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HOACHUTEJIBHAA 3AIINCKA

Pa6ouas nporpamMma yue6HOro Kypca mo Xumuu Jyig 8 kinacca paspadorana Ha ocnope @I'OC
BTOPOT'0 TIOKOJICHHU S, IPUMEPHOM MTPOrpaMMBbl OCHOBHOT'O 00I1Iero 00pa3oBaHMs M0 XMMHUH (0a30BBIHA
ypoBeHb) U aBTOpckoil nmporpammbl O.C. I'abpuensna (I'abpuensa O.C. nporpamma Kypca XUMHH
qutst 8-11 knmaccoB obmieo0pa3oBaTenbHbIX yupexaenuii M: Ipoda,2010r).

IIporpamma paccumtana Ha 68 wyacoB (2 uaca B Henemo). JlaHHas nporpamma
KOHKPETHU3UPYET COAepKaHUE CTaHAapTa, NaéT pacrpeesieHne yaeOHbIX 4acoB IO pa3jesiaM Kypca,
MOCTIEIOBATENIbHOCTh M3YUEHUSI TEM U Pa3/IeloB C YYETOM MPEAMETHBIX CBS3€H, JIOTUKH y4eOHOro
MpoIecca, BO3PACTHBIX OCOOCHHOCTEN yJaIuxcsl.

XuMus, Kak OIHA U3 OCHOBOINOJAraromMx o0nacTeld eCTECTBO3HAHUA, SIBISETCS
HEOTHEMJIEMOM YacThi0 00pa3oBaHUS HIKOJHLHUKOB. KaIblii 4eloBEeK JKMBET B MHpE BEIIECTB,
MO3TOMY OH JIOJIKEH MMETh OCHOBBI (PYHIAMEHTAIBHBIX 3HAHUH 110 XUMUHU (XUMUYEeCKasi CHMBOJIHKA,
XUMHYECKUE TIOHSTHS, (DAKThl, OCHOBHBIE 3aKOHBI M TEOPUH), TMO3BOJSIONINE BBIPAOOTATH
MIPENICTABJICHUS O COCTABE BEIIECTB, UX CTPOSHUH, MPEBPALICHHSIX, TPAKTHYECKOM HCIIOIB30BaHUH, &
TaKkXke 00 OMacCHOCTH, KOTOPYIO OHU MOTYT MPEACTaBIATh. M3ydas XuMHIo, ydamuecs: y3HAIOT O
MaTepUaIbHOM €IMHCTBE BCEX BEIIECTB OKPYKAIOUIETO MHPA, 00YCIOBIEHHOCTH CBOMCTB BEIIECTB
WX COCTaBOM M CTPOCHHEM, IMO3HABAEMOCTH M TPEJCKa3yeMOCTH XMMHYECKUX SBJICHHH. M3ydyeHue
CBOWCTB BEIIECTB M WX IPEBPAIICHUN CIOCOOCTBYET pPAa3BUTHIO JIOTUYECKOTO MBIIIJICHHS, a
MpakTHYeckass pabora c BemecTBamu (71a00OpaTOPHBIE OMBITHI) — TPYAOIIOOMIO, aKKypaTHOCTH H
coOpanHocTd. Ha mpuMepe XuMum ydamuecs MOJIyYalOT MPEICTaBICHHS O METOAax IO3HAHWS,
XapaKTEPHBIX U ECTECTBEHHBIX HAYK (IKCIIEPUMEHTAIHLHOM M TEOPETHIECKOM).

[Iporpamma paccumrana Ha 68 dacoB (2 waca B HEEN0), B TOM YHCIIE Ha KOHTPOJbHBIC
paboThI- 4 yaca, mpakTUYecKue paboThl —7 YacoB.

Coneprkanre mporpaMmbl HAIIPaBJIEHO Ha OCBOCHUE yUAIIUMUCS 3HAaHWUH, YMEHUH U HABBIKOB
Ha 6a30BOM ypOBHE.

Lesn n3ydeHuss XuMuu B 8 Kiacce:

* OCBOCHME B)KHEHININX 3HAHUM 00 OCHOBHBIX NMOHATHUAX U 3aKOHAX XMUMHH, XUMHUYECKON
CHMBOITUKE;

* OBJIQJICHHE YMEHHSMH HAONIOJaTh XMMUYECKHE SBJICHUS, INPOBOIUTH XHUMHUYECKUN
HKCIEPUMEHT, IMPOM3BOJUTH pPACUYeThl Ha OCHOBE XHUMHYECKHX (OPMYJ BEUIECTB U YpaBHEHHU
XAMHYECKUX PEAKIIUIL;

* pa3BUTHE IO3HABATENIBbHBIX MHTEPECOB W WHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B Ipolecce
NPOBENEHUsI XMMHYECKOTO OSKCIIEPUMEHTa, CaMOCTOATEIBHOTO IPHOOpEeTeHHs 3HaHUH B
COOTBETCTBUH C BO3HUKAIOIINMH KU3HEHHBIMHA OTPEOHOCTAMU;

* BOCIIUTAHHE OTHOLICHHS K XUMHHM KaK K OJHOMY U3 (yHAaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY O0IEUeI0BEYEeCKON KYIbTYpHI;

* IPUMEHEHHUE MOTYYEHHBIX 3HAHUH M YMEHHH 17151 6€30M1acCHOT0 MCIOIb30BAaHMs BEIIECTB U
MaTepHuajoB B OBITY, CEJIbCKOM XO3SHCTBE M Ha MPOM3BOACTBE, PEHICHUS NMPAKTUYECKUX 3agad B
MOBCEHEBHOW KHM3HH, MPEAYNPEKICHHUsS SBICHHI, HAHOCSIIMX Bpel 3I0POBBI0 4YeJIOBEKa M
OKpYXXaroIei cpere.

3agaumn:

1.CopmupoBath 3HaHHE OCHOBHBIX OHATHI U 3aKOHOB XHMUHU;

2. BocriuThIBaTh 00IIEYETIOBEYECKYIO KYIBTYPY;

3. Yuuth HaOII0AaTh, IPUMEHSATH MTOJTYYCHHBIC 3HAHUS Ha MTPAKTHKE.

JINYHOCTHBIMHU Ppe3yJbTaTaMM H3YYeHHs NpeaMera «XuUMHUsS» B 8 Kilacce SBISIOTCS
CIIE/IYIOIINE YMEHUSI:

-OCO3HABaTh EIWHCTBO M IIEJIOCTHOCTH OKPYJXKAIOIEr0 MHpPA, BO3MOXHOCTH €ro
M03HABaEMOCTH U O0BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAYKHU;

-IOCTENICHHO  BBICTPAaWBaThb COOCTBEHHOE LIEJIOCTHOE MHPOBO33PEHHE:  OCO3HABATh
NoTPeOHOCTh W TOTOBHOCTh K CaMOOOPa3OBaHHMIO, B TOM YHCJIE€ M B paMKaX CaMOCTOSTEIbHOMN
JeSITETbHOCTH BHE ILIKOJIbI;

-OLICHMBATh JKU3HEHHbIE CUTyalldd C TOYKM 3peHus Oe3omacHOro oOpasa >KHU3HH U
COXpaHEHUS 370POBbS;

-OLIEHUBATh 3KOJIOIMUYECKUN PUCK B3aUMOOTHOIIEHUH YeloBeKa U MPUPOIbIL.



-opMupOBaTh 3KOJOIMYECKOE MBIIUIEHUE: yYMEHUE OLIEHUBATh CBOK JAEATEIBHOCTh U
MNOCTYIKU JAPYIUX JIIOJEH C TOYKM 3pEHHs] COXPAaHEHMsI OKpY’Kalollel cpeibl - rapaHTa XHU3HH U
OJrarormoyuus Jarojici Ha 3emiie.

MertanpeaMeTHBIMH pPE3yIbTaTaMu H3yueHUs Kypca «XuMmus» sBisercs (popmupoBaHue
YHHUBEpCAJIbHBIX yueOHbIX aeiictuii (YVY /).

Pezynamusnvie YV/I.

-CaMOCTOSITEIbHO OOHApYXUBaTh U (popMynHupoBaTh yueOHYIO MpoOiIeMy, ONMpenemsaTh 1elb
y4eOHOH eATeNbHOCTH;

-BBIJIBUTaTh BEPCUU PEIICHUS MPOOJIEMbl, OCO3HABAaTh KOHEUYHBIN pe3yibTaT, BHIOMpaTh U3
IIPEUIOKEHHBIX M HCKAaTh CAMOCTOSATENILHO CPEACTBA JTIOCTUKEHUS 1IETIH;

-COCTaBJIATh (MHIUBHYalIbHO WIK B TPYIIE) IUIaH PEIIeHUs IPOOIeMbI;

-paboTas 1o IIaHy, CBEPATh CBOM JEHCTBUS C IIENBIO U, P HEOOXOAUMOCTH, UCIPABIAThH
OIITMOKH CaMOCTOSITEIIHHO;

-B JIMAJIOT€ C YYHUTEIEM COBEpPILICHCTBOBATh CAMOCTOSITEIBHO BBIPAOOTaHHBIE KPUTEPUU
OLICHKH.

Tosnasamenvuvie YV/I:

-aHAJIM3UPOBATh, CPABHUBATH, KJIaCCU(PULIMPOBATh U 0000IaTh (PAKTHI U sIBJIEHUS. BBIABIATH
MIPUYMHBI U CJIEJICTBHS MPOCTHIX SBJICHHA.

