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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHAa Ha OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTENbHONW MpPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npenacrasieHHbIX B PI'OC OO0, a taxke Ha OCHOBE (enepaabHON paboyeil mporpaMMbl
BOCIIMTAHUS M C Y4ETOM KOHIEMIHU MPENoJaBaHus Y4eOHOro mpeamera «XHMHUsS» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XuMuHM AT NpPEACTaBICHUE O IEJAX, OOmel cTparernd oOydeHHs, BOCIHTAHUS U
pa3BUTHS OOy4arOIUXCS CPEACTBAMU y4eOHOTO MpEaMeTa, YCTaHABJIMBAET O0s3aTEIbHOE IPEIMETHOE
coJiep)KaHue, MPeSyCMaTpUBAET paclpeieiieHHue €ero Mo KiaccaM M CTPYKTypUpOBaHHME IO pasjiesiaM U
TeMaM IporpaMMbl [0 XHUMHH, OINPEIENseT KOJUYECTBEHHbIE M Kay€CTBEHHbBIE XapaKTEPUCTUKU
COJIEp’KaHUs, PEKOMEHAYEMYIO IOCJIEI0BATENbHOCTh H3YYEHUS XUMUU C YYETOM MEXIIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM Y4eOHOro IHpoIlecca, BO3PACTHBIX OCOOEHHOCTEH oOyuarolmuxcs,
OTpe/ieNiieT BO3MOXKHOCTU MpeAMeTa sl peanu3aluu TpeOoBaHUIl K pe3yiabTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeNbHONM MpOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHUN K
pe3yinpraTaM OOydeHHsT XMMHHM Ha YPOBHE Lieled H3ydeHHs IpeaMeTa M OCHOBHBIX BUJOB Y4eOHO-
M03HABATEIbHOMN JAEATEIbHOCTH 00y4YaIOUIErocs 0 OCBOCHUIO YUEOHOTO COAEpKAHUS.

3HaHME XWMHH CIY)KUT OCHOBOM Ui (OPMHUPOBAHHUS MHUPOBO33PEHUS O0OY4YaIOLIErocs, €ero
MPEJICTAaBICHU O MaTepuaJbHOM €IMHCTBE MHpA, BAXKHYIO pOJIb HUIpaloT (GopMUpyeMble XUMHUEH
MIPEJICTaBJICHHS O B3aHMMOIIPEBPALIEHUSAX SHEPTUU U 00 3BOJIIOLUHU BEIIECTB B MPUPOJE, O MYTSIX PEIICHUS
I00ATBHBIX MPOOJIEM YCTOWYWUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOW, MHINEBOU M
9KOJIOTMYECKOM 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenne xumuu:

CHOCOOCTBYET peanu3alii BO3MOKHOCTEH JUIsl caMopa3BUTHUS U (POPMUPOBAHUS KYJIbTYpPbI JMUYHOCTH,
e€ oOmiel 1 GyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHUpOBaHHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaronuxcsi, HABbIKOB UX
CaMOCTOSITEJIbHOM ~ y4eOHOW  JEeSITeNbHOCTH, OJKCIEPUMEHTANbHBIX U  HCCIEAOBATEIbCKUX YMEHMHI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B TPO(HECCHOHATBHOU JesITEbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAy4HOTO MBIILICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3IJIsfa Ha
€IMHCTBO MPHUPO/IbI U YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B (JOPMUPOBAHUU €CTECTBEHHO -HAYYHOU
IPAaMOTHOCTH O0Oy4YarOIIHNXCS,

crocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHNe 00YUarOIIUXCSl.

JlanHble HampaBieHHs B OOyueHUU XMMHUU OOECHEUMBAIOTCS CIEeHU(UKON coaepKaHUs Y4eOHOTO
npeaMeTa, KOTOPBIN SIBISICTCS Melaroruvyeckd aJanTHPOBAHHBIM OTpa’keHHEM 0a30BOM HAayKM XMMHUU Ha
OTPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00mero oOpa3oBaHHs OPHEHTUPOBAH HA OCBOEHHE
00y4aroUMMUCS CUCTEMbI NIEPBOHAYANILHBIX MOHSATHH XMMHH, OCHOB HEOPraHMYECKON XMMHH U HEKOTOPBIX
OTJICTbHBIX 3HAUUMBIX OHSITUN OPraHUYECKON XUMUHU.

CrpykTypa coliep>KaHus IPOrpaMMbI IO XUMUU c(HOpPMHUpPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0Ja K €€
nzyuenuto. CojepxaHue CKIQJbIBACTCS M3 CHUCTEMbI MOHATHA O XMMHUYECKOM D3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUH 0 XUMHUYecKOW peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHBI MO MPUHIUIY
MOCJIEIOBATENIFHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XHUMHH;

— YUYEHHSI O CTPOEHUH aTOMa U XMMHYECKOH CBSI3U;

— MpEACTaBIEHUHN 00 MEKTPOIUTUYECKON TMCCOIMALINY BEILIECTB B PACTBOPAX.

Teopetndeckne 3HaHUA PacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U OCMBICICHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO YPOBHS K APYrOMY, BBIMOJIHAS (PYHKIMH OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOECHHUS M BO3MOXHOCTEH IPAKTHUECKOTO IPUMEHEHHS M IOJyYEHUs
M3Yy4aeMbIX BELIECTB.

OcBoeHue mporpaMmbl MO XMMHU CHOCOOCTBYET (OPMHMPOBAHHUIO MPEACTABICHUS O XMUMHYECKOU
COCTaBJISIOLIEH HAYYHON KapTHHBI MUpPA B JIOTMKE €€ CHUCTEMHON IPUPOJIbl, LIEHHOCTHOTO OTHOLIEHUS K
Hay4yHOMY 3HaHHMIO U METOJIaM IO03HaHus B Hayke. V3ydeHne XUMHUH IPOUCXOAUT C NPUBJICUEHUEM 3HAHUN
U3 paHee U3yYeHHBIX YueOHbIX npenmMeToB: «Okpyxaromuil Mup», «buonorus. 5—7 xnacce» n «®Puzuka. 7
KJIaCcC».



[Tpu M3ydyeHNH XUMHH MPOUCXOAUT (OPMHUPOBAHUE 3HAHMNA OCHOB XMMHUYECKOW HAyKH KaK 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHUS, NMPAKTUYECKON NESATEIBHOCTH 4YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpHL. 3a7aya yueOHOTO MpeaMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUI
— BaXHEHIUX (aKTOB, MOHITHUH, 3aKOHOB M TEOPETUYECKUX IOJOXKEHHH, NOCTYHMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAayKd, B NPUOOIIEHMH K HAYYHBIM METOJaM MO3HaHUS IpH
M3YyYEHHH BEUIECTB M XUMUYECKUX PEaKIUl, B (OPMUPOBAHUM W PA3BUTHH MO3HABATEIBHBIX YMEHUN M MX
NPUMEHEHHH B Y4eOHO-TIO3HABATEIBHON M y4eOHO-MCCIIETOBATENLCKONW AEATEIEHOCTH, OCBOCHUH IPABHII
0€301acHOTO 00paIleHus C BENIECTBAMH B TOBCETHEBHOM KU3HHU.

[Ipu w3ydeHNH XMMHHM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUS Ba)KHOE 3HAYECHHE MPHOOpENH
TaKHe LEeNH, KaK:

— (¢opMUpOBaHHE WHTCIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSTEIPHOMY NPUHATHIO PEHICHHH, CIIOCOOHON ananTHpOBaThCS K OBICTPO
MEHSOLUMCS YCIOBHSIM JKU3HH;

— HaNpaBJIEeHHOCTh OOy4YEHHUsSI Ha CUCTEMaTH4YeCKoe MpHOOIeHNne 00yJaromMXCsl K CaMOCTOSTEIbHON
MMO3HABATEIbHON JEATENIbHOCTH, Hay4YHbIM METOJaM MO3HaHMs, (OPMHUPYIOIIUM MOTHBALMIO U pPa3BUTHE
CIIOCOOHOCTEH K XHMUMU;

— o0OecrieueHne yclIoBUM, CIIOCOOCTBYIONIUX MPHOOPETEHUIO OOYUYaIOIIUMHUCS OTBITa Pa3HOOOpPa3HOM
NEeSITeIbHOCTH, MO3HAHWSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), MMEIOUIUX
YHHUBEpPCAJIbHOE 3HAUEHHUE JIJISl Pa3IMYHbIX BUJIOB JIEATEIbHOCTH;

— ¢opMupoBaHue oOmEel (YHKIMOHAIBHON M €CTECTBEHHO-HAYYHON TpaMOTHOCTH, B TOM 4YHCIE
YMEHHI OOBSACHATH U OLICHUBATh SIBJICHMSI OKPYXKAIOLIEro MHpA, UCHOJb3Ysl 3HAHUS U OTbIT, NOJyYEHHbIE
MpU W3YYEHUU XUMUHU, NMPUMEHATh HUX MpPH pEUIeHUH MpoOJiieM B TMOBCEIHEBHOW JKU3HM U TPYIAOBOMU
NesITeNIbHOCTH;

— ¢opMUpoBaHHE Yy OOYYalOIIUXCS TYMAHUCTHUYECKUX OTHOILIEHUM, TOHUMAaHUS ILIEHHOCTH
XUMUYECKUX 3HAHUU JUId BBIPAOOTKM HSKOJIOTMYECKH LIE1eCO00pa3HOro MOBENEHHUs B OBITY UM TPYAOBOM
JEATeIbHOCTH B LIEJIIX COXPAHEHMsI CBOETO 3/I0POBbsI U OKpPYXKArOIeH IPUPOJAHOMN Cpeibl;

— pa3BUTHE MOTUBAILMH K 00Y4YEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
YCBOEHHUSI OOIIEYENIOBEUECKMX IEHHOCTEM, TOTOBHOCTM K OCO3HAHHOMY BBIOOpDY mNpoduis u
HaIpaBJICHHOCTHU JalbHEHIIEro 00y4eHusl.

OO1u1ee yncI0 YacoB, OTBEAEHHBIX ISl U3y4E€HUSI XUMUHU Ha YPOBHE OCHOBHOTI'O 001IEro 0Opa3zoBaHus,
coctaBisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIO).

COJEPXAHUE OBYYEHUS

8 KJIACC

IlepBoHava/bHBIC XUMHYECKHE NIOHATHS

IIpenmer xumuu. Ponb XuMuM B KU3HM uesnoBeka. XUMHUS B CHUCTeMe HayK. Tena M BelecTBa.
dusnueckue CBOWCTBA BEIIECTB. ArperaTHoe coOCTosiHME BelecTB. [IoHsATHE 0 MeToaX MO3HAHUS B XUMHH.
Yucrtele BemecTBa U cMecu. CriocoObl pa3jienenus cMece.

ATOMBI U MOJEKyNbl. XUMHUYECKUe 3ieMeHTbl. CHMBOJBI XUMHUYECKMX 3JeMeHTOB. IIpocTbie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas ¢popmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemecTB. OtTHocuTenpHas aromMHas Macca. OTHOCUTENbHAs MOJEKyIspHas Macca. MaccoBas [0Jid
XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Moabs. MomsipHass Macca. B3auMocBs3p KOJIMYECTBa, Macchl M 4YHCIA
CTPYKTYPHBIX €IUHMII BemiecTBa. Pacyérel mo popMynamMm XMMHUYECKHX COEJMHEHUH.

Du3nyeckue U XMMHUYECKHE SBIEHUS. XHMMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXpaHEHUs
Macchl BelIecTB. XHUMHYeckue YypaBHeHUs. Kiaccudukanus XUMHMUYECKMX peakuuid (CoeauHEHus,
pas3ioKeHus, 3aMelieHns, OOMeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHYECKOH MOCY10#, MpaBuiIaMu paboThl B TaOOpaTOpuM U MpuéMamu oOpalleHus ¢
n1a00paTOpHBIM 000pPYJIOBaHUEM, U3yUEHHUE M ONMUCAHHWE (PU3MUECKUX CBOMCTB 0Opa3lloB HEOPraHUYECKUX
BelIeCTB, HaOmoJeHue (¢u3nueckux (TUIaBJICHHE BOCKA, TasHUE JIbJa, pacTHpaHHe caxapa B CTYIIKE,
KUAIMIEHUEe M KOHJEHCAallMs BOJbI) M XMMHUYECKHUX (TOpEeHHe CBEeuYM, NPOKAJIMBAaHHE MEIHOW IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KUCJIOTOM) sIBIIEHHH, HaAONIONEHHMEe M ONMCAaHUE TPU3HAKOB TPOTEKAHMS
XMUMUYECKUX peakluui (pas3sioskeHHe caxapa, B3auMOJICHCTBHE CEpHOM KHCIOTHI € XJIOpUaoM Oapus,



pasznoxxenue ruapokcuaa meau (1) nmpu HarpeBaHuu, B3auMO/ICHCTBHIE JKese3a ¢ pactBopoM cosu meau (11),
M3yYeHHE CIIOCOOOB pa3feNeHuss CMeced: ¢ TOMOINBI0 MarHurta, (QUIBTPOBAaHHE, BbIMAPHBAHUE,
TUCTHIUTSIINS, XpoMarorpadusi, TPOBEACHHE OYHCTKH TOBApEHHOW COJM, HAONIOJACHWE W OIHUCAHHE
pe3ylnbTaTOB MPOBEJACHUSL OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHHMS MAacChl, CO3/IaHUE Mojelei
MOJIEKYJI (I1apOCTEPHKHEBBIX).

Ba:kHeiilue npeacTaBuTe I HEOPraHU4eCKMX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucmopon — anmeMeHT U mpoctoe BemiecTBo. Haxoxkaenue
KHCIIOpO/ia B MpUpoje, PU3NUICCKHEC U XUMHYECKHE CBOoMcTBa (peakimu ropenus). Oxcunpl. [Ipumenenue
kuciiopoia. CriocoObl OJIydeHUs KUCIIOPO/ia B 1abopaTopuu U MpOMBIILIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoje. O30H — aJUTOTPOITHAS. MOAU(PUKAIUS KUCIOPOIa.

TemmoBoit 3hhekT XUMUIECKON peakiui, TEPMOXUMUICCKUE YPABHCHHUS, SK30- U YHIOTCPMHUUYCCKUE
peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUE BO3IyXa, YCHICHUE MAPHUKOBOTO 3P dekTa, pazpylicHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocroe BemiecTBo. HaxokaeHue Boaopoja B Hpupoje, (u3Hueckue H
XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofydeHus. Kuciote u comnu.

MouisipHblii 00BEM ra3oB. Pacu€Tbl M0 XUMHUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoiicTBa BOJbl. Boma kak pacrBoputens. PacTBopel. HacklllieHHbIE M HEHACHIIIEHHBIE
pacTtBOpbl. PacTBOpHMOCTh BEHIECTB B BoJie. MaccoBasi J0Jis BEUIECTBA B PACTBOpPE. XUMHUYECKHE CBOMCTBA
Bosbl. OcHoBaHusi. Ponb pacTBOpoB B Mpuposie W B KM3HU 4YeJOBEeKa. KpyroBopoT BOIBI B TPHPOJIE.
3arpsi3HeHre TPUPOIHBIX BoA. OXpaHa M OYUCTKA MIPUPOTHBIX BOJI.

Knaccudukanus  HEOPraHMYECKUX  COCIUHEHUM. Oxcupl. Knaccudukanus  oKCUIOB:
coyieoOpa3yromue (OCHOBHBIE, KUCTOTHBIE, aM(oTepHbIe) U HeconeoOpasyrome. HomeHnknarypa oKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomydeHne oKCuaoB.

OcnoBanns. Knaccudukanusi oCHOBaHMIA: MIETOYM W HEpacTBOpUMbIe OCHOBaHHs. HomeHkmaTypa
ocHOBaHWH. DU3NYECKHEe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losiydeHne ocHOBaHUM.

Kucnortel. Knaccudukamus kucinor. HomeHknatypa kuciot. @usndeckue M XUMHYECKHE CBOWCTBA
kucnoT. Pan aktuBHoctu MetauioB H. H. bekerosa. [lonydenue Kucnor.

Conu. Homenkiarypa cosieil. duznueckue U XUMUYECKHE CBOMCTBA coJieil. [Tomyuenue coieid.

['eHeTnyeckas CBSI3b MEXKIy KJIaCCAMH HEOPTaHUYECKUX COEAMHEHUM.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OIpe/eJeHHe COJEepXKaHUs KUCIOpoJa B BO3AyXe, IMOJIydeHue, cobupaHue,
pacrno3HaBaHHe U W3YYEHHUE CBOICTB KUCIOPOJA, HAOMIOICHUE B3aUMOJCHCTBHS BEIIECTB C KHUCIOPOAOM U
yCIIOBUSI BO3HMKHOBEHHUS W TPEKpalleHus ropeHus (moxapa), O3HaKOMJIEHHE C 00pas3llaMHU OKCHAOB U
OTMCAaHUE UX CBOMCTB, MOJIy4YeHUE, COOMpaHHE, PACIIO3HaBaHUE U M3y4EHHE CBOMCTB BOAOPOJa (FOpEHHE),
B3auMoieiicTBue Bojgopona ¢ okcugoM wmeau (I1) (BO3MOXKHO HCIONB30BaHHWE BHUICOMATEPUATIOB),
HabmoieHe 00pa3oB BEIIECTB KOJUYECTBOM | MOJIb, HCCIeI0BaHUE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IM4YHOM pPACTBOPUMOCTBIO, TPUTOTOBJIEHHE PAaCTBOPOB C OIPEACIEHHOM MAacCOBOM J0JIeH
pacTBOpEHHOTO BEIIECTBa, B3aWMOJCWCTBHE BOIBI C MeTaUIaMH (HaTpueM U KalblueM) (BO3MOKHO
UCIOJIb30BAHME BUJCOMATEPHANIOB), HCCIEN0BaHHE OOpa3l0B HEOPraHMYEeCKUX BEIIECTB Pa3IUYHBIX
KJIacCOB, HAONIOJICHWE M3MEHEHHsS OKPAacKM HHIUKATOPOB B PACTBOpPAX KHUCIOT U IIENOYEH, HU3yuyeHHue
B3aumojieiictBuss okcuga meau (ll) ¢ pacTtBopoM cepHOM KHCIOTHI, KUCIOT C METajulaMH, PEaKIMid
HEWTpalnu3aluy, I0JIYyYEeHHUE HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajula JAPYrUM U3
pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a/ad Mo Teme «BaxHelmme Kiacchl HEOPraHUYECKUX
COEMHEHUI.

