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®denepanbHas pabodas mporpaMma Mo XUMHUHU I OOYHAIOIIMXCS C 3aJIepKKON
ncuxudeckoro pasputus (naigee — 3[1P) Ha ypoBHe OCHOBHOTO 00IIero oOpa3zoBaHUs
NOJATrOTOBJIEHa Ha oOcHOBe DefepaibHOrO TOCYAapCTBEHHOTO 00pa30BaTelbHOTO
cTaHjapra ocHoBHoro obmiero oOpaszoBanus (IIpukaz Munmnpocsenienuss Poccun ot
31.05.2021 1. No 287) (manee — D®I'OC OOO), denepanbHON aganTUPOBAHHON
o0Opa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs AJisi 00y4YarOIIMXCS C
OrpaHUYECHHBIMA BO3MOXKHOCTAMHU 310poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOsiOpst 2022 1. Ne 1025), ®denepanbHoi pabodeil mporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus 1O Yy4yeOHOMY TmpenMery «Xumus», DeaepaabHOW MPOrPaMMBI
BOCIIUTAHUS, C YYETOM pacCIpeAesIeHHbIX IO Kjaccam IpOBepsAEeMbIX TpeOOBaHUN K
pe3yapraram ocBoeHus denepanbHONM aganTUPOBAHHOW 00pa30BaTENbHOW MPOrPaMMBbl
OCHOBHOIO 00111er0 00pa3oBaHus [Ji1 OOyYArOUIUXCS C 3aJEPKKOM TMCUXUYECKOTO
pa3BUTHS W  DJIEMEHTOB  COJAEpXKAaHUSA, NPEICTABICHHBIX B  YHUBEPCAJIbHOM
konudukarope mo xumuu, KoHuenuu npenojaBanus y4eOHOro mpenaMera « XuMus» B
oOpa3oBarenbHbIX Opranuzanuax PO, peanusyromumx 0CHOBHbIE 00111€00pa30BaTeIbHbIE
MIPOTPaAMMBL.

[TporpamMMa o xumMuu pazpaOoTaHa C LETbI0 OKAa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3JaHUH pabouell MporpaMMsbl 110 Y4EOHOMY ITPEIMETY.

VY4eOnpiii  mpeamer  «XUMMSD» — BXOOUT B MPEAMETHYIO  00JacTb
«EcTrecTBeHHOHAay4YHbIE MpPEAMETH». B cucTeMe eCcTeCTBEHHOHAYyYHOIo OOpa30BaHMs
XUMUS KaK Y4eOHbIM MpeIMeT 3aHUMAeT BaXKHOE MECTO B IMO3HAHMM 3aKOHOB MPHUPOJIBHI,
(GOpMHPOBAaHUM HAay4YHOW KApTUHBI MHUPA, CO3JAHUU OCHOBBI XMMHYECKUX 3HAHUU,
HEOOXOAMMBIX /JI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 370pPOBOr0 M 0O€30MACHOrO ISt
YeJoBeKa U OKpYXKaroled ero cpeasl obOpas3a >KM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPHI.

YcenemHocTh U3y4EeHHs] XMMHMM CBSI3aHA C OBJIQJEHUEM XUMHYECKUM SI3BIKOM,
coOntoieHueM TMpaBuwil  Oe30macHOM pabOTbl MpPU  BHINOJHEHUM XUMHYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTUMHU MPEAMETAMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHO# nMaeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0a30BOr0 KOMILIEKCA OIMOPHBIX 3HAHUM
M0 XUMHH, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3pacTy OOYYAIOIIMUXCS U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIOIATaOIINEe XUMUYECKHE
TEOPETHUYECKUE 3HaHMS, BKJIOYAIOIIME H3YyYEHHE COCTaBa M CTPOCHHS BEIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCJIEOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALLCHUMN U IIyTEU yIIPaBICHUS UMU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUATIOB.

TeopeTnyeckyro OCHOBY M3YYEHUSI HEOPraHUYECKON XWMHH COCTABJISIET ATOMHO-
MoJIeKyssipHoe yueHue, llepumommueckuin 3axkoH .M. MengeneeBa ¢ KpaTkumu
CBEJEHUSMH O CTPOECHHM aTOMa, BHUAAX XHMHYECKOW CBA3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIIHIA.



B u3ydeHun Kypca 3HaUUTEIbHAS POJIb OTBOJUTCA XUMHYECKOMY 3KCIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX paboT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOTO SKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM U TpaBui Oe30macHoil paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus gaHHON MpOTrpaMMBbI B MpoIecce 00yYeHUs MO3BOJIUT 00ydaronuMcs
¢ 3IIP ycBOUTH KJIIOYEBBIE XWMHYECKHE KOMIIETEHLIMH W TMOHATH POJIb U 3HAYEHUE
XUMHUHU CPEJI IPYTUX HAYK O IPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYAlOMIMXCS HAYYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO NPAKTUYECKOTO NPUMEHEHUS HayYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIIPEAMETHBIX CBS3SIX € npeameramu «OKpyKarouui
mupy», «®Duzukay, «buonorus», «l'eorpadus», «Maremarnka» u (GOpMHUPYET
KOMIIETEHIIUM, HEOOXOAUMBbIE [Jii MPOJOJDKEHHs oOpa3oBaHuMs B 00JacTH
€CTECTBEHHBIX HayK.

W3ydyeHne XuUMUH CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs,  (YHKIIMOHAJIbHOW  TIPAaMOTHOCTH,  YMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAIMIO, NPEICTABICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh HpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHLUU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW XW3HHU; HABBIKOB 3/JI0POBOTO M 0€30MacHOro AJis
YeJI0BeKa M OKPY’Kalolleld ero cpelbl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OOyYeHHsI NpeIMeTy «XUMHUS» C YYETOM
0co0bIX 00pa3oBaresbHbIX nMoTpedHocTel oOyvatouuxcs ¢ 31IP. OBnanenune yueOHbIM
MpEeAMETOM «XUMHUS» MPEJICTABISAET ONPEACICHHYIO TPYAHOCTh JJIs 00YYaroIUXCs C
3I1P. D10 cBsi3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON NEATEbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMU BHUMAHMS, MaJIBIM 00bEMOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHWM, MOHWKEHHBIM IT0O3HABATEJIbHBIM MHTEPECOM M HHM3KMM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B U3YYEHUU YYEOHOro mpeameTa «XUMHsH)
HeoOxoaMMa ajganTaius o0bemMa U XapakTepa yueOHOTO MaTepraia K Mo3HaBaTeIbHBIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEAMETHBIX CBSI3€H,
MOCTENIEHHOE YCJIOKHEHUE N3YyYaeMOro MaTepHara.

[Ipy wu3ydyeHHH XUMHHM HEOOXOAMMO OCYIIECTBIATH B3aUMOJCUCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

Teopernuecknil MaTepuang peKOMEHAYETCSA M3y4yaTh B IIPOLIECCE NMPAKTUYECKOU
nesTenbHOCTH. BO3MOXXHO BBIJIEICHUE OTIEIBHBIX YPOKOB Ha PEIlIeHHE 3a7ad B CBA3U
CO CJIOXKHOCTBhIO aHaim3a TekcTta oOydaromumucs ¢ 3[IP. Opranuueckoe €IWHCTBO
MPAKTUUYECKOM U MBICIUTEIbHOW NEATEIbHOCTH OOYYaIOIIHUXCS Ha YpPOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUI U
ymenuit. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMUU YACTSETCS M3YYCHHIO «CKBO3HBIX)
NOHATUN U (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHHS MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOTo mpeaMera « XUMHUsDH)
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OOmme wnenn wu3ydeHHs Y4YeOHOro ImpeaMera «XUMUS» TPEICTABICHbI B
@denepanbHOl  pabodeil mporpaMme OCHOBHOTO obOmiero oOpasoBanus. OHu
aKTyaJIM3UPOBAHBl C YYETOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHWMsI, HAMPABJICHHOCTH OOYYCHHs] HAa Pa3BUTHE W CAMOPA3BUTHE JMYHOCTH,
dbopmupoBanue e€ WHTEIUIEKTa W 00mmIed KyiabTypsl. OOyueHHe YMEHHUIO YUUTHCSA |
NPOJ0JIKATh CBOE 00pa30BaHME CaMOCTOSTEIILHO B HACTOSIIIEE BpEMs SIBISICTCS OJHOU
U3 BOKHEHIINX QPYHKIHMHA y9eOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUeE IENIH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIFHOMY TIPUHATHIO PEIICHHI, CITOCOOHOM alanTHPOBATHCA
K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HH;

HalpaBJI€HHOCTh OOYYEHHs] Ha CHUCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOSITENIbHOM MO3HABATENbHOMN AESITEIbHOCTH, HAYYHBIM U MPAKTUUYECKUM METO/IaM
NO3HaHUs, POPMUPYIOIIMM MOTHUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0OecrieueHue yCIIOBUM, CIOCOOCTBYIOLIUMX MPUOOPETEHUIO OO0y4aroIIUMUCA
OTIbITa Pa3HOOOPA3HOM AEATENbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB
(KJTrOYEBBIX KOMIIETEHIINI ), UMEIOINX YHUBEPCAIBbHOE 3HAUYCHHUE JIJIs1 Pa3JINYHBIX BUIOB
JEsITeNIbHOCTH;

dbopmMupoBaHuE YMEHHI OOBSCHSATH M OIICHUBATH SIBICHUS OKPY)KAIOIIEro MHpa
HA OCHOBAaHUM 3HAHUI M OTBITA, TOTYYCHHBIX MIPH U3YICHUH XUMUH;

dbopmupoBaHue y OOYyYarOMIMUXCs TYMAaHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUU g BBIPAOOTKM HKOJOTHYECKH IIeIecoo0pa3Horo
MOBENICHUS B OBITY U TPYIOBOM JEATEIBHOCTH B IENSIX COXPAHEHHs CBOETO 3I0POBbS U
OKpY>KarolleH MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HampaBiieH Ha pelieHue ciaeayonmx 3a1a4, 00ecneynBaoIX pealn3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMUU
oOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO OOpa30BaHUSA:

dbopMupOBaHHE TEPBOHAUYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAaX, X MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHHUH; OBJIa/ICHNE TTOHSITUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak oOnacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, XHUMHUYECKHX MPEBPALICHUA HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBICHUN XKHUBOW W HEXHUBOW TPUPOIBI;
yriyOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMHM XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTHBHO OIICHMBATH XKMU3HEHHbIC CUTYaIlMH, CBSI3aHHbIE C XMMHEW, HaBBIKAMH
0e30macHOro 0OpalieHus ¢ BEUIECTBAMH, HCIIOJIb3YEeMbIMH B TOBCEIHEBHOHN JKW3HH;
YMEHHEM aHaJU3upoBaTh M IJIAHUPOBATh SKOJOTHYECKM O€30MacHOE TOBEACHHUE B
LEJISIX COXPaHEHUS 30POBbs U OKPYKAIOIIEH CPEIbL;
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dbopMupoOBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXKAY peajibHO HaOIIOqaeMbIMU
XUMUYECKUMH SIBICHUSIMU M TIPOLIECCAMU, TIPOUCXOAIIMMUA B MUKPOMUPE, OOBICHSThH
PUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb TPUMEHEHHS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHUS BEIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSIMHU TPU TMPOBEIACHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOro 000PYI0BaHUS U TPUOOPOB;

(bopMHpOBaHUE MPEICTABICHUNA O 3HAYEHUM XMMHYECKOM HAyKW W PELICHUU
COBPEMEHHBIX IKOJOTMYECKHUX MPOOIEM, B TOM YKCIIE B MPEAOTBPALIEHUN TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHue y4yeOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3JIaHUU
ONTHUMAJIBHBIX YCIIOBUM JJI1 YCBOECHHSI MPOTrPaMMHOIO Marepuaia OOy4arolUMUCS C
3IIP. bonbuioe BHUMaHHE AOKHO OBITH YAENEHO OTOOpY Y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAaHEHUHU 0011ero 0a30BOro ypoBHS.
OH N0MKEeH MO COAEpX aHUI0 U 00beMy OBITh aallTUPOBAHHBIM JJI1 O0YYarOUIUXCS C
3IIP B coOTBETCTBUU C UX OCOOBIMH 0Opa3zoBaTelIbHBIMU MOTpeOHOCTSIMH. Cremyer
o0JerynTh OBIaJeHUue Marepuasiom oOyvatomumucs c¢ 3IIP nocpeactBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMATHYECKUM IOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM
B IPUMEHEHUU 3HAHUM C HMCIOJb30BAaHUEM MPUEMOB AJITOPUTMHU3ALUU U BU3YaJIbHbBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepHUaa.

bonbiioe 3HaueHuWe AJ MOJHOLIEHHOTO YCBOEHHS YYEOHOro maTepuajia UMEeT
Ornopa Ha MEXIPEAMETHBIE CBSI3M BONPOCOB, U3Y4Ya€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu Kak «l'eorpadus», «DPuzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJMH M TOT € YYEeOHbIM MaTepuas C pPa3HbIX TOYEK 3pEHUs,
MEXIIPEIMETHBIE CBSI3M CITOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Tpu mOArOTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUi aHaJIM3UPOBaTh, CPAaBHUBATH, 0000IIaTh W3y4aeMblil MaTepua,
IUTAHUPOBATh TMPEACTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a MPaBWIBHOCTBIO pEUYEBOro O(OPMIICHHS BbICKa3bIBAaHHM
oOyuaroruxcst ¢ 3I1P.

