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IHHOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1o XMMHUM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIEHa HAa OCHOBE TPEeOOBaHUM K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanusi, npeactaBieHHbix B PI'OC 00O, a taxxke
Ha OCHOBE (efiepabHOI padodeil mMporpaMMbl BOCITUTAHUS U C YUETOM KOHIIEIIUY MTPETOIaBaHMs Y4eOHOTO mpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O 1ENSIX, O0IIel cTparernu o0yueHusl, BOCIUTAHUSL U Pa3BUTHS 00ydarouXcsl
CpeICcTBaMU Y4eOHOro ImpeaMeTa, yCTaHaBIMBAET 00s3aTeNbHOE MTPEAMETHOE COACPKAHKE, TPEeIyCMaTPUBAET paclipeieIeHHE ero
[0 KJIacCaM U CTPYKTYypHpPOBaHUE MO pa3jiesiaM U TEMaM MPOTrPaMMbl [0 XUMUU, ONPEEsAeT KOJUUYECTBEHHbIE U KAUECTBEHHbIE
XapaKTepUCTUKU COJAEPKaHUsI, PEKOMEHAYEMYIO MOCJIEA0BATEIbHOCTh H3YUYCHHUS XUMHUHU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKH y4eOHOTO IMpoliecca, BO3PACTHBIX 0COOCHHOCTENW 00yYarOIINXCS, ONPEAEISIET BOBMOXKHOCTH
npeaMeTa JIsl peain3aly TpeOoBaHUM K pe3ysibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl Ha YPOBHE OCHOBHOTO
oO1mero oopa3oBaHus, a TaKKe TPeOOBAHUN K pe3yIbTaTaM 0O0yUEHHUS] XUMUU HAa YPOBHE IeJiel N3y4YeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIHHON AESITEIbHOCTH 00YyYar0IIErocs Mo OCBOCHUIO Y4EOHOTO COepKaHusl.

3HaHUE XUMHH CIIY>KUT OCHOBOM 11 (POPMUPOBAHUS MUPOBO33pPEHUS 00YyUaIOLIErocs, ero npeAcTaBiIeH!il 0 MaTepuaIbHOM
€IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMHEH MPeCTaBICHUS O B3aUMOIIPEBPAIICHUSX SHEPTUHU U 00 IBOJIIOIUU
BELIECTB B IPUPO/IE, O MYTAX PEUICHUS I100aIbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPTETUUECKOM,
MUIIEBOM M KOJIOTHYECKOM 0€30MacHOCTH, MPOOJIeM 31paBOOXPAaHEHUSI.

N3yuenne xumunn:

CIIOCOOCTBYET pealv3allii BO3MOXHOCTEH Il caMOpa3BUTHUS W (OPMHUPOBAHUSA KYJIbTYpbl JUYHOCTH, €€ oOIlmed u
(YHKIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CIMOCOOHOCTEH 0OyJaronuxcsi, HABHIKOB MX CAMOCTOSTEIHHOU
y4eOHOM JESITEIPHOCTH, SKCIIEPUMEHTATBHBIX M HCCIICIOBATEIHCKUX YMEHUM, HEOOXOIMMBIX KaK B IOBCETHEBHOW KU3HU, TaK U B
PO eCCUOHATTEHOM JCSITENBHOCTH;

3HAKOMUT CO CIEeUU(PUKON HAaydHOrO MBIILICHHUS, 3aKJIAbIBAET OCHOBBI IIEJIOCTHOTO B3IJIAJla HA €AUHCTBO MPHUPOIBI U
YeJI0BEKa, SIBJISIETCS OTBETCTBEHHBIM 3TAoOM B (DOPMUPOBAHUM €CTECTBEHHO--HAYYHOM I'PaMOTHOCTH 00Yy4arOIIUXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K TPHPOJAE, K YEIOBEKY,
BHOCHUT CBOH BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YyJIarOITXCS.



JlaHHbBIC HaIpaBJICHUST B OOYUYEHHHM XUMHUHU OOECIEYMBAIOTCA CIEIU(UKON CoAep)KaHUs Y4eOHOIro MpeaMeTa, KOTOPBIM
SIBJISIETCS MEeIaroru4ecky alanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKU XMMHUHU Ha OMPEeIEHHOM dTare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTUPOBAH HA OCBOEHHE OOYYaIOIIMMHUCS CHCTEMBI
MEPBOHAYAJIbHBIX OHATUN XUMUH, OCHOB HEOPraHMYECKOW XUMHUU U HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX MOHSATHN OPraHUYECKOU
XHUMHUH.

Crpyktypa cojepxaHus TporpaMMbl MO XHUMHUU CHOpPMUPOBAHA HA OCHOBE CHCTEMHOIO IOAXOJa K €€ H3Y4YEHHIO.
ConepxxaHue CKIAIbIBACTCA W3 CUCTEMbI MOHSATUN O XMMHYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMbI MOHSITHA O XMMHUUYECKOU
peakmmu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPTraHW30BaHBI O TPHUHITUIY MOCIEIOBATEIHLHOTO PA3BUTHS 3HAHWKA HA OCHOBE
TEOPETUUECKUX MPEACTABICHUNA PA3HOTO YPOBHS:

— ATOMHO--MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— IIpEeACTaBICHUM 00 JICKTPOJUTHIECKON JUCCOIMALIUM BEIIIECTB B paCTBOPAX.

Teopernyeckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKU MOJTYYEHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BHBAIOTCS
MOCJIEIOBATEILHO OT OJHOTO YPOBHS K JAPYroMy, BBITOJHSS (QYHKINH OOBSICHEHUS W TMPOTHO3WPOBAHUS CBOWCTB, CTPOSHUS U
BO3MOXHOCTEM MPAKTUYECKOTO MPUMEHEHUS U MOJYUYECHUS U3y4aeMbIX BEIIIECTB.

OcBoeHMe TTporpaMMbl 10 XUMUM CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUUECKON COCTABIISIONICH HAYYHOM
KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW MPUPOAbL, HEHHOCTHOTO OTHOIIEHUS] K HAYYHOMY 3HAHWIO U METOJIaM MMO3HAHUS B HAYKE.
N3yuenne XvMUM TPOMCXOJIUT C MPHUBJICUCHUEM 3HAHWA W3 paHEe M3YYCHHBIX y4EeOHBIX TpenaMeToB: «OKpYKaIOMUA MUY,
«bnomnorus. 5—7 xnaccel» u «Pu3nKa. 7 Kiaccy.

[Ipy w3ydyeHMM XUMHU TPOUCXOIUT (HOPMHUPOBAHME 3HAHUM OCHOB XHMHUYECKONW HAyKU Kak O0JacTH COBPEMEHHOTO
€CTEeCTBO3HAHMUSI, MPAKTUYECKOUN JIEATEIIbHOCTH YeJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KYJbTYphI. 3ajada yueOHOro
MpeaMeTa COCTOUT B (DOPMUPOBAHUH CHCTEMbI XUMUYECKUX 3HAHUA — BAKHEHIIHNX (DAKTOB, MOHITHIA, 3aKOHOB U TEOPETUIECKUX
MOJIOKEHUH, MOCTYMHBIX O0OOIIEHUH MHUPOBO33PEHYECKOTO XapakKTepa, si3blka HAyKH, B MPUOOIICHWH K HAyYHBIM METOJaM
MO3HAHUS TIPU HM3YYEHUU BEIIECTB M XUMHYECKUX DPEakivii, B (OPMUPOBAHWU W DPA3BUTHUU IO3HABATEIBHBIX YMEHHMH M HX
IPUMEHEHUH B Y4eOHO-TIO3HABATEIBLHON U Y4YEOHO-HCCIIEIOBATEIBCKON JEATEIbHOCTH, OCBOCHUHU IpaBWJI 0€30MacHOIo
oOpallleHHsI C BEIIECTBAMU B ITOBCETHEBHOMN KU3HMU.

[Ipu n3ydeHnr XMMUKA Ha YPOBHE OCHOBHOTO OOITIET0 00pa30BaHMs BAXKHOE 3HAUCHHUE MPUOOPEITHN TaKue IeNH, KaK:



— (¢dopMupoBaHNE HHTEIUICKTYaIbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO, COTPYJAHHYECTBY,
CaMOCTOSTEIILHOMY MPUHATHIO PEIIEHUH, CIOCOOHOM aIaiTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

— HaIpaBJIeHHOCTh OOYyYEHMs] Ha CHUCTEMATHYECKOE€ MPHUOOIIEHHE O0YyYarolUuXcsi K CaMOCTOSTEIbHOM MO3HABATEIbHOM
NEeSTeTLHOCTH, HAYIHBIM METOAaM MO3HaHUS, (POPMHUPYIOITUM MOTHBAITMIO U PA3BUTHE CIIOCOOHOCTEH K XMMHUH,

— obecrnieyeHue YCJIOBHUHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYyYarOUIMMUCS OMbITa Pa3HOOOpa3HON MESITeNIbHOCTH,
MO3HAHUSA M CAMOIO3HAHUS, KJIFOUEBbIX HABBIKOB (KIIOYEBBIX KOMIETEHIIUHN ), UMEIOIIUX YHUBEPCAILHOE 3HAUCHUE JJIs PA3IMUHbIX
BUJIOB JICSATEIHHOCTH;

— (opmupoBanue oOueld (QyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTHU, B TOM YHCJIE€ YMEHHUH OOBSCHATH U
OIICHUBATH SIBJICHUSI OKPYKAIOIIETO MHUPA, UCIIOJIb3YsI 3HAHUS W OIIBIT, TIOJYYCHHBIC MPU U3YUCHUU XUMUU, TPUMEHSITh UX TIPH
pEIIeHNH Mpo0OJIeM B MOBCETHEBHOW KU3HU U TPYIOBOU NEATEILHOCTH;

— ¢opmupoBaHne y OOYyYarONMXCsl TYMAaHUCTUYECKUX OTHOIIEHWW, MOHWUMAHUS IEHHOCTH XUMHUYECKUX 3HAHUW IS
BBIPAOOTKH IKOJOTUYECKHU 11€TIECO00PA3HOTO MOBEICHUS B OBITY M TPYJAOBOMU JACATEIHHOCTH B I[EJISIX COXPAHEHUS CBOETO 3I0POBBS
Y OKPY’KAIOILIEW TPUPOJIHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOY4YEHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIUTAHUIO HAa OCHOBE YCBOCHUS
00II1eYeIOBEUECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TTPO( IS M HAPABIEHHOCTH TalTbHEUIIIEr0 00ydIeHUSI.

