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B cooTBeTcTBUM ¢ Y4€OHBIM IIJIAHOM HIKOJIBI IIpOrpaMMa Kypca «XuMHun» B 8 Kiiacce
paccuntana Ha 70 wacoB u3 pacuéra 2 yaca B Henenro. [[si MOBBIMIEHUS UHTEpPECca K XUMHUH,
MpeIycCMOTpeHa BapHaTHBHAS 4YacTh. lIporpamMma CONEPKHUT BHYTPUIIPEIAMETHBIA MOIYIh
«XuMHS B BOIIpOCax u 3a1adax» - 20 4acoB B T€YEHUH YU4E€OHOTO To/1a.

JINYHOCTHBIMH pPe3yabTaTaMM H3yUCHHSI MPeIMeTa «XUMHS» B 8 KIIacCe SBIISIOTCS
CIICAYIOIINE YMEHHUS:

*0OCO3HABATh E€IMHCTBO M IIEJIOCTHOCTh OKPYXAIOIIErO MHpPa, BO3MOXKHOCTH  €T0
MO3HABAEMOCTH M OOBSCHUMOCTH Ha OCHOBE JOCTIKCHUN HAYKH;

*[IOCTETIEHHO  BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE  MHPOBO33pEHHE: OCO3HABAaTh
NOTPeOHOCTh U TOTOBHOCTh K CAaMOOOpPa30BaHUIO, B TOM YHUCIIE U B PAMKaX CaMOCTOSTEIBHOM
JeATETbHOCTH BHE IIIKOJIBI,

*OIICHUBATh JKU3HEHHBIC CHUTYallMd C TOYKH 3peHus Oe3omacHOro oOpa3a >KW3HH U
COXpaHEeHHS 3JI0POBbS;

*OIIEHUBAThH KOJIOTHUECKUI PHCK B3aUMOOTHOIIIEHUH YeJI0BEKa U IIPUPOIBI;

*(opMHPOBATH IKOJOTHUECKOE MBIIIJICHHE;

*YMEHHE OIEHHBATh CBOIO JIEATEIHOCTh M TOCTYNKH JPYTHX JIOACH C TOYKH 3pEHUS
COXPaHEHHUs OKPYKAIOIIel CpeJibl - rapaHTa )KU3HU U OJIaronoJiyyus Jirojiei Ha 3emie.

MeranpeaMeTHbIMU  pe3ylTbTaTaMH  HU3Y4eHHsS Kypca «XUMUS»  SIBISCTCS
(dbopMHpoBaHKEe YHUBEPCATbHBIX YueOHBIX aercTBuil (YV]).

PerynsaruBnubie YV /I
*CaMOCTOSITENILHO OOHApYXUBaTh U (PopMyaupoBaTh ydeOHYIO TPOOJIEMy, ONPEaesITh 1eTb
y4eOHOMU JIeATeTLHOCTH;
*BBIJIBUTaTh BEPCUM pEIIeHUs MpoOIeMbl, OCO3HABaTh KOHEUHBIH pe3ylbTaT, BHIOMpaATh U3
MPEI0KEHHBIX U UCKaTh CAMOCTOSTEIHHO CPEJICTBA TOCTHXKEHUS 1IN,
*COCTaBJISITh (MHAWBHUIYAIBHO WJIM B TPYIINE) IUIaH PEIICHUS TPOOIEMBI,
*paboTas Mo IjaHy, CBEPATh CBOM JCHCTBUS C LENbIO U, MPU HEOOXOAUMOCTH, UCIPABIATH
OIIMOKY CaMOCTOSTEILHO;
*B JMAJIOT€ C YYWUTEJEM COBEpPIIECHCTBOBATh CAMOCTOSITEIbHO BbIPaOOTAHHBIE KPUTEPUH
OIICHKH.

