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TIlosicHuTEeILHAA 3aNMUCKA

2.1.10. Paboyasi mnporpamMMma no yueoOHOMY npeaMeTy «XuMush» (0a30Bblii ypOBeHb)
HosicHuTe/ILHAS 3allUCKA

Pabouas mporpamma mo xumuu (0a30BBI YpPOBEHH) Ha YPOBHE OCHOBHOTO 0OOIIEro 0oOpa3oBaHHS
COCTaBJIECHA Ha OCHOBE TpeOOBaHMN K pe3ylbTaTaM OCBOEHHUS IIPOrPaMMbl OCHOBHOIO OOILEro
oOpazoBanus DemepanbHOTO TOCYJApCTBEHHOI'O OOpA30BATENBHOIO CTaHAAapTa OCHOBHOTO OOIIETo
o0pa3oBaHMs, YTBEpXKAEHHOTO MprkasoM MuHHCTEepCcTBa mpocsemeHus Poccuiickoit @enepannu ot 31
05 2021 © Ne 287 (¢ OOMONHEHWSIMH W W3MCHEHHAMH), (hemepalbHON 00pa3oBaTeILHON MPOTrpaMMBI
OCHOBHOTO 00111ero 00pa3oBaHus, YTBEPKICHHOW MpHUKa3oM MHHHCTEepPCTBa MpocBemeHus Poccuiickoit
Oenepannn ot 18.05.2023 Ne 370, mpukazom MunucTepeTBa npocsemnieHus Poccuiickoit denepamuu ot
09.10. 2024 r. Ne 704 «O BHeceHMM M3MEHEHHH B HEKOTOpPbIE MpUKa3bl MHUHHCTEPCTBA TPOCBEMICHUS
Poccuiickoit @eneparun, kacatommecs: peaeparbHbIX 00pa30BaTENbHBIX IPOTPaMM HA4albHOTO OOIIETOo
o0pa3oBaHHs, OCHOBHOTO 0OmEero oOpa3oBaHHWsI W CpemHero oomero oOpa3oBaHHS», a TaKke
OpPUCHTUPOBAaHA HA IEJIEBBIE MPHOPUTETHI, CPOpMyTHpoBaHHBIE B (perepanbHON paboueil mporpamme
BOCIIUTAHUSI.

[IporpaMma 1o XMMHH Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMsI COCTAaBJICHA HA OCHOBE TPeOOBaHMIA
K pe3yJbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOW MpPOrpaMMBI OCHOBHOTO OOIIETo 00pa3oBaHMI,
npezacrasieHHbx B PI'OC OO0, a Taxke Ha OCHOBE (efepanbHON padodell MporpaMMbl BOCITUTAHUS U C
y4ETOM KOHIIETIIIMH TPeToJaBaHust ydeOHOro mpeaMera «XuMUs» B 00pa30BaTENbHBIX OPraHU3aLUIX
Poccuiickoii ®enepanuu.

[Iporpamma mo xuMum pa3padboTaHa ¢ IEJIbI0 OKa3aHWUs METOJUYECKON MTOMOIIN YUYHUTEINO B CO3/IaHUH
paboueii mporpaMMsbl IO Y4eOHOMY TIPEIMETY.

IMporpamMmMa Mo XuMHUHM JaéT TPEACTABICHUE O IEJsIX, OOMIeH CTpaTerud OOydYeHHs, BOCIUTAHUS U
pasBUTHsL OO0YYAIONIMXCS CPEJICTBAMU Y4eOHOI'O TpeJMeTa, yCTaHABIMBAET 00s3aTENbHOE MPeIMETHOE
COJiepKaHue, MPeTyCMaTPUBACT paclpelieNieHHe ero Mo KiaccaM M CTPYKTYPHPOBaHHE MO pasjeiaM W
TeMaM TPOrpaMMbl MO XUMHH, OINPEACNISIeT KOJUYCCTBCHHbIE M KAUYCCTBEHHBIE XapaKTCPHUCTUKU
COJZCpKaHUA, PCKOMCHAYEMYIO IIOCJICAOBATCIBHOCTh HU3YUCHHUA XUMHU C yIIéTOM MCXKIIPEAMETHBIX H
BHYTPUIIPEJMETHBIX CBSI3eH, JIOTHKK y4eOHOTO IMpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommxcs,
oTpeJieisieT BO3MOKHOCTH MPEMETa JIJIsl pealin3alii TpeOOBaHUK K pe3ysibTaTaM OCBOCHHS OCHOBHOIM
o0Opa3oBaTelbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUs, a Takke TpeOOBaHUU K
pesynbraTaM OOydYeHHs XHMHH Ha YpOBHE I[ieleld U3y4YeHHs TpeJAMeTa U OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIPHON JEATEIHPHOCTH 00YJarOIIETOCs TI0 OCBOCHHIO YIEOHOTO COACPIKAHUS.

3HaHWEe XUMHUH CIY’)KUT OCHOBOM s  (OpMHpPOBaHMS MHPOBO33pEHUS OOydaloIEerocs, ero
MPEACTABIICHUA O MAaTepHAIbHOM EIMHCTBE MHUpPa, BAXHYIO POJL HWTPAIOT (HOPMHUPYEMBIE XHMHEH
MIPEJICTABJICHUS O B3aMMOIPEBPAIICHUSX SHEPTUU B 00 SBOIOIMHU BEIIECTB B IPUPOJIE, O MYTAX PEIICHUSL
I00ATBHBIX TIPOOJIEM YCTOWYHUBOTO PA3BUTHS UEIOBEUECTBA — CHIPHEBOM, DHEPTETHUCCKOU, TTUIIICBON H
9KOJIOTUYECKON 0E30ITaCHOCTH, MPOOIIEM 3JpaBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peann3aiii BO3MOXHOCTEH /Il caMopa3BUTH U (hOPMUPOBaHUS KYJIBTYPhI JIMYHOCTH, €€
00111e# 1 QyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUpPOBaHHE MBIIUICHHS W TBOPUYECKUX CIIOCOOHOCTEH O0yYarloNIuXcsi, HABBIKOB HX
CaMOCTOSITENTFHOW Y4eOHOM JEATEeIbHOCTH, JKCIEPUMEHTAIBHBIX W HCCIENOBATENbCKUX yMEHUH,
HEOOXOMMBIX KaK B IIOBCEIHEBHOM KU3HU, TaK U B IPOPECCHOHAILHOM JeATETLHOCTH;



3HAKOMUT CO CHeHI/I(bPIKOﬁ HAay4YHOI'0 MbIIUJICHUA, 3aKJIaAbIBA€CT OCHOBBLI IICJIOCTHOI'O B3IJIAJa Ha
CAUHCTBO MPpUPOALI n YCJIOBCKa, SIBIIACTCA OTBCTCTBCHHBIM 9TaIllOM B (bOpMHpOBaHI/II/I
eCTCCTBeHHO—Hay‘lHOﬁ rpaMOTHOCTHU o6yqa10Lunxc;1;

Croco0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBCHHO-HAYYHBIM 3HAHUSIM, K MIPUPO/JIC,
K YeJIOBEKYy, BHOCHT CBOW BKJIAJ] B 9KOJIOTHYECKOe 00pa3oBaHre 00yJaroIwXCsl.

JanHple HampaBieHus] B OOYyYEHHMHM XUMHH OOeCHEeuMBAarOTCs chelu(ukoil copepkaHus y4eOHOTo
mpeaMeTa, KOTOPBIN SBIISETCS MeAarorniecKy aIaTHPOBAaHHBIM OTpaKeHHEM 0a30BOI HayKHW XUMHH Ha
onpeAenEéHHOM 3Tare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHUs OPHEHTUPOBAH HA OCBOCHHE 00YJarOIINMUCS
CUCTEMBI MEPBOHAYAILHBIX MOHITUHA XUMHUH, OCHOB HEOPTraHMYECKON XMMHU M HEKOTOPBIX OTICIBHBIX
3HAYUMBIX OHATUN OpPraHUYEeCKON XUMUHU.

CTpyKTypa cofepikaHusl IPOrpaMMbl [0 XMMUHU c()OPMUpPOBaHA Ha OCHOBE CHCTEMHOTO MOJIX0/a K e
n3ydeHuto. ConeprkaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHH O XUMHYECKOM JJIEMEHTE W BELIECTBE U
CHCTEMBI MTOHATUH 0 XUMHYECKO# peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPraHW30BaHbI MO MPUHLUITY
MOCIIE0BATENILHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPEICTaBICHUN pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YU€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;
Ilepuonuueckoro 3akona .M. MeHeneeBa Kak OCHOBHOTO 3aKOHA XHUMHY;
YUEHHS O CTPOCHUH aTOMa U XUMHUUYECKOU CBSI3H;

HPEICTABICHUN 00 MEKTPOIUTUIECKON TUCCOLUALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHMSI PaCCMATPUBAKOTCS HA OCHOBE AMIIMPHUUYECKH IIONYYEHHBIX U OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIIEOBATENLHO OT OJTHOTO YPOBHS K JAPYTOMY, BBITIOTHSS (QYHKIMN OOBSICHEHUS
W IPOTHO3MPOBAaHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAaKTUYECKOIO MPUMEHEHUS W IOIYYEHHS
M3y4aeMbIX BELIECTB.

OcBoeHHME TPOrpaMMBbI TI0 XUMHH CIIOCOOCTBYET (DOPMHPOBAHHIO TIPENCTABICHUS O XUMHYECKOMH
COCTaBJISIIOLIEH HayYHON KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOW IPUPO/Ibl, IIEHHOCTHOTO OTHOLIECHUS K
HAay4YHOMY 3HAHHUIO W METOJaM IO3HaHUSA B Hayke. V3yuyeHue XUMHHM MPOUCXOAUT C MPHUBJICUYCHHUEM
3HAHWI W3 paHee M3YYCHHBIX Y4YEeOHBIX mpeaMeToB: «OKpyxaromuil Mupy», «bruonorus. 5—7 Kiacce» U
«®Dusuka. 7 kiacey.

[Ipy u3ydeHUM XMMUU MPOUCXOAUT (HOPMHUPOBAHHME 3HAHWN OCHOB XMMHYECKOW HAyKH Kak 00iacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTHUECKOM IEATENBHOCTH Y€JI0BEKa U KaK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOH KyJbTYyphl. 3agaya y4eOHOro mHpeaMeTa COCTOMT B ()OPMHPOBAHUHM CHUCTEMbl XUMHYECKHX
3HaHUI — BayKHEUIINX (DAKTOB, TIOHSATHH, 3aKOHOB U TEOPETHIECKUX MOJIOKECHUH, JOCTYITHBIX 0000IEeHHH
MHPOBO33PEHUYECKOI0 XapakTepa, A3bIKa HayKd, B MPUOOIIEHHWH K HAYYHBIM METOJaM IO3HAHHA IPH
W3yUYCHHUHN BEIECTB U XUMHUYECKUX PEaKIUid, B (OPMUPOBAHUN M Pa3BUTUU ITO3HABATEIBHBIX YMEHHU M
X MPUMEHEHUH B Y4eOHO-IIO3HABATENHLHOW M y4eOHO-MCCIIEAOBATENBCKON AEATENBHOCTH, OCBOCHUHU
npaBuJI 0€30MaCHOTO OOPAIIEHHS C BEIIECTBAMH B IIOBCEAHEBHOM KU3HU.

HpI/I HN3y4YCHUU XMMHUHU HA YPOBHC OCHOBHOI'O O6H_ICFO 06pa3OBaHI/I}I BaAXXHOC 3HA4YCHHC HpI/I06p€J'II/I
TaKHC ICIIN, KaK:

(hopMUpPOBaHUE WHTEILICKTYAIBHO PAa3BUTOW JIMYHOCTH, TOTOBOH K caMOOOPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITETIHHOMY TPUHSTHIO PEIICHUA, CHOCOOHON aJanTHpOBaThcs K OBICTPO MEHSIOIIAMCS
YCJIOBUSIM KU3HU;



HAIPABIIEHHOCTh OOyUYEHMsS Ha CHCTEMATHYeCKOe IPHOOMIEHnE OOYyJaromuxcsd K CaMOCTOSTEIBHON
MO3HABATEILHOMN JCSITENBHOCTH, HAYYHBIM METOIaM TIO3HAHMS, POPMHUPYIOIIAM MOTHBAIIAIO M Pa3BUTHE
CIIOCOOHOCTEH K XUMUMY,

oOecrieueHUe YCJIOBUIA, CIIOCOOCTBYIOUIMX NPUOOPETECHHUIO OOYYAIOIIMMHUCS OIbITa Pa3HOOOpa3HON
JIeSITEIIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINH ), HMEFOIIUX
VHHUBEPCAITBHOE 3HAUCHUE ISl PA3IMYHBIX BHJIOB JICSITEIHHOCTH;

¢opmupoBanue o0mel (PpyHKIMOHATFHOW W €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCJIE YMEHUI
OOBSACHSTh M OIICHUBATH SIBIICHUS OKPYXKAIONIETO MHUpPA, UCIONB3Ys 3HAHUS M OIBIT, MOJyYCHHBIC TPU
WU3YYCHUU XUMHH, NPUMEHATh WX TPU PEHICHUM MPOoOJIeM B TIOBCEIHEBHOW >KM3HH W TPYAOBOM
JIeSITEIbHOCTH;

(dopMupoBaHUE y OOYYArOIIUXCS TYMaHHUCTHYECKHX OTHOIICHWH, MOHMMAHUSA IEHHOCTH XUMHYECKUX
3HAHWUU JJIS BEIPAOOTKH SKOJIIOTUYECKH IIeTIeco00pa3HOro MOBEIEHUS B OBITY U TPYAOBOU JIEATEIILHOCTH B
LEJISX COXPAaHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIICH TPUPOTHON CPEIbI;

pa3BUTHE MOTHBALMM K OOYUEHHIO, CIIOCOOHOCTEHl K CaMOKOHTPOJIIO U CaMOBOCIIUTAHHIO Ha OCHOBE
YCBOGHHS OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mnipoduns u
HaIpaBJICHHOCTH JaJbHEHIIIEro 00yYeHUs.

OO1mee 9rcno 9acoB, pEKOMEHJOBAHHBIX TSI H3y4eHHsI XUMUH, — 136 gacoB: B 8 kimacce — 68 gacos (2
gaca B HeZIel0), B 9 kimacce — 68 4acoB (2 gaca B HEJIETIO).

Conep:xanue o0yueHus B 8 kiacce.
Ilepsonauanvuvie xumuueckue NOHAMUSI.

IIpeamer xumuu. Ponp XuUMHM B KU3HU 4YelOBeKa. XHMHS B CHUCTEME HaykK. Tema W BemiecTsa.
®dusnueckre CBOWCTBA BEIIECTB. ArperatHoe COCTOsiHHE BemiecTB. IloHSATHE 0 MeTonax IMO3HAHUSA B
xumun. YncTeie BemecTBa u cMecu. CriocoObI pa3ielieHus CMECei.

ATOMEBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CUMBOJIBI XMMHYECKHX DJIEMEHTOB. HpOCTBIe H CJIOXKXHBIC
BCIICCTBA. ATOMHO—MOJ’ICKyJ'IHpHOG yucHHC.

Xumnueckas (popmyrna. BanmeHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BemecTB. OTHOCHTENbHAs aroMHas macca. OTHOCHTENbHAash MOJIEKYJsipHass macca. MaccoBast 1107t
XUMHUYECKOT0 3JIEMEHTa B COEIMHEHUH.

KonnuectBo BemectBa. Monb. MonsipHas wmacca. B3auMocBsi3p KOJIMYECTBa, MacChl M YHCIA
CTPYKTYPHBIX €IUHHI] BelecTBa. PacuéTel 1o GopMysiaM XUMUYECKUX COCAMHECHUH.

®dusnueckre U XMMHYECKUE SIBICHUA. XUMHUYCECKas peakius U €€ NpU3HaKK. 3aKOH COXPAHEHHUS MacChl
BellecTB. XuMHUYecKue ypaBHeHus. Kimaccuukanys XUMHUYECKHX Peakiuil (COSIUHEHUS, Pa3IoKEHUs,
3aMEIICHHS, OOMCHA).

XHUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCYA0H, MpaBmwiiaMu paboTsl B 1a00paToOpuu u
npuéMaMu oOpalleHus ¢ J1adopaTOpHBIM 000pyIOBAaHUEM, U3YYCHUE U ONMHUCAHUE (DU3MUYECKUX CBOWCTB
00pa3loB HEOpraHWYeCKHX BeIIeCTB, HaOmojeHne Quzndyeckux (IUIaBIEHHE BOCKA, TasiHUAE JIbJIA,
pacThpaHue caxapa B CTYIIKe, KWUIICHHE M KOHJCHCAIUS BOJBI) M XHMHUYECKUX (TOPEHHE CBEYH,
MPOKAJMBAaHHE MEIHOW IPOBOJIOKH, B3aUMOJCHCTBHE Mejla C KHCJIOTOW) SBJICHUM, HaOJIIOJCHUE U
ONHCaHWE MPU3HAKOB MPOTEKAHUS XUMHUCCKHUX PEaKIMil (pa3ioKeHUE caxapa, B3auMOJICHCTBUE CEPHOM
KHCIIOTHI C XJIOpUAOM Oapusi, paznoxkenue ruzapokcuaa menau (ll) mpu HarpeBaHuu, B3auMonaeHCTBUE
xene3a ¢ pactBopoMm coiu Mmenu (1), u3ydenune crmocoboB pazgeneHus cMeceil (¢ TOMOIIBI0 MarHuTa,



buIbTpOBaHKE, BRIIAPUBAHNE, TUCTHILISAINS, XpoMaTorpadus), NPOBEICHHE OYUCTKU TOBAPCHHOM COIIH,
HAOJIOJICHNE W ONHCAaHUC PE3YyJIbTATOB IPOBEICHUS OIBITA, WUIFOCTPUPYIONICTO 3aKOH COXPaHCHUS
MAacCChI, CO3JIaHUE MOJIEICH MOJICKYI (IIIAPOCTEPIKHEBBIX ).

Baoicnetivue npedcmaeumeﬂu HeopeaHUuvYeCKux eeuecmse.

Bo3myx — cmech razoB. CocraB Bo3myxa. Kucmopom — snmeMeHT M mpocToe BemecTBo. Haxoxxnenwe
KHCJIOpOoJia B IpUpoe, PU3HYecKre U XUMUUECKUE cBoicTBa (peakuuu ropenust). Oxcuapl. [Ipumenenue
kucinopoga. CrocoObl TONYYeHHS KHCIOpoAa B JIaboparopuyd W IPOMBINUIEHHOCTH. Kpyroopor
Kucnoposa B mpupozae. O30H — aJutoTponHas MoJU(HUKALUS KHCIOPOAA.

TennoBoil 3PPEeKT XUMUUECKON peakiuH, TePMOXUMHUYECKHE YPABHEHMs, 3K30- M IHIOTEPMHUYECKHUE
peakuuu. TOIIMBO: Yroib W MeETaH. 3arpsi3HEHHE BO3AyXa, YCHICHHE IapHHKOBOTO 3(deKra,
paspylLIeHHe 030HOBOTO CIIOA.

BOHOpOI[ — DJJIEMCHT U MPOCTOC BCHICCTBO. Haxoxnenue BOAOpOAa B TMPUPOAL, (bmﬂqecm/le u
XUMHUYCCKUC CBOﬁCTBa, IIPUMECHEHUE, CIIOCOOBI IOJIYy4YCHUA. Kucnotsr u conn.

MousipHbIii 00bEM Ta30B. PacCu€Thl 110 XMMHYECKUM YPABHCHUSIM.

®dusnyeckue cBOWCTBa BOAbl. Bojga kak pactBopureinb. PacTBopel. HackllleHHbIE M HEHACHILLIEHHbBIE
pactBopbl. PacTBopuMOCTh BeHIECTB B BOAE. MaccoBas 0Js BEIIECTBA B pacTBOpe. XHUMHUYECKHE
cBolicTtBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOAE U B KU3HHU ueiaoBeKa. KpyroBopoT Bojabl B
npupojie. 3arps3HeHue NpUPoAHbIX Bo. OXpaHa U OYMCTKA MIPUPOIHBIX BO/I.

Knaccudukamnms nHeoprannmdecknx coeamHeHnit. Okcnnpl. Kimaccudukaius oKCHIOB: coleo0pas3yromue
(ocHOBHBIE, KUCTIOTHBIE, aM(pOTEpHBIE) U HecodeoOpasytomue. Homenknarypa okcunoB. dusndeckue u
XUMUYECKHE CBOMCTBA OKCUAOB. [lonydyeHnue okcuaos.

OcnoBanms. Kiaccudukanust ocHoBaHMA: MENOYM W HEpPacTBOPUMEBIC OCHOBaHHWs. HomeHkiarypa
ocHOBaHMI. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUMU. [lomyueHre ocCHOBaHUM.

Kucnorel. Knaccuduramms kumcnor. Homenkiarypa kuciaoT. Dusndeckue W XHUMHUYECKHE CBOWCTBA
kucioT. Psa aktuBHocTu MetasuioB H.H. beketosa. [lonydyenue kucior.

Comu. HoMmeHKkIaTypa coeit.
du3nyecKre U XUMUYECKHE cBOMcTBa conell. [Tonyuenue conei.
I'enerndeckas cBA3b MEXIY KIacCaMU HEOPTaHMUECKUX COeIMHEHHIH.

