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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Yy4y€TOM KOHIICNIMK TpernojaBaHus ydyeOHOTo mnpeameTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiep>KaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TEeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJWYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XHUMHM C Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHMs, a TakkKe TPeOOBaHMM K
pe3ynbpTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYeHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOTO coIepKaHusl.

3HaHUWE XUMHUH CIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEpPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPrEeTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIHbHOW  Y4EOHOUM  JIESITENIbHOCTH,
HKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIeSITETLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUaIOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3oBaHHe 00Y4AIOIIHUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XUMUU OOECIICUMBAIOTCSA CIEIIM(PUKON
collepKaHUsl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIACTCS  TEAarorMYecKH
aJIanTHPOBAHHBIM OTpa)kKeHWeM 0a30BOM HAYKH XMMHUH Ha OMPEIeIEHHOM JTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0II[ero oopa3oBaHUsi OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI TEPBOHAYATIBHBIX TOHATUN XWUMHUU, OCHOB



HEOPraHWYECKOM XHUMHUU UM HEKOTOPBIX OTHAEIbHBIX 3HAUYUMBIX TMOHSITHM
OpraHN4eCKON XUMUHU.

CtpykTypa coiepkaHus MPOTrpaMMbl MO XUMHHU C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 moaxoaa Kk e€ m3yudeHuro. CoaeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MTOHSATUN O XUMUYECKOU
peakuuu. O0e 3T CUCTEMBl CTPYKTYPHO OpraHU30BaHbl MO MIPHUHIUITY
MOCJICIOBATEILHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKUX MPEICTABICHUMN
pPa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauyeckoro 3akona J{. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— yYEHHUS O CTPOSCHUHU aTOMa ¥ XUMUYIECKOH CBSI3H;

— TpEnCTaBICHUH 00 DICKTPOJUTUYCCKON IUCCOIMAIMK BEIIECTB B
pacTBOpax.

Teopernyueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMITUPHUYECCKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BHBAIOTCS MOCICIOBATEIIBHO OT OHOTO
YPOBHSI K JIPyTOMY, BBITIOJTHSS (PYHKITUH OOBSICHEHUS U MPOTHO3MPOBAHUS CBOWUCTB,
CTPOEHUS W BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TMOJTYyUEHUS H3ydaeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEICTABIICHUS] O XUMUYECKON COCTaBIISIONICH HayYHOW KapTUHBI MUpPA B JIOTHKE
e€ CUCTEeMHOM MPUPOJIbI, ICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHUA B Hayke. M3yueHue XUMUU MPOUCXOJUT C MPUBJICUCHUEM 3HAHUU U3
paHee M3Y4YEeHHBIX YUEOHBIX mpeamMeToB: «Oxpyxkaromuii Mupy, «buonorus. 5—7
KJ1acch» U «Pu3uKa. 7 KiIacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHI OCHOB
XUMUYECKON HAYKM Kak 00JIaCTH COBPEMEHHOTO ©CTECTBO3HAHWS, NMPAKTHUECKOU
JeATETLHOCTH YeJIOBEKA M KaK OJTHOTO U3 KOMITOHEHTOB MUPOBOM KYJITYpHI. 3a/1aua
y49eOHOTO TIPeAMETa COCTOUT B (DOPMHPOBAHUN CHCTEMbl XUMHYCCKUX 3HAHUH —
BOKHEUITUX (PaKTOB, MOHATHIA, 3aKOHOB M TEOPETHUCCKUX MOJOKCHUM, JOCTYITHBIX
0000I1IeHHI A MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
HAyYHBIM METOJaM TO3HAHUS TPU MU3YYCHHH BEIIECTB M XMMHYCCKUX PEaKIMi, B
dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENILHON M y4eOHO-UCCIIEI0BATENHCKON JIEATEIbHOCTH, OCBOCHUU TPABHII
0e301macHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHCBHOM JKM3HH.

