHON CEPHOM KMCIOTHI, TPOBEICHUE
KayeCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIofeHHe Npu3Haka eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa u ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BAaHHUE BHJICOMATEPHAIIOB), 00Opasmamu
a30THBIX U (OCPOPHBIX YAOOPEHUIL; TOTydeHUe, cCoOOUpaHue, paclo3HaBaHUe
U U3Yy4YCHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX PEaKIUil Ha MOH

aMmMOHUS W ¢ocdarT-MOH W U3yueHHE MPHU3HAKOB MX MPOTCKAHHUS,




B3aMMO/IEICTBYE KOHLIEHTPUPOBAHHOMN a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); HM3yYEHHME MOJENEeH KpUCTAUIMYECKUX
pemérok ainmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; MNpOBe/leHHE KadeCTBEHHBIX peakuui Ha KapOoHaT- U
CUJIMKAT-HOHBl M M3Yy4YCHHME IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKLMEH CUIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAJIBHBIX

3aJ1a4 110 TeMe «BakHene HeMeTauIbl U UX COEAUHEHUS))

Mertamiasl 1 ux COCAMHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoit cucreme xummuueckux snemeHntoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. Meraminyeckas CBs3b
U MeTaJUIMYecKas KpucTaimyeckas pemérka. DJNeKTPOXUMUYECKUU psij

HaIpSKEHUN METaJIOB

3.2
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duznyeckue U XMMHUYECKHUe cBoicTBa MeTaioB. OOIIe crioco0bl MOTy4YeHus
MeTasuioB. [ToHsATHE O KOPPO3HH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI UX OT
koppo3un. CriaBsl (CTaidb, YyT'YH, JIOPATIOMUHUNA, OpOH3a) U X IPUMEHEHHE

B 6LITy 1 NPOMBIIIINIICHHOCTHU

[Ilenounsle MeTaybl: nosiokeHue B [leproguueckoil cucteMe XUMHYECKHX
anemeHToB JI.M1. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IEIOYHBIX METaIOB U UX

COEeTMHEHNN

34

[llenouyno3eMenbHble METAJIBl MarHuii W KaJbIIMA: TIOJIOKEHHE B
Ilepuonnueckont cucreme xumuueckux dnemeHtoB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXOXXJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHus W KaJbllus. BakHelmume coeauHeHUs Kaiablns (OKCHI,

TUAPOKCHI, cONH ). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUS

3.5

Amomunuii: onoxenne B lleproanyeckoil cUCTeMe XUMUYECKUX AJIEMEHTOB
J.. MenneneeBa;, cTpoeHHe aroMa; HaxoxkaeHue B npupone. dusnueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHBIE CBOWCTBA OKCHAA W

TUAPOKCH/IA AITFOMUHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3nementon J[. 1.

MeHneneeBa; CTpOCHHE aToMa; HaxXOoXJIeHHWE B mpupone. dusudeckwe u




3.7

4.1

XUMHUYECKHE CBOMCTBA xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

kene3a(lll), mx cocras, CBOMCTBA U MOTyYEHUE

XHUMHUYECKUH SKCTIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3iiaMy METaJIOB | CILJIABOB,
X (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIIIOB
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOW (BO3MOXHO
WCITOJIb30BAaHUE BHJICOMATEPHAIIOB); UCCICIOBAHUE CBOMCTB JKECTKOW BOJIBI;
mpoliecca TOpPEHHUs JKejie3a B KHUCIOPOoJEe (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAJIOB); MPU3HAKOB MIPOTEKAHUS KAUeCTBEHHBIX PEAKIIMA Ha HOHBI
(Marnusi, Kanpliusi, amtoMuHus, nuHka, xenesa(ll) m xeneza(Ill), meau(1l);
HaOJIOJICHUE W ONMCAHKE MTPOIICCCOB OKPAITMBAHMSI INIAMCHH HOHAMHU HATPHS,
Kaiugd ¢ Kajnblusd (BO3MOXKHO  HCIIOJB30BaHHUE  BHUICOMATEPHUATIOB);
uccienoBanre aM()OTEpHBIX CBOMCTB TMIAPOKCHAA ATFOMUHUS W THIPOKCHAA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilme meTanisl

