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IlnanupyeMsblie pe3yJbTaThl OCBOECHHS MpeaMeTa XUMHHU

B cooTBeTcTBUM ¢ Yy4eOHBIM IIJIAHOM HIKOJIBI IIpOrpaMMa Kypca «XuMHun» B 8 Kiiacce
paccuntana Ha 70 wacoB u3 pacuéra 2 yaca B Henenro. [[1si MOBBIMIEHUS UHTEpECca K XUMHUH,
NpeIyCMOTpPeHa BapHaTHBHAs 4acTh. [Iporpamma coAep>KUT BHYTPUIIPEIMETHBIH MOIYINb
«XuMHS B BOIIpOCax | 3agadax» - 20 4acoB B TEUEHUH y4eOHOTO roJa.

JIMYHOCTHBIMH pe3yJibTaTaMHU M3y4YCHUs MpeaMeTa « XUMHUs» B 8 Kilacce SIBISIFOTCS
CIICAYIOIINAE YMEHHUS:
*0OCO3HABATh E€IMHCTBO M IIEJIOCTHOCTh OKPYXKAIOIIErO0 MHpPa, BO3MOXKHOCTH  €T0
M03HABAEMOCTH M OOBSCHUMOCTH Ha OCHOBE JOCTIKCHUN HAYKH;
*[IOCTETIEHHO  BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHUE:  OCO3HABAThH
MOTPEOHOCTh U TOTOBHOCTh K CAaMOOOpPa30BaHHIO, B TOM YHUCIIE U B PaMKaX CaMOCTOSTEIBHOM
JeATETbHOCTH BHE IIIKOJIBI,
*OIICHUBATh JKU3HEHHBIC CHUTYallMd C TOYKH 3peHus Oe3omacHOoro oOpa3a >XHW3HH U
COXpaHEeHHS 3/I0POBbS;
*OIIEHUBAThH YKOJIOTHUECKUI PHCK B3aUMOOTHOIIIEHUN YEJIOBEKA U TIPUPOJIBI;
*(opMHPOBATE IKOJOTHYECKOE MBIIIJICHHE;
*YMEHHE OIIEHHBATh CBOIO JEATEIIFHOCTh M TOCTYNKH JPYTHX JIOACH C TOYKH 3pEHUS
COXPaHEHHUs OKPYKAIOIIeH CpeJibl - FrapaHTa KU3HU U OJIaronoJryyus Jirojiei Ha 3emie.

MeranpeaMeTHbIMU  pe3yiIbTaTaMH  HU3Y4eHHUS Kypca «XHMHS»  SBISIETCS
(dbopMHpoBaHNE YHUBEpPCANbHBIX YueOHBIX nercTBuil (YV ).

PerynsaruBnubie YV /I
*CaMOCTOSITENILHO OOHApYXUBaTh U (PopMyaupoBaTh ydeOHYIO TIPOOJIEMy, ONPEaesITh 1eTb
y4eOHOU JIeATeTLHOCTH;
*BBIJIBUTaTh BEPCUM pEIIeHUs MpoOJIeMbl, OCO3HABaTh KOHEUHBIH pe3ylbTaT, BBIOMPATH W3
MPEeI0KEHHBIX U UCKATh CAMOCTOSITENIBHO CPEJCTBA TOCTHKEHUS 1IeIIH;
*COCTaBJISITh (MHAWBHUAYAIBHO WJIM B TPYIIIE) IUIaH PEIICHUS TPOOIEMBI,
*paboTas Mo IjaHy, CBEPATh CBOM JECHCTBUS C LENbIO U, MPU HEOOXOAUMOCTH, UCIPABIATH
OIIMOKU CaMOCTOSTEILHO;
*B JHMAJIOT€ C YYHUTEJIEM COBEpPILIEHCTBOBATh CAMOCTOSITENLHO BBIPAOOTAaHHBIE KPUTEPHUU
OIICHKH.

[IkoJsibHBIE:
*00OHapyKuUBaeT ¥ GOPMYIIUPYET YICOHYIO POOIEMY MO PYKOBOJICTBOM yUUTEIIS.
*CTaBUT II€JIb JICATEIBHOCTH HA OCHOBE IMOCTABJICHHOI MPOOJIEMbl U IpeaiaraeT HEeCKOJIbKO
CHOCO0O0B €€ JOCTHKEHUS.
*CaMOCTOSITETIFHO AHAJM3UPYET YCIOBUS NOCTHIKCHMS LIETM Ha OCHOBE Y4Y&€Ta BBIJICICHHBIX
YUUTEIIEM OPUEHTUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepuaie.
*IUTAHUPYET PECYPCHI VI JOCTHXKEHUS 1IEeIIH.
*Ha3bIBACT TPYAHOCTH, C KOTOPBIMH CTOJIKHYJICS MPU PELICHUH 33/1a4H, U MpeaaraeT myTu ux
peoIoNieHus/ n30eranus B AalbHENIIeH qesITeNbHOCTH.
*Ha3bIBAET TPYAHOCTH, C KOTOPBIMH CTOJIKHYJICS MPU PEIICHUH 3a/1a4H, U MpeaIaraeT myTH ux
peooJIeHus/ u30eranus B HalbHEHIIeN eI TeTbHOCTH.
BBITyCKHHUK TOTYYUT BO3MOXKHOCTh HAyYUTHCS:
*CaMOCTOSITENTFHO CTaBUTh HOBBIE YUEOHBIE IIETTH U 33/1a4H.
*CaMOCTOSITENTFHO CTPOUTH )KM3HEHHBIE TJIAHBI BO BPEMEHHOM MEePCIIEKTUBE.
*[IpU TUTAHUPOBAHHUU JOCTUKEHHUS 1IeTIel CaMOCTOSTENHHO U aJICKBATHO YUUTHIBATh YCIOBUS U
CpeACTBa UX JOCTHKEHHUSL.
*BBIJICNIATh aNbTEPHATUBHBIE CIOCOOBI JOCTHMKEHHS IeMd U BBIOMpaTh Haubolee
3pPeKTUBHBIH CII0COO.
*aJICKBaTHO OIICHMBATh CBOM BO3MO>KHOCTHU JIOCTHIKEHUS IIeJIM ONpPENeNEHHON CI0XKHOCTH B
pa3IUYHBIX c(hepax cCaMOCTOSTENILHOMN e TEIbHOCTH.



