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IHosicHUTEJILHASA 3aNIUCKA

Pabouas nporpaMMa BHEYPOUHOH NESTETLHOCTH «XUM3HalKa» s netei 14-15 mer.
ocHoBaHa Ha KoHuenuuu pa3BuTHs JONOIHUTENIBHOTO 00pa3zoBanus neteil (Pacnopsokenue
[TpaButensctBa P® ot 4 centsadps 2014 r. Ne 1726-p). IloctanoBnenuu ' maBuoro
rocygaapcTBeHHOro caHutapHoro Bpada P® ot 04.07.2014 Ne 41 «O6 yrBepxaenuu CanlluH
2.4.4.3172-14 «CaHATapHO-IMUACMHOIOTHYECKHE TPEOOBAHUS K YCTPOUCTBY, CONCPKAHUIO U
OpraHu3alMK pexumMa padboTsl 00pa30BaTENbHbIX OPraHU3alMH JOMOJIHUTENBHOIO 00pa30BaHus
JEeTeN»
Pazpaborana B coorBeTcTBuU ¢ [Ipnkazom MunucrepcTBa oOpazoBanus U Hayku Poccuiickoi
®enepaunu ot 29 aBrycra 2013 roga Ne 1008 «O nopsiike opraHu3aluy U OCyIIECTBIICHUS
00pa3oBaTeNbHON EATEIBHOCTH 110 JOTIOJIHUTEIbHBIM 00111€00pa30BaTe/IbHBIM IPOrpaMMaM;
IIporpamma kypca «XHuM3HalKa» UMEET €CTECTBEHHOHAYYHYIO HAIIPABICHHOCTbD.
KonnyecTBo 4acoB, BbIICIEHHBIX B IIKOJBHOM KypCe Ha PaKTHUECKUE paboThl, HEJOCTATOYHO
U1 TIOJTHOTO ycBoeHus npeaMeTa. C HOMOILBI0 IPOrpaMMbl «XUM3HaHKa» HIKOJIbHUK
IPUOOPETET U 3aKPENUT IKCIIEPUMEHTAIbHbIE HABBIKHM B pa0OTE C BELIECTBAMU, BBITOJIHSAS
MIPaKTUYECKHE 3aJaHMsI PA3IIMYHOTO YPOBHS CI0KHOCTH, YBUJIUT HACTOSALINN XUMUYECKUNA
HKCIEPUMEHT, a HE €r0 KPaCOYHOE MYJIbTUMEIUITHOE MOJICIMPOBAHUE, OCO3HACT PAKTUYECKYIO
LIEHHOCTh XMMHUYECKHUX 3HAHUH, UX OOILEKYJIbTYpHOE 3HauUeHHE /i1 00pa30BaHHOI'O YeJIOBEKa.
CopepxaHue Kypca CyIIECTBEHHO PACIIUPSIET KPYro30p MKOJIbHUKOB, 103BOJISIET
MOBBICHTH YY€OHYIO MOTHBAIIHIO YYAIIUXCS ¥ IPOBEPUTH CBOM CIIOCOOHOCTH B 00pa30BaTeIbHON
00JIACTH «XUMUSI».
[IpakTuueckasi HalpaBJIEHHOCTh M3Y4aeMOI'0 MaTepuana AejaeT JaHHbIH Kypc OYeHb
akTyajabHbIM. KpoMe Toro, copepxanue Kypca Mo3BOJISET YICHUKY JH000r0 ypOBHS
BKJIIOYHMTHCS B yU€OHO-TI03HABATENBHBIN IPOIIECC, IPEAToiaraeT pa3sHoo0pas3rue BUI0B
JeSITeIbHOCTH yJaluXcsl, paboTy ¢ pa3IMYHbIMU UICTOUHUKAMU HH(OpPMALIUHU, B TOM YHCIIE U
UHTEPHET - pecypcaMu.
Llenb nporpammsbi: Co3ianue ycioBul JUisl pa3BUTUS U CAMOPa3BUTHS JINYHOCTH IIKOJIbHUKA,
(dbopMHpOBaHKE Y yHaluXcs ITyOOKOro M yCTOMUMBOrO HHTEpeca K MUPY BEILLECTB U
XUMHUYECKUX MPEBpaIIeHU, IproOpeTeHre HeOOX0IMMBIX IKCIIEPUMEHTAIbHBIX U
MHTEJJIEKTYaJIbHBIX YMEHUN U HAaBBIKOB 110 JJAOOPAaTOPHON TEXHUKE.
JlaHHast 11€7Ib TOCTUTaeTCs PEUICHUSIMU CIEAYIOUINX 3a1a4:
e  YruiyOuTh U PaCIIMPUTh 3HAHUA B 00JIACTH XUMUH;
e Pa3BuBarh yueOHbIE yMEHUs 00yUaIOIIUXCSl: YMEHUS pad0TaTh C HAYYHOM U CIIPAaBOYHOM
JUTEpaTypoii, 0000111aTh, CUCTEMAaTU3UPOBATh MaTEpUAL;
e Bocnutanue 6epexHOro OTHOLICHHUS K OKpYXKarolllel cpejie U CBOEMY 3/10POBBIO.
e Jlponomxuts popMHUpPOBaHUE HABBIKOB MCCIIEI0BATEILCKON IESTEIHHOCTH;
e  Pa3BuBarh NpakTHUECKHE YMEHHUS, HABBIKH Pa3paOOTKHU U BHIIOIHEHHUSI XUMHUECKOTO
AKCIIEPUMEHTA, IPAKTUUECKUX SKCIIEPUMEHTANIbHBIX 33]1a4.
e dopmupoBaHHE y MIKOJBHUKOB IIPUEMOB CAMOCTOATEILHON NIO3HABATEIILHOU
NeSITeNIbHOCTH, CBSI3aHHBIX C METO/IaMHU U PUEMaMH Hay4yHOT0 NT03HaHUs (HaOI0AeH S,
OTIBITHI, CPAaBHEHHE, ONMCaHKE, KIACCUPUKALMS U T.11.).

e (Co3gaHue negarorn4eckux CUTyalil yCemHoCTH JUIsl HOBBILIEHHS] COOCTBEHHOMN
CaMOOIIEHKH U CTaTyca y4dalluxcs B I71a3aX CBEPCTHUKOB, IIEarOroB U POAUTENEN;
e CopelicTBUe B MPOPOPUEHTALIMH IKOJIBHUKOB.
e ®dopmHpOBaHKE Y yYalllUXCsI HABBIKOB 0€30M1aCHOT0 U TPAMOTHOT'O O0paIeHUs C
BEIIECTBAMU;
[Inanupyemsble pe3yabTaThl OCBOCHHUS Kypca
JInaHOCTHBIE:



+ dopmMupoBaHuE LETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKH;

+ ®opMUpOBaHKE OTBETCTBEHHOT'O OTHOILIEHUS K YYEHUIO, TOTOBHOCTH U CTIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOPA30BaHUIO, OCOZHAHHOMY IIOCTPOEHUIO WHINBUAYAIbHON
00pa30BaTeNbHON TPAEKTOPHUH C YIETOM YCTOMYMBHIX TTO3HABATEILHBIX HHTEPECOB;

+ ®opMHUpOBaHNE KOMMYHUKATHBHON KOMIIETEHTHOCTH B 00pa30BaTebHON, yueOHO-
HCCIIEIOBATENLCKON 1 TBOPUECKOM I€ATEIbHOCTH;

*@opMUpoOBaHUE TO3HABATENIbHOMN U MH()OPMALIMOHHON KYJIbTYPbl, HABHIKOB CAMOCTOSTEIHHON
paboThl ¢ yueOHBIMU TOCOOUSIMH, KHUTAMH, TOCTYITHBIMA HHCTPYMEHTAMH U TEXHUYECKUMU
CpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

* ®opMHUPOBAHKE OCHOB IKOJIOTHYECKOTO CO3HAHUS i HEOOXOJUMOCTH OTBETCTBEHHOTO,
OepeKHOro OTHOIICHUS K CBOEMY 3/I0POBBIO U OKPYXAIoIIeH cpene;

* Pa3zBuTue roTOBHOCTH K PEILICHUIO TBOPUECKHX 3324, YMEHHUS HAXOIUTh aJIeKBaTHBIE CIIOCOOBI
MOBE/ICHUS Y B3aMMOJICHCTBHSI C TApTHEPAMH BO BpeMsl YIeOHOU 1 BHEYUEOHOU JIeATEIHHOCTH,
CIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYAIlUU U ONEPATUBHO MPUHUMATh OTBETCTBEHHBIE
pelieHus B pa3IM4YHbIX TPOYKTUBHBIX BUJIAX JEATEIHHOCTH.

