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Pabouas mporpamma 1O XHMHHM TIOCTPOCHAa Ha OCHOBE (YHIAMEHTaJIbHOTO spa
coJiep’KaHusl OCHOBHOI'O 00111ero 00pa3oBaHusl, TPeOOBAHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMBbl OCHOBHOTO 00mIero oOpa3oBaHHs, TPeOOBAaHUN K CTPYKType
OCHOBHOI1 00pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOI'O 0O0IIEro oOpa3oBaHMsl, MPOMUCAHHBIX B
QenepaibHOM  TOCYAAPCTBEHHOM  O0pa3oBaTe€IbHOM  CTaHAApTE  OCHOBHOTO  OOIIEro
oOpa3oBanmus, a Takke KOHUENIMH JAyXOBHO-THPABCTBEHHOI'O pAa3BUTHUS M BOCIHMTAHUS
rpaxzaanuHa Poccuu.

[IpenogaBanue yueOHOro Kypca «XUMHUU» B OCHOBHOM IIKOJE OCYILECTBISETCS B
COOTBETCTBUU C OCHOBHBIMU HOPMATHBHBIMH JOKYMEHTAMU M MHCTPYKTUBHO METOAMYECKUMU
MaTepuaiaMu:

» 3akon Poccuiickoit ®eneparn «O0 oOpasoBanuu B Poccuiickoit denepaiun» ot
29.12.2012r. Ne273-03.

» OenepanbHBIl TOCYJap "CTBEHHBIN 00pa30BaTEIbHBIA CTAHAAPT OCHOBHOTO OOIIEro
o0pa3zoBaHMs, yTBEP)KICHHBIN Tpukazom MunoopHayku Poccun ot 17.12.2010 Ne 1897
«O0 yTBepXKICHWHM ¥ BBEICHUU B JEHCTBHE (DeepallbHOTO TOCyIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJIApPTa OCHOBHOIO o0O0mIero oOpa3zoBaHus» (B peld. MpuKasza
Muno6pnayku Poccun ot 29.12.2014 Nel1644).

» Xwumus. Paboune nporpammel. [Ipeamernas auaus yueOnukos O. C. [aOpuensina, U. T
OctpoymoBa, C. A. CmagkoBa. 8—9 kmaccel: ydyeOHOoe mocoOue  JuIs
obmeoOpazoBatenbHbix opranuzanuii / O. C. TI'abpuensn, C. A. CraaakoB — M.:
[Tpocsemenue, 2019.

» (OO0pa3oBaTellbHOW TPOTrpaMMbl OCHOBHOTO o0mero obpasosanusi KOI'OBY CIII ¢
YUOII orr ®aneHku.

@denepallbHbIl  TOCYNAapCTBEHHBIH 00pa3OBaTENbHBIA  CTAaHAAPT IMpeaycMaTpuBaeT
U3Y4YE€HHE Kypca XUMHUM B OCHOBHOM IIKOJE€ KaK COCTaBHOM 4YacTW MpeIMeTHOW oOnactu
«EcTecTBEeHHOHAyYHBIE IPEAMETHIY.

Kypc xumun B 8—9 kiaccax paccurtad Ha 2 yaca B Heaeno B oobeme 134 yueOHbIX
yaca. M3ydyeHue 3Toro Kypca aeT BO3MOKHOCTh BBIITYCKHUKY OCHOBHOM IIKOJIBI YCIICIIHO CAATh
OI'D o xumMuM Kak mpeaMeTa mo BeIOOpYy.

[IpennaraeMslii Kypc, XOTS U HOCHUT OOILIEKYIbTYPHBII XapakTep M HE CTaBUT 3aJady
npohecCHOHANBHOM MOATOTOBKM 00Y4YalOIIUXCsl, TEM HE MEHEE, MO3BOJISIET UM ONPEAEIIUTHCS C
BbIOOpOM Ipoduiis 00y4eHHs B CTapIIel IIKOoJIe.

Hesn kypca:

1. ®opmupoBaHHe y ydaluxcs 1eJI0CTHOW eCTECTBEHHO-HAYUYHON KapTUHBI MUPA.

2. PasBuTHe MO3HABaTENFHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX  TBOPUYECKHX CIIOCOOHOCTEMH
YYalIUXCA B MPOLIECCE M3YYEHUS XUMUYECKOM HAayKH M €€ BKJIaJa B COBPEMEHHBIN
HAy4yHO - T€XHMYECKUH mporpecc; GOpMHUpOBaHHE BaKHEHUIIMX JIOTHUYECKHX ONepanuil
MBIIUICHUS (aHAJIN3, CHHTE3, 000011IeHne, KOHKPETH3aIisl, CPABHEHUE U JIp.) B TIpOIEcce
MO3HAHUS CUCTEMbl BAKHEWILIMX IOHSITUH, 3aKOHOB M TEOPUM O COCTaBE, CTPOCHUH,
CBOMCTBAX U NPUMEHEHUU XUMUYECKUX BEIIECTB.

3. Bocnuranue yOeKAEHHOCTH B TOM, YTO MPUMEHEHHUE MOJyUYSHHBIX 3HAHUA M YMEHUU 110
XUMHUU  SBJsieTC  OOBEKTHMBHOM HEOOXOTUMOCTBbIO st  OezomacHOM paboThl ¢
BElIeCTBaMH U MaTepuajgaMu B ObITY U Ha IPOU3BOJICTBE.

4. TlpoexkTupoBaHWE H peaju3alus BBITYCKHUKAMH OCHOBHOW  IIKOJBI  JIMYHOU
00pa3oBaTeNbHON TPAEKTOPUHU: BBHIOOp mMpoduias OO0ydeHUs B CTaplIed IIKOJIe WU
npo¢eCcCHOHATBLHOI0 00Pa30BaTEIbHOI0 YUPEIKICHHS.

5. Osnagenue KITFOYEBBIMU KOMITETEHIIUSIMHU: y4e0HO-TI03HABATEIbHBIMU,
WH(OPMAIIMOHHBIMH, IICHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMHU.

JIns JOCTHOKEHHSI 3THUX IMeJed B Kypce XUMHHM Ha CTYNEHH OCHOBHOTO OOIIEro
00pa3oBaHus PEIIAOTCS CIACAYIOIINE 3adaYu:



bopMUpPYIOTCS 3HAHHUS OCHOB XHUMHYECKOW HAyKM — OCHOBHBIX (DaKTOB, TOHSTHIA,

XUMUYECKHUX 3aKOHOB M TEOPHH, BBIPAKEHHBIX MTOCPEICTBOM XUMUYECKOTO S3BIKA;

pa3BUBAIOTCS YMEHUA HAOII0aTh U OOBACHSAIOT XUMUYECKUE SBJICHUS, TPOUCXOSIINE B

pUpOJIe, Ta0OPATOPHBIX YCIOBHX, B OBITY M Ha IPOM3BOJICTBE;

MPUOOPETAIOTCS CleUalbHble YMEHHS W HaBBIKM MO 0O€30ImacHOMY OOpallleHUIo C

XUMHUYECKMMHU BELIECTBAMH, MaTepHajlaMi U IIPOLIECCaMU;

dbopMupyeTcss T'yMaHHCTHYECKOE OTHOLICHHE K XMMHUU KaK MPOU3BOJUTENHHOHN cuiie

o011ecTBa, ¢ TOMOIIBIO0 KOTOPOH pemaroTcs riio0anbHbIe MPOOIEeMbl YeIT0BEYECTBA;

OCYLIECTBIISETCS MHTErpaUs XMMUYECKON KapTUHBI MUPA B €MHYIO HAYYHYIO KAPTUHY.
IInanupyemsle pe3ybTaThl

[To 3aBepiIeHUIO0 Kypca XMMHUHM HA 3TaHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI BBITYCKHUKU

OCHOBHOI IIKOJIBI JOJKHBI OBJAJIETh CIECAYIOIUMHU PE3yIbTaTaMU:

vV Vv VY V VY

JINYHOCTHBIE pe3yJbTaThl:

1) OCO3HAaHHE CBOEH ATHUYECKOM IPHUHAJUICKHOCTH, 3HAHWE HCTOPUU XHMHU U
BKJIAJ1a POCCUMCKON XUMUYECKOU HAYKH B MUPOBYIO XUMHIO;
2) (dopMHpOBaHHE OTBETCTBEHHOIO OTHOIICHUS K MO3HAHUIO XMMUHU; TOTOBHOCTH U

CIIOCOOHOCTH OOYYAIOIIMXCS K CaMOpPa3BUTHUIO M CamMoOOpa3oBaHHWIO Ha OCHOBE
U3YYEHHBIX ()aKTOB, 3aKOHOB U TEOPUH XHMMHHU; OCO3HAHHOTO BHIOOpA U TMOCTPOECHHE
MHAMBUAYaJIbHON 00pa30BaTeIbHON TPACKTOPUH;

3) dbopMHUpOBaHKE 1IETIOCTHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPa, HEOThEMIIEMOM
4acTbI0 KOTOPOU SABJISIETCSI XUMHUUYECKasi KAPTUHA MUPA;

4) OBJIaJICHUE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3sBUTHUSA HAYKHU
U OOIIECTBEHHOM MPAKTUKH, B TOM YUCJIE U XUMUYECKUM;

5) OCBOCHHME COIMAIBHBIX HOPM, MpaBWJI MOBEIACHUS, pojied U (HOPM COIHAIBHOU
JKU3HU B COLMYME, IPUPOJE U YACTHOM KU3HM HA OCHOBE HKOJOTMYECKOM KYIbTYpbI U
0e301acHOro 00paIIeHus ¢ BEMIECTBAMH U MaTepHallaMH;

6) dbopMupoBaHHE  KOMMYHUKATUBHON  KOMIIETEHTHOCTH B  OOIIEHMH  CO
CBEpPCTHUKaMHM U B3POCIBIMH B Tpoliecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,
yueOHO-UCCIeI0BATENbCKON, TBOPYECKOW M APYTUX BUIOB ACSITENBHOCTU, CBSI3aHHBIX C
XUMHUEU.

