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[HosicHuTebHASA 3aNIMCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNIbHOW MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPErojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTternu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
o0s3aTenpHOEe MPEIMETHOE COZepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYPUPOBAHUE IO pa3jieJlaM U TeMaM MPOrpaMMBbI 10 XUMHUHU, ONPEAEIseT KOJIMUECTBEHHbIC
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaromuxcsi, ONpeaeiseT BO3MOKHOCTU TIpeaMeTa JJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HAa YypOBHE I1eleil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss TiI00albHBIX TMPOOIEM YCTOWYMBOTO pAa3BUTHS YEOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s caMopa3BUTUS U (POPMHUpPOBAHUS
KYJIbTYpBI INYHOCTH, €€ 00111e# 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEM 00yJaronuxcs,
HAaBBIKOB HMX  CAMOCTOSITEIbHOM  y4yeOHOM  JESATENBbHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIsA/Ia Ha €IMHCTBO MPUPOJIBI M YE€TIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM ATAroM B (popMUpOBaHUU
€CTECTBEHHO--Hay4YHOUN IrpaMOTHOCTH 00YYaOIIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHUss B OOYUYEHHH XUMHUU 00ECIEeUMBAIOTCS CIEIU(UKON COAepKAHUS
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOM HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIIMMHUCS CUCTEMBI TIEpBOHAYATILHBIX MOHSATUN XUMHHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoAa K €€ uszydeHuro. ConepaHue CKIAAbIBACTCA U3 CHUCTEMBI MOHITHH O XMMHYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHATUH O XUMHUYEeCKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIIMITY MOCJIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:



— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— IpeJCTaBICHUN 00 AJIEKTPOTUTUUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XHMHUHU CIOCOOCTBYET (HOPMHUPOBAHHUIO TNPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHus B Hayke. M3ydenue xumuun
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee MW3YUYEHHBIX YUEOHBIX MPEIAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pu3uKa. 7 Ki1ace.

[Tpu u3yyeHr XUMUU IPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOU KyIbTyphl. 3ajlada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILEHNH K HAyYHbIM METO/aM [MO3HAHUS IPU U3YYEHUH BEIIECTB U XUMUYECKUX peakluil, B
dbopMUPOBaHUM ¥ PA3BUTHUH T[O3HABATEJIBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEI0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBMJl G€3011aCHOTIO
oOpallieHus ¢ BeIeCTBaMU B ITOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMO0OOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO PEIIEHUH, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKOoe MpHOOIIeHHEe Oo0yJaroImuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  JEATENBHOCTH, HAy4dyHbIM  METOAaM  IO3HaHUA,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHM, CIHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEpCAIbHOE 3HAUEHUE JUISl Pa3IMYHbIX BUIIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH M OLICHUBATH SIBICHUS OKPYXKAIOLIEro MUpPA, HCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATH MX TMpPH peleHuH npobieM B
NIOBCEAHEBHOM KU3HU U TPYI0BOM JIEATEILHOCTH,

— (opmMupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYIOBON IEATEIBHOCTH B LIEIAX COXPAHEHMS CBOETrO 3J0POBbA U OKPY)KAIOLIEH MPUPOIAHOU
Cpensbl;

— pa3BUTHE MOTUBALMU K 00y4EHHUI0, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3YyYCHHUS XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