-OCYIIECTBIIATh CPaBHEHHE, KIACCU(UKAIMIO, CAaMOCTOSTENFHO BHIOMpas OCHOBAHUSA U
KPUTEPHHU ISl YKA3aHHBIX JIOTMYECKUX ONEpannii;

-CTPOHTD JIOTHYECKOE PACCYXACHUE, BKIIOYAIOIIEE YCTAHOBIEHHE MPUIMHHO-CIEICTBEHHBIX
CBS3EH.

-C03/1aBaTh CXEMaTHUECKUE MOJIENH C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA.

-COCTaBJIATH TE3HUCHI, PA3INYHbIE BUIBI JIAHOB (ITPOCTHIX, CII0KHBIX H T.IL.).

-Tipeo0pa3oBEIBATh HHPOPMAIIHIO W3 OJHOTO BHIA B IPYTOi (TaOIUILy B TEKCT H TIP.).

-YMETh ONpEAEsATh BO3MOXKHBIE HCTOYHUKH HEOOXOIMMBIX CBEICHUH, MPOU3BOAMUTH MOHUCK
nH(OPMaINH, aHATTU3UPOBATh U OIICHUBATH €€ JJOCTOBEPHOCTD.

Kommynuxamuenvie YYJ/I:

CamMOCTOATENFHO OPraHU30BbIBATh y4eOHOE B3aUMOCHUCTBHE B TpymIe (OmpenensiTs oomme
LIeJIN, pacTIpeieNIATh POJIH, JOrOBapUBATHCS APYT C APYIOM H T.J1.).

IIpeaMeTHBIMH pe3yIbTaTAMM H3yJICHUS TPEMETa SBISIOTCS CIECIYIONINE YMEHHS:

-OCO3HAHHE POJIU BEILECTB:

- OIIPEJIEIIATh POJIb PA3TMYHBIX BEIIECTB B IPUPOJIE U TEXHHKE;

- OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

- paccCMOTpEeHUE XUMUYECKUX MTPOLIECCOB:

- IPUBOJUTH MPUMEPHI XUMHUECKHX MPOLIECCOB B IPHPO/IE;

- HaXO/IUTh YePThl, CBUICTENLCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMHYECKUX MPOIECCOB U UX
pa3InIHsX.

-HCIIOJIb30BAHUE XMMUYECKUX 3HAHUHN B OBITY:

-00BSICHATH 3HAUEHHE BEIIECTB B )KU3HU M XO35IHCTBE YEIOBEKA.

-00BSICHATH MHP C TOYKH 3PECHUS XUMHH:

-TIePEYHNCIATh OTIMYUTEIbHBIC CBOMCTBA XUMHUECKIX BEIIECTB;

-pa3nuyaTh OCHOBHBIE XUMHUYECKHUE MPOIIECCHI;

-OMpe/IeNATh OCHOBHBIE KJIACChl HEOPTaHUYECKUX BEIIECTB;

-[IOHUMATh CMBICII XUMUYE€CKUX TEPMUHOB.

-OBJIaZICHUE OCHOBAMH METOOB MO3HAHHMSI, XapaKTEPHBIX JJIS1 €CTECTBEHHBIX HAYK:

-XapaKTepu30BaTh METOJbl XMMHYECKOH Hayku (HAONIOJeHUEe, CpaBHEHHE, DKCIIEPHMEHT,
M3MEpEHUEe) U UX POJIb B MO3HAHUU MTPUPOIbI;

-IPOBOJIUTh XMMUYECKUE OIBITHI U SKCIIEPUMEHTHI U OOBSCHATH UX PE3YIbTATHI

-YMEHHUE OIICHMBATh TOBEJCHUE YENIOBEKAa C TOYKH 3PEHHs] XMMHYECKOH Oe30MacHOCTH MO
OTHOILIEHUIO K YEJI0BEKY U MPUPOJIE:

-MCIIOIb30BAaTh 3HAaHUS XHMUU TPH COOJIOJACHWW TMPAaBHJI HCIOIB30BAHUS OBITOBBIX
XHUMUYECKUX MPETapaTos;

-pa3nuyaTh ONacHbIe U 0€30MacHbIE BELIECTBA.



PaGouas mporpamma MmocTpoeHa Ha OCHOBE KOHIICHTPUYECKOIO MOAX0Aa. DTO JOCTUTAETCS
IIyTeM BBIWICHEHUS AWJAKTHUYECKOM €AMHUIBl — XMMHYECKOI'o JJeMEHTa - U JajbHEWIIeM
YCIIO)KHEHUHU U PACIIUPEHUU €€: 3/1eCh TAKOBBIMU BBICTYMAIOT (DOPMBI CYIIECTBOBAHUS (CBOOOHBIE
aTOMBI, IPOCTBIE U CJIOXHBIE BEIIECTBA). B mporpaMMe y4uTHIBaeTCS peanu3anns MEXKIPEIMETHBIX
cBsizel ¢ KypcoM pu3uku (7 kinacc) u ouonoruu (6-7 Kiaccel), Tie JaeTCsl 3HAKOMCTBO C CTPOCHUEM
aToMa, XUMUYECKON OpTraHu3alnen KJIETKH U MpoleccaMu 0OMeHa BEIIeCTB.

OcHoBHOIl GopMOIl opraHu3anuu yueOHOro nporecca sBIseTcsl KIacCHO-ypOoUyHasi CUCTEMA.
B xadectBe nomomHUTENBbHBIX (OpM oOpraHuzanuu 00pa3oBaTEIBLHOrO IpoLecca HCHONb3YeTCs
CHCTeMa KOHCYJIbTAllMOHHON MOAMEPKKH, WHAWBHAYAJIbHBIX 3aHSATHH, CaMOCTOATENbHas paboTra
YUaIIUXCs C UCMOJIb30BAaHUEM COBPEMEHHBIX MH()OPMAITMOHHBIX TEXHOIOTHH.

[Ipeobnamaromert (GopmMoit KOHTPOJIST BBICTYMAIOT MUCHBMEHHBIA (CaMOCTOSTEIbHBIE U
KOHTPOJIbHBIE Pa0OTHI) U YCTHBIHN onpoc (cobecesoBaHue).

HcxoaHbIMU JOKYMEHTAMU JJIs1 COCTaBJIEHHUSI MPUMepa pado4eil MporpaMMsbl SIBUJTUCH !

1. [Mpuxa3z MunoOpuayku ot 17.12. 2010r. Ne 1897 «O0 yTBepKJIeHUU U BBEIACHUU B JICHCTBHE
dI'OC O0O0»

2. Ilpuka3z Munobpuayku ot 17.05.2012 Ne 413 «OO0 yTBep)KJIe€HHHM M BBEIACHUU B JICHCTBUE
®I'OC cpennero( mMoaHOr0) 00IIEro 00Pa30BAHUSY

3. Ilucemo MunucrepctBa obpazoBanuss u Hayku P® or 19 ampens 2011r. Ne03-255 «O
BBEJICHUH (efiepalibHBIX TOCYIaPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB OOIET0 00pa30BaHMSDY

4. Ilpuka3z Munobpuayku Poccun ot 7 utons 2012 1. Ne 24480 «O0 yrBepkaeHnu dheaepaabHOTo
TOCYIapCTBEHHOT0 00pa30BaTEIHHOIO CTAHIAPTA CPEMHETO (ITOJTHOTO) O0IIero 00pa3oBaHUsD»

5. ®enepanbHOr0 TOCYJApCTBEHHOrO 00pa30BaTEIBHOrO CTaHAapTa OCHOBHOT'O OOIIEro
oOpazoBanusa (mpuka3 MuHHCTEpCcTBa 00pa3oBaHus W Hayku Poccuiickoit ®denmeparnu ot 17 mexadps
2010 r. Ne 1897)

6. [IpumepHBIe TPOrpaMMBI 10 YI€OHBIM IIpeAMeTaM ¢eaepabHOro 6a3ucHOro yueOHOoro miaHa.

YYEBHO —- TEMATUYECKHH ILIAH

Ne HauMeHoBaHue TeMbl Bcero N3 Hux
n/n 4acoB
IpakTHUyeckue KoHTposbH
padoThI ple
padoThI
1. Tema 1. Beenenne 6 Nel Ne2. IIpuémar
oOparreHus c
JabopaTOPHBIM
00opyToBaHTEM u
HaOIIOACHHUE 3a TOpSIIeH
CBEYOM.
2. Tema 2. ATOMBI XUMHUYECKUX IJIEMEHTOB 10 K.p. Nel
3. Tema 3.IIpocTsle BemecTBa 7
4. Tema 4. Coemunenuss  xumuueckux | 14 Ne3.Anammz  mouBbl  u | Kip. Ne2
3JIEMEHTOB BOJIBL.
Ne4. ITpuroroBnenue
pacTBopa  caxapa u
OIlpefeNieHe MacCOBOM
JIOJIM €T0 B PacTBOPE.
5. Tema S.M3menenus, npoucxomsimme c |11 Ne5 . Ilpuznaku K.p. Ne3
BEILIECTBAMU XUMHYECKUX PEAKIHUil.
6. Tema 6. PactBopenue. PactBopsl. Coiicta | 20 Ne 6.CpoiictBa kucnot, | K.p. Ned
PacTBOPOB AIIEKTPOIUTOB OCHOBaHHUH, OKCHIOB U
COJIEH.
Ne7Pemenne
9KCIIEPUMEHTAIbHBIX
3a1a4.
Hroro: 68 7 4




COAEPKXAHHUE U3YYAEMOI'O KYPCA
8 KIIACC

Tema 1. BBenenue B xummnio (6 1)

XuMHST — HayKa O BELIECTBAX, X CBOMCTBAX U MPEBPALCHUSX.

