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HOACHUTEJBHASA 3AIINCKA
Ilcuxo/i0ro-negarornyecKas XapakKTepucTUKa 00y4YarImmnxcs ¢
HAPYIIEHUSIMHM ONOPHO-ABUIATEILHOI0 aANNapara.

OOyuaronuecss ¢ HapylmIEHUSIMU ~ OMOPHO-JBUTATENIbHOIO  ammapara
YaCTUYHO WJIM TOJHOCTBIO OrpPaHWYEHbl B TMPOU3BOJIbHBIX JBWXKEHUSIX. B
3aBUCHUMOCTH OT XapakTepa 3a00JIeBaHUS U CTEIEHH BBIPAXKEHHOCTH Je(heKTa OHU
YCJIOBHO MOJIPA3JIENSAIOTCS HAa 3 TPYIIIBL.

K nepsotii epynne oTHOCAT JHI, CTPAJAIOIIUX OCTATOYHBIMU MPOSBICHUSIMU
nepudpepruuecKuX napajinden u nape3oB, M30JIUPOBAHHBIMU JIe(hEKTaMU CTOIIBI WIIH
KHUCTHU, JTETKUMU TPOSBICHUSIMH CKOJIN03a (MCKPUBIICHUSAMH TO3BOHOYHUKA) U T. 1.

Ko e6mopoiti epynne oTHOcAT mioneW, CTPalalIIMX  Pa3TUYHBIMU
OpTOTIEAMYECKUMH 3a00JICBAaHUSIMHU, BEI3BAHHBIMU TJIIABHBIM 00pa30M MEPBUYHBIMU
MOPAXKEHUSMH KOCTHO-MBIIIEYHON CUCTEMBI (IIPU COXPAHHOCTH JIBUTATEJIbHBIX
MEXaHU3MOB IIEHTPAIHHOW HEPBHOW W TEepU(EpUUEeCKOW HEPBHOW CHUCTEMBI), a
TaKXke JII0JIEH, CTPaAarolUX TSXKEIbIMU (hOPMaMU CKOJIKO3a.

Tpemvio epynny COCTaBIAIOT JIMLA C MOCJIEACTBUSAMHU MOJUOMHUEIUTA U
nepeOpaibHBIMU TApaiIM4aMH, Y KOTOPBIX HAPYIIEHUS OIMOPHO-JIBUTATEIBHOTO
amnmapara CBsI3aHbl C MATOJIOTHEH Pa3BUTHUS WIM MOATBEPKICHUEM JBUTATEIbHBIX
Mmexanu3moB [THC.

[Ipu demckom yepeopanvrom napanuue (HL[II) — mopaxkeHUU HE3PEIOTO
rOJJOBHOTO MO3ra) HaOMIoAaeTcss CoYeTaHWe HapyumeHud  (QyHKIU o
CBOCOOpa3HON aHOMauel MCUXUYECKOTO Pa3BUTHS, YACTO OTMEYAIOTCS pEUYEBbIC
HapylieHuss W 3aJepkka  (GopMuUpOBaHMS ~ TO3HABATEIbHBIX  (DYHKIIHA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ NPEACTABICHUNM,  NPAKTUUYECKUX  HABBIKOB,
AMOIMOHAIILHO-BOJIEBON C(HEephl ¥ TUYHOCTHU U JP.

CTpykTypa Hapywienuss uHmernekmyaibho2o pazeumusi TPU  JIE€TCKOM

1epedpaIbHOM Mapainie XapaKTepu3yeTcss HEPaBHOMEPHO OOCTHEHHBIM Oaraxom
CBEJICHMM U TpEeACTaBICHUM 00 OKpyXarwlleM, KOTOpblii  0O0yCJOBIJIEH
CICAYIONIMMU MPUYMHAMU: BBIHYXJIEHHOW HU30JISIIIUEH, OTPAaHUYCHUEM KOHTAKTOB
CO CBEPCTHMKAaMH U B3POCIBIMHU JIIOABMU B CBSI3M C OOE3BMIKEHHOCTHIO WM
TPYAHOCTSIMU TIEPEIBIKCHUS; 3aTPYHCHUEM IIO3HAHUS OKPYKAIOIIEero MHpa B
CUJIy JIBUTAQTCJIbHBIX PACCTPOMCTB, HAPYIIEHHUEM CEHCOPHBIX  (PYHKIIHIA;
HEPABHOMEPHBIM JTUCTApMOHUYHBIM XapaKTepoM MHTEJIEKTYalIbHON
HEJ0CTaTOYHOCTH, T. €. HEJJOCTATOYHOCTHIO OJTHUX MHTEIUIEKTYaJIbHBIX (DYHKIIUH,
3a/IEp’KKOM pa3BUTHSL IPYTUX U COXPAHHOCTBIO TPETHUX.
Mo3zanuHblid XapakTep pa3BUTHSL ICHUXHKUA CBSI3aH C PAHHUM OpPraHUYECKUM
MOpaXEHUEM MO3ra Ha paHHUX 3Tanax ero pa3Burtus. [Ipu 3TOM cTpamaroT Te
CUCTEMBI MO3Ta, KOTOpPBhIE OOECIICUMBAIOT CIIOKHBIE BBICOKOOPTAaHM30BAHHKIC
CTOPOHBI HMHTEJUICKTYaJIbHON JEATENHHOCTH W (POPMUPOBAHUE APYTHX BBICIINX
KOPKOBBIX (yHKIUNA. OTMeudaeTrcss HEAOCTAaTOYHOCTh MPOCTPAHCTBEHHBIX U
BPEMEHHBIX TMPEJICTABICHUN, YacTO OTMEYAIOTCSI ONTUKO-IPOCTPAHCTBEHHbBIC
HapyIICHUSI.



lloznasamenvras desmenvnocms denoeka c JIII1 xapakrepusyroTcst Takxke
3aMEIJICHHOCThI0  (POPMUPOBAHUS  TMCUXUYECKUX  MPOIECCOB,  OBICTPOH
HCTONIAEMOCTBIO, TPYJHOCTSAMH MEPEKIIOYEHUS Ha JIPYTrue BUIBI JACSTEIbLHOCTH,
HEJIOCTATOYHOM  KOHLEHTpAlUMEeW  BHUMAHUS, 3aMEIJICHHOCTBIO  Iporecca
BOCIIPUATHS, CHUXXKEHHEM oOO0beMa mnamsATh. Y 3HAYUTEIbHOM YacTH JIMI[ C
1epeOpaibHBIM MapaiIiuoM OTMEUAeTCs HHU3Kas I[03HaBaTelbHAs aKTUBHOCT,
KOTOpasi MPOSBIISIETCS B IUIOXOM COCPEAOTOYEHHOCTH, MEIMUTEIBHOCTH U
3aMeJUICHHOM TEepPeKIF0YaeMOCTH TCUXHYECKUX MpolreccoB. Huskas ymcTBeHHas
paboTOCIIOCOOHOCTD CBs3aHa C nepeOpacTeHUYeCKUM CUHAPOMOM,
XapaKTepU3yIOMIMMCSl OBICTPO HApACTAIONIMM yTOMJIEHUEM TMPU BBINOJTHEHUH
MHTEJUIEKTYaJIbHbIX 3aJJaHUMN.

[To cocrosiHMI0O WHTEIJIEKTa JHUIA C IepeOpaibHBIM MMapajiuoM MPEACTABIISIOT
KpailHe pa3HOPOJIHYIO TPYyIIY:

1) uMerotre HOPMaTbHBIN WK OJU3KUI K HOPMAJIbHOMY HHTEIIJICKT;

2) UMEIOIINE 3aJEPKKY ICUXUYECKOTO PA3BUTHS;

3) UMerolre YMCTBEHHYIO OTCTaJIOCTh.