MeranpenmeTHsie:

* OByafieHNe HaBBIKAMH CaMOCTOSITENIbHOTO MIPHOOPETEHUSI HOBBIX 3HAHHM, OpraHu3aluu
y4eOHOMU JesITeNbHOCTH, IOUCKA CPE/ICTB €€ OCYIIECTBICHHUS;

* YMeHue IUIaHUpOBaTh MyTH JOCTUKEHUS 1ieJIel Ha OCHOBE CaMOCTOSITEIIbHOTO aHaJIn3a
YCIIOBUH U CPEACTB UX JOCTHKEHUS, BBIICIATH AllbTEPHATUBHBIE CIIOCOOBI IOCTHXKEHUS LIS U
BBIOMpaTh Hanboree 3P PEKTUBHBIN CIIOCO0, OCYIECTRIISITh IO3HABATEIBHYIO PEIICKCHIO B
OTHOIICHUU ACHCTBUIA MO PEIICHUIO YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

* YMeHue moHuMaTh npooieMy, CTaBUTh BOITPOCHI, BHIJIBUTATh THIIOTE3Y, AaBaTh ONPEACIICHNUE
MOHATHSIM, KJIaCCU(PUIIUPOBATH, CTPYKTYPUPOBATH MaTepuall, MIPOBOAUTH SKCIIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO IMO3HIIHIO, (DOPMYITHPOBATH BHIBOBI U 3aKITIOUCHHS;

* YMeHue COOTHOCUTH CBOM JICUCTBUS C TUIAHUPYEMBIMH Pe3yJbTaTaMU, OCYIIECTBISATh
KOHTPOJIb CBOEH IEATEIIbHOCTH B IIPOLIECCE TOCTUKEHUS Pe3yNbTaTa, ONPEAEsATh CIIOCOOBI
JEHCTBHI B paMKax MPeJIOKEHHBIX YCIOBUH U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JICHCTBHS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyalluew;

* ®opMHUPOBaHKE U PA3BUTHE KOMIETEHTHOCTH B 00JaCTH UCIIONF30BAaHUSI HHCTPYMEHTOB H
TEXHUYECKUX CPEICTB MHPOPMAIIMOHHBIX TEXHOJIOTHH (KOMIIBIOTEPOB U IIPOTPAMMHOTO
o0ecrnieueHns) Kak HHCTPYMEHTAIbHO OCHOBBI PAa3BUTHI KOMMYHUKATHUBHBIX U TTO3HABATEIBHBIX
YHUBEPCAIbHBIX YU€OHBIX ICUCTBUIA;

* YMeHue co3aBaTh, IPUMEHATh U TPE0OPa30BhIBATH 3HAKU M CUMBOIIBI, MOJIENIA M CXEMBI TSI
pelieHrs yueOHbIX U MO3HABATENbHBIX 33/1a4;

* YMeHue u3BIeKaTh HHPOPMAIIHIO U3 Pa3IMYHBIX HCTOYHUKOB (BKIIFOUYAsi CPEACTBA MAaCCOBOM
nH(pOpMaIuy, KOMITaKT-IUCKU y4eOHOr0o Ha3HaueHus, pecypchl IHTepHeTa), cBOOOIHO
M0JIb30BaThCA CIIPABOYHOM JTUTEPATYPOd, B TOM YUCIIE U HA SJIEKTPOHHBIX HOCUTEIISIX,
co0Jr0/1aTh HOPMBI HH(POPMAITMOHHON U30UPATEILHOCTH, ITUKH;

* YMeHue Ha IPAKTUKE MOJIb30BATHCSI OCHOBHBIMU JIOTUYECKUMHU ITPUEMAMHU, METOAMH
HaOII0IeHN s, MOICTTUPOBAHUs, 00BICHEHUS, PEIIEHUS TPOOIIeM, TPOTHO3ZUPOBAHUS U IP.;

* YMenue pabotats B rpyiie — 3QGeKTUBHO COTPYAHHYATH H B3aUMOJCHCTBOBATH HA OCHOBE
KOOPJAMHAIINH PA3JIMYHBIX MMO3UIIMHA MPY BEIPAOOTKE OOIIIETO pelieHUs B COBMECTHOM
NeSTeNbHOCTH, CITYIIATh MapTHEpa, GOPMYIHPOBATh U ApTyMEHTHPOBATH CBOE MHEHHE,
KOPPEKTHO OTCTauBaTh CBOIO MO3UIIUIO i KOOPAUHUPOBATH €€ C MO3HIINH ITAPTHEPOB, B TOM
YHCIIe B CUTYaIlUU CTOJIKHOBEHUSI MHTEPECOB; IPOAYKTUBHO pa3pemiaTh KOH(PIUKTH Ha OCHOBE
y4eTa HHTEPECOB U MO3UIIMHA BCEX €0 YIaCTHUKOB, TTOMCKA U OIICHKU aTbTePHATUBHBIX
Coco00B pa3penieHuss KOH(IUKTOB.

[IpenmeTHsIE:

B no3naBatensHOI cepe: naBaTh onpenenaeHus H3y4YeHHBIX MMOHSATHI; OMUCHIBATh
JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEIFHO MPOBEACHHBIC XMMHUYECKUE IKCTICPUMEHTHI; OIHCHIBATH



Y pa3nu4aTh N3y4yeHHBIC BEIIECTBA; KIACCU(DUIIMPOBATH U3YUCHHBIE OOBEKTHI U SIBICHUS;
JIeNIaTh BBIBOJIbI U YMO3AKIIIOUEHUS U3 HaOIIOIEHUI; CTPYKTYpUPOBATh U3yUYEeHHBIA MaTepuai u
XUMHUYECKYI0 HH(GOPMAIIUIO, TOTYYEHHYIO U3 IPYTUX HCTOYHUKOB; O€30MacHO 00palaThCs
BEIIECTBAMHU, TPUMEHSICMBIMU B IOBCETHEBHOM JKU3HH.

B nieHHOCTHO - OpHEeHTalMOHHOM cdepe: aHATM3UPOBATh U OLIEHUBATH MOCIEACTBUS JUIS
OKpY’KaroIen cpeibl OBITOBOM U MPOW3BOICTBEHHOM JESTEIILHOCTH YEIIOBEKA, CBSI3AHHOM C
HCIOJIb30BAHUEM XMMHUYECKUX BEIIECTB.

B tpynoBoii cepe: mpoBOAUTH XUMUYECKUN IKCTIEPUMEHT.

B cdhepe 6e3omacHOCTH )KU3HENEATEITLHOCTH: COOIOAATH MpaBHiia 6€30MacHOro 00paIieHus ¢
BelIeCTBaMU U Ja00PaTOPHBIM 000PYIOBAaHHEM.

[TnanupoBaHus pe3yabTaToOB 0CBOeHUs Kypca: OOpa3oBaTenbHbIe pe3yibTaThl (POPMHUPYIOTCS B
JesITeIBbHOCTHOH (hopMe ¢ MCTIONIb30BaHUEM CIIEAYIOUINX MeTo10B: [IpoBeeHne mpakTHIeCKUX
3aHSTHUNA, YTEeHHE XUMUYECKON HayYHO — MOMYJISIPHOM JINTEPATYPhl, MOATOTOBKA IPOEKTOB,
BBITIOJTHEHUE YKCIIEPUMEHTAIBHBIX U IPAKTHYECKUX pabOT, HAOIIOICHUSI, SKCIICPUMEHT,
IBpHCTHYECKas Oecena,

OcHoBHble hopMbl: ['pyrinoBas, ”HANBUAYAIbHAS, GPOHTATHHAS.

Mecro npeamera B yueOHOM 1utane: [IporpamMmma BHEYPOUHOM IEATEIBHOCTH 110 XUMUHU
«XuM3Haiika paccuntana Juist oOydarommxcst 14-17 ner cpokom Ha 1 rog oOyuenus. Beero 34
yaca, 1 3aHATHE B HEJCIIO.



KAJIEHJAPHO - TEMATHUYECKOE IINIAHMPOBAHUE YPOKOB
«XUM3HAUKa»

VYuurens: Harosnupsiaa H.B.

KomnyectBo yacoB Bcero 34uac., B Hegento 14ac.

Paznen Ne Tema ypoka
3aHd 8-11
THUA KJI
Tema 1.BBegeHue B 1 BBonHoe 3ansiTHe. TexHuka 6e30macHOCTH pH paboTe B
3KCMEePUMEHT (4 u). XHMHYECKOH J1abopaTopu. 05.09
2 O0opynoBaHue KaOMHETa XUMHU. PeakTUBBI, UX KIIaCCUPHUKALIUS, 12.09
XpaHeHHe, pacoBKa. XpaHEHUE MaTEPHAIIOB U PEAKTHBOB B '
XUMHYECKOH J1abopaTopuu
3 Xumuueckas nocyna. [Ipuroronenue pacTBOpOB B XUMHUECKOM 19.09
nmabopaTopuu.
4 [TpuroroBneHne pacTBOPOB B XUMHIECKOH Ta00PAaTOPHH 1 B 26.09
OBITY.
Tema 2 OcHOBHBIE KJIACCHI 5 OKCHBI M UX CBOMCTBA. 03.10
HEOPraHMYeCKuX '
coenunennii (114).
6 Kucnots! 1 ux cBoiicTsa. 10.10
7 OcoOeHHOCTH B3auMOACHUCTBHS KOHIIEHTPUPOBAHHOK CEPHOM 17.10
Y a30THOM KHCIIOT C METaJlJIaMHU.
8 OCHOBaHHS U X CBOMCTBA. 24.10
9 AMGoTepHbIe THAPOKCHIBI ¥ MX CBOWCTEA. 31.10
10 Coiu 1 UX CBOICTBA. 14.11
11 DNEKTPOTUTHYECKAS TUCCOIHALINS STIEKTPOIUTOB B BOJAHBIX 21.11
pactBopax. Peakuuu HoHHOTO 0OMEHa
12 | Peaxium noHHoro oomMeHa 28.11
13 | I'maponus coneil. 05.12
14 | 'uaponus coneit pa3nuyHOro TUMA. 12.12
15 MusepanbHbIe yIOOpeHHS 19.12
Tema 3.I'eHeTHYecKkast 16 | I'eneruueckue psizpl MeTaia (Ha IpUMepe KalbLus U MeIH),
CBSI3b M€Ky OCHOBHBIMH 28.12
KJIACCAMH HEOPTraHWYECKUX
coequHenmii (3 u).
17 | I'eneruueckue psiasl HeMeTasa (cepsl U dpochopa) 09.01
18 | B3aMMOCBS3b Pa3IMYHBIX KJIACCOB HEOPraHUYECKUX BELIECTB. 16.01
Temad.MeTannbl. 19 | UzydeHue CBOWCTB MPOCTHIX BEMIECTB M COSANHEHUH S- 23.01
HemeTtan nbl (6 v). SJICMCHTOB.
20 KauecTBeHHbIE peakIy Ha KATHOHBI HIEIOYHBIX U 30.01
HIEJI0YHO3EMEIBHBIX METAIJIOB.
21 | XKecTkocTh BOJIBI. 06.02




