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[TOACHUTEJIBHA A 3AIIMCKA

®denepanpHas pabodasi mporpaMma Mo XUMHUHM JJI OOYyYaIOMIMXCS C 3aJIePKKOU
ncuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0OO0IIEro 0Opa3zoBaHUA
MOJITOTOBJIECHAa Ha OcHOBe DenepallbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmiero oOpaszoBanus (IIpmka3z Munmnpocsemenusi Poccun ot
31.05.2021 . Ne 287) (manee — PI'OC OOO), PenepanbHON aganTHPOBAHHOMN
o0Opa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOITETO 00pa30BaHUS I OOyYarOIIMXCS C
OrpaHUYECHHBIMA BO3MOXKHOCTAMH 3710poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoil pabodeil mporpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus 10 ydeOHOMYy mpenMmery «Xumusi», DenepaabHOM MNPOrpaMMbl
BOCIIUTAHMs, C YYETOM paCIpelleleHHbIX [0 Kjaccam MpOBEpsieMbIX TpeOOBaHUN K
pesynapraram ocBoeHus denepanbHON aaanTUPOBAHHOW 00pa30BaTEIbHON MPOrpaMMbI
OCHOBHOTO o0miero oOpa3oBaHMs AJi1 OOYyYarOIIMXCS C 3aJEpKKOM IMCUXMYECKOro
pa3BUTHS UM DJIEMEHTOB  COAEP)KAHUS, MPEACTABICHHBIX B  YHUBEPCAIbHOM
konudukarope mo xumuu, KoHuenuu npenojaBanus yaeOHOro npeaMera « XUuMHush B
00pa3zoBaTeNibHBIX Opra"Hu3anusx PO, peanus3yronmx 0CHOBHbBIE 00I1Ie00pa30BaTe/ibHbIC
IPOrpamMMBlI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEIIO B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

YueOHublii  mpeamer  «XHMHS»  BXOOUT B NPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHbIE MpEaMETh». B cucTeMe ecTeCTBEHHOHAy4YHOIro OO0pa30BaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BAXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
(GbOpMHUpPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JaHUU OCHOBHI XMMHUYECKHX 3HAHHM,
HEOOXOJUMBIX JJIsl TIOBCETHEBHOM >KU3HU, HABBIKOB 3/JI0POBOTO M 0€30IacCHOTO st
YeloBeKa M OKpYy’Kallled ero cpeabl oOpa3a >KM3HHM, a Takke B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XUMHUHU CBSI3aHA C OBJIAJCHUEM XHUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TpPU  BHINOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHUCIICHHBIX CBA3EH XMUMHH C IPYTUMHU MpEaMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaET B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMBl SBJISIETCSl CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (pOpMeE, COOTBETCTBYIOUIEH BO3pACTy OOYYAIOIIUXCS M HUX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkaHnn JaHHOrO Kypca MPEeACTaBICHbBI OCHOBOIIOIATAOIIAE XUMUYECKUE
TEOPETHUYECKUE 3HaHMUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IPOTHO3MPOBAHUE CBOMICTB BEILECTB,
HCCIIEJOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUMN U IyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYYEHHS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MOJIeKyJsipHOoe yueHue, llepmommueckuii 3axkon .M. MenneneeBa ¢ KpaTKuMH
CBEICHUSIMA O CTPOEHUM aToMa, BHUIAX XUMHUYECKOM CBS3M, 3aKOHOMEPHOCTAX
IPOTEKAHUS] XUMUYECKUX PEAKIIUI.



B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
IOPOBEACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboOT, OINUCAHUIO PE3YJIbTaTOB
YUYEHUYECKOT0 SKCIEPUMEHTa, COOJIIOJIEHUI0 HOPM U MpaBuil Oe30macHOM padoThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus 1aHHOM nporpaMMsl B Ipoliecce 00y4eHHUs O3BOJIUT 00Yy4aroIUMCs
¢ 3IIP ycBOWTh KIIIOUEBBIE XUMUYECKHE KOMIIETCHIIMM W IIOHATH POJb M 3HAYCHUE
XUMUH CPEIU JPYTUX HAyK O IPUPOJE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYAlOMIMXCS HAYYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTO INPUMEHEHHSI HAyYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXKIPEAMETHBIX CBA3SAX C mnpeameTamu «OKpyxKarolui
mupy», «®Duzukay, «buonorus», «l'eorpadus», «Maremarnka» u (GOpMHUPYET
KOMIIETEHIIUM, HEOOXOAUMBbIE [Jii MPOJOJDKEHHs oOpa3oBaHuMs B 00JacTH
€CTECTBEHHBIX HayK.

W3ydyeHne XuUMUH CIOCOOCTBYeT pa3BuUTHIO y oOywaroumuxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (YHKIUOHAIBHOW  TIpPaMOTHOCTH, YMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAIMIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHUI,
HEOOXOJUMBIX JJIsl MOBCETHEBHOW »W3HU; HABBIKOB 3J0pPOBOTO M 0€30MacHOro Jis
YeJI0BeKa M OKPY’Kalolleld ero cpelbl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMery «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX nMoTpedHocTel oOyuaromuxcs ¢ 31IP. OBnanenne yueOHbIM
MpEeAMETOM «XUMHUS» MPEJICTABISAET ONPEACICHHYIO TPYAHOCTh JJIs 00YYaroIUXCs C
3I1P. D10 cBs3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMU BHUMAHMS, MaJIBIM 00bEMOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHWM, MMOHWKEHHBIM IT0O3HABATEJIbHBIM HHTEPECOM M HHM3KMM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO TMpeameTa «XHUMH
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYyYaromuXcs, Y4eT WX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEAMETHBIX CBSI3€H,
MOCTENIEHHOE YCJIOKHEHUE N3YyYaeMOro MaTepHara.

[Ipy wu3ydyeHUH XUMHUM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCUCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

Teopernuecknil Marepuang peKOMEHAYETCS U3ydaTh B IPOLIECCE MPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIEIEHUE OTIEIBHBIX YPOKOB Ha pEIICHUE 33/a4 B CBSA3HU
CO CJIOXHOCTBhIO aHanm3a TekcTta oOydaromumucs ¢ 3[IP. Opranuueckoe eauHCTBO
MPAKTUUECKOM U MBICIUTEIbHOW NEATEIbHOCTH OOYYaIOIIMXCS Ha YpOKax XUMHUU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUI U
ymenuit. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMUU YACTSETCS M3YYCHHIO «CKBO3HBIX)
NOHATHI U (POPMUPOBAHUIO HaBBIKA CTPYKTYPUPOBAHHS MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOTo mpeaMera « XUMHUsDH)



OOmue wnenu wu3ydeHus YydyeOHOro mpenMera «XUMHUS» TMPEACTABICHB B
@denepanbHO  pabodeil mporpaMme OCHOBHOTO ofOmiero obpaszoBanusi. OHu
aKTyaJIM3UPOBAHBl C YYETOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHWMsI, HAMPABJICHHOCTH OOYYCHHsI HA Pa3BUTHE W CaMOPA3BHUTHE JIMYHOCTH,
dbopMmupoBanue e€ WHTEIUIEKTa W 00mel KyiabTyphl. OOydeHHe YMEHHUIO YYUTBhCS U
NPOJ0JIKAaTh CBOE 00pa30BaHME CaMOCTOSTEIILHO B HACTOSIIEE BpEMs SIBISICTCS OJHOU
U3 BOKHEHINX QPYHKIMHA y9eOHBIX MPEAMETOB, B TOM YHCIIC U « XUMHUN.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IporpaMmy,
JOMUHHUPYIOIEE 3HAUCHHE MTPHUOOPETAIOT TaKKe IENH, KaK:

dbopMupoBaHHE  MHTEIUICKTYaJlbHO  Pa3BUTOW  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIFHOMY TIPUHATHIO PEIICHHI, CITOCOOHOM alanTHPOBATHCA
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HAIPaBJICHHOCTh OOYYEeHHS Ha CHCTEeMAaTUYecKoe NPHOOIICHHE YdYalluxcs K
CaMOCTOSITEIIbHOM MO3HABATEILHON NESITEIbHOCTU, HAYYHBIM U MTPAKTUYECKUM METOJIaM
MO3HaHUS, (POPMUPYIOIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

o0ecrieueHue yCIIOBUHM, CIOCOOCTBYIOIIUX MNPHOOPETEHUIO O0y4aroIUMUCS
OTbITa PA3HOOOPA3HON JESITEIILHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETECHIIMI ), UMEIOIINX YHUBEPCATbHOE 3HAYCHHE JIJISI PA3JIMYHBIX BUJIOB
JeSITeIbHOCTH;

dbopmMupoBaHuE YMEHHI OOBSCHSATH M OIICHUBATH SIBICHUS OKPY)KAIOIIEro MHpa
Ha OCHOBAaHWH 3HAHUU W OTIBITA, TTOJYICHHBIX MPU N3YYCHUN XUMHH,

dbopmupoBaHue y OOYyYarOMIMUXCs TYMAaHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[EHHOCTH XWMHUYECKUX 3HAHWUW JUIsI BBIPAOOTKM OSKOJOTHYECKH IEJeCO00pa3HOTO
MOBENICHUS B OBITY U TPYIOBOU JCSITEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>KarolleH MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HampaBiieH Ha perieHue ciaeayronmx 3aaad, 00ecnedrBaronnX peaan3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIHHOCTHOTO TMOAXOJOB K OOYYEHHIO XUMUU
obOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO OOpa30BaHUS:

dbopMHUpoOBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEICTABICHUN O
BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTUYSCKOM PUMECHEHUH; OBJIAJICHUC TOHATHHHBIM
anmapaTroM M CHMBOJHUYCCKHUM SI3bIKOM XUMUH;

OCO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHUS, XHUMHUYECKHX MPEBPALICHUA HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHWUH XWUBOW M HEXHBOW MPUPOIHI;
yriyOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMH XMMHYECKOM TPAMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHWBATh XKU3HECHHBIC CUTYyallUH, CBSI3aHHBIE C XUMHEH, HABBIKAMHU
0e30macHOr0 OOpaIleHusi ¢ BEIIECTBAMH, HCIOJIL3yEeMBbIMH B TOBCEIHEBHOW >KU3HM,
YMEHHEM aHaJU3upoBaTh M IJIAHUPOBATh SKOJOTHYECKH O€30MacHOe IOBEACHHUE B
LEJISIX COXPaHEHUS 30POBbs U OKPYKAIOIIEH CPEIbL;
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dbopMupoOBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXKAY peajibHO HaOIIOqaeMbIMU
XUMUYECKUMH SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBIICHSITh
NPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHMUS, a
TaK>Ke 3aBUCUMOCTb TPUMEHEHHS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHHUS BEUIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSIMHU TPU TMPOBEIACHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIIOIb30BaHUEM JaOOPaTOPHOro 000PYI0OBaHUS U IPUOOPOB;

(bopMHpOBaHUE MPEICTABICHUNA O 3HAYEHUM XMMHYECKOM HAyKW W PELICHUU
COBPEMEHHBIX HKOJOTMYECKHUX MPOOJIEM, B TOM YHCIIE B MPEAOTBPALIEHUN TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHue y4yeOHOMY MpeaMery «XuMUs» HEOOXOJUMO 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 COXPAHEHUHU 0011ero 6a30BOro ypoBHs.
OH N0MKEeH MO COAEpX aHUI0 U 00beMy OBITh aallTUPOBAHHBIM JJI1 O0YYarOUIUXCS C
3[IP B coOTBETCTBUU C UX OCOOBIMH OOpa3oBaTelbHBIMM MOTpeOHOCTAMU. Clenyer
o0JerynTh OBIaJeHUue Marepuasiom oOyvatomumucs c¢ 3IIP nocpeactBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMaTHYECKUM MOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOM
B IPUMEHEHUU 3HAHUM C HMCIOJb30BAaHUEM MPUEMOB AJITOPUTMHU3ALUU U BU3YaJIbHbBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHuWe AJ MOJHOLIEHHOTO YCBOEHHS YYEOHOro maTepuajia UMEeT
ornopa Ha MEXIPEAMETHBIE CBSI3M BONPOCOB, U3YYa€MbIX B JAHHOM Kypce, C TaKUMH
yueOHbIMU mpeaMeramMu Kak «l'eorpadus», «DPuzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € Y4YeOHbIM MaTepuan C pPa3HbIX TOYEK 3pEHUs,
MEXIIPEMETHBIE CBSI3H CIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO TTOJIYYEHHBIX 3HAHUHM U TPAKTUYECKUX YMEHUH.

