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[TpunsTa Ha 3aceqaHUH MEAATOTUYECKOTO COBETA, MPOTOKOI
ot 28.08.2022 Ne 1

PaccmoTpena u pekoMeH10BaHa K yTBEPKIACHUIO
ITpotokon 3acenanus kadenps /IIIMO ot «28» aBrycra 2022 1. Ne 1



MNOACHUTEJIBHAA 3AIINCKA

JononuutenbHas o6mieoOpa3zoBareibHas, oOIliepa3BuBaioias mnporpamma «B  Mupe
XMMHUYECKHX 331a4» SIBJISETCS IPOrPaMMOM ecrmecmeenHOHAYYHOU HANPasIeHHOCIU.

[Tporpamma «B Mupe XMMHUYECKHX 3a/1a4» COCTABJICHAa HA OCHOBE COOPHUKOB 3a/1a4:

Csuranbko WM.B., Kucun B.B., UypanoB C.C. CrangapTHbl€ aJrOpUTMbI PEHICHUS
HECTAaHAAPTHBIX ~XMUMHUYECKMX 3amad. — M., Xummueckuit Qakynsrer MIY  um.
M.B.JlomonocoBa; — M., Beiciiuit xumuueckuii komwtemx PAH; — M., M3natenscTBO (hU3uko-
maremaTtrueckoit tureparypsl (PU3MATIINT) 2012, 253c.

I'muuaka H.JI. 3agaun u ynpakaenus o o6mieit xumuu. M. «IIpocBemenney, 1995.

[Iporpamma pas3paboTaHa B COOTBETCTBHM CO  CICAYIOUIMMH  HOPMATHBHBIMU
JOKYMEHTaMHU:

— @enepanbablit 3akoH PO ot 29.12.2012 r. Ne 273 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

— Va3 [lpesunenta Poccuiickoit ®@enepanuu ot 19.12.2012 1. Ne 1666 «O crpareruun
roCyJapCTBEHHOM HAIIMOHAIbHON oMtk Poccuiickoit deneparuu Ha nepuox 10 2025 rogay;

- Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 1. Ne 642 «O Crpareruun
Hay4YHO-TeXHHYecKoro pazsutus Poccuiickoit deneparnuny;

— VYka3 Ilpesunmenta Poccuiickoit @enepammu ot 21.07.2020 r. Ne 474 «O
HallMOHAJIBHBIX LeNsIX pa3Butus Poccuiickoit @enepanuu Ha nepuoa a0 2030 roga»;

— IMocranonenue IlpaButenscTBa Poccuiickoit @enepamuu ot 15.04.2014 r. Ne 317
«O0 yTBEp)KIEHMHM TIOCyJapCcTBEHHON mnporpamMmel Poccuiickoit @enepanun «Pa3purue
KYJIBTYPBI»;

— IlocranoBnenue IlpaButenscTBa Poccuiickori deaepanuu ot 26.12.2017 1. Ne 1642
«O0 yTBepXKIEHUU TOCyIapCTBEHHOW mporpammbl Poccuiickoit @Denepanuu «Pa3Butne
00pa3oBaHUN;

— Pacniopsixenne IlpaButensctBa Poccuiickoit @enepannn ot 31.03.2022 1. Ne 678-p
«O0 yrBepxaennn KoHnenuuu pa3BuTust 10NOTHUTENbHOTO 0O0pazoBanus aereit 1o 2030 rogay;

— ITacnopt HanmonansHoro npoekra «O6pa3oBaHue»;

— Ilpuka3 MunucrepctBa npocsemenust Poccuiickoit ®enepanuu ot 09.11.2018 r. Ne
196 «OO6 yTBepXkJACHHH TIOpPSAKAa OpPraHW3allMd W OCYIISCTBICHUS 00pa30BaTEIBHON
JeSITeIbHOCTH MO JONOJHUTEIBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMam»;

— Ilpuxa3z Munucrepcta npocsemienus Poccuiickoit @enepanuu ot 3 30.09.2020 r. Ne
533 «O BHeceHuu u3MeHeHHUH B Ilopsaok opraHuzanuu M OCYILECTBIIEHUS 00pa3oBaTeIbHOMN
JESTEIbBHOCTH 110 JIOMOJHUTENIBHBIM 00111€00pa30BaTebHBIM IporpaMMamM, YTBEP:KICHHBIN
nprka3oM MunucrepcTsa npocsenienus Poccuiickoit @eneparuu ot 9 Hos16ps 2018 r. Ne 196»;

- [luceMo MunucrepcrBa npocsemienusi Poccniickoit @enepanuu ot 19.03.2020 r. Ne
['1-39/04 «O HampaBlICHUH METOAMYECKHX PEeKOMeHIanui» («MeToauueckue peKOMEeHIanK
0 peanu3aluyd oOpa30BaTEIbHBIX MPOTPaMM HayaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpeaHero ooduero oOpazoBaHMs, 00pa30BaTENIbHBIX MPOrpaMM CPEAHEro MpodhecCHOHAIbHOTO
0o0pa3oBaHMs, JIOTIOJIHUTEIBHBIX  OO0ME00pa3oBaTEeIbHBIX  IMPOTPaMM  C  NPHUMEHEHHEM
AIIEKTPOHHOT'0 OOYYEHHUS U TUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHIA»);

— IMucekMo MunucrepcTBa o6pazoBanus u Hayku Poccuiickoit @enepauuu ot 18.11.2015
r. Ne 09-3242 «O wHanpaBnenun wuHpopMauun» («MeTOAMUECKHE PEKOMEHIAIMU 10
MPOEKTHPOBAHUIO JIOTIOJTHUTEBHBIX 00IIepa3BUBAIOIINX MPOrpaMM (BKIIIOYAst pa3HOYPOBHEBBIC
IPOTPaMMBI)»;

— CaHHTapHO-dITUIEMUOJIOTHYECKHE TPEOOBAHUS K OPTaHU3AIUSAM BOCIHTAaHUS H
o0y4yeHHsl, OTIbIXa U 0310poBIIeHUS jaeredl M Monoaexku (CaHUTApHO-IMUAEMHUOIOTHYECKUE
npasuia u Hopmatusbl CanlluH 2.4.3648-20);

— I'uruennyeckre HOpMaTHUBHI U CIelIMaIbHbIE TPEOOBaHUS K YCTPOIMCTBY, COAEPKAHUIO
U pexumMaMm paboTbl B ycioBHsX Lu(ppoBOi oOpa3oBaTenbHON cpeabl B cdepe o001iero
oOpa3oBanus. PykoBoactso. M.: HMUL 3nopoBbst nereit Munsnpasa Poccun, 2020. — 20 c.

AKTYaJlbHOCTBH POrPaAMMBbI



bazoBble MIKOJIBHBIE TPOrPAMMBI IO XUMUU HE PAcIoaratoT JOCTATOUYHBIM KOJIUYECTBOM
BPEMEHU JUIsl pacCCMOTPEHMsI BOIPOCOB pemieHus 3anad. C Ipyroil CTOpOHBI, yMEHHUE pelaTh
3a7a4d — 3TO yYMEHHE IPUMEHATh 3HAHUA, JIOTUYECKHM M TBOPYECKU MBICIUTH. PaszButue y
0o0y4aroIuXxcsi  TBOPYECKOTO  CAMOCTOSATEJBHOTO  MBILIUIEHUS  IO3BOJSET UM JIETKO
OPUEHTHPOBATHCSI B HOBBIX JUISI HUX TEOPHSX M (hakTax. ITa 1edb MOXKET ObITh JOCTUTHYTA B
npolecce pelIeHusl CTaHAapTHRIX M HEeCTaHJAapTHHIX 3a7ad. Yepes peleHrne XMMUYECKUX 3a/1ad
3aKJIQJBIBACTCS MPOYHBIN (yHIAMEHT OOMIEXMMHUYECKUX 3HAHUH, MPOUCXOJUT UX YyriyOieHue,
dopmupyeTcss HMHTEpeC K Hay4yHOM, MCCIIEeOBaTEIbCKON MAEATENbHOCTH, OCYLIECTBISACTCS
npodeccuoHambHass OpUeHTanusA. 3aJauyHblii Coco0 OpraHu3alnuu OOYYEeHHs CHOCOOCTBYET
CTAHOBJIEHUIO MHUPOBO33PEHMS, PA3BUTUIO0 YHUBEPCAJIbHBIX YMEHUH, 0a30BbIX CIIOCOOHOCTEH U
KJTIOYEBBIX KOMIIETEHTHOCTEH 00yYarOInXCA.

IIpencraBnsiemas nporpaMma «XHUMUs B 33/a4ax» MPEANOaraeT peleHue cTaHAapTHhIX
Y HECTaHJApTHBIX 3ajad U 3aJaHUH MO XUMHHM B paMkax 0a30BOM HIKOJBHON IpOrpaMmsbl U
BBIXOJIAIIIEH 32 ee paMKU. THUIbI CTAHJAPTHBIX 33/1a4 YHUBEPCAIbHbI KaK B HEOPraHUYECKOH, Tak
U B OpraHudeckoil xumuu. IloaTomMy mporpamma paccuvTaHa Ha TO, 4YTO B IO HEW MOTYT
3aHUMaThCcs oOydaromuecs U 9-ro, u 10-ro, u 11-ro kmaccoB. Hecranmaptuoele 3agaun, 3a1a4u
OJIMMITMAJHBIE MOTYT peIlIaTbCs C MPUMEHEHHMEM MHUHUMAJIBbHOIO KOJIMYECTBA CTaHAAPTHBIX
MaTeMaTHYeCKuX onepanuid. BaXHO MO3HAaKOMUTH OOy4arOIUMXCS C YHHUBEPCAJIbHBIMU
QITOPUTMAMH PELIEHUSI PACYETHBIX 3aJad 10 XMMHH, a TAK)KE aIrOpPUTMU3MPOBATH PELIEHUE
Ka4eCTBEHHBIX 3a]1ay.

