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ITosicHuTEIbHAA 3alICKA
HamnpagsiieHHOCTh POrpaMMbl: €CTECTBEHHOHAYy4YHasi, IpeJHa3HaYeHa /ISl JOIIOJIHUTEIBHOIO
U3y4eHHs] XMMHH, KaK Ha 6a30BOM, TaKk ¥ Ha IPOQHILHOM YPOBHE.
[Tporpamma pazpaboTana B COOTBETCTBHH CO CIEAYIONMMH HOPMATUBHBIMU JOKYMEHTAMHU:
- ®enepanbHBIM 3aKOHOM OT 29.12.2021 1. No273-03 «O06 ob6pa3zoBanuu B POy
- [Ipuxa3zom MunmucrepcrBa npocsenienns Poccuiickoit deaeparu 0109.11.2018 1. Ne196 «O6
yrBepxkaeHuH Tlopsiika opraHM3alid M OCYHIECTBIEHHMsS OOpa30BaTEIbHOM JESITEIbHOCTH IO
JIOTIOJTHUTEIIBHBIM 00111e00pa30BaTEeIbHBIM IIPOTPAMMaM
- [TuceMom MunmctepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepamuu ot 18.11.2015 Ne(9-
3242 o nampaBneHUH «MeTOINYECKUX PEKOMEHJAIMI 110 MPOEKTHPOBAHUIO JIOTIOJIHUTEIbHBIX
00111e00pa30BaTeNIbHBIX MPOrpaMM (BKIIFOYAsi pa3HOYPOBHEBBIE IPOIPAMMBI))»

PaGouast mporpamma JOMOTHUTEIRHOTO 00pa3oBanus «O3amaueHHast XuMus» ais 8-9
KJIACCOB COCTAaBJIEHa B COOTBETCTBMM C TpeOoBaHMsIMU DeneparsbHOro rocyaapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAapTaM cpeaHero odmiero odpasoanus (o6HoBIEHHBI PI'OC O00), a
TaKxke ¢ yuy€ToM (QenepaabHOil pabodel mporpaMMbl BOCIIMTAHUS M KOHLENLUU MpenoJaBaHus
y4eOHOro mpenMmera «XHMHUs» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit @eneparum,
peaIn3yIolUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbl U METOAMYECKUX PEKOMEHIALUN IO
CO3/1aHUI0 U (DYHKIIMOHUPOBAHUIO B 00I1€00pa30BaTE/IbHBIX OpPraHU3alMsIX, PAclOIOKEHHBIX B
CEJIbCKOM MECTHOCTM M MalblX TOpoJiaX, LEHTPOB OOpa30BaHMsI €CTECTBEHHO-HAyYHOU U
TeXHOJIOTM4ecKoil  HampaBieHHocTell («Touka pocta») (YTBEpKIEHBI PpacnopsKEHHEM
MunuctepcerBa npocsenienus Poceuiickoit ®eneparyu ot 30.11.2023 Ne TB-2356/02)

AKTyanabHocTh nmporpammsl. [Iporpamma «O3agaueHHas XUMUS» UMEET MPOPECCHOHATBHYIO
HANPAaBIEHHOCTh. YYEHHKY, U30paBIIeMy XMMHUECKYIO CIIEIUATbHOCTh, OHA IOMOKET OBJIAJIETh
B COBEpIIEHCTBE HEOOXOJUMBIMU IIPUEMaMU YMCTBEHHOH JEATEIbHOCTH, Pa3BUTh TBOPUYECKOE
MBbIIUIEHHE. BaXXHBIM KOMIIOHEHTOM 3TOr0 MpOoLEecca SIBISETCS YMEHHE pPellaTb XUMHUYECKUE
3aJaud, TaKk Kak OHO BCErJa CBA3aHO ¢ OoJiee CIOKHOW MBICIUTEIFHON NesATeNbHOCThI0. s
T€X, KTO CMOXXET OBIAJETh COJEpKaHWEM JaHHOW HpPOrpaMMbl, pelieHHe 3anad He Oyjaer
BbI3bIBaTh 0COOBIX TpyAHOcTel. [Ipoliecc pemieHns cTaHeT yBieKaTelabHbIM U OyJeT IPUHOCUTh
yJIOBJIETBOPEHHE, TIOJJOOHOE TOMY, KOTOPOE MOJIy4aroT JOOUTENH pa3rablBaHUsI KPOCCBOPJIOB.
YMeHue pemaTh 3aJaud pa3BUBAETCs B Ipolecce oOydeHHs, U pa3BUTh 3TO YMEHHE MOXKHO
TOJIBKO OJTHUM ITyTE€M — ITOCTOSIHHO, CUCTEMATHYECKH PEILATh 3aJauH.

C nomompio mnporpammbl  «O3agadeHHas XHMMHS» IIKOJIBHUK TPUOOPETET U 3aKpEernuT
MPAKTUYECKHE HaBBIKM B pabOTe C BEIIECTBAMH, BBHIMOIHSS PA3MUYHOTO YPOBHS CIOXKHOCTHU
IIPaKTHYECKHE 3a/laHusl. B cBSA3M ¢ 3TUM JaHHYIO porpammy o Gpopme cofepxaHus U rpoiiecca
NEAArorTNYecKOd JIEATEIbHOCTH MOXHO OTHECTHM K MHTEIPUPOBAHHOMY BHIY, T.K. OHa
00BeAMHSIET B 11€10€ 001aCTH OCHOBHOTO U JJOTIOJHUTEIBLHOTO 00pa30BaHusl.

HoBu3na. 3a ocHOBY mporpammbl Oblla BhIOpaHa aBTOpCKas MporpamMma JIOMOJHUTEIBHOTO
obpaszoBanusi 8—11 wmaccel «O3amauenHas xumus» C. b. ToJICTOXMHCKOHM, ydHTeNls XUMUH,
mejarora JIONMOJHUTEIBHOrO oOpa3oBaHMs IeHTpa oOpa3oBanuss Ne 1475 1. Mocksa,
[DnexTponnsiii pecype http://him.1september.ru/view_article.php?ID=201000403 ].
OTtinyuTenbHbIE 0COOCHHOCTH.

[Ipennaraemplii Kypc HOCUT OOy4arou[uii, pa3BUBAIOIIMNA M COLMAJIbHBIM XapakTep, MO3BOJISIET
OpPUEHTHPOBATHCS HA BBIOODP OyayIiel npodeccun Bpada, TeHeTHKa, OMOJI0Ta, 3K0JI0ra.
Anpecat. [Iporpamma paspabortana it yaammxcs 8-11 kmaccoB, KOJTHMUECTBO JeTel B TPYIINe —
12—-15 yenoBek. Bo3zpact nereil, y4JacTByIOIIMX B pealu3alldd JaHHOM 0Opa3zoBaTeIbHOM
nporpammsl: 15-18 ner.

Ilenarornyeckasi mesecoo0pa3sHOCTb OOYCIIOBJIEHA TeM, YTO HIKOJbHHKAM IPEIOCTaBISAETCS
BO3MOXKHOCTh MOTOJIHUTH 3HAHMSI, MPUOOPECTH U 3aKPEMUTh HABBIKM PELICHHS] TEOPETHUUECKUX
U, 4TO OCOOEHHO BaXXHO, IMPAKTMYECKHX 3a/Jady Mo XUMHU. PerieHue 3agad 3aHUMaeT B
XUMHYECKOM OOpa30BaHMM Ba)XHOE MECTO, TaK Kak A3TO OJMH M3 BaKHEUIIMX MPHEMOB
0o0y4yeHHsI, MOCPEICTBOM KOTOpOro obecneunBaeTcst Oosiee TiyOOKOe M TOJHOE YCBOCHHE
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y4eOHOro MaTepuasia o XMMHUU U BBIPAOATHIBACTCS YMEHHE CaMOCTOSATEIILHOTO OCMBICICHHS U
MIPUMEHEHHUS TPUOOPETEHHBIX 3HAHUI.
['maBHBIM KpUTEpHEeM OTOOpa ydYallMXcsl B TPYNIBI SBISETCS JKelaHue pedeHka mpuoldpectu
HABBIKM PEIICHUS] TEOPETHUECKUX 3a/1ay, BHIIOJHEHHUS MPAKTUYECKHX PadOT MO OINpeaeTeHUI0
BELIECTB.
O6bemM nporpamMmmel: 272 yaca
Cpoku ocBoeHHsI POrpamMmbl: 4 roaa.
B rpynmnst 1-ro u 2-ro roga o0y4eHust MOryT HabupaThest 1eTu U3 8—9-X KJ1accoB, a Takke
CTapIIme 1mo Bo3pacry, T.e. yaenuku 10-x u 11-x xnaccoB. B mocnenyrommx rpynmnax (3—4-i
roJibl 00y4eHHUsI) 3aHUMAIOTCS JIETH, 00Jiee MOATrOTOBIEHHBIE IO JTAHHOMY MPEAMETY.
Pexxum 3ansaTuii: 2 yaca B Hezenmto, 34 yaca B 1o, 3aHATHS 10 45 MUHYT.
esb 1 3a0a4m MporpaMmbl
IeJsib: pa3BUTHE UHTEIUIEKTYAJILHOTO U TBOPUECKOTO MOTEHIMANIA JIETeH HAa OCHOBE
dbopMUpOBaHUS ONEPALMOHHBIX CITIOCOOOB YMCTBEHHBIX JICUCTBUIN MO PEIICHUIO0 TEOPETHUIECKUX
U TMIPAKTHYECKUX 33J1a4 B 00JIaCTH XUMUHU.
3agaun:
oOyuaronue:
®  COBEpIICHCTBOBATH 3HAHMSI YUAILUXCS O TUIAX PACUETHHIX 33/1a4 U aJrOpUTMax UX
peleHus;
e (opMupoBaHHE MPAKTUIECKOTO YMEHHSI TP PEIICHUH YKCIIEPUMEHTAIBHBIX 33134 Ha
pacro3HaBaHKE BEUIECTB,;
® TIOBTOPEHUE, 3aKPEIUICHINE OCHOBHBIX IMOHATHH, 3aKOHOB, TEOPHIA, a TAKXKE HAYYHBIX
(daxToB, 00pa3yIOMNX XUMHYECKYIO HAYKY;
® COBEpILIEHCTBOBATh YMEHUS pelIaTh 3a1a4d HHTETPHUPOBAHHOTO THUIIA;
pa3BUBAIOIIIKE:

® Ppa3BHBATH JIOTHYECKOE MBIIUICHUE YYAIIUXCS PH PEIICHUH 33]1a4 C HECTAaHIaPTHBIMU
(bopMyIupOBKaMu;
® DPa3BHBATh CAMOCTOSITEIBHOCTh, YMEHHE IPEOI0IEBATh TPYIHOCTH B YUCHHH;
® pa3BHBATh MPAKTUYECKUE YMEHHSI YYALTHXCS MTPU BHIIOJTHEHHH MPAKTUYECKIX
HKCIEPUMEHTANIbHBIX 33/1a4;
® pa3BHBATh HABBIKM CAMOCTOSTEILHON paOOTHI M YI€OHO-KOMMYHHUKATHBHBIC YMEHHUSI.
BOCIIUTATEIbHbIE:

® CO3JaBaTh NeAarorn4cCKux CI/ITyaIII/II\/JI YCHICHIHOCTH AJId MOBBIIICHUSA COOCTBEHHOI
CaMOOIICHKHU U CTAaTyCa ydalluXxcCs B I'Jia3aX CBEPCTHUKOB, II€AAroroB 1 pOI[HTGJ'IGfI;

L4 (I)OpMI/IpOBaTB IMO3HABaTEJIbHbIE CLIOCOOHOCTEH B COOTBETCTBUU C JIOTHKOM pa3BUTHA
XUMHUYECKOU HayKH,

® COJEHCTBOBATH B MPO(POPUEHTALINN HIKOJILHUKOB.