U UX COCIUHEHUS»

XUMHS U OKpyXKarolas cpena

Hossle MmaTepuansl 1 TexHojoruu. BemecTsa u Marepuaisl B IOBCEAHEBHON
AKHU3HU YesIoBeKa. XUMUS U 310poBbe. be3onacHoe 1cnoib30BaHNe BEMIECTB U

XUMHUYCCKUX peaKquI B 6I>ITy. HepBaﬂ IIoOMOIIb IMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI  JKOJIOIMYECKOH  IPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatomient cpeasl [TIK. Ponb xumun B perieHH# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroyib, HPUPOAHBIN ra3, He(Th),

MIPOIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U MPOMBIIIIEHHOCTH

4.3

XUMHYECKUH SKCTIEPUMEHT: N3ydeHre 00pa3lioB MaTepHalioB (CTEKJIO, CIIJIaBbl

MCTAJIJIOB, IOJIUMCPHBIC MaTCpI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

0 TI03HABAa€MOCTHU SIBJIEHUN NPUPOJbI, NOHHMaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
JeSITEIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAU APYTUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHKA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHUEC HUCIOJB30BATH MOACIU  JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHUSIMHU, OCHOBAHHBIMHU Ha JTOCTHXKEHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoell Oynymedt mpodeccrnoHanbHOM
NESTSIIbHOCTH W CIeNIaTh OCO3HAHHBIM BBIOOp XUMHUHU Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Branenne cucreMod XMMWYECKHX 3HAHMM M yYMEHHE NPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIIME XMMHUYECKUE TOHATHUS: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CI0KHOE BEIIECTBO, OJHOPOAHAS 1
HEO/IHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MAacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KUCIIOTAa, OCHOBAHUE, CONb (CPeHHsIs), XMMHUYECKas
peaklusi, peaklUHd COEIUHEHUs, pPEeaKIHMU pas3lIoKEHUs, PEaKLUU
3aMeIleHHUs], PeaKIIM OOMEeHa, TEIUIOBOM 3(QEeKT peakiu, 3K30- U
SHJIOTEPMHUYECKHE PEAKIIMHU, PACTBOP, MAccoBas O XMUMHUUYECKOTIO

9JICMCHTAa B COCIUHCHUH, MaACCOBasA HOOJd MW  NPOUHCHTHAA
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KOHILIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SJIIEKTPOHHBIN CIION
aToMma, aTOMHas OpOuTab, PagUyC aToMa, BAJEHTHOCTb, CTENEHb
OKHCJICHHsI, XUMUYECKas CBSA3b, IEKTPOOTPULATEIILHOCTD, IOJISPHAs
Y HEIOJIIPHAs KOBAJIECHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
AIIEKTPOJMTUYECKAsT JAUCCOLMALUS, PpEaKIMd HMOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHUE M BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOe pPaBHOBECHE, OOpaTHMble U HEOOpaTUMblE DPEaKIHH,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAIOINE 3aKOHbl XUMHMM: 3aKOH COXPaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrazpo

TCOpHUn XHUMUU: ATOMHO-MOJICKYJIAPpHAsA TeOpus, TCOpHUA

BHCKTPOHHTH‘IGCKOfl JUucconmruanumn

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE TMpPaBUIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCIIE MHUHEpalbHble YJOOpEHMs, MEeTaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, IPUPOIHOTO ra3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HAa MPOU3BOJICTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB,  yIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MIPOTHO3UPOBATH BJIMSHUE BEIIECTB U XUMUYECKHUX IPOIECCOB Ha

