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IHosgscHuTeALHAA 3aNIHCKA.
PABOUYAS TIPOTPAMMA BHEYPOUHOM JAEATEJIBHOCTHU
« XMMHS B IPAKTUYECKHUX 32/124aX U YIPAKHEHUIX»

[Iporpamma BHEYpOUYHOI1 IE€SITEILHOCTH pa3zpaboTaHa B COOTBETCTBUU C Y. 2 CT.
28 ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o0pa3oBaHuu B
Poccuiickoit denepanun», Ha OCHOBaHMHM TIpukaza MuHoOpHayku Poccuu ot
31.12.2015 Ne 1576 «O BHeceHHH U3MEHEHUU B (efepanibHbI TOCYIapCTBEHHBIM
00pa30BaTeNbHBI CTAaHAAPT HAYAIBLHOTO 001Iero oOpa3oBaHUs, YTBEP>KICHHBIN
npuka3oM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoin ®enepauuu OT
06.10.2009 Ne 373y»; mpukaza MwunoOpuayku Poccuu ot 31.12.2015 Ne 1577 «O
BHECEHMH W3MEHEHUW B (eAepalibHblil TOCYyJapCTBEHHbIH 00pa30BaTEbHbBIN
CTaHAapT OCHOBHOTO 00miero oOpa3oBaHUs, YTBEPKICHHBIA MPHKA30M
MunucrepctBa obpazoBanus U Hayku Poccuiickont ®eneparuu ot 17.12.2010 No
1897».

CoBpeMeHHBI  CTaHAApT  CcojAepXaHusi  oOpa3oBaHMsl MO  XUMHUU
MpEeAyCMaTPUBAET CO3IAHUE YCIOBHM NI JOCTUKEHUS YYalIUMUCS CIIECIYIOIINX
LEeJIel: OCBOCHUE OCHOBHBIX MOHSATUWA M 3aKOHOB XMMUU; OBJIAJICHUE YMEHUSIMHU
MPOU3BOIUTH PAcU€Thl Ha OCHOBE XUMHMUYECKHX (OpMYJ BEIECTB M ypaBHEHUU
XUMHUYECKUX peaKIui; pa3BUTHE MO3HABATEIbHBIX UHTEPECOB u
WHTEJUIEKTYaJIbHBIX ~CIIOCOOHOCTE B TIpOLEcCe MPOBEACHUS XUMHUYECKOTO
HKCIIEPUMEHTA, CaMOCTOATEILHOTO MNPUOOPETEHUS] 3HAHUM B COOTBETCTBUU C
BO3HUKAIOIIMMH SKM3HCHHBIMH TOTPEOHOCTSIMU; TMPUMEHEHUE TMOJYyYEHHBIX
3HAHUM W YMEHUW JJIsI PEUICHUS] MPAKTHYECKUX 33/1a4 B MOBCEIHEBHOW KU3HU;
BOCIIUTAaHUE OTHOIICHUS K XUMHUU Kak K OJHOMY H3 (yHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHHUS U 3JIEMEHTY 00II€UETI0BEUYECKON KYIbTYPHI.

