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MHHOACHUTEJIBHASA 3AIIMCKA

I/I3ytteHue XUMUU OCHOBHO20 06”4920 o6pa3oeauu}l HAnNpaejleHo na oocmuiceHue cnedyromux ueﬂeﬁ:

* oceoenue gadcrHeuuux 3Hanuil 00 OCHOBHEIX TIOHATHAX U 3aKOHAX XUMHMH, XUMHYECKOH CHMBOJIUKE;

*  06]1a0eHue yMeHusAMu HAOIIOAATh XUMHUCCKUE SBJICHUS, TPOBOIUTH XUMUYCCKUN SKCIICPUMEHT, POM3BOIUTh PACYeThl HA OCHOBE XMMHYECKHX (hopMyIt
BEILIECTB U YPABHEHUI XMMUYECKUX PEAKIIU;

* pazeumue TO3HABATEIBHBIX MHTEPECOB W MHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B MPOIECCE MPOBEACHUS XMMHYECKOIO JKCIIEPUMEHTAa, CaMOCTOSATEIBHOIO
MPUOOPETEHUs 3HAHUH B COOTBETCTBUH C BO3HUKAIOIIUMH JKU3HEHHBIMHU TOTPEOHOCTIMH;

* gocnumanue OTHOIICHUS K XMMHH KaK K OHOMY U3 ()yHIaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS M 3JIEMEHTY OOIIICUESIIOBEUECKOM KYIbTYPHI;

* mNpUMeHeHHUEe MOJYYeHHBIX 3HAHUI M yMeHHuH 1 6€3011aCHOTO MUCITOJIb30BAHMS BEMIECTB U MATEPHAIIOB B OBITY, CETCKOM XO03SMCTBE M Ha MIPOU3BOJICTBE,
pelIeHUs TPAKTUYECKUX 3aJ1a4 B TTOBCEIHEBHOW JKU3HU, IPEAYIIPEXKECHHUS SIBIIEHUN, HAHOCALIUX BPE 3/I0POBBIO YEIOBEKA U OKPYXKAIOIIEN cpelie.

JlokyMeHTBI, B3SITbI€ 32 OCHOBY NPHU COCTABJIEHUH NMPOIrPaMMBbI
Peanusanus nporpaMMel 06ecriedMBaeTCsl HOPMATUBHBIMU JIOKYMEHTaAMU:

®denepanbHbIM 3ak0HOM «O0 oO6pa3zoBanuu B Poccutickoit deneparumy;

denepaabHBIM KOMIIOHEHTOM TOCYIaPCTBEHHOTO CTaHapTa OCHOBHOTO 00111ero 00pa3oBaHus 10 XUMHUH (7151 9 Ki1acca);

®denepansubiM BYII mis o6pazoBarenbHbIX yupexaeHuii PO (mpukaz MO P® ot 09.03.2004 Ne 1312) ¢ mocneayomuMi U3MEHEHUSIMU;
OcHoBHas 00pa3oBaTeIbHAS MIPOrpaMMa OCHOBHOTO OOIIET0 00pa30BaHMUs IITKOJIBI,

®I'OC BTOpOrO MokoJseHus (s 8 kiacca),

MIpUMeEpHasi porpaMmma OCHOBHOTO 00111ero oOpazoBanust o XuMuu (06a30BbIid ypoBeHB) U aBTOpcKas nporpamma O.C. I"'abpuensna (I"abpuensa
O.C. nporpamma kypca xumuu JuIs 8-11 kmaccoB oOmieodpaszoBarenbHbIX yupexaeauii M: Jipoda,2010r).

[Ipemmaraempie Matepuansl st 9 kimacca pa3paboraHbsl Ha ocHOBe aBTOpckoil mporpammbl O.C.I'abpuensiHa, coorBercTByromel DenepaabHOMy KOMITOHEHTY

lNocymapcrBenHOro cTaHmapTa o0Iero oo0pa3oBaHus U AONYIIeHHON MuHHCTepcTBOM 0OpaszoBaHus U Hayku Poccuiickoit @enepannn (O.C.I'abpuensa [Iporpamma
Kypca xumun 1uis 8-11 kaccoB obmeoOpa3oBarenbHbIX yupexaennit / O.C.I'abpuensH. — 2-e u3ganne, nepepadotanHoe u nornonHeHHOe — M.: J[poda, 2005.).
ABTOPCKO IpOorpamMMe COOTBETCTBYIOT YUeOHHUKH: « XuUMHUA 8 Kiacey, «Xumus 9 kmacey» O.C.I'abpuensa - pekomeH10BaH0 MUHICTEPCTBOM 00pa30BaHUS U HAYKH
P® — M.: [Ipoda, 2015r..

PaGouas mporpamma ydeOHOTO Kypca MO XUMHMHU I 8 Kiacca paspaborana Ha ocHoBe PI'OC BTOpPOro MOKOJEHUS, MPUMEPHON MpPOrpamMMmbl
OCHOBHOTO 0011ero o0pa3oBanusi nmo xuMuu (6a30BbIN ypoBeHb) M aBTOpckoil mporpammbl O.C. INaGpuensna (I'abpuensa O.C. mporpamma Kypca
xumun 17 8-11 kmaccoB oOmeoOpazoBarenbHbIX yupexaenuii M: poda,2010r). Asropckoit mporpamme COOTBETCTBYIOT yIeOHHKH: «XHMHS 8 KIlacc»
O.C.I'aGpuensH - pekoMeHA0BaHO MUHUCTEpCTBOM 0Opa3oBanus u Hayku PO — M.: Jlpoda, 2015r..



[Tporpamma 8 u 9 knaccoB paccuntana Ha 70 4acoB B KaXKJOM KJjacce (2 yaca B HeJemto, U3 HUX 2 yaca pe3epn). JlaHHas mporpaMma KOHKPETH3UPYET
CoJiepKaHNWe CTaHAApTa, AAaET paclpeneleHne Y4eOHBIX YacoB IO pasfeliaM Kypca, MOCIENOBAaTENbHOCTh U3YYCHHS TEM M PAa3/IeioB C y4ETOM
MEXIPEIMETHBIX U MTPEIMETHBIX CBS3CH, JIOTHKH Y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH yJanTuXcs.

HanpasJsieHHOCTH Kypca
OcCHOBHBIE 11e1TH Y9e0HOTOo Kypca: (popMupoBaHre 0000IMIEHHBIX CBEIEHUH O CBOMCTBAX KIIACCOB BEIIECTB - METAJJIOB M HEMETAJIOB; TOAPOOHBIX CBEACHUH O
CBOMCTBA HIEJIOYHBIX U 1IET0YHO3EMENBHBIX METAJIOB, AJIIOMUHHUA U JKEJI€3a, XalIbKOT€HOB U rajoreHoB. Hapsy ¢ 3TUM B Kypce pacKpbhIBAIOTCS TAKKE U CBOMCTBA
OTACIBbHBIX BAKHbBIX B H&pO)j[HOXO?;HfICTBCHHOM OTHOIII€CHUH BCIIIECCTB. 3akaHunBaeTcsa KypC KpaTKMM 3HaAKOMCTBOM C OpTaHUYCCKUMU COCIUHCHUAM N, B OCHOBC
0TOOpa KOTOPBIX JICKHUT UIes TEHETUIECKOT'0 Pa3BUTHUSI OPTraHUYECKHX BEIIECTB OT YIIIEBOJOPOIOB JI0 OHOMONIMMEpPOB (OEIKOB U YTIEBOIOB).

OcHOBHbBIE 321241 Y4e0OHOT0 Kypca

N3yunts BaxkHewue (akThl, MOHITHS, 3aKOHBI U TEOPHUH, XUMHUUECKUH SA3bIK, TOCTYITHbIC 0000IICHUS U MOHATHUS O IPUHIMIAX XUMUYECKOT 0 PO U3BOJICTBA;
Pa3Buth yMeHus paboTaTh C BEMIECTBAMH, BBHITIONHATH HECIOXHBIE XMMHYECKHE OIBITHI, COONIONATh MpaBWIA TEXHUKH OE30MaCHOCTH, TPAMOTHO NPUMEHSTH
XMMHUYECKHE 3HAHUS B OOLICHUH C TIPUPOION;

PackpbITh ponu XUMHH B PENIEHUH TI00aTbHBIX POOIEM YeT0BEYECTBa;

Pa3BuBaTh JMYHOCTH O0YYArOMMXCS, POPMUPOBATH Y HUX TYMAHUCTHYCCKUE OTHOIICHWSI W 3KOJOTHYECKH IIe1eco00pa3Hoe MOBENCHHE B ObITY M B TPYIOBOM

JCATCIIBHOCTH.

ey u3ydeHus: XUMUHM B 8 KJ1acce:

* OCBOEHHE Ba)KHEHIIINX 3HAHUIH 00 OCHOBHBIX IMOHATHUAX U 3aKOHAX XMMHH, XUMHUYECKOH CUMBOJIMKE;

* OBJIAJICHUE YMCHHUSAMHU HAOJIOJIaTh XUMUUYECKHUE SIBIICHUSI, TIPOBOJUTh XUMUYCCKUN IKCIIEPUMEHT, IMPOU3BOJUTH PAacyeThl HA OCHOBE XMMHUYECKUX
(hopMyI BEIIECTB U YPABHCHUH XUMHYECKUX PEAKIIHIA;

* pa3BUTHE [O3HABATEJIbHBIX HWHTEPECOB U HMHTEUIEKTYaJIbHBIX CHOCOOHOCTEH B Mpolecce MPOBEICHUS XHUMHYECKOTO JKCIEPUMEHTa,
CaMOCTOSITEIIBHOTO MPUOOPETEHNS 3HAHUH B COOTBETCTBUHU C BOSHUKAIOITUMHU KU3HECHHBIMH ITOTPEOHOCTSIMU;

* BOCHHTAaHHE OTHOIICHHUS K XMMHH KaK K OJTHOMY U3 (DyH/IaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY 00IIe4eTIOBeUeCKON KyIbTypHI;

* TpPUMEHEHHE TMOJYYCHHBIX 3HAHUW U YMEHHH sl 0€30MacHOrO HMCIOJIb30BAaHUS BEIIECTB M MAaTepUANOB B OBITY, CEbCKOM XO34HCTBE M Ha
MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/7ad B TMOBCEAHEBHOM KU3HM, NMPEAYNPEXKIACHUS SBICHHUM, HAHOCAIIMX BpE] 3/I0pPOBbIO0 YEJIOBEKA W
OKpYXarollen cpese.

3agaum:

1.CdhopMupoBaTh 3HaHHE OCHOBHBIX MOHATUN U 3aKOHOB XHMHH;

2. BocnuThIBaTh 00IIEUEIOBEYECKYIO KYIBTYPY;
3. Yuuth HaOM0aTh, MPUMEHSTH MOTYYCHHBIC 3HAHUS HA MMPAKTUKE.



JINYHOCTHBIMH pe3yJbTaTaMi U3YYCHUA ITPEAMCTA «Xumus» B 8 Kitacce SIBIISIOTCS CJICAYIOIINEC YMCHHUA:

OCO3HaBaTh €IMHCTBO M IEJIOCTHOCTh OKPYXKAIOIIET0 MHpa, BOSMOXKHOCTH €r0 IO3HABAEMOCTH M OOBSCHHUMOCTH Ha OCHOBE NOCTIDKCHUH
HayKH;

IIOCTENIEHHO BBICTPAUBATh COOCTBEHHOE LIEJOCTHOE MUPOBO33PEHHUE: OCO3HABaTh IOTPEOHOCTh U TOTOBHOCTb K CaMOOOpPa30BaHMIO, B TOM
YlClie ¥ B paMKaX CaMOCTOSITEJIbHOM 1€ TEIbHOCTH BHE LIKOJIBI;

OILICHUBATh KU3HEHHbIE CUTYAI[UU C TOUKH 3peHUsI O€30MacHOTro 00pas3a KU3HHU U COXPAHEHUs 3/I0POBbBS;

OILICHMBATh FKOJIOTMYECKUN PUCK B3aUMOOTHOILIEHHUH YeloBeKa U MPUPO/IbI.

(bopMHpOBATh HKOJOTUYECKOE MBIIIJIEHUE: YMEHUE OLIEHUBATh CBOIO JIEATEIBHOCTh U MOCTYIKHU IPYTUX JIOJEH C TOUKU 3PEHUSI COXPaHEHUS
OKpYXKaroIlleH Cpe/ibl - FapaHTa >KM3HU U OJ1aronory4us Jroaed Ha 3eMile.

MeTanpeaMeTHBIMH pe3yJIbTaTaMU U3y4eHUS Kypca «XUMHUsD SBIsETCsl JOPMUPOBaHUE YHUBEPCATbHBIX yueOHbIX neiictsuil (Y'Y ).

Pecynamuenvie YYII.

CaMOCTOSITEIHHO 0OHAPYKUBATh U (POPMYITHPOBATh YIEOHYIO MPOOIIEMY, ONPEALISITh 1Ieh YIeOHOU AeSITENHbHOCTH;

BBIIBUT'aTb BCPCHU PCIICHUA HpO6HeMBI, 0OCO3HaBaTh KOHEYHEIN PpE3YIbTAT, BBI6I/IpaTI) U3 MNMPEHJIOKCEHHBIX W HCKAaTb CaMOCTOATCIIBHO
CpeACTBa JOCTIKEHHUS LIEIIH;

COCTaBJIATh (MHAUBUAYAIHHO WIIA B TPYIIIE) TUTAH PEIICHUS TPOOIEMBI,

paboTas 1o TUTaHy, CBEpSATh CBOU JCHCTBUSI C TISIBIO M, TPU HEOOXOIUMOCTH, UCTIPABIISITH OIIHOKHA CaMOCTOSTENBHO;

B JIMAJIOTE C YYUTEIIEM COBEPIIEHCTBOBATH CAMOCTOSITEIILHO BHIPAOOTAHHBIEC KPUTEPUH OIICHKH.

Tloznasamenvuvie YYV/I:

aHaJIM3UPOBaTh, CPABHUBATH, KIIAaCCU(DUIIUPOBATh U 0000IIaTh PAKTHI U SABJICHUS. BBIABISATH IPUYMHBI U CIICJCTBUS MIPOCTHIX SBICHUH.
OCYIIECTBIISITH CPAaBHEHHE, KIIACCH(HUKAIINIO, CAMOCTOSTEIILHO BEIOUPAsi OCHOBAHUS U KPUTEPUU LTS YKA3aHHBIX JIOTHYECKHUX OIEpaInii;
CTPOHMTB JIOTHYECKOE PACCYKICHUE, BKITFOUYAIOIIEE YCTAHOBJICHNUE TIPUYNHHO-CIICICTBEHHBIX CBSI3CH.

CO3/1aBaTh CXEMaTHYCCKUE MOJICIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

COCTABJIATh TE3UChI, PA3JINYHBIC BUJIBI TUIAHOB (MIPOCTHIX, CIOXKHBIX U T.IL.).

peoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJIHOTO BHJAA B APYroi (Tabiuily B TEKCT U TIp.).

YMETh OIPEICIISATh BO3MOXKHBIC UCTOYHUKU HEOOXOIMMBIX CBEICHHM, MPOU3BOIUTH MOUCK MHPOPMAIUK, aHAIM3UPOBATh U OIICHUBAThH €€
JIOCTOBEPHOCTb.

Kommynuxamuenvie YV/I:

CamocTosITeIbHO OPraHMW30BBIBATH y4yeOHOE B3aWMOJAEHCTBHE B Ipymnme (Onpenesars oOlue LEeaH, pachpeAesisaTh poJid, AOTOBapUBAThHCS APYr C
JIPYroM U T.11.).



IIpenmMeTHBIMHU pe3yIbTATAMM H3YUICHHS IIPEAMETA SBIISIOTCS CICIYIOIINE YMCHHUS:

® OCO3HAHHE POJIH BEIIECTB:
- OIIPEJICISITh POJIb PA3IMYHBIX BEIIECTB B IPUPOJIC i TCXHHKE;
- OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

® PaCCMOTPCHHE XHMHYCCKUX IPOIIECCOB:
- PUBOJIUTH IPUMEPHI XUMHYECKUX MPOTIECCOB B TIPUPO/IE;
- HaXOJIUTh YEPTHI, CBUACTEILCTBYIONTUE 00 OOMIMX MPU3HAKAX XUMHYECKUX IMPOTIECCOB U UX PA3THUUSIX.

® WCITOJIb30BAHNE XUMHUYCSCKUX 3HAHHUM B OBITY:
— OOBSICHATH 3HAUYCHUE BEIIECTB B KU3HU U XO3SHCTBE YETIOBEKA.

® OOBSCHATH MUP C TOUKH 3PEHUS XUMUU:
— TIEPEYHCIIATh OTIUYUTEIHHBIC CBOMCTBA XHUMHYCCKUX BEIIECTB;
— pa3n4aTh OCHOBHBIE XUMUYECKHUE ITPOTIECCHI;
- OIIPEJICIISITh OCHOBHBIC KJIACCHI HEOPTAaHUICCKUX BEIICCTB;
- IOHUMATh CMBICIT XHMHYECKUX TEPMHUHOB.

® OBJIAJICHUE OCHOBAMHU METOJIOB IMO3HAHHMS, XapaKTEPHBIX ISl €CTECTBCHHBIX HAYK:
- XapaKTepU30BaTh METOIbl XHMUYECKOH Hayku (HaOIIOIeHUE, CPABHEHUE, SKCTICPUMEHT, H3MEPEHHE) M UX POJIb B IO3HAHWUH TPUPO/IBI,
- POBOJINTH XUMHUYECKUE OTIBITH ¥ SKCIIEPUMEHTHI 1 OOBSICHITH UX PE3YJIbTaTHI.

® yMEHHE OICHUBATH TIOBEJICHNE YEIOBEKa C TOUKU 3PEHUSI XUMUYECKOH 0€301TacHOCTH 110 OTHOIICHHUIO K YEIOBEKY U TPUPOJIE:
- HCTIOJIL30BATh 3HAHWSI XMMHHU TIPU COOITIOJICHUY TPABUII UCTIOJIb30BaHUS OBITOBBIX XMMUYECKHX IPEIIapaToB;
— pa3nuuaTh OMacHbIC U 0€30TaCHBIC BEIIECTBA.
PaGovass mporpamma moCTpoeHa Ha OCHOBE KOHIEHTPHYECKOTO IMOJAX0Aa. JTO JOCTHTAeTCs ITyTeM BBIWICHEHUS IUJIaKTUYCCKON CIUHHIIBI —
XUMHUYECKOTO 3JIEMEHTA - U JAbHEHIIIEM YCIOKHCHUN M PACIIUPCHUU €e: 3/IeCh TAKOBBIMHU BBICTYIAIOT (POPMBI CYIIECTBOBAaHUs (CBOOOIHBIC aTOMBI,
MPOCTHIC M CJIOXKHBIE BEIIEeCTBa). B mporpamMme y4YUTBIBASTCS peaau3amus MEXIPEAMETHBIX CBsizel ¢ KypcoMm ¢usuku (7 kmacc) u ouosoruu (6-7
KJIACChI), TJE JAeTCsl 3HAKOMCTBO C CTPOCHUEM aTOMa, XUMHUYECKOW OpraHu3aIiel KJISTKH U MPOIecCaMi 0OMEHa BEIECTB.
OcHoBHOU (opMo#i opraHuzanu y4eOHOTO TpoIlecca SBISETCA KIACCHO-YpOYHasl cucTeMa. B kauecTBe JOMONHUTEIBHBIX (OPM OpraHusaiiu
00pa30BaTEILHOIO MpOIecca HMCIOJIB3YETCS CHUCTEMa KOHCYJIBTAIIMOHHOW TMOJUICPKKH, WHAWBUAYAIBHBIX 3aHITHH, CaMOCTOsTENbHas paboTta
yYaIuXxcs ¢ UCIOJIb30BAaHHEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOT HIA.

[Ipeobnanaromei GopmMoli KOHTPOIS BHICTYIMAIOT MHUCHbMEHHBIN (CaMOCTOSTENbHBIE U KOHTPOJBbHBIE pa0OThI) U YCTHBIN ompoc (cobeceoBaHue).

COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenne B xummnio (6 4)



XHUMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAICHUSIX.

[ToHsITHE 0 XUMUYECKOM JIEMEHTE U (OpPMax €ro CyIIeCTBOBAHMS: CBOOOIHBIX aTOMaX, MPOCTHIX U CJIOKHBIX BEIIECTBA

[IpeBpamenus BemecTB. OTINYNE XUMHUYECKUX PEAKIUH OT (PU3UUECKUX SBICHUNA. POJIb XMMHHM B )KU3HU YEJIOBEKA.

Kpartkue cBeneHust 3 UCTOPUU BOZHUKHOBEHUS W pa3Butusi xumuu. [lepuon anmxumun. [onstue o ¢punocopckom kamue. Xumus B X VI B. Pazutne
xumMuu Ha Pycu. Ponb oTeyecTBEHHBIX YYEHBIX B CTAHOBJIEHMHM XUMHYECKOW Hayku - pabotel M. B. JlomonocoBa, A. M. Bbyrneposa, /. U.
Menneneesa.

XuMuyeckasi CUMBOJIMKA. 3HAKW XMUMHUYECKUX 3JIE€MEHTOB M MPOUCXOXKIEHHE UX Ha3zBaHUU. Xumuueckue (popmynsl. MHAEKcs U KO3 ULINUEHTHI.
OTHOcUTeNbHBIE aTOMHAs M MOJIEKYJIsIpHas Macchl. PacueT MaccoBoOi 10JIM XUMHUYECKOTO 3JI€MEHTa 10 (pOpMyIie BELECTBa.

[Tepromuueckast cucrema XxuMmudeckux 3nemMeHToB J[. V1. MeHpeneeBa, ee CTpyKTypa: Malible U OOJIBIIIHE TIEPUOIBI, TPYIIIBI M TIOATPYIIIHI (TJIABHAS H
no6ouHas ). [leproandeckas cucTemMa Kak CIpaBOYHOE MOCOOUE TS TIOJTyYSHHS CBEJICHUN 0 XUMUYECKHX dJIEMEHTaX.

Pacuérnbie 3agauu. 1. Haxoxaenne OTHOCUTEIBHON MOJIEKYJIIPHON MacChl BEIECTBA 10 €ro XUuMU4Ieckor (Gopmyre. 2. Beraucienne MaccoBOr 1071
XAMHYECKOTO DJIEMEHTA B BEIIECTBE IO €ro popmyIie.

IIpakTHyeckass padora Ne 1

[TpaBuna TexHUKN 6€30MACHOCTH MPU paboTe B XUMUYECKOM KabuHete. JlabopaTopHoe 000opyaoBaHHE M OOpaIlIEHUE C HUM.

IIpakTuyeckas padora Ne 2

HaGnronenue 3a ropsimeii cBeuoi.

IIpeMeTHBIE Pe3VbTAThl 00VYeHHUS

VYyanuiicst TOJKEH ymems:

® JCMOJB30BaTh MPH XapAKTEPUCTHKE BEIECTB IMOHATHS: «aTOM», «MOJIEKYJIa», «XUMHUYCCKHUN IIEMEHT», «XUMHUYCCKUN 3HAK, WM CHUMBOJ,
«BEIIIECTBO», «IPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «CBOWCTBA BEIICCTBY, «XUMHUYCCKUE SBICHUS», «(PU3NYECCKHE SIBJICHUS,
«K03(h(HULIUEHTB», «MHJIEKCBD», «KOTHOCUTEIbHAS aTOMHAsI Maccay, «OTHOCUTEIbHASL MOJIEKYIISIPHAS Maccay, «MaccoBasi IOJIs AIIEMEHTay;
3HATh: IPEIMEThI H3YYCHHS €CTECTBEHHOHAYYHBIX JUCIMILTNH, B TOM YHCJIE XUMUHU; XUMUYECKHE CUMBOJIbI, NX HA3BaHUS U IPOU3HOIICHUE;
KJIacCU(UIIMPOBATH BEIIECTBA [0 COCTaBY Ha MPOCTHIE U CIIOKHBIE;
pasnuyaTh: TejJa M BEIICCTBA; XUMHYECKHI DJIEMEHT M IPOCTOE BEIIECTBO;
OTHCHIBATh: (POPMBI CYIIECTBOBAHUS XMMHUYECKUX DIIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE BEIIECTBA, CIOKHBIE BEIIECTBA); TAOJIUYHYIO
dbopmy Ilepuoanueckoil CUCTEMBl XMMHUYECKHUX JIIEMEHTOB; MOJIOKeHUE aneMeHTa B Tabmuie [I. M. MenneneeBa, MCMONB3ys MMOHITHS
«IIEPHOJY, «TPYIIAY, «TIaBHAs MOATPYIINay, «II000YHAas MOATPYIIAY; CBOMCTBA BEIIECTB (TBEP/BIX, )KUIKUX, Ta3000pa3HBIX);

® OOBACHATH CYIIHOCTh XMMMYECKHX SBJIEHUH (C TOYKM 3PEHHUS ATOMHO-MOJIEKYJISPHOIO Y4YeHMsS) M MX NPUHIMIHAIBHOE OTIMYUE OT
(bu3nYeCKUX SBICHUA;

¢ XapaKTCpU30BaThb: OCHOBHLIC MCTOJAbI U3YUYCHUA CCTCCTBCHHBIX NUCIUIIINH (Ha6J’IIO,Z[CHI/Ie, SKCIICPUMCHT, MOILGJII/IpOBaHI/Ie); BCIICCTBO IIO €TI0



XUMHUYECKON (OpMysIe COIVIACHO IUIaHY: KaueCTBEHHBIM COCTaB, THUIl BELIECTBA (IPOCTOE WM CIIOKHOE), KOJIMYECTBEHHBIH COCTaB,
OTHOCHTEJIbHAS. MOJIEKYJISIPHAsl Macca, COOTHOLUIEHHE MAacC JIEMEHTOB B BEILIECTBE, MACCOBBIE JOJIM JJIEMEHTOB B BEILECTBE (JUI CIOKHBIX
BEIIECTB); POJIb XUMHH (TIOJIOKUTENBHYIO U OTPULATENFHYIO) B )KH3HH Y€JIOBEKA, apIyMEHTHPOBATh CBOE OTHOIICHUE K 3TOW Ipolieme;
BBIYMCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BELIECTBa U MACCOBYIO JIOJIF0 XUMUYECKOIO IEMEHTA B COEAMHEHHUSX;

IIPOBOJUTH HAOJIIO/IEHUSI CBOMCTB BEILIECTB U SIBICHUMN, IPOUCXOJSIINX C BELIECTBAMU;

coOiroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTU IPU MPOBEACHUH HAOII0IEHUH U TaOOPaTOPHBIX ONBITOB.

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl 06yqemm

VYyamuiicst JOJDKEH ymems.

OIIPCACIIATD HpO6J'IeMBI, T. €. YCTaHaBJIUBAaTb HECCOOTBETCTBUC MCK Y KCITAEMBIM U HeﬁCTBHTeHBHBIM;

COCTaBIIATH CJIOKHBIHN TUIAH TEKCTA,

BJIaJC€Th TaKUM BHAOM H3JIOKCHHUA TEKCTA, KaK IIOBECCTBOBAHUC,

0T PYKOBOJICTBOM YUHUTEIISI IPOBOIUTH HEMOCPEICTBEHHOE HAOIIOICHNE;

0T PYKOBOJICTBOM YUHUTEIsl OPOPMIISITH OTUET, BKIFOYAIOIIHMIA OTIMCaHNE HAOIIOICHUS, €0 PE3YJIbTaTOB, BBIBOJIOB;

WCIIOJIb30BaTh TAKOH BHJ MBICICHHOTO (HMICAIbHOTO) MOJICTHPOBAHMsS, KaK 3HAKOBOE MOJEIMPOBaHWE (HAa MpUMEpE 3HAKOB XUMHUYECKHX
AJIEMEHTOB, XUMHYECKUX (hopMyi);

WCIIOJIb30BaTh TaKOH BHJl MaTepUAILHOTO (MIPEIMETHOTO) MOJCIUPOBaHMS, KaK (U3NIECKOe MOJCITUPOBaHHE (HA MPUMEPE MOJECITUPOBAHUS
aTOMOB U MOJICKYII);

MOJTy4aTh XUMUYECKYI0 HH(POPMALIUIO U3 Pa3IIUYHBIX HCTOYHUKOB;

ompeneNaTh OOBEKT U acTIeKT aHaJIN3a U CHHTE3a;

OTIpeNeNATh KOMIIOHEHTBI 0OBEKTa B COOTBETCTBUU C aCIICKTOM aHaJIM3a U CHHTE3a;

OCYIIECTBIISITh KAUECTBEHHOE U KOJIMYECTBEHHOE ONMCAHNUE KOMIIOHEHTOB O0OBEKTA,

OTIPENENATh OTHOIICHUSI 00BEKTA C IPYTUMHU 0ObEKTaMHU;

OTIPENENATh CYIIECTBEHHBIC MPU3HAKH 00BEKTA.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 u)
ATOMBI Kak ¢opma CyIIECTBOBaHHS XMMHUYECKUX AJIeMEHTOB. OCHOBHBIE CBEJCHHS O CTPOCHHUU aTOMOB. J[oKa3aTenbCTBa CIOXKHOCTU CTPOCHUS
atomoB. OnbiTel Pesepdopna. [lnanerapuas Mmoenb cTpoeHus aToMa.
CocraB aTOMHBIX sJIep: MPOTOHBI U HEUTPOHbI. OTHOCUTENBHAs aTOMHAas Macca. B3auMOCBSI3b MOHATHI «IIPOTOH», «HEHUTPOH», «OTHOCUTEIbHAs
aTOMHas Maccay.