OO611ee YncIio 4acoB, OTBEIEHHBIX ISl U3YyUEHHUsI XMMHUH Ha YPOBHE OCHOBHOTI'O 001Iero o0pa3oBaHus, coctaBiser 136 yacos:
B 8 KJ1acce — 68 yacoB (2 4aca B HeJlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COJEPXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYyaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp Xxumuu B KU3HU 4yenoBeKa. XUMHUs B cUCTeMe HayK. Tena u BemiecrBa. Pu3nyecKkue CBOMCTBA
BEIIECTB. ArperaTHoe cocTosiHue BemiecT. [loHsTre 0 MeTonax mo3HaHusi B XuMuu. Yucteie BemecTBa U cMecu. CrocoObl
pa3aeneHust CMeCeH.

ATOMBI U MOJEKYJbl. XUMHAUYECKUE 31€MEHThl. CHUMBOJIBI XUMUYECKUX 3JEMEHTOB. [IpoCThie M CIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHHUE.

Xumnyeckas ¢opmyna. BajaeHTHOCTP aTOMOB XHMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEUIECTB.
OtHocuTenbHass aroMHas Macca. OTHOcUTENbHAs MOJIEKYJsipHas Macca. MaccoBasi J0Js8 XHMHYECKOrO 3JIEMEHTa B
COEIUHEHHNH.

KomnuectBo BemiectBa. Moiib. MossipHast macca. B3auMOCBSI3b KOMMYECTBA, MACChl M YUCIA CTPYKTYPHBIX €IMHMIY
BeliecTBa. Pacuérel mo opmysiaMm XUMHUYECKUX COSTUHEHUM.

®duznyeckre U XUMHYECKHUE SIBICHHUS. XHUMHYECKas peakuuss U €€ NPU3HAKU. 3aKOH COXPAaHEHUs MAacChl BELIECTB.
Xumunyeckue ypaBHeHus. Kiaccupukanus XuMIUeCKUX peakiuil (COeTnHEHNs, pa3IoKeHus, 3aMeIIeHNs, 00OMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYJI0H, IpaBuiamMu paboThl B JabopaTopuu U mpuéMamMu oOpalieHus: ¢ J1abopaTopHbIM
000pyI0BaHMEM, U3YUYECHHE U ONHUCAaHKUE (PU3NUECKUX CBOMCTB 00pa3Il0B HEOPraHUYECKUX BEIIECTB, HAOMIOEHUE (PU3UUECKHUX
(nu1aBiIEHHE BOCKA, TasHUE JIbJA, PACTUPAHUE caxapa B CTYIIKE, KUTIEHHE U KOHJAEHCALUs BOJIbl) U XUMUYECKUX (TOPEHHUE CBEYH,
NPOKAJTMBAaHUE MEIHOW IMPOBOJIOKH, B3aMMOJEWCTBHE MeJa C KHUCIOTOH) SIBICHHM, HAOIIOJCHHE U ONMCAHUE MPHU3HAKOB
NPOTEKaHUSI XUMUYECKUX peakluii (pa3ioKeHue caxapa, B3auMOJIEHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHue
ruapokcuga menu (II) mpu HarpeBanuu, B3auMozeiicTBUE kene3a ¢ pacTtBopoM coiu menu (II), mzydyenuwe crnocoOoB
pas3fieNieHusl CMeceil: ¢ MOMOUIbI0 MarHura, (UIbTPOBAHME, BBIMIAPUBAHUE, TUCTHILUISALUSA, XpoMarorpadus, MpoBeIeHUE
OUMCTKMA TIOBAPEHHOW COJHM, HAOJIOJEHUE U OIHCAaHUE pPEe3yJbTaTOB MPOBEAEHHUS OIbITA, HILIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MacChl, CO3/IaHUE MOJEJIEH MOJIEKYJI (I1apOCTEP>KHEBBIX ).



Baxueiimme npeacraBuTe/ M HCOPraHMYeCKUX BellecTB

Bo3ayx — cMech razos. Cocra Bo3ayxa. Kucinopon —ameMeHT v mpoctoe BemecTBo. HaxoxieHne kucaopoaa B Ipupoie,
dbusndeckue W xuMudeckue cBoucTBa (peakiuu ropenus). Oxcuzapl. [Ipumenenme xuciopoma. CrocoObl TOYYCHUS
KHCIIOpoJia B T1abopaTopuu U MpoMbIieHHOCTH. KpyroBopoT kucinopoaa B npupozae. O30H — amioTponHas Moaudukaims
KHCJIOPOJA.

TemnnoBoi 3¢ (HeKT XUMUYECKON peakIui, TEPMOXUMHUYECKUE YPaBHEHUS, IK30- U SHAOTEPMUYECKUE peakiuu. Tormmmso:
yroJib U MEeTaH. 3arpsi3HeHue BO3AyXa, YCHIIEHHE MapHUKOBOTO 3(pdeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — snement u npoctoe BeniecTBo. Haxoxnenue Bomopoaa B npupoze, pusndeckre u XMMHUUECKHUE CBOMICTBA,
npUMEHEHUE, CocoObl moyyeHust. Kucinotsl u comnu.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne cBorcTBa BOoAbl. Boma kak pactBoputrens. PacTBopel. HachllleHHBIE M HEHACBIIIEHHBIE PACTBOPBI.
PactBopuMocTh BemiecTB B Boge. MaccoBasi 10J1s BEIIECTBa B pacTBOpe. XMMHUYECKUE cBoicTBa BOAbl. OcHOBaHusA. Poib
pPacTBOPOB B IPHUPOJIE U B )KU3HU yeiaoBeka. KpyroBopoT BoJibl B IpUPOJE. 3arpsi3HEHHE MPUPOIHBIX BOI. OXpaHa U OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus neopranmyeckux coenuHenuit. Oxcuabl. Knaccudukaimsi okcuaoB: cojeoOpasytoiue (OCHOBHBIE,
KHUCTIOTHBIE, aMm(poTepHbIe) U HeconeoOpasytome. Homenknarypa okcuaoB. @U3ndeckue U XUMHUYECKHE CBOMCTBA OKCHIOB.
[Tonydenue OkCHUIOB.

OcHoBanusa. Knaccudukanuss ocHOBaHUN: WIENOYM W HEPAcTBOPUMBbIE OCHOBaHUs. HoMeHknaTypa OCHOBaHUM.
dusnyecKrue U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHre ocHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. PuznueckMe M XUMHUYECKHE CBOWCTBA KHUCIOT. Psj
aktuBHOCTH MeTauioB H. H. bekerosa. [lonyuenue kucnor.

Conu. Homenknarypa coneil. dusndeckue u XuMUYECKUE CBOMCTBA coliel. [lomydyenue comnei.

['eneTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OMpEJIeNICHNEe COJIEPKaHus KHCIOpOaa B BO3/AyXe, MOJMyueHue, COOMpaHue, pacro3HaBaHue U U3y4YeHUE
CBOICTB KHCJIOpPOJa, HAOMIOEHNE B3aMMOJCHCTBHS BEIIECTB C KHUCIOPOJIOM M YCIOBHS BO3HUKHOBEHHUS W MPEKPAICHUS



ropeHus (moxkapa), 03HaKOMJIEHHUE ¢ 00pa3liaMy OKCHUJIOB U ONKMCAaHWE UX CBOMCTB, MOJIyYeHUE, COOMpaHue, pacliO3HaBaHUE U
U3y4eHUE CBOMCTB BOJOpoAa (ropeHue), B3auMozeiicTBue Bojopoaa c¢ okcuaoMm meau (II) (Bo3MOXHO HCIONB30BaHHE
BUJICOMATEPHAIIOB), HAOIIOICHNE OOpPA3IOB BEIMIECTB KOJMYECTBOM | MOJb, MCCIEIOBAHWE OCOOCHHOCTEH pPacTBOpPEHUS
BEIIECTB C PA3JMYHOW PACTBOPUMOCTHIO, MPUTOTOBJIICHUE PACTBOPOB C OMPEACIEHHOM MAaCCOBOM J0JIEM pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJICCTBHE BOABI C MeTa/UlaMH (HATpUeM U KajbllieM) (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPHAIIOR),
HCCIIeIOBaHUE 00Pa3lloB HEOPraHUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUSI OKPACKU MHIUKATOPOB B
pacTBOpax KHUCIOT U IIenouyeld, uzydeHue B3aumozeinctBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOThI, KUCIOT C
METaJUIAMU, PEAKIUN HEUTPAIN3ALUH, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHHME OJHOIO METAJUIA JIPYTUM W3
pacTBOpa COJIM, PEUICHUE YKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe « BakHelre KJIacChl HEOPTaHUYECKUX COCAUHECHUI.

