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IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1o XMMHHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTaBJIEHA Ha OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOEHHUS OCHOBHOH 0Opa30BaTeIbHOM NPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanusi, npeactaBieHHbx B ®I'OC OO0, a Takxke Ha ocHOBe ¢enepatbHON padodeil mporpaMMel
BOCHUTAHMS U C y4ETOM KOHLENIMH IMpEernojJaBaHusi y4eOHOTo npeamera «XUMHUS» B 00pa30BaTEIbHbBIX
opranuzanusax Poccuiickoit denepanumn.

[Iporpamma 1o XuMuM Aa€T MpeACTaBICHUE O LEJAX, o0IIel cTpaTeruu o0y4yeHHs, BOCIIUTAHUS U
pa3BUTHs OOYYAIOUIMXCS CPEACTBAMHM y4eOHOIo IMpeaMeTa, YCTaHABIMBAeT 00s3aTelIbHOE MpeIMETHOE
CoJIepyKaHue, NMpelyCMAaTPUBAET PACIPEAEICHUE €r0 MO KjaccaM M CTPYKTYpUPOBaHHE IO pasaeiaM U
TEMaM TMpPOrpaMMbl 110 XUMHH, OINpEAENseT KOJUYECTBEHHbIE U KaueCTBEHHBIE XapaKTEPUCTUKU
COJIEp’KaHusl, PEKOMEHAYEMYIO IOCIE0BATEIbHOCTh U3YUYEHUS XUMHUU C Y4ETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBs3ed, JIOTUKHM Y4eOHOTO IMpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs,
orpezesnsieT BO3MOKHOCTH TpeaMeTa sl peaju3aluu TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHON TpOrpaMMbl Ha ypOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHA, a Takxke TpeOOBaHHMA K
pesyiabTataM oOyueHHsT XMMHUH Ha YpOBHE IeJiel H3y4yeHHs INpeaMeTa M OCHOBHBIX BHUAOB Yy4eOHO-
MO03HABATEIBHOM JESATETLHOCTH 00yUaIOIIerocsi 0 OCBOCHUIO YUE€OHOTO CO/IepKaHMs.

3HaHWEe XHMHU CIYXXUT OCHOBOH JUIsi (DOPMHUpPOBAHHMS MHUPOBO33PEHUS O0OYdYaIOLIErocs, €ro
NpPEACTAaBICHUH O MaTepHaJbHOM EIWHCTBE MHUpPA, BAXKHYI pOJb HIrpaloT (OpPMHpPYEMbIe XHMHUEH
MIPE/ICTAaBICHMS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOLUU BELIECTB B IPUPOJIE, O MYTIX PELICHUS
MI00ANTBHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MHUIICBON H
9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUS.

N3yuenne xumuu:

CIOCOOCTBYET pealu3alliid BO3MOXHOCTEM JUIsi caMOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 0011l 1 GyHKIMOHATIBLHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH 00Yy4aroImuxcs, HaBBIKOB
UX CaMOCTOSITEIbHOM y4eOHOW NeATEIbHOCTH, SKCIIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHMH,
HEO0OXOIMMBIX KaK B IOBCEAHEBHOM KM3HH, TaK U B PO(HECCHOHATILHOM e TEIbHOCTH;

3HAKOMUT CO Cleuu(UKOd HAyYHOrO MBILIUICHHUS, 3aKJa/JbIBA€T OCHOBBI 1I€JIOCTHOTO B3TJIsfAa Ha
€MHCTBO TPUPOJBI W YENOBEKa, SIBISETCS OTBETCTBEHHBIM 3TalloM B (OPMHUPOBAHUU €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH O0YyYarOIINXCS;

CHOCOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K
MPUpPOJIe, K YETIOBEKY, BHOCHT CBOW BKJIa/l B 9KOJIOTMUYECKOE 00pa3oBaHKe 00yUYarOMIUXCs.

JlanHple HampaBlIeHUS B OOyUYEHHWU XUMUU OOECIICUMBAIOTCS CHEHH(HUKON COAepKaHHUS YIeOHOTO
npeaMeTa, KOTOPBIN SBIISETCS MEeJarorMuecky aJanTUPOBAaHHBIM OTpakKeHHMEM 0a30BOM HAyKM XMMUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHS.

Kypc xuMunm Ha ypoBHE OCHOBHOrO o0mero oOpa3oBaHUS OpPUEHTHUPOBAH Ha OCBOCHHE
00y4JaloIMMUCSI CHUCTEMbl TEPBOHAYAIBHBIX TIOHSATUNH XUMHH, OCHOB HEOPraHMYEeCKOW XHUMHUU H
HEKOTOPBIX OTIAECIbHBIX 3HAUMMBIX MOHATUA OPraHUYECKON XUMUHU.

CrpykTypa copepkaHusi IPOrpaMMbl IO XMMHUU C(OPMHPOBAHA HA OCHOBE CUCTEMHOI'0 MOJAX0/a K
e€ usyuenuto. CozneprkaHue CKIIaAbIBAETCS U3 CUCTEMBI MOHATUN O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPTaHU30BAHbI 110 MPUHIIHITY
HOCJIE0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS! KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHs O CTPOEHUH aTOMa U XUMHYECKOU CBS3H;



— IPEeCTaBICHUN 00 NMEKTPOTUTHICCKON UCCOIHAIINH BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU MOTYUYEHHBIX M OCMBICIEHHBIX
(hakTOB, pa3BUBAIOTCS TIOCIIEIOBATEIIHFHO OT OJTHOTO YPOBHSI K IPYTOMY, BBITTOJIHSS (DYHKIIUN OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO TMPUMEHEHHUSI U TIONYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHHe MporpamMmbl MO XUMHUHM CHOCOOCTBYeT (HDOPMHUPOBAHHIO MPEICTABICHHUS O XUMHUYECKOM
COCTABJISIFOLIEH HAYYHOM KAPTHUHBI MHUpA B JIOTUKE €€ CUCTEMHOU MPHUPOJbI, IEHHOCTHOIO OTHOLUEHUS K
HAay4YHOMY 3HAHMIO U METOJaM MO3HaHUA B Hayke. M3yueHne XuMuu NpoUCXOAUT C IPUBJICUCHUEM 3HAHUN
W3 paHee U3yUeHHBIX YUeOHBIX MpeaAMeToB: «OKpyx arommii Mupy, «bruonorus. 5—7 xkinacce» u «dusuka. 7
KJIaco».

[Ipu u3yyeHnn XUMUU MPOUCXOTUT (HOPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATETbHOCTH YEIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB
MHPOBOH KyJIBTYPHI. 3a7a4a y4eOHOTO MpeMeTa COCTOUT B (JOPMUPOBAHUN CUCTEMbBI XUMHUYECKUX 3HAHUN
— BaXHEHUIMX (aKTOB, TMOHATHUH, 3aKOHOB M TEOPETUUYECKUX IOJIOKEHUH, IOCTYIMHBIX 000OIICHUMN
MHUPOBO33PEHYECKOT0 XapakTepa, S3blka HayKd, B MPHOOIICHWHM K HAyYHBIM METOJIaM MO3HAHUS TpU
W3YYEeHUHU BEIIECTB U XUMHUUECKHUX Peakiuil, B (OpMUpPOBAHUH M PA3BUTHH MO3HABATENLHBIX YMEHHUHN U UX
MPUMEHEHUH B Y4eOHO-TI03HABATEIHPHON U YUeOHO-MCCIEA0BATEIBCKON IEATENHbHOCTH, OCBOCHHH MPaBUII
0€30MacHOT0 OOpaIeHNs ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Ipu u3ydyeHHn XMMHUHU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl Ba)XHOE 3HAUEHHE MPUOOpENH
TaKHe ey, KaK:

— (opmupoBaHHE WHTEUICKTYaJlbHO pPa3BUTOW JUYHOCTH, TOTOBOM K CcaMOOOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY TIPUHSATHIO PpEUICHHWM, CIIOCOOHOM aJanTupoBaThbCs K OBICTPO
MEHSIOIINMCS YCIIOBUSAM KU3HHU;

— HAMPaBIEHHOCTh OOYYECHHs Ha CHCTEMaTH4eCKOe MPHOOIIeHNE 00YJIarOIUXCs K CaMOCTOSATETbHON
MO3HABATENBHON JIEATEIBHOCTH, HAYYHBIM METOAAM TO3HaHWs, (OPMUPYIOIIUM MOTHUBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

— obecrnieueHre yCIOBUM, CTIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUYAIOIIMMHUCS OTBITa PA3HOOOpa3HOM
NeSATEILHOCTH, TO3HAHUS W CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHI), UMEIOIINX
YHUBEPCAIBHOE 3HAUCHHE JIJIS1 PA3IUIHBIX BUIOB JICITCIBHOCTH;

— (opmupoBanue o0meld (QyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSACHATH M OICHUBATH SBJICHUSI OKPY>KAIOIIET0 MUPA, UCTOJIb3Ys 3HAHUS U OIBIT, TOTy4YCHHBIE
OpU U3YYEHUH XUMUH, TMPUMEHSATh UX TMPU PEUICHUH MPoOJIeM B TMOBCEIHEBHON >KU3HH H TPYJIOBOM
JeSATEIbHOCTH;

— (¢opMupoBanne y OOydJalOMUXCS TYMAaHHUCTHYECKUX OTHOIICHWH, TIOHUMaHUs [[EHHOCTHU
XUMHUYECKUX 3HAHWUU IS BBIPAOOTKH DKOJIOTMYECKHU IEIeCO00Pa3HOr0 MOBEIACHUS B OBITY M TPYIOBOM
JESATETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 370POBBS U OKPY’KAIOIICH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIlUU K OOYYEHHIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO M CaMOBOCIHTAaHUIO Ha
OCHOBE YCBOEHHUSI OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY mpodwuis u
HANPaBIEHHOCTHU AaIbHEHIIIETO 00yUYCHHUS.

OOmiee uyMcnO 4YacoB, OTBEACHHBIX I HW3YYCHHs] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, cocTaBiseT 136 yacoB: B 8 kinacce — 68 "acoB (2 yaca B Hefieno), B 9 kiacce — 68 yacos (2
yaca B HEJICIIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHa4Ya/IbHbIE XMMHUYECKHE MTOHATHUS

[Ipenmer xumuu. Posib XMMHUM B KW3HU 4YEJIOBEKAa. XHMMHS B CUCTEME HayK. lejla W BelIecTBa.
®u3NYECKUEe CBOMCTBA BEIIECTB. ATperatHoe COCTOsSHUE BemecTB. [loHsATHE O MeToJax MO3HAaHMS B
xuMun. Yucrteie BemnecTBa U cMecu. CriocoObl pa3ieieHus CMecei.

ATOMBI U MOJEKyJIbl. XUMHYECKUE 31eMeHThl. CHMBOJBI XMMHYECKUX 3yeMeHTOB. [Ipocteie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckasi popmyra. BaJeHTHOCTh aTOMOB XUMHUYECKUX IJIEMEHTOB. 3aKOH IMOCTOSTHCTBA COCTaBa
BemecTB. OTHOcuTeNbHAsE aTroMHas Macca. OTHOcUTENbHAsE MOJIEKYJsipHas wmacca. MaccoBast g0
XAMUYECKOI0 3JIEMEHTA B COCAUHECHUH.

KommuectBo BemiectBa. Monbk. MomspHas macca. B3auMoOCBsSI3b KOJMYECTBA, MacChl U 4YHCIa
CTPYKTYPHBIX €IUHUIT BelecTBa. Pacu€Tel mo hopmysiaM XMMUYECKHUX COCTMHECHUM.

dusznyueckrue W XUMUYECKHUE SBICHUSA. XHUMHUYECKas peakmus W e€ MpU3HaKh. 3aKOH COXPAHCHHS
Macchl BellecTB. XHWMHUYeCKHe YypaBHeHHS. Kiaccudukaius XUMUYECKHUX peakiuii (COeqMHEeHHUS,
pa3noKeHus, 3aMEeIeHUs, OOMEHa).

Xumuueckuit 3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0M, MpaBuiiaMu paboThl B TaOOpaTOpuH U MpuéMamu oOpaIieHus ¢
1abopaTOpHBIM 000PYI0OBAaHUEM, U3YUCHUE U ONKUCAHUE (PU3NYECKUX CBOMCTB 00pa3IlOB HEOPTAHHMUECKUX
BEIECTB, HabOmoJeHue ¢u3nyeckux (MJIaBJI€HHE BOCKa, TassHUE JIbJja, pacTUpaHHUE caxapa B CTYIIKe,
KUIICHUE W KOHJCHCAIUS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHHE MEIHOW IPOBOJIOKH,
B3aMMOJICCTBHE MeJIa C KHUCJIOTOM) SIBJICHUH, HAOJIOJIEHHEe M OIMCAaHWE IPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiuii (pas3liokKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPHAOM Oapwus,
paznoxxenue ruapokcuaa menu (II) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kelle3a C PACTBOPOM COJU MU
(IT), m3ydyenune crocoOOB pa3ieleHHUs CMecei: C TMOMOIIBI0 MarHuTa, (pUIbTpOBaHWE, BHIIAPUBAHHE,
JUCTHUTSIIMSI, Xpomarorpadus, MPOBEICHHWE OYHCTKH TIOBAPEHHOW COJHM, HAOIIOJCHHUE W OIMUCAHHE
pe3yJabTAaTOB TMPOBEJEHUS OMbBITA, WLTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MAcChl, CO3JaHUE MOJesei
MOJIEKYJ (LIapOCTEPHKHEBBIX ).

Ba:kHeiinmue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3ayx — cmech razo. CoctaB Bo3ayxa. Kucimopoa — ayieMeHT U MpocToe BemecTBo. HaxoxaeHue
KHUCJIOpOJia B TIpUpoJie, PU3ndeckrue U XMMHUecKue cBoicTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopona. CrnocoObl TMONMy4YeHHs] KHUCIOpOAa B JIA0OpATOPUU U TPOMBIIUICHHOCTH. KpyroBopot
kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIINS KHCIOPO/Ia.

TemmoBoit 3pPeKT XUMHUECKON PEeaKINK, TCPMOXUMHUYCCKHIE YPAaBHEHHUS, 3K30- H SHOTCPMHUICCKHEC
peakuuu. TomanBo: yrojab U MeTaH. 3arps3HeHHE BO3/1yXa, YCHIIEHHE NapHUKOBOTO 3¢ (dekTa, pazpyiieHue
030HOBOTI'O CJIOSI.

Bonopon — snemeHT u mpoctoe BemecTBo. HaxokneHuwe Bomopona B mpupoje, (Gu3udecKkue u
XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CITOCOOBI osTydeHus. KuciaoTel u comu.

MonsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUUECKUM YPABHEHUSIM.

®dusnueckue cBoiicTBa Bojbl. Bona kak pactBoputens. PactBopbl. HachlllieHHbIE U HEHACHIIICHHbBIE
pacTBOphl. PacTBOpUMOCTH BelecTB B Bojie. MaccoBas J10J1sl BEIIECTBA B pacTBOpE. XUMHUECKUE CBONCTBA
BoAbl. OcHoBaHusA. Poiib pacTBOpOB B MpHUpOJAE M B KU3HU ueloBeka. KpyroBopoT BoAbl B MPHUPOJE.
3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MIPUPOIHBIX BOJI.



Knaccudpukanus  Heopranmdeckux  coeauHenmit.  Oxcuapl.  Knaccudukanus — OKCHIOB:
coneoOpa3yrolire (0OCHOBHBIEC, KUCIOTHBIE, aMpOTEepHBIC) U HecoleoOpasyomue. HoMeHkaTypa OKCHIOB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [loiryueHne okcuaoB.

OcHoBanus. Knaccudukanys ocHOBaHMMN: HIENOYM W HEpAacTBOpUMbIE OcHOBaHUS. HoMeHknaTypa
OCHOBaHMI. ®U3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHMM. [losryueHrne ocCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenkmarypa kucior. @u3nueckue U XUMHUYECKHE CBOMCTBA
kucnor. Psaa akrusHoctu MetaiuioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenkuatypa coneil. @uznueckne u XuMudeckue cBorcrtsa coneil. [lonydyenne coneit.

I'eneTnueckas CBsI3b MEXKy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIIPEJIEJICHUE COJEpKaHUS KHUCIOpOoJa B BO3JAyXe, IOIy4eHHE, coOHpaHue,
pacrno3HaBaHHE M U3yY€HUE CBOMCTB KHUCIOPO/ia, HAOMI0IEeHUE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM U
yCIIOBUSI BOSHMKHOBEHMSI M MpPEKpalleHUs] ropeHus (moxapa), 03HaKOMJICHHE C o0pa3laMH OKCHIOB U
OIMCaHUE UX CBOMICTB, MOJIy4YeHHE, COOMpaHue, paclio3HaBaHe U U3yUeHHe CBOMCTB BOJIOpOAa (TOPEHHE),
B3auMojeiicTBue Boaopoda ¢ okcugoMm wmeau (II) (BO3MOXKHO HCIONB30BaHHE BHUAEOMATEPUATIOB),
HaOroleHue oOpa3lloB BELIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBaHME OCOOCHHOCTEH pacTBOPEHUS
BEILIECTB C Pa3IM4YHON pacTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONpPEACIEHHOW MacCOBOW IOJEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBHE BOJbI C METaUlaMU (HATpUEM U KajblueM) (BO3MOXHO
UCTIOJIb30BaHUE BHJICOMATEPHANIOB), HCCIENIOBaHME OOPa3IOB HEOPTraHMYECKUX BEIIECTB Pa3ITHYHBIX
KJIaCCOB, HAOJIOJIEHUE W3MEHEHUsS OKPACKM WHIMKATOPOB B pacTBOpax KHUCIOT M IIeJoueH, U3ydeHHe
B3auMozeiicTBus okcuma meau (II) ¢ pacTBopoM cepHOl KHCIOTHI, KHUCIOT C METa/lIaMH, PEaKIUi
HEWTpaNU3alny, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METala JAPYTUM U3
pacTBOpa COJIM, PEUICHUE SKCHEPUMEHTAIBHBIX 3a/1ad Mo TeMme «BaxHelmme Kiacchl HEOPTraHMYECKUX
COCIMHEHUI.

