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INOACHUTEJIBHASA 3AIIMCKA

JononaurtenbHas oOmeoOpa3oBareibHas, oOIIepa3BUBalOIas MporpamMma «XuUMHS C
HYJSl WIA HOBBIE MBICIUTENIBHBIE CTPATETUU» SBISIETCS MPOIPAMMOM ecmecmeeHHOHAYYHOU
HANPAaeIeHHOCMU.

[Iporpamma «XuMHUsL ¢ HyJAs WM HOBBIE MBICIUTENIbHBIE CTPAaTeruKU» COCTABIEHA Ha
OCHOBE JKCIECPHUMEHTAJIbLHOIO Yy4eOHHMKAa I10 XHMMHH, HM3JaHHOrO0 B KOHIE 90-X HEOOJIBIINM
TUPaXXOM B paMKax (eaepaibHoi mporpamMmbl « MHAMBUAYaIM3aMs OOyUESHUS -

Manyiinos A. B., PoguonoB B. M. OcHoBbl XxumuM s AE€T€d U B3pOCHbIX. - M.:
Lentpronurpad, 2014. - 416 c.

u MoHorpaduu - AxmetoB, M.A. IHIUBHIyaThbHO OPUEHTUPOBAHHOE 00yUECHUE XUMUU B
obmeoOpazoBarenpbHoil  miKone [Texct]: monorpadus / M.A. AXmeToB. — VYIBSHOBCK:
YUIIKIIPO, 2009. — 260 c. - ISBN 978-5-7432-0671-1.

[Iporpamma pa3paboTaHa B COOTBETCTBHUHM CO  CIEAYIOIIMMH  HOPMAaTUBHBIMU
JIOKYMEHTAMH:

1. ®enepanbubiii 3akoH oT 29.12.2012 1. Ne 273-®3 «O06 obpa3oBanuu B Poccuiickoit ®enepanuu» (c
MOCIEAYIOIIMMU U3MEHEHUSIMH).

2. Crparerus pa3BuTHs BOCIUTaHUSA B PO Ha mepuog 1o 2025 rtoma  (pacmopspKeHwe
[IpaButenscTBa PO ot 29 mas 2015 r. Ne 996-p).

3. Vka3 llpesumenta Poccuiickoit denepanuu «O HalMOHAIBHBIX IEIAX pa3BuTus Poccuiickoit
®epnepaunu Ha nepuof 10 2030 roga u Ha nepcnektuBy a0 2036 roga» ot 07 mas 2024 rona Ne 309.

4. Va3 llpesunenta Poccuiickoit ®eneparuu ot 9 HosOps 2022 1. Ne 809 «O6 yrBepx)aeann OCHOB
rOCyJapCTBEHHOW IOJMTHUKH IO COXPAaHEHHIO M YKPEIJICHUIO TPAJWLHOHHBIX POCCHUICKHX IyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEW;

5. «KoHuenmusa pa3BUTHS AONOJIHUTENBHOTO oOpasoBanusi nereir 1o 2030 roma»  yTBepikIeHa
pacnopsokenueM IIpasutensctBa Poccuiickoit @enepannn ot 31 mapra 2022 r. Ne 678-p.

6. denepanbHbIl MPOEKT «Yclex KaxAoro peOeHKa», YTBEpXKICHHBIH mnpesuauymom CoBeta Ipu
[pesunente PO 1o crparernyeckomMy pa3BUTHIO M HAIIMOHAIBHBIM MPOEKTaM (TIPOTOKOI OT 24 nexadps
2018 roma Ne 16).

7. Ilpuka3z MunncrepcTBa o0pazoBanus u Hayku Poccuiickoii @enepanuu ot 23.08.2017 1. Ne 816 «O6
yrBepxkaeHnn [lopsaka TOpUMEHEHUs OpraHu3alUsMH, OCYILECTBISIOIIMMH  00pa30BaTEIbHYIO
JeSITeIbHOCTh, 3JIEKTPOHHOTO OOy4YeHHs, JAWCTAaHLIHOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTMH MpHU
peanu3anuy 00pa3zoBaTeNLHBIX IPOrPaMM».

8. IIpuka3z Munmnpocsemenus: Poccun ot 27.07.2022 N 629 «O6 yrBepxaenuu [lopsaka opranuzanuu u
OCYyLIECTBIICHHS 00pa30BaTEeNbHON JAEATENBHOCTH 10 JIOTOJIHUTEIBHBIM  0011e00pa3oBaTeNbHBIM
porpaMMam».

9. Canurapnsie npasuia ClI 2.4.3648-20 «CaHuTapHO-31TUIEMHOIOTHYECKHE TPEOOBAHUS K
OpraHu3alysIM BOCIUTAHHUS U OOYUYSHHs, OTIbIXa W O3J0POBJICHUS JETeH W MOJIOJEKN» (YTBEPIKICHBI
ITocTanoBnenrnem [ maBHOTO rOCymapcTBEHHOr0 caHuTapHOTro Bpada PO ot 28.09.20 1. Ne 28).

10. Meroanyeckue PpEKOMEHAAMH MO TNPOECKTUPOBAHUIO JOMOJHHUTEIBHBIX OOIIepa3BUBAIOIINX
nporpaMM (BKJIIOYas pa3sHOYpoBHEBBIE mporpammsbl). IlnceMo MununcTepcTBa 00pa3oBaHUS M HayKH
Poccuu ot 18 HOs10pst 2015 roga Ne(09-3242.

11. Yeras MY 10 «/IFOL1 «EquncTBOY.

AKTYaJIbHOCTb NIPOIPaMMBbI

B Hacrosimiee Bpems, B YyCIOBHSIX TMepexoa K HWH(MOPMAIMOHHOMY OOIIECTBY,
WU3MEHSIOTCS 3aj[auu, CTosmue nepen oopasoBaHueM. CeromHs HEOOXoAuMO (OPMHUPOBAHHUE Yy
IIKOJIbHUKA HE TOJBKO CHUCTEMBbl 3HAHWM, HO U OOpEeTEeHHWE MM KIFOYEBBIX M MPEIMETHBIX
KOMIIETEHTHOCTEH, O0OIIeydeOHbIX YMEHHH, YHUBEPCAJIbHBIX YUEOHBIX JCHCTBUN, HOCSIIHX
MC)KHpG,Z[MGTHBIfI XapaKkTep )41 ITIO3BOJIAOHINX OCBauBaThb HOBBIC 3HaHHA, YCIICIIHO
aJIanTUPOBATHCS B OBICTPO U3MEHSIOMIEHCS COITUATBLHOM cpejie.

CeromHs B OCHOBHOM IIKOJIE MPOU3OILIO YMEHBIIICHHE 00beMa 4acoB, BBIICISIEMBIX Ha
U3yuyeHUue XMMHH, YTO B COBPEMEHHOW HMH(OpPMALMOHHOW cpene AefaeT 4acTh OO0y4arou[uxcs
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HETOTOBBIMHM K OCBOCHUIO TaKO TPYIHOM Yy4eOHOW AMCIUIUIUHBI, KaKo# siBistercs «Xumusi». K

COXAJICHUIO, NPUXOAMTCA KOHCTATMPOBaTh, €CIM paHblle XUMHUs Oblla OAHUM H3 CaMbIX

JTIOOMMBIX TIPEIMETOB, TO celdac Jake BOCHMHUKIACCHUKHA OTHOCAT XHUMHIO K TPYAHBIM

npeameram.  Ilo  MHEHHMIO MHOrMX — HMcclenoBaresieii, MNPUYMHONM  HEyclexa  MOXKET

SABIATbCAUHANBHIyabHAs cren(rka BocpusaTis oOydaromuxcs. [IIKOTbHUK, MBICISINN Tak

K€, KaK IEeAaror, MOHMMAeT IEeNarora, JErko IMOBTOPsSET NEHCTBUS IeAarora IpH PELICHHUN

yueOHbIX 3a1ady. B cimyuae HecoBmajeHUs MBICIUTENBHBIX CTHJCH memarora U OOydaromIMXcs

BO3HUKAeT KOTHUTUBHBIN JUCCOHAHC.

Cekper ycnexa B OOyYeHMH XUMHHU KpPOETCS B OCYIIECTBICHHUH WHAMBHIYAIBHO
OPUEHTHUPOBAHHBIX METOJUK OOyYeHMsl, KOTOpble JOJDKHBI YYWUTBIBaThb WHAWBUIYaJIbHbIE
0COOCHHOCTH BOCHPHUATHS peOeHKa, ompeiensieMble Kak ero MPUPOTHBIMHU 3aJaTKaMH, TaK U
CYOBEKTHBIM ONBITOM. MHBIMH clioBaMH, B Xozie OOydeHHs HEOOXOAMMO JIOIOJIHEHUE
WH/IMBUIYAJIHBIX BPOXJICHHBIX CTWJICH peOeHKa ajlbTepHATUBHBIMH, KOTOPHIE MO3BOJAT €My
cTath 0ojee YCHEIIHbIM B PAa3JIMYHBIX BUJAX AEATEIBHOCTH. DTO MOXET OBbITh OCYILIECTBIIEHO
yepe3 oOpeTeHHe CYObEKTHOI'O OIbITA, HOBBIX MBICIMTEIBHBIX W IOBEIECHYECKUX CTHIEH U
cTpareruil. PazButue oOydaromerocsi MOkeT ObITh JTOCTUTHYTO IPU OOPETEeHUH CHOCOOHOCTH K
JIOTIOJIHUTEIBHBIM ~ CIIOCO0aM, albTEPHATUBHBIM, Oo0Jiee YCHEIIHbBIM B JaHHOM BHJE
JeSITEbHOCTH CTPATETUSAM peIleHUs YUeOHbIX 3a1a4.

OcHoBHOM eJbI0 NPOrPAMMBISIBISIETCSIO0Y4eHUE  HOBBIM(QJIBTEPHATUBHBIM)
MBICIIUTENIBHBIM CTPATErusM U CTHIISIM ACATEIbHOCTH B IIPOLIECCE PEIICHUIXMMUYECKHUX 3a/1a4.

3agaum nporpamMmel:

1. Pa3BuBaTb COLMOKYIBTYPHBIH W JIMYHOCTHBIH CMBICT YCBOCHHMS XHUMHUYECKHUX 3HAHUM
(TBOpUECKasi MO3HaBaTeNbHAs AKTUBHOCTh, MUPOBO33PEHHUE, CMBICIIBI, [IEGHHOCTH, YOCXKICHHS,
poOpHUCHTALIHS ).

2. AxTyanu3mpoBaTh 3HAHUS 10 XUMHUH, MareMaruke, (pusuke, THPOPMAIIIOHHBIM TEXHOJIOTHSM
U PACHIMPUTH MPEJICTABICHHUS O BO3MOXKHOCTAX MX HHTETpPAllMd B IPOLIECCE PEIICHHUS
XUMHYECKHX 3a]1au.

3. PasBuBare u ¢dopMupoBaTh METOJOJIOIMUYECKHME YMEHHS HCIOJIb30BaHMS  pa3HbIX
CTPATETUHIIOTUYECKOT0 U JIATEPaIbHOIO MBILUIEHHUS B IPOLIECCE PELICHUS 3a4a4 110 XUMHUU.

4. Pa3BuBath M (OPMHPOBATHAIBTEPHATUBHBIE CTWIM Yy4eOHOW MAEATENbHOCTH B 0OJIACTH
XUMHH, B TOM 4Hclie B IUPPOBOIl 00pa3oBaTenbHO cpere.

5. Pa3BuBaTh KOMMYHMKAaTHBHBbIE HAaBBIKM KaK OCHOBY HAay4HOIO OOIIEHMsS, B TOM YHCIE B
u(ppoBoi 00pa30BaTENbHOM Cpeie.

OtnnunTebHbIe 0COOEHHOCTH TPOrPAMMBI

[IporpamMma HampasieHa Ha oOydeHHE OOydaroIlUXcs HOBBIM (aJbTEPHATHBHBIM)
MBICIIUTENIBHBIM CTPAaTETUsAM U CTUJISIM AESITEIBHOCTH B IPOLIECCE PELICHHUS] XMMUUYECKHX 3a/1aun
3aJIaHUM Pa3HBIX THUIIOB.

HemoHcTpanus omneiToB U Pasmen mporpammbl  «BuptyanbHas — J1abopaTopusi»
peanu3yeTcs Ha OCHOBE BUIeoMarepuanoB M3EmnHo# komieKkinu 1mudpoBeIX 00pa30BaTeabHbIX
pecypcoB, 100+  SKCHEpHMEHTOB 1O  XMMHHU,YUeOHble BUIAEOMATEPUANbl  XMMHUYECKOTO
dakynereta MI'Y, Ipyrux KaueCTBEHHBIX 00pa30BaTEeIbHBIX CAaUTOB.

