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IHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1Mo XUMUKM Ha ypPOBHE OCHOBHOIO 00Ilero oOpa3oBaHMs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOU
o0pa3oBaTeIbHON IporpaMMbl  OCHOBHOTO o011ero o0Opa3oBaHws,
npeactaeieHHblx B PT'OC 000, ®AOII OOO OB3, a Takke Ha OCHOBE
dbenepanpHOll paboueil mporpaMMbl BOCIUTAHUS M C YYETOM KOHIIEMIIUU
mpernofaBaHus  y4eOHOro mpeamera «XuMmus» B 00pa3oBaTEIbHBIX
opranu3anuax Poccutickont Denepanum.

[IporpamMmMa mo xuMuM JAET MPENCTaBICHHUE O IENsIX, O0IIel CTpaTerun
oOydJeHUs, BOCIHUTAHUS W Pa3BUTHSA OOYUYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
MpenMeTa,  YCTaHABIMBAEeT  00sA3aTeIbHOE  MPEAMETHOE  CONEpIKaHMe,
MpeaycMaTpuBaeT paclpeielieHue ero Mo KjiaccaM U CTPYKTYPUPOBAHHE I10
paszenaM ¥ TeMaM MpOorpamMMbl 10 XHMHH, OINpPEAENseT KOJIWYECTBEHHbIE U
KaueCTBEHHBIC XapaKTEePUCTUKH cofiepaHus, PEKOMEHTYEMYIO
MOCJICIOBATCIBHOCTh M3YYEHUS XUMHU C YYETOM MEXKMIPEIMETHBIX H
BHYTPUNIPEIMETHBIX CBsI3€H, JIOTUKA Y4YeOHOTrO TMpoIecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarommXxcs, OIpEeACIsIeT BO3MOXKHOCTH TIpeaAMETa IS
peanm3anyu TpeOOBaHMA K pe3yabTaTaM OCBOSHHUSI OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHusl, a Takke TpeOOBaHUM
K pe3yibrataM OOy4deHUsl XMMHHM Ha YPOBHE IeJieH HM3y4YeHUs TpeaMeTa |
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIHLHON NEATEIHOCTH O0YydYaromierocs o
OCBOECHHIO y4€OHOTO COACPIKaAHUS.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O INPEIAMETA
«XHUMMUS»

3HaHWE XHUMHH CIY)KUT OCHOBOH Uil (pOPMHPOBAHHS MHUPOBO33PCHUS
00y4aromierocsi, ero MpeACcTaBIeHU 0 MaTepruaJIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT GopMHUpyeMbIe XUMUEH MPECTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUu U 00 HBOJIIOIMU BEMIECTB B MPUPOJIE, O MYTAX PEIICHUSI M0OaTbHBIX
mpoOJeM yCTOMYHMBOTO PA3BUTHS UETOBEYECCTBA — CHIPHEBOM, DYHEPIETHYECKOM,
IUIIEBON 1 SKOJIOTHYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHUSI.

N3yuenune xumun:

CIIOCOOCTBYET  peaidu3allid  BO3MOXKHOCTEH JJIi CaMOpa3BUTUA U
dbopMHupOBaHUS  KyJIBTYpbl JHYHOCTH, €€ oOmed u QyHKIMOHATHHOU
rPaMOTHOCTH;



BHOCHT BKJIaJI B (DOPMUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEMN
0oOy4JaronIuxcsi, HABBIKOB HMX CAMOCTOSITEJIbHOM YueOHOW JesTeIbHOCTH,
AKCIIEPUMEHTANLHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIIJIEHUS, 3aKJIaJIbIBAe€T OCHOBBI
IIETOCTHOTO B3MIsia Ha EAUMHCTBO TMPUPOJIBI W  4YeJOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TanoM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
o0yJaromuxcs;

CIIOCOOCTBYET bopMUPOBAHUIO IIEHHOCTHOTO OTHOIIICHUS K
€CTECTBEHHO-HAyYHBIM 3HAHUAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIa] B
AKOJIOTUYECKOE 00pa3oBaHuE 00yUarOIIHUXCS.

JlanHble HampaBiIeHUs B O0OYYEHUU XUMHUHU 00€CIEeUnBaIOTCS crenu(pUuKon
CONEp)KaHUsI y4eOHOro TMpeaMeTa, KOTOPBIH SIBISIETCS  MEJaroru4ecKu
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOW HAyKU XMMHH Ha OINPEACIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsI OPUEHTUPOBAH
Ha OCBOCHUE OOYYaIOIIMMUCA CHUCTEMbl IEPBOHAYAIBHBIX MOHATHUN XUMUH,
OCHOB HEOPTraHUYECKOW XMMHUHM U HEKOTOPBIX OTAEJIbHBIX 3HAUYUMbBIX MOHSATUN
OpraHUYeCKOW XUMUHU.

CtpykTypa comepKaHus MPOrpaMMbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 mojxoaa kK €€ uzydeHuto. CojpepkaHue CKIAIbIBACTCA U3 CUCTEMBI
MOHATUA O XUMHUYECKOM DJJIEMEHTE U BELIECTBE M CHUCTEMbl MOHSITHUH O
XUMUYEeCKor peakiuu. OO0e 3TH CHUCTEMBbl CTPYKTYpPHO OPTraHH30BaHBI I10
MPUHIIMITY TIOCJIEIOBATEIbHOTO PAa3BUTHUSl 3HAHMM HAa OCHOBE TEOPETUUYECKHUX
MpeACTaBICHUM pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoamueckoro 3akona JI. M. MeHueneeBa Kak OCHOBHOIO 3aKOHA
XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpEeACTaBiICHUN 00 JICKTPOIUTHYECKONW TUCCOITMAIIMU BEIISCTB B
pacTBopax.

TeopeTnueckue 3HAHUST PACCMATPUBAIOTCS HAa OCHOBE JMIIUPUYECKHU
MOJIYYCHHBIX M OCMBICIICHHBIX (AKTOB, PA3BUBAIOTCS IMOCJIENOBATEIBHO OT
OJTHOTO  YpPOBHS K JPYIOMY, BBINOJHSAS  (PyHKIIUK  OOBSCHEHUS W
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS W BO3MOXXHOCTEM MPAKTUUYECKOIO
MIPUMEHEHUS U TTOJTYYEHUS N3y4aeMbIX BEIIECTB.



OcBoeHME MpOrpaMMbl 10 XHMHUU CIOCOOCTBYET (OPMHUPOBAHUIO
MPEACTABICHAS] O XUMHUYECKOW COCTABISIOIIENM HAaydyHOW KapTHHBI MUpa B
JIOTUKE €€ CHCTEMHOM NMPUPOJIBI, IEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHUIO
Y METOAAaM II03HaHus B Hayke. M3yuyeHne XMMUH IPOUCXOIUT C IPUBIICYEHUEM
3HaHUU W3 paHee M3YUYCHHBIX y4eOHBIX HpeaMeToB: «OKpyKaroluid MHUPY,
«buomnorus. 5—7 knacceDy U «DU3KKa. 7 KI1accy.

[Ipy wu3yyeHUM XUMHUHU TPOUCXOAUT (OPMUPOBAHUE 3HAHUU OCHOB
XUMUYECKOM  HayKM Kak o0JlacTh  COBPEMEHHOIO  €CTECTBO3HAHUA,
IIPAKTUYECKOU IEATENbHOCTH YEJIOBEKA U KAK OJHOIO U3 KOMIIOHEHTOB MUPOBOM
KyJIbTypbl. 3ajaya y4eOHOro ImpeaMeTa COCTOMT B (DOPMHUPOBAHHUU CUCTEMBI
XUMUYECKUX 3HAHMM — BaXHEHIMX (aKToB, TMOHATUH, 3aKOHOB W
TEOPETHUYECKUX TOJIOKEHUM, JTOCTYMHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO
XapakTepa, si3blka HayKH, B MPUOOIIEHUH K HAyYHBIM METOJaM MO3HAHMS MpHU
M3yUYEHUU BELIECTB M XMMHUYECKUX peakluui, B (OPMUPOBAHUU MU Pa3BUTUHU
[O3HABATEIbHBIX YMEHMM M HX NPUMEHEHUM B Y4YEOHO-TIO3HABATEIbHONH U
y4eOHO-UCCIIEeIOBATEeIbCKON JeATEIbHOCTH, OCBOCHHM MpaBui O€30MacCHOro
oOpallleHus! C BeIIeCTBaMU B TOBCETHEBHOM JKU3HU.

HEJIM U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMSA»

[Ipy u3yyeHMM XUMHUU Ha YpPOBHE OCHOBHOIo 00IIero oOpa3oBaHUs
BaXHOE 3HAYCHHE MPUOOPETH TaKHe LeH, KaK:

— (GopMUpPOBaHUE HWHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTHU, TOTOBOH K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY IMPUHATHIO PELICHU,
CHOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMAaTU4yecKoe MpHOOIIEeHNE
0o0yJarommxcsi K CaMOCTOATEIbHON MO3HABATEIBHON NIE€ATEIbHOCTH, HAYYHBIM
MeTOAaM MO3HaHUs, (POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEHN K
XUMUHY;

—  o0ecrieyeHre  yCJIOBHH,  CIIOCOOCTBYIOIIMX  IPHOOPETEHUIO
oOy4arolmyMHCsS ~ OMbITa  Pa3HOOOpPA3HOM  AESATENBHOCTH, TO3HAHUS U
CaMOTIO3HAHUsI, KIIFOYEBBIX HABBIKOB (KITIOUYEBBIX KOMIIETCHIINI), HMEIOIINUX
YHUBEPCAJIbHOE 3HAUCHUE ISl pAa3JINYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanue o0mel (yHKIIMOHAIBHON U €CTECTBEHHO-HAyYHOMU
IrPaMOTHOCTH, B TOM YHCIE YMEHUH OOBSACHATh W OIECHUBATh SIBICHUS
OKpY’KaIOIIEro MHUpa, UCIONB3YsS 3HAHUSA U ONBIT, MOITYYCHHBIE NMPU U3yUYECHUHU



XUMHUH, MPUMEHATh UX NPHU PEIIeHUH MpoOieM B TOBCEAHEBHOM XKU3HU U
TPYAOBOU ESITENBHOCTH;

— (dopmupoBanne y oOy4arommxcsi TYMaHHUCTUYECKUX OTHOIICHUH,
MMOHUMAaHUS IEHHOCTH XUMHUYCCKHX 3HAHUN IS BBIPAOOTKH 3KOJIOTHYECKU
1[eTIECO00PA3HOTr0 TMOBEICHUS B OBITY W TPYAOBOM JEATENBHOCTH B IIEJISIX
COXpaHEHUS CBOETO 3/I0OPOBBS H OKPYXKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMHM K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOGHHUS OOIICUETOBEUECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQ WISl M HAMPABIECHHOCTH TaTbHEUIIIETO
oOy4JeHwUsI.

Ilcuxonozo-nedazozuueckan xapakmepucmuka

['pynny oOywaromuxcs 1mo BapuaHTy 6.2. COCTaBJISIOT AETH C JIETKUM
neuIuTOM MO03HABATEIBHBIX u COLIMATbHBIX crocoOHOCTEH,
NEPEIBUTAIONINECS TMPU TOMOIIHU OPTONEIUYECKUX CPEICTB WM JUIICHHBIC
BO3MOYKHOCTH CAMOCTOSTEIIBHOTO NEPEABUKEHUS, UMEIOIINE HEHPOCEHCOPHBIE
HapyUICHUSI B COYETAHUM C OTPAHUYCHUSMU MAaHUTYISITUBHOMN NEATEILHOCTH U
TU3apTPUUECKUMH PACcCTPOMCTBAMU PA3HOM CTEIEHU BBIPAXKEHHOCTH.

3agepxkky ncuxudeckoro paszsutuss npu  HOJIA  wyame Bcero
XapaKTepu3yeT OnaronpusTHas ITMHAMHKA JAJIbHEUILIEr0 YMCTBEHHOIO Pa3BUTHS
nereil. OHU JIETKO HWCHOJIb3YIOT MOMOUIb B3pOCIOro Mpu OOYYEHUH, Y HUX
JOCTaTOYHOE, HO HECKOJBKO 3aMEIJIEHHOE YCBOEHHE HOBOro marepuaina. llpu
aJIeKBaTHOM KOPPEKIIMOHHO-NIEIArOTUYECKO paboTe AEeTH 4YacTo JOTOHSIOT
CBEPCTHUKOB B YMCTBEHHOM PAa3BUTHUHU.

Ocoovie oopazoeamenvHubvle nompeoHoCmU

- HaIJBITHO-NIIEHCTBEHHBIM XapaKTep COACpXKaHWs OOpa3oBaHUA W
YIPOIIEHNUE CHCTEMbI y4eOHO-TTO3HABATEIBHBIX 3a/1a4, PelIacMbIX B MPOIIECCEe
oOpa3zoBaHus;

- CIenHanbHOE OO0y4YeHHE «IepeHoCy» CHOPMUPOBAHHBIX 3HAHUM H
YMEHHUM B HOBBIC CUTYaAllMX B3aUMOJICUCTBUS C JEUCTBUTEIBHOCTHIO;

- crmemnuaigbHas TOMOINb B PAa3BUTHH BO3MOXXHOCTEH BepOanbHOU U
HEBepOATbHONW KOMMYHHKAITUY;

- KOppEeKUUs IPOU3HOCHUTEIIBHOW CTOPOHBI pEYH; OCBOCHHE YMEHMS
WCIIOB30BATh PEYb IO BCEMY CIIEKTPY KOMMYHUKATHBHBIX CUTYaLlUN;

- obecrieyeHue 0coOOM MPOCTPAHCTBEHHOW M BPEMEHHOM OpraHu3aluu
00pa3oBaTeIbHON CPEIbI;

- MAKCUMAaJIbHOC paCHIMpPCHUC 06pa3OBaT€JIBHOFO IMPOCTPAaHCTBA — BBIXO/
3a MpCACIibl 06p8.30BaTCJ'IBHOFO YUPCKIACHUAA.



Jns  paHHOW  rpynmbel  oOyyarommuxcs: y4eT OocoOeHHOCTeH |
BO3MOXKHOCTEH 00y4aroImuxcsi peaqu3yercsi yepe3 oOpa3oBaTelbHbIC yCIOBHSA
(clermanbHple  MeTOnBl  (hopMuUpoBaHHS — TIpad)O-MOTOPHBIX  HABBIKOB,
IPOCTPAHCTBEHHBIX M BPEMEHHBIX  NPEICTaBICHUN,  CIELUaIbHOE
o0opynOBaHUE, COYeTaHWe Y4YEOHBIX U  KOPPEKLUHMOHHBIX  3aHATHUN).
CrnenmanbHOe 0Oy4€HHE U YCIYTH JOJKHBI OXBaThIBaTh (PU3NUYECKYIO TEPAIHIO,
MICUXOJIOTUYECKYI0 U JIOTOMEIWYEeCKyro momolrs. s gereil ¢ TsHKEIbIMU
HApyIICHUSAMU peYd TMpH IepeOpalbHOM Mapanuye MOXET IOHAJO0O0UThCS
BCIIOMOTaTeIbHAs TEXHUKA. B YaCTHOCTH: KOMMYHHKAIIHOHHBIE
OpuUCTOocOONeHUs OT TMPOCTEWIIMX 0 0Oojee CIOXKHBIX, B KOTOPBIX
UCTIONB3YIOTCSI TOJIOCOBBIE CHHTE3aTOphl (KOMMYHHKAIIMOHHBIE JOCKH C
pUCYHKamMu, CUMBOJIamMH, OykBaMH Wi cioBamu). OOyuvaromimecs c
HApyIICHUSMU OIOPHO-ABUTaTeIbHOTO ammapara B coderanun ¢ 3IIP
HYKJIAIOTCSl B pa3paboTKe omop ¢ jAeranu3anueil B (GopMe aaropuTMoB s
KOHKPETH3aLMU ISHCTBHI TPU CAaMOCTOSATENIBHOM padorTe.

