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1. KoMmiekc 0CHOBHBIX XapaKTePHCTHK MPOTrPaMMBbl.
1.1. TlosicHHTEJbLHAA 3ANMUCKA

HaﬂpaB.]IeHHOCTL HnporpamMmabi: €CTECTBCHHOHAYYHa, npeHa3HavYeHa LA
JIOTIOJIHUTENIBHOTO M3YYEHUS] XMMHMH, Kak Ha 0a30BOM, Tak M Ha NPOQUILHOM YpPOBHE.
Peannsanysa  1JaHHOM — mporpamMMbl  IIPEAYCMAaTpUBAcT  UCIOJIB30BAHUE  00OPYHOBAHUS
ecTtecTBeHHOHayyHoro mnpopuns «Todka pocTa», MOJYYEHHOTO B paMKax pealu3aluH
HaIlMOHAJIBHOI'O TIPOCKTA.

[Iporpamma pa3zpaboTana B COOTBETCTBUU CO CIECIYIOIIMMHA HOPMAaTUBHBIMU IOKYMEHTAMU:

- @enepanbHBIM 3aKOHOM OT 29.12.2021 1. Ne273-03 «O06 obpazoBanuu B POy

- [Ipuxazom MunucrepcrBa npocsenienus Poccuiickoit @eneparnu 0109.11.2018 . Ne196 «O6
yrBepxacHun [lopsimka opraHu3amuu ¥ OCYIISCTBICHUS OOpa30BATENbHOU ACSITEILHOCTH TIO
JIOTIOTHUTEIBHBIM 00111e00pa30BaTeIbHBIM TPOrpaMMaM»

- [TuceMom MunmctepcTBa oOpazoBanus U Hayku Poccuiickoit ®eneparuu ot 18.11.2015 Ne(9-
3242 o namnpaiieHUH «MeTOAMYECKHX PEKOMEHAAIMNA MO MPOCKTUPOBAHUIO JOMOJIHUTEIBHBIX
00111e00pa30BaTEIBHBIX IPOTPAMM (BKJIIOUYAsT PA3HOYPOBHEBBIC ITPOTPAMMBI )

- [lonmosxxennem o momosHUTEILHOM 0OpazoBanuu B MBOY «COII Ne2» umenu M.M.Eranosa
r.CkonmHa Psi3anckoit obmacru.

AKTyaJILHOCTL MMporpamMMmMal. IIporpamma «O3anavyennas XUMUSD) AMEET
MpoeCCHOHAIBHYIO HANpPaBJICHHOCTh. YUYEHHKY, HW30paBIIeMy XUMHUYECKYIO CICIHATBHOCTD,
OHa TIOMOXET OBJIAJIETh B COBEPIICHCTBE HEOOXOAUMBIMH TPUEMAMH YMCTBEHHOMU
JEATETLHOCTH, Pa3BUTh TBOPYECKOE MBINIUICHHE. BaXKHBIM KOMIIOHEHTOM 3TOTO IIpoiiecca
SBJISICTCSI YMEHHE pelllaTh XUMUUYECKHE 3a7]a4M, TaK KaK OHO BCETJa CBA3aHO C OOJee CIOXKHOM
MBICJIUTEIIEHON JIeATeNbHOCTRI0. J[JI1 TeX, KTO CMOXET OBJAACTh COACp)KAaHWEM JTaHHOU
MporpamMMBbl, peIIeHHe 3agad He OyAeT BBI3BIBaTh OCOOBIX TpyaHocTel. [Iporecc perneHus
CTAHET YBJICKATEIbHBIM M OyAeT NPUHOCUTH YJOBIECTBOPEHHUE, TMOJ00HOE TOMY, KOTOpPOE
MOJIYJaroT JIIOOWTENN pa3raJbIBaHUsS KPOCCBOPJOB. YMEHHE peElIaTh 3a/Jadyd pPa3BUBACTCS B
mporecce OOy4deHHUs, W Pa3BUTh ATO YMEHHE MOXKHO TOJBKO OJHHM ITyT€M — ITOCTOSIHHO,
CHUCTEMAaTUYECKH periaTh 3aa4u.

C mnomompio mnporpammbl  «O3amadeHHass XHUMHS» IIKOJIBHUK TMPUOOPETET H  3aKPErUT
MPAKTUYECKHE HABBIKU B Pa0OTE C BEMIECTBAMH, BBITIONHSS PA3IMYHOTO YPOBHS CIOXKHOCTHU
MPAKTUYECKHE 3a/1aHusl. B CBSA3M ¢ ATHM JIJaHHYIO TporpamMmy o Gopme coepaHus U mpoiecca
MEeAaroru4ecko JIEeATeTbHOCTH MOXHO OTHECTH K WHTETPUPOBAHHOMY BHIYy, T.K. OHa
00BEIMHSCT B I1€JI0€ 00JaCTH OCHOBHOTO U JOTIOJHUTEIHLHOTO 00Opa30BaHuUs.

HoBusna. 3a OCHOBY HIpOrpaMMbl Oblla BbIOpaHa aBTOPCKasl Mporpamma JIOTOJHUTEIBHOTO
obpazoBanus 8—11 kmaccel «O3amauenHas xumusi» C. b. ToONCTOXHHCKOW, y4UTENs XUMHH,
nejarora  JOTMOJHUTEIRHOTO 00pa3oBaHus 1eHTpa oOpaszoBanmsi Ne 1475 1. Mocksa,
[Dnektponnbii  pecypchttp://him.1september.ru/view_article.php?ID=201000403]. HoBu3Ha
nporpammel  «O3aJadeHHass XMMHs» OCHOBAHA Ha IPOBEIACHUM 3aHATUN C HCIOJIB30BAHUEM
o0opynoBanus neHTpa «Touka pocTa». DTO MO3BOJISET CO3aTh YCIOBUS:

- JUIsl pacIIupPEeHHs COAEePKaHUS IKOJIbHOTO XUMUUECKOT0 00pa3oBaHus;

- JUTSI TIOBBINICHUS TTO3HABATEILHON aKTHBHOCTH B €CTECTBEHHOHAYYHOW 00JIacTH;

JUISL pa3BUTHS JUYHOCTH peO&HKa, ero crocoOHocTed, (OopMUpOBaHUS W YIOBJICTBOPEHUS
COLMAJIBHO 3HAYMMBIX HHTEPECOB H MOTPeOHOCTEH;

- 17151 paboThI ¢ OJAPEHHBIMY MIKOJBHUKAMU, OPTaHU3allUU UX PA3BUTHUS B PA3IUYHBIX 001aCTAX
00pa3oBaTeNbHON, TBOPUECKON ACATEIBHOCTH.



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

[Ipumensiss udpoBsie 1a00OPATOPUN HA 3AHATHAX MO XUMHH, y4alldecsl MOTYT BBIOJHUTH
1ab0paTOpPHBIE U TIPAKTUIECKHE PAOOTHI.

OT1anunrejbHbIE 0COOEHHOCTH.

[Ipennaraemblii Kypc HOCUT OOYyYalOmIniA, Pa3BUBAIONINN M COIMAIBHBIN XapakKTep, MO3BOJISIET
OpPHEHTHPOBATHCS HA BHIOODP OyayIiel nmpodeccun Bpaya, TeHeTHKa, OM0I0ra, 3K0JI0ra.
AzlpecaT. [Iporpamma paspaborana s ydammxcs 8-11 kimaccoB, KoOJIMUYECTBO JAeTedl B
rpynne — 12-15 4yenosek. Bo3pacr nereil, y4acTBYIOIIMX B pealu3alud JaHHOU
obOpasoBarenbHOU nporpammel: 14-18 ner.

Ilemaroruveckasi  1eJIeCOOOPA3ZHOCTh  0OyCIOBIEHA TE€M, 4YTO  IIKOJbHHKAM
nmpeaoCTaBIsACTCA BOSMOXKHOCTD IMOIIOJIHUTH 3HAHUA, HpI/IO6peCTI/I " 3aKPCIIUTHh HABBIKW PCIICHUA
TEOPETHYECKUX M, YTO OCOOCHHO BAaXKHO, MPAKTUYECKUX 33Jad MO XMMHUU. PerieHue 3agay
3aHUMaeT B XMMHYECKOM OOpa30BaHMM Ba)XKHOE MECTO, TaK KaK 3TO OJHMH W3 BAXKHCHIIHX
npueMoB OOy4YeHHMs, IOCPEACTBOM KOTOpOro obecmeunmBaeTcs Oosee TIIyOOKOe U IOJHOE
YCBOCHHUC y‘-IeGHOI‘O MaTrcepuajia 1o XUMHU H BBIpaGaTBIBaeTCH YMCHHUC CaMOCTOATCIIBHOTO
OCMBICJICHUS ¥ TIPUMEHEHUS IPUOOPETEHHBIX 3HAHHMA.

['maBHBIM KpHTepueM OTOOpa Y4YaIMXCsl B TPYIIBI SBISCTCS JKellaHWE peOeHKa MpUuoOpecTH
HABBIKH PEUICHHS TEOPETHYECKHX 3a/1ad, BBIOJHEHUS MPAKTUYECKHX PAbOT IO ONpeeICHHIO
BEIIIECTB.

O0bem nporpamMmbl: 144 yaca

Cpoxu ocBOeHHUS MPOrPaMMBbI: 4 roza (36 mecsues). C y4eToM 0COGEHHOCTEH BO3pacTa
Y YPOBHsI MIOATOTOBKY JI€TEH 1aHHAs IPOrpaMMa MOXKET aJalTUPOBAThLCs, HAIlpUMeEDp: 2 yaca B
HEJIEeNI0, CPOK pean3aluu 2 roja.

B rpynmet 1-ro u 2-ro Toga oOydeHuss MOryT HabupaThes eTH U3 8—9-X KJIaccoB, a TakkKe
CTapIlue 1o BO3pacTy, T.e. yueHuku 10-x u 11-x knaccoB. B nocnenytomux rpynmnax (3—4-i
roJipl 00y4eHHUsI) 3aHUMaI0TCA JIETH, 00Jiee MOATOTOBIEHHBIE IO JAHHOMY IPEAMETY.

PexxuM 3aHsATHIA: 1 yac B Heaemnro, 36 4acoB B IOJI, 3aHATHS 110 45MUHYT.
1.2. eqap 1 32124 NPOrPaMMBbI

Ilesb: passuTHE HHTEUIEKTYATIBHOIO U TBOPYECKOTO MIOTEHIMANA JIE€TEN HA OCHOBE
(dbopMUpOBaHUS ONEPALMOHHBIX CITIOCOOOB YMCTBEHHBIX JCUCTBUMN MO PEIICHUIO0 TEOPETUUECKUX
U TIPAKTHUYECKUX 3a7a4 B 0071aCTH XHUMHUH.

