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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW NPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npenacraBieHHBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepaibHON
pabouell mporpaMMbl BOCIIUTaHHS U C Y4ETOM KOHLENIMM NPENOAABaHUS y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoit deneparmu.

[Iporpamma mo XuMuu Ja€T MpPEACTAaBICHHE O IENsAX, OOImed crpareruu OOy4deHHS,
BOCIIUTaHUsI U pPa3BUTHA OOYyYaroIMXCS CpPEACTBaMHU YYEOHOIro IpeaMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE MPEAMETHOE COJEpKaHKe, NMPEelyCMaTpPUBAET paclpelieieHue ero mo kjaccaM U
CTPYKTYpUPOBAHHE 10 pa3feslaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONIPEAEISAET KOIMUECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEp)KaHUSA, PEKOMEHAYEMYIO IIOCJIE€JOBATEIbHOCTD
U3y4EHHs] XUMHUM C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€H, JJOTUKU y4eOHOTrOo
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroIuXcsl, ONpeaesisieT BO3MOKHOCTH IIpeaMeTa JUls
peanu3anuy TpeOOBaHUM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3yabTaTaM 00y4eHHsI XUMHH
Ha YpOBHE LeNeld H3ydeHus IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABaTEJIbHOU
JESATETLHOCTH 00YYAOIIETOCs TI0 OCBOSHUIO YI4EOHOTO COJICP KaAHMUS.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIs JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IpEeCTaBICHUN O MaTepUAILHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIE XUMHUEH
IPEICTaBICHNS O B3aUMOINPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIUHU BELIECTB B MPUPOJE, O MYTIX
pemeHust Tia00anbHBIX MpPoOJEM yCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYeCcKoi 6e30acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydyenue xumuu:

CHOCOOCTBYET peanu3ali BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U (YyHKIIMOHATIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAaMOCTOSITEJIbHOM  y4eOHOH  NeSTeNbHOCTH, OKCIEPUMEHTANbHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKH3HH, TaKk U B
IpoeCCHOHATIBHOM 1eATENbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3IJIA1a HA €JMHCTBO NMPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4atoIUXCs;

CHocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO-HayYHBIM
3HAaHUSM, K TPHPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlanHbIe HampaBieHUS B OOyYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(DHUKON COmepKaHUs
y4eOHOro mpeaMeTa, KOTOPbIM SBJIAETCS MEeJarorn4eckd aJalTHPOBAaHHBIM OTpakK€HHEM
0a30B0il HayKH XMMHHU Ha OTPeACTIEHHOM dTare e€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO O0ILEro o0Opa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMUCS CUCTEMBI NIEPBOHAYAIbHBIX NOHATHI XMMHHU, OCHOB HEOPraHUYECKONW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa conepkaHusl NMPOrpaMMbl MO0 XUMHUH C(HOpPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CopepaHUe CKIAAbIBAETCS U3 CUCTEMBI MOHATHI O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI IMOHATHH O XuUMHUYeCKOW peaknuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHHLHUITY IIOCJIEJOBATEIBHOIO Pa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [Iepuoanueckoro 3axkona J[. . MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUEHHUSI O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B pAaCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCA HA OCHOBE OSMIMPHUYECKH IOIYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEILHO OT OJHOTO YpPOBHS K JpPYromy,
BBHITIONHSST (DYHKIIUM OOBSICHEHHS W MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHS U OJYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl IO XUMHUHU CIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IIPUPOJIBI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yuenue xumMuu
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEAMETOB:
«Oxkpyxaroumii Mup», «buonorusi. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Ipu n3ydeHnr XUMHUH TPOUCXOIUT (POpPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOM HayKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON MESTEIHLHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/ladya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIINUX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIICHWN MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
MPHOOIICHNN K HaAyYHBIM METO/IaM MMO3HAHUS MTPU U3yYSHUH BEIIECTB U XUMHUUYECKUX PEaKIIHii, B
GbopMUPOBAaHUM U PA3BUTHUH I[IO3HABATEJNbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MO3HABATEIbHON U y4eOHO-UCCIIEI0BATEIbCKOM AeATeIbHOCTH, OCBOCHUHU MPAaBHUII 0€30MacHOro
oOpaileHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKH3HH.

[Ipn u3ydeHMM XUMHUU HAa YPOBHE OCHOBHOTO OOIEero oOpa3oBaHUS BaXKHOE 3HAYCHHE
npuoOpeny Takue 1eH, Kak:

— (popmHpoBaHUE MHTEIIEKTYabHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camM000pa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO PEIICHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HaAmpaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITEJIBHOW  ITO3HABATEIIbHOW  JEATEIbHOCTH, HAY4YHbIM  METOJaM  IIO3HAaHWI,
(GOpMUPYIOITUM MOTHUBAIIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIIMMUCS OIbITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUA U CaMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIETEHIIH ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JESTEIbHOCTH;

— ¢opmupoBanue o0meH YHKIIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YHUClie YMEHUI OOBSCHATh U OICHUBATH SIBJICHHUS OKPYXKAIOIIEro MHpa, UCTOJIb3Ysl 3HAHUS U
OMbIT, TOJYYEHHbIE MpPU HU3YUYEHUU XHUMUHU, NPUMEHATh HUX IMpPH pEIIeHHH MpodiieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU AEATEIbHOCTH;

— (opmMupoBaHue y 00y4JaronmuXcs TYMAaHUCTUUECKUX OTHOIICHHH, TTOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHA Ui BBIPAOOTKU DKOJOTHYECKH Ie71eco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00Y4EHHUI0, CTOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHS OOILEYETOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAMPABJICHHOCTH JAJIbHEUIIIET0 00yYeHHUS.

OO1iee yuCiIO YacoB, OTBEACHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILETro
oOpa3oBanus, (hakTuuecku coctarisier 133 daca: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9



Kimacce — 63 wyaca (2 waca B Hemenwo). YTiyOjlieHHOe u3ydeHHe XumMuu B 9-b kiacce
(MHXEHEpHBII KJIacC) pealn3yeTcsl COTJIacHO METOJUYECKUM PEKOMEHIAIMSIM IO H3Y4YEHUIO
xumun Ha 2025-2026 ydeOHbII roj myTeM couyeTaHus 0a30BOTO Kypca (2 vaca B HENEINIO) U
Kypca BHEYPOUHOW NEATENBbHOCTH «XHMMHUS B 3aJadax M SKCIEpHUMEHTax» (2 4aca B HEAENI0),
CUHXPOHHM3UPOBAHHOT'O ¢ TEMaMHu 0a30BOro Kypca.



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YelIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. Dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/ax Mo3HaHMs B XUMUU. UncTeie BemmecTBa U cmecu. CrocoObl pa3/ieneHus cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3eMEHThl. CHUMBOJIBI XHUMHUYECKHX 3JIEMEHTOB.
[TpocThie U clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aTOMHAas Macca. OTHOCHUTENIbHAST MOJIEKYJISIpHAst
Mmacca. MaccoBasi 10J11 XUMHYECKOI0 2JIEMEHTA B COSIMHEHUH.

KomnuectBo BemectBa. Mosib. MorsipHass Macca. B3anmocBsA3b KOJIMYECTBa, MacChl U
YHClia CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€Tel mo popmynam XuMHUYECKUX COeTUHEHUH.

®usnyeckue M XUMHYECKHE SIBICHUSA. XHMMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIleCTB. XuMuueckue ypaBHeHus. Kinaccudukanus XuMuyeckux peakuuit
(coenuHeHus, pa3oKeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenn:

3HAKOMCTBO C XMMHUYECKOW IMOCYNOH, MpaBUiIaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJIOBAaHUEM, M3YYCHHE M OMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHNE Pu3nUecKuX (TJIaBJIeHUE BOCKA, TassHUE JIba,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHACHCAIUs BOJAbI) U XUMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOMN MPOBOJIOKH, B3aMMOICHCTBHE Mella ¢ KUCIOTON) SABJICHUI, HaOII01eHHEe
U ONHCAaHWE TPU3HAKOB TMPOTEKaHMS XHUMHUYECKUX peakuuid (pas3jokeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (II), m3ydenume crmoco6oB
pasJeNieHuss CMeceil: C TMOMOINBI0 MarHuTa, (GUIBTPOBAaHWE, BBIIAPUBAHHE, IUCTHILISAIINS,
xpomaTtorpadusi, TMpOBENEHHWE OYMCTKA TMOBAPEHHON CONMM, HAONIOACHHE W ONHCAHHE
pe3yNbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBUTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 31eMEHT M IPOCTOE BEILIECTBO.
Haxoxnenue kuciopoja B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHsS] KHCIOpPOAa B JlabopaTopu W
MPOMBINUICHHOCTH. KpyroBopoT kucnopoaa B mpupone. O30H — alIoTpOIHAs MOAM(PUKAIUS
KHCIIOpOJa.

TennoBoit 3(pdeKkT XUMUYECKOW peakluh, TEPMOXHMHYECKHE YypaBHEHHS, JK30- U
SHIOTEPMHUYECKHUE pEaKIuu. TOIIMBO: Yroib M METaH. 3arps3HeHHe BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B INPUPOJE,
buznyeckne 1 XuMHUYECKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyueHus. KucioTsl u comnu.

MoutsipabIii 00bEM Ta30B. Pacy&€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILIEHHbIE pacTBOphl. PacTBopuMoOCTh BellecTB B Bojie. MaccoBas 10js BeEIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OcHOBaHUs. Poib pacTBOpPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIEC, aM(oTepHBIe) U HeconeoOpa3yromue. Homenkiarypa
OoKcHA0B. PU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loydeHne okCuaoB.

OcnoBanus. Knaccudukanuss ocHOBaHMN: IMIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
HomeHnknarypa ocHoBaHuii. Pusnyeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECCKUE
cBoiicTBa kucHoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U Xxumudeckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COIECPIKaHUs KUCIOpOoJa B BO3JyXe, MOJTydyeHHEe, COOMpaHue,
pacro3HaBaHMEe M HM3YyY€HHE CBOMCTB KHUCIOpOJa, HAOIOJIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
o0pa3llaMd OKCHJIOB M OIHMCAHWE HMX CBOWCTB, MOJy4eHHE, COOMpaHHE, pPAcCMO3HABaHUE H
W3YYCHHE CBOWCTB BOAOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momnb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJBl C MeETaIaMH (HAaTpUEeM M KayiblueM) (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHAIIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPTaHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEIOYel, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTHI, KHMCIOT C METAJUIAMH,
peakuui HEUTpanu3aluy, IO0JIYy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHelmue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

IHepuoauuecknii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
Menpeseesa. CTpoenne aToM0B. XUMHYeCKas CBsI3b. OKHCIAMTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALUNA XUMHUYECKUX »dyieMeHToB. [loHsTHE O rpynmax
CXOJHBIX 3JEMEHTOB (IIE€JIOYHBIE U HIETOYHO3EMENbHBIE METAIUIBI, TaJIOTEHbl, UHEPTHBIE I'a3bl).
DJeMEeHTHI, KOTOphIe 00pa3yloT aM(OTEpHBIE OKCUIBI H THAPOKCUIBI.

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuUMHYeCKHX »diemeHtoB [[. .
MenneneeBa. KoporkomepuoaHas W ayMHHONEpUOaHAs ¢opmbl [lepuoanyueckoid CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTponsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproandeckoit CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJAM.