Coaepsxkanue nmporpaMmbl
YYEBHO-TEMATUYECKHWH IUIAH

HaumenoBaHue pasjaeiia, TeMbI Oommii 00beM B yacax | @opma ar-
Bcero | Teop | IIpakTt | TeCTalMU/KOHTP
751 HKa 0JId
1 200 ooyuenusn
BeonHoe 3ansiTHe. 1 1
3agauu U3 CTAKAHA C PACTBOPOM. 19 6 13

Bbruncnenue MaccoBoi  J0iM  pacTBOpeHHOro | 4 2 2 COCTaBJICHUSI
BEIIeCTBa B pacTBope. [IporieHTHAst KOHIICHTpaIusl. 3a1a4 10 JaHHOU
PacueTsl, cBsI3aHHBIE C MOJISIPHOW KOHIIGHTpanue | 6 2 4 Teme,
[lepexox oOT oOFHOrO BHJIA KOHUEHTpaluid K | 8 2 6

JIpyroMmy.




NunuBuyanbHass KOHCYJIbTAIUS 1 1
3aKOHBI NPUPOABI B MUPe XUMHH 30 6 24
Tpenaxxep pacueToB 1o GopMyIie BEIIECTRA. 4 2 2 O6cyxaeHue
Boerurcnienue OTHOIIGHWH Macc JJEMEHTOB B | 2 2 alro-purMa  coc-
BEILIECTBE TaBJICHHUA  3a4a4
OnpeneneHne  MaccoBOil  JONHM  XUMHYECKOTO | 2 2 nga(?:::on TeMeB;
JJIEeMEHTA B BEIIECTBE _ ZJ‘II/IMHI/Ia,Z[e o
Pacuer wmaccel s7eMeHTa 1O W3BECTHOM Macce | 2 2 XUMUN:
BEIECTBA, COJIEPIKAIIETO JAHHBIN 3JIEMEHT WHIHBUTyaTbHEIE
Brruncnenne Macchl BelecTBa 1o mMacce syieMeHTa | 4 4 KOHCYJTbTAITHH
B HEM
Brruncnenne koanuecTBa BellecTna 1o ero macce | 2 2
Pacuer Maccel 1O HM3BECTHOMY KOJHYECTBY | 2 2
BElIeCTBA
Pacuer mpocrelimeit ¢opmynsl BemecTBa 10 | 6 2 4
MacCCOBBIM JIOJISIM 3JIEMEHTOB B COEJIMHEHUU
Pacuer uncna gacTuil mo ero macce, 1o KOJu4ecTBy | 6 2 4
BEIIECTBA UJIU 10 00BEMY.
O3a1avyeHHbIE ra3pl. 16 4 12
Omnpenenenre OTHOCUTENBHOM IIIOTHOCTH ra3a 4 2 2 COCTAaBJICHUSI
Bbruncienre  OTHOCUTENBHOM — MOJEKYJISPHOH | 2 2 3a/1a4 Ha JaHHYIO
MAacChI 110 €r0 OTHOCHUTEIILHOM IIOTHOCTH TEMY; y4acTHce B
Omnpenenenne mMacchl ra3000pa3HOro BEIIeCTBa IO | 2 2 OTTHMITHA/EC [0
ero o0bemy. MoJIsIpHBII 00hEM ra30B XUMHIL,
Brruucienre o6beMa ra3o00pa3HOro BemiecTsa 1o | 2 2
€ro Macce, 10 KOJIMYECTBY BEIIeCTBA
Omnpenenenue (HopMylnbl BelIecTBa MO MAaccoBbIM | 4 2 2
JIOJISIM  AJICMEHTOB M OTHOCHTEIBHOW IJIOTHOCTH
raza
WuvBryanbpHas KOHCYJIbTAIHS 2 2 Konkypcer
HToroBoe 3ansitue 2 2 «Osanatn, ipyra»,
«I/IHTGJ'IJ'IeKTyaJ'IbH
bIif MapadoHy.
Htoro 3a 1 rog o0yuenust 68 17 o1

HaumenoBanme pasgesia, TeMbl OO0mmii 00beM B yacax | ®opma aT-
Bceero | Teop | IIpakTt | TecTauuu/KOHTP
ns HKa 0JId
2 200 oOyuenusn
BBoaHoe 3ansaTHE. 1 1
O3agadyeHHBbIC HEOPraHHYECKHE BEIeCTBA. 40 14 26
Bbruncnenne wmaccwl  (KonuuecTBa — BemiecTsa) | 4 2 2 CamocrosTenbHas
MPOJYKTOB peakuuu 1o Mmacce (KOIMYECTBY pabora ro
BEIECTBA) UCXOJHBIX BEIIECTB. COCTABJICHIIO 3a/1aH
u 0(pOpMIICHHUIO UX
Brruncnenne obbeMa rasoB mo M3BeCTHOM Mmacce | 4 4 Ha KapTOuKax Ui
(KOHquCTBy BemeCTBa) OJHOT'O U3 BCTyHarOImux B HUCII0JIb-30BAHUS Ha
pEeaKlMI0 WU TMONYYalolUuXCsl B pe3yibTare e€ YPOKaX XUMUH.
BEIIECTB.
Pacyuer O00OBEMHBIX  OTHOLIEHWH Ta3oB 1o | 4 2 2 THoarotosxka n

XUMHWYCCKUM YPAaBHCHUSAM

yJyacTue B




PacdeTtsl 10 TEPMOXUMHYECKUM YPABHEHUSM 2 2 OJIMMITHAJIC 110
PacyeTpl M0 XUMUYECKUM YpaBHEHHSIM, €CIH OJHO | 6 2 4 zzz«::;ﬂlﬂiinonca}me
U3 pearupyroumx BeIeCTB B U30BITKE HPOBCICHHIO
Ormpenenenrne MaccoBOM WM 00beMHON jonu | 4 2 2 HEJICITH XUMUH B
BBIXOJIa MPOJYKTA. LIKOJIE.
Borluncnenne wmaccel unum obbema mpopaykra | 4 2 2
peakiuu 1O HW3BECTHOM Macce WU 0o0beMy
MCXOJJHOTO BEIIECTBA, COIECPIKAIIETO MPUMECH
Haxoxxnmenue wmaccel  (Konm4yecTBa  BEIIECTBa, | 6 2 4
o0beMa) TMpOAYKTa pPEaKkUuu MO0 HUCXOTHOMY
BEIIECTBY B PacTBOpE
Haxoxaenrne macchl MPOAYKTa peakiuu mo macce | 6 2 4
UCXOJHOTO  HEOPraHWM4YecKOro  BellecTBa  C
PUMECSIMH
OKucJINTEb - OH «TPadHUTEb)» 10 4 6
[IpumeHneHne MeToma AJIEKTPOHHOro OamaHca s | 4 2 2
COCTaBJICHUS ypaBHEHUU OKHCITUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUU.
[Tpumenenue MeTofa  ToJlypeakuuii st | 6 2 4
COCTaBJICHUS ypaBHEHUU OKHCIIUTENBHO-
BOCCTAHOBUTEJIHHBIX PEAKITUH.
OT 01HOT0 HEOPTAaHUYECKOI0 BeleCTBA K 10 2 8 Odopmnenne
pyromy. CTEHJIOB «Pemn
Haxoxxmenne wmaccel  (KonWdecTBa  BeIIECTBa, | 6 2 4 Kpoc  CBOPA» - M3
KpOCCBOPJOB,
00beMa) BEIIECTBA 10 IEMOYKE TPEBPAIICHUMA COCTAB-TEHHBIX
Ocy1iecTBieHne ENOYKy NpeBpalleHui, pemenue | 4 4 HeTHMH ca-
110 HEW SKCIIEPUMEHTAJIbHBIX 33724 MOCTOATCIBHO.
AHaJIUTHYeCKAasl JJadopaTopusi. 6 1 5
Pemenne 3amay Ha KadyecTBEHHOE ompenaeiieHue | 6 1 5
KaTHOHOB M aHMOHOB HEOPTAHWYCCKUX BEIIECTB
Hrorosoe 3ansitue 1 1
HToro 3a 2 roxg o0yuenust 68 22 46
HaumenoBanue pasjaesia, TeMbl Oo6mmii 00beM B yacax | ®opma ar-
Bcero | Teop | IIpakT | TeCTalMU/KOHTP
us HKa 01
3 200 00yuenus
BBoanoe 3ansiTHE. 1 1 Cocrasnenune 3anau
HensBecTHOE OPraHMYecKoe BeleCTBO 10 4 6 uo ysactme B
" KOHKYpCe
Haxoxaenne MonekynspHoil (Gopmynbl BemecTBa | 2 2 «Osamaup  Jpyral»
110 MAaCCOBBIM JIOJISIM BXOJISTIIMX XUMHYSCKUX OT60p MHTEPECHBIX
9JICMCHTOB. 3aJ1a4 s
Haxoxnenne monexymnspHoi ¢opmynbl BemiecTsa | 4 2 2 cGopHrika
M0 OTHOCHUTENIbHOH IMJIOTHOCTHU JAHHOTO BEIECTBA zg;jiaq;;:ajo i
110 KAKOMY-JIH00 razy XHMIKOBY
Haxoxxnenue MonexymsipHoit ¢opmynsl Taza 1o | 4 2 2
Macce MPOJIYKTOB CTOPAHUs
O3a1aueHHbIe OPraHNYecKue BellecTBa 18 6 12 Hozrorosxka




Haxoxnenue wmaccbl  (konuuectBa, oObema), | 6 2 4 y4alIuMHUCS
NPOJIYKTOB pEaKUMU IO Macce (KOJIHYECTBY, AMJIAKTHHECCKOTO

MaTepHana;
00beMy) HCXOIHBIX BEIIECTB, C  y4YacTHEM yaacTie 5
OpPTaHWYECKUX BEIICCTB IKONBHOM "
Haxosxenue nmpoaykToB peakiuu, €Ci U3BECTHHI | 6 2 4 MyHHITUAT
Macchl 2-X HCXOAHBIX BEIIECTB (3a7ayud  Ha OJIMMITHANE,

. COCTaBJICHUC

130BITOK), C Y4aCTHEM OPTaHUYCCKUX BEIECTB,; !