B cBsi3u ¢ 0cOOGHHOCTSIMHM MOBEJCHUS U JIEATENbHOCTH, oOyyatoniuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTh) HEOOXOJUM CTPOXKAUIIMA  KOHTPOJb
COOJII0/IEHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU NPOBEIECHUU JTa00paTOPHBIX padoT B
XUMUYECKOM KaOuHETE.

IIpumepHble BuABI aeaTeqabHOCcTH oOy4yawomuxcs ¢ 3IIP, o0ycaoBieHHble
0co0bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJICHHOE
OCBOEHHE COJIepP:KaHUM 00pa30BaAHMS N0 NpeaMeTy « XUMHUD)

Conepxxanue BUAOB jesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xumuu
ompeseNsieTcss UX 0COOBIMU O00pa30BaTeIbHBIMU MOTPeOHOCTIMU. [loMUMO TIHPOKO
ucnonszyemMbix B @OIT OOO oOumx st BceX OO0ydaroluxcs BUAOB JIEATEIBHOCTH
ClleqyeT YCWIHTb BHUIbl JAEATEIbHOCTH, CHeuu(UYHbIe IS JaHHOW KaTeropuu
oOyJaromuxcs, Ui 00ecTieYeH!s] OCMBICIIEHHOTO OCBOCHMSI COAEpKaHMs 00pa30BaHUs
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[0 NPEeAMETY: YCUJIEHHE MPEIMETHO-NPAKTUYECKOU JEATEIbHOCTH C aKTUBU3AlUEH
CEHCOPHBIX CHCTEM; YEPEAOBAaHWE BUAOB ACATEIBHOCTH, 3aJCHCTBYIOIINX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allTOPUTM; «IOLIATOBOCTH» B
U3YYCHUH MaTepHalla; UCIOJIb30BaHUE JOTOJHUTEIBLHON BU3yalbHOU OMOpHI (ILJIAHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0OnuIbl). JJ1s pazButus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JieNlaTh BBIBOJBI, (OPMUPOBAHMS TPAaMOTHOIO PEYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HKCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHHIO MaTepuaia: COCTAaBIECHUE PHUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaYEHHBIMU OCHOBAaHUSAMH TSI KJIacCU(PUKAIMKA M HAMOJTHEHUE WX MPUMEpPaMU |
zp.

[IpumepHass TemaThyecKass 1 TEPMUHOJIOTHYECKAs JIEKCUKa cooTBeTCTBYET POII
000.

Hnst oOyuatomuxcsi ¢ 3I[IP cymiecTBEeHHBIMH SIBISIIOTCS TPUEMBI pabOTHI ¢
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOMIEH TEPMHHOJIOTHU.
N3yyaeMble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3YyalbHas
MOJJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B cootBerctBUM ¢ @DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO OOHIEro o0pa3oBaHus y4eOHbIN MpeaMeT «XHUMHs» BXOIUT B
npeaMeTHy0 00JacTh «EcTecTBeHHOHAYUHBIE MPEIMEThI» U SIBISETCS 00s13aTEIbHBIM
TUTSL U3yYEHHUS.

Y4eOHbIM MJIaHOM Ha €€ u3ydeHue oTBefeHO 136 yuyeOHbIX 4acoB — Mo 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «XuMmus», npeactaBieHHoe B DenepanbHOU
paboueit mporpamme, coorBerctByer DI'OC OOO, pa3paboTaHo C y4EeTOM
denepanbHOl  OCHOBHOW  00pa3oBaTEeNIbHOW  MPOTrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3zoBaHusi 1O Yy4yeOHOMY TIpeAMETy «XUuMHUS», COOTBEeTCTByeT DenepaibHON
aJanTUPOBAHHOW OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMe OCHOBHOTO  OOIIEro
o0Opa3oBaHUs 00YUAIOIIUXCS C 3aJIEPIKKOUN IICUXUYECKOTO PA3BUTHSI.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW »

COJEP)XAHUE OBYUEHUNA B 8 KITACCE

[IepBOHaYaIbHBIE XUMHUUECKUE TTOHATHS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Tema W BelecTsa.
@u3nuecKre CBOICTBA BEIIECTB. ATperaTHOE COCTOSIHME BEIIECTB. *XUMHUS B CUCTEME
Hayk.™ UYwucteie BemectBa W cMmecu. CrnocoObl pazneneHust cmeceid. [IpaBuia
0e3o0macHOro oOpalieHus ¢ BEUIeCTBaMH U JlabopaTopHbIM 00opynoBanueM. *[lonsTue
0 METOJIaX MO3HAHUS B XUMHUU.™

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XUMHYECKUX
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sneMeHToB. OTHOCUTENbHAS aTOMHAasi Macca. [IpocTeie U cinoxHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyia. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BeliecTB.* OTHOCUTENbHAas MOJIEKYJsipHass Mmacca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCTMHEHUU.

duznueckre W XUMUYECKHE SIBIICHUA. XuMudeckas peakuus. [IpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Knaccudukanus XUMHYECKUX peakiuuil (COeNMHEHUs, pa3IOokKEeHHS,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpuu W MpUEMaMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYAOBAHUEM;
U3yueHHE W OMHUCaHue (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHMYECKUX BEIECTB;
HaOmoieHne pu3nyeckux (IJIaBI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE MEAHOMN
IIPOBOJIOKH, B3aUMOJEHUCTBUE MeJa C KUCJIOTOM) sBJICHHWM, HAOMIOACHHWE M ONHCAHUE
IIPU3HAKOB MPOTEKAHUS XUMHUYECKUX pEaklUui (pas3sioKeHue caxapa, B3aUMOJEHCTBHE
CEepHOM KHCJIOTBl C XJOpuaoM Oapusi, paznoxenue ruapokcuaa wmeau (II) mpwu
HarpeBaHMUH, B3aUMOJAEHCTBUE Xkele3a ¢ pacTBopoM conu meau (I1));u3ydenue cnocoboB
paszzaeneHust cMeceil (C TOMOILBI0 MarHuTa, PUIBTPOBaHKE, BhIMTAPUBAHUE, TUCTUILIALIMS,
xpomarorpadus), MpOBEJEHUE OYUCTKU IOBAPEHHOHM COJIM; HAOJIIOJIEHUE U ONHCAHUE
pe3yabTaTOB TMPOBEICHUS OIbITA, HWUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacChl;
CO3/IaHHE€ MOJIETIEN MOJIEKYJ (IIApOCTEPKHEBBIX).

Baxueiimme npeacTaBuTeNI HEOPraHMYECKNUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpOCTOe
BelecTBo. HaxoxaeHue Kucnoposa B mpupoae, pU3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHust MpoCThIX U CIOKHBIX BemiecTB. CIIOCOOBI MOJIYYEHHS] KUCIOPOJa B
nabopaTopur *u npoMmsblInuieHHOCTH.* [IpuMmenenne kucnopona. [lonstue o0 oxcugax.
Kpyrosoport kuciopoaa B mpupoze. *O30H — auioTporHasi MoaudUKaIus KUcIopoa.

TemnoBo# 3pPexT XuMHUYECKON peakiiny, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHE peakuu. TOMIUBO: yrojib U METaH. 3arpsi3HEHHUE BO3/lyXa, YCUIICHHUE
napHUKOBOTO 3 (PexTa, pa3pyIieHue 030HOBOTO CIOsT.*

Bonxopox — aneMeHT M ImpocToe BewecTBo. HaxoxxaeHue Bomopona B NpUPOAE,
¢du3nUecKkue 1 XMMUYECKUe CBOMCTBA (Ha MpUMEpe B3aUMOCIHCTBUS C HEMETAIJIaMU U
OKCHUJIaMH METAJIJIOB), MPUMEHEHHE, *CrocoObl moiyueHus.* [loHsiTHe O KUCIOTaX H
COJISIX.

KonuuectBo BemectBa. Monbs. MonsipHas macca. 3akoH ABoraapo. MossipHbIi
00BEM Ta30B. Pacuersl o xumudeckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUU, KOJMYECTBA BEILECTBA, MOJSPHON Macchl, MOJSIPHOTO O00beMa
ra3oB. Pacu€Tbl Mo XMMUYECKUM YPaBHEHUSIM.

*@uznueckue cBorcTBa Boabl.* Boma. Ee coctas, ctpoeHue u mosiekyibl. *Boaa
Kak pactBoputenb.* PactBopbl. *IIoHSITHE O HACHIEHHBIX W HEHACHIIIEHHBIX
pactBopax. lloHsiTue pacTBOpMMOCTH BelIeCTB B Boje.* Pacuer MaccoBoil noim
BEILIECTBA B pacTBOpe (IPOLIEHTHAs KOHUEHTpamus). MaccoBas 1oJis BellecTBa B
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pacTBope. *XHWMHUYECKHE CBOMCTBA BOABI (PA3I0KEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblusa, okcuaoM cepbl (IV) peakunum ¢ mertamiaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonstie 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
Kpyrosopot Boabsl B mpupoje.* 3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYHMCTKA
IPUPOJHBIX BOJ.

Baxneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHW4eckux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ U XUMUYECKUE CBONCTBA OKCHJIOB
(B3auMopelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeEHKnaTypa OCHOBaHUM.
du3uUecKue M XUMHUYECKHE CBOMCTBAa OCHOBaHHH (B3aMMOJACHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, coJisiMH). *TlomydeHne ocHOBaHUM. ™

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBME C METaUIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJIIMHM, Ha TPUMEPE COJSHOM U CEpPHOM KHCIOT), *crnocoObl moiydeHus.™ Psn
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpennHue): HOMEHKJIATypa CoOJei,
*CcnocoObl MOJTyYEHUs™, B3aUMOJICUCTBHE COJIEH ¢ MeTaUlaMH, KUCJIOTaMH, IeJI0YaMu
U COJISIMU, IPUMEHEHUE.

[TonstHe 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMUHHS™):
*XUMHYECKUE CBOKMCTBA (B3aMMOJEHCTBHE C KMCIOTAaMU U IIEJIOYAMHU, PA3I0KEHUE MTPU
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnueckass CBA3b MEXAY KIAaccaMU HEOPraHWYeCKHX  COEIUHEHHM.
['eneTnueckue psabl.

XUMHUYECKHUI IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIETICHUE COJIEP KaHUS KUCIOpoaa
B BO3/yX€; MOJIyYEHHE U U3yUYECHHUE CBOMCTB KUCIOPOa; HAOIIOACHHE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpEeHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKUE WX CBOWCTB; MOJIYYCHHE U U3yUYCHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0IeHHEe 00pa3loB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCIIEJOBaHHE OCOOCHHOCTEM pPacTBOPEHHUSI BEIIECTB C PA3IMYHOM PaCTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA; B3aMMOJICHCTBUE BOJABI C METaulaMu (HaTpUEM M KajablueM) (BO3MOXKHO
HCIIOJb30BaHUE BHUJIEOMATEPUAIIOB); OIPENEICHUE PACTBOPOB KHUCJIOT W IIEJIIOYEH C
MOMOILbI0  MHJIMKATOPOB; HCCJEeNIOBaHHE OOpa3lloB HEOPraHWYECKUX BEUIECTB
pPa3IMYHBIX KJIACCOB; HAOMIOECHUE HM3MEHEHUs OKPACKM HHAMKATOPOB B PacTBOpax
KHUCJIOT M ILeJIoueid; u3yueHue B3aumopeiictBust okcuna meau(ll) ¢ pactBopom cepHoi
KHUCJIOTBI, KHCIIOT C METAJJIAMM, PEaKIuii HEUTpaiu3aluu; MojJydeHue HepacTBOPUMBIX
OCHOBAaHMI, BBITECHEHHE OJHOTO MeETajjla JPYyruM W3 pacTBopa COJIM; peUIeHUE
AKCIIEPUMEHTANBHBIX 3aad 1o TeMe «Baxuelmme Kiaacchl HEOPTraHWYECKUX
COCIUHEHUI».

[Iepronnueckuit 3akoH u llepuoguueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHre aToMOB. XUMHU€ECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIC PEAKIINH.



[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOJHBIX JJIEMEHTOB (ILEJIOYHbIE U IIEIIOYHO3EMENIbHBIE METaJUIbl, TaJIOTEHBI,
UHEPTHBIE Ta3bl). *DJIEMEHThI, KOTOpble 00pa3yloT amM(GOTepHbIE OKCUIBI U
TUIAPOKCUIBI.*

[lepnognuecknii 3akoH. llepumoandeckas cucTeMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menneneesa. Kopotkonepuoanas U * IIUHHOTIEpUOAHAS ™ bopmbl
[lepuomnueckon cucreMbl xumMudeckux syeMeHToB . . Menneneesa. Ilepuonbl u
rpynnsl. PU3NYECKANA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB NEpBbIX 20 XUMHUUECKUX 3iemMeHToB Ilepunonnueckoi
cuctembl JI. 1. Menneneea. XapakTepUCTMKA XHUMHUYECKOIO OJJIEMEHTAa IO €ro
nonoxenuto B [lepnonnueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOIOB U TJIABHBIX
MNOATPYII, B 3aBUCHMOCTH OT AaTOMHOIO (IOpPAJKOBOrO) HOMEpa 3HAYEHHE
Ilepuoguyeckoro 3axkoHa U llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BuTHs Hayku U npakTuku. Jl. V1. MeHnneneeB — yu€Hblil U TpaKJaHUH. ™

Xumnyeckass cBs3b. KoBasmeHTHass (moJjisipHasi W HEMOJIIpHAsi)  CBS3b.
*JNEeKTPOOTPULATETLHOCTh AaTOMOB XUMHUECKUX 3JIEMEHTOB. ™ VIOHHAs CBS3b.