JUia pemieHus SKCIEPUMEHTAIBHBIX 337a4 [0 XUMHH MCHOJIb3YETCS TEXHOJIOTHS
MBICJIEHHOTO MOJIEIUPOBAHHUSI.

B ocHOBY nocTpoeHust MporpaMMbl MOJI0XKEHBI cleAytome [lpunyunoi:

— MOJIHOTa OTpPa)XeHMsI B 3aJadax COAEPKAHUS XMMHHM C YYETOM COBPEMEHHOTO COCTOSIHHS
HayKU;

— CBsI3b METOZIOB PELIEHUS 3a]]a4 C COBPEMEHHBIMU HAyYHBIMU METOJaMU TTI03HAHUS MUDA;

— BO3pacTaHUE CI0KHOCTH 3a/1a4 OT dTarna K 3TaIly;

— y4eT BHYTPHUIIPEAMETHBIX U MEKIIPEAMETHBIX CBA3CH.

IIporpamma MokeT OBITh  peaqu30BaHa C  HCHOJIb30BAHUEM  JIUCTAHIIMOHHBIX
00pa30oBaTeIbHBIX TEXHOJIOTUN U AIEKTPOHHOTO O0yUCHHS.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.chemicum.com/ru/
http://www.chem.msu.ru/rus/teaching/zagorskii2/video/welcome.html
http://www.chem.msu.ru/rus/teaching/zagorskii2/video/welcome.html

OCOOEHHOCTBIO ~ TPOrpaMMBbl  SIBISIETCS W KOMIIOHEHTHOCTh  00pa3oBaTebHO-

BOCITUTATEIHLHOTO MPOIECcCca, B3aUMOCBS3b MEXI1Y HUMH:

— | KOMOOHEHT - cHCTEeMa JOMOJIHUTEILHOr0 o0pa3oBaHus. Peanu3amus JOMOJHHUTEIHHOM
0011e00pa3oBareIbHOM 00IEpPa3BUBAIOIICH MPOrpaMMbl « XUMUS B 3a7a4axy.

— llenpio mepBOTO KOMITOHEHTA SIBIIIETCS (POPMHUpPOBAHUE 00OPA30BATEIBHOTO MPOCTPAHCTBA H
peazaiys B paMKax 00pa3oBaTelIbHON MPOrpaMMBbI TOTOTHUTEILHOTO 00pa30BaHUs JETEH,
B IIEPBYIO OUYepe/b, 3aJ1a4 BocnuTanus. [Ipu peanusamnuu mporpaMMbl B3pOCIIbIE BHICTYAIOT
B POJIU TIEJAroroB JOMOJHUTEIHHOTO 00pa3oBaHMs, TPEHEPOB, HACTABHUKOB, MEJAarOroB —
TICUXO0JIOTOB, MAacTepOB, a JIETH W TOAPOCTKH - B POJU OOYyYaroIIUXCs, HACTAaBHUKOB (B
cucTeMe «pebeHOK — pebeHOoK»). B 3aBUCHMOCTH OT TeMbl, (JOPMbI OpraHU3ALUU 3aHATUI
CTPOMUTCS aJeKBaTHas CHUCTEMa OTHOIICHHWM, OIPEACISIOTCS HOPMBI TIOBEICHUS B
00pa3oBaTeIbHOM MPOCTPAHCTBE: YUCHUYECTBO, COTBOPUYECTBO U T.II.

— II KOMIIOHEHT - CHCTeMa BOCHHTATEIbHBIX MeponpusaTuii. IIpeaHazHadeHue BTOPOTO
KOMIIOHEHTa - OOECIEYCHUE CO3/IaHHUsI BOCIHMTATEIBLHOTO TIPOCTPAHCTBA, B KOTOPOM
peanu3yloTCs  MPOCKTBI, MEPONPHATHS W aKIUW 10 OCHOBHBIM  HAINPaBJICHUSIM
BOCITUTATEIbHOM JIEATEIILHOCTH C UCIIOJIb30BAaHUEM Pa3HOOOPa3HbIX (POPM OpraHU3aIINH.

— |ll KOMIOHEHT - ICUXOJIOrO-IEAArOTMYCCKas MOJICPIKKA U COPOBOXKACHHUE 00YJIAIOIIUXCS.

YpoBeHb IPOrpaMmMbl: 6a30BbIH.

Anpecatr mporpammbi:/{ononHuTeNbHAs OOIIEpa3BUBAONIas MporpaMMa «XUMHSA C
HYJISL UJIM HOBBIE MBICIUTEIILHBIC CTPATETUN» MOXKET OBITh PEKOMEHJIOBaHA IS OOYUYaIOIIMXCS
00111€00pa30BaTENbHBIX YUPEKICHHH, KOTOPBIE MCIIBITHIBAIOT 3aTPYIHEHUSI B OCBOCHUH XMMHUH,
XOTAT HAYYUTHCS MBICIIUTD B TIPEIMETE.

Boszpact obyuaromuxcsa: 14 — 18 ner. B rpynmax Morytr oOyyaTbcs HIKOJIBHHUKH C
pa3HBIM YpOBHEM 0a30BOM MOATOTOBKHU.

O0bem nporpammsbl /2 yaca

Cpoxn ocBoenusi mporpammbi:1l yueOHbIM ron, 9 Mmecsaues,36 Henens.lIporpamma
peanu3yeTcss B T€UEHHE KajeHJapHoro rojac 1 ceHTsOpsa mo 31 masi, BKIItOYasl KaHUKYISIPHOE
BpeMs

®opma 00yueHHs:0uHasl, JUCTAHI[MOHHAS.
YucjieHHOCTh 00yyawmuxcs B rpynmne — 8 - 15 yenosexk.

DopMbl U PEKUM 3AHATHI

Kaxxnas rpyma 3aHuMaeTcss OAMH pa3 B HEACIIO 10 2 4aca, 3aHATHS 10 45 MUHYT.

@OopMBl  3aHATUH:IEKLMM,  3aHATUA-UCCICHOBAHUA,  3aHATUA-MO3IOBOM  LITYpM,
WHTEJUIEKTYAJIbHBIE WIPBI, JUCIYTHI, NPAKTUYECKUE 3aHATUSA IO BBINOJIHEHUIO TBOPYECKHUX
3aJjaHUii, MOJICTUPOBAHMIO PELICHHs 3a]a4, BUPTyalbHble JabopaTopHble pabOThl, XUMHUYECKHE
TYPHUPBI U Ipyriue HeTPaJAuLIMOHHbIE (POPMBI.



COLEP/KXAHUE ITPOI'PAMMBI

YYEBHBIN IJIAH
No Bcero Popma
i Paszpnen, Tema HaCOB Teopuss | IIpakrtuka arrectauuu/
KOHTPOJIA
1. Beenenue. Bxonnas nuarsoctuka 2 1 1 Bxonuas
3arpyaHeHuil. Maremaruka, Gusnka, JIAArHOCTHKA
MH(OPMAIMOHHBIE TEXHOJIOTHUU
BxuMUH. CTHIIU I€ATEIHHOCTH.
Crpareruu MpIILICHUS.
2. Tabnuira pacTBOPUMOCTH Kak 8 2 6 Teopueckoe
WHCTPYMEHT MMO3HAHUSI. 3aJlaHue
3. [lepuonuueckas cucreMa XUMHYECKUX 16 2 14 TBopueckoe
AIIEMEHTOB KaK MHCTPYMEHT MO3HAHUS 3a/laHue
4. DNEeKTPOXUMUYECKHUH Psill HANpsDKEHUH | 8 2 6 Teopueckoe
METAIJIOB KaK MHCTPYMCHT IO3HAHUSA 3aJlaHne
5. AJBTEpHATUBHBIC AJITOPUTMBI 16 6 10 TBopueckoe
PEIICHUSAPACUETHBIX XUMUYCCKUX 3aJlaHue
3a7a4 ¥ 3alaHuN
6. BuptyanbHas xumuueckas 8 8 3amura
naboparopus OTIbITA
7. MopnenupoBaHue pereHud 10 2 8 3ammra
AKCIEPUMEHTAIBHBIX 33124 AKCIEPUMEHT
aJbHOU
3a/1aun
8. IlonBenenne uToroB. XuMU4eCKUi 4 4 TYpHUP
TYpHUD.
Bcero | 72 15 57
YuedHO-TeMaTHYeCKOoe NJIAHUPOBAHNE
Ne n/mt Paznen, tema Beero Teopus [Ipaktuka
4acoB
BBenenue. 2 1 1
1 Bxonnast quarsocTuka 3aTpyIHEHHMN. 2 1 1
Maremaruka, Qpusuka, HHGOPMAITHOHHBIE
TEXHOJIOTHH B XUMUH. CTHIIN IeATEIHHOCTH.
Crpareruu MpIILIICHUS.
1. TaGauua pacTBOPUMOCTH — HHCTPYMEHT 8 2 6
MO3HAHUSL.
2 Knaccudukanus  HEOPraHWYECKHUX  BEMICCTB. | 2 2
CrpykTypa TabauIBl PACTBOPUMOCTH.
CBOICTBA BEMIECTB PA3HbIX KJIACCOB. JIEKIHs
3 Cocmaenenue XUMUYECKUX Gopmyn | 6 6
AnbMEPHAMUBHBIMU CROCODAMU.
Cocmasnenue ypasnenuu peaxkyuu. Pewenue
3A0aHUll PA3HLIX B8UO08 (YENnOouKU, Mmecmosvle, C
ONUHHBIM peuteHuem). MumennekmyanvHas uepa
2. llepuoguyeckasi cHCTeMa XUMHYECKUX 16 2 14
371€MEHTOB — HHCTPYMEHT MO3HAHUA




Crpoenue aroma. MaccoBoe uucio. M30Tomnsl.
DJeKTpOHHAs CTPYKTypa atoMoB. [ padudeckas
cXeMma 3JIeKTPOHHOTO CTPOEHUS aTOMOB
3aBUCHMOCTb CBOMCTB 3JIEMEHTOB OT CTPOCHHUS
UX aTOMOB. 3aHsTHE-HCCIIEI0BaHUE

Omnpenenenue Yucia 3JIEMEHTAPHBIX YaCTHI[ B
A1pe.

CocraBneHne MEeKTPOHHBIX, TPapUUECKUX CXeM
CTPOEHHUS aTOMOB.

CpaBHeHUE IEKTPOHHBIX KOH(PUTYpaLIUi aTOMOB.
IIporuo3upoBaHue CBONCTB JIEMEHTOB 110
CTPOEHHUIO aTOMOB. JlesoBast urpa

Crpykrypa MepUOANYECKON CHCTEMBI
J.N.Menneneena. H3menenue CBOMCTB
XMMHYECKUX  DJIEMEHTOB IO  TOPU3OHTAJIH,
BEpTUKAJIH, JMaroHasu. Onpenenenue
BaJICHTHBIX BO3MOKHOCTEH aTOMOB DJIEMEHTOB
[IporrocTryeckre BO3MOKHOCTH MEPUOANYECKON
cuctembl.  [lpoenosuposanue u  cpagHeHue
CBOUCME XUMUYECKUX DIIeMEHMO8 U NpPOCHbLX
geujecms Nno  NONONCEHUI0 6 NepuooUtecKoll
cucmeme. 3auamue-ucciedosanue

Tunel xumuueckoi cBs3u. CriocoObl 00pa3oBaHUs
KOBAJICHTHON  CBI3U. Biausuue cea3ell Ha
Qu3zuneckue ceolicmea u azpecamuoe cOCMosHUe
seuyecms.

Cocmaenenue 21eKMPOHHBIX U 2PAPUUECKUX CXeM
00pa306aHUsL XUMUYECKOU C853U

Cocmasnenue MONEKYIAPHBIX, CIPYKMYDHBIX,
9IeKMPOHHBIX POPMYI XUMUYECKUX 8eLyeC8.
Mo3zeo601i wimypm

3.2JIeKTPOXUMHMYECKHUIi PSii HANPSKeH Uit
MeTAJLJI0B — HHCTPYMEHT NMO3HAHMA

CBoiicTBa METaNIOB IIaBHBIX U TOOOYHBIX
noarpyni. CBolicTBa O€CKUCIOPOIHBIX U
KHCIIOPOJCOAEPKAIINX KUCIIOT.
WHTennexryanpHas urpa

Jemoncmpayus onvimog ¢ memaniamu,
Kuciomamu

Pewenue 3a0anutl pasnvix 61006 (yenouxu,
mecmosvie,c ONUHHbIM DeuleHUueM).

4. AnbTepHATHBHBIE AJITOPUTMBbI pelIeHust
XNUMHYECKHX 32124 U 3aJaHui

16
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KonnuectBo BemectBa. MosnsipHas macca.
MaccoBas noiis snemeHTa. OTHOCHTENbHAS
IJIOTHOCTH ra3a. O0bem raza. MonsipHbIil 00beM
rasa. Pewenue 3a0ay. Munu-mypuup

11

PactBopumocTs, PactBopbI. KonuenTparus
pacTBOpOB.

