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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma BHeypouHOW JeAtenbHOCTH «CroxHble Bompockl OI'D 1o
XUMHUW» HAa YpPOBHE OCHOBHOIO 00Iero o0pa3oBaHUs COCTaBjeHa Ha OCHOBE
paboyell mporpaMMbl IO MpeAMETYy «XHMHUS» C Yy4€TOM TpeOOBaHHHA K
pe3ynbTaTaM OCBOEHHS OCHOBHOM 0O0pa3oBaTEIbHOM MpPOTrpaMMbl OCHOBHOI'O
obmiero oOpasoBanus, npejactaBieHHbIXx B ®I'OC OOO, a Takxke Ha OCHOBE
dbenepanibHOM  pabodeil mporpaMMbl BOCHUTAaHUS W C Y4YETOM KOHIEHIUU
NpenojlaBaHusi yueOHOro npeaMmera « XUuMus» B 00pa3oBaTeNbHBIX OPTaHU3AIUAX
Poccuiickoii ®eneparuu. Ha 0aze mentpa «Touka pocTtay obecnedmBaeTcs
peanuzanus 00pa3oBaTeNbHbIX porpamMmm €CTECTBEHHO-HAYYHOU u
TEXHOJIOTUUECKOW  HaNpaBJICHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMU  3aKOHOJATENbCTBA B cdepe 00pa3oBaHuUs U C  YUYETOM
pexoMeHanui @enepaabHOro ornepaTopa yueOHOro npeaMera « XuMus».

[Iporpamma 1mo XuMuu [Oa€T MPEACTABICHUE O LENsAX, OOLIEH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIHUXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTenbHOE IIPEIMETHOE CoJIep KaHue,
IIPENYCMAaTPUBAET PACIpPEACIICHHE €ro II0 KJaccaM U CTPYKTYPUPOBAHHE 11O
paszzmenam M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISET KOJWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coziepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEIbHOCTh HW3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTHKM Y4eOHOro Impolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TpeaMeTa  JUIs
peanu3aiuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30BaTENIbHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENbHOM JESITENbHOCTH OO0YyYarolerocss Mo OCBOCHUIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XHMHH CIYXXUT OCHOBOW [JIsi (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4aronierocsi, €ro MnpeACcTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
posib WrpatoT (GopMUpyeMble XWMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIIX
HEPruv U 00 HBOJIIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHHs TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH U (PyHKITMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUpOBAHUE MBIIUIEHHS U TBOPUECKUX CIHOCOOHOCTEM
OoOy4YaronMxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4EOHOW  JIESITeIbHOCTH,



OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUW, HEOOXOIWMBIX KakKk B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHANBHOUN e TEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInuxcs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAa/l B KOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pPa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHH U HEKOTOPBIX OTIEIBHBIX 3HAUYUMBIX TOHSATUM
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro YpOBHSI:

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

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TmpencTaBieHUNd 00 AIEKTPOJUTHYECKOW JIMCCOIMAIIMU  BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYrOMY, BBITIOJHSA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOJTYyYCHHS
M3y4aeMbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKON COCTABISAIONICH HAYYHOU KAPTUHBI MUpPA B JIOTHUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alomuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Knacey.



[Ipy wu3ydyeHWH XUMUU MPOUCXOTUT (OPMUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKUX
3HAHUN — BaXKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOTOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3bIKa HayKd, B
OpUOOLIEHMM K HAyYHbIM METOJAaM I[IO3HAHMS IPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipn M3y4eHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BayKHOE
3Ha4YeHHUE NMPUOOPENTU TAKUE LI, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOe IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLUI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYXAaIOIEr0 MHpA, MCIHOJIb3Ys 3HAHUS U ONbBIT, MOJYYCHHbIC MPU H3YYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZILOBOU IEATENBHOCTH;

— ¢opmupoBaHHEe y OOy4YalOIIMXCA TIyMAHUCTHYECKUX OTHOILECHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUs CBOETO 3/I0POBbS U OKPYKAIOIIEW IPUPOLHOUN CPELBIL;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIHUTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpo(uiisi U HANPaBIEHHOCTH JalbHEHIIEro
oOy4eHus.

KonuuectBo wacoB myig BHEYpouHOH AestenbHocTH «lloaroroBka k OI'D o
XUMHW» COCTaBIsieT 34 yaca.



