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IInanupyemMsble pe3yabTaThl 0CBOCHHS MpeIMeTa XUMUM

B cooTBercTBUM ¢ Yy4eOHBIM IJIAHOM HIKOJIBI MpOrpamMMma Kypca «XuMUn» B 8 Kiacce
paccuntana Ha 70 yacoB U3 pacuéra 2 yac B Henemo. JlJig MOBBIIIEHUS UHTEpEca K XUMHUH,
NpeIyCMOTpPEHa BapHaTHBHAs 4acTh. [IporpamMma coOAep:KUT BHYTPUIIPEIMETHBIH MOIYIb
«Macrepckas xumus» - 20 4acoB B T€YEHUHU Y4€OHOTO ToJia.

JIMYHOCTHBIMHU pe3yJibTaTaMU M3y4YCHUs MpeaMeTa « XUMHUs» B 8 Kilacce SBISIFOTCS
CIICAYIOIINAE YMEHHUS:
*0OCO3HABATh E€IMHCTBO H IIEJIOCTHOCTh OKPYXAIOIIErO0 MHpPa, BO3MOXKHOCTH  €r0
MO3HABAEMOCTH M OOBSCHUMOCTH Ha OCHOBE JOCTIKCHUN HAYKH;
*[IOCTETIEHHO  BBICTPAWBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33pEHHE: OCO3HABaTh
MOTPEOHOCTh U TOTOBHOCTH K CAaMOOOpPa30BaHMIO, B TOM YHCJIE M B PAMKAX CAMOCTOSTEIIEHON
JeATETbHOCTH BHE IIIKOJIBI,
*OIICHUBATh JKM3HEHHBIC CHUTYallMd C TOYKH 3peHHs Oe30macHOro oOpasza >KH3HH U
COXpaHEeHHS 3/I0POBbS;
*OIIEHUBAThH YKOJIOTHUECKUI PHCK B3aMMOOTHOIIICHNH YeI0BEKa M MIPUPOIBI;
*(opMHPOBATH IKOJOTHUYECKOE MBIILIICHHE;
*YMCHHE OIEHHBATh CBOIO JEATEIILHOCTh M TOCTYNKH JPYTHX JIOACH C TOYKH 3pEHUS
COXPaHEHHUs OKPYKAIoIIel Cpeibl - rapaHTa >KU3HU U OJIaronotyuus Jroei Ha 3emiie.

MeranpeaMeTHbIMU  pe3ylTbTaTaMH  HU3Y4eHHs] Kypca «XUMUS»  SIBISCTCS
(dbopMHpoBaHNE YHUBEpPCANbHBIX YueOHBIX nercTBuil (YV ).

PerynsaruBnubie YV /I
*CaMOCTOSITENIEHO OOHApYXUBaTh U (POopMyaupoBaTh ydeOHYIO TPOOJIEMy, ONPEaesITh 1eTb
Y4eOHOU IeATETLHOCTH;
*BBIJIBUTaTh BEPCUM pEIIeHUs MpoOJIeMbl, OCO3HABaTh KOHEUHBIH pe3ylbTaT, BHIOMpATh U3
MPEeI0KEHHBIX U UCKATh CAMOCTOSITENIBHO CPEJCTBA TOCTHKEHUS 1IeIIH;
*COCTaBJIITh (MHAWBHUIYAIBHO WJIM B TPYIIIE) IUIaH PEIICHUS TTPOOIIEMBI,
spaboTas Mo IjaHy, CBEPATh CBOM JNEHCTBUS C LIEIbIO U, MPU HEOOXOIUMOCTHU, UCIIPABISATH
OIIMOKU CaMOCTOSTEILHO;
*B JMAJIOT€ C YYHUTEJIEM COBEpPIICHCTBOBATh CAMOCTOSITEILHO BBIPAOOTaHHBIE KpPUTEPUU
OIICHKH.

[IkoJsibHBIE:
*00Hapy)KUBaeT ¥ GOPMYIUPYET YICOHYIO MPOOIEMY O] PYKOBOJCTBOM yUUTEIISI.
*CTaBUT II€JIb JICATEIHHOCTH HA OCHOBE MOCTABJICHHOMN MPOOJIEMBbI U IpeaaraeT HeCKOIbKO
CHoCcOo00B ee JOCTHKEHUS.
*CaMOCTOSITETIFHO aHAJM3UPYET YCIOBUSA NOCTHIKEHUS L€ Ha OCHOBE y4YETa BBIJCICHHBIX
YUUTEIIEM OPUEHTUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepuaie.
*IJTAHUPYET PECYPCHI I JOCTUXKEHUS LENH.
*Ha3bIBAET TPYAHOCTH, C KOTOPBIMH CTOJIKHYJICS MPU PELICHUH 33/1a4H, U MIpeaaraeT myTH ux
peoIoNieHus/ n30eranus B AalbHENIIeH qesITeNbHOCTH.
*Ha3bIBAET TPYAHOCTH, C KOTOPBIMH CTOJIKHYJICS MPHU PELISHUH 3a/1a4H, U MpeaaraeT myTH ux
npeoosieHus/ u30eranus B 1ajdbHENIIeH AeATeIbHOCTH.
BBITyCKHHUK TOTYYUT BO3MOXKHOCTh HAyYUTHCS:
*CaMOCTOSITEIIbHO CTaBUTh HOBbIE yUeOHbBIE 1IENTU U 33auu.
*CaMOCTOSITEIIbHO CTPOUTH JKU3HEHHbIE MJIaHbl BO BPEMEHHOH MEepCIEeKTHBE.
*[IpU TUTAHUPOBAHHUU JOCTUKEHUS 1IeTIel CaMOCTOSITeTIbHO U aJIeKBAaTHO YUUTHIBATh YCIOBUS U
CpeACTBa UX JOCTHKEHHUSL.
*BBIJICTISITh  IbTEPHATUBHBIE CIIOCOOBI JIOCTMXKEHUS 1€ U BbIOMpaTh Haubolee
3pPeKTUBHBIH CII0COO.
*aJICKBaTHO OIICHMBATh CBOM BO3MO>KHOCTHU JIOCTHIKEHUS IIeJIM ONpPENeNEHHON CI0XKHOCTH B
pa3NUYHBIX chepax caMOCTOSITEIbHOM AesTETbHOCTH.