3nauenue [leprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. Jl. 1. Mennenees — y4€HbIN U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpomecchr
OKHUCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHE O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpamMu KHUCIOT W ILIEJI0YEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3IOKESHHUS, COCTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX TIOHATUH, TaKk U TOHSTHI,
SIBJISIFOLLMXCSL CACTEMHBIMU JIJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OO0mue ecTecTBeHHO-HAyYHBbIC MOHSITHS: HAYYHBIH (DaKkT, THIIOTE3a, TEOpHs, 3aKOH,
aHaIW3,  CHUHTE3,  KIacCU(pUKalusd,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HAKCIIEPUMEHT,
MOJIEJINPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYINIA, SJCKTPHUECKUN 3apsijl, BEIIECTBO, TENO, O0BEM, arperaTtHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadust: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMH4YeCKasi peaKkIus

Ilepuonnueckuii 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KIbLMUS W HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XMMHUYECKOW CBA3M. THIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKON PEIIETKM W BUJA XUMHUYECKOU
CBS3U.

Knaccudukanuss ©1 HOMEHKJIATypa HEOPTaHWYECKHX BEHIECTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSA3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanus XuMU4YeCKHX peakluui Mo pa3InYHbIM MpHU3HAKaM (IO YHUCIY U COCTaBYy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, Mo H3MEHEHHUIO CTETCHEeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYACTHIO KaTaliu3aropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHe O CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanuze. [loHsiTHE O XUMHUYECKOM paBHOBecHMH. DaKTOPhL, BIMSIOUIME HA CKOPOCThb
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHHWE YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHIUEM METO/Ia HIEKTPOHHOIO OallaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
QHUOHBI. MexaHu3M [AHMCCOIMAllMM BELIECTB C pPa3IUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenens auccoruanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakumu moHHOTO OOMEHA. YCIOBHS MPOTEKAHHS PEaKIMii HOHHOTO OOMEHa, MOJIHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIMud Ha HOHBL
[TonsiTE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaJUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peakuuu OT BO3AECUCTBHUS PpPa3IMUHBIX
(akTOpOB, MCCIEIOBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOLECCA TUCCOIMALNN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHUs pPEaKIMid MOHHOro oOMeHa (oOpa3oBaHuUe
ocajka, BbIFCIIEHHE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUTFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peaklud Pa3jIOKEHUS, COCIUHECHHUS),
pacrmo3HaBaHMEe HEOPraHWYECKUX BEIIECTB C TMOMOIIbIO Ka4eCTBEHHBIX peakUWid Ha HOHBI,
pelIeHre YKCIIePUMEHTaIbHBIX 3aa4.

HemeTranibl 1 UX coeIUHEHUS

OO0masi xapakTepucTUKa raloreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHue U (puU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOWMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeETaJllaMH, HEMETaJIaMH,
menouamu).  XuopoBopopod. ComsiHas KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [lefcTBre X1opa U XJIOpOBOJOPOa Ha OpraHu3M 4ellIoBeKa. BaxxHenmue xJopuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OO6mas xapakrtepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTerneHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCTIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYECKHue CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (U3NYECKHUE M XMMHUYECKHE CBOWCTBA
(oOme Kak MpencTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHYECKHE pEaKIHH,
Jeallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoii kucioTbl. Coi CepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-noH. Haxoxnenue
ceppl M €€ COeAMHEHHMH B Tpupoae. XUMHUUECKOE 3arpsA3HEHHE OKPYKAOWEH Cpebl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAICHUSI.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIECHMs. A30T, paclpocTpaHeHHEe B Mpupone, (QU3NYECKHe Hu
XUMHUYeCKHe cBolicTBa. KpyroBopot azora B mpupojie. AMMUAK, ero GuU3n4eckue U XUMHUSCKUE
CBOICTBa, Mony4YeHune u npuMeHeHue. Comu aMMOHUS, X (PU3HYECKHe U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJIy4YeHHE,
bu3nveckue W XHMMHYECKHE CBOMCTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KadyeCTBE MHUHEPATBHBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
TOKIH, 3arps3HEHHE BO3/yXa, MOYBBI UM BOAOEMOB). Docdop, ammoTporHble MOIUDUKAIIH
doctopa, puznyeckne u xummuueckue cporicta. Oxcua docdopa (V) u gochopHas KucioTa,
bu3nYecKne W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MUHEpaIbHBIX YI0OpECHUH.

OObmas xapakrepuctuka 31eMeHTOB [VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTEIICHH OKUCIICHUS. YTJEPOJ, AlTIOTPOIHBIE MOAU(DHUKAIINK, PACTIPOCTPAHCHHE B
npupoje, hu3ndecKkue 1 XuMUIeCKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JEWCTBHUE HA KMBBIE OPTaHU3MBI,
NOJIyYeHHE U TPUMEHEHHE. DKOJIOTUYECKHEe MPOoOeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddekr. YrompHas kuciora u eé
coiu, UX (U3MYEeCKHMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakmusi Ha  KapOoHaT-woHBL.  Mcmonp3oBaHme  KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX YTiepoia
(MeTaH, »TaH, OSTWJEH, alETWICH, STaHOJ, TIJHUIEPUH, YKCycHas kuciota). [Ipupoansie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yrojib, NMPUPOIHBIN ra3, HedTh), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX poJib B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeNOBEeKa. MarepHallbHOE €IUHCTBO
OpraHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHII.

Kpemunii, ero ¢usmyeckne M XHUMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHUE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpEeMHUEBOM kuciioTe. CUITMKATHI, UX WCIIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeiimme
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BHUACOMATEPUATIOB), O3HAKOMIIEHHWE C OO0pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, M3YYCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEpPHOU
KHUCTIOTHI, TIPOBEJCHUE KA4YeCTBEHHOUN peakiuu Ha Ccyib(paT-HOH W HaONIOJeHUE TMpH3HaKa e
POTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKMMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHH
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX B (GOCPOPHBIX yI0OpEHNUHH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M HW3YYEHHE CBOICTB aMMHaka, IpPOBEICHUE
KAueCTBCHHBIX peaknuid Ha WOH aMMOHUA U ¢ocdar-uOH U U3YYCHHE NPHU3HAKOB WX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHATIOB), M3yYEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK aMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aACOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyuyeHUE, cOOUpaHue, pacro3HaBaHUe
¥ U3YyYCHHUE CBOWCTB YIJIEKHCIIOTO ra3a, MPOBEJICHHE KAaYeCTBEHHBIX pEakIuii Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3y4YEHHE TPU3HAKOB MX TMPOTEKaHMs, O3HAKOMIICHHE C TNpPOAYKLIHEH
CHJIMKAaTHOW MPOMBIIIJICHHOCTH, PEUIeHHe SKCIEepUMEHTANbHBIX 337a4y Mo Teme «Baxueilmue
HEMETAIUIBI U X COCTUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTUKA XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemenToB 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHue MeTaNIOB. MeTalinueckas CBSI3b M METAJNIMYECKas KpHUCTaJUITMYecKas
peléTKa. DNEKTPOXUMUYECKUN ps HaNpsbKeHW MeTtauioB. Dusnueckne M XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmue crocoObl MONydeHus] MeTaIoB. [IoOHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[llenounbie MeTauibl: TTookeHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoje. PU3NUECKUE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI U THAPOKCUJIBI HATpUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii W Kajdblui: mosiokeHwe B Ilepuoanueckoit
cucreme xuMuueckux aemeHToB [[. M. MenneneeBa, CTpo€HHME HMX aTOMOB, HAXOXICHHE B
npupozae. PU3NYeCKue U XMMUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHelme coenrMHEHUs
KaJIbIHs (OKCHJI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepumomgmueckoil cucrteme Xumuuyeckux snemeHTtoB [l U.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepumomnueckoit cucrteMe xumuuyeckux osiementoB [l M.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxOXAEHUE B Mpupojae. PU3NUecKue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunbl u comu skene3a (II) m xenesa (III), mx cocra, cBoiicTBa U
MOJIy4eHHE.

Xumuueckuil Ikcnepumenm:

O03HAKOMJICHHE C 00pa3liaMd METaUIOB M CIUIABOB, WX (PU3WUYECKHMMH CBONCTBaMU,
U3YYCHHUE PE3YJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HKCIIOIH30BAaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOW (BO3MOYKHO HMCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBONCTB KECTKOW BOJBI, IMpOIECCAa TOPEHHS >Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  MPOTCKAHUS
KAueCTBEHHBIX pPEaKlMi HAa MOHBI: MarHus, KajublUs, aIIOMUHUS, LMHKA, xene3a (II) u xenesa
(IIT), memgm (II), HaGMrOIEeHNE W OMKCAHKE MPOIIECCOB OKpAITMBAHUS TUIAMEHU MOHAMH HATpUS,
KaJIis ¥ KaJbIHs (BO3MOXKHO HCIIOB30BaHHUE BUICOMATEPUATIOB), UCCIEAOBaHNE aM(OTEpHBIX
CBOWCTB T'MJIPOKCHA AIFOMUHUS M THAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHuImne MeTaJIbl U UX COSTUHEHU.

XuMus M OKpyKamouas cpeaa

BemecTBa n Matepuanbl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XHWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpW XMUMHYECKHX OXKOTaxX M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpelbl (TpeeNibHas JOMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuil Ixkcnepumenm:

u3ydeHue o0pa3ioB MaTepUaIoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XMMHUHM B 9 Kilacce OCYILECTBISETCS
4yepe3 HCIOJb30BAaHWE KaK OOIIMX EeCTECTBEHHO-HAYyYHBIX TMIOHATHW, TaK U TIOHSTHH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JIJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAYYHBIH (aKkT, THIIOTE3a, 3aKOH, TEOPHS,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HaOMIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, TAPHUKOBBINA 3PQPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

®wuszmuka: Martepus, aroM, OSJEKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIbI,
paZIMOaKTHBHOCTh, MOJIEKYJIa, JJIGKTPHUECKUH 3apsiji, TPOBOJHUKH, IMOIYIPOBOJHUKH,
JTURJICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSHHME BEIIECTBA, TIas,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUECKass pelETKa, CIUIaBbl, (PU3MYECKUE BEIHMUYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, npixanue, Omocdepa, SKOCHCTEMA, MHHEPAIbHBIE YIO0OpEHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMblIe, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTpaMMbl OCHOBHOTO o0OmHIeEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCHMCKMMH  COLMOKYJIBTYPHBIMM M  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIIMH 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M paclUIMpeHHe ONbITa JESITEeIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpuoTHYeCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIE/IMI0, TIOHMMaHMs 3HAYCHHS XHMHYECKOW HAyKH B KM3HH COBPEMEHHOTO OOILIECTBa,
CIIOCOOHOCTH BJIaJIETh JTOCTOBEPHOU MH(pOpMalMell O MEepeqOBbIX TOCTHXKEHUSX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpOMHCTBE
Mupa 1 o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOHMCCIeIOBATENbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBbHOCTH, T'OTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESTEIbHOCTH MPU BHIMIOJIHEHUH YU€OHBIX, TO3HABATEIbHBIX 33/1ad,
BBIMOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOINM B MpoLecce 3TON y4yeOHOH AesTeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKHU CBOMX TOBApUIIEH C TO3WIMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUMN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIIOIIME OCHOBY ISt
NOHMMAaHMUsS  CYIIHOCTH HAayyHOW KapTUHBI MHpPA, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SX UYEJIOBEKAa C MPHUPOJHON CPEeloid, O poiH
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

MO3HABATE/IbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJYYEHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXoauMBbIE Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, II03HABATEIILHOM,
UH(POPMALIMOHHON M YNTATEIbCKON KYJIBTYphI, B TOM YHCIJIE HAaBBIKOB CAMOCTOSITEIILHON PaOOTHI
C y4eOHBIMU TEKCTaMH, CIPABOYHOMN JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMHU CpEICTBAMU
MH(OPMAaLMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MMPOCKTHONW M MCCIENOBATEIbCKONW AEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popMupoBaHuS KYJIbTYPbI 310POBb:

OCO3HAHHWE LIEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOUIEHMS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aJIKOToJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS



mpaBuj 0€30MaCHOCTH TPH OOpPAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEaIbHOU
KU3HU;

5) Tpy10BOro BOCIUTAHUA:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaKeHHe K
TpyAy U pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
NPEIMETHBIX 3HAHMW 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIWUBUIYaTbHOW TPACKTOPUHU
MPOJOHKEHUST 00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONW NEITCIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B MPO(decCHoHaNbHOM cperie;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTMYECKHU TEJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHYECKOMY 30pPOBBIO,
OCO3HaHHE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS P padoTe ¢ BEIIECTBAMU,
a TaKKe B CUTYaIUSX, YIPOXKAIOIINUX 37J0OPOBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPHU H3YUYEHUU XUMHUH, JJIs pElICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEOH, sl TIOBBIICHHS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJIO0ATFHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed WX pelIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBINUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLIMAJIBHOW MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pPe3yabTaTOB BBLICISIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILIECHAYUYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUHoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYToe.), KOTOPbIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABICHUE O
[EJIOCTHOW HAy4YHOW KapTUHE MHpA, U YHHBEpCalIbHbIC yueOHbIC NEHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpble o0ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHsI UCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIA:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH  (BBIIEISATH WX XapaKTepHble IPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTHUSIMHU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKHUX PEaKIUi, YCTaHABIUBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MeXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTUBHbBIC, J1eTyKTUBHBIC,
10 aHAJIOTHH), AeNIaTh BBIBOJbI U 3aKIIIOUCHUS;

YMEHHE MPUMEHSITh B MPOIEcCe MO3HAHUS MOHATHUS (MPEAMETHBIE U METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUH, NIPeoOpa30OBBIBATH MIUPOKO
NPUMEHSIEMbIE B XMMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMuueckass ¢GopMylia UM ypaBHEHHE XUMHYECKOW peakUWh — TpPU pelIeHuu YydeOHO-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTHX MOJEIBHBIX TMPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK U3YYaeMbIX OOBEKTOB — XUMHYECKHX BEIIESCTB U
XUMHYECKHX PEaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbBIE CBSI3U U
MPOTUBOPEUMS B U3y4aeMbIX IIpOIeccaxX U SBJICHUSIX.

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCcTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMM M MPOBEICHHUIO YYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBAThH €TI0
pe3yabTar, (HopMyIHMpOBaTh OOOOIIECHHS M BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUIOB
¥ QOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJIIpHAst TUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpPaBOYHbIE IMOcoOMs, pecypchl VHTepHeTa), KpUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO  HEJOCTOBEPHYIO MH(OpMaLINIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMALK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX ISl BBIITOJHEHHS YU€OHBIX U TIO3HABATENIbHBIX 3a/1a4
OTIpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIbITa B 00JacTH HCIOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJlaJIeHUE KYJIbTYypOil aKTUBHOI'O HCIOJIb30BaHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeACcTaBlICHUS
uH(pOpMAIllMM ¥ WJUTIOCTPUPOBATH peEIIaeMbIe 3a/1a4yll HECJIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHME HCMOJb30BaTh M aHAJIM3UPOBATh B MpoOlEcce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSATENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCIoOpTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJHON CPELBI.

KoMMyHUKAaTHBHBbIE YHHMBepcaIbHble y4eOHbIe qelicTBHA:

YMEHHUs 3aJaBaTh BOMPOCHl (B XoJe Auaiiora W (WJIH) JIUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoll Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIIATh OJyYSHHbIE Pe3yIbTaThl TO3HABATEIBHON EATENIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3eHTALUI0 pe3yJIbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPAaTOPHON pPabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);

YMEHUSl y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHOW U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MPU PELICHUH BO3HMKAIOMIMX MNpoOjieM Ha OCHOBE yuéra
0O0IIMX WHTEPECOB M COIJIACOBAHMS IMO3MIUN (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMSL COBMECTHBIX ACHCTBMI, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepcaJdbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIBLHO ONPENENSITh LeNU AesTeIbHOCTH, JIaHUPOBATh, OCYILECTBIISATD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBIOMPAThH
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelIeHHs Y4eOHBIX M I03HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alrOpuTM NEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4YETOM IMOJNY4YeHHMs] HOBBIX 3HaHMM 00 H3y4yaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLIECHUBATh COOTBETCTBUE MOJIyUEHHOI'O pe3yjibTaTa 3asBICHHON LENH,
YMEHHUE UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIpeyiaraéMble B yCIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanpHON pabodell mporpamMMoM, BBIACISIOT: OCBOCHHBIC



o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBMIA, crenuduueckue s
HpeI[MeTHOI\/'I O6J'IaCTI/I «XI/IMI/ISI», BUbBI ACATCIBHOCTHU IIO HOJ'Iy‘IeHI/IIO HOBOIo 3HaHHA, €TI0
UHTEpIpEeTaLNH, TPEoOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K koniy oOydeHus B 8 Kjacce MpeaMETHBIC pe3y/ibTaThl HA 0OA30BOM YPOBHE JIOJIXKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IMOHSATUN: aTOM, MOJIEKYJa, XUMHYECKUN
AJIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMECh (OAHOpPOAHAs U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHUMHYECKOIrO
9JIEeMEHTa B COEQUHEHUH, MOJSPHBI OO0BEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHLIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUUYECKas peakius, Kiaccudukanus
peakuuii: peakliui COEANHEHNS, PEAKLIUN Pa3JIOKEHUs, PEaKLIUU 3aMEILEHUs, PEAKLIUI
0o0MeHa, K30- U YHJIOTEPMHUYECCKHE PEAKINH, TEIIIOBOM 3P (HEKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CJIOM aToMa, aToMHas opOuTadb, paAuyC aToMa, XUMHUYECKas CBS3b,
MOJISIPHAsE ¥ HENOJIsipHasi KOBAJIGHTHAas CBs3b, MOHHAsA CBsI3b, WOH, KaTHOH, aHUOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTpAIHs) B paCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHI M NPUMEHSTH 3TH
MOHSTHUS [IPU ONMIMCAHUY BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMYyT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTNpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUIKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o d¢opmyiaaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona J[. M. MenaeneeBa: 1EMOHCTPUPOBATH
[OHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX 3JEMEHTOB OT HX
nojsoxkeHus B Ilepumonnueckoil cucTeMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTaJIpo;

ONKCHIBATh M XapakTepu3oBaTh TabmuuyHyio ¢opmy Ileproguueckoir cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moarpynma (A-rpymma)» u
«mmobounass moarpynmna (b-rpymma)», Mameie W OOJBIIME TEPUOABI, COOTHOCHUTH
0003HaueHHsI, KOTOphle UMetoTcss B Tabmune «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeesieHre uX Mo 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XMMUYECKHE
peakuuu (MO YUCIY U COCTaBY YUYaCTBYIOIIMX B PEaKUUU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEpPKJas  ONUCAaHWE [pUMEpPaMU  MOJICKYJISPHBIX  YpaBHEHUM
COOTBETCTBYIOIUX XUMUYECKUX PEAKIU;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALLEHNN B PA3JINYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;



MIPUMEHSATh OCHOBHBIE OTIEPAIMN MBICIUTEILHON ACATEIHPHOCTH — aHAM3 M CHHTE3,
cpaBHEHHE, 0000IICHUE, CUCTEMAaTU3AIMIO, KIACCH(DHUKAIINIO, BBISIBICHUE MPHUYUHHO-
CJIEACTBEHHBIX CBSI3€M — ISl MU3Y4YEHUs CBOMCTB BELIECTB M XUMHUYECKUX PEaKLUU,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAaHUS  —  HaAOmIOJAeHWe,  M3MEpEHHe,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHBI U MBICIICHHBIN );

CJIeIoBaTh TMpaBWJaM IIOJIB30BAHUS XUMHUYECKOH TOCYAOoM U J1ab0paToOpHBIM
o0opymoBaHHWEM, a TAaKXe TMPaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIIUSMH T10 BBITIOJIHCHHIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB TIO MOTYYEHUIO
U CcOOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pPacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMMHYECKUE IKCIICPUMEHTHI 110 PACIO3HABAHHUIO PACTBOPOB IIEJIOYCH U
KHCJIOT C TIOMOITLI0 MHAUKATOPOB (JTakmMyc, peHodTanenH, METUIOpaHK U IPYTHE).

K koHmy obydenust B 9 kjacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLIHXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSTHHA: XMMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTD,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas peakius, XUMHYecKas
CBS3b, TEIUIOBOM (PEeKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJICKTPOIUTHI, DJIEKTPOTUTHYECKAsT JTUCCOLMAIUS, pEeaKlIUd HMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMblE W HEOOpaTUMBIC pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIUTEIb,  BOCCTAaHOBUTEID,
OKHUCJICHHE ¥ BOCCTAaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBS3b
(koBaJleHTHasi, HOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas pemérka, KOoppo3us
METaJVIOB, CIUIABBI, CKOPOCTb XUMHYECKOM peaKIuu, TMPEeeibHO JOMyCTUMAs
koHneHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSTHS IIPH OMTUCAHUH BEILIECTB U X MPEBPAICHHI;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMYyT BEIIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONPEAeTIEHHOMY
KJIACCy COENMHEHUH Mo (GopMmynaMm, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSIX, 3aps] HOHAa MO0 XHUMHYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPTaHWYECKUX COCIUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro NMOHMMaHMe: OINHUCHIBATh M XapakTepu3oBaTh TabianuHyio Gopmy [lepuonnyeckoii
CHUCTEMbl XMUMHUYECKHUX OJJIEMEHTOB: pa3iuyaTh MOHATUS «TJIaBHas noarpymnna (A-
rpynna)» u «mnobouyHas mnoxarpymnma (b-rpynma)», manble W OonblIe TMEPHOMBI,
COOTHOCUTh O0O3HAuU€HUS, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa sizipa, o01ee YuCiIo IEKTPOHOB U pacIipeielieHUue UX 10 IEKTPOHHBIM CII0SM),
OOBSICHATH O00ILIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JJIEMEHTOB M HX
COEIMHEHUH B MpeJienax MalbIX MEepUOJIOB U TJIABHBIX MOATPYMHI C YYETOM CTPOEHUS
UX aTOMOB;



KJaccu(puIUpoBaTh XMMUUYECKHE JIEMEHTBI, HEOPraHUYECKHE BELECTBA, XUMUYECKHE
peakiuu (1Mo YMCIy M COCTaBY YHYacCTBYIOLIMX B PEAKLMU BELIECTB, N0 TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIME M cHenu(HUUECKHe XUMHYECKHE CBOMCTBa
IPOCTBIX U CJIOKHBIX BEIIECTB, IOATBEPAKAAs ONMMCAHNUE IPUMEPAMU MOJIEKYIISPHBIX U
VMOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHYECKONM TUCCOLUMAIIMU KUCIIOT, IEI0UYe U COJIEH,
NIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKUUil MOHHOTO OOMEHA, YpaBHEHUS pEaKIuii,
NOATBEP)KJAIOIUX  CYIIECTBOBAHME TIE€HETUYECKOM CBA3M MEXAY BEILECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKluii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOYKHOCTH
IPOTEKAaHUs XMMHUYECKUX MPEBPAIECHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAccChl BEILIECTB, MAaCCOBYIO
JIOJTI0 XMMHUYECKOT0 3JIeMeHTa 1o (popMyiie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMHUECKON PEaKIINH;

coOuoaTh IMpaBWja IOJIb30BAaHUS XUMHMUYECKOW TOCYIOW U J1aOOpaTOpHBIM
0o0OpyIOBaHUEM, a TaK)Ke IpaBHia OOpalleHUs C BELIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSAMU 110 BBIIOJHEHHIO Ja00paTOPHBIX XUMHUYECKUX OMNBITOB IO MOIYYEHUIO
U coOMpaHUIO Ira3000pa3HbIX BEHIECTB (aMMHUAaKa M YIIIEKHCIIOTo Trasa);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaUYECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM MyTEM XJOpHI-, OpoMHI-, MOAMI-, KapOoHar-, ¢docdar-,
CHJIUKAT-, Cyab(aT-, THIPOKCHA-MOHBI, KATHOHbl aMMOHHMS M HWOHBI H3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEUICCTB;
IIPUMEHATh OCHOBHBIC OIECPAlMU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHHE, O00O0OIIEHHEe, CHCTEMAaTU3aLUIO, BBIABICHHE PUYUHHO-CIIEICTBEHHBIX
CBA3CH — JUI1 M3Y4YCHMs] CBOWMCTB BEIIECTB M XMMHMYECKHX DPEAKIMH, €CTECTBEHHO-
Hay4YHble METOAbl TMO3HAaHWs — HaOJIOJEHUE, U3MEpEeHUue, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KouunyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U JyieKTpOHHBbIe (LM pPOBbLIE)
KouTtpoJbHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoTsbI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
Xumusi — BaxkHasi 00J1aCTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