COAEPXKXAHUE OBYUEHUA

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSL B CUCTEME HayK.
Tena wm BemiectBa. du3nMuecKkue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XMMHUHU. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHasi Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHNUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOILIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuud W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bomopon — »snemMeHT uW mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4esoBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHuA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBONCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMHMCaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BoJOponaa (ropeHme), B3amMozcicTBre Bogopoaa ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KaiblueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),
UCCJIEIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0ICHUEe U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IEJIOYEH,



uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a1ad II0 Teme «BaxHenmme Kiacchl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
aiemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[TepBbple MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHstHe o
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAILIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U THUJIPOKCHU/IBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpHOAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX  000JI0YEK aToMOB MepBbIX 20 XUMHUYECKHX 3JEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYMIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBaJleHTHas (HoOJisipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BELIECTB METAUIOB UM HEMETAJUIOB, B3aUMOJCHCTBUE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXIpEeAMETHBIX CBS3€M MPU HM3yYEHWH XUMUU B &8 Kjacce
OCYILIECTBIISIETCSI 4Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX



NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIS1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINH (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(UKAIMsA, M[EePUOJUYHOCTb, HAOIIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUYECKUE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/1b!1, ConHIIE.

buomnorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

BeurecTBo M XUMHYECKasi peaKIHs

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IE€PBbIX TPEX TMEPUOJAOB, Kallusd, KaJIbLMs M HX
COCIMHEHNH B COOTBETCTBHUM C IIOJIOKEHHWEM JJIEMEHTOB B Illepmommueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3auvyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOLIMX B pPEAKIMH BEUIECTB, MO TEIUIOBOMY 3(p(deKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakuusix. [IoHsITHEe 0 rOMOTreHHBIX U TeTepOreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKONW PEaKIUU U IOJOKEHUE XUMHUYECKOIO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEaKLMM,  JJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIHMil ¢  HCIOJIb30BaHUEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M JUCCOLMALIMM BELIECTB C PA3JMYHBIMU BHUJAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHbIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHM W cOJeil B CBETE€ MPEICTAaBICHUH 00 BIEKTPOJUTUUYECKON
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura M anamasa), CIO0XKHBIX BEIECTB
(xopuaa HaTpus), HCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS Ppa3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJHOCTH
pacTBOpPOB BELIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, LIEI0YEed U COJIEH
(BO3BMOXKHO  MCIIOJIb30BAHME  BHJIEO  MaTEepUaloB), NPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuMid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakuuu pas3jioKEeHUs, COCIMHEHUs), pacrno3HaBaHUE HEOPraHUYECKHX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUi HAa HOHBI, pEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeraJsibl 1 X COeIMHEHUS

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKUue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsHas KucimoTa, XUMUYECKHE CBOMCTBA, IMOJydYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpraHU3M 4YelOBeKa. BakHelmume XJIOpuabl U X
HaxO0XJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (QU3UYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
Jexale B OCHOBE MPOMBIIUIEHHOTO Croco0a MONy4YeHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEAKIUs Ha
cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHWA B MpUpojie. XUMHUYECKOE



3arpsi3HCHUE OKPYXKAIOIIEH Cpeabl COCTUHEHHSIMH Cepbl (KUCIOTHBIC OXIH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dbusnyeckue U xumMuueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHAK, €ro
bu3nYecKue 1 XUMUYCCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHeHne. Coim aMMOHWS,
X (U3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpEJACTAaBUTENsl Kiacca KUCIOT M CcHelupUuYecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
yIoOpeHni. XUMHUYECKOE 3arpsA3HCHIE OKPYIKAIOMIEH CpeIbl COCTMHCHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
aioTponHeie Moaudukanuu (ochopa, UMUECKHE U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHBIE  CTCIICHW  OKHUCJICHHWS.  YTJIEpOA,  aJUTOTPOITHBIC
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHEC HA JKHBBIC OpPTaHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKue U XMMHYECKHUE CBOMCTBA,
MoJIydeHHe W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HePTh),
MPOAYKTBI UX TepepaboTku (OEH3WH), UX POJib B OBITY U NPOMBIIIJIEHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojaax — U uX
poli B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTAaHWYECKUX COCTMHCHUU.

KpemHnmii, ero ¢usnyeckue W XHUMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npuMenenue. CoenuHeHus KpeMHHs B mpupoje. OOuue mpeacTaBlieHus 00
okcuae kpemuusa (IV) m kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHelIne CTPOUTENbHbIE MaTepHalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.



Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa30B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEAKIM Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMsI, ONBIThI, OTpa)Kalwliue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oOpa3lamMu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl W €€  COeOAUHEHUSIMH  (BO3MOXXKHO  HMCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), o0pa3aMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOMCTB aMMHUaKa, IPOBEICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBEO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE MoZEeNnen
KPUCTAIUIMYECKUX pemETOK anmMasa, rpadura, (QymiepeHa, O3HAKOMIIEHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydyeHHe, COOMpaHue, paclio3HABaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYECHHE NPU3HAKOB HUX IIPOTEKAHMS, O3HAKOMIICHHE C
IPONYKIMEH CUJIMKATHOM TPOMBILUIEHHOCTH, PELICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MetaJuibl 4 X COeIMHEHUS

OO01ast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux ossemeHtoB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HanpspKeHU MetauioB. duznueckue U XUMHUUYECKUE CBOMCTBA MeTallioB. O0mue
crocoObl Tosy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3uu. CruiaBbl (CTaslb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MIPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ienounble MeTambl: nonoxkeHue B [leproanueckoil cUCTEME XUMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXJIECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBl HATpus M Kanud. [IpumeHeHne IIeNoYHBIX METAIOB U HX
COCIMHEHUM.



[Ilenouno3emenpHbIE META/UIBI MAarHMM W KaJbLUHW: TOJIOXKEHUE B
[lepnognueckon cucreme xuMuueckux sineMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HAXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuusa. Baxseiimue coeavHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHE B npupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoi cucTteMe XMMAYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHWe B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME ¢ oO0pa3llaMd METAJJIOB U CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOWMCTB KECTKOW BOJBI, IIPOLlECCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3BMOXKHO  KCMOJIb30BAaHME  BHJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaUueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (11), HabnMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibliid (BO3MOXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHUIA ATFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BaxkHelme
METAJLTBI U UX COSTUHCHUSI.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM KWU3HM YeEIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpaius Bemiects, nainee — [1/1K). Ponb xuMuu B pelieHnn 3K0JIOTMYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3y4deHHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYUIIECTBJISIETCSL 4Yepe3 HCIOJb30BaHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX



MOHSATUM, TAK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiaccupuKaius, IMepUOIUIHOCTh, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJICb, SBJICHUE, MAPHUKOBBIN
3 (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PATUOAKTUBHOCTb, MOJIEKYJIA, HJICKTPUYECKUN 3apsij, IPOBOIHUKH,
MOJTYTIPOBOJHUKH, JUIJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTh, KpUCTATINYECKas
pemeTka, CIiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunres, npixanue, Omocdepa, dKOCHCTEMa, MHHEPATbHBIC
yn00peHus, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, ITUTAaTEIbLHbIC BEIISCTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, MPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU L€JIeCO00pa3HOE OTHOIIEHHWE K NpPHUPOJIe KaK MCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHHUS TJIOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel UX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbDI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO U OCYIIECTBIICHHIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Yy4YCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIMW3MpPOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juanora M (WIM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  pPELIECHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUM.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CollepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 ki1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMENICHUsl, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTMOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJeHUS (Hopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAaHEHHWs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMHYecKuXx d3iemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYCCKHUE BEIECTRA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 dopmyle
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJISl U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM 000pYy/IOBaHMEM, a TakXKe TMpaBWiaM OOpalIeHusl ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

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

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasl CBS3b, TEIJIOBOU A(DEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMII;

OMPENIENATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo (popmy Ileprogmyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «1modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMH HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca dTUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCJIMHEHWsI, MACCOBYIO JIOJIO BEIIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOIYYCHHUIO W COOMPAHHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC

Homep Tema KosnuecTBo yacos

pazzena

1 [lepBoHava/IbHbIE XMMUYECKUE TTOHSITHS 6

2 [lepuonuueckuii 3akoH u [leproguyeckas cucreMa XUMUYECKUX | 3
sanemeHnToB /.. MenneneeBa. CTpoeHue aToMOB