ITo3naBarenbubie YV /:
*aHAIM3UPOBAThH, CPABHUBATH, KIACCU(PUIIMPOBATH U 00001aTh (DaKTHl U SIBICHUS. BBIABIATH
MPUYUHBI U CIIEACTBUS MPOCTHIX SBJICHUH.
*OCYIIECTBIIATh CpaBHEHHE, KIACCH(HKALNIO, CAMOCTOSTENFHO BBIOMpAs OCHOBaHHS U
KpUTEPUH U1 YKa3aHHBIX JIOTHUECKUX OIepaltii;
*CTPOUTH JIOTUYECKOE PACCYXACHUE, BKIIOYAIOLEE YCTAHOBJIEHHE NMPUUMHHO-CIIEICTBEHHBIX
CBS3EH.
*C03/1aBaTh CXEMaTUYECKHE MO/JIENIN C BBIJICJICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
*COCTaBJISITh TE€3UCHI, PA3JIMYHbIE BU/IbI INIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
*IpeoOpa3oBeIBaTh HH(OOPMAIIMIO M3 OJJHOTO BHJIA B JAPYroi (TAOIUILy B TEKCT U TIp.).
*YMETb OIpPEAEATh BO3MOXKHBIE MCTOYHUKU HEOOXOJMMBIX CBEIEHHM, MPOU3BOIUTH MOUCK
nH(pOopMalMY, aHATM3UPOBATh U OLIEHUBATh €€ JJOCTOBEPHOCTb.

[IIkoybHBIE:
*OCYILECTBIISIET PACIIMPEHHBIN MOUCK MH(OPMALIUU C UCTIOJIB30BAHUEM PECYPCOB OMOIUOTEK
n NHTepHera.
*CYUUTBIBAET MH(POPMAIIUIO, MPEACTABIEHHYIO C UCIIOJIb30BAHUEM paHEe HEU3BECTHBIX 3HAKOB
(CMMBOJIOB) MTPH HAJTMYUU UCTOYHUKA, COJEPKAIIETO UX TOJIKOBAHHUE.
*CO3JIa€T MOJIENIN U CXEMBI JUIsl pelIeHHs 3a/1ad.
*[IEPEBOJANUT CIIOKHYIO MO COCTaBy HMH(QOpPMAIMI0 M3 Tpa@UuecKkoro MWIH CHMBOJBHOTO
MIpeJICTaBJICHUsSI B TEKCT U HA00OPOT.
*yCTaHaBJIMBAET B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, POIIECCOB.
*y4acTBYeT B IPOEKTHO- UCCIIEI0BATENIbCKON AEITEIbHOCTH.
*[IPOBOJUT HAOIIOACHNUE U SKCIIEPUMEHT HOJI PyKOBOACTBOM YUUTEIIS.
*OCYIIECTBIISIET BEIOOp Hanbosee 23((HEKTUBHBIX CIIOCOOOB PEIICHHS 33a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;
*JIaeT OIpe/eIeHUE MOHATHSIM.
*YCTaHaBJIMBAET MPUYUHHO-CIICJCTBEHHbBIE CBS3H.
*0000111aeT TOHATUS — OCYILECTBJISET JIOTMYECKYIO0 OIEpalrio Tepexoga OT BHJIOBBIX
MPU3HAKOB K POJIOBOMY MOHSTHIO, OT MOHATUSL C MEHBIIUM 00bEMOM K MOHSITHIO C OOJIBIITNM
00BEMOM;
*OCYILECTBJISIET CpaBHEHHWE U KiIacCU(UKAIMIO, CAMOCTOSITENIbHO BBHIOMpas OCHOBAHUS H
KPUTEPUH JUI YKa3aHHBIX JIOTHUECKUX OIEpaliuid.
CTPOUTH KiIacCU(UKALNIO HA OCHOBE JUXOTOMUUYECKOTO JieJIeHHsI (Ha OCHOBE OTPHUIIAHMS)
CTPOUTH JIOTUYECKOE PaCCYkKJIEHHE, BKIIOYAIOIIEe YCTAHOBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3CH;
OOBSCHSIET SBJICHUS, TPOLECCHI, CBS3U U OTHOIIICHUS, BBISBISIEMbIE B XOJI€ UCCIIEIOBAHUS;
OOBSCHSIET SIBICHUS, TPOLIECCHI, CBS3U U OTHOILICHUS, BBISIBISIEMbIE B XOJI€ UCCIIEIOBAHUS;
3HaeT OCHOBBI 03HAKOMUTEIHHOTO YTCHHUS,
3HaeT OCHOBBI YCBaUBAIOIIETO YTCHUS
YMeeT CTpyKTypupOBaTh TEKCTHI
(BBIOENSET TJAaBHOE M  BTOPOCTENEHHOE, TIJIaBHYIO HMJE0 TEKCTa, BbICTpaMBaeT
MOCIIEI0BATEIbHOCTh OMMCHIBAEMbIX COOBITHI)
*CTaBUTH NPOOJIEMY, apTYMEHTUPOBATh €€ aKTyalbHOCTb.
*CaMOCTOSITEIILHO POBOIUTH UCCIIE0BAHUE Ha OCHOBE MPUMEHEHUS! METO/I0B HAOIIOIEHUS U
9KCIEPUMEHTA;

KommynukatusHble YV /I:
CamocTosTeIbHO OPraHN30BbIBAaTh YU€OHOE B3aMMOJICHCTBHE B Tpymme (ONnpeaensTh oomue
LIEJIH, PacCPEAeIATh POJIM, JOTOBAPUBATHCA APYT C APYrOM M T.1.).

[[IxonbHBIE:
*Co0utt0/1aeT HOPMBI IyOJIMYHOM peyuun U periaMeHT B MOHOJIOTE M JJUCKYCCHHU.