Hepuoauyeckuii 3axkoH u Ilepuoagnyeckas cucrema xumMudeckux daemMeHTos 1. U. Menaeneesa.
Ctpoenne aToMoB. XuUMu4eckas cBsi3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU

[lepBpie TOMBITKM KJIaccUPUKAIIMM XUMHUYECKUX dIeMeHTOB. [loHsATHE O Tpynmax CXOAHBIX
AIIEMEHTOB (IIENOYHbIE U IIEIOYHO3EMEIbHBIE METAJIIbI, TAIOT€HbI, MHEPTHBIE Ta3bl). JJIEMEHThI, KOTOphIC
00pa3yroT aMpoTepHbIE OKCUJIBI U THAPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux snemMeHtoB [l M. Menneneena.
Kopotkonepuoanast u anuHHONIEeproaHast Gopmbl [leproaudeckoit cuctemsl Xxumudeckux snemeHToB 1. .
Menpneneea. [lepuoast u rpymbl. @U3nUeCKuil CMBICI HOPSAIKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIbI
AJIeMEHTAa.



Crpoenune aromoB. CocTaB aTOMHBIX sJiep. M30Tonbl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX 000JI0UEK
aToMOB IepBbIx 20 xumuueckux 3y1eMeHToB [leproauueckoii cucremsl Jl. . MenaeneeBa. Xapakrepucruka
XUMHUYECKOTO 3JIEMEHTA IO €ro MoJjiokeHuto B [lepuoauueckoii cucreme /. . Menneneena.

3aKOHOMEPHOCTU H3MEHEHHs paguyca aTOMOB XMMHMUYECKHUX JJIEMEHTOB, METANIMYECKUX W
HEMETAJJINYECKUX CBOICTB 10 TpyNIaM U NEpUOaaM.

3nauenue llepuoanueckoro 3akoHa u Ilepuoguueckod CHCTEMbl XUMHUYECKMX 3JEMEHTOB JUIS
pa3BuTHUsA Hayku U ipakTuku. [. . MeHneneeB — yd4€HbIN U rpakJaHUH.

Xumnueckasi cBa3b. KoBajeHTHas (MOJisipHAsT M HEMOJIAPHAsi) CBSA3h. JIEKTPOOTPHUIATEIHHOCTH
XUMMYECKUX 371eMeHTOB. MloHHasI CBS3b.

Crenenp oxucieHusi. OKUCIUTEIBHO-BOCCTAHOBUTENbHbIE peakuuu. Ilporecchl okucieHus u
BoccTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit sIkcnepumenm:

U3y4YeHHE O00pa3lloB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THUIPOKCHIA IIMHKA C
pacTBOpaMu KHCJIOT M IIeJoYel, IMPOBEJCHHE OMbBITOB, WIIIOCTPUPYIOUIUX NPUMEPbl OKHCIUTENHHO-
BOCCTaHOBUTEJBHBIX peakluil (ropeHue, peakliuu pas3iokKeH!sl, COeTUHEHUS).

Meostcnpeomemmnunie ceasu

Peanuzanuss MeXnpeaIMETHBIX CBSI3ed MPH M3y4EeHUH XUMHHM B 8 KIJIAcCe OCYILIECTBISETCS dYepes
HCIO0JIb30BAHME KaK OOLIUX €CTECTBEHHO-HAyYHBIX MOHATUH, TaK U MOHATUH, SIBISIFOIIMXCS CHCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO01ue ecTecTBEHHO-HAayYHbIE TIOHATHSA: HAY4HbIN (DakT, rumoresa, TEOpHsl, 3aKOH, aHAJINU3, CHHTE3,
KJlacCupUKanusi, NEPUOAUYHOCTb, HAOJIOJIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHHME, H3MEpPEHHE, MOJEIb,
SIBJIICHUE.

®duznka: mMarepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, M30TOIBI, PaJlOaKTUBHOCT,
MOJIEKYNa, DSJIEKTPUUECKUN 3apsijl, BEIIeCTBO, TeNo, OO0BEM, arperarHoe COCTOSIHHME BEIIeCTBa, TIas,
(buznyeckre BeIUUMHBI, €UHHUIIBI H3MEPEHUs, KOCMOC, TIaHEeThI, 383761, CoJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPObI, MOJIE3HBIE HCKOIIAEMbIE, TOTUIUBO,
BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakiusi

[Tepuonuueckuii 3akoH. Ilepuomnueckas cucrtema xumuudeckux snemeHtoB J[. M. Menneneena.
CtpoeHune aTroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB XHMHYECKHX JJEMEHTOB IIEPBBIX TPEX
MEPUOIOB, KAIHS, KaJbIIUI U MX COCTUHEHUH B COOTBETCTBHH C TIOJIOKEHHEM A1eMeHTOB B [lepuoanyeckoit
CHUCTEME U CTPOCHHUEM MX aTOMOB.

Crtpoenue BemecTBa: BUABl XUMHUYECKOW CBS3U. THIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOMCTB BEIIIECTBA OT THUIIA KPUCTATUIMUECKON PEIIETKU U BUJIA XUMHYECKOU CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XHUMHUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIIUXCS K Pa3JIMYHBIM KJaccaM HEOPraHWYECKUX COCTUHEHUM, TeHETHYECKash CBSI3b HEOPTraHWYCCKUX
BEIIECTB.

Knaccudukanuss XUMHUYECKMX peakUWid 10 pa3IUYHbIM Tpu3HaKam (10 YHUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIJIOBOMY J(PQeKTy, MO H3MEHEHHIO CTENEeHEW OKHCICHHS
XMUMHYECKUX DJIEMEHTOB, MO0 OOpaTUMOCTH, IO YYaCTHIO KaTalu3aropa). DK30- M JHIOTEPMUYECKHE
peakuu, TePMOXUMUYECKHE YPABHEHHUS.

[Tonsite o ckopocTH xumudeckoi peakiuu. [loHsaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX
peakuusx. IloHsTHE O TOMOTE€HHBIX M TeTepOoreHHbIX peakuusx. llonstue o karanuze. [lonsiTue o
XUMUYECKOM paBHOBeCcUU. DakTopbl, BIMSIOIIME HA CKOPOCTh XMMHUYECKOM pEaKIUU M MOJOKEHHE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTEIIEHO-BOCCTAHOBHUTEIIbHEIC peakuuu, ANEKTPOHHBIN banaHC OKHCIUTENLHO-
BOCCTAaHOBUTENBHON peakunu. CocCTaBiICHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMMN C
MCIO0JI30BaHMEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopus >MEKTPOJUTHUUECKOW TUCCOLMAIMU. DIEKTPOJHUTHI U HEAIEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JIUCCOIMAlMU BEIIECTB C Pa3IMYHBIMM BHUJIAMHU XUMHUYECKOH cBsi3u. CTENeHb JUCCOLMAIUU.
CunbHbIE U ClIa0bble AIIEKTPOJIUTHI.



Peakuun uoHHOro oOMeHa. VYcIoBUS IPOTEKAaHUS peakUUid HOHHOIO OOMEHa, IIOJIHbIE H
COKpali¢HHbIe HOHHBIE YpaBHEHUs peakiuii. CBOWCTBa KUCIOT, OCHOBAHUM U COJIEH B CBETE MPEACTaBICHUN
00 IEKTPOIMTHYECKOM Aucconranuy. KauecTBeHHbIe peakiuy Ha HOHBI. [IoHsATHE O THAPOTU3E COeH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEISIMU KPUCTAUIMUECKUX PEIIETOK HEOPraHMYECKHX BELIECTB — METAJJIOB U
HeMeTamioB (TpaduTa W anmasa), CIOXKHBIX BEHISCTB (XJIOpUIa HATpPHUS), HUCCICIOBAHUE 3aBHCUMOCTH
CKOPOCTM  XMMHYECKOH  peakmuu OT  BO3MCHCTBHS  pPasNUUYHBIX  (DAKTOPOB,  HCCIIEAOBaHUE
AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, MPOLEcca JUCCOLMALMN KUCIIOT, 1IeI04Ye U coliel (BO3MOMKHO
HCI0JIb30BAHME BHJIEO MAaTEpUAIOB), IPOBEIAECHUE OIBITOB, WJUIIOCTPUPYIOIIMX IPU3HAKU MPOTEKAHUS
peakuuii HOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BBIJCICHHE Tra3a, OO0pa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEpPbl  OKHCIUTEIbHO-BOCCTAHOBUTENFHBIX  peakuuid  (TOpeHue,  peakIuu
pa3oKeHus, COEIUHEHUS ), paClIO3HAaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KaU€CTBEHHBIX PEAKIIUM
Ha MOHBI, pellIeHre IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtasibl U X coeTUHEHUS

OOmass xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEeHU
okucienus. Ctpoenue U (pu3NYECKUe CBOMCTBA MPOCTHIX BELIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha
mpuMepe xJiopa (B3aUMOJICHCTBUE C MeETalllaMH, HeMeTaJulaMM, wienodamu). Xioposogopod. CounsHas
KHUCIIOTa, XMMHMYECKHE CBOMCTBA, MOJy4YeHHE, NpUMeHeHue. JlelicTBHE XJIopa W XJIOPOBOJOPOAA Ha
OpraHu3M uyesoBeka. BaxkHelnme XJIOpUIbl U UX HaX0XJIEHUE B PUPOJIE.

O6mras xapakrepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbBIC
creneHn okucieHus. CTpoeHHe U (U3UYECKHE CBOICTBAa MPOCTBIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AnnoTponHsle MOAU(UKAIIMKM KHACIOPOJa U cepbl. XUMHUECKHEe CBOMCTBa cepbl. CepoBOIOPOA, CTPOEHUE,
¢buznueckue U XUMHYeckue cBoicTBa. OKCHUIBI Cepbl KaK MPEIACTaBUTENN KUCIOTHBIX OKcuaoB. CepHas
KHCJIOTa, (U3UYECKHEe W XUMHUYECKHE CBOWCTBa (OOIIME KakK TPEICTABUTENs Kilacca KHUCIOT H
cnenuduueckrue). XuMUUYECKHE peakllnu, JIeKallie B OCHOBE MPOMBIIIIEHHOTO CII0C00a MOTy4eHUs CepHOM
kucyoThl. [Ipumenenue ceproit kucinoTel. Colli CEpPHOU KUCIOTHI, KAYECTBEHHAS PEAKIUs Ha CYIb(aT-HOH.
Haxoxnenue ceppl M €€ coeIMHEHUN B NpUposie. XUMHUYECKOE 3arpA3HECHHE OKPYKAIOUIEH Cpebl
COCIMHEHUSIMU cepbl (KUCIOTHBIE JIOKIU, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBpAILCHUSI.

OO6mrast xapakTepuctuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTENIEHH OKUCICHHUS. A30T, pacnpoCcTpaHeHHWe B mpuponae, (GU3NYECKHE M XUMHUYECKHE CBOMWCTBA.
Kpyrosopor a3zora B mpupoae. AMMHaK, ero (u3nueckue U XUMHUYECKHE CBOICTBA, MOJyYEHUE H
npumeHenune. Coim aMMOHUS, WX (U3MYECKME M XHMMUYECKHE CBOWCTBA, npuMmeHeHue. KauecTBeHHas
peakiusi Ha HOHBI aMMOHHMS. A30THas KHCIOTa, € mojiydeHue, (U3NYECKue U XMMUYECKUE CBOICTBa
(oOmme kak MpencTaBUTENs Kiacca KHCIOT M crneuuduueckue). Vcmnonap3oBaHMe HHUTPATOB U COJEH
aMMOHMSI B KauyeCTBE MHUHEPAJIbHBIX yH0oOpeHuil. XUMHYECKOe 3arps3HEHUE OKpPYKAIoLIEeH Ccpebl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE JOXIHW, 3arps3HeHHe BO3ayXa, MHOuBbl H BOJ0EMOB). Docdop,
annotponnble Monudpukanuu docdopa, duznueckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u
docdopHas kucinora, pusmUeckue U XMMUYECKHE CBOWCTBa, moiydeHue. Vcmonb3oBanue QocdaTtoB B
KauyecTBE MUHEPATbHBIX YI0OpEHUH.

Obmas xapaktepuctuka sneMeHToB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
CTETIEHU OKUCJICHUS. YTIEPOJ, ajUIOTPOMHbIE MOIU(PUKAIIMU, PACIPOCTPaHEHUE B MpUpoJe, Ppusndeckue u
XUMHUYECKue cBoiicTBa. AncopOrusi. KpyroBopoT yriepoaa B npupoae. OKcupl yriepoaa, ux Gusnueckue
U XUMHYECKHE CBOWCTBA, NIEHCTBHE Ha >KMBBIE OPraHU3MBI, MOJTY4YEHHE U MPUMEHEHHE. DKOJIOTUYECKHE
npoOneMbl, cCBsi3aHHbIe ¢ oOkcuaoM yriaepoaa (1V), rumoresa rno6anpHOTO TOTEIUICHUS KIMMATa,
MapHUKOBBIN AP (deKT. YToIbHAS KUCIOTa U €€ CONU, UX (PU3NUecKre U XUMHUYECKUEe CBONCTBA, MOJTYYCHHUE U
npuMeHenne. KauecTBeHHas peakuusi Ha kapOOHaT-MOHEL. Mcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE,
MIPOMBIIIJIEHHOCTH M CETLCKOM XO35HCTBE.

[TepBoHauanbHBIE MOHITHS 00 OpPraHMYECKUX BEIIECTBaX KaK O COeNMHEHUSX yriepoja (MeTaH, 3TaH,
9THIICH, alleTUJICH, STAaHOJ, TTUIEPUH, YKCYCHas KucioTa). [I[pupoaHbie HCTOYHUKH YTIIEBOJOPOIOB (Yrollb,
MPUPOAHBIN Ta3, He(PTh), MPOAYKTHI UX TMepepadoTKu (OCH3WH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTHEe 0 OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: XKHUPaAX, O€IKaX, YIIeBOJAaX — U UX POJH B )KU3HU YEeIIOBEKA.
MartepuanbHO€ €JMHCTBO OPTaHUYECKUX U HEOPTraHMYECKUX COCTMHEHHM.

Kpemuuii, ero ¢usmyeckue M XUMHUYECKHE CBOICTBa, MoJiyueHHE M mpuMeHeHHe. CoequHEeHUS
KpeMHus B ipupojie. O6mue npeacrapneHus: 06 okcuae kpemuus (1V) u kpemauneBoit kucinote. CUIHUKATHI,



UX HCIOJB30BAHUE B OBITY, B IPOMBIIUICHHOCTH. BakHeilllne CTpOUTENIbHbIE MaTepualibl: KepaMHKa,
CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. [Ipobiaembl 6€30MacHOTO UCTIONH30BAHKS CTPOUTEIBHBIX MAaTEPHAIIOB
B IIOBCETHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

W3y4YeHHe OOpa3loOB HEOPTraHWYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTBHI, MPOBEICHUEC
KaueCTBEHHBIX PEaKIMii Ha XJIOPHUI-UOHBI U HAOIIIOJICHIE MPU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAKAIOIIHNE
dusnyeckne W XHMHYECKHE CBOWCTBA TaJOrCHOB W WX COCIWHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), O3HAKOMIICHUE C OOpa3IaMu XJOPHUIOB (TJIOTCHUIIOB), 03HAKOMJICHHE C OOpa3lmaMu
ceppl W e€ COeIWHEHUSIMH (BO3MOXKHO MCIOJB30BaHUE BHUICOMATEPUATIOB), HAOIIOACHHE Mpoliecca
oOyrmuBaHUs caxapa NOJ ACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTBHI, W3YUYCHHE XHUMHUYECKHX
CBOMCTB pPa30aBJIEHHOM CEpHOM KHUCJIOTHL, IMPOBEIECHUE KAueCTBEHHOM peaklUd Ha Cynbpar-uoH HU
HaOroIeHNe Mpu3HaKa e€ MPOTeKaHWs, O3HAKOMIICHHE ¢ (PM3NYECKUMHU CBOMCTBaMHM a30Ta, ¢ochopa u ux
COeMHEHUN (BO3MOXHO MHCIIOJIb30BaHHE BHJIEOMATEpUaNoB), oOpa3lamMu a30THbIX U  (POochOpHBIX
yAoOpeHu#, TMOJydeHHe, COOMpaHHe, pAclO3HaBaHWE M U3YYCHHE CBOWCTB aMMMaKka, IPOBEICHUE
KaueCTBEHHBIX peakIuii Ha HMOH amMMOHHS M (ocharT-MOH M H3ydyeHHWE NPHU3HAKOB HX MPOTEKAHMUS,
B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHUCIOTHI C MeAblo (BO3MOXKHO  HCHOJIb30BaHHE
BHJICOMATEpPHAJIOB), H3yUYE€HHE MOJIeNied KPUCTAUIMYECKUX pemETOK anmasa, rpadura, dysiepeHa,
03HAKOMJIEHHE C TIPOILIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM
MPOTHBOTAa3a, MOJIydeHHe, COOMpaHre, paclio3HaBaHUE W U3YUYCHHE CBOMCTB YIJICKMCIIOTO ras3a, MIPOBEICHHE
KaueCTBEHHBIX pEaKIMid Ha KapOOHAT W CUJIMKAT-HOHBI M W3ydeHHWE TMPU3HAKOB WX MPOTEKAHMUS,
03HAKOMJICHHE C TPOAYKIHEH CHUIMKATHOW MPOMBIIIUICHHOCTH, PEIIeHHE SKCIEPUMEHTANIBHBIX 3a/1a4 TI0
Teme «BakHelme HeMeTaulbl U UX COSTUHECHHS.

MeTaJulbl M UX COETHHEHUS

OO0mrast xapakTepUCTUKA XUMHUYECKHX DJIEMEHTOB — METAJJIOB HA OCHOBAaHWUW HX TOJIOKEHHUS B
[Tepuonnueckoit cucreme xumuueckux snemMeHtoB [[. M. MenpaeneeBa u crtpoeHus atomoB. CTpoeHue
METaJUI0B. MeTamnyeckasl CBSI3b M METAINIMYECKAash KPUCTAUIMYECKash PeIIETKA. DIEKTPOXUMHUYECKUH Psijt
HaIpsDKEHUH MeTauioB. Du3WyYeckne W XUMHYECKHE CBOMCTBAa MeTayuioB. OOmmMe crocoObl MOJydeHUS
MeTtaiioB. [loHsATHE 0 KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) M MX MPUMEHEHUE B OBITY U TIPOMBIIIIICHHOCTH.