3 CtpoeHue BenecTna 2

4 Baxneinmmue nmpeacTaBUTEN HEOPTaHUYECKUX BELIECTB. 10
HewmeTaissl U uX coequHEHUsI. MeTauibl M UX COSAMHEHUS

5 XUMUYECKHUE PEAKIIUU 5

6 XuMUs U OKpYKaKoIas cpeaa 5

7 Pacuérbl 3




IHOYPOYHOE IIVTAHUPOBAHUME

9 KJIACC
Paznen Tema ypoka Kozn-
BO
JacoB
ITepBoHauanbHEIE YucTtsle BemecTBa U cMecu. CIocoOb! pa3feneHus cMecen 1
XMMHUYECKHE TIOHATHS
ATOMBI M MOJIEKYJIbl. XMMUYECKHE 3JIeMEHThl. CHMBOIIBI XUMUIECKUX 3JIEMEHTOB. [IpOCThIe U CIIOKHBIEC BEIECTBA 1
Xumnaeckas Gpopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX 371eMEHTOB. CTENeHb OKUCIICHHUS 1
3aKOH IOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAsE aTOMHAs Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca. J{oJs aieMenTa B 1
COCIMHCHUH
KommuectBo Bemectsa. Monbs. MomsipHast Mmacca. MossipHbIi 006EM ra3oB. B3anMocBsI3p KONMMYECTBa, MAacChl U YHCIA 1
CTPYKTYPHBIX €AMHHII BEIIECTBA
duznyeckue U XUMUYECKHE SBICHNSA. X UMUYECKasi peaknus U e€ IPU3HAKN. 3aKOH COXPaHEHHS MaCChl BELIECTB. XMUMHUYECKHE 1
ypaBHEHHUS
Ilepuonuueckuii 3aKoH U Ilepuonuueckuii 3axoH. I[leproauueckas cucrema xumuueckux sneMenToB .. Menneneesa. Ilepuonsl u rpynnsl. ®usnueckuii 1
Ilepnonuueckas cuctema CMBICII OPSIIKOBOTO HOMEPa, HOMEPOB NEPHUO/ia U IPYIIIEI dIeMEHTa
XUMUYECKHUX 3IEMEHTOB
.. Menneneena.
CtpoeHue aTOMOB
Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonsl. DnekTponsl. CTpoeHHe IEKTPOHHBIX 000J049eK aTOMOB NepBhIX 20 1
xumuueckux 3yeMeHToB Ilepuonnueckoii cuctemst .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KaJIHs, KalnbLus (pagnyca aTOMOB, 1
IEKTPOOTPULIATEIFHOCTH, METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB) M UX COCTUHEHUI B COOTBETCTBUH C MOJIOKEHHUEM
anemeHToB B [lepuoanyeckol cucTeMe ¥ CTPOCHHEM UX aTOMOB
CrpoeHue BemecTBa Xumndeckas cBsi3b. KoBanieHTHas (MOsIpHAs ¥ HETIOJISIPHAS) CBA3b. DIEKTPOOTPULIATEIILHOCTh XUMHIECKUX 37IeMeHTOB. MoHHas 1
CcBsi3b. MeTajuinueckast CBsI3b
Ture! KpucTaIIMYECKNX PEIETOK (ATOMHAs, HOHHAs, METaJUTMYeCKas), 3aBUCHMOCTh CBOMCTB BEI[ECTBA OT THIIAa KPHUCTAJUINYECKOH | 1
PEIETKY ¥ BUJ1a XUMHUYECKOH CBS3H
Baxneitmme Knaccudukanus u HOMEHKIaTypa HEOPTraHUYECKHX COEIMHEHNI: OKCHIIOB (COJIe00pa3yrolie: OCHOBHBIE, KHCIIOTHBIE, 1
HpeACTaBUTENN amdoTepHbIe) U Hecoeo0pa3yIolIne; OCHOBaHHMH (IIET0UYNH, HEPACTBOPUMBIE OCHOBAHHSA); KMCIIOT (KHCIOPOCOAEpKAIINE U
HEOPraHMYECKUX BEILECTB. 0ecKUCIIOpO/IHbIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEAHUX M KUCIIBIX)
Hewmeramnsl u ux
coeMHeHnsT. MeTaJlibl U UX
COEIIMHEHUS
dusnyecKkue 1 XUMUIECKHE CBOHCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB: BOJOPO/Ia, XJI0pa, KHCIOPOaa, Cephl, a3oTa, Gocdopa, 1
yraepoaa, KpeMHHUS
Duznveckue ¥ XMMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-METAIIOB: JIUTHS, HATPUS, KaJINs, MATHUS U KaJIbLsI, alFOMUHUS, Jkene3a. | 1

