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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yueGHOTO Kypca 1o XMMHH i 8 Kiiacca paspadorana Ha ocHoBe PI'OC
BTOPOTO MOKOJIECHUS, IPUMEPHOIN MPOrpaMMbl OCHOBHOTO 00IIEro oopa3zoBaHus 1O XUMUH (0a30BBII
ypoBeHb) U aBTopckoit mporpammbl O.C. I'abpuensna (I"'abpuensa O.C. nporpamma Kypca XuMUHU IS
8-11 kmaccoB obmeoOpa3oBaTenbHbIX yupexkaeHuit M: Ipoda,2018r).

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B Heaeno). JlaHHas mporpaMmmMa KOHKPETU3UPYET
colepKaHuWe  cTaHjaapra, JaéT pachpelelieHne ydeOHbIX 4YacoB IO  pas3jenaM  Kypca,
MOCJIEI0BATEIBHOCTh U3YUYECHUS TEM U Pa3JIeNioB ¢ YUETOM MEXKIIPEAMETHBIX U MPEAMETHBIX CBS3EH,
JIOTUKH y4eOHOTO MPOIIECCca, BO3PACTHBIX OCOOCHHOCTEH yUaIuXCsl.

XuMHUs, Kak OJIHa U3 OCHOBOIOJAralouIMX o00JacTeil ecTeCTBO3HAHMS, SIBJISAETCS
HEOTHEMJIEMOM YacThl0 00pa30BaHUS IIKOJIbHUKOB. Kakaplii 4eloBEK >XMBET B MHUPE BELIECTB,
MO3TOMY OH JIOJKEH UMETh OCHOBBI ()yHJAMEHTAIBHBIX 3HAHUH 10 XUMHUH (XHUMUYECKasi CUMBOJIHKA,
XUMUAYECKHE TOHATHSA, (AKThl, OCHOBHBICE 3aKOHBI M TEOpPWH), IIO3BOJISIONIME BBIPAOOTATH
MIPEJICTABJICHHS O COCTAaBE BEIIECTB, UX CTPOCHUH, IPEBPAIICHUSX, IPAKTUIECKOM HCIOIb30BaHUH, A
Takke 00 OMacHOCTH, KOTOPYIO OHU MOTYT NPEACTaBIATh. M3ydas XMMHIO, ydalIuecss y3HAIOT O
MaTepUaIbHOM €UHCTBE BCEX BEIIECTB OKPYKAIOIIETO MUPA, O0YCIOBIEHHOCTH CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHMEM, IIO3HABAEMOCTU U NPEJICKA3yeMOCTH XUMHUYECKHUX siBJIeHUH. l3yueHue
CBOMCTB BEHIECTB M HX MPEBpallleHUN CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS, a
npakThdeckas paboTta ¢ BemecTBaMu (J1aOOpAaTOpPHBIC OMBITHI) — TPYAOIIOOMIO0, aKKypaTHOCTH M
coOpanHocTH. Ha mpumepe Xumuu yyamuecs MOJNYyYalOT HPEACTABICHHUS O METOJaX IO3HAHUS,
XapaKTEepPHBIX JIJIs1 ECTECTBEHHBIX HAYK (IKCIIEPUMEHTAIbHOM U TEOPETHUECKOM).

Pabouas mporpamma y4deOHOro Kypca XUMUM i 8§ Kjacca  COCTaBlieHa Ha OCHOBE
[IpumepHOil TporpaMmbl OCHOBHOro o0miero oOpa3oBaHMsl N0 XWUMUU (0a30BbI YpOBEHb) U
MPOrpaMMBbl Kypca XUMUH IS ydaluxcs 8 KiaccoB 0011eo0pa3oBaTeNbHBIX yupekaeHuii apropa O.
C. I'abpuensina (2010 rona).

[TporpamMmma paccuntaHa Ha 68 yacoB (2 yaca B HENENI0), B TOM 4YHCIIe Ha KOHTPOJbHbBIE
paboThI- 4 yaca, MpaKTHUUYECKHE pabOTHI —7 YaCOB.

CopaeprxaHue IporpaMMbl HAlIPaBIEHO HA OCBOCHUE yJalIUMUCA 3HAHUW, YMEHUN U HaBBIKOB Ha
0a30BOM ypOBHE.

esan n3ydyeHuss XUMHUM B 8 Kitacce:
* OCBOCHHE BAXXHEHUIIUX 3HAHUU OO0 OCHOBHBIX TMOHATHSIX M 3aKOHAX XHUMHH, XUMHUYECKOU

CUMBOJIVKE;

® OBJIAACHUC YMCHI/HIMI/I Ha6J'[IOI[aTB XUMHWYCCKUC SIBJICHUA, HpOBOI[I/ITI) XI/IMI/I‘ICCKI/If/'I BKCI'Iepl/IMGHT,
HpOI/I3BO)II/ITI> paC‘ICTI)I Ha OCHOBC XHUMHYCCKUX (1)0pMy.]'I BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX
pEeaKIuii;

* pa3BHUTHE TIO3HABATEIBHBIX WHTEPECOB W HMHTEIUIEKTYAIbHBIX CIOCOOHOCTEM B mpolecce
HpOBe)IGHI/ISI XUMHUYCCKOT O BKCHGI)I/IMGHTa, CaMOCTOSTCIIBHOTO HpI/IO6p€T€HI/I$[ 3H&HI/II>1 B
COOTBETCTBUHU C BOSHUKAKIIINMHU )KNU3HCHHBIMU HOTpe6HOCT${MI/I;

* BOCHHUTAHHWE OTHOIIEHUS K XHMHUM KaKk K OJHOMY W3 (yHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 2JIEMEHTY O0Ie4eI0BEYECKON KYIbTYPBI;

* TpUMEHEHWE TMOJIYUCHHBIX 3HAHUM W yMEHHH [JIs1 OE30MacHOTO HCIOJIb30BAHUS BEIIECTB H
MaTcpHraioB B 6I)ITy, CEIBbCKOM XO3SHMCTBE M Ha IMPOU3BOJACTBE, PCHICHUA IMPAKTUYCCKUX 3aaad B
MOBCEHEBHOM JKU3HM, NPEIYNPEKICHUS SBICHUN, HAHOCSIIIMX BpEI 3J0pPOBBIO YEIOBEKA U
OKpYKarollen cpere.

3agaum:
1.ChopmupoBaTh 3HaHNE OCHOBHBIX MOHATUH U 3aKOHOB XHUMHUH,



2. BocniuthiBaTh 00I11€YETIOBEYECKYIO KYIBTYPY;
3. Yuuth HabM0AaTh, MIPUMEHSTh MOJTY4YECHHBIC 3HAHUS HA TPAKTHKE.
JINYHOCTHBIMM pe3yJbTaTaMH H3y4YeHMs npeaMmera «XHMHsS» B 8 KIAcCe SBISAIOTCA
CJIEIYIOIE YMEHUS:

® 0CO3HABaTh €IMHCTBO U LIEJIOCTHOCTh OKPYXKAIOLIEr0 MUPA, BO3MOKHOCTH €ro I03HaBaEMOCTU
¥ 00BSACHUMOCTH Ha OCHOBE JIOCTHXKEHHI HAYKH;
®[IOCTENICHHO BBICTPaMBaThb COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE: OCO3HAaBaTh

HOTpe6HOCTI) N T'OTOBHOCTH K CaMOO6p330BaHI/IIO, B TOM YHUCJIC U B paMKax CaMOCTOSITEIILHOMI
JACATCIIBHOCTH BHEC IIKOJIBI;

® OIICHUBATD ’KU3HCHHBIC CUTyallUM C TOYKHU 3PCHHUA 0€e3011acHOTIO o6pa3a JKU3HHU U COXPAHCHUA
310POBbA;
® OIICHUBATH 9KOJIOTMYECKUHN PHUCK B3aMMOOTHOIIICHHUH YeJIOBEKa U IIpUpOALI.

.(bOpMI/IpOBaTB 9KOJIOTHUYCCKOC MBINUJICHHUE: YMCHUC OLCHUBATH CBOK JACATCIBHOCTL U
HOCTYIIKU APYTUX JIOEH C TOYKU 3pEHMs COXPaHEHHs OKPY)KAIOLIEH cpelbl - rapaHra
YKU3HU U OJaronoyyus Jiroen Ha 3emie.

MeTtanpeAMeTHBIMH pe3yJIbTaTaMHU HU3Yy4eHHUs Kypca «XuUMHUA» sBiISeTCs (OpPMHUPOBAHUE
YHUBEpCcaJIbHbIX yueOHbIX neiictuii (Y'Y I).

Peeynsmusnvie YV/I.

® CaMOCTOSITETILHO OOHApYXXUBaTh W (OPMYITUPOBATH Y4eOHYIO MPOoOIeMy, ONpeneisaTh IEib
yueOHOM NesTeNbHOCTH;

® BBLIJIBUT'aTh BEPCHU PCIICHUS HpO6JI€MI)I, 0CO3HAaBaTh KOHCYHBIM pe3yibTar, BI)I6I/IpaTI> us3
MMPCIJIOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPpCACTBA JOCTHUIKCHUS LICIIN;

® COCTaBJIATh (MHAUBUIYAIbHO WIM B IPYIIIE) IUIaH PEIICHUs IPOOIEMBI;

®paboTas IO IUIaHy, CBEPATh CBOM JCWCTBUS C LIETBIO U, IPU HEOOXOIMMOCTU, UCIPABIATH
OIIMOKU CaMOCTOSATEIBHO;

®B JHAJIOTe C YYUTCIECM COBCPHICHCTBOBATH CaMOCTOSTCIBHO BBIpa6OTaHHBIC KpUTCpun
OILICHKH.

[losnasamenvuvie YVJI:

® aHAIIM3UpPOBaTh, CPaBHUBATH, I(J'IaCCI/I(I)I/II_II/IpOBaTB u O606H_[8.TB (I)aKTBI U siBIeHUS. BBISIBIATH
IMPUYUHBI U CIICACTBUSA IPOCTBIX SIBIICHHI.

® OCYIIIECTBJIATh CpaBHEHHE, KIacCHU(PHUKAIUIO, CAMOCTOSTENbHO BBIOMpas OCHOBAaHUA U
KPUTEPUH JJIs1 YKA3aHHBIX JIOTHYECKUX ONEpaALUi;

® CTPOUTH JIOTUYECKOE PACCYXACHHUE, BKIIOYAIOIIEE YCTAHOBICHHE MPUUYMHHO-CIIEICTBEHHBIX
CBA3EN.

® CO3/1aBaTh CXEMaTHUECKUE MOJIENH C BBIJIEICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.
® COCTaBJIATH TE3UCHI, Pa3INYHbIE BUBI IUIAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).
® 1peoOPa3oBBIBATE MHPOPMAIIUIO M3 OJHOTO BHJA B IPYroi (Tabiuily B TEKCT U Tp.).

® YMCTh OIIPEACIIATH BO3MOXKHBIC MCTOYHHUKH HGO6XO}II/IMI)IX CBeHeHHﬁ, MIPOU3BOJUTE ITOMCK
I/IH(I)OpMaI_II/II/I, AHAJIM3UPOBATH U OLICHUBATDH ec AOCTOBCPHOCTD.

Kommynuxamusnvie YVII:

CaMoCTOSTEIbHO OPTaHNW30BbIBaTh yUeOHOE B3aUMOJACHCTBHE B rpymie (onpeaensTs o0Iue ey,
pacnpenensaTh pojiau, J0OroBapuBaThCsa APYT ¢ APYTOM U T.1.).

IIpeaMeTHBIMH pe3yJIbTATAMHU U3yUYEHUS MIPEAMETA SBISIOTCS CICAYIOIUE YMEHUS:



® OCO3HAHME POJIH BEILECTB:
- OIIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B [IPUPOJIE U TEXHUKE;
- OOBSICHATDH POJIb BELIECTB B X KPYTOBOPOTE.

® PACCMOTPEHUE XUMHUUYECKUX MTPOLIECCOB:
- IPUBOJAUTH NPUMEPHI XUMHUUYECKHUX MPOIIECCOB B MPUPO/IE;
- HAXOAWTh YEPTHI, CBUJCTEIHLCTBYIOMIME 00 OOIIMX MPU3HAKAX XUMUYECKUX MPOIECCOB M UX
pa3NAYUUSIX.

® JICIIOJIb30BaHUE XUMHUUYCCKUX 3HAHUU B 6BITyI
— O0BSICHSITE 3HAUECHHUE BCHICCTB B )KN3HHU U XO03SMCTBE YeJIOBEKA.

® O0BSICHATH MHP C TOYKU 3PCHUA XUMHUH:
— HCPCUUCIATh OTJIMYUTCIIbHBIC CBOMCTBA XUMHUUYECKHX BCIICCTB,
— pa3jin4aTb OCHOBHBIC XUMHWYCCKUC ITPOLICCCHI;
- OIIPCACIIATb OCHOBHBIC KJIACChI HCOPIraHNMYCCKUX BCUICCTB,
- IOHUMAaTb CMbICII XUMHUYCCKUX TCPMHUHOB.

® OBJIaJICHUE OCHOBAaMH METOJOB [TO3HAHUS, XaPAKTEPHBIX 1JI €CTECTBEHHBIX HAYK:
- XapakTepu3oBaTb METOJbl XUMHUYECKOW Hayku (HaOJIO/IeHHE, CPAaBHEHME, SKCIIEPUMEHT,
U3MEPEHUE) U UX POJIb B TIO3HAHUU IIPUPOJIBI;
- IPOBOJUTH XUMUYECKHUE ONBITHI U SKCIIEPUMEHTHI U OOBSICHITH UX PE3YJIbTATHI.

® YyMCHHE OIICHUBATh IIOBEJCHHUE 4YEJOBEKAa C TOYKM 3PEHHS XMMHYECKOH O0€30IacHOCTH IO

OTHOIICHHIO K YEJIOBEKY U MPHUPOJIE:

- UCIOJIb30BAaTh 3HAHUS XUMHHM NpPU COOJIONCHHM TPABHJ HCIIOJIb30BAHHUS OBITOBBIX

XAMUYECKUX IIPETapaToB;

— pa3nu4aTh OracHble U 0€30MacHbIC BEIIECTBA.

Pabouas mporpamma ImocTpoeHa Ha OCHOBE KOHIEHTPHUYECKOTO IOAXO0Ja. DTO JIOCTUTAETCS
NyTeM BBIWICHEHUS IUIAKTHYECKOH €IMHUIBI — XUMHYECKOTO »JJIEMEHTa - M JalbHEUIIeM
YCIIO)KHEHUH W PACIIUPEHUU €€: 3/I€Ch TAKOBBIMH BBICTYNAIOT ()OPMBI CYIIECTBOBaHUS (CBOOOIHBIC
aTOMBI, MIPOCTHIE U CIIOXKHBIE BEIIECTBA). B mporpamme yuuThIBaeTCS peanu3alis MEXIPEIMETHBIX
cBsizel ¢ kypcoM usuku (7 kinacc) u 6uonoruu (6-7 Kiaccel), I7i€ JAETCsl 3HAKOMCTBO CO CTPOEHUEM
aToMa, XMMUYeCKON opraHu3anuen KJIeTKU U IMpoleccaMu 0OMeHa BEIIeCTB.

OcHoBHOU (popMOil opraHu3alv y4eOHOTO IMpoIiecca SBISETCA KJIACCHO-ypodHasl cucteMa. B
Ka4yecTBe JIOTMOJIHUTENBHBIX (DOpM OpraHu3anuy 00pa3oBaTeIbHOIO MpoLEecca UCIONIb3YyeTcs cucTeMa
KOHCYJIHTAITAOHHOM TOJICP)KKH, HHAMBUAYATbHBIX 3aHITHI, CAMOCTOSITENIbHAS padoTa ydammxcs C
HCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTHH.

[Ipeobnanaromieit GopmMoil  KOHTPOJS BBICTYMAIOT MUCHMEHHBIM (CaMOCTOSITENIbHBIC U
KOHTPOJIbHBIE paboThI) U YCTHBIH omnpoc (cobeceqoBaHue).