JlesiTennbHOCTHOE COJiepKaHue MPOrpaMMbl, ylep)KUBarollee OajlaHC MEeXAy 3HAHUSMHU,
YMEHUSIMH M HaBbIKAMH, C OJHOM CTOPOHBI, M CIIOCOOAMHU MBIIUICHUS, KOMMYHHKAIUH,
NeSITeTbHOCTH, TIOHUMAaHUS U peQIIeKCHH, C APYroi CTOPOHBI, 00ECTIEYMBACT COLMOKYIBTYPHBIN
U JINYHOCTHBIN CMBICII €r0 YCBOEHHUS.

OCHOBHOIl 1eIbI0 MPOrpPaMMBbl SBIISIETCS PA3BUTHE Yy OOYYAIOUIMXCS JIOTHYECKOTO
MBILUICHHS], MPAKTUYECKUX YMEHHMM peleHusl 3aJad [0 XUMMH, CTPEMJICHHsS K HayyHOMY
MO3HAHUIO B MPOLIECCE OCBOCHUSI YHUBEPCAIbHBIX AJITOPUTMOB PEIICHHUS.

3agauu nporpaMmsbI:

1. Pa3BuBaTh COLMOKYJIBTYPHBIH M JIMYHOCTHBIM CMBICI YCBOEHHUS XMMUYECKUX 3HaHUI
(TBOpUEcKasi MoO3HaBaTeIbHAs! aKTUBHOCTh, MUPOBO33PEHUE, CMBICIIbI, [IEHHOCTH, YOCKICHMS,
npoopUEeHTAIHA).

2. AKTyanu3upoBaTh 3HaHUS MO0 XUMHUH, MaTeMaTHKe, GU3HKe, HHHOPMAITMOHHBIM TEXHOJIOTHUSIM
U DPACIIUPUTH MPEACTABICHUS O BO3MOXHOCTAX MX HHTETpallMM B IPOLIECCE PELIEHUs
CTaHJIaPTHBIX U HECTaHJIAPTHBIX 3a/1a4 110 XUMHUHU.

3. PazBuBate M QopmupoBaTh y OOYHYAIOUIMXCS METOAOJOIMYECKHE YMEHMs JIOTHYECKOTo
MBIILIICHHUS.

4. Pa3BuBaTh YMEHHS U HAaBBIKM HCCIIEIOBaHUSA, IPOCKTUPOBAHUS U MOJICIMPOBAHUS KaK BUJIOB
NeSTEIbHOCTH B Tpollecce pa3padOTKM W TMPUMEHEHHS YHHBEPCAJIbHBIX aJITOPUTMOB
pelIeHns 3a1a4 110 XUMUH.

5. Pa3BuBaTh KOMMYHUKAaTHBHbIE HABBIKM KaK OCHOBY HAy4YHOT'O OOLICHHUSI.

OTtim4uTenbHBbIE 0CO0EHHOCTH ITPOrPAMMBI
Copnepxkanue MporpamMmbl IpeAycMaTpuBaeT KiacCH(UKalMI0 3a1ad MO0 XUMHH II0

CTPYKTYypE, YCJIOBUSM M METOJaM MX PELIEeHUs — 3aJauyd C COCTaBJIEHUEM OJHOW MPONOPIHH,

CTEXMOMETPUYECKUE CXEMBI, 3alayd Ha cMecH W T.I. I pemeHusl KaKaoro THUMa 3ajad

OPUMEHSIOT 0000IIEHHBIE aITOPUTMBI.

B nporpamme npencrtaBieHa anropuTMuszanus (IO METOAAaM PpEHIeHMs) CIEAYIOLIUX

THUIIOB 33/1a4 110 XUMHUH:

— ycTaHOBJIeHHE (OPMYJbI BEIIECTBA MO KOJMYECTBEHHBIM JaHHBIM O €ro COCTaBe WU

IPOAYKTaxX MpPEBpAIlECHUN;

— HCIIOJIb30BAaHKE MPaBUiIa a/IUTUBHOCTH:

(cImlI+c2m2+....+ckmk) = c(o6m)(ml+m2+....+mk), rae cl...ck — «cBoicTBa» KOMIIOHEHTOB

CMecH, HalpuMep, KOHLEHTpaIHsl, TeMiepaTypa u ap., ml...mk — BKJIajbl ’TUX KOMIIOHEHTOB B

cMech; ¢(001) — «cBoKCTBO» cMecH; m1+m2...mk Macca cmecu;



— 337a4d  C  pacyeraMd [0  ypaBHEHUSAM  IIOCIEAOBATEIbHBIX peakuuit

(«CTEXMOMETPUUECKUM CXEMaM»);

— 3aJla4y¥ ¢ pacyeTaMy M0 YPaBHEHUSAM MapauIeIbHBIX peaKIUi («Ha CMECH»).

[lepBbie 1Ba TMIA OTHOCATCS K CTaTHYECKUM, TMOCIEAHHE — K JUHAMHUYECKUM 3a7adaM.
Takoe neneHne HECKOIbKO YCIOBHO, HO OHO MOMOTaeT KOHKPETU3UPOBATh MHOTIA JOCTATOYHO
CyMOypHBIE YCIIOBHS U e1e 0osiee cyMOypHBIE peIIeHUs] XUMHUUECKUX 3a]1ad.

Hcnonp3ysi yHUBEpCAIbHBIE alTOPUTMbI MOXKHO PEIIUTh KAaK CTaHIAPTHBIE HIKOJIbHBIE,
TaK ¥ HECTaHAAPTHbIC, OJIMMITMAJIHBIC 337a4l BBICOKOTO YPOBHS. YHHBEPCAIbHbBIC AITOPHUTMBI
MOTYT OBITh JIETKO PEaln30BaHbl B MPOCTEHIINX KOMIIBIOTEPHBIX MporpamMMax. BuyTpu kaxaoin
TEMBI CHa4aJla peIaroTcsl MPOCThIE 33/1a4H, 3aTeM 00Jiee CI0KHBIE.

[IporpaMmma HampaBjieHa B OCHOBHOM Ha pEIIEHHE TEOPEeTHYECKHX 3a7ad, HO
o0yyaromuecs: 3HaKOMATCS ¢ IPUHLIUIIAMH, KOTOPBIE MCIIOJIb3YIOTCS IIPH COCTABICHUHU
«Ka4eCTBEHHBIX» 3a71ad (B KOTOPHIX COBCEM HE 00s3aTelIbHO OTCYTCTBYIOT pacdeThl — HO €CIH
pacyeThl B HUX €CTh, TO OHU HE UTPAIOT KJIIOUEBOW POJIN), @ TAKXKE C METOJaMH UX pereHus. s
KaueCTBEHHBIX 3a/1a4 MO XHMHH CJieJlaHa TIOMbITKA OTCIEIUTh CTaHIAPTHBIE (POPMYTUPOBKH
TaKUX 3a/1a4, a TaKKe 3aKOHOMEPHOCTH aJTOPUTMOB UX pemeHuid. [Ipu pemennn takux 3amaq
UCIIONIB3YETCS] TEXHOJIOTHUSI MBICJICHHOT'O SKCIIEPUMEHTA. B pernieHnsx 3Tux 3a7ad Ha KOHKPETHBIX
IpUMepax U3y4aroTcsi METOJMKH MPOBEICHHS aHaIN3a, HAOII01aeMble XapaKTepHbIe N3MEHEHHS
PEAKIIMOHHBIX CUCTEM M JIOTHYECKHM X0/ pacCy>KICHUH, MPUBOIALINN K 3aKIIOYEHUIO O IIPUPOJIE
AHATM3UPYEMOTO BEILIECTBA.

W3ydyeHne KakaoW TeMbl HAaYMHAETCS C OOS3aTENIbHOTO aHAIM3a PEHICHUM TUIOBBIX
3a1a4, M TOJBKO IOTOM pAacCMaTPUBAIOTCS HECTAHAAPTHBIC 3a/ayd, KOTOPHIE PEIIaloTCs
oOyuaromuecs. g kaxaod TeMbl pa3padaThiBalOTCd METOAMYECKHE YKa3aHUS M0 PEIICHUI0
3amad. B mporecce peanu3anuu mporpaMMbl pacCMaTpPUBAIOTCS 3a/1a4M, KOTOPBIE PEIIaiCh Ha
TOPOJICKUX, O0JIACTHBIX, PETHOHANIBHBIX, BCEPOCCUICKUX OJMMITHATAX MO XUMHH.

[IporpaMma Kypca HO3BOJIUT HE TOJBKO CPOPMHUPOBATH y OOYHYaIOLIMXCS YMEHUS U
HABBIKM PEHICHUS CIOXKHBIX XMMHYECKHUX 33/1a4 KOHKYPCHOT'O M OJIMMIIMATHOTO YPOBHS, HO U
M0Ka3aTh €IMHYI0 ECTECTBEHHOHAYYHYIO KapTHMHY MHpa Ha OCHOBE YK€ HMEIOIIUXCS Y HUX
3HaHUH 3aKOHOB (M3MKU W BJIAJEHUs MaTeMaTHUYECKUM HWHCTPYMEHTApHEM IOBBILIEHHOTO
ypoBHs. B mporecce OCBOGHHST TPOTPaMMBI OCYIIECTBIISCTCS HMHTETpAlMs XUMHYECKHX,
MaTeMaTHYeCKuX M (U3MYECKUX 3HAHWM, 3HAHUH W yMEHUH B 00JacTH HH(OPMAIMOHHBIX
TEXHOJIOTHI.

B ocHOBY nocTpoeHus mporpamMmBbl MOJI0KEHBI clieaytouye /lpunyunsl:
— TMIOJIHOTA OTpPaKEHHs B 33/a4ax COJEpX aHHUA XUMHMHU C y4e€TOM COBPEMEHHOTO COCTOSHUS
HayKH;
— CBSI3b METOJIOB PEIICHUS 33]]a4 C COBPEMEHHBIMU HayYHBIMU METOJaMH TIO3HAHUS MUDA;
— BO3pacTaHMe CIIOKHOCTH 33/1a4 OT dTara K 3TaIry,
— y4eT BHYTPHUIPEAMETHBIX U MEXKITPEIMETHBIX CBS3CH.