Ilepuoanyecknin 3axkoH u Ilepuoamueckas cucremMa xumudeckux odiaemenros /[, MH.
MenpgeneeBa. CTpoeHue aToM0B. XUMU4eckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[TepBble TOMBITKH KJIACCU(UKANMA XUMHUYCCKUX JJIeMEHTOB. [loHSATHE O Tpymmax CXOTHBIX
3JIEMEHTOB (ILIE€JI0YHbIE U IEIOUHO3EMENbHbBIE METAILIbI, TAJIOTE€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE
00pa3yroT aMm(pOTEepHBIE OKCUIBI U THAPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepumonnueckas cucrema xumuyeckux sneMmeHToB J[. WM. MeHneneena.
Kopotkonepuoanas u juimaHonepuoanas ¢hopmsl [lepruonnyeckoit cucteMbl XUMHUECKUX dneMeHToB [1. 1.
MenpeneeBa. Ilepuoast u rpynnbl. PU3MYECKUN CMBICI MOPSIKOBOIO HOMEpPA, HOMEPOB NEpHOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aTroMmHbIX saep. M3otombl. OnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX
o0onouek aromoB mepBbix 20 xumuueckux annemeHToB I[lepuoamueckoit cucremsl J[. M. Menneneena.
XapakTepucThKa XHMMHMYECKOIO JJIEMEHTAa IO ero mnojoxeHuro B Ilepmoamueckoir cucreme J[. U.
Menneneesna.

3aKOHOMEPHOCTH M3MEHEHHMS paJdyca AaTOMOB XUMHWYECKHX DJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIaM.

3nauenue llepuoguyeckoro 3axkoHa u Ilepmoanueckoil CHUCTEMBI XMMHUYECKHX 3JEMEHTOB IS
pa3BuTUsA HayKu U npakTuku. [. Y. Menzaenees — y4€HbIN U TpakJaHUH.

Xumnueckasi cBa3b. KoBaneHTHas (moyisspHas M HEMOJSPHAs) CBS3b. DJEKTPOOTPHUIIATEIBHOCTH
XUMHUYECKUX 3JIeMeHTOB. FlOHHas CBS3b.

Crenenp okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. llpomeccsl okucieHus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



u3ydeHue OoOpaslloB BEIIECTB METAJUIOB M HEMETaIOB, B3aMMOACUCTBHE THUAPOKCHIA IIMHKA C
pacTBOpaMu KHUCJIOT U IIEJIOYEH, MPOBEIECHUE OMNBITOB, WUIFOCTPUPYIOLIUX HMPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKUil (TOpEHUE, pEaKIU Pa3I0KEHUs, COCUHEHHUS).

Meoswcnpeomemmnuwie ceasu

Peanmu3anus MeXnpeIMETHBIX CBS3€ld NPH HW3YYEHHH XMMHH B 8 KJacce OCYIIECTBIISIETCS 4Yepe3
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK W MOHSITUH, SBJISIOLIMXCS CHCTEMHBIMHU
JUISL OTZAEIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOu1re ecTecTBEHHO-HAayYHble TOHATHS: Hay4YHbIN (akT, runoresa, TeOpHs, 3aKOH, aHAJIN3, CUHTE3,
Kiaccu(uKkanus, MepHOAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHUE, MOJIEINb,
SIBJIICHUE.

®dusuka: mMaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOMbI, PaAHOAKTUBHOCTD,
MOJIEKYJa, AJIEKTPUYECKUI 3apsiji, BEIIECTBO, TelIO0, OO0BEM, arperaTHOe COCTOSIHME BeLIeCTBa, ras,
(u3nyeckre BeIUUNHBI, AMHUIIBI H3MEPEHUS, KOCMOC, TUTaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: gorocunTes, npixanue, omocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE IOPOJbI, IOJE3HbIE HCKONAEMBbIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peakuust

[Iepnonnueckuit 3akoH. Ilepuommueckass cucrtema xuMuueckux syieMmeHtoB JI. M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XUMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEpPUOJIOB, Kajius, KaJdblUsl W HMX COCAUHEHMH B COOTBETCTBUM C IIOJIO)KEHHEM DJIEMEHTOB B
[leproauueckoil cuCTeMe U CTPOCHHEM UX aTOMOB.

CrpoeHne BemecTBa: BUIABl XUMUYECKOW CBSI3U. THIBI KPUCTAJNIMYECKUX PEIIETOK, 3aBUCHMOCTD
CBOMCTB BEILIECTBA OT TUMNA KPUCTAIUNINYECKON PEIIETKN U BUAA XUMUYECKOHN CBS3H.

Knaccudukanuss v HOMEHKJIATypa HEOPraHMYECKHMX BeIECTB. XHMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCS K Pa3JIMYHbIM KJlacCaM HEOPraHWYECKUX COEIMHEHUN, TeHETHYECKas CBSA3b HEOPraHUYECKUX
BEIIECTB.

Knaccudpukanus XuMUYECKMX peakUuid M0 pa3nyHbIM IpU3HAaKaM ([0 4YHUCIy M COCTaBy
YYacTBYIOIIMX B PEaKIMH BELIECTB, MO TEMJIOBOMY 3(QeKTy, MO0 H3MEHEHHIO CTEHeHEeW OKHCICHMS
XMMHUYECKHX 3JEMEHTOB, MO OOpaTUMOCTH, MO YYAacTHUIO KaTalu3aTopa). DK30- U SHAOTEpMHUYECKUE
peaKuy, TEPMOXUMHUYECKHE YPABHEHUS.

ITonsatue o ckopocty xuMuueckoi peakuuu. [lonsaTrue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusx. IloHATHE O TOMOIEHHBIX M TIETEPOTreHHBIX peakuusax. [lonstue o karamuze. Ilonstue o
XMMHUYECKOM paBHOBeCHU. DakTOphl, BIUSIOLIME HAa CKOPOCTb XUMHYECKONW pPEAKIUH M IOJO0XKEHHUE
XMMHUYECKOTO PABHOBECHS.

OKHCINTENBbHO-BOCCTAHOBUTEIbHBIE peakuuu, JJIEKTPOHHBIN OanaHc OKHCIIUTEIBHO-
BOCCTaHOBUTEJIBHOW peakiuu. COCTaBIICHHE YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C
HCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOIrO OanaHca.

Teopus >7ME€KTPOIUTHYECKON AMCCOLUUALMH. DJIEKTPOJIUTBI U HEIEKTPOJINTHL. KaTHOHBI, aHUOHBIL.
MexaHu3M IUCCOLMALUU BELIECTB C PA3NIMYHBIMUA BHJAMH XUMHUYECKOW CBsA3H. CTENEeHb AMCCOLUALNH.
CunbHble U crabble AIEeKTPOIUTHI.

Peakuun wmoHHOro oOMeHa. YCIIOBHS TPOTEKaHUS pEaKIUi HOHHOTO oOMeHa, IOJHbIE |
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KHUCIOT, OCHOBAaHHMW M COJIEH B CBETE
MPEACTaBICHUN 00 JJIEKTPOIUTHYECKON nucconuanuu. KauecTBeHHbIe peakuuu Ha WOHBL [loHsiTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii Ikcnepumenm:



03HAaKOMJIEHHUE C MOJEISIMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMUYECKHUX BEIECTB — METAJUIOB U
HeMeTauoB (Tpaduta M anMasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHsA), HUCCIEIOBAHUE 3aBHUCUMOCTH
CKOpPOCTM  XMMHUYECKOW  peakIMM OT  BO3JEHCTBUS  pa3iW4HbIX  (PAaKTOpPOB,  HUCCIIEOBaHHE
AEKTPONPOBOIHOCTH PACTBOPOB BEIECTB, IMPOIECCca AUCCOIMALIMN KUCIIOT, IIeI04eil U cosiell (BO3MOKHO
WCIIOJIb30BaHNE BHJIEO MaTepUasoB), MPOBEIEHUE OMbBITOB, WIIIOCTPUPYIOIIUX NPU3HAKU MPOTEKAHUS
peaknuii moHHOro oOMeHa (oOpa3oBaHWE OCaaKa, BBIJCICHHE Ta3a, OOpa3OBaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPUMEPHl  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX  peakiuil  (FOpeHHe, peakiuu
pa3noXKEHUs,, COECIUHEHMs), PACHO3HABAaHUE HEOPraHMUYECKHUX BEIIECTB C IOMOINBIO KayeCTBEHHBIX
peakuuii Ha HOHBI, PELIEHUE dKCIIEPUMEHTAIBHBIX 3a7ad.

HemeTtayibl 1 MX coOeITHHEHHA

OOmast xapaktepucThuka TajgoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpPHBIC CTENEHH
okucnenusi. Ctpoenue u Pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. XUMHUYECKHUE CBOMCTBA Ha
npuMepe xjopa (B3auMOJAEWCTBHE C MeTallylaMH, HEMeTalUlaMH, Ieiaoyamu). XiopoBoaopor. ConsHas
KHCIIOTa, XUMHYECKHE CBOMCTBA, MONy4YeHHE, NMpUMeHeHHe. JleficTBue XJiopa M XJIOPOBOJIOpPOAa Ha
OpraHM3M uesoBeka. BakHelre XJI0puIbl U UX HaX0XKACHHUE B IPUPOJIE.

OOmiast xapakrepucThka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CTpoeHue M (u3MYecKHe CBOMCTBAa MPOCTHIX BEIIECTB — KHUCIOPOJA M CEpBHI.
AnnotponHble MOIU(UKAIIIKN KUCIOPO/Ia U cepbl. XUMHUECKUE CBOMcTBa cepbl. CepoBOIOPOI, CTPOCHHE,
¢usnveckne U XuMUYecKrue cBoiicTBa. OKCHIBI cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas
KHCJIOTa, (U3MYecKue W XUMHUYECKHE CBONCTBa (OOIIME Kak TMPEeACTAaBUTENsT Kjacca KHCIOT H
cnenuduueckre). XUMHUECKUE PEaKIUH, JeKallde B OCHOBE IPOMBIIICHHOTO CIoco0a IMOIy4YeHUs
cepHor kucaotThl. [Ipumenenune cepHoil kuciIOThl. COMM CEpHOM KHUCIOTHI, KAYECTBEHHAs pEaKIUs Ha
cynbhar-noH. Haxoxnenue cepbl u €€ coennHeHU B mpupoje. XUMHUECKOE 3arpsS3HEHUE OKPYKarollen
Cpelbl COeIMHEHMSMHU cepbl (KHUCIOTHBIE IOXIHW, 3arpsA3HEHHE BO3JyXa U BOAOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymibl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTETIEHU OKHCJICHUs. A30T, paclpoCTpaHEHHE B TMpHpoJe, (HU3NUYECKHE U XHUMHUYECKHE CBOWMCTBA.
Kpyrosopor azora B mnpupone. AMmuak, ero (¢u3NYecKue M XMMHUYECKHE CBOMCTBA, MOJIY4YCHHE MU
npumenenue. Conu aMMOHMS, WX (PU3MYECKHEe U XMMHUYECKHE CBOICTBa, mpuMmeHeHue. KadecTBeHHas
peakuuss Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOoJlydeHHe, (pU3NYeckhue W XUMUYECKHE CBOMCTBA
(obmme kak mTpeacTaBUTENs Kiacca KUCIOT M crnernuduueckue). Mcmnonb3oBaHue HUTPATOB U COJeH
aMMOHHUSI B KauecTBe MMHEPAJbHBIX YJIOOpeHuil. XHMMHUYecKoe 3arps3HEHHE OKpYKaIoleH cpelibl
COCMHEHUSIMH a30Ta (KUCIOTHBIE JOXKAM, 3arps3HEHUE BO3AyXa, MOYBBl U BoAoéMoB). Docdop,
aJIoTponHble Moaudukanuu (ocdopa, Gusnueckue M xumuueckue cBoiictBa. Oxcua ¢ocdopa (V) u
dbochopHas kucioTa, GU3NUYSCKUE M XHUMHUYSCKHE CBOWCTBA, monydeHue. Vcmonp3oBanue (ocdaToB B
KauecTBE MUHEPAIbHBIX YA00pEHUH.

OO6mras xapaktepuctuka 35eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
CTEMEeHH OKHUCIICHUS. YTJIepo, alIOTPONHbIe MOAU(UKAIINK, paCIPOCTpaHEHUE B MpUpoae, Gpusndeckue u
XUMHUYECKHe cBoicTBa. Ancop6ius. KpyroBopot yriepona B mpupoje. OKcubl yriepoaa, ux Gpusndeckue
U XMMUYECKHE CBOMCTBA, JEHCTBUE HA >KMBBIC OPTaHU3MBbI, ITOJIYYEHHE U NPUMEHEHHE. DKOJIOTHYECKHE
npobnemMbl, CBsi3aHHbIE C oOkcugoM yriaepoga (IV), rumoreza r1o0anbHOTO TMOTEIUICHUS KJIMMaTa,
MApHUKOBBIN 3P PEeKT. YToapHas KUCI0Ta U €€ CONM, X (PU3NUECKUEe U XUMUYECKHE CBOMCTBA, MOTy4YEeHUE
u mnpuMeHeHne. KauecTBeHHass peaknuss Ha KapOoHaT-wOHBL lcmonbp3oBaHue KapOOHATOB B OBITY,
MEUINHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauyanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBaX KaK O COEIMHEHHSX yriepona (MeTaH,
9TaH, ATUJIEH, alleTUJICH, 3TaHOJI, TJIUIEPUH, YKCyCcHasl KUcioTa). [IpupoHble HICTOYHUKH YTIIEBOJOPOIOB



(yromb, mnpHpoIHBIA Tra3, He(PTb), NPOAYKTHl HX TmepepaboTku (OEH3MH), UX poidb B OBITY U
NPOMBIIIICHHOCTH. [loHATHE O OMOJOTMYECKH Ba)KHBIX BEIECTBAX: JKUPAX, OelKax, yriaeBoAax — M MX
pOJIU B )KM3HM yelnoBeKka. MaTepraibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOWCTBA, MOJlydeHUE U NpuMeHeHue. CoeauHEeHUs
KpeMHus B npupojie. O0une npeacrasaeHus oo okcunae kpemuus (IV) u kpemaueBoit kuciaore. CUITHKaTHI,
UX UCIOJIb30BaHUE B ObITY, B NPOMBIIIJIEHHOCTU. BakHellne CTpoMUTeNbHblE MaTepHajbl: KEpaMHKa,
CTEeKJIO, LIEeMEHT, O0eToH, kene300eToH. IIpobimembl 0e30macHOrO MCMOJIB30BAaHUS  CTPOUTENBHBIX
MaTEpUaJOB B TOBCEIHEBHOM KU3HM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJISHOM KHCIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIUii Ha XJIOPUA-MOHBI M HaONIONEHHE TPU3HAKOB WX TPOTEKAHUS, OIIBITHI,
oTpaxamomue (U3NYeCKue M XUMHUYECKHME CBONCTBA TaJOr€HOB W HUX COEIMHEHUH (BO3MOXHO
WCIOJIb30BaHNE BUICOMATEPHUAIIOB), 03HAKOMJICHHE ¢ 00pa3aMu XJIOpUA0B (TaJOreHI10B), O3HAKOMIICHHUE
c oOpasnamu cepbl U €€ COCTMHECHHSIMHU (BO3MOXXHO HCITOJIb30BaHHWE BHICOMATEPHAIIOB), HAOIOICHHE
nporecca OOYIVIMBaHUS caxapa IOJ JAEHCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3ydeHHUE
XMMHUYECKHX CBOMCTB pa30aBlIeHHON CEpHOM KHUCIIOTHI, IPOBEACHNE KaueCTBEHHOM peakiuu Ha cynbdar-
WOH U Ha0JII0/ICHUE NPU3HaKa e€ MPOTeKaH!sl, 03HAKOMJIEHUE ¢ (PU3NIECKMMHU CBOWCTBaMHM a30Ta, pochopa
U UX COeIMHEHHMH (BO3MOXHO HCIOJB30BAHUE BUAEOMATEPHUATOB), 0Opa3liaMH a30THBIX U (ochHOpPHBIX
ynoOpeHull, MoJlydeHue, coOupaHHe, paclio3HAaBaHWE W M3yUYEHUE CBOMCTB aMMMaKa, IPOBEICHHE
KAueCTBEHHBIX pEeaKkIMi Ha HMOH aMMOHUS U ¢ocaT-uOH M H3y4YeHHE IMPU3HAKOB HX MPOTEKaHUS,
B3aUMO/JICIICTBIE KOHLIEHTPUPOBAHHOMW a30THOM KHUCJIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHAIIOB), H3yY€HHE MOJENeH KpUCTAIMUECKUX peIEToK anMmasza, rpadura, ¢ysuiepeHa,
O3HAKOMJIEHHUE C MPOLIECCOM aJICOPOIIMH PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM
NpOTUBOTa3a, TMOJy4YeHUe, COOUpaHUe, pACMO3HABAHWE M U3yueHHE CBOWMCTB YIJIEKUCIIOTO rasa,
NIPOBEICHUE KayeCTBEHHBIX peakiuil Ha KapOOHAaT W CWJIMKAaT-MOHBl W W3YYEHHUE MPU3HAKOB HX
MPOTEKAaHUs,  O3HAKOMJIEHME C  MPOAYKIMEH  CWIMKAaTHOW  NIPOMBILUIEHHOCTH,  PELIECHUE
9KCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BajkHelre HeMeTalIbl U UX COETUHEHUS.

Metanabl M UX COeIMHEHUS

OOmias xapakTepUCTHKAa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHMM MX IIOJIOKEHHUS B
[lepuoanueckoit cucrteme xumuyeckux sneMeHToB J[. M. MenneneeBa u ctpoeHuss aromoB. CTtpoeHue
MeTaJuI0B. MeTalinueckasi CBsI3b U METAJUINYECKasl KpUCTAJUIMYECKast peIIETKa. DIEeKTPOXUMHUYECKUH psijl
HanpspKeHud MetanoB. PU3MUECKHe U XMMUYECKHe CBOMcTBa MeTaiioB. OOLue crocoObl MoydeHus
MeTajuioB. [IoHATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTalb,
YyT'YH, JIOPAJTIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lenoynble Metaiuibl: monoxkeHue B llepuoandeckoi cucreme xuMHuueckux siemMeHtoB /J[. H.
MenzeneeBa, CTpOEHUE UX aTOMOB, HaXOXKJeHUE B mpupoje. dPuznyeckue U XUMHUYECKUE CBOWCTBA (Ha
npuMepe HaTpus U Kanust). OKCHJIbI M TUIPOKCUIBI HATPUS U Kanus. [IpuMeHeHne mieouyHbIX MEeTalioB U
UX COEOUHEHUMN.

