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HOACHUTEJIBHASA 3AIIMCKA
ApnantupoBaHHas ~paboyass mporpamMmMa 1O y4eOHOMY  MpeaMeTry

«XUMUS» mnpennaznadena ans ydamuxca ¢ 3[IP 8-9-x kmaccoe MAOY
«COII Ne 51»

Adanmuposannas _pabouas  npoepamma  (namee API) — »3T1o0
oOpa3zoBarenbHas MporpaMma, alaliTHPOBaHHAs JJIsi 00YICHHS JIUIL C 3aICPIKKON
ncuxuueckoro pazsutuga (mamee 3IIP) ¢ yuérom ocobeHHoOcTel UX
NCUXO(PU3NICCKOT0 PAa3BUTHUS, WHIWBUIYATbHBIX BO3MOXKHOCTEH W TIpH
HEOOXOAMMOCTH OOecTeunBaloiasi KOPPEKIUI0 HapYIICHUH pa3BUTHS |
COIMAITLHYIO aJaNTaIUI0 YKa3aHHBIX JIHII.

PabGouass mporpamMmma mpeacTaBisieT CcO0OW IENOCTHBIA  JTOKYMEHT,
BKJTIOYAIOIINH CIIETYIOIINE Pa3IeIibl:

1) TOSCHHTEIHHYIO 3aHCKY, B KOTOPOH KOHKPETU3UPYIOTCS OOITUE TN
o011ero o0pa3oBaHusl C Y4ETOM CTIEIM(PUKHA YI€OHOTO ITPEIMETA;

2) OONIyI0 XapaKTEPUCTUKY YISOHOTO MpeaMETa;

3) omucaHue MecTa yueOHOTO MpeaMeTa B y4eOHOM IIJIaHE;

4) JNWYHOCTHBIC, METAaNpeAMETHbIE W  TPEAMETHBIC  PE3YJIbTaThI
OCBOCHHUSI KOHKPETHOTO Y4€OHOTOMPEIMETA;

5) cojaepKaHHE y4eOHOTO MpeaMeTa;

6) TeMaTHYECKOE IUIAHUPOBAHUE C OMNPEICICHHEM OCHOBHBIX BHJIOB
y4eOHOHN e TeNbHOCTH YIaluXCs;

7) ONHCaHWE MaTePUALHO-TEXHUYECKOTO OO0ecCredeHus 00pa30BaTeIbHOTO
nporiecca;

8) cucrtema KOHTPOJHLHO-HU3MEPUTEITBHBIX MaTepHasoB; cucTema
OLICHUBAHUS;

9) TUTAHMpYEMbIE PE3YJIbTAThl OCBOCHUS YIEOHOTO MIpeIMETa.

[lonsiTue «3adepoicka ncuxuueckozo passumusy (3I1P) ynorpebisercs mo

OTHOIIICHHIO K ACTAM C MHUHHMAJIbHBIMHA OpraHn4CcCKNuMHU NJIN

(G YHKIMOHAIBHBIMUA TTOBPEXKIECHUSMH LHEHTPAILHON HEPBHOM CHUCTEMBI, a TaAKKe



JUINTENBHO HAXOIAIIMMCS B YCIOBHSX COLMAIbHOM JenpuBanuu. [Ins Hux
XapaKTepHbI HE3PEJNOCTh SMOIMOHAIILHO-BOJIEBOM cdepbl U HEI0pa3BUTHE
MO3HABATEIBHON JEATEIIbHOCTH, 4YTO [IEJIA€T HEBO3MOXHBIM OBJIAJCHUE B
MOJIHOM  o0beMe  mporpaMMor  MaccoBoMl — mkosibl.  HemocraTtouHnas
BBIPAKEHHOCTh TO3HABATENIbHBIX WHTEpecoB y aered ¢ 3IIP coueraercs ¢
HE3PEJIOCThI0 BBICIIMX TCUXWYECKUX (PYHKIUH, ¢ HAPYIICHUSIMH, MaMSTH, C
(G YHKIIMOHAIBHOM HEJOCTATOYHOCTHIO 3PUTEIBLHOTO U CIIYXOBOTI'O BOCIPUSITHSA, C
IJIOXOM KOOpAWHAIMel nBrkeHuil. Manas nudQepeHIInpoBaHHOCTD JTBUKEHHI
KHCTEN PYK OTPULATEIBHO CKa3bIBAETCS HA MPOJYKTHBHOM JEATEIIBHOCTH —
JIENKe, PUCOBAaHUHU, KOHCTPYMpOBaHHM, NuchbMe. CHUXKEHHE MO3HABATEIbHOU
AKTUBHOCTH TMPOSIBIISIETCS B OTPAaHUYEHHOCTH 3ariaca 3HaHUH 00 OKpY>KalolleM U
MPAKTUYECKUX HABBIKOB, COOTBETCTBYIOIIUX BO3PACTY U HEOOXOIUMBIX PEOEHKY
Ha Bcex framax oOydyeHust B mikosie. Herpyboe Hemopa3BUTHE pEeYU MOXKET
MPOSIBIISITECA B HAPYIICHUSIX 3BYKOIPOU3HOMICHHS, OCTHOCTH U HEIOCTATOUHON
nuhepeHIIMPOBAaHHOCTH  CIIOBapsi,  TPYAHOCTSIX  YCBOCHHUS  JIOTHKO-
IrpaMMaTHYE€CKUX KOHCTPYKIMH. Y 3HAYMTENbHOW YacTH JieTed HaOrogaeTcs
HEJIOCTATOYHOCTh  (POHETUKO-(DOHEMATUYECKOr0  BOCHPHUSTHS, CHUKCHHE
CIIyXOpe4eBoil maMsaTH. HapyieHuss SMOIMOHATLHO-BOJICBOM cepbl U
MOBEJICHUS TMPOSIBIAIOTCA B CIA0OCTH BOJICBBIX YCTAHOBOK, SMOIIMOHAJIBLHOU
HEYCTOMYUBOCTH, UMITYJIbCUBHOCTH, apdexTUBHOM BO30YyIMMOCTH,
JIBUTATEIIbHON PacCTOPMOXKEHHOCTH, MO0, HA00OPOT, B BSUIOCTH, alaTUYHOCTH.
JletTn C 3aJ€pKKOM TICUXMYECKOTO PAa3BUTHS COCTABJISIOT HEOIHOPOJHYIO
IpYIIYy, T.K. Pa3IMYHBIMHU SIBIIFOTCA MPUYUHBI U CTENEHb BBIPAKEHHOCTU
OTCTaBaHUs B MX Pa3BUTHMU. B CBA3M C 3TUM TPYAHO MOCTPOUTH IMCUXOJIOTO-
negaroruueckyro kiaccudukamuio geredt ¢ 3[IP. OOmum s neredt gaHHOM
KaTEerOpuM  SIBJISIFOTCA ~ HEJIOCTAaTOYHOCTh  BHUMAHUS, THUIIEPAKTUBHOCTD,
CHIDKEHHE MaMsTH, 3aMEIJICHHBI TEMI MBICIUTEIbHON JEATEIbHOCTH,
TPYAHOCTU PErysiuuu moBefeHus. OIHAKO CTUMYISIIUS JEATEIbHOCTA ITUX

)IeTCﬁ, OKa3aHUuE€ UM CBOCBpeMCHHOﬁ IMOMOIINU ITO3BOJIAACT BBIACINUTL Y HUX 30HY
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OJIvKalIIero pa3BUTHs, KOTOpasi B HECKOJIBKO pa3 MPEBBIIIAET MOTCHIIMATIbHbBIE
BO3MOYKHOCTH YMCTBEHHO OTCTaJIbIX JI€T€H TOro ke Bo3pacrta. [loatomy aeru c
311P, npu co3iaHuM UM OINpEAEEHHBIX 00pa30BATEIbHBIX YCIOBUM, CIIOCOOHBI
OBJIAJICTh IPOrpaMMOM OCHOBHOM 00I€00pa30BaTeIbHOW IKOJBI MU B
OOJILIIMHCTBE CITy4aeB MPOAOJDKUTH 00pa3oBaHUE.

Bmecte ¢ Tem, mpakThKa TMOKa3pIBaeT, YTO OOy4eHWe JeTed ¢
OTKJIOHCHHUSIMH B Pa3BUTHH COBMECTHO C HOPMAJIbHO Pa3BUBAIOIIMMHUCS
CBEpCTHUKAMH NaET XOpomuid 3(p(EKT B OTHOUIEHUH JIUYHOCTHOTO PA3BUTHUS U
COLIMATIM3ALIMMA U TOW, U JPYrol KaTErOpUHU Y4YallUXCsl, a TaKKE€ COOTBETCTBYET
HOpMaM MEXIYHapOAHOIO IMpaBa U POCCUMCKOrO 3aKOHOJATENbCTBA. TaKuM
00pa3oM, UHTETPUPOBAHHOE OOYUEHHE JETEH C OTKIOHEHUSIMU B Pa3BUTUU MIPU
COOTBETCTBYIOIIIEM OOECIEYEHUH CIEeAyeT NpPU3HATH ONTUMAaIbHON (QopMoit
OpraHu3aluuy  y4eOHO-BOCIHUTATENLHOTO Impouecca. OOyyeHue Jnere c
OTKJIOHEHUSIMH B Pa3BUTHHM, HE3aBUCUMO OT (OPMBI  OpraHU3alMH
CHEMaTbHOTO0 00pa30BaHusl, JODKHO MPOBOJUTHCS B CTPOrOM COOTBETCTBUU C
3aKJIFOYEHUSIMU COOTBETCTBYIOIIETO JIEYEOHO-TTPOPUIAKTUYECKOTO YUPEKICHHUS
w/umn [IMIIK o dbopme oOydeHus U1 peKOMEHJAOBAaHHBIMU 00pa30BaTEIbLHBIMU
IporpaMMamH.

Hannas APII paspaborana ¢ yuéroM (enepalibHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHIAPTOB 00IIET0 0Opa30BaHMUs M0 YPOBHIM 00pa30BaHUS U
(wm)  denepanbHBIX  T'OCYJAApPCTBEHHBIX  00pa3oBaTEIbHBIX  CTAHJIAPTOB
oOpazoBanusa aereil ¢ OB3 Ha ocHOBaHMHM OCHOBHOW 00II€00pa3oBaTeIbHON
NporpaMMbl U B COOTBETCTBUU C OCOOBIMHM 0Opa30oBaTelbHBIMU MOTPEOHOCTIMU
mn ¢ OB3.

APII pa3pabotana ¢ yueToM OCHOBHBIX HANpABIeHUL MOOEPHU3AyUU 001e2o
00pa308aHU.

« HOpManu3alusl yueOHOW Harpy3Kd y4Yalluxcs; yCTpaHEHUE MEeperpy3okK,
HOJPHIBAIOUINX UX (PU3NYECKOE U ICUXUYECKOE 3/10POBBE;

* COOTBCTCTBHC COACPKAHUA 06pa30133H1/151 BO3paCTHBIM
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3aKOHOMEPHOCTSIM PAa3BUTHUS YUAIIUXCS, UX OCOOCHHOCTAM M BO3MOXKHOCTSIM;

* JIMYHOCTHAsI OPUEHTAIUS COJIepKaHusl 00pa30BaHuUs;

* JIeSITEIbHOCTHBIM XapakTep 00pa3oBaHUsl, HAMPABICHHOCTb COACpPKaHUS
oOpa3oBanuss Ha (OpMHUpOBAaHME OOIMIMX YYEOHBIX YMEHHH ¥ HaBBHIKOB,
0000OIIEHHBIX  CHOCOOOB  y4eOHOM, TO3HABaTEIbHOM, KOMMYHHKAaTHUBHOM,
IIPAKTUYECKOM, TBOPUYECKOMN AEATEIIbHOCTH, HA MOJIYYEHUE YUAIIUMUCS OMBITA STON
NeSITENbHOCTH;

* YCUJIEHUE BOCIHTHIBAIOIIETO NOTEHIINANIA,;

« ¢GopMUpOBaHUE KIIOYEBBIX KOMIIETEHLIIMH — TOTOBHOCTH Y4YalllUXCs
MCIIOJIb30BaTh YCBOEHHBIC 3HAHUS, YMEHUS U CHOCOOBI IEATEIHLHOCTH B peabHOU
YKU3HU JIJISL PEILICHUS MPAKTUYECKUX 3a/1a4

Konyenmyanvnoii ocnosoui APIl aBnstoTcs uaen MHTETpalvu yueOHBIX
IPEIMETOB; MIPEEMCTBEHHOCTH HA4aJIbHOTO U OCHOBHOI'O OOIIETr0 00pa3oBaHMs;
ryMaHu3aluyl  00pa30BaHMs;  COOTBETCTBUSA  COAEpKaHUS  O0Opa3oBaHUs
BO3PACTHBIM 3aKOHOMEPHOCTSIM Pa3BUTHUSL YYALIUXCS; JUYHOCTHON OpUEHTAIUU
COJlep’KaHMsl 0Opa3oBaHMs; JCSITEIILHOCTHOTO XapakTepa oOpa3oBaHUS U
HAIPABJIICHHOCTH COAEP)KaHUsS Ha (POPMUPOBAHHE OOIIMX YYEOHBIX YMEHUH,
0000I1IIEeHHBIX CIIOCOO0B yueOHOM, TTO3HABATEIHbHON, MPAKTUYECKON, TBOPUECKOM
NEeSTENbHOCTH; (POPMUPOBAHUS y Yy4YallMXCAd TOTOBHOCTH  MCHOJIb30BaTh
YCBOCHHBIC 3HAHUS, YMEHHS U CIIOCOOBI EATEIILHOCTA B PEATIbHOW KU3HU JJIS
pElIeHHs] TPAKTUYECKUX 3a7au (KIHOYEBBIX KOMIETEHIMI). OTU HJIeU SIBUIKCH
0a30BBIMU MPU ONPEAETCHUH CTPYKTYPBI, IIeNIeH U 3a/1a4 IpeiaraeMoro Kypca.

Apnanranus  o01eo0pa3oBaTeIbHOM  MPOrpaMMBbl  OCYIIECTBISIETCS  C
y4€TOM PEKOMEHJALMUN  TCHUXOJIOrO-MEAUKO-TIEAArOTMYECKO  KOMUCCUU U
BKJIIOYAET  CIICAYIONIME HAMpaBlEeHUs JACATENbHOCTH: aHaIU3 M TMOJ00p
COJICpP)KaHMsI; M3MEHEHHE CTPYKTYpbl M BPEMEHHBIX PAMOK; HCIOJIb30BAHHE
pa3HbIX HopM, METOJIOB U TPUEMOB OpraHU3alUK Y4eOHOH IeSITeTbHOCTH.

Conepxanue APII Bxmowaer B ce0s comepkaTelbHOE HAIMOITHEHHE

00pa30BaTEIbLHOr0, KOPPEKIIMOHHOTO U BOCIIUTATEIIbHOI'O KOMIIOHEHTOB.
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N3ydenue mnporpaMMHOro Martepuaia JOJIKHO OOECHeuuTh HE TOJBKO
YCBOCHHE OIPEICIICHHBIX TMPEIMETHBIX 3HAaHUN, YMEHMM M HaBBIKOB, HO U
dbopMupoBaHME y  yYANIUXCS  TMPUEMOB  YMCTBEHHOH  JCSATEIBHOCTH,
HEOOXOJUMBIX JUISI KOPPEKIIMKA HEAOCTATKOB PA3BUTHS JIETEH, UCIIBITHIBAIOIINX
TPYAHOCTHU B MPOLIECCE OO YyUEHHUS.

[lensiMyu TIKOJIBHOTO 0Opa3OBaHMs, KOTOPHIE CTaBAT TIEpPed IIKOJIOU
roCyJapcTBO, OOIIECTBO M CEMbsl, TIOMHUMO MPHOOPETEHHs OIPEIeICHHOTO
Ha0Oopa 3HAHWA W YMEHHH, SBISIOTCS PACKPHITHE W Pa3BUTHE MOTCHIIMAJA
pebEHKa, co3gaHue ONAronpUATHBIX YCIOBUHM JJIsl peasi3alliy €ro MPUPOIHBIX
CIIOCOOHOCTEH.

B cBs3u ¢ 3TUM paboyasi mporpaMma HarpaBlieHa Ha peaii3aliio OCHOBHBIX
HeJIei:

« o0ecrieueHre yCIOBUM JJIs peanu3aiuu npaB ooyqatomuxcs ¢ OB3 Ha
noJiydeHue OecrIaTHOro 00pa3oBaHus;

e OpraHu3anus  Ka4eCTBEHHOW  KOPPEKIIMOHHO-PEabMINTAIMOHHON
paboThl C yYalIUMHCS C PA3TUYHBIMUA (OpMaMU OTKJIOHEHUM B Pa3BUTHUU;
COXpaHEHHEe M YKperuieHue 370poBbsi oOyyatomuxcsi ¢ OB3 Ha ocHoBe
COBEPIIIEHCTBOBAHUS 00pa30BaTEIHLHOIO MPOIIECCa;

¢ CO3JaHUE OJIATONPHUATHOTO IMCUXOJIOTO-TIEarOrMUeCKOr0 KJIMMara s
peam3anuy WHIWBUIYAITLHBIX criocoOHOcTel oOydaromuxcs ¢ OB3;

o (opMHupoBaHUE LIETOCTHOIO MPEICTABICHUS] O MUPE, OCHOBAHHOTO Ha
MPUOOPETCHHBIX 3HAHMSIX, YMEHUSIX, HABBIKAX U CIIOCO0AX ACATEIHHOCTH;

¢ IpHUOOpETEHHE OTbITa pazHoo0pazHon NesTebHOCTH
(MHAMBUAYATBHON 1 KOJUIEKTUBHOM ), OITBITA TIO3HAHUS U CAMOTIO3HAHMUS;

¢ TIOATOTOBKA K OCYIIIECTBJICHHUIO OCO3HAHHOT'0 BBIOOpA
WHMBUAYaTbHON 00pa3oBaTeIbHON WK MPOodheCCUOHAIBHOU TPACKTOPUH.

Hapsny c¢ o0meo0pa3oBaTenbHBIMA — CTaBATCA  CJCAYIOIINE OCHOBHbIE
3aja4yu:

. BeCTU  Y4€T  ocoOeHHOocTe  peOEHKa,  WHJMBHUAYaJIbHBIN
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NEeIaroru4eckuii  MOAXoHA, MNpOSBISIONIMIICSI B 0co00M  opraHusanuu
KOPPEKIIMOHHO-TIEAarOrMYe€CKOro MpoLecca, B NPHUMEHEHHHM CHELUAIbHBIX
METO/IOB U CPEACTB OOY4YEHHs, KOMIEHCAIlMM M KOPPEKUWU HapylHIeHUI
pa3BuTHs (MHPOPMALIMOHHO-METONYECKUX, TEXHUUECKUX);

. pealin30BbIBATh KOPPEKIMOHHO-TIEar OTHYECKUE IIPOLIECCHI
nefaroraMu M IefaroraMu- TMCHXOJIOTaMHU COOTBETCTBYIOLIEH KBaln(UKaIUH,
UX TICUXOJIOTMYECKOE COMPOBOXKACHUE CIEIIUATBHBIMU MICUXOJIOTaMU;

. penocTaBiIATh oo0ydamemycsa ¢ OB3 MeIUIIMHCKYIO, ICHXO0JIOr0-
[EarorH4ecKyro U COLMAIBHYIO MOMOILb;

. MIPUBJIEKATh POAUTENIEH B KOPPEKLIMOHHO-TIEAArOrMYE€CKUI IIPOLECC.

AnanTupoBaHHasi o0pa3oBaTe/ibHAs MPOrPaMMa HANpPaBJIeHA Ha:

. MPEOI0JICHNE 3aTPYAHEHUH yJaluxcs B yueOHOU AeSITENbHOCTH;
. OBJIaJICHUE HABBIKAMU aJalTalliy YYalIuXxcs K COUUYMY;
. [ICUXOJIOrO-IIEIArOTMYECKOE  CONPOBOXKJIECHHUE  IIKOJBHUKOB,

UMEIOITUX MPOoOJIeMbl B O0YUEHUHN UTIOBEICHUM;

. pa3BUTHE TBOPUYECKOTO MOTEHIIMAA yJaluxcs (0AapeHHbIX JeTei);
. Pa3BUTHE MOTEHIIMAA YYAIIMXCS C OTPAHUYECHHBIMU BO3MOXXHOCTSIMU;
. CO3JaHHE  CHCTEMbI  KOMIUIEKCHOM  IOMOIIA  JETAM  C

OrPAaHUYEHHBIMM  BO3MOMKHOCTSIMM ~ 3JI0POBbSI B  OCBOEHUM  OCHOBHOM
00pa30BaTEIbHON MPOTrPaMMBbL;

. WHJIUBUIyaTU3aIMI0 OOYUECHUS, YYWUTHIBAs COCTOSTHUE
WX 37I0POBBS, HHIUBUTYAJTLHO - TUIIOJIOTHIECKAE OCOOEHHOCTH.

BBuny ncuxonorudeckux ocooennocrei aereit ¢ 311P, ¢ nenpio ycuieHus
MPAKTUYECKON HAMPaBICHHOCTH O0YUYEHUS MPOBOAUTCS KOPPEKIIMOHHAs padoTa,
KOTOpAsi BKJIFOYAET CICAYIOIIUE HATPABJICHUS.

CoBeplIeHCTBOBAHME [IBHXKEHUN W CEHCOMOTOPHOIO Pa3BUTHA:
pa3BUTHE MEJIKOM MOTOPUKH M MaJbIEB PYK; PA3BUTHUE HABBIKOB KaJUTUTpaduu;
Pa3BUTHE aPTUKYISIHUOHHOW MOTOPHUKH.

Koppelcum[ OTAC/JIBbHBIX CTOPOH NCUXUYECKOH JEeATECJIbHOCTH .
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KOPPEKLUs — Pa3BUTUE BOCIPUATHUS, PEICTABICHHH, OLIYIIEHUI; KOPPEKLIHS —
pa3BUTHE TMAaMsTH; KOPPEKIMS — pa3BUTHE BHUMaHHS; (HOpPMHUpPOBaHUE
O00OOIIEHHBIX TPEICTAaBICHUM O CBOWCTBaX mpeAMeToB (UBET, QopmMa,
BEJIMYMHA), PAa3BUTUE MPOCTPAHCTBEHHBIX TMPEICTABICHUNA U OpPUEHTAIIUU;
pa3BUTHE MTPEACTABICHUN O BPEMEHHU.

Pa3BuTHe pa3iuYHbLIX BHA0B MbIILJIEHUsI: PA3BUTHE HATJISITHO-00PA3HOTO
MBIIIJIEHUS; PA3BUTUE CJIOBECHO-JIOTMYECKOTO MBIIUICHUS (YMEHHE BHUAECTh MU
yCTaHABIMBATh JIOTHUECKHUE CBSI3UMEXKIY MTPEIMETaMHU, SIBICHUSIMU U COOBITUSMU).

Pa3BuTHe OCHOBHBIX MBICJIHUTEJbHBIX ONEPALMMA. Pa3BUTUE YMEHUS
CPaBHUBATh, AHAIIM3UPOBATh; PA3BUTUE YMEHHUsI BBIAECIATH CXOACTBO U pa3iinyue
MOHATUH; yMeHHE paboTaTh IO CJIOBECHOM M MHUCbMEHHOM HHCTPYKIUSM,
AITOPUTMY; YMEHHE IUIAHUPOBATH JESTENBHOCTD.

Koppexknusi HapymieHuii B Ppa3sBUTHHM 3MOLMOHAJIbHO-TMYHOCTHOM
c(epbl: pazBuTHEC MHUIMATUBHOCTHU, CTPEMIICHUS JTOBOAUTH HAYaTOE JEJIO 10
KOHIA; (OpMUPOBAHME YMEHHUS NPEOAO0JIeBaTh TPYAHOCTH; BOCIUTaHUE
CaMOCTOATENIbHOCTU IPUHATHS PeLlIeHUs; (OpMHUpPOBaHHE aJIEKBATHOCTU UYBCTB;
dbopMHUpOBaHUE YCTOMYMBOM W aJeKBATHOM CaMOOIICHKH; (HOpPMHUPOBAHUE
YMEHUS aHAIM3UPOBATH CBOK JACATEIBHOCTb, BOCIWUTAHHWE IIPABUIILHOIO
OTHOLLEHHUS K KPUTHKE.

Koppexuus — pa3Butue peum: pa3Butrue (pOHEMATHUECKOTO BOCIIPUSITHS,
KOpPpEKLMs  HapylIEHW  YCTHOM M  INHUCBbMEHHOM  pe4yu;  KOppeKIus
MOHOJIOTHYECKON PEUYH; KOPPEKLHS AUATOTMYECKOW PEUYH; PA3BUTHUE JIEKCHUKO-
rPaMMaTUYECKUX CPEJICTB SI3bIKA.

Pacuuimpenue npeacraBjieHHd 00 OKpy:KaoleM MHpe H
oboramenue ciaopapsi. Koppexkuuss HHIUBUAYAIBbHBIX NMPO0EJIOB B
3HAHMSAX.

KoppeknuonHo-pa3zpuBatonjass  pabora oOecrneunBaeT OpraHU3alUIo
MEpPONPUATUH,  CIIOCOOCTBYIOIIUX  JIMYHOCTHOMY  Pa3BUTHIO  ydalIlUXcs,

KOpPpEKIHMKU HCEAOCTATKOB B IICUXHUYCCKOM pa3sBUTHM MW OCBOCHHIO HWMHU
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coZiepKaHusl 00pa30BaHUI.