OCOOEHHOCTBIO ~ MpOrpaMMbl  SIBISIETCS U KOMIIOHEHTHOCTh  00Opa3oBaTENIbHO-
BOCIIUTATEIHLHOTO TPOIIECCa, B3aUMOCBSI3b MEKIY HIUMU:

— | KOMOOHEHT - cHCTeMa AOIOJHHUTEILHOrO o0OpasoBaHmsa. Peammzamys IOMOJIHUTEIBHON
0011e00pa3oBaTebHON 001IIepa3BUBAIOIICH TPOTPAMMBI «XHMHUS B 33/1a4ax.

— Lenbio mepBOro KOMIMOHEHTa sBIsETCA (HOpMUPOBAaHHE 0OPa30BATENBHOTO MPOCTPAHCTBA U
peanu3aiys B paMkax 00pa3oBaTeIbHON MPOTPaMMBI IOTIOIHUTEITFHOTO 00pa3oBaHus JAeTeH,
B MEPBYIO OYepe/ib, 3a/1a4 BocuTaHud. [Ipu peanusanuu nporpaMmsl B3pOCIble BHICTYHIAIOT
B POJIM TIEIaroroB JOTOJIHHUTEIBHOTO 00pa3oBaHWs, TPEHEPOB, HACTABHUKOB, IEIaroroB —
MICUXOJIOTOB, MAacTepoB, a JETH U TMOAPOCTKU - B POJMU OOYYaIOIIMXCs, HACTAaBHUKOB (B
cucTeMe «pebeHOK — pebeHok»). B 3aBucHUMOCTH OT TeMbl, (hOpMBI OpraHU3alKU 3aHATUN
CTPOUTCSl aJileKBaTHas CHUCTEMa OTHOILEHHH, ONpeneNnsioTcs HOpPMBI IIOBEJCHUS B
00pa3oBaTeILHOM MPOCTPAHCTBE: YICHUYECTBO, COTBOPUYECTBO H T.II.

— Il KOMIIOHEHT - cucTeMa BOCHHTATENBHBIX Meponpusatuil. llpeaHasHadeHne BTOPOTO
KOMIIOHEHTa - 00eCIeYeHNEe CO3/JaHNsl BOCIIUTATEIBHOTO IPOCTPAHCTBA, B KOTOPOM




peaiu3yloTcs  MPOEKThl, MEPONPHUATHS W aKUUW [0 OCHOBHBIM  HampaBiICHUSIM
BOCIIUTATEIbHON JESTEIbHOCTH C HCIIOJIb30BAaHUEM Pa3HOOOpa3HbIX (POPM OpraHU3aIUH.
— 1l KOMIIOHEHT - IICUXOJOT0-TIeAArOTHYECKas MOIEPIKKA M COMPOBOKACHUE 00 YUAIOIIIXCS.

YpoBeHBb IPOrpaMmbl: YIi1yOJeHHbIN (IIPOBUHYTHIN).

Anpecat nporpammbl: JlomonHuTenbHas oOpa3zoBaTelbHAas MporpaMma «XUMHUS B
3aJja4ax» MOKET ObITh peKOMEH0BaHa /Jisl 00ydaromuxcs 001eo0pa3oBaTeNbHbIX YUPEKICHUH,
KOTOpBIE XOTAT MOBBICUTH CBOM YpOBEHb 3HaHUH MO XUMHUH. Bospact oOyuaromuxcs: 14 — 18
net. B rpynmax mMoryt 00y4arbcs HIKOJIBHUKH C Pa3HbIM YPOBHEM 0a30BOil MOATOTOBKH.

O0bem nporpammsbl 17 yueOHBIX 4acoB B IoJ

Cpoku ocBoeHMSsI MPOrpaMMbl

9 mecsueB, 34 Heneab

[Iporpamma peanusyeTcs B TE€YeHHE KaleHAapHOro roma ¢ 1 ceHtsaops mo 31 mas,
BKJIIOUYAsl KAHUKYJISIPHOE BPEMS.

®opMa 00y4eHUsI: OUHAs.

®opmMbl M pe:kuM 3aHATHI: B rpynmax oOywarorcst mkompHUKH 9-11 kiaccos.
BosmoxkHa peanu3zamusi mporpaMMbl OTaenbHO Juist oOyuatomuxcest 9, 10 u 11 xmaccoB. Moryt
(dopMHUpOBaThCS I'PYNIbI-KOMaH/AbI 10 MOJTOTOBKE K Y4aCTHUIO B COPEBHOBAHUSAX 00JIaCTHOTO,
pernoHanbHOTO 1 Beepoccuiickoro ypoBHE.

UYucnaennocts odyuawmmxcs B rpymnme: 10 - 15 yenosek.

PexxuM 3aHaTHI: KaXK1as rpyIna 3aHUMAETCs OMH pa3 B HEAEIIO Mo 25 MUHYT.

@opMbl 3aHATHH. MUHWICKIWHA, CEMUHAPBI-MPAKTUKYMBI, MPAKTHUYECKUE 3aHITHUS TI0
pEIIeHnI0 3a7a4, B TOM YHKCJIE C HCIOJIb30BAHUEM D3JEMEHTOB COIMOKYJIbTYPHOTO TPEHUHTA,
TYpHUPBI, JUCKYCCHUU, BHJICOKOH(EpPEHL-3aHATUS. VCIoab3yloTCs BO3MOMXHOCTU TEXHOJOTUI
JTUCTAHIIMOHHOTO B3aUMOJICHCTBUS U DJIEKTPOHHOTO O0y4YEHHUSI.




COAEPKAHUME TPOI'PAMMBbI

YUEBHBIN ILIAH

Paznen, Tema Bcero Teopus IIpakTuka

qacoB

dopma
aTrTecTanun/
KOHTPOJIS

BBenenue. 1 1

Bxonnas
IUAarHOCTHKA

Pa3nen |. Anroput™msl perieHust 5 0
pacueTHBIX 3ajau.

Paznen Il. Anroputmel pemeHus 5 1
KayeCTBEHHBIX 3a]1ay.

3amura
HCCJIEI0BATENLCK
Oro MpoeKTa

Pasznen |1, Penenne 5 1
CTaHl[apTHBIX nu HGCTaHI[apTHBIX
3a7a4 ¥ 3aJJaHuH.

[lonBenenue UTOroB. 1 0
XUMUYECKUN TYPHHUP.

Typuaup

Bcero 17 3 12

YYEBHO-TEMATUYECKHWH ILTAH

/1

Pazgen, Tema

Bcero
JacoB

IIpak

Teopus
THKA

Beenenue. Copepxanue kypca. HexoTtopeie enuHHUIIBI
mexnyHapoanoit cuctembl (CH). CooTHOIIEHUS MEXITY
HEKOTOPHIMU BHECUCTEMHBIMU eAMHUIIAMU U equHuiiamu CH.
3HaueHusT HEKOTOPBIX  (yHIAMEHTAIBHBIX  (PU3UYECKHUX
MOCTOSTHHBIX. MeTobl pemenus 3a1ad. OCHOBHBIE (hOPMYITBI,
UCIIOJIb3YEMbIE JISl PEILICHUS 3a/1a4 10 XUMHUH.

BxoaHoe TecTupoBanue.

1

Paznen |. AnropurMsl pelieHHsi pac4eTHbIX 32124

1. PacueTnl 6€3 XMMUYECKUX pPeaKkuuid

[IpoekTupoBaHNE YHUBEPCAIbHBIX AITOPUTMOB PEIICHUS
3aaa4 o reme KonnuectBo Bemectsa. MoinspHas macca.
Buviuucnenue omnocumenvnot MoaeKyIisApHOU MACCol
sewecmaa no e2o gopmyne. Boiuucienue maccoi
ONpeoesleHH020 KOIUYeCmaa 6euecmad U KoIuiecmed
sewecmaa, cooepaicauyecocst 8 onpedesleHHol macce.

[IpoekTupoBaHUE YHUBEPCATBHBIX AITOPUTMOB PEIICHUS
3a/1a4 o reme MaccoBasi 10715 3JIeMeHTa. Boluucienue
MaAccosvix 00ell IIeMEeHMO8 8 CIOHCHOM 8euecmeae no e20
@opmyne. Haxodrcoenue xumuueckou popmynvl eewecmea no
MACCOBbIM 00IAM INEMEHNOB.

HpOCKTI/IpOBaHI/Ie YHUBCPCAJIBHBIX AJITOPUTMOB PCILICHUA
3aJa4 110 TEMC OTHOCHUTENbHAS IIIOTHOCTH Ta3a. Buiyucienue
OMHOCUMENbHBIX NIOMHOCHEl 2613006p613Hblx eewecmse.

[TpoexkTUpoBaHNE YHUBEPCAITBHBIX AITOPUTMOB PEIICHUS
3anmad o teMe O0bem raza. Momsipabiii 00beM Tasa.
Buiuucnenue o6vema onpeoeneHHo20 Koauuecmada, Maccyl,
3aHuUMaroueli onpeoeneHHulll 00vem, U 00bema onpeoenIeHHol
MAccyl 2a3000pa3H0O20 8ewecmed npu HOPMAIbHBIX YCI0BUSIX.

2. PacyeTnl M0 ypaBHEHHUSIM XUMHYECKHX PeaKIHii




[TpoekTrpoBaHNWE YHUBEPCATBHBIX AITOPUTMOB PEIICHHS
3anad o Teme KoiamdecTBo BeliecTBa U Macca pearcHToB
(mpoayKTOB). Bwiuucnenue maccol npooykma (1ubo peacenma)
Ppeakyuu no u38eCmMHOU Macce 00H020 U3 BCMYNUBUIUX 8
peaxyuto eeujecms (b0 nPooyKma,).

[TpoekTupoBaHKe YHUBEPCATHHBIX AITOPUTMOB PEIICHUS
3aya4 1o TeMe M30bITOK (He0CTaTOK) peareHTOB.
Buviuucnenue maccol npooykma peakyuu no u36ecmHbim
MACCAM UCXOOHBIX GeujeCms, eciu OOHO U3 HUX 635MO 8
uzovimre.

[TpoexkTupoBaH¥e YHHBEPCATHHBIX AITOPUTMOB PEIICHUS
3aa4 1o reme O0BeM ra3000pa3HbIX PeareHTOB (MMPOIYKTOB).
Buviuucnenue obvema 2aza, Heodxooumozo 0 peakyuu uiu
8b10€e/1UBULE20CS. 8 X00€ PeaKYUU.

