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MNOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHas pabodas nporpamma (ganee APII) — ato oOpazoBaTenpHas
nporpamMma, ajganTUpPOBaHHAs JUIsi OOY4YEHUs JIMI[ C 3aJIEPKKOM TMCUXUYECKOTO
pasButus (naiee 3I1P) ¢ yuétom ocoOeHHOCTEN MX MCUXO(PU3UUECKOTO Pa3BUTHS,
WHAMBUIYAIBHBIX BO3MOXKHOCTEH M TIpU HEOOXOAMMOCTH OOECIeurBarOIas
KOPPEKUUIO HAPYIIEHUH Pa3BUTHS M COUMATIBHYIO alalTallu0 YKa3aHHBIX JIULI.

PaGouass nporpamMmma TpeACTaBISA€T COOOM  IENOCTHBIA  JIOKYMEHT,
BKJIFOYAIOIINI CIIETYIOUIUE pa3/ieibl:

1)  TOSACHUTENbHYIO 3allMCKy, B KOTOPOM KOHKPETHU3UPYIOTCA OOIIUe LEeH
o0111ero o0pa3oBaHus ¢ YYETOM ClieUPUKH Yy4eOHOTO NMPEIMETa;

2)  oOuIyI0 XapaKTepUCTUKY y4eOHOTO MpeIMETa;

3)  omnmcaHHe MecTa y4eOHOTo MpeaMeTa B yueOHOM IUIAHE;

4)  JIUYHOCTHBIE, METANpPEIMETHBIE W TNPEIMETHBIE PE3YJIbTATBl OCBOCHUS
KOHKPETHOI'O Y4eOHOTONpeaAMETa;

5)  conep)KaHHE y4eOHOIO IpeaMeTa;

6) TEMaTHUYECKOE IJIAHUPOBAHUE C ONPEJEICHUEM OCHOBHBIX BHUJOB yueOHOU
NEeATEIbHOCTH yJaluXCsl;

7)  ONHMCaHHWE MAaTEepUaIbHO-TEXHUYECKOTO obecnedyeHus 00pa3oBaTEIbHOTO
npolecca;

8)  cucTeMa KOHTPOJbHO-U3MEPUTEIbHBIX MAaTEPUAIIOB; CUCTEMA OLICHUBAHUS;

9)  IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS y4€OHOIO IpeIMETaA.

[lonarue «3aaepxkka mncuxudeckoro pazsutus» (3[IP) ymoTtpebnsercs mo
OTHOUIEHUIO K JIETSM ¢ MUHUMAJIbHBIMU OPTaHUYECKUMHU WU (YHKIIMOHAJIBLHBIMU
NOBPEXJICHUAMM LEHTPAJIBHOM HEPBHOM CHUCTEMBI, a TaKXKe€ JUJIMTEIBHO
HaxoJAIIMMCSA B YCIOBHUSX COLMAJIBHOW JAenpuBaluu. [[ins HuUX XapakTepHsbI
HE3pEJIOCTh 3MOLMOHAILHO-BOJIEBOM c(epbl M HENOpa3BUTHE I03HABATEIbHOU
NEeSTEIbHOCTH, 4YTO JIeJJaéT HEBO3MOXXHBIM OBJIQJICHHUE B IIOJHOM 00ObeMe
IIPOrpaMMON MacCcOBOM WIKOJIBI. HemocratouHast BBIpa>KEHHOCTh MMO3HABATENBHBIX
untepecoB y gaereid ¢ 3IIP coderaeTcs ¢ HE3PENOCTHIO BBICHIUX IMCUXUYECKHUX
GyHKUMNA, C HapyLIEHUAMH, TaMATH, C (YHKIHOHAJIBLHOM HEIOCTATOYHOCTHIO
3PUTEIIBHOTO M CIIYXOBOTO BOCHPUATHSA, C TUIOXOM KOOPAWHALMEW IBUKCHUMU.
Manas nuddepeHUUPOBAHHOCTh  ABWIXKEHMM KHUCTEM pPyK  OTPHUILATEIHHO
CKa3blBa€TCs HA NPOAYKTUBHOM  JEATEIBHOCTH —  JIEMIKE, PUCOBAHUH,
KOHCTpYHUpOBaHuM, nucbMe. CHUXKEHUE

MO3HABATEJIbHON aKTUBHOCTH MPOSBIISIETCS B OTPAHMYEHHOCTH 3araca 3HaHWi 00
OKPYXaIOIlleM M MPAaKTUYECKUX HABBIKOB, COOTBETCTBYIOIIUX BO3pacTy H
HEOOXOIMMBIX peOeHKYy Ha Bcex OJramax oOydeHuss B 1ukoje. Herpy6oe
HEJIOPa3BUTUE PEUYU MOXKET MPOSBISATHCS B HAPYUICHHUSIX 3BYKOIPOHU3HOILICHUS,
OeIHOCTH W HEAOCTAaTOYHOU JU(GEepeHIIUPOBAHHOCTH CIIOBAps, TPYIAHOCTAX
YCBOEHHSI JIOTUKO-TPAMMATUYECKUX KOHCTPYKIMHU. Y 3HAYUTEIBHOW 4acTH JIETEU
HAOJI0JaeTCsl  HEJOCTATOYHOCTh  (POHETUKO-(POHEMATHUYECKOTO  BOCHPHSITHUSA,
CHIDKEHHUE CiyXxopeueBoi mamsaTu. HapymeHus sMonmuoHansHo-BoJIeBON chepsl u



MOBEJICHUSI TPOSBISIOTCS B CJIA0OCTH BOJICBBIX YCTAHOBOK, SMOITMOHAIBHON
HEYCTOWYUBOCTHU, UMITYJIbCUBHOCTH, apPeKTUBHONU BO30YIUMOCTH, JBUTATEIHHON
pPacTOPMOKEHHOCTH, JIMOO, HAOOOPOT, B BSJIOCTH, amaTUYHOCTU. [letn ¢
3aJIEPKKOM TCUXUYECKOTO Pa3BUTHUSL COCTABISIOT HEOJHOPOAHYIO TPyHIy, T.K.
Pa3IMYHBIMU SIBJISIIOTCS] IPUYMHBI M CTETNEHb BBIPAXKEHHOCTU OTCTaBaHUS B HX
pa3BuTHU. B CBS3M C 3TUM TPYJIHO MOCTPOUTH MCUXOJIOTO-TIEAArOTMUECKYIO
kinaccudukanuo aeret ¢ 3I1P. OOmM 1 1eTel TaHHOW KaTerOpuu SIBIISIIOTCS
HEJI0OCTaTOYHOCTh BHUMAHUS, TUTIEPAKTUBHOCTh, CHIYKEHUE TTaMSITH, 3aMe/JICHHBIN
TEMIT MBICIUTEIILHON NESITEIIbHOCTH, TPYAHOCTH Peryisiiuu noseacHus. OmHaKo
CTUMYJIALHS JCATENBHOCTA ITHX JIeTEH, OKa3aHWE UM CBOEBPEMEHHOW IMOMOIIN
MO3BOJISIET BBIICTUTh Y HUX 30HY OJMKAMIIIET0 pa3BUTHS, KOTOpas B HECKOJBKO
pa3 MpEeBHIIIACT MOTCHIIMAIBHBIE BO3MOXHOCTH YMCTBEHHO OTCTAJIBIX JETCH TOTO
ke Bospactra. Ilostomy pmetm ¢ 3IIP, mpu co3maHMM WM ONpPEAEIEHHBIX
oOpa3oBaTeNbHBIX YCIOBUM, CIOCOOHBI OBJAJIETh MPOTPaMMONl  OCHOBHOM
oOmreoOpa3oBaTebHOM IIKOJABI W B OOJIBIIMHCTBE CIIy4aeB MPOJOKHUTH
oOpa3oBaHue.

BmecTe ¢ Tem, mpakTHKa MOKa3bIBa€T, YTO OOyUEHUE JETeH C OTKIOHEHUSIMHU B
Pa3BUTUU COBMECTHO C HOpPMAaJbHO Pa3BUBAIOIIMMUCS CBEPCTHUKAMH JaeT
xopotuid 3QQPeKT B OTHOMICHUH JUYHOCTHOTO PA3BUTHS U COIUAIM3AIIMN U TOU, U
JPYTOM KaTErOpuH y4aluxcs, a TakKe COOTBETCTBYET HOPMaM MEXKIYHApPOIHOTO
npaBa M POCCHUIMCKOTO 3aKOHOJATENbCTBA. Takum 00pa3oM, HUHTETPUPOBAHHOE
oOydyeHHe JeTeii C OTKJIOHCHHSIMH B Ppa3BUTHU TIPH  COOTBETCTBYIOIIEM
oOecrieueHH CaeAyeT MPU3HATh ONTUMAIBLHON (HOpPMOM OpraHm3anuyd y4eOHO-
BOCnIUTaTepbHOrO Tmporecca. OOydeHHEe ACTe C OTKIOHCHHSIMH B Pa3BUTHH,
HE3aBUCUMO OT (OpPMBI OpTaHHW3AIlMU CIHEIUATLHOTO 00pa30BaHUs, JOKHO
MIPOBOJIUTHCS B CTPOTOM COOTBETCTBUU C 3aKIIOYCHUSMHU COOTBETCTBYIOIIETO
neueOHo-nipodunakTruueckoro yupexaenus w/unu [IMIIK o dopme oOyuenus u
PEKOMEHIOBaHHBIMH 00pa30BaTEIHLHBIMU MPOTPAMMAMHU.

Hannass APII paspaborana c yu€tom (denepanbHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHIAAPTOB O0IIEr0o OOpa30BaHMs MO YPOBHAM 0Opa3oBaHUS U
(nnn) (penepabHBIX TOCYIAPCTBEHHBIX 00Pa30BATENBHBIX CTAHAAPTOB 00PA30BAHUS
nereit ¢ OB3 Ha OCHOBaHMM OCHOBHOUM 00111€00pa30BaTENbHON TPOTpaMMbl U B
COOTBETCTBUH C OCOOBIMU 00pa30BaTEILHBIMU TIOTPEOHOCTAMU

nun ¢ OB3.