[Tpu mOArOTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUM aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUIAHUPOBaTh MPEJCTOALLYI0 paldoTy, OCYIIECTBISATH CaMOKOHTpoJsib. Heobxonumo
MOCTOSIHHO CJIEIUTh 3a MPaBWIBHOCTBIO pEUYEBOro O(OPMIICHHS BbICKa3bIBAaHHM
oOyuaroruxcst ¢ 3I1P.

B cBsi3u ¢ 0cOOGHHOCTSIMM TOBEACHUSI U JESATEIBHOCTH, oOyuaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTh) HEOOXOJUM CTPOXKAUIIMA  KOHTPOJb
COOJI0/IEHUS TTPaBUJI TEXHUKH O€30MaCHOCTH MPU MPOBEACHUH JTaOOpPaTOPHBIX padboT B
XUMUYECKOM KaOuHETE.

IIpumepHble BuABI aesdATeqabHOcTH oOy4daromuxcss ¢ 3IIP, o0yciioBieHHbIE
0co0bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJICHHOE
OCBOEHHE COJIepP:KaHUM 00pa30BaAHMS N0 NpeaMeTy « XUMHUD)

Conepxxanue BUAOB jesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xumuu
oTpeneNnsieTcss UX 0COOBIMU O00pa30BaTEIbHBIMHU MOTPEOHOCTSIMU. [loMHMO MMIHMPOKO
ucnonpzyembix B GOIT OO0 obmmx mist BceX O0y4arouuxcs BUAOB JESTEIbHOCTH
ClieAyeT YCWIHTh BHUJIBl JACITEIBbHOCTH, cleuu(uyHble A7 JaHHOM KaTeropuu
oOyJaromuxcs, Ui 00ecTieYeH!s] OCMBICIIEHHOTO OCBOCHMSI COAEpKaHMs 00pa30BaHUs



[0 NPEAMETY: YCUJICHHE TMPEIMETHO-MPAKTUYECKOU JEATEIbHOCTH C aKTUBU3AlUEH
CEHCOPHBIX CHCTEM; YEPEAOBAaHWE BUAOB ACATEIBHOCTH, 3aJCHCTBYIOIINX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOPOW Ha AJITOPUTM; «IIOLIATOBOCTH) B
U3YYCHUN MaTepualia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0OnuIbl). JJ1s pazButus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JIeNlaTh BBIBOJBI, (OPMUPOBaHHUS TPaMOTHOIO PEUEBOTO BbICKA3bIBAHUS
HE0OXO/IUMO HKCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
YACINUTh OOYYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHasa: COCTAaBICHUE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaYEHHBIMU OCHOBAaHUSAMH TSI KIIACCH(PUKAIIMKA ¥ HAMOJHEHUE WX MPUMEpPaMH U
zp.

[IpumepHass TemaTnyeckass 1 TEPMUHOJIOTAYECKas Jekcuka cooTBercTByeT DOII
000.

Hns oOyuatomuxcsi ¢ 3I[IP cymiecTBEeHHBIMH SIBISIIOTCA TPUEMbI PabOTHI ¢
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOMIEH TEPMHHOJIOTHU.
N3yyaeMble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTelibHA BU3YalbHas
MOJJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B cootBerctBUM Cc @DenepaibHbIM  TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO OOHIEro o0pa3oBaHus y4e€OHBIN 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.

Conepsxanue ydebHoOro mpenmera «Xumus», npeacraBieHHoe B denepanbHoii
paboueit mporpamme, coorBerctByer DI'OC OOO, pa3paboTaHo C y4EeTOM
denepanbHOl  OCHOBHOW  00pa3oBaTeNbHOW  MPOTrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHusi 1O Yy4yeOHOMY TMpeAMETy «XUMHUS», COOTBETCTByeT DenepanbHON
aJanTUPOBAHHOW OCHOBHOW 00pa3oBaTeNbHON TMpPOrpaMMe OCHOBHOTO  OOIIEro
o0Opa3oBaHUs 00YUAIOIIUXCS C 3aJIEPIKKOUN IICUXUYECKOTO PA3BUTHSI.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW »

COHEP)XAHUE OBYUEHNA B 8 KITACCE

[lepBoHaYaATbHBIE XUMUYECKUE TTOHITHS
[Ipeamer xumuu. *Pomp xuMum B Ku3HH dYenoBeka.®* Tema u  BemecTsa.

du3nyueckre CBOMCTBA BEMIECTB. ATpEraTHOE COCTOSIHHE BEIIECTB. * XUMHS B CUCTEME
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Hayk.* Uwmcteie BemectBa u cMecu. CmocoObl pazgenenus cmeceir. [IpaBuna
0e301acHOro o0palieHus ¢ BeleCTBAMU U Ja0opaTopHbIM o0opynoBaHueM. *[loHsTHE
0 METOJ[aX MO3HAHUS B XUMHU.*

ATOMBI U MOJEKYJIbl. XUMUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHUYECKUX
aneMeHTOB. OTHOCHUTENbHAs aToMHas Macca. [IpocThie U ClI0XKHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyia. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3akoH
MOCTOSIHCTBA cocTaBa BemiecTB.® OTHOCUTENbHAas MOJIEKYJsIpHas Macca. MaccoBas
J0JI1 XUMUYECKOTO JIEMEHTA B COETUHEHUU.

Ou3nyecKkne W XUMHUYECKUE sBJICHUA. XuMHueckas peakiusa. [Ipu3Haku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemecTB. Kiaccudukanus XUMHYECKUX peakiuil  (COeAMHEHUs, Pa3JIoKEHUs,
3aMeIleHus, OOMeHa).

XUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJION, C MpaBUIaMHU
paboThel B y1abopaTtopuu M MpuEMamMu OOpalieHusl ¢ J1abopaTOPHBIM 00OPYIOBAHHEM;
M3Y4YCHHE U OIKCaHuE (PU3NYECKUX CBOMCTB OOpAa3IOB HEOPraHUYECKHUX BEIIECTB;
HaOmoieHne pu3nyecKux (IJIaBJICHUE BOCKA, TASTHUE JIb/Ia, PACTUPAHKUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIs BOJIbl) M XMMHYECKHUX (TOPEHUE CBEUH, MPOKATUBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOM) SIBJICHWH, HAOIIOJCHHE W OMHMCAHUE
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX peakiuil (pas3iioKeHHue caxapa, B3auMOJCHCTBUE
CEpHOM KHUCJIOTHI C XJopuaoM Oapusi, paznoxenue ruapokcuaa meau (II) npu
HarpeBaHuM, B3aUMOJICICTBUE kele3a ¢ pacTBopoM cosit Meau (I1));u3yuenue cnocobos
pazziesieHus: cMecei (C MOMOIIbI0 MarHuTa, (UILTPOBAHUE, BhIMTAPUBAHUE, TUCTUILISINS,
xpoMarorpadusi), MpoBeACHUE OYUCTKUA TMOBAPEHHOW cOM; HAOIIOICHUE U OMHCaHUE
pE3yJIbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl;
CO3/IaHHE MOJIETIEN MOJIEKYJ (IIApOCTEPKHEBBIX).

Baxueiimme rmpeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopojg — slI€eMEHT M IIPOCTOE
BenecTBo. Haxoxxenue kucnopoga B mpupone, Gu3ndeckue U XMMHUYECKHE CBOICTBA.
Peakuuu ropeHus mpoCTbIX M CIOXKHBIX BemlecTB. CrocoObl MOJIydeHUs KUCIOpoJa B
naboparopuu *u npomsbiuieHHOCTU.* [Ipumenenue kucnopoaa. [lonstue 06 oxcuaax.
KpyroBopot kucinopona B npupoe. *O30H — ajtoTpornHasi MOAU(PHUKAIUS KUCIOPOJa.

TennoBoi 3pPexT XuMHUYECKON peakiui, TEPMOXUMHUUECKUE YPaBHEHUS, IK30- U
SHIAOTEPMUYECKHUE PEAKINH. TOIIMBO: Yyroiib U METAH. 3arpsi3HEHHUE BO3yXa, YCUIICHHUE
MapHUKOBOTO A dekTa, pa3pylIeHrue 030HOBOTO CI0s.*

Bonopon — aneMeHT U mpocToe BeniecTBo. HaxoxeHne Bomopona B MPUPOJE,
¢du3nUecKkue 1 XuMUYECKUe CBOMCTBA (Ha MpUMeEpe B3aUMOCIHCTBUS C HEMETAIJIaMU U
OKCHUJIaMH METAJIJIOB), IPUMEHEHHE, *crocoObl mosydeHus.™ [loHsTHE O KHCIOTax u
COJISIX.

KonuuectBo BemiectBa. Monbs. Momsipnas macca. 3akoH ABoraapo. MoJsipHbIit
00bEM ra3oB. Pacuetsl mo xummueckoi opmyne. PacueTsl MaccoBOil 10711 XUMUYECKOTO
AIIEMEHTa B COCIMHEHMH, KOJIMYECTBA BEILIECTBA, MOJIIPHOIM MAacChl, MOJIIPHOTO 00beMa
ra3oB. Pac4€Tbl Mo XuMU4YECKUM ypaBHEHUSIM.
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*duznyeckue cBoiicTBa BoAbl.* Boxa. Ee cocras, crpoenue u momnexyinsl. *Bona
Kak pactBoputenb.* PactBopel. *IIoHSTHE O HACBHIIEHHBIX M HEHACHIIICHHBIX
pactBopax. l[lonsTue pacTBOpUMOCTH BellecTB B Boje.* Pacuer maccoBoil monu
BELIECTBa B pacTBope (IPOLIEHTHas KOHIEHTpamus). MaccoBas J0Js BelllecTBa B
pacTBope. *XuMHUUYECKHE CBOMCTBA BOABI (Pa3ioKEHUE, PEAKIIUU C HATPUEM, OKCHIIOM
Kanblusa, okcuaoM cepbl (IV) peaknum ¢ mertamnaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonstie 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
KpyroBopor Boael B mpupoze.* 3arps3HeHue NpUPOAHBIX BOA. OXpaHa W OYHMCTKA
MPUPOIHBIX BOJI.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHCHUM. Knaccudukanus
HEOpPraHWMYeCKuX coeAuHeHud. OKCcuapl: cocTaB, kiaaccudukaus (KUCIOTHEBIE,
OCHOBHBIE, *amMdoTepHbie, HeconeoOpa3ytolure - Ha npumepe okcunaa yriaepona (Il) u
okcuna azora (ll)), Homenknarypa.* *IlonyyeHue™ m XMMUYECKHE CBOMCTBA OKCUJIOB
(B3aumojieiicTBUEe C BOAOW, KucioTamu, meinodamu). OcHoBanus. Kriaccudukarus
OCHOBaHU: WIEIOYM W HEPACTBOPUMBIE OCHOBaHUs. HoOMEHKIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJICHCTBUE C OKCHIAMU
HEMETAJUIOB, KHCIIOTaMu, colisiMu). *[lomyuenne ocHoBaHMi. *

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUe
CBOMCTBa (B3aMMOJICUCTBHE C METalIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJIIMM, Ha TPUMEPE COJSHOM M CEpPHOM KHUCIOT), *crmocoObl moiyudeHus.™ Psj
aktuBHoctu MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEi,
*CcrmocoObl MOJIy4eHUs ™, B3aUMOJICUCTBUE COJIEH ¢ METa/laMu, KUCJIOTaMHU, IeJiouaMu
U COJISIMU, IPUMEHEHUE.