3aaHuu 110 XUMUHU
Haxoxnaenne wmaccel wid o0ObeMa MPOIYKTOB | 6 2 4 s
peaKIMu 10 H3BECTHOM Macce WM 00beMy HHTCIICKTYaTbHOT
HCXOJHOTO BEIIECTBA, COJNEPKAaIIeH NpUMecH, ¢ o mapadoHna
Y4aCcTHEM OPTaHUYCCKUX BEIIECTR.
OTr oaHoro opranmyeckoro BemecrtBa K |20 6 14 Cocrasienune

CIIOYCK
Apyromy. o N
OcyIecTBiIeHHEe [EMOYKH IIPEBPAICHNI, pelenne | 8 2 6 Tpeppaterint - 1

YU-IU I peBpatit » P o0cyxaeHue
10 Hel SKCIIEPUMEHTAIBHBIX 3a/1a4 PALMOHATBHBIX
OcyriecTBiieHHE LEMOYKH npeBpaleHnii, | 8 2 6 croco6oB
CBH3BIBaIOHICﬁ OpFaHI/I‘IeCKI/IC nu HeOpFaHI/I‘IGCKI/Ie nepexoaa.
BEILIECTBA.

HaxoxxneHne  XapakTepucTHK  BellecTBa 10 | 6 2 4
LIEMTOYKE IPEBPALCHHAN
Opranuyeckue BemecTBa OKUCJISIOTCS U 10 4 6 Odopmnenne
BOCCTAHABJIUBAIOTCH. AUNAKT.
[IpuMeHenne MeToja DIEKTPOHHOIO OanaHca i | 6 2 4 MarepHana.

p 'H o p I[ KapTO4YKHN C
cocraBieHusi ypaBHenuit OBP ¢ yuactuem 3a1aHISMI,
OpPraHMYECKUX BEIIECTB. COCTaBILKPOCCBOPIL
[Ipumenenue MeToaa MOJTypeaKnii st | 4 2 2 OB.
cocraiienusi ypapuenuid OBP ¢ ywactuem
OpPTaHWYECKUX BEIICCTB.

AHajauTHYecKas JabopaTopus. 8 2 6
Pemenne skcriepuMeHTATBHBIX 33129 Ha 8 2 6
ompezieNieHue OPTaHUYECKUX BEIIECTB B paCTBOPE
HTorosoe 3ansitue 1 1
Hroro 3a 3 rox o0yuyenus 68 23 45

HanmeHoBaHHe pa3eia, TeMbl OO6muii 06bem B yacax | ®opma aT-
Bcero | Teop | IIpakT | TeCTalMU/KOHTP
751 HKa 0JId
4 200 oOyuenusn
BeonHoe 3ansiTHE. 1 1
OT BO0PO/A 10 KCEHOHA. 4 2 2 Cemunap «Ot
Hanucanue 31ekTpoHHBIX U rpadudeckux Gopmyn | 4 2 2 HaTpHs Ao
ATOMOB U HOHOB 3JIEMEHTOB aprosa»
O3aayeHHasi CKOPOCTh XUMHYECKOi peakuuu. | 12 4 8
O3a1ayeHHOe XHUMHYECKOE PAaBHOBECHE.
Pacuersl CcKOpOCTH peakuMH IO U3MEHEeHUsM | 4 2 2 Hoarorosxka il
KOHIIEHTpallui BEIIECTB, JaBJICHUS, TEMIIEpaTyphl ydactie B
OrnpesiesieHre KOHCTAHTH PABHOBECHS 4 2 2 OIIMIHAIE o
XUMHUH.
Pemenne 3agauy  Ha CMeUIEHHE XHMHYECKOTo | 2 2
paBHOBECHS.
BrinonHeHue sKcrepuMeHTaIbHONH paboThI 2 2




«PacTBopuMBIe» 3a1a4H 8 8
Bbruncrnenue MaccoBoi  J0NMM  pacTBOPEHHOrO | 2 2 Hpurorosnenue
BeIleCTBa B pacTBope. [IpoliieHTHass KOHIIEHTPAIIU. paccona M chpolia
Pacuersl, cBsi3aHHBIC ¢ MOJISIPHOW KOHIICHTpAIUEH. | 2 2 gﬁz};z;zﬁgi
[lepexox oOT OFHOTO BHIA KOHIEHTpAIMHA K
ApyromMy.
Penrenue 3a1a4 Ha CMENIMBaHUE PACTBOPOB 2 2
BrInonHenue sKcrepuMeHTaIbHON paboThI 2 2
3agaum ¢ XMMHYECKOT0 MPOU3BO/ICTBA. 8 4 4 CooOmenus
Pemienue 3a1a4 Ha TUIMYHBIE IPUEMBI IIPOMBIII- 4 2 2 yHaIuxes o
BaXXHCUIIINX
JICHHOTO TTOJIYYeHUsI aMMHUaKa N
Pemenue 3a1ay Ha TUMUYHBIC TTPUEMBI POMBIIII- 4 2 2 NPOM3BOJICTBAX
JICHHOTO TTOJIY4EHUsI CEPHON KUCIIOTHI. BEIIIECTB.
O3agadyeHHBIE METALIBI 10 4 6
Pemenue 3a1a4 Ha OCHOBHBIE CBOMCTBA METAILIOB. | 6 2 4 CocraBienne  u
BrinosHeHne SKCrepuMEHTaIBHON paboThI PE/IaKTHpOBAHHUC
DIIEKTPOIN3 4 2 2 z%i;‘;ma e
O3agadeHHbIe HEMETAJIBI 8 2 6
Pemienne 3amau  Ha  OCHOBHBIE  CBOWCTBaA | 4 2 2
HEMETAJLJIOB.
BrInotHeHHE SKCIIEPUMEHTAILHON pabOThI 4 4
O0o00menue 15 2 5)
KoMOrHHMpOBaHHBIE 3a/1a4d IO HEOPTraHUYECKON U | 6 2 4 Cocrasnenue
OpPraHu4eCcKOi XUMHH ;ﬁiﬁiﬂ:{m sanan
TecroBbie 3JaHHS 10 HEOPraHWYEcKOH 1 4 4 ux sammma W
OpraHN4cCKOU XUMUHN BBINONTHEHNECMOTp
3aaHKs TOBBIIIIEHHOT'O YPOBHSI CIIOKHOCTH 4 1 3 3HaHUi.
HTorosoe 3ansitue 2 2
Hroro 3a 4-ii roa o0yuenus 68 19 49
Conepxanue

1 200 obyuenusn
BBoanoe 3ansiTue. TeopeTnueckas yacTb: 3HAKOMCTBO C POrpaMMOH, CTPYKTYpPOH U 3aayamMu
1-ro rona obyuenus. Onpenenenue pexxuma 3aHaTuil. [IpoBeneHne MHCTPYKTa)ka MO TEXHHUKE
0€30I1acCHOCTH ITpU paboTe ¢ XMMUYECKHMHU BEIIECTBAMH U B KAOMHETEe XUMHUHU.

3agaum u3 crakaHa ¢ pactBopoM. OCHOBHblE NPHUHLUIBI OQOPMIICHMS 3a1ad MO0 XUMHH.
Meronuka pemeHus 3a7ad Ha BBIYMCIEHUS MAacCOBOM JOJIM pacTBOPEHHOI'O BEIIECTBAa B
pactBope. Bunapl KOHIEHTpaumii: INpoLeHTHas W MossipHasd. llepexon or oxHoro Buza
KOHLEHTPALUH K APYTOMY.

Ilpaxmuueckas wacmy: pelIeHUE 3a1a4 N0 JAaHHOW TeMe; IPUTOTOBJIECHUE PACTBOPOB € 3aIlaHHOU
KOHIIEHTpaluel MyTeM BhITapuBaHus, pa30aBieHusl, J00aBJIEHHEM PaCTBOPUMOTO BEILIECTBA.

3akoHBI NPUPOABLI B MMPe XUMHMHU. MeTouKa pemeHns 3a7a4 Ha HaX0KJICHUE OTHOCUTEIbHON
MOJIEKYJIIDHOM MacChl, Ha BBIYKMCIICEHHE OTHOIICHWM MacC 3JJIEMEHTOB B BEIIECTBE, Ha
OIIpEeZICIIEHNE MAaCCOBOU JIOJIM XUMHUYECKOTO JIEMEHTA B BEIIECTBE, HA HAX0XKIEHNE KOJIUYECTBA
BEIIIeCTBA MO0 €ro Macce M HAaoOOpOT, HAa BBIBEJCHME MpocTeimeil (Gopmysbl BelecTBa Mo
MacCOBBIM JIOJISIM 3JIEMEHTOB B COEIMHEHUH, HAa PacdeT YUCIA CTPYKTYPHBIX €IMHUILl IO Macce,
KOJINYECTBY BELIECTBA MU 00BEMY.

Ilpakmuyeckas uyacmu: pELIEHWE TUIIOBBIX 3a/ady Ha JAHHYI0 TeMmy; o(opMIieHue 3ajaad;
00CyX/IeHUE pallMOHAIBHBIX CITIOCOOOB peIICHUs.



O3anaveHHble ra3pl. MeTonuka pemieHus 3a/a4 Ha OMpeesieHne OTHOCUTENBHON MIOTHOCTH
rasa u HaxOXJCHHE MO HEH OTHOCHUTEIHHOM MOJICKYJISIPHON Macchl. MOJISIpHBI 00BEM Ta3oB.
Hopmanensie ycnoBus. [IpuHIuOBl pemieHus 3agad Ha: ONpeaesieHHe Macchl razoo0pa3zHoOro
BElIeCTBa MO €ro 0o0beMy, MPU HOPMAaJbHBIX YCIOBHSX; BBIYHCIEHHE 00BbEMa Ta3000pa3HOTo
BEIIECTBA [0 €ro KOJWYECTBY;, OmNpeieieHHe (OpMyJbl BEIIECTBA IO MAaCCOBBIM JIOJISM
3JIEMEHTOB ¥ OTHOCUTEJIbHOU IJIOTHOCTH Tasa.
Ilpaxmuueckas uacmo: HaXOXKAECHUE U OOCYXJACHHE paAllMOHAIBHBIX CIIOCOOOB PELIEHMS 3a/ad.
Cocrasnenue 3a1a4 1o TeMaM 1-ro rojga oOydeHus ¥ X 3aluTa.
Hrorosoe 3ausiTue. O6006menue marepuana. O0Cyx1eHUE U MOABEICHNE UTOTOB KOHKYPCOB.