Ilepuoanuecknii 3axkoH u Ilepuoauyeckass cucrema xumuuyeckux 3jiemeHToB [I. U. MenngeneeBa. Crpoenue
aTOMOB. XUMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINU

[TepBbie MONBITKN KiIacCU(PUKAMA XUMHUECKUX 3JIEMEHTOB. [loHATHE O Tpymmax CXOMHBIX AJIEMEHTOB (IIETOYHBIE U
IEJIOYHO3EMENBHBIE METAJUIbI, TaJIOTEHbI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amM(OTEepHBIC OKCHABI U
TUIPOKCHUIBI.

[Tepunonnueckuii 3akoH. [lepuoanyeckas cucrema xumuyeckux snemeHToB . . Menneneesa. KopoTkonepuoaHas u
mnuHHonepuoaHas Qopmbl [lepuoauueckoi cucrtembl xumudeckux siaemeHToB [I. M. Menneneesa. [lepuoasl u rpyrmisi.
OU3NYECKNN CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYNIIBI AJIEMEHTA.

Crtpoenue aromoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xummyeckux 3emMeHToB llepuoanueckoi cucremsl J[. . MenaeneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA MO €ro
noJioxkeHuro B [lepuoauueckoi cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHUS PaJinyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB
10 TPYIIaM U NEPUOAAM.

3nauenue Ilepumoamyeckoro 3akoHa W IleproaAMYECKOM CHUCTEMBI XMMHUYECKUX BJEMEHTOB ISl Pa3BUTHUSL HAYKU M
npaktuku. . 1. MenneneeB — y4€HbIN U TPaXIaHUH.

Xumunyeckas cBa3b. KoBaneHnTHas (MmosisipHasi ¥ HEMOISIPHAs) CBSI3b. DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB.
HMoHnHas cBs3b.



Crenenb okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. IIporecchl OKHCIEHUS U BOCCTAHOBIICHHS.
OXuCIMTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKchepumenm:

n3ydeHue oOpasIloB BEIIECTB METAUIOB U HEMETAUIOB, B3aMMOJCHCTBHE THAPOKCHAA IIMHKA C PAaCTBOPAMHU KHUCJIOT U
Hieo4ueid, MPOBEJAECHUE ONBITOB, WJUIIOCTPUPYIOIMIUX MPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PpEaKIUi (TopeHue,
peaKIuy pasyIoKEHUsI, COSTUHECHHUS ).

MesicnpeomemHnuwle céa3u

Peanuzanus MeXnpeAMETHBIX CBSI3€M MpPU U3YYEHUM XMMHUU B 8 KJacce OCYLIECTBIISIETCS YEpe3 UCIIOIb30BaHUE KaK
OOIIMX €CTEeCTBEHHO--HAYUYHBIX TOHSITUH, TaK W TOHITUH, SBISIOMIMXCS CUCTEMHBIMU JUIS OTIEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOTO LMKJIA.

OO0mme ecTeCTBEHHO--HAYYHbBIC TTOHSATHUS: HAYYHBIM (aKT, THUIMOTE3a, TEOPHS, 3aKOH, aHAJIN3, CUHTE3, KiIacCUu(pUKaIus,
NEPUOINIHOCTD, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTTUPOBAHNE, N3MEPEHHE, MOJICITb, SIBIICHNUE.

®u3nka: maTepusi, aroM, 3JEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKJIUJ, H30TOIbI, PaAUOAKTUBHOCThb, MOJIEKYIa,
AJIEKTPUUYECKUHN 3apsiji, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHHME BEIEeCTBA, ra3, (U3UYECKHE BEIUYUHBI, CIMHUIIBI
M3MEpPEHMsI, KOCMOC, TIJIAHETHhI, 3BE€3/1b1, COJIHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

I'eorpadus: atmocdepa, ruapochepa, MuHEpaIbl, TOPHBIC TOPOIBI, TTOJIE3HBIC UCKOTIAEMbIe, TOTLTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsSl peaKUMs

[Tepunonnueckuii 3akoH. Ilepumoanyeckass cucteMa xumudeckux sneMeHToB . M. Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMUUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOOB, KaIUs, Kb U UX COCAUHEHUM
B COOTBETCTBUU C MOJIOKEHUEM 3J1eMeHTOB B [leproinueckoil cucteMe U CTpPOEHUEM MX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTAINIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUMNA KPUCTAJUIMYECKON PEIIETKU U BUA XUMHUYECKOU CBS3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMUYECKHX BEIIECTB. XWUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K
pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COEAUHEHU, FTEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.



Knaccudukanuss XuMUYECKUX pEaklMi M0 pa3jiudyHbIM MpU3HAKaM (IO YMCIY M COCTaBY y4YaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(HEKTy, M0 M3MEHEHUIO CTENEHEH OKHMCIICHUS XMMHYECKUX JJIEMEHTOB, MO OOPaTHMOCTH, TI0
YYaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[ToHsiTHE O CKOPOCTH XUMUYECKON peakiuu. [loHsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonstue
0 FTOMOT'€HHBIX U reTeporeHHbIX peakuusax. [lonstue o karanuse. [loHsTHE O XUMUYECKOM paBHOBECUU. DaKTOPBI, BIHSIOIINE
Ha CKOPOCTh XMMHUYECKON PEAKLINH U MOJIOKEHNE XUMUUECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, JJICKTPOHHBIN OalaHC OKHCIUTEIHHO-BOCCTAHOBUTEIHHOU PEAKITUH.
CocraBneHue ypaBHEHHN OKHCIUTEILHO--BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCTIOIH30BAHUEM METOa JIEKTPOHHOTO OaaHca.

Teopusi SIEKTPOIUTUYECKOW AUCCOLMALMU. OJEKTPOIUTBI W HEDJIEKTPOJuThl. KaTmoHbl, aHuMOHBL. MexaHu3m
JUCCOIIMAIMY BEILIECTB C Pa3TUYHBIMU BUJIAMU XUMHUUECKOU CBs3U. CTenenb guccouuanuu. CUIIbHBIE U Cl1a0ble AIEKTPOIUTHI.

Peakiun moHHOTO OOMEHA. YCJIOBHSI MPOTEKAHUS PEAKIMd MOHHOTO OOMEHa, TOJIHBIE W COKpAalI¢HHbIC WOHHBIC
ypaBHeHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUHN M COJICH B CBETE MPEACTABICHUIA 00 3JIEKTPOTMTHICCKON JAUCCOIAIINH.
KauecTBennsble peakuuy Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJCIIAMH KPUCTATMYECKUX PEIIETOK HEOPTaHUYECKHUX BEIIeCTB — METAJUIOB U HEMETAIJIOB (rpadura
W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUAA HATpHUS), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeakiuu OT
BO3JICHCTBUS PA3NUYHBIX (DAaKTOPOB, HCCIEIOBAHHE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOILECCAa TUCCOLMAIUU
KHUCIIOT, IIeJo4Yell U coyied (BO3MOXXHO MCIOJIb30BAaHUE BHUAECO MAaTEPHANIOB), MPOBEIACHUE OMNBITOB, WLIIOCTPUPYIOIIMX
NPU3HAKK TPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHME OCaJKa, BBIACICHHE ra3a, 0Opa3oBaHUE BOJbI), ONBITOB,
WUTIOCTPUPYIOIIUX MPUMEPhI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMKA (TOpEeHHE, pEeaKIuu Pa3ioKeHUs], COCIMHEHNUS ),
pPacrno3HaBaHUE HEOPraHUYECKHUX BELIECTB C MOMOIIBK) KAYECTBEHHBIX PEAKLIHMM HA WMOHBI, PEIICHUE DKCIEPUMEHTAIBHBIX
3aaad4.

