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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
COCTaBJIE€HA Ha OCHOBE TpeOOBaHUNM K pe3yJdbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepaibHOM paboueil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHIIECTIIUHU MPENOJaBaHusl y4eOHOrO nMpeaMeTa « XuMuUsh»
B 00pa3oBartenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu na€T TpeACTaBICHHUE O LENAX, OOIIeH CcTpaTeruu
oOy4YeHHUs, BOCHUTAHUS U PaA3BUTUA OOYYAIOUIUXCSA CPEICTBAMU Y4YEOHOTO
MpeaMeTa, YCTaHABJIMBAET o0s3aTeNbHOE MPEIMETHOE coziep>KaHue,
MpelyCMaTPUBAET PACHPENCICHUE €ro IO KIaccaM W CTPYKTYPUPOBAHUE MO
pasgenaM M TeMaM IMPOrpamMMbl IO XUMHH, OIPEAEISIET KOJWYECTBEHHBIE U
Ka4eCTBEHHBIC XapaKTEePUCTUKHU coepKaHus, PEKOMEHTYEMYIO
MOCJIENOBATENBHOCTh ~ U3YYECHUSI XHMHUHA C YYETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMKM  Yy4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEM OO0ydYarouuxcsi, OMNpenessieT BO3MOXXHOCTU MpeaMera s
peanuzanuu TpeOOBaHMN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHOM
MpOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKke TpeOOBaHUM K
pe3yabTataMm o0y4YeHHUs XMMUU Ha YPOBHE LieJied U3yYeHUs IpeAMETa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATENbHOW JEATENbHOCTA OO0YYalollerocs IO OCBOCHUIO
y4eOHOTr0 COJIepIKAHUS.

3HaHUWE XUMHUHU CIYKUT OCHOBOM it (OpMUpPOBaHMS MHPOBO33PEHUS
o0y4Jarolerocsi, ero NpejcTaBICHU O MATEPUATbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poiib urparoT GopMHUpyeMble XMUMHUEH MNPEACTaBICHUS O B3aUMOIPEBPALICHUSIX
SHEPIUM W 00 SBOJIOIMHU BEUIECTB B MPUPOJE, O MYTIX PEIICHUS TII00ANIbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS UEOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBON 1 SKOJIOTHYECKON 0€30MacHOCTH, MPO0JIeM 3ApaBOOXPAHEHHUS.

N3yuyenune xumunu:

CIIOCOOCTBYET  peanu3alldd  BO3MOXHOCTEH I  caMOpa3BUTUSL U
(dhopMupoBaHUs KyJIbTYphI JUYHOCTH, €€ 001Iel U PYHKIIMOHATILHON IPAMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUECKHUX CIOCOOHOCTEU
0o0y4Yaroluxcs, HaBBIKOB HMX CaMOCTOSITEIbHOW yueOHOM  JIesTEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCJIENIOBATEIbCKUX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPOHECCUOHAIBHOU JI€SITENHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MVISIIa HA €IUHCTBO MTPUPOABI U YEIIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATanoM B OpMHUPOBAHUH €CTECTBEHHO--HAYUYHON I'PAMOTHOCTH O0y4aIOUIUXCS;



crocoO0CTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3zoBaHuEe 00YyUYaIOIINXCS.

JlaHHbIEe HampaBlieHHs] B OOY4YEHUU XUMUHM OOECIEUMBAIOTCS CIEHUPUKON
COJIepXKaHUsI  y4eOHOro mpeaMeTa, KOTOPBIM  SIBISETCS  Mearormuecku
aJanTUPOBAHHBIM OTpaK€HHEeM 0a30BOM HAYKW XMMHU Ha ONpPEETEHHOM 3Tarne e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOIr'O 00IIIeTO 00pa30BaHUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYAIOUIMMHUCS CHCTEMBI IMEPBOHAYANBHBIX TMOHATHH XHWMHH, OCHOB
HEOPraHWYeCKOM XHMHM UM HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TMOHSATUH
OpPTaHUYECKON XUMHUMU.

CrpykTypa coiep:kaHusi MpOrpaMMmbl MO XUMHU CHOpMHpOBaHA HA OCHOBE
CHUCTEMHOr0 moaxoaa K €€ m3ydeHuro. Conep:kaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHN 0 XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMbI HOHATUIA O XUMHUYECKON
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO0 MPUHIHUILY
MOCJIEIOBATEIBHOIO PA3BUTHSI 3HAHUM HA OCHOBE TEOPETUUYECKHUX IPEICTABICHUMN
Pa3HOro YpOBHSL:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona J{. 1. Menaeneera kak OCHOBHOT'O 3aKOHA XMIMUH;

— Y4YE€HHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSA3U;

— TMPEACTaBICHHH 00 JJICKTPOJUTHUYECKOM JUCCOIMAIIMHA BEIIECTB B
pacTBopax.

TeopeTnyeckne 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCA MOCIEA0BATEIBLHO OT OJHOTO
YPOBHS K JPYroMy, BBINONHSASA (QYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEM MPAKTUYECKOIO MPUMEHEHUS U MOIYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl 1O XHMHUU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABJIEHNUS O XUMUUYECKOU COCTABIIAIONIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NpPUPOAbl, IEHHOCTHOTO OTHOILICHUS K HAy4YHOMY 3HAHUKO H
METOJlaM TO3HaHUSl B Hayke. M3ydeHne XuMHU NOPOUCXOIHUT C IPHUBICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXawluil Mup»,
«buomnorus. 5—7 kmaces» n «dusmka. 7 Kimaccy.

[Ipy wu3yyeHHH XUMUHM TPOUCXOAUT (POPMHPOBAHUE 3HAHUI OCHOB
XUMUYECKOM HAYKH Kak OO0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENBHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUM — BaKHEWIIMX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUECKHUX TOT0KEHUM,
JIOCTYTHBIX O00OOIIEHUI MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B



NpUOOIIEHNN K HAy4YHBIM METOJaM TO3HAHWS TP H3YyUYEHUW BEIIECTB U
XAMHUYECKUX peakiuii, B (OPMUPOBAHUH W PA3BUTHH MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOM M y4eOHO-HCCIIEI0BATEIhCKON
JeATeNIbHOCTH, OCBOCHUM TpaBWi 0e30macHOro oOpallleHHsl C BelIeCTBaMU B
IOBCETHEBHOM KU3HM.

[Ipy M3y4eHUM XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3OBaHMs Ba)KHOE
3Ha4YeHUE TPUOOPETU TaKUe 1EIH, KaK:

— (dopMHupOBaHHE WHTEIUICKTyaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO DPEIICHUH,
CIIOCOOHOM aTanTHPOBATHC K OBICTPO MEHSIOIIUMCS YCIOBHSIM KH3HHU;

— HampaBJICHHOCTh OOyYE€HUsT Ha  CHUCTEMaTUYeCKoe MPHOOIICHUE
Oo0ydJarommxcs K CaMOCTOSITEIPHOW TO3HABATEIBHON JEATEIHbHOCTH, HAYYHBIM
MeToAaM TMO3HaHusA, (OPMHUPYIOIMIMM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K
XAMWH;

— o0ecreueHne ycaoBui, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0yUAIOIITUMUCS
OIbITa PA3HOOOPA3HOU JEATENIbHOCTH, TMO3HAHWUS M CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITETCHIINK), WMEIONMINX YHHBEPCAILHOE 3HAYCHHE IS
Pa3TUYHBIX BUIOB IEITCILHOCTH;

— (QopmupoBanne o00mel (QYHKIMOHAIBHOW M €CTECTBEHHO-HAay4YHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OICHUBATh SBJICHUS
OKPYXAIOIEro MHpa, UCHOJB3Yysl 3HAHWUS W ONBIT, MOJYYCHHBIC MPU U3YUCHUHU
XAMWH, TPUMEHITh WX TPU PEIMICHHH MpoOJieM B TOBCEIHEBHOW XU3HU U
TPYAOBOM IEATEIBHOCTH,

— ¢opMupoBaHHE Yy OOYYaIOIMUXCS TYMAaHHUCTHYECKHX OTHOIICHUH,
MOHVUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHWN IS BBIPAOOTKH OSKOJIOTHYECKU
1eJ1eCO00pa3HOr0 TOBEACHUS B OBITY W TPYMOBOH NEATETBHOCTH B IEIAX
COXPaHEHUsI CBOETO 3/10POBbs U OKPYKAIOIIEHU IPUPOLHONU CPEIBL;

— pa3BUTUE MOTHUBAIMU K OOYUYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOIIO M
CAaMOBOCIIUTAHUI0O HA OCHOBE YCBOCHHUSA OOIIECUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MPOMWIIS M HAMPABIECHHOCTH MaTbHEHIIIETO
o0y4eHus.

OOmiee YuCIO dYacoB, OTBEACHHBIX IS H3YYEHUS XWUMHUH Ha YPOBHE
OCHOBHOT'O 00111eTO 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 JyacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHayabHbIEe XUMUYECKHE MOHATHS

[Ipenmer xumuun. Poiib XUMUH B KU3HU YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tenma m BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOHax Mo3HaHHWs B XMUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pazaeiaeHusi CMecen.

ATOMBI M MOJNEKYJIbl. XUMUYECKHE 3JIEMEHTbl. (CHUMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT AaTOMHasg Macca.
OtHocHuTENBHAS MOJEKYJIsSIpHAs Macca. MaccoBasi 10JI1 XUMUUYECKOr0 JJIEMEHTA B
COEIMHEHUU.

KomnuecTBo BemecrBa. Moinb. MonsipHas macca. B3anMocBsi3p KOJIMYECTBA,
Macchl W 4YHUCJa CTPYKTYPHBIX €AWHUI] BemiecTBa. Pacuétel mo Qopmynam
XUMHAYECKHX COCTUHEHHUI.

