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1. KoMIuiekc OCHOBHBIX XapAKTEPUCTHK JONOJTHUTEIbHOM
001meodpa3oBaTe/bHOM IPOrPaMMBbI

1.1 IlosicHUTEIBLHASA 3aNIUCKA

HopmartusHo-nnpaBoBO€ 00€ciedeHrEe POrpaMMbl

1. IIporpamma pa3paboTaHa B COOTBETCTBUU CO CIEAYIOLIIUMU JOKYMEHTAMM:

- ®enepanbubiil 3akoH 0T 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B PDO».

3. - KoHuenmms pa3BuUTHS JOMOJHHUTEIBHOTO oOpa3zoBanus naereit (Pacnopspkenme IlpaButenbcTBa
P® ot 4 centabps 2014 r. Ne 1726-p).

4. «llopsiaka opraHu3alny U OCYIIECTBIIEHUSI 00pa30BaTeNbHON AESITEIbHOCTH O JOTOJIHUTEIbHBIM
00111€00pa3oBaTEeIbLHBIM MIPOTPaMMamy, YTBEPKJACHHBIN Tpruka3zoM MuHMpocsemienus Poccuiickoit
®enepauuu ot 27.07.2022r Ne629

5. - Ilocranonenue ['maBHOrO rocynapctBeHHoro canutapHoro Bpaua P® ot 04.07.2014 Ne 41 «O06
yrBepxkaenun  CaunlluH 2.4.4.3172-14 «CaHuTapHO-3NMIEMHUOJIOTUYECKHE TpeOOBaHUS K
YCTPOWCTBY, COJIEP)KAHUIO W OpTaHM3allid pPEeXHUMa pPabOThl 00pa30BaTENbHBIX OpraHU3ALUNA
JIOTIOTHUTEIBHOTO 00pa30BaHus I€TE.

6. - Ilucepmo MunuctepcTBa oOpa3oBanust u Hayku Poccuiickoit @enepanuu ot 18.11.15 Ne(9-3242
0 HampaBieHUn «MeToIMYeCKMX pPEKOMEHJIAU 10 MPOEKTUPOBAHUIO JOMOJHUTEIbHBIX
o011epa3BUBAIOUINX TPOrpaMM (BKJIHOYAsi pa3HOYPOBHEBBIE TPOTPAMMBI )»

7. - Ilucemo MunucrepctBa obpa3zoBanus u Hayku Poccuiickoit @eaepanuu ot 29 mapra 2016 roxa
NoBK-641/09 o mampaBieHUH METOJUYECKUX pPeKOMeHaauii «MeToanueckne peKoMEeHIaIuu 1Mo
pealiM3allMM  aJalNTUPOBAHHBIX  JOTMOJHUTEIbHBIX  OOIIE00pa3oBaTeIbHBIX  IpOTpamw,
CIOCOOCTBYIOMINUX COITMATHPHO-TICHXOJIOTMYECKO M peadmIMTaINH, poeCCHOHATTEHOMY
CaMOOIIPENICICHUIO JIeTel C OrpaHMYEeHHBIMH BO3MOXKHOCTSIMU 37I0POBbS, BKJIIOuYas JeTei-
WHBAJIUJIOB, C YIETOM MX 0COOBIX 00pa30BaTEIbHBIX MTOTPEOHOCTEH.

8. - YcraB MyHUITUTIATEHOTO ABTOHOMHOTO 00111e00pa30BaTEIHLHOTO YUpEKACHUS
«O6pazoBarenpHbiid eHTP Ne 2 «Cdepar p.n. Cennoit Boabckoro paiiona CapaToBckoit 001acTmy
o1 21.08.2023 1. Ne1630;

9. - Ilonoxenune o llenTpe 00pazoBaHUsl €CTECTBEHHO-HAYYHOTO U TEXHOJOTHYECKOro Mpoduieit
«Touka poctay MyHUIMNANBHOIO AaBTOHOMHOTO  OOHIEO0Pa30BaTENILHOTO  YUPEXKIACHUS
«O6pazoBarenbHbiid eHTp Ne 2 «Cdepar p.n. Cennoit Bonbckoro paiiona CapaToBCcKoit 001acThy
(mpotoxon Nel ot 30.08.2024 1.).

N

HanpaB/ieHHOCTb IPOIPAMMBI: eCTECTBEHHOHAYYHAS

AKTYAJIbHOCTh NpPOrpamMmbl. I[lporpamma «O3agadueHHas XAMHUS» UMEET NPOQPECCHOHATBHYIO
HAIMpPAaBJICEHHOCTh. YUYEHHUKY, M30paBIIEMy XHUMHYECKYIO CIEUUATbHOCTh, OHAa IMOMOKET OBJAJETh B
COBEPIICHCTBE HEOOXOIUMBIMH TMpPHEMaMH yMCTBEHHOW JEATEIbHOCTH, pa3BUTh TBOPYECKOE
MbIIIUIEHHE. Ba)kHBIM KOMIIOHEHTOM 3TOTO Mpolecca SIBISETCS YMEHUE pellaTh XUMUYECKUE 3aJauH,
TaKk Kak OHO BCErja CBS3aHO C 0oJiee CI0KHOW MBICIUTENHHON NeATeNbHOCTHIO. [ TeX, KTO CMOKET
OBJIAJIETh COJIEp>KaHUEM JaHHOW MPOTpaMMBI, pellIeHre 3a/1a4 He OyAeT BBI3BIBATh OCOOBIX TPYIHOCTEH.
[Ipouecc pemieHus] CTaHET YBJIEKATENbHBIM M OyAeT MPUHOCUTH YIOBIETBOPEHHE, MOJOOHOE TOMY,
KOTOpO€ TOJYYaroT JIIOOUTENH pasrafblBaHUs KPOCCBOPIOB. YMEHHE pellaTh 3aJaud pa3BUBAETCS B
mporecce OOy4YeHHs, W Pa3BUTh JTO YMEHHE MOXXHO TOJBKO OJHUM TIYyTeM — TIOCTOSHHO,
CUCTEMATUYECKU peliaTh 3aJauu.

C nmomotnpto mporpamMmMbl «O3alaueHHas XUMUS) IIKOJIBHUK MPUOOPETET U 3aKPENUT MPAKTHUYECKUe
HAaBBIKM B pa0oOTe C BEIIECTBAMU, BBHITIOIHSIS PA3IMYHOTO YPOBHS CIIO)KHOCTH MPAKTHUECKUE 3a1aHus. B
CBSI3M C 3TUM JaHHYIO TIporpaMMmy 1o Gopme coAep KaHHs U Tpolecca MeJarorndeckoil 1esTebHOCTH



MOXXHO OTHECTH K WHTETPHPOBAHHOMY BHIy, T.K. OHA OOBEIUHSET B IEJO€ O0JIACTH OCHOBHOIO U
JOTIOJTHUTEIHHOTO 00pa30BaHMUSL.

OTanuyuTebHble 0CO0EHHOCTH 3a OCHOBY IpPOrpaMMbl ObLIa BHIOpaHA aBTOPCKas MPOrpamMMa
JOTIOJTHUTENBHOTO 0Opa3zoBanus 8—11 kmaccwl «O3anauennas xumus» C. b. ToJCTOXUHCKOM, yauTens
XMMHH, TIeJlarora JIOTIOJHUTEIBLHOTO0 00pa3oBaHus IeHTpa oOpaszoBanus Ne 1475 1. Mocksa,
[DnekrponHsIii pecype http://him.1september.ru/view_article.php?ID=201000403 ].

[Ipennaraemplii Kypc HOCUT OOydarol[uii, pa3BUBAIOLIMI W COLMAIbHBIA XapakTep, I03BOJISIET
OpPUEHTUPOBATHCS HA BHIOOD Oyaymie nmpodeccuu Bpava, TeHETHKA, OMOJIOTa, SKOJIOTa.

Anapecat. Tlporpamma paspabortana s ydaunuxcs 14-17 ser, komudectBo jereidl B rpymie — 5-7
YeJI0BEK.

Iegarornyeckasi 1eJ1eCO00PA3ZHOCTb 00YCIOBIEHA TEM, YTO OOYYAIOIIMMCS TIPEIOCTABISETCS
BO3MOXXHOCTHB IIOIIOJTHUTH 3HaAHUA, HpI/IO6peCTI/I " 3aKPCIIMTb HABBIKH PCHICHUA TCOPECTUYCCKUX U, YTO
0COOEHHO BaXXHO, IMPAKTHYCCKUX 3aJad II0 XHMHHU. Pemrenue 3aga4 3aHUMAacT B XUMHYCCKOM
00pa30BaHUM BAXXHOE MECTO, TaK KaK 3TO OJUH W3 BAXHEHIIMX NMPUEMOB OOYUYEHUs, MOCPEICTBOM
KOTOporo obecrieunBaercsi 0oJiee TiyOOKO€ M TOJIHOE€ YCBOCHHE YYEOHOro Marepuaia Mo XUMHUHU U
BBIpa6aTI)IBaeTCH YMCHHE CaMOCTOATCIIBHOIO OCMBICIICHHUA U IIPUMCHCHUA HpI/IO6peTeHHLIX 3HAHUI.
I'maBHBIM KpuTepreM OTOOpa y4alluxcsi B TPYIIBI SBISETCA KellaHue pedeHKa MpUoOpecTH HaBBIKU
pEIICHHS TEOPETUICCKHX 3a/1a4, BBIMOTHCHHSI TPAKTHYESCKUX pa0OT IO OMIPEICIICHUTO BEIIECTR.

