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IHosicHuTeNLHAA 3aNIUCKA.

PABOYAS ITPOTPAMMA BHEYPOYHOU JESATEJIBHOCTU

« XuMH1 B 3a/1a4ax, popmysiax U ynpaKHeHUsIX»
9 KIIACC

[Iporpamma BHEYpOUYHOM JI€SITEILHOCTH pa3paboTaHa B COOTBETCTBUH C Y. 2
cT. 28 ®enepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «OO6 obOpazoBaHuu B
Poccuiickoit denepannun», Ha OCHOBaHMHM TIpuka3za MuHoOpHayku Poccuu ot
31.12.2015 Ne 1576 «O BHeceHUU U3MEHEHHI B (efiepalbHbIi rocy1apCTBEHHBIHI
oOpa3oBaTeNbHBIM CTaHIAPT HayalbHOTO OOIIEr0 O0Opa3oBaHUs, YTBEPKICHHBIM
npukazoM MuHucTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit ®enepanuu OT
06.10.2009 Ne 373y»; npukaza MwunoOpHayku Poccuu ot 31.12.2015 Ne 1577 «O
BHECEHHH W3MEHEHUW B (eAepalibHblil TOCYyJapCTBEHHBIH 00pa30BaTeIbHbBIN
CTaHJapT OCHOBHOT'O 00mIero o0pa3oBaHus, YTBEPKIACHHBIM MPUKA30M
MunucrepctBa oOpazoBanus U Hayku Poccuiickoit @enepaunu ot 17.12.2010 Ne
1897»; ycraba MBOY «lIpombimnerroBckass COL Ne2» u pernameHTHpyET
NOPSIOK  pa3pabOTKM M peanu3auumud pabodyux MporpaMM IO BHEYPOUHOUR
NEeSATEIbHOCTH.

CoBpeMEHHBIN  CTaHAApT  CcoJAepX aHus  0o0pa3oBaHUS 1O  XHUMHUU
IIPENyCMaTpUBAET CO3JaHUE YCIOBUHM I JOCTHKEHHUS YYAIIMMHUCS CIETYFOINX
LIEJI€: OCBOCHHE OCHOBHBIX IOHATHHA U 3aKOHOB XMUMHH; OBJIAJICHHE YMEHUSMH
IPOU3BOAUTH PACUETHl HA OCHOBE XMMMUYECKHUX (HOpMYJ BEIIECTB M ypaBHEHUH
XUMHUYECKUX peaKkiuii; pa3BUTHE MO3HABATEIbHBIX WHTEPECOB "
UHTEJJICKTYalIbHBIX ~CIHOCOOHOCTEM B Mpollecce MPOBENEHUS XHMHUYECKOIO
HKCIEPUMEHTA, CAMOCTOATEIBHOTO MPHOOPETEHUs 3HAHUH B COOTBETCTBUU C
BO3HHMKAIOIMMU  KU3HEHHBIMU MOTPEOHOCTSAMHU; MPUMEHEHHE MOIYYEHHBIX
3HAHUM W YMEHUW JJIsI PEUICHUS] MPAKTHYECKUX 33/1a4 B MOBCEIHEBHOW KU3HU;
BOCIIUTAHWE OTHOIIEHUS K XHUMHUHM KaK K OJHOMY U3 (yHIaMEHTalIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUSA U AJIEMEHTY 00II€UET0BEUECKOU KYJIbTYPHI.

