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[NOACHUTEJIBHAA 3AITMCKA

[Tpumepnas paGouasi mporpaMmma 1O XHMHUHU JJIsI OOYHYaIOMIMXCS C 3aEPXKKOM ICUXHMYECKOTO
pasButus (nanee — 3[IP) Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUS COCTaBICHA B COOTBETCTBHH C
denepanbHbIM TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHJAPTOM OCHOBHOTO OOIIEro 0O0pazoBaHHA
(ITpukaz Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM
octuin  Poccuiickoit ®@eneparuu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC 0O0O0),
[IpumepHO#l ajganTUpOBaHHOM OCHOBHOM OOpa30BaTENbHOM IPOrpaMMOil OCHOBHOIO  OOIIEro
o0pa3zoBaHusi 00YJaIOIIMXCS C 3a/IePKKOM TCHUXHYECKOro pa3BuTHs (0100peHHon pemernnemM OYMO
mo o6memMy obpa3zoBanuio (poTokoin oT 18 mapra 2022 r. Ne 1/22)) (maee — ITAOOIT OOO 3I1P),
[IpumepHoil paboueil mporpaMmsl y4eOHOTO MpeaMeTa
«Xumus» (6a30BbIi ypoBeHs), [IpuMepHOi mporpaMmmMoil BOCOUTaHUs 00Oy4aronuxcs Npu MNOJIy4eHHH
OCHOBHOTO 00111ero 00pa3oBaHMs, C YUETOM paclpeAeseHHbIX 10 KiIaccaM MpoBepsieMbIX TpeOOBaHUIM
K pe3ysibTaTaM OCBOEHHMsSI OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus 1
AIIEMEHTOB COJICpP)KaHMs, MPEJICTABICHHBIX B YHHUBEpPCAIbHOM KoudukaTope mo xumun, KoHmenmm
IpenojaBaHusl yueOHoro npenMera «Xumus», B o0pa3oBaTesIbHbIX oprannzanuax P®, peanusyromux
OCHOBHbIE 00111e00pa30BaTeNbHbIE TPOTrPAMMBI.

OO0mas xapakTepuCTHKA Y4eOHOro npeamera «XuMHsD)

VY4eOHbIil npeaMeT «XUMHUsD BXOJUT B MPEAMETHYI0 001acTh «EcTecTBEHHOHAYUHbIE ITPEIMETHD.

B cucreme ecrecTBeHHOHAYYHOTO 00pa30BaHUSAXUMHUSI KaK YIeOHBIN MpeaMeT 3aHUMAaeT BaXXHOE MECTO
B IIO3HAHUU 3aKOHOB MPHUPOAbI, (OPMUPOBAHMU HAYYHOM KapTUHBI MHpPA, CO3JAHUU OCHOBBI
XUMHYECKUX 3HAHUM, HEOOXOIUMBIX JUIsl TIOBCEAHEBHOW >KM3HHU, HABBHIKOB 37J0POBOTO M 0€30MacHOIO
JUIA 4eJoBeKa M OKpYXalollell ero cpeiasl oOpa3za »U3HU, a TaKK€ B BOCIUTAHUHM 3KOJOTHYECKOU
KYJIbTYpHI.

VYCnemHocTs U3ydeHus: XMMUHM CBA3aHa C OBJIAJCHUEM XUMHUYECKHM S3BIKOM, COONIOICHUEM
mpaBuil  0e30MmacHOM pabGoThl MpHU  BBIMOJIHEHWH XUMHUYECKOIO JKCIEPHMEHTa, OCO3HAHUEM
MHOTOUYHCIIEHHBIX CBSI3€M XMMUU C APYTMMHU MPEIMETaMHU LIKOJBHOTO Kypca.

[IporpamMmma BkiIFO4aeT B ceOsl OCHOBBI HEOPTAaHMYECKOW W OPraHMYECKOW XuMmuu. [ maBHOU
uaeeil MporpaMMbl SIBJISIETCS CO3[JaHHe 0a30BOro KOMIUIEKCAa OIMOPHBIX 3HAHUN 10 XUMUH,
BBIPKEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3pacTy O0Oy4aroUuXcs U UX 0COObIM 00pa30oBaTENIbHBIM
MMOTPEOHOCTSM.

B coxmepxaHum n1aHHOTO Kypca MpPEACTABICHbl  OCHOBOIOJAramIIne XUMHYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOUYAIOIIME U3YYEHHE COCTaBa M CTPOEHMS BEIIECTB, 3aBUCMMOCTH HUX
CBOWCTB OT CTPOEHHMs, IPOTHO3UPOBAHUE CBOMCTB BEUIECTB, HCCIEAOBAHME 3aKOHOMEPHOCTEU
XUMHUYECKUX IPEBPALLCHUIN U ITyTeH yIpaBiIeHUs UMUB LEJSIX [TOJTY4EHHUS BEIECTB U MAaTEPUAJIOB.

TeopeTnueckyto OCHOBY H3Y4Y€HUsI HEOPraHMYECKOM XHMMHMHM  COCTABJISIET  aTOMHO-
MOJIEKyJIsipHOEe yueHue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMuU

CBEICHUSIMM O CTPOCHHMM AaTOMa, BMJAX XUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSX IPOTEKaHHs
XUMUYECKUX peaKIuii.

B u3yuenun Kypca 3HaUMTEIbHAS POJIb OTBOJUTCS XUMHUECKOMY DKCIIEPUMEHTY: ITPOBEIECHUIO
MPAKTUYECKUX M JabOpaTOpHBIX padOT, OMMCAHHIO PE3YAbTATOB YUYEHHYECKOIO SKCIEPUMEHTA,
COOJIIFOJICHUIO HOPM U NpaBMJl 6€301acHOM paboThl B XUMHUECKOM JabopaTopuu.

Peanu3anus naHHOW mporpaMMmbl B mpoliecce 0OydeHHUs Mo3BoUT oOydarommmes ¢ 3[1P
YCBOUTH KJIHOYEBBIE XUMUYECKUE KOMIIETEHIIUH U MIOHATH POJIb U 3HAYEHHE XUMHUHUCPEAN IPYTHUX HAYK O
IIPUPOJIE.

N3yuenne XxumuM crnocoOcTByeT pa3BuTHIO y oOydarouuxcs ¢ 3[IP mpocTpaHcTBEeHHOTO
BOOOpaxkeHus1, (yHKIMOHATIBLHON I'PaMOTHOCTH, YMEHHUSI BOCIIPUHUMATh U KPUTHUECKU aHAJIM3UPOBATh
uHpOpMAIMIO, MPEJACTABICHHYI0O B pa3IMYHBIX QopMmax. 3HAUYUMOCTh NpeAMeTa Ui Pa3BUTHS
KHU3HEHHOW KommeTeHuun oOywaronuxcs ¢ 3[IP 3akmiouaercs B YCBOGHHM OCHOBBI XHMHYECKUX
3HAaHUI,HEOOXOIUMBIX JUIsl TOBCETHEBHON KM3HH; HABBIKOB 37I0POBOTO M O€301aCHOTO JUIYeNIOBEKa U
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OKpYXKarollei ero cpensl o0pasa *Ku3HU; GOPMUPOBAHUH HKOJIOTHUECKOW KYIbTYPHI.

[Iporpamma oTpakaeT cojepkaHue OOydeHHs MpeaMeTy «XHUMHs» C Y4eTOM OCOOBIX
oOpa3oBaTeNbHBIX MOTpeOHOCTEH oOyuatomuxcs ¢ 3[1P. OBnageHne yueOHBIM MPEIMETOM «XHUMUS
MPEICTABISET ONPEACICHHYIO TPYIHOCTh st oOyvaromuxcsi ¢ 3I1P. DTo cBsizaHO ¢ 0COOCHHOCTAMU
MBICTUTEIBHON NesITeIbHOCTH, IEPHOANYECKIMH KOJICOAHUSIMU BHUMAHHS, MaJIbIM 0OBEMOM ITaMSATH,
HEJ0CTaTOYHOCThIO OOLIEro 3amaca 3HaHWM, MOHMKEHHBIM IO3HABATEJIbHBIM HMHTEPECOM U HHU3KUM
YPOBHEM PEUEBOT0 PA3BUTHSI.

JUia mpeononeHus TPYyIHOCTEW B H3y4eHUH Y4eOHOro mpenMera «XUMHS» Heo0Xoauma
ajanranus o0beMa M XapakTepa yueOHOro MaTepuana K I03HAaBAaTEIbHBIM BO3MOKHOCTSIM JAHHOMN
KAaTeropun OOY4YaloIMUXCs, Yy4e€T MX OCOOEHHOCTEM pa3BUTHUSA: UCIOJIb30BAaHUE AJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBS3€H, IOCTENEHHOE YCII0KHEHUE U3Yy4aeMOro MaTepuara.

[Ipn um3ydyeHHH XUMHUU HEOOXOJMMO OCYIIECTBIISATh B3aWMOJEWCTBHE Ha IOJUCEHCOPHOU
OCHOBE.

TeopeTnueckuii Matepuall pEKOMEHIYETCS U3y4aTh B MPOILIECCE MPAKTUYECKOW JAEATEITbHOCTH.
Bo03MOXHO BbIieNIeHHE OTJENbHBIX YPOKOB Ha pELIEHUE 3a7a4 B CBSI3U COCIIOKHOCTHIO aHaIM3a TEKCTa
obyuarormumucs ¢ 3IIP. Opranuueckoe €IWHCTBO MPAKTUYECKOW W MBICIUTEIBHON JeATEIbHOCTH
oOyyarouuxcs Ha ypoKax XHUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOECHHMIO Oa3MCHBIX
XMUMHUYECKUX 3HAaHUN U yMeHuUH. Ocoboe BHUMAaHHME TNPU U3YUYEHUU XUMHUHU YIEISETCS H3Y4EHUIO
«CKBO3HBIX» MOHATUH U (OPMUPOBAHHIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Heau u 3a1a4n U3yueHHUsi y4eOHOro npeaMera « XuMus»

Obwue yenu n3ydeHus y4eOHOTO mpeameTa «XuMus» npezactasieHbl B [IpumepHoil paboueit
MIpOrpaMMe OCHOBHOTO 00111ero oopazoBanusi. OHHAKTyaIU3UPOBaHbI C YU€TOM HOBBIX PUOPUTETOB B
CUCTEME OCHOBHOTO 00IIero o0pa3oBaHus, HAMPaBICHHOCTH OOy4YeHHs] Ha pa3BUTHE U CAMOPA3BUTHE
JUYHOCTH, (GopMHUpOBaHUE €€ HMHTEUIeKTa U oOuiel KyabTypel. OOydeHHE YMEHUIO YUUThCA H
MPOJIOJIKATh CBOE 00pa30oBaHHE CaMOCTOSITENILHO B HACTOSAIIEE BPEMS SBIISIETCS OJHON M3 BAXKHEHIIINX
GyHKIMM y4eOHBIX TPEIMETOB, B TOM YUCIE U «XHUMHI.

st obyuarormuxes ¢ 3I1P, Tak jke, Kak W JJii HOPMATUBHO Pa3BHBAIOIINXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO O0Opa30BaTENIbHYIO MPOTpaMMy, JTOMHUHHpPYIOIIEe 3HAYCHHE MPUOOPETArOT
Takue yenu, Kak:

" (opmupoBaHME HWHTEIUIEKTYaIbHO pA3BUTOM JIMYHOCTH, TOTOBOM K COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY MPUHATHIO PEIIEHUH, CIOCOOHOHN aanTUpOBaThCs K OBICTPO MEHSIOLIUMCS
YCIIOBUSIM KH3HU;

® HampaBJICHHOCTh 00YYEHHUs Ha CHCTEMATHYeCKOe MPUOOIIEHUE YYalIUXCs K CaMOCTOSATEIbHON
MO3HABATEIbHONW  JICATEIBHOCTH, HAyYHBIM W  IPAKTHUYECKMUM METOJaM  IO3HaHUf,
(hopMHPYIOIIUM MOTHBAILIMIO M PA3BUTHE CIOCOOHOCTEH K XUMUU;

® o0Oeclie4yeHHE YCIOBUH, CIIOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOYYaromMMHCS  OTbITa
pa3zHooOpa3HON AESITeTbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHI[1H ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IMYHBIXBHIOB ACITEIbHOCTH;

" (opmupoBaHUE YMEHHI OOBSCHITH U OLICHUBATH SIBJICHHS OKPYXKAIOIIEr0 MUpa Ha OCHOBAHUU
3HAHWI U OTBITA, IONYYEHHBIX MPU U3YUYEHUU XUMUU;

" (dopmupoBaHHE y OOYYAIOIIMXCS TYMAHHCTUYECKUX OTHOIIEHUH, MOHUMAaHUS IIEHHOCTU
XUMHYECKUX 3HAHUU N7 BHIPAOOTKM DIKOJOTHYECKH 11€TIeCO0O0pa3HOTr0 TOBEAEHUs B OBITY U
TPYJOBOM JEATENBHOCTU B LIEJISIX COXPAHEHHUS! CBOETO 3JI0POBbS U OKPYKAIONIEH MPUPOJHON
Cpelsl;

® pa3BUTHE MOTHBALIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U CAMOBOCHHUTAHUIO HA
OCHOBE YCBOCHHS OOIIEYEIOBEYECKHX I[EHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
MpoQHIIs U HAMPABICHHOCTH JATbHEHUIIIEro 0O0yueHusl.

Kypc HampaBiieH Ha pelieHue Clenyrlnx 3a0ay, 00eCTIeUnBAIONINX PEATN3AIHI0 THYHOCTHO-
OPUEHTHUPOBAHHOTO M JEATEIILHOCTHOTO MOAXOJ0B K oOyueHuto xumuu oOydarommxcs ¢ 3[1P wHa
ypOBHE OCHOBHOTO 00111er0o 00pa3oBaHHs:

u (bOpMI/IpOBaHI/Ie NEpBOHAYAJIbHBIX CUCTEMATU3UPOBAHHBIX HpGI[CTaB.HeHI/If/'I O BCHICCTBaAX, HUX
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IIPEBpALICHUAX U IPAKTUYECKOM IIPUMEHEHHMM; OBJIAJACHUE IOHATUWHBIM alllapaToM H
CUMBOJIMYECKUM S3BIKOM XUMUH;

® 0co3HaHME OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHYECKOWH HayKd Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUYECKUX IMPEBPALICHUN HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB KaK
OCHOBbI MHOTHUX $IBJIGHUM JKMBON W HEXKUBOH MpPUPOAbI; YIIyOJIEHWE IpEeACTaBICHUN O
MaTepUaIbHOM €IMHCTBE MUDPA;

" OBJAJICHUE OCHOBAMHU XHMMHYECKON IPAaMOTHOCTH: CITIOCOOHOCTHIO aHATTU3UPOBATH U OOBEKTUBHO
OLICHMUBATD )KU3HCHHBIC CUTYyalluH, CBA3AHHBIC C XI/IMI/ICf/'I, HaBBIKAMHK 0€3011aCHOTO 06paHIeHI/I$I C
BCIICCTBAMHU, MCIIOJIb3YEMBIMHU B HOBCGI[HCBHOﬁ JKM3HHU, YMCHUCM aHAJIU3UPOBATL U
IUTAHUPOBATh OKOJOTHYECKH Oe30MacHOe IOBEICHHE B IENIAX COXPAHEHUS 3/I0POBbS |
OKpYKaroIlEen Cpeibl;

" (popMupoBaHHE YMEHUN yCTAHABIMUBATH CBSI3U MEXIY PEATHHO HAOIIOMaeMBbIMH XUMUYECKUMHU
SABJICHUAMU W IIpOLECCaAMU, MMPOUCXO AAIUMHA B MHKPOMHUDPE, 00BACHSTH MMPUYINHBL
MHOTOOOpa3usi BEIIECTB, 3aBUCHUMOCTh WX CBOWCTB OT COCTaBa W CTPOCHHUS, a TaKKe
3aBUCHUMOCTb NIPUMECHCHHA BCIICCTB OT UX CBOI>'ICTB;

u HpI/IO6pCT€HI/I€ OIbITa HWCIIOJIB30BaHUA PA3JIMYHBIX MCTOAOB M3Y4YCHHA BCHICCTB, Ha6J'IIOI[eHI/I$I
3a HMX MIPEBpAlICHUAMU IIPU MOPOBCACHUHU HCECIOXKHBIX XHUMHUUYCCKHX OKCIICPUMCHTOB C
WCIIOJIb30BaHUEM J1a00PaTOPHOTO 000PYIOBAHMS U PUOOPOB;

" (popMupoBaHWE TPEICTABICHUA O 3HAUYEHWW XMMHYECKOW HAYKH M PEIICHHH COBPEMEHHBIX
OKOJIOTUYECCKUX HpO6J'IeM, B TOM 4YHUCJIC B MPCAOTBPAIICHUN TCXHOI'CHHBIX W OKOJOTHUYCCKUX
KaracTpod.

MecTto y4eOHOro npeaMera «XuMHUsD> B y4eOHOM IJIaHe

B cootBerctBuM ¢ DenepanbHBIM TOCYIAapCTBEHHBIM 00pa30BaTElIbHBIM  CTaHAAPTOM
OCHOBHOTO 00IIero o0pa3oBaHHs Y4YEOHBIH MpeAMET «XHUMHS» BXOIUT B TMPEIAMETHYIO 00JacTh
«EcTecTBeHHOHAyUHBIE IPEAMETHI» U SBISETCS 00sS3aTEAbHBIM I U3Y4EHUS.

Y4eOHbIM MIaHOM Ha €€ u3ydeHue oTBeZeHO 136 yueOHBIX 4acoB — M0 2 4 B HeAeH0 B 8 U 9
KJIaccaxX COOTBETCTBEHHO.

Conepkanue y4eOHOro TIpeaAMeTa «XHUMHS», TNpenactaBieHHoe B IlpumepHoir paboueit
nporpamme, cootBerctByer PI'OC OOO, paszpaborano ¢ yderom IIpumepHON OCHOBHOM
o0Opa3oBaTeabHON IPOrpaMMbl OCHOBHOTO OO0IIero 00pa3oBaHusl MO y4eOHOMY MpeAMETy «XUMUs»,
cooTBeTcTBYeT [IpuMepHON amanTHpOBaHHOW OCHOBHOW 00pa3oBaTeIbHON MPOTpamMMe OCHOBHOTO
oOmiero o0pa3oBaHus 00YJAIOIIUXCS C 3a/IEPKKOM MCUXUYECKOTO Pa3BUTHSI.

COJAEPKAHUME YYEBHOI'O IPEAMETA «XUMUS»

8 KJIACC

ITepBoHayaabHBIE XUMHYECKHE IIOHATHS

[Ipenmer xumuu. Porv xumuu 6 dcusHu yenosexa'. Tena u BemectBa. DU3NUECKUE CBOWCTBA
BEILIECTB. ATperaTHOE€ COCTOSIHUE BEUIECTB. Xumusa 6 cucmeme Hayk. UucTble BellecTBa U CMECH.
CrniocoOwr pa3nenenusi cmeceil. [IpaBuna Ge3omacHOro oOparieHusi ¢ BEleCTBaMU U JTaOOpPaTOPHBIM
obopynoBanueM. [louamue 0 Memooax nO3HAHUSA 8 XUMUU.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHTHI. 3HAKU (CHMBOJIBI) XUMHUYECKUX DIEMEHTOB.
OTtHocuTenbHas aToMHasi macca. [IpocTeie u cnoxHbIe BelecTBa. ATOMHO- MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyna. BaneHTHOCTh aTOMOB XUMUYECKUX JJIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmasa éewgecms. OTHOCUTENbHAS MOJIEKYJIsipHas macca. MaccoBasi 1oJisl XMMUUYECKOTO AJIEMEHTa B
COCIUHEHUU.

du3nyecKue U XUMUYECKHE sBICHUA. XUMHUYECKas peakuys. [[pu3Haku XMMUYECKUX PEAKLUN.
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VYpaBHEHHS] XUMUYECKUX peakiuil. 3aKOH COXpaHEeHHUsI Macchl BemecTB. Kiaccupukaust XaMU4ecKux
peakuuii (CoeAMHEHMs, Pa3JIOKEHUs, 3aMEIICHHUs1, 0OMEHa).

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH IMOCYNO#, ¢ mpaBWiIaMu pabOTHl B
naboparopur U mpuéMamMu oOpaimieHus ¢ J1ad0paTOpPHBEIM 00OpPYJOBAaHUEM; U3YUYEHUE W OIMCAHHE
¢u3nvecKux CBOWCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB; HaONOJeHHE (pru3nuecKuX (TUIaBICHUE
BOCKa, TasHUE JIbJla, paCTUPAHUE caxapa B CTYIKE, KUIIEHWE M KOHJEHCAIUs BOJbl) U XMMHUYECKHX
(ropeHue cBeud, MPOKATUBAHUE MEIHOU MPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCJIOTOMW) SBIICHUU,
HAOJIO/IGHUEe W OMNHMCAHWE TIPU3HAKOB MNPOTEKAHMS XWMHUYECKUX peakuuil (pas3iokeHue caxapa,
B3aUMOJICUCTBHE CEPHOM KHCIIOTHI C XJIOPHUIOM Oapusi, pasioxkenue ruapokcuaa meau (1) mpum
HarpeBaHUH, B3aUMOJICHCTBUE XKese3a ¢ pactBopoM conu Menu (II));u3yuenue crnocoOoB pas3ieneHus
cMmecedl (C TIOMOIIBI0 MarHumra, (QUIBTPOBAHWE, BBIMAPHBAHWE, AWCTHIULINMSA, Xpomarorpadus),
MIPOBEJIEHNE OUYMCTKU MOBApEHHOW COJIM; HAOJIOJIEHUE U ONMCAaHUE Pe3yJbTaTOB MPOBEACHUSI OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MACChl; CO3JJaHUE MOJIEIe MOJIEKYI (1IapOCTEPIKHEBBIX).