[IpoexTupoBaHuEe YHUBEPCATBHBIX AJITOPUTMOB PEIICHUS
3azay o treme [IpakTruueckuil BBIX0A IPOAYKTOB. Boruucienue
8b1X00a NPOOYKMA peakyuu om meopemuiecK 603MOHNCHO20.

10.

IIpoekTpoBaHUE YHUBEPCAIbHBIX AITOPUTMOB PEIICHUS
3az1a4 1o reMe MaccoBas 10JI BEILECTBA B CMECH.
Bviuucnenue maccosoti 0oau eewecmsa 6 UCX0OHOU CMECU.

11.

[TpoekTHpOBaHNUE YHUBEPCAIBHBIX AITOPUTMOB PEIICHHS
3a1a4d o Teme CTeneHp YHCTOTHI BeecTBa. BuluucieHue
maccewl (00vema) npooykma peaxyuu no u3eeCmuou macce
(06vemy) ucxoonozo eewecmaa, cooepicauieco ONPeoeeHHyI0
007110 npumeceil.

Pa3nen |l. Anropurmsl penieHus1 Ka4eCTBEHHBIX 3a/1a4

13.

KavecTBeHHble  3a7auu, UWX Pa3sHOBUAHOCTH. 3ajayu-
TOJIOBOJIOMKH. Buapl Kitodeil uisi penieHusl KaueCTBEHHBIX
3aJ1ad.

14.

OpranosienTH4eCKHe CBOICTBA, UACHTU(DUKAIIMS 110 LIBETY U
3araxy, aHaIMTUYECKHE KaueCTBEHHBIE ONPEIETICHUS.
ArperaTtHoe cocTosiHue. Modenuposanue npoyecca peuieHus
KauyecmeeHHbIX 3a0aH.

15.

KnroueBoe xumMuueckoe CBOUCTBO. Moodenuposanue npoyecca
peutenus KauecmseeHHuIX 3a0ad.

16.

Pacuer kak kimtoueBoii (hakTOp B pelIeHUH KaueCTBEHHBIX
3agad. Mooenuposanue npoyecca peulenus KauecmeeHHbIx
3a0au.

17.

VYHukaneHble puznueckue cBoiictBa. CTpyKTypHBIE,
CHEKTpaJIbHble 0OCOOEHHOCTH COEAMHEHHH KaK KIF0UeBOM
(bakTop JOTUKHU pPELICHUS 3a1a4H.

Mooenuposanue npoyecca pewienus KayecmeeHHbix 3a0ay.

12.

3ammra MCCIEIOBAaTEIbCKOTO0 MPOEKTa: «YHUBEpCalIbHBIC
AITOPUTMBI PEIICHHUS PACUETHBIX M KAa4€CTBEHHBIX 3a/a4 IO
XUMUNY» (RPOMENHCYMOUHbBIL KOHMPO.Ib)

Paznes |11. Pemienue crangapTHBIX M HeCTAHAAPTHBIX
3a71a4 ¥ 3a]aHu#

1. Ctpoenue aToma

18.

Crpoenue atoMma. CTpoeHHE aTOMHBIX siiep. DIEKTPOHHAS
CTPYKTypa aTOMOB. 3aBUCHMOCTb CBOMCTB 3JIEMEHTOB OT
CTPOEHUS UX aTOMOB.




2. XuMHu4ecKas CBA3b.

19.

Tunel xumuyeckoi cBsi3u. CriocoObr 00pa3oBaHMs
KOBAJIEHTHOM CBSI3H.

20.

[TonsipuocTh Moniekyi. ['eoMeTprueckas CTpyKTypa MOJIEKYI.

21.

Nounnas cBa3b. [lonspuzaius noHOB.

22.

Bonoponnas cBsa3b. MexXMOIEeKyIsIpHOE B3aUMOIECHCTBHE.

3. XuMnyeckass KHHETHKA.

23.

DHepreTuka XMMHYECKUX PEaKIu.

24,

TepMmoxumuueckue ypaBHeHus. Pacuemol no
MEPMOXUMULECKUM YPABHEHUSIM.

25.

CKOpoCTh XUMHUYECKON peakuun. Haxoocoenue snavenus
KOHCmaHmul ckopocmu peakyuu. Onpedenenue ckopocmu
XUMUYECKOU peakyuu 8 3a8UCUMOCU OM YCI0BULL.

26.

Xumuaeckoe paBHOBecHe. Onpeoerienue yciosutl
XUMUYECKO20 PABHOBECUSL.

4. PacTBOpBI.

27.

CniocoObI BbIpaXEHHS COAEPKAHMS PACTBOPEHHOT'O BEIIECTBA
B pacTtBOpe. [Ipucomosnenue pacmeopos pasHou
KOHYeumpayuu (Mooenuposarue).

28.

PactBopuMocTs BemiecTB. Koadduiment pactBopumocTu.
Haxooicoenue xoaghgpuyuenma pacmsopumocmu conu npu
PA3HBIX YCIOBUSX.

29.

Oueprerudeckue dPPEKTh Ipu 00pa30BaHUH PACTBOPOB.
Kpucrannoruapatsl. Onpeodenerue sumanvnuu pacmeopenus
eeujecmea. Buiuucnenue sumanvnuu 0o6pazosanus
KpUCManio2uopamoa.

5. PacTBOpBI 3J1IEKTPOJIUTOB.

30.

DnekTponuTrdeckas nuccoruanus. Cnadbie SIeKTPOTUTHI.
Koncranra u cTenens nucconuanun. Haxoocoenue
KOHCMAHMmMul Quccoyuayuu Kuciomol u 3navenue pK.
Haxooicoenue cmenenu ouccoyuayuu. Boiuucnenue
KOHYEeHMpayuu UOHO8 8 PACMBOPAX.

31.

CunpHbI€ JIEKTPOIUTHL. AKTUBHOCTb HOHOB. Buiuucnenue
UOHHOU CUTIbL U AKMUBHOCMU UOHO8 8 PACMEOpe.
Haxoorcoenue npubnusicennoeo 3navenus kosghguyuenma
AKMUBHOCMU UOHA 8 PACMEBOpPe.

32.

HNonHnoe npoussenenne Boabl. BonopoaHbIi u
THJIPOKCUIIBbHBIN Noka3zatenu. Onpedenenue pH pacmeopa.
Onpeoenenue KOHYeHmpayuu UOHO8 6000PO0A 8 pacmeope.
Onpeoenenue akmugHocmu UOHO8 6000poda. Beiuucnenue
MONAPHOU KOHYEHMPAYUU UOHOS.

33.

[Tpon3sBeneHne pacTBOPUMOCTHU. Buruucienue npouzeeoenuis
Ppacmeopumocmu.

34.

OOMeHHbIE peaKklliy B pacTBOPAX AJIEKTPOIHUTOB.
Cocmasenenue ypagnenuii 8 UOHHO-MOLEKYIAPHOU GopMme.

35.

IMuaponms coneit. Onpedenenue 803MOHMCHOCMU NPOMEKAHUSL
euopoausa. Cocmagnenue ypasHeHuil 2UOPoIU3aA 8 UOHHO-
MmonexynapHot gpopme. Onpedenenue peakyuu 600HO20
pacmesopa. Bvluucienue koncmanmol 2uoponusa.

6. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKkiuu B




HEOPraHM4eCKOM U OPraHUuYeCKOi XUMUM

36. | Crenenp okucieHus daemMenTa. [Iporeccel OKUCIeHUs U
BoccTaHoBJeHUs. CocmagneHue Cl0NHCHbIX YPAGHEHUTL
OKUCTUMENLHO-80CCMAHOBUMENLHBIX PeaKYUIL.

37. | Okucnurenu U BocCTaHOBUTENH. OKUCIUTEIHHO-
BOCCTAaHOBUTENbHAS ABOMCTBEHHOCTL. Cocmasnenue
CIOJCHBIX YPABHEHUL OKUCIUMENbHO-80CCMAHOBUMEIbHBIX
peaxkyuti.

38. | Dnexrponus. Cocmasnenue ypasrneHul 51eKmpoausa
pAcmeopos u pacniasos.

IHoaBenenue nToroB. XuMu4eCcKHuii TYpHUP 1 0 0

HUror | 17 3 12

COJAEPKAHME YYEBHO-TEMATHYECKOI'O IIVTAHA

BBenenue

Copepxanne Kypca. Hekoropble enuHHIBI MexAayHaponHoit cuctembl (CH).
COOTHOIHGHI/I?I MG)KZIy HGKOTOpI)IMI/I BHCCHUCTCMHBIMHU CAMHHUIIAMU U COINHUIIAMHA CI/I 3H3}I€HI/I$I
HEKOTOPBIX (hyHIaMEHTANbHBIX (PU3NYECKUX MOCTOSIHHBIX. MeToabl pemeHus 3a1a4y. OCHOBHBIE
(dbopMyJIbl, UCTIONIB3YEMbIE ISl PeIleHUs 3a1ad 1o xumuu. VcciemoBanue, MpOSKTUPOBAHUE,
MOJICTTUPOBAHUE — KaK BUbI IO3HABATEILHOMN JEATEIbHOCTH.

[IpakTuka: BxogHoe TectupoBaHue.

Paznen |. AnropurMsl pelieHns1 pacueTHbIX 33124
1. Pacuernl 6€3 XUMHYECKHX peaKIuid

Teopus: KomuuectBo BemecrBa. MomspHas Macca. MaccoBas 101 3JIEMEHTA.
OTHOCHTEIbHAS TUIOTHOCTB Ta3a. O0beM raza. MolsipHbIil 00beM Ta3a.

Ilpaxkmuxka:

Buiyucnenue omnocumenbHoU MONEKYIAPHOU MACCHL euiecmaa no e2o opmyie.

Boviuucnenue maccel onpeoeienHHo20 Koaudecmea eeuwecmsa U Koaudecmeda eeujecmsd,
cooeparcawye2ocst 8 ONPeOeieHHOl Macce.

Buiyucnenue maccoswix 0onetl d1eMeHmos 6 C0HCHOM 8elyecmee no e2o opmyie.

Haxoorcoenue xumuueckoti popmynvl seugecmea no Maccosvim O0IsAM INEMEHMO8.