APII pa3paboTaHa ¢ y4yeTOM OCHOBHBIX HaIpPaBJICHUN MOJIEpHU3AIMNA OOIIEro
o0pa3oBaHus:

. HOpMaJIM3alus yueOHOM Harpy3kH y4alluxcs; yCTpaHEHUE Meperpys3ox,
MOJPBIBAIOIINX UX (PU3NYECKOE U IICUXUYECKOE 3/I0POBbE;

. COOTBETCTBUE COJIEpIKaHUS oOpa3oBaHUs BO3PACTHBIM
3aKOHOMEPHOCTSIM Pa3BUTHS YUaLTUXCS, UX OCOOEHHOCTSAM U BO3MOKHOCTSIM;

. JMYHOCTHASI OPUEHTAIUS COJIEP>KaHUsI 00pa30BaHMS;

. JeSITEIbHOCTHBIN XapaKkTep 00pa3oBaHusl, HAIIPaBICHHOCTh COJIEPKaHUs

oOpazoBanuss Ha GOpPMHpPOBAHHWE OOMMX YYEOHBIX YMEHHA ¥ HaBBIKOB,



00O0OIIEHHBIX  CMOCOOOB  y4eOHOW, TIO03HABATENHbHON, KOMMYHHKATHBHOM,
IPAKTUYECKOM, TBOPUECKOMN AESITEIbHOCTH, HA MOJIYYEHHUE YUAIIUMUCS OIbITAa 3TOU
NESTEIIbHOCTH;

. YCUJIEHUE BOCIIUTHIBAIOILETO NOTEHIINAA;

. (opMUpOBaHHE KIIIOUEBBIX KOMIIETEHLIUH — TOTOBHOCTH Y4YalllUXCS
UCIIOJIb30BaTh YCBOEHHBIE 3HAHUSA, YMEHHUS U CIOCOOBI IEATEILHOCTU B peaJbHOU
KU3HU JJIs PELLIEHUS IPAKTUYECKUX 3a/1a4

KonuenryansHoir ocHoBoil APII  sBusitorcs waem MHTErpauuu  y4eOHBIX
IPEIMETOB; MPEEMCTBEHHOCTH HAYaJbHOTO M OCHOBHOTO OOIIEro 0Opa3oBaHUS;
TYMaHHW3aluH 00pa30BaHuUsl; COOTBETCTBUSA COAEPKAHMS 00pa30BaHMs BO3PACTHBIM
3aKOHOMEPHOCTSM Pa3BUTHS y4YalIUXCsl; JMYHOCTHOM OpPUEHTALUMU COACpPIKAHUS
oOpa30oBaHus; JEATEILHOCTHOIO XapakTepa o0Opa3oBaHHs M HANpPaBICHHOCTH
cojiep>kanus Ha (popMUpOBaHUE OOIUX YYECOHBIX YMEHHM, 000OIIEHHBIX CLIOCOO0B
yueOHOW, MO3HABaTEJIbHOM, MPAKTUYECKOW, TBOPUECKOM  JESTEIbHOCTU;
(GopMHUpOBaHUSA Yy Yy4YallUXCsl TOTOBHOCTH HCIIOJIb30BATh YCBOEHHBIE 3HAHUA,
YMEHHMSI U CTIOCOOBI IEATENBHOCTH B PEAIbHOM JKU3HU JUIsl pELICHHS TPAKTUYECKUX
3aja4  (KIIOYEBBIX KOMIIETEHIMI). OTH UAeH SBUINCh 0a30BBIMM IIpU
OIIPEIEICHUH CTPYKTYPBI, LIEJIEH U 3a]1a4 PEeIaraeéMoro Kypca.

Anantanus 001meoOpa3oBaTebHOM MPOrpaMMbl  OCYLIECTBISIETCS € YYETOM
PEKOMEHJAUUN  [CUXOJIOr0-MEIMKO-TIEAarorH4eckOil KOMHCCHMM M BKJIIOYAeT
CJIEAYIOIIME HAMPaBICHUS AESITeIbHOCTU: aHAJIU3 U TO00p COAEPKaHNUS; U3MEHEHUE
CTPYKTYpbl M BPEMEHHBIX pPaMOK; HCIOJIb30BaHUE pa3HbIX (OPM, METOJIOB U
NPUEMOB OpraHU3alK Y4eOHOM 1eITeIbHOCTH.

Copnepxxanue APII  Bkmouaer B ce0d  coiepKaTeabHOE  HANOJHEHUE
00pa30BaTeIbHOT0, KOPPEKIIMOHHOIO U BOCIUTATEIbHOIO KOMIIOHEHTOB.
N3yyeHue mporpaMMHOro MaTepuayia JOJKHO OOECIEeYUTh HE TOJIBKO YCBOEHHE
OTpE/ENICHHBIX NMPEAMETHBIX 3HaHWN, YMEHUN U HAaBBIKOB, HO U (POPMHUPOBAHUE Y
yyaluxcs MpUEeMOB YMCTBEHHOM JESTENIbHOCTH, HEOOXOAUMBIX NIl KOPPEKLUU
HEJOCTaTKOB Pa3BUTHS JETEH, UCTIBITHIBAIOIINX TPYAHOCTH B Mpoliecce 00y4eHHUs.
[{ensiMH IIKOJIBHOTO OOpa30BaHHUsA, KOTOPBIE CTABST MEPE] MIKOJION rocynapcTBo,
OOIIECTBO M CE€Mbs, MOMHMO MPHOOPETEHUsI OMpeesieHHOro Habopa 3HaHWHA U
YMEHHM, SIBIISIOTCS paCKphITHE U

pa3BuTHE TOTEeHIMana peOEHKa, Cco3JaHHe OJAarompusTHBIX YCIOBHM IS
peanu3aluu ero NpupoIHbIX CIOCOOHOCTEH.

B cBsa3u ¢ 3tuM pabouvas mporpaMma HampaBlieHa Ha peain3aliio OCHOBHBIX
neJeH:

. obecrieyeHue ycloBUM Juis peanuzainuu npaB oOydaromuxcs ¢ OB3 Ha
noyiyueHue OecriaTHOro o0pa3oBaHus;
. OpraHu3anus KaueCTBEHHOW KOPPEKIIMOHHO-PeaOUITUTAIMOHHOW pabOThI

C YYAIIUMHCS C Pa3TUYHBIMU (OpMaMU OTKJIOHEHUW B Pa3BUTHU; COXPAHCHHUE U
YKpeIUieHHe 370poBbsi oOyuaromuxcsi ¢ OB3 Ha OCHOBE COBEpIICHCTBOBAHUS
00pa30BaTENHLHOTO MPOLIECCa;

. co3JaHue OJIArOMPUATHOTO TICUXOJIOTO-TIEAArOrMYeCKOTr0 KiauMaTa s



peanu3anuy HHIUBUTYAJIBHBIX CIIOCOOHOCTEH 00yuatomuxcs ¢ OB3;

. dbopMHpOBaHKE IIEJIOCTHOTO MPEJCTABIECHUS O MHUPE, OCHOBAaHHOTO Ha
NPUOOPETEHHBIX 3HAHUSIX, YMEHUSX, HABBIKaX U CIIOCO0aX JESTEIbHOCTH;

. nprUOOpEeTeHNE OMbITa PA3HOOOPA3HOU AESITENBHOCTU (MHIUBUYAIbHON
Y KOJUIEKTUBHOI), ONbITA MO3HAHKS U CAMOIIO3HAHUS;

. MOJITOTOBKA K OCYIIECTBIECHUIO OCO3HAHHOTO BHIOOpA MHIWBUYAIbHOU
o0pa3oBaTeabHOMN WK MPOPECCUOHATIEHON TPAEKTOPHUHU.

Hapsiay ¢ o6nieoOpa3oBaTeabHBIMU CTaBATCS CIEAYIOIINE OCHOBHBIE 3a1a4H:

. BECTH YYET OCOOEHHOCTEH peOEHKA, MHAUBUIYAIbHBIM MEIaroruuecKui
MOAXOJ,  MPOSIBIAIONIMKCA B 0CO00OM  OpraHu3anvu  KOPPEKIIMOHHO-
NEeJaroru4eckoro mpouecca, B MPUMEHEHUU CIEUUAIbHBIX METOAOB M CPEACTB
oOy4eHHMsI, KOMIIEHCAlMM W KOPPEKUMU HapyleHU! pa3BUTUs (MH(DOPMALIMOHHO-
METOJUYECKUX, TEXHUUECKHUX);

° PCAIN30BBIBATE KOPPCKOHUOHHO-IICIAIrOTHYCCKUC IIPOLCCChI IICAAroraMm M
rncaaroraMmu- IICUXOJIOraMH COOTBGTCTBYI-OIHeﬁ KBEUIH(bI/IKa]_II/II/I, Hux
IICUXOJOTHYICCKOC COIIPOBOKACHNC CIICHUAJIbHBIMU IICHUXOJIOI'aMH;

° IMpCaoCTaBIIATh 06yqa}omeMy051 ¢ OB3 MCIAUIONHCKYIO, IICHXOJIOI'O-
MNeIarorn4cCKyro 1 COIUaJIbHYIO IIOMOINb,

° ITPHUBJICKATDH pOI[PITGJ'IGﬁ B KOppeKI_[I/IOHHO-HGI[E[FOFI/ILIGCKI/Iﬁ IIponccc.

AanTupoBaHHas 00pa3oBaTe/ibHAsi IPOrpaMMa HAIPaBJIeHA HA:

e TPEOOJICHUE 3aTPYITHCHUH yUalllUXCs B y4eOHOU IeSITEIbHOCTH;

e OBJIQJICHUE HABBIKAMH AJANTALIMHU YYAIUXCSA K COLIUYMY;

¢ IICHXOJIOTO-NIEAATOTUYECKOE CONMPOBOKAECHUE IIKOJIbHUKOB, UMEIOIIUX
po0semMbl B 00y4YE€HUHN UTIOBEICHNH;

e pPa3BUTHE TBOPUECKOTO MOTEHIMAJA yHaluxcs (01apeHHbIX JeTei);

e pa3BUTHE NOTEHUHAJIA YYAIIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSAMU;

e CO3JaHHME CUCTEMbI KOMIUIEKCHOW IMOMOILHN JETSAM C OTPAaHUYECHHBIMA
BO3MOXKHOCTSIMU 3710POBbsI BOCBOGHMH OCHOBHOI 00pa30BaTeIbHON MPOTPAMMBI;

e HHJMBUIYaTU3aLUI0 00YUYECHHUS, YYUTHIBAsI COCTOSIHUE UX 3710POBbS,
WH/IMBH1yaJIbHO-TUIIOJIOTUYECKUE OCOOEHHOCTH.

BBuny mncuxonormdyeckux ocobeHHocreit naereit ¢ 3IIP, c¢ wmenpio ycuneHus
IPAKTUYECKONH HANpPaBJIEHHOCTH OOY4YEeHMsI MPOBOJIUTCS KOPpPEKIMOHHas paloTa,
KOTOpast BKJIIOYAET CICIYIOIINE HATIPABJICHHUS.

CoBepuieHCTBOBAHHE JABMKCHUI M CEHCOMOTOPHOIO Pa3BUTHS. DPa3BUTHE
MEJIKOM MOTOPMKHM M TalblEB PYK; Pa3BUTHE HABBIKOB KaJUrpaduu; pa3zButue
aApTUKYJSILUOHHON MOTOPHKHU.

