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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10  XuUMUM i1 OOyYarolUXCsi €  OrPaHUYEHHBIMU
BO3MOXHOCTSIMU 3710poBbsi (3[1P, BapuanT 7.2) Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHsS COCTaBJICHA Ha OCHOBE TpPEeOOBaHWN K pE3yJbTaTaM OCBOCHHSI
OCHOBHOM 00pa3oBaTeIbHONM MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS,
npeacrasieHHbix B @I'OC OO0, a Takke Ha OCHOBE paboued MporpaMMbl
Bocniutanus MOY «Kensi6oBckas mkoaa» 1 ¢ y4ETOM KOHUEMIIUU MpernogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanum.

XapakTtepucrtuka odydarnmxces ¢ OB3 (¢ 3aepKKON ICUXUISCKOTO Pa3BHUTHS,

Bapuaur 7.2).

B camom o6miem Buzae cyuiHocts 3I1P cocTouT B cnenyromem: pa3BUTHE
MBIIUICHUS, TAMSITH, BHUMAHUSI, BOCIIPHUITHS, PEYH, IMOLMOHAIBHO-BOJIEBON
cepbl JIMYHOCTU NPOUCXOAMUT 3aMEIJIEHHO, C OTCTaBaHUEM OT HOPMBI.
OrpaHnyeHus ICUXUYECKUX U II03HABATEIBHBIX BO3MOXKXHOCTEN HE MO3BOJISIOT
peOCHKY YCHEIIHO CHPaBUThCA C 3aJadyaMd M TpPeOOBaHUSMHU, KOTOpBIE
NpeabsIBIACT €My  OOIIECTBO. HecrmocoGHOCTE K YyCTOWYMBOM
LEJICHANPABICHHON JESITENbHOCTH, MNPE00sIalaHne HUIPOBBIX HHTEPECOB U
UIPOBOM MOTHBAIIMM, HEYCTOMYMBOCTh W BBIPAXKEHHBIE TPYIHOCTU MpU
NEPEKIIIOUEHUH U paclpeesieHUd BHUMaHUs, HECTIOCOOHOCTh K YMCTBEHHOMY
YCWIMIO Y HAIPSDKEHUIO IIPU BBINOJHEHUU CEPBE3HBIX IIKOJBHBIX 3aJaHUM,
HEJ0Opa3BUTUE MPOU3BOJIBHBIX BHUAOB JAEATEIBHOCTU OBICTPO MPUBOIAT K
IIKOJIbHOM HEYCIEBAEMOCTH. B OCHOBE IIKOJIBHBIX TPYAHOCTEM 3THUX AETEU
JIEKUT HE MUHTEIJIEKTYaJIbHAsl HEAOCTATOYHOCTD, & HAPYIIEHUE UX YMCTBEHHOM
paboTOCIOCOOHOCTH. DTO MOXKET MPOSBIATHCA B TPYAHOCTAX JJTUTEIBHOIO
COCPEIOTOYMBAHNS HA UHTEIUIEKTYaJIbHO-TTO3HABATEIbHBIX 3aJaHHSIX, B MAJIOU
NPOAYKTUBHOCTU  JIEITEIBHOCTH BO BpeMs 3aHIATHA, B  U3JIUIIHEH
UMITYJIbCUBHOCTH WM CYETJIMBOCTH Yy OJIHUX J€TE€d M 3aTOPMOYKEHHOCTH,
MEJIMTENBHOCTH — Y APYTUX, B 3aMEJUIEHUN OOILEro Temmna aesteabHocTu. B
HapyLICHUAX MEPEeKIIOUEHUs U pacipeneiaeHuss BHUMaHus. O0yJarommmest ¢
3I1P nenecooOpa3HO OKa3bIBaTh MHAMBUAYAJIBHBIN MMOAXOJ YYMUTENS MpHU
oOyuenuu. IIpu ycrnoBUHM CBOEBPEMEHHOCTHM M TPABWIBHOCTH TOJIOOHOM
IIOMOIIM  HEIOCTAaTKM I[IO3HABATEJIbHOW  JESATEIBHOCTH W IIKOJbHAA
HEYCIIEBAEMOCTh MOTYT IOCTENEHHO NPE00AeBATHC. ONTUMAIIBHBIE YCIOBUSA
JUISL OpraHU3aluu JIEATEIbHOCTH O0YyYarolMXcs Ha YpOKE 3aKIJII04aeTcs B: -
paloHaIbHOM JO3UPOBKE HAa YPOKE COJIEp)KaHUs ydyeOHOro marepuania; -
BBHIOOpE 1€ U CPEICTB €€ JOCTIDKEHHUS, - PETYJIUPOBAaHUE JICUCTBUI