Cneyughuka npenooasanusn y4ueOH020 npeomema ¢ y4emom 0coObIX
o00pazosamenbHblX nompeoHoCmell

OcobeHHocTH 0TOOpa W ajanTaluyd y4yeOHOro Marepuaja OMpPEIENSIOTCS OCOOBIMH
oOpa3oBarenbHbIMU NMOTpeOHOCTIMU oOyuatomuxcs ¢ HOJIA, kotopele, B epByto ouepenb,
CBSI3aHBI C MPOSIBICHUSIMH MOTOPHOTO AepHIUTA. DTH HApPYIICHHUS BIUSIIOT HA CHEHUPHUKY
MIOCTPOEHUSI y4eOHOro Ipolecca, B TOM YHUCI€ U Ha OCOOEHHOCTH CTPYKTYpPUPOBAaHUS U
copepkaHusi oOpa3oBaHus. PekoMeHIOBaHO oOydeHHe OOy4aromMXCs C JIBUTaTEIbHBIMU
HapyLICHUSMHU pa3HOW CTEMEHU BBIPAKEHHOCTH (OT JIETKUX MO0 TSKEIbIX HapylIeHUH
JBUTATEeIbHBIX (DYHKIMN), WMEIOMMX HOPMAJIbHOE WHTEIUIEKTyalbHOE pa3BUTHE. Y HHUX
MOTYT BBISIBIISITBCSI HEAOCTAaTKM YCTHOM peuu: OT JIETKUX /A0 BBIPRKEHHBIX HApyIICHUH
3BYKONIPOM3HOMICHUSI. Y  OOYyYalolIMXCsl 3TOM TPYINIBl OTCYTCTBYIOT BBIPaKCHHBIC
COITyTCTBYIOILI[ME HapylIeHUus 3peHuss u ciayxa. OcoOeHHOCTH y4eOHO-I03HABaTEIbHOM
nestenbHOCTH oOydaromuxcst ¢ HOJIA Ha atame oOyueHHs Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMsl MOTYT TMPOSBIATBCA B BHUJAE CHUXKEHHOW paboTrocnocoOHOCTH, ee
MEpLATENbHOI0 XapaKTepa U ACTEHUYECKUX MPOSBICHUI.

B cootBercTtBUM c¢ pekoMenmamusimu [IpAOOII OOO HOIA He mpemycmaTpuBaercs
BHECEHHE W3MEHEHWH W JOMOJHEHHH B pabouyylo mporpaMmy MO y4eOHOMY MpeaMeTy
XuMusl, KOTOpas COIAEpXkaTeJbHO COBIAJAeT C IPUMEPHOM OCHOBHOW 00pa3oBaTesIbHON
nporpaMMoil OCHOBHOTO o0miero oOpas3oBaHus. Jlomyckaercs WHas JIOTMKAa H3y4eHUS
IpeaMeTa, a TakXke IMEepPeHOC Marepuana U3 OIHOro roja oOydeHus B APYroil ¢ ydyeroM
ocoOeHHOCTel KOHTMHTeHTa oOydaromuxcs. HeoOXoauMo HCIoOIb30BaHUE CIICIUATBHBIX
METO/I0B, IPUEMOB M CPEJACTB 00yUeHHUs (B TOM YHCIIE CHEHUATU3UPOBAHHBIX KOMIIBIOTEPHBIX
U aCCUCTHBHBIX TEXHOJIOTHI1), 00€CTICUHNBAIOIINX PEATU3ALNI0 «OOXOIHBIX MyTei» 00ydeHNUs;
[IPAKTUKO-OPUEHTUPOBAHHbBIM  XapakTep O0OydYeHMs XMMHUHM M YNPOUIEHHE CHUCTEMbI
y4eOHO-TI03HABATENbHBIX 3a/1a4, pellaeMbIX B Tpolecce 00pa3oBaHUs; CHEIHaIbHOE
o0y4yeHHe «IepeHocy» COOPMHUPOBAHHBIX 3HAaHMW M YMEHMH B HOBBIE CHUTYallUH
B3aUMOJICHCTBUS C IEHCTBUTEIHHOCTHIO; TOMOILb B Pa3BUTHH BO3MOXKHOCTEH BepOaIbHOM U
HeBepOaJIbHOW KOMMYHHMKALIMU HA YPOKaX, UCTIOJIb3Ysl pa3InYHbIe CIIOCOOBI 1OMOIHUTENbHON



aJIbTepHAaTUBHOW KOMMYHMKAIMU; oOecredeHue 0co0Oi NMPOCTPAaHCTBEHHOM M BPEMEHHOMN
OpraHM3aly  o0pa3oBaTeNbHOM  Cpelpl, C  KCIOJb30BAHWEM  JIBUTaT€IbHOTO U
OXPaHUTEJBHOI'O MEJarOrHYECKOrO PEKUMOB.

[IpyHUMIIBI ¥ TOAXO/BI K peaIu3allii IPOrPaMMBI CIIEYIOIINE:

-JluHaMUYHOCTH BOCHpUATHS yuyeOHOro Marepuana. Ilpeamnonaraer ucrnonb30BaHue 3a1aHuit
[0 CTEeNeHu HapacTaromed TpyaHoctH. Creayer nonduparh 3aJaHMsl, NPH BBINOIHEHUHU
KOTOPBIX HCHOJNb3YIOTCS JIEHCTBUSL PA3JIMYHBIX aHAJIU3aTOPOB: CIIYXOBOTO, 3PUTENIBHOTO,
KUHecTeTudeckoro. IIpuHimn nmponykTuBHOM 00pa®oTku mHpopMauuu. B nemsx myuriero
YCBOGHHS TpenMeTa, pabodas MporpamMma COCTABIISIETCS TakUM 00pa3oM, 4YTOOBI MMETh
BO3MO)KHOCTb YBEJIMYUTh KOJIMYECTBO YACOB 10 BCEM TEMaM, UCKIIOYUTH HeoOs3aTeIbHbIe
TE€MbI, COKpaTHUB OOBEM TEOPETHMUECKOTrO0 Marepualjia, COXpPaHHUB IPHU ITOM KaK MHHUMYM
0a30BbIi  ypOBEHb  IOATOTOBKM  OOydarolUXcs.  YAeauTh  Oojblllee  BHUMAaHUE
HAIITHO-OMITUPUYECKON  JlesTeNnbHOCTH. B yueOHbIl mpomecc HE0OXOAMMO BKIJIIOYATh
3aJJaHMs, TPEAINoJararlie caMOCTOATENIbHYI0 00paboTKy MH(pOpMaUKU 00ydYaroIIMMUCS C
HCIIOJIB30BAaHUEM JO3UPOBAHHOM IMOATAIHOM nomolu nexarora. [IpeaBapuTesbHO y4UTENb
oOyyaer pabortarb ¢ uH(oOpmanuen 1Mo obpasily, alropurMmy, Bompocam. OOydaromuincs
OCYILECTBIIET TIEPEHOC IMOKAa3aHHOTO crocoba o00paboTkum wuHpoOpManmuu Ha CBOE
UHAVBUAYAJIBHOE 3aJJaHKE.

-Ilpunnun  wHAMBUAYyanbHO-IU(pdepeHpoBaHHoro  noxaxoxa.  Ilpu  peanmzanuu
aJlanTUPOBAHHON MPOrpaMMbl HEOOXOIUMO HCHOIb30BaTh U (GEpEeHIIMPOBAHHBINA MOIXO0A K
KaXJoMy oOydarolieMy comiacHo ero numartHo3a u pexomennauuii [IMIIK. B mpouecce
oOy4eHusi, Y4YUTEIb YUUTHIBAET Takue OCOOCHHOCTH OOydYarollerocs, Kak pa3BUTHE
JBUTATEIBHON cdepbl, HapyleHue o01eil MOoTopuKH (00Ias HaPsHKEHHOCTh WIIH BSUTOCTb,
HETOYHOCTb JIBWKEHMH, TMapajuyd, TMape3bl, HaJU4ue MX OCTATOYHBIX SBJICHUI);
0coOeHHOCTH  paboTOCTIOCOOHOCTH  (YTOMIISIEMOCTh,  HCTOLIAEMOCTh, PACCESTHHOCTD,
IIPECHIIAEMOCTh, YCUJYUBOCTb, TEMIT pabOThbI; YBEIWYEHHUE KOJIMYECTBA OLIMOOK K KOHILY
ypoKa WM TPH OXHOOOpa3sHBIX BHIAX AEATENbHOCTH). TOHKME IBMKEHHUS TalbIeB HE
pa3BUTHl NPAKTUUECKH y Bcex oOydwaromuxcs. IlosTomy mepen yuurteneM CTOUT 3ajgadya
COBEpIIEHCTBOBAHUS JBUKEHUM M CEHCOPHOTO Pa3BUTHSI IIPU BHIIOIHEHUH NPAKTUYECKUX U
nabopatopHblx paboT. Ilpu HenocTaTOuHOM pa3BUTHUM YCTHOW pedd, TYTOyXOCTH IIpU
MPOBENEHUH TEKYIIETO0 M MTOTOBOTO KOHTPOJI HCIONB3yeT METOABI, oOleryaromnme
JOCTH>KEHUS TOJIOKHUTEIBHOIO pe3ysbTara U He TPAaBMUPYIOLLYIO ICUXUKY 00ydaroIuxcs.
-IIppHIMIT MOTHMBANMM K YYSHHIO. DTOT NPHUHIMII TOAPAa3yMEBAET, YTO KaxKaoe yueOHOe
3aJJaHU€ JJOJDKHO OBITh YETKHMM, T.€. 0Oy4aroIIMHCS OJDKEH TOYHO 3HATh, YTO HAJO CAENATh
UL TIONMY4YeHHs pe3yabrara. Y oOydYaromerocss B clyyae 3aTpyAHEHHUS [OJDKHA OBITh
BO3MO)KHOCTb BOCIIOJIB30BaTbCsl OMOPOH MO 00paslly, 10 aldropurMy (3a0bul - MOBTOPIO -
BCIIOMHIO - czienao). OnHUM U3 MyTel NOBBIMIEHHSI MOTUBAMU U 3(peKTuBHOCTH yueOHOH
JESITeIbHOCTH SIBIISIETCS BKIIIOUEHUE yYalluXcs B y4eOHO-MCCIEJ0BATENbCKYIO U IPOEKTHYIO
JESITENIbHOCTh

B coorBerctBUM ¢ 0COOBIMHM  00pa3oBaTeJbHBIMU  MOTPEOHOCTAMH  HEOOXOJUMO:
UCTIOJIb30BAaHUE CIEUUATbHBIX METOJ0B, NMPHUEMOB M CPEACTB OOydeHHs (B TOM 4YHCIIE
CIHELMATU3UPOBAHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHi), 00eCHeunBalolIUX pean3aluio
00y4eHUsI; BBICOKYIO CTETIEHb HHIUBUIYaTU3aI[MH 00yYCHHUS.

Mecto yueonoro npeamera “XUMMUA” B yueOHOM ni1ane

O6mee YHCJI0 49acCoOB, OTBCI[éHHBIX M U3YUYCHUA XUMHH Ha YPOBHC OCHOBHOI'O



obmero oOpaszoBanusi, cocrarisieT 204 yaca: B 8 kiacce — 68 dacoB (2 yaca B
Hezeno), B 9 kinacce — 68 yacoB (2 yaca B Hezento), B 10 kinacce — 68 gacos (2
gyaca B HEJICIIIO).

JIJisi KaK7aoro Kiacca MpeayCMOTPEHO pe3epBHOE ydeOHOE BpeMsi, KOTOpOe
MOXKET OBITh HCIOJIB30BAHO YYaCTHUKaMU 0Opa3oBaTEbHOTO IIpoliecca B
nensx (QOopMUPOBAHHS BapHATUBHOW COCTABISAIONICH 0Opa30BaTEIHLHOTO
MpoIecca U PacHpeieliieTCsl YYUTEIEM B paMKax KaJIeHJIApPHO-TEMAaTUYECKOrO
maHupoBanus. [Ipu 3Tom o0Osi3arenvHasi (MHBapHaHTHAs) YacTh COJIEPKAHUS
npeAMeTa, yCTaHOBJIEHHAs paboueld MporpaMMoi, U BpeMs, OTBOAMMOE Ha €€
M3Yy4Y€HUE, TOJKHBI OBITh COXPaHEHBI OJHOCTHIO.

BocnurareabHbIi NOTEHUHAJ NIPpeaMeTa «XUMHUD)
BocnurarenpHbii TOTEHIAAN TPEAMETA « XUMUS» B COOTBETCTBUU C
[IporpamMoi BOCIIUTAaHUS PEATU3YETCS YEPE3:

- TNpUBJICYCHUE BHUMaHUS OOYyYaIOIIUXCS K [EHHOCTHOMY acHEeKTy
U3y4aeMbIX Ha YpOKax SIBJICHUH, OpraHU3aluio UX paboThI ¢ MOJIy4aeMoil Ha
ypOKe COIMaIbHO 3HaYMMOW wWHPOpManuel — WHUIIMUPOBAHUE €€
00CyK/IeHUs, BICKa3bIBaHUs 00YUYalOIIUMHKCS CBOETO MHEHUS IO €€ IOBO.Y,
BBIPAOOTKHM CBOETO K HEW OTHOLIEHUS;

- IEMOHCTpaLMI0 00yYaIOIIMMCs IPUMEPOB OTBETCTBEHHOTO, I'PaXkIaHCKOTO
MOBEJICHUSI, POSIBIICHUSI YEITOBEKOIIO0US U I0OPOCEPIEUHOCTH, YEPE3
oI00p COOTBETCTBYIOLIUX TEKCTOB ISl UT€HUS, 3a/1a4 JIJISl PEIICHNUS,
POOJIEMHBIX CUTYAIUi 11 OOCY X IACHUS B KIIACCe;

- MPUMEHEHHNE Ha yPOKaX UHTEPAKTUBHBIX (POPM pabOThI ¢ OOYUIAOIIIMMHUCS
MHTEJUIEKTYaIbHBIX UTP, CTUMYIUPYIOLIUX MO3HABATEIbHYIO MOTHUBALIUIO
oOyyYaronuxcs; IMJaKTHYECKOro Tearpa, IJe MOJTyYeHHbIE Ha YPOKE 3HAHUS
OOBITPBHIBAIOTCA B T€ATPATIbHBIX TOCTAHOBKAX; AUCKYCCHI, KOTOPBIE JAOT
00y4aroImuMcsi BO3MOKHOCTh TPHOOPECTH OIBIT BEACHUSI KOHCTPYKTUBHOTO
JMaJiora; rpynmnoBoil paboTkl WK pabOThI B apax, KOTOPbIE yyar
00y4aroIuxcsi KOMaHJHOM padoTe U B3aUMOJEHCTBHIO C IPYTUMU
00yJaroIMMHUCS;

-  HWHUIMUPOBAHUE U TOJCPKKY HCCIEIOBATENBLCKON JIeATeTbHOCTH
oOyyaronmxcsi B paMKax peaju3alii UMH UHIUBUAYATbHBIX M TPYMIOBBIX
UCCJIEIOBAaTENIbCKUX MPOEKTOB, YTO JAcT OOy4YarolIMMCS BO3MOXXHOCTb
OpUOOPECTH  HABBIK  CAMOCTOSITEJILHOTO  PEIIEHUST  TEOPETUYECKOU
npoOJemMbl, HAaBBIK T€HEPUPOBAaHUSA U OQPOPMIICHHS COOCTBEHHBIX HCH,
HABbIK YBaXUTEIBHOTO OTHOIICHHUS K YYXXKUM HJesIM, O(OPMIICHHBIM B
paboTax Apyrux MCCIeA0BaTeNel, HABBIK MyOIMYHOTO BBICTYILICHUS TEpe



ay,ZIHTOPI/Ieﬁ, APryMCHTHUPOBAHHUA U OTCTANBAHUA CBOEH TOYKH 3pCHUA.

COAEPKXAHUE YYEBHOI'O ITPEIMETA «XUMUA”

Kypcusom obosnauen yueOmvlii mamepuain, KOMOPHIL UYYAEMCS, HO He 6bIHOCUMCS HA
NPOMEICYMOUHYIO U UMO208YI0 AMMeCMAayuio.

8 KJIACC
IlepBoHaYaIbHBIE XUMUYECKHE TOHATHUS
[Ipenmer xumuu. Posib XMMHUM B )KM3HM 4YeoBeKa. Tena u BemecTBa. GU3NYECcKUe CBOKMCTBA
BEILIECTB. ArperatHoe cocTosiHue BeuecTB. [loHsTHe 0 METOaX MO3HAHUS B XUMHH. XUMHUS
B cucteme Hayk. UncTele BemecTBa U cMecH. CriocoObl pa3/ieieHus CMECe.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 1eMEeHThl. CHMBOJIBI XUMUYECKHX AJIEMEHTOB. [IpocThie
U CIIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISipHOE yueHue. Xumuueckas popmyna. BaneHtHocTh
aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BellecTB. OTHOCHUTENbHAS
aromHasi Mmacca. OTHocuTenbHasT MOJIEKYJsipHass Macca. MaccoBasi J10JI1 XMMHYECKOTO
AJIEMEHTa B COCIMHEHHH.

Ou3nyeckue U XUMUYECKHE SBIEHUS. XHUMHUYecKas peakuus U e€ MpHU3HAKU. 3aKOH
COXpaHEHUs] MAacChl BemecTB. XWMHUECKHe ypaBHeHUs. Kiaccupukanus XUMHUYECKUX
peakIuii (CoeTuHEHNs, Pa3I0KEHUs, 3aMEIIICHUSI, OOMEHA).