Crenenp okucieHus. OKHCINUTEIBbHO-BOCCTAHOBUTEINBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUI SKCHEPUMEHT: H3y4YeHUue oO0pa3loB BEUIECTB METAIOB H
HEMETAJUIOB; B3aHMOJICUCTBUE THUAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
ITPOBEJICHUE OIBITOB, MJUTFOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHHUS ).

MexnpeaMeTHbIe CB3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3eld MpPU M3YYCHHWM XHMHM B 8 KIacce
OCYIIECTBJISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUA,
TaK W TOHATUM, SBJSIONIMXCS CUCTEMHBIMU JIJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAy4HbIA (akT, TUIOTE3a, TEOpHd,
3aKOH, aHAJIU3, CUHTE3, KiIaccu(ukaius, nepuoaudHOCThb, HAOIIOIEHNEe, IKCTICPUMEHT,
MOJISTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

dusuka: mMaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsj, BEIIECTBO, TeI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKHUE BEIMYMHBI, SIUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHEThI, 3BE3/1b1, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
HCKOTaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.



COILEPKAHUE OBYUYEHMUS B 9 KIIACCE

BemecTBo n XumMu4uecKkas peakuus

Ilepuognueckuii 3akoH. Ilepumonnyeckass cHUcTeMa XUMHUYECKHUX DIJIEMEHTOB
. . MenneneeBa. CrTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOMOB, KaJlWs, KAIbLHS U UX COCAUHEHHUN B
COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B [leprnoanyeckoil cUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX
pElETOK, *3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAIIMYECKON PEIETKH U BUIA
XUMHUYECKOH CBSI3U. ™

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOaHas U
TPUBHAJIbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHWYECKHUX COCIMHEHNN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanus XxuMudeckux peakuuid Mo pazindyHbIM IpU3HaKaM (110 YUCITY U
COCTaBY y4YacCTBYIOUIMX B PEAKIIMU BEILIECTB, O TEMJIOBOMY 3P (EKTy, IO U3MEHEHHUIO
CTENEHEW OKHUCJICHHUS XMMMUYECKHX DJJEMEHTOB, *NO OOpaTUMOCTH, IO Y4YacCTHUIO
KaTanauzatopa).* OK30- U JSHIOTEPMUYECKHE peakuuu. *TepMOXUMHUYECKUE
ypaBHEHUA. ™

*TloHsiTHE O CKOpPOCTH XHMHuYecKoWl peakuuu. [lonarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOTE€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecuH. CMeEIIeHNe XUMUYECKOTO PABHOBECHS.
@dakTopbl, BAUAIOIINE HA CKOPOCTh XMMHUUECKON PEaKIMU U MOJIOKEHUE XUMHYECKOTO
paBHOBeCHS. ™

OKHCINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCTaBIIeHHE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUM C UCIIOJIb30BAHUEM METO/1a AIEKTPOHHOIO OajlaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTUYECKAs JTUCCOLMALNS.
DNEKTPOAUTBI U HEdNEKTPOIUThl. KaTHOHBI, aHMOHBI. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3U. IloHsTHE O cTeneHu
auccouuanyu.™ CubHbIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun nonHoro oOMeHa. YclioBUS MPOTEKAHUS PeaklUid MOHHOTO OOMeHa 0
KoHUa. ITonHbIEe U COKpalIEHHBIE HOHHBIE YPABHEHUS peakUuui. XUMHUYECKUE CBOKCTBA
KHCIIOT, OCHOBAaHMM U CoOJIei B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadecTBEHHbIE pEaKIMM HA KATUOHBI W AHUOHBL:
XJopua-, OpoMua-, HOAUA-, Cyiabdar-, kKapOoHaAT-, cuiIMKar-, (ocdar- aHUOHBI
TUJIPOKCUA-UOHBI; KaTHOHBI aMMOHUSI, MarHus, KaJbIUs, allOMUHMS, keneza (2+) u
(3+), meau (2+), uMHKA, TIPUCYTCTBYIOIINE B BOJHBIX paCTBOPAX.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJIOpUJA HATpuUs); HUCCICAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHUYECKOW pEaKIMU OT BO3JICHCTBHS pa3IM4YHBIX (AaKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MTPOLIECCA JUCCOLUMALIMM KUCIIOT, IEN0YEH U
cojgel  (BO3MOYKHO  MHCIIOJIb30BAHME  BMJICOMATEPUAOB); IPOBEICHUE  OIIBITOB,
WUIIOCTPUPYIOIIUX TMPU3HAKKA MPOTEKAHUs pPEaKUMii HMOHHOro oOMeHa (oOpa3oBaHue
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0CaJIKa, BBIICJIECHHUE ra3a, 00Opa30BaHHE BOJbI); ONbBITOB, WILTIOCTPUPYIOLIMX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuui (TrOpeHHe, peakuuu pPas3jiokKeHHUs,
COEMHEHMS); PacllO3HABaHUE HEOPraHMUYECKHUX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX
peakiuii Ha HOHBI; PELLICHUE SKCIIEPUMEHTANIBHBIX 3a/1au.

Hewmerasisl 1 X coeAMHEHU

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (GU3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpPE XJopa (B3auMOJEHCTBUE C
METaljlaMH, HEeMeTallaMd — BOAOPOJIOM U  KHUCIOpOAOM, *memouamu™).
XnopoBoaopoa. CoJisiHas KUCI0Ta, XUMUYECKHE CBOMCTBA, *MONTyYeHUue™, NpUMEeHEHHE.
* JleficTBUE XJI0pa U XJIOPOBOJIOPO/Ia HA OpraHM3M uesioBeka.®* BaxkHeiline XJI0puasl U
UX HaXO0KJIEHHE B PUPO/IE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpPOEHUs
aTOMOB KHMCJIOPOJIa ¥ CEPBI. XapaKTEPHbIEC CTEIIEHNU OKUCIICHUS.

CrpoeHue M (QuU3MYECKUE CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA U CEPHI.
ANnoTponHble MOAU(PHUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMogelicTBUe *c HeMeTalslaMH™ — BOJOPOJOM U KHCJIOPOJAOM, MeETalljamH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAaHOBHUTEJIBbHBIE CBOMCTBA).
Oxcuapl cepbl Kak MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTa: (Gu3niecKue
U XuUMUYeckue cBoicTBa (oOmme u crneurduyeckue). Conu CEpHOM KHCIOTHI,
KaueCTBEHHas peakius Ha cyabdaTr-uoH. CepHucras KUciaoTa. *XMMHUYECKHE PEaKLUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs CEpHOM KHUCHOTHI.™
Haxoxnenue ceprl u €€ coenuHeHnid B npupone. [I[puMenenne cepol 1 €€ COeNMHEHNH B
ObITY M B MPOMBIIUIEHHOCTH. *XHMMHUECKOE 3arps3HEHUE OKpYKaroleh Cpebl
COEIMHEHUSIMH Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparnieHus.

OO6mast xapakTtepucTuka osieMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEIEHN OKUCIICHHUS.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBHE C METAJUIaMM M HEMETaUIaMH - KHUCJIOPOJAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupome. AMMHUak: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(OKHMCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *moflydeHue™ u MpUMEHEHUE.
Conm aMMOHUS: cOCTaB, (QU3MYECKHME UM XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aMMOJICHCTBUE CO IIejouyaMu), npuMmeHeHue. KauecTBeHHass peakids Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (uU3MYeCKMe M XMMHUYECKuEe CBOMCTBa (oOlue u
cnenuduueckue), *nomydenue.* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXIH, 3arpsiI3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB). ™

docdop, *ammorponnsie Monudukanuu docdopa,* PuanUecKrue U XUMHUECKHUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETAJIaMH, HEMETaJUIaMU, *KOHIICHTPUPOBAHHBIMH
a30THOW m cepHoil kuciotamu).* Oxcua dochopa (V), oprodochopHas kucioTa:
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busznueckue W XHUMHUYECKHE CBOWCTBa, *momyuenue.* *[lonarue o MuHeEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakTepuctuka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHUs. BalneHTHOCTb M XapaKTepHbIE CTENEHU OKHUCICHHS aTOMOB yriepoja |
KpeMHus. PacripocTpanenue yriepojia B IpupoJie, XapakTepHbIE CTETIEHH OKUCIICHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKME CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJIEUCTBHE C  METaJIaMH,
HEMeTallaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
KpyroBopot yrnepoaa B npupozge. OKCuabl yriaeponaa, ux (GU3NYecKue U XUMHUYECKHE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*DKoyormdeckue TpoOJeMbl, CBs3aHHBIE ¢ oOkcuaoMm yriaepona(lV); rumoresa
100aJbHOr0 TMOTEIUICHUSI KIMMarta; NapHUKOBBIA 3G dekT.* YronbHas kucioTa U e€
COJIu, MX (U3MYECKHEe U XHUMHYECKHE CBOWCTBA, *MOJy4e€HUE U IpPUMEHEHHe.™*
KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. lcmonb3oBaHue KapOOHATOB B OBITY,
MEJULMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO03MCTBE.

OOume npeacraBieHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUN yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHUCIIOTHI.
*1x coctaB M XuMHUecKoe cTpoeHue. Knaccudukanus opraHM4ecKuX BeIecTB.*
[TonsTe 0 OMONOrMUECKH Ba)KHBIX BEILLECTBAX: JKHUpax, OelKax, yrieBojax — M HX
POJIM B KM3HU 4eloBeKa. *MarepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COEIMHEHUH. *

Kpemuuii, ero ¢usmyeckue © XMMHYECKHME CBOMCTBa (Ha THpHUMeEpe
B3aUMOJICUCTBUSl C MeETa/llaMH M HEMeTaulaMH), *moiydeHue® Hu NpUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHus(IV) u
KpeMHHEBOU KucinoTe. CUIMKathl, PU3NYECKUe U XMMUYECKUE CBOICTBA, MOJYyYEHUE U
NpUMEHEHWEe B  OBbITYy, TMPOMBIINJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOMUTENBHON M [p.). BaxkHellne cTpOUTEIbHBIE MaTepHalbl: KEpaMUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMbl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTEepUajIoB B IOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yuyeHHuEe O0pa3loB HEOPraHMYECKHX BEIECTB,
CBOWCTB COJIIHOM KHCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEAKUHUU HAa XJIOPUI-UOHBI U
HAOJIIO/ICHUE TPU3HAKOB WX TMPOTEKAHMS; OMNBITHI, OTpaxaroue (U3NUecKue u
XUMUYECKHE CBOWCTBA TaJOr€HOB W HMX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPHAJOB); O3HaKOMJeHHWE ¢ oOpas3lamMu  XJOpUAOB  (TaJOreHUIOB);
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COCAMHEHUSIMU (BO3MOXHO HCIIOIb30BAHHE
BHJICOMATEPHUAJIOB); HAOIIOJICHUE TMpoliecca OOyIVIMBAaHMUS caxapa IoJl JAeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOUM KHUCIIOTHI, U3YUYEHUE XMMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAaUeCTBEHHOM peakluy Ha CyJb(paT-uoH U HAOIIOACHUE
MpU3HaKa e€ MPOTEKaHuUsI;, O3HAKOMJICHHE ¢ PU3MYECKUMU CBOMCTBaMU azota, ¢pocdopa
U UX COeIMHEHU (BO3MOXKHO MCIIOJIb30BAHHME BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
u pochopHbIX yaoOpeHuii; moJydeHrne aMMraKka U U3y4eHne ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHHUA U QocdaT-uoH U HM3ydeHHE MPHU3HAKOB UX
IIPOTEKAHUS, B3aWMOJECUCTBHE KOHLEHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MEIbIO
(BO3MOXHO HCIIOJIb30BAHUE BUAEOMATEPUAIIOB); U3YUEHUE MOJIENIEN KPUCTATUIMUYECKUX
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pemérok anMasa, rpaduTa; 03HAKOMJICHHE C MPOIECCOM aIcopOInu PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M  YCTPOMCTBOM MPOTUBOTrasa; IOIy4YCHUE
YIJIEKHCIIOTO Ta3a U M3YYEHHE €r0 CBOWCTB; MPOBEIECHUE KAYECTBEHHBIX peakluil Ha
KapOOHAT- ¥ CUJIMKAT-HOHBI U U3yUYEHUE NMPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C
HPOAYKIMEH CHIMKATHON MPOMBIIIEHHOCTH; PEeIICHHE YKCIIePUMEHTAIBHBIX 33124 110
TeMe «BaxxHei1ne HeMeTaIbl ¥ UX COSIUHECHUS.

Meramibl 1 UX COETUHECHUS

OOmras XxapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
UX  noysioxkeHuss B llepuoamyeckod  CUCTEME  XMMHYECKUX  BJIEMEHTOB
1. . MenaeneeBa u ctpoerust atomoB. CTpoeHrue MeTaJuioB. MeTtannuueckas CBs3b U
METAJUIMYECKAST KPUCTAUINYECKAS] PEIIETKA. DIJIIEKTPOXUMUYECKAN DAL HANPSKCHUN
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJIOM, KUCT0TaMu). *O01Ime crocoOsl moyrydyeHus: MmetaioB. [lonsaTue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyTyH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[[lenouynble meTauibl: MojoxkeHUue B Ilepuogmyeckoil cHUCTEME XHUMHUYECKHX
anemeHtoB JI. U. MengneneeBa; crtpoenue aromoB.  HaxoxnaeHnwe B mnpupoze.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIbl U
TUAPOKCUBI HATpUS U Kanus. [[puMeHeHne MEeI0UYHbIX METAJIIOB U X COCTUHEHMUIA.