PU3nUECKUE U XUMHUYECKUE SBIIEHUS. XUMHUUYECKasl PEAKLUS U €€ TIPU3HAKH.
3aKkoH COXpaHEHHUsI MacChl BeIeCTB. XUMHUUYecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peaKkIuil (COeUHEHHUS, Pa3I0KEHUS, 3aMEIEHNs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0i, mpaBuUiaMu paboThl B 1abOpaTopuu U
npuéMamu oOpailleHus ¢ JIabopaTOPHBIM O0OPY/IOBAHUEM, U3YUEHUE U OMHCAHUE
(¢u3nYecKnX CBOWCTB O0pa3lloB HEOPraHMYECKUX BEIECTB, HAOJIOJCHUE
¢uznyeckux (IJIaBlIeHHE BOCKa, TasHUE JbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCALUS BOABI) U XMUMHUYECKHX (FOPEHHE CBEUU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aMMOJICMCTBUE MeJla C KUCIIOTOW) SIBIICHUI, HAOMIOACHUE U
OMHCaHWE MPU3HAKOB MPOTEKAHUS XUMUUECKUX peakiuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapuisi, pa3joKeHHe THIPOKCUJIA
menu (I1) mpu HarpeBanuu, B3auMoJeUCTBHUE kele3a ¢ pacTBopoM conu menu (I1),
M3YUY€HHUE CIOCOOOB pa3/IeICHUs] CMECEH: C MOMOIIbI0 MarHuta, GUIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTUIUIIUSA, XpoMaTorpadusi, MpoBeJeHNE OYUCTKU MOBAPEHHON
coiid, HaONIOJEHWEe U  ONHUCAaHUE  PEe3yJbTaTOB  IMPOBEICHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(1apocTep >KHEBBIX ).

BaxHeiilue npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech raso. CoctaB Bo3ayxa. Kucimopon — 35eMEHT U IIpoCTOe
BemecTBO. HaxoxkaeHue kuciopojna B mpuponae, (puznueckue M XUMHYECKUE
cBoiictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenne kuciopoaa. CrocoObl



MOJIyYeHHUs KHUCIopoJla B Jaboparopud © TIpoMblluieHHOCTH. Kpyrosopot
KHciopoaa B mpupojie. O30H — aJuioTponHasi MOJIU(PUKAIUS KUCIOPOa.

TemnoBoil >P(deKT XUMUUYECKOM peaklh, TEePMOXUMUUYECKHE YpaBHEHUS,
9K30- U SHJOTEPMHUYECKUE peaKUuU. TOIUIMBO: Yrojib W METaH. 3arpsi3HEHHE
BO3/lyXa, yCWIEHUE MapHUKOBOr0 3 (PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bomopon — nsmemMeHT m mpoctoe BemecTBO. HaxoxneHue Bomopoaa B
npuposie, (Quanueckue W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI
nony4deHus. Kuciorsl u comnmu.

Mosnsipabiii 005EM ra3oB. Pac4€Thl Mo XUMHUECKUM YPaBHEHUSIM.

Ousnueckue CBOWCTBA BOAbL. Boma Kak pacTtBopuTelib. PacTBOPHL
HacpllieHHbIE W HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J1s BEIIECTBA B pacTBOpe. XMMHYECKHUE CBOMCTBA BOJbI. OCHOBAHMS.
Ponb pacTBOpoB B mpupoze U B KH3HH 4enoBeka. KpyroBopoT BOAbI B IpUpPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MTPUPOAHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kimaccudukarms
OKCUJIOB:  coseoOpasyronue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HeconeoOpasyronue. Homenknatypa oxcuyoB. Dusmyeckue M XUMHUYECKHUE
cBoMCTBA OKCUIOB. [lomyueHune okcuaos.

OcHoBanusi. Krnaccudukanusi OCHOBaHUM: WIENOYM UM HEPACTBOPUMBIEC
ocHoBaHus. HomeHknarypa ocHoBaHuii. PU3MUECKHUE U XUMHYECKHE CBOWCTBA
ocHoBaHui. [lony4yeHne ocHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnueckue u
XMMUYECKHE CBOMCTBa KuUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenkiarypa comeid. @U3NYECKHE U XUMHUYECKUE CBOKCTBA COJIEH.
ITony4enue comeii.

I'eHeTnueckas CBs3b MEXKY KJIAaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHHUE COAECPKAHUS KUCIOPOAa B BO3AYyXE, MOTYyUYECHHUE,
coOupaHue, pacro3HaBaHUE U W3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aHUMOJCHCTBUSL BEIIECTB C KHCIOPOAOM W YCIIOBUSI BO3HUKHOBEHHUS W
MpeKpalleHusl TopeHus (moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCUIOB U
OMHMCaHWE WX CBOMCTB, IOJy4Ye€HHE, COOMpAHUE, PACIIO3HABAHHE W H3yUYCHHUE
CBOMCTB Bojopoja (ropeHue), BzaumopaeicTsue Boaopoaa ¢ okcugom menu (1)
(BO3MOXXHO HCIIOJIb30BaHUE BHJICOMATEpUANIOB), HAOIIOIEHHE OOPa3IOB BEIECTB
KOJIMYeCTBOM 1 MONb, HCCIEIOBAaHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, B3AUMOJIEMCTBUE BOJIbI C METAIUIAMU
(HaTpuieM ©  KaubleM) (BO3MOXHO HCHOJL30BaHUE BHUIEOMATEPHUAIIOB),



uccleoBaHue 00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHUSI OKPACKU MHJIUKATOPOB B PACTBOPAaX KUCIOT U IIEIOYEH,
u3yueHue B3aumojneicTBua okcuaa meau (II) ¢ pactBopom cepHOM KHCTOTHI,
KUCJIOT C MeETa/ulaMH, PEaKUUHd HEUTPAIU3ALMU, IOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHUE OJHOI0 METAJUIA JPYTHUM U3 PAcTBOpPaA COJIM, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 MO0 TeMe «BakHeWlne KIacChl HEOPraHU4ECKUX
COEITUHEHU .

Hepuognuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XMMHYECKasi CBA3b.
OKuCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KiIacCU(UKAMM XUMUUYECKUX 3eMeHTOB. [loHsiTHe O
IPYINax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT aM(pOTEPHBIE OKCHIbI
Y TUJAPOKCUJIBI.

[lepnomnueckuii 3akoH. [lepuoanueckas cucreMa XuMHAYECKUX IEMEHTOB /1.
N. MenneneeBa.  Koporkomepuognass W JJIUHHONEpUOAHass  (QopMbl
[lepnomnueckon cuctembl xumuueckux 3ieMeHToB 1. 1. MenneneeBa. Ilepuoabr
u rpymnnbl. OU3NYECKUH CMBICH IOPAAKOBOIO HOMEpPA, HOMEpPOB Nepuona |
TCPYNIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  00O0JIOYEeK aTOMOB TepBbIXx 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuomuueckoun cucremsl JI. U. MenneneeBa. XapaKTepuUCTHKAa XUMHUYECKOTO
3JIEMEHTA 10 ero nojoxenuro B [lepuonnueckoi cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUA paJdyca arOMOB XHUMHYECKUX 3IJIEMEHTOB,
METAJJINYECKUX U HEMETAIUIMYECKUX CBOUCTB I10 TPYIIIIAM U IEPUOIAM.

3nauenue [leprnonndeckoro 3akoHa u [lepnoanvyeckoil CUCTEMbBI XUMHYECKHX
JJIEMEHTOB Ui pa3BUTUA Hayku U npaktuku. [[. 1. MenneneeB — yud€HbId U
rPaKIaHVH.

Xumuyeckass cBsa3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
ITpoueccrl OkuciieHUs: U BOCCTaHOBJIEHUA. OKUCIUTENH U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3yueHHE O0pa3lloB BEUIECTB METAVIOB U HEMETAJIJIOB, B3aUMOJCHCTBHE
TUIPOKCHIA LIMHKAa C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUHU
(ropeHue, peakinu pa3ioKeHHs, COSTUHEHUS ).

Meosicnpeomemmnoie cea3u



Peanuzamusa MeXnpeaQMETHBIX CBS3EH MPU U3YYEHHM XUMHAHM B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCMHOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO--HAyYHbBIX
MOHATUM, TaK W TOHSTUM, SABISIOIINXCS CUCTEMHBIMU JJIS1 OTJEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'0 LIUKJIA.

OO0uue ecTecTBEHHO--HAYUHbIE TTOHSATUS: HAYYHBIM (paKT, rUmoresa, Teopus,
3aKOH, AaHaJu3, CHHTE3, Kilaccuukamus, NEepUOAUIHOCTb, HaOJIIOACHUE,
S3KCHEPUMEHT, MOJECIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE.

®usuka: marepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsll, BELIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIeCTBa, ra3, (hU3WYECKUE BEIUYHUHBI, €IUHUIIbI
M3MEpPEHUS, KOCMOC, TJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, rtumpochepa, MUHEpaANbl, TOPHBIE MOPOJIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemrecTBo ¥ XuMH4ecKasi peakimus

[lepnonnueckuii 3akoH. [lepuoanueckas cucTreMa XUMHAYECKUX IEMEHTOB [].
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOJIOB, Kaus, KalblUs H UX
COCIMHEHUM B COOTBETCTBUM C TIOJIOKECHUEM 3JJIEMEHTOB B Illepmognueckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CTtpoeHue BeleCcTBa: BHUJBI XUMHUYECKON CBSA3U. THUIBI KPUCTAIUYECKUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT TUIIA KPUCTALNIMYECKON PELIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIUXCS K PpA3JIMYHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHU M, T€HETUYECKAs CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanys XuMu4eckuxX peakiuii mo pa3indyHbIM Npu3HaKaM (110 YUCTy
U COCTaBy YYacCTBYIOUIMX B PEAKIUHM BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, Mo
M3MEHEHHUIO CTEIeHEH OKHUCIICHUS XHMHYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctu xumuyecko peakiuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpaTUMBIX XHMHYECKUX peakinusix. [IoHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTue o xumuueckom paBHoBecuu. DakToOpHI,
BIIMSIFOIIIAE HAa CKOPOCTh XHMHUYECKOW PEAKIMHW M IOJIOKEHUE XHUMHUUYECKOrO
PaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE ~ PEaKIMH,  JJEKTPOHHBIM  OajaHc
OKUCJIMTEIIbHO-BOCCTAHOBUTEIbHON pEaKkum. CocraBieHue YpaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OasnaHca.