O06beM nporpamMmsbl: 72 vaca
Cpoxku 0CBOeHHUS NMPOrpaMMmbl: 1 ro.

PexuM 3aHATHH: 2 yaca B Henemo, 3aHaThs 110 40 MUHYT.
1.2. eab 1 321244 NPOrpaMMbl

Ieanb: passBuTre MHTEIEKTYAILHOTO M TBOPUECKOTO MOTEHLMANA JETe Ha OCHOBE (POPMUPOBAHMS
OTICPAIMOHHBIX CIIOCOOOB YMCTBEHHBIX JCHCTBHI MO PEIICHUIO TCOPETHUCCKUX U MPAKTUYCCKUX 3a1ad
B 00JIacTH XUMUM.

3agaum:
oOyyaroriue:
®  COBEpILICHCTBOBATh 3HAHUS YYAIIUXCS O TUIAX PACUETHBIX 33J[a4 M aJTOPUTMAaX MX PEIICHUS;

e (opMupOBaTh NPAKTUYECKUE YMEHUS MPHU PEILICHUH YKCIIEPUMEHTAIbHBIX 33a4 Ha
pacro3HaBaHME BEIECTB,;

® [IOBTOPUTH U 3aKPEIHUTh OCHOBHBIC MTOHSTHUS, 3aKOHBI, TEOPUH, a TAK)KE HAay4yHbIe (DaKTHI,
00pa3yIoIMX XMMHYECKYIO HAyKY;

® COBEpIIECHCTBOBATh YMEHMs pellaTh 3a/a4l HHTETPUPOBAHHOTO THIIA;

pa3BHUBAIOLINE:
® DPa3BUBATh JOIMUYECKOE MBIIIICHUE YUALTUXCS TPU PEIIEHUH 3a/1a4 ¢ HECTaHIapTHBIMU
(bopMyIHpOBKaMH;

¢ pa3BUBATb CAMOCTOATCIIBHOCTb, YMCHHUEC IPCOJ0JICBATh TPYAHOCTHU B YUHCHHU,
® Pa3BHUBATb MMPAKTUYCCKUC YMCHU YUAIIUXCA ITPU BBIITIOJTHCHUHU ITPAKTHYCCKUX
OKCIICPUMCHTAJIbHBIX 3a/1a4;

¢ Ppa3BHUBATb HABBIKU CaMOCTOSTEIbHOM pa6OTLI n qu6HO-KOMMYHI/IKaTI/IBHLIC YMCHUA.

BOCIIUTATCIbHBIC!
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® CO3/IaBaTh MEIarOrHYeCKUX CUTYAIMi YCIICITHOCTH JIIS TIOBBINICHUSI COOCTBEHHOM CaMOOIICHKH
Y CTaTyca yJalluxcs B TJIa3aX CBEPCTHUKOB, MEJaTOTOB U POJAUTENICH
® (opmupoBaTh MO3HABATEIHHBIC CIOCOOHOCTEH B COOTBETCTBHH C JIOTUKOW Pa3BUTHS
XUMHUYECKON HAYKH,
® COJEHcTBOBATH B MPO(OPUEHTALIMH IIKOJIbHUKOB.
1.3. Coaepsxanue nmporpamMmbl
YUEBHO-TEMATUUYECKUM ILIAH
Neni/m HaumeHoBaHue pa3zaesia OO0muii 00beM B yacax dopMa aTTecTalNuU
Bcero | Teopusi | llpakTnka | /KOHTpOJIS
1 BBoaHoe 3aHsITHE. 1 1
3agaum u3 ctakana ¢ pacteopom. | 10 3 7

2-3 Brruucienue MacCcoBOM JIoNH | 2 1 1 COCTABJIEHM 3a7a4 I10
PacTBOPEHHOI'0 BEIISCTBA B pacTBOPE. JQHHOU Teme;
[TporieHTHAsS KOHIICHTPAITHS.

4-6 Pacuetsl, cBsi3aHHBIE C MOJISIpHOW | 3 1 2
KOHIEHTpalUen

7-10 [Tepexon oT OJIHOT'O Buma | 4 1 3
KOHIIEHTPALMH K IPyromy.

11 NuauBuyanbHas KOHCYJIbTalUs 1 1

3aKoHbI NPUPOJBLI B MUPE XUMUH 15 3 12

12-13 | Tpenaxep  pacuetoB 1O dopmyne | 2 1 1 OGcyxneHne  anro-
BEIECTBA. put™mMa COC-TaBJICHUA

14 Brruncienue OTHOIIIEHHIA macc | 1 1 3ajad MO NAHHOH
HIIEMEHTOB B BEICCTRE TeMC,  ydacmue B

15 Onpenenenue MaccoBOI momu | 1 1 OMMMITHAZE IO XMMHH,

HHAWBUAYAJIbHBIC
XUMHYECKOTO 3JIECMEHTA B BEIIECTBE KOHCYIbTAIHH

16 Pacuer macchl snemMeHTa Mo u3BecTHOH | 1 1
Macce BCIIICCTBA, coJiepIKaIero
NAHHBINA DIIEMEHT

17-18 | Beruuciiene Maccel BemiecTBa 1o | 2 2
Macce 2JIEMEHTA B HEM

19 Brruucienue koimyecTsa BenlecTsa 1mo | 1 1
ero macce

20 Pacyer maccei 1o  u3BecTHOMY | 1 1
KOJIMYECTBY BEIIeCTBA

21-23 | Pacuer MPOCTEHIIICH dopmynsl | 3 1 2
BEIICCTBA 110  MAaCCOBBIM  JOJISIM
3JICMEHTOB B COCAUHCHHH

24-26 | PacueT uncia 4acTHII ITO €ro Macce, 1o | 3 1 2
KOJIMYECTBY BEIECTBA WM MO 00BEMY.

O3agavyeHHbIE ra3bl. 8 2 6

27-28 | Ompenenenue OTHOCHTENBHOM | 2 1 1 COCTaBJICHHS 33]1a4 Ha
IJIOTHOCTHU ra3a JMaHHYIO TEMY;,

29 Brruncienue OTHOCUTEIbHOMU | 1 1 y9acTue B ONIMMITHA/IC
MOJIEKYJIADHOM ~ Maccel 10 €ro TIO XHIMHH,
OTHOCHUTEIBLHOM INIOTHOCTHU

30 Omnpenenenne Maccsl razoo06pasHoro | 1 1
BelIecTBa MO ero oovemy. MousipHbIi




00BEM Ta30B

31

Breruncnenne ob6wvema Ta3000pazHOTO
BEIIECTBA IO €ro  Macce, IO
KOJINYECTBY BEIIECTBA

32-33

Omnpenenenne (GopMmynsl BemecTBa Mo
MAacCOBBIM  JIOJIAIM  DJIEMEHTOB U
OTHOCHUTEIILHOM TUIOTHOCTH rasa

34

NupuBuyanbHas KOHCYJIbTalUs

35-36

HTorosoe 3ansiTue

Konkypcrr «O3agaub
Apyra»,
«/IHTeNnNeKTyalbHBIN
MapaoHy.

O3agavyeHHbIe HECOPraHnvIeCKUue
BeHIeCTBAa.

21

13

1-3

Breruucnenme  maccel  (KoJIMuecTBa
BEIIIECTBA) NPOAYKTOB pEaKLUHUU [0
Mmacce (xonnuecTBy BEIIECTBA)
VICXOJIHBIX BEIIECTB.

Brruucienne  o0beMa  Ta3oB IO
W3BECTHOM Mmacce (Konu4ecTBy
BEIIECTBA) OJHOTO M3 BCTYMAIOIMHUX B
PEaKIUI0 WU  TOJyJalolmuxcs B
pe3ynbTare € BEMECTB.

6-7

Pacuer 0OBEMHBIX OTHOIIEHHUH Ta30B
110 XUMHUYECKUM YPaBHEHUSIM

Pacuetsr 1o TEPMOXHUMHUYECKUM
YpaBHEHUSIM

9-11

PacdeTsl Mo XUMUYECKHM ypaBHEHUSM,
€CJIM OJIHO M3 PEarupyroIIfX BEIICCTB B
N30BITKE

12-13

Onpenenenue MacCOBOU WA
00BEMHOM JIOJIM BBIXOJIA TTPOTYKTA.

