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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o0OImIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOIEH cTpareruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE IO
pa3zenaM M TeMaMm IpPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1eJIeld U3y4eHUs MPeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUH CIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACcTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UTparOT (POpMHUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenue xumuu:

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

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIeSITeIbHOCTH,
HKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHBIC HAMpaBJICHUS B OOYYCHHHM XWMHH OOECMEYMBAIOTCS CHEIU(MUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CUCTEMbI IMEPBOHAYAIBHBIX TMOHSITHUN XUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OpraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MpPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxona K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBACTCA M3 CUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBoOpax.

TeopeTndyeckne 3HAaHHWS PACCMATPUBAKOTCA HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATENIBHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHMI W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid MUpy,
«buonorus. 5-7 kinacce» U «Pu3nKa. 7 KIacc.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XMMHUYECKHX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B
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OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHUE 1eJIH, KaK:

— (GOpMHpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYEeCKOEe MPUOOIIECHHE
OoOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHATIBHOM H €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKpPY’KAIOIEro MHpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYCHHBIC P H3YYCHHUH
XUMUH, TPUMEHATh HMX MPU PEIICHUH MNpoOJeM B IMOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs U HANPaBICHHOCTH JaJIbHEHUIIETo
oOyJeHus.

OO1iee 4YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEJIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC
IlepBoHava/ibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHWS B XUMHH. UMCTHIE BElIeCTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAss aTroMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3auMocBsI3b KOJIMYECTBa,
Macchl M 4YHCIa CTPYKTYpPHBIX €IuHHUI] BemecTBa. Pacuérsl mo ¢opmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHYECKOW MOCYIOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IUIaBIeHUWE BOCKA, TasHUE JIbJa, pAacTHUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONKCaHUE MPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakuuil (pas3iiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3jioxeHHe TMAPOKCHAA
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4eHUE CIOCOOOB Pa3JEJICHHUs] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HaONIOAEHHE W  ONHCAHME  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxaenuwe kuciaopoga B HOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenne xucmopoma. CrocoObI
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MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHclopoa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCIopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT uW mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHua. HoMeHknatypa ocHoBaHuil. PU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HAKOMJIEHME C oOpa3uaMu OKCHUIOB U
ONMHMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BogOponaa (ropeHme), B3amMozcicTBue Bogopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3MYHOW PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpUAIIOB),
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UCCIIEJOBaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3NIMYHBIX  KJIACCOB,
HAOJII0/IEHUE U3MEHEHMSI OKPACKU MHAMKATOPOB B pAacTBOpAxX KHUCIOT U LIEJIOUEH,
u3ydyeHue B3anMmonencTBus okcuna menu (ll) ¢ pacTBopom cepHOM KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a1ad II0 Teme «BaxHeimme Kiacchl HEOPraHMYECKHX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpYNIax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METALIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U THUJIPOKCHU/IBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas ¥ JUIMHHONEpUOAHas  (OpMbI
Ileproguyeckon cucteMbl Xumuyeckux sieMeHToB 1. M. Menneneesa. Ilepuonsl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000JI0YEK aToMOB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOWCTB 110 IPYIIaM U IepUoaaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSA3b.

Crenenb  okucieHusi.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponecchbl OkucIeHns U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydyeHrue OoOpa3lOB BEIIECTB METAUIOB UM HEMETAJUIOB, B3aUMOJCHCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanus MexXnpeaMeTHBIX CBsI3ed NMpH U3ydyeHHMH XHMHUU B 8§ Kiacce
OCYILLIECTBIISIETCSI 4epe3 HCIOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK ¥ MOHITUH, SBISIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, AaHaJW3, CHHTE3, KJIacCUPUKAIMI, MEpUOJUYHOCTb, HAOIIOIECHHE,
AKCIIEPUMEHT, MOACITUPOBAHHE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

®duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUN 3apsif, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BEIHUMHBI, €IUHULIBI
U3MEPEHMSI, KOCMOC, IIJIaHEThI, 3BE3/1bl, CoNHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HbIE UCKOIIAeMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAs] peaKUMs

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX IIEPUOJOB, KaJKs, KalIbLUUs U HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3H. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukainuys 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMU4ecKux peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3¢ (deKTy, Mo
U3MEHEHHUIO CTETNeHEH OKMUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, TIO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XUMHUYECKUX peakiusix. [IoHSITHE 0 TOMOTE€HHBIX M Te€TEPOTEeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.



OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKLMM,  JJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBieHue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpAalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAHM W cCOJ€il B CBETE€ MPEICTAaBICHUH 00 BIEKTPOJUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEILIECTB — META/VIOB M HEMETauloB (rpadura W aiaMmasa), CIOXKHBIX BEIIECTB
(x70pHuna HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEaKIUU
OT BO3ACMCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPOINPOBOAHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U  COoJIed
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MATEPHANIOB), IPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOrOo  oOMeHa
(oOpa3oBaHue ocajka, BBIJCIEHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — pEeaKUUid
(ropeHue, peaklMHu pa3yIoKEHHs, COEIUHEHNUs), PACIIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NUEecCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMeEpe XJopa
(B3auMoOJIEHiCTBUE C MeTallylaMH, HeMeTaJlylaMH, IiejiouaMu). XJIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOpPOBOJOPOJA HA OpraHM3M 4YelOoBeKa. BakHelmme XJIOpUAbl U X
HAXO0KJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3UUECKUE U
XUMHUYecKkrue cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GQu3nueckue W XUMHUYECKHE CBOWMCTBa (00mME Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvy,
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JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJy4YeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil kucaoThl. Cojii CEpHOI KUCIIOThI, KAUECTBEHHAs! PEaKIIMs Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COeIMHEHMA B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH cpeabl COCIUHEHHMSIMU Cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIECHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dusnyeckue U XxuMudyeckue cBoicTea. Kpyroopor a3ora B mpupojae. AMMUak, ero
bu3NYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrue u mpuMeHeHne. Com aMMOHWS,
X (U3NYECKUEe U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3HYECKUE U XHUMHYECKUE
cBOlcTBa (0OIME Kak TMpEeACTAaBUTENsl Kiacca KUCIOT M CcHelupUuYecKue).
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHS B KadeCTBE MHHEPAIbHBIX
yno0peHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOAoEMOB). Docdop,
aioTponHeie Moaudukamuu (ochopa, duUMUECKHEe 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  CTEMEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpUpoje, (U3MYECKHE U XUMHUYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3NYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHEC HA JKHBBIC OPTaHU3MBL,
MOJIy4YeHUE U MPUMEHEHUE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUecKue U XMMHYECKHUE CBOMCTBA,
MOJIy4IeHUE W TpuMEHeHHWe. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HePTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poli B JKM3HU UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npuMeHenue. CoenuHeHus KpeMHHs B mpupojne. OOmiue mpeacTaBlieHus 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
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ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTeNIbHbIE MaTepuaibl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa30B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)kalolue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
TraJOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl W €€  COCOUHEHUSIMH  (BO3MOXXKHO  HMCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJOTBI, HM3Y4YEHUE XHUMHYECKUX CBOICTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha cyabdat-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX COEOAUHEHUH (BO3ZMOKHO HCHOJIb30BAaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOMCTB aMMMHaKa, IpPOBEICHUE
KAUECTBEHHBIX PEAKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3aMMOIEVCTBAE KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIB30BAaHNE BUJICOMATEPHUAIIOB), U3y4YeHUe MozeIen
KPUCTAIUIMYECKUX pemETOK anmMasa, rpadura, (QymiepeHa, O3HAKOMIIEHUE C
IpOLIECCOM  aACOpPOIMM pPAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydyeHHe, COOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX IPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl U MX COeUHEHUS

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxxkeHuss B llepuommueckor cucreme xumuyeckux ossemeHtoB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHH  PAl
HaIpspkKeHU MeTaioB. U3NYecKUe U XMMUYECKHUE CBOMCTBA MeTaiioB. O01ume
ciocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Koppo3uu. CruiaBbl (CTaslb, YYTYH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounble MeTaJIbl: MoNoXkeHue B llepuognueckoil cucreMe XMMUYECKUX
anemenToB . 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u
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TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[[lenoyHO3eMENbHBIE METAJUIBI MarHWii M KaJbIUMH: TIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoi cuCTeMe XUMHUECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHME C oOpa3llaMi METAUIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblIUg W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOUW BOJBI, IpOLlECCa TOPEHUS KEJIe3a B KUCIOPOJIE
(BO3BMOKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaUYeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajbllUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusd MW Kaiblug (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkunelme
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM XWU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpeaenbHas IomycThUMas
KOHIIEHTpalus BemlecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemnmnuie ceasu
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Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, Ia3, PaCTBOP, PACTBOPUMOCTh, KPUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBLHBIE
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTH TpU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOW NESITENBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABISIONINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