DNEeKTPOXUMHUYECKHHA PsiT HATPSHKEHUH METaJIIOB




dusnyeckre 1 XUMUYECKUE CBOMCTBA BOJOPOJAHBIX COEIMHEHN HEMETAILJIOB: XJIOpOBOJAOPOJa, CEPOBOAOPOAA, aMMHaKa

OmnuecKue 1 XUMHUIECKHE CBOMCTBAa OKcHIOB HemeTaiuioB: cepsl (IV, VI), azota(ll, IV, V), docdopa(lll, V), yrnepoma(Il, IV),
kpeMuusA(IV). TTonydeHne OKCHIOB HEMETAJLIOB

Xummaeckue cBoiictBa okcunos: MeTamioB IA—IIIA rpymm, muaka, meau(1l) n sxenesa(ll, III). IToxydeHne OKCHIOB METAIIOB

Xumudeckue cBOCTBa OCHOBAHUH W aM(OTEPHBIX THAPOKCHAOB (HA TIPUMEPE THAPOKCHAOB AIFOMUHIS, JKeJe3a, IIIHKA).
ITony4yenne ocHOBaHWH M aM(QOTEPHBIX THAPOKCHIOB

Oo6ume XMMI9YecKre CBOHCTBA KHCIIOT: XJIOPOBOJOPOIHOI, CEpOBOIOPOIHOM, CEpHICTON, CEPHOH, a30THOMH, (hochopHOI,
KpEMHHUEBOM, yroyibHO#. Oco0ble XUMHUIECKHE CBOWCTBA KOHIICHTPUPOBAHHOMW CepHON U a30THOH KUCIIOT. [TonydeHne KUCIoT

Ob6ume xuMUIecKne CBOUCTBa cpenHuX conei. [lomydenne comeit

I'eneTndeckas cBsI3b MCIKAY Ki1aCCaMH HECOPraHUYICCKUX COCI[I/IHGHI/Iﬁ

XuMudeckne pcaknuun

Knaccmbmcaum{ XUMHYCCKUX peaKHI/Iﬁ I10 pa3jIMYHbIM IIPHU3HAKAM: IO YHUCJIY U COCTABY YYAaCTBYIOUIUX B PCAKIHUU BCHICCTB, 11O
TCIIJIOBOMY 3(1)(1)€KTy, 110 I3MEHCHHIO CTCTICHSH OKUCICHHS XUMHUECKHUX DJICMEHTOB

TemnoBoit 3¢ PEeKT XUMHIECKOH peaKkni, TEPMOXUMHIECCKUE yPaBHEHHUS. DK30- ¥ SHAOTEPMHUUICCKUE PEaKINH. TepPMOXUMIIECKHE
ypaBHEHHUS

OKHCIINTENHHO-BOCCTAHOBUTCIHHEIS peaknuu. OKHCIINTENN ¥ BOCCTAHOBUTEIIH. Hpoueccm OKHCJICHHUA U BOCCTAHOBJICHHUA.
3HeKTpOHHLII>'I OalaHC OKHCIIUTEIIbHO-BOCCTAHOBHTEIILHOM PCaKu

Teopm{ BHGKT'pOHHTHqGCKOﬁ JUCCOIMaIH. KaTI/IOHLI, AHHOHBI. SHGKTPOJ'H/ITLI 1 HEBJICKTPOJIUTHI. CuIIbHEIC U cl1a0ble
OJICKTPOJIHUTHI. CTerneHn JUCCoOannn

Peakunu norHOTO 0OMEHa. Y CIIOBHS MPOTEKAHMUS peaKI[iii HOHHOTO 0OMeHa, TIOHEIE U COKPANIEHHBIC HOHHBIC YPaBHEHUS
peakiui

XUMHS U OKpYyXKarolas
cpena

BemiectBa 1 MmaTepuassl B IOBCEIHEBHOM KU3HU UesioBeKa. be3onacHoe ucnoib30BaHUE BEUIECTB U XUMUYECKUX PEAKLIUN B
naboparopuu u O6ITy. IlepBasi MOMOIIL TPU XUMHUYECKUX 0XKOTaX U OTPABICHHUIX

XUMHUECKOE 3arps3HEHNE OKPY’KaIoIIeH cpeabl (KUCIOTHbIE OXKAH, 3arpI3HEHUE MTOYBBI, BO3AyXa H BOZOEMOB), CIIOCOORI €T0
npenoTBpamieHus [Ipeaensaas nomyctumas koHneHTparus seniects (I1/1K). Poss XumMun B pelieHnu 3K0IOTHYECKUX TPOOIIeM.
YcusieHue napHUKOBOro A Qekra, pa3pylieHre 030HOBOT'O CIIOsI