[loHsATHE O XMMHYECKOM 3JeMeHTe M (popMax ero CymiecTBOBaHMSA: CBOOOIHBIX aToOMax,
IIPOCTBIX U CIIOKHBIX BEIIECTBA

[IpeBpamenust BemectB. OTauUMe XMMUYECKUX PEaKUUN OT (U3MUECKUX sBieHUi. Ponb
XMMUU B J)KU3HH YEJIOBEKA.

Kparkue cBeneHuss M3 MCTOPUM BO3HUKHOBEHHUS W pa3BuTus xumuu. [lepuon amxumum.
[Tonsitue o punocodpckom kamue. Xumust B XVI B. Pazputne xumun Ha Pycu. Ponb oredecTBeHHBIX
YUEHBIX B CTAaHOBJIEHHU XMMHMUYECKOIl Hayku - paborel M. B. JlomonocoBa, A. M. byrieposa, . 1.
Menpeneesa.

XuMHuecKkass CHMBOJIMKA. 3HAKW XUMHMUYECKHX JJIEMEHTOB U NPOMCXOXKAEHUE MX Ha3BaHUHU.
Xumnueckue (opmynsl. MHaekcsl 1 kodpduuuenTsl. OTHOCUTEIbHBIE aTOMHAs U MOJIEKYJISpHas
Maccel. PacueT MaccoBoi J0IM XUMHUYECKOT0 JIEMEHTa 10 (OpMyJIe BEIeCTBa.

IIepmonnueckas cucrema xuMmudeckux ieMeHToB J[. M. Menaeneesa, ee CTpyKkTypa: Majble
u OoypIIMe MEPUObl, TPYNIBI U MOATPYNIHI (T1aBHAs U mobouHas). [lepuoguueckas cucrema Kak
CIIPaBOYHOE 1TOCOOME JUTS MOMYyYCHUS CBEICHUH 0 XMMUYECKUX JIEMEHTaX.

Pacuérnble 3agaun. 1. HaxoxneHue OTHOCHTENBHONW MOJIEKYJISIPHOM Macchl BEIIECTBa IO
ero XuMu4eckon Gopmye. 2. Berancienne MaccoBoi TOIM XMMHUYECKOr0 3JIEMEHTa B BEIECTBE 110
ero gopmyre.

IIpakTHyeckas padora Ne 1

[IpaBmima TexHWKH O€30MaCHOCTH TpU paboTe B XMMUYeckoM Kabuuere. JlaGopaTopHoe
o0opymoBaHue U OOpaIIeHue ¢ HUM.

IMpakTuyeckas padora Ne 2

Habmroienne 3a ropsieii CBe4oHu.

IIpenmeTHbIe pe3yabTATHI 00yUYeHUSs

Yyamuiicst JOMKEH ymenms.:

- HCHONb30BaThb I[P XAapaKTEPUCTHKE BEIIECTB IOHATHA: «aTOM», «MOJIEKYJay,
«XMMUYECKUN DJIEMEHT», «XMMUYECKHN 3HAK, WIM CHMBOI», «BEILIECTBO», IIPOCTOE BELIECTBOM,
«CIIOXKHOE BEIIIECTBO», «CBONCTBA BEIIECTB», «XUMHUYECKUE SBICHUS», «(DU3UUECKUE SBICHUI»,
«K03(ULHUEHTBI», «UHAEKCh», «OTHOCUTENIbHAs aTOMHAsi Maccay, «OTHOCUTENIbHAs MOJIEKYJIIpHast
Macca», «MaccoBasi OIS JIEMEHTa;

- 3HaTh: IPEIMETbl M3Yy4YEHHs €CTECTBEHHOHAYYHBIX AMCLUUILUIMH, B TOM YHCIE XUMHH;
XMMHUYECKHE CUMBOJIBI, UX Ha3BAHUS U IPOU3HOLICHUE;

- KJIacCU(UIIMPOBATh BEILECTBA [10 COCTABY Ha MIPOCTHIE U CIIOAKHBIE;

- pa3JIn4aTh: TeJa U BELIECTBA; XUMHUYECKUI 3JIEMEHT U IPOCTOE BELIECTBO;

- ONUCBHIBATh: ()OPMBI CYIIECTBOBAHUSA XUMUUYECKUX JIEMEHTOB (CBOOOHBIE aTOMBI, IPOCTHIE
BEILECTBA, CJIOXKHBIC BellecTBa); TaOnuuHylo ¢opmy Ilepuonuueckoil CHCTEMBI XMMUYECKUX
3JIEMEHTOB; MOJOKEHHE 31eMeHTa B Tabmuue [l. 1. MenneneeBa, UCONb3ysd HOHATHUS «II€PUOI,
«TpyHInay, «rjlaBHas HOATPYINa», «II000YHAs MOArPYINa»; CBOMCTBA BELIECTB (TBEPABIX, KHUIKHX,
ra3000pa3HbIX);

- OOBACHATH CYIIHOCTh XUMHMYECKUX SBIEHHH (C TOUKH 3pEHHMS aTOMHO-MOJIEKYJISPHOIO
YUYEHHU) U UX NPUHIUIHATIBHOE OTIIMYME OT (GU3NUECKUX SABICHUMN;

- XapaKTepU30BaTb: OCHOBHBIE METO/bl U3yUEHUsl €CTECTBEHHbIX AUCLUUILINH (HAOIIOACHUE,
JKCIIEPUMEHT, MOJECIMPOBAHME); BEIIECTBO IO €ro XHUMUYECKOH (OopMysae COINIacHO IUIaHYy:
Ka4eCTBEHHbI COCTaB, TUIl BewlecTBa (MPOCTOE WM CIOXKHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHUTEJIbHAS MOJIEKYJIIpHas Macca, COOTHOLIEHUE MAcC 3JIEMEHTOB B BEILLECTBE, MACCOBBIE 10U
3JIEMEHTOB B BEILECTBE (AJIS CIIOKHBIX BELIECTB); POJIb XUMHUU (TIOJIOKUTEIbHYIO U OTPULIATEIBHYIO)
B )KM3HM YEJIOBEKa, apryMEHTHPOBATh CBOE OTHOILIEHUE K 9TOH MpobieMe;

- BBIUHCJIATH OTHOCUTEIBHYK) MOJEKYISIPHYI0 MacCy BELIECTBA U MAacCOBYIO JIOJIIO
XMUMUYECKOT0 JIEMEHTA B COCIUHCHHUSX;



- IPOBOAUTH HAOIIOICHHS CBOMCTB BEIIECTB U SBJICHUIA, TPOUCXOIAINX C BEIIECTBAMHU;

- coOnrofath TpaBWJia TEXHUKM O€30MacHOCTH TMpU TMPOBENCHUU HAOMIOAECHUN U
J1a00paTOPHBIX OMBITOB.

MeTtanpeaMeTHble pe3yJbTaTbl 00y4eHHs

VYvyamuiics 10KEH ymensb.:

- OmpeAensTh MpoOJIeMbl, T. €. YCTaHABIMBAaTh HECOOTBETCTBHE MEXKIY IKEJIaeMbIM U
JIEUCTBUTEITBHBIM;

- COCTaBIISATh CJIOKHBIN IJIaH TEKCTa;

- BJIAZICTh TAaKUM BUJIOM H3JI0KEHHS TEKCTa, KaK TOBECTBOBAHUE;

- TI0J1 PYKOBOJICTBOM YYHTEJISl IIPOBOUTH HETIOCPEACTBEHHOE HAOIOICHUE;

- TI0J] PYKOBOJICTBOM y4YHUTelsl 0O)OPMIISITH OTYET, BKIIOUYAIOIINKA onMcaHne HaOII0IeHUs, €T0
pE3yIabTaTOB, BHIBOJIOB;

- HCIIOJIb30BaTh TAaKOW BHJ MBICIEHHOTO (MAEaThbHOI0) MOJICIUPOBAHUSA, KaK 3HAKOBOE
MOJIeTMPOBaHKE (Ha MPUMeEpe 3HAKOB XUMUYECKUX IIEMEHTOB, XUMHUECKUX (popmy);

- HCTIONTb30BATh TAKOW BHJI MATEPHAIILHOTO (IIPEIMETHOT0) MOJEIIMPOBAaHUS, KaK (pr3mdeckoe
MOJIeTMpOBaHKE (Ha MPUMEPE MOJICITMPOBAHHS ATOMOB U MOJIEKYI);

- OJTy4aTh XUMAYECKYIO HH(POPMAIINIO U3 Pa3IMYHbIX UCTOYHHUKOB;

- OTIpeeTsATh OOBEKT M aCIIEKT aHAJIN3a U CHHTE3a;

- OTIPEIETISATH KOMIIOHEHTHI 00BEKTa B COOTBETCTBUH C aCTIEKTOM aHAJIHM3a M CHUHTE3a;

- OCYIIECTBIIATH KAYECTBEHHOE W KOJIMYECTBEHHOE ONMHMCAaHNE KOMITOHEHTOB OOBEKTA;

- OTIpeJIeNIATh OTHOIIEHUS! 00BEKTA C IPYTUMHU 00bEKTaMHU;

- OTIPEICTISATH CYIIECTBCHHBIE MIPU3HAKH O0BEKTA.

Tema 2. ATOMBbI XUMH4YECKHUX 3J1eMeHTOB (10 4)

AToMBI Kak ¢opMa CYIIECTBOBAHUS XHMHYECKHX JJIeMEHTOB. OCHOBHBIE CBEICHHUS O
CTpoeHHH aTOMOB. JloKaszaTenbCTBa CIOXKHOCTH CTpoeHus aromoB. Ombitel  Pesepdopna.
[InanerapHast MOZIE€Ib CTPOECHUS aTOMA.

