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MOSICHUTEJBHAS 3AIIMCKA

AnanTtupoBaHHas pabodasi MporpaMMa Mo XUMHH I 00yUYaIOLUXCs C 3aAePIKKON
ncuxudeckoro pasputus  (3[IP) Ha ypoBHe OCHOBHOTO 00mero o0pa3oBaHUS
MOJATOTOBIEHa Ha oOcHOBe DenepanbHOrO0 TOCYIapPCTBEHHOTO  00pa3oBaTeIbHOTO
cTaHjapTra OCHOBHOTO oOmiero o6OpazoBanusi (IIpukaz MunnpocBemenuss Poccun ot
31.05.2021 . Ne 287) (@I'OC O0O0O), denepanbHOi aaniTUPOBAHHONW 00pa30BaATEIHLHOM
IpOrpamMMbl OCHOBHOTO OOMIEro 0Opa3oBaHMs JUIsi OOYYAIOMIMXCS C OTPAaHUUYCHHBIMU
BO3MOXXHOCTSIMH 310p0Bbs (IIpukaz Munnpocsenienust Poccuu ot 24 Hos0ps 2022 1. Ne
1025), ®denepanpHOii pabodeil mNporpaMmMbl OCHOBHOTO OOIEro oOpa3oBaHHS IO
yueOHOMY TmpeameTy «Xumusi», DenepalibHOM NPOrpaMmbl BOCIUTAHUS, C YYETOM
pacnpeleIeHHbIX MO KjaccaM MpOBepseMbIX TpeOOBaHUU K pe3ylibTaTaM OCBOCHHS
@denepanbHON aganTHPOBAHHOM 00pa30BATEIBHON MPOrpaMMbl OCHOBHOTO OOMIETO
oOpazoBaHus 11 OOyYarolIUXCsl C 3a[EP>KKOM TNCUXMYECKOTO PA3BUTHUS U 3JIEMEHTOB
COJIepKaHusl, IPEACTABICHHBIX B YHUBEPCAILHOM KoauukaTope no xumuu, Konmenmuu
npenoaBaHus yd4eOHOro mnpeaMmera «XuMHsS» B 00pa30oBaTeIbHBIX OpraHuzanusx PO,
peanu3yronmMx OCHOBHbBIE 00IIeo0pa3oBaTenbHble Mporpammel. IIporpamma cocrabiieHa
g obywarommxcs 9 Kiacca € 3aJ€PKKOM TICHXHYECKOTO Pa3BUTHS C  y4ETOM
MCUXO(PU3NYECKUX OCOOECHHOCTEM M WHIMBHUIYAIbHBIX BO3MOXKHOCTEH peOEHKA, C
3aJIEPKKON TICUXWYECKOTO PAa3BUTHUA C YYETOM MCUXO(PU3HMUECKHUX OCOOEHHOCTEH U
WHJUBUTyaJIbHBIX BO3MOKHOCTEH OOydYaloIMXCd Ha OCHOBAHMHM KOJUIETHAJIBLHOTO
3akmoueHus [IMIIK .

YueOHbIii peamer «XuMUA» BXOJUT B IIPEIMETHYIO 00JacTh
«EctecTBeHHOHAay4YHBIE TIPEAMETH». B cHcTeMe ecTeCTBEHHOHAy4YHOTo 0O0pa3oBaHMS
XUMUSI KaK Y4eOHBIM MpeAMET 3aHUMAET BaXXHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/IHI,
dbopMUpOBAaHUM HAyYHOW KApTUHBI MHUpPA, CO3JIaHUM OCHOBBI XHMHYECKUX 3HaHWM,
HEOOXOAMMBIX MJI1 IMOBCEIHEBHOM W3HU, HABBIKOB 3J0POBOr0 M O€30MACHOrO s
YeJoBeKa W OKpyXarolleil ero cpeasl oOpaza >KW3HU, a TakKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh M3y4eHUs XMMHUU CBSi3aHa C OBJIAJICHUEM XUMUYECKUM SI3BIKOM,
coOno/leHneM TpaBuwil  0e3omacHOM  paOOThl  TPU  BHIOJHEHHH XHUMHYECKOTO
AKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBA3EH XMMHH C APYTUMH IpeAMETaMu
IIKOJIBHOTO Kypca.

[Iporpamma BKITIOYaeT B ce€0si OCHOBBI HEOPTaHUYECKOW M OPTaHUYECKON XUMUHU.
I'maBHOM Maeel mporpamMMBbl SBIISICTCS CO3JaHUE 0a30BOTO KOMIUICKCA OMOPHBIX 3HAHHUI
M0 XWMUH, BBIPAXKEHHBIX B (OpPME, COOTBETCTBYIOMICH BO3PACTy OOYYAIOUIUXCS M WX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B coaepxaHuu AaHHOTO Kypca MpEACTaBIeHbl OCHOBOMOJATaroIIUe XUMHUYECKUE
TEOpPETHUYECKUE 3HAHUsS, BKIIOYAIOIIME UW3YYEHHUE COCTaBa U CTPOCHHUS BEILIECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTpPOEHMS, IPOTHO3UPOBAHUE CBOMCTB BELIECTB,



HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKHUX NPEBPALLEHUN U ITyTEN YIIPABICHUS UMU B
LEJAX MMOJTYYEHUS BEIIECTB U MaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3yYEHHs] HEOPIaHMYECKOM XMMHH COCTaBIIIET aTOMHO-
MOJIeKyJsipHoe yueHue, llepuommueckuit 3akoH J[.MI. MengeneeBa ¢ KpaTKUMH
CBEICHUSIMH O CTPOCHHHM aTOMa, BHJAX XUMHUYECKOM CBSI3M, 3aKOHOMEPHOCTSX
IPOTEKAHUSI XUMUYECKUX PEAKIIUI.

B m3ydeHnu Kypca 3HAUMTENbHAsE POJb OTBOJUTCS XMMHUYECKOMY SKCIEPHUMEHTY:
POBEICHUIO TMPAKTUYECKUX U  JIA0OpaTOpHBIX padOT, OMHCAHUIO PE3YJIbTaTOB
YUYEHHYECKOTO SKCIEPUMEHTa, COOJIOJECHUI0O HOPM U TpaBWi Oe30macHoil paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzarnus 7aHHO#M porpaMMBbI B IIpoIiecce 00yUYEHHS TTO3BOIUT 00yUYaOLIUMCS C
3I1IP yCBOUTH KJIFOUEBBIE XMMUYECKNE KOMIIETEHIIMM U MOHATH POJIb U 3HAYEHUE XUMHH
Cpelu IpYruX HayK O IPHUPOJE.

N3yyeHue XUMHHU CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOUIUMXCsl HAyYHOTO
MUPOBO33pPEHHUS, OCBOEHUIO OOLIEHAYYHBIX METOJOB (HAONIOJCHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOEHHUIO IPAKTHYECKOTO MPUMEHEHUS HAayYHBIX
3HAHWI, OCHOBAHHOTO Ha MEXIIPEAMETHBIX CBA3SX ¢ npeaMeraMu « OKpyXaroluid MUp»,
«Duzuka», «buonorus», «l'eorpadpus», «Maremaruka» U (HOpMUPYET KOMIECTECHIIUH,
HE0OXO0UMBbIE 11 IPOJOKEHHsI 00pa30BaHus B 00J1aCTH €CTECTBEHHBIX HayK.

N3ydyeHne XuMuu crnocoOCTBYyeT pa3BUTHMIO Yy oOywarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)k€HUs,  (YHKIMOHAJIbHOM  IPaMOTHOCTH,  yMEHHUS
BOCIIPUHUMATh M KPUTUYECKH AaHAIU3UPOBATh WH(GOPMAILIHMIO, TMPEACTABICHHYIO B
paznuyHbIX (opMax. 3HAYMMOCTH TpeIMeTa JUIsl Pa3BUTHSA >KU3HEHHOM KOMIIETEHIIUU
oOyvaromuxcsi ¢ 3IIP 3aknrodaercss B YCBOGHMHM OCHOBBI XHUMHUYECKUX 3HAHUMH,
HEOOXOAMMBIX JJI TMOBCEIHEBHOM >KM3HU; HABBIKOB 3J0pPOBOr0 M O€30MaCHOI0 IS
YeJIoBeKa M OKpPYXKaIoIlel ero cpeiapl oOpasza *U3HHU;, (DOPMUPOBAHHM SKOJIOTUYECKOMN
KYJbTYpBI.

[Iporpamma oTpakaer coiepkaHue OOydeHHs MpeaMeTy «XUMHUsS» € YYeTOM
0co0bIX 00pa3zoBareNbHbIX NoTpedHOocTel oOywatomuxcs ¢ 3IIP. OBnaneHue ydyeOHbIM
npeaIMeToM «XUMUS» MPEACTaBISET OINPENEICHHYI0 TPYAHOCTh AJisi OOydYaroluXcsl C
3I1P. DT0 cBsA3aHO C OCOOCHHOCTSAMHU MBICIUTEIBHOU JIESITCIBHOCTH, TEPHUOIMUYCCKUMHU
KOJIeOaHUSIMU BHUMAaHUS, MaJbIM 00bEMOM MaMsITH, HEJOCTATOYHOCTHIO OOIIEro 3amaca
3HAHWM, TMOHWXEHHBIM II03HABATEIbHBIM HHTEPECOM W HU3KMM YPOBHEM pPEYEBOIO
pa3BUTHSL.

Jlnst mpeoponeHuss TPYAHOCTEM B HM3YyYEHMH YYeOHOro TmpeameTa «XHUMHs
HeoOXoaMMa ajanTaius o0bemMa U XapakTepa yuyeOHOro Marepuana K M03HABATEIbLHBIM
BO3MOKHOCTSIM JaHHOW KaTeropuu OO0ydYarolIMXCs, y4e€T UX OCOOCHHOCTEW pa3BUTHSL:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX  CBA3EH,
MOCTENIEHHOE YCJIOKHEHUE N3Yy4aeMOro MaTepuara.

[Ipy wu3ydeHHMH XUMHUHU HEOOXOAMMO OCYIIECTBIISITH B3aMMOJEHCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

TeopeTtnueckuii Marepuan PEKOMEHAYETCS H3y4daTb B IIPOLIECCE MPAKTUYECKOU
NEeATENBHOCTH. BO3MOXKHO BbIIEIIEHHE OTAEIBHBIX YPOKOB Ha PEILIEHUE 3a7a4 B CBSI3H CO
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CIIO)KHOCTBIO aHanmu3a Tekcta oOywarommmuca ¢ 3IIP. Opranuueckoe eIuHCTBO
MPAaKTUYECKOM M MBICIHUTENIBHON JI€ATEIbHOCTH OOYYaloIUXCd Ha YpOKaxX XHMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHMIO Oa3MCHBIX XMMHUYECKUX 3HAHHUHN U
ymeHuid. Ocoboe BHMMaHHE NPHU U3YYEHHH XUMHUHU YAEIAECTCA NU3YYEHHIO «CKBO3HBIX)
HNOHATUN ¥ (OPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepHUaa.

[enu u 3a7aun U3yyeHus yueOHOro nmpeamera « XuMHUs»

O6mue uenum wu3ydyeHus ydeOHOro mpeaMera «XUMHS» TMPEACTaBICHBI B
OenepanpHoil  pabodeil  mporpamme  OCHOBHOro  oOmiero oOpa3oBanusa. OHH
aKTyaJIM3UpPOBaHbl C YYETOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETo
oOpa3oBaHUsl, HAMNpPaBICHHOCTH OOYYEHUS Ha pa3BUTUE W CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBanue e€ MHTEIIEKTa W o0med KyapTyphl. OOydeHHEe YMEHHUIO YYHUTHCS U
MIPOJIOJKATh CBOE 00Opa30BaHME CAMOCTOSITENILHO B HACTOSIIEE BPEMS SIBIISIETCS OJTHOM U3
BOXHEHIINX (PYHKIHMHA yUeOHBIX MPEIMETOB, B TOM YHCIIE U « XUMHUN.

s obywaromuxcst ¢ 3IIP, Tak ke, Kak W JUIsl HOPMATHBHO Pa3BUBAOLINXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO MPOrpaMMy, JTIOMUHUPYIOIIEE
3HaY€HUE MPUOOPETAIOT TAKUE LIETH, KaK:

(dbopMuUpOBaHHME  HHTEUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATHUIO PEILIEHUH, CIOCOOHOM aJ1anTUPOBAThCS K
OBICTPO MEHSIOUIMMCSI YCIIOBUSAM KHU3HU;

HaNpaBJIeHHOCTh OOy4YeHUS Ha CHCTEMaTHYECKOE MPUOOILEHUE YYalluxcs K
CaMOCTOATEJIbHOM IT03HABATEJIbHOM JEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOAAM
NO3HaHMs, POPMUPYIOIIUM MOTHUBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUU;

o0ecrnieueHue yciaoBHil, ClIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YyYalOIIMMUCS ONbITA
pPa3HOOOpa3HOW JIEATEIbHOCTH, IIO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTHOUEBBIX KOMIETEHIIHI ), UMEIOIIUX YHUBEPCATbHOE 3HAYEHUE ISl PA3JIMYHbIX BUIOB
NEeSATENbHOCTH;

(dbopMHUpOBaHUE YMEHUI OOBACHATH U OLEHUBATH SIBJICHUSI OKPY)KAIOIIEro MHpa Ha
OCHOBAHMH 3HAHUI U OMbITA, OJYYECHHBIX MPU U3YYEHUU XUMHH;

dbopMupoBaHuE Yy O0O0y4aroUIMXcsd TyMaHHUCTHUYECKUX OTHOIICHHWH, MOHUMaHUS
LEHHOCTH XMMHUYECKMX 3HAHUM [Uig BBIPAaOOTKH HKOJIOTMYECKH LEeIeco00pa3Horo
MOBEJIEHUSI B OBITY U TPYIOBOM AEATEIBLHOCTU B LENSIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>KarolleH MPUpPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOIIO H
CaMOBOCIIMUTAHUIO Ha OCHOBE YCBOEHHUS OOILEUETIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHHUS.

Kypc HampaBiieH Ha pelieHue CIeAyImuX 3a7a4d, 00eCIeUnBalOIINX PeaTnu3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JIESITEIbHOCTHOTO TMOJAXOJ0B K OOYYEHHIO XUMHUU
obyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHHE TIEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEJICTABICHUN O
BEIECTBAX, UX MPEBPAILICHUSIX U MPAKTUUYECKOM NMPUMEHEHUU; OBJIAJICHUE MOHATUHHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUHU;

OCO3HaHUE OOBEKTUBHON 3HAUMMOCTH OCHOB XMMHUYECKOHM HAyKu Kak O0OJacTh
COBPEMEHHOIO €CTECTBO3HAHUS, XHMHYECKHMX MPEBPALICHUN HEOPraHUYECKUX H



OpraHUYECKUX BEIECTB KaK OCHOBbI MHOTHX SIBJICHHM >KMBONM U HEKUBOU MNPUPOJBL;
yOIyOJieHHEe TIPEICTABICHUA O MaTepruaIbHOM €IUHCTBE MUPA,;

OBJIAJICHUE OCHOBAMH XMMHUYECKON IPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh U
OOBEKTUBHO OIICHMWBATh JKU3HCHHBIC CHUTyalluH, CBSI3aHHBIE C XWMHUEH, HaBbIKAMU
0e30macHOro OOpallleHHsT C BEIIECTBAMHU, HUCIOJIb3YEMbIMU B IOBCEHEBHOW >KU3HH,
YMEHHEM aHAJIM3UPOBATh U IUIAHUPOBATH SKOJIOTUUYECKU 0OE€30MacHOE MOBEACHHUE B LIEISX
COXpaHEHHUS 3J0POBbs U OKPYKAIOIIEH CPENBL;

dbopMHUpOBaHUE YMEHHMM YCTAaHABIMBATh CBS3M MEXKIY pPEaJbHO HaOIIOTaeMbIMU
XUMUYECKUMH SIBJICHUSIMA M TIpOLieCCaMH, MPOUCXOASIIUMA B MHUKPOMHpPE, OOBACHSTH
PUYKUHBI MHOTOOOpa3usi BEUIECTB, 3aBUCUMOCTbh UX CBOMCTB OT COCTaBa M CTPOCHHUS, a
TaKXe 3aBUCUMOCTh IPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

MPUOOPETEHUE OMbITA MCIOJIB30BAHUS PA3TUYHBIX METOAOB HW3YUYEHUs BEIIECTB,
HaOMIONEHUS 3a WX [MPEBpPAICHUS MU TIPU MPOBEICHUM HECIOKHBIX XHUMHUYECKUX
AKCIIEPUMEHTOB C HCIOIb30BAaHUEM Ja00OPATOPHOTO 000PYI0OBaHUS U TPUOOPOB;

dbopMupoBaHue TMPEACTABICHUM O 3HAUYCHUM XUMHUYECKOM HAyKu W pPEHICHUU
COBPEMEHHBIX HKOJIOTMYECKUX MPOOJIeM, B TOM YKCIIE B MPEIOTBPAIICHUN TEXHOTCHHBIX U
HKOJIOTUYECKHUX KaTacTpod.

OOyuenue yueOHOMY MpeaMeTy «XUMHUSD CTPOUTCS Ha CO3/JaHUM ONTHUMAJIBHBIX
yCIIOBUN JUIsl YCBOEHHUsS IporpaMmHoro marepuana oOydaromumucs ¢ 3I1P. bonbmioe
BHUMaHHE YJeNseTcss OoTOopy y4eOHOro marepuajia B COOTBETCTBUU C MPUHIIUIIOM
JOCTYITHOCTH TPU COXpaHeHHH obiiero 6a3zoBoro ypoBHs.Ilo comepkanuio u 00beMy
aganTupoBaHa Juisi oOywaromuxcs ¢ 3[IP B cooTBeTcTBUM ¢ HMX 0COOBIMH
oOpa3zoBarenbHbIMU  TOTpeOHOCTSIMU.  OOJEeryeHHOe  OBJIAJICHHE  MaTepUaioM
obOyuatomumucs ¢ 3I1P mocpeacTBOM ero neTaqbHOro OOBSICHEHUS C CUCTEMAaTUYECKUM
IIOBTOPOM, MHOTOKPATHOM TPEHUPOBKOM B NPUMEHEHWHM 3HAHMU C MCIIOJIb30BAHUEM
MPUEMOB  QJITOPUTMHU3AIMU U BU3YAIbHBIX OINOpP, OOYUYEHHUS CTPYKTYpPUPOBAHUIO
Marepuania.

Bonbioe 3HaueHue aJis TOJIHOLIEHHOTO YCBOEHMSI y4eOHOro Marepuaia UMeeT
oropa Ha MEXIPEAMETHbIE CBS3UM BOMPOCOB, U3yYaeMbIX B JAaHHOM Kypce, C TaKUMU
yueOHbIMU TIpeaMeTamMu  Kak «['eorpadus», «Dusuka», «buomorus». I[lo3zBomsis
paccMaTpuBaTh OJMH W TOT K€ YYEeOHbIH Marepuans C pa3HbIX TOYEK 3pPEHUS,
MEXIIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €ro JIYYIIEeMY OCMBICIEHHUI0, 0O0Jiee MPOUYHOMY
3aKPEIUIEHUIO MMOJYYEHHbBIX 3HAHUM U NPaKTUYECKUX yMeHUU. [Ipu moaroToBke K ypokam
y oOydJarmmmxcs JOJDKHBI (OPMHpPOBATHCA YMEHUS aHaM3UpPOBaTh, CPABHUBATH,
000011aTh M3y4aeMblii MaTepuali, IJIAaHUPOBATH MPEACTOSIIYI0 padoTy, OCYIIECTBIIATH
CaMOKOHTPOJb. Heo0XoauMo TMOCTOSSHHO CHEAUTh 3a MPABHIBHOCTHIO PEYEBOTO
odopmiieHUs BhICKa3biBaHUM oOy4arommuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMU TOBEACHUSI W JeATENbHOCTH, oOyuaromuxcs ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOAMM  CTPOXKAWIIUN  KOHTPOJIb
COOJIFOICHUS TIPABWJI TEXHUKH O€30MacHOCTH MPHU MPOBEACHUU J1aOOpPaTOPHBIX PaboOT B
xuMuueckom kabunete.CojaepkaHue BHAOB JAesATeabHOCTH oOyuaromuxcs ¢ 3I1P nHa
YpOKax XMMHUHU ONPEIEIIIeTCS UX 0COOBIMU 00pa3oBaTebHbIMU MOTpeOHOCTAMU. [ToMuMO
mupoko wucnoiabzyeMbix B DOII OO0 o6mux st Bcex 0Oydaronmuxcsi BUIOB
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NESATENPHOCTH CJIENYyeT YCWINTh BHIBI JEATCILHOCTH, CHenu(uuHbIe 71 JTaHHOMN
KAaTeropuu OOydYaroIMXcs, s O00ECHEeYEHUs] OCMBICIEHHOTO OCBOCHHMS COJEpKaHUs
o0pa3oBaHMsI MO MPEAMETY: YCHWICHHE MPEIMETHO-TPAKTUYECKON NESITEIbHOCTH C
AKTUBHU3aLMEN CEHCOPHBIX CUCTEM; YEpPEJOBAHUE BUIOB JIEATEIBHOCTH, 3aCHCTBYIOLIUX
pazNMYHbIe CEHCOPHBIE CHUCTEMBbI; OCBOCHHE Marepuaia ¢ OINOpOM Ha aJlrOpUTM;
«TOIIATOBOCTh» B M3YYEHUU MaTepuala; HUCHOJIb30BAHKUE JOMOIHUTEIBHOW BU3YaIbHOM
omopbl (TUTaHbI, OOpa3Ibl, CXEMbI, IA0JOHBI, OMOpPHBIC TaOUILI). [l pa3BuUTHA Y
oOyuaroruxcst ¢ 3[1P ymenusi nenath BbIBOABI, (POPMUPOBAHUS T'PAMOTHOTO PEYEBOTO
BBICKa3bIBaHUSI HEOOXOMMO HCIIO0IB30BaTh OMOPHBIE clioBa U Kiuie. Ocoboe BHUMAaHKE
CJIelyeT YJIEIUTh OOYUYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHaia: COCTABICHUE PUCYHOUYHBIX
U BepOaNbHBIX CXEM, COCTaBJCHHE TaOJHIl, COCTAaBJICHHE KJIacCU(UKALUU C
0003HaYE€HHBIMU OCHOBAHMSIMU JIJIS1 KJIACCU(DHUKALIMU U HATIOJIHEHHUE UX IPUMEPAMHU U JIp.

