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Oo0mas xapakrepucrtuka kypca «Ilo3naBatejibanss XuMus»

Pabouas mporpamma 1o 3ieKTUBHOMY yueOHOMY mipenmetry «llo3HaBaTenbHast
XUMHUS» cocTaBiieHa Ha ocHOBe nporpammbl @unatooit C.H. [cOopHuk «Kypcbl mo
BbIOOPY: BBIOOD 32 BamH, yacTh 2 /Pen.-coct. JL.I'. IIpoiiueBa. — M.: Llentpxumnpecc.
2012]. Ha uzyuenue yueOHOTO mnpeamera «Xumus» B 10-11 kiacce mo yueOHOMY
mnany MKOY «Kacropenckas COII Nel» orBoautca 1 yac B Hemenmo. ITOro
BPEMEHU HEJIOCTATOYHOTO sl yTyOJeHHOTO M3YUEHUSI XUMUH, JIJIs1 PEIIeHUs 3aa9
MOBBIIIEHHOTO YPOBHS CJIOKHOCTH.

[Iporpamma »1€KTUBHOTO y4yeOHOro mnpeamera «Peiienue 3amady mo XuMum»
NpeIHa3Ha4YeHa [UIs  pACIIUpPEHUsT W YIUIyOJIeHWs 3HAaHUW TI0 XUMHUH, IS
dbopMupoBaHUsS yMEHUM pemiaTh 3aJadd BCEX H3YYEHHBIX THUIIOB, OCYIIECTBISATH
TEOPETUYECKUM CUHTE3 OpPraHUYECKUX COCIMHEHUM, COCTaBIATh OKHUCIUTEILHO-
BOCCTaHOBUTEJIbHBIX PEAKIUU.

B nporpamme peanusyroTCs MEXKIPEAMETHBIE CBS3M € MaTEeMaTHUKOM,
ouwosorueit, Qusnkol, reorpadueldd M IKOJIOTHEH, YTO IIO3BOJIACT YUaITUMCS
OCYILIECTBJISITh MHTETPALIMIO UMEIOIINXCS TPEACTABICHUN B LIEJIOCTHYIO KAPTHUHY.

JlonoJHUTENbHBIE 3HAHUA W NPAKTHUYECKHUE YMEHHUS, MPUOOPETCHHBIC
YYaIMMHUCS B TIPOIIECCE U3YyUCHUS JTAHHOTO Kypca, MOTYT CIIOCOOCTBOBATH PA3BUTHIO
HWHTEpeca K HayqyHoU paboTe, MOCTYIUICHUIO B BY3bl HA TEXHUYECKUE, MEAUITUHCKUE U

OKOJOIn4€CKHUE CIICHUAIbHOCTH.

HCJ’II/I H 3a1a94 3JICKTUBHOI'0O Kypca «Ilo3naBaTeIbHASI XUMHSD»

DNEeKTUBHBIA KYPC BBIMOJHAET Cleayomue GyHKIINN:

pa3BUBAET coJepKaHNEe OA3UCHOTO Kypca XUMHH, H3yUYCHUE KOTOPOTO OCYIIECTBIISICTCS
Ha MUHUMAaJILHOM 00111€00pa30BaTeIbHOM YPOBHE;
MO3BOJISICT IIKOJBHUKAM YJOBJIETBOPUTH CBOW TIO3HABaTEIbHBIC IOTPEOHOCTH W

MMOJYUYHUTDb JOIIOJHUTCIIbHYIO ITIOATOTOBKY

Ilenu snekmuenozo Kypca:



BOCIIMTAaHUE JIMYHOCTH, HMMEIOUIEH pa3BUTOE €CTECTBEHHO-HAYYHOE BOCIPUATHE
IPUPOIBL;

pa3BUTHE TBOPUYECKOTO NOTEHIIMAJIA YYALUXCS;

pa3BUTHE TIO3HABATEIBHON JESITEIbHOCTH YYalllMXCs 4Yepe3 AaKTUBHbIE (QOpPMBI U
METO/1bl O0YUYECHHUS;

3aKpeIUIeHne, CUCTEMATU3alMsl 3HAHUH yJaluxcs 0 XUMUH;

O6y‘{CHI/IC ydamuxcsa OCHOBHBIM ITOAXO0JaM K pCIICHUIO PACUCTHBIX 3a1a4 I10 XMMUH.

3aoauu rnekmueno2o Kypca:

YUYUTh yYAIIUXCs IPUEMaM PELIEHUs 3a1a4 Pa3IM4YHbIX TUIIOB;

3aKpEIUIATh TEOPETUYECKHE 3HAHUSA, YYUTh TBOPYECKM NPUMEHATH HX B HOBOU
CUTyalluy;

CIOCOOCTBOBaTh MHTErpalMy 3HAHUM Y4YallUXCS, IMOJIYYEHHBIX MpU HU3yYEHHUH
MaTeMaTHKU U (PU3UKU TpHU PELICHUH PAaCUETHBIX 3aja4d [0 XUMUH;

MPOJIOJKUTE (POPMUPOBAHUE YMEHUS aHAJTU3UPOBATH CUTYALIMIO U JI€NIaTh IPOTHO3BI;

pa3BHUBATHh y‘-Ie6HO-I(OMMYHI/IKaTI/IBHBIe HaBBIKH.

MecTo Kypca «Ilo3naBaTejbHasi XUMHSA» B y‘leﬁHOM IJIaHe

- denepanbHBIA TOCYIAPCTBEHHBIA 00pa30BaTENIbHBINA CTAHAAPT CPEAHETO OMpPENeseT
AJIEKTUBHBIE KYpChl KaK HEOTHEMIIEMYKO YacTh OOpa30BaTENIbHOM JESTEIbHOCTH.
[Tomrmo y4eOHOTO MjIaHa MOXKET COCTABIATHCA IUIAH, PETNIAMEHTHUPYIOMIMA 3aHATHUS
ANIEKTUBHBIX KYpPCOB.