[Ilenoyno3emenbHbIE METAaJLJIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [lepuonnueckol cucreme xummueckux snemeHToB . M. MeHneneeBa; cTtpoeHne ux
aTOMOB; HaxOXJeHue B mpupoaec. PHU3NUECKHE U XUMHUYECKUE CBOMCTBA MarHusg M
Kayiblusl. BakHelue coequHeHus] Kanblus (OKCUI, TUAPOKCH, coiu). *JKECTKOCTh
BOJIbI U CITOCOOBI €€ ycTpaHeHUs . ™

AnmoMuHui: TonoxkeHue B llepuoamyeckoll cuCTEME XUMHUYECKHX JJIEMEHTOB
J. 1. MenpgeneeBa; CTpoeHUE aroma; HaxoxiaeHue B Impupoge. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenne B Ilepruoamyeckod CHUCTEME XHMHUYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpO€HME aroMa; HaxoxJaeHue B npupone. Duszudeckue u
XUMUYECKUE CBOMCTBA JKelie3a (B3auMOJAECHCTBHE C METAJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxkcupnpl, runpokcuasl u conm xkene3a(ll) wm kenmesza(Ill): cocraB, cBoiicTBa
*nonyyeHue.*

XUMUYECKUI 2KCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMu METa/IOB U CILJIABOB,
X (PU3MYECKUMH CBOMCTBAMU; U3YUCHHE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOKHO
HCIIOJb30BaHUE BUEOMATEPUAIOB), OCOOCHHOCTEHN B3aUMOJIEHCTBUS OKCUAA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB); HCCIICIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHsS Kelie3a B KHUCIOpojae (BO3MOXKHO
HCIIOJb30BaHUE BUIEOMATEPHUATIOB); MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIUNA HA
WOHBI (MarHus, Kajublusi, amtoMuHus, uuHkKa, xene3a(ll) u xeneza(Ill), menu(Il));
HaOJIIOZICHUE U OMHMCAHKE MIPOIIECCOB OKPAIIUBAHUS IJIAMEHA MOHAMH HATPUS, KIS U
KaJblsi (BO3MOXKHO HCIIOJB30BAHHUE BHICOMATEPHAIIOB); MCCIENOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHIA AJIFOMUHUSI U TUAPOKCUA [IUHKA; PEUICHUE SKCIIEPUMEHTAIbHBIX
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3a11a4 no teme «Bakaene MeTajuIbl U UX COETUHEHUSY.

XHAMHMS U OKpy>Karouas cpesa

*HoBble MaTepuanbl U TEXHOJIOTMH. BellecTtBa M MaTepuasnbl B MOBCEJHEBHOU
KU3HM 4YelloBeKa. XHMMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHE BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBas momomp 0OpU XUMHYECKHX OXKOTax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMYECKON IPaMOTHOCTH. ™

*XumMuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AOMyCTUMAas
koHLeHTpauus BewecTB — [1J1K). Posib XxuMuu B pellieHHH 3KOJOTMYECKHUX TPOoOIemM.™

*TIpupoaHble MCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOIHBIA Tra3, HEQPTH),
MPOJYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XUMHUYECKUI HKCIIEPUMEHT: M3y4EHHE O0pa3LOB MaTepUaoB (CTEKIO, CIUIABBI
METaJUIOB, MOJIMMEPHBIE MaTepUalIbl).™

MexnpenMeTHbIe CBA3U

Peanuzanusi MeEXNpeaMETHBIX CBA3€H NpU M3y4YeHUH XUMUU B 9 Kiacce
OCYIIECTBJISICTCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK W MOHATUM, SBJSIOMIMXCS CUCTEMHBIMU JJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O IUKIIA.

OO1mMe ecTeCTBEHHO-HAY4YHbIE TMOHSATHA: HAy4HbIH (paKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAIIN3, CHHTE3, KilacCU(DHUKAIUs, TEPUOTUIHOCTh, HAOIIOICHNE, IKCTICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU, W3OTOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJa, JICKTPUICCKUN 3aps/l, MPOBOAHUKHU, TOTYIPOBOIHUKH,
IUDIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TENO, 00HEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpPUCTA/NIMYECKas penETKa, CIUIaBbl, (U3HUYECKUE
BEIIMYUHBI, €AUHUIBI H3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Comnnre.

buonorus: doTtocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yA00pEeHHs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
MCKOIIaeMble, TOTJTUBO, BOJTHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUYEBHOI'O ITPEJIMETA
«XUMHU» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHMA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOKHBI COBMANaTh ¢ pesyiapTaTamMu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3HAYUMBIMU SIBISIOTCS:

JIMYHOCTHBLIE PE3YJIbTATDI:

JIMYHOCTHBIE ~ pe3yNbTaThl OCBOGHHS MNPOrpaMMbl  OCHOBHOTO  OOIIETo

O6paSOBaHI/I$I JOCTHUTarOTCA B XOAC O6y‘16HI/I}I XMMHMHM B CIHHCTBC y‘l€6HOI>’I )41
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BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMH H  JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, NPUHATBIMA B
oOlllecTBE TMpaBWJIaMM W HOPMaMHU TIOBEJIEHUS U CIOCOOCTBYIOT —IIpolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pEe3yabTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOUN MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIHPECHHE
OTIBITA JIESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HaCIEIWI0, TOHMMAHHUS 3HAYEHUS XUMHUYECKOM HaykKu B IKU3HH
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTM BIAJETh JOCTOBEPHOM HH(MOpManuen o
MEePEOBbIX JIOCTIKCHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U 0OILIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COUHMAIBHBIX HOPMAaX M MPaBWIAX MEXIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOH, y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKOW U JPYTUX BUAAX AEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTENIbHOCTU IMPH BBINOJIHEHUN y4EOHBIX,
[MO3HABATEJbHBIX 3374, BBINOJHEHUH XHUMHYECKUX JKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IpOILECCEe
ATOM y4eOHOW IEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEICHHE U TMOCTYIKH
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHU O BEIIECTBE M XUMHUYECKOH peaKiHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABJISIOIIUX OCHOBY
JUISl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJBI, B3aUMOCBA35AX YEJIOBEKA C MPUPOJHOM Cpesoil, O
pPOJI XUMUH B NTO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATENIbHBIX MOTHUBOB, HAMNPABJIEHHBIX HA MOJIyYEHHWE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIUMBIX ISl O0BSICHEHUSI HAOII0aEMBIX TIPOLIECCOB U SIBJICHUN;

MO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CAMOCTOSATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JTUTEPATYPO,
JTOCTYIMHBIMH TEXHUYECKUMH CPeICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEepeca K OOYUYeHHMI0O U TO3HAHWIO, JIFOOO3HATEIBHOCTU, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIILCKON JACATEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00yUYEHUS B JaJbHEHIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HH, OCO3HAHUS TIOCTEACTBUN U HEMIPUSTHUS BPETHBIX
MPUBBIUEK  (YMOTPEOJICHUST aJKOTONsl, HAPKOTUKOB, KYypeHHs), HEO0OXOJAMMOCTH
COOMIOICHNS TIPaBMJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMUYECKMMHU BEIIECTBAMU B
OBITY U peaTbHON KU3HU;

5) TpyAOBOrO BOCIIUTAHMUS:
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UHTEpeca K MPAKTHUECKOMY M3YYEHHMIO MPOQECCHil U TpyAa pa3IudHOTO poja,
YBOKEHUE K TPYyIy U pe3yibTaTaM TPYAOBOH JEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpAa MHIMBUIYaJIbHOU
TPACKTOPUHU MPOJOJDKEHUS OO0pa3oBaHMsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
po(eCCUOHATIBHON NEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 11€JIECOO0OPA3HOTO OTHOIICHUS K MPHUPOJAE KaK MCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHMs, IOHUMAHUS IIEHHOCTH 3/I0POBOTO U O€30MacHOTO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHA K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 3J0POBBIO, OCO3HAHUSI LEHHOCTU COOJIOJIEHUS MpaBMJI 0€30MacHOro
MOBE/ICHUS TpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO
U JKU3HU JTIOJICH;

CHOCOOHOCTH NPUMEHSATH 3HAHUS, MOJyYyaeMble NpPU HM3YyYEHUU XUMHUH, IS
pellIeHus 3a/1a4, CBA3aHHBIX C OKPY’KaIOLIEH MPUPOIHON Cpesol, MOBBIIECHUS YPOBHS
HKOJIOTMYECKON KYJIbTYPBl, OCO3HAaHUS TJO0AJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX peleHus IOCPEICTBOM METOA0B XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHHUS PYKOBOACTBOBATHCSA UM B TIO3HABATENILHOM,
KOMMYHHMKATUBHOW U COLMATbHON MPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOSHHUS 00pa30BaTEIbHONW TMPOTPAMMBI IO
XVUMHH OTPAKAIOT OBJIQJICHUE YHUBEPCAIBHBIMY TTO3HABATEIIEHBIMY JICHCTBUSIMH, B TOM
qHCIIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBJISITH PUYHMHBI M CJICICTBUS MPOCTHIX XUMHUYCCKUX SBJIICHUM;

OCYIIIECTBIIATh CPAaBHEHHE, KIIACCU(DHUKAITNIO XMMHUYECKUX BEIICCTB O 33 IaHHBIM
OCHOBAHMAM U KPUTEPHSIM JIJIs YKa3aHHBIX JIOTHYCCKUX OTepaIiii;

CTPOUTh  JIOTHYECKOE  CYXKICHHUE TIOCNIe  MPEABAPHUTEIILHOTO  aHaju3a,
BKJTFOYAOIEE YCTAHOBJICHUE TPUYNHHO-CIICICTBEHHBIX CBS3CH

co31aBaTh, MPUMEHSITh U MTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIH U CXEMBI
JUTS PEIIeHUs] y4eOHBIX U TTO3HABATEIIBHBIX 33]1a4 C MIOMOIIBIO TIe/1arora;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE XHMHUYECKMX TIPOLECCOB U  HX
MOCJIC/ICTBUSI;

2) 0a30BbI€ UCCIICAOBATEIILCKUE ICHCTBHSL:

C TIOMOIIIBIO IeIarora MPOBOJAUTh XUMUYECCKHI OIBIT, HECIIOKHBIN SKCIIEPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBsI3el
Y 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSTEIBHO (GopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM ITPOBEICHHOTO HAOIIOICHUS, OTIbITA;

3) pabota ¢ unpopMaIuei:

BBISIBJISITh JAePUIUTHE MHPOPMAIUK, NAaHHBIX, HEOOXOIAMMBIX MJIsi PEIICHUs
MIOCTaBIICHHOMN 3a1a4H;
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npeo0pa3oBeIBaTh WHGOPMAITUIO U3 OJHOTO BHJIa B APYTroi (TabIUIly B TEKCT
M Tp.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM
NpeaioKeHHON yueOHOM 3a71auM U 3a/IaHHBIX KPUTEPUEB.

OBiageHue yHUBEpCaIbHBIMU Y4€OHBIMU KOMMYHUKAaTUBHBIMU AEHUCTBUSIMMU:

OpPraHM30BbIBAaTh YUEOHOE B3aMMOJEHUCTBUE B TpymIe (ONpeaesTs oOLe e,
pacupenesnsaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C ITOMOUIBIO NEArora WA CaMOCTOSITEIbHO COCTABIIATh YCTHBIE Y NHCbMEHHBIC
TEKCThl C KCIOJIb30BAHMEM HIJUIFOCTPATUBHBIX MAaTEPHAIOB ISl BBICTYIUICHUS NEPEN
ayIUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKaMU; pabOTaTh MHIMBHUAYAJIbHO W B IPYIIIE: HaXOIUTh oOuIee
pelieHre M paspemiarb KOH(JIMKTBI Ha OCHOBE COIVIACOBAHUS IMO3UMLMN M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, IPUHUMATh U Pa3AEIATh
OTBETCTBEHHOCTD U IIPOSIBIATH TOTOBHOCTB K IPEIOCTABICHUIO OTYETA IIEPE IPYIIIION.

OBajieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JI€HCTBUSMU:

oOHapyXuBaTb U (GOPMYJIHPOBaTh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yueOHOMU JesITeIbHOCTH;

BJIAJICTh OCHOBAMM CaMOKOHTPOJISI, CaMOOLICHKH, IIPUHATHS PELIEHUH U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHON M NTO3HABATEIBLHOM IESITEIbHOCTH;

COOTHOCHUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMHU, OCYIIECTBIATH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJbTara, ONPEICIAThH
CHocOOBI ICUCTBUI B paMKaxX MPEIJIOAKEHHBIX YCIOBHIM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOU JICHUCTBUS B COOTBETCTBUU C U3MEHSAIOLIENCS CUTYalUE;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllUU U IIpeUIaraTh IUIaH €€ U3MECHEHUS;

IpEeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEHICHUHU y4eOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITeIbHOCTH, OIpEeNessaTh IMO3UTUBHBIE W3MEHEHUS M HanpaBlieHUs, TpeOyromiue
JanbpHeHIen paboTsl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHIO.