HcxogHbIMH  JOKYMEHTAMM [UIS COCTABJICHMSl NpUMepa padouyeil NporpamMmbl
ABUJIUCH:

1. TIpuxas Muno6puayku ot 17.12. 2010r. Ne 1897 «O6 yTBepKACHNH H BBEICHNUH B ACHCTBHE
dI'oOC O0O»

1. TIpuxas Muno6puayxu ot 17.05.2012 Ne 413 «O6 yTBepKIeHHH | BBeneHHH B AeiicTue GI'OC
cpemHero( MOJIHOTO) OOIIEro 00pa30BaHUD»

[Tucemo MunucrepcTBa oOpazoBanus U Hayku PO ot 19 ampens 201 1r. Ne03-255 «O BBegeHuun
(enepanbHBIX TOCYAapPCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB OOIIET0 00pa30BaHU

w N

[Tpuka3z Munoopuayku Poccun ot 7 uronst 2012 1. Ne 24480 «O0 yrBepxaeHNHN (enepaTbHOTo
TOCYJIapCTBEHHOT'O0 00pa30BaTEIBLHOTO CTaHIApTa CPEAHETO (TIOTHOTO) 001Iero 00pa3oBaHusD

4. denepallbHOTO rOCYIaPCTBEHHOTO 00Pa30BaTeIbHOrO CTaHJapTa OCHOBHOIO OOILIETr0 00pa3oBaHUs
(mpuka3 MunucrepcTBa 00pasoBanus U Hayku Poccuiickoit @enepanun ot 17 nexadps 2010 r. Ne
1897)



5. IIpuMepHBIE TpOrpamMMBI IO YIEOHBIM IIpeaMeTaM (peepaibHOTo 0a3UCHOTO YUeOHOTO IIaHa.

3a ocHOBY pabouell mporpaMMbl B3siTa Mporpamma Kypca xumuu ais 8-11 kimaccoB 001meo0pa3oBaTenbHBIX
yapexnaenuit (aBrop O.C. 'aGpuensH), pekoMeHmoBaHHas JlemapramMeHTOM 00pa3oBaTENbHBIX MPOTPaMM U
CTaHAapTOB oOmero oOpa3zoBaHusi MwuHucTepcTBa oOpasoBanus P®, omyOnukoBaHHas W3JaTENbCTBOM
«dpoda» B 2018rony.
[Ipemmaraemeie  MaTepuasbl  pa3paboTaHbl Ha OCHOBe aBTOpckor  mporpammel  O.C.I'abGpuensHa,
cooTBeTcTByIOIer DeneparbHOMY KOMIOHEHTY ['ocymapcTBeHHOro craHaapTra oOmero oOpa3oBaHHS U
JIOTTyIeHHOW MuHUCTEpCTBOM 00pa3oBanus u Hayku Poccuiickoit @eaeparnuu (O.C.['abpuensu [Iporpamma
Kypca xumun Juis 8-11 kmaccoB o0OmieoOpa3oBaTeNbHBIX YUPSKICHUH — 2-¢ Hu3JaHue, nepepaboTaHHOE U
nmonomHeHHOE — M.: [Ipoda, 2018.).
ABTOpCKOI IporpaMMe COOTBETCTBYET yueOHUK: «XUMHUs 8 Kiaccy

COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KJIACC

Tema 1. BBeienne B xummuio (6 1)

XHUMHS — HayKa O BEIEeCTBaX, UX CBOMCTBAX U MPEBPALICHUSX.

[ToHsATHE O XUMHYECKOM 3JIeMEHTE M (hOpMax ero CyIIeCTBOBAaHHUS: CBOOOIHBIX aTOMax,
IIPOCTHIX U CIIOKHBIX BELIECTBA

[TpeBpamenust BemecTB. OTiMuMe XMMUYECKUX peaklUi oT ¢u3nueckux sBiaeHud. Poisb
XMMHH B JKU3HU YEJIOBEKA.

KpaTtkne cBeneHuss M3 HMCTOpPUM BO3HMKHOBEHHS M pa3BUTHA XxuMmuu. llepuon amxummuu.
[Tonstue o punocodpckom kamue. Xumus B XVI B. Pazsutue xumuu Ha Pycu. Ponb oTedecTBeHHBIX
YUEHBIX B CTAaHOBJICHUHM XMMHUYECKON Hayku - paboTel M. B. JlomonocoBa, A. M. bytneposa, 1. U.
Menneneena.

XvMHYecKasi CUMBOJIMKA. 3HAKM XUMHUYECKHX DJIEMEHTOB M MPOUCXOXKIACHHE MX Ha3BaHUM.
Xumunyeckue (opmynsl. Munekcsl u koapduumenTsl. OTHOCUTENbHbIE aTOMHAs U MOJIEKYJSpHas
Macchl. Pacuer MaccoBOi J0MM XMMHUYECKOT'0 3JIEMEHTa 110 (popMyJie BeIecTBa.

Ilepuognueckas cucreMa xumudeckux aiaemMeHToB /1. . Menneneesa, ee CTpykTypa: Majble
u OoJsbllIMe MEpPUOJIbl, TPYNIBI U NOArpYyNMbl (I1aBHast U nobouHas). [leproguueckast cuctema Kak
CIPaBOYHOE MOCOOME [yl OJTYUECHHUs CBEIEHUI 0 XUMHUECKUX AJIEMEHTaX.

Pacuérnbie 3agaun. 1. HaxoxeHue OTHOCUTEIbHONW MOJEKYJISPHOW Macchl BEIIECTBA IO
ero xumuueckou opmyie. 2. Beruncienne MaccoBOi 101U XUMHUYECKOTO 3JI€MEHTa B BELIECTBE IO
ero hopmyre.

HDQ}IMQTHBIB PE3YyJAbTAaThI 06V‘leHl/lﬂ

VYyamumiics TOJDKEH ymems:

® JNCIOJIb30BaTh MPH XapPAKTCPHUCTUKE BECIICCTB MOHATHS: «aTOM», «MOJCKYJIa», «XUMHYISCKIHN
OJICMCHT», «XUMHYISCKUMN 3HAaK, WJIN CUMBOJI», «BCHICCTBO», «IIPOCTOC BCHICCTBO», «CJIOKHOC
BE€OICCTBO», «CBOMCTBA BCIICCTB), XHUMHUUYCCKUEC  ABJICHHUS, (((I)I/ISI/I‘IGCKI/IC SABJICHUS),
«KOB(I)(I)I/IL[I/ICHTBI», MHIOCKCBI», «OTHOCUTCIIbHAsAd AaTOMHasa Maccay, «OTHOCHUTCJIbHAsA
MOJICKYJIApHAs Macca», «MaCCoBasd J0JIA DJICMCHTA,

® 3HaTb. IIPEAMEThHI H3Y4YCHMS C€CTCCTBCHHOHAYYHBIX JMCHMIIIIMH, B TOM 4YMCJIC XHMHH,
XUMHUYCCKHUEC CUMBOJIBI, UX HAa3BaAHUA U IIPOU3HOMICHUC,

° KJ'IaCCI/I(I)I/II_[I/IPOBaTB BCIICCTBA IO COCTAaBY Ha NPOCTLIC U CIIOKHBIC,
® pa3nauyaTh: TEIa U BCIICCTBA, XHUMHYCSCKHH DJIEMECHT U MpOCTOC BEIICCTBO,



® OnKCHIBaTh: (POPMBI CYIIECTBOBAHHS XMMHUYECKHX DJIEMEHTOB (CBOOOIHBIC aTOMBI, IMPOCTHIE
BEIIECTBA, CIOKHBIC BeIlecTBa); Tabmuunyio Gopmy [leproandeckoil CHCTEMBI XUMHUYECKHIX
JJIEMEHTOB; TOJOXeHHe dyeMeHTta B Tabmumme [, M. MenneneeBa, MCHONB3ys MOHSITHS
«IIEepUO», «TPYIIay, «TJIABHAS MOIATPYIIa», «M000YHAs MOJTPYIIa»; CBOWCTBA BEIICCTB
(TBEpABIX, )KUJKHX, TA3000pa3HbIX);

® OOBSACHATH CYIIHOCTh XHMHUYECKHX SIBICHMH (C TOYKH 3PEHHUS aTOMHO-MOJEKYJISIPHOTO
yUY€HHs) U UX IPUHIMIINAIBHOE OTIMYUE OT (PU3HUECKUX SBJICHUM;

® XapaKTepH30BaTh: OCHOBHBIC METOJIbl M3YYCHHSI €CTECTBEHHBIX IHUCHIUIUINH (HAOIIOJCHUE,
9KCIIEPUMEHT, MOJICIUPOBAHKE); BEIIECTBO MO €ro XMMHUYECKON (opMysie COrjlacHO IJIaHy:
KaueCTBEHHBIM COCTaB, THI BelIeCTBa (IIPOCTOE WM CJIO0XHOE), KOJIMYECTBEHHBIH COCTAaB,
OTHOCHTEIIbHAsI MOJIEKYJISIpHAsl Macca, COOTHOIIEHUE MAcC 3JIEMEHTOB B BEIIECTBE, MACCOBBIE
JIOJIA 3JIEMEHTOB B BEILIECTBE (IJISl CJIOKHBIX BEIIECTB); POJIb XUMHUU (IIOJOXKUTEIBHYIO U
OTpHULATENIbHYIO) B )KU3HU YEJIOBEKa, apr'yMEHTUPOBATh CBOE OTHOLIEHHE K 3TOi mpobieme;

® BBLIYHCIIITH OTHOCHUTCIBHYH) MOJICKYISIDHYIO MAacCy BEIIECTBA W MAacCCOBYHO  JOJIIO
XUMHNYCCKOI'O 3JIEMCHTA B COCANHCHUAX

MertanpeaMeTHble pe3yJabTaThl 00y4eHus!

Ydamuucs qOJKEH ymems:

® OomnpeaciaTh HpOGHeMBI, T. €. YCTaHaBJIMBaTb HCCOOTBCTCTBHUC MCKAY IKCIACMBIM U
ﬂeﬁCTBHTCHLHbIM;

COCTABJISATH CJIOKHBIN IJIAH TEKCTA;
BJIAJICTh TAKUM BUIOM H3JIOKEHUS TEKCTA, KaK IOBECTBOBAHMUE;
10/l PYKOBO/ICTBOM YUYUTEJIS IPOBOJAUTH HEMTOCPEACTBEHHOE HAOIII0/IEHUE;

MO0JI PYKOBOACTBOM YUUTENsl O(QOPMIIATH OTUET, BKIIOYAIOIIMKA ONMMCAaHHE HAONIOICHUS, €ro
pe3yIbTaTOB, BHIBOJIOB;

® JCIIOJIB30BATh TAKOW BUJ MBICIEHHOIO (MICAJIBHOIO) MOJEIMPOBAaHUSA, KaK 3HAKOBOE
MOJIETMpOBaHue (Ha MpUMepe 3HAKOB XMMHUYECKUX 3JIEMEHTOB, XMMHUECKUX POpMyI);

® ICIIOJIB30BATh TaKOM BHJI MaTepUalbHOIrO (MPEIMETHOI0) MOAEIMPOBAHMUA, KakK (hrusnueckoe
MO/JIeIMpOBaHue (Ha MPUMEPE MOJICIMPOBAHUS AaTOMOB U MOJIEKYJI);

M0JIy4aTh XMMHUYECKYI0 MTHPOPMAIUIO U3 PA3IMYHBIX HCTOYHHUKOB;

OTIpeNIeNIATh OOBEKT U aCleKT aHaJIu3a U CUHTE3a;

OTpeAeNsATh KOMIOHEHThl 00bEKTa B COOTBETCTBUU C aCIIEKTOM aHaJIW3a U CUHTE3a;
OCYILECTBIISATh KAUECTBEHHOE U KOJINYECTBEHHOE OMUCAHNE KOMIIOHEHTOB OOBEKTa;
OTIpeEIIsATh OTHOIIEHUSI 00BEKTa C IPYTUMH 00bEKTaAMH;

OMPEACIIATh CYIIECTBCHHBIC ITPU3HAKNU 00BeKTA.

Tema 2. ATOMBI XUMHYECKHX 3J1eMeHTOB (10 u)

AToMBl Kak (¢opMma CyIIeCTBOBAaHUS XUMHUYECKHX 3JieMeHTOB. OCHOBHBIE CBEJEHHUS O
CTpOoeHHH aTOMOB. JloKa3aTenbCcTBa CIOKHOCTH CTpoeHHs aToMoB. OnbIThl Pezepdopaa. [InanerapHas
MOJICJIb CTPOCHHS aTOMa.

CoctaB aTOMHBIX si€p: MPOTOHBI W HEUTpoHBL. (OTHOCUTENbHAs AaTOMHAs Macca.
B3anMoCBs3b TOHATHI «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsI Maccay.

M3MmeHeHure unca MPOTOHOB B siJIpe aToMa - 00pa30BaHNE HOBBIX XMMHYECKHUX DJIEMEHTOB.

N3meHenne uucia HEHTPOHOB B sA/pe aTroma - oOpa3oBaHue H30TONMOB. COBpPEMEHHOE
Onpe/eleHuEe MOHATUS «XUMHYECKUH 3ieMeHT». M30Tombl Kak pa3HOBUAHOCTH aTOMOB OJHOTO
XAMHUYECKOT0 3JIEMEHTA.



OnekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX O00O0JIOYEK aTOMOB XHUMHYECKHUX 3eMeHToB Nel-20
nepuonnueckor cucremsl JI. M. MengaeneeBa. IloHsATHe O 3aBEpIIEHHOM M HE3aBEPLICHHOM
AIEKTPOHHOM CJIO€ (SHEPreTHYECKOM YPOBHE).

Ilepnonnueckas cucreMa xumudeckux siuemeHToB [[. M. MenaeneeBa U cTpoeHue aroMoB:
(bu3nyecKuit CMBICI MOPSIAKOBOIO HOMEpaA dJIEMEHTa, HOMepa TPYIIIbI, HOMeEpa NepUoaa.

M3meHeHue 4ucia 3JIEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM YPOBHE aToOMa XUMHYECKOIO
3JIEMEHTA - 00pa30BaHKE MOJOKUTENIBHBIX U OTPUIIATENIbHBIX HOHOB. MloHBI, 00pa3oBaHHbIE aTOMaMU
METAJIJIOB M HEMETauIOB. [IpvunHBl M3MEHEHUs] METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB B
[IEPUOJIAX U Tpynnax.

OOpasoBanue OuHapHBIX coenuHeHU. [loHsATHE 00 MOHHOW CBsizu. Cxembl O0Opa3OBaHHS
MOHHOM CBSI3H.

B3anmMopeiicTBie aTOMOB XMMHUYECKHX AJIEMEHTOB-HEMETAIUIOB MEXy cO00 - 0OpazoBaHue
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBajleHTHAsI HENOJsipHask XMMUYECKas CBA3b.

DJEKTPOHHBIE U CTPYKTYpPHBIEC (POPMYITHI.

B3aumopeiicTBie aTOMOB XMMHUECKHX AJIEMEHTOB-HEMETAJUIOB MEXKIYy coO0M - 00pazoBaHuE
OMHAPHBIX COCNMHEHUH HEMETAJUIOB. DIEKTPOOTPULIATEILHOCTh. [IoHATHE 0 KOBAJIEHTHOH MOJISPHOM
CBS3HU.

B3anmMoneiicTBie aTOMOB XMMHUYECKUX 3JIEMEHTOB-METAJUIOB MEXIy cO00H - oOpa3oBaHue
METaJUIMYECKUX KpUCTAILIOB. [IoHATHE O MeTauIMUeCKOU CBSI3HU.

JemoncTpauuu. Mojenn aToMOB XUMHUYECKHX OJJeMEHTOB. llepumoamyeckas cucrema
xumuueckux aneMeHToB /. . Menzaeneesa.