22 | Bomopom u ero cBoicCTEa. 13.02
23 | N3yueHue CBOMCTB MPOCTHIX BEUIECTB U COEIUHEHUN P- 20.02
3JIEMEHTOB.
24 | V3yyenue CBOMCTB MPOCTHIX BEIIECTB U COSMHCHMH O- 27.02
3JIEMEHTOB.
Tema S. IIpakTukym.(6 4). 25 Pemenne skcriepiMEHTANIBHBIX 3a7a4 110 TEME 06.03
«MeTasl ¥ UX COEIUHEHMS».
26 | Pemenne skciepuMeHTaNbHBIX 33]1a4 TI0 TEME 20.03
«OmemenTsl | A— Il A - rpynm '
TIEPHOINYECKOM TaOIHIIBI XUMIUECKUX SIIEMEHTOBY.
27 | Pelenue sxciepuMeHTaNbHBIX 3a/1a4 [10 TEME 27.03
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX COESIUHEHUI»
28 Pemenune sxkciepuMeHTaNbHBIX 3a1a4 110 TEME 03.04
«QNEKTPOIUTUIECKAS AUCCOLUALINS
29 Pemenue sxcriepuMeHTaNbHBIX 32,124 IO 10.04
HEOPTraHUYECKOW XUMUI»
30 | Peluenue mpakTHYECKUX PaCUETHBIX 3024 17.04
Tema 5.0BP(3 u). 31 OkucnureapHbIe CBONCTBA IEPMAHTaHATA KNS B PA3TTHIHBIX 24.04
cpenax
32 | OxucnutenbHbIE CBOMCTBA AUXpOMAaTa Kajlus 08.05
33 | DnekTpoiu3 pacTBOPOB. 15.05
Tema 6. [ToaBeneHue HTOTOB 34 | lloaBeneHre UTOTOB 3aHATHI KPYXKKa. 22.05
3aHATHI kpyxka. (1 4).
Coneprxanue uzyuaemoro kypca (34 gac)
HaumenoBan JJIeMeHTBHI coflep KAHuUs Ne Tema ypoka TpedoBanus K ypoBHIO | Bujg
He  pasgena yp HOATOTOBKH  00y4alOMUXCA(MTO | KouTpos
TIPOrpamMMbI (1o paspeiry) OK JOJIKHBI 3HATH, YMETh) .
a
Temal.Beene | [IpaBuiia GezonacHon 1 | BBoaHoe 3aHsTHE. 3naTth: [IpaBuina Ge3omacHoi
Hue B paboThI B KaOMHETE XUMHUH, TexHuka 0e30macHOCTH paboThl B KAOMHETE XUMHUHU Hrpa

IKCIIEPHMEHT
(4 a).

M3y4deHHUE NPaBHII TEXHUKH
6€301acHOCTH M OKa3aHHs
NepBOM NOMOIIH,
UCIIONB30BaHHE
MPOTHBOIIOXKAPHBIX CPEJICTB
3amuThl. Mrpa o texHuke
6e3omacHoCTH

npH paboTe B XUMUYECKOH
mabopaTopHH.

YMeTb 0Ka3bIBaTh MEPBYIO
IIOMOIIb




3HAKOMCTBO C Pa3IMIHBIMHI O06opynoBaHue KabuHeTa 3Harb: paBuiIa OTYEeT O
BUAAMU KJIaCCUPUKAITHN XUMHHU. PeakTuBEI, NX Ki1accu(HKALMIO, XPAaHEHUE, | HPOIEI
XUMHYECKHX PEaKTUBOB U KJIACCU(DHKAITHS, (hacoBKy peakTuBOB aHHOM
MPaBUJIAMU XPAHEHUS UX B XpaHeHHe, (acoBKa. JKCIIEp
naboparopun TexHuKa XpaHeHHe MaTepuanoB U UMEHTE
JIEMOHCTpallUU OTBITOB (Ha pPEeaKTHBOB B XUMHUUECKOH
IpUMepax 3aHUMaTEeNIbHBIX naboparopun
omnbIToB“Bynkan” Ha cToje,
«30J10TO» U3 BOAHI ,
IIBeTHBIC OTHH )
[IpaxTrdeckas padoTa.
O3HaKOMJICHHE C TEXHUKOH
BBITTOJTHEHHS OOIIHX
MIPAKTUYECKUX ONepanui
HaJIUBaHHE XKUJKOCTEH,
nepeMeIuBaHue u
pacTBOpEHHUE TBEPbIX
BEIIIECTB B BOJE.
Xumnyeckas nocyna. Tb Bo Xumudeckas rnocyaa. VYMeTh 06paIHaTI>C$I c Coo01
BpeMs pabOTHI € [Ipurorosnenue 5 oCy/10it 1 CHUS,
npoOupKaMu, KoIoaMHu, pacTBOpPOB B XMMUUYECKOH JOKJIAJT
XUMHYECKUMH J1a00pPaTOPHH. obopyioBaHueM. Bl
O3HaKOMIICHHE yYaII[IXCsI C yuanm
MIPOIIECCOM PACTBOPEHUS xcs
BewecTB. HachlleHHbIe U IIpe3eH
MePECHIIIEHHBIE PACTBOPHI. Tarus
[Ipurorosnenue pacTBOpoB
1 UCIIONIF30BAHUE HX B
JKU3HH.
CTaKaHAMU H JIp.
IIpakTrdeckas padora. IIpurorosienue YMeTh: TOTOBHTH pacTBOpel | Odopm
[IpuroToBieHmne pacTBOPOB pacTBOPOB B XMMHUUYECKOH BEIIIECTB C 3aJaHHOU JICHHAst
BEIIECTB C 3aJIJaHHON mabopaTOpHH U B OBITY. MOJISIpHOM KOHIleHTpauueit u | 1P
MOJISIPHOW KOHIIEHTpALei OIIpeIeJIECHHON MacCcoBOM
Y OIIpe/IeJICHHON MacCOBOM J10J1e¥l pacTBOPEHHOTO
Jl0JIe pacTBOPEHHOTO BEILECTBA
BewecTsa. [lonyuenue
HACBHIIIEHHBIX U
MEPECHIIIEHHBIX PACTBOPOB,
COCTaBJICHUE H
HCTIONIb30BaHNE Tpa(uKoB
PacTBOPUMOCTH
Tema 2 Boccranosienue okcuaa OKCHIBI M UX CBONCTBA. 3HaTh: COCTAaB U CBOWMCTBA YCTHBIH
0;;':::':" menu (1) yriem u XUMHYECKUX BEIIECTB U orpoc
neoprammuec | BOZOPOIOM, MIPEIMETOB, OKPYKAFOIIUX Ha0JIr0
KHX B3aUMO/ICHCTBHE OKCHIIOB C UX B IOBCEJHEBHOU KU3HU JICHIE,
coemuennii | ponoit. [lomyueHue u JKCIIEP
ar). HCCIIeIOBaHUE CBOHCTB AMEHT
OKCHJIOB CEpEI, YIJIepoa,
dhocdopa.
HcnbiTanue pacTBopos Kucnots! 1 ux cBoiicTBa. 3HaTh: COCTaB U CBOMCTBA OTYET O
KHCJIOT UHAUKATOPaMHU. XMMUYECKHX BEIECTB U npoznen
BsanmoneiicTBre MeTamios MIPEIMETOB, OKPYKAIOIIIX AHHOM
C KHCIIOTaMH, UX B TIOBCETHEBHON JKU3HU IKCIIEP
C OKCH/IAMH METAaJIJIOB, HMMEHTe
C OCHOBaHUSIMH,
C COJISIMU.
BzaumopnelictBue cepHoil U OcobenHoctH 3HaTh: COCTaB M CBOMCTBA YCTHBII
a30THOM KHCJIOT C MEHbIo, B3aMMO/IEUCTBHS XAMHUYECKUX BEIIECCTB Ompoc
ATFOMIEHACM. KOHLEHTPHPOBAHHOM

CEpHOM U a30THOM




KHUCJIOT C METaJlJlTaMH.