XUMHUUECKUN HKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOH, C MpaBUIaMu paboOTHI B
nabopatopud W npuéMaMu oOOpaiieHus ¢ J1abopaTopHBIM O0OpYIOBAaHHEM; H3YYEHUE U
omucaHue (QU3NIECKUX CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIICCTB; HAOIIOJACHHE
¢uznueckux (IJIaBlI€eHWE BOCKA, TasHUE JbJa, PACTUpPaHHE caxapa B CTYIKe, KUMEHUE U
KOHJICHCAIUsl BOJIbI) U XMUMHUYECKUX (TOpEHHUE CBEYM, MPOKATMBAHUE MEAHOWU MPOBOJIOKH,
B3aUMOJICUCTBHE MeJla C KHCJIOTOW) SIBICHHWH, HAOMIOACHUE W OINHUCAHHE IPU3HAKOB
MIPOTEKaHUsI XUMUUYECKUX peakui (pa3iokeHne caxapa, B3auMOACHCTBUE CEPHOM KUCIOTHI C
xJjopuaoM Oapusi, paznoxeHue ruapokcuna menu(ll) mpu HarpeBanwm, B3aMMOJEHCTBHE
xene3a ¢ pactBopom coiu menu(ll)); uydenne criocoOoB pazneneHusi cMecel (¢ TOMOIIBIO
Maruurta, (QuIbTPOBAaHWE, BBIMApUBaHUE, IUCTWLIALMUSA, XpoMmartorpadus), NpOBEACHUE
OYMCTKH TIOBapEHHOW COJIM; HAONIOJCHWE M OIMHCAHWE PE3yAbTaTOB MPOBEACHUS OIIBITA,
WUTIOCTPUPYIOIIET0  3aKOH  COXPAaHEHUS  MAacChl;  CO3J]aHME  MOJeNell  MOJeKyI
(IapocTep>KHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopong — asneMeHT M MpOCTOE BEIIECTBO.
Haxoxxnenne xuciaopoga B mpHpone, (QHU3MUYECKHEe M XUMHYECKHE CBOMCTBa (peakuuu
ropeausi). Oxcuasl. [Ipumenenne kucinopona. CrocoObl TOMy4YeHUS KHUCIOpona B
naboparopuu U MpoMbIlUIeHHOCTH. KpyroBopot kucinopoaa B npupozae. O30H — alsIoTponHast
MoU(pUKALKs KUCTIOPO/Ia.

TeruoBoit 3¢deKT XUMHUUYECKOH peakluh, TEPMOXHMHUUYECKUE YpaBHEHUS, OK30- H
SHIOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHHE BO3/lyXa, YCHIICHHE
napHUKOBOTO d(dekra, pazpyiieHne 030HOBOTO CIIOS.

Bomopox — anemenT u mpocroe BemecTBo. Haxoxxaenue Bogopoaa B npupoje, Gpuzndeckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoydeHusi. Kuciotsl u comnu.

KosnuvecTBo Bemecrsa. MoJub. Mossipaast macca. 3akoH ABOrajapo.

MossipHbIil 006EM Ta30B. PacuéThl Mo XUMUYECKUM ypaBHEHUSIM.
®dusnyeckue cBoMcTBa Boabl. Boma kak pactBoputenb. PacTBopel. HacelllieHHBIE U



HEHACBILIEHHBIE PAaCcTBOPBIL. Pacmeopumocms eeujecms 6 6ode.1 MaccoBasi 1015l BelllecTBa B
pacTBope. XuMuieckue cBoiicTBa Bobl. OcHoBaHMs. Poiab pacTBOPOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boasl B mpupoje. 3arps3HeHre NpUpoAHbIX BoJ. OXpaHa W O4YMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranuueckux coenuHeHuil. Oxcunabl. Knaccuduxanms okcumos:
coieobOpasytoniie  (OCHOBHBIE, KHCIOTHBIe, aM(OTepHBIE) U  HecoleoOpasyrolue.
Homenknatypa oxcumoB (MeXIyHaponHas W TpuBUajibHas). Dusnueckre M XUMHUYECKUE
CBOKCTBA OKCUIOB. [lonydeHne OKCHUI0B.

OcHoBanuga. Knaccudukanus ocHoBaHMii: UHIENOYM UM HEPACTBOPUMBbIE OCHOBaHUS.
Homenknarypa ocHoBaHuil (MexayHapoaHas U TpuBUaibHas). OU3NUECKUE U XUMUYECKUE
cBoMcTBa ocHOBaHMil. [loyueHrue ocCHOBaHUIA.

Kucnotel. Knaccudukanus kucnor. HomeHkmaTypa KHCIOT (MeXAyHapoaHas W
TpuBHaibHas1). PU3NUECKUEe U XMMUUECKUE CBOMCTBAa KUCIOT. P akTuBHOCTH MeTaioB H.
H. bekerosa. [lonyueHue KUCIOT.

Coumn. Homenkiarypa coJieii (Me:KIyHapoAHasi M TPMBHAJIbHASA).

duznueckue U XUMHUYECKUe cBorcTBa coneil. [lomyuenue comneit.

I'eneTnyeckasi cBSI3b MeXK1Y KJIACCAMU HEOPraHMYECKHUX COeUHEHUIA.

XHUMHUYECKUN IKCIEPUMEHT: Kau€CTBEHHOE ONPEIEJICHUE COACPIKaHUsI KUCIOPO/Ia B BO3IyXE;
MoJy4YeHue, coOupaHue, pacro3HaBaHWE M M3YYE€HHE CBOMCTB KHCIOpOjAa; HaOmromeHne
B3aUMOJICUCTBUSl BEUIECTB C KHCIOPOAOM M YCJIOBHMS BO3HUKHOBEHHUS U TPEKPALICHUS
ropeaus (IoXKapa); O3HAKOMIIEHHE C O00pa3llaMH OKCHJOB W ONHCAaHHE WX CBOWCTB;
MojilyueHue, coOupaHue, pacro3HaBaHME W M3yYEHUE CBOWCTB Bojopona (TopeHue);
B3auMojelicteue  Bojmopoxa ¢ okcugom  meau(Il)  (Bo3MOXXHO — MCMONB30BaHUE
BUJIcOMaTepuasoB); HaOIroneHHe 0O0pa3IoB BELIECTB KOJUYECTBOM | MOIIb; HCCIEOBaHHE
OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C pa3IMYHONM pPACTBOPUMOCTHIO; MPUTOTOBJIECHHE
pacTBOpPOB € OMPENEIEHHOM MacCOBOM [0JIEM pacTBOPEHHOTO BEIIECTBA; B3aUMOJEHCTBUE
BO/IbI C METa/IaMH (HaTpueM M KajibliueM) (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEpPUAIIOB);
ONpENEICHUE PACTBOPOB KHUCIOT M WIEJOYEH C IMOMOIIBIO WHIUMKATOPOB; HMCCIEIOBAaHUE
00pa31oB HEOPraHNYECKHUX BEUIECTB PA3IUYHBIX KJIACCOB; HAOIIOEHNE N3MEHEHHS OKPACKH
MHANKATOPOB B pacTBOpax KUCJIOT M ILIeNoYeii; n3ydyeHue B3aumonaenctus okcuaa meau(Il) c
pacTBOPOM CEPHOM KHUCIIOTHI, KUCIOT C METaJlJlaMH, peakUuil HeHTpaau3aluu; MNOJyuyeHUe
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJHOTO MeTajla JIPYyrUM H3 pacTBOpa COJH;
pElIeHrnEe D3KCIEpUMEHTANbHBIX 3aJad o Teme «BaxHeilne Kiaacchl HEOPraHUYECKHUX
COCTUHEHUIY.

Ilepnonnueckuin 3akoH u llepuogudeckas cucrema XxuMmuueckux osvieMeHtoB J[. U
MenpneneeBa. CrpoeHue aromMoB. Xumu4eckas CBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu

[IepBble MONBITKH KIacCU(PUKAIIMM XUMUYECKUX deMeHTOB. [IoHsATHE O rpynmax CXOAHBIX
9JIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAJUIbl, TIaJIOTE€Hbl, MHEPTHBIE TIa3bl).
DJeMeHTbI, KOTOpble 00pa3ytoT aMm(pOTepHbIE OKCHUIIBI U THIPOKCHU/IBL.

Ilepuonnueckuin 3akoH. Ilepumonmmueckas cucremMa Xumudeckux oviemenros /[l .
MenneneeBa. KopoTtkonepuonnas u aymHHONIepuoaHas (opmbel [lepuogndeckoit cructemsl
xumuueckux smemeHToB [l M. Menpeneesa. llepuonbl u rpynnbl. PU3HYECKUH CMBICHT
MOPSIIKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI AIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBIX sifiep. M3oronsl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o0oouek aromMoB TepBbIX 20 XUMHUUYECKUX dyieMeHTOB llepuommueckoit cuctembr 1. U.
MenneneeBa. XapakTepuUCTHKa XHMHUYECKOTO JJIEMEHTAa [0 €ro IOJOXEHHIO B
[Tepuoguueckoii cucreme 1. 1. Menneneena.



3aKOHOMEPHOCTH WM3MEHEHHUsl pajnyca arOMOB XMMHMUYECKHX DJIEMEHTOB, METANIMYECKUX U
HEMETAJTMYECKUX CBOMCTB MO Tpynmnam u nepuoaam. 3HadeHue [lepuonnueckoro 3akoHa u
[leproanueckoil cUCTeMbl XMMUYECKHUX AJIEMEHTOB JJIsi pPa3BUTHS HaykH M mpakTtuku. /1. U.
MemnpeneeB — y4€HbIN U TPaKJaHUH.

Xumuveckas cBsizb. KoBajieHTHas1 (MOJIsIpHASI M HEMOJISIPHASA) CBA3b.
DNEKTPOOTPHUIIATEIIBHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHAs! CBS3b.

Crenenb okuciaeHuss. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH.

[Ipotieccrl okuciiennst 1 BoccTaHoBIIeHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN DKCIEPUMEHT: H3ydeHHe O0Opa3lloB BEIIeCTB METANIOB M HEMETaJIOB;
B3aUMOJICUCTBHE THAPOKCU/IA IITHKA C PACTBOPAMH KUCJIOT U IIEJIOUEH; MPOBEICHUE OTBITOB,
WUTIOCTPUPYIOUINX TMPUMEPbl OKHCIUTENbHO- BOCCTAHOBUTENBHBIX peakiuii (ropeHue,
pEeaKIH pa3IoKEeHUS, COSTUHEHNS).

MexnpeaMeTHbIe CBSI3U

Peanuzamust MeXnpeIMETHBIX CBsSI3ed NPH HU3YYEHUU XUMHUU B § KIJIACCE OCYIIECTBIISIETCS
yepe3 HCIONb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyUHBIX TMOHSATUH, TaK M TOHATHUH,
SIBJISIFOITUXCS CUCTEMHBIMU JIJIS1 OTACJIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAy4dHBIN (DaKT, rumoresa, TEOpPHs, 3aKOH, aHAJIN3,

CUHTE3, KiIaccu(UKausi, TEPUONUIHOCTh, HAONIONEHUE, SKCIEPUMEHT, MOJACIUPOBaHUE,
U3MEepEeHHe, MOJIEIb, SIBJICHHE.

®dusuka: Marepusi, aroMm, DdJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUA, HN30TOIIbI,
pPaZlMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUIN 3apsjl, BEIIECTBO, TeJIo, 00bEM, arperarHoe
COCTOSIHHE BEIIECTBA, ra3, PU3NICCKUE BEIMINHBI, SAUHHUIIBI H3MEPEHHUs, KOCMOC, TUTAHETHI,
3BE31p1, CoJrHITE.

buonorust: porocunres, qpixanue, bnocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuHEpabl, TOPHbIE MOPOJIbI, OJIE3HbIE NCKOTIaeMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo M XMMHUYecKas peakuus

[lepuonnueckuit 3akoH. Ilepmonnueckas cucrema xumuueckux oanementoB /[l .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XHMUYECKHUX
AIIEMEHTOB MEPBBIX TPEX MEPUONIOB, KalHs, KaJbIUs M MUX COCIUHEHUI B COOTBETCTBHH C
II0JIOKEHUEM 3JIEMEHTOB B lleprnonuyeckoii cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHUAbl XUMHUYECKOM CBA3U. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKH M BUJA XUMUYECKOU
cesizu.Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BELIECTB (MEXKIyHapoAHas U
TpUBHAJIbHAS). XHUMHUYECKHE CBONCTBAa BEILIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCTUHEHHH, TeHeTUYEeCKasl CBA3b HEOPraHUUYECKUX BEIIECTB.
Krnaccudukanuss XUMHYECKHX PEAKIUH MO Pa3IMYHBIM MpH3HAKaM (0 YHCIy U COCTaBY
YYacTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIIOBOMY 3((eKTy, M0 HW3MEHEHHUIO CTereHen
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB, 10 00PaTUMOCTH, M0 YYaCTHIO Karamu3aTopa). JK30- U
SHAOTEPMUYECKUE  PEaKIUH, TepMOXuMHUuyeckue ypaBHeHusa.lloHsTe o ckopoctu
xuMu4deckoil peaknuu. [loHsiTHE 00 0OpaTMMBIX U HEOOPATHMBIX XUMHUYECKUX PEAKIIUSX.
[ToHsiTHE O TOMOTE€HHBIX W T'€TEPOTCHHBIX peaKUUsIX. [IoHAmue 0 XUMU4eckom pasHo8ecuu.
Dakmopyl, enuAIOWUEe HA CKOPOCMb XUMUYECKOU peakyuu U NONONCEHUe XUMUYECKO20
pasHosecus.

OKHCIUTENHbHO-BOCCTAHOBUTEIbHBIC peakiuu, AIIEKTPOHHBII OanaHc



OKHCIIMTEIbHO-BOCCTAHOBUTEILHON pEaKIMH. Cocrasnenue ypaBHEHUH
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN € MCIOIb30BAHUEM METOAA AJIEKTPOHHOIO
OanaHca.

Teopus >IEKTPONUTUYECKOW IUCCOLMALNU. DIEKTPOIUTHI U HE3IEKTPONUTHI. KaTHOHBI,
aHMOHBI. MeXaHu3M JHCCOIMALMU BEIIEeCTB C pa3jIMYHbIMU BHJAMH XMMHUYECKOM CBS3H.
Crenens nucconuanuu. CuiabHbIE U C1a0bIE JIEKTPOIUTHI.

Peakiiun moHHOro obMeHa. YcioBHs NMPOTEKaHHWs PEeakUUid MOHHOro oOMeHa, MOJIHbIe U
COKpalIEHHbIE NOHHbIE ypaBHEHHUs peakiuil. CBONCTBA KUCIOT, OCHOBAaHUH U COJIEH B CBETE
NpPEACTaBICHUN 00 SIEKTPOIUTHUYECKON aucconuannu. KauecTBEeHHbIE peaklMM Ha HOHBI.
Iouamue o eudponuse coneii.

XUMHUECKUH HSKCHEPUMEHT: O3HAKOMIIEHHME C MOJAEISIMHM KPHCTANIMYECKUX pPEIETOK
HEOPTraHMYECKHUX BEIIECTB — METAJUIOB M HEMETa/IoB (Tpadura W aiMasa), CIOKHBIX
BEIIECTB (XJIOpUAA HATPUS); UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIUU OT
BO3/ICHCTBHS pa3iIM4yHBIX  (PAKTOPOB; MCCIENOBAHUE DIIEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB, Mpolecca JUCCOLMALUU KHUCIIOT, LIeJo4ed M coned (BO3MOXHO MCIIOIb30BAHUE
BUJICOMATEPUAJIOB); IPOBEJIEHUE OINBITOB, WUIIOCTPUPYIOIUX MPU3HAKA MPOTEKAHUS
peakiuii MOHHOro obMmeHa (oOpa3oBaHME OCaJKa, BbIIEICHUE TIa3a, 00pa3oBaHHUE BOJBI);
OTIBITOB, WILTIOCTPUPYIOMIUX MIPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIUii
(ropeHue, peakuuu pa3ioKeHHsl, COEAMHEHHs); pacllO3HaBaHUE HEOPraHMYECKUX BEIECTB C
IIOMOIIbIO KaUECTBEHHBIX PEAKIIMI Ha MOHBI; pELICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4.

HeMmeTaJuibl M UX COeIUHEHUS

OOmiast xapakrepucTuka rajoreHoB. OcoOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTETICHU
okucienus. CrpoeHue U (QU3MUYECKUE CBONCTBA IMPOCTHIX BEIIECTB — TaJIOTEHOB.
XHUMHUYECKHE CBOICTBA Ha IpUMEpE XJopa (B3aMMOJEHCTBUE C METallaMU, HEMETAaJJIaMH,
mienoyamu).  Xuoposojpopon. CorsiHash KHUCJIOTa, XHUMHUYECKHE CBOMCTBa, IOJyYeHUE,
nmpuMeHeHue. J[lelicTBue XJjopa M XJIOPOBOAOPOAA HAa OpraHM3M 4esloBeka. BakHeimne
XJIOPUBI U UX HAXOXKICHUE B IPUPOJIE.