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

JMajore, JUCKYCCHU.

*GopmMynupyeT COOCTBEHHOE MHEHHE U TIO3UIINIO, QpTyMEHTUPYET HX.

*KoopauHHUpyeT CBOIO TO3UIIHIO C MO3UIUSAMU MApTHEPOB B COTPYIHUYECCTBE TIPU BBIPAOOTKE

oOrmero.

*YCTaHABJIMBACT M CPABHUBACT PA3HBIC TOUYKU 3PEHUS, MPEKJE YeM MPUHUMATH PEHICHUS U

JeNaTh BBIOOD.

*CIIOPHUT U OTCTAWBAET CBOIO IMO3HIINIO HE BPAXKICOHBIM JIJIsl OMIIOHEHTOB 00pa3oMm.

*OCYIIECTBIISICT B3aUMHBIM KOHTPOJIb M OKAa3bIBa€T B COTPYAHHYECTBE HEOOXOIMMYIO

B3aMMOIIOMOIITb.

*OpPTaHMU30BHIBACT U IUIAHUPYET y4eOHOE COTPYJAHUYECTBO C YYHUTEIEM M CBEPCTHUKAMH,

OTIPEICIIATh e U (DYHKIIMHM YIaCTHUKOB, CITOCOOBI B3aMMOJCHCTBHSI; INIAHUPOBATEL OOIIHE

crocoObI paboTHI;.

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

COTPYJHHYAET W CIIOCOOCTBYET MPOIYKTUBHOW KOOIIEpAIMH;, WHTETPUPYETCS B TPYIITY

CBEPCTHHUKOB H CTPOUT IMPOJTYKTHBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHE U B3POCIIBIMH.

*YUUTHIBATH Pa3HbIe MHEHUS M HHTEPECH H 000CHOBBIBATH COOCTBEHHYIO MTO3HIIHIO;
BBITTYCKHHK TIOJTYYUT BO3MOXKHOCTD HAyIUTHCS:

*[IPOJYKTUBHO pa3peniath KOH(QIMKTHI Ha OCHOBE YU€Ta HMHTEPECOB M IO3WIUH 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 ce0s MHUIIMATUBY B OPraHU3aIlid COBMECTHOTO JCUCTBUS (JIETTOBOE JIUJEPCTRO);

*BJIQJICTh MOHOJIOTHYECKOW W JOUAIOTWYECKOH (opMaMu pedrn B COOTBETCTBUH C

rpaMMaTHYECKHIMH U CHHTAaKCHYECKUMHI HOPMaMH POJTHOTO SI3bIKA;

*CJICIOBATh ~ MOPAJTbHO-3TUYECKHUM M  IICHXOJIOTUYECKAM  TPHUHIWINAM  OOIINEHUS U

COTPYIHHUYECTBA HA OCHOBE YBRXHTEIHHOTO OTHOIICHUS K mapTHEpaM, BHUMaHHSA K

JUYHOCTH JIPYTOTO, aJCKBATHOTO MEXJIMYHOCTHOTO BOCIIPHSTHS, TOTOBHOCTH aJCKBATHO

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

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

OCO3HAHHE POJIH BEIICCTB:

*ONPEICISATh POJIb PA3TMYHBIX BEIIECTB B IPUPOJIC U TEXHUKE;

*00BSCHATH POJIb BEHIECTB B UX KPYTOBOPOTE.

paccMOTpPEHHE XUMUYECKUX MTPOIIECCOB:

*[IPUBOJIUTH IPUMEPHI XUMHUYECKUX TPOIIECCOB B MPHPO/IE;

*HaXOJMTh YEPThI, CBUICTEILCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMHUYECKUX MPOIIECCOB U MX

pa3uymsIX.

*HCII0JIb30BAaHHE XUMUYECKUX 3HAHUH B OBITY

*00BSICHITH 3HAUEHHUE BEIIECTB B )KU3HU U XO3IHCTBE YETIOBEKA.

OOBSACHATH MUP C TOUKHU 3PCHUS XUMUH:

*[IePEUUCTIATH OTIMYUTEIbHBIE CBOMCTBA XMMHUECKUX BEILIECTB

*pa3nU4aTh OCHOBHBIE XUMUYECKHE MPOIIECCHI;

*OMpeesITh OCHOBHBIC KIIACChl HEOPIaHUYECKUX BEIECTB;

*[IOHUMATh CMBICT XUMUYECKIX TEPMUHOB.

*OBIIJICHHE OCHOBAMHU METOJIOB MO3HAHUS, XapaKTEPHBIX JJIsl €CTECTBEHHBIX HAYK:

*XapaKTepU30BaTh METO/IBI XUMHUYECKON HayKu (mabmronenue, CpaBHEHHUE,

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

*IIPOBOJIUTH XUMUYECKHUE OIBITHI U IKCTIEPUMEHTHI U OOBSICHITH UX PE3YJIbTAThI.



YMEHHUE OIICHHWBAThH IOBEICHHE 4YEJIOBEKa C TOYKH 3PEHHMS XUMHUYECKOH O€30MacHOCTH IO
OTHOIIEHUIO K YEJIOBEKY U IPUPO/JIE:
*HCIIOJIb30BATh 3HAHMS XUMUH MPH COOIIOACHUU MPABHII MCIIOIB30BAHUS OBITOBBIX
XUMHUYECKUX MPENnaparos;
*pa3nuyaTh OnacHble U 0€3011aCHbIE BEIIECTBA.

Conepxxanue y4eOHOro npeamera

Tema 1. BBenenue. [lepBonavanbHble XUuMU4eckue NoHATUA (84.)

[Ipenmer xumuu, MeToapl MO3HAHUS B XUMUU: HaONIOJEHUE, DSKCIEPUMEHT,
MojenupoBaHue. VICTOUHMKM XUMHUYECKOW WHGOpManyuu, ee IMOoJy4eHHue, aHajlu3 ¢
MpEJCTAaBICHUE €ro pe3yapTaroB. lloHsATHE O XUMHUECKOM 3ieMeHTe u (opmax ero
CYIIECTBOBaHMS: CBOOOIHBIX aTOMax, MPOCTHIX U CJIOKHBIX BELIECTBA.