IIpeaMeTHBIE Pe3VJbTAThl 00YUEeHUsS

Ydamuucs qOJKEH ymems:

® MCHOJB30BATH IIPM XapPAKTCPHUCTUKE ATOMOB IIOHATHS: «IIPOTOH, ((HCfITpOH», «QJICKTPOH»,
«XUMHUYECKUHN SJICMCHT», «MacCoBOC qHuCJI0», «HU30TOII», ((BHGKTpOHHBIﬁ CHOﬁ)),
((3HepreTquCKHﬁ YPOBCHbBY, <QICMCHTBI-MCTaJJIbI», QICMCHTBI-HCMCTAJLJIBI», IIpu
XapPaKTCPUCTHUKE BCHICCTB IMOHATHA «HWOHHAA CBA3b», «MOHBD», «KOBAJICHTHAA HCEIOJIApHAA
CBiA3b», «KOBAJICHTHAsA TIOJSAPHASA CBA3b», <«BJIICKTPOOTPUHATCIIBHOCTLE), «BAJICHTHOCTBHY,
METAJIITMYCCKas CBA3b»,

® ONNCHIBATH COCTaB U CTPOECHHE ATOMOB JJIEMEHTOB C MOPSAAKOBbIMM Homepamu 1—20 B
[Tepuonnueckoit cucreme xumuueckux 3nnemeHToB . . Menneneena;

® COCTaBJATb CXEMBbI PACIPEIEIICHHUS JJIEKTPOHOB IO JJIEKTPOHHBIM CJIOSM B JJIEKTPOHHOM
000J7I0YKEe aTOMOB; CXeMbl O0pa30BaHUs pPa3HBIX THUIIOB XHMMHYECKOM CBsI3M (MOHHOM,
KOBJICHTHOW, METAJUTMYECKOMN );

® O00BACHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XMMHYECKHX 3JIEMEHTOB (3apsioB szep
aTOMOB, 4YHCIA OJJICKTPOHOB HAa BHEUIHEM OJJIEKTPOHHOM CJIO€, YMCIIO 3allOJIHAEMBIX
JNIEKTPOHHBIX  CJOEB, paguyC aroMa, JJIEKTPOOTPULATEIBHOCTh, METAUIMYECKHE U
HEMeTaJNINYecKre CBOICTBA) B Mepuojax U rpynnax (riaBHbIX noarpynnax) Ilepuoanueckoit
cucTeMbl XMMHYeCKUX 3ieMeHTOB J[. M. MenneneeBa ¢ TOYKM 3pEHUS TEOPHM CTPOEHUS
aToMma;

® CpaBHMBATh CBOMCTBAa aTOMOB XMMHMUYECKHUX 3JIEMEHTOB, HAXOJSIIUXCS B OJHOM MEPUOJIE WITU
rnaBHoU noarpynne llepuoguueckoit cucremsl xumuueckux sineMmeHToB . M. MenneneeBa
(3aps0B  SiEp aTOMOB, 4YHCIA DJIEKTPOHOB Ha BHEIIHEM DJIEKTPOHHOM CJIO€, YHCIIO
3aIIOJIHAEMBIX DJIEKTPOHHBIX CIIOEB, PAAMYC aTOMA, JIEKTPOOTPULIATEIIBHOCTh, METAININYECKUE
Y HEMETaJUTMYEeCKUE CBONCTBA);

® 1aBaThb XapaKTEPUCTUKY XMMHYECKUX DJIEMEHTOB II0 UX NOJIOKEHUIO B Ilepuonnueckon
cucreMe xuMudeckux snemMeHToB J[. . MenzaeneeBa (XMMHUECKUN 3HAK, OPSIKOBBIM HOMED,
[IEpUOJ, IPYIIIA, OArPYIIIA, OTHOCUTENIbHAS aTOMHAsl Macca, CTPOCHUE aToMa — 3apsj saapa,
YHCII0 MPOTOHOB M HEUTPOHOB B e, 00IIEe YHUCIIO HIIEKTPOHOB, PACIPEICIIEHUE 2JIEKTPOHOB
IO AJIEKTPOHHBIM CIIOSIM);



® OmnpeneNsTh TUIl XMMUYECKOM CBsI3U 10 (hOpMYyJie BELIECTBA;
® [IPUBOJUTH MPUMEPHI BEIIECTB C PA3HBIMU TUITAMH XUMUYECKOU CBSI3U;

® XapaKTepu30BaTh MEXaHW3MbI OOpPa30BaHMs KOBAJICHTHOU CBS3U (OOMEHHBIN), HOHHOW CBSI3H,
METAJIHYECKOI CBS3H;

®  YCTaHaBJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U: COCTAB BEILIECTBA — TUI XUMHUYECKOU CBS3H;
® COCTaBIATH (POPMYITBI OMHAPHBIX COSIUHECHHIA MO BAJICHTHOCTH;
® HaxOJUTh BAJICHTHOCTb JIEMEHTOB MO (hopMysie OMHAPHOTO COCTUHEHHUS.

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

VYyamuiicst JOJIKEH ymems:
® (opmynHpoBaTH TUIIOTE3Y MO PEIICHUIO MTPOOIIEM;

® COCTaBJIATH IIJIaH BBIIIOJHCHUA yqe6H017I 3aaa4yd, PpCUHICHUA HpO6J’ICM TBOPYECKOI'O U
IIOMCKOBOI'O XapaKTEpa, BBIMIOJIHCHUA ITPOCKTAa COBMECTHO C YUHUTCIICM,

® COCTAaBJIATH TE3UCHI TCKCTA,
® BJIAJACTh TAKUM BUJIOM U3JI0XKCHUS TEKCTA, KAK OIMCAHUEC;

® CIIOJIB30BAaTh TAaKOW BUJA MBICICHHOTO (MICAIBHOTO) MOJEIMPOBAaHUSA, KaK 3HAKOBOE
MOJICTTUPOBaHUE (Ha IPUMEPE COCTABJICHHS CXEM 00pa30BaHUS XUMHUYCCKOHN CBSI3H);

® UCMOJB30BaTh TaKOW BUJ MaTepUAILHOTO (IPEAMETHOI0) MOCIUPOBAHMS, KaK aHAIOTOBOE
MOJICTTUPOBAHHE;

® JCIIOJIB30BATh TaKOW BHJI MaTepUAIBHOTO (IMPEAMETHOTO) MOJCIMPOBAHUS, KakK (hu3mueckoe
MOJIeTTUpOBaHue (Ha MpUMepe MOJIeNIel CTPOSHUSI aTOMOB);

OIIPCACIIATH 00BEKTHI CpaBHCHHA U aCIICKT CPaBHCHUSA O6’I)CKTOB;
BBIIIOJIHATH HCIIOJTHOC OﬂHOHHHCﬁHOC CpPaBHCHHC,

BBIITOJIHATD HECIIOJIHOC KOMIIJICKCHOC CPAaBHCHUE,

BBIIIOJIHATH ITOJIHOE OJHOJIMHENHOE CpaBHCHHC.

Tema 3. IIpocrteie Bemecra (8u)

[TonoxxeHne MEeTaIJIOB 1 HEMETAJIJIOB B TIEPUOUYECKON CHUCTEME XMMHYECKUX AJIeMEHTOB /I,
N. MenneneeBa. BaxuHeline nNpocThie BEUIECTBA - METAJUIBL: KEJIE30, ATFOMUHUN, KaJIbLIUM, MAarHUi,
HaTpuii, kanuil. O6mue (pusnyeckre cBOcTBa METaIIOB.

Baxxneiiimne mpocTeie BelIeCTBA - HEMETaulbl, OOpa30BaHHBIE AaTOMaMHU KHUCJIOPOJa,
BOJIOpO/Aa, a30Ta, cepbl, (Gocdopa, yriepoma. CrocoOHOCTH aTOMOB XHMHUYECKHX DJIEMEHTOB K
00pa3oBaHUIO0 HECKOJBKUX TMPOCTHIX BEMIECTB - aIOTPOMHs. AJJIOTPONHbIE MOIU(DUKALNUN
kucioposna, ¢hochopa u onoBa. MerauiMueckue W HEMETATUTMYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD JIEJEHUS TPOCTHIX BEIIECTB HA METAJLJIbI U HEMETAJLIBI.

[Tocrosinnas ABoranpo. KonuuectBo BemiectBa. Mosb. Mossipaas macca. MosisipHBIii 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble €IMHUIIBI KOMWYECTBAa BEIIECTBA — MHJUIMMONIb U KHUJIOMOJb,
MUJUTUMOJIIpHAs ¥ KHJIOMOJISIPHAsE MAacChl BEIIECTBA, MUJUIMMOJISIPHBIM M KUJIOMOJISIPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ WHCMOMB30BaHWEM TIOHATHH «KOJHWYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM Ta30B», KIIOCTOSTHHAS ABOTAIPO».

Pacuernble 3amaum. 1. BeruncieHue MOJSPHOW MAacChl BEHIECTB MO XHUMHYECKHM
dbopmynam. 2. PacueTsl ¢ HCIONB30BAHUEM TMOHATUN «KOJIHYECTBO BEIIECTBA», «MOJIIpHAS Maccay,
«MOJISIPHBIA 00HEM Ta30B», IIOCTOSTHHAST ABOTaIpO».

JdemoncTpanuu. Hekoropble MeTamibl M HEMETaJIbl KOJMYECTBOM BellecTBa | MOIb.
Monenb MOIsIpHOTO 00BbeMa ra3000pa3HbIX BEIIECTB.

HpeZ[MeTHI)Ie PE3VJAbTAaTbI Oﬁvqul/Iﬂ




Yyamuiicst JOJIKEH ymems:

® UCIIOJB30BaTh MPHU XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «METAJJIbD), «IACTUYHOCTHY,
«TETUIOMPOBOAHOCTBY, «IJIEKTPOIMPOBOTHOCTDY, «HEMETAIUIBIY, «AIUIOTPOIUS, «aJIJIOTPOITHBIE
BUJIOM3MEHEHW S, UM MO (UKAITUN,

® ONKCHIBATH IOJIOKEHHUE JJIEMEHTOB-METAJIJIOB M 3JIEMEHTOB-HEMETaNIOB B [lepmoanueckoi
cucteMe xuMuueckux snemeHToB . . Meneneena;

L4 KJ'IaCCI/I(l)I/IHI/IpOBaTI) ITPOCTHIC BEIICCTBA HA METAJIJIBI 1 HEMETAJJIBI, 3JICMCHTHI,

® OnpeacisTh NPUHAMICKHOCTh HCOPraHMYCCKUX BCIICCTB K OJJTHOMY M3 M3YYCHHBIX KJIACCOB —
MCETaJlJIbl 1 HEMCTAJJIBI,

® JOKa3bIBaThb OTHOCHUTCIIBHOCTH JICJICHUSA IIPOCTBIX BEIIECTB HA MCTAJIJIBI 1 HEMETAJIIBI,
® XapaKTepu3oBaThb 06I_HI/IG (1)I/ISI/I‘ICCKI/IC CBOMCTBa MCTAJIJIOB,

® YCTAaHABJIMBATh IIPUYMHHO-CJIICACTBCHHBLIC CBSI3H MCEXKJY CTPOCHHCM aromMa H XUMHUYCCKOM
CBA3bI0 B IIPOCTHIX BECIICCTBAX — METalJIaX U HEMECTAJLJIaX;

® OO0BICHATH MHOT0O0Opa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJITIOTPOTIHS;
® ONUCHIBATh CBOMCTBA BELIECTB (HA MPUMEPAX MPOCTHIX BELIECTB — METAJUIOB U HEMETAIIIOB);

® coOmonaTh MpaBHUiIa TEXHUKU OE30MaCHOCTH MPH MPOBEIECHUH HAOII0AeHUH U 1a00paTOPHBIX
OTIBITOB;

® JICIOJIb30BaTh MPU PEIICHUH PACUYECTHBIX 3a7a4 MOHATHSA: «KOJMYECTBO BEIIECTBA», «MOJIbY,
«MIOCTOSIHHAsA ABOTaJpo», «MOJISIpHAsh Macca», «MOJSPHBIA O0BEM Ta30oB», «HOPMAalbHBIC
YCIIOBHSY;

® IIPOBOAUTH pPaCYCThl C HCIOJIb30BAaHHUEM MMOHATHUH: «KOJIMYSCTBO BCHICCTBA», «MOJISIpHAas
Mmacca», ((MOJ'IHpHBIﬁ 00BeM ra3oB», «IIOCTOAHHAasA ABoraz[po».

MertanpeamMeTHble pe3yJabTaThl 00y4eHust

Yyamuiics 10JDKEH ymems:
® COCTAaBJISITb KOHCIEKT TEKCTA,
®  CaMOCTOSITENBHO UCTIOIB30BaTh HETIOCPEICTBEHHOE HAOIIOICHUE;

® CaMOCTOSITETFHO O(POPMIISITH OTUET, BKIIFOUAIOIINI ONMCaHUe HAOIIOJCHUS, €r0 Pe3yJIbTaToB,
BBIBOJIOB;

®  BLINOJHATH MOJHOC KOMIIEKCHOC CPABHCHHC,

L4 BBITIOJIHATE CPABHCHHUC 110 aHAJIOTUH

Tema 4. CoenuHeHUs] XMMHYECKHX dj1eMeHTOB (13 u)

Crenenb okucinenus. OmnpenerneHUe CTENEHU OKHUCICHHS 3JIEMEHTOB [0 XHMMHYECKOU
dbopmyne coenuHeHusi. Cocrapnenue GopmMys OMHAPHBIX COSTUHEHUN, 00N CTIOCO0 MX Ha3bIBAHUA.
bunapHble coelMHEHUSA: OKCHUIBI, XJIOpHAbI, cyiabduasl u 1p. CocraBieHue wux Gopmyi.
[IpeacraBuTeny OKCHUIIOB: BOJA, YIVICKHCIBIA Ta3 W HETalieHas W3BeCTh. lIpencraBuTenu JeTydux
BOJIOPOAHBIX COETMHEHMI: XJIOPOBOAOPO U aMMHAK.

OcHOBaHMs, WX COCTaB M Ha3BaHWs. PacTBOPHMMOCTH OCHOBaHMK B Boje. Tabmuiia
PacTBOPUMOCTH THIPOKCUAOB U coJiel B Boje. [IpeacTaBuTenu menodeit: TMAPOKCUIbI HATPUS, KaIHst
u Kaneiys. [loHsTHE 0 KayecTBEHHBIX peaknusax. Muaukaropsl. MI3MeHeHne okpacku WHIUKATOPOB B
LIEJIOYHOM Ccperie.

Kucnotsl, ux cocraB u Hazanus. Kiaccudukanus kucnot. [IpeacraButenu KUCIOT: cepHas,
COJIIHAs U a30THas. MI3MeHeHne OKpacKu MHANKATOPOB B KUCIOTHOM CpeJie.

Coui KaK TPOU3BOJIHBIE KUCIOT U OCHOBaHM. MIX cocTaB n HazBaHUA. PacTBOpUMOCTH coJieit
B Boze. [IpencraBurtenu coneit: XJiopua HaTpusi, KapOoHAT U GocdaT KalbIIHs.

AMop(dHBIE U KPUCTATUINYECKUE BEIIECTBA.



MexMoIeKyIsspHble B3aUMOACHCTBUA. THIIBI KPUCTAUIMYECKUX PEIIETOK: NOHHAs, ATOMHAs,
MOJIEKYJISIpHAasE U METAJJIMYECKas. 3aBHUCHUMOCTb CBOMCTB BEHIECTB OT THUIOB KPHUCTAILTMYECKUX
pELIEeTOK.

BeuiecTBa MOJEKYIIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHMSI. 3aKOH IOCTOSIHCTBA COCTaBa JUIsl
BEILIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

UYucteie BemecTBa 1 cMecH. [IpuMepsl )KUIKUX, TBEPABIX U ra3000pa3HbIx cMeceil. CBoicTBa
YHCTHIX BellecTB U cMeceil. MIx coctaB. MaccoBasi u o0beMHasi 10JIM KOMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIE C UCII0JIb30BAHUEM ITOHITHS 10JIS.

Pacuéruple 3agaun. 1. Pacuer MaccoBoii 1 00bEMHON 0JIEll KOMIIOHEHTOB CMECHU BEIIECTB.
2. BbruuciieHne MacCOBOM JI0JIM BEILIECTBA B PACTBOPE MO M3BECTHOM MAacCe pacTBOPEHHOTO BEILIECTBA
n Macce pactBoputrens. 3. BeluucieHume wmaccel pacTBOPSIEMOrO BEUIECTBA U PACTBOPHUTENS,
HEOOXOAUMBIX JUIsI IPUTOTOBIICHUS ONPEAEICHHON Macchl pacTBOpa ¢ M3BECTHON MAaccOBOM JoJeit
PacTBOPEHHOI'O BEIIECTBA.

JNemoncrpamuu. OOpasmpsl  OKCHAOB, KHUCIOT, OCHOBaHMA W  cojeil. Mogenu
KPUCTAINIMYECKHUX PEIIeTOK XJIOpuAa HaTpus, anMmasa, okcuaa yraepoaa (IV). CrnocoOsl pa3aeneHus
cMeceH, TUCTHINISIINS BOIBI.

JlabopaTopubie onbIThl. 1. 3HAaKOMCTBO ¢ OOpa3laMu BEUIECTB pa3HBIX KJIaccoB. 2.
Pasznenenne cmeceil.