[[lenounbie Metamael: noJiokeHue B Ilepronnueckoidl cucremMe XuMHYecKUx a3nemeHTtoB [, U.
MenneneeBa, CTpoeHHE MX aTOMOB, HaxokJeHue B mpupone. Puznyeckue M XMMUYECKUE CBOICTBa (Ha
npuMepe HaTpusi U Kanus). OKCUJIbI U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHue menoYHbIX METaIOB U
HUX COCTUHEHUN.

[[leouyHO3eMENbHBIE METAUIBl MarHui M KalblMil: mnojoxkeHue B Ilepuoanudeckoit cucreme
xumudeckux 3nemeHToB Jl. 1. MeHeneeBa, CTpoeHHE UX aTOMOB, HaX0XACHUE B pupoae. Pusnueckue u
XMMHYECKHE CBOMCTBA MarHus W Kanbliusl. BaxHelne coelnHEHUs Kalblusg (OKCUI, THIPOKCUI, COJIH).
XKécTrocTb BOJBI U CIOCOOBI €€ yCTpaHEeHHS.

Amomunuii: nojioxenue B Ilepumoanueckoit cucrteme xumudeckux snemeHtoB JI. M. Menpeneena,
CTpOEHHE aTOMa, HaXOXKJeHHe B npupoje. Ousndeckne U XMMHUYECKHE CBOCTBA antOMUHUS. AMQOTEpHbIE
CBOMCTBA OKCHJIA U TUIPOKCUA AITFOMUHUS.

Kenezo: nmonoxenue B Ilepmommueckoir cucreme xumuueckux snemeHtoB JI. WM. Mengeneesa,
CTPOECHHME aToMa, HaxoxkAeHue B mnpupojae. dusmyeckne M XUMHUYECKUE CBOMCTBa xkene3a. OKcHpbI,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C o0O0pa3llaMl MeTauIoB U CIUIAaBOB, WX (PU3UYECKHMMH CBOWCTBAMH, H3y4YCHHE
pEe3yNbTaTOB  KOPPO3WU METAIOB (BO3MOJKHO —HCIIOJB30BaHHE BHACOMATEPUATIOB), OCOOCHHOCTEM
B3aMMO/JICHCTBUSl OKCHIA Kalblliig M HATpUs C BOJOW (BO3MOXHO HCIOJB30BAHUE BUICOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB JKECTKOM BOJIBI, MpoIiecca TOPEHHUsI JKeJie3a B KHCIopoie (BO3MOKHO MCIOIb30BaHHE
BHUJICOMATEPUANIOB), TMPU3HAKOB TMPOTEKAHMsS KAaYeCTBEHHBIX pEaKIMid Ha HWOHBI: MAarHUs, KaJbIIHs,
amomuHus, 1uHKa, keneza (1) u xemesa (lIl), memu (Il), Habmiogenwe u omucaHue MPOIECCOB
OKpaIllMBaHUs IJIAMEHU MOHAMH HATPUS, KIS U KalbIUs (BO3MOXKHO HCIIOIh30BaHHE BUEOMATEPHAIIOB),
uccienoBaHue amQpOTEpHBIX CBOMCTB THIPOKCHIA ATIOMUHUS U THAPOKCUAA IMHKA, pEIICHHE
AKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelme MeTaibl U UX COSAUHEHUS.

XuMHus M OKpyxKamoLas cpeaa



BemectBa 1 MaTepuaisl B IOBCEAHEBHON KU3HU 4eIOBEKa. be3onacHoe MCIOJIb30BaHNE BELIECTB U
XMUMHMUYECKUX peakuuii B ObITy. [lepBas moMOIb IPY XMMUYECKHUX OKOTax U OTPABICHUSX.

XHUMHUUYECKOE 3arpsi3HEHUE OKpPYXKAIOIEl cpeabl (IpelenbHast AOMycTUMas KOHIEHTpAluUsl BEILECTB,
nanee — [1/IK). Ponb xuMuu B permeHu# S9KOJIOTHIECKUX IPOOIIEM.

Xumuueckuii IKCcnepumenm:

u3yueHre oopas3oB MaTepHaoB (CTEKIIO, CINIAaBbI METAJUIOB, TOJIMMEPHBIE MATEPHAIBI).

Meosrcnpeomemmnnie ceasu

Peanuzanus MeXnpeaIMETHBIX CBSI3ed NMpPU M3y4EeHUHM XUMHUM B 9 Kilacce OCYILECTBISETCS dYepes
HCIO0JIb30BAHNE KaK OOLIUX €CTECTBEHHO-HAY4YHBIX MOHSATUH, TaK U NOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU
JUIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O 1IMKIIA.

OO01ue ecTeCTBEHHO-HAay4YHbIE MOHATHSA: Hay4HbIH (DaKT, rumnoresa, 3aKOH, TEOPHUS, aHAINU3, CHUHTE3,
KJaccu(uKanus, MEepHOANYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAaHHE, H3MEpPEHHE, MOJEIb,
SIBJIICHUE, TAPHUKOBBIN 3(h(DEKT, TEXHOIOTHSI, MaTepHalbl.

®uznka: mMarepusi, aToM, JIEKTPOH, MPOTOH, HEMTPOH, MOH, HYKJIHUJ, U30TOIBI, PaJlOaKTUBHOCTb,
MOJIEKYJIA, SJEKTPUUECKUN 3apsijl, IPOBOJAHUKH, MOIYIPOBOJIHUKHU, TUAIEKTPUKU, (OTOIIEMEHT, BEIIECTBO,
Te10, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa, ra3, pacTBOpP, paCTBOPUMOCTh, KpUCTANINYeCcKas: penéTka,
CIUIaBbl, (PM3WYECKHE BEJIUYMHBI, €IUHHIIBI MU3MEpPEHUs, KOCMUYECKOE IMPOCTPAHCTBO, IJIAHETHI, 3BE3[BI,
Comnnue.

buonorus:  ¢orocunTes, apixaHue, Ouocdepa, dKocHCTeMa, MUHEpajbHble  yIOOpeHws,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTATeNIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TOPO/IBI, MOJE3HBIE HCKOTIAeMbIe, TOTUTUBO,
BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PE3yJbTATHl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOMIEro 0Opa3oBaHUs JOCTHUTAIOTCS B
XoJlc OOyYCHHS XUMHH B €JWHCTBE Y4eOHOM WM BOCIHTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
TPAJUIIMOHHBIMHA POCCHUCKHUMHU COIMOKYILTYPHBIMH H TyXOBHO-HPaBCTBEHHBIMHU [IEHHOCTSIMHU, TPUHITHIMH
B 00IIeCTBE MPAaBHJIAMU M HOPMaMH TOBEJIEHHSI U CITIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHsI, CAMOPa3BUTHS
U COLMATM3AIMN 00yIafOIIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJICTBOBATHCSA CHCTEMOM
MO3UTHBHBIX IIEHHOCTHBIX OPMEHTAIIMI W PACIIUPEHUE OIBITA JEATEILHOCTH HA €€ OCHOBE, B TOM YHCIIC B
JacTH:

1) maTpMoOTHYECKOr0 BOCIUTAHMSA:

[IEHHOCTHOT'O OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY W HAYYHOMY HACIICIIHIO,
MOHMMAHMS 3HAYCHUS XUMHYECKOHW HAayKH B JKU3HM COBPEMEHHOIO OOINECTBA, CIOCOOHOCTH BIIAJIETh
J0CTOBEPHOMN MH(OPMAIMEH O MEPEIOBHIX IOCTHKEHUAX W OTKPBITHAX MUPOBOM W OT€YECTBEHHOU XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpPa M O0IIECTRA;

2) rpaskAaHCKOr0 BOCIATAHMS:

NPEJICTABICHUS O COLMAIBHBIX HOPMAxX M IMPaBHIaX MEKIMYHOCTHBIX OTHOILICHHH B KOJUIEKTHBE,
KOMMYHHMKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, YU4eOHOMCCIIEI0BATEILCKON, TBOPUECKOM 1
JAPYTUX BHIAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM NESTENbHOCTH MPH BBIMOJTHEHUH
y4eOHbIX, TMO3HABATEILHBIX 3aja4, BBINOJHEHHH XHMHUYECKHX OSKCIEPHUMEHTOB, CO3JaHHH Y4eOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOMOHUMAHHUIO U B3aMMOIIOMOIIM B TIPOIIECCE 3TOW YUeOHOM JeATeITbHOCTH,
TOTOBHOCTH OIIEHHBATh CBOE IMOBEJCHHE M TMOCTYIKH CBOMX TOBApHIIEHd C IMO3WIIMK HPABCTBEHHBIX H
MPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIIEACTBHIA MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUS

MHUPOBO33PEHYECKHE TPEACTABICHUS O BEIIECTBE W XHUMHYECKOW pEaKiud, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH W COCTABJISIONIME OCHOBY JUIS MMOHMMAHHS CYIIHOCTH HAaydHOMH
KapTUHBI MHpA, TMPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJBI, B3aHMOCBSI3SIX
JeJI0BeKa ¢ TPUPOTHON CpeIoi, O POJIM XUMHHU B TTO3HAHHH 3THX 3aKOHOMEPHOCTEIA;

MO3HaBaTebHbIE MOTHBBI, HAlPABJIEHHBIC Ha MOJTYYCHHE HOBBIX 3HAHWUN 1O XMMHH, HEOOXOIMMBIE
s OOBSICHEHHs HAOJIOJAaeMbIX TPOLECCOB M SBJICHHWM, MO3HABATEIbHOW, HWH(POPMAIIMOHHOW U



YUTATENIbCKOM KYJIbTYphl, B TOM 4YHCJIE HAaBBIKOB CaMOCTOSITEIBHON pabOThl C Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOMN JIUTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH CPEJICTBAMH HH(POPMALTOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYeHHI0 H TMO3HAHMIO, JIO003HATENBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW U HCCIEIOBATENILCKOM  NIEATETBbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIIPaBJIEHHOCTH U YPOBHS 00y4EeHHMsI B JajlbHEHNILIEM;

4) popMupoBaHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHE LEHHOCTU J>KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO, YCTAaHOBKHM Ha
3I0pOBBIN 00pa3 >KM3HM, OCO3HAHWE TIOCIEACTBUH M HENPUATHE BPEAHBIX IPUBBIYCK (YIOTPEOICHHS
QJIKOTOJIsI, HAPKOTHKOB, KYPeHHS), HEOOXOJMMOCTH COOIOJICHHS MPaBHJI 0€30TaCHOCTH MPH OOpaIeHnu ¢
XMUMHMUYECKUMH BELIECTBAMU B ObITY U pealbHOMN KU3HHU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTHUYECKOMY HM3YYEHHUIO Mpodeccuii U Tpyda pa3IudHOrO pojia, YBaKCHUE K TPYAY H
pe3yiabTaTaM TpPYIOBOH JA€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHMsI NMPEAMETHBIX 3HaHWH 10
XUMHH, OCO3HAHHBIM BBIOOP WHIUBUIYAIbHONW TpPAEKTOPUM MPOJOJKEHUS OOpa3oBaHUS C Y4ETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCIEeNTHON
podecCHOHAIbHON AESITENIbHOCTH M Pa3BUTHS HEOOXOJAMMBIX yYMEHHUHM, TOTOBHOCTH aJalTHPOBAaThCA B
npodeccuoHalIbHOM Cpeie;

6) IKOJIOrHYECKOT0 BOCTIUTAHHUSI:

9KOJIOTMYECKHU 1ieJiecoo0pa3HOe OTHOLIEHHE K MPUPOJie KaK UCTOUYHUKY JKM3HU Ha 3emile, OCHOBE €€
CYIIECTBOBaHMS, IOHMMaHHE LEHHOCTH 3J0poBOoro u Oe3zomacHoro oOpa3a >KH3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PH3NYECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHHUE LIEHHOCTH COOIIOCHUS
MpaBuJI 0€30MaCHOTO MOBEICHHUS MTPHU paboTe C BELIECTBAMU, a TAKXKE B CUTYAILUX, YTPOXKAIOLIUX 3I0POBBIO
W JKU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHATH 3HAHMS, MOJy4aeMble MpPH HU3yYEHUH XUMHHM, JUIsl peIIeHHs 3ajad,
CBSI3AHHBIX C OKPYKAIOIIEH NPUPOIHOW CpEeoH, JJid MOBBIIMICHUS YPOBHSI SKOJOTMYECKOW KYJIbTYpHI,
OCO3HAHHUS TJI00aTBHOIO XapaKTepa IKOJIOTHUECKUX MPoOiIeM U MyTeil X pelieHHs MOCPEICTBOM METOI0B
XUMHUHM, OKOJOTHYECKOIO  MBIIUJICHUS, YMEHUS  PpPYKOBOACTBOBAaTbCA MM B  ITO3HABATEJbHOM,
KOMMYHUKATUBHOM U COI[MAJILHOM MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe meTanpeaMeTHBIX Pe3yJIbTaTOB BBIJICISAIOT 3HAYUMBIE JIJIs1 (JOPMHUPOBAHUS MUPOBO33PEHUS
oOIIeHayYHbIE TIOHATHS (3aKOH, TEOpHsl, MPHUHIMI, THIOTe3a, (PaKT, cucTema, MpoIecc, SKCIEPUMEHT U
JPYroe.), KOTOPbIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX IMPEAMETaX M IMO3BOJISIOT Ha OCHOBE
3HAHUU U3 ATUX NpeaMeToB (OpMHUPOBATH MPEJCTABICHHWE O IEJIOCTHOM HAydyHOW KapTHHE MUpa, H
YHUBEpCalbHbIC Yy4YeOHBIC ICHCTBUA (ITO3HABATEIIbHBIC, KOMMYHHKATUBHBIC, PETYIATHUBHBIC), KOTOPHIC
obecrieunBaroT (OPMHPOBAHWE TOTOBHOCTH K CaMOCTOSITEIHPHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHIO
y4eOHOM JIeATeTLHOCTH.

Ilo3naBaTenbHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBrie Jornuyeckune aelcCTBHSA:

YMEHUS UCIOJIb30BaTh MPUEMBI JOTUYECKOTO MBIIIJIEHUS IPU OCBOCHUM 3HAHUI: PACKPBIBATH CMBICI
XMUMHYECKUX TMOHATUN (BBIOCNATH WX XapaKTEepHbIE MPHU3HAKH, YCTaHABIMBATh B3aHMOCBSA3b C JPYTUMU
MTOHSATHSIMH ), UCIIOJIH30BATh MOHATHS JUISI OOBSICHEHHSI OTJCIBHBIX (DAKTOB M SIBJICHUH, BEHIOMPATh OCHOBAHUS
U KpUTepUU IJs KiIacCU(UKALUU XUMHYECKUX BEIIECTB M XUMHYECKHX peakUud, YyCTaHaBIMBATh
MIPUYMHHO-CIIEACTBEHHbIE CBSA3M MEXAy OOBEKTaMU W3YYEHUS, CTPOUTHh JIOTHUECKHUE PACCYKIACHUS
(MHAYKTUBHBIC, TETYKTUBHBIE, TI0 aHAJIOTHH ), JIeNIaTh BHIBOJIBI U 3aKITIOYCHHUS,

yMEHHE TPUMEHATh B TpoIlecce T[O3HAHWSA TMOHATHS (TMpPEAMETHBIE U  METalpeJAMETHBIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEeMbIE B XUMHH, PeoOpa30BbIBATh MIUPOKO MPUMEHSEMBIE B
XUMHH MOJICNIbHBIE TPEACTABICHUS — XUMHUYECKHH 3HAK (CMMBOJ dIIEMEHTA), XUMH4Yeckas (opmyrna u
ypaBHEHHE XUMHUYECKOW pEaKIMH — TPH PEHICHHH Yy4eOHO-TO3HABATENbHBIX 3a7ad, C Y4ETOM DJTUX
MOJENBHBIX MPEACTABICHUI BHISBISATh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKUA H3y4aeMbIX 00BEKTOB
— XHUMHYECKHX BEIIECTB M XHMHUYECKUX PEAKIUil, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIIEACTBEHHBIE CBA3U U MPOTUBOPEUYMS B U3YUAEMBIX IIPOLECCAX U SIBJICHUSX.

ba3zoBble uccieaoBarebckue AecTBUS.

YMEHHE HCIIOJIb30BATh IIOCTABJIEHHBIE BONPOCHl B KAa4eCTBE WHCTPYMEHTA IIO3HAHUs, a TAKXKE B
KaueCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI TIO MMPOBEPKE MPABIIILHOCTH BBHICKA3bIBAEMBIX CYXKICHHUIA,



npuoOpeTeHue OMmbITa [0 IUIAHUPOBAHHWIO, OpraHW3allid W TMPOBEACHUIO  YUCHHUECKUX
9KCIEPUMEHTOB, YMEHHE HAOII0/1aTh 3a X0J0M IIpoIiecca, CAMOCTOSTENBHO [IPOrHO3UPOBATh €TI0 PE3yibTar,
(dbopmynupoBaTh 0000IIEHHS U BBIBOJBI [0 PE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIATD
OTY€T 0 MpoJeNaHHOH pabdoTe.