MeTtanpeaMeTHbIe pe3yJabTaThl:
1) onpezeneHue 1enei coOCTBEHHOTo OOy4YeHUs, TTOCTaHOBKA M (HOPMYIHPOBAHHE
JIUIg ce0s1 HOBBIX 3a/1ad4;
2) IUTAHUPOBAHKE MyTel JOCTHKEHUS KEJIaeMOro pe3ysibTaTa O0yYeHUs] XUMUU KaK
TEOPETUIECKOT0, TaK U IKCIICPUMEHTAIBHOTO XapaKTepa,
3) COOTHECEHHE CBOUX JIEHCTBUH C IIIAHUPYEMBIMU pe3ydbTaTaMH, OCYIIECTBICHUE
KOHTpPOJISI CBOGH JCSITENLHOCTH B MPOIECCe JOCTHIKCHHS Pe3yNbTaTa, OIpPEICICHHE
CrocoOOB JIEWCTBUN TpPHU BBITOJHEHUH JTaO0OPATOPHBIX M MPAKTHUYECKUX paboT B
COOTBETCTBUH C MMPABUIIAMH TEXHHKH 0€30MaCHOCTH;

4) ofpesielIeHne UCTOYHUKOB XMMUYECKOH MH(pOpMalMy, MOITydYeHHe U aHaiu3 eg,
co3aHne NH(OPMALIMOHHOTO MPOJYKTA U €0 MPe3eHTaLUs;
5) UCIIOJIb30BAaHNE OCHOBHBIX WHTEJUIEKTYAJIbHBIX OIEpalUii: aHaJln3a W CHHTE3a,

CPaBHEHMSI U CHUCTEeMaTH3aluHl, 000OIIEHNUS U KOHKPETH3alMH, BBISIBICHUE MPUYHMHHO-
CIIEICTBEHHBIX CBSI3€M U IIOCTPOCHME JIOTHYECKOTO PACCYKICHHUS U YMO3AKIIOYECHUS
(MHIyKTUBHOTO, J€AYKTUBHOIO U MO aHAJIOTHH) Ha MarepHalieé €CTECTBEHHO-HAyYHOTO
COZlepKaAHUS;

6) YMEHHE CO3JIal0T, MPUMEHSTh U MPEeoOpa3OBbIBaTh 3HAKH M CHUMBOJIbI, MOJEIH U
CXEMBI ISl pelIeHus1 y4eOHBIX U MTO3HABATENbHBIX 33/1a4;



7) (opMHpOBaHUE U Pa3BUTHE SKOJIOIMUECKOIO MBIIUIEHUS, YMEHUE IPUMEHSTh €r0
B TO3HABaTeNbHOW, KOMMYHUKAaTUBHOW, COIMAJIbHON MpaKTHKEe U NpodhecCHOHATbHON
OpHEHTaLUH;
8) TeHePUpPOBaHUWE WJAEH U ONpeleNieHHe CPeACTB, HEOOXOAMMBIX IS HX
peaM3anuy.

IIpenmeTHble pe3yJibTaThI:

Boinycknuk nayuumcesa:

. XapakTepu30BaTh OCHOBHBIE METOABI IO3HAHUS:  HaONIOJEHUE, W3MEpEHHE,

9KCHEPUMEHT;

. OIKCHIBATh CBOMCTBAa TBEPABIX, KUJAKHX, Ia3000pa3HBIX BEIECTB, BBIICIASL HX

CYLIECTBEHHbIE IPU3HAKHY;

. pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHHM «aToM», «MOJIEKYyJIay,
«XUMMYECKHUH 3IEMEHT»,  «IIPOCTOE  BEILECTBO»,  «CIOKHOE  BELIECTBOY,

«BAJIGHTHOCTbY, «XUMHUYECKasl PEAKIUS», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

. PaCKpBIBATh CMBICIT 3aKOHOB COXPAHEHUsI MACChl BEILECTB, NOCTOSHCTBA COCTaBa,

aTOMHO-MOJIEKYJISIPHON TEOPHUH;

. pas3nyath XUMUYECKUE U (PU3NUYECKHE SBICHUS;

. Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

. OIpeNieNIATh COCTaB BELIECTB M0 UX hopMyiam;

. OIpEEIATh BaJIEHTHOCTh ATOMa 3JIEMEHTA B COEIMHEHUSX;

. OIpeNeNATh THIl XMMUYECKUX peaKIHii;

. Ha3bIBaTh MPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEaKLIUii;

. BBISBJIATh IIPU3HAKH, CBUAETENbCTBYIOIIUE O NMPOTEKAHUM XUMHUYECKOM peakiuu

IIPU BBIIOJHEHUN XUMUYECKOIO OIIbITA;

. COCTaBJIATH (POPMYIIbI OMHAPHBIX COEINHEHUI;

. COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEaKIUi;

. coOuro1aTh MpaBuiia 6€30MacHON paboThl IPU MPOBEICHUU OIBITOB;

. M0JIb30BAThCS 1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCYI0M;

. BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

. BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA M0 (PopMyJsie COeAMHEHNUS;

. BBIYUCIIATh KOJMYECTBO, 00OBEM HIJIM Maccy BELIeCTBAa MO KOJIWYECTBY, 00BEMY,

Macce peareHTOB WIN MPOJYKTOB PEAKIUH;

. XapakTepu3oBaTh (PU3MUECKHE M XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB:

KHCJIOPO/a ¥ BOJOPOA;

. HOJIy4aTh, COOUPATh KUCIOPO U BOJIOPO/;

. pacro3HaBaTh ONBITHBIM IIYTEM ra3000pa3Hble BELIECTBA: KUCIOPOJ, BOAOPOI;

. pacKpbIBaTh CMBICI 3aKOHa ABOTraapo;

. PacKpbIBATh CMBICI MOHATUN «TEIII0BOM 3P PEKT peakinmn», «MOJSPHBIA 00BEMY;

. XapakTepu3oBaTh (PU3NUECKHE U XUMUUECKUE CBOICTBA BOJIBI;

. PacKpbIBaTh CMBICI IIOHATHS «PaCTBOPY;

. BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

. IIPUTOTOBJIATE PACTBOPBI C OMNPENEIEHHONM MacCOBOM JI0JI€l pPAaCTBOPEHHOIO

BELIECTBA,

. Ha3bIBaTh COEAMHEHMSI U3YUEHHBIX KJIaCCOB HEOPTaHWYECKUX BEILECTB;

. XapakTepu3oBaTh (PU3MUYECKHE M XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHU, COJEH;

. OINPEAEIIATh NPUHAIEKHOCTD BELLIECTB K ONPEAEIEHHOMY KJIacCy COEIUHEHMI;

. COCTaBJIATh (POPMYJIbI HEOPTAaHUUECKUX COECIMHEHUI N3YUEHHBIX KIJIACCOB;

. IIPOBOAMTH  ONBITHI, MOATBEP)KJIAIOIIME XUMHYECKHE CBOMCTBA H3Y4YEHHBIX

KJIaCCOB HCOPraHMYCCKUX BCUICCTB;



® pacno3HaBaTb OINBITHBIM IIYTEM PACTBOPHBI KHCJIOT U Imeo4Yed 1o M3MEHEHHIO
OKpaCKU MHAUKATOPA,

. XapaKTepU30BaTh B3aUMOCBSI3b MEXY KIacCaMU HEOPTraHUYECKUX COCAMHEHU;

. packpsiBaTh cMbich [lepuonnueckoro 3akona /. . MenneneeBa;

. O0BACHATh (UBUYECKUN CMBICT aTOMHOTO (MOPSIKOBOT0) HOMEPAa XMMHYECKOI0
AJIEMEHTA, HOMEPOB IPYIIIBI U IIepuoa B nepuoguyeckon cucreme . . Menneneesa;

. OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B
npeaciax MajiblX MEPHUOA0B U I''TAaBHBIX MMOATPYIIIL;

. XapaKTepUu30BaTh XUMHUYECKHUE 3JIEMEHTHI (OT BOJIOPOJAA O KaJblMs) HA OCHOBE

UX TOJIOKEeHUS B nepuoanudeckoit cucreme . 1. MenneneeBa u 0coOOEHHOCTEN CTPOCHUS
UX aTOMOB;

. COCTaBJISITh CXEMbI CTPOCHHUS aTOMOB MEpBBIX 20 3JIEMEHTOB MEPUOIUYECKOMN
cuctemsl J[. 1. Menzaeneena;

. pacKpbIBaTh CMBICII MOHSTHH: «XUMHUYECKas CBS3bY,
«AIIEKTPOOTPHULIATEITLHOCTDY;

. XapaKTepU30BaTh 3aBUCHMOCTh (DH3MYECKMX CBOMCTB BEMIECTB OT THIA
KPUCTAJUTMYECKON PeIETKH,

. OTPENIETATh BUJI XUMHUYECKOM CBSI3U B HEOPTaHUYECKUX COCTUHECHMSIX;

. n300paxaTb CXEMbl CTPOCHHS MOJIEKYNl BEIIECTB, OOPa30BaHHBIX pPa3HBIMU
BUJIAMH XUMHYECKHUX CBS3EH;