JI1st G0JIbIIMHCTBA 00YUAIOIINXCS C IIEPEOPATIbHBIM MapaInuoOM XapaKTEePHbI
TaKke Pa3zHOOOpa3HbIE pACCMPOUCMBa IMOYUOHAILHO-801€80U chepbl. Y UYacTH
oOyyJaromuxcsi ¢ HapylIeHWEM OMNOpHO-ABUraTenabHoro ammapara (ALI1) onwu
OPOSIBJISIIOTCS. B BHJIE  TOBBIINICHHOW  ASMOLMOHAJIBLHOW  BO30YAMMOCTH,
pa3IpaKUTENbHOCTH, JBUTATENIbHON DPACTOPMOKEHHOCTH, y JPYTUX — B BHUJE
3aTOPMOKEHHOCTH, 3acCTeHYMBOCTU. CKIOHHOCTh K KOJIEOAHUSM HACTPOCHHUS
HEPEAKO COYETAETCS C MHEPTHOCTBIO AMOLMOHAIBHBIX peakuuil. [loBbilieHHas
AMOIIMOHANIbHAA BO30YAMMOCTh HEPENKO COYETAeTCA C MIAKCUBOCTBIO, peaKiueit
MPOTECTa, KOTOPBIE YCHIIMBAIOTCS B HOBOW OOCTaHOBKE; MPH YTOMJIEHUU WHOTJA
orMmeuaercs dudopus (pagoCTHOE, MPUIIOAHITOEC HACTPOCHHE CO CHIDKCHHEM
KPUTUYECKOTO BOCHPHUATHS OKPYXKAIOMIEro). Y ydwammxcs ¢ epeOparbHbIM
rapajudoM B OOJIBIIMHCTBE CIy4aeB HAOIIONIACTCS c80e0Opasznoe hopmuposarue
auynocmu. JlOCTaTOYHOE WHTEIUIEKTYaIbHOE PAa3BUTHE 4YAacTO COYETAETCsA C
OTCYTCTBUEM YyBEPEHHOCTH B cebe, CaMOCTOATEIbHOCTH, IMOBBIIICHHON
BHYIIIAEMOCThIO. JIMUHOCTHAST HE3PEIOCTh MPOSIBISETCS B HAMBHOCTU CYXKICHUH,
c1aboif OPUEHTUPOBAHHOCTU B OBITOBBIX M MPAKTHUYECKUX BOMPOCAX JKU3HU. ITO
3aTpyAHSIET MPOIECC COLMATILHOMN aJanTaluH.

JlnutensHOe OTrpaHWYEHUE [BUTATENbHOW AaKTUBHOCTU JIMI C HapyIICHUSIMHU
OTIOPHO-JIBUTATEILHOTO amnmapara, uX O000COOJEHHOCTb OT Cpeabl HOPMAaJbHO
Pa3BUBAIOLIUXCS CBEPCTHUKOB, THUIIEPOIIEKA CO CTOPOHBI POJUTEINIEH, Ype3MepHas
3a0CTPEHHOCTh BHUMAaHUS Ha CBoeM JedeKTe — BCE OTO MPEIOTpeesieT
cBoecoOpasue ux pa3BuTus. [Ipu W3ydyeHWN TUYHOCTHBIX KauyeCTB OOYYAIOMUXCS C
HapyIIEHUSIMH OTIOPHO-JBUTATEIBLHOIO alapaTa BhISICHEHO, YTO Y MHOTUX W3 HUX
CHUKEHbl MOTHUBBI YUEOHOU NIESITENIbHOCTH. DTO MPOSIBIAETCS B MO3HABATEIBHOM
MaCCUBHOCTH, HEPETYJISPHOCTH BBIMOJHEHUSI YYE€OHBIX 3aJlaHUM, HapYyIICHUIX
BHUMAaHUS TMpPU BOCHPUATUU ydeOHOro wmarepuaia. OTMEUEHO, 4YTO BOJIEBbHIC
KadyecTBa JIMYHOCTH (II€JICYCTPEMIIEHHOCTh, HACTOMYHUBOCTh, WHUIIMATUBHOCTD,



CaMOCTOATEIBHOCTb, CAEPKAHHOCTh) Yy JIMIl C HAapyUIEHUSIMH  OIOPHO-
JBUTATEJIBHOIO  amnmapara HEAOCTaTOYHO pa3BUTBl IO CPAaBHEHUIO C HUX
HOPMAJIbHBIMU CBEPCTHUKAMH.

CrnenuanucTbl TakKK€ OTMEUYalOT TECHYH B3aMMOCBSI3b MEXAY peyesbiMu W
nBurarenbHbIMA - HapymeHusamu npu LTI Ilaronornueckme TOHHWYECKHE
pedaekchl OTPULATENBHO BIMSIIOT M HA MBIIIEYHBI TOHYC apTUKYJALMOHHOTO
annapara. BpIpak€eHHOCTh TOHMYECKUX pPEQIIEKCOB IMOBBIIIAET TOHYC MBIIII]
A3bIKa, 3aTPYJHSAET JbIXaHHUE, T0J0CO00pa30BaHUE, MPOU3BOJIbHBIE ABUKEHUS
HIDKHEH YEeJIOCTH, s3blKa. OTO HETraTUBHO OTpakaeTcsl Ha (HOpMHpOBaAHUU
rOJOCOBOM aKTHBHOCTH M HAPYIIAET 3BYKONPOM3HOCUTEIBHYIO CTOPOHY pEYH.
OtmeuaeTcsi  ONpEAeNIeHHAass 3aBUCHMOCTb MEXAY CTEIEHBIO  HApYIICHHM
aApPTUKYJIAIMOHHON MOTOPUKH U CTENEHBIO TSKECTH HapylIeHUd (YyHKIHUA DPYK.
Haubonee BbipakeHHbIE HApYIICHUS apTUKYJISIIMOHHON MOTOPUKH OTMEYAIOTCS Y
JIML, Y KOTOPBIX UIMEIOTCS 3HAUNTEIbHBIE IOPAXKEHUSI BEPXHUX KOHEYHOCTEH.
Ocobvie oopazosamenvHbvle nompedHocmu y OOYyYAIOIIUXCS C HapYyLICHUAMH
OMOPHO-JBUTATEIBHOIO  ammapara  3aJalTcs  CHeUU(PHUKONl  JBUTATENbHBIX
HapylIEHUH, a Takxke CHeU(PUKOW HAPYIIEHHS ICUXUYECKOTO0 pPAa3BUTUA, H
ONPEIENSIIOT OCOOYI0 JIOTMKY MNOCTPOEHHUS Y4YEOHOro IMpoliecca, HaXOIsAT CBOE
OTpaXEHUE B CTPYKTYPE U COJAEPKaHUU 00pa30BaHUS.

Hapsigy ¢ 3TUM MOXHO BBIJEIHUTH OCOOBIE MO CBOEMY XapakTepy MOTPeOHOCTH,
CBOMCTBEHHbBIE BCEM OOYYalOIIMMCS C HapyLIEHUSMH OINOPHO-ABUIATEIBHOTO
anmapaTta: — O00S3aTEJbHOCTh HENPEPBIBHOCTH KOPPEKIMOHHO-PA3BUBAIOIIETO
BO3JCHMCTBUS, pealu3yeMoro, Kak B Y4YeOHOM Ipolecce, Tak U B XOe
WHAUBHUIYaJIbHON paboThI;

— HEO0OXOJIMMO HCIOJIb30BaHUE CIIELUAIbHBIX METOJIOB, MPHUEMOB U CPEJICTB
oOyueHusi (B TOM 4YMCJIE CIEIHMAIU3UPOBAHHBIX KOMIBIOTEPHBIX TEXHOJOTHH H
ACCUCTUBHBIX CpEICTB (MHBAJIMIHBIE KpECia, BCIIOMOIATEIbHBIE CpEACTBA
KOMMYHHUKAIIMM M JIp.)), OOECIEUYMBAIOIIMX pEATU3ALUI0 «OOXOIHBIX ITyTEH»
o0yueHus;

— HHIUMBHIAyanu3auus oOydeHus TpeOyeTcss B OoJblIEH CTENEeHH, YeM s
YYEHHKOB, HE UMEIOUIUX NMPOOJIEM B Pa3BUTHH;

— clelHalibHasi TOMOIIb B Pa3BUTUU BO3MOKHOCTEW BepOAIbHON M HEBEepOAIbHOM
KOMMYHUKAIINY;

— KOpPEKLHs IPOU3HOCUTEIBHON CTOPOHBI PEYH; OCBOCHHE YMEHUS HCIIOIb30BaTh
peub [0 BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYaLlUN;

— o0ecrieyeHue 0co0OM TMPOCTPAHCTBEHHOW W BPEMEHHON OpraHu3aluu
o0pa3oBaTeIbHOM CpeIbl;

— MaKCHMaJIbHOE pacUIMpeHue 00pa30BaTEIbHOTO MPOCTPAHCTBA — €r0 BBIXOJ 3a
peaesbl 00pa3oBaTENIbHONW OpPraHUu3aliy.