ITPEAMETHBIE PE3VYJIBTATHI

B cocTaBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOCHUIO 00S3aTEILHOTO COJIEPIKaHMUSI,
YCTaHOBJICHHOTO JaHHOW DenepaibHON pabodeid MporpamMMoO, BBIICISIOT: HAYYHBIC
3HAHWS, YMEHHS W CIOCOOBI ACHCTBUH, crnenuduyueckue s y4eOHOro mpeaMera
«XuMus», BUABI ACATEIBPHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €0 WHTEPIPETAIIHH,
peoOpa30BaHUIO M MPUMEHCHHIO B Pa3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX:

MIPE/ICTABIICHUE O 3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBIICHHHA TPUPO/IBI,
NOHUMaHUE OOBEKTUBHOW 3HAYUMOCTM OCHOB XHMHUYECKOM HAyKd Kak o01acTu
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIed KyJIbTypbl M MNPAKTUYECKOM
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JESITETPHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMHUHU CPEJIN IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOIO armapata U CUMBOJUYECKOTO SI3bIKa XUMHUU
JUTSL COCTaBIIEHUs (POPMYJT HEOPTAHUUECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEAKITUN
(c omopoit Ha anrOpuUTM YYeOHBIX JIEWCTBHI); BIIAJICHUE OCHOBAMH XHUMHUYECKOU
HomeHkaTypsl (IUPAC u TpuBHanbHOI) U yMEHUE HMCIOJIB30BaTh €€ NIl pelIeHUs
yueOHO-TI03HaBaTEIbHBIX 3aJ]a4 C MOMOUIBI0 YUUTENS; YMEHHE HCIOJIb30BaTh MOJIETU
JUIsi OOBSICHEHMS] CTPOEHUS AaTOMOB W MOJIEKYJ IO airopuTMy C OIOpOM Ha
ONPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUA U YMEHHUE C MTOMOIIBI YUUTEIA
MPUMEHATh CUCTEMY XWMHYECKUX 3HAHWUW I YCTAHOBJICHUS B3aMMOCBSI3EM MEXKIY
W3Y4YCHHBIM MAaTEpUAIOM W TPU TOJYYEHWH HOBBIX 3HAHHWH, a TAKXKE B MPOIECCE
BBIMIOJTHEHUS Y4YEOHBIX 3aJlaHUil W Tpu padoOTe ¢ MCTOUYHUKAMH XUMHUYECKOU
uH(dOopMaIuu, KOTopasi BKIIOYAeT:

BAKHEUILINE XUMHUYECKUE IIOHATUA: XUMHUYECKUU DJIIEMEHT, aTOM, MOJIEKya,
BEIIECTBO, IPOCTOE U CJIOXHOE BELIECTBO, OJAHOPOJHAS W HEOLHOPOJHAs CMECh,
OTHOCHUTEIIbHBIE AaTOMHAasi U MOJIEKYJISIpHAs MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIH 00bEeM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJIb (CpeaHsis),
XMMHUYECKasi peaklus, pEakiud COCAUHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMEIIeHHs], peakIuu 00MeHa, TeTrIoBOol A (EeKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOTO 3JIEMEHTA B COCIMHEHHH, MacCOBasd
JIOJIS1 M IPOLIEHTHAsI KOHLIEHTPAlMs BELIECTBA B paCTBOPE, AP0 aTOMA, SJICKTPUUECKUN
CJIOM aTtoma, aTOMHas OpOWTallb, paAuyC aToma, BaJEHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMHUYECKasi CBSA3b, JIECKTPOOTPHUIATEIBHOCTD, MOJAPHAs U HEMOJSPHAsT KOBAJCHTHAs
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAs CBSI3b, KPHUCTA/UIMUECKas penieTka (aToMHas,
HMOHHAsl, MeTaJUIM4ecKasi, MOJICKYJsIpHasi), MOH, KaTHOH, aHWUOH, JJIEKTPOJUT U HE
ANEKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMAIUS, pEakluu HOHHOTO  OOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKHUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHME W BOCCTAHOBJICHUE, DJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MpeAeIbHO
nonycrumas koHuentpauus (I1I1K), koppo3ust MeTanios, CIiaBbl;

OCHOBOIIOJIArarolIMe 3aKOHbl XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH J[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUM XHMHUHU: ATOMHO-MOJICKYJISIDHAs TEOpHSs, TEOPHUS DICKTPOJIUTHUYECKON
JIMCCOLIMALNM, a TAaK)KE MPEACTABJICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIE
AKCIIEPUMEHTAIBHBIX M TEOPETUUYECKUX METOJIaX HUCCIEAOBAHMS BEUIECTB U WM3YyUYCHUS
XUMHUYECKUX PEaKIIUM;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamnyc aroma, DdJIEKTPOOTPHUIATEIBLHOCTh), MPOCTBHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS dJIeMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPHOJIAX M TJIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3h MOJIOKCHUS
aneMeHTa B llepuoanueckor cCHCTEME C YHMCIOBBIMH XAPAKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij smpa, 0oOIIee YHCIO AJIEKTPOHOB),
pacnpeesieHueM 3JIEKTPOHOB IO 3HEPIETUYECKHM YPOBHSAM aTOMOB IMEPBBIX TPEX
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NEPUOOB, KaJus U KaIbIlUsl; KJIaCCUPHUIMPOBATH XUMHUUECKHE IEMEHTHI C OTIOPOH Ha
onpeneneHus: Gu3nUecKoro cMbiciaa MUGPOBBIX TAHHBIX MEPUOANUECKON TaOIHIIbL;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIleCTBA
U XUMHYECKHE PEaKIMU C OMOpPON Ha CXEMbI; ONPEACNSITh BAJICHTHOCTh U CTENEHb
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBSA3U U THUIl KPUCTALTUYECKOM
CTPYKTYpPBI B COEJIUHEHUSIX, 3apsijl HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBaHUM), OKUCIUTEIb W BOCCTAHOBUTEIL [0 AJITOPUTMY YYEOHBIX
TNICUCTBUU;

YMEHHE XapaKTepHU30BaThb C OMOPOH Ha cXeMy (PHU3NYECKHE U XUMHYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, rpadut, anmas, KpeMHHUH, a30T,
docdop, cepa, xJ0p, HATpU, Kaluh, MarHUi, KadblMi, aTIOMUHUN, >KEIE30) H
CJIO’KHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX PaCTBOPOB (BO/Ia, aMMHUAK, XJIOPOBOAOPO,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUIBI MeTauioB I - ITA rpynm, amomunus, menu (1),
nuHka, xkenesa (II u III), okcuast yriepoaa (I u IV), kpemuus (IV), azota u pocdopa
(I u V), ceput (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBATh C ONMOPO Ha IJIaH U KIFOUEBbHIE
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT HUX COCTaBa M CTPOCHHUS IOCJE MNPEABAPUTEIBHOIO aHAJN3a IOJ PYKOBOJCTBOM
nejarora, MPUMEHEHHWE BEIECTB B 3aBUCHUMOCTH OT HX CBOICTB, BO3MOKHOCTb
MIPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUI B Pa3IMUHBIX YCJIOBUSX, BJIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHMU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPELLY;

YMEHUE COCTABJIATH MO O00pa3lly, CXeMe, aIrOpuTMy Y4YeOHBIX JEWCTBHIA
MOJIEKYJISIPHBIE M HOHHBIC YPaBHEHHSI peakluid (B TOM YKCIIe peaKInii HOHHOTO OOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil), WILIIOCTPUPYIOMIUX XUMUYECKUE
CBOWCTBA WM3YYCHHBIX KJIAcCOB /rpynn HEOPraHMYECKHMX BEIIECTB, a TaKXkKe
MOJITBEPIKIAOIIUX TEHETUYECKYIO B3aUMOCBSI3b MKy HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUHU, MACCOBYIO JOJIO
BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA U €r0 Maccy, 00ObEM ra3oB C ONOPOH Ha
oO1mue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB HIIM MPOJAYKTOB PEAKIIUH C
OTIOpOi Ha 00pa3el], aNroOpUTM yUeOHBIX JCHCTBU;

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAYYHOTO MO3HaHMsI (HaOII0IeHne, U3MEPEHHE,
AKCIIEPUMEHT, MOJICIHPOBAHUE) MPH H3YyUYECHUU BEHIECTB M XUMHYECKHX SIBICHUH C
OMOpO Ha aIropuTM Y4eOHBIX JEWUCTBHUM; yMeHue c(hOpMyIUpoBaTh MpPoOJIEeMy H
NPEIJIOKUTh TYyTH €€ PEIICHHs C TOMOINBI0 TeJarora; 3HaHHE OCHOB Oe30IacHOi
paboThl C XWMHUYECKMMH BEIIECTBAMH, XUMHUYECKOW TOCYyAOH M JabopaTOpHBIM
000opy10BaHUEM;

HAJIMYUE MPAKTUICCKUX HABBIKOB TUIAHUPOBAHHUS U OCYIIECTBICHHS CIETYIONINX
XUMUYECKUX DKCIIEPUMEHTOB IO PYKOBOACTBOM YUYUTENS C OOCYXKICHUEM IIjaHa
PabOTHI MJIM COCTABIICHHEM TaOJIHIIBI:

U3y4eHUE U ONMCaHue (PU3NYECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C (U3HMUECKUMHU M XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUICCKUX PEaAKITUi;
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U3y4eHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJTydeHUE KUCIOPO/ia ¥ U3YUCHHE €T0 CBOICTB;

MOJTy4eHHE BOJIOPOa U U3YUICHHE €r0 CBOWCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yU4eHHe er0 CBOWCTB;

MOJTydYeHUE aMMHaKa ¥ U3y4eHHUE er0 CBOHCTB;

IIPUTOTOBJICHHE PAcCTBOPOB C OMNPEICICHHON MaccoBOH 0yl pacTBOPEHHOTO
BEIIICCTBA,

WCCJICIOBAHNE M ONMCAaHUE CBOWCTB HEOPTaHMYECKUX BEIIECTB PA3TMYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKkMyca, METWIOpamwka u QeHoadTamenHa) s
OTIpeIeICHNS XapaKTepa CPeibl B PACTBOPAX KUCIIOT U IICIIOYCH;

WU3YYCHUE B3aMMOJICHCTBHSI KHCIOT C MeETaUlaMH, OKCHIAMH METaJlJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMH, COJISIMHU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHUE OJIHOTO METajlia IPYTrUM U3 pacTBOpa COJH;

uccienoBanre aM(pOTEPHBIX CBOMCTB TUAPOKCHIIOB aTIOMUHUS U IIMHKA,

peleHrue  AKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPTaHWYECKUX COCTUHECHUNY;

pelIeHHe  JKCIEPUMEHTAJIBHBIX  3aJad 10 TeMe  «DJIeKTPOJIUTHICCKAs
JTUCCOLIHAITISY;

pEIIeHNE YKCIIePUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHelme HeMeTalIbl U MX
COCTMHCHHUS;

pEIIeHNe SKCIEPUMEHTAIBHBIX 3a/ad Mo TemMe «BakHelmume MeTamisl U uX
COCTUHCHHUS;

XUMUYECKHE DKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE TPU3HAKK TTPOTEKAHUS PEaKIIHiA
HOHHOTO 0OMEHa;

KaueCTBCHHBIC PEaKIIMH Ha TPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HOHBL:
xJjopua-, Opomuna-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHJI-MOHBI, KAaTHOHBI aMMOHWS, MarHusl, KaJbllUs, aJIFOMHHHUA, kene3a (2+) u
xenesa (3+), meau (2+), IMHKA;

YMECHHE TMPEACTaBIATh pPE3yJbTaThl JKCIIEPUMEHTa B (QOpPME BBIBOJIOB,
J0Ka3aTeNIbCTB, TPaUKOB U TAOJIHI] U BBISBIISITH SMITMPUYESCKHE 3aKOHOMEPHOCTH,

BJIAJICHUE MPaBWJIaMU O€30MaCHOTO OOpAICHUS C BEIIECTBAMHU, UCIIOIH3yEMbIMU
B TIOBCCIHEBHOH JKM3HU, a TaKKE IpPaBHJIAMH ITOBEIACHUS B IEIIX COCPEKCHUS
3I0POBBbS M OKPYKAIOIICH TPHPOAHOW Cpenbl; MOHWMaHHWE Bpeda (OMacHOCTH)
BO3JICHCTBHS Ha JKWUBBIC OPraHW3MbI OIPEACIICHHBIX BEIISCTB, a TaKXe CIOCOOOB
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBUS; MOHUMAaHWE 3HAYCHUS
KHUPOB, OCITIKOB, YTJIEBOAOB IS OpraHN3Ma YeJIOBEKa;

BJIAJICHUEC OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKJIIOYAIONIEH yMEHHE
MPAaBWJIBHO WCIOJb30BaTh HW3YYCHHBIC BEIIeCTBA M MaTepuaibl (B TOM YHCIIE,
MUHEPAJILHBIC YIAOOPECHHS, METaUIbl U CIUIaBBI, MPOIYKTHI MEPEpadOTKH MPUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJisA, MPUPOTHOTO Ta3za, HePTH) B OBITY, CEIHCKOM
XO35HUCTBE, Ha TMPOU3BOJCTBE, YyMEHUE TMPUBOAUTH TMPUMEPHl MPABUIHLHOTO
WCIIOJIH30BAHUS N3YUEHHBIX BEIIECTB U MaTEPUAJIOB;
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YMEHHE YCTaHABJIMBATh CBSA3H MEXKIY peaibHO HAOII0JaeMbIMH XUMHUYECKUMU
ABJICHUSIMU M MPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSACHATH
OPUYUHBl MHOTOOOpPa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO
3HAHUSAMU JPYTUX YUEOHBIX IPEIMETOB C TOMOIIBIO NIEAArora;

npejcTaBlIeHue O cdepax NpoPecCHOHATBHON JESTENBHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAHHBIMH Ha JOCTHIKEHUAX
XUMHUYECKON HAyKd; HaJIM4uMe OmnblTa paboThl C pPA3IUYHBIMU HMCTOYHHUKAMM
uHpOpMallMK 0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChl) C ONOpPOMl Ha aIrOPUTM: YMEHHE OOBEKTHUBHO OLICHHBATh
uH(GOPMAIIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM IPUMEHEHUH.