Baskneiiue npeacTaBuTe M HEOPraHMYECKUX BEIECTB

Boznyx — cmech razoB. CocrtaB Bo3myxa. Kuciopom — dIeMEHT M TPOCTOE BEMIECTBO.
HaxoxpeHne Kuciiopoga B Tpupojie, (U3NYSCKUE W XUMHUYECKHE CBOWCTBa. Peaknmu ropeHus
MIPOCTHIX U CIIOKHBIX BemecTB. CrocoObl MOMYYEeHUST KUCIOPOa B JTA0OPATOPUH U HPOMBIULEHHOCHIU.
[Tpumenenne kucnopona. Ilonstne o0 oxcumax. Kpyroopor kucmoponma B mpupone. O30n —
AIIOMPONHAS MOOUDUKAYUSL KUCTIOPOOA.

Tennosoti  3¢ghexm  xumuueckou peakyuu, mepmMoxumudeckue yYpagHeHus, dK30- U
SHJIOTEPMHUUECKUE PEAKIUU. TONIUBO: YeOolb U MemaH. 3azpsazHenue 6030yXd, yCuieHue

NapHuK08020 3¢ghexma, pazpyuienue 030H08020 CIOs.
Bonopon — snemeHT u mpocroe BemiecTBo. HaxoxkaeHnue Bomopoda B mpupoje,huznyeckue
U XMMUYECKHE CBOWCTBA (Ha MpUMepe B3aUMOJICHCTBUS C HEMETalJIaMi MOKCHaMH METaJlJIOB),
MIpUMEHEHHE, cnocobwl nonydenus. Ilonarue o kucnortax u cossix.KonuuectBo BemrectBa. Mosib.
Monsipras Macca. 3akoH ABoraapo. MossipHbiii 00bEM razoB. Pacuersl mo xumuueckoit popmysie.

Quzuueckue ceolicmea 600vl. Boma. Ee cocrtaB, crtpoeHnme u Moliekynbl. Booa kak
pacmeopumens. PactBopbl. [lonamue 0O HacblueHHbIX U HeHacblyeHHblX pacmeopax. Ilonamue
pacmeopumocmu 8ewecmé 6 6ode. PacueT MaccoBOil oM BemiecTBa B pacTBOpe (MpOIEHTHAs
KOHLIEHTpauus). MaccoBasi 70 BEIIeCTBA B PACTBOPE. Xumuueckue ceoucmea 600vl (pasiodicenue,
peaxkyuu ¢ Hampuem, OKCUOoM Kanvyus, okcuoom cepul (IV) peaxyuu ¢ memannamu, KUCIOMHbIMU U
ocHogubiMu okcuoamu). Ilonamue 06 ocnosanusx. Pons pacmeopos 6 npupoode u 6 dcusHu 4enosexa.
Kpyzo6opomeoodsi 6 npupode. 3arpsizHenne NpupoHbIx Boj. OXpaHa U OYUCTKA IPUPOTHBIX BOJI.

Baxkneiime kimaccel HeopraHWMYeckux coenuHeHui. Knaccudukamus HeOpraHUYecKHX
coenuHeHuil. Okcunpl: cocTaB, Kilaccudukanus (KUCIOTHBbIE, OCHOBHBIC, amgomephuvie,
Heconeobpasyiowue - Ha npumepe okcuoa yeaepooa (II) u oxcuoa aszoma (1)), momenxiamypa.
Ilonyuenue u XMMHUYECKUE CBOWCTBA OKCUIOB (B3aMMOJICHCTBUE C BOJOH, KHUCIOTAMH, IIEIOYaMH).
OcHoBanus. Knaccuduxanuss ocHoBaHUM: HIENOUM M HEpacTBOpUMBIE OcHOBaHHMS. HomeHkiatypa
ocHOBaHUU. DuU3NYECKUE U XUMUYECKHE CBOWCTBA OCHOBAHMU (B3aUMOJICHCTBUE C OKCHIAMU
HEMETAIJIOB, KUCIIOTaMHU, COJISIMU). [1onyueHue ocHosanuii.

Kucnotel: coctaB, kiaccudukanus, HOMEHKIATypa, (pU3HUecKhe M XUMHUYECKHE CBOWMCTBA
(B3auMoelicTBHE ¢ MeTallJIaMHi, OCHOBHBIMU OKCHJIAMH, OCHOBAHUSIMH, COJISIMU, Ha TIPUMEPE COJISTHON
U CEpPHOH KUCIOT), cnocobwl nonyuenus. Psan aktusHoctumetamuioB H. H. bekerosa. Conu (cpennue):
HOMEHKJIATypa COJIeH, cnocobOvl nonyyeHus, B3aUMOJICHCTBHE COJIEW C MeTallJlaMH, KHCIOTaMU,
LIEJI0YaMHU U COJISIMH, IPUMEHEHHE.

[Tonstue 06 am@oOTepHBIX TUAPOKCHIAX (HA MpUMepe LUHKA U AIIOMUHUA). XUMUYECKUe
ceoticmea (83aumoodelicmaue ¢ KUCIOMAaMU U Weaouamil, paziodiceHue npu Hazpeeanuu) u noaydeHue.

I'enernueckass cBs3p MeXAy KilaccaMHd  HEOPraHMYECKHUX  COEIMHEHMI.
I'enernueckue psbl.

XVUMHUYECKUI 3KCIIEPUMEHT: KAUECTBEHHOE OIPENEIIEHUE COJAEP)KAHUS KHUCIOpPOJa B BO3/YXE;

MOJIYYCHHUEC U U3YUCHUC CBOMCTB KHCJIopoaa; HaGHIO,Z[GHI/IC B3aPIMOIICI>'ICTBH}I BCIHICCTB C KUCIIOPOAOM U
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YCIIOBUSI BOSHUKHOBEHUS W MPEKPAIEHUsI TOpeHus (T0Xkapa); 03HAKOMIICHHE ¢ 00pa3iaMu OKCUIOB U
ONMCAHUE UX CBOWCTB; MOJIYYECHUE U U3y4YECHHUE CBOMCTB BOAOpOJa (TopeHue); HalIoeHue 00pasion
BEIIECTB KOJMYECTBOM | MOIIb; HWICCIieOBaHHE OCOOEHHOCTEH pPACTBOPEHHUS BEIISCTB C Pa3IUIHON
pacTBOPUMOCTBIO; TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOW J0JIEW pPacTBOPEHHOTO
BEILIECTBA; B3aUMOJICICTBUE BOJbI C METaUIaMH (HATPUEM U KaJibIlMeM) (BO3MOKHO HCIIOJIb30BAaHUE
BHJICOMATEpPHUAJIOB); OIPEACIICHUE PACTBOPOB KHUCJIOT M IIEJOYed C MOMOIIbI0 HWHIUKATOPOB;
HCCIICIOBAaHUE O0pa3loB HEOPTaHWYCCKUX BEIICCTB PA3JUYHBIX KJIACCOB;HAOIIOICHUE W3MEHEHUS
OKpacK{ MHIUKATOPOB B PACTBOPAX KUCIOT M IIENI0oueii; n3yuenue B3aumoernctus okcuaa meau(Il) c
pacTBOPOM CEpPHOM KHCIOTBHI, KHCJIOT C METaUIlaMH, pEeaKIUui HEeUTpaau3aluu; IMOJTyYCHUE
HEPaCTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO METaula JPYTMM W3 PacTBOpa COJH; PEIICHHE
SKCIEPUMEHTAIBHBIX3a/1a4 M0 TeMe «BakHeNre Ki1acChl HEOPraHMYECKUX COCTUHEHUIN.

Iepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema

xumnueckux 3jiementoB JI. U. MenaeneeBa. CrpoeHue aroMoB. XMMHYECKas CBSA3b.

OKHUCINTEJIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBbie MOMBITKH KJIACCU(PUKAUU XUMHUYECKUX d1eMeHTOB. [loHATHE O Tpymnmax CXOIHBIX
3JIEMEHTOB (ILIEJIOYHBbIE W MIENIOYHO3EMENbHbIE METAJUIbl, TaJIOTE€Hbl, WHEPTHBIE Ta3bl). Jremenmol,
Komopuvle 00pasyom amgomeptovle OKCUObl U 2UOPOKCUOBIL.

[Iepnognueckuit 3axoH. Ilepmommueckas  cucremMa  xuMuueckux  anemeHtoB I, U.
MemnneneeBa. Koporkonepuoanas u onurnronepuoonas hopmsel [leprnoaundeckoil CUCTEMbI XUHMHUYECKUX
anemenToB JI. . Menneneesa. Ileprnoasl u rpynmbsl. DHU3HYECKUN CMBICT MOPSAKOBOTO HOMeEpa,
HOMEPOB NEPUO/Ia U TPYIIIbI dJIEMEHTA.

Crpoenune atomoB. CocTaB aTrOMHBIX snaep. HMzomonwvi. IneKTpoHbl. CTpOCHHUE JIEKTPOHHBIX
0007109ek aTroMoB TiepBBIX 20 XxuMHudeckux anemeHToB Ilepromnyeckoit cucremsr JI. Y. Mennaeneena.
XapakTepucTUKa XMMHUYECKOTO 3JEMEHTa Mo ero mnojoxkeHuto B Ilepumomnueckoi cucreme JI. U.
Meuneneena.

3axonomepHocmu usMeneHUss C8OLICME IIIEMEHMO8 MAbIX NepUoo08 U 21AGHbIX NOOSPYNN, 8
3A8UCUMOCIU  OM  AMOMHO20 (NOpsAOK06020) Homepa 3nauenue Ilepuooduueckoeo 3akoHa u
Ilepuoouueckotl cucmembl XuMUYECKUX OINeMeHMO8 O/ pazsumus Hayku u npaxkmuxu. /. H.
Menoenees — yuénniii u epancoOaHuH.

Xumuyeckass cBs3b. KoBaneHTHas (moyispHass ¥ HEMNOJIsIpHasi)  CBA3b.
DnexmpoompuyamenbHOCMb AMOMO8 XUMUYecKux 21emenmos. Vlonnas cBsi3b.

Crenenp okxucienus. OKUCIUTETLHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl OKuCIeHus u
BoccTaHOBJNEeHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUH OSKCIIEPUMEHT: H3ydeHHEe O0Opa3loB BEIIECTB METAUIOB W HEMETAJUIOB;
B3aMMO/JICHCTBUE THAPOKCUAA IIMHKA C PAcTBOPaMHM KHUCIOT M IIEJIOYEH; IMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPH  OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
Pa3NoKEHUs1, COCUHECHHUS).

MexnpeaMeTHble CBSI3H

Peanu3arust MeXIpeIMETHBIX CBA3EH MpU U3YYEHUH XUMHHU B 8 Kilacce OCYyIIECTBISIETCS Yepes
UCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUN, TaK W TOHSATUH, SBISIOUIMXCS
CUCTEMHBIMH U1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO- HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO-HAay4YHbIe TMOHSTHS: HAay4HBIH (akT, TUNOTE3a, TEOPHs, 3aKOH, aHAIU3,
CUHTE3, KIacCHU(pUKaIUs, MePHOTUIHOCTh, HAOIIOACHNE, SKCIIEPUMEHT, MOJICTUPOBaHUE, U3MEPEHUE,
MOJI€Jb, SIBJICHHE.

®dusuka: Marepusi, aroM, DOJEKTPOH, TMPOTOH, HEWTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYIIA, NEKTPHUSCKUA 3apsif, BEUIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHUE
BEIECTBA, ra3, (PU3MUECKHUE BETUYHHBI, STUHUIIBI U3MEPEHUS,



KOCMOC, IJTaHEeThI, 3BE311b1, COJHIIE.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadust: atmocdepa, runpochepa, MHUHEpPAIBI, TOPHBIC TOPOABI, MOJE3HBICHCKOIIAEMEIE,
TOIIJINBO, BOOAHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHMUYeCKasi peaKkuusi

[lepnoguueckuit 3axoH.  llepuommyeckas  cucrema  XMUMHYECKUX  3ieMeHToB J[. M.
MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB XMMHYECKUX 3JIEMEHTOB
MEPBBIX TPEX NMEPHUOJIOB, KaUsl, KAIBLHSI U UX COCTUHEHUN B COOTBETCTBUU C MOJIOKEHUEM SJIEMEHTOB
B [lepuoanueckoii cucreme u CTPOEHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BHUIbI XUMHUUYECKOW CBSI3M. THMBl KPUCTAIMYECKUX  PEHIETOK,
3ABUCUMOCMb C8OLICME BeueCm8ad OmM MUna KpUCMAIIU4ecKol peuémKky U 6U0a XUMU4EeCKoU C853U.

Knaccudukanus ©u  HOMEHKIaTypa HEOPTraHWYECKHUX  BEHIECTB  (MEXKIyHapoJHAas U
TpUBHAJIbHAs). XHUMHUYECKHE CBOMCTBA BEHIECTB, OTHOCANIMXCS K Ppa3IMUHBIM  KJlaccam
HEOPraHUYECKNX COCAMHEHUH, TeHETUYECKast CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanus XUMUYECKUX PEAKIUHA MO Pa3IUYHBIM TMPHU3HAKaM (0 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P EKTy, 10 U3MEHEHHUIO CTETICHEW OKHCICHUS
XUMUYECKUX JJIEMEHTOB, 110 00pamumocmu, no y4acmuroKamaiuzamopa). IK30- U SHAOTEPMUUYECKHE
peakuuu. Tepmoxumuueckue ypasHeHus.

Ilouamue o ckopocmu xumuueckou peakyuu. Ilonsmue 06 obpamumvlx U HeoOPAMUMBIX
xumudeckux peaxkyusax. Ilonamue o 2comoceHHbIX U 2cemepoceHHblX peakyusx. [lonamue o xumuueckom
pasnogecuu. CmeujeHue Xumuiecko2o pasrogecus. Paxmopwl, ruswue Ha CKOpOCmb XUMUYECKOU
Peaxkyuu u NON0HCeHUe XUMULECKO20 PABHOBECUSL.

OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC ~ PEAKIMH,  JJCKTPOHHBIM  OajaHC  OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHOU peakiuu. CocTaBieHue YpaBHEHNU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
C MCTIOJIb30BaHUEM METO/1a AIEKTPOHHOTO OajaHca.

Teopust AMEKTPOTUTUYECKON AUCCONMALUM. DIEKTPOJIUTAYECKAsT TUCCOLMAIUA. DIECKTPOTUTHI
W HEICKTpOoNUThl. KaTuoHbl, aHWOHBI. Mexanusm ouccoyuayuu eewecms ¢ pasiuyHbiMU SUOAMU
xumuueckou cesazu. Iousmue o cmenenu ouccoyuayuu. CUITLHBICH CIIA0bIE SJIEKTPOJIUTHI.

Peaknun noHHOTO OOMEHa. YCIOBHUS NMPOTEKAHWS PEAKIMH HOHHOTO OOMEHa 10 KOHIIA.
[TosiHbIE M COKpalIEHHBIC MOHHBIE YPaBHEHUS PeakiMii. XMMHYECKHE CBOMCTBA KUCIOT, OCHOBAaHUN U
COJICH B CBETE MPEICTABICHUH 00 AIEKTpoIuTHYecKoi aucconnanuu. Cpena pactBopa. KauectBeHHbIe
peaxkuu Ha KaTUOHBI M aHHOHBL: XJIOPHU-, OpOMUJI-, HOAU-, cyIb(daT-, KapOoHAaT-, CUIHKAT-, (hocdar-
AQHMOHBI; THIPOKCHUI-UOHBI; KATHOHBI aMMOHMSI, MarHHSI, KaJIbIUs, aTIOMUHES, skenne3a (2+) u (3+),Meau
(2+), umHKa, OPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX.

XUMUYECKUH HOKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMHU KPUCTAUIMYECKUX PEHIETOK
HEOPraHMYECKHX BEIECTB — META/UIOB W HEMETAIOB (rpaduTra M aimasa),

CJIOKHBIX BCHICCTB (X.]'IOpI/II[a HanI/IH); HCCIICA0OBAHNEC 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOH pC€aKuuu
OT BO3JCUCTBHUSI PA3INYHBIX (I)aKTOpOB; HCCICAOBAHUC JJICKTPOIIPOBOJHOCTH PACTBOPOB BCUICCTB,
mnmponecca qucconuanmmu KucJoT, IIeN04Yed U coJieit (BOSMO)KHO HCIIOJIB30BaAHUC BI/II[COMaTepI/IaJ'IOB);
MNPOBCACHUC OIIBITOB, HWUIIOCTPUPYIOIIUX TIPU3HAKHU IIPOTCKAHUSA peaKI_II/Iﬁ HOHHOTO OOMeHa
(o6pa30BaHHe ocCaaka, BBIACJICHUC TIa3a, 06pa30BaHHe BO,Z[LI); OIBITOB, WIUIIOCTPUPYIOHIUX ITPUMCPLI
OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ (ropeHHe, pCakiinn  pasIOKCHU, COCI[I/IHeHI/I}I);
PpacClio3HaBaHUC HCOPraHUYCCKUX BCIICCTB C NOMOIIBIO KAYCCTBCHHBIX peaKI_II/Iﬁ Ha HOHBI; PCIICHUC
OKCIICPUMCHTAJIbHBIX 3a/1a4.

HeMeTa/uibl M MX COeAMHEHU S

OOmiast xapakTepucTHka rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTENECHU
okucnerus. CTpoeHue 1 pu3nyeckre CBONCTBA MPOCTHIX BELIECTB
— TaJoreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMEpE XJopa (B3aUMOACHCTBUE C METAJUIAMU, HEMETaJUIaMU
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— BOJIOPOJIOM U KUCJIOPOJIOM, ujernouamu). Xnopoogopoa. ColissHas KUCIOTa, XUMUYECKHE CBOICTBA,
noJyuenue, TIpUMEHEHUE. /lelicmsue Xaopa u Xaopo8ooopooa Ha Op2aHu3m yenoseka. Baxueimue
XJIOPUJIBI U UX HAXOXKJICHUE B IIPUPOJIC.

Oo6mas xapakrepucTtuka 31eMeHTOB VIA-rpynmsl. OCOOCHHOCTH CTPOCHHUST aTOMOB KHUCIOPO1a
U cepbl. XapaKTepHbBIE CTETICHN OKHCIICHUSI.

Crpoenrie n (U3NYECKUE CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA U CEphl. AJUIOTPOIIHBIC
MOM(UKAIIIH KUCIOPOJIa U cepbl. XUMHUYECKUE CBOWCTBA CEPhl (B3aUMOJICHCTBUE C HeMemaiiamu —
BOJIOPOJIOM M KHCJIOPOJOM, METAJUIAMU, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCTOMAMU).
CepoBoyiopoa: crpoenue, (pU3HYECKHEe W XUMHUYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBHTEIHHBIC
cBoiicTBa). OKCHIIBI cephbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB. CepHast KUCIIOTa: PU3NICCKHE U
XUMUYeCKHe cBoicTBa (00mme u crenuduueckue). Coym CepHOM KUCIOTHI, KAYECTBEHHAs peaKus Ha
cynbgar-uoH. CepHHUCTass KHUCIOTAa. Xumuueckue peakyuu, nexcawjue 6 OCHO8e HPOMBIULIEHHO20
cnocoba nonyuenus ceprou kuciomsl. Haxoxnenue cepsl u €€ coequHeHuid B npupoge. [Ipumenenue
Cepbl U €€ COeTMHEHUI BOBITY U B IPOMBILUIEHHOCTU. Xumuueckoe 3azpsa3Henue oKpyxcaoueli cpeovl
COCOUHEHUAMU cepbl  (KUCIOMHblE Q0HCOU, 3acps3HeHue 6030YXa U B000EMO08), CHnOCoObl €20
npeoomepauyeHusl.

OO6mrast xapaktepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHMSI aTOMOB a30Ta U
dbocdopa, xapakTepHbIE CTENICHU OKUCIICHUSI.

A30T, pactpocTpaHeHHE B MPUPOJIE, PU3NUECKUE U XUMHUECKHE CBOMCTBA (B3aUMOJCHCTBHUE C
MeTaJUIaMHd M HEMETaJUIlaMH - KHCJIOPOJOM H BoaopojoMm). KpyroBopor a3ora B mpupoae. AMMHAK:
(¢u3uMYecKne W XUMHYECKHE CBOWCTBA (OKHCIICHHE, OCHOBHBIE CBOWCTBA BOJHOTO pacTBOpa),
nonyyenue W upuMeHeHne. ConM aMMOHHS: COCTaB, (HU3MYECKHE W XHMHUYECKHE CBOMCTBA
(paznokeHue, B3aUMOJIEHCTBUE CO IIeno4YaMmu), npuMeHeHue. KauecTBeHHass peakuusi Ha HOHBI
aMMOHUSA. A30THas KUCOTa, €€ (u3nyeckue m XMMHUYECKHUE CBOMCTBA (0Omme W crenu@uiecKue),
nonyuenue. Hutpatel (pasnoxkeHue). A30THCTash Kucjiora. lcmonb3oBaHue HHUTPATOB W COJCH
aMMOHHMSI B KayecTBE MUHEPAJIBHBIX YAOOpeHuil. Xumuueckoe 3azpsazHeHuUeoKpydcarouel cpeobvl
COCOUHEHUAMU A30Ma (KUCTOMHbIe 00JHCOU, 3a2PA3HEeHUE 8030YXA, NOUBbL U BOO0EMOB).