- YueOHubiii kypc «llo3HaBarenbHas XUMUS» PEKOMEHAYETCS [UIsl  pealn3aluu
CECTECTBEHHO HAay4yHOro HampasieHus B 11 kmacce. BenuunHa HenenbHOU
o0Opa3oBaTesbHOW HArpy3Ku (KOJM4YecTBO 3aHATHI) — 1 yac B Henento (34 4 3a ron). B
COOTBETCTBUM C IPOM3BOACTBEHHBIM KaJ€HJAapeM JaHHas pabodas Mporpamma
yuuTens paccyuTana Ha 31 yueOHbIi yac. 3 yaca BbIIAAAET B CBSI3U C MPA3JHUYHBIMU
JHSIMM.

IleHHOCTHBIE OPMEHTHPBI COIEPKAHUA Y1eOHOI0 Kypca



[{leHHOCTHBIE OPUEHTHPHI Kypca XUMHUU B CPEAHEH IIKOJIE OMPEEsIoTCs crienuuKoi

XUMUU KaK Haykd. [[oOHSITHE «IIEHHOCTW» BKIIFOYAET €AMHCTBO OOBEKTUBHOTO (CaM OOBEKT)
U CyOBEeKTHUBHOTO (OTHOIIEHUE CyOBEKTa K OOBEKTY), MO3TOMY B Ka4e€CTBE I[EHHOCTHBIX
OPHUEHTHUPOB XMMHUYECKOTO 00pa30BaHMS BBICTYMNAIOT OOBEKTHI, H3ydaeMbIe B Kypce XHMHH,
K KOTOpOMY y o0ydaromuxcst GOpMHUPYETCS IICHHOCTHOE OTHOIICHHE. [Ipu 3TOM Bemymyro
pOJIb UTPAIOT MO3HABATEIbHBIE LIEHHOCTH, TaK KaK JaHHBIA Y4eOHBIM MpEIMET BXOIUT B
Ipynmny TpPeIMETOB IT03HABATCIIBHOTO ITMKJIA, TJIABHAs IICJIb KOTOPBIX 3aKII0YaeTCs B
U3YYEHUH TPUPOJIBI.
OcCHOBY TMO3HABAaTENbHBIX IIEHHOCTEH COCTABIISIOT HAy4YHBIE 3HAHMS, HAYYHBIE METOJIbI
MO3HAHUSA, a IIEHHOCTHBIC OpHEHTAIuu, (QopMupyemble y OOydYaloImMXCS B MPOIECCe
W3YUYCHUS] XUMUH, TPOSIBIISIOTCS:

e« B TMpPU3HAHUM I[ICHHOCTH HAYYHOTO 3HAHHWS, €ro IPaKTUYECKOH 3HAYMMOCTH,

JOCTOBEPHOCTH;
e B IEHHOCTH XMMUYECKUX METOJIOB UCCIEAOBAHUS )KUBOM U HEKUBOW TTPUPOIDL;
e B TIOHMMaHWHM CJIO)KHOCTH M IMPOTHBOPEUYMBOCTH CAMOTO IpoIlecca IMO3HAHHUS Kak
M3BEYHOTO CTPEMIICHHS K UCTHHE.
B kadectBe OOBEKTOB IIEHHOCTEH TpyAa M ObITa BBICTYIAIOT TBOPYECKAash CO3WJATEIbHAs
JeSTENBHOCTD, 370POBBIM 00pa3 JKW3HU, a IIEHHOCTHBIE OPUEHTAIlUU COJEPKaHUS Kypca
XUMHUHU MOTYT pacCMaTpUBATHCS Kak (opMupoBaHUE:

e YBKHTEIHHOTO OTHOIIEHUS K CO3HMIATEIBLHOM, TBOPUCCKOM NEITEILHOCTH;

e TIOHMMaHHS HEOOXOIUMOCTH 37J0POBOTO 00pa3a KU3HH;

e TOTPEOHOCTU B OE€3YCIOBHOM BBIMOJHEHUU MPaBUI O€30MAaCHOTO MCIOJIb30BAHUS

BCIIICCTB B ITOBCCIHEBHOM KU3HU;

e CO3HATEJBHOIO BHIOOpa Oymy1iei mpodeccnoHaIbHON JeSTENHHOCTH.

Kypc xumuum o6nagaeT BO3MOXHOCTSIMHU Juisi (OPMHPOBAHUS KOMMYHHKATHBHBIX
[IEHHOCTEH, OCHOBY KOTODPBIX COCTABJISIOT TpoIecc OOIIeHusi, TpaMOTHas pedb, a
[IEHHOCTHBIC OPUEHTAIIMY HAMPABIICHBI HA BOCTIUTAHKUE Y yUaITUXCS:

e TIPAaBWJIBHOTO HCIIOIH30BAHUS XUMUYECKON TEPMHUHOJIOTUH U CUMBOJIUKH;

e TOTPEOHOCTH BECTH JHWAJIOT, BBICAYIINBATH MHEHHE ONIMOHEHTA, y4acTBOBATh B

OUCKYCCHH,



CIIOCOOHOCTH OTKPBITO BBIpaXaTh M apryMEHTUPOBAHHO OTCTAMBATh CBOIO TOYKY

3pEHUsL.