HemeTasibl 1 X COeIMHEHHUS

O6uras xapaktepuctuka rajgoreHoB. OCOOEHHOCTU CTPOCHHSI aTOMOB, XapaKTEpHbIE cTereHn okucieHus. CTpoeHue u
dbu3nYecKue CBOMCTBA MPOCTBHIX BEMIECTB — TAJOTCHOB. XMMHUYECKHE CBOWCTBA Ha TMpUMEpe xjopa (B3auMOACHCTBUE C



MeTaJlJlaMH, HEMeTaJlJIaMy, 1iesi09aMu ). X10poBogopoa. CosisiHask KUCI0Ta, XUAMUYECKUE CBOICTBA, IOJy4YEHUE, IPUMEHEHHE.
JlericTBue XJI0pa ¥ XJIOPOBOJOPOA HA OPraHU3M 4YeJIOBeKa. BaxkHenmme XJIopuasl U X HaAX0XKACHUE B IIPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnsl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTETIEHU OKUCIICHHUS.
CrpoeHnue u (pu3nuecKre CBOMCTBA IMIPOCTHIX BEIIECTB — KUCIOPOIa U cepbl. AJUIOTPOIIHBIE MOAU(DUKALIMY KHCIOPOIa U CEPBI.
Xumnueckue cBoicTtBa cepbl. CepoBOAOpOJ, CTpOEHHE, (U3NYECKME M XUMHUYecKHe cBoWcTBa. OKCHUIBI Cepbl Kak
IPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa, GU3NYECKUE U XUMUYECKUE CBOICTBA (OOIIME KaK MPEACTABUTENS
KJ1acca KUCJIOT U crieupuyeckue). XuMUUYeCKHe peakliny, JIeXkKallle B OCHOBE TPOMBIIIJICHHOT'O CIOC00a MOIy4YeHUs CEPHOM
kucnoThl. [IpuMenenue cepHoit KucioTsl. COIM CEpPHOI KHCIOThI, KaueCTBEHHAs! peakiius Ha cynbdar-uon. Haxoxaenue cepol
U e€ coelMHEHUN B mpupoje. XMMHUECKOE 3arps3HEHHUE OKpPY)KAIOIIEW Cpelbl COSAMHEHUSAMU Cepbl (KUCIOTHBIE AOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPEA0TBPAILEHUS.

OO61mmas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTETIIEHU OKUCIICHUS.
A30T, pacnpocTpaHeHue B Mpupojae, pusmueckue U XuMHueckue cBoiictBa. Kpyrosopot azora B mpupoge. AMMHUAK, €ro
dusznyecKkrue 1 XMMHUYECKHE CBOMCTBA, MoyuyeHue u npuMeHenue. Coiau aMMOHUSA, X GU3NYECKUE U XMMHUECKHE CBOWCTBA,
npuMeHeHue. KadecTBeHHass peakuuss Ha MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ IMoJlyueHue, (PU3NYECKue U XUMUYECKUE
cBOiicTBa (OOIIME Kak MpEACTaBUTEN Kiacca KUCIOT U cnenuduueckue). Vcrnonb3oBaHUe HUTPATOB U COJIEW aMMOHHUS B
KayeCTBE MHUHEPAIbHBIX YAOOpeHHi. XUMHUECKOE 3arpsi3HEHHE OKPY’KAIOLIEH Cpenbl COCNMHEHUSMU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHe BO37ayxa, MouBbl U BonoéMoB). docdop, amrotponHsie mMomudukauuu Qocdopa, ¢uznyeckue u
xumuueckue cpoiictBa. Oxcua dochopa (V) u dbochopHas kuciora, puznueckue U XMMUYECKHE CBOMCTBA, IMOJyUYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX Y100pEHUH.

O61mas xapaktepuctuka 3neMeHToB IVA-rpynnsl. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHHUSL.
VYrnepon, amoTponHsie Moau(UKAINK, pacpOCTpaHEHNE B TpUpoJie, GrU3nueckue U XMMUYECKHE CBOMCTBA. AJCOpOLHSL.
KpyroBopoT yraepoga B mpupoae. Okcuasl yriepoaa, ux (pu3mueckue U XUMHUYECKHUE CBOMICTBa, NEHCTBHE Ha KUBBIC
OpraHM3MBbl, MOJYYEHHE M IPUMEHEHHE. DKOJOTMYEeCKHe NpoOJieMbl, CBsi3aHHblE ¢ okcuaoMm yriaepoaa (IV), rumoresa
r7100aJpHOTO MOTEIJIEHUS KJIMMaTa, MapHUKOBBIA 3PQEeKT. YrojapHas KUCIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUUYECKUE
CBOIICTBa, moiyuyeHue u npumeHeHue. KauecTBeHHas peakius Ha KapOoHaT-uoHbL lcmonp3oBaHue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH U CEJIHCKOM XO3SHCTBE.



[lepBoHauanbHBIE HOHATHS 00 OPraHUYECKHUX BEHIECTBAX KAK O COCIMHEHMSIX yriepoia (MeTaH, 3TaH, TUJICH, alleTUJICH,
3TaHOJI, TIHUIEPUH, YKCyCHasl KuciaoTa). [IpupogHble HCTOYHUKH YTIAEBOJOPOJOB (Yroib, IPUPOAHBIHA a3, HEPTh), MPOAYKTHI
ux nepepaboTku (OEH3WH), UX POJib B OBITY M MPOMBINUICHHOCTH. [IoHSITHE 0 OMOIIOTHYECKH Ba)KHBIX BEIIECTBAX: JKUPAX,
OenKax, yriaeBoJax — M UX POJIM B J)KU3HU yesoBeka. MaTepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKHX COEIUHEHHH.

KpemHuuii, ero gusnueckue u XMMHUYECKUE CBOICTBA, mosyuyeHue U npuMeHeHne. CoeqrMHEHUsT KpeMHUs B MPUPOJIE.
OOue mpencrasieHuss o6 okcuae kpemuus (IV) u kpemnueBoil kucinore. CUIMKaThl, UX HCIIOJIB30BaHHE B OBITY, B
IPOMBIIIIICHHOCTH. BakHEHIne CTpouTeNbHbIE MaTepHaibl: KepaMHuKa, CTEKJIO0, IIEMEHT, OETOH, xkene300eToH. [IpobiemMsbr
0€30IaCHOTO HCIIOJIb30BAHMSI CTPOUTEIHHBIX MATEPUAIIOB B IIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yyeHne oO0pa3loB HEOPTraHWYECKHX BEIIECTB, CBOWCTB COJIIHOM KHCIIOTHI, IPOBEACHNE KAaueCTBEHHBIX peakiuil Ha
XJIOPU/I-MOHBI W HAOJIOJICHNE NPU3HAKOB HMX IMPOTEKAaHUs, OMBITHI, OTpakamomme (HU3MYECKHEe W XUMHUYECKUE CBOICTBA
raJloTeHOB M WX COEAMHEHUH (BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPHANIOB), O3HAKOMIIEHHE C OOpa3lamMu XJIOPHIIOB
(raJIOTeHUIOB), O3HAKOMJIGHHE C OOpaslamMH Cepbl U €€ COCNMHEHHSMU (BO3MOXKHO WCIIOIIB30BAHUE BUCOMATEPUAIIOB),
HaOmro1eHne mpoiiecca oOyriIMBaHus caxapa Mo AeUCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yYEHHE XMMHUYECKUX
CBOMCTB pa30aBIEHHOMN CEPHOM KUCIIOTHI, MPOBEICHNE KaUeCTBEHHON peakiuy Ha cynb(haT-uoH 1 HaOJIroIeHue IpU3HaKa e
NPOTEKAHUS, O3HAKOMIICHUE C (U3MYECKHMMHU CBOWCTBAMH a30Ta, ¢ocopa um UX coenuHeHHU (BO3MOXKHO HCIIOJB30BAHHE
BUJICOMATEPHANIOB), 00pa3laMi a30THBIX U (HOCPOPHBIX YAOOPEHHUH, MOTyUeHHE, COOMpaHue, paclio3HaBaHUE U M3yueHUE
CBOWMCTB aMMHaKa, MPOBEJCHHE KAUECTBEHHBIX PEAKIMH HAa MOH aMMOHHUS U (ocdarT-MOH W H3yYeHUE NPU3HAKOB HUX
NPOTEKaHUS, B3aMMOJACUCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCIOTBI C MeIbl0 (BO3MOXKHO  HCIIOJIb30BaHHE
BUJEOMATEPHANIOB), M3YUYEHHE MOJENEeH KPUCTAUIMYECKUX peIéToK anMasa, rpadura, ¢QyiaepeHa, O3HaAKOMJIEHHE C
IPOIIECCOM  QICOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM NPOTHBOTa3a, IOIyYCHUE,
coOupaHue, paclio3HaBaHWE W M3yYCHHE CBOWCTB YIJICKUCIIOTO Ta3a, MPOBEICHHE Ka4yeCTBEHHBIX PEaKiMii Ha KapOOHAT H
CHJIMKAaT-MOHBl M M3Y4YEHHE MPU3HAKOB HMX NPOTEKAHHUS, O3HAKOMIJIEHHE C MPOAYKLUHMEH CHUIMKATHON MPOMBIIUIEHHOCTH,
pelieHne SKCIEpUMEHTAIBHBIX 3a1a4 10 TeMe «BakHel1e HeMeTalIbl ¥ UX COSIUHEHUS.

MeTasjibl M UX COeTUHEHHS



OO0m1as xapakTepUCTUKA XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX IMMOJIOkKeHUs B [lepuoandeckoii cucreme
xuMuueckux 3nemMeHnToB /. 1. MenneneeBa u crpoeHust atomoB. CTpoeHre MeTaioB. MeTamindeckas CBA3b U METaJUTMYeCcKast
KpUCTAJUIMYECKasT PEIIETKA. DJIEKTPOXUMHUYECKUN Psifi HANpPsHKEHUH MeTauioB. Pu3MUecKMe M XMMHYECKHE CBOMCTBA
MeTaiioB. OOmMe crnocoObl MoJydeHUs MeTauioB. [IoHSATHE O KOppO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHI MX OT
Koppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPATFOMUHNM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ileounbie MeTauIbL: TON0XKEHUE B [leprnoanueckon cucreMe xuMuaeckux 3neMeHToB 1. . MeneneeBa, CTpO€HUE UX
aTOMOB, HaX0XkA€HUE B Ipupoae. Du3nueckrue 1 XuMHUUYECKUE CBOICTBA (Ha MpuMepe HaTpusl U Kaius ). OKCUJIBI U TUAPOKCHIbI
Hatpus U Kanus. [[pumMeHeHne MemoYHbIX METAIUIOB U UX COCAUHECHU M.