YYCHHKOB; - MOOYXJACHHE OOYYaromMXCS K JEATEIbHOCTH Ha YPOKE; -
pa3BUTHE HMHTEpPECa K YpPOKY; - 4YepeloBaHUE Tpyda M OTAbIxa. BaxHoe
KOPPEKIIMOHHOE 3HAYEHHE Tpollecca 00yUEHUsI COCTOUT B BBISIBJICHUU U YUETE
HEpEaJn30BaHHBIX IIO3HABATENIBHBIX BO3MOXXHOCTEN ywamuxcsa. UW3-3a
HEPABHOMEPHOU NIESITEIHLHOCTH 00YYaIOIINXCSI HA YPOKE OIPOMHOE 3HAYEHUE
JUTSL y9uTensl uMeeT 3HaHue (a3 paboTocrmocoOHOCTH ydueHUKA. Y ydeHHKa C
0COOCHHBIMH 00pa30BaTEIHLHBIMU OCOOCHHOCTSIMU CIIUIIIKOM PacTsSHyTa (aza
MOHIKEHHOU paboTOCTIOCOOHOCTH, a (ha3a MOBBIMIEHHON CHJIBHO COKpallleHA.
daza BTOPUYHOTO CHUKEHUS paboTOCIIOCOOHOCTH HAaCTyIaeT
npexaeBpeMeHHo. BBuy mncuxosorudyeckux ocoOeHHocTer nereir ¢ OB3, ¢
HEIbI0 YCUJICHUS MPaKTUYECKOMW HaNpaBJICHHOCTH OOYYEHHsI MPOBOAUTCS
KOppEKIIMOHHAasi paldoTa, KOTOpash BKJIIOYAET CICAYIONIUE HApaBICHUS:
CoBEpIICHCTBOBAHUE JIBUKEHUHM M CEHCOMOTOPHOTO PAa3BUTHS: Pa3BUTHE
MEJIKOM MOTOPHMKM U TaJblIeB PYK; pa3BUTHE HABBIKOB KaJUTUTpaduu;
pa3BUTHE APTUKYJSIHUOHHOM MOTOPUKH. KoOppekuus OTAENbHBIX CTOPOH
MICUXWYECKOW  JEATEIbHOCTH: KOPPEKIUsT — pa3BUTUE  BOCIPUATHS,
MPEACTABICHUM, OLIYIICHUH; KOPPEKIUs —pa3BUTHUE MaMATH,; KOPPEKUUS —
pa3BuTHE BHUMaHUs; GOpMHpPOBaHHE OOOOIICHHBIX MPEICTABICHUNA O
CBOMCTBax IIPEAMETOB (uBer, dopma, BEJIMYMHA); pas3BuTHE
MPOCTPAHCTBEHHBIX MPEACTABICHUN U OPUECHTALIMH; PA3BUTUE NPEACTABICHUN
0 BpeMeHU. Pa3BuTHe pa3nuMyHBIX BUJOB MBINUJICHHS: PA3BUTHE HArJSIHO-
00pa3HOTO MBIIUICHUS; Pa3BUTHE CIIOBECHO-JIOTUYECKOTO MBIIUICHUS (YMEHUE
BHUJIETh M YCTAHABJIMBATH JIOTUUYECKUE CBSI3M MEXKIY MPEAMETaMHU, SBICHUSIMHU
U CcOOBITUAMH). Pa3BUTHE OCHOBHBIX MBICIUTEIBHBIX OTEPALNid: Pa3BUTHE
YMEHHUS CPAaBHUBATh, AaHAIM3UPOBATh; PA3BUTHE YMEHUS BBIIEIATH CXOJICTBO U
paznuyhe TOHATHUN; yMEHue paldoTaTh IO CJIOBECHOW M TMHCHbMEHHOU
MHCTPYKIHSAM, aJTOPUTMY; YMEHUE TUIAHUPOBATH JESITEIbHOCTh. Koppekius
HapylIeHUH B Pa3BUTUU SMOIMOHAIBHO-TUYHOCTHOM cdephl: pa3BUTHE
MHHUIMATUBHOCTH, CTPEMJIEHUS] JOBOJIUTH HA4YaTOE [EJI0 JO KOHIA;
dbopMmupoBaHHEe  yYMEHHS  MPEOAOJeBaTh  TPYIHOCTH, BOCIIUTaHUE
CaMOCTOATENLHOCTH TIPUHATHS pelieHus; (OpMHpPOBAHUE aJEKBATHOCTU
9yBCTB; (OpPMUPOBAHHE YCTOMYMBOM ©  aJeKBAaTHOM  CaMOOIICHKH;
dbopMHpOBaHUE YMEHHUS aHAIU3UPOBATH CBOKO JIEATEIBHOCTH; BOCIHTAHUE
MPaBUJILHOTO OTHOIIICHUS K KpUuTUKe. Koppekiusi — pa3BUTHE peuu: pa3BUTHE
(GhoHEMATUYECKOTO  BOCIIPUATHS; KOPPEKIMS HApYIICHUH YCTHOH W
MUCbMEHHOM pEYU; KOPPEKIMS MOHOJIOTUYECKOM peud; KOPPEKIUA
JIMAJIOTUYECKON PEeuH; pa3BUTHE JEKCHUKO-TPAMMATUUYECKUX CPEJICTB S3bIKA.
Pacmupenue npencraBiieHnii 00 OKpYKaroIeM MUPE U 00OTaIlieHue CIoBapsl.