[Ipu u3ydeHUU XMMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaKHOE
3HauEHUE MPUOOPENH TaKHe 111, KaK:

— (dopMuUpOBaHWE WHTCIUICKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CaAaMOCTOSTEIILHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM aIalITUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIIOBHSAM JKM3HU;

— HampaBJICHHOCTh OOYy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHUE
OoOy4JaroImMxcss K CaMOCTOSATEIBLHOM ITO3HABATEILHON JEATCILHOCTH, HAyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBALUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrieueHue yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIUMHUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, MO3HAHWS W CAMOIO3HAHUS, KITFOUEBBIX



HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYECHHE ISt
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKPYXAIOMIEr0 MHpA, WCHOJB3YysS 3HAHUS W OMbBIT, MOJYYCHHBIC MPH H3YUYCHHUH
XUMUH, MPUMEHSITh UX TIPH PEIICHUH MTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeTLHOCTH;

— ¢opmupoBaHHe y OOydYalOIMXCAd TI'yMAaHUCTHUYECKUX OTHOIICHUM,
MOHUMAHUS TIEHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH IKOJIOTHYECCKU
1eJecCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATETLHOCTH B LEJAX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOCGHHMS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduiisi U HANPaBIEHHOCTH JalbHEHIIETo
oOyueHus.

OO01ree 9ncio 9acoB, OTBEACHHBIX IS M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
oOmiero obpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJEPXXAHME OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE NIOHATHSA

[Ipeamer xumun. Posib XMMHH B KU3HH 4Ye€JIOBEKAa. XMMHS B CHCTEME HaykK.
Tema u BemecTBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE 0 MeToAax MO3HAHMS B XMMHMM. UHCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYJIBIl. XHMHUYECKHE dJeMeHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIs1 XUMUYECKOTO 3JIEMEHTA B COEMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XMMHAYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKON MMOCYJOH, NMpaBUIaMHu paboThl B Ja00OpaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUEeCKUX CBOMCTB O00pa3sUOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOpPEHUE CBEYM, MPOKAJIUBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMHCAHHE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoIeHCTBHE Kene3a ¢ pactBopoM cosd meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, AUCTUWLISALUSA, XpoMaTtorpadus, IpOBEACHUE OUUCTKHU ITOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(I1apoCTepIKHEBBIX ).

Ba:kHeiiue npeacTaBUTEIM HEOPrAaHMYECKHUX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTOpud W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAupUKaIUs KUCI0pOoaa.

TennoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPEakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCWICHHE MapHUKOBOTO 3P (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bonopon — saneMmeHnT u npoctoe BenecTBo. HaxoxaeHrne Boiopoaa B npupoe,
bu3nUecKue 1 XuMUYECKHUEe CBOMCTBA, MPUMEHEHHUE, CIOCOOBI ToJTydeHusl. Kucnotsl
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4ellOoBEKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCUJIOB:  coyieoOpa3yromuie  (OCHOBHBIC, KHCJOTHBIC, aM(pOTEepHBIE) U
HecosieoOpasyrommue. Homenkmarypa oxcuaoB. Du3nveckue U XUMHUYECCKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWCTBA COJIEH.
[lonyueHue cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCITMHEHMUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMNPEIECICHUE CONEPKaHUS KUCIOPOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
IpeKpalieHus TopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pPACMO3HABAHUE W M3YYCHHE CBOWCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0B BEIIECTB KOJIUYECTBOM
1 Mosb, uccienoBaHHE OCOOEHHOCTEH pPAcCTBOPEHHs BEIIECTB C Pa3IMUYHON
PacTBOPUMOCTBIO, IMPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCCOBOU JIOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHME BOJABI C MeTaulaMu (HATpUEM U
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpUANIOB), HCCIEIOBAHUE
00pa3Il0B HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0OYEH, N3yUEHUE B3aUMOICHCTBUS
okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCJIOT ¢ METajlylaMH, peakiui
HEUTpaIN3aluy, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula JPYTUM U3 pacTBOpa COJIU, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxkHenme Ki1acchl HEOPraHUMYECKUX COCAUHEHUI.