Buiyucnenue omumocumenvHulx niomHocmeri 2a3000paA3HbIX 8eUecms.

Buiuucnenue obvema onpedeneHno2o Koauuecmed, Maccol, 3aHUMAaruell OnpeoeieHHblil
00veM, U 00beMa onpedeneHHON MACChL 2a3000pA3HO20 Beuecmsea NPU HOPMATbHBIX YCIOBUSIX.
2. PacueThbl 10 ypaBHEHUSIM XUMHYECKHX PeaKIHii

Teopus: KonndecTBo BelIecTBa U Macca peareHToB (MpoaykToB). M30bITOK (HEIOCTATOK)
pearenToB. O0BeM razoo0pa3HbIX peareHTOB (IpoAyKToB). [IpakTudeckuil BBIXOJ MPOAYKTOB.
MaccoBas nons BemiectBa B cMecu. CTeneHb YUCTOTHI BEIECTBA.

Ilpaxkmuxka:

Buviuucnenue maccwl npooykma (1mubo peazenma) peakyuu no U38eCmMHOU Macce 00H020 U3
BCMYNUBLUUX 6 PEAKYUI0 8eujecms (ubo npooyKkma).

Bviuucnenue maccol npodykma peakyuu no U38eCMHbIM MACCAM UCXOOHBIX Geuyecms,
ecnu 00HO U3 HUX 835MO 8 U3oblmKe.

Buiuucnenue oovema 2aza, HeobXo0umo2o 0 peakyuu Uil 8bl0eIUBUUE20Cs 8 X00e
peaxyuu.

Buiyucnenue gvixooa npooykma peaxyuu om meopemuiecki 603MOHCHO20.

Boviuucnenue maccosoii 001u geujecmaa 8 UCXOOHOU CMeCU.

Buiuucnenue maccol (06vema) npooykma peakyuu no uzeecmuou macce (00vemy)
UCXOOHO20 ewjecmaa, cooepicaue20 OnpedeseHHyo 00a NPUMeECHU.




Mooenuposanue npoyecca pewienus pacuemuulx 3a0ay. llpoexmuposanue akmyanibHuLX
ANeOpUMMOB peulenus 3a0adu.

Paznen |l. Anropurmbl pelieHnsi KaueCTBEHHbBIX 32124

Teopus: KauyecTBeHHbIE 3aJauM, UX Pa3HOBUIHOCTH. OpraHoJIENTUYECKHE CBOWCTBA,
uACHTH()HUKAIMS 110 IBETY U 3alaxy, aHAIUTUYECKUE KaYeCTBCHHBIC ONpEe/IeieHus. ATperarHoe
cocrosiHue. KitoueBoe xmmuueckoe CBOMCTBO. Pacuer kak KitoueBOil (akTop B pelieHuu
KaueCTBCHHBIX 3a/1a4. Y HUKAIIbHbIC (PU3MYeCKHUe CBOICTBA.

Ilpaxmuxka:

Mooenuposanue npoyecca pewienus  KauecmeeHHvlx  3aoay. IIpoexmuposanue
AKMYANbHbIX AIOPUMMOS peuleHUs 3a0ad.

3ammra  HMCCIEOBATENIbCKOTO TMPOEKTa: «YHHUBEPCAIbHBIE aJITOPUTMBI  PEIICHHS
pacueTHBIX U KaYECTBEHHBIX 33/1a4 110 XUMUNY» (HPOMEIHCYMOUHbL KOHMPOJID).

Pasnen 11. Pemienne craHIapTHBIX M HECTAHAAPTHBIX 33124 U 3a1aHUI
1. Ctpoenne aToma

Teopusa: Ctpoenue aroma. CTpoeHHE aTOMHBIX A1ep. DIEKTPOHHAS CTPYKTypa aTOMOB.
3aBUCHUMOCTB CBOMCTB 3JIEMEHTOB OT CTPOCHUS X aTOMOB.

AToMmHas ayieKTpoHHast opouTans. ['paduueckas cxema 3MEKTPOHHOTO CTPOCHUS aTOMOB.
[Tpunuun [Taynu. IlpaBuno KneukoBckoro. IIpasmiio XyHaa. DieKTpoHHbIE aHAIOTU. DHEprus
voHmzauu. [loTeHnMan HMOHU3AUKMK aTOMOB D3JIEeMEHTa. DJIEMEHTapHbIE YaCTHUIIBI CTPOCHHUS
aTOMHOTO siipa: TMPOTOHBI, HEUTpOHBI. 3apsa  szapa. MaccoBoe uucno. HM3ortormsl.
PagnoaktuBHocts. Ilepuon momypacmanga. Bunbel panmoaktuBHOro pacmnana. [lo3uTpoHHBIM
pacnaj. DJIeKTPOHHBIN 3aXBar.

Onpeoenenue 3naueHuli KBAHMOBLIX YUCEL.

Onpeoenenue uucia 1eKmponos 8 1eKMpPOHHOM ClLoe.

Cocmasnenue 21eKmpouHbIX popmyi.

CpasHenue s1eKmpOHHBIX KOHGUYpayuii amomos.

Cpasnenue nomeHyuanos UOHUIAYUU.

OnpedeneHue uucia s1emMeHmapHbix Yacmuy 6 sope.

Buluucnenue cpeowneii amommuoii maccol no cocmasy u30monos.

Cocmasnenue ypasnenuii 10epHublx peakyuii U paciemsl no HUM.

2. XuMH4YecKasi CBSI3b

Teopus: Tunbsl xuMudeckoil cBsa3u. CrnocoObl 00pa3oBaHMs KOBAJIEHTHOW CBS3H.
DneKTpoHHass TUIOTHOCTh. KoBaneHnTHas cBsi3b. MoHHas cBs3b. MeTamndeckas CBS3b.
OTHOCUTENBbHAS 3JIEKTPOOTPULIATENBHOCTh. METOo I Bal€HTHBIX CBA3€H. MeETo MOJEKYISpHBIX
opOuTaneil.

Buluucnenue paznocmu omuocumenbHulX 21eKMpPOOMpUyamenrbHOCmell amomos O0is
ceszell.

ObvsicHenue Mmexanusmos 0Opas308aHus MOIEKyl 6eUecms.

CpasHenue npounocmu cés3u.

Obwvscnenue ¢ nosuyuu memooa MO 603ModCHOCIU CYUIECMB08AHUS MONEKVIAPHO0
UOHA U MOJIEK)bl.

Conocmasnenue MazHUMHbBIX CEOUCME MOLEKYIL.

Teopus: TlonspHocths Mosiekys. ['eomeTpuueckas CTpyKTypa MOJIEKYJ. DIEKTPUUYECKUN
JUTIONG. [IuTOoNbHBIA MOMEHT MOJIEKYJbl. [ MOpun3anms, e¢ BUIbL.

Onpedenenue ceomempuyecKkoll CmpyKmypvl MOAEK)Ibl.

Onpedenenue muna cubopuouzayuu o OUNOIbHOMY MOMEHMY.

Buiyucnenue ounonvnozco momenma.

Buiyucnenue onunvl ounons.

Onpedenenue 3a8UcCUMOCMU RPOCMPAHCIMBEHHO20 CIPOEHUSI CIPYKMYPHBIX 4acmuy om
muna subpuouzayuu.



Teopusa: Nonnas cBa3b. [lonspuzanusa nonos. [lonspuzyemocts noHoB. [lomsipu3syroiee
JNICUCTBUE HOHA.

Onpeoenenue 3a8UcCUMOCMU CEOUCNE UOHHBIX COCOUHEHUL OM NOAAPUZAYUU UOHOE & €20
cocmase.

Cpasnenue nonsapusyowe2o 0etucmsus UOHO8.

Teopus: BonopoaHnas cBsizb. MexmolieKkyisipHoe B3aumozeiicteue. Cuinbl Ban-nep-
Baanbca. Jumnosns.

Bausinue 600opoomnsvix cesazeli Ha usuyecKkue ceolicmea u azpe2amHoe coCmosHue
sewecms.

3. XumMu4YecKasi KHHeTHKA

Teopus: DHepreTuka XUMUYECKUX peakiuil. BennyuHbl, XapakTepu3youe XuMHIeCKH1e
cucTeMbl: BHyTpeHHsisi sHeprus U, sHtamenust H, satponus S, sneprust ['mb6ca (u306apHO-
u3oTepMuyecKkuil moreHuuan) G. DK30TepMUYECKHE pPEaKIUu. DHAOTEPMHUUYECKUE PEaKIUu.
Wzoxopubiii  mportecc.  M3006apubiii  mpouecc. TemmoBoit addext peakmuu. CranmapTHOE
cocrossHue BemiectBa. CranpaptHble ycnoBusi. CrangaptHele u3MeHeHus. CraHaapTHas
SHTAIBIHUS 00pa30BaHMs BellecTBa. TepMOXUMUYECKHE ypaBHeHUS. 3akoH ['ecca.

Pacuemvl no mepmoxumuueckum ypagueHusam.

Teopusi: CKOPOCTh TOMOT€HHONM XMMUYECKOM peakiuu. 3aKoH aeicTBust macc. Koncranra
ckopocTH peakuuu. CKOPOCTh TETEPOreHHBIX XHMUYECKUX peakuuil. TemmneparypHbIii
kodp¢uimeHT ckopoctu peakiuu. IIpaBuno Bant-T'odda. Dueprus akTuBanuu. YpaBHEHHE
Appennyca. CocTossHUE XUMHYECKOro paBHOBecHs. KOHCTaHTa paBHOBECUS pEaKIUu.
PaBHoBecHbIe KOoHLIEHTpanuu. CMmelnienrne xumuueckoro pasuoBecus. [Ipuniun Jle-1llatense.

Haxooicoenue snauenuss Koncmanmuol CKOpOCMU peakyuu.

Onpeoenenue ckopocmu XumMu4eckol peakyuu 8 3a8UCUMOCMU OM YCIO08UIL.

Onpeodenenue ycnosuti XUMU4ecK020 paeHOBeCUs.