2 200 oOyuenusn
BBoaHoe 3aHsATHE. 3HAKOMCTBO C IIPOTPAMMOii, CTPYKTYpO# M 3aa4aMu 2-TO ToAa O0yUYeHHS.
Omnpenenenne pexxuma 3aHstuil. [IpoBeneHne MHCTPYKTa)ka MO TEXHUKE OE30MAaCHOCTH IMPHU
paboTe ¢ XMMHYECKMMH BEIIECTBAMH U B KaOuHeTe XuMuH. IloBTOpeHHE HM3y4eHHBIX paHee
METOJIOB, CIIOCOOOB U IMPUEMOB PEILICHUS 3a/1a4.
O3aayeHHble HEOPraHUYeCKHe BellecTBA. (3a1a4d Ha M30BITOK OJHOTO W3 BEUIECTB, BBIXO[
NPOJYKTa, MPUMECH W pacTBOpbl). MeToauka perieHus 3aJad M0 XUMUYECKHUM YpaBHEHUSIM.
Haxoxnenne wMaccel (KoiuMyecTBa BeEIECTBA, OO0bEMa) NPOAYKTOB PEAKIUH 110 Macce
(KomMYecTBY BelIeCTBAa, 00BEMY) MCXOJHBIX BEIIECTB. 3aKOH OOBEMHBIX OTHOIICHUN Ta30B H
NPUMEHEHHE €r0 NMPHU PEIIeHUH 3a1a4. TepMOXMMHUYECKHEe YpaBHEHHS M TUIBI 33/1a4 10 HHM.
Haxoxnenue macchl MPOAYKTOB PEAKIMHM, €CIM HM3BECTHBI MAcChl JABYX HCXOJHBIX BEIIECTB
(3amaun Ha u30bITOK). OmnpenerceHUe MaccOoBOM WM OOBEMHOHM JIOJNM BBIXOJA MPOJYKTA.
Haxoxnenue maccel win oO6beMa MPOAYKTOB pEaKIMHU IO H3BECTHOW Macce WM 00beMmy
HCXOJHOIO BEUIECTBa, cojepikauiero npumecu. HaxoxxneHue macchl (KOJIMYECTBA BEILECTBA,
o0BbemMa) MPOyKTa peakluy M0 UCXOJHOMY BEIIECTBY, HAXOISAIIEMYCSl B PACTBOPE.
Ilpaxmuueckas yacms: penieHHE 3a1a4 MO JaHHBIM T€MaM; COCTaBJICHHE aJIFOPUTMa PELICHUS
9TUX TUIIOB 3a/la4y; CaMOCTOsITelIbHAs paboTa MO COCTaBJICHHUIO 3a7a4 M O(GOPMIIEHUIO HX Ha
KapTOYKax JJIsl UCMIOJIb30BAHUS HA YPOKAX XMMUHU.
Oxucanresb - OH «rpadureiby». PacctaHoBKka KOI(QUIIMEHTOB B PEAKIUAX C y4aCTHEM
HEOpPraHMYECKUX BEIIECTB METOJaMH 3JIEKTPOHHOr0 0ajaHca U NOJypeakLui.
Ilpaxmuuyeckas yacms.: 0TpabOTKA HABBIKOB MO PaCCTAaHOBKE KOA((UIIMEHTOB B OKHCIUTENBHO-
BOCCTAHOBUTEINIFHBIX PEAKIIHMIX C YUaCTHEM HEOPTraHHYECKUX BEIIECTB.
OT 0IHOr0 HEOPraHM4YecKOro BemlecTBa K Apyromy. OCHOBHBIE KJIACChl HEOPraHUYECKHUX
COEIMHEHUI U UX XMMHUYECKHE CBOMCTBA, CIIOCOOBI mosydyeHusi. CrocoObl mepexoia OT OJIHOTO
KJlacca K JPyromMy ¢ MOMOIIBIO Pa3IMYHBIX XUMUYECKUX peakiuii. MeToauka pemeHus 3aaay ¢
UCTIOJI30BaHUEM «IICTIOUKH MIPEBPAIICHHIT.
Ilpaxmuyeckas uyacms: pelIeHUE 3aJad Ha «IIETIOYKU TMPEBpAlIEHUN» U HAXOXKICHHE MacChl
(xonmuyecTBa BeUIeCTBa, 00beMa) BEIIECTB.
AnaauTudeckas Jaboparopusi. KadecTBeHHbIE peakiMM Ha KaTHOHBI: BOJOPOAA, aMMOHUS,
cepebpa, nuTHs, Kanusa, Hartpus, Kanbius, Oapus, wmenu(Il), >xenmeza(ILIIl), amomuHus.
KauecTBeHHBIE peakIuu Ha aHUOHBI: XJIOPHUI-UOH, CylIb(aT-uoH, HUTpPAT-UOH, (ocdaT-uoH,
Cynb(QUI-MOH, KapOOHAT-WOH, XPOMAaT-HOH, THIPOKCUA-HOH. [IpaBmia TexHUKH 0e30macHOCTH
npu paboTe ¢ XUMUYECKUMHU BEIIECTBAMH U MPHU paboTe B KAOMHETE XUMHUH.
Ilpakmuueckaa wacme: pelIeHUE SKCHEPUMEHTAIbHBIX 3a/a4 Ha OIpe/ieJIeHHE BEIECTB B
pacTBope, ¢ TMOMOIIBI0 KaueCTBEHHBIX peakuuil. [lom0op 3aHMMATENBHBIX OMBITOB IS
XUMHYECKOro Beuepa, ux orpaborka. IlpoBenenue Beuepa «YauBuUTENbHAs XUMHs!» U €ro
ananmu3. CocraBieHue cOOpHHKa 3a/1a4 0 HEOPTaHUUECKOW XMMUHU.
HUrorosoe 3ansatue. O60o6menne marepuana. [lonBenenune mroroB. OOCyxkIeHHEe COOpHUKA
3a/1a4 10 HEOPTaHUYECKOU XUMHUH.

3 200 oOyuenus
BBoaHoe 3ansATHE. IHCTpYKTaX MO TEXHMKE 0€30MAaCHOCTH. 3a/laui TPETHETro roja o0ydeHHUs.
Tematuka 3aHATHA. B3auMOCBA3P HEOPraHMYECKOM XHMMHM C OpPraHMYECKOM XHMMHEH.
Opranuyeckue BeIecTBa.
Ilpakxmuueckas wacms.: cemunap «OKuBas u HeXXUBast IPUPOAAN.



HeusBecTHoe oprannyeckoe BemiecTBo. CrocoObl HaxOXXJICHHS MOJICKYJISIPHOH MaccChl
BEILIECTBA: [0 MAaCCOBBIM JIOJISIM BXOJAIIMX XUMHUYECKHUX 3JEMEHTOB; IO OTHOCUTEIHHOM
IUIOTHOCTH  JAaHHOTO  BeEIIecTBa IO KaKOMy-IMOO Tra3y U  TMPOAYKTaM  CrOpaHus.
Ilpakxmuueckaa uyacmyb: pelIeHHE 3a7ad Ha HAXOXKJICHHE MOJEKYJISIPHOH (opmyIbl BeliecTsa.
CocraBnenue 3aja4 u ydacTue B KOHKYpce «O3anaub apyral»
Ot6op wuHTEpecHBIX 3amad nans cOopHUKa «O3amaueHHass XUMHS Ui FOHBIX XHMHKOBY.

O3anaveHHble opraHuveckue BemecTBa. OCOOCHHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIHM C
y4acCTHEM OpPraHUYECKUX BELIECTB.

Ilpaxmuueckasn wacmys: pelIeHUE 3a1a4 110 XUMUYECKUM YPAaBHEHUSIM C Y4aCTHEM OPraHUYECKHUX
BCIIECTB HAa HAXOXIACHHE MAacchl (KOJWYECTBA, 00bEeMa), MPOAYKTOB pEaKIMu II0 Macce
(konuuecTBy, 00BEMY) HCXOJHBIX BEUIECTB; HA HAXOXJICHHE MPOJYKTOB PpEAKIUHU, €CIU
W3BECTHBI MAacChl 2-X HCXOJHBIX BEIIECTB (3a7auyd Ha HW30BITOK); HAXOXKJICHHE MAacChl WIIH
o0beMa TMPOAYKTOB pPEAKIMH 10 HU3BECTHOM Macce WM 00beMy HCXOJHOTO BEILIECTBA,
cojepIKalleil IpUMECH.

[ToaroroBka yyamuMucs AUAAKTHYECKOrO MaTepuasa; y4acTUE B IIKOJIBHOM W TOPOJCKOM
OJIMMITUAJAX; COCTABIICHUE 3aIaHUN IO XUMHH ISl HHTEJUIEKTYaJIbHOTO MapadoHa.

OT 0IHOT0 OPTaHMYECKOT0 BEIIeCTBA K IPYroMy.

OCHOBHI)IC KJIaCChI OpFaHI/I‘ICCKI/IX COeI[I/IHeHI/If/'I. XI/IMI/I‘-ICCKI/IG CBOfICTBa U OCHOBHBIC CHOCO6I)I
NOJIyYCHHUsI OpraHudeckux BemiecTB. OCHOBHBIE CIIOCOOBI MEPEX0jia OJHOTO Kilacca K JAPYroMy.
FeHeTI/ILIGCKaﬂ CBA3b OpFaHI/I‘-ICCKI/IX BCIICSCTB C HeOpFaHI/I‘ICCKI/IMH BCIICCTBAMMU. HyTI/I Hepexona
OT OpraHUYeCKHX BEIIECTB K HEOPraHUYECCKHM.

Ilpakxmuueckas uacmov: OCYHMIECTBICHHE IICTIOYEK IMPEBPAICHUI W pEHICHHE [0 HUM 3ajad.
CocraBieHue 1IeTI0YeK MPEBPAICHH U 00CYKICHUE PAIIMOHATIBHBIX CIIOCOOOB MEpexo/ia.

Oprannyeckne BellecTBa OKHUCJISIOTC W BoccTaHaBauBawTesi.  OcoOeHHOCTH
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX PEAKIIMU C YYaCTUEM OPraHMYECKUX BellecTB. PaccraHoBka
KOD(p(UIIMEHTOB B HHUX METOJaMHU DJEKTPOHHOTO OajaHca W METOAOM MONypeaKIUi.
Ilpakxmuueckas yacmy: paccTaHOBKa KOA((UIHMEHTOB B YPAaBHEHUSAX C YUaCTHEM OPraHUYEeCKUX
BEIIECTB,  COCTABIIEHHE  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil.  OdopmieHue
JTUAAKTHYECKOr0 MaTepuaa: KapTOUKH ¢ 3aJaHUSIMH, COCTaBJIEHHE KPOCCBOP/IOB.