[IpumepHass TeMaTuyeckas M TEPMHHOJOTMYECKas JIeKCuKa cooTBeTcTByeT POII
000.

Jns  oOywaromuxcss ¢ 3IIP cymiecTBEHHbIMU SBJISIOTCS MPUEMBI  pabOTHI C
JEKCHUYECKUM MaTepuaioM 1o npeamery. IlpoBoautcs chnenuanbHas paboTa 10
BBEJICHUIO B AaKTUBHBIM CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHHU.
N3yyaeMble TepMUHBI BBOJSATCA Ha IMOJIMCEHCOPHOM OCHOBE, 00Osi3aTelbHA BHU3yallbHAs
MOJIJIEPKKa, aJITOPUTMBI Pa0OTHI C OMPEICICHUEM, OMOPHBIE CXEMBI ISl aKTyallh3alluu
TEPMUHOJIOTHH.

OO61iee 4yuCiIO YacoB, OTBENEHHBIX ISl M3YyUYECHHUS] XMMUU Ha YPOBHE OCHOBHOTO
oO1ero oobpaszoBanusi, coctaisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HeJIENI0), B
9 kiacce — 68 yacoB (2 4aca B HEJIENIO).

Ha n3yuyenue npeamera no nporpaMMe Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3zoBaHUs
B 9 kimacce otBoautca 68 uacoB (2 yaca B Henenro),B ydeOHoM Iuiane MBOY
«TaBpuueckas mkona - ruMHazust Ne 20 um. cBT. JIykn» 1151 00ydaronuxcst ¢ 3a1epKKoi
TICUXUYECKOTO PA3BUTHS C YUETOM MCUXO(PU3UIECKIX OCOOCHHOCTEH U WHANBHUIYAIbHBIX
BO3MOXKHOCTEH 0Oyuaromuxcs BoiesneH B 9 kiacce 1 yac B Hegento (34 yueOHbIE Henemnu,
4YTO COCTaBJIACT 34 ayaUTOPHBIX Yaca), a OCTajbHble 34 Yaca JUIs CaMOCTOSTEILHOTO
U3Y4YCHUSI.

denepanpHas MporpaMma MPEAyCMAaTPUBAET BHECEHHME HEKOTOPBIX W3MEHEHUH:
BKJIFOYCHHE OTIEIBHBIX TEM WJIM MEJbIX pa3[eloB B MaTepualbl 1Jisi 0030pHOTO,
03HAKOMUTEIFHOTO U3YYCHHUSI.

B o3HakoMUTETHLHOM TUTAHE MAIOTCS TEMbI, BBIICIECHHBIE B COJCPKAHUU IMPOTPAMMBI
3BE310YKOM.
COIAEP)XAHUE OBYUEHUASA

BeniectBo 1 xuMHuueckas peakius

ITepuognueckuii 3akoH. Ilepuoamyeckas cHUCTEMA XMMHUYECKUX DJIEMEHTOB
1. . MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB
XUMHUUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaMsl, KaJIblUs U UX COCAUHCHHUU B
COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B llepmoandeckold CUCTEME M CTPOCHUEM HX
aTOMOB.
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CrpoeHue BemecTBa: BUAbl XUMUYECKON CBSI3U. THIIBI KPUCTAJUIMYECKUX PEIIETOK,
*3aBHCHUMOCTh CBOWCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOM PEIETKH U BUAA
XUMHUYECKOH CBSI3MU. *

Knaccudukainus 1 HOMEHKIATypa HEOPraHMYECKHX BEHIECTB (MEXAyHapOIHas U
TpUBHANbHAs). XUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IUYHBIM Kjaccam
HEOPTraHNUYECKUX COEAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuss XUMHUYECKUX peaKIUi MO pa3IMYHbIM IMpU3HaKaM (10 YHUCIy U
COCTaBy YYacCTBYIOIIUX B PEaKIMH BEUIECTB, MO TEIIOBOMY 3G (EKTy, M0 M3MEHEHHUIO
CTENEHEH OKHUCJICHUS XUMHUYECKUX DIJIEMEHTOB, *mo o00paTMMOCTH, MO YYacTHUIO
KaTanu3aTopa).® DK30- U SHIOTepMHUUECKuE peakiuu. *TepMoxuMuueckue ypaBHeHUS. *

*[lonsiTue 0 CKOpOCTH XHUMHUYECKOW peakiuu. [loHsTHE 00 00paTUMBIX W
HEOOpaTUMBIX XMMHUYECKHX peakuusax. [IoHSATHE O TOMOre€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsatne o XumMu4yeckoM paBHOBeCHH. CMEIIEHUE XMMUYECKOTO PaBHOBECHSI.
@akTopbl, BIUSAIOIINE HA CKOPOCTh XMMHYECKON pEaKIUU U MOJIOKEHUE XHUMHYECKOTO
paBHOBecus. *

OKHCIUTENEHO-BOCCTAHOBUTEIIbHBIE peakiuuu, AIEKTPOHHBIN OaytaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. CocTaBlIEHHE YPAaBHEHHW OKHUCIIMTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEaKLUi C UCTIONB30BAHUEM METO/1a HJIEKTPOHHOIO OajlaHca.

Teopuss 3IEKTPOIIUTUYECKON TUCCOLMALMHU. DJIEKTPOJUTUYECKAS THCCOLMALMS.
DJEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI, aHHOHBI. *MexaHu3M AUCCOLMAIMY BELECTB
C Ppa3IUYHBIMU BHJIAMU XUMHUYECKOM CBs3M. I[loHsATME O cTemeHu auccouuanuu.™
CunbHbIe U clladble JIEKTPOJIUTHIL.

Peakunuy noHHOro oomeHa. YciaoBHs MPOTEKaHUsS PEAKIMM MOHHOTO oOMeHa a0
KoHIA. [lomHbIe M COKpanIEHHBIE MOHHBIE YPAaBHEHUS peakluii. XMMUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMH U cCoOJieli B CBET€ NPEACTAaBICHUN OO0 3IEKTPOJIUTUUYECKON
nucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakliiy Ha KATHOHBI M AHHUOHBI: XJIOPU/I-
, OpoMuI-, HOU-, Cyib(aTt-, KapOOHAT-, CUIMKAT-, (ochaT- AHUOHBI, TUAPOKCUA-HUOHBIL;
KaTUOHBI aMMOHHUSI, MarHUs, KaJIbIIUS, aTIOMUHUS, *Kene3a (2+) u (3+), meau (2+), 1uHKa,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX.

XHAMHMYECKUI OKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU  KPHUCTAUIMYECKUX
pEIIETOK HEOPraHMYECKUX BEUIECTB — METAJNIOB M HeMeTaJyIoB (rpadura U anmasa),
CIIOKHBIX BEHIECTB (XJOpHAAa HATpHUs); HCCIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH
XUMHYECKOW  peakuuu OT BO3JACHCTBHS  pazIMuYHBIX  (DAKTOpOB;  HCCIEJOBaHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLECCA JUCCOLMALMU KHCIIOT, IIEJI0Yed U
coiiei  (BO3MOXKHO  HCIOJB30BAaHUE  BHUJCOMATEPUAJTIOB);  MPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOUIMX MpPU3HAKK TMPOTEKAHUS peaKkluii HOHHOTO oOMeHa (oOpa3oBaHue
OCaJika, BBIJICJICHHE Ta3a, OoOpa3oBaHUE BObl); ONBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (rOpeHHe, peakuuu  pas3iokKeHus,
COEIMHEHHUS); PAClO3HABAHME HEOPraHWYECKUX BEUIECTB C IMOMOIIbIO KauyeCTBEHHBIX
peaKklMii Ha HOHBI; pEHICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTamnibl u ux coeTuHEHUS
OO6mast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE
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creneHu okuciienns. CTpoeHrne U PU3NYECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMUYECKUE CBOMCTBA Ha MPUMEPE XJIopa (B3aUMOICHCTBHE C METallJIaMU, HEMETalIaM1
— BOJOPOJAOM W KHUCIOpomoM, *menouamu™). XmopoBogopoa. CoisiHas KHCIIOTA,
XUMHUYECKHE CBOMCTBA, *monmydeHne®, mpumenenue. *JleiicTBue xiaopa u XJopoBOAOPOIa
Ha OpraHu3M 4esioBeka.® BakHeillme XJI0puabl U UX HaXO0XKIEHUE B IPUPO/IE.

O6mmas xapakrepuctuka neMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
KHUCIIOpOia U cepbl. XapaKTepHbIE CTEIIEHN OKUCIICHHUS.

Crpoenrie u (QuU3MYECKHE CBOWCTBA MPOCTHIX BEUIECTB — KHUCJIOPOJAa U CEpHI.
AmnnorponHbie Moau(UKAMKU KHUCIOpoAa U cepbl. XHMHYECKHE CBOMCTBA Cepbl
(B3aumojeiicTBUEe *C HeMeTaulaMu™* — BOAOPOJOM U KHCIOPOJOM, MeTallJlaMH,
*KOHIICHTPUPOBAHHBIMA a30THOW W cepHOW KucioTamu).* CepoBOIOpOA: CTPOCHHE,
(¢U3UYEeCKuEe W XUMHUYECKHE CBOWCTBA (KUCIOTHBIE W BOCCTAHOBHUTEIBHBIE CBOMCTBA).
OKcupl cepbl Kak MPECTaBUTENN KUCIOTHBIX OKCHI0B. CepHas kucioTta: (pU3n4ecKue u
XxuMuueckue cBoiictBa (obmme u cnenuduueckue). Conaum  CEpHOM  KUCIOTHI,
KaueCTBEHHAs peakuusi Ha cylabdar-uoH. CepHuctas KUCIOTa. *XUMHUUECKUE PEaKIINH,
JeXallue B OCHOBE IPOMBIIUIEHHOTO CIOCO0Aa TMOJY4YEHUs CEepHOM KHUCIOTHI™
Haxoxzaenue cepsl u €€ coennHeHuil B npupoje. [Ilpumenenne cepel U €e COeAMHEHUN B
ObITY M B TPOMBIIUICHHOCTH. *XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpesbl
COCIMHEHUSIMU Cepbl (KUCIIOTHBIE JOXIH, 3arpSI3HEHUE BO3/IyXa U BOJAOEMOB), CIIOCOOBI
ero npeaoTBparieHus.

OO6mmast xapakTepucTika 31eMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB
azota u Gocdopa, XapaKTepHbIE CTETICHH OKHCIICHHUS.

A30T, pacmpocTpaHeHHUE B Tpupojae, (Pu3nyeckue U XUMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METAJUIaMU M HEMETallaMH - KHUCJIOPOJOM H  BOAOPOJIOM).
Kpyroopor azora B mnpupoae. AmMMuUak: (u3Myeckne M XUMHYECKHME CBOWCTBA
(OKHMCIIeHHe, OCHOBHBIE CBOMCTBAa BOJHOIO PAacTBOpa), *MONydeHHE® MU MPUMEHEHHE.
Conu amMMoOHHUS: coCTaB, (u3nueckue ¢ XUMHUYECKHE CBOMCTBA (pa3jioKEHHUE,
B3aMMOJICHCTBUE CO IeJo4YaMu), TpuMeHeHue. KadecTBeHHass peakiusi Ha HWOHBI
aMMOHUSl. A30THasi KHCIIOTa, €€ (u3nyeckne M XHMHYECKHE CBoilcTBa (oOume u
cnenuduueckne), *nomyuenue.* Hutparel (paznoxeHue). A30THCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJICM aMMOHHSI B KauyeCTBE MHUHEPAJIBHBIX YIOOpPEHMIA.
*XUMHUECKOe 3arpsi3HEHHE OKpYXKAroIeH cpeabl COCTUHEHUSMU a30Ta (KHUCIOTHBIC
JIOK]TH, 3arpsi3HEHUE BO3lyXa, TTOYBBI U BOJOEMOB). *

®ochop, *amnorpornnsie Momupuxanuu docdopa,* duznUecKkue U XUMUYECKUE
CBOMCTBa (B3aMMOJICHCTBHE C METAUIaMH, HEMETaJIlaMH, *KOHIICHTPUPOBAHHBIMU
a30THOM W cepHoit kuciotamu).* Oxcupa ¢ocdopa (V), oprodochopHas KHCIOTA:
¢duznyeckue M XHUMUYECKHE CBOWCTBa, *nosydenue.™ *IloHsiTHE O MUHEpaAIbHBIX
yaoOpenusix: HuTpaThl U ¢ocdarel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakTepucTuka 3eMeHTOB [VA-rpynmnbl. OcOOEHHOCTH CTPOSHHsI aTOMOB yriiepoja H
KpeMHUs. BajleHTHOCTh M XapaKTepHbIC CTENEHU OKHUCJCHHS aTOMOB yIJiepoja H
KpemHus1. Pacnpoctpanenue yriepojia B IpUpo/ie, XapaKTEPHbIE CTENIEHU OKUCIICHMUS.

VYraepon, amiorponHele Moaudukanuu (rpadur, anMas), (QU3HMYECKUE U
XUMUYECKUE CBOICTBA MPOCTHIX BEHIECTB (B3aMMOJICICTBUE C METalIaMH, HEMETaJJIaMH,
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*KOHIICHTPUPOBAHHBIMH Aa30THOW M CEpHOM Kuciotamu)*. Ancop6Orms. Kpyrosopor
yraepoaa B mpupoae. OKcuabl yriaepojaa, Ux (U3HUecKue M XHMUYECKHE CBOICTBA,
MOJIyYeHUE W MPUMEHEHHE, JEHCTBUE HA OpraHU3M YeJIOBEKa. *DKOJIOrMYeCKue
npo0JieMbl, CBsI3aHHbIE ¢ OkcuaoM yriaepona(lV); runmoresa rino0ambHOTO MOTEIMJICHUS
KJIMMaTta; TapHUKOBBIM 3ddexT.* VYrompHas kucimora W e€ coiu, uX (QU3UYECKUE U
XUMUYECKHUE CBOMCTBa, *mojydyeHue W npumeHeHue.®* KadecTBeHHas peakuus Ha
KkapOoHaT-uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

OO6mue mpeacraBieHus 00 OCOOCHHOCTAX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEIMHEHUH yriiepoja (Ha mpuMepe MeTaHa, dTUJIeHa, 3TaHOJa, YKCYCHOU KUCTOThI. *Ux
cocTaB U xummuueckoe ctpoenue. Kinaccudpukanus opranndeckux BemiecT.® [lonstue o
OMOJOTHYECKH Ba)KHBIX BEIIECTBAX: KHpaX, OelKax, yrieBoJax — M UX POJIM B JKU3HH
yesioBeka. *MarepuanbHOE €IUHCTBO OPraHMYECKUX U HEOPTraHWUYECKUX COETMHEHMI. *

Kpemnuii, ero ¢puzndeckre 1 XUMUYECKUE CBOMCTBA (HA MIPUMEPE B3aUMOICUCTBUS
C METaJUIaMH M HEMETa/ulaMH), *rosydeHue™® u npumeHeHue. *CoeIMHEHHUs] KpEMHUS B
npupoge. OOume npencraBieHus o0 okcuae kpemHUSA(IV) M KpeMHHEBOH KHUCIOTE.
Cunukatsl, GU3NYECKHE U XUMUYECKHUE CBOWCTBA, MOJYyYEHUE U NMPUMEHEHHUE B OBITY,
MIPOMBIIIUIEHHOCTH (B MEAMIIMHCKOM, 3JIEKTPOHHOM, CTPOUTEIHHON U 1p.). Bakueiimue
CTPOMTENIbHBIE MaTepHAJIbl: KEpaMHUKa, CTEKJI0, IEMEHT, O€TOH, ’kene300eToH. [Ipodaemsl
0€30MacHOr0 UCMOIB30BAHUS CTPOUTEBHBIX MATEPUATIOB B TOBCETHEBHOM KU3HU. *

XUMUYECKUN HKCIIEPUMEHT: HM3y4Y€HHE O0Opa3lloB HEOPraHWYECKUX BEILECTB,
CBOWCTB COJIIHOW KHUCJIOTBI, MPOBEICHUE KAYECTBEHHBIX PEAKUUU Ha XJIOPUA-UOHBI H
HaOMIOZICHUE TPU3HAKOB MX TMPOTEKAHUS; OIBIThL, OTpaXKawliue (u3nyeckue u
XUMUYECKHE CBOWCTBA TaJlOTEHOB U HUX COEIUHEHH (BO3MOXXHO HCIIOJIb30BAHKE
BHUJICOMATEPHUAJIOB);  O3HAKOMJIEHHE ¢  OOpa3lamMu  XJOPUIOB  (TalOr€HUJIOB);
O3HAKOMJIEHHE C 00pa3uaMu cepbl U €€ COEIMHEHHSIMHU (BO3MOXXHO HCIOJIb30BAHUE
BHJICOMATEpHUAsIOB); HaOMIOJCHUE Tpolecca OOYIJIMBaHMS caxapa IoJ JAeHCTBUEM
KOHILICHTPUPOBAHHON CEPHOM KHUCJIOTHI; U3YYEHUE XHUMHUYECKUX CBOMCTB pa30aBICHHOM
CEpPHOM KHUCJIOTHI, MPOBEJACHUE KaUYECTBEHHOM peakiuu Ha Ccyib(daT-uoH U HAOJIIOICHHE
MpU3HaKa e€ MPOTEeKaHus; 03HAKOMJIEHUE C (U3MYECKUMHU CBOMCTBAMU a30Ta, (hochopa u
WX COCIMHEHHH (BO3MOXHO MCIOJIb30BAaHWE BHIEOMATEPUAIIOB), OOpa3llaMu a30THBIX U
dhochopHBIX yaoOpeHHil; MoJydeHHe aMMHaKa M HW3y4YeHHE €r0 CBOMCTB; INPOBEICHUE
KaueCTBEHHBIX pPEaKIMi Ha MOH aMMOHHS U ¢GochaT-uOH M HM3YyUYEHHE MPU3HAKOB HX
MIPOTEKaHUs, B3aUMOJECHUCTBUE KOHILIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIBIO
(BO3MOHO HCIOJIb30BAHUE BUIACOMATEPHUANIOB); MU3YUYCHHE MOJENICH KPUCTAINYECKUX
peméTok anmMasa, rpadura; 03HAKOMJICHHE C TPOILECCOM aCcopOIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIVIEM M  YCTPOMCTBOM NPOTHBOrasza; MOJIy4eHHUE
VIJIEKUCIIOr0 Ta3a M M3Yy4YEHUE €ro CBOMCTB; MPOBEICHHE KAUYECTBEHHBIX pEaKIUi Ha
KapOOHAaT- ¥ CWIMKAT-MOHBI M U3YUYEHHE MPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH;, PEIICHUE IKCIEPUMEHTABHBIX 3a7ay 0
TeMe «BaxkHeillne HeMeTaTbl U UX COSAUHEHUS.