Ilnanupyemblie pe3yabTaThl 0CBOEHHUS BbIIYCKHUKAMH OCHOBHOM HIKOJIBI
NMporpamMmal 3JeKTUBHOTO Kypca «Ilo3HaBaTe/ibHAs XUMHUA»

[Iporpamma o0ecrieunBaeT JOCTHIKEHUE CIEAYIONIUX PE3yJIbTaTOB
OCBOEHHUS 00pa30BaTeIbHON IPOrpaMMBbl CpeTHEr0 00IIero oOpa3oBaHus:
JIMYHOCTHBIE Pe3yJbTAThI:

- c(hOpMUPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

pPa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKHU;

- c(hopMHPOBAHHOCTH OCHOB CaMOPAa3BUTHS W CAMOBOCIIUTAHHUS B COOTBETCTBUH C

00IIIeUeTIOBEYECKMMHU  IIEHHOCTSIMU M HWJeaJlaMd  TPaXKJAHCKOTro  OOIleCcTBa;

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEbHOM, TBOPYECKON M OTBETCTBEHHOM

JIEeATENBHOCTH;

- HaBBIKM COTPYJAHHYECTBA CO CBEPCTHUKAMH, B3pOCIBIMH B 00pa3oBaTEILHOM,

y4eOHO- HCCIIeIOBATEIIbCKOMN AeATeIbHOCTH;

-TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO, B TOM YHCIE CaMOOOpa3OBaHUIO;

CO3HATEJIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOPA30BaHUIO KaK YCIOBHUIO yCIEUTHOMN

po¢eCCHOHATILHON U OOIIICCTBEHHOM JICSITCIIHBHOCTH;

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

- IPUHATHUC U pCaJIn3alliO HGHHOCTGﬁ 3A0pPOBOTIO U 0e30macHoro 06pa3a KHN3HU,

- OCO3HAHHBII BBIOOD Oynyumeid mnpodeccuu U
BO3MOKHOCTEN peanuzanuu COOCTBEHHBIX KU3HEHHBIX IUIaHOB;
- c(OpMUPOBAHHOCTb DKOJIOTUYECKOTO MBILLIJIEHUS,
NOHUMAaHUS BIIUSTHUS COLIMAJIBHO- 3KOHOMHUYECKHX MTPOLIECCOB Ha

COCTOSIHHUE TTPUPOJTHOMN U COLUAIIBHOW CPEBI.
MeTanpeaMeTHbIe pe3yJbTaThl:
- YMEHHUE CaMOCTOSITENILHO ONPENEIISTh LENH AEITEIbHOCTH U COCTABIISATH IJIAHbI

ACATCIIBHOCTH,



- CAMOCTOSITEJIBHO OCYILECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH AEATEIBHOCTD;

- ACTOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTHKEHUS IOCTABICHHBIX LIEJIEH

Y peAIN3aluu [LUIAHOB JEATEIbHOCTH,

-yMEHHE MPOAYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBATH B MPOLIECCE COBMECTHOM

JEATENbHOCTH, YUYATHIBATh MO3ULIMU JPYTUX YUYACTHUKOB JECATEIBbHOCTH;

- BJIaJICHUE HABbIKAMM MO3HABATEIHHOM, Y4eOHO-UCCIIeI0BATEIhCKON U MMPOEKTHOM

NeSTENbHOCTH, HABBIKAMU pa3peleHus Mpoosem;

- CIIOCOOHOCTh U TOTOBHOCTBH K CAMOCTOSITEIbBHOMY MOUCKY METOJIOB PEIICHUS

IIPAKTUYECKUX 3a7a4, IPUMEHECHUIO PA3JIMYHbIX METOI0B [IO3HAHUS,

- TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEIbHOMMH(POPMAIMOHHO-

MTO3HABATEIBHOU JIESITEIbHOCTH, BKJIIOUAsl YMEHUE OPUEHTUPOBATHCS B PA3IIMYHBIX

HMCTOYHUKAX UH(POpPMAIIUH;

- KpUTHYECKH OILIEHMBaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO, MOIYYAEMYIO W3

Pa3NUYHBIX HMCTOYHUKOB, YMEHHE HCIOJb30BaTh CpEJACTBA MHGOPMAIIMOHHBIX U

KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U

OpraHW3allMOHHBIX 3a/lad C COOMIOJICHUEM TpPeOOBAaHUN JPrOHOMUKH, TEXHUKH

0€30MacHOCTH, TUTHEHBI, PeCcypcocOepeKeHus], MPABOBbIX M ITHUYECKUX HOPM, HOPM

nH(pOpMaIIMOHHON 0€30MaCHOCTH;

- BJIQJCHUE SI3BIKOBBIMH CPEJICTBAMHU - YMEHHUE SICHO, JIOTUYHO WM TOYHO M3JIararhb

CBOIO TOUYKY 3PEHUS, UCIIOIb30BaTh aJICKBATHBIE S3bIKOBBIE CPEACTBA;

IIpeameTHBbIE pe3ybTATHI:

- 3HaTh U MOHUMATh OCHOBHBIE 3aKOHbI U TEOPUU XHMHH, MPUMEHITh UX MpPH

pEILICHUH NMPAKTUYECKUX U PACUETHBIX 33134,

- 3HATh AJITOPUTMBI PEIIECHUS 3aJlad Pa3HBIX THUIIOB, PA3HBIMHU CIIOCOOAMH; pacUETHBIC
bopMyIIbI.