Padora ¢ undopmanueii:

yMEHHUE BBIOMpaTh, aHAJTU3UPOBATH M WHTEPIPETHPOBATh MHPOPMALUIO PA3IUYHBIX BHIOB U (GopM
MIPEJICTaBICHMS], MOJYy4aeMyl0 U3 Ppa3HbIX HCTOYHMKOB (HAy4YHO-TIONYJISIpHAas JIMTEpaTypa XUMHUYECKOTO
COJIep’KaHusl, CIpaBOYHble MocoOusi, pecypchl MHTepHETa), KPUTUUYECKH OLIEHUBATh NPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POpMaIINIO;

YMEHHE TIPUMEHSTH pPa3IMYHble METOIbl M 3alpochl IMPH MOHWCKE W OTOOpe HWHPOpPMALUU H
COOTBETCTBYIOILIUX JAaHHBIX, HEOOXOJMMBIX JUIsl BBIIOJHEHHMsS Y4YEOHbIX M TIO3HABATENIbHBIX 3a/ay
OTpENeNEHHOTO  THMA, NPUOOpEeTEeHHEe OombiTa B OOJACTH  HCIOJNB30BaHHMA  HMH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHM, OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO UCIOIb30BAaHUS PA3IUYHBIX TOUCKOBBIX
CHUCTEM, CAaMOCTOSTEIbHO BBIOMpAaTh ONTHUMaJbHYO (QopMy TMpeacTaBieHUs HUHPOpPMaLUU U
WJUTIOCTPUPOBATH PelllaeMble 331a4l HECIIOKHBIMU CXEMaMH, TuarpaMMamMu, Apyrumu popMamu rpaduku U
UX KOMOMHAIUSIMH;

YMEHHE UCHOJb30BaTh U aHAJIM3UPOBATH B Mpolecce y4eOHOM M HMCCIEA0BaTENbCKON JeATeIbHOCTU
nH(pOPMALMI0O O BIMSHUM TPOMBIIIJIEHHOCTH, CEIbCKOTO XO3sCTBAa U TpaHCIOPTAa HA COCTOSIHHE
OKpY)Karolel NPUPOTHON CPEBI.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

YMEHHMS 33/1aBaTh BOIPOCH! (B XOJ€ Auayiora U (WIM) AUCKYCCUH) MO CYIIECTBY 00CYX/IaeMON TEMbI,
(bopMynUpOBaTh CBOM MPEIOKEHNUSI OTHOCUTENIBHO BBIIOJHEHUS IPEUIOKEHHON 3a1a4u;

YMEHHSI TPEJCTaBISTh MOJYyYEHHbIE pPE3yJAbTaThl IO3HABATENbHON MAEATEIbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTax; JejaTh IPE3EHTAI0 Pe3ylIbTaTOB BBINOJHEHUS XUMHYECKOIO SKCIEPUMEHTa
(JtrabopaToOpHOTO OTBITA, JIAOOPATOPHOU PAOOTHI IO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

yMEHUs y4eOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM II03HABaTEIBHOW M
HCCIIEIOBATENILCKOM JIeATEIbHOCTH IPU PEIIEHUM BO3HUKAIOIIMX NpoOJIeM Ha OCHOBe y4yéra oO0Imux
MHTEPECOB U COTJIacOBaHMs MO3ULMH (00CYKIeHNs, 0OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIHS
COBMECTHBIX JCHCTBUH, OTIpEICTICHNE KPUTEPHEB IO OLIEHKE KaueCTBA BBIIIOJHEHHOM pabOThI U Apyrue).

PeryasiTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSITEIbHO ONPEAEIATh LENU JAEATENbHOCTH, IIJJAaHUPOBATh, OCYLIECTBIATH,
KOHTPOJIUPOBaThb M IpPHU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JESTENbHOCTb, BbIOMpaTh Haumboiee
3ppeKTUBHBIE CIOCOOB! pelIeHHs y4eOHBbIX M IO3HABaTENIbHBIX 3a/a4, CaMOCTOSTEIbHO COCTABIATh WIIU
KOPPEKTHPOBATh MPEATIOKEHHbBIH aJrOPUTM JEHCTBUN IPHU BBINOJHEHUU 3aJaHUM C y4ETOM IOJIydEeHHUs
HOBBIX 3HaHUH 00 M3yyaeMbIX 0OBEKTAaxX — BELIECTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBUE MOJyYECHHOTO
pe3yibTara 3asBJIECHHOW LM, YMEHHME MCIIOJIb30BaTh M aHAIW3UPOBATh KOHTEKCThI, IpeijaraeMble B
YCIIOBMHM 33JJaHUH.

INNPEJMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOEHHMIO OO0S3aTENBHOIO COJEpXKAaHMS, YCTAHOBJIEHHOTO
JaHHOM (enepanbHON paboyeil MporpaMMoM, BBIIEISIOT: OCBOEHHbIE OOYYarOLMMUCS HaydHble 3HAHUA,
YMEHHUS U cHocoObl IeicTBUH, cnienupuyeckue s nIpeaMeTHOH obmacTu «XHUMHUsS», BUJIbI IESTEIbHOCTH
[0 TOJIyYEHHIO HOBOTO 3HAHMs, €r0 MHTEepHpeTaluu, IpeoOpa3oBaHUI0 M NPUMEHEHUIO B Ppa3IMYHbIX
y4EOHBIX M HOBBIX CUTYaIHUSIX.

K koHiy oOy4eHus B 8 kJjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaTb
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX HOHITHH: aTOM, MOJIEKYJAa, XMMHUYECKHH DIJIEMEHT,

IIPOCTOE BELIECTBO, CJIOKHOE BEIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJIHAs), BaJCHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Jii XHMHUYECKOTO 3JIEMEHTa B COEAMHEHHUH, MOJSIpHBIA 00BEM, OKCHJ, KHCIOTa,
OCHOBAaHHUE, COJIb, DJEKTPOOTPULATENBHOCTb, CTENEHb OKHCIEHHUS, XHMHMUYECKas peaKlus,
KJaccu(UKaIUs peakuil: peakMy COCIUHEHHUS, PeaKIUH pa3jioKEeHUs, peaklnH 3aMelleHus,
peakuuyu oOMeHa, 5K30- U SHAOTEPMHUUECKUE PEAKIMH, TEIUIOBOU (P EeKT peakuuu, siApo aToMa,
AIIEKTPOHHBINA CIIOW aToMa, aTOMHas OopOuTalb, paguyc aromMa, XUMUYecKas CBs3b, MOJSIpHAS U
HENoJIIpHasl KOBAJIEHTHAsl CBA3b, MOHHAs CBsA3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0JIs
BELIECTBA (IIPOLIEHTHAs KOHIIEHTPALMs) B paCTBOPE;



WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUI M MPUMEHSATH 3T MOHATUS IPU
ONMCAHNU BEUIECTB U UX MIPEBPAILEHUI;

UCIOJb30BaTh XMMHUYECKYI0O CHUMBOJIUKY Ul COCTaBJICHUS (OpPMYJ BEIIECTB M YypaBHEHUU
XUMHUUYECKUX PEAKIIU;

OTIpEeNeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENCHb OKHCICHHS
SJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMNPENCIEHHOMY KIIACCy
coelMHEeHUI no (opMyiaMm, BUJ XMMUUECKON CBS3U (KOBAJIEHTHAs U MOHHAs) B HEOPraHUYECKHUX
COEJIMHEHUSX;

packpsiBaTh cMbica [leproanueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPUPOBATh MOHUMAaHHUE
NEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XHUMHUYECKHUX JJIEMEHTOB OT HX IIOJIOKEHUS B
[lepuoauueckoii cucteme, 3aKOHOB COXPAHEHUS MACChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO -
MOJIEKYJISIPHOTO Y4€HHUsI, 3aKoHa ABOrajipo;

ONMCHIBaTh M XapaKTepu30BaTh TaOnMMuHyi0 (opmy I[leproguueckoil CHUCTEMbl XUMUYECKHX
AJIEMEHTOB: pa3jMyaTh MOHSTHUS «TJlaBHas noarpynna (A-rpynmna)» u «nobounas noarpynna (b-
IpyIma)», Majable U OOJbIINE MEePUO/Ibl, COOTHOCUTh 0003HAUYEHUS, KOTOpPbIE UMEIOTCS B TaOIHIle
«Ilepnoanueckass cucrema xumuueckux dnemMeHToB J[. M. MeHnageneeBay ¢ 4YUCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHHUS aTOMOB XHMHYECKMX 3JIEMEHTOB (COCTaB M 3apsl sjapa, oOriee
YHCJIO 3JIEKTPOHOB M pacpe/iesieHNe UX MO JIEKTPOHHBIM CII0SIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHE JIEMEHThI, HEOPraHMYECKUEe BEIIeCTBa, XUMUYECKHE PEaKIUuu
(M0 9KCITy U COCTaBY Y4acTBYIOUIUX B pEaKLMU BEIIECTB, [0 TEIJIOBOMY 3 (DEKTY);
XapaKTepu30BaTh (OMUCHIBaTh) OOILIME XWMHUYECKHE CBOICTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEpK/1asi OMHMCAaHNE IPUMEpPAMH MOJIEKYISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKkumii;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaU€CTBEHHOTO COCTaBa, BO3MOKHOCTH
IIPOTEKaHMsI XUMUYECKUX ITPEBPAILEHUI B pa3INYHbIX YCIOBHUSAX;

BBIUUCIIATE OTHOCUTEIbHYI0 MOJIEKYJSPHYIO U MOJISIDHYIO MAacChl BEILECTB, MAacCOBYIO JIOJIIO
XMMUYECKOTO 3JIeMEHTa N0 (opMyse COECIUHEHHUs, MAacCOBYI JOJIIO BELIECTBA B PACTBOPE,
IIPOBOJIUTH PAcU€Thl 0 YPABHEHUIO XUMUUECKOM PEaKIINu;

IPUMEHATh OCHOBHBIE ONEpallMd MBICIUTEIBHONW EATENbHOCTH — aHAIM3 U CHUHTE3, CPAaBHEHHE,
0000111eHNEe, CUCTEMATU3ALUIO, KIACCU(PHUKALINIO, BBIIBJICHUE TPUUYUHHO-CIIEICTBEHHBIX CBS3EH —
JUIL W3YYEHHs] CBOWCTB BEIIECTB M XHUMHUYECKUX PEAKLMH, €CTeCTBEHHO-HAay4YHbIC METOMbI
MIO3HAHUA — HAOJIOAEHUE, U3MEPEHNE, MOIEITMPOBAHUE, SKCIICPUMEHT (peasIbHbIA U MBICJICHHBIH);
ClIeZIoBaTh MpaBUJIaM I0JIb30BAHUS XUMHUYECKOM MOCyIoM M 1ab0paTOpHBIM 000pYHOBaHHEM, a
TaKXKe MpaBuiiaM OOpaIEHUs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMH IO BBITOJIHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB MO HOJYYEHUIO M COOMpaHMIO Tra3000pa3HbIX BEILECTB
(BogopoJa M KHUCJIOPOAA), HPUTOTOBIEHHUIO PACTBOPOB C OINpENesIEHHOW MaccoBOM aoJiei
pPacTBOPEHHOIO  BEIECTBA, IUIAHUPOBATb W IPOBOAUTh XUMHUYECKHE HSKCIEPUMEHTHI 10
pacro3HaBaHUIO pPACTBOPOB IIEJIOYEH UM KUCIOT C IOMOUIbIO HHJIMKATOpPOB (JaKMYC,
benondranenn, METUIOPAHK U IPyTHE).

K koHny oOydeHus B 9 kJacce nmpeaMeTHbIe pe3yinbTaThl Ha 0Aa30BOM YpPOBHE JIOJDKHBI OTpPaXkaTh
Cc(OPMHUPOBAHHOCTh y OOyUAIOIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHITHIA: XMMHUYECKUH SJIEMEHT, aToM, MOJEKYya,
WOH, KaTWOH, AaHWOH, IMPOCTO€  BELIECTBO,  CJIOXXHOE€  BEIIECTBO,  BAJICHTHOCTb,
ANEKTPOOTPUIATENBHOCTh, CTENEHb OKHUCICHUS, XHMHUYECKas peakius, XUMHUYECKas CBS3b,
TeII0BOM A(PPEKT peakiu, MOJb, MOJSIPHBIN 00BEM, PacTBOp, DIEKTPOIHUTHI, HEIJIEKTPOIHUTHI,
AIIEKTPOJIUTUYECKAST JAUCCOIMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, 0OpaTHUMbIEe U HEOOPATUMBIE PEAKIIUH, OKUCIUTETFHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHUCJIUTETIb, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAaHOBIEHHE, aJJIOTPOMUs, aM(OTEPHOCTH,
XUMHYECKas CBSA3b (KOBAJIGHTHAS, HOHHAS, METAJUTMYECKas ), KpUCTAITHYecKas periéTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOHN peakiuu, MpeaesibHo fonyctumas KonueHTpauus [1JK
BEIIECTBA;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATHH U MPUMEHSTh 3T MOHATHUS TIPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;



UCIOJb30BaTh XUMHUYECKYI0O CHUMBOJIUKY Ul COCTaBJICHHS (OpPMYJ BEIIECTB M YypaBHEHHUU
XUMHUUYECKUX PEAKIIU;

ONpEIENATh BAJIEHTHOCTb U CTENEHb OKUCIEHHUS XHMHUYECKUX OJIIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, IPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAacCy COEAWHEHUH 110
dopmynaM, B XUMHUYECKOW CBSI3U (KOBaJICHTHAsl, MOHHAS, METAJUINYECKAs) B HEOPraHMUECKUX
COCJMHEHUSX, 3aps/l MOHA 10 XMMHUYECKOH (opMmylie, XapakTep Cpelbl B BOIHBIX PacTBOpax
HEOPraHUYECKUX COECAMHEHUM, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cmbici [lepuonnueckoro 3akona [[. WM. MeHueneeBa M JEMOHCTPUPOBATH €r0
MOHMMaHHUe: ONHCHIBATh W XapaKTepu3oBaTh TaOIM4Hylo0 ¢opmy llepmomudeckoit cucTemsl
XMMHMUYECKUX JIEMEHTOB: pa3jiMyaTh MOHATUS «TJIaBHasg noiarpymnna (A-rpynmna)» U «1odoyHas
noarpynmna (b-rpymma)», Maneie W OonbIIME MEPUOABI, COOTHOCHUTH OOO3HAYEHHUs, KOTOPHIC
UMEIOTCS B MEpPUOJAMYECKOM TalnMile, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sSApa, oOlIee Ynucio 3JIEKTPOHOB U paclpeieieHue UxX 1o
AJIEKTPOHHBIM CJIOM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB 3JIEMEHTOB U UX
COEIMHEHUH B Mpeziesax MajiblX IEPUOJIOB U INIABHBIX MOATPYIH C YYETOM CTPOEHUS UX aTOMOB;
KJIaCCU(UIMPOBATh XUMHUYECKHE JIEMEHThI, HEOPIaHUYECKUE BEIIECTBA, XMMHYECKHE DPEaKIUU
(Mo ymMCIly U COCTaBY yYacTBYIOLIMX B PEaKI[MU BEUIECTB, MO TEIUIOBOMY 3 (eKTy, 0 N3MEHEHUIO
CTETEHEW OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME W CHEHMUPUISCKHE XHUMUYECKHE CBOMCTBA TMPOCTBIX U
CIIOXHBIX BEIECTB, MOATBEPXKIasi ONMUCAHHE MPUMEpPaAMU MOJIEKYJISPHBIX U MOHHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBJISATh YPaBHEHUS AJIEKTPOJIUTUYECKONW TUCCOLMAIMN KUCIIOT, IEI04Yeil U coJlel, MOJIHbIE U
COKpAaIEHHbIE YpPaBHEHMsI peakiUii MOHHOrO OOMEHa, YpaBHEHHUS pPeaKlUi, MOITBEPKIAOIINX
CYyIIECTBOBaHHE F€HETHUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIHbHO-BOCCTAHOBUTEIbHBIX PEAKLUUN MOCPEIACTBOM COCTaBIICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX peaKluil;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH MPOTEKAHUS
XMMHYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCHUTEIbHYIO MOJIEKYJISPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO IOJIIO
XMMHUYECKOTO 3JIeMEHTa Mo (QopMyle COEQUHEHMs, MAacCOBYIO JIOJIIO BEIIeCTBa B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKInu;

coOiroAaTh MpaBuiia MOJIb30BAHUS XUMHUYECKOW mocynoil U jgabopaTtopHbIM 00OpynOBaHUEM, a
TaKKe IpaBWiia oOpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUUSMH IO BBITOTHEHUIO
1ab0paTOPHBIX XUMHUYECKHX ONBITOB MO MOJIYYEHHIO M COOMpPaHHIO Tra3000pa3HbIX BELIECTB
(aMMUaKa ¥ yrieKuciIoro rasa);

MPOBOJUTh  pPEaKIMH, MOJITBEP)KIAIONINE KAueCTBEHHBI COCTaB  pa3MYHBIX  BEIIECTB:
pacrmo3HaBaTh OIBITHBIM MYTEM XJIOPHA-, OpoMUA-, MOIUA-, KapOoHaT-, (ocdar-, cuamkart-,
cynbdaT-, THAPOKCUI-HOHBI, KATHOHBI AMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX PAaCTBOpPAX HEOPraHMYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OMEpAllU MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U CHHTE3, CPAaBHEHHE,
00001IeHNe, CHUCTEMAaTU3AalluI0, BBISBIICHUE MPUYUHHO-CICACTBEHHBIX CBSI3€H — I HU3YYCHHUS
CBOMCTB BELIECTB M XUMHUYECKUX PEAKIHi, €eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHWUS —
Ha0Jr0/IeHNe, H3MEPEHNE, MOIETTMPOBAHUE, SKCIIEPUMEHT (PEalIbHbIM U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumenoBaHue
n/ Pa3ieioB U TEM Bceer KoHTpo/bHBI IIpakTHyeckn (unpposkie)
I A —— o ¢ paGoTI ¢ paGoTLI o0pa3oBaTe/ibHbIE
pecypchl
Pazjea 1. IllepBonayanbHble XUMHYECKHE IOHATHS
XHUMUS — BaKHas
obnact, bu6mmoreka [{OK
11 CCTECTBOSHATIL H 5 0 2 https://m.edsoo.ru/7f41837
MPaKTUYECKOU c
NEeSITeTbHOCTH =
YeJI0BEKa
BemectBa u bubnuotexa [JOK
1.2 XUMHYECKHE 15 1 0 https://m.edsoo.ru/7f41837
peakiumn c
Wroro mo pazueny 20

Paspnen 2. BaxHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB

Bosayx. Kucnopos. bubnuotexa [JOK

2.1 [MousTHE 006 6 0 0 https://m.edsoo.ru/7f41837
OKCHJIaX c
Bogopox, Tonsitie bu6moreka [IOK

2.2 ) 8 0 1 https://m.edsoo.ru/7f41837
0 KHCJIOTaX U COJIAX c
Bona. PactBopsr. bu6mmoreka [IOK

2.3 [Mousitne 06 5 1 1 https://m.edsoo.ru/7f41837
OCHOBAHUSX c
OCHOBHBIE KJIACChI bu6mmoreka [IOK

2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837
COEOUHEHUN C

Hroro no pazgeny 30

Pasznen 3. llepuoauyeckuii 3axoH u [lepuoguveckas cucrema xumuyeckux iementon /I, U.
MenaeneeBa. CTpoenne aToM0OB. XuMH4eckasi CBA3b. OKHCINTEIBbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[Tepuoauueckuit
3aKOH U
Hepuomrieckas bubmuoreka [JOK
3.1 | cnerema 7 0 0 https://m.eds00.ru/741837
XUMHUYECKUX c
anemeHToB /[l. W. -
MeHaeneena.
Crtpoenue aToma
gﬁxg;ﬁ;:;:;(iﬂ%. bu6mmoreka [JOK
3.2 8 2 0 https://m.edsoo.ru/7f41837
BOCCTAHOBHUTEIIbHBI
€ peakiuu ¢
bu6mmoreka [JOK
Utoro mo pazneny 15 https://m.edsoo.ru/7f41837
C
PesepBHOE Bpems 3 0 0 bubmorexa HOK

https://m.edsoo.ru/7f41837
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(]