basucHbiii y4eOHBIM TUTaH B ero (¢eaepaibHOW YacTh MpeaycMaTpuBaeT
HM3y4eHHE Kypca XUMHH 110 2 4yaca B Henmelmo B 8 — 9 kmaccax. JlaHHBIN 00BEM
4acOB HEJJOCTATOUEH I pealn3aliy CTaHJapTa OCHOBHOIO 001ero o0pa3oBaHus
no xumuu. OJHUM U3 TIOCJIEICTBUA COKpAIIEHUS 4YHCIa YYEOHBIX YacoB
3aKJIOYAETCS B TOM, YTO y YUMTENSl MPAKTUYECKH HE OCTAETCS BPEMEHU IS
OTpa0OTKM HABBIKOB pEIICHUS 3a7a4, a HWMEHHO 3a/lad 00eCreYrBaIOIINX
3aKperIeHHE TEOPETUYECKUX 3HAHUW, KOTOPbIE y4aT TBOPUYECKH MPUMEHSTh UX B
HOBOM  CHUTyallUH, JIOTUYECKH MBICIHUTb, T.€. CIyXaT (HOPMUPOBAHUIO
KyJbTYPOJIOTHUECKOM cucTemMooOpasyromieid mnapaaurmbl. llpennmaraemsiii Kypc
UMEET, IIPEXKJIE BCEro, MPAKTUUYECKYI0 HANPaBICHHOCTb, T.K. MPEAHA3HAYAETCS HE
TOJIBKO ISl (POPMUPOBAHMS HOBBIX XMMHUYECKUX 3HAHUM, CKOJBKO JJIsi pa3BUTHUSA
YMEHHUM M HaBBIKOB PEIIEHUS] pACUETHBIX 3aJlau Pa3WYHbIX TUIMOB. JlaHHBINA Kypc
paccuuTaH Ha yyamuxcs 9-x KIaccoB U CBA3aH C 0a30BbIM KypcOM XHMHH
OCHOBHOM HIKOJBL.. XHUMHUYECKOE COJAEPKAHME MHOTMX 3a7ad, MPeIIOKEHHBIX
IpOrpaMMoil Kypca, BBIXOAUT 3a paMKH 0a30BOTO YPOBHS, T. K. MPEANOJaraeT, 4ro
Kypc BbIOEpYT IIKOJBHUKU CEPbE3HO MHTEpeCyIoluXcs Xxumuen. M3zydenue kypca
IPEANosaraeT peajibHyl0 MOMOIIb y4YalluMCs B MOATOTOBKE K OJIMMIIMAJAM, a B
OyaymeM U K KOHKYpcHbIM 3k3ameHaM — EI'D . Kypc paccuutan Ha 1 yac B
Henen0,34 4 B o,

AKTYaJIbHOCTH KypcCa: 3aJayd B XHMHUHU pEIIAIOTCA HE TOJIBKO paju
MOJIyYeHHUs] TPABUIIBHOTO OTBETAa Kak TakoBoro. Pemienue 3amad crnocoOCTBYET



Pa3BUTHIO JIOTUYECKOIO MBIIUICHUS, IPUBUBAECT HABBIKM CaMOCTOSTEIbHOU
paboOThl M CIYKUT OLIEHKOM CTENEHH YCBOEHUS TEOPETUYECKHX 3HAHMM U
npakTuueckux ymeHuil. Kypce pacmmpser um yriayOnsieT 3HaHMs y4alluxcsl I0
XMMHH, PACKPBIBAET POJIb XUMUU B PEIICHUU ITI00aIbHBIX MPOOIEM YETOBEUECTBA,
IIOKa3bIBAET 3aBUCUMOCTh CBOMCTB BELIECTB OT COCTaBa W  CTPOCHHUS,
HAIpPaBJIEHHOCTh XUMUYECKON TEXHOJIOTUH Ha PELIEHUE FKOJIOTMUYECKUX MTPOOIIEM.
Pemenue 3amad — IPU3HAHHOE CPEIACTBO Pa3BUTHUS JIOTHYECKOI'O MBIIIICHUS
YYaIUXCS, KOTOPOE JETKO COYETAeTCs C APYTMMHU CPEACTBAMU U IpUEMAMHU
oOpasoBaHus. BkitoueHume  pasHbIX 3a7ad  NPEJyCMaTpUBAeT  MEPEHOC
TEOPETUYECKOT0 MaTeprajla Ha NPAKTHUKy M OCYLIECTBIATH KOHTPOJb 3a €ro
YCBOEHUEM, a Yy4YallUMCSI — CAMOKOHTPOJIb, YTO  BOCHHUTBIBAET  MX
CaMOCTOSITENIFHOCTh B yueOHOM pabote. Pemienue 3amay J0MKHO CIOCOOCTBOBATh
LIEJIOCTHOMY YCBOCHHIO CTaHAapTa COAEpKaHUs OOpa30BaHUS W pean3aluu
ITOCTABJICHHBIX LEEH.

Heas Kypca: co3gaTe yCIOBHS Uil peaM3allid MHHMMyMa CTaHIapTa
colepkaHusi 00pa3oBaHUSl 3a Kypc OCHOBHOM IIKOJBI; OTpaOOTaTh HaBBIKH
pelleHns 3aJad4 U MOATOTOBUTH WIKOJBHUKOB K Oosiee TIIyOOKOMY OCBOEHHIO
XUMHH B CTapIIUX Kiaccax.

