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IIporpamma s1ekTuBHOro npeamera «Illogroropka k EI'J no xumuu. Pemienne xumudeckux 3agad ». Hacrol.

10 kaacc (174acos)
1.1. Craryc mporpamMmmbl
ITosicHuTeIbHAA 3anMCKA

IIpenuiaraemMslii 3JIEKTUBHBINA KypC pacCuUTaH Ha ydammxcs 10-x Kj1accoB, KOTOpbIE CAEIalu BBIOOP COOTBETCTBYIOILEIO HANIPABJIEHUS B 00y4YE€HUH U
IIPOSBIISAIOT ONPEECIIEHHBIM HHTEPEC K XUMHH.
CocraBieHue 1 peaau3alys porpaMmbl 00eceunBaeTCsl HOPMaTUBHBIMU JJOKYMEHTAMU:

®enepanbHbIM 3aK0HOM OT 29 nekabps 2012 roma Ne 273-03 «O6 obpazoBanuu B Poccuiickoit Dexepannn

denepanbHbIM rOCyIapCTBEHHBIM CTaHAAPTOM OCHOBHOTrO o0uiero oOpasoBanus. [Ipuka3z MunoOpuayku Poccun ot 17 nexadps 2010 r. Ne
1897,

denepanbHbIM NIEPEYHEM yYEOHUKOB, PEKOMEH/IOBaHHBIX (AOMYIIEHHBIX) MuHHCTEpCTBOM 00pa3oBaHus U Hayku Pocculickoii ®@enepanum k
MCIIOJIB30BAHUIO B 00pa30BaTEILHOM IpoIIecce B 001Ie00pa30BaTENbHBIX YUPEKICHHUSIX Ha TEKYIUI YIeOHbIH roI;

[TpumepHOIi MporpaMMoii OCHOBHOTO (ITOJTHOTO) 001Iero 00pa3oBaHus 10 XUMUHU(0a30BbIN YPOBEHb);

[Tporpammoii anextTuBHOro npeamera aprop Knumenox O.B.

[Tpuxazom MunucrepcTBa o6pazoBanus u Hayku Poccuiickoii @eneparuu ot 01.02.2012 No74 «O BHeceHUU u3MeHeHu# B deiepaibHbII
0a3ucHBIN yueOHbIN MJ1aH, MpUMEpHbIE YUeOHbIe MJIaHbl U1 00pa3oBaTeNbHbIX yupexaeHui Poccuiickoit @enepanyy, peaasu3yrommx IporpaMMel
o01ero o0pazoBaHusl, yTBEpKIACHHbIE TPUKa30M MuHucTepcTBa o0Opa3oBanus u Hayku Poccuiickoit @enepanuu ot 09.03.2004 Ne1312»,

1.2. CTpykTypa nporpaMmmslI
Pabouas nporpamma no xumuu 1u1st 10 kiiacca npeacTabiiseT co00M HEI0CTHBIN TOKYMEHT, BKIIOYAIOIIMM YeThIpe pa3zena:
MOSICHUTEIIbHYIO 3alHCKY;
cojiepaHue yueOHOTO IIPEeIMETa;
KaJIEHAApHO-TEMATHYECKOE TUIAHUPOBAHNUE;
y4e0HO-METOIUYECKOEe, MaTepUaIbHO-TEXHUYECKOE U MH(POPMALIMOHHOE 00ECIIeUeHUE peann3alii NporpaMMsl.
1.3. O0mast xapakTepuCcTHKA Y4eOHOI0 peaMeTa

Iens Kypca: pacipenue 3HaHui, OPMUPOBAHUE YMEHUHN M HABBIKOB Y  YUaIIMXCS MO PEIICHUIO PACUETHBIX 3a7a4 U YIIPAXKHEHUN TI0 XUMHUH,
Pa3sBUTHC IO3HABaTEILHON aKTUBHOCTH U CAMOCTOSTEILHOCTH.
3aoauu Kypca:
® 3aKpCNIUTbh YMCHHSA U HABBIKHU KOMITJIICKCHOT'O OCMBICJIICHHU A 3HAaHUU U UX MMPUMCEHCHUIO ITpH PCIICHUHU 3ada4 U ynpamHeHHﬁ,
® JCCICAOBATh U aHAJIU3UPOBATH AJITOPUTMBI PCIICHHUA THUIIOBBIX 3a/la4, HAXOAHUTH CIIOCOOBI PEIICHUA KOM6I/IHI/IpOBaHHBIX 3aaa4,
e (opMHUpPOBATH IEIIOCTHOE TPEJICTABIICHNE O MPUMEHEHUH MaTEeMaTHYECKOTO afrapara Mpu pelIcHHH XUMHUYECKHX 3a71a9;
e pa3BUBATh Y YYaIIUXCS YMCHHS CPaBHUBATh, aHAIM3UPOBATH U JICJIaTh BHIBOJIBL;



e crnocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB COTPYIHUUYECTBA B MPOIIECCE COBMECTHOM PabOTHI
® CO03/aTh y4YalllUMCS YCIOBHUS B MOATOTOBKE K ciaue EI'D.

Teopernueckoit 6a30# CIIY)KUT Kypc XUMUHU OCHOBHOM IIKOJIBI. Pacimpsis u yriyOisis 3HaHUS, yJaliuecs COBEPIICHCTBYIOT YMEHHS U HABBIKU 110
PEIICHUIO PAaCUeTHBIX 33724 U YIIPAKHEHUH (TUIIOBBIX U MOBBIIIEHHOTO YPOBHS CJIOKHOCTH B TOM YHCJIe. KOMOMHUPOBAHHEIX ). B KauecTBe OCHOBHOM
(hopMBI OpraHu3aIuu y4eOHBIX 3aHIATHH MpejiaraeTcs MpoBEACHUN CEMUHAPOB, HA KOTOPBIX AACTCS KpaTKoe OOBICHEHHE TEOPETHUECKOT0 MaTepHraa,
a TaK K€ pelleHUe 3a/1a4 U YIIPAXHEHUH 110 TaHHOU TEME.

JI1s1 TOBBILIEHUSI MHTEpPECA K TEOPETUUECKUM BOIIPOCAM M 3aKPEIJICHUS] M3YYEHHOTI0 MaTepuraia, IpeyCMOTPEHbI YPOKU-TIPAKTUKYMBI 110
COCTABJICHHIO CXEM MPEBPAIICHUN, OTPAKAIOIINX FEHETUYECKYIO CBS3b MEXK/y KJIACCAMU HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB U COCTABICHH IO
pacueTHBIX 3a7a4, C YKa3aHHUEM CIIOCOOOB MX PEIICHHUS.

[Tpu pazpaboTke mporpaMMBbl FJICKTUBHOTO MPEAMETa aKIICHT JeJIaCsS Ha TE BOIPOCHI, KOTOPhIE B 0a30BOM Kypce XMMHH OCHOBHOM | CpeTHen
LIKOJIbI PACCMATPHUBAIOTCS HEIOCTATOYHO TOJIHO WJIM HE PACCMaTPUBAIOTCS COBCEM, HO BXOJAT B POrPAMMBbI BCTYIUTEIbHBIX SK3aMEHOB B BY3bI.
3amaun v yrpaxHeHHsI MOA00PAHBI, TaK YTO 3aHITHS 10 UX PEUICHUIO MPOXOIST MapaylIeIbHO ¢ M3Y9aeMbIM MaTepHUAIOM Ha YPOKax. BoIbIIMHCTBO
3a1a4 u ynpaxHeHui B3saTo u3 KMMos no EI'D npenpiaynmx Jjiet, 4To no3BOjseT HOArOTOBUTH yyaluxcs K caaue EI'D.

Conep:xkanue Kypca
1.Bgeoenue.(1uac)

Ienu n 3anaun kypca. Ponb u MecTo pacyeTHBIX 337a4 B CUCTEME O0yUSHHsI XUMHUHU U MTPAKTHUECKON KU3HH.
Tema 1. Pacuemul no xumuueckum popmynam. (4 uacoe)