VYcnemHoe o0y4yeHUE JIMIl JAHHOM KaTeropuv B BY3€ BO3MOXKHO IPH YCJIOBHH
co3maHust sl HuUX 0e30aphepHOl  cpeipl, OO0eClNeUeHHs CHelHaIbHBIMU
MPUCHIOCOOJICHUSIMU ¥ WHAMBUIYAJIbHO aJalTUPOBAHHBIM pabOYUM MECTOM.
[Tomumo 3TOro, MHOrMe OOy4HarolMecs C HapyLIEHUEM OMOPHO-JBUTaTEIbHOTO



amnmaparta HYXIAIOTCS B Pa3jIMyYHBIX BHUJAX IOMOIIM (B CONPOBOXKICHUM Ha
3aHITHSIX U B MIEPUOJI MPAKTUKH, TIOMOIIN B CAMOOOCITYKUBAHHH ).
Oco0eHHocTH 00yUeHUs eTel ¢ HApYHIeHMeM OIOPHO-ABUIATEIbLHOI0
anmapara

OOyuaronuecss ¢ HapylmICHUSIMU  OMOPHO-JBUTAaTENIbHOIO  ammapara

MPEACTABIAIOT COOOM TPYIIy JUI, HUMEIIMNX pa3uyHble JABUTATEIbHBIC
MaTOJOTHU, KOTOPBIE YaCTO COYETAIOTCA C HAPYIICHUSMH B II03HABATEIBHOM,
peYEBOM, SMOIMOHATILHO-TMYHOCTHOM Pa3BUTHH.
Jlnst Toro 4ToOBl 00yueHHEe pedeHKa ¢ HapyIICHUSMH OIOPHO-IBUIAaTEIBHOTO
ammapara O0Ka3ajloCh YCIICIIHBIM, YYacTHHKH 00pa30BaTelbHOrO IIpoliecca
JOJDKHBI 3HAaTh OCOOCHHOCTH PAa3BUTHS OTOM KaTEropuM OOyYarolIuXxcs |
YYUTBHIBATh UX B 00pPa30BaTEIIbHOM Mpoliecce.

HeoO0XoauMo  COXpaHSTb HNpuHyun KOPPeKYUOHHOU  HANPABIEHHOCHU
00Oyuenus, KOTopas 0JDKHA 00€CTIeunBaThCsI CIICITUATBHBIMA METOJaMU 00YyUICHMS,
BBEJCHUEM CIEUUAJIBHBIX MPOMNEAECBTUUECKUX 3aHATUM, MPEANICCTBYIOIIUX
M3YUYCHHUIO OTACJIBHBIX pa3leioOB M TEM IMPOrpaMMbl, a TaKXKe BBEICHUEM
CIIEUAJIBHBIX WHMBUIYAJbHBIX U TPYIIIOBBIX 3aHSTHH.

OOyuenune Jnere ¢ HapymieHUsSIMH (QYHKIHUM OMOPHO-JBUTATEIBHOTO
ammapara JOKHO OCYIIECTBIAThbCS Ha (oHE JieueOHO-BOCCTAHOBUTEIIHHOM
paboThl, KOTOpas JOKHA BECTHUCh B CICAYIONIUX HAIPaBJICHUSIX: TMOCUIbHAsS
MEJUIIMHCKAs KOPPEKIMS JBUTaTeIbHOTO AeeKTa; Tepanusi HEPBHO-TICUXUUECKUX
OTKJIOHEHHUH; KYNHUPOBAHHE COMATHYECKUX 3a00JICBaHUM; TOJDKHO COUYETAThCH C
jJjedyeHrueM Ha Oa3e NOIUKIMHHKH, 3aHatusMu JIOK wu joromemnumyeckumMu
3aHATHUSAMH Ha 0a3e MEIMITMHCKOTO YUPEKACHUS WK PeaOUIUTAllMOHHOTO IICHTpA.
IIpu pabore c¢ obOyuarommmucs ¢ HOJA HeoOX0IWMO HCHOJIb30BaTh METOJIHI,
AKTUBU3UPYIOIIME TO3HABATENbHYIO JESATEIbHOCTh YUaIlUXCSA, Pa3BUBAIOIINE
YCTHYIO ¥ IUChbMEHHYIO Peub U (hOpMUPYIOIIHE HEOOXOAMMbIC YICOHbIEC HABBIKU.

Jluta ¢ NCUXUYECKUMHU MPOOJIEeMaMU MOTYT UCHBITHIBATH AMOIMOHATILHBIE
paccTpoucTBa. Eciii 4enoBeK, MMEIOIMM TakWe HapyLICHMs, PACCTPOEH, HYKHO
CIIPOCUThL €0 CIIOKOWHO, YTO MOXHO ClesiaTh, 4ToObl oMOYb emy. He ciemyet
TOBOPUTH PE3KO C YEJIOBEKOM, MUMEIOLIMM IMCUXUUYECKHUE HAPYIICHUs, JaXe €CIu
JUTSL TOTO UMEIOTCSI OCHOBaHUS. Eciu cobece THUK MPOSBIISIET APYKETOOHOCTh, TO
nuio ¢ OB3 OyaeT 4yBcTBOBATH ceOsl CIOKOMHO.

[Tpu oO1IeHNY C JIFOBMH, UCTIBITHIBAIOIITUMHU 3aTPYITHEHUS B PEUH, HE CIICAYET:

— mepeOuBaTh W TONpPaBiATh. HadywmHaliTe TOBOPUTH TOJBKO TOT/A, KOTJIA
yOeaUTECh, YTO COOSCETHUK 3aKOHYMIT CBOIO MBICTIb;

— TBITaThCSA YCKOPHUTH pa3roBop. HeoOxogmmMo OBITH TOTOBBIM K TOMY, 4YTO
pPa3roBOp C YEIOBEKOM C 3aTPyJHEHHOW pedublo 3aiiMeT Ooibiiie BpemeHH. Ecmu
CIEIINTE, JyUIlle TOTOBOPUTHCS 00 OOIIEHUH B IPYTOe BPEMS;

3aTpy/lHEHHs] B pe€UU — HE IOKa3aTelib HU3KOrO0 YPOBHS MHTEJICKTA 4YesIOBEKa.
Ecnu He moHsITHO, UTO BaMm cKazalu, cleayeT mnepecrnpocuTh. Eciau cHoBa He
yJaJ0Ch MOHSATh, HY)XHO TMOIMNPOCUTH MPOUZHECTH CJIOBO B Oojiee MEIJIEHHOM
TeMIIe, BO3MOXKHO, IT0 OyKBaM — IPU BOBHUKHOBEHUH MPOOJIeM B OOIIEHUH, MOKHO



CIIPOCUTH, HE XOYET JIM COOECETHHK HCIOJIb30BaTh APYTrOd CIOCOO — HAmHUCaTh,
HarneyaTtath. CTapaiiTech 3a/1aBaTh BOMPOCHI, KOTOPHIE TPEOYIOT KOPOTKUX OTBETOB
WJTU KUBKA.