OOyueHue yyammxcsi ¢ OrpaHUYE€HHBIMU BO3MOKHOCTSIMU 3/J0POBBSI HOCUT
KOPPEKIIMOHHO - OOYy4YalIIMii M BOCHUTHIBAIOIIMN XapakTep. AHOMalIbHOE
COCTOsSIHME peO&HKa 3aTpydHseT pelieHue 3a1a4 o0ydeHus, HO HE CHUMAET HX.
[TooToMy, mnpu otOOpe mNpOrpaMMHOrO y4eOHOro MaTepuajia ydTeHa
HEOOXOAUMOCTh (OPMUPOBAHUS TAaKUX YEPT XapakTepa W BCEM JUYHOCTH B
EJIOM, KOTOPBIE IOMOT'YT BBIITYCKHUKAM CTaTh MOJIE3HBIMU YICHAMU OOIIECTBa.
B npouecce ocBoenus APII, monmywar nanpHeiniee pa3BUTHE 3JIEMEHTAPHBIC
JMYHOCTHBIE, PETYJIATUBHbIE, KOMMYHUKATUBHBIE U IO3HABATEIIbHbIE yUEOHBIE
NEUCTBHUS BOCIMTAHHUKOB, COCTABIIIOIIME IICUXOJIOT0-TIEJAarOrn4€eCKyI0 OCHOBY
NOJy4YeHUs] 3HaHMM 10 00IIe00pa3oBaTENbHBIM MpPEAMETaM, HMEIOIIUM
MIPAKTUYECKYI0 HANpPABICHHOCTh M COOTBETCTBYIOIIMM HX BO3MOYKHOCTSIM,
HaBBIKH 110 PA3JIMYHBIM NPOYUIISM Tpyaa.

APII, coxpansisi 00s3aTeNbHBII MHHHUMYM COJIEP)KAHUS, OTIMYAETCS
cBoeoOpa3ueM, MNpeAyCMATPUBAIOIIMM  KOPPEKIIMOHHYIO  HAIpaBJIEHHOCTh
oOyueHusi. Tembl, KOTOpbIE SBIAIOTCS HauOoJee CIOXKHBIMHU JUUIsl YCBOCHHMS,
MOTYT MW3y4aTbCs B O3HAKOMUTEIBHOM IOPSAKE, T.€. HE SBISIIOTCA
00si3aTeNbHBIMU  JUISI  YCBOGHMSI  y4yallUMHCA. Psg TeM, H3ydaeMbIX
O3HAKOMHUTEIbHO HA HAYaJIbHBIX JTanax oO0yd4yeHUs MpeaMeTy, CTaHyT
00s13aTeNbHBIMU JJISI U3YYEHUSI B CTApIIUX Kiaccax. Takoil MOAXOJ MO3BOJHT
YUUTEISIM 00€CIEUUTh YCBOCHHUE YYaLIUMUCS IO OKOHYAHUU OCHOBHOM ILIKOJIBI
0053aTeIBHOr0O MUHUMYMa COJIEP>)KaHUsI €CTECTBEHHO-HAYYHOI0 (XMMHYECKOIO0)
o0OpasoBaHwUs.

[ns ycwineHuss KOppEKIMOHHO-PA3BUBAIOIICH HAIIPaBICHHOCTH Kypca B
OporpaMmy LIMPOKO BKIJIFOUEHBI CaMOCTOSATEIbHbIE HAOIIOEHUS U IPEIMETHO-
IIPaKTUYECKasl IEATEIIbHOCTD YYallUXCsl, HArJISAHO-UILIFOCTPATUBHBIN MaTepual,
a TaKkke pazHooOpa3Hble 3aJaHMs TpadUUecKOro XapakTepa MJisi KOPPEKLHH
MEJIKOM MOTOPUKH IMAJIBLIEB PYK.

K peamuzauun APII B o00pa3oBaTelbHOM OpraHu3alii MOTYT OBbITh
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[PUBJICUYEHBI YUUTENSA- 1€(PEKTOIOTH, YUUTENSA-JIOTONEIbl, IEJAarOru-IlCUX0JIO0TH.

VY 6onbmuHcTBa yueHUKoB ¢ 3IIP oTmeuaercs HEAOCTaTOUHBIA ypOBEHb
MMO3HABATENIbHOM  AKTUBHOCTH,  HE3PEIIOCTh  MOTHUBAlMM K  y4eOHOU
NESATENBHOCTH, CHUKEHHBIN YPOBEHb paboTOCOCOOHOCTH U
CaMOCTOSITETLHOCTH. [103TOMYy TOHMCK M HCIIOJIb30BAaHME aKTUBHBIX (DopM,
METOJIOB M TNPHUEMOB OOYyUEHHUs SBISIETCS OAHUM W3 HEOOXOIHMMBIX CpE/ICTB
NOBBILIEHUS 3(PPEKTUBHOCTH KOPPEKIIMOHHO-PA3BUBAIOILIETO Mpolecca B padboTe
yuutens. s COBEpIIEHCTBOBAHHS MPOLECCOB (POPMHUPOBAHUS KIHOUYEBBIX
KOMIETEHIMA  HEOOXOAMMO  MCHOJIb30BaTb  METOHbI,  I1O3BOJIIOIINE
KOMIIEHCHUpPOBaTb M  KOPPEKTHPOBaTh MPOLECC OBIAJCHUS  y4allUMHUCA
YMEHUSMU CaMOOPraHu3aluy y4eOHOU JesTEIbHOCTH.

Hanbonee npuemjieMbIMH MeTOAAMHU B MPAKTUUECKON pabOTE yUUTENS C
yyamumucs, uMmeromuMu OB3, sBisiioTCd 00BSICHUTEIbHO-MILTIOCTPATU BHBIH,
JUYHOCTHO-OPUEHTHUPOBAHHBIM, PENPOAYKTHBHBIM, YaCTUYHO ITOMCKOBBI,
KOMMYHHUKATUBHBIA, HMHPOPMALMOHHO - KOMMYHHUKAIIMOHHBIH, HIPOBBIX
TEXHOJIOTUI; METObI KOHTPOJISl, CAMOKOHTPOJISI U B3aUMOKOHTPOJIS.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaisieT 136 gacos: B 8 kiacce — 68 yacos (2

yaca B HeJleno), B 9 kiacce — 68 yacoB (2 yaca B HEJZIEIIO).
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COJEPXAHUE OBYYEHUA

Koppexuusi: mna gereit ¢ 3[IP npu u3ydeHun ydeOHOro Kypca XHUMHH
CTaBsATCS T€ K€ Y4YyeOHO - BOCIHTATENbHBIE II€JIM, 4YTO M B MacCOBOU
o01ieo0pazoBarenbHOi 1IKojIe. OJHAKO OCOOECHHOCTH TMCUXMYECKOTO Pa3BUTHS
JeTel ykazaHHOW KaTeropuM, MpexAe BCEro HeAOCTaTo4YHas cPOpPMHPOBAHHOCTh
MBICIIUTEIbHBIX ONepaluii, 00yCIaBIUBAIOT JOMOJHUTEIbHBIE KOPPEKIIMOHHbIE
3a]1a4y, HAMpPaBJICHHbIC HA PA3BUTUE MBICIUTEIBHOW U PEYEBOM JIEATEILHOCTH, HA
MOBBILIEHUE TO3HABATEIbHOW AKTUBHOCTU JETe, Ha CO3/laHHu€ YCIOBHM ISt
OCMBICIICHUSI BBIMONMHSEMOW y4eOHON paboTel. B cBs3m ¢ ocoOeHHOCTAMU
MOBEICHUS] W JIEATEIbHOCTH  3THX  y4ammxcs  (pacTOPMOXKEHHOCTD,
HEOPraHW30BAaHHOCTh) HEOOXOIUM CTPOXKAWIIUN KOHTPOJIb 3a COOJIOJEHUEM
OpaBUJ TEXHUKH O€30MaCHOCTM IMpU MPOBEAECHUU JAaOOPATOPHBIX ONBITOB B

XUMHUYCCKOM Ka6I/IHeTe, BO BpCMA Z)KCKprI/Iﬁ Ha XUMHUYCCKHUC IIPCAIIPUATHUA.

Bonbioe 3HaueHHWe M MOJHOIICHHOTO YCBOCHHS y4eOHOIo MaTepuana Io
XUMUHU TIPHOOPETAEeT Omopa Ha MEKIIPEAMETHBIC CBSI3W BOMPOCOB, M3y4aeMbIX B
JaHHOM Kypce, C TaKMMH YYeOHBIMU TIpeAMETaMH, KaK TIPHUPOJIOBEICHNE,
reorpadus, pusuka, obuonorus. [1o3Bossis paccMaTpuBaTh OJWH U TOT K€ YICOHBIN
MaTepHall ¢ Pa3HBIX TOYEK 3PCHHUS, MEKIPEIMETHBIC CBS3U CIIOCOOCTBYIOT €T0
JTy4IIeMy OCMBICIEHUI0, 00Jiee MTPOYHOMY 3aKPEIUICHUIO MONTYYEHHBIX 3HAHUHN H

NPAKTUYECKUX YMEHUM.

[Ipyu moAroToBKE K  ypOKaM  y4YUTEIb JIOJDKEH  MOPEeayCMOTPETh
dbopMUpOBaHUE y y4alIUXCs YMEHUW aHAIM3UPOBATh, CPABHUBATH, 0000IIATh
M3ydaeMblid Marepuai, IJIaHUPOBaTh MPEACTOSIIYI0 palboTy, OCYIIECTBISITh
CaMOKOHTPOJIb. He00X0IMMO MOCTOSIHHO CIEAUTH 3a MPAaBUILHOCTHIO PEYEBOTO
oopMJICHHS BBICKA3bIBAHUM yUaluXCsl.

Tpyanoctu, wucnoeiteiBaemble naetbMu ¢ 3IIP npu wu3yuyeHun xumwuw,

OOyCIIOBUJIM HEKOTOPbIE M3MEHEHHUS, KOTOphle BHECEHbl B MPOrpaMMy
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0011e00pa30BaTeIbHOM  IIKOJIBI:  BBIJCJIIEHO JOMOJHUTEIBHOE BpeMs IS
U3Y4YCHHS] HanOoJiee BaXXHBIX BOMPOCOB, TOBTOPEHUS MPOMIEHHOIO MaTepuara,
OTpa0OTKU HAaBBIKOB HATMCAHUSI XUMUYECKUX (OPMYJ U YPaBHEHUI; HEKOTOPhIE
TEMbI JIaHbl B O3HAKOMUTEIHHOM IUIAHE; OTJENbHbIE TEMbl U JIAOOPATOPHBIE
OTBITHI YIIPOUIEHBI JIN0O BOOOIIE UCKITIOYEHBI U3 U3yYEHUS.

Huxe yka3pIBalOTCS KOHKPETHBIE M3MEHEHUS MPOrPaMMBI MO KJIacCaM.

8 Kiacc

B 8 knacce ywamuecsi BIepBble 3HAKOMSTCA C XMMHYECKMMH MOHSTHUSIMH.
Tema IlepBoHauanbHble XUMHYECKHUE TIOHSATUS MPEACTABISET OCOOYIO
3HaYUMOCTh, TaK Kak 3/eCh 3akJjajbiBaeTcs (yHIAMEHT JaHHOM yueOHOU
JUCHUIUIMHBL — YCBAaWBAIOTCAd XHUMHUYECKHME 3HAKH, COCTaBlieHHuE ¢GopMyl
BEIIIECTB, XMMHYECKHUE YPABHEHUS, THUIIBI XUMUYECKUX PpEaAKIUW, CTPOCHUE
BemiecTBa. M3ydeHne 3ToM Tembl BbI3bIBaeT y ydammuxcs ¢ 3I[IP OGonbmiue
3aTpyAHEHUsI, OCOOEHHO Takue BOMpochl, kak CocraBieHUE (OpMyJl BELIECTB,
Tunbel XUMUYECKUX peakuuil (II0XO0 pa3auyaroT THUIl PEAKUUU 3aMELIECHUS U
oOMeHa). VIMEHHO O3TOMY CYILIECTBEHHO YBEIMUYMBAETCS BpEMs, OTBOJMMOE Ha
0oTpabOTKy 5TOM TeMmbl. PEeKOMEHJyeTCsl TakKe BBIACIUTH JOMOJHUTEIHLHOE
BpeMsi Ha u3ydeHue TeMbl OO000IIeHHEe CBEACHMI O BaKHEHIIMX Kiaccax
HEOPraHMYECKUX COEJUHEHUW, TaK KaK OHa IMOATOTaBIMBAET IMEpexoj K
MOCHEAYIOIEN BaXHOU Teme — llepmoamyeckuid 3aKOH W IEPUOAUYECKAs
cucreMa xumuyeckux osyemeHToB J[. M. MennpeneeBa, a Takxke SBISETCA
OCHOBOW nJisi wm3ydeHus Kypca xumun B IX kmacce. Ocoboe BHUMaHHE
oOpaiiaercss Ha OTpabOTKY HOMEHKJIATyphl OKCHIOB, KHCIOT U COJied, Ha
COCTaBJICHHE XMMHMUYECKUX YypaBHEHHUW IO CBOMCTBAM YKa3aHHBIX KJIACCOB
HEOPraHUYECKUX COCIWHEHHW, Ha YCTAaHOBJIECHUE I€HETUYECKON CBS3H MEXIY
HUMM MyTEM TPEHUPOBOYHBIX YIIPAKHECHUM.

B 03HakOMUTENHHOM IUIaHE PEKOMEHAYETCS AaBaTh CIENYIOIIUE TEMBI
(Bompockl): [Tonarue o karanuzatope, CoctaB Boabl, B3aumoselicTBue menoyen

¢ okcuaamu HemertauioB, Conu (maercs ToJbko obiiee ompenesneHue), Cocras
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atoMHbIX simep, llonstue 00 wu3otonax, [loHsTHE 00 OKUCIUTEIBHO-
BOCCTAHOBHUTENIbHBIX pEakIusAX (Jaercs TOJNbKO ompexaeneHue), MoHHble
ATOMHBIE U MOJIEKYJISIPHbIE KPUCTAJUIMYECKHUE PELIETKH.

HcknroueHnio U3 MporpaMMbl MOJJIekKAT Takue HambOosee CIOMXKHBIE TEMBI
(Bompochl), Kak 3aKOH MOCTOSTHCTBA cocTaBa, KonumuectBo BemecTBa. Moiab —
eAuHUIIA KoinyecTBa BemiecTBa. Ywucino ABoraapo. MomsipHas wmacca,
pacueTHbIE 33/1a41 HAa BBIUYKUCIEHUE MACChl OJIHOTO M3 BEIIECTB IO XUMUYECKOMY
ypaBHeHHNIO; MOJSpHBI 00beM ra3oB. 3akoH ABoraapo. OTHOCUTENbHAsS
IJIOTHOCTh Ta30B, PACUETHBIE 3a/a4d C MCIOJIb30BAHHEM COOTBETCTBYIOLINUX
NOHATHI; MaccoBasi 10/ PacTBOPEHHOI'O BEIIECTBA, MpakTU4ecKas padora
«IIpuroToBiaeHrne pacTBOPOB COJIE C OMNPEICIICHHOW [IOJIEM pPAaCTBOPEHHOrO
BEUIECTBA»; XHWMHUYECKHE JJIEMEHTbl, OKCHIbl W THIPOKCUABI KOTOPBIX
IPOSIBIISIIOT aM(OTEPHBIE CBOMCTBA» U COOTBETCTBYIOIIUHN JIAOOPATOPHBII OIIBIT.

BricBoOonuBIIEECsT BpeMs, Tak K€ Kak U PE3EPBHOE, HCIOJIB3YETCS I10
YCMOTPEHUIO YUYUTENs, KOTOPbIA MOXET OOOCHOBAHHO BHOCHUTH M3MEHEHHS B
pacnpeneneHue BpPEMEHM Ha  UW3Y4€HUE OTACJIBHBIX TEM, HW3MEHSTH
NOCIIEA0BATEIbHOCTh pacCMaTPUBAEMBIX BOIMIPOCOB B Mpeenax OJHOM ydeOHOU
TEMBI.

[Ipun npoBeneHun 1a0OPaTOPHOM PabOTHI Kbl €€ ATal BBITOIHIETCS
ydaliuMucs BMECTE C YUYHMTEIEM U MOJ €ro pykoBoacTBoM. Ha nocke
00513aTENBbHO BBIBEILIMBAIOTCS paBuiia TEXHUKHU 0€30MacHOCTH,
COOTBETCTBYIOIIIME JAaHHOMY BHAY paOOThI, MJaeTcs TMpaBWUiIbHAs 3aMUCh
dbopMynbl U yKa3bIBaeTCs el MpoBeneHust padotsl. [locieqnee cnocoOCTBYET
OCO3HAHMIO YYaIIMMUCS BBINOJHIEMBIX JCUCTBUI U MOJYYEHHOTO PE3YJbTATA.
OcTaBisATh y4€HHUKA JJIs1 IPOBEACHUS CaMOCTOSTENIbHON MPaKTUYECKOM paboThI
0€3 KOHTPOJISI yUUTENsI HEIOMYyCTUMO.

9 knace

[ToBTOPSITOTCST M CHUCTEMATU3UPYIOTCS OCHOBHBIE 3HAHMS Kypca XUMHU 8

kiacca. B cBsa3u ¢ TeM, uto y aereit ¢ 31IP ociaGnaeHbl mporecchl 3anoMUHAHUS,
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BpeMsi Ha MOBTOPEHUE OCHOBHBIX BOIMPOCOB Kypca 9 Kiacca CYIIECTBEHHO
YBEJINYNBAETCS.

PexomeHyeTcss 3HAYWTENBHO  YBEJIIMYWTH BpPEMS  HM3YyYECHHUS  TEMBI
DnexTpuyeckas aucconuanus. JonoiHuTenbHOe BpeMs TpeOyrOTCs sl TaKUX
TeM, Kak OCHOBHBIE 3aKOHOMEPHOCTH XUMHMYECKUX peakuuii. [Ipon3BoacTBo
ceproit kucnoThl, [logrpynmna aszora, [loarpynma yriepoma. OOmue cBoicTBa
MeTaisioB, JKene3o — TpencTaBUTENb 3JIEMEHTOB MNOOOYHBIX MOATPYII
MIEPUOIUYECKON CUCTEMBI XUMUYECKUX 31eMeHTOB [l. . Menneneesa..

B 03HakOMUTENHHOM IUIaHE MPEACTABJICHBI CIEAYIOLIUE TEMbI (BOIPOCHI):
[lonsiTue O cpelHHX W KHCIBIX coiisix, lloHsAThMe amnoTponuu Ha npumepe
KHCIIOPOJIa U CEPBI, - XUMHUYECKHUE PEAKIINH, JICKAITUE B OCHOBE MPOU3BOICTBA
a30THOM KHCIOTHI, Kparkme cBemeHHMsT O KPEMHHM M €0 COCIMHEHUSX,
[IpousBoacteo amomunusi, CriocoObl MPOU3BOACTBA CTAJIH.

HckmrouaroTcst HauOosiee TpyaHble 11l mToHuMaHus ydauumucs ¢ 311P tembl
(Bompocsl): IloHsITHE O KHUCHBIX CONIAX, Peakuun oOpaTtuMble U HEOOPATUMBIE,
XuMHuueckue CBOMCTBAa aMQOTEPHBIX TUAPOKCHAOB; TemioBoit 3¢dekt
XUMHUYECKOW peakuuu. TepMOXMMHUYECKUME YypaBHEHMS. BpluucieHus 1o
TEPMOXUMUYECKUM ypaBHEHUsM. COXpaHEHHE WM MpEBpaIEHUE SHEPIHH IpPH
XUMHAYECKUX peakuusax; XHUMUYECKOE PABHOBECHE, YCIIOBHUS €ro CMEILCHHS;
pacyeTHble 3a7a4yd yYCJIOXKHEHHbIX TUNOB u3 TeM: lloarpynma asora n
[Toarpynma yrinepona (yOpoIIEHHBIE 3aJaud COXPAHSIOTCA); MPAKTUYECKOE
3aHATHE U PEIICHUE JKCIIEPUMEHTAIBHBIX 337a4 M3 TeMbl MeETauibl IIaBHBIX
noarpynn |—IIl rpynn nepuoandeckoii cuctemMbl XuMudeckux snneMentoB /1. U.
Mennaeneena.

Ilpn 3HaKOMCTBE Yy4yalUXCA C I[POU3BOACTBEHHBIMU  IPOLIECCAMMU
OpEeNNpUsATUN CIeyeT cliejaTh yInop Ha OopraHu3aluud padoThl U TEXHOJIOTUU
OPEeNNpUATUNA, UMEIONIMX MNPAKTHYECKOE 3HAYEHUE,— XUMHUYECKOW YMHCTKE,

0opr0e ¢ BpeIUTEISIMH B CEILCKOM XO3SMCTBE H T. II.
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IINIAHUPYEMBIE PE3YJbTATBI OCBOEHMS ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3VYJIBTATHI

JIugyHOCTHBIE  pe3yJbTaTbl OCBOCHHUS IMPOTrpaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ¢ OOYyYeHHS] XUMHUU B E€IUHCTBE Y4YEOHOU W
BOCITUTATEJILHON JESATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSTHIMU B
oOlllecTBe TpaBUJiaMM W HOPMaMH TIOBEJEHHUS M CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHMSI, CAMOPA3BHUTHS M COIUATN3AIIANA 00yJarOITUXCsl.

JImyHOCTHBIE pEe3YyJIbTaThI OTpaXXaroT TOTOBHOCTD o0 ydJaromuxcs
PYKOBOJCTBOBAThCS CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd W
paclIUpeHUE OMbITA JEITEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1)naTpuoTHYeCKOro BOCIIMTAHUA:

IIEHHOCTHOI'O OTHOIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U
HAay4YHOMY HACJICAWI0, IOHUMaHMUS 3HAYCHUS XHUMHUYECKOM HAyKM B KH3HU
COBPEMEHHOI0 00IlIeCTBa, CIOCOOHOCTH BIAJETh JIOCTOBEPHON HH(MOpMaIuei o
MEePESIOBbIX JOCTHIXKEHUAX M OTKPBITUAX MHPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIIECTRA;

2)rpaxaaHCKOro BOCIIUTAHUS:

MPEJCTABICHUS O COUUAIBHBIX HOPMaxX MW TMpaBWiIaX MEXIMYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4COHOMCCIIEIOBATEIIbCKOM, TBOPYECKOM W JAPYTHX  BHIAX
NEATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH MPU
BBITIOJIHCHUU YYCOHBIX, IT03HABAaTEJbHBIX 3a/a4, BBIMOJHCHUH XHUMHUECKUX
AKCIEPUMEHTOB, CO3/IaHUHU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TIPOIECCE OTOH ydeOHOH JACATEILHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJACHHWE MW TIOCTYNKM CBOMX TOBApHUIIEH C TMO3UIUHU

HPAaBCTBCHHLBIX U IIPABOBBIX HOPM C y‘{éTOM OCO3HaHus HOCJ]e)ICTBI/Iﬁ IMOCTYIIKOB;
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3)IHEHHOCTH HAYYHOI'O NMO3HAHMS

MHPOBO33PEHUYECKHUE MPEJCTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIIuw,
COOTBETCTBYIOIINEC COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM WM COCTABIIIOIIHC
OCHOBY JIJIl TIOHUMAaHHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS TPUPOJBI, B3aWUMOCBS3AX YEIOBEKa C
MIPUPOJTHON CPENOU, O POJIU XMUMHUH B MO3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbLHBIC MOTHBBI, HAIlPABJICHHBIC HA TOJYYCHHE HOBBIX 3HAHUU TIO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMaeMBIX TIPOIIECCOB W SIBJICHHM,
MO3HaBaTEeIbHOM, MH(POPMAIIMOHHON W YHUTATEIbCKOM KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOATENILHONH paboThl C Y4eOHBIMU TEKCTaMH, CIPaABOYHOMN
JUTEPATypOM, JTOCTYINHBIMH TEXHHUYECKUMHU CpeJCTBaMU HH(OPMAIMOHHBIX
TEXHOJIOTHM;

HHTEpeC K OOYUYCHHIO W II03HAHHWIO, JIFOOO3HATEIBLHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  camM000pa3oBaHHIO, TMPOCKTHOM W  HMCCIEIOBATEIbCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4)(popmupoBaHus KyJIbTYPBbI 310POBbA:

OCO3HAHHWE IICHHOCTU JKW3HH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0pPOBBI0, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHHWE IOCICIACTBUN U
HETPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS AIKOTOJIsI, HAPKOTHKOB, KYpeHUSI),
HEOOXOAMMOCTH COOJIFOJICHUS TpaBUJl OE30MACHOCTH TMpU  OOpPAIICHUH C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKH3HU;

5)Tpya0BOro BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3YUCHHIO TTPOEeCCHil U Tpyda pa3audHOro poja,
yBaXEHHUE K TPYAYy U pe3yibTaTaM TPYAOBOM AESITEILHOCTH, B TOM 4YHCIEC Ha
OCHOBE TIPUMEHEHUs TMPEAMETHBIX 3HAHWUH TI0 XHWMHH, OCO3HAHHBIH BBIOOD
WHIUBUTyaTbHOW TPACKTOPHH MPOIODKEHUS 00pa30BaHMsI ¢ yIETOM JTUIHOCTHBIX

WHTEPECOB U CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
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yCHENTHOW MpodheCCUOHAIBHON JEATeIbHOCTH M Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh QIalITUPOBATHCS B MPO(DECCHOHATBHOM CpeJie;

6)3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKH IIEJIECO00pa3HOe OTHOIIIEHNUE K MIPUPOJIC KaK HCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIEeCTBOBAaHHUS, MOHUMAHHE IIEHHOCTU 370pPOBOTO H
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXWYECKOMY 3/I0POBBIO, OCO3HAHHME ILIEHHOCTH COOJIOJCHUS
MpaBmJI 0€3011aCHOTO TTOBEACHHS TIPHU paboTe C BEIIECTBAMH, a TAKKE B CUTYaIHSIX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIFOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, MOJTy4aeMble MPU W3YYCHUU XUMHH, IS
peIIeHus 3ajJ1ay, CBA3aHHBIX C OKPYIKArOIIeH MPUPOAHON CpeIoi, I TTOBBIIICHUS
YPOBHS  DKOJOTHYECKOM KYJIbTYPhl, OCO3HAHHUS TJIO0ATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEeM M IyTeld UX pelIeHUs] MOCPEICTBOM METOJ0B XHMHH,
JKOJIOTMYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBAThCSI UM B MO3HABATEIIHLHOM,
KOMMYHUKATUBHON U COLIMATIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe wMeTanmpeaMETHBIX PE3YJbTaTOB BBIICISIOT 3HAYUMBbIC IS
dbopMupoBaHUST MHPOBO33PEHUS OOIECHAyYHbIE TOHATHS (3aKOH, Teopus,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax W IMO3BOJISIOT Ha
OCHOBE 3HAHUHU W3 ITUX MPEeIMETOB (POPMHUPOBAThH MPEACTABICHHE O IEIOCTHOM
HAay4YHOW KapTHHE MUpPA, U YHUBEpCAJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHHUKATHUBHBIC, PETyJIATHBHBIC), KOTOphIE OOeCneunBaroT (HOPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECCTBICHUIO y4eOHOM
JEATEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3zoBble Jiornyeckue 1eMCTBUS:

YMEHUS HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIILIIEHUS MPU OCBOCHUU

3HAHUM: PaCKpbIBATE CMBICIT XUMHWYCCKHX MMOHATUM (BBI,Z[GJ'ISITB X XapaKTCPHLBIC
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PU3HAKHU, YCTAHABIIMBATh B3aUMOCBS3b C JPYTMMH IOHSATHUSMH), HCIOJIb30BAThH
MOHSTHS NIl OOBSICHEHUS! OTJENbHBIX (DAKTOB W SIBJICHUHM, BHIOMpATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(PUKAIMU XUMHUYECKUX BEUIECTB U XUMUUYECKUX PEaKIIUH,
yYCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIC CBSI3M MEXAY OOBEKTaMU H3Y4YCHHUS,
CTPOUTH JIOTUYECKHUE pacCyXAeHUs (MHIYKTUBHBIC, ACAYKTHUBHbBIC, M0 aHAJIOTHUH),
JenaTh BBIBOJBI U 3aKJIFOUECHUS,

yMEHHE TIPUMEHSTh B TMPOIECCe IMIO3HAHUSA TOHATUS (NPEIMETHBIC U
METaNnpeIMETHbIEC), CHMBOJIMYECKHUE (3HAKOBHIE) MOJIETU, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHbBIE MPEACTABICHUS —
XUMUYECKUNA 3HAK (CHMBOJI JJIEMEHTA), XUMHUYecKas (opmMyna U ypaBHECHHE
XUMUYECKON PeaKIuu — MpU pelIeHUU y4eOHO-TIO3HABATENIbHBIX 3314, C YYETOM
ATUX MOJICNbHBIX TPEJCTABICHUN BBIABISATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3YYaeMBbIX OOBEKTOB — XMMUYECKUX BEIECTB U XUMHUECKUX PEAKIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, PUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUSI B U3Yy4AEMBbIX MPOIECCaX U SIBJICHUSX.

ba3oBble ucciiegoBarebCKue 1eMCTBUA:

YMEHHE UCIOIb30BaTh IOCTABJICHHBIE BOIPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayecTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIIOTE3bI TIO
MIPOBEPKE MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHMUI;

NpuoOpEeTEHHE OMbITa MO I[UIAHUPOBAHUIO, OpraHU3allud W MPOBEACHUIO
YYEHUYECKUX DKCIEPUMEHTOB, YyMEHHE HaOmogaTh 3a XOJOM Ipolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATh €r0 Pe3ynbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pab6ora ¢ undgopmanmneii:

yMEHUE BBIOMpATh, AaHAJIM3UPOBATH U HHTEPIPETUPOBATH HH(OpPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM MPEICTABICHHUS, TTOTY4aeMyl0 U3 Pa3HbIX UCTOUHUKOB

(Hay4yHO-TIOMYJIIpHAsl  JIMTEpaTypa XHUMHUYECKOTO COJIEpXKaHUs, CIPABOUYHBIC
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nocoOus, pecypcbl MHTepHeTa), KpPUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEI0CTOBEPHYIO HH(OpMaIIHIO;

YMEHHUE MPUMEHSTHh pPa3IMYHbIE METOABl M 3allpoChl MpPU MOHCKE U O0TOOpe
UHGOpPMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX [JIsl BBIIOJHEHUS
y4eOHBIX M MO3HABATEJBbHBIX 33/1a4 ONPEACIEHHOIO TUIA, MPUOOPETEHUE OIbITa B
00acTd  UCMHOJBb30BaHUS  HHPOPMALIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpPON aKTUBHOI'O MCIOIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENFHO BBIOMPAaTh ONTUMATIBHYIO (POPMY IMpenCTaBICHU HHPOPMALMHA U
WIIIOCTPUPOBATh peIlaeMble 3aJaul HECIOXKHBIMU CXEMaMH, JAuarpaMMamu,
apyrumu popMamMu rpaduKu U UX KOMOWHAIMSIMU;

YMEHHE UCHOJb30BaTh M  AHAJIM3UPOBAaTH B Ipolecce ydyeOHOH U
MCCIIEZIOBATEIBCKOM NEATEIbHOCTH HH(POPMALMIO O BIMSHUH MPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIIOPTa HAa COCTOSHHUE OKPYXKAIOIIEW MPUPOIHON
Cpelbl.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:

YMEHUS 3aJ1aBaTh BOMPOCHI (B XO€ Auanora v (Wim) JUCKYCCHUH) MO CYIIECTBY
oOcyxmaaeMoll TeMbl, (OpMyIHpPOBaTH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBITNIOJTHEHUS ITPEIJIOKEHHOM 33/1a4U;

YMEHHUS  MPEACTABISATH  MOJYYEHHbIE  pe3yibTaTbl  IO3HABaTEIbHOU
NESATENbHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTaxX; JeNaTh MPE3EHTALHUIO
pE3yJBTATOB BBINOJIHEHNUS XUMHUYECKOIO JKCIEpUMEHTa (1a00paToOpHOro OIbITa,
1a00paTOpHOM pabOTHI MO UCCIEAOBAHHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOEKTA);

YMEHHSA Y4e€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMHM B COBMECTHOU
MO3HABATEIbHOM M HMCCIIEOBATEIbCKOM  JAESATENIbHOCTH  MPU  PELIECHUU
BO3HHUKAIOUIUX MpOOJEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COIJIACOBAHMS
no3uui (00CyXJ1eHUs, OOMEH MHEHUSMH, «MO3IOBbIE HITYPMbD», KOOPAWHALIUS
COBMECTHBIX JECHUCTBHM, OINpENEICHUE KPUTEPUEB II0 OIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U IpyTHE).

PeryasiTuBHbIe YHUBepcaibHbIe y4eOHbIC 1eHCTBUA:
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YMEHUE CaMOCTOSITEIbHO ONPENEIATh UEIN JEATEIbHOCTH, IIJIAHUPOBATh,
OCYIIECTBJISITh, KOHTPOJUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NEeSTENbHOCTh, BEIOMpPATh Hanbosiee 3((HEeKTUBHBIE CIIOCOOBI PEUICHUSI YUEOHBIX U
IIO3HABATEJbHBIX 3aJa4, CAMOCTOSITEJIbHO COCTAaBJISITh WM KOPPEKTUPOBATH
NPEMIOKEHHBIM  aNTOPUTM JCUCTBUM TpU BBINOJHEHWHM 33JaHAM C Y4ETOM
MOJTYYCHUSI HOBBIX 3HAHWN 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUX,
OIICHUBATh COOTBETCTBUE IMOJYYEHHOIO pe3yJibTaTa 3asBJICHHON €U, YMEHUE
HCMOJIb30BATh U AHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUU 3a/1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMEeTHBIX PE3YNTATOB IO OCBOCHHUIO 0053aTEIHLHOTO
COJICp)KaHMsI, YCTAHOBJICHHOI'O JaHHOM (denepaibHON padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAayJYHBIC 3HAHWSA, YMEHHS W CIIOCOOBI
NeicTBuM, creuuduueckue Ui OpeIMETHOW o0sacTh  «XUMHS», BHUIBI
HNEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HMHTEpPIpPETalyH,
peoOpa3oBaHUI0 U IPUMEHEHHIO B PA3JIMYHBIX YU4EOHBIX U HOBBIX CUTYaIIUSIX.

K xoHiry oOyuenust B 8 kjiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y OO YHaAIOIINXCSI YMEHUH:

® DPACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSITUI: aTOM, MOJEKYJIa,
XUMHUYECKUN  DJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(ogHOpOJIHAsE ¥ HEOJHOPO/AHAs), BAJIEHTHOCTh, OTHOCUTEIbHAs AaTOMHas H
MOJIEKYJIIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JISl XUMUYECKOTO AJIEMEHTAa B COCIMHEHUH, MOJISIPHBIA 00bEM, OKCHJI, KUCIIOTA,
OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHWCICHUS, XHMUYECKas
peaxuus, KiaccupuKanus peakiuii: peakiuu COeANHEHUS, PEaKIUU Pa3IoKEeHUs,
peakiuy 3aMEIEHUs, pPeakiuu OOMEHa, 3K30- M SHJOTEPMUYECKHUE PEaKIIHH,
TEIJIOBOM A(QeKT peakiuu, sSApPO aroma, SJISKTPOHHBIA CIIOM aTroMa, aTOMHas
opOuTanb, paguyc aromMa, XUMHUYECKas CBsI3b, TMOJSIpHAsT U  HEMOJISpHAs
KOBAQJIEHTHAS CBSI3b, MOHHAs CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBast A0JIA
BellecTBa (MPOIEHTHAsI KOHILIEHTPAIKsI) B PaCTBOPE;
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® WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHATHH U
IPUMEHSATD 3TU MOHATHS IIPU ONMCAHUM BELIECTB U UX IIPEBPALLCHHUI;

® LCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBIECHUS (POPMYJI BELIECTB
Y YPABHEHUN XUMHUYECKHUX PEAKIIMM;

® ONpelesaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTETIEHb OKHCJICHMSI JJIEMEHTOB B OWMHAPHBIX COCAUHEHMSX, NPUHAAJICKHOCTD
BEIIECTB K ONpPENEIEHHOMY KJIacCy COeIMHEHHI Mo GopmysiaM, BUJl XUMUYECKOM
CBsI3M (KOBAJICHTHAsI U HOHHAs1) B HEOPraHUYECKUX COCIMHEHHUSIX;

e packpeiBath cMbica llepmogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh  IOHMMAHHME  IEPUOJNYECKOM  3aBUCHMOCTHM  CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX NOJIOKEHUs B Ilepmonnueckon cucreme, 3aKOHOB
COXpPAaHEHHsSI MacCChl BEILECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJEKYJSPHOTO
y4€HUs, 3aKOHa ABOrajpo;

® ONMCHIBATH U XapakTepus3oBaTh TaOaMuHyto ¢opmy Ilepuoanueckoi
CUCTEMBbl XUMHYECKUX AJIEMEHTOB: Pa3jNyYaTh MOHSITHUS «TJIaBHAs moArpymnmna (A -
rpynna)» u «mnobouynas moxarpymnmna (b-rpynma)», Mansie U OONBITHE TEPUOIBI,
COOTHOCUTH 00O3HAauY€HHUs, KOTOpble wuMmeroTcs B Tabmuue «llepuonnueckas
cucreMa xumMuueckux odseMeHtoB J[. WM. Menngeneesa» ¢ 4MCIOBBIMH
XapaKTEPUCTUKAMM CTPOEHHSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsif
a1pa, o0IIee YUCIIO JEKTPOHOB U PacIpeieNIeHNe UX MO SJCKTPOHHBIM CII0SIM);

® KJIACCHU(PHUIIMPOBATh XUMHUYECKHE HJIEMEHTHI, HEOpPraHMYECKHE BEIIECTBa,
XMUMHUYECKHE peakuu (110 YUCITy U COCTABY YYacCTBYIOIIMX B PEAKIIMU BEILECTB, IO
TermoBoMY 3G heKTy);

® XapaKTepHu30BaTh (OMHUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB
pa3IM4YHBIX KJIACCOB, TOATBEPXKAAas OIMCAaHWE MpPUMEpPaAMU  MOJEKYJSIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

® MPOrHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IPOTEKAHUS XUMHUYECKHUX IPEBPALIEHUA B PA3IUUHBIX

YCIIOBUSIX;
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® BBLIUKCIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIONI0 XMMHUYECKOTO 3JeMeHTa 1Mo (opMyse COeIMHEHUs, MacCOBYIO
JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XHUMHUYECKOU
peakiuu;

® MPUMEHSATh OCHOBHBIC OIEPAlMU MBICIIUTEILHON NESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEeMaTU3al1I0, KIaCCU(PUKAIINIO, BBISBICHUE
NPUYUHHO-CIICICTBEHHBIX CBsI3ed — 11  M3Y4YEHUS CBOMCTB BEIIECTB W
XUMUYECKUX PEaKINiA, eCTECTBEHHO-HAYIHBIE METO/bI TIO3HAHUS — HAOIOACHHUE,
U3MEpEeHne, MOJIETUPOBAHNE, SKCIIEPUMEHT (PeasbHbIN U MBICJICHHBIN);

® CJEI0BaTh MpaBUJIaM MOJb30BAHUS XUMHUYECKOW MOCYI0M U J1a00paTOpHBIM
000py0BaHKHEM, a TAKXKE MPaBUJIaM OOpallleHUsI C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIMSIMU 1O BBIMOJTHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB IO
MOJYYEHUIO W COOMpPaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOJA),
IIPUTOTOBJIEHUID PACTBOPOB C ONPEIACIEHHOW MAacCOBOW [JOJEHM PAaCTBOPEHHOIO
BEIIECTBA, TIUIAHUPOBATh M  NPOBOJUTH XUMHYECKHUE OKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TIOMOIIBI0 HWHIUKATOPOB
(;makmyc, denondTaaeuH, METUIOPaHK U APYTHE).

K xoHiry oOydenust B 9 kiacce npeaMeTHbIE pe3ysbTaThl HA 0230BOM YpOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKUX TMOHSITHUH: XUMHYECKUU
3JIEMEHT, aTOM, MOJEKYJla, MOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO, CI0XHOE
BEIIECTBO, BAJEHTHOCTb, OAJEKTPOOTPUIATEIBHOCTb, CTENEHb  OKUCICHUS,
XUMUYECKas PEaKIns, XUMUYECKas CBsI3b, TEIJIOBOM 3(h(EKT peakimuu, MOJb,
MOJIIPHBIM O0BEM, PacTBOP, AJIEKTPOIHUTHI, HEIJICKTPOIUTHI, DIEKTPOITUTHUYECKAS
JTUCCOLIMAIIMSI, PEAKIIMK MOHHOTO OOMEHA, KaTalu3aTop, XUMUYECKOe PaBHOBECHE,
oOpaTUMble W HEOOpAaTHUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEILHbBIC
peakluu, OKHUCIUTENIb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTaHOBJICHUE,
ajuioTpornusi, aMQpOTepHOCTb, XHUMHUYECKass CBsI3b (KOBaJeHTHAas, WOHHAas,

METaJUIMYECKas), KpUCTAUIMYECKas pemeTka, KOppo3us METaUIOB, CIUIaBhI,
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CKOPOCTh XMMHWYECKOM pEeaKUWH, MpeAesbHO Aomyctumas KoHueHtpauus I[IJIK
BELIECTBA;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHSATUA U
IPUMEHSITh ATH OHSTHUS MPU ONMUCAHUM BEIIECTB U UX MIPEBpalllCHUH;

® JCIOJb30BaTh XUMHUECKYIO CUMBOJIMKY JJIsl COCTaBIEHUs (POPMYJI BELIECTB
Y YPABHEHUN XMMUYECKUX PEAKIUN;

® OIpEAeNsITh BaJECHTHOCTh W CTENEHb OKHCIICHHS XMMHYECKUX DJIEMEHTOB B
COEIMHEHHUAX Pa3JIU4YHOrO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy CO€OWHEHUW 1o ¢dopMynaMm, BHJI XHMHYECKOM CBS3M (KOBaJEHTHas,
WMOHHAsl, METaJUIMYecKas) B HEOPraHMYECKUX COCAMHEHMSX, 3apsij HOHa IO
XUMHAYECKON (opMyiie, xapakTep cpelbl B BOAHBIX PACTBOPAaX HEOPraHHUYECKUX
COCIMHEHUM, TUIl KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpeiBath cMbIci Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAaHUE: OINUCHIBATHL M XApPAKTEPU30BaATh TAOIUUHYIO
dopmy Ilepuoanueckoid CUCTEMBbl XMMHUYECKHUX ASJIEMEHTOB: pas3indaTh MOHSTUS
«rnaBHas noarpymnmna (A-rpynmna)» u «mnodouynas noarpynmna (b-rpynna)y», mansie u
OonplIie TEpPUOAbl, COOTHOCUTH O0O3HAYEHUS, KOTOpble HMEIOTCS B
NEePUOANYECKON TabyuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB M 3apsija spa, OOIIEee YHUCIO 3JIEKTPOHOB H
pacnpeieseHue UX MO 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0IHME 3aKOHOMEPHOCTH
B U3BMEHEHUH CBOMCTB AJIEMEHTOB M MX COCIMHEHUH B MpeliesiaX MaylblX NEPUOJIOB
Y TJIABHBIX MTOATPYIII C YIETOM CTPOEHUS UX AaTOMOB;

e KIacCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHTBHI, HEOpPraHWYEeCKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEUIECTB, MO
TerioBoMy 3¢G@deKTy, M0 M3MEHEHHMIO CTENEHEH OKHUCJICHUS XUMHUYECKHUX
3JIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME W CHEHUPUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTBHIX U CIOXKHBIX BEIIECTB, MOJATBEPXKIAasi ONUCAHUE MPUMEpPaAMHU

MOJICKYJIIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKHUX peaKuHﬁ;
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® COCTaBJIATh YPABHECHHSI DJIEKTPOJUTHICCKON JUCCOITHAITUN KUCIIOT, IMeIo4Yei
U COJIel, TOJHBIE W COKpalIEHHBIE YpaBHEHHUS peakluii HMOHHOrO OOMEHa,
YpaBHCHHS PEAKIIUN, MOATBEP)KIAIONMINX CYIIECTBOBAHUE TEHETHYCCKOW CBS3H
MEXIy BEIICCTBAMHU PA3TUIHBIX KJIaCCOB;

® pacKphIBaTh CYIIHOCTh  OKHCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
TIOCPENICTBOM COCTABJICHHSI DJIEKTPOHHOTO OaaHca dTHX peaKInii;

® MPOTHO3WPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUSA,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAICHUH B PA3INYHBIX YCIOBHSIX;

® BBIYUCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEITIECTB,
MAacCCOBYIO JIOTIO XHMHYECKOTO 3JIEMEHTa MO (OpMysie COCTUHEHHUS, MACCOBYIO
JIOJII0 BEIECTBA B PACTBOPE, MPOBOAWTH PACUYETHI MO YPABHEHUIO XUMHYECKOMN
peaKIuu;

e coONrOAaTh MpaBuia MOJb30BAHUS XUMHYECKON MOCYA0N M 1abopaTOpHBIM
000pyI0BaHHEM, a TaKkKe MpaBujia OOpallleHUs! C BEIECTBAMHU B COOTBETCTBHH C
WHCTPYKIMSIMA TIO BBIMOJTHEHHWIO JIAOOPATOPHBIX XHMHUYECKHX OITBITOB  TI0
MOJIYYCHUIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIJIEKUCIIOTO ra3a);

® POBOJUTH PEAKIUH, MOATBEPKIAAIONTNE KAUECTBEHHBIA COCTaB PA3IMYHBIX
BEIIICCTB: Paclo3HaBaTh OIBITHBIM MYTEM XJIOPHUA-, OpOMUA-, HOAMUI-, KApOOHAT-,
docdar-, cumukar-, cymnbdar-, TUAPOKCHI-UOHBI, KATHOHBI AMMOHHS U HWOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX PAacTBOpPaxX HEOPTaHUYECKUX
BEIIIECTB;

e MPUMEHATH OCHOBHBIC OMEPAIMH MBICIUTEIBHON JCSITEILHOCTH — aHAN3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEeMATH3allhi0, BBISIBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBA3EH — /I M3YUYEHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKITUH,
€CTCCTBEHHO-HAYYHBIC  METOABl TO3HAHUS —  HAONIOJCHWE, W3MEpEHHE,

MOJIETUPOBAHKE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

HaunmeHnoBaHue pa3iesioB u

KoaunuecTBo yacoB

DJlIeKTPOHHBIE (LM poBbIe)

n/n TeM MPOrpaMMblI Bcero Kourpoannunie TpaxTuyeckue o0pa3oBaTesibHbIE PecypChl
padoThI padoThI
Pa3nen 1.1lepBoHavajibHble XUMUYeECKHE MOHATHSA
XuMHST — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 but6moreka [JOK
MIPAKTUYECKOMN eI TEIBHOCTH https://m.edsoo.ru/7f41837¢
YeIIoBEeKa
19 BemmecTBa 1 XuMH4ueckue 15 1 bu6moreka IIOK
peakIuu https://m.edsoo.ru/7f41837c
Uroro no pazaeny 20
Pa3nen 2.BaxuHelinne npeacTaBuTe M HCOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. ITonsitue 5 bu6mmorexa [IOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon. [lonsitue o 3 1 bu6moreka [JOK
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [TonsiTre 06 5 1 1 bu6moreka [IOK
OCHOBAHUSIX https://m.edsoo0.ru/7f41837c
54 OCHOBHBI€ KJIACCBI 1 1 1 bu6moreka [JOK
HEOPraHUYECKUX COCTUHEHHH https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30

Pasnen 3.Ilepuoguyeckuii 3axkon u Ilepunoanyeckas cucrema xumudeckux 3ieMeHToB JI. U. MennaesieeBa. CTpoeHue aToMOB.
Xumnueckas cBsi3b. OKHUCJINTEIBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUT
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[Tepuonnueckuii 3aKoH U

31 [Tepuoguyeckas cucrema 7 bub6mmoreka [JOK
XUMHYECKHUX 31eMeHTOB []. 1. https://m.edsoo.ru/7f41837¢c
MenpeneeBa. CTpoeHue aroma

XuMuuecKkast CBI3b.

3.2 OKHCIIUTEIBHO- 8 1 Bubmmorexa [IOK

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

Hroro no pazneny 15 bubmmorexa [OK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 bubmmorexa TIOK
https://m.edsoo.ru/7f41837c

OBHIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHUE 9 KJIACC

KosauyecTBo 4yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM ugposbie
Ne n/mm pasi Konrpoabnsie | IlpakTnueckue (upp )
NMPOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1.BemecTBO 1 XMMHYeCKHe PeaKIMU
[ToBTOpeHue u yriybieHue 3HaHU I bubmuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubmuorexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS T CCOLIMAIUS. bubmotexa [JOK
1.3 8 1 1
XHUMHUYECKHE PEAKIHH B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2.Hemeraiibl M X COeIMHEHUS
21 OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX 4 1 bubmotexa [JOK
' anemenToB VIIA-rpymmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTUKa ec
2.2 SHEIM;IH)”(FOFI)S VTIAI:P; Tp;mj HCMeHIa{l I/IKeI:iX 6 Bubmiorexa LIOK
' PYTHIRL. &P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
06
23| sseveron Vacrpyman. Asor, gochopnx | 7 1 Bromiorera L1OK
' PYIHIEL ’ P https://m.edso0.ru/7f41a636
COEAMHEHHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
bub OK
24 anemeHToB |VA-rpynmel. Yrieposa u 8 1 2 nomorexa I

erMHI/Iﬁ U UX COCANHCHUA

https://m.edsoo0.ru/7f41a636
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Hroro no pazneny

25

Paznesa 3.MeTalJbl M MX COeAUHEHUS

3.1 OO0111Ee CBOMCTBA METAIIIO 4 bubmorexa [OK
. e CBOMCTBA METAJUIOB
= https://m.edsoo.ru/7f41a636
3.2 Baxxseiinme MeTamibl U UX COEIUHEHUS 16 1 bubmorexa HOK
' 8 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pa3znen 4. Xumus u okpyskamomas cpeaa

4.1 BertectBa U MaTepualbl B )XU3HU YEI0BEKA 3 bubmorexa HOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4
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INOYPOYHOE INTAHUPOBAHHME 8 KJIACC

KoaunuecTBo yacos

DJIeKTPOHHBIEe HU(pPOBbIE

Ne Jara
Tema ypoka KonTpoabubie | IlpakTuyeckue oOpa3oBare/ibHbIE
n/n Bcero H3Y4YCHUA
padoThbI padoThbI pecypcel
1 [Ipenmet xumuu. Posib Xxumuu B 1 but6moreka [JOK
JKU3HHU 4delloBeka. Tela u Belecrsa https://m.edsoo.ru/ff0d210c
5 IlonsiTe 0 MeToax MO3HAHUS B 1 but6mmoreka [JOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTueckas padorta Ne 1
3 «IIpaBuia paGotsl B 1abopaTopuu u 1 bubmotexa LIOK
npuéMbl O0OpaleHus ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHHEM)
Yuctele BemecTBa U cMecu. CriocoObI Bbu6morexa IIOK
4 . 1
pasjiesicHus cMeceit https://m.edsoo.ru/ff0d26ca
IIpaktnaeckas pabora Ne 2
) ((Pa3I[IZ':JI€HI/IC CMec:ﬁ (Ha mpumepe 1 bubmotexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKH IOBAPEHHOMN COJIN)»
6 ATOMBI M MOJIEKYJIBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HAKH 1 but6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIE BEIIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H IIOCTOSHCTBA COCTaBa 1 bub6mmoreka [JOK
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BEIIECTB. XUMHUYecKas Gpopmya.
BajeHTHOCTh AaTOMOB XUMHUECKHX

https://m.edsoo.ru/ff0d2eae

AJIEMEHTOB
OTtHOCHUTENbHAS aTOMHAs Macca.
11 OTtHOCHTENIBbHASI MOJIEKYJISIPHAS Bubmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 10711 XMMHYECKOT O but6mmoreka [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 KomudaectBo Bemmecrsa. Momnb. bu6moreka [IOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKHUE U XUMUYECKHE SBICHUS. bub6moreka [JOK
Xumuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCJIOBUS TPOTEKAHUS bu6morexa [IOK
XHUMHYECKUX PEaKIUuil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUSI MacChl BEILIECTB. bubmmorexa [{OK
XUMHUYECKHE ypaBHECHHSI https://m.edsoo.ru/ff0d3b88
Brraucnenust KoamaecTna, Macchbl
17 BEILIECTBA 10 YPAaBHEHUAM bubmiorexa [OK
. https://m.edsoo0.ru/ff0d5708
XUMHYECKUX PEaKIIHi
Knaccnukanms XuMmuaeckux
18 peakuui (c((l))e,uHEeHHﬂ Pa3JI0KEHUS bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIM -
19 SHIUKIOMEAUCT. 0606)£HGHI/IC u bubmorexa LHOK
N https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3aIlusl 3HAHUI
20 Kontponbsnas padora Nel mo teme bu6morexa [IOK
«BerecTBa 1 XUMHUECKHE PEAKITUNY https://m.edsoo.ru/ff0d4290
21 Bozayx — cmech razos. CocraB bu6mmotexa [IOK
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Bo3ayxa. Kucinopon — sneMeHT u
npocroe BeectBo. O30H

https://m.edsoo.ru/ff0d448e

dusnyeckre U XUMUYECKHUE CBOMCTBA

but6moreka [JOK

22 KNC10pOAa (peAKLIHH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcuaax
CriocoObI MOJTydeHHUs KUCIIOPo/ia B
23 nabopaTopuu I/}In;pOMmeeHrl){oim. bubamotexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucmopoaa
TemoBoii 3(p(peKT XMMUUECKON
24 peaKkiuu, MOHATHE O bu6moreka I[IOK
TEPMOXUMHYECKOM YPaBHEHUH, K30- https://m.edsoo.ru/ff0d4790
Y DHAOTEPMHUYECKUX PEAKIUIX
TommmBo (HeQTh, YroJib U METaH).
25 3an$I3H€HIEIe fz)sny};a CIOCOOBI eio Bubmotexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAICHUS
[IpakTueckas padota Ne 3 mo Teme
26 ’ «HonyquII;e u cobupaHue Bubmorexa LIOK
N https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUYEHUE €r0 CBOWCTBY
27 Bonxopon — anemeHT u ipocroe bu6moteka [IOK
BeriecTBo. Haxoxenue B mpupose https://m.edsoo.ru/ff0d4dd0
28 DOU3NYECKUE U XUMHUYECKHIE CBOMCTBA but6mmoreka [JOK
Bojiopoaa. [lpuMeHenune Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [TonaTue o KUCITIOTaX M COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOblI OJIy4eHHS BOIOPO/Ia B bub6moreka [JOK
71abopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [MpakTnueckas padorta Ne 4 mo Teme bu6morexa [IOK