[Tonsitue 00 amM@oTepHBIX TMAPOKCHIAX (Ha MpUMeEpe LMUHKA U *amroMuHUA™):
*XUMHUUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C KUCIOTAMHU U II€JI0YaMH, Pa3jioKEHUE TPU
HarpeBaHuM) U MojiydeHue. *

['eHeTnyeckass CBsI3b  MEXKAY KJaccaMM  HEOPraHMYECKHUX  COEAUHEHUM.
['eneTnueckue psabl.

XUMUYECKHI IKCTIEPUMEHT: KaUECTBEHHOE ONPEAECICHUE COAEPKAHUS KUCIOPOaa
B BO3/IyX€; MOJIyYCHHE U U3yUYCHUE CBOMCTB KUCIOPO/a; HAOIIOACHUE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHUS U MPEKPAILICHHS TOpeHUs (IToxkapa);
O3HaKOMJIEHHE ¢ 00pa3llaMy OKCHJIOB U OMKMCAHKUE WX CBOWCTB; MOJYYCHUE U U3YUYCHHE
CBOWCTB BOJIOpojia (TOpeHHe); HaOII0ICHHEe 00Pa3IloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HcclieIoBaHUEe OCOOCHHOCTEH PacTBOPEHMsI BEIIECTB C Pa3IMYHONM PAaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOW JOJIEM pPacTBOPEHHOTO
BEILIECTBA; B3aUMOJICHCTBUE BOJIbI C METa/laMH (HaTpHEM U KajblueM) (BO3MOXKHO
HCIIOJb30BaHME BUJIEOMATEPUAIOB); OIPECICHUE PACTBOPOB KHUCIOT W IIEJIOYEH C
MIOMOIIBI0  WHAMKATOPOB; HCCIEIOBAaHUE OO0pa3lloB HEOPraHWYECKUX  BEIECTB
Pa3JIMUHBIX KJIACCOB; HAOIOJICHUE W3MEHEHMS OKPACKU HWHIUKATOPOB B pacTBOpax
KHUCJIOT U IIeNoYeil; n3yueHne B3aumoaeiicteus okcunaa meau(Il) ¢ pactBopom cepHoii
KHUCJIOTBI, KACIIOT C METAJJIAMH, PEAKIIUI HEUTpaIn3aliy; MOJTy4eHUE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJIHOTO MeETauia JAPYrUM M3 pacTBOpa COJMU; pEUIeHUE
AKCIEPUMEHTANIbHBIX 3a/lad 1o TeMe «BakHelmume Kiacchl HEOPraHUYECKHUX
COCIMHEHUI.



[lepnognuecknii 3akoH U llepuonnueckas cucteMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CTpoeHrE aTOMOB. XUMHUYECKasA CBSA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE PEAKLIUH.

[lepBble MOMBITKHM KJIacCU(PHUKAMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JJEMEHTOB (ILEJOYHbIE U IIETOYHO3EMENIbHbIE METalIbl, TaJOTeHBI,
UHEPTHBIE Ta3bl). *DJIEMEHThl, KOTOpble 00pa3yloT amQpOTEpHbIE OKCUABI U
TUAPOKCHJIBIL. *

[lepnonnyecknii 3akoH. llepmoamueckas cucTeMa XHMHUYECKHX JJIEMEHTOB
. 1. MeHnneneena. Koporkonepuoanas U * IMMHHOTIEpHOTHAS * bopMbI
Ilepnommueckorn cucrteMbl xumuuyeckux syemeHToB J[. WM. Menneneesa. Ilepuonsl u
rpynmnsl. PU3NYECKANA CMBICI NMOPSAKOBOIO HOMEpPA, HOMEPOB IEPHUOAA U TPYHIIBI
AJIIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX saaep. *M3oronsl.* DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YeK aTOMOB MEpBBIX 20 XUMHUYECKUX AeMeHTOB [lepuonnyeckoi
cucrembl JI. 1. MenneneeBa. XapakTepUCTMKa XMMHUYECKOIO OJJIEMEHTAa II0 €ro
nonoxeHuto B [lepuonnueckon cucreme JI. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB MaJIbIX MEPHOJOB U TJIABHBIX
HNOJArPYNN, B 3aBUCUMOCTH OT AaTOMHOro (IOpSIKOBOrO) HOMeEpa 3HadYeHHE
Ilepuoguyeckoro 3axkoHa U llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BUTUS Hayku U nipakTuku. [{. . MeHneneeB — yd€Hblil ¥ rpaxaaHuH. *

Xumuueckass cBs3b. KoBasieHTHast (mosisipHas W HENOJIApHAsi)  CBS3b.
*DNIeKTPOOTPULIATETLHOCTh ATOMOB XMMUYECKUX 3JIEMEHTOB.* VlOHHas CBSI3b.

Crenenb okucieHusa. OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl
OKHCIICHHS] U BOCCTAHOBJICHHS. OKHCIIUTENN U BOCCTAHOBUTEIIN.

XUMHUYECKUI OSKCHEPUMEHT: HW3y4YeHUue oO0pa3loB BEUIECTB METAIOB H
HEMETAJJIOB; B3aUMOJCHUCTBUE THJIPOKCUAA LIUHKA C PACTBOPAMU KHUCIIOT U LIEJIOYEH;
[IPOBEICHUE OIBITOB, WUTHOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu pasiokKeHUs,, COSTUHEHHUS).

MexnpeaMeTHbIe CBA3U

Peanmzanusi MEXNpeIMETHBIX CBS3€H MpH HW3yYeHUH XHMHUA B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH,
TaK M TOHSATHH, SBISIONIMXCS CUCTEMHBIMHU JUIS OT/ACIBHBIX MPEIMETOB €CTECTBECHHO-
HAYYHOTO IMKJIA.

OOmIre eCTeCTBEHHO-HAYYHbIC TOHSATHS: HAY4HBIH (akT, THIOTE3a, TEOpUs,
3aKOH, aHaJIM3, CUHTE3, KIIACCHU(HKAIINS, TICPUOIUIHOCTb, HAOIIOICHUE, SKCIICPUMEHT,
MO/JICIUPOBAHUE, U3MEPECHUE, MOJICIIb, SIBJICHHC.

dusuka: Marepus, aToM, DJIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIH], H30TOIIbI,
pPallMOAKTUBHOCTh, MOJICKYJIA, OJJIEKTPHUUECKUH 3apsii, BEUIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSHHE BEIIECTBA, ra3, (pU3MUECKUe BEIUYMHBI, CIUHHIIBI U3MEPEHHUS,
KOCMOC, IIJTaHETHI, 3BE311b1, COJHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOABI, MOJE3HBIC
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HCKOIIA€MBbIE, TOIIIIMBO, BOJHBIE PECYPCHI.

COILEPKAHUE OBYYEHUAA B 9 KIIACCE

BemiecTBo u xumuueckasi peakius
Ileppognueckuii 3akoH. llepromnyeckass cUCTEMAa XHMHUYECKHUX DJIEMEHTOB
. . MenneneeBa. CrpoeHue aromMoB. 3aKOHOMEPHOCTH B W3MEHEHHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIUS, KaJblUd U UX COCAUHEHUI B
COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B Ilepuoauyeckoil cuctemMe U CTPOEHUEM HX
aTOMOB.
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Crpoenue BemecTBa: BHUABl XHUMHYECKOW CBsI3U. THUIBI KPUCTAUIMYECKHX
pEIIETOK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMYECKON PEIIETKU U BUA
XUMHUYECKOH CBs3U. *

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOaHas U
TpUBHAJIbHASA). XUMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KilaccaM
HEOPTaHWYECKUX COETUHEHUM, TEHETUYECKAsl CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccupukanus XuMu4ecKux peakluid 1o pa3nyHbIM MIpU3HAKaM (IO YUCIY U
COCTaBy y4YacCTBYIOUIMX B PEAKIIMM BEIIECTB, MO TEIIOBOMY 3(D(EKTy, M0 U3MEHEHUIO
CTETICHEH OKHUCJICHUS XHMHUYECKHX DOJEMEHTOB, *MO OOpaTUMOCTH, MO YYacTHIO
KataimzaTopa).* DK30- W DJHAOTEPMHUYECKHE peakiuu. *TepMoXuMHUECKue
ypaBHEHUs. *

*[loHsiTHE O CKOPOCTHM XUMHUYECKON peakuuu. IloHstne 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOrE€HHBIX U TE€TEPOTrCHHBIX
peakuusx. [lonstue o XuMuueckoM paBHOBecHH. CMEIIEHHE XUMUYECKOTO PABHOBECHSI.
@akTopbl, BIUAIOIINAE HA CKOPOCTh XMMUYECKON PEAKIMU U MOJIOKECHUE XUMHYECKOTO
paBHOBecus. *

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. COCTaBIIEHUE YPABHEHUI OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUH C UCTIONB30BAHUEM METO/1a HJIEKTPOHHOIO OajlaHca.

Teopust 2IEKTPOIIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTUYECKAs JTUCCOLMALNS.
DNEeKTpOJIUTBl U HE3NEKTPoJuThl. KaTHOHBI, aHMOHBI. *MexaHu3M JUCCOIMAlUU
BEIIECTB C PA3JIMYHBIMU BHJAAMH XHMH4YECKOW cBs3u. IloHstue o creneHu
auccouuanuu.™ CuibHbIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun nonHoro oOMeHa. Y clIOBUS MPOTEKAHMS PeaKUUid MOHHOTO OOMeHa 10
KoHIIa. [losmHbIE M COKpaIEHHBIE MOHHBIE YPABHEHUS peakUnii. XMMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U coOJieli B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmaru. Cpena pactBopa. KadecTBeHHBIE peaklMM Ha KaTUOHbI M AaHHOHBIL:
XJIopua-, OpoMua-, HOAUA-, CyibdaT-, kapOoHaT-, cuiIuKar-, (ocdar- aHUOHBI
T'MJIPOKCHU/I-MOHBI; KaTHOHBl aMMOHUS, MarHusi, KajblMs, aJlOMMHH, kene3a (2+) u
(3+), Mmenu (2+), uHKa, MIPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX.

XHAMHMYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISAMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMEeTaJJIoB (rpadura M anmasa),
CIIOKHBIX BEIIECTB (XJOpUIA HATpuUs); HUCCICAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOM peakuuu OT BO3ACHCTBHUS pa3IMYHBIX (DAKTOPOB; HCCIEAOBAHUE
AIIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLIECCa AUCCOLUAIIMK KUCIIOT, IEN0Yed U
cojieii  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK TPOTEKAHMS pPEaKIuid HOHHOTO oOMeHa (0Opa3oBaHHUE
OCaJIKa, BBIJECJICHHUE raza, 00pa30oBaHHUE BOJIbl); OMbBITOB, WILTIOCTPUPYIOUIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHue, peakuuud pa3ioKeHus,
COEIMHEHHUSI); PACMO3HABAaHUE HEOPIaHMYECKUX BELIECTB C MOMOIIBIO KaYE€CTBEHHBIX
peaKLMii Ha HOHBI; PENIEHUE IKCIIEPUMEHTAIBHBIX 3a]a4.