OBIIEE KOJIMYECTBO
YJACOB IIO 68 5 5
ITPOIT'PAMME
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
n/ Pa3ieioB U TEM Bceer KoHTpobHbI IIpakTH4eckun (unbposie)
I NpOrpaMMEI o ¢ paGoThI ¢ paBoTht o0pa3oBaTe/ibHbIE
pecypchl
Paznen 1. BemiecTBO H XMMHUYECKHE PeaKIUMU
Hostopenue u . bubmmoreka [{OK
1.1 YTILYOIICHHE SHAHMH 5 1 0 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJIOB 5
Kypca 8 Kimacca -
OcHoibie Bu6miorexa [IOK
1.2 3AKOHOMEPHOCTH 4 0 0 https://m.edsoo.ru/7f41a63
XUMHYECKUX 6
peakumit -
DIIEKTPOJIUTHYECKA
sl IACCOITHAIINS. bu6moreka [IOK
1.3 XUMHYECKHE 8 1 1 https://m.edsoo.ru/7f41a63
peakiuu B 6
pacTBopax
Hroro o pazgeny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
O6mas
XapaKTepUCTUKA bubnuoreka [{OK
2.1 XUMUYECKUX 4 0 1 https://m.edsoo.ru/7f41a63
siiemeHToB VIIA- 6
rpynimsl. ['agoreHnsl
O6mas
XapaKTEPUCTHKA Bubmiorexa LIOK
2.2 XHMITACCIIX 6 0 0 https://m.edsoo.ru/7f41a63
snemeHnToB VIA- 5
rpynnsl. Cepa u eé -
COCIUHCHMS
O0mas
XapaKTEPUCTHKA
XHUMHYECKHUX bu6mmoreka [JOK
2.3 aeMeHToB VA- 7 0 1 https://m.edsoo.ru/7f41a63
rpynmnsl. A3oT, 6
dochop u ux
COCIMHCHUS
OO0mas
XapaKTEePUCTHKA
XUMHUYECKUX bu6mmoreka [JOK
2.4 anemeHTOB |VA- 8 1 2 https://m.edsoo.ru/7f41a63
rpymnmnsl. Yriaepoa u 6
KPEMHHH U UX
COCIMHCHUS
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Hroro no pazneny

5

Pa3gen 3. Meraiibl 1 UX COeAUHEHU ST

OO0mue cBoicTBa bubmorexa HOK
3.1 m 4 0 0 https://m.edsoo.ru/7f41a63
METaJIOB 6
Baxnetimme bu6mmoreka [{OK
3.2 METaJTbl ¥ UX 16 1 2 https://m.edsoo.ru/7f41a63
COCITMHEHUS 6
Wroro mo pazueny 20
Paznen 4. Xumus u oKpyzkaionias cpeaa
BemectBa n bu6mmoreka [{OK
4.1 MaTepHabl B 3 0 0 https://m.edsoo.ru/7f41a63
KI3HH YeJlOBeKa 6
Wroro mo pazueny 3
bu6mmoteka [IOK
Pe3epBHOE Bpems 3 0 0 https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO
YACOB IO 68 4 7
I[TPOT'PAMME

IMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KIIACC
Kon .
IDOBEDIEMOLo IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
I[))e3yJII)bTaTa o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111ero0 00pa3oBaHusl
1 [To Teme: «llepBoHauanbHbIE XUMHUYECKUE TOHITHSD)
pacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKHX TIOHSATHUH: aToM, MOJIEKYyIa,
XUMUYECKUNA DJIEMEHT, NPOCTO€ BEIIECTBO, CIIOKHOE BELIECTBO, CMECh
(omHOpOMHAs MW HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHAasg U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
1.1 JI0JI1 XUMHUYECKOTO JJIEMEHTa B COEOUHEHHH, MOJSPHBI 00BEM, XUMHUYECKas
peakius, Kinaccu(uKalus peakuil: peakliud COSIUHEHUS, PEaKIIMK Pa3I0KEHUS,
peaKkiuy 3aMelIeHHs], peakiuu OOMeHa, 5K30- U JHJIOTEPMUYECKUE PEaKIIUH,
TerioBoM 3(h(deKkT peakuuu, pacTBOpP, MaccoBas MOJs BellecTBa (IIPOLEHTHAs
KOHIIEHTpAlIUs) B pacTBOpE
12 WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHATUN U IPUMEHATH 3TU
' MOHSATHUS [TPU ONKMCAHUY BEIIECTB U UX MTPEBPAIICHUI
13 UCIIOJIb30BaTh XUMHUECKYIO CHUMBOJIMKY Ul COCTaBJIEHUS (OPMYN BEIIECTB U
' YPaBHEHUN XUMUYECKUX PEAKLUI
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MAacChl BEILECTB, MOCTOSIHCTBA COCTAaBa,
' aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOraapo
1.5 OIIpENIENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COSIMHEHUSIX
16 KJaccu(uIMpoBaTh XUMHUECKHE peakiMu (IO YUCIY M COCTAaBY YYaCTBYIOIIUX B
' peaKIMy BEIECTB, 10 TeIUIOBOMY 3D DEKTY)
1.7 BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELLIECTB
1.8 BBIUMCIIATH MAacCOBYIO JOJI0 XMMHYECKOTO 3JIeMEHTa N0 (hopMyIie COeJTMHEHuS,
1.9 BBIYHCIISITh MAaCCOBYIO JOJII0 BEUIECTBA B paCTBOPE
1.10 MPUMEHSATh €CTECTBEHHOHAYYHbIE METO/Ibl IO3HAHUSI — HAOJIOZeHUE, U3MEepEeHHe,
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MO/ICITMPOBAHUE, FIKCIIEPUMEHT (pEasIbHbI U MBICIICHHBIN )

ITo Teme: «BaxkHeime NpeaCcTaBUTENN HEOPTAaHUUECKUX BELIECTB)

2.1

PAaCKpBIBATh CMbICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHUH: OKCHJ, KHuCJIOTA,
OCHOBaHHE, COJIb

2.2

OTIPEJEIATh MPUHAIICKHOCTD BEIIECTB K ONMPEACIEHHOMY KIaCCy COCMHEHHM I10
dhopmynam

2.3

KJIaCCH(HUIIMPOBATH HEOPTAHUICCKIE BEIICCTBA

24

XapakTepu30oBaTh (OMHCHIBaTh) OOIIME XUMUYECKHE CBOWCTBA  BEIECTB
pa3IMYHBIX KJIACCOB, MOATBEpPXkAAas ONHUCAHUE MPUMEPAMU MOJEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX Kay€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHU MPOTEKAHUS XMUMUYECKUX MPEBPALICHUNA B Pa3IMYHBIX
YCIIOBHSIX

2.6

ClIeI0BaTh INpaBUJaM TIOJb30BaHUS XMMMUYECKOH mocynoil U 1abopaTOpHBIM
000py/I0BaHUEM, a TaK)Ke MpaBUiIaM OOpaleHHs C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU 110 BBIOJHEHUIO JA0OPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJYYEHUI0 W COOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJIOPOJA U KHCIOPOJA),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHONM MacCOBOM JOJIEH PacTBOPEHHOIO
BEILECTBA, IUIAHUPOBATh M TPOBOJUTH XMMHUYECKHUE HKCHEPUMEHTHI IO
pacno3HaBaHUIO pAcTBOPOB MIEJNOYEed M KHUCIOT C TOMOIIbI0 HHAWKATOPOB
(;mrakmyc, GpeHondTanenH, METHIIOPAHXK U JPyrue)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOMN pEeaKIINU

[To Teme: «llepmoanueckuii 3akoH W llepuoguyeckas cucTeMa XHMHYECKUX
anementoB JI. WM. MenneneeBa. CrpoeHue aroMoB. XHMHYECKas CBSA3b.
OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITHI

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: SIAPO aToMa, AJIEKTPOHHBIN
CIION aToma, aTOMHasi opOUTallb, paAUyC aTOMa, XMMHUYECKas CBS3b, MOJSPHAS U
HEMoJIIpHasi KOBAJIEHTHAsl CBSA3b, 3JEKTPOOTPUIATENILHOCTh, NOHHASI CBS3b, HOH,
KaTUOH, aHUOH, CTENIeHb OKUCIICHHUSI

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYCCKHUE IJICMCHTHI

3.3

OTHCHIBATh M XapakTepus3oBaTh Tabmuunyro ¢opmy Ilepuomuueckoit cucremsl
XMUMHYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJlaBHAs moArpymnmna (Arpymnmna)» u
«roboyHas noarpynna (brpymma)y, «manbsie» 1 «00JIbIINe) TePUOIbl

3.4

pacKkpbIBaTh cmbicn  Ilepuogmyeckoro 3akona  J[.W. Menneneena:
JEMOHCTPUPOBaTh  TMOHMMaHUWE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOWCTB
XMMHYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuonnyeckoii cucrteme

3.5

COOTHOCHTB 0603Ha‘16HI/IH, KOTOpBIC HMCHOTCSA B Ta6n1/1ue «Hepnom&%cxaa
CHUCTCMaA XHUMHNYCCKHX 3JICMCHTOB I[I/I Menaeneena» C YHCJIOBBIMHA
XapPaKTCPHUCTUKAMHU CTPOCHHA aTOMOB XMMHYCCKHX 3JICMCHTOB (COCTaB H 3apsan
Aapa, 06mee YHUCJIO DJICKTPOHOB M PACIIPCACICHUC UX 110 3JICKTPOHHBIM CJ'IOHM)

3.6

ONpCACIIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

ONpCACIIATL BUA XHMHUYECKON CBS3HU (KOBaJ'ICHTHaH n I/IOHHafl) B HCOPraHUYCCKUX
COCAUMHCHUAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast pcaKkuus»

1.1

PACKpBIBATH CMBICII OCHOBHBIX XHMHYCCKHX MOHSTHM: PacTBOP, DJICKTPOJIMUTHI,
HCOJICKTPOJIUTBI, SJICKTPOJIMTUYUCCKAA AUCCOoLMaNud, PCAKIUHU HOHHOI'O 06M6Ha,




KaTaJn3aTtop, XMMUYECKOEe paBHOBECHE, 0OpaTuMble W HEOOpaTHMBbIE PEaKIIHH,
OKHCIUTCIbHOBOCCTAHOBUTCIILHBIC  pPCaKIUU, OKHUCIIUTCIIb, BOCCTAaHOBUTCIIb,
OKHCIICHHE W BOCCTAHOBJICHHE, AIIOTPONHs, aM(pOTEPHOCTb, XUMUYECKasl CBA3b
(koBaJieHTHAsl, MOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKash PEHIETKa, CIUIABBI,
CKOPOCTh XUMHUYECKON PEAKLIUU

1.2

HUIUTIOCTPpUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHHN 1 IMPUMCHATDH 3TU
IMOHATHSA ITPU OIMMCAHUHU BCUICCTB U UX HpeBpaHIGHI/Iﬁ

1.3

COCTaBJIATh YpPaBHCHUSA BJICKTpOJII/ITH‘IGCKOfI Jucconuanmumy KHCIIOT, IlIGJIO'—IGﬁ u
COJICH, MOJTHBIC U COKpAIIEHHBIC YPABHEHUS PEaKIIii HOHHOTO OOMEHa

1.4

pacKkpbIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX peakiuit
HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajgaHca ITUX peaKLMi

1.5

IIPOBOJIUTH PACUYETHI 10 YPABHEHHUIO XUMHYECKOUN pEaKIINU

ITo Temam: «HemeTamisl 1 UX coOeMUHEHNUA» U «MeTaluibl ¥ UX COEIUHEHUS)

2.1

XapaKTepu30BaTh (OMMCHIBATh) 00IIME U crenuprUIecKue XUMHUYECKUE CBOMCTBA
MPOCTBIX M  CJOXHBIX BEIIECTB, MOATBEPXkAas OMNHCAaHME IpUMEpamMu
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX pPEaKLIUN

2.2

COCTaBJIATDH YpPaBHCHHA pCaKHI/II\/'I, MMOATBCPKAAIOIIUX CYII€CTBOBAHHUEC
TeHETHUYECKO CBSA3N MCKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOICTBa B€IICCTB B 3aBUCHUMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH IIPOTECKAHUA XUMHUUYCCKUX npeBpameHMﬁ B PA3JIMYHBIX YCIIOBUAX
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clleIoBaTh IpaBUJIaM TOJIb30BaHUS XHUMHUYECKOH Mocylod U J1abopaTOpHBIM
000py/oBaHKEM, a TaK)Ke MpaBUiIaM OOpaleHHs C BELECTBAMH B COOTBETCTBUU C
WHCTPYKUUSMU IO BBIIIOJIHEHUIO J1aO0OPATOPHBIX XWMHUYECKUX OIBITOB IO
TTOJTYYCHHUIO U COOMPAHMIO Ta3000pa3HbIX BEMIECTB (AMMHAKa U YIIICKHUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKINH, TOATBEPXKAAIONINE KAUYECTBCHHBI COCTaB Pa3UYHBIX
BEIIECTB: PACIIO3HABATh OMBITHBIM IYyTEM XJIOpUA-, OpOMH, MOIUA, KapOoHAT,
docdar, cumukar, cyabdaT, THAPOKCHUIUOHBI, KATHOHBI aMMOHUS, HWOHBI
W3YYCHHBIX METaJUIOB, IPUCYTCTBYIONIME B BOJHBIX PAacTBOpaX HEOPTaHUYECKUX
BEIIIECTB

[To Teme: «XuMUS 1 OKpYKAIOIIAst CPeIa»

3.1

PaCKprIBaTb CMBICII OCHOBHBIX XUMHUUYCCKUX TTOHSTUM: HHK BCIIICCTBA, KOPPO3UA
MCETaIJIOB

3.2

IPUMEHATh OCHOBHBIE OIEpAalMU MBICIUTEIBHON JESATEIbHOCTH — aHalIu3 U
CHHTE3, CpaBHEHME, OOOOLIeHHE, CUCTEMATH3allMl0, BBISIBICHHE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H — JUI N3Y4eHHs] CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIMA;
€CTeCTBEHHOHAY4YHbl€ ~ METOJbl  MO3HAaHUS —  HaONIOJEHHE, H3MEpEHHE,
MO/JIeJINPOBaHKE, SKCIIEPUMEHT (peasibHbIN U MBICJIEHHBIH)

INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KUIACC
Kon IIpoBepsieMbIii 3JIEMEHT COIePKAHUA
1 IIepBoHayanbHbIE XUMUYECKHUE ITIOHATHUS

11 IIpeamer xumuu. Posib XMMUM B JKH3HU 4elnoBeKa. XWMHUSA B cuUCTeMe HayK. Tema u
BemecTBa. Pu3nueckue CBOMCTBA BEMECTB. ArperaTHOE COCTOSIHUE BEILIECTB

12 HOHHTVI/Ie 0 MeTOoJlaX NMO3HaHUA B XMMHHU. YucThle BemecTBa U cMecu. CrocoOsl pa3aeneHus
cMecen

13 ATOMBI M MOJIEKYNIBI. XUMHUYECKHE 3JIeMEHTHl. CHMBOJIBI XMMHYECKHUX DJIEMEHTOB.
[IpocThie U c0XkKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumnueckas popMyia. BanreHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA

1.4 cocrasa BelecTB. OTHOCUTENbHAsA aTroMHasi Macca. OTHOCUTENbHAsL MOJIEKYJIIpHasl Macca.

MaccoBas J0JIA XUMHUYCCKOTI'O 3JICMCHTA B COCAMHCHHUHN




1.5

KommuecTto Benjectsa. Mousb. MossipHast macca. B3auMoCBs3b KOJIMYECTBA, MACCHI U YUCIIA
CTPYKTYPHBIX €IMHHII BeniecTBa. PacuéTel Mo ¢popmyrnaM XUMHYECKUX COSTMHEHUN

1.6

®u3nyecKue M XUMHUYECKHE SIBICHHUS. XUMHUYECKas peakuus U €€ INpPU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XHMHUYEecKHe ypaBHEHUs. Kiaccupukamuss XUMHYECKHUX
peakumii (CoeAMHEHMsI, Pa3JIOKEHHsI, 3aMeIIeHus, 0OMeHa)

1.7

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCY/JOH, C MpaBuiaMH paboTHl B
naboparopun U mpuéMaMu oOpamieHus ¢ Ja00paTOPHBIM O0OpPYIOBaHUEM, H3YYCHHE U
omnmucaHue (QHU3NYECKUX CBOUCTB OOPa3OB HEOPraHMYECKUX BEIIECTB, HAOIIOIECHUE
¢u3nveckux (TUTaBICHHE BOCKA, TasHHUE JIbJa, PaCTHpaHHE caxapa B CTYIKE, KUIICHHE U
KOHJICHCALlUsI BOJbI) U XUMUYECKUX (TOpPEHUE CBEUH, MPOKAIMBAHUE MEIHON IPOBOJIOKH,
B3aUMOJICHICTBUE MeJla C KHUCJIOTOW) SIBJICHWM, HaOJIOJIEHUE M OIHCAaHUE IPU3HAKOB
MIPOTEKAHUSI XUMUYECKHUX PEeaKLMii (pa3oKeHue caxapa, B3auMOICHCTBUE CEPHON KUCIOTbI
¢ xJopugoM Oapusi, paznoxxenue runpokcuna meau(ll) npu HarpeBanuu, B3auMoJeicTBre
xkene3a ¢ pactBopom cosrt Meau(ll), nzyuenue cnoco6oB pazneneHus: cmeceit (¢ TOMOIIbI0
MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHME, IUCTWUISLMSI, XpoMmaTorpadus), IpOBEICHHE
OUYMCTKU TIOBAPEHHOW COJIM, HAONIOJEHHWE U OINKCAHUE PE3yJIbTaTOB MPOBEICHMS OIIbITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXpPaHEHMsI  MacChl, CO3JaHHE MOJIENeH  MOJIEKYI
(1apocTep;KHEBbIX)

Baxuelire npeacTaBUTeIM HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech ra3zoB. CocraB Bo3myxa. KHCIOpoa — 3JI€MEHT M MPOCTOE BEIIECTBO.
Haxoxxnenue kucnopoma B mpupoje, (U3NYECKUE W XUMUUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. [Ipumenenue kucimopoaa. CrnocoObl MOMy4eHHs KHCIOpoJa B
nabopaTopuy M MPOMBIILIEHHOCTH. KpyroBopor kucimopoma B mpupone. O30H —
IIOTPOTHAS. MOJU(PUKAIUS KUCIOPOIa