AHanuTHdeckas Jiaboparopus.  KadecTBeHHble peakIUU Ha aJKaHbl, HEIpeleIbHbIE
YIJI€BOAOPOABI, OJHOATOMHBIE MpEJeNbHbIE CIHUPTHl, MHOTOATOMHBI CHHUPTHI, (EHOJBI,
abJIeTU/Ibl, KapOOHOBBIE KHUCIOTHl (OCOOEHHOCTh MYPaBBbUHOM KHCIOTBI), OE€IKH, KUPBHI,
YTJIIEBOJBI.

Ilpakmuueckas uyacmu: peUIEHHE SKCIEPUMEHTANBHBIX 3a7ad Ha ONpEAEICHUE OPraHUYeCKUX
BEIIIECTB B pacCTBOPE; MOJyYEHHUE MbLIa B 1aOOPaTOPUU.

Pa3paboTtka nporpamMmsl U ydacTue B Bedepe 3aHUMaTeIbHON XUMHUU.

Hrorosoe 3ansitue. O600IIEHNE MaTepHualia MO PEUICHUIO 33a4 C Y4acTHEM OpPraHMYeCKHX
BEILIECTB.
Ilpaxmuueckas yacmy: 00CyXaeHNe COOPHUKA 337a4 IT0 OPTaHMYECKON XMMHUH 1 €T0 3aIIUTa.

4 200 o0yuenusn
BBoaHoe 3ansitme. VHCTpyKTax Mo TeXHUKE OezomacHOCTU. 3anauu 4-oro roja oOydyeHHs.
Temaruka 3austuil. [Ipogopuenranus.
Ilpakmuueckas yacmo: BBIBICHUE 3HAHUM U YMEHHUM 10 PELICHHUIO 3a1a4.

OT B0O/10POJA 10 KCEHOHA. DJIEKTPOHHBIE U Tpaduueckue GopMysbl aTOMOB U MOHOB, OOJIBIINX
Y MaJIbIX MEPHOIOB.



Ilpaxmuyeckas yacms: HANMCAHHUE SJEKTPOHHBIX M Tpaduveckux (GopMya aTOMOB U HOHOB,
OOJBIIMX M MAaJBIX TMEepuojoB; cemMuHap «OT HaTpus N0 aproHa» (WHTEpecHbIe (AKTBHI O
XUMHYECKHUX DJIEMEHTAX).

O3aavyeHHasi CKOPOCTh XMMHUYeCKO# peakuuu. O3a1aueHHOe XUMHYECKOe pAaBHOBECHE.
Ilpakmuueckas wacms: penieHre 3a7a4 Ha OMPEICIICHUE CKOPOCTH PEAKIIMHU 110 U3MEHEHUSIM
KOHIIEHTPALUH BEUIECTB, IaBICHUHU, TEMIIEPATYPHI; HA ONPEIEICHUE KOHCTAHThI PABHOBECHS; HA
CMEIIIEHUE XMMUYECKOTO PABHOBECHS, ITyTEM U3MEHEHHUS TEMIIEPATYPhI, TaBICHUH,
KOHIIEHTpALU BEUIECTB, ICUCTBUE KaTaau3aTopa.

BrlimonHeHNE SKCIEPUMEHTAIBHONW PabOThI, TOKA3BIBAIOIICH, YTO BIUSHUE PA3IUYHBIX YCIOBUH
CIIOCOOHO U3MEHSTh TEUCHHE XUMHUUECKOU PEaKIIUH.

«PacTtBopumbIe» 3amaum. Buapl KoHIEHTpanuil: mpoueHTHas U MoispHas. Ilepexon omHoro
BUJA

KOHLEHTpauuu K apyromy. CMmemmBanue pactBopoB. Meroa kpecta. [IpumeHenne pactBopoB B
ObITy. [IpMeHeHne pacueToB B )KU3HH.

Ilpaxmuueckas uacmu: pellleHUE 3a7ady Ha CMELIMBAHUE DPACTBOPOB; IEPEXOJ OJHOIO BHUIA
KOHIIEHTpauuii k 1pyromy. [Ipurorosienue paccona u cupora onpeeeHHON KOHIEHTPaIHH.

3agaun ¢ XUMHYECKOro mpou3BoacTBa. CuHTe3 amMmuaka. IIpou3BOACTBO CEPHOM KHUCIOTHI
KOHTAKTHBIM CIIOCOOOM.

Ilpakmuueckass uwacmov: pelleHWE 3aga4 HAa TUIOHYHBIC TEXHOJOTHYCCKHUE IPHEMBI
MPOMBINIJICHHOTO TIONYyYSHUS aMMHaKa W CepHOM KHCIOTBl. COOOMEHUs ydYamuxcs o
BRKHEUIIMNX XUMHUYECKUX IMPOU3BOJCTBAX BelIecTB. [10Ar0TOBKA M ydacTHE B OJIMMIIHAJE I10
XUMHUUN.

Osagavennble Metauibl. Meramnel LILIII rpynn rnaBeeix nmoarpynn. MeTaabsl mOOOYHBIX
noarpynn. Ux ¢usnueckue u XuMu4eckrue CBOMCTBa, CIOco0b! oay4eHus. [Ipumenenue.
Ilpakxmuueckaa wacmv: pelICHHE 3aJad HAa OCHOBHBIE CBOMCTBa MeTaiioB. CocTaBieHHE U
pelakTUpOBaHMeE 3aj1ay sl COOpHHUKA

Osagavennbie Hemerawabl. Hemeramner [V,V,VLVII rpynn rnmaBasix mnoarpymnm. Hx
¢uznyeckue U XMMHUYECKHE CBOMCTBA HEMETAJIOB, UX CHOCOOBI MOJYYEHHS] U NPUMEHEHHE.
OCHOBHBIE COEIUHEHMSI.

Ilpakmuueckas yacme: pelIeHUE 3aa4 HA OCHOBHBbIE CBOMCTBAa HeMeTaysioB. CocTaBieHUE U
pellakTUpOBaHMeE 3aj1ay Al COOpHHUKA

O0o0menue. OOoOmEHHe M 3akperuieHue Marepuana. KoMOMHHMpOBaHHBIE 3ajjauydl 10
HEOPraHWYECKOM M HEOPraHWYeCKOM XHMHUH. TecTOBbIE 3aJaHusl MO HEOPraHWYEeCKOM |
OpPraHUYeCcKO XUMHHU.

Ilpakmuyeckas uyacms: pPEUICHWE KOMOWHHPOBAaHHBIX 337ad MO0 OPraHUYECKOH U
HEOPraHMYeCKOW XUMMHU; BBIMOJIHEHHE TECTOBBIX 3aJaHuii; paboTa Ha KOMIIbIOTEpax IO
BBITTOJIHEHUIO TECTOBBIX 331aHUH; COCTaBlIeHHE abOoMa 3a1a4 «O3amaueHHass XUMUSD).
CocraBieHne OHKCHEPUMEHTANbHBIX 337ay, WX 3alluTa M BblmosHeHHe. CMOTp 3HaHMIA.

Hrorosoe 3ansitue. Ilogsenenue utorop roga. IlogseaeHrne uTOroB 3aHATHI 3a 4-¢ roaa.

I[Inanupyemble pe3ybTaThbl H GOPMBI HX ATTECTALUH
[Tocne 1-oro roga oOydeHwus
3agauu U3 CTAKAHA C PACTBOPOM.
Obyuarowuecs O0NHCHLL 3HAMD.
® 0 PacTBOPE U €ro COCTABHBIX YaCTAX;



® OCHOBHBIC BHJbl KOHIIGHTpAIIMA pACTBOPOB: TPOICHTHAsT © MOJSApHAS;

® OCHOBHBIC IIyTH IE€pPEX0Jia OT OJHOTO BHJA KOHIICHTPAlMH K JOPYroMy, YMETh HX
MPUMEHSTH B pacueTax;

® OCHOBHBIC OTpaciy MPOU3BOJCTBA B HAPOJHOM XO3SIMCTBE, TNIE NPHUMEHSIOTCS
pacyeTsbl
Ha PaCTBOPHI.
3aKoHBI MPUPOIBLI B MUPE XUMHUH.

® OCHOBHBIC 3aKOHBI M TIOHSTHS XUMHH: aTOM, MOJICKYyJa, OTHOCHUTEIbHAs aTOMHAas
macca,
OTHOCHTEJIbHASI MOJICKYJISIpHAs Macca, KOJUYECTBO BEUIECTBA, MAaccoBasl JOJII XHUMHUYECKOTO
DJIEMEHTA B BEIIECTBE, HOPMAIbHBIC YCJIOBHSI, 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA, 3aKOH
ABorazipo, uncio ABoraapo;
Obyuarowuecs 00NIICHbL yMemb:

e yMeTh TMPOU3BOAMWTH pacueThl Ha ONpEACICHHE TIPOLUCHTHOH W  MOJISIPHOM
KOHLEHTpaLHi
pacTBopa;

e yYMETh OMNPEICIATh MAaCCOBYIO JIOJIFO PAaCTBOPEHHOTO BEIIECTBA B PaCTBOPE;

® YMETh IPOU3BOJUTH PACUETHI C UCIIOJIH30BAHUEM OCHOBHBIX 3aKOHOB M MTOHSTHIA.
O3agadeHHbBIE ra3bl.
Obyuarowuecsi 00NHCHLL 3HAMD.