«[Tony4yeHue u coOupanue BOIOpoOAa,

https://m.edsoo.ru/ff0d4f42
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HU3Yy4YEHUE €ro CBOWCTBY

MounsipHblil 00bEM ra3zoB. 3aKoH

Bbu6morexa IIOK

32 ABorapo https://m.edsoo.ru/ff0d542e
Brruncinenns 00béMa, KOIMUECTBA
33 BEIIECTBA I'a3a MO €ro U3BECTHOMY budmiorexa [IOK
. https://m.edsoo.ru/ffod55a0
KOJIMUECTBY BEIIECTBA UJIK O0BEMY
Beraucienus 00bEMOB Ta30B 10
34 YPaBHEHUIO PEAKI[MN Ha OCHOBE bubmorexa LTOK
) . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHHUH ra30B
35 DOU3NYECKHUE U XUMHUYECKHUE CBOMCTBA bu6moreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [ToHstue 00 bub6moreka [JOK
UHIMKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTENb.
37 Hacsimennsie 1 HeHAChITIICHHBIS bu6mmoreka [JOK
pacTBOpBI. MaccoBast 07151 BEIeCTBa https://m.edsoo.ru/ffod5b40
B PacTBOpE
[IpakTueckas padora Ne 5 mo teme
38 «ITpuroroBienue pacTBOPOB C bubmmoreka [JOK
ornpeneaéHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BEILIECTBA
39 KonTtponbhas pabora Ne2 o reme bubmotexa LIOK
«Kucnopoa. Bogopox. Bona» https://m.edsoo.ru/ff0d6342
40 OKCHJIBI: COCTaB, KJIacCH(pHUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMu4ecKkue CBOMCTBA BuGmorexa LIOK
41 KHCIIOTHBIX, OCHOBHBIX U

aM(pOTEpHBIX OKCUIIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHus: coCTaB, Kiaccupukamus, bub6mmoreka [JOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yenue u XuMH4YECKHE CBOMCTBA bu6mmoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
KucnoTsl: coctaB, kiiaccudukaus, bub6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMH4YECKHE CBOWCTBA bu6moreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
C :
I I BuGmorers LIOK
y o https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktrueckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 33724 0 TEME bub6mmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYCCKUX https://m.edsoo0.ru/00ad9h7c
COCTMHEHUIN
r
48 | asocawn neoprammecian biGmorera LIOK
p . https://m.edsoo.ru/00ad9a50
COCTMHCHUM
49 O06o0mIeHre ¥ CUCTEMaTH3aIUS bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
K 60ota Ne3
HOBHBIC KJIACCHI HCOPraHUUECKHUX
f' https://m.edsoo.ru/00ad9ela
COC/TMH CHHM
IT
o epBL:Z I?on;,IT;meKniccplI_(IbOHKaulzmo BuGmorexa LIOK
XUMHYCCKHUX 3J1eMeHTOB. [loHsATH
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
50 Ilepuoanueckuii 3aK0H U bub6mmoreka [JOK

[Tepuoanyeckas cucrema

https://m.edsoo.ru/00ada52c¢
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XHMHYECKHuX 3J1eMeHToB /. 1.

Meunneineesa
53 [lepuoapl, rpymIbl, MOATPYIIIBI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenune atoMoB. CocTaB aTOMHBIX bubmumoreka [IOK
snep. 3orormsrl https://m.edsoo.ru/00ada342
CTpocHHE JIEKTPOHHBIX 000JI09YEK
55 aT(T)f/IOB BHGMGHT:B [Tepnonnueckoii bubmorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menneneepa
XapaKTepucTUKa XUMHUYECKOT0
56 AJIEMEHTA I10 €ro MOJIOKEHHUIO B bubmumoreka [IOK
[Tepuonnueckoii cucreme J1. . https://m.edsoo.ru/00ada824
MenaenaeeBa
3navenue [lepuoardeckoro 3akoHa
57 JUISL Pa3BUTHS HAYKU U TpaKkTUKU. /. bu6morexa [IOK
N. MenneneeB — y4EHBIH, eaaror 1 https://m.edso0.ru/00ada96e
rpaKJIaHUH
58 Pe3epBHblii ypok. O6001IeHUE U bu6moteka [IOK
CHUCTEMATH3allisl 3HAHUH https://m.edsoo.ru/00adb33c¢
KonTtponbsnas padora Ned o teme
59 «Ctpoenue atoma. XumMuyeckas bubmmoreka [IOK
cBs3b» / Beepoccuiickas https://m.edso0.ru/00adh486
MpOBEpOYHas paboTa
60 DJIEKTPOOTPULATEIBHOCTh ATOMOB bubmmorexa [IOK
XMMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnast xumu4deckas CBs3b bubmioreia LIOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas noisipHast XaMuueckas bu6morexa [IOK
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CBA3b

https://m.edsoo.ru/00adaab8

63 KoBasienTHas HenomnspHas 1 bu6muorexa LIOK
XUMHUYECKask CBSI3b https://m.edsoo.ru/00adaab8

64 CTelleHb OKH CIICHHS 1 buomiorexa LIOK
https://m.edsoo.ru/00adae28

65 OKHUCIUTETHLHO-BOCCTAHOBUTEIILHBIC 1 bubmmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076

66 OKHCIUTENN U BOCCTAHOBUTEIN 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb076

PesepBubiii ypok. O600menue u

67 crcTeMaTHh3alys 3HaHW# 110 TeMe 1 bu6mmoreka [JOK

«Ctpoenue aTroMa. XuMUYECKast https://m.edsoo0.ru/00ad9cb2
CBSI3b)

68 Pe3epBHblii ypok. O000111eHUE U 1 bu6mmoreka [IOK

CHCTEMAaTU3alUs 3HAHHMA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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ITIOYPOYHOE IINTAHUPOBAHMUE 9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIEe HU(pPOBbIE

Ne Jara
w/n Tema ypoka Beero KonTpoabubie | IlpakTuyeckue n3yueHns o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypcsbl
[Iepuognyeckuit 3aKoH.
1 [Tepuognueckas cucrema 1 bu6moTteka [JOK
XHUMHYECKUX daemMentoB /1. . https://m.edsoo.ru/00adb59e
MenpeneeBa
2 | oot somenant mevemos | 1 b morera LIOK
., https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bubmmorexa [{OK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Bunn xXuMu4deckol CBSI3H U TUILI 1 bu6moreka [JOK
KPUCTAJUTUYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbeHas pabora Nel o teme
5 «IToBTOpEHME N yriry6iaeHue 1 1
3HaHUN OCHOBHBIX pa3JIeNIOB Kypca
8 kacca»
6 Krnaccudukanus xummudaeckux 1 bu6moreka [IOK
PEaKIuii MO Pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUUYECKOU
7 peaxiuu. HOH;ITI:/Ie O TOMOT'€HHBIX U 1 bubmorexa LIOK
https://m.edsoo.ru/00adbe9a
reTEepPOreHHBIX PEAKIIUAX
3 IloHsATHE O XUMHUYECKOM 1 but6mmoreka [JOK

paBHOBecUU. DAKTOPBI, BIUSIOIINE

https://m.edsoo.ru/00adc28c¢
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Ha CKOPOCTh XUMHUYECKOH peakiuu
Y TIOJIOKEHHE XUMHYECKOT 0

paBHOBECHS

9 OKuCIUTETHHO- bubmmorexa [{OK
BOCCTaHOBUTEIbHbIC PEAKIHH https://m.edsoo.ru/00adcade

Teopus IEKTPOTUTHICCKOM

10 JII/ICCOHI:/IaHI/II/I. CEJ‘II)HHC U cradnie brbmmorexa LIOK

https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI

11 HonHble ypaBHEHUS peakIui bubmorexa LIOK

https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U

12 OCHOBaHHH B CBETE MPEACTABICHUMN bu6moreka [JOK

00 3JIEKTPOIUTHYECKOI https://m.edsoo.ru/00add5d8
JIACCOIAAITUN
XuUMHYECKHE CBOMCTBA COJICH B

13 CBETE MPEIICTABJICHHUH 00 bubmiorexa [IOK

N https://m.edso0.ru/00add8b2
AIEKTPOTUTUYECKON JTUCCOLMAIIUN

14 [Tonsatue o rugposuse conei bubmorexa LOK
https://m.edsoo.ru/00add9d4

15 O0001Ie e U cucTeEMaTU3aLys but6moreka [JOK
3HAHUU https://m.edsoo.ru/00addd1?2

[TpakTraeckas pabora Ne 1.

16 «PeIIJ)JeHHe BKCHe}fHMeHTaJIBHHX bubamorexa LIOK

https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponsnas padora Ne2 mo teme
17 «OJIEKTPOJIUTHYECKAS bu6mmorexa LIOK

UACCOLIMAIUI. XUMHUYECKUE
peaKkiu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO0mras XxapakTeprcTHKa raJoreHOB.

18 X €CKHE CBOKMCTBA Ha epe bubmmorexa LIOK
MUY 50 BOUCTBA HA IIPpUM
PUMEp https://m.edsoo.ru/00addfe2
XJopa
X .C )
19 | xuvmrscere aofiersa, moayace buGorera LIOK
> TOIYH ’ https://m.edsoo.ru/00ade104
IMPUMCHCHUC
I1 6ota Ne 2
20 | oayuene commo cncrors, Bumorera LLOK
y L ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOICTB»
B
21| xusnscer e, ccn o b6 morera LIOK
DeaiHi, g https://m.edsoo.ru/00ade488
U3 PEareHToB JaH B U30BITKE
99 OO01mas XxapakTepucTUKa dJIEMEHTOB bu6morexa [IOK
VIA-rpyrmis https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOTUPUKAIIUN CEPHIL.
Haxoxnenue cepol u eé bu6morexa [IOK
23 .
COCIMHEHHH B IIPHPOJIE. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOUCTBA CEPBI
C
2 | gumscorion xummticexne bimorera LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
O .C
25 | gusmscoro n xmcce bumiorera LIOK
. https://m.edsoo.ru/00adea28
CBOIiCTBa, IPUMEHEHUE
XUMHYECKHE PEAKIUY, JIKALIIE B
26 OCHOBE MMPOMBINIJIEHHOTO CII0cC00a bubmmorexa [{OK

MOJTYYEHUSI CEPHOU KUCIIOTHI.
XUMHUUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKPYXaroIleu cpesibl
COEJIMHEHUSIMU CEPbl

Brrunciienune MmaccoBou 10U

bu6moreka [JOK

27
BBIXOJ1a TIPOJYKTA PEAKIIUH https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHUKA 3JIEMEHTOB
VA- LA
28 TPYIHIBL ASOT, bubmoteka [JOK
| HEHUE B MPHU
PacHpOCTPAHCHIC B HPHPOAE, https://m.edsoo.ru/00adeea6
bu3nyeckre U XUMHYECKHe
CBOICTBA
Am
29 XI/IMI/ILIZI;;IK(; s}l;(())ﬁq;j;que;)l;ne (I:HI/Ie bubmmorexa LIOK
> TV https://m.eds00.ru/00adf004
U TIPUMECHEHHE
IT 6ota Ne 3
“ p;lIKaneCKaﬂ pabota 1o TeMe BuGmorexa [JOK
«[lony4ueHne aMmmuaka, u3ydeHue
- . i https://m.edsoo.ru/00adf180
ero CBOMCTBY
31 A3oTHas KHCIIOTa, € PU3NYECKHE U bu6mmoreka [JOK
XAMHYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Vcnonp30BaHUE HUTPATOB U COJICH
o | P e
yaoop . ! https://m.edso0.ru/00adf518
3arpsi3HEHHE OKPYKAIOIIEH CpeIbl
COCAMHECHHSIMH a30Ta
) .0
33 Q)oc;i)q)zzﬂ Kzf:ﬁgoéigizél)nz u bubmmorexa LIOK
p o https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOWCTBA, OIy4EHUE
nu
cnoyib3oBanue (ochaTos B BuGmorexa LIOK
34 KauyecTBe MUHEPaJIbHBIX

ynoopenuil. 3arps3HeHue

https://m.edsoo.ru/00adfc20
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pUPOAHON cpeabl pocharamu

VYrnepon, pacupocTpaHeHue B

Bbu6morexa IIOK

35 Fpupone, (bmmefme " https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcuppl yriaepona, ux Gu3ndecKue
o 1 XMMHUYECKHEe CBOWCTBA. BuGmorexa LIOK
IKOTOTHYECKHE MPOOTEMEL, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepoja
(V)
37 VroipHas KUCIIOTA B €€ COIu bubamorexa LIOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabora Ne 4 o Teme
38 "[lomydyeHue yriieKucaoro rasa. bu6morexa [IOK
KauecTBeHHas peakiius Ha https://m.edsoo.ru/00ae027e
KkapOoHaT-uoH"
[TepBoHaYaIBLHBIE ITOHITHS 00
39 opraI:HquCKHx BEIIECTBAX KaK O bubmiorexa [IOK
https://m.edsoo.ru/00ae054e
COEJIMHEHMSIX yTriiepoJia
40 Kpemnuii u ero coenunenus bubmiorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuyeckast pabora Ne 5.
41 Pemenune s3xcnepuMeHTanbHbIX bubmmoreka [IOK
3am1a4 1o reme «Baxkueimme https://m.edso0.ru/00ae0bf2
HEMETAJUIbl U UX COCIMHCHHUSI
Kontponbuas padora Ne3 mo teme
42 ((BanKHeﬁMHIe) HEMETaJLJIBI M UX Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCITHMHCHUSI»
43 OO6m1ast XxapakTeprCTHKA bu6moreka [JOK
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XUMUYECKUX IJIEMEHTOB —
MeTaJlsIoB. MeTtannuyeckas CBS3b U
METaJInYecKasi KpuCcTaJIndecKast
pemérka. duznueckue cBONCTBA

https://m.edso0.ru/00ael103e

METaJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DNEeKTPOXUMHUUYECKHH psJT Bubmmorexa LIOK
5 https://m.edsoo.ru/00ae1156
HaNpsOKEHU MeTalJIoB
OO6mme criocoObl MOTYYSHHUS
MetasiioB. CruiaBel. Beruncnenus
45 10 YPaBHEHUSM XUMHUYECKUX BuGmorexa LIOK
PeAKI, CCITH OIH 13 PeAreHTOR https://m.edso0.ru/00ae1156
COJICP)KUT IPUMECU
46 ITonsTiE O KOPPO3UM METAIIIOB Bubmorexa IOK
https://m.edsoo.ru/00ael278
bubmmorexa [{OK
47 Wlenowmbiec MeTamL https://m.edsoo.ru/LOIan14b2
48 OKcuJIbl M TUIPOKCUABI HATPUS U bu6moTteka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [enouHO3EMENBHBIE METAIIIBI — but6mmoreka [JOK
KaJIbIMi ¥ MarHuit https://m.edsoo.ru/00ae15e8
50 Baxuelimme coequHeHns Kajablus bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O600mmenue n CI/ICTeMaTI/ISaL[I/IH
3HAHUH
52 JKEcTkOoCTh BOABI M CITIOCOOKI €€ Bbub6morexa IIOK
yCTpaHCHUS https://m.edsoo.ru/00ae1886
53 [TpakTueckas pabota Ne 6 mo Teme bu6morexa [IOK
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"YKECTKOCTL BOABI U METOMEI €6

https://m.edsoo.ru/00aelae8

ycTpaHeHus"
. bubmnoreka IIOK
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64
AmdoTepHbIe cBOICTBA OKCHIA U bu6morexa [IOK
55
THJIPOKCH 1A https://m.edsoo.ru/00aelc64
bu6moreka [JOK
%6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUJIBI M COJTU but6moreka [JOK
xenesa (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001eHe 1 CUCTEMaTH3AITHS
3HAHUM
[TpaxkTnueckas padorta Ne 7.
59 Pemenue sxcriepuMeHTaIbHbIX bu6mmoreka [IOK
3a1a4 1o teMe «BaxkHeiimme https://m.edsoo.ru/00ae3de8
METaJIbl M KX COCIUHCHHS
Brrancnenus no ypaBHEHHSIM
XUMHYECKUX PEAKIUH, €CITU ONH
60 W3 PEareHTOB JaH B U30BITKE HIIN bubmunoreka IIOK
COJICP)KUT MpUMecH. Beruucienus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIM BBIXO/1a MTPOTYKTa
peaxkuu
61 O06o001eHe U CUCTEMAaTH3AITHS
3HaHUH
Kontponsnas padora Ned mo teme
62 «BaxHelnme MeTallIbl 1 HX
COETUH CHUSD»
63 BemecTBa u matepuaisl B bub6mmoreka [JOK
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IOBCEIHEBHOM KU3HU UeJIOBEKA

https://m.eds00.ru/00ae3f50

XUMHYECKOE 3arpsi3HEHUE bu6muorexa LIOK
64 . 1
OKpY)KaroIIel cpe/pl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn 1 bu6morexa [IOK
9KOJIOTHYECKUX ITPOOIIEM https://m.edso00.ru/00ae4270
66 Pe3epBHblii ypok. O00011EHNE U 1 bu6moreka [IOK
CHCTEMAaTHU3aliA 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepsHbIii ypok. O6001ICHHE 1 1 bubmmoreka [IOK
CHCTEMATHU3alUA 3HAHUMI https://m.edsoo.ru/00adh33c¢
68 Pe3epBHblii ypok. O0001IEHNE U 1 bu6motexa LIOK
CHCTEMATU3alns 3HAHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

8 KIIACC
Kon .
IIpoBepsiemble mpeaAMeTHBbIE Pe3YJIbTATHI OCBOEHUSI OCHOBHOI
NpoBepsIeMoro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yabTara
1 [To Teme: «IlepBoHavyanbHbIE XUMUYECKUE TTOHATHS»
PacKpBIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX TOHSITHI: aTOM, MOJICKYJIa,
XMMHMUYECKUH 3JIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE BEIECTBO, CMECh
(omHOpOAHAS ¥ HEOAHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJIIpHas Macca, KOJIN4YeCTBO BEILECTBa, MOJIb, MOJIIpHAsl Macca,
11 MaccoBas J0Ji1 XUMUYECKOT0 3JIEMEHTa B COSIMHEHUH, MOJISIPHBINH 00BEM,
XMMUYECKas peakius, KiacCupUKaIus peakuii: peakluyd CoOeJuHeHUS,
peaKuu pa3yIoKEeHUs], peaKIMK 3aMelIeHusl, peakuu oOMeHa, 3K30- U
SHAOTEPMUYECKHE PEAKIIUHU, TEIJIOBON 3P EKT peakiuu, pacTBOp, MaccoBas
JI0JIs1 BetecTBa (IIPOLIEHTHASI KOHIICHTPAIHsI) B pAaCTBOPE
19 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MMOHATHH U
' MPUMEHSITh OTH TIOHATHSI IPU ONMUCAHUU BEIIECTB U UX MPEBpaICHUN
13 UCIOIH30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsI COCTaBJICHUST (DOPMYJT BEIIIECTB
' Y YpaBHEHUN XUMUYECKUX PEAKLIHI
14 PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUS MaCChl BEIIECTB, TOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTaJIpo
15 OTIPEENATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
16 KJIacCU(PUIIMPOBATH XUMUUECKHE PEAKINH (110 YUCITY M COCTaBy
' YYaCTBYIOIIUX B PEaKIIUU BEILIECTB, IO TEIJIOBOMY 3P eKTy)
1.7 BBIYMCIISITh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB
18 BBIUHCIIATH MAaCCOBYIO JIOJII0O XMMHUYECKOT' 0 3JIEMEHTa 110 (opmylie
. COCITMHECHUSI,
19 BBIYUCIISITh MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE
110 MPUMEHSITh €CTECTBEHHOHAYYHBIE METOBI TO3HAHUS — HAOIIOICHUE,
' U3MEepeHre, MOJIeJIMpPOBaHHe, SKCIIEPUMEHT (peaabHbI M MBICICHHBIH )
2 ITo Teme: «BaxHelMe NpeaCcTaBUTEIN HEOPraHUIECKUX BEIIECTB
2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX TIOHSITHI: OKCHJI, KUCJIOTA,
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OCHOBAaHHCE, COJIb

2.2

OIpeNensATh NPUHAIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJlaccy

COEIMHEHH 110 popMysaM

2.3

KJi1accu (1)I/IIII/Ip0BaTI> HCOPraHM4YCCKUC BCUICCTBA

2.4

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUUYECKHE CBOWCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MIOATBEPKAAs OMUCAHUE PUMEPAMU MOJIEKYJISIPHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOINX XUMHUUICCKUX peaKHI/Iﬁ

2.5

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI' O
COCTaBa, BO3MOKHOCTU IIPOTEKaHUS XMMUYECKUX IIPEBPAILCHUN B

Pa3IMYHbIX YCIIOBHAX

2.6

CJIEZI0BATH IIPABWJIAM I10JIb30BAaHUSI XUMUUYECKOM 1TOCY10M 1 1a00paTOpHBIM
000pyZI0BaHUEM, a TAaKXKe NTPaBUIaM 0OpallleHHsl ¢ BEIIECTBAMU B
COOTBETCTBMM C MHCTPYKILUSAMH IO BBINOJIHEHUIO Ja00paTOPHBIX

XUMHUYECKUX OIBITOB IO MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB

(Bomopona U KMCI0POAA), IPUTOTOBJIEHUIO PACTBOPOB € OIPEACIEHHON
MacCOBOM J10J1€ paCTBOPEHHOIO BEUIECTBA, INIAHUPOBATh U IIPOBOJUTH
XMMHMYECKUE IKCIIEPUMEHTHI [10 paCllO3HaBAHUIO PACTBOPOB IIeJIoUeH U

KHCJIOT C MOMOIIBIO0 HHANKATOPOB (JakMyc, heHondraienH, METHIOPAHK H

Apyrue)

2.7

MMpOBOJANTH paCLIéTI)I 10 YpaBHCHHUIO XUMUY ECKOM peaKnunu

ITo Teme: «Ilepuonnueckuii 3akoH u [lepruonuueckasi cuicTeMa XUMHYECKUX
anemenToB /. . MenneneeBa. CTpoeHHEe aTOMOB. XUMHYECKAs CBS3b.