Koppekius nHIuBHIyalIbHBIX TIPOOENTOB B 3HaHUSAX. OCHOBHBIE MOAXOABI K
opranuzanuu ydeOHoro mporecca s aereit ¢ OB3: Ilogbop 3amanuid,
MaKCUMaJIbHO BO30Y)K/IAIOIIMX aKTUBHOCTh PEOCHKA, MPOOYKIAIOIIUE Y HEro
NOTPeOHOCTh B MO3HABATEIBHOW ACSATENBHOCTH, TPEOYIOIMUX PAa3HOOOpa3HOU
nesitenbHOCTH. [IpucnocoOnenne Temma u3ydeHusi yueOHOro marepuana u
METOJI0B 00yueHHsI K ypoBHIO pa3Butusi nereid ¢ OB3. NHnuBuayanbHbIHA
noaxon. IloBropHoe O0OBsSICHEHHME Yy4eOHOro MaTepuaja W MoaA0op
JOTNOJHUTENbHBIX 3aJaHui. [lOCTOSHHOE UCIOJIb30BAaHUE HATJIAIHOCTH,
HaBOJIAIIMX BOIPOCOB, aHAJOTHil. Mcronp30BaHre MHOTO KPAaTHBIX YKa3aHWM,
ynpakHeHui. VIcnosib30BaHWE TOOILIPEHUN, TOBBIILICHHE CaMOOIIEHKH
pebeHka, yKperuieHHe B HeM Bepbl B cBou cuibl. [losTamHoe o0oOiieHue
MpoJICIaHHOW Ha ypoke paboTel. Mcmonp3oBaHue 3aaHUil C OMOpPOM Ha
o0Opa3Lpbl, TOCTYIHBIX HHCTPYKIIHM.

VY nereit ¢ 311P HabnrogaeTcss HEKOTOPOE HEAOPA3BUTHUE CIOKHBIX PopM
MOBEAECHUS, Yallle BCEro MPU HATUYUU IPU3HAKOB HE3PEIOCTU AIMOLIMOHAIIBHO-
JUYHOCTHBIX ~ KOMIIOHEHTOB: TIOBBIIIEHA YTOMIIIEMOCTb H  ObICTpas
UCTOIIAeMOCTh, 4 HeC(POPMUPOBAHHOCTH IIEJICHANPABICHHOMN JIEATEILHOCTH, a
TaKK€ HHTEJUICKTYyalbHBIX ONEpaliii, OCHOBHBIX OMNPEICICHUN U TMOHSATHM.
Hecmotpa Ha oTnmums ywammxcs cpegnux kiaccoB ¢ 3IIP mo Bo3spacry,
(U3MYECKOMY pPa3BUTHIO, IO XapakTepy M YPOBHIO MHTEIUIEKTyaJIbHOU
NEATEIIbHOCTH, IO JIMUHOCTHBIM MPOSBICHUSAM, IPUBBIYKAM U CKIIOHHOCTSIM, Y
HUX MOXHO BBIJIEINTh HEKOTOPbIE TUTMYHBIE 0COOEHHOCTH. O0yuaromumecs ¢
3IIP xapakTepu3yroTCs YPOBHEM pPa3BUTHS HECKOJIBKO HMKE BO3PACTHOM
HOpMBI. OTCTaBaHHWE NPOSABISETCA B LEJIOM WM JIOKAJIbHO B OTIEIBHBIX
byHKIUSIX  (3aMEUICHHBIA TeMI JMOO HEPaBHOMEPHOE CTAHOBIICHUE
MO3HABATEIbHON  JIeATeNIbHOCTH). (OTMEYaroTcsi HapylIeHUs] BHUMAaHUS,
NaMsiTH,  BOCHPHUSITHAS  TO3HABATEJIBHBIX  MPOIIECCOB,  YMCTBEHHOM
paboTOCIOCOOHOCTH U LEJIeHANPaBICHHOCTH NEeSTENbHOCTH,
HEC()OPMUPOBAHHOCTh ~ MBICIUTEIBHBIX  ONEpaluid  aHaiM3a, CHUHTE3a,
CpaBHEHUS, 0000mIeHUsI, OETHOCTh CJIOBApHOTO 3amaca, TPYIHOCTH
IpOu3BOJIBHON camoperynsauuud. OOydaromuecs ¢ 3a1epXKKOW MCUXUYECKOTO
pPa3BUTUA — 3TO MPEUMYILIECTBEHHO JETH C HOPMAJbHBIM HMHTEIUIEKTOM, Y
KOTOPBIX OTCYTCTBYET MOTHBAIUS K yueOe, MO0 MMEETCS OTCTaBaHHE B
OBJIAJICHUM IIKOJIbHBIMUA HaBblKaMu. [l oOydarommxcst ¢ 3aJepikKKou
MICUXUYECKOTO Pa3BUTHS BaXXHO 00yueHue 0e3 MPUHYKICHUS, OCHOBAHHOE Ha
UHTEpece, YCIeXe, JOBEepUH, peeKCUrn HU3yYeHHOro. BaxkHo, 4TOOBI
IIKOJbHUKM YE€PE3 BBINOJHEHUE JOCTYNHBIX MO TEMIy M XapakTepy,
JUYHOCTHO - OPUEHTHPOBAHHBIX 3a/IaHWIl MOBEPUJIM B CBOM BO3MOXKHOCTH,