Conep:xkanue y4eOHOT0 npeamera
8 KVIACC

IlepBoHaYabHbIE XUMHYECKUE TOHATHUS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJNOBEKA. XUMHS B CUCTEME Hayk. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BeLIECTB. ArperarHoe coctosiHue BemniecTB. lloHsatue o
MeTOoJIaX MMOo3HaHus B XUMHUU. YucTeie BemecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYIIApHas
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo ¢hopMynaM XUMHUUYECKUX COSAMHEHUN.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMudeckue ypaBHeHus. Kiaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBUiIaMu paboOThl B J1abopaTopuu U NMpHUEMaMU
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYIOBAaHHEM, M3YUYCHHE U ONMUCAHWE (PU3NYECKUX CBONCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOMt0ieHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCAllUsl BOJIbI) 1 XUMHUECKUX (TOpeHHe CBEYH,
IpOKaJIMBaHUE MEIHOHN MPOBOJIOKH, B3aUMOJIEHCTBHE MeJla ¢ KUCJIOTOM) sABJIEHUM, HaOmo1eHe
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuui (pas3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHWu, B3auMoJeiicTBue jxene3a ¢ pactBopoM coiu meau (), m3ydenue crnoco6oB
pa3jielieHuss CMeced: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, JAUCTHILIALMA,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH TMOBAPEHHOM COJM, HaONIOIeHHe U OIlHCaHue
pe3yJIbTaTOB IMPOBEJEHUS OIbITA, HUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHHsS MacChl, CO3/IaHUeE
MoJieneit MoJIeKy (IIapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBUTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peaklUuy TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMY4YeHHS KHUCIOpoJa B J1aboparopuu U
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — ajutoTporiHas MOJAU(pHUKAINS
KHCIIOpO/ia.

TennoBoit 3(ppekT XUMHUYECKOH peakluh, TEPMOXHMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TOIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »smemeHT u mpocroe BemecTBO. Haxoxknaenwe Bogopona B MPHUPOJE,
buznyeckue 1 XuMUYeCcKHe CBONCTBA, MPUMEHEHHE, CIIOCOObI oayueHus. KucioTel u comnu.



Moutsipabiii 00bE€M Ta30B. Pacu€Tel M0 XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTH BelecTB B BoAe. MaccoBas 10y BellecTBa B
pacTBope. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIEC, aM(poTepHbIe) U HeconeoOpasytonme. Homenkinarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcuoBanus. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiiarypa ocHoBanuii. @u3nuecKHe M XHUMHYECKHE CBOMCTBAa OCHOBaHMil. [lomyuenue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckiue U XUMHUYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. [Tonyduenue Kucior.

Conu. Homenxknarypa coneil. duznueckue U Xxumudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeeNIEHUuE COJCpKaHUs KUCIOpPOoJa B BO3AYyXe, [IOJIy4eHHUE, COOMpaHUe,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCJIOPO/IOM U YCJIOBUS BOSHUKHOBEHMS M MPEKpALIeHUs TOpeHHs (M0Kapa), 03HAKOMIIEHUE C
oOpa3laMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOKHO MCIIOJIb30BaHME BUJEOMATEpPHAIOB), HaOMI01eHHEe 00pa3oB BELIECTB KOJIMYECTBOM
1 Momb, HccaenoBaHUE OCOOCHHOCTEH PAacTBOPEHMs BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJr0IeHne M3MEHEHMs OKpackM HHAWKATOPOB B PAcTBOpPAX KUCIOT M IIEJI0Yed, H3ydeHue
B3auMojieiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOUM KHCIOTHI, KUCIOT C MeETajUIaMH,
peakuuii HEeUTpalM3alHK, T[OJYy4eHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTaJljia IpyruM U3 pacTBoOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe «BakHelmme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauuecknii 3axkoH u Ilepuognyeckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKA XUMHUECKUX OdleMeHToB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIE U IIETOYHO3EMENbHbIE METAJUIbI, TaJOr'€Hbl, HHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucremMa xumuueckux a3nemeHtoB . H.
MenneneeBa. Koporkomepuoanas W JumMHHONEpHoaHas ¢opmbl [leproguueckoid cHCTEMBbI
xumudeckux snemeHToB JI. M. MenneneeBa. Ilepuoabsl u rpynmbl. DU3HUECKUA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX szaep. M3zorombsl. OnexktpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEpBBIX 20 XUMHUECKUX 3JIeMEeHTOB [leproanyeckoil cucTemMbl



. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Paiuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOJIAM.