Koppekuusi oTaeJbHBIX CTOPOH NCUXMYECKOM AeATEIbHOCTH. KOPPEKUUA —
pa3BUTHE BOCIHPUATHS, IPEACTABICHUM, OLIYLIIEHUWA; KOPPEKLUMS — pa3BUTHE
naMsATH; KOPPEKUUs — Pa3BUTUE BHUMaHMs; (QOPMHUPOBAHUE OOOOIIEHHBIX
NpEJCTaBICHU O CBOWMCTBAaX MpeAMETOB (LBET, (popma, BETUYMHA); pPa3BUTHE
IIPOCTPAHCTBEHHBIX IPEACTABICHUM W OPUEHTALlMM; Pa3BUTHUE IMPEICTABICHUMN O
BPEMEHH.

Pa3BuTne pa3iMYHbIX BUI0B MbILIJIEHUSI: Pa3BUTHE HATJIAIHO-00Pa3HOTO



MBIIIEHUS; PA3BUTHE CIOBECHO-JIOTMYECKOTO MBIIUICHUS (YMEHHUE BUAETh U
YCTaHaBJIMBATh JJOTUUYECKHUE CBA3ZUMEXKY IIPEIMETAMU, SIBICHUAMU U COOBITUAMH).
PasBuTHe OCHOBHBIX MBICJUTEIbHBIX ONEpPAalMil: Pa3BUTHE  yYMEHUSA
CPAaBHUBATh, aHAIM3UPOBATh; PA3BUTHUE YMEHMS BBIIEIATH CXOJACTBO M Pa3iIMyue
HNOHATUN; yMeHue paboTaTb IO CJIOBECHOM M THMCbMEHHOM HHCTPYKLHSAM,
QITOPUTMY; YMEHHUE IUIAHUPOBATH JEATEIbHOCTD.

Koppexknusi HapyumieHuii B Pa3sBUTHH 3MOIMOHAIbHO-JIMYHOCTHON cdepbi:
pa3BUTHE HWHULHMATUBHOCTH, CTPEMJIEHMS JIOBOJAWTH HA4YaTOE€ €0 1O KOHIIA;
(dbopmupoBaHue YMEHUS IIPEO0JIEBATh TPYIHOCTH; BOCIIUTAHUE
CaMOCTOSITENIFHOCTH TPHUHSATHS pelieHus; GOpMUPOBAHUE a€KBATHOCTH UyBCTB;
(dbopMHpOBaHHUE YCTOMYMBOW M aJIEKBATHOM CaMOOLICHKH; (POPMUPOBAHUE YMEHUS
aHAJIM3UPOBATh CBOKO JAEATEIBHOCTH, BOCIIMTAHHWE NPABUJIBHOIO OTHOIICHHS K
KPUTHUKE.

Koppekuuss — pasButue pedmu: pa3BUTHE (OHEMATUYECKOTO BOCHIPUSATHUS;
KOPPEKLMA HApYLIECHUN YCTHOM U IIMCbMEHHOM PeYM; KOPPEKLIMSA MOHOJIOTUYECKOU
peuu; KOpPpEeKLMs [IUATOTMYECKOM pedYd; Pa3BUTHE JIEKCUKO-IPAMMATHYECKUX
CPEICTB A3bIKa.

Pacuiupenne npeacraBieHnid 00 OKpy KawueM MUpe U 000orameHmne cJioBaps.
Koppexkuusi HHIMBHAYAIbHBIX IPO0EI0B B 3HAHUSX.
KoppekunonHo-pa3BuBaromas padora o0ecredrBaeT OpraHu3alo MEpOIPUSITHH,
CIOCOOCTBYIOUIUX JTUYHOCTHOMY Pa3BUTHIO YUAIIUXCS, KOPPEKIUU HEJOCTATKOB B
MICUXUYECKOM Pa3BUTUU U OCBOCHHIO UMU COJIepKaHUsl 00pa30BaHMUs.

OOyyeHue ydJalmuxcsi C OrPAHMYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbSI HOCHUT
KOPPEKIMOHHO- OOy4YalIMii W BOCHHUTHIBAIOUIMI XapakTep. AHOMaIbHOE
COCTOSIHUE peOeHKa 3aTpyJHSET pElIeHHe 3anady OOydeHHUs, HO HE CHUMAaeT HUX.
[lopTomy, mnpu oTOOpEe MpOrpaMMHOrO y4yeOHOro Marepuajia y4yTeHa
HEO0X0MMOCTh (POPMHUPOBAHUS TAKUX YEPT XapaKTepa U BCEHl JINYHOCTHU B LIEJTIOM,
KOTOpBIE TOMOTYT BBIIMYCKHMKaM CTaThb IIOJIE3HBIMH 4JeHaMH oOuiectBa. B
nporiecce ocBoeHuss APII, monyudar panpHeliliee pa3BUTHUE BJIEMEHTAPHbBIC
JUYHOCTHBIE, PEryJsITUBHbIC, KOMMYHUKATHBHbIE M TIO3HABAaTEJbHbIE y4eOHBIC
JNEUCTBUS BOCIIMTAHHUKOB, COCTABISIOLIME IICUXOJIOTO-TIEIarOrM4ecKyt0 OCHOBY
NOJlydYeHUsT 3HaHUM 1o  00meoOpa3oBaTeNbHBIM  IpPEAMETaM, HMMEIOIIUM
IIPAKTUYECKYIO HAIIPABICHHOCTb U COOTBETCTBYIOIIMM UX BO3MOXKHOCTSIM, HABBIKH
10 Pa3JIMYHBIM TPOQUIIAM Tpya.

APII, coxpansss  0o0si3aTeNbHBIH  MUHUMYM  COJIEpPKaHUS,  OTIMYAETCS
cBoeoOpa3zueM, MNpeayCMaTpUBAIOIIMM  KOPPEKUMOHHYIO  HalpaBJICHHOCTh
oOyudenusi. Tembl, KOTOpbIE SABISAIOTCS HAUOOJIEE CIOKHBIMU ISl YCBOCHHUSI, MOTYT
U3y4aThCsl B O3HAKOMUTEIBHOM MOPSAKE, T.€. HE ABISIIOTCA 00s3aTENbHBIMU JJIS
YCBOCHHUS YyYallUMHUCA. Psap TeM, u3ydaeMbIX O3HAKOMUTEIBHO Ha HAYaJIbHBIX
JTamax OO0y4YeHUsS MPEIMETY, CTaHYT OOS3aTEIbHBIMHU JJISl U3yYEHUS B CTapLINX
kjaccax. Takod MOAXOA MO3BOJIUT YUUTENSIM OOECHEYUTh YCBOCHHUE YHAIUMUCS
[0 OKOHYAaHWM OCHOBHOM IIKOJBI 00S3aT€IbHOIO0 MHUHHMYMa COJEpXKaHUs
€CTECTBEHHO-HAYYHOT O (XUMUYECKOT0) 00pa30BaHusl.



Jnsg  ycuieHHsT KOPPEKUMOHHO-Pa3BUBAIOIIECH  HANpaBIEHHOCTH Kypca B
IpOrpaMMy ILIMPOKO BKIIFOUEHBI CaMOCTOSITENbHbIE HAOIIOACHHUS U IpPEIMETHO-
IIPaKTUYECKasl AEATENBHOCTD YUalUXCsl, HaIJSITHO-UUIIOCTPATUBHBINA MaTEpHall, a
TaK)Ke pa3HOOOpa3HbIe 3aJaHus rpapUUecKoro xapakrepa
— JUIS1 KOPPEKIIMU MEJIKOW MOTOPHUKH NAJIBLIEB PYK.
K peammzanuu APII B oOpa3oBarenbHON OpraHu3aldyd MOTYT ObITh IPUBIICYEHBI
yuuTensi- 1e(eKTOIO0TH, yUUTENA-IOTOIE Ibl, IEAATOTU-TICUXOJIOTH.
Y OonpmmHcTBAa yueHHUKOB ¢ 3I[IP oTmewaercs HeZOCTaTOYHBI YPOBEHb
MO3HABATEJIbHON AKTUBHOCTH, HE3PEJIOCTh MOTHMBALMM K y4E€OHOU JEeATEIbHOCTH,
CHW)KEHHBIM YPOBEHb PA0OOTOCIIOCOOHOCTH M CAaMOCTOATENBbHOCTH. [103TOMY mouck
U HCHOJb30BAHHE AKTHBHBIX ()OpPM, METOJOB W NPUEMOB OOYUYEHUS SIBISETCA
OJTHUM u3 HEO0OXOIUMBIX CpPEACTB MOBBIICHUS 3¢ pexTUBHOCTH
KOPPEKIIMOHHO-PA3BUBAIOILETO mporecca B pabote yuurens. dns
COBEpIICHCTBOBAHUS MPOLECCOB  (OPMHUPOBAHUS  KIIIOUEBBIX  KOMIIETEHLUN
HEOOXOJMMO  HCIIOJIb30BATh  METO/BI, IO3BOJISIOLIME KOMIIEHCUPOBAaThb U
KOPPEKTUPOBATh IIPOLIECC OBJIAACHUS YYAIIMMHCSI YMEHUSMH CaMOOpraHU3alud
y4eOHOU JesITETbHOCTH.
Haubonee mnpumeMiieMbIMH MeTOAAMH B IPAKTUYECKON paboTe yduTens c
yuammmucs, umerommumu OB3, saBisitoTcs  00BSACHUTENBHO-WILTIOCTPATUBHBIMH,
JIMYHOCTHO-OPUEHTUPOBAHHBIN, PENTPOAYKTUBHBINA, YACTUYHO ITOUCKOBBIH,
KOMMYHUKATUBHBIM, UH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIN, UTPOBBIX TEXHOJOTUIA; METO/IbI KOHTPOJISL, CAMOKOHTPOJISI U
B3aMMOKOHTPOJIS.