OpraHHU3M 4YeJIOBeKa M OKPY>KAIOLIYI0 PUPOIHYIO CpeLy

3.2
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YMEHHE MHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX
y4eOHBIX IPEAMETOB

HaJINYMe ONbITa paboThI C pa3IMYHBIMU UCTOYHUKAMHU UHPOPMALIUU
[0 XUMHH (Hay4yHasi MU HAy4yHO-TIOMYJISipHAsl JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OIEHWUBATh WH(OPMAIMIO O BEHIECTBAX, UX
NpEeBpalleHUsIX M NPAaKTHUYECKOM TMPUMEHEHHMM UM yMEHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-Ie6HO-H03HaBaT€JII>HbIX 3aJa4d




7.1

Brnanenue ocHOBaMHM TOHATHUHHOIO amnmapaTta U CUMBOJHUYECKOTO
A3bIKa XUMHHU 711 COCTaBIICHUSI OPMYJT HEOPTraHUUECKUX BEILIECTB,
YPaBHEHUN  XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU

HomeHkatypbl (IUPAC u TpuBHanbHOIN)

YMeHne 00bACHATh CBA3b MOJIOKEHU dieMeHTa B [lepuoanyeckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsl sjpa, oOllee 4YHUCIOo
JJIEKTPOHOB), PACHpPEACICHUEM 3JIEKTPOHOB I10 YHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPHOOB, KAIUS U KaJIbLIUSI
[IpencraBieHne ©  NEPUOAMYECKON  3aBUCHUMOCTU  CBOWCTB
XUMHUUYECKHX 3JIEMEHTOB (paJinyc aToma, JIeKTPOOTPULATEIbHOCTD),
IOPOCTBIX M CJHOXHBIX BEIIECTB OT IIOJIOKEHUSI 3JIEMEHTOB B
Ilepuoguueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
HOArpYINax) U JIEKTPOHHOI'O CTPOCHUS aToMa

YMmenue knaccuuuupoBarh:

XUMHWYCECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIINHA

YMeHue onpeaenrs:

8.1

8.2

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHWYCCKUX BJICMCHTOB, 3aps/

HOHa

BUJI XMMHYECKOM CBS3M WU THII KpHCTaHHquCKOﬁ CTPYKTYpPbI B

COETUHEHUIX

8.3
8.4

9.1

9.2

XapakTep Cpebl B BOJHBIX PACTBOPaX BEMIECTB (KUCIOT, OCHOBAHUH)
OKHCJIMUTEh U BOCCTAHOBUTEH

YMeHue xapakTepu3oBarh (pU3nUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,
KpeMHu#l, a3otr, ¢ocdop, cepa, XJop, HATpui, Kajiauil, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)

CJIOKHBIX BELIECTB, B TOM YHUCJI€ UX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPOI, OKCHIBI M THIPOKCHIBI
metaimoB [-IIA rpynm, amromunus, meau (11), nmuaka, xenesa (I u

I1T), okcuapt yrnepoaa (I u IV), kpemuus (IV), azota u pochopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucras, a30THasd,
dbocdopHas, yrojbHas, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHNC BCIICCTB B

03 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMHUYECKUX MPEBPAILICHUM B Pa3JIMUHBIX YCIOBUIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEAKIIHA,
B TOM YHCJIE:
10.1 peaKIii HOHHOTO OOMEHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA HW3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYEeCKUX BEIIECTB
10.4 MOJATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIIATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJEKYJISPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSIM XUMHUUYECKHX PEAKUUd W HAXOJUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WU MPOYKTOB PEAKIIUU
12 Branenue (3HaHMe OCHOB):
OCHOBHBIMH  METOJJaMHd  HAay4YHOro TMoO3HaHus (HaOIIO/ICHHE,
101 U3MEpPEHHE, IKCIIEPUMEHT, MOACIIUPOBAHNE) IPU U3YUEHUHU BEILIECTB
' U XUMHUYECKHX SIBJICHHH; yMeHHe copMymmpoBaTh mpoOsieMy u
MPEAJIOKUTh MYyTH €€ PeIIeHUs
122 Oe3omacHOi pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H M JIa0OPaTOPHBIM 000PYTOBaHHEM
MpaBUiaMu 0e30ImacHoro oOpareHus c BCIICCTBaMH,
WCIIOJIB3YEMBIMH B TTOBCETHEBHOW YKU3HU, TIPABWIIAMH TTOBEJICHUS B
123 HesiX cOepeKeHHsI 30POBbSI U OKPYIXKAIOUIEH MPUPOIHON CPEIIbI;