[IkoJsibHBIE:
*00HapyKuUBaeT ¥ GOPMYIIUPYET YICOHYIO POOIEMY MO PYKOBOJICTBOM yUUTEIIS.
*CTaBUT II€JIb JICATEIBHOCTH HA OCHOBE MOCTABJICHHOI MPOOJIEMbl U IpeaiaraeT HEeCKOJIbKO
CHoco00B ee JOCTHKEHUS.
*CaMOCTOSITENIFHO AHAJIM3UPYET YCIOBHS JOCTHKCHHS LIETM Ha OCHOBE y4&€Ta BBIJICICHHBIX
YUUTEIIEM OPUEHTUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepHae.
*IUTAHUPYET PECYPCHI VI JOCTHXKEHUS 1IeIIH.
*Ha3bIBACT TPYAHOCTH, C KOTOPBIMH CTOJIKHYJICS MPU PELICHUH 331a4H, U MIpeaaraeT myTH ux
MpeoIoNieHus/ n30eranus B AalbHENIIeH JesITeNbHOCTH.
*Ha3bIBACT TPYAHOCTH, C KOTOPBIMH CTOJIKHYJICS MPU PELICHUH 33/1a4H, U MIpeaaraeT myTH ux
MpeoIoNieHus/ n30eranus B AalbHEHIIeH qesITeNbHOCTH.
BBITyCKHHUK TOTYYUT BO3MOKHOCTb HAyYUTHCS:
*CaMOCTOSITENTFHO CTaBUTh HOBBIE YUeOHBIE 1I€TTH U 33a4H.
*CaMOCTOSITENTFHO CTPOUTH )KM3HEHHBIE TJIAaHBI BO BPEMEHHOM MEePCIIEKTUBE.
*[IpU TUTAHUPOBAHHUU JOCTUKEHHUS 1I€TIei CaMOCTOSTENHHO U aJICKBATHO YUUTHIBATh YCIOBUS U
CpEICTBA UX JOCTUKCHHSL.
*BBIJICNIATh aNbTEPHATUBHBIE CIOCOOBI JOCTMIKEHHsI 1I€TM H  BBIOMpaTh Hamboee
3pPeKTUBHBIH CII0COO.
*aJIEKBaTHO OIIEHUBATh CBOM BO3MO>KHOCTH JOCTID)KCHHS II€NIM OTPEIEIEHHON CI0XKHOCTH B
pa3IUYHBIX cepax cCaMOCTOSTENILHOMN IEeATEIbHOCTH.

Ilo3naBarenbHbIe YV I:



*aHAIM3UPOBAThH, CPABHUBATH, KJIACCU(UIIMPOBATH U 00001ATh (DaKTHl U SIBICHUS. BBIABIATH
MIPUYUHBI U CIEACTBUS MIPOCTHIX SIBJICHUIA.
*OCYIIECTBIATh CpaBHEHHE, KIACCH(HKALNIO, CAMOCTOSTENFHO BBIOMpAs OCHOBaHHS U
KPUTEPUH U1 YKa3aHHBIX JIOTHUECKUX OIEpaltii;
*CTPOUTH JIOTUYECKOE PACCYXACHUE, BKIIOYAIOIIEE YCTAHOBIECHUE MPUYMHHO-CIIEICTBEHHBIX
CBS3EH.
*C03/1aBaTh CXEMaTUYECKHE MO/IENIN C BBIJICJICHUEM CYLIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA.
*COCTaBJISITh TE€3KCHI, PA3JIMYHbIE BU/IbI INIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
*rpeoOpa3oBbIBaTh HH(YOPMAIIHIO U3 OJHOTO BHJIA B IPYroi (TaOIUIly B TEKCT U TIp.).
*YMETb OIpPEAEIATh BO3MOXKHBIE MCTOYHUKU HEOOXOJMMBIX CBEIEHHM, MPOU3BOIUTH MOUCK
nH(popMalY, aHATM3UPOBATh U OLIEHUBATh €€ JJOCTOBEPHOCTb.