[lenouHo3eMenbHbIE MeETaIbl MarHuidi M KanbLui: nosnoxeHue B Ilepuonmueckoil cucreme
XUMHUYecKHX 3reMeHToB [l. 1. MeHaeneeBa, cTpoeHre UX aTOMOB, HaX0XKJAeHUe B ipupoae. dusnueckue n
XMMHYECKHE CBOICTBA MarHus M Kajublus. BakHelue coeaMHEHNs Kaiuplus (OKCHJ, TUAPOKCHUJ, COJIN).
JXKe€cTkocTh BOABI M CIOCOOBI €€ YCTpaHEeHHUSI.

Amomunuii: nonoxenue B Ilepuonnyeckoit cucreme xumuueckux aieMeHToB JI. M. Menzeneesa,
CTpOEHHE aToMa, HaXOXAeHUE B Ipupoe. Pu3ndeckre U XUMHUYECKHUEe CBOICTBA almoMUHNSA. AMOTEpHBIE
CBOICTBa OKCHJA U THAPOKCHU/IA ATFOMUHHUSL.



Kenezo: nonoxenue B Ilepmoamnueckoir cucteme xumuueckux snemeHTtoB JI. U. Mennaeneesa,
CTPOCHHE aToMa, HaxokjaeHue B mpupoje. dusmyeckue M XUMHUECKUE CBOMCTBa »xene3a. OKCUABL,
ruapokcuabl 1 conu xenesa (I1) u sxenesa (I1I), ux cocras, cBoiicTBa U MosTy4yeHue.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE C oOpaslmamMu METaUIOB W CIUIaBOB, MX (U3MUYECKUMHU CBOWCTBAMH, H3y4YeHUE
pe3yJabTAaTOB KOPPO3WU METAIOB (BO3MOXKHO HCIIOJIb30BAaHHWE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJCHCTBHS OKCHJA KalblMs U HATpUS C BOAOH (BO3MOXHO HCIOJIb30BaHHE BUICOMATEPHUAJIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs keJae3a B KHUCTOopoje (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), TPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEaKlMi Ha MOHBI: MarHus,
KaNbIusl, amfoMuHus, 1MHKa, xkenesa (1) u xenesa (II1), menu (I1), HaOmrOeHIE U OMMCAHKE MIPOIIECCOB
OKpalllMBaHUs IJIaMEHU MOHAMU HATPUs, KAJIUS U KaJIbIUS (BO3MOKHO HCIIOIH30BAaHUE BHIEOMATEPUAIIOB),
ucciaeaoBaHue amMQpOTEPHBIX CBOWCTB THAPOKCHAA aJTIOMUHHMS W THAPOKCHIA IIMHKA, PEIICHHE
IKCTICPUMEHTAJIBHBIX 337124 10 TeMe «BakHeHIIe METaJTbl K UX COCTUHCHHUS.

XuMHSA U OKPYKAKOIIas cpeaa

BemectBa u MaTepuaiibl B IOBCETHEBHOM KM3HU YeNIOBEKa. be3omacHoe UCnoyib30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObITy. [IepBasi HOMOIIb MPU XUMUYECKUX 03KOTaX M OTPABICHUSX.

XUMHUECKOE 3arpsi3HEHUE OKpYKaroulel cpebl (peaesibHasi JOMyCTUMasi KOHIICHTPAallUsl BEIlECTB,
nanee — [1/1K). Posib XuMuu B pelieHMH SKOJIOTHUECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUabl).

Meoscnpeomemnwie ceasu

Peanuzanys MeXNpeaMETHBIX CBA3CH NPU U3YYEHUU XMMHUHM B 9 Kilacce OCYIIECTBIISIETCA 4epe3
UCIIOJIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHATUH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTecTBEeHHO-HAYYHbIE MMOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpUs, aHAIIU3, CUHTE3,
KIaccupuKanus, MEePUOANYHOCTh, HAOIIOJIEHUE, SKCIEPUMEHT, MOJCIMPOBAHHUE, U3MEPEHHE, MOJEIb,
SIBJICHUE, ITAPHUKOBBINA 3 (HEKT, TEXHOIOTHSI, MATESPHUATIBL.

®dusnka: MaTepusi, aToM, dJEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHU]I, U30TOIbI, PAJHOAKTUBHOCTD,
MOJICKYJIa, DJEKTPUUYCCKUN 3apsi, TMPOBOJHHUKH, TMOJYIPOBOJHUKH, JUAIEKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperarHoe COCTOSHHME BeIlecTBa, TIa3, pacTBOpP, PacTBOPUMOCTD,
KpUCTAJUTMUECKass pemIETKa, CIUIaBbl, (PU3NYECKHe BETUYMHBI, EIUHHUIBI H3MEpPEeHHs, KOCMHUYECKOe
IIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COMHILE.

buonorus:  ¢orocuHTe3, nApIxaHue, Ouocdepa, OIKOCHUCTEMa, MHUHEpaIbHBIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, MUTATEIbHBIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIC TOPOJBI, TOJE3HBIC HUCKOMACMBbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHUSI MPOTPaMMBbI OCHOBHOT'O OOIIero oOpa3oBaHMs JOCTHTAIOTCS B
xoJe oOydeHHss XUMHH B E€IUHCTBE Y4eOHON M BOCIHUTATENbHON JESITEbHOCTH B COOTBETCTBHH C
TPAJIUIIMOHHBIMU  POCCUHUCKUMHU  COIUOKYJIBTYPHBIMU M  JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
NPUHATHIMHE B OOIIIECTBE MPaBUJIaMU U HOPMaMU TIOBEJIEHUSI M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUSA,
CaMOpPa3BUTHUS U COLUATN3AIUU 00YUYaAIOITIXCS.

JIn4HOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHCTEMOMU
MO3UTHBHBIX IEHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE OIbITA JIEATETLHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YacTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEJIUIO, TIOHUMAaHUS 3HAUYEHHS XMMHMYECKON HayKd B >KM3HH COBPEMEHHOTO OO0IIeCTBa, CIIOCOOHOCTH
BJAQJIeTh JOCTOBepHOW uWH(MOpManueld O TEPeNoBBIX JOCTIKEHUSX U OTKPBITHSIX MHPOBOM U
OTEUYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa U OOIIECTRA;

2) rpa:kIaHCKOr0 BOCIMTAHUS:

MPEICTABJICHUS] O COIMAIBHBIX HOPMAaX W MpaBUJIaX MEXKIWYHOCTHBIX OTHOIICHUH B KOJUIEKTHUBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO IMOJIE3HOM, y4eOHO-MCCIIEI0BATEIHLCKON, TBOPUECKOM
W JPYyTUX BHJAAX JEATCIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW MACATENBHOCTH TIPH
BBITIOJTHEHUH Y4eOHBIX, MMO3HABATEIbHBIX 3a/1ay, BBIIOJHEHUH XUMHUYECKHX IKCIHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHHMMAHHUIO U B3aWMOIOMOIIM B MpPOIECCe ITOM yueOHO
JeSATEIbHOCTH, TOTOBHOCTH OLEHMBATH CBOE IOBEICHHUE W IOCTYNKHM CBOMX TOBApUILEH C MO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PEHUYECKHUE TMPEJACTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABJISIIONIME OCHOBY JUISI TIOHUMAHUS CYITHOCTH HAy4YHOU
KapTUHBI MHUpa, TPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHTHS TPHUPOJBI, B3aMMOCBS3SIX
YeJI0BeKa C MPUPOIHON CPEZIoH, O pOIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

No3HaBaTellbHbIE MOTUBBI, HAlIPaBJICHHbIE Ha TMOJY4YEHHE HOBBIX 3HAHHUM MO XMUMHH, HEOOXOIUMBbIE
JUis  OOBSCHEHUs HaAOMIOaeMBIX TIPOIECCOB U SBICHUH, TIO3HABAaTEIbHON, HWH(POPMAIMOHHON W
YUTATEICKOM KyJIbTYpPHl, B TOM YHCIIE HaBBIKOB CAMOCTOSTEIHHOW pabOTHl C Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIMTEPATYPOU, TOCTYITHBIMHI TEXHHUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

WHTEpEC K OOY4YeHHI0O U TIO3HAHHUIO, JHO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o0oOpa30BaHMIO, TMPOCKTHOM W HCCIEIOBATEIBCKON NIEATETBHOCTH, K OCO3HAaHHOMY BBIOODPY
HaIpaBJIEHHOCTH ¥ YPOBHS OOy4YCHHS B JaJIbHEHIIIEM;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE IEHHOCTU >XU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/J0POBbIO, YCTAaHOBKH Ha
3JI0pOBBIM 00pa3 KHU3HU, OCO3HAHWE TMOCIEACTBUI W HEMPUITHE BPEIHBIX MPHUBBIYEK (YMOTPEOICHHUS
QJIKOTOJIsl, HAPKOTHUKOB, KYPEHHS), HEOOXOIUMOCTH COOJIIO/ICHUS MPaBUiI 0€30MaCHOCTH MPHU 00paIIeHUuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY U pEaIbHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHUSA:

HWHTEpEC K MPaKTUYECKOMY H3YUYCHHIO Mpodeccuii U Tpyaa pa3InyHOTO POja, YBAKEHHUE K TPYAY U
pe3yapTaTaM TPYAOBOW NESITEIBHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIA BBHIOOP WHAMBUAYAIbHONW TPAeKTOPUM MPOJODKEHHUS OO0pa30BaHUA C Y4ETOM



JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIenTHOM
npoeCCUOHATBHON JEATETbHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHHH, TOTOBHOCTH aJaNTUPOBAThCA B
npodeccuoHaIbHOM cpee;

6) 3x010rMUecKOro BOCIMTAHUS:

9KOJIOTMUYECKH 11e7IeCO00pa3Hoe OTHOIICHHE K MPUPOJE KaK UCTOYHHUKY >KM3HHU Ha 3emiie, OCHOBE eé
CYILLIECTBOBAaHMs, MOHUMAHUE IIEHHOCTH 3/I0pOBOr0 M Oe30macHOro olpa3a KHU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MUECKOMY M TCHXMUYECKOMY 3/J0POBBIO, OCO3HAHHME IEHHOCTU
coOJIto/IeHHs MpaBUJI O€30IacCHOTO IMOBEACHUS NpU paboOTe C BELIECTBAMHU, a TaKXKe B CHUTYyallUsX,
YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHHS, IOJyd4aeMble IMPH HU3YyYEeHHUM XUMHUH, IJIs pElIeHHus 3ajad,
CBA3AHHBIX C OKpYXKaroLeHd IPUPOJHOW CpEeNOil, s IMOBBIMICHUS YPOBHS 3KOJOTMYECKOW KYJIBTYPBI,
OCO3HaHUs IN00ATBHOT0 XapaKkTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHHs MOCPEICTBOM METO/I0B
XUMHH, OKOJOTMYECKOIO  MBIIUICHUS, YMEHHS pYKOBOJCTBOBATbCSI MM B  IIO3HABaTEJIbHOM,
KOMMYHHUKATHBHOM M COIIMATIbHOMN MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTampenMeTHBIX ~pe3yJbTATOB  BBIACHSAIOT 3HAuUMMble UId  (popMupOBaHUS
MHUPOBO33pEHUS OOIlEHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMI, THIIOTE3a, (aKT, CUCTEMa, MpOLeCC,
SKCHEPUMEHT U JPYroe.), KOTOpble HCIOJBb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TNpeAMeTax u
MIO3BOJISIFOT Ha OCHOBE 3HAHMU W3 THX NPEAMETOB (OPMHUPOBATH MPECTABICHNUE O LIEJIOCTHON HAyYHOM
KapTUHE MHpa, U yHHUBEpcajbHble Yy4yeOHble JeWcTBUS (TIO3HABaTEIbHbIE, KOMMYHHKATHBHBIE,
peryisTUBHBIE), KOTOpble oOecrneynBaloT (OopMHpOBaHHE TOTOBHOCTH K  CAMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3naBaTebHBbIC YHHBeEPCAJIbHbIE YUeOHbIe 1eCTBUSA

ba3oBble JIornyecKue N1eiCcTBUA:

YMEHMSI UCTIONIb30BaTh MPUEMBI JJOTHUYECKOIO MBIIIJIEHHSI IPU OCBOEHUY 3HAHUI: PaCKpbIBaTh CMbICII
XMMHUYECKUX MOHSTUH (BBIAEIATh UX XapaKTEpHbIE NPU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C JPYIMMH
NOHSATHSIMH), WCIIONB30BaTh TOHSTHS Ui OOBSICHEHUS OTACIbHBIX (DaKTOB W SBICHH, BHIOUpPATH
OCHOBaHUSI W KpUTEpUU Uil KiIacCU(UKAMM XUMHUYECKMX BEIIECTB U XMMHUYECKUX PpEaKIUi,
YCTaHABIMBATh NPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3YUYEHHS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTHH), IE1aTh BHIBOJIBI U 3aKJIIOUEHUS;

yMEHHE TPUMEHATh B TMIpollecce TIO3HAHUSA TOHATUSA (MIPEeAMETHbIE U MeTampeIMeTHbBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENIH, HCIIOJIb3YEMbIE B XUMHHU, IPEOOPa30BBIBATH IIMPOKO MPUMEHSIEMbIE B
XMMUU MOJICNIbHBIEC TPE/ICTaBICHUS] — XUMHUYECKUH 3HAaK (CUMBOJ 3JIEMEHTAa), XUMHUecKas (opmyia U
ypaBHEHHE XHMHYECKOH peakiuu — MpPU pPELIeHWH Y4eOHO-TIO3HABATENBHBIX 3a/ad, C Y4ETOM JTHUX
MOJICTIbHBIX TPEJICTABICHUN BBIABIATE U XapaKTEpU30BaTh CYIIECTBEHHbIE INPU3HAKK H3Yy4aeMbIX
O0OBEKTOB — XHUMHYECKMX BEIIECTB M XUMHUYECKHMX PpEaKIHH, BBISIBIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMNHHO-CJIEICTBEHHBIE CBSI3U M MPOTUBOPEUNS B U3y4aeMbIX IIpoLeccax U SBICHUSIX.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUA:

YMEHHUE HCIO0JIb30BaTh IOCTABICHHBIE BONPOCHI B KAaYECTBE MHCTPYMEHTA ITO3HAHMS, a TaKXKe B
Ka4yecTBE OCHOBBI JUIs (HOPMUPOBAHMS TMIIOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYX/ICHUI;

npuoOpeTeHue OMmbITa IO IUIAHWPOBAHUIO, OpTraHU3alMd M  MPOBEACHUIO  YYEHHYECKUX
HKCHEPUMEHTOB, yYMEHHE HAOMI0IaTh 3a XOJOM IpOIecca, CaMOCTOSATENBHO IPOrHO3UPOBATH €ro
pe3ynbTat, (opMyIHpoBaTh 000OIIEHNS U BBIBOBI IO Pe3yIbTaTaM MPOBEIEHHOTO OIBITA, UCCIETOBAHMS,
COCTaBJIAITh OTYET O MpOJIeTaHHOM padoTe.

PabGora ¢ unopmaumeii:



yMEHHE BBIOUpPATh, aHATM3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIUIO PA3TUYHBIX BUIOB U (HOpM
MpEeACTaBICHUS, MOIYyYaeMyI0 U3 Pa3HbIX HMCTOYHHKOB (HAYUYHO-TIOMYJISIpHASI JUTEpaTypa XUMHUUYECKOTO
CoJIepXaHusi, CIpaBOYHbIE TOCOOUs, pecypchl MHTepHeTa), KpUTHUECKH OIICHUBATH MPOTHBOPEUUBYIO U
HEJ0CTOBEPHYI0 HHPOPMAIUIO;

yMEHUE TPHUMEHSTh pa3IMYHbIE METOABl W 3alpoChl MPU TIOWCKE W OTOOpe HH(pOpMAIMH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX [IJISl BBIMIOJHEHUS YYeOHbIX M II03HABATEIbHBIX 3a]ad4
onpeAeNnéHHOr0  TUMAa, MPUOOpPETeHHWEe OmbiTa B  00JaCTM  HUCHONB30BaHUS  MHGOPMAIMOHHO-
KOMMYHHUKATHBHBIX ~TEXHOJIOTUW, OBJIAJEHUE KyJIbTypOH aKTUBHOTO HCIIOJNIb30BAHUSA PA3TUYHBIX
MTOMCKOBBIX CHUCTEM, CaMOCTOSITEIHbHO BBHIOMPATh ONTUMAIbHYIO (OpMYy MpeCTaBieHUs HH(DOpMAIMHU H
WUTIOCTPUPOBATH pPEIIaeMbIe 3314 HECIOKHBIMU CXEMaMHU, AarpaMMaMu, ApyrumMu Gopmamu rpaduku
1 UX KOMOMHAIIUSIMHU;

YMEHHE UCIOJIBb30BaTh U aHAIM3UPOBATh B Mpollecce YUEOHOH U UCCIIE0BATENbCKON IEATENbHOCTH
nHpOpPMAIIMIO O BIWSHUM TPOMBIIIUICHHOCTH, CEIBCKOTO XO3SHWCTBa M TPaHCIOPTa HA COCTOSHHE
OKpY>Karolle MpUPOTHON CPEIbI.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBUSA:

yMEHHsI 3371aBaTh BOMPOCHI (B X0/1€ [Uaiora u (Wiu) AUCKYCCHH) TIO CYIIECTBY 00CYXKIaeMOil TEMBI,
(hopMyIHpOBaTh CBOM MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJHEHUS MTPEITIOKEHHON 3a1a4H;

YMEHUSL TPEACTABISATH IOIYUYEHHBIE pE3yJbTaThl IMO3HABATEILHOW JACSITENIBHOCTU B YCTHBIX H
MUCBMEHHBIX TEKCTax; JeiaTh MNPE3CHTAIMI0 PEe3yJbTAaTOB BBIMIOJHEHUS XHUMHYECKOTO HKCIIEPUMEHTa
(J1abopaToOpHOTO OIBITA, JIA0OPATOPHOU PAOOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUCOHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM TIO3HABATEILHONH W
HCCIIEIOBATEeNIbCKON JIeATEIbHOCTH TMPU PEUICHHH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE YuéTa 00IuX
UHTEPECOB U COIJIacOBaHUS MO3UIUN (0OCYXKIAeHHs, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD,
KOOpPJIMHALIUSI COBMECTHBIX JIEUCTBUM, ONpENEICHUE KPHUTEPUEB IO OLICHKE KAayecTBA BBINOJIHEHHOU
paboThI U ApyTHE).