basucHblil y4ueOHbIM MIaH B ero (QeaepaibHOM YacTH MpEedyCMaTpUBAET
U3y4YeHUE Kypca XUMHUHU Mo 2 yaca B Henemto B 8 — 9 JlanHblii 00bEM 4YacoB
HEJOCTaTOYeH JJI peajiu3allMd CTaHJapTa OCHOBHOI'O OOILEro oOpa3oBaHUs IO
xumun. OJIHUM U3 TOCTEACTBUIM COKpAIICHUS Yncia YYeOHBIX 4acOB 3aKIH04aeTCs
B TOM, YTO y YUUTENSI MPAKTUYECKU HE OCTAETCSI BPEMEHU I OTPAOOTKHU HABBIKOB
peleHus 3aa4, a MIMEHHO 3aJa4 00eCIeUNBaIONINX 3aKPEIJICHHE TEOPETHUYECKUX
3HAaHUM, KOTOPBIE y4aT TBOPUYECKU MPUMEHATh UX B HOBOW CUTyalluH, JJOTMUYECKHU
MBICITUTb, T.€. CIIy’Kat (dbopMUpOBaHUIO KYJIbTYpPOJIOTMYECKOM
cucteMooOpa3zytouieil napanurmel. [IpearaeMeiii Kypc MMeEeET, MPEXAE BCETO,
MPAKTUYECKYI0 HAMNpaBJIIEHHOCTh, T.K. TMPEJHA3HAYAETCSd HE TOJBKO IS
dbopMUpOBaHUSI HOBBIX XHMHUUYECKUX 3HAHWUU, CKOJBKO JJISI Pa3BUTHUS YMEHUU M
HABBIKOB PEILICHUS PACUETHBIX 3aJlay Pa3IUYHbIX TUIOB. JJaHHBIN Kypc paccuuTaH
Ha yyammxcs 9-X KJIacCoB M CBsI3aH ¢ 0a30BbIM KYPCOM XMMHUU OCHOBHOM IIKOJIBI.



XUMHUYECKOE COJEpKaHME€ MHOTHX 3aJlay, MPEAJIOKEHHBIX MPOrpaMMoi Kypca,
BBIXOJIUT 3a paMKd 0a30BOTO YpPOBHA, T. K. MPEIOJIAraeT, 4TO KypC BBIOEPYT
IIIKOJIPHUKN CEPhE3HO MHTEpECyoImuecs: XxuMuen. M3yuenne kypca mpesmnoiaraet
pEaNThbHYIO IMOMOIIh YYAIIUMCSI B MOATOTOBKE K OJMMIMHAAaM, a B OyaymeM H K
sk3ameHam — OI'D. Kypc paccuuran Ha 1 gwac B Hememo (34 u B rox). Ilo
KaJICHIAPHO - TEMaTHYECKOMY ITaHUpOBaHMIo 34 yaca.

AKTYaJIbHOCTh KYpcCa: 3aJa4dl B XUMHHU PEIIAIOTCS HE TOJBKO paau
MOJIyYeHHUs] TPABUJIBHOTO OTBETAa Kak TakoBoro. Peimienue 3amad crnocoOCTBYET
Pa3BUTHIO JIOTMYECKOTO MBIIUJICHUSI, TPUBUBAET HABBIKK CaMOCTOSITEIbHOU
paboTbl M CIY>KUT OIICHKOM CTENEHUM YCBOEHHS TEOPETUYECKHX 3HAHUM U
npakTudeckux ymeHui. Kypc pacmupsier u yriayOnsieT 3HaHUS Yydalluxcs 10
XUMUH, PACKPBIBAET POJIb XUMUHU B PEILICHUU II00ATBHBIX TPOOJIEM YEIOBEYECTRA,
MOKa3bIBA€T 3aBUCUMOCTh CBOMCTB BEHIECTB OT COCTaBa W  CTPOCHUS,
HAIPaBJICHHOCTh XMMHYECKOW TEXHOJOTUN HA PEIICHUE YKOJIOTHICCKUX MPOOIEM.
Pemenue 3agad — TPU3HAHHOE CPEJCTBO PA3BUTHS JIOTHUECKOTO MBIIIICHUS
yYaInuXcsl, KOTOPOE€ JETKO COYETAeTCS C JPYTUMHU CPEACTBAMU W TMpUEMaMHU
oOpa3zoBanus. BrxiaroueHume  pa3HBIX  3amad  MpeaycMaTpHUBAET  MEPEHOC
TEOPETHUECKOTO0 MaTepuajia Ha MPAKTUKy M OCYIIECTBIATh KOHTPOJb 3a €ro
YCBOGHHUEM, a y4YallUMCSI — CAMOKOHTPOJIb, YTO BOCHHUTBIBACT  HX
CaMOCTOSITETILHOCTh B yueOHOM pabote. Pemienue 3amad 10KHO CIOCOOCTBOBATh
[[EJIOCTHOMY YCBOCHHUIO CTaHAapTa COJACp)KaHUs OOpa30BaHUS U pealn3aluu
MOCTABJICHHBIX IICJICH.