[Ipu oOmEeHun ¢ JOAbBMU C TUINEPKUHE3aMH  (HEMPOU3BOJbHBIMU
JBI>KCHUSIMU T€J1a UM KOHEUHOCTEH ):
— BO BpeMsl pa3roBopa HE OTBJICKAWTeCh Ha HEMPOU3BOJbHbBIEC JBHXKCHUS
cobeceTHIKA, TOTOMY YTO MOXETEe MPOMYCTUTh YTO-TO Ba)KHOE;
— TIpU THUINEPKUHE3aX BCTPEYAIOTCS 3aTPYyJAHEHUS B peUd. YUUTEIb JOJDKEH
OPOSIBIATh MENArOrMYECKU TaKT, CO3JaBaTh CHUTYyAllMU YCIIEXa, CBOEBPEMEHHO
OKa3bIBaTh MMOMOIIIb, PA3BUBATh BEPY B COOCTBEHHBIE CHJIBI M BO3MOKHOCTH.
Co3nanue maTepuaibHO-TEXHUYECKUX PECYPCOB M NPHUMEHEHHE aCCHCTHUBHBIX
TEXHOJIOTUM M CPEJICTB B COOTBETCTBUU C OCOOCHHOCTSAMH U BO3MO>KHOCTSIMU
CTYJICHTOB C HapyIIEHUSMH OIOPHO-IABUTATEILHOTO arapata — HEOO0XOIUMBbIe
ycioBHsi WX ycmemHoro obydenus. B ydyeOHOM mporecce MOryT ObITh
2(h(HEKTUBHBI TaKue€ CPEJCTBA, KaK HOXHBIE MaHHUIYJISTOpbl — Mbimu s [1K,
MBIIIb — JPKOWCTHUK, aJbTEPHATUBHBIC KIABUATYPHI, CIEIUAIBLHO CO3/IaHHbIC IS
JIOJIEM C CEpbE3HBIMU HAPYUICHUSIMU MOTOPHBIX (DYHKIUN; yCTpOICTBa
MePETUCThIBAHUS KHUT; CTEKHU JJisl pabOThl HAa KJIaBUAType 0€3 PYK; FIEKTPOHHBIE
YKa3bIBAIOIIUE YCTPOMCTBA [JIsl YIpaBJIEHUs] IKPAHHBIM YyKazaTelieM pa3HbIMU
criocobamMu (IBIDKCHUSIMU TJIa3 WM CUTHAJaMU HEPBHBIX OKOHYAHUM), YTO
MO3BOJISIET HE TOJILKO J1aBaTh pa3HOoOOpa3Hbie KoMaH bl [1IK, HO M BBOJUTH TEKCT U
naHHbie. BIOOp COOTBETCTBYIONIUX BCIIOMOTATEIBHBIX CPEICTB OCYIIECTBIISIETCS C
yuetoM pekomennanuii UITPA (uHauBuayasbHOM mporpamMmbl peaOuIUTAIluU U
abuIMTanyy) HHBAJIUIA.

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, PEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QenepaabHON pabodeld MpPOTrpaMMBbl
BOCITUTAHUS U C YUYETOM KOHIIEIIINN MPENOIaBaHus yIeOHOTO peaMeTa « XuMUs)
B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoii @eneparui.

[Iporpamma 1Mo XuMUM MaéT TPEACTABICHUE O IEJAX, OOIMmEeH cTpaTernu
oOy4eHHs, BOCIHTAHHMS ¥ Pa3BUTUS OOYYAIONIUXCS CPEJICTBAMH YYEOHOTO
mpeaMeTa, yCTaHABIMBAET  00S3aTeIbHOC MIPEAMETHOC coziep KaHue,
MpeyCMaTpUBaeT paclpee/iCHHe ero Io KiaccaM W CTPYKTYPUPOBAaHHE II0
paszmenaM M TeMaM TMPOrpaMMbl TIO0 XHMHH, OMPEIACISACT KOJWYCCTBEHHBIC W
KauyeCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHYEMYIO
MOCIICIOBATEIbHOCTh ~ M3YYEHUS! XUMHHM C Y4Y4E€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKM  Y4eOHOrOo  TpOIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, ONpEAeNIseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
MporpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 oOpa30oBaHUs, a TakKe TpeOOBaHUH K
pe3ynbTaTaMm oOy4YeHHS XMMUU Ha YPOBHE IEJICH U3YYCHHS TIPEIMETa M OCHOBHBIX



BHJIOB y4YeOHO-ITIO3HABATEIbHONW JCATEILHOCTH OOYYalomerocs II0 OCBOSHHIO
y4eOHOTO CO/Iep KAHMUS.

3HaHWE XUMHUHU CIYKUT OCHOBOW st (OPMUPOBAHUS MHUPOBO33PEHUS
00yy4aroIerocsi, ero MpeACTaBICHU O MATEPUAIBHOM €IUHCTBE MUPA, BaXKHYIO
pOoJib UTPAOT (POpMHUPYEMbIe XMUMHUEH MPEJICTABICHUS O B3aUMOMPEBPAIICHUIX
SHEPIUU U 00 DBOJIOIMU BEHIECTB B IMPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHSI UEIOBEUECTBA — CHIPhEBOM, IHEPIETHUUYECKOM,
MUIIEBON U SKOJIOTHUECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS U
(bopMHUpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4JarommMxcs, HABBIKOB WX CaMOCTOSITEIIbHOW Y4eOHOW  JIeATEeNbHOCTH,
DKCIIEPUMEHTAJILHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MMOBCEHEBHOM JXU3HU, TaK U B TPO(PECCHOHATHLHOM NEITeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJTIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPOJIbl U YETIOBEKA, SBISETCSI OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yYarOIMnXCs;

CcrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOIO OTHOILIEHUS K E€CTECTBEHHO--
Hay4YHBIM 3HAHUSAM, K TIPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIaJl B DKOJIOTHYECKOE
o0Opa3zoBaHre 00yUYarOITUXCS.

Jlanubie HampaBiieHUss B OOyYE€HHUUM XUMHUHU O00ECIEUMBAIOTCS CIHENU(UKOM
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOpPhIM  SBIAETCA  IEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHHeM 0a30BOM HAYKH XMMHH Ha OTMPEEIEHHOM dTare eé
pPa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero oopa3oBaHusl OPUEHTUPOBAH HA
OCBOCHUE OOYYaIOIIMMHKCS CHCTEMBbI IMEPBOHAYATIBHBIX MOHATUM XUMHUU, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHSTHI
OPraHuYeCKON XUMHH.

CrpykTypa coaepkaHusi MPOrpaMMbl N0 XUMUHU copMHpoBaHa HA OCHOBE
CHUCTEMHOTro moaxoja k e€ m3ydeHuto. Coaep:kaHue CKIAJBIBACTCS U3 CHUCTEMBI
MOHSATUNA 0 XUMHUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMbI MMOHATHI O XUMHUUECKOM
peakuuu. OOe 3TU CHUCTEMbl CTPYKTYpPHO OpPraHW30BaHbl MO MPUHLHUIY
MOCJIEIOBATEILHOTO PAa3BUTHUS 3HAHUI Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOro YpOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YE€HHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpencTaBlieHUd 00 DIEKTPOIUTHYECCKOW UCCOITMAIIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PacCMATPUBAIOTCS HAa OCHOBE AMIUPUYECKHU
MOJTYYE€HHBIX U OCMBICJICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JIPyrOMYy, BBITIONHSS (DYHKIHUU OOBSCHEHHS M MPOTHO3UPOBAHUS



CBOMCTB, CTPOEHUS U BO3MOXKHOCTEW MPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
M3Y4YaeMbIX BEILECTB.