. pPacKpbIBaTh CMBICT TOHATHH «HOH», «KATHOH», «AHHUOH», <OJEKTPOJHTHD»,

CHEIJICKTPOJIUTHI», (QJICKTPOJIUTHYICCKAsA JUCCOITH ALY, «OKHCIHUTCIIb»,
«CTCIICHb OKUCJICHUA», «KBOCCTAHOBHUTCIIb), KOKHUCICHUC), KBOCCTAHOBJICHUC),

. ONPEIETATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COSJIUHEHUU;
. PacCKpbIBATh CMBICII TEOPHH JICKTPOIHUTHUYCSCKOU TUCCOIHAINH;

. COCTABJISITh  YPAaBHEHUS AJICKTPOJUTUUYECKOW TUCCOIMAIIMU KHCIIOT, IIEIOYEH,
coJieit;

. OOBSCHATh CYUTHOCTH MPOIECCa JJICKTPOIUTUYECKON MMCCOLMANUA U PEAKIUN
HOHHOr0 OOMEHa;

. COCTaBJISITh TIOJHBIE M COKpPAIIEHHBIE HOHHBIE YPABHEHHS peaKIuii 0OMeHa,

. OTIpeAeNATh BOZMOXKHOCTh MPOTEKAHMsI peakliiif HOHHOTO OOMEHa;

. MPUBOAUTH  PEaKlUM, TOATBEPKIAIONINE KAUYeCTBEHHBIA COCTAB Pa3IMUHBIX
BEIIIECTB;

. OTIPENIETISATh OKUCIUTEh U BOCCTAHOBUTEID,

. COCTaBJISITh YPAaBHEHHMSI OKUCIUTENIBHO -BOCCTAHOBUTEIBHBIX PEAKLINN;

. Ha3bIBaTh (PAKTOPHI, BAUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIIHH;

. KIIACCU(UIIUPOBATh XUMHUYECKHE PEAKIIUU MO Pa3IMYHbIM IPU3HAKAM;

. XapaKkTepU30BaTh  B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM U CBONCTBAMHU
HEMETAILIIOB,

. MPOBOJIUTH  OMBITHI TIO TIOJYYCHHIO, COOMPAHUIO U HM3YUYCHHIO XUMHUYECKUX
CBOICTB ra3000pa3HBIX BEIIECTB: YIIEKUCIIOTrO ra3a, aMMHUaKa;

. pacro3HaBaTh OIBITHBIM MYTEM Ta3000pa3HbIe BEIIECTBA: YIJIEKUCIBIA Ta3 M
aMMHaK;

. XapaKTepU30BaTh B3aWMOCBS3h MEXIY COCTAaBOM, CTPOCHHEM U CBOWCTBAMH
METaJIOB;

. Ha3bIBaTh OPTAaHMYECKHE BEMIeCTBAa MO WX ¢GopMyse: MeTaH, 3TaH, ITHIICH,

MCTAHOJI, 3TAHOJI, INIMICPUH, YKCYCHAd KUCJIOTA, aAMUHOYKCYCHAsA KUCJIOTA, CTCAPUHOBAs
KHCJIOTA, OJICMHOBAs KHUCJIOTA, I'NNTFOKO34a,

® OLICHUBATL BJIUAHHUC XHMUUYCCKOTO 3arpsA3HCHHUA OKp}/)KaIOH_ICﬁ CpCabl Ha
OpTraHnu3M 4YC€JIOBCKA,

® T'paMOTHO o6pa1uaTLc;1 C BEIlIECTBAMHU B IOBCEIHEBHOM KHN3HH,



. OTNpEAeNATh BO3MOXXHOCTh MPOTEKAaHUS PEAKIMI HEKOTOPBIX MpeacTaBUTENeH
OPraHMYECKUX BEIIECTB C KHUCIOPOAOM, BOJOPOJOM, METAJJIaMH, OCHOBAHUSIMH,
raJloreHaMHu.

Boinycknuk nonyuum 603mMo0xicHOCHb HAYUUMbCA:

® BbIIBUT'aTbh U INPOBCPATH IKCIICPUMCHTAJIBHO I'MIIOTE3bl O XUMHWYCCKUX CBOMCTBAX
BEIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYINAaTh B XUMUYECKUE
peakIy, O XapaKTepe U MPOJIYKTaX Pa3IMUYHbIX XUMUUYECKUX PEaKIINiA;

. XapaKTepu30BaTh BEIIECTBA IO COCTaBy, CTPOGHHUIO M  CBOMCTBaM,
YCTaHABJIMBAIOT HNPUYIMHHO-CICACTBCHHBIC CBA3HM MCKAY HJaHHBIMH XapaKTCPUCTUKAMU
BEIIECTBA;

® COCTaBJIATb MOJICKYJIAPHBIC W IIOJHBIC HOHHBIC YPABHCHHA I10 COKpaH_[éHHBIM
MOHHBIM YpaBHEHUSIM;

® IMPOrHO3UpPOBATH CHOCO6HOCTB BCIICCTBA TIPOABIIATL OKHCIMTCIBHBIC WU
BOCCTaHOBUTEJIbHBIEC CBOMCTBA C YUETOM CTEIEHEH OKHUCICHHS 3JIEMEHTOB, BXOJAAIIUX B
€ro COCTaB;

. COCTaBIISITh YPaBHEHUS PpEAKLUN, COOTBETCTBYIOUIMX IOCIEI0BATEIILHOCTH
npeBpameHHﬁ HCOPTraHNYCCKUX BCUICCTB pPa3JIMYHBIX KJIACCOB;

. BBIIBUTaTh U TIPOBEPATh JKCHEPUMEHTAIbHO THIIOTE3bl O pe3ylbTaTax
BO3/ICUCTBUS pa3IMIHBIX (PAKTOPOB Ha U3MEHEHNE CKOPOCTH XUMHUECKOW PEaKIInH;

. UCIIONIb30BAaTh  NPHUOOpPETEHHBbIE 3HAHUA JUIsl  OKOJOTHYECKH TPaMOTHOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

. UCIIONIb30BaTh MPHOOPETEHHBIE KIIIOUEBBIE KOMIIETEHIIMU TPU BBIMOJIHEHUU
IPOEKTOB U Y4e€OHO-HCCIIENOBATEIbCKUX 3a7ad [0 HU3YYEHHUIO CBOWCTB, CIOCOOOB
MOJTyYEHUS ¥ pacliO3HABAHUS BEIIIECTB;

. 00BEKTHBHO OLEHUBATH MHPOPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOIIeccax;

. KPUTUYECKH OTHOCHUTBHCS K IICEBAOHAY4YHOM HH(pOpMaluu, HEJ0O0pOCOBECTHOM
peKiIaMe B CpeicTBaX MacCOBOW MH(POpPMALINH;

. 0CO3HaBaTh 3HAYEHHE TEOPETHUUECKUX 3HAHUM MO XUMHMH I HPAKTHUYECKOH
JIeSITEIbHOCTH YEJI0BEKa,

. CO3JIAI0T MOJIEIM M CXEMBI JJIs pelleHHs y4eOHBIX W IO3HaBaTeIbHBIX 3a/1ad;

MOHMMATh HEOOXOAMMOCTh COOJIIOJIEHUSI MPEANUCAHUN, MpeylaraéMbIX B MHCTPYKIUSIX
10 UCTOJIb30BAaHUIO JIEKAPCTB, CPE/ICTB OBITOBOM XUMHUU U JP.

Conep:xanue yueOHOro npeamera « XuMHusi»
8 ki1acc

Beenenne(6 yacoB)

[Ipenmer xumuu. Meroabpl TMO3HAHHMA B XUMHUU: HAOMIOJEHUE, OKCIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHMYeCKOW HWHpOpMaluu, ee [OJydeHHe, aHadu3 |
IpEeJCTaBICHUE €ro pe3yabraroB. [loHATHE O XUMHUYECKOM »3JeMeHTe U QopMmax ero
CYIIECTBOBaHMS: CBOOOJHBIX aTOMaX, MPOCTHIX U CJIOKHBIX BemlecTBax. [IpeBpalieHns BenecTs.
OTnuune XMMUYECKHX peakuMil OoT (u3nueckux sBICHUN. Poiab XMMUM B JKM3HU 4YEJIOBEKa.
Xemopunus n xemodobust. Kpatkue cBefeHus: U3 KCTOPUU BO3HUKHOBEHUS U Pa3BUTHS XUMUH.
Ponb oOTeuecTBEHHBIX YYEHBIX B CTAaHOBJIIEHMM XHMHUYECKOM Hayku — pabotel M. B.
JlomonocoBa, A.M. byrtnepoa, JI. . MeHnneneeBa. XuMuueckass CHUMBOJHMKA. 3HaAKU
XUMHYECKHX AJIEMEHTOB M MPOUCXOXKJIEeHUE X Ha3BaHUi. Xumuueckue Gopmynsl. MHaekcs u
ko3 duuuentsl. OTHOCUTENbHbIE aTOMHAas M MOJIEKYJIsipHas Maccel. [IpoBeneHue pacueToB
MacCcOBOH JI0OJIM XMMHUYECKOT0 3JIEMEHTa B BELIECTBE Ha OCHOBE ero (opmyinsl. [lepuonnyeckas
cucremMa xuMuueckux osiaementoB J[. M. MenpeneeBa, ee cTpykTypa: Maible U OoJblue
nepuoAbl, rpynnbsl U noAarpynnsl. [lepuonnyeckass cucreMa Kak CHpaBOYHOE IMocoOue s
MIOJIyYEHUS CBEJICHUN O XUMUUYECKUX DJIEMEHTaX.