Heas kypca: co3naTh YCIOBUS IS peaiu3alldd MUHUMyMa CTaHjapTa
collepKaHusi 00pa3oBaHUSl 3a KypC OCHOBHOM IIIKOJIBI, OTPaOOTaTh HAaBBIKH
pelieHrs 3a7ad W IOJrOTOBUTH IITKOJBHUKOB K Ooyiee TIIyOOKOMY OCBOCHHIO
XUMUU B CTAPIIUX KIAccax.

OcHoBHBIE 32124K:

- obecnieyeHWe IIKOJbHUKOB OCHOBHOM U TJIAaBHOW TEOPETHYECKOU
uH(popmarmei;

- oTpa0oTaTh HABBIKA PEIICHWS NPOCTEHINMX 3a7a4, B TOM YHCIEC H
YCIIOKHEHHBIX

- (¢GopMUpOBaHUE CBSI3M MEXKIY TEOPETUUECKUMH U TMPAKTUYECKUMU
3HAHUSIMU YYaIlAXCS;

- IOATOTOBUTH HEOOXOAUMYIO 0a3y ISl pelIeHUs Pa3IMYHbIX TUIIOB 33/1a4 B
CTapIIMX Kjaccax;

- pa3BUTHE YMEHUM aHATU3UPOBATh, CPAaBHUBAThH, 0000I1aTh, YCTAaHABIUBATh
MIPUYUHHO-CJIECTBEHHBIC CBSI3U MIPU PEILICHUU 3a/1aY;

- pacuIupeHne Kpyro3opa ydammuxcs, MOBBIIIIEHHEe MOTUBAIIMU K O0YYEHUIO,
COLMAIIA3ALMS YUALIUXCA YEPE3 CAMOCTOSATEIIBHYIO 1€ TEIbHOCTD.



Conep:xanue Kypca

Ne | Paznen KosaunuyectBo | OcHOBHOE coaep:kaHue DopMbI
NPOrpaMmbl 4yacos pa3jiena OpraHu3anvu u
BU/IbI
AeITeJIbHOCTH
1 Beenenue 1 3HAKOMCTBO C IEJISIMU U DBpUCTUYECKAs

3aJjauaMu Kypca, ero Oecena.

cTpykTypoil. OcHOBHBIE 3Tanbl B | OpraHu3aloOHHbIE

UCTOPUU PA3BUTHS XUMUH. MOMEHTHI. TexHHKa
0€30IMaCHOCTH.
[TpumyT ycTaHOBKY
Ha MMPOJYKTUBHYIO
pabory.

2 | Xumnueckas 6 KonnyecTBo BeliecTBa, MOIb, YMerT pemiath
dbopmyna MOJIIpHas Macca, MOJISIPHBIN 3a/1a4¥ UCTIONb3YsI
BELIECTBA 00BEM, TIOCTOSIHHAS ABOTAJpO, | pa3iamyHbIe POPMYIIBI

aTOM, MOJIEKYJIa. HAXO0XKJICHUS
KOJIMYECTBA
BEIIECTBA; MACCHI,
o0BeMa;
OCYIIECTBIISATh
nepexo OT OJHOU
dbopMyIIbI K IpYTOif;
HaXOJIUTh
KOJIMYECTBO aTOMOB B
MOJIEKYJI€ JaHHOTO
BELIECTBA.

3 | KomuuectBo 8 KonuuecTBo BemiecTBa, MOJIb, YMeroT pemarh
BEIIIECTBA, MOJISIpHAsi Macca, MOJIIPHBIN 3aJauu MCTIOJIb3Ys
Mmacca. O0beM. 00BEM, MOCTOSIHHAsA ABOTaJIpo, | pa3audHble POPMYJIbI
Pemenue 3anau aToM, MOJIeKyJla. XUMUYECKHE | HAXOXKIECHUS
110 YPaBHEHHUIO ypaBHEHHUs. 3aKOH MMOCTOSHCTBA | KOJIMYECTBA
peaxuuii cocTaBa BelecTB. MOJSIpHBIN BEIIIECTBA; MACCHI,

00BEM ra3oB. 00BeMa;
YMerT peatb
3a/1a4M 1o
YPaBHEHHIO PEAKIIMH.