MeTtaibsl U ux COCIUHCHU A
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OO6mras xapakTepUCTUKA XUMHYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHUM HUX
nonoxkenus B llepmogmueckont cucreme xumnueckux aneMeHToB Jl. M. MenneneeBa u
cTpoeHuss atomoB. CTpoeHue MeTaioB. Mertainueckas CBSI3b M MeETajIM4yecKas
KpUCTaJUIMYeCKass pemeTka. OJIEKTPOXUMHYECKUN PsSJ  HaNpsDKEHUM  METalljioB.
dusznyueckue U XHMMHYECKHE CBOMCTBA METAIOB (B3aMMOJEHCTBUE C KHCIOPOJOM,
BOAOM, kucioTramu). *OO0mme crnocoObl nmoixyyeHus MetaioB. [loHsitue o koppo3uu
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUThl MX OT Koppo3uu. CmiaBel (CTalb, YyTYH,
JTIOPATIOMUHUN, OpOH3a) M MX IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH. *

[[lenoynble MeTaybpl: ToyNoXkKeHHe B lleproanyYecKkoil CUCTEME XHUMHUYECKHX
aneMeHTOB /. 1. Menneneesa; crpoenne aroMoB. Haxoxzaenue B npupoze. Pusnueckue
1 XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUAPOKCHUIBI HATPUS
u Kanus. [IpyuMeHeHue 1me10YHbIX METAJUIOB U UX COCMHEHUH.

[I{esrouyHO3EeMENBHBIE METAIUIBI MAarHUK U KaJIbIMM: MOJ0KeHUe B [leproanueckoi
cucteMe xuMuueckux sneMeHToB . . MennaeneeBa; CTpoeHUE UX aTOMOB; HAXO0XKIECHUE
B mpupone. Pu3MUECKHE W XUMUYECKHE CBOMCTBA MarHus M KaJublus. Baxuenmmne
COCMHEHUs Kaiblusa (OKCHI, THUAPOKCHUA, coiu). *IKECTKOCTh BOABI U CIOCOOBI €€
ycTpaHeHus.*

AmomMuHH: ToNokeHUEe B Ileproguyeckoil cUCTEME XUMHYECKHUX 3JIEMEHTOB
J. 1. MeHneneeBa; CTpPOCHHE aToMa; HaxOoXkAeHUE B mnpupone. DPuznuecKkue Hu
XUMUYECKUE CBOWCTBA aNMOMUHUA. AMQOTEpHbIE CBONCTBA OKCHIA M THIPOKCHUIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ileproanyueckoil cHUCTEME XUMHUYECKUX DSIIEMEHTOB
. I. MenaeneeBa; CTpOCHHE aToOMa; HaXOXAeHUWe B npupoje. Dusmyeckne U
XUMUUYECKUE CBOMCTBA JKelie3a (B3aMMOJACHCTBHE C METaJUlaMH, KUCIOTaMU U COJISIMHU).
Oxkcupael, runpokcunbl u coiau keneza(ll) wu  xenmesza(Ill): cocra, cBoiicTBa U
*nonyyeHue.*

XUMUYECKHUI SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMi METaJJIOB U CILJIABOB, UX
(U3MYEeCKUMU CBONCTBAMH; HM3Yy4YCHHUE pPE3YyJbTaTOB KOPPO3WU METAIOB (BO3MOXKHO
WCIIOJb30BaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJIEUCTBUSI OKCHJIa KAJIbIUS U
HaTpHs C BOJOW (BO3MOKHO HCIIOIH30BaHNWE BHJICOMATEPHUAIIOB); UCCIEIOBAHUE CBOWMCTB
AKECTKOM BOJBI; MpoIlECCa TOPEHHs XKejle3a B KUCIOpoAe (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi HAa MOHBI (MarHus,
Kanblus, amomuHus, muHKa, xkenesa(ll) w xeneza(lll), memu(Il)); nHabGmroneHue u
ONMCAaHUE TPOLIECCOB OKpAIllMBaHUs IUIAMEHW HOHAMHU HATpUsl, KU W KaJabLud
(BO3MOXHO HCIOJIb30BAaHUE BHUJICOMATEPHAIIOB); HUCCIENOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUA ATIOMUHUS U THAPOKCHUAA LIMHKA; PEIICHUE SKCIIEPUMEHTANBHBIX 3a]a4 MO
TeMe « BaxxHenmme MEeTaJuIbl U UX COCTUHECHUS.

XUMHS ¥ OKpYXKarowias cpeaa

*HoBble maTepuanbl M TexHOJIOTMU. BerecTBa m Martepualibl B MOBCEIHEBHOM
JKU3HU 4YesioBeKa. XUMHMSA M 3J0pOBbE. be30macHoe HCIOIb30BAHUE BEIIECTB W
XUMUYECKUX peaknuii B ObiTy. IlepBas moMolls MNpU XUMHYECKHX OXKOrax
1 oTpaBiaeHUIX. OCHOBBI IKOJOTHYECKON I'PaMOTHOCTH. *
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*XuMUUecKoe 3arpsi3HEHHE OKpy’Karoled cpeapl (mpenenbHas JOMyCTHMast
koH1eHTpanus Bemects — [1JIK). Ponb xumun B pemeHnn 3K0I0ru4eckux npooiem. *

*[IpuponHble HUCTOYHHKHU YTIEBOIOPOAOB (yroyib, TNPUPOIAHBIA Tra3, HedTh),
IPOAYKTHI UX NEPepabOTKU, UX POJb B OBITY M MPOMBIIINIEHHOCTH. *

XUMUYECKUN HKCIIEPUMEHT: H3ydyeHUEe 00pa3llioB MaTepHalioB (CTEKJIO, CILIaBbl
METAJIJIOB, TOJIMMEPHBIE MaTepuabl). ™

MexmpeaMeTHbIE CBA3U

Peanuzanusi MeXNpeAMETHBIX CBA3€M NpuW H3YyYeHMH XUMHUH B 9 Kiacce
OCYILECTBIISICTCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATUH, TaK
U TIOHSATHH, SIBISIOMIMXCS CHUCTEMHBIMU [UIsI OTIENBHBIX TMPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHalW3, CHUHTE3, KiIacCu(pUKalUsi, TEePUOJUIHOCTh, HAOIIOACHUE, OSKCIEPUMEHT,
MOJICTTUPOBAHUE, W3MEpPEHUE, MOJENb, SBICHUE, MAPHUKOBBIA 3(PPEKT, TEXHOIOTHS,
MaTEepUaIbI.

®dusuka: mMaTepus, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, MOH, HYKIWJ, HU30TOIIbI,
PaZOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUH 3apsi, MPOBOJHUKH, IOITYIPOBOJAHUKH,
IUDJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TE€JI0, 00BbEM, arperaTHOe COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTANIMUYECKass pelETKa, CIUIaBbl, (U3HUECKUE
BEJIMYMHBI, €IUHUIBI H3MEPEHUs, KOCMHMUYECKOE IIPOCTPAHCTBO, IIJIAHETHI, 3BE3.BI,
Comnnre.

buonorust: Qorocunres, aAbixaHue, Ouochepa, HSKOCUCTEMA, MUHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPATbl, TOPHbIE MOPOJbI, MOJE3HBIE
MCKOTIaeMble, TOTUTMBO, BOJIHBIE PECYPCHI.

IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B menom pesynbrarel ocBoeHusi obOywaromumucs ¢ 3[IP yueOGHOro mnpemmera
«Xumus» JOJKHBI COBNAAaTh C pesynbratamu DeaepanbHOil paboyeit MmporpamMmsbl
OCHOBHOT0 00111€T0 00pa3oBanusi. Hanbosee 3HaUMMBIMU SIBIISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

JIMYHOCTHBIE Pe3y/IbTaThl OCBOCHHMSI MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHus
JTOCTUTAIOTCSI B XOA€ OOY4YeHUS XHMHHA B €IWHCTBE Yy4eOHOW W BOCHHUTATEIHHOU
JCATCIIEHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMA POCCHHCKHMH COIMOKYJIbTYPHBIMUA H
JTYyXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMH, IPUHATHIMHA B OOIIECTBE MIPABMIIAMUA U HOPMaMH
TIOBEJICHUS M CITOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIUAIA3AIINN
00yJaroInXcs.
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JIn4HOCTHBIE pE3yJIbTaThI OTpaXaroT TOTOBHOCTh o0yJaromuxcs
PYKOBOJICTBOBATBhCSI CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMd M PACIIUPEHUE
OMbITa ACSATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY U
HAay4YHOMY HACJEIUI0, TOHUMAHUS 3HAYEHUSI XUMUYECKON HAYKU B )KU3HU COBPEMEHHOTO
oOIecTBa, CIMOCOOHOCTH  BIaJAE€Th JIOCTOBEPHOM HMHpOpManue O MepeIoBbIX
NOCTUKEHUAX U OTKPBITHUSX MUPOBOW M OTEYECTBEHHOW XMMHH, 3aUMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUSA:

IPEACTABICHUS O COLMANBHBIX HOPMAax M MPABUIIAX MEXIMYHOCTHBIX OTHOLIECHUMN
B KOJUJICKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO TOJIE3HO,
y4eOHO-UCCIIeIOBATENIbCKOM, TBOPUECKONW U JPYTHX BUAAX JAEATEIBHOCTH, TOTOBHOCTU K
Pa3HOOOpa3HON COBMECTHOM AESATENBHOCTHU MPHU BBINOJHEHNUN Y4€OHBIX, I03HABATEIbHBIX
3a/1a4, BBINOJIHEHUH XHWMHUYECKHX OSKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB,
CTpEMJIEHHS K B3aWMOIOHMMAHUIO M B3aMMOIIOMOIIM B TIpollecce 3TOM yueOHOMU
NEATEIBbHOCTH, TOTOBHOCTH OLICHUBATh CBOE NOBEJACHUE U MOCTYIIKA CBOMX TOBAPHILEH C
MIO3WLIMA HPABCTBEHHBIX M IIPAaBOBBIX HOPM C YYETOM OCO3HAHUA IOCIEACTBUI
ITOCTYTIKOB;

3) HEHHOCTU HAYYHOIO MTO3HAHUS:

MUPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE W XHMHMYECKOW pEakLHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABJISIIOIIUX OCHOBY
Ui TIOHMMAaHHs CYLUIHOCTH HayYHOW KapTHHbI MHpa, MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIbI, B3aUMOCBSA3SIX YEJIOBEKA C MPUPOIHON CpEIoid, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HAINpPABJIECHHBIX Ha TMOJIYYEHUE HOBBIX 3HAHUU 10
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01a€MBIX MPOIECCOB U SIBICHUMN;

MO3HABATENbHON, WH()DOPMAIIMOHHOM M YHUTATEIbCKOW KYyJNbTYphl, B TOM YHCJIEC
HaBBIKOB CAMOCTOSITEJIbHOM palOThl C y4eOHbIMU TEKCTaMH, CIIPABOYHOW JIMTEPATYpPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH()OPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOY4YeHMIO U TIO3HaHUIO, JIIOOO3HATENIbHOCTH, TOTOBHOCTU U
CIOCOOHOCTH K €aMOOOpPa30BaHUIO, TPOEKTHOM M HCCIIEA0BATEIbCKON JEATENbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANpPaBICHHOCTH U YPOBHS 00y4€HHUs B JalIbHEHIIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBbSI:

OCO3HAHMS LIEHHOCTH W3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3/I0pOBBIM 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUM U HENPUATUS BPEAHBIX
NpUBbIUEK  (YHOTpPEOJICHUS]  aJKOTojsl, HApKOTHUKOB, KypEHHs), HEOOXOJIUMOCTH
coOmIo/IeHns MpaBuil O€30MacHOCTH MPH OOpallleHUH ¢ XMMHUYECKMMHU BEIIECTBAMH B
OBITY U peasbHOM KU3HH;

5) TpyAOBOTO BOCIIUTAHUS:

UHTEpeca K MPaKTUYECKOMY M3yueHUIO mpodeccuil U Tpyla pa3iudyHOro poja,
YBaXEHUE K TPYILy U pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHUCJIE€ Ha OCHOBE
NPUMEHEHHUs NPEAMETHBIX 3HAaHUM MO XUMHUH, OCO3HAHHOTO BhIOOpa MHIWBUAYATbHOU
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TPACKTOPUHU TMPOJOIDKEHUS O0Opa3oBaHUs C Y4YETOM JIMYHOCTHBIX HHTEPECOB M
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, YCHEUIHOM
npo(hecCHOHANBHON JESTENIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTDH
a/IalTHPOBATHCA B MPO(ECCHOHATIBHOM Ccperie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKHU LIETIECO00OPA3HOTO OTHOUIEHMSI K MPUPOJE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYILIECTBOBAHMs, MOHUMAaHMs LIEHHOCTH 3JI0POBOTO U 0OE€30MacHOro
oOpa3a »HU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PHU3MUYECKOMY U
IICUXUYECKOMY 370pPOBbIO, OCO3HAHMsI LEHHOCTU COOJIIONEHHUS NpaBUJ O€30I1aCHOTO
HOBEJIEHUS MPU paboTe C BELIECTBAMMU, a TAKXKE B CUTYaLMsIX, YTPOKAIOLIUX 340POBbIO U
YKU3HHU JTIOEH;

CIIOCOOHOCTH TPHUMEHATHb 3HAHUS, TMOJy4aeMble MPH HW3YYCHHUM XUMHH, IS
peleHns 3a/1a4d, CBA3aHHBIX C OKPYXKAlOIIeW NPUPOJHOM CpPEOM, IMOBBIIIECHUS YPOBHS
AKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUS TJI00AIBHOIO XapaKTepa 3KOJIOTMYECKUX MPoOIemM
Y IIyTeH UX PElIeHUs MOCPEACTBOM METOJOB XUMHH;

HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTHCA UM B IO3HABATEIbHOM,
KOMMYHUKAaTUBHOM M COLMAJIbHON IPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC pe3yabTaThl OCBOCHHS 00pa30BaTEIbHON MPOTPAMMEBI 110 XUMHUHU
OTpaXkaroT OBJIAJICHHE YHUBEPCATHLHBIMH TO3HABATEILHBIMHE JICHCTBHSIMHU, B TOM YHUCIIC:
1) ©a30BbIC JIOTHYECKUE JICHCTBUS:
BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHIM;
OCYUIIECTBJISTh CpaBHEHUE, KIACCU(PUKAIMIO XUMHUYECKUX BEIIECTB MO 33JIaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIs1 YKA3aHHBIX JIOTHUYECKUX OTepaInii;
CTPOUTH JIOTUYECKOE CYXKJICHHUE TMOCTE MPEABAPUTEIHLHOTO aHaIn3a, BKIIYAIOIIEe
YCTaHOBJICHHE MPUYUHHO-CIICJICTBEHHBIX CBSI3Ei
co3/aBaTh, MPUMEHSTh U NPEOOPA30BLIBATH 3HAKK W CHUMBOJIBI, MOJIEIN U CXEMbI
JUTSI pelieHus1 yueOHBIX U TTO3HABATENbHBIX 33/1a4 C TTIOMOIIBIO Me/1arora;
MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE XUMUUYECKHX MTPOIIECCOB U UX MOCEACTBUS;
2) 0a30BBIC UCCIICOBATEILCKUC ICHCTBHS:
C MOMOIIIBIO TIEAAarora MPOBOIUTh XUMHUUYECKHH OTBIT, HECIOKHBIN SKCIICPUMEHT,
JUTSl YCTAHOBJICHUSI 0COOEHHOCTEH 00BEKTa N3YUEHUS, TPUIMHHO-CICACTBEHHBIX CBSI3EH 1
3aBUCUMOCTEN 00BEKTOB MEKITY COOOMH;
C TIOMOIIBIO TIeJarora WM CaMOCTOATEIbHO (HOPMYIUPOBaTh OOOOIICHHS U
BBIBOJIBI 11O pe3yJIbTaTaM MPOBEICHHOTO HAOIOICHUS, OIIBITA;
3) pabora ¢ uHpOpMaIHEHi:
BBISBJIATh ACPUIMTH WHOOPMAIMN, TAHHBIX, HEOOXOAMUMBIX IS PEIICHHUS
MMOCTaBJICHHOM 3aJ1a4H;
npeo0pa3oBbIBaTh HHGOPMAIIHIO W3 OJHOTO BHUA B APYTroM (TaOIHIy B TEKCT H
mp.);
UCKAaTh WU OTOMpPaTh WH(OPMAIMIO WM JAHHBIE W3 MCTOYHUKOB C YYETOM
MIPEIOKCHHOM YIeOHOH 3a/1a4uu ¥ 3aJaHHBIX KPUTCPHCB.
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OBnaneHne yHUBEPCATLHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BbIBATh y4eOHOE B3aMMOJICHCTBHE B TPyMIe (OMPEAesTh OOIIUE ICIH,
pacnpeeNiaTh POy, JOTOBAPUBATHCS APYT C APYTOM H T. 1.).

C TOMOIIBIO TEAAarora WM CaMOCTOSITEIBHO COCTaBIISATH YCTHBIE U MUCHMEHHBIC
TEKCThl C HCIOJIb30BAaHUEM WIUIIOCTPATUBHBIX MaTEpUANIOB JI BBICTYIUICHHS TEpe/
ayJUTOpUEN;

OpraHU30BbIBATh Y4YEOHOE COTPYJHUYECTBO M COBMECTHYIO JI€ATE€IbHOCTh C
YUUTENIEM M CBEPCTHUKAMH; paboTaTh MHAMBUAYAJHLHO W B TPYIIE: HAXOAUTh oOIIee
pelieHre W paspematbh KOH(GIMKTHI Ha OCHOBE COTrJIaCOBaHUSl MO3MIMN U yueTa
HWHTEPECOB; (OPMYITHPOBATH, APTYMEHTHPOBATh M OTCTaNBATh CBOC MHCHHUC;

OIICHMBATh KAa4eCTBO CBOETO BKJAJa B OOIIMN MPOIYKT, IPUHUMATH M Pa3IeisaTh
OTBETCTBEHHOCTH ¥ MPOSBIISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETA Iepe] TPYTIION.

OBnazeHNEe YHUBEPCATHLHBIMU YUSOHBIMH PETYISATUBHBIMU JCHCTBUSIMH:

oOHapyxuBaTh U HOPMYIUPOBATH YUEOHYIO TPOOIEMY, ONPENEATH 1eJb YUeOHOU
TESITeIbHOCTH;

BJIAJ€Th OCHOBAMH CaMOKOHTpPOJS, CaMOOIICHKH, TMPHUHATUA pEUICHUH U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHOM M TTO3HABATEIHLHOM €SI TEIbHOCTH;

COOTHOCUTh CBOM JCHCTBUS C IUIAHUPYEMBIMU pe3yJibTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEHM JESATENIbHOCTH B TPOLIECCE JIOCTHKEHHUS pe3ylbTaTa, OINPEIeNsTh
CIoCcOOBI IEUCTBUI B paMKax MPEUIOAKEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATh
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIlUEH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjiaH €€ N3MEHEHHUS,

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUHA Y4YCOHOU
3a/1a4u;

MOHUMATh TPUYHUHBI, TI0O KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMBIH pe3ysbTar
JESATETBbHOCTH, ONPENCTATh IO3WTHBHBIC HW3MCHCHHS U HaIpaBJICHHS, TPEOYOIIHe
nanbHeuen padboTsl;

OCO3HAaHHO OTHOCHUTKCS K APYTroMy YelIOBEKY, €r0 MHEHHIO.

HHPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeETHBIX Pe3yJabTaTOB IO OCBOCHUIO 00SA3aTENIBHOTO COAEPIKAHMUA,
YCTaHOBJICHHOTO JaHHOM denepanbHOM pabouell mporpamMmoil, BBIACISIOT: HAy4YHbIE
3HAHUS, YMEHHMS M CHOCOOBI JEWCTBHM, crnenupuyeckue s ydeOHOro MpeameTa
«Xumus», BUABl ACATENBHOCTH IO MOJYYEHHIO HOBOTO 3HAHHUSA, €r0 HWHTEpPIpETalUH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsIX:

IPEACTABICHHE O 3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBJIEHUN NPUPOABI,
NOHMMAaHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HaykKu Kak oO0iactu
COBPEMEHHOTO0 €CTECTBO3HAHMs, KOMIIOHEHTa OOIIel KyJbTypbl M MPaKTUYECKOU
JesITeIbHOCTH YeJI0OBEKa B YCIOBHSIX COBPEMEHHOI'O OOIIECTBA; TOHUMAHNUE MECTa XUMHUU
Cpelr OPYruX €CTECTBEHHBIX HAaYK;

BJIQJICHUE OCHOBaMH ITOHATUHHOTO aIllapaTa i CHMBOJIMYECKOTO SI3bIKa XUMHUHU IS
cocTaBiieHHs] (HOpMyYJT HEOPraHWYECKHX BEIECTB, YPABHEHM XHMHMUYECKHX peakiuil (c
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OMOpOM Ha aJIrOpUTM Y4YeOHBIX JCHCTBHII); BIIAJICHUE OCHOBAMU XHMHUYECKOU
HoMmeHKIaTypbl (IUPAC u TpuBHaibHON) M YMEHHE HCIOJIb30BaTh €€ ISl PEILICHHS
y4eOHO-TI03HABATEIHHBIX 33/1a4 C TIOMOIIBIO YIUTENS; YMEHHE UCTIOIb30BaTh MOJEIH JIJISt
O0OBSICHEHHUS CTPOEHUSI AaTOMOB M MOJIEKYJI 110 aJITOPUTMY C OIIOPOM Ha ONpE/ICTICHNUS;

MIPEACTABICHUE O CUCTEME XHUMHUYECKHX 3HAHUW W YMEHHE C MOMOIIBIO YUUTEIS
OPUMEHSTh CUCTEMY XHWMHYECKUX 3HAHUW [JI1 YCTAHOBJICHHS B3aUMOCBSI3EU MEXKIY
U3YYEHHBIM MaTepUajoM M NpPU MOJYyYCHHH HOBBIX 3HAHUW, a TaKXe B IMpOIECcCce
BBITIOJIHEHUS Y4YEOHBIX 3aJaHUid W T1pu  paboTe C MUCTOYHUKAMHU XHMHUYECKOU
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BAKHEMIINE XMMHUYECKHE TOHATHS: XUMHUYECKUH DJIIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, IMPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJHAS W HEOJAHOPOAHAS CMEChH,
OTHOCHUTEJIbHBIE aTOMHAs M MOJICKYJISIpHAsE MAacChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIH 00bEeM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb (CpemHsis),
XUMUYECKasi peaklus, peakluud COCAUHEHUS, PEaKIMUu PA3JIOXKECHUS, PEAKIUU
3aMElIeHUs], peakuuu oOMeHa, TeroBON A(PPEeKT peakiuu, 3K30- U IHIOTEPMUUYECKHUE
peakiuu, pacTBOp, MaccoBasl JOJsS XUMHUUYECKOTO AJIEMEHTa B COCIMHEHUHU, MaccoBas
JIOJIsI U TIPOLIEHTHAs] KOHIEHTpalMs BEIIECTBA B PacTBOPE, AP0 aTOMa, SJICKTPUUECKUI
CJIOW aToma, aToOMHas OpOuTajdb, paguyCc aroMa, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBA3b, AJIEKTPOOTPULATEIBbHOCTh, MOJIAPHAS W HEMOJISIpHAs KOBAJECHTHAs
CBS3b, MOHHAs CBSI3b, METAJUIMYECKas CBA3b, KpHUCTAIMYECKas pelieTka (aTomHasl,
HMOHHAsi, MeTa/NInYecKasl, MOJICKYJsipHasi), MOH, KAaTHOH, aHWUOH, DJJIEKTPOJHUT U HE
ANEKTPOJUT,  DIEKTPOJUTUYECKAs]  JUCCOIMAIlMsA, pPEaKlUd HOHHOro  oOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEID U BOCCTAHOBUTEND, OKUCIICHUE
Y BOCCTaHOBJICHHE, AJICKTPOJIM3, XUMUYECKOE paBHOBECHUE, 0OpaTUMble U HEOOpaTUMBbIC
peaKkIuy, CKOPOCTh XHWMHYECKOM peakluH, KaTaliu3aTrop, MpPeeabHO JOMyCTUMAs
koHuentpauus (IT1K), koppo3us MeTanioB, CIIaBbl;

OCHOBOTIOJIaralolre 3aKOHbl XUMHUU: 3aKOH COXpaHEHHs Mmacchl, [lepuoandeckuii
3akoH J[. 1. MeHneneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XHUMHH: AaTOMHO-MOJICKYJIIpHAsl TEOpHs, TEOPHUsS DIICKTPOJUTUUECKOMN
IUCCOLMAIINM, a TAaK)K€ MPEJCTABICHHUS O HAyYHBIX METOJAX IMO3HAHWS, B TOM YHCIE
AKCIEPUMEHTAIIBHBIX U TEOPETHYECKUX METOJaX HCCIEAOBAaHUS BELIECTB M M3YUYEHUS
XAMUYECKUX PEaKIINM;

MPEACTABICHUE O NEPUOJINYECKON 3aBUCUMOCTH CBOWMCTB XMMUUYECKUX AJIEMEHTOB
(pamuyc aToMa, 3IEKTPOOTPUIIATEILHOCTH ), MPOCTHIX U CIOXKHBIX BEIIECTB OT MOJOKECHHUS
sanemeHTOB B Ilepuognueckoil cucteme (B MasblX MEPUOJIaX W TJIaBHBIX MOATPYNIaxX) U
AIIEKTPOHHOTO CTPOCHUSI aToOMa; yMEHUE OOBSCHATH CBsI3b IOJOKECHUS DJIEMEHTa B
[lepuonuyeckoit cucTeMe C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsj sjapa, oO0IIee YHCIO JJICKTPOHORB),
pacrpesieieHueM JJICKTPOHOB I10 DSHEPreTUYECKUM YPOBHSM aTOMOB IME€PBBIX Tpex
MEPUOOB, Kaus U KaJblMs; KJIACCU(PUIIUPOBATh XUMUUECKHUE AJIIEMEHTHI C OMOPOM Ha
onpenesieHus: GU3NIECKOro CMbIC/Ia IUGPOBBIX TAHHBIX IEPUOAUUECCKON TAOIHIIBI;

yMEHHE KIacCU(PUITMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIEeCTBa U
XUMUYECKUE PEAKIMU C OMOpPOM Ha CXEMbl; OMNPENENATh BAJEHTHOCTh M CTENEHb
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OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB, BUJ XMUMHYECKOW CBS3M M THUI KPHUCTAIUTMYECKOU
CTPYKTYPBI B COCTMHECHHSIX, 3aps]] HOHA, XapaKTep CPeJlbl B BOJHBIX PACTBOPAX BEIIECCTB
(KuCI0T, OCHOBaHMi ), OKUCIUTENb U BOCCTAHOBUTEID 110 AJITOPUTMY YUEOHBIX I€HCTBHIA;

YMEHUE XapaKTepU30BaThb C OMOPOM Ha cxXxeMy (QU3NYecKne U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJAOPO, IpaduT, aamas, KpeMHH, a3o0T,
dbocdop, cepa, xja0p, HATPUM, KaJIWid, MAarHUH, KaJbIUH, aTFOMUHUN, JKEJI€30) U CI0KHBIX
BELIECTB, B TOM 4YHUCIE HUX BOJHBIX pPACTBOPOB (BOAA, aMMHUAK, XJIOPOBOJOPO/I,
CEpOBOJIOPO, OKCHUIBI M THUAPOKCHIbI MeTauioB I - ITA rpymn, amomunus, meau (1),
ruHKa, sxene3a (II u I11), okcuapr yraepona (II u IV), kpemuus (IV), azota u dochopa (111
u V), cepnl (IV u VI), cepaucras, cepnasi, a3oTuctas, a3otHas, ¢pochopHas, yroiabHas,
KpPEMHHEBasi KUCIIOTa W WX COJIM); OMHUCHIBATHL C OMOPOW HA IUIAH W KIFOUEBBIC CJIOBA;
YMEHHE TIPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTU OT UX
COCTaBa M CTPOCHHUS IOCIE TMPEABAPUTENBHOIO aHaldHu3a MOJl PYKOBOACTBOM II€arora,
MPUMEHEHNE BEIIECTB B 3aBHCHUMOCTH OT WX CBOWCTB, BO3MOXXHOCTH IPOTEKAHHS
XUMUYCCKUX TIPEBPAIICHUN B Pa3IMYHBIX YCIOBUSAX, BIUSHUE BEIIECTB U XUMHUYCCKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M OKPY>KAIOIIYI0 PUPOIHYIO CPEIY;

yMEHUE COCTaBJIATh MO o00pasily, CXeMe, allOpPUTMy Y4eOHBIX JIeWCTBHI
MOJIEKYJIIPHbIC M MOHHBIEC YPaBHEHUS Peakiuii (B TOM YKCIIe peakluii HOHHOTO OOMEHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUi),  WUIIOCTPUPYIOMIUX  XUMHUUYECKHE
CBOWCTBA HW3y4YEHHBIX  KJIACCOB / IPYNII  HEOPTaHMYECKMX  BEIIECTB, a  TaKKe
MOATBEPKIAIOIIUX T€HETUYECKYIO B3aUMOCBSA3b MEXKITY HUMU;

YMEHUE BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa B COEJMHEHUHU, MAaCCOBYIO JIOJIIO0 BEIIECTBA B
pacTBOpe, KOJMYECTBO BEIIECTBA M €r0 Maccy, OO0ObEM Tra30oB C OMOpPOM Ha OOIIHe
GbOopMyJIBI, YMEHHE TPOBOAWTH PACUEThl MO YPABHEHUSAM XWMHUYECKHX PEaKIUi H
HaXOJIUTh KOJMYECTBO BEIIECTBA, OOBEM U MACCy PEareHTOB WM MPOIYKTOB PEAKITUU C
OMopoil Ha 00pa3el], aNropuT™M y4eOHBIX JEHCTBUI;

BJIQJICHUE OCHOBHBIMHM METOJaMHU HAYYHOTO IMO3HaHWs (HAOIOJCHHE, U3MEPCHHUE,
DKCIIEPUMEHT, MOJACIUPOBAHUE) TPH HM3YyUYCHWH BEIIECTB M XHMHUYCCKUX SIBICHHH C
OMOpOM Ha aJIrOpPUTM YYEOHBIX JEHCTBUI, yMeHHE CcHOpMyIUpOBaTh MpPOOIEMy H
MPEIOKUTH MYTH €€ PEIICHUS C TTIOMOIIBIO Te/1arora; 3HaHUE OCHOB 0€30MacHON PabOTHhI
C XUMHYECKHUMU BEIIECTBAMU, XUMHUYECKOU MOCYI0M U JTa0OpaTOPHBIM 000PYI0BAHUEM;

HAJIMYKUE MPAKTUYECKUX HABBIKOB TJIAHUPOBAHMS M OCYIIECTBICHUS CIEAYIOIINX
XUMHUYECKUX IKCIIEPUMEHTOB TOJT PYKOBOJICTBOM YUUTENSI C 00CYKICHUEM TUIaHa paOOThI
WJIM COCTaBIICHUEM TaOJIHIIbL:

W3y4YCHUE U ONHUCaHNUEe (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C (U3HUCCKUMHU M XUMHUECKHUMH SIBJICHUSMU;

OTIBITHI, MJUTFOCTPUPYIONTUE IPU3HAKH MMPOTCKAHUS XUMUICCKUX PEaKITUi;

U3yYeHHE CIIOCOOOB pa3ieNieHus: CMeceii;

TIOJTYYCHHUE KHUCIOPOIa U U3YUCHUE €TO CBOMCTB;

MOJIYYCHHUE BOJIOPO/Ia M U3YUCHHE €TO CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3yu4eHne ero CBOWCTB;

MOJIyYeHUE aMMHUAKa U U3yYEHUE €ro CBONCTB;
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IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MACCOBOM J0JIEM PACTBOPEHHOIO
BEILIECTBA;

UCCIICIOBAHUE U OIMCAHHE CBOMCTB HEOPraHWYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB;

NpUMEHEHUE HWHIUKATOpPOB (JIakMyca, MeTwiopaHxka u (eHondranenHa) s
onpeJeIeHs XapaKTepa Cpelibl B paCTBOpax KUCJIOT U IIEI0YeH;

U3yYeHUE B3aUMOJCUCTBUS KHCIOT C MeETalUlaMH, OKCHUIaMU METaJlIoOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBaHUI;

BBITECHEHHUE OJIHOTO METajlia IPYruM U3 pacTBOpa COJH;

UCCIIeI0BaHNEe aM(POTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHUS 1 ITUHKA,

pelieHrne  AKCIEPUMEHTAbHBIX  3a7ad 1Mo  TeMe  «OCHOBHBIE  KJIAacChI
HEOPraHUYECKUX COCIUHECHUIN;

peIIeHNEe  OKCIEPUMEHTAIBHBIX  3a7ad M0  TeMe  «DJIEKTPOJUTHYCCKAS
JTUCCOITHALINSY;

pEIIeHNe JKCIIePUMEHTAIBHBIX 3aJad Mo TeMe «BakHeWmme HeMeTalubl U UX
COCIUHEHUS;

pelieHre SKCIEPUMEHTABHBIX 3alad mo Teme «BaxHeime wmeTamibl U ux
COCIUHEHUS;

XUMHUYECKUE HKCIIEPUMEHTHI, WILTIOCTPUPYIONINE MPU3HAKK MPOTEKAHUS peaxKiui
MOHHOTO OOMEHA;

KaueCTBEHHbIC PEAKIIMK Ha IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX MOHBI: XJIOPUJ-
, Opomui-, Houa-, cynbdar-, pocdar-, KapOOHAT-, CUIMKAT-AHUOHBI, THIPOKCU-UOHBI,
KaTHOHBI aMMOHHS, MAarHUsI, KaJIBIIWs, ATFOMHHHES, XKee3a (2+) u xkenesa (3+), meau (2+),
IIWHKA,;

YMEHUE TPEICTaBIATh PE3yJbTaThl dAKCIEpUMEHTa B  (OpME  BBIBOJIOB,
JI0KA3aTeNIbCTB, TPa(PUKOB U TAaOJIUII U BBIBIISATH YMITUPUICCKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TIPaBUJIaMH 0€30MacHOTO OOpaleHus ¢ BeleCTBaMH, UCIIOJIb3YEMbIMU B
MMOBCEHEBHOM KM3HM, a TaKKe MpaBUIaMU MMOBEICHUS B MENIX cOCPEKEHUS 30POBhS H
OKpYyJKarollel MPUPOJHOM Cpeabl; TOHMMaHHE Bpena (OMacHOCTH) BO3JICUCTBUS Ha
KUBBIE OPTaHU3MBI OIPEACIICHHBIX BEIIECTB, a TAaKXE CIOCOOOB YMEHBIIECHUS U
MPEAOTBPAICHUSI MX BPEIHOTO BO3JEHCTBUSA, MOHUMAHWE 3HAYCHUS >KUPOB, OEJKOB,
YTJIEBOJIOB JIJIsi OpTaHU3Ma YEJIOBEKa;

BJIaJICHUE OCHOBAMHU XMMHUYECKOM IPaMOTHOCTH, BKIIFOUAIOIIEH YMEHUE MPABUIILHO
MCIIOJIb30BaTh M3YYCHHBIC BEIIECTBA M Marepuaibl (B TOM YHCIE, MHUHEpPAIbHBIC
yAOOpeHusi, METAUIbl W CIUIaBbl, MPOAYKTHl TEPEPaOOTKH MPUPOJHBIX HCTOYHHKOB
YIJIEBOJIOPOOB (YIUIsl, MPUPOAHOTO Ta3a, HedTH) B OBITY, CEIBCKOM XO3SMCTBE, Ha
MIPOU3BOJICTBE; YMECHHUE MPHUBOJUTH MPUMEPHI TPABHIBHOTO WCIIOJIB30BAHUS M3YYCHHBIX
BEIIIECTB U MaTE€pPUAJIOB;

YMEHHUE YCTAaHABIIMBATh CBS3M MEXKIY pPEaTbHO HAOIIOAACMBIMH XUMHUYECKHUMH
SBJICHHSIMH M TIPOIIECCaMH, MPOUCXOMAIIMMH B MaKpO- W MHUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOTOO0OpAa3usl BEIIECTB;, YMEHHE HWHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO
3HAHUSMU APYTUX yU4€OHBIX MPEAMETOB C MTOMOIIBIO TIEAarora;
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npeacTaBiieHne o chepax mpohecCHOHATBHON NeATETLHOCTH, CBSI3aHHBIX ¢ XUMUEH
U COBPEMCHHBIMHU TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTH)KCHHUSIX XUMHYCCKOW HAYKH,
HaJIMYUE OIBITA pa0OTHI C PA3IMIHBIMUA HCTOYHHKAMH WH(POPMAITUH 110 XUMUH (HAYyIHO-
MOIYJISIpHAST JIMTEepaTypa, CJIOBAapH, CIPAaBOYHUKH, WHTEPHET-PECYpCHI) C OMOPOH Ha
QITOPUTM: yMEHHE OOBCKTHBHO OILICHWBaTh HMH(OpMAIMI0 O BEMIECTBAX, WX
MPEBPAIICHHUSIX ¥ MPAKTHYECKOM MTPUMEHEHHH.

TpeOoBaHusi K TPEAMETHBIM pe3yjibTaTaM OCBOCHHS Yy4yeOHOro TpeIMeTa
«Xumus», pacrpeiesieHHbIe 10 rojlaM 00y4YeHus

PesynpTaTel mo rogaM (GOpMYyIUPYIOTCS 1O TPUHLMUIY JA00aBIEHUS HOBBIX
pe3yJabTaTOB OT TOJa K Trojy, YK€ Ha3BaHHbIC B MPEIbIAYIIUX Trojax MO3UIHUH, Kak
MPaBUIIO, JIOCJTOBHO HE MOBTOPSAIOTCSA, HO YUUTHIBAIOTCS (pe3ysbTaThl OYEPEAHOTO rojaa
10 YMOJIYAHUIO BKJIIOYAIOT PE3yJIbTAaThl MPEIbIAYIIUX JIET).

PACKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUM DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, MTPOCTOE BEIIECTBO, CIOXKHOE BEILECTBO, BAJIEHTHOCTb,
AIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas pPEaKlus, XUMHYECKas
CBs3b, *TErioBOM 3PQeKT peakiuu, MOJIb*, MOJSPHBIM 00BEM, pacTBOP; AIEKTPOJIUTHI,
HEIJICKTPOJUTHI, DJIEKTPOJIUTUYECKAs] JUCCOLMAIMS, PpEeaKIHM HOHHOTO OOMEHa,
KaTtanum3aTop, *XUMHYECKOe paBHOBecHE, OOpaTUMble W HeoOpaTHUMbIE peakuuu®™,
OKHCIIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIUU, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCIIEHUE
U BOCCTAaHOBJICHHE, aJUIOTponus, amMpOTEepHOCTh, XUMHUYECKas CBsA3b (KOBaJEHTHas,
MOHHAs, METa/NIMYEeCKasi), KpUCTaJUIMUecKasi pemeéTrka, *KOppo3usi METaJUIOB, CILIABHI;
CKOPOCTh XHMMUYECKOW peakiuu™®, mnpenaeiabHo pomyctumas konmeHTpamus (ITIK)
BEILIECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHYECKHUX TOHATHM (cM. M. 1) u
MIPUMEHSIThH ATU TIOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUII;

UCIIOJIB30BaTh 3HAKM W CHUMBOJIBI JIJIsi (PUKCAIlMU pe3yJabTaTOB HAOJIOJEHUH,
cocTtaBjieHusi (GOpMyJl BEIIECTB U YPaBHCHUN XUMHUUYECKUX PEAKIMM, 3alUCH JTaHHBIX
ycioBu# 3aaad. Mcnons3oBaTh 0003HaYeHus1, uMmeroniuecs B [lepuoauueckoit cucreme u
Ta0JIUIIe PACTBOPUMOCTH KUCJIOT, OCHOBAHHUM M COJICH B BOJC ISl BBITIOJIHCHUS 3a/IaHUM.