HVcnibiTanne pacTBOpOB 8 | OcHoBaHuA U HX 3HaTh COCTaB 1 CBOMCTBA OTYET O
IeIo4Yei HHANKATOpamMHu. CBOICTBA. OCHOBAHMIA npojen
BsaumopeiicTBue menouen aHHOM
C COJISIMU. JKCIIEp
Paznoxenue UMEHTE
HEpacTBOPUMBIX OCHOBAHHI
(rugpokcuaa Menn).
Bsaumopeiicteue
THAPOKCHAA HATPUS C
coisiMH (cyibdaToM Meau
(I) 1 xJTOpHIOM AMMOHHS).
IomyueHnue rupoKCHIOB 9 3HaTb: oT4eT
IIOMHHUS 1 IIMHKA; COCTaB M CBOHCTBA
MCCIIE/IOBAaHHE MX CBOMCTB. amM(OTepHBIX THAPOKCHIO
Xapaxtepubie xumuueckue | 10 | Conm u ux cBoiicTBa. 3Hath: OT4ET O
CBOWCTBA COJICH: CPEAHUX, COCTaB 1 CBOMCTBA COJIEH npoen
KHUCITBIX, OCHOBHBIX; AQHHOM
KOMILIEKCHBIX (Ha IpuMepe JKCIIEp
COEIMHEHUH alIOMUHUS U UMEHTe
[IUHKA)
BzaumogpeiicTBue coneil ¢
MeTaJulaMu, JPYT C APYTOM,
OCHOBaHHSMH
Peaxuuu, unymue ¢ 11 | DmexTponuTHYeCcKas 3HaTh: IPU3HAKYU PeaKUi YCTHBII
00pa3zoBaHUEM 0CajiKa, raza JICCOIHALIUS PHUO ompoc
WU BOJIBL. 9JIEKTPOJIUTOB B BOAHBIX
pactBopax. Peakuun
HOHHOTO 0OOMEHa
Peakuunu, nnymue ¢ 12 | Peaxuyu noHHOro 0OMeHa 3HAaTh MPU3HAKY PEAKITHIA Odopm
00pa3zoBaHUEM 0CajiKa, raza PHUO JICHHAsI
WJIA BOJBI IIP
I'maponn3 kak OOMEHHBIH 13 | I'upponus coneit. YMeTh ompenensiTh YCTHBII
nporecc. Cpena BOIHBIX XapakTep Cpembl B orpoc
PacTBOPOB COJeit: Kucas, COMEX
HeWTpasbHasl, IEeJ0YHAs ¢ MTOMOIIIBIO HETHKATOPOB
WHnukaTops! 1 NI3MEHEHNE 14 | I'maponus coneit YMeTh ompenensiTs 3amuTa
MX OKPACKH B Pa3HBIX Pa3IMYHOTO THIIA. XapakTep Cpeibl B NpaKTh
cpenax. COTSIX YeCcKOon
Tunponms kapOOHATOB, paboTsI
C TIOMOII[BIO HHINKATOPOB
Cynb(aToB M CHITKATOB
IIEIOYHBIX METaJUIOB;
HHUTPATOB CBHHIIA
() v tunKa, XIopuaa
AMMOHMSI.
ITpaxkTuueckas padota 15 | MunepasnbHble ynoOpennst | 3HaTh: BHJIbI W CBOHCTBA | B3aHMO
Omnpenenenne yInoOpeHnl, HX XUMHYECKHi | POBEP
MHHEPAJIbHBIX YI0OpeHHit COCTAB Ka
Temad.l'ener | OcyrecTBiIeHHE 16 | I'eneTnyeckre psAbI 3narb: ['enetnyeckue psapl | Crpykr
cs';;'fi:‘;’:ﬂy TIEPEXOJIOB: MeTaia (Ha mpuMepe MeTaa ypHO-
ocnosmern | €28 — Ca0 — Cas(PO4)z KaJbLHs U MENN), JIoTU4e
KJIaccamMu — Ca(OH)2 CKHC
neoprammiec | Cy — CuO — CuSOs— CXEMEI
coommennii | CU(OH)2— CuO — Cu
(3 9).
OcymiecTBneHre 17 | T'enetnaeckue psiabl 3Hatk: ['eHeTHUECKHUE PsIbI oTyeT
MIEPEXO0/I0B! HeMeTasuia (cepbl HeMeTaa
P — P20s— H3PO4 u pocdopa)

S— SO2—H2S0s




Ocy1ecTBICHHE IEPEXOIOB 18 | B3aumocBs3b pa3nuuHbiX | 3HaTh: B3auMocBs3b OTYEeT O
Pa3IUYIHBIX KIaCCOB KJIACCOB HEOPTAHWYECKUX | PA3IUIHBIX KJIACCOB Tpoet
HEOPraHUYECKUX BEILECTB BELIECTB. HEOPraHUYECKUX BEUIECTB aHHOM
JKCTIEp
MMEHTe
Tema4Metan | Xapakrepunie xumuueckue | 19 | Hsyuenne CBOWCTB | 3HaTh: XMUMHYCCKHE | OTYET O
jl:llzll;neTann CBOMCTBA  IIEJIOYHBIX U NPOCTBIX BEIILIECTB M | CBOMCTBa IICJTOYHBIX u | OpoAcn
b1 (6 4). IIEJIOYHO3EMEITbHBIX COC/IMHEHUH S-3JIEMEHTOB. | IIEJIOYHO3EMEIbHBIX AHHOM
METaJJIOB METaJlIOB JKCIIEp
UMEHTe
OmnBITHI. OxpammBanve | 20 | KauecTBeHHbIE — pEaKiMH | YMETh: IPUMEHSTH METO/bI B3aUMO
IJIaMCHU KaTHOHaMU Ha KATHOHBI IICIOYHBIX U Ka4yCCTBCHHOI'O aHaIu3a, IpOBEP
IIEJIOYHBIX u IIETOYHO3EMEIBHBIX Ka
IETI0YHO3EMENTEHBIX METAaJLIOB.
METaJUIOB.
[Nomygenne >xecTKOM BOIBI 21 | JKeCTKOCTB BOJIBL YMETh:yCTPAHATH KECTKOCTh | OTYET
Y U3y4YEHUE €€ CBOWCTB. BOZIBI
YcTpaneHne BpeMEHHON U
MTOCTOSTHHOW KECTKOCTH.
[Tonmyyenue Bogopoaa 1 ero 22 | Bomopon i ero CBOMCTBA.  [YMETh: MOIyYaTh BOAOPOS, Coo0ix
CBOICTBa, pacro3HaBaHHeE. cobupath u CHUS,
CoOupanue raza METOI0M TOKa3bIBaTh €T0 HAJTMUNE OT4YET O
BBITCCHCHHUS BOJIBI TIpoIe
aHHOM
JKCIIEp
AMEHTE
[Momyuenne kucnopona u 23 | U3y4enue CBOHCTB YMETh: TIOJTy4aTh KUCIOPOS, OT4YET O
€ro CBOICTBA, MIPOCTHIX BEIIECTB U co0OupaTh, JOKa3hIBATh €ro TIpoIe
pacriozHaBanue. CoOupanre COCIMHEHUH P-2JIEMCHTOB. | HaJH4He AHHOM
ra3a METOJIOM BHITECHCHUS JKCTIEp
Bonbl. [lomyduenne AMEHTE
TUTACTHYECKON CEPHI,
XUMHMYECKUE CBONCTBA CEPBI
I'enetnueckue psipl 24 | Vzy4yeHue CBOMCTB 3HaTh: COCTaB U CBOICTBA Coob
MIEPEXOTHOTO DIIEMEHTA MPOCTHIX BEIIECTB U XUMHUYECKHUX BEIIECTB U CHUS
(TIMHKA, aIOMUHUSA). CoeMHEHN M 0-2JIEMEHTOB. | MPEAMETOB, OKPYKAIOLIHX y4anu
Bs3aumMonelicTBue nHuHKa , HMX B IOBCETHEBHOM JKU3HHU xcs
AIFOMHHUS C PACTBOPAMH
KHCJIOT U I1IeJIoYeil.
Tema 5. Perrenne 25 | Pemienne 00CYXIaTh pe3ybTaThl 3amuTa
gpf‘l')“"“y”' OKCIIEPUMEHTAIBHBIX 32189 9KCIIEPUMEHTAITBHBIX 9KCIIEPUMEHTA, YIACTBOBATh | MPAKTH
o TeMe 3a/1a4 1o Teme B TUCKYCCHH, YBEPEHHO YECKOMH
«MeTabl U X «MeTabl ¥ uX nepxathb ce0sl BO BpeMs paboTsI
COETTMHEHUS). COCZIMHEHUS. BBICTYIUICHHS,
HCTIONIB30BaTh Pa3InIHEIC
CpEeACTBa HATILTHOCTH MPHU
BBICTYILICHUH;
Pemenue 26 | Pemrenue 3HaTh: COCTaB U CBOMCTBA OTYET O
AKCIIEPUMEHTAIBHBIX 337124 IKCIIEPUMEHTAIBHBIX XUMHUYECKHUX BEIIECTB U mpojaen
o TeMe 3a/1a4 1o Teme MIPEIMETOB, OKPY>KAIOITUX aHHOM
«Onementer | A—III A - «Onementsl | A—IIT A - UX B [IOBCEJHEBHOM KU3HU JKCTIep
TPyt TPy YMETh: COOJIFOIATh MPaBUIIa HMMEHTe
MIEPUOINICCKOM TAOIHIIBI TIEPHOANIECKOMN TaOIHIIBI TEXHUKH 0€30MaCHOCTH TIPH
XHUMHYECKUX XHUMHYECKHX MIPOBEJICHUN XUMHYECKOTO
AIIEMEHTOBY. DJIIEMEHTOBY. JKCIEPUMEHTA;
Pewmenne 27 | Pemenue YMETh: CAMOCTOSITEITLHO npe3eH
IKCIEPUMEHTANBHBIX 33124 IKCTICPUMEHTAIIBHBIX OCYIIECTBIIATh XUMUYCCKUE Taluu

10 TEMC
«OCHOBHBIE KJIaCChI

3a1a4 1o TeMeE
«OCHOBHBIE KJIACCBI

9KCIIEPUMCHTBI;