[IlemoyHO3EeMENBHBIE METAIUIBI MATHUN M KAJIBIAN: MOJI0KEHHUE B [leproinyeckor cucTeMe XUMUYECKUX AJIEMEHTOB /.
N. MenaeneeBa, CTpPOCHUE UX aTOMOB, HaXOXJCHUE B npupojae. PU3NUeCKue U XMMUYECKUE CBOMCTBA MAarHusl U KaJbIIUsl.
Baxueitmme coequHeHUs Kanbiins (OKCH, TUAPOKCH I, coytH). JKECTKOCTH BOBI U CITOCOOKI €€ YCTpaHESHHUS.

Amomunnii: nosoxenue B llepuoguyeckoil cucreme xumuueckux siemeHToB J[. . MenpaeneeBa, cTpoeHuEe aToma,
HaxoXJeHue B npupoje. Ou3ndeckne U XMMUIECKHNE CBOWCTBA alfOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIIA
aJIFOMHHMS.

Kenezo: nomoxenune B llepuomuueckor cucteMe xumudeckux snemeHtoB J[. M. MenpaeneeBa, CTpoeHHE aroma,
HaxoXKJeHue B mpupoae. Pu3nuecKrue 1 XMMHYECKHe CBOMCTBA kene3a. OKcubl, ruapokcuanl U conu xenesa (1) u xenesa
(IIT), ux cocra, CBOICTBA U MOJTYyYECHHUE.

Xumuyeckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMyd METAJJIOB M CIUIABOB, MX (PU3MUYECKHMH CBOMCTBAMH, U3yUYCHHUE PE3YJIbTATOB KOPPO3UHU
METaJIJIOB (BO3MOXHO HUCIOJb30BAHUE BUJICOMATEPHUAIIOB), 0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KaJIbIIUSI U HATPHS C BOJOU
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HCCIEIOBAHHE CBOMCTB KECTKOM BOJABI, IMpOIECCa TOPEHHs JKejie3a B
KUCJIOpOoA€ (BO3MOXKHO HCIIOJb30BAaHUE BHUIECOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUA HA HOHBL:
MarHusi, KaJblus, aTlOMUHUS, ITUHKa, xkene3a (11) u sxenesa (I1I), mequ (II), HabnroaeHre 1 onucanKe MPOIECCOB OKPAIIMBAHUS
MJJaMEHM MOHAMU HATpHsl, Kalusg U Kaiblusa (BO3MOXKHO HCIOJb30BAaHUE BHACOMATEPHAIOB), UCCIIEIOBaHUE aM(OTEPHBIX
CBOWCTB I'HJIPOKCH/IAa AIIFOMUHUS U THAPOKCU/IA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHenmme MeTaibl
U UX COCIUHCHUS.



XuMHUA 4 OKPYKAOLIAs cpeaa

BemecTBa 1 Marepwaibl B MOBCEJIHEBHON JKHM3HHM 4YeJIOBEKa. be3omacHoe HWCIOJb30BAaHUE BEIIECTB M XUMHUYCCKUX
peakiuii B ObITy. [lepBasi moMOIIs TP XUMHYECKHAX OXKOTaX U OTPaBJICHHSIX.

XUMUYECKOE 3arps3HEHIE OKPYKAIOIICH Cpeibl (MpeaebHas TOMyCcTUMas KOHIIeHTpanus BemiecTs, aanee — [111K). Posp
XUMHH B PEIICHUN YKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepuUMeHm:

u3ydeHrne 00pa3IioB MaTepHaIoB (CTEKIIO, CIIaBbl METAJIOB, IIOJIMMEPHBIC MATEPHAIIBI).

Mesicnpeomemmuuwle céazu

Peanu3zarusi MEXIpeIMETHBIX CBSI3eH MPU M3yUYEHUU XUMHUU B 9 Kilacce OCYIISCTBIISIETCS Yepe3 MCIOJb30BaHUE Kak
OOIIMX ECTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHSATUH, SBISIOMUXCS CHUCTEMHBIMH I OTIEIBHBIX IPEAMETOB
€CTECTBCHHO--HAyYHOTO ITHKIIA.

OO01mye ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DAKT, THITOTE3a, 3aKOH, TEOpPHs, aHAJIN3, CHHTE3, KJIAaCCU(DUKAIINS,
NIEPUOANYHOCTh, HAOJIOJICHUE, SKCIICPUMEHT, MOJCIUPOBAaHUE, HW3MEPECHHE, MOJIENb, SBJICHUE, IMAPHUKOBBIA 3(P(EKT,
TEXHOJIOTHsI, MAaTEPHAIIBL.

duszmka: Martepus, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHWJ, H30TONbI, PAaTUOAKTUBHOCTH, MOJIEKYIIa,
AIIEKTPUICCKUI 3apsij], TPOBOAHHUKH, MOJYIPOBOJIHUKH, JTUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe
COCTOSTHUE BEIIEeCTBa, ra3, pacTBOP, PAaCTBOPUMOCTD, KpUCTAITNYECKas PeMETKA, CIUIaBbl, (DU3MYCCKUE BEIIMYUHBI, SMHHUIIBI
U3MEpEHHs, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COIHIIE.

buonorus:  ¢dorocuHTE3, nAbIXaHWE, OwWochepa, HSKOCHUCTEMA, MHHEPAIbHBIE YIOOpPEHHS, MHKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MuHEpaIbl, TOPHBIC TTOPOIBI, TTOJIE3HBIC UCKOTIAEMbIE, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMSA ITPOTI'PAMMBLI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE PE3YJIbTATHl OCBOEHUS MPOTPAMMbI OCHOBHOTO 00111er0 00pa30BaHus IOCTUTAIOTCS B X0/1€ 00yUYEHUsI XUMUU
B €IMHCTBE y4e€OHOM 1 BOCIIUTATEIHHON IEATEIHHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMHU POCCUICKUMU COITMOKYIBTYPHBIMU
U JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMU B OOILECTBE MpaBHJIaMU M HOPMaMH TOBEJIEHUS U CHOCOOCTBYIOT
polieccaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLMATIU3ALMNA 00YYaIOIIUXCSl.

JIMYHOCTHBIE PE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIMXCSI PYKOBOJCTBOBATHCS CHUCTEMOM TMO3UTHUBHBIX
LEHHOCTHBIX OPUEHTALUI U PACILIUPEHUE ONbITA AEATEIBHOCTA HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLIEHUS! K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAy4YHOMY HAcCJEIHI0, MOHHUMaHUs
3HAQUYEHMUS] XMMHUYECKON HayKd B >KU3HU COBPEMEHHOIO OOIIeCTBa, CIIOCOOHOCTH BIAJETh JIOCTOBEPHON HH(pOpMALMEH O
NEePEeOBbIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHON XMMHUU, 3aMHTEPECOBAHHOCTH B HAYyYHBIX 3HAHUSX 00
yCTpOMCTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIIUTAHUS:

MPEACTABICHNUS O COLMAIBHBIX HOPMAax M MPaBWJIaX MEXIMYHOCTHBIX OTHOUIEHUW B KOJUIEKTMBE, KOMMYHHKAaTHUBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, y4eOHO-MCCIIEIOBATEIbCKOM, TBOPUECKOW M JAPYTrUX BHJIAX AESATEIbHOCTH,
TOTOBHOCTH K pa3HOOOPAa3HO COBMECTHOM JESTENbHOCTH MPHU BBIIOJIHEHUH Y4E€OHBIX, TO3HABATENbHBIX 33]1a4, BBINOJIHEHUN
XUMHUYECKHUX SKCTIEPUMEHTOB, CO3JJTaHIH YUYE€OHBIX IPOEKTOB, CTPEMJICHHUS K B3AUMOIIOHUMAaHHUIO M B3aMMOIIOMOIIIH B ITPOIIEcCe
TOH y4eOHOI JesTeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEACHHWE M TIOCTYNKHM CBOMX TOBApUIICH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 NO3HAHUA:

MHUPOBO33PEHUYECKHE MTPEACTABICHHS O BELIECTBE U XUMHUYECKOW PEAKLUH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U COCTABISIONINE OCHOBY I MOHUMAHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUPA, IPEICTABICHHS 00 OCHOBHBIX



3aKOHOMEPHOCTSAX PA3BUTUSI MPUPOBI, B3AUMOCBS3SIX YEJIOBEKAa C MPUPOJAHOU CPEAOW, O POJIM XMMHUHU B MO3HAHUU ITHUX
3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HANPABJICHHBIC HA TMOJYyYEHWE HOBBIX 3HAHHWM M0 XUMHH, HEOOXOAMMBIC I OOBSICHEHUS
HaO0JI01aeMbIX MPOLECCOB U SIBJICHUM, TO3HABATEIbHON, HHPOPMAIIMOHHON M YUTATENbCKON KYJIbTYpPbl, B TOM YHCJI€ HABBIKOB
CaMOCTOSITeNIbHOM pabOThl C YYEOHBIMU TEKCTaMM, CIPABOYHOM JIUTEPATYpOH, JOCTYMHBIMHU TEXHUYECKHUMH CPEICTBAMU
MH(OPMAIMOHHBIX TEXHOJIOTUH;

