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1. KoMIuieKkc OCHOBHBIX XapaKTEePUCTHK MPOrpaMMBbl.
1.1. TlosicHUTeJBHAA 3aAIMUCKA

HanpasJ/ieHHOCTH NporpamMMabI: €CTeCTBEHHOHAy4Has, npelHa3HayeHa IS
JOTIOTHUTEILHOTO U3YYEeHHsI XUMHUH, KaK Ha 0a30BOM, Tak U Ha MPOUIHLHOM YPOBHE.

[Tporpamma pa3paboTaHa B COOTBETCTBUU CO CJIECAYIOIIMMHA HOPMAaTUBHBIMH IOKYMEHTAMU:

- ®denepanbHBIM 3aKOHOM OT 29.12.2021 1. No273-D3 «O06 ob6pa3zoBanuu B POy

- [Ipuka3zom MunucrepctBa npocsemenus Poccutickoit @enepanuu  0109.11.2018 1. Ne196 «O6
yrBepxkaeHun Ilopsiaka opraHuzanud M OCYIIECTBICHUS 00pa3oBaTENbHOW NEATEIbHOCTH I10
JIOTIOTHUTEIBHBIM 00111e00pa30BaTeIbHBIM TPOrpaMMaM»

- [lucemom MunucrepcTBa oOpa3zoBanus u Hayku Poccutickorr ®@enepanun ot 18.11.2015 Ne(9-
3242 o wnHampaBiieHMH «METOAMYECKUX PEKOMEHAAIMH MO MPOECKTUPOBAHUIO JOMOJHUTEIIbHBIX
00111e00pa30BaTEIBHBIX IPOTPAMM (BKJIIOUYAsT PA3HOYPOBHEBBIC ITPOTPAMMBI )

- [lonoxxennem o pononuutTensHOM o0pasoBanur B MOY-COIL Ne2 r. Kpacusiit Kyt CapaToBckoit
obracru.

AKTyaJILHOCTL MporpamMmBel. Ilporpamma «O3anaueHHas XUMUSD UMEET IPO(PECCUOHATBHYIO
HaIPaBJIECHHOCTh. Y UYCHUKY, N30paBIIeMy XUMHYECKYIO CIEIUaIbHOCTh, OHA TIOMOKET OBJIAJIETh B
COBEPIIICHCTBE HEOOXOIWMBIMH TIPHEMaMH YMCTBEHHOW JESATEIBHOCTH, PAa3BUTh TBOPYECKOE
MbIIIIIeHHe. BakHBIM KOMIIOHEHTOM 3TOTO MpOIecca SBIACTCS YMEHHE pelaTb XUMHYECKHE
3a/1a4M, TaK KaK OHO BCerJa CBSI3aHO ¢ 0ojiee CI0XKHON MBICIUTEIIEHOU JIeITeIbHOCTRIO. I TeX,
KTO CMOJKET OBJIAJIETh COJEPKaHHWEM JAHHOW MPOTpaMMbl, PElIeHUE 3aJady He OyAeT BBI3BIBATH
0coObIX TpymHocTei. [lpomecc pemieHHss CTaHeT YBIEKATeNbHBIM U OyAeT MPUHOCHTH
YIIOBJIETBOPEHHUE, MOJAOOHOE TOMY, KOTOPOE IMONYYarOT JIFOOUTENH pa3raJbIBaHus KPOCCBOPIIOB.
YMeHue pemaTh 3ajaud pa3BUBACTCS B MPoIiecce 0OYUCHHsI, U Pa3BUTh 3TO YMEHHE MOXHO TOJBKO
OJIHMM MYTEM — MOCTOSIHHO, CACTEMATUYECKU PEIIaTh 3aJauH.

C nmnomompo mporpammbl  «O3amadeHHas XUMHUS» IIKOJBHUK TMPUOOPETET H  3aKPEIuT
MPAKTUYECKHE HABBIKM B pabOTe C BEIMIECTBAMHM, BBITIONHSS PA3JIMYHOTO YPOBHS CIIOKHOCTH
MPAKTUYECKHE 3a/1aHus. B CBS3M ¢ 3TUM AaHHYIO MporpaMMmy 1o (Gopme comepkaHus U mporecca
MeAarorn4ecKoi eI TEIbHOCTH MOXKHO OTHECTH K MHTETPUPOBAHHOMY BUJIY, T.K. OHA OOBEIUHSET B
11e710€ 00JIaCTH OCHOBHOTO U JIOTIOJTHUTEIILHOTO 00pa30BaHUsI.

HoBusna. 3a OCHOBY Iporpammbl Oblla BbIOpaHa aBTOPCKas NpOTrpaMMa JIOTIOJHUTEIEHOTO
obOpazoBanus 8—-11 kmaccel «O3amadennas xumus» C. b. TOJICTOXUHCKOHN, y4HTeNs XWMHH,
nejarora JIOMOJTHUTEIBHOT0 00pa3oBaHus 1eHTpa oopazoBanus Ne 1475 r. Mocksa, [ DeKTpOHHBII
pecypc http://him.1september.ru/view_article.php?1D=201000403 ].

OTauvuTe/IbHbIE 0COOEHHOCTH.

[IpenymaraeMbiii Kypc HOCUT OOYyYaromIWid, Pa3BUBAIOIIMN W COIMATBHBIN XapakKTep, MO3BOJISIET
OpPHEHTHPOBATHCS HA BBIOODP OyayIiel nmpodeccun Bpaya, TeHeTHKa, OM0I0ra, 3K0J0ra.

AzlpecaT. [Iporpamma pazpabotana ans ydammxcs 8-11 kimaccoB, KOJIMYECTBO JIeTeH B Tpyme —
12-15 4yenoBek. Bospact nered, yd4acTBYHOUIMX B pealu3alMi JaHHOW 00pa30oBaTEIbHOU
nporpammsl: 15-18 ner.

Ilenarornyeckasi  1eJIeCOOOPA3HOCTb  OOyCIOBIEHA ~ TeM,  YTO  HIKOJLHUKAM
mpeaoCTaBIACTCA BO3MOXHOCTE IIOINOJTHUTHL 3HAHM, HpI/I06peCTI/I N 3aKpCIIMTh HABBIKHW PCIICHUA
TCOPCTUUCCKHUX U, YTO 0COOCHHO BAXXHO, ITPAKTUYCCKUX 3aaa4 IO XUMHHU. Pemenne 3aJa4 3aHUMacT


http://him.1september.ru/view_article.php?ID=201000403

B XMMHYECKOM 00pa30BaHUM BAXHOE MECTO, TaK KaK 3TO OJMH W3 BKHEHIINX NPUEMOB O0y4EHHS,
MIOCPECTBOM KOTOPOTO obecrneurnBaeTcs 0ojee riryboKoe U MOJHOE YCBOCHHE y4eOHOro MaTepuaa
0 XHMHUH U BBIPa0ATHIBACTCS YMEHHE CaMOCTOSTEIBHOTO OCMBICIICHHS W TPUMCHEHHS
nproOpETEHHBIX 3HAHUH.

I'maBHBIM KpuTepueM OTOOpa y4yalluxcs B TPYIIBl SBISETCA KelaHHe peOeHKa MPHOOpecTH
HaBBIKM PEIICHUS TCOPETHYCCKUX 3a/lad, BBITIOJHEHHS IMPAKTUYECKUX pabOT MO ONpelesICHHIO
BEILIECTB.

O0bemM nporpamMmbli: 144 yaca

Cpoku 0cBOeHUS NPOrpamMMmbl: 4 roza (36 mecsiiieB). C yueToM 0cOOEHHOCTEN BO3pacTa 1
YpOBHS IOJITOTOBKHU JIETeH JaHHAas MporpaMma MOKET aJanTUPOBaThCs, HallpuMep: 2 yaca B
HEZIEII0, CPOK peanu3auuu 2 roja.

B rpynmet 1-ro u 2-ro roga o0ydeHuss MOryT Habupatbes AeTH U3 8—9-X KI1accoB, a TAKXKE CTaplIe
o BO3pacTy, T.e. yueHuku 10-x u 11-x knacco. B mocneayrommux rpymnmnax (3—4-i roabl oOy4eHws)
3aHUMAIOTCS eTH, O0Jiee MOATOTOBICHHBIE 110 TaHHOMY IIPEIMETY.

PexxuM 3aHATHIA: 1 yac B Heaemnro, 36 4acoB B roJ, 3aHsATus 1Mo 40 MUHYT.
1.2. Heas 1 32124 NPOrpaMMbl

Ilesb: passuTHE HHTEUIEKTYAIBHOIO U TBOPYECKOTO MIOTEHIMANA JE€TEN HA OCHOBE
dbopMupOBaHUS ONIEPALMOHHBIX CITIOCOOOB YMCTBEHHBIX JICUCTBUI MO PEIICHUIO TEOPETUUECKUX U
MPAKTUYECKHX 33729 B 00JIaCTH XUMUHU.

3agaun:
o0vVJaroIme:

®  COBEPUICHCTBOBATH 3HAHMS yJaIllUXCs O TUIAX PaCYETHBIX 3a/1a4 U aJITOPUTMAX UX
peuenus,

L4 q)OpMI/IPOBaHI/Ie MPAKTUYCCKOI'0 YMCHUSA IPHU PCIICHUU SKCIICPUMCHTAJILHBIX 3a/1a4 Ha
pactio3HaBaHUE BEIIECTB,

® [I0BTOPEHUE, 3aKPEIUIEHNE OCHOBHBIX MTOHATUH, 3aKOHOB, TEOPHH, a TAKXKe HayYHbIX (DAKTOB,
00pa3yIoINX XUMHUECKYIO HAyKY,

® COBCPLICHCTBOBATH YMCHHS pCIIATh 3aJla4d MHTCTPUPOBAHHOI'O THIIA,

Pa3BUBAIOIIIUC.
® pa3BUBATh JOTHUYECKOE MBIIUICHHE YUAIIUXCS TP PEIICHUN 3a1a4d C HECTaH AP THBIMHU
bopMyTUPOBKaAMH;

® Ppa3BHUBATh CaMOCTOSITEILHOCTb, YMEHHE IIPEOA0JIEBATh TPYIHOCTU B YUCHUH;

® Ppa3BUBATh IPAKTUYECCKUE YMEHUS YYAIUXCS IIPU BBIIIOJIHEHUU TPAKTUYECKHUX
JKCIIEPUMEHTAIIBHBIX 3a7a4;

® pa3BUBaTh HABBIKM CAMOCTOATENBbHOM pabOThl U yueOHO-KOMMYHUKATHBHBIC YMEHHUS.