N3menenue yucia npoTOHOB B siIpe aToMa - 00pa30BaHUE HOBBIX XUMHYECKUX JIEMEHTOB.

N3menenue yncia HEUTPOHOB B siipe aToma - 0Opa3oBaHue M30TOMOB. COBPEMEHHOE ONMPEICICHUE TTOHATUS «XUMUUYECKUH AiieMeHT». M30Tombl Kak
Pa3HOBUJHOCTH aTOMOB OJTHOTO XUMHYECKOTO 3JIEMEHTA.

OnexktpoHbl. CTpoeHHE AIEKTPOHHBIX 000J0UEK aTOMOB XUMUYecKux 3aemMeHToB Nel-20 nmepuommueckoit cucremsl Jl. M. MenneneeBa. [lonsitue o
3aBEPIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (SHEPTE€TUYECKOM YPOBHE).

[Tepuoanueckas cucrema xumuueckux snemeHToB J[. Y. MeHnmeneeBa u ctpoeHue aTOMOB: (DU3UYECKUN CMBICT TMOPSIAKOBOTO HOMEpPA DJIEMEHTA,
HOMEpa TPYIIIbI, HOMEpPA Mepruoa.

N3menenue yncina 3JeKTPOHOB HA BHEITHEM DJIEKTPOHHOM YPOBHE aToMa XMMUYECKOTO AJIEMEHTa - 00pa30BaHME MOJIOKHUTEIHHBIX U OTPUIIATEIBHBIX
noHOB. MoHbI, 00pa3oBaHHbIE aTOMaMH METAJIJIOB U HeMeTa/UIoB. [[puyuHbl M3MEHEHUsI METAUNIMYECKUX U HEMETAUTMYECKUX CBOWCTB B MEPHOJIAX U
rpymmnax.

O6pazoBanue OmHapHBIX coenuHeHni. [lousaTre 00 noHHOI CcBsi3u. CxeMbl 00pa30BaHUSI HOHHOU CBSI3H.

B3anMoselicTBre aTOMOB XUMUYECKUX 3JIEMEHTOB-HEMETAIIOB MEX Iy COO0M - 00pa3oBaHUE ABYXaTOMHBIX MOJICKYJI ITPOCTHIX BemecTB. KoBameHTHas
HETIOJISIPHAST XUMHUYECKasl CBSI3b.

DNEeKTPOHHBIE B CTPYKTYPHBIE (POPMYITHI.

BzaumopeiicTBue aToMOB XMMHUYECKMX JJIEMEHTOB-HEMETAZIOB MEXIy coOoli - oOpa3oBaHuWe OHHApHBIX COEOUHEHH HEMEeTasloB.
DIIEKTPOOTPUIATEIBHOCTD. [[IOHSITHE O KOBAJICHTHOM MOJIAPHON CBSI3H.

B3anMoneiicTBre aTOMOB XMMUYECKUX JIEMEHTOB-METAIOB MEXy 000 - 00pa3oBaHHe METAUIMYECKUX KpUCTaLUIOB. [IoHATHE O MeTaTMYeCKOM
CBSI3H.

JdemoncTpaunu. Mojenn aTOMOB XUMUYECKHUX 3J1eMEHTOB. [leproaunyeckas cucrema xumuueckux asemeHToB . . Menneneena.

IIpeaMeTHBIE Pe3VbTAThl 00 VUYE€HNS

VYyamuiics 10JDKEH ymems.

® UCIIOJIb30BaTh MPHU XapPaKTEPUCTHUKE ATOMOB IMOHATHUS: IIPOTOH», «HEUTPOH», «IJNEKTPOH», «XUMHYECKHU IJIEMEHT», «MAacCOBOE YHUCJIO»,
«HU30TOI», «BJIEKTPOHHBIM CIION», «IHEPreTUYECKUU YPOBEHBY», «IJIEMEHTHI-METAIIbD), <«BJIEMEHThI-HEMETAUIb»; IPU XapaKTEPUCTHKE
BEIIECTB MOHITHUS «MOHHASI CBA3bY, «MOHbBD», «KOBAJICHTHAS HEMOJISIPHAS CBSI3bY, «KOBAJICHTHAS MOJIAPHAS CBA3bY, «AJEKTPOOTPUIIATEILHOCTDY,
«BaJICHTHOCTBY, «METAJUINYECKas CBI3hLY;

® OIIMCHIBaTh COCTaB U CTPOCHUE aTOMOB AJIIEMEHTOB C MOPAAKOBbIMU HOMepaMu 1—20 B [lepuoanueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB /.
H. Menneneena;

® COCTaBJITH CXEMBI PACHpPEENICHUs 3JICKTPOHOB MO DJIEKTPOHHBIM CIOSIM B DJEKTPOHHOM O0OJOYKE aTOMOB; CXEMbI O0Opa30BaHMS Pa3HBIX
THUITIOB XUMHUYECKON CBSI3W (MOHHOMW, KOBAJICHTHOM, METAINIMYECKOM );

® OOBSCHATH 3aKOHOMEPHOCTH WM3MEHEHMsI CBONCTB XUMHUYECKHX DJIEMEHTOB (3apsAIOB sJep aTOMOB, YHWCJIA JJIEKTPOHOB HAa BHEIIHEM
3JIEKTPOHHOM CJIO€, YUCIIO 3aIIOJIHAEMbIX JIEKTPOHHBIX CIIOEB, PAAUyC aTOMa, 3JIEKTPOOTPULATEIBHOCTh, METAUINYECKUE U HEMETAJUINYE CKUE
CBOICTBa) B MepHoAax M rpynmnax (TmaBHeIX noarpynmnax) Ilepuonndeckoit cuctembl xumuueckux snemeHToB JI. Y. MeHneneeBa ¢ TOYku



3pEHUsI TEOPUU CTPOCHUS aTOMA;
CpPaBHUBATh CBOMCTBA aTOMOB XMMHMUYECKHX 3JI€MEHTOB, HAXOSIIUXCS B OJHOM IEPUOJC WM TJIaBHOUM moarpynne [lepuoanyueckoit cucteMbl
xuMHueckux aneMmeHToB . V1. MenaeneeBa (3apsiioB siiep aTOMOB, YKcia JIEKTPOHOB HA BHELIHEM 3JIEKTPOHHOM CJIOE, YHCIIO 3aIl0JIHSIEMBbIX
AJIEKTPOHHBIX CJIOEB, PaJINYC aTOMa, SJIEKTPOOTPULIATEIbHOCTh, METAJNINYECKUE U HEMETAININYECKHE CBOMCTBA);

JaBaTh XapaKTEPUCTUKY XMMHUUYECKHX AJIEMEHTOB MO WX mojoxkeHuto B [lepuoanueckoit cucreme xumuyeckux smeMentoB Jl. Y. Menpaeneera
(XMMHYECKHH 3HAK, MOPSIKOBBIN HOMEp, IEPHUO/I, TPYIIIa, MOATrPYINa, OTHOCUTEIbHAs aTOMHAsi Macca, CTPOCHHE aToMa — 3apsl sipa, YUCio
IIPOTOHOB U HEUTPOHOB B Ape, 0OLIEe YUCIIO JIEKTPOHOB, PACIPEIEICHNUE AIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM);

OTIPENIETISATh TUTI XUMHYECKOH CBSI3H 10 (popMyJsie BEIIeCTBa;

MPUBOIUTH IPUMEPHI BEIIECTB C PA3HBIMU THIIAMU XUMHUUYECKOU CBSI3H,

XapaKTEepPU30BaTh MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOM CBS3M (OOMEHHBIN ), HOHHOW CBSI3H, METAJUTHYECKOU CBSI3H;

yCTaHABIWBATh MPUYNHHO-CJIC/ICTBEHHBIC CBSI3U: COCTAB BEIECTBA — TUIT XUMUYECKOMN CBS3H;

COCTaBJIATH (POPMYITBI OMHAPHBIX COCTMHEHHH 10 BAJICHTHOCTH;

HAaxOJIUTh BAJICHTHOCTh JIEMEHTOB 10 (hopmysie OMHAPHOTO COEIUHEHUS.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUs

VYyamuiics JOJDKEH ymems.

(hopMyIHpOBaTh THIOTE3Y MO PEUICHUIO MPOOIIeM;

COCTABJIATH TUIAH BBITIOJHECHUS yIeOHOW 3a1auu, peIICHHsI TPOOJIEM TBOPUYECKOTO U TIOMCKOBOTO XapaKTepa, BBITIOJIHEHUS IPOEKTa COBMECTHO C
YUUTEIIEM;

COCTaBJIATH TE3UCHI TEKCTA;

BJIQJICTh TAKUM BHUJIOM H3JIOKECHHS TEKCTA, KaK OIMCAHHE;

WCIOJb30BaTh TAaKOW BHJI MBICJICHHOTO (MICabHOIO) MOJICIIMPOBAHUS, KaK 3HAKOBOE MOJICIMPOBAaHUE (HA IMPHMEPE COCTABICHHS CXEM
00pa3oBaHUs XUMHYECKOU CBS3H);

UCIIOJIb30BaTh TAKOH BUJI MATEPHAIBLHOTO (MPEIMETHOTO) MOJISIIMPOBAHUS, KAK aHAJIOTOBOE MO/ICIIMPOBAHHCE;

WCIOJIb30BaTh TaKOH BUJ MaTepUAIBHOTO (TIPEAMETHOTO) MOJICIIUPOBAHUS, KaK PH3HMYECKOE MOICIHPOBaHUE (Ha TIpUMEpEe MOJICNICH CTPOCHHS
aTOMOB);

oTpeensaTh OOBEKTHI CPABHEHUS U aCTIEKT CPABHEHUS 0OBEKTOB;

BBITIOJTHATH HETOJHOE OTHOJMHEITHOE CPaBHEHNUE;

BBITIOJTHATH HEMOJIHOE KOMIUIEKCHOE CPaBHEHUE;

BBITIOJTHATH TIOJTHOE OJTHOJIMHEHHOE CpaBHEHHE.



Tema 3. Ilpoctbie BemecTBa (Su)
[TosoxkeHrne MeTauioB M HEMETAJUIOB B NMEPUOAUYECKOM cUcTeME XMMHUYecKuX aneMeHToB [[. M. MenneneeBa. BakHeillue mpocThie BEIIECTBA -
METaJUIBL: KEJI€30, ATIOMUHUHN, Kb, MarHui, HaTpui, kanuid. O0mmue pu3nvecKkue CBOMCTBA METAJIOB.
Baxwneiimme mpocTeie BelIecTBa - HEMETAJUIbl, 00Opa30BaHHBIE aTOMaMH KHCIIOpOJa, BOJOpOJa, a30Ta, cepwl, (ocdopa, yriaepoma. CrocodbHOCTH
aTOMOB XMMHUYECKHX AJIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - aJUIOTPONHs. AJUIOTPONHbIE MOIUGUKALIUU KUCIOpoa, pochopa u
oJioBa. MeTrainyeckie 1 HeMEeTaIIINYECKHE CBOMCTBA MPOCTHIX BeleCcTB. OTHOCUTENBHOCTD JICJIEHUS TPOCTHIX BEIIECTB HA METAJUIBI M1 HEMETaJIJIbL.
[Toctosnnas ABoranpo. Konuuectso BeniectBa. Mosnb. MosnsipHas Macca. Mossipabiii 00beM ra3000pa3HbIX BellecTB. KpaTHble eJMHUIIBI KOJTMYECTBa
BELIECTBA — MWUIMMOJIb M KHUJIOMOJb, MWUIMMOJISIpPHAasT W KWJIOMOJIIpHAash Macchl BEIIECTBA, MWUIUMOJISPHBIH M KUJIOMOJISIPHBIM OOBEMBI
ra3000pa3HBIX BEIIECTB.
Pacuyers! ¢ ncnonb30BaHUEM MOHITHI «KOJIMYECTBO BELIECTBA», «MOJIIPHAS Macca», «MOJIIPHBIA 00BEM T'a30B», «IIOCTOSIHHAsA ABOTAIpO».
Pacuernbie 3agauu. 1. Boryncnenre MosipHOM Macchl BEHIECTB MO0 XUMHYECKUM (opmynam. 2. PacueTsl ¢ UCHIOIb30BAaHUEM MOHSATHH «KOJIUYECTBO
BEIIECTBA», «MOJISIPHAsA Maccay, «MOJISIPHBIM 00beM T'a30B», «IOCTOSIHHAs ABOTaApO».
JemoncTpanuu. Hekotopble MeTamibl 1 HEMeTaJlIbl KOJIMYECTBOM BelecTBa 1 MoJib. Mojienb MOJIIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.
IlpeaMeTHBbIE PE3YJAbTAThI 06V'—I€HI/IH
VYyamuiicst JOJDKEH ymems.

® HCIIOJIB30BaTh IIPU XapAKTEPUCTUKE BEIIECTB IOHATHA: «METAJLIBD), «IIIACTHYHOCTB)», «TEIUIONPOBOIHOCTDY, «3JIEKTPOIPOBOIHOCTDY,

«HEMETAJIIbD», «AJUIOTPOIHS, «aJIIOTPOIHBIE BUJOU3MEHEHUS, X MOIU(PHUKALIUN»;
® OIUCBIBATH IIOJIOKCHHE JJIEMEHTOB-METAJZIOB U JJIEMEHTOB-HEMETauIoB B Ilepuoguueckoil cucreMe xumuueckux diaemeHtos /[ .
Menneneena;

e KJaccu(UIMPOBATh IPOCTHIC BELIECTBA HA METAJUIbI U HEMETAJLIbI, JJIEMEHTHI;

® OIpEeNsTh NPUHAMICKHOCTh HEOPTaHUYECKHUX BEIIECTB K OJHOMY M3 U3YYEHHBIX KIaCCOB — METaJIbl U HEMETAJLIBI,

® JI0OKa3bIBaThb OTHOCUTEJIBHOCTb JEJIEHUS IIPOCTBIX BEIECTB HA METAJUIBI M HEMETAILIBI,

® XapakTepu3oBaTh oOIIMe PU3NUECKUE CBONCTBA METAILIOB;
YCTaHABIMBAaTh NPUYMHHO-CICICTBEHHBIEC CBSI3M MEXIY CTPOCHHUEM aTOMa M XMMMUYECKOM CBA3BIO B IIPOCTBIX BEUIECTBAX — MeETaIaX U
HEMeTaJllax;
00BSICHATH MHOT000Opa3ne NPOCThIX BEIIECTB TAKUM (aKTOPOM, KaK aJuIOTPOIIUS;
OTMCHIBATh CBOMCTBA BEUIECTB (HA MPUMEPAxX MPOCTHIX BELIECTB — METAJUIOB U HEMETAIJIOB);
coOuroIaTh MpaBuUiia TEXHUKU O€30MaCHOCTH MIPU MPOBEIEHUH HAOMIOACHUH 1 1a00paTOPHBIX OMBITOB;
UCII0JIb30BAaTh IPHU PELIEHUHM PACUETHBIX 3a4au MOHATUSA: «KOJUYECTBO BELIECTBA», «MOJIb», IIOCTOSIHHAs ABOTaJpo», «MOJIIpHAs Maccay,
«MOJIIPHBIN 00BEM Ta30B», KHOPMAJIbHBIE YCIOBUS;
® [IPOBOJUTH pacueThl C UCIHOJIb30BAHUEM IOHITUI: «KOJMYECTBO BEIIECTBA», «MOJIAPHAS Macca», «MOJIAPHBIA 00BEM razoB», «IOCTOSHHAas




ABoraapo».
MeTanpeaMeTHblIe pe3yabTaTbl 00y4eHH s

Yyamuiicst JOJDKEH ymems.
® COCTaBJISITH KOHCIEKT TEKCTA,;
® CaMOCTOATEIbHO HUCIOJB30BaTh HEMOCPEICTBEHHOE HAOI0ICHHE;
®  CaMOCTOSTEIbHO O(QOPMIISITH OTUET, BKJIFOUAIOIINI OMKUCAaHNe HAOIIOJCHUS, €r0 Pe3yJbTaToB, BHIBOJIOB;
®  BBITNOJIHATH MMOJTHOE KOMIIEKCHOE CPAaBHEHUE;
®  BBINOJHATH CPABHEHUE TT0 aHATIOTHH

Tema 4. CoeanHeHHs XHMHYECKHX 3j1eMeHTOB (16 u)

Crenenp oxucienus. OmnpeneneHue CTENEHM OKUCICHHS AJIEMEHTOB IO XUMHUYecko ¢opmyne coenuHeHus. CoctaBiieHue (opmyn OMHApPHBIX
COCTMHEHMH, 00U CIocO0 MX Ha3bIBaHUSA. BUHApHBIE COCMUHEHUS: OKCUIBI, XJI0opuabl, cyabduabl u ap. CocraBienune ux hopmyn. [Ipeacrasurenu
OKCHJIOB: BOJIa, YTJIEKHCIIBIM T'a3 U HeramieHas u3Bectb. [IpeacraBurenu 1eTydnx BOJOPOAHBIX COETUHEHNN: XJIOPOBOIOPO U AMMHUAK.

OcHoBaHHUsI, UX COCTaB W Ha3BaHHSA. PacTBOpMMOCTh OCHOBaHHWI B Bojie. TabiuIia pacTBOPUMOCTH THAPOKCHIOB U cojiei B Boje. IlpemcraButenu
LIeJI0Yel: THAPOKCH Bl HATPUs, KaJus U Kasblus. [[oHsTHE 0 KauecTBeHHBIX peakiusax. MHaukaTopsl. I3MeHeHre OKpacKu MHAMKATOPOB B M€ OYHOMN
cpere.

Kucnotsl, ux coctaB u Ha3zBanus. Knaccudukanus kucnot. [IpeacraBurenu KUCiaoT: cepHasi, CosiHas U a30THasA. MI3MeHeHne OKpacKu WHIAUKATOPOB B
KHCIIOTHOM cpeJie.

Conu Kak NpOU3BOJHBIE KUCIOT U OCHOBaHMU. VX cocraB m HazBanus. PactBopumocts cosieil B Boje. [IpencraButenu cosield: XJIOpUI HATpUs,
kapOoHaT u ¢ocdaT KaabIIHsl.

Amop(dHbIe U KpUCTAIITNYECKHIE BEIlleCTBA.

MexMoneKkyasipHble B3auMOACHCTBUA. THIBI KPUCTAIIIMYECKUX PEIIETOK: HOHHAs, aTOMHAsl, MOJIEKYJISIpHasi U METaJuInuecKasi. 3aBUCUMOCTb CBOMCTB
BEILIECTB OT TUIIOB KPUCTAINIMUECKUX PEIIETOK.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS.

Uuctele BemecTBa U cMecu. [Ipumepsl KUIKKUX, TBEPABbIX U ra3000pa3Hbix cMeceld. CBONCTBa YUCTHIX BemiecTB U cMeceil. Mx coctaB. MaccoBas u
oObeMHas 1011 KOMIIOHEHTa cMecH. PacyeTsl, CBS3aHHBIE ¢ UCTIOIB30BAHUEM TTOHSATHUS JTOJISL.

Pacuérnbie 3anaun. 1. Pacuer MaccoBoil 1 00beMHOI T0NIelf KOMIIOHEHTOB CMECH BellecTB. 2. BoluncieHne MaccoBoil 10711 BEIIeCTBA B pacCTBOPE 1O
M3BECTHON Macce pacTBOPEHHOTO BEIIECTBA M Macce pacTBOpUTENs. 3. BeIunciaeHne Macchl pacTBOPSEMOTO BEIIECTBA M PACTBOPUTEINSI, HEOOXOAUMBIX
JUIsl IPUTOTOBJICHUSI ONIPEACIIEHHON MacChl pacTBOpa C M3BECTHOM MacCOBOM J0JI€H paCTBOPEHHOTO BEUIECTBA.

Jemoncrpanun. OOpa3isl OKCUIOB, KHUCIOT, OCHOBaHUH u coyieid. MoJenu KpUCTaNTMYecKNX PelIeTOK XJIOpUAa HaTpus, aliMasza, OKCHUIa yriepoaa
(1V). CriocoObI pazneneHust cMecei, TUCTHIUISIINS BOJIBL.



JlaGopaTopHbie onbITHI. 1. 3HAKOMCTBO ¢ 00pa3liaMu BEIISCTB Pa3HBIX KIaccoB. 2. Pa3neneHue cmecei.

IpakTHyeckass pa6ora Ne 3. AHaIM3 MOYBBI U BOJIBI.
IIpakTHyeckass padota Ne 4.[IpuroroBieHne pacTBopa caxapa ¢ 3aJaHHON MacCOBOI J0J1eii paCTBOPEHHOTO BELIECTBA.

IlpeaMeTHBIE PE3VJbTATHI OﬁV‘IeHI/Iﬂ

Yyamuiicst JOJDKEH ymems.

WCIOJIb30BAaTh IMPH XapAaKTEPUCTHKE BEIISCTB IOHATHS: «CTEMEHb OKHCICHUS», «BAJICHTHOCTBY, «OKCHIBD», «OCHOBAHHSY, «IIEIOUN,
«Ka4eCTBEHHAs PEAKIIHS», «HHIUKATOPY, «KUCIOTB), «KUCIOPOJICOIEPIKAITUE KHCIOThI», «OECKHCIOPOIHBIE KUCIOTHI», «KUCIOTHAs Cpeay,
«IIeTIOYHAs Cpefia», «HeUTpalbHas cpeiay, «imkaia pHy, «comm», «aMopdHBIe BEMIECTBAY, «KPUCTAJUIMIECKHUE BEIIECTBAY, «KPUCTAJUTHYECKAS
peleTkay, «HMOHHas KPHCTAUTMYECKas PEIIeTKa», «aTOMHas KPHCTAIUIMYECKas pPelIeTKa», «MOJIEKYJSpHas KPUCTAIUTMYECKas pEeIIeTKay,
«MeTaJUTMYeCKasi KpUCTAJUTMYECKAsT PEIIETKAY, «CMECH»;

KJIACCU(HUITUPOBATH CIIOKHBIE HEOPTraHMYECKHE BEIIECTBA MO0 COCTaBY Ha OKCHIBI, OCHOBAHUS, KHCIOTHI H COJIM; OCHOBAHUS, KHCIOTHI H COJIU
10 PACTBOPUMOCTH B BOJIE; KUCIOTHI TI0O OCHOBHOCTH U COAEPIKAHUIO KUCIOPO/Ia;

OTIPENIeNATh MPHHAIC)KHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 HM3YYCHHBIX KJIacCOB (OKCHBI, JIETy4HE BOIOPOIHBIC COEAWHEHUS,
OCHOBaHUSI, KUCJIOTHI, COJIN) TI0 popmyIe;

OIMCBHIBATH CBOMCTBA OTICIBHBIX TMPEICTABUTENCH OKCHIOB (Ha TpHUMEpe BOJBI, YIJICKHCIOTO Ta3a, HETalleHOW W3BECTH), JIETYYHX
BOJIOPOJIHBIX COCAMHEHUWH (Ha MpUMepe XJIOPOBOAOPOAa M aMMHaKa), OCHOBaHWH (Ha MpUMEpe THIPOKCUAOB HATPUsS, Kalus M KaJbIIHs),
KHCJIOT (Ha MpUMepe CepHOM KUCIIOTHI) U COJIeH (Ha mMpuUMepe XJI0pu1a HaTpHsl, KapOoHaTa Kanbiusi, pocdara Kanbius);

OTIPENENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATH (POPMYJIBI OKCHIOB, OCHOBAHHIA, KUCIOT M COJICH MO BAJICHTHOCTSM M CTEIICHSIM OKHCJICHHUS 3JIEMEHTOB, a TAaKXKe 3apsijiaM HOHOB,
YKa3aHHBIM B TaOJIMIIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUH H COJICH;

COCTaBJIATh HA3BaHUS OKCUJIOB, OCHOBAHUH, KHCIIOT U COJICH; CPABHUBATh BAJICHTHOCTh U CTCIICHb OKHCIICHUS, OKCHUJIbI, OCHO BAHHUSI, KUCIIOTHI U
COJIH IO COCTaBY;

UCIIOJIb30BaTh TAOJIMILy PACTBOPUMOCTH JUTSI OTIPE/ICIICHUS] PACTBOPUMOCTH BEIIIECTB;

yCTaHaBIIMBaTh I'CHETUYECKYIO CBSI3b MEXKY OKCHIOM W THAPO-KCUIOM M HA000pPOT; MPUYMHHO-CIICJCTBEHHBIC CBSI3U MEXIY CTPOCHUEM
aToOMa, XMMHYECKOU CBSI3bI0 ¥ TUTIOM KPHCTALUTUYECKOM PEIIeTKH XUMHUECKUX COCMHECHUH;

XapaKTepU30BaTh aTOMHBIE, MOJIEKY/ISPHbIE, HOHHBIE METAJUINUECKHE KPUCTAIUTMUECKHE PEIIETKH; CPEly pacTBOpa C MOMOIIBIO IIKaibl pH;
MIPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIAMH KPUCTAILTUYECKON PEIICTKH;

MIPOBOJUTH HAOIIOICHUS 32 CBOMCTBAMU BEIIECTB U SBJICHUSIMH, TPOUCXOISIIUMHU C BEIIECTBAMU;

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MPU MPOBEICHUH HAOMIOIEHUH U OTBITOB;

MCCIIeIOBATh CPey pacTBOPA C IOMOIIBIO HHANKATOPOB; IKCIEPUMEHTAIBHO PAa3IMuaTh KUCIOTHI U IIEJI0UH, MOJIb3YysACh HHINKATOPAMU;



HCII0JIB30BATh MPH PCIICHUU PACUCTHLIX 3aJia4d IMMOHATHA «MacCOBas A0JIA 3JICMEHTA B BEIICCTBE», «MAaCCOBasA A0JIA PaCTBOPCHHOI'O BEIICCTBA»,
«o0beMHas J0JIA ra3006pa3H0r0 BCHICCTBA»,
MMPOBOAWUTE PACYCThl C HCIIOJB30BAHUEM MOHATHH «MaccoBas NOJISA DJIEMCHTa B BCIICCTBEC», «MaCCOBad J0JII PACTBOPCHHOT'O BCIICCTBA»,
«o0beMHas J0JIA ra3006pa3H0r0 BC€OICCTBa».

MeTaHpe}]MeTHbIe Pe3yJbTaThbl 06yqemm

Yyamuiicst JOJDKEH ymems.

COCTaBJISATh HA OCHOBE TE€KCTa TAaOIUIBI, B TOM uKcie ¢ npumeHenuem cpeacts UKT;

01 PyKOBOJICTBOM YUUTENS IPOBOJUTH OTIOCPEOBAHHOE HAOII0IEHUE

M0J1 PyKOBOJICTBOM y4UHUTelNs 0(OPMIISTh OTUET, BKIIOYAIOIINIA ONTMCaHUE SKCIIEPUMEHTA, €ro pe3yJibTaToB, BBIBOJOB;

OCYILIECTBIISATh MHAYKTUBHOE 0000IIeHHe (OT €AMHUYHOIO JOCTOBEPHOIO K OOIIEeMYy BEpPOSATHOCTHOMY), T. €. OIpEleNsaTh oOuue
CyIIECTBEHHbIE IPU3HAKH JIBYX U O0Jiee 00BEKTOB U (PUKCUPOBATH UX B (hOpME TOHATHUS WIH CYXKICHHUS;

OCYILIECTBIIATH JIEAYKTHBHOE 00001IeHNe (MOABEACHUE €MUHUYHOTO JOCTOBEPHOTO M0/ 00IIee JOCTOBEPHOE), T. €. aKTYaIU3UPOBATh MOHATHE
WIH CYXJIEHHE, U OTOKIECTBIIATH C HUM COOTBETCTBYIOIINE CYIIECTBEHHBIE IPU3HAKHU OJHOTO WM O0siee 00BEKTOB;

OIpENeNATh acleKT Kiaccu(puKaIumy;

OCYIIECTBIIATh KJIACCU(PUKALINIO;

3HATh M UCIOJIb30BATh Pa3INUHbIe (JOPMBI IPEACTABIECHUS KIaCCUDUKALIUH.

Tema 5. HU3MeHeHus, npoucxoasilime ¢ Bemecrsamu (12y)

[TonsiTue siBJIEHUM KaKk U3MEHEHUM, TPOUCXOISIIMNX C BEIIECTBAMU. SIBJIICHUS, CBS3aHHBIE C U3MEHEHUEM KPUCTAJTIMYECKOTO CTPOCHHMS BEIIECTBA MPH
MTOCTOSTHHOM €ro cocTaBe, Gpusnueckue sABjaeHuss. OU3NUECKUE SIBICHHUS B XUMUHW: TUCTUIUISAIMS, KPUCTAUIM3aIlMs, BBITAPUBAHKE U BO3TOHKA BCIIECTB,
HEeHTpUPYrUpOBaHUE.
SIBneHus, CBA3aHHBIE C U3MEHEHUEM COCTaBa BEUIECTBA, - XUMHUUECKHE peakuuu. [Ipu3Haku U ycaoBUs MPOTEKaHUsl XUMUYECKUX peakuuil. [lonstue
00 9K30- ¥ SHIOTEPMHUUECKUX peakiusax. Peakiuu ropeHus: Kak YaCTHBIN ClTydail 95K30TepMUYECKUX PEAKIUH, PO TEKAIOIINX C BbIACTICHUEM CBETA.
3aKOH COXpaHEHHS MacChl BEIIECTB. XHUMHUYECKHE ypaBHEHHsS. 3HaueHHEe HHAEKCOB U Kod(hduuuentoB. CocraBiieHHE ypaBHEHUN XHUMHUYECKUX
peaKkiuu.
Pacyetsl o xuMHYeckUM ypaBHEHUsIM. Perienne 3aqad Ha HaX0k/IeHHWE KOJIMYECTBA BEIIECTBA, MAaCChl WJIM 00beMa MPOJIyKTa PEaKIIUU 10 KOJTHYECTBY
BEIIECTBA, Macce MM 00bEMY HCXOJHOTO BEIECTBa. PacueTsl ¢ MCHOIb30BAaHUEM TMOHATHUS «I0Js», KOT/Ia HCXOHOE BEIIeCTBO JAaHO B BHJE pacTBOpa
C 3aJTaHHOM MacCOBOM J10JI€¥ paCTBOPEHHOTO BEUIECTBA MUJIU COJEPKUT ONPEAETIECHHYIO JOJI0 MPUMECEH.
Peaknuu paznoxenus. [loHarue o ckopocTu XumMuueckux peakuuii. Karanuzaropsl. @epMeHTHI.
Peakuuu coennnenus. Katanutudyeckue u HekatanuTuueckue peakuun. OOpaTumMbie U HEOOPATUMBIE PEAKIUH.