OKMCIIUTENBHO-BOCCTAHOBUTEIILHEIC peaKmumn»

3.1

PaCKpbIBATh CMbICJI OCHOBHBIX XUMHUYCCKUX MOH SITUH AApO aToMa,
BHGKTpOHHHﬁ cliou aToOMa, aTOMHasd Op61/ITaJ'II>, paanyc atomMa, XUMHUUICCKaA
CBA3b, IIOJLIPHASA XU HCITOJISAPHAA KOBAJICHTHAA CBA3b,
SJICKTPOOTPULIATCIIBHOCTE, HOHHAA CBA3b, NOH, KATUOH, aHUOH, CTCIICHb

OKHUCJICHUA

3.2

Ki1accu (1)I/IIII/Ip0BaTb XUMHNYCCKHUE 3JICM CHTBI

3.3

OIUCBIBATh U XapaKTepU30BaTh Ta0IMUHYIO opmy Ilepuoanueckoit
CHCTEMbI XUMUYECKUX IEMEHTOB: pa3JinyaTh NOHIATUS «TJIaBHAs NOATpyIIa
(Arpynmna)» u «mo6ounas noarpynna (brpymnmna)», «mansie» 1 «00JbIIHE»

MIepU OJIbI

3.4

packpsiBaTh cMbIci Ilepuonnueckoro 3akona J[.11. Menneneesa:
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JACMOHCTpHUPOBATh IOHKUMAHUC nepﬂozmqecxoﬁ 3aBHUCHUMOCTH CBOMCTB

XHUMHNUYCCKHUX 3JICEMCHTOB OT HUX IIOJIOXKCHHSA B HepHOHHqCCKOﬁ CUCTEMC

COOTHOCUTH 0003HauUEHUs, KOTOpble UMeIOTCs B Tabiuue «llepuonnueckas

cucTeMa XuMHYecKuX 31eMeHToB [.J. MenaeneeBay ¢ 4MCIOBBIMU

3.5 XapaKTePUCTUKAMH CTPOCHUSI aTOMOB XUMHYECKUX PJIEMEHTOB (COCTaB U
3apsia sAApa, 001ee YUCIIO0 SJIEKTPOHOB U paclpeielIeHHe UX 10
ANIEKTPOHHBIM CJIOSIM)
3.6 OIIPENETATh CTEIIEHb OKUCIICHUS JIEMEHTOB B OWHAPHBIX COSTUHEHUSIX
37 OTIPEENISITh BUJ] XUMUYECKON CBsI3U (KOBAJICHTHASI U MOHHAs) B
' HEOPraHWYECKUX COCIMHEHUSIX
9 KJIACC
Kona .
IIpoBepsiemble npeaAMeTHbIE Pe3yIbTATHI OCBOEHUSI 0CHOBHOI
MpoBepPsieMOro N
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yabTara
1 ITo Teme: «BelecTBO U XUMUYECKAST PEAKIUSI»
PacKpBIBaTh CMBICJI OCHOBHBIX XHMHUYECKUX TOHSITHI: pacTBOD,
3JIEKTPOIMUTHI, HEAIEKTPOJUTHI, SJIEKTPOIUTHYECKAs U CCOLUALINSA,
peaKIi HOHHOTO OOMEHA, KaTan3aTop, XUMHUECKOE PaBHOBECHE,
11 o0paTUMBbIe U HEOOpATUMbIE PEAKI[UHU, OKHCIUTEIbHOBOCCTAHOBUTEIBHBIE
' PEaKIMU, OKUCIUTEb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHHE,
aJITOTpONHs, aM(POTEPHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAS, MOHHAS,
MeTaJUThIecKasi), KpUCTAJIMYecKas: penérka, CriaBbl, CKOPOCTh
XUMUYECKON peakinu
12 WJUTIO CTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUMN U
' MPUMEHSIThH 3TU MOHATHS MIPU OMUCAHUM BEUIECTB U UX MPEBpAIICHUH
COCTaBJISATh YPAaBHEHUS JIEKTPOJIUTUYECKON AU CCOIUALIMUI KUCIIOT,
1.3 HIETI0YE U COJIEH, MOIMHBIE U COKPAILIEHHBIE YPABHEHUS PEaKIIMil HOHHOTO
obMeHa
14 PacKphIBaTh CYIIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
' MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OaJlaHCa ITUX PEaKIui
15 MIPOBOJIUTE PACUETHI TIO YPABHEHUIO XUMUYECKON PEaKIuu
5 ITo Temam: «HeMeTamel 1 X cCOeMUHEHUSI» U «MeTallbl U HX

COCAUHCHUA
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2.1

XapaKkTepu30BaTh (OMUCHIBATH) O0IINE U CTIeNU(DUIECKIE XUMUIECKIE
CBOMCTBA POCTHIX U CJIOKHBIX BELIECTB, IOATBEPXKAasi ONMCAHUE
MIPUMEPAMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUN COOTBETCTBYIOLIMX

XUMUYECKUX PEAKLIHI

2.2

COCTAaBJIATh YpPaBHCHUSA peaKquI, NOATBCPIKAAOIMINX CYHICCTBOBAHNC

TEeHETUUECKOM CBS3H MCXKAY BCIICCTBAMH PA3JIMYHBIX KJIaCCOB

2.3

IMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAaHHUA XUMHUYCCKUX HpCBpaH_ICHI/Iﬁ B PpAa3JIMYHBIX

YCIOBUSIX

2.4

CJIEZI0BATH IIPABUJIAM I10JIb30BAHUS XUMUUYECKOM 1TOCY10M 1 1a00paTOpHBIM
000opyi0BaHUEM, A TAKXKE MpaBUIaM OOpAIlEeHUs C BELIECTBAMU B
COOTBETCTBUM C MHCTPYKLUSAMHU 110 BBINOJIHEHUIO JAOOPATOPHBIX

XUMHUYECKUX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB

(aMMHaKa U yrIeKHCIIOro rasa)

2.5

MIPOBOJIMTh PEAKIINH, TOITBEPXKIAIOIIIE KAYSCTBEHHBIN COCTAB Pa3IMYHbIX
BEILIECTB: PaClIO3HABATh OMBITHBIM MyTEM XJIOPHJI-, OPOMHU I, HOAU]I,
kapOoHar, pocdar, cuimkart, cyiabdar, THAPOKCUINOHBI, KATHOHBI
aMMOHWUSI, HOHBI U3YYCHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJTHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

[To Teme: «Xumus u OKpyx)aroas cpeaa»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux nousaruid: I1IJIK Bemecrsa;

KOPpO3Hs METAJLIIOB

3.2

MIPUMEHSTH OCHOBHBIE OMEPALIMH MBICTUTEIBHOMN IEATEILHOCTH — aHAJINU3 U
CHHTE3, CpaBHEHHE, 000011IeHN e, CHCTEMATHU3AIINIO, BBISIBJIEHUE IPUUUHHO -
CIIEJICTBEHHBIX CBSI3€M — JJIs1 U3YUYECHHS CBOMCTB BEIECTB U XUMHUYECKUX
peaxInii; €eCTECTBEHHOHAYYHBIE METOIbI IO3HAHUS — HAOJIIOICHHUE,
H3MEpEeHH e, MOJICIMPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIN )
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ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1

HepBOHa‘-IaHLHBIe XUMHYCCKUEC ITOHATUA

1.1

[Ipenmer xumun. Posib XuMUU B ®KHU3HU YeloBeKa. XUMUS B cUCTeME HayK. Tena u

BelecTBa. PU3nNYECKre CBOMCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE BEILIECTB

1.2

ITonsatue o METOAax IMTO3HAaHUA B XUMHUMU. Yucteie BCIICCTBA U CMCCH. CnocoOsl

paszesieHns cMecen

1.3

ATOMBI 1 MOJICKYIJIBI. Xumunueckue 351eMeHThl. CUMBOJIBI XUMUYECKUX YJIEMEHTOB.

HpOCTBIe H CJIOXKHBIC BECIICCTBA. ATOMHO'MOJ’IeKy.TIﬂpHOC YUCHUC

1.4

Xumudeckas (bopMyna. BajieHTHOCTE aTOMOB XMMHYECKHUX PJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIIICCTB. OTHOcHuTenbHasA aToMHasg Macca. OTHOCUTEIbLHAS

MOJICKYJIIpHasd Macca. MaccoBas J0JIsI XUMHYECKOI'0 2JIeMEHTa B COSIMHEHUH

1.5

KomnuectBo BemnectBa. Monb. MossipHas Mmacca. B3aumMocBsi3b KomyecTBa, MacChl U
YHUClIa CTPYKTYPHBIX €IUHUIL BemiecTBa. Pacuérel mo popMynaM XUMHUYECKUX

COeIMHEHUN

1.6

duznyeckue U XMMHUYECKUE SIBIEHN. XUMHUUECKas peakus U €€ mpu3Haku. 3aKoH
COXpaHEHHs MacChl BEIIeCTB. XUMHUECKHe ypaBHeHus. Knaccupukanus

XUMHUYECKUX PEaAKINi (COeIUHEHNUS, Pa3JI0KEHHUS, 3aMEIIeHHs, 00MeHa)

1.7

XUMHYECKHN SKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM MOCY 0H, C IIPaBUIIAMHU
paloThI B 1abOpaTOpUH U MpUEMaMU 00pallleHUs ¢ 1abopaTOPHBIM 000PYAOBaHUEM,
U3ydeHHue U onucaHue (pru3nueckux CBOMCTB 00pa3lioB HEOPraHUYECKUX BEILECTB,
HaOmoaeHne Gu3nyeckux (MIaBieHue BOCKa, TasgsHUE JIb/la, paCTUPAaHHE caxapa B
CTYIIKe, KUIIEHUE U KOHJEHCAIIHsI BOJbI) U XUMUYECKUX (TOpEHUE CBEUH,
MIPOKAJIMBAHUE MEIHON MTPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KHCIOTOW) SIBICHHM,
HaOJII0/IEHNE U O CaHUE PU3HAKOB MPOTEKAHNUS XMMHUECKUX PEaKIUi
(paznoxeHue caxapa, B3aUMO/ICHCTBUE CEPHOM KUCIIOTHI € XJIOpUAOM Oapus,
pasnoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoJICHCTBUE KeJe3a C
pactBopoM cosi Mmeau(ll), nzydeHue cnocoOoB pasjaeneHus cMece (C TOMOIIBIO
MarHuTa, GUIbTPOBaHKE, BEITAPUBAHKE, I CTHIUILNSA, XpoMaTorpadus),
MPOBEICHNE OUUCTKY TOBAPEHHOM CcOMM, HAOJIOeHNE U ONMCaHNE PE3YIbTATOB
MIPOBECHUS OMBITA, MIITIOCTPUPYIONIEr0 3aKOH COXPAHEHUSI MACChl, CO3/1aHNE

Moz enei MoeKyJ1 (IapoCcTepKHEBBIX)
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Baxneiimue MMpeACTaBUTCIIN HCOPraHNICCKUX BCUICCTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3JieMEHT U IPOCTOE BEIIECTBO.
Haxoxxnenue kucinopoaa B mpupoze, pu3ndeckue i XAMUIeCKrUe CBOMCTBA (peaKinu
ropenus). Oxcuasbl. [Ipumenenue kucnoposa. CrrocoObl MOMyYeHUsI KUCIOpoaa B
nabopaTopuu u mpoMbIuIeHHOCTH. KpyroBopoT kucnoposa B mpupose. O30H —

AJTIOTPOITHAS MO (PUKAIIHSI KHCIIOPOIa

2.2

TenoBoii 3(pPeKT XUMHUUECKON PeaKlni, TEPMOXUMHUYECKUE YPABHEHUS, 9K30- U
SHAOTEpPMUYECKHE peakuy. TOIIMBO: yroyib U METaH. 3arpsi3HEHUE BO3/1yXa,

yCUJIEHUE MAPHUKOBOTO 3 (PeKTa, pa3pylIEeHHE 030HOBOT'O CJI0S

2.3

Bonopon — anemeHT u npoctoe Beniectso. Haxoxnenue Bonopoaa B pupozae,
¢u3MUecKre 1 XMMHUUECKUE CBONCTBA, IPUMEHEHHE, CII0COOBI omyueHus. Kuciotel u

COJIn

2.4

MonsipHblil 00bEM ra3zoB. Pacuérel 1o XUMUYECKUM YPaBHEHUSIM

2.5

duznueckue cBOKMCTBA BoAbL. Bosia kak pactBoputenb. PactBopbl. HackieHHbIe 1
HEHACBILLEHHbIE pacTBOPBI. PacTBOpUMOCTH BelIeCcTB B Bojae. MaccoBast 10J1st
BEIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHus. Poib pacTBOpoB B
MPUPOJIE U B )KU3HU YesioBeKa. KpyroBopot BoJibl B Ipupoae. 3arpsizHEHue

MpUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJL

2.6

Knaccuduxarnus neoprannueckux coenmHernii. Oxcuasl. Kimaccudukanmst OKCHI0B:
coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEPHBIE) U HECOJIC00pa3yroIIue.
Homenknatypa okcnioB. Puzndeckre U XUMUYECKHE CBOMCTBA OKCUIOB.

[Tosmyuenue okcuaos

2.7

OcHoBanus. Knaccuduxanus ocHOBaHUMN: MIETOUYM U HEPACTBOPUMBbIE OCHOBAHMUSL.
Homenknatypa ocHoBaHni. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBAHMIA.

[Tonyuenue ocHOBaHMIt

2.8

Kucnotel. Knmaccudukanus kucnor. Homenknatypa kucinort. @usndeckue u
XUMHUUYECKHE CBOIMCTBA KHUCIOT. P aktuBHOoCcTH MetauioB H.H. bexkeroBa.

ITomyuenue kucaor

2.9

Commu. Homenknatypa coseid. ®U3nyeckue 1 XMMUYECKUE CBOMCTBA COJIEH.

ITonmyuenue coneit

2.10

I'eneTnueckas cBs3b MCXKAY KiIaCCaMU HCOPraHUYCCKUX COGILI/IHGHI/Iﬁ

211

XUMHUUYECKHUM KCIIEPUMEHT: KaueCTBEHHOE OIpeIeJICHUE COJEpKaHUsI KUCTIOpOIa B
BO3/lyX€, OJIydeHHe, COOMpaHKe, paclio3HaBaHUE U U3yYeHHEe CBOMCTB KHCIOPO/a,

Ha6JIIO,Z[eHI/IC B321PIMO,Z[€I>1CTBPISI BCHICCTB C KUCJIOPOAOM U yCIIOBHUA BOSHUKHOBCHUS U

49




npeKpalieHus ropeHus (moxapa), 03HakoMJIeHHEe ¢ 00pa3laMu OKCHIOB M OITUCAHHE
WX CBOICTB, MMOJy4eHUEe, COOMpaHue, pacliO3HaBaHUE U U3YYCHHE CBOICTB BOJIOPO/Ia
(ropenue), B3aumoerictBue Bogoposa ¢ okcuaom meau(ll) (BoamoxxkHo
MCIO0JIb30BaHUE BUICOMATEPUAJIOB), HAOJIOIeHuE 00pa3IlOB BEIIECTB KOJIUYECTBOM |
MOJIb, UCCIIEIOBaHNE OCOOCHHOCTEN PaCTBOPEHHUS BEILIECTB C Pa3IMUHOM
PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MaCCOBOM 10
pPacTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBHE BOABI C METAJUIAMU (HATPUEM H
KaJibliieM) (BO3MOXXKHO HCIIOJIb30BAHKUE BUIEOMATEPHAIIOB), OIIPEIETIeHHE PACTBOPOB
KHUCJIOT U IIEI0YEH C MOMOIIBI0 MHIUKATOPOB, HCCIEA0BaHNE 00pa3lioB
HEOPraHWYEeCKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOIOJeHNE U3MEHEHUS OKPACKU
UHAMKATOPOB B PACTBOPAX KUCIOT M ILEI0Yel, U3yuyeHHEe B3aUMOICHCTBUS OKCUIA
menu(ll) ¢ pactBopom cepHO KHCIIOTHI, KUCJIOT C METallIaMH, peakLui
HEUTpaJln3aliy, MoJyudeHne HEPACTBOPHUMBIX OCHOBAHUH, BRITECHEHHE OHOTO
MeTaJlja JpyruM U3 pacTBOpa COJH, PEIIEHUE 3KCIEPUMEHTAIBHBIX 3aja4 [0 TeEMe

«BaxxHelmme KJ1acChl HEOPraHUYECKUX COCAUHEHUIN»

[lepnonnuecknii 3akoH u Ilepuonnueckas cucrema XuMHIecKux 3aemeHToB J1.1.
MenpneneeBa. CtpoeHrne aTOMOB. XUMHUYecKast CBsA3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIIUN

3.1

[TepBble MONBITKY KiIaccu(UKaMM XUMHUYECKUX 3J1eMeHToB. [loHaTre o rpymnmax
CXOJIHBIX JIEMEHTOB (IL[EJIOYHbIE U IIEIOYHO3EMEIbHbIE METAJIIIbI, TaJIOT€HbI,
MHEPTHBIE T'a3bl). DIEMEHTHI, KOTOpbIe 00pa3yIoT aM(pOTepHbIE OKCHABI U

TUAPOKCHUABI

3.2

[Tepuonnueckuii 3axoH. [leppognueckas cucrema XuMU4YeCcKuX 3neMeHToB .M.
MenneneeBa. KoporkonepronHas u aiauHHonepuoanas ¢Gopmsl [lepronnueckoit
cUCTeMBI XUMU4ecKux ieMeHToB [I.M. Menneneesa. [lepuoasl u rpynisl.

@U3HYECKUN CMBICII MOPSAIKOBOrO HOMEPA, HOMEPOB MEPUOJA U T'PYIIIBI dJIEMEHTA

3.3

Crpoenune aromoB. CocraB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHHE
AJIEKTPOHHBIX 000JI04€K aTOMOB IEPBbIX 20 XUMUYECKUX 3JIEMEHTOB
[Tepunonnueckoit cucremsl .M. MenaeneeBa. XapakTepuCcTHKa XUMUYECKOTO

3JIEMEHTA 110 ero noJioxkenuto B [lepuoguueckoit cucreme JI.1. Menaeneera

3.4

3aKOHOMEpPHOCTH U3MEHEHUS paJnyca aTOMOB XUMUYECKHUX JIEMEHTOB,
METAJITMYECKUX U HEMETAJIMYECKUX CBOMCTB IO IPyIaM U nepuoaam. 3HaueHue
ITepuoanyeckoro 3akoHa u [lepronueckoil CHCTEMbI XUMUYECKUX SJIEMEHTOB JIJISI

pa3BuTHs HayKH U npakTuku. [I.J. MenneneeB — yu€HbIil U rpakx 1aHUH

3.5

Xumndeckas cBA3b. KoBaneHTHAs (HOJ'ISIpHaSI n Hel'IOJ'ISIpHaSI) CBA3b.
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BHGKTpOOTpI/II_IaTeJ'IbHOCTB XUMHYECKUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

Crenenp okucieHusi. OKUCIMTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Tpoueccsl

OKHCJICHHS 1 BOCCTAaHOBIICHUS. OKHMCINTEIN U BOCCTAaHOBHTEIIN

3.7

XUMHUYECKHH SKCIIEPUMEHT: U3ydeHHe 00pa3lioB BELIECTB METANIOB U HEMETAJJIOB,
B3aMMOEH CTBHE THIPOKCH/IA IIMHKA C PACTBOPAMH KHUCJIOT U LIeJI0UEeH, TPOBECHHE
OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUi

(ropeHue, peakuy pasyIoKEHUs, COETUHEHMS)

9 KIIACC

Kon

HpOBepﬂeMblﬁ IJEMEHT COACPKAHUNA

BeniecTBo 1 XuMu4deckas peaKmus. HOBTOpCHI/Ie

1.1

Ilepunonnuecknii 3akoH. Ilepuonnueckas cucreMa XuMudeckux inemenTos JI.1.
MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX JIEMEHTOB NIEPBBIX TPEX IEPUOAOB, KAIHs, KAJIbLUA U UX COCIUHEHUN
B COOTBETCTBHH C II0JIOKEHUEM 3JIeMEHTOB B Ileproanueckoii cucTeMe U CTPOCHUEM

HUX aTOMOB

1.2

CrtpoeHue BemiecTBa: BUIAbl XUMUYECKOMN CBA3HM. THIIBI KpUCTAUIMUECKUX PEIIETOK,
3aBHUCHUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUINYECKOM PEMIETKH U BUIA
XUMHUYECKOU cBsi3u. Kiaccudukanusi 1 HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB
(MexnyHapoaHas U TpUBUAJIbHAS ). XHMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIIMXCS K
pa3IMYHBIM KJIaccaM HEOPraHMYECKUX COCAMHEHUM, TeHeTUYECKas CBS3b

HEOPraHN4YCCKUX BCIICCTB

1.3

Knaccudukaius XuMu4ecKuX peakiuil Mo pa3inyHbIM IpU3HaKaM (110 YUCTy U
COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, M0 TEMI0OBOMY 3¢ eKTy, Mo
M3MEHEHHIO CTENEHEH OKUCICHUS XUMHYECKHX 3JIEMEHTOB, IO 00OPAaTUMOCTH, TIO
Y4YacCTHIO KaTajau3aTopa). DK30- U SHIA0TEPMUUECKUE PEaKLUU, TEPMOXUMUYECKHIE

ypaBHeHUs. [IOHATHE O CKOPOCTH XUMUYECKON PEaKUU

1.4

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XMMHUECKUX peakuusax. [loHsaTue o
TOMOTE€HHBIX U F€TEepOreHHbIX peakuusx. [loHsaTHe 0 XMMUYECKOM paBHOBECHHU.
@DaxTopHl, BIAUSIOMIME HA CKOPOCTh XUMHUYECKON PEAKIIMU U TOJIOKEHUE

XUMHUYCCKOI'O paBHOBCCHA

1.5

OKHCAUTETHHO-BOCCTAHOBUTEbHBIE PEAKIIUHU, 3JIEKTPOHHBIN OanaHC OKUCIUTEIBHO-
BOCCTaHOBUTENIbHOM peakunn. CocTaBieHNEe YPaBHEHUH OKUCIUTEIBHO -

BOCCTaHOBUTCIIBHBIX pCaKI_II/If/'I C UCIIOJIb30BAHUCM METOa 3JICKTPOHH Or'0 OanaHca
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1.6

Teopus 27EKTPONUTUYECKON JUCCOLUALUU. DIIEKTPOJIUTHI U HEIJIEKTPOIUTHL.
Kartuonsl, annonsl. MexaHu3M AMCCOLUALMH BEILIECTB € PAa3JIMYHBIMU BUIAMU
XxuMu4eckoil ca3u. Crenenp auccouuanuu. CuiibHbIe U caa0ble 3IeKTPOIUTHL
Peakiu nonHoro oomMeHa. Y clioBUs MPOTEKAHUS PEAKIIMii HOHHOT'O OOMeHa,
IIOJIHBIE M COKPAILEHHbIEC MOHHBIEC ypaBHEHUS peakiuii. CBOKCTBA KUCIIOT,
OCHOBAHUH U COJIell B CBETE NMPEACTAaBICHUHN 00 3JIEKTPOIUTUYECKOMN T CCOLMAIINH.

KauecTtBeHHbIE peakuuu Ha HOHBL [ToHsATHE O rHapOIM3E CoNel

1.7

XUMHUYECKUI SKCTIEPUMEHT: 03HaKOMJICHHE C MOJIENIIMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJIOB U HEMeTaslIoB (rpadura 1 aimMasa), CII0KHbIX
BEIIECTB (XJIOpUAA HATPUsI); UCCIIEI0OBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOMN
pEaKLMU OT BO3JIEHCTBUS PAa3IMYHBIX (PAKTOPOB; UCCIEA0BAHNE
3JIEKTPONIPOBOJHOCTH PACTBOPOB BELIECTB, IIPOLIECCA IUCCOLMALIMU KUCIIOT,
1iesa04eit U cosielt (BO3MOXHO MCIOIb30BaHUE BUIEOMATEPHAIIOB); IIPOBEIEHUE
OIBITOB, MILTIOCTPUPYIOIUX IPU3HAKY IPOTEKAHUS PEaKLUil HOHHOIO OOMeHa
(oOpa3oBaHue ocasika, BbIACICHHE T'a3a, 00pa30BaHUE BOJIbI); ONBITOB,

WITIO CTPUPYIOIIMX IPUMEPHI OKUCIUTENIbHO-BOCCTAaHOBUTENbHBIX PEAKIIMM
(ropeHue, peakiy pa3JIoKEHUs, COEAMHEHNUS); PacllO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C MOMOIIIbIO KAUECTBEHHBIX PEAKINil Ha HOHBI; PELICHHE

OKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeramie! 1 ux COCAUHECHUA

2.1

OOm1as xapakTeprcTuKa ragoreHoB. OCoOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTePHbBIE
crenenu okucienus. CtpoeHue U pusnueckre CBOMCTBA MPOCTHIX BEIIECTB —
rajioreHoB. XuMHUYeCcKHe CBOWCTBA Ha MpUMepe XJiopa (B3auMoieiicTBHE C
MeTaJulaMH, HeMeTalllaMH, IienodaMu). XnopoBogopoa. ColisiHast KUCIIOTa,
XMMHUYECKHE CBOMCTBA, ITOJy4€HUE, IPUMEHEHMeE. [leficTBHe X10pa U
XJIOPOBOAOPOJA HA OPraHU3M 4eioBeKa. BaxkHelme XJIopuabl U UX HaX0XKJECHUE B

npupose

2.2

OO6uras xapakrepucrtika 31eMeHToB VIA-rpynnel. OcCOO€HHOCTH CTPOEHUS AaTOMOB,
XapaKTepHbIe CTeneHu okucnenus. CTpoeHue u Gpusnueckre CBONCTBA MPOCTHIX
BEIIECTB — KUCJIOPOAA U cepbl. ANTIOTPOITHBIE MOIU (PUKAITMH KHCIIOPO/Ia U CEPHI.

Xummnueckue cBorcTBa cepbl. CepoBOIOPOI, CTPOCHHE, GUINIECKUE K XUMUYECKHE

cBoiictBa. OKCUBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCH10B. CepHasl KHCIOTa,

busznyueckre 1 XMMUYECKHE CBOMCTBA (00IIIHME KaK MPEACTaBUTENS Kilacca KUCIIOT U
cienuuueckre). XUMUYECKUe peaklliy, JIeXkKallie B OCHOBE IIPOMBIIIIIEHHOTO

crioco0a noiyyeHus cepHoi kucnoThl. [Ipumenenne. Conau cepHOM KUCIOTHI,
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KauyecTBEHHas peakius Ha cynb(aT-uoH. HaxoxaeHue cepsl 1 €€ cCoeIMHEH U B
npupoje. XUMUUECKOE 3arpsi3HEHUE OKPYKaIOIEl cpelibl COEIUHEHUSIMU Cepbl
(KUCIOTHBIE TOXK/IU, 3aTPA3HEHHE BO3yXa U BOAOEMOB), CIOCOOBI €ro

MPeIOTBPAIICHUS

2.3

O6mas xapakreprctuka 31eMeHToB VA-rpymnmbl. OcoOEHHOCTH CTPOSHUS aTOMOB,
XapaKTEepPHbIE CTENEHN OKHUCICHUS. A30T, paclpoCcTpaHEHHE B IPUPOie, PU3UUECKHE
U XuMudeckue cpoiictBa. KpyroBoport azora B mpupoje. AMMHaK, ero pusndeckue u
XMMHYECKHE CBOWMCTBA, MOJydyeHue U npuMeHenne. Conm aMMoHuUs, uX pusndeckue
U XUMHUYECKHE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakiiysi Ha HOHBl aMMOHUS.
A30THas KUCIOTa, €€ NoyyeHue, (pru3nueckrue 1 XuMUYeCKre CBOMCTBa (00111e Kak

IPEACTaBUTENS Kacca KUCIOT U cnenududeckue). McrnonapzoBanue HUTpaToB U
coJIell aMMOHHS B KaU€CTBE MUHEPAJIBHBIX y100peHUi. XUMUUECKOE 3arpsi3HEHHE
OKPY’KaIOIlEeH Cpelbl COEINHEHUSAMU a30Ta (KUCIOTHBIE JOXKIU, 3arPSI3HEHUE

BO3/lyXa, TOYBBI U BOJOEMOB)

24

docdop, aorponHeie Moaudukanuu gochopa, GpuzndecKrue U XUMHUUECKHE
coiictBa. Oxcun pochopa(V) u pochopHas kuciiora, PU3NIECKHE K XUMUUCCKHE
CBOICTBa, oay4deHue. Mcnonb3zoBanue pochaToB B KaUeCTBE MUHEPAIbHBIX

ya00peHuit

2.5

OObmras xapakrepuctika 1eMeHToB |V A-rpynnel. OcoOO€HHOCTH CTPOSHHS AaTOMOB,
XapaKTEepHbIE CTENCHN OKHUCIICHUS. YTIIEpOJ, alNIOTPOIHbIE MOIH(UKALINHY,
pacrpocTpaHeHHe B IPUPOJIE, PU3NIECKUE U XUMUYECKHE CBOMCTBA. AncopOLusi.
Kpyrosopor yrnepona B npupoje. OKCHabl yriepoaa, ux GU3n4ecKue u
XMUMHUYECKHE CBOWCTBA, ACHCTBHE HA KUBbIE OPTaHU3MBI, TOTYYEHHUE U ITPUMEHEHUE.
DKonorudeckue npodsieMsl, cBsi3aHHbIE ¢ oKcuaoM yriaepona(lV); runoresa
17100a71bHOT0 MOTETIJICHHS! KJIMMaTa; HapHUKOBBIN 3P deKT. YroapHas Kuciora u eé
COJIM, UX (PU3MUECKHUE U XUMUYECKUE CBOMCTBA, OTy4yeHHE U IPUMEHEHHUE.
KayecTBeHHas peakuus Ha kapOoHaT-uoHbI. Mcrnonp30Banue kapOoOHATOB B OBITY,

MCIULUHE, IPOMBIIIJICHHOCTU U CCJIbCKOM XO03sicTBE

2.6

[TepBoHavaIbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHECHHIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEeH, 3TaHOJ, [NIUIEPUH, YKCYCHasl KUCIIOTA).
Wx coctaB u xummudeckoe crpoeHue. [lonaTre o GMOI0Orn4eck BaKHBIX BEIIECTBAX:
XKHUpax, Oelkax, yriieBoiax — U UX POJ B )KU3HH YeoBeka. MaTepuaabHOe

CAVNHCTBO OPraHNYCCKHUX U HCOPIraHNUYCCKUX COGI[I/IHGHI/Iﬁ

2.7

KpemHuii, ero ¢pusnyueckue 1 XUMHYECKHE CBOWCTBA, MOJMyYeHHE U TPIMEHEHHE.