UCIIBITAIA YyBCTBO yCIe€Xa, KOTOPOE JODKHO CTaTh CHIJILHEUIITUM MOTHBOM,
BBI3BIBAIOIIMM >KeJlaHuEe YyuuThca. KoppeknmoHHO-pa3BuBarolee 00ydeHue
OCYUIIECTBJISIETCSI Ha BCEX YpokKax M 0O0€CleunMBaeT YCBOCHHUE YYEOHOIO
Marepuaia B COOTBETCTBUM C TOCYJApCTBEHHBIM 00pa30BaTebHBIM
crangapram. OCHOBHBIMHU 3a/lad4aMH KOPPEKIIMOHHO-PA3BUBAIOLIETO O0yUEHUS
SBIIICTCS:  aKTUBU3AIMS  TMO3HABATEIBHOW  JACATEIBHOCTH  yUaIIUXCs;
MOBBINICHUE YPOBHS WX YMCTBEHHOTO Pa3BHUTHs; HOpMaau3alus Y4eOHOU
NEATETLHOCTH, KOPPEKIHS HEAOCTATKOB SMOIMOHAIBHO — JUYHOCTHOTO
pa3BUTHS; COLMAIBHO — TpyAoBas ajantauus. B 1mensx Koppekuuu
OTKJIOHEHUW B pa3BUTHUH, JMKBUIAIMU TPOOEIOB B 3HAHUSX MPOBOJIATCA
WHJUBUyalIbHbIE W TPYMNIOBble (He Oosee 3-X) KOPPEKIIMOHHBIEC 3aHSITHS.
OCHOBHBIC XapaKTEPUCTUKA HWH(OOPMAITMOHHOTO KOMIIOHCHTA TEXHOJIOTHH
KOPPEKIIMOHHO-Pa3BUBaIONIero oOydeHus: ompesnenenne o0bémMa M cocTaBa
uH(popmanuu;- oTO0Op U KOMIIOHOBKA HH(OPMALIMH; BBIJIECICHUE OCHOBHBIX
WHOOPMAITMOHHBIX €IWHUI] W BBEAECHHWE WX B Yy4EOHBIM TIpoIecc;
YCTaHOBJICHHE 3aBUCUMOCTH MEXKJY OCHOBHBIM IMOHSITHEM, KOTOPOE TOJKHO
ObITh YCBOEGHO, M BCIIOMOTaTEIbHBIMU 3HAHUSIMH (HAy4YHbBIMU (aKTamH,
HKCIIEPUMEHTAJIbHBIMU  JAHHBIMH, TPAKTUYECKUMU CBEJACHUSMU U T.J.);
amanranus yaeOHOro COJep>KaHus K BO3pAacTy W BO3MOXKHOCTSMHU JIETEH, a
TaKXKe K ICIISIM.

[IporpaMma mo XumuM AaéT TMPEACTABICHUE O IIENIAX, OOIIEH CTpaTeruu
oOydYeHHs, BOCIHTAHHS ¥ Pa3BUTHA OOYYAIOIMIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMeTa,  yCTaHaBIMBaeT  00s3aTelbHOE  TPEIMETHOE coJiepKaHue,
MpeaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPHUPOBAHHE TIO
paszzmenaM W TeMaM MPOTPaMMbBl 10 XHUMHH, OTPEICISIeT KOJIWYECTBEHHBIE H
KaueCTBCHHBIC XapaKTEPUCTHKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUS XUMHH C Yy4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIuXCs, ONpeaAesieT BO3MOXXHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPeOOBaHHUM K
pe3ynbTatam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3Y4eHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH OOYYaromerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XHMHH CIY)KUT OCHOBOH JUisi (OPMHPOBAHUS MHPOBO33PCHHUS
00y4aroIerocsi, ero MpeACTaBICHUH O MaTepHAIbHOM €IWHCTBE MHUPA, BAKHYIO
posib urpatoT (GopMuUpyeMble XUMHUEWU MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TiIo0aabHBIX



mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYphI JINYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (pOpMHUpOBaHWE MBINUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OOydJarommxcsi, HABBIKOB WX CAMOCTOSTEIHHOW Y4EOHOW  JIESITEIIBHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIbCKUX YMEHUN, HEOOXOJUMMBIX KaKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TeIbHOCTH;