Peakuun 3amenieHus. DNEKTPOXUMUYECKUN PpsAJl HANPSHKEHUH METayuIOB, €r0 MCIOJIb30BAaHUE ISl IPOTHO3MPOBAHMS BO3MOXKHOCTH MPOTEKAHUS
peaxkuuil Mex/1y MeTajslaMU U pacTBOpPaMU KUCJIOT. Peakiiuu BITECHEHUS OJTHUX METAJJIOB U3 PacTBOPOB UX COJIEH APYrUMHU METAJUIAMH.

Peakiiun oomena. Peakiiuu HedTpanu3anuu. Y CIOBHS IPOTEKAHMS peakiuii 0OMeHa B pacTBOpax /10 KOHIIA.

Tunel xUMHUECKUX peakuuid (IO MPU3HAKY «YHCIO U COCTAaB MCXOJHBIX BEIIECTB M MPOAYKTOB PEAKLMM») Ha MpUMEpe CBOMCTB Bojbl. Peakius
Pa3ioKEHUs - AMEKTPOJIM3 BOJbl. Peakuuu coequMHEHUs - B3aMMOJAEWCTBHUE BOJBI C OKCHUAAMHU METAJJIOB M HeMeTayuioB. [loHSATHE «TrHIpOKCHUIIBI.
Peakuun 3amemieHus - B3aMMOJEHMCTBHE BOJbI C IIETOYHBIMH M IIEIOYHO3EMEIbHBIMM MeTajlaMu. Peaknum oOMeHa (Ha mpumepe THApOJIu3a
cynbhuIa ATIOMUHNS U KapOuja KaJiblus).

Pacuérnbie 3axaun. 1. Boruncnenre no XuMHYECKUM ypaBHEHUSIM MaccChl UM KOJIMYECTBA BEIIECTBA [0 M3BECTHOI Macce WM KOJIMYECTBY BEIIeCTBa
OJIHOTO M3 BCTYMAIOIIMX B PEAKIMIO BEIECTB WM MPOIYKTOB peakiuuu. 2. Beiuncienne maccol (KOJIMUECTBA BEIIECTBA, 00beMa) MPOAYKTa peakluy,
€CJIM U3BECTHA Macca MCXOJIHOTO BELIECTBA, COJIEPKAIIero ONnpeesieHHYI0 00 npuMecei. 3. Beruncnenue mMaccehl (KoyinyecTBa BeliecTBa, o0bema)
MIPOJIyKTa peaKuy, €ClIM U3BECTHA Macca pacTBOpa U MaccoBasi J10JIsl pACTBOPEHHOI'O BEIECTBA.

IlpeaMeTHBIE PE3VJabTATHI 06V‘IeHI/Iﬂ .

Yyamuiicst JOJDKEH ymems.
e iaccuuUUpPOBaTh XUMHUYECKHE PEAKIMH MO YUCIY U COCTaBY MCXOJHBIX BEHIECTB M NPOAYKTOB peakiuu; TerioBoMy 3ddexTy; Ha-
MIPaBJICHUIO POTEKAHUSI PEAKI[UH; YIaCTHIO KaTaanu3aTropa;
® ICIOJIb30BaTh TAOJIUILy PACTBOPUMOCTH ISl OINIPENEIEHNs BO3MOKHOCTH MMPOTEKAHUS peakuil 0OMeHa; d1eKTPOXUMHUUECKUN Psijl HallpsHKEHU
(aKTUBHOCTH) METAJIJIOB U1 ONPEEIIEHUs BOBMOKHOCTH NMPOTEKaHUSI peakLUii MEX/Ty METalJIaMU ¥ BOJHBIMU PAaCTBOPaMU KUCIIOT U COJIEH;
e Ha0mOIaTh U OMHUCHIBATh MPU3HAKK U YCIOBHS TEUEHUS XUMHUYECKUX pPEaKLMid, J1elaTh BBIBOJAbl Ha OCHOBAHMM aHaIW3a HaOJIOJEHUU 3a
AKCHEPUMEHTOM;
® [POBOJUTH PACUETHI [0 XUMUYECKUM YPABHEHUSAM Ha HaXOXKICHHE KOJIUYECTBA, MAcChl WIIM 00beMa MPOJIyKTa peakliy 10 KOJIMYECTBY, Macce
Wi 00bEMy HCXOJHOTO BEIIECTBA; C MCIOJB30BAaHUEM IMOHSITHUS «I0JIs», KOTJa MCXOIHOE BEIIECTBO JAaHO B BHUJAE PacTBOpa C 3aJaHHOMN
MacCOBOM JI0JIEil paCTBOPEHHOTO BEIIECTBA MJIM COJEPIKUT ONPEACTCHHYIO OO MTPUMECEH.
MeTtanpeaMeTHbie pe3yabTaThl 00y4eHHUSs

Yyamuiics JOJDKEH ymemsy.
® COCTaBJISITH Ha OCHOBE TEKCTa CXEMbI, B TOM uHnciie ¢ npuMeHenueM cpeacts UKT;
® CaMOCTOATEIHHO OOPMIISITH OTUET, BKIIOYAIOIINIA OIMCAHNUE HKCIIEPUMEHTA, €r0 PEe3Yy/IbTaTOB, BHIBOJIOB;
® ICIOJIB30BAaTh TaKOW BUJ MBICIEHHOTO (MI€abHOTO) MOJEIUPOBAHUS, KaK 3HAKOBOE MOJENUPOBaHUE (Ha MpUMEpe YpPaBHEHHM XUMHUYECKUX
peaxiuii);
e paznuyath 00BEM H COAEpIKAHHUE TTOHSITHIA,
® pa3iIMyaTh POJIOBOE U BUIOBOE MOHATHUS,



® OCYUIECTBJIATH POJIOBUA0BOE OINPEAEICHUE TOHSATHH.
Jemoncrpanuu. [Tpumeps! Gpusmueckux siBieHuil; a) miasneHue napaduna; 0) qudQy3us AyMHUCTHIX BEUIECTB C TOPSIICH JTaAMIOYKH HAKAJIHMBAHHS.
[TpuMepbl XUMHUYECKUX SBIICHUN: a) TOPEHHE MarHus; 0) B3aMMOJICHCTBUE COJITHOW KUCIOTHI C MPaMOPOM HJIM MEJIOM; B) TIOJYYCHUE THIPOKCHIA
meau (I1); r) pacTBopeHue MoJiydeHHOro TMIPOKCHJA B KUCIOTaX; /M) B3aumojeiictBue okcuaa menu (II) ¢ cepHoil KuCIOTON mpu HarpeBaHuu; €)
pas3ioKeHue IepMaHraHaTa Kajlus; 5K) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METAJUIaMH.

JlaGopaTopublie onbIThl. 3. CpaBHEHHE CKOPOCTH HCIIAPEHHS BOJBI M CIHPTAa MO HMCYEC3HOBEHWIO MX Kareidb Ha (WIBTPOBaIbHON Oymare. 4.
Oxucrnenve Meau B IUIAMEHU CIHMPTOBKU WM ropenku. 5. IloMyTHeHHe M3BECTKOBOM BOJbI OT BBIABIXa€MOIO yrjekucioro rasza. 6. Ilomyuenue
YTJIEKUCIIOTO ra3a B3auMOACHCTBUEM COJIbI M KUCIIOTHI. 7. 3aMerienre Meau B pacTBope xiopuaa Meau (II) xxenezom.

IIpakTHyeckass padora Ne S.IIpu3Haky XUMHUYECKUX PEAKIIMIA.

IlpeaMeTHBIE PE3VJabTATHI 06V‘IeHI/Iﬂ .

VYyamuiicst JOJDKEH ymems.
e oOpamarhscs ¢ J1abopaTopHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMU TPHUOOPaAMU B COOTBETCTBUU C TIPABUIIAMHU TEXHUKH 0€30TIaCHOCTH;
®  BBINOJHATH MPOCTEHINHE MPUEMbI pabOTHI ¢ 1a00PaTOPHBIM 000 PYIOBAHHEM: JTAOOPATOPHBIM IITATUBOM; CTUPTOBKO;
e HaOm0/aTh 3a CBOMCTBAMU BELIECTB U SIBJICHUSAMHU, IPOUCXOASIIMMHU C BEIIECTBAMU;
®  OIUCHIBATh XMMHUYECKUN HKCIIEPUMEHT C IOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) 3bIKA U SI3bIKA XUMHUU;
JIeNlaTh BBIBOJIBI 110 pe3yJibTaTaM MPOBEJCHHOIO HKCIIEPUMEHTA;
® TOTOBUTH PACTBOPHI C OIIPEICICHHOI MaccOBOM J10JIeil paCTBOPEHHOT'O BEIIECTBA;
® [IPUTOTOBHUTH PACTBOP M PACCUUTATh MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O B HEM BEIIECTBA.

MertanpeaMeTHble pe3yJabTaThl 00y4eHust

Yyamuiics JOJDKEH ymems.
CaMOCTOSITEIIPHO HCITOJIB30BaTh OTIOCPE0BAaHHOE HAOIIOICHHE.

Tema 6. Teopwusi 3JIEKTPOJIHTHYECKONH THCCOMUANMH H CBOICTBA KJIACCOB HEOPraHUYECKHX coequHeHn (22 u)

[TonaTne 00 >IEKTPOJUTHUECKON IUCCOLMALUU. DICKTPOJIUTHl U HEINEKTPOIUTHI. MeXaHU3M HUCCOLMALMH 3JEKTPOJIUTOB C PA3IMYHBIM THIIOM
XUMUYeCKOH cBs3u. CTeneHb MEeKTPOIUTHYECKOH Tuccoruanui. CHIIbHBIE U c1a0ble IIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUU AIIEKTPOIMTHYECKOH auccoumanuu. MoHHBIE ypaBHEHUS peakiuil. YCIOoBUS MPOTEKAaHUS PEaKIUH OOMEHa MEXIy
JJIEKTPOJIMTAMHU 10 KOHIIA B CBETE€ HOHHBIX IIPEICTABICHUMN.



Krnaccudukarus HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccuduxanus. Juccorumanusi KUCIOT U UX CBOMCTBA B CBETE€ TEOPHUH DJIEKTPOJUTUYECKON Aucconuanuu. MojaeKyaspHble 1 MOHHbBIC
YpaBHEHHUs peakuui KUciaoT. B3aumoeincTBie KUCIOT ¢ METAJUIaMH. DJIEKTPOXUMHUYECKUN psij HANpsDKEHU MeTauioB. B3aumoneiicTBue KucioT ¢
OKCHJAMHU METaJUIoB. B3anMoAeNCTBHE KHUCIOT C OCHOBAHUSIMM - PEAKUHS HEWTpanu3auuu. B3aumMoneincTBhe KHUCIOT ¢ coisiMH. Mcronp3oBaHue
Ta0JIUIBI PACTBOPUMOCTH ISl XaPAKTEPUCTHKH XUMUYECKUX CBOHUCTB KUCIIOT.

OcHoBanus, ux kiaccudukanus. Jlucconuanusi OCHOBaHUM M WX CBOWCTBA B CBETE TEOPHH AJIEKTPOJIUTHYECKOW Aucconuaimu. B3aumonencTBue
OCHOBAHHUH C KHCIIOTaMH, KUCIOTHBIMH OKCHUIAMH U cOJisiIMH. Vcmonb3oBaHue TaOIUIIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMHUYECKHUX CBOWUCTB
OCHOBaHUM. Pasnoxenne HEpPaCTBOPUMBIX OCHOBaHUH Ipu HarpeBaHUM.
Conu, ux kjaccuUKaIUs U JUCCOLMAIMS PA3IUYHBIX THUTOB cojeil. CBoWcTBa cojied B CBETE€ TEOPUHU DIICKTPOJIUTHYECKOW TUCCOIHAIUU.
B3anmopeiictBue cojieid ¢ MeTalJlaMH, YCIIOBUS TPOTEKAHUS 3THUX peakiui. B3anmonaelcTBue cojied ¢ KHUCIOTaMH, OCHOBAHUSAMHM M COJISIMH.
Hcnons3oBanne TaOIHUITBI pACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMUUECKUX CBOUCTB COJICH.

O06o01menre cBeIeHnit 00 OKCHIaxX, MX KJIacCU(PUKAIMA U XUMUYECKUX CBOMCTBAX.

['eneTnyeckue psAsIbl METAIIOB ¥ HEMETAJUIOB. [ 'eHeTHYECKas CBSI3b MEXIY KiIacCaMU HEOPTraHUYECKUX BEILIECTB

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakui. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHE.

Peakunun noHHOrOo 0OMEHa M OKHUCIIUTENBHO-BOCCTAHOBUTENbHbBIE peakuuu. COCTaBleHHE YpaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil
METO/IOM 3JIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAUIOB U HEMETAJUIOB, KUCJIOT U COJIeH B CBETE MPEJICTABICHUN 00 OKHUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX MPOIIECCaX.

IIpeaMeTHbIE PEe3YbTAaThl 00VUEHMNS:

VYyamuiics 10JDKEH ymems.

HCIIOJIb30BATh IIPpHU XaPaKTCPUCTUKE HpeBpaI_HCHI/Iﬁ BCIICCTB IOHATHA: «PACTBOP», «QICKTPOJIUTHUUYCCKAA AWCCOLUALUA», «BJICKTPOJIHUTHI»,
CHEIJICKTPOJIUTEI», «CTCICHL AUCCOLNMAIHNU», «CHUIBHBIC JJICKTPOJUTED, «crnaoble QJICKTPOJIUTBD), «KATHOHBI», «AHHUOHBI», «KHUCIIOTbBD»,
«OCHOBaHMHsA», «COJIN», KNOHHBIC PEAKIIUN)), «Heconeo6pa3yfomne OKCHUABI», «coneo6pasy10ume OKCHUIBI», KOCHOBHBIC OKCHAbI», «KHCJIOTHBIC
OKCHAbD», «CPpEAHHC COJIU», «KHCJBIC COJIN», «OCHOBHBLIC COJIN», «TeHETHYECKUM paa», «OKHCIHUTCIIBHO-BOCCTAHOBUTCIIbHBIC PCAKIUN,
«OKHCIIUTECIb», KBOCCTAHOBUTCIIb», KOKHUCICHHUC), «BOCCTAHOBJIICHHUC),

OIIKUCBIBATH PACTBOPCHHUEC KaK (1)I/IBI/IKO-XI/IMI/I‘IGCKI/II‘/‘I mpouecce;

WIUIIOCTPpUPOBATE MPHUMEPAMU OCHOBHBIC IIOJIOKCHHA TCOPHUU SHCKTpOHHTH‘leCKOﬁ aucconanuy; TEHETUYCCKYHO B3aMMOCBA3b MCKAY
BCIICCTBAMH (HpOCTO@ BCIICCTBO — OKCUJ — T'HMAPOKCU — COJ'IB);

XapaKTepUu3oBaThb O6H_[I/Ie XHMHUYECKHE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHUJ0B, KHCJIOT, OCHOBAaHMH M COJIEH C MO3ULIHH TCOPpUH
SHGKTpOHHTquCKOﬁ Aucconmnanu; CynHOCTb SHGKTpOHHTquCKOﬁ JHUCCOLIMAIIN BEIISCTB C KOBAJICHTHOM HOHﬂpHOﬁ 1 MOHHON XHMHUYECKOM
CBA3bIO; CYITHOCTb OKHUCIIMTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;

MNPpUBOIUTL MMPUMCEPBI peaKL{Hﬁ, IMOATBCPIKAAOIINX XUMUYCCKHUC CBOMCTBA KHCJIOTHBIX M OCHOBHBIX OKCHJOB, KHCIIOT, OCHOBaHHH U CO.]'IGfI;
CYIICCTBOBAHHNEC B3aNMOCBA3U MCIKAY OCHOBHBIMU KJIACCaMU HCOPTaHNUYCCKUX BCIICCTB,



e KJaccu(UIMPOBATh XUMUYECKHE PEAKIINHU 10 «M3MEHEHHIO CTEIICHEW OKHMCIICHUS IIEMEHTOB, 00pa3yIOIINX pearupykolfe BEIIECTBAY;

® COCTaBJISITb ypaBHEHUS 3JIEKTPOJIUTHUECKON IUCCOLMALMU KUCIIOT, OCHOBAHUN U COJIEH; MOJIEKYJSpPHbIE, ITOJIHbIE U COKpAIlEHHbIE NOHHbIE
YpaBHEHHUS PEAKIHIl ¢ ydacTHEM 3JIEKTPOJIUTOB; YPaBHEHUsI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi, UCIOIb3ys METOJ 3JIEKTPOHHOTO
OanaHca; ypaBHEHHUS PEaKIWH, COOTBETCTBYIOIIUX ITOCIIEIOBATEIBHOCTU («IIETIOUKE») MPEBPAIICHUI HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX
KIIACCOB;

OTPEEINATh OKUCINUTENb U BOCCTAHOBUTENb, OKUCIIEHNE U BOCCTAHOBJICHHE B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUX;

YCTaHaBJIMBATh IPUUYNHHO-CJIEICTBEHHBIE CBSI3U: KJIaCC BELIECTBA — XUMUYECKHE CBOWCTBA BEIIECTBA;

HaOJII0IaTh U OMUCHIBATh PEAKIIMU MEXKy JIEKTPOJIUTAMU C IIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKA U SI3bIKA XUMHUH;
MIPOBOJUTH OMBITHI, TOATBEPKAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEILIECTB.

MetanpeaMeTHsblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJDKEH ymems.
e JieTaTh MMOMETKH, BBIITUCKH, IATHPOBAHUE TEKCTA,
COCTaBJIISATh JAOKJIAT;
COCTaBJISITh HA OCHOBE TEKCTa TpaduKu, B TOM uucie ¢ mpuMeHeHuem cpencts MKT;
BJIIETh TAKUM BHUJIOM H3JI0KEHUS TEKCTa, KaK PAcCyKICHHE;
WCIO0JIb30BAaTh TAKOW BUJ MBICICHHOTO (MIE€albHOT0) MOJEIMPOBAaHUS, KaK 3HAKOBOE MOJEIMpPOBaHUE (HA NMpUMEpPE ypaBHEHHH peakuuit
JMICCOLIMAIIMU, HIOHHBIX YPaBHEHUN peaklui, MOIypeakiiii OKUCIEHUS-BOCCTAHOBIICHHUS);
® pa3nMyYaTh KOMIIOHEHTHI JOKa3aTeIbCTBA (TE3UC, apryMEHTHI U (OpMy JOKA3aTEeIbCTRA);
®  OCYUIECTBJIATH MPSAMOE HHIYKTUBHOE JOKA3aTeNbCTBO.

JemoncTpanuu. lcnbiTanue BEHNIECTB M UX PACTBOPOB HA BJIEKTPONPOBOJHOCTH. 3aBUCUMOCTH 3JIEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT
KOHIICHTpanuu. B3auMoaeiicTBre 1MHKa ¢ cepoit, CostHOM KucinoToH, xiaopuaom meau (II). ['openne maruusi.

JlaGopatopHble onbIThbl. 8. Peakuuu, xapakTepHble ISl PacTBOPOB KUCIOT (CONSIHOM miM cepHoi). 9. Peakuuu, xapakrtepHble Ui pacTBOPOB
mienoueil (rupokcuaoB Hatpust uiau kanus). 10. IToayuenue u cBoiicTBa HEpacCTBOPUMOIo OCHOBaHuUs, Hanpumep rugpokcua meau (II). 11. Peakuuwy,
XapakTepHbIe Ul pacTBOPOB cojiei (Hampumep, A1 xiaopuaa meau (I11)). 12. Peakiuu, xapakTepHble Ui OCHOBHBIX OKCHJIOB (Hampumep, AJIs OKCHIa
Kanblud). 13. Peakiuu, xapakTepHble U KUCIOTHBIX OKCHJIOB (HapuMep, Il YIJIEKUCIIOTo ra3a).

IIpakTnyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBAHUM, OKCHJIOB U COJIEH.

IIpakTnuyeckas padora Ne 7. Pemenne 3KkCriepuMEHTAIBHBIX 3a/ad.

IIpeameTHBIE pe3ybTaThHI 00y4eHUSs



Yyamuiicst JOJKEH ymems.

oOpararscs ¢ 1adbopaTOpHBIM 000PYIOBAHUEM U HArpeBaTeIbHBIMH TPUOOPAMH B COOTBETCTBUU C IMPaBUIIAMH TEXHUKH 0€301IaCHOCTH;
BBITIOJTHATH TIPOCTEHUIITNE TIPUEMbI OOpAICHHSI ¢ JTa00paTOPHBIM 000PYAOBaHHEM: JTa00PATOPHBIM IITATHBOM, CTUPTOBKOM;

HaOJIIOAaTh 32 CBOMCTBAMU BEIIECTB U SIBIICHUSIMH, TTPOUCXOISIIIIUMU C BEIIECTBAMU;

OTIMCHIBATh XUMHUECKHI IKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJTM POJTHOTO) SI3bIKA U SI3bIKA XUMHH,

JIeJIaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTaHpe}]MeTHbIe Pe3yJbTaThbl 06yqemm

VYyamuiicst JOJDKEH ymems.
® OIpeneNsTh, UCXOd U3 yueOHOH 3a7aun, HEOOX0AUMOCTh HETIOCPEICTBEHHOTO HIIM ONTOCPEIOBAHHOTO HAOIIOCHMS;
®  CaMOCTOSATENIbHO (POPMHUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHUA K YPOBHIO ITOAI'OTOBKHA BbIITY CKHUKOB.

BbINYCKHUK HAYYUTCH:
* OIUCHIBATh CBOMCTBA TBEP/IBIX, )KUAKUX, TA3000pa3HBIX BEIIECTB, BHIICISA UX CYIIECTBCHHBIC TPU3HAKH;

* XapaKTepU30BaTh BELIECTBA II0 COCTAaBYy, CTPOEHUI0 WU CBOMCTBAM, YCTAHABIUBAaThb IPUYMHHO-CICICTBCHHBIC CBA3M MEKIY JaHHBIMU
XapaKTEePUCTUKAMU BEILECTBA;

* PaCKpbIBATH CMBIC]I OCHOBHBIX XMMHYECKHUX IOHATHH «aTOM», «MOJIEKYJIa», «XUMHUYECKHN IEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIECTBOY,
«BAJIEHTHOCTBY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMMHY;

* 1300pakaTh COCTaB MPOCTEHUIIMX BEILECTB C IOMOIIBI0 XUMUYECKUX (OPMYNI M CYIIHOCTh XMMMYECKMX PEAKLUH C MOMOIIBIO XMMHUYECKHX
YPaBHEHUH;

* BBIYUCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MAaccChl BEILECTB, a TAKKE MACCOBYIO JIOJI0 XMMHMYECKOIO 3JIEMEHTA B COCIMHEHUSX IS
OLICHKH MX IPAaKTHYECKOM 3HAYUMOCTH;

* CpPaBHUBATh 110 COCTAaBY OKCHJIbI, OCHOBAHHUSI, KUCIIOTBI, COJIU;

* KJTacCU(UIUPOBATH OKCH/II U OCHOBAHUS IO CBOMCTBAaM, KUCJIOTHI M COJIH 110 COCTaBY;

* [10JIb30BATHCS J1A00PATOPHBIM 00OPYIOBAHUEM M XUMUYECKOH MOCYI0M;

* IPOBOJIUTh HECIIOKHBIE XMMHUYECKHE OTBIThI U HAOIIOAECHNUS 3a N3MEHEHUSMHU CBOMCTB BEILECTB B MPOLIECCE MX MpeBpalleHnii; coOmo1aTh MpaBuia
TEXHUKU 0€30MaCHOCTH MPU NPOBEIEHUH HAOIIOACHUIN U OTIBITOB;

* pa3nIu4aTh SKCIEPUMEHTAIBHO KHCIOTHl M LIENOYH, TOJIb3YsACh MHAMKATOPAMHU; OCO3HABATh HEOOXOIMMOCTh COOMIOEHHUS Mep 0e30MacHOCTH MpH
oOpalIeHny ¢ KUCIOTaMH U IIeJI0YaMu.



* pacKphIBaTh CMbICH nepuoandeckoro 3akona . M. Menneneesa;

* OIMCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POPMY MEPHOMUECKON CUCTEMBI XUMUYECKUX HIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SIEp W PACHpPEACTICHHUE YHCIa SJIEKTPOHOB IO DJIEKTPOHHBIM CJOSM aTOMOB XMMHUYECKHX 3JEMEHTOB MajIbIX
MIEPUO/IOB MEPHOANYECKON CHCTEMBI, a TAK)KE KaIns U KaJIbIHUS;

* pa3nu4aTh BUABI XUMHUECKOW CBS3U: HOHHYIO, KOBAICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HENOJISIPHYIO i METAJTHUECKYIO;

* 1300pakaTh JIEKTPOHHO-HOHHBIE (DOPMYITBI BEIIECTB, 00Pa30BAHHBIX XUMHUYECKIMH CBS3SIMHA Pa3HOTO BH[IA;

* BBISIBJISITH 3aBUCHIMOCTH CBOMCTB BEIIECTB OT CTPOCHUS HX KPUCTAJUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJICKYIISIPHBIX, METAJUIMYECKUX;

* XapaKTepU30BaTh XUMHUECKUE SJIEMEHTHI U UX COCAMHEHUS Ha OCHOBE TOJIOKEHUS 3JIEMEHTOB B MIEPUOJINIECKON CHCTEME U 0COOCHHOCTEH CTPOCHHS
UX aTOMOB;

* XapaKTepu30BaTh HAYYHOE M MHPOBO33PEHYECKOE 3HAUYEHHE TEPHOJMUECKOTO 3aKOHA W TEPHOAMYECKOH CHUCTEMBl XHMHYECKHX D3JIEMEHTOB
. Y. MenneneeBa; * 00bSCHATH CyTh XUMHUYECKUX IPOLECCOB U UX MPUHIMIUAIBHOE OTINYHE OT (PU3HUECKUX;

* Ha3bIBaTh MIPU3HAKH U YCIOBHS MPOTEKAHMS XMMUYECKUX PEAKITHIA,

* YCTAHABJIMBATh MPHHAIC)KHOCTh XUMHUYECKOW PEAKIMH K OMpeAeIEHHOMY THUIY IO OJHOMY M3 KJIACCH(PMKAIMOHHBIX MPHU3HAKOB: 1) 10 YHCIy U
COCTaBYy UCXO/IHBIX BEIIECTB U MPOJYKTOB PEaKINU (PEaKIUu COSAMHEHUS, Pa3JIoKEeHHUs, 3aMEIIeHHs 1 00OMEHa); 2) TI0 BBIICIICHUIO WIIH MTOTIIOMICHUO
TEIUIOTHl (peakUuu SK30TePMUYECKHE U JHIOTEPMHUYECKHE); 3) [0 M3MEHEHHUIO CTENeHEeH OKHUCICHHUS XUMHUYECKUX DJIEMEHTOB (peakuuu
OKHCITUTEILHO-BOCCTAHOBUTEIBbHEIE); 4) TI0O 00paTUMOCTH TIporiecca (peakiuu 00paTuMbie 1 HEOOpaTUMBIE);

* COCTaBJISITh YPAaBHEHUSI DJICKTPOJIUTHUECKOMN JUCCOIUAIIMM KUCIIOT, IIEJI0Yeil, coyeli; MOIHbIE U COKpalllEHHbIE HOHHBIE YpaBHEHUSI peakluii oOMeHa;
YpaBHEHHUS OKUCITUTEILHO-BOCCTAHOBUTENBHBIX PEAKIINN;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKMX pEaKIHi 1o ¢opMynamM/Ha3BaHUAM HCXOJHBIX BEIIECTB; ONPENENATh HCXOAHbIE BEIIECTBA IIO
(dbopmynam/Ha3BaHUSAM IPOAYKTOB PEaKIIHH;

* COCTaBJISITh ypaBHEHUS PEaKLMi, COOTBETCTBYIOIIUX MOCIEIOBATEIBHOCTH («IIEMOYKe») MPEBPAIEHUN HEOPraHMYEeCKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB;

* BBISIBJIATH B IIPOIIECCE IKCIIEPUMEHTA MIPU3HAKU, CBUAETEILCTBYIOIIUE O MPOTEKAHUNU XUMUUYECKOH peakiuu;

* IPUTOTOBIIATH PACTBOPHI C OMPEIEIEHHON MacCOBOIl J10Jiel paCTBOPEHHOTO BEILIECTBA;

* OIIPENIeNSTh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U IIEJI0OUEH M0 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEaKIUH, MOATBEPKAAIOIINE HATMYUE B BOJIHBIX PACTBOPAX BEIIECTB OT/IEIbHBIX HOHOB

* OIIpENIeNATh MPUHAICKHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY M3 H3yYCHHBIX KIIACCOB/TPYII: METaUIbl U HEMETaJUIbl, OKCUIbI, OCHOBAHMUS,
KHUCIIOTBI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 110 UX HAa3BaHUSM;

* ONPEAETATh BaJICHTHOCTh M CTENEHb OKHCICHHS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPraHMUYECKMX COEAMHEHHH MO BAaJIEHTHOCTSM M CTEMEHSM OKHCICHMS SJIEMEHTOB, a TaKkKe 3apsJaM MOHOB, YKa3aHHBIM B
TabJIUIEe PACTBOPUMOCTH KUCIOT, OCHOBAHUI U COJEH;



* OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3NIECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAUIOB U HEMETAJUIOB) M UX BBICIIMX OKCHJIOB,
00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO M TPETHETO MEPHOIOB;

* Ha3bIBAaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE JUIsl TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBAaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE JUIsl KAXKJIOTO U3 KIaCCOB HEOPTAHUYECKUX BELECTB: KUCIIOT, OCHOBaHUI, coJieH;

* [IPUBOJIUTH IIPUMEPBI PEAKLIUM, TOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPraHUYECKNX BEUIECTB: OKCHUIOB, KUCIIOT, OCHOBAaHUH U COJIEH;

* OIPEAEIIATH BEMIECTBO-OKUCIUTEID U BEIIECTBO-BOCCTAHOBUTEND B OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX;

* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OanaHC (U1 U3YYEHHBIX Peakiuil) Mo NpeUI0KEHHBIM CXeMaM peakLnii;

* IPOBOJIUTH JIAOOPATOPHBIE OTBITHI, TOATBEPKAAIOIINE XUMUUECKHUE CBOMICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

BLIHVCKHI/IK IMOJIVUUT BOSMOKHOCTb HAVUUTHLCH:

* IPAaMOTHO 00paIaThCs C BEIIECTBAMH B ITOBCETHEBHOM JKHU3HH,

* 0CO3HaBaTh HEOOXOAMMOCTH COOFOICHHSI TPABHIT SKOJIOTUIECKH OE30TTaCHOTO IMOBEACHUS B OKPYKAFOIIEH MPUPOTHON Cpejie;

* IOHUMATh CMBICI U H606XOJII/IMOCTB CO6J'IIO,ZIGHI/I${ HpeﬂHHcaHHﬁ, npeaiara€MbiX B UHCTPYKIUAX IO HCIIOJIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM
XUMHUHU U OP.;

* HCTIOJIb30BaTh MPHOOPETEHHBIC KIIOYEBBIE KOMIIETEHTHOCTH IPH BBITIOJHEHUH HUCCIEIOBATEIBCKHX MPOEKTOB 10 M3YYCHHIO CBOWCTB, CIIOCOOOB
MOJTyYCHHUS U PACIIO3HABAHUS BEIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YS CPECTBA YCTHON M MUCHMEHHOW KOMMYHHUKAIIMU MPHU paboTe ¢ TeKCTaMHU ydeOHUKa U
JOTIOJTHUTEIHPHOHN JIUTEPaTypOid, CIIPAaBOYHBIMHU TaOIUIIAMHU, MPOSBIISATH TOTOBHOCTh K YBXCHHIO WHOW TOYKH 3PEHHS MPH OOCYKICHHH PE3yIbTaTOB
BBITIOJTHEHHOUW pabOTHI;

* 0O0OBEKTHUBHO OIICHWBaTh HH(OPMAIMIO O BEHIECTBAX M XWMHUYECKUX IPOIECCaX, KPUTUYECKH OTHOCHTHCS K IICEBIOHAYYHOH HWH(OpMAIUH,
HEI0OPOCOBECTHOM peKIIaMe, KacarolIencsl HCIIOJIb30BaHMsI Pa3JINYHBIX BEIIECTB.