OOmast xapakrepuctuka »s1neMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

Ctpoenne 1 Qu3NUECKHUE CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U Cepbl. AJITOTPOITHBIE
Momu(UKAIIUA KUCIOPOJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOa, CTpOCHHUE,
¢usnueckre M XUMHYECKHE CBoMcTBA. OKCHABI CEpbl KaK TMPEICTABUTEIN KHCIOTHBIX
okcus1oB. CepHas KHCIOTa, (U3NYECKHe U XMMUYECKHE CBOICTBa (001I1e KaK MpecTaBUuTeNs
Kjlacca KHCIOT H  chenuduueckue). XUMHUUYECKHE pPEaKIMH, JIeXkKallde B OCHOBE
MIPOMBITIIUICHHOTO Croco0a TOoaydeHuss cepHol KucioThl. [lpumenenue. Comu cepHOM
KHCJIOTHI, Ka4YeCTBEHHAasI peakius Ha cynbpar-uoH. HaxoxneHnue cepsl U €€ COeqUHEHUI B
npuposie. XUMUUECKOE 3arpsi3HEHUE OKPYXKAroIIed Ccpebl COSTUHEHUSIMH Cepbl (KHUCIOTHBIE
TOXKTH, 3arPA3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €r0 MPEeI0TBPAILECHHS.

OOmas xapaktepucTtuka dieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTETIEHN OKUCIICHHUS.

A3OT, pacmpocTpaHeHue B mpuponae, GU3MYECKHe W XHUMHYEeCKHe cBoiicTBa. KpyroBopor
azora B mpupope. AMMHAK, €ro (U3UYECKHEe U XHMHUYECKHE CBOWCTBA, IMOMYyYCHHE U
npuMmenenue. Conu aMMOHMS, UX (U3MYECKHE U XUMHYECKHE CBOWCTBA, MpPUMEHEHUE.
KauecTBeHHas peakuusi HA MIOHBI aMMOHHUS. A30THasl KUCIIOTa, €€ moyydyeHue, (pu3ndeckue u
XUMHUYECKHE CBOMCTBa (0OIIME KaK TMPEACTABUTENS Kilacca KHUCIOT W CHeHU(pUYECKUE).
Hcnonp30BaHME HUTPATOB W COJNICH aMMOHHS B KaueCTBE MHHEPAIbHBIX YIOOpEHUH.
XUMUYECKOEe 3arpsi3HEHUE OKpY KAIoUIel cpeibl COeTUHEHHUSIMH a30Ta (KUCIOTHBIE JTOXKIH,
3arpsiI3HEHUE BO3/lyXa, [I0YBbI U BOAOEMOB).



docdop, ammorponHbie Moaudukanuu dochopa, GuMUECKHe W XUMHUUYECKUE CBOWCTBA.
Oxcun docdopa(V) u dochopHas kucnora, Q(uU3NIECKUE U XUMUYCCKHE CBOKCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KaUeCTBE MUHEPAIbHBIX YIOOPEHU.

OOmast xapakrepuctuka »s1neMeHToB [VA-rpynmnbsl. OCOOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTETIEHNU OKUCIICHUSI.

VYrepon, amioTpornHble MOAM(UKAINKM, PACHPOCTpaHEHHE B TpUpoxae, (QHU3NUecKue M
XUMHUYEcKHe cBoiicTBa. Afcopbuus. KpyroBopot ymiepona B mpupozae. OKCUIbl yriepoaa, ux
(du3nUYeCcKre U XUMHYECKHE CBOICTBA, JCHCTBHE

Ha JKUBbIE OPTaHU3MBbI, MOIYYeHHE U IPUMEHEHHE. DKOJIOrHuecKre MpoOiIeMbl, CBSI3aHHbIE C

okcuaoMm yriaepona(IV); rumoresa ro06anbHOTO MOTEIUICHUS KIMMAaTa; MapHUKOBBIN (P EKT.
VYronbHas kuciota U €€ comu, uXx (U3NYECKHe M XUMHUYECKHE CBOWCTBA, IMOJNyYECHUE U
npuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAaTHOHBI Vcrmonb3oBaHME KapOOHATOB B
ObITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U CEThCKOM x03giicTBe. [lepBoHavanbHble MOHATUS 00
OpPraHMYECKHMX BEIIECTBaX KaK O COEOUHEHMSX yriepoAa (MeTaH, 3TaH, dTUJIEH, alleTUIIEH,
3TaHOJ, DIMIEPUH, YKCYCHasi KUCIOTa). Mx cocmae u xumuyeckoe cmpoeHue. IloHsitue o
OMOJIOTUYECKH BAaXKHBIX BEIIECTBAX: XHpaxX, OenKax, yIIeBOAAX — M HMX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOUHCMB80 Op2aHU4ecKux U HeOp2aHUu4ecKux coeOUuHeHul.

Kpemuuii, ero ¢usnueckne W XHMUYECKHE CBOWMCTBA, IOIy4YeHHE U MPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmue mnpencraBienuss o6 okxcuzae kpemuusa(IV) u
KpeMHHEBOM kuciore. CHIIMKAThI, UX HCIOIb30BaHUE B OBITY, MEIUIMHE, IPOMBIIUIEHHOCTH.
Baoicnetiviue  cmpoumenvuvie  mamepuanvi:  Kepamukd, CmMeKa0, YemeHm, OemoH,
arcenezobemon. Ilpodnemvl 6€30naACHO20 UCNONL30BANHUA CHPOUMENbHBIX MAMEPUATIO8 8
NOBCEOHeBHOU HCUSHU.

XVUMUYECKUN JKCIEPUMEHT: M3Y4YeHHE O0O0pa3lloB HEOPraHWYECKUX BEILECTB, CBOWCTB
COJITHOM KHUCIJIOTBI; TPOBEJACHHE KAaue€CTBEHHBIX pPEaKIMi Ha XJIOPUAMOHBI M HaOIoAeHHE
MPU3HAKOB HMX MPOTEKAHUS; OMBITHI, OTpaXkarouue (U3NYECKHe M XMMHUYECKHE CBOWMCTBA
raJIOTeHOB U MX COEIUHEHHH (BO3MOKHO HMCIIOJIb30BaHNE BHAEOMATEPHAIIOB); 03HAKOMIICHHE
c oOpa3umaMu XJIOpUAOB (TaJOTeHUIOB); O3HAKOMJIICHME C oOpa3mamMu cepel u €
COCTMHEHHUSIMHU (BO3MOXKHO HCITOJIb30BAaHUE BHACOMATEPHAIIOB); HAOMIOJACHHE Tporiecca
oOyIIMBaHUs caxapa IO JACWCTBHEM KOHLIEHTPUPOBAHHOM CEpHOW KHCIOTHI; H3y4YEeHHE
XUMUYECKUX CBOMCTB pa30aBIECHHON CEPHOM KHUCIIOTHI, MPOBEACHUE Kau€CTBEHHOW PeaKIUK
Ha Cynb(]ar-uoH U HaONIONEeHUE MpU3HAKAa €€ MPOTEKAHWs; 03HAKOMJICHHE ¢ (U3NYECKUMU
cBoiicTBamMmu  azora, (¢ochopa W WX coeauHEHUH (BO3MOXKHO  HCIIONH30BaHUE
BUJICOMATEPUANIOB), 00pa3liaMi a30THBHIX U (oc(OpPHBIX yIOOpEeHUH; MoryueHne, COOMpaHue,
pacrno3HaBaHHE M M3y4Y€HHE CBOICTB aMMHaKa; MPOBEACHNE KaueCTBEHHBIX peaKIMii Ha HOH
aMMOHUSI W Qoc}aTHOH M U3yYEHHE TPU3HAKOB MX MPOTEKaHHs, B3aUMOJEHCTBHE
KOHLICHTPUPOBAaHHOW  a30THOM  KHCJIOTBI C  Menplo  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPUANIOB); M3Yy4YE€HHE MOJAETCH KPUCTAIMUECKUX pemEToK anmMasa, rpadura,
¢bynnepeHa;  O3HAKOMJIEHHE €  TPOIECCOM  aAcOpOIUU  pacTBOPEHHBIX  BEIECTB
aKTUBHPOBAaHHBIM YIIEM W yCTPOHMCTBOM TNPOTHMBOrasa; MOJy4YeHHE, coOMupaHue,
pacrno3HaBaHHE U U3yYEHHE CBOMCTB YIIIEKUCIIOTO I'a3a; MPOBEICHNE KaueCTBEHHBIX PeaKIuil
Ha KapOOHAaT- M CWJIMKAT- MOHBI U M3y4YCHHE NMPU3HAKOB UX IMPOTEKAHHUS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHON MPOMBIIUICHHOCTH; PElIeHUE SKCIIEPUMEHTAIBHBIX 33134 [0 TEME
«BaxkHenme HeMeTaulbl U UX COSAUHECHUS».

10 kaacc
MeTaaJbl U UX COCANHEHUS



OO011as XxapakTepuCTUKa XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU MX MOJIOKECHHUS B
[Iepunonnueckoit cucrteme xumudeckux anemeHToB JI. M. MenaeneeBa U CTpOEHUsI aTOMOB.
Crpoenue MeramioB. Metainuyeckasl CBA3b U METAJUIMYECKash KPUCTAJUIMYECKAs PEIIETKA.
DNEKTPOXUMUYECKUN PsiJi HaNpsOKeHU MeTaiioB. Du3MYecKue W XMMHYECKHUE CBOMCTBA
MeTtaioB. OO6mue crmocoObl MomydyeHuss MeTauioB. [loHsATHE O KOppO3WH METAIOB,
OCHOBHBIE CTOCOOBI 3aIIUTBI X OT Kopposuu. CruiaBel (CTaslb, YyTyH, JIOPATIOMUHUMH,
OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenouynbie MeTaiuibl: TosoxkeHue B [lepuonnueckoit cucreme Xumudyeckux ammemMeHTon . H.
MenpneneeBa; CTpO€HHE MX arOMOB; HaxXOXJeHHE B mpupoje. OPuU3NuecKue U XUMUYECKHE
cBoiicTBa (Ha mpumepe Harpuss M Kaimus). OKCuAbl M TUAPOKCHABI HATpUsl M Kallus.
[IpuMeHeHne MEen0YHbIX METAJUIOB U UX COETMHEHH.

[[{esrouHO3EeMENBHBIE METAJUIBI MarHUM U KaJIbLIUN: ITOJIOKeHKE B [lepuoaudeckoil cucreme
xumudeckux snemMeHToB [[. . MeHaeneeBa; CTpO€HHE UX aTOMOB; HaXOXKJICHHE B IPUPOJIE.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus 1 Kaiblus. BaxHenire CoeIMHEHUS KaJIbLHs
(okcun, ruapokcu, coiu). JKECTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEeHHUS.

Amomunuil: nonoxenue B Ilepumogmueckoil cucreme xummdeckux snemeHroB J[. M.
MenpneneeBa; cTpoeHue aroma; HaxoxkJaeHue B mpupoae. Du3nMueckue U XUMUYECKHE
CBOICTBa aTFOMUHMS. AM(OTEPHBIC CBONCTBA OKCH/IA M THAPOKCH]IA ATFOMIHHS.

Kenezo: mnonoxenune B Ilepuonnueckoir cucremMe xumuyeckux osaementoB [[. N.
MenpeneeBa; cTpoeHue aroma; HaxokaeHue B Ipupoae. Pusnueckue U XUMHUYECKHE
cBoiicTBa ene3a. Oxcunbl, ruapokcuansl u comu sxene3a(ll) m sxkenmesza(Ill), mx cocras,
CBOWCTBA M TMOJydeHHE. XUMHUYECKHN SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3laMH METalIOB
U CIUIaBOB, MX (PU3MYECKUMHU CBOMCTBAMHU; H3YUEHHE PE3yJbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXXHO MCIOJIb30BAHHE BHUACOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJCHUCTBHS OKCHAA
KaJbIUsl U HATpHUs C BOAOH (BO3MOXXHO HCIIOJIb30BAaHUE BHICOMATEpPUANIOB); UCCIEIOBAHHE
CBOMCTB KECTKOM BOJIBI; ITpOLiecca TOPEHUS JKeJIe3a B KUCIOPOE (BO3MOXKHO UCIIOIb30BaHUE
BUJICOMATepUasoB); MPU3HAKOB IMPOTEKAHUSA KAYECTBEHHBIX pEaKIMid Ha HOHBI (MarHus,
KanbIus, amroMuHus, muHka, xene3a(ll) u xenesa(lll), menu(Il)); HaOmroneHUe M OMMICAHKE
MPOLIECCOB OKpalIMBaHUs IJaMEHH MOHAMHU HaTpus, Kaiaus M KanblMs (BO3MOXKHO
WCIIONB30BAaHUE BHJICOMATEPHUATIOB); HCCIEIOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA
QTIOMUHHS W THUIPOKCHIA LMHKA; pEHIeHWE OSKCIEPUMEHTAIbHBIX 3a7ad 10 TeMe
«BaxkHenme MeTaJuIbl U UX COEUHEHUS.

XuMus 4 OKpPYKA0IIAs cpena

HoBeie Marepuansl u TexHonoruu. BemecTtBa W Marepuaibl B TNOBCEIHEBHOM KH3HU
yesnoBeKka. XUMHUS U 310poBbe. be3onacHoe ucnoibp30BaHUE BEIIECTB U XUMUYECKUX PEAKIIUM
B ObITy. [lepBast mOMOIIs MPY XUMHYECKHUX 0KOTaxX

n orpaBieHHUsX. OCHOBBI 3KOJIOTMYECKOM TPAMOTHOCTH. XHUMHUYECKOE 3arpsa3HECHHUE
OKpyXxarolei cpeabl (mpenenbHas nomyctumasi koHueHTparus BemecTB — I[IJIK). Pomb
XMUMHH B PEIICHUN IKOJIOTHUECKUX POoOIeM.

[IpuponHbie UCTOYHHUKH YTIEBOAOPOAOB (Yrollb, MPUPOAHBIN ra3, HEPTH), MPOMYKTHl HX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIUIEHHOCTH. XUMUYECKUI SKCIIEPUMEHT: U3yUeHUe
00pa3IoB MaTepuanoB (CTEKIIO0, CIUIABbl METAJIOB, MTOJIMMEPHBIC MAaTEPUAIIBI).
MexnpeaMeTHbIe CBA3U

Peanuzamust MeXnpenMeTHBIX CBS3€H MpHU M3YyUYEHUU XUMHUU B 9 Kjacce OCyIIeCTBISETCS
yepe3 MHCIONb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyUHbIX MOHSATUH, TaKk M IOHATUH,
SIBIISIFOIUXCS CUCTEMHBIMHU JJIS1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOI'O IIUKJIA.

OO61ue ecTecTBEHHO-HAYYHbIEC MOHATHUS: HAy4dHbIH (DaKT, runoresa, 3aKOH, TEOPHsl, aHAIIN3,
CUHTE3, KiIaccu(uKanus, NEPUOIUYHOCTh, HAOMIONEHUE, SKCIEPUMEHT, MOACIUPOBAHUE,



U3MEPEHHE, MOJICIIb, SIBIICHUE, TAPHUKOBBIH Y(P(EKT, TEXHOIOT S, MATEPUAIBL.