XUMHUYECKHUI SKCIIEPUMEHT: KAUYECTBEHHOE OIPEeNICHUE COJICPKAHMSI KUCIOPO/Ia B BO3IyXe, MOIyUYCHHE,
coOupaHue, paclio3HaBaHWE U U3yUECHUE CBOWCTB KHUCIOPO/a, HAONIOICHUE B3aUMOJICHCTBHSI BEIIECTB C
KHCIIOPOJIOM Y YCJIOBHS BOBHUKHOBEHUS U MIPEKpaIleHus ropeHus (1oxkapa), 03HaKOMIJIGHHE C 00pa3laMu
OKCH/IOB W ONHMCAHWE WX CBOWCTB, MOJydeHHe, CcOOWpaHWe, pPACIO3HABAHWE W HW3YYECHHE CBOICTB
Bojiopona (TopeHme), B3auMoAeicTBHE Bojopoma ¢ okcumoM menu (I1) (BO3MOXHO WCITOIB30BaHUE
BUJICOMAaTEPUAIIOB), HAOIIOIEHHUE 00Pa3IlOB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIeZIOBaHNE OCOOCHHOCTEH
pacTBOpPEHMsI BEMIECTB C PA3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBIEHHUE PACTBOPOB C OMNPENEIEHHOU
MacCOBOH JI0JIei pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBHE BOJIBI C METAIaMH (HATPUEM U KAJIBIIHEM )
(BO3MOXKHO HCIOJIb30BAaHUE BHJICOMATEPHATIOB), HCCIEIOBAaHUE OOpA3lOB HEOPTaHUYECKUX BEIIECTB
Ppa3INYHbIX KJIaCCOB, Ha6HIOJleHPIe HN3MCHCHUA OKPACKHW MHAWKATOPOB B paCTBOpax KHCJIOT U HIGHO‘Ieﬁ,
u3ydeHue B3ammojeiicTeust oxcupa meau (ll) ¢ pacTBopoM CepHOM KHCIOTHI, KHUCIOT C METaJUIAMH,
peaxiuii HeWTpaau3alny, MOydeHHEe HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHHE OJTHOTO METaJlIa APYyTUM
U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHelime Kiacchl HEOPraHUIeCKUX
COCTMHCHUID.



Ilepuoouuecxkuti 3axon u Ilepuoouueckas cucmema xumuweckux nemenmos [I.H. Menoeneesa.
Crpoenue aToMoB. XumMudeckas cBsa3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

[lepBbIe TOMBITKU KIACCU(PHUKAIIMKA XUMUYECKUAX 3JIeMEHTOB. [IOoHsATHE O IpymIax CXOIHBIX JJIEMEHTOB
(1enoYyHple M IIETOYHO3EMETIbHBIE METAJUIbI, TaJOTCHBI, WHEPTHBIC Ta3bl). ODJIEMEHTHI, KOTOPHIC
00pa3yroT aM()OTepHBIE OKCHIIBI U THAPOKCHIBI.

[lepuoguueckuit 3akoH. llepmoauueckas cucrtema xumuueckux 23nemeHToB J[.M. Menneneesa.
Kopotkonepuoanas u mmuHHONIEeprHomaHas (Gopmel [lepromndeckoit CHCTEMBI XHMHYECKHX 3JIEMEHTOB
H.N. Menneneena. [lepuoasl 1 rpynnel. @U3NYECKUN CMBICIT NOPAIKOBOIO HOMEpPA, HOMEPOB MEPUOAA U
TPYNIbI 3JIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX siep. M3oTombl. DnekTpoHbl. CTpOSHHE 3JIEKTPOHHBIX 000JI0YEK
atroMoB mepBbIX 20 XmMmmdeckumx diemeHTOB Ilepmommdeckoit cuctembl  JI.M. MeHneneena.
XapakTepucTuka XUMHUYECKOTO JJeMEHTa MO0 ero nosiokeHutro B Ilepuonuyueckoil cucreme
H.N. Menneneesa.

3aKOHOMepHOCTI/I HN3MCHCHUA paguyCa aToMOB XUMHUYCCKHX  OJICMCHTOB, MCETATIIMYCCKUX u
HEMETAJUIMYECKUX CBOICTB MO TrpynmaM H nepuoaaM. 3HadeHue Ilepuoanueckoro 3akoHa U
Ilepuonryeckoi cUCTEMbl XUMUYECKUX 3JIEMEHTOB ISl pa3BUTUA Hayku U npaktuku. .. MenaeneeB —
Y4EHBIN U TPaXKIAHMH.

Xumnueckass cBsi3b. KoBaneHTHas (moJsipHass M HEMONSAPHAsA) CBA3b. OJEKTPOOTPULATENBHOCTh
XUMHYECKUX 3JIeMeHTOB. MloHHas CBS3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHEIC pCaKkuuu. HpO].[CCCI)I OKHCJIICHUA U
BoccTaHOBICHH. OKUCINUTEIN U BOCCTAHOBUTEIU.

XUMHUUECKHI JKCIIEPUMEHT: U3ydeHHEe OOpaslloB BEIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
THIPOKCH/IA [IMHKA C PACTBOPAMHM KUCJIOT U LIeJI0Ye, MPOBEACHNE ONBITOB, HIUTIOCTPUPYIOLIUX IPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PeakMii (FOpeHue, Peakuy Pa3ioKEeHNs, COCTUHEHUS]).

Meoicnpeomemusie ceasu.

Peanusanust MeXNpeAMETHBIX CBsS3€M MpH U3yYeHUH XUMHHM B 8 Kjacce OCYIIECTBISETCS uepe3
UCIIOJIb30BaHNE KAaK OOIMX €CTECTBEHHO-HAYYHbIX MTOHATHH, TaK U MMOHATHH, SBISIOMINXCA CUCTEMHBIMU
JUISL OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OO0mue ecTecTBeHHO-HAyYHBIE TOHATHSA: HAY4YHBIH (DaKT, THIIOTE3a, TEOpHs, 3aKOH, aHaJINU3, CHUHTES,
KJIAaCCU(UKAIIHSI, EPUOAMIHOCTh, HAONIOJICHUE, SKCICPUMEHT, MOJCIUPOBaHHE, U3MEPEHHUE, MOJCIIb,
SIBJICHHE.

®dusuka: Marepusi, aToOM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIHUJ, H30TOIbI, PaJHMOAKTUBHOCTD,
MOJIEKYJIa, DIIEKTPUYECKUH 3apsill, BEIIECTBO, TENO, O0BEM, arperaTHoOe COCTOSIHHE BelIecTBa, Tas,
(bu3MYECKUE BEJUYNHBI, €AUHHUIBI H3MEPEHHS, KOCMOC, IJIaHeThI, 3BE3/1b1, COJTHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

l'eorpadus: atmocdepa, ruapochepa, MUHEpaAIbl, TOPHBIE MOPOIBI, MOJIE3HBIE MCKOIAaeMble, TOILIMBO,
BOJIHBIE PECYPCHI.

Conep:xanue o0yueHusi B 9 kjacce.

Bemecmeo U xumuveckas peaxkyust.



ITepnonmueckwmii 3akoH. [leprogndeckas cuctema xumuaeckux snemeHToB .M. MenneneeBa. CtpocHue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHUU CBOMCTB XMMHYECKHX JJIEMEHTOB MEPBBIX TPEX MEPUOOB,
KaJlvs, KaJIbLKA U UX COCUHEHUHN B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepuoandeckoil cucreme
Y CTPOCHHEM MX aTOMOB.

CtpoeHue BemecTBa: BUABI XUMUIECKOHN CBSI3U. THITBI KPUCTAIDIMYECKUX PEMIETOK, 3aBUCHMOCTH CBOHCTB
BEIIEeCTBA OT THUIA KPUCTAIDTHYECKOH PEMIETKN U BIIa XUMUYIECKON CBSI3H.

Krmaccudukamuss u HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHMHYECKHE CBOMCTBAa BEIIECTB,
OTHOCAIIMXCS K pa3iWYHbIM  KJaccaM HEOPTaHMYECKUX COCAUHEHUHM, TeHETHUYecKas CBS3b
HEOPTaHUYECKUX BEIIECCTB.

Krnaccudukaruss XaMUYeCKUX peaKIui Mo Pa3IuYHbIM IIPU3HaKaM (TI0 YHCITY U COCTaBY yYaCTBYIOIIUX B
peaKkiMy BEIIECTB, MO TEIIOBOMY J(PQEKTy, MO0 H3MCHEHHWIO CTENCHEH OKUCICHUS XUMHUYECKHX
AJIEMEHTOB, TO OOPAaTHMOCTH, MO YYacTHUIO Karaiam3aropa). OK30- W JHIOTEPMHYECKHE pEeaKInH,
TEPMOXMUMHUYCCKUE YPaBHCHUS.

[TonsiTe O CKOpOCTM XMMH4YecKoi peakiuu. [loHATHE 00 OOpaTHUMBIX W HEOOPATHUMBIX XUMHUYECKHX
peaknusix. IIoHATHE O TOMOTE€HHBIX M TIeTeporeHHbIX peakuusx. [loHarue o karamuse. IlonsTue o
XUMHYECKOM paBHOBecUH. (DaKTOpbI, BIMAIONME HAa CKOPOCTh XUMHYECKOH PEAaKIMH M IOJIOKEHHE
XUMHUYECKOI0 paBHOBECHSL.

OKHCINTETFHO-BOCCTAHOBUTEIBHBIE PEAKIIIH, JEKTPOHHBIN OalaHC OKHUCIHTEIHHO-BOCCTAHOBUTEIBHOM
peakuu. CocTaBjicHHE YpPaBHEHHM OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIIMN C HCIOJIB30BAHUEM
METO/Ia TEKTPOHHOTO OaJaHca.

Teopus >IEKTPOTUTUYCCKON AUCCOLMANNN. OJIEKTPOJIUTHI M HEAICKTPONHUTHL. KaTHOHBI, aHHUOHBI.
MexaHU3M TUCCONHAINH BEIIECTB C Pa3UYHBIMHU BHUIAMH XHUMHYECKOW CBs3H. CTENeHb IMCCOIMAIINN.
CuIibHBIE U CITa0bIe DIEKTPOIIHTHI.

Peakuun noHHOTO OOMEHa. YCIIOBHS MPOTEKAaHUS PeaknMi MOHHOTO OOMEHA, MOJHbBIE M COKpPAIIEHHbBIE
WOHHbIE ypaBHEHHs peakiuii. CBOICTBa KHCIOT, OCHOBAaHHIl W coJied B CBeTe MpPEACTaBICHUH 00
3NIEKTPOJIMTHYECKOH qucconnanuy. KauecTBeHHble peakuu Ha HOHBL. [loHsTHE O rHApONH3e Coel.

XUMHUUECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENISIMH KPUCTANTUYECKUX PEHIETOK HEOPTaHMUECKHX
BEIIECTB — METAUIOB W HEMETauIoB (rpadura W anMasa), CIOKHBIX BEHIECTB (XJIOpHIA HATpus),
UCCIIEIOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW peakiuH OT BO3ACHCTBHS Pa3IMYHBIX (DAaKTOPOB,
UCCIIEZIOBAHUE DJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOLHMAIMN KUCIIOT, IIeoYeld U
coieil  (BO3MOXKHO HCIIONIb30BAaHHE BHICOMATEPHAIOB), TPOBEICHUE OIBITOB, HIUTIOCTPUPYIOIIMX
MPU3HAKK TMPOTEKAHNS PEaKIMii HOHHOTO oOMeHa (00pa3oBaHME OcajKa, BBIAEIECHHE raza, 00pa3oBaHUE
BOJIbI), OIBITOB, WJUTIOCTPHPYIOLUIMX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii (ropeHue,
peaKkiuu pas3NoKEHHUs, COCIUHCHHWS), pPACIO3HABAHME HEOPraHMYECKHX BEIIECTB C IOMOIIBIO
Ka4eCTBEHHBIX peaKkHii Ha HOHBI, pelIeHHEe IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hememannwvt u ux coeournenusi.

OO0mast xapakTepucTHKa ragoreHoB. OcOOEHHOCTH CTPOECHHUS! aTOMOB, XapaKTEPHbIE CTENIEHN OKHCIICHUSI.
Crpoenue u ¢pu3nIecKre CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha MPUMEpE
xJiopa (B3aUMOACHCTBHE C METalJlaMH, HEMeTaulaMH, Liesodamu). XiopoBoaopo. CoisiHast KUCIIOTa,
XUMUYECKHE CBOWCTBA, MOJY4YEHUE, NpUMEHEeHHe. J[eWcTBHE XJopa M XJOpPOBOIOPOJA HA OPraHu3M
yesloBeKa. BaxkHelre XJI0puabl U HX HaXO0XAECHUE B IPUPOJE.

O6mas xapakrepuctuka dmeMeHToB VIA-rpymmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHEIC
CTCTICHU OKUCIICHUSI.



Crpoerre W (U3MYECKHE CBOWCTBA TMPOCTBIX BEMIECTB — KUCIOPOJa H Cepbl. AJUIOTPOIHBIC
MOIU(UKALUN KUCIOPOAA U CEpbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTPOCHUE, PUINICCKUC U
XUMHUYECKHe CBOWCTBA. OKCHIBI CEphl KaK TMPEACTABUTEIM KUCIOTHBIX OKCHIOB. CepHas KHUCIIOTa,
dbM3uYecKue W XUMHUYICCKHE CBOMCTBa (00IIME KaK MPEICTAaBUTENS Kiacca KHCIOT M CIenH(HIecKue).
XUMUYECKHE PEaKIINH, JISKAIIUE B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a IMOJIyYEeHUS CEPHOW KHUCIIOTHI.
IIpumenenne. Conu CepHOM KHCIOTHI, Ka4eCTBEHHAs! peakius Ha cyib(ar-noH. Haxoxnenne cepsl u eé
COCMHECHUM B MpuUpoAe. XUMHUYECKOE 3arps3HEHUE OKPYKAKIIEH cpedbl COCAUHEHUSIMU Cepbl
(KUCIOTHBIE IO/, 3arpsI3HCHUE BO3/[yXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPALICHHMS.

O6HIa$I XapaKTCPpUCTHUKA JBJICMCHTOB VA-I‘pyT[HI)I. Ocobennoctu CTpOCHHA AaTOMOB, XapaKTCPHLIC
CTCIICHU OKHCJICHUS.

A30T, pacmpocTpaHeHHEe B Mpupoae, (U3NYEeCKWe M XHMUYecCKHe CBOWCTBAa. KpyroBopoT aszora B
npupone. AMMuak, ero (hU3M4YecKHe M XUMHUYECKHE CBOWCTBa, IMoidydeHue M mnpumeHenue. Comu
aMMOHMS, UX (DU3MYECKHe M XUMHYECKHE CBOICTBa, ImpuMeHeHue. KauecTBeHHas peakuusi HAa HOHBI
aMMOHMs. A30THas KuclioTa, e€ MoiydeHue, (U3MUECKHe W XHMHUYECKHe CBoicTBa (0OIIMe Kak
NpEeACTAaBUTENsT Kjlacca KHUCIOT M cnenuduyeckue). lMcmonp3oBaHne HUTPATOB M COJEH aMMOHHS B
KayecTBE MUHEpABHBIX yH0OpeHHd. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpelbl COeIMHEHUSMU
a30Ta (KUCIOTHBIE JOXK/IH, 3arPsA3HEHUE BO3/lyXa, HOUYBBI U BOJOEMOB).

®docdop, annorponnsie Monudpukanuu dpochopa, pusndeckne u XuMuUUeckue cBoiicrea. Oxcup pocdopa
(V) u dochopras kuciora, (u3MUecKHMe M XUMHYECKHE CBOWCTBA, MOJydcHHe. VcCmonap3oBaHUe
¢dochaToB B KauecTBe MHUHEPAIBbHBIX YA0OpEHUH.

O6mas xapakrepuctuka 31eMeHToB |V A-rpymmbl. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHBIE
CTCIICHU OKHCIICHUS.

Yriepos, ammoTporHble MOAU(DHKAINU, PACIPOCTpaHEHHWE B TPHPOJE, (PH3MYEecCKHe W XUMUYECKHe
cBoiicTBa. AncopbOuus. Kpyrosopor yrieponma B mpupozae. Okcuibl yriiepoaa, ux (U3MYECKUE H
XUMHYECKHE CBOWCTBA, NEWCTBHE HA JKWBBIE OPTaHWU3MEI, MOJYYeHHE W TPUMEHEHHE. DKOJOTHYECKHe
npoOJIeMbl, CBsi3aHHBIE ¢ okcuaoM yriepoaa (IV), rumoresa TI00aTBHOTO MOTEIUIEHUS KIIMMATa,
NapHUKOBBI 3(dekT. YronbHas KHCIOTa W €€ Ccomu, WX (UINYECKHe M XUMHUYECKHE CBOICTBA,
nonrydyeHre M npuMeHeHue. KauecTBeHHast peaknys Ha KapOoHaT-WoHEL. Mcmonp3oBaHrne kapOOHATOB B
OBITY, MEAULIMHE, TPOMBIIIEHHOCTH U CETTLCKOM XO3SICTRE.

[lepBoHayaIbHBIE MOHATHS 00 OPraHMYECKHX BEIECTBAX KaK O COCJMHEHMSIX yriepojaa (MeTaH, JTaH,
STHJIEH, AlleTUJICH, JTaHOJ, TIHUIEPHH, YKCycHas Kuciorta). [IpupojHbIe MCTOYHWKH YTIIEBOJOPOAOB
(yronms, mpuUpOmHBIA Tra3, HE(]PTH), MPOAYKTH UX TmepepaboTku (OEH3WH), UX pPOJIb B OBITY W
MPOMBIIIIIIEHHOCTH.

TlonsiTie 0 OMOIIOTHYECKH BAXKHBIX BCIIECCTBAX: KHpaAX, 6em<ax, YIIICBOAAaX — M UX POJIM B KH3HU
YCIIOBCKA. MaTepI/IaHBHOC CANHCTBO OPTaHUYCCKUX U HCOPTraHUYCCKUX COG]II/IHCHI/IfI.

Kpemuuii, ero huznueckue u XUMHYECKUE CBOWCTBA, IMOydYeHUE U npuMeHeHrne. CoeTMHeHHS KPEeMHUS B
npupojsie. OOume npexacrapienus o0 oxcuae kpemuusa(lV) u xkpemaueBoi kuciaore. CUIHMKAThl, HX
UCIIONb30BaHUE B OBITY, MEIWIIMHE, TPOMBINUICHHOCTH. BakKHEWIne CTpOUTEIbHBIE MaTEPUAbL:
KepaMHKa, CTEeKJO, IIeMEHT, OeToH, kene300eToH. IIpobiembl 6€30MacHOTO  HCIONH30BAHUS
CTPOUTENLHBIX MATEPHAJIOB B TTOBCEITHEBHOM KU3HU.

XHUMUYECKHH IKCIIEPUMEHT: N3ydeHHE 00pa3lloB HEOPTAaHWMYECKUX BEIIECTB, CBONCTB COJISTHOW KHCIIOTHI,
NPOBE/ICHHE KaueCTBEHHBIX PEaKUUil Ha XJIOPWA-MOHBI M HAOJIOACHWE NPU3HAKOB HMX IPOTEKAaHUS,
OIIBITHI, OTpaxarole (U3MUECKUE U XUMHUYECKHE CBOMCTBA TaJIOrCHOB M MX COCAUHEHUH (BO3MOXKHO
WCITOJIP30BAaHUE  BHJICOMATEPHANIOB), O3HAKOMJICHHE ¢ oOO0pa3laMyd  XJOPHUAOB  (TaJOTeHUIOB),
O3HAaKOMJIEHHE ¢ 00pa3lamMu cepbl U e€ COeTUHEHUS MU (BO3MOXKHO HCIOJIB30BaHHUE BUAEOMAaTEPHAIIOB),
HaOJfoieHne Iporecca oOyIJMBaHHUS caxapa IoJ ACHCTBHEM KOHLEHTPHUPOBAHHON CEPHOW KHCIIOTHI,



M3y4YeHHE XUMHIECKIX CBOWCTB pa30aBIICHHON CEPHOM KHUCIIOTHI, TPOBEICHNE Ka4eCTBEHHON PeakIny Ha
cynb(haT-uoH W HaONIOACHUE NMPU3HAKA ¢ MPOTCKaHWs, O3HAKOMIICHHE C (PU3MYECKUMHU CBOWCTBAMHU
azoTa, (hocopa U UX COCAMHECHUH (BO3MOKHO HCIIOJIb30BAHUE BHICOMATEPHATIOB), 00pa3llaMi a30THBIX
u (ocPopHBIX YHOOpeHHUH, MoiydeHue, cOoOMpaHHe, paclo3HaBaHWE W HM3ydeHHEe CBOWCTB aMMHAaKa,
MPOBEJICHHE KAaYCCTBEHHBIX PEAKIMii HAa HMOH aMMOHHUSA W (oc(aT-HOH M H3YYCHUE MPU3HAKOB HX
MPOTECKaHUs, B3aUMOICHCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C Meaplo  (BO3MOXKHO
WCTIOJb30BaHME BHIEOMATEPHAJIOB), U3ydeHHE MOeNell KPHCTAUTMYECKNX PEemeEToK aiamasa, rpadmura,
¢yepeHa, 03HaAKOMJICHHE C MTPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIICCTB aKTHBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTHBOTa3a, MOJMyUeHHe, COONpaHne, paclio3HaBaHNWE W W3YYEHHE CBOWMCTB YTIIEKHUCIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMil Ha KapOOHAT M CHJIMKAT-HOHBI U W3YYCHUE MPU3HAKOB HMX
MPOTEKaHUs, O3HAKOMJIEHWE C  TPOAYKIHEH  CHJIMKATHOW  TNPOMBIIUICHHOCTH,  pEIICHUE
SKCIIEPUMEHTAIBHBIX 33134 110 TeMe «BajkHeHne HeMeTauTbl U X COeTUHEHTISD».

Memannvt u ux coeounenus.

O6111a;1 XapPaKTCPpUCTUKA XUMUUYCCKUX OJBJICMCHTOB — MCTAJUIOB Ha OCHOBAHUMW HX IIOJIOKCHUA B
Ilepuonuueckoit cucreme xumuueckux snemeHToB .M. MenneneeBa u crpoeHuss atomoB. CTpoeHue
MeTayIoB. MeTajunyeckas CBA3b M METaNIMueckas KpUCTAJUIMYecKas peléTka. DJIeKTPOXUMHUYECKUI
psaia HampsbkeHWH MetauioB. Du3Wueckue W XUMHUYECKHE CBOWCTBa MeTauioB. OOmme crocoOb!
NOJy4eHHUs] MeTauioB. [IoHsTHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTBHI UX OT KOPPO3HHU.
CrunaBsl (CTaib, 4yryH, TIOPATIOMUHNHN, OpOH3a) M UX PUMEHEHHE B OBITY U MPOMBIIICHHOCTH.