4. PacTBOpBI

Teopus: ConepxaHue pacTBOPEHHOTO BeIIeCTBa B pacTBope. MaccoBas nois. MosbHast
nonsi. MomsipHass KOHIEHTpauus (MOJSPHOCTh). MomsuibHass KOHILEHTpauusi (MOJSIBHOCTB).
DKBHUBAJICHTHAS] KOHIICHTPALHs (HOPMATHHOCTb ).

IIpucomosnenue pacmeopos paznoi KoHyeHmpayuu (MoOeIuposaHue).

Teopusa: PactBopumocTh BemecTB. Koaddumuent pactBopumoctu. Koadduument
abcopOuuu. 3akoH ['eHpu.

Haxoorcoenue koagppuyuenma pacmeopumocmu conu npu pasHulx YCioGUsix.

Teopusa: Oueprerudeckue d(PPexTsl mpu 00pa3oBaHUU PACTBOPOB. IHTANBIHUS
pactBopeHus BelecTBa. Kpucramimoruaparsl.

Onpeodenenue sHmanvbnuu pacmeopeHus geuecmad.

Buvruucnenue snmanonuu 06pasoeanus Kpucmaiio2uopamos.

5. PacTBOpBI 3J1€KTPOJIMTOB

Teopus: Dnexktponutuueckass auccorumainusa. Cmabbie anexTponautTel. KoHcTaHTa
mucconuanuu. CreneHp aucconuanuy. 3akoH pasbasnenus OctBanbaa. [lokazaTenb KOHCTaHTHI
JTUCCOLIMAIINY.

Haxoorcoenue koncmanmul ouccoyuayuu kuciomul u snavenue pK.

Haxooicoenue cmenenu ouccoyuavyuu.
Buviuucnenue konyenmpayuu uonos 6 pacmeopax.

Teopusa: CunbpHble DSIEKTPOJUTHL. AKTUBHOCTH HOHa B pactBope. Koaddumuent
AKTUBHOCTH MOHa. IOHHas cuiia pacTBopa.

Bvluucnenue uonHoU cunvl U AaKMUBHOCMU UOHO8 8 PACMBODE.

Haxoorcoenue  npubnudxcennoco 3sHaueHusi Kod@duyuenma aKkmueHOCMU UOHA 8
pacmeope.

HNonnoe npoussenenre Boabl. BoiopoHbIi OKa3aTeNnb U THAPOKCUIIbHBINA TOKA3aTEINH.

Onpeodenenue pH pacmeopa.

Onpedenenue KOHYeHMpayuu UOHO8 6000POOA 8 pACMEOpe.

Onpedenenue akmugHOCMU UOHO8 B000OPOOd.



Buruucnenue monsapmoii konyenmpayuu uoHos.

Teopus: 1lpousBeneHue pacTBOpUMOCTH. PacTBOpeHure ocaika MajiopacTBOPUMOTO
IIEKTPOJINTA.

Buviuucnenue npouzsedenus pacmsopumocmu.

Teopus: OOMEHHBIE PEaKLIUU B PACTBOPAX JIEKTPOIUTOB.

Cocmasnenue ypasHenuii 8 UOHHO-MOAEKVIAPHOU (opme.

Teopusa: I'mpponus coneil. Koncranra ruaponusa. CTeneHs ruapoiusa.

Onpeoenerue 803MOACHOCMU NPOMEKAHUS 2UOPOTIU3A.

Cocmasnenue ypasHenuil 2u0poau3a 8 UOHHO-MOIEKYIAPHOU (opue.

Onpeodenenue peakyuu 600H020 pacmeopa.

Buviuucnenue koncmanmul euopoausa.

6. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE PeaAKIINH

Teopusa: Crenenb okuciaeHus 3neMeHTa. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
ITpouecchl OKHMCIIEHHS U BOCCTaHOBJIEHMs. OKHCIUTENb M BOCCTAHOBUTENb. Peakinuu
MEXXMOJIEKYIIPHOTO OKUCIICHHI-BOCCTaHOBIIEHUS. Peakuiuu qucnponopuuonupoBanus. Peakuuu
BHYTPHUMOJICKYIJISIPHOTO OKHCIICHHUS-BOCCTAHOBJICHHUSI.

OkucIUTeNU: TUNUYHbIE HEMETaulbl B CBOOOJHOM COCTOSHUH, TajOreHbl, KUCIOPO/,
KHCJIOPO/ICO/IEpIKAIIME KUCIOTHl M MX COJIM, NIEPMaHTaHaT KaJus, XpOMaT M JUXpOMaT Kajusd,
MOHBI METAJUJIOB B BHICIIEH CTETICHH OKUCICHHUS.

BoccranoBurenu: aneMeHTapHbIE BEIIECTBA, aHHOHBI OECKUCIOPOAHBIX KUCIIOT, THIPUIBI
HIENTOYHBIX U IIEJI0YHO3EMENbHBIX METAIIJIOB, METAJIIIbl B HU3MICH CTENIEHU OKUCICHUSI.

OKHUCINTENFHO-BOCCTAHOBUTENIbHAS TBOMCTBEHHOCTD.

Cocmasnenue ypasrenuii OKUCIUMETbHO-60CCINMAHOBUMENbHBIX PeaKyUll.

Teopus: DNEKTPOXUMUUYECKUN TTPOLIECC DIIEKTPOIIHU3. DIEKTPOIU3 pacTBOpa. DIEKTPOIU3
pacriaBa. DIeKTPOAbL: aHOI, KaTO/I.

Cocmasnenue ypasHenuii 31eKmpoau3a pacmeopos u pacniasos.

IloaBeneHue UTOroB.
XHUMHUYECKUH TYPHUD.

IINTAHUPYEMBIE PE3YJIbTATbBI

Peanu3zanus nporpaMmsl MO3BOJISIET JOCTUYD CIEAYIOLIMX PE3YIbTATOB:
— YcToiuMBBIN UHTEPEC K NIPEAMETY U K BHEIIPOIPAMMHOMY MaTepHaly.
— YcBoeHue psja uiei, cnoco0oB pacCykIeHUs, alTOPUTMOB JI€HCTBUS.
— YMeHHe COCTaBISITh M HCIOJIb30BATh YHUBEPCAJIbHBIE aITOPUTMBl JUISL  PELLEHUS
HETPaJUIMOHHBIX 33]1a4 U 3aJIaHUH.
— YMeHue paboraTh ¢ UCTOUHMKAMHM MH(pOpMAIUH (CIpaBOYHUKH, Hay4dHasl JUTEpaTypa,
HNutepuer-pecypcsl).
— Hanuuue npencraBieHns 1 yMEHHE IPUMEHATh OCHOBHBIE METO/Ibl HAYYHOT'O TIO3HAHHUS.
— OBnaJieHre HaBbIKaMU OOILEHUS B TPYIINE U MPaBUIaMHU TIOBEJCHUS BO BpeMs 3aHATHI.
— Hanuuue onpeneneHHoN KynbTypbl IIPY PELLIEHUU U COCTABIIEHUU 3a1a4 10 XMMHH.
— Bo03MOXHOCTb CaMOCTOSATENBHOIO U3YUYEHUSI XUMHUH, B TOM YHCIIE OJTMMITHAIHOM.
— YcnenrHoe UCnoab30BaHUe 3HAHUM B CMEXKHBIX 001aCTX.
— Bnanenue HaBbIKAMU HCCIIEIOBaHUS, NPOEKTUPOBAHUSA, MOJAEIUPOBAaHUSA KakK BHJIOB
MI03HABATEIbHOMN JEATEIbHOCTH.
— OpuenTanus o0yyarommxcs Ha Npopeccuu Mo XuMHUIecKoMy MpoduIio.
OcBoeHue JaHHOW MpOrpaMMbl IO3BOJIUT OOYYAlOIIMMCS JOCTHYb  TIIyOOKOIO
MOHMMAaHUS TpeJAMETa Ha OCHOBE COBPEMEHHBIX TEOPETUYECKUX TMpEACTaBICHUI, a Takxke
MIOJIyYUTh HaBBIKU PEIICHUS 3a/1a4, CII0KHOCTh KOTOPBIX CYIIECTBEHHO MPEBBIIIAET IKOJIbHBIE.

KOMILIEKC OPTAHU3AIIMOHHO-TIEJATOIr MUECKHUX YCJOBHUI



YCJIOBUS PEAJIMZALIUU ITPOT'PAMMBI

MarepuajibHO-TeXHHYeCKOoe o0ecredeHue

s ycnemHoM peanu3alydyd MPOrpaMMbl MMEIOTCS: IIOMELICHUS, YIOBIETBOPSIOLINE
TpeOOBaHUSM K 00pa30BaTEILHOMY MPOIECCY B YUPEKACHUIX JOMOJHUTEILHOTO 00pa30BaHuUs,
KOMITBIOTEPHI, HOYTOYKH, IPUHTEP U KOMMPOBAIBHBIN amapar, 3JeKTpOHHas no4Ta, IHTepHeT.

Nudopmanuonnoe odecnevyenune

Caiit dyHIaMEHTAIBPHOTO XHUMHUYECKOTO oOpa3oBanHus Poccum. Hayka. OOGpasoBanue.
Texuonornu: http://www.chem.msu.ru, Ha kotopoM coOpaHa HHPOPMAIHSI O BCEX XUMHUUECKHX
OJIMMITHA/IAX.

Caiit Bcepoccuiickoit onmuMIiuaabl MKOIbHUKOB: Nttp://rusolimp.ru. JlanHeiii moptan
00BeAMHSIET BCEPOCCUIUCKHE OJIMMITUABI IO BCEM MIpeIMEeTaM.

Xumust: http://chem.rusolymp.ru. MHTepHeT-pecypcehl SIBISIOTCS, B IEPBYIO OYEpE/b,
MH(OPMaLIMOHHBIMH, T.€. OHU IPEJOCTABISAIOT aKTyaJIbHYI0 HHGOPMAIUIO O TEKYIIUX COOBITUSX.
C apyroii CTOpOHBI, OHH K€ SIBJSIFOTCS M IIEHHBIMH TBOPYECKMMH 0a3aMy 3aJaHUil — Ha HUX
coOpaHbl OTUMIINA/IBI 32 MHOTO JIET.