* OCO3HABaTh 3HAYCHHE TCOPETUUCCKUX 3HAHUH JUTS MPAKTHUYECKON JICATEIILHOCTH YEIIOBEKA,;

* ONMCHIBATh U3YYCHHBIC OOBEKTHI KAK CUCTEMBI, PUMEHSIS JIOTUKY CHCTEMHOTO aHAIIN3a;

* IPUMEHSThH 3HAHUS O 3aKOHOMEPHOCTSX MEPHOIUYCCKON CHCTEMbI XUMUYECKUX AJIEMEHTOB ISl OOBSCHCHHS U TPEIABUICHHUS CBOMCTB KOHKPETHBIX
BEIIICCTB;

* pa3BUBaTh MH()OPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIJIyOJieHHsI 3HAHUH OO0 MCTOPUM CTAHOBJICHHS XMMHUYECKOW HAYKH, €€ OCHOBHBIX
MOHATHUH, IEPHOANICCKOTO 3aKOHA KaK OJTHOTO M3 BaXKHEHIIINX 3aKOHOB MPUPO/IbI,  TAK)KE O COBPEMEHHBIX JIOCTHIKCHHUSX HAYKH U TCXHHUKH.

* COCTaBJISITh MOJICKYJISIPHBIC U TIOJTHBIC HOHHBIC YPABHEHHUS TI0 COKPAIIEHHBIM HOHHBIM YPaBHCHUSIM;

* IPUBOIUTH IPUMEPHI PEAKIUH, MOATBEPKAAIONINX CYIIECTBOBAHUE B3aUMOCBSI3U MKy OCHOBHBIMHU KIIACCAMH HEOPTaHUYECKHUX BEIIECTB;

* POTHO3UPOBATH PE3YNbTATHI BO3ACUCTBUS PA3IHMUHBIX (PAaKTOPOB HA U3MEHEHHE CKOPOCTU XUMUYECKOM PEaKIui;

* IPOTHO3UPOBATH PE3YNbTATHI BO3ACHCTBUS PA3THMUHBIX (JaKTOPOB HA CMEIIEHHNE XUMUYECKOTO PAaBHOBECHSL.

* POTHO3UPOBATH XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;




* IIPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MMPOABIATL OKHUCIIMTCIBHBIC NI BOCCTAHOBUTCIILHLIC CBOIICTBA C y‘-IéTOM CTCIICHS I OKHMCIICHUS 9JICMCHTOB,

BXOJISIIINX B €TI0 COCTaB;
* BBISIBJISITH CYILIECTBOBAHME FEHETUYECKON B3aMMOCBSI3M MEX/Yy BEIIECTBAMU B PSLY: MMPOCTOE BEIIECTBO — OKCUJ — TUJIPOKCHUI — COJIb;
* OpraHu30BbIBATh, IPOBOJIUTH YYEHHUUECKUE MPOEKTHI MO UCCIEIOBAHUIO CBOMCTB BEUIECTB, UMEIOIINX BAXKHOE MPAKTUUYECKOE 3HAUECHUE.

MeTtoauueckne 0COOEHHOCTU U3yUeHUs MpeaMeTa:

3HAYUTENTFHOE MECTO B COJIEPKAHUU Kypca OTBOJUTCS XUMUYECKOMY dKCriepuMeHTy. OH BBITOTHSAET POJb UCTOYHHUKA 3HAHUM, CITY)KUT OCHOBOH JUIS BBIABIKEHUS U
MPOBEPKH THIIOTE3, CPENCTBOM 3aKPEIUICHUS] 3HAHWH, YMEHUN W YMEHUH, METOJOM KOHTPOJSl YCBOEHHS Marepuana, cOpMHUPOBAHHOCTH YMEHHUH M HAaBBIKOB.
XUMHUUECKUH IKCIIEPUMEHT COUYETACTCs C IPYTHMHU CPEACTBAME OOyUYeHHsI, B TOM YHCJIE C ayJMOBU3yaIbHBIMHU, CPEJICTBAMU HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHHA.
[IporpamMma HampasiieHa Ha GpopMUpoOBaHHE 00IIey4YeOHBIX YMEHHI 1 HABBIKOB: YUeOHO-YIPaBICHUECKHUX, Y4eOHO-KOMMYHUKATUBHBIX, Y4eOHOMH(POPMAITMOHHBIX
YMEHUI ¥ HaBBIKOB, MH()OPMAIMOHHBIX KOMIIETEHTHOCTEW, KOMIIETEHTHOCTEH paspelieHusi mpodiieM, CIIOCOOOB JIEATEIBHOCTH: CPaBHEHHE, COIMOCTaBJICHHE,

pamKUpOBaHUE, aHATIN3, CHHTE3.



Temamuueckoe naanupoeanue no xumuu, 8 Kace,

(2 uaca ¢ neoeno, 6cezo 70 uacos, uz nux 2 uaca pezepe)

YMK O.C. I'abpuenana.

Ne | HaumeHnoBaHnue TeMbl Bceero N3 Hux
n/m 4acoB
IIpakTyeckue padoThl Koutpoan ypoKu
HbIE
padoThI
1. | Tema 1.BBenenue 6 Nel,No2. ITpuémsbr oOparieHus ¢ 1adopaTOPHBIM 000PYJIOBAaHUEM H 4
HaOIIOZICHHE 32 TOPSIIEH CBEYOH.

2. | Tema?2. 7 K.p. Nel 6
ATOMBI XUMHYECKHAX DIIEMEHTOB

3. | Tema3. 5 5
IIpocTheie BeniecTBa

4, Tema 4. 16 Ne3. AHanu3 Mo4YBbI U BOJEL. K.p. Ne2 13
CoenrHEHUS XHMHYECKAX Ne4. TlpuroToBiieHHE pacTBOpa caxapa ¢ 3aJJaHHOW MacCOBOM JTOJIeH
3JIEMEHTOB pPacTBOPEHHOI'0 BEIIECTBA.

5. | Tema 5. 12 No5. Tlpu3Hakyu XUMHYECKUX PEaKLIMi. K.p. Ne3 10
M3MeHeHus1, TpOUCXOASIINE C
BEIIIECTBAMU.

6. Tema 6. 22 Ne6.CBoiicTBa KHCIOT, OCHOBAaHHMI, OKCHIOB 1 COJICH. HTrorosast 19
PactBopenue. PactBopsl. CBoiicTBa Ne7. Pemrenue skcriepuMeHTaNbHBIX 3aa4. K.p. Ne4
PacTBOPOB AJIEKTPOIIUTOB.
Pe3zepB 2
Hroro: 68 7 4 59

TemaTHueckoe INIAHUPOBAHUEC 110 XMMHH, 9 RJIacCC,




(2 yaca B HefeJ110, Bcero 68 yacoB, U3 HUX 2 yaca - pe3epBHOEe BpeMs)
YMK O.C.I'abpuensina.

Ne B T.4.
HaumenoBanue TeMbl Bcero uacos
n/n YPOKH [MpakTuueckue paboThI Kontp.pabotsr
1. IToBTOpEHKE OCHOBHBIX BOIIPOCOB Kypca 6 6
8 kiacca.
2. Tema 2. 17 15 [paktudeckas padora Nel. «[lomydenue u cBoiicTBa K.p.Nel
Meramibt COEIMHEHU METAJIOB
3. Tema 3. 22 IIpaktraeckas pabora Ne 2.». Pemenue K.p.Ne2
Hemeramisl JKCIEPUMEHTAJIBHBIX 3a/1a4 110 Teme: «Iloarpynna
KHCIIOPOJIay
26 IIpaktuueckas padora Ne 3. DKcriepuMeHTaIbHBIC
3amaun 1o teme: «lloarpymmel a3ota u yriaeponay.
IIpaktrdaeckas pabora Ne 4. [Tomydenue, cooupanue u
pacro3HaBaHUeE Ta30B.
4. Tema 4. 11 11
Opraanyeckrie COSTMHCHUS
5. O06001eHne 3HaHUI 110 XUMUH 33 KypC 3 7 K.P.Ne3utorosas
OCHOBHOM IIKOJIbI
6. Pezeps
Hroro 68 63 4 3

Tema 1. BBenenne B xummnio (6 4)

XuMus — HayKa O BCHIECTBAX, UX CBOMCTBaX U NNpECBpALICHUAX.

COJEPKAHUE U3YYAEMOI'O KYPCA
COJAEPKAHUE U3YYAEMOI'O KYPCA

8 KJIACC




[ToHsiTHE 0 XUMUYECKOM JIEMEHTE U (JOPMax €ro CyIIeCTBOBAHHS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CJIOXKHBIX BEIIECTBA

[IpeBpamenus BemecTB. OTINYNE XUMHUYECKUX PEAKIUH OT (PU3UUECKUX SBICHUN. POIb XMMUU B )KU3HU YEIOBEKA.

KpaTkue cBeneHus U3 UICTOpUM BO3HUKHOBEHUS U pa3BuTus xumuu. [lepuon anxumuu. [lonsarue o punocodckom xkamue. Xumus B XVI B. PazButue
xumun Ha Pycu. Ponp oTeuecTBEHHBIX YUEHBIX B CTAHOBJIEHHUU XHUMHUYECKOW Hayku - pabotrsl M. B. JlomonocoBa, A. M. byrneposa, /. U.
Menneneesa.

XuMuYeckasi CUMBOJIMKA. 3HAKW XMMHUYECKUX 3JIEMEHTOB M INPOMCXOKJEHUE MX Ha3BaHMM. Xumuueckue Gopmysbl. MHAEKCH U KO3()PUIIMEHTHI.
OTHOcUTENbHBIE aTOMHAs M MOJIEKYJIsIpHas Macchl. PacueT MaccoBO 10JIM XUMHUYECKOTO 3JI€MEHTa M0 (POpMyIie BEIECTBA.

[Tepromuueckast cucrema XuMudeckux aemMeHToB J{. V1. MeHpeneeBa, ee CTpyKTypa: MaJible U OOJIBIITNE TIEPHUOJIbI, TPYIIILI U MOATPYIIHI (TJIaBHAS U
no6oyuHas ). [leproandeckas cucTemMa Kak CIpaBOYHOE TIOCOOUE TS TIOJTyYSHUS CBEJICHUN 0 XUMUYECKHX dJIEMEHTaX.

Pacuérnbie 3agauu. 1. Haxoxaenne 0OTHOCUTENbHON MOJIEKYJISIPHOI MacChl BEIIECTBA 0 €r0 XUMUYecKoil (opmyse. 2. Beraucienne MacCoBOM J10JIH
XAMHYECKOTO DJIEMEHTA B BEIIECTBE IO €ro opmyIie.

IIpakTHyeckass padora Ne 1

[IpaBuna TeXxHUKN 6€30MACHOCTH TIPU paboTe B XUMUYECKOM KabuHete. JlabopaTopHoe 00opyaoBaHKE M OOpAIIEHUE C HUM.

IIpakTuyeckas padora Ne 2

HaGnronenue 3a ropsieii cBeuoi.

IIpeMeTHBIE Pe3VJbTAThl 00VYeHHUS

VYyanuiicst TOJKEH ymems:
® JCMOJB30BaTh MPH XapaKTEPUCTHKE BEIECTB IMOHSATHS: «aTOM», «MOJIEKYJIa», «XUMHUYECKHUN 3IEMEHT», «XUMHUYCCKUN 3HAK, WM CHUMBOJ,
«BEIIECTBO», «IPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «CBOWCTBA BEIICCTBY, «XUMHUYCCKUE SBICHUS», «(PU3NYECCKHE SIBJICHUS,
«K0(PPUITUEHTBI», «KUHJIEKCHI», KOTHOCUTEIIbHAS aTOMHAsI Maccay, «OTHOCUTEIIbHAS MOJICKYJIIPHAs Maccay, «MaccoBast IOJIS SJICMEHTay;
3HATh: MMPEIMETHI U3YYCHHS €CTECTBEHHOHAYYHBIX JUCIUILINH, B TOM YHCJIE XUMUU; XMMHUYECKUE CUMBOJIBI, UX Ha3BaHUS U MPOU3HOIICHHE;
KJIacCU(UIIMPOBATH BEIIECTBA [0 COCTaBY Ha MPOCTHIE U CIIOKHBIE;
pasnuuaTh: TejJa M BEIICCTBA; XUMHYECKUI DJIEMEHT M IMPOCTOE BEIIECTBO;
OTHCHIBATh: (POPMBI CYIIECTBOBAHUS XUMHUYECKUX DJIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE BEIECTBA, CIOXKHbBIE BEUIECTBA); TAOIUYHYIO
dbopmy Ilepuoanueckoil CUCTEMBl XMMHUYECKHUX JIIEMEHTOB; MOJIOKeHUE aneMeHTa B Tabmuie [I. M. MenneneeBa, MCMONb3ys MOHITHS
«IIEPHOY, «TPYIIAY, «TIaBHAS MOATPYIINay, «IT000YHAs MOATPYIIAY; CBOWCTBA BEIIECTB (TBEP/IBIX, KUJIKUX, Ta3000pa3HbIX);
® OOBSCHATH CYIIHOCTh XUMHUYECKHX SIBIEHUN (C TOYKH 3PEHHUS aTOMHO-MOJICKYISPHOTO YYEHHS) M WX NPUHLIUIHUAIBHOE OTIMYHE OT
(bu3MYECKUX SIBICHUN;
®  XapaKTepPU30BaTh: OCHOBHBIC METOJIbl U3YUEHHSI €CTECTBEHHBIX NUCIUIUIMH (HaOII0eHNEe, SKCTIEPUMEHT, MOJACTUPOBAHNUE); BEIIECTBO TI0 €ro
XUMHUYECKON (opMyse COTJIaCHO IUIaHy: KAaueCTBEHHBIM COCTaB, THUI BeHIeCTBa (IIPOCTOE WM CIIOKHOE), KOJMYECTBEHHBIH COCTaB,



OTHOCHTEJIbHAS. MOJIEKYJISIpHAsl Macca, COOTHOLIEHWE MacC 3JIEMEHTOB B BELIECTBE, MACCOBBIE JIOJM JIEMEHTOB B BELIECTBE (IS CIIOKHBIX
BEIIECTB); POJIb XUMHH (TIOJIOKUTEIBHYIO U OTPULATENBHYIO) B )KH3HH Y€JIOBEKA, apIyMEHTHPOBATh CBOE OTHOIICHHUE K 3TOW Ipolieme;
BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBA U MAaCCOBYIO JIOJIF0 XMMHUYECKOIO JIEMEHTA B COEUHEHUSIX;

IIPOBOJUTH HAOJIIO/IEHUS! CBOMCTB BEILIECTB U SBJICHUN, IPOUCXOSIINX C BELIECTBAMU;

cOOIIIOIaTh MpaBHiIa TEXHUKN 0€30MaCHOCTH MPH MPOBEICHIH HAOIIOACHUH 1 1a00pAaTOPHBIX OIBITOB.

MeTaHpe}]MeTHbIe Pe3yJbTaThbl 06yqemm

VYyamuiicst JOJKEH ymems.

OIIPCACIIATH HpO6J'IeMI)I, T. €. YCTaHAaBJIWBAaTb HECCOOTBETCTBUC MECK Y KCITACMBIM U HeﬁCTBHTeHBHBIM;

COCTaBIIATH CJIOKHBIHN TUIAH TEKCTA,

BJIaJCTh TaKUM BHAOM H3JIOKCHHUA TEKCTA, KaK IIOBECTBOBAHUC,

I0JT PYKOBOJICTBOM YUHUTEIISI IPOBOIUTH HEMOCPEICTBEHHOE HAOIIOICHNE;

0T PYKOBOJICTBOM YUHUTENSI OPOPMIISTH OTUET, BKIFOUAIOIIHIA OTIMCaHUE HAOIIOACHUS, €r0 Pe3yIbTaToOB, BEIBOJIOB;

WCIIOJb30BaTh TAKOH BHJ MBICICHHOTO (HMICAIbHOTO) MOJICTHPOBAHMsS, KaK 3HAKOBOE MOJEIMPOBaHWE (HAa MpUMEpEe 3HAKOB XUMHUYECKHX
AJIEMEHTOB, XUMHYECKHUX (hopmMyi);

WCIIOJIb30BaTh TaKOH BHJ MaTepHAIBLHOTO (IIPEIMETHOTO) MOJCIUPOBaHMS, KaK (U3UIECKOE MOJICITUPOBAHKE (HAa MPUMEPE MOJICIUPOBAHUS
aTOMOB M MOJICKYI);

MOJTy4aTh XUMUYECKYI0 HH(POPMALIUIO U3 Pa3IIUYHBIX HCTOYHUKOB;

onpeneNaTh OObEKT U acTIeKT aHaJIN3a U CHHTE3a;

OTIpENeNATh KOMIIOHEHThI 0OBEKTa B COOTBETCTBUH C ACIIEKTOM aHAJIN3a U CHHTE3a,;

OCYIIECTBIISITh KAYECTBEHHOE M KOJIMYECTBEHHOE ONTMCAHNE KOMIIOHEHTOB O0OBEKTa,

OTIPENENATh OTHOIICHUSI 00BEKTA C IPYTUMHU 0OBEKTaMU;

OTIPENIENIATh CYIIECTBEHHBIC MPU3HAKK 00BEKTA.

Tema 2. ATOMBI XUMHMYECKHX 3JIEMEHTOB (7 u)
ATOMBI Kak ¢opma CyIIECTBOBaHHS XMMHUYECKHUX AJIeMEHTOB. OCHOBHBIE CBEJCHHS O CTPOCHHUU aTOMOB. J[oKa3aTenbCTBa CIOXHOCTU CTPOCHUS
atomoB. OnbiTel Pesepdopna. [lnanerapuas Mmoenb cTpoeHus aToMa.
CocraB aTOMHBIX sJIep: MPOTOHBI U HEUTPOHbI. OTHOCUTENbHAS aTOMHAas Macca. B3auMOCBSI3b MOHATHI «IIPOTOH», «HEHUTPOH», «OTHOCUTEIbHAsS
aTOMHas Maccay.
N3menenue ymcna mpoTOHOB B SApE aToMa - 00pa30BaHNE HOBBIX XMMHYECKHUX DJIEMEHTOB.



N3menenue yncia HEUTPOHOB B siipe aToma - oOpa3oBaHue U30TOMOB. COBPEMEHHOE ONMpPEIeICHNE TOHATUS «XUMUUYECKUH diieMeHT». M30Tombl Kak
Pa3HOBUJHOCTH aTOMOB OJTHOTO XUMHYECKOTO 3JIEMEHTA.

OnexktpoHbl. CTpoeHHE AIEKTPOHHBIX 000J0UEK aTOMOB XUMU4eckux 3aemMeHToB Nel-20 nmepuommueckoit cucremsl Jl. M. MenneneeBa. [lonsitue o
3aBEPIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (SHEPTETUYECKOM YPOBHE).

[Tepromuueckast cucreMa xuMmudeckux 3nemMeHToB J[. M. MenpeneeBa u CTpoeHHE aTOMOB: (U3MYCCKHI CMBICT TOPSIKOBOTO HOMEpa 3JIEMEHTA,
HOMEpa TPYIIIbI, HOMEpPA Mepruoa.

N3menenue yncina 3JeKTPOHOB HA BHEITHEM JJIEKTPOHHOM YPOBHE aToMa XMMUYECKOTO AJIEMEHTa - 00pa30BaHME MOJIOKHUTEIHHBIX U OTPUIIATEITBHBIX
noHOB. MoHbl, 00pa3oBaHHbIE aTOMaMH METAJIJIOB U HeMeTa/UIoB. [[pUyuHbI M3MEHEHUsT METANIMYECKUX U HEMETAUTMYECKUX CBOWCTB B MEPHOJIAX U
rpymnmnax.

O6pazoBanue OmHapHBIX coenuHeHni. [lousaTre 00 noHHOI CBs3u. CxeMbl 00pa30BaHUSI HOHHOM CBSI3H.

B3anMoielicTBre aTOMOB XUMUYECKUX JIEMEHTOB-HEMETAIIOB MEX Iy COO0M - 00pa3oBaHUE ABYXaTOMHBIX MOJICKYJI ITPOCTHIX BemlecTB. KoBameHTHas
HETIOJISIPHAST XUMHUYECKasl CBSI3b.

DNEeKTPOHHBIE B CTPYKTYPHBIE (POPMYITHI.

B3aumoneiicTBue aroMOB XMMHUYECKHX JJIEMEHTOB-HEMETA/UIOB MEXJIy Cco0oi - oOpa3oBaHuWe OWHApPHBIX COEAMHEHUN HEMETaJUIOB.
DIIEKTPOOTPUIIATENBHOCTD. [[IOHSITHE O KOBAJICHTHOM MOJIAPHOM CBSI3H.

B3anMoneiicTBre aTOMOB XMMUYECKUX JIEMEHTOB-METAIIOB MEXTy 000 - 00pa3oBaHMe METAUIMYECKUX KpUCTaLUIoB. [IoHATHE O METaTMYeCKOM
CBSI3H.

JdemoncTpauuu. Mojenn aTOMOB XUMUYECKHUX 3J1eMEeHTOB. [leproaunyeckas cucrema xumudeckux 3semeHToB . . Menneneena.

IIpeaMeTHBIE PE3YbTAaThl 00 YYEHUS

VYyamuiics 10JDKEH ymems.

® UCIIOJIb30BaTh MPHU XapPaKTEPUCTHUKE aTOMOB IMOHATHUS: IPOTOH», «HEHUTPOH», «IJNEKTPOH», «XUMHYECKHU DJIEMEHT», «MAacCOBOE YHUCJIO»,
«M30TOI», <OIECKTPOHHBIA CJON», «IHEPreTUUYECKUU YPOBEHbY, «IJIEMEHTBI-METAIIbD), «JIEMEHTbI-HEMETAUIbD»; IMPU XapaKTEPHUCTUKE
BEIIECTB MOHITHUS «MOHHASI CBA3bY, «MOHbBD», «KOBAJICHTHAS HEMOJISIPHAS CBSI3bY, «KOBAJICHTHAS MOJIIPHAS CBA3bY, «AJEKTPOOTPUIIATEILHOCTDY,
«BaJICHTHOCTBY, «METAJUINYECKas CBI3hLY;

® OIIMCHIBaTh COCTaB U CTPOCHUE aTOMOB AJIEMEHTOB C MOPSAAKOBbIMU HOMepaMu 1—20 B [lepuoanueckoil cucteMe XMMUYECKUX 3JIeMEHTOB /.
H. Menpneneena;

® COCTaBJIITh CXEMBI PACHpPEENICHUs 3JEKTPOHOB MO DIEKTPOHHBIM CIOSIM B DJEKTPOHHOM O0OJOYKE aTOMOB; CXEMbI O0Opa30BaHMS Pa3HBIX
THUIIOB XUMHUYECKON CBSI3W (MOHHOM, KOBAJICHTHOM, METAINTMYECKOM );

® OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMsI CBONCTB XUMHUYECKHX DJIEMEHTOB (3apsAI0B SAep aTOMOB, YHWCIA JJIEKTPOHOB HAa BHEIIHEM
3JIEKTPOHHOM CJIO€, YUCIIO 3aIIOJIHAEMBIX JIEKTPOHHBIX CIIOEB, PAIUyC aTOMa, 3JIEKTPOOTPULATEIBHOCTh, METAUINYECKUE U HEMETAJUINYE CKUE
CBOICTBa) B MepHoAax M rpynmnax (rmaBHeIX noarpynmnax) Ilepuonndeckoit cuctembl xumuueckux snemeHToB JI. Y. MenneneeBa ¢ TOuku
3pEHUS TEOPUU CTPOEHUS ATOMA;



CpPaBHUBATh CBOMCTBAa aTOMOB XMMHMUYECKHX 3JI€MEHTOB, HAXOSIIUXCS B OJHOM IEpUOJE WM TJIaBHOUM moarpynne [lepuoanueckoit cucteMbl
xuMHueckux aneMmeHToB Jl. MI. MenaeneeBa (3apsiioB siiep aTOMOB, YKCia JIEKTPOHOB HA BHELIHEM 3JIEKTPOHHOM CJIOE, YHCIIO 3aIl0JIHAEMBbIX
AJIEKTPOHHBIX CJIOEB, PaINYC aTOMa, SJIEKTPOOTPULIATEIbHOCTh, METAJNINYECKUE U HEMETAININYECKHE CBOMCTBA);

JaBaTh XapaKTEPUCTUKY XMMHUUYECKHX AJIEMEHTOB MO WX mojoxkeHuto B [lepuoanueckoit cucreme xumuyeckux smeMentoB Jl. Y. MenpaeneeBa
(XMMHYECKHH 3HAK, MOPSIKOBBIN HOMEp, IEPHO/I, TPYIa, MOATrPYIINa, OTHOCUTEIbHAs aTOMHAsI Macca, CTPOCHHE aToMa — 3apsl sApa, YUCio
IIPOTOHOB U HEUTPOHOB B A]pe, 0OIIEe YUCIIO IEKTPOHOB, PACIPEIEICHNUE AIEKTPOHOB I10 3JIEKTPOHHBIM CIOSIM);

OTIPENIETISATh TUTT XUMHYECKOH CBSI3H 10 (popMyJsie BEIIeCTBa;

MPUBOIUTH IPUMEPHI BEIIECTB C PA3HBIMU THIIAMU XUMHUYECKOU CBSI3H,

XapaKTepU30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3M (OOMEHHBIN ), IOHHOM CBSI3H, METAJUTHUYECKOU CBSI3H;

yCTaHABIWBATh MPUYNHHO-CJIC/ICTBEHHBIC CBSI3U: COCTAB BEIECTBA — TUIT XUMUYECKOMN CBS3H;

COCTaBJIATH (POPMYITBI OMHAPHBIX COSTMHEHHH 10 BAJICHTHOCTH;

HAaxOJIUTh BAJICHTHOCTh JIEMEHTOB 10 (hopmysie OMHAPHOTO COEIUHEHUS.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

VYyamuiicst JOJDKEH ymems.