Coenunenus kpemHust B mpupoze. Oomwme npencrasienus o0 okcuae kK pemuuns(lV)
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U KpeMHHEeBOH kucinote. CHIIMKATHI, KX HCIIOIb30BAHKE B OBITY, MEIMIIMHE,
MIPOMBILIICHHOCTH. BaykHelIe cTponTeIbHbIC MaTepPHAIIbl: KEpaMHUKa, CTEKIIO,
IIEMEHT, O€TOH, Jxese300eToH. [IpobeMbl 6€301acHOT0 MCIOJIb30BaHUS

CTPOUTCIIbHBIX MaTCpPHUalOB B HOBCCI[HCBHOﬁ KHU3HU

2.8

XUMHUYECKUM SKCIEPUMEHT: U3y4eHHE 00pa3l0B HEOPraHUYECKUX BEIECTB, CBONCTB
COJISIHOW KHCJIOTBI; IPOBEIEHNE KAUECTBEHHBIX PEAKIIUI Ha XJIOPU-UOHBI U
HaOJI0IeHNEe TPU3HAKOB X MPOTEKaHUs; ONBITHI, OTpaXkaroIue GU3nIecKue u
XMMHYECKHE CBOWCTBA TaJIOTEHOB M X COCAMHEHMH (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPUAJIOB); O3HAKOMIIEHHE C 00pa3liaMy XJIOPUOB (TalOr€HUIOB);
O3HAKOMJIEHUE ¢ 00pa3LiaMu cepbl U €€ COETUHEHUSIMH (BO3MOXKHO HCIOIb30BaHUE
BUJIEOMATEPUAJIOB); HAOIOJeHHE Mpoliecca O0yTIMBaHUs caxapa Moj AeicTBUEM
KOHLEHTPUPOBAHHON CEPHOU KUCJIOTHI; U3Y4CHHE XUMHUECKUX CBOMCTB
pa30aBIeHHON CepHOW KUCIOTHI, IPOBEEHIE KAaUeCTBEHHOM peakuu Ha cyab(aT-
WOH U HaOMroZieHre Mpu3HaKa e€ MpoTeKaHus; O3HaKOMIICHHE ¢ (PU3UYECKUMHU
cBolcTBaMU a30Ta, (hocdopa 1 UX COeAMHEHHH (BO3MOKHO HCIOJIb30BAaHUE
BHJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U POCPOPHBIX YIOOPEHHMIT; TOTydCHHE,
cobupaHue, paclio3HaBaHUE U 3YUYEHHUE CBOMCTB aMMHUaKa; MpOBE/IeHNE
KauyeCTBEHHBIX peaKkIuii Ha HOH aMMOHHUS U pochaT-uOH U U3ydeHHE TPU3HAKOB UX
IIPOTEKAHUS, B3aUMO/1E€M CTBUE KOHLICHTPUPOBAHHOW a30THOW KHCIIOTHI C MEZBIO
(BO3MOXHO MCIIOJIb30BaHUE BUIEOMATEPUATIOB); U3yUYEHUE MO ETIeH
KPUCTAIITMYECKUX PEHIETOK anMasa, rpaduTa, GpysuiepeHa; 03HaKOMIICHHE ¢
MIPOIIECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U
yCTpOHCTBOM MPOTHUBOTa3a; MoilydyeHue, cooupaHue, pacro3HaBaHue U U3ydeHHe
CBOMCTB yTJIEKHCIIOr0 Ta3a; MpoBe/IeHN e KaUeCTBEHHBIX PEaKIiil Ha KapOoHaT- U
CUJIMKAaT-UOHBI U U3yUYEHHE IPU3HAKOB UX IPOTEKAHUS; 03HAKOMJIEHHUE C
MPOAYKLHEN CHUIIMKATHON MPOMBILIUIEHHOCTH; PEIIEHNE IKCIIEPUMEHTAIbHbIX 33124

o teme «BakHeniie HeMeTaJUIbl U UX COEIUHEHUD)

MeTamibsl ¥ uX COCOAUHCHUA

3.1

OO0m1as xapakTEepUCTUKA XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nostoxxeHus B Ilepuonnueckoit cucreme xumudeckux 3semenTos [[.1. Menaeneesa
U ctpoeHus aToMoB. CTpoeHue MeTauioB. Merajuinueckas CBs3b U MeTajulndecKas

KpUCTAJUINYECKas PEIIETKA. DJIEKTPOXUMUYECKUN P HAPSYKEHUH METAJIIIOB

3.2

dusnueckre 1 XuMU4YecKue cBoicTBa MeTaioB. O0Imuye crnocoobl moaydeHus
MetasuioB. [ToHsATHE 0 KOPPO3HH METAITIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT

kopposun. CrutaBsl (CTaib, YyT'yH, IO pATIOMUHUNA, OPOH3a) U X MPUMCHEHHE B
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6BITy W IPOMBIINIJICHHOCTH

3.3

[[lemouHbIe METAIUIBL: MOJOXKEeHHE B [leproauieckoil cucTeMe XUMHIECKIX
anemenToB /.M. MenaeneeBa; CTpo€HUE UX aTOMOB; HAXO0KJICHUE B IIPUPOJIE.
du3nYecKre U XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamus). OKCUIbI U

T'UAPOKCHUABI HATPUA U KA. HpI/IMeHeHI/Ie IMICIOYHBIX MCTAJIIIOB U UX COG,Z[I/IHGHI/Iﬁ

3.4

[IlenouHO3E€MeENbHBIE METAIUIBI MATHUN U KaJIBLIMIL: oJI0keHne B [leprnoanaeckoit

cucrteMe xumuuecknx 3ieMenToB .M. MenaeneeBa; CTpoeHHE UX aTOMOB;
HaxoXJieHue B npupone. usznueckne U XUMUYECKUE CBOMCTBA MAarHUs M KaJIbLIHSL.
Baxueiimme coennHeHs KanbIus (OKCUI, TUAPOKCH, coH). KECTKOCTH BOABI

CrocoObl €€ yCTpaHeHHs

3.5

AnromuHui: nonoxenue B [lepuonnyeckon cucreMe XuMU4IeCKuX eMeHToB JI. 1.
MenzeneeBa; CTpoeHUE aTOMa; HaXOXKACHUE B Ipupoje. PU3NYECKUE U XUMUYECKHE

CBOICTBA aJIFOMUHMUS. AMq)OTepHBIe CBOMCTBA OKCHJIA U r'uapoKCcuia aJIlOMUHUA

3.6

Keneszo: nonoxenue B [lepuoguueckoil cucreMe XuMHYECKUX deMeHToB J[. 1.
MeHneneeBa; CTpOCHHE aTOMa; HAXOXkJIeHUE B ipupoje. Puznyeckue 1 XuMUYECKHIE
cBoicTBa xene3a. Okeubl, TuApokcuasl u cosu xkeneza(ll) u xxeneza(lll), nx

COCTaB, CBOMCTBA U MOJIyYECHUE

3.7

XUMHUYECKHUI KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMHi METAJIJIOB M CINIAaBOB, UX
(U3NYECKUMU CBOWCTBAMU; N3YUCHHE PE3YIbTATOB KOPPO3IUU METAIIOB (BO3MOKHO
HCII0JIb30BaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHIa
KaJIBIIUS U HATPHSI C BOJIOHM (BO3MOXKHO M CIIOJIB30BAHHUE BUIEOMATEPHATIOB);

WCCJICIOBAHNUE CBOMCTB )KECTKOW BOJIBI; MpOIlecca TOPEHUS JKee3a B KUCIOPOIe
(BO3MOKHO M CITOJIP30BAHHUE BUIEOMATEPHATIOB); MPU3HAKOB IIPOTECKAHMS
Ka4eCTBCHHBIX PEAKIIMI HAa MOHBI (MAarHus, KaJbllKs, ATIOMUHMSL, [IMHKA, xese3a(ll)
u xene3za(lll), menu(ll); HaGnroneHMe U onMcaHUE MPOIECCOB OKPAIIMBAHUS
MIJIAMEHU MOHAMH HATPU S, KAJIUA U KAJIbLHS (BO3MOXKHO U CIIOIb30BAHNE
BHJICOMATEPHUAJIOB); UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA AIFOMUHHUS U
TUAPOKCH/IA IUHKA; pEIIEHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHeitmme

MCTaJIbl U UX COCAUHCHU A

4 XuMus U OKpyXarolias cpeaa
Hogeie Matepuansl u TexHonoruu. BerecTBa 1 MaTepuaisl B TOBCEAHEBHOM KU3HU
41 yernoBeka. XuMHS U 37J0pOBbe. be3omacHoe HCnoib30BaHUE BEIIECTB U XUMHUYECKIX
peakuwii B ObITy. [lepBas momMoIIh Mpu XUMUYECKUX 0XKOTaX M OTPABIICHUSX
42 OCHOBBI 9KOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH

cpeast I[TIK. Ponp xuMuu B perieHHH dKoiorudeckux npoodiem. [pupoansie
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UCTOYHHKH YTJIEBOJOPOIOB (YT Oib, IPUPOAHBIH ra3, He(Th), IPOAYKTHI HX

nepepabOTKH, MX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMUYECKHUH SKCIIEPUMEHT: U3ydeHHe 00pa3lioB MaTeprasoB (CTEKIIO, CIIJIaBbl

METaJJIOB, IOJIMMEPHBIE MaTEpUaJIbl)
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IPOBEPSIEMBIE HA 'MA I10 XUMWU TPEBOBAHUS K
PE3YVJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOIr'PAMMBI OCHOBHOI'O OBLIIET'O OBPA3OBAHMUSI

Kon
NpoBepsieMoro
TpeOoBaHus

IIpoBepsiemble TpeGoOBaHMS K NMPeIMETHBIM pe3yJIbTaTaM 6a30BOT0
YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl 0CHOBHOTO
o0uiero oopasoBanusi Ha ocHoe ®I'OC

1

IIpencrasnenue:

1.1

0 II03HaBAEMOCTH SIBJICHUH PUPO/IbI, IOHUMAHUE OO0 BEKTUBHOM
3HAYMMOCTH OCHOB XUMHYECKON HayKH KaK 00J1aCTH COBPEMEHHOTO

€CTEeCTBO3HAHUS, KOMIIOHEHTa 00111el KyJIbTYpbl U IPAKTUYECKON
JIeATeIbHOCTH YEI0BEKa B YCIOBUSAX COBPEMEHHOr0 001IecTBa; TOHUMAaHUe

MecTa XUMHMH CPEeU AIPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAYYHBIX MCTOZaX ITO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHbBIX U
TECOPECTUUCCKUX METOAaX UCCIICAOBAHUA BEIICCTB U U3YUCHUA XUMHUUYCCKUX
peaKHHﬁ; YMEHUEC UCIIOJIB30BATE MOJACIIN IJI1 00BsICHEHUS CTPOCHUA

ATOMOB U MOJICKYJI

1.3

o cdepax npodeccHoHabHON AeITeNbHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMHU Ha TIOCTHXKEHU AX
XUMHUYECKON HAYKH, YTO IMO3BOJIUT 00YJAIOMUMCS pacCCMaTPUBATh XUMUIO
Kak cepy cBoeil Oyayriel mpodeccruoHaIbHOM e TeNbHOCTH U CAENaTh
OCO3HaHHBIN BHIOOP XUMHH KaK MPOGUIEHOTO IpeIMeTa MPH IMepexoie Ha

YPOBEHb CPEAHEr0 00111ero 00pa3oBaHus

Brnanenue cucreMoil XUMUYECKUX 3HAHUI U YMEHUE TPUMEHATh CUCTEMY

XUMHNYCCKHUX 3H3.HPII>1, KOTOpas BKJIKOYACT:

2.1

BaKHEUIIHE XUMUYECKHE TIOHATHUS: XUMHUUYECKHI 27IEMEHT, aTOM, MOJIeKYyJIa,
BEIIECTBO, MPOCTOE U CJI0KHOE BEIIECTBO, OJTHOPOIHASI U HEOTHOPOIHAS
CMeCh, OTHOCUTEIILHBIC aTOMHAs U MOJIEKYJISIPHAS] MAcChl, KOJTMYECTBO
BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, OKCHJI, KHCIIOTA,
OCHOBaHHE, COJIb (CPEeqHSss), XUMUYECKas PEAKIIHS, PEaKIIUi COCIMHECHNUS,
pEaKINH PA3JIOKEHUS, PEAKIINU 3aMEICHUS, PEaKI[iu OOMEHa, TeIIOBON
3 GEKT peakInu, 9K30- U SHJOTEPMUIECKHE PEaKIliu, pacTBOp, MacCoBast
JIOJIS XMMHUYECKOTO JIEMEHTA B COSIMHEHUH, MacCOBast OISl U TIPOLICHTHAS

KOHIICHTpALKs BEIIECTBA B PACTBOPE, SAPO aTOMa, HIEKTPOHHBIN CIION

aToMa, aTOMHas Op6I/ITaJ'IB, paanyc atomMa, BAJICHTHOCTb, CTCIICHDb
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OKHCJICHUSI, XUMHYECKas CBSI3b, 3JIEKTPOOTPUIIATEIBHOCTD, MOJISIpHAS U
HEMOJIPHAsi KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, METAJUTMYECKAS CBA3b,
KpHUCTAITMYeCcKas periéTka (aToMHasi, MOHHAs, METaJUINYeCKas,
MOJIEKYJISIpHAs ), MOH, KATHOH, aHUOH, 3JIEKTPOJIUT U HEIJIEKTPOJIUT,
AIIEKTPOJIMTHYECKAs IUCCOLMAIUS, PEaKIIMi HOHHOTO 0OOMeHa,
OKHCIIMTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, OKUCIUTEb U
BOCCTaHOBHUTEIIb, OKUCJIEHUE U BOCCTAHOBJIEHUE, SJIEKTPOIIN3, XUMUUYECKOE
paBHOBECHE, OOpAaTUMBbIE U HEOOPATUMBbIE PEAKIIH, CKOPOCTh XMMHUECKON

peakuuu, kataumsarop, IIJIK, koppo3us MeTauios, CIUIaBbl

2.2

OCHOBOIMOJIArar0LIM € 3aKOHBI XMMUU: 3aKOH COXPaHEHUS MaCChl,
nepuoandeckuii 3akol .M. MenaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa,

3aKOH ABOrajpo

2.3

TEOPUH XUMHUU: aTOMHO-MOJIEKYJIIpHAsl TEOpUsl, TEOPUs

3H€KTpOﬂI/ITH‘IeCKOﬁ JUucconmranmun

Brnanenve ocHOBaMHU XMMHUUYECKOW TPaMOTHOCTH, BKITIOYAIOIIEH:

3.1

yYMEHHE MPAaBUIILHO UCIOJIb30BATh U3YUCHHBIE BEIIECTBA U MaTEPHAIIHI (B
TOM YHCJIe MUHEpaTbHbIC yI0OPEHHSI, METAJLIbI U CIUIABHI, POy KTHI
nepepadoOTKH MPUPOIHBIX UCTOUHUKOB YTIIEBOIOPOOB (YTJIsl, TPUPOTHOTO
rasa, He)Tu) B OBITY, CEJIbCKOM XO3SIMCTBE, HA MPOU3BOJICTBE U TOHUMAHHE
3Ha4YeHUs )KUPOB, OCIIKOB, YIJIEBOAOB JUIsl OpraHM3Ma 4YesioBeKa; yMeHue
MIPOrHO3UPOBATh BIMSHUE BEIIECTB U XMMHUYECKUX MPOI[ECCOB HA OPraHU3M

YeJI0BEKA M OKPYKAIOLIYIO IPUPOAHYIO CpENy

3.2

YMCHHC UHTCTPUPOBATb XUMHUUYCCKUEC 3HAHUA CO 3HAHUAMU APYT'HX

y4€OHBIX TPEAMETOB

3.3

HaJIMYHE OMbITa PabOThI C pa3IMYHBIMU UCTOYHUKAMU HH(POPMAIIH 110
XUMUHU (Hay4dHasl 1 HAyYHO-TIONYJIsipHas TUTEpaTypa, CIOBapH,

CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHe 00BEKTUBHO OI[EHUBATh HH(POPMAIIHUIO O BEIIECTBAX, UX
MPEBPALLECHUAX U IPAKTUYECKOM IIPUMEHEHUN U YMEHUE UCI0JIb30BaTh €€

JUTSI pelieHust yueOHO-TT03HABaTEIbHBIX 3a/1a4

Branenne ocHOBaMH MOHSTUWHOrO arnmapaTa 1 CHMBOJIMYECKOT O sI3bIKa
XUMHH TSI COCTaBJICHUST (DOPMYII HEOPTraHMUECKUX BEIIECTB, YPaBHEHHMA
XUMHUYECKUX PEaKINii; OCHOBaMH XuMuueckoil HoMeHkIatypsl (IUPAC u

TPUBHAIILHOM)
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VMenue o0bICHITE CBA3b MONIOKEHUS dJIEMEHTA B Hepﬂozmqecxoﬁ

CUCTCMC C YMCJIOBbIMU XapaKTCPHUCTHKAMU CTPOCHUA aTOMOB XUMHUYCCKUX

5 AJIEMEHTOB (COCTaB U 3apsl AApa, 0011ee YUCIIO0 MICKTPOHOB),
pacrpeesieHueM 3JISKTPOHOB 110 YHEPT €THYECKUM YPOBHSM aTOMOB
MEPBBIX TPEX MEPUOIOB, KAJIHSI U KaJIBITUS
IIpencraBieHue 0 NEPUOANIECKON 3aBUCHMOCTH CBOMCTB XUMHYECKUX
3JIEMEHTOB (paJnycC aToMa, 3JICKTPOOTPHUIIATEIILHOCTD), IPOCTHIX U
6 CIIOXKHBIX BEIIIECTB OT IMOJI0XKEHUS dJieMeHTOoB B [leproandeckoii cucreme
(B MaJIBIX MEPUOJIAX U TJIABHBIX MOJATPYIINAX ) M 3JICKTPOHHOTO CTPOCHHUS
aToma
7 YMmenue kinaccu puImpoBath:
7.1 XAMHYECKUE DJIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHYECKUE PEaKITUU
8 YMeHue onpenesiTh:
8.1 BaJICHTHOCTb U CTCIICHb OKUCJICHHSI XUMUYECKHX 3JIEMEHTOB, 3apsij HOHA
8.9 BH/JI XUMUYECKOHN CBSI3HM U TUI KPUCTAJUIMYECKONU CTPYKTYPHI B
' COEIMHEHHSIX
8.3 XapaKTep Cpeibl B BOJHBIX paCTBOPAX BEIIECTB (KUCIIOT, OCHOBaHU)
8.4 OKHCIIUTEIIb U BOCCTAHOBUTEID
9 YMeHHe XapakTepru30BaTh PU3NICCKUE M XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOA, TpaduT, ajiMa3, KpEMHUH,
9.1 azot, pocdop, cepa, xyop, HATPUH, KT, MAarHUH, KaJIbIHK, aJFOMUHUH,
KEIe30)
CIIO’)KHBIX BEIIECTB, B TOM YHUCJIC UX BOJAHBIX PaCTBOPOB (BO/Ia, aMMHUAK,
XJIOPOBOZOPOJI, CEPOBOIOPO, OKCHJIBI M THIPOKCUABI MeTaiioB |-I1A
9 rpynn, amomunus, meau (11), muaka, sxenesa (11 u 1), okcuasr yriuepona
' (11 u V), xpemuust (1V), azota u dpochopa (I u V), cepsr (IV u VI),
CepHUCTasl, CepHasi, a30TUCTasl, a30THas1, GocPopHasi, yroyibHasi,
KpeMHHEeBasi KUCJIO0Ta U UX COJIH)
MPOrHO3UPOBATh M XapaKTePU30BaTh CBOMCTBA BEIIESCTB B 3aBUCUMOCTH OT
93 WX COCTaBa U CTPOCHHSI, TPUMCHEHUE BEIIICCTB B 3aBUCHMOCTH OT UX

CBOﬁCTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYICCKUX HpeBpaH_[eHI/Iﬁ B

PA3IMYIHbIX YCIIOBUAX
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YMeHue cocTaBisiTh MOJICKYJIAPHBIC U NOHHBIC YPABHCHHA peaKHHﬁ, B TOM

10
qucle:
10.1 peaxuuii HOHHOTO OOMEHa
10.2 OKHCJIMTEJIbHO-BOCCTAaH OBUTENIbHBIX PEAKIUI
103 WLTIO CTPUPYIOTIUX XUMUYECKHE CBOWCTBA M3y4EHHBIX KJIaCCOB (TPYyIIN)
' HEOPraHMYEeCKUX BEIIECTB
104 MOJITBEPIKAAFO X TeHETHIECKYIO B3aUMOCBSI3b MEXKy HUMHU
11 VMeHHEe BBIYUCIATE (IPOBOAUTH PACUETHI):
111 OTHOCHTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJTI0 XUMUYECKOT0 3JIEMEHTa B COCTUHEHUU
11.2 MAaCCOBYIO JOJIIO BEILIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €0 Maccy, 00bEeM ra3oB
114 M0 ypaBHEHUSM XUMUYECKUX pPeaKlUi U HAXOIUTh KOJINYECTBO BEIECTBA,
' 00BEM U MacCy peareHTOB UJIHM MPOIYKTOB peakluu
12 Bnanenue (3HaHHWE OCHOB):
OCHOBHBIMU METOJIaMU HaYYHOT'O ITO3HAaHUs (HaOII0eHnEe, H3MEPEHHE,
11 9KCHEPUMEHT, MOJICJIMPOBAHNE) TIPU U3YUYCHHUH BEIIECTB U XUMHUECKUX
' SIBIICHU; yMEHUE CPOPMYITUPOBATH IPOOIIEMY U MPEIIIOKHUTH MMYTH €€
pelieHus
122 6e3omacHOi paboThl C XUMUYECKUMH BEIIECTBAMU, XUMHUUYECKOU MOCY10M U
' 71a00paTopHBIM 000pyI0OBaHUEM
npaBuiiaMu 6e30MmacHOro oOpalieHus ¢ BeUeCTBAMU, UCIOIb3yEMbIMU B
IIOBCE/THEBHOM )KU3HH, TIPABUIIAMH TTOBEICHUS B LIETAX COEPEKESHUS
12.3 3J10pOBBSI M OKpY’KaIOLIE MPUPOAHON Cpe/Ibl; IOHUMAaHHUE Bpena
(omacHOCTH) BO3ICHCTBUS HA )KUBBIE OPTaHU3MBI O PEICIIEHHBIX BEIIECTB,
croco00B YMEHBIICHUS U IPEIOTBPALICHHS UX BPEIHOTO BO3/1EH CTBUS
13 Hanmune nmpakTHuecKrX HABBIKOB TNIAHUPOBAHUS M OCYIIECTBIICHUS
CIIEAYIOMINX XUMHUYECKIX IKCIIEPUMEHTOB:
U3y4YCHUE U ONHCaHUe (PU3NIECKIX CBOWCTB BEIIECTB; 03HAKOMIICHHE C
13.1 GU3HMYECKUMHU ¥ XUMUYECKUMU SIBIICHUSIMH; OTIBITHI, UJLTIO CTPUPYIOIINE
MPU3HAKYU MPOTEKAHMSI XUMUYECKHX PEAKITUI
13.2 M3YyYCHHE CIIOCOOO0B pa3/ieNieHUsI CMecei
13.3 NOJTyYeHHE KMCIIOPOAA U U3YUYEHUE €r0 CBOWCTB; OJIyY€HUE BOIOPOAA U
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H3Y4YCHHC €I'0 CBOfICTB; MMOJIYYCHUC YIJICKUCJIOIO Ir'ada U U3YUYCHHEC €Iro

CBOICTB; IOJIy4€HUE aMMHAKa U U3YUYEHUE €r0 CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM 10IeH

PpacTBOPEHHOrO BENIECTBA

135

MpUMEHEHUE UHIUKATOPOB (JJakMyca, METUJIopaHXa u ¢peHondTanenHa)