Hemetamnpl 1 ux coequHeHUs
OOmrast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS  aTOMOB,
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XapakTepHble cTeneHu okucieHus. CtpoeHue U (GU3HYECKUE CBOICTBA MPOCTHIX
BEIIECTB — rajJoreHoB. XMMHUYECKHE CBOMCTBA Ha MpuUMepe Xjopa (B3auMOJCUCTBUE C
MeTa/llaMHi, HEMeTaJJlaMd —  BOJOPOJOM W  KHUCJIOPOJOM,  *rienoyamu™).
XnopoBoaopo. ComnsiHast KUCJIOTa, XMMUYECKUE CBOMCTBA, *nofydeHune™, mpuMeHeHue.
* JlelicTBUE XJI0pa M XJIOPOBOJOPOJa Ha OPraHU3M uenioBeka.™ BaxkHeilme XJI0puabl u
UX HaXO0XJIEHUE B MPUPOJIE.

Oo6mast xapaktepuctuka 371eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEPHbIE CTEIIEHN OKUCICHUS.

Crtpoenue M (QU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmnoTponHble MOAUGUKALMK KHUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3auMozelicTBUE *C HeMeTalaMH* — BOJOPOJOM U KHCJIOPOJOM, MeETalljlaMH,
*KOHLIECHTPUPOBAHHBIMU a30THOM U cepHOUM Kuciotamu).* CepoBOIOpOI: CTPOCHHUE,
¢u3nUecKue U XMMUYECKHME CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcupl ceppl Kak IpeICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (pusndeckue
U XUMUYecKue cBoicTBa (oOmme u crneuuduyeckue). Coaum CepHOW KHUCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras Kuciaora. *XuMUUYECKHE peaKuy,
JeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHCIOTHL ™
HaxosxeHue cepsl 1 €€ coelMHEHN B ipupoe. [IpuMeHeHne cepsl U ee COeTMHEHNN B
ObITYy W B MPOMBINUIEHHOCTH. *XHMHUYECKOE 3arpsi3HEHUE OKpYKaIoLEH Cpeibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpalieHus.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aToMOB a30Ta U (pochopa, XxapakTepHbI€ CTEIIEHU OKUCIEHUS.

A30T, pacnpocTpaHeHHEe B MpuUpoje, (U3MYECKHMEe U XHUMHUYECKHE CBONCTBa
(B3aMMOJEHCTBUE C METaJUIaMd M HEMETaulaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMUAK: (PU3NYECKHUE M XUMHUYECKHME CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), *mojydyeHue™ u mpuMEeHEHUe.
Conmu aMMoOHMS: cocTaB, (HU3MYECKHME M XHUMHUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCIOTa, €€ (U3HYEeCKHe W XHMMHYECKHe CBoicTBa (oOmue u
cnenupuueckne), *nomydenue.* Hwutparbl (paznoxenue). A30TUCTas KHUCIOTA.
Hcnonp3oBaHrne HUTPATOB M COJIEH aMMOHHSI B KauyeCTBE MHHEPAJIbHBIX YI0OpEHUH.
*XUMUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMU a30Ta (KUCIOTHBIE
JTOK]IH, 3arpsI3HEHHE BO3/TyXa, MOYBBI U BOJIOEMOB). *

®docdop, *amnorponHsie Mogudukanuu docdopa,* Puznyueckrue U1 XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBHME C MeETaJlaMU, HEMETaJUlaMH, *KOHIIEHTPUPOBAHHBIMHU
a30THOM W cepHoil kuciotamu).* Oxcua ¢ocdopa (V), oprodochopHas KuCIOTa:
¢u3nUeckue M XUMHUYECKHUE CBOMCTBa, *mnonydeHue.®* *[loHsiTHE O MUHEpaIbHBIX
yaoOpenusix: HuTpathl U docdartsl. [loHaTHE 0 KOMILUIEKCHBIX yaoOpeHusx.* OOias
XapakTepucThka 31eMeHToB [VA-rpynmnbsl. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHHs. BaleHTHOCTh M XapakTEpHbIE CTEIEHHW OKHUCIIEHHMsS aTOMOB YIjepoja |
KpeMHHus. PacipocTpaHeHnue yriiepoaa B IpUpoJIe, XapaKTEPHbIE CTENEHN OKUCIICHHUSL.

VYrnepon, amnorponHble Moauduxamuu (rpagur, anmas), GuMUecKue U
XUMUYECKME CBOMCTBA TMPOCTBIX BEIIECTB (B3aMMOJEWCTBHE C  METaJIaMH,
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HEMeTaJllaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW W CEPHOW KUCIOTaMu)*. AncopOuusi.
Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux (puandeckue U XUMHUUYECKUE
CBOWCTBa, IIOJIyYEHHE W NIPUMEHEHHE, JCHUCTBHE HA OPraHU3M  YEJIOBEKa.
*DJxosoruuyeckue MpoOJeMbl, CBs3aHHbIE C okcugoMm yriaepoaa(lV); rumoresa
rJ1I00aJIbHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3 dekT.* YronbHas KucioTa U e€
colid, uX (u3nyeckue W XHUMHUYECKHE CBOWMCTBA, *MOJIydeHHWE U MpUMEHeHue.™*
KauectBennas peakius Ha kapOoHaT-uoHbL. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEIUILMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO0351CTBE.

OOmue mpeacTaBieHUs] 00 OCOOCHHOCTSIX COCTaBa M CTPOEHHUS OPTraHUYECKHX
COCIMHEHHI yriiepoaa (Ha NpUMepe METaHa, 3TUJIEHA, TaHOJa, YKCYCHOW KHCIOTHI.
*1x coctaB W XuUMHYecKoe cTpoeHue. Knaccudukainus OpraHM4ecKuX BeIecTB.*
[loHsiTHE O OMOJOTMYECKH BaKHBIX BELIECTBAX: XUPAX, OEJKaxX, yrieBojax — M HX
pOJI B JKM3HU 4eJoBeKa. *MarepuanbHOEe €JUHCTBO OPraHUYECKUX M HEOPraHWYECKHUX
COETMHEHU. *

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha IpUMEpe
B3aMMOJCHCTBUS € MeTalylaMd M HEMeTallaMHu), *nojlyueHue* u NIpHUMEHEHHE.
*CoeauHeHus kpeMHUs B npupoae. O6mue npeacrasienus o6 okcuae kpemuusa(IV) u
KpeMHueBou kuciore. CUIMKaThl, GPU3NYECKUE U XUMHUECKHUE CBOICTBA, OJyUYEHUE U
IpUMEHEHHEe B  OBbITy, MPOMBIIUIEHHOCTH (B  MEAMIMHCKOW, 3JIEKTPOHHOM,
CTPOUTEIBHOW M Ap.). BaxHeimme CTPOUTENBHBIE MaTepuaibl: KEpaMHKa, CTEKIIO,
LIEMEHT, 0eTOH, kesie300eToH. [IpobiemMbl O€30MaCHOr0 UCTIOIB30BAHUS CTPOUTEIBHBIX
MaTepHuasoB B MOBCETHEBHON KU3HU. *

XHUMHUYECKUN DKCIEPUMEHT: HU3ydeHue oO0pa3lioB HEOPraHWYECKHX BELIECTB,
CBOMCTB COJISHOW KHCJIOTBI; IPOBEJCHHE KAaUECTBEHHBIX PEAKUUU Ha XJIOPHUI-UOHBI U
HaOMIOJIeHUE TNPU3HAKOB HX NPOTEKAHUsS; ONBITHI, OTpaxaroume Q(U3NYECKUe U
XUMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB); O3HAKOMJICHME C oOpa3uamMu  XJOpUAOB  (TaJOreHUOB);
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COCIUHEHUSMHU (BO3MOXHO HCIIOJIb30BaHHUE
BUJICOMATEpHUANIOB); HaOJIOJEHUE IMpoliecca OOYyriMBaHHUS caxapa IOJ JeWCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI; M3YUYEHUE XMMUUECKIX CBOMCTB pa30aBiIeHHOM
CEpHOM KUCIIOThI, MPOBEJCHNE KaUeCTBEHHOW peaklUy Ha Cylb(aT-uoH U HaOII0ICHHUE
MpU3HaKa e€ MPOTeKaHUsl; 03HAKOMJICHHE ¢ (PU3MUECKUMU CBOMCTBaMU a3oTa, hochopa
U UX COEIMHEHU (BO3MOXKHO MCIOJIb30BAHHUE BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
u pochopHbIX yaoOpeHuii; moydeHrne aMMuaka U U3y4eHue ero CBOMCTB; MPOBE/ICHHE
KaueCTBEHHBIX pEaKlUii Ha MOH aMMOHHUS U (ochaT-uOH U U3y4YEeHHE NMPU3HAKOB UX
IIPOTEKAaHUsA, B3aUMOJEUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIB30BAHUE BUACOMATEPUATIOB); U3YUEHUE MOJIeNIEH KPUCTATUTMUYECKUX
peméToK anMasa, rpaguTa; O3HAKOMJIEHHWE C MPOIECCOM aJICcOpOLMH PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTa3a; MOJyYeHUE
YIJIEKUCIIOrO ra3a U U3y4YEHHE €ro CBOWCTB; MPOBEJIECHUE KAUYECTBEHHBIX PEAKUUN Ha
KapOOHAaT- U CWJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUs; 03HAKOMIICHHUE C
MPOAYKIIMEN CUIMKATHOW MPOMBIIUIEHHOCTH; PEIICHHE SKCIEPUMEHTAIbHBIX 33124 110
teme «BaxxHenmue HeMeTauibl U UX COCTUHEHUS.
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MeTamibl U UX COCTMHECHUS

OO6mas XapakTepuCTUKa XUMHUYECKHUX 3JEMEHTOB — METaJUIOB Ha OCHOBAHUU
uX  1oJiokeHuss B llepuoamdeckodr  cucTeMe  XUMHUYECKMX  DJIEMEHTOB
. . MenneneeBa u ctpoeHus aroMoB. CTpoeHue MetauioB. Metajuindeckas CBs3b U
METaJUIMYECKash KPUCTAINIMUECKass PEIETKa. DJIEKTPOXUMHUYECKUN Pl HaANPSKEHUN
MeTtauioB. dusznueckne M XUMHUUYECKHE CBOMCTBA META/IOB (B3aUMOJICHCTBUE C
KHCJIOPOJIOM, BOJIOM, KHCI0oTaMu). *O01ue cmocoObl moaydeHuss MetauioB. [lonstue
0 KOPpPO3UHU METAIIJIOB, OCHOBHBIE CITIOCOOBI 3alUTHI UX OT KOppo3uu. CIuiaBsl (CTalb,
9yTyH, JIOPATIOMUHIN, OpOH3a) ¥ NX IPUMEHEHHUE B OBITY U MMPOMBIIIICHHOCTH. *

[[lenounbie MeTamibl: mojoxkeHue B Ilepuoguyeckoil cucTeME XUMHUYECKHX
anemeHToB J[. WM. MengeneeBa; crtpoenue aromoB.  Haxoxaenue B mnpupoe.
du3znyueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kamus). OKCuAbl U
TUAPOKCUIBI HATpUs U Kanus. [I[puMeHeHre MeJI0UYHbIX METAJIJIOB U X COCTUHECHMUIA.