[IIkoybHBIE:
*OCYILECTBIISIET PACIIMPEHHBIN MOUCK MH(OPMALIUU C UCTIOJIB30BAHUEM PECYPCOB OMOIMOTEK
n NHTepHera.
*CUUTBIBa€T MH(POPMAIIUIO, MPEACTABIEHHYIO C UCIIOJIb30BAaHUEM paHEE HEU3BECTHBIX 3HAKOB
(CMMBOJIOB) ITPU HAJTMYUU UCTOYHUKA, COJEPIKAIIETO UX TOJIKOBAHUE.
*C03/1a€T MOJIENI U CXEMBI JUIsl pelIeHHs 3a/1a4.
*[IEPEBOANUT CIIOKHYIO IO COCTaBy HH(OpMAIMIO M3 TIpa@HUuecKoro MWIH CHMBOJIBHOTO
MIpeJICTaBICHUs] B TEKCT U HA00OPOT.
*yCTaHaBJIMBAET B3aUMOCBS3b OMHUCAHHBIX B TEKCTE COOBITHI, SBJIIEHUH, IPOILIECCOB.
*y4acTBYET B IPOEKTHO- UCCIIEI0BATENIbCKON AEITEIbHOCTH.
*IIPOBOJIUT HAOIIOACHNE U AKCIEPUMEHT O]l pyKOBOJICTBOM YUHUTEJIS.
*OCYIIECTBIISIET BBIOOp Hambosee 3(h(HEKTUBHBIX CLIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;
*JIaeT OIpe/eICHHE MOHATHSIM.
*YCTaHaBJIMBAET MPUUUHHO-CIICJCTBEHHbBIE CBSI3H.
*000011aeT TOHATUS — OCYILECTBISET JIOTMYECKYIO OIEpaluio IepexoJa OT BUIOBBIX
MIPU3HAKOB K POJIOBOMY MOHSTHIO, OT MOHSTHUS C MEHBIINM 00BEMOM K MOHATHUIO ¢ OOJIBIIUM
00BEMOM;
*OCYILECTBJISIET CPAaBHEHHWE W KIACCH(PHUKAIUIO, CAMOCTOSITEIIbHO BBIOMpasi OCHOBAHHS U
KPUTEPUH JUI YKa3aHHBIX JIOTHUECKUX OIEparivii.
CTPOUTH KiIaccu(UKAIMIO HA OCHOBE TUXOTOMHUYECKOTO JIeIeHUs (Ha OCHOBE OTPHUIIAHMUS)
CTPOUTH JIOTUYECKOE PaACCYXKJIEHHE, BKIIOYAIOIIEe YCTAHOBJIECHUE MPUYMHHO-CIIEICTBEHHBIX
CBsI3€I;
OOBSCHSIET SBJICHUS, TPOLECCHI, CBS3U U OTHOIIICHUS, BBISBISIEMbIE B XOJI€ UCCIIEIOBAHUS;
OOBSCHSIET SBJICHUS, TPOLECCHI, CBS3U U OTHOIIICHUS, BBISBISIEMbIE B XOJI€ UCCIIEIOBAHUS;
3HaeT OCHOBBI 03HAKOMUTEIHHOTO YTCHHUSI,
3HaeT OCHOBBI YCBaUBAIOIIETO YTCHUS
YMeeT CTpyKTYypHpOBaTh TEKCTHI
(BBLOENSET TJAaBHOE M  BTOPOCTENEHHOE, TIJIaBHYIO HMJE0 TEKCTa, BbICTpauBaeT
MOCIIEI0BATEIbHOCTh OMMCHIBAEMbIX COOBITHI)
*CTaBUTH MPOOIEMY, apTYMEHTHPOBATh €€ aKTYallbHOCTb.
*CaMOCTOSITEIIbHO POBOIUTH UCCIIE0OBAHUE HA OCHOBE MPUMEHEHUS METO/I0B HAOIIOIEHUS U
9KCIEPUMEHTA;

KommynukatusHble YV /I:
CamocTosTeIbHO OPraHN30BbIBAaTh YU€OHOE B3aMMOJICHCTBHE B Tpymme (ONnpeaensTh oomue
LIEJIH, pacpeaeATh POJM, JOrOBapUBATLCA APYT C APYrOM U T.A.).

[[IxonbHBIE:
*Co0utro1aeT HOPMBI OJIMYHOM peyuu U periaMeHT B MOHOJIOTE M JJUCKYCCHHU.



[Tonp3yercs aAeKBAaTHBIMH PEYCBHIMU KIUIIE B MOHOJOTEe (IMyOJMYHOM BBICTYILICHUH),

JMajore, JUCKYCCHU.

*GopmMynupyeT COOCTBEHHOE MHEHHE U MTO3UIUI0, ApTyMEHTUPYET HX.

*KoopauHHUpyeT CBOIO TO3UIIHIO C MO3UIUSAMU MApTHEPOB B COTPYIHUYECCTBE TIPU BBIPAOOTKE

oOrmero.

*YCTaHABJIMBACT M CPABHUBACT PAa3HBIC TOUYKU 3PEHUS, MPEKAC YeM NPUHUMAThH PEIICHUS H

JeNaTh BBIOOD.

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

*OCYIIECTBIISICT B3aUMHBI KOHTPOJIb M OKa3bIBa€T B COTPYAHHYECTBE HEOOXOIMMYIO

B3aMMOIIOMOIITb.

*OpPTaHMU30BBIBACT U IUIAHUPYET y4eOHOE COTPYAHUYCCTBO C YYHTEIEM W CBEPCTHHKAMU;

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

crocoObI paboTHI;.

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

COTPYIHHYAET M CIIOCOOCTBYET MPOIYKTUBHOW KOOTIEpPAIMH; WHTETPHPYETCS B TPYIITY

CBEPCTHHUKOB H CTPOUT IMPOJTYKTHBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHE U B3POCIIBIMH.