WHTEPEC K 00YUYEHUIO U MIO3HAHUIO, JTH0003HATEIHFHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaM000Pa30BaHUIO, POSKTHON U
WCCJIEIOBATEILCKON NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAINIPABIEHHOCTH M YPOBHS OOyUCHHSI B TaJIbHEUIIIEM;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HaHUE LEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 3/I0pOBbIN 00pa3 KU3HHU,
OCO3HAHUE MOCJIEICTBUI 1 HEMTPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs ), HEOOXOAMMOCTH
coOJroieHust mpaBui1 6€30MaCHOCTH MPU OOPAIICHUH ¢ XUMUYECKUMHE BEIIECTBAMU B OBITY M peabHOM JKU3HHU;

S) TPy10BOr0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY HM3Y4YEHHUIO mpodeccuil U Tpylda pa3iMdyHOrO PoJa, YBAKEHUE K TPYIy U pe3yibTaram
TPYJIOBOM AEATENBHOCTH, B TOM YHCIE HA OCHOBE MPUMEHEHHUs MPEIMETHBIX 3HAHUW IO XUMHUHU, OCO3HAHHBIA BBHIOOP
WHIUBUyAIbHOW TPAEKTOPUH TPOJIOJDKEHUST 00pa30BaHUsI C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XWMUH,
OOIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCHenHoW Npo(ecCHOHATBHON IeATEIPHOCTH W PA3BUTHS HEOOXOIMMBIX
YMEHUH, TOTOBHOCTH aJIalITUPOBATHCS B MTPOPECCUOHATILHOM CpeJIe;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

AKOJIOTUYECKHU 11eJ1Ieco000pa3Hoe OTHOLIEHUE K MPUPOJIE KAaK UCTOYHUKY >KM3HU Ha 3eMJiie, OCHOBE €€ CYIIECTBOBaHUA,
MOHUMAaHUE IEHHOCTH 3I0POBOTO M O€30macHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K COOCTBEHHOMY (PU3HUECKOMY
U TICHXUYECKOMY 37I0POBBIO, OCO3HAHNE IIEHHOCTU COOJIOICHUS MPABIJI 0€30MIaCHOTO MTOBEJEHUS MTPH PabOTE C BEIIECTBAMH,
a TaKXKe B CUTYalMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJIy4aeMble NPU U3YUEHUU XUMUH, JUISl pelIeHus 3a1a4, CBSI3aHHbIX C OKpYXKarolen
IPUPOTHOU CPEION, JJIsl TIOBBIIIEHUS YPOBHSI 9KOJIOTHYECKOU KYJIBTYPbI, OCO3HAHUS TII00ATEHOTO XapaKTepa KOJIOTUUECKUX



npo0JieM U MyTel UX PelIeHuUs MOCPEICTBOM METOI0OB XUMHH, IKOJIOTUUECKOTO MBIILJICHUsI, YMEHHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMAJIBHOW IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBbTATbBI

B coctaBe MeranpenMeTHBIX PE3yJIbTAaTOB BBIJICISIOT 3HAUYUMBIC I (DOPMUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHBIE
MOHATHUS (3aKOH, TEOPHsl, MPUHITUII, TUTIOTE3a, (DAKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JAPYToe€.), KOTOPhIE UCTIOJb3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YYEOHBIX IMpeaMeTax M TO3BOJSIOT HAa OCHOBE 3HAHUW U3 ATUX MPEeAMETOB (HOPMHUPOBATH
MPEACTABIICHUE O I[IeJIOCTHOW HAYyYHOM KapTHHE MHUpa, W YyHHUBEpPCAIbHbIC Yy4eOHBIE eHCTBUS (ITO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJISATUBHBIC), KOTOpble 00OecmeunBarOT (HOPMUPOBAHKE TOTOBHOCTH K CaMOCTOSITEIHHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM ACATEILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJoruyeckue 1eMCTBHUA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPH OCBOECHUM 3HAHUMW: PACKPBIBATH CMBICT XUMHYECKHX
MOHATUM (BBIAEISITH UX XapaKTEPHbIC MPU3HAKU, YCTAHABINBATH B3AUMOCBS3b C IPYTUMU MMOHITUSIMH ), HCTI0JIb30BATh TOHSATHUS
JJ151 OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBIICHHM, BHIOMPATh OCHOBAHUS M KPUTEPUHU TSI KJTacCU(UKAIIMA XUMUYECKUX BEIECTB
U XUMHUYECKUX PEaKIUi, yCTaHABIUBATh MPUYNHHO-CJIEACTBEHHBIC CBA3U MEXKY 00bEKTaMH U3YUYEHUsI, CTPOUThH JIOTHUECKHE
paccyxaeHus (MHIYKTUBHBIE, J€AYKTUBHbIE, [10 aHAJIOTHH ), 1eTIaTh BHIBOJIBI U 3aKIIOUCHHUS;

YMEHHE MPUMEHSATHh B MPOLECCE MO3HAHUS MOHATHUS (MPEIMETHBIE U METAalpeJIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIM, MCIOJIb3yeMble B XHMHHU, MPEoOpa3OBBIBATH HIMPOKO MPUMEHSEMbIE B XUMHH MOJCJIbHBIC TPEICTABICHUS —
XUMHUUYECKUN 3HAK (CMMBOJI DJIEMEHTA), XUMHYEeCKasi popMysia U ypaBHEHUE XUMUYECKOU PEaKIIMU — MPU PEIICHUH Y4eOHO-
MO3HABATEIbHBIX 33/1a4, C YUETOM ATUX MOJEJIbHBIX MPEICTABICHUN BBISIBIIATh U XapAKTEPU30BATh CYIIECTBEHHBIE MTPU3HAKU
U3y9aeMbIX OOBEKTOB — XMMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMHA, BBISIBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIEICTBEHHBIE CBA3U U MPOTUBOPEUYHUS B U3yUAEMbIX ITPOLECCAX U SIBIICHUSX.

Ba3oBbIe uccieaoBaTe/ILCKHE JeCTBUA:

YMEHHUE HUCTOJIb30BaTh MOCTABICHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMS, & TAKKE B KAUECTBE OCHOBBI JIJIsI
(dbopMHUpPOBaHUS TUTIOTE3BI TT0 TPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CYKICHUI;



OpUOOpETEeHNE ONbITa IO IUIAHWPOBAHMIO, OPraHMU3AalMM M TPOBEJACHUID YUYEHUYECKUX DSKCIEPUMEHTOB, YMEHUE
Ha0JII01aTh 32 X0JI0OM IPOIIecca, CAMOCTOATEIHLHO TPOTHO3UPOBATh €ro Pe3yibTar, (OpMyIUpPOBaTH 0000IIEHNUS U BHIBOABI IO
pe3yapTaTaM MpOBEAEHHOTO OIbITA, UCCIEI0BAHMS, COCTABIATH OTUET O MPOEIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

YMEHME BBIOMpATh, aHAIN3UPOBATh M MHTEPIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OPM IpENCTaBICHMUS,
IOJIy4aeMYI0 M3 pPa3HbIX UCTOYHUKOB (HAY4YHO-IOIMYJISIpHAs JUTEepaTypa XUMUYECKOTO COAEpPKaHUs, CIPABOYHbIE TTOCOOUS,
pecypcsl HTepHEeTa), KpUTUYECKH OLEHUBATh MPOTHBOPEUYHUBYIO U HEOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE IPUMEHATH Pa3IuYHbIe METObI U 3alpPOChl MPU MOUCKE U 0TOOpEe MH(OPMALIMK U COOTBETCTBYIOIIMUX JAaHHBIX,
HEOOXOJUMBIX JUIsl BBIMOJIHEHNS YUEOHBIX M [TO3HABATENIbHBIX 33J1a4 ONPEAEIEHHOrO TUIA, IPUOOPETEHHE OIbITa B 00J1aCTH
UCIOJIb30BaHUsl MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAJEHUE KYyJBTypOH aKTUBHOIO HCIOJb30BaHUS
pa3IMYHBIX MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (GOpMy MpeAcTaBiIeHUs HHOpMALUU U
WUTIOCTPUPOBATh pPEIIAeMble 33JaYd  HECIOXKHBIMU CXeMaMH, JuarpaMMamMu, ApyruMd Qopmamu Tpadhuku H HX
KOMOHMHAIUSIMU,

YMEHME UCIOJB30BaTh U aHAIM3UPOBAThH B IIpoLecce y4eOHOM M MCCIea0BaTEIbCKON AEATENbHOCTH MH(POPMALIUIO O
BJIMSIHUM NTPOMBIIIJIEHHOCTH, CEJICKOTO X035IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOILEH IPUPOIHOM Cpeabl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

YMEHHMsI 33/1aBaTh BOIPOCHI (B X0JI¢ AMANora U (WiIM) JUCKYCCHH) MO CYIIECTBY OOCY>KIaeMOl TeMBbI, (hOpMYIHpPOBAThH
CBOM INPEAJIOKEHUSI OTHOCUTENIBHO BBIIIOJIHEHUS IIPEJIOKEHHOMN 3a]a4uH;