IIpeaMeTHBIE Pe3VJbTAThl 00YUeHUs

Ydamuucs qOJKEH ymems:

® HCII0JIb30BaTh npu XapaKTCPUCTHUKE BCIICCTB HOHATHUA: «CTCIICHb OKHCIICHUS,
«BAaJICHTHOCTB», «OKCHABI», «OCHOBAHMUA», «ICJI04n», «Ka4YCCTBCHHAaA peaKnusg»,
CKMHAUKATOP», «KUCJIOTBD», «KKUCIOPOACOACPIKAIIUC KHUCIOTEBD, «6CCKI/ICJIOpOI[HI)Ie KHUCJIOTBI»,
«KHCJIOTHadA Cpcaa», «ICIO0YHasd Cpcaanr, «HeﬁTpaJ'ILHaH cpc€aa», «HIKajla pH)), «COJIN»,
«aMOp(l)HI)Ie BCIICCTBA», «KPHUCTANIMYCCKUC BCHICCTBA», «KPUCTAJJIMYCCKAsA PCHICTKAY,
«MOHHas KpUCTAJNINICCKast peaeTkay, «aTOMHasn KpucCTaJuiIn4eCKas peuieTkay,
KMOJICKYJIApHAasA KPUCTATIIIMYCCKAas PCUICTKA», «METANIMYCCKad KPUCTAJIMYCCKasd pPCHICTKA»,
«KCMECHU»,

L4 KJ'IaCCI/I(i)I/IIII/IpOBaTB CJIOKHBIC HCOPIraHMYCCKUE BCIICCTBA 11O COCTABY HAa OKCHUAbI, OCHOBAHUA,
KHCJIOTBI U COJIM; OCHOBAHUA, KUCIIOTBI U COJIM IO PACTBOPUMOCTH B BOJAC; KHUCIOTHI IIO
OCHOBHOCTH U COACPIKAHUIO KUCITIOPOaA,

® OmNpeaeNsITh NPUHAMIEKHOCTh HEOPIaHMUYECKUX BEIIECTB K OAHOMY M3 M3YUYEHHBIX KJIACCOB
(oKcuBL, TeTYyYHE BOJOPOIHBIE COCTMHEHUS, OCHOBAHUS, KUCJIOTHI, COJIH) 1O (OpMYIIE;

® ONUCHIBATH CBOMCTBA OTJEJIBHBIX MpEACTaBUTENeH OKCHIOB (Ha MpPUMEpE BOJBI, YIJIEKUCIOro
ra3a, HeTalleHoO! M3BECTH), JETYYMX BOJAOPOJHBIX COECAMHEHUN (Ha MpUMEpPE XJIOPOBOAOPOIA
U aMMHaKa), OCHOBaHMH (Ha MpHUMepe THAPOKCHUIOB HATPUS, KU U KalbliMs), KUCIOT (Ha
IIpUMepe CEpHOM KHUCIIOTHI) M cosiel (Ha MpuMepe XJIopujaa HaTpus, KapOoHaTa KaJbLIMs,
¢docdara xanpius);

® OnpeacasITh BAJICHTHOCTb M CTCTICHB OKHCJICHU 3JICMCHTOB B BCIIICCTBAX;

® COCTaBIATH (POPMYIBI OKCHAOB, OCHOBAHHM, KUCIOT U COJIEH MO BAJIEHTHOCTSM U CTETICHIM
OKHCJICHUSI DJIEMEHTOB, a TaKXe 3apsjaM HOHOB, yYKa3aHHBIM B TaOJHUIE PACTBOPHUMOCTH
KHCJIOT, OCHOBaHUM U COJICH;

® COCTaBJISITb Ha3BaHHUSA OKCHJOB, OCHOBaHI/Iﬁ, KHUCJIIOT U coneﬁ; CpaBHHUBATb BAJICHTHOCTH U
CTCIICHb OKUCJICHUS; OKCU/IbI, OCHOBAHUS, KUCJIIOTBI U COJIK 11O COCTABY,;
® HCII0JIB30BAaTh Ta6m/my PaCTBOPUMOCTH AJIA OIMMPEACTICHUSA PACTBOPUMOCTH BCIUICCTB;

® YCTAHABJIMBAaThb TI'CHCTUYCCKYIO CBs3b MECXKAY OKCHAOM M THIAPO-KCHIOM H HaO60p0T;
IMPUYUHHO-CIICACTBCHHBIC CBA3W MCXKIY CTPOCHUEM aroma, XUMHYECKON CBS3BI0 U THUIIOM
KpI/ICTaHHH‘lCCKOﬁ PCHICTKN XUMHUUCCKHUX COCI[I/IHGHI/II\/’I;



® XapaKTepu30BaTh AaTOMHBIE, MOJIEKYJISIPHbIE, HOHHBIE METAUNIMYECKUE KPUCTAJUITMUECKHE
pELIeTKH; Cpey pacTBOpa € MOMOIIbIO MIKabl pH;

® TIPUBOJUTHL HPHUMEPHI BEIICCTB C Pa3HbIMU THIIAMU KpI/ICTaHHH‘IGCKOﬁ PEIICTKU;

® [IPOBOJUTDH Ha6JIIO,H€HI/I$I 3a CBOMCTBaMH BCUICCTB W ABJICHHUAMH, MNPOUCXOAAIINMU C
BCIICCTBAMU,

® co0moaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MPH MTPOBEACHNUN HAOIIOICHHU U OIBITOB;

® JCcCIedoBaTh Cpeay pacTBOpa € NOMOIIBIO HHAUKATOPOB, 3KCIHEPHMEHTAJIBHO pa3jIvyarb
KHCJIOTBI U IICJI0YH, ITOJb3YACh HHANKATOPAMMU,

® JICIIOJB30BaTh IIpHM PCLICHHHM PACYCTHBIX 3a7a4 IOHATHUS «MacCoBas J0JI1 3JICMEHTA B
BCHICCTBE», «MaACCOBad AOJId PACTBOPCHHOI'0 BCUICCTBA», «o0beMHast JOJIA ra3006pa3H0ro
BCIIECTBA»,

® [IPOBOJWTH PacCyCThl C MCHOJb30BAHHCM IMOHATUH «MaccoBas J0JId 5JICMCHTA B BCHICCTBC),
«MaccoBasd O0JIs1 paCTBOPCHHOI'O BEHICCTBAY, «o0beMHas JOJIA ra3006p33Hor0 BEIICCTBa».

MertanpeaMeTHble pe3yJabTaThl 00y4eHUs!

Ydamuucs JOJKEH ymems:
® COCTaBJIATH HA OCHOBE TEKCTa TAOJIMIIBI, B TOM YHclie ¢ mpuMeHeHneM cpeacts UKT;
® [10]] pyKOBOJICTBOM YUHUTEsl IPOBOJUTH ONOCPEIOBAaHHOE HAOII0IEHUE

® [0/ pPYKOBOJCTBOM YYHTEIsI OPOPMIISITH OTYET, BKIIFOUAIONIUN OIMMCAHNUE YKCIIEPUMEHTA, €ro
pe3yJIbTaTOB, BEIBOJOB;

® OCYWIECTBIISITh HMHIAYKTHBHOE 0000mIeHHe (OT EIWHUYHOTO JOCTOBEPHOTO K OO0Imemy
BEPOSATHOCTHOMY), T. €. ONPEAENATh O0IMe CYIIECTBEHHbIE PU3HAKHU ABYX U 00Jjiee 0OBEKTOB
1 PUKCHPOBATh UX B (hOPME MOHATHUS WU CYKICHHS;

® OCYHIIECTBIIATH JIEAYKTHBHOE 00001eHre (TI0IBEICHIE €IMHUIHOTO IOCTOBEPHOTO IO/ O0IIee
JIOCTOBEPHOE), T. €. aKTyallu3UpOBaTh MOHATHUE WIH CYXKJIEHHE, U OTOXIECTBIATH C HUM
COOTBETCTBYIOIIHE CYIIECTBEHHBIE IPU3HAKH OJTHOTO WK O0Jiee 00bEKTOB;

® OmnpeneNsITh acleKT KiacCupUKaIIUY;
®  OCYUIECTBIIATH KJIAaCCU(UKALINIO;
® 3HATh U UCIOJB30BAThH PA3NUYHBIE (HOPMBI MIPEACTABICHUS KIacCHPUKAIIUH.

Tema 5. W3meHenus, npoucxoasimme ¢ semecrsamu (11u)

[TonsiTHEe ABNEHUN KaK M3MEHEHHI, MPOUCXOIAIINX C BEIIECTBAMU. fBJIEHUS, CBA3aHHBIC C
W3MEHEHHEM KPHUCTAJUTMYECKOTO CTPOCHHS BEIECTBA MPU IMOCTOSHHOM €ro cocTaBe, (U3HUecKue
sBieHus. DU3nUecKue SBJICHUS B XUMUH: TUCTUUISIUA, KPUCTAIUIN3ALMsl, BRIIAPUBAHUE U BO3TOHKA
BEIIECTB, LIEHTPU(PYTUPOBAHUE.

SIBiieHMs, CBSI3aHHBIE C U3MEHEHHEM COCTaBa BEUIECTBA, - XUMUYECKue peakuuu. [IpusHaku u
YCIOBUSI MPOTEKAHUS XUMUYECKUX peakiuil. [loHaTne 00 3K30- M SHAOTEPMHUECKUX PEAKIUSIX.
Peaknun ropeHuss Kak 4acTHBIM Cilydall 3K30TEPMUYECKUX PEAKLUM, MPOTEKAOIMMNX C BbIIECICHUEM
CBETA.

3aKOH COXpaHEHHS MacChl BEIIECTB. XHMMHUYECKUE YpABHEHHS. 3HAUCHUE HWHJIECKCOB U
kod¢durmenToB. CocTaBieHNe YpaBHEHUN XUMHUECKUX PEAKIIUH.

Pacdersl Mo XMMHYECKMM ypaBHEHHSAM. PemieHue 3agady Ha HAXOXKIECHHUE KOJIUYECTBA
BEIIECTBAa, MAacChl WM O00BbeMa MPOAYKTAa PEAKIMH MO KOJMYECTBY BEIIECTBa, Macce WU 00beMy
HMCXOJHOTO BENIECTBA. PacyeThl ¢ NCMOb30BAHUEM MOHITHUS «IOJISI», KOT/Ia UICXOJHOE BEIIECTBO JAHO
B BHMJE pacTBOpa C 3aJaHHOM MacCOBOWM [J0JIE pPACTBOPEHHOI'O BEIIECTBA WU COJNEPKUT
ONPEACIICHHYIO JOJII0 TPUMECE.

Peakuuu pasznoxenus. [loHsATHe O CKOpOCTM XUMHUUYECKMX peakiuil. KaranuzaTtopsl.
DEepMEHTBI.



Peakunn coenunenus. Katanutnueckue M HekaTaquThyeckue peakuuu. OOpaTtumele U
HEOOpaTHUMBbIE PEAKIIHH.

Peakuuu 3amenieHusi. DIEKTPOXUMHUYECKUM psil HAPSXKEHUN METAIJIOB, €0 MCIOIb30BaHHE
JUI IPOTHO3UPOBAHUS BOZMOKHOCTH MPOTEKAHUS pPEAKLIMA MEXAY MeTaJlJlaMU U pacTBOPaMU KHUCJIOT.
Peakuuu BbITECHEHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJICH IPYTrMMH METaJJIaMU.

Peakuuu oOmena. Peaknum HeiiTpanuzanuu. YCIIOBHS TNPOTEKaHUS peakiuuii oOMeHa B
pacTBopax 0 KOHIIa.

Tunel XUMHUYECKUX peakuuil (110 MPU3HAKY «4MCIO U COCTaB MCXOJHBIX BEUIECTB U
MPOJAYKTOB pEaKluu») Ha MpUMEpe CBOWCTB BOAbI. Peakius pa3ioxeHHs - 3JIEKTPOJIHU3 BOJIBI.
Peakuuu coeauHeHusi - B3aMMOJAEWCTBHE BOJbl C OKCHJAaMU METaLIOB W HeMeTawioB. llonsarue
«ruApokcuabl».  Peakumu — 3amerneHuss - B3aMMOJEWCTBHE  BOJIbI € IIEJIOYHBIMU U
IETI0YHO3EMENIbHBIMU MeTaJuTaMu. Peakinyu oOMeHa (Ha mpuMepe ruapoin3a cynbduia amfoMUHUS U
KapOuIa Kaablus).

Pacuérnbie 3a1aun. 1. Beiuncnenue no XUMHYECKUM YPAaBHEHUSIM MACChl WJIM KOJIMYECTBA
BEleCTBa 0 HM3BECTHOM Macce WM KOJMYECTBY BEILIECTBA OJHOIO W3 BCTYMAIOMIMX B PEAKIHIO
BELIECTB WK MIPOJYKTOB peakuuu. 2. Borurcienue macchbl (KOJM4YecTBa BELIECTBA, 00beMa) MPOAYyKTa
peaxiuu, eciii U3BECTHA Macca UCXOIHOTO BEIIEeCTBA, COJEPIKAIIET0 OMPEIeICHHYIO JOII0 MPUMECEH.
3. Boluucnenue macchl (KOJIMYECTBa BEIIECTBa, 00beMa) MPOAYKTa peaklMM, €CIM M3BECTHA Macca
pacTBopa 1 MaccoBasi 10J1sl pACTBOPEHHOTO BEIECTBA.

IIpeaMeTHBIE Pe3VJAbTATHI 00YUEHHUS .

Y4amuiics JOJKEH ymems:

L4 KJIaCCI/I(l)I/IIlI/IpOBaTI) XUMHUYCCKUEC PpCAKIUHU IO YHCIY H COCTaBy HUCXOAHLIX BCIICCTB U
IPpOAYKTOB pE€akKluu, TCIUIOBOMY 3(1)(1)CKTy; HampaBJICHUIO MPOTCKAHUA PCAKIUH; YYACTHIO
KaTaJm3aTtopa,

®  JICIO0JIb30BaTh TAOJIHUIlY pACTBOPUMOCTH JIJISL ONIPEACIICHUS BO3MOXKHOCTH MTPOTEKAHUS PEaKIINA
00MEHa; AJICKTPOXUMHUYCCKHUI PsJ HANPSHKCHUH (aKTUBHOCTH) METAJIOB JUISl ONPEIelICHUs
BO3MOXXHOCTH HpOTCKaHI/ISI peaxunﬁ MG)KI[y METaJlliIaMH U BOIHBIMU paCTBopaMI/I KUCJIOT U
COJICH;

L4 MPOBOAWUTE PACUCTHI MO0 XUMHUYCCKUM YPAaBHCHHAM Ha HAXOXKIACHHUC KOJINYCCTBA, MACCHI WU
o0beMa NPOAYKTa peaklUH IO KOJUYECTBY, Macce WM 00BbeMy HMCXOJHOTO BEIIECTBA; C
WCIOJIb30BAHUEM TMOHSTHS <JI0JI1», KOIJla MCXOJHOE BEIIEeCTBO JaHO B BHUJIE PacTBOpa C
3aJJaHHOM MacCOBOM [JOJIE PACTBOPEHHOI'O BELIECTBA WJIM COJEPKUT ONPEIECICHHYIO A0
MIPUMECEH.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyammiics NOJKEH ymems.:
® COCTaBJIATH HA OCHOBE TEKCTA CXEMBI, B TOM 4HcCIIe ¢ npuMeHeHnem cpeacts UKT;

® CaMOCTOSITENIbHO  OQOPMIIATH OTYET, BKJIIOYAIOIIMH ONMCAHUWE SKCIEPHUMEHTa, €ro
PEe3yNbTaTOB, BHIBOJIOB;

® JCIIOJIB30BATh TAKOW BUJA MBICIEHHOIO (MICAJIBHOIO) MOJEIMPOBAaHUSA, KaK 3HAKOBOE
MOJIETTUpOBaHue (Ha MpUMepe YpaBHEHUI XUMUYECKUX peaKiuii);

® pa3nuyaTh 00bEM U co/lep’KaHHe MOHATH;

® pa3nuyath POJOBOE U BUIOBOE MOHATHUS;

® OCYUIECTBJIATH POJOBUI0BOE ONIPEIEICHUE TOHATHI.

Jemonctpanuu. [Ipumepsl pusnueckux siBiIeHUi; a) MiaBieHue napaduHa; 0) auddysus
OYUIMCTBIX BEIIECTB C TOPALIEH JIAMIIOYKM HakaiauBaHUs. lIpuMepsl XMMHYECKHX SBJICHUH: a)
ropeHue maruus; 0) B3aHMMOJEHCTBHE COJSHOM KHUCIOTHI C MPaMOpOM WJIM MEJIOM; B) IOJIyueHHE
runpokcuaa Meau (l1); r) pacTBopeHre MOIYYEHHOTO TMAPOKCHIA B KUCIOTAX; J1) B3auMoJeicTBUe



okcuga meau (II) ¢ cepHOl KHCIIOTOW TpHM HArpEeBaHWUM, €) Pa3JIOKEHUE MEepMaHTaHaTa Kalus; K)
B3aHMOﬂCﬁCTBHC pa363BJICHHLIX KHCJIOT C ME€TaJlJIaMHU.