ITo3naBarensubie YV /:
*aHAIM3UPOBATH, CPABHUBATH, KJIACCU(DUIIMPOBATH U 00001aTh (HaKThl U SIBICHUS. BBISBIATH
MPUYUHBI U CIIEACTBUS MPOCTHIX SBJICHUH.
*OCYIIECTBIIATh CpaBHEHHE, KIACCH(PHKALNIO, CAMOCTOSTENFHO BBIOMpAs OCHOBAaHHS U
KpUTEPUH U1 YKa3aHHBIX JIOTHUECKUX OIepaltii;
*CTPOUTH JIOTUYECKOE PACCYXACHUE, BKJIIOYAIOLIEE YCTAHOBJICHHE NMPUYMHHO-CIIEICTBEHHBIX
CBS3EH.
*C03/1aBaTh CXEMAaTUYECKUE MOJIENIU C BBIJICJICHUEM CYLIECTBEHHBIX XapaKTEPUCTHUK 0OBEKTA.
*COCTaBJISITh T€3UCHI, PA3JIMYHbIE BU/IbI INIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
*[1peoOpa3oBBIBaTh MH(POPMAIUIO M3 OAHOTO BHJIA B IPYroii (TabiHIly B TEKCT H TP.).
*YMETb OIpPEAEATh BO3MOXKHBIE MCTOYHUKUA HEOOXOJMMBIX CBEICHHM, MPOU3BOIUTH MOUCK
nH(pOopMalMY, aHATM3UPOBATh U OLIEHUBATh €€ JJOCTOBEPHOCTb.

[IIkoybHBIE:
*OCYILECTBIISIET PACILIMPEHHBIN MOUCK MH(OPMALIUU C UCTIOJIB30BAHUEM PECYPCOB OMOIMOTEK
n NHTepHera.
*CUUTBIBa€T MH(OPMAIIUIO, MPEACTABIEHHYIO C UCIIOJIb30BaHUEM PaHEe HEU3BECTHBIX 3HAKOB
(CMMBOJIOB) MTPH HAJTMYUU UCTOYHUKA, COJEPKAIIETO UX TOJIKOBAHHUE.
*C03J1a€T MOJIENIN U CXEMBI JUIsl pelIeHMs 3a/1a4.
*[IEPEBOJANUT CIIOKHYIO MO COCTaBy HH(popmaimio H3 rpauyeckoro HJIM CHMBOJIBHOTO
MIpeJICTaBJICHUS B TEKCT U HA00OPOT.
*yCTaHaBJIMBAET B3aUMOCBS3b OMHMCAHHBIX B TEKCTE COOBITHI, SBJIIEHUH, IPOILIECCOB.
*y4acTBYET B IPOEKTHO- UCCIIEI0BATENIbCKON AEITEIbHOCTH.
*[IPOBOAUT HAOIOICHUE U SKCIIEPUMEHT MOJ1 PYKOBOJICTBOM YUUTEIS.
*OCYIICCTBIISIET BEIOOP Hanbosiee A3 (HEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;
*JJa€T ONPEAEICHNE TOHATHIM.
*YCTaHaBJIMBAET IPUYMHHO-CJIEICTBEHHBIE CBA3H.
*000011aeT MOHATHS — OCYIIECTBISET JIOTUYECKYIO OIEpalMIo IMepexofa OT BUIOBBIX
IIPU3HAKOB K POJIOBOMY HOHSATHIO, OT MOHATHSA C MEHBIIMM 00BEMOM K MOHATHIO C OOJIBLINM
00BEMOM;
*OCYIIECTBIISIET CPABHEHHME M KIACCU(MKALMIO, CAMOCTOSTENILHO BbIOMpas OCHOBaHMUA U
KPUTEPHH Ul YKAa3aHHBIX JIOTHYECKUX OIEpaLHil.
CTPOUTH KJIACCU(DHUKAIMIO HA OCHOBE JUXOTOMHUYECKOIO JA€JIeHUs (Ha OCHOBE OTPULIAHHNA)
CTPOMTH JIOTUYECKOE PACCYXKJCHHE, BKIIOYAIOILIEe YCTAaHOBJIEHHE MPUYMHHO-CIIEACTBEHHBIX
CBSI3CH;
OOBSICHSET SIBJIICHUS, ITPOLIECCHI, CBA3U U OTHOIIECHUS, BBISBIISIEMbIE B X0O/I€ UCCIIECI0BaHMS;
OOBSICHSET SIBJIICHUS, ITPOLIECCHI, CBA3U U OTHOIIECHUS, BBISBIISIEMbIE B X0O/I€ UCCIIEI0BAHMS;
3HaeT OCHOBbI 03HAKOMUTEIILHOTO YTEHHUS;
3HaeT OCHOBbI YCBAUBAIOLIETO YTCHHUS
YMeeT CTpyKTypupOBaTh TEKCTHI
(BBIOENSET TJAaBHOE M  BTOPOCTENEHHOE, TIJIaBHYIO HMJE0 TEKCTa, BbICTpaMBaeT
MOCIIEI0BATEIbHOCTh OMMCHIBAEMbIX COOBITHI)
*CTaBUTH NPOOIJIEMY, APIYMEHTUPOBATh €€ aKTYaJIbHOCTb.
*CaMOCTOSITEIILHO IPOBOIUTH MCCIIEJOBAHNE HA OCHOBE IPUMEHEHHUSI METO0B HAOIIOAEHUS U
9KCIEPUMEHTA;

KommynukatusHble YV /I:
CamocTosTeIbHO OPraHN30BbIBAaTh YU€OHOE B3aMMOJICHCTBHE B Tpymme (ONnpeaensTh oomue
LeJIU, PacHpeAessTh POJH, I0TOBapUBATHCS JPYT C IPYTOM U T.1I.).

[IIxoJbHBIE:
*Co0utro1aeT HOPMBI YOJIMYHOM peyuu U perjiaMeHT B MOHOJIOTE M JJUCKYCCHHU.



[lonp3yercss aeKBAaTHBIMH PEYCBBIMU KJIUIIE B MOHOJOTre (IMyOJMYHOM BBICTYILICHUU),

JMajore, JUCKYCCHU.

*GopmMynupyeT COOCTBEHHOE MHEHHE U MTO3UIUI0, ApTyMEHTUPYET HX.

*KoopauHHUpyeT CBOIO TO3HIIHIO C MO3UIUSIMU MAPTHEPOB B COTPYAHUUYECTBE MPH BHIPAOOTKE

oOrmero.

*YCTaHABJIMBACT M CPABHUBACT PAa3HBIC TOUYKU 3PEHUS, MPEKJE YeM MPUHUMATH PEHICHUS U

JeNaTh BBIOOD.

*CIIOPHUT U OTCTAWBACT CBOIO IMO3HIIMIO HE BPAKICOHBIM JIJISl ONIIIOHEHTOB 00Pa30M.

*OCYIIECTBIISICT B3aUMHBIA KOHTPOJIb M OKa3bIBaeT B COTPYAHHYECTBE HEOOXOIMMYIO

B3aMMOIIOMOIITb.