M03HABATEJIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
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JUTEPaTypoOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

HHTEpeC K OOYyYCHHIO M TI03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JEATEeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBJIECHHOCTH U YPOBHSA OOy4YEHUS B
JaJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HENPUATHAE BPEIHBIX MPUBBIYCK (YITOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PealbHOM KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBOXEHUE K TPYIy M pe3yjbTaTaM TPYJIOBOM AEATEIHHOCTH, B TOM YHUCJIE Ha
OCHOBE IIPUMEHCHHS TIPEAMETHBIX 3HAHUM 10 XHUMHH, OCO3HAHHBIM BBIOOD
WHIUBUAYAJIbHOW TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHo! npo(eccuoHaaIbHON IeITEIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, MIOHUMAaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS
IpaBUJI 0€30IMaCHOTO TTOBEICHUSI IPH padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIlHsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMSI, MOJIydaeMble TIPU U3YYEHUU XUMHH, JJIS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTHYECKOM  KYJIBTYpBI, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XMMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEIIBLHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOM TTPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI
B cocrtaBe wMeTanpeaMETHBIX PpE3YJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
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OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM
HAy4YHOM KapTHUHE MHUpA, U YHUBEpCaJbHbIE yueOHbIE IeCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OEcneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUS WCMOJIL30BaTh NPHUEMBI JIOTHUECKOTO MBINIJICHUS TPH OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XHMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJICHHM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMU XUMHYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHABIMBATh TMPUIMHHO-CIICACTBEHHBIC CBS3UM MEXIY OOBCKTAaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHITh B TIPOIlECCe TMO3HAHUS TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TIPEICTABICHUAS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opmylia W YypaBHEHUE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 33/71a4, C YUETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MIPU3HAKN M3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHYECCKUX PEaKITUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI I (DOPMUPOBAHHUS THIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TPOBEJICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIonaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3IMYHBIX BHIOB U ()OPM MPEACTABICHUS, TTOJIYyIaeMYIO U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJIEpXKaHUs, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPEUYHMBYIO M
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHME NMPUMEHATh PA3IMYHbIE METOJbl M 3allpOChl MPU IOUCKE U OTOOpE
MHPOpMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIITIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 337a4 ONpPENEIEHHOIO TUIIA, TPUOOPETEHHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAIIBbHYIO (POpPMY IMpeAcTaBIECHUS UH(DOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa HAa COCTOSIHME OKpYXKarolled HpUpOIHOM
CpEIBl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOM 3a/1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIIETOBAHUIO CBOICTB BEILIECTB, yU€OHOIO MIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3ZHHMKAIOIIMX NpOOJEM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuid (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

INPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHHUIO 005S3aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
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BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbI€ 3HAHUSA, YMEHHUS U CIOCOObI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XHUMHS», BB
JEATEIBHOCTH 1O  TOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIPETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy 00yueHus B 8 kij1acce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XHUMHWYECKHX MOHSATHUWA: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU 3h(DEKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSIPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, HOH, KATUOH, aHWOH, PacTBOp, MAaccoBas JOJS BEIIECTBA
(TpolieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUA MPU ONMKUCAHUY BEIIECTB U UX MPEBPALICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

e OIpENENsATh BAJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCTUHEHHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTaIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTh OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabnune «llepuoauueckass cucteMa XuMuU4eckux »dyemeHToB [[. U.
MeHneneeBay € UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIEeMEHTa 1o (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKXKe IpaBUjiaM oOOpallleHHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K koHiy oOyueHus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHUWA: XWMHWYECKHU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasl CBSA3b, TEIJIOBOU AP (DeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeAeabHO AOMyCTUMAas
koHueHtpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIEIATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi/i MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIKCHIBATh W XapaKTepu30BaTh
Tabnuunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJIBI, COOTHOCHUTH
0003HayeHus, KOTOpbIE HMEIOTCA B TNEPHOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHHUSI  aTOMOB  XMMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpeiesieHie WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npezenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYAaCTBYIOLIMX B pEaKUUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME U CIEIUPUICCKUE XHUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJIOYEN U COJIE, MOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKIIMI HOHHOTO
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oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/Y BEIIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKIni;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIUUCIISATh OTHOCHUTENIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH,

coOMoaTh  MpaBWa  MOJB30BAHUA  XUMHUYECKOW  TOCYAOH |
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHMSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TMOJIYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUI-,
uonua-, kKapOonart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