COJAEP)KAHUE OBYYEHUS

Koppexuus: J{ns nereit ¢ 3[1P npu n3yyeHun yueOHOro Kypca XMMUU CTaBSITCS
T€ e y4eOHO- BOCIIUTATEIbHBIC 1I€ITH,. YTO ¥ B MAaCCOBOM 00111€00pa30BaTeIbHON
mikosie. OHaKO 0COOEHHOCTH MICUXUYECKOT0 PAa3BUTHS JAETeH yKa3aHHOM
KaTeropHuu, Mpex/ie BCEro HeI0CTaTOYHAast C(POPMUPOBAHHOCTH MBICITUTENIbHBIX
oreparuii, 00yciaBIMBalOT JOMOIHUTEIbHbIE KOPPEKIIMOHHBIE 3a/1a4H,
HaIpaBJIEHHbIE HA PAa3BUTHE MBICIUTEIBHON U pEYEBON ACSITEIBHOCTH, Ha
IIOBBILIEHNE [TI03HABATEIILHONW aKTUBHOCTH JETEHN, HA CO3aHNUE YCIOBUM IS
OCMBICJICHUS BBITTOIHSIEMON yueOHOM paboThl. B cBsi3u ¢ 0COOCHHOCTSIMU
MOBEJICHUS U ICATEILHOCTH ITUX YJaIIUXcs (PaCTOPMOKEHHOCTD,
HEOPTraHW30BAHHOCTH) HEOOXOIUM CTPOKAUIITNI KOHTPOJIb 32 COOTIOICHUEM
MIPaBHJI TEXHUKH 0€30MaCHOCTH TIPU MTPOBEICHUH JIA0OPATOPHBIX OIBITOB B
XUMHYECKOM KaOMHETe, BO BPeMs SKCKYPCHI Ha XHUMHUYECKUE TIPETPUITHS.
Bonpiioe 3HaueHwe AJIs MOJTHOIEHHOTO YCBOGHUSI y4eOHOTO MaTepuana Mo XUMHUU
NpUOOpETAET OMOpa Ha MEXKIPEIMETHBIE CBA3U BOIPOCOB, U3y4YaeMbIX B JAHHOM
Kypce, C TakUMH Y4eOHBIMM IpeIMeTaMH, KaK MPUpPOAOBeIcHHE, reorpadus,
¢uzuka, 6uonorus. [lo3Bomsis paccMaTpuBaTh OJUH U TOT e YUEOHBII MaTepua ¢
pa3HBIX TOYEK 3PEHHUSA, MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 JIydllIeMYy



OCMBICJIEHUIO, 00Jieeé NPOYHOMY 3aKpEIUIEHUIO IOJYYEHHBIX 3HAaHUA U
MPAKTUYECKUX YMEHUU.
[Ipn moAroTOBKE K ypOKaM Y4YUTENb JOJKEH MPEeAyCMOTPeTh (GOPMHUpPOBAHUE Y
yUYallMXCsl YMEHUN aHaM3UpPOBaTh, CPABHUBATh, 0000IIAaTh U3yYyaeMblii MaTepual,
IJIAaHUPOBATH MPEJCTOSIIYI0 padOTy, OCYIIECTBIATh CAMOKOHTPOJIb. Heobxoanmo
MOCTOSIHHO CJICUThH 3a MPaBWIBHOCTBIO PeueBOro OQOpMIICHUS BbICKa3bIBAHUMN
y4aImxcs.
Tpynnoctu, ucnbiThiBaembie netbMu ¢ 3IIP npu u3ydeHun xumuu, 00yCIOBUIIU
HEKOTOpbIE M3MEHEHUS, KOTOPbIE BHECEHBI B MpOrpamMmy oOIIeo0pa3oBaTeIbHON
IIKOJIBI: BBIJIEJIEHO JIONOJHUTEIBHOE BpeMs JUIsl W3Y4YEHUs HamOoJee Ba)KHBIX
BOIIPOCOB, MOBTOPEHUS MIPOMICHHOIO MaTepHalia, OTpaOOTKH HABBIKOB HAIMCAHUS
XUMHUUYECKUX (HOPMYJT U ypaBHEHUM; HEKOTOPBIE TEMBI JaHbl B 03HAKOMUTEIHLHOM
IUIaHE; OTIEJbHBIE TEMbl W JAOOPATOPHBIE OMBITHI YIPOILIEHbI JUOO BOOOIIE
WCKJIFOYEHBI U3 U3yUYCHHS.
Huke yka3pIBatoTCs KOHKPETHBIE U3MEHEHUS MPOrPAMMBI IO KJIACCaM.

8 kiacc
B VIII knacce yuanuecs: BnepBble 3HAKOMSITCS ¢ XUMUYECKUMH MOHATUSAMU. Tema
[lepBoHavasbHbIE XUMUYECKHE TOHSATHUS TPEICTABIAECT 0COOYI0 3HAYMMOCTbh, TaK
KaK 37eCh 3aKiajbpiBaeTcs GyHAAMEHT JaHHOW Y4YeOHOW JUCIHUIUIMHBI —
YCBAaWBAIOTCS XMMHYECKUE 3HAKH, COCTaBJIeHUE (OPMYJ BEIIECTB, XUMUUYECKUE
YPaBHEHMS, THUIIBI XMMHUYECKUX pPEAaKLIHM, CTPOCHHE BellecTBa. M3ydeHue HToi
TE€Mbl BbI3bIBACT Yy yudamuxca c¢ 3[IP Oosblime 3aTpyAaHeHUs, OCOOEHHO TaKHe
Bonpochkl, kak CocraBieHue (OpMyJ BEMIECTB, THWIbl XUMHUYECKUX peaKUui
(TUI0X0 pa3IMyYarT TUMN Peakluu 3amenieHus U oOmeHa). MIMeHHO mosToMy
CYILLECTBEHHO YBEJIMYMUBAETCS BPEMS, OTBOJMMOE Ha OTPAOOTKY 3TOM TEMBI.
PexoMeHyeTCs TakKe BBIIEINUTH JONOJHUTEIIBHOE BPEMS HA H3YyYEHHUE TEMBI
O06001IeHre CBEICHUN 0 BAXKHEHMIIIUX KJIacCaX HEOPTaHMYECKUX COSAMHEHUH, TaK
KaKk OHa IIOATrOTAaBIMBACT INEPEXOJ K TMOCIEAYIOUIEW BaXHOW TeMe —
[Iepronnyeckuil 3aKOH ¥ NEPUOJINYECKAs] CUCTEMA XUMHUYECKUX 3iiemeHToB /1. .
MeHieneeBa, a TakKe SIBJISIETCSI OCHOBOM JJIsl M3y4YeHus Kypca xumuu B | X kiacce.
Oco0oe BHHMaHue oOpalaeTcst Ha 0OTpabOTKy HOMEHKJIATYPbl OKCHJIOB, KHCIOT U
COJIEM, HA COCTABJIICHHME XUMHUYECKMX YPAaBHEHUH II0 CBOMCTBAM YKa3aHHBIX
KJIACCOB HEOPTaHMYECKUX COEIMHEHWI, HAa YCTAHOBJICHHE T'€HETUYECKOW CBSI3U
MEXK]Iy HUMHU ITyTeM TPEHUPOBOYHBIX YIIPAXKHECHUM.
B 03HaKOMUTETBHOM IJIaHE PEKOMEHAYETCS AaBaTh CIAEAYIOIIME TEMbI (BOMPOCHI):
[Tonstue o xaranmuzarope, CoctaB BojAbl, B3aumoaeiicTBue menoyen ¢ OKCUIaMu
HeMmeTaiuioB, Comu (1aeTcst ToJIbKO oOlee onpeaenenue), CoctaB aTOMHBIX siziep,
[Tonsitue 00 nzoronax, [lonsTrue 00 OKUCTUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIUSIX
(maerca ToybKO  ompeneneHue), HoHHBIE aTOMHBIE U MOJEKYJSIPHbIE
KPUCTANINYECKUE PEIIECTKU.
HckmoueHno U3 MporpaMMbl MOJJIEKAT TaKUe HauOOJee CII0XKHBIE TEMbI
(Bompochl), Kak 3aKOH MOCTOSIHCTBa cocTaBa, KommuectBo BemiectBa. Monap —
€AMHULA KOIM4ecTBa BemecTsa. Yucino ABoraapo. MonsipHas macca, pacuyeTHbIE



3aJlayd Ha BBIYMCIIEHHE MACChl OJTHOTO M3 BEIIECTB 10 XUMHYECKOMY YPAaBHEHMIO;
Monsipablii 00beM Ta30B. 3akoH ABoraapo. OTHOCHUTENbHAs IUIOTHOCTh Ta30B,
pacyeTHbIC 3aayd C HCIIOIb30BAHWEM COOTBETCTBYIOIIMX HOHATHN; MaccoBas
J0JI1  PacTBOPEHHOI'O  BEILECTBA, HpakThueckas pabdora «llpuroronenue
pacTBOpOB

COJIEH C OIpPENENIEHHOM JOJIed pPacTBOPEHHOIO BEIIECTBA»; XHUMHUYECKUE
AJIEMEHTBI, OKCHUJIbl UTHUAPOKCUIBI KOTOPBIX MPOSBIIAIOT aM(POTEPHBIE CBOICTBA U
COOTBETCTBYIOIINI JJAOOPATOPHBIN OIBIT.

BreicBoOOIMBIIIEECS BpeMs, Tak K€ KaKk M PE3EPBHOE, MCIOJB3YeTCS IO
YCMOTPEHHUIO YYUTENs, KOTOPBI MOKET OOOCHOBAHHO BHOCHUTH W3MEHEHUS B
pacnpeneneHue  BpEMEHM Ha  HU3yYEHHUE  OTACIBHBIX  TE€M, HM3MEHATH
MOCJIEIOBATEIBHOCTh PACCMATPUBAEMBIX BONPOCOB B Mpeenax OJHON yueOHOMU
TEMBI.

[Ipu mnpoBeneHun JsabopaTOpHOW pabOTHI KaXAbld €€ OSTalm  BBINOJHAETCA
yUYalIMMHCS BMECTE C YUUTENIEM U O] ero pykoBoAcTBoM. Ha nocke o0s3aTénbHO
BBIBEIIMBAIOTCS IpaBWJIa TEXHUKH OE30MAaCHOCTH, COOTBETCTBYIOLIUE JTAHHOMY
BUJy paboThl, JaeTcs MNpaBuUibHas 3amuch (OPMYJIbI W YKas3blBaeTcs II€Jib
npoBefeHust  paOoTel. IlocrmenHee cnocoOCTBYET OCO3HAHUIO — yYalllUMUCS
BBIIIOJIHAEMBIX JIEWCTBUM M IOJIy4EHHOro pesynbTrara. OCTaBiATh yYEHHMKA IS
IPOBEJCHUSI CAMOCTOATEIbHOW MpPaKTHUYECKOM padoThl 0€3 KOHTPOJS YUYHUTels
HEJIOITYCTUMO.

9 kJjacc

[ToBTOpSIOTCS M CHUCTEMATU3UPYIOTCS OCHOBHbIE 3HaHMS Kypca xumun VI
kiacca. B cBsizu ¢ TeM, uto y aereit ¢ 3[IP ocnabnensl mpoiiecchl 3aloOMUHAHUSA,
BpeMsi Ha IMOBTOPEHHE OCHOBHBIX BompocoB Kypca VIII kmacca cymiectBeHHO
YBEIUYHUBAETCSI.