- yYMETh COCTaBJISITh YPABHECHUS XHUMHUYECKUX PEAKIHUN W BBINOJHATH PACYETHI IO

HUAM, BBINOJHATH pACUEThl I HAXOXICHHUS MPOCTEUILEH, MOJIEKYJISPHOU U

CTPYKTYPHOU (pOPMYJT OPraHUuYECKUX COEAMHEHMI;

- IPOBOJUTH CAMOCTOSATENbHBIN NOMCK XMMUYECKON HH(POPMALIUU C UCIIOIb30BAHUEM

Pa3JINYHbIX HCTOYHHKOB (Hay‘lHO-HOHYHSIpHLIX HSIIaHHﬁ, KOMIIBIOTCPHBIX 0a3
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JaHHBIX, pecypcoB MHTEpHETa); WCIOIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH JIIsI
00pa0boTKH, Mepeaayd W NPEJCTABICHUS XHUMHYECKON HMH(DOpPMAIMKA B Pa3IUYHBIX
dbopmax;

- HCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMCHHS B IMIPAKTHUECKOMN JEATEIHPHOCTH H
MIOBCEIHEBHOM JKM3HHM i1 OOBSCHEHHUS XUMHUYCCKHUX SIBJICHUH, MPOMCXOMSIIUX B
npupoze, ObBITY W Ha MPOM3BOJCTBE, OIPEACIICHUS BO3MOXHOCTH IPOTEKAHHS
XUMHUYCCKHUX IPEBPAICHUA B PA3JIMYHBIX YCIOBUSAX M OLICHKH HMX IOCJICICTBUM;
9KOJIOTUYECKU TPaMOTHOTO TIOBEJCHHUS B OKPYXKAIOIICH CpeJe; OICHKH BIIHSHHSI
XUMHYECKOTO 3arps3HCHHsI OKPYKAIOIMIEH Cpelbl Ha OPraHW3M YeJOBEKa M JApYyTHe
KUBBIC OpPTaHHW3MBI, OE30MaCHOrO OOpalleHUsT C TOPIOYUMH M TOKCHYCCKHUMHU
BEIICCTBAMH, JJAOOPATOPHBIM 000PYOBAHUEM; PUTOTOBIICHUE PACTBOPOB 33 IaHHOM

KOHIIEHTpAIMHU B OBITY M Ha IPOU3BOICTBE.

Tpebosanusa K 3HAHUAM U YMEHUAM YUAULUXCAL.
ITocne u3yyeHus: JaHHOTO JIEKTUBHOTO KypcCa yUyallluecs: JOJHKHbI 3Hamby.

e  CIIOCOOBI PEIICHUS PA3IMUYHBIX THUIIOB 3314,

e OCHOBHBIE (DOPMYJIBI U 3aKOHBI, IO KOTOPBIM ITPOBOJISITCS PaCUEThI,

e CTaHJAPTHBIC AJITOPUTMBI PELICHUS 3a1a4.
[Tociie n3yyeHnss JaHHOTO AJIEKTUBHOTO KypCa YUYalIUECs TOJKHBI YMemb.:

e pelIaTh paCYETHHIE 3aJ]a4U PA3IUYHBIX TUIIOB;

e YETKO MPEACTABJIATH CYIIHOCTh ONMCAHHBIX B 3a7a4€ MPOLECCOB;

e BHUJETh B3aUMOCBSI3b IMPOUCXOAIINX XUMHUUYECKUX TIPEBPAIICHUA W HM3MEHCHUI
YUCJICHHBIX TapaMeTPOB CUCTEMbI, OIIMCAHHOW B 3a7a4€;

« paboTaTh CAMOCTOSTEILHO U B TPYIIIIC;

e CaMOCTOSITEJILHO COCTAaBIIATh THIIOBBIE XMMUYECKHE 3a]1a4l U OOBSICHSATh X PEIICHNUE;

e BJIQJIETh XUMUYECKON TEPMUHOJIOTUEN;

e TI0OJIb30BATHCSl CHPABOYHOW JUTEPATYPOH MO XMMHUHU [Jisi BbIOOpA KOJIMYECTBEHHBIX
BEJINYMH, HEOOXOIUMBIX JJIsl pEIICHUS 3a]1ay.

®opMaMHU OTYETHOCTH 110 U3YYCHHUIO JAHHOI'0 JJIEKTUBHOI0 Kypca MOI'YT ObITh:

« 3a4€T MO PEHICHHIO 3314 (110 MaTepHaly KaXKJI0i TeMBbl)