OcBoeHue TMporpaMMbl MO XHMHUU  CHOCOOCTBYeT  (DOPMHPOBAHHIO
IIPEACTABICHNS] O XUMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTUKE
e€ CHCTEeMHOW MpUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAy4YHOMY 3HAHUIO H
METO/JaM TO3HaHUs B Hayke. M3yueHue XUMUU NPOUCXOAUT C MPHUBJICYECHHEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX aloluid MUpy,
«buomnorus. 5-7 kimacce» u «dusnka. 7 Kacey.

[Ipy wu3yyeHMH XHUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATENBHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MMPOBOH KYJIBTYPBHI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHH, 3aKOHOB U TCOPETHUCCKUX IMOJIOKCHUH,
JOCTYMHBIX O0OOLIEHUI MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B
NpUOOLIEHMM K HAyYHbIM METOAAM I[IO3HAHWS NPH M3YYEHHH BEIIECTB H
XUMHUYECKUX peaKinii, B GOPMHUPOBAHUU U Pa3BUTHH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUU B Y4YEOHO-NO3HABATEIBHOM M y4eOHO-HCCIIEN0BATEIbCKOM
JESTENbHOCTH, OCBOEHUMU MpaBHil 0€30MacHOro OOpalleHHsl ¢ BEIIeCTBAaMHU B
MOBCEIHEBHOM KU3HU.

[Ipu u3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs BaXKHOE
3HauEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSITHUIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuoOIIeHHE
o0ydarolmmxcs K CaMOCTOSITENIbHOM MO3HABaTEeNbHOM JAESITeIbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecIeueHne yCIoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yHarOIUMHUCS
OMbITa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHMS M CAMOINO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE JUIs
Pa3IUYHBIX BUOB JIESITEIbHOCTH;

— (opmupoBanue oOmed (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSCHATh U OLIEHUBATH SIBICHHUS
OKPY’KAIOIIEr0 MHpPA, MCIHOJIb3Yysl 3HAHUS W OIBIT, IOJYYECHHBIC NPU H3Y4YCHHUU
XUMHMH, TPUMEHATh UX MpPHU pPEIICHUU NpoOJeM B TMOBCEJHEBHOW KHU3HU MU
TPYAOBOM JEATENBHOCTH;

— (QopmupoBanue y o0OyyaroUMxcsi T'yMaHUCTHUYECKHX OTHOILICHUH,
MOHUMAHUSl LEHHOCTH XUMHUYECKHMX 3HAHMM JJI1 BBIPAOOTKH 3KOJIOTMYECKH
LEJIECO00pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHUBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCHHMTAHUID Ha OCHOBE YCBOEGHHS OOIIEYEIOBEYECKUX LEHHOCTEMH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUIsS ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHHS.

BocriurarenpHpiii  mOTEHIMAN  y4eOHOTO  TpeaMeTa MPEeACTaBiIeH B
JUYHOCTHBIX pe3yibTaTax.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX IS HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

1. Ilnanupyemble pe3yJibTAaThl OCBOCHHSI MPOrPaMMbl N0 XHMHMH Ha YpPOBHe
OCHOBHOI'0 0011ero 00pa3oBaHus
JINYHOCTHBIE pe3yabTaThl:

JIMYHOCTHBIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHUs JOCTUralOTCs B XO0Jie OOy4YEeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCITUTATEIbHOU AESATEIBHOCTA B COOTBETCTBUU C TPAAUIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, HPHUHATBIMH B
o0miecTBe MNpaBWiIaMM M HOPMAaMM TOBEACHMS M CIIOCOOCTBYIOT IpoLeccam
CaMOTO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMU O0yYarOIINXCA.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOyYarolIuXcs
PYKOBOJICTBOBATBbCSI CHCTEMOW IO3UTUBHBIX LIEHHOCTHBIX OpPHUEHTALMA U
pacIIMpEHNE ONbITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAay4YHOMY HAcCJIeIHI0, MOHMMAHMS 3HAYEHUS XUMUYECKON HAyKU B JKHU3HU
COBPEMEHHOro OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPEOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IPEICTABICHN O COLMAJIBHBIX HOpPMax M IPaBWIAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHCCIEAOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
AESITeNIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HON COBMECTHOM JEATENbHOCTH IpPHU
BBIMIOJIHEHUN y4Y€OHBIX, I103HABATENbHBIX 3a/1ay, BBIIOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3AMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TIpOLECCE ITOW Y4eOHOM JeATEeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE M IIOCTYNKM CBOMX TOBApULIEH C MO3ULUHU
HPABCTBEHHBIX U IIPAaBOBBIX HOPM C Y4ETOM OCO3HAHUS MIOCIECICTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEJICTABICHUS O BEIIECTBE M XMMHUYECKOM pEeaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH W COCTaBIIAIOIIME
OCHOBY JUIsl IOHMMAHHUS CYIIHOCTH HAyYHOW KapTHHBI MMpa, MPEACTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOJHON CPENO, O POJIM XMMUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[03HABAaTEIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUU, HEOOXOIUMBIE NJisi OOBSCHEHMS] HAOII0JaeMbIX MPOILIECCOB U SBJICHUH,
MO3HABATENLHON, WH()OPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYPhl, B TOM YHUCIIE
HABBIKOB CaMOCTOATENBHON paboThl C y4YEeOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEpPaTypoOr, JOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTH K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEI0BATEIbCKOM
JESATEeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH M YPOBHSI OOy4E€HUS B
JaJIbHEHUIIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH W3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pOBBIA 00pa3 >KW3HU, OCO3HAHMUE MOCIEJICTBUN U
HETPUATHE BPEHBIX MPUBBIYEK (YIIOTPEOJICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOAMMOCTH COOJIOJIEHUsT TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY H3YUEHUIO0 TPOPEeCcCUil U Tpy1a pa3IundHOro poja,
YBOXEHHUE K TPYAYy M pe3yjbTaraM TPYIOBOW AECATEIBHOCTHM, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEJAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJIMBUAYAJILHOU TPAECKTOPUHU MPOJIOIHKEHUsT 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIemHon npodeccCuoHanbHON IeITeIbHOCTH U Pa3BUTHSA HEOOXOIMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JI0TMYeCKOr0 BOCIIMTAHMSA:

AKOJIOTMUECKHU 11€JIeCO00pa3HOE OTHOIICHUE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIEeCTBOBaHUs, IOHUMAHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3UYECKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTU COOJIIOJICHUS
MpaBuJl 0€30MaCHOT0 MOBECHUSI PU pabOTE C BEIIECTBAMU, a TAK)KE B CUTyaIUsX,
YIPOXKAIOWIKX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH NPUMEHATH 3HAHUS, TOJydYaeMble MPU U3yUYCHUU XUMUH, IS
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOILIEW IPUPOJIHOU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM WM IMyTel MX pelIeHUs MOCPEJCTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOM U COLMAIBHOW MIPAKTHUKE.