JMemoncTpanuu. 1. Mogenu (mapocrepkueBbie 1 CTioapra—bpurieda) pa3muaHbIX TPOCTHIX U
CJIOKHBIX BEIIECTB.

2. Konnexkuus CTEKISIHHON XuMU4eckod nocyasl. 3. Komiekus MarepuanoB U U3JENINN U3 HUX
Ha OCHOBE aloMUHHUA. 4. B3aumozeiicTBue MpamMopa ¢ KUCIOTON M IMOMYTHEHUE M3BECTKOBOM
BOJIBI.

IIpakTuyeckasi padora Nel. «[Ipuémsl obpareHus ¢ 1abopaToOpHbIM 000PYAOBAHUEM

Tema 1. AToMBbI XMMHYECKHX 3J1eMeHTOB ( 9 yacoB)

ATombl Kak ¢opMa CYHIECTBOBAHUS XHUMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEICHHUS O
CTpOCHUH aTOMOB. JloKa3zaTeiabCTBa CIOXKHOCTU cTpoeHus aTtoMoB. OmbiTel Pesepdopaa.
[1naneTapHast MOJIe]Ib CTPOCHHUS aTOMA.

CocraB aTOMHBIX siiep: HNPOTOHBI, HEUTpOHBI. OTHOCUTENbHAs aToOMHas macca. B3auMocBs3b
MOHSITUN «IPOTOHY, KHEUTPOH», KOTHOCUTEIbHASL AaTOMHAsI Maccay.

M3MeHeHune yncia MpOTOHOB B SIIPE aToMa — 00pa30BaHKUE HOBBIX XUMHUYECKUX JIEMEHTOB.
H3MmeHeHue dncia HEHTPOHOB B siApe aTtoMa — oOpa3oBaHue wu30TONOB. CoOBpeMEHHOE
ONpEe/IETICHUE MOHATUSA «XUMHUYECKUI 31eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHUX 3JEMEHTOB MaJbIX
nepuoioB. [loHsTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cucrema XxuMudeckux anemeHToB [l. M. MenneneeBa u CTpO€HHE aTOMOB —
(GU3MYECKUN CMBICI TOPAJIKOBOTO HOMEpa 3JIEMEHTa, HOMEpa TPYIIbl, HOMEpa MepHoja.
W3meHenne uyucia HJIEKTPOHOB HA BHEIIHEM DJJIGKTPOHHOM YpPOBHE aToMa XHMHYECKOTO
JJIeMeHTa — 00pa3oBaHUE MOJOKUTENbHBIX U OTPULIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aToMaMu METaJUIOB M HeMeTauioB. [IpuunHbl U3MEHEHHS] METANIMYECKUX M HEMETAUTMYECKUX
CBOICTB B mepuojax u rpymnmnax. OOpasoBanue OMHapHbIX coequHeHuil. [lonsTue o0 MOHHON
cBs3u. CxeMbl 00pa30BaHusl HOHHOM CBSI3U.

BzaunmopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MEX1y c000i — o0pa3oBaHHe ABYXaTOMHBIX
MOJIEKYJI TIPOCTHIX BemiecTB. KoBanieHTHas HeEmoJsipHAs XUMHYECKasi CBS3b. DJIEKTPOHHBIE U
CTPYKTypHBIE (opMysbl. B3aumoselicTBre aTOMOB HEMETAIIIOB MEXKIY co00i — oOpa3oBaHMe
OMHAPHBIX COEAUHEHUN HEMETAIJIOB. DJIEKTPOOTpUIIaTeIbHOCTh. KoBasieHTHAs MOIsIpHAs CBSI3b.
[ToHsiTHE O BaJIGHTHOCTH KaK CBOWCTBE aTOMOB 0OpPa30BBIBATH KOBAJECHTHBIE XUMHUECKUE CBSI3U.
CocraBnenue hopMmyn OMHAPHBIX COSAMHEHUN MO BaJleHTHOCTU. HaXxo)keHue BaJeHTHOCTH IO
dbopMynie OMHAPHOTO COCANMHEHHUS.

BzanmopeiicTBie aToMOB METaIOB MEXy CO00i — 00pa3oBaHNEe METAITHUYECKUX KPUCTAILIOB.
IToHsATHE O METATUIMYECKON CBSA3H.

JemoncTpauuu. Mojienn aToMOB  XMMHUYECKMX 3JeMeHTOB. llepuoaumueckas cucrema
xumuyeckux sneMmeHtoB J[. M. MenneneeBa (pasmuunbie (opmbl). M3roroBiaeHnue mopeneit
MOJIEKYJl OMHapHbIX coequHeHui. M3rotoBineHne Monaenu, WUIIOCTPUPYIOLIEH CBOMCTBA
METAJUTUYECKOM CBSI3H.

Kontpoabsnas padora Ne 1 no teme: « ATOMBI XUMHUYECKUX 3JIEMEHTOBY»

Tema 2. IIpocTeie BemecTBa (7 4acoB)

[lonoxxenne MeramuioB W HemeTaiwioB B Ilepuogumyeckodl cucteMe XUMHUYECKHUX
anementoB JI. M.MengeneeBa. Bakueiimme mpocTele BellecTBa — MeETaIbl  (Kene3o,
ATIOMUHHMA, KalbI[Ui, MarHuii, HaTpuid, kamwii). OOume (u3ndecKue CBOWCTBA METAJUIOB.
Baxxneiimre mpocThie BeleCTBa-HEMETANIbl, 0O0Opa30BaHHBIE aTOMaMH KHCIIOPOJa, BOJIOPOa,
azoTa, cepbl, ¢ocdopa, yriaepoaa. MoseKyibl MPOCTHIX BEIIECTB-HEMETANIOB — BOJOPOAA,
KHCIOpOJia, a30Ta, rajoreHoB. OTHocuTenbHas MojekyispHas macca. CHocOOHOCTh aTOMOB



XUMHYECKHX 3JEMEHTOB K OOpa30BaHUIO HECKOJBKHUX IPOCTHIX BEIIECTB — aJUIOTPOIMHS.
AnnotpornHsie MOIU(pUKAIINKN KUCIIOpoa, ¢pochopa, o1oBa. MeTammnieckue 1 HeMEeTaTudecKHe
CBOICTBa NMPOCTHIX BellecTB. OTHOCUTEIBHOCTD ITOIO ITOHSTHSL.

Yucno Aoraapo. KonmuectBo BemiectBa. Moib. MossipHast macca. MonsipHbIii 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eqUHHIIBI H3MEPEHHS KOJITMUYECTBA BEUIECTBA — MUJUTUMOJb
KWJIOMOJIb, MWUIMMOJISIPHAsT W KWIOMOJISIDHAsT MAacChl BEUIECTBA, MMUIMMOJIIPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HMCIOIB30BaHMEM MOHATUN «KOJIUYECTBO BELIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBII 00bEM ra30By, «UUCIO ABOTaIpoO».

JemoncTpanuu. O3HaKOMJIEHUE € KOJUIEKIMEW MeTaioB. O3HAaKOMIIEHHE C KOJUIEKLHEH
HEMETAJIJIOB.

KonTpoubnas padora Ne 2 no teme: « IIpocTbie BemecTtBay»

Tema 3. CoennHeHUs] XMMHYECKHUX 3JIEMEHTOB (5 4acoB)

Crenenb okucieHusi. CpaBHEHHE CTENEHU OKUCIEHUS U BaJeHTHOCTU. OmnpepeneHue
CTETNIEHH OKUCJICHMsS 3JIEMEHTOB B OMHApHBIX coefuHeHusx. CoctaBieHue Gopmyn OMHAPHBIX
COeIMHEHMH, OOIIHUH CIOCO0 UX Ha3BaHHM.

bunapHbie coequHEHNS METaNIOB M HEMETAJJIOB: OKCHUJIBI, XJIOPUABI, CYIbQUABI U TIp.
CocraBnenue ux Gopmysn. buHapHble coelMHEHUSI HEMETAJUIOB: OKCUJbI, JIETYYHE BOJAOPOIHBIE
COCMHEHHUS, MX COCTaB M Ha3BaHudA. [IpencraBuTenu OKCHIOB: BOJAA, YIJIEKUCIBIA Tas,
HeraimeHas: u3BecThb. [IpencraBureny JeTy4MX BOJOPOAHBIX COEIMHEHUMN: XJIOPOBOJAOPOJ U
aMMHUaK.

OcHoBaHus, UX COCTaB M Ha3BaHUs. PacTBopuMOCTh OcHOBaHui B Boje. lIpencraBurenu
HIesIouei: TUAPOKCUABI HATpus, Kainus U Kanblus. [loHsTHe 00 MHAMKATOpaxX U KaueCTBEHHBIX
peakumsX.

Kucnotsl, ux cocraB um Ha3zBanusa. Knaccudukanus kucnot. IlperncraButenu KHUCIOT:
cepHas, coysiHasl, a3oTHad. [lonsTue o mkane kucinoTHoctu (mkana pH). M3Menenue okpacku
UHAUKATOPOB.

Conu Kak NpOM3BOAHBIE KHCIOT U OCHOBAaHUM, UX COCTaB M Ha3BaHuA. PacTBopuMOCTh
conell B Bojie. [IpeacraBurenu coseil: Xao0pua HaTpus, KapooHaT U pocdaT KanbIusl.

AMopdHBIE U KPUCTAUTMYECKUE BEIIeCTBA. MEXMONEKYISIPHbIE B3aUMOICUCTBUS. THITBI
KPUCTAJZIMYECKUX DPELIETOK. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIIOB KPUCTAJIIMYECKHX
pewretok. YncTele BemecTBa U cMecu. [IpuMepsl KUAKUX, TBEPIABIX U ra3000pa3HbIX CMeCEi.
CpoiicTBa uncTBIX BemlecTB U cMeceil. Mx cocraB. MaccoBas U 00beMHas J0JIM KOMIIOHEHTa
cMmecH. PacueTsl, CBA3aHHBIE C NCIIOJIB30BAHUEM HOHSTHS «JI0JISD.