3azaun Ha pacTBOPHI

Ilpucomosnenue pacmeopos pazHou

6




KOHyenmpayuu (mooenuposanue). Munu-myprup

12,13 | KonudecTBO BemiecTBa M Macca pPEarcHroB | 4 1 3
(mpomyktoB). M30BITOK (HETOCTATOK) pEareHTOB.
OO0beM ra3000pa3HBIX pEareHTOB (IIPOAYKTOB).
[IpakTueckuid BBIXOJ MPOAYKTOB. MaccoBas
nojis  BemiecTBa B cMmecd. CTeneHb YHCTOTHI
BEIIECTBA.
Pewenue 3a0au Munu-myprup
14 Teopus: DNEKTPOIUTHYECKAS auccoanuyd. | 4 1 3
CnaOble, cuipHBIE HIEKTPONUTHL. (OOMEHHBIE
peaKkuuu B pacTBOPax 3JIEKTPOIHUTOB.
IIpakmuka:
Cocmasenenue VpasHeHuil ouccoyuayuu
NEeKMPONUMO8.
Onpeoenenue pH pacmeopa.
Cocmasnenue ypasHeHull 8 UOHHO-MOJEKYISAPHOU
Gopme. Munu-mypuup
15 I'upponus conen 2 1 1
Cocmaenenue ypasHenuti 2uopoius3d 6 UOHHO-
MONLEKYNAPHOU hopme.
Onpedenenue  peakyuu  800HO20  paAcmeopq.
3anamue-ouckyccus
16 OKHUCIIUTEILHO-BOCCTAHOBUTEILHBIE peakuuu | 2 1 1
Cocmasnenue VpasHeHuii OKUCIUMENbHO-
80CCMAHOBUMENILHBIX peaxyuil.
Hnumennexmyanvnas uepa
5.BupryanbHasi XMMU4YecKas JadopaTopus 8 8
17,18 | Pa3bop  XMMHYECKHX  OINBITOBHA  OCHOBE | 8 8
BUJIEOMAaTEepUATIOB u3Enunoii KOJUIEKIIUH
nbpoBeIX o0pa3oBarenbHBIX pecypcos,100+
JKCIIEPUMEHTOB 1o XUMUH, Y YeOHbIE
BHJIeOMATepUaIbl  XMMHYECKOro  (QakynapTrera
MI'Y
6.MonesmpoBanue penieHuii 10 2 8
IKCNEPUMEHTAJIBHBIX 32124
19 KauecTBeHHnble 3agauu, UX Pa3HOBUIHOCTHU 2 8
Mooenuposanue npoyecca peutenus
IKCNEPUMEHMANbHBIX 340aY.
20 IloaBenenmne UTOrOB. 4 4
XUMHUYECKUN TYPHHUP.
Bcero | 72 15 o7
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COILEPKAHUE YYEBHO-TEMATHYECKOT O IIVTAHA
BBenenue
Bxonmnast amarHoctuka — 3arpynHeHuil.Maremarumka, (Qusuka, HH(pOpMAIMOHHBIE
TEXHOJIOTMH B XUMHUH. CTuiy nearenbHocTu. CTpaTeruy MbIILIICHUS.

1. Ta6auua pacTBOPMMOCTH — HHCTPYMEHT MO3HAHUA
Teopusa. Knaccudukanus HeopraHudeckux BeuiectB. CTpyKTypa TaOnuIbl pacTBOPUMOCTH.
CBolicTBa BEIIECTB Pa3HbIX KJIACCOB.
Ipaxmuxa. Cocmagnenue Xumuieckux opmyn anbmepHamueHbIMU CHOCOOAMU.
Cocmaenenue ypasnenuti peakyuii. Peuwienue 3a0anuii pasHvix 8u008(yenoyku, mecmoaule,
C ONUHHBIM peLeHuem).

2. Tlepuonmyeckasi cHCTEMa XMMHYECKHX YJIEMEHTOB — HHCTPYMEHT MO3HAHUS
Teopusa:Ctpoenue aromMa. CTpoeHHE AarOMHBIX sAep. ODJEMEHTapHblE YacTULbl CTPOEHUS
aTOMHOIO si/ipa: MPOTOHbI, HEUTPOHBL. 3apsa sapa. MaccoBoe uncio. M30Tomnbl. DneKTpOHHAS
CTPYKTYypa aTOMOB. 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT CTPOEHUS UX aTOMOB.

AToMHas 3NeKTpOHHas opOuTanb. [padudeckas cxema 3JIEKTPOHHOTO CTPOCHUS aTOMOB.
[Tpunuun [aynu. [IpaBuno Kneukosckoro. [IpaBuno Xynaa.

Ilpaxmuxka.

Onpedenenue yucia s1emeHmapHulx Yacmuy 8 siope.

Cocmaegnenue 21eKMpPOHHBIX, SPAPUUECKUX cXeM CIPOeHUsT AMOMO8.

CpasHenue 31eKmMpPOHHBIX KOHDUSYPAYULL AMOMO8.

IIpoenosuposanue ceoticme 31eMeHmMo8 N0 CMPOEHUI0 AmMoMO8.

Teopusa:Ctpykrypa  mepuomumueckoit  cuctrembl  JI.M.MenneneeBa.  Pasnwie  Bepcum
MEePUOJUYECKON CHUCTEMBI. 3MeHEeHHE CBOWCTB XMUMHUYECKHMX 3JIEMEHTOB MO TOPU30HTAIIH,
BEPTHUKAJIH, JTMaroHau. [IporHoctuueckue BO3MOKHOCTH MEepPUOANYECKON
cucTeMbl. XapaKTEepPUCTHKA 3JIEMEHTA I10 TOJI0KEHUIO B IEPUOANYECKON CUCTEME.

Omnpenenenne BaJeHTHBIX BOZMOKHOCTEH aTOMOB 3JIEMEHTOB, COCTABICHHE MOJIEKYIISPHBIX,
CTPYKTYPHBIX, SJ€KTPOHHBIX (POPMYIT XUMHUECKHUX BEIIECTB.

IIpaxkmuxka

Ilpoenosuposanue u cpasHenue c8OUCME XUMUYECKUX INIEMEHMO8 U HPOCMbIX Beujecme no
NOJLONCEHUIO 8 NePUOOUYECKOU cucmeMme.

Teopus:Tunel xumudeckol cBs3u. CrocoObl 00pa30BaHUS KOBAJIEHTHOW CBSA3H. DJIEKTPOHHAs
mwiotHocTh. KoBaneHTHas cBsa3b. MoHHasg cBsa3b. Meraminyeckass cBsi3b. OTHOCUTENBHAs
ANIEKTPOOTPHULIATEIBLHOCTE. MeTOo BaJIEHTHBIX CBs3ed. BomoponHas cBA3b. MeXMONEKyIsIpHOE
B3aumosericteue. Cuibl Ban-nep-Baansca. Jlunons.

IIpaxkmuxka

Bviuucnenue paznocmu OmHOCUMENbHbIX I1eKMPOOMPUYAMENTbHOCHEN AMOMO8 015 C6A3€ll.
ObvscHenue Mexanuzmos 00pa306anust MONEKYIl 6eujecme.

Cocmasnenue 31eKmMpoOHHbIX U 2paghuiecKux cxem oOpaz068anus XuMuieckou cesasu

CpasHenue npounocmu CeA3U.

Onpedenenue 3a6UCUMOCMU CBOUCME UOHHBIX COCOUHEHUU Om NONAPUSAYUU UOHOB 6 €20
cocmase.

CpasHnenue nonapusyrouje2o 0eucmeus UOHOB.

Brusanue 6000pooHuIx ceasell Ha usuyeckue ceotcmea U azpe2amHioe COCMosHue 6euecms.

3. DiIeKTPOXMMHUYECKHl Psi/i HANPSIKEHUH MeTAJJIOB — MHCTPYMEHT MO3HAHUS



Teopus:CBOMCTBA METAIJIOB TIABHBIX M MOOOYHBIX moArpymi. CBolicTBa OSCKUCIOPOIHBIX U
KHUCIIOPOJCOACPKAIIUX KUCIOT.

Ilpakmuka

Hemoncmpayus onvlmoe ¢ memaniiamu, KUCIOMAMU.

Cocmasnenue ypagneHuti peakyui.

Pewenue 3adanuii paznvix 6udos (yenouxu, mecmoswvie,c ONUHHbIM PeuleHUeM).

4. AnbTepHATHBHbIE CTPATerny pPelleHUs XUMUYECKUX 3a1a4

4.1. PacueThbl 0€3 XMMHYECKHUX peaKIuii

Teopusa:KonuuectBo BemiectBa. MoisipHas macca. MaccoBast noiis anemeHTa. OTHOCUTENIbHAs
MJIOTHOCTH Ta3za. O0beM raza. MossipHbIii 00beM rasa.

Ilpakmuxka:

Buvluucnenue omnocumenvHot MOLeKyIAPHOL MACChl 8eujecmead no e2o opmyie.

Buvluucnenue maccel onpedenennozo Koauuecmea eewjecmea U - KOAUUECmed eeujecmed,
cooepacauie2ocs 8 onpedelenHoll macce.

Buviuucnenue maccogwix 0onell 31emMeHmo8 8 CIOHCHOM geujecmeae no e2o hopmyie.

Haxoorcoenue xumuueckoti popmynvl geuyecmea no Macco8blM O0IAM d11eMEHMO8.

Boviuucnenue omuocumenbHuIX RIOMHOCHeEN 2a3000PA3HbIX 8eUyecms.

Buviuucnenue obvema onpeodenennozo Konuuecmea, Maccol, 3anumaroujeli onpedeieHublll 0ovem,
u 00vema onpeodeneHHOl Maccol 2a3000PaA3HO20 8euiecmed npu HOPMATbHBIX YCILOBUSIX.
Teopus.:PactBopumocTs BemiecTB. Koadduiment pacrsopumoctu. CoaepkaHue pacCTBOPEHHOTO
BElleCTBa B pacTBope. MaccoBasi [10Ji1 pacTBOPEHHOIO BeLIECTBAa B pacTBope. MorsipHas
KOHIIEHTpaIus (MOJIIPHOCTD). MosibHas KOHIEHTpalus (MOJISUIBHOCTB ).

Haxoorcoenue koagppuyuenma pacmseopumocmu conu npu pasusix YCioGusix.

Buviuucnenue maccoeoii donu pacmeopénnoeo eeujecmea, maccol (00bEma) pacmeopa, Maccol
(00véma) pacmeopumerns.

Ilpucomosnenue pacmeopos paznoii KoHyenmpayuu (MoOeIuposaHue).

4.2. PacyeTbl N0 ypAaBHEHHAM XHMHYCCKHX PeaKIUH
Teopus:KonuuecTBo BelIeCTBA W Macca peareHToB (IMpoayKToB). M30bITOK (HEIOCTaTOK)
pearenToB. O0beM ra3000pa3HBIX peareHToB (MpoaykToB). [IpakTHueckuii BBIXOA MPOAYKTOB.
MaccoBast 107151 BeriecTBa B cMecH. CTereHb YHCTOTHI BEIIECTRA.
Ipaxmuxka:

Buviuucnenue maccol npooykma (mubo peacenma) peaxyuu no u36eCMHOU Macce 00H020 U3
BCMYNUBUIUX 8 PeaKyUio 8eujecms (Mubo npooyKkma,).

Buviyucnenue maccol npooykma peakyuu no u3geCmHulM MAaccam UCXOOHbIX 8eujecms, eciu
00HO U3 HUX 834MO 6 U30bIMmKe.

Buvluucnenue obvema 2aza, nHeobxoo0umo2o 01 peakyuu ULU GblOETUBUUE20CS 8 X00e
peaxyuu.

Buviuucnenue vixo0a npooykma peaxyuu om meopemuiecKu 03MOHNCHO2O.

Buviuucnenue maccogoii 0onu eeujecmea 8 UCXOOHOU cMeCu.

Buviuucnenue maccor (0obvema) npodykma peaxkyuu no uszsecmHou macce (06vemy)
UCXOOHO20 8ewecmaa, cooepiacae2o onpedesenHyio 00a NPuMecu.

Teopusa:dnexrponutndeckas aucconuanus. Ciadble, CHIbHBIE HIEKTPOIUTHI.
IIpaxkmuxka:

Cocmaenenue ypasHerutl OUCCOYUAYUY INeKMPOIUMOB.

Onpeoenenue pH pacmeopa.

Teopus:OOMeHHBIE peaKkK B pacTBOPax EKTPOIUTOB.
Ilpakmuxka:



Cocmaenenue ypasHenuil 8 UOHHO-MOLEKYIAPHOU popme.