HEOPraHMYECKHX HEOPraHMYECKUX
COEAMHEHUI» COCIIMHEHU I
Perienne 28 | Pemienue 00CYKIaTh Pe3yJIbTAThI HCCIeN
9KCTIEPUMEHTAJIBHBIX 3314 9KCIIEPUMEHTAIBHBIX 9KCIIEPUMEHTA, YIaCTBOBAaTh | OBaTell
0 TeMe 3a71a4 110 TeMe B IUCKYCCHH, YBEPCHHO bCKast
«ONEeKTPOIUTUYECKAS «ONEeKTPOIUTHIECKAST JepKath ceOst BO BpeMs paborta,
JICCOLINALIUSD JIACCOLMALIHSD BBICTYILICHHUS,
HCIIOJIb30BaTh PA3IMUIHbBIC
CpeIcTBa HATJIAHOCTH IPH
BBICTYILICHHH;
Pemmenne 29 | Pemenue 00CYXIaTh PE3yIbTaTHI OTYET O
3KCHEPUMEHTATBHBIX JKCIIEPUMEHTAIBbHBIX 9KCHEPUMEHTa, y4acTBOBATh | MPOAEI
3az1ad o 3az1a4 1o B JINCKYCCHH, YBEPEHHO AHHOM
HEOPTaHUIECKON XUMU) HEOPraHMYeCKON XUMHI» | J€pXKaTh ceOst BO BpeMs 9KCTIep
BBICTYILICHHUS, HUMEHTE
HCIIONB30BaTh Pa3IMYHbIC
CpeIcTBa HATJIAHOCTH IPH
BBICTYILICHHY;
Pemenue 30 | Pemenue 00CYXJaTh Pe3yJbTaThI Odopm
NPaKTHYECKUX PACICTHBIX MPAKTHYECKUX PACUCTHBIX SKCIIEPMMEHTA, yIACTBOBATh | JICHHE
3ama4 3a1a4 B IUCKYCCHH, YBEPCHHO pe3yib
Jiepxathb ce0sl BO BpeMs TaToOB
BBICTYILICHHUS, uccnen
UCIIOJIb30BaTh Pa3IMYHbIC OBaHHS
CpeICcTBa HATJIAHOCTH PH
BBICTYILICHHY;
TemaS.0BP OKHUCITHTENRHBIE CBOMCTBA 31 | OxucimrenbHBIE CBOMCTBA 00CYXaTh pe3ybTaThI Odopm
@) HepMaHraHaTa KaJus B NepMaHraHata Kajuus B 9KCHEPUMEHTa, yIacTBOBATh | JICHUE
pa3IMYHbIX cpeiax Pa3INYHBIX Cpeaax B JINCKYCCHH, YBEPEHHO pe3yib
Jiepxathb ce0s BO BpeMs TaToOB
BBICTYILICHHUS, uccnen
UCTIONB30BATh Pa3IMYHbIC OBaHHS
CpelcTBa HATJIAJHOCTH PU
BBICTYIUICHHY;
OKuCIITENBHBIE CBOHCTBA 32 | OxwucnurenbHbIe CBOMCTBA | 0OCYXKIATh PE3yJIbTATHI HPOEKT
JUXPOMaTa Kajus JIMXPOMaTa KaJus 9KCHEPUMEHTa, y4aCTBOBATh
B JINCKYCCHH, YBEPEHHO
Jiepxathb ce0sl BO BpeMs
BBICTYILICHHUS,
UCIIONB30BATh Pa3IMYHbIC
CpelcTBa HArJIAJHOCTH PU
BBICTYIUICHHY;
DJeKTpoIn3 pacTBOpa 33 | DnexTponm3 pacTBOpOB. 00CyXIaTh pe3yIIbTaThI Ob6cyx
xynopuna meau (11). IKCIIEPUMEHTa, YYaCTBOBaTh | JEHHE
B IUCKYCCHH, YBEPEHHO pe3yiib
JepKath ce0s BO BpeMs TaToB
BBICTYILICHHUS, JKCTIEp
UCIIONB30BATh Pa3IMYHbIC HUMEHT,
CpelcTBa HArJIAJHOCTH PU y4acTu
BBICTYILICHHH; eB
JIMCKYC
cu,
Tema 6. 34 | TloaBeaeHue UTOTOB NPE/ICTABISITh PE3YIIbTATHI Hdemon
E:é‘r“:é‘e“"e 3aHATUH KPYKKA. UCCIIEI0BAHUI B BHIE cTpanu
saHsTTHi TabIuUI U TpaduKOB; o
Kpy#KKa. COCTAaBJIATh OTYET; yyamm
(1 w). JIeTIaTh BBIBOJIBL; MHCST
uccrnen
oBaren
BCKHX
pabor,

TPOEKT




OB U
TaKk
JlaJee.

Coaepixkanue nmporpamMmsl

Tema 1. BBenenne B 3xcriepuMeHT (4 ). Ipasuia Ge3onacHoii paboThl B KAOMHETE XUMUH, H3yICHHE
IIPaBUJ TEXHUKHU OE€30IIaCHOCTH M OKa3aHUsI EPBOI OMOIIH, UCTIOJIb30BaHUE IPOTUBOINOKAPHBIX CPEJICTB 3AIUTHI.
HUrpa mo TexHuke 6€30MacHOCTH. 3HAKOMCTBO C Pa3IMYHBIMU BUIAAMHU KIaCCU(PHUKAIIMNA XUMUYECKAX PEAKTUBOB H
IpaBUjiaMU XpaHCHU UX B na60paTop1/n/1 Texuuka JACMOHCTpAIUu OIBITOB (Ha npuMepax 3aHMMaTCJIbHbBIX
onbITOB “Bynikan” Ha cToiie, «30510To» U3 Bojbl , L[BeTHbIe oruau ) [IpakTuyeckas padbora. O3HaKOMIICHHE C
TEXHUKOU BBITIOJIHEHUS 06HII/IX MPaKTUYCCKUX onepauuﬁ HaJIUBAHUC )I(I/IILKOCTeﬁ, NnepeMEIIMBaHUC U PAaCTBOPCHUE
TBEpJbIX BELIECTB B Boje. XuMHUueckas nocyzaa. Th Bo BpeMst paboThl ¢ MpoOUpKamMH, KOJI0aMu, XUMHUYECKUMHU
O3HaKOMJICHHE YYaITUXCs C MPOIECCOM PAacTBOPEHHSI BEecTB. HackIIeHHBIE U TEPECHIICHHBIC PACTBOPHL.
[IpuroroBrneHre PacTBOPOB M HCHONB30BAHUE UX B KHU3HU.

crakaHamu u jap. [Ipaktudeckas pabora. [IpurorosieHre pacTBOPOB BEIECTB C 33AaHHOI MOJISIPHOM
KOHIIEHTpAIMEH U ONpeieIeHHOW MacCOBOM J10JIei pacTBOPEHHOIO BelecTBa. [lonydyeHne HaCchIILEHHbBIX U
MePECHICHHBIX PACTBOPOB, COCTABJICHHUE U UCIIOJIb30BaHKE IPah)UKOB PaCTBOPHUMOCTH

Tema 2 OcHOBHBIE KJIacChl HeOPraHu4ecKux coequHeHuii (114). Boccranosnenue okcuma Meu
(11) yrmem ¥ BOTOPOIOM, B3aUMO/IEHCTBHE OKCHIIOB C BOJI0H. TToTydeHne 1 HCClieJOBaHHE CBOUCTB OKCHIIOB CEPBI,
yriepona, hocdopa. McnbTanue pacTBOPOB KUCIOT HHANKATOpaMH. B3anMoneicTBHe METaIOB C KHCJIOTAMH, C
OKCHIaMH METaJIOB,

C OCHOBaHMSMH, C COJSIMH. B3anMoelicTBre cepHOI 1 a30THOM KUCIIOT C MEJIbI0, amoMuHIeM. HcripiTanne
pacTBOPOB IIeJ04ei HHANKaTOpaMH. B3anmonelicTBue menodeit ¢ cosimu. Pa3noxeHne HepacTBOPUMBIX
OCHOBaHHH (THIpOKCHIa Mean). B3anMonelicTBie ruapoKcHIa HaTpus ¢ coyisiMu (cynbdatom Mean (11) u xnopumgom
aMMOHHUS).

ITonydyeHne TUIPOKCUOB aJIIOMUHUSA U IUHKA; UCCIIEJOBAHUE UX CBOMCTB. XapaKTepHble XMMUUECKHUE CBOICTBA
COJICH: CPEeHMX, KHCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha IMPUMEpE COeTMHEHUH aTIOMHHNS U LINHKA)
B3anmMopeiicTBre coneil ¢ MeTaJuIaMH, APYT C APYyTroM, OCHOBAaHUSIMHU. Peakiiuy, uaymiue ¢ o0pa3oBaHHEM OCaIKa,
rasa Win BoJsl. ' maponus kak oOMeHHBIH nponecc. Cpena BOTHBIX PAaCTBOPOB COJICH: KHUCasd, HeWTpaIbHas,
miesoyHasd. MIHIuKaToOps! M M3MEHEHHE X OKPacKH B pa3HbIX cpeaax. ['maponn3 kapOoHATOB, CyIb(aToB U
CHJIKATOB IIENOYHBIX MeTa/uoB; HUTpaToB cBuHIA(I]) min nuHKa, xnopuna ammonus. [Ipakrndeckas pabora
OmpeneneHne MUHEPAIBbHBIX yI00pEHHUH.