TpeGoBaHusT K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TIpeaMeTa
«XuMus», pacrpeiesieHHbIe 110 rojilaM 00y4YeHus

Pesynbrarel mo romam ¢GopMyIupyIOTCS MO NPUHLMILY J100aBJIEHUS HOBBIX
pEe3yNbTaTOB OT TOJA K IOJy, YK€ Ha3BaHHbIE B INPEABIAYIIMX roAax MO3ULUHU, KaK
IIPaBUJIO, JOCJIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (Pe3yJabTaThl OUEPETHOTO TOjia
10 YMOJIYaHHIO BKIIFOYAIOT PE3YJIbTaThl MPEABIIYIIHX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IIOHSATHW: aToOM, MOJIEKya,
XUMHUYECKUN AJIEMEHT, TIPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAS), BAJICHTHOCTHb, OTHOCHUTEIbHAs aTOMHAas W MOJICKYJIApHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI MAacCa, MAaCCOBAsl I0JIsI XUMUYECKOTO dJIEMEHTA
B COCIWHEHWUHU, MOJSIpHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPHUIIATEITLHOCT ™, CTENIEHb  OKHWCJICHUS,  XUMHUYECKas  peakius,
KIaccu(pukanusa peakiuil: peakiud COEAMHEHUS, PEaKIMU Pa3NIOKECHHs, pPEaKIuu
3aMEIICHUs], PEaKIui 00OMEeHa, 9K30- U DHJIOTEPMHUECKUE PEaKIUM; *TeruioBoi ddekT
peakiuu™; aIpo aroma, dJIEKTPOHHBIN CIIOM aTroMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMUYECKasi CBSA3b, MOJISIPHASI U HEMOJSpHAasi KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWOH, PacTBOP, MaccOBas JIOJIS BEIIeCTBa (TPOIEHTHAs KOHIICHTpAIus) B
pacTBope;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX TMOHATHHA (cM. 1. 1) m
MIPUMEHSTD 3TH TIOHSTHS TP ONTUCAHUH BEIIECTB U UX MPEBPaICHUH;

WCITOJI30BaTh XMMHYECKYI0 CHMBOJIMKY JIJII COCTaBJICHHS (DOPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHECHUH XUMHYECKUX PEAKIIHM, dJICKTPOHHOTO OaaHca;

OTIPEIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHUSIX C OMOPOM HA OMpENeSICHHUs, B TOM
YHUCJIE€ CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coenmuHEeHM 1o ¢dopMmysaM; BHUJ XHUMHYECKOW CBS3U (KOBAJCHTHAas W HWOHHAs) B
HEOPTaHWYECKUX COCTUHEHUSX;

UMETh TPEACTABICHHE O CHUCTEME XHUMHUYECKUX 3HAHUN, YMETh C TOMOIIBIO
VUHTEIS MPUMEHSITh CUCTEMY XMUMHYECKUX 3HAHWMW, JUIsl YCTAHOBIICHUS B3aWMOCBSI3U
MEX]Ty H3y4YE€HHBIM MaTEPHAIOM | MPHU TOTYyYESHUH HOBBIX 3HAHMM, a TaKXKe MPU padoTe
C WCTOYHMKAMH XUMHUYeckoil uHpopmamuu. OpHEHTUPOBATHCA B TMOHATHSIX U
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OTepupOBaTH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YU€OHBIX 3aTaHHM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpPOil HA aNrOpPUTM Y4EeOHBIX JNEHCTBUN H3yUYECHHbIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuit 3axon JI.H.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJICKYJIIpHast
teopusi. COOTHOCUTH 00O3HAYEHUSs, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucteMa  xumudeckux  osnementoB  JI. 1.  MenneneeBa» ¢ UYHMCIIOBBIMU
XapaKTEpPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JE€MEHTOB (COCTaB M 3aps sipa,
o011ee YHCIIO 3JIEKTPOHOB M PACIPEACIIEHNE UX MO AIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTBl; HEOPTaHWYECKHE  BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIUMX B PEAKIMU BEIIECTB, MO
TEIIOBOMY 3P QeKTy, M0 U3MEHEHHUIO CTENEHH OKUCICHUS XUMUYECKUX IJIEMEHTOB) C
ONIOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI C OMIOPOM HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOCHUS;
BO3MOKHOCTH TMPOTEKAHUSI XMMUUYECKUX MPEBPAIEHUN B Pa3IUYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO O0CYKICHHUS C IIe1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (pOpMyse COEIMHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHhl MO YPABHEHUIO XMUMHUYECKOW pPEaKIUH C
OTIOPOM Ha aJrOpUTM;

MPUMEHSITh OCHOBHBIC OIEPAIMU MBICIUTEILHON NIESITEIBHOCTH — aHalIu3 U
CUHTE3, CpaBHEHHUE, O0000IlIeHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MIPUYUHHO-CJICACTBEHHBIX CBS3EH — JJIi U3Y4YEHHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peaKklMii; eCTeCTBEHHO-HAYYHbIE METOJbl MO3HaHUS — HAONIOJEHHE, WU3MEpPEHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)* 107 PYKOBOJICTBOM
nejarora;

CJIeIOBaTh TMpPaBWIAM TOJIb30BAHUS XMMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0oOpyJ0OBaHUEM, a TaK)Ke MpaBWaM OOpAalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKITUSIMU T10 BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUYECKUX OTBITOB IO TOJYYSHHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y TPOBOJIUTH XUMHYECKUE IKCIIEPUMEHTHI MO PAClO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHCJIOT C MOMOUIBI0O HHIUKATOPOB (JaKMycC, (eHodTanenH, METWIOPAHX U JIp.),
MOATBEPKIAAIOMINX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KAYeCTBEHHBIC
pEeaKlMK Ha UOHBI) MO PYKOBOJACTBOM I1€/1arora.

9 KIIACC

pPacKpbIBaTh CMBIC OCHOBHBIX XHMMHYECKUX IOHATHH: XUMHUYCCKUH DJIEMCHT,
aToOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIECTBO,
BAJICHTHOCTH, JJICKTPOOTPHUIATEILHOCTh, CTETICHh OKHCICHHS, XUMHUYECKass pPeaKiius,
XUMHYECKasi CBSA3b, *TEIIOBOM A((PEeKT peakinu, MOJIb™, MOJISPHBIA 00BEM, pacTBOD;
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, SJICKTPOIUTUYECKAST TUCCOIUAIUS, PEaKIIMd HOHHOTO
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oOMeHa, KaTalu3aTrop, *XHWMHUYECKOE€ paBHOBecHe, OOpaTHMble U HEOOpaTUMBbIE
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTEIID,
OKHCIICHUE U BOCCTAHOBJICHHE, aJUIOTpONusi, aM(pOTEpHOCTb, XUMHUYECKas CBS3b
(KoBaJICHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKAs peIETKa, *KOppOo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHMUYECKOM pEAaKIUU™, MpeneiabHO JOIyCTHMast
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX MOHATHH (cM. . 1) u
MPUMEHSTH 3TU MOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI ISl (PUKCAIMU PE3yJNbTaTOB HaOIIOJCHHUIH,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPAaBHEHUW XMMHMUYECKUX PEAKIMH, 3allMCU JaHHBIX
ycnoBuit 3a7a4. Mcnons3oBaTe 0003HaueHus, umeronuecs B [lepuoanyeckoit cucreme
1 TabJvIle pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsl BBITIOJTHEHUS
3aJlaHUN.

ONPENENSTh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHMSX PA3IMYHOIO COCTaBa; IPHHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAVHEHHUI C ONOpOM Ha OINPENENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BU/Ibl XUMHUYECKOHN CBSI3U (KOBaJEHTHAsl, MIOHHAs, METAJUIMUECKasi) B HEOPTraHUYECKUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BellecTBa™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHngeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHME: *OMHUChIBaTh U XapaKTEpU30BaTh* TaOIUYHYIO
¢dopmy Ilepuogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHasg noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)», manble u
OOJIbIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
Ta0NUIe, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YHUCIO AIEKTPOHOB U PaCTIpeieSieHUe X MO IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUM B IpEAeNiax MajblX NEPUOJOB U TJIABHBIX HOATPYIII C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DBJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKUE peaKIU (10 YHCIy M COCTAaBYy YYACTBYIOIIMX B PEAKIMHM BELIECTB, I10
TerioBoMy 3G (}EKTy, M0 U3MEHEHUIO CTeNeHEeW OKMCICHHUS] XUMHUYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIICLM(PUIECKUE XUMUYECKHE CBOMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMUCAHHWE MPUMEPAMHU MOJIEKYJSPHBIX U
VOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM C OIIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYell u
COJICH; TIOJIHBIE M COKpALIEHHBIE YpaBHEHUS pPEakUuMid MOHHOrO OOMEHa; YpaBHEHHS
peaKLnii, TOATBEPHKAAOIINX CYIIECTBOBAHNE T€HETHUECKON CBS3M MEXy BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILLIHOCTh OKHUCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBIIECHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKiuii;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS;
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BO3MOXXHOCTH TPOTEKaHHsSI XUMHUYECKHX NPEBpAIICHUN TMOcie MPeaBaPUTEIHLHOTO
00CYXIEHUS C MeAaroroM;

BBIYUCIIATE OTHOCUTENBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JeMEHTa Mo (opMyse COSIMHEHUS; MACCOBYIO JOIIO
BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPAaBHEHHIO XMMUYECKON PEaKIUU C
OIIOPOM Ha AJITOPUTM;

ClleZIoBaTh MpaBUJIaM TOJb30BAHUS XHUMHYECKOW TMOCYAOH U J1abOpaTOpHBIM
0o0OpyJOBaHHEM, a TaKXKe IpaBUjaM OOpalLIeHHs C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMU IO BBIMOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYCHHIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO ra3a);

IPOBOAUTH PEAKIMH, MOATBEPKIAIOIINE KAueCTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: pACMO3HABaTh OMNBITHBIM MMyTEM XJIOpUI- OpOMHUI-, MOAUA-, KapOoHat-,
docdar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS ¥ HOHBI
M3YYEHHBIX METAJJIOB, NPUCYTCTBYIOLME B BOJHBIX pacTBOpax HEOPraHUYECKUX
BEIIIECTB;

IPUMEHATh OCHOBHBIE OINEpPAlMU MBICIUTEIbHON NEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0000IlEHUe, CHUCTEMAaTU3allil0, BbBIABICHUE  MPUUYUHHO-
CIIEZICTBEHHBIX CBSA3€W — JUIsI M3Yy4YEHHUs] CBOMCTB BELIECTB M XMMHMYECKUX pEaKIuil;
€CTECTBEHHO-HAYYHbIE METOJIbl TIO3HAHUSI — HAOIIOIEHUE, U3MEPEHHE, MOJIEITUPOBAHUE,
HKCHEPUMEHT (peasibHbIM U MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

JlaHHBIM BapUaHT TEMAaTUYECKOTO IJIAHUPOBAHUS UCIIOJIb3YyeTcs, eciu oOydaromnuecs ¢ 3[1P nomyyaroT o6pazoBanue
B OTIEJIBHOM KJlacce. B JaHHOM BapuaHTe MpejiaraeTcs:

- I3y4YeHNe MaTepraia KpyImHbIMHU OJIOKaMU;

- orepexaroliee 00y4eHue;

- BO3MOKHOCTh MPUMEHEHUS 3HAHUW B PA3JIUYHBIX YCIOBHSAX (IIEPEHOC 3HAHWU MO aHAJOTUM OT OOIIUX CBOMCTB
Pa3IMYHBIX KJIACCOB BEIIECTB K OOLIMM U CHEHU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), UTO YBEJIMYMBACT HOJIIO
CaMOCTOSATENILHOCTH 00YYAIOUIUXCS MTPU U3YUYEHUHN HOBBIX TEM.

CoOmroiaeTcst  JIOTMKa HW3Y4YEHHMS BEIIECTB — CBOMCTBAa BEIIECTB  OMPEACISIOTCS CTPOCHUEM aTOMOB,
ANEKTPOOTPULIATENBHOCTBIO, XUMHUYECKON CBA3BIO M CTPYKTYPOM BEIIECTBA, B YAaCTHOCTH, THUIOM KPUCTAIIMYECKHUX
pemetok. (Tembl: cTpoeHue aroMa, CTpOCHHE BEIIECTBA, BAXKHEHIIME MPEACTABUTENIM MPOCTHIX M CIOXKHBIX BEIIECTB,
XUMHUYECKUE PEAKIIUN).