JlabopaTopubie omnbIThl. 3. CpaBHEHHE CKOPOCTHM UCHApEHUs BOJbl U CIUPTA 110
MCYE3HOBEHMIO UX Kareib Ha (uibTpoBanbHOM Oymare. 4. OkucieHue MeIu B INIAMEHHU CIMPTOBKH
Wiy ropenku. 5. [TomyTHeHHE N3BECTKOBOM BOBI OT BBIIBIXAEMOTI'0O yriekuciaoro rasa. 6. [Tonyuenue
YIJIEKUCIOrO ra3a B3aMMOJEHCTBHEM COAbl M KHUCIOTBL. 7. 3aMEIIeHHEe MEIU B PAcTBOPE XJIOpUAA
meau (II) xxenezom.

IpakTnyeckas padora Ne S.[IpuzHaku XUMUYECKUX PEAKIUMA.

IIpeaMeTHbIE PE3YJbTATHI OﬁV‘IeHI/IH:

VYyamuiicst JOJKEH ymems:

® oOpamatbes ¢ J1a0OpaTOpHBIM OOOPYJOBaHMEM U HarpeBaTebHBIMU Ipubopamu B
COOTBETCTBHUH C MTPABUJIAMH TEXHUKH 0€30MaCHOCTH;

® BBLINOJHATH IPOCTeHIINe MprueMbl paboThl ¢ 1a0OPaTOPHBIM 000PYIOBaHHEM: TAOOPATOPHBIM
IITAaTUBOM; CIIMPTOBKOM;

L4 Ha6J'IIO[[aTI> 3a CBOMCTBaMU BCHICCTB U ABJICHUAMMU, [TPOUCXOAAINNMHU C BEHICCTBAMU,

® OIUCHIBATh XMMHUYCCKUU OKCIICPUMCHT C IMIOMOIIbIO €CTCCTBCHHOI'O (pYCCKOl"O U1 pO,Z[HOFO)
SA3bIKa U A3BIKA XUMUU,

® jenaTh BBIBOJBI IO PE3YJIbTAaTaM IIPOBEACHHOIO SKCIEPUMEHTA;
® TOTOBUTb PACTBOPHI C ONPEACICHHOW MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;
® [IPUrOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JI0JIIO PACTBOPEHHOI'O B HEM BEIIECTBA.

MertanpeaMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiics NOJKEH ymems:
CaMOCTOSITENILHO UCIOJIb30BATh OMOCPEIOBAHHOE HAOIIOCHHUE.

Tema 6. XuMHYeCKHil NPAKTHKYM

IIpakTnueckass padora Ne 1 I[IpaBuna TexHUKH 0€30MaCHOCTH MpH paboTe B XMMHYECKOM
kabunere. JlabopaTopHoe o0opy0BaHNE U 0OOpaIieHUE C HUM.

IIpakTuyeckas padora Ne 2 HaGmronenue 3a ropsiiieii cBe4oi.

IIpakTnueckas padora Ne 3 [Ipu3Haku XMMHUYECKUX peaklUi

IIpakTnyeckas paGora Ne 4 IlpurorosieHue pacTBopa caxapa C 3aJaHHOM MacCOBOU
JI0JIEl pACTBOPEHHOT'O BEIIECTBA.

® TIPOBOJIUTH HAOIIOJICHUSI CBOMCTB BEILIECTB U SIBJICHUH, MPOUCXOIAIINX C BEIIECTBAMHU;

° CO6J'IIO,Z[8.TB IpaBHJia TCXHUKHU 0e30IMacHOCTH IIpH MMPOBCACHUHN Ha6J'IIOIleHI/II71 u na60paTopHHx
OIIBITOB.

® HabnoJaTh W OMUCHIBATH MPU3HAKA W YCIOBHS TEUEHHS XHUMHUYECKHX pPEakIuil, Ienarh
BBIBOJIbI HA OCHOBAHUH aHAIN3a HAOIIOIEHUH 32 SKCTICPUMEHTOM;

Tema 7. Teopus JIEKTPOJTUTHYECCKONM JUCCOLUMALMU U CBOMCTBA KJIACCOB HEOPraHUYECKUX
coequnenmii (13 u)

[TonsTe 00 DICKTPOIUTUYECKON TUCCOLMAIMU. DIEKTPOIUTBI U  HEIIEKTPOIUTHI
MexaHu3M aucconvanv  3JICKTPOJUTOB C€ pPa3JIMYHBIM TUIIOM XUMHYecKor cBs3u. CTemneHb
ANEKTPOIUTHYECKON quccoruanui. CHUIIbHBIE U CIa0bIe AIEKTPOIIUTHI.



OcCHOBHBIE TIOJIOKEHUSI TEOPUHU DIICKTPOJUTHUYECKON aucconuanuu. MoHHBIE ypaBHEHHsA
peakiuii. YcIoBUs MPOTEKaHUS peakiui 0OMeHa MEeX]y AJIEKTPOJIMTAMH 10 KOHIIA B CBET€ MOHHBIX
MpEICTaBICHUM.

Knaccugukaius HOHOB U X CBOICTBA.

Kucnorsl, ux knaccudpukanus. Juccouuanus KHCIOT M HMX CBOWCTBA B CBETE TEOPUU
JJIEKTPOJIUTUYECKON Jaucconranuy. MOJIeKyIsipHblE W HMOHHBIC YPaBHEHMs pPEaKLM KHCIIOT.
B3auMopeiicTBue KHCIOT € MeTaulaMU. OJIEKTPOXUMUYECKHM DSl  HANpsSHKEHUW METaJlIoB.
B3aumopeiicTBue KUCIOT ¢ OKCHAMU METaJlJIOB. B3anuMonelicTBrEe KUCIOT C OCHOBAaHUSIMU - peaKLus
Heifrpanu3anuu. B3anmopelictBue kuciaor ¢ consiMu. Mcnonb3oBanue Tabauibpl pacTBOPUMOCTH JUIS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, UX Kiaccugukanus. Jlucconuanys OCHOBaHMM M MX CBOWCTBA B CBETE TEOPUU
3JIEKTPOJUTUYECKON Auccouuanuu. B3anMmonencTBue OCHOBAHMM C KHUCJIOTaMH, KHCJIOTHBIMH
OKcHJaMM U coyisiMu. Vcnonb3oBaHHe TaOJIMIBl PACTBOPUMOCTH AJISI XapaKTEPUCTUKU XUMHUYECKUX
CBONCTB OCHOBaHUM. PasnoxkeHne  HEpacTBOPUMBIX  OCHOBAaHMM  IIpU  HArpeBaHUMU.
Counn, ux kinaccu(uKalys 1 AUCCOLUAIMS pa3IMYHbIX TUIIOB cosiel. CBoOMCTBA coslel B CBETE TEOPUHU
JEKTPOJUTUYECKON aucconuanuu. BzanMoaeincTeue coneil ¢ MeTaulaMu, yCJIOBUs IPOTEKAHUS ITUX
peakuuii. BzauMoneiicTBue coseil ¢ KUCIOTaMM, OCHOBaHUAMHU U COJISIMHU. Vcrionib30BaHMe TaOIUIIbI
PacTBOPUMOCTH JJIs1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJEH.

O06o00611eHMe cBeieHui 00 oKkcHIax, UX Kiaaccu(uKaui 1 XUMUYECKUX CBOMCTBaX.

['eHeTnyeckue psabl METANIOB W HEMeETaioB. ['eHeTnueckas cBsI3b MEXIy Kiaccamu
HEOPraHUYECKUX BEILECTB

OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE peakiuu. OKUCIUTENIb U BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAHOBJICHHE.

Peakumu moHHOTO OOMEHa M OKHMCIIMTEIIbHO-BOCCTAHOBHTENBbHBIE peakiuu. CocTaBieHHE
YPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA METO0M 3JIEKTPOHHOTO OasiaHca.

CBolicTBa MPOCTHIX BELIECTB - METAJUIOB U HEMETAJUIOB, KUCIIOT U COJIEH B CBETE MPEACTaBICHUN 00
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIX IIPOLIECCAX.

IIpeaMeTHbIE Pe3VJbTAThl 00YUEeHHU:

VYyamuiicst JOJKEH ymems:

® CIIOJIB30BAaTh MPU  XapaKTEPUCTUKE MPEBPALICHU BEIIECTB IMOHATHUSA:  «PacTBOPY,
(QIEKTPOJIMUTHYECKAS  JUCCOLMALMS»,  «IIEKTPOJIUTBDY,  «HEIIEKTPOIMUTH),  «CTEIECHb
JUCCOLUAIIUNY, «CUJIbHBIE DJIEKTPOJIUTHD», «CJIa0ble AIIEKTPOJIUTHDY, «KaTUOHBI», «AHUOHBDY,
«KHUCJIOTBI», «OCHOBAHUS», «COJIN», «HUOHHBIE PEAKLUN», «HECOJIEO0pa3yrollue OKCHbIY,
«C0JIe00pa3yIOIINE OKCH/IBI», «OCHOBHBIE OKCHJIbD», «KUCIIOTHBIE OKCUBI», «CPEIHHUE COJIH,
«KHUCIIBIE ~ COJU»,  «OCHOBHBIE  COJM»,  «TEHETUYECKUH  psAA»,  «OKHCIUTEIBHO-
BOCCTAHOBUTEIIBHBIE PEAKLUN», «OKUCIUTENbY», «BOCCTAHOBUTEINIbY, «OKHCIEHHE», «BOCCTa-
HOBJICHHEY;

® ONUCHIBATh PACTBOPEHME KaK (PU3NKO-XUMHUUYECKUHN MPOLIECC;

® JJUIIOCTPUPOBATH  NPUMEPAMU  OCHOBHBIE  IIOJIOXKEHUS  TEOPUHU  DJIEKTPOJIUTHUECKON
JTUCCOITHAITY; TEHETHIECKYIO B3aUMOCBS3h MEXy BEIIeCTBaMH (ITPOCTOE BEIIECTBO — OKCHU]]
— TUJPOKCHUJ — COJIb);

® XapaKTepu30BaTh OONIME XMMHYECKHE CBOMCTBA KUCJIOTHBIX U OCHOBHBIX OKCHJIOB, KHUCIIOT,
OCHOBaHMH M COJEH C TMO3ULUMA TEOPUM DIIEKTPOJUTHUYECKOW IHCCOLMALMH; CYIIHOCTh
BJIEKTPOIUTAYECKON TUCCOIMAIIMN BEIIECTB C KOBAJIECHTHOM MOJSPHON U MOHHOM XUMHYECKON
CBSI3bI0; CYLIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUIL;

® T[PHUBOIUTH IPHUMEPHI peaKuHﬁ, MOATBCPKAAIOMUX XHUMUUYCCKHUE CBOMCTBA KHCIIOTHEIX H
OCHOBHBIX OKCHIOOB, KHCJIOT, OCHOBaHUII H COJICI>'I; CYIICCTBOBAHUC B3aMMOCBA3U MCKAY
OCHOBHBIMH KJIaCCaMHU HEOPTAaHNYCCKUX BEIICCTB,

° KJ'IaCCI/I(I)I/II_[I/IPOBaTB XUMHUYCCKUC PCAKIIUU MO «KU3MCHCHUIO CTEIIEHEH OKHCICHHUS 9JICMCHTOB,



00pa3yIoNIMX pearupyromre BEmecTBay;

COCTaBJIATh YPABHEHUS JJIEKTPOJIMTUYECKOM [MCCOLMALMM KHCJIOT, OCHOBaHMM M COJIEH;
MOJIEKYJIIPHBIE, TIOJHBIE M COKpPALICHHbIE HWOHHBIE YPAaBHEHUS pEAKUUH C y4acCTUEM
ANEKTPOJIUTOB; YPaBHEHUS! OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM, MCIOJB3YS METOJ
ANIEKTPOHHOrO OajlaHCa; YpaBHEHMSI peaKlui, COOTBETCTBYIOIIMX IOCJIEI0BATEIbHOCTH
(«uenouke») MNpeBpaleHuii HEOPraHNYECKUX BELLECTB PA3IMUYHbIX KJIACCOB;

OIIPEACIIATE OKHUCIUTEIIb 1 BOCCTAHOBUTEIIb, OKHMCIICHUE 1 BOCCTAHOBJICHUC B OKHUCIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIIUAX,

YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIC CBSI3U: KJacC BEMIECTBA — XHWMHUYCCKHE CBOWMCTBA
BEIECTBA;

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

VYyamuiicst JOJIKEH ymems:

JIeJaTh [IOMETKH, BBIIMCKU, IUTUPOBAHUE TEKCTA;
COCTaBJIATh NOKJIAJ;

COCTaBJISITh HA OCHOBE TE€KCTa IpauKH, B TOM yucie ¢ npuMeHeHueM cpeacts UKT;
BJIa/IETh TAKUM BHUJIOM M3JI0KEHHS TEKCTA, KaK PacCyKICHHUE;

HCIOJIb30BaTh TaKOW BHJ MBICICHHOTO (MIEAJbHOI0) MOJEIUPOBAaHUS, KaK 3HAKOBOE
MOJICJIMPOBaHNE (Ha MpUMepe YpaBHEHUH peakUuil JAUCCOLMALMM, HOHHBIX YypaBHEHMH
peaxkuui, noixypeakuil OKUCICHUSA-BOCCTaHOBIICHNU );

pas3indaTb KOMIIOHCHTBI JOKAa3aTCIbCTBA (TGSI/IC, APTYMCHTBI U CI)OpMy I[OKaSaTeJ'ILCTBa);
OCYHICCTBIIATD MPAMOC UHAYKTHUBHOC JOKA3aTCIILCTBO.

JemoncTpanuu. lcnbTaHue BeHmIECTB M MX PAacTBOPOB Ha  AJIEKTPOMPOBOIHOCTD.

3aBUCUMOCTD JIEKTPONPOBOJIHOCTH YKCYCHOM KMCJIOTBI OT KOHLEHTpauuu. B3aumozeiicTeue IMHKa C
cepoil, cosgHoM KucnoToi, xmopuaom Meau (II). 'openue maruus.

JlaGopaTopHble onbIThl. §. Peakiuu, XapakTepHble A pacTBOPOB KUCIOT (COJSIHOM Win

cepHoii). 9. Peakiuu, xapakTepHble sl paCTBOPOB IeNiouel (THAPOKCUIOB HATpHs Wi Kaius). 10.
[Tonmy4yeHue u cBOICTBa HEPACTBOPUMOIO OCHOBaHMsI, HanpuMmep ruapokcuaa meau (II). 11. Peakiuw,
XapaKTepHbIE 711 pacTBOPOB couielt (Hampumep, i xiaopuna meau (II)). 12. Peaknuu, xapakrepHbie
JUIi OCHOBHBIX OKCHMJOB (Hampumep, [uid okcujaa kaneius). 13. Peakuuum, xapaktepHble A
KHCIIOTHBIX OKCUJOB (HampuMmep, JUisl yTIEKUCIOoro ras3a).

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

VYyammiics NOJKEH ymems:

oOpamatecsi ¢ JabOpaTOpHBIM O0OpPYJOBAaHMEM M HAarpeBaTeIbHBIMU TMPUOOpaMU B
COOTBETCTBHUH C MPABUJIAMU TEXHUKH 0€30MaCHOCTH;

BBITIONHATh  NPOCTEHIIME TpUeMbl oOpamieHuss ¢ JabOpaTOpHBIM  O0OpYIOBAaHUEM:
71a00paTOPHBIM IITATUBOM, CITUPTOBKOIA;

Ha6J'IIO,Z[aTB 3a CBOMCTBaMH BEIIECTB U SABJICHUSAMMU, ITPOUCXOAAINNMHU C BCIICCTBAMU,

OTHCHIBATh XUMUYCCKUN IKCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POHOTO)
SI3BIKA U S3bIKA XUMUMY;

ACJIaTh BBIBOJEI 110 PE3YyJIbTaTaM ITPOBECACHHOT'O OKCIICPUMECHTA.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s
VYyammiics NOJKEH ymems.:

OTpeNeNsaTh, HWCXOAs U3 Yy4eOHOM 3amayd, HEOOXOAMMOCTh HEMOCPEICTBEHHOTO WIIH
OTIOCPEIOBAaHHOT'O HAOIIOICHUS;



®  CaMOCTOSITENLHO (hOPMUPOBATH MPOrPAMMY IKCIIEPHMEHTA.