3nauenue [lepuognueckoro 3akona u lleproguyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aHMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KUCIOT M IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (frOpeHue, peakiuu pas3yioKeHUs, COETUHEHHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCA
yepe3 HCIIOJIb30BAaHME Kak OOUIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBeHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TONBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, JSJEKTPUUYECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3NYECKHE BEJIWYMHBI, €IUHHIIBI W3MEPEHUs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepuoanueckuii 3akoH. llepumoamyeckas cucrtemMa XuMuU4eckux odiementoB [, .
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XHMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaldblUs U UX COEAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEHMIETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJlaccaM HEOPraHMYECKHUX COEIMHEHUH, TeHeTh4yecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMIUYECKHX PEaKIUuil 0 pa3IUYHbIM IpHU3HAKaM (TI0 YUCIY M COCTaBy
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TeIIOoBOMY 3(dexTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [lonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTreHHBIX M TETepOreHHbIX peakuusx. [lonarue o



karanuse. llomarne o XxumudeckoM paBHOBecHH. DaKTOpbI, BIUAOIINAE HA CKOPOCTb
XUMHUUYECKON pPEeaKIMU U TI0JI0KEHNUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJICKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIIHMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenenp quccounanuu. CUIbHbBIE U CI1a0bIe 3JEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcioBHsI IPOTEKAHUS PEaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpEeICTaBICHUNA 00 3JIEKTPOTUTHYECKOW mucconuannu. KadecTBeHHbIE peakiuy Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMUECKUX PEHIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCJIEJOBAHUE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM PEaKUUU OT BO3JAEHCTBUS pPa3IMYHBIX
(bakTOpOB, HCCIIE0BaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BELIECTB, IMpOLECcCa IUCCOLMALUN
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTEpUalioB), IPOBEJIECHUE
OTIBITOB, WIITIOCTPUPYIOIIUX TPU3HAKK MPOTEKAHHS pPEeakiii MOHHOro oOMeHa (oOpazoBaHHE
ocajika, BblACJICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUil (FOpeHue, peakiuH pasjiokKeHUs, COEAMHEHUS),
pacro3HaBaHUE HEOPraHWYECKUX BEILIECTB C IOMOINbIO KAa4eCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTtauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3MUECKHe CBOICTBA MPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYecKHe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJCHCTBHE C MeTalljlaMH, HeMeTalllaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M UelloBeKa. BaykHelmme XiI0puabl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTBHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbBIE MOJAU(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHUYECKHEe CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kilacca KUCIOT M crenuduueckue). XUMHYECKUEe pPeakluu,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. I[lpumenenue
cepHoll kuciotel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peakliys Ha cyiabgaTr-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPALLEHUS.

OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHEHHWE B MpUpoAe, (U3UYECKUue Hu
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMUYeCKHUe
CBOWCTBA, MoJlydeHue u npumenenue. Conu aMMOHHMS, X (PU3MUECKUE U XUMHUYECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIy4EHHE,



bu3MYecKne W XUMHUYECKHE CBOMCTBAa (00mME KaK TIPEICTABHTENS Kiacca KHCIOT |
cneunduyeckne). Mcnoap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAJIbHBIX
ynoopenuit. XuMUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpeibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, duzmueckue n xumudeckue cpoiictBa. Oxcup dochopa (V) u pochopnas xucmnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHBIE CTETIEHU OKUCIICHUA. YTJIEepo/l, aJUIOTPOIHbIe MOU(UKAIINH, PACIPOCTPAHEHHE B
npupoje, Gusndeckne u XUMUIECKUEe CBOMCTBa. Ancopbuus. KpyroBopotT yriepona B mpupoe.
Oxcuapl yraepona, ux GU3NUYecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTEe3a TI00AIbHOTO TMOTEIUICHUS KJIMMAaTra, MapHUKOBBINA 3QQeKT. YTonbHas KUCIOTa U e
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MPOMBIIIJICHHOCTH U CEIHCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJMIEpPUH, YyKCcycHas Kkuciora). Ilpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TNEepepabOTKu
(OeH3uH), uX poJsib B OBITY U MPOMBINUIEHHOCTH. [IOHATHE 0 OMONTOrHMYeCKH BaKHBIX BEIIECTBAX:
xKHUpax, OesKax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX W HEOPTaHMUECKUX COCTMHEHHH.