Teopust 3IEKTPONUTUYECKON TUCCOUAINU. DIEKTPOIUTHI U HEJEKTPOIIUTBHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHUAAMHU
xumuyeckoi cBsizu. CreneHs guccornuanuu. CUIIbHBIE U CTA0bIe 3JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBus MPOTEKaHUsI peakluii MIOHHOTO 0OMEHa,
MOJIHBIE W COKpAall€HHbIE WOHHBIE YpaBHEHUs peakuuid. CBOWCTBA KHCIOT,
OCHOBaHMW U COJIeM B CBET€ MPEACTABICHUNH 00 DIEKTPOIUTHUYECKON
nuccounanuu. KauecTBeHHbIE peakiui Ha MOHBI. [IOHATHE O TUAPOIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIAMHU KPUCTAIUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEILIECTB — META/NIOB UM HeMeTauioB (rpadura W anMasza), CIOXKHBIX BEIIECTB
(xmopuma HaTpusi), UCCIIEIOBAHHE 3aBHCUMOCTU CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JEUCTBUSl Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE HSIIEKTPOINPOBOIHOCTHU
pacTBOPOB BELIECTB, IMPOLECCA OUCCOUMALMU KHUCIOT, IIEJIOYEd U COJIEU
(BO3BMOXKHO  HCHOJIb30BAaHME BHJIEO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKaHUs  peakluii HOHHOro  OOMeHa
(oOpazoBaHme ocajka, BbIJCJICHHE Ta3a, oO0pa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPHI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiuu pa3lioKeHUsl, COSJMHEHHUsI), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C IMOMOIIBK) KA4YECTBEHHBIX pPEAKIUMA Ha HOHBI, PELICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTta/ibl ¥ HX cOeAMHEHUS

OOmiast xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PuU3NUEeCKUe CBOWMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHWYECKHME CBOWCTBA HA TMpPUMEPE  XJIopa
(B3auMoneiicTBUE ¢ MeTaJUlaMH, HEMETajulaMH, IIejo4aMu). XJIOpOBOJOPOI.
ConsHast KuCIOTa, XMMUYECKUE CBOMCTBA, IMOJYYECHUE, NMpUMEHEHHE. JlelicTBue
XJ0pa ¥ XJIOPOBOJIOPOJA HA OPraHMU3M YEJIOBEKA. BaxHEWIne XJIOPUIAbl U HUX
HaXO0XJCHHUE B MIPUPOJIE.

O6mas xapaktepucTuka 3neMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTpOECHUS
aTOMOB, XapaKTepHble CTENeHH OkucieHus. CTpoeHue U (U3UYECKHE CBOWCTBA
MPOCTBIX BEHIECTB — KUCIOPOAA U CEPhl. AJIIOTPONHBIE MOIU(PUKAIIUU KUCTOPO/Ia
u cepbl. XuMuueckue cBoiicTtBa cepbl. CepoBOOpoOJ, cTpoeHue, GU3n4YecKue u
XUMHAYECKHE CBOMCTBA. OKCUIBI CEpbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnas xwucnora, (HU3NYECKHUE W XHMHUYECKHE CBOWCTBa (0OmmMe Kak
MpeACTaBUTEN Kllacca KHUCIOT M creruduueckue). XUMUYECKHE peakIuu,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CIMOCO0a TMOMY4YEHUsS] CEPHOM KHUCIOTHI.
[Tpumenenune cepHoil KUCIOThl. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAS PEAKLIUS HA



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHUI B MpuUpoae. XUMHYECKOE
3arps3HEHUE OKPYXKAIoIIeW cpelbl COCAMHEHUSMH Cepbl (KUCIOTHBIE HOXK[IH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHS. A30T, pacpoCTpaHEHHE B MPUPOJIE,
(dbuznyeckre u XumMudeckue cporctra. KpyroBopot azora B mpupojie. AMMHUAK, €ro
(du3nYecKre 1 XUMHUYECKHE CBOICTBA, oJlydeHue u npumenenue. Coiau aMMOHUS,
ux (pU3nyYecKre U XMMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoiydeHue, (pu3nueckue u XUMHYECKHUE
cBoMcTBa (0OIIME KaK MPENCTaBUTENS Kiacca KUCIOT U cruenuduueckue).
Hcnonp3oBaHue HUTPATOB M COJEd aMMOHHS B KAyeCTBE MHMHEPAIbHBIX
yaoOpeHuid. XuMHUUYECKOE 3arps3HEHUE OKPYKAIolel cpeibl COeNTMHEHUSIMHU a30Ta
(KUCTIOTHBIE JTOXIW, 3arpsi3HEHUE BO3AyXa, NOYBBI U BomoéMoOB). Docdop,
ajuioTponHbie Momudukanuu Gochopa, PuzMUecKue U XMUMHUYECKHE CBOICTBA.
Oxcun pocdopa (V) u pochopHas kuciaoTa, Pu3MIeCKre 1 XUMUIECKUE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue GpochaTroB B KaueCTBE MUHEPATbHBIX YI0OPEHHUIA.

O6mas xapaktepucTtuka 3neMeHToB [VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHCICHHUS.  YTJIEpOA,  aJIOTPOITHBIE
Moau(UKaAIUKM, pacCIpPOCTpaHEHHE B TMPUPOLAE, (PUINUECKHE U XUMHYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B mpupoje. Okcunabl yriepoaa, ux
¢uznyeckre W XUMUYECKHE CBOWCTBA, JIEMCTBUE Ha IKUBBIE OpPTraHU3MBI,
MOJIy4YEeHUE U TMPUMEHEHUE. DKOJOTMYECKUE MPOOJIEMBbI, CBA3AHHBIE C OKCHJIOM
yriepoaa (IV), rumore3a riao0anbHOrO TMOTEIJICHUS KIUMaTa, NAapHUKOBBIN
adexT. YrompHas KHCI0Ta U €€ CoM, UX (PU3MYEeCKHe U XUMHUYECKUE CBOMCTBA,
nojlyueHue U TmpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHSI 00 OPraHUYECKUX BEIIECTBAX KAK O COSUHEHUSIX
yriieposaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCTIOTA).
[IpuponHble HMCTOYHHUKHK YIJIEBOAOPOAOB (yroib, MNPUPOAHBIA ra3, HEDTH),
MPOAYKTHl UX mepepaloTku (O€H3WH), UX POJAb B OBITY U MPOMBIILJIEHHOCTH.
[TonsiTe 0 GMONOrMYECKU BaKHBIX BELIECTBAX: XKUpaxX, O€JKax, yrieBoaax — u ux
polii B KM3HM 4YeJloBeKa. MarepuanbHOE€ €IUHCTBO OpPraHUYECKUX W
HEOPTraHUYEeCKUX COCTUHEHUM.

Kpemuuii, ero ¢usmyeckue U XHMMHUYECKHE CBOMCTBA, TMOJy4YEHUE U
npuMmenenne. CoeauHeHuss KpeMHuss B mnpupone. OOmue mnpencraBieHus 00
okcune kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJH30BAHUE B
OBITY, B IMPOMBINUIEHHOCTU. BaxkHellline CTpOUTENIbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpobiaeMpl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B TOBCETHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa30B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOIOJCHUE MTPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpaxaromue (U3NYECKHE U XUMUUYECKUE CBOMICTBa
rajoreHoB M UX COEAUMHEHHM (BO3MOXKHO MCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HAKOMJICHME ¢ oOpa3naMu XJIOpUAOB (TaJOr€HUJIOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl W €€  COEQUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMAaTEepUaIOB), HAOIOEHUE Mpolecca OOyIIMBaHUS caxapa Ioj JehCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, HW3YYEHHE XUMHYECKHX CBOMCTB
pa30aBIEHHON CEPHOUN KHUCIOTHI, MPOBEJAECHUE KAYeCTBEHHOM peakiuu Ha Ccyabdat-
MOH W HaONoJIeHUE NpH3HaKa €€ MPOTEKaHMs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBOMcTBaMHu a30Ta, (pochopa W HMX COEAUHEHUU (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMaTepuasioB), oOpa3naMu a30THBIX U (POCHOPHBIX yIOOpPEeHUM, MOIyUYeHue,
coOupaHue, pacrno3HaBaHWE U H3y4YCHUE CBOICTB aMMHakKa, MPOBEJACHUE
KAueCTBEHHBIX pPEakIMii Ha MOH aMMOHMS U (ochaT-uOH U U3YyUEHUE NPU3HAKOB
UX MPOTEKAHUS, B3AUMOIEMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MOXKHO WCMOJIb30BAHUE BUJIEOMATEPHUAIIOB), H3y4YeHUE MoJeTen
KPUCTAJUTMYECKUX PEHIETOK anMasza, rpadura, QysuiepeHa, O3HAKOMJIEHUE C
MPOILIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM MPOTHBOras3a, MoJlyuyeHue, coOOMpaHue, pacro3HaBaHUE U U3yUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKIUil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYECHUE TMPU3HAKOB UX NPOTEKAHUA, O3HAKOMIICHHE C
NPOAYKIHMEN CHJIMKATHOWM NPOMBIIUIEHHOCTH, PEIIEHUE 3SKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHeuIe HEMETAIJIbl U UX COEAUHEHUSY.