3HAKOMUT CO CHENU(UKON HAay4dHOrO MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI
L[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YJaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUHM OOECHEUMBAIOTCA CIELH(PUKON
COJICpKaHMsl  y4eOHOTO  MpeIMeTa, KOTOpPhIM  SIBISETCS  IEIarorMuecKu
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XUMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATUM XWUMHUU, OCHOB
HEOPTaHUYECKOM XHMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUI
OPTaHUYECKON XUMMUHU.

CtpykTypa coiepskaHus MPOrpaMMbl IO XMMUU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOT0 Toaxoja K €€ uzydeHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakuuu. OO0e 5TU CHUCTEMBbI CTPYKTYpPHO OPTraHU30BaHbl 1O TMPUHIIUAITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanyeckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpenacTaBieHUd 00 AIEKTPOIUTHYECKOW JTUCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndyeckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIAA OOBICHEHHS] W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
M3Yy4aeMbIX BEILIECTB.



OcBoeHHME TpOrpaMMbl MO XHMHH  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEACTABICHNS] O XUMHUYECKOM COCTABIIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHWs B Hayke. M3ydeHune XWMUM NPOUCXOAUT C MPUBJICUECHUEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaloluid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3ydyeHWH XHUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTra COCTOMT B (OPMHUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAHUN — BaXHEHHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIHBIX 00OOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
OpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HAHWS TPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuil, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IIO3HABATENIbHOM M y4eOHO-UCCIEI0BATEIbCKON
JIEATEIIbHOCTH, OCBOEHHUU TpaBWJI O€30MaCHOrO0 OOpallleHHs C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIET0 OOpa3oBaHUSI BaXKHOE
3HaYEHHUE MPUOOPENH TaKHE 111, KaK:

— (dopmupoBaHHe HMHTEIUIEKTYalIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHUE
OOy4JarommMxcss K CaMOCTOSITEILHOM TO3HABATENHHON JEATEIHbHOCTH, HAYYHBIM
MeTOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCa0BUM, CITIOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOITUMHMCS
OMbITa Pa3HOOOPA3HOM JEATEIBHOCTH, MO3HAHUS U CAMOIMO3HAHUSI, KITHOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIUMI), UMEIONIUX YHUBEPCAJIbHOE 3HAUYEHUE s
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmEed (YHKIUOHAIBHOM U  €CTECTBEHHO-HAyYHOMU
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHUM OOBSCHATH M OLCHUBATH SIBJICHUS
OKPY’KAIOUIEr0 MHUpPa, WCIHOJIb3ysl 3HAHUS U OMBIT, MOJYYEHHBIE MPU H3YyUYECHHUU
XUMUHU, TPUMEHATh WX TPHU PEIICHUH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOM IEATEIBHOCTH;

— ¢opmupoBaHHe y OOy4YalOIMXCA TYMAaHUCTHYECKUX OTHOIICHUI,
MOHMMAHUSl IIEHHOCTHM XUMUYECKUX 3HAHUW [JI1 BBIPAOOTKH HKOJOTHUECKHU
1e71eco00pa3HOTr0 TOBEJICHUS B OBITY W TPYIOBOM JACATEILHOCTH B MEJSIX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEU IPUPOIHOU CPEBIL;



— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HA OCHOBE YCBOGHHSA OOIIEYEIOBEUECKUX I[EHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BbIOOpY MpOoGuIIs M HANpaBICHHOCTU NalTbHEHIIETO
oOy4JeHwUS.

OO1mee 4YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM HAa YpPOBHE
OCHOBHOTO 0011er0 00pa3oBaHus, cOCTaBIsAeT B 9 kiacce — 68 yacoB (2 yaca B
HEJISIO).



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM HX ATOMOB.