Teopua:T'unponus conei.

Ilpakmuxka:

Cocmasnenue ypagneHutl 2uOpoIU3aA 8 UOHHO-MOIEKVIAPHOU ghopme.
Onpedenenue peakyuu 600H020 pacmeopa.

Teopua:Ctenenb  OKUCIEHHMS  21eMeHTa. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE — PEAKLUU.
[Ipouieccel okucieHUssT U BOCCTaHOBIEHUsA. OKHUCIUTENb W BOCCTAHOBUTENb. Peakuuu
MEXMOJIEKYIISIPHOTO OKUCIIEHUA-BOCCTAHOBIIEHUA. Peakuinu nucrnponopuroHupoBanms. Peakuyu
BHYTPHUMOJIEKYJISIPHOTO OKHUCJICHUS-BOCCTAHOBJIEHUS.

OxkucnuTenu: THUIMYHBIE HEMETaUIbl B CBOOOJHOM COCTOSIHMM, TajOTEHbI, KHUCIOPO.,
KHUCJIOPOACOAEpKAIIME KUCIOTHl U UX COJIM, IIEPMAHraHaT Kajaus, XpOMarT U JUXPOMAT KaJIHs,
VMOHBI METAJIJIOB B BBICIIEH CTENIEHU OKUCIICHHUS.

BoccranoBuTenu: 3JeMEHTApHBIC BEIIECTBA, AHHOHBI OCCKHCIOPOMHBIX KHCIIOT, THIPHIIBI
LIEJIOYHBIX U IIETOYHO3EMEbHBIX METAIIOB, METAJIbI B HU3ILIEW CTEIIEHU OKUCICHHUS.
OKHCIUTENbHO-BOCCTAHOBUTEIbHAS IBONCTBEHHOCTD.

Ilpaxmuxa:

Cocmasnenue ypagneHull OKUCTUMENbHO-80CCMAHOSUMENbHBIX PEAKYULL.

Teopus: DNEKTPOXUMUYECKUN TMPOLIECC AIEKTPOJU3. JEKTPOJIU3 pacTBopa. JIEKTPOIHU3
paciuiaBa. DJIEKTPO/bL: aHOJ, KaTOI.

Ilpakmuxka:

Cocmaenenue ypasHenutl 91eKmpoIu3a pacmeopos u pacnideos.

Hemoncmpayus snekmponusa

5. BupryanabHas xumMH4YecKasi Jjaboparopust
Pa30op XMMHUYECKHX ONMBITOBHA OCHOBE BHcOMAaTepuasioB M3EMMHON KoJIEKIMU H(POBBIX
oOpasoBarenabHBIX pecypcoB,100+ oKCIepMMEHTOB 10 XMMHH, YueOHBIE BHIEOMATEPHUAIILI
XuUMHUYeckoro gakynsrera MI'Y

6. MoaenupoBaHue pelleHUI IKCTIEPUMEHTAIbHBIX 32124
Teopus:KauecTBeHHBIC  3ala4l, WX Pa3HOBUAHOCTU. OpraHojenTUYECKUEe  CBOMCTBA,
UJCHTUQUKAIMS [0 LBETY U 3araxy, aHAJIMTUYECKHE KaueCTBEHHbIE ONpenieneHus. ArperaTHoe
cocrosiHue. KitoueBoe xumuueckoe cBoMCTBO. Pacuer kak kimroueBoil (pakTop B pelIeHun
KAQueCTBEHHBIX 33/1a4. YHUKaJIbHbIE (PU3HUECKUE CBOIMCTBA.
IIpakmuxka:
Mooenuposarnue npoyecca pewienus 3KCnePUMEHMANbHbIX 3a0aH.

IHonBenenne uToroB. XMMU4ECKUNA TYPHHUP.
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IINIAHUPYEMBIE PE3YJIBTATBI

Peanuszanus nporpaMmsl O3BOJISIET JOCTHYD CIEAYIOIINUX PE3Y/IbTATOB!

— Y CTOMYMBBIN UHTEPEC K TPEAMETY.

— VYcBoeHue psga ujed, CTUIEH JeATEIbHOCTH, CTPATErMil MBIIIJIEHUS (JOTHYECKOIO U
TBOPUYECKOTO).

— YMEHHE HCIOIb30BaTh YHUBEPCAIBHBIE W aAJIbTCPHATUBHBIC AJITOPUTMBI U1 PEILICHUS
XUMHYECKHX 3aJad.

— VYmenue paboTaTh ¢ MCTOYHMKAMU HHPOpPMAUWHU (CIPaBOYHMKH, HAy4dHas JUTEparypa,
HNurtepueT-pecypcnl).

— HaBpiku HayyHOrO OOIEHUAPAOOTHI B TPYIIIE, KOMAH/IE.

— Pacmmpenne MUpOBO33peHHs, IPOSBIECHUE ITI03HABATEIBHON AKTUBHOCTH.

OcBoeHME JaHHOW MpPOrpaMMbl IO3BOJUT OOYYAOUIMMCS JIOCTHYb IIyOOKOIO

IMoOHHMaHus MNOpeaAMETa Ha OCHOBC COBPCMCHHBIX TCOPCTHYCCKHX HpeHCTaBHeHHﬁ, a TaKXKeC
IMMOJIYYHUTDb HAaBbIKH PCIICHHUA XMMHUYCCKHX 3a/1a4 U 3aI[aHI/H>'I PAa3HBIX THUIIOB.
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KOMILIEKC OPTAHU3AIIMOHHO-NIEJATOTHYECKHX YCJIOBUAM

YCJIOBUSA PEAJINBALIUU TTPOT'PAMMBI
MarepuajibHO-TeXHHYeCKOoe o0ecreyeHue
JUnst ycnemHon peanu3anuu IporpamMMbl MMEIOTCA: IIOMEIIEHHUs], YA OBJIETBOPSIOIINE
TpeOOBaHUSAM K 00pa30BaTEILHOMY MPOIECCY B YUPEKACHUIX JOMOIHUTEILHOTO 00pa30BaHuUs,
KOMIIBIOTED € BBIXOJ0M B VIHTEpHET, MyJIbTUMEINA, IPUHTED, CKaHED.

Nudopmanuonnoe odecnevyenue

Caiit OcHoBbl xumun. Matepaer-yue6aukhttp ://www.hemi.nsu.ru/

CalithyHIaMeHTAIBHOTO XUMHUYECKOro oOpaszoBanusi Poccun. Hayka. OOpasoBanue.
Texunomorun: http://www.chem.msu.ru.31ece cobpana uHbOpManus 000 BCEX XHUMHYCCKHX
OJIUMITHA/IAX.

Caiit Bcepoccwuiickoii onuMmuanbl IKOILHHKOB: http://rusolimp.ru.JlanHeiii mopTai
00BEIMHSACT BCEPOCCUIICKUE OJMMITHA/IBI TI0 BCEM TPESIMETaM.

Xumus:  http://chem.rusolymp.ru.9tu HHTepHET-pecypchl  SBIAIOTCS, B IEPBYIO
ouepesib, HHPOPMAMOHHBIMH, T.€. OHH MPEAOCTABISIOT AKTYaJbHYI0 HH(POPMAIMIO O TEKYIIHX
coObITusaX. C Apyroi CTOPOHBI, OHU JKE SABJIAIOTCS M IICHHBIMU TBOPYECKUMH 0a3aMu 3aaHuil —
Ha HUX COOpaHbl OJMMITHA/IBI 32 MHOT'O JIET.

3a/aud  BCEPOCCUICKOW OMMMITHAABI [0 XHUMHH (enepajbHOrO OKPYKHOTO |
3aKJIIOYKTENIbHOTO dTanoB. MaTepuer. http://chem.rusolymp.ru;www.chem.msu.ru.

Kanposoe o6ecnieuenne

JIOTIOJTHUTETBHYIO 00pa3oBaTebHYIO porpamMmy peau3yoT MeIaroru
JIOTIOJTHUTEILHOTO 00pa3oBaHUs, B KayeCTBE KOTOPBIX MPHBIEKAIOTCS MPEIOAaBaTeId |
acmupaHThl BOIOT0ICKOT0 rocy1apcTBEHHOTO YHUBEPCUTETA, YUUTEIS XUMUH..

®OPMbI UTOT'OBOI'O KOHTPOJISA
OOyyarommecs JOJDKHBI MPUMEHSATh pa3Hble CTUIU JIEATEIbHOCTH M CTPATEruu
MBIIUICHUS; 3HaTh YHUBEPCAJIbHBIE U AJIBTCPHATUBHBIE AJITOPUTMBI PEIICHHS 3a4ad U YMEThb
IPUMEHATh KX IIPU pElICHWM XUMWUYECKHMX 3aJ1ad, 3agaHui, TtecToB. [IpoBepkoi
pe3yJIbTaTUBHOCTH OOYyYEHHUS] MOXKET OBITh BBIIOJHEHHWE TBOPYECKHX 3a/IaHUM,0NMMIINAa,
TypHup. Ilpu 3TOM ycnemHocTs oOyueHus: ONpenenseTcs He MECTOM, 3aHAThIM Ha OJUMIINAje
UJIU B KOHKYPCE, 2 YPOBHEM JINYHOCTHOT'O PA3BUTHUS IIPU U3YYCHUU AUHAMUKH JTOCTHIKCHUM.

OIIEHOYHBIE MATEPHAJIBI
MOHUTOPHHI Pe3yJIbTATHBHOCTH 00y4YeHH s

OXnJaeMblii pe3yIbTaT ITapameTpsbl Kpurepun MeTtobl
OTCJICKUBAHUS
‘YMeHue npuHuMaTh N3obperenue criocoboB CraTucTuka 1 KpacoTa, Ananus
HEOYEBHIHBIC PEIICHNUS, | PEHIeHHe MpodIieM 1Mo OPUIMHAJILHOCTH TaKUX pa3pO3HEHHOM
BUJIETh HECTAHJAPTHBIE KpacoTe MPEeBOCXOIALINX pelieHui nHpOpPMaINH

XOJIbI TP BBITTOJIHEHUN
3aJJaHuI

OOIIeTIPUHATEIE

VY CnemHocTs BBICTYIIEHUI

KomnuectBo moben Ha

AHanmu3 pe3ynbTaToB

HAa COPEBHOBAHUSX COPEBHOBaHHSX COpEBHOBaHHH
Ymenne 3pPpexTHBHO CooTHotrenne Hanuuue u anekBaTHOCTH Habnronenue
paborath Haj KOJUIEKTUBHOTO U pacrpezeneHus posei B Becena
TIOCTaBJIEHHOM WHJIUBHyaJIbHBIX KOJUICKTHBE B X0O/1€ OKcHepuMeHT
npoOJieMoii B pe3yJbTaToB COBMECTHOT'O penieHust mpoliemM
KOJUICKTHBE. CpaBHEeHHE KOJIJIEKTUBHOTO U
CYMMBI JINYHBIX PE3yJIbTaTOB
W3menenus kpyra Poct xonuuectBa apyseit cpequ | Coumomerpus
obuieHus pedeHka 4JICHOB 00bEIMHCHHUS AHKeTHpoBaHue
Hcue3HoBeHue 6apbepoB HaGmonenue
00IIeHHUS 110 Pa3HBIM OKCIEPUMEHT
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IMpU3HAKaAM

VYcroituuBslil HHTEpEC K
peaAMeETy

Mecro yuebHOrO nIpemera
B XXHM3HH peOcHKa

JITMTEebHOCTh M 9acTOTa
(MHTEHCHBHOCTH) 3aHATHH «B
CBOE Y/IOBOJILCTBHEY

becena ¢
poAMTENSIMU
Haomronenue

OOparmenne K Iefarory o
BOIMPOCAaM COJIePIKAHHS

KomaectBo obpaniennit

Xapakrtep BOIIPOCOB U
coobmeHnit, rryonHa
3aMHTEPECOBAHHOCTH

Craructuka (6ecemp
IIpU IMYHOM BCTpede,
o tenedony, e-mail)