4 | YpaBHEeHHS 2 Peakuuu coequnenus, YMeTh COCTaBIATH
XUMHYECKHUX pasyoKeHus, 3aMelIeHNU, npocTeimune
peakumit oOMeHa, HCXO/IHbIE BEIEeCTBa, YPAaBHEHUS PEaKLIUU

IPOAYKTHI PEAKLIUH, COCIMHEHUS;

oOpaTtumble, HEOOpaTUMBIE, OTIPENIENIATh THIT

OKHCITUTEIHHO- XMUMUYECKOH

BOCCTaHOBUTEJIbHbBIE PEAKIINU peaKIum;
paccTaBiiTh
K03(h(HULIUEHTHI B
YPaBHEHHH COTJIACHO
3aKOHY COXpaHEHUs
Macchl BELIECTB; U
OBP.

5 | PactBOpHI 8 PacTBOpBI, pacTBOPUTEID, YMerb pemathb




pacTBOpUMOC BCUICCTBO, 3a1a4U UCIIOJIb3Yys

MaccoBas 1051 pacTBOpa, bopMyIIBI
MOJIbHAs! A0JIsl, MOJISPHOCTb, BBIPKEHUSI COCTaBa
HOPMAaJIbHOCTb, pacTBOpa; MPOBOJAUTH
KPUCTAJUIOTUAPATHI. pacy€Tsl 1Mo
YpaBHEHUSIM
XUMHYECKHUX PEaKIUi
OcHOBHBIE 7 KauecTBennas peakius Ha YMeroT cocTaBIsTh
KJIACCBI HOHBI, TCHETUYECKas CBS3b, ypaBHEHUS
HEOPraHUYeCKOM peakIy HOHHOTO OOMEHa, XUMHYECKUX PEaKIui
XHMHH B CBETE KOJINYECTBO BEIIECTBA C YYaCTHEM BELIECTB
T3/ OCHOBHBIX KJIaCCOB
HEOPraHUYECKOU

XUMHUH U pazouparoT
UX B MOHHOM BH/IE;
MPOBOMST PaCUETHI
10 YpaBHEHUSIM

XUMHUYECKHX
peakuuii; IpOBOJAT
KAueCTBEHHbIE
peakuuu Ha
IIPOCTEUIINE HOHBI.

Nrorosoe 2 Nrtorosas npoBepka 3HaHUI B YcnemHoe penienne

3aHATHE. dopme OI'D yacts C- pemieHue | 3a1ad.

IIpoBepka 3a1a4

3HAHUU.

Hroro: 34 yaca.




KanengapHo-teMaTnuyeckoe NJIaHHPOBaHHE

Ne
3aAHATHSA

Tema 3aHsATHA

Pasnen 1. Beenenue - 1 yac

1.

3HAaKOMCTBO ¢ LIETISIMH U 3aJla4aMH Kypca, ero cTpyKTypoil. OCHOBHbIE
3Tarbl B UCTOPUH PA3BUTUS XUMHUH.

Paznmen 2. Xumnueckas popmyria BemecTsa - 6 9acoB

2. KomnuuecTBo BemecTna.

3 KommgectBo BemecTBa. Uncao gyacturn. Macca BemiecTsa.
4 [TepecunTanHbIC YaCTHUIIBI

5 BbIBo1 OCHOBHBIX (pU3MUECKHUX €AMHHUII TTO POpMyTIaMm.

6 OrtHOcHUTENbHAs IIJIOTHOCTh Ta3a.

7 Pemenne koMOMHUPOBAaHHBIX 3aja4

Paznen 3. KonnuectBo BemectBa. Macca. O6beM. Perienue 3agau 1o ypaBHEHHIO
peakuuii. 8 yacos