3agaum:
o0vyyaromme:

® COBCPHICHCTBOBATH 3HAHUSA YHAIIHUXCA O TUIIAX PACUCTHLIX 3a/]d4 U aJITOPUTMAX UX
peuieHus,

® (DopmupoBaHUE MPAKTUYECKOTO YMEHUS MPU PEIICHUU SKCIIEPUMEHTAIbHBIX 3a/1a4 Ha
pacrio3HaBaHuE BEILIECTB,

® [I0BTOPEHHE, 3aKPEIIEHUE OCHOBHBIX ITOHATHI, 3aKOHOB, TEOPHIA, @ TAKIKE HAYYHBIX
(dakTOoB, 00Pa3yIOIIMX XUMUYECKYIO HAYKY,
® COBEpILIEHCTBOBATh YMEHHSI PEIIaTh 3a/1a4d MHTETPUPOBAHHOTO THIIA;

Pa3BHUBAIOIIINC.




Pa3BUBATH JIOTUYCCKOC MBIIIJICHUC YUAIIUXCA TPHU PCIICHUHN 3a/1a4 C HCCTaAaHAAapTHBIMU

bopMyTUPOBKaAMH;

Pa3sBuUBaTh CaMOCTOATCIbHOCTh, YMCHHUC IPCOAOJICBATL TPYAHOCTHU B YUYCHHUU,
Pa3sBUBATh NPAKTHUYCCKUC YMCHHA YHAIIUXCA ITPU BBIMIOJIHCHUN ITPAKTUYCCKUX

SKCIICPUMCHTAJILHBIX 3a1a4;

pa3BUBATh HABBIKM CAMOCTOSITEIILHON pabOTHl M yUeOHO-KOMMYHUKATUBHBIC YMEHHUSL.

BOCIIMTATCJIIbHBIC:

Cco31aBaTh N€AArornt4cCKux CI/ITyaI_[I/Iﬁ YCHICHIHOCTU IAJId IMMOBBIIICHUA CcOOCTBEHHON

CaMOOIICHKHU U CTATyCa yHallluXCs B I'Jia3aX CBEPCTHUKOB, ICAAroroB u pOHHTeHeﬁ;

(dbopMUPOBAThH MO3HABATENBHBIE CIIOCOOHOCTEH B COOTBETCTBUU C JIOTUKON Pa3BUTHS

XUMUYECKOU HAYKU,

® cojeiicTBOBaThH B MPO(GOPUEHTAIIUH IKOJIHHUKOB.
1.3. Conepsxkanue nporpamMmbl
YUYEBHO-TEMATUYECKHWM ILIAH
Neqi/ HaumeHoBaHue pa3jaeiia, TeMbl O0mmii 06bem B yacax | ®opma ar-
n Bcero | Teop | [Ipakr | TecTanun/
ust HKa KOHTPOJISI
1 200 obyuenusn
1 BBoaHoe 3anATHE. 1 1
3aga4yu M3 CTAKaHA C PACTBOPOM. 10 3 7
2-3 Brruucinenne MaccoBoW  JIOMM  PacTBOPEHHOTO | 2 1 1 COCTaBJICH
BelecTBa B pacTBope. [IporieHTHast KOHIIEHTPAIIHS. us  3amad
4-6 PacueTsl, CBsI3aHHBIC C MOJISIPHOW KOHIEHTpanued | 3 1 2 10 JaHHOU
7-10 |Ilepexon OT OJHOTO BHJA KOHIEHTpammii K | 4 1 3 Teme,
ApyromMy.
11 NHnuBuayanpHas KOHCYIbTAIUS 1 1
3aKoHBI IPUPOABLI B MUPEe XUMHH 15 3 12
12-13 | Tpenaxxep pacueToB Mo GopMyJie BEIIECTBA. 2 1 1 O6cyxeH
14 Boluucinenne oTHomeEHHH Macc 3JIeMEHTOB B |1 1 ue  anro-
BeIleCTBE puT™Macoc-
15 OmpeneneHne MaccoBOM  JOJM  XUMHUYECKOTO | 1 1 TaBJICHIA
DJIEMEHTA B BEIIECTBE sanat o
16 Pacyer Maccel s1emeHTa MO wu3BecTHOM Macce | 110.01 1 f:ﬁg;o "
BEIECTBA, COJICPIKAIIETO JAHHBIN JIEMEHT yuactHe B
17-18 | BeruuciieHue Macchl BEIIECTBA 10 Macce djieMeHTa | 217.01 2 OJIMITHAJIE
B HEM 24.01 0 XHUMUM;
19 Brraucienne xonndecTBa BEMIECTBA IO €TI0 Macce 131.01 1 WHJUBUya
20 Pacuer wMmaccel mo u3BecTHOMY KojudecTBy | 107.02 1 JbHbIC
BEIECTBA KOHCYJIbTa
21-23 | Pacuer mpocreiimeit ¢opmynsl BemecTBa 1O | 314.02 |1 2 o
MACCOBBIM JOJISIM 3JIEMEHTOB B COEUHECHUH gé-gg
24-26 | Pacuer ymucna 4acTHIl 10 €ro Macce, o KojauuecTBy | 307.03 | 1 2
BEILECTBA WU [10 00BEMY. 14.03
21.03
O3agayeHHbIEe ra3bl. 8 2 6
27-28 | OnpeneneHne OTHOCUTEIBHON TJIOTHOCTH Ta3a 22803 |1 1 COCTaBJICH




04.04

M 3a71a9
29 Brruncinenne  OTHOCHTENBHOM  MOJEKYJsIpHOW | 111.04 1 Ha JaHHYIO
MAcCCBI IO €70 OTHOCUTEIHHON TUIOTHOCTH TeMy;
30 Ompenenenne mMacchl ra3000pa3HOro BemiecTBa 1o | 118.04 1 y4acTue B
ero 0obemy. Mossipablil 00beM ra3os OJIMMITHAIC
31 Brluncnenre o0beMa ra3000pa3HoOro Bemiectsa 1o | 125.04 1 IO XIMUH;
€ro Macce, o KOJMYECTBY BEIeCTBa
32-33 | Onpenenenue (opMynbl BemecTBa IO MaccoBbIM | 216.05 | 1 1
OJIIM DJIEMEHTOB M OTHOCHUTENBHOUW IioTHOCTH | 23.05
rasa
34 NuauBuyanbHas KOHCYJIbTAlMS 1 1 Konxypcot
35-36 HTorosoe 3ansiTue 2 2 «Osanaun
pyra,
«MHTEIIEKT
yaJbHbII
MapapoHy.
Hroro 3a 1 roa o0yuenust 36 9 27
Neni/mn HaunmenoBanue pa3aesia, TeMbl Oo0mmii 00beM B yacax | dopma aT-
Bcero | Teop | IIpakr | Tecranuu/
us HKa KOHTPO.ISI
2 200 oOyuenus
1 BBoaHoe 3ansiTHE. 1 1
O3a1aueHHbIEe HEOPTaHMYECKHE BelleCTBA. 20 7 13
2-3 Beruucnenne Macchl  (KOJIMYECTBA  BEIIECTBA) | 2 1 1 Camocrosite
IPOAYKTOB peakuuu Mo Mmacce (KOJIMYECTBY H;’giia o
BEIIECTBA) UCXOJHBIX BEIIECTB. EOCTaBHeHH
4-5 Broranciierne o0beMa Ta3oB IO HM3BECTHOH Macce | 2 2 10 33734 1
(KOTMYECTBY BEIIECTBA) OJHOTO M3 BCTYMAMOIINUX B oopmIIeHn
peaKkUUl0 WM IOJIYy4YaloIIUXCd B peE3ynbTare €€ 10 uX Ha
BEILECTB. KapTOUYKax
o JJIA UCTIOJIb-
6-7 Pacyer  0O0BEMHBIX  OTHOIIEHMH Ta3oB 10 | 2 1 1 SOBANMS Ha
XUMHYECKUM YPaBHECHUSIM ypokax
8 PacueTsl mo TepMOXUMHYECKUM YPaBHCHHSM 1 1 XUMUH.
9-11 | Pacyerbl M0 XUMHYECKUM YpaBHEHHSIM, €CIH OJHO | 3 1 2
W3 pearupyromux BEeIeCTB B U30BITKE Toaroroska
12-13 | Ompenenenrie MaccoBO WM OOBEMHOW JIONH | 2 1 1 1 yuacrue B
OJIMMITHAJC
BBIXOJIa MPOJIYKTA. 110 XML
14-15 | Boluncinenne Macchl WIM  oObeMa MPOAYKTa | 2 1 1 Hanucanue
peakmuu 10 M3BECTHOM Macce WIH 00bemMy COeHapu4 110
HCXOJIHOTO BEIIECTBA, COIEPIKAIIETO IPHUMECH TPOBCACHIIO
HEeJlenu
16-18 | Haxoxxnenue wMacchl  (KOJIMUECTBA  BEIIECTBA, | 3 1 2 MU B
o0beMa) TPOAYKTa PEAKIUU TO HUCXOAHOMY LHIKOJE.
BEIIECTBY B PaCTBOpE
19-21 | HaxoxaeHrue Macchl MPOAYKTa peakiuu Mo Macce | 3 1 2
UCXOJHOTO  HEOPTaHWMYECKOTO  BEmecTBa  C
MIPUMECSIMH
OKucJINTE]Ib - OH «TPadHUTEeIb)» B 2 3
22-23 | [IpumeneHne MeTona SJIEKTPOHHOTO Oananca s | 2 1 1
COCTaBIICHUS YpaBHECHHIA OKHUCIIUTETHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIINU.
24-26 | Ilpumenenue MeToaa MI0JIypeaKLui s | 3 1 2
COCTaBJICHUS ypaBHEHHI OKHUCJIUTEIBHO-

BOCCTAHOBUTCJIbHBIX PCAKIIH.