N3MeHeHne miaHupoBaHus 10 pa3ziesiaM U TEMaM COCTOUT B CIEAYIOIIEM:

- W3Y4Y€HHWE OCHOBHBIX BOIPOCOB HEOPTaHMYECKOW XUMHUHU OCYIIECTBISIETCS B 8 Kiacce, OOJbIIE BPEMEHH
BBIJICJISIETCS HAa MpUMEHEeHue 3HaHuil B 9 knacce. M3 9 kiacca B 8-l mepeHocsTca TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKUX peakiuii", "DiekTponuTuyeckas Iuccouanus. XMMUUYECKUE peakiluy B pacTBopax';

- mepecTtaHoBka TeMm, 9 kiacc: tema «Metamiey nepen «Hemerammamu», T.K. oOydarontuecst ¢ 3IIP OGosbiie
3HAKOMBI C METaJIJIaMU U JIEr4e XapaKTepU3yloT UX MO CBOMCTBAM U MIPUMEHEHHUIO;

- TIepepacnpeiesicHue CoAep KaHusl OJTHUX T€M B Apyrue (pacKpblBaeTCs Ha KOHKPETHBIX MpUMEpax APYTUX TEM).
Tema "Xumus U OKpyskaroias cpeaa’ pacKpbIBaeTCsl HA KOHKPETHBIX TPUMEpax B paszaenax "'MeTaibl U uX COeIUHEHU ",
"Hemeramnsl IV-VII rpynn u ux coequnenus";

- 00beAuMHEHHEe TeM (JaeT OoJibllle BO3MOXKHOCTEH NJiI MCIOJb30BaHUS CPABHEHHUS — CXOJICTBA M OTJIMYHUH; TeMa
«Kucnopoa» u rema «Bosmopon»);

- BoigesieHne otaenbHbIX TeM (Tema «llepBoHavabHbIe TTOHATHS 00 OpraHWYECKUX BEIIECTBax»). Brljenenne B
OTZIETFHYIO TEMY, B KaduecTBe "OyKBaps MO OpraHWYECKON XUMUH'", TaeT BO3MOXKHOCTh yIIyOJIsTh MMOHSATHUS: ONPEICIICHNUS,
Kiaccu(uKaiys, OCHOBAaHUA I KiacCU(UKAIMK, HOMEHKJATypa, OOIIMEe CBONCTBA BEIIECTB, CTPYKTypa BEIIECTBA,
coctaBieHre ¢opmyn mo oOmel Gopmyie W TO Ha3BaHWIO, Ha3bIBaHWE BemiecTBa 1Mo dopmyne. B atom ciyuae
MIPOTPAMMHBIA MaTeprall u3 XapakTepucTuku VA moarpynmnsl MOKHO JOHECTH HE (PparMeHTOM KapTHUHBI «OPTaHUYECKUE
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BEI[ECTBa», a KAaK YacTh Iejoro. MoxkeT ObITh BhImeNeHa TeMa «[IpakThkym» B KOHIIE TIEPBOTO W BTOPOTO TOIOB
00yueHus.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBo 4acoB
Ne HaumeHoBaHuUe pa3iesioB u DJIeKTpOHHbIE (HU(POBHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NMPOrpaMmMbIl Beero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMusg — BakHas 00/1acTh

11 €CTECTBO3HAHUS U 5 05 2 bubmuorexa [JOK

' MPAKTUIECKON JACSITEITLHOCTH ' https://m.edsoo.ru/7f41837c

YyeJIoBeEKa

19 BemecTtBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

' peaKiuu https://m.edso00.ru/7f41837c

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 0 0 bubnmnorexka [HOK

' 00 oxcHuaax https://m.edsoo.ru/7f41837c
99 Bognopon.Ilonsitue o kucnorax 8 0 1 bubnuoreka [JOK

' U COMAX https://m.edso00.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBAHMAX https://m.edso00.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 11 1 1 bubmmorexa [JOK

' HEOPTraHUYECKUX COCTUHEHUI https://m.edso00.ru/7f41837c

Hroro no paszneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

Ilepuonuueckuii 3aK0H U
Ilepuoanueckas cucrema

7 0

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma

Xumudeckas CBSI3b.

3.2 OKHCITUTEIIEHO- 8 1 bubaunoreka [JOK
BOCCTAHOBUTCIIbHBIC PEAKIIUU https://m.edso0.ru/7f41837c
Hroro o pasaery o E’[I'f[()ssj?/y/lrzfé(;)ggﬁMles?c
Pe3epBHOE Bpems 3 bubmmoreka LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 45

[NPOTPAMME

28



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne i/ pait Konrpoabnbsie IIpakruuyeckue (unpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO U XUMH4YeCKHEe peakul
[ToBTOpEeHue n yriryoieHne 3HaHum bubnnoreka [JOK
1.1 ) 1 0
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubmmoreka [JOK
' peaKiuii https://m.edso00.ru/7f41a636
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bubnnorexa [JOK
1.3 8 1 1
XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. Hemeraninl 1 HX coeAMHEHUS
21 OO0m1as XxapakKTepUCTUKa XUMHUUECKUX 4 0 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 3ne§eHT01§) VIAl-Dr nbl. Cepa u eé 6 0 0 bubmorexa [JOK
' PYHIBL 6P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.3 Z-)JICHI\ICHTO;) VA-E nnbl. A30T, pocdop u ux 7 0 1 bubmorexa [IOK
' PYTUIRL: ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.4 BJ'IGHI\;CHTOIS |VA]-;)1“ bl YTIEpoa u 8 1 2 bubmorexa [JOK
' . PYIUIBL poa https://m.edso00.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Wroro no pazueny 25

Paspgea 3.

MeTaJiibl M HX COeTMHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bubnunoreka LIOK

3.1 Obmpae cBOHCTBA METANIOR 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxne1me Metamisl 1 UX COSIUHEHUS 16 https://m.eds00.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 B I B )KU3HU 4EJI0BEKA 3 Bubmiorexa OK
' ClecTBa 1 Matepraith . https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
P e 3 bubnunoreka LIOK
C3CpBHOC Bp https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Kourposbubie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [Ipenmer xumuu. Posib XUMHUU B KU3HU 1 0 0 bubnuoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [TonsTHE O METOAAX TTO3HAHMS B XUMUU 1 0 0 https://m.edsoo.ru/ff0d227e
IT 6ota Ne 1 «IT 0
3 noaoparopunn mpnéet obpaenmn e 1 0 y | BuomoreraLOK
patop P pail https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1 0 0
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
IIpa eckas pabora Ne 2 «Pa3nenenue
5) Chfeé(;; t(IHaKH ﬂI/III)\/Ie eT OUHNCTKH n(i; ;{I;I{oﬁ 1 0 1 bubmorexa HOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATomsbl 1 MoseKyiel. CTapTOBast KOHTPOJIbHAs 1 05 0 bubnnoreka [JOK
pabota ' https://m.edsoo.ru/ff0d2a6c
5 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 0 0 bubnmoreka [JOK
XAMUYECKHAX JIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ffod2a6e
bu6mmorexa [IOK
9 ATOMHO-MOIIEKYJIAPHOE yieHHE . 0 0 https://m.edso0.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas opmysa. BaareHTHOCTh aTOMOB 1 0 0 bubmorexa OK

XHUMHUYCCKUX JJICMCHTOB

https://m.edsoo.ru/ff0d2eae
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11 OTtHocuTENbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENIbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas goJsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnbs. MonspHas bubmmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubmuorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beruucnenus koandecTBa, Macchl BEIIECTBA MO bu6mmoreka [IOK
17 .
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edso0.ru/ff0d5708
Knaccudukamus XuMHIecKux peakiui
18 (coe I/IHq;HI/H[H a3JI0KECHUS 3a1\IZe elims[ bubmorexa [JOK
A b ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONIETUCT O6og[I eHUe U bubmiorexa HOK
" et . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel no teme «BemiectBa bubnuoreka [IOK
U XUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I)XO — 3JIEMEHT U IPOCTOE Beﬂy:CTBO bubmiorexa LOK
POA P t ' https://m.edsoo.ru/ff0d448e
O30H
dusnvecKknue 1 XUMHUYECKHE CBOMCTBA
22 KHCIIopo/ia (peakliMi OKUCIICHUSI, TOPEHHE) bubmorera [JOK
oA (peardy - TP ' https://m.edsoo.ru/ff0d4614
[Tonsarme 00 okcumax
23 CriocoOsI MOTydeHus: KHCIIOpOoia B bubnmoreka [JOK
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nabopaTopuu ¥ IPOMBIIUICHHOCTH.
IIpumeHeHune kucnopoaa

https://m.edsoo.ru/ff0d497a

TennoBoii 3 PeKT XMMUIECKOH peaKIuu,

bu6mmoreka [IOK

24 MOHATHE O TEPMOXMMHYECKOM YPaBHCHHH, https://m.edsoo.ru/F0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEAKIIHSIX
TomnuBo (HedTh, yroyib U METaH).
25 3ar 513H61§He(11;03 n a, CII0COOBI Z:ro Eubmorexa ITOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
IIpa eckas padota Ne 3 1o Teme
26 <<1?IOJI§THZHI/IKC 32061; aHue KrI[/ICJ:OMO a Bubmorexa ITOK
Y1 . p pOAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopoa — »anemMeHT u nmpocToe BEIIeCTBO. bubnuorexa [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 dusnueckue U XUMUYECCKHE CBOMCTBA bu6mmoreka [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE O KMCIOTAX U COJIAX Bubmorexa ITOK
https://m.edsoo.ru/ff0d50d2
30 CrnocoOslI osTydeHus BOAOPOa B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
IIpaxTueckas padora Ne 4 mo Teme
31 «l?lon SHHE U 2061/1 aHME BOJIOPOa bubmmorexa LOK
yi . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N n bubnuotexa [JOK
32 Mounsipablii 00BEM ra3oB. 3akoH ABOrajpo https:/m.edsoo.ru/ff0d542e
B clie 00BHEMA, KOJIMYECTBA BEIIECTBA
33 raI;I: Plione;{: Is/IISBeT()ITII\{/[OMK E:;HquTBB e Eubmrorexa LOK
.. s y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA W 00BEMY
Brrunciienuss 00bEMOB Tra30B 0 YPaBHEHUIO
"yp bubnmoreka [JOK
34 peaky Ha OCHOBE 3aKOHA 00bEMHBIX

OTHOIIIEHUH T'a30B

https://m.edsoo.ru/ff0d5708
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bubmuorexa [JOK

35 dusnueckre U XUMUYECKHE CBOMCTBA BOIbI https://m.edsoo.ru/ff0d587a
. bu6mmoreka [IOK
36 CocraB ocHoBanwii. [ToHsiTHe 00 MHAMKATOpPAX https://m.edsoo.ru/ffod59e2
Bogaa xak pactBoputenb. Hacriie e
37 He}?acm epHHzI]?a p:cTT;I; Bl 1\/?21120112{1]:11 (I/)IJISI Bubmaorexa ITOK
B p PBL- g https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
IIpakTnueckas padora Ne 5 mo Teme
38 «TI; I/IFOTOBJ‘IGHE@ aCTBOPOB C OIpPENEIEHHON bubnmorexa LOK
P N N P p pelt https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel PaCTBOPEHHOTO BEIIIECTBAY
. bubnuorexa [JOK
39 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.eds00.ru/00ad9ch?
40 KonTponbnas pabota No2 mo teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
a1 Oxkcuapl: cocTaB, KJIacCUpUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenue u XMMHUECKHE CBOMCTBA
42 KI/ICJI}Z)HTHLIX OCHOBHBIX U aM(OTEPHBIX bubmmorexa LOK
> p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, KJIacCU(pUKAIMs, bu6nmoreka [JOK
43
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kmaccudukarnms, bubnmoreka [JOK
45
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
46 ITomyuenne n XUMHYECKHE CBOMCTBA KUCIOT Eubmrorexa IOK
ya https://m.edsoo.ru/ffOdfee2
47 Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubnmnoreka [JOK

IMOJIYYCHHUSA, XUMHUYCCKUC CBOMCTBaA

https://m.edso0.ru/00ad9474
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[Tpaktuyeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4y 110 TCME

bubmuoreka [JOK

48
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
49 I'enernueckas cBsI3bp MEKy KllacCaMu bubnnoreka [HOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
50 000
Obobmenme n cHCTeMaTH3AUNA SHAHNH https://m.edsoo.ru/00ad9ch2
51 KonTponbnas padota Ne3 mo teme "OcCHOBHbIE bubnuorexa [JOK
KJIaCChl HEOPraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9ela
IlepBble MONBITKH KiIacCU(DUKALIUN
52 xnﬁuqecmx 3JIEMEHTOB ?IOHﬂITIHe 0 nax Bubmorexa ITOK
) Thyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepnonnueckuii 3akon u [lepuoanueckas
53 CHCTEeMa XMMHYECKHUX snemMeHToB . U Bubmorexa ITOK
o https://m.edsoo.ru/00ada52c
Menneneena
54 Ilepuonsl, TPYIIIBL, TOATPYIIHE Brbmiorexa IJOK
p » TPYTIBL, Py https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuotexa [JOK
M3oTtomnsl https://m.edsoo.ru/00ada342
CTtpoeHune 3IeKTPOHHBIX 000JI0UEK aTOMOB
56 SJ;[epMeHTOB Ile Hr;nnqecmﬁ cucremsl J[. U Bubmiorexa IJOK
p T https://m.edsoo.ru/00adaébc
Menneneena
XapaKkTepHUCTHKA XUMHUYECKOTO dJIEMEHTA II0
P P N bubnmoreka [JOK
57 ero nosioxeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepunoanueckoro 3akoHa st
58 a3BUTHS HA pI/I 12/1I npaktuku. JI. U ’ bubmiorexa LOK
P YK . p . O https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIU, IEAAror U rpakJ1IaHuH
59 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuorexa [JOK