MeTanpeaMeTHbIe pe3yJbTaThI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYUMBIE JJIA
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TeOopus,
MPUHIINI, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
HCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPeAMETOB (OPMHUPOBATH IMPEACTABICHUE O IEJIOCTHOM
HAay4YHOUW KapTHUHE MHUpa, U YHUBEPCAIbHbIC YueOHbIE NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIE, PETyJISTHBHBIE), KOTOpbIE O0OECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NESATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE YUeOHbIe el CTBUS

ba3oBble 1ornueckue aeiicTBu:

YMEHHSI HCMOJb30BaTh MNPHUEMBI JOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHWM: PACKPHIBATH CMBICII XUMUYECKUX TMOHATUN (BBIACNATh UX XapaKTEpHBIC
MPU3HAKHU, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSITHUSMH), HCIOIb30BaTh
MOHATHUS JJ1s1 OOBSCHEHUS OTJIETbHBIX (PAKTOB U SIBIICHU, BEIOUPATh OCHOBaHUS U
KpUTEPUH ISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH,
yCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HW3Yy4EHHUS,
CTPOUTH JIOTUYECKHUE PACCYX JeHUs (MHAYKTUBHBIC, I€IYKTUBHbIE, 10 aHAJIIOTHH),
JienaTh BBIBOJIBI M 3aKIIFOUECHUS;

YMEHHE TPUMEHSATh B TMPOLECCE€ TNO3HAHMS TMOHATUS (IIPEAMETHBIE H
MeTaInpeJIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIEC B XUMUH,
MpeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJCIbHBIE MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢opmysia U YypaBHEHHUE
XUMHUYECKOW peakIuy — MPHU PEIIeHu:d y4eOHO-TI03HABATEIbHBIX 3a/1a4, C YU4ETOM
ATUX MOJEIBHBIX IMPEICTABICHUN BBIABISATh M XapaKT€pU30BaTh CYIIECTBEHHBIE
MIPU3HAKUA U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEILIECTB U XUMUUYECKUX PEaKIIUH,
BBIBJISITh  OOILIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBJIICHUSIX.

Ba3oBble ucciienoBarejbcKye 1eMCTBUA:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KaueCTBE HUHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIsi (POPMUPOBAHMS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpETeHHe ONbITa MO IUIAHUPOBAHUIO, OPraHHU3allMd U TMPOBEJCHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIoIaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISITh OTUET
0 MpoIeNIaHHOM padoTe.

PabGora ¢ unpopmaumeii:



yMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALIUIO
Pa3TUYHBIX BUJOB U (OPM MPEACTABICHHS, MOTYy4YaeMyI0 U3 Pa3HbIX MCTOUYHUKOB
(HayyHO-TIOMyJIIpHAsA ~JIUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIE
nocobusi, pecypcsl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE NPUMEHSITh PA3IMYHbIE METOJbI U 3alpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX JIsi BBINOJTHEHUS
y4eOHBIX U MO3HABaTENbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHE ONbITA B
o0lacTi  UCHOJB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO HUCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BHIOUPATh ONTUMAIbHYIO (OpMY MpeAcTaBIeHUs] UHPOpPMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
npyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YyMEHHE UCIOJb30BaTh M AaHAIM3UPOBATH B Mpolecce ydyeOHOM
MCCJIEI0BATENBCKON JEATENbHOCTH MH(MOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSHUE OKPYIKAIOIIEH MPUPOIHOM
CpeJbl.

KoMMyHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE I1eHCTBHS:

YyMEHHMs 3aJlaBaTh BOIPOCHI (B XOJe Juajora W (WJIM) JIUCKYCCHUH) TIO
CyliecTBy  oOCyXJaeMol  TeMbl, (QOpMYyJIHpOBaTH CBOM  NIPEIJIOKECHHUS
OTHOCUTEIBHO BBIITOJIHEHMS IPEJI0KEHHOM 3a1a4H;

YMEHHUSI  MPEICTaBISATh  IOJYYEHHBIE  PE3yJbTaThbl  [O3HABATEJILHOM
JESTENbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaxX; JeNaTh MPe3eHTalHUIO
pE3yJIbTATOB BBINOJHEHUS XUMHUYECKOrO 3KCIEpUMEHTa (1ab0paTOpHOro OMBITA,
1a00paTopHOl pabOTHI 10 HCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO MIPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JAESATENIbHOCTH  NpPU  pEUICHUU
BO3ZHMKAIOIIMX NpOoOJIEeM Ha OCHOBE Yy4éTa OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uiuil (00cyxaeHusi, oOOMEeH MHEHMSIMH, «MO3TOBBIE HITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHCTBHUH, ONpEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHbBIE YHHBepcaJbHbIe Y4eOHbIe JeiiCTBHA:

YMEHUE CaMOCTOSITEIbHO ONPEIEHATh LENU JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATH M MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTh, BEIOMpATh Hanboiiee 3 (PEeKTUBHBIE CIIOCOOBI PEIICHUS] YUEOHBIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WJIH KOPPEKTUPOBATh
MPEJUIOKEHHBIM  aITOPUTM JEWCTBUUA NPU BBINOJHEHUM 33JaHUM C YUYETOM
MOJIy4eHHsI HOBBIX 3HaHUM 00 M3ydaeMblX OOBEKTaX — BEIIEeCTBAX M PEaAKIUsX,



OLICHUBATh COOTBETCTBHE IIOJYYEHHOTO pE3yJibTaTa 3asBIICHHOM LEIH, YMEHUE
UCIIOJIb30BATh U aHAJIU3UPOBATH KOHTEKCTHI, PE/IJIaraéMbI€ B YCIOBUU 3aIaHUM.
IIpeaMeTHBIE Pe3yabTATHI

B cocrtaBe mnpenMeTHBIX pE3yJbTaTOB IO OCBOEHUIO 00S3aTEIBLHOIO

collep KaHMs, YCTAHOBJIEHHOTO JlaHHOW deaepanbHOoil pabodeil Mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI
neucTBuil, crneuudpuyeckue I8 MOpeIMETHOM o0sacTh  «XUMHS», BUJIBI
NEATEIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEpPIpETalnH,
peoOpa30BaHUIO ¥ MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYAITUSIX.

K xoniy oOyuenus B 8 kj1acce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATHMI: aTOM, MOJEKYJIA,
XUMHUYECKUN JJIEMEHT, IPOCTOE BELIECTBO, CIO0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHash Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYECKasl peakius, KiacCUUKaIuUs peakiui: peakuuu
COCIMHECHUS, PEAKLIMHU PA3JIOKECHUS, PEaKUUM 3aMENICHUS, PEaKUnuu
0o0OM€Ha, 3K30- U 3HAOTEPMUYECKHE PEAKLIUH, TEIUIOBOM 3(P(PEKT peakuuy,
AIpO aTOMa, HJIEKTPOHHBIN CIIOM aroma, aToMHas OpOWTallb, PaINyC
aToMa, XMMHUYECKas CBs3b, MOJSPHAS U HEMOJIIPHAS] KOBAJEHTHAs CBS3b,
VWOHHAs CBsI3b, UOH, KaTHOH, aHUOH, PACTBOP, MACCOBAasl JOJISI BEIIECTBA
(IpolieHTHAs! KOHIIEHTPAIHs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHUU U
MIPUMEHSTh 3TU NOHATHUA MPU ONKUCAHUY BEILECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBieHUs (HopMy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENENATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCJEHHUS  DBJIEMEHTOB B  OMHApHBIX  COCJAMHEHMSIX,
MPUHAJIC)KHOCTh BELIECTB K OINPEACIEHHOMY KIIACCY COCAUHEHUU I10
dbopmynaMm, BUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas U HOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cMmbicia Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHMMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DIJIEMEHTOB OT MX MNoyokeHud B llepmommueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAaCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOrajipo;



e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckoit
CUCTEMBl XHMHUYECKHUX OJJIEMEHTOB: pa3linyaTh TMOHSTHUS «TJaBHas
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpymnmna)», mMansie u
OOJIbIlIMEe TEPUOJbI, COOTHOCUTh OO0O3HAYCHHUs, KOTOPbIE HUMEIOTCA B
tabmune «llepmomnueckass cucrtemMa XxuMmudeckux diemeHToB J[. U
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0Iee YuciIo 3JIEKTPOHOB
U pacrpeesieHUue UX M0 JIEKTPOHHBIM CIIOSIM);

e KJIACCH(PUIIUPOBATh XMMHYECKUE DJIEMEHTHI, HEOPTAHUUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B peakluu
BEILECTB, N0 TEIIOBOMY (D PexTy);

e XapakTepU30BaTh (ONHUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAllEHUN B
Pa3JIMYHBIX YCIIOBHSIX;

e BBIYUCIISATH OTHOCUTENIBHYIO MOJEKYSIPHYIO U MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOro »3JeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEaKIUu;

e TPUMEHATH OCHOBHBIE OMEPAlUUd MBICTUTEIBHOU JIEATETbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3aluIo, KiacCu(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — /Ui U3Yy4YEHUs CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUA — HAONIOJCHHE, W3MEpPEHUEe, MOJECIHPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICJICHHBIN);

e CJHENOBAaTh  IpaBWIaM  TMOJb30BAHUS  XHUMHUYECKOM  MOCYIOM U
nabopaTopHbIM 000pYy/IOBaHWEM, a TakXKe TMpaBWiIaM OOpamieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOHpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA U KHUCIOPOJAa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBATh M MPOBOAUTH  XMUMHYECKHE  OKCIIEPUMEHTHI  TIO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO WHIUKATOPOB
(;takmyc, (peHondTanert, METUIIOPAHK U APYTHE).