[lemounple  MeTawwnel: mojoxkeHne B llepuomuueckod  cUCTEME  XMMHUYECKHX  DJIEMEHTOB
H.N. MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXJAeHUE B npupoae. u3nyeckne U XMMUYECKUE CBOMCTBA
(ma mpumepe Harpus u Kamus). OKCHABI M THAPOKCHIBI HAaTpusi W Kanud. lIpuMeHeHWe MIemoYHBIX
METaJIJIOB M UX COCIUHEHUM.

[enouHO3eMeNbHBIE METAUTBI MATHUN U KaJbLUii: TIosioxkeHue B [leproandeckoil cucteMe XMMUYECKUX
anemenToB JI.M. MeHaeneeBa, CTpOEHHME HX aTOMOB, HaxOXJIeHHE B Ipupoje. Pusznueckue U
XUMHYECKHE CBOWCTBA MarHus M Kanblus. BaxHelmue coennHeHns KanbLus (OKCUI, TUAPOKCH, COJIH).
JKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEeHHUS.

Amomunuil: nonoxenue B Ilepuogumueckoil cucreme xumuyeckux siemeHToB .M. Menneneena,
CTPOCHHE aToMa, HaxOXJeHWe B mpupoac. DUNUECKHE M XUMHUYECKHE CBOWCTBA aTIOMUHUSA.
AmMoTepHbIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUHUSL.

XKeneso: monoxenue B [lepuoamueckoii cucreme xumuueckux snemeHToB J[.M. MenneneeBa, cTpoeHue
aToMa, HaxOXJeHHe B mpupoje. Puzndeckne 1 XUMUIECKHE CBOWCTBA kere3a. OKCHIbI, TUAPOKCHUIBI U
conm cosm xkene3a (1) u xenesa (l11), ux cocras, cBoOCTBA U TOTyUEHUE.

XUMUYECKUH 3KCIIEPUMEHT: O3HAKOMIIGHHE C O0pa3llaMd METAUIOB W CIUIABOB, WX (PH3UYECKUMHU
CBOWCTBAMHM,  HW3yYeHHE  pe3yJbTaTOB  KOPPO3MH  METAUIOB  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCWUCTBUS OKCHIA KallbIUs M HATPUS C BOAOH (BO3MOXKHO
WCIIOJIb30BaHKE BUICOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOI BOJIBI, MPOIIECca TOPESHUS Kelle3a B
KHCI0poae (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHAIIOB), IPU3HAKOB IMPOTEKAHMsS KauyeCTBEHHBIX
peakiuii Ha HWOHBI (MarHus, Kajablus, amroMuHus, 1uHkKa, xenesa (1) u sxemesza (1), mexu (1),
HAOJIIOJICHNE M OIMCAHHWE IPOIECCOB OKPAIMBAaHUS IUIAMECHH HOHAMHU HATPHS, Kalusd W KaJbIUs
(BO3MOXHO HCITOJIb30BAaHUE BHUJICOMATEPHANIOB), HWCCIEOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA
ATFOMHUHHS ¥ TUAPOKCHJIA [IMHKA, PEUICHHE YKCIIEPUMEHTAILHBIX 3a/1ad 10 TeMe «BakHene MeTauibl
1 UX COCIUHECHUS.

Xumus u oxpyxcarowas cpeoa.

BemectBa u MaTepuansl B MOBCEAHEBHOM *U3HM 4YeloBeKa. be3omacHoe HCHONIb30BaHUE BEUIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBast MOMOIIs MPH XUMHYECKHUX 0KOTaxX M OTPABICHUAX.



XUMHUECKOe 3arps3HEHUE OKpy’Karolled cpenbl (IpenenbHas IOMyCTUMasi KOHLEHTpAlus BEIIECTB
(manee — I1JIK). Pons xumun B pemieHHH 3KOJIOTUIECKUX MPOOIIEM.

XUMUYECKHH SKCIIEPHIMEHT: M3y4eHHEe 00pa3lloB MaTepuaaoB (CTEKIIO, CIUIaBbl METAJUIOB, IOJIUMEPHBIC
MaTepHarbl).

Mesicnpeomemnuule cesazu.

Peanmmzanms MECXKIIPEAMETHBIX CBsI3EH npu H3y4YCHHUU XHUMHU B 9 xmacce OCYHICCTBIIICTCA YCPE3
HCIIOJIB30BAHHEC KaK O6H_[I/IX €CTCCTBCHHO-HAYIHBIX HOHXTHﬁ, TaK U HOHHTHﬁ, ABJIAIOIIUXCA CUCTCMHBIMHA
AJ1d OTACJIIBHBIX NPEAMCETOB €CTCCTBCHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecTBeHHO-HAYYHbIC TOHATHSA: HAY4YHBIH (DaKT, THIIOTE3a, 3aKOH, TCOPHsl, aHAIWU3, CHUHTES3,
KJIAaCCU(UKAIIVSI, MEPHOAUIHOCTh, HAONIOJICHUE, SKCIICPUMEHT, MOJCIUPOBAHKE, U3MEPECHUE, MOJCID,
SIBIIEHUE, TAPHUKOBEIHN 3((heKT, TEeXHOIOTHS, MaTEPHATIBL.

®dusnka: MaTepHs, aToM, 3JEKTPOH, NPOTOH, HEHUTPOH, HMOH, HYKJIHMJ, H30TOINbI, PagUOaKTHBHOCTS,
MOJIEKYJa, 3JEKTPUUYCCKHH 3apsd, NPOBOAHUKH, MOJIYHPOBOAHUKU, IUIJICKTPHKH, (OTOIIIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSIHME BELIECTBA, Tra3, pPacTBOp, pPacTBOPHUMOCTS,
KpUCTaUIMYeCcKass PEMIETKa, CIUIABbL, (U3MYECKHE BENUYMHBI, COUHULBI H3MEPEHHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIaHEeTHl, 3BE3/1b1, ColHIIe.

buonorus: dortocuHTes, MpixaHue, ouocdepa, IKOCUCTEMA, MUHEPAIbHBIE YIO0OPEHUS, MUKPOIIEMEHTEHI,
MAaKpO3JIECMCHThI, ITUTATCJIIbHBIC BEIICCTBA.

I'eorpadus: armocepa, ruapocdepa, MUHEpaANIbl, TOPHBIE HNOPOABI, MOJE3HbIE MCKOIAEeMble, TOILIMBO,
BOJIHbIE PECYPCHI.

Inanupyemble pe3yJbTaThl OCBOEHHSI MPOrpaMMbl 10 XMMHH HAa YPOBHE OCHOBHOIO O0OIIEro
oOpa3zoBaHusl.

N3yuenne XUMHHM Ha YpPOBHE OCHOBHOTO OOINEro oOpa3oBaHHs HAMpaBlIEHO HA JIOCTHKCHHUC
00yYarOIIUMHUCS JIUYHOCHHbBIX, MEMANPEOMEMHBIX U NPEOMEMHBIX PE3YIbMaAmo8 OCBOCHHS Y1eOHOTO
npemMeTa.

JIuunocmusle pe3ynvmamsl OCBOCHUs TPOrPAMMbI OCHOBHOTO OOIIEro 00pa3oBaHMUs JOCTUTAIOTCS B
X0JIc OOyYeHUs XMMHUH B CIMHCTBE Y4eOHOW M BOCIHTATEIbHOH JNEATEIHHOCTH B COOTBETCTBHH C
TpaaAuIOHHBIMU pOCCHﬁCKHMH COIIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBECHHBIMU ICHHOCTAMMU,
MPUHATBHIME B OOIIIECTBE MPABUIAMH  HOPMAaMHU TIOBEACHHUS M CIIOCOOCTBYIOT MPOIECcaM CaMOTIO3HAHUS,
CaMOPA3BUTHS U COIHATH3AINN 00YUAIOIINXCA.

JIM4HOCTHEIE PE3yabTaThl OTPAXKAKOT TOTOBHOCTH 06yqa}0mnxcsl PYKOBOACTBOBATBHCA CHCTEMOH
ITO3UTHBHBIX IECHHOCTHBIX OpI/IeHTaIII/Iﬁ " paCHIMpC€HHUC OIIbITa ACATCIIBHOCTH Ha et OCHOBEC, B TOM 4YHUCJIC B
qacCTH:

1) maTpuoTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, MCTOPUYECKOMY M HAay4HOMY HacCJIEIUIO,
MOHUMAaHUS 3HAYCHHUSI XMMHUYECKOW HAyKH B JKM3HHM COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH BIIaJIETh
JIOCTOBEPHOH WH(OpMalueld O MEePeOBBIX JOCTIKEHUSIX M OTKPBITUSX MHUPOBOW M OTEUYECTBEHHOU
XUMUWH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHIIX 00 YCTpONUCTBE MUpa U OOIIECTBA;

2) rpa’kIaHCKOTO BOCITHTAHUS:



MIPEACTABIICHUS O COIMAIBHBIX HOPMAaxX W TIPaBHJIAX MEXIHMYHOCTHBIX OTHOINICHUN B KOJIJICKTHBE,
KOMMYHUKATUBHOM KOMIICTEHTHOCTH B  OOIIECTBEHHO IIOJIC3HOHM, Yy4eOHO-MCCIIEA0BaTENbCKOM,
TBOPYECKOW U JPYTUX BUIAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW NEATEIEHOCTH
TpH  BBIIOJIHEHWH Yy4YeOHBIX, ITO3HABATENBHBIX 33/ad, BBIIOJIHEHUH XHUMHYECKHX OKCIEPHUMEHTOB,
CO3IaHUM YYEOHBIX MPOCKTOB, CTPEMIICHUS K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B TPOIECCE ITOH
y49eOHOU JesTeNbHOCTH, TOTOBHOCTH OIEHMBATh CBOE IOBEJACHWE W IMOCTYIKH CBOWX TOBApHUIIEH C
MTO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHHUS MOCIIENCTBUI TIOCTYITKOB;

3) 1EHHOCTH HAYYHOTO MTO3HAHHMS:

MHUPOBO33PEHUYECKUX MPEACTABICHUN O BEIIECTBE U XHUMHUYECKONW pEaKlUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABJISIONIMX OCHOBY JUISI TOHWMAHUS CYIIHOCTHA HAYYHOMH
KapTUHBI MHpA, MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPHUPOJBI, B3aMMOCBS3SIX
YeoBeKa C IPUPOJHOM Cpeior, O POJIU XUMHUH B MIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENBHBIX MOTHBOB, HAPaBJICHHBIX Ha TMOJyYeHHE HOBBIX 3HAHUM MO XUMHHU, HEOOXOIUMBIX IS
00BsICHEHHS HAOIIOJaeMBIX MTPOIIECCOB U SIBICHUN;

MO3HABaTeNbHON, WHPOPMAIMOHHOH M  YWTATENbCKOH KYJNbTYphl, B TOM 4HCJIE HAaBBIKOB
CaMOCTOSITETIbHOM  paboThl ¢ y4eOHBIMM TEKCTaMH, CIPaBOYHOM JIMTEPaTypoi, IOCTYIHBIMHU
TEXHUYECKUMH CPEACTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeca K OOY4YeHHI0 W TIO3HAHWIO, JFO003HATENFHOCTH, TOTOBHOCTH ¥  CIIOCOOHOCTH K
caMo0o0Opa30BaHUI0, TIPOCKTHONH W HCCIICJAOBATENbCKONW JCATEIBLHOCTH, K OCO3HAHHOMY BBHIOOpY
HAMpPaBJICHHOCTH U YPOBHS 00YUYCHUS B JATbHEHIIICM;

4) popMHUpOBaHUS KYJIbTYPbI 30POBbSI:

OCO3HAHUS EHHOCTH ’KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 37JOPOBBII
00pa3 >KM3HH, OCO3HAHUS MOCIEACTBUH W HENPUATHS BPEAHBIX NPHUBbIUEK (YMOTPEOIEHUS AJIKOTOJIS,
HapKOTHKOB, KYypEeHHs), HEOOXOAMMOCTH COOJIOACHUS NpaBWil OE30MAaCHOCTH IIPU OOpallleHHH C
XUMHAYECKHMH BELIECTBAMHU B OBITY U peaNbHON KU3HHU;

5) Tpy10BOTO BOCTIMTAHMS:

UHTEpeca K MPaKTHYECKOMY H3Yy4eHHI0 npodeccuit M Tpyda pasiIMdHOro poja, yBaXEHHE K TPYIy H
pe3yJibTatam TPYJOBOM AEATEIbHOCTH, B TOM YHUCJE HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHWUM 1O
XMMHH, OCO3HAHHOTO BHIOOpAa WHAMBHIYAIBHOH TPAaeKTOPHU MHPOJOIDKEHUS OOpa3oBaHUS C Y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M IOTPEOHOCTEH,
yCHEmHOW MPO(EeCCHOHANIBHON JEATSIIbBHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh
a1alTHPOBAThCS B IPO(ECCHOHATBHOMN CPEeE;

6) 9KOJIOTHYECKOTO BOCITUTAHHSL:

OKOJIOTHYCCKHU uenecoo6pa3H0r0 OTHOIICHUA K NpUPOAEC KaK MCTOYHHUKY KW3HH Ha 3CMHe, OCHOBE €€
CYLICCTBOBAHNA, IMOHMMAHUA LNECHHOCTU 3A0POBOTO H 0e30macHoro o6pa3a JKHM3HHU, OTBCTCTBCHHOI'O
OTHOIICHUA K CO6CTB€HHOMy (I)I/IBI/ILICCKOMy U TMNCUXHUYCCKOMY 3J0pPOBbIO, OCO3HAHUA IICHHOCTHU
CO6JHOJICHI/I$I ImpaBUll 0e30I1aCHOro IMMOBECACHUA IIpU pa60Te C BCHICCTBAMH, a TaKXE B CUTyalHAX,
YTrpoKaromux 310pOBbIO U JKU3HU Hmﬂeﬁ;

CITOCOOHOCTH IPUMEHSTH 3HAHUS, MTOJTyJaeMble TIPH U3yUYCHUN XUMUH, JUTSI PEIICHUS 3a7a4, CBSI3aHHBIX C
OKpY>Kalolled MPUPOJHOM Cpeloi, TMOBBIIMICHHUS YPOBHS 3KOJOTMYECKOW KYJIBTYphl, OCO3HAHUA
rI00aTBFHOTO XapaKkTepa HKOIOTHIECKUX MPo0IeM U MyTel UX peleHns MOCPEICTBOM METOI0B XUMUH;

9KOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATLCS UM B TMO3HABATEIbHOM, KOMMYHUKATUBHOU U
COIMAJIbHOW MPaKTHKE.



Memanpeomemnusle pe3ynsmamspl. B cocraBe MeTanmpeIMETHBIX PE3yJbTaTOB BBIACIAIOT 3HAYNMBIC
Ut QOPMUPOBAHMST MUPOBO33PEHHsI OOIIEHAYYHBIE TOHATHS (3aKOH, TEOPHS, IPUHIUIL, THIIOTE3a, (akT,
cucTeMa, poLecc, SKCIEPUMEHT U APYTroe.), KOTOPBIE UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax W TO3BOJSIOT HAa OCHOBE 3HAaHUM W3 3TUX MpPeaMeToB (OPMHUPOBATH MPEICTABICHUE O
LEJNIOCTHOW HAy4YHOH KapTMHE MHpa, W YHUBepcalbHble yueOHbIe JeiicTBUS (TO3HABAaTEIbHBIC,
KOMMYHUKAaTHBHBIE, pETYJSATHBHBIE), KOTOpble obecreunBa0T (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETFHOMY TIIIAHHUPOBAHWIO W OCYIIECTBICHUIO y4YeOHOW MeATenbHOCTH. MeTtarpeaMeTHbIe
pe3yIbTaThl OCBOCHHUST 00pa30BaTeIbHOM MPOrpaMMBbI 0 XUMHUH OTPAXKAIOT OBJIa/ICHHE YHUBEPCATbHBIMU
NO3HABAMENIbHBIMU OClCNEUAMU, B TOM YHCIE:

1) 6azoe6vie nocuueckue deticmaust:

YMCHHE HCII0JIB30BATh HpI/IéMI)I JIOTUYECKOI'0 MBIIIJIICHUSA HPHU OCBOCHUN 3HAHUM: PacCKpbIBaThb CMBICIT
XHUMHUYECKHUX ITOHSITHI (BBIZ[GJ'I?ITL HX XapaKTCPHBIC NIPU3HAKU, YCTaHABJIMBATH B3aMOCBA3b C NPYIUMH
HOHHTI/ISIMI/I), HCIIOJB30BATh IIOHATUA IJIA 0OBSICHEHUS OTACIIBHBIX (I)aKTOB n HBHCHHﬁ, BI:I6I/IpaTB
OCHOBAaHUA W KPUTCPUU JIA KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUYCCKHX BCHICCTB H XHMHUYCCKHUX peaKuHﬁ,
yCTaHaBJIMBAaTb HNPUYMHHO-CJICACTBCHHBIC CBA3U MEXIY 00BbEKTaAMHU HU3Yy4YCHHA, CTPOUTH JIOTHUYCCKHC
pacCyKacHusd (I/IH)IyKTI/IBHLIe, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I), MMPOBOJUTH BBIBOABI U 3aKJIIIOYCHUS,

YMEHHUE NMPUMEHSTh B IIPOLecce MO3HAHUS MOHATHUS (IPEAMETHBIE U METallpeIMETHBIE), CHUMBOJINYECKUE
(3HaKOBBIE) MOJIENHU, WCIOJNb3yeMble B XHUMHH, MPeoOpa3oBHIBATH HIMPOKO MPHMEHSIEMbIE B XHUMUHU
MOJIEJIbHBIC MIPEJICTABICHUS — XUMHUUECKUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYecKasi GopMyJia U ypaBHEHHUE
XMUMUYECKOW PeakUuy — MpU pelIeHUH y4eOHO-TO3HABATEIbHBIX 3a/1a4, C y4ETOM STHX MOJIENBHBIX
NPEJCTABICHUI BBISABIATh W XapaKTepHU30BaTh CYIIECTBEHHBIC IPH3HAKA H3Y4aeMbIX OOBEKTOB —
XUMHAYECKHX  BEIIECTB M XUMHUYECKMX  peakuuil, BBIABIATE  OOLIME  3aKOHOMEPHOCTH,
IIPUYUHHO-CIIEICTBEHHBIE CBSI3U U IIPOTUBOPEYHS B U3yUaEMBbIX ITPOLIECCAX U SIBJICHUSX;

2) 6azosvie uccnedosamensekue Oeticmeust.

YMCHHE HUCIOJIb30BATh NOCTABJICHHBIC BOIIPOCHI B KAUYCCTBC HHCTPYMCHTA IMO3HAHUS, d TAKIKC B KaUCCTBC
OCHOBBI JJIsA q)OpMI/IpOBaHI/IH THUITIOTE3LI 110 MMPOBEPKE NNPABUIIbHOCTH BbICKA3bIBACMbIX Cy)KI[eHI/II‘/'I;

npuoOpeTeHHE OMbBITA MO TUIAHUPOBAHUIO, OPTaHU3AIUH U TPOBEJCHUIO YICHUYECKUX IKCIICPUMEHTOB:
YMEHHE Ha0IoJaTh 3a XOJOM IpoIecca, CaMOCTOSTENIbHO MPOTHO3HPOBATh €ro  pe3ylibTar,
dbopmynupoBaTh 00OOIICHHUS H BBIBOJBI 10 pe3yjbTaTaM MPOBEAEHHOTO OIBbITA, HCCICIOBAHUS,
COCTABJIATH OTUYET O MPOJICITAHHON padoTe;

3) paboma ¢ ungpopmayueil:

YMEHHUE BBIOMpaTh, aHAIM3UPOBATh W HMHTEPIPETHPOBATH MH(OpMAIMIO pPa3IHYHBIX BHIOB H (GopMm
NpPEACTaBICHU, TIOIy4aeMyl0 U3 Pa3HBIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIMTepaTypa XUMHUYECKOTO
COJIepKaHusl, CIIPaBOYHbIE 1MOCOOUsI, pecypchl HTepHETa), KPUTUYECKU OIEHUBATH NMPOTHBOPECUHBYIO U
HEIOCTOBEPHYIO MH()OPMAIIHIO;

YMEHUE TPUMEHSATh pa3jIM4YHble METOJbl W 3allpochkl TpU TOUCKe u oTOope wuHpopManmmu u
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAWMBIX MJISi BBINOJHEHHS Y4YeOHBIX M MO3HaBaTENBHBIX 337134
ONpeAeIEHHOTO THIA, pruOOpeTeHHUE OInbITa B obmactu KCIIOJIb30BaHUA
WHPOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBIIQJICHUE KYJIBTYpOH AKTHBHOTO HCIIOJIB30BAHUS
Pa3INYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BHIOMPATh ONTHMANBHYIO (hopMy MpencTaBiIeHuUs
WHQOPMAIUM U WLTIOCTPUPOBATEH pEIllaeMble 3aJjadl HECIOXKHBIMH CXEMaMH, JUarpaMMaMi, JPYyTUMH
¢dopmamu rpaduKu 1 UX KOMOMHALUSIMH;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATHL B Ipollecce YUeOHOW W HCCIEIOBATEIbCKON JESTeIbHOCTH
WHPOPMAITUIO O BIUSHUM TPOMBIIUICHHOCTH, CEJIBCKOTO XO3SHUCTBA W TPAHCIIOPTA HA COCTOSHUC
OKpy>Karolllel NpupogHON Cpelibl;



VY obyuarorerocst 6yayT copMUPOBAHBI CIEAYIOINE YHUBEPCATbHBIE KOMMYHUKAMUBHBLE OCICTNEUSL:

YMEHHUE 3allaBaTh BOMPOCH (B Xoje auanora W (WiM) AUCKYCCHH) MO CYHIECTBY OOCYXKIAEMOH TEMBI,
(bopMyIHpOBaTH CBOM IPEUIOKEHUSI OTHOCHTEIIFHO BBIITOJIHEHHS TPEUIOKEHHOHN 3a1a4H;

MPUOOpPETCHUE ONbITA MPE3CHTAIlMM  PE3yJbTAaTOB  BBHIMOJIHCHUS XHUMHYECKOTO  JKCIICPUMEHTA
(;mtaGopaTopHOTO OMBITa, JTAOOPATOPHOH pPadOTHI TIO HWCCIEOBAHWIO CBOWCTB BEIIECTB, Y4eOHOTO
MIPOEKTa);

3aMHTEPECOBAHHOCTh B COBMECTHOM €O CBEpPCTHHKAMH IIO3HABATEJIbHOM W MCCIEAOBATEIbCKON
JICATEIILHOCTA TIPU PCIICHUH BO3HUKAMOIIUX MPOOJIEM Ha OCHOBE Yy4éra OOIMX WHTEPECOB U
COTJIAaCOBaHUS TMO3UIMKA (0OCyXJeHWs, OOMEH MHEHHSMH, «MO3TOBBIE INTYPMBI», KOOPIWHAIUSL
COBMECTHBIX JICWCTBUH, ONpE/IC/ICHUEC KPUTSPUEB 10 OIICHKE KaueCTBa BBHITOJHECHHON pa0OThI U IPYTHE);

VY obyuaromierocst 0yayT cpopMUpPOBAHBI CIEAYIOIINE YHUBEPCANbHbIE PEYAAMUBHbIE OCiCNBUS.