Kpemuuii, ero ¢@usmueckue M XUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U NPHUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBieHus o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30I1aCHOT0 MCIIOJIb30BaHMS CTPOUTEIHHBIX MAaTepPHAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWMS, OIBITHI,
oTpakaromme (U3NIeCKue W XMUMUYECKHE CBOMCTBA TaJOTCHOB M WX COCAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOTEHHUJIOB),
O3HaKOMJICHHE ¢ o0pa3namu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJCHWE TMporecca OOyriauBaHMUsS — caxapa TMOJ  JICUCTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (M3MUYECKUMH CBOMCTBaAMM a30Ta, (ocdopa U HUX COeTMHEHHH
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (POochHOpPHBIX yn0OpeHuH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KayeCTBEHHBIX pEaKIMd Ha HOH aMMOHMA U (ocdar-uoH M H3ydYeHHE MPHU3HAKOB UX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTANIMYECKUX PEeHIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOras3a, MoJydeHrne, COOMpaHue, paclo3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, NMPOBEJCHHWE KAYEeCTBEHHBIX pEaklUui Ha KapOoHAT U
CHWJIMKAT-UOHbl U H3y4YEHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C MPOIYKIUEH



CHUJIMKATHOM IMPOMBIIIJIEHHOCTH, PEIICHHE JKCIIEPUMEHTAJIbHbBIX 3a1ad 1o Teme «BaxkHenmne
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX DJJIEMEHTOB — METa/lIOB Ha OCHOBAaHUU UX
nosioxkenus B [lepuonnueckoii cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTaluyeckas CBsI3b M MeETaJNIMYecKas KpUCTalIndecKas
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3nueckue U XUMHUYECKHE
cBoiicTBa MetayyioB. OOmuMe crnocoObl MoxydeHus: MeTauioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CiiaBsl (CTalb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXAEHUE B mpupoje. Ouznueckrue U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnpaeneeBa, CTpoeHHME UX aTOMOB, HaxXOXKJEHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaIbIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHUHHSL.

Kenezo: mnonoxenue B Ilepromnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenzeneeBa, CTpOEHHE aToMa, HaXoKJaeHue B npupojie. Ousndyeckne U XUMUYECKUE CBOWCTBA
xkene3a. Okcunsl, Tuapokeunsl u conu skenesa (II) m xenmesa (lll), ux cocraB, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C O00pa3laMM METa/lIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
M3YYEHHUE PE3yJIbTAaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIONBH30BAaHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOU (BO3MOYKHO UCTIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHCIoposie  (BO3MOXKHO — MCIIOJIB30BAaHME  BUAEOMATEpUAjOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, [TMHKA, xkene3a (l1) u xenesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJiisg ¥ KaJblus (BO3MOXKHO HCIIOJIB30BAaHUE BUICOMATEPUAIIOB), UCCIeIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHeline MeTasulbl U UX COSTUHEHUSD.

XuMus M OKpyxKamouas cpeia

BemectBa 1 maTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. be3omacHoe HCIoyib30BaHKE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. IlepBas momMomp NpW XUMHUYECKHX OXOTax M
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
BemecTs, ganee — [1J1K). Poib xuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3iioB MaTepUalIOB (CTEKIIO, CIIaBhl METAIIJIOB, MTOJIMMEPHBIC MAaTEPUAIIBI).

Mesicnpeomemmuuie ceasu



Peanu3anus MeXNPEIMETHBIX CBSA3CH MPHU U3yYCHUH XMUMHUHU B 9 Kilacce OCYIIECTBIISCTCS
yepe3 HCIOJb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJIAOMUXCA CUCTECMHBIMUA TSI OTACJIbHBIX IIPEAMCTOB €CTCCTBCHHO--HAYUYHOT'O IIUKJIA.