Tema3.I'eneTnueckas CBA3b MEKAY OCHOBHBIMM KJIACCAaMH HEOPraHU1€CKUX coeHI/IHeHI/Iﬁ
(3 4).OcymecTBienne nepexoos:

Ca — Ca0O — Cas(PO4)2— Ca(OH):

Cu— CuO — CuSOs— Cu(OH)2— CuO — Cu
P — P20s— HsPOs

S— SO2—H2 SOs

OCyH_[eCTBJ'IeHI/Ie MEPEXO0 0B PA3TINIHBIX KJIACCOB HEOPTaHNYCCKUX BECIIICCTB.

Tema4.Metasibl. HemeTa/uibl (6 ‘{). XapakTepHble XHMUYECKHE CBOICTBA IIENOYHBIX H
HIEI0YHO3EMEBHBIX MeTaIoB. OnbIThl. OKpalIuBaHKE IIAMEHN KaTHOHAMH IIEJOYHBIX U IET0YHO3EMENBHBIX
MeTaioB. IlonydeHne ;kecTKoM BOABI M H3yYEHHE €€ CBOUCTB. Y CTpaHEHHE BPEMEHHON U IOCTOSIHHOM )KECTKOCTH.
INony4yenue BojIOpoJia U €ro CBOMCTBA, pacno3HaBanue. CoOMpaHKe ra3a METOJIOM BBITECHEHHS BOJIbI

IMonyyenue KUCIOpOa ¥ €ro CBOHCTBA, pacno3HaBanue. CoOupaHue ra3a METO0M BbITECHEHUS BOJIbI. Ilomyuenne
IUIACTUYECKON Cepbl, XUMHIECKUE CBOUCTBA cepbl. | eHeTHUECKHE Psi/ibl HEPEXOAHOTO 3IeMeHTa (IIHKA,
amoMuHUs). B3anmopeiicTBue IIMHKA, aTFOMHUHUSI C PACTBOPAMU KUCIIOT U IIEJIOYEH.

Tema 5. IlpakTukym. (6 4). Pemenue skciepuMeHTaNBHBIX 33124 110 TeMe «MeTasuibl M HX COEUHEHHS.
Pemenne sxcniepuMeHTaNBHBIX 33714 10 Teme «neMeHTsl | A — I A — rpynm neproguyeckoii Tabnuipt
XMMHYECKHX 3JIEMEHTOBY. PellleHne skcriepuMeHTaNbHbIX 33/1a4 10 TeMe « OCHOBHBIE KJIACChl HEOPIaHUYECKUX
COoeIUHEHUI» Pellenne skCiepUMEHTaIBHBIX 33/]1a4 110 TeMe «JIEKTPOIIUTUUECKAs] TUCCOLUALIUSY.




Pemenne OKCIICPUMEHTAJIbHBIX 3a1a4 I10 HeOpFaHH‘IeCKOﬁ XUMUW». Pemenne TMPAKTUYCCKUX PACUCTHBIX 3a1a4

TemaS5.0BP(3 4). OxucnurenbHble cBOCTBA EpMaHraHaTa Kajlus B PasndHbIX cpefax. OKUCIUTEbHbIE
CBOICTBa IMXpoMara Kajus. DiIeKTponn3 pactBopa xjuopuna meau (I1).

Tema 6. [logBeaeHue HTOroB 3aHATHIT KPYKKa.(1 4). [Toseienne HTOrOB 3aHATHH KPYXKKa.
TpeOoBaHMs K YCBOEGHHUIO Y4€0OHOI0 MaTepUaJia
Ilocne n3y4eHns JaHHOTO Kypca y4alluecs JOJKHBIL 3HaAmb.

e npaBuiia 6e301MacHOCTH paboThI B 1a0OPAaTOPHH U OOPALIEHUS C BEILIECTBAMU;

e mpaBmia COOPKH U pabOThI Ja0OPATOPHBIX MPHOOPOB;

e IpaBHJIA DKOHOMHOTI'O PACX0/la FOPIOYETO U PEAKTUBOB;

® [IOPSAJOK OpraHu3aluy CBOEro pabouero Mecra;

®  METb HEOOXOAMMBIE YMEHMS U HABBIKU B MBITHE U CYIIKE XMMUUECKOMN IIOCY/IbI;

e paboTaTh CO CTEKJIOM U PE3MHOBBIMU NMPOOKAMH IIPU MPUTOTOBICHUHN IPUOOPOB IS
IIPOBEJICHUS OIIBITOB;

® HaxOAWUTh NPOOJIEMYy U BApHAHTHI €€ PELICHUS;

B pesynbrare u3ydeHus nporpaMMsl Kpy»kKa 0 XUMUU 00y4aroIuecs: JOHKHbI paclIupUTh
CBOM 3HaHMUS O:

COCTABE U CBOMCTBAX XMMHUYECKHUX BEUIECTB ; IOBBICUTH CBOM YPOBEHBb TEOPETUYECKON U
9KCIIEPUMEHTAILHOU TOATOTOBKH

B pe3ynbrare n3ydeHus mporpaMMbl Kpy>KKa [0 XUMUU 00y4YarOLUECs 10JIKHBI YMETh!

e  INIPUMEHATH METOJIbI KAYECTBEHHOI'O AHAJIN34;

e  CaMOCTOSTEJIBHO OCYIIECTBIISITh XMMUYECKHE SKCIIEPUMEHTHI;COOII0IaTh paBuiIa
TEXHUKHU 0€30I1aCHOCTH IPU MPOBEACHUH XUMUYECKOTO IKCIIEPUMEHTA; OCYILIECTBIIATD C
COOJIFOICHHEM TEXHUKHU 0€30MaCHOCTH JIEMOHCTPALIMOHHBIN 1 1a00paTOPHBIi
9KCIIEPUMEHT;

*  COCTaBJISATH OTYET O IIPOJEIIAHHOM IKCIIEPUMEHTE.

e BBINOJIHATH XUMUYECKHUE OIIBITHI, [10JIb30BATHCA XUMUYECKON OCY10M, peaKTUBaMH,
HarpeBaTelbHbIMU IpUOOpamu;

e OKa3plBaTh MEPHI IEPBON ITOMOILH;

e ONpEAENATH 1iellb, BBIIENATh OOBEKT HCCIICI0BAHNS;

e HaOMIOJATh U U3y4YaTh SBJICHUS U CBOWCTBA;

e ONMCHIBATh PE3yJIbTATHI HAOIIOIEHHI; 1eTaTh BHIBOIBI;

e MOJy4YaTh PACTBOPHI C 3aJJaHHOW MacCOBOM J0JIE U MOJIIPHOU
KOHIIGHTpalluel, paboTaTh C paCTBOPaAMU PA3INYHBIX BEIIECTB;

e MPEICTABIATH PE3Y/IbTAThl UCCIEIOBAaHUN B BUE TAOIHUIL U TPa(UKOB;

e 00CyX/1aTh pe3ysbTaThl SKCIIEPUMEHTA, Y4aCTBOBAThH B JUCKYCCHUHU, YBEPEHHO JI€PKATh
ce0st BO BpeMsl BBICTYIICHHSI, MCIIOJIb30BaTh Pa3IMUHbIE CPEICTBA HATIIHOCTH MIPH
BBICTYILJICHUH;

e  OCYLIECTBJISITH MPOEKTHYIO IESATEIBHOCTD.

ucnonb308ame NPUO6GPEMEHHbIE 3HAHUST U YMEHUs 8 pakmuyeckol 0essmesibHOCMU U
rnoecedHe8HOU KU3HU AN

e 117151 00BSACHEHUS XUMHUUECKUX SBIICHUH, TPOUCXOSAIINUX B IPUPO/IE U OBITY;
e DKOJOTHYECKH TPAaMOTHOTO MOBEICHUS B OKPYKAIOIIEH Cpefie;
e 0€30macHOTO 0OpaIeHus C TOPIOYUMHU M TOKCHYHBIMH BEIIIECTBAMH,
1a60paTOPHBIM 000PYI0BAaHUEM;
e  KPHUTUYECKOU OIIEHKH JOCTOBEPHOCTH XMMHUYECKOM MOCTYHAIOIIEH U3 pa3HBIX
NCTOYHUKOB.
Tpeb6oBaHus kK hOpMUPOBAHUIO YHUBEPCANbHbIX y4eOHbIX
AEeNCTBUN. NMNYHOCTHLIe YY[
HPaBCTBEHHOE MOBEJICHHUE MTPU B3aUMOJEHCTBUU C TPUPOTHON PEATBHOCTHIO
CaMOOIICHKA CBOUX MOCTYTKOB
(dhopMupoOBaHKE BHYTPEHHEH MOTHUBAIIMH IIEHHOCTHOTO OTHOIIIEHHUS K MUPY
no3HaBartenbHble YY[]



e OCBOEHHE JJOCTYITHBIX CLIOCOOOB U3yUYEHHUS MTPUPOIBI M 0OIIIECTBA

e HaOmOneHune

e W3MEpeHHe

e  OIIBIT

e  BBINOJHEHHE JIOTHYECKHUX Onepanuii ¢ nHdopmarein

e CpaBHEHHE

e aHAM3

e CHHTC3

e KJIACCH(DHKAIIHS

e  YCTaHOBJIICHHE aHAIOTHH

e  YCTaHOBIJIEHHE MPUYMHHO-CIICACTBEHHBIX CBS3EH
perynatuBHbie YY[

IJIAaHUPOBAHUE CBOEH JEATEIBHOCTH
e  CaMOKOHTpPOJIb

HHHAIIUATABHOCTD B CAMOCTOSTEILHOCTE
KOMMYHUKaTUBHbIe YY1

pa3BuUTHE peun (onKrcanue HabMoAeHUH, (OPMYIUPOBAaHUE FMIIOTE3 U BHIBOJIOB)
HaBBIKM COTPYIHUYECTBA (YMEHHE paboTaTh B IPYIIax Pa3HOI0 cOCTaBa)
MokasaTenu B NMYHOCTHOWM cthepe pebeHKa:

e HHTEPEC K II03HAHUIO MUpPa IIPUPOIBL;

@opMBbI KOHTPOJISI Ka4ecTBa 3HAHU

Bxooswuii konmponw: onpeneneHue ypoBHS 3HaHUN, YMEHUN, HaBBIKOB B BUje Oecell,
MPaKTHYECKUX padbOT, BUKTOPHH, UTP.