YMEHHE  CaMOCTOSTENILHO  OMpPENeNaTh [eMH  JIeATENbHOCTH, IUIAHUPOBaTh,  OCYIIECTBISTH,
KOHTPOJIMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO AEATEIHHOCTH, BBHIOMpATh HamOolee
3¢ eKkTUBHBIC CITOCOOBI PElICHUs YYeOHBIX M MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABJIATh WIIN
KOPPEKTUPOBATh NPEIOKEHHBIA AITOPUTM JEHCTBUI MPHU BBIIOJHEHUU 3aJaHUNA C YYETOM MOIYYEHUS
HOBBIX 3HAaHMH 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX M PEAKIUSIX, OIEHUBATH COOTBETCTBHUE
MOTy4EeHHOTO Pe3yibTaTa 3asBICHHON 1IeTH;

YMCHHE UCIIOJIB30BAaTh U aHAJIM3UPOBATE KOHTCKCTEI, MPCAJIaracMbi€ B yCJIOBUU 3aIlaHI/II\/'I.

Ilpeomemmvie pezynbmamsl 0CB0CHUSA NPOZPAMMbL HO XUMUU HA YPOBHE OCHOBHO20 00Uie20
obpazosanus.

B cocraBe mpeaMeTHBIX PE3yNBTATOB 1O OCBOCHHUIO 00S3aTENILHOIO COAEP)KaHHS, YCTaHOBICHHOTO
JTaHHOU (penepalibHOM paboueii MPOrpaMMOi, BBIIEISIFOT: OCBOCHHBIC 00YUYaIONIMMUCS HayYHbBIC 3HAHUS,
YMEHHS U CIIOCOOBI IUCTBUH, criennpudecKre It MpeIMETHON 001acT «XUMH», BUIIBI IS TEIIbHOCTH
M0 TOJIYYCHUIO HOBOI'O 3HAHHWS, €r0 MHTEPIPETAIMH, IPeoOpPa30BaHUI0 M NMPUMEHECHUIO B Pa3IMUHBIX
y4e0OHBIX W HOBBIX CUTYaIUsX.

K konuyy obyuenus 6 8 knacce y ooyuarowiezoca 6yoy cghpopmuposanst cieoyrouiue npeomemHole
pe3yabmamsl RO Xumuu.

PpacKpbIBaTb CMBICITI OCHOBHBIX XUMHUUYCCKUX TOHSITHH: aToOM, MOJICKYIJIa, XUMHUYECKUI QJICMCHT, IMPOCTOC
BEILIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOJAHAs W HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIbHAS
aTOMHasi U MOJICKYJISIpHAsh Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJIs
XMMHYECKOTO 3JIEMEHTa B COCJIMHECHUH, MOJSPHBIA 00BEM, OKCHJ, KHCIOTAa, OCHOBaHHE, COJIb,
QJICKTPOOTPULIATCIIBHOCTh, CTCICHL OKHCIICHUA, XUMHUYECKasd pPCaAKIUs, Knaccnq)mcaum[ peaKHHﬁ:
pEaKIMi COCJMHEHMS, PEaKIMh pPa3IoKEHHs, PEaKIMHU 3aMEICHUs, peakiud OOMEHa, 3K30- U
JHJOTEPMUYECKHE PEaKIUH, TEIUIOBOH 3(PQeKT peakuuu, sIpo aToma, 3JIEKTPOHHBIH CIIOH aTroMma,
aTOMHasA Op6I/ITaHB, paanyc aroMa, XMMHUYCCKas CBA3b, IOJAPpHAas W HEIOJApHAsA KOBAJICHTHas CBA3b,
WOHHAs CBS3b, MOH, KATHOH, aHHOH, PacTBOP, MAaccoBast J0Jisl BellecTBa (MPOICHTHAS KOHIIEHTPALUs) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHMUYECKHMX TIOHATHH W TPHUMEHATh STH MOHATUSA TIPH
OIMCAaHUM BEIIECTB U UX IPEBPALCHUM;

WCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJISI COCTABICHUs (POPMYJI BEIIECTB U YPAaBHEHUH XUMHUYECKHX
peaKIiuif;



ONpeaAciiATE BAJICHTHOCTh aTOMOB 2JICMCHTOB B 6I/IHapHBIX COCOUMHCHUAX, CTCIICHb OKHCJICHUA 3JICMCHTOB
B 6I/IHapHBIX COCAMHCHUAX, MNPUHAMJIC)KHOCTH BCHICCTB K OHpe,I[eJ'IéHHOMy KJ1acCy COCI[I/IHGHI/Iﬁ 1o
(bopMynaM, BU XHMUYCCKOH CBSI3H (KOBaHCHTHaH n I/IOHHaﬂ) B HCOPraHNYCCKUX COCAUHCHUIX,

packpeiBaTh cMbici llepuomuueckoro 3akona [I.M. MenpaeneeBa: NEMOHCTPUPOBATh IIOHUMaHHE
MEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT WX MOJ0KeHus B llepumoandeckoi
CHCTEeMeE, 3aKOHOB COXPaHEHHsI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO yUeHHUS,
3aKkOHa ABOraJIpo, OIKCHIBATH W XapaKTepu3oBaTh TaOmuuHyr ¢opmy [leproamueckoil cuUCTEMBI
XUMHYECKAX DJJIEMEHTOB: pa3iuyaTh TOHSATHS «IJIaBHAg moArpynmna (A-rpymma)y #  «Ho0odHas
nonrpynmna (b-rpymma)y, Manbie U OOJbIIKE MEPUOABI, COOTHOCUTh 0003HAYCHUS, KOTOPHIC UMEIOTCS B
tabimune «llepuomnyeckas cucrema xumudeckux dnemeHtoB [[.M. MenpeneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTHUKAMH CTPOCHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsi sAmapa, oOlee YHcIo
3JIEKTPOHOB U PACIPE/ICIICHUE UX 110 AJICKTPOHHBIM CJIOSIM);

KJIaccu(UIMPOBaTh XMMUYECKHE 3JEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE peakuuu (1o
YHCITy M COCTaBY YYacCTBYIOIIMX B PEAKIIMHU BEUIECCTB, IO TEIIOBOMY 3D (dekTy);

XapaKkTepu30BaTh (OMHCHIBATBh) OOIIHME XHMHYSCKHUE CBOMCTBA BEINECTB Pa3IMYHBIX KJIACCOB,
IMOATBEPIKAAA OIMMCAaHUC IPUMCPAMU MOJICKYJIAPHBIX ypaBHCHI/II\/'I COOTBCTCTBYIOIIIMX XHMHUYCCKUX
peaKLmii;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX KadeCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKHUX NPEBPAILCHUN B Pa3IMYHBIX YCIOBHSX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJSIDHYIO W MOJISIPHYK) MAacChl BEILECTB, MAacCOBYIO JOJIIO
XMUMHYECKOTO 3JIeMEHTa 1Mo (opMyJie COCTUHEHUS, MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl 0 YPABHEHUIO XUMHUECKON PEaKlny;

MPUMEHSATh OCHOBHBIE OIEpallMd MBICTUTENPHOW JESITeIbHOCTH — aHAJIW3 W CHHTE3, CpaBHEHHE,
0000111eHNe, CHCTEeMAaTH3aLuI0, KIacCU(HUKAINIO, BBISIBICHHE NPUYMHHO-CICICTBEHHBIX CBS3€H — IS
W3y4YeHHs CBOWCTB BELIECTB M XHMHUYECKHX pEaKkIMH, €CTECTBEHHO-HAy4YHbIE METOIbl IMO3HAHHUS —
HaOJI0IeHNEe, U3MEPEHNE, MOACTUPOBAaHUE, SKCIIEPUMEHT (PeabHBIA U MBICIIEHHBIN);

CJIeZIOBaTh MPaBWJIaM IOJIb30BAHUSI XMMUYECKOH MOCYJOH M JIa0OpaTOPHBEIM O0OPYAOBAaHHEM, a TaKKe
npaBuiIaM OOpaIeHus C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSIMHU 10 BBIITOTHEHUIO J1a00PaTOPHBIX
XUMHYECKHAX OTBITOB IO TIOJIYYCHHIO U COOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOIOpPOAa M KHUCIOPOIA),
MIPUTOTOBJIEHUIO PACTBOPOB C OINPEIEIEHHON MaCcCOBOM J10J1€l paCTBOPEHHOIO BEUIECTBA, INIAHUPOBAThH U
MIPOBOJIUTH XUMHUYECKHE HKCIIEPUMEHTHI TI0 PACIIO3HABAHHUIO PACTBOPOB MIENOUYEH W KHUCIOT C MTOMOIIBIO
WHINKATOPOB (Jakmyc, (eHondranent, METUIOPaHX U JPYTHUE).

K ronuy oodyuenusa ¢ 9 xknacce y ooyuaiouiezoca 06yoy cghpopmuposanvt ciedyroujue npeomemHle
pe3ynbmamsl nO XUMUU.

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSITHH: XMMUYECKHU BJIEMEHT, aTOM, MOJEKYyNa, HOH,
KaTHOH, aHWOH, IMPOCTOE BEHIECTBO, CIOXKHOE BEIIECTBO, BAJEHTHOCTH, JIIEKTPOOTPUIATEIHHOCTS,
CTETICHh OKHCIICHUS, XMMUYECKas PEaKIus, XMUMHYECKas CBs3b, TEIUIOBOW 3(PQEKT peakiuu, MOJb,
MOHSIpHBIﬁ OG’béM, PacTBOP, BIEKTPOIUTEI, HEDJICKTPOIUTEI, SJICKTPOJIUTHUCCKASA JUCCOoOUald, peaKIuu
HOHHOTO OOMEHA, KaTaJu3aTop, XHMHYECKOE paBHOBECHE, 0OpaTHMble W HEOOpaTUMbIE pEaKIIWH,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIWUTEIh, BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE, aJUIOTPOIUsA, aM(OTEPHOCTh, XHMMHYECKas CBs3b  (KOBaJICHTHAs, HOHHas,
METaJTMYECcKas), KPUCTALINYECKass PEIEéTKa, KOPPO3Hsl METaIOB, CIUIABbI, CKOPOCTh XWMHUYECKOH
peakiuu, npeaensHo aonyctuMas konuentpanus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX TIOHATHH W TPHUMEHATH STH TOHATUSA TPHU
OTIMCAHWH BEIIECTB M UX MPEBpaICHUN;



UCIIOJIB30BaTh XMMUYECKYI0 CUMBOJIUKY Ul COCTaBJIEHHUsS (POpMyJI BEILECTB U YPaBHEHUM XMMUYECKUX
peakuui;

OIpENIeJIATh BAJICHTHOCTh U CTENEHb OKUCICHHS XMMHYECKUX JIEMEHTOB B COEIUHEHMSX Pa3IMYHOIO
COCTaBa, NPUHAJICKHOCTh BEIIECTB K ONPENENEHHOMY KJIacCy COCAMHEHHH TOo ¢opMmynam, BHA
XUMHYECKOH CBs3U (KOBaJICHTHAasl, MOHHAs, METAJUINYECKas) B HEOPraHWYECKUX COCAMHEHMAX, 3apsl
MOHA 10 XUMHUYECKOH (hopmyre, xapakTep cpelbl B BOIHBIX PAaCTBOPAX HEOPraHWYECKUX COEAMHEHHH,
THUI KPUCTAITMYECKOHN PEIETKH KOHKPETHOI'O BEILIECTBA;

packpbeiBaTh cMbici [lepuoguueckoro 3akoHa J[.M. Menaeneera U JIeMOHCTPUPOBATh €0 IMOHHUMAaHUE!
OIKCHIBATh M XapaKTepU30BaTh Ta0nuuHyo Gopmy [leproanyeckoit CUCTEMBI XMMUYECKUX 3JICMEHTOB:
pasiyaTh MOHATHS «TJaBHAs moArpymma (A-rpymma)y» u «mobounas noarpynma (b-rpymma)», Mansie u
OoJbIIME TMEPUOJBI, COOTHOCHTH O0O3HAUCHUS, KOTOPbIE HMMEIOTCS B IEPHUOIAMYECKON Tabmuie, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XHMHUYECKUX DJIIEMEHTOB (COCTaB U 3apsi sIpa, odlee
YHCIIO AJIEKTPOHOB U PACTIPE/ICIICHUE UX TI0 BIIEKTPOHHBIM CJIOSIM), OOBSCHSITH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHHHU CBOMCTB DJIEMEHTOB M UX COCI[I/IHCHI/H‘/'I B IIpeaciax MaJbIX MEPHUOJ0B U I'NTaBHBIX IMOATPYIII C
y4€TOM CTPOCHHS UX AaTOMOB;

KJIacCU(UIMPOBATh XMMUYECKHE D3JEMEHTHI, HEOPraHWYECKHE BEIIeCTBa, XUMHUYECKHE peakiuu (Io
YHCIY U COCTaBYy YYaCTBYIOLIMX B PEaKIMU BEIIECTB, IO TEIIOBOMY 3((EKTy, 10 U3MEHEHHIO CTEICHEH
OKHCJICHUSI XUMUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0IIME W CeNU(PUUECKUe XUMHUECKHE CBOWCTBA MPOCTBIX W CIIOKHBIX
BEILECTB, IOATBEPK/Asl ONMCAHUE NIPUMEPAaMU MOJIEKYJIIPHBIX U UIOHHBIX YPABHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKLUH;

COCTaBJISATh YpPaBHEHUS AIIEKTPOJIUTUYECKOW JHCCOLMAIMM KHCJIOT, IeJo4Yed M cojeil, MOoJHble U
COKpAIllEHHbIC YypaBHEHHUS peakuMid HMOHHOrO OOMEHa, YpaBHEHMS pEeaKUHi, I[OATBEPKAAOIINX
CYII[ECTBOBAHNE TEHETHUECKOM CBSI3M MEXIY BEIIeCTBAMH Pa3IMYHBIX KJIaCCOB,;

pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIMI IOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OallaHca ITUX pPeakiui;

IIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTHM OT MX CTPOEHUS, BO3MOXXHOCTU IIPOTEKAaHHUS
XUMUYECKUX IPEBPALIEHUI B Pa3JINYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTEJIBHYIO MOJICKYJSIPHYIHO U MOJISIPHYIO MacChl BEILECTB, MAacCOBYIO [OJIIO
XUMHYECKOro 3JIeMeHTa 1Mo (opMysie COeIUHEHHS, MaCCOBYIO JOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH
pacy€Thl 10 ypaBHEHUIO XUMHYECKON peaKiny;

cOOJIFOIaTh MpaBHiia TOJB30BAHHUS XUMHUYECKON TOCYOW W JTa0OPaTOPHBIM OOOPYAOBaHUEM, a TAKKe
npaBujia OOpaIIeHHs ¢ BEIIECTBAMH B COOTBETCTBUH ¢ MHCTPYKILHMSAMH IO BBIIOJHEHHIO JJAOOPATOPHBIX
XUMHUYECKHUX OIBITOB IO MOJYYCHHIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa W YIJICKHUCIIOrO
rasa);

MIPOBOJIUTH PEAKLMH, MOATBEP)KIAIOIINE KAadeCTBEHHBIM COCTaB pa3jM4YHBIX BELECTB: pAaclO3HABaTh
OTIBITHBIM ITYTEM XJIOPUAOPOMHI-, HOAUA-, KapOoHAT-, PocdaT-, CHIMKAT-, CyabpaT-, THIPOKCHUI-HOHBDI,
KaTHOHBl aMMOHHMA ¥ WOHBI H3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJIHBIX PAacTBOPax
HEOPraHWYECKUX BEIIECTB;

MPUMEHATH OCHOBHBIE OINEpallMd MBICTUTEIBLHOW JESITEIbHOCTH — aHAJINW3 U CHUHTE3, CpaBHEHMHE,
000011IeHNe, CUCTEMAaTU3alMIO, BBISBICHUE NMPUYUHHO-CICACTBEHHBIX CBSI3€H — ISl M3yYeHHs CBOWMCTB
BEIIIECTB U XMMHUYECKUX PEaKIUH, €CTEeCTBEHHO-HAYUHbIE METO/IbI [I03HAHUS — HAOII0ICHUE, U3MEPEHME,
MOJEIUPOBAHUE, SKCIIEPUMEHT (PEanbHbI U MBICICHHBIN).

B ¢enepanbHbIX M perHOHANBHBIX MPOIEAYpaX OLEHKU KayecTBa 0Opa30BaHUs HCIIONIb3YeTCs



nepevyeHb (KoaupUKaTOp) pacmpelesieHHbIX [0 KiaccaM IpOBEpsieMbIX TpeOOBaHUM K
pe3yJibTaTaM OCBOCHHS OCHOBHOW OOpa3oBaTelbHOM MPOrpaMMbl  OCHOBHOTO  OOIMIETO
00pa30BaHUs U HJIIEMEHTOB COACPIKAHUS 110 XUMHH.

[IpoBepsiemble TpeOOBaHUS K pe3yabTaTaM OCBOEHMSI OCHOBHOM
o0OpasoBaresbHON ITporpamMmsI (8 Ki1acc)

Kon [IpoBepsiemble peAMETHBIE PE3YIBTATHI OCBOCHUST OCHOBHON 00pa30BaTEIbHOM
MIPOBEPSIEMOTO MPOrpaMMbl OCHOBHOTO 00IIIero oopa3oBaHus
pe3ynbpTaTta

1 ITo Teme: "IlepBoHavanbHBIC XUMUYECKHUE MTOHSATHUS"

11 PAacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHATHUM: aTOM, MOJIEKYJa, XUMHUYECKHUH
JJIEMEHT, TIPOCTOE  BEIIECTBO, CJOXHOE BEIIECTBO, CMech (OJHOpOAHAs H
HEOJHOPOJIHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIApHas Macca,
KOJIMYECTBO BEILLECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast JOJIsI XUMHUYECKOTO 3JIEMEHTa
B COCJMHEHHUH, MOJSIPHBIA OO0BEM, XMMHYECKas PEaKius, KIacCH(OUKAIUS pPEeaKIHid:
peaKkiuy COSAMHEHHS, PEaKIHH PA3JIOKEHHS, PEaKIMH 3aMElICHUs, Peakuuu oOMeHa,
9K30- U SHAOTCPMHUYECKHE PEaKIMHU, TEeIIOBOW 3((EeKT peakuuu, pacTBOp, MaccoBas
JIOJISl BEIIECTBA (TPOLIEHTHAS KOHIIEHTPAIUS) B PacTBOpe

12 WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHMYECKHX IOHATHUH W TNPUMEHSTH 3TH
MOHSATHSI [IPU OIMCAHUH BELIECTB M UX MPEBPALICHUI

13 WCIONb30BaTh XMMHYECKYI0O CHMBOJIUKY IJIi COCTaBJCHUS (OpMyn BeIIECTB H
YpaBHEHUN XUMUUYECKUX PEaKLUi

14 PAacKphIBaTh CMBICT 3aKOHOB COXPAHEHHUS MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHA ABOTaAPO

15 OTIPENIEeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSIMHEHUSIX

1.6 KJaccu(UIMPOBaTh XUMHUUYECKHE peakiuud (M0 YUCIY M COCTaBy YYaCTBYIOIIMX B
PEeaKIuu BEIIeCTB, 10 TeIUIOBOMY 3P QeKTy)

1.7 BBIUMCIISITh OTHOCUTEIHHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB

18 BBIYHCIISITh MAaCCOBYIO JIOJIF0 XUMHYECKOTO 3JIeMEHTa 1o (hopMyJie COeAMHEHMUS,

19 BBIYUCIISITH MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE

1.10 MPUMEHSTh €CTECTBEHHO-HAYYHbIE METOIbl IIO3HAHUS - HAOJIOACHUE, H3MEpEHHe,
MOJICJINPOBAHKE, SKCIIEPUMEHT (peabHbIH U MBICJICHHBIN )

2 ITo Teme: "BakHelmune npeacTaBUTENN HEOPraHUYECKUX BEIeCTB"

21 PacKpBIBAaTh CMBICI OCHOBHBIX XUMHYECKUX ITOHSATHHA: OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb

2.2 ONpEAENATh NPUHAAISKHOCTh BEIIECTB K OINPENEIIEHHOMY KJAacCy COEOUHEHHUN I10
dhopmynam

2.3 KJ1accu(pUIMPOBATH HEOPraHMYECKHUE BEILIECTBA

24 XapakTepu30BaTh (OMHMCHIBATH) OOIIME XWMHUYECKHE CBOICTBA BEIIECTB PAa3IHYHBIX
KJIacCOB,  MOATBEpXKIas  OMHMCAaHHE  NpUMEpPaMH  MOJEKYIAPHBIX  ypaBHEHHUH
COOTBETCTBYIOUINX XUMUYECKUX PEAKIIHNA