OO1IMe eCTeCTBEHHO-HAYYHbIC TOHITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOPH,
aHaJ M3,  CHHTE3,  KIacCHpHKAUWsA,  MEPUOAMYHOCTh,  HAOJIOJCHHE,  IKCIICPUMEHT,
MO/JICIIMPOBAHKE, U3MEPEHUE, MO/ICIIb, SIBJICHUE, MTAPHUKOBBIA Y3PPEKT, TEXHOJIOTHS, MATCPHAIIBL.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSIHHE BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3UUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC yI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATE/IbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOITAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUS
JIOCTUTAIOTCS B X0/1e 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIHHON J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAAULMOHHBIMA  POCCHUMCKUMHU  COLMOKYJIBTYPHBIMU U  JIYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MPaBWJIAMU M HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT IMPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATIN3ALINY 00YUaIOIUXCSI.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM NO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMK W PACIIMPEHHUE ONBITA JCITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1)naTpuoOTHYECKOr0 BOCTIUTAHUSA

LEHHOCTHOTO OTHOILIEHHSI K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOW WH(GOpPMAIIMEH O TEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHPOBOM U OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAaYYHBIX 3HAHUAX 00 YCTpPOUCTBE
Mupa u o0IIecTBa;

2)rpaskaIaHCKOr0 BOCIIUTAHUS

MPEACTABICHUSI O COIMAIBHBIX HOPMax W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHI B
KOJUICKTHUBE, KOMMYHUKATHUBHOMN KOMITETEHTHOCTH B 00111eCTBEHHO TMOJIE3HOM,
yueOHO-UCCIeIOBATENIbCKON, TBOPUYECKON W JPYrMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM JESATENILHOCTH MPHU BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 33/1a4,
BBITIOJIHCHUH XWMHUYECKHX OKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOTIOHMMAHUIO U B3aWMOIIOMOIIM B TPOLIECCE ATOM y4yeOHOW AeSITeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEICHME M TOCTYNKU CBOMX TOBApHUIIECH C TMO3UIMHM HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MMOCIEACTBUN MOCTYIKOB;

3)1IeHHOCTH HAYYHOT'O MIO3HAHUS:

MHPOBO33PEHUYECKHE  TIPEJACTABICHUs] O  BEIIECTBE W  XHMMHUYECKOW  pEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIIONINE OCHOBY IS
MOHMMAHUA CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS MPHUPOABI, B3AUMOCBS34X YEJIOBEKA C MPUPOJHOM Cpeloil, O posu
XHUMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBICE MOTHUBBI, HANPABJICHHBIC HA TIOJYyYE€HHWE HOBBIX 3HAHUU IO XHUMUH,
HEoOXOoauMBbIe 11 OOBSCHEHUS HaONI0/IaeMbIX TMPOIIECCOB U SIBICHUN, IMO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE€ HABBIKOB CAMOCTOSITENIbHOM pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JTF0O03HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

4)(popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAaHUE 1IEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO,
YCTaHOBKHM Ha 3J0pPOBbI 00pa3 JKW3HHM, OCO3HAHUE TMOCIEACTBHI U HEMPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJFOACHUS
mpaBui O€30MaCHOCTH TPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;



5)Tpy10BOro BOCIUTAHUA:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(eccHii u Tpya pa3IudHOro pojia, yBaXKEHHUE K
TPpyLly U pe3yiabTaTaM TpPYAOBOHW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE IPUMECHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
NPOJODKEHHUST 00pa3oBaHUs € Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MIPO(ECCHOHATLHON Cpeie;

6)3K0J10TrH4YeCKOro BOCIIMTAHUA:

9KOJIOTHYECKH I1eiecoo0pa3Hoe OTHOUICHHE K MPHUPO/Ie KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil 0€30MacHOro MOBEACHHS TP paboTe ¢ BEllleCTBaMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOi, ISl TOBBILIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
peIMeTax U M03BOJISIIOT HAa OCHOBE 3HAHUU M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4€OHO /1€ TeIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHHS MCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUS IIPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XHMHUYECKMX TIOHATHH  (BBIACNATH HMX XapaKTepHbIE TMPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATHUSMHU), UCIIOIb30BaTh MOHATHUS U1 OOBACHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XAMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKIMM, YCTAHABIMBATh IPUUMHHO-CIEACTBEHHBIE CBA3U
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTHH), eJIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHITHh B Mpollecce MO3HAHHS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3oBBIBaTh LIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOHM peakuuu — TMpU pelleHud YydeOHo-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKUA H3YYAEMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIECACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yUaEMBIX MPOIECCAX U SABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

YMEHHUE MCIOJIb30BaTh IIOCTABIECHHBIE BOIPOCHI B KAue€CTBE MHCTPYMEHTA IIO3HAHMS, a
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHMII;



NpUOOpETEeHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3alMU U TNPOBEACHHUIO YYEHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HA0I0JaTh 3a XOJIOM IPOIIECCca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €T0
pe3ynbTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEAEHHOIO OIbITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yMEHUE BBIOUPATh, AHATU3UPOBATh U UHTEPIPETUPOBATh HH(DOPMAIMIO PA3INYHBIX BUOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAst TUTepaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIe MOcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METObI U 3aIPOCHI IPU NMOUCKE U 0TOOpe MHpOopMauu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YYEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAenéHHOro THIA, MPUOOPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIeHUE KYJIbTYPOil aKTUBHOTO HCIIOIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATH B MpoIecce Y4EeOHON W HCCIeI0BaTEIbCKOU
NEeSITeIbHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO35HUCTBA U TPAHCTIOPTA
Ha COCTOSIHME OKPYXKaroLIel MPUPOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

YMEHHsI 3aJaBaTh BOMNPOCH (B XoAe auanora M (WIKM) JTUCKYCCHH) IO CYIIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIHFHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN JAESITETLHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 PEe3yIbTAaTOB BBINOJIHEHHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOpPATOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSl y4eOHOro COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIE/I0BATEIbCKON JIEATENIbHOCTH TPU PEIIEHHMM BO3HUKAIOIIMX IPOOJieM Ha OCHOBE y4éra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHHE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

Pery1siTuBHBIEe yHHBepcalbHble y4eOHbIe AelicTBHA:

YMEHHME CaMOCTOATEIbHO ONPENENSITh LEeU AESITeNbHOCTH, IJIAaHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTH, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATh NPEAJIOKEHHBIN alropuT™M AEHCTBHHA Hpu
BBIITOJIHEHUH 33JaHUH C yYETOM TMONydeHWs] HOBBIX 3HAHWH 00 HM3y4aeMbBIX OOBEKTax —
BEIIECTBaX M PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHUE UCIIONIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ylaraéMble B yCIOBUU 33 aHUH.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTATOB 10 OCBOEHHIO O0053aTEIbHOIO COAEPIKAHUS,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0y4aromMMHUCsT HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBl JAEHCTBHM, crenupuyueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JESITEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
WHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y OOYUaIOIIUXCSl YMEHUI:



PacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJIEKYJA, XUMUYECKUN
JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas Mmacca,
KOJINYECTBO BELIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JO0Ji XHMHUYECKOTIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKas peakiys, Kiaccudukanus
peaxkuuil: peakluu COEIMHEHNUs, peaKLUU pa3IoKEeHUs, PEAKIUU 3aMELICHMs], PEaKIIUU
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEAKIINH, TETNIOBOM A (PEKT peakuuy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, paJuyc aroma, XMMHUYECKas CBS3b,
HOJISIpHAst M HENoJsIpHas KOBAJIECHTHas CBA3b, MOHHAS CBS3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas [0 BeleCTBA (IIPOLIEHTHAs KOHLIEHTPALUs) B PaCTBOPE;
WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHM U NPUMEHATh 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIsi COCTaBJIEHUS (OpMyn BEIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OIpesieNiATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OINpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpeiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa: A1eMOHCTPUPOBATH
NOHUMaHHE MEePUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX
nosiokeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEILIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO Y4€HUs, 3aKOHa ABOrajpo;
ONKCBHIBATh M XapakTepu3oBaTh TabmuuHyo (opmy Ilepuonnyeckoil cucTemsl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh IOHATUS «J1aBHas noarpymnna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OoiblIMe MEPUOIbI, COOTHOCHTH
00o03HaueHusl, KOTopble UMeroTcs B Tabauue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHYECKMX DJEMEHTOB (COCTaB M 3apsaa  sapa, oOllee YUCIO DJIEKTPOHOB H
pacnpeeseHue UX M0 dJIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEeaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  IOJTBEp)KJash  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKAHHUSI XUMUYECKHUX MTPEBPALIEHUH B Pa3IMYHbIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTA 10 (hOpMyJie COEUHEHNUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