(hopMyIpOBaTh THIIOTE3Y MO PEIICHUIO MPOOIIEeM;

COCTABJIATH TUIAH BBHITIOJHEHUST yIeOHOW 3a7]auu, PEIICHHsI TPOOJIEM TBOPUYECKOTO U TIOMCKOBOTO XapaKTepa, BBITIOJTHEHUS IIPOEKTa COBMECTHO C
YUUTEIIEM;

COCTaBJIATH TE3UCHI TEKCTA;

BJIQJICTh TAKUM BHUJIOM H3JIO’KECHHS TEKCTA, KaK OIMCAHHE;

WCIOJb30BaTh TAaKOW BHJI MBICICHHOTO (HMICabHOTO) MOJICIIMPOBaHUS, KaK 3HAKOBOE MOJICIMPOBAaHWE (HA IMPHMEPE COCTABICHHS CXEM
00pa3oBaHUs XUMHYECKOU CBS3H);

UCIIOJIb30BaTh TAKOH BUJI MATEPHUAIBLHOTO (TIPEIMETHOTO) MOJICIIMPOBAHUS, KAK aHAJIOTOBOE MO/ICIIMPOBAHHCE;

WCIOJIb30BaTh TAaKOH BUJ MaTepHAIbHOTO (TIPEAMETHOT0) MOJICIIUPOBAHUS, KaK (PH3HMYECKOE MOICIHPOBaHUE (Ha TIpUMeEpe MOJICNICH CTPOCHHS
aTOMOB);

OTpeneNiaTh OObEKThI CPABHEHHUS M aCTIEKT CPABHEHUSI 0OBEKTOB;

BBITIOJTHSATH HETOJHOE OTHOJIMHEITHOE CpaBHEHHUE;

BBITIOJIHATH HEMOJIHOE KOMIUIEKCHOE CPaBHEHUE;

BBITIONTHATH TIOJTHOE OJTHOJIMHEIHOE CpaBHEHHE.



Tema 3. Ilpoctbie BemecTBa (Su)
[TosoxkeHrne MeTauioB M HEMETAJUIOB B NMEPUOAUYECKOM cUcTeME XMMHYecKuX aneMeHToB [[. M. MenneneeBa. BakHeilliue npocThie BEIIECTBA -
METaJUIBL: KEJe30, AMIOMUHUN, KaJIbIIUi, MarHui, HaTpui, kKanuid. O0mue pu3nyecKue CBOMCTBA METAIIJIOB.
Baxwneiimme mpocTeie BelIecTBa - HEMETAJUIbl, 00pa30BaHHBIE aTOMaMH KHCIIOpOJia, BOJOPOJa, a30Ta, cephl, (ocdopa, yriaepoma. CrocoOHOCTH
aTOMOB XMMHYECKUX JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - aJUIOTPONUs. AJUIOTPONHBIE MOAU(DUKAIIMHN KUCIopoaa, hochopa u
oJioBa. MeTraiinyeckie 1 HEMETAIIINYECKHE CBOWCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTD JIEJIE€HHS MTPOCTHIX BELIECTB HA METAJIJIbl U HEMETAJIBI.
[Toctosinnas ABoranpo. Konuuectso BeniectBa. Monb. MosnsipHas Macca. Mossipablit 00beM ra3000pa3HbIX BellecTB. KpaTHble eIMHUIBI KOJUYecTBa
BEIIECTBA — MWUIMMOJIb M KUJIOMOJb, MWUIMMOJIIpPHAs M KWJIOMOJISIpHAsh MAacChl BEUIECTBA, MUJUIMMOJISIPHBIA M KHJIOMOJISIPHBI OOBEMBI
ra3000pa3HBIX BEIIECTB.
Pacuyets! ¢ ncnonb30BaHNEM MOHITHI «KOJIMYECTBO BEUIECTBA», «MOJIIPHAS Macca», «MOJIIPHBIA 00BEM T'a30B», «IIOCTOSIHHAsA ABOTaIpO».
Pacuernble 3agauu. 1. Boruncnenre MoJsipHOM Macchl BEIIECTB MO0 XUMHUYECKUM (hopmynam. 2. PacueTsl ¢ UCHOIb30BAaHUEM MOHATHH «KOJIWYECTBO
BEIIECTBA», «MOJISIPHAsA Maccay, «MOJISIPHBIH 00beM T'a30B», «IIOCTOSIHHAsT ABOTaApO».
JemoncTpanun. Hekotopble MeTasibl 1 HEMETaJIbl KOJIMYECTBOM BelecTBa 1 Mosib. MoJenb MoJIsipHOTO 00bemMa ra3000pa3HbIX BEIIECTB.
HDQJIMETHbIe PE3VJIbTAThI 06V‘IeHI/IH
VYyamuiics JOJDKEH ymems.

® HCIOJIB30BaTh IIPU XapaKTEPUCTUKE BEIIECTB IOHATHA: «METAJLIBD), «IIACTHYHOCTB», «TEIUIONPOBOAHOCTBY, <AJIEKTPOIPOBOJHOCTDY,

«HEMETAJIIbD», «AJUIOTPOIHS, «aJIIOTPOIHbBIE BUIOU3MEHEHUS, WK MOIU(PHUKALIUNY;
® OIUCBHIBATH IIOJIOKCHHE DJJIEMEHTOB-METAJZIOB M JJIEMEHTOB-HEMETAUIOB B Ilepuognueckoil cucreMe xuMu4Yeckux diaemeHTtoB [ .
Menneneena;

e KJaccu(UIMPOBATh IPOCTHIC BELIECTBA HA METAJUIbI U HEMETAJLIbI, JJIEMEHTHI;

® OIpEeNATh NPUHAMIECKHOCTh HEOPTAaHNYECKUX BEUIECTB K OJTHOMY M3 U3YYEHHBIX KIaCCOB — METaJIbl U HEMETAJLIbL,

® JIOKa3bIBaThb OTHOCHUTEJIBHOCTb JEJICHUS IIPOCTBIX BEIECTB HA METAJUIBI M HEMETAILIBI,

®  XapakTepu30BaTh oOIIME PU3NUECKUE CBONCTBA METAILIOB;

® YCTAaHABJIMBATH NPUYMHHO-CIECICTBEHHBIE CBS3U MEXKIY CTPOCHHEM aroMa U XMMHUYECKOW CBSI3bI0 B IPOCTBHIX BELIECTBAX — METAUIAX U
HEMeTaJllax;
00BSICHATH MHOT000Opa3ne NpOCThIX BEIIECTB TAKUM (aKTOPOM, KaK aJuIOTPOIIUS;
OIMCBIBATH CBOMCTBA BELIECTB (HA IPUMEpPAX MPOCTHIX BEIIECTB — METAJUIOB U HEMETAIIIOB);
coOuro1aTh MpaBuiIa TEXHUKU OE€30MaCHOCTH MTPU MPOBEIEHUH HAOMI0ACHUHN 1 1a00paTOPHBIX OMBITOB;
WCI0JIb30BATh IPU PELIEHUHM PACUETHBIX 3aJay MOHATUSA: «KOJUYECTBO BELIECTBA», «MOJIb», «IIOCTOSIHHAs ABOTaIpo», «MOJSpHas Maccay,
«MOJIIPHBIN 00BEM Ta30B», KHOPMAJIbHBIE YCIOBUS;
® [POBOJUTH pacueThl C UCIHOJIb30BAHHUEM IOHATHUH: «KOJHWYECTBO BEILIECTBA», «MOJISIpPHAs Macca», «MOJISIPHBIH 00bEM razoB», «IIOCTOSHHAas

ABoraapo».




MeTal’lpe}]MeTl—[l)Ie Pe3yJdbTaThbl Oﬁy‘{eHI/Iﬂ

Yyamuiicst JOJKEH ymems.
® COCTaBJISITH KOHCIEKT TEKCTA;
®  CaMOCTOATEIbHO HUCIOJB30BaTh HEMOCPEICTBEHHOE HAOI0ICHHE;
®  CaMOCTOSTEIbHO O(QOPMIISITH OTUET, BKJIFOUAIOIINI OMMCAaHNe HAOIIOJECHUS, €r0 Pe3yJbTaToB, BHIBOJIOB;
®  BBITNOJIHATH MMOJTHOE KOMIIEKCHOE CPAaBHEHHE;
®  BBINOJHATH CPABHEHUE IO aHATIOTHHU

Tema 4. CoeanHeHHs XHMHYECKHX 3j1eMeHTOB (16 u)

Crenenp oxucienus. OnpeneneHue CTENEHM OKHUCICHHS AJIEMEHTOB IO XUMHUYeckol ¢opmyne coenuHeHus. CoctaBieHue (opmyn OMHApHBIX
coeMHeHuH, oOuMii cnoco® ux Ha3piBaHMs. BUHApHbBIE COeNMHEHUs: OKCUBI, XJIOPHUAbL, cynbduabl u Ap. CocraBinenue ux ¢popmyn. [IpeacraBurenu
OKCHJIOB: BOJa, YIJIEKHUCIIbIM ra3 u HeramieHasi u3BecTb. [IpeacTaBuTenu ieTydrx BOAOPOIHBIX COSAMHEHUN: XJIOPOBOIOPO] U aMMUAK.

OcHoBaHHUsI, UX COCTaB W Ha3BaHWSA. PacTBOpMMOCTh OCHOBaHHWU B Bojie. TabiuIia pacTBOPUMOCTH THAPOKCHIOB U cojiei B Boje. IlpemcraButenu
HIeJI0Yel: THAPOKCH IbI HATPHUsL, KaJIUs U Kanblus. [IoHsATHE 0 KauecTBEHHBIX peakiusax. MHaukaTopsl. Mi3MeHeHNEe OKpacKu MHANKATOPOB B IIEJTOYHON
cperne.

Kucnotsl, ux coctaB u Ha3zBanus. Knaccudukanus kucnoT. [IpeacraBurenyt KUCiaoT: cepHasi, ColsiHas U a30THas. MI3MeHeHne OKpacKu WHIAUKATOPOB B
KHCIIOTHOM cpeJie.

Conu Kak IpoOU3BOJHBIE KUCIOT U OCHOBaHMM. X cocraB m HazBanus. PactBopumocTs coneil B Boxe. IIpencraBurenu coneit: XJOopuj HaTpus,
kapOoHaT u ¢ocdaT KaabIIHsl.

Amop(dHbIe U KpUCTAINTNYECKHIE BEIIeCTBA.

MexMoneKkyasspHble B3auMOACHCTBUA. THIBI KPUCTAIUNIMYECKUX PELIETOK: MOHHASI, aTOMHAsi, MOJIEKYJIIpHAs U METAJUIMYECKas. 3aBUCUMOCTb CBOMCTB
BEILIECTB OT TUIIOB KPUCTAININYECKUX PEILIETOK.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYISIPHOTO CTPOEHUS.

Uuctele BemecTBa U cMecH. [Ipumepsl )KUIKUX, TBEPABIX U ra3o00pa3Hbix cMmeceid. CBOMCTBA YUCTHIX BellecTB U cMmeceld. Mx cocraB. MaccoBas u
oOBbeMHas 011 KOMIIOHEHTa cMecH. PacueTsl, CBS3aHHBIE ¢ UCTIOIB30BAHUEM TMOHSATHUS JTOJISL.

Pacuérnsble 3agaun. 1. Pacuer MmaccoBoii 1 00beMHOI 0sIelf KOMIIOHEHTOB CMECH BelecTB. 2. BrlunciaeHne MaccoBO J0JIM BEIIECTBa B pacTBOPE IO
M3BECTHON Macce pacTBOPEHHOI'O BEIIECTBA U Macce pacTBOpUTENS. 3. BrluncieHre Macchl pacTBOPSIEMOT0 BEILIECTBA M PACTBOPUTEIIS, HEOOX OTUMBIX
JUI IPUTOTOBJICHUS OINIPENEICHHON MacChl PACTBOPA ¢ U3BECTHOM MAacCOBOM JI0JIEH PACTBOPEHHOI'O BEIIECTBA.

JemoncTpanuu. O6pa3ipl OKCHIIOB, KUCIOT, OCHOBaHUN M coJieil. MoJenu KpUCTaIIMUECKUX PELIeTOK XJIOpHUaa HaTpus, aiMas3a, OKCHAa yriepoja
(1V). CriocoObI paznencHust cMecei, IUCTHIUISIINS BOJIBL.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3aMM BEIIECTB Pa3HbIX KiaccoB. 2. Paznenenue cmecei.



IIpakTnueckas padota Ne 3.AHanu3 NOYBHI U BOJbI.
IIpakTHyeckass padota Ne 4.[IpuroroBieHne pacTBopa caxapa ¢ 3aJaHHON MacCOBOI 071l paCTBOPEHHOTO BELIECTBA.

IlpeaMeTHBIE PE3VJbTATHI OﬁV‘IeHI/Iﬂ

VYyamuiicst JOJDKEH ymems.

HCIIOJIB30BATh MPU XAPAKTCPUCTHKE BCHICCTB IMOHATHA: «CTCICHL OKHUCICHUA», «BAJICHTHOCTH», «OKCHUABD», «OCHOBAHUWA», «ICIIOYN»,
«Ka4eCTBEHHAs PEAKIIHS», «HHIUKATOPY, KKUCIOTH), «KACIOPOJICOIEPIKAIIUE KHCIOTh», «OECKHCIOPOIHBIE KUCIOThI», «KUCIOTHAs Cpeay,
«IIeTIOYHAs Cpeia», «HeUTpalbHas cpefay, «imkaia pHy», «comm», «aMmopdHBIe BEIIECTBAY, «KPUCTAJUIMYECKHE BEIECTBA», «KPHCTAIITMYECKAst
peleTkay, «HOHHas KPHCTAUTMYECKash PEIIeTKa», «aTOMHas KPHCTAIUIMYECKas pPelIeTKa», «MOJIEKYJSpHas KPUCTAIUTMYECKas pEIIeTKay,
«MeTaJUTMYecKasi KpUCTAJUTMYECKAst PEIIETKAY, «CMECH»;

KJIAaCCU(HUITUPOBATH CIIOKHBIE HEOPTraHMYECKHE BEIIECTBA MO0 COCTaBY Ha OKCHJIBI, OCHOBAHUS, KHCIOTHI H COJIM; OCHOBAHUS, KHCIOTHI H COJI
10 PACTBOPUMOCTH B BOJIE; KUCIOTHI TI0O OCHOBHOCTH M COAEPIKAHUIO KUCIOPO/Ia;

ONpCACIIATh MPUHATICKHOCThE HCOPraHUYCCKUX BCUICCTB K OJHOMY M3 HM3YUYCHHBIX KJIaCCOB (OKCI/I}ILI, JETYy4YU€ BOIJOPOJHBIC COCOMHCHMA,
OCHOBaHMSI, KUCJIOTHI, COJIN) TI0 popmyIe;

OIMCBHIBATH CBOWCTBA OTICIBHBIX TPEICTABUTENCH OKCHIOB (Ha TpHUMEpe BOJBI, YIJIICKHCIOTO Ta3a, HETalleHOW W3BECTH), JIETY4HX
BOJIOPOJIHBIX COCAMHEHUWH (Ha MpUMeEpe XJIOPOBOAOPOJa W aMMHaKa), OCHOBaHWH (Ha MpUMEpe THAPOKCHIOB HATPHS, KW W KalbIIWs),
KHCJIOT (Ha MpUMepe CepHOM KUCIIOTHI) U COJIeH (Ha mpuMepe XJI0pHu1a HaTpHsl, KapOoHaTta Kanbiusi, pocdara Kanbius);

OTIPENENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS 3JICMEHTOB B BEIIECTBAX;

COCTaBJIATH (POPMYJIBI OKCHIOB, OCHOBAHHA, KUCIIOT M COJICH IO BAaJCHTHOCTSAM M CTEIICHSM OKHCIICHHS JJIEMEHTOB, a TAKKe 3apsijiaM HOHOB,
YKa3aHHBIM B TaOJIMIIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUH H COJICH;

COCTaBJIATh HAa3BaHUS OKCHUJIOB, OCHOBAHUH, KUCIIOT U COJICH; CPABHUBATH BAJICHTHOCTh M CTETICHb OKHCIICHHS, OKCHJIbI, OCHO BAHHUSI, KUCIIOTHI U
COJIH IO COCTaBY;

UCIIOJIb30BaTh TAOJIMILy PACTBOPUMOCTH JUTSI OTIPE/ICIICHUS] PACTBOPUMOCTH BEIIIECTB;

yCTaHaBIIMBaTh T'CHETUYECKYIO CBSI3b MEXK/Y OKCHIOM W THAPO-KCUIOM M HA000pPOT; MPUYMHHO-CIICJCTBEHHBIC CBSI3U MEXIY CTPOCHUEM
aTOMa, XMMHYECKOU CBSI3bI0 Y TUTIOM KPHCTAJLUTUYECKOM PEIIETKA XUMHUUECKUX COCMHECHUH;

XapaKTepU30BaTh AaTOMHBIC, MOJICKYJISIPHBIC, MOHHBIC METAJUTMUECKUE KPUCTAJUIMIECKHUE PEIICTKH; CPEy pacTBOpa ¢ MOMOIIBIO MIKabl pH;
MIPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUTIAMH KPUCTAILTUYECKON PEIICTKH;

MIPOBOJUTH HAOIIOIEHUS 32 CBOMCTBAMH BEIIECTB U SIBJICHUSMHU, IPOUCXOAAIIMMU C BEIIECTBAMU;

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MPU MPOBEACHUH HAOMIOIEHUH U OTBITOB;

HCCIIEIOBATh CPey pacTBOPA C MOMOIIBIO HHAUKATOPOB; SKCIIEPUMEHTAIBHO Pa3IndaTh KUCIOTHI U IETI0YH, MOIb3YICh HHINKATOPAMU;
WCII0JIb30BATh MPHU PELICHUH PACUETHBIX 3a7a4 MOHITHS «MaccoBas JIOJIA SJIEMEHTa B BEIIECTBEY», «MacCOBasi OISl PACTBOPEHHOTO BEIIECTBAY,



«00BEeMHas JI0JIS Ta3000pa3HOTO BEIICCTBAY;
® [POBOJUTH PACYEThl C HCIOJIB30BAHUEM IOHATHHA «MaccoBas J0JiA 3JEMEHTa B BEIISCTBE», «MAaccoBas JIOJS PACTBOPEHHOIO BEIICCTBAY,
«00BEMHas 107151 Ta3000pa3HOT0O BEIIECTBAY.

MeTal’lpe}]MeTl—[l)Ie Pe3yJdbTaThbl Oﬁy‘{eHI/Iﬂ

Yyamuiicst JOJDKEH ymems.

® COCTaBJISITh Ha OCHOBE TEKCTa TaOIMIIbI, B TOM uncie ¢ npuMenenueM cpeacts UKT;

® 1101 pyKOBOJCTBOM YYHUTEJIS IIPOBOJMTH OTIOCPEIOBAHHOE HAOIIOICHHE

® 110JT pyKOBOJCTBOM YUHUTENs O(POPMIISITh OTUET, BKITFOUAIOIINIA ONMCAHNE SKCIIEPUMEHTA, €T0 PE3yJIbTaTOB, BBIBOJIOB;

® OCYIIECTBIISITh HMHIYKTUBHOE 0000mIeHHEe (OT EIMHWYHOTO JIOCTOBEPHOTO K OOIIEeMYy BEpPOSTHOCTHOMY), T. €. OIpPEeNsiTh oOmrue
CyIIECTBEHHbIE IPU3HAKH JIBYX U 00Jiee 00bEKTOB U (PMKCUPOBATh UX B OPME MOHATHUS WU CYXKICHUS;

® OCYUIECTBJIATH ACTYKTHUBHOE 000011eHNE (TI0/IBEJCHUE €ANHUYHOTO JOCTOBEPHOIO MO/ 00IIee JOCTOBEPHOE), T. €. aKTyaIu3upOBaTh MOHSITHE
WIH CYXXJIEHHE, U OTOXKICCTBIISITh C HUIM COOTBETCTBYIOIINE CYIIECTBEHHBIE TIPU3HAKU OJHOTO HITH 0oJiee 0OBEKTOB;

® OMNpeAeNsITh aCHeKT KiacCUu(UKaLuy;

® OCYLIECTBIIAThH KIACCU(PUKALINIO;

® 3HaTh M UCHOJb30BAThH Pa3IMUHbIE (JOPMBI IPEACTABICHUS KIacCU(PUKALIUH.

Tema 5. H3MeHeHus, npoucxoasilime ¢ Bemecrsamu (12y)

[TonsiTue siBJICHUM KaKk U3MEHEHUM, TPOUCXOISIINX C BEIIECTBAMU. SIBJICHUS, CBS3aHHBIE C U3MEHEHUEM KPUCTATIMYECKOTO CTPOCHHMS BEIIECTBA MPH
MTOCTOSTHHOM €ro cocTaBe, Gpusnueckue sABjaeHuss. OU3MUECKUE SIBICHHUS B XUMUU: TUCTUIUISAIMS, KPUCTAUIM3AIMs, BBITAPUBAHKE U BO3TOHKA B CIIECTB,
LEeHTpU(YrupOBaHHUE.
SIBrieHMs, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, - XUMUYECKUE peakuuu. [[pu3Haku U ycloBUA MPOTEKaHUS XUMHYECKUX peakuuil. [lonarue
00 9K30- ¥ SHIOTEPMHUECKUX peakiusax. Peakiuu ropeHus: Kak YaCTHBIN ClTydail 9K30TepMUYECKUX PEAKIUi, PO TEKAIOIINX C BbIACTICHUEM CBETA.
3aKOH COXpaHEHHS MacChl BEIIECTB. XHUMHUYECKHE ypaBHEHHsS. 3HaueHHEe HHAEKCOB U Kod(hduuuentoB. CocraBiieHHE ypaBHEHUN XHUMHUYECKUX
peaKkiuu.
Pacyetsl o xuMHYeCcKUM ypaBHEHUsIM. Perienne 3aqad Ha HaX0kK/IeHHWE KOJIMYECTBA BEIIeCTBA, MAacChl WJIM 00beMa MPOJIYKTa PEaKIuu M0 KOJTHUECTBY
BEIIECTBA, Macce MM 00bEMY HCXOJHOTO BEIECTBa. PacueTsl ¢ MCHOIb30BAaHUEM TMOHATHUS «I0Js», KOT/Ia HCXOHOE BEIIeCTBO JAaHO B BHJE pacTBOpa
C 3aJJaHHOM MacCOBOM J10JI€¥l paCTBOPEHHOTO BEUIECTBA MUJIU COJEPKUT ONPEAETIECHHYIO AOJI0 MPUMECEH.
Peaknuu paznoxenus. [loHarue o ckopocT XumMudeckux peakuuii. Karanuzaropsl. @epMeHTHI.
Peakuuu coenunenus. Katanutudyeckue u HekatanuTuueckue peakuun. OOpaTuMbie U HEOOPATUMBIE PEaKIUH.
Peaknun 3amemieHus. DIEKTPOXMMHUUYECKHIM psAll HANPSHKEHUH METAUIOB, €r0 HCMOJIb30BaHUE Ui MPOTHO3UPOBAHMS BO3MOXKHOCTU TMPOTEKAHUS
peakuuii Mexay MeTalllaMUd U pacTBOpaMM KUCIOT. Peakiiuu BEITECHEHUSI OJHUX METAJJIOB U3 PACTBOPOB UX COJIEH APYrUMU METAJIJIaMU.



Peakiun oomena. Peakiiuu HedTpanu3anuu. Y CIOBHS IPOTEKAHMS peakiuii 0OMeHa B pacTBOpax JI0 KOHIIA.

Tunbel XUMHYECKUX peakiuil (M0 MPU3HAKY «YUCIO M COCTaB MCXOJHBIX BEIECTB M MPOAYKTOB PEAKIIMU») HA MPUMEpPE CBOWCTB BOJBI. Peakius
pasNioKEHUsT - IEKTPOJIN3 BOJABL. Peakiuu coenuHeHus - B3aMMOJICUCTBUE BOJBI C OKCHIAMH METaJUIOB M HEMETAJIOB. [IOHATHE «THUAPOKCHABDY.
Peaknun 3amernieHusi - B3aUMOACHCTBHE BOJBI C INEJIOYHBIMHA W IIEIOYHO3EMEIbHBIMU MeTaulaMH. Peakuuu oOMmeHa (Ha mpuMepe THApOJIM3a
cynbhuIa ATIOMUHUS U KapOuaa KaIbIus).

Pacuérnbie 3agauu. 1. Beruncienne no XuMUIeCKUM YpaBHEHUSM MACChI WUIM KOJIMYECTBA BEIIECTBA TI0 M3BECTHOM MacCe WJIM KOJIMYECTBY BEIIECTBA
OJIHOTO M3 BCTYMAIOLIUX B PEAKIIMIO BEIIECTB WJIHM MPOAYKTOB peakiuu. 2. Beruucienne Maccol (KOJMYECTBA BENIECTBA, 00beMa) MPOAYKTa PeakuH,
€CJIM M3BECTHA Macca MCXOJAHOTO BEIIECTBA, COJIEPIKAIIETO OMPENCTICHHYIO JI0II0 mpuMeceil. 3. Brruncnenne maccel (KoMuecTBa BellecTBa, o0beMa)
MPOJIYKTa PEaKIluM, €CIIM U3BECTHA Macca pacTBOpa M MaccoBasi J0JIsi PACTBOPEHHOTO BEIIECTBA.

IlpeaMeTHBIE PE3VabTATHI 06V‘IeHI/Iﬂ .

VYyamuiicst JOJDKEH ymems.
e KjacCHUIUPOBATh XUMHYECKHE PEAKIMH TO0 YHCIY M COCTaBY HMCXOJHBIX BEIIECTB M MPOJYKTOB PEAKIUHU; TeruioBoMy 3¢ dexTy; Ha-
MPaBJICHUIO MPOTEKAHUSI PEAKIINH; YIACTHIO KaTalnu3aTopa;
® ICIOJIb30BaTh TAOJIUILy PACTBOPUMOCTH ISl ONIPENEIEHNs BO3MOKHOCTH MPOTEKAHUS peakuil 0OMeHa; S1eKTPOXUMHUYECKUN Psijl HallpsHKeHUH
(aKTUBHOCTH) METAJIJIOB U1 ONPEEIIEHUs BOBMOKHOCTH MPOTEKAHUsI peakluii MeX/Ty METalJIaMU ¥ BOJHBIMU PAaCTBOPaMU KUCIJIOT U COJIEH;
e Ha0moIaTh U OMUCHIBATh MPU3HAKK U YCIOBHS TEUEHUS XUMHUYECKUX pPEaKLMi, J1elaTh BHIBOJAbl Ha OCHOBAHMM aHaIW3a HaONIOEHUM 3a
AKCIEPUMEHTOM;
® [IPOBOJUTH PACUETHI [0 XUMUYECKUM YPABHEHUSAM Ha HaXOXKICHHE KOJIUYECTBA, MAcChl WIIM 00beMa MPOJIyKTa peakly 10 KOJIMYECTBY, Macce
Wi 00bEMy HCXOJIHOTO BEIIECTBA; C MCIOJB30BAaHUEM IMOHSTHUS «IO0JIs», KOTJa MCXOIHOE BEIIECTBO JAaHO B BHUJAE PAacTBOpPa C 3aJaHHOMN
MaccOBOM JI0JIeil paCTBOPEHHOTO BEIIECTBA MJIM COJEPKUT ONPEAETICHHYIO OO MTPUMECEH.
MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

Yyamuiics JOJDKEH ymems.
® COCTaBJISITH Ha OCHOBE TEKCTa CXEMbI, B TOM uHnciie ¢ npuMeHeHueM cpeacts UKT;
® CaMOCTOATEIHHO OPOPMIISITH OTUET, BKIIOYAIOIINNA OMIMCAHNUE HKCIIEPUMEHTA, €r0 PEe3y/IbTaTOB, BHIBOJIOB;
® ICIOJIb30BAaTh TAKOW BUJ MBICIEHHOTO (M€albHOTO) MOJECIUPOBAHUS, KaK 3HAKOBOE MOJEIUPOBaHUE (Ha MpUMEpe YPaBHEHHM XUMHUYECKUX
peaxiuii);
e paznuyath 00BEM U COAEpIKaHHE TIOHSITHIA,
® pa3nIMyaTh POJIOBOE U BUIOBOE MMOHATHUS,
® OCYILIECTBJIATH POJOBUIOBOE OIPEIEICHNUE IIOHITUH.



Jemoncrpanuu. [ITpumeps! Gpusnueckux siBieHuil; a) miasneHue napaduHa; 0) qudQy3us AyMHUCTHIX BEUIECTB C TOPSIICH JTAMIOYKH HAKAJIHMBAHUSL.
[TpuMepbl XUMHUYECKUX SBIICHUN: a) TOPEHHE MarHus; 0) B3aMMOJICHCTBUE COJITHOW KUCIOTHI C MPaMOPOM HJIM MEJIOM; B) TIOJYYCHUE THIPOKCHIA
meau (I1); r) pacTBopeHue MoJiydeHHOro TMIPOKCHJA B KUCIOTaX; M) B3aumojeiictBue okcuaa menu (II) ¢ cepHoil KuCIOTON mpu HarpeBaHuu; €)
pas3ioKeHue TIepMaHraHaTa Kajlus; 5K) B3aUMOJICHCTBUE pa30aBIECHHBIX KUCIOT C METAJUIaMH.