ITpumenenue cepsl, a3oTa, hocdopa, yriaepoaa, KpeMHUS U UX COSTUHEHUH B OBITY, METUIIMHE, IPOMBIIUIEHHOCTH U CETTHCKOM
xo3siicTBe. [IpuMeHeHre MeTaIoB U CILIAaBOB (CTajb,9yTYH, JIOPATIOMUHNI, OpOH3a) B OBITY U IPOMBINUIEHHOCTH UX
coenuHenui. [ToHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3UH

[IpuponHbIEe NCTOYHUKH YTIIEBOAOPOIOB (yrob, IPUPOAHBIN ra3, HedTh), MPOAYKTHI NX NepepaboTku (OEH3MH), UX POJIb B OBITY U
MPOMBIIIIEHHOCTU

Pacyétrl

HepBOHa‘laJ’ILHLIC MOHATHS 00 OPraHnv4eCKUX BCIIECCTBAX KaK O COCANMHCHUAX YIJICpOoJa (MeTaH, 9TaH, 3TUJICH, alICTHUJICH, 3TAHOJI,
TJIMIEPUH, YKCYCHas KI/ICJ'IOTa). IToHsaTHe 0 OMOJOTHYECKH BaXKHBIX BCLICCTBAX! XKUPaAX, 6em<ax, yrijieBoJax — 1 UX poJin B J)KU3HU
YCJIOBCKaA

Pacuéubl o popMyaaM XUMHYECKUX COeTMHEHUN

PacuéTel Maccel/MaccoBOM J0JI1 paCTBOpéHHOFO BCIICCTBA B paCTBOpPEC

PacuéThl 10 XMMUYECKUM YpaBHEHUSAM




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
» Xumus, 9 kimace/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,

AxnronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. 'abpuensn O.C., Bocko6oitnukoa H.I1. Xumus B Tectax, 3a1auax,
ynpaxkHeHusX. 8 — 9 k. — M.: [Ipoda

2. l'abpuensu O.C., Bockob6oitnukosa H.I1., Amykosa A.B. HacTonbHas
KHHUTa yauTesss. XuMmus. 8 kiacc.: Merogudeckoe nmocooue. — M.: JIpoda

3. l'a6puensn O.C., SAmykosa A.B.. Pabouas tetpanp. 8 k1. K yueonuky O.C.
INabpuensaa «Xumus.8». — M.: Jlpoda

4. T'adbpuensu O.C., Pynos H.H., Tonkynos B.. Xumuueckuii 3KCiepuMeHT
B mkoJe. 8-9 kiacc. — M.: [lpoda

5. T'opOyniioBa C.B., TecTbl 10 OCHOBHBIM pa3jieiiaM IIKOJILHOTO Kypca
xuMmuu: 8-9 knaccel. — M.: «BAKO»

6. l'opkosenko M.YO., Xumus. 8 kinacc. [loypounsie pa3paboTKu K y4eOHUKY
O.C.I'abpuensuna(M.: [Ipoda). — M.: «cBAKO»

7. Henucona B.I'., XumMus.8 kiacc: moypouHble TUIaHbI IO YYEOHUKY



O.C.I'aGpuensina.- Boarorpaa: Yuutenb

8. Kum E.I1. Xumus. 8-9 knaccel. [Ipaktuueckue padotsl. — CapatoB: Jlunen
9. Hexpacosa JI.U., Xumus. 8 knacc. Kaprouku 3aganuii.- Caparos: Jluiei
10. Pageukuit A.M., JlugaktTnueckuii MaTeprall o XuMuu Juis 8-9 KI1accos :
nocobue i yuutend. — M.: IIpoceemenue

11. Xumus 8 xinacc.: KonTponbHbie U mpoBepoyHbie padboThl K yueOHuky O.C.

INabpuensna «Xumus.8»/ O.C. I'abpuensu, [1.H. bepé3kun, A.A. Ymakosa u

ap. — M.: [Ipoda

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.alhimik.ru

N

. http://www.hij.ru

w

. http://chemistry-chemists.com/index.html

4. http://c-books.narod.ru

o1

. http://www.prosv.ru

(o]

. http://1september.ru

\l

. http://schoolbase.ru/articles/items/ximiya

oo

. www.periodictable.ru

(o)

. https://resh.edu.ru/
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