2.2

TennoBoit AhPexT XUMHYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHHS, OK30- U
SHAOTEPMHUUECKUE peakiuu. TOIUIMBO: yroib M MeTaH. 3arps3HEeHHE BO3[yXa, YCUIICHHE
MapHUKOBOTO 3(deKTa, pazpynieHne 030HOBOTO CIIOS

2.3

Bopopon — anemeHT u npoctoe BeriecTBo. Haxoxxaenue Boopoaa B mpupoze, puzndeckue u
XHUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCcOOBI ToTydeHns. KucimoTsl u conm
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MoutsipHbiii 00bEM ra3oB. Pacuérbl 10 XUMHUYECKUM YPaBHEHHSIM

2.5

®dusznyeckue cBoicTBa BOAbl. Boma kak pactBoputTenb. PactBopel. HacwliieHHbIE U
HEHACHIIIICHHBIE PacTBOPBI. PacTBOpUMOCTh BeliecTB B BoJie. MaccoBas /107151 BeIIecTBa B
pactBope. XumMudeckue cBoiicTa Boibl. OcHOBaHMS. PoJib pacTBOPOB B MPUPOJIC U B KU3HH
yenoBeka. KpyroBopoT BojbI B IPUpOJIE. 3arps3HEHHE MPUPOTHBIX BoJ. OXpaHa U OYHUCTKA
MIPUPOJTHBIX BOJT

2.6

Knaccudukanuss nHeopranuuyeckux coenuHeHuil. Oxcuapl. Knaccupukanus OKCHIOB:
coneoOpa3ymoniue (OCHOBHBIC, KHUCIOTHBIE, aMmQOTepHble) U HecoJieoOpa3yoIlue.
Homenknatypa oxcumoB. dusuveckne M XUMHYECKHE CBOMCTBa OKCHIOB. [lomydeHue
OKCHJIOB

2.7

OcnoBanms. Kitaccudukanus ocHoOBaHWN: WIENOYM M HEPACTBOPUMBIC OCHOBAHUSIL
Homenknarypa ocHoBanuii. @u3nuecKkre U XMMUYECKUE CBOMCTBA ocHOBaHuUil. [lonyuenue
OCHOBaHUH

2.8

Kucnotel. Knaccuduxarus kucinor. Homenknarypa kucnoT. dusnueckue U XUMHYECKHE
cBoiicTBa KucioT. Panx aktuBHoctn metasuioB H.H. bekerosa. [lonyuenue kucnor

2.9

Comu. Homenknarypa coneil. dusnueckue U XUMUYECKHUE CBoWcTBa cosieid. [lomyuenue
coie

2.10

I'eneTnueckas cBsI3b MCKAY KITaCCaMH HCOPIraHUYICCKUX COCIUHEHUN
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XUMHUYECKUH SKCHEPUMEHT: KaueCTBEHHOE OIpEACNICHUE COJAEpkKaHUs KUCIOpoaa B
BO3MlyXe, IMOJy4eHHEe, COOMpaHue, pacro3HaBaHWE W W3y4eHHE CBOWCTB KHCIOPOJa,
HaOIOJIeHNEe B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HUKHOBEHHS U
MpeKpaleHusi TopeHus (moxkapa), O3HaKOMJIEHHE ¢ 00pas3llaMH OKCHUJOB U OIMHCAaHUE UX
CBOWCTB, TOJIyueHHE, COOMpaHWe, pacro3HaBaHWE W UW3YUYEHHE CBOWCTB BOJOpOJA
(ropenue), BzaumojeiictBue Bojopona ¢ okcuaoM Menu(ll) (Bo3mokHO ucmosib30BaHuE




BUJICOMATEpHAIIOB), HAOMIOIEHHE 00pa3I0B BEIIECTB KOJUYECTBOM | MOJIb, HCCIEJOBaHUE
0COOEHHOCTEH pPAacCTBOPEHMS BEUIECTB C PAa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHUE
pacTBOPOB C ONPEACIEHHON MACCOBOM J10JIEM paCTBOPEHHOTO BELIECTBA, B3aUMOJICHCTBHE
BO/JIbI C MeTaJUTaMU (HATPUEM U KaJlbI[MeM) (BO3MOKHO MCIIOIb30BAHUE BUCOMATEPHUAIIOB),
ONPE/IENIEHUE PACTBOPOB KUCJIOT U IIENOYEH C NOMOUIbI0 MHAMKATOPOB, HCCIIEIOBAHUE
00pa3loB HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIACCOB, HAOIIOJACHUE W3MEHEHUS
OKpacKU MHJAMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH, U3YUCHHUE B3aHMOJICHCTBUS OKCHIA
menu(ll) ¢ pacTtBopom cepHOIl KHUCIOTHI, KUCIOT C METAJJIaMHU, PEAKIUN HEUTpalnu3aiui,
MOJTy4eHUE HEPACTBOPUMBIX OCHOBaHMUH, BRITECHEHHE OJIHOTO METajula APYTrUM U3 pacTBOpa
COJIM, peUIeHHWE OKCICPUMEHTAIBbHBIX 3a7ad 1o TemMe «BaxHelmue  Kiacchl
HEOPraHUYECKUX COCAUHECHHIN

[Tepnoanueckuit 3akoH u [leproaudeckas cucteMa XUMUYECKUX dinemeHToB [1.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUECKas CBA3b. OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIC
peakuuu

3.1

[lepBble MOMBITKK KJIacCU(PUKALUMA XUMUYECKUX AJIEMEHTOB. [IoHsATHE 0 rpynmnax cXOJHbIX
2JIEMEHTOB (IIEJIOYHBIE M IIEJI0YHO3EMENIbHbIE METallbl, TajoreHbl, WHEPTHbIE Tas3bl).
DneMeHTHI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUABI U THIPOKCUIbI

3.2

[lepmognueckuit 3akoH. Ilepuommueckas cucrema xumudeckux oanemeHtoB J[.U.
MenneneeBa. Kopotkonepuoanast 1 anuHHonepuoaHas Gopmsl Ilepuonudeckoil cucTeMsl
xumuueckux snemeHToB .M. Menneneesa. Ilepuonbr u rpymnmbl. PUBHYECKHI CMBICI
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA

3.3

Crpoenue aromoB. CoctaB aTOMHBIX sA1ep. M30Ttonsl. DnekTponsl. CTpOEHHUE 3JEKTPOHHBIX
00070uek atomMoB mepBbIX 20 xumMudeckux aemeHToB Ilepmoamueckoit cuctemsr J[.U.
MengeneeBa. XapakTepucTUKa XMMHYECKOTO 3JIEMEHTa IO €ro IOJOXEHHUIO B
[Tepuonnueckoit cucreme /.M. Menneneera

3.4

3aKOHOMEPHOCTH M3MEHEHHS paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 Irpymnam H nepuojaM. 3Hadenue [leproanueckoro 3akoHa u
[Teproanyueckoi CUCTEMbI XUMUUYECKUX JIEMEHTOB JUIsl pa3BUTHUS HayKd W nipakTuku. JI.1.
MenpeneeB — y4E€HbIA U TPAXKIAHUH

3.5

Xumuyeckas CBSI3b. KoBanenrnas (monspHas u HENOoJsIpHast) CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIEMEHTOB. MloHHAas CBSI3b

3.6

Crenenb okucieHus. OKUCINTEIFHOBOCCTAHOBUTEIIHLHBIE pEaKIuu. Hpoueccm OKHCJICHUSA U
BoccTaHoBJIeHN. OKMCIIMTEIIN U BOCCTAaHOBUTEIN

3.7

XUMHAYECKUH OKCIICPUMCHT. H3Y4YCHHC O6p33HOB BEIICCTB MCTAJZIOB W HEMCETAJIIOB,
B3aHMOHeﬁCTBHe I'MApOKCHUJa LIHUHKAa C pacTBOpaMH KHCIOT H menoqeﬁ, IMPOBECACHUC
OIIBITOB, MWJIFOCTPUPYIOIIIUX IPUMEPBI  OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
(ropeHHe, PCaKInu pa3jiOKCHUs, COGI[I/IHGHI/IH)

9 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEHT CO/IeP:KAHUS

BemectBo 1 xuMHu4eckas pcaKknus. HOBTOpeHI/Ie

1.1

[lepuonnueckuii 3axkoH. llepumoauueckass cucremMa Xumuueckux odneMeHroB JI.H.
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajus, KAIBLUSA U UX COCAUHEHUU B COOTBETCTBUU C
MOJIOKEHUEM 2JIEMEHTOB B [leproanueckoi CUCTeEME U CTPOEHUEM UX aTOMOB

1.2

CTpOCHI/Ie BEIIIECTBA: BHUJBl XHMHYECKOH CBs3U. THIIBI KPpHUCTATNINYCCKUX pCIJ_IéTOI(,
3aBHCHUMOCTh CBOMCTB BeEIlllECTBa OT THIIA KpHCTEU'IJ'IPI‘-ICCKOfI peI_HéTKI/I U BUJA XUMHYSCKOM
CBs3H. KJ]E[CCI/I(I)I/IKB.I_[I/I}I N HOMCHKJIaTypa HCOPTaHUYCCKUX BCIICCTB (MC)KI[yHaPOIIHa}I u
TpI/IBI/IaJ'ILHaﬂ). XHUMHUYECKHE CBOMCTBa BCIICCTB, OTHOCAIIHUXCA K pPa3JIMYHbBIM KJacCaM
HCOPraHNM4YCCKUX COCHHHCHHﬁ, TCHCTUYCCKAsA CBA3b HCOPTAHUYCCKUX BCIICCTB

1.3

Knaccugukanuss XuMHUECKUX pPeakIMid MO pa3jIMYHbIM MpU3HAKaM (M0 YUCIY U COCTaBy
Y4YaCTBYIOIIMX B PEAKIMM BELIECTB, MO TEIUIOBOMY 3G (EKTy, MO M3MEHEHHUIO CTENeHen




OKHUCJICHUS] XUMUYECKHX DJIEMEHTOB, TI0 0OPAaTUMOCTH, TI0 YIaCTHIO KaTalu3aropa). JK30- U
SHIOTEPMHUYCCKUE PEAKINH, TEePMOXHMMHUYECKHE ypaBHeHUs. [loHATHE O CKOpOCTH
XUMHUYECKON peaKiuu
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[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX peakiusaX. [IoHATHE O TOMOTeHHBIX
U T€TePOTeHHBIX peakuusax. [lonarue o xumMuueckoM paBHOBeCUU. PaKTOPBI, BIMSIOLIME HA
CKOPOCTh XUMHMYECKOU PEaKIIMU U ITOJI0KEHUE XMMUYECKOTO PAaBHOBECHUS

1.5

OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE pcaKkuuu, I-)JICKTpOHHblﬁ OajlaHC OKHMCIUTEIBLHO-
BOCCTaHOBUTEJIbHOM peaKkuuu. CocraBnienue YpaBHEHHI OKHCIIUTENBHO -
BOCCTaHOBUTEJIbHBIX PEAKIUH C UCIOIb30BAaHUEM METO/A IEKTPOHHOIO OanaHca

1.6

Teopust 3MEKTPOIUTHUECKON AMCCOLUAMM. ODJIEKTPOJUTHl U HEAIEKTPOJUTHL. KaTuosl,
aHUOHBI. MeXaHU3M JIMCCOIMAlMM BEIECTB C Pa3IM4YHbIMU BHUJAMH XUMMUYECKON CBS3H.
Crenenp muccormanuu. CUIIbHBIE U CJIa0ble AJIEKTPOJUTHL. Peakiiuun MOHHOTO OOMeEHa.
VYcrnoBusi MpoTEKaHUsI peakuuid HOHHOTO OOMEHa, IMOJIHbIE U COKpAIEHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBOWCTBA KUCJIOT, OCHOBAaHWM M COJIeH B CBETE MpEICTaBICHUN 00
aNeKTposuTHyYecko aucconmanuu. KauecTBeHHble peakuuu Ha HOHbL. [loHsATHE O
TUAPOIIN3E COJIEU

1.7

XUMHU4YeCKuit OKCIICPUMCHT. O3HAKOMJICHUC C MOACIAMHU KPUCTATTIMYCCKUX pCIHéTOK
HEOPraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura W ammasa), CIOKHBIX
BEIECTB (XJIOpUIa HATPHs); UCCICIOBAHNUE 3aBHCUMOCTH CKOPOCTH XHMHYECKOW PEaKIHH
OT BO3JCHCTBUS PA3IUYHBIX (DAKTOPOB; HMCCIECIOBAHUE DIEKTPOTPOBOIHOCTH PACTBOPOB
BEIIECTB, MPOIecca AUCCONUAIUA KHUCIIOT, MIeToYeld U coJiel (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMATEpPUAJIOB); TPOBEIECHUE OMNBITOB, WUIIOCTPUPYIOUINX MPHU3HAKA MPOTEKAHUS
peaknuii MIOHHOTO oOMeHa (oOpa3oBaHWE OCajKa, BBIJCIECHHUE Ta3a, 00pa30BaHUE BOJIBI);
OTBITOB, WJUTIOCTPUPYIOIIUX TPUMEPBl  OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX — PEAKIIUN
(ropeHme, peakiuu pas3lIoKEHHsI, COCTUHEHHNS); PACTIO3HABAHNE HEOPraHMUYECKUX BEIIECTB C
MTOMOIIIbIO KAYECTBEHHBIX PEAKIINN Ha MOHBI; PEIICHHE SKCIICPUMEHTAIBHBIX 33134

Hemerannel u nx COCAMHECHU

2.1

OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHS AaTOMOB, XapaKTepHBIE
crenieHn okucieHusd. CtpoeHue u (pu3nyUecKre CBOWMCTBA MPOCTHIX BELIECTB — raJIOr€HOB.
XUMUYECKHE CBOICTBA Ha MpUMeEpe XJIopa (B3aUMOJICHCTBUE C METaJlJIaMH, HEMeTalllaMHu,
miesioyamu).  XnopoBoaopoa. ComnsiHas KHCIOTa, XUMHYECKHME CBOMCTBa, IOJIyYeHUE,
npuMmeHenue. JleiicTBue xjiopa M XJIOPOBOJOpOJa Ha OpPraHuM3M ueioBeka. Bakneiine
XJIOPUJIBI U UX HAXO0XIACHHUE B IPUPOJIC

2.2

O6mrass xapaktepucTuka 3JeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIC CTeneHU oKucieHus. CTpoeHrue U PU3nYecKrue CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa MU Cephbl. AJUIOTPONHBIC MOIU(PUKAIIMK KHUCIOPOJa M CEpbl. XUMHUYECKUE
cBolicTBa cepbl. CepoBOIOPOJI, CTpoeHUE, (PU3NUYECKUEe U XUMHYECKHE CBoMcTBa. OKCHIBI
ceppl KaK TPEACTaBUTEIM KHUCIOTHBIX OKCHAOB. CepHas KuciaoTa, (QU3NYECKHE W
XUMHUYECKHE CBOMCTBA (00IIME Kak NPEICTABHTENs Kilacca KHUCIOT W CIeHH(HUYECKHUE).
XUMUYECKUE PEaKIUH, JIeKAIIUe B OCHOBE MPOMBIILIEHHOTO CIIoco0a MOJyuyeHus: CepHO
kucnotel. [Ipumenenne. Conu cepHON KUCIOTHI, KAUYECTBEHHAs PEakIus Ha Cylb(ar-uoH.
Haxoxnenue cepsl U €€ coeqMHEHNI B Npupoae. XUMHUECKOE 3arps3HEHUE OKPYXKarouen
Cpelbl COSAMHEHUSMH cepbl (KUCIOTHBIC IOXKIH, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CHocoObI ero Mpe0TBpaIleHHUs

2.3

OOmast xapakTepucTuka »3yeMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENEHU OKHCICHMs. A30T, paclpocTpaHeHHE B HpuUpoje, (uznyeckue U
XxuMudeckue cBoicTBa. KpyroBopoT a3ota B mpupoje. AMMHAaK, ero (u3Myeckue Hu
XMMUYECKHUE CBOMCTBa, MojJydyeHHe M mnpumeHenue. Coiau aMMOHHUSA, UX (U3HYECKHE U
XMMHMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuysi Ha HOHBI aMMOHMSL. A30THas
KHCJIOTa, €€ MoJlydeHne, pu3nuecKknue 1 XMMHUYECKHe CBOMCTBa (00IIMe Kak MpeacTaBUTeNs
KJ1acca KUCIOT M crieruduueckue). Vcnonb30BaHne HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE
MUHEpANbHBIX y10OpeHni. XUMUYeCKoe 3arps3HeHNEe OKPYKaIoLIe cpebl COeAMHEHUSIMU
a30Ta (KUCIOTHBIE 0K/, 3arpsI3HEHNE BO3/lyXa, TOYBbI U BOJJOEMOB)




2.4

®ocdop, amnorponHsle Moaupukamuu (ocdopa, Gu3MUECKUe U XUMHYECKHUE CBOICTBA.
Oxcun docdopa(V) u dochoprnas kucnora, (U3MUECKUE M XUMUYECKUE CBOKCTBA,
noJsrydenue. VMcnonb3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI0OpeHUN

2.5

OOmass xapakrepuctuka s1meMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTENEHH  OKUCICHHUS.  YTIIepoJa,  aUIOTPONHbIE  MOAU(UKAIHH,
pacrpocTpaHeHre B Tpupojae, (usnyeckne W XUMHUYECKHe CBOWCTBA. AncopOrus.
Kpyrosopot yriepona B mpuponae. OKcuabl yrieponaa, Ux (U3HUECKUE M XUMHUYCCKHE
CBOWCTBA, JCHUCTBHE HA >KUBBIC OPraHM3MEBI, TOJyYCHHE M NMPUMEHEHHE. JKOJOTHYECKUE
npo0ieMbl, CBs3aHHBIE C okcuaoMm yriepona(lV); rumore3a TI00ATBHOTO MOTEIUICHUS
KIIMMaTa; NapHUKOBBIA APQekr. VYronpHas Kuciota W e€ coiu, ux (Qusnyeckue u
XMMUYECKHE CBOWCTBA, MOJy4YeHUE W NMpuUMeHeHue. KadecTBeHHass peakuus Ha KapOOHaT-
nonbl. Mcrnonp3oBanue KapOOHATOB B OBITY, MEIHUIIMHE, NMPOMBIIUICHHOCTH U CEIHCKOM
XO03SI1ICTBE