K xonIy oOydenus B 9 kjacce npeIMeTHBIE Pe3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



pacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHX IOHSITHI: XHMHUYECKH
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIIOBOM 3 PeKT
peakuuu, MOJb,  MOJISIpHBI ~ 00BEM,  PAcTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOIUTHI, AIEKTPOJUTHYECKAs] IUCCOLUMALNS, PEaKUUd HOHHOTO
oOMeHa, Karajau3atop, XHWMHYECKOe paBHOBecHue, oOOpaTUMble H
HEOOpaTUMBbIE pEAKLHH, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE pEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHCIEHHME W  BOCCTaHOBJICHHE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, HMOHHAs,
MeTaJUIMYecKas), KpHUCTAJUIMYecKass pemeérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKON peaklu, MpeAelbHO JOMyCTUMAas
koHueHrtpanus [IJIK Bemecrtsa;

WUTEOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSTH ATH MOHATHSI IPU OMMCAHUU BEUIECTB U UX MPEBPAICHMI;
UCIIOJIB30BaTh XUMUYECKYIO CHMBOJIMKY JJII COCTaBJ€HUS (POpMyI
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIIUN;

ONPENEATh BaJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUUECKUX AJIIEMEHTOB B
COCIMHEHUSX Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEIMHEHUU MmO (opMmyiaMm, BHJ XUMHYECKOU
CBA3M (KOBAJIECHTHAsl, MOHHAs, METAJNINYECKas) B HEOPraHMYECKHUX
COCIIMHEHUSX, 3apsi/i MOHA MO0 XUMHUYECKON (opmyle, xapakrep cpeabl B
BOJHBIX PacTBOpPAaX HEOPraHUYECKUX COEIUHEHMM, THUIl KPUCTAJUTMYECKOM
PELIETKHA KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci Ilepuonmueckoro 3akona JI[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONUCHIBATH M XapaKTEPU30BaTh
tabnmuunyio Gopmy Ilepuoanueckoid CUCTEMbl XMMHUYECKHX AJIEMEHTOB:
paznuyarh MOHATUSA «rJaBHag noarpynna (A-rpynma)» M «1noOo4yHas
noarpynna (b-rpynma)», Manble U OoJibLIME TEPUOJBI, COOTHOCHUTH
0003HauYeHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Tadiuie, ¢
YUCIIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpeieieHue HMX IO 3JEKTPOHHBIM CJOSM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHECHUI B
npejaenax MallbIX MEePUOJIOB U TJIABHBIX MOJArPYII C YYETOM CTPOCHHS MX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHUE 3JIEMEHTbI, HEOPraHUYEeCKHE BEIIEeCTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B peaKlUu



BEIIECTB, MO TEIUIOBOMY 3(PEKTy, M0 M3MEHEHUIO CTENEHEW OKUCIIECHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIME W crHelupUUEeCKue XUMUUYECKHUe
CBOMCTBAa TIPOCTHIX MW CIIOXHBIX BEIIECTB, TIOATBEPKAasl OIHUCAHUC
MpUMEpPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInii;

COCTaBJIAITh YPaBHEHUS JJIEKTPOJUTUYECKON AHMCCOUMALMUA  KHUCIIOT,
LIEJ0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLINA HOHHOTO
oOMeHa, ypaBHEHHUS peaKkluid, TMOATBEPKIAIONMUX CYIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOrO OajaHca 3TUX peakLuid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKHUX IMPEBPAIICHUN B Pa3IMYHbIX
YCIOBHUSIX;

BBIYKCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIAPHYI0O W MOJIIPHYKO  MAaccChl
BEIIECTB, MAacCCOBYIO [IOJIIO XHMHUYECKOrO »J3JieMeHTa 1o ¢opmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coON0JaTh  MpaBUjia  MOJB30BAHUSA  XMMHYECKOW  MOCYyAOH H
nabopaTopHbIM  00OpyIOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OMBITOB TIO TONYyYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiumkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHWE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSATH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTENbHOCTA — aHAJU3
M CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMATU3alluIi0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — 11 M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJI0ZICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJIEHHBIMU.



2. Coaep:xanme 00yueHHust
8 ku1ace

IlepBoHayaibHble XUMHYECKHE MOHATHS

[Ipenmer xumuun. Posib XuMHUM B KW3HU 4YEIOBEKA. XUMHUS B CUCTEME HAyK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBAa BEIIECTB. ATpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOAAaX MO3HAaHWA B XUMUU. YHCTBIE BEIIECTBA U CMECH.
Crioco0nlI pa3jieneHus: cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HIeMEHTbl. CHMBOJIBI XUMHUYECKHUX
sneMeHTOB. [IpocThie U ClIOkKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX O3JIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OtHOcUTENBHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas J0Ji1 XMMAYECKOTrO 3JIEMEHTa B
COEIMHECHUMU.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3auMocBsi3b KOJTUYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €AWHUIl BemlectBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

Ou3nuecKrue U XUMHUYECKHUE SIBIICHHS. XUMHUUYECKasi pPeakiusl U €€ MPU3HAKU.
3aK0H COXpaHEHHsI MacChl BeHIeCTB. XuUMudeckue ypaBHeHus. Kimaccudukanus
XUMUYECKUX PEAKIUN (COSTUMHEHMS, Pa3JI0KECHHUS, 3aMeIIeHUs, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, paBmiiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 00OPYIOBaHUEM, U3yUYEHHUE U OMHMCAHHE
(U3UYECKNX CBOWCTB O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAUMs BOAbI) U XUMHUYECKUX (FOpPEHHE CBEYH, MPOKAJIUBAHUE
MEHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) SIBJICHUHN, HAOII0JIeHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioxKEHUE TUIAPOKCUIA
Menu (II) npu HarpeBanuu, B3auMoJeicTBHE kele3a ¢ pacTBopoM conu menu (1),
U3y4YeHHE CIOCOOOB pa3/iefieHHs CMECceil: C MOMOIIbI0 MarHurta, (GUiIbTpOBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMA, XpoMaTorpadus, mpoBeJeHNE OYUCTKH MOBAPEHHON
COJIM, HAOJIOJIECHHWE W  ONHCaHUE  Pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJIENEed MOJIEKYJI
(ImapocTepKHEeBbBIX ).

Baxueime npeacTaBuTe M HEOPraHUYeCKMX BelIeCTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucimopon — sneMeHT u mpocrtoe
BemecTBO. Haxoknmenue kuciopoma B mpuponae, (GU3HUECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJYYEHHUS] KHCIOpOJa B JA0OpaTOpuM U MOPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoza B npupoje. O30H — aJIOTponHast MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XUMHUYECKOM peaKUuu, TEPMOXUMHUYECKHUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpoctoe BeniecTBo. HaxokaeHue Bogopona B
npupojae, GU3MYECKMe M XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CII0COOBI
nony4yeHust. Kucnotsl u comnm.