[Ipoiing naHHBIN Kypc, ydanmecss IpUoOPETyT CISAYIONINe YMEHUS U HABBIKU: CMOTYT pelliaTh
3a/1a4d MOBBIIIEHHOTO YPOBHSI CJIIOKHOCTHU U3 COOPHUKOB 3aj/1ay Ha 0a3ze 3HaHUM
0011e00pa30BaTEIbHON IIIKOJIBI.
Kpumepuu oyenusanus ymenutl yuawuxcs peuiams paciémmvle 3a0a4u.
OTMeTKa «5»: B JIOTHYECKOM PACCY ACHUU U PEIICHUU HET OIIMOOK, 3a/laua perieHa
parMoOHAILHBIM CITIOCOOOM.
OTMeTKa «4»: B JIOTUUECKOM PACCy>XKJICHUU U PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO 3aja4a
pelieHa HepaluoOHAIBHBIM CIIOCOO0M WITH JIOMYIIIEHO He 00iee IBYX HECYIIECTBEHHBIX OITHOOK.
OtmeTKa «3»: B JIOTHYECKOM PACCYKIACHUH U PEIICHUH HET OIIMOOK, HO JIOITyCKaeTcs
CYIIIECTBEHHAsI OIIMOKA B MATEMaTUYECKUX pacyueTax.
OTMmeTKa «2»: UMEIOTCS CYIIECTBEHHBIE OITMOKN B JJOTHYECKOM PACCYXKIACHUH U B PEIICHUH.
Kpumepuu oyenusanus nucbmeHHbIX KOHMPOLLHBIX PAOOM.:
OtMeTKa «5»: OTBET MOJIHBIN U MPaBUIILHBIN, BO3MOKHA HECYIIIECTBEHHAs OLIMOKA.
OtMmeTKa «4»: OTBET HETOJIHBIN WU JOIMYIIEHO HE 00Jiee ABYX HECYIIECTBEHHBIX OIMOOK.
OtMmeTka «3»: paboTa BBINOJHEHA HE MEHEe YEM HaIlOJIOBUHY, JOIMYIIEHA OJHA CYIIIECTBEHHAS
OIIMOKa U TIPH TOM J[BE-TPHU HECYIICCTBEHHBIE.
OtmeTKa «2»: paboTa BBIMOJHEHA MEHBIIIE, YEM HAIIOJIOBUHY, WIH COACPIKUT HECKOIBKO
CYIIIECTBEHHBIX OIIUOOK.
OcHoBHoe cogep:xaHune yue0HOro kypca «llo3HaBaTejabHasi XUMHD)
Tema 1. PacyeTsl 10 XUMHYECKHM (pOPMYJIAaM M YPABHEHUAM XMMHUYECKUX pPeaKuul
(12 v)
OCHOBHBIE KOJMYECTBEHHBIE XAPAKTEPUCTHUKHU BEIIECTBA: KOJWYECTBO BEIIECTBA,
Macca, 00bEM.
MaccoBasi, 00beMHasi 1 MOJISIpHAs J0JIsl BElIecTBa B cMecu. MaccoBas 07 dJIeMeHTa
B COCIMHCHUM.

[Ipocreiimas nian smnupudeckas popmyia. VMicTuHHas WM MOJIEKYJsipHas popMya.
XUMHUECKOE YpaBHEHHE, TEPMOXUMHUUYECKOE YpaBHEHUE, TEIIIOBOM 3(PHEeKT XUMUIECKON
peakuun. CTEXHOMETPUUECKHE pacdyeThl. BBIX0OA MPOAYKTa pEaKIIHH.

Tema 2. CTpoeHnne aToma 1 cTpoeHHe BemecTsa (3 1)

SAnpo: mpoToHBI U HEUTPOHBL. M30TOMBI. DNEKTPOHBI. DJIEKTPOHHAS 000JIOYKA.
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DHepreTuyeckuit ypoBeHb. OCOOEHHOCTH CTPOCHHS JJICKTPOHHBIX OOO0JOUYEK aTOMOB
3NEeMEHTOB 4-ro W 5-ro mnepuonoB mnepuoanueckour cucrembl [[. M. Menaeneesa
(mepexomHbIx 3neMeHTOB). [loHATHE 00 OpOWTANAX. S- U p-opOUTATU. DIEKTPOHHBIC
KOH(UTYpallui aTOMOB XUMHUYECKHUX IJIEMEHTOB.

Tema 3. Xumuueckue peakuu (8 4)

Peakiuu coeguHeHus, paszioKeHHs, 3aMEIIeHUs] 1 OOMEHa B HEOPraHMYECKOW U
opraHuyeckor xumuu. Peaknum 5k30- U dHAOTEepMHUYecKue. TemioBoil Addext
XMMHUYECKON PEAKIMU U TEPMOXUMUYECKUE ypaBHEHUA. Peakum ropenuns, Kak 4acTHbIN
CIIy4au SK30TEPMHUUECKUXPEAKIIUH.

CKOpOCTh XMMHYECKOM peaKUUU. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIHMHU OT
MPUPOABl  PEATHPYIOIIMX  BEIIECTB, KOHIEHTPAUMH, TEMIIEPATYpPbl,  IUIOLIAJN
MMOBEPXHOCTH CONPUKOCHOBEHHUSI W KaTanu3aropa. Peakium roMo- W TE€TEPOreHHBIE.
[lonatue o katanuze U Katanuzaropax. @epMeHTH Kak OMOJOTHYECKUE KaTalu3aTophl,
ocobeHHOocTH uX (yHKIMOHUpoBaHUs. HeoOpaTumbie M 00paTUMble XUMHUYECKHE
peakiuu. CoCTOSIHHE XUMUYECKOTO0 PAaBHOBECHS Il 0OpAaTUMBIX XMMUYECKUX PEaKIU.
CriocoObI CMENIeHUS] XUMHYECKOTO PAaBHOBECHSI.

Teopus anexTponuTHueckas auccouuranus. Kuciorsl, OCHOBaHUS M COJIU C TOYKH
3pEHUSI TEOPHUM DJIEKTPOJUTHYECKOW JTUCCOLHUALUU. HeoGpatumebrii  ruaponus.
Oo6parumebrii Tuaponu3 coieid. CreneHb okuciieHus. OnpeaeneHue CTEIICHN OKUCICHUS
no ¢opmyne coenuHeHus. [loHsITHE 00 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.
OKucneHne U BOCCTAaHOBIICHUE, OKUCIIUTENb U BOCCTAHOBUTEIIb.

DIIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MTPOLIECC. DIEKTPOIIU3 PACILIABOB
Y PacTBOPOB.
Tema 4. Heoprannyeckasi xumus (4 4)

B3aumopeiicTBue MeTamsioB ¢ HeMeTaulaMHu (XJIOPOM, CEpPOd U KHUCIOPOIIOM).
B3aunmopnelcTBue  MIETOYHBIX W HIEJOYHO3EMEIBHBIX ~ METAIUIOB C  BOJAOM.
DNEeKTPOXUMHUYECKUN psifi HaOpsDKEHUHM MeTauioB. B3aumojeiicTBue MeETaioB C
pacTBOpaMu KHUCJIOT U COJIel. AIFOMUHOTEPMUS. B3anmoaelcTBrue HaTpus ¢ 3TAHOJIOM U
dbenonom.  CpaBHUTENIbHAS XapaKTEPUCTHKA TaJIOT€HOB Kak HauMOoJiee TUIUYHBIX

HpC,ZICTaBI/ITGJIGﬁ HeMeTa/uI0B. OKUCIMTEIILHBIC CBOMCTBA HEMETAJIJIOB (BBaHMOﬂeﬁCTBHC
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C MeTaJulaMM U  BOAOpPOJOM). BoccraHoBuTENbHBIE  CBOMCTBA  HEMETAJJIOB
(B3aumopeiicTBue ¢ 0Oosee BIEKTPOOTPUIATEILHBIMUA HEMETAIaMUd M CIOXKHBIMHU
BelecTBaMU-okucuTesiMu).  Knaccudukamus Kucinor. XUMHUYECKUE CBOMCTBA KUCIIOT:
B3aMMOJICHCTBUE C METaJUIaMU, OKCUAAMU METAJUIOB, THAPOKCUAAMHU METAIIOB, COJIAMH,
cnuptamu (peakius srepudukanyn). OcoOble CBONCTBA a30THOM U KOHUEHTPUPOBAHHON
cepHoit kuciotel. OcHOBaHMS, UX Kiaccupukanus. XUMHUUYECKHE CBOMCTBA OCHOBAHMIA:
B3aUMOJICMCTBUE C KHUCIOTaMHU, KUCJIOTHBIMM OKCHJAMU U COJIAMHU. PasnoxkeHue
HEPACTBOPUMBIX OcCHOBaHUU. Krnaccudukarus coneii: cpenHue, KHUCIble U OCHOBHBIC.
XHUMHUYECKHUE CBOMCTBA COJICH: B3aUMOJCHCTBHUE C KUCJIOTaMH, IIeJIoYaMHi, METaljlaMyd U
cossimMu. [IOHATHE O TEHETUYECKOW CBSI3M M I'€HETUYECKUX psafax. | eHeTudeckuil psjg
MeTaiia 1 HemeTtaia. OCOOEHHOCTH T€HETHUECKOT O psiia B OpraHMYECKON XUMUHU.
Tema 5. Oprannyeckasi xumus (4 4)

XVWMHYECKHE CBOMCTBA AJIKAHOB, aJIKEHOB, aJKWHOB. CIUPTOB, ()EHOJIOB, albJAECTUIOB,

Kap6OHOBBIX KHCJIOT. HOJII/IMepBI. ['eneTnueckas cBsI3b KJIacCOB OPraHNYCCKUX BCIUICCTB.

TEMATHUYECKOE IINTAHUPOBAHUE

No /11 HaumenoBanune TeMel KonnuecTBO yacos

1 Tewma 1. PacueTsl no xumuueckum popmyaam u 12

YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ

2 Tema 2. CTpoeHUe aTOMa U CTPOCHUE BEIIECTBA 3

Tema 3. XuMuueckue peakiuu

4 Tema 4. Heopranuueckasi Xumus 4

10




Tema 5. Oprannueckast XUMHs

Hroro

31
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KanenaapHo - TeMaTn4eckoe nJIaHUPOBaHUE Y4e0OHOI0 Kypca

«Ilo3naBaTeibHASI XUMMSD»

Konunuect Tema 3aHsTHS Tun 3aHaTHA Hara | [lara
Ne | Bo wacos mwiad | gaxr
n/n
Tema 1. PacueTsl o XuMu4ecKuM (popMyJiaM U YPABHEHUSIM XUMUYeCKUX peakuuii (12 4)
1. 1. Haxoxnenne MonekynsspHOM Maccel BemecTB. Pacder | BBongHoe 3amstue. | 4.09
MacCOBOM JI0JIM 3JIEMEHTA B BEILIECTBE. Ypok pELICHHUS
3a/1a4
2. 1 Pacuer maccoBoi 10au poayKTa B cMecU. Beruucienue | Ypok pewenus | 11.09
MacCOBOM J10J1M BEILECTBA B PACTBOPE. 3a1a4
3. 1 PacdeTbl 00beMHBIX OTHOILIEHUH Ta30B MPH XUMHUYECKUX | YPOK pemenus | 18.09
peakuusix. 3a/1a4
4. 1 PacueTHble 3a/1a4n 110 YPAaBHEHNUIO XUMUYECKUX PEAKINMN | YPOK pemenus | 25.09
(Mo U3BECTHOM Macce) 3as1a4y
5. 1 PacuerHble 3a1auu 110 YPaBHEHUIO XUMUYECKUX PEAKLIUN | YPOK pemenus | 2.10
(o0 u3BeCTHOMY 00BEMY) 3a/1a4
6. 1 Pacdetsl TemmoBoro adekra peakium. VYpok pemrenus | 9.10
3a1a4
7. 1 Pacuersl MaccoBOoMl J0AM MPOAYKTAa PEAKIUU OT | YPOK pemenus | 16.10