2.6

[TepBoHauanbpHbIe MOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHHUSX Yriepoja
(MeTaH, 3TaH, ATWJIEH, allETWJIEH, ATAHOJ, TJIMLUEPUH, YKCycHas Kuciorta). VX cocraB u
xuMudeckoe crpoeHue. [loHsTre 0 OMOJOrMYEeCKH Ba)KHBIX BEIIECTBAX: KHUpax, Oelkax,
YIJIEBOJAX — M UX POJU B JKM3HU 4YeJIOBEKAa. MarepualbHOE €IUHCTBO OPraHUYECKHX M
HEOPraHWYECKUX COCTMHEHUI

2.7

Kpemuuii, ero ¢usuueckue M XUMHYECKHE CBOICTBa, TNOJYyYeHHE M IPHUMEHEHUE.
Coeaunenus kpemHusi B npupone. OOmue mpencraBieHus o0 okcune kpemuus(lV) u
KpeMHueBoil  kucnote. CHIMKaThl, WX HCIOJb30BaHME B  OBITY, MEIUIUHE,
MPOMBIIIJIEHHOCTH. BakHelIre cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKJIO, LIEMEHT,
6eToH, xene300eToH. [IpoGieMbl 6€30MacHOTO UCMOIb30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB
B IIOBCETHEBHOW KU3HU

2.8

XUMHUYECKUN DKCIEPUMEHT: H3ydeHHEe oOpa3lloB HEOPraHWYECKHUX BEIIECTB, CBOWCTB
COJIIHOM KHCIIOTHI; MIPOBEJCHNE KaYECTBEHHBIX PEAKIMI Ha XJIOPHUI-UOHBI M HAOIIOJCHHE
MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpa)karonye (Qpu3ndeckrue U XMMUYECKHEe CBOICTBa
TaJIOTEHOB W WX COENMHEHUH (BO3MOXKHO  HCIIOJIb30BAHME  BHJIEOMATEpPUANIOB);
03HaKOMJIEHHE C 00pa3laMu XJIOPHUI0B (TaJOreHUI0B); 03HAKOMJICHHE C 00Opa3liaMu Cephl U
e€ coeqMHEHUsIMH (BO3MOYKHO HCITIOJB30BaHME BUICOMATEPUAJIOB); HAOIOJACHHE TIpoIiecca
oOyrinuBaHUs caxapa IOJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI; HM3y4eHUE
XMMHUYECKUX CBOMCTB pa30aBIIEHHOMN CEpHON KUCIIOTHI, IPOBEICHNE KaYECTBEHHON peaKuu
Ha cynb(haT-uoH U HaOII0JeHne NMpU3HaKa e€ MpOoTeKaHUs; 0O3HAKOMIICHHE ¢ (PU3MUYECKUMU
cBOMicTBaMM  a3oTa, ¢ochopa U UX COEOUHEHHH  (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMaTepuasioB), oOpasmamMu a30THBIX H  (OChHOPHBIX YAOOPEHH; MOJydyeHue,
coOupaHue, pacro3HaBaHME U H3YyUYEHUE CBOICTB aMMHUaKa; MPOBEJICHUE KaueCTBEHHBIX
peakuuii Ha WOH aMMOHHMS U (ocdar-uOH U U3yYEHUE MPU3HAKOB HUX MPOTEKaHUS,
B3aUMOJICHICTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIOTBI C MeAblo  (BO3MOKHO
WCIOJIb30BaHME BHJIEOMATEPUANIOB); U3YUYEHHE MOJENEeH KPUCTAIUIMUECKUX PEHETOK
anMasa, rpadura, QymnepeHa; 03HAKOMJIEHHE C IPOLIECCOM aaCcOpOLMH PACTBOPEHHBIX
BEIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOMCTBOM MPOTHBOras3a; MOJydyeHHe, coOMpaHue,
pacro3HaBaHHME W UW3y4YEHUE CBOWCTB YIVIEKHCIOrO rasa; MPOBEACHHUE KaueCTBEHHBIX
peakiuii Ha KapOOHAT- M CHJIMKAT-MOHBl W H3Y4YCHHE MPHU3HAKOB HX TMPOTEKAHUS;
03HAKOMJICHHE C MPOIYKIIHEH CUJIMKATHOM MIPOMBIIIIEHHOCTH; pelieHne
AKCMIEPUMEHTAJIBbHBIX 3334 10 TeMe «BakHel1re HeMeTaIbl U X COeTMHEHUS

MeTamisl ¥ MX COeIMHEHUS

3.1

OO01as xapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX TOJIOKEHHUS
B [lepuoanyeckoii cucreme xuMuueckux aneMeHToB [[.M. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenue MeramioB. MeTaminueckasi CBA3b U METAUIMUECKasi KPUCTANIMYECKAsl peIETKa.
DIEKTPOXUMHUYECKUH Psii HAMPSHKEHU METAJIOB

3.2

dusnuecKkue U XMMHUYECKHE CBOWCTBA MeTayuioB. O0mue crnocoObl MOTyYeHUs] METalIOB.
[lonsiTe O KOPPO3UM METAJUIOB, OCHOBHBIE CHOCOOBI 3aLIUTHI UX OT KOoppo3uH. CriaBbl
(ctanp, 4yryH, AIOpaIFOMUHU, OpOH3a) U UX IPUMEHEHHE B OBITY M MPOMBIIUIEHHOCTH

3.3

[Ilenounble MeTaLIbL: NTOJI0XKEHUE B [lepuoanueckoi cucreMe XuMH4YecKuX 1eMeHToB JI.1.




MenneneeBa; CTpOEHHE MX aTOMOB; HaX0XJAEHUE B Ipupoje. Puznyeckue U XUMUYECKHE
cBOMcTBa (Ha mnpumepe Hatpusd M Kanus). OKCHUABI M THIPOKCHIBI HATPUS U KajMsl.
[IpuMeHeHne MEN0YHbIX METAJUIOB U UX COCIMHEHUN

3.4

[Ileno4yHO3eMeENBbHBIE METAJUIBI MATHUN U KaJIBLIWN: 1Tos10keHue B [lepuoaudeckoit cucreme
XuMHueckux 3ieMeHToB /.M. MenneneeBa; CTpo€HHE UX aTOMOB; HaX0XKIAEHUE B IIPUPOJIE.
@u3MyecKue M XUMHUYECKHME CBOWCTBA MAarHvs W Kajblusa. BaxkHedmue COoeauHEHUS
KaJbIUs (OKCHJT, THIPOKCH], coir). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHCHUS

3.5

Amomunmii: nonoxenue B Ilepuoguueckoil cucreme XUMHMUYECKUX dnemeHToB  J[.U.
MenneneeBa; cTpoeHue aToMa; HaXOKIACHHUE B ITpupoae. Pusnueckue 1 XuMU4ECKHe CBOMCTBA
amoMuHusL. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCH/IA ITFOMUHUS

3.6

Keneso: mnonoxenne B llepmogmueckord cucreme XuMUYeCKHX dnemMeHtoB J[.H.
MenzeneeBa; CTpoe€HUE aTOMa; HaxoXIeHHEe B mpupoje. Dusnueckue U XUMHUYECKHE
cBoiicTBa »xene3a. Oxcuapl, ruapokcunsl u comu xkenesa(ll) u xenesa(lll), ux cocras,
CBOWCTBA U MOJIYYECHHUE

3.7

XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJIEHHE C O0Opa3llaMd METAJIOB M CIUIABOB, HX
(DUMBUYECKUMU CBOMCTBAMHU; H3y4€HUE pEe3ylIbTAaTOB KOPPO3UU METAIIOB (BO3MOXKHO
WCIIOJIb30BAHUE BHUJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHUIA KAJIBIUS U
HaTpusi C BOJOW (BO3MOXXHO HCIOJIB30BAaHME BHUACOMATEPUAJIOB); MCCIEAOBAHHE CBOWCTB
KECTKOW BOJBI, Tpollecca TOPEHHS JKelle3a B KUCIOpoAe (BO3MOXKHO HCIIOJh30BAHHE
BHJICOMATEpPHAJIOB); MPU3HAKOB MPOTEKAHWs KA4YeCTBEHHBIX PEAaKIMi Ha HMOHBI (MarHus,
KanbIws, amoMunus, uHka, xene3a(ll) u xeneza(lll), memu(ll); mHabmronenue u onmcanme
MPOIIECCOB OKPAITMBAHHS TUIAMEHH WOHAMU HATpHs, Kajdus W Kajdblus (BO3MOXHO
WCIIOJIb30BAHUE BHUJICOMATEPUAJIOB); HCCIeIOBaHHEe aM(OTEPHBIX CBOWCTB THIAPOKCHIA
ATIOMUHHUS M TUAPOKCHAA LMHKA; pELIEHHWEe OSKCIEPUMEHTAIbHBIX 3aJad [0 TeMe
«BaxxHenmume MeTauibl U UX COCAMHEHUS

XUMUS U OKpYXarolias cpeaa

4.1

HoBeie Marepuanbl W TexHoJOTMH. BeliectBa W Marepuaibl B MOBCEIHEBHOW JKH3HU
YyeloBeKka. XUMHUSA W 370poBbe. be3omacHoe HCIob30BaHWE BEMIECTB W XHMHUYECKHX
peakmuii B ObITy. [lepBast moMOIIb MPU XUMHYECKUX 0KOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKOH TpaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAloIIel Cpelbl
I[TJK. Pomp xXuMuuM B pEHICHHH 3KOJIOTHYECKHX IMpooOsieM. [IpuponHbie HCTOYHUKH
yIJI€BOJAOPOJOB (Yroiib, MPUPOIHBINA Ta3, He(Th), MPOAYKTHl UX MEpepadbOTKU, UX POJb B
OBITY U IPOMBIIIJIEHHOCTH

4.3

XUMHUYECKUH SKCIICPUMCHT. U3YUCHUC 06p33HOB MaTCpHajioB (CTCKJ'IO, CIlJIaBbI METAJlJIOB,
TIOJIMMCPHBIC MaTepI/IaJ'IBI)

ITPOBEPSEMBIE HA OI'S IO XUMHUHN TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUA
OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMbI OCHOBHOI'O OBIIETI'O

OBPA30OBAHUA

Kox

IIpoBepsiemble TpeOOBaHMSA K NPeAMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHS

NPOBEPSIEMOro OCBOCHHS OCHOBHON 00pa30BaTe/IbHON NMPOIrpPaMMbl OCHOBHOI'O 00111er0
TpeOoBaHus o0pazoBanusi Ha ocHoBe PI'OC

1

Hpe,Z[CTaBJ'IeHI/IeZ

1.1

0 II03HAaBAaE€MOCTH SBIICHUI npupoabl, IMOHUMAHHC OOBCKTHBHON 3HAYMMOCTHU
OCHOB XHMHYECKOH HAayKH Kak obOmacTu COBpPCMCHHOTO €CTCCTBO3HAHUA,
KOMIIOHCHTA O6H_ICI\/‘I KYJIBTYpPBl U HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA B
YCIOBUAX COBPEMCHHOI'O 06IJ_ICCTB3.; MNOHUMAHHUC MCECTa XMMHUHU CPCANU OPYIrux
CCTCCTBCHHBIX HAYK

1.2

O HayyHbIX METOJax IIO3HAHHUS, B TOM 4YHCIIE DOKCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJAX HCCIENOBAaHUs BEIIECTB M H3YYEHUS XUMUYECKHUX
peakiuii; yMeHHe HCIOJIb30BaTh MOJAEIH /sl OOBSICHEHUS CTPOCHHUS aTOMOB U
MOJIEKYJI




1.3

0 cdepax mnpoPecCHOHATLHON IEATCILHOCTH, CBS3aHHBIX C XUMHUEH U
COBPCMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMHU Ha AJOCTHXKCHUAX XUMHUYECKOU
HayKH, 9TO TO3BOJIUT OOy4aIOUIUMCSl paccMaTpuBaTh XUMHIO Kak chepy cBoei
Oynymieil mpodeCcCHOHATBHON MACSITeNbHOCTH W CJeJaTh OCO3HAHHBIA BBIOOD
XMMHUHU Kak MpoQUIBHOTO IpeMeTa MPH Mepexo/ic Ha YPOBEHb CPEJHEro 00IIero
obOpa3oBaHus

Bianenue cucreMoOd XUMWYECKMX 3HAHMM M YMEHUE IIPUMEHATH CHCTEMY
XUMUYECKUX 3HAHMM, KOTOpasi BKJIFOYAET:

2.1

BOKHEUIIME XMMHUYECKUE IIOHATHS: XUMHYECKHM JIIEMEHT, aTOM, MOJEKYIa,
BEILIECTBO, MPOCTOE U CIJIOKHOE BEIIECTBO, OJHOPOJHAS U HEOJHOPOIHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAsi M MOJICKYJSipHAs MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHas Macca, MOJISIPHBINA 00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE, COJb (CPETHSIs),
XUMHUYECKasi PEaKIMs, PEaKlMd COCIUHEHHS, PEaKIMU pPa3IoKEHUs, pPEaKInu
3aMEIIeHUs, peakuu oOoOMeHa, TeIUIOBOM JPQEeKT peaknuu, 23K30- U
SHJOTEPMHUYECKHE PEaKIMH, PacTBOP, MAccoBasl JOJiI XUMHUYECKOTO dJIeMEHTa B
COEIMHEHUH, MaccoBasl 101 U MPOLIEHTHAs] KOHLEHTpAIHsl BELIECTBA B pacTBOPE,
SIpO aToMma, JJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOuTallb, paauyc aToMa,
BAJICHTHOCTb, CTEMEHb OKUCIIECHUS, XUMUYECKasi CBS3b, DJIEKTPOOTPUIIATEIIBHOCTD,
TOJISIpHAST ¥ HETIOJISIPHAsT KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, METAJIIMYECKAS CBS3b,
KpUCTAUTNYECKasi peméTka (aToMHas, WOHHAs, METaJUTUYECKas, MOJEKYJIsIpHas),
WOH, KAaTHUOH, AaHHWOH, OJJIGKTPOJIUT U HEIJICKTPOJHUT, DICKTPOITUTHUSCKAS
JUCCOIIMAIINSA, PEAKIMd HWOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE
peakiuy, OKHCJIUTEIh W BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAHOBJICHHE,
AEKTPOJIH3, XUMHUYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTUMbIC PEaKIUH,
CKOPOCTh XUMHUECKOU peakiuu, katanuzarop, [1/IK, koppo3us MeTanios, CrijiaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXPAHEHUsS MacChl, MEPUOANICCKUI
3akoH /[.M. MenzeneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo

2.3

TEOpPUM XUMHUHU: AaTOMHO-MOJIEKYJSpHAsT TEOpHUs, TEOpUsl DSJICKTPOIUTUYECKOM
JIMICCOLIMAIIUU

BJ'Ia,Z[eHI/Ie OCHOBaMHM XHMUUECKOM I'PaMOTHOCTH, BKJ'IIO“I&IOH.[C?IZ

3.1

YMEHHME NPAaBHIIBHO HCIIOJIb30BATh W3yYEHHBIE BEIIECTBA W MaTrepuaibl (B TOM
Yyclie MUHEpalbHbIE YIOOpEHHS, METalibl U CIUIaBbl, MPOAYKTHl MepepaboTKu
IPUPOJIHBIX UCTOYHUKOB YIIIEBOJOPOIOB (YIJlsi, MPUPOJHOrO ra3a, HeTH) B OBITY,
CEJIbCKOM XO3HCTBE, HA MPOU3BOJCTBE U MOHMMAHUE 3HAYEHUS KUPOB, OCIKOB,
YIJIEBOJOB JJIsl OpraHu3Ma 4eJOBeKa; yMEHHe MPOTHO3UPOBATh BIMSHUE BEIIECTB
U XUMHUYECKHX MPOIIECCOB Ha OPTaHHM3M YEJIOBEKAa U OKPYXKAIOIIYI0 MPUPOIHYIO

cpeay

3.2

YMCHHUEC HHTCTPHUPOBATH XHMHUYCCKHE 3HAHHUA CO 3HAHUSAMH [JPYyIrux y‘le6HHX
mpcaIMCTOB

3.3

HaJIN4HC OIIbITa pa6OTBI C pa3jiIMYHbIMH HMCTOYHHKaAMH PIH(I)OpMEII.[PIPI 10 XHMMHH
(Haqua;I U HAYYHO-IIOIYJISIpHAA JIUTEpATypad, CJIOBApH, CIIPABOYHHUKHU, HHTCPHCT-

pecypchl)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBAThH I/IH(l)OpMaI_II/IIO 0 BCHICCTBAX, UX NPCBPAICHUAX U
IMPAKTHUYCCKOM IMPUMCEHCHUN U YMCHHC HCIIOJIB30BATH e€ mis peuicHus yqe6Ho-
IIO3HABATCJIbHBIX 3a/a4

Bnanenue ocHoBaMHU MOHATHIHOTO ammapara ¥ CHUMBOJIMYECKOTO SI3bIKa XMUMMHU
JUIL COCTaBJIEHUS (QOPMYS HEOPraHMYECKMX BEIECTB, YPAaBHEHMH XHMHUYECKHUX
peakumii; ocHoBaMH xuMudeckoid HomeHknaTypsl (IUPAC u TpuBHaibHON)

VYMeHue oOBICHATH CBSA3b IOJIOXKEHHS JJIEMEHTA B HCpHO)IPI‘-ICCKOﬁ CUCTEMCE C
YUCJIOBBIMH XapPAKTCPUCTUKAMU CTPOCHUA ATOMOB XUMHUUYCCKUX IJICMCHTOB
(COCTaB H 3apsan aapa, OGIJ.ICC YuCJI0 BHCKTpOHOB), pacnpeaciiCHUEM 3JICKTPOHOB
110 SHCPIreTUYCCKUM YPOBHIM ATOMOB IICPBBIX TpéX NEpUOA0B, KAJIMA U KaJIbIUs