OT 0IHOT0 HEOPTraHMYECKOr'0 BelecTBa K 5 1 4 Odopmnenu
}:[perMy. € CTCHI0B
«Pewmukpoce
27-29 | Haxoxxnmenue macchl  (KOJIMYECTBA  BEIIECTBA, | 3 1 2 BopI P s
00BEMa) BEIIECTBA O IIENOYKEe MTPEBPAICHHIA KPOCCBOPIIO
30-31 | OcymecTBieHUe MEMOYKA TTPEBPAIICHUM, pemieHue | 2 2 B, COCTaB-
10 HEW 3KCIIEPUMEHTAIBHBIX 3a]1a4 JICHHBIX
JIETBMH  ca-
MOCTOATECIIb
HO.
AHaJIUTHYeCKAasl JJadopaTopusi. 4 1 3
32-35 | Pemienne 3ajad Ha KaueCTBEHHOE ompezencHue | 4 1 3
KAaTHOHOB Y aHMOHOB HEOPTaHUYECKUX BEIIECTB
36 HToroBoe 3ansiTne 1 1
HToro 3a 2 roa o0yuenust 36 11 25
Neni/ | HaumeHoBaHue pa3jeia, TeMbl OO0uruii 00em B yacax | @opma ar-
n Bcero | Teop | [Ipak | Tectanmuun/
usi THKA | KOHTPOJIs
3 200 0Oyuenusn
1 BBoaHoOe 3aHsATHE. 1 1 CocrasieHn
HensBecTHoe Oprannyeckoe BenecTBo 5 2 3 ¢ sada u
2 H = 1 1 ydacTtue B
ax0XJIeHWE MOJEKYISIpHOW (OpMYIbl BeIIeCTBA KoHKYpCe
10 MAaCCOBBIM JIOJISIM BXOJSAIINX XUMHUECKUX «O3anaub
3JICMCHTOB. Ipyraly
3-4 | HaxoxmeHHWe MOJEKYISpHOH (GOpMyINbI BEIIecTBa | 2 1 1 Ot6op
[0 OTHOCHTENHHOW TIOTHOCTH ITAHHOTO BEIECTBA ?:;;II:QCH;;’;
110 KaKOMY-JIHO0 a3y c6opHmKa
5-6 | HaxoxxneHue MONEKyAspHOM QopMynbl raza 1o | 2 1 1 «O3aaueHH
Macce MPOaAYKTOB CTOPaHUS as  XUMHs
JUIIA IOHBIX
XHUMHUKOB»
O3a1avyeHHbIe OPraHNYecKue BellecTBa 9 3 6 [Toaroroska
7-9 | Haxoxxaenne Maccel  (KoawmuectBa, oObema), | 3 1 2 yHALMHCA
TUIAKTHYEC
MPOAYKTOB peakiuu 1o Macce (KOJUYECTBY, oo
o0Bemy) UCXOIHBIX  BEIIECTB,C  ydacTHUEM MaTepuana;
OPraHN4YC€CKuUX BCIICCTB yJacTue B
10-12 | HaxoxaeHue mpOAyKTOB PEAKIMH, €CIH W3BECTHHI | 3 1 2 LIKOJIbHOH 1
Macchl 2-X MCXOAHBIX BemlecTB (3a7auM  Ha MyH“H:HS_HO
. JIUMIIHAJIE,
M30BITOK),C Y9aCTHEM OPTaHNYECKHUX BEIIECTB; COCTABIICHIE
13-15 | Haxoxpaenne wacchl Wid 00beMa MPOJYKTOB | 3 1 2 3ajaHui  TI0
peakuuu 1O M3BECTHOW Macce WIh 00bemMy XUMUA  JUIs
HCXOJHOTO BEIIECTBA, COAEpKAIIEHd IPUMECH,C HHTCIUICKTYa
JIBHOI'O
ACTHEM OPTraHUYEeCKUX BEIIECTB.
i p B MapagoHa
OT 0IHOT0 OPraHN4YecKoro BeuecTna K apyromy. | 10 3 7 Cocranenu
16-19 | OcymiecTBieHrE IIEMIOYKH MPEBpalICHUN, pemieHue | 4 1 3 ¢ nemotek
) IIpEBpaAIICHU
10 Hel HKCIIEPUMEHTATIBHBIX 3a7a4 ﬁp P "
20-23 | OcyuiecTBieHne HEMOYKU NIPEBPAILeHHH, CBA3bIBaOLICH | 4 1 3 o6CyKIeHHE
OPraHnv4CCKUC 1 HCOPraHMYCCKUC BCIICCTBA. panroOHANIBH
24-26 | HaxoxxeHrue XxapaKTepUCTUK BEIIECTBA IO 1EToYKe | 3 1 2 BIX
IIpEBPALLCHUI Ccr0co6oB
rnepexoaa.
OprannyecKkue BeleCTBAOKUCIAIOTCS U 5 2 3 O¢opmiiern




BOCCTAHABJIMBAKTCS. € JIMIaKT.
27-29 | [IpuMeHeHnEe MeToAa DIEKTPOHHOro Oamanca s | 3 1 2 Z:nggzﬁa: .
coctaBiieHusi ypaBHeHuir OBP ¢ ywactuem 3a;[paHn A,
OpPraHUYECKUX BEIIECTB. COCTABILKPO
30-31 | [Ipumenenue MeTo/1a MTOJTypEeaKITHit s | 2 1 1 CCBOP/IOB.
cocraBieHuss ypaBHeHuii OBP ¢ ywactuem
OpPraHUYECKUX BEIIECTB.
AHaJIUTHYECKAs JJadopaTopusi. 5 2 3
32-35 | Pemenue skciepuMEeHTAIBHBIX 3a71a4 HA 5 2 3
OTpe/ieNICHUE OPTaHNYECKUX BEIECTB B PACTBOPE
36 HTorosoe 3ansitue 1 1
Hroro 3a 3 roa o0yuenust 36 13 23
Nen/m | HaumeHoBaHMe pa3esia, TeMbI OO0mruii 00em B yacax | @opma ar-
Bcero | Teop | IIpakr | Tecrauun/
ust nKa KOHTPOJIsI
4 200 oOyuenusn
1 BBoaHoe 3anaTHE. 1 1
OT BO/IOPO/IA 10 KCEHOHA. 2 1 1 CemunHap
2-3 Hanwucanue 31eKTpOHHBIX U rpadudeckux Gopmyn | 2 1 1 «Or
aTOMOB U MOHOB 3JIEMEHTOB HaTpus 10
aproHay
O3agayeHHasi CKOPOCTh XUMUYeCKOii peakuuu. | 6 2 4
O3a1aueHHOEe XUMHYECKOe PAaBHOBECHE.
4-5 PacueTsl CKOpOCTH peakuMH MO0 H3MEHEHUSM | 2 1 1 Hoxaroroska
KOHIICHTPAIIUI BEIIECTB, AaBICHHS, TEMIIEPATYPHI Z‘ Y'*aCT;‘ee B
6-7 OmnpeeneHre KOHCTAHThl PAaBHOBECHS 2 1 1 Hggﬁ;;
8 Pemienue 3amauy  Ha CMeElIEHHE XHMHYECKOro | 1 1
paBHOBECHSI.
9 BrinonHeHnue sKcrepuMeHTaTIbHONH paboThI 1 1
«PacTBOpuMBIe» 3a1a4n 4 4
10 Bbruncnenne maccoBod oAU pacTBOpeHHoro | 1 1 Ipurorose
BeIleCTBa B pacTBope. [IporieHTHast KOHIICHTPAIIKS. HHUE paccolia
11 Pacuetsl, cBs3aHHBIE ¢ MOJIAPHON KOHIIEHTpauueu. | 1 1 ZIH P e;e?i?;a
Ilepexoq oT oAHOrO BHJAa KOHIIEHTpAlUAd K oif
APYyromy. KOHIIEHTpaIl
12 PemreHne 3a1a4 Ha CMEIIMBAaHUE PACTBOPOB 1 1 HH.
13 BrinorHeHne KCriepuMeHTaIbHON paboThI 1 1
3agaum ¢ XMMHYECKOT0 MPOU3BOICTBA. 4 2 2 Cooluienust
14-15 | Pemenue 3a1a4 Ha TUIMYHbIE IIPHEMBI IPOMBIIII- 2 1 1 yaamuxes o
JICHHOTO TOJIYYEHHUs] aMMHUaKa BACHCHILIX
XUMHYCCKUX
16-17 | Pemenue 3a1a4 Ha TUITMYHBIE TIPUEMBI TTPOMBIIII- 2 1 1 HPOU3BOJICT
JICHHOTO TOJIY9EHUsI CEPHON KHUCIOTHI. Bax
BCIIICCTB.
O3a1aYeHHBIEMETAIIBI 5 2 3
18-20 | Pemrenne 3amauy Ha OCHOBHBIE CBOICTBA METAJUIOB. | 3 1 2 Cocranenn
BrinorHeHne KCriepuMeHTaIbHON paboThI e 1
21-22 | DnekTponau3 2 1 1 Eiiaml;g;ﬁ
O3aaadyeHHBICHEMETAIBI 4 1 3 s
23-24 | Pemienne 3agay = Ha  OCHOBHBIE  CBOIicTBa | 2 1 1 c6opHUKa




HEMETaJUIOB.
25-26 | BrimomHeHne SKCIEPUMEHTAIBHOM paboThI 2 2
O06o0mIeHue 8 2 6
27-29 | KoMOMHMpOBaHHBIE 337]audl 10 HEOPraHUYecKoW u | 3 1 2 Cocrasnenn
OpraHUYECKON XMMHUH ¢ OKkCrepH-
30-31 | TectoBble 3amaHMsg 1O  HEOPraHMYECKOW W | 2 2 MEHTATbHPLY
- A p 3ajady,  HX
OpPraHMYeCKON XMMHUH sammta 0
32-35 | 3agaHus NOBBIIIEHHOTO YPOBHS CIIOKHOCTH 3 1 2 BBINIOJIHEHHE
35-36 HUTorosoe 3ansiTne 2 2 CmotpsHaHH
u.
HToro 3a 4-ii roa 00yuyeHus 36 13 23
Hroro 3a 4 rona o6yuyeHus 144 46 98

Conep:xkanue

1 200 ooyuenus
BBoanoe 3ansaTue. Teopernueckas 4acThb: 3HAKOMCTBO C MPOTPAMMOM, CTPYKTYpOH U 3alauaMu
1-ro rona oOyuenus. OnpeneneHue pexkuma 3aHaTuid. [IpoBeeHHe MHCTPYKTaKka MO TEXHHUKE
0€30MacHOCTH IIPH padoTe ¢ XUMUYCCKUMH BEIIECTBAMHU U B KAOWHETE XUMUHU.

3agaun W3 cTrakaHa ¢ pacTtBOpoM.OCHOBHBIC TPHUHIUIBI OQOpMIICHUS 3alad 1O XHWMHH.
MGTO,Z[I/IKa peH_IeHI/IH 3a4a4 Ha BBbIYHUCIICHHUA MaCCOBOfI J0JIN paCTBOpeHHOFO BCIIICCTBA B
pactBope. Buuabl KOHUEHTpauMii: NpoleHTHas W MoJisgpHas. Ilepexox oT omHOro BHIA
KOHLIEHTPaLUUHU K IPYTroMy.

Ilpakmuueckas yacms: pelieHnue 3a1a4 1Mo JaHHOW TeMe; IPUTOTOBJICHHE PACTBOPOB C 3aJaHHOM
KOHIICHTpALMeH IyTeM BBITapUBaHUs, pa30aBiieHus, 100aBIeHIEM PAaCTBOPUMOTO BEIIECTBA.

3aKkoHbI MPUPOALI B MUPe XUMHHU. METOIMKA pelIeHHs 3a7a4 Ha HAaXOXKACHUE OTHOCUTEIhHON
MOJICKYJISIPHOM MAacChl, Ha BBIYHCICHHE OTHONICHWHA MacCc OJIIEMEHTOB B BEIIECTBE, Ha
oTpesieNieHue MacCOBOM JIOJIM XUMHUYECKOTO AJIEMEHTa B BEIIECTBE, HA HAXOXK/IEHUE KOJMYECTBA
BEIIECTBA IO €ro Macce W HaoOOpOT, HAa BBIBEJCHHE MpocTeifmeil GopMyiasl BemecTBa 1o
MaCCOBBIM HOJIAM 3JICMCHTOB B COCAUMHCHHNU, HA PACUYCT YHCJIAa CTPYKTYPHBIX CAWHUIL 110 MACCC,
KOJINYECTBY BEUIECTBA MK 00BEMY.

Ilpakmuueckas yacmuv:peliecHUE THUIOBBIX 3a/ad HAa JaHHYIO TeMmy; odopmiieHue 3anad;
00CyX/ICHUE PAIMOHATIBHBIX CIIOCOOOB PEIICHUS.