MeTa/uibl M UX COCAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B llepuoguueckon cucteMe XUMHYECKUX dieMeHToB [J[. WM.
MenpaeneeBa u cTpoeHHus: aToMOB. CTpoeHHEe MeTajuioB. MeTaminyeckas CBSI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAass  PEmETKA.  DIJICKTPOXUMHUUYECKHU  psij
HanpsbkeHut metamioB. Ouznueckue U XMMHUYECKUE CBOMCTBAa MeTaiuioB. OOIiue
crocoObl ToyiyyeHus MeTawioB. [loHATHE O KOppO3UM METaJUIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruaBbl (CTalb, YyryH, AIOpPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[llenoynble MeTaiuibl: MojiokeHue B llepuoandeckor cucTeMe XMMHUYECKUX
anementoB JI. 1. MenzaeneeBa, CTpoeHHME HUX aTOMOB, HAXOXIECHUE B NPUPOIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kainusi). OKCUIbl U



TUAPOKCHABI HATpusg M Kanus. [IpuMeHeHue IIeNOYHBIX METauIOB HU  HUX
COEIMHEHU .

[IlenoyHO3EMENbHBIE META/UIbl MAarHud M KaJdbLUMH: [OJIOKEHHUE B
[Tepuoguueckont cucreMe xumuueckux s3neMmeHToB J[. M. Menneneesa, crpoenue
HX aTOMOB, HaXOXJI€HUE B pupoac. PU3N4YeCcKue 1 XUMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxuelue coequHeHHs KaublUs (OKCHI, TUIPOKCHUI, COJIH).
JKéctkocTh BOIBI U CITOCOOBI €€ yCTpaHEHUS.

AutoMuHUN: TIoNI0)keHue B [leprnoanueckoil CucTeMe XUMHYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHe aroMa, HaxoxacHue B npupope. dusmueckue u
XUMUYECKUE CBOMCTBA altOMUHMS. AM(OTEpHbIE CBOMCTBA OKCHJIA U TUJPOKCHU]IA
AJIFOMUHUS.

Kenezo: nonoxenue B [lepruoandeckon cUCTeME XUMHUYECKUX AJIEMEHTOB [l.
. MengeneeBa, CTpoeHHE aTtoma, HaxOXIAEeHUE B mpupone. Duszndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUILI U comu xkenesa (II) u sxenesa
(IIT), ux coctaB, CBOICTBA U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMd METAJJIOB M CIUIaBOB, UX (PU3NUYECKUMHU
CBOMCTBaMH, U3y4Y€HHE  PE3yJbTaTOB  KOPPO3UU  METAIJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJIEUCTBUSA OKCHJIA
KaJIbLIUS U HATpusi C BOJOM (BO3MOXKHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB XECTKOM BOJBI, MPOLECCA TOPEHUS KeEJIE3a B KUCIOPOAE
(BO3MOXKHO  HCMONB30BAaHUE  BUJEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAaYECTBEHHBIX PEaKUWN HA UOHBI: MAarHus, KajabLWs, aJIIOMUHUS, LIUHKA, KEle3a
(IT) u xeneza (I1I), meau (1), HabnroaeHUE U OMKUCaHKE MPOIIECCOB OKPAITUBAHUS
IJJaMEHH MOHAaMU HATpHsi, Kalus W Kaiablus (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpPUAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUA [IMHKA, PELICHUE IKCIIEPUMEHTAJIbHBIX 3a1a4 0 Teme « Baxkuneniue
METAJUJIbl U UX COEAUHEHUSY.

XuMus ¥ OKpyKaOLIafA cpeaa

BemectBa u Marepuasnibl B ITOBCEIHEBHOM MXHU3HM YEIOBEKA. be3ormacHoe
MCIIOIb30BaHUE BEUIECTB U XUMUUYECKUX peakuuil B ObiTy. [lepBas momoiib npu
XUMHUYECKHUX O0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karollel cpeinl (MpeaenbHas JOoMyCTUMast
KOHIIeHTpaius Bemiects, aanee — [1/IK). Poiap xumuu B pemieHn# 3K0JIOrHYeCKUX
podJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepualoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIC
MaTtepuarbl).

Mesxcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBS3€d MpU U3YUYEHUM XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 UCIOIb30BaHUE KaK OOIIHUX eCTeCTBEHHO-HAYyUYHBIX
MOHATHH, TaK W TIOHITHH, SBJSIOMUXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOT' O IIUKJIA.

OOuue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIA (DakT, THIoTe3a, 3aKOH,
TEOpHsi, aHallu3, CHUHTE3, KiIaccupukanus, TMNepPUOJUIHOCTh, HAOIIOJICHHE,
AKCHEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJIENb, SIBJICHUE, MNapHUKOBBIN
3¢ heKT, TeXHOTOTHS, MaTEPHATIBI.

®dusnka: maTepusi, aToM, DdJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMbI, PaJuOaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUYECKHUM 3apsii, MPOBOJIHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTOSIEMEHT, BEIIECTBO, TEJNO, OO0BEM,
arperaTHoe COCTOSIHHUE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIITUYECKAs
pemeTKa, CriaBbl, (PU3NUECKUE BEIUYUHBI, €AMHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocunrtes, npixanue, Ouocdepa, IKOCHCTEMa, MUHEpaIbHBIC
yA00pEeHUst, MUKPORJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: armocdepa, rtumpocdhepa, MUHEpaANbl, TOPHBIE MOPOHI,
MOJIE3HBIE UCKOMAEMBbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA [NPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE PpE3yNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOMIETrO
o0pa3oBaHus JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHUU B €IMHCTBE Y4YEOHOW U
BOCIIUTATEIIBHON JEATEIBHOCTH B COOTBETCTBUH C TPAJUIIMOHHBIMH POCCHUIUCKUMHU
COLMOKYJITYPHbIMU W JTYXOBHO-HPABCTBCHHBIMU ILIEHHOCTAMH, TNPHUHSATHIMU B
oOllleCTBE TMpaBWJIAMU M HOPMAaMHU TMOBEACHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHMs, CAMOPAa3BUTHUS U COLUATIM3ALIUNA 00YyUYarOITUXCS.

JIndHOCTHBIE  pe3ydbTaThl  OTpPaXXalOT  TOTOBHOCTh  OOyYarOIIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOW MO3WTHBHBIX LIEHHOCTHBIX OpPUEHTAUUA H
pacIIMpeHue ONbITa IEITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJBbTYPHOMY, HCTOPHYECKOMY
W HAy4YHOMY HACJIEAWIO0, TMOHMMAaHUA 3HAYEHHS XUMHUYECKOM HAYKH B JKHU3HU
COBPEMEHHOI'0 00IIIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEpHOU HH(MOpManUen o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpA U OOIIECTBA;

2) rpaaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHUS] O COLUAIBHBIX HOPMaxX W MPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  yueOHO-UCCIEAOBAaTEIbCKOM, TBOPYECKOW W  JAPYrUX  BHIAX
NEATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM AESTEIbHOCTH MpHU
BBITIOJIHEHUM Y4YEOHBIX, MO3HABATEIbHBIX 3aJ7]a4, BBIOJIHEHUN XUMHUYECKHUX
AKCHEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce 3TOW y4eOHOH NeATeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMIOBEACHHE M TMOCTYNIKM CBOMX TOBAPHUILEH C MO3ULUH
HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHUYECKUE TPEICTABICHHUS O BELIECTBE M XMMHUUYECKOW PEAKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH WU COCTABISIOIINE
OCHOBY [ TIOHUMAaHHS CYIIHOCTH HAYYHON KapTUHBI MUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOJHON CPENOHU, O POJIM XUMHUU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEJbHBIE MOTHBBI, HAITPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU MO
XUMUHU, HEOOXOIUMBbIE NJi1 OOBSICHEHUS HAOII0JIaeMBIX IMPOIECCOB U SIBICHUU,
MO3HABaTEIbHON, MH(GOPMAIIMOHHOW M YUTATENbCKON KYyJIbTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4eOHBIMM TEKCTaMH, CIPABOYHOMU



TUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYy4YEHUI0O M TO3HAHMIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  €camM000pa30BaHWIO, TMPOCKTHOM H  HCCIEAOBATEIbCKOU
NeATeNbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTU W YPOBHSI OOyUEHHS B
JIaJIbHCUIIIEM;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH HW3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEICTBUU U
HEMPUATHE BPEHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOrofisi, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJUMOCTH COONIOJIEHUS] TMpaBuid OE30MaCHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaTbHOM KU3HH;

5) Tpy10BOI0 BOCTIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YyUYEeHUI0 Tpodecchil u Tpyaa pa3iIuyHOro poaa,
YBOXEHHE K TPYyAy U pe3yJibTaraM TPYJIOBOH JEATEIIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHS NPEJAMETHBIX 3HAHMM MO XUMHUM, OCO3HAHHBIM BBIOOP
WHJMBUIYalIbHOU TPACKTOPUHU MPOJIOKEHUsT 00pa30BaHus ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycremHon npodeccuoHanbHON eSITENbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aJalITUPOBATLCA B IPO(ECCHOHATIbHOM CpeJIE;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

AKOJIOTMYECKH 1eJIeCO00pa3HOe OTHOIICHUE K MPUPOAE KAK HCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUS, OHUMAHUE IIEHHOCTU 3JI0POBOTO U
O0e3omacHoro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TMCHUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOICHUS
MpaBuil 0€30MaCHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMU, a TAK)KE B CUTyallUsX,
YIPOXKAIOMIKUX 3I0POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTU MPUMEHSITh 3HAHUSI, TONy4aeMble MPU WM3YUYCHUH XUMHH, IJIs
peLIEeHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOLIEH IIPUPOIHON CPENOU, JJIs IMOBBIIICHUS
YPOBHSI  DKOJOTHYECKOW  KyJIbTYypbl, OCO3HaHHUS TJIOOAJBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTeW UX PEeIICHUs MOCPEICTBOM METOJOB XUMUHU,
AKOJIOTMYECKOT0 MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHLCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOMN U COLMAIIbHON MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbI

B cocrtaBe MeTanmpeaMETHBIX pe3yJbTATOB BBIACISIOT 3HAUYUMBIC IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUA (3aKOH, TEOpHs,
MPUHIIUII, TUIIOTE3a, (PAaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYroe.), KOTOpbIe
UCIIOIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YU€OHBIX NpeJAMEeTax M IO3BOJSAIOT Ha
OCHOBE 3HAHUHU U3 3TUX MPEIMETOB (OPMUPOBATH MPEACTABICHHE O IIEJIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEpCalIbHbIE yueOHbIE AEHCTBUS (ITO3HABATENbHbIE,
KOMMYHHUKAaTHUBHBIE, PETYISTUBHbIE), KOTOpble oOOecneyuBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO ydeOHOMU
NeSATEeNbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1oruvyeckue aeiicTBuA:

YMEHHSI HCMOJIb30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUS IPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XMUMHUYECKUX MOHSATUU (BBLACIATH UX XapaKTEpHbIC
MPU3HAKY, yCTaHABIMBATh B3aUMOCBS3b C JAPYTUMU TMOHSITUSMH), HCIOIB30BaTh
MOHATHUS JJIsl OOBSICHEHUS OTJIENbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUH ISl KIACCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUU,
YCTaHABIIUBaTh MPUYUHHO-CIIECTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Yy4YEHUS,
CTPOUTH JIOTUUECKUE PACCYX ICHUS (MHAYKTUBHbBIC, JIEAYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BEIBOABI U 3aKIIFOUCHUS;

YMEHHE TPUMEHSATH B TMPOIECCe IMO3HAHUS TOHATUS (IpeAMETHhIE U
METanpeIMETHbIE), CAMBOINYECKHE (3HAKOBBIE) MOJIENU, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEACTaBICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XuMuyeckas (opmylia W ypaBHEHHUE
XUMUYECKOW PEaKIUH — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aj]la4, ¢ YYETOM
ATUX MOJEIBHBIX MPEICTABICHUN BBIABIATh U XapaKTepHU30BaTh CYIIECTBEHHbIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCaX U SIBIICHUSIX.

Ba3oBble ucciienoBarejibckue 1eiCTBUSL:

YMEHHE HCIOIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAyeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABIUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

MpUOOpETeHHE OMNbITa IO IUIAHUPOBAHUIO, OPraHU3AIMU U TPOBEACHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOrHO3UPOBATH €r0 Pe3yibTaT, (OpMyIUpPOBaTh 0000IIEHUS U
BBIBOJIbI 110 Pe3yjbTaTaM MPOBEAEHHOIO OMBITA, UCCIIEIOBAHUS, COCTABISITH OTUET
0 MpojeIaHHOoM pabdoTe.

PabGora ¢ unpopmaunmeii:

yMEHHE BBIOMpATh, AHAIMU3UPOBATH W HHTEPIPETUPOBATH HH(GOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHUKOB
(HaydHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOrOo COJEpKaHUsl, CIPaBOYHbIE
nocodusi, pecypcbl MHTepHETa), KPUTUUECKU OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE TPUMEHATHh Pa3IUYHbIe METOAbl M 3alpoChl MPHU MOUCKE U OTOOpE
MHpOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUWMBIX [l BBIMTOJIHEHUS
y4eOHBIX U MO3HABATENILHBIX 33/1a4 OMPENICIEHHOr0 THUIA, MPUOOPETEHUE OMbITA B
00JacCTH  MCHONB30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BRIOMpATh ONTUMANIbHYIO (OpMY TpeacTaBiieHus] HHGOpMAUU U
WUTIOCTPUPOBATh pellaeMble 3aJa4dl HECIOXHBIMU CXEMaMH, JduarpaMMami,
IpyruMu popMamu rpapuKu U UX KOMOUHALIUSIMU;

YMEHHE WUCIOJIb30BaTh W aHAIM3UPOBATH B IIpolecce Yy4YeOHOM U
UCCIIEIOBATENBCKON EeATEIbHOCTH MH(DOPMAIIUIO O BIWSHUU MPOMBIIIJIEHHOCTH,
CEIBCKOr0 XO3SIMCTBA M TPAHCHOpPTAa HAa COCTOSIHHE OKPY KAl TPUPOIHON
Cpelbl.

KoMMyHuKaTHBHBIEe YHUBepPCaJIbHbIE YYeOHbIe 1eHCTBHS:

YMEHHMsI 3a/laBaTh BOIPOCH (B XOJe Juainora W (WIH) JIUCKYCCUHU) IO
CylIecTBy  oOcyXnaeMod  TeMmbl, (OpPMYJIUPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TIPEAJIOKEHHON 3aa4H;

YMEHHSI  TPEACTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IO3HABATEIbHOMN
NEATeNIbHOCTA B YCTHBIX M TMHCHbMEHHBIX TEKCTax; JeiaTh MPe3eHTAIUI0
PE3YyJbTATOB BBHIMTOJIHEHUSI XMMHUYECKOT0 SKCIEpPUMEHTa (J1abopaTOPHOrO ONBITA,
1a00paTOpPHOM pabOTHI IO HCCIEOBAHUIO CBOWCTB BEIIECTB, YUEOHOI'O IPOEKTA);

yMEHHsI y4eOHOr0 COTPYJAHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABAaTEILHOM U KCCIENOBATEIILCKOM  JEATENIbHOCTH  TPU  PEIICHUU
BO3HHUKAIOIIUMX MpOOJieM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIaCOBAHUS
no3univii (00CyX aeHus, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMbI», KOOpIAUHAIUS
COBMECTHBIX JCHUCTBHI, OINpeaeNeHne KpPUTEPUEB IO OIEHKE KauecTBa
BBITIOJIHEHHOMN PabOTHI U Apyrue).

PeryasiTuBHbIe YyHUBepcAJbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIBbHO OMNPEACNSITh IENu JeATeIbHOCTH, MUIAaHUPOBATh,
OCYIIECTBIISIT, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BbIOMpaTh Hanbosee »3(hPeKTUBHBIE CTOCOOBI PEIIeHUsI YUYEOHBIX U
MO3HABATEIBHBIX 3aJlay, CaMOCTOSATENbHO COCTaBJISITh WU KOPPEKTUPOBATH
NPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJIHEHUU 33aJaHUM C YYETOM
MOJIyYEHHUsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaAKIHUIX,
OLICHUBAaTh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yJibTaTa 3asiBJICHHOW IIeJI, YMEHUE
MCIIOIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPe/1jiaraeMble B YCIIOBUU 3a1aHUM.

HPEJMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpeaMeTHBIX PE3yJbTaTOB IO OCBOCHHUIO 00S3aTEIbLHOIO
COJIEpXKaHUsI, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM pabodeil mnporpamMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIONIMMUCS HAy4HbIC 3HAHHS, YMEHHS U CIIOCOOBI



TEeUCTBUM, crermuduyeckue I NOpPeAMETHOM 007acTh  «XHUMHUS», BUJIBI
NEATENbHOCTA MO  TMOJYYCHUIO HOBOTO 3HAHUS, €ro HWHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K koHiy oOydenus B 8 kyiacce npeMeTHbIC pe3yIbTaThl HA 0230BOM YpOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX MOHATUH: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOZIHAST M HEOJHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBasi J10JIsl XUMHUUYECKOT 0 3JIEMEHTa B COSAMHEHUU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHUS, XMMHYECKasl peakuus, KiacCU(pUKAIUsi peakiui: peakiuu
COCOUHEHMS, PEAKLIHUH PA3JIOKECHUS, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMe€Ha, 2K30- U PHI0TEPMHUUECKUE PEeaKIuu, TeIioBoi 3PpdeKT peakuuu,
SAIpO aToMa, JJEKTPOHHBIM CIIOM aToma, aTOMHas OpOUTalb, pPAAUYC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HENOJSIpHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, HOH, KaTHOH, aHMOH, PacTBOp, MAaccoBasl JOJisl BEIIECTBA
(TIporieHTHAs KOHIIEHTPAIIUS) B paCTBOPE;

e WUIIOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MIPUMEHSATH 3TU MMOHATUS MPH ONMMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIsI COCTaBlieHHs (popMyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKLIHM;

e OIpENENsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIEHHMS  SJIEMEHTOB B  OWHApHBIX  COEAUHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEAECIEHHOMY KJIACCy COECIUHEHHM I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas M HOHHAs) B
HEOPraHUYECKUX COCTMHEHHUSX;

e packpeiBaTh cMmbICT Ilepumogmueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHAYECKHX JIEMEHTOB OT MX IMOJNOXKEeHUs B llepuoanyueckoi cucreme,
3aKOHOB COXPAHEHHSI MAacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOraapo;