36


https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

XUMHYECKHX 3JIeMeHTOB/ Beepoccuiickas
npoBepouHas paboTa

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

bu6mmoreka [IOK

60 Honwas xumieckas cBizp ! 0 https://m.edsoo.ru/00adac34
bubmuoreka [JOK

61 KoBasieHTHas moJisipHast XUMUYECKasi CBSI3b 1 0 https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK

62 KoBaneHnrtHas HenosisspHasi XuMu4eckasi CBsi3b 1 0 https://m.edso0.ru/00adaab9
bubmuorexa [JOK

63 Creneus oxncneris . 0 https://m.edsoo.ru/00adae28
bu6mmorexka [IOK

64 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1 0 https://m.eds0o.ru/00adb076
bubmuorexa [JOK

65 OxucIUTENN ¥ BOCCTAHOBUTEIU 1 0 https://m.edsoo.ru/00adb076
. bubmuorexa [JOK

66 O0o001IeHNEe U CHCTeMAaTH3aINs 3HAHUN 1 0 https:/m.edsoo.ru/00adb33e
67 KonTponbnas padora Ne4 no teme «CtpoeHue 1 1 bubnuoreka [IOK

aToMa. XUMHUYECKAas CBSI3b» https://m.edso00.ru/00adb486
. bubmuorexa [JOK

68 OO0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 1 0 https://m.edsoo.ru/f0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4.5
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9 KUIIACC

KoaunuecTBO 4acoB

Ne DJIeKTpoHHbIe HU(pOBbIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Ilepronnueckuii 3aK0H.
p bu6mmoreka [JOK
1 [Teproauyeckasi cucTeMa XUMHYECKUX 1 0 0
https://m.edsoo.ru/00adb59
anemenToB /I. 1. Menaeneera
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XI/IMI/II{eCKi)IX AJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmoreia OK
PBRIX TP https://m.eds00.ru/00adb6b6
MEePHUOIOB
Kiaccudukanus 1 HOMEHKIIaTypa bubnunoreka [JOK

3 1 0 0 _

HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI bu6mmoreka [IOK

4 < 1 0 0
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme

. MMOBTOPUTH MOHATHE CKOPOCTH B

5) «IloBTOpeHue u yriayOiaeHne 3SHaHUI 1 1 0

¢u3nKe U MaTeMaTHKe
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccugukaius XuMUUecKux peakiui bubnuorexa [JOK

6 1 0 0
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 eaKIUU HOHSII:)FI/IG 0 TOMOTEHHBIX U 1 0 0 Bubmaorexa IJOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHEe 0 XMMUYECKOM pPaBHOBECHH.

8 @aKkTOpHl, BAUAIOLIUE HA CKOPOCTh 1 0 0 bubmuorexa [IOK
XUMHYECKON PEAKIIUH U MTOJIOKEHNE https://m.edso00.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 0 0 bubnuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adcade
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Teopus 3AEKTPOIUTUYECKON

10 nccouuanuu. CUnbHbIE U c1adblie Bubmzorexa LIOK
A THATHH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HMonHurble ypaBHEHUS PEAKIIUN bubmzorexa HOK
M peakil https://m.eds00.ru/00add448
XMMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIPEICTABICHUNA 00 Bubmaorexa LJOK
N pel https://m.edsoo.ru/00add5d8
AIIEKTPOJIATUICCKOU TUCCOITUAITUT
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 JIEKTPOIMTHUECKON Brbmorexa LOK
pea p https://m.edsoo.ru/00add8b2
IUCCOLIMAIUT
14 [TousTHE O TUAPOIU3E COJIEN Bubmiorexa LOK
AP https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. «Pemenue bu6nuorexa [IOK
16
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonrponsHas padora Ne2 o teme
17 «3J‘Iell:<)T OJ'II/ITIf‘leCKa}I UCCOLAAINA Buommozexa OK
p A QLA https://m.edsoo.ru/00addecO
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)»
O01asa xapakTeprucTUKa FaJIOT€HOB.
18 XI/III\I/III/I'-IGCKI:/Ie CBEﬁCTBa Ha IIpUMEDPE bubmiorexa IJOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CoisHast KUCIIOTAa,
19 XI/IMIF/)I‘{eCIi[I/IGI: cﬁoﬁcma OJIyYECHUE Brbmrotera HOK
K ya > https://m.edsoo.ru/00ade104
MPUMEHEHUE
ITpakTiueckas padora Ne 2 mo teme
20 «ﬁon €HUE coljvmoﬁ KHCJIOTBI Bubmiorexa IJOK
ya . N i https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
21 Boluncnenus no ypaBHEHUAM bubnuorexa [IOK
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH U3
pEeareHToB J1aH B U30BITKE

https://m.edsoo.ru/00ade488

OO61mas xapakTepuCTHKA 3JIEMEHTOB

bu6mmoreka [JOK

22
VIA-rpymibl https://m.edsoo.ru/00ade64a
AJNI0TpONHBIE MOU(DUKAIIUN CEPBHI.
23 Haxoxcr;eﬂne CepPLI H(I;é coeﬂnﬂeinﬁ B Bubmaorexa OK
P ’ https://m.edsoo.ru/00ade64a
npupoe. XMMHUYECKHEe CBOICTBA cephbl
24 CepoBogopo1, cTpocHHE, PU3HUECKUE U bubnuoreka [JOK
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 Q)HSHtIl[ecxng u xmfl)nqecm/le CBOMCTBa buGimorexa [JOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE TIPOMBIIIICHHOTO CTII0c00a
26 MOJIyYEHUS] CEPHOI KUCIIOTHI. bu6nuorexa [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaIoIlIeH cpelibl COETUHEHUSIMH
cepol
97 Breruucnenue MaccoBoO#l JOM BBIXOJ1A bu6mmorexa [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCTUKa JIEMEHTOB
28 VA-rpynmsbl. A30T, paclipoCTpaHEHHE B bubmuorexa [IOK
npupoe, Gu3nYecKue 1 XUuMHUYECKHe https://m.edsoo.ru/00adeea6
CBOICTBA
AMMHuak, ero pu3nuecKue u
29 XUMUYECKHE C(EOﬁCTBa MOJIyYeHHUE U bubmorera [JOK
’ ya https://m.edsoo.ru/00adf004
MPUMEHEHUE
IIpakTuyeckas padora Ne 3 mo Teme
P P bu6mmoreka [JOK
30 «Ilony4yenue aMMuaka, U3y4eHHUE €ro

CBOUCTBY»

https://m.edsoo.ru/00adf180
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https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00adea28
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

A3OTHas KUCIOTa, e€ Ppusnueckue u

bubmuoreka [JOK

31
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHUS B KQUECTBE MUHEPAITLHBIX
32 o0peHnii. XuMHU4ecKoe 3I;r SI3HEHIE Bubmaorexa LJOK
YAOOP o P https://m.edsoo.ru/00adf518
OKpY>KaloIleH cpeibl COeAMHEHUSIMU
asora
Dochop. Okcun dbochopa (V) u
33 (1)0(:(%)0 pHa;I ann((i))Ta Q)Q)Pl;)SH(‘IGZKI/IC u buGimorexa [JOK
P N https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MTOJIyYCHUE
Hcnonw3oBanue GpocdaroB B KauecTBE
34 MUHEPAIbHBIX q())6 (EHI/IP’I 3arpsasHenue Bubmaorexa IJOK
P N YAOOP -2arp https://m.edsoo.ru/00adfc20
PUPOIHOH cpenbl pocharamu
Yrnepon, pactipocTpaHeHHE B IIPUPOJIC, bubmuoreka [JOK
35 .
buznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yriaepojaa, ux Gpuznyeckue u
XHUMUYECKHE CBOMCTBA. DKOJOTHYECKHUE bu6mmoreka [JOK
36 _
MpoOJIEMBI, CBSI3aHHBIE C OKCHUIIOM https://m.edsoo.ru/00adfebe
yriaepona (1V)
37 YronnbHasg KUCI0Ta U €€ Conu Enbmiorexa OK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckast padota Ne 4 o Teme
"ITonrydyeHune yrieKucioro rasa. bubnuorexa [IOK
38 _
KauectBennast peakuus Ha KapOoHaT- https://m.edso00.ru/00ae027e
noH"
[IepBoHavanbHEIE TOHATHS 00
39 0 IF‘)aHI/ILIeCKI/IX BEIIECTBaX KakK O bubmmorexa [JOK
p m https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemnuii u ero coenuuenus Eubmaoreka LOK

https://m.edsoo.ru/00ae080a
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[IpakTuueckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/la4d 110 TCMC

bubmuoreka [JOK

4l «Baxneine HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2

COCIUHCHMY
N bubnmoreka [JOK

42 O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI https:/m.edsoo.ru/00ae0d0a
Kourponsnas Ta Ne

43 «];)anclzg;imze EZ?’I(;TZJJITISI I:IOI/IZGMe Enbmiorexa TOK

https://m.edso0.ru/00ae0e18
COCIMHCHUS
OO0m1as XxapakKTepuCTUKa XUMHYCCKHX
3JIEMEHTOB — METAJIJIOB.

44 Mertannuueckas CBs3b 1 bubmuoreka [JOK
METAJINYECKask KPUCTAIUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJI0B
XHUMHYECKHE CBOMCTBA METAJLIOB.

45 DNEKTPOXUMUYECKUN P HAIPSHKEHUM bubmorexa [TOK

https://m.edso0.ru/00ae1156
METaJIoB
OO6mue cnocoObl MOTYYEHUST METAJLIOB.

6 CrmuiaBbl. Berauciienus mo ypaBHEHUSM bubnunoreka [JOK
XUMHYECKHUX PEaKIUi, €CITU OAUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJIEPIKHUT MPUMECH

47 ITonsiTHE O KOPPO3NH METAJUIOB bubmorexa HOK

https://m.edso0.ru/00ae1278
bu6mmorexa [IOK

48 [Hernounsie merameI https://m.edso0.ru/00ae14b2

49 OKcubl ¥ THAPOKCUIBI HATPUS U KU bubnmorexa LIOK

https://m.edsoo.ru/00ae14b2

50 [IlenoyHO3eMENBHBIE METAIIITBI — bubnuorexka [JOK

KaJIbIIUA U Mardui

https://m.edsoo.ru/00ael5e8
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bubmuoreka [JOK

51 Baxtreiime CoeMHeRus KabIis https://m.edso0.ru/00ae15e8
52 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.edsoo.ru/00ae15e8
53 JXKéctkocTh BOABI M CITOCOOBI €€ EI/I6J‘I/I}IOT€(§(3 L[O/Iéo -
YCTpaHCHHUS ttps://m.edsoo.ru/00ae
IIpakTuueckas padora Ne 6 mo Teme
54 ")IlzéCTKOCTB BOII)[BI A METOJBI €€ Bubmiorexa IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuoreka [JOK
55 AJliOMUHIT https://m.edso0.ru/00aelc64
56 AmM@oTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
S7 Keneso https://m.edso0.ru/00ae1d86
58 OKcuIbl, THAPOKCUIBI U COJIM JKEJIe3a bu6mmoreka [IOK
(I u xenesa (1) https://m.edsoo.ru/00ae35e6
59 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI 3a/laHusl B TETPaIu
[IpakTuueckas pabora Ne 7. Pemenue
60 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuotexa [JOK
«Baxkneiinire MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHHUS
Berarcienus o ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi, €CITH OJIUH U3
61 peareHToB /1aH B U30BITKE WU bubnuorexa [IOK
COAEPKUT MpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JTM BbIXOJa MPOAYKTa
peakiuu
62 YPpOK - IPaKTUKYM I10 PELICHUIO 3aa4. bubnuotexa [JOK
O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH https://m.edsoo.ru/00adb33c
63 O0001eHre 1 cUCTEMaTU3ALNS 3HAHUI 3aJaHus B
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Kontposbnas padora No4 o teme

terpaauhttps://m.edsoo.ru/00adb33c

64 «Baxuelnie Merayuisl 1 UX 1 HET 3aJaHus
COETUHEHUS

65 BemectBa u matepuansl B 1 bubnmoreka [JOK
MOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50

66 XI/IMI/I‘IGCKOGUBanSISHeHI/Ie 1 bubnuoreka [JOK
OKPYKarOILEe Cpeabl https://m.edso0o.ru/00ae4270

67 Ponb xumum B perieHnH 5K0JI0rHUECKUX 1 bubmmorexa [IOK
npo0em https://m.edso00.ru/00ae4270

68 O0o001IeHrEe U CHCTeMAaTU3alus 3HAHUN 1 Eggggﬁ:&igﬁ}é% d9ch?

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME

44



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ad9cb2

45



YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A. AkunonepHoe o6mectBo «M3narenscto «lIpocsemenue
» Xumusi: 8-if kitacc: 0a30BbIN ypOBEHb: YUeOHHK; 5-¢ u3maanue, nepepadborannoe, 8 kimacc/ ['adbpuensa O.C., Octpoymos N.T'.,

Cnanxo C.A. Akunonepnoe o6mectBo «M3narensctBo «IIpocsemenne

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://m.edsoo.ru/ff0d

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6mmoreka IJOK
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