CocrtaB aTOMHBIX siiep: HPOTOHBI W HEWTpPOHBL. OTHOCUTENBHAs aTOMHAas Macca.
B3anmocBs3b MOHATHI «IIPOTOH», KHEUTPOH», OTHOCUTEIbHASI ATOMHASI MACCa.

V3MeHeHue dnciia mpoTOHOB B Ape aToMa - 00pa30BaHNE HOBBIX XMMUYECKHUX 3JIEMEHTOB.

0 3aBEpPUICHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTHYECKOM YPOBHE).

[Tepnomnueckas cucteMa xumMudeckux 3imeMeHToB J[. M. MenzaeneeBa U CTpOEHHUE aTOMOB:
(bu3nUecKuii CMBICI MOPSAKOBOTO HOMEPA dJIEMEHTa, HOMEpa TPYIIIbI, HOMepa IepHoa.

W3MmeHeHne umciia 3J€KTPOHOB Ha BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XHMHUYECKOIO
3JIeMeHTa - 00pa30BaHKE MOJOKHUTEIBHBIX M OTPUIIATENbHBIX HOHOB. MIOHBI, 00pa3oBaHHbIE aTOMaMU
METAJJIOB M HEMETaIoB. [IpHumHBI M3MEHEHMs] METAUIMYECKMX M HEMETAJUIMYECKHUX CBOMICTB B
MepHo/ax U rpynmax.

OO6pazoBanune OwHAapHBIX coenuHeHWi. [loHsTHE 00 MOHHOW CBsizu. CXembl 0Opa3oBaHUS
HOHHOH CBSI3H.

B3aunmMopeiicTBre aTOMOB XMMHYECKHX 3JIEMEHTOB-HEMETAIIOB MEXy cO00ii - 0Opa3zoBaHue
JIBYXaTOMHBIX MOJIEKYJI IPOCTBIX BelecTB. KoBajeHTHast HEMOsApHAasi XUMUYECKas CBA3b.

DJIEKTPOHHBIE U CTPYKTYPHBIE ()OPMYIIBI.

B3aunmMoneiicTBre aTOMOB XMMHYECKHUX 3JIEMEHTOB-HEMETAIIIOB MEXy cO00ii - 0Opa3zoBaHue
OMHAPHBIX COCIMHEHUI HEMETAIOB. DJIEKTPOOTPUIATEIbHOCTh. [IOHATHE O KOBAaTIEHTHOH MOJSPHOM
CBSI3HU.

B3aumMoneiicTBue aTOMOB XMMHUYECKHUX AJIEMEHTOB-METANIOB MEXKIY CO00i - oOpa3zoBaHue
METaJIMYECKUX KpucTamioB. [IoHsATHE 0 METaNTNYECKON CBA3H.

JemoncTpanuu. Mojenu aTOMOB XHUMHUYECKMX 3yeMeHToB. Ilepuonnueckass cucrema
xuMmu4deckux snemeHToB . . Menneneena.

IIpeameTHbIe pe3yJbTaThl 00y4YeHUS

VYyammuiicst A0IKEH ymens.:

- HCIIOJIb30BaTh MPU XaPaKTEPUCTUKE aTOMOB IMOHATHUS: «IIPOTOH», KHEUTPOH», «IJIEKTPOHY,
«XUMHYECKUHN AIIEMEHTY, «MAaCCOBOE YUCIO», «U30TOI», «IJIEKTPOHHBIN CIIOI», «IHEPTreTHUYECKUN
YPOBEHbBY, «3JIEMEHTBI-METAIIIIb», «3JIEMEHTBI-HEMETAJUIbIY; IPU XapaKTEPUCTHUKE BELIECTB MOHSITH



«MOHHAsI CBSI3bY, «MOHBI», «KOBAJICHTHAs HETIOJIIPHAs CBSI3bY», «KOBAJICHTHAS MOJISIPHAs CBSI3bY,
«QIEKTPOOTPHUILIATEIBHOCTHY, «BAICHTHOCTHY, «METAJUIMUECKAs CBSI3bY;

- ONMCBIBATh COCTAB U CTPOEHHUE aTOMOB 3JIEMEHTOB C MOPsIKOBBIMU HOMepamu 1—20 B
[Tepuonnueckoit cucteme xumuueckux 3iaemeHTos J. . Menpeneesa;

- COCTaBJISITh CXEMBI pacrpeAeICHHs JIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM B 3JICKTPOHHOU
000J109KE aTOMOB; CXEMbI 00pa30BaHUs Pa3HBIX TUIIOB XUMUYECKOH CBSI3U (MOHHOM, KOBAJICHTHOM!,
METaJITYECKOH ),

- 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHUX 3JIEMEHTOB (3apsiIOB siIEp
aTOMOB, YHCJIa 3JIEKTPOHOB HAa BHEITHEM 3JICKTPOHHOM CJIO€, YHCIIO 3aIMOIHIEMBIX AJIEKTPOHHBIX
CJIOEB, PAJNyC aTOMa, IEKTPOOTPULIATENIbHOCTh, METAJUINYECKUE U HEMETAIIIMUECKHE CBOWCTBA) B
Meproiax u rpymnmnax (riaaBHbIX nmoarpynnax) [lepuonndeckoi CHCTEMbl XUMHUYECKHUX 3JIeMEHTOB /1.
N. MeHneneeBa ¢ TOUKH 3pEHUSI TEOPUU CTPOEHHUS aToOMa;

- CpaBHUBATh CBOMCTBA aTOMOB XUMHUYECKHUX DJIEMEHTOB, HAXOAAIIUXCS B OTHOM MTEPHOIE
niu rinaBHoi noarpynne Ilepuonuueckoit cucreMsl xuMudeckux ieMeHTos J1. Y. Menneneesa
(3aps0B siiep aTOMOB, YHCIIA 3JIEKTPOHOB HAa BHEIIHEM JIEKTPOHHOM CJI0€, YHCIIO0 3aIOTHIEMBIX
3JIEKTPOHHBIX CIIOEB, PAANYC aTOMa, HJIEKTPOOTPHULIATEIbHOCTh, METAJUINYECKUE  HEMETAINTNUYECKUE
CBOWCTBA);

- JIaBaTh XapaKTEPUCTUKY XMMHUYECKUX DJIEMEHTOB IO MX MOJOKeHUIo0 B [lepmommyeckoit
cucremMe xumudeckux snemeHToB JI. M. MeHnmeneeBa (XMMUYECKH 3HAK, MOPSAKOBEI HOMED,
Nepuo, TPYIIa, MOATPYIINa, OTHOCUTEIbHAS aTOMHAsi Macca, CTPOEHUE aTOMa — 3apsijl Apa, YUCIIOo
NPOTOHOB M HEHUTPOHOB B sjpe, OOIIee YUCIO HIIEKTPOHOB, DPACHPEACTICHHE 3JIEKTPOHOB II0
AJIEKTPOHHBIM CIIOSIM);

- OTIPEIETISATH THIT XUMHYECKOH CBSI3U 110 (hOpMYyJIe BEIIEeCTBA;

- IPUBOJIUTH TIPUMEPHI BEIIECTB C PA3HBIMH THITAMH XUMHUYECKOH CBSI3H;

- XapaKTepHu30BaTh MEXaHW3MbI O0pa30BaHUS KOBAICHTHOW CBSI3W (OOMEHHBIN), MOHHOMN
CBSI3M, METAJNIMUCCKOM CBSI3H;

- yCTaHaBJIMBaThb INPHUUYMHHO-CIEJCTBEHHBIE CBA3M: COCTAB BEINECTBA — THI XMMHUYECKOU
CBSI3H;

- COCTaBJIATH GOPMYJIBI OMHAPHBIX COSANHEHHH 1O BAJIEHTHOCTH;

- HaXOJIUTh BAJICHTHOCTH JIEMEHTOB 110 (opMyIie OUHAPHOTO COSANHEHHS.

MertanpeaMeTHbIe pe3yibTaThl 00y4eHHs

Yyamuiicst JOIKEH ymens:

- (opmymmpoBaTh TUTIOTE3Y MO PEIICHHUIO MTPOOIIEM;

- COCTaBJIATH IUUIAH BBIMOJHEHUS Y4eOHOH 3amadd, pemeHus MpoOJeM TBOPYECKOTO H
ITOMCKOBOI'O XapaKTepa, BHITOJHEHUS POEKTa COBMECTHO C YUUTEIIEM;

- COCTAaBIIATh TE3UCHI TEKCTA;

- BJIAZICTh TAKUM BUJIOM H3JI0KEHHS TEKCTA, KaK OIMCAHUE;

- HCIIOJIb30BaTh TAaKOW BHJ MBICICHHOIO (MA€alIbHOI0) MOJEIMPOBAHMS, KaK 3HAKOBOE
MOJIEIMpOBaHKE (Ha MPUMEPE COCTABJIECHUS CXeM 00pa30BaHUs XUMUYECKOU CBS3H);

- HCIIOJIB30BaTh TAaKOH BUJ MaTepUaIbHOrO (MIPEAMETHOI0) MOAEIUPOBAHUS, KaK aHAaJIOrOBOE
MOJIETIUPOBAHUE;

- HCTOJIB30BaTh TAKOW BUJ MaTEepHAIILHOTO (MIPEIMETHOT0) MOJCTHPOBAHHMS, KaK (PU3NIECKOE
MOJIeIMpOBaHKe (Ha MpUMEPE MOJENIEH CTPOEHHS aTOMOB);

- OIpeIeNsATh OOBEKTHI CPABHEHHS U aCIIEKT CPABHEHUS! OOBEKTOB;

- BBIIIOJIHATH HETOJIHOE OJHOJIMHEWHOE CPABHEHMUE;

- BBIIIOJIHATH HETOJIHOE KOMIUIEKCHOE CPaBHEHUE;

- BBIIIOJIHSATH MOJHOE OAHOJIMHEWHOE CPaBHEHHE.