® 00 0OCOOCHHOCTSIX CTPOCHHS Ia3000pa3HbBIX BEIICCTB;
Obyuarowuecs 00NHCHLL YMemb:

® [IPOM3BOJIUTH PACUEThl HA OMPECIICHUE OTHOCUTEIBHON IJIOTHOCTH T'a3000pa3HOTO
BCIIECTBA, OIPEICIIMB KOTOPYH) BBIUYUCIUTh OTHOCHTCIBHYI) MOJIEKYJSIDHYIO — MAaccy
ra3000pa3HOro BEIIECTBA;

® BBIYMCIIATh Maccy ra3o00pa3HOTO BeUIeCTBa 10 €ro 00bEMY, MPH HOPMAIBHBIX
YCIIOBHSIX, C UCTIOJIb30BaHUEM MOJISIPHOTO o0beMa ra3oB u HA000POT;

® OIpPEACIATh MOJICKYJSIPHBIC (POPMYJIBI BEIIECTB MO MAaCCOBBIM JIOISIM XHMHUYECKUX
9JIEMEHTOB ¥ OTHOCUTEIBLHOMN TIOTHOCTH Ta30B;

® COCTaBJISITH 33/1a4YU TI0 JAHHBIM TeMaM;

[Tocne 2-oro roga oOyueHus
O3aayeHHbIe HEOPraHUYeCKHe BellecTBA.
Obyyarowuecs 00NHCHbL 3HAMD:

® 0 XUMHYECKUX PEAKIIHSX, UX BHJIAX;

® OCHOBHBIE IPUHIIUIIBI PEIIEHU 3a/1a4 [0 XMMUYECKUM YPaBHEHUSM, UCIIONb3Ys
3HaHUS
MepPBOTO TOJ1a OOYUCHHUS;

Obyuaiowuecs 001HCHbL YMEMb .

e JenaTh BBIYMCICHUS 10 XHMHUYECKHM YpaBHEHHSIM Ha HaXOXICHHE MAacChl
(KoJMuecTBa) MPOAYKTOB PEAKIIMU 1O Macce (KOJIMUYECTBY) BCTYMAIOIIUX B PEAKIUIO BELIECTB U
Hao000poT;

e pemaTh 3aJaud M0 XUMHUUYECKUM YpaBHEHUSIM, B KOTOPBIX Y4aCTBYIOT Ia3000pa3HbIe
BEIIIECTBA, C UCIIOJIb30BAHUEM 3aKOHA 0OBbEMHBIX OTHOILIEHHUH ra3oB;

® TIPOW3BOJUTH PACUETHI IO TEPMOXUMHUYECKUM YPaBHEHHSIM;

® MPUMEHSATh METOJUKY pPELIeHHs 3aJad 10 XUMHUYECKUM YPaBHEHUSM, €CIIU OJHO
U3 pearupyrollyux BEIIECTB JaHO B M30BITKE MJIM HEAOCTATKE; Ha BBIXOJ MPOAYKTA; MPUMECH;
pacTBOPHI;

® IPOM3BOJIUTH BBIIEC YKAa3aHHBIE pacueThl 10 XUMUYECKUM YPAaBHEHHSIM M COCTABIATh
3aJ]1auM, UCTIOJIb3Ys 3HAHUS O CBOMCTBaX HEOPTaHMYECKUX BEIICCTB;

OxucanTesb - OH «rpaduTe/IbY.
Obyuarowuecs 00NHCHBL 3HAMb.



® 00 OKHCIINTENIbHO-BOCCTAHOBUTENBHBIX PEAKLIUAK; 00 OKUCITUTENAX U
BOCCTAHOBUTEJSIX; 00 OKUCIUTEIBHBIX U BOCCTAHOBUTEIBHBIX MPOIIECCaX;
Obyuarowuecsi 00NHCHLL YMEMb !
® ONpENeNATh CTENIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB;
e paccTaBisATh KOA((UIHMEHTH B XUMHUYECKUX PEAKIHUSAX METOAaMH 3JIEKTPOHHOTO
OaslaHca U MOJIypeaKIuii;
® [IPUMEHSTH MOJyYEHHBIE 3HAHUS B PACCTAaHOBKE KOI(PPHUIIMEHTOB B OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIMIX C yUaCTHEM HEOPraHMYECKUX BEIIECTB.
OT 01HOT0 HEOPTrAHMYECKOI'0 BellecTBA K IPyromMy.
Obyuarowuecs 00HCHBL 3HAMb.!
® XMMHYECKHE CBOWCTBA M CIIOCOOBI MOJyYEHHs] OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COECIUHCHMIA,
Obyuarowuecsi 00NHCHLL YMEMb !
® OCYIIECTBIIATH LIETIOUKY MPEBPALICHHH, C yYaCTHEM HEOpraHMYEeCKHX BEIIECTB;
e peulath U COCTaBIATH 3a]a4u MO LIETIOYKE MMPEBPALCHUII;
® BBIICTIATH [VIABHOE U aHAJTM3UPOBATH MIPU OCYIIECTBICHUH [EMOYKH MPEBPAIICHUH.
AHanuTHYecKasi JJabopaTopusi.
Obyuarowuecs 00NHCHBL 3HAMb!
® 11 COOITIOIAaTh MPaBHJIA TEXHUKH OE€30MIaCHOCTH MPH paboTe C XMMHY BEIIECTBAMU,
® IMETh MPEICTABICHUE O KAYECTBEHHBIX PEAKIUAX U UX IPUMEHEHHH,
Obyuarowuecs 00NHCHLL YMemb:
® MIPOJIENBIBATH KAYECTBEHHBIE PEAKIIN Ha OCHOBHBIC KATUOHBI U aHHOHBI
HEOPraHUYECKUX BEILIECTB;
® [PUMEHSTh TOJYYCHHBIC 3HAHWA TPU PEIICHMH M COCTaBJICHUM 33Jad Ha
OTIpeJIeJICHUE BEIECTB B PACTBOPE;
® BECTH HCCIIEIOBATENIbCKYIO PabOTy IO OMpPEeIeICHUI0 XUMUYECKUX BEIECTB.

[Tocne 3-ero rona o0y4yeHus
Heu3sBecTHOe Oprannveckoe BeliecTBo.
Obyuarowuecs 00NIHCHbL 3HAMD:

e 00 OCOOEHHOCTSAX CTPOEHHUS OPraHUYECKHUX BEIIECTB, WX MHOro00Opasuu, HX
CBOMCTBAX;
Obyuaiowuecs 001HCHbL YMEMb .

® HAXOJUTh MOJICKYJSIPHYIO (POpPMYITy OPraHHYECKOTO BEIIECTBA 110 MAacCOBBIM JOJISIM
XUMHUYECKHX HJIEMEHTOB, 110 MPOJYKTaM CrOPaHUS U OTHOCUTENIbHOW IJIOTHOCTH €ro MapoB IO
KaKoMy-Ju0o rasy.
O3anayeHHbIe OPraHuYecKHe BellecTBa.
Obyuarowuecs 00NHCHLL 3HAMD.

® 0COOEHHOCTH XMMUYECKHX MPOLIECCOB C YYaCTHEM OPIaHUYECKUX BEIECTB.
Obyuaiowuecs 001HCHbL yMEMb .

® TPOU3BOJUTH pPAaCUYEThl MO XWMHYECKOMY YpPaBHEHHIO W COCTaBJSTH 3aladdl C

y4acTHeM
OpPraHMYeCKHX BEIIECTB Ha HAXOXICHHWE MacChl (KOJMYEeCTBA) TMPOAYKTA PEaKIHH WIH
UCXOJIHBIX  BEIIECTB, Ha TMPHUMECH, BBIXOJ MPOAYKTa, HU30BITOK M  HEJOCTAaTOK;
OT 0IHOT0 OPTraHMYECKOr0 BEIIeCTBA K IPYromMy.
Obyuarowuecs 00NIHCHLL 3HAMb !

® XUMHYECKUE CBOMCTBA U CITOCOOBI IMTOYYEHUS] OPraHMYECKUX BEIIECTB;
Obyuarowuecsi O0NHCHLL YMemb.

® OCYHIECTBJIATh M COCTABIATH ILEMOYKY MpPEBpAaIleHH ¢ y4yacTHEM OpPraHWYeCKHUX

BEIIICCTB;



e pemiaTh pa3jMYHbIC BUIBI 337ad IO IEMOYKEe NPEBPAIICHHUN C HMCTIOIb30BAHUEM
OpPraHUYECKHX BEIECTB;

e pemiaTh ¥ COCTABJIATH 33/1a4l MO I[IETIOYKAM MPEBpAIleHU, KOTOPbIe YKa3bIBAIOT Ha
B3aMMOCBSI3b HEOPTAaHWYECKHUX BEIIECTB C OPTaHUYECKUMU;
OpraHuyeckne BelecTBAa OKUCISIIOTCS M BOCCTAHABJIHBAIOTCS.
Obyuarowuecsi 00NHCHLL YMEMb !

® pPacCTaBIATh KOI(PQPHUIMEHTH B OKUCIUTEIBHO-BOCCTAHOBHTEIBHBIX PEAKIHIX C
y4acTUEM OPTaHUYECKUX BEIIECTB METOJIOM IJICKTPOHHOTO OalaHca U METOAOM TOJypeaKInii;

® COCTaBJISITh OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC PEAKIINH.
AHaJuTHYeCKas JadopaTopusi.
Obyuarowuecsi 00NHCHLL 3HAMD.

® TEXHMKy O€30macHOCTH TIpu paboTe C OpraHMYECKUMH  BEUICCTBAMU;

e  KAUECTBEHHBIC  pEaKIMH  HA  PA3IMYHBIC  OPraHUYECKHUE  BEIIECTBA;
Obyuarowuecsi 00NHCHLL YMEMb !

® NPUMCHSATH MOJYYCHHBIC 3HAHUS O KAYSCTBEHHBIX PEAKIUSAX, NPU PEUICHUU U
COCTaBJICHUHM JKCIICPUMEHTAIBHBIX 3a7a4 Ha OMNpPEICICHHEe OPraHWMYECKUX BEIIECTB B
pacTtBope;

e paboTarh C XHMHYSCKHMH BCIISCTBAMH U XUMHUYECKHUM OOOpPYIOBaHUEM;

[Tocne 4-ro rona oOy4yeHwUsI
OT BOIOPO/1a 10 KCEHOHA.
Obyuarowuecs 00NHCHYL:
® 3HATh CTPOCHUE ATOMA;
® YMETb, UCIIOJIb3YS TIEPUOJUUCCKYIO CUCTEMY JICMEHTOB, H300pakaTh SJICKTPOHHBIC U
rpaduveckue GopMyIbl aTOMOB U HOHOB JJIEMEHTOB.
O3aayeHHasi CKOPOCTh XUMHYeCKOi peakuuu. O3ajaueHHOe XUMHYECKOe PABHOBeCHE.
Obyuarowuecs 00NHCHYL:
® 3HATh M YyMETh MPHMEHATh HA TMPAKTHKE OCHOBHBIC MPHHIUIBI TMPOTEKAHUS
XUMHYECKHX
pEeaKIuii;
® yMeThb MPOU3BOAMTH pacueTbl U COCTABIATH 3aJaud Ha OIpeJleIeHue CKOPOCTU
XMUMHYECKON peaKInii, KOHCTAaHThI PABHOBECHS;
® yMETh OCYIIECTBIISITh CMEIICHHE XWMHUYECKOTO pPaBHOBECHS, ITyTeM H3MEHEHUS
TeMIIepaTyphbl, JaBJIeHHs, KOHIIEHTPALUil BeleCTB, AeUCTBUE KaTalu3aTopa.
® YMETh MMPOrHO3UPOBATH TEUCHNE XUMHUECKUX PEAKIINH.
«PacTBOpHUMBIE» 3aaYH.
Obyuaiowuecs 001HCHbL YMEMb .
® IPOM3BOJIUTH PACUEThl HAa ONpECIICHIE KOHIIEHTPAIMA PaCTBOPOB MPH CMEITHBAHUN
pacTBOpOB;
® C TIOMOIIBIO PA3JIMYHBIX BUJIOB PACUETOB MEPEXOTUTH OT OJTHOTO BHJa KOHIIEHTPALIUI K
Apyromy.
3agauM ¢ XMMH4eCKOro Npou3BO/ICTBA.
Obyuarowuecs 00NHCHLL 3HAMD.
® NIPOMBIIIUIEHHBIE CIIOCOOBI MOTY4YEHUSI aMMUAKa, CEPHOM KUCIIOTHI,
® 0 BaXXHEHIINX XMUMUYECKHUX 3aBOJIaX 10 MOJYYSHHIO XMMUYECKHX BelecTB B Poccuu
u
CaparoBckoii o0nacT;
® 0 BIIMSTHUM XMMHYECKHX TIPOU3BOJICTB HA KOJIOTHYECKYIO OOCTAHOBKY MECTHOCTH.
Obyuarowuecs O0NHCHLL YMemb:
e pemarb W COCTaBJATh 3a7adydl IO THUIMHYHBIM TEXHOJOTHYECKHM TIpHEMaM
MPOMBIIIICHHOTO TTOJTYYeHHUSI aMMHUaKa H CEPHOW KHCIIOTBI;