’ MPAKTUYECKOU JEATEIBHOCTH https://m.edsoo.ru/7f41837¢

YyeloBeKa

12 BemtecTtBa 1 XuMHU4ECKHE 15 | Bbu6nuoreka [JOK

’ peaKImn https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopon. [lonsitue 6 bubmmoreka [IOK

' 00 okcHuIax https://m.edsoo.ru/7f41837¢
5 Bonopon. ITonstue o g 1 bubanorexa [HOK

' KUCJIOTaxX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 | 1 Bbu6nuoreka [JOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK

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

Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

[Tepuonnueckuii 3aKOH 1
[Tepuonuueckas cucrema

Bbu6nuoreka [JOK
3.1 XUMHUYECKHX dj1eMeHToB 1. 1. 7 hitps://m.cdsoo.ru/7f41837c
MenneneeBa. CtpoeHne
aroMa
XUMHUYECKAs CBA3b.
3.2 OKUCINUTEIIHLHO 11 bubmorexa LIOK
) https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTEJIbHBIE PEAKIINH
Hroro no pazneny 18
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 3 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 16
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmpae cBoHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 3 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 5 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 63
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KIIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
posep o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJabTara

1

IIo Teme: «IlepBoHauanbHbIE XUMUYECKUE TTOHSATHSI

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYCCKHX IIOHSATHI: aTOM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOMHOPOJHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAsA U MOHeKy.H}IpHa}I Macca, KOJIHMYECTBO
BEIICCTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTa B COCIMHEHUHU, MOJISIPHBIA OOBEM, XMMHUECKas DPEaKIus,
KIaCCU(UKALUS  PEaKIMi:  peaklud  COCAUHCHHS,  PCaKIUH
pa3NOKEHUs, PpEeaKIMh 3aMEIICHHs, PEakIuu OoOMeHa, 9K30- U
SHJIOTEPMHUYECKHE PEaKIuu, TEeIuIoBOH 3¢ (dEKT peakiuu, pacTBop,
MaccoBasi I0Jisl BelecTBa (MPOLIEHTHAsI KOHIICHTPAIHs) B pACTBOPE

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

1.2 IPUMEHSTh 3T MOHSTHUS MPU ONMCAHUU BEILECTB U UX MPEBpAILEHHH

13 HCIIONb30BATH XMMU'ECKYIO CHMBOIMKY UL COCTABJICHHS bopmyn
BEIIECTB U YPAaBHEHUN XUMHUECKUX PEAKLIUN
pacKpblBaTh  CMBICI  3aKOHOB  COXpPaHEHMsI MacChl  BEILECTB,

1.4 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSPHOTO Y4Y€HHs, 3aKOHa
ABoraapo

15 ONpeNeNiTh  BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OWHApHBIX
COEIMHEHUSIX

16 KJaccu(UIUPOBaTh XMUMUYECKHE peakuuu (M0 YUCIy MU COCTaBy
YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY 3D (EKTY)

17 BBIUUCIIATE OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO Macchl
BELIECTB

18 BBIYUCIISITh MAacCOBYIO JIOJII0 XMMHUYECKOro 3JeMeHTa 1o (opmyre
COEIMHEHUS,

1.9 BBIYUCIISATh MACCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE
IPUMEHATh €CTECTBCHHOHAYYHbIE METO/bl NO3HAHUS — HAOJIOJCHHUE,

1.10 U3MEpEeHUE,  MOJECIHUPOBAaHUE,  AKCHEPUMEHT  (peanbHBId U
MBICJICHHBIN )

2 ITo Teme: «BaxHenmme npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

21 pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHSATHM: OKCHJ,
KHCJI0Ta, OCHOBAHHUE, COJIb

29 ONpeNeNATh MPUHAMJIEKHOCTh BELIECTB K OMNpEAEIEHHOMY Kiaccy
COEIMHEHUH 1o GopmyiiaMm

23 KJIaccu(UIIMPOBaTh HEOPraHMUECKUE BEIIECTBA
XapakTepu3oBaTh (ONMUCHIBaTh) OOILIME XHMHUYECKHE CBOWMCTBA

24 BEILIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPXKAas OINUCaHHE IpUMEpaMu

MOJICKYJIAPHBIX ypaBHGHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ




2.5

IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX
KAueCTBEHHOI'0 COCTaBa, BO3MOXKHOCTH IIPOTEKAHUS XMMHYECKUX
IIPEBPALLICHNUI B PA3JIMYHBIX YCIOBUAX

2.6

ClIeZIOBaTh MpaBUJaM IIOJb30BAaHUS XMMHUYECKOH TMOCYylol U
7a00paTOpPHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBUJIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMHU TIO BBIMOJTHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUIO M COOUpaHUIO
ra3oo0pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), NMPUTOTOBICHHIO
pacTBOpOB € ONpEACIEHHOM MacCOBOM [0JI€ll  pacTBOPEHHOTO
BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB WIeloued W KUCIOT C IOMOIIbIO
UHIUKATOpPOB (JIaKMYC, (eHOoIPTaTICHH, METUIIOPAHXK U JIPYTHUE)

2.7

IIPOBOJIUTH PACYEThI 110 YPABHEHUIO XMMUYECKON pEeaKkIuu

IIo Tteme: «llepuonmueckuit 3axkon u Ilepuoguueckas cucrema
xumudeckux snemeHTtoB JI[. M. MenpaeneeBa. CtpoeHue aTOMOB.
Xumunyeckas cBsizb. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XWUMHNYCCKHUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMma, aToOMHas OpOWTalb, pPaauyC arToMma,
XUMHUYECKasi CBS3b, IMOJIApHAs W HEMOJIsIpHas KOBAJECHTHAas CBSI3b,
3JIEKTPOOTPULIATEIILHOCTh, HMOHHASA CBfA3b, HWOH, KAaTHOH, AaHHWOH,
CTENEeHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUE 3JICMCHTHI

33

OIKCHIBATh W XapaKTepu30BaTh TabimmuHylo ¢opmy [lepuonmdeckoit
CUCTCMbl XHUMHUUYCCKHUX JJICMCHTOB: pa3IM4aTb IMOHATUSA «TJIaBHAA
noarpynma (Arpymnma)» u  «mnobouHas mnoarpymnma (brpymma)y,
«Malbie» U «OOJBIINE) MEPHUOJIBI

3.4

packpbiBath cmbici Ilepuommueckoro 3akona .M. Menzeneesa:
JIEMOHCTPHUPOBATh MOHUMAHHE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XAMHYECKUX OJJEMEHTOB OT HuX TnonoxeHus B [lepuonnueckoi
CHCTEME

3.5

COOTHOCUTh  00O3HAUEHWs, KOTOpPbIE HWMEIOTCS B  Ta0iuIe
«IIepnognueckas cucreMa XUMHUYECKUX 3JIEMCHTOB JI.W.
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsi sapa, OOIIee YHUCIO
3JICKTPOHOB M PACIIPEACIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM)

3.6

OIpECaAcCIIATh CTCIICHDb OKHCJICHHUA 3JICMCHTOB B 6I/IHapHHX
COCAUMHECHUAX

3.7

ONpeAeNaTh BUJ XHUMHUECKON CBs3UM (KOBaJieHTHass W MOHHasi) B
HEOPTraHUYECKUX COCAMHEHUSX

9 KUIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1

IIo Teme: «BGH_IGCTBO U XUMHUYCCKAA pCaKI U

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XHMMHMYECKUX IIOHATHH: pPacTBOP,
AJNIEKTPOJMTHI, HEIIEKTPOIHTHI, SJICKTPOIUTHYECKAS JIUCCOIUAIIHS,
peakuuu WOHHOTO OOMEHa, KaTaliu3aTop, XUMHUYECKOE pPaBHOBECHE,
obpaTuMble " HEOoOpaTUMbIe peaKIu, OKHCITUTETHHO-




BOCCTAHOBUTEJIbHBIE  PEAKIMH,  OKHUCIUTEIb, BOCCTAHOBUTEIb,
OKHCJIEHWEe ©  BOCCTAaHOBJICHHE, aUIOTpomus, aM(OTEepHOCTH,
XHMHYECKasl CBsS3b  (KOBaJICHTHas, HWOHHAs, MeTaJJTnyecKas),
KpUCTAJUTHYECKas PeméTKa, CIIaBbl, CKOPOCTh XUMHUYECKON PEaKIIUu

1.2

HITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H
IMPUMCHSATDH 3TU MOHATHS ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS 3JIEKTPOJUTUUYECKOM ITUCCOLMAIUU KHCIIOT,
IeJIoYe W COJIeH, TOJHBIE W COKpalIEHHbIE YpaBHEHUS PEAKLMM
MOHHOTO 0OMEeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ
MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

MPOBOAMTH PACUETHI [0 YPAaBHEHHUIO XUMUYECKOM peakiiuu

IIo Temam: «Hemertamnpl M UX coeauHeHUsI» U «MeTamisl U UX
COCTUHEHUS)

2.1

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U CIIEM(PUICCKUEC XUMHUECKIE
CBOMCTBA TPOCTBIX M CIIOXHBIX BEHIECTB, MOJITBEPXKIAsi OMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX
XAMHYECKHUX peaKui

2.2

COCTAaBJIATb YPAaBHCHUA peaKHHﬁ, MOATBCPIKAAIOIUX CYHICCTBOBAHNC
TCHETHUYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB
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MPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOCHHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUNA B Pa3TMUHBIX
YCIIOBUSAX

24

ClIeZIoBaTh MpaBHWJaM TIOJB30BaHUS XHUMHYECKOH TMOCYyIOH |
1ab0paTOpHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH I10 BBITIOJTHEHUIO
71ab0paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOTYYEHHUIO M COOMpaHUIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

NPOBOIUTH PEaKIMM, MOATBEPKIAIONIMNE KadeCTBEHHBIH COCTaB
Pa3MYHBIX BENIECTB: PACHO3HABATh ONBITHBIM IyTEM XJOPUA-,
Opomupa, wuoamna, kapbonar, ¢Qocdar, cwimkar, cynbdar,
THIPOKCHMOHBI, KaTHOHBl aMMOHHMS, MOHBI H3yYCHHBIX METAJUIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX BEILECTB

ITo Teme: «XuMUs U OKpYXKaIOLLIAsL Cpeaay»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX Xumuueckux mouaruit: [IJIK
BEILIECTBA; KOPPO3Usl METAIJIOB
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NPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEIIBHON JEATCIIBHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTHU3alNIo,
BBISIBJICHHEC TPHYMHHO-CJICJICTBEHHBIX CBSI3eH — JUIS  W3YYCHHS
CBOWMCTB BEIIECTB M XUMHUYECKHX pEAKIIHi{, ©CTECTBEHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHpPOBAHUE,
HKCIEPUMEHT (peasIbHbIA U MBICIICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