CrpoeHre BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKUX peaklyid Mo pa3auyHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEAaKUUU U IIOJOKECHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HWCIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTnonsl, annoHbl. MexaHu3Mm aucCOLMallUi BELIECTB C PAa3JIMYHBIMU BUIAMHU
XuMudeckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUST pEaKIUi HOHHOTO OOMEHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHIECCKOM
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKINu



OT BO3JCHCTBUS pa3iINYHbIX (AKTOPOB, HCCIEAOBAHUE DIEKTPOMPOBOIHOCTU
pacTBOPOB BEWIECTB, IMpOLECCAa TUCCOLMALMU KHCIOT, MIEIOYEe U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3zoBanue ocajaka, BbIJIEJICHUE Ta3a, oO0Opa3oBaHHWE BObI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OOmrast xapakTepucTuka rajmoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne um (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoJIelicTBUE C MeETalJlaMH, HeMeTallylaMH, LiejiodaMu). XJIOpPOBOJOPOI.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, IOJYyYECHHE, NMPUMEHEHHE. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHune u (u3NYeCKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CcBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue M XUMUYECKHE CBoMcTBa (0Omue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHHMA B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue 1 XMMHUYECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conn aMMOHMS,
ux (GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUeCcKoe 3arpsi3HeHUE OKPYXKalolleil cpeibl COeAMHEHUAMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun dpocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIECKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHHIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B MpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KJWMaTa, MapHUKOBBIN
b dexT. YrompHas KACI0oTa U €€ COMM, UX (U3MYECKHUE U XMMHYCCKUE CBOMCTBA,
noiydyeHue W npuMmeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHAYaTbHBIE TTOHATHS 00 OPTaHWYECKUX BEIIECTBaX KaK O COCTMHECHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, O€NIKaX, yriieBoJax — U uX
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJyYCHHE H
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupoje. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BaskHEWIINe CTPOUTENbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MATEPUAIIOB B TIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYeCTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAMOIMNE (PU3NUECKHE M XUMHUYCCKHE CBOMCTBA
raJIOTEHOB M WX COCJIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyTJIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJOTBHI, H3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HAOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE



BUJICOMATEPHANIOB), 00pa3laMi a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydeHue,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX TIPOTEKAHUsI, B3AMMOJIEVCTBUE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEMIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOUpaHue, paclo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenne HeMeTaIUIbl U KX COCTMHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl X OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METalIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKue 1 XUMUYECKUE CBOMCTBA MAarHus
W Kanblus. BaxuHelmue coequHeHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMHUHUSA. AM(POTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xene3a. OKCubl, THAPOKCH b U conn kene3a (1) u xenesza
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.



Xumuueckuii IKCnepumeHm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIIaBOB, WX (U3UYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJIECUCTBUS OKCHU[A
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCA TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  IPOTEKAHMS
KAUECTBEHHBIX PEAaKIWU HAa WOHBI: MarHus, KajblMs, AJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOmOACHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kalblusg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHIA aTIOMUHUS
Y TUJPOKCHUJIA IMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxuelue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KOoHIIeHTparus BemecTs, aanee — [1JIK). Poias xumun B perieHnn 3KoJI0ruuecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIacCU(PUKALMs, TEPUOJAUYHOCTh, HaOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJElb, SBJIEHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUYECKUN 3apsisi, MPOBOJHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dortocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yIoOpeHHUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpANIbl, TOPHBIE MOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
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
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOU WH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YWUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 W TMO3HAaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00PAa3HOE OTHOIIEHHWE K MPHUPOJIe KaK MCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHHIO 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
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Yy4YCHUS,
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 —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJoIaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3INYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIU3UpoOBaTh B Ipolecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSI 3a/laBaTh BOMPOCH (B XO0J€ jauajora W (WIM) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3ECHTALHUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIIEOBAaTEIbCKOM  JCATENBHOCTH  IIPU  PELICHHUH
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 YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHbl€ 3HAHUS, YMEHHUS U CHOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e pACKpBIBAaTh CMBICI OCHOBHBIX XHWMHYECKHUX IOHATHNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKITis, XUMUIECKast CBS3b, TEIUIOBOU d(PdeKT
peakiuu, MOJib, MOJISIpHBIA  O0BEM,  PacTBOp,  BJICKTPOIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKUHH, TMPEIeIbHO JOMyCTHMAas
xoHueHTpaus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e OINpEIENSATh BAJCHTHOCTh U CTETIEHb OKUCIICHUSI XUMUUYECKUX DJIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJICHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBAaTh W XapaKTEpPHU30BATh
Tabauunyo Gopmy Ilepuogndyeckold CUCTEMbl XUMHYECKUX AIIEMEHTOB:
pazuyarh TOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OonbIMe TMEPUOABI, COOTHOCHUTH
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCIIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHie WX 10 DJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHUI B



npejenax MajblX MEPUOJIOB U TIABHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIii;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JHUCCOLUMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO JJIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TNpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

NPOBOAUTh  PEaKIUu, MOJATBEPXKIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAacMO3HABATh OMBITHBIM MYyTEM XJIOpUJ-, OpOMU/I-,
uoaua-, kapOonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATeIbHOCTU — aHaJu3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — i1 M3YyYEHUS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pa3zgea 1. BemmecTBo 1 XUMH4YeCKHEe peaKkuu
[ToBTOpEeHue n yriryoieHne 3HaHun bubmmoreka [JOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mras XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa LIOK
' PYTHSL. &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
b K
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nommorexa LO