e OIKCHIBATH W XapakTepu3oBaTh TaOmuuHyro ¢opmy Ilepuonnueckoit
CUCTEMBl XUMHYECKMX OJJIEMEHTOB: pa3JIM4yaTh TMOHATUS «TJIABHAS
noarpynna (A-rpynma)» u «modoyHasi noarpynmna (b-rpymnmna)», Maneie u
OonbllIMe TEPUOJbI, COOTHOCUTH OOO3HAUEHHs, KOTOPhIE HMEIOTCA B
tabnmune «llepumonnyeckas cucremMa XuMHUueckux d3mementoB J[. U.
MenzeneeBay C YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa, 00Illee YHUCIO SIEKTPOHOB
U pacrpeeieHue UxX Mo dJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKUE SJIEMEHThI, HEOPraHUUECKUE BEIEeCTBa,
XUMUYECKHE peakiuu (M0 YUCITy M COCTaBy YYACTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIHME XWMHYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasl OMUCAHUE TPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAIICEHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJAPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JOJIF0 XUMHUUYECKOro J3JeMeHTa 1o ¢opmylie
COEIMHEHUS, MaCCOBYIO JIOIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSITH OCHOBHBIE OIEpAllMi MBICIUTEIBHON NEATeNbHOCTU — aHaIu3
W CHHTE3, CpaBHEHHE, 00OOIIECHHE, CHCTEeMaTH3allnio, KiIacCHu(HUKaIlHIo,
BBISIBIICHUE MPUUYMHHO--CIEIACTBEHHBIX CBA3EU — ISl M3YyYECHHUS] CBOICTB
BEIIECTB W XUMHYECKHX PEAKIUM, eCTeCTBEHHO-HAYUYHbIE METO/bI
MO3HAHUS — HAOJIOJICHUE, W3MEpPEHUEe, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peanibHbBIN U MBICIICHHBIN );

cleloBaTh  NpaBUJiaM  MOJB30BaHUS ~ XUMHUUYECKOM  TOCylod U
1a0opaTOpHBIM  O0OpPYJOBaHHEM, a TaKkKe IMpaBWiaM OOpaIEHHUS C
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKIHUSIMU TO BBIIOJHEHUIO
1a00paTOPHBIX XUMHYECKUX OMNBITOB MO TMOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
PACTBOPOB C ONPEICIEHHOM MAaCCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIBIO UHIUKATOPOB
(;makmyc, heHondTanent, METUIOPAHK U JPYyTue).

K koHiy oOydenus B 9 kjiacce npegMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

pacKpbIBaTb CMBICJ OCHOBHBIX XUMHMYECKAX MOHATHU: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, WOH, KAaTUOH, aHHUOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHUCJICHUS, XUMUYECKasi PeaKius, XUMUYECKasi CBs3b, TEIUIOBOM 3P deKT
peakiuu, MOJb, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAs HUCCOLMALIUSA, PEAKUUU HOHHOI'O
oOMeHa, KaTaJu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIIUU,
OKUCITUTEIb,  BOCCTAHOBUTEIbh, OKHUCIEHHME U  BOCCTaHOBJIEHUE,
amotponusi, aMm(GpOTEPHOCTh, XUMHUYECKas CBS3b (KOBaJICHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKass pemeéTka, KOppo3usi METaJIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakIuu, MpeaebHO IOMyCcTUMas
koHueHTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUM U
MPUMEHSITh 3TH NOHATHUS MPU ONMKUCAHUY BEILIECTB U UX MPEBPAILICHUII;
UCIOIb30BaTh XMMHYECKYI0O CHUMBOJIMKY [IJIi COCTaBJICHUS (HOpMy
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKLIHM;

OIPENIENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX PJIEMEHTOB B
COCIMHEHUSX PpaA3JIMYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpEeNIeIEHHOMY KJIacCy COeIMHEHUM 1o QopMmynam, BUJ XUMHUYECKOU
CBA3U (KOBaJICHTHAs, WOHHAs, MeETaUIM4YecKas) B HEOPraHMYeCKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU (popmyie, XxapakTep Cpeabl B
BOJIHBIX PacTBOpPaX HEOPTaHUYECKUX COCIMHEHUM, THUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cMmbIiCcn [lepmommueckoro 3akona JI. WM. MenpgeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHHME: OMNHUCHIBATH U XapaKTEpU30BaTh
tabnuunyto Gopmy Ilepuoandeckoi CUCTEMbl XUMHYECKUX HJIEMEHTOB:
paznuuath MOHSATHUS «TrJaBHas mnoArpymnmna (A-rpynma)y W «o0o4Has
noarpynna (b-rpynna)», wmanble u OOJbIIME TEPUOABI, COOTHOCUTH
0o0O3HAYEHMsS, KOTOpbIE MMEIOTCI B MEPUOAMYECKOM TaOmuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
2JIEMEHTOB (COCTaB M 3apsAna sapa, oOIiee 4YHCIO DdJICKTPOHOB U
pacrpefielieHue HMX MO DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIKe
3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npejenax MallblX NEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE SJIEMEHThI, HEOPraHUUECKUE BEIEeCTBa,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy YYACTBYIOIIUX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTENEHEW OKHCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME M CHEeHU(UUYECKHE XUMHYECKHE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEHIECTB, MOJATBEpPKIas OIMNKUCAHUE
npuUMepaMHi MOJICKYJISIPHBIX W HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKNAX PEAKIINU;

COCTABJISITb YpPaBHEHUS JJICKTPOIUTUYECKOM JIHCCOLMAIMU  KHCIOT,
LIEJIOYEU U COJIEU, TTOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI UOHHOT' O



oOMEHa, ypaBHCHHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKON CBSI3M MEKy BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIIHTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
ITOCPEICTBOM COCTAaBJICHHS 3JICKTPOHHOI'O OajaHca dTUX PeaKInii;
IIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH IPOTCKAHUS XHMHYCCKHX IIPEBpAIeHUH B Pa3IdYHBIX
YCIIOBUSX;

BEIYHCIIATh OTHOCHTEIBHYIO MOJEKYJISIPHYIO W  MOISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JOJIF0 XUMHUUYECKOro JJeMeHTa 1o ¢opmylie
COEIMHEHUS, MaCCOBYIO JIONIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEAKITUH;

co0Ir01aTh npaBuWjia  IOJIb30BAHUSA XUMHYECKOU IOCYy 101 U
nabopaTopHBIM  O0OpYJIOBaHHMEM, a TaKXke ImpaBuia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOTYYEHUIO W COOUPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOro rasa);

MPOBOJMTL  PEaKIUH, TMOATBEPKIAIOIINE  KAYSCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIMIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHU/I-,
uonua-, kapoonar-, docdar-, cuiukar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI ¥ HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPraHMYCCKUX BEIICCTB,;

MIPUMEHSITh OCHOBHBIE OICPAllMM MBICITUTECIBHON AEATCIbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMaTHU3allUui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IJIT M3Y4YEHUS CBOWCTB BENIECTB U
XAMHYECKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABl TO3HAHHS —
HaOJIIOJICHHE, M3MEPEHUE, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA WU
MBICIICHHBIH ).



TEMATHUYECKOE IIVTAHUPOBAHHUE

8 KJIACC
KoandecTBO YacoB
Ne HaumeHoBaHue pa3aeioB u
KounTtpoJbHbie IpakTH4eckne
n/n TeM MPOrpaMMBblI Bceero
padoThI padoThI

Pasnea 1. IlepBoHayanbHbIe XMMHYECKHE TOHATHSA

XuMus — BaxkHas 00JacTh
€CTECTBO3HAHUS U

1.1 5 2

IIPAKTUYECKOU NEeATEIbHOCTH

yeJI0BeKa
BemiecTtBa 1 XuMuU4eckue
1.2 15 1
peakuuu
Hroro no pazaeny 20

Pasnen 2. BaxkHelilue npeacTaBuTeIH HEOPraHMYECKHUX BeLIeCTB

Boznyx. Kucnopon. Ilonsarue

2.1 6 1
00 okcHumax

29 Bonopoa. Ilonstue o kucnorax 2 1
U COJISIX

3 Bona. PactBopsrl. [lonsitue 06 5 1

OCHOBAaHHUAX

54 OCHOBHBIE KJIACCHI 1 | |

HEOPraHWYECKUX COCITMHEHUN

Hroro no pazneny 30

Pa3zpnen 3. llepuoanyeckuii 3akoH u [lepuoaguveckasi cucrema xumuieckux 3jemenToB JI. M. Menn
Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHMU




[Tepuoanueckuii 3aK0OH 1
[Tepuoanueckas cucrema

3.1 7
XUMHUYECKUX 31eMeHTOB /1. M.
MenneneeBa. CtpoeHue aroma
XuUMHUYECKas CBS3b.

3.2 OxucnurenpHo- 8
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

Hroro no pazaeny 15
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KITIACC

HanmeHoBaHMe pa3jeioB U TeM

KoaunuyecTBOo 4acoB

Ne i/ KonTposbubie | IpakTau
IIporpamMmalI Bcero
padoThI padoThI
Pa3znen 1. BenmecTBO M XUMHMYECKHE PeaKIIHU
11 [ToBTOpEHUE U yriyOIeHHe 3HAHUH 5 1
OCHOBHBIX Pa3/IeioB Kypca 8 kiacca
12 OCHOBHVHe 3aKOHOMEPHOCTH XUMUYECKUX 4
peaxkuuit
13 DNEKTPONUTHYECKAS AUCCOLUALIHS. 2 1 1
XHWMHUUYECKUE PEAKIIMH B pacTBOpax
Hroro no pazaeny 17
Pasnen 2. HemeTa/lsibl M HX COCAMHEHUS
21 OOm1ast XapakTepUCTUKAa XUMUYECKHX 4 1
aneMeHToB VIIA-rpynmsl. ["anorenst
OOmast XxapakTepUCTUKAa XMMUYECKHX
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6
COEIMHEHUS
OO1ast XapakTepUCTUKAa XMMUYECKHX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1
COEIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKHX
2.4 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2
KPEMHUN U UX COCTUHEHUS
Hroro no pazaeny 25




Pa3zgen 3. Meraliibl 1 UX cCOeIMHEHUSA

3.1 OO01re CBOMCTBA METAJIIOB 4
3.2 Baxwueiiine MeTallIbl U UX COSTUHESHUS 16
Hroro no pazaeny 20
Pasnen 4. Xumus u okpyxkammas cpeaa
4.1 BemecTBa 1 maTepualbl B )KHU3HU YEJI0BEKA 3
Hroro no pazaeny 3
Pe3epBHOE Bpems 3
68
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IHOYPOYHOE IINTIAHUPOBAHHUE