OcHoBHBIC 32/124H:
oOecrieyeHue MIKOJIbHUKOB OCHOBHOM U TJIABHOM TEOPETUUYECKON MH(pOpMaIIUEi ;

OTpa6OTaTI) HaBBbIKH PCIICHUA HpOCTeI;’IIHPIX 3aa4, B TOM 4YHCJIC U YCIOKHCHHBIX

dbopMHpOBaHUE CBSI3U MEXKIY TEOPETUYECKUMU M TMPAKTHUESCKUMHU 3HAHHUSIMU
y4aImxcs;

- TOJITOTOBUTH HEOOXOAMMYIO 0a3y JUIsl PEIIeHHs] Pa3jIMYHbIX THUIOB 3aJa4 B
CTapILIMX KJIACCaX;

- pa3BUTHE YMEHUW aHAJIU3UPOBaTh, CpPaBHUBATH, 0000IIAaTh, YCTaHABIWUBATh
IIPUYUHHO-CJIEACTBEHHBIE CBS3U IIPU PELLICHUU 3a/1a4;

- paclIMpeHHue Kpyroszopa ydalluxcs, MOBBIIICHUE MOTHUBAIMU K OOYYEHHIO,
COLIMAIM3ALMS YYAIINXCS Yepe3 CAMOCTOSTEIBHYIO JEATEIBHOCT .



3. Copepxkanne Kypca

Ne | Paznen KoanuectBo | OcHOBHOE DopMmbI
NPOrpaMMblI 4acoB coJleprKaHue pa3jesa | OpraHu3auuu M
BH/IbI
AESITeJIbHOCTH
1 | BBenenue 1 3HAKOMCTBO C HEJSIMU | DBpUCTUYECKAS

U 3aJ1auaMHM Kypca, ero | Oecena.

CTPYKTYPOH. OpranuzaimoHHbIe

OcCHOBHBI€ 3Tallbl B MOMEHTHI.

UCTOPUU Pa3BUTHS Texnuka

XUMHUH. 0€30IacCHOCTH.
[TpumyT
YCTaHOBKY Ha
MPOAYKTUBHYIO
pabory.

2 | XuMuueckas 6 KonnuectBo YMeroT pemarb
dbopmyna BEILIECTBA, MOJIb, 3a/1a4M MCTOJIb3YsI
BEIIIECTBA MOJISIpHAsl Macca, pa3inyHbIe

MOJISIPHBIN O0BEM, bopmybl
MOCTOSTHHAS HaXO0XJICHUS
ABoraapo, aTowm, KOJINYECTBA
MoOJIEKyJIa. BEILIECTBA; MACCHI,
o0bemMa;
OCYILECTBIISITh
epexo OT OJHOMU
dbopmyIIbI K
JIPyro; HaXOJUTh
KOJINYECTBO
aTOMOB B
MOJIEKYJIE JaHHOTO
BEIIIECTRA.

3 | KonuuectBo 8 KonuuectBo YMerot pemiarhb
BEIIIECTRA, BEIIIECTBA, MOJIb, 3a/1a4M UCTIOJIb3YsI
macca. O6beMm. MOJISIpHasi Macca, pa3InyHbIe
Pemenue 3amau MOJISIPHBIN 00BEM, bopmybl
110 YPaBHEHUIO MOCTOSTHHAS HaXO0XJICHUS
peakui ABorajipo, aTom, KOJINYECTBA

MOJIEKyJIa. BEILIECTBA; MACCHI,
XUMHUYECKHE o0BeMa;
ypaBHEHHUS. 3aKOH YMerT pemarb
MOCTOSTHCTBA COCTaBa | 3aJa4M MO
BelleCTB. MOJSIpHBIA | yPABHEHUIO
00BEM Ta30B. peaKkuu.