[Ileno4yHO3eMENBHBIC MeTaJlIbl MarHui u KaJIbIIAM: MOJI0KEHHUE
B [leproanueckoii cucreme XuMHYeCcKux 3ieMeHToB [. M. MenaeneeBa; cTpoeHue ux
aTOMOB; HaxOXJeHWEe B mpupoac. PU3NUECKUE U XMMHUYECKHE CBOMCTBA MarHus u
Kablus. BakHelme coequHeHHUs KalblMs (OKCHI, THAPOKCHA, cojiu). *IKECTKOCTh
BOJIbI U CITOCOOBI €€ yCcTpaHeHUs . *

AnmtoMuHuN: TIoNokeHHue B Ilepuogmyeckoil cuCTEME€ XMMHUUYECKHX JJIEMEHTOB
J. 1. MenpaeneeBa; CTPOCHUE aToMa; HaxoXJaeHue B mpupojge. Ddusnueckue u
XUMUYECKUE CBOMCTBAa altfOMUHUS. AMQOTEpHBIE CBOICTBA OKCHUJA U TUIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: mnonoxenue B Ilepuoamyeckoil CHCTEME XUMHUYECKHX 3JJIEMEHTOB
. 1. MenneneeBa; CTpoeHHE aroMa; HaXOXIEeHHE B npupoge. Pusndeckue Hu
XUMHUYECKUE CBOMCTBA JKelie3a (B3aMMOJICHCTBHUE ¢ MEeTalllIaMH, KUCITIOTaMU U COJISIMU).
Oxkcupawl, runpokcuabl u comm sxenesa(ll) wu xenmeza(Ill): cocraB, cBolicTBa u
*nonmydyeHue.*

XHUMHUYECKHI KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMH METa/UIOB U CILJIABOB,
X (PU3HYECKUMH CBOMCTBAMHU;, M3yUYCHHE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOYKHO
HCIIOJIb30BaHNE BUCOMATEPHAIOB), 0COOCHHOCTEH B3aUMOJECHCTBUS OKCUAA KAIBIUS U
HaTpus C BOJIOM (BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPHUANIOB); HCCIICIOBAHHE
CBOMCTB KECTKOW BOJIbI; IIpollecca TOPEHHUsI >Kejie3a B KHUCI0poje (BO3MOXKHO
HCTOJIb30BaHHE BUICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX peaKIuii Ha
WOHBI (MarHus, KaJiblus, adtoMuHus, 1uHka, sxenesa(ll) u xeneza(Ill), menu(Il));
HaOJII0JICHUE U OMMCAHUE MTPOIIECCOB OKPAIIMBAHUS MJIAMEHU MOHAMH HATpUs, KaJIUsl U
KaJbliMs (BOBMOXKHO HCIIOJIB30BAHME BHJIEOMATEPHANIOB); UCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHIA AJTFOMUHUS U THAPOKCUIA IIUHKA; PEIICHUE dKCIIEPUMEHTAIbHBIX
3az1a4 o reme «BakHele MeTajuIbl U UX COSIMHEHUSY.

XuMus U OKpyXKarolas cpena

*HoBble MaTepuasibl U TexHoJoTHH. BemiecTBa W Marepuaibl B MOBCEAHEBHOM
KU3HU YEJIOBEKAa. XMMMS M 310pOBbE. be3omacHOE HCIIONB30BAHUE BEIIECTB H
XUMUYECKUX peakiuid B ObiTy. IlepBas moMoIs TpPH XUMHYECKHX OXKOTax
U oTpaBieHusaX. OCHOBbI 3KOJIOTHYECKON TPaMOTHOCTH. *
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*XuMUUecKoe 3arps3HeHHe OKpyKarolel cpenbl (mpeaenbHas IOMyCcTUMAas
koHueHTpaius BeuiectB — [1JIK). Pons xumun B pemieHun 3K010ru4eckux npooiem. *

*[IpupoHble HCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HedTh),
IPOJYKTHI UX IEPEPAOOTKHU, UX POJIb B OBITY U MPOMBIIIEHHOCTH. *

XUMHUYECKUH HKCIIEPUMEHT: M3ydeHHE 00pa3loB MaTepHaioB (CTEKIJIO, CILIaBBI
METaJJIOB, TOJIMMEPHBIE MaTepUabl).®

MexnpenMeTHsIe CBSI3H

Peanmmszanuss MeXnDpeaMETHBIX CBA3CH IIpM H3YyYEHMM XHMMUM B 9 Kiacce
OCYIIIECTBISIETCSl Yepe3 HMCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH,
TaK U MOHATHUM, SIBISIOIIMUXCS CUCTEMHBIMU I OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO1mMe ecTeCTBEHHO-HAy4YHbIE TMOHATHA: HAy4HbId (aKkT, TUIOTE3a, 3aKOH,
TEopusl, aHAJIU3, CUHTE3, KJIacCU(pUKaLUs, IEPUOAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHUE, MOJEIb, SBJICHUE, MApPHUKOBBIM 3(PQPEKT, TEXHOIOTHS,
MaTepHuabl.

®duznka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJINJ, U30TOIHI,
PaAMOAaKTUBHOCTD, MOJIEKYJA, 3JIEKTPUUECKUN 3apsAll, NPOBOAHUKH, MOJIYIPOBOJHUKH,
IUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTaNIMYecKass pemerka, CIUIaBbl, (PU3NUECKUe
BEJIMYMHBI, €AUHUIBI H3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnue.

buonorus: ¢oTtocuHTe3, AbIxaHue, Ouocdepa, H3KOCUCTEMA, MUHEPAIbHbIC
yA00pEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MMTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOABI, MOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

I[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMHU» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

B nenom pesynbrarel ocBoeHusi odywatouumuca c¢ 3IIP yueOGHOro mpenmera
«Xumus» AOKHBI coBManath ¢ pesyiapratamu DenepanbHoi paboueld MporpamMmbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAUMMBIMU SIBJISIFOTCSL:

JIMHHOCTHBIE PE3VJIBTATDI:

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  MPOTPaMMbl  OCHOBHOIO  OOILEro
oOpa3oBaHMsI JIOCTMIalOTCsi B XoJ€ OOy4YeHHs XUMUM B €AMHCTBE Y4eOHOU H
BOCIMTATEIbHON [JEATEIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM ¥ JYXOBHO-HPABCTBEHHBIMH LI€EHHOCTSIMHU, MPHUHATBIMU B
oOmiecTBe TMpaBUJaMHd W HOpPMaMu TMOBEACHHS M CHOCOOCTBYIOT IpolieccaM
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CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIN3AIINN O0YYatOIIUXCSl.

JInyHOCTHBIE pEe3yabTaThl OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOW MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMI U paCIIUPEHUE
OTIBITA JIESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuOTUYECKOTO BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOILIECHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY HU
HAy4YHOMY HACJEAUI0, TOHMMAaHHS 3HAYEHUS XHUMHUYECKOW HAyKhd B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(MOpManuen o
MEPEAOBBIX JIOCTHKEHUSAX M OTKPBITUSIX MHPOBOM UM OTEUYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

NpPEACTABICHUS] O COLMAIBHBIX HOPMax W MPaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOH, y4yeOHO-UCCIIE0BATEIbCKOM, TBOPUECKOW M JAPYTUX BUAAX AEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTENIbHOCTU MPH BBINOJIHEHUN y4EOHBIX,
IIO3HABATEJIbHBIX  3a/1a4, BBIIOJIHEHUM XUMHUYECKHX 3KCIHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IpOIECCE
TON y4yeOHOW AESITEeTbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEIEHUE M TOCTYIKH
CBOMX TOBAapHILEH C MO3ULUU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBHI ITOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TTO3HAHUSL:

MHUPOBO33PEHUYECKUX TMPEACTaBICHU O BEIIECTBE M XUMHUYECKOH pEeaKiMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH U COCTABJISIOIIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOIbI, B3AUMOCBA3SIX YEJIOBEKA C MPUPOIHOMN Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IOJYYEHHE HOBBIX 3HAaHUW IO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABATENIbHON, MH(QOPMAIIMOHHON W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CaMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JTUTEPATYPOI,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH(DOPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOyYEHHI0O M TO3HAHWUIO, JI0003HATEIBHOCTH, TOTOBHOCTU U
CIOCOOHOCTH K CaMO0Opa30BaHUIO, MPOEKTHON M UCCIIE0OBATEIBCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOPY HAMPABIEHHOCTH M YPOBHSI 00yUYEHUS B JaJIbHEHIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 370POBBIN 00pa3 »KU3HU, OCO3HAHUS MOCIEACTBUN U HEMPUSATUS BPEIHBIX
NpUBBIUEK (YMOTpeOJIEHUSI alKOrojisl, HAPKOTUKOB, KYypEHHs), HEO0OXOAMMOCTHU
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAIllleHUH ¢ XMMUYECKMMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

5) TpyAOBOTO BOCIIUTAHMUSL:

UHTEpeca K MPAKTHUECKOMY H3YUYEHHIO MpOodeccHil U TpyAa pa3IudHOTO poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUHM M0 XMMHH, OCO3HAHHOTO BbIOOpA MHAMBUIYAJTBHON
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TPACKTOPUHU TMPOJOJDKEHUS OO0pa3oBaHHMs C YYETOM JUYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEUIHOU
po(eCCUOHATIBHON NEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTb
a/JalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKU LIETIECOOOPA3HOTO OTHOIICHUS K MPHUPOJAE KaK UCTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMaHMsI LIEHHOCTH 3/J0POBOr0 M O€3011aCHOTO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHA K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3J0POBbIO, OCO3HAHHUS LIEHHOCTU COOJIIOACHMS MpaBuil 0€301acHOTO
MOBE/ICHUS MPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO
U KU3HU JI0JICH;

CIIOCOOHOCTH MPUMEHATh 3HAHUA, IOJyYaeMble MNpPU HU3YYCHUM XUMUH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOMIEH NPUPOJHON CPENOM, MOBBIIIEHUS YPOBHS
HKOJIOTMYECKON KYJIbTYpBl, OCO3HAaHUS TIJO00AJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX peleHus IOCPEICTBOM METOA0B XUMUH;

HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B IT03HABATEIBHOM,
KOMMYHUKAaTUBHOM M COLMATIbHON IPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yiabTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl IO
XVUMHH OTPAKAIOT OBJIJICHHE YHUBEPCAIBHBIMH TTO3HABATEIIEHBIMY JICHCTBUSMHU, B TOM
qHCIIe:

1) 0a30BbIC IOTHYCCKUE ICHCTBUSL:

BBISBJISITH IPUYHMHBI M CJICICTBUS MTPOCTHIX XUMHUYECKUX SIBJIICHUH;

OCYIIECTBJISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHMSM U KPUTEPHSIM JIJIS YKA3aHHBIX JIOTHYCCKUX OTepaIiii;

CTPOUTh  JIOTHYECKOE  CYXKICHUE TIOCNIe  MPEABAPHUTEIILHOTO  aHaju3a,
BKJTFOYAOITEE YCTAHOBJICHUE IPUYNHHO-CIICICTBEHHBIX CBS3CH

co3/1aBaTh, MPUMEHSTh U TTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIA U CXEMBI
JUTSI peIieHUsT y9eOHBIX U TT03HABATEILHBIX 33124 C TIOMOIIBIO MEe1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHYECKMX TIPOIECCOB U HX
MTOCJIC/ICTBHSI;

2) 0a30BbIE€ UCCIICAOBATEIILCKUE ICHCTBHSL:

C TTOMOIIIBIO Te/Iarora MPOBOJAUTh XUMHUYECKUHN OMBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUTSI YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBSI3EH
Y 3aBUCUMOCTEH 00BHEKTOB MEXKIY COOOM;

C TIOMOIIBIO TIEAarora WM CaMOCTOSITENBHO (opMynmupoBaTh 00O0OIICHUS U
BBIBOJIBI IO pe3yIbTaTaM MPOBEACHHOTO HAOIIOICHUS, OTIbITA;

3) pabota ¢ uHpopMaIuei:

BBIBIIATE JePUIIMTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHS
MOCTABJICHHOM 3a4a4M;

npeoOpa3oBEIBaTh HHPOPMAIIMIO W3 OJHOTO BUIA B APYroi (TabiuIly B TEKCT
M TIp.);

UCKaTh WJIM OTOMpaTh MHGOPMAIUIO WM JaHHBIE U3 UCTOYHHUKOB C YYETOM
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NpeJIoKEHHON yueOHOM 3a1aui U 3aJJaHHBIX KPUTEPHEB.