Iepuoanueckuit 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemeHTOoB /. WU. MenpgeneeBa. CtpoeHune aroMoB. XUMHYECKASl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbIC PeaKIUU



[lepBrie MOMBITKH KiIacCU(UKAIIMM XUMUYECKUX 3JeMeHTOB. [loHsaTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M IEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[leproguuecknii 3axoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [epuoanyeckoi
cucteMbl xumudeckux snemeHToB J[. M. MengeneeBa. llepuonbl W TpyIIibL.
DU3nYECKHil CMBICH MOPSAKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aTroMOB TMepBbIX 20 XMMHYECKHX  3BJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTepucTuKa XHMHYECKOIO
3JIEMEHTA IO ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue [lepnoanueckoro 3akoHa u [leproandeckoil CHCTEMBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJisipHAsE W HEMOJSIpHAsl)  CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHuss.  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHJIAa LIMHKA C PAcTBOpPAMU KHUCJIOT M LIENOYEH, MPOBEIECHHE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHbIX
MOHSATUM, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DaKT, TMIIOTE3a, TEOpUs,
3aKOH, aHallu3, CHUHTE3, Kilaccu(ukanus, MNepUOJUYHOCTb, HaOIO/IEHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®du3zuka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIleCTBa, Ta3, (PU3NYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
VCKOIIa€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBO M XMMHUYECKAs] PeaKUMs

[Teproanueckuii 3akoH. Ilepuoanueckast cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIUS, KATbLUSA U UX COCTUHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepuomuueckoir cucteMe u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BelIecTBa: BHJbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYCCKHEC
CBOWMCTBA BEHIECTB, OTHOCSIIMXCA K PAa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukaiys XUMUYECKUX PeaKIuid 10 pa3IMUYHbIM MMpU3HaKaM (110 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIoBOMYy 3ddekTy, o
M3MEHECHHUIO CTEIIEHEH OKMCIICHHS XUMHYECKHX 3JIEMEHTOB, 10 0OpPaTUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUE
YpaBHCHUHA.

[Tonarne o ckopocTH XuUMHUYeckor peakinuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonarue o karanuse. [lIoHsTHE 0 XMMHYECKOM paBHOBeCUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU MU TOJOKEHUE XHUMHUYECKOTO

PaBHOBECHSL.
OKHCIIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiieHue YpaBHEHHU I

OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEakIMii C  HCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYeCcKo# cBsi3u. CTeneHs aucconuanuu. CHIbHBIC U C1a0bIe DJIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHbIE M COKpAIIEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM U COJIEH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOITHAINY.
KauectBeHHbIe peakuyu Ha HOHBIL. [[OHATHE O THIPOIAU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTAUIMYECKUX PEIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUIOB W HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJ10pua HaTpHs ), UCCIEAOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMUYECKOM peaKIuu OT
BO3JICMCTBUSI  pa3IMYHBIX  (DAKTOPOB, HCCIEIOBAHUE  DJICKTPONPOBOJIHOCTHU
pPacTBOPOB BEUIECTB, IPOIIECCa TUCCOLUALIMU KUCIIOT, IIEJI0YEH U coyieil (BO3MOKHO
UCIIOJIb30BaHUE BHUACO MATEPHUAJTIOB), MPOBEJAECHUE OIBITOB, WIUTIOCTPUPYIOIIUX
NpPU3HAKK TIPOTEKAHWs] peakIuii HMOHHOro oOMeHa (oOpa3oBaHHME OCajKa,
BBIZICJICHHE Ta3a, OOpa30BaHUE BOJIbI), OIBITOB, WJUTFOCTPUPYIOUIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKIUui (FOpEHHE, PEaKUUU Ppas3lIoKEHUs,
COCMHEHMsI), pAaclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOILBIO
KaueCTBEHHBIX pEaKLUil HAa MOHBI, PEILICHUE SKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTa/uibl U HX COeJUHEHHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHbIEe CTENEHU OKucieHus. CTpoeHne U (U3NYECKUE CBOWCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKUE CBOMCTBA HA IPUMEpPE XJI0pa (B3aUMOAEHCTBHE
C MeTajulaMH, HEeMeTaJlaMH, wienodamu). Xuopoojaopod. ConsHas KHUCIOTa,
XAMHUYECKME CBOMCTBa, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaxkHenme XI0puabl U UX HAX0XKICHUE B
IpUPOJE.