IIpenmer xumuu. Ponp XMMUM B KHU3HU 4YENIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE
BEIIECTB

1.2

Iloustue o METOAaxX IMO3HAaHUA B XUMUU. Yucrtoie BE€IICCTBA U CMCCH. CHOCO6BI
pas3aeneHus cMecen

1.3

ATOMBI ¥ MOJEKYJIbl. XUMHYECKHE 3JIeMEHTbl. CHUMBOJIBI XHUMHYECKUX
371eMeHTOB. [IpocThie U clI0KHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuueckasi ¢popmyna. BaJeHTHOCTh aTOMOB XHMHUYECKHX JJICMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENBLHAsA aTOMHas mMmacca.
OTtHocuTenbHasE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTr0 3JIeMEHTa
B COCAUHCHHUUN

1.5

KonunuectBo BemectBa. Monb. Monsipast Macca. B3auMocBsI3p KOJIMUECTBa,
Macchl M 4YMCIA CTPYKTYPHBIX enuHuI] BeuiectBa. Pacuérel mo dopmynam
XUMHYECKUX COCIUHCHUN

1.6

Du3nyecKue U XUMHUYECKHUE SIBICHUSA. XUMHUYECKas PEAKUHs U €€ NMPU3HAKHU.
3aK0H COXpAaHEHHS MACChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccuduxarus
XUMHUYECKHUX PEAKINH (COeTUHEHUS, pa3lIOKEHUs, 3aMEIICHUsI, 00MEHa)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, € IpaBUIaMHU
pabotrel B Jjaboparopuu U TpuéMamMu oOpaimieHus ¢ J1abopaTOpHBIM
o0opy/soBaHHEM, H3yUYe€HHE U ONMUCaHUE (UINYECKUX CBONCTB 0O0pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOMIoAcHHE (U3NYECKUX (TUTAaBJICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUICHUE U KOHICHCAIHs BOJBI) U
XUMUYECKHX  (TOpEHHe CBEYM, [MPOKAIMBaHWE METHOW  IPOBOJIOKH,
B3aMMOJICCTBUE MeJla C KHCIIOTOW) SIBJIEHWW, HAOJMIONEHHE W OIUCaHWe
NPU3HAKOB TMPOTEKAHHWS XUMHUYECKUX peakuuid (pa3joxkeHHe caxapa,
B3aUMOJICICTBUE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJCHUCTBHUE XKeje3a ¢ paCTBOPOM
commu meau(Il), nzyuenue cmocoOoOB pa3aeneHus: cMecei (C MOMOIIbI0 MarHNuTa,
bunbTpoBaHME, BHIMMAPUBAHUE, TUCTHILISAIMS, Xpomatorpadus), MpOBEICHUE
OUYMCTKHU MOBAPEHHOI cou, HAOJI0/IEHUE U OMTUCaHKUE PE3YJIbTaTOB MPOBEACHUS
OMbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAcCChl, CO3/JaHHE Mojemnei
MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxnelye npecTaBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — ajnemMeHT U mpocroe
BemiecTBo. HaxokaeHuwe kuciopona B mpupoje, (pu3udeckue U XUMUYECKHE
cBorictBa (peakumu ropeHus). Oxcunpl. I[lpumenenue kucinopona. CrocoOb
NOJYYEeHUsI KHUCIOpOJa B JIAOOPAaTOPUH U MPOMBIIUIEHHOCTH. Kpyrosopor
Kucaopoja B mpupojie. O30H — ayuioTpornHasi MoauuKalus KUCIopoia

2.2

TennoBoii 3GHeKT XUMUIECKON peakiny, TEPMOXUMHUYECKUE YPABHEHHS, DK30-
Y DHAOTEpPMUYECKUE peakuu. TOIIMBO: yroyib U MeTaH. 3arpsi3HEHUE BO3/1yXa,
YCWJICHHE MApHUKOBOTO 3 (heKTa, pa3pylIeHHe 030HOBOTO CII0sI
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Bonopon — snemeHT M mpocToe BemecTBo. HaxoskiaeHne Bomopona B TPUPOJIE,
¢u3udyecKkre M XMMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IOTYYEHHMS.
Kuciote! u comm
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MonsipHblii 00bEM ra30B. PacuéTsl 1o XUMHUYECKUM YPaBHEHUSIM

2.5

®usnueckue cBoWcrBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HacpllieHHble 1 HEHACBIIEHHBIE PAaCTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasg nons BewecrBa B pacTBOpe. XHUMUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpOJE M B KW3HU 4YesoBeka. KpyroBopor
BOABl B Ipupoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ

2.6

Knaccudukanust nHeopranmdeckux coeauHenuid. Oxcunapl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3ymoomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpazyronue. Homenknarypa okcuaoB. dusnueckne M XUMHUYECKHE
CBOMCTBA OKCHIOB. [losyuenue okcuoB

2.7

OcuoBanus. Kiaccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusl. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWMCTBA
ocHoBaHul. [losrydeHre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucnor. ®dusnyeckue u
XUMHYECKHE CBOMCTBa KHCIOT. Pan axktuBHOocTH MeTayioB H.H. Bekerosa.
[TonyuyeHnue KuCIOT

2.9

Comu. HomeHnknartypa coisieil. @U3MYECKHE W XUMHYECKHE CBOWCTBA COJICH.
[Tonyuenue cosen

2.10

I'enernueckas cBI3b MCIKAY KilaCCaMH HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCIEPUMEHT: KauyeCTBEHHOE OIpEAeNICHUE  COACpPKaHUs
KHCIIOpOJla B BO3JyXe, IMOJIy4eHHE, COOMpaHue, pacrno3HaBaHUE U H3yUYCHHE
CBOMCTB KHCIOPOJa, HAOMIOIEHNUE B3aUMOICHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MpEKpalleHus ropeHus (moxkapa), 03HaKOMJICHHUE C
oOpa3lilaMd OKCHUJOB M ONHCAHWE WX CBOMCTB, MONYy4YeHHE, COOHMpaHUE,
pacmo3HaBaHMe M M3y4EHHE CBOWCTB BOAOpOJa (TOpeHue), B3auMOJEHCTBUE
Bojiopoza ¢ okcunoM menu(Il) (Bo3MOKHO HCIIOTH30BAaHUE BHIEOMATEPUAIIOB),
HaOmoeHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCClIeJOBaHHE
OCOOCHHOCTEH pacTBOPEHHS BEMIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIE pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaIaMU (HAaTpUEM U KaJbLUEM)
(BO3MOXKHO HCHOJB30BaHUE BUJIEOMATEPHANIOB), OIPEAEICHHE pPACTBOPOB
KUCIIOT W IIEJNOYed C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJHUKATOPOB B pacTBOpax KHCIOT M IIENOoYei, HU3y4yeHue
B3aumoaeicTBuss okcuga meau(ll) ¢ pacTBopom CepHOW KHCIOTBI, KHCIOT C
MeETaUIaMM, PEaKUN HEUTPaIU3aliy, I0Jy4€HUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHME OJIHOIO MeTajula JAPYI'MM M3 pacTBOpa COJM, pelIeHue
AKCIIEPUMEHTANIbHBIX 3a/au N0 TeMe «BakHeliue KiIacchl HEOPraHUYeCKHX
COCTUHEHUI)

Ilepuoanueckuii 3akoH u [leproanyueckas cucTeMa XUMUYECKUX JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

3.1

[lepBble TOMBITKKM KIAaCCU(PHUKAMU XHUMUYECKUX dJeMeHTOB. Ilonsatue o
rpynmnax CXOJHBIX 3J€MEHTOB (ILeJIOYHbIE U IIEIOYHO3EMEIbHbIE METaJlIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbIe
OKCH/JIbl U TUAPOKCHUIBI

3.2

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3iemMeHToB J[. 1.
Menneneesa. Kopotkonepuognas u JUIMHHOIIEpUOJHAS bopmbl
[lepuoauueckoil cuctembl XuMHueckux osnemeHtoB J[.M. Menxaeneesa.




Ilepuonsl u rpynmbl. PU3HMYECKUH CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB
NIEPUOJA U IPYIIIBI DJIEMEHTA

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX simep. M3otomnbl. DiekTpoHbl. CTpoeHue
DJIGKTPOHHBIX  000JI0YEK aTOMOB TMepBbIX 20 XHUMHUYECKUX DIIEMEHTOB
ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M1. Menneneena

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX DBJICMCHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOWCTB MO TpyIIaM U MepHOIaM.
3nauenue [lepuoanueckoro 3akoHa u Ilepronuyueckoil CUCTEMBI XUMHUUYECKHUX
3JIEMEHTOB JUIsl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbld U
TpaXKJaHUH

3.5

Xumuueckass cBsizb. KoBaneHTHas (MOJisipHAsT M HEMOJISIPHAs)  CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3J1€MEHTOB. MloHHas CBS3b

3.6

Crenenb okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecch
OKHUCJICHHUA U BOCCTAHOBJICHUA. OKI/ICHI/ITGJII/I U BOCCTAHOBUTCIN

3.7

XUMUYECKUN HKCIEPUMEHT: H3ydeHHe O0pa3loB BEIECTB METAIOB U
HEMETAJJIOB, B3aUMOJEHCTBHE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCIOT H
11eJI0Y€eH, MPOBEIECHNUE ONBITOB, WIUTFOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKLuil (TOpeHue, peakliuu pa3jIoKeHHsl, COETUHEHUS)

9 KJIACC

Kon

ITpoBepsieMblii 2JIEMEHT COJEPKAHUS

BemectBo u xumunyeckas peakuus. Ilosropenue

1.1

IIepnonnueckuit 3akoH. Ileproauyeckas cuctema XuMU4YeCKUX 31emMeHToB J1.1.
MenpeneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU UX
COCAMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIEMEHTOB B llepmoanueckoii
CUCTEME U CTPOECHUEM UX aTOMOB

1.2

CrpoeHune BellecTBa: BHMJbl XUMHUYECKOH CBA3U. THUIBI KPHUCTANIMYECKUX
pEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XUMUYecKO# cBsi3u. Knaccudukanus u HOMEHKIIaTypa HEOPraHMYECKHX
BellecTB (MeXAyHapoaHas U TpUBHAJIbHAsA). XHUMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  pa3jMUHbIM  KJjlaccaM HEOpPraHMYECKUX  COEIMHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKUX BEILIECTB

1.3

Knaccugukanus XuMHUYECKUX PEaKIMi 110 Pa3IUYHbIM NPU3HAKaM (110 YUCIy U
COCTaBy YYacTBYIOIIMX B pEaKLIMU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
M3MEHEHMIO CTENEeHEH OKHCICHMsSI XMMHMUYECKHX JIEMEHTOB, 0 0OpaTUMOCTH,
[0 YYacTHUIO KaTaausaropa). OK30- M JHIOTEPMHYECKHE  peakluw,
TEPMOXUMHUYECKHE YpaBHEHUs. [IoHATHE O CKOPOCTH XUMHUYECKOM peaKkiuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOpPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOTCHHBIX U I'CTCPOTCHHBIX PCAKIHAX. IToHsaTue 0 XUMHYECKOM PaBHOBCCHUMU.
@DaKkTOphl, BIUAIIIAE HAa CKOPOCTh XUMHUYECKOW pEaKIUW U TOJOKCHHE
XHUMHAYECKOTO PaBHOBECHS

1.5

OKHUCIINTENIFHO-BOCCTAHOBUTEIIFHBIE  PEAKIWW,  AJIEKTPOHHBIA  OamaHc
OKHUCIIUTEIHHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  YpaBHEHHMA
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIUHA C HCIOJIB30BAHHEM METOJA
ANEKTPOHHOTO OaslaHca

1.6

Teopus 3JIEKTPOIUTHUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonpl, annoHsl. MexaHn3M JUCCOIMAIIMN BEIIECTB C Pa3IMUYHBIMU BHIAMH
xumudeckoi cBsizu. Ctenenp qucconuanuu. CHIbHBIE U ClIa0ble SJIEKTPOTUTHIL.




