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IHosicHuTeIbHAA 3aIHCKA
IIpennaraemplil 3JIEKTUBHBIM KypC PACCUNTAH HA YYALUXCS

10-x Knaccos, KOTOpble caenann BblIbOp COOTBETCTBYIOLWLErO HanpaB/ieHUA B
06y4yeHUM M NPOABAAIOT ONPeAeNeHHbIN MHTEPEC K XMMWKU, peannsyeTca B pamKax
PaboTbl LLEHTPa ecTeCTBEHHO-HAY4YHOW HAaNpPaBAEHHOCTU «TOYKM pocTar.
CocraBneHune u peaqu3ais mporpaMMbl 00eCIIeYnBaeTCS HOPMATUBHBIMHU

NOKYMEHTAMMU:

denepanbHBIM 3aK0HOM OT 29 nexadps 2012 roga Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoit deneparum»

®denepaiabHBIM rOCYIAPCTBEHHBIM CTaHAAPTOM OCHOBHOI'O OOIIIETO
obpazoBanusl. [Ipuka3z Munobpuayku Poccun ot 17 nexadbpst 2010 r. Ne 1897;

denepaibHBIM MIEPEUHEM YUEOHUKOB, PEKOMEH0OBAHHBIX (JTOMYIICHHBIX)
MunucrepcTBOM 00pa3zoBanus U Hayku Poccuiickoii @eepannu K UCHOIB30BAHUIO B
00pa3oBaTeIpHOM MpolLecce B 00111e00pa30BaTeNIbHBIX YUPEKICHUAX HA TEKYIIHMA
y4eOHBIN o/,

[TpumepHOIi MporpaMMoi OCHOBHOTO (IIOJIHOTO) OOIIET0 00pa30BaHUS 10
XxuMuu (0a30BBI YPOBEHbD);

[Iporpammoii a5ekTuBHOTO NipeameTa apTop Kinmumenok O.B.

[Tpuka3zom MunucrepcTa o0pa3oBaHus U Hayku Poccuiickoit denepanuu ot
01.02.2012 No74 «O BHecennn u3MeHeHui B (penepanbHbId 0a3UCHBINA yUeOHBIH
TJ1aH, MPUMEpHBIE Y4eOHbIe TUTaHbI [Tl 00pa30BaTENbHBIX yupekaeHuin Poccuiickoi
denepanuu, peaau3yoIuX MporpaMMbl 00IIIEro 00pa30BaHUs, YTBEPKICHHBIC

npuka3zoM MunucrepcTBa oopazoBanus u Hayku Poccuiickoit deneparuu ot

09.03.2004 Ne1312y,

1.2. CTpykTypa nporpaMmmbl
Pabouas nmporpamma no xumuu i1t 10 kjacca npenctaBisieT cOO0M 1EeTOCTHBIN
JIOKYMEHT, BKJIFOUAIOIIUI YEThIpE pa3jenia:
MOSICHUTENIbHYIO 3aMUCKY;
coJiep>KaHue yueOHOTo MpeaIMeTa;

KAJICHAAPHO-TCMATHYCCKOC IINITAaHUPOBAHHC,



y‘—Ie6HO'MCTOI[I/I‘-IeCKOC, MAaTCPUAIIbBHO-TCXHUYCCKOC U I/IH(i)OpMaHI/IOHHOe

o0ecrieyeHne peam3aui NporpaMMBl.

1.3. O0mas xapakrepucTHKa y4eOHOro npeamera

Ilenw Kypca: pacumpenue 3HaHui, QOPMUPOBAHUE YMEHUIN 1 HABBIKOB Yy

YHauXxcCs 110 pCIICHUIO PACUCTHBIX 3a1a4 U ynpamHeHHﬁ 10 XUMHH, PA3BUTHC

II03HABATEIbHOM aKTUBHOCTH U CAMOCTOSITEIIbHOCTH.