OOmas xapakrepuctuka 3eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KHUCIOT M cnenuduueckue). XUMUUYECKUE pEaklnu, JEKAllue B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MOJIyYeHUsI CEpHOW KUCHOTHL. IIpuMeHeHue cepHOM
kucaoTbl. CoOJaM CEepHOM KHUCIIOTHI, KAadeCTBEHHAs peaklus Ha CyIb(paT-HOH.
Haxoxnenue ceppl M €€ COENMHEHUWM B IpUPOJE. XUMHUYECKOE 3arpsA3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €r0 MPEeIOTBPAILIECHHUS .

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
bu3nyeckue u XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
¢duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NOJMyyeHue U npuMeHenue. Coinu aMMOHuS,
uX pU3nYecKkue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ MoJy4yeHHe, (U3NYECKUe U XUMUYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U CHenu(puyecKue).
Hcmonb30BaHre HUTPATOB M COJICH aMMOHHMS B KQUeCTBE MUHEPAIbHBIX yI00PEHUH.
XHWMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COETMHEHUSMU a30Ta (KMCIIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOuBbl U BoAoéMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckue U xumudeckue cporictBa. Okecun gocdopa
(V) u dochopnas kuciora, pusmueckue U XUMHUYECKHE CBOWCTBA, TMOJIYYCHUE.
Hcnonb3oBanue (ochaTroB B KauecTBe MUHEPATbHBIX YI00PEHUI.

O6mas xapaktepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIIECHUS. Y TIIepOI, ATIIOTPOIHbIE MOJU(DUKAIUHY,
pacnpocTpaHeHue B MpUpoe, PU3NYECKHEe U XUMUYECKUE CBOMCTBA. AJICOpOLHS.
Kpyrosopor yraepoga B mnpupoge. Okcuubl yriepojga, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3MBbI, [OJyYEHUE U
npUMEHEHHEe. DKOJOrMYeCKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dexT. YronpHas



KHCIIOTa U e€ conM, uX (PU3MYecKne W XUMUYECKHE CBOWCTBA, MOJTyYEHUE H
npumeHeHue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINICHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHavasIbHBIE MTOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSIUHEHUSIX
yraepojia (MeTaH, 3TaH, TUJIEH, alleTHIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHl UX MepepaboTku (OCH3WH), UX POJb B OBITY U MPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U uxX
poli B OJKM3HU UEJOBEKa. MaTepuanbHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTMHCHUM.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, IIOMyYCHUE H
npumeHenue. CoeTMHEeHHs KpeMHHMs B pupojie. O01ure npeacTaBieHus 00 OKCHuIe
kpemuus (1V) u xpemaueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHele cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. IIpoGiembl  ©€30MacHOrO0  MCIOJIL30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOCHHUE MPU3HAKOB
UX TPOTEKAHMs, OIBIThI, OTpaKAIOIIHUE (PU3NYECKHUE M XUMHYECKHE CBOMCTBA
TQJIOTEHOB M WX COCIWHCHHWHA (BO3MOXKHO HCIIOB30BAaHUE BHICOMATECPHATIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOPUIOB (TaJIOT€HUI0B), O3HAKOMIICHHE C 00pa3iamMu
ceppl W €€ coeauHEHUSMH (BO3MOXXHO WCIIOJB30BAHUE BHICOMATEPHATIOB),
HaOII0IeHNE TIpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIJIOThI, U3YYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEpHOM KUCIIOTHI,
pOBEJICHIE KaUYeCTBEHHON peakluy Ha Cyib(haT-uOH U HAOII0eHIe TpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, (ochopa u ux
COEIMHEHUI (BO3MOKHO HCITOJIb30BAaHUE BUICOMATEpUAJIOB), 00pasiiaMu a30THBIX
u hocopHBIX yIOOpeHUM, moMyuyeHue, cooOMpaHue, paclio3HaBaHWE M M3YUYCHUE
CBOICTB aMMHaKa, IMPOBEJACHHE KAYECTBEHHBIX pEAKIMH HAa HMOH aMMOHHUSA H
dochar-uoH W U3yuyeHHWE TPU3HAKOB MX TNPOTEKAHMs, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHONW a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), HW3YYCHHE MOJIeNie KPUCTAUIMUECKUX pEemIEToK anmasa,
rpaduta, QymiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcopOLMH PacTBOPEHHBIX
BCIIIECTB AKTHBUPOBAHHBIM YyTAEM M YCTPOWCTBOM MPOTHBOTA3a, IOIYUYCHUE,
coOupaHue, paclo3HaBaHWE W M3yYeHUE CBOMCTB YTJIEKUCIIOTO Tra3a, MpOBEICHHUE
KaueCTBCHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-HOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTECKaHUS, O3HAKOMJICHWE C TMPOAYKIIMCH CHIMKATHOW IPOMBIIIICHHOCTH,
pelIiecHrEe SKCIEePUMEHTANBHBIX 337ad Mo TeMe «BakHelIne HeMeTaulbl U X
COCIIMHCHUS.