®dochop, awromponnvie moouguxayuu Gocgopa, GU3NUECKHE W XUMHUUYECKHE CBONCTBA
(B3auMozeiicTBUEe C MeTayIaMH, HEMETallaMU, KOHYEHMPUPOBAHHLIMU A30MHOU U  CEePHOU
kucromamu). Oxeun docdopa (V), oprodochopras kuciaora: GuU3nIecKre U XUMHUYECKHE CBOMCTBA,
noayuenue. Ilonamue o MmuHepanbhvix y0oopeHusx: Humpamsl u gpocghamel. Ilonamue 0 KOMNIEKCHBIX
yooopenusax. OOmas xapakrepuctuka syeMeHToB I[VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB
yriaepoja 1 KpeMHus. BaneHTHOCTh U XapaKTepHbIE CTEIIEHN OKUCICHHSI aTOMOB YIJIepoJa U KPEeMHHUS.
Pacrmipoctpanenue yriepoja B Ipupo/Jie, XapaKTepHble CTEIIEHH OKUCIICHHUS.

Yrnepon, amnorponHsie Moaudukauu (rpadut, anmas), Gpu3nuecKue U XUMHUYECKHE CBOIICTBA
MIPOCTHIX BEIIECTB (B3aUMOACHCTBHE C METAJIaMH, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU A30MHOU U
ceproli kucromamu). ApncopOuus. KpyroBopor yriaepoma B mpupoae. OKcuabl yriepojaa, HX
¢buznuecKkue U XUMHUYECKUE CBOICTBA, MOMyYCHHE U NMPUMEHEHHUE, JICHCTBUE HA OPraHU3M 4YeJIOBEKa.
Oxonocuueckue npobiemsl, céa3anHble ¢ okcuoom yeaepooa(lV),; eunomesza 2nobanvrozo nomeneHus
KaumMama, napuuxosvii s¢gexm. YTolbHas KHUCIOTa U €€ CONMH, X (U3NYECKUE U XUMHUYECKUE
CBONCTBa, nonyueHue u npumeHrenue. KadecTBeHHas peakius Ha kapOoHaT- MOHBI. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, POMBIIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

OO6mue mpeacTaBieHUus: 00 OCOOEHHOCTSAX COCTaBa U CTPOCHHUS OPraHMYECKUX COEAMHEHUU
yriaepoaa (Ha MpUMepe MeTaHa, dTWUJICHA, 9TaHOJa, YKCYCHOM KHCIOTBL. MX cocmag u xumuueckoe
cmpoenue. Knaccuguxayusa opeanuyeckux seugecms. IloHsiTie 0 OUONOTMYECKU BaXKHBIX BEIIECTBAX:
KUpax, OenKax, yrieBoJax — U UX POJIM B KU3HU UeloBeKka. MamepuanbHoe eOUuHCm80o 0peanuyecKux
U HeOpeaHU4yecKux cOeOUHeHUl.

Kpemuuii, ero ¢Qusmueckue M XUMUYECKHE CBOWCTBA (Ha MpUMEpe B3aUMOJICHCTBHUS C
MeTaJUlaMid U HeMeTallJlaMu), noiyuenue u npumeHenue. Coedunenus kpemuus 6 npupoode. Obwue
npeocmasieHuss 00 oxcude kpemuusA(IV) u kpemuuegoti xucirome. Cunuxamol, @usuveckue u
Xumuueckue ceolcmea, Nonyuenue u npumeHeHue 6 Obimy, NPOMBIUIEHHOCIU (8 MeOUYUHCKOU,
INIEKMPOHHOU, CmpoumenvHol u op.). Basicnetiwue cmpoumenvhvie mamepuanvl: Kepamuka, cmekio,
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yemenm, OemoH, cenezobemon. Ilpobremvl  0€30MACHO20  UCNONB308AHUA — CIPOUMENbHBIX
Mamepuanos 8 NOBCEOHEGHOU HCUSHU.

XUMHUUECKUH IKCIIEPUMEHT: M3ydeHHE 00pa3Ii0B HEOPraHMUYECKHX BEIIECTB, CBOMCTB COJISTHOM
KHUCJIOTHI; MPOBEACHUE KAYECTBEHHBIX pEaKUUi Ha XJIOPUJI-WOHBI M HAONIOJIEHWE NIPHU3HAKOB MX
MPOTEKAHMsI; OMNBITHL, OTPAKAIOUINE (PHU3MUECKUE U XUMHUYECKHE CBOICTBA TaJIOTEHOB M HX
COEIMHEHUH (BO3MOKHO HMCIOJIb30BAaHUE BUIEOMATEPUAIOB); O3HAKOMJIEHHE ¢ o0pa3lamMu XJIOpUI0B
(rajmoreHu10B); 03HaKOMJIEHHE C 00paszllaMH cepbl U €€ COCAMHEHUSMHU (BO3MOKHO HCIIOJIb30BaHUE
BHJIEOMAaTepuasoB);  HabOmoJeHue  mpoluecca  OOyriaMBaHMs —~ caxapa  IOJ  JCHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTBI; W3y4YE€HHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOMN
KHCJIOTHI, TPOBEIEHHE KAueCTBEHHOW peaknuu Ha Cynb(aT-uoH M HAOIIOJEHUE TpU3HAKa e¢
MPOTEKaHMsI; O3HAKOMJICHHE C (PU3MUECKMMH CBOWCTBaMH a30Ta, ¢ochopa M HX COCOUHEHUH
(BO3MOKHO MCHOJIb30BAaHUE BUJEOMATEPHUAIIOB), 00pa3liaMy a30THBIX

u ochopHbIX y10OpeHHil; OJydyeHHEe aMMHaKa U U3y4E€HUE €ro CBOMCTB; IPOBEICHHE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHS U (pochaT-UOH U U3yueHHUE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJCHCTBHE
KOHLIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHHWE BHJIEOMATEPHAIIOB);
U3Y4YE€HHE MOJeNied KPHUCTAJUIMYECKUX pEIIETOK anMmasa, rpadura; O3HaKOMIJIEHHE C THPOIECCOM
a7copOLMU PacTBOPEHHBIXBEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPONHCTBOM MPOTHBOIa3a; MoJIy4eHUE
YTJIEKUCIIOTO Ta3a M M3y4YeHHE €ro CBOICTB; IMPOBEJCHHE KAaueCTBEHHBIX peakiuil Ha KapOoHAT- U
CWJIMKAT-MOHBl M M3y4EHHUE INPU3HAKOB HUX IMPOTEKAHMS; O3HAKOMIIEHHE C IMPOAYKUMEH CHIMKATHOU
MIPOMBIIIJIEHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX 337a4 N0 Teme «BakHellne HeMeTayulbl U UX
COCTMHEHUS».

MeTaJuibl M UX COCAUHEHUS

OO011as xapaKTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HAa OCHOBAaHUH MX IMOJIOKEHHUSI B
[Tepuoanueckoit cucreme xuMudeckux 3memeHToB JI. 1. MenneneeBa u ctpoeHus aroMoB. CTpoeHue
MeTauioB. MeTtammnyeckas CBA3b U METaUIMYECKasl KpUCTAJUITMYECKash peléTKa. JIeKTPOXUMUYECKUN
psAn HanmpspKeHu MeTauioB. dDusnueckne W XMMHUYECKHE CBOWCTBA META/UIOB (B3aMMOJICUCTBHE C
KHCIIOPOJIOM, BOJIOM, kucnoTamu). Obwue cnocodwvl nonyuenus memannos. llonamue o koppo3uu
Memanios, OCHOBHvle cnocobwl 3awumul ux om kopposuu. Cniagvl (cmanv, yy2yH, OOPATIOMUHUL,
OpOH3a) U ux npumenerue 6 ObIMY U NPOMBIUIEHHOCMIU.

[[lenounble MeTauibl: nojoxenue B [lepuoauyeckoil cucreme XxumMuyeckux asnementoB /I, U.
MenneneeBa; crpoenne atoMoB. Haxoxxnenue B mpupoje. @usnueckue 1 XuMU4Yeckre CBONCTBa (Ha
npuMmepe HaTpusd U Kamus). OKCUIbl W TUIPOKCUIBI HaTpusd M Kanud. [lpuMeHeHue MIenouHbIX
METAJUIOB U UX COECIMHEHUH.

[llenouyHo3emenbHbIE METAIBl MarHuil M KajabUui: moJjioxkeHue B llepuoamueckoit cucreme
xumudeckux osnemeHToB JI. M. MeHnpaeneeBa; CTpoeHHME HX aTOMOB; HAaxXOXJEHUE B MPUPOJIE.
Ou3nyecKknue U XMMUYECKUE CBOWCTBA MarHus W Kaiblius. Baxkueiimue coequHeHns Kaublus (OKCU],
TUAPOKCHU, COJIN). JKécmrkocmb 80061 U cnocobwl eéycmpaHenus.

AmoMuHMil: nonoxenue B Ilepuonnueckod cucreme XuMmuueckux anemeHTtoB J[. U.
MenjeneeBa; CTpOEHME aTOMa; HaxXxOXAeHUE B mpupoje. Puznueckue M XUMHYECKHE CBOWCTBA
anmoMuHMS. AMQOTEpHbIE CBOMCTBA OKCHA U THAPOKCUAA aTIOMUHUS.

Kenezo: monoxenue B  Ilepmoamueckoid  cucteme  xumuueckux  anementoB /[ M.
MeneneeBa; cTpoeHUE aToMa; HaXOXkJAeHue B npupojae. Prusndeckne U XUMUYECKHUE CBOMCTBA jKele3a
(B3auMoelicTBHE C MeTallJIaMH, KACIOTaMu U cossiMu). OKcumpbl, TUAPoKcuabl u conu xene3a(ll) u
xene3a(Ill): cocras, cBoiCcTBa U nonyueHue.

XUMUYECKUH OKCIEPUMEHT: O3HaKOMIIEHHE ¢ oOpasllaMd METauIoB M CIUIaBOB, UX
(U3MYECKUMU CBOMCTBAMH; M3y4EHHE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOYKHO HCIOJIE30BAHUE
BHJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBHUSI OKCHJA KaJbI[Usl M HATPUS C BOAOH (BO3MOYKHO
WCI0JIb30BaHNE BUICOMATEPHUATIOB); UCCIIEIOBAaHUE CBOMCTBKECTKON BOJIBI; MpoIlecca TOPEHUs Kelesa
B KUCJIOpO/Ji€ (BO3MOKHO HCIIOJB30BAHUE BUIAEOMATEPUAIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peakiuii Ha WOHBI (MarHus, Kanblwus, amroMuHus, 1uHKa, >xene3a(ll) u xemesa(Ill), memu(Il));
HaOIOICHUE U



ONMCAHHE IIPOLIECCOB OKpalIMBaHUS IUIAMEHM HOHAMM HATpHsl, Kalus M KaJbLug (BO3MOXKHO
WCIOJIb30BAHME BHJICOMATEPHAIIOB); HCCIe0BaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHS H
TUAPOKCUA LIMHKA; PELIEHHE SKCIIEPUMEHTAIBHBIX 3a1ad Mo TeMme «BaxHeilline Meramibl M HUX
COEIUHEHUS.

Xumusn u okpysycarowan cpeoa

Hosvie mamepuanvt u mexuonocuu. Bewecmeéa u mamepuanvl 8 NOBCEOHEBHOU HCUSHU
yenosexka. Xumus u 300posve. bezonacnoe ucnonvzosanue gewjecms u XUMUYECKUX — peakyuii 8
ovimy. Ilepsas nomowp npu  Xumuueckux — ogscoeaxu ompasienusx. OCHO8bl IKONOUUECKO
epamomuocmu.  Xumuueckoe 3acps3HeHue  oKpyxcamoweu cpedvl (npedenvHas — OONYCMUMAas
KkoHyenmpayus eewecme — IJ[K). Ponbxumuu 6 peutenuu 9K0102U4ecKux npoonem.

Ilpupoounvie ucmouHuku yene8000po0o8 (yeoib, NpupooHbvlll 2as, Hegmbv), NpPoOyKmvl UX
nepepabomxu, ux poib 8 ObIMy U NPOMbIULIEHHOCU.

Xumuyeckuil dKCnepumeHm: uzyueHue o0OpA3YO8 Mamepuanlos (Cmekio, Chidgbl Memaiios,
noauMepHvie Mamepuavl).

MexnpeaMeTHblie CBSI3U

Peanusanus MexXnpeaMeTHBIX CBA3€M IPU M3YYEHUM XMMHH B 9 KIIacce OCYIIECTBIISIETCS Yepes
UCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyUHbIX TMOHATUM, TaK W TOHATUH, SBISIOLIUXCA
CUCTEMHBIMH JUISI OTJENBHBIX IPEAMETOB €CTECTBEHHO- HAYYHOTO ITUKJIA.

OO0uiue ectecTBEHHO-HAayyHble MOHSATHUS: HAaydHbIH (akT, TUNOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KJacCU(pUKaIus, MePUOJIUIHOCTh, HAOII0ACHNE, SKCIIEPUMEHT, MOJIEIUPOBAHHUE, U3MEPEHUE,
MO/Ieb, IBJICHUE, TAPHUKOBBIM A3PPEKT, TEXHOJIOTHUs, MATEPUAIIBI.

@uspka: MaTepus, aTroM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWJ, H30TOIBbI,
PagMOaKTUBHOCTb, MOJIEKYJIA, dJICKTPUUYECKUN 3apsill, IPOBOJHUKH, MOIYIPOBOJHUKH, IUIIECKTPUKH,
(GOTO’IEMEHT, BELIECTBO, TeJNO, OOBEM, arperaTHOe COCTOSIHME BEIeCTBa, a3, pacTBOp,
pacTBOPUMOCTb, KpUCTAJUIMYECKAs PEHIETKA, CIUIaBbl, (PU3NYECKUE BEIMUYHUHBI, €AUHUIIBI U3MEPEHMUS,
KOCMHYECKOE€ NMPOCTPAHCTBO, IUIAHETHI, 383161, COJHIE.

buosorus: ¢orocuHTe3, nbpIxaHue, Ouocdepa, 3KOCUCTEMa, MHHEpAJbHbIE YHOOpEHHUS,
MHUKPODJIEMEHTBI, MAKPOIEMEHTBI, TUTATCIIBHBIE BEILECTBA.

I'eorpagus: atmocdepa, runpocdepa, MUHEpaNbl, TOPHbIE HOPObI, MOJE3HbIE HCKOIIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IIpumepHbIe TeMbI MPAKTHYECKUX PadoOT:

1. JlaGoparophoe o0opynoBaHue U 1npuembl  oOpamieHuss ¢ HuM. [IpaBuia
0e30macHOi paboThl B XUMUYECKOH JIa0OpaTOpHUH.

2. OuKCTKa 3aTPA3HEHHON IOBAPEHHOMN COJIH.

3. IIpu3HaKK IPOTEKAHUSA XMMUYECKHUX PEAKIIUIA.
4. Tlony4yeHne KUCIOPOJa U H3YUEHHE €TO CBOMCTB.
5. TlonyueHune BOJOPO/IA M H3YYEHUE ETO CBOMCTB.

6. IIpuroToBseHMe PacTBOPOB C OMPENENEHHON MaccOBOii J0Nell pacTBOPEHHOrOBEIIECTRA.

7 . Pemenne OKCIICPUMCHTAJIbHBIX 3aaaq o TEMC «OcHOBHBIC KJIaCChbI
HCOPraHN4YCCKUX COCIUHEHUI.

8. Peakiuu HOHHOTO OOMEHA.

9. KauecTBeHHbIE PEaKIIMU HA HOHEI B PaCTBOPE.

10. Hony4yenne aMMuaKa U M3ydeHHE €O CBOMCTB.

11. MMonyuenue yrieKucIoro rasa u U3y4eHHe €ro CBOMCTB.

12. Pemenne skcnepuMeHTanbHbIX 3amad no Teme «Hemerammst IV — VII rpymn u mx
COEIUHEHU .
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13. Pemenue skcriepuMeHTaIbHBIX 33184 110 TeMe «METasuIbl M X COEAMHEHUS.

[Ipu mpoBeneHWH NPaKTHYECKONH pabOThl KaKIbIi €€ ATall BBIMOJHACTCS O0Y4arOUUMUCS C
3I1P BMecTe ¢ yuuTelieM U MoJ ero pykoBoacTBoM. Ha mocke 00s3aTenbHO BBIBEUIMBAIOTCS IIPaBUIIA
TEXHUKH O€30MacHOCTH, COOTBETCTBYIOIIME MAHHOMY BHIY paOOThHI, JaeTcs NpaBUJIbHAS 3aIlUCh
dopmMyn M yka3pIBaeTCs Ledb NpoBeAeHUs padoThl. llpm HEOOXOIMMOCTH JaeTcsi BH3YyalbHBIN
QITOPUTM BBITIOJIHEHHUS 33JaHUA. JTO CIIOCOOCTBYET OCO3HAHHIO OOYYAIOUIMMHKCS BBITIOJHSIEMBIX
JIEMCTBUI U MOJY4EHHOTO PE3yiIbTata.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«XHUMMUsH» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

B nenom pesynbratel ocBoeHusi oOydatonumucs ¢ 3I1P ydeOHoro mpeamera
«XuMUs» JOJKHBI COBMAAATh C pe3yibTaTaMU MPUMEpPHOM pabodeil mporpaMMbIOCHOBHOTO OOIIEro
obOpazoBanusi. Hanbomnee 3HaYNMBIMU SIBIISFOTCS:

JIMYHOCTHBIE PE3YJIbTATBI:

MOTHBAaIIUA K O6y‘—IeHI/IIO n ueneHaHpaBneHHoﬁ I03HaBaTeILHOM JACATCIIBHOCTU, YCTAHOBKA Ha
OCMBICJICHHUEC JIMYHOT'O OIIbITA, H&6J’IIO)I€HI/II71 3a XUMHUYCCKUMH

IKCIIEPUMECHTAMH;
OpUCHTallMA Ha IpaBHJIa UHAWUBUAYAJIBHOTO WM KOJIJICKTUBHOTO 0e30macHoro MOBECACHUA IIpU
BSaI/IMOJIeI\/'ICTBI/II/I C XUMHUYCECKUMU Be€IIECTBAMH U COCAUHCHUSIMU,
MPaKTUYEeCKOe M3ydeHHEe Tpodeccuii M TpyAa pa3IndHOTO poja, B TOM YHUCIEC HAa OCHOBE
MIPUMEHEHHSI H3y4aeMOT0 MPEIMETHOTO 3HaHUS (Hampumep, J1a00paHT XUMHUYECKOTO aHAJIN3a);

yBa)XEHUE K TPYAY U pe3yJibTaTaM TPYI0BOI 1€ATEIbHOCTH;

FOTOBHOCTb K OCO3HAHHOMY TIOCTPOCHHUIO JalbHEWIEH WHAUBUIYAIBHONW TpPACKTOPUHU
00pa3oBaHUsl Ha OCHOBE OPHEHTHPOBKH B MHpe npodeccuid M mpodecCHoHaIbHBIX MPEANOYTESHUH,
YBXUTEIBHOTO OTHOLIEHUS K TPYILY;

OCO3HAHHE CBOETO MOBEJCHUS C TOYKU 3PEHHSI OMACHOCTU WM O€30MacHOCTH ISl ce0sl HIn AJIst
OKPYKaIOIIUX;

OCHOBBI ~ JKOJIOTUYECKOM  KYJABTYpPbl, = COOTBETCTBYIOLIEH = COBPEMEHHOMY  YpPOBHIO
HKOJIOTMYECKOTO MBIIIJICHUS, TPUOOPETEHHE OIBITa SKOJIOTMYECKH OPUEHTHPOBAHHON MPAaKTHUYECKOMN
NEeSITEeIbHOCTH B YKU3HEHHBIX CUTYAIHIX;

OCO3HAHHE TIOCJIEJICTBUII U HEMpPUATHE BPEAHBIX MPHUBBIUEK (YIOTPEeOICHUS alIKOTrOJIs,
HApKOTHKOB, KYPEeHHUS) U UHBIX GopM Bpeaa Ui (PU3NIecKOro U ICUXUYECKOTO 370POBbS;

MPUHATHE pEIIeHUH B >KU3HEHHOW CHUTyallMd Ha OCHOBE IepeHOca MOJYyYeHHBIX B XOJe
oOyueHusl 3HAHUU B aKTyaJbHYIO CUTYAIlHIO, BOCMIOIHATE AepULIUT UHPOpMAIUY;

TOTOBHOCTh OTOMpaTh U HCIOJIb30BATh HYXHYIO HH(POPMAIUIO B COOTBETCTBUU C KOHTEKCTOM
KU3HEHHOU CUTYallUu.