*YVIUTHIBATH Pa3HbIe MHEHUS M HHTEPECH H 000CHOBBIBATH COOCTBEHHYIO MO3HIIHIO;
BBITTYCKHHK TIOJTYYUT BO3MOXKHOCTD HAyIUTHCS:

*[IPOJYKTUBHO pa3pemniatb KOH(MIMKTHI HAa OCHOBE Yy4EéTa WHTEPECOB W TIO3WIMHA BCEX

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

JIOTOBApUBATHCS W TPHUXOJHUTH K OOIIEMY PEIICHUI0O B COBMECTHOM IESITEILHOCTH, B TOM

YHCIIC B CUTYaIlUU CTOJKHOBCHHS HHTEPECOB;

*OpaTh Ha ce0s1 MHUIIMATUBY B OPraHU3aIlii COBMECTHOTO ACHCTBUS (JETOBOE JIUJEPCTRO);

*BJIQJICTh MOHOJIOTHYECKOW W IHAIOTUYECKOH (opMaMU pedd B COOTBETCTBHU C

rpaMMaTHYECKHIMH U CHHTAaKCHYECKUMHI HOPMaMH POJTHOTO SI3bIKA;

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

COTPYIIHUYECTBA HA OCHOBE YBaXHUTEIHHOTO OTHOIICHUS K MapTHEpaM, BHUMaHHA K

JUYHOCTH JIPYTOTO, aJCKBAaTHOTO MEXJIMYHOCTHOTO BOCHPHUSTHS, TOTOBHOCTH aJIeKBAaTHO

pearupoBaTh Ha HYXKIBI JIPYTHUX, B YaCTHOCTH OKa3bIBaTh IOMOINb U 3MOIMOHAIBHYIO

MOJIICPIKKY TTapTHEPAM B MpoIecce JOCTHKEHUS O0IIEH eI COBMECTHOM NESITeIbHOCTH;
IIpexMeTHBIMU pe3yabTaTaAMM MU3yUYCHUS TIPEAMETA SBISFOTCS CIICAYIOIINE YMCHHS:

OCO3HAHHE POJIH BEIICCTB:

*OIPEIEIISATH POJIb PA3IMYHBIX BEIECTB B TIPUPOJIC U TEXHUKE;

*00BSCHATH POJIb BELIECTB B UX KPYTOBOPOTE.

paccMOTpEHHE XUMUYECKUX MPOIIECCOB:

*[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,;

*OMpeeTATh OCHOBHBIE KJIACChl HEOPTaHUYECKUX BEIIECTB;

*[IOHUMATh CMBICIT XUMHUYECKUX TEPMUHOB.

*OBJIAICHHE OCHOBAMHU METOJIOB MMO3HAHUS, XapaKTEPHBIX JUIsI €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.



yYMEHHUE OIICHHMBAThH IOBEJCHUE YEJIOBEKA C TOYKU 3PEHHUS] XMMUYECKOH OEe30MacHOCTH 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 npeaMmera

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

[Ipenmer xumum, MeToApl MMO3HAHMS B XUMHUH: HaONIOACHUE, OSKCIEPUMEHT,
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 BemecTB. OTIMYME XMMHUYECKUX PEAKIMM OT (PU3NYECKUX SIBICHUI.
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. Posb oTeuecTBEHHBIX yUEHBIX B CTAHOBJIEHUM XMMHMUYECKON HayKH - pabOThI
M. B. JlomonocoBa, A. M. byrtneposa, JI. 1. Menaeneesa.

XuMuyeckass CUMBOJIMKA. 3HAKM XHMUYECKUX DJIEMEHTOB U MPOUCXOXKACHHUE HX
Ha3BaHui. Xumudeckue hopmyisl. UHaekco u kodpdurmentsl. OTHOCUTETBHBIE aTOMHAsT U
MOJIEKYJISIpHAsi MacChl.

Pacuer MaccoBoif 10711 XUMHUYECKOTO 3JIEMEHTA 10 OopMYyJie BEIIECTBa.

[Tepuonnueckas cucrteMa xumudeckux anemeHtoB Jl. 1. MenneneeBa, ee CTpyKTypa:
MaJsible U OOJIbIINE MEePHOIbl, TPYNIBI U NOArpyMbl (r1aBHast U nodouHas). [leprnoaudeckas
CHCTEeMa KaK CIpPaBOYHOE OCOOUE IS MOTyUYeHUs! CBEACHUM 0 XUMUUYECKUX AIEMEHTaX.
PacuerHrle 3amaun:

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

2. Beruncinenne MaccoBOM J0JM XUMHYECKOTO 3JIEMEHTA B BEIIECTBE 10 €ro (popmyre.
[Tpaktueckas padota Ne 1 "[IpaBuna TexHuku 0€30MacHOCTH MPHU PabOTE B XUMHUUYECKOM
kabunere. JlabopaTopHoe obopynoBaHue u oOpamieHue ¢ HuM."