PekoMeH1yeTCsl 3HaYUTENBHO YBEJIMYNATh BPEMS M3YUYEHHS TEMbl JJIEKTPUUECKas
nuccouuanys. JlonogHuTeNbHOE BpeMs TpeOyroTCsl Al TAKUX TeM, Kak OCHOBHbBIE
3aKOHOMEPHOCTH XUMHUYECKMX peakuuid. [Ipon3BOACTBO CEpPHOM  KHUCIIOTHI,
[Monrpynna azora, [loarpynna yraepoaa. O0uiue cBoiicTBa MeTamioB, XKenezo —
NPEICTaBUTENb 3JEMEHTOB MOOOYHBIX MOATPYII MEPUOJUYECKON CHUCTEMBI
XxuMH4eckuXx ajiemeHToB /JI. 1. MeHnneneesa..

B 03HaKOMHUTENIIBHOM IUIaHE MPEACTABIEHBl CIEAYIOIIHE TEMBI (BOIPOCHI):
[lonsiTue O CpemHUX W KHUCIBIX CcoJisiX, lloHsATHME amioTponuu Ha mpuUMepe
KHCIIOpOJia U cepbl, - XUMHUYECKHE PEAKIUH, JIeKAIIMEe B OCHOBE MPOU3BOJCTBA
a30THOM KucaoThl, KpaTkue cBeAeHUS O KPEMHUUM U €ro COEIUHEHUSX,
[TpousBoacTBo amomuHus, CriocoObl MPOU3BOJICTBA CTAIIH.

Hckimouarorcss HauOosiee TpyAHble s NoHUMaHus ywammmucs ¢ 3IIP Tembl
(Bompochl): TloHsiTHEe O KHUCHBIX cOsiX, Peaknuu oOpaTuMble U HeoOpaTUMBIE,
XuUMUYecKue CBOWCTBa aM(OTEpHBIX THUAPOKCHIOB; TemnmoBoir  3ddekt
XMMHAYECKOM peakuuu. TepMOXMMHMYECKHE ypaBHEHHs. BbpluuciaeHus 10
TEPMOXUMHUYECKUM ypaBHEHUSIM. COXpaHEHHE M NPEBPALLICHUE 3HEPIUU IpH
XUMUYECKUX pEeaKLMIX; XHUMHYECKOE PABHOBECHE, YCIOBHS €ro CMELICHUS;



pacyeTHbIE 33J1a4M YCI0XHEHHBIX TUHOB U3 TeM: [loarpymnma azora u Iloarpymnmna
yraepoja (ynpoulleHHbIe 3aJaud COXPAHSIOTCA); MPAKTHUYECKOE 3aHATHE W
pelIeHre SKCIepUMEHTANBHBIX 3a/1a4 U3 TeMbl MeTaiuibl maBHbIX noarpymi 1—I1|
Ipyni NepHOJUYECKON cCUCTEeMBbI XuMUu4yeckux anemenToB /1. 1. Menneneena.
[Ipy 3HaKOMCTBE y4YallMXCS C MPOU3BOACTBEHHBIMH MPOIECCAMU MPEANPUITHN
CIelyeT clellaTh yIop Ha OpraHu3aliuu padoThl U TEXHOJOTHM MPEIIPUSITHH,
UMEIOIUX TPAKTUYECKOE 3HAY€HUEe,— XUMHUYECKOM uHcTKe, Ooprde ¢
BPEAUTEISIMU B CEJIbCKOM XO3SIMCTBE M T. II. IMOJIE3HBIE MCKOIAEMbIE, TOIUIMBO,
BOJHBIE PECYPCHI.

OOmee 4YMCIO 4YacoB, OTBEAEHHBIX I HW3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacos (2

gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpeHne OIIbITa AEATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HMH(popManuen o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYalIHIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O MCIIOJIBb30BAHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIM3MpOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WJId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCAJbHbIe Y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTBI, IPEUIAracMble€ B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xon1iy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas J10Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUJISI COCTaBJeHUS (Hopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€eHTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynmna)», maibie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa M KHCJIOPOJAA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHUMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJeHHS (HOpMys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBAJCHTHAs, MOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P GhEKTy, 0 U3MEHEHUIO CTENEHEeH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIHYI0O MOJICKYJISIPHYIO W  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON NEATebHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIH ).






TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumusi — BaxkHast 00J1aCTh
11 eCTeCTB%HaHUHH 1 5 2 https://m.edso0.ru/YNVJIX660G
MPAKTUYCCKOHN ACATCIbHOCTU
YeJIoBeKa
B
1.2 CHHECTER 1 XHMITECIHe 15 1 https://m.eds00.ru/ONNXRIVFO
peakuuu
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosznyx. Kucnopon. I1o e
2.1 AYX- BHCHOPOA. LLOmATH 6 https://m.eds00.ru/DSBORTY30
00 okcHuaax
B Nl
2.2 OAOPOA. LIOHATHE O 8 1 https://m.eds00.ru/5SD61JZ6PS
KHCJIOTaX U COJISIX
Boga. P !
2.3 ona. Pactsope. Homsmie 0 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHMSIX
OcHOBHBIE KJ1acc
2.4 HOBHPIC KTaCCRt . 11 1 1 https://m.edsoo.ru/0T5A5MOWT
HCOPTraHNYCCKUX COCANHCHUHN
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBJIBVWFZ
MenaeneeBa. CtpoeHue
aToma
XumMuyeckas CBS3b.
3.2 OKHCIIUTETBHO- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAHOBUTEJIBHBIC PEAKITUN
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoumnuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne i/ Konrposbusie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpeHue u yriay6ienue 3HaHUN
1.1 P T 5 1 https://m.eds00.ru/EQETUT35Z
OCHOBHBIX pa3zesioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . P 4 https://m.eds00.r/AFNALWG7U
peakuuii
DAEKTPOIUTHYECKAS AUCCOIUAITHS.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/KODUR50VV
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.eds00.ru/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COCIMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynnsl. A3oT, pochop u 7 1 https://m.edso0.ru/VOXDOUX2S
UX COCTUHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.4 aneMeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHUH ¥ UX COCAMHCHHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01me CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakneiiine MeTauibl U UX COEIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazueny 20
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
B
4.1 CIICCTRA  MATCPHAIIH B A3 3 https://m.edsoo.ru/TENBWEF7Y
YeJIoBeKa
Hroro no pazueny 3
PesepBHOe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE PeCypChl
padoTshI padoThI
IIpenmer xumuu. Ponb xumuu B
1 JKA3HU 4yeoBeka. Tena u 1 https://m.edso00.ru/L62DS2CZR
BEIIECTBA
IT
2 OFUITHE O METOAAX TOSHAHMA B 1 https://m.edso0.ru/9ZJAEW050
XUMHUH
[TpakTuueckast paborta Ne 1
IT 0 0
3 « paB“ma pabOTRL B JADOPATOPHH 1 https://m.edsoo.ru/L5EW4353D
U Ipu€MBI 0OpaIeHusl ¢
1a60paTOPHBIM 000PYTOBAHUEM)
4 .
4 HCTBIC BEHIECTEA H CMECH . 1 https://m.edsoo0.ru/6TME21FW8
Crioco0sb! pa3ieneHus cMece
[IpakTuueckas pa6ora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LSSMCRY
OUYMCTKU TOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKHUE JIEMEHTBI. 3HAKU
7 (CMBOJIBI) XHMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
IIpocThle U CIIOXKHBIE BEIIECTBA https://m.eds00.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE https://m.eds00.ru/IMOBJ3QZ5
3aKOH MMOCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6
BEIECTB. XUMHUUIecKas hopmyIia.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanedTHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB

11

12

13

OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocHTeNbHASI MOJIEKYJISIPHAS
macca

MaccoBas J0JI XUMHYECKOI'O
3JIECMCHTA B COCIUMHCHNHU

KonuuectBo BemecTBa. Mob.
MounsipHas macca

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV58QMVE

https://m.edsoo.ru/368UNL5Y?2

14

15

16

duznyueckre 1 XUMUUECKHE
SIBIIeHUS. XUMHYecKas pCaKknusd

[Tpu3HaKku U YCIIOBHSI TPOTCKAHMSI
XUMHYECKHX PEaKIUii

3aK0oH COXpaHEHUsI MaCChl
BEIIeCTB. XUMUYECKUE YPABHEHHS

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQ5

https://m.edso0.ru/M8DS4IHVM

17

18

19

20

Brluncnenus Koau4ecTBa, MacChl
BEIL[ECTBA 10 YPABHEHUAM
XUMUYECKHUX PEaKLnn

Knaccudukanus XuMHuecKux
peakiuit (CoeTnHeHus,
pa3oKeHus, 3aMeIICHHUs,
obmMmeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHUOMKIoneaUuCT. O000IIeHHE U
CHCTeMaTH3aIus 3HaHUH
KonTtponpHas padora Nel mo teme

«BeliecTBa 1 XUMHYECKHE
pCaKkuum»

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L4807LAGB

https://m.edsoo.ru/PIWARH3AB

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucmopog — ameMeHT u
npocroe BeniectBo. O30H

https://m.edsoo.ru/XONONRN1P

22

duznyeckre 1 XUMUUECKHS
CBOMCTBA KHCJIOpOJia (peakuu
OKucCJIeHus, ropeHue). [lonsatue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0bl mosTy4eHus: KUCIopoaa
B J1adopaTopuu u
IMPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie
KHCIIOpoJa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3G PeKT XMMUIECKOI
peaKIuu, IOHSATUE O
TEPMOXHUMHYCCKOM YpaBHEHUH,
9K30- ¥ SHIOTEPMHUSCKUX
peaKIusIx

https://m.edsoo.ru/PNMKJZHKX

25

26

27

28

TomnuBo (HedTh, yroib U METaH).
3arpsi3HeHue BO3AyXa, CIOCOObI
€ro NpeJoTBpaIICHUs
[Tpaktuyeckas padora Ne 3 o
teme «llonmydenue u cobupanue
KHCIIOpPO/1a, U3yUEHUE €T
CBOMCTB»

Bonoponx — anemeHT u npocroe
BelecTso. Haxoxxnenue B
pupoe

Ouznyeckue 1 XUMHUIECKHE
cBolicTBa Bogopoza. [Ipumenenue
BOZIOpOAA

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516 UHX3R

https://m.edsoo.ru/WD392ACWB

https://m.eds00.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

IloHATHE O KUCIIOTAaX U COIIX

https://m.edsoo.ru/TMWNIVC43

30

31

32

Crnioco0sl mosTy4eHust BOZ0po/ia B
naboparopuu

[TpakTruueckas padora Ne 4 mo
teme «llonydyenue u cobupanue
BOJIOPO/Ia, U3YUECHHE €ro
CBOMCTB»