Peakiiun MoHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs PEaKUUii MOHHOrOo oOMeHa,
MOJHBIE M COKpall€HHbIE WOHHBIE ypaBHEHHMs peakiuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W CcOJlel B CBeTe NPEACTABICHUA 00 3ICKTPOIUTHYECKON
nuccounanuu. KauectBeHHble peakiiyii Ha MOHBL. [loHsITHE O TUApOIM3E coneit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMHU KPUCTAJUTMUECKUX
pPEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJUIOB W HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JCUCTBUS pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Mpolecca
JTUCCOIIMAIIMM  KUCJIOT, IIeJoued M cosieil  (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); TMPOBEACHHUE OMNBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BBIICTICHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIHbHO-
BOCCTAaHOBUTENIBHBIX peakluii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaKlui
Ha MOHBI; pEUICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4

Hewmeranne n ux COCAUHCHHUA

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHBIC CTeTIeHH oKuciaeHus. CTpoeHue u Gu3nIecKue CBOMCTBA MTPOCTHIX
BELIECTB — TrajoreHoB. XHMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3amMoOJIeHiCTBHE C METaUIaMH, HEMETaJUIaMH, IIeJIoYaMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUe, NpuMeHeHue. /leiictrue
XJIOpa ¥ XJIOPOBOAOPOJAa Ha OPraHU3M ueloBeKa. BaxkHeilme XJIOpUIbl U UX
HAaXO0X/JEHUE B IPUPOJIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nuecKue cBOcTBa
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHCIIOposia U cepbl. XUMHUYECKHUE CBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busznueckue U XUMHUYECKHEe CBOMCTBAa. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHUCJIOTa, (PU3MYECKHE U XUMHUYECKUE CBOMCTBA
(oOmue Kak MpencTaBHTENs Kiacca KUCIOT U crenuduieckre). XuMUYECKUe
peakiyu, JeXale B OCHOBE MPOMBIIIICHHOTO CIOc00a MONy4eHUs] CEepHOM
KkuciaoTel. [Ipumenenue. Conm cepHOM KHUCIOTHI, KaUeCTBEHHAs pPEAKIHS Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUYECKOE
3arpsi3HEHUE OKPYXKalollel cpelbl COCTUHEHUSMU Cepbl (KHCIOTHBIE JTOXIIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPeIOTBPAILECHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENICHU OKUCIIEHUS. A30T, paclpoCTpaHEHHUE B IPUPOJIE,
¢usnyeckue 1 XuMuieckue cpoiictea. Kpyrosopor asora B mpupoje. AMMHUAK,
ero (pu3nM4eckue W XMMUYECKHE CBOMICTBa, MoiydeHue U npumeHenue. Conu
aMMOHMs, HX (u3nyeckue ¥ XHMHUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KayecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THasi KHMCJIOTa, €€ MOJIy4eHue,
¢usnyeckue W XMMHUYECKHE CBOMcTBa (00IIME Kak IpeACcTaBUTENs Kiacca
KHUCJIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KayecTBE MHUHEPAJBbHBIX yI0OpeHUil. XUMHUECKOe 3arpsi3HEHHE OKpYKaromien
CpeAbl COEUHEHUAMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3/1yXa, IIOYBBI
1 BOJIOEMOB)
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®ocdop, amnorpornHsie Mogudukauu Gocdopa, puznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u dochopHas kuciora, Qusnyeckue u
XMMHYECKHE CBOWCTBa, monydeHue. Vcmosnbp3zoBanue ¢ochaToB B KauyecTBe




MUHEPAIBbHBIX YA00pEHHA

2.5

OOmast xapakTtepuctuka 31eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJepoJ, aUIOTPOIHbIE
Moau(UKAIK, PAcpPOCTpaHEHHE B TpUpole, (U3MYEeCKHe U XUMUYECKUE
cBoiicTtBa. Axncopomus. Kpyrosopot yriepoaa B mpuponae. Okcuabl yrieponaa,
X (QU3NYECKHEe W XUMHYECKHE CBONCTBA, NEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIy4eHUE U TpPUMEHEHHE. DKOJIOTHYeCKre IPOoOIeMbl, CBA3aHHBIE C OKCHJIOM
yraepona(IV); rumore3a r00aTbHOTO MOTEIUICHHUS KJIMMATa; MapHUKOBBIN
a¢dext. YrompHas kucinora W €€ cond, UX (HUINYECKUE U XUMUUYECKHE
CBOHCTBa, MOJy4YeHUE U TpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHAaT-
noHsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U
CEJILCKOM XO35I1CTBE

2.6

HepBOHaqaanHe IIOHATUS 06 OpFaHI/I‘-IGCKI/IX BCIICCTBAX KAK O COCOAMHCHHAX
yriepona (MeTaH, A3TaH, JTHJICH, alleTUJIEH, JTAaHOJ, TJUIEPHH, YKCYCHas
kucnora). x coctaB u xummueckoe crpoeHue. [loHsTHE 0 OMOIOTHYECKH
BOKHBIX BEIECTBAX: XHUpax, Oelkax, YIrJIeBoJax — M WX POJH B KU3HH
yeynoBeka. MarepuanbHOe €JUHCTBO OPraHMYECKMX U HEOPraHHMYeCKUX
COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XUMUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcuae kpemuusA(IV) u kpemuueBoii kuciore. CUIMKATHI, UX UCIIOJIb30BAHNE B
OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH. BakHEHIIHe CTPOUTETbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, Xxene300eToH. [Ipobiembr OGe3omacHOTro
WCII0Ib30BaHUS CTPOUTENBHBIX MAaTEPHAJIOB B MIOBCETHEBHOM KU3HU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTBHI; MPOBEACHUE KAYECTBEHHBIX PEAKIUNA Ha XJIOPHU-
MOHBl W HaONIOJICHWE MPHU3HAKOB WX MPOTEKAaHUS; OMNBITHI, OTpa’KaloIIue
¢usnyeckne 1 XMMUYECKHE CBOWCTBA raJIoOTeHOB M UX COCTUHEHUH (BO3MOMKHO
UCIOJIb30BaHNE BUJEOMATEPHUANIOB); O3HAKOMJICHHE C 00pasllaMH XJIOPUJIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHSIMU
(BO3MOXHO  HCITOJIb30BAaHHWE BHUJEOMATEPUATIOB); HAOJIOJIEHHE IIpolecca
o0yrIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
M3y4eHHUEe XMMHUYECKHUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOHW peakuuMu Ha Cynb(ar-MoH | HAONMIOJCHHWE TMpu3HaKa ¢
MPOTEKAHUS;, 0O3HAKOMJIEHHE ¢ (PU3NIECKUMH CBOMCTBaMH a30Ta, (pochopa u ux
coeMHEHUIl (BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEpUANIOB), oOpa3lamu
a30THBIX U (oCchHOPHBIX YAOOPEHUH; MOydeHUE, COOMpaHKE, pacliO3HABAHUE U
M3y4eHUE CBOMCTB aMMHUaKa;, MPOBEJICHHUE KAaYeCTBEHHBIX pEaKIMil Ha HOH
amMmMoHHMS U ¢ocaT-uOH U U3YYEHHE TPU3HAKOB HX TMPOTEKaHUS,
B3alMOJICICTBUE KOHILIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3yUYE€HUE MOJEIeH KPUCTAUTMUECKUX
pemiéTok anmaza, Trpadura, (QyUIepeHa; O3HAaKOMIIEHHE C  IPOIECCOM
azicopOIMU PacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM MU YCTPOICTBOM
pOTHBOra3a; MOJy4YeHUe, coOMpaHHe, paclio3HaBaHME U H3Y4YCHHUE CBOMCTB
YIJEKUCIOro rasa; IMpOBEIEHHWE KAyeCTBEHHBIX peakluii Ha kapOoHAaT- u
CHWJIMKAT-UOHbl U H3YyYCHHUE IMPU3HAKOB HX NPOTEKAHUS; O3HAKOMIICHHE C
MPOJYKIMEH CHJIMKATHON MPOMBINUIEHHOCTH; PELIEHUE HKCIEePUMEHTAIbHBIX
3a7a4 no teme «BakHelme HeMeTaJluIbl U UX COEAUHECHUS»

MerTaibsl 1 uX COCIUHCHUA

3.1

061ua;1 XaPaKTCPUCTHUKA XUMHUYCCKUX D3JICMCHTOB — MCTAJUIOB HA OCHOBAHUH HX




nonoxeHuss B Ilepuonuueckol cucreMe XUMHYECKUX dieMeHToB .U
MenpeneeBa u crpoeHust atToMoB. CTpoeHHre MeTalliioB. MeTtannuyeckas CBsi3b U
METaJNIMYECKasl ~KpUCTaUIMYecKass pemeTKa. JIEKTPOXUMUYECKUH  psf
HanpsH>KEHUHA METaJIOB
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dusnyeckrue U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crmocoObl MOTydeHUs
MeTaHHOB.IIOHHTHG (0] KOppO3HH MBTaHHOB,OCHOBHBK:CHOCOGBIB&HIHTBIHX,OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPAUTIOMUHUN, OpOH3a) U UX TPUMEHEHUE B
OBITY M IPOMBIIIICHHOCTH

3.3

[[lenounsle MeTaybl: moJiokeHHE B llepuoamdeckoll cucTeME XUMUYECKUX
sanementoB /.M. MeHnaeneeBa; cTpo€HHE MX aTOMOB; HaXOXKJIEHUE B MPUPOJE.
duznyecknue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIIBI HATpusi W Kanus. [IpruMeHeHHe WIEIOYHBIX METaUIOB U HUX
COeIMHEHUN

3.4

lenouyno3eMenbHbIE  METAIbI MarHuid W KalblMi: IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumuueckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
X aTOMOB; HaxoxiaeHue B mnpupoae. dusmyeckre W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BakHeWne coequHeHUs Kaiblus (OKCHJ, THIPOKCHI,
conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs!