3adauu Kypca:

3aKpPENUTh YMEHHS U HABBIKM KOMIUIEKCHOTO OCMBICTIEHUS 3HAHUM U UX
IPUMEHEHUIO IIPU PEIICHUH 3a/1a4 U YIIPaKHEHUH;

UCCJIEI0BATh U AHAJM3UPOBATh AITOPUTMBI PEIICHHS] THIIOBBIX 3aJa4,
HaXOJIUTh CITOCOOBI peleHnss KOMOMHUPOBAHHBIX 33]1a4;

(opMHPOBATH LIEJTOCTHOE MPEICTABICHUE O MPUMEHEHUN
MaTeMaTUYEeCKOro arrapaTa Mpy PEIIeHMH XUMUYECKHX 3a]1ay;
Pa3BUBATh y y4alllUXCs YMEHUS CPAaBHUBATH, AaHAJIU3UPOBATH U JI€JIaTh
BBIBOJIBL;

croco6cTBOBaTh (POPMHUPOBAHHIO HABBIKOB COTPYIHUYECTBA B MPOLIECCE
COBMECTHOI pabOoThI

CO3/1aTh y4YalIMMCs yCJIOBHS B MTOATOTOBKE K ciade EI'D.

Teopernyeckoit 6a30i CIY)KUT KypC XMMUU OCHOBHOM IKOJIBI. Pactmpsist u

yrayOJisid 3HaHUS, yYalIuecs: COBEPILICHCTBYIOT YMEHHUS U HaBBIKU MO PEIICHHUIO

pacCUETHBIX 33124 U YIPAKHEHUH (TUIIOBBIX U MOBBIIIEHHOTO YPOBHS CJIOKHOCTHU B

TOM YHCJIe. KOMOMHUPOBAHHBIX). B KauecTBe OCHOBHOM (DOPMBI OpraHu3aIuu

y4eOHBIX 3aHATUHN NIpeaaraeTcsi NpOBEIECHUI CEMUHAPOB, HA KOTOPBIX JA€TCS

KpPaTKOC 00BsICHEHHNE TCOPCTUYUCCKOI'O MAaTCpHaJld, a TaK KC PCIICHUC 3a1a4 U

YIIPXXHEHUN 110 TaHHOM TEME.

I[J'IS{ MOBBIIICHWA MHTCPECA K TCOPCTHUYCCKHUM BOIMIPOCAM M 3aKPCIIIICHUSA

HU3Y4YCHHOI'O MaTcpualia, IpCaAyCMOTPCHBI YPOKHU-TIPAKTUKYMBI 10 COCTABJICHUIO CXCM

MpEBPAIICHUM, OTPAXKAIOIIUX TeHETUYECKYIO CBSI3b MEXK]y KlaccaMu

HCOPraHNMYCCKHUX U OPraHNYCCKUX BCIUICCTB K COCTABIICHUIO PACUYCTHLIX 3a14a4, C

yKa3aHUEM CIOCOOOB UX PELICHMUS.



[Ipu pa3zpaboTke mporpaMMsbl 3JEKTUBHOTO MPEAMETA aKLEHT AeTalCs Ha Te
BOITPOCHI, KOTOpBIE B 0a30BOM Kypce XMMHUH OCHOBHOM M CPEIHEHN IIKOJIBI
paccMaTpUBAIOTCS HEAOCTATOYHO MOJIHO WA HE pacCCMaTPUBAKOTCSI COBCEM, HO
BXOJSIT B IPOIPaMMBbI BCTYIIUTENbHBIX 3K3aMEHOB B BY3bl. 3a/1a4d U YIIPAXKHEHUS
01I00paHbl, TaK YTO 3aHSTHS M0 UX PEUICHUIO MPOXOAAT NapajuIeNIbHO C U3y4aeMbIM
MaTepualioM Ha ypokax. boJIbIIMHCTBO 3a/1a4 1 ynpaxHeHui B3at1o n3 KMMoB no

EI'D npeapiaymux JieT, 4TO MO3BOJISET MOATOTOBUTH ydaluxcs K caade EI'D.

Conep:kanue Kypca
1.Bgeoenue.(luac)

Lenu u 3agaun kypca. Poib U MECTO pacyeTHBIX 3a/ady B CHUCTEME OOy4YeHUs
XUMUU U IPAKTUYECKOU JKU3HHU.