MounsipHbiii 00bEM ra3oB. 3aKOH
ABoranpo

https://m.edso0.ru/C9TO9UCIP

https://m.eds00.ru/SSSWAX33K

https://m.eds00.ru/M3KS010DQ

33

Brrunciaenus 00€Ma, KoJIM4yecTBa
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA HIIH
00BEMY

https://m.edso00.ru/MXGOY304M

34

Brrunciaenus 00MOB ra30B 1O
YPaBHEHHUIO PEaKIIy Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHHH
ra3oB

https://m.edso0.ru/9TQ8AXABY

35

36

duznyeckre U XUMHUYECKIE
CBOMCTBA BOJEI

CocraB ocHoBauuii. [Tousarue 00
WHJIUKaTOpax

https://m.edsoo.ru/7TAOGFZK4R

https://m.edsoo.ru/IXB2W6I1VL

37

Bopna xak pacTBopuTENS.
HaCLIHIeHHBIe 1 HCHACBIIIICHHBIC
pacTBOpbl. MaccoBast 4ot
BEILIECTBA B paCTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[TpaxTiueckast paborta Ne 5 o
teme «l[IpuroToBnenue pacTBOpoB
C onpeAes€HHON MacCOBOM J0JIen

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

pacTBOPEHHOTO BEILIECTBA

39

40

Kontponbnas pabota No2 o teme
«Kucnopoa. Bogopoxn. Boga»

OKcuapl: COCTaB, KiIaccuUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/JM7935DRY

https://m.edso0.ru/5TFSJINAY

41

[Tonyuyenue u xummuyeckue
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX
U aM(OTEpHBIX OKCHI0B

https://m.edso0.ru/8JAZ9YWS2

42

43

OcHOBaHUS: COCTAB,
KJaccu(uKaIus, HOMEHKIaTypa

[Tomyuenue u XuMHU4YeCKue
CBOMCTBA OCHOBaHUM

https://m.edsoo.ru/5U397HU5SC

https://m.edsoo.ru/GD9A28ROE

44

KucnoTtsr: cocras,
KJaccu(uKaIus, HOMEHKIATypa

https://m.edsoo.ru/Q6U4WEBK?Y

45

46

47

48

HonyquHe U XUMHUUYCCKUC
CBOMCTBA KUCJIOT

Conu (cpenHue): HOMEHKIIATYpA,
CIIOCOOBI MOMYYEHUS, XUMUYECKHE
CBOMCTBA

[IpakTuueckas padbora Ne 6.
Pemienne skcnepruMeHTaIbHBIX
3a7a4 1o Teme «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COCIMHEHUID)

I'ereTmueckas CBA3b MCKIY

KJIaCCaMU HEOPraHUYECKUX
COEeIMHEHUN

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

49

O00011eHNe U CUCTEMATU3 AL

https://m.edso0.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HAHUH

50

51

52

53

Kontponbnas pabora Ne3 mo teme

"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI"

IlepBbie MONBITKU
KJIaCCU(UKALUU XUMUYECKUX
anemeHToB. [lonsaTue o rpynmax
CXOJIHBIX 3JIEMEHTOB

[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOoB /JI. 1.
MenneneeBa

[Tepuompl, TPyYIIIbIL, MOATPYIIIBI

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/CO0V3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJIRXN

54

55

56

57

Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M3oTomnbl

CrpoeHnue 31eKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
ITepuoanueckoit cucremsl /. 1.
Menneneena

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 10 €T0 MOJIOKEHUIO B
Ilepunonnueckoii cucreme /1. U.
Menneneesa

3nauenue [lepuoanueckoro
3aKOHA [T Pa3BUTHS HAYKU U
npaktuku. J[. 1. MenzaeneeB —
Y4EHBIN, ENAror U rpaXk JaHuH

https://m.edsoo.ru/IMUDOMR5H

https://m.edsoo.ru/T95YNV8B2

https://m.edsoo.ru/YIP04OMDX

https://m.edsoo.ru/SZD8XEQ0P

58

Peseprubrit ypok. O6001eHue 1

https://m.edsoo.ru/ZCQTRPO8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

CUCTEMAaTH3AIHsI 3HAHWH /
Bcepoccuiickast mpoBepoyHas
pabora

KonTtponsHast padora Ne4 o reme
«Ctpoenue aroma. XuMu4eckas

59 . 1 https://m.edsoo.ru/FTIZF99WF
cBsi3b» / Beepoccuiickas
IpoOBepoYHas paboTa
D

60 /ICKTPOOTPHIATEILHOCTE aTOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMUUYECKUX DJIEMEHTOB

61 HouHas xuMudeckas CBsI3b 1 https://m.edso00.ru/3SY1RJKVI
Kosane ast 1o a

62 BAJICHTHAA TOTLIpHAA 1 https://m.eds00.ru/EOL3MT2AE
XUMUUYECKAS CBIA3b
K

63 OBAICHTHAA HENOILIPHAA 1 https://m.edsoo.ru/9YVR3FUXI
XUMUUYECKAS CBIA3b

64 CreneHp OKUCICHUI 1 https://m.edsoo.ru/RA6CVXM66
0 .

65 KHCTHTEIRHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEIIbHBIC PEAKIIHU

66 OKHUCIIUTEN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/QPS46Z5PU
Peseprubriit ypok. O600111eHIE U
CHUCTEMAaTu3a 3HAHHUH 110 TEME

67 HMCTEMATHSATIE SHAMHI IO TEM 1 https://m.edsoo.ru/ARH7M35NF
«Ctpoenne aroma. XUMHUYECKas
CBSI3bY
Pese i1 ypok. O0001IeHe

68 PBHEI YpOK ill e 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATHU3AIUA 3HAHUMN

OBIIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

[Iepnonrueckuit 3aKoH.
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHYECKUX DJIEMEHTOB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanms u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEILIECTB

Buapl xuMuueckoil CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTO1IWRA2Q

https://m.edsoo.ru/UI4Y5CFRV

KonTponbnas padora Nel o
teMe «lloBTOpeHune n
yriyoJieHne 3HaHUH OCHOBHBIX
pasziesnoB Kypca 8 Kiacca»

https://m.edso0.ru/J4X8ZN212

Knaccudukanmst xumMmuaeckux
PeaKIui 1o pa3InYHbIM
pU3HaKaM

[Tonsatue o ckopoctu
XAMHUYECKOM peakiuu. [londarue
0 TOMOTEHHBIX U TE€TEPOTr€HHBIX
peaKumsax

https://m.edsoo.ru/X8XAE7E2J]

https://m.eds00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IToHATHE 0 XUMHUUECKOM
paBHOBecHuU. DaKTOPHI,
BIIUSIIOIIIME HA CKOPOCTh
XUMHYECKON peaKIuu U
ITOJIOKEHHE XMMHYSCKOT0
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUN

https://m.edsoo.ru/H4FH7NZNM

https://m.edso0.ru/648V11026

10

Teopust 2IEKTPOITUTUYECKON
nuccounanuu. CunbHbIE U
ci1a0ble AIEKTPOJIUTHI

https://m.edso0.ru/2KCYCLZ16

11

12

13

14

Honnble ypaBHEHHsI peakiui

XHUMHUYECKHE CBOMCTBA KMCIIOT U
OCHOBaHHH B CBETE
MpeJICTaBICHH 00
AJIEKTPOJIUTUYECKON
JHUcCcOoLalnu

XHUMHYECKHE CBOMCTBA COJIeH B
CBETE MpeACTaBIeHU 00
AJIEKTPOJIUTHYECKON
JHUccoLalu

[TonsiTue 0 TuApOIU3E CoJen

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo.ru/8HH81YVXI

https://m.eds00.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

15

16

O00011eHHE U CUCTEMATU3 AL
3HAHUH

[IpakTuueckas padora Ne 1.
«Pemenne sxcriepuMeHTaTbHBIX
3a/1au»

https://m.edsoo.ru/FEEIZRMBG

https://m.edso0.ru/7VXTFEHJT4

17

KonTponbnas paborta Ne2 no

https://m.edso0.ru/9RKLZDNU X



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DJIEKTPOIUTHYECKAS
aucconuanus. XuMu4eckue
pEaKLMU B pPacTBOPax»

18

OO0mast xapakTepUCTHKA
rajoreHoB. XuMHUYECKHE
CBOICTBA Ha IPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

20

21

XnopoBogopoa. ComnsiHast
KHCJIOTa, XUMHYECKHE CBOMCTBA,
MOJIy4eHHUE, MPUMEHEHUE

[TpakTuueckast pabota Ne 2 o
teme «[lonyuenue consHoit
KHUCTIOTHI, U3y4YeHHE €€ CBOMCTBY

Beruunciienus mo ypaBHEHUsIM
XUMHUYECKHX PEAKIIHMH, eCIIn
OJIMH U3 PeareHTOB JIaH B
HN30BITKE

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5H070F

22

OO61as xapakTepuCcTHKa
sneMeHToB VIA-Tpynmnsl

https://m.edsoo.ru/VMWKERSEP

23

AmoTponHsle MoU(UKaLIUK
cepbl. Haxoxnenue cepsl 1 €€
COCIMHEHUH B IPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO

24

25

CepoBoaopoj1, CTpOEHHUE,
q)HSquCKl/Ie U XUMHUYCCKHUEC
CBOMCTBaA

Oxkcuabl cepsl. CepHasi KMCIIOTA,

(I)I/I3I/I‘{CCKI/IC 1N XUMHUYECCKHEC
CBOﬁCTBa, IMPUMCHCHHUC

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

27

XUMHYECKUE PEAKIUH, JIeKAITUE
B OCHOBE IIPOMBIIIJICHHOT'O
crocoba Moyiy4eHus CepHon
KHUCTIOThI. XUMHUYECKOE
3arpsi3HEHUE OKPY Karolei
Cpeibl COeIMHEHUSIMU CEPbI

Breruncnenue MaccoBou 10U
BBIXO/Ia IPOyKTa PeaKiuu

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

28

OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBa

https://m.edsoo.ru/M\WVAHRMB976

29

AMMHaK, ero pu3nvIecKue u
XUMHYECKHE CBOMCTBA,
NOJTy9YCHUE U TPHUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

31

32

33

[Tpaktuyeckas padora Ne 3 o
teme «llonyueHne ammuaka,
WU3Y4YEHUE €r0 CBOMCTBY»

A3oTHas KHCI0Ta, €€
buznyecKrue 1 XUMUYECKHE
CBOMCTBaA

Hcnonp3oBaHue HUTPATOB U
CoJIeld aMMOHUS B KAYECTBE
MUHEPATBHBIX YIO0OPCHHIA.
XUMHYECKOE 3arps3HEHNE
OKpYKaroIlei cpebl
COEIMHEHUSIMU a30Ta