I(peMHI/Iﬁ N UX COCOAUHCHUA

https://m.edsoo.ru/7f41a636
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Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cucTeMa XUMMUYECKuX aeMeHToB /. U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6motreka [IOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHast padora Nel o teme
5 «IToBTOpEHUE 1 yriybaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/ieNioB Kypca 8 kjacca»
6 Knaccuukanus XuMU4ecKux peakiui no 1 bubmmnoreka HOK
Pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUH.
7 [ToHsiITHE O TOMOTE€HHBIX M TETEPOTr€HHBIX 1 bubmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsiTHE O XUMUYECKOM PaBHOBECHH.
bu6nunorexa LIOK
8 @DaxTophl, BAUSIOLINE HA CKOPOCTh 1

XUMHYECKON PE€aKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O paBHOBECUA

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [IOK
peaxkuuu https://m.edsoo.ru/00adcade
Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK

10
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIe ypaBHEHUS peaKIui bubmmorexa [JOK

yp pearh https://m.eds00.ru/00add448
XHMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHMM
12 B CBETE IIPEJCTABICHUI 00 bubmmorexa [IOK
PeA N https://m.edsoo.ru/00add5d8
AJICKTPOJUTUYECKON JUCCOIHAITTT
XHMUYECKHE CBOMCTBA COJIEH B CBETE
13 MPEJICTaBICHUI 00 JICKTPOJIUTHICCKON bubmmorexa [IOK
p p https://m.edsoo.ru/00add8b2
JACCOLNAITIN
14 [TonsiTvie 0 TUAPOIIN3E COJICH bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bu6mmoteka IIOK
15 O06001IeHNEe U CUCTEMATH3A 3HaHHM
HICHHE 7 CHCTCMATHSARINT SHATHHT https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmmnoreka HOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHast pabota Ne2 o reme

17 «INEKTPOTUTHIECKAS JTUCCOITHAITHS bubmorexa HOK

P A HHAtI https://m.edsoo.ru/00addec0
XUMHYECKHUE PEAKIIUU B PACTBOPAX)»

18 OO01mas XxapakTepuCTHKA raJOreHOB. bubmuoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopon. ConsiHasi KUCIIOTa,

19 XHMHYECKHE CBOMCTBA, ITOJTyICHUE bubmorexa [TOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bu6muoreka [JOK
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«Ilonmy4deHue CONsTHOM KUCIIOTHI, U3y4EHHE €€
CBOMCTBY»

https://m.edsoo.ru/00ade348

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bub6nmoreka [IOK

21 €aKIMii, eClIi OJINH U3 PearcHTOB JaH B
peakd A p A https://m.edsoo.ru/00ade488
n30BITKE
99 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubnmnoreka HOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUYU CEPBI.
23 Haxo;xr;eHHe cephl I/I(beé coezu/IHeI})mﬁ B bubsmorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKUE CBOMCTBA Cepbl
24 CepoBonopoi, cTpocHHE, (PU3HUSCKUC U bubmmoreka [JOK
XMMHMYECKHE CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxcunpl cepbl. CepHast KMcoTa, pusnyeckue bubnuoreka [IOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUECKUE PEaKIMH, JIeXKALINE B OCHOBE
26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmmnoreka HOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaroIel cpesibl COeIMHEHUSIMHU CephI
97 BrruncieHue MaccoBOM JTOJIH BEIXOJA bubmmoreka IIOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-
28 IpyHIbl. A30T, PaCIIPOCTPAHEHHUE B IIPUPOIE bubmorexa LHOK
PYHIIBL. » pactipoctp . PHpOAIe, https://m.edsoo.ru/00adeeab
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA
29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoreka [IOK
CBOMCTBA, OJIYYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTuyeckas padora Ne 3 o Teme
bubmmorekxa [IOK
30 «[lony4yenne aMMuaka, U3y4eHUE €ro

CBOWCTB»

https://m.edso0.ru/00adf180
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A3oTHas KHUCIOTa, e€ pusnueckue u

bubnunorexa LIOK

31
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHrne HUTPATOB U COJICH aMMOHHS
32 B KaUECTBE MUHEPATBHBIX YIOOPEHUH. bubnmnoreka HOK
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAOIEeH https://m.edsoo.ru/00adf518
Cpelbl COCTMHEHUSIMHU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubamorexa LIOK
L https://m.edso00.ru/00adf68a
CBOWCTBA, MOJTy4CHUE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEpaJIbHBIX yI0OpEeHU. 3arps3HeHHE bubmmorexa [JOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
Yrnepon, pacnpocTpaHeHue B IpUpo/Ie, bubmmoreka [JOK
35 .
(bU3MYECKre U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHIE bubmmoteka IIOK
poOJIeMBbI, CBSI3aHHBIEC C OKCHUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
. bubmuoreka [IOK
37 VYronpHas KUCIoTa U €€ Co
rOTbHAL IHeIoTa | HH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[Tony4deHne yrieKnuciIoro ra3a brbmmorexa LTOK
yi yr ) . https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [lepBoHayabHBIE TOHATHUS 00 OPraHUYECKUX bubmuoreka [JOK
BENIECTBAX KaK O COEAUHECHUSX YIIepoa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coequuenust bubmmorexa [JOK
P s https://m.edsoo.ru/00ae080a
41 ITpakTuyeckas padora Ne 5. Pemenue bubmuoteka [IOK
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OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
«BaxkHelne HeMeTauIbl 1 uX COCAUHCHUA»