Tema 8 Xumuueckuii npaktukym (3 4.)
IIpakTnyeckas padora Ne 5. YcinoBus npoTeKaHUs XMMHUECKUX PEAKLIUNA MEXIY
pacTBOpaMu 3JIEKTPOIUTOB JO KOHLA
IIpakTnueckas padora Ne 6. CBoiicTBa KUCIIOT, OCHOBaHHM, OKCUIOB U COJIEH.
IIpakTuyeckas padora Ne 7. PemieHne skcriepuMeHTalbHbIX 3a/1a4.

VYyamuiicst JOJIKEH ymems:

® oOpamatbcs ¢ J1a0OpaTOpHBIM OOOPYJOBAaHMEM W HArpeBaTEIbHBIMU TpuOOpaMu B
COOTBETCTBHUH C MPABUIAMH TEXHUKH O€30MaCHOCTH;

® BHINOJHATH NPOCTEHINIME TPHEMBl OOpamieHUusT C Ja0OpaTOpHBIM  00OPYIOBAHUEM:
71a00paTOPHBIM IITATHBOM, CIIUPTOBKOM;
Ha6HIOI[aTB 3a CBOiCTBaMU BCUICCTB U ABJICHHUAMU, IPOUCXOAAIINMHA C BEIICCTBAMUA

® Ha0moAaTh W OMNKCHIBATh NPHU3HAKKM M YCJIOBUSI TEUEHUS XUMUYECKHUX pEaKIHid, JenaTh
BBIBOJIBI HA OCHOBAHWH aHAJIM3a HAOIOCHUN 33 SKCIIEPUMEHTOM;

® Ha0mAaTh U OINHUCHIBATh PEAKIMH MEXIY OJJIEKTPOJIUTAMHU C IOMOIIBIO E€CTECTBEHHOTO
(pycCKOTO UK POJHOTO) SI3bIKA U SI3bIKA XUMHH;

® QIPOBOAUTH ONBITHI, MOATBEPKIAAIOIMINEC XHMHYCCKHUEC CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHN4YCCKUX BCILICCTB.

TPEBOBAHUA K YPOBHIO IOAI'OTOBKH BBIITYCKHHUKOB

BbINyCKHUK HAYYUTCS:

* OTHCHIBATh CBOMCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACHSAS UX CYIIECTBEHHBIC
IIpU3HAKY;

* XapaKTepU30BaTh BEIECTBA [0 COCTaBY, CTPOEHUIO U CBOMCTBAaM, yCTAHABJIMBATh MPUUYMHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

* PacCKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TOHATHM «aTOM», «MOJEKYIa», «XUMHUYECKHUI
AJIEMEHT», «IIPOCTOE BELIECTBO», «CIOKHOE BELIECTBOY», «BAJIEHTHOCTH», HCIOJIb3Ys 3HAKOBYIO
CUCTEMY XUMUH;

* U300pa)kaTh COCTaB MPOCTEHIIMX BEIIECTB C MOMOIIbIO XUMUYECKHX (POPMYJ U CYIIHOCTb
XUMHUYECKUX PEAKIUN C TOMOIBbI0 XUMUUECKUX YPABHEHUI;

¢ BBIYUCIIAThE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIHO MACChbI BEIICCTB, 4 TAKKC MaCCOBYIO
JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COSAMHEHUSX JIS1 OLIEHKU UX MPaKTUYECKON 3HAUMMOCTH;

¢ CpaBHUBATH 11O COCTAaBY OKCHUABI, OCHOBAaHUS, KUCJIOTBI, COJIU,

* KJ1acCU(UIIUPOBATH OKCUABI M1 OCHOBAHHS 110 CBOMCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

* TI0JTL30BATHCS JIAOOPATOPHBIM O0OPYOBAHHEM M XUMHYECKOU IMTOCYI0H;

* POBOJIUTH HECIIOKHBIE XMMHUUYECKHUE OMBITHI M HAOTIOJCHHS 32 N3MEHEHUSIMU CBOMCTB BEIIECTB
B TIpPOIlIECCE WX TMpeBpalieHuid; coOMonaTh TpaBWiIa TEXHUKH OE€30MacHOCTH MPU TPOBEICHUH
HaOIIO/IEHUH U OTIBITOB;

® pa3inyaTtb SKCHCPUMCHTAJIIBHO KHCJIOTBI U HIéJ'IO'—II/I, MOJIB3YACh HHAUKATOpaMu; OCO3HABAaThb
HE00XO0IUMOCTh COOMIOICHHS Mep O€30MaCHOCTH MIPH OOPAIICHUH C KUCIOTAaMU U IIETOYaMH.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona Jl. 1. Menaeneesa;

* OMUCBHIBATh M XapaKTepHU30BaTh TaOMMUHYIO (HOpPMY MEPHOIUYECKONH CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB;




* XapaKTepU30BaTh COCTAB ATOMHBIX SJIEp U PACHPEACIICHUE YUCIIA 3JIEKTPOHOB MO JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKUX AJIEMEHTOB MaJIbIX MEPUOJIOB MEPUOINUECKON CUCTEMBI, a TAaKXKe KalIus U
KaJIbLIMS;

* pa3iMyaTh BUJbl XUMHYECKOW CBSI3U: HOHHYI0, KOBAJICHTHYIO TOJIAPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJUTMYECKYIO;

* H300pakaTh JIEKTPOHHO-HOHHBIC (OPMYIIBI BEUIECTB, 00Pa30BAaHHBIX XUMHUYECCKHUMH CBS3SIMU
pa3HOro BUAA;

* BBISIBJISITh 3aBUCMMOCTH CBOMCTB BEIIECTB OT CTPOCHHUSI UX KPUCTAUIMYECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKHX;

* XapaKTepU30BaTh XUMHUECKHUE SJIEMEHTHI U UX COSAMHEHUS HA OCHOBE MOJIOKEHUS HJIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOEHHUS UX aTOMOB;

* XapaKTepU30BaTh HAYyYHOE M MHPOBO33PEHUECKOE 3HAUEHUE IEPUOJUYECKOrO0 3aKOHAa U
MEePUOANYECKON CUCTEMbl XUMHUECKUX d5ieMeHToB []. 1. MenzeneeBa; ¢ 00bSACHATh CyTh XUMHUYECKHUX
MIPOLIECCOB U UX MPUHIUMHAIBLHOE OTIMYUE OT PUINICCKUX;

* Ha3bIBaTh [IPU3HAKYU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIUI;

* YCTaHABJIUBATh NMPUHAJIC)KHOCTh XUMUYECKON PEAKIIUU K ONpPeNeIEHHOMY THITY IO OJIHOMY U3
KJ1acCU(UKALMOHHBIX MPU3HAKOB: 1) IO YHCITy ¥ COCTaBY MCXOIHBIX BEUIECTB U MPOAYKTOB pEaKIIUU
(peakiuu COeIMHEHUS, PA3JIOKEHHU, 3aMEIICHUS U 0OMEHa); 2) MO BBIACICHUIO WM TOTJIOIIECHUIO
TEIUIOTHI (PEaKIUU IK30TEPMUUYECKUE U IHIOTEPMUYECKHUE); 3) O U3MEHEHHUIO CTETIEHEeW OKUCICHUS
XUMUYECKUX DJIEMEHTOB (PEaKIMu OKHUCIHMTEIbHO-BOCCTAHOBUTEIbHBIE); 4) M0 00paTUMOCTH
nporecca (peakiuy o0paTuMbie 1 HEOOpaTUMBIE);

* COCTABJIATh YPaBHEHUS AJEKTPOJIUTUYECKON TUCCOLMALINN KUCIIOT, IIEJI0Y€eH, Coeil; OJHbIE U
COKpalIEHHbIC MOHHBIE YPAaBHEHUS peakluii oOMeHa; YpaBHEHHsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii;

* POTHO3UPOBATh MPOAYKTHl XUMHUYECKHX peakiuil mo (opmynam/Ha3BaHUSM HCXOIHBIX
BEIIECTB; OMPEICIIATh HCXOIHBIC BEMIECTBA 10 (hOpMYyJIaM/Ha3BaHUSIM POJIYKTOB PEaKIIHH;

* COCTAaBJIATh YPAaBHEHMsI PEAKLUN, COOTBETCTBYIOIIMUX IOCIEAOBATEIBHOCTH («IIETIOYKE))
MPEBPAIICHUIT HEOPTAHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;

* BBISIBJISITh B TIPOLIECCE OKCIEPUMEHTa NPHU3HAKH, CBUICTEIBCTBYIOUIME O MPOTEKaHUHU
XMMHYECKON PEeaKinu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU [10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* OIPENENATh XapaKTep Cpeabl BOAHBIX PACTBOPOB KHUCIOT M IIEJI0YE MO0 M3MEHEHHIO OKPACKH
WHJIMKAaTOPOB;

* IIPOBOJIUTH KAU€CTBEHHBIC PEAKIINH, TIOITBEPKIAIOIINE HATMYKNE B BOAHBIX PACTBOPAX BEIIECTB
OTJIETIbHBIX HOHOB

* ONPEACNATh TMPUHAIICKHOCTh HEOPraHMYECKHX BEIIECTB K OJHOMY U3 HM3YYECHHBIX
KJIACCOB/TPYIII: METAJLJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

* OINPEAENATh BAJICHTHOCTb U CTEIIEHb OKUCIICHHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBIATH (POPMYJIBI HEOPTAHUUECKUX COCTMHEHHM M0 BAJICHTHOCTSIM U CTETICHSIM OKHCIICHHS
AJIEMEHTOB, a TaKXKe 3aps/iaM MOHOB, YKa3aHHBIM B TaONMIlE PACTBOPUMOCTU KHUCIOT, OCHOBAaHUU U
COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS (PU3NYECKUX U XUMHUYECKHUX CBOMCTB MPOCTBIX
BEIIECTB (METAJJIOB M HEMETAJJIOB) M UX BBICIIMX OKCHIOB, OOpPa30BaHHBIX 3JIEMEHTAMH BTOPOTO H
TPETHETO MEPUOOB;

* Ha3bIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEpHBIC NJisi TPYII OKCHAOB: KHUCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIIME€ XUMHUYECKHE CBOMCTBA, XapakTEpHBbIC JUISI KaXJAOr0o W3 KJIACCOB
HEOPraHUYECKHUX BEIECTB: KUCIOT, OCHOBaHUM, COJIEH;

* IPUBOJIUTh TIPUMEPHI PEAKIMK, MOATBEPKIAIONINX XUMUYECKHE CBOWMCTBA HEOPTaHUYECKUX
BEILIECTB: OKCHIOB, KMCIIOT, OCHOBAaHUM U COJICH;



* OIIPENENATh  BEHIECTBO-OKUCIMTEIb M BEUICCTBO-BOCCTAHOBUTENb B  OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUX;

* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIA OanaHc (Ui U3y4YEHHBIX peakuuid) 10
IIPEAJIOKEHHBIM CXEMAaM PEaKIUil;

* IPOBOJIUTh J1A0OPATOPHBIE OMNBITHI, IOATBEPXKIAIOIINE XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPIraHUYECKUX BEILECTB;

BhInyCKHUK HOJYYUT BO3MOKHOCTD HAYYHUTHCH:

* PaMOTHO 00palaThcs ¢ BELECTBAMU B IIOBCEIHEBHOM KU3HH;

* OCO3HaBaTh HEOOXOAMMOCTH COOJIOACHUS MPAaBHI JKOJIOTUYECKH O€30IacHOr0 TOBEACHUS B
OKpY>Karollel NpupoIHON Cpee;

* [IOHUMaThb CMBICJI U HEOOXOAMMOCTb COOJIIOJIEHUS TNPEANUCAHMN, TNpeUlaracMblX B
MHCTPYKLHUAX 110 UCIIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUHM U JIP.;

* ICIIOJIB30BAaTh  TNPHOOPETEHHBIE  KIIOUEBBIE  KOMIETEHTHOCTH  IPU  BBIOJIHEHUH
UCCIIEIOBATENIbCKUX IPOEKTOB IO H3YYEHHUIO CBOWCTB, CIIOCOOOB IOJIyYEHHMs M PaclO3HaBaHUS
BELIECTB;

* pa3BUBaThb KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, MCIIOJIb3Ysl CPEACTBA YCTHOM U NMHUCBMEHHOM
KOMMYHHKAIIMH MpH paboTe ¢ TeKCTaMu y4eOHUKa U JIOTOJHUTEILHON JTUTEPAaTypOr, CIIPaBOYHBIMH
TabJIUIAMHU, MTPOSBIATh TOTOBHOCTh K YBaKEHHIO MHOW TOYKH 3pEHHUS NMPH OOCYXIEHUHU PE3yIbTaTOB
BBIIIOJTHEHHOU PadOoThI;

* 00OBEKTUBHO OLICHMBATh MH(OPMAIMIO O BELIECTBAX M XUMMUYECKHX IpoOIeccax, KPUTHUECKU
OTHOCHUTBCSI K TICEBIOHAyYyHOH WH(OpPMALUK, HEJOOPOCOBECTHON peKiIaMe, Kacaromeics
MCIOJIb30BAHUS PA3IMUHBIX BELIECTB.

* 0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JIUIsl IPAKTUYECKOM JIEATEIbHOCTH YEI0BEKa;

* ONMCHIBATh NU3YUYEHHbIE OOBEKThI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTI'O aHAJIN3a;

* IPUMEHSATH 3HAHUA O 3aKOHOMEPHOCTSX NEPUOJANYECKON CUCTEMbl XUMHUUECKUX AJIEMEHTOB IS
OOBSICHEHUS U IIPEJBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MH(OOPMALIMOHHYIO KOMIIETEHTHOCTh [TOCPEJCTBOM YIiIyOJIeHUs 3HaHUN 00 UCTOPUU
CTaHOBJICHUS] XUMHUYECKOW HAyKH, €€ OCHOBHBIX IOHSATUM, NEPUOJUYECKOIO 3aKOHA KaK OJHOTO W3
BaXHEHIIINX 3aKOHOB MPUPO/bI, a TAKXKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKH.

* COCTAaBJIATb MOJIEKYJISIDHBIE W IIOJIHBIE HOHHBIE YPABHEHMSI IO COKPAIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTH TIPUMEPHI PEAKLMM, MOATBEPKIAIOLUIMX CYHIECTBOBAHME B3aWMOCBS3H MEXIY
OCHOBHBIMM KJIaCCaMU HEOPTaHUYECKUX BEILECTB;

* IPOTHO3UPOBATh PE3YJbTAaThl BO3JCHCTBUSA pa3IMYHBIX (AKTOPOB HAa HM3MEHEHHE CKOPOCTH
XMMHYECKON PEeaKinu;

* IPOTHO3UPOBATh PE3YJbTaThl BO3ACUCTBUS PA3IUYHBIX (PAKTOPOB HAa CMEIEHHE XUMHUYECKOIO
paBHOBECHS.

* IPOTHO3UPOBATh XMMUUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCINUTEIbHBIE HIIM BOCCTAHOBUTEIbHbBIE
CBOMCTBA C yUETOM CTENIEHEN OKUCIEHUS 3JIEMEHTOB, BXOAIINX B €T0 COCTaB;

* BBISIBJISITH CYIIECTBOBAHHME T'€HETUYECKOW B3aMMOCBS3M MEXAY BEIIECTBAMHU B PAJy: MPOCTOE
BELIECTBO — OKCHUJ — I'MAPOKCUJ — COJIb;

* OPraHu30BbIBaTh, MPOBOJUTH YYEHHUYECKHUE MPOEKThl MO HCCIEAOBAHUIO CBOMCTB BEIIECTB,
MMEIOIIUX BAKHOE MTPAKTUYECKOE 3HAYCHHUE.