TEOPETUYECKH BO3MOMKHOTO. 3a1a4
8. 1 Pacuersr 00BeMHOW [ONIM MPOAYKTa peaKkIuH OT | YPOK pemenus | 23.10
TEOPETUYECKH BO3MOXKHOTO. 3a/1a4y
9. 1 Pacuer Maccel, KOJIMYECTBA BEIIECTBA NPOIYKTA | YPOK pemenus | 13.11
peaxiuu, eciau OJHO BEIIECTBO AAHO B U30BITKE. 3a/1a4y
10 1 Pacuer macchl, o0beMa MpoOAyKTa peakivu, €CiIu OAHO | YPOK pemenus | 20.11
BEIIECTBO JaHO B U30BITKE. 3a1a4
11 1 Pacyer mMacchl M KOJIMYECTBA BELIECTBA IPOIAYKTa | YPOK pewenus | 27.11
pEaKLNH, €CIU OJJHO BEIIECTBO JAHO C IIPUMECIMH. 3a/1a4y
12 1 Pacuer maccel 1 00beMa MPOJYKTa PeaKiluu, €Ciau OJHO | YPOK pewenus | 4.12
BEILIECTBO JIAHO C MPUMECSIMHU. 3aj1a4. 3ayeT
Tema 2. CTpoeHnne aToma u cTpoeHue BemiecTtna (3 4)
13 | CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB. Ypok pemenus | 11.12
3a/1a4
14 | THUIBI XUMUYECKOU CBSI3H. Ypok pewenus | 18.12
3a1a4
15 1 THUIIBI KPUCTAIIINYECKUX PELIETOK. Ypox pemennus | 25.12
3a1a4. 3a4eT

Tema 3. Xumnueckue peakuuu (8 4)




16 Knaccudukanus XuMu4ecKux peaxiui. Ypok pewenus | 15.01
3as1a4y

17 CkopocTh XUMHYECKOHM peakiuu. Pemienue 3aaad. Ypok pemenus | 22.01
3as1a4y

18 OOpaTUMOCTh XMMHYECKOM peakiuu. XHUMHUYECKoe | YPOkK pewenus | 29.01

paBHOBECHE U CIIOCOOBI €70 CMEIICHHUS. 3as1a4y

19 Teopust 3JIEKTPOIUTUUECKON AUCCOIUALIUH. Ypok pemenus | 5.02
3a/1a4y

20 Peakiiun nonHoro oOMeHa. Ypok peuenus | 12.02
3as1a4y

21 IMmaponns. Ypok pemenus | 19.02
3as1a4y

22 OKHUCIUTENIHPHO — BOCCTAHOBUTEIIbHBIE PEAKITUU. VYpok pemenus 3a7 | 26.02
Ypok pelieHus
3a/1a4y

23 DIIEKTPOIIH3. Ypok peuenus | 4.03

3a71a4. 3a4eT

Tema 4. Heoprannueckas xumus (4 4)




24 1 XUMHUUYECKHE CBOWCTBA MPOCTHIX BELIECTB — METAJIIOB. Ypok pewenus | 11.03
3a/1a4

25 1 XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJIOB. | YPOK pemenus | 18.03
3a1a4

26 1 XUMHUYECKHE CBOMCTBA OKCHUJIOB, THIPOKCHJIOB. Ypok peuienus | 8.04
3as1a4y

27 1 Pelienue 1ienovex ypaBHEHUN XUMUYECKUX PEAKIIUH. 3auer 15.04

Tema 5. Oprannuyeckas xumus (4 4)

28 1 XUMHUUYECKHE CBOWCTBA YIJIEBOJOPOIOB. Ypok peuienus | 22.04
3a/1a4

29 1 XUMHYECKHE CBOMCTBA CIUPTOB, (DEHOIIOB Ypok pewenus | 6.05
3as1a4y

30 1 XUMHUYECKHE CBOWCTBA AJIBACTHAOB U KUCIIOT. Ypok pemenus | 13.05
3a/1a4

31 1. Htorosoe 3anstue Ypok pemenus | 20.05
3a/1a4

Y4eOHO0 — MeTOANUYECKOe o0ecIieueHue

Jlnsa yuumens.




—

W

A

[Iporpamma kypca xumuu it 8-11 kiaccoB 001eodpazoBarenbHbIX yupexxaenuit (aBtop ['adpuensn O.C.).

HMaiineko B.M. Kak HayuuTh IIKOJBHUKOB pelIaTh 3a/1a4d 10 opranndeckoi xumuu. — M.: [Ipocsemenue, 1992.

rpemmiep I'.1., XoxnoB A.N. Metoauka pacueTHbIX 3a1a4 1o xumuu 8-11 kiaccos. — M.: [Ipoceemenue, 2001.

Jna yuwawuxcs.

Ky3bmenko H.E. Yuunce pemats 3anaun no xumuu. — M.: [Ipocsemenue, 1986.
Kyssmenko H.E., Epemun B.B. Xumus s abutypuenToB u yuamuxcs. — M.: Ok3amen, 2003.
JInaun P.A., Monouko B.A. Xumus qis aburypuento — M.: Xumus, 1993.
Mapmanosa I'.JI. 500 3agau no xumuu. 8-11 knacc. — M.: M3nar-mkona, 2000.
Cnera JI.A., Xonun 1O.B., Yepnniii A.B. KonkypcHble 3aauu 1Mo XUMHHU C pemieHusiMu. — MockBa-XapbskoB: Hiekca-
ruMHaszus, 1998.

Xomuenko ['.I1., Xomuenko N.I'. CoopHUK 3a1a4 110 XUMUHU ISl TOCTyHaOMuX B By3bl. — M.: HoBas BosiHa, 1996.



Ilpunosxncenue 1.

OcHoeHble Xumuueckue u puzuyeckue eeuduHbl, hopmyol.