Tema 1. Pacuemwt no xumuueckum opmynam. (8 uacos)

OcCHOBHbBIE TIOHAITUS U 3aKOHBI XUMHUHU. BemecTBO, XUMUUECKUN 3JEMEHT, aTOM,
MOJIEKYJIA. 3AKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo. KoaudecTBo BemiecTBa, MOJib, MOJISIPHAs Macca, MOJISIPHBIN 00bEM T'a30B.
MaccoBast noad. Breaucienme MaccoBOM OAM XHMHYECKOTO DJIEMEHTA B
coenuHeHUU. BbIBOJ XuMHueckoil (opMysibl  BElIeCTBa IO MAacCOBBIM JOJISAM
sneMeHTOB. (OTHOCUTENbHAsE IUJIOTHOCTh Ta30B. YCTAaHOBJIEHHE MPOCTEHIIei
dbopMynbl BemiecTBa IO MAacCOBBIM JOJSM 3JEMEHTOB C  HCIOJIb30BaHUEM
aOCOJIOTHOM ¥ OTHOCUTEIHLHOM IUIOTHOCTH BeliecTBa. BeiBos hopmyibl BemecTsa mo
OTHOCUTEJIbHOM MJIOTHOCTH ra3oB U Macce ( 00beMy WM KOJUYECTBY) MPOAYKTOB

CTOpaHMUsL.

Tema 2.Botuucnenusn no ypasHeHuam xumudeckux peaxuyuil (25uaca)

XUMHAYECKHE  pEakUUH. YPaBHEHUS XMMHUUYECKUX peakuuid. Beruncnenue
MaccChI(KOJIMUecTBa, O0BEMa) BeElIecTBAa IO M3BECTHOM  Macce(KOJIUYECTRY,
00bEMY)0OTHOTO M3 BCTYIUBIIMX B PEAKIIMIO WJIW MOTYUYHUBIINXCS BElleCTB. TerioBoit
abdext peaknmu. TepMoOXUMHUYECKHME ypaBHEHHUs peakiuil. PacueTsl TemioBoro
sddexTa peakuuu 1O JaHHBIM O KojJMuecTBe (macce, 00beMy) OJHOrO U3

Y4aCTBYIOIIIKMX B PCAKIMM BCIICCTB MW  KOJHUYCCTBY BBI)ICHHIOHIGI\/’ICH 501041



MOTJIONIAOIICHCS TeIUIOThL. Bhruncienue macchl ( KOJM4ecTBa, 00bemMa) MPOayKTa
pEaKIMH, eCIIM OJTHO U3 UCXOIHBIX BEIIECTB JaHO B H30BITKE.

XUMUYECKUE CBOWCTBA YTIIEBOOPOIOB U CIIOCOOBI UX TIOTYUICHHS.
CxeMbl TpeBpaIieHuii, OTPaKaIINE TEHETUUECKYIO CBSI3b MEXIY YTIICBOJIOPOIaAMH:
OTKPBITHIE, 3aKPBITHIC CMEIIaHHEIE.
Brruucnenne maccel (00bema) MpOAYKTa PEAKIUM IO M3BECTHOM Macce (00BheMy)
MCXOIHOTO BELIECTBA , COJIEPIKAIIETO OMPENETICHHYI0 MAaCCOBYIO JIONIIO PUMECEH.
Beruncnenne maccoBod uiaM OOBEMHOW JIOJIM BBIXOJA MPOAYKTa PEAKIHH OT
TEOPETHYECKH BO3MOYKHOTO.
Brraucienue mporeHTHOTO COCTaBa CMECH BEIIIECTB, BCTYITUBIINX B PEAKITHIO.
CxeMbl MpeBpalleHul, OTpaKkarollue TIEeHETUYECKYI0 CBA3b MEXKAYy KiaccaMu
OpTraHUYECKUX COCTUHEHUN (COCTaBUTh YPABHCHHSI COOTBETCTBYIOIINX PEAKITHNA)
[IpakTuKyM: COCTaBJIEHHE CXEM MPEBPAIICHHM, OTPaKAIOIMIUX T'€HETUYECKYIO CBSI3b
MEXy KJIacCaMH OPTaHUYECKUX COCMHEHHI.