MOHMMaHUE BpeJa (0MacHOCTH) BO3AECUCTBUS Ha KUBbIE OpPTaHU3MBbI
ONpeAeIEHHBIX BEIECTB, croco6oB YMEHBIICHUS u

MIPEAOTBPAIIEHUS UX BPEIHOTO BO3JACUCTBUS




13

13.1

13.2

13.3

Hamune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

M3yYeHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3y4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJly4eHHUE KHUCIOpOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3YYCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3y4YeHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHUE  HMHAMKATOpoB  (JlakMyca,  METWIOpaHxxa |
denondranenna) Uis ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMBIMU
OCHOBAHUSAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCETajlyia JApyruM U3 pacTBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIOB aJTFOMUHUSA U

IMUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COCﬂHHCHHﬁ)); «9J’ICKTpOJII/ITI/I‘-ICCKa$I
JUCCOIINAITHS) , «Baxneimue HeMmMeTaIbl U HX COCANHCHUA,

«Baxneiiine MeTalIbl M UX COSTUHECHUS

XAMHYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPUCYTCTBYIOIINE B BOJHBIX PAcTBOPAaX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cymnbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MarHUsI, KAJIbIIUS, ATFOMUHUS,

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

14

YMmeHnue:




NpPEICTaBIATh PE3yJIbTaThl JKCIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JI0KA3aTeNbCTB, IPaQUKOB U TAOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTaHABIMBATh  CBSA3M  MEXJIy  peaJbHO  HaOII0AaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMH M TPOLIECCAMU, TPOUCXOAAIIUMU B

MaKpo- ¥ MUKPOMHUPE, 0OBACHATH IPUUNHBI MHOTOOOPa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

1.3

ATOoMBI U MOJICKYIJIBI. Xumudeckue diaeMEHTBHL. CHMBOJIBI XUMHYECKHX
3JICMCHTOB. HpOCTBIG H CJIOKHBIC BCIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHX DJICMEHTOB.

CreneHp OKUCIECHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAdg Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MonsipHas macca. MomsipHbiii 00bEM Ta3o0B.
B3anMocBsI3b KOoM4ecTBa, Macchl M YUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
du3nyuecKkue U XMMHUUYECKHUE SIBICHUS. XUMUYECKas peakuus U €€ MpU3HaKH.

3akoH COXpaHCHUSA MACChl BCHICCTB. XHUMUYECKHUE YpPaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMA XHUMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX DJIEMEHTOB
H.M. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB MepHUOa U IPYIIbI AJIEMEHTA

2.2

Crpoenune atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepuonuueckoit cucremsl .. Mennaeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECCKHX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajius, KaJlbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX W HEMECTAIIIMYCCKHUX CBOI>'ICTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHM C IIOJIOXKCHHEM OJICMCHTOB B HepHOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM HUX aTOMOB

Crpoenue BemiecTBa

3.1

Xumunueckass cBsizb. KoBajieHTHast (WOJiAipHAsE M HEMOJSIPHAs))  CBSA3b.
DNEeKTPOOTPULIATEIbHOCTh ~ XMMHUECKUX  3JeMEHTOB. oHHas  CBsI3b.