*OpPTaHMU30BHIBACT U IUIAHUPYET y4eOHOE COTPYAHUYECTBO C YYHUTEIEM M CBEPCTHUKAMH,

OTIPEICIIATh e U (DYHKIIMM YIaCTHUKOB, CITOCOOBI B3aMMOJICHCTBYS; TUNIAHUPOBATEH OOIIHE

crocoObI paboTHI;.

syMeeT palboTaTh B TpyINe — YyCTaHAaBIWBaeT paboyue OTHOUIEHUs, 3(PPEKTUBHO

COTPYJHHYAET W CIIOCOOCTBYET MPOIYKTUBHOW KOOIIEpAIMH;, WHTETPUPYETCS B TPYIITY

CBEPCTHHUKOB H CTPOUT IMPOJTYKTHBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHE U B3POCIIBIMH.

*YVUUTHIBATH Pa3HbIC MHEHUS M HHTEPECH H 000CHOBBIBATH COOCTBEHHYIO ITO3HIIHIO;
BBITTYCKHHK TIOJTYYUT BO3MOXKHOCTD HAyIUTHCS:

*[IPOJYKTUBHO pa3peniath KOH(QIMKTHI Ha OCHOBE YUY€Ta HMHTEPECOB M IO3WIUH BCEX

YYaCTHUKOB, TIOMCKAa W OIICHKH aJbTEPHATHBHBIX CIIOCOOOB pa3pelieHuss KOH(INKTOB;

JOTOBApUBATHCS W MPUXOJHWTH K OOIIEMY PEIICHHUI0O B COBMECTHOW JICATEIHHOCTH, B TOM

YHCIIC B CUTYaIlUU CTOJKHOBCHHS HHTEPECOB;

*OpaTh Ha ce0s MHUIIMATUBY B OPraHU3aIlii COBMECTHOTO JCUCTBUS (JIETTOBOE JIUJEPCTRO);

*BJIQJICTh MOHOJIOTHYECKOW W IHAIOTUYECKOH (opMaMU pedd B COOTBETCTBHU C

rpaMMaTHYECKHMH U CHHTAKCHYECKIMH HOPMaMH POJTHOTO SI3bIKA;

*CJICIOBATh ~ MOPAJTBHO-3TUYECKHUM M  IICHXOJIOTUYECKAM TPHUHIWINAM  OOIINECHUS |

COTPYIHHUYECTBA HA OCHOBE YBRXHTEIHHOTO OTHOIICHUS K mapTHEpaM, BHUMaHHSA K

JUYHOCTH JIPYTOTO, aJCKBAaTHOTO MEXJIMYHOCTHOTO BOCHPHUSTHS, TOTOBHOCTH aJIeKBAaTHO

pearupoBaTh Ha HYXKIBl JPYTHX, B YaCTHOCTH OKa3bIBaTh MOMOIIb W 3MOIMOHAIBHYIO

MOJIICPIKKY TTapTHEPAM B IPOIECCe JOCTHIKEHUS OOIIIEH 1[eITH COBMECTHOM JCSITEIIBHOCTH;
IIpexMeTHBIMU pe3yabTaTaAMM MU3yUYCHUS TIPEAMETA SBISFOTCS CIICAYIOIINE YMCHHS:

OCO3HAHHE POJIH BEIICCTB:

*OIIPEICIISATH POJIb PA3IMYHBIX BEIECTB B IPUPOJIC U TEXHUKE;

*00BSCHATH POJIb BELIECTB B UX KPYTOBOPOTE.

paccMOTpEHHE XUMHUYECKUX MTPOIIECCOB:

*[IPUBOIUTH IPUMEPBI XUMHUECKUX TPOIIECCOB B IPUPO/IC;

*HaXOJMTh YEPThI, CBHJCTEIHCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMHUECKUX MPOIIECCOB U UX

pa3nymsIX.

*HCITIOJIb30BAaHUE XUMUYCCKUX 3HAHUH B OBITY

*O0BICHATH 3HAUCHUE BEIIECTB B )KU3HU U XO34HCTBE YETIOBEKA.

OOBSACHATH MUP C TOUKHU 3PCHUS XUMUH:

*[IePEUYUCTATH OTIUUYUTEIbHBIE CBOMCTBA XMMHUECKUX BEIIIECTB

*pazNUYaTh OCHOBHBIE XUMUYECKHE MPOIIECCHI,;

*OMpeAETATh OCHOBHBIE KJIACChl HEOPraHUYECKUX BEIECTB;

*[IOHUMATh CMBICIT XUMHUYECKUX TEPMUHOB.

*OBIIAJICHHE OCHOBAMHU METOJIOB TMIO3HAHUS, XapaKTEPHBIX IS €CTECTBEHHBIX HAYK:

*XapaKTepru30BaTh METOJIbI  XUMHUYECKOU HAYKH (mabmronenue, CpaBHEHHE,

AKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IIO3HAHUU TPUPO/IBI;

*IIPOBOJIUTH XUMHUUYECKUE OTBITHI ¥ SKCTIEPUMEHTHI U OOBSICHATH UX PE3YNIbTAThI.



YMEHHUE OIICHHWBAThH IOBEICHHE 4YEJIOBEKa C TOYKH 3PEHHMS XUMHUYECKOH O€30MacHOCTH IO
OTHOIIEHUIO K YEJIOBEKY U IPUPO/JIE:
*HCIIOJIb30BATh 3HAHHS XUMHUH IPU COOJIOACHUH NIPABUI UCTIOIb30BAHUS OBITOBBIX
XMUMMUYECKUX MPENaparos;
epaznuyaTh ONacHbIE U O€30IacHbIE BEIIECTBA.

Conepxxanue y4eOHOro npeamera

Tema 1. Beenenue. [lepBoHauanbuble XuMudeckue mousitusi (84.)

[Ipenmer xumuu, MeToapl MO3HAHUS B XUMHUU: HAOJMIOJCHHUE, OSKCIIEPUMEHT,
MojenupoBaHue. VICTOUHMKM XMMUYECKOH WHPOpMalNWU, €€ TMOJydeHHe, aHau3 W
MPEJCTaBICHUE €ro pe3yapTaroB. lloHsATHE O XuUMHUECKOM 3ieMeHTe u (opmax ero
CYLIECTBOBaHMS: CBOOOIHBIX aTOMax, MPOCTHIX U CJIOKHBIX BELIECTBA.

[IpeBpamenus BemiecTB. OTIMYNE XMUMHMUYECKUX PEAKIMA OT (U3NYECKUX SBIICHUU.
Ponp xumuu B xu3HU yenoBeka. KpaTkue cBeleHUs U3 UCTOPUHM BO3ZHUKHOBEHUS U PAa3BUTHS
xumu. Ilepuon amxumuu. Ilonstue o ¢unocopckom kamue. Xumus B XVI B. PasButue
xuMuH Ha Pycu. Ponb oTeuecTBEHHBIX yUEHBIX B CTAHOBJIEHUM XMMHYECKON HAYKU - pabOThI
M. B. Jlomonocoga, A. M. byrneposa, [I. 1. Menneneena.