[IpeBpamenus BemecTB. OTIHYME XMMHUYECKUX PEAKIMH OT (PU3NYECKUX SIBICHUU.
Ponp xumum B xu3Hu denoBeka. KpaTkue cBeIeHUsI U3 UCTOPUU BO3HUKHOBEHHS U PA3BUTHS
xumud. Ilepuon amxumuu. Ilonstue o ¢unocopckom kamue. Xumus B XVI B. PasButue
xuMuH Ha Pycu. Ponb oTeuecTBEHHBIX yUEHBIX B CTAHOBJIEHUU XMMHYECKOW HAYKU - pabOThI
M. B. JlomonocoBa, A. M. bytneposa, [I. 1. Menneneena.

XuMuyeckasi CUMBOJIMKA. 3HAKM XHMUYECKUX DJIEMEHTOB U MPOUCXOXKACHHUE HX
Ha3BaHui. Xumudeckue dhopmyisl. Maaekcs u kodpduimentsl. OTHOCUTETBHBIE aTOMHAsT 1
MOJIEKYJISIpHAsi MacChl.

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

[Tepuonnueckas cucrteMa xumudeckux anemeHtoB Jl. 1. MenneneeBa, ee CTpyKTypa:
MaJsible U OOJIbIINE MEePHOIbl, TPYIIBI U NOArpyMbl (r1aBHast U nodouHas). [leprnoauueckas
CUCTEeMa KaK CIpaBOYHOE MOCcOOUE IS MOTyYeHUs! CBEACHUM 0 XUMHUYECKHUX dJIEMEHTAaX.
PacuerHrle 3amaun:

1. HaxoxneHne OTHOCUTEIbHOW MOJEKYJISIPHOM MacChl BEHIECTBA IO €ro XMMHUYECKOM
dbopmyie.

2. Beruncienne MaccoBOM J0JM XUMHYECKOTO 3JIEMEHTA B BEIIECTBE 10 €ro (popmyre.
[Ipaktuueckas padota Ne 1 "[IpaBmima TexHUKH O€30MACHOCTH MPH pabOTe B XUMHYECKOM
kabunere. JlabopaTopHoe obopynoBaHue u oOpamieHue ¢ HuM."

Tema 2. AToMbI XUMHY€CKHX 3J1eMeHTOB (94.)

AToMBI Kak ¢opMa CyHIECTBOBAHUS XUMUYECKHX 3J1€MEHTOB. OCHOBHbBIE CBEACHUS O
CTpoeHuH atoMmoB. Jloka3aTenbCcTBa CIOKHOCTH CTpoeHHus aromoB. OnbiTel Pesepdopra.
[InanerapHas monens crpoeHuss atoma. CocTaB aTOMHBIX SAEp: MPOTOHBI U HEWUTPOHBI.
OtHocuTenbHas aTOMHas Macca. B3auMOCBSI3b MOHATUH  «IIPOTOH», «HEUTPOH»,
«OTHOCHTEJbHAs aTOMHasi Maccay. I3MeHeHnue yuciaa mpoTOHOB B siIpe aToMa - 00pa3oBaHue
HOBBIX XUMUYECKHX 3JIEMEHTOB. VI3MeHeHHe yuciia HEUTPOHOB B sipe aToMa - oOpa3oBaHUe
n30TonoB. COBpPEMEHHOE OIpEAENICHUE MOHATUS «XUMHUYECKHM 31eMeHT». M30Tombl Kak
Pa3HOBUJAHOCTH aTOMOB OJTHOTO XUMHYECKOTO 3JIEMEHTA.

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

Ilepnoguueckas cucrema xummdeckux snemeHToB JI. M. MenzaeneeBa um cTpoeHHe
aTOMOB: (DPM3UYECKUN CMBICT TOPSIKOBOTO HOMEpa d3JEMEHTa, HOMepa TpYyMIbl, HOMepa
nepuoaa.

WN3MmeHeHne uMcna ONEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa
XMUMHYECKOTO AJIEMEHTa - 00pa30BaHUE TMOJIOKUTENBHBIX M OTPUIIATENBHBIX MOHOB. VOHBHL,
oOpa3oBaHHBIE aTOMaMHU METAJIOB U HeMeTauioB. [IpMunHBI M3MEHEHUS! METaUNIMYeCKUX U
HEMETAJUIMYECKUX CBOMCTB B EPHOIAX U TPYIIIAX.

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



B3aumopeiicTBue aTOMOB XHMHUYECKHX 3JIEMEHTOB-HEMETAIUIOB MEXKIy CO00H -
oOpa3oBaHHE JBYXaTOMHBIX MOJIEKYJd MPOCTHIX BemecTB. KoBalleHTHas HEMoJspHAs
XUMHYECKas CBSA3b. DIEKTPOHHBIE U CTPYKTYPHBIE POPMYIIBIL.

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

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

Tema 3. [IpocTrie BemecTBa (74.)

[TonoxxeHne MeTaUIOB M HEMETAUIOB B IEPUOJMYECKON CHUCTEME XUMUYECKHUX
snementoB JI. M. MengeneeBa. BaxHeilline MNpocTbie BEIIECTBA -METAJUIBL: KEJE30,
ATIOMUHUM, KJIBIMI, MarHui, HaTpui, kanuit. OO1ue Gu3n4ecKue CBONCTBAa METAJIOB.

Baxneiimre mpocTeie BENIECTBAa - HEMETAUIbI, 00pa30BaHHBIE aTOMaMU KHCIIOPO/a,
BOJIOpOJa, a30Ta, cepbl, (ocdopa, yriaepona. Monekyabl TPOCTHIX BEHIECTB-HEMETAIIOB:
BOJIOpPOJA, 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. Meraumueckue W HEMETAUTMYECKHE CBOWCTBA TPOCTHIX
BemecTB. OTHOCUTENFHOCTH JCJICHUS MPOCTHIX BEIIECTB HA METAJUIBI M HEMETAJLITBI.