3.5

AmomyHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
JI.1. MenaeneeBa; CTpoeHHE aroMa; HaxOoXiaeHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AFOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIAa M TUIPOKCHIA
QIIFOMUHUS

3.6

XKeneso: nonoxenue B [lepuoguyeckoit cucreme xumuueckux snementon /.M.
MeHnaeneeBa; CTpoeHHWE aTOMa; HaxOXJIE€HHEe B npupone. DPusndeckue Hu
XUMUYECKUE CBOMcTBa kene3a. Okcunabl, THApPOKcUabl U conu kene3a(ll) u
xene3a(lll), mx coctas, CBOMCTBA U TTOJTYUCHHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3liaMu METaJlJIOB U CILIABOB,
X (pU3MYeCKMMH CBOMCTBAMH; U3YYCHUE PE3YyJIbTaTOB KOPPO3UH METAILIOB
(BO3MOXHO HCITOJI30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJCHCTBUS OKCHJA KajdblUsg M HATpusi C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEIOBAHUE CBOMCTB XKECTKOW BOJBI;
mpolecca TOPEHHUs JKelle3a B KUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUEeCTBEHHBIX pEaKUUi Ha MOHBI
(MarHusi, Kanblwsi, amroMuHus, nuHka, xene3a(ll) u sxemesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHUE MPOLECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HATpHS,
Kamuss W Kamblus  (BO3MOXKHO — HCIIOJNB30BAaHHE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxkHelme MeTaibl 1
UX COCAUHEHUS

XuUMUA U OKpYXKaroIiasi cpea

4.1

HoBbie maTepuanbsl u TexHojoruu. BeliecTtBa U maTepuainbl B MOBCEIHEBHOM
KU3HHU YeJIoBeKa. XUMUS U 3/I0pOBbe. be3omnacHoe Ucroab30BaHue BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomp NMpu XUMHYECKHUX OXKOTaxX H
OTpaBﬂeHHHX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxaromet cpenst [TJIK. Pons X¥uMuu B pellieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpupomHble MCTOYHUKH YIJIEBOJIOPOJOB (Yroyib, NMPUPOIHBIN Ta3, HE(PTH),
MIPOJYKTHI UX MEePepadOTKH, UX POJIb B OBITY U IPOMBIIUICHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI
METAJUIOB, TOJIMMEPHBIE MaTepHAaIb)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM pe3yibTaTam
0230BOr0 YPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 00111er0 o0pa3oBanust Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TMI03HABa€MOCTU SIBIEHUIH MPUPOAIbI, MOHUMAHHE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJabTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCIOBHUSX COBPEMEHHOro OOIIecTBa;
MOHMMAaHHUE MECTa XUMUU CPEIH IPYTHX €CTECTBEHHBIX HAyK

1.2

0 Hay4HBIX METOAAX MO3HAHUSA, B TOM YKCIIE DKCIEPUMEHTAIbHBIX U
TEOPETHUYECKUX METONAX HCCIEJOBaHUS BCIIECTB U HU3y4YCHUs
XUMHMYECKMX PEaKIWi; yMEHHME HCIOJb30BaThb MOJENH  JUIA
0OBSICHEHHUS] CTPOCHUS aTOMOB M MOJICKYJI

1.3

0 ctepax npodhecCHOHATBLHON JeATEILHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMECHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAayKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XHUMUIO Kak cdepy cBoer Oymyrieit mpodecCHoHaIbHON e TeTbHOCTH
U ClleNlaTh OCO3HAHHBIM BHIOOP XMMHHU Kak MPOQMIBHOTO INpenMeTa
P TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIero oOpa3oBaHMs

Brnanenne cucremMoil XMMUYECKMX 3HAHUM M YMEHUE MPUMEHSThH
CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKJIKOYACT:

2.1

BOKHEHIINE XUMHUYECKHE TOHSATHUS: XUMHUECKUH DJIEMEHT, aroM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPO/JHAs CMECh, OTHOCHUTENIbHBIE AaTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, PEeaKIMu COCIUHECHHS, PEAKIMH pPa3NIOKECHHS, PEaKIuu
3aMeIIeHHs, peakimu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE pPEaKIMH, PACTBOP, MAcCcOBasi OIS XHUMHYECKOTO
3JIeMEHTa B COCMHEHUH, MacCcoBast 10JI U MPOLIEHTHAs] KOHLIEHTPAIs
BEIIECTBA B paCTBOPE, SAPO aTOMa, IIEKTPOHHBIHN CIIOW aTOMa, aTOMHAst
opbutanb, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAsI CBSI3b, AJIEKTPOOTPUIIATETIHHOCTb, MOJISIPHASL U HETIOJISIPHAS
KOBQJIEHTHAs  CBsI3b, HMOHHAas  CBsI3b, METa/NIM4ecKas  CBA3b,
KpUCTAUTUYeCKass pemeérka (aToMHasi, WOHHAs, MeTaJUTMYecKasi,
MOJICKYJISIpHAs), WOH, KaTUOH, aHMOH, SJIEKTPOJIUT U HEDIEKTPOJIUT,
DIIEKTPOJIUTUYECKAsT ~ JUCCOIMALMS, pPEaKlMd HWOHHOTO OOMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCIEHHE U  BOCCTAHOBIICHHE, AJIEKTPOJIH3,
XUMHYECKOE paBHOBECHE, oOpaTuMble M HeoOpaTHMbIE peakluH,
CKOpOCTb XMMMUECKOW peakiuu, Karanuszarop, IIJK, xopposus
METAJUIOB, CILIABbI

2.2

OCHOBOIIOJIAararomuyue 3aKOHbI XHWMHHU: 3aKOH COXpPAaHCHHA MacCCHI,




nepuonuueckuil 3akoH J[.M. MenneneeBa, 3aKOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOrajpo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAasE ~ Teopus,  Teopus
ANEKTPOJUTUYECKON JUCCOLIMAIIII

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIKOYAOIIEH:

3.1

YMCHUC IMPABUJIBHO UCITIOJIB30BATh U3YUCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM uYHCIle MHHEpaJbHBIC YHAOOpPEHHS, METaUIbl W CIUIABHI,
HOPOAYKTHl TepepadOTKU NPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPOU3BOACTBC W IMOHWMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YIJICBOJ0B
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE IMPOTHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX MPOIECCOB HA OPTaHM3M YEJIOBEKAa U OKPYKAIOIIYIO

NPUPOIHYIO CpENy

3.2

YMEHUE HHTEIPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUSAMHU JIPYTHX
y4eOHBIX TPEIMETOB

3.3

HaJIMYUe OMbITa pabOThl C Pa3IMYHBIMH MCTOYHHMKAMH HMHG(OpMaLUU
N0 XUMHM (Hay4yHas W HAy4YHO-TIOMYJSpHAs JIMTEparypa, CIOBApH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh WH(OpPMAIUIO O BEIIECTBAX, HX
NpEBpalllCHUsIX W NPAKTUYECKOM  NPUMEHEHUH U yMEHHUE
HCITOJTK30BaTh €€ JJIsl pelieHusl yueOHO-TT03HaBaTEIbHbIX 3a/1a4

Bnanenve ocHOBaMH MOHSATHMHOIO amnmapata M CHMBOJIHMYECKOIO
SA3bIKa XMMUHU JJISI COCTaBICHHUS (POpPMYNT HEOPraHMYECKUX BEIIECTB,
YpaBHEHUM  XMMHUYECKHMX  pPEaKIMi; OCHOBAMHM  XHMHUYECKOU
HoMmeHKatypbl (IUPAC u TpuBHaibHOIN)

YMeHue OOBSCHATH CBsI3b IMOJIOXKEHHs dJieMeHTa B [lepmonnyeckoid
CHCTEME C YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee YHcio
3JICKTPOHOB), pacHpeneIeHueM OJJICKTPOHOB 110 JHEPreTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOMIOB, KA U KaJIbLIH

IIpencraBinenue 0  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
IOPOCTBIX M CJOXHBIX BEUIECTB OT IIOJOXEHHUS JJIEMEHTOB B
[lepmonmnueckoir cucreme (B MajblXx TEpPHOJAX ©  TJIABHBIX
NOArPYyNNax) U 3JEKTPOHHOIO CTPOEHUS aTOMa

YMeHne KinaccupuImpoBaTh:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTraHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUEC pCaAKIIUHA

YMenue onpenensiTh:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJICHUS XUMHUUYCCKHUX 3BJICMCHTOB, 3apial
HOHa

8.2

BUJ XUMHYECKONH CBS3M W THUN KPUCTAJIMYECKOH CTPYKTYphl B
COCTMHEHUSIX

8.3

XapakTep cpebl B BOAHBIX PACTBOpPAX BEIIECTB (KUCIOT, OCHOBAHUI)

8.4

OKHUCJIHUTCIIb U BOCCTaAHOBHUTCIIb

YMeHue xapakTepu3oBarh (PU3NUECKHe U XMMUUYECKHUE CBOMCTBA:




9.1

MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, aimas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaud, MarHUMH,
KaJIbIIUN, aTFOMUHUM, JKEJIe30)

9.2

CIIOXKHBIX BEIIECTB, B TOM WYHCJIE€ WX BOJHBIX pPacTBOPOB (Boia,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI M THUIPOKCHIBI
metaimioB [-IIA rpynm, amromunusi, menu (II), umunka, xeneza (II u
I1I), okcunpr yraepona (I u 1IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucrasi, cepHasi, a30oTHCTas, a30THas,
dbocdopHas, yroapHas, KpeMHHEBasK KUCJIOTa U UX COJIN)

9.3

IPOTHO3UPOBaTh M  XapakTEpU30BaThb CBOMCTBA  BEIIECTB B
3aBUCHUMOCTM OT MX COCTaBa M CTPOEHHs, NIPUMEHEHUE BEIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOYKHOCTbh MPOTEKAHUS XUMHUYECKHUX
IIPEBPALICHUN B pa3IMYHbIX YCIOBUSIX

10

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U NOHHBIE YPABHEHUs PEAKLIUN, B
TOM YHCIIE:

10.1

peakIuiit FOHHOTO OOMeHa

10.2

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ

10.3

WIUTIOCTPpUPYIOIUX XUMHUYCCKUC CBOMCTBA HU3YUCHHBIX KJIACCOB
(Tpymim) HEOPTaHMYECKUX BEIIECTB

10.4

MOATBCPKAAOIMIUX 'CHETUYCCKYIO B3aUMOCBA3b MCXKY HUMU

11

YMeHne BIUUCIATh (TPOBOIUTH PacUEThl):

OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUN

11.2

MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE,

11.3

KOJMYCCTBO BCUICCTBA U €T'0 MACCY, 00bEeM Ta30B

11.4

[0 YpPaBHEHMSM XUMHUYECKUX pEaKIUi M HaXOAUTh KOJIMYECTBO
BEIIECTBA, 00BEM U Maccy peareéHTOB WM IPOJYKTOB PEAKIIUU

12

Brnanenwne (3HaHUE OCHOB):

12.1

OCHOBHBIMM ~ METOJaMHM  HAy4YHOro TMO3HaHWs  (HaOiropeHue,
U3MEepeHHe, SKCIIEPUMEHT, MOIETTUPOBAHNE) MPU U3YUYE€HUHU BEIIECTB U
XUMHUYECKHX SBICHHN; YyMeHHE c(HOpMyIupoBaTh mpodiIeMy U
MIPEIOKUTh YTH €€ PeLICHUS

12.2

Oe3omacHON pabOThl C XWMHUYECKHMH BEHICCTBAMH, XHMHYECKOU
MOCYI0H U TabopaTOpPHBIM 000pyIOBaHUEM

12.3

paBHJiaMu O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIb3YEMbIMU
B HOBCGI[HGBHOI\/'I JKU3HHU, IpaBUJIaMU ITOBCACHUS B LCIAX c6€pe>1<eHI/1;1
3[0POBbSl U OKPYXKAIOIIEW MNPUPOAHON Cpelbl; MOHMMAaHHE Bpeaa
(omacHOCTHM) BO3ACUCTBHUSI HAa KHMBBIE OPraHU3MBI OIpPEIEIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U MPEIOTBPALLEHUS UX BPEAHOTO
BO3JECHCTBUS
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Hanunuwne MPAKTUYCCKUX HABLIKOB IIJIAHUPOBAHUA WU OCYLICCTBJICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3yYeHUE U omucaHue (PU3NYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE
¢  (uU3MYECKUMH W  XUMHUYECKUMHU  SIBICHHUSMH,  OIBITHI,
WUTIOCTPUPYIOIIKE MPU3HAKH MPOTEKAHUSI XUMHUUECKHUX PEaKIIHii

13.2

U3ydeHHe Crioco0OB pa3eeHus cMecel

13.3

MOJIyYeHUE KHCIOpOJa M HU3YYEHHE €ro CBOICTB; MOJIy4e€HHE




BOZIOPO/Ia U M3YUEHUE €r0 CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO raza u
M3YYEHHE €ro CBOMCTB; MOTYyYeHHEe aMMHUAaKa U U3yUYEHHUE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOWM JOJIEeH
pacTBOPEHHOTO BEIIECTBA