BOCIIMTATCJIIbHBIC.

® Co3JaBaTh MEIarOrHYeCKUX CUTYaIMi YCIIEITHOCTH JIJIsl IOBBIIIICHHSI COOCTBEHHOM
CaMOOLICHKHU U CTaTyCa y4YalluXcs B IJ1a3aX CBEPCTHHUKOB, [1€1aroroB U POIUTEIIEH,
® (opmupoBaTh MO3HABATEIHHBIC CIOCOOHOCTEH B COOTBETCTBHUH C JIOTHKOU Pa3BUTHS

XUMUYECKOU HAYKU,



® cojeiicTBOBaTH B MPO(GOPUEHTAIIUH IKOJIHHUKOB.
1.3. Conep:kaHue nporpamMmmbl
YUEBHO-TEMATHYECKWM IIJIAH
Neni/m HaunmenoBanue pasaesia, TeMbl OO6mmii 00bem B yacax | ®@opma ar-
Bcero | Teop | IIpakr | Tecranum/
us HKa KOHTPOJIA
1 200 oOyuenusn
1 BBoaHoOe 3aHATHE. 1 1
3azaum U3 CTAKaHa C PACTBOPOM. 10 3 7
2-3 Bbuncinenue  MaccoBoil  TOMM  PACTBOPEHHOTO | 2 1 1 COCTABIICHU
BeIllECTBA B pacTBOpe. [IpolieHTHAsI KOHIIEHTpALIHSI. s 3ada4 110
4-6 PacueTsl, cBsI3aHHBIE ¢ MOJIIPHOM KOHIIEHTpanuen 3 1 2 JIaHHOH
7-10 | Ilepexo/ OT OJJHOTO BHJA KOHIEHTpAIHii K Apyromy. | 4 1 3 Teme,
11 NuauBunyanbHast KOHCYJIbTALMS 1 1
3aKoHbI NPUPOJbLI B MUPE XUMHUH 15 3 12
12-13 | Tpenaxxep pacueToB 1o GOpMYyIIie BEIICCTRA. 2 1 1 O6cyxeH
14 Brruucienue  OTHOIIGHHMET Macc DIEMEHTOB B | 1 1 ue  airo-
BEIECTBE put™Ma coc-
15 Onpenenenne  mMaccoBol  gonum  xumuyeckoro | 1 1 ;ZZZEHHHHO
9JICMEHTA B BEI[ECTBE _ HRHHO
16 Pacuer mMaccel »iemMeHTa 1O H3BecTHOM Macce | 1 10.01 1 TeMe:
BEIIIECTBA, COJICPIKAIIETO JAHHBIN 3JIEMEHT yuactue B
17-18 | Beruncienue mMacchl BelllecTBa 110 Macce 3JIEMEHTa B | 217.01 2 OJNMITHAJIE
HEM 24.01 1o XHUMMHU,
19 Brruncienne Koan4yecTBa BEIISCTBA IO €TI0 Macce 131.01 1 UHIUBHya
20 PacueT maccel 1Mo u3BeCTHOMY KOJIMYECTBY BeriecTBa | 107.02 1 JBHBIC
21-23 | Pacuer mpocreiimeil  ¢gopmynsl  BemecTBa mo | 31402 |1 2 KOHCYJIpTAll
MaCCOBBIM JIOJISIM DJIIEMEHTOB B COEIMHEHUH gé-gg i
24-26 | Pacuer umcna 94acTHIl MO €ro Macce, Mo KoiauuecTBy | 307.03 | 1 2
BEILECTBA WIIH 10 00BEMY. 14.03
21.03
O3agadyeHHbIe ra3bl. 8 2 6
27-28 | OnpeneneHre OTHOCUTENBHOM IMITIOTHOCTH Ta3a 22803 |1 1 COCTaBJICHU
04.04 s 3271249 Ha
29 Boluncnienne OTHOCUTENBHOM MOJEKYISpHOM Maccel | 111.04 1 TaHHYIO
10 €r0 OTHOCUTEILHOMN MIOTHOCTH TeMY;
30 Onpenenenne Macchl TrazoobpazHoro BemiecTBa 1o | 118.04 1 y4acTue B
ero 06bemy. MoJsipHbIi 00BEM ra30B OJMMITHANC
31 Breruncinenne ob6bema razoodpasHoro BemiecTBa 1o | 125.04 1 110 XHMHH,
€ro Macce, 1o KOJMYECTBY BEIIECTBA
32-33 | Onpenenennie (HopMyibl BelECTBa MO MacCOBBIM | 216.05 | 1 1
JIOJISIM DJIEMEHTOB M OTHOCUTEJILHOM INIOTHOCTH raza | 23.05
34 NunuBuayanbHas KOHCYJIbTAIlUS 1 1 Komnxkypcenl
35-36 Hrorosoe 3ansaTHE 2 2 «Osanas
Apyray,
«IHTEIIIeKT
YaJIbHBII
MapaoHy.
Hroro 3a 1 rox o0yuyenus 36 9 27




Neni/mn HaunmenoBaHnue pa3jeJia, TeMbl OO0mmii 00beM B yacax | @opma art-
Bcero | Teop | Ipakr | Tecrammuu/
us HKa KOHTPOJISI
2 200 obyuenusn
1 BBoaHoOe 3aHATHE. 1 1
O3a1avyeHHbIE HEOPraHMYeCKUe BellecTBa. 20 7 13
2-3 Beruncnenne  maccel  (KonmuecTBa  BemiecTna) | 2 1 1 Camocrositen
OPOAYKTOB  peakiuuu 1o Macce (KOJIUYECTBY ;’;a” pabota
BEIIECTBA) UCXOHBIX BEIIECTB. COCTABICHH
4-5 Breruncnenne oObeMa Ta30B MO HW3BECTHOM Macce | 2 2 10 330249 1
(KOJIMUeCTBY BEIIECTBA) OJIHOTO W3 BCTYIMAMOIINX B odopmieHH
peaKkUUl0 WIH [OJIy4YalIUUXCi B pe3ynbrare eé 10 HX Ha
BEIECTB. KapToykax
6-7 Pacuer 00beMHBIX OTHOIICHUI Ta30B M0 XUMUYECKUM | 2 1 1 JUDL HETIOb"
30BaHHUA Ha
ypaBHEHUSAM ypokax
8 PacueTsl Mo TepMOXUMHYECKUM YPAaBHEHHSIM 1 1 XUMUH.
9-11 | Pacyersl IO XMMHYECKUM YpPaBHEHUSM, €CIIH OJHO U3 | 3 1 2
pearupyromux BeIeCTB B U30BITKE Toaroroska
12-13 | OmpeneneHrie MaccoBOW WM 00BEMHOW  Jonu | 2 1 1 1 YHacTue
oJiuMIIuaac
BBIXOJIa MPOJYKTA. 110 XHMMIL
14-15 | Boruncnenue mMacchl Wik o0beMa MPOoJyKTa peakuuu | 2 1 1 Hanucaunue
II0 M3BECTHOM Macce WIH 06LeMy HCXOJHOT'O CliCHapus 1o
BEIIECTBA, COJCPIKAIIETO TIPHMECH Eg;:;ﬁeﬂmo
16-18 | HaxoxxaeHnue Macchl (KOJIMYEeCTBa BEIeCcTBa, 00bema) | 3 1 2 CHMUH B
OPOAYKTa pEaKIMH IO HCXOJHOMY BEIIECTBY B LIKOJE.
pacTBope
19-21 | HaxoxaeHne Macchl MPOJIYKTa PEaKIuu Mo macce | 3 1 2
UCXOHOTO HEOPraHUYECKOTO BEIIeCTBa C
MPUMECSIMH
OKuCIUTEIb - OH «TPAOHTEb)» 5 2 3
22-23 | [IpumeHnenne MeToja SJIEKTPOHHOTO OanaHca mis | 2 1 1
COCTaBIICHUS YpaBHEHHIA OKHUCIIUTETHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUU.
24-26 | IlpumeHeHne METOAA MOTYpeaKUni Ui COCTaBICHUS | 3 1 2
ypaBHEHHUI OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIX
peaKiuu.
OT 01HOT0 HEOPTraHMYECKOT0 BellecTBA K 5 1 4 Odopmnenne
pyromy. CTEHIIOB
27-29 | HaxoxmeHnue Macchl (KOJIMYeCcTBa BElIeCcTBa, oobema) | 3 1 2 ggg{y; Kpﬁz
BEIIIECTBA IO IETIOYKE MPeBpaIieHui KPOCCBODIIOB
30-31 | OcymiecTBiaeHUE IIEMOYKH TPEBPAIICHUM, peIIeHue | 2 2 , CcOCTaB-
10 HEW SKCIIEPUMEHTAIbHBIX 3a1a4 JICHHBIX
IeTbMH  ca-
MOCTOSATCIIbH
0.
AHaJIUTHYeCKAasl JJabopaTopusi. 4 1 3
32-35 | Pemienne 3amau Ha KadyeCcTBEHHOE ompeneneHue | 4 1 3
KAaTHOHOB M aHMOHOB HEOPTAaHUYECKUX BEIIECTB
36 HTorosoe 3ansiTne 1 1
HToro 3a 2 roa odyuenust 36 11 25