8 Pacuér maccel mpoaykTa peakiiuy BeIecTBa 1o U3BECTHOM Macce
OJIHOTO M3 MCXOJHEIX BEIIECTB.

9 Pacuér o6beMa mpoayKTa peakiiuu BelecTBa o U3BECTHON Macce
1M 00bEMY OJIHOTO M3 MCXOJ/IHBIX BEIIECTB.

10 Pacuér o6beMa mpoayKTa peakiiuu BelecTBa Mo U3BECTHON Macce
1 00bEMY OJIHOTO U3 UCXOJIHBIX BEIICCTB.

11 Pemrenue 3a1au Ha TPaKTUYECKUNA BBIXOJI TPOYKTOB PEAKLIUH OT
TEOPETHYECKH BO3ZMOYKHOTO.

12 Pemrenue 3a1au Ha TPaKTUYECKUN BBIXOJI TPOIYKTOB PEAKLIUH OT
TEOPETHYECKH BO3ZMOYKHOTO.

13 Permtenne 3a1a4 Ha H30BITOK M HEJOCTATOK BEIIECTB.

14 Pemrenne 3amay Ha N30BITOK U HETOCTATOK BEIECTB

15 Pemenne koMOMHMPOBAHHBIX 3a/1a4.

Pa3znen 4. YpaBHeHMs XUMMUYECKUX pEaKIMil - 29aca

16 OCHOBHBIE TUITBI XUMUYECKUX PEAKIIHI

17 CocraBiieHre IPOCTENIINX XUMUYECKUX PEAKIIHIA.
Paznen 5

18 PactBopumMocTts. PacTBOpbI




19

Pa3nble criocoObI BRIpaXKEHHS COCTaBa pacTBOpa

20 Pa3nble criocoObI BRIpaKEHUS COCTaBa pacTBOpa

21 Pasnnunsle aeiictBus ¢ pactBopaMu (pa3daBieHue, ynapuBaHue,
CMEIlIMBaHNE, KOHIICHTPUPOBAHHUE)

22 [IpuroToBneHue pacTBOPOB C ONPEICTCHHON MacCCOBOM J10JIei
PacTBOPEHHOI'O BELIECTBA.

23 Pemenue 3a1a4 no ypaBHEHUSIM C y4acTHEM PacTBOPOB

24 Pemenue 3a1a4 no ypaBHEHUSIM C y4acTHEM PacTBOPOB

25 Pemenne KOMOMHUPOBAHHBIX 3a71a4.

26 IIpocreiimme pacyéTsl 10 YpaBHEHUSIM XUMUYECKUX PEAKIIHI.
CocTaBiieHHE HOHHBIX YPaBHEHUHN peaKIHii

27 [Tpu3Haku peakuuii oOMeHa

28 CocTaBiieHrEe TOJHBIX HOHHBIX U COKPAIICHHBIX YPaBHEHUN
peaKuuid.

29 CocTtaBiieHH€e IOJHBIX HOHHBIX U COKPAIICHHBIX YPaBHEHUN
peakuuii

30 I'enetnyeckas CBSI3b MEKIY OCHOBHBIMH KJIACCAaMU HEOPTaHUYECKOM
XUMHH

31 I'enetnyeckas CBSI3b MEKIY OCHOBHBIMH KJIACCaMU HEOPTaHUYECKOM
XUMHH

32 Pemmenne skcriepuMeHTaNbHBIX 3371a4.

Paznen 7. UtoroBoe 3audarue. [TpoBepka 3Hanmii 1 yac, moaBeneHnue uTOTroB,
pe3epB — 1 yac

33

Brimonnenue nemosepcun OI'D.

34

[TonBenenue UTOroB, pe3eps.

Hroro:

34 yaca




YyeOHO-MeTOAMUECKOE 00ecIeueHue

1. IIporpamma kypca xumuu i 8-9 kiaccoB 0011e00pa3oBaTEIbHBIX
YUPEKICHHM.

2. 0O.A. bouapamkoBa «YuuMmcs pemarth 3agaun 8-11 kmacc», Boarorpan,
2017.

3. ApmamoBuu T.II. BacunmeeBa ['.M. “COopHHMK ONMMOHMAAHBIX 3a4ad IO
XUMHH .

4.  byapymxkak I1. “3amaun mo xumun’.

5.  Hwrosnu U.K.; IIpoTtacoB I1.H1. “MeToanka pemeHusi pacu€THBIX 3a7a4 1O
XUMHH .

6. Xomuenxko W.I'. “COopHUK 3amady W yOPAKHEHUH MO XUMHH IS
HEXUMUYECKUX TEXHUKYMOB .

7. Xomuenko ['.Il. “3amaun no xumuu g noctynaronux B BY3sr”.

8. AO6kwun I'.JI. “3agaun u ynpaxHeHUS IO XUMUH .

9. Tabpuensa O.C. “Xumus B TecTax, 3aa4ax, ynpaxHeHusx 8 — 9 kimaccor”.
10. T'aBpyceiiko H.I1. “IIpoBepounpie pabOTHI MO HEOPTAaHUYECKON XUMHH 8§
KJ1acc’.
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