Yucno ABoraapo.

KonnuectBo BemectBa. Monb. Momsipaas Macca. MossipHblii 00beM Ta3000pa3HbIX
BemecTB. KpaTHble €AMHMIBI KOJIMYECTBA BEIIECTBA — MWJUIMMOJIb W KUJIOMOJIb,
MUWJUTUMOJISIPHAsE M KWJIOMOJISIPHAsE MAacChl BEIECTBA, MUJUIMMOJISIPHBIM M KHIJIOMOJIIPHBIN
00BbeMBI Ta3000pa3HBIX BemlecTB. PacueTsl ¢ HMCMOJIB30BAaHUEM MOHITUH «KOJIMYECTBO
BEIIECTBA», «MOJISIPHAsA Maccay, «MOJISIPHBIM 00beM T'a30B», «IIOCTOSIHHAS ABOTaApO».
Pacuernsbie 3amaum.

1. Borunciienue MOJISIpHON Macchl BEIIECTB 110 XUMUYECKUM (pOpMyIaMm.
2. PacyeTsl ¢ HCIOJB30BAHMEM MOHSATHH «KOJMYECTBO BELIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSIHHAs ABOTAIPO».

Tema 4. CoeqHeHUs] XUMHYeCKHX 3J1eMeHTOB (144.)

Crenenp okucnenus. CpaBHEHUE CTEIIEHM OKUCIIEHUSI UM BaJIEHTHOCTH. OnpeneneHue
CTETMIEHH OKHCICHHUS DIIEMEHTOB IO XuMHUYeckoil Qopmyne coeaunenus. CocraBieHue
(dbopmyn OMHAPHBIX COETUHEHHH, 001U cTOCcO0 MX HA3bIBAHUS.

bunapHbie coeJMHEHN METAJUIOB U HEMETAJNIOB: OKCUIbI, XJIOPUIBL, CYAbMUIBI U JIP.
CocraBnenne wux ¢opmyn. buHapHble coelMHEHUsS HEMETAJUIOB: OKCHBI, JEeTy4ue
BOJIOPOJHBIE COEIMHEHHMs], UX cocTaB. [IpeacraBuTenu OKCHUIOB: BOJA, YIVIEKHCIBIA Ta3 U
HeramieHasi u3BecTh. lIperncraBurenu neTydux BOJOPOJHBIX COECOUHEHUM: XJIOPOBOJIOPOI U
aMMHAK.

OcHoBaHMsl, UX COCTaB W Ha3BaHUS. PacTBOpMMOCTH OCHOBaHWU B Boje. Tabmuia
pacTBOPUMOCTH THUJIPOKCUAOB M cojied B Boje. lIpencraButenu mienouden: TUAPOKCUABI
HaTpus, Kanus U Kanpuus. [loHsTHe o kauecTBeHHBIX peakuusax. Muaukaropsl. M3meHnenue
OKpacKH UHJIUKATOPOB B LIEJIOYHOM cpefe.

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 IpOM3BOIHBIE KUCIOT U OCHOBaHUU. X cocTaB u Ha3BaHus. PacTBOpUMOCTD
coneit B Bozie. [IpencraBurenu comneit: Ximopua HaTpus, KapooHaT u pochaT KaabIus.



AmopdHBIE M KPUCTALIMYECKHE BeleCTBa. MEeXMOJCKYISIpHbIE B3aMMOICHCTBHSL.
Tunel KpUCTAJUIMUECKUX pEIIETOK: HMOHHAs, aTOMHas, MOJIEKYJSIpHAs W MeTaJlJIM4ecKas.
3aBUCUMOCTb CBOMCTB BEUIECTB OT THUIOB KPHUCTAJUIMYECKUX pelIeTOK. BemectBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsS. 3aKOH MOCTOSIHCTBA COCTaBa JUIsl BELLECTB
MOJIEKYJISIPHOTO CTPOEHHUS.

Uucrble BemecTBa U cMecH. [IpuMepsl ®KUAKUX, TBEPAbIX U ra3000pa3HbIX CMECEH.
CBolicTBa YHCTBHIX BEIIECTB M cMecei. MIx coctaB. MaccoBasi m 0ObeMHas JI0JIM KOMIIOHEHTA
cmecH. PacueTsl, CBS3aHHBIE C UCIOJIb30BAHUEM MTOHSITUS JI0JIS.

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 pacCTBOPUTEIIS.

3. BrpluncieHne Macchl pPAacTBOPSIEMOTO BEIIECTBA M PACTBOPUTENS, HEOOXOAWMBIX IS
IIPUTOTOBJIEHUSI ~ ONPEIEICHHOM MacChl pPacTBOpa C M3BECTHOM MacCOBOM  J10JEH
PacTBOPEHHOTO BELIECTBA.

[IpaxTrueckas padorta Ne2 " OuncTka 3arpsi3HEHHOI MOBapeHHOM coan"

[IpakTnueckas padora Ne3 "IlpuroromieHue pacTBOpa C OINpENEIeHHOW MaccoBOW aojeit
pacTBOPEHHOTO BemiecTBa"

Tema 5. U3menenus, npoucxoasimue ¢ Bemecrsamu (114.)

[TonsiTe ABIEHUN KaK U3MEHEHUH, TPOUCXOISIINX C BEIIECTBAMHU.

SIBneHus, cCBsI3aHHBIE C W3MEHEHHEM KPHUCTAJUIMUECKOTO CTPOEHHUS BEIIeCTBa IpHU
MOCTOSIHHOM €ro cocrtaBe, (usmueckue sBiaeHus. Duznyeckue SBICHUS B XUMUU:
JTUCTUIUTSIIINS, KPUCTAIIN3allKs, BBIMIAPUBAHUE U BO3TOHKA BEILECTB, LICHTPU(PYTrUPOBAHUE.
SBneHus, CBSI3aHHbIE C I3MEHEHHEM COCTaBa BEILIECTBA, - XUMUYECKNE PEAKLIUH.