®usuka: wmarepusi, aroM, DOdIIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJ, H3OTOIIbI,
PaJIMOAaKTHBHOCTb, MOJICKYNIA, OJEKTPHYCCKUN 3apsij, HPOBOIAHUKH, MONYIPOBOIHHKH,
JMAIIEKTPUKH, (DOTODIIEMEHT, BELIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSHHE BEIeCTBa, ras,
PacTBOp, PacTBOPHMOCTb, KPUCTAIMYECKas PEIIETKa, CIUIaBbl, (U3UYECKUE BEIHYHHBI,
CIMHUIBI M3MEPEHUsI, KOCMHUUYECKOEe MPOCTPAHCTBO, IUIaHEeTh, 3BE31b1, ConHile. buomnorus:
doTocuHTe3, ApIXaHUe, OHochepa, IKOCUCTEMa, MHUHEPAIIbHBIC YI00PEHHUs, MUKPOJIEMEHTHI,
MaKpOdJIEMEHTHI, MUTaTeNbHbIE BenecTBa. [ eorpadus: armocdepa, ruapocdepa, MUHEPAIBL,
TOpHBIE TTOPOJIBI, MOJIE3HBIE HCKOMAeMBbIe, TOILTUBO, BOAHBIE PECYPCHL.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O
HPEIMETA «XUMHUA» HA YPOBHE OCHOBHOI'O OBHLIEIO
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATDI:
JIMuyHOCTHBIE pe3yJbTaThl OCBOCHHMS IPOrpaMMBbl OCHOBHOTO O0IEro oOpa3oBaHUs
JOCTUTAIOTCS B XOZ€ OOydYeHUs XMMHMHM B €IUHCTBE Y4eOHOM M BOCIHTATEIbHOMN
nestenbHOCTH  OpraHu3anMi B COOTBETCTBUUM € TPAAMLMOHHBIMU  POCCHUMCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMHM, INPHUHATBIMH B OOIIECTBE
OpaBUJIaMM ¥ HOpPMaMH TOBEIEHHS M CIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHMA,
CaMOpa3BUTHA M coluanu3auuu oOydarommxcs. JIMYHOCTHBIE pE3yabTaThl OTPAXKAIOT
c(OpMHPOBAHHOCTh, B TOM YHCJIE B YACTH:
ITaTpuoTHY€eCKOro BOCIIMTAHUSA

1. IEHHOCTHOTO OTHOIIEHHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUECKOMY U HAyYHOMY
HACJIEIUIO, IOHUMaHUs 3HAYE€HUS XUMHYECKOU

HAayKd B OJKU3HM COBPEMEHHOIO OOIIECTBAa, CIIOCOOHOCTH BIAAETh JIOCTOBEPHOM
uHpopMaLueil 0 NepeioBbIX JOCTHXKEHUSAX U OTKPBITUSAX MUPOBOM U OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTpOicTBE MHpa 1 00IIECTBA;

Fpa?KZ[aHCKOFO BOCIUTAHUA

2. TIPEACTABJICHHS O COIMAIBHBIX HOPMaX M MpaBUIaX MEKINYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBCE, KOMMYHPIKaTI/IBHOﬁ KOMIICTCHTHOCTHU B O6IJ.I€CTB€HHO HOJIC3HOI>1,
y4eOHO-UCCIIeI0BaTENHCKOM, TBOPYECKON M IPYTUX BUAAX JAEATEILHOCTH; TOTOBHOCTH
K pPa3HOOOpa3HOH COBMECTHOW JEATENHOCTH TIPU  BBINOJIHEHUH YYEOHBIX,
MMO3HABATEIBHBIX 3a/a4, BBIMOTHEHUH XHUMHYECKUX OKCIEPUMEHTOB, CO3/IaHUH
y‘IG6HbIX HpOCKTOB, CTpeMHeHI/ISI K B3AaUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIN B Hpouecce
ATOW y4eOHOU NEeATEeTbHOCTH; TOTOBHOCTH OIICHMBATh CBOE MOBEACHHUE W MOCTYIKH
CBOHUX TOBapHIJ_Ieﬁ C IIo3uignu HpaBCTBeHHLIX nu HpaBOBBIX HOpM C y‘IéTOM OCO3HaHUuA
MOCJIEICTBUI MTOCTYIIKOB;

HeHHOCTI/I HAYYHOI'O IMTO3HAHUSA

3. MHPOBO33PEHYECKMX TMPEACTABICHHI O BEHIECTBE M XUMHYECKOM pEaKIHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH MU COCTaBIIAIOLINX
OCHOBY JJisi MOHUMAaHMs CYUIHOCTH HAyYHOM KapTUHBI MHpa; MpeAcTaBieHuil o0
OCHOBHLBIX 3aKOHOMCPHOCTAX pa3BUTHUA HOpPUPOAbI, B3aUMOCBA3AX YCIOBCKA C
MPUPOIHON CPESIOH, O POJIM XMMHUHU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEM;



10.

I1.

II03HABaTCIbHBIX MOTHBOB, HaHpaBJIeHHI)IX Ha HOJIy‘-IeHI/Ie HOBBIX 3HaHI/II71 10 XMMHH,
HEOOXOIMMBIX JJI OOBSICHEHHS HAOII0MaeMBbIX TIPOLIECCOB U SBJIICHH;

MO3HABATENbHOW, WH(DOPMALIMOHHOW W YUTATENbCKOW KYNBTYpPhl, B TOM YHUCIE
HaBBIKOB  CaMOCTOSATEILHOM pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOMN
JTUTEpaTypor, JIOCTYNMHBIMH TEXHUYECKUMHU CpPEACTBAMH  HH(OPMAIIMOHHBIX
TEXHOJIOTHIA;

HMHTEpeca K 00yUYeHHIO U TIO3HAHUIO, JTI0003HATEIFHOCTH, TOTOBHOCTH U CITIOCOOHOCTH
K camMo0o0pa3oBaHUIO, TMPOEKTHOW H  HUCCIEIOBATENbCKON  JEATENBHOCTH, K
O0CO3HAHHOMY BBIOOpY HANPABICHHOCTU U YPOBHS O0y4YeHUS B JajbHEHIIIEM;

®opMHPOBaAHMSA KYJIbTYPHI 310POBbS

OCO3HAHHS IIEHHOCTH J>XH3HH, OTBETCTBCHHOTO OTHOIIEHHUS K CBOEMY 3OPOBBIO,
YCTAaHOBKM Ha 370POBBI 00pa3 >KW3HHM, OCO3HAHHS TMOCIEACTBUA U HEMPUSITHUS
BpEIHbIX  NPUBbIYEK  (YHNOTpeONEeHHs  aJKOroyisd,  HApKOTUKOB,  KYpEHHS),
HEOOXOMUMOCTH  COONIONEHUST TpaBUi  OE30MAaCHOCTH TMpPU  OOpalleHuu C
XUMHYECKIMHU BEIIECTBAMU B OBITY U pealbHOM KU3HU;

TpynoBoro Bocnutanusi

UHTEpeca K MPaKTUUYECKOMY H3yueHHUI0 npodeccuid W Tpyda pas3IMyHOrO poAa,
YBaKEHHME K TPYLy M pe3yjibTaraM TPYAOBOH AEATENbHOCTH, B TOM YHCIIE HA OCHOBE
[IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 110 XUMUH, OCO3HAHHOTO BbIOOpA UHIMBUYaJIbHOU
TPACKTOPUHU MPOAOIDKEHHUs OOpa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M
CHOCOOHOCTH K XMMHH, OOILLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

yCIIEIIHOM NpPO(ECCHOHAIIBHOW AEATENIbHOCTH M PAa3BUTHUS HEOOXOIMMBIX YMEHMIA;
TOTOBHOCTb aJIaITUPOBATHCS B IPO(GECCUOHATIBHON Cpere;

IKOJOTNYECKOr0 BOCIIUTAHUSA

HKOJIOTUYECKH 11EI€CO00Pa3HOTO OTHOIIEHHS K MPHPOJEe KaK MCTOYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CyIECTBOBAaHUS, TOHUMAHHUS LIEHHOCTHU 3I0pPOBOT0O U G€30MacHOro
o0pa3a J>KM3HU, OTBETCTBEHHOTO OTHOWIEHHS K COOCTBEHHOMY (H3MUECKOMY U
NICUXHUYECKOMY 3/10pPOBbIO, OCO3HAHUS IIEHHOCTH COOJIIOIEHUS MpaBWil OE30MacHOIOo
MOBEIEHUsI TNpu paboTe C BEIIeCTBAMU, a TAKXK€ B CHUTyalUsX, YIPOKAIOLIUX
30POBBIO U KU3HU JIOIEH;

CIOCOOHOCTH MPUMEHATh 3HAHMS, MOJydyaeMble TPU U3YYEHUU XUMHH, JUIS PELICHUs
3a/1a4, CBS3aHHBIX C OKpPY)KAIOUIEHM NPHUPOIHOM CpENOH, IOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KyJbTYpbl, OCO3HAHUS IIOOAJIBHOIO XapakTepa SKOJIOIMYECKUX
po0JieM U MyTell UX peleHus OCPEICTBOM METOJJOB XUMUMU;

OKOJIOTMYCCKOI0 MBIIJICHHA, YMCHHA PYKOBOACTBOBATHCA UM B HO3HaBaTeHLHOﬁ,
KOMMYHHKaTHBHOﬁ n counaanoﬁ ITPAaKTHKE.



METAIIPEJJMETHBIE PE3YJIBTATBI:

B cocraBe MerampeaMETHBIX pe3yJbTaToB BBIAEISAIOT 3HAYMMbE UIsI (POPMUPOBAHUS
MHUPOBO33PEHUS OOLICHAYYHbIE TOHATHUS (3aKOH, TEOpUs, IPUHLIUI, TUII0TE3a, (PaKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JIp.), KOTOPBIE MCIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax M IO3BOJIAIOT HAa OCHOBE 3HAHMH U3 O3TUX IpeaMeToB (popMupoBaTh
IIPEJICTABICHNUE O 1IEJIOCTHOW Hay4yHOM KapTHMHE MUpA, U YHUBEpCaJIbHbIC yUEeOHbIE NEHCTBUSA
(mo3HaBarenbHble,  KOMMYHHUKAaTUBHBIE,  pEryJasTHBHbIE),  KOTOpble  OO0ECle4YHBaOT
(¢opMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHIO M OCYIIECTBICHUIO
y4eOHOH J1esTeTbHOCTH.

MetanpeaMeTHbIe pe3yabTaThl 0CBOCHHS 00pa30BaTeNbHOM MPOrpaMMbl IO XMMHUH OTPaXKaroT
OBJIaJICHUE YHUBEPCAJIbHBIMU [T0O3HABATEIbHBIMU JEHCTBUAMH, B TOM YHUCIIE:

Ba3oBbIMHU JJOrH4ecKMMHU JeHCTBHIMH

1. YMCHHUEM HCIIOJIB30BATH HpI/IéMI)I JIOTUYCCKOI'O MBIINUJICHHUA HOpHU OCBOCHHUU 3HAHUIM:
PACKpPbIBATb CMBICII XHUMHUUYCCKHX TTOHATHH (BBII[GJ'IHTB HX XApaKTCPHLIC IIPU3HAKH,
YCTaHaBJIMBaTb B3aMMOCBA3b C JPYTrMMHU HOHSITI/ISIMI/I), UCIIOJB30BAaTh IOHATHA JIA
0OBSICHEHUS OTACJIbHBIX (1)aKTOB n HBHCHHﬁ; BBI6I/IpaTL OCHOBAHUS U KPUTCPUH JIA
Knaccnq)m(aunn XHUMHUYCCKHUX BCHICCTB UM XHUMHUYCCKUX peaKum"I; YCTaHaBJIMNBATb
MPUINHHO-CIICACTBCHHBIC CBA3U MCIKIY 00beKTaMHu N3Yy4YCHUS, CTPOUTH JIOTUYCCKUC
pacCyKaACHUA (I/IHI{YKTI/IBHI)IG, ACAYKTHUBHBIC, TII0 aHaJIOFI/II/I); J€JIaTb BBIBOJbI H
3aKJIFOUCHUA

2. yMEHHEM TMPHUMEHATh B TMpPOIECCe TIO3HAHHWS TMOHATUSA (TIpEAMETHBIE |
METanpeIMETHbBIE), CHMBOJIMYECKUE (3HAKOBBIC) MOJETH, WCIOIb3yeMbIE B XUMHH,
peoOpa3oBhIBATh MIMPOKO TPUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEIACTABICHUS —
XUMHYECKH 3HAaK (CHMMBOJI DJJIEMEHTAa), XUMHUYeckas QopMmylra W ypaBHCHHE
XHUMHAYECKOM peakluu — TMPH PEHICHUH Yy4eOHO-TI03HABATEIbHBIX 3a/1ad; C y4ETOM
3TUX MOJIEJIBHBIX MTPEICTABICHHUIA BBISBIISITh U XapaKTEPH30BaTh CYIICCTBCHHBIC
MPU3HAKH M3Y4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEaKIIHiA;
BEISIBIISITH OOIIME 3aKOHOMEPHOCTH, IPUIUHHO-CIICICTBEHHBIC
CBSI3U W TPOTHUBOPEYHS B M3yYaeMbIX MPOIECCaX U SBICHUAX; MPEJIaraTh KpUTCPUH
JUTS. BBISIBIICHUSI 3TUX 3aKOHOMEPHOCTEH U MIPOTUBOPEUHIA; CAMOCTOSTEIIFHO BRIOUPATh
croco0 pemieHuss yuyeOHOW 3aaaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHS,
BEIOMpaTh Hamboliee MOAXOMAMIMA C YYETOM CaMOCTOSTEILHO —BBIICICHHBIX
KPUTEPHUEB);

ba3oBbIMH HCCI€A0BATENbCKIMH JI€HCTBUAMH

3. YMCHHUEM HUCITIOJIb30BATh IMOCTABJIICHHBIC BOIIPOCHI B KAY€CTBC MHCTPYMCHTA ITO3HAHUA,
a TakKKEC B Kady€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/ISI THUIIOTE3bl 110 IIPOBEPKE
MMPpaBUJIbHOCTH BbBICKA3bIBACMBIX CY)I(,Z[CHHP'I;

4. TmpuOOpETeHHE OMbITA MO TUIAHUPOBAHUIO, OPTaHU3AIMH U TIPOBEJCHUIO YUCHUUECKUX
HKCTIIEPUMEHTOB: yMEHHE HaOJIogaTh 3a XOJOM IIpoIecca, CaMOCTOSTENEHO
MPOTHO3UPOBATh €ro pe3yabrar, (OpMyJIUpoBaTh OOOOIIEHUS W BBIBOIABI TI0
pe3ysbTaraM MpOBEAEHHOTO OIBITA, HCCIIEOBAHUS, COCTABIATH OTUYET O MPOACTaHHON
pabore;



Paooroii ¢ unpopmanmei

5. yMeHHeM BbIOMpaTh, aHAJIU3UPOBAaTh U UHTEPHPETUPOBATH MH(OPMAIIUIO Pa3INIHBIX
BUZIOB W  (OpM  TPENCTABICHHUS, TONy4aeMyl M3 Pa3HbIX HMCTOYHHKOB
(Hay4HO-TIOMYJIIpHAs JIUTEpaTypa XUMUYECKOIO COJAEP)KaHUs, CIPABOYHbIE 110COOUS,
pecypcsl MHTepHeTa); KPUTHYECKH OICHHBATh NMPOTHBOPEYMBYIO M HEIOCTOBEPHYIO
UH(OPMAIHIO;

6. yMEHHEM TMPHUMEHSITHh pA3JIMYHBIE METOIbI W 3alpOChl TMPHU IOUCKE U OTOOpE
WHPOPMALIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJAWMBIX [UIS BBIOJHEHHS
y4eOHBIX ¥ TO3HABATENBHBIX 33734 OMPEACIEHHOTO THUIA; MPUOOPETECHUE OIBITA B
o0NlaCTH  UCTOJIb30BaHHS  HMH(OPMAIIMOHHO- KOMMYHHMKATHBHBIX — TEXHOJOTHIA,
OBIIQJICHUE KyJIBTYpOH aKTHBHOTO HCIIOJIb30BAHUS PA3IMYHBIX IMOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMpATh ONTUMAIBbHYIO (hopMy TpeacTaBieHUss HHOOpMAIMHA |
WUTIOCTPUPOBATH PEIaeMbIC 3a/1a4i HECIOKHBIMU CXEMaMHU, TUarpaMMamu, TpyTHMHA
dhopmamu rpad)UKu M IX KOMOMHAITUSAMU;

7. yMEHHEM HCIONB30BaTh U aHAJIM3UPOBATH B Mpollecce yueOHOU U HCCle0BaTeNbCKOM
JEeSATEIIbHOCTH WH(GOPMAIUIO O BIMSIHAH MPOMBIIUICHHOCTH, CEITLCKOTO XO3SICTBA H
TpaHCHOPTa Ha COCTOSTHUE OKPY KAIOUIeH MPUPOIHOI Cpebl;

YHI/IBepcaJ'lI)HI)IMI/[ KOMMYHHUMKAaTUBHBIMHA el CTBUAMMU

8. yMeHHEM 3aJaBaTh BOMPOCHI (B XOA€ AMANOra W/WIA JMCKYCCHH) IO CYIIECTBY
oOcyxmaemMoil  Tembl, (OpPMyIUpPOBaTH CBOM  MPEIOKEHHS  OTHOCHUTEIHHO
BBIMTOJTHEHHSI MIPEIJIOKESHHOM 3a/1a4u;

9. mpuoOpereHHEe ONbITA NPE3ECHTALUH PE3YJIbTAaTOB BBIMOJHEHUS XHMHYECKOTO
SKCTIEpUMEHTa (JIaOOPAaTOPHOTO OIBITA, JIA0OPATOPHON PAaOOTHI IO HCCIICAOBAHHIO
CBOICTB BEIIECTB, Y4E€OHOTO POEKTA);

10. 3aMHTEpECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH TI03HABaTCIIbHOW W
HCCIIEI0BATEIBCKOM IEATETHOCTH TP PEIICHUH BOZHUKAIOIIUX MPOOeM Ha
OCHOBe yd4€Ta OONIMX HHTEPECOB U COIIACOBAHUSA MO3UIMH (0OCyX)AeHHs, 0OMEeH
MHEHMSIMH, «MO3TOBBI€  IITYpMBD», KOOpDAMHAIMS  COBMECTHBIX  JICUCTBUH,
ompe/eeHIe KPUTEPHERB TI0 OIIEHKE Ka4eCTBa BBHITTOJIHEHHON PabOThI | JIp. );

YHuBepcaJbHBIMHU PeryJIsTHBHBIMH JeHCTBUSIMU

I1.ymeHMEM  CaMOCTOSATEIBHO  ONPEACNATh  LEJIH  JEATEIbHOCTH,  IIaHUPOBATH,
OCYILECTBNIATh, KOHTPOJIMPOBATH U TPU  HEOOXOAMMOCTH KOPPEKTHPOBAaTb  CBOIO
NesTeIbHOCTh, BBHIOMpATh HamOonee dPQPEKTHBHBIE CHOCOOBI pEHICHUS Y4YeOHBIX W
[IO3HABATEIbHBIX 3aJad, CAMOCTOATEIBHO COCTABIATh WIM KOPPEKTUPOBATh IPEIIOKEHHBIN
QJITOPUTM JCHCTBUI MpPH BHINOJHEHUM 3aJaHUN C y4yETOM MOIY4YEHMs] HOBBIX 3HaHHUM 00
U3y4yaeMbIX OOBEKTaX — BEIECTBaX M PEaKLUsAX; OLIEHUBATh COOTBETCTBHE IMOJyYEHHOI'O
pe3ynbrara 3asiBJICHHOMW LEIH;



12. yMeHHMEM WUCIHONIb30BaTh W AaHAJIM3UPOBATh KOHTEKCThI, IpEAJIaraéMble B YCIOBUU
3aJIaHUM.