25 MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX KadyeCTBEHHOI'O COCTaBa,

BO3MOXXHOCTHU NPOTCKAHUA XUMUYCCKUX npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX




2.6

CIIeIOBAaTh TPaBWJIaM  IIOJb30BAaHMS XHMHYECKOW TMOCYHOH H  Jab0paTOpHBIM
0o0opyIOoBaHHEM, a TaKKe IMpaBWiaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKIUSMH IO BBITIOJHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OMBITOB IO MOTYyYCHUIO U
coOMpaHMi0 Ta3000pa3HBIX BEIIECTB (BOJAOpPOAa M KUCIOpPOJA), TMPHUTOTOBJICHHUIO
PacTBOPOB C OIPEAEICHHON MACCOBOM JI0JIEH PaCTBOPEHHOIO BELIECTBA, INIAHUPOBATh U
MIPOBOUTH XMMHYECKHE HKCIIEPUMEHTHI IO PACIO3HABAHHWIO PACTBOPOB INENOYEH M
KHCIIOT C TIOMOIIBIO HHIUKATOPOB (JJakMyc, heHON(pTaTCHH, METHIIOPAHXK U APYTHUE)

2.7

IIPOBONTH PACUETHI IO YPABHEHUIO XUMHUECKOHN PEaKITiH

ITo Teme: "Ilepuoauyeckuit 3axoH u Ileproauyeckas cucreMa XUMUYECKUX IJIEMEHTOB
.. MenneneeBa. CrpoeHHe aToMOB. XHMHYeCKass CBs3b. OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIC PeaKiuu'

3.1

PacKpBIBaTh CMBICT OCHOBHBIX XUMHYECKHX MOHATHH: SAPO aToMa, SIEKTPOHHBIN CIIOH
aToMa, aTOMHasi OpOUTalb, PAJINYC aTOMa, XUMUYECKasl CBSI3b, MOJIIPHASI U HETIOJISIpHAS
KOBAJICHTHAs CBSI3b, AJIEKTPOOTPULIATEIBHOCTh, MOHHAS CBSA3b, HWOH, KAaTHOH, AHHOH,
CTETICHb OKUCIICHUS

3.2

KHaCCI/I(bI/I]_[I/IpOBaTB XUMHYCCKHE DJICMCHTHI

3.3

ONHMCHIBATh M XapakTepuzoBarb TabnmuHyro ¢opmy [lepuomuveckoil cUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB: pa3inuyaTh MOHATHA 'TiaBHas noArpymnma (A-rpymma)" u
"mobounas noarpymma (b-rpymnma)", "maneie" u "6onpmre" nepruoIst

3.4

packpeiBaTh cmbici [lepuonnueckoro 3akona .M. MenpaeneeBa: JIeMOHCTPUPOBATH
[IOHUMaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XHMMHYECKHX 3JEMEHTOB OT HX
nonoxeHnus B Ilepuonudeckoil cucreme

3.5

COOTHOCUTH 0003HAYEHHs, KOTOpble mMMeloTcss B Tabmmie "llepmommdeckas cucrema
xumuueckux snemMeHToB .. MenneneeBa" ¢ YMCIOBBIMHU XapaKTEPUCTHUKAMHU CTPOCHUS
aTOMOB XMMUYECKUX 3JEMEHTOB (COCTaB U 3apsjl sapa, oOllee YMCIO IEKTPOHOB U
pacrnpefiesieHle UX 10 3JEKTPOHHBIM CJI05M)

3.6

ONpeACIATE CTCIICHb OKHUCIJICHUA 3JICMCHTOB B 61/IHapHBIX COCOAUMHCHUAX

3.7

OTIPEAETATh BUJ XMMHYECKOW CBS3M (KOBAJIGHTHAas M HWOHHAsA) B HEOPraHMYECKHUX
COEIMHEHUSIX

[TpoBepsiembie 21eMEHTHI cofiep>kanus (8 Kiacc)

Kon

IIpoBepsiemblil 3JIEMEHT COJIEPKAHUS

HepBOHa‘laﬂBHBIe XUMHUYCCKHUE ITIOHATHA

11

IIpenmer xumuu. Posib XuMuUM B )KM3HM 4YelloBeKa. XUMHUA B cUCTeMe HayK. Teia 1 BellecTna.
®duznyeckre CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHHE BEILIECTB

1.2

[TonsTe 0 MeTomax Tmo3HAHUS B XuMHH. YncThie BemecTBa u cMech. CIocOOBI pasmerncHus
cMmecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue djaeMeHThl. CHMBOJIBI XUMUYECKHUX 2JIEMEHTOB. HpOCTI)Ie n
CJIOKHBIC BE€OICCTBA. ATOMHO-MOJ’IGKYHHPHOC Y4CHHUC

14

Xumuueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemecTB. OTHOcUTenpHas aToMHas Macca. OTHOCHUTENbHas MOJEKYJsIpHas Macca.
MaccoBas 107151 XUMHUYECKOT0 2JIEMEHTA B COCTUHEHNUN

15

KonuyectBo BemiectBa. Monb. MomnspHas macca. B3auMocBsI3p KOJIM4ecTBa, MacChl M 4yucia
CTPYKTYPHBIX €IUHHUII BellecTBa. PacdeTs! o opMyliaM XUMHUYECKIX COSIMHEHU I




1.6

®u3nyecKre U XUMUYECKUE SIBICHUA. X UMUUYECKAs PEeaKIUs U ee NpU3HaKu. 3aKOH COXPAHCHUS
MacChl BEIISCTB. XHMHUYECKHE ypaBHeHHS. KilaccHpHUKanus XHMHUYECKHX  peakiui
(coemuHeHus, Pa3IOXKEHUS, 3aMEIICHHUS, OOMEHa)

1.7

XVWMHUYECKHA SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TOCYIOH, ¢ mpaBuiamMu paboThl B
mabopatopui W TpUeMaMH oOpamieHust ¢ JabopaTOpHBIM O0OpyZOBaHWEM, H3YUCHHE U
omucanve (UIUUYECKUX CBOWCTB 0Opa3lloB HEOPraHWYECKUX BELIECTB, HAOJIIOJCHUE
¢u3nyeckux (TUIaBJICHHE BOCKA, TasHHE JIbJla, PAacTUpPaHHE caxapa B CTYIKe, KUICHHE U
KOHJICHCAITSI BOJBI) M XUMHYECKHWX (TOpPEHWE CBEYH, IMPOKATUBAaHHE MEIHOH IPOBOJIOKH,
B3aMMOJICHCTBYE MeJa C KUCJIOTOW) SIBJICHUM, HAOII0ICHNE U ONTUCAHKE TPU3HAKOB MPOTEKAHUS
XUMHUYCCKUX peakiui (pa3loKeHUe caxapa, B3aMMOJCHUCTBUE CEPHOW KHUCIIOTHI C XJIOPUAOM
Oapwms, pasznokenwe Tuapokcumaa meaw (II) mpm HarpeBaHWW, B3aMMOICHCTBHE JKelie3a C
pactBopoM conu Mmenu (II), m3yuenme crmocoOOB pasaeneHus cMeceld (C MOMOIIBI0 MarHuTa,
¢unbTpOBaHME, BBIMAPUBAHWUEC, JUCTWUIAIMSA, XpoMmarorpadus), TMPOBEICHHE OYHUCTKU
MMOBapEeHHOW CONM, HAONIOJEHWE W  ONHCAaHWe PEe3yJIbTaTOB TPOBEACHUS  OIIBITA,
WUTIOCTPUPYIOMIETO  3aKOH  COXpaHEHWs  MAacChl, CO3JAaHWE  MOJENEeH  MOJEKyI
(ImapocTepKHEBBIX)

Baxueilire npencTaBuTeIM HEOPraHMUECKUX BEILIECTB

2.1

Bo3nyx - cmech razoe. CocraB Bo3ayxa. Kucmopon - 3IeMEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopoaa B npupoze, Gu3nieckue 1 XUMHYECKHE CBOMCTBA (PEaKLuy TOPEHHS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl MOMydeHHs KHCIOpoJa B J1abOpaTopuu U
MpOMBINUICHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H - auioTponHas Moaudukamms
KHCIIOpona

2.2

TermnoBoit 3peKT XUMHUYECKOH peaknud, TEePMOXUMHYECKHE YpaBHEHHs, 0JK30- U
SHAOTEPMUYECKHE peaknuu. TOIUIMBO: yroib M METaH. 3arpsS3HEHHE BO3[yXa, YCWICHHE
apHUKOBOTO 3 dekTa, pazpyieHHe 030HOBOT'O CIIOS

2.3

Bogopon - anement u mpoctoe BemecTBo. HaxoxkaeHune Bofopoaa B mpupoje, pusndeckue u
XUMHUYCCKUE CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI NoyuyeHust. KucaoTel U comu

24

MOJ'ISIpHLIﬁ 00BeM Ta30B. PacueTsl M0 XHMHUYECKUM YpaBHCHUAM

2.5

®uznueckne CcBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HacklmeHnele u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpMMOCTH BemlecTB B BOJE. MaccoBas A0Ns BEIIECTBA B
pacTtBope. XuUMHUYECKHE CBOMcTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B NPUPOJE U B JKHU3HU
yenoBeka. KpyroBopot Bozsl B mpupojie. 3arps3HeHHe MPUPOAHBIX BojA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJ

2.6

Knaccudukamuss Heopranuueckux coeauHeHuil. Oxcuapl.  Knaccudukanus — OKCHIOB:
coneoOpasyronie  (OCHOBHBIE,  KHCIOTHBIe, amM(OTepHble) U  HecoleoOpasyrolme.
Howmenknarypa okcunoB. @usnueckre 1 XUMUYECKHE CBOWCTBA OKCHIOB. [lomydeHne okcuaos

2.7

OcHoBanus. Knaccudukanusi OCHOBaHWIA: IIEJIOYM M HEPACTBOPUMBIC  OCHOBaHHUSI.
Homenknarypa ocHoBaHuil. @usnuyeckue M XUMHUYECKHE CBoMcTBa ocHOBaHuUU. [lomyueHue
OCHOBaHHUH

2.8

Kucnotel. Knaccudukanus xucinor. Homenkmatypa kuciaor. Dusznyeckue U XUMHYECKUC
cBoiictBa kucioT. Pan aktuBHoctu MmetaiuioB H.H. bekerosa. [lonyyenue kucnor

2.9

Comm. HomeHkiatypa coseii. @u3ndueckne 1 XUMHUIECKUE CBOMCTBA coseil. [lomyduenue comneit

2.10

I'eneTnueckas CBS3b MCKAY KJIaCCaAMU HCOPIraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMHUYECKHI 3KCIIEPUMEHT: KAa4eCTBEHHOE ONpECTICHUE COJIEPKaHUsl KHCIOpo/ia B BO3AYyXE,
MOJTy4YeHUe, COOUpaHWe, pPACIIO3HABAHMUE W W3YYCHHE CBONCTB KHCIOpOJa, HaOIIOJCHHE
B3aMMO/ICHCTBUS BEIIECTB C KHCIOPOJIOM M YCIOBUSI BOHUKHOBCHHS M TPEKPAIICHUS] TOPESHUS
(mokapa), o3HakomJIeHHE C oOpasllaMu OKCHIIOB W OIMCAHHE HX CBOWCTB, ITOJYUCHHE,
coOupaHue, pacro3HaBaHWE W H3YUYCHHE CBOWCTB BOAOpoja (TOpEeHHE), B3aUMOJCHCTBHC




Bogopoaa ¢ okcupoMm meau (II) (BO3MOXKHO HCITONB30BaHUE BUACOMATEPUAIOB), HAOIIOACHUE
00pasIoB BEMECTB KOJIMYSCTBOM 1 MOJIb, UCCIIEIOBAaHNE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB
C pa3IMYHON PacTBOPUMOCTHIO, MPUTOTOBJIEHHUE PACTBOPOB C OMNPEJICTIEHHOW MaccOBOM Joyiei
PACTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBUE BOABI C METAUIAMHU (HATPHEM U KaJIbI[UEM)
(BO3MOXHO HCIIOJIB30BAHUE BHICOMATECPHAIIOB), OMPE/ICIICHUE PACTBOPOB KUCJIOT U IEI0YEH C
MTOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE OOpPAa3OB HEOPraHWYECKHX BEIIECTB Pa3IHIHBIX
KJIACCOB, HAOJIOJICHUE WM3MCHCHUS OKPACKH WHIMKATOPOB B PACTBOPaxX KHUCJIOT U IIEIOYCH,
u3ydeHue B3ammojecicTBus okcuga Menu (II) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
MeTaJlJIaMH, peakluii HeHTpanu3aluy, MOlydeHHe HEepacTBOPUMBIX OCHOBAHUI, BBHITECHEHHE
OITHOTO METajula JIPYTHM M3 PacTBOpa COJH, PEIICHHE JKCIEPHUMEHTAIBHBIX 3a/lad 10 TeMe
"BakHeiimye Ki1acchbl HEOPraHUYECKUX COeTMHEHMUH"

ITepuonuueckuit 3akoH u [lepuoanueckas cuctema xumuieckux snemeHToB [[.M. Menpeneena.
Crpoenue aToMoB. XuMH4ecKas CBs3b. OKUCIUTETHEHO-BOCCTAHOBUTEIHHBIC PEAKIIUU

3.1

IlepBble MONBITKM KiIAacCH(UKALMM XUMHUYECKHX 31eMeHTOB. IloHsATHE O rpynmax CXOAHBIX
9IIEMEHTOB (ILENIOYHBIE W HIETOYHO3EMETbHbIE METalJIbl, TaJOreHbl, WHEPTHHIE Tas3bl).
3JeMeHTbI, KOTOpble 00pa3yroT aM(pOTEPHBIE OKCUABI U TUAPOKCUABI

3.2

ITepnonnueckuii 3akoH. Ilepuonnueckas cucrema xuMmudeckux anemenTos J[.M1. Menneneesa.
Kopotkonepuoanass u miaunHHOnepuongHast ¢opmbel Ilepuoguueckoil cUCTEMBI XUMHYECKHX
snemeHToB .. MenneneeBa. Ileproasl u rpynnsl. U3HYECKU CMBICT MOPSIAKOBOTO HOMEPA,
HOMEpPOB MepHoJia U TPYIIIbI 3JIeMEeHTa

3.3

Crpoenne aromoB. CoctaB atoMHbIX siaep. M3otombl. DnekTpoHbl. CTpOEHHE 3JEKTPOHHBIX
o0oJyiouek aTroMoB mepBeIx 20 XuMHYeCKUX 3ieMeHTOB Illepuommyeckoirt cuctemsr JI.U.
MenpeneeBa. XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA 110 ero nojoxeHuro B Ilepuonndeckoit
cucteme /.. Menneneepa

3.4

3aKOHOMEPHOCTH HM3MEHEHHs paJuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB, METaJNIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IpylNNIaM M nepuonaMm. 3HadeHue llepmonnmdeckoro 3akoHa u
ITepuonnueckoil cUCTEMBI XMMHMUYECKHMX 3JIEMEHTOB JUISl Pa3BUTHS Hayku W npakTuxu. (.M.
MeHjienees - y4eHbII U IPakIaHUH

3.5

Xummuaeckas cBsa3b. KoBaneHTHas (MOJsIpHAS W HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPHUIIATEIIEHOCTh
XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBsI3b

3.6

Crenenns okucieHus. OKUCIMTEILHO-BOCCTAHOBUTEIBHBIE pCaKknuu. Hpoueccm OKHCJICHUSA H
BoccTaHoBIeHHS. OKHCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKHM OSKCIEPUMEHT: HW3y4YeHHEe OO0pa3I0B BEIIECTB METAUIOB M HEMETaJlIOB,
B3aUMO/JICCTBUE THJIPOKCHJIA IIMHKA C pacTBOPAMM KHUCJIOT U LIEIOYEH, IPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIMIUX TTPUMEPHl OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIHiA (TOpEHHUE, PeaKINU
Pa3NOKEHUSI, COSTUHEHHS)

[IpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
oOpasoBarenbHON TTporpamMmsl (9 Kiacc)

Kon

[IpoBepsiemble peAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHON 00pa30BaTEIbHOM

MIPpOBEPACMOI0 nmporpaMmMbl OCHOBHOT'O 06]1[61"0 O6pa3OBaHI/I$I

pe3ynbTaTa

1

ITo Teme: "BemiecTBo u xuMuueckast peakuus'"

11

pacKphIBaTh CMBICI OCHOBHBIX XUMHYCCKHX TIOHSTHHA: PAacTBOp, DJIEKTPOJHUTHI,
HEDJICKTPOJUTHI, DJICKTPOJUTUYCCKAsT JTUCCOLMAIUS, pEaKkIud HWOHHOTO OOMEHa,
KaTaau3aTop, XHMHUYECKOEC paBHOBECHE, OOpaTUMble ¥ HEOOpaTUMBbIC pPEaKIIHH,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIINU, OKUCINUTENb, BOCCTAHOBUTEIN, OKUCIICHUE
U BOCCTAaHOBJICHHE, AJUIOTPONUs, aM(OTEpPHOCTh, XMUMHYECKas CBA3b (KOBaJCHTHaf,




VWOHHAS, METAJUTMYECKAs), KPUCTAJUINYECKAs PEIIETKa, CIIaBbl, CKOPOCTh XUMUYECKON
peaKIu

1.2

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX IOHSATHA W TPUMEHSATH 3TH
TIOHSTHSA TIPH OTIMCAHWH BEIECTB M UX IPEBPALCHIH

1.3

COCTaBJISITh YPaBHEHUS DIICKTPOJUTUUECKON AUCCOLMAIMU KUCIOT, MIENOYeH U COJeH,
TIOJTHBIE U COKpAIllEHHBIC YPaBHEHHS peakiinii HOHHOTO OOMeHa

14

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUi MOCPEICTBOM
COCTaBIICHHS DIICKTPOHHOTO OajaHca dTHX peakIui

15

MIPOBOJAUTH PACUCTHI IO YPABHCHHUIO XUMHYCCKOM pCaKkunn

ITo Temam: "HemeTamisl 1 ux coeaudenud” u "MeTaiuibl 1 UX coequHenus"

2.1

XapakTepu30BaTh (OMHCHIBATH) OOIMHME U CcrHenupuIecKue XUMHYCCKHE CBOHCTBA
MPOCTBIX U CIIOKHBIX BCIICCTB, IMOATBECPIKAAA OIMHUCAHUEC NPUMEPAMU MOJICKYJIAPHBIX U
HNOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHNYCCKHUX pCaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHEHUS PEAKLUHM, MOATBEPKAAIOLINX CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3U MEX/y BEIIECTBAMH Pa3IMUHbBIX KJIACCOB

2.3

IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOEHUSA, BO3MOXHOCTU
MPOTEKAHUS XMMUYECKUX [TPEBPALLECHUN B Pa3IUYHbIX YCIOBHIX

24

CNIeIOBaTh MpaBWJIaM  TOJb30BAaHHMS XUMHYECKOW MOCYHOH ©  Ja00paTOpHBIM
o0OpyIOBaHMEM, a TaKXKe IMpaBWJIaM OOpAIleHUsS C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIUSIMH TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHYCCKHUX OIBITOB MO MOJYYCHHIO
CcOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKUCIIOTO Ta3a)

25

MPOBOJUTH PEaKLHH, MOATBEP)KIAIOIIME KaYeCTBEHHBIH COCTAaB Pa3IMYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJOpHA-, OpoMua-, noaua-, kapOoHaT-, Qocdar-,
CHITUKAT-, CyJIb(haT-, THAPOKCH/I-UOHBI, KATUOHBI AaMMOHWS, HOHBI H3yUYEHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB

ITo Teme: "Xumust u oKpyskaroras cpeaa"

3.1

PACKpbIBAaThL CMBICJI OCHOBHBIX XHMHUYCCKUX IIOHSTHH: HI[K BCHICCTBA; KOPPO3UA
METAJIJIOB

3.2

NPUMEHATh OCHOBHBIE OINEpPALMU MBICIUTEIBHON JESTENbHOCTU - aHajlu3 U CHUHTE3,
CpaBHEHHE, O0000IIEHUE, CHUCTEMAaTH3AlMI0, BBISBICHUE NPUYMHHO-CIEACTBEHHBIX
CBSI3€H - NI W3Y4YEHUS] CBOMCTB BEIIECTB M XMMHUYECKHX PEaKLUUW; €CTECTBEHHO-
Hay4YHbIC METObI TIO3HAHUS - HAOIOZCHHEe, H3MEPEHUE, MOJICITHPOBAHHE, SKCIIEPUMEHT
(peanbHBII ¥ MBICTICHHBIHN )

IIpoBepsieMbie aneMeHTHI conepkanus (9 kiace)

Kon

IIpoBepsiemMblil 3JIEMEHT COJIEPIKAHUS

BCH_IGCTBO " XUMHUYCCKaAs pCaKkIus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux snementoB .M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX
TpeX MEePUOA0B, KNS, KATBIIUI U UX COCTMHCHUHA B COOTBETCTBUU C TIOJIOKCHHEM JIEMEHTOB
B [leproanueckoil cucremMe U CTpOEHUEM MX aTOMOB

1.2

CTpOCHI/Ie BEIIECTBA: BHALl XHMHUYECKOW CBS3U. THIIBI KpUCTAUIMYECKUX PCIICTOK,
3aBUCHMOCTh CBOMCTB BEIIIECTBA OT THIIA KpHCT&HJIPI‘-ICCKOfI PEUICTKH W BUOA XUMHUYECKOU