14-15

Boruncnenne maccel  wid - oO0bema
MPOJyKTa peakUWd IO H3BECTHOMN
Macce WIu  00BEMYy  HCXOJHOTO
BEIIECTBA, COICPIKAILEr0 NPUMECH

16-18

Haxoxxnenne  Maccbhl  (KoJIMUeCTBa
BEIECTBA, 00bEeMa) MPOIYKTa PEaKIuu
10 UCXOJIHOMY BEIIECTBY B PACTBOPE

19-21

Haxoxnenue MacCChbl MMpoOAYKTa
pCaKuu 10 Macce HCXOOHOTIO
HCOPraHu4eCKoOro BCIICCTBA C
IIpUMECAMU

CamocrosTenbHas
paboTa Mo COCTABJICHHIO
3a1a4 1 0QOPMIICHHUIO MX
Ha KapTouKax st
HCIIOJIb-30BAHUS Ha
YpOKax XMMHH.

[Tonroroeka u yyactue B
OJMMITHAJIC TT0 XUMHHU.
Hanucanue cuenapus no
MIPOBECHUIO HEJENU
XHMHH B IIKOJIE.

OKHCINTEJB - OH «TPAOHTEJIb)»

22-23

HpI/IMeHCHI/Ie METOHa 3JJICKTPOHHOTO
Oaranca A1 COCTaBJICHUA ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX
PCaKInu.

24-26

[Ipumenenne MeToma MOIypeakuuu
JIst COCTaBJICHUS YPaBHEHHI
OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIX
peaKuuu.

OT 0JHOT0 HEOPraHMYECKOro

OdopmieHne  CTEHIOB




BeIEeCTBA K IPYyromy. «Pemn kpoc cBOpI» U3

27-29 | HaxoxaeHne  Macchl  (KoJMdecTBa | 3 1 2 KpoCCBOpAIOB, — cOCTaB-

6 ) JICHHBIX JACTbMU ca-
BEIECTBA, OObEMA)  BEWIECTBA 110 MOCTOA T HO.
LEMOYKE PEBPANCHUIA

30-31 | OcymecTBicHHE [ENOYKH | 2 2
IIPpEBpAICHU}, pEIIeHHEe 10 Heu
AKCIEPUMEHTAJIBHBIX 3a7a4

IS
[EEN
w

AHaJINTHYeCKasl JJadopaTopusi.

IS
[EEN
w

32-35 | Pemenue 3ajad  Ha KayeCTBEHHOE
OmpesieicHHe KaTHOHOB M aHHOHOB
HeOpFaHI/I‘ICCKI/IX BCIICCTB

36 HUrorosoe 3ausarue «O3agayennbie | 1 1
HeOpraHuvecKne BelecTBa»

Hroro 36 11 25

Hroro 3a 1 rox o6yuenust 72 20 52

Conep:xanne mporpaMMmsl
BBoanoe 3ansaTMe. Teopetnueckas 4acTb: 3HAKOMCTBO C IPOTPaMMOM, CTPYKTYpOH M 3aladyaMHu
obyuenus. OnpeneneHue pexxnuMa 3aHATui. [IpoBeneHne HHCTPYKTaKa MO TEXHUKE O€30TaCHOCTH MPHU
paboTe ¢ XUMUYECKHMHU BEIIECTBaMU U B KAOMHETE XUMUHU.

3agaum u3 crakaHa ¢ pacTBopoM. OCHOBHbIE NMPUHIUIBI 0QOPMIICHHS 3a1a4 MO XUMUU. MeToauka
pelleHrs 3aJady Ha BBIYUCIICHHS MAacCOBOM JIOIM PACTBOPEHHOTO BeEIIeCTBa B pacTBope. Bujbl
KOHLIEHTpALMK: IpOLeHTHAasI U MoJisipHasi. [lepexoa oT 0JHOTO BUAa KOHIEHTPAIUH K APYroMy.
Ilpakxmuueckaa uacmu: pelieHHE 3aJad MO JaHHOW TeMe; NPUTOTOBJIEHHE PAaCTBOPOB C 3aJaHHOM
KOHLIEHTpAallMel MyTeM BhITapuBaHus, pa30aBieHusl, 100aBJICHHEM PAaCTBOPUMOTO BEILIECTBA.

3aKoHBI npupoasl B MHpPE€ XHMHH. MCTO,Z[I/IKa pelicHrd 3aJad Ha HaXO0XICHUC OTHOCHTEIIBHOU
MOJ'IGKy.]'I?IpHOfI MacCChbl, Ha BBIYHCIICHHEC OTHOIIICHUM MaccC 3JIEMEHTOB B BCIICCTBE, HA OIPCACIICHUC
MaccoBOH JO0JIM XUMHUYCCKOI'O 3JIEMCHTa B BCHICCTBC, Ha HaAXOXJICHHUE KOJIHMYCCTBa BEIIECTBaA IIO €ro
MacCce u HaO60pOT, Ha BBIBCACHUC HpOCTCfIH.IGfI (bOpMy.]'II)I BCIIECTBA 11O MAaCCOBBIM HOJISIM 3JICMCHTOB B
COCIMHCHHH, HAa paCdCT YUCJia CTPYKTYPHBIX €AUHUIL 110 MAaCCE€, KOJIUYCCTBY BCUICCTBA NI O6’beMy.
Hpakmuuecmﬂ yacms. pCUHICHUC TUIIOBBIX 3a/la4 HA JaHHYIO TEMY, O(l)OpMJ'IeHI/Ie 3aaa4, 06CY)KI[€HI/IG
pairuOHaJIbHBIX croco0oB PCUICHUA.

O3alla'—leHHble ra3el. Meroauka PCUICHUA 3aa4 Ha OIPCACICHUC OTHOCHTEJIFHOM IUIOTHOCTH Tasza u
HaxXoXJCHUC IIO0 HEH OTHOCHTEJILHOM MOJ'ICKyTIprHOfI MaccChI. MOJ'IHpHHﬁ 00BEM TrasoB. HOpMaHBHHe
YyCJIOBUA. HpI/IHI_II/IHBI peuicHuA 3a/la4 Ha: OIPCACICHHC MAacCChbI ra3006pa3H0r0 BeIICCTBAa II0 €Io
O6’LCMy, IIpru HOPMAJIbHBIX YCJIOBHUAX; BbIYUCICHUC oOBeMa ra3006pa3H0r0 BeIICCTBa IIO €TI0
KOJIMYCCTBY, OIPCACIICHUC q)OpMy.TIBI BEIIIECTBA 10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB M OTHOCHUTEIBHOM
IIJIOTHOCTH T'a3a.

Hpakmuqecmm Yacms. HAXO0XICHUC H O6Cy>KI[eHI/Ie panrOHAJIBbHBIX CII0CO00B peuieHud 3aaad.
CocraBieHue 3aaay 110 HpOﬁI[CHHBIM TEMaM H HX 3allluTa.

HTrorosoe 3ansiTue. O606H_[6HI/I6 Marepuaia. O6Cy)KI[eHI/Ie " NOABCACHUC UTOTOB KOHKYPCOB.

O3alla'{el-ll-lble HEOpPpraHuveCKkue BelleCcTBa (3a)1aq1/1 Ha U30BITOK OJHOT'0 M3 BCIICCTB, BBIXOJ
NpoaAyKTa, MNPUMECH U paCTBOpBI). Mertoauka peuicHrd 3aaa4 10 XUMHUYCCKUM YPABHCHUAM.
HaxoxxaeHne macchl (I(OJ'II/I‘{CCTBa BCIICCTBA, O6’BeMa) IMPOAYKTOB PpCAKIUHU II0 MACCE (KOHI/IquTBy
BCIICCTBA, OG’LCMy) HCXOOHBIX BCIICCTB. 3aK0OH 00OBEMHBIX OTHOIICHUN Ia30B H MMPUMCHCHHUC €Iro IpU




peuieHny 3a1a4. TepMoXuMUUECKHe YpaBHEHUs M TUIIBI 3a/1a4 110 HUM. HaxoaeHue Macchl IpoayKTOB
peakmuy, eciy M3BECTHBI MacChl JIBYX HMCXOJHBIX BeIIeCTB (3amaun Ha u30bITOK). OmnpeneneHue
MaccoBOM WM OOBEMHOW IO0NM BbIXoJa Mpoaykra. HaxoskneHue macchl WM oObeMa MPOIYKTOB
peaKImu 1o U3BECTHON Macce WM 00bEeMy HCXOJHOTO BEIIECTBa, coJepKailero npumecu. Haxoxaenue
Macchl (KOJMYECTBa BEUIECTBA, 00beMa) MPOYKTa PEAKLUU 10 UCXOHOMY BELIECTBY, HAXOSAIIEMYCS B
pacTBope.

Ilpakmuueckaa wacmyp: pellleHUE 3a7ad IO JAHHBIM TE€MaM; COCTaBJIEHHE aJTOPUTMA PEIICHUs 3THX
TUTIOB 3aJ1a4; CAaMOCTOSATENbHAs padoTa 10 COCTABICHHIO 33/1a4 U O(POPMIICHHIO UX HA KapTOUKax JUIs
HCII0JIb30BAHUS HA YPOKAX XUMUHU.

Oxucaureqb - OH «rpadurteib». PaccraHoBka KOA((OUIIMEHTOB B pEaKIHUsIX C Yy4aCTHEM
HEOPraHMYECKUX BEIIECTB METOIaMU 3JIEKTPOHHOTO OanaHca U MOoJypeaKiuil.