8 KIIACC
KosaunuyectBo yacos
Ne
Tema ypoxa KonTpoabnbie | IIpakTH4eckn
n/n Bcero
padoThI padoThI
1 [Ipenmer xumuu. Posie XuMuu B KU3HU 1
yesoBeka. Tena u Belecrsa
2 IlonsTHE 0 METONAaX MO3HAHUSA B XUMUHU 1
[Tpaktuyeckas padora Ne 1 «IIpaBuna paGoTsl
3 B J1abopatopuu 1 MpuémMel 00paIieHus ¢ 1 1
1a00paTOpHBIM 000PYIOBAaHHEM)
4 Yucrtsie BemecTBa 1 cMecu. CriocoObl 1
pa3aciieHusl cMecen
ITpaktuyeckas padora Ne 2 «Pa3nenenue
5 cMmecel (Ha mpuMepe OYMCTKHU OBAPEHHOM 1 1
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKUE AIEMEHThI. 3HAKU (CUMBOJIBI) 1
XUMHUYECKUX 3JIEMEHTOB
8 IIpocTeie U c10XKHBIE BELIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1
10 3aKOH ITOCTOSIHCTBA COCTAaBa BEILECTB. 1




Xumuueckas popmyia. BareHTHOCTS aTOMOB
XUMUYECKUX JJIEMEHTOB

OTHOCHUTENILHAsA aTOMHAs Macca.

1 OTtHOCHUTENbHAs MOJIEKYJISIpHAsl Macca

12 MaccoBast 101 XUMHUYECKOI0 3JICMEHTA B
COCIMHCHHIH

13 KonuuectBo Bemniecta. Mosb. MosnsipHas
macca

14 dOu3nYeCKUe U XUMUYCCKHE SBJICHHUS.
XUMHUECKast peaKUust

15 [Ipu3Haku U yciioBUs MPOTEKAHUS
XUMHUUYECKUX PEAKLINI

16 3aKOoH COXpaHEHUsI MaCcChl BELIECTB.
XUMUYECKUE YPABHEHUS

17 BrrunciieHus KoandecTBa, MacChl BEIIECTBA
110 YPaBHEHUSIM XUMUYECKUX PEAKIIHI
Knaccudukarus XUMHYECKUX peaKIuit

18 (coenuHeHus, pa3ioKeHUs, 3aMEIECHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHuukIoneauct. O000IIeHNE 1
CHCTEMAaTH3aIMs 3HAHUI

20 KonrponsHas padora Nel o reme
«BerecTBa 1 XUMUYECKUE PEAKIIUI
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.

21 Kucnoposn — ayeMeHT u npocToe BEIIECTBO.
O30H

22 du3nyecKue U XMMHUUECKIE CBOMCTBA




KHCII0pOo/ia (peaKLuy OKUCIIEHUS], TOPEHHE).
[TonsaTue 06 oxcumax

CriocoOblI moryueHust KUCIopo/a B

23 1a00paTOpUX U MPOMBIIIICHHOCTH.
IIpuMeHeHue kucnopoaa
TennoBoit 3¢ exT XUMHUUECKON peakluy,

24 MIOHATHE O TEPMOXMMUYECKOM yPaBHEHUH,
9K30- U SHJOTEPMHUECKUX PEAKIIMIX
TormnmBo (HedTh, yroib U METaH).

25 3arpsi3HeHHe BO3/yXa, CIIOCOOBI €ro
IIPEIOTBPALLEHUS
[Tpaktuyeckas padora Ne 3 o reme

26 «[lomyuenue u cobrpanue KMUCIOPOa,
W3y4YECHUE €r0 CBOMCTB)

7 Bonopon — 3neMeHT U IPOCTOE BELIECTBO.
Haxoxnaenue B npupone

73 ®u3nyecKkue 1 XMUMHYECKUE CBOMCTBA
Bogopoza. [Ipumenenue Bogopoa

29 ITonsTHE O KHCIIOTaX U COJISAX

30 CrniocoOsl mosryueHust BOAOpoia B
naboparopuun
[TpakTuyeckas padora Ne 4 o reme

31 «[lomyuenue u cobnpanue Bo10po/ia,
W3y4YECHUE €r0 CBOMCTB)

32 MossipHblii 00bEM ra30B. 3aKOH ABOTaIpO

33 Brruncienns o0béMa, KOIHYECTBA BEIECTBA




rasa o ero U3BeCTHOMY KOJIMYECTBY
BEIIECTBA WM 00bEMY

Brruncnenust 00EMOB ra30B 10 ypPaBHEHHUIO

34 peaxIuu Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILIEHUH ra3oB

35 dusnyeckre 1 XUMUYECKUE CBOMCTBA BOIBI

36 CocraB ocHoBanuii. [TonsiTre 00
MHIMKATOpax
Bona xak pactBopurens. Haceliennsie u

37 HEHaCBILIEHHbIE PACTBOPBI. MaccoBas 10
BEIIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o reme

38 «IIpurorosieHue pacTBOPOB C ONPEACIEHHON
MacCOBOM J0JIeH PAaCTBOPEHHOIO BEILIECTBA

39 KonrtponsHas padora Ne2 o reme
«Kucnopoa. Bonopon. Boxa»

40 Oxcuppl: cocTaB, KiacCu(pUKaus,
HOMEHKJIAaTypa
ITonyuenue u XMMUYECKUE CBOWCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

4 OcHoBaHWusI: COCTaB, Kiaccudukarms,
HOMEHKJIATypa

43 ITonyuenue u XMMUYECKUE CBOWCTBA
OCHOBaHUU

44 Kucnotsl: cocras, knaccudukanus,

HOMEHKJIaTypa




45

[TonydyeHue u XuMHYECKHUE CBOMCTBA KUCIIOT

Conu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI

46 MI0JIy4€HHUs, XUMHUECKHE CBOMCTBA
ITpaktuyeckas padora Ne 6. Pemenue

47 AKCHEPUMEHTAJIBHBIX 33a4 110 TEME
«OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCIMHEHUI»

43 I'enernueckas cBsA3b MEXKIY KilacCaMH
HEOPraHUYECKUX COCIUHEHUIN

49 O06o01eHre 1 cucTeMaTu3aus 3HaHU K
KonrtponsHas padora Ne3 o reme

50 "OCHOBHBIE KJIACCHI HEOPTaHUUECKUX
coeMHEHUI"
[lepBble MOMBITKH KJIACCH(PUKALIUN

51 XMMUYECKUX 3JIeMEHTOB. [IoHATHE O rpynmax
CXOJHBIX JIEMEHTOB
Ilepnonnueckuii 3akoH u [lepuoguueckas

52 cucTeMa XMMHYECKUX 3jieMeHToB /JI. 1.
MenpeneeBa

53 IIepuonsl, rpynmsl, MOATPYIIIIbI

54 Crpoenue atoMoB. CocTaB aTOMHBIX SIZIED.
N3otomnsr
CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB

55 aneMeHToB [lepuoanueckoii cucremst /1. M.

Menneneesa




XapaKTepI/ICTI/IKa XUMHWYECCKOI'O 3JICMCHTA I10

56 ero nosnoxeHuro B Ilepuoauyeckoit cucreme
. 1. MenaeneeBa
3nauenue [lepuoanueckoro 3akoHa st

57 pa3BuTUA HayKd U npakTtuxu. . M.
MeneneeB — y4€HbIN, IEJAror 1
rpaXKJaHUH

58 DNeKTPOOTPULIATETLHOCTH ATOMOB
XUMUYECKUX HJIEMEHTOB

59 HNonnas xumunueckas CBsi3b

60 KoBasneHTHas nomnsipHasi XuMHUYECKasi CBA3b

61 KoBaneHTHas HenosipHasi XUMUYECKasi CBA3b

62 CrerneHb OKUCICHUS

63 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI

64 OKHCIUTENN U BOCCTAHOBUTEIHN

65 KontponsHast padora Ne4 no teme «CtpoeHue
aToMa. XUMUYECKas CBSI3b»

66 PesepBHeIit ypok. O600mIeHNE 1
cUcTeMaTU3alurs 3HaHUI

67 PesepBHeIit ypok. O600mIeHNE 1
cUCTeMaTU3alus 3HaAHUI

68 PesepBHeIit ypok. O600IIeHNE 1




cUuCTeEMaTHU3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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9 KITIACC

Ne i/

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHYeck
padoThI

IIepunonnueckuii 3akoH. [lepnoanueckas
CHCTeMa XMMHYeCKHX d1eMeHToB /. 1.
MeneneeBa

3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB
XUMHUUYECKUX DIIEMEHTOB MEPBBIX TPEX
[IEPUOJIOB

Knaccugukamus 1 HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB

Bunpl XuMHu4eCKOM CBSA3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonrtponsHas padora Nel o reme
«[loBTOpEeHue u yriayOieHue 3HaHui
OCHOBHBIX Pa3ZeoB Kypca 8 Kiiacca»

Knaccugukanus XuMHUUecKuX peakuui mo
pa3IUYHbBIM IPU3HAKAM

IloHsATHE O CKOPOCTHU XMMHUYECKOM PEAKIUU.
IIoHsATHE O TOMOT€HHBIX U I'€TEPOTr€HHBIX
peakuusx

IlousTHE 0 XUMHUYECKOM PaBHOBCCHUU.
cI)EIKTOpI:I, BJIMAIOIHUEC HA CKOPOCTH
XUMHYECKOU PCaKIMU U MOJIOKCHHUC




XUMHUYCCKOTO paBHOBCCUSA

OKHCIINTEIBHO-BOCCTAHOBUTEIIbHEIC

? peakuuu

10 Teopus 2IEKTPOIUTUYECKON TUCCOLIMALIUY.
CunbHbIe U crabble AIEKTPOIHUTHI

11 HonHbIe ypaBHEHUS peakui
XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM

12 B CBETE MPECTAaBICHUIA 00
ANIEKTPOJIUTUYECKON JUCCOLUALIIT
XHUMHUYECKUE CBOMCTBA COJIEU B CBETE

13 MPECTaBICHUNA 00 ANEKTPOIUTHIECKOM
M CCOLUALINT

14 [TonsTHE O THOpOIU3E CONEH

15 O06o01eHre ¥ cucTeMaTu3aIus 3HaHUK

16 [Tpaktuyeckas padora Ne 1. «Pemenue
AKCIEPUMEHTAIBHBIX 3aau»
KonrtponsHas padora Ne2 o reme