Neni/m | HammeHoBaHue pas3jaesia, TeMbl O6uwmii 00bem B yacax | dopma at-
Bcero | Teop | ITpakrt | TecTanum/K
us HKa OHTPOJISI
3 200 oOyuenusn
1 BBoaHoe 3ansaTHE. 1 1 Cocrasnenne
HeusBecTHOE OPraHHYEeCKOE BElEeCTBO 5 2 3 3amad u
2 H > 1 l y4dactue B
axO0XKJEHUE MOJICKYJIIPHOH (hOpMYIIbI BEIIeCcTBa MO KOHKYPCE
MaCCOBBIM JIOJISIM BXOJISIIIIUX XUMHUYCCKUX «O3anaup
DJIEMEHTOB. apyraly
3-4 | Haxoxnenue MonekynsipHoil popmMyiibl BemiecTsa 1o | 2 1 1 Or6op
) HUHT! HbIX
OTHOCHTEIBHON IIOTHOCTH JAHHOTO BEIIECTBA IO 3aa§£ e o
KaKoMy-JIN0O Trazy cBoprHKa
5-6 | Haxoxnenue MonekymspHod Qopmynbl Taza 1o | 2 1 1 «O3a1aueHn
Macce MpOAYKTOB CropaHust ast XAMUS
JUIA FOHBIX
XHUMHKOB»
O3agayeHHbIe OPraHUYeCKUe BelllecTBa 9 3 6 IToaroroska
7-9 | Haxoxnaenne  macchl  (KojumyecTBa,  o0Obema), | 3 1 2 yHalMHCA
(komu4ecTBy, 00BEMY) AMAAITITECK
MPOJYKTOB PEaKIUU 10 Macce Y, y oro
WCXOJIHBIX BEMIECTB, C Yy4YaCTHEM OPTraHHYECKHUX MaTepuaa;
BCIICCTB ydJacTue B
10-12 | HaxoxaeHue TPOIYyKTOB PEAKIIMU, €CIIM W3BECTHHI | 3 1 2 LWIKOMBbHON U
MaccChl 2-X UCXOAHBIX BEIIECTB (3aJa4y HA U30BITOK), MYyHHIHIAT
. OJIMMITHAJIC,
C y4acTHEM OPTraHUYECKHX BEIIECTB; COCTABNICHIE
13-15 | Haxoxxaenne Maccbl WM o0beMa MPOAYKTOB | 3 1 2 samaHuii 110
peakuMM TO W3BECTHOW Macce WIH 00BeMy XUMHMH  JUTst
HMCXOOHOTO BENIECTBA, COJEpXkKaAIIEH TMPUMECH, C WHTCIUICKTYa
JIBHOT'O
ACTHEM OPTaHUYECKHUX BEIECTB.
ya p m MapadoHa
OT 0AHOT0 OPraHNYecKoro BemecTsa kK apyromy. | 10 3 7 Cocranenue
16-19 | OcymiecTBiaeHHE IENOYKHM IPEBPAIlEHHH, pelnenue | 4 1 3 HCHOHCH
) npeBpalicHu
10 Hel HKCMIEPUMEHTATBHBIX 33134 ﬁp P "
20-23 | OcymecTBiaeHne LENOYKU IPEBpallleHUH, CBs3bIBarolel | 4 1 3 06CyKIeHHE
OPraHNYCCKUEC 1 HCOPraHUYCCKUC BEIICCTBA. pauuoHanbH
24-26 | HaxoxaeHne XapakTEpUCTUK BEIIECTBA MO IENOoYke | 3 1 2 BIX CIIOCOGOB
TIPEBPAILLICHHI fepexoza.
OpraHuveckne BemecTBa OKHCJISIIOTCS U 5 2 3 Odopmnenne
BOCCTAHABJIMBAKOTCS. AMAKT.
MaTtepuana:
27-29 | llpumeHeHnne meroaa BHEDKTpOHHOFO Oammanca g | 3 1 2 KapTouKH
cocraBienusi ypaBHeHuir OBP ¢ yudactuem 3a1aHUAMY,
OpFaHI/ILIeCKI/IX BCIICCTB. COCTaBJI.KpOC
30-31 | [IpumeHeHne MeToaa TOJTYPEAKIIUMA JJIsI COCTABJICHUS | 2 1 1 CBOD/JIOB.
ypaBHeHui OBP ¢ yuacTuem opraHnyeckux BEIECTB.
AHajuTHYeCKAas JadopaTopusi. 5 2 3
32-35 | Pemenne skciepuMEeHTAIBHBIX 3a71a4 HA 5 2 3
oTpesieNieHue OPTaHUYECKUX BEIIECTB B PACTBOPE
36 HTorosoe 3ansitue 1 1
Hroro 3a 3 ron o0y4yenus 36 13 23
Neni/n | HammeHoBaHMe pa3iena, TeMbI OO0mmii 00beM B yacax | @opma at-
Bcero | Teop | Ipakr | TecTanumn/




usi | HKa KOHTPOJIs
4 200 oOyuenusn
1 BBoaHoOe 3aHATHE. 1 1
OT BOIOPO/JA 10 KCEHOHA. 2 1 1 Cemunap
2-3 Hanucanue 31eKTpoHHBIX U rpadudeckux Gopmy 2 1 1 «Ot Hatpus
aTOMOB M HOHOB DJIEMEHTOB AO aproHa»
O3agayeHHasi CKOPOCTh XUMUYeCKO# peakuuu. | 6 2 4
O3agauyeHHOe XHMHYECKO€e PABHOBECHE.
4-5 Pacuersl ckOpocTM peakUuMu IO HM3MEHEHUsM | 2 1 1 Hoaroroska
KOHIICHTPAIIMI BEMICCTB, JaBJICHHS, TEMIIEPATYPHI 1 ydacTie B
6-7 OnpeneneHre KOHCTaHTbl PABHOBECHUS 2 1 1 Egﬂ)i\:&ﬂjie
8 Pemenye 3amay Ha CMeEIEeHHE XUMHUYECKOTO | 1 1
paBHOBECHSI.
9 BrlimotHeHNE SKCIIepUMEHTAIBLHON paboThI 1 1
«PacTBOpuMBIe» 3a1a4n 4 4
10 Bbluncnenne  MaccoBol  A0iAM  pacTBOpeHHoOro | 1 1 Hpurorosie
BEIleCTBa B pacTBope. [IporieHTHass KOHIICHTPAIIU. HHe  paccoma
11 Pacuetbl, cBA3aHHBIE C MOJSPHOW KOHUEHTpaiuen. | 1 1 I(;Inp eﬂgﬁgg;g
Ilepexoa oT 0JHOTO BUJA KOHIIEHTPAUW K APYromy. it
12 Pewienue 3a1a4 Ha CMENIMBAaHKUE PACTBOPOB 1 1 KOHIICHTpAL[
13 BrImotHeHNE SKCTIEpUMEHTAIBLHON paboThI 1 1 HH.
3agaum ¢ XMMH4YECKOro MPOU3BO/JCTBA. 4 2 2 CooOwenus
14-15 | Pemenue 3a1a4 Ha TUIIUYHbBIE TIPUEMBI TIPOMBIIII- 2 1 1 YHAIHXCA 0
BAXXKHCHIIINX
JICHHOTO TTOJTyYCHHSI aMMHaKa UIMITECKIX
16-17 | Pemenwue 3a1a4 Ha TUMTUYHBIE TIPUEMBbI IPOMBIIII- 2 1 1 NPOM3BOJICTE
JICHHOTO TTOJTYYCHHSI CEPHOM KHCIIOTHI. ax BEIECTB.
O3agadyeHHLIE METAILI 5 2 3
18-20 | Pemenune 3amay Ha OCHOBHBIE CBOWMCTBA METAJUIOB. | 3 1 2 Cocrasnenune
BrinonHenue sKcrepuMeHTaIbHON paboThI "
21-22 | Dnextponus 2 1 1 e
O3agaveHHBIEe HEMETAJIBI 4 1 3 s
23-24 | Pemenue 3amay Ha OCHOBHBIE CBOIICTBA HEMETAJUIOB. | 2 1 1 cbopHHuKa
25-26 | BeimosHEeHNE SKCIIePUMEHTAIBLHON pabOThI 2 2
O0001eHue 8 2 6
27-29 | KoMOMHUpOBaHHBIE 3aa4dl TIO0 HEOPTaHMYECKOW H | 3 1 2 Cocrapnenue
OpPraHNYeCcKOl XUMHUH Kenep-
30-31 | TecroBble vsa/:[aHI/Iﬂ M0  HEOpraHWYEeCKOH | | 2 2 :D:ailliinwbzx
OpPTaHMYECKON XUMUU A —
32-35 | 3agaHus MOBBIICHHOTO YPOBHSI CIIOKHOCTH 3 1 2 BBINOJTHEHNE
35-36 UTorosoe 3ansiTne 2 2 Cmorp
3HaHHUU.
Hroro 3a 4-ii ron o0yuenust 36 13 23
HToro 3a 4 rona o0yyeHus 144 46 98

Conep:xanue
1 200 obyuenusn

Beoanoe 3ansTHe. TeopeTnueckas 4acTb: 3HAKOMCTBO C IPOTPaMMOM, CTPYKTYpoil U 3agadamu 1-
ro roga obydenus. OmpenencHue pexuma 3aHATHH. [IpoBeneHHE WHCTpPYKTaka MO TEXHHKE

0€30MacHOCTH MPH padOTe C XUMUIECKUMU BEIIECTBAMU U B KAOMHETE XUMHUH.




3agauun u3 crakaHa ¢ pactBopoM. OCHOBHbIE MNPUHIUMBI O(GOPMIIECHUS 3a4ay IO XUMHHU.
Meroauka pelieHus 3a7ad Ha BBIYUCICHUS MacCOBOM JOJU PaCTBOPEHHOTO BEUIECTBA B PACTBOPE.
Bunel xoHneHTpanuii: npoueHtHas W MoisipHas. Ilepexon OT OAHOro BHAAa KOHIIEHTpAIUMH K
ApYromy.

Ilpakxmuueckasa yacmy’ pelieHUe 3a4a4y MO JAHHON TeMe; MPUTOTOBJIECHHE PACTBOPOB C 3a/JaHHOI
KOHIIEHTpAIlMel MyTeM BBIMTApUBaHUs, pa30aBieHws, T0OaBICHHEM PACTBOPUMOTO BEIIECTBA.

3aKkoHbI PUPOABLI B MUPe XUMUM. MeToauKa perieHus 3a1a4 Ha HaXOXKJACHHE OTHOCHTEIhHOM
MOJICKYJISIPHOM MacChl, Ha BEIYMCIICHUE OTHOIICHHIA MacC JIEMEHTOB B BEIIIECTBE, HA OTPECIICHHE
MAacCCOBOH JIOJTM XMMHUYECKOTO JJIEMEHTA B BEIIECTBE, HA HAXOXKACHUE KOJTUYECTBA BEIIECTBA TI0 €ro
Macce M HAoOOpOT, Ha BBIBEIECHHE MPOCTEUIIeld (OpPMYIbl BEHMIECTBA IO MAacCOBBIM JIOJISIM
DJIEMEHTOB B COSMHEHHH, HA PACUET YMCIIa CTPYKTYPHBIX €UHHUI] 10 Macce, KOJIMYECTBY BEIIeCTBa
WJIH 00BEMY.

Ilpakmuueckas uacms: pEIICHUE TUIOBBIX 3a/lad Ha JaHHYIO TeMmy; odopmIileHHe 3aaad;
00CyXIeHUE PAIIMOHATIBHBIX CIIOCOOOB PEIICHUS.