OBnajeHue yHUBEpCAIbHBIMU Y4€OHBIMU KOMMYHUKATUBHBIMU AEHCTBUSIMMU:

OpPraHM30BbIBAaTh YUYEOHOE B3aMMOJEUCTBUE B TpymIie (ONpeaesaTs oOLe e,
pacnpeenaTb POy, JOroBapuBaThCs APYT € APYTrOM U T. 1.).

C IIOMOIIBIO NEAArora WIA CaMOCTOSTEIbHO COCTaBIIATh YCTHBIE U NHCHMECHHBIC
TEKCTBI C MCIOJB30BAHUEM WILIIOCTPATUBHBIX MAaTE€pPUAJOB JUIS BBICTYIUICHUS IIEpEX
ayIUTOPHUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTEIEM U CBEPCTHHUKAMH; pabOTaTh MHIWBUIYaTbHO U B TPYIIE: HAXOAUTH oOIIee
pelieHre W paspemarb KOH(QJIMKTHI HAa OCHOBE COIJIACOBAHUS MMO3WLMNA M ydeTa
MHTEPECOB; (OPMYIHPOBATH, APIYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

OLICHMBATh KAYECTBO CBOErO BKJIa/Ja B OOUIUI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTD U IIPOSIBIATH TOTOBHOCTD K IPEIOCTABICHUIO OTYETA IIEPEL IPYIIIION.

OBnasieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JAEUCTBUSAMU .

oOHapyXuBaTh U (GOPMYJIHPOBaTh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yueOHOMN JesITeIbHOCTH;

BJIaJICTh OCHOBAMHU CaMOKOHTPOJIS, CaMOOLIEHKH, IIPUHATHUS PELICHUH U
OCYILIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U IMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCHUTH CBOHM JCUCTBH C IUIAHUPYEMBIMH PE3yJIbTaTaMHU, OCYILECTBIIATH
KOHTPOJb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJbTara, OINPEIEIATh
CIoCOOBI ICUCTBUI B paMKaxX MPEIJIOKEHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOU JICHUCTBUS B COOTBETCTBUU C U3MEHSAIOLIENCS CUTYyalUE;

J1aBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAIAraTh IUIaH €€ U3MEHEHUS;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPU PEIICHUH Y4eOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITeIbHOCTH, OIpEeNessaTh IMO3UTUBHBIE W3MEHEHUS M HalpaBlieHUs, TpeOyrolue
najabHenIel padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHIO.

I[TPEIMETHBIE PE3YJIBTATDI

B cocTaBe nmpeaMeTHBIX pe3yJabTaTOB MO OCBOCHUIO 00S3aTEILHOTO COJIEPIKAHMUSI,
YCTaHOBJICHHOTO AaHHOW DenepanbHOil pabouell MporpaMMou, BBIIETSIOT: HAYyYHBIE
3HAHWS, YMEHHS W CIOCOOBI JCHCTBUH, crnenuduyueckne s y4eOHOro mpeamera
«Xumus», BUABI JACITEIHHOCTUA IO TOJYYCHHIO HOBOTO 3HAHWS, €r0 WHTEPIPETAIIHH,
peoOpa30BaHUIO W MPUMEHEHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYAITUsX:

MPEICTABIICHUE O 3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJICHUIN TMPUPOIHI,
MOHUMaHue OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HayKh Kak o0O0JacTh
COBPEMCHHOTO ©CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTYphbl W TPAKTHYCCKOU
JESATEIbHOCTH YeJIOBEKa B YCIOBHUSIX COBPEMEHHOTO OOIIEeCTBA; MOHMMAaHHUE MeECTa
XUMUU CPelId JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHM TMOHATUMHOIO ammapaTta U CUMBOJIMYECKOTO SI3bIKA XUMHUU
JUTSL COCTaBlIeHUs (POPMYJI HEOPTaHUYECKHUX BEIECTB, YPABHEHUN XMMUYECKUX PEaKIUi
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(c omopoit Ha anTOPUTM YYEOHBIX NEWUCTBHI), BIQJEHUE OCHOBAMH XHUMHUYECKOUN
HomeHkaTypsl (IUPAC u TpuBHanbHOI) U yMEHHUE HMCIOJIB30BaTh €€ ISl PElICHUS
yueOHO-TI03HABATEIbHBIX 3a7]a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOJIb30BaTh MOJIETU
JUisi OOBSCHEHUS CTPOEHUS aTOMOB M MOJEKYJT IO aJIroOpuTMy C ONOpOH Ha
OTIpE/ICIICHHUS;

MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHUE C MTOMOUIBI0 YUUTEI S
OPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHHWU Ui YCTAHOBIICHHS B3aUMOCBSI3EM MEXIY
M3YYEHHBIM MAaTE€pUaJOM M MpU TMOJYYEHHH HOBBIX 3HAaHUW, a TaKKe B IMpPOLECcCce
BBITIOJTHEHHsI Y4eOHBIX 3aJaHUil M Tpu paboTe ¢ UCTOYHUKAMHU XHUMHUYECKOU
uH(pOpMaIINU, KOTOPAast BKIIOYAET:

BAKHEUIINE XUMUYECKHE MOHATHS: XUMUYECKHA 3JIEMEHT, aTOM, MOJEKYJa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJAHAs W HEOAHOPOIHAS CMEChH,
OTHOCHUTENBHBIE aTOMHAs W MOJEKYJSPHAas MAaccChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIpHbI O0OBEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJb (CpenHss),
XUMHYECKasi pEAKUHUs, PpPEaKUHH COCAUHEHHUS, PEAKUHH PaA3JIOKEHUS, PpPEaKIUH
3aMEIEHUs], peakluil 0OMeHa, TEII0BOM (P (EeKT peakuuu, 3K30- U IHAOTEPMUUYECKUE
peakuuu, pacTBOpP, MaccoBas J0JII XUMUYECKOIO IJIEMEHTa B COCIMHEHUH, MaccoOBas
JIOJISI ¥ TIPOLICHTHAs! KOHLIEHTPALUS BEUIECTBA B PACTBOPE, AIPO aTOMa, SJICKTPUUECKUIA
CJIOM aToma, aToOMHasi OpOuTas b, PaguyCc aToMma, BAJCHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHYECKasi CBSI3b, DJIEKTPOOTPULIATEIBHOCTD, MOJIAPHAS M HEMOJSPHAs KOBAJEHTHAs
CBA3b, MOHHAs CBf3b, METAJUIMUECKas CBs3b, KPUCTAUIMYECKAs] peEIIeTKa (aToMHas,
MOHHAs, METaJUIMYecKasi, MOJIEKYJspHasi), MOH, KaTHOH, aHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, AJIEKTPOJIUTHYECKAss  JUCCOLMAlMs, pEakUud HOHHOro  OoOMeEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIIMH, OKHUCIHUTEIb U  BOCCTAHOBUTEID,
OKHUCJIEHUE M BOCCTAHOBIIEHUE, BJIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM pEaKIUH, KaTaau3aTtop, MpeAebHO
nonycrumas koHuentpauus (I1I1K), koppo3ust MeTanios, CriaBbl;

OCHOBOITOJIArar0IIMe 3aKOHbI XMMHUH: 3aKOH COXpaHeHus maccsl, lleprnoanyeckuii
3akoH /[. 1. MeHieneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XUMHUU: aTOMHO-MOJEKYJISIpHAs TEOpHs, TEOPUSl DIECKTPOIUTUYECKOU
IUCCOLMAIINY, a TAKKE MPEJICTABICHUS O HAYYHBIX METOJAaX MO3HAHUS, B TOM UHCIIE
AKCIIEPUMEHTAIIbHBIX U TEOPETHUUECKUX METOJAaX HCCIIECIOBAHUSI BEIIECTB U U3YUYECHUS
XAMUYECKUX PEaKIINM;

MPEICTABICHUE O IEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IJIEMEHTOB
(pamgmyc aroMma, 3JIEKTPOOTPULIATEBHOCTh), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST 7eMeHTOB B [lepuonuueckoit cucreme (B MalibIX Mepuoiax M TIIABHBIX
MOATPYINAX) U AJEKTPOHHOIO CTPOCHUSI aTOMa; YMEHUE OOBACHSTH CBA3b MOJIOKEHUS
sanemeHTa B llepuognyeckoil cucTeMe € YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsj s]pa, oOllee YUCIO AJIEKTPOHOB),
pacupesneneHueM 3JIEKTPOHOB I0 SHEPIeTUYECKHM YPOBHSM aTOMOB NEPBBIX TpPeEX
MEPUOJIOB, Kausl U KaJbIUs; KIacCU(DUIIMPOBATh XUMHUYECKUE DJIEMEHTHI C OMOPON Ha
ornpeaeneHus: PU3NIECKOro cMbIcia MUGPOBBIX JaHHBIX MEPUOIUIECKON TaOIUIIBL;

yMEHHE KJIacCUu(UIUPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA
U XUMHYECKUE PEAKLIUHU C OMOPOM HA CXEMBI; ONPENENSATh BAJICHTHOCTh U CTENEHb
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OKHCJICHHUS] XUMUYECKUX 3JIEMEHTOB, BUJ XMMUUYECKON CBSI3U M TUIl KPUCTAJUIMYECKON
CTPYKTYpbI B COEIMHEHUSX, 3apsi/l MOHA, XapAKTEP CPEAbl B BOJHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBaHUM), OKUCIUTEIb W BOCCTAHOBUTEIh [0 aAJITOPUTMY YYEOHBIX
JICUCTBUU;

YMEHUE XapaKTepU30BaThb C OMOpPOM Ha cXeMmy (QU3MYECKHEe W XUMUYECKHE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPO, rpaduT, aiMa3, KpEMHUH, a3oT,
dbochop, cepa, xnop, HATpuil, Kajaui, MarHui, KajJabllMi, ATIOMHHUHN, KeEJIe30) H
CJIO’KHBIX BEIIIECTB, B TOM YHCJI€ UX BOJAHBIX PacTBOPOB (BOJIa, aMMHUAK, XJIOPOBOJAOPOI,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUABI MeTauioB I - I[TA rpymm, amomunus, menu (1),
nuHka, xenesa (II u III), okcunpr yraepoaa (I u IV), kpemuus (IV), azota u dpocdopa
(III u V), ceput (IV u VI), cepuucras, cepnas, a3otucrtas, a3oTHas, (ocdopHasi,
yroJibHAas1, KPEMHHEBAs KUCIIOTA U UX COJIM); ONMKUCHIBATH C OMOPOM Ha IUIAH U KIIIOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOEHHUS MOCJIE MPEIBAPUTEIIBHOTO aHajii3a I0J] PYKOBOJCTBOM
Mearora, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOMCTB, BO3MOKHOCTH
MPOTEKAHUS XMUMHYECKUX IMPEBPAIICHUI B Pa3JIUYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOIILYIO IPUPOIHYIO CPENLY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, aIrOpuTMy YYeOHBIX JIeWCTBHIA
MOJIEKYJIIPHBIC U MOHHBIC YPaBHEHUS PEaKIMi (B TOM YHCIIEe PEaKIMii HOHHOTO 0OMeHa
U  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI), WUIIOCTPUPYIOIINX XUMHUYECKHE
CBOWCTBA HM3Y4YCHHBIX KJaccoB / TpyNN  HEOPTaHWYECKUX  BEIIECTB, a TaKXKe
MOATBEPKAAIONINX TEHETUYECKYI0 B3aUMOCBSI3b MEXKIY HUMU;