IIpomesicymounulii KOHMPOIb: KOJICKTUBHBIA aHAIN3 KKI0W BBITIOJTHEHHON pa0OThI U
caMoaHaJIn3; MIPOBEPKA 3HAHUM, YMEHUMN, HABBIKOB B X0/1€ O€CeIbl.

Hmoeoswiii konmpons. IPe3eHTAIIMA TBOPUYECKUX U HCCIEA0BATEIbCKUX PaboT, yuacTue
B KOHKYpCax UCCJIEI0BATEIbCKUX pa0dOT B IIKOJILHOM OOIIECTBE.

@opMBbI IPOBEPKH YCBOEHUsI 3HAHMIA

[Ipe3enTanmu uccnea0BaTeIbCKON AeATENLHOCTH;
4 Yyactre B KOHKypcax UCCIIeIOBATEILCKUX padoT;

IIprMepHBIE TEMBI JUIS MOATOTOBKH COOOIIEHNH (IIPOEKTOB) 00 VYAFOIIIMMHUCSL.
. I3roToBieHune Kpacok.

. buonornueckue karanu3aTopsl © MHTUOMTOPBHI.

. DIEKTPOIU3 B MTPOMBIIUICHHOCTH.

. HesloBeueCTBO U METAJLIIBL.

. Bustare MeTaruioB Ha IPOMBITIICHHBIH TIporpecc.

. @otocunTe3. Ero posb B )KU3HU IIAHETHI.

. CoenmnHeHNS KaIbLUs B IPUPOJIC.

. MukpoanemenTsl. VX poip B )KU3HU YEIOBEKA.

. OU3HOIOTUYECKHH PACTBOP B MEIUIIUHCKON MTPAKTUKE.

10. 3apoxeHue Ku3HU Ha 3eMie.

11. 3arpsasHenue Bo3ayxa. CriocoObl Ipe0TBPALIEHNS KaTaCTPOQBI.
12. MapuukoBsii 3¢ dexr. [IpaBaa u BeIMBICET.

13. Bonopoanas 6om6a. [TocnencTBue npuMeHeHHs.

14. KpyroBopot yriepoja B mpUpoJe.

15. Otkyna Ha 3emiie nosIBUIICS MEJT.

16. Pynp1, X mprMeHEHHNE YeITOBEUECTBOM.

O©OooO~NOoO Ol WN B



Y4yeOHO-MeTOANYECKOE O0ecIeueHue

v Hazns0Hble (TUIaKaThl, WILTIOCTPALIAHN );

v neuamuule (yueOHbIE TOCOOUS, pa3IaTOYHbIN MaTepHa, CIPaBOYHUKH U T.]1.);

v OoemoncmpayuoHHvle (MaKeThl, CTCHIBI, IEMOHCTPAIIMOHHBIC MOJICIIN ),

v ayouosusyanvhwle (Craiapl, yaconslie GpribMbl Ha nudpoBbix HocuTenax (Video-CD,
DVD, 1.m.);

v 2NEKMpPOHHbIe  0Opazoéamenvhble pecypcel  (CETEBbIE  00pa30OBATENBHBIE PECYPCHI,
MYJIbTHMEINIHBIE YHUBEPCATbHBIE SHIUKIONECIUH U T.IL.).

v Kommsrotep;

v MyIbTHMETHATIPOCKTOP;

v DKpaH.

Pa6ouas nporpaMmmMma BOCNUTaHUA. KaHEHﬂaprlﬁ nJsiaH BOCNUTaTeNnbLHOMN pa60Tb|.

XapaKTepMCTM Ka TBOp4YeCcKoro 0613911” HeHuA

KonnexTus 00yJaronmxcst CMEaHHbId MATBYUKH U JCBOYKH.
OcHOBHbIE HaNpaBIEHMs BOCIIUTATEIbHON paObOThI:

- 300posbecbepexeHue - cnocobCcTByeT AOCTUXEHUIO (PU3NYECKOro 1 AYXOBHOIO
COBEpLUEHCTBA, pa3BUTUIo

MHTepeca y oby4aloLmnXcs K CnopTy, BOBMEKas X B COPEBHOBAHUA U COCTA3aHUS;
nponaraHga 340poBoro obpasa XusHu;

- lMpuobweHue cembu K npoueccy gocrnumaHus demel - cnocobCTBYET YKPENIIEHNIO
cBs3u cembm 1 [1O B HTepecax pa3BuUTUsi peGeHka;

-Obwue Mmeporipusimusi - CNOCOBCTBYIOT pa3BUTUIO YyBCTBa MPEKpPacHOro, nbeu u
MHTEPECOB K KynbType OTeyecTBa M K MUPOBOW KyNnbType, pasBUTUIO YMEHUSI HANTU CBOe
MECTO B TBOPYECTBE, MacCCOBOMY Y4acTuIO AETEW B KyJIbTYPHOM A0CYre;

Uenb:

Co3gaHne  LenocTHOM  cpefpbl, CMOCOOCTBYHOLLEA  CTAHOBMEHWIO U PasBUTUIO
UHAMBMAYaANbHLIX TBOPYECKUX CMOCOGHOCTEN O0Oy4alolmMXca, CamMoonpeaeneHuo 1
OCBOEHMI0 CUCTEMbI COLMANbHO- KYNbTYPHbIX U HPABCTBEHHbIX LEHHOCTEN YenoBeka.

3apgauu:

e CO34aTb ycnoBua AnAa Gq)q)eKTI/IBHOFO ncnonb3oBaHnA OGy‘-IaFOLLI,VIMI/ICﬂ n
COBepLUeHCTBOBaHNA KyInbTypbl NpoBeAeHUA CBOGO,EI,HOFO BpeEMEHMU,



e CcoOencTBoBaTb couManbHOW aganTauun oby4valowmxcsi K COBPEMEHHbIM YCIOBUAM
XWU3HWU, Pa3BUTMIO WMHULMATMBLI, NPEANPUMMYMBOCTU, Pa3BUTMIO MOEN rpPaxAaHCKOro
obLecTBa cpean noapacTaloLwero nokoneHns ans GopMmnpoBaHns akTUBHOWM XU3HEHHOW
no3nuuu;

e cnocobCcTBOBaTb Pa3BUTMIO TBOPYECKOrOo MOTEHUmana obyyalLlMXCA C y4eToM KX
NHONBMAYanNbHbIX 0COOEHHOCTEN;

e co3gaTb KOMCOpPTHbIE YCNOBUA, CMOCOOCTBYHOLWIME pa3BUTUIO A0OpoxenaTenbHOro
o6LeHnsa B npouecce B3auMOAENCTBMA neaarora n oby4atowerocs;

e cdopmupoBaTb ybexaeHna o Heob6xoaMMOCT OTBETCTBEHHOIO OTHOLLEHUSA K CBOEMY
30pOBbI0;

e co3paTb ycnoBusa ana addektmBHoro B3aummopgencteus OO ¢  pogutenamu
obyyvaroLmxcs, BblpaboTaTb NO3MTUBHOE OTHOLLEHUS poguTenen K aestenbHoctn OO;

e BOCMMTaTb OPYXecKoe OTHOLLUeHne APYr K ApYry, YMEeHue CrnbiliaTb U BUAEeTb pagocTu
N yCNeXu CBOUX TOBaPULLIEN.

Oxuaaemble pe3ynbTaTbl BOCNUTaTeNIbHOW NPOrpaMmbI

1. dopmumpoBaHMe 1 pa3BUTUE MOSNOXUTESBbHBLIX 0OLLIEYENOoBEYECKMX KAYeCTB SIMYHOCTM.

2. Co3pganne ycnoBun ana  3(@EKTMBHOrO UCMOMb30BaHMA  oby4yallmMncs Wu

COBEPLUEHCTBOBAHUA KyNbTypbl NPOBEAEHNA CBOOOAHOIO BPEMEHMN.

dopmupoBaHue y fieTen OTBETCTBEHHOCTU 3@ CBOE 3[10POBbLE.

4. HakonneHue n oboraweHne onbiTa HPaBCTBEHHOTO NOBEAEHWA AETEN NYTEM

OopraHM3auun Ux NpakTUYeckomn AeATENbHOCTH.

CHUXeHWe arpecCMBHOCTY B NMOBEAEHNM 00YYaIOLLMXCS.

dopmMupoBaHMe HaBbIKOB M MPUBbLIYEK OTBETCTBEHHOMO NOBEAEHMSA.

7. OboralleHne 3MOLMOHaNbLHOro MMpa aeten n opMmnpoBaHne y HUX HpaBCTBEHHbIX
KayecTB M YyBCTB.

8. ®opmMMpoBaHME BLICOKOrO YPOBHSI YAOBIIETBOPEHHOCTM 0Oy4YatoLLMXCS,
poautenen u negaroros Xxu3HegeaTenoHocTbio OO, a Takxe co3naHue
nonoxwutenoHon penyTtauumu QY.

w

o o

PaGoTta c KonnekTMBoM oGy4aroLmxca
OcHoBHble hopMbl paboTbl ¢ 06y4arLLMMNCS

JIEKIH,

Oecenpl,

MO3HABATEIILHO - HHTEJUIEKTYATBHbIE UTPHI,
TBOPYECKHE 3aHATHS,

BHUKTOPHHEI,

AKIUM,

KOHKYPCBHI.