XuMuyeckass CUMBOJIMKA. 3HAKM XHMUYECKUX DJIEMEHTOB U MPOUCXOXKACHHUE HX
Ha3BaHui. Xumudeckue Gopmyisl. UHIekch 1 ko3 duiinenTsl. OTHOCUTETBHBIE aTOMHAS H
MOJIEKYJISIpHAsi MacChl.

Pacuer MaccoBoif 10711 XUMHYECKOTO 3JI€MEHTa 10 pOopMyJie BEIleCTBa.

[Tepuonnueckas cucrteMa xumudeckux anemeHtoB Jl. 1. MenneneeBa, ee CTpyKTypa:
MaJsible U OOJIbIINE MEePHOIbl, TPYNIBI U NOArpyMbl (r1aBHast U nodouHas). [lepuoanueckas
CUCTEeMa KaK CIpaBOYHOE T0coOUe IS MOTyYeHUS! CBEACHUNM 0 XUMHUYECKHUX dJIEMEHTaX.
PacuerHrle 3amaun:

1. HaxoxneHne OTHOCHUTEIbHOW MOJEKYJISIPHOM MacChl BEHIECTBA IO €ro XHUMHUYECKOM
dbopmyie.

2. BerunciieHne MaccoBOM A0 XUMHYECKOTO 3JIEMEHTA B BEIIECTBE 10 €ro (GopMyIie.
[Ipaktrueckas padota Ne 1 "[IpaBuna TexHuku 0€30MacHOCTH MPHU PabOTE B XMMHUYECKOM
kabunere. JlabopaTopHoe obopynoBaHue u oOpamieHue ¢ HuM."

Tema 2. AToMbI XHMHYECKHX 3J1eMeHTOB (94.)

ATOoMBI Kak ¢opMa CyIIECTBOBAHHUS XUMUYECKHX 3JI€MEHTOB. OCHOBHBIE CBEJICHHUS O
CTpOeHUH aToMOB. JloKa3aTenbCcTBa CIOKHOCTU cTpoeHusi atomoB. OmbiTel Pesepdopna.
[InanerapHas monens crpoeHuss atoma. CocTaB aTOMHBIX SAEp: MPOTOHBI U HEWUTPOHBI.
OtHocuTenbHas aTOMHas Macca. B3auMOCBSI3b MOHATUH  «IIPOTOH», «HEUTPOH»,
«OTHOCHTEJbHAs aTOMHasi Maccay. M3MeHeHue 4ucia MpoTOHOB B Ape aTroma - 00pa3oBaHue
HOBBIX XUMUYECKHX 3JIEMEHTOB. VI3MeHeHHe yuciia HEUTPOHOB B sipe aToMa - oOpa3oBaHUe
n30TonoB. COBpPEMEHHOE OIpEACNICHUE MOHATUS «XUMHUYECKHM 31eMeHT». M30Tombl Kak
Pa3HOBUHOCTH aTOMOB OJJHOTO XUMHUYECKOT' O AJIEMEHTA.

OnekTpoHbl. CTpOE€HHE 3JIEKTPOHHBIX YPOBHEM AaTOMOB XHWMHMUYECKHX 3JIEMEHTOB
MaJlbIX Nepuo0B nepuoanyeckor cucreMsl J[. . Menneneesa. [lonatue o 3aBepuieHHOM U
HE3aBEPILICHHOM 3JIEKTPOHHOM CJI0€ (SHEPTeTHYECKOM YPOBHE).

Ilepnomuueckas cucrema xumudeckux ieMeHToB [[. 1. MenneneeBa m cTpoeHHe
aTOMOB: (DM3MYECKUH CMBICI TMOPSAIKOBOIO HOMEpa »JIeMEHTa, HOMepa TIpyIIbl, HOMepa
epHoJIa.

WN3MmeHeHne uMcna ONEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa
XMMUYECKOTO 3JIEMEHTa - 00pa30BaHUE TMOJIOKUTEIBHBIX M OTPULATENbHBIX MOHOB. VOHBI,
oOpa3oBaHHBIE aTOMaMH METAJJIOB U HeMeTaUioB. [IprunHbBl H3MEHEHHS] METAUTHYeCKUX U
HEMETAJUIMYECKUX CBOMCTB B EPHOIAX U TPYIIIAX.

ObpazoBanue OuHapHbIX coeauHeHuid. [lonstue 00 wnoOHHOM cBs3u. CxeMsl
00pa3oBaHus HOHHO CBA3H.



B3aumopeiicTBue aTOMOB XHMHYECKUX JJIEMEHTOB-HEMETAIUIOB MEXIy COO0OW -
oOpa3oBaHHE JBYXaTOMHBIX MOJIEKYJd MPOCTHIX BemecTB. KoBalleHTHas HEMoJspHAs
XUMHYECKas CBSA3b. DIEKTPOHHBIE U CTPYKTYPHBIE POPMYIIBIL.

B3aumopeiicTBue aTOMOB XHMHUYECKHUX 3JIEMEHTOB-HEMETAJUIOB MEXIy COO00W -
oOpa3oBaHue OWHAPHBIX COCTUHEHHN HEMETAJUIOB. DJIEKTPOOTPUIIATEIBHOCTh. [loHSATHE O
KOBAJICHTHOM MOJIIpHOM cBsA3U. [IoHATHE O BaJICHTHOCTU KaK CBOMCTBE aTOMOB 00pa30BbIBaTh
KOBaJICHTHBIE XuMuueckue cBs3u. CocraBiieHue (opMmyll OWHAPHBIX COCJAMHEHUU 10
BAJICHTHOCTH.

B3aumogeiictBue aTOMOB XHUMHUYECKHUX JJIEMEHTOB-METAVIOB MEXAY COO0O0M -
00pa3oBaHNE METAJUIMYECKUX KPUCTALIOB. [TOHATHE O METAJUTMYECKOM CBSI3H.

Tema 3. IIpocteie BemecTBa (74.)

[TonoxxeHne MeTaUIOB M HEMETAUIOB B IEPUOJMYECKON CHUCTEME XUMUYECKHUX
sanementoB JI. M. MenneneeBa. BaxHeine npocThle BEMIECTBA -METaJUIbL: KEJE30,
ATIOMUHUM, KJIBIMI, MarHui, HaTpui, kanuit. OO1ue Gu3n4ecKue CBONCTBAa METAJIOB.

Baxneiimre mpocTeie BENIECTBAa - HEMETAUIbI, 00pa30BaHHBIE aTOMaMU KHCIIOPO/a,
BOJIOpOJa, a30Ta, cepbl, (Gocdopa, yriaepona. Mojekynbl MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOPOJa, KACIOPO/Ia, a30Ta, FAJIOTE€HOB.