O3angaveHHble rasbl. Meronuka peleHus 3ajad Ha ONpe/eieHne OTHOCUTEIbHON IIOTHOCTH
ra3a M HaxOXJEHHE MO HeW OTHOCUTEIHHOW MOJIEKYJISIpHOM Macchl. MOJSpHBIA 00beM ra3os.
Hopmanehble ycnoBus. IlpuHuunsl pemeHust 3ajad Ha: ONpPEENIEHHE Macchl ra3zo00pa3zHOro
BEIIIECTBA 10 €ro 00beMy, NMPH HOPMAIbHBIX YCJIOBHAX; BBIYHCICHHE O0BeMa razooOpa3zHOTro
BEIIECTBA I10 €ro KOJMYECTBY; ONpefeneHue (OpMyJbl BEIIECTBA IO MAacCOBBIM JI0JIIM
AJIEMEHTOB M OTHOCUTEIBHOMN IUIOTHOCTH Ta3a.

IIpakmuueckasn uacmv:HaXx0XJIE€HUE U OOCYXJEHUE PALMOHAIBHBIX CIIOCOOOB PELICHMs 3aaad.
CocrasieHue 3a1a4 1o TeMaM 1-ro rojga o0yueHus ¥ UX 3aluTa.

HroroBoe 3ausiTue. O60061menne marepuana. OOcyxIeHUe U MOABEACHUE UTOTOB KOHKYPCOB.
2 200 00yuenusn

BBoanoe 3aHsiTHe. 3HAKOMCTBO C ITPOTPaMMOM, CTPYKTYpOH U 3aJadaMu 2-TO Tojla 00y4YEHUSI.
Omnpenenenne pexxuma 3aHsTidl. [IpoBeneHNE WHCTPYKTaKa MO TEXHUKE OE30MACHOCTH IMPHU




pa60Te C XUMHWYCCKUMHU BEHICCTBAMHU U B KaGI/IHeTe XUMHUHN. HOBTOpeHI/Ie HBYqGHHBIX paHee
METOJIOB, CITOCOOOB M IPUEMOB PEIICHHUS 3a]1a4.

O3agayeHHble HEOPTAaHMYECKUE BeleCTBA. (33/1a4M Ha U30BITOK OJHOTO M3 BEIIECTB, BBIXOJ
IPOAYKTa, NMPUMECH U pacTBOphl). MeToauka penieHus 3aJad M0 XUMUYECKUM YpPaBHEHUSIM.
Haxoxmenune w™acchl (KonudecTBa BemiecTBa, OOBbEMa) MPOIYKTOB pEaKIWH IO Macce
(KOTMYECTBY BENIECTBAa, 00bEMY) MCXOJHBIX BEIIECTB. 3aKOH OOBEMHBIX OTHOIICHHWH ra3oB U
NPUMEHEHHE €ro NMPHU PEIIeHHH 331a4. TepMOXMMUYECKHE YPaBHEHUS W THITBI 3a7ad 10 HUM.
HaXO)KI[eHI/Ie MacCCbl MPOAYKTOB PCAKIUH, €CIW H3BCCTHBI MACChI JIBYX HCXOIHLIX BCHICCTB
(3amaum  Ha  u30bITOK). OmnpemeneHre MaccoBOM WM OOBEMHOW  JIOMM  BBIXOJA
npoaykra.HaxoxaeHne macchl win o0beMa MPOAYKTOB PEAKIMU MO M3BECTHOW Macce WU
00bEeMy HCXOJHOTO BEIIECTBa, COJAEp)Kamiero mnpuMmecH. HaxoxkaeHue Macchl (KOJIHYECTBa
BEIIeCTBa, 00beMa) MPOIYKTA PEAKIIMH 10 HCXOJTHOMY BEIIECTBY, HAXOISIIEMYCS B PaCTBOPE.
IIpakmuyeckas yacms.pelieHUe 3a1ad 1O JaHHBIM T€MaM; COCTABJICHHE aJTOPUTMA PEIICHHSI
OTHUX THUIIOB 3aJad, CaMOCTOATCIbHAas pa60Ta II0 COCTAaBJICHUIO 3aJa4 U O(bOpMJ'IeHI/IIO UX Ha
KapTOYKax JIJIsl HCIIOJb30BAHUS HA YPOKaX XHMHUHU.

Oxucaureab - OH «rpadureib». PacctaHoBKa KOI(P(UIMEHTOB B PEAKIUAX C Yy4acCTHEM
HEOPraHMYECKUX BEIIECTB METOJIaMH 3JIEKTPOHHOTO OaaHca U MOTypeaKIIHid.

Ipakxmuueckasa wacms:0TpabOTKa HABBIKOB IO paccTaHOBKE KOA((UIMEHTOB B OKHCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIHUAX C YHACTUCM HCOPIraHUYICCKUX BCIICCTB.

OT 0IHOr0 HEOPraHMYeCKOro BemecTBa K Apyromy. OCHOBHBIC KJIACChl HEOPTaHHUYECKUX
COCIMHEHUN M WX XUMHUYECKHE CBOMCTBA, crocoObl momydeHus. CriocoOsl mepexoaa OT OJHOTO
KJlacca K JPYroMy ¢ TIOMOIIBIO Pa3iMYHBbIX XMMUYECKUX peakimii. MeToauKka pemeHust 3a1ad ¢
HCIIOJTb30BAHUEM «IIETTOYKH MPEBPAILICHUI.

IIpakmuyeckas uacmp:pelicHUE 3a7ad Ha «IICTIOYKH TPEBPAIICHU» W HAXOXICHHUE MacChl
(KonmM4ecTBa BEUIECTBa, 00beMa) BEIIECTB.

AHaauTH4eckas Jadoparopusi. KauecTBeHHbIE peaklMM Ha KaTHOHBI: BOJOPOJA, aMMOHMS,
cepebpa, nmTHs,  Kajaus,  HaTpus,  Kajbiusa,  Oapws,  memu(Il),  xemesa(ILIII),
amoMuHus. KauecTBeHHbIE peakIMy Ha AaHMOHBI: XJIOPUA-HOH, CylIb(aT-uOH, HUTPAT-HOH,
dbocdar-uoH, cynbhua-MOH, KapOOHAT-MOH, XPOMAT-UOH, TUIPOKCUA-WOH. [IpaBuia TeXHHKH
0€301aCHOCTH IpH paboTe ¢ XMMUYECKHMMHU BEIIECTBAMH U TIPU paboTe B KAOMHETE XUMUH.
Ilpakmuueckas uyacmu:pelleHNe HKCIEPUMEHTAIBHBIX 33Jad Ha OINpENeIeHUE BELIECTB B
pacTBope, C TMOMOIIBIO KayecTBEHHBIX peakiuil. [logbop 3aHUMATENbHBIX OIBITOB IS
XMMHYECKOrO Bedepa, X oTpaboTka. IIpoBeneHue Beuepa «YIOUBHUTEIbHAs XUMHA!» U €ro
ananmu3. CocraBieHue cOOpHHKA 3a/1a4 110 HEOPTaHUYECKON XUMHUHU.

Hrorosoe 3ansitme. O6oOmenue marepuana. [lonsenenue urtoroB. OOCyxIeHHE COOpPHHMKA
3a[a4 0 HEOPraHMYECKOW XMMHUHU.

3 200 ooyuenusn
BBoanoe 3ansitue. IHCTpyKTaX MO TEXHUKE 0€30MAaCHOCTH. 3a/1aul TPETHETO rojia 00ydeHHs.
Tematuka 3aHATHA. DB3auMOCBA3bP HEOPraHMYECKOM XUMHUU C OpPraHUYECKOM XHUMMEH.
OpraHuyecKkue BeIecTBa.
Ipaxmuueckas wacme: cemuHap «OKuBasi 1 HexXUBasi IPUPOJA».

HeusBecTHoe oprannyeckoe BelecTB0.CIOCOOBI HAXOXICHHUS MOJEKYJISPHOM Macchl
BEIIECTBA: 10 MAacCOBBIM JOJIAM BXOJAALIMX XUMHUYECKUX OHJIEMEHTOB; IO OTHOCHUTEJIBHOU
IUIOTHOCTH  JIaHHOTO  BEIIECTBA IO KAaKOMy-TMOO Tra3y © TPOAYKTaM  CTrOpaHHsL.
Ilpakmuueckas yacmu: pelIeHUE 3a7ad HAa HAXOXKIEHHE MOJEKYJISIpHOW (hOpMysbl BEIECTBA.
CocraBnenue 3a1a4 51 ydacTue B KOHKYypce «O3anaub apyral»



Ot6op wuHTEepecHBIX 3amad ansi cOopHuka «O3amadeHHas XUMHUS JUISE IOHBIX XUMHKOBY.

O3agayeHHble oprannyeckue BemecTBa. OcOOGHHOCTH NMPOTEKAHUS XMMHUYECKHX PEaKIHi ¢
y4acTUEM OpPTaHUYECKUX BEIECTB.

Ilpaxmuueckas wacmy: pelIeHUE 3a7a4 10 XUMUYECKUM YPABHEHUSIM C YYaCTUEM OPraHUUYECKUX
BCIIIECTB HAa HAXOXACHUE MAaccChl (KOJWYECTBA, 00BEMa), MPOAYKTOB pEAKIMU [0 Macce
(KonMuecTBy, 00BEMY) MCXOIHBIX BEIIECTB; HAa HAXOXJECHUE IPOIYKTOB pEaKIMH, eClu
U3BECTHBI MAacChl 2-X HCXOIHBIX BEHIECTB (3aaud Ha HM30BITOK); HAXOXKICHHE MAacChl WIIU
o0beMa MPOIYKTOB pEakIUM IO M3BECTHOM Macce HIM 00beMy MCXOJHOTO BEIECTBa,
CoEpIKaIllel TPUMECH.

ITogroroBka y4amuMmucs AUAAKTUYECKOTO MaTepHala, y4acTHE B IIKOJBHOM M TOPOACKOM
OJIMMITUAJAxX; COCTABJICHUE 3aJaHUI MO XUMHUH JIJIs1 HHTEJUIEKTYalbHOI0 MapadoHa.

OT 0JHOr0 OPraHUYeCcKOro BelecTBa K Apyromy.

OCHOBHBIE KJIACCHl OPraHMYECKUX COCAMHEHUH. XMMHYECKHE CBOWCTBA U OCHOBHBIE CIIOCOOBI
NOJIy4eHHUs1 opraHudeckux pemiectB. OCHOBHBIE CIIOCOOBI MEPEX0/ia OJHOTO Kiacca K Apyromy.
I'eneTndeckas CBA3b OpraHUYECKUX BEILECTB ¢ HEOpraHWyecKuMu BemecTBaMu.llytu nepexona
OT OpPraHNYECKHX BEIIECTB K HEOPTaHUYECKHUM.

IIpakmuueckas wacme: OCYIIECTBIEHHUE LENOYEK IPEBPAIICHUN W PELICHUE 10 HUM 3a1ad.
CocraBieHue 1enoYek MpeBpameHni 1 00CyKIeHIE PallMOHATIBHBIX CIIOCOOOB MEpexoa.