Ilpakmuueckaa uyacms: OTpabOTKa HABBIKOB IO PACCTAHOBKE KOAPPHUIIMEHTOB B OKHUCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUAX C yUACTUEM HEOPTaHUYECKUX BELIECTB.

OT o0AHOr0 HEOPraHMYecKoro BemecTBa K Apyromy. OCHOBHBIE KJIacChl HEOPTraHMYECKHX
COEJIMHEHUI U UX XUMUYECKHE CBOMCTBA, ClIOcoObI noydyeHus. CriocoObl mepexoja OT OJIHOTO Kiacca K
APYromMy € NOMOMBIO PA3JIMYHBIX XUMHYCCKUX peaKHI/II\/’I. MeTomea peumicHusA 3aga4 ¢ UCIIOJIb30BAHUEM
«UETIOYKH TPEBPALICHUI.

Ilpakmuyeckas uyacmp: pEUICHWE 3aJad Ha «IENOYKM NPEBpAIlCHHW» M HAXOXKJICHHE MAacChl
(Konm4ecTBa BEIIeCTBa, 00hEMa) BEIIECTB.

AHanuTu4deckasi Jadboparopusi. KauecTBeHHBIE peaKIIMy Ha KaTHOHBI: BOJIOPOJa, aMMOHUS, cepedpa,
JTUTHS, Kajus, HaTpus, Kainbius, O6apus, meau(Il), xenesa(I1LI1), amomunusa. KauecTBeHHble peakuuu
Ha aHWOHBI: XJIOPHUI-WOH, CYJIb(aT-woH, HUTpAT-WOH, (ocdaT-uoH, CyTbGUI-UOH, KapOOHAT-HOH,
XpoMaT-uoH, THAPOKCUI-MOH. IlpaBuia TexHukH O€30MacHOCTH TMpU paboTe € XUMUYECKUMHU
BEIIIECTBAaMU M MPpU paboTe B KAOMHETE XUMUM.

Ilpakxmuueckasa wacmoe: pelieHUE SKCIEPUMEHTANBHBIX 3a/1a4 Ha OINpE/eIeHHE BEIEeCTB B PacTBOpe, C
MOMOIIBI0 KauecTBEHHBIX peakiuil. [lonbop 3aHMMaTENbHBIX OMBITOB JUISI XUMHYECKOTO Bedepa, UX
oTtpaboTka. [IpoBeneHue Beuepa «Y nuBuTeNnbHas XuMus!» u ero ananms. CocraBieHne cOOpHHUKA 327249
110 HEOPraHU4EeCKOU XUMHUHU.

Hrorosoe 3ansitue mo teme. O600menue marepuana. [lonsenenne uroros. OOCy)aeHUE COOPHUKA
3aJ1a4 [0 HEOPTaHUYECKOW XUMUHU.

1.1 Ilnanumpyemble pe3ybTAaThbl U (POPMBI UX aTTECTALUH
Kypc «O3agaueHHas XuMus» JaeT BO3MOKHOCTh I0CTUYb JIUYHOCTHBIX PE3YJIbTATOB!
1. BocriuTaHue POCCUHCKOM IpaXJaHCKON MIEHTUYHOCTH: MATPUOTU3MA, JIFOOBH U YBAXKEHHUIO K
OteuecTBY, 4yBCTBA FOPJOCTH 3a CBOIO PoaMHy, 32 pOCCHICKYIO XUMHUYECKYIO HAYKY;
2. (hopMupoBaHHE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIECTBEHHOM MPAKTUKH, a TAKXKE COLIMATBHOMY, KYIbTYPHOMY, S3bIKOBOMY U JYXOBHOMY
MHOT000pa3uio COBPEMEHHOT'O MHPA;
3. pa3BUTHE OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHUBALIMHU K OOYUEHHUIO U MO3HAHHIO, BEIOOPY PO (HIEHOTO
00pa3oBaHus Ha OCHOBE HH(POPMALIUHU O CYILECTBYIOUUX NPOodecCcusix U JINYHbIX TPOhecCHOHATBHBIX
MPEANOYTEHUH, 0CO3HAHHOMY OCTPOEHHIO HHANBUYAIbHOM 00pa30BaTebHON TPACKTOPUH C YUETOM
YCTOMUYUBBIX MO3HABATEIbHBIX HHTEPECOB;
4. hopMupoBaHNEe KOMMYHUKATUBHOM KOMIIETEHTHOCTH B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIIeJ0BATEIbCKOM, TBOPUECKOM U APYrUX BUIAX ACATEIbHOCTH;




5. pa3BUTHE MOHUMAaHUS [IEHHOCTHU 3/I0POBOTO U 6€30IacHOro 0Opa3a KU3HU; YCBOCHHUE TTPABHII
WHMBUIYAIBHOTO U KOJJICKTHBHOTO 0€3011aCHOTO MOBEICHHS B YPE3BbIUANHBIX CUTYALUAX,
YTPOKAIOLIUX XKU3HU U 310POBbIO JIIOJIEH;

6. pa3BUTHE MMO3HABATEIFHON 1 HH(POPMAIIMOHHOMN KYJIBTYPHI, B TOM YHUCIIC Pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ y4EOHBIMU IOCOOUSIMU, KHUTaMU, IOCTYIIHBIMU UHCTPYMEHTAMHU U
TEXHUYECKUMU CPEICTBAMH HH(DOPMAITMOHHBIX TEXHOJIOTHIA;

7. pa3BUTHE OCHOB 3KOJIOTUYECKOTO CO3HAHUS HA OCHOBE IPU3HAHUS [IEHHOCTH JKU3HU BO BCEX €€
MIPOSIBJIEHUSAX U HEOOXOJUMOCTH OTBETCTBEHHOT'O, OEPEKHOI0 OTHOILEHHUS K OKpYKatolllel cpene; 8.
pa3BUTHE TOTOBHOCTH K PEUICHUIO TBOPUYECKUX 33]a4, YMEHHUSI HAXOUTh aJIeKBATHBIE CTIOCOOBI
MOBEJICHHSI ¥ B3aUMOJICHCTBUS C MAPTHEPAMHU BO BpeMs y4eOHOM 1 BHEYUEOHOH JeATEIIbHOCTH,
CTIIOCOOHOCTH OIICHUBATH MPOOIEMHBIE CUTYallUU ¥ ONIEPATHBHO MPUHIMATh OTBETCTBEHHBIC PEIICHUS B
Pa3IMYHBIX TPOAYKTHBHBIX BUAAX JESTEIHHOCTH (yueOHas TOMCKOBO-HCCIIE0BATENbCKAs, KITyOHAs,
MIPOEKTHAsI, KPY)KKOBAs U T. 11.)

MertanpeIMeTHBIMH PE3YJIbTaTAMUA OCBOCHUS IIPOTPAMMBI SIBIISIFOTCS:

1.oBiTaieHNe HAaBBIKAMHU CAMOCTOSITEIILHOTO TPUOOPETEHNST HOBBIX 3HAHU, OpraHu3aliy y4eOHOMl
NEeSITEIbHOCTH, MTOUCKA CPEICTB €€ OCYILECTBICHUS;

2. yMeHHeE MJIaHUPOBATh MMYTH TOCTHKEHUS 1eJIel Ha OCHOBE CAMOCTOSATEIbHOTO aHAJIN3a YCIOBUN U
CpPE/CTB UX AOCTHIKEHUS, BBIICNATh AIbTePHATHBHBIE CIIOCOOBI TOCTIIKEHHS 1Ie]TH U BEIOUPATh
Haubosee 3 PpeKTUBHBIN CIOCO0, OCYIIECTBIATH NO3HABATENbHYIO PEIIEKCHIO B OTHOIIIEHUN JeHCTBUIMA
0 PENICHHIO YUeOHBIX U MO3HABATEIHHBIX 33/1a4.