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONpPENEesTh LEIH JESATENbHOCTH, IUIAHWPOBATh, OCYIIECTBIATH,
KOHTPOJIUPOBATh W TPU HEOOXOJAMMOCTU KOPPEKTUPOBATH CBOIO JIEATEIBLHOCTh, BHIOMpATh Hauboee
3¢ exTUBHBIC CMIOCOOBI PEIICHNUs YYeOHBIX U MO3HABATEIBHBIX 3374, CAMOCTOATEIFHO COCTABIISATh WIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA aITOPUTM JEHCTBUU TPH BBINOJHEHUU 3aJaHUM C YYETOM MOJTYyUYCHUS
HOBBIX 3HAHUI 00 M3y4aeMbIX 0OBEKTaX — BEIIEeCTBAX U PEaKIIUAX, OLIEHUBATh COOTBETCTBUE MOTYyUYEHHOTO
pe3ynbTaTa 3asBICHHOW 1€, YMEHUE HCIIOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, MpejiaracMble B
YCJIOBUH 3aJJaHUN.

HNPEIMETHBIE PE3YJbTATHBI

B cocTaBe mpenMeTHBIX pe3yJIbTaTOB MO OCBOCHHUIO 00S3aTENBHOTO COJEpPKAHUS, YCTAHOBICHHOTO
naHHOM (penepanbHO pabouel MpOrpaMMoOi, BBIICISIOT: OCBOSHHBIE OOYUYaIOIIMMHUCS HAy4YHBIC 3HAHUS,
YMEHUS U CTIOCOOBI JCHCTBUMN, crierupuIecKre sl MPEeIMETHON 00macTn « XuMUs», BUABI ACATEIHHOCTH
M0 TMOJIYYEHHUIO HOBOTO 3HAHMS, €r0 HMHTEpIpEeTaluy, MpPeoOpa30BaHUI0 U TMPUMEHEHHUIO B Pa3IUYHbBIX
y4eOHBIX 1 HOBBIX CUTYaIUsIX.

K konmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl HA 0a30BOM ypOBHE JTOJIKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUaIOIIUXCSI YMEHHI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHI: aTOM, MOJEKYJia, XUMUUYECKHI AJIEMEHT,

IIPOCTOE BEIIECTBO, CIOXHOE BEUIECTBO, CMECh (OAHOPOAHAsI M HEOJHOPOIHAsI), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BeIllecTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasl J10JI1 XMMHUYECKOIO 3JIEMEHTAa B COEIMHEHUH, MOJSPHBI O0BEM, OKCHI, KHUCIIOTa,
OCHOBAaHHUE, COJb, JJICKTPOOTPHUIATEIHHOCTh, CTENEHb OKHUCJICHHUS, XWMHUYECKas peakIus,



KJIaCCU(UKAIUS PEaKIUil: PeaKIMi COSAMHECHUS, PEAKIUU DPA3I0KECHUS, PEAKIIUU 3aMEIICHUS,
peakiu oOMeHa, 9K30- U SHJOTEPMUYECKHUE PEaKIUH, TeII0BOH A (PEeKT peakiyH, siIpo aToma,
JJIEKTPOHHBIN CJIOW atoma, aTOMHasi opOuTalb, paglyCc aromMa, XUMHUYECKasi CBs3b, NOJSpHAs U
HENoJsipHasi KOBaJEHTHAasl CBS3b, MOHHAS CBSI3b, NOH, KATUOH, aHMOH, PacTBOP, MaccoBas A0S
BelecTBa (ITPOIIEHTHASI KOHIICHTPAIIHSI) B paCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHSATHI U MPUMEHSTH 3TH MOHATUS TTPU
OTIMCaHUU BEIIECTB U UX MPEBPAICHUN;

UCTIOJIb30BaTh XMMHUYECKYI0 CHMBOJHKY U COCTaBJiC€HUS (HOpMyJ BEIIECTB M YpPaBHEHUH
XUMHYECKUX PEAKIIU;

OTIpeNIeNIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJMHEHUSX, CTETICHb OKUCIICHHS
9JIEMEHTOB B OMHApHBIX COEIUHEHMSX, MPUHAIJICKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy
coeMHEHMH 1o GopMysiam, BUJ XUMUYECKON CBSI3U (KOBaJCHTHAsI 1 MOHHAs) B HEOPraHUYECKUX
COE/IMHEHMUSIX;

packpsiBaTh cMbich [lepuoanueckoro 3akona [. 1. MenaeneeBa: 1eMOHCTPUPOBATH IOHUMAHUE
NEePUOINYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKHMX JJEMEHTOB OT MX TIOJIOKEHUS B
[lepuoanueckoii cucteme, 3aKOHOB COXPAHEHUSI MACChl BELIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOraipo;

OMMCHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy Ileproguueckoil CHUCTEMbl XMMHYECKUX
9JIEMEHTOB: pa3NUyaTh MOHATHUS «TJIaBHAs MoArpymmna (A-rpynmna)» u «mnobounas noarpynmna (b-
rpynmna)», Majible ¥ OOJBIINE MePUOIbI, COOTHOCHTH 0003HAUCHHs, KOTOPHIC HMEIOTCS B TAOIHUIIE
«Ilepuognueckas cucremMa xumuuyeckux »dneMeHToB [[. WM. MenaeneeBa» € YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHUS aTOMOB XMMMYECKHX AJIEMEHTOB (COCTaB M 3apsij sapa, odiiee
YHCIIO 3JIEKTPOHOB U paclpe/iesieHne UX MO IEKTPOHHBIM CIIOSIM);

KJIACCU(UITMPOBATH XUMHUYECKHIE DJIEMEHThI, HCOPTAHUYCCKUE BEIECTBA, XMMHUCCKHE PEAKIIHH
(TI0 YKCITy ¥ COCTaBy YYacCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3P deKTy);
XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB,
TIOATBEPIK/Iast OMMCAHNE TPUMEPAMHU MOJICKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX
pEeaKIINii;

IPOrHO3MPOBAaTh CBOWCTBAa BELIECTB B 3aBUCHUMOCTM OT MX KAaueCTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUI B Pa3JIUYHBIX YCIOBUSAX;

BBIUMCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMeHTa Mo (opMmyse COeTUHEHHs, MacCOBYIO JIOJII0 BEIIECTBA B pacTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OIEPAIlMy MBICIIUTEIIHON JESTEIbHOCTH — aHAJU3 U CUHTE3, CPaBHEHHE,
000011eHe, ccTeMaTU3alnio, KJIacCU(UKAIINIO, BBISBICHUE TPUUNHHO-CIIEICTBEHHBIX CBS3EH —
JUISL U3YyYEHHs] CBOWCTB BEIIECTB U XUMHYECKHMX PEAKIHMI, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HaHWS — HAONMIOJEHUE, W3MEpEHUe, MOJCIUPOBAHUEe, OJKCIEPUMEHT (peanbHBId U
MBICJICHHBIN );

CleI0BaTh MPaBUJIaM IOJIb30BAHUSA XUMHUYECKOW MOCYI0N M 1abopaTOpHBIM 00OpYyIOBaHUEM, a
TaKKe MpaBuiIaM OOpaIICHUs C BEIIECTBAMHU B COOTBETCTBUU C WHCTPYKIHUSMU TIO BBITIOTHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB MO IMOJTYYEHHIO U COOMpPAHUIO ra3000pa3HBIX BELIECTB
(BoOpoia W KHCJIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C OINpEAEIEHHOW MaccoBOM A0jel
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W TMPOBOAUTH XUMHUYECKHE OSKCIEPUMEHTHI TIO
pacmo3HaBaHUIO PAcTBOPOB IIEIOYEH © KHUCIOT C MOMOILIBI0 HWHAMKATOPOB (JIaKMYC,
dbenondTanenH, METHIIOPAHXK U JPYTHE).



K xoniy oOyuenus B 9 kJacce mpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpaXkaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHH: XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTMOH, AaHWOH, TIIPOCTOE  BEIIECTBO,  CJOKHOE  BEILIECTBO,  BAJEHTHOCTb,
JNEKTPOOTPULATEILHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas pEaKlus, XHUMHUYEecKas CBS3b,
TEII0BON 3 (EeKT peaklyu, MOJIb, MOJSIPHBIM 00BEM, pacTBOpP, IEKTPOIUTHI, HEIJIEKTPOIUTHI,
INEKTPOIUTHYECKAsT JUCCOIMALMS, DPEAKIUM HOHHOrO0 OOMEHa, KaTalu3aTrop, XHUMHUYECKOoe
paBHOBecHe, oOOpaTUMble W HEOOpaTUMbIe pEaKlIHUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaklMM, OKHUCIHUTENb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAaHOBJICHHE, aJJIOTPONUS,
aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs, METAJUINYECKasA), KpUCTAJUIMYEeCKast
pemérka, KOppo3usi METAJIJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKOW PEAKIIUH, IPEAEIBHO JOIyCTUMAs
koHuenTpauusa [1JIK BemecTsa;

WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHI U MPUMEHSTh 3TH MOHATUS TIPU
ONMCAaHUU BEUIECTB U UX MPEBPAILICHUN;

UCIIONBb30BaTh XMMHUYECKYI0 CHMBOJHKY JJisi COCTaBlieHHS (OpMysd BEIIECTB M ypaBHEHUM
XUMHYECKUX PEAKIIU;

ONpENENATh BaJEHTHOCTh M CTENEHb OKHUCICHHS XHMHYECKHUX 3JEMEHTOB B COCAMHEHUSX
pPa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KIAcCy COEAMHEHHUH I10
dopmynaM, B XUMHUYECKOH CBSA3M (KOBaJICHTHAsl, HIOHHAsI, METAJUTMYECKasi) B HEOPTaHUUECKUX
COEIMHEHMSX, 3aps/l MOHA M0 XUMHYECKOH (opmyse, XapakTep Cpellbl B BOJHBIX pacTBOpax
HEOPraHUUYECKUX COSAMHEHMM, TUI KPUCTANINYECKON PelIETKY KOHKPETHOTO BEIIECTBA;
packpeiBaTh cmbica llepuogmueckoro 3axona [[. M. MenneneeBa u JE€MOHCTPUPOBATH €O
MMOHMMAaHME: OIUCHIBATh M XapaKTepus3oBaTh TabinyHyro ¢opmy llepuonnyeckoil cucteMbl
XUMHUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHasl moArpymnmna (A-rpynmna)» U «modoyHas
noarpynna (b-rpynma)», manble U OONblIME TMEPUOIBI, COOTHOCUTH OOO3HAUEHUS, KOTOpHIE
UMEIOTCA B MEPUOAMYECKON Tabiuie, ¢ YHMCIOBBIMHU XapaKTEepPUCTHKAMU CTPOCHHS aTOMOB
XMUMHUYECKHX JIEMEHTOB (COCTaB M 3apsij A1apa, 00Iee YUCIIO 3JIEKTPOHOB M paclpeieieHue UxX
0 3JIEKTPOHHBIM CJIOAIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB
U UX COEIMHEHUI B Mpejesiax MalbIX NEPHUOI0B U TIaBHBIX MOATPYII ¢ YYETOM CTPOEHHUS HX
aTOMOB;

KJaccu(pUIUpoBaTh XUMUYECKUE 3JIEMEHThI, HEOPTaHUYECKUE BELIECTBA, XMMHUYECKHE PEaKLUU
(Mo uyMcay W COCTaBy YYacTBYIOIIUMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(QQeKTy, o
W3MEHEHHUIO CTeNeHEH OKUCICHHUSI XUMUYECKUX AJIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIMEe M cHenu(pUYecKre XUMHYECKHE CBOMCTBAa MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPK/Iasi OMHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

COCTaBJISITh YPABHEHHUS JIEKTPOIUTHUECKON JUCCOLUAMN KUCIIOT, HIeJIoUel U COJIel, MOIHbIE U
COKpalIEHHbIE YpaBHEHUS peaklUuii MOHHOTO OOMEHa, YpaBHEHHUS PEaKIfil, MOATBEP KIAIOIINX
CYyILIECTBOBaHUE T'€HETUYECKOW CBSI3U MEXY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI TOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHca TUX PeaKIInid;

IPOrHO3UPOBATh CBOICTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOBMOXHOCTH MPOTEKAHUS
XUMUYECKHUX NIPEBPAILCHHUM B pa3JIMUHBIX YCIOBUSIX;

BBIUHCIISTH OTHOCHUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa Mo (opmyse COeTUHEHHs, MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
IIPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIINY;



coOro1aTh TpaBWja MOJB30BAHMS XUMHUUYECKOW MOCYI0M M JabopaTOpHBIM O0OpyIOBaHHUEM, a
TaKXke MpaBuiia OOpalleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBITOJHEHHIO
7a00paTOPHBIX XMUMHUYECKHX OIBITOB IO MOJYYCHHIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yriIeKucioro rasa);

IPOBOUTH PEAaKUUH, IOATBEPKIAIONINE KAYeCTBEHHBI COCTaB pPA3IMYHBIX BEIIECTB!
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAWI-, KapOoHat-, ¢ocdar-, CHIUKAT-,
cynabdar-, TUAPOKCHI-MOHBI, KAaTHOHBI aMMOHHS W HWOHBI HM3YYCHHBIX METaJUIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX BEIECTB;

MIPUMEHSATh OCHOBHBIE OIEPALIMU MBICIUTEILHON JACATENbHOCTH — aHAJIU3 U CHHTE3, CPAaBHEHHUE,
00001IeHNe, CHCTEMATHU3aNIO, BBISIBICHUE MPUYUHHO-CICACTBEHHBIX CBSI3€H — IS M3yYeHUS
CBOWCTB BENIECTB W XUMHUYECKHUX pEaKIWH, eCTCCTBEHHO-HAYYHBICE METOMABI ITO3HAHHUS —
HaOJII0/IeHNe, U3MEPEHNE, MOJISTTMPOBAHNE, SKCIIEPUMEHT (peasIbHbII U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoanuecTBo 4acos

Ne HaunmenoBaHue pa3ieioB U TeM DJIeKTpPOHHbBIe (HM(pPOBbIE)
KonTtpoibHbie IIpakTHyeckune
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NIOHATHS
X — 0

1.1 ecif?;;omﬁ{x::;alf 1(1) zsfzzecmﬁ 5 2 bubmmorexa OK

’ P https://m.edsoo.ru/7f41837¢

JIeATEIIbHOCTH YeJIOBEKa

12 BemecTBa 1 xuMmudeckue 15 | but6mmoreka [{OK

’ peakiuu https://m.edsoo.ru/7{41837¢

Uroro no pazaeny 20

Pa3znen 2. BaxHeillne npeacTaBuTe/ i HEOPraHUYeCKUX BelllecTB
)1 Boznyx. Kucnopoz. [lonsitue 06 6 bubmuoreka [IOK

’ OKCHAax https://m.edsoo.ru/7f41837c¢
29 Bognopoa. Ilonstue o kuciorax u g | bu6mmoreka [IOK

' CoJIsAX https://m.edsoo.ru/7f41837¢
73 Bona. PactBopsl. [lonstue 06 5 1 1 bubnuoreka [JOK

' OCHOBAHHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCcChl 1 1 1 bubmuoreka [JOK

’ HEOPraHUYECKUX COCAMHEHUN https://m.edsoo.ru/7{41837¢

Hroro no pazneny 30

Paspnen 3. Ilepnoanueckuii 3axon u [lepuognyeckas cucrema xumuideckux 31eMeHToB /[, U. MenaesieeBa. CTpoeHne aToMOB. XHMHYECKas

c¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE peakuuu

3.1 [lepuoauueckuii 3aK0H 1

7

but6mmoreka [JOK




Ilepuoanueckas cucrema
XUMHUYECKHX djieMeHToB 1. 1.
MenneneeBa. CtpoeHne aToma

https://m.edsoo.ru/7f41837¢

XUMHYECKAA CBA3b.

bu6mmoreka [IOK
32 ORHCIHTEIIbHO- 8 https://m.edsoo.ru/7f41837¢c
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PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837¢
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/1esi0B U TeM uugpoBbIe
Ne i/m P Konrpoabnsie | IlpakTnyeckne (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paspnen 1. BemecTBo 1 XMMH4YeCKHE PeaKIUH
[ToBTOpeHMEe U yriayOieHne 3HaHuH Bubmiorexa LIOK
1.1 P yey 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/IesioB Kypca 8§ kiacca 6
OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX Bubmiorexa LIOK
1.2 . P 4 https://m.edsoo.ru/7f41a63
peakuuii
6
DNEKTPOIUTHYECKAS UCCOLUAIIMS bubmorexa LIOK
1.3 P A HHambL 8 1 1 https://m.edsoo.ru/7f41a63
XUMHYECKUE peakllui B pacTBOpax 6
Hroro no paszneny 17
Pa3gen 2. HemeTa/JILI M X COCIHUHEHUS
OO0mias XxapakTeprucTUKa XUMHUECKUX bubmmorexa OK
2.1 5 P P 4 1 https://m.edsoo.ru/7f41a63
sneMeHToB VIIA-rpynmebl. ["anorenst 6
OO0m1as XxapakTepruCTUKa XUMHUECKUX bubnuorexa [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIMHECHMUS 6
OO0m1as XxapakTepucTUKa XUMHUECKUX bubnuorexa [JOK
23 aneMeHTOB VA-rpymisl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a63