JUIsL OTIpE/IeNICHHs] XapaKTepa Cpebl B pacTBOpaxX KUCIOT U IesIouei

13.6

HCCIICIOBAaHHE U ONMCAHUE CBOMCTB HEOPraHUYECKUX BEIECTB PA3INIHBIX
KJIACCOB; U3y4EHHE B3aUMOECHCTBUS KHCIIOT C METaJlJIaMH, OKCUIaMHU
METaJUIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;
MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHUI; BHITECHEHUE OJTHOT'0 MeTaJlia
JIPYTHM U3 PACTBOpa COJIM; UCClieoBaHUuEe aM(OTEPHBIX CBOWCTB

TUJIPOKCUJIOB AJIFOMUHHUS U [IUHKA

13.7

peuIeHrEe SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM: « OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHEHUN»; « DIEKTPOJUTHYECKAS U CCOLNALUSD;
«Baxueiinme HeMeTalIbl U UX COSTUHEHU»; « BaxkHelme MeTaaibl ¥ UX

COEIUHEHU

13.8

XHUMHYECKU € IKCIIEPUMEH ThI, WILTIOCTPUPYIOIINE TPH3HAKU IPOTEKAHUS
peakuii HOHHOTO 00MEeHa; KaYeCTBEHHbBIE PEAKIIMH Ha TPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpaxX MOHBI: XJIOPH]I-, OpOMHU/I-, HOAUI-, CyIbdaT-, hocdat-,

KapOOHAT-, CHIIMKAT-aHUOHBI, TUAPOKCU -HOHBI, KATHOHBI aMMOHUS,
MarHus, KajabIus, aTFOMUHUS, xKeme3a (2+) u xenesa (3+), menu (2+),

[IAHKA

14

VYwmenue:

141

IIPEJCTAaBIIATh PE3yJIbTaThl IKCIIEPUMEHTA B ()OpPME BHIBOJIOB,
JI0Ka3aTeNIbCTB, TPapUKOB U TaOJIUL U BBISIBIATH SMIUPUIECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHAaBJIMBATL CBA3HU MCXKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKUMHU
SABJICHUAMU U IIpoLeCcCaMu, MPOUCXOAAIIUMMHA B MAKPO- U MUKPOMHUPC,

OOBSICHATH NPUYMHBI MHOI000pa3usi BEILECTB
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HHEPEYEHbDb 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMbIil 3JIEMEHT COIEPKAHUSA
1 [lepBoHavabHBIE XUMUYECKUE TOHSATHU S
1.1 UYucteie BemecTBa 1 cMecH. CIocoOb! paseneHus cMeceit
12 ATOMBI U MOJIEKYJIbI. XUMUYECKUE 1eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
' IIpocThle U CIOXKHBIE BEIIECTBA.
13 Xumnueckas popmyrna. BareHTHOCT, aTOMOB XUMHUYECKUX 1eMEeHTOB. CTeneHb
. OKHUCIICHHUS
3aKOH MOCTOSIHCTBA cOcTaBa BelecTB. OTHOCUTENIbHAS ATOMHAsI Macca.
1.4 OTtHocuTeNnbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XMMHUYECKOr 0 3JIEMEHTA B
COCIMHEHUH
15 KonuuectBo Bemecrsa. Moibs. MomsipHas Mmacca. MoJisspHbIi 00BEM ra30B.
' B3anmocCBA3b KOJIMUECTBA, MACCHI U YU CIa CTPYKTYPHBIX €AMHUL BEILIECTBA
16 duznueckre U XMMUYECKUE BJICHUs. XUMHUYECKas peakuus U €€ Npu3Haku. 3aKOH
' COXPAHEHMS MACChl BELIECTB. XUMUYECKUE YPABHEHHUS
[Tepnoanueckuii 3axkoH u [leproanueckas cucrema XMMUYECKUX 3y1eMeHToB J[. 1.
2
MenneneeBa. CTpoeHre aTOMOB
[Tepnonnueckuit 3axoH. [leprnoanyeckas cucremMa XUMUYECKUX 351eMeHToB [[. 1.
2.1 Menpeneesa. [lepuoas! u rpynmsl. PU3N4ECKUN CMBICI TOPSAKOBOrO HOMEPA,
HOMEPOB IIEPUOJa U TPYIIIBI dJIEMEHTA
Crpoenne atoMoB. CoctaB aTOMHBIX sjiep. M3oTomnbl. DnekTponsl. CTpoeHune
2.2 | 2JEKTPOHHBIX 000J0YEK aATOMOB MEpBBIX 20 XUMUUECKUX 1eMeHTOB [lepuonnaeckoii
cuctemsl /.M. Menneneera
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
23 MIEpUO/I0B, Kaus, KaJiblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIbHOCTH,
' METAJJIMYECKUX U HEMETAININYECKUX CBOWCTB) U UX COETUHEHUN B COOTBETCTBUHU C
IIOJIOKEHUEM DJIEMEHTOB B [lepronnueckoil cucTreMe U CTPOEHHEM X aTOMOB
3 Crtpoenue BemecTBa
Xumuueckast cBsa3b. KoBaneHTHas (MoJisipHasi U HEMOJSIPHASI) CBSI3b.
3.1 DNEeKTPOOTPULIATEIBHOCTh XUMUYECKNX 1eMEHTOB. VloHHasA cBa3b. MeTanmnueckas
CBA3b
3.2 Tumbl KpUCTANIMYECKUX PEIIETOK (aTOMHAsI, HIOHHAs, METaJNIMYECKasi), 3aBUCUMOCTh
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CBOMCTB BeIlleCTBa OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I U BUJIa XUMHUYECKOH CBSI3HU

Baxwuelimue npeacraBuTenn HeOpraHnyeckux peniects. Hemeranisl u nux

‘ coeMHEeHMsI. MeTaibl M UX COESIUHEHUS
Knaccuduxamus 1 HOMEHKJIaTypa HEOPraHMUECKUX COSAMHEHUN: OKCHI0B
i1 (coneobpa3yromye: OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHbIE) U HECOJIE00Pa3yIOLIHE;
' OCHOBaHUH (1IE10YM U HEPACTBOPUMbIE OCHOBAHHUS); KUCIIOT (KUCIOPOACOAEpKaIINe
1 OECKHCIIOPOIHBIC, OJTHOOCHOBHBIC U MHOTOOCHOBHBIE); COJIeH (CPETHUX M KHCITBIX)
42 du3nveckre 1 XMMUYeCKHe CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJIOPO/A,
' XJI0pa, KUCJI0poa, cepbl, a3ora, pocdopa, yriepoaa, KpeMHUs
du3nvecKkre U XMMUYeCKHe CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB: JIUTHS, HATPUS,
4.3 KaJvsl, MarHus ¥ KaJbIs, allOMUHUS, jKeJe3a. DIEeKTPOXUMHUUECKUN psilt
HANPSHKCHUH METaJlIOB
44 dusnueckre 1 XMMUYECKUe CBOWCTBA BOJIOPOAHBIX COCAMHEHNUN HEMETAIIOB!
' XJIOpPOBOJIOPO/Ia, CEPOBOJOPO/IA, aMMHAKa
dusznvecKue U XuMUUECKHUE CBOMCTBa okcu10B HemeTasuioB: cepsl (1V, VI), azota(ll,
45 IV, V), dochopa(lll, V), yraepona(ll, V), kpemuusa(l1V). ITonyueHue okcuioB
HEMETaJUIOB
45 Xumuueckue cpoiictBa okcuoB: MetaiioB |A—I1A rpynm, munaka, meau(l1) u sxxenesza(ll,
' [11). [Tosry4eHne OKCHUIOB METAILIOB
XuMHUECKHe CBOMCTBA OCHOBAHUHN 1 aM(OTEPHBIX TUAPOKCUIOB (Ha IpUMeEpe
4.7 TUAPOKCHJIOB AJIFOMUHUS, JKele3a, IIMHKa). [lomydueHure ocHoBaHUM 1 aM(pOTEPHBIX
TUPOKCH]IOB
OO01re XMMHYecKre CBONCTBA KUCIIOT: XJIOPOBOIOPOAHOI, CEpOBOAOPOTHOM,
48 CEpHUCTOM, CEPHOM, a30THOM, PochopHOIt, KPpEeMHUEBOM, YyroyibHOI. Ocolbie
' XMMHUYECKUE CBOMCTBA KOHLIEHTPUPOBAHHOW CEpHOM U a30THOU KU CIIOT. [IosrydueHue
KHCIIOT
4.9 OO6mue xuMUYecKue CBOMCTBA cpeaHux coneil. [lomyduenue comneit
410 [Tonyuenue, cobupanue, pacrno3HaBaHHe BOAOPOa, KHCIOPOAa, aMMHAKa,
' YIIIEKUCIIOro ras3a B Jabopatopuu
411 [Tomyuenue aMmMuaka, CepHON U a30THOM KUCJIOT B MPOMBINIIIEHHOCTH. O01me
' CIOCOOBI MOJTYYEHHUSI METAJIIOB
412 I'eneTnueckas cBsI3b MEXy KJ1acCaMH HEOPTaHMUECKUX COEIMHEHUM
5 XUMHYECKHE peaKuu
5.1 Knaccudukarus XuMu4ecKuX peakiuil Mo pa3inyHbIM IpU3HAKaM: 0 YUCITY U
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COCTaBYy YYacTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3G deKTy, 0 U3MEHEHHIO

CTEIICHEN OKMCICHHUS XUMUYECKUX DJIEMEHTOB

TemioBoii 3((peKT XMMHUUECKON peaklMy, TEPMOXUMUYECKUE YpPaBHEHUS. DK30- U

> SHJIOTEPMUYECKHE PeaKluu. TepMOXUMHUYECKHE YPAaBHEHHS
OKHCAUTETLHOBOCCTAHOBUTENbHBIE peakny. OKHUCIUTENN U BOCCTAHOBUTEIH.
5.3 [Tporeccsl OKHCIIEHUS! U BOCCTAaHOBJICHUS. DJIEKTPOHHBIN OaslaHC
OKHCIIUTEJIbHOBOCCTAHOBUTENILHOM peakLun
£ 4 Teopust 37eKTpOMUTUYECKON qucconuanuu. KaTuoHbl, aHHOHBI. DIIEKTPOJIUTHI U
' HeRJIeKTPOJUTHL. CUiIbHBIE U cladble 3JIeKTPOauThl. CTeneHb 11 CCOlHaluu
- Peakuuu noHHoro ooOMeHa. Y cioBUs IPOTEKAHUs PeaKLuii MOHHOTO OOMeHa, MOJIHbIE
' U COKpallEHHble HOHHbIE YPABHEHUS peaKLnuit
6 XUMHS ¥ OKpYXKarolas cpesia
BemecTBa 1 MaTepuaisl B IOBCEIHEBHOM KU3HM 4eI0BeKa. be3onacHoe
6.1 UCIIOJIb30BaHUE BEIIECTB M XUMUUECKHUX peakiuil B maboparopuu u ObiTy. [lepas
HOMOIIb IPH XMMUYECKUX 0XKOT'ax U OTPABJICHUIX
XUMHUECKOe 3arps3HeHHe OKpYXKaroUle cpeabl (KUCIOTHBIE T0XKIU, 3arpI3HEHHE
6.2 MOYBBI, BO3/IyXa U BOAOEMOB), CIOCOOKI €ro mpeaoTBpaiienus [Ipenensuas
' nonyctumast konuenTpanus Bemects ([1/1K). Pons xumuu B perieHun 3K0I0rH4ecKux
npoOieM. Y cuieHue napHukoBoro 3(h¢exra, pa3pymeHrne 030HOBOTO CIIOS
[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSTUHEHH B OBITY,
MEIULIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM X034icTBe. [I[pruMeHeHne MeTauioB 1
6.3 CIIJIABOB (CTalb, YYTYH, JIOPATIOMUHUIN, OpOH3a) B OBITY M TPOMBIIINIEHHOCTH UX
coenuHeHUi. [1oHATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3uHu
6.4 [TpupoHbIE HCTOUYHUKHU YTIEBOJOPOIOB (YI0ib, IPUPOAHBIH ra3, He(Th), HPOAYKTHI
' ux nepepadboTku (0€H3UH), UX POJb B OBITY M IPOMBIIIICHHOCTH
[lepBoHauasbHbIE MOHITUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEAMHEHUSX yIilepoJia
65 (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ITaHOJ, ITIMLEPUH, YKCycHasl kucnoTa). [Tonstue o
' OMOJIOrMYEeCKU BaXKHBIX BEILECTBAX: )KUPAX, OIKAX, YTIEBOJAX — U UX POJIH B KM3HU
YeJI0BeKa
7 Pacuérsr:
7.1 1o ¢GopMyinaM XUMHUYECKUX COCANHEHUM
7.2 Macchl (MacCOBOM) 1011 pacTBOPEHHOTO BEUIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUIM
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CUCTEMA KOHTPOJIBHO-UBMEPUTEJIBHBIX MATEPUAJIOB.
CUCTEMA OIIEHUBAHMUA

B TlonoxkeHnn o0 TeKylmleM KOHTpPOJE M HOPMAax OLEHKM 3HAHWU,
yMeHu#, HaBblkOoB ydamuxcsi ¢ OB3 (Ha ocHoBanuu 3akona PD «O06
oopazoBanum» (Ne 315-®3 or 01.03.2025 mn.1 wu.S.crares 108), B
cootBeTcTBUU ¢ «KoHIenueln KoppeKIMOHHO-Pa3BUBAIOIIET0 00yUeHHS B
o0Opa3oBaTeIbHBIX YUPEKIACHUAX), pa3paboTaHHOI HNucturyrom
KOppekiuoHHOM mnenaroruku PAQO U  peKOMEHJOBAaHHOW  KOJUJIETHei
MunoOpazoBanust P® 11 ucnonb30BaHUS B CHUCTEME OOpa3oOBaHUSs
Poccun) npenycMoTpeHsl CleAyoIne peKOMEH Iallun:

l. oueHuBarb yyanmuxcd B TEYEHHME BCEro ypoka (OLEHKa
coyeTaTesbHas ),

2. OCYILECTBIATh OLEHKY JOCTHMIKEHUMN y4JalIuXcs B COMOCTABJICHUH C
UX K€ MPEAIIECTBYIOIUMH TOCTHKEHUSIMU;

3. wu30erarb CpaBHEHUS JOCTUKEHUN y4alUXCS C IPYTUMHU JEThMU;

4. coyeraThb OLEHKY YYMTENsS C CaMOOLICHKOM IIKOJbHUKOM CBOMX
JIOCTHKCHMU;

5. mpu OOCYXIEHUU TOJIOKUTEIbHBIX PE3YJIbTaTOB MOAYEPKUBATH
MPUYMHBI YCIIEXOB IIKOJIbHUKA (YCUIIME, CTapaHHe, HACTPOCHUE, TEPIICHUE,
OpPraHu30BaHHOCTh, T.€. BCE TO, YTO YEJOBEK CIOCOOEH M3MEHUTh B cede
cam);

6. co3maBaTh OOCTAHOBKY JIOBEPHUsI, YBEPEHHOCTH B yCIIEXE;

7. He yKa3blBaTh MPHU OOCYKIEHWU MPUYMH HEyAau IIKOJbHUKA Ha
BHYTpPEHHUE CTaOMIIbHbIE (aKTOPhI (XapakTep, YPOBEHb CIIOCOOHOCTEH, TO,
4YTO peOCHOK CaM M3MEHUTh HE MOXKET), BHEIIHUE M3MEHYMBBIE (PaKTOPHI
(ynaua u Be3eHUE);

8. YUUTHIBATHh MpPHU OLEHKE PE3YJbTATHl PA3JIMYHBIX BUIOB 3aHSATHUM,
KOTOpbIE€ TO3BOJISIIOT MaKCUMajibHO JupdepeHrpoBaTh H3MEHEHUS B
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y4eOHBIX TOCTIKEHUAX MIKOJHFHUKOB (OIIEHKH 3a BBIMOJHEHHE padoOT Ha
WHJIUBUTyaTbHBIX U TPYIIIOBBIX 3aHATHUSX);

9. ucCnonb30BaTh pas3iuyHble (OPMBI MEJArOrMUYECKUX OLEHOK —
pa3BepHYThIE OMHUCATENbHbIE BUIBI OIEHKM (HEKOTOpas yCTHas WIH
MUCbMEHHAs ~ XapaKTEPUCTUKA  BBIMOJIHEHHOTO  3a/JIaHMs, OTMETKa,
pPEUTHUHTOBas OIICHKAa W JAp.) C IeNbl0 M30eraHus TPUBBIKAHHUS K HUM
YYEHUKOB U

10. CHIDKEHHUS BCJIEICTBUE 3TOTO UX MOTUBUPOBAHHOMN (PYHKIINH;

11. ucronp30BaTh pa3NuYHbIE BAapUAHTHl B3aMMOKOHTPOJS: YUCHHKHU
BMECTE MPOBEPSIOT CHayayia paboTy OJHOro pedeHKa, 3aTeM BTOPOro, WU
OOMEHUBAIOTCS Ui MPOBEPKHU pabOTaMu, UM OJJUH YUYEHUK MPOBEpseT 00e
paboTHI.

Cucrema KOHTPOJIHHO-U3MEPUTEIBHBIX MaTEPHUAIOB BKIIOYAET B ceOs
TECTOBbIE MAaTepuaibl, TEKCThl KOHTPOJIbHBIX pabOT, BOMPOCHI Jis
TEKYIIEH, MMPOMEKYTOUYHON M UTOrOBOM aTTECTAIlMU, BKIKOYAECT KPUTEPUU
OLIEHKHU MTPOBEPOUYHBIX padoT.

KouTpons 3HaHMI W yMEHHMH MOXKHO OCYIIECTBISATH B (opme
WHANBUAYATLHOTO W (DPOHTAIBHOTO  OMpOCa, YCTHBIX  OTBETOB,
CaMOCTOSITEJIbHBIX ~TUCHBMEHHBIX pa0OT, BBIMOJHEHUS MPAKTUYECKHUX
3aJJaHui, TECTOB, KaK HaumOoJiee MCUXOJIOIMYECKH TOHKOI'O MHCTPYMEHTa
oueHuBanus u np. Heo6xoammo co3gaBath Ha ypoKe CUTYalMIO YCIexa,
TaKk CTPOUTH 3aJaHMsI, UYTOOBI Ka)XIbli YYEHHUK MOI JIOOMTBCS ycmexa U
OpPraHW30BaTh pabOTy TaKUM 0Opa3oM, YTOOBI JCTH MOJIYYaId HAaBBIKH HE
TOJIbKO MHJWBUIyaJIbHON pabOThl, HO U pabOThl B KOJUIEKTHBE, YUUTh HX
TEPIUMOCTH, B3aHMOIIOHIMAHHUIO ¥ B3aUMOBBIPYUKE.

CaMbIM TJIaBHBIM NPUOPUTETOM B padOTE C TaKUMHU JIETbMH SIBIISIETCS
UHOUBUOYATbHBLIL NO0X00, C YYETOM CHEUU(PUKUA TCUXUKH M 310POBbS
Kaxzaoro pedénka. s coBeplIEHCTBOBaHMSI MPOLECCOB (HOPMHUPOBAHMS

KIIFOYCBBIX KOMHCTCHHI/Iﬁ Ba)XHO IIPUMCHATHL MCTOAbBI, IIO3BOJIAIOIINC
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KOMIIEHCUPOBAaTh W KOPPEKTUPOBATh MPOLECC OBJAJCHUS YYAIIUMHUC
YMEHUSIMUA CaMOOPraHHU3allii y4eOHOU JesTelnbHOCTU. B cBA3M ¢ 3TuM
HauOosiee F(PPEKTUBHBIMU SIBJIIOTCS aKTUBHBIE METOJIbI OOYYEHUSI, TaKUe
KaKk TpoOJIEMHBIE, BKIIOYAIONIUE B ce0s IIOCTAHOBKY IPOOJIEMHOM
CUTyalluH, Y4eOHO-HCCIIEIOBATEIbCKUE, WIPOBBIC, a TAKKE BOBIICUECHUE
yUaIlUXCsl B IPAKTUYECKYIO JIEATEIbHOCTD.

BrinonHenne mnpakThyeckux padOT 3aHUMAET OMNPENETHEHHYI 4YacTh
YPOKOB M SIBJIIETCS HEOTHEMJIEMOM YacThIO MPOrpaMMHOr0 MaTepualia Io
npeamery. Y MHorux gnereii ¢ OB3 HaOmomaloTcs TPYJHOCTH C
BOCHPUATHEM TEOPETUYECKOI0 MaTepHaia, HO MPaKTHYEeCKUue padoThl OHU
BBINIOJIHAIOT C  yAOBOJIbCTBHEM. lIpakTnueckue paOOThl HALIETUBAIOT
yyalIuxcsi Ha aKTHBHYIO [103HABaTENIbHYIO JESITENbHOCTh, KOTOpas
MOJITOTABIIMBAET UX K BBINOJHEHUIO CAMOCTOSATENLHBIX PA0OT TBOPUYECKOTO
XapakTepa, MOMCKY HOBBIX 3HAHUI U OBJIAJICHUIO HOBBIMU YMEHUSIMHU.

Hcnonvzoeanue mecmog 6 o0OyueHUU  A6IAEMCA  OOHUM U3
PAYUOHATLHBIX OONOJHEHUll K Memooam NpOoBepKuU 3HAHUL, YMEHUU U
Haewikos y yuawuxcs ¢ 311P.

Ha3naueHue TecTOB — JMArHOCTUKA COCTOSHHUS M TMPOOJeM pabOThI
y4aluxcs ¢ IporpaMMHBIM MAaTEPUATIOM Ha KaXJOM JTare €ro U3y4yeHus:
BBISIBJICHUE BO3MOJKHBIX 3aTPyAHEHUN, MPOOETIOB, CMEIICHUS TOHSTUM,
3HAHWS TIPABUJI, U YMEHUS UX PUMECHSITh.

TecTtupoBaHre MOXKET TPUMEHATHCS HA Pa3HbIX dTanax 00y4eHHUs:

- BBOJIHOE TECTHPOBAHHUE — IOJIYYEHUE CBEIECHUM 00 HCXOJHOM YpPOBHE
3HAHWUH y4daluxcs;

- TEKyllee TECTUPOBAHUE — JJisI JMKBUAALUMU MPOOEIOB M KOPPEKUUHU
YMEHUU U 3HAHUMU;

- UTOTOBBIM TECT — CHUCTEMATU3HpYyeT, 0000IIaeT yuyeOHbI Marepual,
npoBepsieT cHhOPMUPOBAHHBIC 3HAHUS U YMEHHUSI.

TecThl BBIABISAIOT HE TOJIBKO YPOBEHb 3HAHUM, YMEHUN U HABBIKOB, HO
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U XapakTep pabOThl, KOHKPETHBIC TPYAHOCTH, MPOOETHI B 3HAHUSAX U
OMOKA KaXJIOro YYEHWKA, TaK KaK 3a KaXIbId MpaBUIbHBIA OTBET
peOeHOK Toy4aeT Oasl W Bce pe3yibTaThl (ukcupyroTcsa. Otcrona
IIUPOKHUE BO3MOXKHOCTH JUISI OOOCHOBAHHOT'O UHOUBUOYAILHO20 NOOX00d K
yUdanuMces, I TPEeIYIPEeKISHNS WX OTCTaBaHUSA M YIy4YIIICHUN METOIUKA
MIPETOoaBaHu.

Opranu3yss npoBepKy 3HaHMM y wmKoIbHUKOB ¢ OB3, cnenyer
UCXOIUTh U3 JOCTUTHYTOI'0O UMH MUHUMAJIBLHOTO YPOBHS U U3 BO3MOXKHBIX
OLIEHOK BBIOMpATh TaKyl, KOTOpas CTUMYIUpOBaja Obl UX y4EeOHYIO H
MPAKTUYECKYIO JesATeNbHOCTh. KoNnuecTBeHHAs] XapaKTepuCTUKa 3HAHUU,
YMEHUW, HaABBIKOB OMNpEACNAETCS Ha OCHOBE IPOBEPOUYHBIX pPabOT IO
MpeIMETY.

B koHIIe n3ydeHus: KaKa01 TEMBI TOBOASITCS NPOMENCYMOUHBLE UMO2U
YCBOCHHS MIPEeIMETa Ha OCHOBE aHAIN3a Y4EOHBIX JOCTHUKEHUHN ydallluXCs.
HUmoeosviti pesynbmam yCBOGHHS TMpeAMETa ONpENeNseTcss B KOHLE
y4eOHOro rojia Ha OCHOBAaHUM MPOMEKYTOUHBIX PE3YJbTATOB H3YUCHUS
OTIENbHBIX TEM TPOTPAMMBI W HTOTOBOH KOHTPOJBHOW pPAaOOTHI IO
peaMeTy.

Bce BUIBI KOHTPOJBHO-OIEHOYHBIX PabOT MO YJYEOHBIM IIpeaMETaMm
OILICHUBAIOTCS B TMPOIEHTHOM OTHOIIEHUU K MaKCHUMAJIbHO BO3MOKHOMY
KOJINYECTBY OAIITIOB, BBICTABIIIEMOMY 3a paboTYy:

Ouenka «yodognemeopumenvbHoy - BbIoMHEHO OT 30
% 1o 50 % 3amanuii. OLieHKA «X0poui0» - BBIIIOTHEHO OT
51 % no 65 % 3amanuii.

Onenka «omauuHoy - BBITIOJHEHO CBBIIIE 65 % 3a1aHui.

Ouyenka nucbMeHHbIX KOHMPOJIbHBIX PAdOm

Ouenka «5» CTaBUTCA 3a pabOTy, BHIMOJHEHHYIO MTOJHOCTHIO 0€3 OIIUOO0K
¢ 1-2 uegouéramu.

Ounenka «4» 3a paboTy, BBIIIOJIHEHHYIO MMOJHOCTHIO, HO TIPU HAJIMYUU B
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Hel He 0osiee 0JJHOM HerpyOoi OMIMOKUA M OJTHOTO — TPEX HET0UYETOB.

Ounenka «3» CTaBUTCS, €CIIM YYEHUK MPABUIHLHO BBIMOIHUI HE MEHEe
2/3 Bceil pabOThI WK AOMYCTUNI HE 0oJiee TpeX HErpyObIX OIIMUOOK; OHOM
HerpyOol OomuOKN U TPeX HEIOUETOB; MpU HATU4YUH 4-5 Heq0uETOB.