3. yMeHHe TOHUMATh MPOOJIEMY, CTaBUTh BOIIPOCHI, BBIABUTATh THIIOTE3Y, 1aBaTh ONPEICTICHHIE
MOHATHUSM, KIIACCH(PHUIINPOBATH, CTPYKTYPUPOBATH MaTE€pHa, MPOBOIUTH SKCIICPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3HIIMIO, (POPMYIHPOBATEH BBIBOBI U 3aKIIIOUYEHUS;

4. yMeHUe COOTHOCUTh CBOM JICHCTBUS C INIAHUPYEMBIMU PE3yJIbTATaMH, OCYILECTBIATH KOHTPOJIb
CBOEH JEATEIILHOCTH B MPOLECCE JOCTHKEHUS pe3yibTara, ONpeessaTh CIocoObl IeHCTBUN B paMKax
IIPEUI0KEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATh CBOM JEUCTBUS B COOTBETCTBUHU C
W3MEHSIOIICICS CUTYyallue;

5. popMHpoBaHuE U PA3BUTHE KOMIIETEHTHOCTU B 00JACTH UCIOJIb30BAHUS MHCTPYMEHTOB U
TEXHUYECKUX CPEJICTB MHPOPMALMOHHBIX TEXHOJIOTUH (KOMIIBIOTEPOB U MPOTrPAMMHOI0 00ECIIeUeHHUs)
KaK HHCTPYMEHTAJIbHO OCHOBBI Pa3BUTUSI KOMMYHHMKATUBHBIX M [IO3HABATEIbHBIX YHUBEPCAIBHBIX
Y4eOHBIX JICHCTBUH;

6. yMEeHMe CO3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIIU U CXEMBI JUIs
peleHus yueOHbIX M T03HABaTEIbHbIX 3a/1ay;

7. yMeHH€e U3BJIeKaTh UH(OPMALIMIO U3 PA3JINYHBIX HICTOUHUKOB (BKJIIOYAsl CPEJCTBA MACCOBOM
uH(pOpMalKY, KOMIIAKT-AUCKU Y4eOHOTr0 Ha3HaueHusl, pecypchl IHTepHeTa), CBOOOIHO MOIb30BATHCS 4
CIPAaBOYHOM JIUTEPATYpOH, B TOM YHCJIE U Ha AIEKTPOHHBIX HOCUTENSX, COOI0AaTh HOPMbI
MH(GOPMAIIMOHHOM U30UPaTEILHOCTH, STHKHY;

8. yMeHUe Ha NPaKTHKE M10JIb30BaThCsl OCHOBHBIMH JIOTHYECKUMU ITPHEMaMU, METOJaMH HaOJIr01eHus,
MO/IEIUPOBaHUS, OOBSICHEHUS, peIlIeHUs TPO0JIeM, TPOTHO3UPOBAHUS U JIp.;

9. yMeHMe OpraHU30BbIBaTh CBOIO XHU3Hb B COOTBETCTBUU C MPEJICTABICHUSIMU O 3JI0POBOM 00pa3ze
KHU3HH, IPaBax U 0053aHHOCTSX I'PakJaHUHA, IEHHOCTSX ObITHS, KYIbTYpPbl U COLIUATBHOTO
B3aMMO/IEHCTBHUS;

10. yMeHue BBINOJIHATH MO3HABATEIbHbIE U PAKTUUECKUE 3a/1aHUs, B TOM YHCJIE IPOEKTHBIE;

11. yMeHHe caMOCTOSATENIBHO U apIyMEHTUPOBAHHO OLIEHUBATh CBOU ACUCTBUS U ACHCTBUS
OJTHOKJIACCHUKOB, COJEP)KaTEIbHO 000CHOBBIBAsI MPABUIIBHOCTD MIJIM OLTMOOYHOCTh pe3ysbTara u
crioco0a JIeficTBHS, a/IeKBaTHO OLICHUBATh OOBEKTHUBHYIO TPYIHOCTh KaK Mepy (PaKTHUYECKOTO MU
MPENoIaraeMoro pacxo/jia pecypcoB Ha pelieHHe 3a7a4un, a TakKe CBOU BO3MOXXHOCTH B IOCTHXEHUU
LIEJIM ONIPEIETIEHHOM CIIOKHOCTH;




12. ymenue paboTathb B rpynne — 3pQeKTUBHO COTpYyJHHYATh U B3aUMO/ICHCTBOBATh HAa OCHOBE
KOOPAMHAIMH PA3JIMYHBIX TO3ULIUI MPH BEIPAOOTKE OOIIEro peleHuss B COBMECTHOM AESTEIbHOCTH;
CIIylIaTh MapTHepa, GOpMyINpPOBATh U apryMEHTUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTAaMBATh CBOIO
MO3UIIHMIO U KOOPIUHUPOBATH €€ C MO3UIUH MAPTHEPOB, B TOM YHCJIE B CUTYallUH CTOJIKHOBEHUS
MHTEPECOB; MPOAYKTUBHO pa3pemaTh KOHGIUKTH HA OCHOBE y4eTa HHTEPECOB U TO3UIUIA BCEX €r0
YYaCTHHKOB, TIOMCKA M OIIEHKH AJIbTEPHATHBHBIX CIIOCOO0B pa3peIeHns: KOH(IMKTOB.

[IpenMeTHBIMH pe3yJIbTaTaMUA OCBOCHHUS SIBIISTFOTCSI:

1. pa3BUTHE IEPBOHAYATLHBIX CUCTEMATH3UPOBAHHBIX MPEACTABICHUH O BEIIECTBAX, X MIPEBPAIICHUSIX
Y TIPAaKTUYECKOM MPUMEHEHHH; OBJIAZICHNE TIOHATHHHBIM allllapaToOM M CUMBOJIMYECKUM SI3IKOM XHMHUU;
2. oco3HaHHe 00BEKTHBHO 3HAUMMOCTH OCHOB XUMHYECKOH HAayKH Kak 00JacTH COBPEMEHHOTO
€CTEeCTBO3HAHUSI, XUMHUECKUX MPEBPALICHHI OPraHNIECKUX U HEOPraHMYECKHUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHU )KMBOW U HEXMBOW MPUPO/IbI; YTIyOIeHHe MPEeICTaBICHUI 0 MaTepualbHOM €IUHCTBE
MUPa;

3. OBIIaJIeHUE OCHOBAMH XHMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHATTM3UPOBATh U 00BEKTHBHO
OIICHUBATh KU3HEHHBIC CUTYAIINH, CBI3aHHBIE C XMMHUEH, HaBBIKAMH O€3011aCHOTO 0OpaIIeHus ¢
BEIIECTBAMH, UCTIOJIH3yEMBIMHU B TIOBCEHEBHOW KU3HH; yMEHHEM aHAIM3UPOBATH U TUTAHUPOBATH
HKOJIOTUYECKH 0E30TaCHOE MOBEIEHHE B IENSAX COCPEIKEHUS 3A0POBBS i OKPYKAIOMIEH CPEeIbl;

4. hopMupoBaHHE YMEHHI YCTAaHABINBATH CBSI3U MEXIY peallbHO HAOII0IaeMBIMU XUMHUYECKUMHU
SIBIICHUSIMH U TIPOIIECCAMH, TIPOUCXOSIIIUMHI B MUKPOMHUPE, OOBSCHATH MPHYUHBI MHOTOOOpa3us
BEIIECTB, 3aBUCHMOCTh UX CBOMCTB OT COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTD ITPUMEHEHHS
BEIIECTB OT UX CBOMCTB;

5. IpUOOPETEHNS OTIBITA UCTIONB30BaHUS PA3TMYHBIX METOIOB U3yUCHHUS BEIICCTB; HAOIFOIEHHS 32 UX
MPEBPALIEHUSMH MPU TPOBEACHUN HECIOKHBIX XUMUYECKUX KCIIEPUMEHTOB C UCIIOJIb30BaHUEM
J1a00paTOPHOTO 00OPYIOBaHMS M PUOOPOB;

6. yMeHHEe OKa3bIBaTh NEPBYIO OMOIIb MPU OTPABIICHUAX, 0KOTaX U APYrUX TpaBMax, CBS3aHHBIX C
BEIIIECTBAMH U JIAOOPATOPHBIM 000PY/I0BAHHUEM;

7. oBJasieHue MpueMaMu paboThl ¢ HH(OpPMaLIMEl XUMUYECKOTO COAepkKaHUs, IPEACTaBICHHON B Pa3HO
dbopme (B Buae TeKcTa, Gopmyi, rpadMKoB, TAOIMYHBIX TAaHHBIX, cXeM, ¢poTorpaduit u ap.) 8. co3gaHue
OCHOBBI /17151 GOPMHUPOBAHUS UHTEPECA K PACHIMPEHUIO U YrITyOIeHUIO0 XUMUYECKUX 3HAaHUN U BbIOOpa
XMUMHH KaK Tpo(UIbHOTO MpeaIMeTa Ipu Nepexo/ie Ha CTYNEeHb cpelHero (I0JIHOro) o0mero
o0Opa3oBaHus, a B JaJbHEHIIIEM U B KauecTBe cepbl CBOE MPO(EeCCHOHATBLHON NesITeIbHOCTH;

8. (hopMupoBaHUE IPEICTABICHUN O 3HAUEHUU XUMUYECKON HayKH B PELICHUH COBPEMEHHBIX
9KOJIOTHYECKUX MPOOIIEM, B TOM UKCIIE B IPEAOTBPALICHUN TEXHOTEHHBIX U SKOJIOTMUECKUX KaTacTpod.