4 | YpaBHeHus 2 Peakiiuu coequHenus, | YMETh COCTABIISATh
XUMHYECKUX pa3noXKeHus, MPOCTENIINE
peakuui 3aMelleHus, OOMeHa, | ypaBHEHUS

MCXOJHBIEC BEUIECTBA, | pEaKUUU
MPOJYKThI PEAKIIUH, COCIMHEHNS,




oOpaTumele,

OIpCACIIATH TUII

HEOOpaTUMBIE, XUMHYECKOU
OKHUCJIUTEIBHO- peaKnu;
BOCCTAHOBUTEIIbHbBIC paccTaBiIATh
peaxiuu K03 dULIMECHTHI B
YpaBHEHUH
COTJIACHO 3aKOHY
COXPAaHEHHUSI MaCChI
BemecTB; 1 OBP.
PactBopsI 8 PactBopsl, YMeTs pemars
pPacTBOPUTETD, 3aJ]a4¥ UCTOJIb3YS
pacTBOpPUMOE bopMybI
BEIIECTBO, MACCOBAsI | BBIPAKECHUSA
J10s1 pacTBOpA, COCTaBa pacTBOpa;
MOJIbHAs J10JId, MIPOBOJIUTh
MOJIIPHOCTb, pPacu€Tsl 1O
HOPMAJIbHOCTb, YpaBHEHUSIM
KPUCTAJIIOTUAPATHI. XUMHYECKHUX
peakiuu
OcHOBHBIE 7 KauecTBennas YMET COCTaBIATh
KJIaCChI PEaKIHs HAa UOHBI, ypaBHEHHUS
HEOPraHU4eCKOU TEHETUYECKAs CBS3b, XUMHYECKHUX
XHMHH B CBETE PEAKINU MOHHOTO peaKuuii ¢
T3/ oOMeHa, KOJTUYECTBO | y4aCTHUEM BEIIECTB
BEIIECTBA OCHOBHBIX KJIaCCOB
HEOPTaHUYECKOMN
XUMWU 1
pa30ouparoT ux B
VOHHOM BU/IE;
MPOBOJAT PACYETHI
110 YpaBHEHUSIM
XUMHYECKHUX
peaKLni;
MIPOBOJISAT
Ka4eCTBEHHBIEC
peaKInuu Ha
[IPOCTEUIIINE
HOHBI.
Hrorosoe 2 Hrorosas nmpoBepka YcnemHoe
3aHSTHE. 3HaHui B popme EI'D | pemenue 3agad.
IIposepka yacTh C- pellieHue
3HAHUU. 3aja4
Uroro: 34 yaca.




1. KanenpapHo-teMaTH4yeckoe IUIAHMPOBAHUE

Ne Jdaramo | ara mo Tema 3aHATHS
3aHATHUA | IUVIAHY pakry
Pa3nen 1. Beenenue - 1 gac

1.

3HAKOMCTBO C LIEJIIMH U 33/1auaMu Kypca,
ero cTpykTypoil. OCHOBHBIE 3Tarbl B
HUCTOPUU Pa3BUTHUSL XUMUU.