ONpENENATh BAJIEHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB B
COEMHEHHUAX PA3IMYHOrO COCTaBa; MPUHAJICAKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIacCy
COCMHEHUI C OMOpOM Ha OINpPENEJCHUsS, B TOM YHUCJIE CTPYKTYPUPOBAHHBIE; BUbI
XUMUYECKON CBsI3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSIX; 3aps]l MOHA IO XUMHUYECKOW ¢GopMmysie; XapakTep cpeabl B BOJHBIX
pacTBOpax KHCJIOT U MIENOYeH, *TUIM KPUCTALIUMYECKON PEMETKH KOHKPETHOTO
BEIleCTBa™;

packpeiBath  cmbicn  Ilepuommueckoro  3axkona .M. Menngeneera wu
JEMOHCTPUPOBATH €r0 MOHUMAHKE: *OMUCHIBATh U XapaKTepU30BaATh™* TAOIUUHYIO (HOpMY
[Tepuoauyeckoif CHUCTEMBbI XMMHYECKMX OJJIEMEHTOB: pa3iuvaTh TMOHSATHS «IJIaBHAS
noarpynna (A-rpynna)» u «mnodounas noarpynna (b-rpynma)», Mansie U OoJibliue
MepUObl;, *COOTHOCUTH* 0003HAUEHHUSI, KOTOPhIE UMEIOTCSI B MEPUOUYECKON TaOIHIE, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB XHMHUYECKHUX 3JIEMEHTOB (COCTaB U
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3apsij Aapa, o0Ilee YHUCIOo 3JIEKTPOHOB M PACIpEACNICHUE UX MO AJIEKTPOHHBIM CIIOSIM);
*00BACHATH* 00IIMe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHX AJIIEMEHTOB U
UX COEAUMHEHUH B Mpejeaax MajblX NEPUOAOB U INIABHBIX MOArPYNI C YYETOM CTPOCHHUS
UX aTOMOB;

KJIACCU(PUIMPOBATh  XMMUYECKUE  DJEMEHTHl; HEOPIaHWYECKUE  BEIIECTBA;
XUMHUYECKHUE peakuuu (MO YHMCIy M COCTaBy YYAaCTBYIOLIMX B pPEaKIMH BEIECTB, IO
TEII0BOMY 3 (EKTy, M0 U3MEHEHUIO CTEIECHENW OKHUCIIEHUS XMUMHYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME U CleUU(UUECKHE XUMHUYECKHE CBOWCTBA
BEIIECTB Pa3jIMUYHBIX KJIACCOB, MOATBEPXKAAs ONMMCAHHE NPHUMEpPaMH MOJIEKYJSIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C ONIOPON HA CXEMBI;

COCTABJISITh YPABHEHUS SJIEKTPOJUTHUYECKONW IHCCOUMALMU KHUCIOT, IIEJIOYed U
COJICH; TOJIHBIE M COKpAIEHHBIE YPABHEHUS pPEAKUUM HOHHOTO OOMEHA; YpaBHEHHS
peaklnii, MOATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETHUECKOW CBA3U MEXKIY BEIIECTBAMHU
Pa3IMYHBIX KIJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PEaKIHil;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT UX CTPOCHHUS; BO3SMOKHOCTH
NPOTEKaHUs XMMHMUYECKUX TMpPEBpallleHud TOcie MpPeABapUTEIbHOIO OOCYXKIEHUS C
[IEJarorom;

BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa M0 (hopMyse COEIMHEHUS; MACCOBYIO JOJIO
BEILIECTBA B PAcCTBOPE; IPOBOJIUTH PACUYETHI MO YPABHEHHMIO XUMHUYECKOM PEAKIHH C
OTIOPOM Ha aJrOpUTM;

CJIeIOBaTh IMpaBWjaM TIOJb30BaHUSl XMMHUYECKOW IMOCYJIOH M J1abopaTOpHBIM
o00OpyJOBaHUEM, a TaKXe IMpaBUiiaM OOpAaIlEHHs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU IO BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO U
COOMpPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTH PEAKIUH, MOATBEPKIAIOIIME KAYECTBEHHBII COCTaB pa3IMYHBIX
BEIIIECTB: PACIO3HABATH OIMBITHBIM ITYTEM XJIOPUJI- OPOMUI-, HOTU-, KapOoHaT-, pocdat-
, CHJIMKaT-, Cyiab(daT-, TUIPOKCUI-UOHBI, KAaTHOHbI aMMOHHS M HOHBI H3YyYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE OIIEPAL[MU MBICIIUTEIBHOMN JESITEIIBHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 00001IeHNEe, CUCTEMAaTU3allHI0, BbISIBICHUE IPUYUHHO-CIIEICTBEHHBIX CBSA3EH —
JUIS U3YYEHUS] CBOMCTB BEILECTB M XMMHUYECKUX PEAKLMI; €CTECTBEHHO-HAYYHbIE METOBI
MO3HaHUA — HAONIOEHUE, U3MEPEHUE, MOJICIUPOBAHUE, IKCHEPUMEHT (peajbHBIi U
MBICIICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

9 KUIIACC

o

1/

HaumenoBaunue
pa3aesioB U TEM
MIPOrPAMMBI

KomnunuectBo yacoB

OnexTpoHHbIe (T(POBLIC)
00pa3oBaTeNbHBIC PECYPCHI

| Beero | AV | cu || kp | 1P |

Pa3gea 1. BenrecTBo U X

HMHUYECCKHE PCAaKIIUN

11

12

13

IloBTOpEHME M
yri1yOJeHre 3HaHui
OCHOBHBIX Pa3/IeI0B
Kypca 8 kiiacca

5

3 2

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]

OCHOBHBIC
3aKOHOMEPHOCTHU
XUMHYECKAX
peaxkiun

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]

DJIEKTPOIUTHYECKAS
IMCCOITHAITHSL.
XHUMHYECKHE
pEaKuuu B
pacTBopax

[[bubmuoteka [IOK
https://m.edsoo.ru/7f41a636]]

‘I/ITOFO 10 pa3zeny

H

17

9 8|

‘Pa311e.11 2. HemeTa/uibl M MX COeIMHEHHS

2.1

N
[N)

)

Ob6mas
XapaKTepUCTHKA
XUMHUECKHUX
aneMeHToB VIIA-
rpymIsl. ['agoreHst

4

2 2

[[BuGmmoTeka [IOK
https://m.edsoo.ru/7f41a636]]

Oomas
XapaKkTEepUCTUKA
XUMHUYCCKUX
sneMeHTOB VIA-
rpymmsl. Cepa u eé
COCIMHCHUS

[[BuGmmoTeka [IOK
https://m.edsoo.ru/7f41a636]]

Ob6mas
XapaKTepUCTHKA
XUMHUYECKUX
2JIEMEHTOB VA-
rpynnsl. A30T,

docdop u ux

[[BubmmoTexa [IOK
https://m.edsoo.ru/7f41a636]]
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Ne||  HammeHoBanme KonnyecTBo acos DnekTpoHHbIC (IU(PPOBLIE)
n/| pa3aenoB u TeM o0pa3oBaTenbHbIE PECYPCHI
M| meorpavmut | Beero || AV || CH || KP || TIP_ | |
| Jlcoenunerns | | | |
2.4|{|06mmas 8 5 3 2 [[BubmuoTeka [JOK
XapaKTepPUCTHKA https://m.edso0.ru/7f41a636]]
XUMHYECKHIX
snemeHToB [VA-
TpYMIIBL. YTIEpOI U
KPEMHHI U UX
| ||coenunenus
‘I/ITOFO 0 pazaeny H 25 H 13 H 12 H ‘
‘Pame.ﬂ 3. MeTaJli1Ibl M UX CO€THHEHHUS
3.1{|O6mue cBoiicTBa 4 1 3 [[bubmmoTeka [ITOK
METaJLIOB https://m.edsoo.ru/7f41a636]]
3.2||Baxneiiimue Mmetayuibl | 16 8 8 1 2 [[bubmuoteka [IOK
U MX COCIUHCHHUSI https://m.edsoo.ru/7f41a636]]
‘I/ITOFO 0 pasaeny H 20 H 9 H 11 H |
‘Pamen 4. XuMus M OKpy»kawuas cpeaa ‘
4.1|BemectBa u 3 2 1 [[bubmuoteka [IOK
MaTepHasbl B )KU3HU https://m.edsoo.ru/7f41a636]]
4eJI0BeKa
‘I/ITOFO 0 pazjerny H 3 H Hl H ’
PesepBHOE Bpems 3 2 [[bubmmoTeka [ITOK
https://m.edsoo.ru/7f41a636]]
OBIIEE KOJIMYECTBO | 68 | 34 34 2 7
YACOB I10
I[TPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHME 9 KJIACC

/1

Tema ypoxka

KoanuectBo

qaCcoB

Jara uzydyenus

Bcero

KP

ITP

wiaHn  ||dakt

DNeKTpOHHBIE LIU(PPOBbIE
0o0pa3oBaTesibHbIE PECYPCHI

Pazoen 1. Bewecmeo u xumuyeckue peaxuuu (17 u)

1.1 IToBTOpeHue u yriyodseHne 3HAaHUIT OCHOBHBIX pa3/e/oB Kypca 8 kiacca (S 4)

1

BBonubii umHcTpykTaxk Th
Ne25-1, [IEPBUYHBIN
uHCTpyKkTaxk Th  Ne25-2.
Ilepunonnueckuit 3aKOH.
Ilepnonnueckas cucrema
XUMUYECKUX 3J1eMEeHTOB /JI.
H. Menneneesa

1

but6mmorexa [IOK
https://m.edsoo.ru/00adb59e
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mucconuarmy. CuibHBIE U

ciaObie OJICKTPOJIUTHI.

No Tema ypoka KonnuectBo Jarta n3ydenus DIIeKTpOHHBIE TTUPPOBHIC
n/m 4acoB o0Opa3oBaTenbHbIE PECyPCHI
Bcero|| KP |IIP WwiaH  |[paxT

2 |3akoHOMEpHOCTH B| 1 cu bubmuorexka [JOK
U3MCHCHHUU CBOWCTB https://m.edsoo.ru/00adb7e2
XUMHYECKHUX AIIEMEHTOB
IIEPBBIX TPEX IEPUOIOB

3 |[Knaccuduxarus u| 1 bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/00adbac6
HEOPraHMYECKUX BEIIECTB

4 |Bugsl xumudeckoil cBsasu u|| 1 bubmuoreka [JOK
THUIIBI KPHCTaJLTHYECKUX https://m.edsoo.ru/00adb6b6
pEeLIETOK

5 ||O606menue | 1 1 Cu
cUCTeMaTH3alus 3HaHUU T0
TeMe «IIoBTOpEHue u
yriayOneHue 3HAaHUU
OCHOBHBIX pa3JieioB Kypca 8
KJ1acca

‘1.2 OcCHOBHbIE 3aKOHOMEPHOCTH XUMHYeCKHUX peakuuii (4 1)

6 |[Knaccuduxarus 1 bubnuorexa [JOK
XUMHYECKHX PEaKIMid 10 https://m.edsoo.ru/00adbch0
pa3IMYHBIM PU3HAKAM

7 |Ilonsarue 0 ckopocty| 1 CHu bubnuorexa [JOK

XUMHUYECKOU pEaKIuH. https://m.edsoo.ru/00adbe9a
JeMmoHcTpanms:
UCCIIEIOBAaHUE 3aBUCHUMOCTH
CKOPOCTH XUMHYECKON
peakuuu OT BO3AEUCTBUS
Ppa3JINYHBIX (hakTOopOB.
[ToHATHE O TOMOIEHHBIX H
TeTepPOTeHHBIX PEAKITHIX

8 |llomstTne o xumuueckom| 1 CHu bu6mmoreka [JOK
PaBHOBECHH. dakropsl, https://m.edsoo.ru/00adc28c
BIMSIONME HA  CKOPOCTh
XUMUYECKOM  peakiuu W
MOJIOKEHUE  XUMHUYECKOTO
PaBHOBECHSI

9 ||OxucnurensHO- 1 bubnmoreka [JOK
BOCCTaHOBHUTEIIbHBIE https://m.edsoo.ru/00adcade
pEaKIHH.

‘1.3 DJIEKTPOJIMTHYECKAasl AUCCOnranus. XUMHYECKHe PeaKu B pacTBopax (8 4)

10 || Teopus snexTponutuueckoi| 1 CHn bubnuorexa [IOK

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



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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/o

Tema ypoka

KomanuectBo

qaCoB

Jarta n3ydenus

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTenbHbIE PECyPCHI

Bcero

KP

ITP

IJ1aH

dbaxt

|

JeMoHcTpanms:
HCCIICAOBAHUE
3JIEKTPOTIPOBOTHOCTH
pPacTBOPOB BCIICCTB,
mpoiecca JIACCOLUAIIN
KHCJIOT, meJouei "
coJIei(BH1€0)

11

Hounnrie
peaKuui.

YpaBHEHUSA
JleMoHCTpanus:
OMBITBI, MJUIIOCTPUPYIOLIUE
IpU3HAKU IPOTEKaHUs
peakuuii MOHHOro OOMeHa.
Unctpykrax Tb Ne24.J10
Nel. W3yyenue mnpusHaKoB
[IPOTEKAHUSA peakuui
MOHHOI'O obMeHa B
pacTBOpax 3JIEKTPOIUTOB.

bu6mmoreka [JOK
https://m.edsoo.ru/00add448

12

XUMHUYECKHE CBOICTRA
KHUCJIOT M OCHOBAHUM B CBETE
[IpeJICTaBICHUM 00
AJICKTPOJIUTUYECKON
JIACCOINAITAN

CHu

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d8

13

CBOMCTBA
CBETe
00

XuMudyeckre
colen B
MPECTaBICHUI
ANEKTPOIUTUYECKON
JIMCCOIAITH

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

14

ITonsaTHE O THIpONM3E CONEN

CHn

bubmuoreka [JOK
https://m.edsoo.ru/00add9d4

15

O0001eHne u
cUCTEMATH3aLUs 3HAHUH

CHu

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

16

Wuctpykuus Th Ne24. TIP
Ne 1. «Pemenune
DKCIEPUMEHTAIbHBIX 3a/1a4»

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

17

KonTponbnas padora Nel no
TeMe «DJIEKTPOIUTHYECKAs
IUCCOIMaInsA. XUMHUYECKHE
pEeaKkIMK B paCTBOPAX»

but6mmorekxa [IOK
https://m.edsoo.ru/00addecO

Pazoen 2. Hememannol u ux coeourenus (25 u)

2.1 O0mas xapakTepucTHKa XuMudeckux ieMenToB VIl A rpynnsl. I'anorens (4 1)

18

OO0masa
rajJloreHoB.

XapaKTePUCTUKA
XUMHUYECKUE

1

cn

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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/o

Tema ypoka

KomanuectBo

qaCoB

Jarta n3ydenus

Bcero

KP (IIP

IJ1aH

dbaxt

|

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTenbHbIE PECyPCHI

CBOlicTBAa  Ha npuMepe
XJopa. JlemoHCTpanus:
OIIBITHI, OTpaXKaroIIue
CBOMCTBA TaJOT€HOB H WX

COCTMHCHUH (BUCO)

19

Consnas
XUMHUYECKHE
II0JIy4€HHUE,
npumeHenue. MHcTpykius
Tb  Ne24. JIO  Ne2-3.
N3yuyeHnue CBOMCTB COJSTHOM
KHCJIOTBI. IIpoBenenue
KAUeCTBEHHBIX pPEaKIMi Ha
XJIOPUJI- HOHBI.

XJ10pOoBOAOPOI.
KHCJIOTA,
CBOICTBA,

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

20

Wuctpyknuss Th Neo24. TIP
No 2 mo teme «llonyuenue
COJISTHOM KHCJIOTHI,
A3y4YEHHUE CBOWCTB»
(Buzmeo)

eé

bubmuoreka [JOK
https://m.edsoo.ru/00ade348

21

Pemenue
Breraucnenns o
YPaBHEHUSAM  XHMHUYECKHX
peaKkuuii, €ecau OIWH U3
peareHToB JIaH B U30BITKE

3aau4.

CHu

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

2.2

O0mas xapakrepucTuka 3j1eMmeHToB VIA-TpYy

nnbl. Cepa

U ee coequHeHus (6 4)

22

Ob6mas XapaKTepUCTHKA
251eMeHTOB VIA-Tpymbl

1

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

23

AmoTponHsie
Moau(UKAITTI CEPBHI.
Haxoxnenne ceppl u €€
COCIMHEHUN B  IPHUPOJE.
XuMHUYeCcKue CBOMCTBA
CepBHI. JemoHcTpanus:
O3HAKOMJICHHE C 00pa3lamu
ceppl U €€ COCIUHCHHSIMHU
(BumCO).

CHu

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopon, CTpOEHUE,
buznyecKne U XUMHYECKHE
CBOICTBA

bu6mmorexa [IOK
https://m.edsoo.ru/00ade802

25

Okcuasl  cepel.  CepHas
KHCTOTa, (U3HYECKue U
XUMHYECKHE CBOMCTBa,

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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/o

Tema ypoka

qaCoB

KomanuectBo

Jarta n3ydenus

Bcero

KP

ITP

IJ1aH

dbaxt

|

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTenbHbIE PECyPCHI

npuMeHenue. MHCTpykTax
Th Ne24. JIO  Ne4-5.
Uzyuenue XUMHYECKHUX
CBOWCTB pa3baBIeHHOMN
cepHOH KHUCJIOTBI.
IIpoBeneHne KaueCTBEHHOM
peaxkuu

26

Xumuueckue peaxiuu,
JeKalue B OCHOBE
HPOMBIIIJIEHHOTO  Ccrocoba
IIOJIy4EeHUS CEpHOU
KHCJIOTHI. XuMHU4ecKoe
3arpsA3HEHUE OKPYKAIOIIEH
Cpezbl COEIMHEHUSIMH CEPBI

CHu

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

27

Pemenue
Breraucnenne
JIOJIM  BBIXOZa
peaKuuu

3a7a4.
MaccoBOU
MPOIYKTa

CHu

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

2.3

O0uIas XapaKkTepucTHKA 31

eMeHTOB VA-rpynubl. A30t, pocdop u ux coequHeHus (7 4) ‘

28

Obmas XapaKTEepUCTHUKA
JJIEMEHTOB VA-rpynmst.
A30T, pacnpocTpa-HEHHE B
npuponae, (Qusmueckue U
XUMHYECKHE CBOMCTBA.

1

CHu

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6

29

Ammuak, ero ¢usznueckue u
XUMHYECKHE CBOMCTBA,
NOJy4eHHe U TNPUMEHEHHUE.
Unctpykuus Th Ne24. JIO
Noé6. IIpoBenenue
Ka4eCTBEHHBIX pEaKIii Ha
MOH aMMOHHMS u docdat-
WOHOB, " n3ydeHHe
NPU3HAKOB UX MPOTEKAHUS.

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

30

Wuctpykuus Tb Ne24. ITP
Ne 3 o Teme «Ilonyuenue
aMMHaKa, U3y4eHHue ero
CBOMCTBY (BHJIEO)

bubmuoreka [JOK
https://m.edsoo.ru/00adf180

31

A3OTHas KHCIO0Ta, €€
bu3HYecKue 1 XUMHUIECKIE
CBOMCTBa

CHu

bubmuorexa [JOK
https://m.edsoo.ru/00adf306

32

Hcnons3oBaHue HUTPATOB U

COJIEN aMMOHHUS B KayecTBE

CHn

bubmuorexa [JOK
https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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/o

Tema ypoka

KomanuectBo
JacoB

Jarta n3ydenus

Bcero|| KP |IIP WwiaH  |[paxT

| |

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTenbHbIE PECyPCHI

MUHEPATBHBIX  yI0OpEHUi.
XUMUYECKOE  3arps3HECHHUE
OKpY’KaroIeu cpenbl
COCIMHEHUSIMU a30Ta

33

IloBropusii  uncTp. Tb
No25-2.  ®ochop. Oxcun
docdopa (V) u dochopnas
KHACIOTa, (u3mueckue
XUMHUYECKHE CBOMCTBA,
MOJTy4YCHUE

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue docharos B
Ka4yecTBe MUHEPATLHBIX
ynobpenuii.  3arpsi3HeHUE
IIPUPOIHOMN cpeabl
docdaramu

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

2.4 O01mas XxapakTepuCTHKA XUMUYecKHe 3j1eMeHTOB |V A — rpynnbl. Yriepoa i KpeMHUH U X
coequHeHus (8 v)

35

VYrnepon, pacrpocTpaHeHHe
B mpupoje, (Gpu3uveckue u
XUMHUYECKHE CBOIiCTBa.
JeMmoHcTpanms: MOJETN
KPUCTAINIMYECKUX PELIETOK
anmasa, rpadura,
bynnepena.

1 CHu

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcuapl  yriepoma, — UX
busnUecKkue U XUMHYECKHE
CBOICTBA. DKOJOTHYECKUE
npoOJIeMBbl, CBSI3aHHBIE C
okcuaoM yruepona (IV).
Unctpykuus Th Ne24. JIO
Ne7 Tlonyuyenue, cobupanue,
pacrio3HaBaHUE W U3YyYCHUE
CBOWCTB YTJIEKUCIIOTO Tra3a.