Opranuyveckue BelIeCTBAOKUCSIOTCS | BOCCTAHABJIMBAKTCSI. OcobeHHoCTH
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX PCAKIIUN C YHACTUCM OPraHUYCCKUX BCIHICCTB. Paccranoska
KO PUITMEHTOB B HUX METOJIaMHU »JJIEKTPOHHOrO OajaHca W METOJOM IOJYPEaKIIHUM.
Ipaxmuueckas yacms: paccTaHOBKA KOA((DUIIMEHTOB B YPaBHEHHSIX C y4ACTHEM OPTaHUYECKUX
BEIICCTB;  COCTaBJICHHWE  OKHUCIUTEILHO-BOCCTAHOBUTENIBHBIX  peakuuid.  OdopmiieHue
TUIAKTHYECKOT0 MaTepraia: KapTOUKH C 3aJIaHUSMU, COCTaBJICHUE KPOCCBOP/IOB.

AHaauTH4eckasa Jaboparopusi. KauecTBeHHblE peakUMM Ha ajKaHbl, HENpPEACIbHbIC
yIJIEBOAOPOABI, OJHOATOMHBIE IpPEJCNIbHBIE CIHUPTBI, MHOTOATOMHBI CHUPTHL, (EHOIBI,
IbJeTUAbl, KapOOHOBBIE KHCIOTHI (OCOOCHHOCTH MYpPaBbUHOW KHUCIIOTBI), OCNKH, KHPHI,
YTJIEBOBI.

Ilpakmuueckas uacmyb: pelICHHE SKCICPUMEHTAIBHBIX 3a]a4 Ha OIpeaesieHHe OpraHMYecKHX
BEILIECTB B paCTBOPE; MOJYyYCHHUE MbLIa B J1a0OPaTOPUH.

Pa3paboTka nporpaMmbl ¥ y4acTHe B BeUepe 3aHUMATEIbHON XUMUH.

Hrorosoe 3ansitme. O000IIEHNEe MaTepuana Mo PEIICHUIO 3a7ad C Yy4acTUEM OPraHHYeCKUX
BEIIECTB.
Ilpakmuueckas yacms: 00CyXJIeHUEe COOPHMKA 3a]a4 TI0 OPTaHUYECKON XUMHUHU U €T0 3alIHTa.

4 200 oOyuenusn
BBoanoe 3ansiTue. MHCTpyKkTaxk 1Mo TeXHHKE O€30mMacHOCTH. 3afadu 4-0oro rojma OOydYEHHS.
Tematuka 3anstuii. [Ipodopuenranus.
llpakxmuueckas uacms. BBISIBICHUE 3HAHUWA U YMEHHUH IO PEIICHUIO 3aa4.

OT Bo1OpOA 10 KCEHOHA. DJIEKTPOHHBIC U Tpaduueckre (OpMyIIbl aTOMOB M HOHOB, OOJIBIIMX
" MaJibIX MCPHUOOOB.

IIpakmuyeckas uacmy: HaMCAHHWE AJICKTPOHHBIX M Tpaduueckux (GopMys aTOMOB U HOHOB,
OOoNBIIMX M MalbIX NepuoaoB; cemuHap «OT HaTpusi 10 aproHa» (MHTEpecHble (aKThl O
XUMHYECKHX JJIEMEHTaX ).

O3agaueHHasi CKOPOCTh XUMHYecKo peakuuu. O3agaueHHOe XHMHYECKOe
paBHOBecHe./[pakmuueckas yacmy: PELICHUE 3a/1a4 Ha OIPEEIIEHUE CKOPOCTH PEAKLIUU 110



WU3MEHEHUSIM

KOHIICHTpAIlUU BEILECTB, JAaBJICHUHU, TEMIIEPATYyphl; Ha ONpPECIICHHEe KOHCTAaHThl paBHOBECHUS;, HA
CMEIIEHUE XUMUYECKOTO PABHOBECHS, TyTEM U3MEHEHHS TEMIIEPATYPhI, JaBICHUH,
KOHIIEHTpALU BEUIECTB, IEUCTBUE KaTaau3aTopa.

BrimotHeHNE SKCIEpUMEHTAIBHONW PabOThI, TTOKA3BIBAIOIIEH, YTO BIMSIHUE PA3IMYHBIX YCIOBUN
CIIOCOOHO U3MEHSATH TEUCHNE XUMHUUYECKON peaKInu.

«PacTBOpuMbBIe» 3aaa4Hd. Buabl KOHLEHTpauui: NpoLeHTHas U MoisipHas. [lepexon oxHoro
BHJIA

KOHIIEHTpauuu K apyromy. CMmemmuBanue pactBopoB. Meton kpecra. [IpumeHenne pactBopoB B
obITy. [IpriMeHeHne pacueToB B JKHU3HH.

Ilpaxmuueckasa uacmy: pelIEHUE 3a7ady HA CMEIIMBAHWE PAcTBOPOB; INEPEXOJA OIHOIO BHIA
KOHIIEHTpaluil Kk apyromy. [Ipurorosienune paccona u cupomna onpeIeIeHHON KOHIEHTPALUH.

3amaun ¢ xXuMuUYeckoro mpousBoacTBa. CuHTe3 ammuaka. [Ipou3BOACTBO CEpHOM KHUCIOTHI
KOHTaKTHBIM CIIOCOOOM.

Ilpakmuueckass uacmo: pemieHWE 3aJad  HA TUNUYHBICE TEXHOJIOTMYECKHE TPUEMBI
IOPOMBIIIJICHHOTO TMOJYyYeHUs aMMHaka M CcepHOM KucioTel. CooOmeHHus yyamuxcs o
BOKHEUIINX XUMHYECKUX MPOU3BOJACTBAX BemiecTB. [1oAroToBKa M y4acTHE B OJMMITHAAC TIO
XUMHUHN.

O3apayennblie Metaibl. Metamuiel LILII rpynn rmaBHeIX moarpymm. MeTamibl HOOOYHBIX
noarpymni. Ux ¢pusndeckrne u XMMUYIECKHUE CBOMCTBA, CIIOCOObI mosydeHus. [[pumeHenue.
Ilpaxmuueckasa uyacmy: pelleHNE 3alad Ha OCHOBHBbIE CBOMCTBa MeTannoB. CocTaBieHHE M
peaakTUpoBaHueE 3aa4 A COOpHUKA

O3agauennble Hemerawabl. Hemeramist [IV,V,VLVII rpynn rmnaBuHeix mnoarpymm. HWx
q)HSquCKI/Ie U XUMHUYECKHE CBOMCTBA HEMCTALJIOB, HUX CHOCO6BI MOJIYUYCHUA U HNPUMCHCHHUC.
OCHOBHEBIE COETUHEHUS.

Ilpakmuueckas yacmye: pellleHHE 3a7a4 Ha OCHOBHBIE CBOMCTBa HeMmeTaysioB. CocTaBieHuE u
peaakTUpoBaHueE 3aa4 g COOpHUKA

O6o06menue. OOCoOOmIEHHME U 3aKperuicHHWe MaTepuana. KomMOWHMpOBaHHBIE 3adadd IO
HEOPraHWYeCKOM W HEOPraHUYeCKOW XuMuu. TecToBble 3aJaHus 110 HEOPraHUYECKOM H
OPraHNYEeCKOU XUMUHU.

Ilpakmuyeckas wacme: pelIeHHWE KOMOMHHMPOBAHHBIX 3a/lad [0 OPraHUYeCKOd |
HEOpPraHMYEeCKON XHMMMHU; BBIIIOJIHEHHE TECTOBBIX 3aJaHuil; paboTa Ha KOMIIbIOTEpax IO
BBITIOJTHEHHUIO TECTOBBIX 3aJJaHMi; COCTaBICHHE abOoMa 3a1au «O3a1auyeHHass XUMUS.
CocraBiieHHE S3KCHEPUMEHTAIbHBIX 3aJad, HMX 3amura W BblOJHEHHE. CMOTp 3HAHMIL.

HTorosoe 3ausatue. Ilogsenenue ntoros roga. IloaseneHne UToros 3auaTuii 3a 4-e roga.

1.4 Tlnmanupyemble pe3yJbTaThbl U (OPMBI UX ATTECTANNH

[Tocne 1-oro roga oOy4deHus

3agauu U3 CTAKAHA C PACTBOPOM.

Obyuarowuecst OOANCHbL 3HAMD.

®0 PacTBOpPE M €T0 COCTABHBIX YACTSX;

®OCHOBHBIE BU/IBI KOHI[EHTpAIUN pPacTBOpOB: MPOLIEHTHAS u MOJISIpHAs,
®OCHOBHBIC TYTH IIepexoja OT OJHOTO BHJA KOHIEHTpAMd K JAPYroMy, yMETh HX
MPUMEHSTH B pacueTax;



®OCHOBHBIC OTpaciM TIPOU3BOACTBA B HAPOJHOM XO3SHCTBE, I/1€ HPUMEHSIOTCS pacueThl
Ha PacTBOPHI.

3aKoHBI NPUPOILI B MUPE XUMHUH.

®OCHOBHBIC 3aKOHBI M TOHSATHS XHMHH: aTOM, MOJIEKYyJla, OTHOCHUTEIIbHAsi aTOMHAas Macca,
OTHOCHUTEIIbHAs MOJICKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBA, MAcCOBas JOJII XUMHUYECKOTO
JJIEMEHTa B BEIIECTBE, HOPMAJbHBIC YCIOBHUS, 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
ABorajipo, unciao ABorazpo;

Obyuarowuecs: OOAHNCHbL YMEMb

eyMETh MPOU3BOJUTH PACUYEThl HA OMNPEACIICHUE MPOLUECHTHON WU MOJSPHON KOHIEHTpALM
pacTBopa;

eyMEThb  ONpEACTSTh  MAacCOBYI  JOJIO  pPAacTBOPEHHOTO  BENIECTBA B PacTBOPE;
e YMETh MPOU3BOJIUTDH PACUETHI C HCIIOTH30BAHNEM OCHOBHBIX 3aKOHOB U TTOHSTHIA.
O3agadeHHbIe ra3bl.

O6yuarowuecs 00NHCHbL 3HAMD:

¢00 0COOEHHOCTSX CTPOCHUS T'a3000pa3HBIX BEIIECTB;

Obyuarowuecs: OOAHNCHbL YMEMb .

®[IPOM3BOANTH PACYEThl HA OINpPEICICHUE OTHOCUTEIBHOW IUIOTHOCTH Ta3000pa3HoOro
BEIIECTBA, OMNPEACIUB KOTOPYIHO BBIYHCIUTH OTHOCHTEIBHYIO MOJIGKYJSIPHYIO — Maccy
ra3000pa3HOro BEIIECTBA,

®BBIUMCIIATh MacCy Ta3000pa3HOr0 BeIIeCTBA IO €ro o0beMy, NpPU HOPMAaIbHBIX
YCIIOBHSIX, C UCTIOJIb30BAHNEM MOJISIPHOTO o0beMa  Ta30B u HA00OPOT;
eOMPENEISATh MOJICKYJISIpHBIE  (DOPMYJIBI  BEMIECTB IO MACCOBBIM JOJISIM  XUMHYECKHX
AJIEMEHTOB ¥ OTHOCUTEIHLHON TNIOTHOCTH Ta30B;

e COCTaBIISATh 33J]a4H IO TaHHBIM TEMaM;

[Tocne 2-oro roga o0yueHus

O3agayeHHbIe HEOPraHHYECKHE BEIeCTBA.