3amaun  BCEPOCCHICKON ONUMIMAIBl MO0 XUMHH (elepaTbHOr0 OKPYKHOTO H
3aKII0YMTEIRHOrO dTanoB. Mutepuer. hitp://chem. rusolymp.ru; www.chem.msu.ru.

Kanposoe o0ecneyenue

JIONOJTHUTENBbHYIO 00pa30BaTeIbHYI0 MPOrPaMMy peau3yeT Nelaror JoMOJHUTEIbHOIO
o0pa3oBaHMs, UMEIOIIMN HAyYHYIO CTENEHb KaHIWJaTa NeJAarorn4eckuX HayK, ¢ BO3MOXKHBIM
IPUBJICUYEHUEM I1€JaroroB 00Opa30BaTENIbHBIX OPraHU3ALMN Pa3IMYHOTO YPOBHS OOpa30BaHUS
BbICILIEH KBAJTU(UKALIMOHHON KaTErOpHH.

®OPMbI KOHTPOJIA

OOyuaromnyecs: J0JDKHBI 3HaTh YHHMBEPCAJIbHBIE ANTOPUTMBI pPEIICHUs 337ady U yYMETh
NPUMEHSTh MX NPU PELICHUM CTaHJIAPTHBIX M HECTAaHAAPTHBIX XUMHUYECKHUX 3a/ay, 3aJaHuil,
TecToB. [IpoBepkol pe3ylbTaTUBHOCTH OOy4YeHHsI MOTYT OBbITh OJMMIIMAJA, TYPHUp, 3allMUTa
UCCIIeoBaTeNbCKOro npoekra. Ilpu 3ToM ycrnemHocTs 0OydeHHs ONpeleNnsieTcs HE MECTOM,
3aHATBIM B COPEBHOBAHUSAX, a YPOBHEM Pa3BUTHs, TUHAMUKOHN aocTikeHUd. J[Ba pa3a B roa B
X0Jle¢ TMPOMEXKYTOYHOW M MTOTOBOM aTTeCTallMM OCYLIECTBIIIETCS MOHMTOPHMHI pE3yJIbTaTOB
JMYHOCTHOTO PAa3BUTHUS B X0JI€ OCBOEHUS JIOTMIOJHUTEILHOW 00pa30BaTeIbHON POTPaMMBI.

OLEHOYHBIE MATEPUAJIbBI
MoOHHTOPHHT Pe3yIbTATHBHOCTH 00y4eHHA

OXHJaeMblil pe3ysibTaT ITapameTpsl Kpurepun Mertobl
OTCIIEKUBAHUS
‘YMeHue KOIbHUKOB W3obperenne CraTtucTiKa 1 Kpacora, Amnanu3 nHopMaIu
MPUHUMATh HEOUEBUAHbIE | MIKOJbHHUKAMH CTIOCOOOB | OPUIHHAIBHOCTH TAKHX
pemeHns, BIIETh pemenue npobiaeM 1o pereHui
HeCTaHJapTHBIE XOAbI KaK | KPacoTe MPEBOCXOSIINX
B Y4eOHOM JIeSTENEHOCTH, | aBTOPCKHE Konmuecto uenosex, [enarormuecknit
TaK U B [IOBCEJHEBHOM (obmenpuHsTEHIE) OTMEYAIOLIUX U3MEHEHUS, KOHCWJINYM
KHU3HH. Mpou3oIere B pebeHke
3HaYUTEIbHOE Hannune obpamenuii 3a KomngectBo obparennit Habmonenns
OTIepEKEHHNE CBEPCTHUKOB | TTOMOIIBIO MO MIPEIMETY yuurenei, Oecena
B 00J1aCTSIX 3HAHWH, CO CTOPOHBI CTapIINX
CBSI3aHHBIX C XUMHEH. IIKOJILHUKOB U
CTYJICHTOB K
KPY’KKOBIIaM
YcnenrHocTh KommgectBo mobex Ha AHanm3 pe3ynbTaToB
BBICTYIUICHHUH Ha MaTeMaTH4eCKHX COpEBHOBaHMI
COPEBHOBAHHMSAX COPEBHOBAHMSIX 3a Oostee
CTapIIxe KJIaccsl (BO3PacTHbIE
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TPYIIIIBI)

YMenue 3QpheKTHBHO
paboTaTh Haj
MOCTABJICHHOM MPOOIeMOi
B KOJUICKTHUBE

CooTHoLIEHNE Hannune m anexBaTHOCTD HaOmonenne
KOJUIEKTUBHOTO U pacnpeneneHus poneil B Becena
WHIBHIYaJIbHBIX KOJIIEKTUBE B XOJIE OKCIIepUMEHT
pe3yIbTaToB COBMECTHOTI'O PEILCHUS
mpobem
CpaBHEHHE KOJUIEKTUBHOTO U
CYMMBI JIMYHBIX PE3YJIHTATOB
H3meHeHus kpyra Poct xonuuectBa apyseit cpenu | Conuomerpus
o01eHns pedeHKa 4JIEHOB 00beAUHEHHUs AHKeTHpOBaHHE
Hcue3noBenue 6apbepos Habmronenne
o0LIeHNs 110 Pa3HbIM OKcnepuMeHT

TIpU3HAKaM

YcTouuBEI HHTEPEC K
IpeaMETy U K

Mecto yaeb6HOTO
npenMeTa B )KH3HH

JImATEeIbHOCTD M 9acTOTa
(MHTEHCHUBHOCTH ) 3aHATHI

becena ¢ ponurenamu
HaoOmonenne

BHETIPOIPAMMHOMY pebenka MPOrpaMMHPOBAHUEM BHE
Marepuany LIKOJIBI «B CBOE
yJIOBOJILCTBUE)
ObpareHne K mearory KommgectBo obpareHuit Craructuka (Oecembl
0 BOIIPOCaM XapakTep BOMPOCOB U MpHY JINYHO# BCTpeue,
COZIepIKaHUsI, coo0IeHn#, riTryOuHa o tenedony, e-mail)
HEMOCPEICTBEHHO HE 3aWHTEPECOBAHHOCTH
CBSI3AHHBIM C H3Y4aeMbIM
MaTepualioM
CnocoOHOCTh Hanuuue ymenus CrerneHb CaMOCTOSATEIBHOCTH Camoananus
CaMOCTOSTENBHO H3y9aTh CaMOCTOATENLHO u3ydyarh | (ydacTue negarora) Becena
Marepuan TPYIHbIE WU KauecTtBo ycBOCHMS IIpoBepka padboT
3HAYUTEJIbHBIC 110
00bEMY TEMBI
‘YMeHue m1aHupoBaTh PasBuTHe HaBBIKOB KonugecTBo ycBOGHHBIX Hab6monenue

CBOIO JCATCIBHOCTD

MJIAaHUPOBAHUS

KOMIIOHEHT (IIOCTpOEHUE
CJIOXKHBIX IIAHOB, YYE€T
B3aMMOCBA3€H NIpU
«pacrnapajuieIMBaHuHU PabOThI)

YMenue pacnpenenars
Harpy3Ky 1o BpeMeHU

CreneHb paBHOMEPHOCTH
pacIipeieneHus Harpy3Ku

Becena c poaurenamu

CriocoOHOCTB K
CaMOKOHTPOJTIO

YMeHne KOHTPOJINPOBATh
XOJ1 BBITIOJTHEHUS padoT,

TpeOyOIIIX
JUTUTEIIBHOTO BPEMEHH

D¢ dexTuBHOCTS U
PE3yIbTaTUBHOCTH KOHTPOJIS

HaoOmonenue
Becena ¢ poaurensiMu

YMeHune cocTaBiIsITh YcnemHocTs pebeHka YpoBeHb CIOXKHOCTH 3a7a4 Becena
OJUMITMAHBIE 3a7a4H 110 Kak aBTopa KoJHuecTBo 3a1a4 B rof
XAMHUU v
Kpacota unei
[MomryueHre HEKOTOPBHIMH YcenemuocTsb CrnoHTaHHOCTh Ha6nronenne
IIKOJPHUKAMHU HAayJHO- HCCIIEN0BATEBCKOMN Pe3yIIbTaTHBHOCT Becena
HCCIIEI0OBATENLCKUX ESITENHLHOCTH v Oruersl neTeit
Mupota obmacreit
pe3yIbTaToOB YTEHUE, aHAIU3

HCCJICIOBAHUSA

['myOuna uccnemoBanus

CaMoCTOATEIEHOCTE IPH
TIOJTYYCHHHN PE3YIbTATOB

CreneHp yqacTus
PYKOBOAUTEJISI

OreHka 3KcrepTa
Becena ¢ pebenkom u
PYKOBOIUTEIIEM

Hosusna pe3ynsraToB

Hanmnumne ony6arKoBaHHBIX
paboT ¢ TeMH ke pe3yIbTaTaMu
y ApYTUX aBTOPOB: €CIIU «Aa» -
TO CTETIeHb U3BECTHOCTH
Pe3yIBTATOB IS IIKOJIBHHIKA

Amnanu3 nabopMan
Pat6ora ¢
HCTOYHUKAMH

Hayuno-
HCCIIEJ0BATEIbCKAs
3HaYMMOCTb PE3YNIbTaTOB

[Ipencrasnser 11 uHTEpEC B
Hay4dHBIX Kpyrax

Amnanu3 uadopmanuu

YcnenHoe BhICTYIUIEHUE

Pocr ycnexos

CpaBHEHHE yPOBHSA

AHanu3 pe3ynbTaToB




INKOJIbHUKOB Ha

ITKOJBbHUKOB (Ka)KZ[OFO B

COpEBHOBaHU, HAOpaHHBIX

COPEBHOBAHUH

COPEBHOBaHMAX OTAENBHOCTH) U 0aJI0B, AUTUIOMOB, MECT
CTaTHCTHKA M0 y4eOHOU
rpyne
IMoctynnenue Hanwawe BrIcOKOTO Craructuka mo BY3am Amnanu3 nHpOpMAaIIn