OtHocuTenpHas MoJieKyIsspHas Macca. CrloCOOHOCTh aTOMOB XUMUUYECKHUX AJIEMEHTOB
K 00pa30BaHUI0 HECKOJBKHUX MPOCTHIX BEIIECTB - AITIOTPOMHUs. AJTTIOTPOMTHBIE MOIU(MUKAITIH
kuciopona, ¢gochopa u onoBa. Merammueckue W HEMETAUIMYECKHE CBOWCTBA IMPOCTHIX
BemecTB. OTHOCUTENFHOCTH JCJICHUS MPOCTHIX BEIIECTB HA METAJUIBI M HEMETAJLITBI.

Yucno ABoraapo.

KonnuectBo BemectBa. Monb. Momsipaas Macca. MossipHblii 00beM Ta3000pa3HbIX
BemecTB. KpaTHble €AMHMIBI KOJMYECTBA BEUIECTBA — MWJUIMMOJbL W KUJIOMOJIb,
MUWUITUMOJISIPHAsE W KWJIOMOJISIPHAsT MacChl BEIIECTBA, MUJUIMMOJIAPHBIM M KHIJIOMOJIIPHBII
00BbeMBI Ta3000pa3HBIX BemlecTB. PacueTsl ¢ HMCMOJIB30BAaHUEM MOHITUH «KOJIMYECTBO
BEIIECTBA», «MOJISIPHAS MAccay, «MOJISIPHBIM 00beM ra30B», «IIOCTOSIHHAS ABOTaIpoO».
Pacuernsbie 3amaum.

1. Boruncrienue MOJISIpPHOI Macchl BEIIECTB [0 XUMUYECKUM (POpMYIIaMm.
2. PacyeTsl ¢ HCIOJB30BAHMEM MOHSATHH «KOJMYECTBO BELIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSIHHAs ABOTAIPO».

Tema 4. CoenuHeHUs] XMMHYECKHX 3j1eMeHTOB (144.)

Crenenb okucnenus. CpaBHEHUE CTENEHU OKMCIIEHUS M BajJeHTHOCTH. OmnpeneneHue
CTETMIEHH OKHCICHHUS DIIEMEHTOB IO XuMHUYeckoil Qopmyne coeaunenus. CocraBieHue
(dbopmyn OMHAPHBIX COETUHEHHH, 001U cTOCcO0 MX HA3bIBAHUS.

bunapHbie coeJMHEHNS METaUIOB U HEMETAJUIOB: OKCUIbI, XJIOPUIBL, CYIb(UIBI U Ap.
CocraBnenne wux ¢opmyn. buHapHble coelMHEHUsS HEMETAJUIOB: OKCHBI, JEeTy4ue
BOJIOPOJHBIE COEIMHEHHMs], UX cocTaB. [IpeacraBuTenu OKCHUIOB: BOJA, YIVIEKHCIBIA Ta3 U
HeramieHasi u3BecTh. lIpencraBurenu neTydyux BOJOPOJHBIX COECIUHEHUMN: XJOPOBOJAOPOJA U
aMMHAK.

OcHoBaHusl, X COCTaB U Ha3BaHHS. PacTBopuMOCTh OCHOBaHUU B Boje. Tabmuia
pacTBOPUMOCTH THUJIPOKCUAOB M cojied B Boje. lIpencraButenu mienouden: TUAPOKCUABI
Hatpus, Kanus U kKanpuus. [loHsTHe 0 kauecTBeHHBIX peakuusx. MHaukaropsl. M3meHeHue
OKpacK{ UHJIMKAaTOPOB B LIEJIOYHOM cpee.

Kucnotsl, ux cocraB u Ha3Bauus. Knaccudukamus kucnot. [IpeacraBurennt KUcioT:
cepHasi, coyisHas M a3zoTHasd. [loHsThe o miKane KucioTHocTH —Iukana-pH. M3menenue
OKpacK{ UHJIUKATOPOB B KUCIOTHOM cpejie.

Conu Kak Ipou3BOAHbIE KUCIOT U OCHOBaHUU. X cocTaB u Ha3BaHus. PacTBopuMocTh
coneit B Bozie. [IpencraBurenu comneit: Ximopua HaTpus, KapooHaT u pochaT KaabIus.



AmopdHBIE M KPUCTALIMYECKHE BeleCTBa. MEeXMOJCKYISIpHbIE B3aMMOICHCTBHSL.
Tunel KpUCTAIUIMUECKUX PpELIETOK: HMOHHAs, aTOMHAas, MOJEKYJSpHas M MeTajInyecKas.
3aBUCUMOCTb CBOMCTB BEUIECTB OT THUIOB KPHUCTAJUIMYECKUX pelIeTOK. BemectBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa JJIsl BELIECTB
MOJIEKYJISIPHOTO CTPOEHHUS.

Uucrele BemecTBa U cMecH. [IpuMepsl KUAKUX, TBEPABIX U Ia3000pa3HbIX cMeceil.
CBolicTBa YHCTBHIX BEIIECTB M cMecei. MIx coctaB. MaccoBasi m 0ObeMHas JI0JIM KOMIIOHEHTA
cmecH. PacueTsl, CBA3aHHBIE C UCIOJIB30BaHUEM TIOHATHUS J0JIS.

Pacuernsbie 3aaum.

1. PacueTr MmaccoBoif 1 00BEMHOM JI0JI€ll KOMIIOHEHTOB CMECH BEILIECTB.

2. Beluucienre MaccoBOM JOJM BEIIECTBA B PACTBOPE MO M3BECTHON Macce pacTBOPEHHOTO
BEILIECTBA U MacCe pacCTBOPUTEIIS.

3. BpluncieHne Macchl pPacTBOPSIEMOIO BEIECTBA U PACTBOPUTEINS, HEOOXOIUMBIX IS
IIPUTOTOBJIEHUSI ~ ONPEIEICHHOM MacChl pPacTBOpa C M3BECTHOM MacCOBOM  J10JEH
PacTBOPEHHOTO BELIECTBA.

[IpaxTrueckas padorta Ne2 " OuncTka 3arpsi3HEHHOI MOBapeHHOM coan"

[IpakTueckas padorta Ne3 "IlpuroroBieHue pacTBopa € OIpENEICHHONM MaccoBOM noiei
pacTBOPEHHOTO BemiecTBa"

Tema 5. U3meHeHus1, mpoucxoasinue ¢ Bemecrsavu (114.)

[TonsiTue ABIEHUN KaK U3MEHEHUM, TPOUCXOISIINX C BEIIECTBAMHU.