1.Konuuecmeo sewiecmea, Monapuslii 00bem 2a3o6
Onpeoenenus:
MoJib — Tako€ KOJIMYECTBO BEIIECTBA, B KOTOPOM cojaepkutcs 6-10 23 MoJieKys 3Toro
BEILIECTBA.
Mouasipaas macca — Macca | MOJIb BelllecTBa.
IMocTosiHHAsE ABOraApo — YKCIIO MOJIEKYJI, coaepkaiieecs B 1 Moib r00oro BemecTsa - 6-10
23
MoJsipHbIi 00beM — 00bEM ra3a KOJIMYEeCTBOM BellecTBa | MOJIb, U3MEPEHHBIN npu H.y. — 22,4
J1/MOJIb
OTHOCHTEJbHAA JIOTHOCTH ra3a — OTHOIIIEHHE MACChl ONPEIETICHHOr0 00bema ra3a K Macce
TaKoro ke 00beMa Jpyroro raza
3aKoH ABOrajpo: OAMHAKOBbIE 00BEMBI PA3IMYHBIX Ta30B IPHU OJMHAKOBBIX YCIOBHSIIX
coziepKaT OJJMHAKOBOE YHCIIO MOJIEKYJ
CaencrBue U3 3aK0Ha ABOTaJIPo: NPU OJTMHAKOBBIX YCIOBUAX | MOJB JIFOOOTO ra3a 3aHUMAaeT
OJIMHAKOBBIA 00BbEM
3aKoH 00beMHBIX OTHOIICHUI: TIPU OJMHAKOBBIX YCIOBUSIX 00bEMBI I'a30B, BCTYMAIOIINX B
pEaKIMIo, OTHOCSTCS APYT K APYTY, a TaKkKe K 00beMaM raz000pa3HbIX NPOAYKTOB Kak
HEOOJIbIINE 1IeJIbIE Ynciia
BykBeHHbIE 0003HAYECHUSA:
KomnmuecTBo BeniecTsa — n
Moutsipablii 00beM — Vm
Monspuas macca - M Macca - m
Yucno monekyn — N
[TocrostnHaast ABorajnpo - Na
O6bem — V
OTHOcHUTeNbHAs TUIOTHOCTD rasa mo Jpyromy razy — D
[InoTHOCTH BemiecTBa - p
OcHoBHBIE popMyIIBl: N=1n=; n=; D=; m=p-V
Cucrema equHUILL:
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Mac | Konuyec | Momsip | O6b | Monsipa | Yucno

ca TBO Has eM BII ABoraapo

(m) | BemectB |Macca | (V) |o0bem | (Na)

a(n M) (Vm)
OCHOB | T MOJIb r/MOJIb | 1T a/monmb | 66-10 23
Hasl MoJIeKy/
MOl b

B KT KMOJTb Kr/ M3 M3 66-10 26
1000 KMOJTb /KMOJTb | MOJIEKYJ1/
pa3 MOJI b
00JbII
e
B ML | MMOJb Mmr/ M1 | vt/ 66-10 20
1000 MMOJIb MMOJIb | MOJIEKYJI/
pa3 MOJI b
MEHBIIT
e

BykBennbie 0003HaUCHMS

2.MaccoBast 10J11.

0 — MacCoBasi JOJIA (B JOJIIX OT OCJI0I0 UJIN B %)

Ar — oTHOCHUTEIbHAs aTOMHAs Macca 3JIeMEHTa

Mr — oTHOCHUTEIbHAS MOJICKYJISIpHAA MaCCa XUMHYCCKOI'O COCAMHCHUA

OcHoBHbIE (popMyJIbI:

o= -100%

BbykBeHHbIe 0003HAUECHUS

® — MaccoBasi A0 (B A0JSX OT 1eoro uiu B %)

¢ — o0bemMHas 10J1s (B AOJISAX OT IEJIOro, pexe B %)

MaccoBasi 10J1s1 2JIEMEHTOB B BellleCTBE.

3. MaccoBasi u 00beMHasi 101 KOMIIOHEHTOB CMecH (pacTBopa).
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OcHoBHbIE (popMyJIbI:
m=p-V (p — IJIOTHOCTb BELIECTBA, V — 00BEM BEUIECTBA)
o= -100%
0=
4.Pacuer MaccoBoi WM 00beMHOM [10JIM BbIX0/1a POAYKTA PEAKIUH OT TEOPEeTHYECKH
BO3MO’KHOTO.
Brixoa npoykra peakuun OT TEOPETUIECKH BO3MOKHOTO (1)) — 3TO OTHOIIEHUE MACChI
(o6beMa, KOJIMYEeCTBa) peasibHO MOJIYYSHHOTO BEIIECTBA K €r0 TEOPETHIECKH BO3MOXKHON Macce
(00BeMy, KOJTUYECTBY), KOTOPOE PACCUUTHIBACTCS MO0 YPABHEHUIO XUMHYECKON PEaKIIUU.
5.Pacuer Ten10Boro 3¢¢exkra peakuum.
IK30mepmuueckue peakyuu — IPOTEKAIOT C BBIACICHUEM TEIUIOTHI +Q
AHnoomepmuyeckue peakyuu — NPOTEKAIOT € MOTIOIIEHUEM TETLIOTHI —Q
TennoTy peakiuu 3aMUChIBAIOT B KOHIIE YPaBHEHMSI, HA3bIBAIOT TEIIOBBIM 3((HEKTOM peaKiuH,
m3Mepsiercs B Jx u kJ[x.
Tepmoxumuueckue ypagHenus — XAMAYECKUE YPABHEHUS, B KOTOPBIX YKA3bIBACTCS MEN10601
Ihgpexm.
JIJ1st TepMOXMMHYECKUX YPaBHEHUH CYIIECTBYET MPSIMO MPONOPLUHOHANIbHAS 3aBUCUMOCTD
MEXAY KOJIMYECTBOM MCXOJHOIO BEIIECTBA U KOJMYECTBOM BBIICTUBLIEHCS WU MOTJIOUIEHHOM

TCIIJIOTHEI.
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