Tema 3. IIpocTbie BemecTBa (Su)

[TonoxeHue METAINIOB U HEMETAIIIIOB B TIEPUOUIECKON CHCTEME XUMHUYECKUX IJIEMEHTOB [1.
U. MenpaeneeBa. Baxxneimume mpocThie BEMIECTBA - METAILIBL: KENE30, AMIOMUHUN, KaJIbI[U, MAaTHUM,
HaTpui, kanuil. O01ue puznyeckre CBocTBa METaIOB.

Baxneiiimme mnpocThie BelecTBa - HEMETAIbl, O0Opa3OBaHHBIC aTOMaMH KHCIOPOJa,
BOJIOpO/a, a3oTa, cephl, ¢ocdopa, yriepona. CrocoOOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K
00pa30BaHUIO HECKOJIbKMX TPOCTBIX BEHICCTB - a/UIOTPONUsA. AJUIOTPONHBIE MOAM(PUKAINH



kucnopona, ¢pochopa u onoBa. Metajuinueckue U HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BELIECTB.
OTHOCUTEJIBHOCTD JICJIEHHsI TPOCTHIX BEIIECTB HAa METAJLIbl 1 HEMETAILIBL.

[Tocrosianas ABoraapo. KonuyectBo BeniectBa. Mosb. MomnsipHas Macca. MonsipHblii 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eIMHUIBI KOMMYECTBA BELIECTBA — MMIJIMMOIb U KHUIOMOJb,
MWIIMMOJISIPHAsE U KUJIOMOJIIpPHAs. Macchl BEIECTBA, MHJUIMMOJISIPHBIA M KUJIOMOJISIPHBIH OOBEMBI
ra3o000pa3HbIX BEIIECTB.

Pacuetsl ¢ uCHONB30BaHHEM TIOHATUH «KOJIMYECTBO BEIECTBA», «MOJSIpHAs Maccay,
«MOJISIPHBIA 00BbEM Ta30B», «IIOCTOSHHAsT ABOTapO».

Pacuernbie 3amauyu. 1. BpluuciieHne MOJSIPHOM MAacchl BEIIECTB 10 XMMHYECKUM
¢dbopmynam. 2. PacdeTsl ¢ UCMOIB30BAaHUEM TOHATUN «KOJHMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIA 00bEM Ia30B», «IIOCTOSIHHAsE ABOTaapo».

JemoncTpanuu. HekoTopsle MeTauibl M HEMETANIBl KOJIMYECTBOM BelIECTBA 1 MOIb.
Mozenbs MOISIPHOTO 00beMa Ia3000pa3HbIX BEILECTB.

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

VYyamuiicst 1OJIKEH ymenmy:

- HUCMOJIb30BaTh IPU XapaKTEPUCTHKE BEIIECTB IMOHSATUSA: «METAUIbI», «IIJIACTUYHOCTBY,
«TETIONPOBOHOCTBY, «AJIEKTPOIPOBOAHOCTE», «HEMETAUIB), «AIJIOTPOMNHS», «aJUIOTPOITHBIE
BUJIOM3MEHEHUS, UM MOJU(PUKALINN;

- OIUCBHIBATh HOJIOKEHHE DJIEMEHTOB-METAJUIOB U JIEMEHTOB-HeMeTaoB B [lepuonudeckoit
cUcTeMe XUMHYeCcKuX 3neMeHToB [l. 1. MeHaeneena;

- KJTacCU(UIIMPOBATH MPOCTHIE BEIIECTBA HA METAJUIBI U HEMETAIJIbI, 3JIEMEHTHI;

- ONPEAEIATh MPUHAUICKHOCTh HEOPTaHMUECKHX BEIIECTB K OHOMY U3 M3Y4EHHBIX KJIaCCOB
— METaJUIbl 1 HEMETAJLIBL;

- IOKa3bIBaTh OTHOCUTEILHOCTH JENICHHS MTPOCTHIX BEIIECTB HA METAJLIBI U HEMETAILIBI;

- XapaKTepu30BaTh o0mMe PU3nIecKkre CBOMNCTBA METAIIJIOB;

- yCTaHaBJIMBaTh MPUYMHHO-CIEACTBEHHBIE CBS3H MEXIY CTPOCHHEM aTOMa M XHMHUYECKOU
CBSI3bI0 B MIPOCTHIX BEIIECTBAX — METAJUIaX U HEMETAIUIAX;

- 00BSACHATH MHOT00Opa3ne MPOCTHIX BEMIECTB TAKUM (DaKTOPOM, KaK aJlIOTPOITHS;

- OIHKCHIBaTh CBOWMCTBAa BEIIECTB (HAa IpUMEpPax IPOCTBIX BEIIECTB — METAUIOB H
HEMETAJIIOB);

- coOmromaTh TIpaBWJIA TEXHUKHM O€30MacHOCTH TPH TIPOBENCHUW HAONMIOJACHUN W
71a00paTOPHBIX OIBITOB;

- MCIIOJIB30BATh IIPH PELICHUH PACUETHBIX 3a/1a4 MOHATHUSA: «KOJUYECTBO BEIIECTBA», «MOJIbY,
«IIOCTOSIHHAS ABOTAZIpO», «MOJIIPHAS Maccay, «MOJISIPHBINA 00BEM ra30B», KHOPMAJIbHBIEC YCIOBUSY;

- NPOBOJUTH PACUETHl C HMCIIOJIB30BAHUEM IOHSITHH: «KOJIUYECTBO BELIECTBA», «MOJIIpHAs
Maccay, «MOJISIPHBII 00bEM T'a30B», «ITOCTOSTHHAsT ABOTAIpO».

MertanpeaMeTHbIe pe3yabTaThbl 00y4eHHs

Yyamuiicst JOKEH ymensb:

- COCTaBJIATh KOHCIIEKT TEKCTA;

- CAaMOCTOSITETILHO HCITONIb30BaTh HEMOCPEACTBEHHOE HAOIIOICHNE;

- CaMOCTOSITETTbHO O(QOPMISATH OTYET, BKIIOYAIOIIMN ONHUCaHWE HAONIOJCHUS, €ro
pe3yabTaTOB, BBHIBOJIOB;

- BBIIIOJIHATH MOJIHOE KOMITJIEKCHOE CPaBHEHUE;

- BBITNIOJIHATH CPAaBHEHUE 110 aHAIIOTUU
Tema 4. CoenHeHUSA XUMHUYECKUX IJIEMeHTOB (14 u)

Crenenp oxucnenus. OrmnpenesneHHe CTENEHH OKHUCICHUS JJIEMEHTOB 10 XWMHYECKOU
dopmyne coemunenus. CocraBieHue QopMmyn OWHAPHBIX COEIUHEHHH, OOMMI Crmocod ux
Ha3bIBaHUs. bBUHApHBIE COCIMHEHUS: OKCUIBI, XJIOPHIBL, Cyabuasl u ap. CocraBienue ux Gopmy.
[IpencraBuTenu OKCHIOB: BOJA, YIVIEKHCIBIN ra3 W HerameHas W3BeCTb. lIpeacTaBUTENH JeTy4nx
BOJIOPOJHBIX COSMHEHUI: XJIOPOBOIOPO/ M aMMHAK.

OcHoBaHMs, MX cCOCTaB M Ha3BaHus. PacTBopuMOCTb OCHOBaHUN B Boje. Tabmuna
pacTBOPUMOCTH THJPOKCUJOB U coneil B Boze. [lpencraBurenu Ienoueil: rUIpOKCUAbI HATpHs,
Kamuss v Kaimblus. [loHsATHE O KadecTBEHHBIX peakuusax. WHaukaTopsl. M3mMeHeHHE OKpacku
MH/MKAaTOPOB B ILEJIOYHOU Cpejie.



Kwucnorel, ux cocraB u Ha3zBanus. Knaccudukamus kuciot. [IpeacraButenn KUcaoT: cepHasl,
coisiHas ¥ a30THasl. MI3MeHeHrne OKpacKy HHAUKATOPOB B KUCIIOTHOM cpeie.

Conu kak Npou3BOJHBIE KUCIOT U OCHOBaHMI. X cocTaB v Ha3BaHus. PacTBopuMOCTh coseit
B Bozie. [IpencraBurenu coneit: Xyopu HaTpusl, KapooHat u ¢pocdar KaabIusl.

AMop(HBIE U KPUCTAJUIMYECKUE BEILIECTBA.

MexxMoneKysipHble B3aUMOAEHCTBYS. THIIBI KPUCTAJUIMUYECKUX PELIETOK: MOHHAsI, aTOMHas,
MOJIEKYJISIpHAsi M MeTaJJIM4ecKas. 3aBUCHMOCTb CBOMCTB BEIIECTB OT THUIIOB KPUCTAIITMUECKUX
pELLIETOK.

BemiecTBa MOJIEKYISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA cocTaBa Juls
BEIIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Yucrtsle BemecTsa u cMecu. [Ipumepsl xKUIKUX, TBEPABIX U ra3000pa3HbIx cmeceld. CBoiicTBa
YUCTHIX BEIIESCTB M cMeceil. MIx cocraB. MaccoBast © 00ObeMHas JJOJIM KOMIIOHEHTa CMecH. PacueTsl,
CBSI3aHHBIE C UCTIOIH30BAHUEM MTOHITHS JTOJIS.