METAIIPEAMETHBIE PE3YJIBTATbBI

Oe¢naoenue YHUeGepcajibHbIMUu yueﬁubmu HO3HABAMETIBHBIMU OCUCIMBUAMU:

BBISIBJISITh IPUYMHBI U CIIEJICTBUS IPOCTBIX XUMUYECKUX SBJICHUM;

OCYILECTBIIATh CPABHEHHUE, KIACCUPHUKALIMIO XUMUYECKHUX BEUIECTB M0 3a/laHHBIMOCHOBAHUSAM U
KPUTEPHSIM JUIs YKa3aHHBIX JIOTHYECKUX OTIepaliHii;

CTPOUTB JIOTHYECKOE CYKIEHHE MOCIIE IPEIBAPUTEIIBHOTO aHAIN3a, BKIIIOYAIOIIIEe
YCTaHOBJIEHHE IPUYUHHO-CIIEACTBEHHBIX CBS3EH;

BBIBIATE  AeUIUTHl  MH(OpMAIUH, JAHHBIX,  HEOOXOOUMBIX  JUIA  pELICHUs
MOCTaBJICHHOM 3aJjauy; 1p.);IpeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJHOTO BHJA B JIpyroil (Tabmuily B
TEKCT M CO3/aBaTh, IPUMEHATh U NPeoOPa30BbIBATh 3HAKU U CHMBOJIbI, MOJIETTH U CXEMBbI

I pCHICHU A y‘-ICGHLIX U ITO3HABATCJIBbHBIX 3a4a4 C IOMOIIBIO II€Jarora,
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C TMOMOUIbIO TeJarora WM CaMOCTOSITeNbHO (opMynupoBaTh OOOOIIEHHS W BBIBOJBI IO
pe3yibTaTaM MPOBEICHHOTO HAOIIOICHHS, OTIBITA;

IIPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE XMMHUECKUX MPOLECCOB U UX MOCIIEICTBUS;

UCKaTh MM OTOMpPaTh MHPOPMALMIO WM JAaHHBIE U3 MCTOYHHKOB C YYETOM IPEUI0KEHHON
y4eOHOI1 3a/1a41 ¥ 3a/JaHHBIX KPUTEPHEB.

Ognadenue ynueepcanbHolMu y4eOHbIMU KOMMYHUKAMUGHBIMU 0CTUCIEUAMU:

OpraHU30BbIBATH YU€OHOE B3aUMOJICHCTBUE B rpynne (OnpeaesaTh OOIIHe U, pacupeaesiTh
pOJIK, TIOTOBAapUBATHCS IPYT C IPYrOM U T. [1.).

C IOMOIIBIO IENAarora Miau CaMOCTOSITEIBHO COCTaBIIATh YCTHBIE M IHCbMEHHBIE TEKCTBI C
HCIIOJIb30BAHUEM WILIIOCTPATUBHBIX MAaTEPUAIIOB Ul BBICTYIUIEHUS IIEPENAYAUTOPUEH;

OpraHM30BBIBATH Y4€OHOE COTPYAHMUYECTBO U COBMECTHYIO JEATENbHOCTh C YUHUTEIEM U
CBEpPCTHHUKAMM; pabOTaTh WHIMBUAYAJIbHO WU B TpYyMIe: HAaXOAWTh OOIlee pelieHHe M pa3pelarb
KOH(JIUKTEI Ha OCHOBE COIJIACOBaHMWS TMO3MLIMH MW ydeTa MHTEpPEecoB; (opMynHpoBaTh,
apryMEHTUPOBaTh U OTCTaNBaTh CBOE MHEHHUE;

OIICHMBAaTh KAayeCTBO CBOEro BKJIaJa B OOUMH NPOAYKT, NPUHUMAThL U  PA3AEIATh
OTBETCTBEHHOCTH U MPOSBIIATh TOTOBHOCTB K MIPEAOCTABICHUIO OTYETA IepEe]] TPYIIIOH.

Osnaodenue ynugepcanpHolMu y4eOHbIMU Pe2YIAMUGHBIMU OCHCM GUAMU:

oOHapyxuBaTh U (QopMyaupoBaTh Y4eOHYIO TpoOIeMy, OMNpPEACNATh Ieb Y4eOHOU
NEeSITeIbHOCTH;

BJIQJICTh OCHOBAMH CAMOKOHTPOJIS, CaMOOIICHKH, TPUHATHS PEIICHUH W OCYIICCTBICHHS
OCO3HAHHOTO BbIOOpA B yUEOHOU M MMO3HABATEIHHON JIEATEITLHOCTH;

COOTHOCHUTBH CBOHW JICHMCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMHU, OCYIIECTBISATh KOHTPOJIb CBOEH
NEesITeIbHOCTH B TIPOLECCEe JOCTIKEHHUS pe3yibTaTa, OINpeAessaTh CHOCOObl AEWCTBUIM B paMKax
MPEIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTHPOBATH CBOM JICHCTBUS B COOTBETCTBUU C
W3MEHSIOIICHCS CUTYyalueH;

JaBaTh aJCKBAaTHYIO OIICHKY CHUTyallUM M IMpeajaraTh IUIaH €€ W3MEHEHHUs; IMpelBUJIeTh

TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPH PELICHUH Y4eOHOM
3a/1auu;

MMOHUMATh MPHUYUHBI, [0 KOTOPHIM HE OBLI JOCTUTHYT TpPeOyeMbli pe3yibTaT AesITeIbHOCTH,
OTIPEIeIIATh MO3UTUBHBIC U3MEHEHHUS U HalpaBlieHHs, TpeOyIoNIe fanbHeiel padoThl;

OCO3HAHHO OTHOCUTBCSA K APYroMy 4eJIOBEKY, €r0 MHEHHIO.

TpeOoBaHnusi K NpeAMETHBIM PpPe3yJbTaTaM OCBOEHHUSI Y4eOHOro mnpeaMerTa

«XuMHD», pacnpeejeHHble 0 rogaM 00y4eHust

Pesynbrarel mo rogam GopMmynupyroTcs MO HNPHUHLUITY J00aBJICHHS HOBBIX PE3yIbTaTOB OT
roja K TOMy, yXe Ha3BaHHbIE B MPEAbIAYIIMX TOoJaX MO3WIUU, KaK MPaBUJIO, IOCIOBHO HE
MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (PE3yNbTaThl OYEPEAHOTO TroJia MO YMOJYAHUIO BKIIOYAIOT
Pe3yNbTaThl MPEABLAYIINX JIET).

8 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHH: aTOM, MOJIEKYJIa, XMMUUECKUN 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJIHAs), BaJCHTHOCTH,
OTHOCHUTEJNIbHAsl aTOMHAs M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JII XHUMHUYECKOrO 5HJIEMEHTAa B COCAMHEHUHM, MOJIIPHBIM O0O0BEM, OKCHA, KHUCIOTa,
OCHOBAHHE, COIlb, ONEKMPOOMPUYAMETLHOCb?, CTeNeHb OKHUCJIEHMS, XUMUYecKas peakius,
KJaccu(UKalsl peakuMid: peaklUH COEJUHEHUs, DPEaKLUUU pas3JIoKEeHUs, pPeaKkUud 3aMelleHus,
peakiuy oOMEHa, dK30- M JHAOTEPMUYECKUE DPEAKLUU; Meniosoll 3¢hgexm peakyuu, SAPO aToMa,
ANIEKTPOHHBIA CJIOM aroma, aToMHas opOuTalb, pajuyc aToMa, XUMHYECKas CBs3b, MOJSpPHAs U
HENoJIApHasi KOBAJIECHTHAs CBS3b, MOHHAs CBs3b, HMOH, KAaTHOH, aHUOH, pPacTBOp, MaccoBas IOJs
BellecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

WILTFOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHSATHU (CM. M. 1) M IPUMEHSATH 3TH
MIOHATHS IIPU ONMCAHUU BEILIECTB U UX IIPEBPALICHN;

UCIOJb30BaTh XUMHUECKYIO CHMBOJIMKY JUIsI COCTaBJICHUS (OPMYI BEIIECTB, MOJICKYJSPHBIX



ypaBHEHUH XUMUYECKUX PEAKIUHN, SJICKTPOHHOTO OanaHca;

OTIPENIeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSAX; CTENCHb OKHCICHHUS
3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX C OMOPOM Ha OIpPENENICHHs, B TOM YHCIE CTPYKTYPUPOBAHHBIE;
MIPUHAICKHOCTh BEIECTB K OMPEICIEHHOMY KJIacCy COSAMHEHUN MO ¢GopMysaaM; BHJI XUMUYECKON
CBs3M (KOBAJIEHTHAsI U HOHHAsI) B HEOPraHUYECKUX COCTUHEHMSX;

UMETh TPEJCTABIEHUE O CHUCTEME XUMHYECKUX 3HAHUM, YMETb C IIOMOUIbIO YYHUTENs
MPUMEHATh CHUCTEMY XUMHUYECKMX 3HAHWM, U1 YCTAHOBJIEHHS B3aUMOCBSI3M MEXIY H3YYEHHBIM
MaTepUaJoM M IpHU IOJyYEHUH HOBBIX 3HAHUM, a TaKkKe MpU pabOTe ¢ MCTOUYHUKAMU XUMHUYECKOMN
nHpopmanmu. OpUEHTUPOBATHCA B MOHATHIX M ONEPHPOBATH MMU Ha 0Aa30BOM YpOBHE, NMPHUMEHSTH
IIpY BBINOJIHEHUH Y4E€OHBIX 3a/laHUM U PELIEHUU PAaCUETHBIX 3ajjau C ONOPOH Ha alrOpUTM y4eOHBIX
JNEUCTBUM HM3Yy4YEHHBIE 3aKOHBI M TEOPUHU: 3aKOH COXpaHeHHs Maccel, llepuommuecknii 3akon J[.U.
MenneneeBa, 3aKkOH HOCMOAHCMBA COCMABA, 3aKOH ABOTAJIpO; AaTOMHO-MOJIEKYJISIpHAs TEOPHs.
CootHOCUTH 0003HAauUEHUS, KOTOpble MMEIOTcs B Tabmuue «llepuoauueckas cuctema XMMHUYECKHX
anemenToB JI. M. MenneneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsij sijipa, 00Ilee YUCIIO JIEKTPOHOB M PACHpENIeIeHUE WX MO 3JIEKTPOHHBIM
CJIOSIM);

KJIaCCU(PUIMPOBATH XUMUUECKHE IEMEHThI; HEOPraHWYEeCKHE BEIIECTBA; XMMHUECKUE PEaKIUU
(Mo 4Mcay M COCTaBy y4YacTBYIOIIMX B pPEaKIUHU BEIECTB, MO TEIUIOBOMY 3(PQeKTy, N0 M3MEHEHUIO
CTETIEHU OKUCJICHUSI XUMUYECKHUX 3JIEMEHTOB) C OTIOPON HA CXEMBI;

XapaKTepH30BaTh (OMUCHIBaTh) OOIME XMMHUYECKUE CBOICTBA BEIIECTB Pa3IMYHBIX KIacCOB,
MOATBEp)K/Iasi OMHMCAHWE NpPUMEpPaMH MOJEKYISPHBIX YpPAaBHEHHUH COOTBETCTBYIOIIMX XHMHYECKUX
peaKkuurii ¢ ONOPOIl HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOEHMS; BO3MOKHOCTU
IIPOTEKAHUS XWMHYECKUX INPEBPAlICHUM B pa3IMYHBIX YCJIOBHAX IIOCIE IPEABAPUTEIBHOIO
00CYXJICHHS C TIEIaroroM;

BBIYHCIIATE OTHOCHTEIBHYIO MOJIEKYJISIDHYIO M MOJISIDHYIO MAcChl BEILIECTB; MAacCOBYIO JOJIIO
XMMUYECKOT0 IEMEHTA M0 (opMyJie COEMHEHUS; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; MPOBOAUTH
PacU€Tel 110 YPABHEHUIO XUMUYECKOW PEaKUuU ¢ ONIOPOM Ha alITOPUTM;

MHCTPYKUHUSMHU TIO BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OMBITOB IO MOJIYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIeCTB (BOAOpOJAa M KHUCIOPOAA), MPUTOTOBICHHIO PACTBOPOB C OMNpeAeTIEHHOM
MaccoBOM J0jieil pacTBOPEHHOTO BEIECTBA; IMJIAHUPOBATH U MPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI
[0 Ppaclo3HAaBAaHUIO PACTBOPOB IMIENOYEH M KHUCIOT C T[OMOIIBI0 HHAMKATOPOB (JIAKMYC,
benondranen, METWIOPAHXK U Jp.), MOATBEPKIAIONIMX KayeCTBEHHBIH COCTaB HEOPraHMYECKHX
BEIECTB (KaueCTBEHHbIEPEAKIIMU Ha MOHBI) MOJ1 PYKOBOJCTBOM I€Aarora.

9 KJIACC
PaCKpbIBAaTb CMbICJI OCHOBHBIX XUMHWYCCKHX MMOHATHH: XUMUYECKUI 9JICMCHT, aTOM, MOJICKYIJIA,
HOH, KaTHuoH, aHHOH, IIPOCTOC BCIICCTBO, CJIOZKHOC BCIICCTBO, BaJICHTHOCTbD,

AJIEKTPOOTPHUIATENILHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKasl PeaKius, XAMUYECKasi CBSI3b, Menjio8ou
agpghexm  peakyuu,MOnb,  MOJSIPHBI  O00BEM,  PpacTBOp; AJEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS TUCCOLIUAIINS, PEAKIIUU HOHHOTO OOMEHa, KaTanu3aTop, XumMuieckoe pasHosecue,
obpamumvie U HeoOpamumble peaxyuu, OKACIUTEIHLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKHCIUTEIND,
BOCCTaHOBUTEJb, OKHCIEHHE U BOCCTAHOBJICHHE, AIJIOTPOMHUs, aM(POTEPHOCTh, XUMHYECKas CBSI3b
(KoBasieHTHAsl, MOHHAs, METAJUTMUYECKas), KpUCTATNYECKasl pelIéTka, Koppo3us Memasios, CHIasbl;
CKOpOCMb XUMudeckol peakyuu, mpeaensuo gonycrumas konuenTpanus (ITK) BemecTsa;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATUH (CM. 1. 1) HTIPUMEHSTH 3TH TOHSATHS
MIPU OTIMCAHUH BEUIECTB U UX MPEBPAIICHUN;

WCIOJIb30BaTh 3HAKU W CHUMBOJBI Ui (DUKCAUK DPE3YyIbTaTOB HAOIIOJCHHIA, COCTaBICHUS (POpPMYIT
BEILIECTB M YpPAaBHEHUN XMMHYECKUX pEaKlMii, 3alucu JaHHBIX yCIOBUU 3agad. lcmonb3oBarh
o6o3HavyeHwus, uMmeromuecs B [lepuoanyeckoit cucreMe uTabauIe paCTBOPUMOCTH KUCIOT, OCHOBAaHUM
U cojJell B BOJE Ui BBINOJHEHUS 3aJaHUM. ONPENENsiTh BaJE€HTHOCTb W CTENEHb OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB B
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COEJIMHEHUSX Pa3IMYHOIO COCTaBa; PUHAIIEKHOCTh BELIECTB K ONpPEAEIEHHOMY KiacCcy COeAMHEHUN
C OIOPOM Ha OTIPEJIENICHUS], B TOM YHCJIE€ CTPYKTYPUPOBAHHBIC; BUABIXUMUYECKON CBSI3U (KOBaJICHTHAS,
MOHHAs, METaJNINYecKasi) B HEOPraHMYECKHX COCIMHEHUSX; 3aps] MOHA 10 XUMHUYECKOH (opmyre;
XapakTep cpeabl B BOJHBIX pacTBOPAaX KHUCIOT M UICJIOYEH, mun Kpucmaiiuvyeckou peuémku
KOHKPEmHO208euecmeaad;

packpsiBaTh cmbica [lepuogmueckoro 3akona J[.MI. MeHneneeBa u JEMOHCTPUPOBATH €r0
MIOHUMAaHUE: onucvieamsv U Xxapakmepuzosams TabauuHyro Qopmy llepuoauueckoit cucremsl
XMUMHMUYECKUX 3JEMEHTOB: pa3jiuyaTh IOHATHUS «IJIaBHas mnoArpynna (A-rpymma)» U «1100ouHas
noarpynna (b-rpynmna)», Manble 1 00JbIINENIEPUOIBL; COOMHOCUMb 0003HAYEHUS, KOTOPhIE UMEIOTCS
B TEPUOJMYECKON TaONUIlE, C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKUX
AIIEMEHTOB (COCTaB M 3apsAl sapa, oOIee YUCIIO IEKTPOHOB U PACHPECIICHHE UX 0 AJIEKTPOHHBIM
CJIOSIM); 00bsACHAMb OOIIUNE 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHUYECKUX DIIEMEHTOB U HUX
COCJIMHEHUH B IpeJieNiaX MAJIbIX TIEPHUOJIOB U TIABHBIX OJATPYII ¢ YIETOM CTPOCHUSUX aTOMOB;

XUMHMUYECKHE peakuuu (10 YMCIy M COCTaBY YYAaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEMJIOBOMY
b dexTy, Mo U3MEHEHUIO CTENeHEeNW OKUCIIEHUS XUMUYECKUX 2JIEMEHTOB) C OMOPON HA CXEMBI;

XapaKTepu30BaTh (OMHUCHIBaTH) OOIMKME U Crenu(UUEeCKre XWMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEp)K/Jas ONMUCAaHHE NpPUMEpaMH MOJIEKYJISPHBIX W HOHHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OTIOPON HA CXEMBI;

COCTaBIISATh YPABHEHHUS JIEKTPOJUTHUECKON TUCCOLMAIIMN KUCIIOT, IEI0Yeil U coJiei; MoTHbIe
U COKpaul€HHbIE YpaBHEHHsS peakUuid HOHHOTO OOMEHa; ypaBHEHHUsS PEaKIUil, MOATBEpPKIAIOIIUuX
CYIIECTBOBaHHE F€HETHUECKOM CBS3M MEX/y BEILIECTBAMHU Pa3INYHBIX KJIacCOB;

pacKpbIBaTh  CYIIHOCTb  OKHUCIUTEIIbHO-BOCCTAHOBHUTEIBHBIX  pEaKUUHd  MOCPEACTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHS; BO3MOKHOCTHU
MPOTEKAHUSI XUMHUUECKUX MPEBPAIICHUN MOCIIE MPEIBAPUTENEHOT000CYKICHHUS C MEJaroroM;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEILECTB; MAacCCOBYIO JIOJIIO
XMUMHUYECKOTO 3JIEMEHTa 10 GopMysie COeTMHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 0 ypaBHEHUIO XUMHYECKOM pPEaKIuu C OIIOPOH Ha aJrOpUTM;

CJIeIOBaTh MPaBUJIaM I0JIb30BAHUS XUMUYECKON MOCYI0M U 1abopaTOPHBIM 000PYIOBaHUEM, a
TaKKe IMpaBWiIaM OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIHUSMHU IO BBIIOJHEHHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (aMMHUaKa
U YTIJIEKHUCIIOTO Ta3a);

MPOBOJIUTh PEAKUMH, MOATBEPKIAIOIINE KAYECTBEHHbIH COCTAaB PA3JIMYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM IYTEM XJIOPUI- OpOMUI-, HOIUA-, KapOoHat-, ¢pocdar-, cunukar-, cynbdar-,
TUAPOKCUI-UOHBI, KATUOHbI aMMOHHUSI U MOHBI HM3yYEHHBIX METAJJIOB, MPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEILECTB;

MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON AESITEIIbBHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
00o0011eHre, CHCTEMaTH3alMIO, BBISBICHNUE MTPUUYNHHO-CIICJACTBEHHBIX CBSI3€H — /ISl M3y4eHHs CBOWCTB
BEIIECTB U XMMUYECKUX PEaKIHiil; eCTeCTBEHHO-HAYUYHbIE METO bl TO3HAHUS — HAOIIO/ICHHE, U3MEPEHHE,
MO/IETTUPOBAHUE, SKCIIEPUMEHT (PEabHBINM MBICICHHBIH).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe MIAHUPOBAHUE U KOJUYECTBO YaCOB, OTBOJIMMBIX Ha OCBOCHHE KaXJA0W TEMbI Y4EOHOT0 npeamMeTa « XUuMUs»
[IpumepHON amanTUpPOBAaHHON OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs OOYYaIOLIUXCS C
3aJIepKKOM TICUXMYECKOT0 Pa3BUTHs, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszaesioM [IpumepHoit pabodeil mporpaMmbl
y4eOHOro npeaMera « XMMHs» OCHOBHOHM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO 00111ero oopaszoBanus. [1pu atom Opranuzanus
BIPAaBE caMa BHOCUTb HM3MEHEHHUS B COJAEpXKAHME U paclpeiesieHue ydyeOHOro Marepuana 1o rojgam oOydeHus, B
NOCJIEIOBATENIbBHOCTh M3YUYEHHSI TEM M KOJUYECTBO YaCOB HAa OCBOCHHUE KaXKIOW TE€Mbl, OINpEAeNICHHE OpraHU3aluOHHBIX (opM
oOyuenust ¥ T.m. OOOCHOBAHHOCThH JAHHBIX M3MEHEHHMM OMpenesnsieTcs BbIOpaHHBIM 0Opa3oBaTelbHOM opraHuzanueit YMK,
UHAUBUAYATbHBIMU TICUXO(PU3UYECKUMH OCOOEHHOCTSIMU KOHKpPETHbIX oOydvarommxca c¢ 3IIP, cTeneHbi0 OCBOEHHOCTH HMH
y4eOHBIX T€M, PEKOMEHJAIUSMU 110 OTOOPY U ajanTanuy yueOHOro Marepuana no XuMuu, rpeAcTaBieHHbIMU B [losicHuTEIbHOM
3aIUCKE.

[Ipennaraem 2 BapuaHTa NPUMEPHOrO TEMATHMUYECKOrO IUIAHUPOBaHMA A oOydaromuiics ¢ 3I1P: mepBsiil pennosaraet
OCBOCHUE IIPOrpaMMBbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTACIIBHOM KJIacce.