IPUMEHSATH OCHOBHBIE OTEPAIIMN MBICIUTEIFHON NEATEIPHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3alMI0, BBISIBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — /I M3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJII0IeHNe, U3MEpPEHHEe, MOJEITUPOBAHUE, SKCHEPUMEHT (peajbHbId U
MBICJICHHBIN )
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue
(undgposbie)
n/ pa3aesioB M TeM KonrtpoJsn- IIpakruyec-
Bcero o0pa3oBaTe/ibHbIE
n NporpaMMal Hble padoThl KHe padoThl
pecypchl
Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMUs — BaKHas
obactb
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' IPaKTUYECKOM https://m.edso0.ru/7f41837c
JeSTeTbHOCTH
YeJI0BeKa
BemectBa u
1.2 XUMUYECKHE 15 1 bubmorexa HOK
' https://m.edsoo.ru/7f41837c
peaKIuu
Wroro mo pazneny 20

Paznen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYEeCKUX BellleCTB

91 Boznyx. Kucnopon. 6 bubnnorexa [JOK
' [TousTre 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopona.Ilonsrue o 8 1 bubnuoreka [IOK
' KHCIIOTaX U COJIX https://m.edso0.ru/7f41837c
Bona. PacTBopsl. Bu6 1OK
noInoTEKA
2.3 IT 5 1 1
ORATHE 06 https://m.edsoo.ru/7f41837¢c
OCHOBAHMAX
OCHOBHBIE KJIACCHI
2.4 HEOpPraHUYEeCKUX 11 1 1 bubmorera [TOK
' P 8 https://m.edso0.ru/7f41837c
COeIMHEHH I
Wroro mo pazneny 30

Pazpnen 3. llepunonnueckuii 3axkon n [lepuoguyeckas cucrema xumuiecknx 3j1ementosn /1. U.
MenpeneeBa. CtpoeHune aToM0B. XUMHUYecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
Ilepuoanueckuit
3aKOH U

3.1 [lepuonnueckas
crucrema
XUMHYECKUX

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c
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snemenTtoB . U.
Meunneneesna.
Ctpoenue aToma

XUMHYECKas CBIA3b.

3.2 OKHCIIUTENBHO- 8 bubnmoreka [JOK
' BOCCTaHOBHUTEIbHBIC https://m.edso0.ru/7f41837c
peakIuu
Hroro mo pazaeny 15 bubmiorexa LIOK
https://m.edso0.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO
YACOBIIO 68
ITPOI'PAMME
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9 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBanue
(undgposbie)
n/ pa3eyioB U TeEM Konrpoas-  IIpakruyec
Bcero o0pa3oBaTe/ibHbIE
n NpoOrpaMMblI Hble padoThl KHe padoThI
pecypchl
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKuu
IToBTOpEeHue n
11 yriyOJIeHHE 3HAaHUN 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JiesioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
OcHoBHBIE
12 3aKOHOMEPHOCTHU 4 bubnuorexa [JOK
' XUMUAYECKHX https://m.eds00.ru/7f41a636
peakuuii
DNeKTpONIUTHYECKAs
JIACCOITHAITNS.
1.3 XuMHu4ecKue 8 1 1 bubmorexa HOK
' https://m.edso00.ru/7f41a636
peakiuu B
pacTBopax
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
O61mmas
XapaKTEePUCTHKA
bu6mmoreka [IOK
2.1 XUMHYECKHAX 4 1
https://m.edso0.ru/7f41a636
sneMmeHTOB VIIA-
rpynmnsl. ['anoreHst
O6mmas
XapaKTEePUCTHKA
99 XUMHAYECKUX 5 bu6mmoreka [IOK
' snemenToB VIA- https://m.edso00.ru/7f41a636
rpynnsl. Cepa n eé€
COCIMHEHHUS
O6mmas
XapaKTEPUCTHKA
53 XAMUYECKUX 7 1 bu6mmorexa [IOK

a51eMeHTOB VA-
rpynmnsl. A3oT,

dochop n ux

https://m.edsoo.ru/7f41a636
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COCIUHECHUA

Oomas
XapaKTEePUCTHKA
XUMHUYECKUX

24 snemeHToB |VA-
rpynmnsl. YTiaepoa u
KpPEMHUM U UX
COETUHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