HPEIMETHBIE PE3YJIBTATDI:

B cocraBe mnpeaMETHBIX pe3yiabTaTOB [0 OCBOCHHIO 0053aTENbHOrO  COJEpKaHUS,
YCTaHOBJICHHOTO JAaHHOM TNpUMEpHON paboyeil mMporpaMMoi, BBIIEISIOT: OCBOCHHBIE
OOy4JarolIMMHCS HaydHbIe 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBHM, crenuduueckue s
npeaMeTHOW obnacTu «XUMHS», BUIBI JEATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €T0
MHTEpHpeTaliy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYaLUsIX.

[IpenmeTHsie  pe3ynbTaThl — MPEACTABICHBI 1O  TrojaM  OOy4eHHS W OTPaXKaroT
c(hOpMUPOBAHHOCTH Y OOYHAIOIINXCS CIEAYIOUUX YMEHUA:

pacKpblBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX IOHSTHUH: aroM, MOJIEKYJa, XUMHUYECKUI
AIIEMEHT, MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECh (OIHOPOIHAS W HEOAHOPOAHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAs U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasi Macca, MaccoBasi J10Ji1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBII 00BEM,
OKCHMJI, KHCJIOTA, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATENBHOCTh, CTENEHb OKUCICHMUS,
XUMHUYECKasl peakiusi, Kilaccu(uKalusg peakUuui: peakuu COCAMHEHUS, pPEeaKIuu
Pa3NOKEHHs, PEAKIMUU 3aMEIeHHs], Peakuu OOMEHa, 3K30- M SHJOTEPMHUYECKHUE PEaKINH;
TerioBoM 3((deKT peakuuu; sAPO aroma, SIEKTPOHHBIM CIOW aroma, aTOMHas OpOHTAllb,
paauyc aroMa, XMMHUYECKas CBsI3b, MOJIApHAs M HENOJSpHAs KOBAJEHTHAs CBs3b, MOHHAs
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBasi J0JIs BellecTBa (POLEHTHAsI KOHIICHTPAIH )
B PacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MOHATHH (CM. 1. 1) U IPUMEHSATH 3TH
IIOHSITHS IIPU ONIMCAHUU BEILECTB U UX NPEBPALLEHUI;

UCIIOIb30BaTh XUMHUUECKYIO CHUMBOJIUKY JJIsl COCTaBlIeHUs! ()OpMYJI BEIIECTB U ypaBHEHUN

XUMHUYECKHX PEaKIuii;

OTIPENIETISATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCIMHEHUSX; CTEIIEHb OKUCIICHUS
AIIEMEHTOB B OWHAPHBIX COCTUHEHUSX; IPUHAIIC)KHOCTD BEIIECTB K OMPENCIEHHOMY KIIACCy
coequHEHW 10 (¢dopMynaaM; BHJ XUMHUYECKOHW CBS3U (KOBQJICHTHAss W WOHHAs) B
HEOPTraHUYECKHUX COCIUHCHHUSX;

packpeiBath cMbIch Ilepuonnueckoro 3akona [[. M. MeHngeneeBa: JIE€MOHCTPUPOBATh
MOHUMAaHHUE TEePHONNYCCKON 3aBUCHMOCTH CBOWCTB XHUMHYECKHUX OIEMEHTOB OT WX
nosioxkeHus B [lepronnyeckoii cucreMe; 3aKOHOB COXPAaHEHUSI MAacChl BEIIECTB, IMOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHUsI, 3aKOHA ABOTaJpO; ONMUCHIBATh U XapaKTEPU30BATh
TabnuyHyto Gopmy [leproguveckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB: pa3indyarh MOHSATHUS
«riaBHas noarpynma (A-rpynmna)» u «nodounas noarpymnmna (b-rpynmna)», mansie 1 6onbime
MEPHOMBI; COOTHOCUTH 00O03HAueHUs, KOTOpble uMeloTcs B Tabmune «llepuomuueckas
cucremMa xuMudeckux snemeHtoB Jl. M. MennerneeBa» ¢ 4YHCIOBBIMH XapaKTEPHUCTUKAMU
CTPOEHUSI aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB | 3apsij sApa, 00IIee YnCiIo dIEKTPOHOB
1 pacIpeie]ICHUE UX 110 JICKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMHUYECKHAE OSJIEMEHTHl; HEOPTaHWYECKUE BEIIeCTBA; XWMHUYECKHE
peakuuu (10 YMCITy U COCTaBY YYaCTBYIOIIUX B PEaKIIMU BEIIECTB, IO TEIIIOBOMY (D (DeKTy);
XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XMMUYECKUE CBOWCTBA BEIIECTB Pa3IMUHBIX KIIACCOB,
MOATBEPXKIAash ONUCAaHUE TIPUMEpPAaMH MOJCKYISIPHBIX YpPaBHEHUH COOTBETCTBYIOIIUX
XHUMUYECKUX PeaKIni;

MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HX Kaue€CTBEHHOTO COCTaBa,
BO3MO)KHOCTH MTPOTEKAHUSI XUMUYECKHX MPEBPANICHUN B PA3IMYHBIX YCIOBHSIX;



BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB; MAaCCOBYIO JIOJIFO
XMMHYECKOTO 3JIEMEHTa M0 (OopMylie COSIUHEHHS;MacCOBYIO JIONIO BEIECTBA B PacTBOPE;
MIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOHN pEAKINU;

MPUMEHATh OCHOBHBIE ONEPAIMM MBICIUTEIBHOW JESITENIBHOCTH — aHalli3 W CHHTE3,
CpaBHEHUE, 00o001eHme, CHUCTEMaTHU3ALINIO, KJ1acCU(UKAIHUIO, bBBISIBIICHHE
MIPUYMHHO-CIIEICTBEHHBIX CBSI3€H — /ISl U3yU€HHUs CBOMCTB BEIIECTB U XMMHUUECKUX PEaKIIUA;
€CTECTBEHHO-HAYUYHbIE METO/bI TIO3HAHUS

— HaOMOICHUE, U3MEPEHUE, MOJCIIMPOBAHUE, IKCIIEPUMEHT (peasibHbIN U MBICJICHHBIN);
CJIeI0BATh MIPaBHJIaM MOJIb30BaHM XUMUYECKON TIOCYI0M U JTa00OpaTOPHBIM 000pYIOBaHUEM,
a TaKKe MpaBmiIaM 00pallleHus C BEIIeCTBAMHU B

COOTBETCTBUHM C WMHCTPYKUHUSMHU IO BBIOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB IO
MOJYYCHUI0O W COOMpaHMIO Ta3000pa3HBIX BEHIECTB (BOAOPOAAa W KHUCIOPOIA),
MIPUTOTOBJIEHNUIO PACTBOPOB C OMNPEAEIEHHOM MacCOBOM N0JIEM PacTBOPEHHOIO BEIIECTBA;
IJIAHUPOBATh M TMPOBOJUTH XHMMHUUYECKHE HKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB
1iesnioueit ¥ KUCIOT ¢ TOMOIIbIO MHIUKATOPOB (J1akmyc, ¢heHondTarenH, METUIOPAHK U JIp.).
pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKUX TMIOHSATHUNA: KOBAJICHTHAs TMOJISIPHASL CBSI3b,
KOBAJICHTHAsl HEMOJIIpHAsl CBSI3b, MOHHAs CBS3b, METAJUIMYECKas CBsI3b, KaTHOH, AHHOH,
AIIEKTPOIUT U HEIEKTPOJIHT, ICKTPOIUTUICCKAS TUCCOIMAIINS, PEaKIIMH HOHHOTO OOMEHa,
OKHCJIUTENh ¥ BOCCTAHOBUTEb;

UCIONB30BaTh XMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBie€HUA (OpPMYNT BEUIECTB, HOHHBIX
YPaBHEHUU U yPAaBHEHUMN OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIU;

ONpENENATh BaJEHTHOCTh M CTENEHb OKHUCICHHS AarOMOB XHMHUYECKHX 3JEMEHTOB B
COCIMHEHMSIX Pa3IUYHOTO COCTaBa; MPUHAICKHOCTb BEIIECTB K OIPEACIIEHHOMY KJaccy
COCIMHECHHM; BHUABl XUMHUYCCKOW CBSI3M (KOBAJCHTHOW, WOHHOH, METa/UIMYEeCKOH) B
HEOPraHUYECKUX COCAMHEHUSX; 3apsil MOHA; XapaKTep Cpeibl B BOIHBIX PACTBOPaX KUCIOT U
IIeJI04eH;

OOBSICHITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB XMMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHMI B Mpezesiax MajblX [EPUOIOB M MIIABHBIX MOATPYII C YYETOM CTPOCHHS HX
aTOMOB;

KJacCUUIUPOBaTh XUMHUYECKHE peakHuH (110 W3MEHEHHUIO CTENeHEW OKHCIEHHUS aTOMOB
XUMUYECKHUX JIEMEHTOB); ONPEIEISATh U3YUECHHBIC TUITBI XUMUYECKUX PEaKIIU;

COCTaBJISITh MOJIEKYJSIPHBIE YPABHEHMsI PEAKLIM, XapaKTepU3yIOLMe XUMUYECKUE CBOMCTBA
MPOCTBHIX BEIIECTB, OOpa30BaHHBIX dneMeHTamMu- Hemerawiamu [VA-VIIA moxarpynm
(yrmepon, kpeMmHHi, a3oT, ¢pocdop, cepa, Xjaop), aeMeHTamu-meTamuiamu [A—IIIA monrpymnm
(HaTpuii, Kamui, MarHuii, KaJabIUi, AIIOMUHUN), a TAKXKE JKeJe3a;

XapaKkTepHu30BaTh PU3NUYECKUE U XUMUYECKHE CBOMCTBAa aMMHaKa, U YIIIEKUCIIOTO ra3a, B TOM
quclie, /Uis 00OCHOBaHUS CIOCOOOB WX COOMpaHWs M PACMO3HABAHHS TPH TMOIYyYECHUU B
nabopaTopuu;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PAa3IMUHBIX KJIACCOB,
MOATBEpPXKAAasi H3TO ONHMCAHUE NPUMEPAMH MOJIEKYJSIPHBIX M HMOHHBIX YpPaBHEHHM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN;

COCTaBJISITh YPAaBHEHUS: HIIEKTPOJIMTHUYECKOW JUCCOLMAIMU KHUCIOT, IIEJIO0YEHd U COJIEH;
TMIOJIHBIE W COKPAIIEHHBIC YPABHEHUSI pEaKI[Mii HOHHOTO 00OMEHa; peaKuid, MOATBEPKAAOIITIX
CYILLIECTBOBAHUE N€HETUYECKOM CBS3M MEXK]ly BEIIECTBAMU PA3JIMYHBIX KIIACCOB;

CJIEJIOBATh MPABUJIAM IOJIB30BAHUS XUMUYECKON MOCYA0H 1 1a00paTOPHBIM 000PYIOBAHUEM,
a TakkKe NpaBWiaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSIMH IO
BHITIOJTHCHUIO  JTA0OPATOPHBIX XUMHUYECKUX OIBITOB TI0 TONYYCHHIO U COOMPaHUIO
ra3000pa3HBIX BEMIECTB (aMMHMaKa M YIIEKHCJIOro Ta3a) (MpH HAJIWYUK BO3MOXHOCTH WIIH



MIPOBOJIUTH BUPTYyaJIbHbIE TAOOpaToOpHbIe paboThI);

MPOBOANTh PEAKIMU, TIOATBEP)KAAIONINE KAa4eCTBEHHBIH COCTaB PA3JIUYHBIX BEIIECTB!
pacrmo3HaBaTh OIBITHBIM IMyTEM: XJOpPUA-, HOAMI-, cyiabdar-, KapOoHAT-, CHIIMKAT-,
docdar-aHnOHBI, TUAPOKCUI-UOHBI, KaTHOH aMMOHHMS M KAaTHOHBI METaJUIOB (MarHus,
kanbims, amomunus, skeneza (II) u (III), menu (II), MHKA), TPUCYTCTBYIOMIUE B BOTHBIX
pacTBOpax HEOPraHWYECKUX BEUIECTB; MOATBEPKIAIOIINE aM(pOTEPHBIE CBOHCTBA OKCUAOB H
THIPOKCUJIOB aJIOMUHUS, W [HMHKA (MpU HAIWYUH BO3MOXXHOCTH WJIH MPOBOJIUTH
BUpPTYaJbHBIE Ta0OpaTOpHBIE PadOTHI);

MPOBOJIUTH XUMHYECKHE IKCIIEPUMEHTHI: OMBITHI, WILTIOCTPUPYIOIINE MPU3HAKA MPOTEKAHHS
peaxifii HFOHHOTO 0OMeHa; OTpe/ieNIeHHe XapaKTepa cpeibl B pacTBOpaxX KUCIOT U IIeoueii ¢
MOMOMIbI0 ~ HMHIUKATOPOB;  pElIeHHEe  HOKCHEpPUMEHTaJbHBIX  33Ja4 [0  TeMe
«ONeKTpoIuTHYECKasl auccounanus». V3ydyeHne CBOMCTB COJISSIHOM KHCIIOTBHI; H3ydeHUE
XUMHUYECKMX CBOMCTB pa30aBICHHON CEpHOM KHUCIOTHI, TOJy4YeHHe, coOupaHue,
pacrio3HaBaHWE aMMHaKa, YIJIIEKHCIOr0 Ta3a M M3y4YeHHE HX CBOMCTB; HCCIIEIOBaHHE
aM(OTEepHBIX CBOMCTB THUIPOKCHUIOB ANTIOMHHMS W IIMHKA; PEIICHHE SKCIIEPUMEHTAIbHBIX
3aja4 1o TeMe «BaxxHele HeMeTaIbl 1 X COSIUHEHH», PeIICHHE SKCIIEPUMEHTATbHbIX
3ajau no teMme «BakHelne MeTamibl U UX COSAMHEHUs» (MIPU HATMYUU BO3MOXKHOCTH UITU
NPOBOANTH BUpPTyajJbHbIE JaOOpaTOpHbIe pPaOOTHI);HAOMIONATH M ONUCHIBATH XUMHUYECKHE
HKCIEPUMEHTHI (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPHANIOB): OMbBITHI, UIUTIOCTPUPYIOLIUE
¢u3nueckne W XMMHUYECKHMX CBOWCTBA TaJOr€HOB M HUX COCAMHEHUH (BO3MOXHO
UCIOJIb30BaHUE BHIEOMATEPHANIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPHUIIOB (TajJOreHUIOB);
O3HAKOMJICHHE C MOJCIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEILECTB:
METAJIJIOB U HEMETa/IoB (rpaduTa U ajiMasa), CIIOKHBIX BEIIECTB (XJI0pU/Ia HATPHsl); OTIBITHI,
WUTIOCTPUPYIOIIME 3aBUCHMOCTh CKOPOCTH XHMMHYECKOH peakuud OT BO3JCHCTBUSA
pa3IMyYHbIX (AKTOPOB; HCCIIEAOBAaHUE 3JIEKTPOMPOBOIHOCTH PACTBOPOB BELIECTB; OIBITHI,
WUTIOCTPUPYIOIIKME TPOIecC JUCCOIMALMM  KHUCIOT, WIeo4ed u  coiedl  (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUAJIOB); O3HAKOMJIEHHE C O0pa3llaMM METajUIOB U CIUIABOB;
U3yUYCHHE pE3yNbTaToB KOPPO3MHM METAJJIOB, B3aMMOJAEHCTBHS OKCHAA KaJbIHs C BOJOM,
mpolecca ropeHus keje3a B KHCIopoje (BO3MOXHO MCIIOJNBb30BaHHUE BUAEOMAaTEepPHAIOB);
OMBITHI, WJUIIOCTPUPYIOLINE TMPUMEPHl OKUCIUTEIbHO- BOCCTAHOBUTENBHBIX PEaKIU:
TOpPEHHE, PEeaKIMHM pa3loKeHUs, COEIWHEHHUS; O3HAKOMJIEHHE ¢ oOpa3laMu cepbl U ee
COCAMHEHUSIMH;, O3HAaKOMJIEHHMEe ¢ (U3WYECKUMH CBoOiicTBamMHu a3oTra, (ochopa u ux
COCMMHEHHH (BO3MOXKHO HCITOJIb30BAaHUE BHUICOMATEPHAIOB), ¢ oOpaslaMu yIoOpeHHIA,
B3aUMOJICUCTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEIbI0; U3y4EHHE MOJIENeH
KpUCTAJNIMYECKUX  pEIIeTOK aiMasa, rpadura, MoOJeKyldbl (yiepeHa, MOJIEKy
OpPraHUYECKHUX BEIIECTB; O3HAKOMJIGHHE C IMPOLECCOM aaCOpOILUN PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM yIJIEM U YCTPOWCTBOM TIPOTHBOra3a; O3HAKOMJIEHHE C MPOIYKIIHeH
CHJIMKaTHOM MPOMBIIIJICHHOCTH;IPOLIECCHI OKPAIIMBAHUS IJIJAMEHU KaTHOHAMHU METAJIJIOB;
UCIIONIB30BaTh MOJMYYEHHbIE XUMHYECKHE 3HAaHUS B PA3NUYHBIX CUTyalUsX: NPUMEHEHUs
BEIIECTB U MaTepUAJIOB B OBITY, CEIbCKOM XO3AHCTBE, HA MIPOU3BO/ICTBE, B
IpolLecce pelleHrs MPaKTUYEeCKUX 3a4a4 B TOBCEAHEBHOW JKHU3HM, NPEAYNPEKICHUS
SBJICHUH, HAHOCSAIIMX BpEA 370pPOBBIO YEJIOBEKAa M OKpYXawolled cpene; MpUMEHEHHS
MPOAYKTOB MepepabOoTKU MPUPOAHBIX MCTOYHUKOB YIJIEBOIOPOAOB (Yrojib, MPUPOAHBIN ras,
He(PTh) B OBITY U NPOMBIIIJICHHOCTH; 3HAYECHUS KHUPOB, OCIKOB, YINIEBOJOB Ul OpraHU3Ma
YeJioBeKa.