MonspHbiii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BOAbL. Boma kak pactBopurenb. PacTBOpSL
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J14 BEMIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie U B KU3HU 4YeJIoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEeHHE NMPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCcuaos.

OcHoBanus. Knaccudukanust ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinotr. dOuszndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bekerosa.
Ilonydenue KuUCIOT.

Conu. Homenkiarypa cosieil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'enetndeckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpEeKpallleHusl TopeHust (Mmoxkapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACIO3HABAHUE W M3YUYCHHE
CBOMCTB BOJOopojAa (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOYKHO HCITIOJIb30BaHUE BHJIEOMATEpUaoB), HaOIOJAeHHE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEN0BaHHE OCOOEHHOCTEW pacCTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JI€H PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaJbllueM) (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEpPHAIIOB),



HCCJEIOBAHUE O0pa3sLoOB HEOPraHWYECKHUX BELIECTB pPa3IWYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yuyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEAKUHW HEUTPAIHU3ALWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenmne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jiemeHToB JI. U. MenpgeseeBa. Ctpoenne aromMoB. XUMHYECKAsl CBA3b.
OxucaANTEeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble TOMBITKH KJIACCU(DUKAUMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckoit cucrembl xumudeckux 3iaeMeHToB [[. M. MenneneeBa. [leprobl
u rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 10 €0 MOoJIoKEHUIO B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbIN U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAss M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHus.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
IIponecchbl OKMCIEHNsI U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEHIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3ioKeHUs, COEAUHEHUSA).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHH B & Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAy4YHBIN (DaKkT, rUMOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEPUOJUYHOCTb, HaOIIOJCHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUN 3apsil, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 kJ1acc

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM D3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCALIUXCA K Pa3IUYHbIM KjaccaM HEOPraHHMYEeCKUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3IMuHbIM MpU3HaAKaM (10 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTaju3zaTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTI'O OanaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHW3M IUCCOLMALMU BELIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U cla0ble 3JIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBuUsl IPOTEKaHUsI PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE MpPEACTaBICHU 00 3IEKTPOIUTHUYECKOU
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsITHE O THAPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUVIOB M HEMeTaioB (Tpadura U anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiyu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMUA KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHUANIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peaklUH pa3ioKEHHs, COSUHEHUs), pacllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKkIUMd Ha HOHBbI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl U MX coeMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeNneHu OoKkucieHus. CTpoeHue u (PU3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMeEpe  XJjopa
(B3aUMOJENCTBUE C MeETaJlaMd, HEMeTaJJlaMH, IleJo4aMu). XJIOPOBOJIOPOA.
ConsiHas Kucia0oTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpPUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHU3M 4eJIoBeKa. BaxHeillune XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTeleHu OKHUcieHHs. CTpoeHue W (PU3HYECKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJIIOTPOITHbIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUUECKHE cBoWcTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00IIME  Kak
NpeJCTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE pEeakllvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO Croco0a IMOJIyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peakuus Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeAbl COCNUHEHUSIMU Ccepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPAaHEHHUE B IPHUPOJE,
¢busnyeckne U XumMuuecke cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue U npuMeHenune. Coinu aMMOHUS,
uX (QU3HYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Klacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsi3HEHUE OKPY KaloIIEel Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAHM, 3arps3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
ajoTponHeie Moaudukanuu dochopa, GU3MUECKUE U XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckne U XUuMUUECKUE CBONUCTRA,
nosryyenue. Mcnoas3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YIOOPEHUM.

Oo6mast xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTJIEpoHd,  auIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPaHEHHUE B MpuUpojae, (U3MUYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuibl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYECKHUEe MPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOr0 TOTEIUICHUS KIUMaTta, MMapHUKOBBIN
s dext. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTRBA,
nmoJiydeHrue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3sICTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIECH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTh),
MPOJIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKHN Ba)KHBIX BELIECTBAX: XKUpax, OeiKax, yriaeBoaax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMmenenue. CoeauHeHus KpeMHusi B npupojae. OOmme mnpeacraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilne cTpoUTenbHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJI0ICHUE TTPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpa)karomue (HU3NYECKUEe W XUMHUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMu XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  cepbl W €€  CcoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIecca OO0YyIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, POBEJECHUE KAYECTBEHHON peaklMK Ha Cyab(hat-
WOH W HAOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE UM H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moienen
KPUCTAIMYECKUX pEIIETOK anMaza, Tpadura, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTUBOTras3a, MojJydyeHHue, COOMpaHue, pacrio3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeTMHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB JI. M. MeHneneeBa, CTpO€HME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHe IIeOYHBIX METANIOB U HX
COEeIMHEHU.

IllenoyHO3eMENIBbHBIE METAIBI MAarHMd W KalbLIMM: TIOJIOKEHHE B
Ilepnognueckor cucreme xumuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJEHUE B rpupoae. PU3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHHUsS KaiblUs (OKCHIA, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AuroMuHUN: onokeHue B [lepruoinueckor cCuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHuE aroma, HaxoxxjaeHue B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucreme XMMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B npupoac. Pusmyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKcu bl 1 comu xxenesa (11) u sxenesa
(III), ux cocrtaB, CBOWCTBA U MOTYYEHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE  PE3yJbTATOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpusi C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAaHWE  BHJIEOMATEPUAIIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMii HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKEJie3a
(I) u xenesza (II1), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalud ¢ KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUJIPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxueimue
METaJUIbl U UX COCTUHEHUS.

XuMHS M OKPYXKAKOIIAA cpea

BemectBa u marepuaibl B IMOBCEIHEBHOM >XM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEILECTB U XUMHUUYECKUX peakiui B ObiTy. IlepBas momorrs mpu
XUMHYECKUX OKOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsA3HEHHUE OKpY’Kalomled cpeabl (MpeaenbHas J0omycTUMas
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb xumun B penieHun 3K0JI0THUECKUX
npoOiaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEeOpHsl, aHalu3, CHHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMAPHUKOBHIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOIbI, PaAUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
peméTKa, CIUIaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIbHBIE
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MuUHEpaIbl, TOPHBICE TOPOJIBI,
MOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



3. TemaTnuyeckoe MJIIAHUPOBAHME

8 kaacc
KoandyecTBO YacoB
Ne HaunMenoBanue pa3iesoB u DJIeKTpPOHHBIe (HU(POBHIE)
KonTposbHbie IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTbl padoThI
Pa3nen 1. [lepBoHavaiabHble XUMHUYECKHE MOHATHSA
XuMusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) but6mmoreka [{OK

' MPAKTUYECKON JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢

yeJIOBEKa

12 BemecTBa u xuMuuyeckue 15 | bu6nuorexa [JOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paszgen 2. BaxxHelinue npeacTraBuTe/ i HEOPraHM4eCKMX BellecTB
21 Bosnyx. Kucnopon. [lonsitue 6 bubnuoreka LIOK

' 00 okcuagax https://m.edsoo.ru/7f41837¢
)7 Bonopoa. Ilonsitue o kuciorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonstue 00 5 1 1 bubmmoreka [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bubmmoreka [IOK

' HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. llepuoanyeckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 but6mmoreka [IOK
XUMHYECKUX d1eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

- )O(I/IMI/IquKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIC PEAKINH
Hroro mo paseny 15 o oo TS e
PeszepBHOe Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 kiacce

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudposbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMHU4eCcKHe PeaKINU
11 [ToBTOpEeHue u yroyOnenne 3HaHUN 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOIMAIIHSL. 2 | 1 bubnuorexa [IOK
' XUMHUYECKHE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIBL -ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTUTBL ’ p https://m.edsoo.ru/7f41a636
COETMHEHHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 | 2 bubmorexa HOK
' . Py ' POl https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COECITUHEHUS




Hroro no pazneny

25

Pa3gena 3. Mera/uIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 hits://m_edsoo.r/Tf4 12636
Hroro no pazgeny 20
Paznen 4. Xumusi 1 oKpyKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68