YMEHHMsI MPEACTABIATh IOJYUYEHHBIE PE3YyJIbTaThl O3HABATENIbHON NEATENbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX;
JIeJ1aTh MPE3EHTALMIO PE3YJIbTATOB BBINOIHEHHUS XMMUUECKOT0 dKCIIEpUMEHTa (J1a00paTOpHOTro OMbITa, JA0OPATOPHOI pabOThI
10 UCCJIEIOBAaHUIO CBOMCTB BEILIECTB, Y4EOHOTO MPOEKTA);

yMEHHsI y4eOHOTO COTpPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW TIO3HABATENbHOM W HCCIEAOBATEIHCKOM
JESATEIbHOCTH TPU PEIICHWH BO3HMKAIOIIMX IMpOOJEM Ha OCHOBE ydéra OOLIMX HMHTEPECOB U COIJIACOBAHUS MO3MLIUN
(0OcyxneHns, 0OMEH MHEHUSMHU, «MO3IOBbIE IITYPMbD», KOOPJAUHALUS COBMECTHBIX NEHCTBUI, ONPEECICHUE KPUTEPUEB 110
OLICHKE KaueCTBa BHIMIOJHEHHON pabOTHI U IPYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHA:



YMEHHME CAMOCTOSITENIbHO OINpPEAENATh LEIN ACSITEIbHOCTH, IJIaHUPOBATh, OCYILIECTBIATh, KOHTPOJIMPOBAThH M IpHU
HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO NIEATEIBHOCTh, BEIOMpaATh Hambosee 3(p(eKTUBHBIE CIIOCOOBI pElICHHs y4eOHBIX U
MO3HABATENIbHBIX 33]a4, CaMOCTOSTEJIbHO COCTaBISATh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM aaropuTM JCHCTBHI Npu
BBINIOJIHEHUH 33JIaHUI C YYETOM IOIY4YEHMsI HOBBIX 3HAHUI 00 M3y4yaeMbIX OOBEKTaX — BEILIECTBAX M PEAKLMAX, OLEHUBATh
COOTBETCTBUE IIOJIyUYEHHOTO pE3yJibTaTa 3asBICHHON LEIM, YMEHHE HCIIOJIb30BaTh M AHAIU3UPOBATh KOHTEKCTHI,
npejiaraéMple B yCJIOBUM 3aJaHUM.
MNPEJIMETHBIE PE3YJIBTATbBI
B coctaBe npeaMeTHBIX pe3yabTaTOB IO OCBOECHHUIO 0053aTEILHOTO COEPKaHus, YCTAHOBIEHHOTO JaHHOH (heaepanbHoit
pabodeil mporpaMMoil, BBIAEISIOT: OCBOEHHBbIE OOYYaIOIIMMUCS HAay4HbIE 3HAHUS, YMEHMs U CIOCOObl JEHCTBUIA,
cnenuduueckre Uisi NpPeAMETHON o0sactu «XHUMHS», BHUABI JEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNN, TPEOOPa30BAHUIO U TPUMEHEHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIHIX.
K xoniry oOydenus B 8 kiacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y
00y4aromuxcsi yMEHU:
e PACKpbIBAaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XMMHUUECKUNA AJIEMEHT, IIPOCTOE BELIECTBO,
CJIOKHOE BEILECTBO, CMECH (OHOPOAHASI U HEOJHOPO IHAS ), BAJICHTHOCTh, OTHOCUTENIbHASL ATOMHAsl U MOJIEKYJISIpHast
Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas IOJISI XMMHUYECKOTO 3JIEMEHTa B COEIWHEHUH,
MOJISIpHBIA 00BEM, OKCHJI, KUCIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMHYECKast
peakuusi, KiaacCU(pUKausl peaklUil: peakluu COCIUHEHUS, pEeaKLUU PA3JI0KEHUs, PEaKIUU 3aMEIICHUs, PEAKIUU
o0MeHa, 7K30- M 3HJOTEPMUYECKHE PEAKLIUU, TEIUIOBOM 3(PPEKT peakiuu, siipo aroma, dJIEKTPOHHBIN ClIOi atoma,
aTOMHasi OpOUTasb, painyc aToMa, XUMUYECKasl CBS3b, MOJISIPHAS U HETIOJISIPHAS. KOBAJIEHTHAsS CBSI3b, HIOHHAS CBS3b,
WOH, KaTUOH, aHUOH, PACTBOP, MacCOBAasl 10JIs BEIIECTBA (MPOLIEHTHAs! KOHIICHTPAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUECKUX MOHATUN U MPUMEHSTH 3TU MOHATHUS IPU ONMUCAHUH BEILIECTB
Y UX MIPEBPALICHUM;

e HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTABJIEHUS (JOPMYJI BEIIECTB U YPAaBHEHUIN XUMUYECKUX PEaKIUi;



OIPEENATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIIEHb OKUCIIEHUS 2JIEMEHTOB B OMHAPHBIX
COEIMHEHUSIX, MPUHAAJIC)KHOCTh BEUIECTB K OMPEAEIEHHOMY KJIACCy COCTUHEHHM Mo (popmyrnaMm, BUA XUMUYECKOU
CBA3M (KOBaJEHTHAs! U HIOHHAsI) B HEOPTAaHUYECKUX COEAMHEHUSX;

packpsiBaTh cMmblca llepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATh NOHUMAaHUE NEPUOANYECKOM
3aBHCHUMOCTHY CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX 0JI0KeHus B [leproanueckoii cucreme, 3aKOHOB COXPaHEHMSI
Macchl BEUIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaipo;

OMMCHIBATh U XapaKTepu3oBaTh TabmuuHyio popmy [leprnoaudeckoil cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh
NOHATUS «TJaBHas noarpynmna (A-rpynmna)» u «nobounas noarpynna (b-rpynma)», mansie u Oonbliine Mepuosbl,
COOTHOCUTH 0003HAaUYEeHMsI, KOTOpble NMeroTcs B Tadbiuue «Ilepuoauueckas cucreMa XuMuueckux snemeHTos 1. U.
MenzeneeBa» ¢ YUCIOBBIMU XapAaKTEPUCTUKAMHM CTPOEHMSI aTOMOB XMMHUUYECKHX JIEMEHTOB (COCTAaB M 3apsij spa,
oO11ee YUCII0 3JIEKTPOHOB U PACIPEICICHNUE UX 110 SJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMUYECKUE IEMEHThI, HEOPTaHMYECKHE BEIIeCTBA, XUMUYECKUE PEAKIUH (110 YUCITY U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIIOBOMY 3P (DEKTy);

XapaKTepu30BaTh (ONUCHIBATH) OOLIME XUMUYECKHE CBOMCTBA BELIECTB PA3IMYHbIX KJIACCOB, IOATBEPKAAS ONIUCAHUE
IpUMEpaMHu MOJIEKYJIIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIN;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HMX KAa4E€CTBEHHOIO COCTaBa, BO3MOYKHOCTH IPOTEKaHUS
XUMHUYECKUX MPEBPAILECHUNA B PA3JIMYHBIX YCIOBUSAX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA
1o ¢popMyJie COEAMHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUEThI IO YPABHEHUIO XUMUYECKON
peakuuu;

IPUMEHATh OCHOBHBIE ONEPALMU MBICTUTENBbHON NEATENbHOCTH — aHalu3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMAaTU3AIIHIO, KJIACCU(UKALINIO, BBISIBICHUE IPUYUHHO--CIICCTBEHHBIX CBSI3€H — JIJIs1 U3yUEHUs CBOMCTB BEIIIECTB
U XUMHMYECKUX PEaKLMH, €CTECTBEHHO-HAYyYHbIE METO/bl MO3HAHMS — HAOJIOJEHUE, U3MEPEHUE, MOJEIMPOBAHUE,
HKCIIEPUMEHT (pEajbHbIN U MBICIICHHBIN);

CJIeIOBaTh MpaBUJIaM IOJb30BAHHUS XUMHUYECKOW MOCYAOW W J1abOopaTOPHBIM OOOPYIAOBAHHUEM, a TAKXKE IMpaBUIIaM
oOpallieHus: ¢ BEUIECTBAMH B COOTBETCTBUM C MHCTPYKLHUSAMHU 1O BBINOJHEHUIO JTA00PATOPHBIX XUMUYECKHX OIBITOB



[0 TOJIyYEHUIO UM COOMPAHHIO Ta3000pa3HbIX BEUIECTB (BOAOPOJA U KUCJIOPOJA), IPUTOTOBIECHUIO PACTBOPOB C
ONPEeNeIEHHON MAaCCOBOM JIOJIEM PaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U NMPOBOJUTH XUMUYECKUE SKCIIEPUMEHTBI
M0 pPacCHO3HABaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C IOMOIIbIO MHAUKATOPOB (JTakMyc, (heHonTaaernH, METUIOPAHK
U Jpyrue).