Pacuérnble 3agaun. 1. Pacuer MaccoBoil 1 00beMHOI 10JIell KOMITOHEHTOB CMECH BEILIECTB.
2. BrpluuciieHne MaccoBOM JONM BEIIECTBA B PAacTBOpE IO H3BECTHOM Macce pacTBOPEHHOIO
BEIIECTBA U Macce pacTBOpUTelis. 3. Beruncienne Macchsl pacTBOPSIEMOr 0 BEIIIECTBA M paCTBOPUTEI,
HEOOXOJIMMBIX Ul NPUTOTOBJICHHS OIPEEICHHON MacChl pacTBOpa ¢ M3BECTHOM MaccoBOM aosei
PacTBOPEHHOTI' O BEILECTBA.

IIpakTHyeckas padora Ne 3

AHanMM3 oYBLI U BOJBI.

IIpakTHyeckas padora Ne 4

[Ipurorosienue pacTBopa caxapa U ONpeAeIeHUE €ro B pacTBOPE.

JemoncTpanuu. OOpa3mpl  OKCHAOB, KHCIOT, OCHOBaHMM u  comeil. Mogenun
KPUCTAJUTMUECKUX PEIIETOK XJIOpUAa HaTpus, anmasa, okcuna yriaepoaa (IV). CrocoOsr paznenenus
cMecel, TUCTUIUISAINS BOJIBI.

JlaGopaTtopHble onbIThl. 1. 3HaKOMCTBO ¢ o0Opa3namu BEIIECTB pPAa3HBIX KIAcCOB. 2.
Paspnenenne cmecen.

IIpenmeTHbIe pe3yabTATHI 00yUYeHUSs

Yyamuiics JOMKEH ymems:

-  UCHOJIB30BaThb IIPU XApPAKTEPUCTHKE BEUIECTB IOHATHUS: «CTEMEHb OKHCICHUS»,
«BAJICHTHOCTBY, «OKCUIBI», «OCHOBAHUA», «ILEIOUYN», «KAYECTBEHHAs PEAKLUN», «UHIUKATOPY,
«KHCIIOTBI», «KUCIOPOJICOACPIKAIIIE KUCIOThI», «OECKUCIOPOAHBIE KUCIOThI», «KUCIOTHAs Cpeay,
«IIeTIOYHAs cpenlay, «HeWTpajdbHas cpenay, «mkaaa pH», «comm», «amopdHBIE BeIIECTBay,
«KpUCTAJUIMYECKHUE  BEIIECTBA», «KPUCTAUIMYECKAs PpEUIeTKa», «UOHHAasg KpHUCTAJUIMYECKas
pelIeTKa», «aTOMHas KpHUCTalIMYecKas pelIeTKa», «MOJEKYISIpHAs KPUCTAJUIMYECKAss pPELIeTKay,
«METAJNINYECKasl KPUCTAIIINYECKasl PEIIETKA», «CMECH»;

- KJIacCU(pHUIHUPOBATH CIIOKHBIE HEOPTaHWYECKHE BEIIECTBA IO COCTaBY HA OKCHJBL,
OCHOBaHMS, KUCJIOThI ¥ COJIW; OCHOBAHMS, KUCIOThI U COJIM IO pPAaCTBOPUMOCTH B BOJE; KMCIOTHI 110
OCHOBHOCTH U COZIEPKAHUIO KUCIIOPOJIA;

- OIIpeNeNATh NPUHAIEKHOCTh HEOPTAaHNYECKUX BEIIECTB K OMHOMY M3 M3YYEHHBIX KJIacCOB
(OKCHIBL, JIETy4YHe BOJIOPOTHBIE COSTMHEHNS, OCHOBAHHUSI, KUCIIOTBI, COJIH) IO (OpMyIIE;

- ONKCHIBaTh CBOMCTBA OTJENBHBIX IHPEACTaBUTENEH OKCUAOB (Ha MpUMEpPE BOIBI,
YIJEKUCIIOr0 Ta3a, HEralleHOW W3BeCTH), JETYYHMX BOJIOPOJIHBIX COECIUHEHHH (Ha mpumepe
XJIOPOBOJIOPOZIa M aMMHaKa), OCHOBaHMH (Ha MpUMEpe THAPOKCUIOB HATPHsl, KaJus U KaJbLus),
KHUCJIOT (Ha IpUMEpe CEPHOM KUCIIOTHI) U cosied (Ha mpuMepe XJIopuaa HaTpusi, KapOoHaTa KaJlbLus,
docdara kanbms),

- ONPEENATh BAJIEHTHOCTb U CTETIEHb OKMCIIEHUS 3JIEMEHTOB B BELIECTBAX;

- COCTaBJIATH (HOPMYJIBI OKCHIOB, OCHOBAHUMN, KUCIIOT U COJIEH MO BaJICHTHOCTSIM M CTETICHSIM
OKMCJICHHS DJIEMEHTOB, a TAaK)K€ 3apsjaM HMOHOB, yKa3aHHBIM B TaOJULE PacTBOPUMOCTU KHUCIOT,
OCHOBaHUM U COIICH;

- COCTaBJISITh Ha3BaHUS OKCHJIOB, OCHOBaHM, KUCJIOT U COJEH; CpaBHUBATh BAJIEHTHOCTh U
CTENEHb OKHCIIEHUS; OKCHJIbl, OCHOBAHUS, KUCIIOTHI U COJIU IO COCTABY;

- HCIIOJIb30BaTh TAOJIMIlY PAaCTBOPUMOCTH JIsl ONIPEAETICHUS pAaCTBOPUMOCTH BEILIECTB;

- YCTaHaBIMBAaTh TE€HETHYECKYIO CBSI3b MEXJY OKCHUAOM M THAPO-KCHJIOM U HAo0OpOT;
MPUYMHHO-CJIEICTBEHHBIE CBS3M MEXIY CTPOCHHMEM aroMa, XHMHUYECKOW CBS3bI0 U THUIIOM
KPUCTAJUTMYECKON pelIeTKH XMMHUUECKUX COSTMHEHUH;



- XapaKTepu30BaThb ATOMHBIE, MOJIEKYJISIPHbIE, NOHHBIE METAJUIMYECKUE KPHCTAIIMUECKUE
pELIETKH; Cpey pacTBOpa ¢ MOMOLIbIO 1Kkl pH;

- IPUBOJUTH MIPUMEPHI BEIECTB C Pa3HBIMH THIIAMH KPUCTAIITMYECKON PEIIeTKH;

- MPOBOJAUTH HAOIIONEHMs 3a CBOWCTBAMM BEIIECTB M SIBICHUSMHU, NPOUCXOIAIUMH C
BEIIECTBAMU;

- coOuto1aTh IPaBUiIa TEXHUKU 0€3011aCHOCTH IIPU NPOBEJCHUU HAOIIOJEHUN U OIBITOB;

- HCCIIeIoBaTh CPey PacTBOpa € MOMOLIbI0 MHIMKATOPOB; KCIIEPUMEHTAIbHO pa3indyarh
KHCJIOTHI U IIEJ0YH, MOJIb3YSCh HHIUKATOpaMH;

- WCHOJIb30BaTh INPU PEIIEHUM pAcUEeTHBIX 3a/au IOHATHS «MaccoBas N0 3JIEMEHTa B
BEIIECTBE», «MaccoBas JOJsg pPACTBOPEHHOIO BELIECTBA», «00bEMHas JOJs Tra3000pa3HOro
BEIIIECTBAY;

- IPOBO/IUTH PAcUEThl C UCIOIb30BAHUEM MOHATUH «MaccoBast J0JIs 3JIEMEHTa B BEILIECTBEY,
«MaccoBasi J10JIsl pAaCTBOPEHHOT'O BEIIECTBA», «0OBEeMHas 7101 T'a3000pa3HOro BEIECTBAY.

MeTtanpeaMeTHbIe pe3y/ibTaThl 00yYeHHs

VYyamuiicsi 1OJIKEH ymeny:

- COCTaBJIATh HA OCHOBE TEKCTa TaOJIUIIbI, B TOM 4yHcie ¢ mpumeHenueM cpeacts UKT;

- 101 PyKOBOJICTBOM YUMTEJIsl IPOBOJUTH ONOCPEI0BAaHHOE HAOII0IeHHE

- 0]l PYKOBOJICTBOM YUYHUTENS OQOPMIIATH OTUET, BKIIOYAIOUIMM ONMUCAHHE SKCIEPUMEHTA,
€ro pe3y/IbTaToB, BBIBOJIOB;

- OCYHIECTBJIATH HHIYKTHBHOE 0000IIeHHe (0T E€JMHWYHOIO JOCTOBEPHOrO K 00memMy
BEPOSITHOCTHOMY), T. €. ONpEAeNaTh OOIIMe CYIIEeCTBEHHbIE MPHU3HAKU ABYX M Oojee OOBEKTOB M
¢buKcrpoBaTh UX B GOpME MOHATHUS WIN CYKICHHUS;

- OCYIIECTBIIATh JEAYKTHBHOE 0000IIeHne (mogBeAeHHE €AMHUYHOTO IOCTOBEPHOrO IOJ
o0IIee TOCTOBEPHOE), T. €. aKTyaJM3WpOBaTh IMOHSATHE WIH CYXIEHHE, U OTOXKICCTBIATH C HUM
COOTBETCTBYIOIINE CYIIECTBEHHbIE IPU3HAKN OJHOTO WM Oosiee 00bEKTOB;

- OTIPEIeIIATH ACTIEKT KJIACCHU(PHUKAIINN;

- OCYIIECTBIISATH KJIACCH(PUKALIUIO;

- 3HaTh M UCIOJIB30BaTh Pa3InYHbIe (POPMBI NPEICTABICHUS KiIacCU(UKAIIUH.