JlaGopaTopusblie onbIThl. 3. CpaBHEHHE CKOPOCTH HUCIAPEHHS BOJBI M CIHPTAa MO HMCYES3HOBEHHWIO MX Kareidb Ha (WIBTPOBaIbHON Oymare. 4.
Oxucnenve Meaud B IUIAMEHHM CIHUPTOBKU WM ropenku. 5. IloMyTHeHHe M3BECTKOBOM BOJbI OT BBIABIXa€MOIO yrjekucioro rasza. 6. Ilomyuenue
YTJIEKUCIIOTO ra3a B3auMOACHCTBUEM COJIbI M KUCIIOTHI. 7. 3aMerieHre Meau B pacTBope xiopuaa Meau (II) xxenezom.

IIpakTnueckas padora Ne 5.IIpu3Haku XMMHUUECKUX peakLUi.

IlpeaMeTHBIE PE3VJabTATHI 06V‘IeHI/Iﬂ .

VYyamuiicst JOJDKEH ymems.
e oOpamarbcs ¢ 1a00pPaTOPHBIM 000PYAOBAHHEM M HarpeBaTeIbHBIMU PUOOpAMHU B COOTBETCTBUH C TTPABMIIAMH TEXHUKH 0€30TIaCHOCTH;
BBITIOJTHATH TTPOCTEUIITNE TIPUEMBI PAOOTHI C TA0OPATOPHBIM 000 PYIOBAaHHEM: JTAOOPATOPHBIM IITATUBOM; CITUPTOBKOM;
HaOJI01aTh 32 CBOMCTBAMU BEILLIECTB U SIBJICHUSMHU, IPOUCXOASIINMHU C BEIIECTBAMU;
OTHCHIBATh XUMUYECKHI1 SKCTIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) S3bIKA U SI3bIKA XUMUMU;
JIeNIaTh BBIBOJIBI 110 pe3yJibTaTaM MPOBEJCHHOIO SKCIIEPUMEHTA;
TOTOBUTH PACTBOPHI C OMPEIEIEHHOM MacCOBOW JI0JIei paCTBOPEHHOTO BEILIECTBA;
® [IPUTOTOBHUTH PACTBOP M PACCUUTATh MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O B HEM BEIIECTBA.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

Yyamuiics JOJDKEH ymems.
CaMOCTOSITEIIPHO HCITOJIB30BaTh OTIOCPEI0BAaHHOE HAOIIOICHHE.

Tema 6. Teopwusi 3JIEKTPOJIHTHYECKOH THCCONUANMH H CBOICTBA KJIACCOB HEOPraHUYECKHX coequHeHni (22 u)

[TonaTne 00 >IEKTPOJUTHUECKON IUCCOIMALUU. DIEKTPOJIUTHI U HEITEKTPOIUTHI. MeXaHU3M UCCOLMALMH 3JIEKTPOJIUTOB C PA3IMYHBIM THUIIOM
XUMUYeCKOH cBs3u. CTeNeHb MEKTPOIUTHYECKOH Tuccoranui. CHIIbHBIE U c1a0ble IIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUU SIIEKTPOIMTHYECKON auccoumanuy. MoHHBIE ypaBHEHUsS peakiuil. YClIoBUS NMPOTEKaHUS PEaKUH OOMEHa MEXIy
JJIEKTPOJIMTAMHU 10 KOHIIA B CBETE€ HOHHBIX IIPEICTABICHUMN.

Knaccugukaryst HOHOB U UX CBOHCTBA.



Kucnotsl, ux knaccuduxanus. Juccoumanns KUCIOT U UX CBOMCTBA B CBETE TEOPUM NIEKTPOJIUTUUECKOHN aucconranuy. MosekyaspHble U MOHHbIE
YpaBHEHHUs peakuui KUcIoT. B3aumoeicTBie KUCIOT ¢ METAJUIAaMH. DJIEKTPOXUMHUYECKUN psijl HANpsDKEeHU MeTauioB. B3aumoneiicTBue KucioT ¢
OKCHJIAMH METAJLIOB. B3auMOJeCTBHE KUCIOT C OCHOBAHMSAMM - PEaKLUMs HEWTpaiM3aluuu. B3anMonencTBHe KHCIOT C coyiAMH. Mcnosib3oBanue
TaOJIHUIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUIECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccuduxanus. Jucconuanusi OCHOBaHUM M MX CBOICTBA B CBETE TEOPUM JJIEKTPOJIUTHUECKOHN Aucconuanuu. B3aumonerncTBue
OCHOBAaHUM C KHUCJIOTaMH, KUCIOTHBIMU OKCHUJAMU U coisiMU. Vcrosb3oBaHue TaOIUIbl paCTBOPUMOCTH JUISl XapaKTEPUCTUKU XUMHYECKUX CBOMCTB
OCHOBaHUM. Pasnoxenne HEpPaCTBOPUMBIX OCHOBaHUH Ipu HarpeBaHUM.
Comu, ux kjaccuUKaIUs U JUCCOLMAIMS PA3IUYHBIX THUTOB cojeil. CBoWcTBa cojied B CBETE€ TEOPUHU DIICKTPOJUTHUYECKOW TUCCOIHAIUU.
B3anmopeiictBue cosieid ¢ MeTaJJIaMH, YCIIOBUS TPOTEKAHUS 3THUX peakiuid. B3anmonencTBue coJjied ¢ KHUCJIOTAaMH, OCHOBAHUSMH M COJISIMH.
Hcnonb3oBanue TabIUIbl pACTBOPUMOCTH JJISl XapaKTEePUCTUKA XUMHUECKHUX CBOMCTB COJIEH.

O06o01enre cBeIeHnit 00 OKCHIaxX, MX KJIacCU(PUKAINA U XUMUYECKUX CBOUCTBAX.

['eneTndeckue psabpl METAUIOB U HEMETAJJIOB. ['eHeTHYecKas CBsA3b MEXY KJacCaMy HEOPraHWYECKHUX BEIECTB

OKHCIINTENBHO-BOCCTAHOBUTENbHBIEC peakMK. OKUCIUTENb U BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAaHOBJICHUE.

Peakunn noHHOro 0OMEHa M OKHUCIIUTEIBHO-BOCCTAHOBUTENbHbIE peakiuu. CocTaBleHHE YpaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil
METOJIOM 3JIEKTPOHHOTO OasiaHca.

CBoJCTBa MPOCTHIX BEIIECTB - METAUIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE MPEACTABICHUNA 00 OKMCIMTEIbHO-BOCCTAHOBUTENIBHBIX IpOLIECcCaX.

IIpeaMeTHBbIE PE3YbTAThl 00VUEHMNS:

VYyamuiics 10JDKEH ymems.

® JCIOJIb30BaTh IMPH XapaKTEPUCTUKE MPEBPAIICHHIN BEUIECTB IMOHSITHS: «PACTBOP», «IJICKTPOJUTHYECCKAS ITUCCOIUALIUSY, <«JIECKTPOIUTHI,
CHEIJICKTPOJIUTBI», «CTETIICHb JHUCCOIUAIIUNY», «CHJIBHBIC DSJIEKTPOIUTBD», «CIa0ble JJICKTPOJUTBD, «KATHOHBI», «AHUOHBI», «KHUCIOTHI,
«OCHOBAHHS», «COJN», KMOHHBIE PEAKIN, «HECOJICO0pa3yIoIIue OKCHIBD», «COJIC00pa3yIomnue OKCHUIbI», «OCHOBHBIC OKCHIBDY, «KHCIOTHBIC
OKCHJIBI», «CPEAHHE COJIN», «KUCIBIE COJIM», «OCHOBHBIE COJIM», «TEHETUYECKUH PAI», «OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIEC PEAKIIUN,
«OKHCIIUTEIIbY, «BOCCTAHOBUTEIDY, KOKHCIECHHEY, «BOCCTAHOBIIEHHEY,

® ONKCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMHUUECKHH MPOIECC;

® WJUIIOCTPUPOBATH MPUMEPAMU OCHOBHBIE TIOJIOKEHUS TEOPHHU AJICKTPOJIMTUYECKON TUCCOLMAIMU; TEHETHYECKYI0 B3aHMOCBSI3b MEXIY
BellleCTBaMu (TMPOCTOE BEIIECTBO — OKCHJI — THIAPOKCHI — COJIb);

® XapaKTepu30BaTh OOIIME XUMHUYECKHE CBOWCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHHH M COJEeH C TO3UIMI Teopuu
ANEKTPOJUTUYECKON AUCCOLMALINH; CYIIHOCTh 3JIEKTPOJUTHUECKON IUCCOIMALMN BEUIECTB ¢ KOBAJIEHTHOM MOJSPHOW U MOHHOW XMMHUYECKOMN
CBS3bI0; CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN;

® [PHUBOJUTH NMPUMEPHI PEAKUUN, MOATBEPKIAIOIINX XUMUUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHAOB, KHCJIOT, OCHOBAHHMI U COJIEH;
CYILECTBOBAaHUE B3aMMOCBSI3H MEK/Iy OCHOBHBIMU KJIaCCaMU HEOPraHMYECKHUX BEIIECTB;

e KiIacCu(UIUPOBATh XUMHUECKUE PEAKIINH TI0 «MU3MEHEHHIO CTETICHEeW OKUCIICHHUS DJIEMEHTOB, 00Pa3yIOIINX Pearupyrollre BelecTBay,



COCTaBJISATh YPAaBHEHUS JIEKTPOJIUTUYECKON IUCCOLMALIMM KHUCIOT, OCHOBAaHUI M COJIEH; MOJIEKYJISIPHbIE, MOJHBIE U COKpAILlEHHbIE MOHHbIE
YpaBHEHHUS PEAKIHI ¢ ydacTHEM 3JIEKTPOJIUTOB; YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLU, UCIOIb3ys METOJ 3JIEKTPOHHOTO
OanaHca; ypaBHEHHUSl PEaKIWH, COOTBETCTBYIOIIUX ITOCIEIOBATEIBHOCTU («IIETIOUKE») MPEBPAIICHUI HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

ONPEEINATh OKUCINUTENb U BOCCTAHOBUTENb, OKUCIIEHNE U BOCCTAHOBJICHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX;

YCTaHaBJIMBATh IPUYNHHO-CJIEICTBEHHBIE CBSI3U: KJIaCcC BELIECTBA — XUMUYECKHE CBOWCTBA BEIIECTBA;

HaO0JI01aTh U OMUCHIBATh PEAKIIMU MEXKTY JIEKTPOJIUTAMU C IIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) S3bIKA U SI3bIKA XUMHUH;
MIPOBOJUTH OMBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEILIECTB.

MetanpeaMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJDKEH ymems.

ACIaTh NOMETKH, BBIIIUCKU, HTUTUPOBAHUC TCKCTA,

COCTaBJISATh JOKJIAJ;

COCTaBJISITh HA OCHOBE TEKCTa TpaduKu, B TOM ducie ¢ mpuMeHeHuem cpencts MKT;

BJIAIETh TAKUM BHUJIOM H3JI0KEHHUS TEKCTa, KaK PACCyKICHHE;

WCIO0JIb30BAaTh TAKOM BUJ MBICICEHHOTO (MIE€albHOT0) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJEIMpPOBAaHUE (HA MpUMEpPE ypaBHEHHH peakuuit
JMICCOLIMAIINHU, HIOHHBIX YPaBHEHUN peaklui, MOIypeaKkiiii OKUCIEHUS-BOCCTAHOBIICHHUS);

pa3nuyaTh KOMIOHEHTHI JOKa3aTeNbCTBa (TE3UC, apryMEHThI U (OopMy JOKa3aTEeIbCTRA);

OCYILIECTBIISITh IPSIMOE MHAYKTUBHOE JI0Ka3aTeIbCTBO.

JemoncTpanuu. lcnbiTanue BEHIECTB M UX PACTBOPOB HA BIIEKTPONPOBOJHOCTH. 3aBUCHMOCTH JJIEKTPOINPOBOJHOCTH YKCYCHOM KHCJIOTBI OT
KOHIICHTpanuu. B3auMoaeiicTBre 1MHKa ¢ cepoit, CostHOM KucinoTol, xaopuaom meau (II). ['openne maruusi.

JlaGopatopHble onbIThbl. 8. Peakuuu, xapakTepHble sl PacTBOPOB KUCIOT (CONSIHOM miM cepHoi). 9. Peakuuu, xapakrepHble Ui PacTBOPOB
mienoueil (rupokcuaoB Hatpust uiau kanus). 10. IToayuenue u cBoiicTBa HEpacCTBOPUMOIo OCHOBaHuUs, Hanpumep rugpokcua meau (II). 11. Peakuuwy,
XapakTepHbIe Ul pacTBOPOB cojiei (Hampumep, A1 xiaopuaa meau (I11)). 12. Peakiuu, xapakTepHble Ui OCHOBHBIX OKCHJIOB (Hampumep, AJIs OKCHIa
Kanblud). 13. Peakiuu, xapakTepHble Ui KUCIOTHBIX OKCUIOB (HaIpuMep, sl YIJIEKUCIIOTo rasa).

IIpakTnyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBAHUM, OKCHJIOB U COJIEH.

IIpakTnuyeckas padora Ne 7. Pemenue sKkcriepuMEHTAIBHBIX 3aad.

IIpeameTrHble pe3yabTaThl 00y4eHUSs



Yyamuiicst JOJKEH ymems.

oOpararscs ¢ 1abopaTOpHBIM 000PYIOBAHUEM U HArpeBaTeIbHBIMH TPUOOPAMH B COOTBETCTBUU C MPABUIIAMH TEXHUKH 0€3011aCHOCTH;
BBITIOJTHATH TIPOCTEHUIITNE TIPUEMbI OOpAICHHS ¢ JTa00paTOPHBIM 000PYAOBaHHEM: JTa00PATOPHBIM I TATHBOM, CITUPTOBKOM;

HaOJI0IaTh 332 CBOMCTBAMH BEIIECTB U SIBJICHUSMH, TIPOUCXOISIIAMH C BEIICCTBAMH;

OTIUCHIBATh XUMHUECKHI IKCIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA U SI3bIKA XUMHH,

JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl 06yqemm

Yyamuiicst JOJDKEH ymems.
® OIpeneNsTh, UCXOd U3 YueOHOH 3a7aun, HE0OX0AUMOCTh HETIOCPEICTBEHHOTO WIIM OMTOCPEIOBAHHOTO HAOIOCHMS;
®  CaMOCTOSATENIBbHO (POPMHUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

9 KJIACC

IToBTOpPEHHE — 6 YacoB
Crpoenne aroMa. XuMuieckas cBsi3b. CTpOCHHUE BEMIECTBA
Kiraccel Heopranndeckux coequHeHuid. CBOHCTBA BEIIECTB
3HaTh:
-KIaccu(pUKAKI0 1 HOMEHKIIATYPY OCHOBHBIX KJIACCOB HEOPTAHMYECKIX BEIIECTB;
-TUIUYHBIE XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIEeCTB (OKCHABI, KHCIIOTHI, COJIM, OCHOBAHHS).
-II0JIOJKEHHE METaJIJIOB ¥ HeMeTaiuioB B [ICX0;
-oTIHIHe (PU3NIECKUX U XUMUYIECKUX CBOHCTB METAJNIOB M HEMETAJIJIOB,
-3Hauenue 113 11 HayKu U MPaKTUKH.
yMeTh:
- COCTaBJIATh CXeMbI cTpoeHHs aToMoB X.D. (Nel-20);
-COCTaBIISITh YPaBHEHHS TEHETHIECKOM CBSI3M MEXKIY OCHOBHBIMHU KJIACCAMU HEOPTaHUYECKUX BEIIECTB;
- OOBACHATH (PU3NIECKAN CMBICH TTOPSIKOBOTO HoMepa X.D., HOMepa TPYIIITEI U epro/a;
- OOBACHATH CXOJICTBO U Pa3JIMUKe B CTPOSHUU aTOMOB X.0.;
- OOBACHATH 3aKOHOMEPHOCTH U3MEHEeHHsI CBOMCTB X.0.;
- XapakTepru30BaTh X.J. MAIIbIX EPHOIOB, KaJIHs U KaJIbIIHs,
- ONKCHIBATH CBOMCTBA BRICIINX OKCUAOB X.D. (Nel-20), cBOICTBa COOTBETCTBYIONINX UM KUCIIOT U OCHOBAHMIA;
- ONpEeNsITh BUJ XUMHUECKON CBS3M MEXKIy aTOMAaMH 3JIEMEHTOB B ITPOCTHIX BENIECTBAX M TUITUYHBIX COSAMHEHUSX;
- Ha3bIBATh BEIECTBA 110 X XUMUYECKUM (hopMyIiam;




- COCTaBJIATH (POPMYIIBI HEOPTAHUIECKMX COSNMHEHUH Pa3IMYHbIX KIIACCOB IO BaJCHTHOCTH;

- OnpeAensaTh NPUHAAISKHOCTh HEOPTaHUYECKUX BEIIECTB K ONpeeIeHHOMY Kiaccy;

- XapaKTepHu30BaTh XMMHUECKHE CBOICTBA HEOPTAaHUYECKHUX BEIIECTB Pa3INYHbBIX KJIACCOB;

- BBIYHCIIATE KOJIMYECTBO BEIIECTBA, 00bEM MIIM Maccy MO KOJMUYECTBY BEIECTBa, 00BEMY MIIM Macce PEareHTOB HIH IPOIYKTOB PEaKIINU;
-COCTaBJIITh T€HETUUECKUE Psiibl METaJIa U HEMETAILIa;

|. Xumus meransos - 17 yacos

[Nonoxenue snemenToB — MeTayuioB B Tabmuie J{.11. MenneneeBa 1 0coOEHHOCTH CTPOSHHS UX aTOMOB.
duznuyecKue CBOMCTBA METAIIOB
XUMHYECKHE CBOMCTBA METAJUIOB. DJICKTPOXUMUIECKUN Psifl HAMIPSKEHUH METAIIOB.
Meranns! B mpupoae. OO1ire criocoObl MONTy4eHNsT METalJIOoB.
[Ipumenenue meramnoB. Crniagsl memainnos. Kopposus memannos
[lemounbie meramsl. Lllenouno3eMHIbHBIE MeTaLTEL. AtoMuHAH. XKeneso.
Ipaxmuueckas paboma

1. Tlomy4eHre COEAMHEHNI METAJUIOB M N3Y4YEeHNE NX XUMUYECKHX CBOWCTB.

3HATH/TIOHUMATD:

- monoxenue metayuios B [1.C.; Merayumdeckas CBs3b, METAUTHYCECKAs KPHUCTALTHYECKAs PEIIETKa;

- u3HUeCKHe CBOMCTBA METAIIJIOB.

- o0ImMe XuMHYecKue cBoicTBa Me: Bzaumonelicteue ¢ HeMe, Booi, KHCIIOTaMHU, COISIMM.

- Kaccu(HUKAINIO CTUIABOB HA OCHOBE YEPHBIX (UYT'YH W CTajb) U MIBETHBIX METAJUIOB, XapaKTEPHUCTUKY (DHU3HMIECKUX CBOMCTB METAIIIIOB.
- OCHOBHBIE CIIOCOOBI TOIydeHus1 Me B MPOMBIIIUIEHHOCTH.

- BaKHEUIIIME COSAMHEHHS IIeJI0YHO3EMETbHBIX METaJIIOB

- XMMHYECKHE CBOMCTBA aTFOMUHUSL.

- XUMHYECKHE CBOMCTBA JKene3a.

yMeTh:
- OOBSACHSTH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB 3JIEMEHTOB-METAIJIOB B MpE/eNax TIaBHBIX MOTPYIIIL;
- XapaKTepHu30BaTh CTPOCHHE U OOIIME CBONCTBA METAJIOB;
- OMHCHIBATH CBOHCTBA BBICIIMX OKCHIOB AJIEMEHTOB-METAJUIOB M COOTBETCTBYIOIINX UM OCHOBaHHUIA,
- ONKCHIBATH PEAKIMU BOCCTAHOBJICHUS METAJUIOB U3 UX OKCHJIOB;
- XapaKTepHU30BaTh YCIOBUS U CIIOCOOBI TIPEAYIIPEKISHUS KOPPO3UU METAILIOB;
- XapaKTepHu30BaTh CBOWCTBA U O0JIACTH MPUMEHEHUS METAUTHYECKUX CILIABOB;
- COCTaBIISITh CXEMBI CTPOSHHUS aTOMOB 3JIEMEHTOB-METAJLIIOB
(TTuTHS, HATPUS, MATHUS, AJTFOMUHHS, KaJIVs, KaJIbITHs);
- OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB-METAJIIOB B TIPE/Ieiax TJIaBHBIX IMOATPYIIIL,



- XapaKTepU30BaTh XMMUYECKHE CBOMCTBA METAJUIOB U UX COEAVHEHMI;
- OIIUCBIBATh CBA3b MEX]ly COCTaBOM, CTPOCHHEM, CBOMCTBAMM BEIIECTB-METAJUIOB U UX IIPUMEHEHHEM;
-HCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHs B MPAKTHYECKOW NESITENBHOCTH W TOBCEAHEBHOW JKM3HU: IJIs1 Oe3omacHoro ooOpaiueHust ¢ Me, 9KOIOrHYecKH
IPaMOTHOTO MOBEEHUS B OKPYKAIOIIEH cpesie, KpUTHUECKON OIEHKH MHPOPMAIMH O BEIECTBAX, UCTIOJIb3YEMBIX B OBITY
- 3a[IMChIBaTh YpaBHEHUs peakuui B3aumozeicteus ¢ HeMe, kucioramu, COlsIMU, UCIOIb3Ysl JIEKTPOXUMHUUYECKUAN sl HAIIPsDKEHUsT Me 11 XapaKTepUCTUKU
XUMHUYECKUX CBOMCTB
- ONMCHIBATh CBOMCTBA M 00JIACTH MPUMEHEHHS Pa3IMYHBIX METAJJIOB U CILIaBOB

- COCTaBJISITh CXEMY CTPOEHHMSI aTOMA XKEJIe3a;

-3aMMCHIBATH YPAaBHEHUS peaKInii XUMHUecKuX cBoicTB xene3a (OBP) c oOpa3oBaHreM coeMHEHUH ¢ pa3TMYHBIME CTEIICHSIMU OKHCIICHHUS,

-OnpeIeNATh COeIMHEn s, cofepkamue noHsl Fe?* u Fe** ¢ moMomipio KauecTBEeHHBIX peaKIIHii
- 00paImaThCs ¢ XUMHYECKOH TTOCyI0i 1 J1ab0opaTopHBIM 000pyA0BaHUEM;
-pacIio3HaBaTh OIBITHBIM IIyTEM COEIMHEHNS METAJUIOB;

1. Xumusi HeMeTa/LJIOB - 26 YacoB
OO6mrast XxapaKTepUCTHKA JIEMEHTOB-HEMETAIITIOB
[IpocTrie BemecTBa-HEMETAIIIBI, UX COCTaB, CTPOEHHUE, OOIINE CBOMCTBA U TIOIYYEeHNE
Bonopon.
BonopoaHslie 1 KUCIOPOAHbIE COCANHEHNS HEMETAILIOB
I"anorens!.
OOm1as xapakTeprUCTHKA 3IEMEHTOB MOATPYIIbI KUCIOPOAa U UX IPOCTBIX BEIIECTB. buonozuueckue @ynxyuu xanvkozenos Kucnopoa. O3oH. Kpyeosopom
Kuciopooa 6 npupooe
Cepa. AmmoTpornus ¥ CBOWCTBA CephI
CepoBopopoa. Cymbduabt
Kucnoponconepskamue coenunenus cepel. CepHas kucinora Kpyzosopom cepul 6 npupooe
OOm1as xapakTeprUCTHKA 3JIEMEHTOB MTOATPYIIIBI a30Ta. Mcmopusi OmKpulmusi 21eMeHmo8 noOSpynnsl azoma
A3OT — IpoCTOE BEIIECTBO
AMMUak
Conn aMMoOHHA
Oxcuapl azota
A30THas KHucIoTa
Hutpatbl — conu a30THO# KUCIOTEL. Kpyeosopom azoma é npupooe
®docdop — AMeMEHT u MPOCTOe BeMecTBO. Kpyeosopom gocghopa 6 npupode
OO1mmas xapakTepruCTHKa 3JIEMEHTOB MOATPYIIIBI YIiepoaa. YTIepo — IpocToe BemecTBo. Kpyeogopom yanepoda é npupooe
Oxcunpl yriiepona. YroipHast KUCIOTa U €€ COU
Kpemnnii u ero coiictBa. CoeMHEHUS KPEMHUS
JlabopamopHnuie onvimoi
KauecTBennas peakuus Ha Cyab(QUI-HOH



KauecTBennas peaxiys Ha cyabpaT-uoH

KauecTBennas pCaKuusa Ha NOH aMMOHUA

KauectBeHnHas peakuyst Ha HUTpaT-HOH

KauecTBennas peaxiyst Ha KapOOHAT-HOH

Ipaxmuyeckue pabomol

[paktnueckas padora Ne 2.». Pemenue skcnepruMeHTanbHBIX 3a1a4 1o Teme: «[loarpynmna kuciopoa»
[pakTuueckas padora Ne 3. DkcriepuMeHTa bHBIC 3a1a4H 110 TeMe: «[loarpymsl a30Ta U yriiepoaay.
[paktuueckas padora Ne 4. [Tomyyenue, coOrpaHue U paclo3HaBaHUE ra3oB.

3HATH/IOHUMATH:

-nonoxkenre HemetamwioB B I1.C. JI.M1.MeneneeBa;

-aTOMHBIC XapaKTCPUCTUKN IBJIEMCHTOB-HEMETAJIJIOB, IIPUYNHBI WM 3aKOHOMEPHOCTU UX U3MCHCHUA B IICPHUOJAaX U I'PYIIIaAX;
-0COOEHHOCTH KPHCTAIIIMIECKOTO CTPOSHHSI HEMETAIJIOB;

-CTpOEHUE aTOMOB-HEMETAIIOB, (PU3MYECKHE CBONUCTBA.

- CTPOCHHE aTOMOB I'aJIOTCHOB, CTCIICHU OKUCJIICHUA, (1)1/13I/I‘ICCKI/IG M XUMHYECKHE CBOMCTBA.
-CBOMCTBA CEPHOM KUCIIOTHI B CBETE IpeacTaBieHuii TO/;

-OKHCITUTEIHHBIC CBOMCTBA KOHIT CepHOI KHCIOoTH B cBeTe OBP;

-KaueCTBEHHYIO PEaKIUI0 Ha CYIb(aT-HOH.

-(pu3ndecKre 1 XMMHUIECKHE CBOWCTBA a30Ta;

-KpyTOBOPOT a30Ta B MPHPO/IE.

- CTpOEHHE MOJIEKYJIbI aMMHUAaKa;

-IIOHOPHO-AKIIEITOPHBIA MEXaHN3M 00pa30BaHUS CBS3H B HOHE aMMOHUS;

-CBOICTBA aMMHaKa,

-CTIOCOOBI TTOYYEHHS U PACIIO3HABAHUS aMMHaKa

- CBOMCTBA KUCJIOPOAHBIX COCTMHEHUI a30Ta U a30THOM KHUCIOTHI KAK OKUCIUTEIS.