OCHOBHBIE TIOHATHS M 3aKOHBl XMMHHU. BeliecTtBo, XMMHMUYECKHH 3JIEMEHT, aTOM, MOJIEKYyJa. 3aKOH COXPaHEHMsI MacChl BEUIECTB, 3aKOH
MIOCTOSIHCTBA COCTaBa, 3akoH ABorajapo. KomnuecTBo BemiecTBa, MoJib, MOJISIpPHAs Macca, MOJIIpHBIM o0beM razoB. MaccoBasi noiisi. Beruucnenue
MacCOBOM J10JIM XMMHUYECKOI'0 3JIEMEHTa B COeIMHEHUU. BbIBOJ XMMHUYeckoi (popMysbl BelIeCTBa MO MAaCCOBBIM J0JIAM 3JeMEeHTOB. OTHOCHUTENIbH A
IUIOTHOCTh Ta30B. YCTaHOBJEHHE NpocTeimel (opMynbl BellecTBa IO MACCOBBIM JIOJSIM 3JIEMEHTOB C MCIOJIb30BAaHUEM aOCONIOTHOM U
OTHOCUTEJIbHOW IUIOTHOCTH BellecTBa. BbIBOJ (opMynbl BellecTBa MO OTHOCHTENBHOM IIOTHOCTH ra3oB W Macce ( 00beMy MM KOJHYECTBY)
MIPOJYKTOB CrOpaHHUsI.

Tema 2. Boruucnenus no ypaguenusm xumuueckux peaxyui (12uacoe)
XUMUYecKHe peakiuu. YpaBHEHHUs XMMHYECKHX peakuuid. Beruucienune macchl(koindecTBa, o0bemMa) BEIIeCTBa MO M3BECTHON Macce(KOJIUYECTBY,
00bEMY)OIHOTO W3 BCTYMUBIIMX B PEAKIMIO WM MOJYYMBIIUXCS BemecTB. TeruoBol Qe peakuuu. TepMOXUMHUECKUE YpaBHEHUS PEaKIIHi.
Pacuers! TemnoBoro sg¢dexra peakuuu Mo JaHHBIM O KOJIMYECTBE (Macce, 00beMy) OJHOIO M3 YyYaCTBYIOIIMX B PEAKIMH BEIIECTB M KOJIUYECTBY
BBIJICJIAIONIEICS MU MOTJIOIIAIOIIEeH S TEIUIOThl.  Bbruuciienne macchl ( KOJIMUYecTBa, 00beMa) MPOAYyKTa peakiiuu, €Cu OHO U3 UCXOHBIX BELIECTB
JTAHO B U30BITKE.

XUMHUYECKUE CBOMCTBA YIIIEBOAOPOAOB M CIIOCOOBI UX MOJTYYEHHS.
CxeMbl IpeBpalleHH, 0Tpakarollle TeHETUYECKYIO CBSI3b MEXK/1Y YIJIEBOJOPOIaMU: OTKPBIThIE, 3aKPBIThIE CMEIIaHHbIE.
Brruucnenne maccel (00beMa) MPOJyKTa PeakLUu MO0 M3BECTHOH Macce (00beMy) MCXOJHOTO BEIIECTBA , COAEPIKAIIETO ONpPEAeIEHHYI0 MaCcCOBYIO
JTOJTO TIPUMECEH.



BBI‘II/ICJ'ICHI/IC MaCCOBOﬁ NN O6’B€MHOI>1 J0JIKM BbIXOJa ITPOAYKTA peaKHI/II/I oT TeopeTI/I‘leCKI/I BO3MOKHOTI'O.

BBI'-H/ICJIGHI/IG HpOHeHTHOFO coCTaBa CMCCH BCIICCTB, BCTYHI/IBH_II/IX B peaKLII/IIO.

CXCMBI HpeBpameHHﬁ, 0Tpa>1<afoume TCHCTUYCCKYIO CBA3b MCIKIY KilIaCCaMU OpraHI/IquKI/IX COGI[I/IHCHI/Iﬁ (COCTaBI/ITB YpaBHCHHA COOTBCTCTBYIOIHI/IX
peakiuii)

HpaKTI/IKYMZ COCTABJICHUEC CXEM HpeBpaH.[eHPIﬁ, OoTpaKaromunx FCHCTI/I‘ICCKYI'O CBA3b MCIKAY KlIaCCaMH OpraHI/IquKI/IX COG,Z[I/IHeHPlﬁ.

Pemenne KOMOMHUPOBAHHBIX 3a]1a4.