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 4 B HEHEMIO, BCETO 68 4, U3 HUX 3 U — PE3EPBHOE BpEMsi)

MpumepHbie Tembl, OCHOBHOE copeprKaHue OCHOBHbIE BUADbI AEATE/IbHOCTU
pacKpbiBalowme AaHHbIN pa3aen obyuatrowmxca

nporpammol,
W KOIMYECTBO YacoB,
OTBOAMMOE Ha UX U3yueHue

Pa3nen 1.I1eponayanbubie xumuyeckne nousitusi(20 1)
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Tema 1. XuMusI — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NMPAKTUY€eCKOH! A eATeTbHOCTH
4eJioBeKa

(54)

[TpeagmeT XUMUU. Pos1b XuMuu 8 HCU3HU Yesnoeeka. Xumus 8
cucmeme Hayk. Memodul no3HaHUs 8 XUMUU

Tena v BemecTBa. Pusnyeckue cBONCTBA BellleCTB. ArperaTHoOe
COCTOsIHMe BelllecTB. YucThle BelllecTBa U cMecu. Cloco6bl
pasgenieHus cMecel. Pr3nyeckre U XUMUUYECKUe SIBJIEHHUS.
[IpyU3HaKH U yCJI0BUS NPOTEKaHUs XMMUYECKUX PeaKL Uil
3HaKOMCTBO C TpaBUJIaMu 6€30MaCHOCTHU U TPUEMaMHU paboThI B
XUMHU4YeCcKoH JJabopaTopuHu.

JeMoHCcTpanuu

1. JlJabopaTopHOe 060py/I0BaHHUE.

2. Pa3nnyHble BU/bI XHMHUYECKOH OCYAbI.

3. O6pasiibl BEIECTB.

4. Cnoco6bl! pa3zesneHus cMeceit (GUAbTpPOBaHME, BbITapUBaHUE,
JUCTUILISALMS, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTUYeCKHE PaGoThI

JlabopamopHbie onvimbl:

OnucaHue pU3NUECKHUX CBOWCTB BELIECTB.

PasznesieHre cMecH c TOMOIIbIO MarHuTa.

IIpakmuueckue pabomvi:

Ne 1. JlabopaTopHOoe 060pyZ0BaHME U NPUEMBI PaGOThI C HUM.
[IpaBuJsIa 6e3onacHOM paboThl B XUMUYECKOH JIaGOpaTOPHUUL.
Ne 2. OumncTKa 3arpAsHeHHON NOBapPEHHOW conn
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PackpbIBaTh CMbIC/ U3y4YaEMBIX TOHATHH C HIOMOLBIO IEAArora.

PackpbIBaTh poJib XMMUHU B IPUPO/IE U KU3HHU YeJI0BEKA, €€ CBSA3b C APYTUMHU
HayKaMH.

Pa3sinyaTh YUCThIE BEIECTBA U CMECH; OJJHOPO/IHbIE U HEOTHOPO/AHbIE CMECH;

PaznunyaTh PpUsnvecKre U XMMHUYECKUE SIBJIEHUS C OOPOH Ha onpejesieHusl.

OnpefesiTh NPU3HAKU XUMUYECKUX PEAKLUH U YCJIOBUS UX IPOTEKAHUS.

CnenoBaThb paBUJIaM [10/1b30BaHMsI XUMHUYECKOH OCY10H U J1JabopaTOPHBIM
060pyIOBAHUEM, A TAK)KE [TPaBUJIaM 00paLleHHs C XUMUYECKUMHU Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKLMSIMHU 10 BbINOJHEHUIO TPAKTUYECKUX PABOT MO/
KOHTpOJIEM I1e/larora.

[1/1aHUPOBATh M MPOBOJIUTb XUMHUECKHUH IKCIIEPUMEHT 110 U3YYEHHUIO U
OnUCcaHUI0 GU3UYECKHUX CBOMCTB BEIIECTB, CIOCOGO0B pas/iesieHUs cMecei
BellleCTB 110/ PyKOBOJACTBOM IleJiarora c o6¢cy»/ieH1eM IJiaHa paboThl.

Hcnosib30BaTh NPU BbINOJTHEHUM Y4eGHBIX 33/JaHUH U B IIpoLiecce
HCCJ/Ie0BaTeIbCKOM JlesTeIbHOCTH HayYHO-TIONYJ/ISIPHYI0 JIMTepaTypy
XUMUUYECKOT0 COZiepaKaHHUs, ClIpaBOYHbIe MaTepHuaJibl, pecypcbl UHTepHeTa oz
PYKOBOJCTBOM IeJiarora.

BoicTpanBaTb pa3BEpPHYThbIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MH}OopMaLHIo U3 Y4eOHUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO
UCI0/Ib30BaTh U3y4YeHHbIN MOHATUIHBINA annapaT Kypca XMUMUAU



Tema 2. BemecTtBa
U XMMHYECKHEe peaKuu
(154)

ATOMBI ¥ MOJIeKYJIbl. XUMUYeCKHUe 3JIeMeHThl. 3HaKU (CHMBOJIbI)
XUMUYECKHUX 3J1eMeHTOB. [[pOCThIe U CJIOXKHBIE BEIEeCTBA.
ATOMHO-MOJIEKYJIIPHOE YYEHUE.

XuMmudeckasi opmyJia. BaleHTHOCTb aTOMOB XMMHYECKUX
3JIEMEHTOB. 3dKOH NOCMOsIHCMBA cOCMaga 8eujecmsa.
OTHOCUTeJ/IbHAs aTOMHas Macca. OTHOCUTeJ/IbHAst MOJIEKYJIIpHast
Macca. MaccoBasi 0J1s1 XAMHUY€ECKOT0 3JieMeHTa B COeIMHE HUU.
dusnyeckre U XMMUYeCKHe sIBJIeHUs1. XUMUYecKasl peaKIiiusl.
[IpyU3HAKHU U YCJIOBUS POTEKAHUS XUMUYECKUX peaKIui.
XUMUYecKre ypaBHEHUS.

Tunbl XUMUYECKUX peaKlnii (coeJUHEHHs, PA3/IOKEe HUS,
3aMellleHus, 06MeHa).

3aKO0H COXpaHeHHsI MacChl BEIIECTB.

M. B. /lomoHOC08 — yuéHblii-3HYuKa0neducm.

AemoHcTpauumn

dusnyeckue sBJIeHUs (pacTHpaHUe caxapa B CTYIIKe, KUIIeHUe U
KOH/IeHCcalusl BOJbI U T. [T.).

XuMuyeckue siBJeHUs (ropeHue CBeYH, pa3JioxKeHNe caxapa,
B3auMO/leicTBHe CepHOM KHCJIOTHI C XJI0pU,0M 6apus,
passioxkeHHe rupokcua Meau(Il), B3anmoeiicTBHe XKeJlesa C
cepoii, B3auMo/ieicTBUe xKeJle3a ¢ pacTBopoM cosu meu(11)).
OnBIT, HTIOCTPUPYIOLIUHI 3aKOH COXpPaHeHHs MacChl.

Na6opaTtopHbie 1 NpakTUYeckue paboTtbl

JlabopamopHble onblmbl:

[IpuMeps! pu3NUeCKUX sABJEHUH (IJ1aBJIeHHe BOCKa, TasgsHHe
JIbJA).

[IpuMepbl XUMUYECKUX ABJIEHUH (ITPOKaJIMBaHUE MeJHON
MPOBOJIOKY, B3aUMO/IeCTBUE MeJIa C KUCJIOTOMH).

Mopeiv aTOMOB ¥ MOJIEKY T

Mpaktnyeckasa pabota Ne3 Mpr3HaKKM NPOTEKAHNS XUMUYECKUX
peakumi

BbiyucneHusi

— OTHOCHUTEJIbHOH MOJIEKyJIHpHOI;'I MacCChbI BEeIIECTB;

— MaccoBOH A0JIN XUMHUYECKOr'o 3JIeMEeHTa I10 (bopmyne
COeJHEHHUA.

[IpUMeHSITh eCTECTBEHHO-Hay4YHble METO/IbI IO3HAHUSA (B TOM 4YHC/Ie
Hab6JII0/JeHUE, MO/IeIMPOBAaHKE, SKCIIEPUMEHT) U OCHOBHbIE ONepaluu
MBICJIMTEJIbHOH JeSITeJIbHOCTH (CpaBHEHUE, KIacCUPUKaLUs) /11 U3YIeHUS
BelleCTB Y XMMHUUYECKUX peaKIMi ¢ 0IOpOH Ha a/ITOPUTM UJIU CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX IOHSATHUI U 3aKOHOB U IPUMEHSATh 3TH NOHATUSA
IIpY ONMCaHMH CBOMCTB BeILeCTB U UX peBpallleHUH ¢ 0NIopoH Ha MJIaH U
KJII0UeBble CJI0Ba.

PasnnyaTh pusrdeckre U XUMHUUYECKHUe IBJIEeHUS, 00bSCHATD UX CYIHOCTb C TOYKH
3peHHs aTOMHO-MOJIEKYJISIPHOTO yYeHUs C OOPOM Ha ONpesie/IeHUs U CXEMBI.

OnpezensiTb NPpU3HAKU XUMHUYECKUX PeaKL U, YCI0BUS UX TPOTEKAaHUS.

O6BACHATD CYyIHOCTb PU3UUECKUX U XUMHUYECKHX sIBJI€HUH C TOYKU 3peHuUs
aTOMHO-MOJIEKYJIIPHOI0 yYeHHUs C UCT0JIb30BAaHUEM BU3yaJ IbHOU ONOPHI.

KnaccuduuupoBaTh XMMUYecKre peakLUH (110 YUCIY U COCTaBY pearupyoumx u
00pa3ywIUXCS BEUECTB) C OMOPOI HAa CXEMBbL.

CocTaBasITb GOpMyJibl GMHAPHBIX BELIECTB [0 BaJIEHTHOCTH U ONpeJiesIsiTh
BaJIEHTHOCTb 110 popMyJiaM BelllecTB € ONOPOM Ha aITOPUTM yueOHbIX
JeUCTBUM.

PaccTaBsiaTh K03$OHUINEHTHI B YypaBHEHHUAX XUMUUECKUX peaKIuit ¢ onopoil Ha
QJITOPUTM y4eOHBIX JeHCTBUH.

CneznoBaTh paBU/IaM M0JIb30BaHMUS XMMHUY€eCKOW NMOCYA0N U 1abopaTOPHBIM
060pyl0BaHHEM, a TAKXKe TPaBUJIaM 00pallieHHs C BellleCTBAMHU B COOTBETCTBUM
C UHCTPYKLMSAMHU 110 BBINOJIHEHHUIO JIA60PaTOPHBIX XMMUYECKHUX OIBITOB MO/,
KOHTpOJIEM Ilejiarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B IIpoLiecce
UCCJIeloBaTe/IbCKOM JleATeIbHOCTH
Hay4YHO-TIONYJIAPHYIO IMTepaTypPy XMMHUYeCKOTr'0 COAep KaHus, ClIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa o/, pyKoBO/CTBOM IleJiarora.

BbicTpauBaTh pa3BépHyTble MMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPO Ha
uHbOpMaLMIO U3 y4e6HUKA U CIIPAaBOYHBIX MaTEPHaJIOB, FPAMOTHO
VCII0JIb30BaTh U3y4YE€HHBIN IOHATUHHBIN alnapaT Kypca XUMUH

Paspen 2. BaxHeiilyue npeAcTaBUTe/IM HeopraHmyeckux Bemiects (30 41)
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Tema 3. Bo3ayx. Kucnopoa.
MoHATue 06 okcnpax

(54)

Bo3ayx — cMechk rasoB. CocTaB Bo3yxa.
Kucnopos — 3sieMeHT U IpoCToe Belle-
cTBO. 030H — aas10mponHasi Modugukayusi Kucaopooa.

HaxoxneHue KuUcJiopoza B ripupoJe, Q)st{ecxue U XUMH4YEeCKHue

CBOMCTBA (peaKL{MU OKUCJIEHUs, TOpeHue). YCI0BUS
BO3HUKHOBEHHs U IpeKpalleHus1 ropeHus. [lonsTue

00 OKCHUJAX.

Cnocobbl noayyueHus Kucaopoda 8 1abopamopuu u
npomvluwieHHocmu. [lpuMeHeHue Kucaopoa. Kpyrosopor
KHCJIOPO/ia B IPUPO/IE.

Tensosoli 3¢hpekm xumuueckoll peakyuu, noHssmue o
MepMoXUMU4eckoM ypasHeHUU, 3K30- U 3HJJ0OTEPMUYECKUX
peaKLusX.

Tonaueo (Hegpmb, Y2016 U MemaH). 3azpsizHeHUe 8030yXa,
€noco6bl e20 npedomepawjeHust. YcuseHue napHUK08020
aggpexma, paspyuieHue 030H08020 CA0S1.

AemoHcTpauumn

BsaumoeiictBue dpocdopa, cepsl U Kese3a ¢ KUCI0POJA0M
(BO3MOKHO UCII0JIb30BAaHHE BHU/IEOOMBITOB).
OnpesiesieHUE COZlepKaHUS KUCIOPO/a B BO3/yXe.
OnBbITHI, AEMOHCTPHUPYIOLIME YCJIOBUSI BOSHUKHOBEHHUS U
MpeKpalleHs TOpeHUsl.

Na6opaTtopHbie 1 NpakTUyeckue paboTbl
JlabopamopHbulii onbim:

O3HakoMJIeHHe Cc 06pa3LaMu OKCH/0B.
IIpakmuueckasi paboma:

Ne 4. [TosryyeHUe KHMCJI0pOJia, U3yYeHHUe ero CBONCTB.

BbiyucneHusi
— MOJIEKYJIIPHOM MacChl KUCJIOPOJA ¥ 030HA HA OCHOBAaHUU
ATOMHOM MacChl XMMHUYECKOT0 3JIEMEHTa
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PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATUH U IPUMEHSATb 3TH OHATHUS IPU
ONMCAHUHU CBOMCTB BELIECTB U UX PeBPAILEHUH C HCI0JIb30BAHUEM ONOPHBIX
CJIOB U KJIUILE,

XapakTepHu30BaThb (OINHUCBIBATDb)C ONOPOIL HA NAAH, CXEMY, KDAMKYIO 3ANUCH
COCTaB BO3/yxa, HU3HUYeCcKHe U XU-MUYeCcKre CBOMCTBA KUCI0PO/ia, CIOCOOI
€ero noJlyyeHus, IpUMeHeH e U 3HaUeHue B IpUpo/ie U XKU3HU YesloBeKa.

CpasHusamb peakyuu 2opeHus u Med1eHHO20 OKUCAEHUS C IPeJBapUTeIbHbIM
o6CcyKJeHreM TapaMeTPOB CPaBHEHUS.

Co6upaTb NpU6OPHI A1 OJIyYeHUs KUCA0poJa (BbITeCHEHHMEM BOJbI U
BO3/yXa).

Pacrno3HaBaTh ONBITHBIM IyTEM KUCJIO0POJ 10/, KOHTPOJIEM lefjarora.

HWcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY JJ1s1 COCTaBJIeHHsI GOPMY.JI BEILleCTB,
MOJIEKY/ISIPHBIX YPaBHEHUH XMMUYECKHX peaKI Ui ¢ yyacTHeM KUCJI0poAa.

O6BACHATD CYIHOCTb 3KOJI0IM4YeCKHUX NTpo6JieM, CBI3aHHbBIX C 3arpsiI3HEHUEM
BO3/yXa.

CrnesoBaThb IpaBUJaM 6e30MacHOM paboThI B JIabOpaTOPHU IPU UCI0JIb30BaHUU
XUMHUYECKOH NOCYAbl U 060py/I0BaHUS 104 KOHTPOJIEM I1e/Iarora, a Takxe
NpaBUJIaM 06pallleHHs C TOPIOYHMHU BellleCTBAMU B ObITY.

nHaHHpOBaTb U OCyHIeCTBJIATb HA IPAKTHKEe XUMHWYECKH e 3KCIIepUMEHTDI,
NPOBOJUTH HABJIIO/IeHUS, [ieJIaTh BbIBO/IbI [10 Pe3y/IbTaTaM 3KCIIepUMEHTa MO/
PYKOBOZICTBOM Ilefiarora.

Y4acTBOBaTh B COBMeCTHOM paboTe B rpymie.

Hcnosib30BaTh NPU BbINOJHEHUH Yy4eOHBIX 33/JaHUH U B IIpoLiecce
UccJIeloBaTeIbCKOM JleiTeIbHOCTH Hay4YHO-NOMYJIAPHYIO JIMTEPATypy
XMUMUYECKOT0 COJiepKaHus, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTepHeTa nof,
PYKOBOJCTBOM IleJiarora.

BeicTparBaTh pa3BEépHYThIE NMCbMEHHbIE U YCTHbIE OTBETHI C OITOPOM Ha
uHdopMaryio U3 yde6GHHKA U CIPpaBOYHBIX MaTepHaJsIOB C OIIOPOH Ha IJIaH,
IPaMOTHO UCII0/1b30BaTh U3y4eHHbIN NOHATUIHBIN anlapaT Kypca XUMUH



Tema 4. Bogopoa.
I[IoHATHE 0 KUCJIOTAX U COJIAX

(54)

Tema 5. KoinuecrBeHHbIE
OTHOLIEHHUS B XUMUH
(44)

Bopopos — asieMeHT 1 mpocToe BelecTBo. HaxoxeHue B
npupoze, Gu3nyecKre U XUMHYECKHE CBOMCTBA (Ha mpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIAMU U OKCHU/JJaMU METAJIIOB),
IpUMeHeHHe, CNOCOObl NOAYYEHUS.

[ToHSITHE O KUCJIOTAX U COJISIX.

AemoHcTpauumn

[osiyyeHue, cobupaHue U pacio3HaBaHUeEe BOJAOPOa.
l'openue Bogoposa.

B3aumogeiictBue Bogopoaa c okcugom meau(ll).

JNlabopaTtopHblie U NpaKTUYEcKne paboTbl
Jla6opamopHbwlil onbim:

B3aumoielicTBHE KUC/IOT C MeTaJlJIaMU.
IIpakmuueckas paboma:

Ne 5. [TosiyueHMe BOJIOPO/ia, U3yUyeHHe ero CBOMCTB.

BbiyucneHusi
—_— MOﬂeKleHpHOI;‘l MaccChI BellileCTBa Ha OCHOBAaHHUH aTOMHOﬁ
MacCChbl XUMHUYECKUX 3JIEMEHTOB

KosnyecTtBo BemectBa. MoJib. MosiipHas Macca. 3aK0H
ABorazpo. MosisspHbIN 06'5€M ra3oB. PacyéThl 10 XUMHUYECKUM
ypaBHEHUSM.

JleMOHCcTpanusa
06pasLbl BellecTB KOJUYECTBOM 1 MOJIb.

BbiyucneHusi

— 00'b€Ma, KOJIMYECTBA BEIECTBA I'a3a [10 er0 U3BECTHOMY
KOJINYECTBY BellleCTBa U 06BEMY;

— 06'bEMOB Tra30B 10 YPaBHEHHIO PEaKI[MK Ha OCHOBE 3aKOHa
O6'béMHbIX OTHOILIEHUHU ra3oB
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PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSTb 3TH OHATHUS IPU
OMUCAaHHUY CBOMCTB BELIECTB U UX ITpEBpAlleHUH.

XapakTepusoBaTh (ONUCHIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPO/A,
CII0COGBI €0 MOJTyYeHHSs], IPUMEHEHHE C ONOPOH Ha NJIaH, KPAaTKYO 3alKCh,
CXEMY.

Co6upaTb NpU6OP AJ1s OJyYeHHUs BOJOPOJA C UCII0JIb30BaHHUEM BU3YaIbHON
OMOpHI

Hcnosib30BaTh XMMHUYECKYH0 CUMBOJIMKY /LISl COCTABJIEHUsI GOPMYJI BELIECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XMMUYECKUX PEAKLUH C yYacTHEM BOLOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaThb IpaBUJIaM 6e30M1acHOM paboThl B 1a60paTOPUU NPU UCTI0JIb30BAHUM
XUMHYECKOH MOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM NEJATora., a TaKXe
HpaBUJIaM 06 palieHHs C TOPIOYHUMHU BELeCTBAMH B ObITY

[1J1aHUPOBATh U OCYLIECTBJISATh HA PAKTHUKE XUMUYECKHE 3KCIIEPUMEHTBI,
HPOBO/JUTh HAGJIIO/IEHUS, [IE/IaTh BbIBO/bI [0 pE3YJIbTaTaM 3KCIIEPUMEHTA M0/
PYKOBOJICTBOM IIe/larora ¢ 00Cy>k/ileH1eM IlJIaHa paboThl, C UCII0Ib30BAHUEM
KJHuiie.

Y4acTBOBaTh B COBMeCTHOM pa6oTe B rpymie.

l-[JIaHl/IpOBaTb U OCYIIECTBJIATb Ha NPaKTHUKe XUMHUYECKHEe IKCIIEPHUMEHTBI,
MMPOBOAUTH HaGJI}O,[[eHl/IH, AeJ1aTb BbIBO/JIbI 110 pe3yJIbTaTaM 3KCII€epHUMEHTa.

Y4acTBOBaTh B COBMeCTHOU pa6oTe B rpyIne

PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATHUH U IPUMEHATb ITH OHATHSA, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPHUH JJIs PellieHUs pacyéTHBIX 33/1a4 C IIOMOLIbIO
nejarora.