O3apaveHHble ra3bl. MeToauKa peleHns 3a/1a4 Ha ONpeesIeHMe OTHOCUTENbHON MIJIOTHOCTH Ta3a
U HaxOXJIEHHE IO HeH OTHOCHTEIbHOH MOJEKYIIpHOM Macchl. MOMSpHBIH 00BEM TIa3o0B.
Hopmaneuble ycnoBusa. IlpuHuunbl pemeHust 3ajad Ha: ONPEIENCHHE MacChl ra3oo0pa3HOro
BEIIECTBA IO €ro o0beMy, NMpU HOPMAJbHBIX YCIOBHUSX; BBIYUCICHHE O0beMa ra3zoo0pa3zHOro
BEILIECTBA 10 €ro KOJIMYECTBY; ONpezescHre (GOpMyIbl BEIECTBA 10 MACCOBBIM JOJISIM JIEMEHTOB
Y OTHOCHUTEJIBLHOU MJIOTHOCTH rasa.

Ilpakmuueckas uacms. HaAXOXKICHUE U OOCY)KIEHHE PALMOHANBHBIX CIIOCOOOB pELICHMs 3ajad.
CocraieHue 3a1a4 1mo TeMaM 1-ro rojga o0OyueHus ¥ UX 3aIuTa.

HroroBoe 3ausiTue. O6061menne marepuana. O6cyxIeHue U MOABEACHUE UTOTOB KOHKYPCOB.

2 200 0Oyuenusn
BBoaHoe 3aHsiTHe. 3HAKOMCTBO C MPOTPAMMOM, CTPYKTYpOH M 3amadamMu 2-TO rojaa OOydeHHs.
Omnpenenenne pexnma 3anaTuil. [IpoBeieHe HHCTPYKTaXKa MO TEXHUKE 0€30MaCHOCTH pH paboTe
C XMMHUYECKMMH BeIIeCTBaMU W B KabOuHeTe xumuH. [loBTOpeHHEe HM3y4yeHHBIX paHee METOOB,
Croco00B ¥ IPUEMOB PELICHUS 3a1a4.

O3anavyeHHble HeOpraHUYecKHe BellecTBa. (33a7a4yd HA WM30BITOK OJHOTO M3 BEIIECTB, BBIXOJ
IPOAYKTa, IPUMECH M pacTBOpbl). MeToauka pemieHus 3agad [0 XUMHUYECKUM YPAaBHEHMSIM.
Haxosxmenne Macchl (KOJIMUECTBA BEIIECTBa, 00beMa) MPOAYKTOB PEaKIMU M0 Macce (KOJUYECTBY
BCIICCTBA, OG’bGMy) HUCXOOHBIX BCIICCTB. 3aKOH OGBGMHBIX OTHOIIIEHUN Ta30B U IMPUMCHCHUC €TO
IIPU PEIICHUM 3a/1ad. TepMOXUMHYECKUE YpaBHEHHUS W THIBI 3a71a4 1Mo HUM. HaxoxaeHue macchbl
IPOAYKTOB PEaKIMH, €CIM H3BECTHBI MAacChl JABYX HMCXOJHBIX BEIIECTB (3alaud Ha H30BITOK).
OrnpezerieHre MacCoOBOM MM 0OOBEMHOM JI0JIM BhIXOAA MpoaykTa. HaxoxkaeHne Macchl uiu oobema
MPOJYKTOB PEAKIMU TI0 H3BECTHOM Macce WM 00beMy HCXOMHOTO BEIIECTBA, COJAEPIKAIIETO
npumecu. Haxoxxnenne Maccol (KOJIMUecTBa BEIIECTBA, 00beMa) MPOIYKTa PEaAKIIUH 110 UCXOTHOMY
BEIIECTBY, HAXOAAILIEMYCS B PaCTBODPE.

Ilpakmuueckas yacmos: pelIeHUE 3a7a4 1O JAHHBIM TEMaM; COCTaBJICHUE aJTOPUTMa PEIICHUSI ITHX
TUTIOB 3aJ1a4; CaMOCTOSTENbHAST pad0oTa MO COCTABJICHUIO 33/7a4 U OPOPMIICHUIO UX Ha KapTOYKaX
JUTSL ICTIOJIB30BaHUS HA YPOKaX XHUMHH.

Oxucaureab - OH «rpadourenb». PacctaHoBka KOI(DPHUIIMEHTOB B pPEAKIUSIX C yY4aCTHEM
HEOPraHMYECKUX BEIIECTB METOJIaMH 3JIEKTPOHHOTO OajaHca U MOTypeaKIIHid.

Ilpakxmuueckaa uacms: OTpabOTKA HABBIKOB IO PAaCCTAaHOBKE KOA(PGUIMEHTOB B OKHCIUTEIHHO-
BOCCTAHOBUTCIIbHBIX PCAKIIHUAX C YHACTUCM HCOPIraHUYICCKHUX BCIICCTB.



OT 0JHOr0 HEOPraHM4YeCcKOro BemecTBa K JApyromy. OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCTMHCHUN W HUX XUMHUYECKHE CBOMCTBA, CIOCOOBI mosrydeHus. CrocoObl mepexona OT OJHOTO
KJIacca K JIPyromMy € IOMOIUBIO Pa3IWYHbIX XMMHUYECKUX peakuuil. Meroguka pemieHus 3anad C
HCITOJIb30BAHUEM «IIETTOYKHU MTPEBPAIICHUIN.

Ilpakmuueckass uacme: pelIeHHE 3a7ad HA «UEMOYKU MPEBpAlICHUI» U HAXO0XKICHHE MacChl
(KoyMUecTBa BEIIeCTBa, 00HEMa) BEIIECTB.

AHajquTudeckas Jjgaboparopusi. KadecTBeHHBIE peakMM Ha KAaTHOHBI: BOJOPOJa, aMMOHHMS,
cepebpa, nuThsA, Kanws, HaTpus, Kanblws, Oapus, wenu(ll), xemeza(ILIIl), amomunwMs.
KauecTBeHHbIE peakMU Ha AaHHOHBI: XJOPUA-UOH, CyNb(aT-uoH, HUTPAT-UOH, ¢ocdar-uoH,
Cynb(pUI-MOH, KapOOHAT-UOH, XPOMAT-UOH, THAPOKCUA-UOH. [IpaBuiia TEXHUKH 0€30MacHOCTH MpU
paboTe ¢ XUMHUYECKUMH BEIIECTBAMHU U TIPH pabOTe B KAOMHETE XUMHH.

Ilpakmuueckasa uyacme: pelIeHHE OHKCIEPUMEHTANbHBIX 3a/ad Ha OINpe/eIeHuEe BEUIeCTB B
pacTBope, C TIOMOIIbIO KadecTBEHHBIX peakuuil. I[logbop 3aHMMAaTENbHBIX ONBITOB IS
XUMHUYECKOT0 Beuepa, ux orpadborka. [IpoBenenne Bedepa «Y AMBUTEIbHAS XUMUS!» U €0 aHAIIU3.
CocraBnenue cOOpHHKA 3aJ1a4 0 HEOPTaHUYECKOW XUMUH.

HroroBoe 3ansitue. O600menne marepuana. [lonsenenne uroros. OOCyxaeHne cOOpHUKA 3a71a4
110 HEOPTAHUYECKOW XUMUHU.

3 200 obyuenusn
BBoaHoe 3ansitue. MHCTpyKTaX MO TeXHUKE O€30MacHOCTU. 3aJauu TPEThEro rojga OOy4YeHHS.
Temaruka 3aHsaTUi. B3auMOCBA3b HEOPraHWYECKOM XUMHUM C OPraHUYECKONM XUMHEH.
Oprannueckue BEUIecTBa.
Ilpakxmuueckas yacms.: cemunap «OKuBas u HeXUBasi IPUPOIAN.

HeusBecTHoe oprannyeckoe BemecTBo. CriocoObl HaX0XKICHHUSI MOJICKYISIPHON MacChl BEIIECTBA:
10 MaCCOBBIM JOJIAIM BXOJAIIUX XUMHWYCCKHUX DJICMCHTOB, I1IO OTHOCHUTEJILHOU IIOTHOCTHU JaHHOT'O

BEIIeCTBA 1o KaKoMy-JTu60 razy u MPOJIYKTaM CrOpaHUS.
Ilpakmuyeckas wacms: pelICHUWE 3a7ad HA HAXOXKIACHHE MOJIEKYISIPHOW (OpMyINbI BellecTsa.
CocraBneHue 3a1a4 u y4acTue B KOHKYpCe «O3anayup npyra!»

Ot6op wWHTEpecHbIX 3amad g cOopHHKa «O3amadeHHass XUMHS [UIS  FOHBIX XUMHKOBY.

O3anaueHHble opraHuveckue BelecTBa. OCOOECHHOCTH TMPOTEKAHHS XUMHUYECKUX PEAKIMA ¢
y4acTHEM OPTaHHUYECKUX BEIICCTB.

Ilpaxmuyeckas yacms: pelieHUE 33a4 N0 XUMUYECKUM YPAaBHEHHSIM C Y4aCTHEM OpPTraHUYECKHX
BCIIECTB HA HAXOXACHUE MacChl (KOJWYECTBa, O0BEMa), MPOAYKTOB pEAKIHH II0 Macce
(KOJ’II/I‘-IGCTBY, OG’bGMy) HCXOAHBIX BCHICCTB, HA HAXOXJICHUC HpOI[yKTOB peaKHI/II/I, €CJIN U3BCCTHBI
MaccChl 2-X UCXOJIHBIX BEIIECTB (3a7a4u Ha M30BITOK); HAX0XKICHUE MACChl WJIM 00beMa MPOAYKTOB
peaKkiuy o U3BECTHON Macce Uil 00beMy UCXOIHOTO BEIIECTBA, COMIEPIKAIIEH MPUMECH.
[TogroroBka ydammMmucs JIUIAKTAYECKOTO MaTepualia; ydacTUe B IIKOJbHOW W TOPOACKOU
OJIMMITMaAax, COCTaBJICHUC Ba,Z[aHI/Iﬁ 110 XUMHHU IJIA I/IHTGHHGKTyaﬂbHOI‘O Mapa(l)OHa.

OT 0IHOr0 OPraHUYeCcKoOro BelecTBa K IPyromy.

OCHOBHBIE KJIACCHI OPTaHMYECKUX COCIMHECHHH. XUMHUYECKHE CBONCTBA M OCHOBHBIE CIIOCOOBI
MOJTy4eHUsl OopraHudeckux BemecTB. OCHOBHBIE CIOCOOBI MEpexo/a OAHOTO KiIacca K JIPYyromy.
['eHeTnveckas CBsI3b OPraHUYECKUX BEIIECTB C HEOPraHWYECKUMH BemecTBamu. [lytu mepexoaa ot
OpPTraHUYECKUX BEIECTB K HEOPTraHUUYECKUM.