CriocobHOCTB Hammame ymenuns CreneHb CaMOCTOSATEIEHOCTH CamoaHanms
CaMOCTOATENBHO U3y4YaTh | CaMOCTOSITENIbHO M3ydaTh (yJacTue meparora) Becena
MaTepHai TPYIHbIE HIIH KagectBo ycBOCHUS ITposepxka paboT
3HAYUTEJbHBIE 110 00BEMY
TEMBI
YMeHue MIIaHupoBaTh Pa3BuTne HaBBIKOB KonmyecTBO ycBOGHHBIX HaGmonenue
CBOIO JICSITEIEHOCTD TUITAHUPOBAHUS KOMITOHEHT (IIOCTPOEHHE OKCHepuMeHT
CJIO’KHBIX TUIAHOB, Y4ET becena c
B3aMMOCBSI3EH npu poauTeIsIMnu
«pacnapajuieIuBaHuHU padoThI)
YMeHue pacupenessaTh CreneHp paBHOMEPHOCTH
Harpys3Ky 1o BpeMEHH pacipesneneHus Harpy3Ku
CriocoOHOCTB K YMeHne KOHTPOIHPOBATh O¢ddexTuBHOCTS H Habnronenue
CaMOKOHTPOJITIO XOJI BBITIOJIHEHHS pador, PE3yJIBTaTUBHOCTH KOHTPOJIS OKCHEeprMEeHT
TpeOYIOIUX TN TETHHOTO Becena ¢
BpPEMEHH POIMTENSIMA
YMeHue pemaTs 3a7aud | YCHEHIHOCTh yUYCHHKA YPOBEHB CI0KHOCTH 3a/1a4d Crarucruka,
10 XUMHH Pa3HbIX TUIIOB KONM4ecTBO 3a1a9 B IO/l pedTHHT

Y BUJIOB

Kpacora uzeit

VYcnemtHoe BBICTYIIJICHHUC

Poct ycriexoB (kaxmoro B

CpaBHEeHHE YpOBHS

AHanu3 pe3ynbTaToB

Ha COPEBHOBaHUIX OTICITBFHOCTH) U COpPEBHOBaHMIA, HAOpaHHBIX COpPEBHOBAHUMA
CTaTUCTHKA IO y4eOHOM 0aoB, IUIIOMOB, MECT
rpyrie
YcBoeHue conep:kaHus I'myGuna ycBoeHMs 3HaHUH | % MaTepuana, KOTOPHIH YIYeHUK | OKCIepHUMEHT
MIPOrpaMMBbl 3aMOMHUI (npoBepouHas
pabora)
becena
upoTa mpuMeHEHHS KommdecTBo 1 3HAUNMOCTH DKCIIEpUMEHT
3HAHUI mapaMeTpOB 33aJauu, IIPH (mpoBepovHas
W3MEHCHHUU KOTOPHIX MIKOJNBHUK | paboTa)
YMEET €€ pelaTh becena
Hammane onpenenenHolt | YMeHne moHATHO m3narath | OTCyTCTBHE HEBEPHO MOHATHIX CpaBHeHHE
KyJbTYPBI IPU PEIIEHUU | CBOM MBICIH KaK YCTHO, TaK | PacCyXICHUM pe3yIbTaTOB
3a1a4 Y TTUCBbMEHHO
OTCyTCTBHUE JIOTHYECKUX Pacmmmpenune Habopa cxem HaGmonenue
OINOOK B PaCCYXICHHUIX PaCCYKACHHIA, BBITIOTHIEMBIX
6e3 TOTrMYeCKUX OMO0K IIposepka
MMUCBMEHHBIX padoT
YMmenue YBenuueHue uncia U3BECTHBIX Habnronenue
aIrOPUTMHU3UPOBATD AJITOPUTMOB IOUCKA PELIECHUS Becena
MPOLIECC TOUCKA PEIICHUs Tiposepka
MMUCBMEHHBIX padoT
PesyneratuBHOCTS IpUMeHeHUs | HaOmonenue
AJITOPUTMOB IOUCKA PELLIEHUS Becena
ITposepka

IIMCBbMCHHBIX pa60T

CucremMa npoBepKHU YPOBHSI 0CBOEHHS MPOrPAMMBbI BKJIIOYAET:
Brinonnenne TBopueckux 3aaHuii

3armra omnsita
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3anmTa SKCIEPUMEHTAIBHOMN 3a/1a4u

YyacTre B XUMHYECKOM TypHUPE

Yuyactue B COPEBHOBAaHHAX II0 XMMHUHU Pa3HOIO YPOBHS SBIIAETCS IPOBEPKOM HE TOJBKO
MOJTYYCHHBIX TEOPETUUECKUX 3HAHUH, HO U UX MPAKTHIECKOTO OCMBICIICHUSI.

IIpumepHble 00pa3ubl 3axannil (XUMHUYECKUH TYPHUP)
HHIMBHUAYAJIbHBIN ITAN

1. IIpemnoxxuTe ypaBHEHHE peakiuu, B KOTOPOU eMeHT VI rpymmbl MOHMKAET CBOKO CTEIEHb
OKHUCJIEHHs, a oajieMeHT V rpynnbsl — noBblmaeT. OO003HaubTE NEPEXo] AJIEKTPOHOB U
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIC MpoLecChl. (4 0aJuia)

Pemenmne: IIpeocmaenen npumepnsiii sapuanm.
4P° + 50, = 2P,"°05 (2 6as1a)

U

5e/4 2&-2/5 (1 6am)
B-Ib  OK-JIb
OK-€¢ B-€ (1 6asw)

2. Kakoli MeTaJu1 co CTENEeHbI0 OKHUcieHus +2 o0paszyer HUTpar, cogepxamuii 0,1892 maccoBbIx
noseii azora? (4 6aga)

Pemnenue:

Me(NO3), (1 6a)
w(N)=Ar(N)-2/Ar(Me)+Ar(N) -2 +Ar (O) - 6 (1 6amn)
0,1892=14-2/Ar(Me)+14-2+16 -6 (1 6amn)
Ar (Me) =24

Me — Mg(1 6ax1)

3. Kycouek kanpiius Maccoil A T momecTiiid B EMKOCTh ¢ Bozioil Maccoit B 1. 1o kakoit hopmyre
OyZeT BBIUUCISATHCS MaccoBasi IOJIsl TUIPOKCH/IA B MIOJTYy4YEHHOM pacTtBope? (6 6aJiioB)

Pemenue:

Ca + 2H,0 = Ca(OH), + H,? (1 6ana)

n (Ca) = n (Ca(OH),) = n (Hy) = A/40 (mosb) (1 6amn)

m (Ca(OH),) = A/40 -74 r/mons = 1,85A (1) (1 6aw)

m (Hz) = A/40 - 2 r/momas = 0,05A (1) (1 6amw)

Mpacrsopa = M (Ca) + m (H,0) —m (H) =A+ B -0,06A=0,95A+B (r) (1 6ama)
w (Ca(OH),) = m (Ca(OH)2) / Mpacrsopa= 1,85A 1 0,95A + B (1 6a)

4. OcymiecTBUTE UEMOYKY NpeBpanieHuii: (6 0a1/10B)
Zn — X1 — HS — X, — SO, — X3 — HySO4

Pemenne: 3a xaxicooe ypasnenue — 1 dann. Ykazauuvie 6 pewienuu peakuyuu A6aAANMCA
npumepuvimu. Ecnu peakyus ne ypagnena, mo eéviuumaemcsa 0,3 oanna.

1)Zn+S=12nS

2) ZnS + 2HCI = ZnCl; + H,S1

3) 2H,S + O, = 2H,0 + 2S

4) S+0,=580,

5) 2SO, + O, = 2503
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6) SOz + H,0O = H,SO,

5. Bemectso coctasa AcBy coctout u3 crenyromux uactui: A’ (o6paszosano 13 nporonamu, 14
Heifrponamu u 10 snexrponamu) u B (35 npotoHoB, 45 HEHTPOHOB U 36 FIEKTPOHOB).

1) Onpenenure 3aps] YKa3aHHBIX YacTUIl. YCTaHOBHTE (OPMYITYy HEU3BECTHOTO BEIECTBA U
MIPUBEIUTE €ro0 Ha3BaHUE.

2) VkaxuTe BUI CBA3u Mexay uyactumamu AT u B
coenuHeHuu ABy.

3) K kakomy KjlacCy HEOPraHHYECKMX COCIMHEHUH OoTHOCHTCs BemecTBo AxBy? Ilpusennte
IpUMEphl TPEX peaklHil C ydacTHeM JAaHHOTO COSAMHEHMS, XapaKTEpHU3YIOUIMe XUMHUYECKHE
CBOWCTBA BEIICCTB yKa3aHHOTo Kiacca. (7 6aj1oB)

“ M TMI KpUCTAIIMYeCKOH pELIETKH B

Pemenue:
1) A¥*: 13(+1) + 10(-1) = +3 (AP (1 6awr)
B*:35(+1) +36(-1)=-1 (Br) (1 6amn)
AlBr3; — 6pomu 1 aTfoMUHUS (1 6am1)
2) CBs13b MOHHAA, KpUCTAJIMYECKas pemieTka noHHas. (1 6aJwn)
3) Ilpumepnoie peaxyuu: AlBr3 + HsPO4 = AIPO4| + 3HBr(1 6aJwur)
AlBr; + 3NaOH = AI(OH)3| + 3NaBr (1 6aJu)
AlBr; + 3AgNO3; = 3AgBr| + AI(NO3); (1 6aa)

MaxkcuMaJibHO 32 HHAUBHUAYAJIBHBIN 3TaN MJIaJALIeH rpynnsl — 27 6aj/10B.
KoMmanaubIi dTan

1. JJaBopaHT MPUrOTOBMII ISl ONBITOB TPU MPOOUPKH C BELIECTBAMU: BOAA, TUAPOKCU] HATpUS,
cepHas kuciora. Ho morom 3a0bu1, B Kakoil mpoOMpKe Kakoe BEIIECTBO HAXOAWUTCS, M PELINII
OTIpEJIeNIUTh 3TO C NMoMoIblo (GenondranenHa. Kak mabopaHT cMOr pacrno3HaTb 3TH BELIECTBA,
UCIIOJIB3Y4 TOJIBKO OJIMH YKa3aHHbIN UHAUKaTop? (3 0asa)

Pemenue:

Ecnmu nobGaButh QeHondranenH K yka3aHHBIM BEIIECTBaM, TO PACTBOP TUIAPOKCHAA HATPHS
OKpacuTCsl B MaJTMHOBBIN 1BeT. (1 6aJwn)

Jlanee k ’TOMY OKpallleHHOMY pacTBOPY MPUIMBAEM BEUIECTBA U3 APYTUX ABYX MPOOUPOK:

- ©CJTM 3TO BOJIa, TO MAJIMHOBAsi OKPAacKa pacTBOpa HE U3MEHUTCS;

- €CIIM ITO CEepHas KHCIOTa, TO MPOUCXOMUT oOeciBeunBanue pactBopa (2ZNaOH + H;SO4 =
Na,SO,4 + H,0 — peaknus HeliTpanm3anun). (2 6aaa)

2. B Bamem pacnopsiKeHUH UMEIOTCS KyCOdeK HaTpHsl M BoJa, a Takke Jrboe iaboparopHoe
ob0opynoBanue. C MOMOIIBI0 HUX, HEOOXOAMMO MOJYYUTHh 5 HOBBIX BEILECTB, HE HCIOJb3YS
HUKaKuX JApyrux peareHToB. OTBeT NpeAcTaBbTe B BHUJAE IOCIEIOBATEIBHOCTH YpaBHEHUH
XAMHYECKUX peakuuil. (4 0aJa)

Pemenue:

2Na + 2H,0 = 2NaOH + H,1 (1 6aa)
2Na + H, = 2NaH (1 6amn)
2H,0 = 2H, + O (1 63.]1.]1)

4Na + O, = 2Na,O (I/IJ'II/I 2Na+ 0O, = Nazoz) (1 63.]1.]1)
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3. JlBa yYeHHWKA pEUIMIH TMPOBECTH HEOONBIIOE HWCCICIOBAHUE: OHU B3SUIM IO OJHOMY
PE3MHOBOMY IIIAPUKY OJMHAKOBOM Macchl M HaAydd HUX J0 OIuHaKkoBoro oOwema. [laBen
HAIOJIHSJI CBOM IIAPUK BO3yXOM C MOMOIIBIO KOMIIpeccopa, a MiBaH — BBIIBIXa€MbIM BO3TyXOM
U3 JNErkux. Y KOTro M3 MaJBYMKOB HAIyThIM MIapUK OyleT Tsokenee u ObicTpee ymaaéT Ha moi?