®ochop. Okcun dhocdopa (V) u

https://m.edsoo.ru/JORP641FJ

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/5SHBKCIQCB

https://m.edso00.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

docdopHas kuciora,
bu3ryecKre ¥ XUMUYECKHE
CBOMCTBA, MOJyYCHHUE

34

Hcnons3oBanue pochatos B
Ka4eCTBE MHUHEPAIbHBIX
ynoOpeHuii. 3arps3HeHue
MIPUPOTHOM cpefbl pochaTamu

https://m.edsoo.ru/UAZ3HUGB5V

35

36

37

Yraepon, pacipocTpaHEHHE B
npupoie, GU3NISCKUE U
XUMHYECKHUE CBOMCTBA
Oxkcunsl yriaepoaa, ux
buznyecKkue 1 XUMUYECKHE
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuzoMm yriepoaa (1V)

YroapHasg KUCIoTa U €€ COoJIn

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTuueckas padora Ne 4 o
teme "[lonydyeHne yriekucioro
ra3a. KauectBeHHast peakiys Ha
KapOoHaT-HOH"

https://m.edsoo.ru/G2HZXQGC8

39

[TepBoHavabHBIC TOHATHS 00
OPraHMYEeCKHX BEHIECTBAX KaK O
COEMHEHUSX YIIIepoa

https://m.eds00.ru/30T12109Z

40

41

Kpemuuii u ero coenuHeHust

[IpakTuueckas padora Ne 5.
Pemienne skcnepuMeHTAIbHBIX
3a7a4 no TeMe «BakHeume
HEMETAIIB U MX COCAUHCHUSI

https://m.edsoo.ru/75JXNHO0I8

https://m.edsoo.ru/O7E8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KontponpsHas padora Ne3 mo
TeMe «Baxuelnine HeMeTauIbl U
UX COCIUHEHUI»

https://m.edso00.ru/S85J9UGH3

43

OO0mast xapakTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
MeTajuIoB. Metaiumyeckas CB3b
Y METaJUINYECKast
KpUCTaITYECcKas PeIéTKa.
duznyecKkre CBOWCTBA METAIIOB

https://m.edso0.ru/XK1GYPCO1

44

XHUMHYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMUUECKHI
psi HaNpsKEHUH METallJIoB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mrme crnocoObl MoTydeHHs
MetaiuioB. CiutaBbl. Beraucienus
10 YPaBHCHUAM XUMHWYCCKUX
pEaKUHnii, €CII OJIUH U3
pEareHTOB COJIEPKHUT IIPUMECH

https://m.eds00.ru/G54GDQI2D

46
47

IIonstre o KOppO31MHu METAJIJIOB

[Ienounble METAIIBI

https://m.edsoo.ru/4FIGDOWOW

https://m.edsoo.ru/X1B4BPUW?2

48

49

50

OKcuabl U THAPOKCUIBI HATPUS U
KaJis

[Ienoyno3eMeIbHBIE METAIIBI —
KaJbIIUA U MarHui

Baxueiinme coequHeHUA
KaJIbIUS

https://m.edsoo.ru/Q4DX0G3U9

https://m.edso0.ru/REOCDY0K®6

https://m.edsoo.ru/CJIR96CMZA

51

52

O00011eHNEe U CUCTEMATU3 AL
3HAHUU

JKEcTkoCTh BOIBI U CIIOCOOEI €8

https://m.eds00.ru/O5PXGG1BE

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

YCTpaHEHUS

53

54

[TpakTrueckas padora Ne 6 o
teme "JKECTKOCTh BOJIBI U
METO/Ibl €€ ycTpaHeHus"

AmroMuHUNR

https://m.edsoo.ru/NFIROKB8J

https://m.eds00.ru/9ZJ8RD1TV

55

AmdoTepHbIe CBOICTBA OKCHA U

TUAPOKCHIA

https://m.edsoo.ru/NI5KI110J5

56

57

Keneso

OKCHIIBI, THAPOKCHUJIBI B COJIU
xenesa (1) u xemesa (1)

https://m.edsoo.ru/F20NJR5SR

https://m.edso0.ru/ARTUBLAMP

58

59

60

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUI

[TpakTuueckast paborta No 7.
Pemienne skcnepruMeHTaIbHBIX
3a7a4 1o TeMe «Bakaelimnine
METAJJIbI U UX COCTUHEHUS

Boluncnenus o ypaBHEHUAM
XUMHUYECKHUX PEAKLMN, ECIIN
OJIMH U3 PEareHTOB JIaH B
M30BITKE U COAEPKUT
npuMecu. Berancienns
MacCOBOH JOJIM BBIXOJIa
MIPOJIYKTa PEaKIIUH

https://m.edsoo.ru/NAON6HGKZ

https://m.edsoo0.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY

61

62

O000111eHHE U CUCTEMATU3 AL
3HAHUH

KonTtponbHnas padora Ne4 o

TeMe «BaxHenmune MeTaninl U
WX COCIUHEHUI

https://m.edso0.ru/B8T9VTKOP

https://m.edsoo.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BemecrBa u marepuainsl B

63 . 1 https://m.eds00.ru/OFI132JMTO0
[IOBCEIHEBHOM KU3HU YeJIOBEKA
X

64 HMquCKerSan ASHCHIE 1 https://m.eds00.ru/SANGYEYQI
OKpYIKaroIIen cpeibl
P

65 e 1 https://m.edsoo.ru/18Q203Y 28
9KOJIOTHYECKHX TIPOOJIeM
P i . 06006

66 CSEPBHBIN YPOI. LDODILEHHAC # 1 https://m.eds00.ru/DT1BAS5U4
CHCTEMAaTU3alMs 3HAHUHI
PesepBHeIit ypok. O000IICHHE 1

67 . 1 https://m.eds00.ru/P52TJZNXV
cucreMaTtmni3annia 3HaHUNU
PesepBuslit ypok. O60011eHNE U

68 N 1 https://m.edso0.ru/TMK36TJZG
CHCTEMAaTU3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peaklMii:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeaKkIuu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

MMPUMCHATDH OTU IMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (GOpMYyI

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

1.6

KJIaCCU(UIUPOBATh XMMHUYECKHE peakuu (M0 4YHCIy U COCTaBy

YYaCTBYIOUIMX B pPEaKIMH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAaCChL

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IOHATHM: OKCHU],

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy KJIaccy

coenuHeHul no popMynam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh MpaBWJIaM TIONB30BAaHUS XWUMHUYECKOW TIOCYAOH W
nmabopaTOpHBIM 00OPY/IOBaHHMEM, a TaK)Ke MpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBAThH U MMPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PAaCcTBOPOB IIEJoYed M KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux osnemeHtoB . M. MenaeneeBa. CTtpoeHuEe aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC pEeakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHH: SOPO aTroma,
AIIEKTPOHHBIA CIIOW aToMa, aToMHas OpOHTal b, paauyc aToMa,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasdA CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI

OMHKCHIBATh U XapaKTepu30BaTh TaOiuuHyto Gopmy llepuonndeckoii
CHUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3jIMyuyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAHUE MEPUOANIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnoinoxenus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TabiuIe
«[lepuonuyeckass  cucrtemMa  XUMHYecKux  anemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsja sjapa, oOllee 4YHCIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpEAeNsiTh CTENeHb OKHUCJICHHS JJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TIOHSITHHA: pacTBOP,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTHYECKAsT TUCCOIMALNS,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTumble u HeoOpaTUMbIe peakuuu,
OKHCITUTEIIbHOBOCCTAHOBHUTEIIBHEIC peakiuy, OKHCITUTEITb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJIOTPOIUS,
am(doTepHOCTh, XUMHYECKass CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTajlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U
MMPUMCHATDH 3TU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ
COCTAaBJIATb YPAaBHCHUA SHCKTPOHHTH‘IGCKOﬁ Jucconuanumu KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MpOBOAUTH paC‘léTH 10 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTaipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUIecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTaBJIATL YPAaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p3.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJAUTh PEAKIMHU, IMOJATBEPKAAIONINE KAYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPHU-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUS 1 OKpY>KaroLas cpear

3.1

pacKpbIBaTh CMBICII OCHOBHBIX Xumuyeckux mnoHarwit: [IJIK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICIIUTEITBHOM ACATCIIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CB$I3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid,; eCTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lOBeKa. XHMHUS B CHCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BC€IICCTB

ITonsrue o METOJaX IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHUus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIbI. Xumudaeckrue 3neMeHThl. CHMBOJBI  XUMHYSCKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 1051 XMMUYECKOT0 3JIEMEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHUE SBJICHHUSA. XHUMHUCCKas peakuuda u eé IMPU3HAKH.
3akoH COXpPAaHCHUS MaCChbl BEIICCTB. XHUMHYECKHUE YpaBHCHHUA. KﬂaCCH(bHKaHHH

XUMUYECKHUX Peakiuii (COeTMHEHMS, Pa3JIOKEHUs, 3aMEIIIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUjIaMu
pabotel B saboparopun U npuémMamu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE M ONucaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMUYECKHX  (TOpeHHe CBEeYM, [MPOKAIMBaHWE METHOW  MPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHCIIOTOW) SBJICHWW, HAOIIOIGHWE W OIUCaHUe
MPU3HAKOB TMPOTEKAHHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJEUCTBHUE Kejle3a C PAaCTBOPOM

comm meau(ll), n3yuenue cmocoOoOB pa3aeneHus: cMecei (C MOMOIIbI0 MarHUTA,




2.1

2.2

2.3

bunsTpOBaHWE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJeNeH

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucinopom — anemMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, Gpusndeckue M XUMUYECKHE
cBoiicTBa (peakumuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoObl
MOJy4YeHUsl KHUCIOpoJa B J1abOpaTOpuud M MPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKHE YPaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
ycuiIeHHe IapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

Bonopon — snemeHT m npocroe BemectBo. HaxoxzneHne Booopona B IPUPOZE,
¢u3nuecKkue W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYEHHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM ra30B. Pacy€Thl o XMMHUYECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pacrBoputens. PacTBOpEL
HaceliieHHble 1 HEHACHIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKH3HU udenoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa U OYHMCTKA
MPUPOAHBIX BOJI

Knaccudukanust neopranmueckux coenuHennid. Oxcunpl. Knaccuduxarms
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenkmatypa okcuaoB. Dusnueckne M XUMHYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMmeHkiatypa ocHoBaHMN. PU3NYECKUE U XUMUYECKHE CBOWCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

Kucnotel. Knaccudukamus xucimor. Homenkiarypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocTH MetayuioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. HomeHnknatypa coseil. @u3M4ecKue M XHMHYECKHE CBOWMCTBA COJIEH.