BbIYHCIATD MOJIIPHYIO MaccCy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BellleCTBa € OTIOpoi Ha obpasel], Ha GOPMY.JIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUSAM XUMHYECKUX pPeaKLUi C 0IOPOU Ha
o6paseL, aJITOPUTM yueOHbIX eHCTBUH: KOJNYeCTBa, 00'bEMa, MacChl Bel|eCTBa
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB WU NPOAYKTOB
peakIHH.

BbicTpauBaTh pa3BépHyThble MMCbMEHHbBIE U YCTHbIE OTBETHI C OIIOPOM Ha UH-
¢dopmanuio U3 yye6HUKA U CTPABOYHBIX MaTepHasIoB, FPaMOTHO HCII0JIb30BaTh
M3y4eHHbIH MOHATUHHBIN allnapaT Kypca XUMHUH C IOMOLIBIO lTefiarora.



Tema 6. Boga. PacTBopbl.
IoHaTHE 06 OCHOBAHMAX

(54)

Bopa, ee cocTaB, cTpoeHue, MoJieKyJibl. PU3nvecKue CBOMCTBA
BOZbL. AHA/IU3 U cCuHMe3 — Memodbl U3yHeHUsl cCocmasd 800bl.
XUMHYeCKHe CBOWCTBA BOJbI

(pasJsioKkeHMe, peakluy ¢ HATpUeM, OKCU/I0M KaJIbL{Hsl, OKCHJIOM
cepol V.

CocTtaB ocHOBaHUM. [IoHATHE 06 UHAMKATOPAX.

Boda kak pacmeopumes. PacTBopbl. Pacmseopumocms seujecms
8 sode.

HacbelujeHHble u HeHacbiueHHble pacmeopbl. MaccoBas [0
BellleCTBa B pacTBODe.

Pose pacmeopos e npupode u 8 xcusHu yeaoseka. Kpyzosopom
800bl 8 npupode. 3arpsi3HeHHe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKA IPUPOJHBIX BOJ,.

AemoHcTpauumn

JJIEKTPOJIU3 BO/Ibl; CUHTE3 BO/Ibl; B3aUMO/I€ICTBHE BOJBI C
MeTas1amMu (Na, Ca) (Bo3MOXKHO MCIOJIb30BaHUE
BH/leOMaTepHaoB).

PacTBopeHUe BelleCcTB € pa3/IMYHON pacTBOPUMOCTHIO.
HccnenoBaHue pacTBOPOB KUCIIOT U 11{eJI04€eH € TOMOIbI0
WHAWKaATOPOB.

Na6opaTtopHbie 1 NpakTUYeckue paboTtbl

Ilpakmuueckas paboma:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHONW MacCOBOM
JloJIel pacTBOPEHHOTO BellleCTBa.

BbiyucneHusi
— C UCIIOJIb30BAaHHWEM INOHATHUA «MAaCCOBad O0Jid BellleCTBA B
pacTtBope»
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PackpbIBaTh CMbIC/I U3y4YaeMbIX IOHSATHI U IPUMEHSITh 3TU MOHATHS IPU
OMKCAaHUY CBOWCTB BELIECTB U UX MPEeBpalleHUH C MOMOLIbIO IeAarora.

XapakTepu3oBaTh GU3NIECKHE U XUMUYECKHE CBOUCTBA BO/bI, €€ POJIb KaK
pacTBOPHUTEJIS B IPUPOJHBIX IIPOLIECCAX C ONMOPOH HA IJIaH U CXEMY.

CocTaBJ/IATh ypaBHEHUS] XUMUYECKUX PEAKIIMH C y4acTHEM BO/ibl C OIOPOM Ha
CXEMY.

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCO6BI OYMCTKHU BOJbI OT IPUMECEH, MEPHI 110 OXPaHE B0/,
OT 3arpsiI3HEHUs N10CJIE IPeIBAPUTEBHOTO CTPYKTYPUPOBAHUS MaTepyaJa.

[1J1aHUPOBATD U OCYIECTBIISATD HAa IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
HPOBOJAUTH HAGJIIO/IEHUS, Je/1aTh Bbl-

BO/IbI [10 pe3yJIbTaTaM 3KCIIEPUMeHTA M0/ KOHTPOJIEM 11e/1arora, ¢
UCIN0JIb30BAaHUEM KJIUILE.

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThl B 1a60paTOPUU NPU UCTIO0JIb30BAHUMU
XUMHYECKOH MOCy/1bl ¥ 060py/10BaHHUS 110/ KOHTPOJIEM Ie/iarora.

npOBOﬂl/ITb BbIYHCJIEHHA C IPUMEHEHUEM ITOHATUA «MacCcCoBad [0Jid BelleCTBa B
pacTBope» c onopoit Ha GOPMYJIbIL.

Hcnosib30BaTh IMPH BBIITIOJIHEHHUHU y‘-Ie6HbIX 3aaa1—114171 H B IIporecce
UCCJIEI0BATE/IbCKOM JIeATEbHOCTH HAyYHO-IONYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COJIeprKaHMUs, CIpaBOYHbIe MaTepHUaJibl, pecypchbl UHTEpHETa
[10Ji, pyKOBO/ICTBOM IleJiarora.

BeicTpanBaTh pa3BEPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHPOpPMALMIO U3 y4eGHUKA U CIIPABOYHBIX MaTepHAIOB, FPaMOTHO
MCI0JIb30BaTh U3y4YeHHbBIN NOHATHUHHBIN aNnapaT Kypca XUMHUH 110CJIe
Ipe/IBApUTEJbHOr0 CTPYKTYPUPOBAHHUS MaTepHuaa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
CoeIUHEeH U

(11 4)

Knaccudukanusi HeopraHU4ecKHUX COeIMHEHU.

OKcU/IbI: COCTaB, KJaccudUKanus (OCHOBHBIE, KUCJIOTHBIE,
am@pomepHble, Heco1e06pasyroujue Ha npuMepe okcudd yaiepoda
Il u okcuda asoma I, HoMeHKJ1aTypa. [losyyeHue OKCHU/I0B
(B3aMmopeiicTBMe ¢ BOAOM, KUCNOTaMM, LLLEI0YaMM).

OcHOBaHUS: COCTaB, KJaaccudukanus (Le049u 1
HepacTBOPUMbIE OCHOBAaHMUS), HOMEHKJIATYpa.

KucsoTsl: cocTas, kjaccupuKkalus, HOMEHKIATYpa, GUsndeckue
Y XMMUYeCKUe CBOMCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCHJIAMU COJISIMU Ha IPUMepe COJITHON U CEPHOU KUCJIOT),
€nocobbl noslyveHust. Psj ak THBHOCTH MeTaJIJIOB.

Conu (cpefiHUE): HOMEHKJIATyPa, CNOCOObI NOAYYEHUS],
B3aHUMO/IeICTBUE COJIEN C META/JIaMH, KUCJIO0TaMH, llleJIo4aMU U
COJISIMU.

l'eHeTHUYecKasi CBSI3b MEXK/AY KJIAaCCaMU HEOPTaHUYECKUX
coefuHeHUH. ['eHeTHYeckre psafbL [loHATHE 06 aMbOTEePHBIX
FUJIPOKCU/IAX Ha IpUMepe IIMHKA U a/IIOMUHUsA. XUMUAYeCcKue
CBOICTBA - B3aUMO/IEUCTBHE C KUCJIOTaMU U I1leJI0YaMHU.
PasnoxeHue npy HarpeBaHUMU.

AemoHcTpauumn

06pa3sibl HeOpraHW4eCKHX Bell|eCTB Pa3JIM4YHbIX K/IaCCOB.
BsaumopeiicTBue pacTBopa CepHOM KHUCIOThI C OKCUJIOM
menu(II).

Peaxuus HeATpaM3aL U U.

BbITecHeHue 0JHOTO MeTaJ/l/Ia [PyTrMM U3 pacTBOpa COJIH.

Na6opaTtopHbie 1 NpakTUYeckue paboTtbl

JlabopamopHbie onblmbil:

B3zauMo/ieficTBHE KMCJIOT C MeTa/IJIaMH.

[loslyyeHre HepaCcTBOPUMBIX OCHOBaHUH.

B3auMogelicTBre HepaCTBOPUMBIX OCHOBaHUH C KUCJOTaMH.
Paznoxenue rugpokcuzga meu(1l) npu HarpeBaHum.
Ilpakmuueckas paboma:

Ne 7. PemieHue 3KCrepUMeHTaJIbHBIX 33134 10 TeMe «OCHOBHbIe
KJ1aCcCbl HEOPTaHUYeCKUX COeIMHEHUM».

BbiyucneHusi
— 10 ypaBHEHUAM XUMHUYE€CKUX peaKuHﬁ

OrmpeiesieHre OCHOBHBIX KJIACCOB HEOPTaHUUECKHX COSIMHEHHH MO 1a0IIoHY.
CocrapJieHHe CXeM CTPOCHHUSI OCHOBHBIX KIIACCOB HEOPIaHMYECKUX COCANHEHUI Ha
OCHOBE OIPEICNICHHS.

CocrapieHre (HOpMyIT OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCMHEHMI 1 Ha3bIBaHUC
UX [0 MEXKIYHAPOIHOW M TPHBHAIILHOI HOMEHKIIATYPE C HCIIOJIb30BAHHEM
OnpeieTIeHNs] ¥ TaOJIULbI PACTBOPHMOCTH.

KnaccudunupoBaHue H3ydaeMbIX BEIECTB [0 COCTaBY H CE0UCMEaM C ONOPON Ha
OIpe/ICIICHNUS, CXEMBbI M TAOJIHILy PACTBOPHMOCTH.

CocrapieHre TabIHIbl TCHETHYECKHUX PSIOB U cXeMbl «I eHeTHYecKas B3AUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHUX COCIUHEHHIN MO/l PyKOBOJICTBOM I€Iarora.
TIporHo3upoBaHHe CBOMCTB BEIIECTB HA OCHOBE OOIINX XMMHYECKHUX CBOKWCTB
M3YYCHHBIX KJIACCOB, TPYII BELIECTB, K KOTOPHIM OHH OTHOCSTCS C HCIIOIb30BaHUEM
cxeMbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUUYECKHX
COEIMHEHNID) O] PyKOBOJCTBOM Iearora.

CocrapieHre MOJICKYIISIPHBIX YPAaBHEHHI PEaKIHii, MILTIOCTPUPYIOIIHX X HMHYECKUE
CBOIICTBA N3YUEHHBIX KIIACCOB U CNOCOObI NONYYeHUs BEIIECTB U3Y4EHHBIX KJIacCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEX/IY HUMH, C
OIOpO#i Ha BepOATBHYIO CXeMY B KQUeCTBE 3PUTEINILHOI OMOPBHI.

CocrapiieHre MOJICKYJISIPHBIX YpaBHEHHUI PEaKIHii [0 CXeMaM C TPeIBAPUTEILHBIM
00cyXIIeHHEeM BBIOOpa pearkpyromnX BemecTB.

BbIunciIeHHe 10 YpaBHEHUSIM XHMHYECKUX PEaKIUii KOIHYeCTBa, 00bEMa, Macchl
BELIECTBA I10 KOJIMYECTBY, 00BbEMY, MAacce PEareHTOB WK MPOAYKTOB PEaKIUH 110
AIITOPHTMY.

IInaHupoOBaHKE U OCYLIECTBICHHE HA MPAKTHKE XUMHUYECKOr0 IKCIEPUMEHTA U
HaOMIONCHHUS TIOX PYKOBOACTBOM YUHTEIIS.

DopMyIHpOBaHHE BBIBOJOB 0 Pe3y/IbTaTaM IKCICPUMEHTA C UCIIONB30BaHHEM
OTOPHBIX CJIOB.

DopMyIHpOBaHHUE ¢ TOMOLIBIO IEJAarora M BEIMOIHEHHE IPaBUI Oe30MacHoi paboTsI B
71a00paTOPHH NP HCIOIb30BAHHN XUMHYIECKOH TOCY B 1 000PYIOBaHHS.
Vcnonp30BaHue MPH BBIOIHEHUH YIEOHBIX 331aHHUH U B IpoLiecce
HCCIIeIOBATENBCKON JEATEIBHOCTH HAYIHO-TIOMYIISIPHOI JTUTEPATyPhl XUMHIECKOTO
COIepIKaHMs, CIIPABOYHbIC MaTepHAIbl, pecypchl VIHTepHeTa, OCYILEeCTBICHHE BEIOOpa
[0/ PyKOBOJCTBOM MEAarora.

BricTpanBanue pa3BEPHYTHIX MUCHBMEHHBIX U YCTHBIX OTBETOB C OIOpPOii Ha
UH(pOPMALHIO U3 yueOHHKA U CIIPABOYHBIX MaTePHAIOB, FPAMOTHOE HCIIONB30BaHHE
M3Y4IEHHOTO TIOHITHIHOTO anmapara Kypca XMMHH C HCIIOIb30BaHUEM IUIAHA,
OIOPHBIX CJIOB, AITOPHTMA.

Pazpen 3. [lepuoanyeckuii 3akoH u [leprognyeckas cucreMa XMMH4YecKux 3sieMeHToB /. U. MeH e ieeBa.
CtpoeHue aTOMOB. XMMHYecKasi CBsI3b. OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuyu (15 u)

21



Tema 8. NMepuogunuecKuii 3aKoH U
Mepuoanyeckana cucrema
XUMMUYECKUX 3/IEMEHTOB

A. U. MeHpene-esa. CtpoeHue
atoma (7 u)

[TepBble MONBITKYU KJIaCCUUKALUU XUMUYECKHX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXO/JHbIX 3JIeEMEHTOB (1eJI0YHbIE U
11eJI0YHO3€eMeJIbHbIe METAJLJIbI, FaJIOTeHbI, UHEPTHBIE ra3sbl).
InemeHmol, kKomopble 06pasyrom

am@pomepHbie okcudbl U 2UOPOKCUODIL.

[Tepuoauyeckuit 3akoH U [leproau-yeckas cucremMa
XUMHYeCKHUX 3/1eMeHTOoB [l. . MengeieeBa. [leproibl, rpynimsl,
noArpynmsl. Pu3nyeckuit CMbIC/ OPSAKOBOr0 HOMepa
3JIeMeHTa, HOMepOB Nepro/Ja Y IpyIIbL.

Ctpoenue aToMoB. CocTaB aTOMHBIX A/iep. H30monbl.
JyieKTpoHBI. CTpoeHHe 3JIEKTPOHHBIX 060JI04€K ATOMOB IEPBBIX
20 xuMHYecKUx 371eMeHTOB [leprognyecKoi cucTeMbl

/. U. MeHienieeBa.

XapaKTepUCTHKAa XMMHUYEeCKOT0 3JIeMeHTa 110 ero M0JIOKEHUIO B
[epuoauveckoii cucteme /l. . MeHpesieeBa.

3akoHoMepHOCMU U3MEHEeHUsl c80licma 3/1eMeHmMo8 MaAbIX
nepuoooe u 2/a8HbIX nodzpynn 8 3agUcCUMOCmu 0m amoMHoO20
(nopsidkos020) Homepa.

3HaueHue llepuoduueckozo 3akoHa u [lepuoduyeckoli cucmembl
XUMUYECKUX 3/1eMeHmMOo8 0151 pa3eumusi HaQyKu U NpaKkmuku.
A. H. MeHdenees — yuéHblil, nedazoe u 2parc0aHuH.

AemoHcTpauumn

KopoTkonepuoiHas v AJIMHHONIepUOXgHas GOpPMBbI
[Teproauveckoi cUCTEMbl XUMHUYECKUX 3JIEMEHTOB

. . MenpeneeBa.

O3HaKoMJIeHHe C 06pa3liaMHi MeTalJIoB U HEMETAJIJIOB.

Na6opaTtopHbie 1 NpakTUYeckue paboTtbl

JlabopamopHblii onbim:

B3auMogelicTBHe r'HAPOKCHAA [IMHKA C PAaCTBOPAaMU KUCJIOT U
neJioyen
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PackpbIBaTh CMbIC/ TEPUOAUYECKOr0 3aKOHA 110/, PYKOBO/ICTBOM Il€/iarora.

[ToHMMaTh CyLeCTBOBaHUE NEPUOANYECKON 3aBUCUMOCTH CBOUCTB XUMUYECKHUX
3J1IeMeHTOB (M3MeHeHHe PainyCOB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeIMHEHNH OT I0JI0XKeHUS B IepUOJUYeCKOM CUCTeMe U CTPOeHUs aToMa C
MCI0JIb30BaHUEM CXeM U TabJiuIl.

YcTaHaBIUBATh CBA3b MeXAY I10J10KEeHUEM 3JIeMeHTA B IepUOAUYeCcKOM cucTeMe
Y CTPOEHHEM ero aToMa (CocTaB U 3aps/ AApa, obliee YUC/I0 3JIeKTPOHOB U
pacnpejesieHHe UX 110 3JIeKTPOHHBIM C/105IM) 10 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHHsI CBOMCTB 3JIeMEHTOB U UX COeJMHEHUH 110
rpynnam v nepuogam [leproaudeckoit cucTeMbl € TOMOILBIO NTearora.
XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI [TepBbIX TPEX IEPUOAOB, KaJlus,
KaJIblYs 110 UX NoJioxkeHUI0 B [lepuognyeckoit cucteme /[l. U. MengeneeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPHH MPU UCTIOJIb30BAaHUU
XUMUYeCKOU nocy/ibl U 060pyA0BaHUS 10 KOHTPOJIEM Ile/iarora.

BoicTpanBaTb pa3BEpPHYThble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MH}OopMaLHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNnapaT Kypca XUMHUH 110CJIe
CTPYKTYpPUPOBaHUSI MaTepHasa C UCI0JIb30BaHUEM KJIMIIE.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 33/JaHUH TEKCThI yyeOHUKa nocie
CTPYKTYpUPOBaHUSI MaTepHaJia, CpaBouHble MaTepHaJbl ([lepuoguyeckyro
CHUCTeMy XMMUYecKHUX 3jieMeHTOB /. . MeH/iesieeBa, Tab/IMIy pacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUMU U CoJieH B BOZie, 3JIEKTPOXUMUYECKUH psJl HANPsHKeHU I
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3a/JaHUH U B IIpoliecce
UccJieloBaTeIbCKOM JiesiTeIbHOCTH Hay4YHO-NOMYJIAPHYIO0 JIMTEPATypy
XMUMUYECKOT0 CoJiepKaHus, CIpaBOYHbIe MaTepHalbl, pecypcbl UHTepHeTa mof,
PYKOBOJCTBOM leiarora



Tema 9. Xumunueckasn casb.
OKUCAUTENbHO-
BOCCTAaHOBUTE/IbHbIE peaKLuuun
(84)

9 KJIACC

InekmpoompuyamesbHOCMb aTOMOB XUMUYECKHX 3JIEMEHTOB.
XuMU4YecKasi CBsi3b (MOHHasI, KOBaJIEHTHAs MOJISIpHAst U
KOBaJIEHTHasl HeMoJIsIpHasi).

CTeneHb OKHUC/IEHUS.

OKUCIUTENBHO-BOCCTAaHOBUTE/IbHBIE peakiiuu (OBP). [Ipouecchl
OKHCJIEHUS M BOCCTaHOBJIEHUS. OKMCIMTENU U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKUCIMTENbHO-BOCCTAHOBUTE/IbHBIE PEAKI|UU: TOPEHHE,
peakL Uy pasyioKeHHUs, CoeJUHEHUS

(2 4 B HEHEMIO, BCeTO 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSITUH 110/ PYKOBO/[CTBOM I1€/Jarora.

OnpeaensiTh BUJ XUMUYECKOU CBSI3U B COeJUHEHUH C UCII0JIb30BAHUEM CXEM.

OnpeensiTh CTENEHb OKUCIEHUSI XMMUYECKOT0 3JIeMeHTA 110 GOopMy.Jie ero
COeJIMHEHHS C UCI0JIb30BaHUEM aJITOPUTMA.

OnpefensiTh 371EMEHT (BELLECTBO) — OKUCIUTEJIb U 3JIeMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYLIHOCTh HPOLLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHHS.

CocTaBJIAATh 3/1eKTPOHHBIHN 6aJlaHC € YYETOM YMC/IA OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocCTaBJ/IsITh ypaBHEHHE OKUCJIUTENBHO-BOCCTAHOBUTEIBHOM PEAKIIUH MO
aJITOPUTMY pa36opa OKUCJIUTETbHO-BOCCTAHOBUTEIbHON PEAKLIUH.

Hcnosib30BaTh NPU BHINOJTHEHUH yYeOHBIX 33JJaHUH TEKCThI y4eOHMKa [10C/Ie

CTPYKTYpPUPOBaHUA MaTepHaJla, CIPaBOYHble MaTepHaJibl (IepUOAUYECKYIO
CUCTeMy XMMHU4eCcKHX 371eMeHTOB /I. . MeHe1eeBa, Tab/1M1y pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U coJiel B BOJie, 3JIeKTPOXUMUYECKUH psifl HANpsKeHU N
MeTaJlJIoB).