O6yuarowuecs 00NHCHbL 3HAMb:

*0 XMMHYECKUX PEAKIUIX, NX BUAAX;

*OCHOBHBIC TIPUHIIHITBI PEIICHUS 32,124 [0 XUMHYECKHM YPAaBHEHHSIM, UCIIOJIb3YS 3HAHHS
NIepBOro rojia 00yueHus;

Obyuarowuecs: OOAHNCHbL YMEMb .

e/[C]IaTh BBIYMCICHHUS 110 XWMHUYECKHM YpaBHCHHSM Ha HaXOXXJICHHE MAacchl (KOJIHYECTBA)
MPOJYKTOB PEAKIUU MO Macce (KOJMYECTBY) BCTYMAIONIMX B PEAKIIUIO BEUIECTB M HA0OOPOT;
epemiaTh 3a7auyd MO XUMHUYECKUM YypaBHEHHSM, B KOTOPBIX YYaCTBYIOT Ta3000pa3HbIe
BEIIIECTBA, C UCTIOJIh30BAHUEM 3aKOHA OOHEMHBIX OTHOIICHHIA T'a30B;

®[IPOU3BOANTH PACUETHI IO TEPMOXUMHUECKUM YPaBHEHUSIM;

S[IPUMEHSTh METOAWKY pEIICHUs 3aJa4 [0 XUMHUYECKUM YPaBHCHHSIM, €CIH OJHO
U3 pearupyrolux BEUIECTB JaHO B M30BITKE WM HEJOCTATKe, HA BBIXOJ MPOIYKTa; MPUMECH;
pacTBOpHI;

*[IPOM3BOANTH BBIINIC YKa3aHHBIE pAcueThl MO XHUMHYECKHMM YpPaBHEHHSM W COCTaBIISATh
3a/1a4y¥, UCIOJIb3Ys 3HAHUS O CBOMCTBAX HEOPTraHMYECKHUX BEIIECTB;

OKHCIUTEND - OH «TPA0UTEJIbY.

O6yuarowuecs 00NHCHbL 3HAMb:

¢00 OKHCITUTEIIbEHO-BOCCTAHOBUTEIBHBIX PEAKIIHSX; 00 OKUCIUTENSIX U

BOCCTAaHOBHUTEIISX; 00 OKUCIUTEILHBIX U BOCCTAHOBUTEILHBIX MPOIECCAX;

Ob6yuarowuecs 00NHCHbL YMEMb.

®OMPEICIATh CTENIEHb OKUCIICHUS XUMHUUECKHUX dJIEMEHTOB;

epacCcTaBIATh  KOXPQOUIIMEHTHI B  XUMHUYECKHUX  PEAKIHIX METOJaMH  DIIEKTPOHHOTO
OanaHca ¥ MMoypeaKiuii;

S[IPHMECHATh TIONYYCHHBIC 3HAHHWS B pPAcCTAaHOBKE KOI(PQPHUIMEHTOB B OKHUCIUTEIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIIUAX C YIACTUEM HEOPTaHUYECKUX BEIIECTB.

OT 01HOT0 HEOPraHNYECKOT0 BellecTBa K IPyromy.



Obyuarowuecs 00IHCHbL 3HAMb!

eXMMHUYECKHE CBOWCTBA U CHOCOOBI TIONYyYEHUS OCHOBHBIX KIIACCOB HEOPTraHMYECKHX
COCIUHCHMIA,

Obyuarowuecs 00IHCHbL yMemb:

®OCYIIECTBIISATH LIETIOYKY MIPEBPAIICHH, C y4aCTHEM HEOPTraHMYECKHUX BEIIECTB;

epeIIaTh U COCTABJIATH 3aa4uM 110 IEMOYKe MPEBPAIICHUH;

®BBIJICIIATH TJIABHOE M aHATM3UPOBAThH MIPH OCYIIECTBICHNUN [IEOYKH MTPEBPAICHHIA.
AHaJuTHYeCKas JadopaTopus.

Obyuarowuecs 00IHCHbL 3HAMb!

el COOMTIOIATH MPaBUJIa TEXHUKU O€30MAaCHOCTH MPH paboTe ¢ XUMUY BEIIECTBAMH,

e METh NIPEJICTABICHUE O KQUeCTBEHHBIX PEAKIIMIX U UX TPUMCHCHUU;

Obyuarowuecs 00IHCHbL yMemb:

IIPOJICITBIBATh KAYECTBEHHBIC PEAKIIMH Ha OCHOBHBIC KATHOHBI U aHUOHBI

HEOPTaHWYECKUX BEIECTB;

e[IPUMEHSTH TIONyYCHHBIC 3HAHUS TIPU PEIICHUHN W COCTABJICHUH 3a]1a4 Ha OMPEJICIICHUE BEIIECTB
B PacTBOpE;

®BECTH MCCIIEIOBATEIHLCKYIO PA0OTY MO ONPEISICHUIO XUMUYECKIX BEIIECTB.

[Tocne 3-ero roga oOyueHust

Heu3sBecTHOE OpraHn4eckoe BeuecTBo.

O6yuarowuecs 00NHCHbL 3HAMb:

¢00 0COOEHHOCTSAX CTPOCHHSI OPraHUIECKHIX BEIIECTB, X MHOT000pa3nu, NX CBOMCTBAX;
Obyuarowuecs: OOAHNCHbL YMEMb .

®HAaXOIHWTh MOJICKYJSIPHYIO (OpMYyNTy OpPraHHYECKOTO BEHIECTBA [0 MAacCOBBIM  JOJISIM
XUMHUYECKHUX JJIEMEHTOB, TI0 MPOIYKTaM CTOPAaHUS W OTHOCHUTEIHHOU IMJIOTHOCTH €r0 MapoB IO
KaKoOMYy-JIu00 rasy.

O3anayeHHbIe OPraHUYeCcKUe BellecTBa.

Obyuarowuecst OOANCHbL 3HAMD.

©0COOCHHOCTH XUMHUYECKUX MPOIECCOB C YUaCTHEM OPTaHUYECKHUX BEIECTB.

Ob6yuarowuecs 00NHCHbL YMEMb.

e[IPOM3BOJUTH PACUYETHl MO XHUMHYECKOMY YPaBHEHHUIO M COCTaBJIATH 3aa4dl C y4acTUEM
OpPraHMYeCKHUX BEIIECTB Ha HAXOXKICHHE Macchl (KOJIMYECTBA) TPOIYKTa PEAKIMH WIH
UCXOJHBIX  BEIIECTB, Ha MPHUMECH, BBIXOJ MPOAYKTa, W30BITOK W  HEJOCTATOK;
OT 01HOT0 OPraHNYecKoOro BemecTBa K Apyromy.

O6yuarowuecs 00NHCHbL 3HAMb:

eXMMHUYECKHE CBOMCTBA U CIIOCOOBI MOTYYCHUSI OPTaHUYECKHIX BEIICCTB;

Obyuarowuecs: OOAHNCHbL YMEMb .

®OCYIICCTBIATh W  COCTaBJIATh LEMNOYKY MPEBpAIEHHH C Y4acTHEM OpPTaHHYECKHX
BEIIIECTB;

epelIaTh pPa3UYHBIC BHIBI 3aJa4 10 [ENOYKE NPEBpAICHHH C HCIOJIb30BaHHEM
OpPTaHMYECKUX BEIIECTB;

epemIaTh M COCTaBJATH 3aJa4d IO IIEMOYKaM TPEBPAlICHHN, KOTOPHIC YKa3bIBalOT Ha
B3aMMOCBSI3b HEOPTaHUYECKUX BEIIECTB C OPraHNYEeCKUMH;

Opranuyeckue BemecTBa OKUCJIAIOTCH U BOCCTAHABIMBAKTCS.

Ob6yuarowuecs 00NHCHbL YMEMb.

epaccTaBiIATh KOIPPHUIMEHTHI B OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIHSIX C Y4aCTHEM
OpPraHUYECKUX BEIIECTB METOIOM 3JICKTPOHHOTO OalaHCca M METOIOM IOTypeaKIni;

® COCTaBIISATh OKUCITUTEIHLHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

AHajquTHYeCKas JadopaTopus.

O6yuarowuecs 00NHCHbL 3HAMb:



®TEXHUKY 0€3011aCHOCTH pu pabore C OpraHNYeCKHUMH BEIIECTBAMH,
eKaueCTBEHHbIE peakuuu Ha pa3ianyHbIe OpraHuYecKue BEIIIECTBA;
Ob6yuarowuecs 00NHCHbL YMEMb.

S[IPUMEHSTh IMOJIyUCHHbIC 3HAHUS O KAYECTBEHHBIX pEAKIUAX, TMPU PEIICHUUu U
COCTaBJICHMM OKCIEPUMEHTAIbHBIX 3aJad Ha OIpeleleHHe OpraHMYecKUX BEIIECTB B
pacTBope;

epaboTaTh c XUMHYECKUMHU BElIECTBAMHU u XUMHYECKUM o0opynoBaHuEM;

[Tocne 4-ro rona oOy4ueHuUs

OT BOAOPOAA 10 KCEHOHA.

Obyuarowuecst OOAHCHbL!

® 3HATh CTPOEHUE aTOMa;

e yYMETh, HUCHONB3YyS NEPUOAMYECKYIO CHUCTEMYy DSJIEMEHTOB, H300pakaTh JJICKTPOHHBIE U
rpadgudeckue GopMysbl aTOMOB U HOHOB DJIEMEHTOB.

O3agayeHHasi CKOPOCTh XUMHUYeCKOil peaknun. O3a1auyeHHOe XUMUYECKO0e
paBHOBecHe.00yuawuecs: OOINCHbL.

e 3HaTh M yMETh MPHUMEHITh HAa MPAKTUKE OCHOBHBIC MPHUHIIUITBI MPOTEKAHUS XUMHYECKHX
pEeaKIuii;

e YMETh MPOU3BOAUTH PACYETHl U COCTABIATH 33JaYd Ha OIpEAeTICHHEe CKOPOCTH XUMHYECKON
peakuuii, KOHCTAHTHI PABHOBECHS;

® YMETh OCYIIECTBIISATh CMEIIEHNE XUMUYECKOTO PaBHOBECHS, TyTEM U3MEHEHUS TeMIIepaTyphl,
JIaBJICHUS, KOHLIEHTPALU BEUIECTB, IEUCTBUE KaTaau3aTopa.

® YMETh POTHO3UPOBATH TEUEHNE XUMUUYECKUX PEaKIUi.

«PacTBOpUMBIE» 3aJa4M.

Obyuarowuecs: OOAHNCHbL YMEMb .

e[IPOM3BOJUTH pacueThl Ha OIpeAeJeHNe KOHILIEHTpAalMii pacTBOPOB TMpPU CMENIMBAHUU
pacTBOpPOB;

eC TIOMOMIbIO PA3IUYHBIX BHJIOB PACUETOB IMEPEXOJUTh OT OAHOIO BHIA KOHLEHTPAaLUN K
ApYromy.

3agayu ¢ XMMHYeCKOro NpPou3BO/ICTBA.