K xoHIy 00yueHus B 9 kj1acce npeIMETHbIE PE3YNIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y
00yyJaroumxcsi yMeHHUI:

pPacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJla, MOH, KATHOH, AaHUOH,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJEHTHOCTb, MIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIEHUS, XUMHYECKas
peakuusi, XUMHYECKas CBS3b, TEIJIOBOM A((EKT peakuuu, MOjb, MOJSPHBIA OOBEM, PACTBOP, SJIEKTPOIIMUTHI,
HERJIEKTPOJIUTHI, DJEKTPOJIUTUYECKAs [AUCCOLMALMS, PEaKUUU HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpATUMBIE PEAKLWH, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE DPEAKIMH, OKUCIHUTEb,
BOCCTAaHOBUTENb, OKHCIEHUE U BOCCTAHOBJIEHUE, aJUIOTPONus, aM(pOTEepHOCTb, XUMUYECKasi CBs3b (KOBaJEHTHas,
VMOHHAs!, METAUIMYECKAs ), KpUCTAIMYECKAs PEIIETKA, KOPPO3Hs METAJJIOB, CILJIABbI, CKOPOCTh XUMUYECKON PEAKIUH,
npenesnbHo nonyctumas konuenrpauus [1/1K Bemecrsa,

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX ITOHATUN U IPUMEHATH 3TH IOHATHS IIPU ONMCAHUU BELIECTB
Y X IIPEBPALICHUN;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTABICHUS (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUH;
ONPEIENATh BaJCHTHOCTh M CTEIEHb OKHMCICHHS XUMUYECKHX JJIEMEHTOB B COCIUHEHUSAX PA3IMYHOIO COCTaBa,
IPUHAJIEKHOCTh BELIECTB K ONPENCIEHHOMY KJIacCy COEIMHEHUH 1o (opmynaMm, BHUJ XUMHYECKOH CBSI3U
(KOBaJICHTHAasi, MOHHAs, METAJUIMUECKAsl) B HEOPIraHMUECKUX COEIMHEHUSIX, 3apsii MOHA 0 XUMHUYECKOH (opMyle,
XapakKTeP Cpeabl B BOJHBIX paCTBOPAaX HEOPraHWYECKUX COECAUHEHUH, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO
BELIECTBA;

packpbiBaTh cMbIca [lepuonnueckoro 3akona JI. 1. MenaeneeBa u JEMOHCTPUPOBATh €0 IOHMMAaHUE: ONMCHIBATh U
XapakTepu3oBaTh Ta0IMuHyr0 ¢opMy Ilepuonnyeckoil CHCTEMBI XMMHYECKHMX JJIEMEHTOB: pa3inyarb IMOHSITHS
«rnaBHas noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)y», manbeie u 6oJbIINe TEPUOABI, COOTHOCUTD
0003HaYeHHSI, KOTOPbIE UMEIOTCS B MEPUOAUYECKOM TaOIUIlEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XMMHMYECKUX JJIEMEHTOB (COCTaB U 3aps] sSApa, o0Ilee YHCIO 3JIEKTPOHOB U paclpeiesieHHe UX IO 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCAMHEHHI B MPEIesiax MabIX
NEPUOOB U TJIABHBIX NOATPYMI € YUETOM CTPOCHHUS UX aTOMOB;

KJIaccu(UIUpoBaTh XUMHUUECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA, XUMUUECKUE PeaKLnu (110 YUCITy U COCTaBY
y4YacCTBYIOUIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3((}EKTy, M0 M3MEHEHUIO CTETNEeHEH OKHCICHHS XUMHYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIIKME U Clenu(UIECKUe XMMHUYECKHE CBOMCTBA MPOCTBIX M CJIOXKHBIX BEILIECTB,
MOJITBEPIK/1asl OMUCAHKE TPUMEPaMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;
COCTaBJIATh YPAaBHEHUS AJIEKTPOJIUTUYECKON IHCCOIMALNU KHUCIOT, IEJI04Yeld U coyied, MOJHbIE U COKpAIIEHHBIE
ypaBHEHHsI peaKIMii HOHHOTO OOMEHa, ypaBHEHHUS PeaKLnii, MOATBEPKAAIOIIUX CYIIIECTBOBAaHIE T€HETHUECKOM CBA3U
MEXK/y BEIIeCTBAMU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA IMOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO
OaaHca ATUX PEAKIIHA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTU OT MX CTPOCHHS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX
IpeBpalleHNH B pa3InYHbIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA
no ¢opMyIie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOU
peaKIuu;

coOuoIaTh TpaBUJia IMOJIb30BAHUS XMMHUYECKOH MOCyAod M J1a00OpaTOpPHBIM 00OpYAOBaHMEM, a TaKKe MpaBUIIa
oOpallleHns C BEIIeCTBAMH B COOTBETCTBHM C MHCTPYKIMSAMU I10 BBHIMOJTHEHUIO TaOOPAaTOPHBIX XUMUYECKHUX OIBITOB
0 MOJIYYEHUIO U COOMpPaHMIO ra3000pa3HbIX BEUIECTB (AaMMHUAKa U YIJIEKUCIIOTO Ta3a);

IPOBOANUTD PEAKIUH, TOATBEPKAAIONINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM
XJIopua-, OpoMua-, HoIua-, KapOoHat-, pocdar-, cunukar-, cyabpaT-, THIPOKCUA-UOHbBI, KATHOHBI AaMMOHUS U MOHBI
U3y4EHHBIX METAJIJIOB, IPUCYTCTBYIOLINE B BOJHBIX PaCTBOpPaX HEOPraHMUECKUX BEIIECTB;

NPUMEHATh OCHOBHBIE ONEPALMK MBICIUTENBHON MEATENbHOCTH — aHalu3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMAaTU3alINIO0, BbISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€H — ISl M3yUYEHHUs CBOWCTB BEILECTB U XUMHUYECKUX



peaKkinii, eCTeCTBEHHO-HAYYHbIE€ METOJbl MO3HAHUS — HAOJIOJEHHEe, U3MEpPEeHHUE, MOACIUPOBAHUE, IKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE
8 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

KoanuyecTBO 4acos

Bcero

JaekTpoHHbIe (HU(pOoBHIE) 00pa3oBaTebHbIE
pecypcsl

Pa3nea 1. [leppoHavyaabHble XUMHUYECKHE NOHATHS
XuMus — BaxHasi 00J1acTh
1.1 €CTECTBO3HAHUS U MPAKTUYECKOMN 5 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢
NEeSITEIbHOCTH YEJIOBEKA
1.2 BemecTBa 1 XuMu4ecKkue peakuuu 15 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Pa3nen 2. BaskHelimme npeacTaBuTe I HEOPraHMYECKHUX BeleCTB

Boznyx. Kucnopon. IToustue 06

2.1 6 bu6mmoteka IIOK https://m.edsoo.ru/7f41837¢
OKCHJIaX
Bonopoa.Ilo € 0 KHCJIOTa

2.2 AOPOALLIOHATHE O KHCIOTax H 8 bu6mmoteka IIOK https://m.edsoo.ru/7f41837¢
COJIAX
Bopa. PactBopsl. ITo e 00

2.3 s TBOPE! o 5 Bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
OCHOBaHHSX
OcHo € KJIACChl HEOPTraHUYEeC

2.4 HOBHET fn Bl HEOpramHHiecKux 11 bu6mmoteka IIOK https://m.edsoo.ru/7f41837¢
COCTMHCHU I

Hroro no paszneny 30

Pasznen 3. [lepuoaguueckuii 3axoH u Ilepuognyeckas cucrema xummnueckux 3jeMeHToB /I. U. Menngeneea. CTpoeHue aToMoB.

Xumunueckas cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTE/IbHbIE pPe€aKIuu

3.1

[lepuonuueckuii 3aKOH U
[lepuoauueckas cucrema

7

bu6mmoteka IIOK https://m.edsoo.ru/7f41837¢




XUMUYECKUX 3eMeHToB J[. U.
Mengene-eBa. CTpoeHue aTroma

X .0 -
3.2 MIMHTACCKAZ CRASH. LIKHCITHTCIBHO 8 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41837¢

BOCCTAHOBUTCIIbHBIC PCAKIIUN

Hroro no pazueny 15 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
[TPO'PAMME
9 KJIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM duaekTpoHHbIe (LM poBbIe) 00pa3oBaTeIbHbIE
) NPOrpaMmbl KoimnuecTBo yacos pecypchbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIun
II 0 i
1.1 OBTOPCHIE H YIIYDICHHE SHATIHH 5 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/eioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOC ec
1.2 " BHUH KOHOMEPHOCTH XHMHARECKIX 4 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
peakiui
DIeKTpo ecka ccoluanusl.
1.3 JICKTPOTITHIHECKAA UCCOUHANIA 8 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
XUMHYEeCKHE peakllui B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X CO€IHUHEHUS
06
2.1 HHT XApAKTCPHCTIRA XUMITICCIX 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
snemeHToB VIIA-rpymmsl. ["anorenst
OO61mas xapakTepuCTHUKa XUMUYECKUX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
COCIMHEHUS




OO01mast XxapakTepuCTHKa XUMUIECKUX

2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u 7 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
UX COEIMHEHUs
OO01mas xapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yraepon u 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCIUHECHUS
Hroro no pazneny 25
Pa3nen 3. MeTasibl 1 UX COeIMHEHUS
3.1 OO01Ire CBONCTBA METAJIOB 4 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
3.2 Baxwueiiine MeTamibl ¥ UX COSANHECHUS 16 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus n okpy:kapmasi cpeaa
4.1 BeniectBa 1 maTepuanbl B AKHU3HU YEIOBEKA 3 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHoe Bpems 3 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 8 knacc/ I'abpuensia O.C., OctpoymoB WN.T'., CnagkoB C.A., AkinonepHoe ooiiectBo «M31aTeascTBo
«IIpocsemenue»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AkunonepHoe o6mectBo «M3narenbcTBo

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://lesson.academy-content.myschool.edu.ru/06/05