MeTtasjibl 1 MX COeTUHEHUS

OO0mmast XxapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUH
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux diaemeHtoB . U.



MenneneeBa u ctpoeHuss atomoB. CTpoeHUE MeTauioB. MeTayuindeckasi CBsi3b U
METaJUIMYECKasi  KPUCTA/UIMYECKass  pPemeTka.  DJICKTPOXUMUYECKUM  ps
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBA MeTaylioB. O01ue
criocoObl ToTydeHuss MeTauioB. [loHATHE O KOpPpO3WHM METALJIOB, OCHOBHBIC
CIIoCcOOBI 3aTUTHI UX OT KOppo3uu. CruiaBsl (CTajb, YyT'YH, TIOPATIOMUHUN, OpoH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie MeTamibl: nojoxkeHue B [lepmoamyeckoil cucremMe XMMHUUYECKHUX
sanemeHToB . 1. MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJAPOKCUILI HaTpusi W Kanus. [IpuMeHeHWe WIENOYHBIX METaNIOB M HX
COEIMHECHUM.

[[lenoyHno3emenbpHbIE METAUIBI MarHMidi MW KalbLMA: IIOJIOXKEHHE B
[lepnoguueckon cucreme xumnuueckux aneMeHToB [1. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHUE B Ipupojie. PU3NUECKUE U XUMUYECKUE CBOWCTBA MarHusi U
Kanblus. Baxkneime coeuHeHus KaabIus (OKCHI, TUIPOKCHI, coiin). KEcTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucteMe XMMUYECKHX SJIEMEHTOB
. . MengeneeBa, CTpOEHHE aToma, HAXOXAEHHWE B mpupojge. duznueckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
AJTIOMUHUS.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEGHHE aTOMa, HAXOXKAEHUWE B mnpupone. dusznueckue u
XUMHUYECKUE CBOMCTRA xene3a. OKCubl, rTuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3YYEHHUE PE3YJIbTATOB  KOPPO3HUH  METALIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpoOliecca TOPEHUS KeJie3a B KUCIOPOJIe
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJACOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MATHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IPOIECCOB OKpAIWBAHUS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Baxueime
METAJIIbI K UX COSTUHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XUMHUYECKUX 0KOraxX M OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYyKaroled cpenbl (MpefenbHas I0mycTHMast
KOHIIeHTpauus Bemects, aanee — [1IK). Ponb xumuu B pelieHun 3K0J0THYeCKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanmusanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4YEpEe3 HCIIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusa, NEpUOJANUYHOCTb, HAOIIOCHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIHI.

®dusznka: Marepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaaOAKTUBHOCTD, MOJIEKYJIA, AIEKTPUYECKUI 3apsn, IPOBOJHUKH,
HOJYIPOBOJHUKH, AUDJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAas
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/JIbI, TOJIE3HbIE
MCKOIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NTPOI'PAMMBI
ITO XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAUYCHUS XMMHYECKOM HAayKu B JKHU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax H MpPaBUJIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATEIBCKOM, TBOPUECKOM U IPYTUX BUIAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH NPH BBINOJHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1au, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MPOILIECCE ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKU CBOMX TOBApUIIECH C MO3UIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN ITIOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH U COCTAaBISIOLINE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEpPaTypoOr, JOCTYIHBIMU TEXHUYECKHUMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIBCKOU



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH W YPOBHS OOYyYECHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU MKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBaKEHUE K TPYAY U pe3ysibTaTaM TPYJ0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUST  TNPEIMETHBIX 3HAHUH 1O  XHWMHH, OCO3HAaHHBIA  BBIOOD
WHIMBUTyaIbHON TPAGKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOdeCCUOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMHH, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHHUS 00IIIEHAYYHBIC TTOHITHS (3aKOH, TEOPHs, TPUHITHUTI,
rurnore3a, (QakT, CHUCTEMa, TMPOIECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpble oOOecreunBaroT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC



IPU3HAKH, YCTAHABJIMBATh B3aWMOCBSI3b C JPYTMMHU IMOHATHIMH), MUCIOJIB30BATh
MOHATHUS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH U1l KIaCCU(PUKAIMKU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKlUid,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSITh B TIpollecCe TMO3HAHUS TOHATHS (TPEIMETHbIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON PEAKIUU — MPU PEUICHUH Y4EeOHO-TI03HABATENbHBIX 33]a4, C YYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3YHAEMBIX IIPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMsI, @ TAKXKE B KAUE€CTBE OCHOBBI U1 (HOPMUPOBAHMSI TUTIOTE3bI IO IPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CY>KJICHU;

npuoOpeTeHNe OmbiTa MO IUIAHUPOBAHUIO, OPraHU3allMM U IPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMonaTh 3a XOAOM IIpolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3IMuYHBIX BUIOB U (HOPM MPEACTABICHUS, MOTYYaeMYIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHasl ~ JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl VHTepHeTa), KPUTHMYECKH OLIEHHMBATh MPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpPMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4€OHBIX U MO3HABATENBHBIX 33/1a4 ONPEEIEHHOTO TUIIa, TPUOOPETEHHE OIbITa B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOIO0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IMPHUPOIHOU
Cpelbl.



KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA:

YMEHHUS 33]1aBaTh BOIIPOCHI (B X0JI€ AMAJIOTA U (UJIM) TUCKYCCHUU) IO CYILIECTBY
oOcyx/aeMol TeMbl, (OpMyIUpOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  MOPEACTABIATh  IOJYYEHHBIE  PE3YyJbTaThl  MO3HABATEIbHOMN
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1aOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHHSI y4eOHOro COTPYAHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MMO3HABATEIbHOW W MCCIEAOBATEIBCKOM  JIEITEIBHOCTH MPU  PEUICHUH
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Yu€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3unuid (00CyXkaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIAHHAIIHS
COBMECTHBIX JEHUCTBUM, OIPEACICHHE KPUTEPUEB 10 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISTh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTh, BBIOUpaTh Harbosee 3pheKTUBHbIE CIIOCOOBI pelieHusT yUeOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
[IPEIJIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJYYEHUs] HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEIICCTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO pE3yJIbTaTa 3aSBICHHOM IEIU, YMEHUE
MCIMOJIB30BaTh U AHAIM3UPOBATH KOHTEKCTHI, ITPEIJIAracMbI€ B YCIOBUH 3a/IaHUH.

HPEIMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTE€IBHOTO
COJIep>KaHMs, YCTAHOBJIEHHOrO JaHHOW (enepasbHONM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOObI
JIercTBUM, crnenuduuecKkue g IPEAMETHOH 0o01acTh  «XHUMHS», BB
JNEATEIBHOCTH 1O  TOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YIYCOHBIX M HOBBIX CUTYaIlUSX.

K xonIy oOyuenus B 8 kjiacce nmpeMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHUW: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BENIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULIATEIBLHOCTh, CTENECHb
OKHCJICHUS, XUMHYECKasl peaKiusi, KiacCUuPUKaUs peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEeaKiuu
oOMeHa, K30- ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BON A((EKT peakiinm,
SJIPO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTAIb, paInyC aTOMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJICHTHAs! CBSI3b, MOHHAs



CBSI3b, HWOH, KAaTHOH, AaHUOH, pacTBOpP, MaccoBasi JOJs BEIIEeCTBa
(mponeHTHas: KOHLIEHTpAaI|sl) B paCTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSITh 3TU NOHATHA MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMIA;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIICHHMS  BJEMEHTOB B  OMHApHBIX  COCAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbich [lepuogmueckoro 3akona JI. M. Mengeneena:
JEMOHCTPUPOBATh TOHUMAHHE TEPUOJAUYECKOM 3aBUCMMOCTU CBOMCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXpPAHEHUSI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHMYECKHUX DJEMEHTOB: pa3iuyaTh I[OHATUS «TJIaBHas
noarpymnmna (A-rpymmna)» u «mnobounas noarpynmna (b-rpyrmma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3aps]i spa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHUe UX IO JIEKTPOHHBIM CJIOSM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
pPa3IMYHbBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MaCCOBYIO JIOJIF0O XHUMHYECKOro J3jieMeHTa 1Mo ¢Gopmysie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMUYECKOU PEAKIINH;

MIPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIUTEIBHOU JEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Y4YEHUSI CBOWCTB
BEIIECTB M XHUMHUYECKHX PpEaKlHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



CJIeIOBATh MPABUJIAM MOJIB30BaHUS XUMHUUECKOU MOCYA0N U TaO0paTOPHBIM
o0opyZoBaHUEM, a TaKXe ImpaBuiaM oOOpallleHHs C BelleCTBaMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia ¥ KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpEeIEHHON
MacCOBOM J0JIEM PAacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IMPOBOJIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakMyC, (peHondTanent, MeTUIOpaHK

U Jpyrue).

K xoHI1y 00yueHus B 9 Kjacce npeIMETHBIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pacKphpIBaTh CMBICI OCHOBHBIX XWMHUYECKHX MOHSATHUU: XHUMHYECKUI
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTMOH, AaHHWOH, IPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENIBHOCTD, CTEIIEHb
OKHCIICHUS, XUMHUECKas peaklMsi, XUMUYECKasi CBs3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, 3JIEKTPOJIMTHYECKAS JUCCOLMALNS, PEAKIUH HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMblE U
HEOOpaTUMbIE PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE pPEaKIH,
OKHCJIUTEIIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHAaA,
MeTajuInYecKas ), KpuCTaInYecKas pemeéTka, Koppo3usl METaUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON peaKInH, MPEJEeNbHO JOIMYCTUMAas KOHLEHTpaUus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHUYECKMX TOHATHA U
MPUMEHSTH ITH MOHATHSI IPY OMMCAHUU BEIIECTB U UX MPEBPAIICHMUI;
UCIOJIb30BaTh XMUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHUS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OINPEIENATh BaJIEHTHOCTh U CTENIEHb OKUCIICHHUS] XHMHUUYECKUX 2JIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOIO COCTaBa, NPUHAMIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMUecKasi) B HEOPraHMYECKUX
COEMHEHMSIX, 3aps] MOHA MO0 XMMHUYECKOH (opmyre, XapakTep cpelsl B
BOJHBIX PAaCTBOpPAaX HEOPTraHWYECKUX COCAUHEHHH, THN KPUCTALTUYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OMNUCHIBATh W XapaKTEpHU30BaTh
Tabnuunyto Gopmy Ilepuoanueckoil cUCTEMbl XMUMHUYECKHX 3JI€MEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynna (A-rpymnma)» U «modoyHas
nonrpynna (b-rpynma)», mansie u Oonbline NEpUOMAbI, COOTHOCHUTH
0003Ha4YEHHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIuUIle, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB U
3apsA  sAapa, oOllee Yuceiao B3JIEKTPOHOB M paclpenesieHHe UuX IIo



AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHCHHUH
CBOMCTB 3JIEMEHTOB M MX COEAMHEHUHN B MpeliesaX MajblX NEPUOJ0B U
TJIaBHBIX TOJITPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKkiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXKAasi OMUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHWYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
oOMEHa, ypaBHEHHUS peaKluid, TMOATBEPKIAONIUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3jieMeHTa 1o ¢Gopmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKON PEeaKIuu;

co0JIro1aTh paBUiia MOJIL30BAHUSI XUMUYECKOU MOCYA0M U 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIECTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OMBITOB M0 TOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapOoHat-, Qocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB,;

MPUMEHSITH OCHOBHBIE OINEPAIIMK MBICIUTEILHOU JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3alINIO, BBISIBIICHUE MPUYHUHHO-
CJICJICTBEHHBIX CBSI3€H — JIJII U3Y4YEHUs] CBOMCTB BEHIECTB U XUMHUYECKHUX
peakiuii, eCTeCTBEHHO-HAyYHbIe METOAbl IIO3HAHUS — HaOJoJACHUE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).
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