COCAMHCHUA

6




OO61as xapakTepuCcTHKa XUMUYECKUX

but6mmoreka [{JOK

2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 https://m.edsoo.ru/7f41a63
KPEMHUI U UX COCTUHECHUS 6
Uroro no pazaeny 25
Paszpnen 3. Metasuibl M UX COeIMHEHUA
bubmmoreka [{OK
3.1 OO0mIme CBOMCTBA METAINIOB 4 https://m.edsoo.ru/7f41a63
6
bubmnoreka [JOK
3.2 Baxwneiiime MeTanibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Wroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xaiomas cpeaa
bu6nuoreka [JOK
4.1 BemiectBa 1 MaTepuaibl B )KU3HH YellOBEKa 3 https://m.edsoo.ru/7f41a63
6
Wroro no pazneny 3
bubmuoreka [JOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a63
6
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

8 KUIIACC
Kon "
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJibTarTa
1 ITo Teme: «IlepBoHauanbHbIE XUMUYECKHUE TTOHATHS
pPacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKHUX TMOHSTHUH: aToM, MOJIEKYJIa,
XUMHYECKMH 3JIEeMEHT, MPOCTOE BELIECTBO, CIIOXHOE BEHIECTBO, CMECh
(omHOpOIHAS W HEOAHOPOIHAs), BAJIEHTHOCTh, OTHOCHTENIbHAs aTOMHas W
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEUIeCTBa, MOJIb, MOJIIpHas Macca,
1.1 MaccoBasi J0Js XMMHUYECKOrO 3JIEMEHTa B COEAMHEHUHU, MOJISIPHBIM O0BEM,
XMUMHYECKasi peaKuus, KIacCUPUKAIMA pPEaKUuil: peakuu COeAMHEHUS,
peaKuu PpasNioKEHUs, peaklMHU 3aMelIeHUs, peakuuu oOMeHa, D5K30- U
HHJIOTEPMHUYECKHE PEaKIMH, TEIIOBON (PPEKT peakluu, pacTBOp, MaccoBas
JIOJIS BeIecTBa (MPOICHTHAs! KOHIIEHTpAIUs1) B PaCTBOPE
1 WUTFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHUYECKHUX TIOHATHH W
' MPUMEHSATH 3TU NOHATHUS IIPU ONKUCAHUM BEIIECTB U UX MPEBPAICHUI
13 MCIIONb30BaTh XUMHUYECKYIO CHUMBOJIMKY ISl COCTaBJICHUS (POPMYIT BEIIECTB U
' YpPaBHEHUN XUMHUUYECKUX PEaKIUi
L4 pacKpbIBaTh CMBICH 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HHUs, 3aKOHA ABOTraipo
1.5 OTIPEICIIATh BAJICHTHOCTh AaTOMOB 2JIEMEHTOB B OMHAPHBIX COSTMHEHHSIX
L6 KIACCU(PUIIMPOBATh XUMUYECKHE peakuud (M0 YHUCIy U COCTaBy
' Y4acCTBYIOUIMX B PEAKIMH BEILIECTB, MO TEIIOBOMY 3P (hEKTy)
1.7 BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
18 BBIUMCIISATH MAacCOBYIO JOJI0 XMMHMYECKOTO JJieMeHTa 1o (dopmyie
' COEJIMHEHMS,
1.9 BBIYMCIISATh MAaCCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE
110 IPUMEHATh €CTECTBEHHOHAYYHbIE METOJAbl IO3HAHUS — HAOJIOJEHUE,
' U3MepeHHe, MOJICTUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICIICHHBIN)
2 ITo Teme: «BaxHenmme npeIcTaBUTENN HEOPTaHUYECKUX BELIECTB»
1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TOHATHM: OKCHJ, KHUCIOTa,

OCHOBAHHE, COJIb




2.2

ONpeAeNiaTh NPHUHAJIEKHOCTh BEIIECTB K  ONpPENeN€HHOMY  Kilaccy

coeqiMHeHuil o Gpopmynam

23

KJIaCCI/I(bI/IL[I/IpOBaTL HCOPTaHUYCCKUC BCIICCTBA

24

XapakTepu30BaTh (OMHUCHIBaTH) OOIIME XUMUYECKUE CBOWCTBA BEIECTB
pa3IMyYHBIX KJIACCOB, IMOATBEpKAas OINHUCAHUE MPUMEPAMU MOJEKYJISIPHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IMPOrHO3UPOBATH CBOMCTBA B€IICCTB B 3aBHUCHMOCTH OT HX Ka4C€CTBCHHOI'O
COCTaBa, BOBMOXHOCTHU MPOTCKAHUSA XUMHUUYCCKHUX npeBpameHHfI B pa3IMYHbBIX

YCIOBHSIX

2.6

CJIEZIOBATh IMpaBUJIaM I0JIb30BAaHHUSI XMMHUYECKON MOCYJON M J1a00paTOpHBIM
o0opysOBaHHEM, a TakKXkKe TMpaBuUiIaM OOpalleHUs C BEIIeCTBAMU B
COOTBETCTBUU C HHCTPYKIUSMH IO BBHITIOTHEHUIO JTa00PAaTOPHBIX XUMHUYECKUX
OTIBITOB IO TOJIYYECHUIO M COOMPaHMIO Ta3000pa3HBIX BeUIeCTB (BOAOpOJAA U
KHCIIOPO/Ia), IPUTOTOBJICHHIO PAaCTBOPOB C OMNPEACIEHHOW MacCOBOW JTOJICH
paCTBOpéHHOFO BCIICCTBA, IJIaHUPOBATh u IMPOBOAUTD XUMHNUYCCKHEC
HKCIEPUMEHThl [0 PACIO3HABAHHWIO PACTBOPOB IIIEJIOYEH U KHUCIOT C

MMOMOIIIBIO UHAUKATOPOB (J'IaKMyc, (beHOJ'I(l)TaJ'ICI/IH, MCTHUJIOPAHXK U ):[pyme)

2.7

MMPpOBOAUTD paCLIéTBI M0 YPaBHCHHUIO XUMHUYECKOH pcakuuun

ITo Teme: «Ilepuognueckuii 3akoH u Ilepuonnueckas cucremMa XUMHYECKUX
anemenToB JI. M. MennaeneeBa. CTpoeHne aroMoB. XUMHYECKas CBS3b.

OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIC PpCaKknum»

3.1

pacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKMX IOHATHH: SIpO aroMma,
AIIEKTPOHHBIN CIIOM aroma, aToMHasi OpOuTalb, pajiuyCc aromMa, XUuMUYecKas
CBS3b, HoJIsipHas u HeToJspHast KOBaJICHTHAs! CBSI3b,
AJIEKTPOOTPHULIATEILHOCTh, HOHHAs CBS3b, WOH, KAaTHOH, AHUOH, CTEIEHb

OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IPOBaTB XUMHNYCCKHEC 3JICMCHTBI

33

OIKCHIBATh U XapaKTEPU30BaTh TaObIUUHYI0 Gopmy [lepronnueckoit cucremMbl
XUMHUYECKHX JJIEMEHTOB: pasNu4arTh TMOHITHS «TJIaBHAs MOATpyIa
(Arpynma)» u «mnobounas moarpynmna (brpymma)», «manbie» U «OOJBIIHE)»

HEPUOBI

34

packpbiBaTh  cMblcn  llepmoamueckoro  3akona .M. Menxeneesa:
JEMOHCTPUPOBaTh TOHHMMAaHUE NEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB

XUMHUYCCKUX 3JICMCHTOB OT UX IIOJIOXKCHHA B HCpI/IOIlI/I‘{eCKOﬁ CHUCTEMC

3.5

COOTHOCHTh 00O3HA4eHUs, KOTOpble uMeroTcs B Tabmuue «llepuonmueckas




cucTteMa xXumuuyeckux oanemenToB .M. MenaeneeBay ¢ 4HCIOBBIMHU
XapaKkTEPUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKHUX HIIEMEHTOB (COCTaB H
3apsia sijipa, 0011Iee YUCIo JIEKTPOHOB U PACIIPEACIICHUE UX T10 YJICKTPOHHBIM

CJI05IM)

3.6

ONPCACIIATh CTCIICHD OKUCJICHUA 3JICMCHTOB B 6I/IHapHLIX COCOUHCHUAX

3.7

ONpeaCiIsIiTb BUJ XHUMHUYECKOH  CBS3U (KOBaJICHTHaSI n I/IOHHaﬂ) B

HEOPTaHUYCCKUX COCIUHCHUAX

9 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30BaTeJIbLHON NPOrPAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo Teme: «BemecTBO U XUMUYECKask PEaKIUs»

1.1

PacKpBIBaTh CMBICT OCHOBHBIX XUMUYECKUX MTOHSATUIN: PACTBOD, dJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAs JAUCCOLMALUS, PEAKIUU HOHHOIO
oOMeHa, KaTtaau3aTop, XUMUYECKOe paBHOBECHE, 0OpaTUMbIE U HEOOpaTUMbIE
pEaKIMK,  OKHCIHMTEIbHOBOCCTAHOBUTEIBHBIE  PEAKIMH,  OKHUCIUTENb,
BOCCTaHOBUTEJb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOMHS, aM(POTEPHOCTH,
XAMHYECKas CBSI3b (xoBaseHTHaA, HMOHHAas, MeTayuThIecKas),

KpUCTAJININICCKad peméTKa, CIINIaBbI, CKOPOCTH XUMHYECKOMN pCakuuun

1.2

HUITIOCTPpUPOBATH B3alMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHSITHH u

IMPUMCHSATDH OTU IMOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

COCTAaBJIATH YPaBHCHUSA 3H€KTpOJ’IHTH‘IGCKOI>i Jucconuanuu KucCJIoT, IHGHO‘Ieﬁ

u COHCﬁ, IIOJIHBIC U COKpaH_[éHHBIC YpaBHCHHUA peaKI_II/Iﬁ HOHHOTI'0 OOMEHa

1.4

PpacCKpbIBaTb CYHIHOCTDb OKHUCIUTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKL[I/Iﬁ

MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOT0 OanaHca ATHX PEeaKIHi

1.5

MPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PeaKIuu

ITo Temam: «HemeTamis! u ux COCOAUHCHUA» U «MeTamisl 1 ux COCOUHCHU

2.1

XapaKTepu3oBaTh (OMUCHIBaTh) oOOHIMEe U cheuuuyecKue XUMHUYECKUe
CBOMCTBA MPOCTHIX U CIOXKHBIX BEILIECTB, MOATBEPK/1ast OMMCAHNUE TPUMEpPaMU
MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOLIUX XHUMHUYECKUX

peaxkuui

2.2

COCTaBJIATb  YPABHCHUA peaKuHﬁ, NOATBCPIKAAOIUX  CYHICCTBOBAHUC

TEHETUYCCKOM CBSI3U MCXKIY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOrHO3UPOBATH CBOMCTBA BEHIISCTB B 3aBHCHUMOCTH OT HX CTPOCHUA,

BO3MOJXHOCTH TPOTCKAHUA XUMHYCCKUX HpCBan_ICHI/II\/'I B PA3JIMYHBIX




YCIIOBUSAX

2.4

CJIEZIOBATh MPaBHJIAM IOJIb30BAHMSI XUMHYECKON TMOCYJ0H M J1a00paTOpHBIM
o0opysoBaHHMEM, a TaKXKe TMpaBuUjaM OOpalieHUs C BEIIECTBAMU B
COOTBETCTBUU C HHCTPYKIUSAMH TI0 BBITIOJTHEHHUIO JTA00PATOPHBIX XHMHUECKUAX
OTIBITOB MO TIOJYYEHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U

YTJIEKUCIIOTO Ta3a)

2.5

MMPOBOAWTL PCAKIHHU, MOATBCPKIAAIOIIUC Ka4eCTBEHHLIA COCTaB Pa3IIMYHBIX
BEIIIECTB. pACIO3HABATh OMBITHBIM MyTEM XJIOPUA-, OpPOMHI, HOAUI,
kapOoHat, gocdar, cunmkar, cynbdar, THAPOKCUIUOHBI, KATHOHBI AMMOHUSI,
WOHBl H3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIHE B BOJHBIX PacTBOpax

HCOPTaHNYCCKUX BCUICCTB

ITo Teme: «XuUMUS U OKPYIKaAIOLLIAs Cpeaay

3.1

pacKpbIBaTb CMBICJI OCHOBHBIX XMMHMueckux mnoHstui: IIJIK Bemectsa;

KOppO3Usl METAJIOB

3.2

PUMEHSTh OCHOBHBIE OIEPAIlMH MBICIHTEIBHON IEATEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AINIO, BBISIBICHUE MPUYUHHO-
CIIEJICTBEHHBIX CBSI3€H — JUIS HM3YYEHHS CBOMCTB BEMICCTB M XHMHUYCCKHX
peaKiMii; eCTeCTBEHHOHAYYHbIC METOJbl TO3HAHUS — HAOJIOJICHUE,

U3MEepEeHHe, MOJIETUPOBAHUE, SKCIIEPUMEHT (peasIbHbIM U MBICIIEHHBIN)




MMPOBEPSEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJIBHLIe XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponp XuMHUM B KU3HU YeJOBEKa. XUMHUS B CUCTEME HayK. lTena u

BeliecTBa. OU3NYECKUEe CBOKMCTBA BEIIECTB. ArPEraTHOE COCTOSIHUE BEIIIECTB

1.2

[Tousate o Mmeromax mo3HaHWsA B xuMuu. Yucrtele BemectBa M cMecu. CriocoObl

paszaeneHust cMecen

1.3

ATOMBI U MOJICKYJIBL. Xumuueckue djieMeHTBl. CHUMBOJIBI XMMHYECKHX DJIEMEHTOB.

[IpocTeie U cil0XKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUeHUE

1.4

Xumuueckas (opmyna. BajaeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCUICCTB. OtHocuTenbHass aTromMHasg Macca. OTHocUTeIbHAsS

MOJICKYJIsIpHas Macca. MaccoBas J0JI1 XUMHYCCKOI'oO 3JIEMEHTA B COCAMHCHUHU

1.5

KomnuectBo BemectBa. Mosib. Moisipasi macca. B3anmMoCBs3b KOJIMYECTBA, MAcChl U
qucla CTPYKTYPHBIX €OUHHI] BemecTBa. Pacu€tel mo ¢dopMynaMm XUMHUYECKUX

COETUHEHUN

1.6

dOu3nueckue U XUMHUYECKHE SBICHUSI. XHUMHUYECKast p€akuuga u eé IIPpU3HAKH. 3aKkoH
COXpaHCHUA MACChl BCILICCTB. XHUMHYECKHUE YpaBHCHHUHL. KﬂaCCH(bHKaHHH XHUMHNUYCCKHX

peakuuii (CoeqMHEHus, Pa3I0KEHU, 3aMEIICHHs, OOMeHa)

1.7

XUMHAYECKUN DSKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TMOCYJIOM, C MpaBUIIaMHU
paboTsl B abopaTopuu U mnpuémMamu oOpalieHus ¢ J1abopaTOPHBIM 000pPYAOBaHUEM,
M3yYCHHE W ONHCaHWe (U3MUYECKUX CBOHCTB OOpAa3IOB HEOPTaHWYECKUX BEIIECTB,
HaOmrozieHue (Qu3znuecknx (TUIaBIICHWE BOCKA, TasHUE JIbJla, pacTHUpaHUE caxapa B
CTYIIKE, KUTICHUE Y KOHJICHCAIIUS BOJIbI) U XUMUYECKUX (TOPCHHE CBEYH, MPOKAITUBAHNE
MEIHON TPOBOJIOKH, B3aUMOJCHCTBHE MeJa C KHCJIOTOW) SIBJICHUH, HAONIOJACHHUE U
OMHCaHWE TPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakuui (pa3iokeHHe caxapa,
B3alMOJICIICTBHE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapus, pasioKeHUEe TUAPOKCUaa
menu(Il) mpu HarpeBanumm, B3amMojeicTBHE xene3a ¢ pactBopom coinu Mmemau(Il),
M3YYCHHE CIOCOOOB pa3felieHusi cMmeceid (C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUBaHUE, IUCTWIULLMS, Xpomarorpadus), MpPOBEACHHE OYHCTKH IOBApEHHOM
COJM, HAaOJIO/ICHNE U OINMCAaHUE Pe3yIbTaTOB MPOBEACHHS OMBITA, MILTIOCTPUPYIOIIETO

3aKOH COXPaHEHHs MaccChl, CO3/JaHUE MOJIETIeN MOJIEKYJI (IIapOCTEPKHEBBIX )

Baxwuerime npencTaBuTeN HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech ra3zoB. CoctaB Bozayxa. Kucimoposl — 3J1eMEHT UM MPOCTOE BEHIECTBO.




Haxoxnenue xucinopoaa B npupoje, Gu3nyeckue U XUMHUYECKUE CBOMCTBA (peaKiuu
roperusi). Okcunbl. [Ipumenenune kucnopoga. CrocoObl MOMyYeHHUs KHCIOpOAa B
naboparopuu M TpPOMBINUIEHHOCTH. KpyroBopor kuciopoaa B mpupoae. O30H —

AJJIOTPOITHAA MOI[I/I(i)I/IKaI_[I/IH Kucjaopoaa

2.2

TennoBoil 3¢(ekT XMMHUYECKOH peakiuu, TePMOXMMHUYECKHE YpaBHEHHsS, 3K30- U
SHAOTEPMUYECKUE peakuuu. TOIUIMBO: Yrojib W MeTaH. 3arps3HEHHE BO3/AyXa,

yCHIJIEHHE TapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CI0s
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Bonmopon — anmemeHT M npocroe BelecTBo. HaxoxneHuwe Bomopoxa B IPUPOIE,
¢du3uyecKkne U XMMHYECKHME CBOWCTBA, NMPUMEHEHHE, CIOCOObI moiydeHus. KucioTel u

COJIM
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Monsipablit 00BEM ra3oB. PacuéThl 10 XUMHUYECKUM YpaBHEHHUSIM

2.5

®duznueckre cBoicTBa Boabl. Boja kak pactBoputens. PactBophl. HackllieHHBIE U
HEHACBILLIEHHBIE PACTBOPBL. PaCTBOPUMOCTH BEIIECTB B BOJIe. MaccoBas 1051 BEMIECTBA
B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbI. OcHOBaHUA. Posib pacTBOPOB B MPUPOJIE U B
JKU3HHU 4enoBeka. KpyroBopoT Bozbl B IpUpoJe. 3arpsa3HEHUE NPUPOAHbIX BoA. OxpaHa

M OUUCTKA NPHUPOJHBIX BOJ

2.6

Knaccudukanus Heopranmuecknx coemauHenuit. Oxcuapl. Knaccudukaruss OKCHIOB:
coneoOpasywimue (OCHOBHBIC, KHCIOTHBIe, amM(pOTEepHBIE) M HecoJieoOpasyomIue.
Homenkiatypa okcunoB. @u3nueckre U XMMUYECKHAE CBOWCTBA OKCHUIOB. [lomyyenue

OKCHAOB

2.7

OcHoBanuga. Knaccudukanuss ocHOBaHMWL: MIENOYM U HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBanuil. DuU3MYECKHE MW XHUMHUYECKHE CBOKWCTBA OCHOBAHMIA.