Obyuarowuecs 00IHCHbL 3HAMb.!

SIIPOMBITIJICHHBIE CITOCOOBI TOTyUYEHUSI aMMHaKa, CEPHOU KUCIIOTHI;

*0 BAOXHEHMIIMX XMMHUYECKHMX 3aBOJaX IO MOJYYEHHIO XHMMHUYecKuX BemlecTB B Poccum u
CapatoBckoii obnacTu;

*0 BIIMSIHUM XUMHYECKHUX IIPOU3BOJICTB HA SKOJIOTMUYECKYI0 OOCTAaHOBKY MECTHOCTH.
Obyuarowuecs 00IHCHbL yMemb:

epemiaTh M COCTABIATH  3aJa4d 10  THIHMYHBIM  TEXHOJIOTMYECKHM  TpUeMam
MPOMBINIJIEHHOTO MOJIy4YEHHUsI aMMHUaKa U CEpHOM KUCIIOTBI;

O3a1avyeHHbIE METAJLIBI.

Obyuarowuecst OOAHCHLL!

¢ 3HaTh OCHOBHBIE CBOWCTBA U CIIOCOOBI MOTYYEHHS] METAJIOB;

e yMETh NPHUMEHSATH MOJNyYEHHBIC 3HAHUS TPU PEUICHUM 3a/lad Ha OCHOBHBIC CBOWCTBA U
CIOCOOBI TOJTyYEHUSI METAJIIOB;

e YMETh COCTaBJISATh ypPaBHEHHUS JJICKTPOJIM3a W peIIaTh [0 HEMY pa3jIMYHbIC THITBI 3aJad.
O3anayeHHbIe HEMETAJLIBI.

Obyuarowuecs 00IHCHbL.

e 3HATh OCHOBHBIC CBOWCTBAa HEMETAIOB, MX PACIOJIOXKCHHE B IMEPUOIUYCCKON TaOIHIe,
OCHOBHBIE CITOCOOBI MOJTyYEHUS;

e YMETh NMPUMEHSTH MOJTYYCHHBIC 3HAHUS TPU PELICHUH PAa3TUYHBIX THUIIOB 33/1a4 Ha OCHOBHBIE
CBOMCTBAa HEMETAJIOB U X COETUHEHHIA;

® YMETh OCYIIECTBIIATh U COCTABISATh TEHETUYECKHUE IIETIOYKH, MOKA3hIBAIOIINE HA B3aMOCBS3b
HEMETAJJIOB U METAJIJIOB.



ITo oxoOHYaHUM BCero Kypca et OyayT yMeTh:

epelllaTh W COCTaBIATh 3aJa4d C MCIOJIB30BAHUEM HEOPraHMYECKUX U OpPraHUYECKHX
BEIIIECTB OCHOBHBIMU CIIOCOOAMH U METO/IaMU;

*[IPMMEHSATh TEOPETHUECKUE 3HAHUS IIPU PELICHUH 3a/1a4;

epemiaTh M COCTAaBJISATh KOMOMHHPOBAaHHBIE 3aJjayd C y4YaCTHEM OpPraHUYEeCKHX U
HEOPraHMYECKUX BEIIECTB;

®BBITIOIHATH PA3JIMUYHbIE BUBI SKCIIEPUMEHTAIBHBIX 3a/1a4;

®HAXOJUTh PALMOHAIBHBINA CIIOCOO pEIIeHNUs ONpeeICHHOM 3a1a4H;

eIpaMOTHO O(OPMIISATH 3a/1aUH;

epa0oTaTh C TECTOBBIMU 3aJaHUAMHU [0 KHUTaM M C MCIOJIb30BaHHE HH(POPMALMOHHBIX
TEXHOJIOTHi;

*[1p0(heCCUOHAIEHO OPUEHTUPOBATHCSL.

OcHOBHBIMHU (p)OpMaMM NOJABEAEHUS UTOTOB U OLIEHKH Pe3yJIbTATOB 00y4YeHH s

J100) Ka)KIIOﬁ TEME SABJIAIOTCSH: KOHKYpCHas 3allldTa PCLICHHBIX M COCTaBJICHHBIX 3aJ1ad4,
CCMMHApPBI; DKCIECPUMCHTAIbHbIC U NPAKTHUYCCKHUEC pa60TI>1 B (bopMe OT4eTa O MPOAECIAHHOM
pa60Te; ydJacTue B OJIMMITHAJIaX U MHTEIUICKTYalbHbBIX Mapa(bOHax; CMOTp 3HAHUU U T.[.

2.KoMIuIeKke OpraHu3aMoOHHO-NeJarorn4ecKuX yCJaI0BUil peaau3anumn
NporpaMmabl.

2.1. OneHoYHbIE MATEPHAIBI.
[Iporpammoii mpeyCMOTPEHBI TPH YPOBHS YCBOCHHS y4eOHOTO MaTepHara.

IlepBblif ypOBEHD - IOMYCTUMBINA. Y YallIUICS MTPU BBIMOJHEHUH 33JIaHUSI OITUPAETCS HA MOMOIIIb
neaarora: Hy:>XKaacTcs B JOIMOJHUTCIIbHBIX IMMOACHCHUAX, TIOMOIIH, TOOIIPCHUN HCﬁCTBHﬁ.

BTtopoii ypoBeHb - cpeHui. YUamuicss MOXET padoTaTh CaMOCTOSATEIBLHO, ONMUPAsCh HA
CJIOBECHBIM KOMMEHTAPHUI W IEMOHCTPAITUIO JEHCTBUI TearoroM. BeimonHser paboty B
COOTBETCTBUU C ITOCTABJICHHBIM yCJ'IOBI/IeM. I/IHOI‘,Z[a Hy)K,Z[aCTCH B JOIIOJIHUTCJIIBHBIX ITOSICHCHUSIX
CO CTOPOHBI TIearora.

Tperuid ypoBEHD - BBICOKMI. Y YallUKCs COPABISAETCS C NOCTABICHHBIMU 33/1a4aMK
CaMOCTOSTENIBHO, HE HYKJIA€TCs B JOMOJHUTEIBbHON MOMOIIY CO CTOPOHBI IIEAAr0ra, CTapaeTcs
WCIIOJIB30BATh HA 3aHATUH YK€ UMEIOINECS 3HAHUS U YMEHUs, TBOPUYECKHU MOJIXOIUT K
BBITIOJIHEHUIO 3aJaHUN.

Kpurepusimu ycnemHoro ocBOEHHUs NporpaMmbl MOKHO CUNTATh:

® CTENEHb NPOSBIICHUS CAaMOCTOSTEIBHOCTH B padOTax;
® CTENEHb CIOKHOCTH pabOTHI, €€ 00BEM;
e CcyObEeKTHBHAs, 00bEKTHBHAS HOBMU3HA BBHIITOJTHEHHOM pabOTHI.

2.2. MeToaguveckne MaTepHAaJIbl
MeToabl 00y4eHus1:
D¢ hexkTuBHOCTh y4eOHO-BOCIUTATENHFHOTO Mpoliecca B 0OBEANHEHUN MPU peau3aluy JaHHOU
IporpaMMBl  00ECIICUMBACTCSI HUCIIOJIB30BAaHUEM CIEAYIOMNX MEIarorHYecKuX TEeXHOJIOTHI,
CHOCOOCTBYIOIIMX aKTUBU3AIMY TTO3HABATEIBHOM NESATEIbHOCTH 00YJaIOLIHXCS:
1. JMYHOCTHO OPUEHTHUPOBAHHEIC;
2. I'PYNIIOBBIE;
3. HCCIIEI0BATEIHCKOTO (TIPOOIIEMHOT0) O0YyUCHHUS,



[IpenycmoTpena camocrosaTenbHas paboTa 00y4aroUxcsi, 1 CBOOOAHOE caMO00pa3oBaHUE.
Peanuzanusi [aHHBIX MEJarorvyeckMX TEXHOJOTHM TO3BOJSET BHIOOP M MCMOJIb30BaHUE
pa3HOO0pa3HBIX METOIOB 00yUeHHSI, ()OPM OpraHU3AIMU U IPOBEACHUS 3aHATHI.

Jlnig peanuzanuu TaHHON POTPaMMBbl UCTIONb3YIOTCS Pa3InYHbIE METOABI O0yUEHHUS.

CrnoBecHble METOABI - paccKas, YTEHHE HAay4yHOW JUTeparypsl, Oecena, AMAIOT, KOHCYIbTAIHs,
oObsicHenue. Vcnonbp3oBanre 3TOro MeTo1a pa3BUBAET MBIIIJICHHE U BHUMaHHUE.

Harnsimabie METOBI - UCMIOB30BaHUE HATIISTHBIX MATEPHATIOB: KapTUHBI, TIAKaThI, (hoTorpadum,
TaOMUIBl, CXEMbI, MOJEIH, BHUIEOMAaTepuasbl, HaTypajbHble HArJSAHbIE  IOCOOUS,
JIEMOHCTPALIMOHHBIE OMBITHL. JTH METOJBI UTPAIOT OONBIIYIO POJb B pEAU3allid MPOTPAMMEI,
TaK KaK HarJIHO MO3BOJISIOT AE€TAM U3YYUTh OOBEKT UIIH OTAEIbHBIHN MpoILIecc.

[IpakTudeckrue MeToIbl — pelIeHre MPAKTUYECKUX 3a/1a4, TBOPUECKUE CAaMOCTOSATENIbHBIC paOOTHI,
pa3HO00pa3HbIe UTPbI, KOHKYPCHI, BAKTOPUHBI, KPOCCBOPABI. DTU METOABI Pa3BUBAIOT HHTEPEC K
VUYEHHIO, AaKTUBU3UPYIOT I[IO3HABATEIbHYIO JACSATEIIbHOCTh, pa3BUBasg WX  MBIIUICHHUS,
MPAKTUYECKUE HABBIKU U YMEHHUSI.

Y4eOHO — METONYECKUI KOMILIEKC BKJIIOYAET B ce0sl CIeIyIOIe MaTepUabl:

1.MeTtonuueckue Matepuanbl 1Jis Meaarora.

2.0pranu3aioHHO — JIabopaTOpHOE 00OPYIOBAHHUE.

3.JleMOHCTpaluoHHOEe U JabopaTtopHOoe OOOpYAOBaHHE, TOJIYYEHHOE B paMKaxX peau3aluu
nporpammbl «Touka poctay.

@opMmbl 3aHATHI: WHIUBUIyadbHAS U TrpynmnoBas padoTa; aHAINU3 OMUOOK; CaMOCTOSTENbHAs
paboTa; COpEeBHOBaHHE;, 3a4eT; MEXIPEIMETHbIE 3aHATHSA; [PAKTUUYECKHE  3aHATHS,
IKCIIEPUMEHTaIbHAsT padoTa; KOHKYPCHl MO COCTABJICHUIO 33/Ja4 Pa3HOTO THUIIA; KOHKYPCHI 1O
3alIUTEe COCTABJICHHBIX YUalllUMHCS 3a/1a4.