3agaun U3 cTaKaHa C paCTBOPOM.
Obyuarowuecs OOJHCHbL 3HAMD.

e 0 pacTBOpE M €ro COCTABHBIX YaCTSIX;

e  OCHOBHBIC  BHUJbl  KOHIICHTpalldii  pacTBOPOB:  MPOICHTHAas W  MOJIAPHAs;

e OCHOBHBIC IIYyTH II€pexojJa OT OJHOTO BHUAA KOHIICHTPAIMi K JPyroMy, yMeThb WX
MPUMEHSTh B pacueTax;

e OCHOBHBIC OTpacid IMPOU3BOJACTBA B HAPOJHOM XO3SHCTBE, TJC NPHUMEHSIOTCS PaCcUYCThI
Ha PacTBOPBHI.
3aKoHBI MPUPOIBLI B MUPE XUMHH.

e OCHOBHBIC 3aKOHBI WM TIOHSTHS XHMHH: aTOM, MOJICKYJlIa, OTHOCHTEJIbHAs aTOMHas Macca,
OTHOCHTEIIbHAS MOJICKYJISIDHAs Macca, KOJHUYECTBO BEIIECTBA, MaccoBas JOJS XHUMHYECKOTO
JJIEMEHTa B BEIICCTBE, HOPMAJbHBIC YCJIOBHS, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA, 3aKOH
ABorazpo, unciio ABoraipo;

Obyuarowuecs 00IHCHbL YMembp:

e yMETh MPOM3BOJUTH PACUEThl HA OMNPEACICHHUE MPOLEHTHON W MOJIIPHOW KOHIICHTPAIH

pactBopa;



e yMETh OMpPEICIsITh MAacCOBYH JIOJNIIO PAacTBOPEHHOTO  BEIIECTBA B  PacTBOPE;
® YMETh MPOM3BOUTH PACUETHI C HCIIOJIH30BAaHUEM OCHOBHBIX 3aKOHOB U MOHSTHIA.
O3aavyeHHbIe ra3bl.
Obyuarowuecs 00IHCHbL 3HAMb.
e 00 0COOEHHOCTSIX CTPOCHHUS T'a3000pa3HBIX BEIIECTB;
Obyuarowuecs OONHCHbL YMeMmb.

e TMPOM3BOJHWTH pACUCThl HA OMNpEACICHHE OTHOCUTEIBHOW IUIOTHOCTH Ta3000pa3HoTro
BCIIECTBA,  ONPEICIUB  KOTOPYH  BBIYHCIUTH  OTHOCHTEIBHYID  MOJICKYISPHYIO  Maccy
ra3o000pa3HOro BEIIECTBa,;

e BBIUMCISATH Maccy TIa3000pa3HOro BEIIECTBA MO €ro 00beMy, TP HOPMAIbHBIX
YCIIOBUSIX, c HCIIOJIb30BAaHUEM MOJISIPHOTO o0bema ra3oB u Hao0opoT;

e OMNpenensiTh MOJEKYISpHbIe (OPMYJIbl BEIIECTB IO MACCOBBIM JIOJSIM  XUMHYECKHX
3JIEMEHTOB U OTHOCUTEIILHOM TUIOTHOCTH T'a30B;

® COCTaBIISITh 33J[a4M M0 JaHHBIM TEMaM;

O3a1ayeHHble HEOPraHUYeCKHe BelecTna.
Obyuarowuecs O0JHCHbL 3HAMD.

® 0 XUMHUYECKUX PEaKIHsIX, NX BHIAX;

® OCHOBHBIE TIPUHIIHITEI PEIICHHS 3371249 TI0 XUMUYECKUM YPaBHEHUSIM, UCTIOJIb3Ysl 3HAHUS
MIEpPBOTO rojia 00y4eHHUs;
Obyuarowuecs OOJNHCHbL YMEMb !

e JleNaTh BBIYMCIICHUS TIO0 XMMHUYECKHM ypaBHEHHSM Ha HAXOXKJICHHE MAacChl (KOJMYECTBA)
MPOJYKTOB pEaKkIuH IO Macce (KOJMYECTBY) BCTYMAIONIMX B PEAKIMIO BEIECTB W HA00OPOT;

e pemaTh 33Ja4d MO XHMHUYCCKHM YPaBHEHHUSM, B KOTOPHIX YYacTBYIOT Tra3000pa3HbIC
BEIIECTBA, C UCTIOJIb30BaHUEM 3aKOHA 0OBEMHBIX OTHOIIICHHH T'a30B;

® TIPOU3BOJIUTH PACUETHI TI0 TEPMOXHUMHUYECKUM yPaBHCHUSIM;

e TMPHUMEHATh METOAMKY peIIeHUs 3a7ad 10 XHUMHYECKHM YpPaBHEHHSM, €CJIA OJHO
U3 Ppearupymoliux BEHIECTB JaHO B W30BITKE WM HENOCTATKe; HA BBIXOJA IPOIYKTa; TMPUMECH;
pacTBOPEI;

e TPOU3BOJUTH BBIIIC YyKa3aHHBIC pAcUeThl MO XWMHUYECKUM YPaBHEHUSIM M COCTaBIIITh
3aJ1auu, MCIIOJIb3Ys 3HAHUS O CBOWCTBAX HEOPraHMYCCKHUX BEIECTB;
OKHCIUTENDb - OH «IPA0UTEJIb).
Obyuarowuecst OOINCHBL 3HAMD.

¢ 00 OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIIUAXK; 00 OKUCIUTEISAX U
BOCCTAHOBHTEIISIX; 00 OKUCIIUTEIILHBIX U BOCCTAHOBUTEILHBIX MTPOIECccax;
Obyuarowuecs 00NHCHbL YMEemb:

e OIpPENENATh CTCICHb OKUCICHUS XUMUYECKUX DIIEMEHTOB;

e paccTaBiATh KOIPPUIMEHTHI B XUMHUYCCKUX PEAKIHUAX METOJAMH  AJIEKTPOHHOTO
OajyaHca ¥ MMOJTypeaKIHii;

e TIMPUMCHSITH TIOJyYCHHbIC 3HAaHUS B pPACCTAaHOBKE KOA(PPUIMEHTOB B OKHUCIMTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIHIX C YUACTHEM HEOPraHHUECKUX BEIIECTB.
OT 01HOT0 HEOPraHNYeCKOr0 BelecTBa K Apyromy.
Obyuarowuecs 00NHCHbL 3HAMb.

e XUMHUYECKHE CBOHCTBA M CHOCOOBI TOJYy4EHHs] OCHOBHBIX KJIACCOB HEOPraHMYECKHX
COCJIMHEHUH;
Obyuarowuecs 00NHCHbL YMEmb:

® OCYILECTBIIATh LEMOYKY MPEBPALIEHUH, C yHaCTHEM HEOPraHMYECKUX BEIECTB;

e pelaTh U COCTABJIATH 33/1a4H IO LENOYKE MTPEBPALLCHUH;

e BBIJICJIATH TJIABHOE M aHAIM3UPOBATH MPH OCYIIECTBICHUH 1IETIOUKH MTPEBPAILICHHUH.
AHajauTHYecKas jgadoparopus.
Obyuarowuecs 00NHCHbL 3HAMb.

e 11 cOOJIIOIATh MIPaBUJIa TEXHUKU 0€30MaCHOCTH MPU paboTe ¢ XUMUY BEIIECTBAMU;



e UMETh MPEJICTABICHUE O KAYECTBEHHBIX PEAKIMIX M UX IPUMCHCHUH,
Obyuarowuecs 00NHCHLL YMEMb:
e [IPOJICTIBIBATH KAUECTBCHHBIC PEAKIIMKA HA OCHOBHBIC KATHOHBI M AHUOHBI
HEOPraHUYECKUX BEIICCTB;
e IPUMEHSTHh MOJYYCHHBIC 3HAHHUS IMPH PEUICHHM M COCTABJICHUH 3ajad Ha OIPEICIICHUC
BEIIIECTB B PACTBOPE;
® BECTHU HCCIICA0BATEIbCKYIO PA0OTY 110 ONPEICIICHHIO XUMUUECKUX BEIICCTB.

ITo oxoHuYaHMH Bcero Kypca et OyayT yMeTb:
. pemarpb u COCTaBJISTh 3a1auu c HCIIOJIb30BaHUEM HEOPraHM4eCKUX
BEIIECTB OCHOBHBIMU CIIOCOOAMU U METOIaMU;
e [IPUMEHATh TEOPETUUYECKHE 3HAHUS NPU PELICHUH 3a]1a4;
o pemarp u COCTaBJIAThH KOMOMHUpPOBaHHbIE 3a/1a4uu c ydacTuem
HEOPraHMYECKUX BEILECTB;
e BBITNIOJHATH Pa3IMYHbIE BUbI IKCIIEPUMEHTAJIbHBIX 33]1a4;
e HAXOJUTh PAllMOHAJIBHBINA CIOCOO pEIIeHNUs ONpeeIEHHON 3a/1auH;
e I'PaMOTHO 0(OPMIIATH 3a]1a4H;
e paboTaTh C TECTOBBIMHM 3a/JlaHUSMU [0 KHUTaM U C HCIOJb30BaHUE HH(POPMAIIMOHHBIX
TEXHOJIOTHH;
e IpoQeccCUOHaTbHO OPUEHTHPOBATHCSL.