[Tonydyenue ocHOBaHMIt

2.8

Kucnotel. Knaccuduxamuss xucinor. Homenknatypa kucinor. OPusndeckue U
XUMHUUYECKHE CBOMCTBA KUCIOT. Psag aktuBHOCTH MetaiuioB H.H. bekerosa. [lonyuenue

KHUCJIOT

2.9

Conu. Homenkiarypa coneil. ®u3nueckue U XMMUYECKUE CBOMCTBa cotieid. [lonyuenne

coJien

2.10

I'enernueckas cBSI3b MCKAY KiIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHAYECKUH IKCTICPUMEHT: KaueCTBECHHOE OIpEACIICHUE COJCpIKAHUS KHUCIOpoJa B
BO3/yXe, MOJIy4eHUe, COOMpaHHe, pAclo3HaBaHUEC W HM3YYCHHE CBOWCTB KHCIOPOAA,
HAOII0/IEHUE B3aUMOJICHCTBUSI BEIIECTB C KUCIOPOAOM M YCJIOBUS BO3HUKHOBEHUS H
MpeKparnieHus ropeHus (1moxkapa), O03HaKOMJICHHE C 00pa3liaMHi OKCHJIOB U OITUCAHUE UX
CBOWCTB, MOJIy4eHHUE, COOMpaHHE, DPACIIO3HABAHHWE W W3yYEHHE CBOICTB BOJOpPOAA

(ropenmue), B3aumoieicTBre Bosoposa ¢ okcuaom meau(Il) (Bo3amMokHO ucnosib30BaHNE




BHJICOMATEpPHAIOB), HAOIIOJeHHE OOpa3IOB BEIIECTB KOJIMYECTBOM 1|  MOJIb,
UCCIIeIOBaHHE OCOOEHHOCTEH pacTBOPEHHUsS BEIIECTB C Pa3IMYHONH PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JOJIE PpacTBOPEHHOTO
BEIIECTBA, B3aMMOJICUCTBHUE BOJbI C METaUIaMH (HATPHEM U KalbIueM) (BO3MOXHO
MCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OMNPEICICHUE PACTBOPOB KHUCIOT M ILEIOYEH C
MOMOUIbI0 HHIMKATOPOB, HCCIEAOBaHHE O00pa3lloB HEOPTraHMYECKUX BEIIECTB
pa3NUYHBIX KIJIACCOB, HAOMIOJIEHHE WM3MEHEHHs] OKpPAacKH HMHIUKAaTOPOB B PacTBOpax
KHCJIOT | IIejouei, nzydeHue B3anmojenctus okcuna meau(Il) ¢ pactBopom cepHoi
KHCJIOTBI, KACJIOT C METaJUIaMH, PeaklUuid HEUTpanu3alum, NoJIy4YeHUe HEPaCTBOPUMBIX
OCHOBaHUI, BBITECHEHHME OJIHOTO MeETajula JApPYTUM M3 pacTBOpa COJIM, pEIICHHE
JKCIIEPUMEHTANIBHBIX 3aJay 1o TeMme «BaxHelmume Ki1acchl HEOPraHUYECKUX

COEIUHEHUN

IIepnonnueckuii 3akoH u Ilepuonnueckas cuctema XMMUYECKUX 3ieMeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasl CBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC pCAKIIUN

3.1

HepBbIe IIOIIBITKH maccmbnxaunn XUMHYECKUX dJIeMEeHTOB. IloHsATHE O rpynmax
CXOJHBIX JJIEMCHTOB (H_ICJ'IO‘IHI:IG n MCIO0YHO3CMCEIBbHBIC MCTAJlJIbl, TaJIOI'CHBI,

HHCPTHBIC ra31>1). 3J'ICMCHTBI, KOTOPBIC 06pa3y10T aM(pOTepHLIC OKCHUABI U TUAPOKCHUIBL

3.2

Ilepuonnueckuin 3akoH. llepuommueckas cucrema XuMuyeckux ossemeHToB JI.M.
MenneneeBa. KopoTtkonepuwomnas u mmHHONEepuoaHas Gopmer Ilepuognyeckoit
cucteMbl xumuueckux oneMmeHToB .M. Mengeneesa. Ilepuoasl M rpymimel.

PU3NYECKHUI CMBICI HOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JJIEMEHTA
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Crpoenne aromoB. CoctaB artomHbIX saep. M3orombl. Onexktponbsl. CrpoeHue
3JIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XUMHUYECKUX 3i1eMeHTOB llepuoauueckoii
cucrembl JI.MI. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO DJJEMEHTa [0 €ro

nosnoxkeHuto B [lepuoguueckoii cucrteme [I.1. Menzaeneena

3.4

3aKOHOMEPHOCTH  HM3MEHEHHsS  paadyca  aTOMOB  XHMHUYECKHX  3JIEMEHTOB,
MCTAIJINYCCKUX MU HCMCTAJITIMYCCKUX CBOﬁCTB 10 prnHaM nu Hepno,uaM. 3Ha‘IeHI/I€
[Tepuoanueckoro 3akoHa W llepuoandeckord CHCTEMBI XMMHUYECKUX JJIEMEHTOB s

pa3BuTHA HayKu U npaktuku. [[. M. MenzeneeB — yd€HbIN U TpaxaaHUH

3.5

Xumuyeckass  cBi3b.  KoBaneHTHas  (mojisipHass WM HEMOJsIpHAsl)  CBS3b.

BHeKTpOOTpI/IHaTeHLHOCTB XHMHYECKHX 3JIeMeHTOB. FloHHas CBI3h

3.6

Crenenp okucieHusi. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs

OKMCJICHHS U BOCCTaHOBJICHHUA. OKUCINUTEIIN U BOCCTAHOBUTEIIH

3.7

XUMHUYECKUH HKCHEPUMEHT: U3ydeHHue OOpas3loB BELIECTB METAIJIOB M HEMETAJUIOB,




B3aUMOJICHCTBUE THJIPOKCHJA IIMHKA C PACTBOPAMM KHUCJIOT W IIEJIOYEH, MPOBEACHHUE
OMbBITOB, WTIOCTPUPYIOMIMX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI

(ropeHue, peakify pa3ioKEHUs, COSTUHECHMUS )

9 KJIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrteMa XuUMHUYECKHX dieMeHToB JI.M.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB XMMHUYECKUX
3JIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIbLUA U UX COCIUHEHUN B COOTBETCTBUU

C ITOJIOXKCHHUEM JJICMCHTOB B HepnozmquKoﬁ CUCTEME U CTPOCHUEM HUX AaTOMOB

1.2

CrpoeHune BeniecTBa: BUABI XMMHYECKOM CBSI3U. THUIBI KPUCTAIUIMYECKHUX DEIIETOK,
3aBUCUMOCTb CBOWMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOM PpEMIETKM W BHUAA
XxuMu4eckor cBs3u. Kiaccudukanums ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
(MexayHapoaHast U TpUBUANIbHAS). XUMHUYECKUE CBOICTBA BEIIECTB, OTHOCSIIUXCA K
pa3IMYHBIM  KJIaccaM  HEOPraHMYECKUX  COCAMHEHUM, TIEHETHYEeCKas  CBS3b

HCOPraHUMYCCKUX BCIICCTB

1.3

Knaccudukanus XUMHYECKMX peakIUil MO pa3iIMyHbIM MpHU3HaKaMm (MO0 YHUCIy U
COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY A(PQEKTy, 0 NU3MEHEHHIO
CTENCHEH OKHCIEHHS XHMHUYECKUX OJJIEMEHTOB, IO OOpPaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). JK30- M SHAOTEPMHUYECKUE PEAKLIUH, TEPMOXUMUYECKHE ypaBHEHUS.

[ToHsITHE O CKOPOCTH XMMUYECKOUN peaKinu

1.4

[Tonsitue 00 OOpaTUMBIX W HEOOPATHMBIX XHMHUYECKHX peakiusax. l[loHstue o
TOMOI'CHHBIX W TICTCPOIrCHHBIX PCAKIUAX. Ilonatue o XuUMHUECKOM PAaBHOBCCHHU.
q)aKTOpI)I, BJIMAIOIIUE HAa CKOPOCTH XUMHUYECKOU PCaKu U MOJOXKCHUE XUMHYECKOTO

PaBHOBCCHUA

1.5

OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIMU, JIEKTPOHHBIA OanaHC OKHCIUTENbHO-
BOCCTaHOBUTEIIBHOM peaKkuuu. CocraBnenue ypaBHEHUH OKHCJIUTEIBHO-

BOCCTaAaHOBUTCIBHBIX peaKuHﬁ C UCIIOJIb30BAHUEM MCTO/ld 3JICKTPOHHOI'O OanaHca

1.6

Teopus SIEKTPOIUTHUYECKON AUCCOLMALMH. OJEKTPOJIUTBI U HEDJIEKTPOJIUTHI.
Katnonbl, anmonsl. MexaHW3M AHCCOLMALIMKM BEHIECTB C Pa3IUYHBIMH BUIAMU
xumuueckor cBsi3u. Crenenb aucconuanuu. CuibHbIE U claOble 3JIEKTPOJIUTHI.
Peakuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PeaKIMii HOHHOTO OOMEHa, MOJHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHHS peakiui. CBONCTBA KUCJIOT, OCHOBAaHUM U COJIEH B

CBCTC HpCIICTaBJ'ICHI/Iﬁ 00 SHGKTPOHHTHQCCKOIZ JUCCOMAIIN. KauecTBeHnnie pCaKkiuu




Ha uoHbL. [loHATHE O TUIpOIH3E CoNer

1.7

XUMUYECKUIN HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAJUTMUECKUX PEIIETOK
HEOPTaHMYECKUX BEIIECTB — METAJNIOB M HEMETAJUIOB (TpaduTa U amMmasa), CIOKHBIX
BEILIECTB (XJIOpUAA HATpHUsl); HUCCIEJOBAHME 3aBUCUMOCTH CKOPOCTH XUMHYECKON
peakuuu OT BO3JACHCTBUS Pa3IMUHBIX (PAKTOPOB; MCCIETOBAHHE IIEKTPOIPOBOTHOCTH
pacTBOpPOB BEIIECTB, IpoLecca AUCCOLHUAIMM KHUCIIOT, LIeN04Ye U coseld (BO3MOXKHO
WCIOJIb30BaHWE  BHUJEOMATEPHANIOB); MPOBEACHHE  OMBITOB, HIUTIOCTPUPYIOMINX
MPU3HAKH TIPOTEKAHMs peakiii HOHHOro oOMeHa (0Opa3oBaHUE OCaJKa, BbIIEICHUE
rasza, oOpa3oBaHHE BOJbI); OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakuuid (TOpeHue, peaklud pa3lIoKeHHs, COeIUHEHHs);
pacro3HaBaHHE€ HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KAaueCTBEHHBIX peakuud Ha

HOHBI; PCHICHHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 uX coeIMHEHUS

2.1

OO6mass xapaktepucTrka ramoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CTpoeHne U (PU3NUECKHE CBOMCTBA TMPOCTHIX BEIIECTB —
raJloreHoB. XMMUYECKUE CBOMCTBA Ha MpUMEpPEe XJopa (B3aUMOCICTBHE C MeTalllaMH,
HeMeTalljIaMu, 1iesnodaMmu). Xiaopooaopoa. ConsHasg KUCI0Ta, XUMUYECKUE CBOMCTBA,
MoJIy4eHue, IpuMeHeHue. JlelicTBue Xjiopa U XJIOPOBOJIOPOJa Ha OpraHU3M YellOBeKa.

Baxueiime Xaopuasl U KX HAX0XKIAEHUE B IPUPOJIE

2.2

OOmast xapakrepucthka 371eMeHToB VIA-rpynmsl. OcoOEHHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (U3NYECKHE CBOWCTBA IPOCTBIX
BEIIECTB — KHUCJIOPOJAa U cepbl. AJUIOTPONHbIE MOAM(DUKALMU KHUCIOPOAA U CEpHI.
Xumunyeckue cBoicTBa cepbl. CepoBOAOpOa, CTpoeHue, (pU3Mueckue U XUMHUYECKHE
cBoiicTBa. OKcHIBI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHasl KHUCIIOTA,
¢u3nveckue W XMMHUYECKHE CBOMcTBa (00IIME Kak IMPEICTaBHTENs Kiacca KUCIOT U
cneunpuyeckue). XHUMHUYECKHE pPEAKIMH, JIeXKallue B OCHOBE IPOMBIIIIEHHOTO
cnocoba monyuyeHus cepHoi KucioTbl. Ilpumenenune. Conam CcepHOW KHUCIIOTHI,
KauecTBEHHas peakuus Ha cyibdaT-uoH. HaxoxxneHue cepsl M e€ coelMHEHUN B
npupose. XUMHUYECKOE 3arpsi3HEHUE OKpPYXKaloIeW Cpeabl COCIUHEHUSIMHU CEpbI
(KUCIOTHBIE  JTOKIOW, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI  €ro

IpeaoTBpallICHUA
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OOmiass xapaktepucTtuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTETICHU OKHCIIEHUS. A30T, paClpOCTpaHEHUE B MPUPOAE, PU3HUECKUE U
XUMUYecKkue cBoicTBa. KpyroBopor azora B mpuponae. AMMHUAaK, ero (pu3nuecKue u

XUMHNYCCKHUC CBOﬁCTBa, MOJIYYCHHUC U IMPUMCHCHHC. Comnn dAMMOHUA, UX (I)I/ISI/I‘-IGCKI/IG n




XMMHMYECKHE CBOMCTBA, IpUMeHeHHe. KadecTBeHHass peakuus Ha HMOHBI aMMOHUSL.
A3oTHas KuCloTa, e€ MojydeHue, (pu3nyeckue U XMMHUECKUe CBOIcTBa (00lIue Kak
IPEJCTaBUTEINS KiIacca KUCIOT U cnenuduyeckue). Mcnonp3oBaHue HUTPATOB U COJe
aMMOHHMSI B KaueCcTBE MMHEPAJIbHBIX yA0OpeHMd. XHMHUYEcKoe 3arpsi3HeHHe
OKpY’KaroIllleld Cpelbl COETMHEHUSIMU a30Ta (KUCJIOTHBIE 0K/, 3arps3HEHNE BO3AyXa,

TTOYBBI U BOJIOEMOB)
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®docdop, ammorpornHbie Moaudukanuu Gocdopa, huzndeckue 1 XUMHIECKUE CBOMCTBA.
Oxcun docdopa(V) u docdopHas kuciora, QuU3UUIECKHe U XUMHUYECCKHE CBOMHCTBA,

noyuyenue. Mcnonb3oBanue ¢hochaTtoB B KauecTBE MUHEPAIBHBIX Y100peHU

2.5

O6mas xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTENEHU OKUCICHUS. YTIEpOA, aUIOTPONHBIE  MOAU(HKAINH,
pacrpocTpaHeHHe B TpHpoAe, (U3MUECKHE W XUMHUYECKHE CBOWCTBa. AmcopOrmus.
Kpyrosopot yriepona B npupoze. OKkcupl yriepoaa, ux (pusnyeckue U XMMHUYECKHE
CBOICTBa, JIEIICTBYUE Ha )KUBbIE OPraHU3MBI, IOJyUYEHUE U IPUMEHEHHE. DKOJIOTUUECKHE
po0OsieMbl, CBsA3aHHbIE ¢ okcuaoM yriepona(lV); runore3a rao0anbHOTO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIA A(PQeKT. YronbHas KUCIOTa U €€ COJH, UX (PHU3HUECKUEe H
XMMHYECKHE CBOMCTBa, IMOJy4yeHHMe M mnpuMeHeHue. KauecTBeHHas peakuusi Ha
kapOoHaT-uoHbL. Vcnonp3oBanue kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIUIEHHOCTH U

CEJILCKOM XO3SICTBE

2.6

HepBOHa'-IaJ'IBHI)Ie MOHATHS 00 OpraHNM4YCCKUX BCHICCTBAX KaK O COCAMHCHUAX YTJICpOda
(MeTaH, 9TaH, 3THUJICH, allCTUJICH, 3TAHOJI, INIMIOCPUH, YKCYCHAaA KI/ICJ'IOTa). Hx coctaB u
XUMHYCECKOC CTPOCHUC. IlonsaTre 0 OMOJIOrUYECKH BaXKHBIX BCHICCTBAX: XKHpPaAX, 6CJIK3.X,
YIJeBOAax — U UX POJIM B JKU3HH YCIIOBCKA. MaTepI/IaHBHOC CANMHCTBO OPraHUYCCKUX U

HEOPraHUYECKUX COCIMHEHUN

2.7

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOICTBA, IOJyYeHHE U TPUMEHEHHE.
Coenunenus kpemHusi B npupoje. O6mue npeacrabieHuss 06 okcuae kpeMuusa(1V) u
KpeMHHEBOH  kuciore. CHIMKaThl, HMX HCIOJIb30BaHME B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH. BakHellne cTpouTenabHble MaTepuajbl: KepaMuKa, CTeKIIO,
LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€30MacHOT0 UCTONIb30BaHUS CTPOUTEIBHBIX