Paznen 3. MeTaJJIbI M MX COeAUHEHUS

25

31 OO6mmue croiicTBa 4 bubnmoreka [JOK
' METaJJIOB https://m.edsoo.ru/7f41a636
Baxueiinue BuG 1OK
nonImoTeKa
2 1
3 METAILIBL 1 uX 6 https://m.edsoo.ru/7f41a636
COCONHCHUA
Utoro no pazneny 20

Pasnen 4. Xumus u okpy:xaiomas cpeaa

BemecTtBa n

4.1 MaTepHallbl B )KH3HH 3 bubmorexa [JOK
' P https://m.edsoo.ru/7f41a636
YeaoBeKa
Wroro mo pazneny 3
Pe3epBHOE Bpemst 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO
YACOBIIO 68
ITPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
1. Xumus, 8 kmacc/ TI'abpuensn O.C., OctpoymoB W.I'., CmamkoB C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBemenue» * Xumusi, 9 kinacce/ 2.
INabpuensa O.C., OctpoymoB WN.I'., CraakoB C.A., AkuuoHepHoe 0OIIECTBO
«M3natenbctBoO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Meronuueckoe mnocobue. 8 kmacc (aBtopel O. C. Tabpuensn, W.I.
OctpoymoB, C.A. CnankoB). Ilporpamma kypca xumuu ains 8—9 kiaccoB
obieoOpa3zoBarenbHbiX yupexaeHuit (aBropel O. C. Tabpuensn, W. T.
Octpoymos, C. A. Ciiankos).

2. XuMusa B TecTax, 3agadax u ynpaxHeHusx. 8 kimacc (aBtoper O.C.
["abpuensn, U.B. Tpury6uak). Meroanueckoe nocooue. 9 knacc (aBropsr O. C.
INabpuensn, U.I'. Octpoymos, C.A. Cnaakos).

3. Xumus B TecTax, 3amadax u ympaxkHeHusx. 9 xmacc (aBroper O.C.
Iabpuensn, W.B. Tpurybuax). Terpaap s J1a0OpaTOPHBIX OMNBITOB U
npaktudeckux pabdor. 8 kiacc (aBtopel O. C. IN'abpuensin, M.B. Axkcénona).

4. Terpanb 11 1a00paTOPHBIX OMBITOB U MPAKTHYECKHUX PadoT. 9 Kitacc (aBTOPHI
O. C. I'abpuensn, U.B. Akcénona).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

1. http://www.alhimik.ru. TlpeacraBnensl cneayromue pyOpPHUKU: COBETHI
aOUTYpUEHTY, YUWUTEII0 XUMHUH, CHPABOYHUK (OUeHb OoJiblias mnoa0opka
TAaOJMI] ¥ CIOPABOYHBIX MAaTEpPHUANIOB), BECENas XMMHUS, HOBOCTH, OJUMITHUAIBI,
KyHCTKamepa (MHOTO MHTEPECHBIX HUCTOPUYECKHUX CBEJICHU).
2. http://www.hij.ru. XKypran «XuMusi ¥ KU3HBHIOHSATHO M 3aHUMATEIILHO
pacckaspiBaeT 000 BCEM HMHTEPECHOM, YTO MPOUCXOAMT B HAyKE U MHUpE, B
KOTOPOM MBI JKUBEM.
3.http://chemistry-chemists.com/index.html. Dnexrponusbiii KypHan «XUMHKH
U XUMHS», B KOTOPOM MPEJCTaBJICHBI OMBITHl M0 XMUMHUU WU 3aHUMATEIbHas
uH(pOpMalKs, MO3BOJSIOUINE YBJI€Ub YYEHUKOB JKCIEPHUMEHTAIBHON YacThIO
peaMeTa.

4.  http://c-books.narod.ru.  BceBo3MoskHast — jMTeparypa 10 XMMHH.
5. http://www.prosv.ru/. TlocoOuss mns ydvammxcs, B TOM YHCIE IS
noAroToBKkU K uroroBor arrecraruu (OI'D m EI'D), Meromudeckue mocoOus
TUISt yuuTeNeH, Hay4YHO-TIOMYJIsipHas JUTEepaTypa o XUMUH.
6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii  IIKOJbHBIN
nopragl CcO  CChUIKAMM Ha  00pa3oBaTelbHbIE CAMTBl MO  XUMUHU.
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7. www.periodictable.ru. CoOopHuk crateii 0 XHMHUYECKHX OJIIEMEHTAX,
WLTIOCTPUPOBAHHBIH IKCIIEPUMEHTOM.
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