O3a1avyeHHbIE METAJLIbI.
Obyuarowuecsi O0aHCHbL:
® 3HATh OCHOBHBIC CBOMCTBA U CIIOCOOBI TIOJyYEHUS] METAIIJIOB;
® yMETh NMPUMEHSTH MOJIY4YEeHHbIE 3HAHUS MPHU PELICHUU 33/1a4 Ha OCHOBHBIE CBOICTBa
u
CIIOCOOBI TIOTYYEHUS METAJUIOB;
® YMETh COCTABJISITh YPaBHEHUS AJIEKTPOJIN3a U peliaTh M0 HEMY pa3jMYHbIe TUIIbI 3a/1a4.
O3anavyeHHbIE HEMETAJLIBI.
Obyuarowuecs 004CHYL:
® 3HATh OCHOBHBIC CBOIMCTBAa HEMETANIOB, WX PACIOJIOKEHHE B MEPHOAMYCCKON
TabnuIe,
OCHOBHBIE CITIOCOOBI MOTyYEHUST;
® yMETh NMPUMEHSTH IMOJYYCHHBIC 3HAHHUS TPH PEIICHUU PA3JIMYHBIX TUIIOB 3a/a4d Ha
OCHOBHbBIE CBOMCTBA HEMETAJUIOB U UX COEIMHEHUM;
® yYMETh OCYHIECTBJIATh W COCTABJIATh TCHETUYCCKUE IICMIOYKH, IMOKA3hIBAIONINE Ha
B3aMMOCBSI3b HEMETAJUIOB U METAJLIOB.
ITo okoHYaHHUM Bcero Kypca aeTH OyayT yMeThb:
e pemiaTh M COCTABJIATH 334U C MCIOIH30BAHUEM HEOPTaHUYECKHX W OPTaHMYECKUX
BEIIECTB OCHOBHBIMHU CIIOCOOAMHU U METOIaMU;
® MPUMEHSTH TCOPCTUUYCCKUE 3HAHUS TIPU PEIICHUH 3a/1a4;
® pemiaTh W COCTaBJISATh KOMOMHHPOBAHHBIC 3a/1a4d C YYacTHEM OPTaHUYCCKUX U
HEOPraHUYECKUX BEILIECTB;
® BBITIOJIHATH PA3IMYHBIC BUJIBI SKCIIEPUMCHTABHBIX 3a7a4;
® HAXOJUTh PAMOHAIBHBIA CITOCOO PEIICHHSI ONIPEICIICHHOM 3a/1a4H;
® rpaMOTHO 0GOPMIIATH 337a4u;
® paboTaTh C TECTOBBIMU 33/IaHUSMU MO KHUTAM U C UCIIOJIb30BaHUE HH(POPMAIITOHHBIX
TEXHOJIOTHIi;
e podeCCUOHATBLHO OPUEHTUPOBATHCS.

OcHoBHBIMHU (popMaMH NOJBe/ICHUS] UTOTOB U OLleHKH Pe3yJIbTATOB 00y4eHHS M0 KaKIA0H
TeMe SBJSIIOTCA: KOHKYpCHas 3allluTa pELIEHHBIX M COCTABJICHHBIX 3a/ad; CEMHHApBI;
AKCIIEPUMEHTAJIbHBIE U MIPAKTHYECKHE paboThl B opMe OTUETa O MPOJIEIAaHHON padoTe; yyacTue
B OJIMMITMAJaX U UHTEJUIEKTYyaJIbHBIX MapadoHax; CMOTp 3HAHUH U T.1.

Komnuiexc oprann3anoHHO-Nearorn4ecKuX yca0Bui
OueHovyHbie MaTepHAJIbI.

ITporpammoii npeycMOTpEHBI TPH YPOBHS YCBOEGHUS y4eOHOIO MaTepHara.
IIepBblil ypOBEHB - TOIYCTUMBIN. YYalIuics IIPU BBINIOJHEHNUN 3a/1aHHsI OITMPAETCS Ha TIOMOIIb
Iejarora: Hy>KJ1aeTcsl B JOIOJHUTEIbHBIX MTOSCHEHUX, TIOMOILH, ITOOLIPEHUH IEUCTBU.
Bropoii ypoBens - cpenHuil. Yuamuiics MoKeT paboTaTh CaMOCTOSTENIbHO, ONTUPAsICh Ha
CJIOBECHBIM KOMMEHTapH U IEMOHCTPAIUIO IeHCTBHM nejaroroM. BeinomiaHser paboty B
COOTBETCTBUU C IIOCTABJICHHBIM yCJIOBHEM. MIHOrIa Hy ) AaeTCs B AOTOTHUTENBHBIX OSICHEHUSAX
CO CTOPOHBI Ilefarora.
Tpetnil ypoBEHb - BBICOKMH. YUaluics CIPaBIsAETCs ¢ NOCTABICHHBIMU 3aa4aMHU
CaMOCTOATEINIBHO, HE HY)KJAETCS B JOIMOJIHUTEILHON IIOMOIIY CO CTOPOHBI IIEAAr0ra, CTapacTcs
WCITOJIB30BATh HA 3aHATHH YK€ UMEIOIINECS 3HAaHUS U YMEHUS, TBOPYECKH MOJIXOJIUT K
BBIIIOJIHCHUIO 3a/IlaHUN.
KpurepusimMu ycnemHoro 0CBOEHHUs MPOrpaMMbl MOKHO CUUTATh:

e CTENeHb MPOSBICHUS CAMOCTOSTEILHOCTH B padoTax;

® CTEeNeHb CIOKHOCTH PadOTHI, €€ 00BEM;

e CyObeKTHBHAs, 00bEKTHUBHAS HOBU3HA BBIITOJHEHHONW PabOTHI.



MeToanyeckue MaTepuabl
MeToabl 00yyeHus1:
O hekTuBHOCTh y4eOHO-BOCHHUTATENHFHOTO Mpoliecca B OOBEANHEHUN TIPU peai3aluy JaHHOU
IporpaMMbl  00ECIICUMBACTCS HCIIONB30BAaHUEM CIEAYIOIIMX IEeJarorndeckux TEXHOJIOTHH,
CHOCOOCTBYIOIIMX aKTUBHU3AIMHU TTO3HABATEIBHOM S TEIbHOCTH 00YUaIOIINXCSL:
1. JMYHOCTHO OPUEHTUPOBAHHEIC;
2. IPYIIIOBBIE;
3. HCCIIEI0BATEILCKOTO (IPOOIIEMHOT0) OOyUCHNUS;
[TpenycmoTpeHa camocTosTeNbHast paboTa 00ydarommxcsi, 1 CBOOOIHOE CaMO00pa30BaHuE.
Peanu3amust aHHBIX T€IarOTMYECKUX TEXHOJOTHI TO3BOJISAET BBHIOOP ¥ HCHOJIB30BaHUE
pa3sHOOOpPa3HBIX METOJ0B 00y4YeHHs1, (OPM OpraHU3alUU U POBEICHHS 3aHATHIA.
Jlns peanuzanyu TaHHOW IPOrpaMMBbl HCHOJIB3YIOTCS pa3IMUHbIC METO/IbI O0YUCHHUSI.
CrnoBecHblE METOABI - pacckas, YTEHHE HAy4yHOW JUTeparypsl, Oecena, AUAajor, KOHCYIbTAIMS,
oObsicHeHue. Mcnonp30Banue 3TOro MeTo/a pa3BUBAET MBIIIUICHUE U BHUMAHUE.
Harnsiniaeie MeToIbI - HCIIOIB30BAHUE HATIISIIHBIX MAaTepUAIOB: KAPTUHBI, IJIaKaThl, (hoTorpaduu,
TaONMUIBI, CXEMbl, MOJENIHM, BHICOMATEPHANbI, HATypaJbHbBIC HAIJIAAHBIE  MOCOOUS,
JIEMOHCTPALMOHHBIE ONBITHL. DTH METOJbl MTPAIOT OOJBIIYI0 POJIb B PEaH3alMU MPOrPaMMBI,
TaK KaK HarJIsHO MO3BOJISIOT JACTSIM U3Y4YUTh O0BEKT MIIH OTACIBHBII MpoLecc.
[IpakT4ecknue METO/IbI — pEeIIeHHE MPAKTUIECKUX 3a]a4, TBOPYECKHE CAaMOCTOSTEIbHBIE pabOoThI,
pa3HOO0Opa3HbIE UTPBI, KOHKYPCHI, BAKTOPHHBI, KPOCCBOPBI. DTH METOABI Pa3BUBAIOT HHTEPEC K
YUCHHIO, AaKTUBU3UPYIOT T[IO3HABATENBHYIO JIEATENBHOCTh, pa3BUBas WX  MBIIUICHUS,
NPaKTHYECKUE HABBIKU U YMEHHUSL.

®opMbl 3aHATHII: UHIMBUAYaAJIbHAS U TPYIIOBas paboTa; aHAJIU3 OIIMOOK; CaMOCTOSITEIbHAS
paboTa; COpEBHOBaHME; 3a4€T; MEXIPEIMETHbIE 3aHATUSA; [PAKTUUYECKHE  3aHATHS,
JKCHEpUMEHTaIbHAs padoTa; KOHKYPCHI IO COCTABJICHHIO 33Jay Pa3HOro THUIA; KOHKYPCHI IO
3alllUTE COCTABJICHHBIX YYalIUMKCS 3a/1a4.