[IpencraBnenue 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB




(pamuyc aToma, 3IEKTPOOTPHUIATEIBHOCTH), MPOCTHIX U CJOKHBIX BELIECTB OT
nojoxkeHust snemMeHToB B Ilepuoaudeckoil cucreme (B MajlblX IepUojax u
IJIAaBHBIX MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMmeHnue kinaccuuIpoBaTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOpPraHUYECKHEe BELIECTBA
7.3 XMMHUYECKUE PEAKIINU
8 YMeHue onpenensrh:
8.1 BaJICHTHOCTh M CTEIICHb OKMCIICHUSI XUMUYCCKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XHMUYCCKOM CBSI3U M TUT KPUCTAJUIMYECKOMN CTPYKTYPHI B COCTUHEHUSX
8.3 XapakTep cpeibl B BOAHBIX PACTBOPAX BEHIECTB (KHCIOT, OCHOBAHU)
8.4 OKMCIIMTEIh U BOCCTAHOBHUTED
9 YMeHue XxapakTepru30BaTh (pU3HUECKue U XUMHUIECKUE CBOWCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, TpaduTt, ammas, KpeMHUH, a30T,
dbocdop, cepa, XJop, HATPHU, KK, MATHUN, KaJTbIIUMA, ATFOMUHUAM, XKEJIE30)
CIIOXKHBIX BENIECTB, B TOM 4YHCIIE WX BOJTHBIX pPAacTBOPOB (BOJa, aMMHAaK,
XJIOPOBOJIOPOJI, CEPOBOJOPO, OKCHABI W THUAPOKCUIBI MeTaiuioB |-IIA rpymm,
9.2 amomunusi, memu (1), nunka, xenesa (Il u 1), oxcumgst yriepoma (I u 1V),
kpemuus (1V), azora u docdopa (Il u V), cepwr (IV u VI), ceprncras, cepnas,
a30THCTas, a30THadA, hochopHasi, yrojbHas, KpEMHHEBAsI KMCJIOTA U UX COJIH )
MPOTHO3UPOBATh W XapaKTePHU30BaTh CBOWMCTBA BEIIECTB B 3aBHCHMOCTH OT HX
9.3 COCTaBa W CTPOCHHMS, NMPHUMCHECHHE BEIIECTB B 3aBHCHMOCTH OT HMX CBOWCTB,
BO3MOJKHOCTb ITPOTEKAHUSI XUMUYECKUX MPEBPAIIECHUN B PA3IUIHBIX YCIOBUIX
10 YMeHHE COCTaBIIATh MOJICKYJIIPHBIE M HOHHBIC YPABHEHHS PEAKIIUI, B TOM YHCTIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKIIHI
10.3 WUTFOCTPUPYIONTUX ~ XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIAcCOB  (TPyI)
HEOPraHMYECKHUX BEIECCTB
10.4 TTOITBEPIKIAIOIIHNX TeHETHYECKYIO B3aMMOCBS3h MEXKTY HUIMHU
11 YMeHHe BBIUUCIIATH (ITPOBOIUTH PACUEThI):
111 OTHOCHTEJIbHYIO MOJIEKYJSIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJTFO
XUMHYECKOTO 3JIEMEHTA B COCIUHCHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ia3oB
11.4 M0 YPAaBHEHUSAM XMMHUYECKUX PEAKIHMi U HAXOJIUTh KOJUYECTBO BEIIECTBA, 00BEM
Y MaccCy peareHTOB WJIHM MPOJYKTOB peakluu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJaMH HAy4YHOT'O TO3HaHUA (HaONIOJEeHUE, U3MEpEeHHE,
12.1 AKCIIEPUMEHT, MOJISIIMPOBAHKE) MPU U3YYECHUH BEIIECTB U XUMHUECKUX SIBICHUN;
yMeHHe chopMyIUpoBaTh MPOOIEMY U MPEUIOKHUTD MYTH €€ PeIeHHs
122 Oe3omacHOi pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XHMHUYECKOW TOCymol u
1a00paTOpPHBIM 000PYJOBAHUEM
MpaBWIaMu 0O€30MacHOr0 OOpalleHHus C BEIIeCTBAMHU, HCIOJIb3yEMbIMH B
MOBCEIHEBHOM JKW3HU, MPaBUJIAMU TOBEJIEHUS B LIETSAX cOEpekeHus 370POBbsS U
12.3 OKpYKaroIel MPUPOAHON Cpe/ibl; MIOHUMaHUE Bpea (OMacHOCTH) BO3JCHCTBHS Ha
KUBBIE OPTraHW3MBbl OMNPEACTIEHHBIX BEUIECTB, CIOCOOOB YMEHBIICHUS U
MIPEIOTBPAILIEHUS MX BPEIHOTO BO3ACHCTBHUS
13 Hanwnuue mpakTU4ecKnX HABBIKOB TUIAHWPOBAHUS U OCYIIECTBICHUS CIEIYIOIIUX
XMUMHUYECKUX IKCTIEPUMEHTOB:
13.1 W3Y4YCHHE M OmnucaHue (U3NYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C




@HSHHCCKI/IMI/I U XUMHUYCCKUMU SABJICHUSAMM, OIIBITBI, HJIUIFOCTPUPYIOIIUC ITPU3HAKU
IIPOTCKAaHUA XUMHUYCCKUX peaKI_II/Iﬁ

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHUs cMecer

13.3

MOJYYCHHEC KHCIIOpOJa W HU3YUYCHUC Cro CBOI>'ICTB; MMOJY4YCHUC BOJOpOda H
HU3YyUYCHHUC €TI0 CBOﬁCTB; MOJIYYCHUC YIJICKUCIIOTO Tra3da U U3YUYCHHUC C€Iro CBOfICTB;
IIOJIYYCHHEC aMMHaAKa U U3YUCHUC CT'0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONIPENEIEHHOM MAacCOBOW JOJEH PACTBOPEHHOTO
BEIIIECTBA

13.5

NpUMEHEHHE WHIUKATOpOB (JIaKMyca, METWIOpaHXa H (QeHondraienHa) s
OIIPE/ICIICHUS XapaKTepa Cpe/ibl B pacTBOPAX KUCIOT U LIET0oUYeH

13.6

WCCIICTOBAHUE U OINMCAHUE CBOMCTB HEOPraHMYECKUX BEILECTB PA3IMYHBIX KJIACCOB;
W3y4EHHE B3aMMOJICHCTBUS KHUCIOT C METaJUlaMH, OKCHJAaMH  METalIoOB,
pacTBOPMMBIMM M HEPAaCTBOPUMBIMH  OCHOBAHUSMH, COJSIMU;  TOJYYECHHE
HEpPACTBOPUMBIX OCHOBAHMWM; BBHITECHEHHE OJIHOIO METaJla APYTMM U3 pacTBOpa
COJIH; HCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHUS U IIMHKA

13.7

peleHne  SKCIepPUMEHTAIBHBIX 3a7ad 1o TeMaMm: «OCHOBHBIE  KIIACCHI
HEOPraHUYECKUX COCITMHEHUI; «INEKTPOTUTHYECKAS JINCCOITHAITHS,
«Baxnenmune HEMETAUIBI W WX COCOUHCHHA», «BakHeWmme MeTauibl U KX
COCTUHCHHUS

13.8

XUMHUYECKNE 3KCIEPUMEHTBI, WIITIOCTPUPYIOIIHAE MPU3HAKN IPOTEKAHUS PEaKIIUM
NOHHOT'O O6MeHa; KauCCTBCHHBIC PCAKIUMKW Ha IMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HMOHBI: XJIOpHA-, OpoMua-, HOAWA-, cyiabdar-, docdar-, KapboHaT-,
CUIIMKAaT-aHUOHBI, THAPOKCHUA-UOHBI, KAaTHOHbBI aMMOHMHA, MarHusa, KaJlblu:,
ATIOMUHMS, Keme3a (2+) u xkenesa (3+), meau (2+), ITMHKA

14

VYMmenue:

14.1

MIPE/ICTaBIATh PE3yNbTaThl 3KCIEpUMEHTa B (opMe BBIBOJOB, 10KA3aTENbCTB,
rpadukoB U TaOIUIL U BBIABIATH YMIUPUUYECKHE 3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATb CBA3U MCXKAY pCalbHO Ha6J'IIOI[aeMBIMI/I XUMHWYECCKNMH ABJICHHUAMU
" IponeccaMu, MPOUCXOAAIIMMHU B MaKpO- U MHUKPOMHUPE, OOBACHATH MIPUYKUHBI
MHOFOO6pa3I/I$[ BCHICCTB

IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM

IroCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHayanbHbIE XUMUYECKUE TTOHATHS
1.1 Yucteie BemecTBa 1 cMecH. CriocoObl pas/ielieHUs CMecei
12 ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JIeMEHThI. CUMBOJIBI XUMUUYECKHUX 3J1€MEHTOB. [IpocThie
H CJIOKHBIC BEIIECTBA.
1.3 Xumuyeckas hopMyna. BaleHTHOCTh aTOMOB XUMHUECKUX 3J1eMeHTOB. CTeeHb OKUCIICHUS
14 3aKOoH MOCTOSHCTBA cocTaBa BemlecTB. OTHOcUTENIbHAsA aToMHas macca. OTHOCHUTEIbHAs
MOJIEKYJIsIipHas macca. MaccoBas 10715 XUMHUUYECKOTO dJIEMEHTA B COEAUHEHUN
15 KomnuectBo BemectBa. Monb. Mossipas Macca. MossipHblii 00bEM ra3os. B3anmocBs3b
KOJINYECTBA, MACCHI U YHUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 ®u3znueckue M XUMHUYECKUE SBJICHUS. XUMHUYECKas peakuuss U €€ MpU3HAKU. 3aKOH
COXPAaHEHUsSI MACChl BEIIECTB. XUMHUYECKUE YPABHEHUS
2 [lepuonnueckuii 3akoH u Ilepuommueckas cucrema XuMUYeCKHX dnemeHtoB JI.M.
MenpeneeBa. CTpoeHue aToMOB
[lepuonnueckuii  3akoH. llepmommueckas cucrema Xumuyeckux anemeHtos /..
2.1 MenneneeBa. Ilepuonpl U rpynnbl. PU3HYECKHI CMBICT HOPSAKOBOIO HOMEPA, HOMEPOB

nepruoJa v rpytIibl 3JICMCHTA




2.2

Crpoenue atomoB. CocTaB aTOMHBIX sniep. M3oTomnbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
oboyiouek aromoB TepBbIXx 20 XxuMuyeckux sneMeHToB llepmommyeckoirt cucremsr J[.U.
MeneneeBa

2.3

3aKOHOMEPHOCTU B M3MEHEHWU CBOMCTB XMMHMUYECKUX IEMEHTOB IEPBBIX TPEX MEPHOJIOB,
Kanus, Kaupuusg (paamyca aTOMOB, 3JEKTPOOTPULATENBHOCTH, METAJUIMYECKUX U
HEMETANINYECKUX CBOWMCTB) U UX COECIUHEHUH B COOTBETCTBUHU C IOJIOKEHUEM 3JIEMEHTOB B
[IeproanuecKkoil CUCTEME U CTPOEHUEM X ATOMOB

Ctpoenue BemecTa

3.1

Xumuyeckas CBSI3b. KoBanentnas (monstpHast " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPUIIATEIILHOCTh XMMHUYECKUX d1eMeHTOB. oHHas cBs3b. MeTainueckast CBsI3b

3.2

Tumnbel KpUCTAUIMYECKUX PEMIETOK (aTOMHasg, HWOHHAsA, METAJIMYECKasi), 3aBUCUMOCTh
CBOICTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOM CBSI3U

Baxwueitmme MNpEACTAaBUTCIIN HEOPTraHUWYCCKUX BCHICCTB. Hemeramnmer 1 ux COCIMHCHUA.
Mertannsl 1 ux COCINHCHUA

4.1

Knaccudukanus 5 HOMEHKJIaTypa HEOPraHUYECKUX COCVIHEHUN: OKCHJIOB
(comeobOpa3yromue: OCHOBHBIC, KHCJIOTHbIE, amM(OTEepHBIE) U  HecoJeoOpasyrolue;
OCHOBaHMHU (IIENOYM W HEPACTBOPUMBIE OCHOBaHHS); KHUCIOT (KHUCIOPOJCOIEpIKAIINEe U
OECKHCIOPOIHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue W XUMHYECKHE CBOMCTBA TPOCTHIX BEMISCTB-HEMETAJUIOB: BOJOPOJA, XJIOpa,
KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHUS

4.3

dusnyueckie 1 XUMHYECKHE CBOMCTBA MIPOCThIX BEIICCTB-MCTAJUIOB: JINTHA, HATPUA, KaJIUs,
MarHusi U KajJblysl, aJIIOMHUHHA, KEJIC3Aa. aﬂeKTpOXI/IMI/I‘IeCKI/Iﬁ pan HaHpﬂ)KeHI/Iﬁ METAJIJIOB

4.4

®u3nyeckue ¢  XMMHYECKHE CBOWCTBA  BOJIOPOJHBIX  COCIMHEHUW  HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJIOPOJIa, aMMHUAKa

4.5

dusnyecKkrue ¥ XUMHYECKHE CBOMCTBA OKcHI0B HemeTamwtoB: cepol (1V, V1), azota(ll, 1V, V),
dbochopa(lll, V), yrepoma(ll, V), kpemuusa(1V). I[Tonydenrne OKCHI0B HEMETAILIOB

4.6

Xumunueckue cBoiictBa okcumoB: MetauioB |A-IIA rpymm, muaka, memu(ll) u sxemesza(ll, 111).
[TosrydeHne OKCHIOB METAIIIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THAPOKCUIOB (HA MpUMEPE THIPOKCUIIOB
ATIOMHHMS, XKene3a, HuHKa). [lomyyenre ocHoBaHui 1 aM(OTEpHBIX THIIPOKCHUIOB

4.8

OO0mue XMMUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOJIHOM, CEPOBOJIOPOJHOMN, CEPHUCTOM,
CEepHOM, a30THOM, (ochOopHON, KPEeMHUEBOH, YrojpHOW. OcoOble XMMHUYECKHE CBOWCTBA
KOHIEHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT. [loydeHne Kucior

4.9

OO6mme XMMHYECKHE CBOMCTBA cpeTHuX coJield. [lomydenue coseit

4.10

[Tomy4yenue, codrpaHue, pacro3HaBaHUe BOJIOPOJIa, KUCIOPOia, aMMHUAKa, YIIIEKHCIIOTO ra3a
B JIabOpaToOpHUH
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HonyquHe aMMUaKa, CepHOﬁ W a30THOM KHUCIIOT B MIPOMBIIIJICHHOCTH. O6IJ_II/IC CIIOCOOBI
IIOJIYYCHHS MCTAJJIOB

4.12

I'eneTnyeckas cBs3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIMHECHU I

XHUMHYECKHUE pCaKknuunun

5.1

KJ'IaCCI/I(I)I/IKaL[I/IH XUMHWUYCCKHUX peaKI_II/Iﬁ 0 pPa3/IMUYHbIM IIPU3HAKAM: II0 YUCITY U COCTABY
Y4aCTBYIOIIUX B PC€aKHMU BCIICCTB, IO TCIIJIOBOMY B(I)(beKTy, 0 M3MEHEHHIO CTeleHeHn
OKHCJICHHUA XUMHWYCCKUX 3JICMCHTOB

5.2

TennoBoit 3¢p¢pexT XUMHUECKOW peakuuu, TEPMOXMMUYECKHE YpaBHEHUS. OJK30- W
SHAOTEPMHUUYECKUE PEAKIMH. TEepMOXMMHUYECKUE YPAaBHEHUS

5.3

OKHCIIUTENbHOBOCCTAHOBUTEbHBIE peakinu. OKUCIUTENN M BOoccTaHOBUTENHU. [Ipouecchb
OKHCJICHHSI M BOCCTAaHOBJICHHUS. OJEKTPOHHBIM OanaHC OKHCIUTEIbHOBOCCTAHOBUTEIBLHOMN
peaxkiuu

5.4

Teopm{ BHCKTPOHHTHQCCKOﬁ JUCCOLMaln. KaTI/IOHBI, AHHOHEI. 3J'ICKTp0J'II/ITBI u
HCOJICKTPOJIUTHI. CuiibHBIE U ClTa0bIe SJICKTPOJIMTEL. CrerneHb JUCCOoManm

5.5

Peakiiun mOHHOTO OoOMeHa. YCJIOBHS NMPOTEKAaHUs] peakiMii MOHHOTO OOMEHa, IMOJIHBIE U




COKpalll¢HHbIC HOHHBIE YPABHEHUS PEaKLIUN

6 XuUMHS M OKpY>Karomias cpeia
BemectBa u marepuansl B NOBCEJIHEBHOW JKM3HM YellOBeKa. be3omacHoe HCIob30BaHHE
6.1 BEIIECTB U XUMUUECKUX peakuuil B Jabopatopuu u ObITy. IlepBas moMoms Ipu XUMHUYECKUX
0’KOTaX M OTPABICHUSAX
XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIeH cpelpl (KHUCIOTHBIC MO, 3arpsS3HEHUE ITOYBHI,
6.2 BO3/yXxa M BOJOEMOB), cmocoObl ero mpenorBpamieHusi IlpenenbHas gomycTumas
koHueHTpauus BewectB (IIJAK). Ponp XxumMuM B pElIEHUM HKOJIOTHUYECKUX IPOOIIEM.
VYcunenue napHukoBoro ¢ dexra, pa3pylieHrue 030HOBOTO CIIOsI
[Ipumenenne cepbl, azota, ocdopa, yriepona, KpeMHHS W UX COCOUHEHUH B OBITY,
6.3 MEIUIIMHE, TPOMBIIIICHHOCTH U CEIbCKOM XO3siiicTBe. [IpiMeHeHne MeTayuioB M CIUIaBOB
' (cranmp, 4yyryH, OIOpaJIOMHHHM, OpoH3a) B OBITY M NIPOMBIIIJIECHHOCTH WX COEIUHEHUH.
[ToHsiTHE O KOPPO3UU METAIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI HX OT KOPPO3UH
6.4 [IpupoHBIE MCTOYHHWKH YIIIEBOAOPOAOB (yroiib, MPHPOIHBIA Tra3, He(TH), MPOIYKTHI HX
nepepaboTku (OEH3UH), UX POJIb B OBITY M IPOMBIIIEHHOCTH
[lepBoHaYaNbHBIE TIOHATHSI 00 OPraHUMYECKHUX BEIIECTBAX KaK O COCMHEHUX yriepojaa (MeTaH,
6.5 9TaH, STWIEH, alleTWJIEH, 3TaHOJI, TJIMIEPUH, YKCyCHas kuciorta). [loHarue o Ouosornvecku
B)XHBIX BEIIECTBAX: JKUpaX, OEJIKaX, YIIIEBOJaX — M UX POJIM B KH3HHU YEIOBEKa
7 Pacuérnr:
7.1 1o popMyinaM XUMUYECKHX COeTMHEHUIN
7.2 Macchl (MaccoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XMMHUYECKHM YPaBHEHHUSIM




		2025-09-17T09:28:37+0400
	Синявский С. И.
	я подтверждаю этот документ