JemoncTpanuu. OOpa3ipl OKCHIOB, KHCIOT, OCHOBAaHUI U cojeil. Mojenu KpucCTalllIMuecKux
pelIeToK XJIOpHaa HaTpus, anMasa, okcuaa yriepoaa (IV). KucnoTHo-1menounble HHANKATOPHI,
M3MEHEHHE MX OKPACKH B Pa3jIMYHbIX CpelaxX. YHUBEPCAJIbHBIM MHAUKATOP U MU3MEHEHHE €ro
OKpacKH B pa3nuHbIX cpenax. [kama pH.

JlabopaTopubie omnbiThl. O3HakomileHHE cO cBoicTBamMu aMmmuaka. Omnpenenenune pH
pPacTBOPOB KHUCIOTHI, IIeI0Yl U Bojbl. OnpeneneHue pH AMMOHHOTO M sI0JOYHOTO COKOB Ha
cpese 11oa0B. O3HaKOMIIEHUE ¢ KOJUIeKIHEen cosiel. O3HaKOMIIEHHE C KOJUIEKIIMEH BELECTB C
pa3HbIM THUIIOM KpPUCTJIMYECKOW peleTKU. M3roroBieHne Mojened KpUCTAIIIMYECKHX
pemierok. O3HaKOMIIEHHE C 00pa31loM TOPHOM OPOIBL.

IIpakTuyeckas padora Ne 3. [IpuroToBiieHre pacTBopa caxapa ¥ pacdeT ero MacCOBOM JIOJIH B
pacTBope

Tema 4. U3meHeHnus, npoucxoasme ¢ Bemecrsamu (16 yacon)



[lonsiTHE ABIIEHUI, CBSI3aHHBIX C U3MEHEHUSMH, IPOUCXOIAIIMMU C BEIIECTBOM.
SIBieHuMsI, CBSI3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOEHUS BELIECTBA IPHU MOCTOSIHHOM
ero cocraBe, — (¢usndyeckue spieHus. Duznyeckue SBICHUS B XUMHUU: JUCTUIUISALMS,
KPHUCTAJTU3A1Ms], BEINTAPHBAHNE M BO3TOHKA BEILECTB, (PMIBTPOBAHUE U LICHTPU(PYTUPOBAHHE.
SIBneHus, cBA3aHHbIE C N3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUUYECKUE peakuuu. IlpusHaku u
YCIIOBHSI IPOTEKAHUSI XUMUYECKUX peakUuuid. BoiieeHue TemioTel U CBETa — PeaKkUUy FOPEHHUS.
[TonsiTre 06 K30 - ¥ SHAOTEPMHUUYECKUX PEAKIIUIX.

3aKOH COXpaHEHUs1 MacChl BELIECTB. XMMHUYECKHE YpABHEHUs. 3HAUEHUE HHACKCOB U
koa¢¢unmenToB. CocTaBieHne ypaBHEHUN XUMUYECKUX PEaKLUH.

Pacyersl o XMMHMUYECKHM YpaBHEHMsIM. PelleHue 3ajad Ha HaXOXACHHUE KOJIMYECTBA,
Macchl WM Oo0beMa NpPOAYKTa pPEaKUUH MO KOJIUYECTBY, Macce MW O0BEMY HCXOIHOTO
BelecTBa. Pacdersl ¢ MCIONB30BAHUEM IOHATHS <«JI0JIs», KOTJa MUCXOJHOE BEUIECTBO JAHO B
BHJIE pacTBOpa C 3aJaHHOM MAacCOBOM JIOJE€H PACTBOPEHHOI'O BEIIECTBA WM COJEPKHUT
ONPENIETICHHYIO 00 TPUMECEH.

Peakuun  paznoxenus. [lpenacraBieHue ©O  CKOPOCTH  XMMHUYECKHMX — pEaKIUil.
Karanuzatopel. ®epmentsl. Peaknum coenunenus. Karanmutuueckue M HEKaTaIUTUUYECKUE
peakiuu, oOpaTuMble W HeoOpaTuMble peakinuu. Peaknuu 3amenienus. Psg akTuBHOCTH
METaJUIOB, €r0 MCIOJb30BaHUE I NPOrHO3UPOBAHMS BO3MOXKHOCTH IIPOTEKAHUS DPEaKLUUn
MEXJly METajulaMd U KHUCJIOTaMH, peakUui BBITECHEHHUS OJHUX METAJJIOB U3 PacTBOPOB HX
coJeil Apyrumu Metayuiamu. Peakimn oOMeHa. Peaknum HeTpanu3anuu. Y CIOBUS MPOTEKAHUS
peakuuii oOMeHa B pacTBOpax /10 KOHIIA.

Tunbel XUMHUYECKMX pEakUuMid Ha NpUMEpe CBOMCTB BOAbL. Peakius pas3noxeHus —
3JIEKTPOJIU3 BOJABL. Peakiuu coelnHEHHs] — B3aMMOJCHCTBUE BOJbI C OKCHAAMH METAJUIOB U
HEMETAJUIOB. Y CJIOBUE B3aUMOJEHCTBUSI OKCHJIOB METAJUIOB U HEMETauloB ¢ Boaou. Ilonstue
«rUApOKcUIbl». Peakiuu 3amenienns — B3auMOAecTBIE BOJIbI ¢ MeTaimaMu. Peakiiuun oOmMeHa —
TUAPOJIU3 BEILIECTB.

Jdemoncrpauuu. [Ipumeps! Gpuznueckux siBJICHUN: a) miaBieHue mapaduna; 6) BO3roOHKa
nosia Wik OEH30MHOM KHUCIIOTHI; B) PACTBOPEHHME OKPAIIEHHBIX coJieil; I') Tuddy3us TymucTbIX
BEIIECTB C TOpsIIEH JTaMIOYKM HakanuBaHus. [IpuMepsl XUMHUECKUX SIBICHUN: a) rOpeHue
MarHusi, ¢ocdopa; 0) B3aUMOAECUCTBUE COJSHONW KHUCIOTBI C MpPamMOpOM WM MEJIOM; B)
nonydyenue ruapokcuga meau (II); r) pacTBopeHue MogydeHHOro T'MIPOKCHAA B KHMCIOTax; 1)
B3anmojeiicteue okcuga Meau (II) ¢ cepHoil KHCTOTON Mpu HArpeBaHWM; €) pa3IOKEHHUE
IIEpMaHraHaTa Kajaus; ’K) pa3joXKeHHe NEPOKCHIA BOJOPOa C MOMOUIbIO TUOKCUIA MapraHua u
KaTaJiazbl KapTo(desst Ui MOPKOBH; 3) B3aUMOJIEHCTBHE Pa30aBICHHBIX KUCIOT C METAJIIAMHU.
IIpakTuyeckas padora Ne 3. [Ipr3Haku XMMHUECKUX PEAKIIUM.

KonTposbsnas padora Ne 3 o teme: «/3MeHeHUsI, TPOUCXOAIINE C BEIIECTBAMU
Tema S. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3/1eKTPOJIUTOB.(12 yacoB)

PactBopenne kak ¢Qusmko-xumuyeckuit mnpouecc. [lonstue o THApatax W
Kpuctaioruaparax. PactBopumocTs. Kpuble pacTBOpMMOCTHM Kak MOJENIb 3aBUCUMOCTHU
pacTBOPUMOCTH TBEPABIX BELIECTB OT TeMmIepaTypbl. HacbllieHHblE, HEHACBIICHHbIE U
NIEPECHIIIEHHBIE PACTBOPBL. 3HAUEHUE PACTBOPOB JJISl IPUPOJIBI U CENBCKOTO XO35AMCTBA.
[TonsiTHe 00 3MEKTPOIMTUYECKON NUCCOLMAIMU. DJIEKTPOIUTHI U HEAJIEKTPOJIUTHL. MexaHu3m
JUCCOLMAIMN SJIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM CBsA3U. CTENeHb 3JIEKTPOJUTHYECKON
muccounanuu. CunbHble UM ciabble  AeKTposnuThl. OCHOBHBIE — TOJOXKEHHUS TEOPHUU
AIEKTPOIUTHIECKON nucconuaiuu. loHHbie ypaBHEeHHs peakiuid. Peakiiun oOMeHa, naymue 10
koH1a. Kiaccudukanusi HOHOB U UX CBOMCTBA.



Kucnotel, ux kmaccudukanus. Jlucconuanus KUCIOT U UX CBOMCTBA B CBETE TEOPHH
JJIEKTPOJIUTUYECKON  auccouuanuu. MOeKynsapHble UM HOHHBIE YPAaBHEHUS PEaKLUU.
B3aumoneiicTBue KHUCIOT € METaUIaMH. DJIEKTPOXMMUYECKHN psJi HAMPSHKEHUH METaJlJIOB.
BzaumopeiicTBue KUCIOT C OKCHMAAMHU METAUIOB. B3anmMoneicTBHE KUCIOT ¢ OCHOBAHUSAMH -
peakiusi HeWTpanu3anuu. B3ammojeicTBue KUCIOT ¢ coysiMH. Vcmonb3oBaHuWe TaOIHIIBI
PacTBOPUMOCTH ISl XapPAKTEPUCTUKN XUMHYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconuanuss OCHOBaHUM U HMX CBOWCTBA B CBETE
TEOPUH  DJEKTPOJIMTHUYECKOW JuccolManuu. BzaumonelcTBue OCHOBAaHMW € COJISIMH.
Hcnonp3oBanue TaOMUIBI PACTBOPUMOCTH ISl XApAaKTEPUCTUKH XUMHUYECKHMX CBOMCTB
OCHOBaHUU. B3aumonencTBue menoden ¢ OKCUJaMU HEMETAIUIOB.