Tema 2. AToMbI XHMHYECKHX 3J1eMeHTOB (94.)

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMUYECKHX 3J1€MEHTOB. OCHOBHbBIE CBEACHUS O
CTpOEHUHM aTOMOB. JlOKa3aTenbCTBa CIOKHOCTU cTpoeHHsi atomoB. OmbiTel Pesepdopna.
[InanerapHas monens crpoeHuss atoma. CocTaB aTOMHBIX SAEp: MPOTOHBI U HEWUTPOHBI.
OtHocuTenbHas aTOMHas Macca. B3auMOCBSI3b MOHATUH  «IIPOTOH», «HEUTPOH»,
«OTHOCHTEJbHAs aTOMHasi Maccay. I3MeHeHnue 4ucia mpoTOHOB B spe aToma - 00pa3oBaHue
HOBBIX XUMUYECKHX AJIEMEHTOB. VI3MeHeHne yncia HEHTPOHOB B Ape aToMma - oOpa3oBaHUe
n30TonoB. COBpPEMEHHOE OIpEACNICHUE MOHATUS «XUMHUYECKHM 31eMeHT». M30Tombl Kak
Pa3HOBUJAHOCTH aTOMOB OJTHOTO XUMHYECKOTO 3JIEMEHTA.

OnektpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEM aTOMOB XHWMHMYECKHUX 3JIEMEHTOB
MaJlbIX Nepuo0B nepuoanyeckor cucreMsl J[. . Menneneesa. [lonatue o 3aBepuieHHOM U
HE3aBEPILICHHOM 3JIEKTPOHHOM CJI0€ (SHEPTeTHYECKOM YPOBHE).

Ilepnomuueckas cucrema xummdeckux snemeHToB [I. M. MenneneeBa u crpoeHue
aTOMOB: (DU3NYECKUH CMBICI TOPSAJKOBOIO HOMEpa 3JIEMEHTa, HOMepa TpYIIbl, HOMepa
epHoJIa.

WN3MmeHeHne uMcna ONEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa
XMMUYECKOTO 3JIEMEHTa - 00pa30BaHUE MOJIOKUTENBHBIX M OTPHUIATENbHBIX MOHOB. VOHBI,
oOpa3oBaHHBIE aTOMaMH METAJUIOB U HeMeTaioB. [IprHunHBI M3MEHEHUS METAIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB B EPHOIAX U TPYIIIAX.

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



B3aumopeiicTBue aTOMOB XHMHUYECKUX 3JEMEHTOB-HEMETAIUIOB MEXIy COO0OW -
oOpa3oBaHHE JBYXaTOMHBIX MOJIEKYJd TMPOCTHIX BemecTB. KoBaJieHTHas HEMoJsIpHAas
XUMHYECKas CBSA3b. DIEKTPOHHBIE U CTPYKTYPHBIE POPMYIIBIL.

B3aumopeiicTBue aTOMOB XHMHUYECKHUX 3JIEMEHTOB-HEMETAJUIOB MEXIy COO00W -
oOpa3oBaHue OWMHAPHBIX COCTUHCHHH HEMETAJLIOB. DJIEKTPOOTPUIATEIBHOCTh. [loHITHE O
KOBAJICHTHOM MOJIApHOM CBs3U. [IoHATHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBaTh
KOBaJICHTHBIE XuMuueckue cBs3u. CocraBiieHue (opMmyll OWHAPHBIX COCJAMHEHUU 10
BAJICHTHOCTH.

B3aumogeiictBue aTOMOB XHMMHUYECKHUX DJIEMEHTOB-METAUVIOB MEXKAY COO0O0M -
00pa3oBaHUE METAJUIMYSCKUX KPUCTALIOB. [IOHATHE 0 METALITMYECKOHN CBSI3H.

Tema 3. IIpocteie BemecTBa (74.)

[TonoxxeHne MeTaUIOB M HEMETAUIOB B IEPUOJMYECKON CHUCTEME XUMUYECKHUX
snementoB JI. M. MengeneeBa. BaxHeilline MNpocTbie BEIIECTBA -METAJUIBL: KEJE30,
ATIOMUHUM, KaJIBIIMI, MarHui, HaTpuil, kanuii. O0ume Gu3ndeckue CBONCTBAa METAJIOB.