https://m.edsoo.ru/00ae0bf2

KonrtponsHast padora Ne3 o reme

bub6nmoreka [IOK

42
«Baxuelinine HeMeTaJUIbI U UX COCIUHEHUS https://m.edsoo.ru/00ae0el18
OO6m1ast xapakTepruCcTHKa XUMHYECKHIX

43 3JIEMEHTOB — METaJlJIOB. MeTaindeckas bubnuorexa [IOK
CBSI3b M METAJUIMYECKAs] KpUCTAIIIMYECKast https://m.edsoo.ru/00ae103e
pemiéTka. PU3HUECKUE CBOMCTBA METAIIIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 OJIEeKTPOXUMHUUECKUI PSII HAIPSOKEHUH bubmorexa HOK

p P p https://m.edsoo.ru/00ae1156
METAILIOB
OO01mmue criocoObl MOTYYSHHUS METALIOB.

45 Crnnasel. Berunciaenus o ypaBHEHUAM Bbu6moteka LJOK
XUMHYECKUX PEaKIUi, €ClIu OAUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa IOK

pp https://m.edsoo.ru/00ae1278
bubmmoteka IIOK

47 €JIOYHBIE METAJIIBI
m https://m.edsoo.ru/00ael4b?2

48 OKCHUIBI U THAPOKCUALI HATPUS U KAJIUS bubnnorexa [JOK

p p https://m.edsoo.ru/00ael4b?2

49 [Iler0ouHO3EMENBHBIE METAJUIBI — KaIbLUN U bubmmnoreka HOK
MAar"Huu https://m.edsoo.ru/00ael15e8

50 Baxnelinme coenMHEHNS KAJIbIU bubmorexa TTOK

g H https://m.edsoo.ru/00ael5e8

51 O000111eHIE U CUCTEMATH3AIU 3HAHUI

. . bubnnorexa IHIOK
52 XKécTtkocTb BOJBI M CIOCOOBI €€ yCTpaHEHUS 1

https://m.edsoo0.ru/00ae1886
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[TpakTuyeckas padora Ne 6 o Teme

bubnunorexa LIOK

53
"YKEcTKOCTh BOABI U METOIBI €€ yCTpaHEHUS" https://m.edsoo.ru/00aelae8
bubnunorexa LIOK
54 AmoMuHuI
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOICTBA OKCHJIA U bubnuoreka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bub6nmoreka [IOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuipokcu sl u con xxenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
[Tpaktuueckas padota Ne 7. Pemenue
59 HKCIEPUMEHTAILHBIX 3a/1a4 10 TEME buGnuorexa [IOK
P . https://m.edsoo.ru/00ae3de8
«BaxxHeHme MeTaIbl ¥ UX COSIUHCHUS
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 EI36I>ITK6 UJIU COZIE )KI/ITII'I HMECH bubmorexa [JOK
Aep . P ) https://m.edso0.ru/00ae1750
BrruncieHus: MacCoOBOM JT0JIM BbIXOa
MIPOIYKTA PEaKIuu
61 O06o001IeHre U CUCTEMaTH3allisl 3HAHHUMA
62 KonTtponsHast pabota Ne4 o reme
«BaxHeime MeTaIbl M UX COCIUHCHUS
BemectBa u Matepuasnbl B OBCETHEBHOM bu6nmorexa LIOK
63
JKM3HHU YEI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHNE OKPY KaloIIei bubnmnoreka [JOK
Cpebl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MKM B pelIEHNN YKOJIOTUYECKHUX bu6muoreka [JOK

npobiem

https://m.edsoo.ru/00ae4270
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PezepBHblit ypok. O6001eHuE 1 Bu6muoteka [JOK
66 . 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011eH1E 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
Tabmunpn: [leprognueckas cucrema xumudeckux siaemenToB J[.M.Menneneena;

TabJIMIIa PACTBOPUMOCTH; SJICKTPOXUMHUECKUN Psi/T HANIPSDKEHUST METAIJIOB.

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA
https:\iro-49.ru/wp-content/uploads/2023/24/xumusi-6a30Bblii yPOBEHb.-

MeTtoaudeckoe nocooue i yanrens. pdf

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resb.edu.ru/

https://uchi.ru/

https://www.yaklass.ru