MaTCpurajioB B HOBCGIIHCBHOﬁ KHU3HU

2.8

XUMUYECKUI 3KCHEPUMEHT: M3ydYeHHEe 00pa3lloB HEOPraHWYECKUX BEILECTB, CBOMICTB
COJIAHOM KHCIIOTBI; IPOBEACHUE KAYECTBEHHBIX pPEAKUMM Ha XJIOPHUI-UOHBI U
HaOJIOICHNE TPU3HAKOB WX TIPOTEKAHUS; OMNBITHL, OTpaxamomme (usndeckne u
XMMHUYECKHE CBOWCTBA TaJIOTEHOB M HX COECIUHEHUH (BO3MOYKHO HCIIOJIb30BAaHUE

BHJICOMATEPHAIIOB); O3HAKOMIIEHHE C O0pa3lamMul  XJOPHAOB  (TaJoreHUI0B);




O3HaKoOMJIeHHE ¢ oOpa3laMu cepbl U €€ COeIUHEHUSMHU (BO3MOXKHO HCIIOIb30BaHHE
BUJIEOMATEepHaJIOB); HAOMIOJIEHHE mpoliecca OOYyIrJIMBaHMsS caxapa IOJ JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOW KHCJIOTHI; U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBiIeHHON
CEpHOI KHUCIIOTHI, MPOBEACHUE KAUECTBEHHON peakuy Ha Cylb(aT-uoH u HabI0IeHIE
Mpu3HaKa e€ MPOTEeKaHHs, O3HAKOMIICHUE ¢ (PU3MYECKUMH CBOWCTBaMU a30Ta, (hocdopa
Y UX COeTUHEHUN (BO3MOKHO HCIIOIh30BaHUE BUICOMATEPUATIOB), 00pa3IiaMy a30THBIX
u ¢ochopHBIX yA0OpeHMI; NOJIydeHHe, coOupaHue, paclo3HaBaHUE U H3YUYECHUE
CBOWCTB aMMHaKa; NMPOBEJICHNE Ka4eCTBEHHBIX pEakIuii Ha MOH aMMOHHUS U Qocdat-
WOH M U3yuYeHHE NPU3HAKOB UX NPOTEKAHHUS, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOMN
A30THOM KHCJIOTHI ¢ MeNbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BHCOMATEPHATIOB); N3yUEHUE
MojIeNiell KpUCTaNTMYeCKUX PelEToK anmasa, rpaduta, QyiiepeHa; 03HaKOMIIEHUE C
MPOLIECCOM  QJICOPOIMU  PAacTBOPEHHBIX  BEIIECTB aKTUBUPOBAHHBIM  yTIEM U
YCTPOMCTBOM MPOTHBOras3a; MOJyuyeHUue, COOMpaHHUEe, pACIO3HABAHME M H3yueHUE
CBOWCTB YIJIEKHCIIOTO Ta3a; IMPOBEJACHUE KAueCTBEHHBIX peakiuil Ha KapOoHaT- |
CHJIMKAT-HOHBI ¥ M3Y4YCHHE MPU3HAKOB UX MPOTEKAHMS;, 03HAKOMJICHHE C MPOAYKIIUEH
CWJIMKATHON MPOMBIIIJICHHOCTH; pEIIeHHE OJKCIEPUMEHTANbHBIX 3aJa4 10 TeMe

«BaxHeHnIme HeMeTAIJIbI U UX COETMHEHUIY

Mertamisl 1 uxX COCIMHCHUA

3.1

OO0mrast xapakTepUCTUKA XUMHUYECKHUX DJIEMEHTOB — METaUIOB HAa OCHOBAHHHM HUX
noJioxkeHusa B llepuoguueckor cucteMe xumuueckux snemeHToB /.M. Menaeneera u
ctpoeHust atomoB. CTpoeHHE MeTauioB. MeTtamiuueckas CBsI3b M METaJUTMYecKas

KpHUCTAJUIMYECKasl peIIETKA. DICKTPOXUMUYECKUI Psii HAIPSKEHU METaIOB

3.2

Ousznueckue W XHMHUYECKHE CBOWCTBA MeTawioB. OOmme CcrnocoObl IMOTydeHHs
meTtaiioB. IloHsTHe O KOppO3un MCTAJIJIOB, OCHOBHBLIC CHOCOGBI 3allluThl UX OT
kopposuu. CriiaBsl (CTallb, YyT'yH, TIOPATIOMUHNN, OPOH3a) M UX TPUMEHEHNE B OBITY U

MNPOMBIIIJICHHOCTH
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[[{enouHbIe METAIUIBL: MTOJ0KEHUE B llepuoandeckor cucteMe XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa; CTpoeHHE MX aTOMOB; HaxOXAeHHE B mnpupone. dusnueckue u
XUMHUYECKHE CBOMCTBA (Ha MpuMepe HATpus U Kanusi). OKCUABI U THAPOKCUIBI HATPUS U

KaJius. HpI/IMeHCHI/Ie ICJIOYHBIX MECTAJIJIOB U UX COGI[I/IHGHI/II\/JI

3.4

[IlemoyHO3EMENBbHBIE METAUIBI MATHUKW M KalbIMi: MoJoxkeHue B llepuonmueckon
cuctremMe Xxumudeckux osnementoB J[.M. MeHneneeBa; CTpoeHHME HMX aTOMOB;
HaxoxJeHue B npupone. dusnyeckue M XUMUYECKHUE CBOMCTBA MarHusi W KajbIusl.
Baxsneiimme coenuHeHHs] Kanblius (OKCHA, TUAPOKCHUA, coiin). JKECTKOCTH BOIBI H

CrocoO0bI €€ yCTpaHeHuUs




3.5

Amomunuii: nonoxenue B Ilepumomnueckorn cucreme xumudeckux snemeHtoB JI.U.
MenpeneeBa; cTpoeHHE aroma; HaxoxkKIAeHue B mpupone. dusznueckue M XUMHUUECKUE

CBOMCTBa amfOMUHMS. AMGDOTEpPHBIE CBOMCTBA OKCHJIA M THAPOKCH 1A AITFOMUHUS

3.6

Kenezo: mnonoxenne B llepmoamdeckord cucreme Xumuyeckux siaemeHToB JI.M.
MeHieneeBa; cTpoeHHE aToMa; HaxokKJIeHHue B mpupoje. dusnueckue U XUMHUYECKHUE
cBoiicTBa xene3a. Oxcuabl, rugpokcuasl u conu xeneza(ll) u xenesa(lll), ux cocras,

CBOMCTBa 1 IIOJIY4YCHHUC

3.7

XUMHUECKUI 3KCIIEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3llaMd METalIOB M CIUIABOB, MX
(U3NYECKUMHU CBOMCTBAMHU; M3Y4YCHHE PE3yJIbTATOB KOPPO3UU METAJUIOB (BO3MOKHO
UCIOJIb30BAHUE BUIEOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJCHCTBUS OKCH/IA KaIbLUs U
HaTpusg C BOJOW (BO3MOXKHO HCIOJIB30BAaHUE BUIEOMATEPHUATIOB); MCCIEI0BAHUE
CBOMCTB JKECTKOM BOJBI; TMpoOIlecCa TOPEHHUs JKele3a B KHUCIOpoJe (BO3MOXKHO
UCIOJIb30BAHUE BUIEOMATEPHAJIOB); MPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKLUi
Ha MOHBI (MarHus, KajupLus, aJIIOMUHMS, LMHKa, xenesa(ll) m xenesa(lll), meau(Il);
HaOJII0ICHNE U ONKCAaHKE NMPOLIECCOB OKPAIUBaHUs MJIAMEHU HOHAMU HATpuUs, Kalus U
KaJIbIMA (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPUAIIOB); UCCIIEAOBAaHNE aM(OTEPHBIX
CBOWCTB I'MAPOKCH]A ATFOMUHMS U TMAPOKCHIA LIMHKA; PELIEHUE dKCIIEPUMEHTAIbHBIX

3aJ1a4 1o TeMe «BakHeHIe MeTallbl U UX COSIMHCHUS

XHMHS U OKpYyXKarolas cpeaa

4.1

HoBele maTepuansl U TexHosorud. BemecrBa u Marepualibl B OBCEIHEBHOM KU3HU
yeJoBeKa. XUMUSL U 3/I0pOBbE. be3omacHoe MCHOJIb30BAHUE BEIIECTB M XMMUYECKUX

peaKI_II/Iﬁ B 6LITy. HepBa;I IIOMOIIb ITPHU XUMHYCCKUX OKOI'aX U OTPABJIICHUAX

4.2

OCHOBBI PKOJIOTUYECKOM IPAMOTHOCTH. XUMHUYECKOE 3arpsI3HEHUE OKPYIKaIOLEN Cpe/ibl
[IAK. Ponp XvMHK B peLIEHUM 3KOJOTHYecKuX mpodsem. IIpuponHbie MCTOYHMKU
yIJ1€BOAOPOAOB (yroib, MIPUPOJHBIN ra3, HeTh), MPOIYKTHI UX NEPepabOTKU, UX POJIb

B OBITY U IPOMBIIIJIEHHOCTH

4.3

XUMUYECKUI OSKCIEPUMEHT: H3y4deHHEe O0Opa3loB MaTepualioB (CTEKJIO, CIUIaBbI

MCTAJJIOB, ITOJIUMEPHLIC MaTepI/IaHLI)




INPOBEPSIEMBIE HA OI'D 10 XUMHWU TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJIbHOM MTPOT'PAMMBI OCHOBHOI'O OBIIET'O

OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro YPOBHS
OCBOEHHSI OCHOBHOI 00pa30BaTeILHON MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O II03HABa€MOCTH SBJIEHUH NPUPOABI, MOHMMaHHE OOBEKTHBHOM 3HAYMMOCTH
OCHOB XMMHUYECKOM HayKM Kak oOOJacTH COBPEMEHHOI'O eCTECTBO3HAHMA,
KOMIIOHEHTa OOlIel KyJIbTyphl M NPAKTHUYECKOH [eATEIbHOCTH YEIOBEKa B
YCIIOBHUSAX COBPEMEHHOI0 OOIIeCTBa; MOHMMAHUE MeCTa XUMHUHU Cpelu APYTuX

CCTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX METOAAaX II0O3HAHHWA, B TOM YHCJIC OKCICPHUMCHTAJIbHBIX U
TCOPCTHUYCCKHUX MCTOAAX HCCICHIOBAHUA BCIICCTB MW H3YUYCHUA XHMHYCCKHUX
peaKHHﬁ; YMCHHUC HCIIOJIBb30BaTh MOJICIN JIA 00BSICHEHHS CTPOCHUA aTOMOB U

MOJIEKYJ

1.3

0 cdepax mnpodecCHOHATBHONW [EATEIBHOCTH, CBSI3aHHBIX C XUMHEH W
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha JOCTHXKEHUAX XUMHUYECKOU
HayKH, 4TO TIO3BOJIUT OOyYaIOIIMMCS pacCMaTpHUBaTh XUMUIO Kak cepy CcBoe
Oynymieit mpodeccnoHaNbHOW AESITENPHOCTH W CAENaTh OCO3HAHHBINM BHIOOD
XUMUU Kak TOpOo(UIBHOTO MpeaMeTa MpU IEepexojie Ha YpPOBEHb CPEIHEro

o01mero oOpa3oBaHus

Bnagenne cucreMoM XMMHUECKUX 3HAHMH U YMCHUEC MPUMCHATH CUCTEMY

XUMHNYCCKHUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEUIIINE XUMUYECKHE TMOHATHA: XUMUYECKHU BJIEMEHT, aTOM, MOJIEKYJa,
BEIIIECTBO, MMPOCTOE U CIIOKHOE BEUIECTBO, OJHOPOIHAS U HEOJHOPOIHASI CMECh,
OTHOCHUTCIIBHBIC aTOMHAaA WU MOJICKYJIIpHAasA MacChbl, KOJIMYCCTBO BCUICCTBA, MOJIb,
MOJISIpHAst Macca, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAaHUE, COMb (CPEIHSA),
XUMHUYECKasl PeaKIys, PEaklUUH COEJAWHEHHUS, PEaKIUU pas3lIoKCHUs, PEaKIUH
3aMEIICHUs, peakuuu oOMeHa, TemIoBol A(pQeKT peakiuu, -5K30- U
SHIIOTEPMHUUECKHE PEaKIIMU, PaCTBOP, MAcCOBasi JOJII XMMUYECKOTO JJIEMEHTa B
COCAMHCHNH, MAaCCOBas O0JI U MPOUCHTHAA KOHICHTPALUA BEIIECTBA B PaCTBOPEC,
SOPO aToMa, 3JCKTPOHHBIA CIIOW aroma, aToMHas OpOuTaj b, pajuyc aTroma,

BAJICHTHOCTDL, CTCTICHb OKMCJICHUS, XUMHUYCCKAsl CBA3b, SJICKTPOOTPULIATCIILHOCTD,




NOJISIPHAS WM HENOJIApHAs KOBAJICHTHAs CBSA3b, MOHHASA CBS3b, METAJUIMYECKast
CBSI3b, KpHUCTAUIMYECKas peleTka (aToMHas, MOHHAs, METaJlJIMuecKas,
MOJIEKYJISIpHasi), HWOH, KAaTUOH, AaHUOH, DJJEKTPOJUT U  HEIIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs] JTUCCOLMAIINSA, PeaKIMd HOHHOTO OOMEHa, OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIC PEAKLUU, OKUCIIUTEIb M BOCCTAHOBUTENb, OKHUCICHUE H
BOCCTAHOBJICHHE, OJIEKTPOJIU3, XHMHUYECKOE paBHOBECHE, OOpaTHMble MU
HeoOpaTuMble peakIMH, CKOPOCTh XMMHYECKOW peakiuu, katamuszarop, [11K,

KOPpO3HsI METAJLIOB, CILJIaBbl

2.2

OCHOBOITIOJIArarommrue 3aKOHbI XUMHUH: 3aKOH COXpaHCHHU MACCHI, nepnonuqecm/lﬁ

3aKOH I[I/I MCHI{CJ’IeeBa, 3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABOl"aI[pO
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TEOPUM XUMHH: ATOMHO-MOJIEKYJISIDHAs TEOpUs, TEOpPUS IIIEKTPOIUTUYECKON

IHUCCOLMAIN

Brnagenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAOIIEH:

3.1

yYMEHHE MPaBWJIBHO MCIIOJIb30BaTh M3yUYCHHbIE BEIIECTBA W MaTepualibl (B TOM
quce MUHEPAJbHBIC YIO0OPEHUs, METAUIbl U CIUIABbI, MPOIYKTHl NEpepadOTKU
MPUPOJIHBIX UCTOYHUKOB YIJIEBOAOPOJOB (YIS, MPUPOAHOIrO Tas3a, He(TH) B
OBITY, CETbCKOM XO3siiCTBE, Ha MPOMU3BOJCTBE U NMOHMMAaHUE 3HAUYEHUS KUPOB,
0€JIKOB, YIIIEBOAOB ISl OpraHM3Ma YeJIOBeKa; YMEHHE TPOTHO3UPOBATH BIIMSTHHE
BEILECTB U XMMHUYECKHUX IIPOLECCOB HA OPraHU3M YEJIOBEKAa U OKPYIKAOILYIO

IIPUPOJIHYIO CPELY

3.2

YMCHUC HUHTCIPUPOBATH XUMHUUYCCKHUE 3HAHUA CO 3HAHUAMHU APYTUX y‘-Ie6HBIX

MIPEAMETOB
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HaJINYME OMbITa pabOThl C Pa3IUYHBIMM MUCTOYHHKAMHM MH(GOpPMAIMU MO0 XUMHUHU
(Hay4yHass W HAy4YHO-NIOMYJSIpHas JIUTEpaTypa, CJIOBapH, CIPABOYHHKH,

WHTEPHET-PECypPCHI)

3.4

yMeHHe 00BEKTUBHO OIICHUBATh WH(GOPMAIIMIO O BEIIECTBAX, UX MPEBPALICHUIX
U TPAKTUYECKOM NPUMEHEHUUM M YMEHHE HCIOJIb30BaTh €€ I pelleHus

y4eOHO-TTI03HABATEIIbHBIX 33729

BJ'Ia,I[eHI/Ie OCHOBaMH ITOHSTHIHOTO amnrmapara 1 CUMBOJIMYCCKOI'O A3bIKa XHUMHUU
11 COCTaBJICHUSA (I)OpMYJ'I HCOPTraHN4YCCKUX BCUICCTB, ypaBHCHI/II\/'I XHUMHUYCCKUX

peakuuii; ocHoBamu xuMudeckoil HomeHkatypsl (IUPAC u TpuBnanbHOI)

YMeHne oOBACHITH CBsI3b MOJIOKEHHS diemMeHTa B [lepuoamdeckoil cucrteme ¢
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XHUMHYECKHX JIIEMEHTOB
(coctaB u 3apsij siapa, 00IIee YUCIIO JIEKTPOHOB), PACTIPECTICHIUEM IEKTPOHOB

I10 SHCPIrCcTUYCCKHUM YPOBHSIM dTOMOB IICPBBIX TpéX Mepuoa0B, Kajlvusd U KaJIbIUA