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
Nporpammni,

W KO/IMYECTBO YacoB, OTBOAUMOE
Ha UX usyyeHue

OcHOBHOEe coaepKaHue

OCHOBHblE BUAbI AeATENbHOCTU
obyualowmxca

Pasgen 1. BemecTBo ¥ XMMHYecKue peaknyu (17 4)
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IloBTOpEHME U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 ki1acca

(54)

[Tepuoaudeckuit 3akoH. [leproguyeckas cucTeMa XMMHYECKUX
asemeHTOB /I. 1. MeHzeieeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHUH CBONCTB XMMHUYeCKHUX 3J1eMeHTOB IIePBBIX TPEX
[IepUO/IOB, KaJlvd, KaJbLIUA U UX

coeIUHEHUH B COOTBETCTBUH C [10JI0KEHUEM 3JIeMEHTOB B
NeproANYecKol cUcTeMe M CTPOEHHEM UX aTOMOB.
Knaccudukanuus v HoMeHKJIaTypa HeOpraHUYeCKHX BellecTB
(mexayHa-poAHas U TpUBHaJIbHAsH). XMMUYeCKHe CBOMCTBA
BelIeCTB, OTHOCAILUXCA K pa3/IMYHbIM KJlacCaM HeopraHu4eCcKUx
coeIUHEHUH, UX TeHeTHYeCKast CBsI3b HEOPTaHUYeCKUX BellleCTB.
CTpoeHHe BelllecTBa: BU/Abl XMMHUY€eCKOM CBA3U U TUIIbI
KpHUCTA/I/IMYeCKUX PELIETOK. 3a8UCUMOCMb c8olicma gewjecma om ux
cmpoeHusl.

JleMoHCcTpanuu

1. Mope v KpUCTA/IZIMYeCKUX PELIETOK HeOpraHu4eCKUX BelleCTB.
2. KopoTkonepuoiHasi U JJIMHHONIEpHOAHAsA POpPMBbI
[Teproauyeckoi cucTeMbl XUMUYECKUX 3JIEMEHTOB

. . MeHnpeneeBa

XapakTepu30BaTb XMMUYECKHE 3JIEMEHTbI IEPBBIX TPEX MEPUOOB, Kalus U
KaJbLIusl 110 UX oJIoxkeHUI0 B [lepruognyeckoii cucteme /. . MeHjesieeBa ¢
OMOpO Ha aJITOPUTM.

KnaccudunpoBaTh 1 Ha3bIBaTh HEOPraHUYECKHE BELECTBA U3yYEHHbIX
KJIaCCOB C OTIOPOM Ha cxeMy, TabJIMIy paCTBOPUMOCTH.

OnuchIBaTh 06IIME XUMHUYECKHe CBOMCTBA BELIECTB Pa3/IMYHbIX KJIacCOB,
NOATBEPXKAATh CBOMCTBA NPUMepPaMU MOJIEKYJISIPHBIX ypaBHEHUH
XUMHUYECKHX PeaKL U c ollopoii Ha cxeMy.

OnpefensiTh BUJ XMMUYECKOHN CBSI3U U THI KPUCTAJIMUECKON PELIETKU
BEIIEeCTBAa C OIIOPOU Ha CXEMY.

[IporHo3upoBaTh CBOMUCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUs [OCje
npeJiBapUTEJbHOTO pa3bopa.

BoicTpauBaTh pa3BEéPHYThie MUCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOM HA
MHPOpPMALUI0 U3 YYEeOHUKA U CTIPABOYHbBIX MATEPHUAJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN MOHATUWHBIHN annapaT Kypca XUMHH.

HWcnosib30BaTh NpU BBIIOJHEHUH YUeOHBIX 3alaHUH U B ITpoliecce
MCC/Ie10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJiep>KaHus, CIpaBOYHble MaTepHaJibl, pecypchbl UHTepHeTa
[0/l pyKOBOJCTBOM IleJjarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKHUX peaKIui
(44)

Knaccudukanusa XuMu4eckux peakiUi o pa3InyHbIM NpHU3HAKaM
(o 4Kcay 1 cOCTaBY Yy4aCTBYIOLIMX B PeaKL UK BELEeCTB, N0
mens1080My 3gpghekmy, no usMmeHeHuo cmeneHell OKUC/AeHUs!
XUMUYECKUX 3/1eMeHIM08, N0 06pamumMocmu, no y4acmuro
Kamaauzamopa).

IK30- U 3HdOMmepMuveckue peakyul, mepMoxuMu1eckue ypasHeHusl.
IoHssmue o ckopocmu xumuueckoil peakyuu. IIoHsimue 0 20MO2eHHbIX
U 2emepozeHHbIX peakyusix. [lonsmue 06 06pamumbix

U HeO6PAMUMBbIX XUMUYECKUX peakyusix. [Ionsimue o XumMu4eckom
pasHogecuu. Pakmopul, 8aAusIOWUE HA CKOPOCMb XUMUYECKOU
peakyuu u No10iceHUe XUMUYECK020 PA8HOBECUSI.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIMU (3IEKTPOHHBIN
6aJIaHC OKUCIUTEJIbHO-BOCCTAHOBUTEJILHON PEAKL[UH).

JeMoOHCcTpauuu

1. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIUU OT PA3TUIHBIX
daKTopoB.

2. BospelicTBre KaTaJn3aToOpa Ha CKOPOCTb XMMUYECKOM peaKLiuU.
3. [IpuMepbl HEOOPATUMBIX U 06PATHUMBIX PEAKIUH.

4. CMellleHUe paBHOBeCUSI XUMUYECKOM peaKIvH.

BuruuciaeHus
— KOJIMYEeCTBA BelleCTBa, 00'bEMa 1 MaCChl peareHTOB HJIH
MPOAYKTOB MO YPaBHEHHUSIM XUMUYECKUX PeaKIINI

PaCKprBaTb CMBbICJI U3yYaeMbIX MOHATHUH U NPUMEHATb 3THU NOHATHUA NPHU
OIMCaHWH CBOMCTB BeILleCTB U UX MIpeBpalleHUH.

KnaccudunnpoBaTb XMMHUYeCKHe PeaKI My 110 pa3IMYHbIM NPU3HAKaM.

YcTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XMMHU€ECKOH peakIuy OT pa3JIMYHbIX
$aKkTOpOB 0/ pYKOBOACTBOM YYUTEJIA.

[IporHo3upoBaTh BO3MOXKHOCTH NPOTEKAaHUA XMMUUYECKHX ITpeBpallieHUuH B
pa3/IMYHBIX YCI0BUAX NOCJIE PeABapPUTebHON PabOThI.

OnpeniensaTb OKACAUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJISITh 3/IEKTPOHHBIN 6aJIAaHC PEeaKI UK.

[Ipor3BOAUTH BHIYUC/IEHUSA 10 XUMUYECKUM YPaBHEHHUSAM 10 QJIFOPUTMY.

BbicTpauBaThb pa3BEépPHyThble NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOM Ha
uHbOpMaLMIO U3 y4e6HUKA U CIPAaBOYHBIX MaTEPHaJIOB, FPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anllapaT Kypca XMMUH 110CJIe
Ipe/IBapUTEbHOI0 CTPYKTYPUPOBaHUS MaTepHaa.

Hcnosib30BaTh NpH BHINOJHEHUH Y4eOHBIX 3a/JaHUH U B TpoLiecce

HCCJIeI0BATENbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISAPHYIO JIUTEPATypy
XMUMUYECKOT0 COJlepKaHus, CIPpaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHETa
110CJIe KOHCY/IbTALlUH C ITeJaroroM.
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TeMa 2. J/IeKTPOJIUTHYeCKast
AUccouManusi. XMuMHYeCKHe
peaknyuy B pacTBOpax

(84)

Teopusi 3/IEKTPOJUTHIECKON AUCCOLMALUU. IJIEKTPOJIUTDI U
Hea3JIeKTpouThl. KaTHOHBI, aHHOHBI. MexaHu3m duccoyuayuu
geujecme ¢ pas3/AuYHbIMU 8UJamMu XuMuyeckoli cessu. CmeneHb
duccoyuayuu. CunbHbIE U CJ1a0ble 3JEKTPOTUTHL

Peakuu HOHHOTO 06MEHA, YCI0BUS UX TpoTeKaHHUsl. UoHHbIE
ypaBHEHUs peaKLHi.

XUMUYECKHe CBOMCTBA KUCJIOT, OCHOBAHUM U COJIeH B CBETe
MpeJCTaB/JeHUH 006 3/IEKTPOJTUTUYECKOH qucconuanuu. Cpeaa
pactBopa. [IoHsATHE 0 TUAPOJIK3E COJIEH.

KayecTBeHHbIe peaKIIUM Ha KATHOHbI

Y aHUOHBI : XJIOPU/I-, GPOMU/], HO3U/-, CYJIbAT-, KapOOHAT-,
cuukaT-¢$ochaT- aHUOHbI, TUAPOKCU/I-UOHBI KATHOHBI aMMOHMUS,
MarHusl, KaJblUsi, aIIOMUHUSA, Kesie3a 2+, 3+, [[UHKa,
MPHUCYTCTBYIOIIYE B BOAHBIX pACTBOPAX..

JleMoHCcTpanuu

JeKTpUdeckas MpOBOJUMOCTb PACTBOPOB BEILECTB; JBUKEHHE
HOHOB B 3JIEKTPUYECKOM M0JIE.

OnBbITHI, WIIIOCTPUPYIOLME TPU3HAKHY [TPOTEKAHUS peaKui
HOHHOTO 00MeHa.

OnbITHI 1O ONpe/ie/IeHHUI0 Cpe/ibl B pacTBOpax coJjielt (xyopuja
HaTpus, KapboHaTa HATPHs, XJIOPUJA [[MHKA).

JlabopaTopHble U IpaKTUYeCKUe

pa6oTsI

JlabopamopHbulii onbim:

Ne8Peaknuy HIOHHOTO 06MeHa B pacTBOpax 3JIEKTPOJUTOB:
cysnbdata meau(Il)

Y WEJI0YH, KapOOHATa HATPHS U COJITHOU KUCJIOTHI, pEaKIUs
HeUTpa/M3aluy Mex /1y TUAPOKCH/IOM KaJNs U COJITHON KUCJI0TOH.
Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpeE.

IIpakmuueckasi paboma:
Ne 1. PemeHue akcepyMMeHTa/bHbBIX 3a/a4 10 TEMeE.

Buruuciaenus
— 110 ypaBHEHUSIM XUMHUYECKHX PeaK[ Ui

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHSATHH, a TAK)XKe CMbICJI TEOPUU
3JIEKTPOJIUTUYECKOU AUCCOLHMAIIMY C OIIOPOH Ha CXeMBL

OOBACHATb IPUYHUHBI 3JIEKTPOIPOBO/I-

HOCTH BOJZIHBIX PACTBOPOB C IIOMOIIIbIO IleJjarora.

CocTaBJIsATh ypaBHEHUS JUCCOLMALIUN KUCJIOT, I[eJIOUel U CoJiel, IOJIHbIe
Y COKpalléHHbIe HIOHHbIE yPABHEHUS XUMHUYECKHX PeaKI[Mi HOHHOTO
oOMeHa.

[I1aHUPOBATh U OCYLIECTBJIATH Ha MPAaKTHKE XUMUYECKHe SIKCIIEPUMEHTHI,
NPOBOJUTH HAGJIIOIEHUS, IeJIaTh BBIBObI 10 Pe3yJ/ibTaTaM 3KCIIepUMeHTa
nocJie npeiBapUTeJbHON paboThL

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThl B 1a6OpaTOpUu pU
HCI0JIb30BAaHUH XUMHYECKOU MTOCY/Ibl U 060PY/JOBaHUS M0/ KOHTPOJIEM
nejarora.

[IpOU3BOAUTE BHIUKCIEHHS 10 XUMUYECKUM YPaBHEHUSIM.

BeIcTpanBaTb pa3BEPHYyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OMIOPOU Ha
MH}OopMaLHIo U3 yieOHUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO
MCI0JIb30BaTh U3yYEeHHbIN NOHATUHHBIN allapaT Kypca XMMHU 10cJ1e
npeJBapUTEJbHOIO CTPYKTYPUPOBAHUA MaTepHUaa.

Hcnosib30oBaTh IMPH BbINTOJTHEHUH y'-1e6H131x 3aaa1—114171 H B IIponecce
UCCJIEI0BATE/IbCKOH JIETENIbHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPATYPY
XUMHYECKOTO COJIEPXKaHUs, CIPaBOYHbIe MaTepUaJibl, pecypchl MHTEpHeTa
1ocJie KOHCY/IbTAallUH C IIeJaroroM.

Paspen 2. HemeTas1/1bl U UX cOeAUHEHUA (24 1)
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Tema 3. O61aa
XapaKTepUCTHUKA XUMHUYECKUX
3jieMeHTOB VIIA-rpynnsl.
T'asiorens!

061as xapaKTepUCTHKA rasioreHoB. 0COGEHHOCTH CTPOEeHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /LI HUX CTENEHU
okucaenus. CtpoeHue U GU3UYECKHE CBOWCTBA NPOCTHIX
Bell|eCTB — raJloreHoB. XUMHUYECKHE CBOMCTBA Ha NPUMepE XJ10pa

OOBSICHATD 06u_u/1e 3aKOHOMEPHOCTH B UBMEHEHUH CBOWCTB HEMETAJIJIOB U UX
COG,C[I/IHeHI/Iﬁ B IIpeJieJiaxX MaJibIX NIEPHUOA0B U IVIAaBHBIX NOATPYIIIT
l'[epylo;mqecxoﬁ CHUCTEMbI XUMHU4YECKHX 3JIEMEHTOB C y‘{éTOM CTpOEHUA UX
ATOMOB C UCII0JIb30BaHHWEM CXEMBbI.

(44) (B3anMojelicTBUE C MeTa/l/IaMH, HeMeTaJlJlaMU (BOJOPOJOM U XapakTepu3oBaTbh PU3UUeCKHe U XUMHUUeCKHe CBOMCTBA IPOCTHIX BELECTB

KHUCJIOPOZIOM), wesno4amu). X1opoBoopo. CosisiHas KMC/I0Ta, raJioreHoB (Ha IpyMepe XJIopa) U CJI0XKHBIX BelleCTB (XJI0pOBOAOPOAA,
XHMUYECKHE CBOUCTBA, No1yYeHue, TpuMeHeHue. KauecTBeHHbIe XJIOpU/Ia HATPUsI), CIOCOOBI UX MOJIyYEHUS], IPUMEHEHHUE U 3HAaYEHHE B
peakLUY Ha raJloreHu/-uoHbl. Jeticmeue x10pa u x10po8odopoda Ha IpUPO/ie U )KU3HU YeJsloBeKa [10C/le CTPYKTYPHUPOBaHUS MaTepuyaJa.
op2aHu3M Yesnoseka. BaxkHel111Me XJI0pH/bl M UX HAaX0X/eHHUE B OnpeJe/isiTh raJIoreHU/I-MOHBI B PACTBOPE C UCI0JIb30BAHUEM TaBJIHILbI
npupoge. "XapakTepHble peaKLU1 Ha aHUOHbI".

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE KCIIEPUMEHTHI,
JleMoHCcTpanuu

HPOBO/JUTh HAGJIIO/IEHHS, JIe/IaTh BbIBO/bI 10 pe3yJIbTaTaM 3KCIepUMEHTa
BuieoMaTepuasbl: raJoreHbl U UX COEJUHEHUSI. M
nocJie npe/iBapuUTeJbHOM paboThI.
06pa3sibl XJT0PUIOB.
JlaGopaTopHble U NpaKTU4YeCcKHe paboThbl
Jla6opamopHbwlil onbim:
PacnosHaBanue xJ10pHUA-HOHOB.
IIpakmuueckas paboma:
Ne 2. [TostydeHHe CONAHON KHUCIOThI, U3y4eHue eé CBOMCTB.
Buryucsaenus
110 ypaBHEHUAM XUMHUYECKHUX peaKIHi.
Tema 4. O61mas 061mas xapakTeprUcTHKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH O6BACHATD 061IIe 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-

XapaKTepUCTHKAa XMMHU4YeCKUX
ajieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHuA (5 4)

CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble J/Is1 HUX CTeNeHU
okucsieHusi. CTpoeHre U pu3nUecKre CBONCTBA TPOCTHIX

Bell|eCTB — KHCJI0POJA U CepbL

AnnorponHble MogUUKALMY KUCI0POAA U cepbl. XMMUYeCKHe
CBOMCTBa cepbl. B3aumo/ielcTBYE ¢ HEMETAIJIAMHU - BOJOPO/IOM U
KHCJIOPOZIOM, MeTa//IaMH, KOHLIEHTPUPOBAaHHBIMH a30THOH U
cepHoO# KucjaoTaMu. CepoBoJopof, CTpoeHue, pusrndeckue

IPYNIbI U KX COeJUHEHHUH
C y46TOM CTPOEHHS UX aTOMOB C OIIOPOH Ha cxeMy "Mi3MeHeHHe pafiyCcoB B
noArpymnmax".

XapakTepu3oBaTb pU3NUECKHE
Y XMMHUYeCKHe CBOWCTBA IPOCTOr0 BELIEeCTBA CEPhI U €€ CoeAMHEHUH
(cepoBOZOpPOJA, OKCHOB CEPBI, CEPHON KUCIOTHI, CYJIbGATOB), CIOCOGHI UX
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Y XMMUYeCKHe CBOUCTBA (KUC/I0THbIE U BOCCTAHOBUTEJ/IbLHBIE).
OKcu/ibl cepbl KaK NpeiCTaBUTEH KUCIOTHBIX OKCH0B. CepHast
KHCJI0Ta, GU3NYeCcKre U XMMUYeCKHe CBOUCTBA (0611ue Kak
npe/CTaBUTES KJlacca KUCIOT U cheyugduveckue), IpUMeHEHHE.
CepHUCTaAs KUCJIOTA.

Xumuueckue peakyuu, sexcaujue 8 0CHO8e NPOMbIULIEHHO20 CNOCO6a
nosay4eHust cepHol Kucaomsl. Annapamsl u npomekaroujue 8 Hux
npoyeccol (Ha npumepe npou3eodcmesa cepHoll Kuc10mol).

CoJii cCepHOM KHCJIOThI, KaueCTBEHHasl peakIys Ha CyJib(aT-HoH.
Haxox/ieHue cepbl U €€ coeIMHEHUH B TpUpo/ie. Xumuueckoe
3azpsi3HeHue oKpyxcaroueli cpedvl coedUHeHUsIMU cepbl (KUCAI0MHble
doxcdu, 3azpsi3HeHUe 803dyXa U 8000EM08), CnOCobbI e20
npedomepawjeHusl.

JleMoHCcTpanuu

Konnexnuu (BugeomMaTepyasbl): cepa v eé coeiUHEHMUS.
06yr/aiMBaHMe caxapa 1o/, leicCTBUEeM KOHIeHTPUPOBaHHOM cepHOM
KHCJIOTBI.

JlaGopaTopHbie U NpaKTHYeCKHe paGoThbl
JlabopamopHbie onbimbl:
O6HapyxeHue cy1bdaT-UOHOB.
B3aumogeiicTBue pa36aBieHHON CEpHOM KUCIOTHI C [IUHKOM.
Buruucaenus
10 ypaBHEHUSIM XUMUYECKUX peaKIUi

HOJIy4YeHUs], IPUMEHEHHUE U 3HAaYeHHe B IPUPO/JIE U XKU3HH YeJIOBeKa C
OMOpPOM Ha CXEMY U IJIAH.

OnpefeasiTh HAIUYHE CyIbHAT-HOHOB B PACTBOPE.

OGBACHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C IEPepaboTKOH
coeIMHEHUH cepbl TOCIe CTPYKTYPUPOBaHUs MaTepHaa.

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE KCIIEPUMEHTHI,
HPOBO/JUTb HAGJII0/IEHHUS, [IE/IATh BbIBO/IbI I10 pE3yJ/IbTaTaM 3KCIIEPUMEHTA.

CnenoBaThb IpaByJIaM 6e30nacHOM paboThl B 1a6OpaTOpUu pU
MCI0JIb30BAHUH XUMUYECKOU OCY/bl U 060PYA0BaHHUS 10/, PYKOBO/JCTBOM
nejarora.

[IpoX3BOAUTDH BBIUMC/IEHHS 10 XUMUYECKUM yPaBHEHUSIM 10 aJITOPUTMY.

Hcnosib30BaTh NPU BbINOJTHEHUH YUeGHBIX 33/JaHUH TEKCThI yUe6HHUKA,
CIpaBoYHble MaTepHaJbl ([IepuoJUIecKy0 CUCTEMY XMMHUYECKHX
aseMeHTOB /. . MeHnzeieeBa, Tab1M1y pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiell B BOJie, 3JIEKTPOXUMUUYECKUH psiJi HanpshKeHU
MeTaJlJIoB).

Hcnosib30BaTh MPpH BBINTOJIHEHUH y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
UCC/IeJ0BaTe/IbCKON JleITe/IbHOCTY HayYHO-IOMYJIPHYIO INTEPATypy
XUMHUYECKOT0 CO/IEPXKaHUS, CIPABOYHbIE MaTepHalbl, pecypchl MHTepHeTa
10cJ/le KOHCYJIbTALUH C IIe]aroroM
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Tema 5. O61aa
XapaKTepUCTHUKA XUMHUYECKUX
3JieMeHTOB VA-rpynmnsl. A30T,
docdop u ux coefuUHEeHUA

(74)

061as XxapaKTepUCTUKA 3j1eMeHTOB VA-rpynnbl. OcoGeHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B IpUpojie, U3UIECKHE U XUMUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B NpUpo/e.

AmMmuak, ero pusnyeckue U XMMUYECKHE CBOMCTBA, OJyYeHUE U
npuMeHeHue. CoJiu aMMOHUS, UX PU3UYECKHE U XUMHYECKHe

CBOﬁCTBa, IIpUMEHEHHE. KavecTBeHHas peakurd Ha HOHbl aMMOHMUA.