OcHoBHbIME (opMaMH NMOABEJCHUA UTOTOB M OLEHKH Pe3yJbTAaTOB O00y4YeHHUS IO

Kﬂ)l()loﬁ TEMEC ABJIAIOTCHA: KOHKYpCHasA 3aliuTa pCIICHHBIX W COCTABJICHHBIX 3ajJad, CEMHWHAPBLI;
AKCIIEPUMEHTAJIbHBIE M TPAKTUYECKHe paboThl B ¢GopMe oTueTa O MpOoJEIaHHOW padoTe; ydacTHe B
OJIUMITHAIAX W WHTEIUICKTYyaIbHBIX Mapa)OHAX; CMOTp 3HAHHMA U T.1.

2. KoMIuIeKC OPraHu3aluOHHO-TIeIarOru4ecKnX yCJa0BHH

2.1. OueHo4YHbIE MATEPHAJIBI.
[IporpaMmMoii IperyCMOTPEHBI TPH YPOBHS YCBOCHHS YI€OHOTO MaTepHala.

[lepBrlii ypoBEHB - TOMYCTUMBIN. YUalUiics NP BHIIIOJIHEHUH 3aJaHUs OITUPAETCS Ha MOMOILb
Mefarora: Hy)KJIaeTcs B JOTOJHUTEIbHBIX MOSCHEHUSX, TOMOIIH, TOOUIPEHUN ACHCTBUM.

Bropoii ypoBeHb - cpenHuil. Yyamuiics MOKeT padoTaTh CaMOCTOSTENILHO, OMUPASCh HA CIIOBECHBIN
KOMMEHTapHii U JEMOHCTPALIUIO JeHCTBUH nenaroroM. BeimosaHseT paboTy B COOTBETCTBUU C
MIOCTaBJIEHHBIM yciioBUeM. MTHOT1a HYyKaeTCsl B TONOJIHUTEIBHBIX MTOSICHEHUX CO CTOPOHBI IIEAarora.

TpeTI/Iﬁ YPOBCHbB - BBICOKHM. YUaluics CIIPABJEACTCS C IMIOCTABJICHHBIMU 3aa4aMU CaMOCTOATCIIbHO, HE
HYXIACTCA B I[OHOJ'IHPITGJ'IBHOﬁ nmoMomu Co CTOpPOHBI II€garora, CrapacTcsa UCI0JIb30BaTh HA 3aHATHU
YK€ UMCIOIUECCA 3HAHUA U YMCHUS, TBOPUCCKU NNOAXOAUT K BBITTOJIHCHUTO 3aIaHUi.

KpI/ITepI/IHMI/I YCHIEIHOTO OCBOCHUS MMPOrpaMMbl MOJKHO CUUTATh:

e CTerneHb MPOSBICHHS CAMOCTOATEIBLHOCTH B paboTax;
® CTeMneHb CI0XHOCTH paboThl, ee 00BeM;
e CcyOBeKkTHBHAs, 00bEKTHBHASI HOBU3HA BHITIOJJHEHHON paOOTHI.

2.2. Meronuveckue MaTepuabl
Metoabl 00y4eHus:



OddexTruBHOCTL y4eOHO-BOCIUTATENHLHOTO TMpoIecca B OOBCIUHEHWM MPH peTU3aldd JTaHHOU
mporpaMMbl  00€CIIEUMBACTCS  WCIOJIB30BAHUEM  CIEAYIOIIMX  TEJIarorH4ecKuX  TEXHOJIOTHUH,
CHOCOOCTBYIOIINX aKTHBHU3AIMH [TO3HABATEIILHON JACSITETLHOCTH O0yJarOIIUXCSI:

1. JMYHOCTHO OPUEHTHPOBAHHEIE,
2. IPYIIIOBBIE;
3. HCCIIEI0BATEIbCKOTO (IIPOOIEMHOT0) 00yUeHNs;

[IpenycmoTtpena camocTosiTebHas paboTa 00ydaronuxcsi, 1 cB0O0IHOE cCaMO0Opa3oBaHueE.

Peanuzanus JaHHBIX TIETarOTHYECKUX TEXHOJIOTHI MO3BOJISIET BEIOOP M MCHOJIB30BAHUE Pa3HOOOPa3HBIX
METOI0OB 00y4eHus, (JopM OpraHn3aIluy U MPOBECHUS 3aHATHH.

Jlnist peanu3anyy JaHHOK TPOTPAaMMBI HCTIOIB3YIOTCS PA3IMYHBIE METObI OOYUESHHS.

CrnoBecHple MeETONBI - pacckas, YTEHHWE HaydyHOW JMTEpaTyphl, Oecena, AWAJIOT, KOHCYJIbTAIUS,
oObsicHeHne. Vcromp30BaHue ITOr0 METO/Ia Pa3BUBAET MBIIIJICHUE U BHUMAHHE.

Harnsgaeie MeTomsl - HCIONB30BaHWE HATJSIHBIX MaTEpPHAIOB: KapTUHBI, IDIaKaTel, (ororpadum,
TaOJUIIBI, CXEMBI, MOJIENIN, BUICOMAaTEpHAIIbl, HATYpaJIbHBIC HATJSIIHBIC MOCOOWsS, JEMOHCTPAIMOHHBIE
OTIBITHL. DTH METOJIbl UTPAIOT OOJIBIIYIO POJIb B pEATM3aIMU MTPOTPAMMBI, TaK KaK HATJISHO TO3BOJISIOT
JIETSIM U3YUUTh OOBEKT WIIA OT/ICTBHBIN MPOIIECC.

[IpakTudyeckne MeTonbl — pEIICHHE MPAKTUYECKUX 3a/lad, TBOPUECKHE CaMOCTOSTENbHBIE pPabOTHI,
pa3sHOOOpa3Hble WIPBI, KOHKYPCBHI, BHKTOPWHBI, KPOCCBOPIBI. OTH METOIBl Pa3BHBAIOT HWHTEPEC K
VUEHHIO, AKTUBU3UPYIOT TIO3HABATEIBHYIO NESTEIHHOCTh, pa3BUBas WX MBIIUICHHS, MPAKTHYCCKUE
HaBBIKH U YMCHHUSI.

dopMbl 3aHATHI: UHANBUyabHAS U TPyMHHoBas paboTa; aHAIM3 OIMMKUOO0K; CaMOCTOsITeNIbHAs paboTa;
COPEBHOBAHUE; 3a4ET; MEKIPEIMETHBIC 3aHATHS; IPAKTUICCKUE 3aHATHS, SKCIIEpUMEHTAIbHAs paboTa;
KOHKYpPCBHI IO COCTaBJICHHMIO 3aJady Pa3HOr0 THIA; KOHKYPCHI MO 3allUTe COCTaBJICHHBIX YYalIUMUCS
3azad.

MeTtoabl U IpUeMbl OPraHU3ALMU Y4e0OHO-BOCIIUTATEIbHOI0 Npouecca: 00bsCHeHHe; padoTa ¢
KHUTOM; Oecena; JeMOHCTPAIIMOHHBIN MOKa3; yIIpa)XHEHUs; MpaKTU4eckasi paboTa; peleHue TUITOBBIX
3aJ1a4; METObl — YACTUYHO-TTIOMCKOBBIN, UCCIIEA0BATEIbCKUH, JIAOOPATOPHBIN, MHIUBUTyaTbHOTO
oOyueHus; COCTaBJIEHUE PA3HOTO THIIA 3a/1a4 U KOMIUIEKTOBAHHE UX B aJIbOOM JIJIsl UCTIOJIb30BaHUS Ha
YpOKax XMMUU; COCTABJICHUE XUMUYECKIX KPOCCBOPAOB; MPUTOTOBJICHHE PACTBOPOB BEILIECTB
OTIpe/IeNIEHHOM KOHIIEHTPALIUHU JJIsl UCIIOJIb30BaHUs UX Ha MPAKTUYECKUX paboTax Mo XUMHH.

Oo0pa3oBaTte/ibHbIE NEAATOTHYECKHE TEXHOJIOT U

- NunuBuayanpHOE oOydeHne — (opmMa, MOJENb OpraHu3ai y4eOHOTO MpoIiecca, P KOTOPOK:
YYHUTENIb B3aUMOJCHCTBYET JIMIIh C OJHUM YYEHHUKOM; OJWH YYAIIMKCS B3aUMOJICHCTBYET JIUIIL CO
cpeactBamMu oOyueHUs (KHUTH, KOMITBIOTEpP U T.11.). | TaBHOE TOCTOMHCTBO MHAUBUAYAIBHOTO 00yUYeHUS
— OHO TIO3BOJISICT MOJHOCTBIO AJAaNTUPOBATH COJEP)KAHUE, METOJbl U TeMIbl y4eOHOU AeaTeIbHOCTH
peOcHKa K €ro OCOOCHHOCTSM, CJICAUTh 3a KaXKIbIM €ro JACHCTBHEM M OIEpalHedl MpU perieHUH
KOHKPETHBIX 3ajad; CJICIUTh 3a €ro IPOJBIKEHHWEM OT HE3HAHWs K 3HAHUIO, «BHOCHTH BOBpEMS
HE0OX0IMMBbIE KOPPEKIIUHU B ACITEILHOCTh KaK 00YyJaromerocs, TaKk U y4uTess, MpUcrocabiuBaTh UX K
MIOCTOSIHHO MEHSIOIIEHCS, HO KOHTPOJIUPYEMOM CUTYAIIMH CO CTOPOHBI YUUTENSI U CO CTOPOHBI YUEHUKA.
- TexHosorusi rpynmnoBoro 00y4eHus MO3BOJSET OKa3bIBaTh WHAMBHUAyabHAS MOMOIIL KaXIOMY
HYXX/JIal0IIEeMycs B HEMl YUEHUKY, KaK CO CTOPOHBI YUUTEINS, TaK U CBOMX ToBapuien. [Ipu 3Tom 3HaHus
KOHKPETU3UPYIOTCS, MPHOOPETal0T THOKOCTh, 3aKPEIUISIOTCS HMEHHO MpH OOBSICHEHHWU ClIaboMy
OJIHOKJIACCHHKY.