CBA3U. KJ'IaCCI/I(l)I/IKaLII/I}I U HOMCHKJIaTypa HCOPraHMYCCKHX BCHICCTB (Memz[yHapoz[Haﬂ u
TpI/IBI/IaJILHa}I). XUMHUYECKHE CBOMCTBa BCIIECCTB, OTHOCAIIUXCA K pa3jIMYHbIM KiaccaM
HCOPraHUYCCKUX COC,Z[HHCHHﬁ, TCHETUYECCKasd CBA3b HCOPIraHMYCCKNX BEIIECTB

1.3

Knaccudukammss XMMUYEeCKHX peakmuid MO pa3indHbIM MpH3HAKaM (II0 YHUCIYy B COCTaBY
YYacTBYIOIIMX B PEAaKIMH BEIIECTB, MO TEmIoBOMYy 3¢ (deKTy, Mo W3MEHEHHWIO CTeleHeH
OKUCJICHUSI XMMUYECKUX 3JICMEHTOB, 10 00OPaTUMOCTH, TI0 YYaCTHIO KaTaiau3aTopa). JK30- U
SHIOTEPMUYECKUE pEaKIMM, TepMOXUMHUYECKUe ypaBHeHHs. [loHsiTHE O CKOpPOCTH
XUMHYECKOHN peakinuu

14

ITousitue 00 06paTI/IMI)IX n HeO6paTI/IMI)IX XUMHUUYCCKUX pCaKIHAgX. IIoHsiTHE O TOMOI'CHHBIX U
TCTEPOr€HHBIX PCAKIUAX. IlonsiTHE O XMMHUYECKOM PpaBHOBECHH. (DaKTopBI, BJIIMAIONIMEC Ha
CKOpPOCThb XUMHYSCKOU PpCaKiru U MOJOKCHNUEC XUMHNYCCKOI'0O paBHOBECHA

15

OKHUCITUTETHHO-BOCCTAHOBUTEIbHBIC — PEaKIMH, OJJICKTPOHHBIM  OallaHC  OKUCIIUTEIHHO-
BOCCTAaHOBUTENbHON peakiuu. COCTaBlIeHHE YPABHEHHH OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCTIOIB30BAaHUEM METO/Ia IICKTPOHHOTO OaaHca

1.6

Teopust 3NEKTPOTUTHUECKON AMCCOLMALUU. OJEKTPOJIUTHI M HENEKTPOIUTHL. KaTHOHBI,
aHUOHBL. MexaHu3Mm Aucconrany BCHICCTB C pa3jIMYHbBIMU BUIaAMHU XUMHUYECKOM CBS3H.
Crenenp auccoumanmu. CuipHble M ciaaOble JIEKTPOJIMTHL. Peakunum HMOHHOTO OOMEHa.
VYcnoBus nNpOTEKaHUS peakuuidi HOHHOTO OOMEHa, IOJIHBIE M COKpAILEHHbIE HOHHBIE
ypaBHeHus1 peakiuid. CBOHCTBa KHCIIOT, OCHOBaHMH M COJed B CBETe MpEACTaBJICHHHA 00
JIEKTPONIUTHYECKON auccounanuu. KadectBennble peakiun Ha HoHbIL. [loHsATHE O ruIposnse
cosei

1.7

XUMHUYECKHH HKCIIEPUMEHT: O3HAKOMIIGHHE C MOAESIMU KPHCTAJUIMYECKUX PELIETOK
HEOPraHMYECKHUX BEILECTB - METAJUIOB U HEMETAJUIOB (rpaduTa U ajaMasa), CIOKHBIX BEIIECTB
(xmopuma HaTpus); HUCCICIOBaHWE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW pEakIud OT
BO3JICUCTBHSA PA3MYHBIX (AKTOPOB; MCCIEJOBAHHE OJIEKTPONPOBOAHOCTH PAaCTBOPOB
BEIIECTB, Mpolecca OUCCOLMAIMN KHUCIOT, LIeJoYed M cojie (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); TPOBEICHUE ONBITOB, HILTIOCTPUPYIOIINX MTPU3HAKU POTEKAHUS peaKIui
HOHHOTO OOMeHa (oOpa3oBaHWe oOcajKa, BBIJCJICHHE ra3a, 00pa30BaHHE BOJbI); OMBITOB,
WUTIOCTPUPYIOLUIMX TPUMEPBl  OKHCIMTENbHO-BOCCTAHOBUTEIBHBIX pPEakUuil  (ropeHue,
peaKkyy pas3JIoXKEeHUs, COeIMHEHNs); pPacllO3HABAHNE HEOPTaHWYECKUX BEIIECTB C TOMOLIBIO
KayeCTBEHHBIX PeaKIfii Ha HOHBI, PEICHNE dKCIIEPUMEHTAITBHBIX 3a1a4

HemeTtannsr 1 ux COCOIUHCHUA

2.1

OOmias xapakTepucTUKa rajoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapPAKTEPHBIE CTETICHH
okuciaenus. CtpoeHue u (puzndeckrue cBOMCTBA MPOCTHIX BEIIECTB - FAJIOTCHOB. XUMUYECKUE
CBOMCTBa Ha MpuMepe Xjopa (B3auMOJEHCTBHE C MeTaUlaM{, HEMEeTalJlaMH, IIeJI0oYamH).
Xnopoogopoa. CossiHasi KUCJIOTa, XMMUYECKHME CBOWCTBA, IIOJYyYCHHE, NPUMEHEHHE.
JeiicTBue Xxjopa M XJIOPOBOJOPOJAa Ha OpraHU3M YeJjoBeKa. BaxHeillme XiIopuael U UX
HaxX0XJICHUE B TIPUPOE

2.2

OObmas xapaktepuctuka 531eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne M (pu3MuecKre CBOWCTBA MPOCTHIX BEIIECTB -
KHCJIOPOJIa U Cepbl. AJUIOTPOIHBIE MOJAN(UKAIIMN KHCIOPOIa U Cepbl. XUMHUYECKHE CBOMCTBA
ceprl. CepoBoJiopoA, cTpoeHue, GU3MUECKHEe M XUMHYECKHe cBoicTBa. OKCHIBI Cephl Kak
MPEJICTaBUTENN KUCIOTHBIX OKcHIOB. CepHast KHCI0Ta, PU3MYecKHe U XUMHUYECKHE CBOMCTBA
(obmupe kak mpencTaBUTENsl Kjacca KHCIOT W crneuupudeckue). XUMHUECKHE PEeakIvy,
JIeKaIIMe B OCHOBE MPOMBIIIJICHHOI'O CIOCO0a MOJIY4YeHUs] cepHOU KucioThl. [lpumenenue.
Conu cepHOl KHCIOTHI, KaueCTBEHHasl peakuus Ha cyibgar-uoH. HaxoxiaeHue cepwl U ee
COEIMHEHUH B NpupoJe. XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpeabl COETMHEHUSIMHU CEPBI
(KUCTIOTHBIE JOXKH, 3arps3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeJ0TBPALICHHUS

2.3

OO0mrast xapakTepucTHKa »dieMeHTOoB VA-rpynmbel. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepPHBIC CTCICHW OKUCICHUSA. A30T, pacnpoCcTpaHCHHE B TpUpOAe, (u3HUecKue u
XUMHUYECKUE CBOHCTBa. KpyroBopor aszora B mnpupome. AMMHAK, ero (U3WYECKUE U




XUMHYECKHAE CBOWCTBA, TMoNydeHWe u mnpuMmeHeHue. Colln aMMOHHSA, WX (QU3IUYCCKHE H
XMMHUYECKHE CBOMCTBA, MpHMeHeHHe. KauecTBeHHasi peakiys Ha WOHBI aMMOHUS. A30THas
KHCJIOTa, €€ TOJIyYcHHE, (DU3MIeCKue M XUMHUYCCKHE CBOMCTBA (00IMME KaK MpPEACTaBUTEISI
KJlacca KUCIOT U cnenuduueckue). Vcnonb30BaHNEe HUTPATOB M COJICH aMMOHUS B Ka4€CTBE
MUHEPATBHBIX YIOOpeHUH. XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOIMICH Cpelbl COCTUHCHHUSIMH
a30Ta (KHCIOTHBIC O/, 3arPS3HEHNE BO3(yXa, TIOUYBEI U BOJJOEMOB)
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docdop, amnorponusie Moaudukanuu (ocdopa, uznUeckne W XUMHYECKHE CBOWCTBA.
Oxcun dochopa (V) m dochopras kucnora, Qusudeckne W XUMHYIESCKHE CBOWCTBA,
nonyuenue. Mcnonb3oBanue GocdaroB B kKadecTBE MUHEPAIBHBIX yI0OpEHUI

2.5

Obmas xapakTepucTrka 3meMeHToB [VA-rpynmbel. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTEePHBIC CTCTICHU OKUCIICHUS. YTJIEPO/I, aJUIOTPOIHBIC MOTU(BUKAIIUY, PACTIPOCTPAHCHHE
B mpupoje, (PU3MUYSCKUE M XUMHUYECKHE CBOHCTBa. AjncopoOuus. KpyroBopor yriepona B
npupozae. OKCHIBI yriieposa, uxX Qu3nYecKre U XUMHUYCCKHE CBOWCTBA, JACUCTBHE HA JKUBBIC
OpTraHu3Mbl, OJyYCHUE M NPUMEHEHUE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV); rumore3a T1700aNBHOTO TOTCIJICHUS KJIMMAaTa; IMapHUKOBBIA 3¢ (eKT.
VYronbHas KUCIOTA U €€ CONH, UX (PU3MYCCKHE W XMMHYECKHE CBOWCTBA, MONYYCHUE U
npuMeHeHne. KauecTBeHHass peakius Ha KapOoHaT-uoHBL lMcmonb3oBaHue KapOOHATOB B
6I>ITy, MCIUIUHE, MPOMBIIIIJIICHHOCTH U CEJIbCKOM XO3SIHCTBE

2.6

[lepBoHavanpHBIE TIOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COSAWHEHHUSAX yTiepoja
(MeraH, 3TaH, STWIEH, alETWIEH, 3TaHON, TJIMIEPUH, YKCycHas kuciora). Ux coctaB u
XUMHUYECKOEe CTpoeHHe. [IoHATHE O OHOJOrMYeCKM Ba)KHBIX BEIIECTBaX: KHpaX, OeKax,
YIJIEBOJAX - W WX POJIM B XU3HU 4eJoBeKa. MarepuanbHOE €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COETMHEHUM

2.7

Kpewmumuii, ero ¢hnznueckne u XUMHYECKHAE CBOMCTBA, IOMyUYeHHE U puMeHeHne. CoeqnHeHns
KpemHusi B mpupoae. OOmue mnpeacraBieHus o0 okxcupe kpemuus (IV) u kpemHueBoi
kucinote. CUIIMKAThI, UX UCIIOIB30BaHUE B OBITY, MEAUIMHE, TPOMBIIUICHHOCTH. BaxxHelinme
CTPOUTENbHBIE MaTepualibl: KEpaMHKa, CTEKJIO, LIEMEHT, OeToH, ene300eToH. IIpobiemsr
0€3011acHOr0 UCIIOJIb30BaHUS CTPOUTEIBHBIX MaTEPHUAJIOB B TOBCEAHEBHON JKU3HU

2.8

XVWMUYECKHA SKCIIEPUMEHT: U3ydeHHe 00pas3lioB HEOPTaHUIECKHUX BEIIECTB, CBOWCTB COJISTHOU
KHCIIOTHI, TIPOBEICHAE KAYECTBEHHBIX pEaKuii Ha XJIOPUA-WOHBI U HAOJIO/IEHUE TPU3HAKOB
MX MPOTEKAHUS; ONBITHI, OTPAXKAIOIINE (PU3NICCKHE U XMMUUYSCKUE CBOMCTBA T'aJIOTCHOB U MX
coequHeHH (BO3MOXKHO HCIIONB30BaHHE BHIEOMATEPHAJIOB); O3HAKOMIIEHHE C OOpasiamu
XJIOPUJIOB (TATOTEHUIOB); 03HAKOMIIEHHE C 00pa3liaMy CEPhl U €€ COSTUHEHUSIMH (BO3MOXHO
WCIIOJIb30BAaHUE BHUJCOMATEPHANIOB), HAONIOJECHUE TIpoliecca OOYIJMBaHMS caxapa IOJ
JIEUCTBUEM KOHUEHTPUPOBAHHOM CEpPHOW KHUCIOThI, HW3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBIIEHHON CEepHON KHCIOTHI, MPOBEACHHE KAYECTBEHHOH peaknuu Ha Cyib(paT-HOH H
HaOJIIO/ICHUE MPU3HAKA €€ MPOTCKaHMs, 03HAKOMIIEHHE ¢ (DM3MYECKHMMH CBOMCTBaMHU a30Ta,
dochopa ¥ HMX coeAMHECHUH (BO3MOXHO HCIOJIB30BAHUE BHICOMATEPUANIOB), 0OpaslaMu
a30THBIX U (QOCHOPHBIX YHOOpEHUH; IMosydeHue, coOMpaHue, paclo3HABaHWE W W3YyYEHUE
CBOWCTB aMMHaKa; MPOBEJICHHE KaYeCTBEHHBIX peaKkluii Ha WMOH aMMOHHS U (pocdaT-HoH U
W3y4YEHUE NPU3HAKOB HX IPOTEKaHUS, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOM a30THOM
KHCIIOTBI C MeAbl0 (BO3MOXKHO HCIOJb30BaHWE BHUIACOMATEPUANIOB); HM3YYCHHE MOJIENeH
KPUCTAJUTMYECKUX PEIIeTOK anmasza, Tpaduta, QyiepeHa; O3HAKOMIIGHHE C IPOIECCOM
a7iIcopOITM PaCTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YIJIEM W YCTPONCTBOM IMPOTHBOTA3a;
MoJIydeHHe, COOMpaHue, Paciio3HaBaHUE M W3YUYECHHUE CBOMCTB YIJIEKHCIIOrO Ira3a; IPOBEACHUE
KaueCTBEHHBIX pEaKIWMii Ha KapOOHAT- W CHJIMKAT-HOHBl M W3YYCHHE TPU3HAKOB WX
MPOTEKAHUS; O3HAKOMIICHME C TMPOAYKLHEH CHIMKATHOM NPOMBIIIICHHOCTH; pELICHUE
AKCTIEpUMEHTATBHBIX 33j1ad 1Mo TeMme "BajkHee HeMeTauTbl B UX COeTUHEHUs "

Mertamisl ¥ uX COCAMHCHUA

3.1

OOmias xapakTepUCTHKa XMMUYECKUX 3JIEMEHTOB - METAJVIOB HA OCHOBAaHHHU UX TOJIOKEHHS B
ITepuoauueckoil cucreme xumuueckux siaeMeHtoB JI.JMI. MenneneeBa u CTPOECHHUS aTOMOB.
Crpoenue MmeramnoB. MerajuMueckas CBA3b M METAUIMYECKass KPUCTAJUIMYECKasl PELIEeTKa.
ONEKTPOXUMUYECKUH Psii HAPSKEHUN METaIIJIOB




3.2

dusnveckre U XUMHYECKUE CBOWCTBAa MeTauioB. OOIIue CroOcoObl MOMYYCHHUS METaILIOB.
[lonsiTHE O KOPPO3WM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl MX OT KOppo3uH. CIuiaBel
(ctanp, 9yryH, TIOpaTFOMHHUA, OpPOH32) U UX MPUMEHEHHE B OBITY U MPOMBIIIIICHHOCTH

3.3

Illenounbie MeTaibl: MoJ0XKeHUe B [lepuonnueckoil cucreme xumudeckux snementon JI.1.
MeHzmeneeBa; CTpOCHHE WX aTOMOB; HaxoXAcHHE B Tpupoae. Pu3WdecKne M XUMHICCKUE
cBoiicTBa (Ha mpumepe Harpus u Kaius). OKCUABI W THAPOKCHIBI HATpUS W KA.
[IpuMeHeHue MIEeTOYHBIX METAJJIOB U UX COSTUHEHUN

3.4

[lenoyno3emMenbHbIC METAJUTBI MAarHUM W KajbIuil: mojoxkeHue B [lepuoanueckoi cucteme
xumudeckux snemeHToB .M. MenneneeBa; cTpoeHHe UX aTOMOB; HaXOXKJICHHUE B MPHUPO/IE.
dusnyeckne U XUMUYCCKHE CBOMCTBA MarHWsA M KaJIbIHA. BakaeHne coeIMHECHUS KaIbITHS
(okcun, ruapokcH, conn). XKecTKOCTh BOJABI M CITIOCOOBI €€ yCTpaHCHHS

3.5

AmoMmuHmiA: TIoNokeHMe B Ilepmommdeckoil cucTteMe XUMHYECKHX dieMeHtoB  [[.U.
MenpeneeBa; CTpOCHHME aToMa; HaxXxOoXACHHE B mpupoje. Duznueckue M XUMHYECKUE
CBOMCTBA aMFOMHUHUS. AM(POTEPHBIE CBOHCTBA OKCUAA U THIPOKCUIA aTFOMUHHS

3.6

XKeneso: nonoxenne B [leproanueckoit cucreme xumuueckux snementos .M. Menzaeneena;
CTpOCHHUE aToMa; HaxOoXJeHue B mpupoje. Pu3znveckne W XMUMHUYECKHUE CBOWCTBA JKeie3a.
Oxcupsl, ruapokcunbl u comnu xenesa (11) u xemesa (I1I), nx cocras, cCBOWCTBA U MTOTydeHHE

3.7

XUMUYECKHIA JKCHEPUMEHT: O3HAKOMJICHHE C o00pa3sliaMd METaJLIOB W CIUIABOB, MX
(M3UYeCKUMH CBOICTBaMHU; W3y4YEHHWE pE3ylIbTaTOB KOPPO3WU METAIIOB (BO3MOXHO
WCTIONIb30BAaHUE BHJIEOMATEPHUAIOB), OCOOEHHOCTEH B3aMMOJECHCTBHS OKCHAA KAaJbIUSI H
HaTpus C BOAOW (BO3MOXXHO HCIIOJIb30BAaHHE BUICOMATEPUANIOB); HMCCIICIOBAHHE CBOWCTB
JKECTKOW BOJBI, TIpOIlEcCa TOPEHHUS JKelle3a B KHCIOpone (BO3MOXKHO HCIOJIh30BAHHE
BHJIEOMATEPHUAIOB); TMPHU3HAKOB TMPOTEKAHHWS KAYECTBEHHBIX pEaKIWid Ha HWOHBI (MarHws,
KaJIbIUsl, ATFOMUHHMSA, [IMHKa, jkenes3a (11) u sxenesa (I11), menu (II); HaGnmroaeHne u onucanue
MPOLIECCOB  OKpAIllIMBaHMs IUIAMCHM HWOHAMHU HATpHs, Kajdusd U Kaiblus (BO3MOXHO
WCTIONIb30BAaHUE BHJICOMATEPHAJIOB); MCCIeAOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
AITFOMUHHS U THIPOKCH/IA [IMHKA; PEIICHUE IKCIICPUMEHTATIBHBIX 3a/1a4 110 TeMe "BaxHeiime
METaJUIbI U UX cCoearHeHus"

XHUMHMSI M OKpY’Karollas cpena

4.1

Hogsie maTepuaibl u TexHONMOTHH. BemecTBa 1 MaTepralibl B IOBCETHEBHOM KU3HU YEIOBEKa.
XuMmus u 370poBbe. be3onacHoe MCIOJIb30BaHUE BEUICCTB U XMMHUYCCKUX PEaKIuid B OBITY.
[TepBas momorpb MpU XUMUYECKUX 0KOTAX M OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKOH TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HeHne okpyxatomen cpenst [1/1K.
Ponb XMMUU B pelIieHWU dKOJOTHYECKUX MpoOseM. [IpupoiHble HCTOUHUKH YTIIEBOJOPOIOB
(yronp, mpHpOmHBIA Ta3, He(dTh), MPOAYKTHI HX TMepepadOTKA, MX pOJb B OBITY U
MPOMBIIITIEHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: H3Yy4YCHUC 06pa3u013 MaTcpuajioB (CTCKJIO, CIllIaBbl MECTAJIJIOB,
MOJIMMCPHBIC MaTepI/IaJ'IBI)

IIpoBepsemsie Ha OI'D no xumun TpedoBaHus
K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNIbHOM MporpaMmbl
OCHOBHOT'0 00111ero 00pa3oBaHUs

Kon

HpOBCpHCMLIC Tpe6OBaHI/I$[ K OIpCAMETHBIM PE3YyJibTaTaM 0a3o0BoOro YPOBHA OCBOCHHA

MPOBEPSIEMOr0 | OCHOBHOIT 00pa30BaTEIbHON MIPOrPAMMBI OCHOBHOTO 00IIero 00pa3oBaHMs Ha OCHOBE
TpeOoBaHUs or'oc

1

IIpencrasnenue:

11

0 IMO3HABAaEMOCTHU SIBIICHUN mpupoabl, MTOHUMAHUC OOBEKTUBHON 3HAYMMOCTU OCHOB




XUMHYECKON HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa O0IIeH
KyJIbTYpbl W TPAKTHYECKOH [EeATENPHOCTH YeJOBEKa B YCIOBHSIX COBPEMEHHOTO
o01iecTBa; MOHMMAaHNE MECTA XUMHUH CPEH JPYTHUX €CTECTBEHHBIX HAyK

1.2

0 HAaYYHBIX METOHAX ITO3HAHWA, B TOM YHCJIC SKCICPUMCHTAJIBHBIX U TCOPETUYCCKUX
METOHdaxX HUCCICOAOBaHUA BEIICCTB W U3YUCHUA XHUMHYCCKUX peaKuHﬁ; YMEHHUEC
HCIIOJb30BAaTh MOJACIIHN IJIsA 00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYIJI

1.3

o0 cthepax nmpodeccHOHATEHOM AesITENFHOCTH, CBI3aHHBIX C XUMHUEH W COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTIDKCHHAX XUMHUYECKOW HAyKH, YTO IO3BOJIUT
o0yJarmumMcs paccMaTpuBaTh XUMHIO Kak cepy cBoel Oyayiiei mpogpeccnonanbHon
NeSITebHOCTH U CIENIaTh OCO3HAHHBINA BHIOOP XMMHUHU KaK MPOQWIHHOTO MIpeaMeTa Ipu
nepexo/iec Ha ypoBEHb CPEeTHET0 00IIero oopa3oBaHus