TpeboBaHus K YPOBHIO TOJATOTOBKH BBIITYCKHUKOB

B pe3ynbraTe nzydeHus 3JeKTUBHOTO MPEIMETa YUYEHUK JOJIKEH

3HaTL/IOHUMATD

o Basicnentmue xumuueckue nonamus: BeeCTBO, XUMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJIAa, Macca aTOMOB U MOJIEKYJI, MOJIb, MOJIIpHAs Macca,
MOJISIPHBIA 00BeM, TeTI0BOH 3(h(eKT peakinu, yriaepoJHbli CKeneT, (yHKIIMOHATbHAS TPYIINa, TOMOJIOTHS, CTPYKTYpHAasi U IPOCTPAHCTBEHHAS
U30Mepus;

. OcHo6HbIe 3aKOHbL XUMUU: 32KOH COXPAHEHHsI MacChl BELECTB, IEPUOJINYECKUN 3aKOH, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH ABOrapo,

. Knaccugukayuio u nomenknamypy: HEOpraHU4ECKUX U OPraHUYECKUX COEAUHEHU;

YMmernb

. Has3zvieamyp: n3y4yeHHbIE BEUIECTBA 110 «TPUBHAIBHOI» U MEKTYHAPOIHON HOMEHKIIATYPE;

. Onpeodensamp: BAJIEHTHOCTb U CTENIEHb OKUCICHHSI XUMUYECKHUX AJIEMEHTOB, OKUCIUTENb U BOCCTAHOBUTEINb, H30MEPHI U TOMOJIOTH,
IIPUHA/UJIEKHOCTD BELLIECTB K PA3JIMUHBIM KJIACCAM OPraHUYECKUX COECINHEHUN;

. Ilpo6ooump pacueTsl 10 XUMUYECKUM (OpMYJIaM U YpaBHEHUSM peaKIuii;

. Ocyuwiecmenams caMOCTOSATENbHBIN OUCK XUMUUECKON MHPOPMAIIUH C UCIIOJIb30BAHUEM PA3IIMYHBIX HCTOYHUKOB (CIIPaBOYHBIX, HAYYHBIX U

HAaYYHO-IIOITYJIAPHBIX PI3)13.HPIIZ, KOMITBOTCPHBIX 0a3 JaHHBIX, pECYpPCOB I/IHTepHCTa).

TemaTnuyeckoe NIaHKPOBaAHUE

Ha3Banue Tembl Bcero
Bsenenue Posib ¥ MeCTO pacueTHbIX 337a4 B CUCTEME 1
Temal PacueTsl 10 XUMHUYECKUM (opMysIam 4
Tema 2 Beruncnenys no ypaBHEHUAM XUMHAYECKUX PEAKLIUN U BBIIIOJIHEHHE 12
YIPAKHEHU I
Hroro 17




Ne n/m HaumeHoBaHUe TeMbI Bcero Jara
4acoB NpoBeIeHHUsI
BBenenne

1(1) Posb 1 MecTO pacueTHbIX 3a/1a4 B cUcTeMe O0yUeHUsl XUMHUHU U 1
[IPaKTUYECKOW XKU3HU. TUIIbI 3a71a4.

Tema 1. Pacuersl mo xummnuyeckum popmysam 4
Brruncnenue ¢ uCroip30BaHUEM MOHITHN «KOJTUYECTBO BEIIECTBAY, «UUCIIO

1(2) ABOTazipo», MOJIIPHASE Macca, MOJISIPHBIA 0OBEM. 1

2(3) Brruncnenne MaccoBOi 10JIM XUMHYECKOTO 2JIEMEHTa B COEIMHEHUU U
BBIBOJ] (DOPMYIIBI BEIIECTBA IO MACCOBBIM JIOJISIM DJIEMEHTOB B HEM. 1

3(4) YcTanoBneHue npocTeiei popmyssl BeliecTBa o MacCOBBIM JIOJISIM
AJIEMEHTOB C UCII0JIb30BAHUEM a0COIIOTHOW U OTHOCUTEIbHOU MIIOTHOCTH 1
BEIIIECTBA.

4(5) BeiBo1 (hopMyItBI BeliecTBa MO OTHOCHTEIHHON TUIOTHOCTH M Macce (00bemMy
WJIN KOJINYECTBY) MPOJIYKTOB CrOPaHUsl. 1
Tema 2. BolunciieHusi 0 ypaBHEHUSIM XMMHYECKHX PeaKIuii. 12

1(6) Brrancnenus macchbl (KOTHU4ecTBa, 00beMa) BEIIECTBa 10 U3BECTHOMY 1
KOJIMYECTBY (Macce, 00beMY) OJJHOTO U3 BCTYNUBIIUX B PEAKIINIO WU
NOJIYYMBIIUXCS BEIIECTB.