17 «INEKTPOIUTUYECKAS TUCCOIUALIUS.
XHWMHUUYECKUE PEAKIIMH B PACTBOPAX»

13 OOm1ast XxapaKTepUCTHKA raJIOTEHOB.
XUMHUECKHE CBOMCTBA HA IIPUMEPE XJIOpa
XinopoBogopoa. ColisiHast KUCIIOTAa,

19 XMMUYECKUE CBOMCTBA, MIOJIyYEHHUE,
IIPUMEHEHHE

20 [Tpaktuyeckas padora Ne 2 o reme




«IlomydeHne COIAHON KUCIIOTHI, U3Y4YEHUE
€€ CBOUCTB»

21

Brruncnenus mo ypaBHEHUSM XUMHYECKUX
peaxiuii, eciii OJJUH U3 PearcHTOB JIaH B
U30BITKE

22

OOm1ast xapakTepucTHUKa 1eMeHTOB VIA-
TPYTIIBI

23

AJNOTPOITHBIE MOJU(PHUKALINN CEPBI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupoje. XMMHUYECKHE CBOMCTBA CEPhI

24

CepoBogopo, ctpoenne, (hu3ndeckue u
XUMHUYECKHE CBOMCTBA

25

Oxcuppl cepbl. CepHast KUCIIOTAa,
¢u3nvecKkrue 1 XUMHYECKHE CBOICTBA,
pUMEHEHHE

26

XHUMHUYECKUE PEAKLIUH, JIEXKAIINE B OCHOBE
MPOMBIIIJICHHOTO CIIOCO0a MOTyYSHHS
CEPHOU KUCIIOTHL. XUMUYECKOE 3arpsI3HCHUE
OKPY’KaIoIleH Cpebl COEAUHEHUSIMHU CEPBI

27

Briuncienne MaccoBOM JOJIM BBIXOJIA
MPOAYKTa PEaKUU

28

OOm1ast XxapakKTepUCTHUKA HJIEMEHTOB VA-
rpynnsl. A30T, pacipOCTpaHEHUE B
npupoje, Gpu3ndeckue U XUMHYECKHUe
CBOMCTBA

29

AMMUax, ero puzn4Yeckue 1 XuMHUIECKUe
CBOMCTBA, [TOJIyYEHUE U IPUMEHEHUE

30

[Tpaktuyeckas padora Ne 3 o reme




«ITonyuenne ammuaka, U3y4eHue ero
CBOWCTB»

31

A3oTHas KuCTOTa, e€ PU3nIecKue u
XUMHYECKHUE CBOMCTBA

32

Hcnons3oBanre HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MUHEPAJILHBIX YAOOPEHUH.
XUMHUYECKOE 3arPsI3HEHUE OKPYIKAIOIICH
Cpelbl COCIMHEHUSIMU a30Ta

33

dochop. Oxcun dpocdopa (V) u pochopuas
KHCJIOTa, (PU3NYECKHE U XUMUYECKUE
CBOMCTBA, [TOJIyYEHUE

34

Hcnonb3oBanue ¢pochaToB B KayecTBe
MUHEPAIbHBIX YI00peHuil. 3arpsa3HeHne
PUPOJHOM cpeabl Gocaramu

35

VYrnepos, pacpocTpaHeHue B IPUPO/IE,
¢du3nveckrne 1 XUMHYECKHE CBOCTBA

36

Oxcunel yraepona, ux GU3nuecKue u
XUMHUYECKUE CBOICTBA. DKOJIOTNYECKUE
poOJIeMbl, CBSI3aHHBIE C OKCHJIOM YTIIEpoAaa
av)

37

YrosapHasg KUCI0Ta U €€ COJIN

38

[Tpaktuyeckas padora Ne 4 o reme
"IlosrydyeHne yriaekucioro rasa.
KavecTBenHas peakius Ha KapOOHAT-HOH"

39

[lepBoHauanbHBIE MOHATHUS 00
OpPraHUYECKUX BEILIECTBAX KaK O
COCIMHEHMX yIiIepoa




40

Kpemuuii u ero coennuenus

ITpaktuyeckas padora Ne 5. Pemenue
JKCIIEpUMEHTAIIBHBIX 3a/a4 10 TEME

H «BaxHenmue HeMeTaIbl U UX
COEUHEHUS»

KontponsHas padora Ne3 o reme

42 «BaxHenmue HeMeTalIbl U UX
COEIUHEHUS»

OOmast XapakTepUCTUKAa XMMUYECKHX

13 2JIEMEHTOB — METAJUIOB. MeTamnueckas
CBSI3b M METAJUINYECKAs] KPUCTAJUIMUECKAS
pemérka. PU3NYECKUE CBOKWCTBA METAILIOB
XHUMHUYECKUE CBOKMCTBA METAJLIIOB.

44 DNEKTPOXUMHUUECKUN Psii HAIPSHKEHUH
METaJJIOB
OOm1re cnocoObl MOTyYeHHsI METaJLIOB.

45 Crnnasel. Berurcnenus o ypaBHEHUAM
XUMHMUYECKUX PEaKLUN, €CIU OAUH U3
pEareHToB COAEPKUT IPUMECH

46 IlonsiTHE O KOPPO3UU METAILIOB

47 Ilenounblie METAILIBI

48 Oxcuapl ¥ THIPOKCUIBI HATPUS U Kallus

49 [IlenoyHO3EMENBHBIE METAIUIBI — KaJIbLUI U

Mar"duu




50

Baxkueiinue coeTuHeHU KaJIbIUS

51 O06o001IeHre U cucTeMaTu3alus 3SHAaHUH

52 JKécTtkocTh BOJBI U CTIOCOOBI €€ yCTpaHEeHUs
[TpakTuyeckas padora Ne 6 o reme

53 "YK&cTkoCcTh BOJIBI U METO/IBI €€
yCTpaHeHUs"

54 AnroMuHUN

55 AmM(poTepHbIE CBOMCTBA OKCHJIA U
TUIPOKCHU/IA

56 Keneso

57 Oxkcunpl, Tuapokcusl v conu xenesa (1) u
xenesa (I11)

58 O06o001IeHre U cucTeMaTu3alus 3SHAaHUH
ITpaktuyeckas padora Ne 7. Pemenue

59 AKCMEPUMEHTAIBHBIX 3aa4 TI0 TeMe
«BaxueiIme MeTajuIbl U UX COCIUHEHUS))
Brruncnenus mo ypaBHEHUSM XUMHYECKUX
peaxiuii, eciii OJJUH U3 PearcHTOB JIaH B

60 M30BITKE WIN COAEPIKUT MPUMECH.
Brruncnenus MaccoBOi JOJIH BEIXOJA
MIPOYKTa PEaKIuu

61 O06o001IeHre U cucTeMaTu3alus 3SHAaHUH

& KonrtponsHas padora Ne4 o reme

«BaxueuIme MeTajuIbl U UX COCIUHEHUS)




BemecTBa u marepualibl B MOBCEAHEBHOM

63 1
’KH3HU YEIIOBEKA

64 XUMHYECKOE 3arpsi3HEHNE OKPY KaroIIei |
cpenpl

65 Ponp xumuu B PCUHICHUHN S3KOJIOTHYCCKUX 1
npobiem

66 PesepBHBIi YpOK. 0606111eHHe u |
cucreMaTru3anus 3HaHHuHUu

67 PesepBHBIi ypOK. 0606111eHHe u |
cucreMaTu3anus 3HaHHuu

68 PezepBHBIi ypOK. 0606111eHHe u |
cuCTeéMaTu3alnus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







YYEBHO-METOJINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensia O.C., Octpoymos U.I"., Cnankos C.A.,
AxnumonepHoe obmectBo «M3narensctBo «IIpocBenienney
* Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WN.T'., Cnagkos C.A.,

AxnmonepHoe obmectBo «M3aarensctBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA

» Xumus 8 kiacc. Peanuzarus oOpa3oBaHUs: METOIMYECKOE MTOCOOHE ISt
yuurens / Kasepuna A. A., [lnuyruna I'.B.; nog pen. I'. B. [Tuuyrunoii. M. :
OI'BHY «UHcTtuTyT cTpareruu pa3sutus odpazoanust PAOy», 2022 81 c.: uin.
* Xumus 9 kinacc. Peanu3zanust oOpazoBaHus: METOIMYECKOE MTOCOOHE IS
yunrens / Kasepuna A. A., [lnuyruna I'.B.; ox pen. I'. B. Ilnuyrunoii. M. :
OI'BHY «UuctuTyT cTpareruu pa3sutusa odpazoanust PAOy», 2022 91 c.: uin.
* Ypoku xumuu B 8 kinacce. Metoauueckoe nocodue/ O.C. I'abpuensn, U.T.
OctpoymoB; C.A. Cnagkos. M. : "[Ipocsemenue", 2022.

* Ypoku xumuu B 9 knacce. Metoauueckoe nocobue/ O.C. I'abpuensn, U.T.
Octpoymos; C.A. Cnagkos. M. : "[Ipocsemenue", 2022.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET

https://edsoo.ru/rabochie-programmy/