Brnangenue cucremMoil XUMHUYECKUX 3HAHUN U YMEHHUE IPUMECHATh CUCTEMY XUMHNYICCKUX
3HaHPII>i, KOTOpasd BKIIIOYACT:

2.1

Ba)KHEHIIINE XUMUYECKUE TTOHATH: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO,
MPOCTOE U CJIOXKHOE BEIIECTBO, OJTHOPOIHAS U HEOIHOPOIHAS CMECh, OTHOCUTEIILHEIC
aTOMHAsT M MOJICKYJISIpHas MAacChl, KOJHUYECTBO BEIIECTBA, MOJb, MOJISIpPHAsS Macca,
MOJIAPHBINA 00BEM, OKCHJ, KHCIIOTa, OCHOBAHUE, CONb (CPEHSS), XUMHUYECKasT PeaKIIHs,
peaKIuu COSIMHEHNUS, PEaKINK PAa3I0KEeHUS, PEaKINH 3aMEeIeHIs], PEaKIui OOMeHa,
TEIUIOBOM A(PPEKT peakiuu, 3K30- U IHAOTCPMUUCCKHE PEaKIMU, PacTBOP, MaccoBas
JONIST XUMHYECKOTO OJJIEMEHTa B COEAMHEHWH, MaccoBas [ONII W TIPOICHTHAs
KOHIIEHTPAITUS BEIIECTBA B PACTBOPE, SAPO aToMa, SIEKTPOHHEIN CIIOW aToMa, aTOMHAs
opOHTamh, paguyc aToMa, BAJICHTHOCTh, CTEICHb OKHUCIICHUS, XHMHUYECKasl CBSI3b,
AIEKTPOOTPHUIIATEILHOCTD, TOJSPHASI K HETIOJISIPHASI KOBAJICHTHASI CBSI3b, HOHHAS CBA3B,
METaJTNYeCKast CBS3b, KPUCTAITMYECKas pelieTka (aToMHasi, MOHHAS, METaTHIeCKas,
MOJICKYJIIpHAsi),  HOH, KaTWOH, aHHUOH, DJJCKTPOJIUT U  HEDIEKTPOJIHUT,
ANICKTPOJIMTUYCCKAS JIMCCOLMAIIMS, PEaKIUM MOHHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC PEaKIMH, OKHUCIUTENb W BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTAHOBJICHHE, AJIEKTPOIN3, XHMUYECKOE paBHOBecHe, 0OpaTHMble M HEOOpaTuMbIe
peaKIiy, CKOPOCTh XMMUYECKON peakiuu, Katammsatop, 1IJIK, koppo3us MeTamios,
CILJIABBI

2.2

OCHOBOITOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXPaHEHUS MAaCChI, IEPUOINIECKUN 3aKOH
.. MenneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo

2.3

TEOPUM XUMHHU: AaTOMHO-MOJIEKYJISIpDHAs TEOpHUs, TEOpUs  DJIEKTPOIMTHUECKON
JUCCOLUauU

Brnanenue ocHOBaMM XMMHUUYECKOH TPaMOTHOCTH, BKJIIOYAIOIIEH:

3.1

yMEHHUE NMpaBUIBHO HCIOJB30BaTh M3YUYEHHBIE BEIECTBA M MaTepHalbl (B TOM YHCIIE
MUHepallbHble YIOOPEeHHUs, METaIbl M CIUIABBI, MPOAYKTH MepepaboTKH MPUPOTHBIX
HUCTOYHUKOB YTJIEBOJOPOAOB (yIJI, MPUPOAHOTO Ta3a, He(TH) B OBITY, CEIBCKOM
XO34HCTBE, Ha MPOM3BOACTBE M NMOHMMAaHUE 3HAYECHUS KHUPOB, OEIKOB, YII€BOAOB IS
OpraHM3Ma 4YellOBeKa; YMEHHE IPOTHO3MPOBATh BIMSHUE BEIIECTB M XUMHYECKHX
MIPOLIECCOB HA OPTaHM3M YEJIOBEKa M OKPY’KAIOILYI0 PUPOJHYIO CPEIY

3.2

YMEHHE WHTETPUPOBATh XHMHYECKHME 3HAHUS CO 3HAHWAMH JPYTUX Y4eOHBIX
MPEAMETOB

3.3

HaJIM4YUEe OmbITa pabOTBl C pa3IMYHBIMA HMCTOYHWKAMH HWHGOpPMAIMH MO0 XHMHUHU
(Hay4uHas W HAYYHO-TIONMYJISIpHAS JINTEpaTypa, CIOBapH, CIPABOYHUKH, HHTEPHET-

pecypcsl)

3.4

yMeHHe OOBEKTUBHO OIICHWBAaTh WH(OPMAIMIO O BEIIECTBAX, WX MPEBPALICHUAX H
MPAKTUYECKOM MPHMEHCHHH M YMEHHUE WCIONb30BaTh €€ JJIsS pElIeHUs y4eOHO-
MMO3HABaTENbHBIX 33/1a4




Brnagenne ocHOBaMU TOHATUITHOTO ammapara U CHMBOJIMYECKOTO S3bIKA XUMUU IS
coctaBieHus (HOpMYJT HEOPTaHMYECKUX BEIIECTB, YPABHEHUH XUMHUYCCKHX PEaKIIHIA;
ocHoBamu xuMudeckoit HoMeHKIaTypsl (IUPAC u TpuBHANTBHOMN)

5 YMeHne OOBACHATH CBSI3b IIOJIOKEHHS OJJIeMEHTa B llepmommdeckoil cucteme cC
YHMCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U
3apsn  simpa, oOmiee YhciIo  3JCKTPOHOB), pacHpeiesicHHEM JIIEKTPOHOB IO
SHEPTEeTHUECKIM YPOBHSM aTOMOB MIEPBBIX TPEX MEPHOAOB, KaJHS U KAbIH

6 [IpencraBienne 0 MEPUOAMYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKHX JIIEMEHTOB
(pamnyc aToma, SNEKTPOOTPULATENBHOCTH), MPOCTHIX M CJIOXKHBIX BEIIECTB OT
IIOJIOXKEHHUS 37eMeHTOB B Ilepuoandeckoil cucreme (B MajblX NEpUOJax M INIaBHBIX
MOJTPYIIax) U 3JIEKTPOHHOTO CTPOSHHS aToMa

7 YMeHne Kiaccu()uImMpoBaTh:

7.1 XMMUYECKUE 3JIEMEHTEI

7.2 HEOpraHUYECKUE BeIleCTBa

7.3 XUMHYECKUE PEaKIInu

8 YMeHue onpenensrs:

8.1 BAJICHTHOCTD U CTETIEHb OKUCIICHHUSI XUMHUYECKUX DJIEMEHTOB, 3apsi HOHA

8.2 BUJI XUMUYECKOU CBSI3U M THIT KPHCTAIUTMYECKON CTPYKTYpPhI B COCAMHEHHSX

8.3 XapakTep cpenbl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHA)

8.4 OKHCIIUTENIb U BOCCTAHOBUTEINb

9 YMeHune xapakTepru3oBaTh QU3NUecKie 1 XUMUIECKHE CBOMCTBA!

9.1 MIPOCTHIX BEIIECTB (KUCIOPO/I, 030H, BOAOPOJ, TpaduT, anmMa3, KpeMHHUH, a3oT, Gpochop,
cepa, XJIOp, HaTPUH, KAIHii, MarHui, KaIbIUH, aTIOMUHAMN, KEJIe30)

9.2 CIIOKHBIX BEIIECTB, B TOM 4YHCI€ HX BOAHBIX pPAacTBOPOB (BOAA, aMMHMAK,
XJIOPOBOJIOPOJ, CEPOBOJOPOJ, OKCHABI M THIApPOKCHABI MeTamwioB [ - IIA rpymm,
amromuans, menu (II), muaka, xxenesa (II u 11I), okcuasr yriepona (I u 1V), kxpemuans
(IV), azota u docdopa (IIl u V), ceprr (IV u VI), ceprucras, cepHas, a30THUCTas,
a3zoTHas, pochopHas, yrojabHasi, KpeMHHEBAsI KUCIOTA U UX COJIH)

9.3 MIPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa
U CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT WX CBOWCTB, BO3MOYHOCTb
MPOTEKAHUSI XUMUUYECKHX TPEBPAIIECHIH B Pa3IMYHBIX YCIOBHSIX

10 YMeHune cocTaBisITh MOJIEKYJISIPHBIE U HOHHBIC YPaBHEHUSI PEaKIIUid, B TOM YHCIIE:

10.1 peaknuii HFOHHOro oOMeHa

10.2 OKHCJINTEIEHO-BOCCTAHOBUTEBHBIX peakuil

10.3 WUTIOCTPUPYIOIINX ~ XUMHYECKHE  CBOMCTBA  W3YYEHHBIX  KiIaccoB  (Tpyrim)
HEOPraHMYECKHX BELIECTB

10.4 MOJITBEPIKTAIOIINX TEHETHIECKYIO B3aMMOCBSI3b MEXKTy HUMHU

11 YMeHue BBIYUCTATE (TPOBOAUTE PACUETHI):

111 OTHOCUTENIBHYIO MOJEKYJSIPHYI0O M MOJSIPDHYIO MaccChl BELIECTB, MAaCCOBYIO JIOJIIO

XHUMHUUYCCKOI'O 3JIEMCHTA B COCIMHCHU




11.2

MacCCOBYIO JOJIIO BEIIECCTBA B paCTBOPEC,

11.3

KOJIMYCECTBO BCIICCTBA U €ro Maccy, 00BEM Ta30B

114

0 YpaBHECHUAM XUMUYCCKUX peaKHI/Iﬁ U HAXOOWUTh KOJUYCCTBO BCIICCTBA, 00beM U
MacCy p€arcHTOB UJIU IMPOAYKTOB pCaKIIUU

12

Bramenve (3HaHE OCHOB):

121

OCHOBHBIMU METOJaMU HAYYHOI'O IMO3HAHUA (Ha6J'IIO):[CHI/Ie, HU3MCPCHUEC, SKCIICPUMCHT,
MO,Z[CJ'II/IpOBaHI/IC) Inpu MU3YUYCHUHM BCUIECTB U XHUMHUYCCKUX HBHCHHﬁ; YMEHUE
Cq)OpMYJ'II/IpOBaTL HpO6HCMy U NIPCJIOKUTDL ITYTU €€ PCIICHUSA

12.2

Oe3omacHO pabOTBI € XWMHUYECKHMMH BEIIECTBAMH, XHUMHUYECKOH TOCymoil u
n1ab0paTOpHBIM 000PYAOBAaHUEM

12.3

mpaBuwiaMu  Oe3omacHOro  oOpamieHus C  BEIIECTBAMHU, HCIHOJNb3YEeMBIMH B
MOBCEJHEBHOW JKM3HHW, TMPAaBUJIaMU TIOBEACHUS B LENAX COCPESIKEHHS 370POBbSI H
OKpy’Karolei MpUPOAHON cpelbl; MOHMMaHHe Bpeda (OMacHOCTH) BO3JCHCTBHS Ha
KHUBBIE  OpPraHU3Mbl  ONPEAETCHHBIX  BELIECTB, CHOCOOOB  YMEHBLICHUS H
MIPEIOTBPALICHHS UX BPEAHOTO BO3IECHCTBUSA

13

Hammuue MPaKTUYCCKNX HaBBIKOB INUIAHUPOBAHWUA W OCYHICCTBJICHUSA CICAYIOMINX
XUMHYCCKUX SKCIICPUMEHTOB!

131

H3yYCHHE U ONUCAHUE (PU3NYECKUX CBOMCTB BEILECTB; O3HAKOMIICHHE C (PU3UUCCKUMU
W XVUMHYECKUMH SIBICHHSAMH; OIBITHI, WIIIOCTPUPYIOLINE TPU3HAKA MPOTEKAHUS
XUMHUYECKUX PEaKIUil

13.2

n3ydeHue Crioco00B pas/eeH s CMecei

13.3

MOJIy4YEHHUE KUCIIOPO/ia U U3yUYEHHUE €T0 CBOWCTB; MOIYYEHHE BOAOPOAA H U3YUEHUE €T0
CBOICTB; MOJIY4YEHHE YTIEKUCIIOrO ra3a U U3y4eHUE €ro CBOMCTB; MOJIyYeHUE aMMHUaKa
1 U3Y4YEHHUE €r0 CBOMCTB

13.4

MNPUTOTOBJICHUE PACTBOPOB C onpeueneHHoﬁ MacCOBOM I[OJ'IefI PaCTBOPCHHOTO
BCIIECTBA

135

MPUMEHEHNE WHAMKATOPOB (JlaKMyca, METWIOpawka H (QeHondTalenHa) i
OTIpeJIeNIeHHs XapaKTepa Cpebl B pacTBOpaxX KUCIOT U MIeTodYeH

13.6

HCCIIEAOBAHUE U OIMUCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,;
HW3yYECHUE  B3aWMOJICUCTBUSA  KHUCIOT C  METajulaMH, OKCHJaMU  METaJIOB,
pacTBOPUMBIMH M HEPACTBOPUMBIMHU  OCHOBAaHHSAMH,  COJIIMH;  IOJY4YEHHUE
HEPaCTBOPUMBIX OCHOBAHM; BEITECHEHUE OJHOIO METalljla IPYTrUM U3 PacTBOpa COJIH;
rccueaoBanne aM(pOoTEepHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS U ITTHKA

13.7

PCHICHUC 3KCIICPUMCHTAJIBHBIX 3a/la4 110 TEMaM: "OCHOBHEIE KJIACCHI HCOPraHN4YCCKUX
XN

coemnHECHM'"; "DIeKTporMTHdecKas aucconuanus’; "BakHedmue HeMeTaulbl U UX
coenuHenus"; "BaxkHenme MeTauibl M UX COeqUHEHU"

13.8

XVUMUYECKHAE OJKCIIEPUMEHTHI, WUTIOCTPUPYIONIME IPU3HAKKA TPOTEKAHUS peaKIui
HMOHHOTO OOMEHA; Ka4eCTBEHHBIE PEakIK Ha MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HOHBL: XJIOpUA-, OpOMUA-, HOAHUN-, CyIbdat-, Gocdar-, KapOOHAT-, CHIMKAT-aHHOHBI,
THJIPOKCHU]I-MOHBI, KATHOHBI aMMOHWS, MarHuis, KaJbIUs, ATIOMUAHU, keie3a (2+) u
xenesa (3+), menu (2+), nuHKa

14

YMeHue:

141

MPENCTABISTh PE3YNbTAaThl JKCIIEPUMEHTa B (OpPME BEIBOJIOB, JIOKA3aTENbCTB,
rpadMKOB U TaOIUII U BBISBIATH SMITUPUICCKHE 3aKOHOMEPHOCTH




14.2 YCTaHABIMBATh CBSI3M MEXKIY peajbHO HAOMIOJACMBIMM XUMHUYECKUMHU SBICHUSIMU U
mporieccamMyl, MPOUCXOASIIMMA B Makpo- H MHKPOMHUpE, OOBSCHATH NPHYUHEI
MHOT000pa3us BEIICCTB

HepequL OJIEMCHTOB COACPIKAHUA, ITIPOBEPACMBIX HA OCHOBHOM
TOCYAapCTBECHHOM 3K3aMCHC 10 XUMHUU

Kon [TpoBepsieMblii 37IEMEHT COJIEPIKAHUS
1 [NepBoHaYaTBHBIE XUMUIESCKUE TIOHSTUS
11 UucTtsie BemecTBa U cMecH. CIIocoOBI pa3eieHus CMecei
1.2 ATOMBI U MOJIEKYJIbI. XMMUYECKUE 3JIeMEHThI. CUMBOJIBI XUMHUYECKHX 3JIeMeHTOB. [IpocThie

1 CJIOKHBIC BCUICCTBA.

1.3 Xumudeckast popmysia. BaleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. CTEIICHb OKUCICHUS

1.4 3aKk0oH MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuUTelbHasg aTtoMHas Macca. OTHOCHTEIILHas
MOJICKYJIIpHas Macca. MaccoBast T0JIsl XMMUYECKOTO 3JIEMEHTA B COCTMHCHUU

15 KonmuectBo BemectBa. Monbs. MomspHast macca. MonsipHelid 00beM Ta30B. B3anMocBs3b
KOJMYECTBA, MAaCChI 1 YKCJIa CTPYKTYPHBIX CIMHUI] BCIICCTBA

1.6 @usznyeckre U XUMHUYECKHE SBJICHHS. XUMHYECKas peakuusi U €€ MPU3HAKU. 3aKOH
COXpaHCHHA MAaCChI BEIIECTB. XUMHYeCcKre YpaBHCHUA

2 Ilepuonnueckuii 3akoH u llepuoguueckass cucreMa XHMHUYECKUX 3ieMeHToB ..
MenpneneeBa. CTpoeHue aTOMOB

2.1 Ilepuonnueckuii  3akoH. Ilepuogmyeckas cucrema XuMmMudeckux diemeHtos JIU.
Menpneneesa. Ilepuonbl u rpynnsl. OU3NYECKUN CMBICT MOPSAKOBOIO HOMEPA, HOMEPOB
MEpPHOAA U TPYIIIBI JIEMEHTa

2.2 Crpoenue aromoB. CoctaB aTOMHBIX sjiep. M3otonsl. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX
obomouek atomoB mepBbix 20 xmMudeckux 31eMeHTOB llepmommueckoit cucremsr J[.H.
MenneneeBa

2.3 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMMUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB,

Kanusl, KambLus (paguyca aTOMOB, JJIEKTPOOTPULATENBHOCTH, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOWCTB) U UX COEAMHEHUH B COOTBETCTBUU C IOJIOKEHUEM DJIEMEHTOB B
[lepuoanueckoil cuctemMe U CTPOEHHEM UX aTOMOB

3 CrpoeHue BelecTra

3.1 Xumnueckas CBSI3b. KoBanentnas (monsipHas u HETOJISIpHAs ) CBSI3b.
DNIEKTPOOTPHUIIATEIBHOCTh XUMHUCCKUX IeMeHTOB. MloHHas ¢Bs3b. MeTayuinyueckas CBsI3b

3.2 Tunbel KpUCTANIMYECKHX pEIIeTOK (aTOMHAas, HWOHHAs, METAJUIMYECKas), 3aBHCUMOCTh
CBOMCTB BEIIECTBA OT TUMA KPUCTAJUIMUECKON PEIIETKU U BUa XUMUYECKON CBSI3U

4 Baxneiimme npeaACTABUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemeramner u ux COCIMHCHUA.
Mertamisl ¥ uX COCAMHCHUA

4.1 Knaccupukanms ¥ HOMEHKNIAaTypa  HEOPraHMYEeCKHX  COCAMHEHHH:  OKCHAOB
(comeoOpasyromue: OCHOBHBIE, KHCJIOTHbIE, aM(pOTEepHbIe) U HeconeoOpasylolue;
OCHOBaHUWH (IIETOYM W HEPACTBOPUMBIC OCHOBAHHS); KUCIOT (KHUCIOPOJACOAEPKAIIUE M
0eCKHCIOpOIHBIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2 du3nueckue U XMMHUYECCKHE CBOMCTBA OPpOCThIX BCHICCTB-HCMCTAJUIOB: BOJOpOAa, XJIOpa,




KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriaepona, KpeMHUS

4.3

®u3nUecKue U XUMHUYCCKUE CBOMCTBA MPOCTBHIX BCHICCTB-MCTAJUIOB: JIUTUA, HATPHUA, KaJINUA,
Mar"us M KajJblus, aJJIOMUHUA, )KEJIC3a. BHCKTPOXI/IMI/I‘-ICCKI/IP’I paa HaHpH)KCHI/Iﬁ METAIJIOB

44

dusnueckue nu XHUMHWYCCKHE CBOMCTBaA BOJOPOAHBIX COCAUHCHUI HCMCTAJIJIOB:
XJIOpOBOAOPOAA, CEPOBOAOPOIA, aMMHUAKa

4.5

dusnveckre U XUMUYCCKHE CBOMCTBA OokcuaoB HemerawioB: cepwl (IV, VI), azora (I, 1V,
V), docdopa (111, V), yrnepona (I, IV), kpemuus (IV). [Tonyyenne okcuaoB HeMETAIIIOB

4.6

XuMHUYECKHE CBOWCTBA OKCUA0B: MeTaiuioB IA - IIIA rpynm, munka, mean (II) u xenesa (l1,
III). ITomy4eHne OKCHIOB METAJIIOB

4.7

XHUMHUYCCKHE CBOMCTBA OCHOBAHUM U aM(bOTCpHI)IX TUAPOKCHUIOB (Ha npuMepe ruApOKCUI0B
aJIlOMHHUS, JKCJIC3a, III/IHKa). HOJ’Iy‘{eHI/IC OCHOBaHHUM U aM(bOTCpHI)IX TUAPOKCHUIOB

4.8

OO0mue XMMHUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOOPOIHOM, CEPHUCTOM,
CepHOM, a3oTHOU, (hocopHOH, KpeMHHEBOH, yronbHOH. OCOOble XMMHUYECKHE CBOWCTBA
KOHLICHTPUPOBAHHOW CEPHOM U a30THOU KUCIIOT. [lonydyeHue Kuciaot

4.9

OO6ure XMMUYECKUE CBOWCTBA cpeHuX coneil. [lomyuenue comneit

4.10

[Monyuenue, cobupanue, paclo3HaBaHUE BOIOPOA, KHCIOPOa, aMMHAaKa, YTIICKUCIIOTo ra3a
B J1aboparopuu

411

[Nony4yeHue amMMuaka, CEpHOM M a30THOM KHCJOT B MPOMBIIUIEHHOCTH. OOmmme crocoObl
[OJIY4YEHUS] METAJIIOB