SIBneHus, cCBsI3aHHBIE C W3MEHEHHEM KPHUCTAJUIMUECKOTO CTPOEHHUS BEIIeCTBa IpHU
MOCTOSIHHOM €ro cocraBe, (usnueckue siBieHus. DPundeckue SBICHUS B XUMHH:
TUCTUIUTSIINS, KPUCTAJTU3AlKS, BhIIIApUBAHUE U BO3TOHKA BEILIECTB, IIEHTPU(YrUpoBaHHE.
SBneHus, CBSI3aHHbIE C I3MEHEHHEM COCTaBa BEILIECTBA, - XUMUYECKNE PEAKLIUH.

[Ipu3Hakn W yciIoBHS TPOTEKAHHWS XWMHUYECKHX peakuuit. I[loHsatme 00 23K30-
SHAOTEPMHUUYECKUX pPEAKUUAX. Peakunu ropeHus Kak YacTHBIM CIIyd4all SK30TEPMHUYECKUX
peakumii, IPOTEKAOIINX C BBIJEICHUEM CBETA.

3aKOH COXpaHEHUs MacChl BEWIECTB. XMMHUYECKUE YpPAaBHEHUS. 3HAUCHUE UHACKCOB U

ko3¢ ¢unmentoB. CocTaBieHHe YpaBHEHUN XUMUYECKUX PEAKIUIL.
Pacuersl 1o xuMHYeCKMM YypaBHEHUsAM. PemnieHue 3amady Ha HaXOXKACHHE KOJIMYECTBA
BEIECTBA, MAacChl WIM O00bEMa MPOJYKTa PEAKIUH IO KOJMYECTBY BEUIECTBA, MAcce WU
0o0beMy HCXOJHOTO BellecTBa. PacueTbl € UCIOJIB30BAHUEM TMOHATHS «IOJsD», KOrja
HCXOJIHOE BEIECTBO JAHO B BHJIE pacTBOpa C 3aJaHHOM MacCOBOM JOJIed pacTBOPEHHOIO
BEILIECTBA WM COACPKUT ONPEACICHHYIO IO IPUMECEH.

Peakuun paznoxenus. Ilondarue o ckopoctu Xxumuyeckux peakuuid. KaramusaTtopsl.
DepMEeHTHI.

Peakuuu coequnenus. Karanutudeckue u HekataauTHueckue peakiuu. OopaTumbie u
HeoOpaTHMBbIE PEeaKIIHH.

Peaknun 3ameneHus. OJIEKTPOXUMUYECKMM Psifi HANpsSOKEHUH METaJJIOB, €ro
WCIOJBb30BAHUE JJI1 TPOTHO3UPOBAHUS BO3MOXKHOCTH TMPOTEKAHHS PEAKUUA MEXIy
MeTaJulaMi ¥ pacTBOpaMu KHUCIOT. Peakuiuy BHITECHEHUS OJHUX METAJUIOB U3 PACTBOPOB UX
COJIEH IpyruMU METaJlIaMH.

Peakiiun oOmena. Peakiiun HeTpanu3anuu. Y ClIOBUsS NIPOTEKaHUS peakuuii oOMeHa B
pacTBOpax 10 KOHLA.

Tunel XuMUYecKUX peaknuii (o MPHU3HAKY «YUCIO M COCTaB MCXOTHBIX BEIIECTB U
IIPOJIyKTOB PEaKLIUU») Ha IIPUMEpe CBOMCTB BOJIbL. Peakius pas3iioKeHusl - JJIEKTPOJIN3 BOJIBL.
Peakuun coenuHeHMsi - B3aMMOJCWCTBHE BOJBI C OKCHUAAMHM METAJUIOB M HEMETAIUIOB.
[TonaTHE «TUAPOKCUIIBIY.



Peaknun 3amerieHusi - B3aUMOJCHCTBUE BOJIbI C IIEJTOYHBIMH M HICJIOYHO3EMETHbHBIMU
MeTayuiamMu. Peakiuu oOMeHa (Ha mpuMepe TUApoim3a Cylbduaa amroMUHUS U KapOuaa
KaJIbLIMS).

Pacuernsbie 3amaun.

1. BpblunciieHHe TO XUMHUYECKMM YPAaBHEHHSM MacChl HJIM KOJIMYECTBA BEIIECTBA IIO
M3BECTHOM Macce WM KOJUYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOUIMX B PEAKIIMIO BEIIECTB
WJTU TIPOJIYKTOB PEAKIUH.

2. Beruucienne Maccel (KOJIMYECTBA BEIIECTBA, 00beMa) MPOJAYKTa PEAKIMH, ©CITH M3BECTHA
Macca UCXOIHOTO BEIIECTBA, COACPIKAIIETO ONPEICTICHHYIO 00 MPUMECEH.

3. Beruncnenue macchl (KOJIMYECTBA BELIECTBA, 00bEeMa) MPOAYKTa PEAKIMH, €CIM U3BECTHA
Macca pacTBOpa M MaccoBasi JI0JIsl paCTBOPEHHOTO BEIECTBA.

Tema 6. PacTBopenne. PacTBopnl. Peakunu HOHHOr0 00MeHa U OKHUCIUTEILHO-
BOCCTAHOBHTE/IbHbIE peakiuu (214.)

PactBopenne kak ¢usnko-xumuueckuii mnponecc. [lonstue o rugpartax u
Kpuctamuioruaparax. PactBopumocts. KpuBbie pacTBOPUMOCTH Kak MOJENbh 3aBUCUMOCTH
pPacTBOPUMOCTH TBEPJBIX BEHIECTB OT TeMIepaTyphl. HachllieHHBbIE, HEHACHIIICHHBIE |
TIEPECHIIICHHBIC PACTBOPHI. 3HAUYEHNE PACTBOPOB TSI IIPUPOJIBI M CETHLCKOTO X035 CTBA.
[TonsaTre 00 AIEKTPOTUTHIECKOMN AUCCOIMAIIMH. DINEKTPOIUTHI M HEAIEKTPOIUTHL. MexaHu3M
JTUCCOITMAIIMN  DJICKTPOJIUTOB € PA3IMYHBIM THIOM XHMHYeCKOoW CBs3u. (CTerneHb
ANEKTPOJUTUYECKON Jucconraniui. CUIbHBIE U CTIa0bIe AIEKTPOTUTHI.

OCHOBHBIE TIOJIOKEHUST TEOPUHU NEKTPOJIUTHUECKON AUCCOIMAIIHH.

HNonHble ypaBHEHHsI peakiui. YCIOBUS TPOTEKAHUS pEaKIHH OOMEHa MEeXIy
AIIEKTPOJIUTAMHU JI0 KOHIIA B CBET€ MOHHBIX MpezcTaBieHui. Kimaccudukamus MOHOB U UX
CBOWCTBA.