Paznen 2 Xumudeckas opmyiia BemiecTna -6 4acoB

2. KommyecTBo BemecTna.

3 KomnuecTBo BemecTBa. Yuciio yacTuil.
Macca BelecTna.

4 [lepecunTaHHBIC YaCTUIIBI

5 BBIBOST OCHOBHBIX (PU3UUYECKHUX SIUHUIL TIO
dbopmynam.

6 OTtHOocHuTeNnbHAs IJIOTHOCTH T'a3a.

7 Pemenrie KoMOMHUPOBAHHBIX 3a/1a4

Paznen 3 KonuuectBo BemnectBa. Macca. O0beM. Pemenue 3amad no ypaBHEHUIO

peaKInii.8 yacon

8 Pacuér maccel mpoyKTa peakiuu
BEIIIECTBA 110 U3BECTHOM Macce OJHOTO U3
HMCXOIHBIX BEIECTB.

9 Pacuér o6peMa nmpoayKTa peakiuu
BEIIIECTBA 110 N3BECTHOM Macce WIIN
00bEMY OJTHOTO M3 UCXOJIHBIX BEIIECTB.

10 Pacuér oO0bemMa mpoyKTa peakiuu
BEIIeCTBA 10 M3BECTHOM Macce WIIH
00BEMY OJTHOTO U3 MCXOJIHBIX BEIIECTB.

11 Pemenue 3amau Ha MPaKTUYECKUAM BBIXO/T
MPOIYKTOB PEAKIIUN OT TEOPETUUECKH
BO3MOKHOTO.

12 Pemenue 3a1a4 Ha NpaKTUYECKUIN BBIXO/]
MPOTYKTOB PEAKIIUN OT TEOPETHUCCKH
BO3MOKHOTO.

13 Pemienue 3ama4 Ha M30BITOK U HEJOCTATOK
BCILIECTB.

14 Pemienne 3a1a4 Ha M30BITOK U HEAOCTATOK
BCILIECTB

15 Perienrie KoMOMHUPOBAHHBIX 3a]1a4.




Pa3nen 4 YpaBHeHMs] XUMHUECKUX peakLuii-24yaca

16 OCHOBHBIE TUIBI XUMUUYECKUX PEAKIIHIA

17 CocraBneHue npoCcTeNINX XUMUYECKUX
pEeaKIni.

Paznen 5

18 PactBopumocTs. PacTBOphI

19 Pa3Hblie criocoObl BbIpaXEHUS COCTaBa
pacTBopa

20 Pa3Hbie criocoObl BbIpaXeHUs COCTaBa
pacTBopa

21 Paznuunble nelicTBUS C pacTBOpamMu
(pa3baBiieHue, ynapuBaHue, CMEIIMBaHUE,
KOHIIEHTPUPOBAHHE)

22 [IpuroroBneHne pacTBOPOB C
OIPEJICIICHHOW MAacCCOBOU J0JIEH
pPacTBOPEHHOTO BEIIECTBA.

23 Permenwne 3ama4 mo ypaBHEHUSIM C
y4acTHEM PAaCTBOPOB

24 Pemenue 3ama4 mo ypaBHEHUSIM C
y4acTHEM PAaCTBOPOB

25 Pemenne KoMOMHUPOBAHHBIX 3a71a4.

Paznen 6 OcHOBHBIE KJIacChl HEOPraHMYECKOM XuMuu B cBete TO/I -7 yacoB

26 [Tpocreiimme pacu€Thl MO0 YpaBHEHUSIM
XUMHYECKUX PEaKIUH.
CocraBiieHUE MOHHBIX YPaBHEHUI
pEeaKInil

27 [Ipu3Haku peakiuii oOMeHa

28 CocraBiieHUE TTOJIHBIX HOHHBIX U
COKPAILICHHBIX YPABHEHUN PEAKIIN.

29 CocraBneHue MOJHbIX HOHHBIX U
COKpPAILICHHBIX YPABHEHUM PEaKIUN

30 ['eneTnueckas CBA3b MEX1Y OCHOBHBIMU
KJIACCAMU HEOPraHWYECKOW XUMUU

31 ['eneTnueckas CBA3b MEX1Y OCHOBHBIMU
KJIACCAMHU HEOPraHWYECKOU XUMUU

32 Pemenne axcriepuMeHTaNbHBIX 3a0a4.

Paznen 7 Utorosoe 3anstue. [Iposep

Ka 3HAHWU 2 yaca

33-34

Brinonnenue nemo Bepcuu EI'D.

Htoro: 34 yaca




Y4eOHO-MeTOAMYECKOE W MATEPUAIBLHO-TEXHUYECKOE o0ecreyeHue
o0pa3oBaTeJIbHOI0 MpoLecca

8.1. JIureparypa.

1. Auapees H.A. u ap. Ham gom: CoOopuuk. - M: Monogas
rBapaus, 1988

2. Axabamze A.®., XpynoBa A.Il., Bacumsea M.C. Kax
COXPAaHUTh KPacoTy U 30pOBbE. — M:

3Hanue, 1986

3. beikanoBa T.A., brikanoB A.C. 3amaun 10 XUMHH C
HKOJIOTHYECKUM cojiepkaHueM. — Boponex, 1997