412

I'enetnueckas CBSI3b MCKAY KjIaCCaMU HCOPraHNMYCCKUX COGI[I/IHCHI/II\/'I

XUMHYECKHIE peaKkuuun

5.1

Knaccupukanys XMMUYECKHX pEakUUid MO Pa3lWYHbIM MPHU3HAKaM: MO YHCIY WU COCTaBy
YYacCTBYIOIIMX B PEAKLUUM BEIIECTB, MO TEMJIOBOMY 3 QEKTy, 10 HW3MEHEHHUIO CTENeHen
OKHCIJIEHUS] XUMHUYECKHX 3JIEMEHTOB

5.2

TennoBoit 3PPeKT XUMHUECKOH peakuruu, TEPMOXMMHUYECKHE YypaBHEHUS. OK30- H
9HI0TEPMUYECKHE peakIiy. TepMoXuMHUIecKrue ypaBHeHHS

5.3

OKHUCITUTENHHO-BOCCTAHOBUTEbHBIC peakiui. OKHUCIUTEIM U BOCCTAHOBUTENH. [Iporecchl
OKHCJICHHUA W BOCCTAHOBJICHUA. 3J’IeKTpOHHBII71 OallaHC OKHCIIMTEILHO-BOCCTAHOBUTEILHON
peaxiyn

5.4

Teopust 3meKTpoONMUTHUECKON auccomuarui. KaTHOHBI, aHWOHBL. JJEKTPOIUTH H
HEeATEKTPoJuThl. CHIIbHBIC U ClIa0ble 3JeKTPONHUThI. CTENeHb TUCCOIHAIITH

5.5

Peakunu vioHHOro oOMeHa. YCJIOBHS MNPOTEKAHHS pPEAaKIMA HMOHHOTO OOMEHA, IMOJIHBIE U
COKpAIllEHHbIE HOHHBIE YPABHEHUSI PEAKIIUN

XUMHSI M OKpY’Karollas cpeia

6.1

BemectBa u MaTepuansl B MOBCEIHEBHOM XKM3HM 4YeJOBeKa. be3omacHoe MCIONb30BaHUE
BEIIECTB ¥ XMMUYECKUX pPeakinii B 1aboparopun u ObIty. [lepBas mOMOIIb MPU XUMHUYECKUX
0’KOrax Y OTPaBJIEHUAX

6.2

XVUMHYECKOe 3arpsisHEeHHe OKpY)Karomel cpenbl (KUCIOTHBIE TOKIH, 3arpA3HEHNE TOYBBI,
BO3yXa H BOJOEMOB), CIIOCOOBI ero mnpeaoTBpamienus IIpenenbHas pomycTumas
koHueHtpaiust BemectB (I[IAK). Ponp xuMuum B pemieHHH 3KOJIOTMYECKHX IPOOJIEeM.
VYcunenne mapHUKOBOTO 3 eKTa, pa3pymeHHe 030HOBOTO IO

6.3

[Ipumenenue cepbl, a3zora, (ocdopa, yriaepoga, KpeMHUS M UX COCAWHEHHH B OBITY,




MEJUIIMHE, MPOMBIILIICHHOCTH U CEIhCKOM XO03siicTBe. [I[pUMEHEHNE METalIOB U CILIAaBOB
(cTasp, YyTyH, DIOPATIOMHUHUHN, OpoH3a) B OBITY W MIPOMBINLICHHOCTH WX COCIUHCHUM.
[NoHsATHE 0O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI HX OT KOPPO3UU

6.4 [IpuponHble UCTOYHHWKH YTIEBOAOPOIOB (Yroib, MPHUPOIHBIA Ta3, HE(PTH), MPOTYKTHI HX
nepepaboTky (O€H3WH), UX POJIb B OBITY U IPOMBIIIIEHHOCTH

6.5 IepBoHayanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTUHEHUSX Yriepojia
(MeraH, 3TaH, JTHJICH, AlleTWICH, STAaHOJN, TIHIEPUH, yKCycHas Kuciorta). [loHsaTHe 0
OMOJIOTMUECKN BaXKHBIX BEIIECTBAX: XKHUpaxX, OCJIKax, YIrJIeBOJaX - M UX POJIM B KU3HU
YeoBeKa

7 Pacuertsr:

7.1 o popMynaM XHMHYECKUX COCTUHEHHHA

7.2 Macchl (MaccoBO) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHUYECKUM ypaBHEHUSIM




TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemtecTBa 1 xummnueckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837c

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnnoreka [JOK

' 00 oKkcuaax https://m.edso00.ru/7f41837¢c
59 Bonopon.Ilonsitue o kucnorax 8 1 bubnuoreka [IOK

' U COJISX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [IOK

' OCHOBaHMSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmorexa [IOK

HEOPraHUYECKUX COCIMHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuogudeckas cucrema xumnueckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHne aroMoB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu

Ilepuonuueckuii 3aKOH U
3.1 [Tepmonnueckas cucrema 7

XUMUYECKHX 3j1eMeHToB J[. 1.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MenneneeBa. Ctpoenue aroma

Xumuueckast CBSI3b.
3.2 OKHUCIATEILHO
BOCCTAaHOBUTEIIbHBIE PEAKIIUU

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoTshI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
11 [ToBTOpenue u yriyoneHue 3HaHUN 5 1 Bu6moteka [IOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaxiuii https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTasinl 1 X coeINHEHUS
51 OO0m1as XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa [JOK
' PymIaL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aiteMeHToB |VA-rpymel. Yriepon u 8 1 2 Bubmuorexa IOK
' . Py ' p https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25

Pa3zgen 3. MeTaJIbI M X COCIUHEHU S
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bubnunoreka LIOK

3.1 Obmme cBoHCTBa MeTAIIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxkueiimme Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u Matepuaibl B )KA3HU YEJIOBEKA 3 Bubmaorexa ITOK
' = p https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMst 3 buGnuorexa [IOK
P P https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Jara nudpoBbie
Tema ypoka Kourpoabsuble IIpakTuyeckue op
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsbl
[Ipeamer xumun. Pois Xumuu B KU3HA bubnuoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubmuoreka [IOK

ITonsaTHe 0 MeTOAaX MO3HAHUS B XUMUH

[IpakTuueckas pabora Ne 1 «IIpasuia
paboTHI B 1a00paTOPUU U IPUEMBI
oOparnieHus ¢ 1a00paTOPHBIM
000pyI0BaHUEM

Yucrtsle BemecTBa U cMecu. CrocoOsl
paszeneHus cMecen

https://m.edsoo.ru/ff0d227e

bubmuoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d26ca

[IpakTuueckas padbora Ne 2
«Pa3nenenue cmeceli (Ha nmpumepe
OYHMCTKH MTOBAPEHHOM COJIN)»

bubmmoreka IIOK
https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKH but6mmoreka [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie u crnoxHBIE BENIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
Xumudaeckas hopmyna. BameHTHOCTB
aTOMOB XMMHUYECKUX 3JIEMEHTOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae
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1 OtHocuUTeNbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOT0O bubmuorexa [IOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dOusndecKkue U XUMUYCCKHEC SBIICHUS. bubnunorexa LIOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamdecTa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmorexa OK
N . P https://m.edsoo.ru/ff0d5708
peakmuit
Krnaccudukanus XuMAHYECKAX peaKIni
18 (coe I/IHq;HI/ISIH a3JI0KECHUS e brbmmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0eHne u brbmmorexa [JOK
H AT, HUI https://m.edso00.ru/ff0d40c4
CUCTEMaTHU3aIl1s 3HAHUH
20 Kontponsnas padora Nel mo teme bu6muoreka [JOK
«BemiecTBa 1 XMMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
Boznyx — cmecs razos. Cocras
21 Bo3ayxa. Kucinoposx — aneMeHT u Bubmmorexa [IOK
yxa. p https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
22 KHCJIOpo/ia (peaKkIuyu OKUCICHUS bubmmorexa [JOK
poAta (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
93 CriocoOslI MOTy4eHUs KHCIOpOoia B bubnmoreka [JOK

n1abopaTopuu U IPOMBIIUICHHOCTH.

https://m.edsoo.ru/ff0d497a
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IIpumeHeHue kucnopoaa

TennoBoi 3 PexT XuMUIeCcKoi
peaKIyu, TIOHSATHE O

bub6nmmoreka [IOK

24
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
Tomnueo (HepTh, YroJIb U METAH).
25 3ar HSHCI§H6(1];03 ¢ a, CIIocoOBbI Z:ro bubnnorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
IIpaktrueckas padora Ne 3 o teme
26 <<1—I;0J'I eHuE 1/12061/1 aHue KUCIOPOoaa bubmorexa HOK
yi . p poza, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u nmpocrtoe Bbu6mmoteka [JOK
BelecTBO. HaxoxaeHnue B npupoie https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkrue U XUMUYECKHE CBOMCTBA bubnuoreka [{OK
Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IToHsATHE O KUCIOTAX U COIIX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d?2
30 CrniocoOsI MostydeHus BOAOPOa B bubmuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padbora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOpoIa bubmorexa HOK
yi . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
39 Mounsipabiit 00BEM razoB. 3aKoH bubmuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUECTBA
33 BEIIIECTBA ra3a 110 €ro M3BeCTHOM bubmorexa LIOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEMIECTBA WIIH 00BEMY
Brruucienusa o05EMOB ra3oB IO
34 aBHEHMIO PEAKIIMNA HAa OCHOBE 3aKOHA bubmmorexa HOK
P . peakdl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 duznyeckre 1 XMMHUUECKHE CBOCTBA bubmmorexa HOK

https://m.edsoo.ru/ff0d587a
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BOJIbI

CocraB ocHoBauuii. [Tousarue 00

bub6nmoreka [IOK

36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackliienHbie
37 u HeHaCLIpeHHBII; acTBOpEL. MaccoBast bubmorexa OK
m PACTBOPHL. https://m.edso0.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[Ipaktuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHr€e PacCTBOPOB C bubmmoreka [JOK
38 .. . .
onpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padorta Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHYECKHE CBOWCTBA bubmuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kinaccudukanus, bu6muoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnne u XuMHU4YeCKue CBOWCTBA bubmuorexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeauue): HOMEHKIIATYpa,
46 CHOCOéBII) HI;)J'I )GHI/ISI XI/IMI/I‘-IZEKI/IC bubmorexa [JOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[TpakTuueckas paborta Ne 6. Pemenne
but6mmoreka [IOK
47 AKCIEPUMEHTAIBHBIX 337a4 [0 TEME

«OCHOBHBIE KJIACChI HCOPTraHNYCCKUX

https://m.edso0.ru/00ad9b7c
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COEIUHEHUN)

48 I'enernueckas cBsi3b MEXKy Kilaccamu bubnmnoreka HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
49 O000111eHIE U CUCTEMATHU3aIUS 3HAHUI
B . https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUUECKUX bubmorexa IOK
o P https://m.edso00.ru/00ad9ela
COeIUHEHN
[TepBbie TOMBITKY KIACCHPUKAITUN
51 XUMHAYECKHX dIeMEHTOB. [loHsiTHE O bubmorexa HIOK
) https://m.eds00.ru/00ad9ffa
rpynmnax CXOIHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubnuoreka [{OK
52 [Tepuoanueckas cucTeMa XMMHUYECKUX
https://m.edsoo.ru/00ada52¢
anemeHToB 1. . Meneneena
53 Ileproasl, TpPyMIIBL, O, TIBI bubnnorexa [JOK
PHOJIBL, TPYTHIBL, HOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHne 31eKTPOHHBIX 000JI04eK
55 aToOMOB 3J1eMeHTOB [lepronnueckoi bubnmorexa [JOK
p https://m.edsoo.ru/00ada6bc
cucteMmsl /. . MennaeneeBa
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA I10 €ro MOJIO0KEHUIO B bu6muoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenwue [lepuogudyeckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. . 1. bu6muoreka [JOK
MenneneeB — y4€HBIN, IENArOT U https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB
but6mmoreka [IOK
58 XUMHAYECKHUX DJIEMEHTOB/

Bcepoccuiickast mpoBepouHas paboTa

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

bubnunoreka LIOK

o9 Honnast xuucckas cosb 1 https://m.edsoo.ru/00adac34
60 KoBaneHTHast nosnsipHasi XuMHYECKast 1 Bu6muoteka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [IOK
62 Creners okHCICHHA 1 https://m.edSO(I)l.rUIOOadanB
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmuoreka [{OK
64 OKucnauTeny U BOCCTAaHOBUTEIIU 1 https://m.e dSO(])_.Iru 100adb076
65 KonTponbnas pabota Ne4 mo teme 1 bubmmoreka [JOK
«CtpoeHue aroma. XUMUYECKAsI CBSA3b https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111€HNE U 1 bubmuoreka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O60011IeHNE 1 1 bubnmoreka [JOK
cucTeMaTHu3alis 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsuble IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsbl
[Iepnoanueckuit 3aK0H.
[Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKHX 3eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMHUYECKHUX HJIEMEHTOB 1 bubmxorexa LIOK
. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB
Knaccugukaius 1 HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bubl XMMUYECKOM CBA3U U THUIIBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/eloB Kypca 8 Kiaccay
Knaccudukanus XuMru4ecKux 1 bubnunorexa LIOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

eakuuu. [loHsTHE O TOMOT€HHBIX U 1 bubmmorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
DakTOopbl, BIUSIONIAE HA CKOPOCTh 1 bubnuorexa [JOK
XUMHYECKON PEAKIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
OKHCITUTEIIEHO-BOCCTAHOBUTEIIHHBIC 1 but6mmoreka [IOK
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peakiuu

https://m.edsoo.ru/00adcade

Teopust 37EKTPOTUTUYECKOMN

10 nccoruanuu. CuibHbBIE U ci1a0ble Bubmaorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HNouHble ypaBHEHUS PeaKIIUi Bubmaorexa ITOK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI Bubmaorexa ITOK
pvz[ https://m.edsoo.ru/00add5d8
00 2JICKTPOIUTUYECKON JUCCOIHAIIIHI
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 buGnuorexa [IOK
ped o https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 [TousTHE O TUAPOIU3E COJIEH buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o01eHre U cucTeMaTru3aIus bubnuoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3a1au»
Konrtponbnas padora Ne2 o teme
17 «DINEKTPOIIUTAYECKAS TMCCOIHUAIINS Bubmiorexa ITOK
P a HHATLHA. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/III;I/III/IHCCKFI)/IC CBI())ﬁCTBa Ha TIpUMEDE bubnmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast KUCIIOTa,
19 XUMHUYECKUE CBOMCTBA, ITOJIVUEHIE bubmmorexa TIOK
’ yd ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[TomyueHue COSIHON KUCIIOTHI bubnnorexa LOK
yi -~ N ’ https://m.edsoo.ru/00ade348
nu3ydeHue e€ CBOMCTBY»
21 Boluncnenus no ypaBHEHUAM bu6muotexa [JOK
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XUMHNYCCKUX peaKHHfI, €CJIN OJUH U3
pEeareHToB JaH B U30BITKE

https://m.edso0.ru/00ade488

22

OO61mas xapakTepuCTHKA 3JIEMEHTOB

bub6nmmoreka [IOK

VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJoTponHble MOIU(UKALIMY CEPBI.
93 Haxoxnenue cepbl U €€ COeTMHEHU I bubnunoreka LIOK
B [IpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOEHHUE, bubmmoreka [JOK
24 .
($U3MYEeCKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,
25 ¢du3nUecKre 1 XUMHYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XUMUYECKUE PeaKilni, JIexKallnue B
OCHOBE ITPOMBIIINIEHHOTO CTI0c00a
26 MOJIyYEHUS] CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpeibl COETUHEHUSIMH
cepsl
97 Brranciierne MaccoBoit 10JIM BBIXO/1a bubmuoreka [IOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKa dJIEMEHTOB
98 VA-rpynnsl. A30T, paclipocTpaHeHHE bubmuorexa [JOK
B IIpupoe, GpU3nvecKue u https://m.edsoo.ru/00adeeab
XHMHYECKHUE CBOMCTBA
AMMHuak, ero pu3nuecKue u
29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U Bubmmorexa [IOK
> HOIYA https://m.eds00.ru/00adf004
MPUMEHEHUE
[TpaxTrueckas padota Ne 3 o Teme
30 «[Tonydyenne aMmmuaka, u3yueHue ero Bubmmorexa [IOK
. T ath https://m.eds00.ru/00adf180
CBOMCTBY
31 A3oTHas Kucaora, e€ Gu3ndecKkue u bubnuorexa [JOK
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XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

bu6nmoreka [IOK

32 yRoOpenuii. Xumurecioe . https://m.edso00.ru/00adf518
3arps3HEHNE OKPYKAIOIIEH cpeibl
COCAMHEHUSIMH a30Ta
Docdop. Oxcun dhochopa (V) u
33 (bocg)o;))Haﬂ KI/ICJIc(l))Ta,(b(i)I/II)SI/I(‘lelKI/IC u bubmorexa LOK
N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MTOTyYCHHE
Hcnonb3oBanue pocdaros B
34 KauyeCTBE MUHEPAIbHBIX y100pEHUI. bubmmoreka [JOK
3arpsi3HEeHUuE IPUPOAHON CPebl https://m.edsoo.ru/00adfc20
docharamu
VYrnepon, pacnpocTpaHeHue B
35 npnpf)z[e, gmnli){ec;;e Y XUMHUYECKHE bromorexa LIOK
° https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yraepona, ux Gu3ndeckue u
36 XHMHYECKHE CBOWCTBA. bubmmoteka IIOK
DKosoruyeckue npoodaemsl, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ OkcuIoM yriepoaa (1V)
N bubmuorexka [JOK
37 YrobHas KHEIOTa i €€ con https://m.edsoo.ru/00ae006¢c
[TpakTiueckas pabota Ne 4 o teme
"ITonyuyenune yriaekucioro rasa. bu6muoreka [JOK
38
KauectBenHast peaxiyst Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaTEHEIEC TOHATHS 00
39 OpPraHUYeCKHX BEIIECTBAaX KaK O Bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoaa
40 KpemHunii u ero coemuHeHus bubnnorexa LOK
https://m.eds00.ru/00ae080a
41 [Tpaktuueckas padora Ne 5. Pemenne but6mmoreka [IOK
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AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHeln1e HeMeTallJIbl U UX

https://m.edso0.ru/00ae0bf2

COEIUHEHUS
KonTtponsnast padora Ne3 o reme
42 «Baxknelnire HeMeTaIbl U UX bubnnorexa LHOK
https://m.edso0.ru/00ae0e18
COETUHEHUS
OO0m1as xapakTepuCcTUKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB.

43 MerTtannuueckas CBs3b 1 bubmuoreka [{OK
METAJINYECKask KPUCTAIIIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJUIOB
XHUMHUUYECKHE CBOIICTBA METAIIOB.

44 DIEKTPOXUMUUECKUAI P bubnnorexa [JOK

p . P https://m.edsoo.ru/00ae1156
HANPSDKEHUH METAJIOB
O61me crocoObl MoTy4yeHHUs
MeTaiuioB. CIutasbel. Berauciienus mo

45 aBHEHUSIM XHUMHYECKUX PEAKIIUI bubnnorexa [JOK
yp p ’ https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
IPUMECH

46 TToHsATHE O KOPPO3UN METAILIOB bubmorexa LOK

pP https://m.edsoo.ru/00ael1278
bubnunorexa LIOK

47 €JI0YHBIE METAJUIEI
= https://m.edso0.ru/00ael4b?2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmmorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2

49 [I{esrouHO3EMENBHBIE METAILIBI — bu6muoreka [JOK
KaJBIIUA U MarHui https://m.edsoo.ru/00ael5e8

50 Baxxueiime coefUHEHUS KBS bubmmorexa TOK

A H https://m.edsoo.ru/00ael15e8

51 O0001IeHNE U CHCTEMATH3AIUS

3HAHUH
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JKEcTKOCTh BOABI U CIIOCOOKI €& bubnunoreka LIOK
52
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTrueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 bubnnorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
N bub6nmoreka [IOK
>4 AmoMHHH# https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmnoreka HOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
o Keneso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU Keje3a bubnunoreka LIOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMAaTH3aIHs
3HAHUH
[TpakTuueckast pabota Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnnorexa [JOK
«BaxHeue MeTalljibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
peareHTOB J1aH B U30BITKE WIIH bubnunorexa LIOK
60
COAEPKUT MpuUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JIOJH BbIXOJa MPOAYKTa
peakiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHHI
KonTtponsHas padora Ne4 o teme
62 «BakHeue MeTallIbl U UX
COCTHHCHUS)
63 BemecTBa u matepuaisl B but6mmoreka [IOK

IOBCEIHEBHOU XKU3HU YeI0BeKa

https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XHMHYECKOE 3arpsi3HEHUE 1 bu6muotexa [JOK
OKPYXKaroIle cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pernieHun 1 bubnmnoreka HOK
IKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
PesepBHblii ypok. O60011eHNE U bubmmoreka [JOK
66 . 1
cucTeMaTtu3anus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O6o0mIeHNE U 1 Bbu6muoteka [JOK
cucTreMaru3anys 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIHIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

INa6puensa O.C., Ocrpoymos N.I'., Cnagkos C.A. Xumus. 8 kiace. M.: IIpocsemienme
I'abpuensu O.C., Octpoymos U.I'., CnankoB C.A. Xumus. 9 kiacc. M.: Ilpocsemenne

METOIANYECKHUE MATEPUAJIBI IJI51 YUYUTEJISA

Ia6puensa O.C. Xumus. 8, 9 kinacc. Meronuueckoe nmocobue. M.: Jpoda.

Iabpuensa O.C. u ap. Xumus. 8, 9 kinacc. KoHTponbHbIe U IpoBepouHbIe padoThl. M.: [lpoda
I'abpuensu O.C. u ap. Xumus 8-9 kmacc. B tectax, 3amagax, ynpaxuenusx. M.: poda
Coopauk 3amayd mo xumun/Ilonx pen. Xomuenko M.U. M.: Jlpoda.

Tectbr mo xumumn. §8-9 k. M.: [lpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://fipi.ru/



https://m.edsoo.ru/
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