[IpencraBinenue O NEPUOIUYECKONM 3aBUCUMOCTH CBOMCTB XHMMHYECKHX

9JICMCHTOB (pa)lI/ch aToMa, BHGKTpOOTpI/II_IaTCJILHOCTB), IMPOCTBIX MU CJIOKHBIX

6 BELIECTB OT IOJOXKEeHUs 31eMeHToB B [lepuoguueckoil cucreme (B MalbIX
neproax U riIaBHBIX MOATPYIINAxX) U AJIEKTPOHHOTO CTPOSHHS aToMa
7 YMeHue KinaccupuIupoBaTh:
7.1 XUMHUYECKHE DIIEMEHTBI
7.2 HEOPraHUYEeCKHe BEIIeCTBa
7.3 XUMHUYECKHUE PEAKIIUN
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh U CTEIIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsiji HOHA
8.2 BUJI XUMHUYECKOM CBSI3U M TUI KPUCTAJUIMUECKON CTPYKTYPhI B COETMHEHUSX
8.3 XapakTep cpeibl B BOJHBIX pacTBOpax BeUIeCTB (KMCIOT, OCHOBAHUH)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu30BaTh (PU3NYECKUe U XUMUIECKHUE CBONCTBA:
91 MPOCTHIX BELIECTB (KUCIOPOJ, 030H, BOJIOPOA, rpaduT, aiMas, KpeMHHUH, a3oT,
' docdop, cepa, XJI0p, HATPUUN, KaTHIA, MATHHA, KaJIbIHi, aTIOMUHUH, JKEIe30)
CIIOKHBIX BELIECTB, B TOM YHUCJIE HMX BOJHBIX PpacTBOPOB (BOAa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJAOPO, OKCUJIBI U THUAPOKCUALI MeTamuioB [-IIA rpynm,
9.2 amomunnst, meau (II), nunaka, xenesa (I u III), oxcuasl yrnepona (I u IV),
kpemuns (IV), azora u docdopa (III u V), ceprr (IV u VI), cepuucras, cepnas,
a30THUCTast, a30THAas, (pocdopHas, yrojabHas, KpeMHUEBas KUCIOTA U UX COJIH)
IIPOrHO3MPOBAaTh U XapaKTEPHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
9.3 COCTaBa M CTPOEHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOMCTB,
BO3MOYXHOCTh MPOTEKaHUSI XUMUYECKUX MPEBPALICHHUH B Pa3JIMUHBIX YCIOBUIX
10 YMeHHe COCTaBIATh MOJIEKYJSIPHBIE M HOHHBIE YPaBHEHHUS DPEaKLUil, B TOM
qucle:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN
103 WUTIOCTPUPYIOUINX XHUMHUYECKHE CBOICTBA M3y4YEHHBIX KiaccoB (Tpyrim)
. HEOPraHMUYECKUX BEILECTB
10.4 MIOATBEPKIAIOIINUX T€HETUUECKYI0 B3aUMOCBS3b MEXKIY HUMU
11 YMeHnue BIYUCIATh (IPOBOANUTE PACUETHI):

OTHOCHUTCIIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MacCChl BEIECTB, MAaCCOBYIO JOJIIO




XHUMHUYECKOI'o 3JIEMECHTA B COCIUMHCHHUHN

11.2

MacCCOBYIO JIOJTIO BEIIIECTBA B PaCTBOPE,

11.3

KOJIMYCCTBO BCHICCTBA U €TI0 MACCY, 00BEM ra3oB

11.4

0 YpaBHCHUSAM XHUMHUUYCCKHUX peaKI_II/Iﬁ N HaXOJUTh KOJIMYCCTBO BCIICCTBA,

00BEM U MacCy PeareHTOB MU MPOAYKTOB PEaKIIH

12

Bnanenue (3HaHne OCHOB):

12.1

OCHOBHBIMM METOJaMU HAYYHOTO TO3HaHUsA (HAOIIOJEHHE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJICIIMPOBAHUE) TMPU H3YYEHUU BEHIECTB M XUMHUYECKUX

SBJICHHIA; yMeHUE c(hopMyTUpOBaATh MPOOIEMY U MPEITIOKHUT IMYTH €€ PelIeHUs

12.2

0e30macHOi pabOThl C XMMHYECKUMHU BEHICCTBAMH, XUMHUYECKOW IOCYIO0W H

1abopaTOpHBIM 000PYTIOBAaHUEM

12.3

npaBwiiaMd 0€30MacHOr0 OOpalleHuss C BEIIECTBAMHU, HCIOIB3YEMbIMH B
HOBCGIIHCBHOﬁ JKU3HH, ITpaBUJIaMU IMOBCACHUA B LECIAX c6epe>1<eHH51 300pPOBbA U
OKPY’KaIOIIIEeH MPUPOIHON Cpenbl; TOHUMaHUEe Bpesa (OMacHOCTH) BO3JAEHCTBUS
Ha JKHBBIC OPraHU3MBbIL OHpCI[eHéHHbIX BCHICCTB, CII0CO00B YMCHBIICHUA U

MMpeaAOTBPAIICHHA UX BPECIHOTO BO3)I€I\/'ICTBI/I$I

13

Hammaue MPAKTUYCCKUX HaBBIKOB ITaHUPOBAHUA n OCYIICCTBJICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUYCHUC W OIIHMCAaHUC (I)I/ISI/ILICCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHUC C
(1)H3PI‘ICCKI/IMI/I U XUMHUYCCKHUMHU ABJICHUAMMU, OIBITBI, HWIIIOCTPUPYIONIUC

MPU3HAKH TPOTCKAHUSA XUMHUYCCKUX peaKI_II/Iﬁ

13.2

HU3YUCHUC CII0CO00B pa3aciiCHuAd cMmeceit

13.3

MOJIYUYCHHUC KHUCIIOpOAa U H3YUYCHUC CTo CBOﬁCTB; MOJIyuYCHHUC BOIOpOJa H
HU3YYCHUEC €TO CBOI>'ICTB; IMOJIYUYCHHE YTIJICKHUCJIOIO ra3da 1 U3y4cHUEC €10 CBOI>'ICTB;

MOJIYUYCHHUEC aMMHadKa U U3YUYCHUC CT'O CBOICTB

13.4

[IPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOW MAacCOBOM JOJEH PacTBOPEHHOIO

BCIICCTBA

13.5

MPUMEHEHUE HHIUKATOPOB (JlakMyca, METWUJIOpaHka U (eHondranenHa) uist

OIIPCACIICHUS XapaKTEepa CPEAbl B paCTBOPAX KUCIIOT U menoJen

13.6

WCCIIEJIOBAHUE U ONHMCAHUE CBOWCTB HEOPraHMYECKHX BEUIECTB Pa3IMUHBIX
KJIaCCOB; M3YYEHUE B3aUMOIEUCTBHS KUCIOT C METaJUIaMH, OKCHUAAMHU METAJUIOB,
pacTBOPUMBIMU U HEPAaCTBOPUMBIMH ~ OCHOBAHUSIMH, COJISIMM; TIOTY4YCHHE
HEPaCTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJIHOTO METAJlJIa JPYTUM U3 PacTBOpa

COJIN; UcclieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATFOMUHUS U IIMHKA




13.7

pEelIEHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TemaM: «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCIMHEHUI; «DNEKTPOIUTUYECKAS JIMCCOITHAITHSY,;
«Baxkaenmme HeMeTaIbI M WX COEeOUHEHUSN», «BakHeHImme MeTamnbl U UX

COCAUHCHUA»

13.8

XUMHUYECKHE DKCIEPUMEHTHI, WUIIOCTPUPYIONINE TMPU3HAKA TIPOTEKaHUs
peakuuii MOHHOrO OOMEHA; Ka4eCTBEHHBIC PEAaKIMH Ha MPHCYTCTBYIOIIHE B
BOJHBIX PAcCTBOpPAaxX HOHBI: XJIOPUA-, OpOMHI-, HOIUI-, cyibdar-, docdar-,
KapOOHAT-, CUIUKAT-aHUOHBI, TUAPOKCUA-UOHBI, KATHOHBl aMMOHHS, MarHus,

KaJIbIIMsI, AIFOMUHUS, JKkene3a (2+) u xenesa (3+), meau (2+), muHKa

14

VYwmMenue:

14.1

OpeaACTaBJIATbL PE3YJIbTAThl 3KCIICPUMCHTA B Q)opMe BBIBOJAOB, A0KA3aTCJIbBCTB,

rpaduKoB U TaOIHII ¥ BBISBISATH SMIIMPHUECKUE 3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBAaTh CBA3HW MCXKAY PCaJIbHO Ha6HIOI[aeMBIMI/I XUMHUYCCKUMH
ABJICHUAMH W IIpoHeccaMu, IMIPOUCXOOAINIMMHU B MAKpOo- H MHUKPOMUPE,

OOBSICHATH MPUYKUHBI MHOT000pa3Hsl BELIECTB




HEPEYEHDB 2JIEMEHTOB COAEPXKAHUSA, IPOBEPAEMbBIX HA OCHOBHOM
roCYaZAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 [TepBoHayanbHbIe XUMUYECKUE MMOHSATUS
1.1 UucTteie BemecTBa 1 cMecu. CiocoObl pa3ziesieHus: cMecei
- ATOMBI M MOJIEKYJbl. XHUMHUYECKUE 3JIeMEHTbl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB.
' [IpocThle U ClIOXKHBIE BEIIECTBA.
13 Xumuyeckass ¢opMmyna. BaneHTHOCTP aTOMOB XHMHUYECKUX 3leMeHToB. (rTemneHpb
' OKHUCJICHUS
14 3aKoH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsE aTOMHas Macca. OTHOCUTEIbHAs
' MOJIEKYJIIpHas Macca. MaccoBas J10JIs1 XMMAYECKOTO 3JIEMEHTA B COETMHEHUH
s KonuvectBo BemecTBa. Mosb. ModsipHast Mmacca. MossipHbIH 00BEM ra3oB. BzauMocss3b
' KOJIMYECTBA, MAacChl M YUCJIa CTPYKTYPHBIX €/IMHUIL BEILIECTBA
16 Ousznueckue U XUMHUYECKUE SIBICHUS. XUMHUYECKas peakius U €€ NpHU3HAKU. 3aKOH
' COXpaHEHUsI MaCChl BEUIECTB. XMMHUYECKHE YPaBHEHUS
Ilepuonuueckuit 3axkoH u Ilepuommyeckass cucrema XuMUYecKux »siaeMmeHToB JI.U.
2
MenneneeBa. CTpoeHue aTOMOB
Ilepnomnueckuit 3akoH. llepuoguyeckas cucremMa XuMHYecKux diemeHToB J[M.
2.1 MenneneeBa. [lepuonbl u rpynmnbel. @U3NYECKHIT CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB
NepHroJia U TPYIIIbI 3JIEMEHTA
Crpoenne aromoB. CocraB aromHblX saep. M3ortombel. Onektponsl. CTpoeHue
2.2 AJICKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XMMHUYECKUX 3JeMeHTOB I[lepmomnueckoi
cucremsl .M. Menaeneesa
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBLIX TPEX NEPHUOIOB,
)3 KaJvs, Kajblusg (paguyca aTOMOB, OJJIEKTPOOTPHIATENIBHOCTH, METAUIMYECKUX U
' HEMETAJUIMYECKUX CBOMCTB) M MX COEAMHEHUHN B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB
B [lepronueckoi cucTemMe U CTPOCHUEM UX aTOMOB
3 CrpoeHue BelecTna
XuMudeckas CBSI3b. KoBanentHas (monmsipHass W HEMOJSpHAs) CBSI3b.
3.1 DIEKTPOOTPULIATETLHOCTh XUMUYECKUX dyeMeHTOB. MoHHas cBs3b. Mertannuyeckas
CBSI3b
12 Tunbel KpUCTAIIIMYECKUX PEHMIETOK (aTOMHAasl, WOHHAs, METAJUINYEeCcKas), 3aBUCUMOCTh

CBOMCTB BEIIECTBA OT THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ peI_HéTKI/I U BUJIa XUMHYECKOMN CBS3U




Baxneimme MMPEACTAaBUTECIIN HCOPraHUMYCCKHUX BCIICCTB. Hemerannel 1 UX coeauHCHMS.

! Mertamibl U UX COEUHEHUS
Knaccudpukanus ©  HOMEHKIATypa  HEOPraHUYECKHMX  COCOUHEHHH:  OKCHJOB
41 (coneoOpasyroniue: OCHOBHbBIE, KHUCJIOTHBIE, aM@OTEepHbIE) U HecoJeoOpa3yollne;
' OCHOBaHUH (IIENOYN U HEPACTBOPUMBIE OCHOBAHMS); KHCIOT (KUCIOPOJCOIEpKAILINE U
0OeCKUCIIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KHCIIBIX)
42 duznyecknue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJOPOJIa, XJI0pa,
' KHUCJIOPOJIa, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs
®u3znueckue M XMMHYECKHME CBOMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIUTUS, HATPUS,
4.3 KaJIisl, MarHUsl U KaJbLUs, AJTIOMUAHUS, jKejie3a. DICKTPOXUMUYECKUM Psijl HaNPsIKEHUN
METaJIJIOB
14 Ou3nyeckue ¢ XUMHUYECKHE CBOWCTBA BOJOPOAHBIX COCAMHEHUNH HEMETAJJIOB:
' XJIOPOBOZIOPOA, CEPOBOAOPOIA, AMMHAKA
45 ®dusnueckrue U XMMHUYECKUE CBOMCTBA OKCHI0B HemeTaiuioB: cepol (IV, VI), azora(ll, IV,
' V), docdopa(Ill, V), yraepona(Il, IV), kpemausa(IV). [TonyueHne okcuI0B HEMETAIOB
46 Xumnueckue cBoiictBa okcuaoB: MetawioB [A—IIIA rpynm, nmaka, menu(Il) u sxenesa(ll,
' III). ITomyueHue OKCUI0B METAILIIOB
XVWMUYECKUE CBOHCTBA OCHOBaHMW ¥ aM(OTEPHBIX THAPOKCUAOB (HA TIpUMeEpe
4.7 TUAPOKCUIOB ANIOMHUHHMS, XKene3a, IuHKa). [lomyueHme ocHoBaHumii W am@OTEpHBIX
TUAPOKCUJIOB
OO0mme XMMIUYECKHUEe CBOMCTBA KUCIIOT: XJIOPOBOJAOPOAHOM, CEPOBOIOPOIHOM, CEPHUCTOM,
4.8 CepHOM, a30THOM, (HochOpHOU, KpeMHUEBOH, YyroilbHONH. OCOObIe XMMHUYECKHE CBOMCTBA
KOHLICHTPUPOBAHHOM CEpHOM U a30THOU KUCIOT. I1oirydenue kuciaor
4.9 OO01mue xuMHUUYeECKHe CBOMCTBA cpetHuX conei. [lomydenne coneit
4.1 [Tonmyuenue, cobupanue, pacro3HaBaHWE BOAOPOAA, KHCIOPOJa, aMMHAKa, YTIEKHUCIOTO
0 rasa B JJabopaTopuu
4.1 [TomyuyeHne amMMuaka, CEpHON M @30THOM KHCJIOT B MPOMBINIIEHHOCTH. OO0IIHe crocoOb!
1 MIOJIy4EHUS] METAJIIOB
4.1
5 ['enernueckas cBsA3b MEXKAY KjlacCaMH HEOPraHMYECKUX COCTUHEHHM
5 XUMHUYECKUE peaKiuu
Krnaccudukanus XMMHUUECKUX peaKIHid 10 pa3NuYHbIM IMpU3HAKAM: 0 YUCIY U COCTaBY
5.1 YUYaCTBYIOUIMX B PEAaKLUU BEUIECTB, MO TEIJIOBOMY 3((deKTy, o M3MEHEHUIO CTeneHeil

OKHCJICHHUSA XUMHUYCCKUX 3JICMCHTOB




TennoBoir 3PdeKkT XUMHUECKOW peaKIuu, TEPMOXHMUYECKHE YpaBHEHHS. OK30- U

>2 SHAOTEPMHUUYECKUE PEAKIIMH. TEpPMOXUMHUUECKNE YPABHEHUS
OKHCIUTENBHOBOCCTAHOBUTENbHBIE peakiuu. OKUCINUTENN U BOCCTAaHOBUTENH. [Ipouiecchl
53 OKHCJICHUSI M BOCCTAHOBJICHUA. DJIEKTPOHHBIA OAJIaHC OKHUCIUTEIIHFHOBOCCTAHOBUTEIBHON
peakuuu
54 Teopust anekTponuTHUecKOrW auccouuanuu. KaTHOHBI, aHMOHBL. OJEKTPOJIUTHI U
' HeRIeKTpoauThl. CriibHBIE U clla0ble 3JIeKTPOJauThl. CTeneHb AUCCOIaluu
55 Peakuyu oHHOro oOMeHa. YcnoBUsl MPOTEKaHUsI peakuii HOHHOTO OOMEHa, MOJIHbIE U
' COKpAIEHHBIE HOHHBIE YPABHEHUS PEaKLUI
6 XuMus U OKpy’Karolas cpena
BemectBa u Marepualnbl B IOBCEAHEBHOM KU3HU 4YEJOBEKa. be3onacHoe HCIOJIb30BaHUE
6.1 BEUIECTB W XHWMHUYECKUX peakiuil B naboparopuum u ObiTy. IlepBas mnomomp mpu
XUMHUYECKHUX 0KOTraxX U OTPABIICHUSIX
XUMHUECKOE 3arps3HEHUE OKpYXKarolei cpesibl (KUCIOTHbIE TOXKAU, 3arps3HEHHE MTOYBBI,
62 BO3JlyXa M BOJOEMOB), CHocoObl ero mnpeaoTBpamieHus IlpenenbHass pomycTuMmas
' koHneHtpanust BemecTs (IIJIK). Poiap xumum B pelieHUM SKOJIOTHUECKHUX MPOOIIeM.
Ycunenne napHUKOBOTO 3P QeKTa, pa3pyuieHre 030HOBOTO CIIOs
[Ipumenenne cepsl, azora, ¢ocdopa, yriepona, KpeMHUS U WX COCTUHCHHHA B OBITY,
63 MEIULMHE, TPOMBILUIEHHOCTH U CEJIbCKOM X03siicTBe. [[prMeHeHre MeTalioB U CIIaBOB
' (cranb, 4yryH, MIOpaTIOMHUHHUNA, OpoH3a) B OBITY M MPOMBIIUICHHOCTH HUX COCIUHEHUH.
[TonsiTve 0 KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aILIUTHI UX OT KOPPO3HHU
64 [TpupoHble UICTOYHUKH YTIIEBOJOPOIOB (Yroiib, IPUPOIHBINA ra3, HedTh), IPOAYKTHI UX
. nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHBIE TOHATHA 00 OpPraHMYECKUX BELIECTBAX KaK O COCIUMHEHMSX YIIepoja
65 (MeTtaH, 3TaH, STHWJIEH, AalleTWIEH, 3TaHOJ, MIMIEPHH, yKCycHas kuciora). Ilonstue o
. OMONIOTHMYECKH BaKHBIX BEIECTBAX: JKHMpax, OENKaX, yIieBoJaX — U UX POIU B KU3HU
YyeJioBeKa
7 Pacuérnr:
7.1 o popMysIaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) JOJM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 M0 XUMHUYECKUM YPaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

VYuebuuk Xumus. ['abpuensa O. C., Octpoymos U. I'., Cnagxos C. (8-9) ba3zoBslii ypoBeHb.
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