[Ipu3Hakn W yciIoBHS TPOTEKAHHWS XWMHUYECKMX peakuuit. I[loHsatme 00 »9K30-
SHAOTEPMHUUYECKUX pPEAKUUAX. Peakunu ropeHus Kak YacTHBIM CIIyd4all SK30TEPMHUYECKUX
peakLMii, NPOTEKAOIIMX C BbIACICHUEM CBETA.

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

ko3¢ punmentoB. CocraBieHe YpaBHEHUN XUMHUYECKUX PEAKIUH.
Pacuersl 1o xuMHYeCKMM YypaBHEHUsAM. PemnieHue 3amady Ha HaXOXKACHHE KOJIMYECTBA
BEIECTBA, MAcChl WIM O00ObeMa MPOJYKTa pPEaKIMH IO KOJIMYECTBY BEHIECTBAa, MAcce WU
0o0beMy HCXOJHOTO BellecTBa. PacueTbl € UCIOJIB30BAHUEM TMOHATHS «IOJsD», KOrja
HCXOJIHOE BEIIECTBO JAHO B BHJIE PACTBOpA C 3aJaHHOM MAacCOBOM J0JIEM pacTBOPEHHOTO
BEILIECTBA WM COACPKUT ONPEACICHHYIO IO IPUMECEH.

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

Peakuuu coequnenus. Karanutndeckue u HekataauTHueckue peakuu. OopaTumbie U
HeoOpaTHMBbIE PEeaKIIHH.

Peaknun 3ameneHus. OJIEKTPOXUMUYECKMM Psifi HANpsSOKEHUH METaJJIOB, €ro
WCIOJb30BAHUE JJIi TMPOTHOZMPOBAHUS BO3MOXKHOCTH MPOTEKAHUSI PEAKIUNA MEXIY
MeTaJulaMi ¥ pacTBOpaMu KHUCIOT. Peakuiuy BHITECHEHUS OJHUX METAJUIOB U3 PACTBOPOB UX
COJIEH APYTrUMU METAIIJIaMH.

Peakiiun oOmena. Peakiiun HeTpanu3anuu. Y ClIOBUsS NIPOTEKaHUS peakuuii oOMeHa B
pacTBopax 10 KOHIIA.

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 TpuMepe TUIApOJM3a Cylnbpuaa aaroMUHUS W 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, 00bEeMa) MPOIYKTa PEAKIIUH, €CIIM W3BECTHA
Macca UCXOIHOTO BEIIECTBA, COACPIKAIIETO ONPEICTICHHYIO 00 MPUMECEH.

3. Beruuciienne maccel (KOJIM4YecTBa BEIIECTBA, 00beMa) MPOJIYKTa PEaKIUU, eCITH M3BECTHA
Macca pacTBOpa M MaccoBasi JI0JIsl paCTBOPEHHOTO BEIECTBA.

Tema 6. PacTBopenne. PacTBopnl. Peakunu HOHHOr0 00MeHa U OKHCIUTEILHO-
BOCCTAHOBHMTE/IbHbIE peakuun (214.)

PactBopenne kak ¢usuko-xumuueckuii mnpomecc. [lonstue o rugpatax u
Kpuctamuioruaparax. PactBopumocts. KpuBbie pacTBOPUMOCTH Kak MOJENbh 3aBUCUMOCTH
pPacTBOPUMOCTH TBEPJBIX BEHIECTB OT Temmeparypbl. HachlllieHHbIe, HEHACHIIICHHBIE U
TIEPECHIIICHHBIC PACTBOPHI. 3HAYEHNE PACTBOPOB ISl IIPUPOJIBI M CEIBCKOTO XO3SHCTRA.
[TonsaTre 00 AIEKTPOTUTHIECKOMN AUCCOIMAIIMH. DINEKTPOIUTHI M HEAIEKTPOIUTHL. MexaHu3M
JTUCCOITMAITMN  DJICKTPOJIUTOB €  Pa3IMYHBIM  THUIOM XHUMHYEeCKol cBsizu. CTemneHb
ANEKTPOJUTUYECKON Jucconraniui. CUIbHBIE U CTIa0bIe AIEKTPOTUTHI.

OCHOBHBIE TIOJIOKEHUST TEOPUHU AMEKTPOIUTHICCKON AUCCOIUAIIHH.

HNonHble ypaBHEHHsI peakiui. YCIOBUS TPOTEKAHUS pEaKIHH OOMEHa MEeXIy
ANIEKTPOJIUTaMU JI0 KOHIIAa B CBET€ MOHHBIX mpezcTaBieHuil. Kiaccudukanus HOHOB M HX
CBOWCTBA.

Kucnotel, ux xmaccudukanus. Jucconuanys KUCIOT U UX CBOHWCTBA B CBETE TEOPUH
ANEKTPOJUTAYECKON Iucconanuu. MoJIeKyIsipHble M1 MOHHBIE YPAaBHEHUS PEAKLMIl KHUCIIOT.
B3anmopeiicTBie KUCIOT C METAUIaMH. DJIEKTPOXUMUYECKUN Psii 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 kinaccudukanus. Juccouuanus OCHOBaHUNM U WX CBOWCTBa B CBETE
TEOPUHU DJIEKTPOJIMTHYECKON Jucconuanuu. B3aumonelncTBHe OCHOBAaHUWA C KHUCIOTaMmu,
KUCIIOTHBIMU OKCHUJaMH U cojsMH. lVcnonp3oBaHue TaONUIBI PAcTBOPUMOCTH TS
XapaKTEPUCTUKN XMMHUUYECKHX CBOMCTB OCHOBaHUM. Pa3iokeHue HepacCTBOPUMBIX OCHOBAaHUMN
[IpU HAarpEeBaHUU.

Conu, ux knaccudukanus U auccounanus B cBere 1D/l pasnuyHBIX THUIOB COJICH.
CBoiicTBa coJieil B CBETE TEOPHUHU IEKTPOJIUTHUECKON Auccounanuu. Bzaumoaeicteue cosei
C MeTaJulaMH, YCJIOBHUS MPOTEKAaHUs 3TUX peakuui. B3zaumojeilcTBue cosieill ¢ KHCIOTaMy,
OCHOBaHUSIMU U cojsiMH. Vcronb3oBaHHe TaOMUIBI PACTBOPHUMOCTH JJISi XapaKTePUCTUKU
XUMHUYECKHUX CBOWCTB COJIEH.