TEMATHYECKOE IINTAHUPOBAHHUE YPOKOB XUMHUH

B 8 KIIACCE

U3 pacuera 2 yaca B HejeJ i (68 yacoB)

Ne HaumenoBanue pa3nenos u Tem CamocTosiTensb-

Ypo- Has

Ka pabota

64 BBEJIEHUHE

1. [TIpenmer xumun. BemectBa. XvMusi — 4acThb 81,2 Ne3.,4.8

€CTECTBO3HAHMUS (1)

2. [IpeBpamienns BemectB. Posib xumun B xu3HM yenoBeka | §3, No2 3(y)

3. [1C xum. snementoB [I.1. MenzaeneeBa §4, 5 BbIyuuTH
3HaKH, C. 35

4, 3HaKU XUM. 2JIEMEHTOB. XUMUYECKUE (POPMYIIBI. §6, IM

S. OTHOCHUTENBHAS aTOMHAs U MOJIEKYJISIPHAs MAaCChI §6, IM

6. PacueTsl MaccOBOM J0OJM BJIEMEHTA M0 XUM. (hopmyJie JIM

10u | ATOMbBI XHUM. DJIEMEHTOB

1. OCHOBHBIE CBEJICHUS O CTPOCHUN aTOMOB. §7, No2 4




2. H3oTo1s! §8,Nel 4,
nH.Ne5
3. D1nekTpoHbl. CTpOEHHUE 3J1. YPOBHEN aTOMOB 3JIEMEHTOB §9 Ne3
MaJIbIX IEPHOJIOB.
4, N3MeHeHne uncia 31eKTPOHOB HAa BHEITHEM §10, Nel (m),
HSHEPreTUYECKOM YPOBHE ATOMOB XUMUUYECKUX 3JIeMEHTOB | Ne3 (y)
d. HNousl. MonHas CBA3B §10, No2(m)
6. KoBaneHTHast HEMOJSIpHAs CBS3b. §11,No2
7. KoBanenTtHas nonsipHas cBs3b. 0. § 12 Ne2.,4
8. Merammueckas CBSI3b. 813 N4,
3aKOHYUTH Ta0J
0. O060011eHre ¥ cucTeMaTtu3anus 3HaHuil o0 snementax U | [loaroroBka k
XHUM. CBSI3U, MMPOCTHIX BEIIECTBAX METAJJIaX U HEMETA/lIaX | KOHT.paboTe
(KapTOYKH)
10. | KontponbHas padota Nel o Temam
«IIC» n «XuMud. CBSI3b»
8u | IPOCTBIE BEIIIECTBA
1. [IpocThlie BenecTBa-MeTauIbl. AJIJIOTPOIHS. § 14 Nel-4(y)
2. [IpocThie BENECTBA - HEMETAJIB §15 Ne3
3. KommuecTBo BenectBa. Modb. §16 Ne 1(a), No2
(a,0)
3HaTh (GOPMYIIBI
4, MosnsipHas Macca BelecTsa § 16 Kaprt.-
TpeHax. (BbIO)
S. MoutsipHbIit 00BEM Ta30B § 17 Peuienue
3aja4 Mo Kapr.
6. Pemienue 3a1a4 Mo KOJIMYECTBEHHBIM OTHOIIEHUSIM Pemenue 3anau
(2 moBbIOODY)
7. Pemienue 3a1a4 mo KOJIMYECTBEHHBIM OTHOIIECHUSIM
8. O06006mmenne u cucteMaruzanus no reme «IIpocteie
BEILIECTBAY
13y | COE/JUHEHUA XHMHUYECKHX 3JIEMEHTOB
1. CrerneHb OKUCICHHS § 18 N2, Iloar.
coo011. 0
OMHAPHBIX COell
2. Baxxneime kiaccbl OMHapHBIX coeqrHeHn. OKCUIbI U §19 Nel, Iloar.
JIETy4re BOJAOPOAHBIE COCTUHECHUS coo0u1.0
niesnoyax (MHM)
3. OcHoBaHus §20 Neo3




IToar. cooOii1.o0
K-Tax

4. Kucnotsr §21 Nel
Coo0111. 0 MoB.
com 1 CaCO3

5-6. | Comu §22 Nel-3

7. Ypok — ynpakHeHue §19-22, IM

8. Kpucraminueckue pemeTku §23 Nel-4(y)

9. HucTele BelecTBa U CMECU §24 Ne 1-4 (y)

10. MaccoBas u 00beMHas J0JISI KOMIIOHEHTOB CMECH §25 Ne2.j3

11. PacueTsl, cBsI3aHHBIC C TIOHITUEM «JIOJIS» Pemenne 3amau
1o kapt. (AM)
§25 Ne4)5

12. O0600111eH1E ¥ cCUCTEMAaTHU3allMsI 3HAHUH 10 TeMe [ToaroroBuThCS
K KOHTp. paboTe
1o yposHio (JIM

13. | KontponbHas pabota Ne 3 o teme Coo011. ¢ ieM.

«CoeTMHEHUSI XUM. DJIIEMEHTOB) CIl. OYUCTKH

11y | USMEHEHHA ITPOUCXONAHLIHUE C

BEI[ECTBAMHU
1. dusnuecKue sIBICHUS §26 Ne3-6
2. XHUMUYECKHUE PEAKIUH. 3AaKOH COXPAHEHHUS MaCChI §27 Nel-3
BEIIECTB.

3. XUMUYECKUE YPABHEHUS. §28 Ne2

4 Peakiuu paznoxenus §30 Nel

5. Peakiuu coenuHeHus §31; Nel,2

6. Peakuuu 3amerienus §32 Ne2

1. Peakiimu ooOmena §33 Ne4

8. PacueTsl o XuM. ypaBHEHUSIM §29; IM

9. Tunbl XUMUYECKUX PEaKLM HAa IPUMEPE CBOMCTB BOJIbI §34 Nel,3

10 O00011IeH1E U cUCTEMATH3ALU 3HAHUI IO TEME « [ToaroroButsCcs

KonudecTBeHHBIC OTHOIICHUS. XUM. PEAKITAN K KOHTp.pao.

11 Kontponbshas padota Ne 4 o teme «M3menenus,

MIPOUCXOISIINE C BEMIECTBAMI
4u XUMHYECKHH IIPAKTHKYM




1. [IpaBuna o TexHUKe 6€30MACHOCTH MpU paboTe B XUM. Odopmienue
JabopaTtopuu paboThI
2. HabGnronenue 3a u3aMeHEeHUSIMU, TPOUCXOIAIIUMU 32 Odopmienue
ropsIIer CBe4On padboThI
3. [Ipu3HaKy XUMHYECKUX PEAKLIUIA Odopmnenue
paboThI
4, [IpuroroBieHue pacTBopa caxapa u pacueT ero M.z. B Odopmienue
pacTBope paboTHI
13u | PACTBOPEHHE. PACTBOPbBI. CBO}HCTBA
PACTBOPOB
JIEKTPOJIHNTOB
1. PactBopenue kak ¢puznko-xuM. npouecc. Pactsopumocts. | §35 NeS
Turnsl pacTBOPOB Wun. noxar. nem.
OTIBIT
2. DIJIEKTPOIUTAYECKAS] AUCCONAUSA §36 BBIyUUTH
onpeaeIeHus
3. OcHoBHbIe non0xeHus1 TO/] §37 BBIyUUTH
OTIpEICIICHHUS,
No4
4, HoHHBIE ypaBHEHHS §38 Ne3
S. Kucnotsl B ceete TO/l, nx kinaccudukaius 1 CBocTBa §39 Ned
6. OcHoBanus B cBete TO/I, ux kimaccudukaius, CBONCTBA §40 Neo 3
7. Oxcuanl §41 Nel,3
8. Counu B cBeTe TOJI, ux cBOMCTBa §42 Ne 2
9. ['eHeTnyeckas CBsI3b MEXKIY KIAaCCAMU HEOPTaHUUECKHUX §43 No2
BEIIIECTB
10. O06o0011eHNEe U CHUCTEeMaTH3aIINs 3HAHHH IO TEME JIM Ne3.4 ¢.261
11. OKUCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIUN §44 Nel M
12. VYpakHeHUs! B COCTABJICHUH O/B PEaKIINil §44 No7 M
13. | KourposnbHas padota Ne 4 (Mtorosas)

3y

XUMHYECKHH IIPAKTHKYM




1 VYcnoBus NPOTEKaHU XUMUYECKUX PEAKLIIMU MEXKIY Odopmutp

pacTBOpaMu JIEKTPOIUTOB 10 KOHIIA paboty
2 CBoiicTBa KUCJIOT, OCHOBaHHM, OKCHJIOB U COJIEH Odopmuth
paboty
3 [TpakTrdeckas pabota «PemieHne skcmepuMeHTaATbHBIX
3a71a1»
68
yaco
6

Onucanue y‘l@ﬁHO'MeTOHH‘leCKOFO, MaAaTEPUAIBHO-TEXHUIECCKOI'O U

HHGOpMALMOHHOrO0 00ecneyeHus1 00pa3oBaTeJIbHOIO Mmpouecca.
HaTypa.m.HLIe 00BEKTBhI. HaTypaJ'ILHLIC O6’[>€KTBI, HCIIOJIb3YCMBIC B O6y‘{eHI/II/I XHUMHH, BKIIIOYAOT B
ce0s KOJUIEKIIMM MUHEPAJOB U TOPHBIX IMOPOJA, METAIIOB U CIUIABOB, MHHEpAIbHBIX YI0OpEHUH,
IjracTMacc, Kay4ykoB, BOJIOKOH W T. IO. O3HakoMJIEHHE ydanuxces ¢ O6p83].IaMI/I HCXOOHBIX BCIICCTB,
MOJIYITPOAYKTOB M TOTOBBIX I/I3)16J'II/II\/'I MO3BOJIACT TOJYUYUTHh HAIrJIdAHOC MPCACTAaBICHUC 00 3THX
MaTepuajax, UX BHCIHIHEM BHJC, a TAKKEC O HCKOTOPLIX (1)I/I3I/ILIGCKI/IX CBOMCTBaX. 3HAUYHUTEIbHEIC
y‘-I€6HO'HO3HaBaTeHI>HI)IC BO3MOXHOCTH HUMCIOT KOJIJICKIINU, HU3TOTOBJICHHBIC caMuMH
oOyuatomumucs. Ilpeamersl A TakuxX KOJUIEKIIMM cOOMparoTCs BO BpeMsl 3KCKYpPCHH M JIpYyrux
BHCYPOUYHBIX 3aHITHH.

KOHHGKHI/IH HCIOJIB3YIOTCA TOJBKO IJI O3HAKOMIICHHA yYallluXCsa ¢ BHCIIHHUM BUIOM U (1)I/I3I/I‘—IQCKI/IMI/I
CBOMCTBaAMH HN3y4aCMbIX BCHICCTB U MATCPUATIOB. I[J'ISI MPOBCACHUA XUMHNYCCKHUX OIBITOB KOJIJICKIIUA
HCIIOJIB30BaTh HCJIL34.

XumMuuyeckue P€AaKTHBBI U MaTe€pHaAJIbl. OGpaH.[eHI/IC CO MHOI'iMH BC€IICCTBaAMU Tpe6yeT cTpororo
CO6J'IIO)I€HI/I$I IpaBHUJI TCXHUKH 66301’IaCHOCTI/I, 0COOEHHO IIpyU BBIIIOJIHCHUMW OIBITOB CaMHUMU
ydqaliuMucH. Bcee HCOGXOI(I/IMLIC MCpPBI MPEAOCTOPOKKHOCTHU YKA3aHbl B COOTBCTCTBYIOIIUX J0-
KYMCHTaxX U HHCTPYKIHUAX, a TAKKC B MOCOOHUSIX JJIsL y‘IHT@J’IGfI XHUMHHU.

HawubGomee yacto HCIOJIb3YCMBIC PCAKTHUBBI U MaTCPHUAJIbI:

1) mpocthie BelecTBa - Me/Ib, HATPUIA, KAIbIUH, ATIOMUHMI, MATHHI, JKeIe30, IIHHK, CEpa;
2) oxcunpl — meau (11), kanbims, sxenesa (1), Marnus;
3) KMCIOTHI - consiHas, cepHas, a30THas;



4) OCHOBAHHS - TUAPOKCHU HATPHS, THAPOKCH]T KaIbIUs, TUAPOKCU Oapusi, 25%-HbIH BOHBIN
pacTBOp aMMHAKa;
5) comu - xnopunst Hatpus, meau (1), sxenesa(lll); nuTparsl kKamus, HaTpus, cepebdpa; Cyab(arhl
meau(ll), xeneza(ll), xxenesa(lll), amroMuHmMsT, aMMOHHUS, KaJIkst, OpPOMHU] HATPHUS;
6) opraummyeckume coequHEHMS - KpaXMaj, TIUMIUPHH,  yKCyCHas KHCIOTA, METHJIOBBIA
OpaHKeBbIH, heHoN(TaNICHH, TAKMYC.
Xumuyeckass JiabopaTopHasi MoOCyAa, anmaparel W Npudopbl. XuUMHUYecKas ~ToCyaa
MOJpa3JeNaeTcs Ha JB€ TPYIIbI: JUIsl BBHINOJHEHUS OMNBITOB YYallUMHUCA M JE€MOHCTPAIIMOHHBIX
OTIBITOB.
[Tpubopskl, anmapartbl U YCTAaHOBKH, HCIIOJb3yeMbIEe HAa YPOKAaX XHWMHUH, MOAPA3JCISIOT HAa OCHOBE
MPOTEKAIOIINX B HUX (PU3MUECKUX U XUMHUYECKUX MPOIIECCOB C YYAaCTHEM BEIIECTB, HAXOSAIIUXCS B
Pa3HBIX arperaTHhIX COCTOSHUSX:

1) npuGopsl ms paboOTHI C rasamu - MOJyYeHHE, COOMpAHME, OUMCTKA, CYIIKA, MOTJIONIEHHE
ra3oB; peaklMi MEX/1y IOTOKaMH Ia30B;

2) anmapatel W TIPUOOpHI IS OMBITOB C KUAKHMH M TBEpIABIMH BEIIECTBAMH - IEPEroHKa,
GuIbTpOBaHMe, KpPUCTAIM3ALMS; HPOBEIECHUE DPEAKIMHA MEXIY TBEPAbIM BEIIECTBOM U
KHUJIKOCTBIO, KHUIKOCTHIO U JKUAKOCTBIO, TBEPIBIMH BEIIECTBAMH.

BHe 3710i1 knaccudukanmy HaxosATCA ABE MPYMIbl yueOHOH anmnapaTypsl:
1). 1t U3y4eHUs! TEOPETHUECKUX BOIIPOCOB XUMHH - HIUTIOCTPALINS 3aKOHA COXPAaHEHHSI MACChI
BEIIECTB, AEMOHCTPALIUS IEKTPOIPOBOIHOCTH PACTBOPOB, AEMOHCTPALUs JBU)KEHUS HOHOB B
QIIEKTPUYECKOM TIOJIe; JUIS HW3YYEHHUS CKOPOCTH XHMHYECKOH pEeakIuh M XHUMHUYECKOTO
paBHOBECHS;
2). Ans WUIIOCTPAllMM XHMHYECKUX OCHOB 3aBOJICKMX CIIOCOOOB MOJYYEHMsI HEKOTOPBIX
BELIECTB (CEpHON KUCIOThI, aMMHUaKa U T. I1.).
BcnomoratenbHyto posib  MIPalOT HM3MEpPUTEIbHBbIE W HarpeBaTelbHblE HPUOOPHI, pa3InYHbIE
MPUCTIOCOOIICHHUS ISl BBITTOJTHEHHUS OTIBITOB.
Mopaean. O0beKTaMu MOJETUPOBAHMSI B XUMHUHU SIBJIIIOTCSI aTOMBbI, MOJIEKYJIbI, KPUCTAJUIbI, 3aBOJICKHUE
ammapartbl, a TaKXe MPOUCXOMAIINE IMPOIEecChl. B mpenogaBaHWy XMMHUHU HCTIOJIB3YIOTCS MOJCIH
KPUCTAJNIMYECKUX pEIIeTOK ajmasa, rpadura, cepsl, ¢pochopa, okcuaa yraepona(lV), nona, xenesa,
Mmenn, Mmarausi. Habopel Moiesnieid aToMOB Il COCTaBJICHHUS MAPOCTEPIKHEBBIX MOEIIEH MOJIEKYI TpU
U3YyYEHUH OpraHUYecKON XUMUH.
YueOHble moco0us Ha MeYaTHOI ocHOBe. B nporiecce 00yueHHsI XUMHH UCIIONB3YIOTCS CEyIOIue
TaOJUIIBI TTOCTOSTHHOTO dKCTIOHMpoBaHus: «llepuomudeckas cucrema Xxumudeckux snementos /. U.
MenneneeBay, «Tabauma pacTBOPUMOCTH KUCIIOT, OCHOBAHUHN M coJeily, «DIEKTPOXUMUYECKUN P
HaIpsHKEHUN METaJIOB).
Jlnst opraHM3anyy caMoCTOSITeNbHON paboThl 00yUaromKXCsl Ha YpoKaxX MCIOJIb3YIOT pa3HOoOOpa3HbIe
IMTAKTUYECKAE MaTepHasbl: TETPaId Ha MEYaTHOH OCHOBE, KAPTOYKH C 33/JaHUSMHU PA3HOW CTETICHU
TPYAHOCTH JJIsl U3y4EHUsI HOBOT'O MaTepuaa, CaMOIPOBEPKU ¥ KOHTPOJIS 3HAHUM ydaIuxcsl.
JKPaHHO-3BYKOBbIE CPeICTBA 00y4UeHHsl. DKPAHHO-3BYKOBBIC MMOCOOUS JENATCS Ha TPU OOJbIINE
TPYIIBL: CTaTUYHBbIE, KBa3sHUJAWHAMMYHBIE M JUHAMU4Hble. CTaTUYHBIMH 3KpPaHHO-3BYKOBBIMHU
cpeAcTBaMU OOy4YEHUS SIBISIOTCS THA(QHUIBMBI, TUATO3UTHBHI (CIalbl), IMHUYHBIE TPaHCTIapaHTHI
mist  rpadomnpoektopa. CepuH  TpaHCHApaHTOB TIO3BOJISTIIOT WMHUTHPOBATH JIBIDKEHHE ITyTEM
MOCJIeIOBATEIbHOTO HAJOKEHHMsI OJHOrO TpaHCHapaHTa Ha Jpyroil. Takue cepum OTHOCAT K
KBa3WIMHAMHYHBIM 3KPaHHBIM TTOCOOUSIM.
JINHaMUYHBIMH ~ 3KPAaHHO-3BYKOBBIMHM  TIOCOOMSIMH  SIBIISIIOTCSL  IIPOM3BEACHUS  KMHeMaTorpada:
JTOKYMEHTAIBHOTO, XPOHUKAIBHOTO, MYJIbTHIUTMKAIIMOHHOTO. K 3TOi1 ke rpyrime OTHOCSATCS IKpaHHO-
3BYKOBBIE CpEICTBa OOy4eHHUs, M NpeabsBlIeHUsS HH(OpPMAIMM KOTOPBIX HeoOXoauma
KOMITbIOTEpPHAsI TEXHUKA.
Texnnuyeckue cpeacrpa oOydeHusi. [Ipy KOMIUIEKCHOM HCIIOJIb30BaHUM CPEACTB OOydeHUs
HEM30E€KEH BOMPOC O BO3MOXXKHOCTH 3aMEHBl  OJHOTO  TIOCOOHMS  APYrHM,  HalpuMep
J€MOHCTPAIIMOHHOTO WJIM J1a0OpaTOpPHOTO OMbITa €ro M300pakeHneM Ha skpaHe. MHdopmanus,
cojiepKaliasicss B KpaHHOM MOCOOWH, MpEACTaBiIsgeT COOOH JMIIL OTpakeHHE pealbHOTO MHUpPA, U