Comnm, X auccoluanusi U CBOMCTBA B CBETE TECOPUHU BJICKTPOJIUTUYECKON AUCCOLIMAIIIY.
B3aumoneiicTBue coneit ¢ MeramiaMu, OCOOCHHOCTH ITHX peakuuid. B3aumoneiicTBue coneit ¢
consiMu. Mcnonb3oBaHue TaOIUIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKA XUMUYECKHX CBOHCTB
couteid. O0o0IIeHNEe CBeICHHI 00 OKCHIaX, X KiIacCHU(pUKAIIUU U CBOMCTBaX.

'eneTnueckue psiapl MeTaia M HeMerauia. ['eHeTudeckas CBS3b MEXKIY KilaccamH
HEOPraHUYECKHUX BEIIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpenesieHue CTEeNEeHEe OKUCIEHUS IS
2JIEMEHTOB, O0Opa3yIONIUX BEIIECTBA pa3HBIX KiaccoB. Peaknmuum HMOHHOTO OOMEHA U
OKHCITUTEIbHO-BOCCTAHOBUTEINbHBIE peakiuu. OKHUCIUTENh U BOCCTAHOBUTENb, OKUCICHUE U
BoccTaHOBJeHHE. (CoOCTaBJICHHE YpaBHEHUW OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN
METOJIOM JJICKTPOHHOTO OayiaHca.

CBoiicTBa IpPOCTHIX BEIIECTB — METAUIOB M HEMETAJUIOB, KHUCIOT U COJEH B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMIA.

JemoHcTpanuu. B3aumoeiicTBue pacTBOPOB XJIOpUa HATpUsl U HUTparTa cepedpa. [lonyuenue
HEpPacTBOPUMOI0 TMJAPOKCHAA U B3aUMOJEICTBUE €ro ¢ KHCIoTaMu. B3aumonencTBie KUcCiaoT ¢
OCHOBaHUsIMU. B3auMozeiicTBUE KHUCIOT C OKCHUIaMU MeTauioB. B3auMopjeicTBhe KHUCIOT C
MeTamimaMH. BzamMojeincTBHe KHUCIOT C COJIIMH. B3anmMmonelcTBHe MIeaodell ¢ KHCIOTaMH.
B3anMonelicTBue mienodeil ¢ OKCUIaMH HeMETaUIOB. B3amMojelicTBHE IIEIOYel C COJISIMH.
[TonydyeHre W CBOMCTBA HEPACTBOPHUMBIX OCHOBaHWH. B3ammojeicTBHE OCHOBHBIX OKCHJIOB C
KHACIOTaMH. B3anMoIeiCTBHE OCHOBHBIX OKCHJIOB C BOJOW. B3amMoaeHCTBHE KHCIOTHBIX
OKCH/JIOB C IIEJTOYaMH.

IIpakTnyeckas paGora Ne 4. «CpolicTBa KHCIOT OCHOBAaHUM, OKCHAOB M COJE».
IIpakTyeckas padora Ne S.Pemenue skciepuMeHTaJIbHBIX 331a4.

Hrorosasi konTposbHasi pabora Ne4 3a Kypc XuMunu 8 kiacca.

9 kjacc

Beenenne. O0masi XapaKTepUCTHKA XHMHYECKHX JIEMEHTOB M XHMHYECKHX peaKnuii.
Ilepuoauyecknii 3axkoH u Ilepuoamueckas cucrema xumuyeckux djiaemenros /JI. H.
MenpeneeBa (10 u)

XapakTepucTUKa DJIEMEHTa II0 €ro IOJOKEHHIO B Ilepuonuueckoi CUCTEME XUMHUYECKHUX
sanemenTtoB 1. . MenaeneeBa. CBOMCTBAa OKCUIOB, KUCIIOT, OCHOBAHUH U COJIEH B CBETE TEOPUHU
ANEKTPOJUTUYECKON JUCCOLMAIMM W OKHUCICHHUS-BOCCTAaHOBJICHMs. [IOoHATHE O mepexoaHbIX
anemMeHTax. AMboTepHOCTh. ['eHeTHYEeCKUI s IEPeXOoaHOTO eMeHTa. [lepuoauiyeckuii 3aKoH
n llepmoamyeckas cucrema xumuyeckux »dieMeHtoB [[. M. MenneneeBa. Xumuueckas
OpraHu3aIys )KUBOW U HEXUBOU MPUPOAbI. XUMUYECKUN COCTaB SApa, MAHTUU M 36MHOU KOPBI.



XUMHYECKUE OIJIEMEHThl B KJIETKAX JKMBBIX OpPraHU3MOB. Makpo- W MHMKPOIJIEMEHTHI.
O06o001IeHne CBEACHUIH O XMMHYECKUX peakuusax. Kimaccupuxanus XUMHYECKUX PEaKUui 1o
Pa3IMYHBIM TpPHU3HAKAM: «UHCIO M COCTaB PEArupylolMx M OOpa3yIOMIMXCS BELIECTBY,
«TeroBoi 3¢ (deKT», «HampaBlIEHUE», «U3MEHEHHE CTENEHEH OKHUCICHHS DJIEMEHTOB,
00pa3yIoIIMX pearnpyroue BemecTBay, «(hasza», «UCIoNIb30BaHue KaTanu3aTopa». [lonsTue o
CKOPOCTH XMMHYECKOW peakuuu. DakTophl, BIMAIONIME HA CKOPOCTh XUMHUYECKHUX DPEAKLUH.
Karanuzatops! u karanus3. MHTrHOUTOPBI. AHTHOKCUIAHTHI.

JdemMoHcTpaumu.

Pazmuunbie ¢opmer Tabmuuer . M. MenneneeBa. Mopgenu aTtoMoB 3JeMEHTOB 1—3-TO
nepuoioB. Mojzienb CTpoeHusi 3eMHOro mmapa (NmomepeyHblil pas3pes). 3aBUCMMOCTh CKOPOCTH
XUMHYECKOM pPEaKIUM OT MPUPOJBl pEarupyrolux BEIIECTB. 3aBUCUMOCTb CKOpPOCTHU
XUMHUYECKON peakluuu OT KOHIEHTpAlMM pPEarupyrolliuX BEIIECTB. 3aBUCUMOCTb CKOpPOCTHU
XUMHYECKOM peakUMM OT IUIOUIaJM CONPUKOCHOBEHHUS DPEArUPYIOIIMX BEIIECTB («KUIISILINN
CIIOI»). 3aBUCHUMOCTh CKOPOCTHM XHMMHMYECKOH peakuuu OT TeMIepaTyphl pearupyromux
BeleCcTB. ['OMOreHHBII M  rereporeHHbld  Karanu3bl. @DOEepMEHTaTUBHBIM  KaTajaus.
NHrnbupoBanue.

JlaGopaTopHbIe ONBITHI.

1. [lonydyeHue ruapoKCHAAa LIMHKA M MCCIEAOBAaHUE €ro CBOMCTB. 2.MojaenupoBaHue

noctpoenus Ilepuoanueckoil cucremsl xumuueckux siementoB . M. Menneneesa. 3.

3amereHue xene3oM Meau B pactBope cyibdara meau (II). 4. 3aBHCHMOCTh CKOPOCTH

XUMHYECKOM  pEakIuu OT NPUPOJbl  pearupyrolux BEIIECTB Ha IpUMEpe

B3aUMOJICHCTBUS KUCIIOT C METAJIJIAMHU.

5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peakUMH OT KOHUEHTpAaluu pearupyroumx

BELLIECTB HA IMpPUMEpPE B3aMMOJEHUCTBHUS IIMHKA C COJISIHOM KHUCJIOTOM pa3iu4HON

KOHLIEHTpaL1u.

6. 3aBUCUMOCTb CKOPOCTHM XHWMHUUYECKOW pPEAKUUMU OT IUIOUIaJAN CONPUKOCHOBEHUS

pearupyoIux BelecTs.

7. MoaennpoBaHUE «KUIISALIETO CIOSI.

8. 3aBHCHUMOCTb CKOPOCTH XHWMHUYECKOW peakUuu OT TEeMIIepaTypbl pearupyromx

BEIIECTB Ha IpuMepe B3aumoencTBus okcuaa meau (II) ¢ pactBopom cepHOM KHCIOTHI

pa3IM4HOMN TeMIIEpaTypBhl.

9. Pa3noxxeHnue nepokcuaa BOI0poJia ¢ MOMOINbI0 okcuia maprania (IV) u karanassl.

10. O6Hapyx’eHHe KaTalla3bl B HEKOTOPBIX MHUILEBBIX MPOJYKTaX.

11. UnrubupoBanue B3auMOJCHCTBUS KUCIOT ¢ METANIaMH YPOTPOITMHOM.

Tema 1. Metasuisbl (18 1)

[Tonoxenne meramwoB B llepuogmyeckon cucreme xumuyeckux sieMeHtoB J[. .
MenpeneeBa. Metainnueckasi KpUCTAIMUECKAsl pellIeTKa U METAJUITMYECKass XMMUYECKasi CBSI3b.
O6mme ¢uzmdeckne cpoiicTBa MeTaywioB. CIUtaBel, MX CBOWCTBAa M 3HAYCHHE. XHUMHYECKHE
CBOMCTBA METaNIOB KaK BOCCTAHOBMTENEH, a TakXKe B CBET€ HX IIOJOXKEHUS B
AIIEKTPOXUMHUYECKOM DSy HampsbkeHHi MetaisioB. Kopposus MeTaioB u crocoObl 60pbObI €
Heil. Mertamnel B mpupoze. OOmiue crnocoObl UX MOTYYESHHUS.