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

I'eneTnueckue psiabl METAIOB U HEMETAIUIOB. ['eHeTHUecKast CBs3b MEX/Y KJIacCaMU
HEOPraHUYECKHUX BEIECTB

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiui. OnpeieeHue CTeNeHN OKUCICHUS IS
AIIEMEHTOB, 00pa3yIOIIMUX BEIIECTBA pa3HbIX KiaccoB. Peakiuu moHHoro oomena u OBP.
OxkucnuTens 1 BOCCTAHOBUTENb, OKHCIIEHHE U BOCCTAHOBIICHUE.



Peakuun nMoHHOrOo oOMEHa M OKMCIMTEIBHO-BOCCTAHOBUTENIbHbIE peakiuu. CocTaBieHHE
YpaBHEHUH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLIMI METOIOM JIEKTPOHHOTO OajaHca.

CBolicTBa NPOCTBIX BEIIECTB - METAIUIOB M HEMETAJUIOB, KUCIOT U COJIEH B CBETE

MpeJCTaBICHUN 00 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX IPOIIeccax.
[Ipaktuyeckas padora Ne4 "CBoiicTBa KUCIOT, OCHOBAaHHUN, OKCHUIOB U CcOJIei"
[Tpaktudeckas padora Ne5 "Pemienune skcnepuMeHTaIbHBIX 3a7a4

Conepmaﬂne BHYTPHIIPEAMETHOI'O MOAYJIHA
«Macrtepckast xumum» (204.)

[lepuoanyeckas cucTeMa XHMHUYECKHX DIIEMEHTOB. XHMHUYECKHE (HOpPMYIIBI.
OTHOCHUTENBHBIE AaTOMHBIE W MOJICKYISIpHBIE Macchl. CTpOEHHE 3JIEKTPOHHBIX 000JI0YeK
aTOMOB XMMHMYECKHUX »dJieMeHTOB. llepuoanueckuil 3akoH M MepUOJIMYEcKas CHUCTeMa
xumuueckux anemeHtoB JI.VMI. MenneneeBa. Ilpocthie BemiectBa CTeneHb OKHUCICHHS.
CoenMHeHNEe XUMHYECKHX JJIEMEHTOB. 3aKOH COXpPAaHEHUS MacChl BEIIECTB. XHUMHYECKHE
ypaBHeHUs. ['eHeTHuecKas CBA3b MEXKIYy KJIacCaMd HEOPTaHUYECKUX COETUHEHUH.

TemaTu4eckoe MIIAHUPOBAHUE

Nemm. Tema ypoka Kou-
BO
4acos
Tema 1. IlepBoHayajibHbIe XUMHYECKHE MOHATHA. (84.)
1 [Ipeamer xumun. BO3HHKHOBEHME XUMHH KaK HAYKH. 1
2 BemectBa. XuMH4eCKUil 271EMEHT U BEIIECTBO. 1
3 IpakTuyeckasipadoraNel «I[Ipuémbr oOparieHus ¢ J1abOpPaTOPHBIM 1
obopynoBanuem. Ctpoenue miamenn» . [Ipasuna Th
4 BM Ilepuoauyeckas cucreMa XUMUUYECKUX 3JIEMEHTOB. 3HAKU XUMUYECKUX 1
JJIEMEHTOB.
5 BM Xumnueckue ¢hopmyibl. OTHOCHTEIBHBIE ATOMHBIE M MOJIEKYJISIPHBIC 1
MACCBI.
6 Pacuérel mo xumuueckoi hopmysie. 1
7 3akperuieHre 3HaHui 1 ymMmeHui no teme «Beeaenue. [leppoHavyanbHbie 1
XUMUYECKUE MOHATUS
8 KonTpoabHnast padora Ne 1 no teme «BBenenue. IlepBoHavanbHbie 1
XUMUYECKUE MTOHSITUS

Tema 2. ATOMbI XUMHYECKHX 3JIEMEHTOB. (94.)

9 BM OcHoOBHBIE CBEJICHUSI O CTPOCHHUH aTOMa. 1

10 | BM CtpoeHnue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB XUMHUYECKHUX JJIEMEHTOB. 1
11 BM Ilepuoauueckuil 3aKOH U TIEPUOIMYECKAS CUCTEMA XUMHYECKUX 1
anemeHToB .M. MeHaeneena.
12 | MonHas cBS3b. 1
13 | KoBajieHTHas HEMOJSIpHAS XUMHYECKas CBS3b. 1
14 | KoBasienTHas MoJIsipHAs XUMHUYECKas CBSA3h. DIEKTPOOTPHUIIATEIHHOCTb. 1
15 | MeTtannuueckas CBS3b. 1
16 | O6oOIEeHNe U cucTeMaTU3alus 3HAHUH 0 XUMHYECKUX 3JIEMEHTaX 1
17 | KontpoJuabHasi padora Ne2 no teMe « ATOMBI XUMHUYECKUX IEMEHTOB) 1
Tema 3. IIpocTsie BemecTBa. (74.)
18 BM IlpocTsie BemecTBa - METAJLIbI 1
19 BM IlpocTsie BeniecTBa - HEeMETAJLIbI 1
20 | KonnuectBo BemecTBa. MoJsipHasi Macca BEIECTBa. 1
21 | MoasipHblif 00bEM ra3oB. 3akoH ABOTaJipo 1
Pemenue 3aga4 ¢ MCHOJIB30BaHUEM MTOHITHI «KOJIMYECTBO BEIICCTBAY, 1

22 . N
«MOJIIpHAA MaccCa», «KMOJIAPHBIU O6’LCM», «YHCII0 ABOF&,HpO)).