2(7) Pacuets! TennoBoro ¢ dekra peakuu mo JaHHBIM O KOJIMYECTBE OJHOTO U3 1
YUYacCTBYIOUIMX B PEaKI[MH BEUIECTB U KOJMUYECTBY BBIJEIAIOLICHCS
(Tmoromarmencs) TermiIoTH.

3(8) Brruncnenue macchbl (00beMa WM KOJIMYECTBA) MPOIYKTA PEAKIIUU, €CIIN 1
OJIHO U3 PearnpyrouInX BEIIECTB JaHO B U30bITKE.

4 (9) VYPOK-TIPaKTHKYM 0 COCTABJICHUIO PACYETHBIX 3a/1a4 [0 YPAaBHEHHIM 1
peakuuu.( Pabora B rpynnax u napax)

5(10) CxeMblI TIpeBpaIleHHI OTPAKAIOIINX TCHETHYECKYIO CBA3b MWKy 1
YIJI€BOAOPOAAMU: OTKPBITHIE, 3aKPbIThIC, CMEIIAHHBIE.

6 (11) Beraucnienne Maccrl (00beMa) IpOAyKTa Peakiiy Mo W3BECTHON Macce 1
(06peMy) MCXOJJHOTO BEIECTBA, COJEPKAIIETO MPHUMECH.

7(12) Brruncienne MaccoBoil Wi 00beMHOM JIOJIM BBIXOJIa TPOYKTA PEAKITUN OT 1




TCOPCTUUCCKH BO3MOXXHOI'O.

8 (13) Beruucnenne cocraBa cmecu BemecTs (%) BCTYNUBIIEH B PEAKIHIO. 1

9(14) CxeMbl IPEBPAIICHHH OTPAKAIOIINX TEHETHYECKYIO CBSI3b MEKITY 1
YIIEBOIOPOAAMH U KHCIIOPOICOISPIKAITIMHI OPraHUISCKUMU
COCJIMHECHUSIMU: OTKPBITHIE, 3aKPBIThIC, CMEIIIAHHBIC.

10(15) YPOK-IIPAKTUKYM 110 COCTABJICHUIO CXEM IPEBPALLEHUN OTPAKAIOIIMNX 1
TEHETHYECKUE CBS3H MEX/y YIJI€BOAOPOAAMHU U KHUCIOPOACOAEPKALIUMHU
OpraHMYECKUMHU BEIIECTBAMH.

11 (16) Pemenre KOMOMHUPOBAHHBIX 3a/1a4 1
12(17) O060011eHre U cHCTEeMaTU3aIus 3HAHUN TI0 KypCy 1
1.4.  Y4eOHO-MeTOAUHUYECKOE, MATEPHAIbHO-TeXHHYECKOe M HH(POPMALMOHHOE ofecrevyeHne peaaTu3aliui NporpaMmbl.
Jlureparypa

. O.C.T'abpuensn «Xumus 10» OOO [poda 2015;

. O.C.T'abpuensan N.I'.OctpoymoB «HactonpHas kaura yuntens xumuu 10 x1.» M bauk u K 2001.

. O.C.T'abpuensn, U.I'.OctpoymoB «Xumusi» metoandeckoe nocooue M., ipoda, 2006.

. UBanona P.I"., Kasepuna H.A., Kopomenko A.C. «Bomnpocsl, ynpaxknenus u 3aganus no xumuu 10-11» M., TIpocsemenue, 2004.
. 0.C.T'abpuensn, C.}O.ITonomapea, Kapuesa «Opranudeckas XuMusi: 3afauul U ynpaxkHeHus» M., [Ipocemienue, 2006.

. P.1.V1IBanoBa, A.A.Kasepuna, A.C.Kopouienko «KonTpospb 3Hanuit yuamuxcs no xumun 10-11 kimacca» M., [Ipoda, 2006.

. H.C.ITaBnoBa «/lnnaktnyeckue kapTouku-3aganus no xumun» 10 kinacc M., Ok3amen 2006.
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8. HoBommuckuit H.H. «Tunsl xuMudeckux 3a1a4 u cnocods! ux pemenus» M. «Onuke 21 Bex» 2005.
9.A.A . KaBepuna u ap., «Y4eOHO — TPEHUPOBOYHBIE MaTepUaibl Jyisi moaArotoBku Kk EI'D» M., Unrtennexr - Llentp, 2015.
10.Marepuanst EI'D 2017— 2018 roaa.