Ilpakmuueckass uacms. OCYIIECTBICHHE IETIOYEK MPEBPAIICHUH M PEIICHHE M0 HUM 3ajad.
CocraBiieHre 1IenoYeK MpeBpaIieHnii 1 00CyKIeHUE PallMOHATBLHBIX CIIOCOO0B Tepexo/a.

Opranuyeckue BelIeCTBA OKHCJISIOTCA U BOCCTAHABJIMBAIOTCHA. OCOOCHHOCTH OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLIMU C YIaCTHUEM OpraHNMYecKUX BerlecTB. PacctaHoBKa KO3 HUIIMEHTOB B



HUX METOIaMHU JIEKTPOHHOIO Oananca u METOJIOM HOJIypEaKLIUH.
Ilpaxmuueckas yacms: paccTaHOBKa KOA(()UIIMEHTOB B ypaBHEHUSAX C y4aCTHEM OPraHUYEeCKUX
BEIIECTB; COCTaBJICHUE OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaxiuii. Odopmiienne
JUJAKTUYECKOr0 MaTepraa: KapTOUKH C 3aJJaHUSMH, COCTaBIEHUE KPOCCBOPIOB.

AHajquTHYecKass JadopaTopus. KayecTBeHHBIE peaknu Ha ajKaHbl, HENpeaeIbHbIE
YrieBOAOPOAbl, OAHOATOMHBIC MPCACIBHBIC CIIUPTHI, MHOTOATOMHBI CIIMPTHI, (bGHO.HBI, aAJIbACTHUABI,
KapOOHOBBIEC KHCJIOTHI (0COOCHHOCTh MYPaBbUHOM KUCTIOTHI), OCTTKH, JKUPBI, YTIACBO/IBI.
Ipaxmuuyeckas yacmo: pelIeHUE DKCIEPUMEHTATBHBIX 337a4 Ha ONpPEICIICHHE OpPraHUYeCKHX
BEIIECTB B paCTBOpE; MOJyYEHUE MbLIa B JaOOPATOPUH.

Pa3paboTka nporpaMmbl 1 yuacTHe B B€Uepe 3aHUMATEIbHON XUMUH.

Hrorosoe 3ansaTHe. O000IIeHNEe MaTepHaja IO PEIICHUIO 337a4 C YY4aCTHEM OPraHUYeCKUX
BEIIIECTB.
Ilpakmuueckas uacmy: 00CyXJIeHHEe COOPHMKA 3a]a4 TI0 OPTaHUYECKON XUMHUHU U €TO 3alIHTa.

4 200 oOyuenusn
BBoanoe 3ansitue. MHCTpykTak mo TexHHKE Oe€30MacHOCTH. 3amadd 4-0ro roja OOydYeHHS.
Temaruka 3anstuii. [Ipodopuenrtanus.
llpakmuueckas uacms. BBISIBICHUE 3HAHUWA U YMEHHUH IO PEIICHUIO 3aa4.

Ot BoO/IOpOAA 10 KCEHOHA. DJIEKTPOHHBIC U TpadudecKkre GOpMysIsl aTOMOB M HOHOB, OOJIBIINX H
MaJIbIX TIEPUOIOB.

Ilpaxmuueckas wacmv: HaNMCAHWE SJEKTPOHHBIX M TpadudecKux (GOpMyaT aTOMOB M HOHOB,
OONBIIMX W MaJbIX MepuoAoB; cemuHap «OT HaTpus A0 aproHa» (MHTEpecHbIE (aKTHl O
XMUMHYECKUX 3JICMEHTaX ).

O3agayeHHasi CKOPOCTh XMMHYecKOH peakunu. O3agaueHHOe XMMHYECKOe PABHOBECHe.
IIpaxmuueckas wacme: pENICHUE 3a/1a4 HA ONPEJCIICHUE CKOPOCTH PEaKLUU 110 U3MEHEHUAM
KOHILICHTpALlUU BEILECTB, JaBICHUU, TEMIIEPATYphl; Ha ONPEICIICHUE KOHCTAHTBI PaBHOBECHUS; HA
CMEILCHNE XUMUYECKOTO PABHOBECHS, ITyTEM U3MEHEHUS TEMIIEPATyphl, JABJIICHUU, KOHIICHTPpALUH
BEICCTB, JCHCTBUE KaTAIN3aTOPA.

BrinonHeHne sKCHepuMEHTANbHON Pa0OThI, MOKA3bIBAIOLICH, YTO BIMSHUE PA3TUYHBIX YCIOBHUN
CHOCOOHO N3MEHATh TEYEHNE XUMHUECKON PeaKIuu.

«PacTBopumblie» 3aaauM. Buabl KOHLIEHTpaMii: NpolieHTHas U MoJisipHad. [lepexon onHoro Buaa
KOHLIEHTpanuu K apyromy. CmemBanue pactBopoB. Meroa kpecra. [IpumeHeHue pacTBopoB B
ObITy. [IpMeHEeHNE pacueToB B KU3HHU.

Ilpakmuueckass uacms.: peElIeHHE 3a/Jad Ha CMELIMBAHHME PACTBOPOB; IMEPEXOJ] OJHOTO BHAA
KOHIIEHTpaluil Kk apyromy. [Ipurorosienune paccona u cupomna onpeIeIeHHON KOHIEHTPALUH.

3amayd ¢ XuUMH4YecKOro mpomsBoiacTBa. CuHTe3 ammuaka. [Ipon3BOACTBO CEpHON KHUCIOTHI
KOHTaKTHBIM CIIOCOOOM.

Ilpakmuueckass uacmv:  peUICHWE 3alad Ha  TUMNAYHBIE  TEXHOJOTUYECKHE  TPHUEMBI
HpOMBILHJIeHHOFO HOHy‘IGHI/I}I aMMHaKa 1 CepHOﬁ KUCJIOTHI. COOGH_IGHI/IH y‘IB.H.IHXCH (0] Ba)KHeﬁMHX
XUMHUYECKHUX MTPOU3BOCTBAX BemIeCTB. [[0Ir0OTOBKA M ydacTre B OJIMMITHAE IO XUMUHU.

O3anavennbie Metaabl. Metamisl LILIII rpynnm rmaBHBIX moarpymnm. MeTamasl MOOOYHBIX
noarpynn. Ux ¢usnueckue u XuMudeckue CBOUCTBa, criocoObl monyyenus. [lpumenenue.
IIpakmuueckas uacms: peHIeHUE 3a7Ja4 Ha OCHOBHBbIE CBOMCTBAa MeTamuioB. (CocraBieHue u
penaKkTupoBaHKe 3a1a4 s COOpHHUKA



O3apauyennbie HeMeTaabl. Hemeramnst IV,V, VL, VII rpynn rnaBusix noarpynn. Mx ¢usndeckue
U XUMHMUYECKHE CBOMCTBa HEMETAJUIOB, MX CIIOCOOBI MOJIydeHHs W TnpuMeHeHue. OCHOBHBIE
COCIUHEHMUSL.

IIpakxmuueckaa uyacmo: peUICHWE 3aJad HA OCHOBHBIE CBOWCTBAa HeMeTauloB. CocTaBlICHHE M
penakTupoBaHHe 3a1a4 s COOpHHUKA

O0o00menue. OOoOmEHne © 3akperuieHHe MaTepuana. KomMOMHHMpOBaHHBIE 3aJayd MO
HEOPraHWYECKOM H HEOPraHM4YeCcKOoW XUMHUM. TecToBble 3aJaHusi MO HEOPraHWYeCKOu U
OpraHUYEeCKON XUMUMU.

Ilpakxmuueckasa uacmyp: pelieHne KOMOMHUPOBAHHBIX 3a7a4 10 OPraHMYecKON M HEOpPraHMYEecKOi
XMMHH; BBIIIOJHEHWE TECTOBBIX 3a/laHUil; padoTa Ha KOMITBIOTEpAX MO BBIMOJHEHHIO TECTOBBIX
3aJjaHu; cocTaBieHue ainbooma 3aaau «O3a1auyeHHass XUMUD.

CocraBieHHE DJKCHEPUMEHTAJIbHBIX 3aJady, HX 3alMTa U BbIIONHEHHE. (CMOTp 3HaHUIL.

HTtorosoe 3auarue. [loasenenne utoros roaa. [loasenene UToros 3audTuii 3a 4-e roja.

1.4 Ilnanupyemble pe3yJbTaThbl U (GOPMBI UX ATTECTANUH

[Tocne 1-oro roga oOydeHus
3agauu U3 CTAKAHA C PACTBOPOM.
Obyuarowuecst OOANCHbL 3HAMD.

e 0 pacTBOpE M €T0 COCTABHBIX YACTSIX;

e OCHOBHBIE BHJBl  KOHIICHTpAIlMi  pacTBOPOB:  MPOIEHTHass ¥  MOJSpPHAs;

e OCHOBHBIE NyTH IEpexofa OT OJHOTO BHUAA KOHIIEHTpAIMi K APYyromy, yMeTb HX
MPUMEHSTH B pacueTax;

e OCHOBHBIE OTpPAcCiM MPOU3BOJICTBA B HAPOJAHOM XO3SIMCTBE, IZl€ MPUMEHSIOTCS PacueThl
Ha PacTBOPHI.
3aKoHbI NPUPOALI B MUpPe XUMMHU.

e OCHOBHBIC 3aKOHBI M TIOHSATHS XUMHUH: aTOM, MOJICKYJa, OTHOCHTEIbHAsI aTOMHAsl Macca,
OTHOCHUTENIbHAs MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIECTBA, MaccoBas JOJII XUMHYECKOIrO
DJIEMEHTa B BEIIECTBE, HOPMAIbHBIC YCIOBHS, 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTBA, 3aKOH
ABorazpo, 4ncio ABoraapo;

Ob6yuarowuecs 00NHCHbL YMemby:

e YMETh IPOU3BOAUTH PACUEThl HA OINPEIECICHUE MPOLCHTHOW U MOJIIPHOM KOHLEHTpALUil
pacTBopa;

e yYMETh OIpelNeNiaTh MacCOBYIO [OJIO0 pacTBOPEHHOIO BEIIECTBA B  PacTBOPE;

® YMETh MPOU3BOJAUTDH PACUETHI C UCIOIH30BAHUEM OCHOBHBIX 3aKOHOB U MOHSITHHA.
O3anaveHHble ra3pl.