YMEHHUE BBIYUCISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MAacChI
BEIIIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO AJIEMEHTAa B COCIMHEHUHU, MACCOBYIO JIOJIO
BEIIIECTBA B PAacCTBOPE, KOJUYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C ONMOpoON Ha
oO1ue GopMyJsibl; yMEHUE MTPOBOAUTE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEAKIUi 1
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB HIIM MPOJAYKTOB PEAKIIUH C
OTOpoi Ha 0Opaszell, aNroOpUTM yueOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAYYHOTO MO3HaHUs (HabOItoIeHne, U3MEPEHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU HM3YyUYECHUU BEIIECTB M XMUMHUYECKUX SIBJICHHUH C
OTOpOM Ha aJITOPUTM YYEOHBIX NEUCTBUM;, yMeHUe chHOpMyIUpOBaTh MpPoOJieMy H
MPEVIOKUTh TMYTH €€ PEIICHHs C TMOMOIIBIO Tearora; 3HaHWE OCHOB Oe30MmacHOU
paboThl C XWMHUYECKMMH BEIIECTBAMH, XHWMHUYECKOW TMOCYIOH M J1abopaTOpHBIM
000opy10BaHUEM;

HaJIMYue MPaKTUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIICCTBICHUS CJICIYIOIINX
XUMHUYECKUX HKCIEPUMEHTOB I10JI PYKOBOJCTBOM YUHUTEN C OOCYXKJIEHHMEM IlJaHa
PabOThI UJIM COCTABIICHUEM TAOIUIIbI:

W3Yy4YeHHE U onucaHue (U3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUYECKUMU SIBJICHUSMU;

OMBITHI, WUTFOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIINIA;

U3Y4YCHHUE CIIOCOOOB pa3/ieNieHUs] CMeCe;

MOJIYYEHHUE KUCIOPOJIa U U3YUYEHHE €r0 CBOMCTB;

MOJYYE€HHUE BOJIOPO/Ia U U3YUYEHUE E€r0 CBOMCTB;

MOJIYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;
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MOJIyYeHUE AMMHUAKA U U3YUYEHUE €r0 CBOMCTB;

MPUTOTOBJICHHE PACTBOPOB C OIPEACICHHOW MacCOBOM JOJEH pPacTBOPEHHOTO
BEIIECTBA;

UCCJICIOBAHUE M OINMCAaHUE CBOWCTB HEOPTaHUYECKUX BEIIECTB PA3IMUYHBIX
KJIACCOB;

NpPUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa U QeHoidTanenHa) s
OTnpeJeIeHHs XapaKTepa Cpeibl B paCTBOpPaX KUCIIOT U HIEJIOUEH;

U3YYEHUE B3aUMOJICMCTBHS KHUCIOT C METaulaMH, OKCHJIaMH METAJUIOB,
pPacTBOPUMBIMH U HEPACTBOPUMBIMH OCHOBAHUSIMHU, COJISIMH;

MOJIy4Y€HHE HEPACTBOPUMBIX OCHOBaHUI;

BBITECHEHUE OJIHOIO METaJlIa JPYTUM U3 PacTBOPA COJIH;

UCCJIEeI0BAHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U IUHKA;

pelIeHre  AKCIEPUMEHTAJbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHWYECKUX COCIMHEHUI;

pelIeHHEe  SKCIEPUMEHTANBHBIX  33aJad MO0 TeMe  «DJIEKTPOJIUTUYECKAS
JUCCOLIMALIUAY;

pelIeHUE DKCIIEPUMEHTAIBHBIX 33Ja4d M0 TeMe «BaxHeilne HeMEeTaulbl U UX
COCIMHEHHUS;

pelIeHNEe SKCIEPUMEHTAIBHBIX 3alad N0 Teme «Baxnelmme MeTamibl U UX
COCIMHEHHUS;

XUMUYECKUE KCIEPUMEHTBI, WILTIOCTPUPYIOIINE TIPU3HAKH TPOTEKAHUS PEAKIIH
HOHHOTO 0OMEHa;

KAUECTBEHHbIE PEAKUMU Ha NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBIL:
xXJopua-, Opomua-, uomua-, cynbdar-, docdar-, kapOoOHAT-, CHIMKAT-AaHUOHHI,
TUAPOKCUI-MOHBI, KaTUOHbI aMMOHHUS, MarHusi, Kajlblus, allOMUHUL, *ene3a (2+) u
xenesa (3+), menu (2-+), IIUHKa;

YMEHHME TPEACTaBIATh pPE3yJbTaThl JKCIEPUMEHTa B (QOpME BBIBOJOB,
J0Ka3aTeNIbCTB, TpauKOB U TAOJIHI] U BBISBJISTH SMIIMPUUECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUiaMu 0€30IacHOro oOpalleHusl C BELECTBAMU, UCIIOJIb3yEMbIMU
B TIOBCEIHEBHOM JKM3HM, a TakKe IMpaBUJIaMHU TOBEIACHHUS B LEISIX COEpexKeHUs
3I0POBbSl UM OKpYXKaloIlled MNpUPOAHONH cpeibl; MOHUMaHWE Bpena (OMacHOCTH)
BO3/JICHCTBUSL HAa >KMBBIE OpPraHU3Mbl OIPENEICHHBIX BEIIECTB, a TaKXkKe CIOCOOOB
YMEHBLIEHUSI W NPEIOTBPAIICHHUS] MX BPEAHOTO BO3ACHCTBUS; NMOHUMAHUE 3HAYECHUS
KUPOB, OEJIKOB, YIJIEBOJIOB ISl OPraHU3Ma YeJIOBEKa;

BJIAJ€HUE OCHOBAMM XHMMHUYECKOM TIpPaMOTHOCTH, BKJIIOYAIOLIEH YyMEHHUE
MpaBUJILHO UCIOJIb30BaTh HW3YYEHHBbIE BEIIECTBA M Marepuanbl (B TOM YMHCIIE,
MUHEpaibHble YI0OpEHUs, METAJJIbl M CIUIaBbl, IPOIYKTHI NMEpPEepabOTKU MPUPOIHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO Tra3a, HepTH) B OBITY, CEIbCKOM
XO35MCTBE, Ha TMPOU3BOJCTBE;, YMEHUE MPUBOAUTH MPUMEPHI  MPABUIBLHOTO
MCIIOJIb30BAHUS N3YUYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHE YCTaHABJIMBATh CBSA3M MEXIY PEalbHO HAOJI0IaeMbIMH XUMHUYECKUMU
ABJICHUSIMU M TPOILIECCaMHU, MPOUCXOASIIUMU B Makpo- U MHKPOMHUPE, OOBICHATH
NPUYMHBI MHOTOOOpa3usi BELIECTB; YMEHHUE HHTETPUPOBATh XUMUYECKHE 3HAHUS CO
3HAHUSAMU JPYTUX Y4eOHBIX MPEIMETOB C MOMOIIBIO MIEAarora;

21



npeacraBieHne o chepax mnpodeccHoHATBLHON AESTENBHOCTH, CBS3aHHBIX C
XUMUEH UM COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAHHBIMU Ha JOCTHIKEHUSX
XUMUYECKOM HayKH; HaJIUM4Me OmbiTa paldoThl C Pa3IUYHBIMU HCTOYHUKAMHU
uHboOpMaIMM 10 XUMHH (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa, CJIOBapu, CIPABOUYHHKH,
MHTEPHET-PECYpChbl) C OMNOpPOMl Ha aIrOpUTM: yMEHHE OOBEKTHUBHO OIICHUBATh
UH(GOPMAIIUIO O BEIIECTBAX, UX MPEBPAIECHUAX U MPAKTUIECKOM MPUMEHEHHH.

TpeOoBaHHs K MpPEeAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TNpeaMeTa
«XUMHUSD», pacIpeIeTICHHBIE 110 TOAaM 00y4YCeHHUS

Pe3ynpTaThl 1Mo rogam (OpMYIHMPYIOTCS [0 OPUHIUNY J00aBJICHHS HOBBIX
pe3yJabTaTOB OT IoAa K rOdy, YK€ Ha3BaHHBIE B NPEIBIAYIIMX TOAax IO3UIUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PE3YbTaThl OUEPEAHOIO TOJa
10 YMOJIYaHHIO BKIIFOUAIOT PE3YIbTaThl MPEABIIYIINX JIET).

8 KIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHMHWYECKHX [MOHATHI: aTOM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJIIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAacCa, MacCOBAs IOl XUMHUYECKOTO JJIEMEHTA
B COCOUHEHUHU, MOJSIpHBIA O0O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3EKTPOOTPUIIATETLHOCTH ™, CTEIEHb OKHUCIICHUSI, XUMHYECKass  peaxuus,
KJaccu(puKauusg peakluil: peakuuyd COEAUMHEHUS, PEAKUUU Pa3JIOKEHMs, pPEaKIUu
3aMEIlEeHHs], peaKIMi 00OMEHa, PK30- U 3HJIOTEPMHUYECKUE PEaKLUU; *TermioBoil ekt
peakuuu’™; aapo atoma, dJIESKTPOHHBIN CJIOW aromMa, aTOMHasi OpOUTalb, paluyC aToMa,
XUMUYECKasi CBS3b, MOJISIPHAS U HEMOJSIpHAs KOBAJIEHTHAsl CBA3b, MOHHAsI CBSA3b, MOH,
KaTUOH, aHWUOH, PAacTBOpP, MaccoBas J0Jisl BellecTBa (MPOLIEHTHAs KOHILIEHTpAlus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNA (cM. 1. 1) u
MIPUMEHSThH 3TU NOHATHS MPU ONMKUCAHUY BELIECTB U UX MPEBPAILICHUIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHS (POPMYJI BEILECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUECKUX PEAKIIMM, 3JIEKTPOHHOTO OajaHca;

ONpEIENATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTENIEHb
OKHUCJIEHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSIX C OMOPOM Ha OmpenesieHus, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; NPHUHAMJICKHOCTh BEIIECTB K OIPEACIEHHOMY KIIACCY
coeMHEHUU 1O (QopmynaM; BHJI XUMHUYECKOM CBs3M (KOBAJICHTHAsT M HOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

MMETh NPEACTABICHUE O CUCTEME XHMHUYECKUX 3HAaHHUM, YMETh C MOMOIIbIO
YUUTENS MPUMEHSATh CUCTEMY XUMUUYECKUX 3HAHUM, JJIsl YCTAHOBJICHHSI B3aMMOCBSI3U
MEXy U3y4YE€HHBIM MaTEepPHAJIOM U NP MOJIYICHUH HOBBIX 3HAHWM, a TaK)Ke MpU paboTe
C UCTOYHHUKAMHU XUMHUYecKoW wuHbopmarmu. OpHEHTHPOBATHCS B TOHATHUSAX U
OTepupOBaTH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YUeOHBIX 3aTaHHUH
Y pEUIEHUM PacUETHBIX 33J1ay C ONOPOM Ha aJITOPUTM YYEOHBIX NEHCTBUN H3yYECHHbIE
3aKOHBl M TEOpPUM: 3aKOH coxpaHeHuss Maccel, llepmonmuecknii 3axon [I.H.
MenpeneeBa, *3aKoH MOCTOSIHCTBA cOCTaBa®, 3akoH ABOraipo; aTOMHO-MOJIEKYJIIpHast
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teopusi. CooTHOCUTH 00O3HAUEHMs, KOTOpble MMeroTcsi B Tabmuue «llepuommueckas
cucremMa  xumuueckux  anemeHtoB . M. MengeneeBa» ¢ UYHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX 3JIE€MEHTOB (COCTaB M 3aps sipa,
oOl1ee YMCIIo 3JIEKTPOHOB U pacIipe/ielIeHHe UX MO AIEKTPOHHBIM CIOSM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJEMEHTBhI; HEOPraHMYeCKUEe BEIIECTBa;
XUMHUYECKUE peakiuu (10 YHMCIy W COCTAaBYy YYAacTBYIOIIMX B pPEAKIMHU BEIIECTB, IO
TerIoBoMy 3P (HEKTy, M0 U3MEHEHUIO CTETIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXkAAasi ONUCAHUE NMPUMEPAMU MOJIEKYJSIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OITOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOECHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUN B Pa3IMYHBIX YCIOBHSX MOCIE
MPEIBAPUTENILHOTO OOCYXACHUS C IEAAroroMm;

BBIYNCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (POpMyse COEIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PAacTBOPE; MPOBOAMTH PACUETHl 10 YPAaBHEHHIO XUMHUYECKON PEaKkIHH C
OIIOPOW Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE OIEPALHA MBICIUTEIBHON JAEITEIIBHOCTH — aHaIU3 U
CHUHTE3, CpaBHEHHUE, OOOOLIEHHE, cHUcTeMaTH3alus, KiIacCU(PUKAIUs, BbISBICHUE
MPUYUHHO-CJIEJCTBEHHBIX CBS3€M — JJI1 M3yYEHHs] CBOWCTB BEIIECTB U XMMHUYECKHX
peaKklMii; ecCTeCTBEHHO-HAYYHbI€ METOJbl MO3HaHUS — HAOJIOJEHHE, WU3MEPEHHUE,
MOJEIIUPOBAHUE, SKCHEPUMEHT *(peanbHbld M MBICICHHBIA)® TMOJ PYKOBOJICTBOM
nejarora,

CJIeI0BaTh NpPAaBWJIAM IOJIb30BAHUS XMMHUYECKOW NOCYJI0M W J1abopaTOpHBIM
o00OpyZOBaHMEM, a TaKXe MpaBWjaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKUHUSMU IO BBINOJHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOITYYCHHIO U
coOUpaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y NPOBOAUTh XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHUCJIOT C TIOMOIIbIO HMHJMKATOPOB (JIakKMYyC, (eHon(TalenH, METUIOpaHX U 1p.),
MOATBEPKIAAOIINX KaYECTBEHHBI COCTAB HEOPTraHWYECKUX BEHIECTB (KauyECTBEHHBIE
pEeakLMK Ha HOHBI) [0/ PyKOBOJACTBOM I1€/1arora.

9 KIIACC

pPacCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSATHH: XUMHUYECKHH DJIEMEHT,
aToOM, MOJIEKyJla, WOH, KAaTHOH, aHWOH, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJICHTHOCTH, JJICKTPOOTPHUIIATEILHOCTh, CTCIICHh OKHCIICHHS, XMMHYECKasl pPeaKIus,
XUMHYECKasi CBS3b, *TemioBor A((PeKT peakuuu, MOJab*, MOJSpHBIN 00BEM, pacTBOD;
AIIEKTPOJIUTHI, HEJIEKTPOJIUTHI, DJICKTPOIUTHYCCKAs TUCCOIMAIIUS, PEAKIIMA HOHHOTO
oOMeHa, KaTalau3aTrop, *XMMHYECKOe paBHOBECHE, OOpaTUMble U HeoOpaTUMBbIC
peakuu’™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCINUTEIh, BOCCTAHOBUTEIb,
OKHCJIEHME W BOCCTAHOBJIEHUE, aJUIOTPOIUsi, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(koBaJieHTHasi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYEcKas peleéTka, *Koppo3us
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METaJUIOB, CIUIABBl; CKOPOCTh XHMHYECKOW pEaKIuu™®, MpeaeiabHO IOMyCTHMas
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. m. 1) u
NPUMEHSTH 3TH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUIT;

UCIIOJIb30BaTh 3HAKU W CUMBOJBI JUIsl (PUKCALIMKM PE3YyJIbTAaTOB HAOJIOICHUA,
cocTaBiieHHs] (GOpMyJ BEHIECTB U YPAaBHEHUN XUMMUYECKUX PEAKIMM, 3aIUCH JaHHBIX
ycioBuid 3aiad. Mcnonb3oBaTh 0003HaueHus, nMmeronuecs B [lepuoanyeckoit cucreme
1 TabJvIle PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJisl BBIIIOJTHEHUS
3a1aHUM.

ONpENENATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX DJJIEMEHTOB B
COCMHEHUAX PAa3JIMYHOIO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCY COEAMHEHUN C OINOPOW Ha ONPENENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BHUJIBl XUMUYECKOU CBSI3M (KOBaJEHTHAs, MOHHAS, METAJIMYECKAs) B HEOPTraHUUYECKHUX
COCIMHEHUSIX; 3apsA]l MOHA IO XUMHUYECKOM ¢opmyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHCIOT M IIEJoYeH, *TUN KPUCTAUIMYECKOW PEMIETKH KOHKPETHOIO
BeIlecTBa™;

packpsiBath  cMbica  [lepuommyeckoro  3akona JI.MI. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMMAaHHE: *OMHUCHIBATH U XapaKTEpU30BaTh® TaOIMYHYIO
dbopmy Ilepuogmueckoil CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHasg noarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manble u
0oJIbIIINE TIEPUOABL, *COOTHOCUTH™ 0003HAYEHHUSI, KOTOPhIE UMEIOTCSI B MEPUOIUYECKOM
Ta0JuUIIe, C YUCTOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB
(cocTaB u 3apsj sapa, o01Iee YUCIo IEKTPOHOB U PACTIPEISNIEHUE UX MO JIEKTPOHHBIM
CIOsAM); *0OBICHATH® OOILIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XMMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUUN B Mpelesiax MallbIX MEPHOJIOB U TJABHBIX MOATPYIIl C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHTHI, HEOPraHMYEeCKHUE BEIIECTBA;
XUMHUYECKHE peakiuu (M0 YHCIy U COCTAaBYy YYACTBYIOIIMX B PEAKIIMHM BEUIECTB, IO
TerIoBoMy (G (EKTy, M0 M3MEHEHHUIO CTENCHEH OKUCICHHUS] XUMUUYECKHX AJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIHE U CHCIU(PHUIECKUEe XUMHUYECKUE CBOMCTBA
BEIIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXkIasi OMUCAHHUE MPUMEPAMH MOJICKYJSPHBIX U
VOHHBIX YPAaBHEHUU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM C OIIOPOU HA CXEMBI;

COCTaBJISAITh YPAaBHEHHUS DJICKTPOJUTUUECKON TUCCOIMAIMKM KHUCIIOT, MIEI04Yer U
COJICH; TIOJIHBIE W COKpalIEHHbIC YpaBHEHUsI PEAKIMd MOHHOTO OOMEHA; ypaBHEHUS
peakIuii, MOATBEPKIAIOIINX CYIIIECTBOBAHME T'EeHETUUECKON CBSI3M MEXK]y BEIIECTBAMH
Pa3JIMYHBIX KJIACCOB;

pacKkphIBaTh CYIIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PeaKIInii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXHOCTH TPOTEKAaHHUS] XUMHUYECKHX MPEBPAIICHUN TMOCIE MPEABAPUTEIBLHOIO
00CYXJICHHSI C TIe1aroroMm;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIO0 XHUMHYECKOTO 3JIeMEHTa 1Mo (OpMysie COCTUHEHHUS, MAaCCOBYIO OO
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BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETH MO YPABHCHUIO XUMHUYECKOW PEAKINH C
OTIOPO¥ Ha aNTOPHUTM;

CIIEJIOBaTh TPaBHWJIaM IIOJIB30BAHHUS XHMHUYECKOH MOCYAOW M JIabopaTOPHBIM
o0opy/moBaHUEM, a Tak)Ke IMpaBWJIaM OOpaIeHHUS C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKITUSMH TI0 BBITTOJIHEHUIO JTJaOOPATOPHBIX XUMHUYECKHX OTBITOB 1O MOJYUYEHHUIO U
COOMpPaHMIO ra3000pa3HbBIX BEIIESCTB (AMMHUaKa U YTJIIEKUCIIOro Tra3a);

NPOBOJNUTH PEAKINH, MOATBEP)KIAIONINE KAaYeCTBEHHBI COCTaB pPa3IMYHBIX
BEIIIECTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAaT-,
docdar-, cunmkar-, cyiabdar-, THIPOKCUA-HOHBI, KATHUOHBI aMMOHHUS W HOHBI
M3YYCHHBIX META/UIOB, TPHUCYTCTBYIONIME B BOJHBIX PACTBOpPaX HEOPTAaHUYCCKUX
BCIIECTB;

MPUMEHSATH OCHOBHBIC OIEPAllMA MBICTUTEIBPHOW NEATCIbHOCTH — aHallu3 M
CUHTE3, CpaBHEHHE, O0000IIeHUEe, CHUCTEeMaTH3allli0, BBISIBJICHUE  MPUYHUHHO-
CJIEJICTBEHHBIX CBSI3€H — JIJIS1 WM3YYECHMs] CBOMCTB BEIECTB M XMMHUYECKUX PEaKIU;
€CTECTBEHHO-HAY4YHbIC METOJIbI MMO3HAHUSI — HAOIIO/IEHNE, U3MEPEHUE, MOJICIIUPOBAHHE,
AKCIIEPUMEHT (peabHBIA U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC (2 u B Hexemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3iesioB U DJieKTpOoHHbIE (HU(PPOBHIE)
KoHTpoJsbHbIE IMpakTHueckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoTsI padoThbI
Pa3nen 1. [lepBoHavajibHbIe XUMHUYECKHE MOHATHSI
XuMmus — BaxkHas 001aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemecTBa 1 XuMHu4eckue 15 1 bu6mmorexa [IOK

' peaKiuu https://m.edsoo.ru/7f41837¢c
Wroro mo paznery 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bub6nuoreka LIOK

' 00 oKcHIax https://m.edsoo.ru/7f41837¢c
29 Bognopon. [Tonsitue o kucnorax 8 1 bu6mmoreka [LIOK

' H COJIAX https://m.eds00.ru/7f41837¢
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 Bbu6mmoreka [JOK

' OCHOBAHHSIX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIACChI 1 1 1 bubmuoteka [IOK

' HEOPraHWYECKUX COCTUHEHUM https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 30
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Pa3nen 3. [lepuoanueckuii 3axkon u llepuoanyeckas cucrema xumnueckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

27




[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHYECKAs CBS3b. BuGiorexa LIOK

32 OxucamTesyHo- 8 2 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCJIIBHBIC peaKHI/II/I

Hroro o paszerny 15 Et?gln(feedﬁﬁ%f41837c
PesepBHOE BpeMst 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837c

OBHIEE KOJIMYECTBO YACOB I1O 68 5

[TIPOT'PAMME
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9 KJIACC (2 u B Hegento, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

KoanyectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (1uubp )
NpPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTbI padoTsI
pecypchbl
Pa3nes 1. BemecTBO M XUMHYeCKHe peaKkUA
11 [ToBTOpEeHME U yriayoieHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IelIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peaxumii https://m.eds00.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnmnoreka [JOK
' XHMMHUUYECKHUE PEAKIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasnen 2. Hemera/ibl M MX cOeMHEHUSA
51 OO6m1ast XapaKTEPUCTHKA XUMUYECKHUX 4 1 bubnmnoreka [IOK
' anemeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMHUUECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
' PyTHEL. L-6p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
2.3 aneMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
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OOm1ast XapakTepUCTUKA XUMHUYECKHX

Bu6mmoreka [JOK
2.4 IVA- . 8
aﬂeMeHTUOB TPYmIbL. YIACpOL 1 https://m.edsoo.ru/7f41a636
KPEMHHH B UX COCTMHCHHS
Wroro mo pazneny 25
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Paznen 3. MeTaJJIbI M BX COeIMHEHUS

. bu6mmoreka [IOK
3.1 Obmpe CROHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme Metayuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
41 BemecTBa 1 MaTepHalbl B )KU3HH YeJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68
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