4. T'onouep B.H. Xumus. Uurepecusie ypoku: U3 3apyOexxHOro
OIBbITA ITpernoaaBaHus. — M:

HI[ DHAC, 2002

5. I'paycman O.M. Xwumuyeckue wmarTepuanbl, KpPaCUTEIH U
MoloLIMe cpeacraa. — M:

JlermpomObITH3AAT, 1985

6. UrnateeBa C.JO. Xwumwusa. HerpaaunuoHHbIE YpOKH. —
Boarorpan: Yuurens, 2004

7. Kykymkun HO.H. Xumus Bokpyr Hac: CnpaBouHoe mmocodue. —
M: Bricmas mkosna, 1992

8. Ilnuyruna ['.B. XumMus n noBceqHEBHAs )KU3Hb YelOBeKa. — M:
Hpoda, 2004
9. ®aneea [''A. Xumus wu o3kosorusa: Marepuansl s

MPOBEJEHUSI Y4EeOHOM UM BHEYPOUHOM pPabOTHl MO DKOJOTHYECKOMY
BocnuTaHuto. — Bonrorpan: Yuurens, 2005

10. Kykymkun FO.H. Xumus Bokpyr Hac. — M. Bricmas mkorna,
1998 r.; 12. bonpmas gerckas sHiukioneaus Xumus. M. POT, 2000.

13. Crenun b. /1., Annak6epona JL.IO. «Kaura mo xumun 117151 JOMaIrHero
yreHusi» M. Xumusi. 1994,

1. banyeBa I'.A. Ocokuna JI.H. Bce mbl noma xumuku. - M.,
Xwumug 1979r.;

2. BoititoBuu B.A. AdanackeBa A.X. Xumus B ObITy. —
Bopounexckoe uzn-so, 1986r.;

3. BoiitoBuu B.A. Xumus B ObiTy. — M. 3nanue. 1980r.;

4. T'abpuensu O.C. JleicoBa I'.I'. Beenenckas A.I'. Hactonbhas
KHUTa yuutens. Xumus. 11 knacc 2 vactu. [poda, 2003r.;

5. Onun A.M. Xumus qist Bac — M. Xumus B Obity. — M. Xumus
1976r.;



6. [Ipoepammbl SIEKTUBHBIX KYpPCOB MO XUMHH (TIpeAnpoduiIbHOe
oOyuenne). 8—9 kmaccel — M.

: Apoda, 2008.

7. Kykymkun FO.H. Xumus Bokpyr Hac. M.: Breicmas mikona,
1992.

8. Hewaes A.Il., KouerkoBaA.A., 3aiine A.H. Ilumessie
nob6asku. — M.; Koisoc, 2001.

9. MakapoB K.A. Xumus u meaunuaa. M.: IIpocsemienue, 1981.

10. Cepeproxuna T.B.,CentemoB B.B. HccnenoBanue
MUIIEBBIX TPOAYKTOB.// Xumus B mikoje. — 2000.-Ne5. — ¢. 72-79.

8.2. OcHamenue y4e0HOro nmpouecca.

JlaGoparopHasi mocyaa, npudopsI 1 000pyA0OBaHUeE.
1. KOMIUTEKT MEpPHOI1 IOCY/IBI.
2. KommuiekT uznenuit u3 kepaMuku u gpapdopa

3. Habop IIOCY 1Bl u MPUHAICKHOCTEN TUISL MPOBEICHUSA
JIEMOHCTPALMOHHBIX OIBITOB.

4. CnupTOBKA IEMOHCTPALIMOHHAS.

Moaean, KOJJIEKIMH.

1. Komneknusa «BosokHay

2. Konnexuus «HedTh 1 mpoayKThI €€ epepaboTKu
3. Komnekuus «Tommusoy

4, Komnekmust  «[lmactmaccer 5. OOpasupl  OBITOBBIX — BEIIECTB €
WHCTPYKITUSMU TI0 X TTPUMEHEHUIO.

IleyaTHbIe M JIEKTPOHHBIE NTOCOOUSI.
1. Ilepuonnueckas cucrema anemeHToB /.M. Menneneesa
2. Tabnuiia pacTBOPUMOCTH BEIIECTB

3. IlpaBuna TexHUKH OE30MACHOCTH TMpPU MPOBEACHUU XUMHUYECKOIO
DKCIEPUMEHTA

8.3. Texum
YyecKHe cpeacTBa o0yueHusl.
MynpTUMEIUIHBIN KOMIIBIOTEP € ITAKETOM IIPOTPAMM.

MyJbTUMETUATIPOEKTOP.

[Hudpoas 1abopatopus o XUMUH.