23 | O6o6menue U cucremMaTn3anus 3Hanuii o teme «lIpocTeie BemecTBay. 1
24 | KonTpoabHasi padora Ne 3 o teme «IIpocThie BemecTBa» 1
Tema 4. CoequHeHHe XUMUYECKUX 3JIeMeHTOB. (144.)

25 | BM CreneHb OKUCTICHHS 1
26 | BM bunapHble coelMHEHHsI METAJJIOB M HEMETAJUIOB 1
27 BM Oxcuppl. JleTydune BOJOPOAHBIE COCAMHEHHS 1
28 | BM OcHoBaHusl. 1
29 | BM KucnioTsl: coctaB, HOMEHKJIATypa. 1
30 | MMoayromxoBasi KOHTPOJIbLHAsI padoTa 1
31 | BM Coumn. 1
32 | BM Kpucraimueckue pemeTki. YncThie BemecTBa U CMECH. 1
33 | Hpakruueckas padora Ne2 Ouuctka 3arpsi3SHEHHOM OBAPEHHOM COJIN 1
34 | MaccoBas 1 00bEMHAS J0TM KOMIIOHEHTOB CMeCH (pacTBopa) 1
35 Pemrenne pacy€THBIX 3a7a4 HA HAXOXKIEHUE MacCOBOM M 00BEMHOM J0Jei 1

CMECH.
36 HpaKTuilecKasi pabora J§“93 [IpuroroBnenue pacTBopa ¢ onpeneaeHHON 1
MacCOBOH JI0JIei pacTBOPEHHOTO BEIIECTBA
37 O0006111eH1Ee ¥ cUcTeEMaTH3aMs 3HaHUH 110 TeMe «CoequHEHUST XUMHUYECKAX 1
HIIEMEHTOB)
38 | KonTpoJannasi padora Ne 4 o teme «COeTMHCHHUS XUMHUIESCKHUX 3JICMCHTOB) 1
Tema 5. U3meHeHus npoucxoasimue ¢ Bemecrsamu. (114.)
39 | XuMudeckne peakiuy U yCIOBUS MX TPOTEKaHUSI. 1
40 BM 3akoH coxpaHEeHUs MacChl BELIECTB. 1
XUMUYECKUE YPABHECHUS
41 BM Peakuuu paznosxeHus. 1
42 BM Peakiiuu coequHeHNS 1
43 BM Peakiuu 3aMerniesus 1
44 | BM Peaxuuu ooMeHa. 1
45 | Tunel XUMUYECKUX PEAKITMH HA IPUMEPE BOJIBI. 1
16 Pemenue 3a1a4 o XUMUYECKUM ypaBHEHUS Ha HAXOXKICHHUE KOJMYECTBA 1
Macchl 1 00bEMa BEIIEeCTBA.
Pemenue 3a1a4 o XUMUYECKUM ypaBHEHUSM Ha HaXOXKJCHHE MACChI I
47 | oObEMa mpoIyKTa peaKIuy Mo U3BECTHOW Macce Wik 00BEMY MCXOTHOTO 1
BEIIECTBA, COACPIKAIIETO TPUMECH.
48 O6001eHne 1 cucTeMaTu3anus 3HaHui 1o Teme «M3MeHeHusl, MPOUCXoasIIne 1
C BEIIECTBAMHU.
49 KounrpoabsHnas padora NeS no reme «3mMeHeHus1, porucxoadiue ¢ 1
BEII[ECTBAMU.
Tema 6. PacrBopenne. PactBopbl. CBoiicTBa pacTBOPOB 3JIeKTPOJIUTOB. (214.)
50 | PactBopenue. PacTBOpUMOCTh BEIIECTB B BOJIE. 1
51 DIEKTPOIUTHYECKAs! JUCCOLMAIIIS 1
52 | OCHOBHBIE MIOJIOKEHUSI TEOPUH ANEKTPOJIUTHIECKON JUCCOIUAIIH. 1
53 Juncconmanys KHCIOT, OCHOBAHUM, COJICH. 1
54 | MonHble ypaBHEHHUS. 1
55 | VopaxHeHus B COCTaBICHUN HOHHBIX YPaBHEHUN peaKinii 1
56 | Kucnotel B cBeTe TEOPUH DIEKTPOIUTHUECKOMN TUCCOIMALINN 1
57 | OcHOBaHMS B CBETE TEOPUH DJICKTPOIUTHUECKOMN TUCCOMALINN 1
58 Oxcuanl 1
59 | Conu B cBeTE TEOPHUH NEKTPOTUTUYECKON TUCCOLUAIUY. 1
60 | lIpakTuyeckas padora Ne 4. CBoiiCcTBa KUCIOT, OCHOBAaHUMH, OKCUJIOB U 1




COJIEH.

61 | BM I'enernyeckas CBs3b MEX/y KIacCaMH HEOPTaHWYECKUX COCTMHCHHH. 1
62 | YnpaxHeHUs Ha COCTABJICHHUE IIETIOYEK XUMUYECKUX MTPEBPAIICHUH. 1
63 IIpakTnueckas padora Ne SU I'eneTndeckas cBsI3bp MEX Iy KJIacCaMHu 1
HEOPraHMYECKUX COCAVHEHUMN.
64 | IlpomexkyTouyHas arTecranus. (B opme TecTa) 1
66 | OKHCIHMTENBHO — BOCCTAHOBUTEIILHBIC PEAKITHH. 1
65 | YnpaxHeHHs B COCTaBICHHUH OKUCIUTEIHFHO- BOCCTAHOBUTEIBHBIX PEAKIIUH. 1
67 | ColicTBa BeleCcTB M3y4eHHBIX KiaccoB B cBete OBP. 1
68 Pemenne 3aga4 no treme «PactBopenue PactBopbl. CBoiicTBa pacTBOpPOB 1
IEKTPOJIUTOBY
69 | O6oOmenne U cucTeMaTH3alus 3HaHW, PEeIIeHNe PACUSTHBIX 3a/1a4. 1
70 | Anamu3 mpomexyTodHoi artecranun. Mtoru kypca. 1




		2021-06-23T12:37:44+0200
	г. Калининград, ул. К.Маркса 65
	МАОУ СОШ № 4