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

37

VYronbHas kuciora u e
cosm. MucTpykums Th Ne24.
JIO  Ne8.  IIpoBenenue
Ka4eCTBEHHBIX pEaKIii Ha
KapOOHAT M CHUJIMKAT- MOHBI
U W3YYCHHE MPHU3HAKOB WX
POTEKAHHUS.

bubmuoreka [JOK
https://m.edsoo.ru/00ae006c

38

WNuctpykius Th Ne24.ITP Ne
4 mno Tteme '"llonyuenue
YIIIEKUCIIOTO rasa.

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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/o

Tema ypoka

KomanuectBo

qaCoB

Jarta n3ydenus

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTenbHbIE PECyPCHI

Bcero

KP

ITP

IJ1aH

dbaxt

|

KauecTBeHHass peakiusi Ha
KapOoHaT-uoH"

39

HepBOHa‘-IaJIBHBIG IIOHATUA
00 OpPraHUYECKUX
BCIICCTBAxX KakK (6]
COETMHEHUSIX yriaepoja.
JeMoHCTpanus: MOJENIN
MOJIEKYII OpPraHUYECKUX
BELIECTB.

CHnu

bubmuoreka [JOK
https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero coenuHeHust

CHu

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

41

WNuctpykus Th Ne24.

I1P Ne 5. Pemenne
SKCIIEPUMEHTAIBHBIX 3a7a4
oo  TeMe «Baxwueimue
HEMETaJIJIbI " 10,4
COEIUHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

O060061IEHNE u
cucTeMaTru3anusa 3HaAaHUU 110
TEME «Baxneinmme
HEMeTaJJIbI H X

COCOUHCHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ae0e18

Pazoen 3. Memannol u ux coeounernust (20 u)

3.1 O6uue cBoiicTBa MeTALIIOB (4 4)

43

Ob6mas XapaKTepUCTHKA
XUMUYECKUX JJIEMEHTOB —|
MeTauioB. Meramumdeckas
CBS3b U  MeETaJulMuecKas
KPUCTAJUINYECKAsT peLIETKA.
dusnueckue CBOWCTBA
MeTaJyioB.  JlemoHCTpanus:
00pa3sIsl METaJIJIOB u
criaBoB.  Muctpykums Tb
No24. JIO NeO.
O3zHakoMiieHHe ¢ 00pa3amMmu
METaVIOB W CIUIABOB, HX
(bu3YeCcKrue CBONCTBAMH.

1

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

44

XUMHYECKHUE CBOMCTBA
METAJUIOB.

ONEKTPOXUMHUYECKUN  psf

HaIPSDKEHUN METaNIOB

CHu

bu6nmoreka [JOK
https://m.edsoo.ru/00ae1156

‘45 HO61111/1e CHOCO0bI nonyqumH 1 H

|

lcu

|

HBI/I6J‘II/IOTeKa [HOK



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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No Tema ypoka KonnuectBo Jarta n3ydenus DIIeKTpOHHBIE TTUPPOBHIC
/1 4acoB o0Opa3oBaTeNbHbBIC PECYPCHI
Bcero|| KP |IIP WwiaH  |[paxT

METAaJLIOB. CruiaBbl. https://m.edso0.ru/00ae1156
Beruucnenus o
YpaBHEHUSM  XHMHUYECKHX
peakuuii, €ciau OIHUH U3
peareHToB COJICPKUT
pUMeCH
46 |[TonsiTHe O KOPPO3UU 1 CHnu bubmmoreka [IOK
METaJLIOB https://m.edsoo.ru/00ae1278
‘3.2 BaskHeiimue MeTa/Liibl M MX coequHeHus (16 4)
47 ||IlemoyHbIc METAJIIBI 1 bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2
48 ||Okcuasl ¥ THAPOKCHIBI 1 Ccu bu6mmoreka [JOK
HATpHs U KaJus https://m.edsoo.ru/00ae14b2
49 |[[IlenoyHO3eMETBHBIC 1 CHu bubnmoreka [JOK
METaUIbl — KajdpLUd U https://m.edsoo.ru/00ae15e8
MarHui
50 |Baxneitmue  coenmHeHwms| 1 bubnuotexa [JOK
kanpius. Wuctpykims Th https://m.edsoo.ru/00ae15e8
Ne24. JIO No 10.
[IpoBeneHNEe KadueCTBEHHBIX
peaKuii Ha HOHBI KAIBIUS U
MarHusl.
51 ||O00061menne u| 1 cu
CUCTeMAaTH3aIHsI 3HAHHHA
52 | ’K&ctkocth BoAbl M ciocoObI|| 1 CHu bu6mmoreka [JOK
e€ ycTpaHeHHsI. https://m.edso00.ru/00ae1886
JeMoHcTpanus:
HCCIeq0BaHue CBOUCTB
JKECTKOM BOJBI.
53 |Uuctpykuust Tb Ne24. TIP 1 1 bub6nuorexa [IOK
Ne 6 o Teme "XKEctkocTh https://m.edsoo.ru/00aelae8
BO/JIbI U METO/BI €€
ycTpaHeHus"
54 || AnroMuHUH 1 CHu bu6nmoreka [JOK
https://m.edsoo.ru/00aelc64
55 ||[AMdoTepHbIe CBOICTBa 1 bubmuorexa [JOK
OKCHJIa U THIPOKCH]IA. https://m.edsoo.ru/00aelc64
WNuctpykus Th Ne24. JIO
Nell. UccnenoBanue
aM(pOTEpHBIX CBOICTB
TUAPOKCHUIA ATFOMUHUS U
THJIPOKCHU/IA ITINHKA.



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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No Tema ypoka KonnuectBo Jarta n3ydenus DIIeKTpOHHBIE TTUPPOBHIC
/1 4acoB o0Opa3oBaTeNbHbBIC PECYPCHI
Bcero|| KP |IIP WwiaH  |[paxT

56 | ’Keneso 1 cu bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 ||OKcuabl, THAPOKCUIBI U 1 bubnmoreka [JOK
comu xene3a (II) u sxenesa https://m.edsoo.ru/00ae35e6
(1)
58 (|O606menue u 1 CHu
cUCTEeMaTH3aIHs 3HAHUH
59 |[Muactpykmus Th Ne24. TTP 1 1 bubmmoreka [JOK
Ne 7. Perienue https://m.edsoo.ru/00ae3de8
IKCIIEPUMEHTATIBHBIX 33124
1o TeMe «Baxnenmue
METAJUIbI U UX COCAMHCHHUSI
60 |[Beruucienus mo 1 cnu bubnuorexa [JOK
YPaBHEHUSIM XUMHUECKHX https://m.edso0.ru/00ae1750
pEaAKLHIA, €CIIM OJIUH U3
pEarcHTOB JIaH B M30BITKE
WA COJICPYKHUT IPHMECH.
Beruucnienust MaccoBoit
JIOJTH BBIXOJ1a TIPOIYKTA
peakiuu
61 ||O6006mEenue u 1 Ccu
crucTeMaTu3aluvs 3HaHUI
62 ||[KP Ne2 o teme 1 1
«Baxnenmme MeTasibl U
HEMETAJUTBl UX COCTUHCHUSY
63 |[BemectBa u maTepuaisl B 1 bu6mmoreka [JOK
MOBCEHEBHOM KU3HU https://m.edsoo.ru/00ae3f50
YyenoBeKa
64 | Xumuueckoe 3arps3HeHUe 1 bub6nuorexa [IOK
OKpYXKaIOIIeH Cpe/ibl https://m.edso0.ru/00ae4270
65 |[Pose XMMUHM B peIICHUN 1 bubnuoreka [JOK
IKOJOTUYECKUX TPOOIIEM https://m.edsoo.ru/00ae4270
66 ||O6001Een e 1 1 bubmuoreka [JOK
CUCTEMATH3ALUs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 || O6o0mEeHue n 1 cu bubmuorexa [JOK
CHCTEeMaTH3aIns 3HAHUH https://m.edsoo.ru/00adb33c
68 || O6o0meHue 1 1 CHu bubnmorexa [JOK
cUCTEMATH3aLUs 3HAHUH https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO 68 2 7
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM

Kon
NMpoBepsieMoro
pe3yJjbTara
1

OBPA30BATEJIbHOI ITPOI'PAMMBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111eTr0 00pa30BaHUs

Ilo Teme: ((BGI_HCCTBO U XUMHWYCCKas pCaKIus

11

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHH: PacTBOp, JIEKTPOJIMTHI,
HEOJICKTPOJIUTBI, SJICKTPOJIUTUYCCKAA AUCCOLManusa, peaKiu HOHHOI'O 06M€Ha,
KaTaJn3aTrop, XMMUYECKOe PaBHOBECHE, 0OpaTUMble M HEOOpaTHMbIE PEaKIUH,
OKHUCJINTEIIbHOBOCCTAHOBUTENBHBIE PEAKIMM, OKHUCINTENIb, BOCCTAHOBUTEIND,
OKHCJICHHE ¥ BOCCTaHOBIICHHE, AJUIOTPONHS, aM(POTEPHOCTh, XUMHYECKas CBA3b
(KoBaJIeHTHAsi, MOHHAsA, METa/NINYecKas), KpUCTAJUINYecKas pelérTka, CIUIaBbI,
CKOPOCTh XUMHUUYECKON PEaKLUH

1.2

HWIUIIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHUUYCCKHX MOHATHH U IIPpUMCHATH
OTH ITOHATHS IIPU OIIMCAHHWHN BCHICCTB U UX HpCBpaH_[CHI/Iﬁ

1.3

COCTaBJISITb YPaBHCHUSA BHGKTPOHHTHqGCKOﬁ JUucconuanum KHCJIOT, HICJIOHCI71 n
COJ'IGI‘/‘I, IIOJIHBIC U COKpaH_[éHHBIe YPpaBHCHUA peaKHI/Iﬁ HOHHOI'0 0OMeHa

14

PaCKpLIBaTb CYIIHOCTDb OKHCIIHNTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ
IOCPCACTBOM COCTABJICHUA DJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

1.5

IIPpOBOOUTDH paC‘IéTH 110 YPABHCHUIO XHUMHYCECKOM pC€aKnuu

Ilo Temam: «HemeTasuibl 1 UX coeAUHEHUS» U «MeTauIbl U KX COEIMHEHUS

2.1

XapaKTepu30BaTh (OMUCHIBATH) 001IUE U crielU(pUIECKIe XUMUYECKUE CBOMCTBA
MPOCTBIX U CIOXKHBIX  BEIIECTB, TMOATBEP)KIAash ONUCAaHWE MPUMEpPaMU
MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUHN COOTBETCTBYIOIINX XUMHYECKHUX PEaKIIHii

2.2

COCTaBJIAThb YpaBHCHU peaKHHﬁ, MNOATBCPIKAAOIIIUX CYILICCTBOBAHUC
TCHETHYCCKOM CBSI3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOTHO3UPOBATH CBOMCTBa BCIIECCTB B 3aBUCHUMOCTH OT HUX CTPOCHUA,
BO3MOXXHOCTH NPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.4

ClleZIoBaTh NpPaBUJIaM IOJIb30BAHUS XMMHUYECKOH IMOCYH0i U 1a0opaTOpHBIM
000pyZIOBaHUEM, a TAKXKE MPaBUIIaM OOPAIICHHUS C BEIIECTBAMHU B COOTBETCTBUHU
C MHCTPYKLHUSMH IO BBIOJHEHHIO J1A0OPATOPHBIX XMMUYECKHX OIBITOB IO
MOJIYYEHUIO M COOMpaHMIO ra3000pa3HbIX BEUIECTB (aMMHaKa U YIJIEKHCIIOTO
rasa)

2.5

[IPOBOJUTH PEAKLMM, IOATBEPKIAIOIIME KAa4eCTBEHHBI COCTAaB pa3IMYHBIX
BELIECTB: PACllO3HABATh OMNBITHBIM IYTEM XJIOpUA-, OpOMUA, HOAM], KapOOHAT,
¢docar, cumukar, cynbdaT, TUAPOKCHIMOHBI, KATUOHBI AMMOHMS, WOHBI
M3y4YEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKHUX
BEILIECTB

ITo Teme: «XuMHS 1 OKpY’KArOIIAs CpeIay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX xumuueckux nonHsatuil: IIJIK Bemecrtsa;
KOPpO3HsI METAJLIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIbHOW JAEATEeIbHOCTH — aHalu3 |
CHHTE3, CpaBHEHHME, O0OOIIeHHE, CHCTEMAaTHU3aLUIO, BBISBICHHE NPUYUHHO-
CIIECTBEHHBIX CBSI3€d — JJI M3y4EHUS CBOWCTB BEIIECTB M XHUMHUYECKHX
peakuuii; eCTeCTBEeHHOHAYYHbIE METO/Ibl MO3HAHUS — HAOII0/IeHUE, U3MEPEHNE,
MOJICJIMPOBAHNE, IKCIEPUMEHT (peaJIbHbIN U MBICIICHHBIH)

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
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IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
BemiecTBo n xummnueckas peakuus. Ilopropenue

1.1

[lepronuueckuii  3akoH. Ilepwoawueckas  CcUCTeMa  XUMHYECKMX  JJICMEHTOB
J.N. MenneneeBa. CtpoeHne aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHECHHH CBOWCTB
XUMHYECKHX 3JCMEHTOB IEPBBIX TPEX MEPUOJOB, KalUs, KAJIbLUS M UX COCIUHCHHMA
B COOTBETCTBHUU C ITOJIOKCHHUEM DJIEMECHTOB B HepHOI[H‘ICCKOﬁ CUCTCMC U CTPOCHHUEM HX
aTOMOB

1.2

Crpoenue BemiecTBa: BHJIBI XUMHUYECKOM CBSI3U. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTbh CBOMCTB BEIIECTBAa OT TUNA KPUCTAIMYECKOM PEMIETKH W BUIA XUMHU-
yeckoil cBs3u. Kiaccudukamuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB (MEXITY-
HapoJHass ¥ TpuBHAJbHAs). XHMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K Pa3JMYHBIM KJIaCCaM HEOPraHWYECKUX COCAWHEHMM, F€HETHYECKas CBSI3b HEOpPraHU-
YECKHUX BELECTB

1.3

Krnaccudukanus XuMUYIECKUX peakuid 10 pa3IndHbIM TpU3HAKaM (TI0 YUCITY U COCTaBY
YYacTBYIOIIMX B PEAKIIMU BEILECTB, IO TEIJIOBOMY (D (EKTy, 0 M3MEHEHHUIO CTCIICHEH
OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, O OOpPaTUMOCTH, IO YYaCTHIO KaTaln3aropa).
DK30- U DSHIOTEPMHUYECKHE pEeaKIHH, TepMOXMMHUYECKHEe ypaBHeHus. lloHatue o
CKOPOCTH XMMHUYECKON PEaKIUH

14

[TonsTrie 00 OOpaTUMBIX M HEOOPATHMBIX XHMHUYECKUX peakiusax. [loHsATHE O romo-
TEHHBIX U IeTepOreHHbIX peakuusax. [loHsarue o XxuMHuueckoM paBHOBeCHHU. PaKTOpHI,
BJIMSIIOIIKME HA CKOPOCTh XMMHUYECKON PEAKIIMKU U TTOJIOKEHUE XMMUYECKOTr0 PaBHOBECHS

1.5

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKiuu, SHeKTpOHHHﬁ 0ajaHC OKMCIUTEIHHO-
BOCCTAaHOBUTEIBHOM pPCaKInu. CocraBieHue ypaBHCHI/Iﬁ OKHCJIIHUTCIBbHO-BOCCTAHO-
BHUTCIBbHBIX peaKI_II/Iﬁ C MCITIOJIb30OBAHHUECM MCTO/Id 3JICKTPOHHOI'O OanaHca

1.6

Teopus JIEKTPOTUTHUECKON TUCCOIUAIIMN. DICKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
aHMOHBI. MeXaHu3M JMCCOIMAIMY BEIIECTB C PA3IMYHBIMU BUAAMHU XUMUYECKON CBSI3U.
Crenens muccormaruu. CuibHBIC W CIa0ble AIEKTPOJIUTH. Peakiuu MOHHOTO OoOMeHa.
VYcnoBus MpoTeKaHUs Peakiuii MOHHOTO OOMEHa, MOJHBIE M COKpAlIEHHbIE MOHHBIC
ypaBHeHUs peakiuidi. CBONWCTBA KUCIIOT, OCHOBAaHUM M COJIEH B CBETE MPEACTABICHHUI 00
AIEKTPOJUTUYECKON nauccouuannu. KauecTBeHHble peakiuu Ha WOHBL lloHsTHE O
TUAPOIIN3E COJIEH

1.7

XUMHYeCKIH OKCIICPUMCHT. O3HAKOMIICHHEC C MOACIAMH KPUCTAUIMYCCKUX peIHéTOK
HEOPraHMYECKUX BEILIECTB — METAIJIOB U HEMeTaloB (rpaduTa U anmMasa), CIOKHBIX
BEIIECTB (XJIOpUJAa HATpPHs); HCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM
peakMu OT BO3JEHCTBUS Pa3iMYHbIX (DAKTOPOB; HMCCIEIOBAHUE BIIEKTPOIPOBOTHOCTH
pPacTBOPOB BEIIECTB, MpoIecca AUCCOLMANNU KHUCIOT, HIeJIo4el U cojiei (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPHAIIOB); IPOBEJCHNUE ONBITOB, UJUTIOCTPUPYIOLIUX MPU3HAKU
MIPOTEKaHNUs peakuui HOHHOro oOMeHa (oOpa3oBaHME OcallKa, BbIAEJIEHUE Tas3a,
o0pa3oBaHMe BOJIbl); OMBITOB, WJUIIOCTPUPYIOLINX MPUMEPBl OKHUCIUTEIbHO-BOCCTAHO-
BUTEITBHBIX pPEaKIuil (TOpeHHe, peakiuy pa3JIoKEHHUs, COSAMHEHUS ), paclio3HaBaHHE
HEOPraHMYECKUX BELIECTB C IOMOIIbI0 KadeCTBEHHBIX pEaKIMil Ha HOHBI, pelIeHHe
OKCIICPUMCHTAJIBHBIX 3aJ1a4

HemeTamis! 1 UX COeIUHEHUS

2.1

OObmiass xapakTepucTuka rajnaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
creneHu okucienus. CTpoeHne u pu3nueckue CBONCTBA MPOCTHIX BEIIECTB — IaJOr'€HOB.
XuMUYecKue CBOWCTBA Ha IMpuMepe XJopa (B3aUMOJEHCTBHE C MeTaJlJlaMH,
HeMeTaJlllaMH, I1ienodamu). Xnoposogopod. CoisHas KMCIOTa, XUMUYECKUE CBOMCTBA,
MoJIyuyeHue, npumMeHenue. JlelicTBue Xjopa U XJIOpPOBOJIOPO/Aa HAa OpPraHU3M 4eJOBeKa.
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IIpoBepsieMblii 3JIEeMEHT COePKAHUS
Baxneriye Xa0puabl U UX HAX0XKAECHUE B IPUPOJIE

2.2

OOmast xapakrepucTuka 31eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTPOSHHsI aTOMOB,
XapaKkTepHble cTerneHn OoKucieHus. CTpoeHne U (QHU3MUECKHE CBOWCTBA IPOCTHIX
BEILECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOAUGHUKALMU KHCIOPOJa U CEpBbL.
Xumudeckue cBoiictBa cepbl. CepoBOIOpOAd, CTpoeHHE, (QU3NYECKHe M XHUMUYECKHUE
cBoiicTBa. OKCUIBI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB. CepHasi KHCIIOTa,
¢u3nueckne M XUMHYECKHE CBOicTBa (OOIIME Kak TPENCTaBUTENs Kilacca KHUCIOT
u cienuudeckue). XUMHUYECKHE PpEeaKIUH, JIeKAllMe B OCHOBE IPOMBIIUIEHHOTO
criocoda mosrydeHus: cepHoi Kuciotel. [Ipumenenne. Conu cepHON KHCIOTHI, KayecT-
BEHHasl peakuus Ha cynbpar-uoH. HaxoxxaeHue cepbl M €€ COCAMHEHUI B NPHPOJE.
XUMHYeCKoe 3arps3HEHHE OKPYXKAIOMmeH Cpeapl COCOUHEHHMSIMU Ccepbl (KHCIOTHBIC
J0XK]IH, 3aTPsI3HEHUE BO3/1yXa U BOZOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHHS

2.3

OOmast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHW OKHUCIEHHs. A30T, paclpoCTpaHEHHE B MpUpoje, GU3NIecKue u
XxuMu4eckue cBoiictBa. KpyroBopor asora B mpupoje. AMMHUAK, €ro (uzndeckue
Y XUMHUYECKHE CBOICTBA, MoyryueHune U npuMenenue. Comu aMMOHUS, X (QU3NIECKHUE H
XMMHUYECKHE CBOWCTBa, NpUMeHeHHe. KauecTBeHHas peakuuss Ha HOHbl aMMOHMSL.
A3oTHas KucnoTa, e€ rmoyyueHue, (pu3muecKue m XMMHUYECKHE CBOWCTBa (0OIIME Kak
IpeJCTaBUTEINIs Kilacca KUCIOT U cnenuduueckue). Vcnoab3oBaHue HUTPATOB M cOJei
aMMOHHS B KAuyeCTBE MHHEPAJIbHbIX ynoOpeHui. XHMHUECKOE 3arps3HEHHE
OKpy>Karollel cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JOXAM, 3arpsa3HEHUE BO31yXa,
TIOYBBI U BOJJOEMOB)

2.4

docdop, ammorponHbie MoauuUKauu Gocdopa, GU3NUECKHE U XMMUISCKHE CBONCTBA.
Oxcun dochopa(V) u dochopras kucnora, Gu3MdecKue W XUMHUYECKHE CBOICTBA,
nosydenue. Mcnonp3oBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX YI00pCHUI

2.5

OOmast xapakrepucTtuka 37eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHsI aTOMOB,
XapakTEepHbIC CTENEHU OKHUCICHHUS. YTJEpoJ, auIOTPONHbIe MoauduKanuu, pac-
IPOCTpaHeHWe B TMpHpoJe, (U3NYECKHMe UM XUMHUYECKHE CBOWCTBA. AJCOpPOIMSL.
Kpyrosopor yriepona B npupoje. Okcunabl yriaepoaa, ux (pu3nueckue U XUMUYECKHE
CBOWCTBa, ICIICTBHE Ha >KUBbIE OPraHU3MBbI, IOJIyYeHHE U MPUMEHEHHE. DKOJIOrHYECKHUe
po0OsieMbl, cBsi3aHHbIE ¢ okcuaoM yriaepoaa(lV); runoresa rioGanbHOrO MOTEMICHUS
KJIUMaTa; MapHUKOBBIM >PQexT. YroiapHas KucioTa M e€ coilu, uX (U3MYecKue Hu
XUMHNYECKHUEC CBOﬁCTBa, MOJIY4CHHUE U TPUMCHCHUC. KauecTBennas peaknuuda Ha
kapOoHaT-uoHbl. Mcnonb30Banue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH U
CEJIbCKOM XO3511CTBE

2.6

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSX Yriepoja
(MertaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, MNIMLEPHUH, YKCycHasl kuciora). x coctaB u
xumuueckoe crpoeHue. [loHatue o Ouonornuecky BaKHBIX BEHIECTBAX: )KHpaxX, Oenkax,
YIJIEBOJIaX — U UX POJIM B KU3HH 4UeJoBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPraHUYeCKUX COCAMHEHUI

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOICTBA, MOJy4YE€HHUE U TNPUMEHEHHE.
Coenunenuss kpemHus B mpupoje. OOmue mnpeacraBieHuss o0 okcuae kpeMHUA(IV)
1 KpeMHHeBoi kuciore. CHIMKAThI, UX HCIOJb30BaHUE B OBITY, MEAUIIMHE, TPOMBIII-
JIEHHOCTU. BakHelIne cTpouTeNnbHbIE MaTepHallbl: KepaMHKa, CTEKJIO, [IEMEHT, OETOH,
xene300eToH. [IpoGiembl 6€30MacHOro MCIOJIb30BaHUS CTPOUTENBHBIX MaTepUajoB B
IIOBCEHEBHOM KU3HU

2.8

XUMUYECKUI 3KCIEPUMEHT: H3ydyeHHe 00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOWCTB
COJIIHOM KHCIJIOTBHI; IIPOBEJCHHE KAYECTBEHHBIX PpEAKUUNH Ha XJIOPUI-UOHBI MU Ha-
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Oso/leHne TPU3HAKOB MX TMPOTEKAHMS; OMBITHI, OTpaxawliue (u3nueckue U XUMU-
YECKUE CBOMCTBA TaJlOT€HOB M MX COEAMHEHUH (BO3MOYXKHO HCIIOJIb30BAaHUE BHJIEO-
MaTepUajoB); O3HAKOMIIEHHE ¢ 00pa3liaMH XJIOPUIOB (TajJOreHHI0B); 03HAKOMIICHHE C
oOpa3iamu cepbl U €€ COeAMHCHHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB);
HaOlo/leHue TMpoliecca OOYINIMBaHMS caxapa IOJ JCHCTBHEM KOHUEHTPUPOBAHHOMN
CepHOW KHCIIOTHI, M3y4YCHHE XWMHUYECKUX CBOWCTB Pa30aBICHHOW CEpHOW KHCIIOTHI,
MIPOBEJICHUE KAYECTBEHHOW peakluuud Ha cynb(ar-uoH U HaOIoJaeHue Npu3HaKa eé
NPOTEKaHMs; O3HAKOMJICHHE ¢ (U3MYECKMMH CBOMCTBaMU a3zoTa, (ocdopa U HX
COoeIMHEHNI (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPHAIOB), 00pa3llaMd a30THBIX H
dbochopHBIX ymoOpeHuil; molyuyeHnue, cCoOOMpaHne, paclo3HaBaHue U U3yYCHHE CBOWCTB
aMMMaKa; TPOBEICHHE KAUYECTBEHHBIX pEaKkIHii Ha HOH aMMOHUS U (ocdar-uoH u
M3Y4YEeHHE MPHU3HAKOB UX MPOTEKaHMs, B3aWMOJEWCTBUE KOHIEHTPUPOBAHHON a30THOMN
KHUCJIOTHI C MeJIbI0 (BO3MOXXHO HCIIOJIb30BAaHUE BUJICOMATEPUATIOB); U3YUYCHHE MOjeIeh
KPUCTAINTMYECKUX PElIETOK anMasa, rpaduta, QysuiepeHa; 03HaKOMJICHHE C MPOLIECCOM
azcopOLUUU  pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM
MPOTUBOTa3a; IMOJy4YeHHe, CcoOUpaHHe, paclo3HaBaHME€ W U3yYEHHUE CBOICTB
YIIIEKHUCIIOTO Ta3a; MpOBeIeHNe Ka4eCTBEHHBIX PeaKInidi Ha KapOOHAT- U CHIIMKAT-UOHBI
U H3y4yeHHUE MPU3HAKOB UX MPOTEKAHHUSA; O3HAKOMIICHHWE C MPOIYKIUEH CHUIMKATHOM
MIPOMBIIIJIEHHOCTH; pPELIEHUEe OHKCIEPUMEHTaJIbHBIX 3ajady 1o Teme «Baxuelue
HEMETAJIJIbl U MX COCIMHEHUS

MeTaibl 1 UX COSIUHEHUS

3.1

OO0miast XapakTEepPUCTHKA XUMHUYECKUX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
noJjiokeHus B Ileproamyeckoil cucreme xumuueckux siemeHToB .M. Mengeneena
u ctpoeHust atoMoB. CTpoeHwe MeTaioB. Merauinueckasi CBs3b M METAJUIMYECKas
KpUCTAJUIMYECKasl peIIETKA. DJICKTPOXUMUYECKUH Psifi HAIPSHKEHU METaJllIoB

3.2

dusznyueckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OOIHe crocoObl MOJYyYeHHs] METall-
noB. IloHATHE O KOPPO3MHM METAJIOB, OCHOBHBIE CHOCOOBI 3aIlUTBl UX OT KOPPO3HHU.
CnnaBel (cTanb, YyryH, AIOPATIOMUHUN, OpOH3a) M UX MPUMEHEHHE B OBITY M Ipo-
MBIIIEHHOCTH

3.3

lenouynsle MeTayIbl: MonoxeHue B Ilepruoanueckoil cucteMe XUMHUYECKUX DJIEMEHTOB
JIL.U. MenneneeBa; CTpOEHHME HX aTOMOB; HAaxOXJIE€HHE B mpupone. Pusnueckue
U XUMHYECKUE CBOWCTBA (Ha mpumepe HaTpust ¥ Kanus). OKCUIbI U TUAPOKCH]IBI HATPUS
" KaJius. HpI/IMeHeHI/IC IICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/II\/'I

3.4

[IlesoyHO3EMENBHBIE METAUIBI MarHuid M KaJblUi: NOJIOKeHHE B llepmommueckoit
cucrteMe xuMudeckux 3neMeHToB .M. MeHneneeBa; CTpOeHUE UX aTOMOB; HAXOKICHUE
B npupone. dusznueckue U XUMUYECKUE CBOWCTBA MarHus M Kajublusa. Baxuenmme
COEUHEHUS Kanbliusg (OKCHI, TUAPOKCHZ, coyn). XKECTKOCTh BOJABI M CIOCOOBI €€
YCTpaHEHHUS

3.5

AmoMuHM:  TonokeHne B [lepuonnueckod cucTeMe XUMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa; CTpOE€HHE aToMa; HaxOoXJAeHUE B npupone. PU3HYECKHE U XUMU-
YECKHUE CBOWCTBA aOMUHUSA. AM(DOTEpHBIE CBOWCTBA OKCH/IA U THAPOKCH 1A ATFOMUHHMS

3.6

Kenezo: nonoxenue B llepmoamyeckoil cucreme xumudeckux snnemeHToB /.M. Men-
JieJieeBa; CTPOEHUE aToMa; Haxo)KJIeHue B mnpupoge. Puznueckue M XUMHUYECKHE
cBoiicTBa xene3a. Oxcuapl, ruapokcuasl U conu xeneza(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U NTOJIyYEHHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: O03HAKOMJIEHHE C 00pasllaMHd METaJUIOB U CILIaBOB, HX
(bu3nYeCKUMU CBOICTBaMH; M3Y4Y€HHUE DPE3YyIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
HCIO0JIb30BaHNE BUAEOMATEPUaIOB), OCOOCHHOCTEH B3aHMMOJECHCTBUS OKCHJA KaJbIIMs
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W HaTpusi C BOJOW (BO3MOXHO WCIIOJIb30BAaHUE BHUICOMATEPUATIOB); WCCIICIOBAHNE
CBOMCTB KECTKOM BOJBI, IIpoIlecCa TOPEHHS JKejae3a B KHUCIOpoJe (BO3MOXKHO
HCIIOJIb30BaHNUE BUICOMATEPHAIIOB); MPU3HAKOB MIPOTEKAHUS KAYECTBEHHBIX PEaKIUid Ha
WOHBI (MarHus, Kanblus, amtoMunusi, nuHka, sxeneza(ll) u xenesa(Ill), memu(1l);
HaOJII0JICHHE W OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMHU HATPHSs, Kaaus U
KalbIusl (BO3MOKHO HCIIOJIb30BAaHHE BUIACOMATEPHUAJIOB); MCCIEAOBaHUE aM(OTEPHBIX
CBOWCTB T'MJIPOKCHA AIFOMUHHUS M THJIPOKCHAA IIMHKA; PEIICHHE SKCIIEPUMEH TATIbHBIX
3aj1a4 1o Teme «BakHeuie MeTaJlibl U UX COSTUHECHU S

4 XuUMUA U OKpY’Karonias cpea
HoBble Marepuanbl U TexHOJOruu. BemiecTtBa M maTepuasibl B MOBCEIHEBHON KU3HU
4.1 yejoBeKa. XUMHUS M 3710poBbe. be3onacHoe HCnoyib30BaHUE BEIIECTB M XMMHUUYECKUX

peakiuii B ObITy. [lepBasi moMOIIb TPU XMMHUYECKHUX 0YKOTaX U OTPABICHUSX

OCHOBBI 3K0JIOTMYECKON I'PaMOTHOCTU. XHMMHUUYECKOE 3arpsi3HEHUE OKPYKaroLIEH CpeJibl
[IJK. Ponp XuMUU B PEIICHUH SKOJOTUYECKUX mMpolOsieM. [IpupoaHbie HMCTOYHHKHU

4.2 o
yII€BOJIOPOAOB (YroJib, MPUPOAHBIN ra3, HeTh), MPOAYKTHI UX MEPEepabOTKH, UX POJIb B
OBITY U IPOMBINIUICHHOCTH

43 XUMUYECKUI HKCIIEPUMEHT: H3ydyeHue o00pa3lloB MaTepuajioB (CTEKJIO, CILIaBbl

MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaJ'IBI)

ITPOBEPAEMBIE HA OI'S 11O XUMHWHU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJBHOM ITPOTPAMMBI OCHOBHOI'O OBIIIET'O

OBPA3OBAHUA
Kon IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
NPOBEPsIEMOro OCBOCHHS OCHOBHOI 00pa30BaTeJbHON NPOrpaMMBbI OCHOBHOI'O 00111€Tr0
TpeOoBaHus o0pasoBanusi Ha ocHoBe PI'OC

1 IIpencraBnenue:

0 II03HABAa€MOCTH SIBJICHHUM npupoabl, IMOHUMAHUC OOBCKTHBHON 3HAYMMOCTHU
OCHOB XHMMMYECKOM HAayKHM Kak obnacTu COBpPECMCHHOT'O €CTCCTBO3HAHUA,
11 KOMIIOHCHTAa 06H_ICI>’I KYJIbTYPBl U HpaKTI/I‘{eCKOﬁ ACATCIBHOCTU 4YCJIOBECKA B
YCII0BUAX COBPEMCHHOI'O 06H1€CTB&; IIOHMMAaHUEC MECTa XUMHH CpCAru APYIux
CCTCCTBCHHBIX HAYK

0 HAYYHbBIX METOHAaX IIO3HAHUS, B TOM YHCIIC OSKCICPHUMCHTAJIBHBIX W TCO-
1.2 PETUYCCKUX METOJAX HUCCICAOBAHUA BCUICCTB U U3YUYCHHUA XUMHUYCCKUX peaKuHﬁ;
YMCHHUEC UCITOJIB30BATh MOJCIN JISI 00BSICHEHUS CTPOCHUS aTOMOB U MOJICKYIJI

0 cdepax nNpopeccCHOHANbHON NEATENbHOCTH, CBA3aHHBIX C XUMHUEH U cCO-
BPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha TOCTIKEHUSIX XUMHUYECKOW HAYKH,
YTO TO3BOJIUT OOYYAIOIIUMCSI pacCMaTpUBaTh XHUMHIO Kak cepy cBoer Oymymieit
npoeCCUOHATIBHON JeSITeNbHOCTH M CJlIeNIaTh OCO3HAHHBIN BHIOOP XMMHHU Kak
npoQMILHOTO TpeaMeTa TMpH TepexojJe Ha ypPOBEHb CpETHEero 00Imero
o0Opa3oBaHUs

13

Brmanenue cucreMOll XMMHYECKMX 3HAHHW M yMEHHE IPUMEHSATH CHCTEMY
XUMUYECKHUX 3HAHMM, KOTOpask BKJIKOYACT:

BOXHEHIINE XHUMHUYECKHE IOHATHUSA: XHUMHMYECKHH SJEMEHT, aToM, MOJIeKYJa,
BEILIECTBO, TMPOCTOE U CIOXKHOE BEUIECTBO, OJHOPOAHAS W HEOJHOPOJHAs CMECh,
OTHOCUTENIbHBIE aTOMHAs M MOJIEKYJSIpHAs MaccChl, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIpHasi Macca, MOJIIpHBIA 00bEM, OKCHJI, KUCJIOTa, OCHOBAaHUE, COJIb (CpeHss),

2.1
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XMMHUYECKasl PEeaKmys, pPeaKklMy COCAWHEHHUS, PEaKIHMU pPa3JI0KEHUS, PEeaKIuH
3aMeIIeHus, peakuud oOMeHa, TemIoBoi 3ddekr peaknuu, 53K30- H
SHJIOTEPMHUYECKHE PEAKIUH, PACTBOpP, MACCOBAas JOJS XUMHYECKOTO JJIEMEHTA B
COCAMHCHUHN, MAaCCOBasA N0JIsI U NPOLUCHTHAA KOHLUCHTpalWda BEIICCTBA B paCTBOPEC,
SApO aToMa, JJIEKTPOHHBIM CIIOW aTroMa, aTOMHas OpOWTalb, pPaaAWyC aToMa,
BAJICHTHOCTb, CTCIICHb OKUCJICHUSA, XUMUUYCCKAA CBA3b, 3JICKTPOOTPULATCIILHOCTD,
HOJISIPHAs. U HENOJIPHAsl KOBAJICHTHAS CBSI3b, HOHHAS CBSA3b, METAIIIMYECKAs CBSI3b,
KpUCTAJIIIMYECKasl pelETKa (aTOMHas, MOHHAs, METaJLIMYecKas, MOJEKYJSpHas),
WOH, KaTHOH, AaHHMOH, OJJIEKTPOJUT W HEIEKTPOJIHT, DICKTPOIUTHYECKAs
JMCCOIMALMS, PEAKUUH HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAaHOBHUTEIIbHBIC
pEaKIK, OKHCIHUTEIb M BOCCTAaHOBUTEIb, OKHCICHHE M BOCCTaHOBIICHHE,
AIIEKTPOJIN3, XMMHYECKOE paBHOBECHE, OOpaTHUMbBIE M HEOOpaTHMbIC PEAKIIHH,
CKOPOCTh XUMHUECKOH peakuny, katamuzarop, [1JIK, koppo3us MeTaiios, CriaBbl

2.2

OCHOBOIIOJIararomuye 3aKOHbl XUMHU: 3aKOH COXPAaHCHUA MACCHhI, HepI/IOILI/I‘IeCKI/If/'I
3aKOH I[I/I MeHz[eneeBa, 3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUU XHUMHUH: QaATOMHO-MOJICKYIISIpDHAA TEOpUA, TEOpUA BHCKTpOHHTquCKOﬁ
JUucconranum

Bnagenue ocHoBaMU XUMHYECKOM I'paMOTHOCTH, BKJIIOUAIOIICH

3.1

YMEHHME MPAaBUIBHO HUCIOJIb30BaTh HU3YUYEHHbIE BEILECTBA W MaTepHalbl (B TOM
quciae MUHEpalbHble yJOOpEHUs, METaUlbl U CIUIABbl, MPOAYKTHI NEepepaboTKu
IPUPOJIHBIX HCTOYHUKOB YTJIEBOJIOPOAOB (yIJisl, IPUPOHOTO ra3a, HEQTH) B OBITY,
CEJIbCKOM XO3sIHCTBE,

Ha TPOM3BOJACTBE U INOHMMAHHUE 3HAYCHUS] JKUPOB, OEJKOB, YIJIEBOJIOB IS
OpraHu3Ma 4eJOBeKa; YMEHHE IMPOTHO3MPOBATh BIMSHHUE BELIECTB U XMMUYECKHUX
IIPOIIECCOB HAa OPTaHU3M YEJIOBEKA M OKPYKAIOLYI0 IPUPOIHYIO CPERY

3.2

yMEHUE HMHTErpUpOBaTh XHMHYECKHE 3HAaHUS CO 3HAHUSAMH JPYIHX Yy4eOHBIX
IIPEMETOB

3.3

HaJIMYue OmbITa paboThl C PA3NUYHBIMU MCTOYHMKAMHU HWH(OPMALUU 1O XUMUHU
(HayyHast ¥ Hay4HO-TIOMyJIIpHAsl JIMTepaTypa, CIOBapH, CIPABOUYHUKU, UHTEPHET-

pecypcehl)

3.4

yMeHue 0OBEKTUBHO OLEHUBATh MH()OPMAIIUIO O BELIECTBAX, UX MPEBPAIICHUAX U
MPAKTUYECKOM MPUMEHEHUHM U YMEHHME MCIIONIb30BaTh €€ JUIsl pelieHus yuyeOHo-
IIO3HABATEJIbHBIX 3a7a4

Brnagenue ocHoBaMU TMOHSTUITHOTO amnmapaTa U CHUMBOJMYECKOIO SI3bIKA XUMUU
JUI COCTaBJeHUs (DOPMyS HEOPraHMYECKUX BELIECTB, YPAaBHEHMH XUMMYECKHX
peakuuii; ocHoBaMu xumuuyeckoit HomeHkaatypsl (IUPAC u TpuBuasibHOIN)