MOSTOMY OHa JIOJDKHA MMETh ONOpY B YYBCTBEHHOM OIBITE OOydaromuxcs. B mpotuBHOM ciydae
¢dbopmupyroTCs HenpaBWwiIbHbIE M (opManbHble 3HaHUSA. OcoOEeHHO omacHO (OPMHPOBAHUE HCKa-
’KEHHBIX IPOCTPAHCTBEHHO-BPEMEHHBIX IPE/ICTABICHUH, OCKOJIBKY 3KpPaHHOE ITPOCTPAHCTBO U BPEMS
3HAQUUTEIBHO OTIMYAIOTCS OT PEalbHOr0 IMPOCTPAHCTBA U BPEMEHHU. DKPAHHOE IOCOOHME HE MOXKET
3aMEHUTHh CO0OI peasbHBIIl OOBEKT B IpOIECCe €ro MO3HAHWS BBUAY TOTO, YTO HE MOXET OBITH
MCTOYHUKOM YYBCTBEHHOT'O OIBITA O CBOWCTBAX, CYIIECTBEHHBIX NPU M3YYCHUU XUMHHU: IIBETE,
3amaxe, KpUCTAIMYECKOM CTPOSHHH U T. A. B TO e BpeMs NpH HAIMYHK Y yHalIuXCsl JOCTATOUYHBIX
YyBCTBCHHBIX 3HAHMH Ha HEKOTOPBIX ATanax OOy4YeHHsS BOCIPOU3BEICHHE XUMHYECKOTO OIbITa B
9KPaHHOM ITOCOOMH MOXKeET OBITh OoJIee 1IeTIecO00pa3HBIM, YeM €ro MOBTOPHAs JeMOHCTPALHSL.

Ilnanupyemble pe3yabTaThl H3YUYeHUs] Y4eOHOr0 peaMeTa.

B pesynbrare n3ydeHuss XUMUU Ha 6a30BOM YPOBHE YUCHHK JTOJIKECH
3HATH/TIOHUMATh:

o XI/IMI/ILIGCKYIO CI/IMBOJII/IKy: 3HAaK XHMHYCCKHUX DJICMCHTOB, (1)OpMYJII)I XUMHNYECKHUX BECIICCTB,
YpaBHEHUSI XUMUYECKUX PEAKIUM;

e BAXHEHIINE XHMHUYECKHE IIOHATHS: BEIIECTBO, XMMHYECKHW 3JIEMEHT, aTOM, MOJEKYJa,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAs MacChl, MOH, aJZIOTPONUS, U30TOIbI, XUMUYECKas
CBA3b, 3H€KTpOOTpI/IHaTCJ'II)HOCTI), BAJICHTHOCTb, CTCIICHb OKMHCIICHUA, MOJIb, MOHflpHafl Macca,
MOJIApHBIA 00BEM, BEIIeCTBA MOJEKYISIPHOTO U HEMOIEKYISIPHOTO CTPOCHHUS, PACTBOPHI,
AJCKTPOJIUT ¥ HEIJCKTPOJUT, DIEKTPOJUTUYECKAs]  JTUCCOIMAIUS, OKHUCIHUTENIb |
BOCCTAaHOBUTENb, OKHCJICHHE U BOCCTAHOBIIEHHE, TEMJIOBOH J(PQeKT peakiuu, CKOPOCTh
XUMUYECKON  peakIMu, Karajlu3, XUMHUYECKOE paBHOBECHE, YIVIEPOAHBIM  CKEJET,
(GyHKIIMOHATBHAS TPYIINA, H30MEPHsl, TOMOJIOTHS;

e OCHOBHBIC 3aKOHbI XHMMHH: COXpPAaHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH;

o OCHOBHBIC TCOpI/II/I XUMHUU: XHMI/I‘-IGCKOfI CBA3H, SHGKTPOJII/ITI/I‘-IGCKOI\/'I Jucconuanuuy, CTpOGHI/Ifl
OpPraHUYECKUX COETMHEHMUII;

o Ba}KHeI\/JIHII/Ie BC€IICCTBA H MaTCpI/IaJ'II)II OCHOBHBIC MCTAJlZIbI M CIIJIaBHI, cepHaﬂ, COJIsIHasd,
a30THasl U YKCYCHas KUCJIOTHI;, IIEJI0YH, aMMHUaK, MUHEpalIbHbIE yIOOpeHHs, METaH, dTUJICH,
areTusIeH, OCH30JI, ATAHOJ, JKUPBI, MbLJIa, TJIOKO3a, caxapo3a, Kpaxmal, KjeTdarka, OelKH,
HCKYCCTBEHHBIE U CUHTETUYECKHE BOJIOKHA, KAYUyKH, MJIACTMACCHI;

YMeTh:

e HA3bIBATh: 3HAKM XUMHUYECKUX D3JIEMEHTOB, M3yUYEHHBIE BEILIECTBA MO «TPUBUAIBHOI» HIIH
MEKIYHApOIHON HOMEHKIATypE;

e ONpeaeJfiTh: BAJICHTHOCTh U CTETIEHb OKUCICHHUS XUMHUYECKUX HJIEMEHTOB, THI XUMHUYECKOMI
CBA3HU B COCIUHCHUAX, 3aps[)1 HOHa, xapaKTep cpem)l B BOJIHBIX paCTBoan HeOpFaHI/I‘-IeCKI/IX
COC/IMHEHUH, OKHUCIUTEIh W BOCCTAHOBUTENb, MPUHAJICKHOCTh BEIIECTB K Pa3IuYHBIM
KJIacCaM OPTaHUYECKUX COSAMHEHUH;

e XapaKTepW30BaTh: 3JIEMEHThl MaJbIX MNEPUOJIOB MO HUX TMOJOXKEHUI0 B TEPUOANYECKOM
cucrteme JI.M.MenneneeBa; oOmue XMMAYECKHE CBOMCTBA METAJNIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX M OPTraHUYECKUX COEIMHEHHUN; CTPOCHHE U XMMUUYECKHE CBOMCTBA
H3y‘-I€HHBIX OpFaHI/I‘IeCKI/IX COGHHH@HHﬁ;



O0BSICHATBH: 3aBUCUMOCTh CBOMCTB BEUIECTB OT HX COCTaBa M CTPOCHMS; MPUPOLY
XUMUYECKOM CBA3M (MOHHOM, KOBaJEHTHOM, METAJUIMYECKOM), 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOHN peaklMy U TOJI0KEHUSI XUMUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB;

e  BBINOJHATH XUMHUYECKHH AKCHEPUMEHT 10 PACHO3HABAHUIO BAKHEHIIMX HEOPraHUYECKHX
(Kucnopos, BOJIOPOA, YIICKUCIBIA ra3, aMMHaK, PacTBOPbI KHUCIOT U LIEJIOYEH, XJIOPUI-,
cynbdar -, KapOOHAT-MOHBI, HOHBl aMMOHHUS) ¥ OPTaHMYECKUX BEIIECTB;

e BBIYMCJIATH: MACCOBYIO JOJI0 XMMHUYECKOIO 3JIeMEHTa 1o GopMysie COeTUHEHHS, MaCCOBYIO
JIOJII0 PacTBOPEHHOIO BEIIECTBA B pPacTBOpE, KOJIMUYECTBO BEIIECTBA, O0BEM WM Maccy
peareHToB WK MPOAYKTOB PEAKLIUH.

e TMPOBOAUTH CAMOCTOATEIbHBI TOUCK XMMHUYECKOH HH(POpPMAMK C HCIOJIb30BAaHHEM
pPa3IMYHbIX HCTOYHUKOB (HAay4HO-TIOMYJSPHBIX W3AaHHUNA, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHTepHeTa); HCIONB30BaTh KOMIBIOTEPHbIE TEXHOJIOTUU it 00paboTku
neperayu XuMu4eckoi nHGOpMaIuu U ee MPeICTaBICHHsI B Pa3IMYHbIX (hopMax;

e  HCHOJb30BaTh NPHOOpPeTeHHbIe 3HAHWUS W YMEHHSI B NPAKTHYECKOH NeATEJbHOCTH H
IOBCEIHEBHOM KU3HM 1JIf:

e OOBSCHEHUS XUMUYECKUX SBIICHHA, IPOUCXOSAIINX B IPUPOJIE, OBITY M HA TIPOU3BO/ICTBE;

e OINpeIereHUs] BO3MOKHOCTH IMPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUAX
1 OLIEHKH UX MOCJEICTBUM;

e DKOJIOTMYECKU IPAMOTHOIO MTOBEJAECHUS B OKPYKAIOLIEH Cpelie;

e OLEHKM BJIMSHMSI XMMHUYECKOTO 3arpsi3HEHUs] OKPYXKAIOUIEH cpellbl Ha OpPraHu3M 4YellOBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

e 0Oe3omacHOro OOpameHusi ¢ TOPIOYMMH ¥ TOKCHYHBIMH BEUIECTBAMH, J1a00OPaTOPHBIM
00opynOBaHUEM;

e TIPUTOTOBJICHUS PACTBOPOB 33/1aHHOW KOHIIEHTPAIIUH B OBITY ¥ Ha IPOM3BOJICTBE;

e KPHUTUYECKOHN OIIEHKH JOCTOBEPHOCTH XMMHUYECKON HMH(OpMaIiM, MOCTYyMaIed 13 pa3HbIX

HUCTOYHUKOB.

JIOKyMeHTBI:

1. Ipuxas MunoGprayku ot 17.12. 2010r. Ne 1897 «O6 yTBEp /ICHHH 1 BBEICHUH B JeiiCTBUE
OI'OC O0O0»

2. Tlpuxaz Muso6pHayku ot 17.05.2012 Ne 413 «O6 yTBEpXK/ICHAN ¥ BBEJICHUH B ICHCTBHE
®I'OC cpeanero( mojgHOr0) 00IIEro 00Pa30BAHUSD)

3. Tlucemo MunucrepcTsa o6pasoBanus u Hayku P® ot 19 anpems 201 1. Ne03-255 «O
BBEJICHUU (peJiepalibHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB OOIIETO
00pa30BaHUD»

4. Tpuxas MunoGprayku Poccuu ot 7 mronst 2012 1. Ne 24480 «O6 yTBep IeHNH (eaepalbHOro
rOCYJIapCTBEHHOT'O0 00pa30BaTeILHOTO CTaHIAPTa CPEAHETO (IOTHOT0) 00IIero oopa3oBaHUs»
5. ®dexpepalbHOTO rOCYJapCTBEHHOIO 00pa30BaTENBHOIO CTaHAAPTa OCHOBHOTO 001Iero 00pa3oBaHus

(mpuka3 MunucrepcTBa 00pasoBanus U Hayku Poccuiickoit @enepanun ot 17 gexadps 2010 r. Ne
1897)
6. IlpumepHble mporpaMMsl 0 Y4eOHBIM IpeaMeTaM (eaepanbHOro 0a3ucCHOro yueOHOro MiaHa.

Pexomenayemasi aureparypa.
1. Jlureparypa, ucnosb3yemasi yauTesiem:

- OCHOBHas Tumepamypa



1. l'abpuensu O.C. IIporpamma kypca xumuu Juist 8-11 kiraccoB 0011e00pa3oBaTeIbHBIX YUPEKICHUH.
— M.: lIpoda;

2. Tl'abpuensn O.C. Xumus: 8 kiacc : y4eOHHMK g 00meoOpa3oBaTeNIbHBIX YUpexaeHUuH. — M.:
Hpoda.

- 0ONOTHUMENbHAS TUMepamypa

1. T'abpuensn O.C. Uzydaem xumuio B 8 ki1.: aupakrudyeckue marepuansl / O.C. 'abpuensn, T.B.
Cwmupnosa. — M.: biuk mtoc

2. Xumus: 8 Kiacc: KOHTPOJIbHBIE U MPOoBepovHble paboThl K yueOHuky O.C. 'abpuensna «Xumus. 8
kiacey / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u ap. — M. : [lpoda;

3. I'abpuensn O.C., Bucko6oiinukoBa H.II., flmykoBa A.B. HacronpHas kHura yuutens. Xumus. 8
KII.: Metoaudeckoe nmocooue. — M.: JIpoda;

4. I'abpuensu O.C., Pynos H.H., TonkynoB B.1. Xumunueckuii 5KCIepUMEHT B HIKoJe. § kinacc. — M.:
HApoda

5. Anxumuk (http:/www.alhimik.ru/) - oguH W3 Jy4muX CaWTOB PYCCKOS3BIYHOTO XUMHUYECKOTO
WHuTepHeTa OpHEHTUPOBAHHBIN HA YUUTENSI U yYCHHUKA, TIPETOIaBaTelsl U CTYACHTA.

2. JlurepaTypa, peKOMeHyemMast JJisl y4auuxcsl.
- OCHOGHAs TumMepamypa
[Ma6puensu O.C. Xumus: 8 kiacc : yueOHUK 11 001ieo0pa3oBaTeabHbIX YupexaeHuid. — M.: Jlpoda.
- 0ONOIHUMENbHAS Tumepamypa
1. XKypnan «XuMus B LIKOJIEN;
2. Kontpen - Xumus st Bcex (http://kontren.narod.ru). - uHpOpMannoHHO-00pa30BaTENBHBIN CaUT
11 T€X, KTO U3y4aeT XUMHUIO, KTO €€ MPENoiaeT, 1JIs BCeX KTO HHTepecyeTcs XUMHUEH.
3. Amxumuk (http://www.alhimik.ru/) - oaMH W3 JIydmUX CalWTOB PYCCKOS3BIYHOTO XUMHUYECKOTO
VHTepHeTa OpMeHTUPOBAHHbIN HA YUUTENS U YIEHUKA, IPENoJaBaTess U CTyIeHTa.
4. DHIMKIIONEANYECKUH CIIOBAaph FOHOI'O XMMHKA

3. Menanapecypcsbl.
— CD «Heopranuueckasi XUMHs», U31aT€ITbCTBO «Y UUTEIb)
— CD «IIIxona Kupunna u Medoaus», n3naTeabcTBO «Y UUTENb)»
— Xwuwmus. [Ipocsenienue «Heopranuueckast Xumus»,. 8 kiacc. (Ha 2-X TUCKax)
— Xwumus (8-11 knacc). Bupryanbnas naboparopust (yueOHOE 3IEKTPOHHOE U3/IaHKE)
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