OOm1ast XxapakTepUCTHKa IIEJIOYHBIX MeTauioB. Metamisl B npupoje. OOmme crnocoobt
ux nonydeHus. CtpoeHne atomoB. lllenouneie MeTannel — mpocThie BemiecTBa. BakHelmue
COEIMHEHUS ILEIOYHBIX METaNIOB — OKCHUJbI, THJIPOKCHUIBI U CONU (XJIOPHUJIbI, KapOOHATHI,
cynbdaThel, HUTPATHI), WX CBOWCTBAa M NPUMEHEHHWE B HApPOJHOM Xxo03siicTBe. Kanmiinbie
yI00peHUsI.



OO6mrast xapakTepucTHKa JIEMEHTOB TiaBHOW moarpymmsl II rpynmer. CTpoeHne aToMoB.
[[lenoyHo3emMenpHBIE  METAUIBI —  NOPOCThbIE  BEIIECTBA.  BaxkHEHIIMEe  COEIUHEHHUS
[IEJIOYHO3EMENTBHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJH (XJIOPUIBI, KapOOHATHI,
HUTPATHI, cyabQaTsl, pocdaTsl), UX CBOWCTBA U IPUMEHEHHE B HAPOIHOM XO3SHCTBE.

Amomvunuii. CtpoeHue aroma, (uU3MYECKHE W XHMHYECKHE CBOWMCTBA MPOCTOTO
BenjecTBa. CoeMHEHUS ANIOMUHHS — OKCHUJ U THUIPOKCHUI, HUX aM(OTEpHBIN XapakTep.
Baxneiimue conu amoMunus. [IpumeHenne alntoMuHus U €ro COeAMHEHUM.

XKenezo. Crpoenue atoma, (puU3MUECKHEe U XMMHUYECKHE CBOICTBAa MPOCTOrO BELIECTBA.
['eneTtnueckue psbl Fe*?u Fe™. Baxueiimme comu skeine3a. 3HAYCHHE >Kejle3a M €ro
COEIMHEHUH ISl IPUPOJIbI U HAPOJIHOTO XO35KCTBA.

JleMOHCTpALHH.

OOpa3upl LIENOYHBIX M IIEJTOYHO3EMENbHbIX MeTaioB. OOpa3usl cruiaBoB. B3auMmonelictBue
HaTpusl, JUTUS U KaJblMsig C BOJOM. B3aummopaeicTBue HATpusi MU MarHusi C KHUCJIOPOAOM.
B3aumopeiicTBue MetamioB ¢ HeMetauiamu. [lomydenne ruapokcuaos xenesa (I11) u (II1).
JlaGopaTopHbIe ONBITHI.

12. BzaumoaeiicTBre paCTBOPOB KUCIIOT U COJIEH ¢ METaJlJIaMH.

13. O3HaKOMIIEHHE C pyIaMHU JKeJe3a.

14. OxpaimBaHue IIaMEHU COJISIMU I1IE€JI0YHBIX METAJUIOB.

15. BzaumoeiicTBue Kaublus C BOJOM.

16.ITony4yeHue TuAPOKCUIA KATbLUS U UCCIIEOBAHUE €T0 CBOMCTB.

17. Tlony4yeHue TuIpoKCUIa ATFOMUHUS U UCCIIEA0OBAHUE €T0 CBOMCTB.

18. B3aumoencTBue xKee3a ¢ COMIHON KUCIOTOM.

19. Tlonyuyenue ruapokcuaos xkenesa (II) u (II) u u3yuenue ux cBOMCTB.

IIpakTuyeckas padora Nel.PemeHne sKCliepUMEHTANIBHBIX 337a4 HAa PACIO3HABAHUE U

MOJIy4YeHUE COCIMHEHU METAIIIOB.

Tema 2. Hemeranbl (28 1)

OOmrast xapakTepUCTHKAa HEMETa/uIoB: TonoxkeHne B Ilepuogmyeckoit cucreme
xumuyeckux  anemeHtoB  JI. WM. MeHneneeBa, OCOOEHHOCTH  CTPOCHHSI  aTOMOB,
anekTpooTpunaresbHocTh (D0) Kak Mepa «HeMeTaluTMYHOCTHY, psaa 0. Kpucraminueckoe
CTPOCHHME HEMETAJUIOB — MPOCTHIX BellecTB. AyutoTpornus. Ou3nyeckre CBOWCTBA HEMETAJIOB.
OTHOCUTENBHOCTh MOHATUM «METAID) U «HEMETAILI».

Bonopoa.Ilonoxenne Bonopona B Ilepuoauueckoit cucTeMe XUMUYECKUX 3JIEMEHTOB /.
N. Mengeneea. CtpoeHne atoma U MoJekyibl. Dusmyeckue M XUMUYECKHE CBOICTBA
BOJIOPO/IA, €r0 MOJIYyYEHUE U TPUMEHEHUE.

Bona. Crpoenmne momekyssl. Bomoponnas xumudeckas cBsizb. dDusnmdeckne CBONCTBA
BO/bl. AHOMaJMM CBOWCTB BoAbl. I'mapodunbHble W THIPO(OOHBIE BeliecTBa. XUMUYECKUE
cBoiicTBa BoAbl. KpyroBopor Boabl B mnpupoae. Bomoouuctka. Aspamus Boabl. bbITOBBIE
bunsTpel. MuHepanbpHbIe BOABL. [lucTHIIIMpOBAaHHAS BOJIA, €€ MOJYyUYCHUE U IPUMEHEHHE.

Obmas xapakrepuctuka rainoreHoB.CtpoeHrne aTromMoB. [IpocTeie BelecTBa 1 OCHOBHBIC
COCIMHEHUS TaJOTeHOB, WX CBoWcTBa. KpaTkue cBemeHus o xyope, Opome, drope u Honue.
[IpuMeHeHue rajnoreHoB U UX COEAMHEHUH B HAPOJIHOM XO35UCTBE.

Cepa. Ctpoenue atoma, ajuIOTpONUs, CBOWCTBA M NPUMEHEHHE POMOMYECKOW Cephl.
Oxkcunsl cepsl (IV) u (VI), ux nomyuenue, cpoiicta u npumenenue. CepHasi KUCIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM XO03siicTBe. [ [pON3BOACTBO CEPHOI KUCTIOTBHI.

A3zot. CTpoeHre aToMa U MOJIEKYJIbI, CBOMCTBA MTPOCTOTO BEIIECTBA. AMMHAK, CTPOCHHE,
CBOMCTBa, ToydeHue u npumeHeHue. Conu aMMOHWMS, MX CBOWCTBA M NpuMeHeHue. OKCHUIbI



azora (II) m (IV). A3oTHas KuclIOTa, €€ CBOWCTBA M TNpPUMEHEHHWEe. HUTpaThl U HUTPUTHI,
npobaemMa uxX CoJepKaHUs B CETbCKOXO03HCTBEHHOM MPOAYKIIUH. A30THbIE yI0OpEHUSI.

®ocdop. CtpoeHne aroma, auIOTpoOIus, CBOIcTBa Oenoro m kpacHoro dochopa, ux
npumenenne. OcHoBHblEe coenuHeHus:: okcua (ochopa (V) u oprodocdopHas Kuciora,
docdarel. DochopHbie YIOOpEHUS.

VYrinepoa. CrpoeHue aroma, auIOTPOINHs, CBOWCTBA MOJU(PHUKALMKA, TPUMEHEHUE.
Oxkcuapl yriepoaa (I1) u (IV), ux cpoiictBa n npuMeHenune. KapOoHAThI: KalbIUT, CO/A, TOTAIII,
UX 3HaU€HHUE B MPUPOJIE U KUZHU YETIOBEKa.

Kpemuuii. Ctpoenue atoma, KpUCTAUIMYECKUA KPEMHHU, €ro CBOMCTBA U NMPUMEHEHHUE.
Okcun kpemuus (IV), ero mpupoansie pasHoBugHOCTH. CHUNUKATBl. 3HAYCHUE COCAUHEHUUN
KPEMHHUS B )KMBOM U HEKUBOU ITpupoje. IIoHsaTHE 0 CUIIMKATHON ITPOMBIIUIEHHOCTH.

JemMoHCTpaumu.

OO0pa3ipl TalOreHOB — MPOCTHIX BEIIECTB. B3anmMoaelCTBHE TajJOTeHOB C HAaTpUEM, C
anmoMuHueM. BoiTecHeHHe xJ1I0poM Opoma MM HOJa U3 pacTBOPOB HX colieil. B3aumonelictue
CEpbI C METAJIJIaMH, BOJIOPOAOM U KUCIOpoAOoM. B3anumoaeiicTBie KOHIICHTPUPOBAHHOM a30THOM
KHUCTIOTHI ¢ Menpto. [lornomenne yriemM pacTBOPEHHBIX BEUIECTB WM ra3oB. BoccTaHoBieHue
Meau u3 ee okcuaa yriaem. OOpasibl IPUPOIHBIX COSAMHEHU XJI0pa, cephl, pocdopa, yriepona,
kpeMHusi. OOpa3iibl BAXKHEUIINX I HAPOJHOTO XO3sMCTBa Cynb(aToOB, HUTPATOB, KAPOOHATOB,
docdaros. OOpasibl cTEKIIa, KEPAMHUKH, [IEMEHTA.

JlabopaTopHble ONBITHI.