MPUMEHSTh OCHOBHBIE ONEpAllUU MBICIUTEILHON NEATENbHOCTH — aHAU3 U CHUHTE3,
CpaBHEeHHE, 0000IIeHUE, CUCTEeMAaTH3AINI0, KIAaCCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CIEICTBEHHBIX CBSI3€M — NIl U3YYEHHUs CBOMCTB BEUIECTB M XMMHUYECKUX PEAKLUU,
€CTeCTBEHHO-Hay4YHbIE ~ METOJbl  NO3HaHUs  —  HaAOIMIOJAeHWe,  H3MEpeHHue,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeaNbHbII U MBICIIEHHBIH);



ClIeZIOBaTh MpaBUJaM IIOJIb30BAaHUS XMMHYECKOW TMOCYyIOM H  J1abOpaTOpHBIM
000pyIOBaHUEM, a TaKXKe NpaBWIaM OOpAIICHUS C BEMECTBAMH B COOTBETCTBUHU C
HWHCTPYKIUSAMMU 110 BBITOJHCHUIO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB IO IMOJYYCHUIO
U coOupaHuio ra3000pa3HbIX BEIIECTB (BOJAOpPOJa U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C ONpEACIEHHON MAacCCOBOM J0JIel paCTBOPEHHOTO BEIECTBA, TUNIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INEIOYCH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIakMyC, (peHON(TaIEnH, METUIIOPAHXK U APYTHE).

K xonmy oOyueHust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CII0KHOE BEILIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHs, XUMHMUYECKass peakLus, XUMHUYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTH,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpPEaKIuh HOHHOrO OOMEeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMblEe pEaKluu,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHbBIE ~ PEAaKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE ¥ BOCCTaHOBJICHHE, AIJIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUEcKas pemérka, Koppo3us
METaJUIOB, CILJIaBbl, CKOPOCTh XHMMYECKOHW pEaKLUMH, HPEJebHO JOMycTUMas
koH1eHTpanus [1JIK BemiecTBa;

WIITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATh 3TH
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY Ui COCTaBleHUs (opMyn BeEIIEeCTB U
YpaBHEHMH XMMUYECKUX pEaKIuii;

ONpeNeNiATh BAJIEHTHOCTb U CTENEHb OKUCJIEHUS XUMHUYECKUX JJIEMEHTOB B
COECIMHEHUSAX PaA3JIMYHOIO COCTaBa, MPUHAAJIEC)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyiam, BHUJ XUMHUYECKON CBSI3U (KOBAJICHTHAsl, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COENMHEHUAX, 3aps] HOHA 10 XUMHYECKON
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenzaeneeBa U 1€MOHCTPUPOBATH
€ro NMOHMMAaHME: ONHUCHIBATh U XapaKTepHU30BaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas noArpynna (A-
rpynna)» u «mnobouyHas noxarpynmna (b-rpynma)», manble W Oonblive NEPUOABI,
COOTHOCUThb 0003HAueHUs, KOTOpble HUMEIOTCI B MEpHOAMYECKOW Tabmiuue, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa Aapa, 00Ilee YMCiIo 3JIEKTPOHOB U pacHpeIeIeHUe UX 10 3JEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIMe 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IPEJIENax MaJbIX MEPUOIOB U TJIABHBIX MNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIHMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3¢ exTy, Mo U3MEHEHUIO CTENeHEeH OKHUCICHHSI XUMHUYECKHUX AJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W CHEHU(PUYECKHEe XUMHUYECKHE CBOWCTBa
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/Iasl OMKUCAHUE TPUMEPAaMU MOJIEKYJISIPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLU;