Obyuarowuecst OOAHCHbL 3HAMD.
e 00 0OCOOEHHOCTSIX CTPOCHUS Ta3000pa3HbBIX BEIIECTB;
Ob6yuarowuecs 00NHCHbL YMEMmb.

e TIPOM3BOAMTH PACUYECTHl HA OMPEIEICHHE OTHOCHTEIHHOW IUIOTHOCTH Ta3000pa3HOro
BEIIECTBA, ONPEICIMB  KOTOPYIO  BBIUMCIUTH  OTHOCUTENIBHYIO  MOJIEKYJSIPHYIO — Maccy
ra3o00pa3HOro BEIIECTBA;

e BBIYUCIATH MacCy Ta3000pa3HOro BeHIeCTBAa MO €ro o00beMy, IpPU HOPMAaJbHBIX
YCIIOBUSX, c HCIOJIb30BaHUEM MOJISIPHOTO o0Bema ra3oB " Ha000POT;

e OMpENeNnaTh MOJEKYJIApHble (OPMYINbI BEIIECTB MO MAacCOBBIM JIOJIIM XHMHUYECKUX
AJIEMEHTOB M OTHOCUTEIHHON TUIOTHOCTH T'a30B;

® COCTaBJIATH 3aJIa4M I10 TaHHBIM TEMaM;

[Tocne 2-oro roga oOydeHus
O3anaueHHbIe HEOPraHUYeCKHe BellecTBA.
Obyuarowuecs: OOANCHbL 3HAMD.



® 0 XUMHUYECKUX PEAKIUAX, UX BUIAX;
e OCHOBHBIC MIPUHIIMITBI PEIICHHS 3371249 TI0 XUMUYECKUM YPaBHEHUSIM, HCIIOb3YsI 3HAHUS
IepBOro roja 00yueHus;
Obyuarowuecs: OOAHNCHbL YMEMb .
e JIeNIaTh BBIYHMCIICHUS MO XMMHYECKHM YPaBHEHHSIM Ha HAaXOXKICHHE MAacChl (KOJIMYECTBA)
NPOJYKTOB PEaKlUU MO Macce (KOIMYECTBY) BCTYMAMIIUX B PEAKIHUI0 BEIIECTB M HA0OOPOT;
e pemarh 3aa4d M0 XUMHYECKHUM YpPaBHEHHUSM, B KOTOPBIX YYacTBYIOT Ta3000pa3HbIe
BEIIIECTBA, C UCIOJIb30BAHUEM 3aKOHA O0HEMHBIX OTHOIIICHHIA Ta30B;
® TIPOHM3BOJUTH PACUYETHI 10 TEPMOXHUMUICCKHM YPaBHCHUSM;
e MPUMEHATH METOJUKY peHIeHHs 3a7ad M0 XUMHUYECKUM YypPaBHEHUSM, €CIH OJHO
U3 PEarupyrouinx BEIIECTB JaHO B HM30BITKE WJIM HEIOCTAaTKE; Ha BBIXOZ IMPOAYKTA; MPUMECH;
pacTBOpHI,
e TIPOM3BOJUTH BBINIC yKa3aHHBIC PACUYETHl M0 XMMUYCCKHM YPABHEHUSM M COCTABISTh
3a/1a4y¥, UCIIOJIb3Ys 3HAHUS O CBOMCTBAX HEOPTraHMYECKHUX BEIIECTB;
OKHCIUTED - OH «TPA0UTEJIbY.
O6yuarowuecs 00NHCHbL 3HAMb.
¢ 00 OKHCIUTENHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX; 00 OKHCIUTENSIX U
BOCCTAaHOBHUTEIISX; 00 OKUCIUTEILHBIX U BOCCTAHOBUTEILHBIX MPOIECCAX;
Ob6yuarowuecs 00NHCHbL YMEMb.
e OMPEJENATh CTENCHb OKUCICHHSI XUMUYECKHIX AJIEMEHTOB;
e paccTaBiATh KOXPPUIMEHTH B XUMHUYECKHX PEAKIHIX METOJaMHU DIIEKTPOHHOTO
OanaHca ¥ MMoypeaxiuii;
e TPHUMEHSTH IIOJIyYCHHBIE 3HAHHS B PACCTAHOBKE KOX(PQPHUIIMEHTOB B OKHUCIUTEIHHO-
BOCCTAHOBUTENIHHBIX PEAKIIUAX C YIACTUEM HEOPTaHUYECKUX BEIECTB.
OT 0IHOT0 HEOPraHNYECKOT0 BelecTBa K IPyromy.
Obyuarowuecs O0NHCHbL 3HAMD:
® XMMHUYECKHE CBOWCTBA M CIOCOOBI TONYyYEHUS OCHOBHBIX KJIACCOB HEOPTaHHMUYECKUX
COCIUHCHMI;
Ob6yuarowuecs 00NHCHbL YMEMb.
e OCYIIECTBIIATH LIEMOYKY MPEBPAIICHHIA, C YIaCTHEM HEOPTaHMUECKHUX BEIIECTB;
e pemaTh U COCTABIIATH 33/1a4H IO LIENOYKE MPEBPAIICHUH;
e BBIJICIISATH TJIABHOE U aHATM3UPOBATH IIPU OCYIIECTBICHUH IICTIOYKH TPEBPAIICHUN.
AHaJuTHYeCKAs JadopaTopus.
O6yuarowuecs 00NHCHbL 3HAMb:
e 11 cOOIOATh MPaBUJIA TEXHUKU 0€30MaCHOCTH U paboTe ¢ XMMHUY BEIIECTBAMH;
® UMETh MPEJCTABIICHHE O KAYECTBEHHBIX PEAKIIHMIX U UX MPUMCHEHHH,
Ob6yuarowuecs 00NHCHbL YMEMb.
e [IPOJICTBIBATH KAYECTBCHHBIE PEAKIIMA HA OCHOBHBIC KATHOHBI 1 AaHUOHBI
HEOPTraHMYECKUX BEIICCTB;
e MIPUMECHSTH MOJNyUYEHHBIC 3HAHUS TPH PEIICHWU M COCTABIICHUU 3a7ad Ha OMNpEIEICHUE
BEIIIECTB B PacTBOPE;
e BECTHU UCCIIEJIOBATEILCKYIO pa0OTy MO OMPECICHUI0 XUMHUYECKHUX BEIIECTB.

[Tocne 3-ero roga oOyueHust
Heu3sBecTHOE OpraHn4eckoe BeuecTBo.
O6yuarowuecs 00NHCHbL 3HAMb:

e 00 0OCOOEHHOCTSIX CTPOCHHUS OPTaHMYECKHUX BEIIECTB, MX MHOTOOOPa3uH, UX CBOWCTBAX;
Obyuarowuecs: OOAHNCHbL YMEMb .

® HAXOJIUTh MOJICKYISIPHYIO (OPMYIIy OPraHHYECKOTO BEIIECTBA IO MACCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, MO MPOIYKTaM CrOpPaHUS W OTHOCHUTEIHHOW TUIOTHOCTH €ro MapoB IO
KaKoOMYy-Ju00 rasy.
O3anayeHHbIe OPraHUYeCcKUe BellecTBA.
Obyuarowuecs: OOANCHbL 3HAMD.



¢ 0COOEHHOCTH XMMHUYECKUX MPOIIECCOB C YIACTHUEM OPTaHMUECKHUX BEIIECTB.
Obyuarowuecs: OOAHNCHbL YMEMb .

e TIPOM3BOJUTH PACUETHI M0 XMMHYECKOMY YPaBHEHHIO M COCTABIJIATH 3a/Ia4d C y4acTHEM
OPTaHMYECKHUX BEIIECTB HA HAXOXJIEHHUE MAacChl (KOJIMYECTBA) TMPOJAYKTa pEaKIUU WIH
UCXONHBIX  BEIIECTB, HAa MPHUMECH, BBIXOJ  MPOAYKTa, H30BITOK ¥  HEJIOCTATOK;
OT 0IHOT0 OPraHUYeCKOro BellecTBA K APyromy.

Obyuarowuecst OOANCHbL 3HAMD.

® XHMHUYECKHE CBOWCTBA M CIIOCOOBI MOJTyYSHHSI OPTaHUYECKHUX BEIECTB;
Ob6yuarowuecs 00NHCHbL YMEMmb.

e OCYIIECTBIISITh M COCTABJATH IIEMOYKY MPEBPAIICHUN C YYacTHEM OPraHUYeCKUX
BEIIICCTB;

e pemiaTh pa3UYHBIE BHUABI 3a7ad 1O IIEMOYKe TNPEBpAIICHUN C HCIOIb30BAaHHEM
OpPraHUYeCKHX BEIIECTB;

e pemiath W COCTABIATH 33/la4ydl 1O IETOYKAM IPEBpAIleHU, KOTOPhIC YKa3bIBAIOT Ha
B3aMMOCBSI3b HEOPTAaHWYECKHUX BEIIECTB C OPTaHUYECKUMU;

Opranuyeckue BeleCTBA OKUCISIIOTCS U BOCCTAHABIUBAIOTCS.
Obyuarowuecs: OOAHCHbL YMEMb .

e paccTaByATh KOXPPHUIIMEHTH B OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX C yIaCTHEM
OpPTaHMYECKUX BEIIECTB METOJIOM 3JICKTPOHHOTO OaaHca U METOJOM MOTypeaKIIHii;

® COCTaBJIATH OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKITHH.