Pemenne KOMOMHUPOBAHHBIX 3a/1a4.
TpeOoBaHUA K YPOBHIO OATOTOBKHU BHINYCKHUKOB
B PeE3yJabTaTC U3YUYCHUS IJICKTUBHOI'O NIPpEAMETA YICHUK T0J7KCH

3HATH/MIOHUMATH

. Bascneiimue xumuueckue nonamus: BEUECTBO, XUMUYECKHUM 3JIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00beM,
TeT10BoM A PEeKT peakiuu, yriepoaHblil cKkeneT, GyHKIMOHAIbHAs TPYIINa,
TOMOJIOTHSI, CTPYKTypHAasi U IPOCTPAHCTBEHHAS] U30MEPHS;

. Ocnoenble 3aKOHbL XUMUU: 3aKOH COXPAHEHUS! MacChl BEILIECTB,
MepUOANYECKUM 3aKOH, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo,
Knaccugpurkayur u nomenkiamypy: HEOpraHUUECKUX U OPraHUYECKUX
COCJIMHCHMUM;

YMmerhb

. Ha3zvieamp: n3y4eHHbBIE BEIIECTBA [0 «TPUBUAJIBHOW» U MEXIYHAPOJHOU

HOMEHKJIATYPE;



. Onpeoenams: BATCHTHOCTb U CTENIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB,
OKHCIIUTEIIb U BOCCTAHOBUTEIb, U30MEPHI M TOMOJIOTH, IIPUHAIIEKHOCTD BEIIECTB K
pa3JIMYHBIM KJIaCcCaM OPraHUYECKUX COCIUHEHUN;

. Ilpo6ooumps pacueTsl MO XUMHUYECKUM (POpPMYJIaM U YpaBHEHUSM pPEaKIni;

. Ocywiecmenamp caMOCTOSTENbHBIN IOMCK XMMHUECKON HHPOPMAIIH C
MCIOJIb30BAaHUEM PA3JIMYHBIX HCTOUHUKOB (CIIPAaBOYHBIX, HAYYHBIX U HAy4HO-

MONYJISIPHBIX W3IaHUHN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHETA).

10 xJj1acc (34 uaca)

TemaTH4yeckoe INIAHUPOBAHUE

Ha3Banue TeMbl Bcero
BBenenne Posib 1 MecTO pacueTHbIX 3a71a4 B CUCTEME 1
Temal PacdeTtsl mo xumuueckum popmynam 8
Tema 2 BrruuciaeHus no ypaBHEHUSIM XUMUUYECKUX PEAKIIAN U 25

BBIITOJTHEHUE YIIPAKHEHUN

Htoro 34

IHoypouHoe muIaHUpPOBaHUE

Ne i/ HaumeHoBaHMe TeMBI Bcero yacosn
BBenenue
1(2) Poutb 1 MecTO pacueTHBIX 3a/1a4 B CUCTEME OOYICHUS 1

XAMUHU U TIPAKTUYECKOM KU3HU. THUIIBI 3a7a4.

Tema 1. Pacuersl mo xumuveckum popmysiam 8

Brmancienne ¢ UcIoap30BaHUEM MOHITUN «KOJMYECTBO
1(2) BEIIIECTBAY, IKCI0 ABOTaapoy», MOJIIpHAs Macca, 1

MOJISIPHBIN 00BEM.




2(3)

Brruncienne MmaccoBo JOW XUMHAYECKOTO DJIEMEHTA B

COCTMHECHHUH U BBIBOJ ()OPMYJIBI BEIIECTBA 10 MACCOBBIM 1
JIOJISIM 3JIEMEHTOB B HEM.

3-4 YcTaHoBneHue npocTenieit opmMysbl BEECTBA M0

(4-5) MaCCOBBIM JIOJISIM DJIEMEHTOB C HCITOJIb30BaHUEM 2
a0COJIOTHOM M OTHOCUTEIHHOM MJIOTHOCTH BELIECTBA.

5-6 BriBoa ¢popmysisl BeniecTBa no OTHOCUTEILHOM

(6-7) IJIOTHOCTH B Macce (00beMy U KOJIUYECTBY) 2
IPOJYKTOB CTOPaHHUS.

7-8 O06o001eHus1, cucteMaru3aius yMmeHui. Pemienue 3amau

(8-9) 10 TEeMeE. 2
Tema 2. BolunciieHusl 10 YpaBHEHUSIM XUMHYECKHUX 25
peakumi.