Hcnionb3ys Tabauiy, OATBEPAUTE OTBET PacueTaMH:

Cocras BALIXAaSMOro W BbIALIXaEeMOro Bo3nyxa

KOMNOHEHT

Basixaemnit
soagyx %

Bosixaenmsiit
BOAYxX %

7262

7498

2085

153

0.03

38

05

62

(5 6ans10B)

Pemenue:

Mepemmnn(Bo3.) = M(N2)-9%(N2) + M(0O)-¢%(02) + M(CO2)-9%(CO;) + M(H20)-¢%(H20) /

100% =

=28-72,62 +32-20,85 + 44-0,03 + 18-0,5 / 100% = 27,1 (r/mons) (2 6ana)

Mepemmss(BBLIBIXaEMOTO BO31.) = 28-74,9 + 32-15,3 + 44-3,6 + 18:6,2 / 100% = 28,57 (r/moib)
(2 6anna)

VY HMBaHa mapuK OKakeTcsl TshKeee, TaK KaK CpeqHsisi MOJSpHas Macca BBIIBIXaeMOT0 BO3IyXa

TspKenee, yeM armMocdeproro. (1 6am)

4. HeusBecTHBI MeTaT Maccor 5,48 T TOMECTUIIHM B COCYA, COAEPKAIINI KUCIOPOA 00beMOM
2,24 1 (Hy.), u nomoxmd. B pesynprare o0beM raza B cocyae ymeHbinmics Ha 20%.
Ornpenenure, Kakoi METaJT UCTIONB30BAIH. (6 0a/1J10B)

Pemenue:
XMe + 0,5y0; = Me,Oy (2 6anna)

Viuen(02) =2,24:20% / 100% = 0,448 1 (1 6amn)
Nuen(02) = 0,448 : 22,4 = 0,02 Mo (0,5 6an1a)
n (Me)=0,02-x /0,5y = 0,04x/y (mon) (1 6aJwn)

M (Me) = 5,48 : 0,04x/y = 137y/X(r/momnb) (1 6aswr)

Ecmmx=1,y=1,10 M (Me) = 137 r/monsb (Me - 6apuit) (0,5 6aaa)

5. Ilpemnoxkute crnocoO onpeneneHus MacCOBBIX J0JIel KOMIIOHEHTOB B CMECH, COCTOSAIICH M3
JKele3a, IMOBAPEHHOH COJM, MOpOLIKa Cepbl M pedHoro mecka. Onummure npeagaraeMyro
MOCJIe/I0BATENIbHOCTD ACUCTBUI U IPUBEANUTE pacyeTHble hopMmynbl. (6 0a1710B)

Pemenue:
1) B3Becuts ucxomnyro cmech. (0,5 6asna)
2) MarHuToM OTIENHTH JKele30 W emlé pa3 B3BECHTh CMECh WIIM JKeJe3Hble omuiku: W(Fe) =
m(Fe)/m(cmecu) - 100%.
(1 6an)
3) OcraBuIyrocsi CMECh COJIH, CEPhI U TTecKa MOMECTHTh B Boxy. (1 6as)
4) Cepy otnenuthb Quotanueit (coOpaTb ¢ HOBEPXHOCTH BOJBI), MOACYIIUTh U B3BECHTH: W(S) =
m(S)/m(cmecn) - 100%.
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(1 6ann)

5) PeuHo#l mecok OTACAWTh (GHUIBTPOBAHHEM (MM OTCTAMBAaHMEM M JCKAHTAIlMEH) U TOCIe
BbICYIIIMBaHMS B3BecHTh: W(mecka) = m(mecka)/m(cmecu) - 100%. (1 6am)

6) OcraBIuiics pacTBOP BBIMAPHUTH U MOJIYYCHHOE TBEPAOE BEIIECTBO (COJIb) B3BECUTh: W(COJIN)
= m(comu)/m(cmecn) - 100%. (1 6amT)

7) Iposectu nposepky: W(Fe) + w(S) + w(necka)+w(comnun) = 100%. (0,5 6ana)

6. IIpu oGxwure rpaduta Maccoit 2,4 r BBIACIHICS Ta3, KOTOPbIA mporycTuin uepes 42,86 mi
40%-HorO0 pacTBOpa rUpoKcuaa HaTpus (IMIOTHOCTHIO 1,4 r/Mi). Onpenenure MaccoBbie JT0JU
BEILIECTB B 00pa30BABILIEMCSI pacTBOpE.

(7 6an0B)

Pemenmne:

C + O, = CO,(0,5 6anna)

n(C)=n(C0O,) =2,4:12=0,2 mons(0,5 6a/1a)

CO; + 2NaOH = Na,CO3 + H20(1 53.11.11)

n (NaOH) = 42,86 min-1,4 r/mi-0,4 / 40 r/mons = 0,6 moas (1,5 6aJL1a)

[To peakiuu n (NaOH) = 2n (CO,) = 0,4 mounb, 3uaunt, NaOHpearupyer He MOIHOCTBHIO U B
pactBope ocranetcs 0,2 mosib ruapokcuaa. (1 6aJ)

m (Na,CO3) = 0,2 mosb - 106 r/monis =21,21 (0,5 6anna)

Mocrasmerocs(NAOH) = 0,2 monb - 40 r/mone =8 (0,5 6aJL1a)

m(pactBopa) = m (CO,) + m (p-paNaOH) = 44-0,2 + 42,86-1,4=68,8r (0,5 6ax;1a)
w (Na,CO3)=21,2 /68,8 - 100% = 30,81%(0,5 6as1a)

w (NaOH) =8/68,8 - 100% =11,63% (0,5 6anna)

MaxkcuMabHO 32 KOMAHAHBIN 3Tan MJajmei rpynnsl — 31 0asr.

METOANYECKHUE MATEPHUAJIbI

VM ecTh He YTO MHOE, KaK XOpOILI0 OpraHW30BaHHas CCTeMa 3HAHUH.
K. J[. Vuuncxuu
Metoauueckoir OCHOBOM Kypca siBisieTcss MoHorpadus Axmeros, M.A. MHauBHIyalIbHO
OpPUEHTHPOBAHHOE O0ydeHHE XMMHH B oOrieoOpa3oBarenbHon mikone [Tekcr]: monorpadwus /
M.A. AxmetoB. — YiaesgHoBck: YUIIKITPO, 2009. — 260 c. - ISBN 978-5-7432-0671-1.
[Ipu peanu3anuu MpOrpamMMbl OCYIIECTBISIETCS WHIMBHIYyaTbHO OPHUEHTHPOBAHHOE
o0y4yeHne OCHOBaHHOE Ha MPUMEHEHUNHECKOIbKUX UICH.
— Ilpu oOy4eHHH UCTIONB3YIOTCS 3HAHUS TICUXOJIOTHHN peOeHKa, er0 0COOEHHOCTEH.
— OOyyaroniuiecs: 00y4aroTCsl UCIOJIb30BaHUIO OCHOBHBIX MHCTPYMEHTOB IO3HAHHUA (3HAHUE
BCEX BO3MOXKHOCTEH).
— OOyuaronmMmcst IEMOHCTPHUPYIOTCS pa3Hble CTPATETHH PeIICHHUs] XUMHUECKUX 3a/1au.
WHauBHUyanbHO OPHEHTHUPOBAHHOE OOyu€HHE XMMHH, KOTOPOE IMOCTPOCHO Ha Yydere
WH/IMBUIYAILHBIX 0COOGHHOCTEH pernpe3eHTanu nHpopmarmn. OCHOBBIBAsCh HA COBPEMEHHBIX
NPEACTaBICHUAX O MOJMMOJETBFHOCTH HAy4YHOTO 3HAHMSA, B3aMMOCBS3M, B3aUMOIOMICPKKH U
B3aWMOJIOTIOTHEHUST PA3IUYHBIX — PAMOHATIBHOTO W XYIOXKECTBEHHOTO — CTHJICH, Iporpamma
npesiaraeT yCUINTh XyA0KECTBEHHYIO, METapOPHUECKYIO CTOPOHY O0yUeHHUS XUMHH, ITPH 3TOM
pedb He UAeT 00 OTPHUIIAaHUH PAIIMOHAILHOCTH, JIOTHKH, allTOPUTMOB, CHCTEMHOTO 1ofixona. Peds
UAET O BBHIOOpE MYTH K JOCTHXKEHMIO Ieniell 00ydeHus, OOpeTeHUI0 3HaHUU, PallMOHAIBLHOCTH
MBIIUICHUSI, YMEHUS JIOTUYECKU MBICIUTh, UCIHOJIb30BaTh aJITOPUTMbI, UMETh CHOCOOHOCTH K
CHUCTEMHOMY MbIIUIeHHIO. [lyTh U1 JOCTM)KEHUS TOCTABICHHBIX IIeJIe MOXeT OBbITh s
Ka)X/I0r0 WHIUBUAYaIbHBIM. B yIpoleHHON TUX0TOMUYECKoi (hopMe OH MOXKET OBITh BBIpaXKEH
CJICAYIOIIUM 00pa3oM — «OT 3MOLMOHAIBHOTO K PALMOHATIHLHOMY» WM «OT PAI[MOHAJIBHOTO K
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AMOLIMOHAIBHOMY».

OOparuM BHHMMaHHE, 4YTO YCIEIIHOE pEIIeHWEe TBOPYECKUX 3a/jad CBS3aHO C
COITIaCOBaHHOM paboToi M MpaBoro, M JEeBOro moiymiapuii. Ha mepBoM 3Tare MbICIUTEIHHON
paboThl HEOOXOAUMO TPAHCIMPOBATH TEKCT, IEPEBECTU €r0 BO BHYTPEHHUIH I1J1aH, BO BHYTPEHHEE
IpeACTaBlICHNuEe, OOBIYHO B KApTHHKY. B 3aBUCHMOCTH OT o0beMa 3agaydl TaKUX KapTHHOK,
OTHOCSIIIIUXCS K 3a/laue, MOXKET ObITh HECKOJIBKO. Perars 3a1auy COBEpLIEHHO He 0053aTeIbHO B
XPOHOJIOTHYECKOM IOCIJIEAOBATEIbHOCTH OIMCAHHBIX JIEUCTBUM. MOXXHO HauMHATH C Hadala,
MOXHO — C CEpEe/IMHbI, @ MOYKHO — U C KOHIIA, 11eJIb — ONPEEIUTh, BOCCTAHOBUTH HEAOCTAIOIINE B
3aga4e aneMeHTsl. CpaBHUM 3TO C HEPAaBHOMEPHBIM TposiBiieHneM ¢ororpaduu. CHadama BUIHBI
JMIIb OTJENbHBIE YYacTKH, II0 Mepe MX MPOSBJIECHUS KapTHHA CTAHOBUTCS Bce 0oJiee YeTKOH.
3areM MpOsIBJICHHBIX YYAaCTKOB Y€ CTAaHOBUTCS CTOJIBKO, YTO BIIOJIHE MOXKHO JIOTAJaThCS O TOM,
Kakue H300paKeHHs U (PparMeHThl HMEIOTCS B HENPOSIBICHHBIX MeECTaX. JTO IPUMEPHOE
OMHKCaHUE TBOPYECKOTo mpouecca. Tak ¢GopMupyeTcs CTPYKTypHOE IOJIe 3aJadH, 3TO MOXKET
ObITh PUCYHOK MJIM TaOnMLa, B KOTOPBIX BOCCTAHABIMBAIOTCA HEAOCTaroliue (parMeHTHl,
MO3BOJISIONIME TOMYyYnuTh 0OmIyr0 KapTuHy. CyIecTByeT JBa croco0a MOHMCKa HEIOCTAIOIIUX
(GparMeHTOB B IOJE 3aJayd: 3TO MOXET OBbITh PAL[MOHAIbHBIA WM ACCOL[MAaTUBHBIA HOMUCK.
Pe3synprarom Takoro noucka siBisieTCs METOJ PELIEHUS 3a/1a4d, KOTOPBIH, KaK MpaBuiio, oepercs
U3 TOTOBOTO Habopa, YK€ MMEIOLIErocss B CO3HAHMM OOYdYaroLIerocs, BKIIOYAETCS JIEBOE
HOJTyLIApUE M0 peanu3alii CTaHJapTHOM METOJUKU PELIEHUS.

OOyuyeHue >(PQPEKTUBHBIM CTpATETUsAM YIYUILIUT pe3ylbTaThl BCEX OOydaroIIMUXCH.
OOyueHune BKJIIOYaeT B ceds jkelaHHe OCBOUTh HOBYIO CTPATErHio, MPUCOECANHEHNE U BEICHUE K
JTYYIIUM CTPATETrusiM WM IyTSIM UCIOJIBb30BaHHs CBOETO MO3ra Jijlsl pelieHus yueOHOoH 3a1aun.

BapuaHTbl HCHIOIB3yEMBIX CTPATErHi MBIIIJIEHUS IPU PELICHUH XUMHUYECKUX 3a]1a4
BuzyansHoe MozenrpoBaHue yCIOBUS 3a/1auu.
VYuebHbie MeTadophl (aHATIOTHH) JJIS1 pa3bsICHEHUSI.
Pemenne yepes KOIMYECTBO BELIECTBA.
Pemenue uepes Mmeron nmponopuuii.
Pemenue 3a1au B cTpaTeruu «BbIABUKEHUS THIIOTE3Y.
Pemenne 3amad, oCHOBaHHOE Ha 3aKOHE MOCTOSIHCTBA COCTaBa (Ha CBOMCTBAaX XMMHUYECKOM
(bOopMyIbl U XMMUYECKOTO YPABHEHHUS).
7. Wcnonb3oBaHue «IpaBuja KpecTa» WIM TFOPU30HTAJIBHOM, BEPTUKAJIBHON U JMArOHAIbHOU
3aBUCUMOCTH.
8. Cmoco0 pemeHust yepe3 CocTaBlIeHHE TaOIHI (CTPYKTYpHAsi CTPATerHs).