Kucnotel, ux xmaccudukanus. Jucconuanys KUCIOT U UX CBOHWCTBA B CBETE TEOPHUH
ANEKTPOJUTAYECKON Iucconanuu. MoJIeKyIsipHble M1 MOHHBIE YPAaBHEHUS PEAKLMIl KHUCIIOT.
B3anmopeiicTBue KUCIOT C METAIaMH. DJEKTPOXUMHUUYECKUU psifi HANPSHKEHUH METaJUIoB.
B3anMopeiicTBre KHCIOT C METaUIaMU M OKCHJIaMH METAJJIOB. B3anmoaeicTBre KHUCIOT C
OCHOBaHMSIMH - peakuusi HeWTpanuszauud. BzaummonelcTBue KHCIOT C  COJISIMM.
Hcnonb3oBanue TaOMUIBI PACTBOPUMOCTH ISl XapaKTEPUCTHKU XUMUYECKHUX CBONCTB
KHCJIOT.

OcHoBanus, ux kiaaccuduxanus. Juccounanus OCHOBaHHMNW M UX CBONCTBA B CBETE
TEOPUHU DJIEKTPOJIMTHUYECKON Jucconuanuu. B3ammoaeicTBue OCHOBAHMM C KHCIOTaMH,
KUCIIOTHBIMU OKCHUJaMH U cojsMH. lVcnonp3oBaHue TaONUIBI PAcTBOPUMOCTH TS
XapaKTEePUCTUKU XMMHUUYECKHX CBOMCTB OCHOBaHUM. Pa3iokeHne HepacTBOPUMBIX OCHOBAHUI
[IpU HAarpEeBaHUU.

Conu, ux kimaccuduKanus U auccouuanus B cBere TOJ/[. pa3nuyHBIX TUIIOB COJIEH.
CBoiicTBa coJieil B CBETE TEOPHUHU IEKTPOJIUTHUECKON Auccounanuu. Bzaumoaeicteue cosei
C MeTaJulaMH, YCJIOBHS MPOTEKaHUs 3TUX peakuuid. B3zauMmoneiicTBue coseil ¢ KucIoTamu,
OCHOBaHUSIMU U COJsIMHU. Vcmonb3oBaHMe TaOMUIBI PACTBOPUMOCTH I XapaKTEPUCTUKHU
XUMHUYECKHUX CBOWCTB COJIEH.

O60061menue cBeeHut 00 OKCHAAX, UX KIaccu(PUKaIMi U XUMHYECKUX CBOMCTBAX.

I'eneTnueckue psiibl METAIIOB U HEMETAJJIOB. ['eHeTHYecKas CBsI3b MEXIY KilaccaMu
HEOPraHUYECKHUX BEIECTB

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeieeHue CTeNneH! OKUCICHUS IS
AIIEMEHTOB, 00pa3yIOIIMUX BEIIECTBA pa3HbIX KiaccoB. Peakiuu moHHoro oomena u OBP.
OxkucnuTens 1 BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHHE.



Peakniun moHHOro OOMEHAa M OKHMCIUTEIHbHO-BOCCTAaHOBUTEIBbHBIE peakuuu. CocraBiieHHE
yYpaBHEHUI OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM ICKTPOHHOTO OalaHca.

IPEACTaBICHUN 00 OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX ITPOIIECCAX.
[Ipaktudeckas padora Ne4 "CBoiicTBa KUCIOT, OCHOBAaHHU, OKCUIOB U COJIei"
[Tpaktudeckas padora Ne5 "Pemienune skcnepuMeHTaIbHBIX 3a7a4

CoaepikaHue BHYTPUIIPeIMETHOTO MOXYJIsI
«XuMus B Borpocax u 3aga4yax» (20 u.)

CBoiicTBa MMPOCTBIX BCHICCTB - MCTAJIJIOB WU HEMCTAJJIOB, KHUCJIIOT U CoJIell B CBETE

Xumnueckue ¢opmyinel. PacdyerHeie 3amaunm mo xmuMmuyeckod ¢opmyne. MaccoBas

noJis. KonmnuectBo BemectBa. ModsipHasi Macca. MosisipHbIil 00bEM Ta30B. 3aKOH ABOTapo.
Creleup OKHUCIIEHUSL. COGI[I/IHGHI/IG XUMHUYCCKUX DJICMCHTOB. HaXO)K)IGHI/IC KOJIM4YEeCTBA MAacCChI
n o0béma BemecTBa. HaxokneHue Macchl WM 00bEMa MPOAYKTa PEakUH 10 W3BECTHOU
Macce Wi 00BEMY HMCXOIHOTO BEIIECTBA, COJACpKAIIero mpuMmecH. [ eHeTHdeckas CBS3b
MEXTy KJIacCaMy HEOPTaHHYECKUX COCAMHCHU.

TemaTn4veckoe IJIAHUPOBAHUE

Nermm. Tema ypoka Koa-Bo
4acoB
Tema 1. [lepBonavajibHble XUMHUYecKHE NOHATHS. (84.)

1 [Ipenmert xumuu. Poss XuMuM B 5KU3HU YEJIOBEKA. 1
Bemiectsa. [IpeBparenus BemecTs.

3 IpakTuyeckasi padora Nel. «[Tpuémsr oOpamienus ¢ 1a00paTOPHBIM 1
obopynoBanueMm. Ctpoenue miamenn». [lpaBuna Th

4 [Tepuoanueckas cucTeMa XUMHYECKUX JIEMEHTOB. 3HAKA XUMHYECKUX 1
9JIEMEHTOB.

5 BM Xumunueckue hopmyiasl. OTHOCUTENbHAS aTOMHAsT U MOJICKYJISIpHAs 1
Macca.

6 BM Maccosas 10y 2JIeMEHTa B COCIUHEHUH. 1

7 BM PacuetHble 3a1auu IO XUMHAYECKOH hopmyie. 1

8 KonTpoabHnasi padora Ne 1 no teme «BBenenue. [lepBoHavanbHbie 1
XUMHUYECKUE TTIOHITHS.

Tema 2. AToMBbI XMMHYECKHX 3J1eMeHTOB. (94.)

9 OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB. 1

10 CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB XUMHUYECKHUX AJIEMEHTOB. 1

11 [Tepuonnueckuii 3aKOH U IEPUOINUECKAsT CUCTEMA XUMUUYECKUX 3JIEMEHTOB 1
J.1. MenaeneeBa.

12 HMonnas cBs3b. 1

13 KoBanenTHas HenoJsipHas XUMUYECKas CBS3b. 1

14 | KoBaneHTHas nossipHasi XMMUYECKas CBSA3b. JJIEKTPOOTPULATEIBHOCTD. 1

15 MeTtanauyueckas CBS3b. 1

16 O0o001IcHNEe B CHCTEMATH3alHs 3HAHUH 0 XUMHUYCCKUX DJIEMEHTAX. 1

17 KontpoabHnas padora Ne2 o teme « ATOMbI XUMHUYECKUX DJIEMEHTOB. 1

Tema 3. Ilpoctbie BemecTBa. (74.)