AHaauTHYecKas JadopaTopus.
Obyuarowuecst OOANCHbL 3HAMD.

e TEXHUKYy Oe3omacHOCTH mpu  paboTe ¢  OpPraHMYECKUMH  BEUICCTBAMU;

. KaueCTBCHHBIC peaxkuuu Ha pa3IUYHbBIE OpraHUYECKUE BEIIECTBA,
Obyuarowuecs: OOAHNCHbL YMEMb .

e TMPHUMEHATH TOJYYCHHbIC 3HAHHUA O KAaYeCTBEHHBIX pEAKIHUAX, IPH PEHICHUU U
COCTaBIICHUM DOKCIICPUMEHTAIBHBIX 3a7ad Ha ONpeAeNieHUE OpraHMYeCKHX BEIIeCTB B
pacTBope;

e paboTraTh € XUMHYECKHMH BEIIECTBAMU H  XUMHUYECKUM  0O0OPYIOBAHHEM;

[ocne 4-ro roga oOyueHus
OT BOOpPOaA 10 KCEHOHA.
Obyuarowuecs O0NHCHBL:
® 3HATh CTPOCHHE aTOMa;
e yMETh, UCIIOJIb3Yd NEPUOAMUYECKYI0 CHCTEMY AJIEMEHTOB, M300pa)kaTh 3JIEKTPOHHBIE U
rpadudeckre GopMyibl aTOMOB U HOHOB SJIEMEHTOB.
O3a1a4eHHas1 CKOPOCTh XUMHUYeCKOH peakuuu. O3agadyeHHOe XMMHYECKOe PABHOBeCHeE.
O6yuarowuecs O0nHCHbL.
® 3HATh U YMETh MPUMEHATh Ha MPAKTUKE OCHOBHBIC MPUHIIMIIBI MPOTEKAHUS XUMHUYECKUX
pEeaKIuii;
e yYMETh MPOU3BOJUTH pacCyYeThl MU COCTABIATH 3aJaud Ha OIpPEACIICHUE CKOPOCTH
XUMHYECKOW peaKIrii, KOHCTAaHThl PaBHOBECHS;
e YMEThb OCYUIECTBJISITh CMEUIEHUE XUMHUYECKOTO paBHOBECUS, IIyTEM HW3MEHEHUs
TEeMIEPaTyphl, JaBJICHHS], KOHLIEHTPALUN BEIIeCTB, IEHCTBIE KaTaln3aTopa.
® YMETb MMPOTHO3UPOBATH TEUCHUE XUMUYECKUX PEaAKIIUH.
«PacTBOpUMBIE» 3a1a4M.
Ob6yuarowuecs 00NHCHbL YMEMmb.
e MPOU3BOJIUTH PAcCUYEThl Ha OMpPEAENCHUE KOHIICHTPALMA pPacTBOPOB MPH CMEIIMBAHUU
pacTBOpOB;
e C TMOMOUIBIO PA3IUYHBIX BUAOB PacdyeTOB MEPEXOIUTh OT OJHOTO BUAA KOHILIEHTPALUW K
ApYromy.
3agaumM ¢ XMMH4Y€CKOro MPOU3BO/CTBA.



O6yuarowuecs 00NHCHbL 3HAMb:
e NIPOMBITICHHBIE CIIOCOOBI TTOMYyYEHUSI aMMHaKa, CEPHOU KHCIIOTHI;
e 0 BaXHEMIIMX XMMHYECKHX 3aBOJAX MO MOJYyYEHUI0 XMMUYECKUX BemiectB B Poccuu u
CapatoBckoii obnacTu;
® 0 BIIMSIHUU XMMHUYECKUX MPOU3BOJICTB HA IKOJIOTUYECKYIO OOCTAHOBKY MECTHOCTH.
Ob6yuarowuecs 00NHCHbL YMEMb.
e pemaTh W COCTaBIATh 33Jauyd [0 TUINUYHBIM TEXHOJOTHYECKHM TpUeMaM
MPOMBINIJIEHHOTO MOJIy4YEHHUsI aMMHUaKa U CEpHOM KUCIIOTBI;
O3a1avyeHHbIE METAJLIBI.
Obyuarowuecst OOAHCHbL.
® 3HaTh OCHOBHBIE CBOMCTBA U CIIOCOOBI MOIYYEHHSI METAIIJIOB;
e yMETh NMPHUMEHATH MOJyUYEHHBIC 3HAHUS TPU PEUICHUM 33/lad Ha OCHOBHBIC CBOWCTBA U
CIOCOOBI TOJTYyYEHUS] METAJLIOB;
e YMETh COCTAaBJISATh YPaBHEHHUS JJIEKTPOJU3a M PEIIaTh [0 HEMY Pa3IMYHbIC THUIIBI 3a/a4.
O3anayeHHbIe HeMETAJLIBI.
Obyuarowuecs O0ONHCHBL:
e 3HATh OCHOBHBIC CBOWMCTBAa HEMETAJUIOB, MX PACIIOJIOKCHHUE B MEPUOIUYCCKON TaOIUILE,
OCHOBHBIE CITOCOOBI MOJTyYEHUSI;
e YMETh NPUMEHATH IMOJYYCHHBIC 3HAHUS TPU PEIICHWH DPA3IMYHBIX THUIOB 3a/Ja4d Ha
OCHOBHBIE CBOVICTBA HEMETAJIJIOB U UX COCUHEHUN;
e yMETh OCYIIECTBISITH M COCTaBISATh T'CHETHUYECKHUE IICTIOYKH, IIOKA3bIBAIOIIME Ha
B3aMMOCBS3b HEMETAJUIOB U METAJLIOB.
ITo okoHYAHHUM BCero Kypca aeTu OyIyT yMeThb:
e pemiath M COCTaBIATh 3a/ladydl C HUCIOJB30BAaHHWEM HEOPTraHMYECKUX W OPraHu4eCKHX
BEIIIECTB OCHOBHBIMHU CIIOCOOAMH U METOJIAMU;
e [IPUMEHSTHh TEOPETUUECKHIE 3HAHUS MPU PEUICHUH 3a/1a4;
e pemaTh W COCTABIATh KOMOMHHpPOBAHHBIC 3a7adud C YYacTHEM OPTaHHYECKUX H
HEOPraHUYECKUX BEILECTB;
e BBHITNIOJHSATH PA3INYHBIC BUBI IKCIIEPUMEHTATBHBIX 33/1a4;
e HAXOJWUTh pallMOHAJIBHBIA CIIOCOO pElIeHUs OMPESIIEHHOM 3a/1a4H;
e TPaMOTHO O(hOPMIIATH 3ajIauH;
e paboTaTh C TECTOBBIMU 3aJaHUSIMU MO KHUTAM U C HCMOJb30BaHUE MH(POPMAIIMOHHBIX
TEXHOJIOTHii;
e IpoecCrOHAIILHO OPUEHTUPOBATHCS.

OcHoBHBIMU GopMaMHu NOJABeJeHHS UTOTOB M OLEHKU Pe3yJIbTATOB 00y4YeHUs:

M0 KaXKA0W TeMe SIBJSIOTCS: KOHKypCHAs 3allliTa pPEIICHHBIX W COCTABJICHHBIX 3ajad;
CEMHUHAPBI; IKCIIEPUMEHTAIBHBIC U IPAKTUYECKUE paOOTHl B (hOpME OTUETA O TIPOJICITAaHHONW paboTe;
y4acTHe B OJMMIIHAZAaX ¥ UHTEIUIEKTYabHBIX Mapa(oHax; CMOTpP 3HaHUH U T.1I.

2. KomnJieke opraHu3anMoOHHO-NeJarornyecKux ycjaoBuid

2.1. OueHoYHbIe MAaTEPHUAJIBI.
ITporpammoii peycMOTpEHBI TPU YPOBHS YCBOCHHUS y4eOHOro MaTepHraa.

IlepBblif ypOBEHD - IOMYCTUMBINA. Y YallIUICS TTPU BBIMOJHEHUH 33JIaHUSI OITUPAETCS HA MOMOIIIb
nejarora: Hy>KaaeTcs B JOTOJIHUTEIbHBIX MOSACHEHUSX, [IOMOIY, TOOIIPEHUH JEHCTBHIA.

Bropoii ypoBeHb - cpenHuil. Yuammiics MOKeT paboTaTh CaMOCTOSTENBHO, ONUPAsICh HA
CJIOBECHBIM KOMMEHTApH U IEMOHCTPAIUIO ISHCTBHI nearoroM. BeimomiHser paboty B



COOTBETCTBHUH C ITOCTABJICHHBIM YCJIIOBHUEM. I/IHOFI[a HYXJACTCA B JOIMOJHUTCIbHBIX IOACHCHUAX CO
CTOPOHBI II€garora.

Tperuid ypoBEHD - BBICOKMI. Y YalMKCs CIPABISAETCS C NOCTABICHHBIMU 33/1a4aMH
CaMOCTOATENIBHO, HE HYK/IAETCS B IONIOJIHUTEIBHON IMIOMOILK CO CTOPOHBI II€1arora, CTapacTcs
WCIIOJIB30BATh HA 3aHATUH YK€ UMEIOINECS 3HAHUS U YMEHUS, TBOPUYECKH MOJIXOIUT K
BBITIOJIHEHUIO 3aJaHUM.

Kpurepusimu ycnemHoro ocBOEHHs IporpaMmbl MOKHO CUMTATh:

® CTENEHb NPOSBIICHUS CAaMOCTOSTEIBHOCTH B padOTax;
® CTENEeHb CIIOKHOCTHU paboThl, €e 00bEM;
e CcyObeKTHBHAs, 00bEKTHBHAS HOBU3HA BBHIIIOJHEHHOM pabOTHI.

2.2. Meroan4eckue MaTepHaJIbl
MeToabl 00y4eHus1:
D¢ hexkTUBHOCTh Yy4eOHO-BOCIMTATELHOIO Tpoliecca B OOBEAMHEHHM IPHU peau3alud JaHHOU
IporpaMMbl  00ECIIEYMBACTCS  HCIIOJIB30BAHUEM  CIEAYIONIMX MEJarorudeckuX TEXHOJOTHUH,
CIOCOOCTBYIOIIMX aKTUBU3AIMY TTO3HABATEIBHOM NESATEIBHOCTH 00YJaIOLIHXCS:

1. JMYHOCTHO OPUEHTUPOBAHHEIC;
2. TPYIIIOBBIC;
3. MCCIIEIOBATENbCKOTO (po0IeMHOr0) 00yueHMS;

[IpenycmoTpena camocTosaTenbHas paboTa 00yJaromuxcs, © CBOOOTHOE cCaMO00pa30OBaHHUE.
Peanmauml JAaHHBIX II€AAarOrm4ycCKux TEXHOJIOTUX II03BOJISIET BBIGOp U HCIHOJIB30BAaHUEC
Pa3HOOOpa3HBIX METOJOB 00yUeHUs, (POPM OpPTraHU3AIMH U TPOBEICHUS 3aHATHH.

Jnist peanu3anyy JaHHOW MPOTPaMMBbl HCIIONB3YIOTCS Pa3IMYHbIC METOABI 00yUeHHUSL.

CrnoBecHbIE METOIBI - paccKa3, YTCHHWE HAyYHOW JMTEpaTyphl, Oecema, IUaior, KOHCYIbTaIlHs,
O6’b§ICHeHI/Ie. Hcnons3oBanue 3Toro MCTOJa pa3BUBACT MBIIIJICHUC U BHUMAHUC.