Metoabl M IpHeMbl OPraHU3aLMN Y4e0OHO-BOCIIMTATEILHOI0 NpoLecca: 00bsicHEHUE; paboTa
C KHUTOM; Oecena; JeMOHCTPAallMOHHBIN NTOKa3; yIpaXKHEHUsI; MpaKTU4Yeckas padoTa; peieHne
TUIOBBIX 33Ja4; METO/Ibl — YACTUYHO-TIOMCKOBBIH, HCCIIET0BATENbCKUM, JTA00PATOPHBIA,
WMHAUBUAYAILHOTO O0y4Y€HHsI; COCTABIEHUE PA3HOT0 THUIA 3a/1a4 U KOMITJIEKTOBaHHUE UX B
anbOOM JIJIsl KCTIOJIB30BaHUS Ha YPOKaxX XMMHUU; COCTABICHNE XUMUYECKUX KPOCCBOP/IOB;
MPUTOTOBJICHUE PACTBOPOB BEIIECTB ONPEACIICHHON KOHIIEHTPALIUHU JJIs UCTIONB30BaHUs UX Ha
MPAKTUYECKUX paboTax Mo XUMHUU.

Oo0pa3oBare/ibHbIC EAATOTMYECKHE TEXHOJIOTHH

- WupuBuayansHoe oOyueHue — (opma, Mojedb OpraHM3aluu Yy4eOHOro Impolecca, Ipu
KOTOpPOH: Yy4YUTEIb B3aUMOJECWUCTBYET JIMIIb C OJHUM YYEHUKOM; OJWH YyYalluucs
B3aMMOJICHCTBYET JHINb CO CPEICTBaMU OOy4YeHHS (KHUTH, KOMIBIOTEp U T..). [1aBHOE
JOCTOMHCTBO HWHIMBUAYAJIBHOTO OOYYEHHUS — OHO I[I03BOJISIET IIOJIHOCTBHIO aJalTHPOBAThH
CoJlep>KaHue, METO/bI M TEMITbI YUeOHOU AesITeNbHOCTH peOeHKa K ero 0COOCHHOCTSIM, CIEeINUTh
32 KaXJBIM €ro JEeWCTBHEM W Omepalueil mpu pelieHuu KOHKPETHBIX 3a/1ay; CICTUTh 3a €ro
NPOJBMKEHHEM OT HE3HaHUS K 3HAHUIO, «BHOCHTH BOBpPEMS HEOOXOIMMbIE KOPPEKIUU B
NEeSATENIbHOCTh KaK OOydalomerocsi, Tak M Y4YUTels, MPUCIOCa0MBaTh HMX K TIOCTOSHHO
MEHSIOLIEICs, HO KOHTPOJIUPYEMOM CUTYallUH CO CTOPOHBI YUUTEINSI U CO CTOPOHBI YUEHUKA.

- TexHosorus rpynmoBoro OOy4YEHHS TO3BOJIIET OKAa3bIBaTh WHAMBHUAYyAJIbHAs MOMOIIb
KaKIOMY HYKJIAIOLIEMYyCsl B HEH YYEHHKY, KaK CO CTOPOHBI YUUTENsl, TAK U CBOMX TOBAPHUILIEH.
[Ipu 5TOM 3HaHUS KOHKPETU3HPYIOTCS, MPHOOPETAIOT TMOKOCTh, 3aKPEIUISIOTCS WMEHHO TpH
0OBSICHEHUH CJIa00OMY OJHOKJIACCHUKY.

— TexHonorus npobreMHOr0 OOyUYEHHUsS TMPEANONaracT CO3AaHHE TOJ PYKOBOACTBOM
mpernojaBaresiss MPOOJEMHBIX CHTYallMd W aKTUBHYIO CaMOCTOSITENIBHYIO JIEATEeIhHOCTD
yyalxcs MO HMX pa3pelieHuio, B pe3yjabTaTe 4ero M IMPOUCXOJUT TBOPUYECKOE OBJIAJCHUE
npo(eCCHOHANFHBIMA 3HAHUSMH, HABBIKAMH M YMCHHSIMH H Pa3BUTHE MBICIUTEIbHBIX
crocoOHoCTEH.



- TexHonOrMA AMCTAHIIMOHHOTO OOYYEHHUS - OCYLIECTBISETCS C MpeoOsiajaHueM B
y4eOHOM Tporiecce AUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH, (OPM, METOIOB U CPEACTB
o0y4yeHHsI, a TaKXe C HCIOJb30BaHHWEM HH(pOpMalMU M 00pa30BaTENbHBIX MAaCCHBOB CETH
Nurtepner.

- TexHonOrMs HCCIENOBATENBCKOM JIEATEIIBHOCTH OCHOBBIBACTCS HA MPEACTABICHUU
y4allerocss B POJIM MCCIENOBATENs, MPOBOAIIEIO SKCIEPUMEHTAIBHYIO Pa0oTy, CBSI3aHHYIO C
IIOMCKOM OTBETOB Ha Pa3sHOOOpa3HbIC BOIPOCH! B 00JIACTH MTO3HAHUS U Pa3BUTHS.
JuiakTuyecKue MaTepuasbl: TaOJIHUIbL, CXeMbl, COOPHUKH 33134, TEMAaTHYECKUE MTPE3CHTAIINH,
BUJICOMATEPHATIBL.

2.3. YcaoBusi peajau3anuu

Oo6opynoBanme: Iludposas (kommbroTepHasi) mnaboparopust (L[JI) Bkmrouaromass B ceOs:
POTPaMMHO-ANIAPATHBIl  KOMIUIEKC, MJAaTYNKOBYI0 CHCTEMY — KOMIUIEKT Yy4eOHOTO
000pyIOBaHUs, BKIIOYAIOUIMN H3MEpUTENbHBIA OJIOK, HHTEpdelc KOTOpPOro Mo3BOJSIET
o0ecrieunBaTh CBSA3b C NEPCOHATIBHBIM KOMIIBIOTEPOM, M HA0Op MaTYMKOB, PETUCTPHPYIOMINX
3HAYEHUS PA3JINYHBIX (PU3NYECKUX BEIMYMH; HAOOPhl XUMHUECKUX BEIIECTB M0 HEOPTaHMYECKOM
¥ OPTaHWYECKOW XMUMHUH, JUII XUMUYECKOTO aHAIIN3a; XUMHYECKOe 000pyI0BaHNE U XUMUYECKas
nocypa.

2.4. CrInCcOK JUTEPaTyPhI
Cnucok JuTEepaTypsl VI Meaarora:
1. Axodd, P. UckyccTBo pemenus mpoosiem. M.: Mup, 1982;
2. Anamosuy, T.I1., BacunbeBa, I'.11., MeukoBckuii, C.A. COOpHUK OJMMITHATHBIX 33124 110
xumuu. Munck: Haponnas acsera, 1980; borossnenckas [.b. [Tytu k TBopuecTBy. M.: 3HaHue,
1981;
3. Eppirun, J1.11., umkun, E.A. Metoauka pemenus 3agad no xumun. M.: [Ipocselienue,
1989; KoHKypCHBIN 3K3aMeH MO XUMHUU: PykoBOoACTBO aisi abutypueHToB. B 6 4. // mox pen.
H.E. Ky3bmenko. M.: U3n-so MI'Y, 1992;

4, Kyssmenko, H.E., Epemun, B.B., IlonkoB, B.A. Xumusi ajid HIKOJIBHUKOB CTapIIUX
KJIACCOB W TOCTYMaMHKX B By3bl. M.: JIpoda, 1995;

S. Kymmnapes, A.A. Yuumcs pemarts 3agaun o xumuu. M.: Illkona-IIpecc, 1996;

6. JIumun, P.A., Monouko, B.A. Xumus mis abutypueHToB. OT CpeIHEH IIKOJBI K BY3Y.
M.: Xumus, 1993;

7. Cemenos, M.H. 3agaun mo X¥MHUM MOBBIIEHHON CIIOKHOCTH JJIsi a0UTypueHTOB. B 4 4.
JI.: U3n-Bo JIT'Y, 1991;

8. Cyposuesa, P.I1., Capunkuii, C.H. 3aganus mo XuMu# JJIsi CaMOCTOSTEIbHONW pabOThI

yuamuxcs. M.: Ilpocsemenune, 1991; Xumunueckue ommmnuansl B 1mkoie. /Coct. C.H.
[Tepuarkun. M.: HITO «O6pa3zoBanuey, 1997;

9. Xomuenko, I'.H., Xomuenko, N.I'. 3agaun no xumuu A1 NOCTYNAIOIIKUX B BY3bl. — M.:
Hosas Bomna, 1997,
10. [rpemmuep, I'.1., XoxnoBa, A.1. MeTonuka penieHusi pacdeTHBIX 3aJady MO0 XUMHHU:

[Tocobue mst yuutens. M.: [Ipocsemenue, 1998.

Chnmcox aurepartypsl JJIs AeTeil 1 poauTesieH

Epeirun, .01, T'paboseiii, A.K.3amaum u mnpuMepsl MO XUMHH C MEXIPEIMETHBIM
conepkanueM (creunpeamersl). M.: Beicmas mkona, 1989;

KoHkypcHBIN 9k3amMeH 10 xumuH: PykoBoacTtBo misa abutypuentoB MIY. ITlox pen.
H.E.Ky3pmenko. M.: U3n-8o MI'Y, 1993;

Ky3semenko, H.E., Epemun, B.B., ITonkoB, B.A. XumMusi s MIKOJbHUKOB CTapIIMX KJIacCOB U
nocTynawonmx B By3bl. M.: [Ipoda, 1995;

Kymnapes, A.A. Yuumcs pemars 3agaun o xumuu. M.: Hlkoma-TIpecc, 1996; Jlunun P.A.,
Monouko B.A. Xumus ans abutypuentoB. OT cpenHeil mkoisl K By3y. M.: Xumust, 1993;
CemenoB, 1.H. 3amaun 1o XuMuuM MOBBIIIIEHHOW CIIOXHOCTH JyTsi abuTypueHToB. B 4 4. JI.: U3n-
Bo JII'Y, 1991;



6. Ily3akos, C.A., IlonkoB, B.A. IlocoOue mo XMMHUHU Jii MOCTYMAIOUIMX B BYy3bl. Bompochl,
ynpakHeHus, 3a1aun. O0pa3ibpl dK3aMeHaIMOHHBIX OmieToB. M.: Beicmas mkoma, 2000;

7. CopokuH, B.B., 3notHukoB, D.I'. Xumus B tectax: [locoOue asis MIKOTHHUKOB U a0OUTYPHUEHTOB.
CII0: Xumus, 1996;

8. Cyposuesa, P.I1., CaBunkwuii, C.H., BanoBa, P.I'. 3aganus mo XuMuu AJisi CaMOCTOSTEILHOM
pabotsl yuamuxcs. 2-e uzn. M.: [IpocBemenne, 1981;

9. Xowmuenko, I'.I., Xomuenko, W.I'. COOpHUK 3amay MO XUMHH JIsi TOCTYHAIOIIMX B BY3BI:
Yuebnoe nmocoodue. 4-¢ uza. M.: Hosas Boina, 2002;

10. Xomuenko, I'.I1. Xumus ais noctynaromux B By3bl. M.: Beicas mkosna, 2000.

Hu¢posrie o0pa3oBaTresbHbIE pecypchl
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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