Ounenka «2» CTaBUTCS, €CIU YMCIO OIMIMOOK W HETOYETOB MPEBHICHIIO
HOPMY JIJISI OIICHKU «3» WJTM TIPABIIJILHO BHITIOTHEHO MeHee 2/3 Bceid paboThl.

Ounenka «1» craBUTCS B TOM CiIydae, €Clid YYCHHK HE MPHUCTyMal K
BBITIOJTHEHUIO paOOThl WM TpaBWibHO BbimosHWI He Oosee 10 % Bcex
3aJaHuid, T.e. 3amucal yCJIOBUME OAHOW 3aJadyd B  OOILIENPUHATHIX
CUMBOJINYECKUX 0003HAUCHUSIX.

Yuutenr uMeeT MpaBO TOCTaBUTh YYCHUKY OICHKY BBIIIE TOM,
KOTOpasi MpelyCMOTpEHa «HOpPMamMmu», €clid YYEHHUKOM OpPUTHMHAIBHO
BBHITIOJIHEHA padoTa.

[Ipy BBIMONHEHUH KOHTPOJBHBIX pPabOT MPENYCMOTPEHBI BapUaHTHI
paboT Ha ONpeAeNEHHYIO OLEHKY (Pa3HOYPOBHEBbIE KOHTPOJIbHBIE paOOTHI).

Ouenka 1a00pamopHblX U RPAKMUYECKUX padom.

Ouenka «5» cTaBUTCS, €CIU yYalllMiiCsl BBIMOJIHSAET padOTy B IMOJHOM
00BEME C COONIOICHHEM HEOOXOIUMOM TOCTIEI0BATEILHOCTH MPOBEACHUS
ONBITOB M W3MEPEHUN; CaMOCTOSTEIIbHO U PAIlMOHAIbHO MOHTHUPYET
HE00X0oAMMOe O00OpYyJOBaHME; BCE OMNBITHI MPOBOAMT B YCIOBUAX U
pexxuMax, 00ecrneuynBarolIMX TMOJIyUeHHE TPAaBUIBHBIX pPE3yJIbTaTOB U
BBIBOJIOB; COOJItO/IaeT TPeOOBaHUS MpaBUJ TEXHUKU OE€30MacHOCTH TPYAa;
NPaBUJIBHO U AaKKypaTHO BBHIMIOJHSIET BCE 3allMCH, TAOJUIBl, PUCYHKH,
YepTexu, TrpauKky, BBHIYUCICHUS, NPABHILHO  BBLINONHSAET  aHAIU3
ITOTPELIHOCTEN.

Ouenka «4» 3a paboTy, €Clii BBITIOJIHEHBI TPEOOBAHUS K OI[EHKE «5», HO
OBLJIO JOMYILEHO JABa - TPU HEA0u€Ta; He Oosee OAHOM TpyOoW OMUOKH U
OJIHOT'O HEJ0YETA.

Ouenka «3» craBUTCS, €Ciau paboTa BBINMOJHEHA HE TOJHOCTHIO, HO
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00BEM BBHITIOTHEHHON YacTH TaKOB, YTO MO3BOJISICT MOJYYUTh MPABUILHBIN
pe3yJIbTaT U BBIBOJ; €CJIM B XOJI€ MPOBEJEHUS ONbITa U MU3MEpPEHUs ObLIU
JIOMYIIEHBI OIIHOKHU.

Onenka «2» craBUTCA, €clu paboTa BBHINIOJIHEHA HE TOJHOCTBIO H
00BEM BBIMMOTHCHHOW YacTH HE TO3BOJISIET CAEaTh MPAaBWILHBIX BBIBOJIOB,;
€CIIM  OMBITBI, W3MEPEHUs, BBIYUCICHUS, HAOIIOJEHUS TMPOBOIUIUCH
HETPABWIIBHO.

Onenka «1» craBuTCca B TeX CilydasX, KOTJa Yy4dallMiCs COBCEM HeE
BBITIOJTHUIJI pabOTy WM HE COOMI0aT TpeOoBaHmit 0€30MTaCHOCTH TPY/Ia.

B tex cmyuwasx, korja ydamuidcs mokaszajd OpUTMHAJIbHBIA M Haubosee
paIMOHAIILHBIN TIOIX0/T K BRIMTOJHEHUIO pabOTHI M B TIpoliecce paboThl, HO HE
n30exan TeX WIM WHBIX HEJIOCTATKOB, OIEHKA 3a BBHINOJHEHHUE padOTHI MO
YCMOTPEHHUIO YUHUTENAS MOXKET OBITh TIOBBIINICHA 110 CPaBHCHHUIO C
yKa3aHHBIMH BBITIIE HOPMaMHU.

Ouyenka ycmuwix omeemoe.

OneHka «5» CTaBUTCA B TOM CJIydae, eCi y4Jaruiics

a) oOOHapyXuBaeT TOJHOE T[OHMMAHWE XHUMHUYECKOH CYIIHOCTH
paccMaTpUBAEMBIX SIBJIEHUN U 3aKOHOMEPHOCTEM, 3HAHUE 3aKOHOB U TEOPHH,
yMEET TOATBEPIUTh WX KOHKPETHBIMH TPUMEpPaMH, TPUMCHUTh B HOBOM
CUTYallU{ U TPHU BHITIOJTHEHUHW MTPAKTUYECKUX 3aJIaHUN;

0) maért TOYHOE OmpenelcHHE M HWCTOJKOBAHWE OCHOBHBIX TOHSITHM,
3aKOHOB, TEOPHil, a TaKKe MPABUIILHOE ONpEIeICHUEe XUMUUECKUX BEITUYHH,
UX €MHUI] U CITIOCOOOB U3MEPEHHS,;

B) TEXHUYECKHM TPAMOTHO BBIMIOIHIET XUMHUYECKUE OIBIThI, YEPTEXKH,
CXeMbI, TpauKH, COIMYTCTBYIONIME OTBETY, IMPAaBUJILHO 3alHCHIBACT
bopMyJIbL, TTOJIB3YACH TPUHATON CUCTEMOM YCIOBHBIX 0003HAUYCHUI;

I) TPU OTBET€ HE IOBTOPSET MIOCIOBHO TEKCT Y4eOHHKA, a YMEeT
oTo0paTh TJIaBHOE, OoOHapy>KUBaeT CaMOCTOSITEIbHOCTh U

APTYMCHTUPOBAHHOCTD CY)KJIGHHﬁ, YMECT YCTAHOBUTL CBSA3b MCKIAY
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W3y4aeMbIM U paHEe W3YYEHHBIM MATEpPHAIOM IO KypCy XUMHUHU, a TaKKe C
MaTepHalioM, YCBOCHHBIM IIPU U3yYEHUHN JPYIMX CMEKHBIX IPEIMETOB;

) yMEET TMOAKPENUTh OTBET HECIOXKHBIMH JIEMOHCTPAlMOHHBIMH
OIbITAMU;

€) ymeeT JenaTh aHaiu3, 000OIIEHHS W COOCTBEHHBIE BBIBOJBI IO
JAHHOMY BOIIPOCY;

) YMEET CaMOCTOSITEIbHO W PAIlMOHAJIBHO paboTaTh € y4EOHHMKOM,
JOTIOJHUTENILHON JIUTEPATYPOr U CIIPaBOUHUKAMU.

Onenka «4» cTaBUTCS B TOM Cllydae, €CJIH OTBET YAOBJIETBOPSET
HA3BaHHBIM BBILIETPEOOBAHUSAM, HO YUaIIHICS:

a) JIOMyCKaeT OJHy HerpyOyro omuOKy UM He OoJyiee IBYX HEAOUYETOB U
MOXXET WX HCIPaBUTh CaMOCTOSITENbHO, WJIM MpPU HEOOJBIIOW MOMOIIU
YUUTETS;

0) He o00sazaerT OOCTATOYHBIMM HaBbIKAMH PabOThl CO CIPaBOYHOU
auTepaTypoll  (Hampumep, VYUEHHMK yMEeT BCE HaWTh, MPaBUILHO
OPUEHTUPYETCS B CIIPAaBOYHUKAX, HO PA0OTAET MENJICHHO);

Ounenka «3» CTaBUTCS B TOM Ciy4ae, €Ciu OOydaroImuics MPaBUIBHO
NOHUMAeT XHMMHYECKYI0 CYIIHOCTh pPacCMaTpUBAE€MbIX  SABJICHUN U
3aKOHOMEPHOCTEM, HO IIPpU OTBETE:

a) OOHapyKMBaeT OTAENbHBIE MPOOENTbl B YCBOSGHUHU CYIECTBEHHBIX
BOIIPOCOB Kypca XUMHUH, HE NPEMSATCTBYIOIIHME JaJbHEHIIEMY YCBOEHHIO
MPOrpaMMHOI0 MaTepuaa,

0) UCTIBITHIBACT 3aTPYJHEHHS B MPUMEHEHUH 3HaHUN, HEOOXOIUMBIX IS
pelieHusT 3aJad  Pa3NMUYHBIX THUIIOB, TMpPU OOBSCHEHUH KOHKPETHBIX
XUMHUYECKUX SIBJICHHM Ha OCHOBE TEOPUHM W 3aKOHOB, WJIM B MTOATBEPKICHHUU
KOHKPETHBIX ITIPUMEPOB NMPAKTHYECKOI0 IPUMEHEHHS TEOPHH;

B) OTBEYAET HEMOJHO Ha BOIPOCHI yuuTess (Yrnyckas U OCHOBHOE), WU
BOCTIPOM3BOJIUT COZEPKAHUE TEKCTa yueOHHKa, HO HEJOCTATOYHO MOHUMAET

OTACJIBHBIC ITIOJIOXKCHUSI, UMCIOIIINEC BAXXHOC 3HAYCHHUEC B 3TOM TCKCTC,
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r) OOHapy>XMBaeT HEJOCTATOYHOE MOHUMAHHUE OTIEIbHBIX IMOJOKECHUI
IpU  BOCIPOU3BEICHUM TEKCTa Y4YeOHHMKA, WJIM OTBEYACT HEMOJHO Ha
BOTIPOCHI YIUTEIIS, TOMyCKask OJIHY - IB€ TPyObIe OMMUOKH.

OueHka «2» cTaBUTCS B TOM CITy4ae, €CJIM YUCHUK:

a) HE 3HACT M HE IMOHUMACT 3HAYUTENBHYIO WM OCHOBHYIO YacTh
MPOrPaMMHOT0 MaTepuaja BIPEeax MOCTaBICHHBIX BOMPOCOB;

0) wiu umeer ciaabo cHOpPMYIUpPOBAHHBIC U HEIMOJHBIC 3HAHUA U HE
yMEeT MPUMEHSATh HMX K PENICHUI0O KOHKPETHBIX BOMPOCOB M 3a7ad Ii0
o0pasily ¥ K MPOBEACHUIO OTBITOB;

B) WIM INPU OTBETE JOIMYCKaeT Oosee NBYX IpyObIX OIMIMOOK, KOTOpHIE
HE MOKET MCIPABUTHIAXKE TIPH MIOMOIIH YIUTEIIS.

Ounenka «1» craBUTCS B TOM Clly4dae, €CJIM YYCHHK HE MOXET OTBETHTH

HHM Ha OAWH HU3IIOCTABJICHHBIX BOIIPOCOB.
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Just peanu3anuu mporpaMmmsbl HCHOJABb3YIOTC ocodust u3 Y MK no

XuMuM 1J14 negarora u 00y4arouiuxcs.
Jlns meparora:

1. Xumusi: 8 kmacc: 0a30BbIil ypoBeHb: yueonuk / O.C. ['abpuensH,
N.I" Octpoymos, C. A. Cnaakos. - 7-¢ u3sf., crep. - Mocksa: [IpocBelienue,
2025. - 175, [1] c.: mn. ISBN 978-5-09-120189-5

2. [Toypounsbie pa3paboTKH.
Jiis1 o0y4yaromumxcs:

1. Xumusi: 8 kiacc: 0a30BbIil ypoBeHb: yueoHuk / O.C. ['abpuensH,

WN.I" Octpoymos, C. A. Cnankos. - 7-e u3z., crep. - Mocksa: IIpocsemenue,
2025. - 175, [1] c.: mn. ISBN 978-5-09-120189-5

Hugposbie o0pa3oBaTe/ibHbIE PeCYPChl U PeCYPChbl HHTEPHET
1. Poccuiickas snekTpoHHas mkona resh.edu.ru

2. bubmmoteka IIOK https://m.edsoo.ru

3. JlucranmumonHoe oOpa3zoBaHue /IS MIKOJILHUKOB. Yuu py uchi.ru

MarepuajibHO-TeXHUYECKOe yueOHoe 000py10BaHue

Tabnuiibl, TUIAKTUYECKUI MaTeprall, Ipe3eHTaI|H.

Oo0OopynoBanue /15 NPOBeIEHUSA MPAKTHYECKUX PadoT

MynbTUMEIMUHBINA TPOEKTOP, UHTEPAKTUBHAS JJOCKA.
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MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE

J1 — neMOHCTpaIMOHHbIE TOCOOUS, TPUOOPETAIOTCS B OAHOM HK3EMILISIPE.

P — paznarounoe o6opynoBanue, npuodperaeTcs — 1 dKk3eMIusip Ha 2-X
ydaliuxcsi B OCHOBHOM IIKoJie Mpu 0a30BOM M3ydeHuu npeamera. Habopol
XUMUYECKUX PEAKTUBOB IMpHoOpeTatoTcs H3 pacuéra 1 Habop s
JIEMOHCTPALIMOHHBIX OIBITOB U YUEHUUYECKOr0 dKcrepuMenTa. OHU UMEIOT

ob6o3nauenwus [1/P.

HaumenoBanue 00bEKTOB U
CpCACTB MATCPHUAJIbHO-TCXHUYCCKOT'O obecrieueHus

Ko
H_
BO

IleyarHnie mocoous

1 Kommiekt IMOPTPCTOB YUCHBIX-XMMHUKOB — CMCHHAA OKCITO3ULHA

Cepust cipaBouHbIX TaOmuI o xumun: «llepuoanyeckas cucreMa XUMHUYECKUX
anemenToB /.M. MenneneeBa», «PacTBOpUMOCTb COJIEH, KUCIOT U OCHOBAaHUI B
2 BOJIE», «IIEKTPOXUMUUECKUN Pl HAIIPSHKECHUN METAILJIOBY - TOCTOSIHHAS
SKCI O3UIIHSL.

Cepm{ HHCTPYKTHUBHBIX Ta6.]'H/IIl 110 XUMHHU — CMCHHAasA 3KCIIO3UIIUA

Cepust TabJIMII TO HEOPTAHUYECKOM XUMHUU — CMEHHAs YKCIIO3HITUS

Cepust TaOJIMII TO OPraHNYECKONW XUMHUU — CMEHHAs SKCIIO3HIIHS

Cepust TabyM1I IO XUMUYECKUM TPOU3BOJCTBAM (CepHasi KUCIIOTa, aMMHAK, YyT'yH,
CTaJIb, AIFOMUHMI ) — CMEHHAs DKCI O3UIIHS

[ep} g~ iw

= )l )

9J’[eKTp0HHbIe TEXHOJOI'MH

1 MynbTUMEIUUHBINA IPOEKTOP

2 OKpaH NpOEeKIMOHHBIN

~| =

YueOHO-IpaKkTHYecKOe U yueOHO-1a00paTopHoe o6opynoBanne Ilpudopsl, Habopbl

Ha3HAYCHUSA

MOCyAbI ﬂaﬁopaTopﬂux HpHHa}:[JIe)I(HOCTeﬁZ[JIﬂ XUMHUYECKOI'0 SKCIIEPUMEHTA 06]].[61"0

Amnmnapat (yCTaHOBKA) ISl TUCTUIUISIIIUA BOJIbI

HarpeBaTenbHble TpUOOPHI (3JEKTPOIUIMTKA, CHUPTOBKA)

I[OCI(a JJI CYHIKH ITOCY I bL

AIWIN

Komrmnekt snexktpocHabxenus kabuHeTa XUMUU

ﬂeMOHCTpaHHOHHbIe

[

Habop mocynbl 1 npuHaIeKHOCTEN IS TEMOH CTPAIIMOHHBIX OIBITOB IO XUMHH

Habop neraneii 1 MOHTaka YCTaHOBOK, HILTFOCTPUPYIOIIUX XUMHYECKHE
MIPOU3BOJICTBA

CTOJIMK 1101EMHBIN

ITaTuB 1U1s1 1EMOHCTPALIMOHHBIX podupok 11X-21

Itatus merammmueckuii LIIJIb

DkpaH (OHOBBIN YepHO-0ebIi (IBYCTOPOHHUI)

N[OOI~ IW N

Ha6op ¢dnakonos (250 — 300 mut asist XpaHEHHs paCTBOPOB PEAKTHBOB)

Crnenmnajn3npoBaHHble NPUOOPHI U ANNAPATHI

[EEY

AmnmnapaTt (npubop) AJis TOTy4eHus Ta3oB ’

N O EEEEEE A (HmEEE
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Anmapat 1J1s npoBeieHuss Xumudeckux peaxiuii AITXP

I'openka ynuepcaibHas ['Y

YcTaHOBKa 17151 IEPEr OHKU

Ha60p JJI OIBITOB IO XUMUH C DJICKTPUICCKUM TOKOM

O30HaTOp

N[OOI WiN

[Tpubop aJ1s AEMOHCTpALIMH 3aKOHA COXPAHEHHSI MAaCChl BEILECTB

o

[Tpubop AJMs MILTIOCTPAIIMH 3aBUCHMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
YCJIOBUH

ITpubop 11 OKMCIIEHUS COIUPTA HAJ MEAHBIM KaTalIn3aTOPOM

10

[TpuGop a5 onpenesieHUs: cocTaBa Bo3ayxa

11

[TpuGop nns moayyeHus raJouAaIKaHOB U CIIOKHBIX 2(UPOB

12

ITpuGop ans cobupanus U XpaHEHUs Tra30B

13

[TpubGop st mosrydeHusi pacCTBOPUMBIX TBepbiX BemecTB [1PB

14

TepMoMETp 3EKTPOHHBIN

DBANOMETP

MR =R

KoMmiekTsl aJ1s J'IaﬁOpaToprIX OINIBITOB U MPAKTUYE€CKUX 3aHATHH 0 XUMUHU

Becni QJICKTPOHHBIC

Ha6op IMOCyAbl U HpI/IHa,Z[JIe)KHOCTeﬁ JJIA YHCHHUYCCKOI'O SKCIICPUMECHTA

Habop 1i1st 5K0J10rn4eckoro MOHUTOpUHTa OKpy»karomiel cpeabl (1 Hadbop Ha 3-5
YeJIOBEK)

HabGop mocyzpl 1 npuHasiexxHocTel 17 Kypca « OCHOBBI XUMHYECKOT0 aHAJIH3a

HaGop 6aHok it xpaHeHus TBepAbix peaktuBoB (30 — 50 mur)

Habop ckiisiHOK (pJ1akoHOB) JUIsl XpaHEHUSI pAaCTBOPOB PEAKTHBOB

Ha6op npubopok (I1X-14, T1X-16)

Cruprosk# (50 mur)

O |NOO1b~| W N

[Tpubop A mosTydeHus ra3oB

—
o

[Tpubop A moTydeHus raJouJJaIKaHOB U CIOXKHBIX (DUPOB

—
[EEN

[TaTus nabopartopuslit xumudeckuit [HIJIX

iavliavliaviiavligeliavliavliavl g |

Mopaeaun

Halop kpucTa/smyecKkux pemeTok: aimasa, rpadura, TMOKCcHIa yriepoa,
JKenesa,
MarHusi, MEJI1, IOBapEHHON COJIN

Ha6op I MOACIIMPOBAHUA CTPOCHUA HCOPIraHNYCCKUX BCIICCTB

/P

Habop ni1st MogenmupoBaHus TUIIOB XUMUYECKUX peakuuid (MOAeI-anIInKaIim)

/P

HaGop 11t MozenupoBaHus 3J1EKTPOHHOIO CTPOEHUSI aTOMOB

/P

HaGop nys MmogenupoBaHus CTpOEHUSI aTOMOB U MOJIEKYJT (B BHJIE
KOJIBLIET PAHHUKOB)

/P

HarypaJjibHble 00beKThl, KOJLJIEKIHH

AroMUHUI

Bosokuna

KameHnHbI# yroJib U IPOAYKTHI €ro nepepadoTKu

Kayuyk

Mertainbl ¥ CIjIaBbl

MuHepaJisl ¥ TOPHbIE TOPOABI

~NOoO O WN|F-

HedTb 1 BaxkHel11IMe MPOAYKTHI ee mepepaboTKu
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8 [Tnactmaccer P
9 Crexiio ¥ U3eiIis U3 CTEKIa P
10 TommmBo P
11 YyryH u cranb P
12 Illxana TBepaOCTH P
PeakTuBbl
1 Ha6op Ne 1 OC «Kucnotsl»: cepHasi, COlsiHas /%
2 Ha6op Ne 2 OC «Kucnote»: a3oTHas, optodocdopHas /Ji[,
Ha6op Ne 3 OC «I'mapokcuas» (6apus, Kamaus, KaJblus, HaTpHsl, aMMuak 25%-
3 HBIN)
Ha6op Ne 4 OC «Oxcuasl MeTaiioBy (amoMunus, apus, xkenesa (1), kanpmms, 11
4 maruust, meau (1) (rpaHysibl U TOPOIIOK), IIMHKA) /P
Ha6op Ne 5 OC «Mertamib»: afoMUHUHN (TpaHyJIbl M TTIOPOIIIOK ), XKEIe30
5 BOCCTAHOBJICHHOE (ITOPOILIOK), MarHui (MOPOILIOK U JIEHTa), Mellb (TpaHyJIbl, i
OIUJIKH ), HUHK (TpaHyJsIbl ¥ MOPOLIOK), 0JIOBO (TpaHyJibl) /P
Ha6op Ne 6 OC «Illenounble u IIe104HO3EMENbHBIE METAJUIbIY: KaJbIUi, IUTUH,
6 HATpUI
Ha6op Ne 7 OC «OrHeormnacHble BeIecTBay: cepa (IopoIlok), pochop KpacHI,
7 dbochopa (V) oxeun )i
8 Hab6op Ne 8 OC «I"anorensi»: 6pom, iox A
Ha6op Ne 9 OC «"anorenuib»: amtOMUHHS XJIOPHI, aMMOHUS XJIOpUI, Oapus
xyopu, sxkenesza (I11) xmopun, kanust Hoaua, Kajaust XJI0pUI, KaJIbIUs XJIOPU/I, il
9 JUTUS XJIOpUJ, Maruus xjaopua, meau (I11) xmopua, HaTpus 6pomMua, HaTpuUs /
dropua, HATPUS XIOPU, ITHKA XITOPU p
Ha6op Ne 10 OC «Cynbdatel. Cynbdursl. Cynbhuashy: amoMUHUS Cylb(arT,
ammonus cynbdart, xkenesa (II) cynsdun, sxenesa (II) cynbdar 7-mu BOTHBIIH,
kanusicynbdart, kobansta (1) cynsdat, maraus cynbdat, meau (1) cyabdar )|
10 6e3BoaubIif, Mmeau (I1) cynedat 5-Tu BogHbIN, HATpUA cynbdua, HATPUS CyIbOUT, /P
HaTpHsICYNb(]aT, HATpUs TUAPOCYIIb(AT, HUKEIS Cylb(daT, HATPUs THAPOKAPOOHAT
Ha6op Ne 11 OC «Kap6oHnatei»: ammonus, kamusi, meau (11) ocHoOBHO#, HaTpus, 11
11 HaTpus THIPOKapOoHAT /P
Ha6op Ne 12 OC «@ocdatel. CrumkaThly: Kajius MoHOruapoopTodocdaT (kammii
(hoChOPHOKHCIIBIN IBYX3aMEICHHBIN ), HATPUS CUIIMKAT 9-TH BOHBIMH, il
12 HaTpust opTodocdar TpexzameneHHbI, HaTpus nuruapodocdat (HaTpuit P
bhochopHOKHCIBIN OHO3aMENICHHBIH )
Ha6op Ne 13 OC «Amueratbl. Poganuasl. CoemuHeHus xKee3a»: Kaaus alerar,
kamus peppo(Il) rexkcanmanma (Kaiui )KeJIe3MCTOCUHEPOIUCTBIN ), Kalius heppo Ji|
3 (1) rexcanuonu (Kaauii )KeIe30CHHEPOAUCTDIN ), KalIus pOJaHUI, HATPHUs /
aleraT,CBUHIlA aleTaT P
HaGop Ne 14 OC «CoenuHenust Mapraiia»: kaius nepmanrasar, mapranua (1V) A
4 okcun, mapranna (I1) cynsdar, maprania xmopusu /
P
Hab6op Ne 15 OC «CoeauHeHust XpoMay: aMMOHHMSI TUXpOMaT, Kalaus TuXpomar,
S kayusi xpomat, xpoma (1) xopun 6-tu BoHBIIM A
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Ha6op Ne 16 OC «Hutpatbi»: aaroMUHUS, aMMOHUS, Kanus, Kaabius, meau (11),

HaTpus, cepedpa A
Habop Ne 17 OC «MlHauKkaTopel»: JTaKMOU/, METUIIOBBIA OpaHKEBbIM, A
benondranenn /
P

Ha6op Ne 18 OC «MunepanbHbIe ya1oopenus»: aMModoc, kapOdaMu 1, HaTpreBast
CeNUTpa, KaJbleBas CENUTpa, KaJhiiHas CeMTpa, CyIb(haT aMMOHUS, i
cyniepdocdat rpaHyIMpoBaHHEIH, cyniepdocdaT ABOWHON IpaHyIMPOBAHHBIH, /
docoputHas Mmyka P
Ha6op Ne 24 OC «Marepuanbl»: akTHBUPOBAHHBIN YT OJIb, BA3€JIUH, KaJIbIUS I

KapOu 1, Kasplus KapooHaT (Mpamop), mapapus
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	Адаптированная образовательная программа направлена на:
	Расширение представлений об окружающем мире и обогащение словаря. Коррекция индивидуальных пробелов в знаниях.
	9 класс
	Оценка письменных контрольных работ
	Оценка лабораторных и практических работ.
	Оценка устных ответов.
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