Merannueckas CBSI3b




3.2

Tunel KpUCTAIMYECKUX PEHIETOK (aTOMHAasl, HOHHAsA, MeETaInyecKas),
3aBUCUMOCTbH CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH U BHAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl 1 ux COCAMHCHU

Knaccudukanuss u HOMEHKJIaTypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
HecosieoOpa3yromme;, OCHOBaHHN (IIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHCIOT (KUCIIOpOJCOJepKamue ¥ OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CpPEIHUX M KUCIIBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpusA, KaJIid, Maravisd U KaJbOus, aJIJIOMUHHKA, KEJIC3a. 3JICKTpOXHMI/III€CKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusznueckue 1 XUMUYECKHUE CBOMCTBA BOJOPOJHBIX COE€IUHEHHUI HEMETaJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyecknue U XMMHUYECKHE CBOMCTBA OKCHUIOB HeMeTaoB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoiictBa okcuaoB: MetauioB IA-IIIA rpynn, nuuka, meau(ll) u

xenesa(ll, III). [Tonyyenrne okCUIO0B METAIIOB

XUMHUYECKHEe CBOMCTBA OCHOBAaHUN U aM(OTEPHBIX T'MJIPOKCUIOB (Ha puUMepe
THAPOKCUIOB alllOMMHHUA, JKeje3a, UuHKa). [lodmydeHne oOCHOBaHUN U
aM(OTEPHBIX THAPOKCHU/IOB

OOme XMMHUYEeCKHe CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOIOPOIHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOM, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIIECHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

HonyquI/Ie KHUCJIOT

OOue xuMHUYecKre cBoicTBa cpenHux coieil. [lomyuenue comneit

4.10

[Tomydenue, coOupaHue, pacro3HaBaHWE BOAOPOJA, KHUCIOPOAA, aMMHUAKa,

YTJIEKUCIIOTO Ta3a B JabopaTopuu

4.11

[Tonyuenne aMmMuaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIIEHHOCTH. O01ne

CIOCOOBI OJTYYCHHUSI METAJIIOB




4.12

I'eneTnueckas CBA3b MCXKY KiIaCCaMU HCOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUECKUX peakiuii Mo pa3InyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YyUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX YJIEMCHTOB

52

53

54

5.5

TermnoBoit APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U DHIOTEPMUYECKUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIbHBIE peakui. OKUCIUTENIN U BOCCTAHOBUTEIIU.
IIpoueccel  OKHMCIEHMSI W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIM  OayiaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekTponuTudeckoi quccounanuu. KaTtnonsl, aHHOHbBI. DJIEKTPOIUTHI
U HE3NEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOIUThl. CTeleHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IMIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06M6Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS PEaKIIMM

XHMHMS M OKpYyXKarolas cpeaa

6.1

Beniecta m marepuanbl B NOBCEIHEBHOM >KM3HM 4YesloBeKa. be3omnacHoe
WCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peakluil B J1abopaTOpUU U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MperoTBpaIleHus
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJIK). Ponas xumuu B
pelIEHUH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pyiieHue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaeposa, KpeMHHUS U UX COCTUHEHUH B
ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. [IpuMenenue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coenHeHuil. [ToHsTHe 0 KOppO3UK METAIIIIOB, OCHOBHBIE
CTMOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Ta3, He(Th),

MPOAYKTHI UX MepepaboTku (OCH3MH), UX POJIb B OBITY M IPOMBIIIEHHOCTH

6.5

[lepBoHavabHBIE TIOHATHSA OO0 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHHSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIULIEPHH, YKCYCHAs KUCIIO0Ta).
[TonsiTie 0 OMOOTMYECKH BaKHBIX BEIIECTBAX: JKUPAX, OCIIKaX, YIIIeBOIaX — U UX

POJIM B JKU3HU YCIIOBCKA




Pacyérsr:

7.1 o GpopmMynaM XUMHUYIECKUX COCTMHEHUHT
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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