MeToabl 1 IpHEMBbI OPraHU3ALMHU Y4e0HO-BOCIINTATEIBHOI0 Npolecca: 00bsiICHEHUe; paboTa
C KHUTOM; Oecela; 1eMOHCTPAallMOHHBIN MOKa3; YIPaKHEHUS; IpaKTH4ecKasi paboTa; penieHue
TUIOBBIX 33J1a4; METOJIbl — YAaCTUYHO-TIOMCKOBBI, HCCIIE10BATEIbCKUI, 1a00paTOPHBIi,
MHAUBHUAYaJIbHOTO O0yUYEeHUs; COCTABICHHE PA3HOr0 THUIIA 33]1a4 U KOMIUIEKTOBAHHE UX B

JIbOOM JIJIS1 MCTIOJIb30BaHMSI HA YPOKaX XMMHUHU; COCTaBICHHE XMMUYECKHX KPOCCBOP/IOB;
MPUTOTOBJICHHE PACTBOPOB BEILLIECTB ONpPEAEICHHON KOHIEHTPALUHU AJI UCTIOJIb30BaHUs UX Ha
IPaKTUYECKUX paboTax Mo XUMHH.

Oo0pa3oBaTeibHbIe NeAArornyecKkrue TeXHOJIOTHU

- WupuBuayansHoe oOyueHue — (Gopma, MOAETb OpraHM3aluu y4eOHOro mpolecca, npu
KOTOPOM: YYMTEIb B3aMMOJACHCTBYET JIMIIb C OAHMM YYEHHKOM; OJMH  Yydalluiics
B3aMMOJICHCTBYET JMILIb CO CpEICTBaMU OOy4deHHs (KHUTH, KOMIIblOTep W T.1.). ['1aBHOe
JIOCTOMHCTBO HMHJIMBUAYAJIbHOTO OOYYeHHMS — OHO TIO3BOJISIET TIOJHOCTBIO aJanTHPOBAaTh
coJiep’KaHue, METO/Ibl U TEMIIbl yUeOHOU AESITEeIbHOCTH peOeHKa K €ro 0COOEHHOCTSM, CIIEAUTh
3a KaXJbIM €ro JEHCTBUEM U ONepaluedl NpU PELICHUH KOHKPETHBIX 3a/ay; CIECIUTh 3a €ro
NPOJABMKEHUEM OT HE3HaHUs K 3HAHUIO, «BHOCHUTb BOBpPEMSI HEOOXOJUMBbIE KOPPEKIHH B
JeSITeIbHOCTh Kak OOyyaromerocsi, TaKk M YYHUTENIs, IMPHUCIOCA0NMBAaTh UX K IOCTOSHHO
MEHSIOLIEICs, HO KOHTPOJIUPYEMOM CUTYaLlUU CO CTOPOHBI YUUTEINSI U CO CTOPOHBI YUEHUKA.

- TexHonorus rpynmnoBoro oOyueHHs MO3BOJISET OKa3blBaTh MHIUBUAyaJbHas MOMOIIb
KQKIOMY HYKJIAIOLEMYCSl B HEH YYEHHKY, KaK CO CTOPOHBI YUUTEINsl, TAK U CBOUX TOBapHILEH.
[Tpu »>TOM 3HAHUS KOHKPETH3UPYIOTCS, MPUOOPETAIOT TMOKOCTh, 3aKPEIUIAIOTCS MMEHHO IMpHU
00BsICHEHUH c1a00MYy OJHOKIIACCHUKY.

— Texnonorus mnpobremMHOro oOy4YeHHUS MPEArNoyiaraeT Co3/JaHue IO0J PYKOBOJCTBOM
npenojiaBaTenss MpOOJEMHBIX CHUTyallMd W aKTUBHYIO CAMOCTOSITEJIBHYIO JIeSITeNbHOCTh
yyalxcs MO HMX pa3pelieHuio, B pe3yjbTaTe 4Yero M MPOUCXOJUT TBOPYECKOE OBJIAJICHUE
npoeCCHOHATBHBIMI 3HAHUSIMHM, HaBBIKAMH W YMEHHSMH U Pa3BUTHE MBICIUTENbHBIX
CHOCOOHOCTEH.



- TexHomorust MUCTAHIIMOHHOTO OOY4YeHHS - OCYIIECTBISETCS C mpeobiajaHueM B
y4eOHOM TpoIecce TUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHH, (hOpM, METOOB M CPEICTB
oOydeHHUs, a TakKe C HCIIOJIb30BaHHEM HWHGpOpMAIMu u 00pa3oBaTENbHBIX MAaCCHBOB CETH
Nurtepner.
- TexHONIOTHS HCCIENOBATENBCKOW NIEATETHPHOCTH OCHOBBIBACTCS HA TPEICTABICHUU
y4allerocss B POJIM HCCIENOBATENs, MPOBOISIIETO SKCIEPUMEHTAIBHYIO paboTy, CBA3aHHYIO C
MIOWCKOM OTBETOB Ha Pa3HOOOpPAa3HbBIC BOIPOCHI B 00JIaCTH TIO3HAHUS U PA3BUTHS.
JuaaKkTuyecKue MaTepUuasibl: Ta0JIHIIBI, CXEMbI, COOPHHKH 33724, TEMaTUICCKUE MPE3CHTAIINH,
BUJICOMATEPHAIBL.

YcaoBus peasusaunu
Oo6opynoBanue: Iludposas (kommnbroTepras) nadoparopust (IIJI) Brmrowaromass B ceOs:
MPOrPaMMHO-AIMAPATHRI  KOMIUICKC, JAaTYUKOBYKD CHUCTEMYy — KOMIUIGKT y4eOHOro
00OpyIOBaHUs, BKJIIOYAIONIMA H3MEPUTEIBHBIA OJIOK, HHTepdeldc KOTOpOro MO3BOJISIET
obOecrieunBaTh CBSI3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U HAa0Op JATYMKOB, PETUCTPHUPYIOIINX
3HAYCHUS PA3ITUYHBIX (PU3UUCCKUX BEITUYMH; HAOOPHI XMMHUYECKHMX BEIIECTB 110 HEOPraHHYECKOU
Y OpraHUYeCKON XUMHH, I XUMHYECKOTO aHaIM3a; XUMHUYEeCKoe 000pyI0BaHNE U XUMUYECKas
nocyna.



Cnucok Jaureparypbl
Cnmcok JuTepatypsl JJIA NeAarora:
1. Axodd, P. MckyccTBo pemenust mpoodsiem. M.: Mup, 1982;
2. Anamoswuy, T.I1., BacunbeBa, I'.11., MeukoBckuii, C.A. COOpHUK OJIMMITHATHBIX 331324 110
xumun. Munck: Haponnas acsera, 1980; borossnenckas [.b. [Tytu k TBopuecTBy. M.: 3HaHue,
1981;
3. Eppirun, JI.11., umkul, E.A. Metoauka peuienus 3aaad no xumun. M.: IIpocsemienue,
1989; KonkypcHbIi k3aMeH M0 XuMuHM: PykoBojaCTBO [uisi abutTypreHToB. B 6 4. // mon pen.
H.E. Ky3pmenko. M.: U3n-so MI'Y, 1992;

4. Ky3ssmenko, H.E., Epemun, B.B., IlonkoB, B.A. Xumus ajis IIKOJIBHUKOB CTapIIUX
KJIACCOB W MOCTYMaIKX B By3bl. M.: JIpoda, 1995;

S. Kymnapes, A.A. Yuumcs pemats 3anauu no xumuu. M.: Ilkona-IIpecc, 1996;

6. JIngun, P.A., Monouko, B.A. Xumus mais abutypueHtoB. OT cpeaHel IIKOJIBI K BY3Y.
M.: Xumus, 1993;

7. Cemenos, M.H. 3agaun o XMMHUM MOBBIIIICHHOW CIIOXXHOCTH ISl aOUTYpUEeHTOB. B 4 4.
JI.: U3p-Bo JII'Y, 1991;

8. Cyposuesa, P.I1., Capunkuii, C.H. 3aganus mo XumMuu A CaMOCTOATEIbHOM paboThI

yuamuxcs. M.: IlpocBemenue, 1991; Xumunueckme ommmnuanet B mkoie. /Coct. C.H.
[Tepuatkun. M.: HITO «O6pa3oBanuey», 1997;

9. Xomuenko, I'.H., Xomuenko, N.I'. 3agaun no XumMuu 175 NOCTYNAOIMIKX B By3bl. — M.:
Hosas Bomna, 1997,

10. Irpemmnep, I'.'U., Xoxmnosa, A.M. Meroauka pelieHus pacyeTHBIX 3a7ad MO XUMHH:
[Tocobue mst yuurens. M.: [Ipocsemenue, 1998.

Cnucok JiuTepaTypsl IS AeTeil 1 poauTesei

Epbirun, J.II., D'paboseiii, A.K.3amaun u npumepsl MO XUMHU C MEXIPEIMETHBIM
coaepxanueM (cnenmnpeametsl). M.: Beiciias mikona, 1989;

KonkypcHblii sk3amen mo xumuu: PykoBoiactBo mans abutypuentoB MIY. Ilox pen.
H.E.Ky3smenko. M.: U3n-Bo MI'Y, 1993;

Ky3smenko, H.E., Epemun, B.B., IlonkoB, B.A. Xumus 1151 IIKOJBHUKOB CTapIIUX KJIacCOB U
noctynaromux B By3sl. M.: JIpoda, 1995;

Kymnapes, A.A. Yuumes pewats 3azaun no xumuu. M.: Ilkona-IIpecc, 1996; Jlunun P.A.,
Monouko B.A. Xumus ans abutrypuentoB. OT cpeHel KOsl K By3y. M.: Xumus, 1993;
Cemenos, M.H. 3agaun mo XMMHUu MOBBIMIEHHOW CIIOKHOCTH A7sl abuTypueHTtoB. B 4 4. JI.: U3x-
Bo JII'Y, 1991;

[TyzakoB, C.A., Ilonkos, B.A. Ilocobue mo XMMuM A HOCTYNAOIIMX B BY3bl. Bompocsl,
ynpaxHeHus, 3a1a4i. OOpasipl SK3aMeHallMOHHbIX OnseToB. M.: Briciias mkona, 2000;
Copoxkun, B.B., 3notHukos, 2.I". Xumus B tectax: [locobue /i MIKOIBHUKOB U aOUTYPHEHTOB.
CII6: Xumus, 1996;

Cyposuesa, P.II., CaBunkuii, C.H., BanoBa, P.I'. 3aganus no Xxumuu Jjisi cCaMOCTOSATEIbHON
pabotsl yuamnuxcs. 2-e uzn. M.: [Ipocsemenue, 1981;

Xomuenko, I'.I., Xomuenko, W.I'. COOpHUMK 3agay MO XUMHM Ui TOCTYHAIOIIUX B BY3BI:
Yuebnoe mocodue. 4-¢ uza. M.: Hosas Bomnaa, 2002;

10. Xomuenko, I'.I1. Xumus a1 noctynaromux B By3bl. M.: Beicias mkoina, 2000.

Iudposbie 00pazoBaTeibHbIE PeCYpPCHI
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.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-a1cd26d56d67
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41

http://www.maratakm.narod.ru/.



http://www.maratakm.narod.ru/