ITonyuenue coiuei




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ
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3.1

3.2

XUMHUYECKUH  SKCIEPUMEHT: KadeCTBEHHOE ONpEENICHHE  COAEpIKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHe, coOMpaHue, pacrio3HaBaHHE U H3y4YCHHE
CBOWCTB KHCIIOPOJa, HAOII0AEHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpalleHusi ropeHus (1moxkapa), 03HaKOMJICHHE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIy4yeHUe, coOupaHue,
pacro3HaBaHME€ U H3Y4YEHHME CBOMCTB BOAOpoAa (FOpEeHHUE), B3aUMOJEHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAacCCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJEHCTBUE BOJAbI C MeTalIaMH (HAaTpUEM U KaJbLMEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KACIOT M 1IeJloYeil ¢ IOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OO0pasLoB
HEOPraHMYECKUX BEIIECTB pA3UYHBIX KJIACCOB, HAOIIOACHUWE WM3MEHEHUS
OKpacKd MHIMKAaTOpPOB B pPacTBOpax KHUCIOT M IIeJI04Yel, MH3ydyeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTHI, KUCIOT C
MeTaJulaMH, peakiiii HelTpanu3aluny, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOrO0 MeTajula JpPYrdM M3 pacTBOpa COJIM, pEUIeHHE
HKCIEPUMEHTAIBHBIX 3a/auy M0 TeMe «BakHelue Ki1acchl HEOPraHUYECKUX

COCTUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PEAKIINN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JiieMeHTOB. [loHsaTtne o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cucreMa XuMu4deckux nemeHToB J[. 1.
Meneneesa. Koportkonepuoanast 51 JUIMHHOIIEpUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB TNepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA IO ero noyoxkeHuto B [lepuoanueckoni cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCLI

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0YeH, MPOBEACHHUE OINBITOB, MIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKluil (TOpeHue, peakliuu pas3ioKeH!sl, COeITMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTtBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyemMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalblUsi U HX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBS3M. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIUYECKOU PEIIETKU
1 BUJA XuMU4eckon cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKIX
BeleCTB (MEXIyHApOAHAas M TpUBHalIbHAs). XMMHYECKUE CBOICTBA BEILIECTB,
OTHOCSIIMXCA K  PA3JUYHBIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TFCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIMX B PpEaKLUH BEIIECTB, MO TEIUIOBOMY 3(pdeKkTy, Io

W3MEHEHHIO CTEIICHE! OKMUCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
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0 y4YacTHI0 KaTaiu3atopa). OK30- W  DSHIOTEPMHUYECKHE  PEaKIuH,

TEPMOXUMHUYECKHUE ypaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTeHHbIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOM pPEaKUUU U TIOJO0XKEHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun vMoHHOro oOMeHa. YcIoBHs MPOTEKaHUs PEaKUUii MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIE peakiny Ha HOHBI. [[oHsATHE O THAPOIU3E COoJIeit

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTATUTMYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHNE  JJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEILIECTB,  Ipolecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, WUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKAaHUs peaKlnii HOHHOTO oOMeHa (00pa3oBaHKE OCa/iKa, BbIIEIEHHUE Ira3a,
o0pa3oBaHHE BOJbI); OINbBITOB, HUTIOCTPUPYIOUINX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlUUi (TOpeHHEe, PEeaKIH pPasiIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCINHECHUA

OO6mrast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue U GU3nYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJIelicTBHE C MeTalllaMHM, HEMeTaJJlaMH, IIeiaoYaMu). XJIOPOBOAOPO.

CosngHast KMUCJIOTAa, XUMUUYECKHE CBOMCTBA, NOJIyYEHHE, MpUMEHEeHHe. JleiicTBre




2.2

XJIOpa M XJIOPOBOJIOPOJa Ha OpraHM3M 4YelloBeka. BakHeline XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue u pu3nyecKrue cBOWCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuoB. CepHasi KUCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(o0mme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckue). XUMHUSCKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMCHeHI/Ie. Conn CGpHOfI KHCJIOThI, Ka4Y€CTBCHHAd PpCaKOusa Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHbIC CTETICHH OKUCIICHHS. A30T, paclipoOCTPaHEHUE B IPUPOJIE,
¢bu3znueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (u3MuecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHUSA, UX (QU3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasi KHCJIOTA, €€ MOJy4eHHUe,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHHil. XUMUYECKOe 3arpsi3HEHHE OKPYKarolle
Cpenbl COeIMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, mosrydeHue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOIU(UKAIMK, PACIpPOCTpPaHEHHE B MpHPOJE, (U3NUYECKHE U XUMUYECKHE
cBoiictBa. Ancop6mus. Kpyrosopot yriepoaa B mpupone. OKCuabl yriepoaa,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBA, JIEHCTBHE HAa JKUBBIE OPTaHU3MBL,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yrinepona(lV); rumoresa rino0adbHOTO TOTEIUICHHS KJIMMaTa, MapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETWJICH, 3TaHOJ, [JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BOKHBIX BEILIECTBAX: XKHUpax, O€NIKax, YIrJIeBoJax — M HUX POJH B KU3ZHH
yeloBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, keye300eroH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
HMOHbI M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KarolIue
¢u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO  HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEeHHE IMpolecca
oOyriuBaHMUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH U HaONMIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEepHalioB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; OIyYeHHE, COONpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHMS W (Qochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aMMOJICICTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJb30BAHUE BHUAEOMATEPUANIOB); M3y4YEHHE MOJENeH KPHUCTAIIMYECKUX
peméTok anmaza, rpadura, ¢yuIepeHa; O03HAKOMJEHHE C IPOLECCOM

azicopOLMU pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAa4YeCTBEHHBIX pEaKIMi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yY€HHE NPHU3HAKOB KX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIHEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTamIbl 1 HX COCAHNHCHU

Meramisl 1 BX COCOAUHECHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckond cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHns aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYECKasi ~ KpUCTaInyeckass pemeérka. ODJIEeKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTAJJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTamibl: moyoxkenue B llepuonmyeckold cucTeMe XHMHUYECKUX
anemeHntoB .M. MenaeneeBa; cTpoeHHE UX aTOMOB; HaXOXJIECHHE B MPHUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHCHI/Ie MISCJIOYHBIX MCETAJJIOB U HUX

COeTMHEHUN

3.4

Illenoyno3eMenbpHBIE  METaIbl MarHui W KajJbLMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
MAarivisd " KaJbIIU. Baxcﬂeﬁmne COCONHCHUA KaJIbIIUs (OKCI/IH, FI/IleOKCI/I)I,

conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuii: nonoxkenue B llepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpo€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA AFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMuiyeckux siaeMenTon J[. M.
MenzeneeBa; CTpo€HHWE aroma; HaxoxjaAeHue B mpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THApPOKcUAbl u conu xene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOTyYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

ux (u3nueckuMH CBOMCTBAMHU; H3YYEHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUSA OKCHAA KalblUs M HATpUs C BOJOM  (BO3MOXHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblius, amomuHus, nuHka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THJIPOKCHIA ANIOMHHHS M TUIAPOKCUIA
[IMHKA; PEIICHUE YKCTIEPUMEHTANIbHBIX 3314 110 TeMe «Bakueiime MeTaibl 1

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTCeprajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpenst [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(PTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MIPOMBIIIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3oB MaTepuaoB (CTEKIO, CIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYCCKOM HAayKH Kak obOnactu COBpPECMECHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN HJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIWAMH, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEHIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CPEAHss), XMMHYECKas
pEaKIys, PpEaKIUH COCIMHCHUS, PEaKIUH pPA3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeaKkIMu OOMEHa, TEIUIOBOH 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAaccoBas HOJST XUMHYECKOTO
AIIEMEHTA B COEIMHEHUH, MAaCCOBast IOJISl M TIPOLIEHTHAS! KOHLIEHTPALIUS

BEIIIECTBA B PACTBOPE, PO aToOMa, MIICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

YMEHME MTPaBUJIBHO UCIOIb30BaTh N3yYEHHBIEC BELIECTBA U MAaTEPHUAIIBI
(B TOM 4uclie MUHEpaJbHbIE YIOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eloBeKa; yMEHUE MTPOrHO3UPOBaTh BIMSHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE HHTErpUpOBaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJgad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAIbIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXEHHUS JJICMECHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U  TIABHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOCHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKHAE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I11), oxcuast yraepona (Il u 1V), kpemuus (1V), azorta u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEPU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSAM XHMHUYCCKHX PEAKIUH W HaXOJUTh KOJUYECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe chHOpMyIHpoBaTh MpolieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TIOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEJICHHS B IEIX COCpEKCHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajlyla JpyrMM W3  pacTBOpa  COJIHU;
UCClIeIoOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«Baxkneiinme MeTauIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMUI-,
womua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBAThH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX IeMeHTOB. CTEneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nuecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnonnueckuit 3akoH n Ilepumonnueckas cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB [[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOeHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XWMHYECKHX DIJIEMEHTOB

Ilepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kamblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKMX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumomgmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass U HENOJIsIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

duszndeckrue U XUMHUYECCKHE CBOMCTBA BOAOPOIHBIX COGZ[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetamwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue coictBa okcuaoB: MeTaioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QJIIOMUHUA, Kene3a, [uHKa). [loayuyeHue OcCHOBaHMM U
aM(}OTepHBIX THAPOKCH]IOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot

OO0mre XxuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJLJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTeIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCHEHHSI M BOCCTAHOBJICHMSA.  ODIJIEKTPOHHBIM  OamaHC
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peaknuu moHHOTO OOMEHA. YCIOBHSI NMPOTEKAHUS PEAKIMii MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU 4elnoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ nmoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHur OKOJOTHYECKUX TMpoljeM. YcuieHue mapHUKOBOro sddexra,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [ToHsITHE 0 KOPpO3UK METAIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHBIE MOHATHA 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUI
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIM ypOBEHb: YUEOHUK; 5-€ U3/1aHKe, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

* Xumust: 9-if kiacc: 6a30Bbli YPOBEHb: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymon U.T'., CraakoB C.A. AKIIMOHEpHOE OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Ypoku xumum B 8 kiacce. Meroauueckoe mocoomne K yueOHuky Xumus 8-if
KJ1acc: 0a30BbIN YPOBEHB: YUeOHUK; S-€ n3nanue, nepepadoranHoe ['abpuensu
0O.C., Octpoymos N.I"., CnagkoB C.A. AkimonepHoe o0miectBo «M31aTenscTBo
«IIpocsemienue».

Ypokun xumum B 9 kiiacce. Meroanueckoe nmocooue Kk yueOHuKy Xumus 9-i
KJ1acc: 0a30BbIi YpOBEHb: YUeOHUK; S-€ u3anue, nepepadboranHoe ['abpuensu
O.C., OctpoymoB N.I"., CnaakoB C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocseieHue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

https://m.edsoo.ru/7DNRBZ948
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