COCTaBJIATh YPABHEHUS DJIEKTPOJUTHUYECKOM JUCCOLUALMU KUCIIOT, WIEI0YEH U COJEH,
MIOJTHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUi MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXJy BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HUX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIFO XUMHUYECKOTO 3JIEMEHTa 110 (hOpMyJie COSIUHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKON peaKkivu;

coOM0IaTh TpaBWIA TOJB30BAaHUS XUMHUYECKOM TIOCYI0OM W JaOOpaTOPHBIM
obopymoBaHHEM, a Tak)Ke IpaBWja OOpaIleHHs C BEIIeCTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIIMH, MOATBEPHKAAIOIINE KAUeCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CWJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPIaHMUYECKUX BEILIECTB;
MPUMEHSTh OCHOBHBIE OIEpPAllUM MBICIUTEILHON NEATEIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHE, CHUCTEMATHU3AIMI0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHS! CBOMCTB BEUIECTB M XHMHYECKHX PEAKLIHI, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJIEHHWEe, W3MEPEHUEe, MOJEIMPOBAaHUE,
SKCTICPUMEHT (PEabHBIM U MBICIICHHBIN ).



TemaTuueckoe IIAaHUPOBaHUE

Pacnipenesenue 4acoB Mo MpeaMeTy

Hroro 3a kypc

Paszpnen IIporpamma BocnuTaHusA XHUMHUSA
8 9

[TepBoHavambHEIE 1.VYcranoBnenne 23 (u3 Hux- 3 9aca 23 (u3 HUX- 3 9aca
XUMHWYECKHUE MOHSTHUS JIOBEPHUTEIBHBIX OTHOIICHU pe3epBa) pesepsa)
BaskHelmme MEKAY MeIaroTHIeCKUM 30 30
Npe/ICTABATENMH PabOTHHUKOM W yJaITUMCS.

2. [ToOy>xneHue yqamumxcs
HEOPTraHUYECKUX

co0JroiaTh Ha ypoke
BEIECTB OOIIENPUHATHIE HOMBI
Hepuoanyeckuit 3aKOH | poBeieHus, MPHHLUIbL yueGHOi | 12 15
ITepunonnueckas JIMCIATUTAHEL 1
CHCTEMa XUMUYECKUX CaMOOpraHu3aluy.
3JIEMEHTOB 3. [IpuBneueHue BHUMAHUS
. Y. Menneneesa. Ctpoenue| YIAIIHXCS K LICHHOCTHOMY
aToMOB. XUMUUECKas aCTIEKTy M3Yy4aeMbIX Ha YPOKax
CBA3D. ABJICHMUIT , OPraHH3aLIA HX
OKHCIITETEHO- paboTHI ¢ ToMyaeMoli Ha ypoxke

COLIMAILHO 3HAYUMO
BOCCTaHOBHMTEIbHBIC PEAKIUHU | (bopMaIIHeH, HENITHADOBAHHE
BemtectBo u Xummdeckue €& 00CYKIeHNs, BBICKA3bIBAHHS 20 (n3 Hux- 3 vaca (u3 HuX- 3 Haca
peaxiu yYaIIUMUICS CBOET0 MHEHHS 110 pesepsa) pesepsa)
HemeTanisl 1 HX coeIMHEHUs | eé noBoxy, 25 25
Mertamiel 1 UX COSTUHEHUSA BBIPAOOTKH CBOETO K HEil 20 20

OTHOIICHUSA
Xumus u OKpYyXaro1as cpena | 4. HpI/IMeHeHI/Ie Ha ypoKe 3 3
Pe3epBHOE Bpems ;ﬁ;ﬁfﬁﬁ;ﬁfw (opat padors ¢ 3 3 6
Hroro 68 68 136 (i3 HuxX — 6

MHTEJUIEKTYaIbHBIX U,
JIMICKyCCHif, pabOTHI B ITapax.

5. Opranun3anus medcersa
MOTHBHPOBAHHBIX U
APYIUPOBAHHBIX y4allUXCs HaJ|
UX HEyCIIeBaIOUIMMHU
OJTHOKJIACCHUKAMHU.

6. anunupoBaHue 1
MOJJIEPIKKA HCCIIEI0BATENBCKON
JIeITeIIbHOCTH YJaIluXcs B
paMKax pearu3anui UMH
WHJIMBHYaJIbHBIX ¥ TPYIIIOBBIX
MCCIIEIOBATEIbCKUX IPOEKTOB.

4acoB pe3epBa)

Hpakmultecmm uacmos

KonTpoubnasi padora IIpakTnyeckas padora
8 kiacc 2 6
9 kaacc 3 8
UTOro 5 14