- Texnomorust mpoOneMHOTO OOy4deHHs] TpEArnojaraeT Co3JaHUE TMOJ  PYKOBOJCTBOM
MpernoaBaTelis MPOOIeMHBIX CUTYallui U aKTUBHYIO CAMOCTOSTENbHYIO JeSITENFHOCTD YUAIUXCA 10 UX
paspelieHro, B pe3ylbTaTe Yero U IMPOUCXOIUT TBOPYECKOE OBIAJCHHE MPOPecCHOHATHHBIMU
3HAHUSIMH, HABBIKAMU U YMEHHUSIMHU M PA3BUTHE MBICTUTEIBHBIX CIOCOOHOCTE.

- TexHomoTHsl MUCTAHIIMOHHOTO OOYYEHHUs - OCYIIECTBICTCA C TMpeobiagaHueM B y4eOHOM
MpoLIecCe MUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHM, (OpPM, METOJIOB U CPEACTB OOydeHUs, a
TaKXKe C MCIOJIb30BaHueM HH(opManmu U o0pa3oBaTenbHBIX MACCHBOB ceTH IHTEpHeT.



- TexHosiorHs UCCIIEN0BATENBCKOM AESITEILHOCTH OCHOBBIBAETCS HA IPEACTABICHNUN YJallerocs B
POJIM UCCIIEeI0BATENs, IPOBOIIIETO SKCIEPUMEHTAIBHYIO0 PaboTy, CBSI3aHHYIO C IIOUCKOM OTBETOB Ha
pa3zHooOpa3HbIe BOIIPOCH! B 00JIACTH MO3HAHUS U PAa3BUTHSL.

JluiakTnyecKkue MaTepuasbl: TabIHIIbI, CXeMbl, COOPHUKH 3a/1a4, TEMaTUYECKUE TPE3eHTAllNH,
BUJIEOMATEpUAIIbI.

2.3. YcaoBus peanuzannu

Oo6opynoBanme: [{udposas (kommnsroreprasi) nadoparopus (LJI) Bxarodaromas B cebs: mporpaMMHO-
anmapaTHBI KOMIUICKC, JaTYMKOBYIO CHUCTEMY — KOMIUICKT y4EeOHOTO OOOpYIOBAaHWMS, BKIFOYAFOIIHIA
W3MEPUTENBHBIN OJIOK, WHTep(delic KOTOpOTro TMO3BOJIIET OO0CCIeYMBATH CBS3b C IIEPCOHATHHBIM
KOMITBIOTEPOM, M Ha0Op JaTUMKOB, PETUCTPUPYIOLIMX 3HAUEHUS DPA3IUYHBIX (PU3MUECKUX BEJIUYMH;
Ha6op1,1 XUMHUYECCKHUX BCIICCTB II0 HGOpFaHI/IquKOﬁ u OpFaHI/ILIeCKOI\/JI XUMHH, I XHUMHYECKOI'O
aHaN3a; XUMHYECKOe 000pyI0BaHNE i XUMHYECKast MOCY/Ia.

KanpoBoe obOecrieuenue: memaror JOMOJHUTEILHOTO 00pa30BaHUs
2.4. Cniucok aurepaTtypbl

Cnucok uTeparypsl JId nejarora:
1. Axo¢d, P. UckyccTBo pemienus mpodiaem. M.: Mup, 1982;

2. Anamosuy, T.I1., Bacunbena, I'.1., Meukosckuii, C.A. COOpHUK OTUMITHATHBIX 33/1a4 TI0
xumun. Munck: Haponnas acsera, 1980; borosisnenckas JI.b. [Tytu k TBopuecTBy. M.: 3Hanue, 1981;
3. Epeirun, JI1., umkus, E.A. Metoanka pemenus 3agad no xumuu. M.: IIpocsemenune, 1989;

KonkypcHbrit sx3amen o xumuu: PykoBoscTBo s abutypuentoB. B 6 4. // mox pen. H.E. Ky3smenko.
M.: U3a-Bo MI'Y, 1992;

4, Ky3emenko, H.E., Epemun, B.B., IlonkoB, B.A. XuMus 1j1sl MIKOJBbHUKOB CTApUIMX KJIACCOB U
nmocTymnammux B By3sl. M.: Jlpoda, 1995;

5. Kymnapes, A.A. Yuumcs pemats 3agaun o xumuu. M.: [llkona-IIpecc, 1996;

6. Jluguna, P.A., Monouko, B.A. Xumus mns abutypueHtoB. OT CpemHel MIKOJIBI K BYy3y. M.:
Xumus, 1993;

7. CemenoB, M.H. 3amaun mo XuMuu MOBBIIIIEHHOM CIIOXKHOCTH AJ11 abutypueHtoB. B 4 4. JI.: U3n-
Bo JII'Y, 1991;

8. CyposueBa, P.I1., CaBunkuii, C.H. 3aganuss mo XuMHUU JJIs CaMOCTOSTEIHLHON pabOThI

yuamuxcs. M.: I[Ipocsemenue, 1991; Xumuueckue onumnuaznsl B mkosie. /Coct. C.H. Ilepuatkun. M.:
HITO «O6pa3oBanue», 1997,

9. Xomuenko, I'.H., Xomuenko, W.I'. 3amgaun no xumuu uis noctynarmomux B By3sl. — M.: HoBas
Bomna, 1997,
10. [Mrpemmaep, .., XoxmnoBa, A.M. Meroauka pemnieHus: pacuyeTHbIX 3aaa4 1mo xumuu: Ilocobue

st yautens. M.: IIpocsemenue, 1998.

Cnmcok JiuTeparypsl VIS ieTed U poauTes el

Epwirun, JI.I1., I'paGoBbiii, A.K.3amaus ¥ mpuMepbl MO0 XHUMHH C MEXKIPEAMETHBIM COJIEpKaHHEM
(cnermpenamersl). M.: Beiciras mkosa, 1989;

KonkypcHsiit sx3amen o xumuu: PykoBoactBo mis abutypuentoB MI'Y. Tlox pen. H.E.Ky3pmenko.
M.: U3g-Bo MI'Y, 1993;

Ky3smenko, H.E., Epemun, B.B., llonkos, B.A. Xumus i NIKOJBHMKOB CTaplIMX KIJIACCOB U
MOCTYMAIOMMX B BY3bl. M.: [Ipoda, 1995;

Kymnapes, A.A. Yuumcs pemars 3agaun o xumun. M.: IIkona-IIpecc, 1996; JIunun P.A., Monouko
B.A.Xumus ans abutypueHtoB. OT cpeHei mkoisl K By3y. M.: Xumus, 1993;

CemenoB, M.H. 3agaun o XUMHUM TOBBIIMIEHHON CIOKHOCTH sl abutypueHtoB. B 4 4. JI.: U3n-Bo
JI'Y, 1991;

[Ty3akos, C.A., ITonikoB, B.A. Tlocobue mo xumuu AJsl MOCTYNAIOMIMX B BY3bl. BOTIPOCHI, yripakHEHHUS],
3amaun. OOpa3ibl HK3aMEHAIMOHHBIX OmieToB. M.: Bricmias mkona, 2000;

Copoxkun, B.B., 3notaukos, J.I'. Xumus B tecrax: [locoOue ans mkoabHUKOB U adutypueHtoB. CII6:
Xumus, 1996;



8. Cyposuesa, P.II., CaBunkwuii, C.H., BanoBa, P.I'. 3aganust mo XuMuU JUIsi CAMOCTOSITEITLHOW paOOThI
yuamuxcs. 2-e u3g. M.: [Ipocsemenue, 1981;

9. Xowmuenko, I'.Il., Xomuenko, N.I'. Co0pHHK 3ama4 MO XMMHUU JJIS MOCTYMAMOIIUX B BY3bl: YueOHOE
noco6ue. 4-¢ uzn. M.: HoBas Boina, 2002;

10. Xomuenko, I'.I1. Xumus s noctynaromux B By3sl. M.: Beicmas mkoua, 2000.

Iudposbie 06pazoBarebHbIE PECYPChI
http://www.chemistry.ssu.samara.ru/;
http://www.hemi.nsu.ru/;
http://www.repetitor.1c.ru/online;
http://www.informika.ru/text/database/chemy/START.html;
http://chemistry.ru/index.php;
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67;
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41;
http://www.maratakm.narod.ru/.
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