Baxneiimre mpocTeie BENIECTBAa - HEMETAUIbI, 00pa30BaHHBIE aTOMaMU KHCIIOPO/a,
BOJIOpOJa, a30Ta, cepbl, (ocdopa, yriaepona. Monekyabl TPOCTHIX BEHIECTB-HEMETAIIOB:
BOJIOPOJAa, KUCIOPO/A, a30Ta, TAIOTEHOB.

OtHocuTenbHas MoJieKyJsspHas Macca. CioCOOHOCTh aTOMOB XUMUUYECKHUX AJIEMEHTOB
K 00pa30BaHUI0 HECKOJBKHUX MPOCTHIX BEIIECTB - AITIOTPOMHUs. AJTTIOTPOMTHBIE MOIU(MUKAITIH
kuciopona, ¢gochopa u onoBa. MerauMueckue W HEMETALIMYECKHUE CBOMCTBA IMPOCTHIX
BemecTB. OTHOCUTENFHOCTH JCJICHUSI POCTHIX BEIIECTB HA METAJUIBI M HEMETAJLTHI.

Yucno ABoraapo.

KonnuectBo BemectBa. Monb. Momsipaas Macca. MossipHblii 00beM Ta3000pa3HbIX
BemecTB. KpaTHble €AMHMIBI KOJIMYECTBA BEIIECTBA — MWJUIMMOJIb W KUJIOMOJIb,
MWUITUMOJISIPHAs: W KWJIOMOJISIPHAsE MAacChl BEIECTBA, MHUJUIMMOJISIPDHBIA W KUJIOMOJISIPHBIN
00BbeMBI Ta3000pa3HBIX BemlecTB. PacueTsl ¢ HMCMOJIB30BAaHUEM MOHITUH «KOJIMYECTBO
BEIIECTBA», «MOJISIPHAsA Maccay, «MOJISIPHBIM 00beM T'a30B», «IIOCTOSIHHAS ABOTaApO».
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 coeMHEHN METAJUIOB U HEMETAJNIOB: OKCUIbBI, XJIOPUIBL, CYAb(UIBI U AP.
CocraBnenne wux ¢opMmyn. buHapHble cOeIMHEHUS HEMETAUIOB: OKCUIBI, JIETy4yue
BOJIOPOJHBIE COEIMHEHHMs], UX cocTaB. [IpeacraBuTenu OKCHUIOB: BOJA, YIVIEKHCIBIA Ta3 U
HeramieHasi u3BecTh. lIperncraBurenu neTydux BOJOPOJHBIX COECOUHEHUM: XJIOPOBOJIOPOI U
aMMHAK.

OcHoBaHusl, UX COCTaB U Ha3BaHHs. PacTBopuMOCTh OCHOBaHMI B Boje. Tabmuia
pacTBOPUMOCTH THUJIPOKCUAOB M cojied B Boje. lIpencraButenu mienouden: TUAPOKCUABI
HaTpus, Kanus U Kanpuus. [loHsTHe o kauecTBeHHBIX peakuusax. Muaukaropsl. M3meHnenue
OKpacK{ UHJIMKAaTOPOB B LIEJIOYHOM cpee.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus kucnot. [IpeacraBurent KUcioT:
cepHasi, coyisHas M a3zoTHasd. [loHsThe o miKane KucioTHocTH —Iukana-pH. M3menenue
OKpacK{ UHJIUKATOPOB B KUCIOTHOM cpejie.

Conu Kak IpoOM3BOAHBIE KUCIOT U OCHOBaHUMU. X coctaB u Ha3BaHus. PactBopuMocTh
coneit B Bojzie. [IpencraButenu coneit: Xiopua HaTpus, kKapooHaT U pocdaT KaabIusl.



AmopdHBIE M KPUCTALIMYECKHE BeleCTBa. MEeXMOJCKYISIpHbIE B3aMMOICHCTBHSL.
Tunel KpUCTAJUIMUECKUX pEIIETOK: HMOHHAs, aTOMHas, MOJIEKYJSIpHAs W MeTaJlJIM4ecKas.
3aBUCUMOCTb CBOMCTB BELIECTB OT THUIOB KPHUCTAUNIMYECKUX peEUIeTOK. BemecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa JJIsl BELIECTB
MOJIEKYJISIPHOTO CTPOEHHUS.

Uucrble BemecTBa U cMecH. [IpuMepsl ®KUAKUX, TBEPAbIX U ra3000pa3HbIX CMECEH.
CBoiicTBa YMCTHIX BeliecTB U cMeceld. Mx coctaB. MaccoBasi 1 oObeMHast 10JIM KOMITIOHEHTA
cmecH. PacueTsl, CBA3aHHBIE C UCIOJIB30BaHUEM TIOHATHUS J0JIS.