1(10) Boruucnenus maccel (koaudecTBa, 00bema) BEIecTBa 1no 1
U3BECTHOMY KOJMYECTBY (Macce, 00beMY) OJTHOTO U3
BCTYIUBIINX B PEAKITUIO MW TIOJTYIHBIITNXCS BEIIECCTB.

2(11) Pacuets! TemoBoro ¢ dexra peakiuu no JaHHBIM O 1
KOJIMYECTBE OJTHOTO U3 YYACTBYIOIINX B PEAKIIHH
BEIIIECTB U KOJUYECCTBY BBIJCIISAIONIEHCS
(mormomaromencs) TeTIIOTHI.

3-4(12- | Beruncnenue mMacchl (00beMa MITH KOJIMIECTBA) 2

13) MPOIYKTA PEaKIuu, €CIU OJHO U3 Pearupyrommx
BEIIECTB JJaHO B U30BITKE.

5-6(14- | YpoK-IpaKTUKyM IO COCTABIICHUIO PACYCTHBIX 3a/1a4 110 2

15) ypaBHeHUsIM peakiuu.( Pabora B rpyrmimax u napax)

7-8 CxeMmbl PEeBpAIICHUI OTPAKAIOIIUX T€HETHYECKYIO 2

(16-17) | cBsA3b MEXTy YIICBOJOPOJAMH: OTKPBITHIC, 3aKPBITHIC,
CMEIIaHHBIE.

9(18) YPOK-IPaKTUKYM O COCTABJICHUIO CXEM MPEBPALICHU, 1




OTPAXKAIOMINX TEHETUYECKYIO CBSI3b MEXKTY
yraeBogopoaamu.(PaboTa B rpynmax u mapax)
10 (19) | Beruncienue macchbl (00beMa) MPOIYKTa PEAKIMH I10 1
M3BECTHOM Macce (00beMy) UCXOHOTO BEIIECTRA,
COJZIepIKAIIEeTO MPUMECH.
11 (20) | BerunciaeHue MacCOBOM MM OOBEMHOM I0JIM BBIXO/a 1
MPOJIYKTa PEAKIIUU OT TEOPETUICCKH BO3ZMOKHOTO.
12 (21) | Beramcnenue coctaBa cMecH BemecTB (%) BCTYIHBIICH 1
B PEAKITHIO.
13-14 CxeMbl peBpalleHni OTPaXKAIOIIUX T€HETUYECKYIO 2
(22-23) | cBsA3b MEXKTY YTIICBOJOPOIAMH U
KHUCIIOPOICOIEP KAIUMH OPTaHUYEeCKUMU
COCTMHCHUSIMU: OTKPBITHIC, 3aKPBITHIC, CMEIIIAHHBIE.
15-16 | Ypok-mpakTUKyM IO COCTaBJICHUIO CXEM MPEBPAILICHUN 2
(24-25) | oTpaxaroIuX reHETUYECKUE CBSI3U MEKIY
YTIIEBOOPOAAMH M KUCIOPOICOACPKAIUMU
OpraHUYEeCKMMU BEIIECTBAMH.
17 — 18 | O06o0menue, cucTeMaTu3alus 3HaHui 1Mo Teme No2.,
(26-27) 2
19-22 Pemrenne koMOMHMPOBAHHBIX 3a/1a4 4
(28-31)
23-24 O06o00mIeHne 1 cCUCTeMaTH3alus 3HAaHUH 10 KypCy 3
(32-34)

3.1.

MCNoJZib30BaHNEM O60py,CI,OBaHMFI UeHTpa

MaTepVIaI'IbHO-TEXHVI‘-IeCKOe obecneveHune peannsaumnn nporpammsbl C

€CTeCTBEHHO-Hay4YHOM

HanpaBAeHHOCTU «TOYKU pOCTa.
NudpopmanuonHoe odecneyeHue

CIIpaBOYHHKH, y‘l€6HBIe IIJTaKaThl U T8,6J'II/H_IBI, JAOIMIOJIHUTCIIbHAA JINTEpaTypa

I10 IIpeIMETaM, pa3gaTOYHbIA MaTepHUal.
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