IS R

Paznen mporpammsel «BuptyanbHas jgaboparopusi» peain3yercs Ha OCHOBE BHIECOMATEpPHAIOB
u3EnuHol  komneknmu  1MdpoBhIX 00pa3oBarenbHBIX pecypcoB,100+ SKCOEPUMEHTOB IO
XUMUH, Y YeOHbIC BHUACOMATepUaibl XUMHUYEeCKoro dakynereta MIY, Apyrux KadeCTBEHHBIX
00pa3oBareIbHBIX CAUTOB.

Jlnst pa3pabOTKH MPOEKTOB HMCHOIB3YETCS 00pa30BaTeIbHO-METOMUYECKUN KOMIIJIEKC
«IIpoekTHO-HCcCIeA0BATENbCKAS IEATETbHOCTD)

TepMuHOIOrHYeCKHH CJIOBApb

Buzyanuzayus — MBICIUTENbHBIA TPOLIECC, HANpPABICHHBI Ha MEPEeBOJA BHEIIHEH
BHU3YyaJbHOM, ayIMadbHON, KHHECTETHYECKOW HH(GOPMAIIMA BO BHYTPEHHUE BU3yalIbHBIE 00pas3hl.
BuyTpeHHsisi BU3yanbHas MOJIEIb HE SIBIISIETCS TOJIHOM aHAJIOTME BHEIIHEro, OHAa OTPa)XaeT
JUIIHL HAauOOJIee CYIICCTBEHHBIE NETANM, OTIWYACTCS AUHAMUYHOCTHIO, TTO3BOJISIET BBIMOIHATH
MBICTIEHHBIC BU3YalIbHbIE TPE0OPa30BaHUS, OTIEPAIUH.

Ungopmayuonnoe (xommynuxkayuonnoe) obdbujecmeo — HOBas COIHMAIBbHAS Cpena,
XapaKTEePU3YIOMIAsCs MHOXXECTBOM HWCTOYHHKOB HWH(POPMAIMH, TOCTOSHHBIM YyBEIUYCHHEM
o6bveMa nHGpOpPMAITUU, CO BCE YBEIMYMBABIIUMCS MHOTOOOpa3ueM JOCTYIMHBIX, 0COOCHHO Meana
WCTOYHHUKOB MH(OpMAIINK — TelleBUIeHUS, IHTepHeTa, paauo.

Memadghopa yuebmas — 5>MOLUMOHAILHO HACHIIICHHAs AaHAJIOTHSA, HallpaBlIeHHAs Ha
nepenayy KIto4eBOr MBICITH, BEIYIIEH IS TPYIHOTO IS MOHUMAaHUS Y9eOHOTO COePIKaHUS.
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http://school-collection.edu.ru/
http://www.chemicum.com/ru/
http://www.chemicum.com/ru/
http://www.chem.msu.ru/rus/teaching/zagorskii2/video/welcome.html

Mnococencopnoe npedcmasnenue uxgopmayuu — TpencTaBlIeHHe MHPOpPMAIMH 4Yepe3
BCE CEHCOPHbIE KaHallbl (BU3YaJIbHBIM, ayqUalIbHbIN, KMHECTETUYECKUH) C SMOIMOHAIBHBIM
PETryIUpOBAaHUEM B 3aBUCHMOCTH OT XapaKTEPUCTHK YIeOHOM rpynmbl U y4eOHON CUTYaIIHH.

Mooanvrocmo (anrin. modality) — TepMUH, O3HAYAIOIIMKA B JIUTEPATYpE MO TICUXOJIOTHH
U (U3MOIIOTUM TPUHAJICKHOCTh K ONPEICIICHHON CEHCOPHOM cucTeMe (aHanm3aropy) u
UCHONB3YIOIIUNCA JUIsl 00O3HAUEHUS, XapaKTepUCTHUKU WM KiacCU(PUKAIMKM OUIYIICHHH,
CUTHAJIOB, CTUMYIIOB, HH(popManuu. (MemepskoB).

HHnousuoyanvHo opuenmuposanroe odbyueHue xumuu — o0ydeHue, TOCTPOCHHOE Ha yU4eTe
WHVBUIYAIBHBIX XapPaKTEPUCTUK BOCIPHUATHS OOYJAIOIIMMCS 33JeHCTBOBAHHBIX B IPOIIECCE
MBILJICHHUSI PENPe3eHTAaTUBHBIX CcHUCTeM. PaccMarpuBaer mpoliecc OOy4eHHsS C TMO3UIHU
TapMOHU3AIMH JICATEIIbHOCTH PENPE3EHTATUBHBIX CHCTEM, IIPEAINOJaralouieidl TPaHCISAIHIO
uH(pOpMaIMH B pacyeTe Ha Pa3IMYHbIe KaHaJbl BOCIPUSITHS, pa3BUTHE CIOCOOHOCTH K IIEPEBOLY
uH(pOopMaIu U3 OMHON (POPMEI B IpyTyro (HampuMmep, U3 ayduaibHON B BH3yalbHYIO), a TAKKe
BBIMIOJTHEHUE CJIOXKHBIX MBICIUTENbHBIX JIEHCTBUN depe3 HOBYIO, Oonee 3¢GdeKTUBHYIO
MIOCTIeIOBATENIbHOCTh BHYTPEHHEH penpe3eHTallii HH(POPMALIUH.

Cymb uHOUBUOYATILHO OPUEHMUPOBAHHO20 00VUeHUss XUMUU COCTOUT B CTPEMIICHUHU K
CO3JAaHHMIO LEJIOCTHOTO TMpPEACTaBIeHHs 00 M3ydyaeMOM NpeAMETe uepe3 HHTETPaluio
ayMaJIbHbBIX, BU3YaJIbHBIX, YyBCTBEHHBIX 00Pa30B (IMOLMOHABHBIX U PallMOHABHBIX).

Penpe3eHmamu6Hble cucmemvl — ayauaJibHbBIC, BU3YAJbHBIC WM KHHCCTCTHYCCKUC
CUCTCMBI ITOJTYYCHHU, nepepa60TKH " TpaHCIEIOUHA I/IH(i)OpMaL[I/II/I YCJIIOBCKOM.
Cmunv mblwiienuss — CrIocoo MBIIIJICHUSA, OCYHICCTBIACMOIO B KaKOM-TO OJIHOM

penpe3eHTaTUBHOM cucTeme, TUO0 B ayauallbHOM (3ByKamHu), TMOO B BU3YallbHOH (KapTUHKaMHU),
100 B KHHECTETUYECKOM (MBIILIEUHBIMH OLTYIICHUSIMHU).

Cmunv obyyenus — oOydeHue, B KOTOpOM HH(pOpMAIUs MPEHUMYIIECTBEHHO
TPAHCIMPYETCSI B pacueTe Ha OIHY M3 PENpPE3CHTATHBHYIO CHCTEM (ayIuaibHYIO, BU3yaIbHYIO,
KHHECTETUYECKYIO), pallHOHAJILHOE JINOO0 AIMOIIMOHAIEHOE BOCTIPUSITHE.

Cmpamezus mvluiieHuss — MOCIENOBATEIIEHOCTD BBITIOTHEHUSI MBICTUTEIBHBIX ONEpPaIIHid,
W3BIICUYCHHU S MBICTTUTENLHBIX CTUIICH TIPU PEIICHUH TOCTATOUHO CIIOKHOM 3a/1auu.

Texnuxu npucoedunenuss — TIOBEICHYCCKUE HITH MBICITUTEIBHbIE TIPUEMBI, HalpaBIeHHBIE

Ha JIOCTIDKEHHE CHHXPOHHOCTM B MBICJIAX M YYBCTBaX — CHUTYallUd IICHXOJOTHYECKOrO
pe30oHaHca, parmnopra.
Tpancnayua yueOnou ungopmayuu — cnocod mnepeaaun y4yeOHOW uHoOpMaLUU

(aynuanbHBIA, BHU3yalbHbIM, KHUHECTETUYECKUN, SMOLMOHAIBHBIA WM HEIMOLUOHAJIBHBIN).
TpaHcasuus MOXeT UATH Yepe3 OJIMH KaHaJ, TM00 mapajiesbHO Yyepes JBa WK TPH.

JIMTEPATYPA JJIS1 OBYUYAIOLIUXCS

1. BonbmoiHIUKIONEAMUECKHiicIoBaph. M.: bonbimaspoccuiickas >HIuKIoneaus, 1998;

I'munka H.JIL 3agaun u ynpaxHenus no odmeit xumun. Yd. [Tocodue. 2002 roxa. 244 ctp.

3. T'muaxka HJL. OOmas xumus: YdeOHoe Tmocobme s By3oB. [lom  pen.
A.N.EpmaxoBa.M.:MUnterpanlIpecc, 2000;

4. Epemun B.B. Teopernueckas u MareMaTHdeckas XUMHS JUIsl HIKOJIbHUKOB. M.: MuuMo,
2007,

5. Eperuna JII1., [umkua E.A. Meronuka pemieHust 3a7ad 1Mo XuMuu: Y4eb.mocodue st
ctyaenToB nea. Mu-toB no 6uoin. U xum. Cneu. — M.: Ilpocsemenue, 1989.

6. 3yboewu E.H., Acagauk B.H. Pemrenne 3amau moBbIIeHHOH cioxxHOCTH. KHMXKHBIA JloM.
Mumnck. 2004.

7. Kum E.IL, ITak E.Il. COopHUK ynpakHEHHI | 3a7a4 Mo 00med XuMun (st o0ydarommmxcst
CHELMATU3UPOBAHHBIX KIJIACCOB C YIIYOJCHHBIM H3YyYCHHEM XHMUU U aOUTYpUEHTOB).
CI'MY. Caparos. 1998.

8. Kysbmenko H.E., Epemun B.B., IlonkoB B.A. Hawana xumun. CoBpeMeHHBIH Kypc A
noctymnaromnmx B By3bl. T.1. M. 1 ®eneparuBnas kauroropropast kommnanus. 1998. C. 233.

19

N



10.

11.
12.

NoabkowhE

Kysemenko H.E., Epémun B.B., Uypanos C.C. COOpHUK KOHKYPCHBIX 33Ja4 110 XUMHUH. M.
Ox3ameH. 2001.

Jlabuii FO.M. Pemienue 3a1a4 o XuMuM ¢ IOMOIIbIO YpaBHEHUM U HepaBeHCTB. Knura juis
yumutens. 1987 roa. 81 ctp

Hexkpacos b.B. OcuoBbl o6mieii xumun. M.: Xumust,2003;

Cepena W.I1. Konkypcuble 3agaun no xumuu. [locrynaronum B By3bl. Kues. Bumia nikona.
1984

. paitgepl., Otkunc I1. Heopranmyeckasxumus.B 2-x1. M.: Mup, 2004;

JonosHuTeILHAS JINTEPATypa
Huxkepcon P., I'peii I., Xeit J[>x. OCHOBHBIE 3aKOHBI XUMHUH.B 2-X T. M.: Mup, 1982;
Korron @., Yunkuncon Ix. CoBpemeHHast Heopranuueckast xumus. M.: Mup, 1969;
Jleencon N.A. Ilouemy 1 Kak uayT XuMu4eckue peakiuu. M.: Mupoc, 1995;
Heopranuueckas xumus.B 4-x T. [lox pea. FO.Jl. TperbsakoBa. M.: Axagemusi, 2004—2007;
[Tommmnr JI. O6mas xumus. M.: Mup, 1974;
[Tpuroxun U., Konnenynu JI. CoBpemennas repmoauHamuka. M.: Mup, 2002;
Pemu I'. Kypc nHeoprannueckoitxumuu.B 2-x T.I1ep.cuem.Iloa.pen.A.B. HoBocenoBoii.M.:

Wuoctp. Jlurt., 1963;

8. ®pumanta M. Xumus B nefictBun. M.: Mup, 1991;

9. Xaycrkpodrt K., Koncreon 3. CoBpemeHHbIN Kypc o0mieit xumuun.B 2-X T. [lep. ¢ anm1. M.:

Mup, 2002;

10. Dunmknoneaus XumMudeckux aeMeHToB. [Tox pea. A.M.Cmoierosckoro. M.: JIpoda, 2000;

11. Otkunc I1. KBantel. CipaBounuk koHnenuuid. M.: Hayka, 1977; Xumus:

JIMTEPATYPA JIUIAA IIEJATOI'OB

1. I'munka H. JI. 3agaun u ynpaxkHeHus no oOmel xumuun: YdeGHoe mocobue s By3os/Ilon
pen. B. A. PabunoBuua u X. M. Py6unoii. Ilpu yuactum T. E. Anekceesoii, H. b.
[Tnarynosoii, B. A. Pabunosuua, X. M. Pyounoii, T. E. XpunyHosoil. — M.: HUnrerpain-
Ipecc, 2005.