A3zoTHas KUCJI0Ta, €€ GU3nUecKre U XUMUYECKHe CBOKCTBa (061ue
KakK NpeJicTaBUTe IS KJacca KUCIOT U cneyugduyeckue). Asomucmas
Kucaoma. Hcnoav3o8aHue HUMpAmos u coietl aMMOHUS 8 Kayecmae
MUHEpAabHbIX Y0obpeHUll.

XUMHYeCKOe 3arpsi3HEHNE OKPYKaIoLIel cpe/ibl COeAUHEHUSIMU
a30Ta (KUCI0THBIE JOXK/IH, 3arpsi3HEHHE BO3/[YXa, TOYBbI U
BO/IOEMOB).

®ocdop, arromponnwvie modugpukayuu gocgpopa, dusnyeckue u
XUMUYECKHe CBOHUCTRA.

Okcup docdopa(V) u pochopHas kucaoTa, pusnyeckue u
XUMUYecKHe CBONCTBa, noyveHue. KauecmeeHHas peakyust Ha
docpam-uoHwL.

Hcnoav3osanue pocghamoe 6 kauecmee MuHepa1bHbIX YO06peHULL.
3arpsi3HeHHe IPUPOJHBIX BOJJ0EMOB PpochaTaMu.

JleMOHCcTpanuu
Konnexnuu: docdop 1 ux coefUHEHUsI.

B3aumogelicTBHe KOHIIEHTPUPOBAHHON a30THOM KUCJIOTBI C MeJbIO.

JlaGopaTopHbIe U NPaKTH4YeCKHe paboThI

JlabopamopHbie onblmul:

1. BsauMoencTBHE coJield aMMOHHUS C LEJI0YBIO.

2. O3HaKOMJIeHHe C 06pa3aMu a30THBIX U pocPOPHBIX yA06PEHUH.
IIpakmuueckas paboma:

Ne 10. [TosryyeHue aMMHUaKa, U3y4eHue ero CBOMCTB.

Buvruuciaenus
110 YpPaBHEHUAM XUMUYECKUX PeaKL NI

OGBACHATD 001ME 32aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB 3/1eMeHTOB VA-
IPYIIIBI U UX COEJUHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA POCTHIX BELECTB
asoTta u pocdopa U UxX coeJUHeHU (aMMHUaKa, cojieit aMMOHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuAa ¢pocdopa(V) u ocdopHoit KUCIOTHI,
docdaToB), ciocobbl UX NOJIyYeHHUs], IpUMeHeHHe Y 3HaueHUe B Ipupoje
Y ’KM3HU 4YeJIOBEKA C UCI0JIb30BAHUEM CXEMBL

OnpefesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIOJIb30BAHUEM
Tab6/1MLbl "XapaKTepHble peaKliuM Ha KaTHOHbI MU aHUOHbI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX TPOGJIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeJJUHEHUM a30Ta U pocdopa B OKpyKarolel cpeie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
HPOBOJAUTH HAOJIIOJIEHUS, JIeJIaTh BbIBO/IbI 110 PE3YJIbTaTaM 3KCIIEPH-MEHTA.

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThbl B Ja6opaToOpuu NpU
MCI0JIb30BAHUH XMMHUYECKOM NMOCY/1bl U 060pyA0BaHUS.

HpOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUYE€CKUM YPABHEHUAM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHHKa,
CIIpaBOYHbI€ MaTepHUaJibl [nepno;mqeacy}o CUCTEMY XUMHUYECKUX
asnemeHTOB /I. . MeH/esieeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BoJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHU I
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 33/JaHUH U B IIpoLiecce

MICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAYYHO-IIONMYJISIPHYIO JINTEPATYPY
XMMHYECKOI0 COZIep>KaHMs, CIPaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa
110CJ/Ie KOHCYJIbTAllUHY C [IeJarorom

Tema 6. O611ast XxapaKTepuc-
THUKA XMMU4Y€CKHX 3/IEMEHTOB
IVA-rpynnsbl.

Yriepoa M KpeMHMH M UX

Yraepog, aJsioTponHble MogubUKaL UK rpaduT, aaMas.
BsaumogeicTBHE ¢ META/IAMH, HEMETAJIIAMH,
KOHLIEHTPHPOBAHHBIMHU a30THON U CEPHON KHUCIOTaMH,
pacnpocTpaHeHHe B IpUpoJe, PU3nyecKre U XMMUYeCKHe

OO6BACHATD 061IIe 3aKOHOMEPHOCTH B UI3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COEIMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMHUYECKHe CBOMCTBA MPOCTHIX BELIECTB
yrJIepoJia ¥ KPEMHHUS U UX coeJuHeHUH (OKCHI0B YTJIEPO/a, YTOJIbHOU
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CoeMHEHUA
(84)

cBoiicTBa. Afcop6biusi. KpyroBopoT yrjiepoja B IpUpoO/e.

OKcu/ibl yriiepoja, ux Gusuveckre 1 XkMUYeCKHe CBOHCTBA, UX
JIeWCTBHE Ha JKHMBbIe OPraHU3Mbl, TOJyYEHHE U TPUMEHEHHE.
IJKo102u1eckue npobaeMbl, C8s13aHHble ¢ 0Kcudom yeaepoda(lV);
a2unomesa 2/106a/16H020 NomenJeHusl KAUMama,; napHuUKosbll
apgexm.

YrosibHas KUCJIOTA U €€ COJIH, UX PU3UYECKHe U XUMUYECKHe
CBOICTBA, OJIy4eHHe U TpUMeHeHHUe. KauecTBeHHast peakius Ha
Kap6OHAT-UOHBL

IlepgoHauabHble NOHIMUSL 06 Op2AHU4eCKUX 8eujecmaax KaK o
coedUHEeHUSIX yeaepoda: 0CO6eHHOCMU COCmasa U CmpoeHusl.
ToHsimue 0 6u0/102uYecKU 8AXHCHBIX BEWECMBAX: HUPAX, 6eJKaX,
yenesodax. MamepuasbHoe eQUHCMB0 Op2aHU4ecKux U
HeopaaHu4eckux coeOuHeHull.

KpemHnutl, ezo gpusuueckue u xumuveckue cgoticmesa (Ha npumepe
e3aumodelicmausi c Memaa1amu U HemMemasaaamu), noayveHue u
npuMeHeHue 8 31eKMpOHUKE.

CoeduHeHus1 KpeMHus 8 npupode. O6wue npedcmassieHusl 06 okcude
kpemHus(IV) u kpemHuesoll kucaome. Cuaukamol, UX UCNO16308aHUE
8 6bimy, MeduyuHe, npoMblulieHHocmuU. BadxcHeliwiue cmpoumensHule
Mamepuasbl: Kepamukd, Cmeka0, YyeMmeHM, 6emoH, Hene306emoH.
Ipo6.aembl 6e30NACHO20 UCNOAb308AHUS CIMPOUMEALHBIX
Mamepuasnos 8 N08CedHe8HOU HCU3HU.

JleMOHCTpanuu

MoJien KpUCTaJIMYeCKUX PELIETOK ajiMa3a, rpadrTa, MOJIEKYJIbI
dynnepena.

Apncopbuus pacTBOPEHHBIX BElleCTB aKTHBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BujeomaTtepuasbl: CHIIMKAaTHAS IPOMBIILJIEHHOCTb.

Mogenu MoJIEKYJ1 OPTaHUYECKHUX BEILeCTB.

JlaGopaTopHbIe U NPaKTH4YeCKHe PaboThI

JlabopamopHblii onbim:

KavecTBeHHas peakiiys Ha KApOOHAT-HOH.

IIpakmuueckue pabomut:

Ne 11. [losiyyeHue yrjIeKMCJI0ro ra3a ¥ u3ydeHue ero CBOMCTB.
KauecTBeHHas peakliist HA Kap6OHAT-HOH.

Ne 12. PemieHue 3KciepuMeHTa/lbHbIX 3aa4 10 TeMe «HeMeTasibl».

BuruuciaeHus
110 YpaBHEHHUAM XUMHUYECKUX PEAKIUH, eCJId OJJUH U3 peareHTOB
JlaH B BH/Ie BOJIHOT'0 PacTBOpA C U3BECTHOM MaCCOBOH Jl0JIeil.

KHUCJIOTBI, KAP6OHATOB, OKCH/IA KPEMHHS], KPEMHUEBOM KUCJIOTBI,
CUJIMKATOB), CIIOCOOBI UX IOJIyYeHUs], IPUMEHEHHE U 3HaUYE€HHE B IPUPO/ie
Y ’KM3HU YeJIOBEKa.

OnpepensiTb KApOOHAT- U CUJIMKAT-

VOHBI B PAaCTBOPE.

O6BACHATD CYLHOCTb 3KOJ0IM4YeCKUX Po6JieM, CBI3aHHBIX C HAXOXJeHHeM
YIJIEKHUCJIOrO0 ra3a B OKpy»Kamliel cpefe.

WnrocTpupoBaTh B3aUMOCBSI3b HEOPraHUYeCKUX COeIJMHEHUH yriiepoja U
OpraHU4YeCcKHUX BellleCTB 0/ PYKOBOACTBOM YUUTEIS.

[11aHUPOBATh U OCYIIECTBJSATh HA IPAKTHKE XUMUYECKHE SKCIIEPUMEHTHI,
IPOBOAUTL HAab/II0/IeHUS, [ieIaTh BbIBO/bI 110 pe3y/IbTaTaM 3KCIlepUMeHTa
1ocJjie npeiBapyuTeTbHOU paGOoThI.

CnenoBaTh NpaBU/IaM 6e3onacHON paboThl B JaGOpaTOPUU TPU
MCI0JIb30BAaHUHU XUMHYECKOU OCy /bl ¥ 060pyJ0BaHHUS.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUH TEKCThI Y4e6HHUKA,
crnpaBoYHble MaTepyaJbl ([leproanyecKyto cCUCTEMY XMMHUUYECKUX
asnemeHTOB /I. . MeH/esieeBa, Tab/IMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUYECKUH psiji HAalpshKeHU
MeTaJlJIOB) MOCJIe KOHCYJIbTallMH C [1eJaroroM.

Hcnosib30BaTh ITPH BBINTOJTHEHUH y‘-Ie6HbIX 3a;1a1-114171 H B IIponecce
HCC/Ie10BaTeIbCKOM 1esTeIbHOCTH HayYHO-ONYJIIPHYIO JIUTEpaTypy
XMUMUYECKOT0 CoJlepKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa
10CJ/le KOHCY/IbTALlMH C I1eJaroroM.

Pazpen 3. MeTasibl ¥ X coeguHeHus (20 u)
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Tema 7. O611H1e cBOMCTBa
MeTaJ/l/IOB
(44)

0611as1 XapaKTePUCTHKA XUMHUYECKUX 3/IEMEHTOB — METaJIJIOB Ha
OCHOBAHUH HX M0JI0KeHHUsI B [leproiNYecKol CHCTEME XUMHUYECKUX
asiemeHToB /I. U. MeHziesieeBa ¥ CTpOeHUs1 aTOMOB. CTpoeHHe
MeTaJlJI0B. MeTasliMuecKasi CBSI3b U MeTaJInyecKasi
KpHUCTaJIJIMYecKas peléTKa. JJIeKTPOXUMHUYECKUH PsJL
HamnpsbKeHUH MeTasioB. Dusnyeckre U XMMHUYeCKHe CBOMCTBA
MeTaJ0B. 06uwjue cnocobbl noyveHusi Memannos. [loHsimue o
KOppO3UU Mema//108 U OCHO8Hble CNOCOObI 3aWUmbl 0m KOppOo3uu.
Cnsasbl (cmasv, 4y2yH, 00paaroMuHUll, 6poH3a), UX NPUMEHEHUE 8
6bimy U NPOMbIULAEHHOCMU.

JleMoHCcTpanuu

0O3HakoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$u3MYeCcKUMU CBOMCTBAMMU.

Mogeiv KpUCTaLJINYeCKUX PEIETOK METaJIJIOB.
BusieomaTepuasibl: KOppO3us MeTaJJIOB.

JlaGopaTopHbie U NpaKTU4YecKHe paéoThbl

JlabopamopHbie onbimbl:

O3HakoMJIeHHe c 06pa3LaMHU CIIJIaBOB MeTaJlJIOB.

3aBHUCHUMOCTb CKOPOCTH PEAKI[UH MEeTaJlJa C KUCJOTOU OT IPUPOBI
MeTaJsla.

Buruucaenus
— [0 YpaBHEHUSAM XUMUYECKUX PeaKIuH, ecs1u 00uH u3 peazeHmos
codepaicum npumecu

PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
OMUCAaHHUY CBOMCTB BELIECTB U UX IIpEBpalLeHUH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 00111e GU3UIUECKUE U XUMUYECKHUE
CBOMCTBA MeTaJJIOB.

XapakTepu3oBaTh 06111e c10cO6bI MOy4eHUs] MeTa/IJIOB [10CJIe
CTPYKTYpUPOBaHUs MaTepHaa.

CnepoBaTh NpaBU/IaM 6e30nacHOM paboThI B JJabOpaTOPHUU IPU
MCI0JIb30BAaHUHU XUMHUYECKOU OCy bl ¥ 060py10BaHHUS.

[IpoX3BOAUTH BBIYHUC/IEHHS 10 XUMHUYECKUM yPaBHEHHSIM.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHbIX 3a/JaHUH TEKCThI yueOHUKa,
cnpaBoyYHble MaTepuasbl ([leproguyeckyio cUCTEMY XUMHUYECKUX
asnemeHTOB /I. . MeHeieeBa, Tab/IMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IEKTPOXUMUUYECKUH psiJL HanpshKeHU
MeTaJlJIoB).

Hcnosib30BaTh IMPH BbINTOJTHEHUH y'-Ie6HbIX 3aaa1—1141>’1 H B IIponecce
MCCIe/10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJiepKaHus, CIpaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa
nocJie npeJiBapuTeJbHONU KOHCY/IbTALMU C IIeJaroroM
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Tema 8. BaxkHelilne
MeTaJ/l/Ibl M X COeIMHEeHUA
(16 4)

[[lesiounble MeTasLIbL [Tosi0xkeHue B [lepuouyeckoil cucteMe
XUMUYeCcKHUX 3jieMeHTOoB /J[. . MeH/ie1eeBa, CTpoeHHe aTOMOB.
HaxoxzaeHue B mpupo/e.

dusnyeckue U XUMUYECKUE CBOMCTBA (Ha MpUMepe HATPUS U
Kanusi). OKCUZbl U TUAPOKCU/IbI HATPUs U Kasus. [[pumeHeHue
LIEJIOYHBIX METAJ/IJIOB U UX COEJUHEHUH.

Antromunuit. [lonoxxeHue B [leprouyueckoil cucTeMe XUMHAYECKUX
aneMeHTOB /I. U. MenzeneeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoje. Pusndeckre U XMMUYeCcKHUe CBOMCTBA. AMOTEpHbIE
CBOMCTBA OKCH/IA U TUAPOKCHU/IA.

2Kenezo: coctas, cBoiicTBa U nosy4yeHue. [losiokeHue B
[lepuoauveckoi cucTeMe XUMUYECKUX 3JIEMEHTOB

Jl. U. MeHies1eeBa, cTpoeHuUe aToMa. Haxox/jeHue B IpUpoJe.
dusnyeckue U XMMHUYeCKUe CBOUCTBA. OKCU/b], TUPOKCUbI U COJTU
*kesesa(ll)

uxenesa(lll).

JleMoHCcTpanuu

B3auMoieiicTBUEe HATPUS C BOJOM.

OKpaLUI/lBaHI/Ie MJIAMEeHU UOHAMHU HATPHUA U KAJIHA.
OKpaLUI/lBaHI/Ie IJlaMeHHU HOHaMH KaJIbLI .
B3auMoelicTBHe OKCH/Ia KaJIbLMS C BOJOM.
BuseoMaTepuaJibl: ropeHHe XeJsie3a B KHCJI0pO/ie U XJI0pe.

JlabopaTOopHBbIe M IpaKTU4eCKHe PaGoThI
JlabopamopHble onblmbl:

O3HakoMJIeHHe € 06pa3LaMHU aJIlOMUHUSA U ero ClJIaBOB.
AmMdoTepHbIe CBONCTBA r'HPOKCHUAA AJTIOMHUHUS.
KauecTBeHHbIe peakl[M{ Ha HOHBI XeJie3a.
IIpakmuueckue pabombi:

Ne 13. PemeHue akcnepMMeHTa/IbHBIX 33/ja4 10 TeMe «MeTaJsLbl».

BoruucaeHus
110 YpaBHEHUSIM XUMUYECKUX peaKI[ Ui

OGBACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
MeTaJIJIOB B IPYIINax U UX COeIMHEHUH C yYETOM CTPOEHUS UX AaTOMOB.

XapakTepu30BaTh GU3NUECKHE U XUMHUYECKHE CBOMCTBA IPOCTHIX BELIECTB
MeTaJlJIOB U UX COeZiJMHEHUM (OKCHU/I0B, THPOKCHU/IOB, COJIel) € onopoi Ha
CXeMy, CIOCOOBI UX I0JIyYeHUs], IPUMeHeHUe 1 3HaYeHHUe B IPUPO/ie U XKU3HU
YeJsIoBeKa.

PacrnosHaBaTh ¢ IOMOILbIO Ka4eCTBEHHBIX PeaKI il HOHbI MeTa/UI0B (MarHus,
KaJIbLiYsl, a/IIOMHUHUS, [IMHKa, XKeJie3a (2+), )kese3a (3+), Meau (2+) ¢
MCI0JIb30BaHUEM TabJiuIbl "XapaKTepHble peaKlM1 Ha KaTUOHBI".

[I1aHMPOBATh U OCYLIECTBJIATh Ha IPAKTHUKE XMUMUYECKHeE IKCIIEPUMEHTHI,
IPOBOJUTh HAabJIIO/IeHYS, JleIaTh BBIBOABI 10 pe3y/IbTaTaM IKCIIepUMeHTa.

CrnenoBaThb IpaBUIaM 6e30MacHOM paboThl B J1JaGOPaTOPUU IPU
HCII0JIb30BAaHUH XMMUUECKOH TOCYAAbl U 060pYAOBaHUS.

[IpoX3BOAUTH BHIYUC/IEHUS 10 XUMUYECKUM YPABHEHHUSIM.

BbIcTpauBaTh pa3BEPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
MH}OopMaLHIo U3 yieOHUKA U CIPaBOYHbIX MaTepHaJIOB, FPaMOTHO
UCIO0J/1b30BaTh U3y4YeHHbIN MOHATUIHBIN annapaT Kypca XUMHH.

Hcnosib30BaTh IMPH BBIITOJIHEHUH y‘-IeGHbIX 3aaa1—114171 U B IIponecce
HICCJIeJOBATEIbCKOM JiesiTe/IbHOCTH HAyYHO-IIOMYJISIPHYIO0 JINTEPATYPY
XMMHYECKOI0 COZIep>KaHMs, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
1ocJle Npe/iBapUTeIbHONU KOHCYIbTAIIUH C [IearoroM

Paspen 4. Xumusa U okpy:xamomas cpesa (3 1)

Tema 9. BemiecTtBa u
MaTepHaJbl B XKU3HU
YesioBeKa

Hosble Mamepuasisbl U MmexHo/102uu. Bewecmsa umamepuasibl 8
noecedHe8HoU JHCU3HU Yea08eKd. XUMUS U 300p03b€. Be3zonacHoe
ucno/s1b308aHue sewjecmes u xwwuquKuxpeaKuuﬁ 8 6blmy.

XapakTepu30BaTb POJIb XMMHUH B Pa3JIMYHBIX Chepax AesTeJbHOCTH JIOeH,
OCHOBHBIE BellleCTBa U MaTepHaJibl, IPUMeHsieMble B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(34)

IpupodHble ucmovHuku yese800opodos (Y2016, npupodHblll 2a3,
Hedmb ), npodykmbsl Ux nepepabomku, ux posb 8 6bimy u
NpoMblULAEHHOCMU.

OcHO8bl 3K0102UMeCKOll 2pamomHocmu. Xumuyeckoe 3azpsi3HeHue
okpyscaroujeli cpedul (npedeabHo donycmumasi KOHYeHmpayust
sewjecms — I1/K).

Pose xumuu 6 pewieHuu 3k0.102U4ecKux npob.iem.

OGBsCHATD YCI0BUS 6€30MaCHOT0 UCI0J/Ib30BaHUS BELIECTB U XUMUYECKUX
peaxiuii B GbITY.

AHanM3UpOBaTh U KPUTHYECKH OLIEHUBATh HHGOPMAIIHIO O BIUSHUH
HPOMBILIEHHOCTH, CeJIbCKOT0 X035MCTBA, TPAHCIIOPTA U Ap. HA COCTOSIHUE
OKpY>KaIoLLEN Cpesbl.

YMeTb 0Ka3bIBaTh NEPBYIO OMOILb IPHU XUMHUYECKHX 03KOTaX U OTPABJIEHHUSX.

[IpUHUMATh yYacTHe B 06CYK/I€HUU TPOGJIEM XUMHYECKOH U 3KOJIOTMYECKOH
HaNpPaBJIEHHOCTH, BbICKA3bIBATh COGCTBEHHYO TO3UIHIO 10 Po6JIeMe U
npe/jlaraTh BO3MOXKHbIE YTH €€ pellieH s C OII0pOH Ha UHPOPMALIUIO U3
y4yeOHHKa U CIPaBOYHbIE MaTepHaJibl, pecypcbl UHTepHeTa.
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