20. [Tomy4yenue u pacro3HaBaHUE BOAOPO/A.

21. UccnenoBanre MOBEPXHOCTHOTO HATSYKEHUS BOJIBI.

22 .PacTBOpeHUE MepMaHTaHaTa Kajus WM MEJIHOTO Kyropoca B BoJIE.

23. I'maparanus o6e3BoxkeHHOro cynbhara menu (I1).

24. VI3roToBI€HHE THUIICOBOTO OTIIEYATKA.

25. O3HaKOMIIEHHE C KOJUIEKIUEH ObITOBBIX (DUIBTPOB.

26. O3HaKOMJIEHME C COCTaBOM MUHepaidbHOW Boabl. 27. KauecTBeHHas peakius Ha

raJIOr€HUI-MOHBI.

28. [lomyyeHue u pacrno3HaBaHUE KUCIOPO/Ia.

29. 'opeHue cepbl Ha BO3yXE U B KUCIIOPOJE.

30.CgoiicTBa pa30aBieHHON CEPHON KUCIOTHI.

31. 3yueHue cBONCTB aMMHUaKa.

32. Pacnio3HaBaHue cojiell aMMOHHUS.

33. CoiicTBa pa30aBIeHHOMN a30THOM KUCIOTHI.

34. BzaumoieiicTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO.

35. T'openue docdopa Ha BO3AyXe U B KUCTIOPOJIE.

36. PacnioznaBanue ocgaTos.

37. 'openue yriast B KUCIOPOJIE.

38. Ilony4yeHue yroibHON KUCIOTHI U U3Y4YEHUE €€ CBOWCTB.

39. Ilepexoa kapOOHATOB B THAPOKAPOOHATEI.

40. Pa3noxxenue rugpokapOoHaTa HaTPHsL.

41. ITomyueHue KpeMHEBOW KUCIIOTHI U N3YYEHHUE €€ CBOWCTB.

IIpakTHyeckue padoTsbl.

No2. Pemrenne s3xkcrepuMEHTANBHBIX 3a1a4 1o TeMme «lloarpymnmna rajoreHoBy.

Ne3  Pemienne »skcnepuMeHTAIbHBIX 3amad no Teme «lloarpynma kuciopomay.

Nedllonydyenue, coOupanue u pacro3HaBaHUe T'a30B.



Tema 3. O6001eHNe 3HAHMI 110 XUMHH 32 KypC OCHOBHO# 1KoJbl. Ilonroroska
K rocyapcrseHHoi nroropoii arrecraunu ('HA) (10 u)

Ilepnonnueckunt 3akoH u Ilepuoaudeckas cucrema Xxumudeckux osnemeHrtos [I. .
MenneneeBa. ®duznyeckuii CMbICT NOPAJKOBOTO HOMEpa 3JIEMEHTA, HOMEpPOB NEpHoJa U
rpymmbl. 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB 3JIEMEHTOB U MX COEIMHEHHMI B NEpPUOJAX U
rpyIIax B CBETE MPEACTABICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB.

3HaueHHEe MEPUOJUYECKOTO  3aKOHA. Buapl XUMHUYECKMX  CBSI3€d U THUIIBI
KPUCTANTMYECKUX PEIIETOK. B3anMoCBsA3b CTpoeHHMs W CBOWCTB BemlecTB. Kiaccupukanums
XUMHUYECKMX pEeakUMid [0 pa3IuyHbIM I[pU3HAKaM (YUCIO U COCTaB pearupyomux u
00pa3yrommxcsi BENISCTB; HAMYME TPaHMIBI paziena ¢a3; TEIuioBod 3PQeKT; M3MEHEeHUe
CTENIEHEW OKMCIIEHMS aTOMOB; UCII0JIb30BAHUE KAaTAIM3aTOpa; HAIIPABJIECHUE IPOTEKAHMS).

CkopocTh XMMHYECKUX peakuuid u (axkToppl, Biusiomue Ha Hee. OOpaTUMOCTh
XUMHYECKHX PEaKIUil U CrocoObl CMENICHHUs] XMMUYECKOTro paBHOBecHs. [IpocTbie U cloKHBIE
BelecTBAa. MeTaiuibl U HeMeTasuibl. [ eHeTuyeckue psiabl MeTaia, HEeMEeTalla U MEePEeX0IHOI0
MmeTaima. OKCUABI U TUAPOKCUIBI (OCHOBaHUS, KUCIOTHI, aM(pOTepHbIE THIPOKCHUIBI), COu. Mx
cocTaB, Ki1accupuKanus U o0NIMe XUMHUECKHE CBOWCTBA B CBETE TEOPHH DIIEKTPOIUTHICCKOM

JIUCCOIUAIIUH.
TemaTnuyeckoe NJIAHMPOBaHHUE
Ne HazBanue | Koa-Bo M3 Hux Ko.1- BocnurareanHbIe 321241
pasaena 4acoB HA BO 4aCOB,
H3yUYeHHe OTBEJEeHHBbIX
pasaeJa Ha
NMPaKTHYECKY
10 4acTh U
KOHTPOJIb
IIpakTuHuy.
pao.
8 kiacc
1. | Beeaenue 6 1 DopMHUPOBATH TAT'Y K 3HAHUAM KaK
HMHTEJUIEKTYaJIbHOMY Pecypcy,
2. | ATOMBI 9 0
obecrieunBaroniemMy Oyayiiee
XUMHUYECKUX
YEJIOBEKa, KaK pe3yabTaTy
3JIEMEHTOB
3. | Tipoctaie 5 0 KpPOIOTJIMBOTO, HO YBJIEKATEIIHHOTO
BeIllECTBA y‘{e6HOFO TpyHaa.
4. | CoequHeHUs 15 1 ®opmMupoBaTh TATY K 3HAHUSIM Kak
XUMHUICCKUX UHTEIUIEKTYAIILHOMY pecypcy,
AJIEMEHTOB




5. | U3smenenus, 12 o0ecreunBarIeMy Oymytiee
MPOUCXOAAIINC C YEJI0BEKa, KaK pe3yabTaTy
BCHICCTBAMHU KPOIOTJIMBOTO, HO YBJIEKATEIBHOTO

6. | PactBopenue. 22 yueGHOTO TPYIa.

PacTtBopbI.
CpoiicTea ®dopMupoBaTh  OTHOIICHHE K
PacTBOpoB OKpY’KaroIIUM JFOSIM KaK
JIIEKTPOJIUTOB. . .
OKHCIHTEILHO — Oe3ycinoBHOH M aOCOJIIOTHOM
BOCCTAHOBUTE/BH IICHHOCTH, KaK pPaBHOIPaBHBIM
bIe PeaKIuu COIMATBHBIM napTHepam, c
KOTOPBIMH HE00X0ANMO
BBICTPAMBAaTh J0OPOKEIaTeIbHBIC U
B3aMMOTIOJICP>KUBAIOIINE
OTHOIICHHS, JAIOIIUE YEIOBEKY
panocTh OOIICHUS M MO3BOJISIONINE
n30erath 4yBCTBa OJIMHOYECTBA.
UTOro 68

9 k1ace

1. | Beenenue. 10 ®opMUpOBaTh TATY K 3HAHUSAM Kak
O6mas MHTEILUIEKTYaIbHOMY pecypey,
XapaKTCpuCTHKa 00ecIeunBarOIIEMy Oynymiee
XAMITACCIHX YeIoBeKa, KaK pe3yabTary
HIIEMEHTOB u
R — KPOTOTJIMBOTO, HO YBJIEKAaTEILHOTO
PEaKIIMH. yuebHoro Tpya.

[Tepuonnueckuii
3AKOH " [IpuBuBaTh 11000BH K CBOEMY
neproaecKas OTEYeCTBY, CBOell  Majoil u
cucremMa 6onbmolr PoxuHe kak MmecTy, B
XUMHAYECKHX KOTOPOM 4Y€JIOBEK BBIPOC U MO3HAJ
9JICMCHTOB nepBble  PaJOCTH U  HEyAauH,
A.A.Menneneesa. KOTOpasi 3aBelIaHa €My IpeIKaMu
U KOTOPYIO HY>KHO 00eperars.
2. | Metamibl 18 DopMHUPOBATH TATY K 3HAHUAM KaK
MHTEIUIEKTYaJIbHOMY pecypcy,
3. | Hemeramer 28 obecrieunBaroiemMy Oyayiiee
9eJI0BeKa, Kak Pe3yibTaTy
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO
y4eOHOTo Tpy/a.
DopmMUpOBaThH OTHOIIICHUE K
OKpY’KaroIHUM JIOASIM KaK
0e3ycmoBHOH W abCONIOTHOM
LIEHHOCTH, KaK paBHOIPAaBHBIM
COLIMAJIEHBIM napTHepam, c




KOTOPBIMU HE00X0AUMO
BBICTPaMBAaTh J0OpOXKENATEIbHBIE U
B3aMMOTIOJICP>KUBAIOIINE
OTHOIICHHS, JAIOIIUE YEIOBEKY
pazocTh OOIICHUS ¥ MTO3BOJISIONINE
n30erath 4yBCTBa OJMHOYECTBA.

O60061eHue 10 @opMUpOBaATh TATY K 3HAHUSIM Kak
3HAQHUHU 110 XUMHH WHTEIUIEKTYaTIbHOMY pecypcy,
33 Kypc OCHOBHOH 00eCIeunBaroIIEMy Oynymee
LIKOJIBI
YeloBeKa, KaK pe3ynbTaTy
KpPOIOTJIMBOTO, HO YBJIEKATEIHHOTO
y4eOHOro Tpy/a.
HUTOT'O 66
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