Pacuernsbie 3aaum.

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

2. Bpluucienne MacCoOBOM JOJIM BEIIECTBA B PACTBOPE MO M3BECTHOM Macce pacTBOPEHHOTO
BEILIECTBA U MAcCE PACTBOPUTEIS.

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"

[Ipaktnueckas padora Ne3 "IlpuroromieHue pacTBopa € OIpeNelIeHHONW MaccoBOil noJieit
pacTBOPEHHOTO BemiecTBa"

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

[TonsiTe ABIEHUN KaK U3MEHEHUH, TPOUCXOISIINX C BEIIECTBAMHU.

SIBneHus, CBsI3aHHBIE C W3MEHEHHEM KpPUCTANIMYECKOTO CTPOEHHS BeElecTBa IMpU
MOCTOSIHHOM €ro cocraBe, (usnueckue siBieHus. DPundeckue SBICHUS B XUMHH:
JTUCTUIUTSIIINS, KPUCTAIIN3allKs, BBIMIAPUBAHUE U BO3TOHKA BEILECTB, LICHTPU(PYTrUPOBAHUE.
SIBneHus, CBSI3aHHBIE C U3MEHEHHEM COCTaBa BEILIECTBA, - XUMUYECKHAE PEAKIIMH.

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

3aKOH COXpaHEHUs MacChl BEUIECTB. XMMHUUYECKHE YpPaBHEHUsl. 3HAUCHUE UHJCKCOB U

ko3¢ ¢unmentoB. CocTaBieHHe YpaBHEHUN XUMUYECKUX PEAKIUIL.
Pacuersl 1o xuMHYeCKMM YypaBHEHUsAM. PemnieHue 3amady Ha HaXOXKACHHE KOJIMYECTBA
BEIECTBA, MAcChl WIM O00ObeMa MPOJYKTa pPEaKIMH IO KOJIMYECTBY BEHIECTBAa, MAcce WU
00beMy HMCXOAHOTO BellecTBa. PacueTsl € HUCHOJB30BaHUEM MOHATHS «HOJSA», KOraa
HCXOJIHOE BEIECTBO JAHO B BHJIE pacTBOpa C 3aJaHHOM MacCOBOM JOJIed pacTBOPEHHOIO
BEILIECTBA WM COACPKUT ONPEACICHHYIO IO IPUMECEH.

Peaknuu paznoxenus. [lonarue o ckopocTH XUMUYECKUX peakiuil. KaramuszaTtopsl.
DepMEeHTHI.

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

Peaknun 3ameneHus. OJIEKTPOXUMUYECKMM Psifi HANpsSOKEHUH METaJJIOB, €ro
WCIOJb30BAHUE JJIi TMPOTHOZMPOBAHUS BO3MOXKHOCTH MPOTEKAHUSI PEAKIUNA MEXIY
MeTaJulaMi ¥ pacTBOpaMHU KHUCIJIOT. Peakliuy BBITECHEHUS OJHUX METAJUIOB M3 PAaCTBOPOB 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 «TUAPOKCUIBI.



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 KOJMYECTBY 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. Beruuciienne maccel (KOJIM4YecTBa BEIIECTBA, 00beMa) MPOJIYKTa PEaKIUU, eCITH M3BECTHA
Macca pacTBOpa M MaccoBas JI0JIsi pACTBOPEHHOTO BEIECTBA.

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

PactBopenne kak ¢usuko-xumuueckuii mnpomecc. [lonstue o rugpatax u
Kpuctamuioruaparax. PacrBopumocts. KpuBbie pacTBOPUMOCTH Kak MOJIEIb 3aBUCUMOCTH
pPacTBOPUMOCTH TBEPJBIX BEHIECTB OT TeMIepaTyphl. HachllieHHBbIE, HEHACHIIICHHBIE |
TIEPECHIIICHHBIC PACTBOPHI. 3HAYEHNE PACTBOPOB ISl IIPUPOJIBI M CEIBCKOTO XO3SHCTRA.
[TonsaTHE 00 AIEKTPOTUTHICCKON AUCCOIMAIINH. DIEKTPOJIUTHI U HEAIEKTPOJIHUTH. MexaHu3m
JTUCCOITMAIIMN  DJICKTPOJIUTOB € PA3IMYHBIM THIOM XHMHYeCKOoW CBs3u. (CTerneHb
ANEKTPOJUTUYECKON Jucconraniui. CUIbHBIE U CTIa0bIe AIEKTPOTUTHI.