Harnsimaple METOBI - UCIIONIb30BAaHUE HATJISIHBIX MaTepPHAaliOB: KapTHHBI, IUIAKaThI, (GOTOrpadum,
Ta6J'II/ILIBI, CXEMBI, MOJCIIN, BUACOMATCpUAJIbI, HaTypaJbHBIC HarJIAJHbIC HOCO6I/I$I,
JIEMOHCTPAIIMOHHBIC OIBITHL. DTH METOJbI UTPAIOT OOJBIIYIO POJb B PEaM3alUU MPOTPaMMBI, TaK
KaK HarjisiAHO MO3BOJIAIOT ACTAM U3YYUTH O6’beKT NI OTHGHBHBIﬁ mpomnecc.

[IpakTudeckne METOIBI — PEIICHHE MPAKTHYECKHX 3a]la4, TBOPUYECKHUE CaMOCTOSTEIILHBIE PabOTHI,
pa3HoOOpa3Hble UTPBl, KOHKYPCHI, BUKTOPHHBI, KPOCCBOPABL. DTU METO/Bl Pa3BUBAIOT MHTEpPEC K
YUCHHIO, aKTUBU3UPYIOT MO3HABATEIBHYIO NIESTEIBHOCTD, Pa3BUBasi MX MBIIUICHUS, PAKTHYCCKHE
HAaBbIKHU U YMCHHA.

@opmbl 3aHATHI: WHAUBHIyallbHAS W TPyMmoBas paboTa; aHaIW3 OMIMOOK; CaMOCTOSTEIbHAS
paboTa;  COpeBHOBaHHWE, 3aueT; MEXKIPEAMETHBIC  3aHATHs, NPAKTHYECKHE  3aHATHS,
DKCIIEPUMEHTaIbHas paboTa; KOHKYPCHI MO COCTaBICHHUIO 3a7ad Pa3HOTO THUIIA; KOHKYPCHI IO
3alIMTe COCTABJICHHBIX YUAIIUMUCS 3a]1a4.

MeToabl 1 MIpHEMBI OPraHU3aNMU Y4e0HO-BOCTIMTATEIbLHOIO MpoIecca: o0bsICHeHUe; paboTa ¢
KHUTOH; Oecena; IeMOHCTPAIMOHHBINA TIOKAa3; YIPaKHEHUS; TIPaKTHIECKast padoTa; pelieHue
TUTIOBBIX 3a7[a4; METOJIbI — YaCTUYHO-TIOMCKOBBIH, UCCIIEIOBATEILCKHUH, 1a00paTOPHBIH,
WH/IMBUIYAIbHOTO 00YUEHUS; COCTABIICHHE PA3HOTO TUTIA 3a/1a4 U KOMIICKTOBaHUE UX B alTbOOM
JUTSL UCTIOJTB30BaHUS HA yPOKAaX XUMHUH; COCTABIICHHE XUMUYECKAX KPOCCBOP/IOB; TPUTOTOBICHUE
PAaCTBOPOB BCIICCTB OHpeHGHeHHOﬁ KOHICHTpAUX JJIA UCTIOJIb30BAHNA UX HA MMPAKTHUICCKUX
paboTax 1Mo XUMHH.

Oo0pa3oBare/ibHbIC EAATOTHYECKHE TEXHOJIOTHH
- WupuBuayansHoe oOydeHne — (opma, MOJENb OpraHM3aluu y4yeOHOTo mpoliecca, Hpu
KOTOPOM: YYUTEIb B3aUMOAEHCTBYET JIMIIb C OJJHUM YYEHUKOM; OJIMH yUYaIllUICs B3aUMOJICHCTBYET



JUIIb CO CpeACTBaMH OO0y4eHus (KHUTHM, KOMIOBIOTEp M T.I.). [J1aBHOE JOCTOMHCTBO
UHMBUYaJIbHOTO 00y4€HHsI — OHO HO3BOJISIET MOJHOCTBIO aJallTUPOBATh COJEPKaHUE, METOMbI U
TEMITbl Y4eOHOH JesITeIbHOCTH peOeHKa K €r0 OCOOCHHOCTSIM, CIEIUTh 3a KaXIbIM €ro JeHCTBHEM
U onepanyell Npu peleHUH KOHKPETHBIX 3a]ad; CIEAWUTh 3a €ro MPOJBM)KEHUEM OT HE3HaHMs K
3HAHUIO, KBHOCUTHh BOBpEMS HEOOXOMMbIe KOPPEKIMH B JIEATEILHOCTh KaK 00y4aromerocs, Tak u
yUUTENs, MPUCIOCA0INBAaTh UX K IOCTOSHHO MEHSIOLICHCS, HO KOHTPOJIUPYEMOH CUTYalMH CO
CTOPOHBI YYUTENSI U CO CTOPOHBI YYCHHKA.

- TexHonorus rpynmoBoro oOy4eHHs IO3BOJSET OKa3blBaTh HMHAMBUAYaJIbHAs IIOMOIb
KQKJIOMY HYXXIAIOLEMYCSl B HEM YYEHUKY, KaK CO CTOPOHBI YUMTEII, TaK U CBOUX ToBapuilei. [Ipu
9TOM 3HAHMS KOHKPETU3UPYIOTCS, NPUOOpETaloT TUOKOCTh, 3aKpeIUIIOTCd HUMEHHO IIpH
00BsICHEHUH c1a00MYy OTHOKJIACCHUKY.

- TexHonorus mnpoGneMHOro o0Oy4eHHUs MpeanojaracT Cco3JaHue IOJ PYKOBOACTBOM
IpenojiaBaTess MpoOJEMHBIX CUTYalluil U aKTUBHYIO CaMOCTOSITEIbHYIO NESTEIbHOCTh ydaluxcs
0 HX pa3peuleHduio, B  pe3ylbTaTe Yero U IMPOUCXOAUT TBOPYECKOE  OBIAJCHHE
npoQeCCUOHATBHBIMI  3HAHUSIMHM, HAaBBIKAMH W YMEHMSAMU M Pa3BUTHE MBICIUTEIbHBIX
CIIOCOOHOCTEH.

- TexHomOoTH AUCTAHITMOHHOTO OOYYEHHS - OCYIISCTBIISIETCS ¢ MPeoOIalaHueM B ydeOHOM
npolecce JUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOIUM, (hOPM, METOAOB U CPEICTB OOyUEHHUS, A
TaKXe ¢ MCI0JIb30BaHUEeM MH(pOopMaluu 1 00pa30oBaTeIbHBIX MAaCCUBOB ceTH MIHTEpHET.

- TexHonorus uccnenoBaTeIbCKOW JIEATEIBHOCTH OCHOBBIBAETCS Ha  INPEACTaBICHUHU
y4allerocss B pojM MCCIEN0BATENsl, MPOBOAALIETO 3KCIEPUMEHTAIBHYIO paboTy, CBSI3aHHYIO C
MIOMCKOM OTBETOB Ha Pa3HOOOpPa3HbIE BONPOCH! B 00JIaCTH MO3HAHUS U Pa3BUTHAL.

JuaakTuyeckue MaTepuasbl: TaOIHIIbI, CXeMbl, COOPHUKH 3a7a4, TEeMaTUYECKHE MTPE3CHTAIIH,
BUJIEOMATEPUATIBL.

2.3. YciaoBus peaau3anumn

O6opynoBanmne: IludpoBas (kommerorepHas) mnaboparopus (IIJI) Brirowaromas B cebs:
MPOrPpaMMHO-AIMAPATHBI ~ KOMIUJIEKC, JaTYMKOBYIO CHCTEMY —  KOMIUIEKT  y4eOHOro
000pyIOBaHUs, BKIIOYAIONIUNA W3MEPUTEIbHBIN  OJOK, WHTEpPEHC KOTOPOTO TO3BOJISIET
obOecrieunBaTh CBsI3b C TEPCOHAIBHBIM KOMIIBIOTEPOM, M HAa0Op MATYMKOB, PETHCTPUPYIOLINX
3HAYCHUS Pa3IMYHBIX (GU3UYECKUX BEIWYHH; HAOOPHI XUMHUYECKUX BEIIECTB 110 HEOPTaHUIECKON U
OpPTaHWYECKON XHMHHU, IJII XUMHUYECKOTO aHaIK3a; XMMHUYECKOe OOOpYyIOBAaHUE M XHMHUYECKas
nocyna.

2.4. Cniucok TuTepaTypbl
Cnucok JuTepaTyphl s neaarora:
1. Axkodd, P. UckyccrBo pemenus mpobiem. M.: Mup, 1982;
2. Anamosuy, T.I1., Bacunbea, I'.1., MeukoBckuii, C.A. COOpHUK OJUMITHATHBIX 3a/1a4 10
xumud. Munck: Hapoanas acsera, 1980; borosiBnenckas 1.b. Ilytu k TBopuecTBy. M.: 3HaHue,
1981,
3. Epobirun, /J.I1., Humkun, E.A. Meroguka peurenus 3anad no xumuu. M.: [Ipocsemienue,
1989; KonkypcHblii sk3amMeH 1o XuMuu: PykoBoacTBo miis abutypueHntoB. B 6 4. // mon pen. H.E.
Kyspmenko. M.: U3n-so MI'Y, 1992;

4, Kysemenko, H.E., Epemun, B.B., [lonkoB, B.A. Xumus 1i1g MKOJILHUKOB CTapIINX KIIACCOB
U MOCTynamux B By3sl. M.: JIpoda, 1995;

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

6. Jlupun, P.A., Monouko, B.A. Xumus mist abutypueHToB. OT cpenHeil MIKOIbI K By3y. M.:
Xumus, 1993;

7. CemenoB, U.H. 3agaun mo X¥uMuM MOBBIIIEHHOHN CIOXKHOCTU JJisi abutypueHToB. B 4 u. JL.:
N3a-8o JIT'Y, 1991;

8. Cyposuesa, P.II., Capunkuii, C.H. 3amanus mo XuMu# AJisi CaMOCTOSTEIHHOW PabOTHI

yuamuxcs. M.: [Ipocsemienue, 1991; Xumnueckne omumnuans! B mkose. /Coct. C.H. IlepuarkuH.
M.: HITO «O6pa3oBanue», 1997,



9. Xomuenko, ['.H., Xomuenko, N.I'. 3ajmaun mo XuMuu sl MOCTYMAIOMIUX B By3bl. — M.:
Hosas Bomna, 1997,

10. [rpemmiep, I''U., XoxnoBa, A.MM. Meronuka pelleHUsT pacdETHBIX 3aJady 10 XUMHM:
[Tocobue mst yuutens. M.: [Ipocsemenue, 1998.

Cnmcox qurepaTtypsl JJIA AeTeil 1 poauTesieH
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