- XapaKTepH30BaTh CBOWCTBA yIIIEpPOJa U AIEMEHTOB MOATPYIIITHI yIIIepoaa

- CBOICTBA, 3HAUEHUE COCIUHEHUN YIIepoaa U KPEMHHUS B )KUBOM U HEXKUBOU MPUPOZE.

yMeTh:

-COCTAaBIIATh CXEMBI CTPOSHHS aTOMOB XHMHUYECKHUX JJIEMEHTOB -HEMETAILIOB;

-laBaTh XapaKTEPUCTUKY AJIEMEHTaM-HEMETalaM Ha OCHOBE uX nonoxenus B [ICX3;

-00BSACHATB CXOJICTBO M PA3IUYKE B CTPOSHUH ATOMOB 3JIEMEHTOB-HEMETAILIOB;

- OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XMMHUYECKUX AJIEMEHTOB-HEMETAIIIOB;

- XapaKTepPH30BaTh XMMHUYECKHE AIIEMEHThI-HEMETaIUTbl MaITbIX TIEPHOJIOB;

- ONKCHIBATH CBOMCTBA BBICIINX OKCHIOB XMMHUYECKHIX DJIEMEHTOB-HEMETAIUIOB MaJIbIX TIEPHOJIOB, & TAK)XKE OOIINE CBOMCTBA COOTBETCTBYIOIIUX UM KHUCIOT;
-CpaBHUBATh HEMETAIIIBI C METANIAMHU

- COCTaBIISITh CXEMBI CTPOCHHUSI AaTOMOB TaJIOr'€HOB;

-Ha OCHOBAHHH CTPOEHHSI aTOMOB OOBACHSITH H3MEHEHHE CBOMCTB TaJOr€HOB B IPYIIIIE;




-3aIIMCHIBAaTh YPaBHEHUS peakuuii ¢ Touku 3peHuss OBP

-XapaKTEpU30BaTh XUMUYECKHUE JIEMEHTBI TOATPYIIIBI CEPBI;

-3aIIUCHIBATh YPABHEHH XMMUYECKUX PEAKLIUN B MOJIEKYJISIPHOM U ¢ TOUkH 3peHust OBP

- ONKMCHIBATh CBOMCTBA aMMHuaka ¢ Touku 3peHuss OBP u ero ¢usnonoruueckoe Bo3IeiHCTBYE Ha OpTraHU3M

- 00pamaThcs ¢ XUMUYECKOH ITOCY/I0H 1 Ta0OpaTOPHBIM 000PYAOBaHHEM;

-1oNy4yaTh U cCOOMpaTh aMMHAK;

-pacIio3HaBaTh ONBITHBIM IIyTEM aMMHAK

- COCTaBJISITh CXEMbI CTPOEHHMSI ATOMOB JIEMEHTOB IIOATPYIIIBI YIIIEPOJa

- COCTaBIIATH (POPMYIIBI COETMHEHUH yriiepoa U KpeMHHUS, WILTFOCTPUPYIOIINE CBOWCTBA KApOOHATOB U CUIIMKATOB

-pacro3HaBaTh PacTBOPbI KHCIIOT U IIEN0Yel, XJIOpUI-, CybhaT-, KapOOHAT-UOHBI M HOHBI aMMOHUS;

- ONKCHIBATh XUMUIECKOE 3arpsi3HEHIE OKPY KAOIIEH Cpebl KaK CIEACTBHE MPOM3BOICTBEHHBIX MPOIIECCOB, CIOCOOBI 3aIIMUTHI OT 3arPSA3H €HUI
WCIIOTIB30BaTh MPHOOPETEHHbIE 3HAHNS U YMEHUS B IMPAKTUIECKOH NESTENFHOCTH M TIOBCEAHEBHOM JKU3HU JIIS:

OOBSICHEHUST XMMHUYECKHUX SABJICHUH, IPOUCXOSINNX B MIPUPOJIE, OBITY M HA IIPOU3BOJICTBE;

AKOJIOTUIECKH TPAMOTHOT'O TTOBEICHUSI B OKPYKAIOIICH CperIe;

OIICHKH BITUSHUS XUMHYECKOT0 3aTrPsI3HEHUS OKPYKAFOIIEH Cpelbl Ha OPTaHU3M YeJIOBEKa U APYTHE KUBBIE OPTaHU3MBL,
0e30macHoro o0palleHusl ¢ TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMH, JIA0OPATOPHBIM 000PYIOBaHHEM;

KPUTHYECKOW OIIEHKH JIOCTOBEPHOCTH XMMHUYECKON MH(POPMAIIMH, TIOCTYNAIONI el 3 Pa3HBIX HICTOYHHUKOB.

I11. OcHoBBI Opranuyveckoii xumum - 11 yacon

Bo3ankHOBEHNE U pa3BUTHE OPraHWIECKON XuMuH. Teopus xumudeckoro crpoenus A.M.byTieposa

N3omepusi.

Yrierogopossl. Knaccudukanms yriaesogoponoB. HoMeHkIaTypa yrieBogopooB

[IpupomHbIe NICTOYHHUKH YTIIeBO0pOI0B. [Ipumenenne yriaeBonoponoB. [IpnanHb MHOr00Opasus yrieBoaopOa0B
CrupTsl.

Kap6oHOBBIE KHCITOTHI

Kupset

VYrineBoasl

AMUHOKHUCIIOTEI U O€JIKH.
JlabopamopHvle onvimoi

OxucieHne CiupTa B ajibJIeT I
Nzydenune cBOHCTB KapOOHOBBIX KUCIIOT
N3yuyenune cBOUCTB KUPOB

N3yuyenune cBOMCTB IIIOKO3bI
KauectBenHas peakuus Ha OelKu
UsroroBnenne Mozenei yriaeBoaopo1oB
3HATH/TIOHUMATD:



- IOHATHA: IPCACIbHBIC YITIEBOAOPOAbI, TOMOJIOTHYECKUU pAa IpEACIbHBIX YITIEBOAOPOAO0B, U30MEPUA

XapaKTEPHbIE XMMUYECKUE CBOMCTBA NPEEIbHBIX YIIIEBOAOPOI0B

- IpaBUJIa COCTABJIEHUS Ha3BaHUM aJIKEHOB U AJIKHUHOB;

- Ba)KHCHIIIME CBOMCTBA PTCHA M allCTUJICHA,

- KaUeCTBEHHBIE PEAKIIUU HA KPATHYIO CBS3b.

- KJIacCU(UKAIMIO ¥ HOMEHKJIATYPY apOMaTHYECKUX COCTUHECHU.

- IPUPOJIHBIE UCTOUHUKHU YTJIEBOJIOPOJIOB

- OCHOBBI HOMEHKJIaTypbl KApOOHOBBIX KHUCIIOT;

- CTpOoeHUE KapOOKCUIIBHOM TPYIIIIBL;

- 3HaYeHHE KapOOHOBBIX KUCIIOT B IPUPOJIE U TIOBCETHEBHOM KU3HH YeTOBEKa

- IIOHATHA: U30MEPHsL, TOMOJIOTHUA, yTHepOHHBIﬁ CKCIJICT, q)YHKL[I/IOHaHI)HaH T'pyiima, BEIECTBa, UCIOJIB3YEMEBIC B ITPAKTUKE
- UMCThb IIE€PBOHAYATIbHBIC CBEICHUA O 6en1<ax 1 aMHWHOKHUCJIOTaxX, UX POJIX B J)KUBOM OpPraHU3ME

YMeTh:

- Ha3bIBaTh OPTaHUYECKHE BEMIECTBA M0 X XUMUYECKUM (PopMyam;

- OIpEeNIEeNsATh NPUHAJIEAKHOCTh BEIIECTBA K ONPEIAELIEHHOMY KJaccy;

- OOBSICHATL TPUYUHBI MHOT000pa3Hs OPTaHMIECKUX BEIECTB;

- XapaKTepU30BaTh XMMUYECKUE CBOMCTBA OPTraHUYECKUX COEAMHEHUN Pa3IMUHbIX KIIACCOB;

- ONKCBIBATH CBSI3b MEXJIY COCTABOM, CTPOEHUEM, CBOMCTBAMU OPraHUYECKUX BEIIECTB U UX MPUMEHEHUEM;

- OIMCHIBATH CBOMCTBA M (PM3HUOJIOTHUECKOE ICHCTBHE HA OPTaHW3M 3TUJIOBOTO CITUPTA, OCH3WHA U JPYTHUX BEIIECTB;

- XapaKTepu30BaTh OMOJIOTHIECKH BaYKHBIC COCTMHCHMS; XapaKTePHU30BaTh COCTAB, CBOMCTBA W IPHUMEHEHHUE TITFOKO3BI, CaXapo3bl, KpaxMalia i KJICTUYATKH;
-3aITUCBIBATh CTPYKTYPHBIE (HOPMYITBI H30MEPOB M TOMOJIOTOB;

-laBaTh HA3BaHUS W3YYEHHBIM BELIECTBAM

- ONpeeNsITh MPUHAIISKHOCTD BEIIECTB K KJIaCCy apeHOB, XapaKTepHU30BaTh CTpOEHUE OeH301a

Ha3bIBaTh CIIUPTHI [10 TPUBUAIIBHON U MEXIYHAPOIHOU HOMEHKIIATYPE; ONPEIENATh IPUHAIEKHOCTh BEILIECTB K KJIACCY CIIUPTOB

UCTION30BAaTh MPHOOPETEHHBIEC 3HAHNS M YMEHUSI B TIPAKTUYECKOH IEeATETbHOCTH U TOBCETHEBH OH KHM3HU VIS
e  O0OBACHEHHS XMMHUYECKUX SIBJICHUH, TPOMCXOIIIINX B IPUPOJIE, OBITY M Ha IIPOU3BOJICTBE;
®  HKOJIOTMYECKH TPAMOTHOTO TIOBEJICHUS B OKPYKAIOIEH cpere;
e  OLEHKH BIMSHHSA XUMUYECKOTO 3aTrpsI3HEHHS OKpY Karomel Cpe/bl Ha OpraHu3M YeloBeKa U APYTUE )KHUBBIE OpPTaHH3MEL;
e (Oe3omacHOro oOpamieHus ¢ TOPIOYNMHU U TOKCHYHBIMH BEIIECTBaMH, JJA0OPATOPHBIM 000pYIOBaHUEM;
®  KPHUTHYECKOW OI[EHKHU JIOCTOBEPHOCTH XMMHUYECKOH MH(OPMAINH, TOCTYIAOIICH U3 Pa3HBIX HCTOUHHKOB.

V. HToropoe moBTopeHne Kypca XdiMiuHu OCHOBHOI1 mIK0bI -10 yacoB

TPEBOBAHUA K YPOBHIO IOAI'OTOBKH
(ImpaKkTUYecKue eAMHUIBI TPYIIUPYIOTCS U3 0000IEHHBIX TPEOOBAaHUM K YPOBHIO IIOATOTOBKU BBIITYCKHHUKOB)



B pesynbrare u3yueHus Kypca yIeHHUK JOJDKCH:

3HaTh/IOHUMATh: MMOJIOKEHUE METAJIOB U HEMETAJUIOB B niepuoauueckoit cucreme [1.1.MenaeneeBa;o0imue Gu3ndeckue 1 XUMUIECKHUE CBONCTBA METAJNIOB U
OCHOBHBIC CHOCO6LI HX MOJTY4YCHUA; OCHOBHBIC CBOMCTBA IIPUMCHCHUA Ba)KHEHIITNX COCILI/IHCHI/Iﬁ LICJIOYHBIX U MICJIOYHO3EMEIIbHBIX METAJIO; AaJIOMUHUS ,
KauCCTBCHHBIC PCAKIIMU Ha Ba)KHEHIIIME KATUOHBI M aHUOHBI.

YMeTh: a) AaBaTb ONPECACICHNUA U IPUMEHATD CICAYIOIHNE ITOHATHSA: CIlJIaBbl, KOPPO3HA METAJUIOB, ITEPEXOAHBIC 3JICMECHTHI, aM(bOTepHOCTL;
0) XapaKTepru30BaTh CBOMCTBA KJIaCCOB XMMUYECKHX 3JIEMEHTOB(IEIIOYHBIX U IETOYHO3EMENbHBIX METAJIOB, TAJIOTEHOB) U 3JIEMEHTOB(AIIOMIHHU 51, XKeJle3a, Cephl,
asora, ¢ochopa, yriepoja, KpeMHUS) B CBETE U3YUCHHBIX TCOPHUI;
B) paclo3HaBaTh BAKHEUIITHE KATHOHBI U aHUOHBI;
T') peraTh pacuy€THBIE 33/1a4H C HCMOIb30BaHHUEM M3YUEHHBIX XUMUYECKUX TTOHSITHHA.

TpeGoBaHusA K pellieHUI0 PACYETHBIX 3a1a4.
,ZIOH)KHBI YMETh BBIYUCIIATE MacCcCy, 00BEM MIIM KOJIMYECTBO BeIIIeCTBA 110 U3BECTHBIM JaHHBIM 00 HUCXOOHBIX BEHICCTBAX, OAHO U3 KOTOPBIX JaHO B I/I36BITKC,
MacCOBYIO JOJTIO MPOIYKTa PEAKIINH 110 U3BECTHOW Macce WiIH 00bEMY OTHOTO U3 HCXOAHBIX BEIIECTB, COAEPIKAIIErO MPUMECH.

TpedoBaHus K pe3yJbTaTaM YCBOCHHS YU4€OHOI0 MaTepuaJia o OPraHuYecKoi XHMHUH.

Yyammuecst 10/KHbI 3HATD:
a) MPUYMHBI MHOT000pa3us yriIeBOJAOPOAHBIX COCIUHEHMI (M30MEPHIO); BUIBI CBsA3eH (OAMHAPHYIO, JBOWHYIO, TPOHHYIO0); BaxKHEHIIIME ()yHKITHOHAJ bHBIC TPYIIIBI
OpraHMYECKHX BEIICCTB, HOMEHKJIATYPY OCHOBHBIX MPEJCTaBUTENIEH TPYII OPraHUIECKHIX BEIIECTB;
0) cTpoeHHre, CBOMCTBA M MPAKTUYECKOE IPUMEHEHHE METaHa, 3TUIICHA, alleTUIICHA, OJJHOATOMHBIX H MHOTOATOMHBIX CIIMPTOB, YKCYCHOTO allbJCT UJla U YKCYCHOMN
KHCIIOTHI.
B) TIOHSTHUS 00 aNbJeruiax, CIIOXKHbBIX dIQUPAX, KHPAX, AMHHOKHCIIOTAX, OelIKaxX U YrieBOAax; peakiusix dTepu(UKaIum, TOIUMEPH3AINN U TTOJTHKOHICHCAITUH.

Yyammuecst 105KHbI YMeTh:
a) Pa3bACHATH Ha MIPUMEpaxX MPUIMHBI MHOr000pa3Hsi OPraHuIeCKUX BENIECTB, MATEPUAIFHOE SJIMHCTBO U B3AMMOCBSI3b OPTaHUYECKHUX BENIECTB, IPHYNHHO-
CIIE/ICTBEHHYIO 3aBHCUMOCTh MEXIY COCTABOM, CTPOSHHEM, CBOMCTBAMU, U MPAKTHYECKH UCIIOb30BAHUEM BEIIIECTB;
0) COCTaBIATh ypaBHEHUSI XUMUUICSCKUX PEAKIUH, TOATBEPKAAIONINX CBOMCTBA H3YUYECHHBIX OPTaHIMYECKUX BEIIECTB, HX TeHETUIECKYIO CBSI3b;
B) BBINIOJHATH 0003HAUCHHBIC B IPOrpaMMe SKCTIEPHUMEHTHI U PACTIO3HABATH BAYKHEHIINE OPraHUYCCKHE BEIeCTBA.

TPEBOBAHUA K YPOBHIO ITIOAI'OTOBKHA BbBIITY CKHUKOB.

BbIIIYCKHUK HAYYUTCH:
* OIIUCHIBATh CBOMCTBA TBEPABIX, KHUAKHX, Ta3000pa3HBIX BEIIECTB, BBIACIS UX CYIIECTBEHHbIC TPU3HAKHY;

¢ XapaKTepu3oBaTb BCIICCTBA II0 COCTAaBy, CTPOCHHIO H CBOﬁCTBaM, YCTaHaBJIUBATh MPUYNHHO-CJICACTBCHHBIC CBA3W MCKAY HdaHHBIMU
XapaKTCPUCTUKAMU BCUICCTBA,

¢ paCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHATHI «aToOM», «KMOJICKYJIa», «XUMHUYECKUMN QJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOKHOC BCUICCTBOY,
(BAJICHTHOCTL», UCITIOJIB3YS 3HAKOBYIO CUCTCMY XUMUU,



* M300paKaTh COCTAB MPOCTEHINNX BEMICCTB C TOMOIIBIO XMMHYECKUX (OPMYI M CYNIHOCTh XUMHUYECKHX PEaKIUi C TOMOINBI XUMHUYCCKUX
YPaBHEHUN;

* BBIYUCIIATH OTHOCUTEIIBHYIO MOJICKYIIIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, a TAK)KE MACCOBYIO JOJIIO XHMHYECKOTO JJIEMEHTA B COCIUHEHUSX IS
OIICHKH MX MPAKTHYECKOHN 3HAYUMOCTH,

* CPaBHUBATH 110 COCTABY OKCH/JIbI, OCHOBAHHUSI, KHCIIOTBI, COJIH;

* KJIACCU(UITUPOBATH OKCUIBI U OCHOBAHWMSI 110 CBOMCTBAM, KHCJIOTHI M COJIM TI0 COCTAaBY;

* [T0JIL30BATHCS JTA0OPATOPHBIM 000PYIOBAHNEM M XUMUYECKOH TTOCYIOH;

* POBOJTUTH HECJIOKHBIC XUMUICCKHE OTBITHI U HAOIIOJCHUS 32 HM3MCHCHHUSIMH CBOWMCTB BEIIECTB B MPOIIECCE WX MPEBPAICHUI; COOIIOIATh MpaBuia
TEXHHUKHU 0€301TaCHOCTH TIPH MPOBEICHUN HAOIIOACHHIA U OTIBITOB;

* pa3Iu4aTh SKCIEPUMEHTAIBFHO KHUCIOTHI M MIEN0YH, TIOIb3YsACh WHAMKATOPAMHU; OCO3HABATh HEOOXOIUMOCTh COONIOEHUS Mep Oe30MacHOCTH TpH
oOpamnieHny ¢ KUCIOTaMH U IEJI0YaMHu.

* pacKphIBaTh CMBICH neproandeckoro 3akona J[. . Menpaeneena;

* OITMCHIBATH U XapPaKTEPU30BATh TAOJUIHYIO (POPMY TIEPUOIMUECKON CHCTEMbI XUMHUYECKHX 3JICMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX S€p W PACHpPENICIICHHE YHUCIIa AJIEKTPOHOB IO DJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHX 3JIEMEHTOB MaJIbIX
MIEPUO/IOB MEPHOAMYECKON CHCTEMBI, a TAK)KE KaIHs U KaJIbITUS;

* pa3nnu4aTh BUABI XUMHUECKOW CBSI3U: HOHHYIO, KOBAICHTHYIO MMOJISIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METAJTHYECKYIO;

* 1300pakaTh JICKTPOHHO-HOHHBIE (DOPMYITBI BEIIECTB, 00Pa30BAHHBIX XUMHUYECKIMH CBSI3SIMH Pa3HOTO BHIA,

* BBISIBJISITH 3aBUCHIMOCTH CBOMCTB BEIIECTB OT CTPOCHUS HX KPUCTAIUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJUTMYECKUX;

* XapaKTepU30BaTh XUMHUECKUE 3JICMEHTHI U X COCMHEHUS Ha OCHOBE TIOJIOKEHUS 3JIEMEHTOB B IIEPUOANICCKON CHCTEME H OCOOCHHOCTEH CTPOCHHUS
UX aTOMOB;

* XapaKTepU30BaTh HAYYHOEC M MHPOBO33PEHYECKOE 3HAYCHHUE ICPUOJUMUECKOTO 3aKOHA M TEPHOJAMYECKOH CHUCTEMbl XHMHYECKUX 3JICMEHTOB
J. . Menneneesa; * 00bACHATh CYyTh XHMUYECKUX MPOIIECCOB U MX MPUHIUITHAILHOE OTIMYHE OT (PU3NIECKUX;

* HA3bIBaTh MIPU3HAKU U YCIOBHS MPOTEKAHMS XMMUYCCKUX PEAKITHIA;

* YCTaHABJIMBATh MPUHAICKHOCTh XHMHUYCCKOH peakiuu K ONpeAeIEHHOMY THITY 10 OJHOMY M3 KJIACCH(UKAIMOHHBIX MPU3HAKOB: 1) Mo ymcity u
COCTaBYy UCXOJIHBIX BEIIECTB U MPOJYKTOB PeaKiMu (PEakluu COCAMHEHUS, Pa3JI0OKCHHUs, 3aMEICHHS 1 0OMEHA); 2) TI0 BBIICIICHUIO WIIH MOTJIOMICHUIO
TEIUIOTHI (peaKkIuu SK30TEPMUYCCKHE U DHIOTEPMHUYECKHE); 3) M0 HM3MCHCHUIO CTCICHEH OKHCICHHS XHMHUYECKHX O3JIEMECHTOB (peakuuu
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBLHBIE); 4) TI0 00paTUMOCTH Tporiecca (peakiuy 00paTuMbIe 1 HEOOpaTUMBIE);

* COCTaBJISTh YPABHEHHUSI SJICKTPOIUTHYCCKON TUCCOIMAIIMK KUCIIOT, IEJI0YeH, COJICH; MOJIHbIC U COKPALIEHHBIC HOHHBIC YPaBHEHUS peakiuii 0OMeHa;
ypaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH;

* IPOTHO3UPOBATh TPOAYKTH XUMHUYECKMX pEaKIHui 1Mo ¢opMyrTaM/Ha3BaHUAM HCXOJHBIX BEIIECTB; OMPENENATh HCXOJHBIE BEIIECTBA IIO
dbopmMynam/Ha3BaHUSAM IPOAYKTOB PEaAKIIHH;

* COCTaBJISITh ypaBHEHUS pEaKIMi, COOTBETCTBYIOIIUX MOCIEIOBATENFHOCTU («IEMOYKe») MPEBpalleHuid HEOPraHW4eCKHX BEIIECTB Pa3IHMYHbIX
KJIACCOB;



® BBIABJIATH B IIPOLECCE DKCIICPUMEHTA IMPU3HAKHN, CBUACTCIILCTBYIOIHE O IIPOTCKAHUN XUMHYECKOH pPCaKuuun;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOU JI0JIEW paCTBOPEHHOTO BEILIECTBA,;

® OpCACIATh XapaKTEp CPEAbI BOJHBIX PACTBOPOB KHUCJIOT U HIGJIOLIGI;'I 10 USMCHCHUIO OKPACKH MHIUKATOPOB,

¢ IPOBOAWTE KAYCCTBCHHBIC PCAKIIMH, TOATBCPKAAIONNE HAJIMIKUC B BOAHBIX paCTBOpax BCUICCTB OTACIbHBIX HOHOB

® ONpCACTIATE NPHUHAMIC)KHOCTL HCOPTraHMYCCKUX BCIICCTB K OAHOMY M3 HM3YYCHHBIX KHaCCOB/Fp}IHHI METalJIbl 1 HEMCETAJIJIbI, OKCHUIbl, OCHOBAaHMUII,
KHCJIOTBI, COJIU;

* COCTaBJIATH (POPMYJIBI BEIIECTB M0 UX Ha3BAHUSM;

® ONpCACTIATE BAJICHTHOCTD U CTCIICHDb OKUCJICHHA 2JICMCHTOB B BCIICCTBAX;

¢ COCTaBJATH q)OpMYJ'II)I HEOPraHN4ICCKUX COGI[I/IHGHI/Iﬁ MO BAJICHTHOCTAM U CTCIICHAM OKHCJIICHHA 3JICMCHTOB, a TAKXKE 3apsa/iaM MOHOB, YKa3aHHBIM B
Ta0JIMIEe PACTBOPUMOCTHU KUCIOT, OCHOBAHUI U COJIEH;

* OOBSICHSTH 3aKOHOMCPHOCTH N3MCHCHU A (1)I/I3I/II-IGCKI/IX W XUMHYECKUX CBOMCTB IMPOCTBIX BEIICCTB (MeTaJ'IJ'IOB n HeMeTaJ'IJ'IOB) 1 UX BBICHIUX OKCHIOB,
00pa30BaHHbBIX PJIEMEHTaMH BTOPOTO U TPETHETO MEPHOJIOB;

¢* Ha3bIBAaThb O6HII/IC XUMHWYECKHE CBOﬁCTBa, XapaKTCPHBIC IJIA T'PYIIIT OKCHUIOB: KUCJIIOTHEBIX, OCHéBHBIX;

* Ha3bIBAaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBIE JUIsl KAXKJIOTO U3 KJIAaCCOB HEOPTaHUYECKUX BEIECTB: KUCIOT, OCHOBaHUIL, COJIEH;

* IPUBOJUTH IPUMEPBI PEAKIIMH, TTOATBEPKIAIOIINX XUMUUECKHE CBOWCTBA HEOPIrAHNYECKUX BELECTB: OKCHUJIOB, KUCIIOT, OCHOBAaHHUH U COJIEH;

* OIPEAETATh BELIECTBO-OKUCIIUTEINb M BELIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUIX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIN OanaHC (Ul N3y4EHHBIX PEAKIMii) 0 NPEeAI0KEHHBIM CXeMaM peaKIHii;

* IPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TOATBEPKIAAIOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX BEIIECTB;

BbINyCKHHUK HOJYYUT BO3MOKHOCTh HAYYUTHCH:

* IPaMOTHO 00OpalIaThcs ¢ BELECTBAMU B IIOBCEAHEBHOM KHU3HM;

* 0CO3HaBaTh HEOOXOAMMOCTb COOIOICHHSI TPABUI SKOJIOTUYECKH OE3011aCHOTO MOBEAECHUS B OKPYXKAIOLIEH PUPOIHON cpese;

* IOHUMaTh CMBICJI U HEOOXOJUMOCTh COONIIOJICHUS MPEANUCAHUMN, NIPearaéMblX B MHCTPYKLUAX 10 UCIOJIb30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM
XUMUH U JIp.;

* UCIOJIb30BaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTU IPHU BBIINOJHEHUU HCCIEI0BATEIbCKUX MPOEKTOB IO M3YYEHHMIO CBOWCTB, CIOCOOOB
[IOJIy4EeHHUs U PacO3HAaBaHUS BEIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYI KOMIIETEHTHOCTb, MCIIOJIb3Ys CPEACTBA YCTHOM M MMCbMEHHONM KOMMYHMKALIMU NMPHU paboTe ¢ TEKCTaMU yuyeOHUKA U
JIOTIOJIHUTEIBHOM JIUTEpaTypol, ClIpaBOYHBIMHU TAaOJIUIAMHU, NPOSBIATH FTOTOBHOCTh K YBAXXCHUIO MHOM TOYKH 3pEHHs MPH OOCYXJIEHHH Pe3yIbTaTOB
BBITIOJTHEHHON PabOTHI;

* 0OOBEKTUBHO OIICHWBaTh HMH(OPMAILMIO O BELIeCTBaX M XUMHUYECKHX IMpolieccaX, KPUTUYECKH OTHOCUTbCS K IICEBJOHAyYHOM HH(OpMaLuUy,
HEeI00pOCOBECTHON pekiiaMe, Kacarollencs: HCTIOJIb30BaHMsI pa3InYHbIX BEIECTB.

* 0CO3HABaTh 3HAYEHNE TEOPETUUECKUX 3HAHUH JUIS IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

* OIMCBHIBaTh NU3YYEHHbIE OOBEKTHI KAK CUCTEMBbI, TPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;




* IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOAUYECKON CHUCTEMbl XUMUYECKHUX 3JIEMEHTOB JUIsl OOBSICHEHUS U NPEIBUICHUS CBOWCTB KOHKPETHBIX
BEILIECTB;

* pa3BUBaTh MH(POPMALMOHHYIO KOMIETEHTHOCTb MOCPEJICTBOM YIJIyOJeHHUs 3HaHUNW 00 MCTOPUM CTAHOBJIEHHUS XMMHUYECKOM HayKu, €€ OCHOBHBIX
IIOHATHH, IIEPUOANYECKOI0 3aKOHA KaK OJJTHOTO M3 BAKHEUIIINX 3aKOHOB IPUPO/JIBL, & TAKIKE O COBPEMEHHBIX JTOCTHKEHUAX HAYKU U TEXHUKH.

* COCTAaBJIATh MOJICKYJIIPHBIE U IIOJIHBIE HOHHBIC YPABHEHUS 110 COKPAIEHHBIM MOHHBIM YPAaBHEHUSM;

* IPUBOJIUTH ITPUMEPBI PEAKIIUM, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aNMOCBSI3U MEX Yy OCHOBHBIMM KJIaCCaMU HEOPTraHUYECKUX BELIECTB;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3AECUCTBUS Pa3IMUHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKON peaKkuu;

* IPOTHO3UPOBATH PE3YJIbTAThHI BO3AECUCTBUS Pa3INUHbIX ()aKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSL.

* IPOrHO3UPOBATH XUMUYECKHE CBOWCTBA BEUIECTB HA OCHOBE UX COCTABAa U CTPOCHUS;

* IPOTHO3UPOBAThH CIIOCOOHOCTH BEILECTBA MPOSBIATH OKUCIUTEIbHBIE NI BOCCTAHOBUTENIbHBIE CBOMCTBA C YUETOM CTEMEHEH OKUCICHUS 3JIEM EHTOB,
BXOJSIIMX B €T0 COCTAB;

* BBISIBJIAITH CYHIECTBOBAHUE M'€HETUUECKON B3aUMOCBSI3M MEXKTY BEIECTBAMH B PSy: MPOCTOE BEIIECTBO — OKCUJ — T'MAPOKCH]T — COJIb;

* OPraHU30BbIBAThH, IPOBOJIUTH YYEHUYECKHE ITPOEKTHI 110 UCCIEAOBAHUIO CBOWCTB BEIIECTB, MMEIOIINX BaXKHOE NMPAKTUYECKO€ 3HAUEHNE.

Onucanue yae0HO-METOAMYECKOT 0, MATEPUAJIBHO-TEXHUYECKOT0 U NHPOPMAIIMOHHOTO o0ecriedeHusi 00pa30BaTeJILHOI0

npoiecca.