OCHOBHBIE TIOJIOKEHUST TEOPUHU AMEKTPOIUTHICCKON AUCCOIUAIIHH.

HNonHble ypaBHEHHsI peakiuil. YCIOBUS TPOTEKAaHUS peaKuu OOMEHa MEXIy
AIIEKTPOJIUTAMHU JI0 KOHIIA B CBET€ MOHHBIX MpezcTaBieHui. Kimaccudukamus MOHOB U UX
CBOWCTBA.

Kucnotel, ux xmaccudukanus. Jucconuanys KUCIOT U UX CBOHWCTBA B CBETE TEOPUH
ANEKTPOJUTUYECKON Iucconanuu. MoJIeKyIsipHble M1 MOHHBIE YPAaBHEHUS PEAKLMIl KUCIOT.
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 JJISl XapaKTEPUCTHKU XUMUYECKHUX CBOMNCTB
KHCJIOT.

OcHoBanus, ux kiaaccuduxanus. Juccounanus OCHOBaHHMNW M UX CBONCTBA B CBETE
TEOPUHU DJIEKTPOJIMTHYECKON Jucconuanuu. B3aumonelncTBHe OCHOBAaHUWA C KHUCIOTaMmu,
KUCIIOTHBIMU OKCHUJaMH U cojsMu. Vcnonb3oBaHue TaOIMIBI PacTBOPUMOCTH IS
XapaKTEePUCTUKU XMMHUUYECKHX CBOMCTB OCHOBaHUM. Pa3iokeHne HepacTBOPUMBIX OCHOBAHUI
[IpU HAarpEeBaHUU.

Conu, ux knaccudukanus U auccounanus B cBere 1D/l pasnuyHBIX THUIOB COJICH.
CBoiicTBa coJieil B CBETE TEOPHUHU IEKTPOIUTHUECKON Auccounaunu. Bzaumoneiictsue coneit
C MeTaJulaMH, YCJIOBHS MPOTEKaHUs 3TUX peakuuid. B3zauMmoneiicTBue coseil ¢ KucIoTamu,
OCHOBaHUSIMU U cojsiMH. Vcronb3oBaHHe TaOMUIBI PACTBOPHUMOCTH JJISi XapaKTePUCTUKU
XUMHUYECKHUX CBOWCTB COJIEH.

O060061enne cBeeHni 00 OKCHAaX, UX KiIacCu(PUKAIUU U XUMUYECKIX CBOMCTBAX.

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

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiui. OnpeieeHue CTeNeHN OKUCICHUS IS
AIIEMEHTOB, OOpa3yIOIIMX BEIIEeCTBA pazHbIX KiaccoB. Peakuuu monHoro oomena u OBP.
OxkucnuTens 1 BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHHE.



Peakniun moHHOro OOMEHAa M OKHMCIUTEIHbHO-BOCCTAaHOBUTEIBbHBIE peakuuu. CocraBiieHHE
ypaBHEHUI OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM ICKTPOHHOTO OallaHca.

IPEACTaBICHUN 00 OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX ITPOIIECCAX.
[Ipaktuyeckas padora Ne4 "CBoiicTBa KUCIOT, OCHOBAaHHUN, OKCHUIOB U CcOJIei"
[Tpaktudeckas padora Ne5 "Pemienune skcnepuMeHTaIbHBIX 3a7a4

CoaepikaHue BHYTPUIIPeIMETHOIO MOYJIsI
«XuMus B Borpocax u 3aga4yax» (20 u.)

CBoiicTBa IMPOCTBIX BCUICCTB - MCTAJIJIOB U HEMCETAJIOB, KHUCJIIOT U CoJIell B CBETE

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

noisi. KonmmaectBo BemectBa. Momsipaast Macca. MoJsipHbIA 006EM Ta30B. 3aKOH ABOTAIPO.
CreneHp OKUCIICHUS. COGI[I/IHGHI/IG XUMHNYECKHUX DJICMECHTOB. HaXO)KJIGHI/IC KOJIN4YEeCTBAa MacCCHhI
n ob6béMa BemecTBa. Haxoxaenue macchl WM 00bEMa MPOAYKTa PEakUU IO H3BECTHOMN
Macce WM O00BEMY MCXOJHOTO BEIECTBA, COJAEPXKAILEro NpuMecH. l'eHeTuueckasl CBA3b
MEXy KJIacCCaMH HEOPTAaHUYECKUX COCTUMHEHUM.

TemaTn4veckoe IJIAHUPOBAHUE

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

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

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

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

5 BM Xumnueckue hopmyisl. OTHOCHUTETbHAS aTOMHAsI 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 CBEJICHHSI 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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