13.5

MPUMEHEHUE WHUKATOPOB (makmyca, METHJIOpaHkKa u
dbenondTanenHa) IS ONMPESTICHUS XapaKTepa Cpeabl B pacTBOpax
KHUCJIOT U IIEJI0YEN

13.6

UCCIICIOBAHUE W  OIMCAHUE CBOMCTB HEOPraHMYECKUX BELIECCTB
Pa3IM4HBIX KJIACCOB; M3YYEHHE B3aUMOJCHUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHMWSIMH, COJISIMHM; TIOIY4YCHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JAPYrMM W3  pacTBOpa  COJH;
uccieioBaHlie aM(QOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHHHUSA U
LIUHKa

13.7

pelIeHne SKCIePUMEHTANIBHBIX 33/1a4y 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHHID; «INEKTpOTUTHYECKAS
auccomuanusay;, «BaxHeWImme HeMETAUIBI M WX COCOUHCHUSY,
«Baxaennine MeTaliIbl M UX COSIMHCHUS

13.8

XUMHUYECKUE OKCIIEPUMEHTEI, AJUTIOCTPUPYIOLIIE IPU3HAKU
NPOTEKaHUS PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIuu Ha
NPUCYTCTBYIOLIME B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpPOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aMMOHHA, Maruus, KaJdblOUWs, aJIIOMUHUA,
xkenesa (2+) u xenesa (3+), menu (2+), nuHKA
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VYwmenue:

14.1

NpPEACTaBIATh pe3yabTaThl d3KCIEpUMEHTa B (oOpME BBIBOJOB,
JI0Ka3aTelbCcTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3U MEXKIy pEalIbHO HAOIIOJACMBIMH XUMHUYECKUMHU
SABJICHUAMUA U MTpOLICCCaMU, ITPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPC,
OOBSCHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHDB 2JIEMEHTOB COILEP KAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

Uucrele BemecTBa U cMec. CriocoObl pa3/ielieHus: cMeceid

1.2

AToMBI U MONeKynbl. XUMHUYECKHE dOIEMEHThl. CHUMBOIBI XUMHYECKUX
371eMEHTOB. [IpoCThIe U CI0KHBIE BENIECTBA.

1.3

Xumuaeckasi popmyina. BaaeHTHOCTh aTOMOB XUMUYECKUX d1eMeHTOB. CTEreHb
OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0J1 XUMHYCECKOT'0 3JICMCHTA
B COCIMHCHUHN

1.5

KomnuectBo BemiectBa. Monbs. MonsipHass macca. MoisipHbIE 00bEM Ta30B.
B3anMocBA3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHHULl BENIECTBA

1.6

Ousnyeckue U XUMHUYECKUE SBJICHUA. XMMHUYECKas Peaknus U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKHE YPaBHEHHUSI

Ilepuonnueckuii 3akoH u Ilepronnueckas cucTEMa XUMHYECKHX SJIEMEHTOB
J.M. MenneneeBa. CTpoeHUE aTOMOB

2.1

IIepuonnueckuit 3akoH. Ilepuonnueckas cucrema XuMH4ecKkux anemeHTos /.M.
MenneneeBa. [lepuoasl u rpynmbsl. @U3HYECKH CMBICT TOPSIKOBOTO HOMEPA,
HOMEPOB MEPUO/Ia U TPYIIIHI JIEMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Onexktponbsl. CTpoeHue
IEKTPOHHBIX 000I04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB
[Iepuonnueckont cucremsl .. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NepUOOB, Kalus, Kajblus (paguyca aTOMOB, OJJIEKTPOOTPHUIATEIHHOCTH,
METAUIMYECKUX M HEMETAaUIMYEeCKMX CBOMCTB) W HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKEHHWEM »3ieMeHToB B Ilepuogmueckoit cucteme u
CTPOCHHUEM HX aTOMOB

Crpoenue BelecTBa

3.1

Xumudeckass cBsi3b. KoBaneHTHass (TojispHass W HEMOJSpHasi)  CBSA3b.
3H€KTpOOTpI/IHaT€.HBHOCTB XUMHNYCCKHUX DJICMCHTOB. I/IOHHaH CB3b.
MeTtaninyeckas CBSI3b

32

Tunbl KpUCTAIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKU U BUIA
XUMHUYECKOH CBS3H

Baxnelime npeAcTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnsl U ux
COCINHCHUSL. MeTa.H.HBI 1 UX COCAUHCHUA

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) "
HecoJeo0pa3yoIre; OCHOBaHUU (IIENOYM W HEpPacTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHCIIOpOAcOoAepk alyue ¢ OecKUCIOpOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CPEAHUX U KUCIIBIX)

4.2

duznyeckue W XHUMHYECKHE CBOMCTBa MMPOCTBIX  BCHICCTB-HCMCTAJIJIOB!




BOJIOPO/JIA, XJIOpa, KUCIOPOJa, Cephbl, a30Ta, pocdopa, yriepoaa, KpEMHHS

4.3

dusnyeckue U XUMUYECKHE CBOMCTBA IPOCTBIX BEIECTB-METAIUIOB: JIUTHS,
HATpHsA, Kalus, MArHUS M KaJbLMs, ATIOMUHMSA, JKenne3a. DJIEKTPOXUMUYECKUI
PA HAIIPSKEHUN METaJIOB

44

du3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCAMHEHHUNM HEMETAIUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aAMMHAKa

4.5

dusndeckue U XMUMHYECKHUE CBOMCTBAa OKCHUIOB HemerauioB: cepbl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuausa(I1V). Ilonyuenue
OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpynn, nmaka, memu(Il) u
xenesa(ll, IIT). [Tonyyenne okCcu0B METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHWH M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpE
TUAPOKCUIOB QIIOMUHHUA, JKene3a, IuHKa). [loayueHue oOcCHOBaHM U
aM(OTEepHBIX THIPOKCHJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOM, cepHOM, a30THOU, (ochopHOH, KpeMHUEBOH, yrompHOU. Ocobbie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEpPHOM M A30THOM KHCIIOT.
[TonyuyeHnue KucCiIOT

4.9

OO0ue xuMHUYecKre CBOMcTBa cpeHux coiell. [lomyuenue comeit

4.10

[Monyuenune, coOupaHue, pacro3HaBaHUE BOAOPOJAA, KHUCIOPOJA, aMMHaKa,
YIJIEKHUCIIOTO Ta3a B JIabopaTopuu

4.11

[Tomyyenue amMMmuaka, CEpHON M a30THOM KHUCIOT B MPOMBIILIEHHOCTH. O0mme
CHOCOOBI OJTYYSHUS METAJUIOB

4.12

I'eneTmueckas cBA3b MCXKAY Ki1aCCaMU HEOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEaKIuu

5.1

Knaccudukanusa XUMHUECKUX peakluid MO pa3iNyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMMU BELIECTB, MO TerioBoMy 3¢ddekty, 1o
WU3MEHEHUIO CTEIICHEW OKHMCIICHHUS] XUMHYECKUX 2JIEMEHTOB
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TennoBoii A3 PeKT XUMHUECKOU peaklnK, TEPMOXUMUUYECKHE YpaBHEHUS. DK30-
U DHAOTEPMUYECKUE peakyi. TepMOXUMUYECKUE YPABHECHUS
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OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pCaKkuu. OKHUCIUTEIN U BOCCTAHOBUTEIH.
[Ipomecchl ~ OKMCIEHHST W BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OamaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIILHOU pcaknuuu
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Teopus 3eKTpoaUTHYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHL U
HeRIeKTPoJuThl. CUIIbHBIE U cllabble 371eKTPoJauThl. CTeneHb AUCCOIHAINU

5.5

Peakumu moHHOro oOMeHa. YCIIOBHS NPOTEKaHUs pEeakiMii MOHHOrO oOMeHa,
IIOJIHBIE U COKPAIEHHBIC HOHHBIE YDABHEHMSI pEaKIUI

XuMUS U OKpY’Karonias cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCTIOJIb30BAaHUE BEUIECTB M XUMHUECKMX pEaKUuid B JabopaTopuu U OBITY.
[TepBast mOMOIIb MPU XUMUYECKUX 0’KOTaX U OTPABJICHHUSIX

6.2

XUMHYECKOE 3arps3HEHHUE OKPYXKAroIMIeH cpenbl  (KUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3MyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbnast momyctumasi konmeHtpanus BemiectB (IIJIK). Pomp xumum B
peIICHUH HKOJIOTHYECKUX MpobieM. YcuieHue mapHUKOBOro sddekra,
pa3pyIieHrue 030HOBOTO CIIOS

6.3

[Tpumenenne cepsl, a3ota, docdopa, yriaepoaa, KpeMHUS U MX COSJAWHEHHUH B




6BITy, MCIUIMNHEC, MPOMBINIJICHHOCTH W CCJIBCKOM XO3SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIaBOB (CTajb, YYryH, OIOPATIOMHHUN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH

[IpupoaHble WCTOYHHWKHW YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Ta3, HE(PTH),

64 IPOAYKTHI MX NIepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIICHHOCTH
[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX

6.5 yriepoja (MeTaH, 3TaH, STHJIEH, alleTUJIEH, 3TaHoJI, TJINLIEPUH, YKCYCHAs KHCIIOTA).
[onsiTne 0 OMONOTHYECKU BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBoJax — U UX
POJIH B KU3HU YEJIOBEKA

7 Pacuérsr:

7.1 o popMysIaM XUMHYECKUX COSTUHEHUIN

7.2 Macchl (MaccoBOI) TOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPABHEHUSIM




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Xumus. 8 knacc: yue0. it 00meodpazoBatenbHbIX yupexaenuit / O.C. ['abpuensa. M.:
[Ipoceemenwne, 2023 r.

Xumus. 9 kiaace: yue0. mis obiieoopaszoBaTenbHbIx yupexaenuit / O.C. ['abpuensH. - 3-e us.,
ctpeotut. - M.: [IpocBemenue, 2023 r

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Ia6puensa O. C., Bockoboitaukosa H. I1., Smrykosa A. B. HacTonsHas kHATa yIUTENS.
Xumus. 8 ki1.: Metogudeckoe mocobue. - M.: Ipoda, 2021

I'adpuensn O. C., Smykosa A. B. Terpans st 1a60paTOPHBIX OMBITOB U MPAKTHIECKUX
pabor. 8 xi. K yuebnuxy O. C. 'abpuemnsiaa «Xumus. 8 kmace». M.: poda, 2022
I'abpuensn, O. C. Meroamueckoe mocodue k yaeonuky O. C. 'abpuensaa «Xumus». 8
knacc / O. C. 'abpuensa. — M. : [Ipoda, 2021 — 109

I"abpuensn, O. C. Meroauueckoe nocobue k yueOnuky O. C. I'abpuensina «Xumus». 9
knacc / O. C. T'abpuensa. — M. : [Ipoda, 2021 — 108

Xumus : TexHonornueckue kapTol K yaueOuuky O. C. ['abpuensna «Xumus. 8 kiacey :
Metoaundeckoe nocodue / JI. . Acanoa. — M. : Ipocda, 2020

Xumus : TeXHOJIorudeckue Kaptol kK yueouuky O. C. ['abpuensHa «Xumus. 9 kiace :
MeToauueckoe nocobue / JI. . Acanosa. — M. : lIpoda, 2018

Xumust. 8 ki1.: KontponbHsie 1 mpoBepouHbie padoThl kK yueOnuky O. C. I'abpuensna
«Xumus. 8» / O. C. I'abpuemnsn, I1. H. bepeskun, A. A. Ymakosa u np. - M.: Ipoda, 2022
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