TpeGoBaHusi K NpeIMeTHBIM pPe3yJIbTATaAM 0CBOEHHSI Y4eOHOro nmpeaMera « XuMusi»,
pacnpejejeHHbIe M0 roxaM 00y4eHust



Pesynbrarel mo rogaM GopMyIUpYyrOTCS MO MPUHLUIYY A00aBIEHHS HOBBIX PE3YyJIBTaTOB OT
rofa K roay, y)k€ Ha3BaHHbIE B IPEIbIAYIIUX IOAAaX MO3MIMM, KaK MPaBHUIIO, TOCIOBHO HE
MIOBTOPSIIOTCSI, HO YUUTBIBAIOTCS (PE3yJabTaThl OYEPEIHOTO Tofia MO0 YMOJYAHHUIO BKIIOYAIOT
pe3yabTaThl MPEABITYIINX JIET).

8 KJIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TIOHSATHUWA: aTOM, MOJEKYyJa, XUMHUYECKHUI
AIIEMEHT, MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECh (OIHOPOAHAS W HEOAHOPOAHAs),
BaJICHTHOCTbh, OTHOCUTEJIbHASI aTOMHAsl U MOJICKYJISIpHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasl Macca, MaccoBasi JI0Ji1 XUMUYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ], KHCJIOTAa, OCHOBAaHHE, COJb, JEeKMPOOMPUYAMENIbHOCHb, CTENEHb OKHCIICHUS,
XUMHUYECKasl peakiusi, Kilaccu(uKalusg peakuuid: peakuu COSAMHEHUS, PEeaKIuu
Pa3NIOKEHUsI, PEAKI[MU 3aMEILCHUsI, PEaKIMu OOMEHa, 9K30- U PHJIOTEPMUUECKUE PEaAKIINH;
meniosol 2¢hghekm peaxyuu, SAIPO aToMma, SIIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
paauyc aTtoMa, XMMHYECKasi CBA3b, MOJSPHAs W HEMOJSIpHAsl KOBAJCHTHAsl CBs3b, MOHHAA
CBSI3b, MOH, KATHOH, aHHUOH, PACTBOP, MaccoBasi J10J1s BellecTBa (POIEHTHAsI KOHIICHTPAIHS )
B pacTBOpE; WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATUN (cM. 1. 1) u
MPUMEHSITh 3TU MOHSATHUS IPU OMMCAHUU BEUIECTB U UX MPEBPAIICHU;

HCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTABIICHUS (DOPMYIT BEIIECTB, MOJICKYIISIPHBIX
YpaBHEHHMI XMMHUECKHX PEaKIiii, SIeKTPOHHOTO OanaHca;

ONpEJIEATh BAJIGHTHOCTh AaTOMOB DJIIEMEHTOB B OWHApPHBIX COEAMHEHUSX; CTEIEHb
OKHCJICHHUS 2JIEMEHTOB B OMHAPHBIX COEAMHEHUAX C OMOPOW Ha OMpENeNeHUs, B TOM YHUCIE
CTPYKTYPHUPOBaHHbIE; MPUHAJJICKHOCTh BELIECTB K ONPEACIIEHHOMY KJIACCY COCTUHEHUN 1O
dbopmynaMm; BHUI XUMHUYECKOHM CBS3M (KOBaJleHTHass W MOHHAs) B HEOPraHMYECKHX
COC/IMHECHMUSIX;

UMETh TpPEACTAaBICHUE O CHCTEME XHMHUYECKUX 3HAHHWM, yMETb C TOMOIIBI0 YUUTEINs
MPUMEHATh CHUCTEMY XUMHUYECKHX 3HAHUM, IS YCTAHOBJIEHUS B3aMMOCBSI3H MEXKIY
M3yYEeHHBIM MaTepuajoM M MpH TOJYyYeHWHM HOBBIX 3HAHMH, a Takke mpu pabore ¢
VUCTOYHHKAMH XUMUYECKON nHpopmarmu. OpHeHTUPOBATHCS B TIOHATHSX M ONIEPUPOBATH UMU
Ha 0a30BOM ypOBHE, MPUMEHSATH IIPU BBIMOJIHEHUN YUEOHBIX 3a/IaHUN U PEUICHUH PaCueTHBIX
3a/lad ¢ OIMOpPO Ha aNrOpUTM Y4YEOHBIX ACHCTBHI W3yYEHHBIC 3aKOHBI M TEOPUU: 3aKOH
coxpaneHusi maccel, Ilepuogmueckuii 3akoH J[.MI. MeHnneneeBa, 3akon nocmosHcmea
cocmasa, 3aKOoH ABOTaJIpo; aTOMHO-MOJNeKyasipHas Teopusi. COOTHOCHTH 00O03HAueHUS,
KoTopble uMeroTcsi B Tabmuue «llepuoanueckas cuctema xumuueckux siaemeHToB [ U.
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB
(coctaB m 3apsan sjapa, oOlee YHCIO 3JIEKTPOHOB U paclpeiesieHue MX MO SIEKTPOHHBIM
CJIOsIM);

KJIacCU(UIUPOBATh XUMHYECKUE 3JIEMEHTHl; HEOPraHWYECKHE BEIECTBA; XHUMHUYECKHE
peakuuu (IO YMCIY U COCTaBy yYaCTBYIOIIMX B PEAKIIMH BEUIECTB, IO TEIUIOBOMY 3D deKTy,
10 U3MEHEHHUIO CTENIEHU OKUCICHUSI XUMUYECKUX 3JIEMEHTOB) C OMIOPO HA CXEMBI;
XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMHYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOATBEP)KJasi OINMCAaHUWE TpPUMEpaMH MOJEKYISPHbIX YPaBHEHHH COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEAKIMN C ONIOPOM HA CXEMBI;

MPOTHO3MPOBAaTh CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX COCTaBa M CTPOCHHS;
BO3MOKHOCTH TMPOTEKAHUS XUMUYECKHX MPEBpAlICHUN B PA3IMYHBIX YCJIOBHUSX IOCIE
MIPeIBAPUTENHLHOTO 00CYKIEHUS C MearoroM;



BBIUUCIIATh OTHOCHTEJIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB; MAaCCOBYIO JIOJIO
XMUMHYECKOTO dJIEMEHTa 1o (hopMyle COeTUHEHHUs; MACCOBYIO JIONIO BEIIECTBA B PacTBOPE;
MIPOBOJMTH PACUYETHI IO YPABHECHHIO XUMHUYECKON PEaKIUK C OMOPO Ha aliTOPUTM;
NPUMCHATH OCHOBHBIC OIICpalun MBICIIUTEILHOU ACATCIIBHOCT — dAaHAJIM3 MW CHHTC3,
CpaBHEHHE, o0o0rieHue, CUCTEeMaTH3aIus, KJaccuuKaIms, BBISIBIICHHC
MPUYIUHHO-CIICACTBECHHBIX CcBsI3ei — JJI1 UBYUYCHUA CBOMCTB BCIICCTB U XUMHUYCCKUX peaKHHﬁ;
€CTECTBCHHO-HAyYHbIC METOJbl TO3HAHHS — HAONIOJACHUE, W3MEPEHHUE, MOJCIMPOBAHHE,
AKCIIEPUMEHT (PeaibHblll U MblCIeHHbIl) TIOJl PyKOBOJCTBOM I€Jarora, Cjiel0BaTh MpaBHiaM
MOJIb30BaHUSI XUMHUYECKOW TOCYIOH M Jab0opaTopHBIM OOOPYIOBaHUEM, a TAKXKE MPaBUIIAM
oOparieHust C BeIeCTBaMU B COOTBETCTBUU C

WHCTPYKIUSMHU TI0 BBITIOJIHEHUIO Ja00paTOPHBIX XMMHUYECKUX OIMBITOB MO MOJIYYCHUIO U
coOMpaHHIo Ta3000pa3HBIX BEIMIECTB (BOJOPOAA M KUCIOPO/A), IPUTOTOBICHHUIO PACTBOPOB C
OIpeneIEHHON MacCOBOHM JI0Jeld PacTBOPEHHOTO BEUIECTBA; IUIAHUPOBATh W TPOBOIUTH
XUMHYECKHE IKCIICPUMEHTHI 110 PACTIO3HABAHHUIO PACTBOPOB MIENIOYEH U KUCIIOT C MIOMOIIBIO
WHIUKATOpOB  (JlakMyc, (GeHondTanerH, METHIOPAH)K W JAp.), TMOATBEPKIAIOIIHX
Ka4eCTBEHHBI COCTaB HEOPTraHMYECKHX BEIIECTB (KAYECTBEHHBIE PEAKIMHW HA HWOHBI) IMOJ
PYKOBOJICTBOM II€JIarora.

9 KJIACC

pacKpbiBaTh CMBICI OCHOBHBIX XUMHYECKUX TMOHITHIA: XUMHYECKUI DJJIEMEHT, aroM,
MOJIEKyJla, MOH, KaTHOH, aHMOH, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BAJEHTHOCTD,
ANIEKTPOOTPULIATEILHOCT, CTENEHb OKHUCIEHUS, XMMHUYecKas peakilus, XUMHUYecKasl CBS3b,
meniogou  ahgpexkm  peakyuu,Moilb, MOJSIPHBIA  OO0BEM, PACTBOP;  IIEKTPOJIHMTHI,
HERJIEKTPOJIUTHI, ANEKTPOIUTHIECKAS IUCCOIMALINS, PEAKIIU HOHHOTO 0OMEeHa, KaTaau3arop,
Xumuueckoe pasHogecue, obpamumvle u Heobpamumvle peaxkyuu,
OKHCJIUTETHbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHHUE U
BOCCTAHOBJICHUE, AJUIOTPONHs, aM(OTEpHOCTh, XMMHUYECKas CBs3b (KOBaJCHTHAs, WOHHAs,
MeTaJlInyeckas), KpUCTAITMYecKass peIETKa, KOppo3us Memaslos, CHlasbl, CKOPOCHIb
Xumuueckol peakyuu, IpeaesnbHo nonycrumas konuentpauus (IT1K) Bemectsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) U IPUMEHSTH 3TH
MIOHSTUS TPU ONMUCAHUM BEIIECTB U UX MPEBPAICHH; UCTIOIb30BaTh 3HAKH U CUMBOJIBI JIJIsI
¢dbukcanuu pe3ynbTaroB HAOMIONEHHM, cocTaBieHUs (OpMya BeEIIeCTB U ypaBHEHH
XUMUYECKUX PpEaKUWi, 3amucy JaHHBIX YycioBUHM 3amad. Hcmonb3oBaTh 0003HAuUEHUS,
umeroecs: B Ilepuoanueckoii cucteme u Tabnuile pacTBOPUMOCTH KUCJIOT, OCHOBAaHUN U
coJied B BOJIC /I BBINOJIHEHUS 3aJlaHUN. OMPEJESATh BaJCEHTHOCTh U CTEIEHb OKUCICHUS
XUMHUYECKHX SJIEMEHTOB B COEAMHEHHUSAX PA3IMYHOTO COCTaBa; MPUHAIJICKHOCTh BEIIECTB K
ONpENECNIEHHOMY KJIACCY COEQUHEHUH C OIOpOM Ha ONpeNeleHus, B TOM YHCIE
CTPYKTYPHUpPOBaHHbIC; BUIbl XUMUYECKOW CBSA3M (KOBAJIGHTHAs, HOHHAs, METaJJIMYecKas) B
HEOPTaHWYECKUX COCIUHEHUSX; 3aps] MOHA MO0 XUMHUYECKOH (opMyse; XapakTep Cpeibl B
BOJIHBIX PACTBOpaxX KHUCIOT M IIENOYEH, mun Kpucmauiuueckou peulémku KOHKPEemHO20
seujecmea;  packpeiBatb cMbicn llepumonmueckoro 3akona .M. Menneneesa wu
JIEMOHCTPUPOBATh €ro TMOHUMAHUE: ONUCHLIBAMb U XApPaKmepu3oéams TAOIUYHYIO (opMy
[lepuonuueckoit cUCTEMbI XUMUYECKHUX AJIEMEHTOB: pa3jinyaTh MOHITHUS «IJIABHAS MOATrpyMna
(A-rpynma)» u «mobounas mnoxarpymma (b-rpymma)», wmanble W OOJBIIHE TIEPHOIBI,
coomHocums 0003HAUCHUS, KOTOPHIE MMEIOTCS B MEPHOAUYECKONW TAOIUIE, C YUCIOBBIMH
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsn sjpa, ooiiee
YHUCIIO D3JEKTPOHOB M PACHpPENEICHHE WX IO JJIEKTPOHHBIM CIIOSIM); 00bsACHAmMb OOIIHe



3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XHMMHMUYECKUX 3JIEMEHTOB U HX COCAUHEHUN B
Ipejenax MajblX IE€pUOAOB M INABHBIX HOATPYNI C Y4YETOM CTPOEHHS HMX aTOMOB;
KJIacCU(PUIIUPOBATh XUMHYECKUE DJIEMEHTHI; HEOPraHWYECKHE BEIECTBA; XHUMHUECKHE
peakuuu (IO YKCIY U COCTaBy yYacTBYIOIIMX B PEAKIMH BEUIECTB, I10 TEIUIOBOMY 3(PQeKTy,
M0 U3MEHEHHUIO CTeNeHEN OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB) C OMIOPO HA CXEMBI;
XapaKTepHu30BaTh (OMUCHIBATH) OOIIHME W CHEIU(PUICCKUE XUMUYCCKHE CBONCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IMOATBEpPKIAasi ONHUCAHME MPUMEpPaAaMU MOJEKYJISPHBIX M HOHHBIX
YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN C OIOPOM HA CXEMBI;

COCTaBJIAITh YPAaBHEHMs SJEKTPOJUTUYECKON NHCCOLUMALMU KHUCIOT, IIEJIoYeld U CoJeH;
MOJIHBIE W COKpalIEHHbIE ypaBHEHHMS pPEaKIMii MOHHOTO OOMEHa; ypaBHEHHsS pEaKIlHid,
MOATBEPKAAIOUX CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKAY BELIECTBAMM Pa3IMYHBIX
KJIaCCOB;

pacKpbIBaTh  CYLIHOCTb  OKHCJIUTEJIbHO-BOCCTAHOBHUTENIBHBIX  pPEAKUUN  MOCPEACTBOM
COCTaBJICHHUS DJICKTPOHHOTO OajlaHCa 3THX PEaKIMii; MPOrHO3UPOBATh CBOMCTBA BEIIECTB B
3aBUCUMOCTHU OT UX CTPOEHMS; BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPALICHUI TTOCIIE
MPEIBAPUTEIHHOTO 00CYKACHUS C MEAaroroM;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BELIECTB; MAaCCOBYIO JIOJIIO
XMUMHYECKOTO JIEMEHTa Mo (hopMyle COeTUHEHHUs; MACCOBYIO JIONIO BEIIECTBA B PacTBOPE;
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLIMU C OMOPOM HA aAJITOPUTM;

CJIEZIOBATh MPaBUJIaM MOJIH30BAHUS XUMHUECKON TOCY/I0H U 1abopaToOpHBIM 000PYIOBaHHEM,
a TakkKe NpaBWiaM OOpalleHUs C BEUIECTBAMU B COOTBETCTBHUM C HMHCTPYKIHSIMH IO
BBITMOJIHEHUIO  JTAOOPATOPHBIX XMMUYECKHX OIBITOB IO TOJYYEHHIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YIJIEKHCIIOTO ra3a);

IIPOBOJIUTh PEAKLUHU, IOATBEPHKAAIOIINE KAYECTBEHHBI COCTAaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOPUA- OpOMHI-, HOAMI-, KapOoHaT-, hocdar-, cuimkar-,
cynb(dar-, THIPOKCHI-WOHBI, KAaTHOHBI aMMOHHSI ¥ HOHBI HW3yYEHHBIX METAJUIOB,
MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

MPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIILHOW JCSITEIbHOCTH — aHallu3 W CHHTE3,
CpaBHEHHE, 0000IIEeHNE, CHUCTEMATU3AllNIO0, BBISIBICHHUE MPUYMHHO-CIICACTBEHHBIX CBS3€ —
JUISl U3y4Y€HHUs CBOMCTB BEIECTB U XMMUYECKUX PEAKIUH; €CTeCTBEHHO-HAyYHbIE METOJIbI
MO3HAaHUS — HaOIIONEeHUe, H3MEpeHUe, MOJEIUpPOBaHUE, OSKCIEPUMEHT (pealbHbId U
MBICJICHHBIN ).