Tema 5. U3meHenusi, npoucxoasimue ¢ Bemecrsamu (11u)

[lonsATHe ABIEHUN KaK M3MEHEHHWH, IIPOUCXONAIINX C BEIECTBAMM. SIBIICHHs, CBA3AHHBIE C
M3MEHEHHEM KPUCTAJUIMYECKOTO CTPOEHHS BEIIECTBA MPU IMOCTOSHHOM €ro COCTaBe, (U3UUECKhe
sBiieHUsA. PU3NYECKUE SABJICHUS B XUMHUH: JUCTHUISILMS, KPUCTAIIIN3aLUs, BEIITAPUBAHUE U BO3TOHKA
BEIIECTB, LEHTPUDYTUPOBAHHE.

SIBneHus1, CBA3aHHbBIE C N3MEHEHUEM COCTaBa BEILIECTBA, - XUMUYECKUEe peakiuu. [IpuzHaku u
YCIIOBUSL MPOTEKAHUs XMMUYECKUX peakuuid. [loHsiTHe 00 9K30 - M DHIOTEPMUYECKUX PEAKIIHSIX.
Peakuyu ropeHust Kak 4acTHBIM CIydald 3K30TEPMHYECKAX PEAKIUN, TPOTEKAIOIINX C BBIIECICHUEM
CBeTa.

3aKOH COXpaHEHHUS MacChl BELIECTB. XHWMUYECKHE YpaBHEHHsA. 3HAU€HHE HHAECKCOB MU
k03¢ unmentos. CocraBieHrne ypaBHEHHH XUMUYECKUX PEAKIINH.

Pacyersl mo XuMmMuyeckuMm ypaBHEHUsM. PelieHue 3ajad Ha HaxOXKIEHUE KOJIUYECTBA
BEIIECTBA, MAacChl WM 00beMa MPOAYKTA PEaKIMH MO KOJMYECTBY BEIIECTBA, MACCE WM O0BEMY
HCXOAHOro BeuiecTBa. PacueTsl ¢ MCIONB30BaHUEM MOHATUS «HOJS», KOrZa MCXOAHOE BELIECTBO
JAaHO B BHJIE pacTBOpa C 3aJaHHOM MAacCOBOH J0Jed pacTBOPEHHOI'O BEILIECTBA WIIM COAEPKHUT
OIPENIEIICHHYIO OO0 PUMECEH.

Peakuun paznoxenus. [lonstue o ckopocT XuMuyeckux peakiuil. Karamuzatopsl.
DepMEHTHI.

Peakuuu coenuuenus. Karanutuueckue M HekaTamuTuueckue peakuuu. OOpaTumble U
HEoOpaTUMBbIE PEeaKIIUH.

Peakuuu 3ameneHus. DNeKTPOXUMUYECKHUM psiJl HAPSYKEHUI METAIOB, €ro UCIOIb30BaHHUE
JUI TPOrHO3UPOBAHMSI BO3MOXKHOCTH MPOTEKaHMsI pPEaKUUid MeXIy MeTaulaMHd M pacTBOpaMH
KHUCJIOT. Peakuiuy BBITECHEHUSI OIHUX METAJIJIOB U3 PACTBOPOB UX COJIEN APYTMMHU METaJJIAMH.

Peakuun oOmena. Peakium HelTpanu3zauuu. YCloBHS NpPOTEKaHMs peakuuid oOMeHa B
pacTBopax A0 KOHLA.



Tunbl XUMUYECKMX peakuuid (MO TMPU3HAKY «UUCIO M COCTaB HMCXOAHBIX BEIIECTB H
MPOAYKTOB pEaKluu») Ha IMpUMepe CBOMCTB BOAbL. Peakuus paszmokeHus - 3JIEKTPOIU3 BOABI.
Peakiuu coeauHeHus! - B3aMMOJEICTBHE BOABI C OKCHUIAMU METAIOB M HeMmeTawioB. lloHsTue
«TUAPOKCHIBI».  Peaknuu  3aMerieHuds -  B3aUMOJCHCTBHME  BOABI C  LICJIOYHBIMU U
1IeI0YHO3eMEeNIbHBIMU MeTajulaMu. Peakuinn oOMeHa (Ha mpumepe TUApou3a Cyiabpuaa atOMUHUS
U KapOua Kajablus).

IIpakTHyeckas padora Ne S

IIpu3Haky XUMUYECKUX PEAKLIUIMA

Pacuérnplie 3angaum. 1. Beiuucienue no XuMHYeCKUM YPaBHEHUSIM MAacChl UM KOJIMYECTBA
BEIIECTBA 110 M3BECTHOI Macce WM KOJIMYECTBY BEILIECTBA OJHOIO M3 BCTYIAIOIIUX B PEAKLHUIO
BEIIECTB MJIM NPOAYKTOB peakiuu. 2. BprumcieHne macchl (KOJIM4YeCTBa BeEIECTBA, 00OBbEMa)
MIPOIYKTA PEAKILINH, €CIIM U3BECTHA MAacCa UCXOHOI0 BELIECTBA, COEPKAILETO ONPEAETICHHYIO OO
npuMmecedd. 3. Bprumciienne macchl (KOJIMYECTBA BEIIECTBA, 00bEMa) MPOIYKTa PEAKIWH, €CIH
M3BECTHA Macca pacTBOPa M MAaccoOBast J10JIs1 PACTBOPEHHOIO BEILIECTBA.

IIpenmeTrHble pe3yabTaThl 00y4eHUs:

VYyamuiicst 1OJIKEH ymeny:

- KJIacCU(UIMPOBATh XUMHUECKHE PEAKLUU 10 YUCIY M COCTaBY MCXOAHBIX BEIIECTB U
INPOAYKTOB PEAKLUHU; TEIIoBOMY AH(QQEKTy; Ha-NpaBI€HUI0 MPOTEKAaHWs PpEaKIHUH; Y4acTUIO
KaTalu3aTopa;

- HCHOJNB30BaTh TAOJMIly PacTBOPUMOCTH JUIS OIpPENENICHUs] BO3MOXKHOCTH IPOTEKAHUS
peakuuii 0OMeHa; IEKTPOXUMHUYECKUN sl HANPSDKEHUH (aKTUBHOCTH) METAJUIOB VISl ONPEAEICHUs
BO3MOXKHOCTH IIPOTEKAHUS PEaKIHi MEXy METAIJIAMU U BOAHBIMU PACTBOPAMHU KHCIIOT U COJIEH;

- HaOIIOAaTh M ONMHCHIBATh NMPHU3HAKK W YCJIOBHS TEUCHUS XUMHUYECKHX PEaKIUil, JeaTh
BBIBOJIbI HA OCHOBAHUH aHAIN3a HAOIIOIEHUH 32 HKCIIEPUMEHTOM;

- IPOBOJUTH PACcUETHI 10 XUMHUECKUM YPABHEHUSAM Ha HaXOXKICHUE KOJIMYECTBA, MACChI UIIH
o0beMa TMpPOAYKTa pEaKnuh IO KOJMYECTBY, Macce MM O0bEeMYy HMCXOJHOTO BEIIEeCTBA; C
WCTIOJIb30BaHUEM ITOHATHUS «I0JIs», KOTJa MCXOJHOE BEIIECTBO JTAHO B BHJIE PACTBOpA C 3a/JaHHOM
MAacCOBOM JOJIEN PACTBOPEHHOIO BEMIECTBA WIIA COAEPKUT OMPEAECICHHYIO TOII0 TPUMECEN.

MeTtanpeaMeTHbIe pe3yJIbTaThl 00yUYeHHUs

Yyamuiics JOIKEH ymems.:

- COCTaBJIATH HA OCHOBE TEKCTa CXEMBI, B TOM 4HcIIe ¢ mpuMeneHuem cpeacts UKT;

- CaMOCTOSITETbHO OQOPMISATH OTYET, BKIIOYAIOMIMN OMHCAaHHUE HKCIEPHUMEHTa, ero
pe3yinbTaTOB, BHIBOJIOB;

- HCHOJNB30BaTh TAaKOM BHJ MBICICHHOTO (MIEaJIbHOT0) MOJEIMPOBAHUS, KaK 3HAKOBOE
MOJIeTUPOBaHKeE (Ha IpUMepe YpaBHEHHI XUMUYECKUX PEaKLInii);

- pa3nu4aTh 00BEM U COAepIKaHUE MMOHATHUH;

- pa3nu4aTh poJOBOE U BUIOBOE IMOHSITHUS;

- OCYILECTBIISITH POJJOBUIIOBOE OIPEICIICHIE TOHATHH.

Tema 6. Teopusi 3JeKTPOJUTHYECKON IMCCONMMHANMH U CBOMCTBA

KJIACCOB HEOPraHUYeCKUX coequHeHnu (20 u)

[TonsitTne 00 DJIEKTPOIUTHYECKOW JUCCOLMAIMH. OJEKTPOIUTHI W HEDJICKTPOJIMTEHI.
MexaHu3M AMCCOLMALMU  DJEKTPOJIUTOB C PA3IMYHBIM THUIIOM XHUMHYECKOM cCBs3H. CTeneHb
ANEKTPOIUTHUECKON aucconuanni. CHIIbHBIE U CIIa0bIe DJIEKTPOIUTHI.

OCHOBHBIE TMOJIOKEHHUS TEOPUU AIIEKTPOIUTHUECKOM nuccounanuu. MoHHble ypaBHeHUs
peaxkuii. YCciIoBHUs IPOTEKAHUS PEAKIIMK OOMEHA MEXKy 3JIEKTPOIMTAMHU J10 KOHIIA B CBETE MOHHBIX
MpEeICTaBICHUMH.