18 HpOCTLIe BEIIECTBA-METAIIIIEL.

19 [IpocThie BelecTBa-HEMETAILITBI. 1

20 BM KonunuecTtBo BeniectBa. MosisipHas macca. 1




BM Pemienue 3a1a4 ¢ MCHOJIb30BaHUEM MOHITHH «KOJIMUECTBO BEIIECTBAY,

21 1
«MOJIIpHAsT MAacCay.
22 BM Momnsipablii 006EM ra3oB. 3akoH ABOTaIpoO. 1
23 BM Perienne 3a1a4 ¢ UCMOIB30BAHUEM TMOHSATHH «MOJIIPHBIA 00BEMY, 1
«4uciio ABoragpoy.
24 KonTpoabHnas padora Ne3 no teme «IIpocTsie BemecTBay.
1
Tema 4. CoenuHenne XUMHUYECKHX 3JIeMeHTOB. (144.)
o5 BM Crenenb okuciaeHus. 3a/1a4i Ha ONMPEICICHUE CTETICHH OKUCIICHUS 1
JJIEMEHTA.
26 BM buHapHble cOeTMHEHHS] METAJUIOB U HEMETAJUIOB. 3aJjaun Ha 1
cocTaBjeHue GopMys OMHAPHBIX COCTMHEHUH.
27 BM Oxcuppl. JleTyure BOAOPOAHBIE COSTUHEHHUS. 1
28 BM OcHoBanus. 1
29 BM Kucnotsl: coctaB, HOMEHKJIATypa. 1
30 | IHoayroaoBasi KOHTpPOJIbHasA padoTa 1
31 | BM Conn.
32 BM Pemenne 3amau no teme «CoeTMHEHUI XUMHUYECKUX DJIEMEHTOBY 1
33 | Kpucramnnueckue pemerku. YUCThIe BelecTBa U CMECH. 1
34 | lIpaktuyeckast padora Ne2 OuncTka 3arpsI3HEHHON TOBAPEHHOU COJIH. 1
35 | BM MaccoBas u 00bEMHas 70U KOMIIOHEHTOB CMECH (pacTBOpa). 1
36 BM Pemienne pacu€THbIX 3a/1a4 Ha HAX0KJICHHE MacCOBOM U 0OBEMHOM 1
JIOJIEW CMECH.
37 IIpakTuyeckas padora Ne3 [IpurotoBieHre pacTBopa ¢ ONpeaeIéHHON 1
MAacCOBOM JI0JIE paCTBOPEHHOTO BEMIECTBA.
38 KonTpoabHast padora Ne 4 o teme «CoeAMHEHNUS] XUMUYECKHUX 1
3JIEMEHTOBY
Tema 5. M3mMeHeHus1, npoucxoasinue ¢ Bemecrsavu (114.)
39 | XMMHMUYECKHE PEAKIIUU U YCIOBUS UX MPOTEKAHMUS. 1
40 | 3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMHYECKUE YPABHEHHUS. 1
41 Peaknuu pas3yioXeHusl. 1
42 Peakuu coenunenns. 1
43 Peakiuu 3amermenus. 1
44 Peakiiuu oOMeHa. 1
45 | Tunbl XUMUYECKUX pEaKLUil Ha IPUMEPE BOBL. 1
46 BM Pemienue 3a1a4 no XMuMHUYECKUM YpaBHEHUSI HA HAXOXKICHUE 1
KOJIMYECTBa MacChl U 00bEMA BElIECTBA.
47 BM Pemienne 3a1a4 no XMuMHUYECKUM YpaBHEHUSI HA HAXOXKACHUE 1
KOJIMYECTBa MacChl U 00bEMA BElIECTBA.
BM Pemienune 3a1a4 no XMMHUYE€CKUM YPaBHEHUSIM Ha HAXO0XICHUE MACCHI
48 | nim 00bEMaA MPOAYKTA PEaKLUU 10 U3BECTHOM Macce U 00bEMY 1
HCXOJHOTO BELIECTBA, COACPIKALIETO NPUMECH.
49 KonTtpoabnas padora NeS no teme «/I3MeHeHus, NPOUCXOAAIINUE C 1
BEILIECTBAMUY.
Tema 6. PactBopenue. PacTBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (214.)
50 | PactBopeHue. PacTBOPpUMOCTB BEIIECTB B BOJE. 1




51 | DJIEKTpOIUTHYECKAs JUCCOLIHAIIMS. 1
52 | OCHOBHBIE NIOJIOKEHUS TEOPUH IEKTPOJUTUUECKON TUCCOIHAIUU. 1
53 Juccouuanusi KUCIOT, OCHOBAHUM, COJICH. 1
54 HNonnble ypaBHEHUS. 1
55 | YopaXHEHUs B COCTaBJICHUU UOHHBIX YPAaBHEHHUM pEaKIUil. 1
56 KucnoTel B cBETE TEOPHUH SIEKTPOTUTHUECKON JUCCOLUALINH. 1
57 | OcHOBaHMSI B CBETE TEOPUU IEKTPOIUTUUECKON AUCCOLUAIINH. 1
58 OKcHIbL. 1
59 | Conu B cBETE TEOPHUH IEKTPOTUTHUECCKOUN TUCCOIUAINH. 1
60 HpalfTI/I‘IeCKaﬂ padora Ne 4. CBolicTBa KUCIIOT, OCHOBaHUM, OKCHJIOB U 1
COJIEH.
61 BM I'eneTnueckas CBsI3b MEXAY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHHUI. 1
62 | YmpaxHeHUs Ha COCTABJICHHUE IIETIOYEK XUMUYECKUX TTPEBPAILICHHIA. 1
63 IpakTHyeckas padora Ne Su I'enernueckas cBsA3b MEXKIY KJIacCaMu 1
HEOPraHMYECKUX COCTMHEHUM.
64 | IlpomexyTounasi arrecranus (B popme Tecra) 1
65 | OKHCIUTETHHO — BOCCTAHOBHUTEIILHBIE PEAKITUH. 1
66 pra)KIjeHI/ISI Ha COCTABJICHUH OKHCJIUTEIBHO- BOCCTAHOBUTEIBHBIX 1
peaKIuii.
67 CBolicTBa BEIIECTB M3YYEHHBIX KiaccoB B cBeTe OBP 1
68 Pemenne 3apau no teme «PacrBopenue. PactBopsl. CBOMCTBa pacCTBOPOB 1
JJIEKTPOJIUTOB.
69 O06o0menre 1 cucTeMaTr3alys 3HaHu 3a Kype 8 Kiacca, perieHne 1
pacyeTHBIX 3aJa4.
70 AHann3 NpoMeKyTO4HOM aTrTectaunu. Mtoru kypca. 1
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