HartypanbHbie 00bekTbl. HaTypanbHble 00BEKTHI, UCTIOIB3YEMbIE B O0OYYCHUU XUMHH, BKIIOYAIOT B ce0sl KOJUICKIIMM MHHEPAJIOB M TOPHBIX TOPOJ,
METaJUIOB U CIUIABOB, MHHEPAIBHBIX YIOOPEHHI, TITACTMACC, KAY4yKOB, BOJIOKOH U T. 1. O3HAKOMJICHHE YUYaIIUXCs ¢ 00pa3liaMu UCXOTHBIX BEIIECTB,
MOJTYITPOAYKTOB ¥ TOTOBBIX U3JCIHI MO3BOJIET NOJIYYUTh HATJISIHOE MPEICTaBICHUE 00 ITUX MaTepuaiax, MX BHEIIHEM BHJIE, a TAKKE O HEKOTOPBIX
(bu3nYecKux CBOMCTBaX. 3HAYHMTENbHBIC Y4eOHO-ITO3HABATEIBHBIE BO3MOXKHOCTH HMEIOT KOJUICKIIMHM, W3TOTOBJICHHBIE CAaMHMHU OOYYarOIIMMHMCH.
[IpenmeTs! It TAKUX KOJUICKIHH COOMPAIOTCST BO BPeMsl SKCKYPCHI U APYTHX BHEYPOUHBIX 3aHSATHIA.
Komneknuu MCnonbp3yroTcss TOJIBKO JUISS O3HAKOMJICHHS YYalIUXCsl C BHEIIHUM BHIOM W (U3MYECKUMH CBOWCTBAMHM HW3y4aeMbIX BEIIECTB M
MaTepuasioB. i IpoBeIeHHsS] XUMHYECKHUX OIBITOB KOJUICKIIUH UCTIOIh30BaTh HEJb3SI.
XuMHYeCcKHe peaKTHBbI M MaTepuajbl. OOpalleHue cO MHOTHMMH BelIeCTBaMH TPeOyeT CTPOTroro COOMIOACHHS MPaBUI TEXHUKH 0€30MacHOCTH,
0COOEHHO IPH BBITIOJTHEHUH ONBITOB CAMUMH YJallUMHCs. Bce He0O0X0IMMBbIe MEpHI MPEIOCTOPOIKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX JIOKYMEHTAX U
WHCTPYKIHUSAX, & TAKKE B IIOCOOMSX JIJISl YUUTEIICH XUMHUH.
HawuboJiee 4acTo MCIOJIb3yeMbIe PEaKTHBBI U MaTEPUAIIBI:

1) mpocThie BelIecTBa - Meb, HATPHUH, KAIBIHIA, ATFOMUHUN, MarHUH, XKeJe30, UHK, cepa;

2) oxcuapl —meau (11), kampuus, xenesa (1), maraus;

3) KHCJIOTHI - COJISIHAs, CEpPHAsi, a30THAS;

4) OCHOBaHUS - THAPOKCHUJI HATPHS, TUAPOKCUI KaJIbIHs, TUAPOKCU Oapws, 25%-HbIi BOJHBIN pacTBOP aMMHAaKa,

5) comu - xmopuabl Hatpus, menu (1), sxenesa(lll); HuTparer kanus, HaTpus, cepedpa; cynbdarer meau(ll), sxenesa(ll), xeneza(lll), anmromunus,

aMMOHHSI, Kanusi, OpOMUJ] HATPHS;



6) opraHMyYecKHe COCTUHECHUS - KpaxMall, TJIUIMPHH, YKCYCHAs KUCIIOTa, METHJIOBBIN OpaHXeBbIi, (heHOIPTaICHH, JTAKMYC.
XuMnueckas j1abopaTopHas mocy/aa, annaparbl U Npudopbl. XUMUYECKas MOCYy/a MOAPA3ETACTCS Ha JBE TPYIIBI: JJIsl BBIIOJHEHUS OIBITOB
YYAIIUMHUCS U JEMOHCTPAIIMOHHBIX OTIBITOB.
[Tpubopsl, anmapaTel ¥ YCTAHOBKH, UCIIOJIb3yeMbIE HA YPOKAX XUMHH, MMOAPA3ICISIOT HA OCHOBE MPOTEKAIOMUX B HUX (PU3UYCCKUX U XUMHUYCCKUX
MPOIIECCOB C YYaCTUEM BEIIECTB, HAXOSAIIUXCS B Pa3HBIX arperaTHBIX COCTOSHUSX:

1) tpubops A1 pabOTHI ¢ ra3aMH - TOJTydeHHe, COOMpaHKe, OUYUCTKA, CYIIKA, TOTJIOMIEHUE Ia30B; PEaKIIMA MKy ITOTOKAMH ra3oB;

2) ammapaThl U IPUOOPHI IS OMIBITOB C XUAKMUMHU U TBEPBIMH BEIIECTBAMH - TIEPErOHKa, (PUIBTPOBAHUE, KPUCTAIUTH3AIINS; TPOBEICHUE PEaKITHit

MEXTy TBEPJIBIM BEIIECTBOM U JKHIKOCTHIO, JKHIKOCTHIO U )KHIKOCTHIO, TBEPIBIMH BEIIECTBAMHU.

BHe 31011 KiTaccupuKanuy HaXoAATCs JBE TPYIIIbI y4eOHO anmapaTypsbl:
1). mist u3ydeHus TEOPETHUYECKUX BOMPOCOB XMMHUM - WJUTFOCTPAIHMS 3aKOHA COXPAaHEHHWsS MAacChl BEIIECTB, JAEMOHCTPALUS AJIEKTPOTPOBOIHOCTH
pPacTBOPOB, IEMOHCTPAITUS JBUKEHUS HOHOB B DJIEKTPUUYECKOM II0JIE; IJIs1 M3YYCHHUSI CKOPOCTH XUMUUYECKON PEaKIIUA U XUMHUYECKOTO PAaBHOBECHS;
2). sl WIUTIOCTPAIUA XUMHUYECKUX OCHOB 3aBOJICKHX CIIOCOOOB TIOJYYECHHSI HEKOTOPHIX BEIIECTB (CEPHOM KUCIOTHI, aMMHUaKa | T. 11.).
BcnomoratenpHy0 posih UTPalOT U3MEPHUTEIIBHBIC U HArpeBaTEIbHBIC TPHUOOPHI, Pa3TUYHBIC TPUCTIOCOOJICHHS /IJIs1 BHITIOJIHEHUSI OTIBITOB.
Moaean. O6beKTaMu MOJISTHPOBAHMS B XUMHUU SIBJISIFOTCSI aTOMBI, MOJIEKYJIbI, KPUCTAJLIIBI, 3aBOJICKHE allliapaThl, @ TAK)Ke MPOUCXOISIIHNE TTPOIIECCHI.
B nmpenogaBaHun XUMHUM UCTIOJIB3YIOTCS MOJICTTH KPUCTAJUTMYECKUX PEIISTOK alMasa, rpaduta, cepsl, hocdopa, okcuaa yriaepoqa(lV), nona, xxenesa,
Meau, maraus. HaGopel Mozeneil aToMOB 17151 COCTaBJICHUS IAPOCTEPKHEBBIX MOJIENIeN MOJIEKYJ TPU U3YyUEHUU OPraHUYECKON XUMUH.
Y4yeOHble MOCOOUSI HA MeYaTHOW OCHOBe. B mporecce oOydeHHs] XUMUU HCIOJIB3YIOTCS CICAYIONIUE TaONHII TMOCTOSHHOTO SKCIIOHUPOBAHUS:
«Ilepuomuyeckass cucremMa xumuueckux 3nemeHToB JI. . MengeneeBa», «Tabmuiia pacTBOPUMOCTH KHCJIOT, OCHOBAHMM M COJICH», «DJEKT-
POXUMUYECKUHN Al HANPSLDKEHUN METAILIOB.
Jlis opraHu3anyy CcaMOCTOATEIbHONW pabOThl OOYYAIOIIMXCS HA YPOKAaX HCHOJB3YIOT pa3HOoOOpa3Hble MUAAKTHUECKHE MaTepUalibl: TETpaaud Ha
MEYaTHOM OCHOBE, KapTOUKH C 3aJaHUSIMU Pa3HON CTENEHU TPYAHOCTH JUIsl M3YYEHHUS HOBOTO MaTepHalia, CaMOINpPOBEPKU W KOHTPOJS 3HAHUUN
yUaXcs.
JKPaHHO-3BYKOBbIEe CpeJAcTBa 00y4YeHHMsl. DKPaHHO-3BYKOBbIE MOCOOMS NEISATCS Ha TpU OOJBIIME TPYMNbl: CTaTUYHBbIC, KBa3WJMHAMHUYHBIE U
nuHaMuuHble. CTaTUYHBIMHU SKPAaHHO-3BYKOBBIMH CPEJICTBAMU OO0Y4YEeHHUS SBISAIOTCA AUA(QUIBMBI, TUATIO3UTUBBI (CHaiibl), eAMHUYHBIE TPAHCIIAPAHTHI
i rpadomnpoekropa. Cepun TpaHCHAPaHTOB MO3BOJISIOT UMHUTHPOBATH JBIKEHUE ITYTEM MOCIEI0BATEIbHOTO HAJIOXKEHUsI OJIHOTO TpaHCIapaHTa Ha
npyroit. Takue cepuu OTHOCAT K KBa3UAMHAMUYHBIM SKPAHHBIM [TOCOOHSIM.
JIMHAMHYHBIMH SKPaHHO-3BYKOBBIMU TOCOOMSAMHU SIBIISIIOTCS MPOU3BEACHUs KUHeMarorpada: MOKYMEHTAIbHOTO, XPOHHKAIBHOTO, MYJIbTUILIH-
kanuoHHoro. K 93To#l ke rpymme OTHOCSATCS SKpaHHO-3BYKOBBIE cpeAcTBa OOydeHHSs, IS TpPeabsSBICHHs WHGOPMAalUU KOTOPHIX HEOOXOoAMMa
KOMIIbIOTE€pHAs! TEXHUKA.
TexHuyeckue cpeacrBa o0ydyeHus. [Ipu KOMIUIEKCHOM HCHOJB30BAaHUU CPEICTB OOy4YeHHS HEM30EKEH BOMPOC O BO3MOKHOCTH 3aMEHBI OJHOTO
MoCcCOOusl APYruM, HampuMep IEMOHCTPAIMOHHOTO WM JabOpaTOpPHOTO OMbITa €ro Hh300pakeHWeM Ha dkpaHe. MHbopmarms, conepxariascs B
SKpPaHHOM TOCOOWH, MPEICTaBisIeT COOOW IWIIb OTPaKEHHWE PEaTbHOTO MHpA, W TMOITOMY OHAa JOJDKHA HMETh OMOPY B UYBCTBEHHOM OIIBITE
oOyuaronuxca. B mpoTuBHOM ciydae (GoOpMUPYIOTCS HeMpaBUibHbIE W (GopManbHble 3HaHUSA. OcoOeHHO omacHO (OPMUPOBAHHE HMCKAKEHHBIX



IIPOCTPAHCTBEHHO-BPEMEHHBIX MPEACTABICHUH, IOCKOJIBKY 3KPaHHOE IPOCTPAHCTBO U BPEMs 3HAYUTENIBHO OTJIMYAIOTCS OT PEajJbHOTO MPOCTPAHCTBA
Y BpeMeHH. DKpaHHOE T0COONe HEe MOKET 3aMEHHUTh CO00H peatbHbId 00BEKT B MPOIIECCE €ro MO3HAHUS BBUIY TOTO, YTO HE MOKET OBITh HICTOYHHKOM
YYBCTBCHHOTI'O OIIbITA O CBOfICTBaX, CYIICCTBCHHBIX IIPU U3YUYCHUN XMMHU: LUBCTEC, 3al1axC, KPUCTATJIMUCCKOM CTPOCHUH U T. . B 10 ke BpEMs IIpU
HAJIMYUU 'y ydalquxcCda AOCTAaTOYHBIX YYBCTBCHHBIX 3HaHuNd Ha HCKOTOPBIX 3Talax O6y‘~ICHI/I$I BOCIIPOU3BCACHUC XMUMHNUYCCKOr'0 OIIbITa B 3KpaHHOM
MMOCOOMH MOXET OBITH 0OJIee MeIeCO00Pa3HBIM, UM €T0 MOBTOPHAS JEMOHCTPAIIUSL.

Ilnanupyembie pe3yjibTaThl H3y4YeHHs YUeOHOI 0 mpeaMeTa.

B pesynbpTaTe uzydeHus XuMuu Ha 6a30BOM ypOBHE YUEHUK JIOJDKEH
3HATL/MIOHUMATD:

® XHMMHYECKYIO CHMBOJIMKY: 3HaKH XUMHYECKHX AIEMEHTOB, (DOPMYIIBI XUMHUYECKUX BEIIECTB, YPABHCHHS XUMHUECKUX PEaKIINA;

® BAXHEUIINE XUMHYECKUE TTOHSITHUS: BEIIECTBO, XUMUICCKUN AIIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEIIbHBIE aTOMHAsI U MOJICKYJISIpHAsi MacChl, HOH,
AJUTOTPOTINSI, U30TOIIbI, XUMUYECKAsI CBSI3h, DJEKTPOOTPHUIIATEITLHOCTh, BAJICHTHOCTD, CTEIIEHb OKHUCICHUS, MOJIb, MOJISIPHAsT Macca, MOJISIPHBII
00beM, BEIIECTBA MOJICKYJSIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS, PACTBOPBI, AIEKTPOJUT U HEIJIEKTPOJIUT, FICKTPOJIMTHUYECKAS TUCCOIIUAIIHS,
OKUCITUTEh W BOCCTAHOBHTEIb, OKHCICHHE W BOCCTAHOBJICHHE, TEIJIOBOM 3(PQPEKT peakIuu, CKOPOCTh XMMHUYECKOW PpEeaKIuu, KaTallus,
XUMHUYECKOE PAaBHOBECHE, YIIIEPOIHBIN CKENeT, (PYHKIIMOHAIbHAS TPYIIA, U30MEPHUsl, TOMOJIOTHS,

® OCHOBHBIC 3aKOHBI XUMHUHU: COXPAHEHHUS MACCHI BEIIECTB, TOCTOSTHCTBA COCTaBa, MEPHUONICCKHI 3aKOH;

OCHOBHBIC TEOPHH XUMHU: XUMUUECKOU CBSI3H, DJIEKTPOJIUTHIECCKOMN TUCCOIUAIINN, CTPOCHUSI OPTaHUYECKUX COCTUHEHUI;

® BaXHEHIIME BEIIECTBA M MaTepHalbl: OCHOBHBIC METAJUIBI W CIUIABBI; CEpHAas, COJSHAs, a30THAas M YKCYCHas KUCIOTHI, IIEJIOYH, aMMHaK,
MHHEpaJbHbIE yIOOpEeHUs, METaH, J3TWJICH, alleTWJIeH, OEH30J, ATaHOJI, >KHUPBI, MbLIA, TJIIOKO3a, caxapo3a, KpaxMmajl, KieTdarka, OCIKH,
HMCKYCCTBEHHBIC M CHHTETHUECKHE BOJIOKHA, KAy9yKH, TJIaCTMACCHI;

yMeTh:

® Ha3bIBATh: 3HAKU XUMHYECKHX JICMEHTOB, M3yUYCHHBIC BEIIECTBA [0 «TPUBHAIBHON» WM MEKyHAPOIHOW HOMEHKIIATYpE;

e omnpeaessiTh. BaJCHTHOCTh U CTCIEHb OKHUCIICHHMS XUMHUYECKHUX 3JIEMEHTOB, THUIl XHUMHUYECKOW CBS3M B COCIMHEHUSX, 3apsij MOHA, XapaKTep
Cpelbl B BOJHBIX PaCTBOpPaxX HEOPraHUYECKUX COCIMHEHHM, OKUCITUTENIb M BOCCTAHOBUTEb, MPUHAJICKHOCTh BEIIECTB K PAa3IMYHBIM Kjaccam
OPraHUYECKUX COCIUHCHHIA;

® XapaKTepHM30BaTh: DJIECMCHTHl MaJIbIX IEPHOJOB IO WX IOJIOKEHHUIO B mepuoaudeckod cucreme JI.M.MenneneeBa;, oOiue XMMHUYECKUE

CBOWCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHMYECKUX COEIMHEHHM; CTPOCHHE M XUMHYECKHE CBOWCTBA

M3YUYEHHBIX OPTraHUYECKUX COCIUHEHUM;

O0BSICHATH: 3aBHCHUMOCTh CBOWCTB BEHIECTB OT HMX COCTaBa M CTPOCHHUS; MPHPOAY XUMHUYECKOW CBS3M (MOHHOW, KOBAJICHTHOM,

METaJTUYECKOI), 3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEAKIIUH U MOJIOKEHUS XUMHUYECKOTO PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

¢  BBINOJHATh XUMHUYECKUN DKCIIEPUMEHT MO PACIO3HABAHUIO BAKHEUITUX HEOPTaHUYECKHX (KUCIOPOJ, BOJAOPOJ, YIJIEKHCIBIN ra3, aMMHUaK,
PacTBOPBI KUCIIOT U MIeNoueH, XIOpUI-, CylIbdaT -, KapOOHAT-HOHBI, HOHBl aMMOHUS) M OPTaHUYECKUX BEIIECTB;



® BBIYHCIATH: MAacCOBYIO JIOJII0O XMMUYECKOTO 3JEMEHTa M0 (OpMYlIe COEAMHEHHUS, MACCOBYIO JIOJIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE,
KOJINYECTBO BELIECTBA, 00BbEM MM MAacCy peareHTOB UM IPOIYKTOB PEAKIIHH.

® MPOBOAUTH CAMOCTOSITEIBHBIN MOMCK XUMUYECKOH MH(POPMALIUHU C UCTIOIB30BAaHUEM PA3IMYHBIX HCTOUHUKOB (HAyYHO-TIOMYJISIPHBIX M3/IaHUMH,

KOMIBIOTEPHBIX 0a3 aHHBIX, pecypcoB MHTepHETa); MCIOIB30BATh KOMITBIOTEPHBIE TEXHOJIOTHH JJIsi 00pabOTKU M MEepefaydl XUMHYECKOU

nHGOpPMAIINY U €€ TIPE/ICTABICHUS B Pa3IMIHBIX (hopMax;

HCNOJIb30BATh NPHOOPETEHHbIEe 3HAHUS H YMEHHUsI B MPAKTHYECKOH 1eITeJIbHOCTH U MOBCeTHEBHOM KU3HU JIUIA:

0OBSICHEHUS! XUMHUECKUX SIBJICHUH, MPOUCXO/IAIINX B PUPOJIE, OBITY U Ha MPOU3BOJICTBE;

OTIpeIeNIeHUs] BO3MOXKHOCTH TPOTEKAHUSI XUMUYECKUX TIPEBPAIICHHU B PA3IMYHBIX YCIOBHUSIX U OIICHKH X MOCIIEICTBHIA;

9KOJIOTMYECKU TPAMOTHOTO TTOBEJCHUS B OKPYXAIOIEH cpere;

OIICHKH BJIMSIHUSI XHMUYECKOTO 3arPS3HEHUS OKPYXKAFOIIEH Cpe/Ibl Ha OPraHU3M YelIOBEeKa U JPYTHe KUBBIE OPTaHU3MBbI;

0e301acHOTO 00paIleHus C TOPIOYUMH U TOKCHIHBIMH BEIIECTBaMHU, J1a00paTOPHBIM 000pYIOBaHUEM;

MIPUTOTOBIICHHS PACTBOPOB 3a/IaHHON KOHIIEHTPAIMX B OBITY M Ha TIPOU3BOJICTBE;

KPUTHYECKOW OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW WH(POPMAIINH, TOCTYIAIOMICH U3 Pa3HBIX HCTOYHHUKOB.

JIOKyMEHTBI:

=

[Tpuka3z MunoOprayku ot 17.12. 2010r. Ne 1897 «O6 yrBepx)acaun u BBencHnn B Acticrsue ®I'OC OOO0»

[Tpuxa3z MunobpHaykn ot 17.05.2012 Ne 413 «OO0 yrBepxkaeannu U BBeneHuu B aeiicteue @I'OC cpemgrero( moaHOro) o0mero oopa3oBaHusD»

3. TIucemo MunuctepcTBa obpazoBanust u Hayku P® ot 19 ampens 201 1r. Ne03-255 «O BBefieHnu ¢enepaibHbIX TOCYAapCTBEHHBIX 00pa30BaTEbHBIX
CTaHIAPTOB OOIIETO 0OPa30BaAHUS»

4. Tlpuxa3z MunobpHayku Poccnn ot 7 mronst 2012 1. Ne 24480 «O06 yTBepkieHIH (eepaabHOro TocyJapCTBEHHOT0 00pa30BaTelbHOTO CTaHAAapTa
cpemHero (IOJTHOTO) 00IIero 00pa3oBaHUD»

5. @enepambHOTrO TOCYIapCTBEHHOTO 00pa30BaTENBHOTO CTAaHapTa OCHOBHOTO 00mIero oOpa3oBaHus (puka3 MuHuUCTEpCcTBa 00pa30BaHMs U HAY KU
Poccuiickoit @enepanuu ot 17 mexadbps 2010 r. Ne 1897)

6. IlpumepHbIe MpOrpaMMEI IO YIeOHBIM IIpeaMeTaM (eneparbHOro 0a3ucHOro y4eOHOr o MIIaHa.

n

Pexomenayemas qureparypa (8 kiacc).
1. Jlutepartypa, HcnoJib3yemMasi yauTeem:
- OCHOBHAA Tumepamypa
1. I'abpuensan O.C. [Iporpamma kypca xumuu i1 8-11 kinaccoB 001eo0pazoBaTenbHbIX yupexaeHuil. — M.: Ipoda;
2. T'abpuensn O.C. Xumusi: 8 kiacc : yaeOHUK Ui 00111e00pazoBaTeNbHbIX yupexkaeHuit. — M.: JIpoda.
- 0ONONHUMENbHAS TUmepamypa
1. I'abpuensan O.C. Uzyuaem xumuio B § kiI.: auaakruyeckue matepuainsl / O.C. ['abpuensn, T.B. CmupHoBa. — M.: biuk miroc



2. Xumus: 8 Kiacc: KOHTPOJIbHBIE U TIpoBepouHbIe paboThl K yueOHuKy O.C. 'abpuensna «Xumust. 8 ximaccy / O.C. I'adbpuensn, I1.H. bepeskun, A.A.
VYurakoBa u 1p. — M. : JIpoda;

3. lN'abpuensu O.C., Buckoboitnukosa H.II., SlmmykoBa A.B. HacronpHast kaura yaurens. Xumus. 8 ki1.: Meroaudeckoe mocodue. — M.: JIpoda;

4. Tabpuensu O.C., Pyno H.H., Tonkyros B./. Xumudeckwnii SkcriepuMeHT B mikoJie. 8 kiacc. — M.: JIpoda

5. Anxumuk (http://www.alhimik.ru/) - onuH W3 JydmMX CaHTOB PYCCKOS3BIYHOTO XUMHUYECKOro VHTepHEeTa OpPHEHTHPOBAHHBIM Ha YUUTENS H
YUEHHKa, MIPETI0AaBaTeINs U CTYICHTA.

2. Jlutepatypa, peKoMeHIyeMasi VISl YYaIIuXcs.
- OCHOBHas TUmepamypa
INa6puensu O.C. Xumust: 8 kinace : yaeOHUK 151 001eo0pa3oBaTenbHbIX yupexaeHuidt. — M.: JIpoda.
- OONONHUMENbHAS TUMepamypa
1. Kypnan «XuMmus B IKOJIEN;
2. Kontpen - Xumus s Beex (http://kontren.narod.ru). - uHbpopManMoHHO-00pa30BaTEIbHBIA CAUT IS TEX, KTO U3y4aeT XUMHIO, KTO €€ MPEnoJIaeT,
TUTSL BCEX KTO MHTEPECYETCsl XUMUEH.
3. Anxumuk (http://www.alhimik.ru/) - oaWH M3 JIy4IIUX CAMTOB PYCCKOS3BIYHOTO XUMHUYECKOTOo VHTepHETa OpUEHTUPOBAHHBIN HA YYHTENS U
YUEHHUKa, IIPernojaBaTelis U CTyIeHTa.
4. DHIMKIIONIEINYECKUH CTIOBAPh IOHOTO XUMHKA

3. Meaunapecypcsl.
— (D «Heopranuueckas XuMHs», U3JIaTEIbCTBO «Y UUTEIb
— CD «llIxona Kupunna u Medoaus», U31aTeIbCTBO «YUUTEITb)
— Xwuwmus. [IpocBemenue «Heopranudeckas Xumus»,. 8 kiacc. (Ha 2-X JIUCKax)
— Xwumus (8-11 kmacc). Bupryanshas nadoparopus (yueOHOE 3JIEKTPOHHOE U3IaHKE)

Y4eOHOo-MeTOANYEeCKHIT KOMILICKT 10 XUMHH 9 Kjaacca.
Yueonuk O.C. I'abpuensH, «Xumus» 9 kmacc, M. «lpodar, 2014 roxga.
Pabouas terpans O.C. I'abpuensn; A.B. SAmrykosa, «Xumus» 9 ximacc, M. poda, 2014 roz.
a) IMTepaTypa AJsl yYaluxcs:
E.A. Epemun, H.E. Ky3pmenko «CripaBo4HHK HIKOJIBHHKA 110 XUMuH 8-11 knace, M, «poda», 2010 r.
JLIO. AnukGepopa «3annMarensHas xumus», M, «ACT — [peccy, 2009r.
Xumust. 9 kacc: yueOHUK amst odieobpasoBaTenbHbIX yupesxxaenuit/ O.C. I'abpuenss. - M.: [Ipoda, 2014.
I'abpuensn O.C. Xumus. 9 knacc: padouast Terpanp K yueOHuKy ['adpuensaa O.C. — M.: [Ipoda, 2009.
0) IuTepaTypa VIl yYuTeIs:




laopuensa O.C., Meroauueckoe mocobue st yaurens. Xumus 8-9 knacc. — M.: Ipoda, 2008.

I'abpuensa O.C., Octpoymos N.I'. Xumust. 9 knace: HacronbHas kaura yaurens. - M.: Ipoda, 2008.

JI.B. Komucapoga, U.T", [Ipucsruna «KoHTponbHBIE U TPOBEPOUHBIE PabOTHI IO XUMHHK 9 Kiacey, M., «Ox3ameny, 2007T.
O.C. I'abpuensu, U.I'. OctpoymoB «HactonbHas kHura yautens» Xumus 9 knacc, M., «JIpoday, 2010 r.

M.1O. I'opkoBenko «Iloypounsie pa3paboTkm» mo xuMuu 9 xnacc, M., «Bakoy, 2010 r.

Y4eOHO—MeToanuecKas ra3era i yuutenei, uza. «llepsoe centsiops», M., 2009-2011 r.

B) 2JIEKTPOHHBIE MOCOOU:
CD nucku «OO1ast 1 HeOpraHUYEeCKask XUMUS,
Opraanyeckass XUMHUsDY
«BupryansHas mabopatopusi»
HurepHer-pecypchi:
http://www.chem-astu.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8Kkl/index.html
http://chem-inf.narod.ru/inorg/element.html

OcHauleHue yuyeGHOro npouecca
HarypajabHble 00beKThI:
Konnekunn MuHepanoB 1 TOPHBIX TOPOJ;
MeTanioB u CINIaBOB;
MuHepaabHBIX yI0OpEeHNH;
[Inactmacc, kay4yKoB, BOJIOKOH.
XuMHYecKHe PeaKTHBbI U MATEePHAJIbI:
Haunbonee gyacTo ucnons3yemsie
DIIpocteie BemecTBa: Menb, HATPU ,KaIbITHIA, MarHUH, JKele30, [IHHK;
2)oxcuapl: memu(||), kampnus, xemnesa(|||),Mmaramus;
3)KUCIIOTHI: CepHasi, COIsIHAS, a30THAS;
4)OCHOBaHUS - THAPOKCUIBI: HATPHUS, KAIbIN,25%-HbIi BOIHBIA PaCTBOP aMMHAKa;
S)comu: xJaopuel HaTpus, Menu(||),amoMuHus, xenesa(|||);HuTpaThl Kams, HaTpus, cepedpa; cynbdarsl Meru(||),xene3a(||),xenesa(|||),aMMOHIS; KON KaJIHS,
OpoMuJ HATPUS;
6)opraHuuecKkre COeIMHEHUs: 3TAHO, YKCYCHAas KMCJIO0Ta, METHIIOBBIM OpaH)XeBbIH, peHondTanent, takMyc.
Xumuieckasi 1a0opaTopHas MOCYAa, aNNaparbl ¥ NPUOOPLI:



D)ITpu6ops! asist paboTHI ¢ Ta3aMHu;
2)anmnapathbl ¥ TPUOOPBI JIJIsl ONBITOB € TBEPBIMU, )KUAKHUMH BEIECTBAMH,
3)u3MepuTEIbHBIC TPUOOPHI M MIPUCIIOCOOICHHMS IS BHITTOJTHEHUS OIBITOB;
4)cTeKsTHHAS U TIJIacTMAccoBas MOCy/ia U MPUCTIOCOOIEHUS TS IPOBEICHUS OIBITOB.
Mogaenn:
HaGops! Mojieneit aToMoB IS COCTaBJICHHUS IIAPOCTEPIKHEBBIX MOJISIEH MOJICKYIT;
Kpucraminueckue pemeTku conen.
Y4eOHble MOCOOUS HA TEYATHON OCHOBeE:
ITepuonnueckas cucrema xXumuieckux snemenToB J.J11.MeHeneesa;
Tabnuna pacTBOPUMOCTH KUCIIOT, OCHOBAHHUH COJEH;
DNEKTPOXUMUYIECKUIA P HAIPSHKEHUH METaIIOB;
AHI‘OpI/ITMBI 110 XapaKTEPUCTUKE XUMUUYCCKUX BJIEMECHTOB, XUMHYECKUX peaKHHfI, PEIICHUIO 3a1a4;
JunakTudeckue MaTeprabl:paboune TETpaau Ha IIeYaTHOW OCHOBE, MHHCTPYKITUHU, KAPTOUKHU C 3aTaHUSIMHU, TAOTHIIEL.
JKPaHHO-3BYKOBbIE CpeIcCTBA 00y4YeHus:
CD, DVD-nauckwu, BuneoGuabMbl, 11adUabMbl U THAIO3UTUBBI, KOMIIBIOTEPHBIC MPE3CHTAIUH.
TCO:
KommnbroTep;
MynbTUMe AT POEKTOP;
DKpaH;
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