2. I'muuka H. JI. O6mas xumus. JI.: Xumusg, 1988.

3. Hupekcon P., I'peii I, XeiiT J. OcHOBHBIC 3akoHBI XuMun: B 2-x Tomax. Ilep. ¢ anrn. M.
Mup. 1982.

4. Nopodeer M.B., JlecoB M.b. Maremarnka Ha ypokax xumuu //Xumus B mikosne. 1999. Ne 6.
C. 50-55.

5. Epoxun FO.M. COopHuUK 3a7a4 ¥ yHpaXHEHUH MO XUMHUH (C TUIAKTUYECKUM MaTepHalioM):
VYuyeb.mocobue mis crya. Cpen. [Ipod. Yueb. 3aBenenuii / FO.M. Epoxun, B. . ®ponos. —
2-e u3., cTep. — M.: M3narenbekuii meHTp «Akagemus», 2005.

6. Eppirun JI.I1., I'pabGoBeiii A.K. 3amaun u npumepbl N0 XHMHM C MEXIPEIMETHBIM
cozepxanueM (crennpeamersl). Yuedbnoe nocodue mist CITTY. M. Beicias mkosna. 1989.

7. 3amaum Bcepoccuiickux onumnuan mo xumuu. [lon pen. Axan. PAH, npod. B.B.Jlynuna. M.:
Ox3amen, 2004, 480 c.;

8. KymnapeB A.A. YuuMmcs pemars 3a1a4u 1o XumMuu //Xumus B mkone. 1994. Ne 2. C. 44-53,
1995. Ne 2. C. 51-57.

9. Jlebenera M. U., Aukynumona . A. CO0OpHUK 3a7a4 M yIpakKHEHUH MO0 XUMHH C PELICHUEM
TUTNOBBIX W YyCIOXXKHEHHBIX 3anad: [Ipaktukym. Mocksa: «M3n-Bo Mammnoctpoenue-1y,
2002. 166 c.

10. lumua P.A. u ap. Xumus 10-11 xin.: Yue6.mocodue / P.A. Jluaun, E.E. SIkumosa, H.A.
Borunosa; [Ton pen. [Ipod. P.A. Jluguna. — M.: Ipoda, 1999.

11. MenBenes HO.H. 3aaere i1 BBl ra3oBeie 3aK0HBI //Xumus B mkoie. 1998. Ne 6. C. 61-63.

12. Mymkano H. H., Bpaiiko B. . Onumnuaansie 3anaun no xumun: [locodue 1t yanreneit.—
N3zn. 2-e, mepepad.—K.: PagsHcbka mkona, 1979

13. [Tonabaes H.U. Dnexrponus. [Tocobue ans yuuteneii. M. [Ipocsemenue. 1986.

20



14.
15.

16.

17.
18.

19.

20.

21.
22.

pen. [Ipo¢. H.E..Ky3smenko u npod. B.1.repennna. M.: Uza-soMrY, 2008,

COopHUK KOHKYPCHBIX 3aa4 1o xuMuu ¢ pemenusymu /Ilox pen. M.A. Bononunoit. M. U3n-
BO Mock. Yu-Ta. 1983.

CemraukoBa [.B. OcHoBbl xumuu B pacuerax. CI16. Xumuszgar. 2002.

Csuranbko 1.B. Hecrannaprasle 3anaun o xumuu. M: MUPOC. 1995.

Csuransko W.B., Kucun B.B., UypanoB C.C. CranmapTHble aJIrOpUTMbl PpEIICHUS
HECTAaHJAPTHBIX XUMHYECKHX 3amad.— M., Xumuueckuil daxymsrer MIY  um.
M.B.JlomonocoBa; — M., Beicmuii xumuueckuii koyuiemxk PAH;— M., U3narenscTBO (husmko-
maremaruueckoit nureparypsl (PU3MATIINT) 2012. 253c.

CysopoB A.B.,. KapuoBa A.A, Ilorexun A.A. u ap. OpuruHajabHbIE 334U 10 XUMHHU C
pemernsimu. CI16. Xumms. 1998.

TronbkoB A.U. Tpyanas 3amada? Haunem o nmopsaky....//Xumus B mkose. 2000. Ne 3. C. 56-
60, 2005. Ne 2. C. 51-55.

XpycraneB A.®. Xumuueckue TeopeMsl //Xumus B mkomue. 1998. Ne 7. C. 30-31.

[Mumkua E.A. Vcnons30BaHue METOJOB MaTeMaTHUKH W (PU3UKH TIPH PEIICHUN XHMHYECKHX
3amau. Xumud B mkose. 1983. Ne 1. C. 44-46.

KAJIEHJIAPHBINA YYEBHBIN 'PA®UK

Hazpanue nporpammel JlonoanuresibHasi 001epa3BuBaoas nporpaMmma «XuMus ¢ HyJIs»»
®UO nenarora Kouemkona Jlapuca OcunoBHa

Yy4eOHblil roj

[TponomxuTenbHOCTh 00yUeHHI9 MecslleB
KonnuectBo uacos B roa/2

KonmuecTtBo yueOHBIX HEens 36
KonnuecTBo yacoB B Heseno2

['pynims

Pacnincanue 3ausatuii

[Ipa3nanyHbIE THU

1,2,3,4,5,6,7,8,9 suBaps, 23 despains, 8 mapra, 1 mas, 9 mas, 4 HOAOPs
[TpoMeXyTOUHBIHKOHTPOIIb neKadpb

M TOrOBBIMKOHTPOJIEMAA

Jlara e Pasznen, Tema Beero Teopus IIpakruka
n/n JacoB
Beenenne. 2 1 1
1 Bxonnast quarnocTuka 3aTpyIHEHHMN. 2 1 1

Maremaruka, pusnka, *HPOpPMAITUOHHBIE
TEXHOJIOTHH B XuMuH. CTuimu
JesTebHOCTH. CTpaTeruu MbIIUICHUS.

1. Tabnmua pacTBOPUMOCTH — 8 2 6
HHCTPYMEHT NMO3HAHMUSI.
2 Krnaccudukanus HeopraHMIeCKuX BEmecTB. | 2 2

CrpykTypa TabauIBl PACTBOPUMOCTH.
CBoiicTBa  BEIIECTB  PA3HBIX  KJACCOB.

Jlexkums
3 CocrasieHue XUMHUYECKIX dopmyn | 6 6
aIBTEPHATUBHBIMH CITIOCOOAMHU.
CocraBneHue ypaBHEHUH pEeaKIHnid.
Pemenwne 3amannii pa3HbIX BUAOB (IIEMOYKH,
TECTOBBIE, c JUTMHHBIM

peuieHueM). MIHTeIeKTyalbHas urpa
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2. llepuoguyeckasi cHCTeMa XUMHYECKUX
3J1eMeHTOB — HHCTPYMEHT MO3HAHUS

16

14

Ctpoenue aroma. MaccoBoe 4ucIIo.
N3o0Tomnbl. DNeKTpOHHAsI CTPYKTYpPa aTOMOB.
I'padmueckas cxema EKTPOHHOTO
CTPOEHHS aTOMOB 3aBUCHMOCTb CBOMCTB
3JIEMEHTOB OT CTPOCHHS UX aTOMOB.
3aHsTHE-NCCIIEI0BAHUE

Onpedenenue yucia 21emMeHmapHuix Yacmuy
6 siope.

Cocmasnenue 21eKmpoHHbIX, epapuiecKux
cxem cmpoenus amomoa.

Cpasnenue 31eKMPOHHBIX ~ KOHQuUIypayuil
amomos.

IIpoeno3zuposanue c60ticme 31emMeHmos no
cmpoenuio amomos. /lenosas uepa

Crpykrypa  NEpUOOUYECKOHM  CHCTEMBI
H.N.Menpneneea. 3MeHeHHE  CBOWMCTB
XMMHUYECKHX 3JIEMEHTOB 10 T'OPU3OHTAJIH,
BepTUKaiu, JuaroHand. OmnpeneneHue
BaJICHTHBIX BO3MOKHOCTEH aToOMOB
JJIEMEHTOB [IpornocTrueckue
BO3MOXXKHOCTH IEPUOJAMYECKONM CHUCTEMBI.
IIpocnozuposanue u cpasHenue c8OUCME
XUMUYECKUX — DIeMEeHmo8 U  NPOCMbIX
gewecme no NONOACEHUIO 8 NEePUOOUYECKOU
cucmeme. 3anamue-uccie008arue

Tuner  xumudeckoir  cBsi3u.  CrocoObI
o0pa3oBaHMs KOBAJCHTHOU CBSI3U. Biausuue
cesazell  Ha  Qusuyeckue  ceolcmea U
azpe2amuoe COCMosHUe 8eujecms.
Cocmasnenue 21eKMpoHHbIX U 2paguyecKux
cxem 00paz08anUst XUMUYECKOLL C853U
Cocmasnenue MONEKYIAPHUBIX,
CMPYKMYPHBIX, 2eKMPOHHBIX opmyI
xXumuueckux eewgecms. Mos2oeou wmypm

3.2JIeKTPOXUMMYECKHUIl PSi HANPSKeH it
METaJIJI0B — HHCTPYMEHT NO3HAHUS

CBolicTBa METAJJIOB ITIABHBIX U MOOOYHBIX
noarpym. CBoicTBa O€CKUCIOPOIHBIX U
KHUCJIOPOZCOJEPIKAIUX KUCTIOT.
WNHurtennexryanpHas urpa

Jemoncmpayus oneimog ¢ memaniamu,
Kuciomamu

Pewenue 3aoanuii paznvix 6uoos (yenouxu,
mecmoaule,c ONUHHBIM peuleHUeM).

4. AnbTepHATHBHbBIE AJITOPUTMBI
pelieHusi XUMHUYEeCKUX 3124 U 3aJaHMii

16

10

10

KonmuectBo BemecTBa. MossipHas macca.
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MaccoBas nondg iaeMeHTa. OTHOCUTENRHAS
IUIOTHOCTH ra3a. Oowem raza. MossipHbIi
o0beM raza. Pewenue 3a0au. Munu-myprup

11

PactBopumocts, PactBopsl. KoHueHTpanms
pacTBOpPOB.

3asiaun Ha pacTBOPHI

Ilpucomosnenue pacmeopos pazHou
KOHyenmpayuu (mooenuposarnue). Munu-

mypHup

12,13

KonmuecTBO BemiecTBa M Macca peareHTOB
(TIpomyKTOB). N36p1TOK (HEemocTaToK)
peareaToB. O0bEM ra3000pa3HBIX PEAreHTOB
(TIpomyKTOB). [IpakTrueckuii BBIXO]I
MPONYKTOB. MaccoBasi 70 BeUIeCTBa B
cmecu. CTerneHb YUCTOTHI BEIIECTRA.
Pewenue 3a0au Munu-myprup

14

Teopus:OneKTponUTHYECKasT IUCCOIHALIMSL.
CnaOsble, cuIbHBIE AEKTPOINTHL. OOMEHHbIE
peakiuu B pacTBOPax JIEKTPOIUTOB.
IIpakmuxka:

Cocmaenenue  ypasHenuti  ouccoyuayuu
NNEeKMPONUMO8.

Onpeoenenue pH pacmeopa.

Cocmasnenue  ypagHenwuii 68  UOHHO-
Monexynaprou ghopme. Munu-mypHup

15

I'maponus coneit

Cocmaenenue ypagHeHutl 2uoponuza 8
UOHHO-MONEKYAPHOU popme.

Onpedenenue peakyuu 600H020 pPACMEOpA.
3anamue-ouckyccus

16

OKHCIIUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu Cocmasnenue ypagHeruu
OKUCIUMENbHO-60CCMAHOBUMETbHBLX
peakyuu. Mnmennekmyanvrnas uepa

5.BupryanbHasi XMMHYeCKas
Jaboparopust

17,18

Pa3bop XxumMHUECKHUX ONBITOBHA OCHOBE
BUAcoMarepuasioB M3EIMHOW KOJUICKIIUU
M (POBLIX 00pa3oBaTEIbLHBIX
pecypcos, 100+ DKCIICPHMMCHTOB 110
XHAMUH, YUeOHBIE BUJICOMATECPHATILI
xuMugeckoro dakynsrera MI'Y

6.MoaeupoBaHue pelieHui
IKCINEPUMEHTAJIBHBIX 3a/1a4

10

19

KauecTBeHHble 3a1aun, UX Pa3sHOBUAHOCTH
Mooenuposanue npoyecca peutenus
IKCNEPUMEHMANbHBIX 3A0aY.

20

IlonBenenue UTOroOB.
XUMHUYECKUN TYPHHUP.

Bcero

72

15

57
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