Krnaccudukarus HOHOB U UX CBOMCTBA.

Kucnorel, nx knaccupukanus. Juccouumanusi KHCIOT W HMX CBOHCTBA B CBETE€ TEOPUHU
ANEKTPOJIUTHYECKON Jauccouuanuu. MoJeKyaspHble M HOHHBIE YpaBHEHUS pEaKUUid KHUCIOT.
B3aumopeiictBue KUCIOT ¢ MeTallaMd. OJIEKTPOXUMHUYECKUN psAJl HANOpsDKEHUHM METallIoB.
B3aumopeiictBue KHCIOT ¢ OKCHIAaMH METauloB. B3aumojeicTBHE KHUCIOT C OCHOBaHHMSIMH -
peakius HeWtpanuzauuu. BsaumopelicTBue kuciaor ¢ comsmu. Mcnonb3oBaHuE  TaOIMLIBI
PacTBOPUMOCTH JUTSl XapaKTEPUCTHUKU XUMUYECKHX CBOMCTB KHCIIOT.



OcHoBanus, ux kiaccuduxanus. Juccouuanuss OCHOBaHMN U UX CBOWMCTBA B CBETE TEOPUU
3JIEKTPOJIUTHYECKON Jucconuanuu. BzaumoneidcTBUe OCHOBaHUM C KHCIOTaMHU, KUCIOTHBIMHU
oKcuzamMu u coisiMu. Mcnonb3oBanue TabIUIbl paCTBOPUMOCTH Ui XapaKTEPUCTUKH XUMUYECKUX
CBOICTB OCHOBaHMI. Pa3nokeHue HepacTBOPMMBIX OCHOBaHUM TMpu HarpeBaHuu. Conu, HX
Kiaccuukanus W JUCCOIMAILMS Pa3IMYHBIX THMOB coneil. CBoWcTBa cojlieii B CBeTE TEOpHUH
JJIEKTPOJIUTHYECKON aucconuanuu. B3anMoneicTBue cosield ¢ MeTaulaMHu, YCIOBHs IPOTEKaHUs
9TUX peakuui. B3aumoneicTBue coneil ¢ KUCIOTaMH, OCHOBaHUSAMHU U consiMu. Mcronb3oBaHue
TaOJIMIBI PACTBOPUMOCTH ISl XapaKTEPUCTHUKN XUMUYECKHX CBOWCTB COJIEH.

O06001menne cBefieHnit 006 OKcHaax, UX KIaCCU(PUKALUN U XMMUYECKUX CBOMCTBAX.

leHeTnueckue psapl METAJIOB M HEMETAIOB. ['eHeThueckas CBA3b MEXIYy KiaccaMu
HEOPraHWYECKUX BEIIECTB

OKHCIIUTENHEHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTaHOBJICHHE.

Peakunu noHHOro oOMEHa W OKHCIMTEIBHO-BOCCTAHOBHUTENbHBIE peakiuu. CocTaBieHHE
YpaBHEHU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINII METOIOM AJIEKTPOHHOT0 OajaHca.

CBoiicTBa NTPOCTHIX BEIIECTB - METANIOB U HEMETAJIOB, KHUCIOT M COJIeH B CBETe
NIPEJCTaBICHUI 00 OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX IPOLIECCaX.

IIpakTH4eckas padora Ne 6

CBoliCTBa KHUCIIOT, OCHOBAHHH, OKCHIOB 1 COJICH.

IIpakTHyeckas padora Ne 7.

Pemnienne skcieprMeHTanbHBIX 3a/1a4.

IIpenmeTHbie pe3yabTAThl 00yUEeHHUS:

Yyamuiics JOMKEH ymems.:

- WCIIONB30BaTh IMPU XapaKTEPUCTHUKE TNPEBPAICHUM BEIIECTB TMOHSITHUS: «PAaCTBOP»,
«QIEKTPOJINTUYECKAS IUCCOLHALIUA», «IIIEKTPOIUTBI», «HEIIEKTPOIUTHI», «CTEIIEHb IUCCOLUALIUNY,
«CWJIBHBIE  DJICKTPONUTB), «CNa0dble 3JICKTPOIUTBD, «KATHOHBI», «AHUOHBI», «KUCIIOTHI»,
«OCHOBAHHA», «COJM», «MOHHBIE PEAKIMH», «HECOIeo0pa3yloIIne OKCHIBI», «Coieo0pasyromme
OKCHJIBI», «OCHOBHBIE OKCUIBI», «KUCIOTHBIE OKCHJIBI», «CPEIHUE COIN», «KHCIBIE COIN»,
«OCHOBHBIE  CONIM», «TEHETHUYECKUH pAO», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN»,
«OKHUCIIUTENBY, «BOCCTAHOBUTEINDY, KOKUCIIEHUEY, «BOCCTAHOBIICHUEY;

- ONIMCBIBATh PACTBOPEHHE KaK (PU3MKO-XUMHUYECKHI MPOoIiecc;

-  WUIIOCTPUPOBATH IPUMEPAMU OCHOBHBIE IOJIOKEHHS TEOPUU BJIEKTPOIUTUUYECKON
JUCCOLIMALIMK; T€HETUYECKYI0 B3aMMOCBS3b MEXKY BEIECTBAMH (IIPOCTOE BELIECTBO — OKCHI —
TUJPOKCHU]] — COJIb);

- XapaKTepu30BaTh OOIIMEe XUMHUECKHE CBOMCTBA KMCIOTHBIX U OCHOBHBIX OKCHJIOB, KHCJIOT,
OCHOBaHHMM H COJEH C TO3WLOHA TEOPUU DIIEKTPOJUTHYECKOM NHCCOLMALWH; CYIIHOCTH
3JIEKTPOIUTHYECKON TUCCOIUAIMN BEIIECTB C KOBAJCHTHOW MOJSPHOM M HOHHOW XWUMHYECKOH
CBS3bI0; CYIIIHOCTh OKUCIMTEIbHO-BOCCTaHOBUTENIbHBIX PEAKLIU;

- NPUBOAUTH MPUMEPHI peakUui, NOATBEPKAAOIUX XUMUYECKHE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHUH U COJIEH; CYyLIECTBOBAHNE B3aUMOCBSA3H MEXIY OCHOBHBIMU
KJIACCAMM HEOPIaHUYECKUX BEIIECTB;

- KIaccu(UIMPOBATh XUMHUYECKHE pPEaKLUUU 10 «U3MEHEHHIO CTETEeHEH OKUCIICHUS
3JIEMEHTOB, 00Pa3yIOIINUX PearupyoIie BEIIeCTBa;

- COCTaBJIATh YPAaBHEHUS AJIEKTPOIUTHUECKOM AMCCOLMALMU KHUCIOT, OCHOBAaHUM M COJeH;
MOJIEKYJISIpHBIE, TIOJHBIE U COKPAILCHHbIE MOHHBIE YPAaBHEHUS PEAKIMI C y4aCTUEM 3JIEKTPOJIMTOB;
YPaBHEHUS OKUCIINTENbHO-BOCCTAHOBUTENBHBIX PEAKIUM, UCHIOIb3Ys METO/ 3JIEKTPOHHOr0 OajaHca;
YPaBHEHUSl PEAKLMH, COOTBETCTBYIOLIUX IOCIEJOBATEIbHOCTH («LEMOYKEe») MpeBpalleHU
HEOPraHWYECKUX BEUIECTB Pa3IMUYHbIX KIacCOB;

- ONpenensTb OKHUCIUTEIb M BOCCTAaHOBUTENb, OKHCIEHHE U BOCCTAaHOBJIEHUE B
OKHMCITUTENIbHO-BOCCTAHOBUTENbHBIX PEAKIUX;

- YCTaHABJIMBATh MPUUYMHHO-CJIEICTBEHHBIE CBS3H: KJIACC BEIIECTBA — XMMHUYECKHE CBOMCTBA
BEILIECTBA;

- HaOIIOJaTh M OMMCHIBATh PEAKIIMH MEX]Y JJIEKTPOJUTAMHU C MOMOIIbIO €CTECTBEHHOIO
(pyccKoro WM poJHOr0) sI3bIKa U A3bIKa XUMHH;



- IPOBOIUTH OIBITHL, MOATBEPKAAOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BELIECTB.

MeTtanpeaMeTHble pe3yJbTaTbl 00y4eHHs

VYvuamuiics 10KEH ymensb:

- IeJIaTh IOMETKH, BBIMUCKH, IIATUPOBAHUE TEKCTA;

- COCTaBJIATh JAOKJIAL;

- COCTaBJIATh Ha OCHOBE TeKcTa rpaduku, B ToM uucie ¢ npuMmeHenueM cpencts UKT;

- BJIAZICTh TAKUM BUJIOM U3JI0KECHUSI TEKCTA, KaK PACCYKICHUE;

- HCHOJNb30BaTh TAaKOM BHJ MBICICHHOIO (MI€aJIbHOT0) MOJAEIMPOBAaHUS, KAaK 3HAKOBOE
MOJIeTMpOBaHKUE (Ha TpHUMEpe ypaBHEHUH peakIMil JUCCOIMAIMKM, WOHHBIX YpaBHEHUH peakiui,
MOJTypeaKIuii OKUCIICHUSI-BOCCTAHOBIICHUS);

- pa3In4aTh KOMIIOHEHTHI JI0OKA3aTeNbCTBA (TE3UC, apTyMEHTHI U (POpMY J10KA3aTeIbCTBA);

- OCYLIECTBJIATH IPSIMOE HHIYKTUBHOE J10Ka3aTENbCTBO.