10 KJIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKUX IIOHSATHUN: KOBAJICHTHAs IIOJISIPHAsL CBA3b,
KOBAJICHTHAsl HEMOJSIpHAs CBA3b, MOHHAs CBSA3b, METAJUIMYECKas CBs3b, KATUOH, AHHOH,
ANEKTPOIUT U HEIIEKTPOIIUT, MEKTPOIUTUYECKAs JUCCOLUALNS, PEaKIU HOHHOTO OOMeHa,
OKHCJIUTENb U BOCCTAHOBUTEIb, OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIMU, OKUCIICHUE U
BOCCTAHOBJIEHUE, OOpaTUMblE U HEOOPATUMBIE PEAKLUH, CKOPOCTb XMMHUYECKOH peakuuu,
npenenbHo gonyctumas koHueHTpauus (IIK), wimocTpupoBaTh HMX B3aUMOCBS3b U
IIPUMEHSATD 3TU ITOHATHUSA IIPU ONMCAHUM CBOMCTB BEUIECTB U UX IPEBPALLCHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBJI€HHsS (OpMyNn BeIIEeCTB, HMOHHBIX
YPaBHEHUU U yPaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN;

pacKpbIBaTh  CYIIHOCTb  OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPENCTBOM
COCTaBJICHHUS AIIEKTPOHHOTO OajaHca 3THX PEaKIHii; MPOrHO3UPOBATh CBOMCTBA M3yYEHHBIX
KJIaCCOB/TPYIIII BEIIECTB B 3aBUCUMOCTHM OT HX COCTaBa M CTPOEHHSA; BO3MOXHOCThb
MIPOTEKaHUS XUMUYECKHUX IIPEBPALLICHNUN B PA3JIMYHBIX YCIOBUAX;



MIPOBOJIUTH BBIYUCIICHUS OTHOCHUTENIbHON MOJEKYISPHOM U MOJSPHOW MAacChl BEUIECTB; C
WCTIOJIb30BAaHUEM TIOHSTHH «MaccoBasi JIONSl XHMHYECKOTO DJIEMEHTa», «MaccoBas OIS
PacTBOPEHHOTO BEIIECTBA B PACTBOPE»; KOIMYECTBA BEIIECTBA, 00bEMA I'a30B;

MPOBOAMTH PACYETHI MO yPAaBHEHHSIM XMMUYECKHX PEAKIMN: KOIUYEeCTBa, 00beMa, MacChl
BEIIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, MaCCEe pEareHTOB HIIM MPOIYKTOB PEaKIIUU;
CJIEZIOBATh MPaBUJIaM MOJIH30BAHUS XUMHUECKON TOCY/I0# U 1abopaToOpHBIM 000PYIOBaHHEM,
a TakkKe NpaBWiaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHSAMH IO
BBITIOJIHEHUIO  JTAOOPATOPHBIX XMMUYECKHX OIBITOB MO TOJYYEHHIO W COOMpPaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa M YIVICKUCIIOro rasza) (Ipu HaJIHMYWd BO3MOXXHOCTH WIIU
MIPOBOAMTH BUPTYaJIbHbIE Ja0opaTopHbIE pabOTHI);

MPOBOJIUTH PEaKIMM, MOATBEPKAAIOIINE KAaueCTBEHHBIM COCTaB pa3IUYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM IyTeM: XJIOPHUI-, HOAWA-, Ccyiabdar-, KapOOHAT-, CHIJIMKAT-,
docdar-aHUOHBI, THUAPOKCHI-MOHBI, KAaTHOH AaMMOHHUSI M KaTHOHBl METaJuIoB (MarHws,
Kanpius, amomunus, kenesa (II) u (1), menu (II), uMHKa), MpUCYTCTBYIOIIME B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB; MOATBEpKAatonre aM(poTepHble CBOWCTBA OKCHUIOB U
THIPOKCHIIOB QIIOMUHUS, M IMHKAa (IIpM HaJMYUU BO3MOXXHOCTH WJIM IPOBOJHTH
BHUPTYaJIbHBIE JTA0OPaTOPHBIE PAOOTHI);

HAOMIOAAaTh M OINMHUCHIBATh XHMHUYECKHE OKCIIEPHUMEHTHI (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEpUAsIOB): OIBITHI, WUIIOCTPUpYIOMKE (GU3NYECKUe M XUMHUYECKHUX CBOMCTBa
raJloTeHOB U MX COCIMHEHUH (BO3MOKHO MCIIOIBb30BAaHHE BUIEOMATEPHAIIOB); O3HAKOMIICHHE
c oOpa3uamMu XJIOpUIOB (TaJIOTEHUOB); O3HAKOMJICHHE C MOJIEISIMH KPHUCTAJUTMYECKHX
pELIETOK HEOPraHMYECKUX

BELIECTB: METAJUIOB M HEMETA/UIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJI0pHuaa
HATpHsl); OIBITHI, WUTIOCTPUPYIOIIUE 3aBUCUMOCTh CKOPOCTH XHWMHYECKOW PEaKIHU OT
BO3ZCHCTBUSL pa3NWYHBIX (AKTOPOB; HCCIEIOBAaHUE AIIEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB; ONBITH, WIIIOCTPUPYIOIINE MPOIECC IUCCOLMHUAIMU KHCIOT, IIelIouel W coyeit
(BO3MOXKHO HCIIOJIB30BaHUE BUJICOMATEPUAJIOB); O3HAKOMJICHHE C 00pa3laMyd METalIOB U
CIJIABOB; M3yY€HHE PEe3yJIbTaTOB KOPPO3WU METAJIOB, B3aMMOJCHCTBUS OKCHIA KaJbIH C
BOJIOM, Tpolecca TOpeHus kejae3a B KUCIOpoae (BO3MOXHO — HCIIOJIB30BaHUE
BUJICOMATEPUAIIOB); OTIBITHI, WLTIOCTPUPYIOIINE IPUMEPHI OKHCITUTEIHHO-
BOCCTAHOBHUTENBHBIX PEaKIUi: TOPeHHE, PEaKLUU Pa3NIoKEHHs, COeTUHEHHUS; O3HAKOMIICHUE
c oOpasuamMu cepbl M €€ COeANHEHHUSIMH; O3HAKOMJICHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta,
dbochopa m ux coenrHEHUI (BO3MOXKHO HCIIOJB30BaHHME BHIACOMATEPHAIOB), ¢ 0Opasmamu
yA0OpeHHii; B3auMOCHCTBUE KOHLEHTPUPOBAHHON a30THOM KHUCIIOTHI C MENbIO; U3y4YeHHE
MoJIeie KpUCTaJUIMYECKUX PEeIIeTOK anmasza, rpaduTa, MOJEKyJabl (QyluiepeHa, MOJEKY
OpPraHUYECKHUX BEIIECTB; O3HAKOMJIGHHE C IMPOLECCOM aaCOpOILUN PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM yIJIEM U YCTPOWCTBOM TIPOTHBOra3a; O3HAKOMJIEHHE C MPOIYKIIHeH
CWJIMKATHOW TPOMBIIUICHHOCTH; MPOIECCHl OKPAITMBaHUS TJIAMEHU KaTHOHAMHU METAIIJIOB,
UCIIONIB30BaTh MOJMYYEHHbIE XUMHYECKHE 3HAaHUS B PA3NUYHBIX CUTyalUsX: NPUMEHEHUs
BEIIECTB M MAarepHajoB B OBITY, CEIbCKOM XO3MHCTBE, Ha IPOM3BOACTBE, B IpoOLECcCce
pelleHrs TMPaKTUYEeCKUX 3a/4a4 B TIOBCETHEBHOM JKM3HM, MPENyNpPexACHUS SBICHUM,
HAHOCAIIMX BpPEI 3I0pPOBBIO YEIIOBEKAa M OKpY’KaloIlel cpele; MPUMEHEHUs MPOILyKTOB
nepepaboTKU MPUPOIHBIX UCTOYHUKOB YIIIEBOAOPOIOB (YTOib, MPUPOIHBIN a3, HEPTH)

B OBITY M IIPOMBIIIJICHHOCTH; 3HAYEHUS KUPOB, OCJIKOB, YIIICBOAOB JJIsl OPraHU3Ma 4eJIOBEKa;
MPUMEHSTh OCHOBHBIE OMNEpPALMU MBICIUTENIBHON NEATEeIbHOCTU JUIsl HU3Y4YEHHsI CBOMCTB
BEIIECTB M XMMHMYECKUX PEAKIM; €CTECTBEHHOHAYYHbIE METOABI MO3HAHHS (B TOM YHCIE
HaOJIIoIeHNe, U3MEpPEHNe, MOJISTTUPOBAHKE, SKCIIEPUMEHT (peabHbIA U MBICTICHHBIN);

UCTONB30BaTh IPH  BBIIOJIHEHUH Y4YEOHBIX 3aJaHMid, MOJATOTOBKE IPOEKTHBIX U



UCCIIEIOBATEIbCKUX pabOT HAy4HO-TIOMYJSIPHYIO JIUTEPaTypy, CIpPaBOYHBIE MaTepualbl,
UCTOUYHUKM HHpOpMamumu B ceTtd VIHTEepHET; BlaneTh NpUEeMaMH MPEoOpa3OBaHUS
nH(pOpMaIUU U3 OAHON 3HAKOBOW CUCTEMBI B IPYTYIO;



TEMATHUYECKOE ITNTAHHPOBAHUE

8 KIIACC
KonnuecTBo yacoB
No HaumenoBanwue pasnenoB K - OnekTpoHHbIE (IU(PPOBHIE)
/Tl | ¥ TeM MPOrpaMMBbI Bcero OHTPOJILHBIC PAKTIECCKHC o0Opa3oBareIbHbBIE PeCypChl
paboThl paboTbl
Pa3nea 1. llepBonayajabHbie XuMudeckue nousaTus 20 4
Xumus — BakHas
11 00J1acTh €CTECTBO3HAHUS 5 P bubnuorexa LIOK
' U IIPaKTUYECKOMN https://m.edsoo.ru/7f41837¢c
JeATeIbHOCTH YeJI0BEKa
12 BemecTBa 1 XUMHYECKHE 15 | bu6moreka [IOK
i peaxnuu https://m.edsoo.ru/7f41837¢
Hroro mo paszeny 20
Pasznen 2. BaxkHelne npeacTaBUTe,IH Heopranudeckux Bemects 30 g
21 Bo3nyx. Kucnopon. 5 bubmoteka [IOK
) IToustre 06 okcuIax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o 5 1 bubnuorexa HOK
i KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
23 KonnuecTBeHHbIC 4
) OTHOIICHUS B XUMHH
24 Bona. PactBopsi. 5 1 1 bub6moreka [JOK
' [TousiTHe 00 OCHOBAHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIC KJIaCCHI
2.5 HEOPraHUYeCKUX 11 1 1 bubmorexa [JOK

COEeIUHEHUN

https://m.edsoo.ru/7f41837¢



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

Hroro mo paszueny 30

Paznen 3. llepuoguuecknii 3axoH u [lepnognveckasi cucrema xumuueckux aeMenToB Jl. M. MennaeneeBa. CTpoeHue aToMoB.

XuMHuuyeckasi cBsi3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE peakmmun 154.

[Teproguueckuii 3ak0H U
[lepuonuueckas cucrema
3.1 XUMHUYECKHUX 3JIEMEHTOB 7
. . Menneneena.
Crpoenue aroma

Bbu6mmoreka IIOK
https://m.edsoo.ru/7f41837¢

XUMHUECKas CBSI3b.
3.2 OKHCIIUTETFHO-BOCCTAHO 8 1
BHUTEJBHbIE PEAKIHU

bu6mmoreka IIOK
https://m.edsoo.ru/7f41837¢

Hroro no pasaeny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOe BpeMs 3 bu6muoreka LIOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO

YACOB 110 TTPOI'PAMME 08 4



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

9 KJIIACC

KommuecTBo yacos

Ne | HammenoBanue pasnenos OnektpoHHbIE (LU(POBBIE) 00pa30BaTEIbHBIC
/i | ¥ Tem mporpammer Beero KoHTposbHbIE [TpakTuueck pecypel
pabdoThI ue paboTbl
Pa3nen 1. BemecTBo n xumnueckne peakuun 304.
[ToBropenue u yriyonenue
1.1 3HAHWI OCHOBHBIX 6 1 bubnuoreka I{OK https://m.edsoo.ru/7f41a636
paszzenoB Kypca 8 kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 8 bubmuotexa L{OK https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKIINN
DNEKTPONIUTHYECKAS
1.3 AMCCOLIMALIHA. 16 1 1 bubmuorexa I{OK https://m.edsoo.ru/7f41a636
XUMUYECKHE PEAKLIUH B
pacTBopax
Hroro 1o paszueny 30
Pa3gen 2. HeMeTaaasl 1 HX coexuHenus 34u4.
OO1w1ast xapakTepUCTHUKA
2.1 XUMHYECKHUX JIEMEHTOB 6 1 bubmuorexa ITOK https://m.edsoo.ru/7f41a636

VIIA-rpynnsl. ["anorenst



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

2.2

OOm1ast xapaKTepUCTHKA
XHUMHUYECKUX DJIEMECHTOB
VIA-rpynmnsl. Cepa u e€
COCMHEHUS

bubmuoreka LIOK https://m.edsoo.ru/7f41a636

23

OOm1ast xapaKTepUCTHKA
XMMHUYECKUX 3JIEMEHTOB
VA-rpynmnsl. A30T,
dbochop u ux
COCMHEHUS

10

bubmuoreka IIOK https://m.edsoo.ru/7f41a636

24

OOm1ast xapaKTepUCTHKA
XMUMHUYECKHUX HJIEMEHTOB
IVA-rpynnel. Yoiiepoa u
KpPEMHUN U UX
COCAMHEHUS

10

bubmuoreka IIOK https://m.edsoo.ru/7f41a636

Wroro no pazneny

34

PesepBHOe Bpems

OO011e€ KOIIMYECTBO YacoB I10
rporpamme

68

10 KITACC



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne | Haummenosanue paszenos u |KOIHYECTBO 4acoB OnekTpoHHbIE (LU(POBLIE)
/i | TEM MPOTPamMMBbl Bcero KouTponsHsie paGotsi | IIpakTiaeckie paGoTsr | 00PasoBaTeIBHBIC PECYPChI
Pazngen 1. Metajuiibl U uxX coequHeHust S04.
OO6mme cBolicTBa bubmuoreka [IOK
3.1 10 1
METAJUIOB https://m f41
39 Baxneiimme Metaibl 1 40 1 ) Bu6moreka IIOK
) UX COeOUHEHUS https://m.edsoo.ru/7f41a636
Hroro o paszneny 50
Paznea 2. XumMus 1 okpysKaiomas cpeaa 64.
41 BemecrBa u marepuaisl B 6 bubauorexa IIOK
' YKU3HU YEJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pasaeiy 6
Pe3epBHOE Bpemst 2 JBH@HOTeK;a HOKZE 12636
O06006111eHre U TTOBTOPEHHE 104 1
Kypca XUMHUH OCHOBHOM IITKOJIBI
OBIIEE KOJIMYECTBO 63 3 )

YACOB 11O ITPOI'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636