Pabota ¢ pogurensimu

OCHOBHBIE (POPMBI PAOOTHI C POAUTEISMH:
peKIIamMa Kpy>KKOB Ha KJIACCHBIX Yacax,
poauTenbckoe coOpanue,
WHANBUIYaJIbHBIC 6CCCJILI, KOHCYJIbTalluH,
pasMerienne napopmaiuu B coir. CeTsix,



®  MacTep-KJIacChl;
e  HarpaxjacHUE pOAUTENICH Ha UTOTOBOM JTUHEUKE,
®  TIOMOIIIb 110 MOJITOTOBKE K KOHKYpcaM, KOH(EPEHIHIM

KaneHpapHbIi nnaH BocnutaTenbHOM paboThbl.

Ne | MeponpusaTue

3apaun

Cpokun npoBegeHus

MpumeyaHue

1 | OeHb [Mo3HaKOMUTL C ABrycT- okTa6pb
OTKPbITbIX [ONOMHUTENBHOW
aBepen obLeobpasoBaTensHO
1 NnporpaMmmomu, ¢
paboTton
obbeamHeHuna
2 | OeHb conupapHoct | CchopmupoBatb CeHTA6pb

B 6opbbe ¢
TEPPOPV3MOM

OepexHoe OTHOLLUEHNE K
XW3HU U 300POBbHO
OpYroro 4yernoBeka,
CHU3UTb
arpeccuBHOCTb B
noapoCTKOBOM cpefe

3 | MecsayHuK
©e3onacHocTh

B paMKax

akumm

«BHumanue, getuly

HayuuTb cobniogatb
npaBuna AOPOXHOro
OBUXEHMS,
cchopmupoBaTb
6epexHoe OTHOLLEeHMe K
CBOEMY 30,0POBbIO U
340pOBbI0 APYroMy

CeHTa6pb-0KTA6Pb

4ernoBeky
4 | OxHn CnocobcTBoBaThb CeHTa6pb-Man
€OUHbIX pasBUTUIO
OencTBmn 4yyBCTBa

npekpacHoro, nobsu u
WHTEPECOB K KynbType

OtevectBa n K
MUPOBOM KynbType,
pa3Bsutu

0 YMEHNA HaWUTWU CBOE
MeCcTO B TBOpYeCTBe,
MacCoBOMY

yyacTtuio
aetel B KyNnbTypHOM

pocyre

5 | MNocesalieHne
B KPYXKOBLLbl

CdopmupoBaTb UHTEPEC K
3aHATUAM

Hakonutb
ornbl
T HPABCTBEHHOIO

OkTs6pb

noBegeHus aeten




6 | Akuua CnocobcTtBoOBaTh CeHTa6pb- OKTA6pb
«OpaHxeBoe [obpoxenaTtenbHOMyY
HacTpoeHune» OTHOLLEHUIO B
obbegmMHeHun
7 | OeHb HapogHoro CcopmupoBaTthb ntob60oBb K| Hosbpb
e[MHCTBa csoen manon PoauHe,
NO3HAKOMWTb C LEHTPaMu
HaLUMOHanNbHbIX KynbTyp B
BanesnHckom paioHe
8 | Hepens OboratuTb Hosnbpb
TBOPYECTBA, SMOLMOHAINbHbIN
NOCBSLLEHHasn Mup neten
LHio MaTtepu "
cchopmupoBaTtbh Y
HUX HPaBCTBEHHbIX
KayecTBa n
4yBCTBa.
CnocobcTBoBaTh
YKpenneHunto
CBA3EN CEMbM
9 | «[deHb 60pbbbl MponaraHgupoBaTtb Hekabpb
co ClMMOom» 340pOBbI 06pa3 XU3HN
10 | Umkn meponpusatun | Ccopmuposate U Lekabpb
K HoBomy ropy pa3BuTb
NONOXUTESNbHbIE
obLeyenoBeyveckm
e KayecTBa
JINYHOCTMW.
11 | OeHb cBaTOro CdopmumpoBaTb ®deBpanb
BaneHTuHa, npasuibHOE
noyta OTHOLLEHUE K
«Becenble cepaeykny»| Tpapuumam,
obLLeyenoBeyeckm
LEHHOCTAM.
12 | UrpoBas CcopmumpoBaTb ®deBpanb
nporpamma Ha | yBaxuTenbHoe
[JeHb 3awuTHMKA | OTHOLUEHME K
OTteuecTBa 3awmTHMKamM PoauHebl, K
NoaAM BOEHHON
npoceccun.
13 | Hepens TBOopyecTBa, | Pa3Butb ®eBpanb-mapT

nocesiLLleHHas 8
MapTa
n 23 cpespans

XyO0XECTBEHHbIN BKYC,
YyBCTB MNPEKpPacHOro.
lMpooemoHcTpupoBaThb
JOCTUXEHNA AeTen




14 | UrpoBas nporpamma | CcopmuposaTb MapTt
«A Hy-Ka, IeBOYKN», | yBaXUTENbHOE
NoCBSLLEHHasn OTHOLLEHUNE K XEHLLMHE,
MexayHapogHomy cembe.
XEHCKOMY OHI0
15 | MNozHaBaTenbHas MprobwmnTb K Anpenb
nporpaMmma Ko [JH0 | 4OCTUXEHNAM CTpaHbl, K
KOCMOHaBTUKU NCTOPUN KOCMOHABTUKM.
16 | NosHaBaTenbHble 1 | CrnocobcTBOBATL Anpenb
pasBrekaTerbHble LOCTUXEHMIO
MeponpuaTUA Ko [JHi0 | Pu3nyeckoro u
340poBbA [YXOBHOT
o
COBEPLUEHCTBA, Pa3BUTb
NHTEpecC y
obyyatomxcs K
cropry,
bu13KynbTYpE,
nprooLLNTL K
300poBOMYy  0bpasy
XWU3HU
17 | PanoHHas HIMK Pazsutb Anpenb
mm. O.H. uccrepgoBaTenbcKne
WynartbeBa HaBblKK 0by4atoLmxca
18 | MNMo3HaBaTenbHbIE CnocobcTtBoBaTh
n YKPENNEHNIO CBA3M
pasBrieKkaTenbHbI CeMbM, NO3HAKOMUTb C
€ MeponpuaTus TpaaMuusiMu
Ha lNacxy WNCKOHHbIX
Npa3gHNKOB.
19 | Lukn CdhopmupoBaTtb ntoboBb 1| Anpenb-man
MEepOonpUATUI KO N COXpaHUTb NaMsTb K
OHto MNobepapl NCTOPUYECKOMY
npowwnomy Poccun,
yBaxuTenbHoe
OTHOLLEHWNE K reponsmy
OTLIOB U OB B BOMHE.
20 | Wtorosas BbicTaBka | lNMpogemMoHcTpupoBaThb Man
OOCTUXEHUS
obyyatomxcsa 3a rog,
Jlureparypa

1.Anexcunckuii B.H 3anumaresbHbIC OMBITHI IO XUMUH (2-¢ H31aHue, UCTIpaBIIeHHOE) - M.

[Tpoceemenue 1995.

2. BAXTUSIPOBA 10.B.,. MMUHHYJUJIMH P.P,. TAJIKMH B.1 OCHOBBI XUMHYECKOTO OKCIICPUMCHTAaN

3aHUMATECIJIbHBIC OIIBITHI ITO XMMUUYYEEHOE ITOCOBHME JJI51 BY30B KA3AHb




3. I'omukoBa 3.®@. "Xumus - moo6o3HareabHeM".C., 1988 1.

4. T'onpadensn M.I'.- BaeknaccHas pa6ora mo xumun/ Coct. M.: IIpocsemienune 1976.

5. 'octeB M.M. "OkcniepuMeHTaIbHAS paboTa yqaIuxcs B XUMHYECKOM Kpyxkke' M., 1959 .
6. I'pocce ., BaiicmanTtens X. Xumus 1y1s mr0003HaTenbHbIX. — JI. Xumust , 1978.

7. Kpauuman B.A. "Kuura s urenus no Heopranndecko xumun" M., "lIIpocsemienne”.,
1983 r.

8. Jleencon U.A. 3anumarenpHas xumusa. — M.: POCMDH, 1999,
9. Hazapog T.C. "Xumuueckuii sxcriepuMenT B mkose" M., "IIpocsemenue”., 1987 r.

10.0Onbrun O.B. “Omnbitel 6€3 B3pbiBoB”. M.: “Xumust”, 1986 r.

11. Yeptros U.H. "XuMnuueckuil 3KCIEPUMEHT ¢ MaJbIMU KOJMYECTBAMU peakTUBOB" M.,
"IIpocBemenue"., 1989 r.
12. Mynsrun I'.b. "O1a yBnekarensHas xumus" M., "Xumus" 1984 r.
Pecypcbl uHTEepHET: http://school-collection.edu.ru/
http://www.xumuk.ru/
http://www.openclass.ru/
http://www.vokrugsveta.ru/
http://ru.wikipedia.org/wiki/



http://school-collection.edu.ru/
http://www.xumuk.ru/
http://www.openclass.ru/
http://www.vokrugsveta.ru/
http://ru.wikipedia.org/wiki/
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