YMeHne OoOBICHATH CBSI3b MMOJIOXKEHHUs demMeHTa B llepuomuueckoit cucreme ¢
YHCIOBBIMUA  XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHMHYECKHUX JIIEMEHTOB
(coctaB u 3apsa sapa, oOIIee YHUCI0 AIIEKTPOHOB), PACHPEICIICHHEM JJIEKTPOHOB
10 YHEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPHOJIOB, KAUS U KAJIbITUS

IIpencraBnenne 0 NEPUOANIECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX HJIEMEHTOB
(panuyc artoma, 3JEKTPOOTPULATENBHOCTh), MPOCTBIX U CIOKHBIX BEIIECTB OT
MOJIO’KEHHUS AJIeMeHTOB B Ilepuonnueckoil cucreme (B MaJibIX EPUOAAX U TITaBHBIX
HNOJArpyNax) v 3JIEKTPOHHOT'O CTPOCHUS aToMa

YMenue knaccuuuupoBarb:

7.1

XUMHNYECKHUEC DJICMECHTHI
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7.2 HEOpPraHMYEeCKHe BElIecTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB, 3apsJl HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUTI KPUCTAJUTHUECKON CTPYKTYPBI B COCTUHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpaxX BEHIECTB (KUCIOT, OCHOBAHU)
8.4 OKHUCJIUTEJIh U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBarh (U3NYECKHE U XUMHUECKHE CBOMCTBA!
91 IPOCTBIX BEIIECTB (KUCIOPOX, O30H, BOJIOPOJ, IpaduT, aima3, KpEeMHHi, a30T,
docdop, cepa, XJI0p, HATPHM, KU, MATHUN, KaJIbIIUN, A TFOMUHHI, JKeJIe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOJIA, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOMOPOA, OKCHIBI M THIApPOKCcHIbl MeTaioB [-I[A rpymm,
9.2 amomunus, meau (II), nunka, sxenesa (II m IIl), oxkcuaer yraepoma (II u IV),
kpemuus (IV), azota u docdopa (III u V), ceper (IV u VI), cepuucras, cepnas,
a30THCTast, a30THas, pochopHas, yroapHasi, KDEMHHEBAsI KUCIIOTA W UX COJIN)
MPOTHO3UPOBATh M XapaKTepPHU30BaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT HX
9.3 CcOoCTaBa W CTPOCHUS, NPHUMEHEHHE BEIICCTB B 3aBUCHMOCTH OT WX CBOICTB,
BO3MOXKHOCTh MPOTEKAHHsI XUMUYECKUX MPEBPALICHHUI B PA3JTUYHBIX YCIOBUSAX
10 YMeHne COCTaBIATh MOJICKYJISIPHBIE U HOHHBIE YPAaBHEHUS PEaKIIHii, B TOM YHCIIe:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi
103 WUTIOCTPUPYIOIIMX ~ XUMHUYECKHE CBOMCTBA M3YYEHHBIX KIAcCOB  (Tpyrm)
HEOPTaHMYECKUX BEIICCTB
10.4 MOJITBEPKTAIOINX TeHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMH
11 YMeHue BBIYHUCISTE (POBOJUTH PACUEThI):
111 OTHOCUTENIbHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHUYECKOTO DJIEMEHTA B COSIMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YPaBHECHUSM XUMHYECKHX PEAKIMA W HAXOAWTh KOJMYECTBO BEMIECTBA, 00BEM
Y MacCy peareHTOB WJIH MPOJIYKTOB PEaKIuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMH HAy4yHOTO TIO3HaHWs (HAONIONEHHWE, W3MEpEHHE,
121 AKCIIEPUMEHT, MOJICITHPOBAHHE) MPH HU3yYEHUU BEIIECTB U XMMHUECKUX SBJICHHUIA,
yMeHHe C(HOPMYITHPOBATH MPOOIEMY U TIPEUIOKHUTH ITYTH €€ PeIICHUs
122 0e30macHON paboOThl C XWMHUYECKUMH BEIIECTBAMHU, XUMHUYECKOW TOCYIOH W
71a00paTOPHBIM 000PYIOBaHHEM
nmpaBujaMu  0€301aCHOTO OOpalmIeHus C BEIIECTBAMHU, HCIOJIb3YEMBIMU B
MOBCEIHEBHOM JKM3HH, MPAaBUIAMH TMOBEJCHHS B IENSIX COEPEKEHUS 3I0OPOBBS U
12.3 OKpY’Karollel MpUpOJHON cpeibl; TOHUMaHUe Bpena (OMacHOCTH) BO3AEUCTBUS Ha
JKUBbIE OpPraHU3MBbI OMNpPENeIEHHBIX BEIIECTB, CIOCOOOB yMEHBIIEHUS U
MIPEIOTBPAICHIS HX BPETHOTO BO3JICHCTBHS
13 Hannune mpakTUyecKuX HABBIKOB TIAHMPOBAHMS U OCYIIECTBICHUS CIIEAYIOIINX
XUMHUYECKHX YKCIIEPHUMEHTOB:
13.1 U3Y4YeHHEe W ONHhcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE
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¢ pU3MUECKUMU ¥ XMMHUYECKUMHU SBJICHMSMHU; OIBITHl, HIUIIOCTPUPYIOLINE
IIPU3HAKU IPOTEKAHUSI XUMUYECKUX PEaKIUi

13.2

HN3Yy4YCHUC crmoco0oB PasaciICHUs cMmecent

13.3

IMOJIYYCHHE KHUCIOpOJa U U3YUCHUC €TI0 CBOﬁCTB; IMMOJIY4YCHHE BOAOPOJa U U3YUCHUC
€ro CBOﬁCTB; MOJIYYCHHUC YIJTICKHCIIOTO I'ada U U3YUYCHUC CTO CBOﬁCTB; MMOJIYUCHUC
aMMHraKa 1 U3y4C€HHE €Io CBOMCTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM JOJIEd PacTBOPEHHOIO
BEIIIECTBA

13.5

NpUMEHEHHE WHIMKATOPOB (JlakMyca, MeTWIOpaHka U (QeHondranienHa) s
OIIpEeJIeTICHNUS XapaKTepa Cpeibl B PACTBOPAX KUCIIOT U HIETI04eH

13.6

UCCJIEOBAHNE W OIHMCAaHUE CBOMCTB HEOPraHUMYECKUX BELIECTB PA3JIMYHBIX
KJIACCOB; U3Y4YCHHUE B3aUMOJACUCTBUSA KHUCIOT C METAJIAMH, OKCHJIAMH METaJUIOB,
pacTBOPUMBIMM UM HEPACTBOPUMBIMU  OCHOBAaHMSMH,  COJISIMU; IOJIyYEHUE
HEpPAaCTBOPUMBIX OCHOBAHWM; BBITECHEHHE OJIHOIO METAIa JIPYTHMM U3 pacTBOpa
COJIU; UCClIeJIoBaHHE aM()OTEPHBIX CBOICTB TMAPOKCUIOB ATIOMUHUS M IIMHKA

13.7

pelieHue  AKCIEePUMEHTAIbHBIX 3amady 1o TemMaM: «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COECUHCHHI; «INEKTpOTUTHYECKAS JIMCCOLAITHS,;
«Baxkaennmne HeMeTalmnbl W HMX COCAUHCHUS», «BakHeWmme MeTaibl M UX
COECTUHEHUY

13.8

XUMHYECKHE JKCIIEPUMEHTHI, WLIIOCTPUPYIOIIKE MPU3HAKN IPOTEKAHUS PEaKIUi
HOHHOTO OOMCHA; KAueCTBEHHBIC PEAKIMM Ha IPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax WOHBI: XJIOPHI-, OpOMHI-, MOAUI-, Cyibdar-, docdar-, kapOOHAT-,
CUJIMKAT-aHUOHBI, THJIPOKCUI-UOHBI, KATUOHBI aMMOHHsS, MarHHs, KaJbIIHs,
aTIOMUHMS, Kene3a (2+) u xxenesa (3+), menu (2+), MHKA

14

YmMmenne:

141

MNPpEACTAaBJIAThL PE3YJIbTATBI JKCIICPHUMCECHTA B (I)opMe BBIBOAOB, J0Ka3aTCJIbCTB,
l"pa(bI/IKOB n Ta6J'II/IH W BBIABJIATH OMIIMPUYCCKHUEC 3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATh CBA3HM MEX/Y pealbHO HaOJI01aeMbIMU XUMHUECKUMHU SIBJICHUSIMU
U TpoLEeccaMM, MPOUCXOAAIIUMU B MaKpo- U MHKPOMHUpPE, OOBSICHITH NMPUYUHBI
MHOTr000pa3usi BeleCTB

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMbBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 [lepBoHavyasIbHBIE XUMUYECKHE MTOHATHUS

1.1 Umucteie BemecTBa u cMecu. CiocoOBI pa3ziesieHus: cMecei

12 ATOMBI U MOJIEKYJIbL. XUMHUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX 3J1eMEHTOB. [IpocThie
U CJIOKHBIE BEIIECTBA.

1.3 Xumudaeckas hopmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. CTETICHb OKUCIICHUS

14 3aK0H MOCTOSHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsS aToMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHast Macca. MaccoBas J10J151 XUMHYECKOTO AJIEMEHTa B COCIMHEHU U

15 KomuuectBo BemiectBa. Monb. MomnspHas macca. Momsipabiii 00bEM ra3oB. B3zanMmocssi3b
KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6 dusznueckue W XUMHUYECKHUE SIBIICHUS. XHUMHUYECKash peaknus U e€ NpH3HAKU. 3aKOH
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IIpoBepsieMblii 3JIEMEHT COePKAHUSA
COXPaHEHHUS MacChl BENIECTB. XMMUYECKUE YpaBHEHUS

Ilepuonnueckun  3akoH u  Ilepuommueckas  cucreMa  XUMHUYECKHX — DJIEMEHTOB
J.N. Menneneea. CTpoeHre aTOMOB

2.1

Ilepuonnueckuit 3akoH. Ilepuoaudeckas cucrema XuMuueckux dsaeMeHToB JI.M. Menne-
neeBa. [lepuonsl u rpynmnsl. GU3NUECKU CMBICIT NOPSAJKOBOTO HOMEpa, HOMEPOB IIEpHOA
Y TPYIIIBI DJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX sziep. M3otombl. DnekTponbl. CTpoeHue 3JeKTPOHHBIX
o0osiouek aroMoB TmepBbIx 20 XUMHYECKHX dyeMeHTOB Ilepuoanyeckoit cucTeMbl
JI.. MenneneeBa

2.3

3aKOHOMepHOCTI/I B M3MCHCHHU CBOMCTB XMMHYCECKHX JJIEMEHTOB IIEPBBIX TpéX Iepruoaos,
Kajius, KaJdbIus (pa;uzlyca ATOMOB, 3JICKTPOOTPULATCIBHOCTU, MCTAJUIMYCCKUX W HEMCTAJI-
JIMYCCKUX CBOﬁCTB) n ux COG,Z[I/IHGHI/Iﬁ B COOTBETCTBUU C ITOJIOKCHUEM DJICMCHTOB B Hepno-
I[H‘IGCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

CTpOGHI/Ie BCIIICCTBA

3.1

Xumuueckasi cBsi3b. KoBaneHTHast (MOJsipHass M HEMOJSpHAsl) CBS3b. OJIEKTPOOTpHUIIA-
TEJIbHOCTb XMMUYECKHUX 3JIEMEHTOB. MloHHas1 CBA3b. Merajuinueckas CBs3b

3.2

Tunbel KpUcTaIIMUECKUX peméToK (aroMHas, MOHHAs, MeETaJUIMYecKas), 3aBHCUMOCTb
CBOJMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMUYECKOU CBSI3H

Baxwneimue MMpCACTAaBUTCIIN HCOPIraHUYCCKUX BCIICCTB. Hemerannel U UX COEIMHEHUS.
MeTanisl ¥ BX COSIUHCHUS

4.1

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKUX COCIUHEHHI: OKCHAOB (cosieobpa-
3yIOIIKMEe: OCHOBHBIC, KHCIIOTHBIE, aM(OTepHBIE) W HECOJeoOpa3ylolne; OCHOBAHUHI
(ménoyn U  HEpACTBOPHMBIE  OCHOBAaHM);  KHCIOT  (KUCIOPOJCOIEpKallhue U
OECKHUCIIOPOIHBIE, OJHOOCHOBHBIE H MHOTOOCHOBHBIC); COJICH (CPETHUX M KHMCIIBIX)

4.2

du3znyueckue W XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJOpPOJA, XJIOpa,
KHCIIOpOJIa, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

4.3

dusnyecknue M XUMHUUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIOB: JIMTHUA, HATpHA, Ka-
JIUsA, Maromsd MW KaJlblMs, aJIOMHHHA, KCIIC3a. 9HeKTp0XHMI/I‘{eCKI/II>’I pAax HaprDKeHI/Iﬁ
METaJJIOB

4.4

®dusznueckue ¥ XUMHUYECKUE CBOWCTBA BOJOPOJHBIX COCIMHEHHH HEMETaIOB: XJIOPO-
BOJIOPOJIA, CEPOBOJIOPOJIA, AMMHAKA

4.5

dusnyeckue W XUMHYECKHME CBOiicTBa OkcuaoB HemetamioB: cepel  (IV, VI),
asora(Il, 1V, V), docdhopa(lll, V), yrmepoma(Il, IV), xkpemuus(IV). IlomyueHune OKCHIOB
HEMETAaJJIOB

4.6

Xumuueckue cBodcTBa okcuaoB: MetawioB |IA-IIIA rpynn, 1usaka, wmemu(Il) u
xenesa(ll, 111). [TomydeHre OKCHIOB METAIIJIOB

4.7

XUMUYEeCKUE CBOMCTBA OCHOBAHMM U aM(DOTEPHBIX THAPOKCUAOB (HA MIPUMEPE THIPOKCH]IOB
TIOMUHUS, JKeJe3a, MHKa). [lonydenne ocHoBaHui 1 aMbOTEPHBIX THIPOKCHIOB

4.8

OO0mue XMMHYECKHEe CBOMCTBA KHUCIIOT: XJIOPOBOJOPOJHOM, CEpOBOAOPOIHOMN, CEPHHUCTOM,
cepHOil, a30THOH, (ochopHOll, KpeMHUEBOH, yroiapbHOW. OcoOble XMMHUYECKHE CBOHCTBA
KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KUCIOT. [loydenne kucior

4.9

OO6ue xuMHUYecKre cBoiicTBa cpeiHux coineil. [lomydyenue coneit

4.10

[Tomyyenue, coOupaHue, pacrno3HaBaHHE BOJOPOJA, KHUCIOPOJA, AMMHUAKa, YIJIEKHCIOro
rasa B JabopaTopuu

411

[Tonyyenne amMmMuaka, CepHOM M a30THOW KHCIOT B MPOMBINUIEHHOCTH. OOIIME CrocoObl
IIOJIYYEHUSI METAJNIOB

4.12

I'eneTnueckas CBA3b MCXKY KiJIaCCaAMU HCOPTaHUYCCKUX COE€TUHEHUI
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Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
5 XUMHYECKUE PEAKITUN
Knaccudukanuss XUMUYECKUX peakiuil M0 pa3IUYHBIM MPHU3HAKAM: 10 YUCIY U COCTaBYy
5.1 YUYacCTBYIOLIMX B pEaKUUM BELIECTB, 10 TEIUIOBOMY 3(PQEKTy, MO M3MEHEHHUIO CTENeHen
OKHCJIEHUS] XMMHUYECKHX JIEMEHTOB
59 TennoBoil 3¢pdexr xumuueckol peaxkuuu, TEPMOXUMHUUYECKHE YpaBHEHHs. DK30- U 3HJO-
TEPMHUUYECKHE PeaKMU. TepMOXUMHUECKHUE YPAaBHEHUS
OKHCINTENBHOBOCCTAHOBUTENBHBIE peakunu. OKHUCIUTEeNn UM BoccTaHoBuTenu. [Iporeccel
5.3 OKHCJICHHS. M BOCCTAQHOBJICHMsI. DJIEKTPOHHBIA OalaHC OKUCINUTEIbHOBOCCTAHOBUTEIbHOMN
peakuuu
5.4 Teopus snexTponutTudeckoil tucconuannu. KaTnoHsl, aHHOHBL. DIEKTPOIUTHI M HEAIEKTPO-
nuThl. CUIIbHBIE U CJ1a0ble 31eKTPoauThl. CTereHb TUCCOIHALNT
55 PeaKI{I/II/I HMOHHOr0 OOMeHa. Y ClIoBUs NpOTeKaHHs peaxiuii HOHHOro 0OMeHa, MOJHbIE U CO-
Kpall€HHbIE HOHHbIE YPABHEHHUS peaKuil
6 XUMMsI U OKpYy’Karolias cpeja
BemectBa u marepuanbsl B MOBCEIHEBHOW XU3HHM uelloBeKa. be3omacHoe MCHOIb30BaHUE
6.1 BEUIECTB M XUMHYECKMX peakuuid B sabopatopuu u ObiTy. IlepBas mnomomps mnpu
XMMHUYECKHX OXKOTrax M OTPaBJICHUSIX
XUMUYECKOE 3arpsA3HEHHE OKpYKaollel cpeabl (KUCIOTHbIE N0, 3arpA3HEHHE IOYBbI,
6.2 BO3JyXa M BOAOEMOB), crnocoObl ero mnpenorspaiieHus [IpenenbHas nomycTumas KOH-
' uentpauus Bemects (I1J1K). Poias xuMuu B pelieHUH 3KOJI0TMYECKUX IpodieM. YcusieHue
NapHUKOBOro Y deKTa, pa3pylieHne 030HOBOTO CII0s
[Tpumenenue cepsl, a3ota, hocdopa, yriaepoaa, KpeMHHUS U UX COSAUHEHHH B OBITY, ME/IU-
6.3 LIUHE, IPOMBILIIECHHOCTH U CEIbCKOM X03sicTBe. [IpuMeHeHre MeTalljIoB U CIUIaBOB (CTalb,
' YyT'yH, IIOPATIOMUHHMA, OpoH3a) B OBITY M MPOMBIIIICHHOCTH WX coenuHeHwid. [lonsTue
0 KOPPO3HH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI X OT KOPPO3UHU
6.4 [IpupoaHble MCTOYHHMKH YIJIEBOJOPOJOB (YroJib, MPUPOIHBIA ra3, HEPTh), HPOAYKTHI HUX
nepepaboTku (6EH3UH), X POJIb B OBITY M IPOMBIIUIEHHOCTH
IlepBoHauanbHble TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMSAX Yriepoja
6.5 (MeraH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, TJHUIEpUH, yKcycHas kuciora). [lonstue o
OMOJIOTMYECKH BA)KHBIX BEILIECTBAX: JKUPAX, OeNKax, yrieBoJax — M UX POJIU B JKU3HU
YeJloBeKa
7 Pacuérsr:
7.1 110 (hopMysIaM XMMHYECKUX COECAMHEHUM
7.2 MacChl (MaccoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPABHEHHSIM

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YAEHUKA

1. Xumus, 9 kimace: y4ue6.ms obmeobpaszopar. opranmuzanuii/ O.C I'abpuensn., N.I'. Octpoymos,
C.A. CnankoB — 3 e u3z,- Mocksa: «IIpocsemenue», 2021.-223 crp.

METOAUYECKHUE MATEPHAJIBI IUI1 YYUTEJIA

1. PaGouvas terpanp, yaeOHOe ocoome. Xumus 9 ximacc. O.C. INabpuensn, N.I'.Octpoymos, C.A.
Cnanxos- 4 e uzn., M: [Ipocsemenue, 2022

2. Terpags i 1abOPaTOPHBIX OIMBITOB M TPAKTHYECKUX paboT mo xumuu 9 kimacc YyeOHoe
nocobue s obmeodpazoBarenbHbix opranuzanuid. O.C. I'abpuensan, N.I.Octpoymos, U.B. AkceHoBa-
2 e u3n., M: IIpocsemenue, 2021.
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3. CoopHuk 3amau, ynpaxHernuid U TectoB nmo xumuu OI'OC 8-9 kmaccel. H.J[. CBepanoBa k
yaeonunkam O.C. I'abpuensn, N.I'.Octpoymos, C.A. Crnaakos. U3n.»Ok3amen»M.:2021

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Poccuiickas snexrponnas mkona https://resh.edu.ru/?ysclid=metivvjdkr253434377

OO6pazoBarenbHbIN MOpTa Ha 0a3e MHTepaKTUBHOM 1iaTdopmbl yuu.py https://uchi.ru/teachers/Ik/main
bu6mmoreka [IOK



https://resh.edu.ru/?ysclid=metivvjdkr253434377
https://uchi.ru/teachers/lk/main
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