IIKOJIHUKOB Ha
CIICLIMATIBHOCTH BETyIIHX
BVY3o0B cTpans

MPOLEHTA IIKOJILHHUKOB,
MOCTYNHUBLINX Ha
COOTBETCTBYIOLIHE
CIEIHAJIbHOCTH BEIYIINX
BVY3o0B cTpanst

Crarucruka 1o npouio
o0OyueHus

13 pa3IMIHBIX
HUCTOYHHUKOB

I'myOuna ycBoeHHS
3HaHUI

% matepunana, KOTOPBIA
peOeHOK 3aITOMHII

[IpoBepounas padora

YcBoeHue conepkaHus I'myOuna ycBoeHHS % matepunana, KOTOPBIA becena
MPOTPaMMBbI 3HAHUH pPEeOEHOK 3aIIOMHMIT TIpoBepounas pabota
IlIupora npuMeHeHus KonunuecTBo 1 3HaUUMOCTH
3HAHUH napamMeTpoB 3a1a4u, IPU
N3MEHEHHH KOTOPBIX
MIKOJIBHUK YMEET ee pellaTh
IlMupora npuMeHeHUst KonugecTBo 1 3HaUNMOCTh becena
3HAHUH IapaMeTpoB 3a7a4H, IPH
YMeHHne HOHITHO N3MEHEHHH KOTOPBIX HaGronemmne
M3J1araTh CBOM MBICITH IIKOJIFHUK YMEET €€ PeIaTh
KaK yCTHO, TaK U OTcyTCTBHE HEBEPHO HOHSTHIX
MTUCEMEHHO paccyXIeHHI CBEpPCTHUKAMH U
B3pOCIBIMHI
Hanuuue onpenenennoit ‘YMeHue noHsATHO OtcyTtcTBUE HEBEPHO MOHATHIX | CpaBHEHUE

KyJIbTYpBI IPH PEIICHUN
3am1a4

M3J1araTh CBOM MBICITH
KaK yCTHO, TaK U
MTUCEMEHHO

OtcyTCcTBHE TOTHYECKUX
OIIMOOK B PACCYKICHUIX

paccyxIeHui CBEpCTHUKAMU U
B3pOCIIBIMU

Pacmupenne Habopa cxem
paccyxIeHHi, BHITOTHSIEMbIX
0e3 TOrHYECKHX OIHOOK

pe3yJIbTaToOB Ha
COPEBHOBAHHUSX 10 U
[IOCJI€E AEJUIALMH C
MOCIIEAYIOIUM
BBISICHCHHE PHYUHBI
B Oeceze ¢ peOeHKOM

Becena ¢ komanmamu
10 OKOHYAaHUH

KOMaHIHBIX
COpPEBHOBaHUM
HaOmonenue

OtcyTtcTBUe norudeckux | Pacmmpenue Habopa cxem IIpoBepka

OIITHOOK B PACCY)KICHHUSAX | PACCYXKIACHHUH, BBIMOIHICMBIX MMUCHMEHHBIX PaboT

YMmenne 0e3 JTOrHYeCKUX OIINOOK Ha6nronenue

aIrOPUTMU3UPOBATH VYBeNrueHHe YUCiia N3BECTHBIX

MPOIIECC MOUCKA IIKOJILHUKY aJTOPUTMOB

pelIeHus TTOVCKA PEIICHHUS

VYmenne VBennueHne 4nclia M3BECTHEIX | becena

AITOPUTMHU3HPOBATh IIKOJIFHUKY aJITOPUTMOB TIpoBepka

TpoIiecc MoucKa MTOWCKA PEIICHHUS IIHCHMEHHBIX PaGOT

penreHus PesynbratuBHOCTH HaGuroncHne

VYydamenue MIPUMEHCHUS alTOPUTMOB

yCIEBAaEMOCTH, yCIIEXU TOMCKA PELICHUS

HAa COPCBHOBAHUSAX B PesynbpTaTruBHOCTH Becena

CMEXHBIX 00JIaCTAX MIPUMEHECHHUS AITOPUTMOB IIposepka

MIOKUCKA PEIICHUs
Koppensanuu mexay
YCIIEMIHOCTBIO 3aHATHH
OJMMITHAHOH XUMHUEH U
YCIEUTHOCTBIO 3aHATUI
€CTeCTBEHHOHAYIHBIMU
JTUCIUTUTHAMH (TTI00€e B! B
COpPEBHOBAHMISIX,
yCIIEBaEMOCTh)

MUCHMEHHBIX PaboT

Amnanun3 nHpOpMAaIH
U3 pa3HOOOPa3HBIX
HCTOYHUKOB




YMeHue npuMeHsTh VYnydienue Koppemsus mexmay Ananmu3
3HAHUA B CMEXHBIX C yCIEeBaEMOCTH, YCIIEXU YCHELIHOCTbIO 3aHATHI CTaTUCTUYECKUX
XUMHEH 007acTAX Ha COPEBHOBAHMSIX B OJIMMIIUAJHON XUMUEHN U TaOJIHI yYacTus B
JIeSITEIbHOCTH CMEXHBIX 00JIacTsIX YCHEUIHOCThIO 3aHATHI COpPEBHOBAHUSIX
€CTeCTBCHHOHAYIHBIMU
JTUCITUTUTMHAME (TTOOE BT B
COpPEBHOBAHMUSIX,
yCIIEBaeMOCTh)

Cucrema npoBepKHU YPOBHS 0CBOEHHS IPOrPaAMMBbI:

YuacTHe B COPeBHOBAHHUSX 110 XUMUHU PAa3HOTO YPOBHS SIBISETCS IPOBEPKOI HE TOJIBKO
MOJIyYEHHBIX TEOPETHUUECKUX 3HAHUM, HO U UX MPAKTUYECKOTO OCMBICICHHUS.

YuyacTne B HAyYHO-NPAKTHYEeCKMX KOH(epeHHUsIX M KOHKypcax — Ha
MYHUIIUTATBHOM, PETHOHAIBHOM, (elepalbHOM U MEXKIYHApOAHOM YPOBHSX IO3BOJISIOT
olleHUTh 3(G(EKTUBHOCT, M CTENEHb OCBOCHHS MarepHalla IO IPOEKTHOH JeATeIbHOCTH.
[IpencraBieHrne MpoOeKTHBIX paboT mormyckaercss B (hopMe yCTHOTO JOKJIAAa WM MPE3CHTAIUH.
Orta Qopma OTYETHOCTH CHOCOOCTBYET (OPMHPOBAHHUIO Y YYalIMXCS OTBETCTBEHHOCTH 3a
BBINIOJIHEHUE pPAOOThl, JJOTUKU MBIIIJICHUS, YMEHUSI TOBOPUTH IE€PE] ayAUTOPHUEH, OTCTauBaTh
CBOC¢ MHEHUE, MPABIIIBHO HCIOJIb30BaTh HEOOXOAUMYIO HAYYHYIO TEPMUHOJIOTHIO, KOPPEKTHO U
IrPaMOTHO BECTH JIUCKYCCHIO.

IIpumepHbIii 00pasen 3agaHuil 1J151 BXOAHON JHATHOCTHKH 00y4aKOLIUXCSH

1. HauGompimee 4ucio MOJIEKYI COIEPKUTCS TPH OOBIYHBIX yciaoBusx B 10 i1
A) cepoBogoposaa b) BobI B) xnopoBomopoa I') Bomopona

2. B cocyne oonemom 20 cm® mon nmasnenueM 237 klla u npu temieparype 300 K maxonurcs
ra3zoo0pa3Hbiii kuciaopo. Ero koianuecTBo (MoJib) paBHO
A)1,9*103 B) 1,9%107 B) 3,8*%107 ') 0,95*%10°

3. Jlonyctum, 49TO 3a €MHHILY M3MEPEHUS] OTHOCHTEIBHBIX aTOMHBIX MacC NpUHsM He 1/12
Maccel aToMa yrieposa, a 1/6. Kak u3mMeHuTcs mpu 3ToM Macca 0JTHOro MOJIs BerecTa?

A) HE UBMEHUTCS

b) n3aMeHuTCs B 3aBUCHUMOCTH OT MOJISIPHOM Macchl BELIECTBa

B) yBenuuures B 2 pasza

I') ymenbmuTcs B 2 paza

4. Bo Bcex NMpUBEACHHBIX HUKE CXEMAaX PEaKIIHiA:

HCI + ... — NaCl +H20

... + CO2 — Na;COs + H20

Al(OH)s + ... — Na[AI(OH)4]

... + FeCls — Fe(OH)3| + NaCl

IIPOIIYLIEHO OAHO U TO K€ BELIECTBO:

A) Na,O b) Na,COs B) NaOH I') H2SO4

5. OnDHOBpEMEHHO KHUCIOTHBIH M OCHOBHBIH OKCHIBI O00pa3zyloTCs IMpH TEPMUUYECKOM
Pa3IoKEHUH COIU
A) CuCOs3 b) NaNO3 B) NH4NOs I') KCIO3

6. B momydeHHOM M3 pacTBOpa KapOOHATa HATpHUsl KpucTayuioruapare coxepxkutcs 19,8%
HaTpusi. Popmyna NOJYyYeHHOTO KpUCTAJUIOTUApaTa:
A) NaxCOs b) Na2CO3.H20 B) Na2C0O3.7H,0 I') Na,C03.10H20




7. PacTBOp Kakoro BEIIECTBa B BOJIC UMEET MICIIOYHYIO CPEIy
A) x50poBoOI0pOIa b) cynbdarta ammonust B) anerata amMoHus I') conpr

8. KoHueHrtparus pactBopa (Moib/lT), TonydeHHoro pasbasienuem 250 cm® pactBopa c
KOHIIEHTpauuei 3 Moub/a 10 1 1 paBHa
A)0,75 b) 1,2 B) 3,0 12,0

9. Ha ocHoBaHMM 3Ha4€HUN KOHCTAHT JUCCOIUAIMH CIEAYIOUINX KHCIIOT:
ykcycHas K=1,8%107°

oprodocdopnas K=7,5%¥103

cepuuctas K=1,7%102

ftonquoBaras K=1,6%¥10"1

MO>KHO CJZI€JaTh BBIBOJI, UYTO HanOoJjee c1aboi KMCIOTOH SBISIETCS

A) ykcycHas b) oprodochopnas B) cepaucras I') iogHOBaTas

10. [Ipu snexTponusze pactBopa cynbhara menu (I1) Ha MIATHHOBBIX ANEKTPOAAX BBIICISIIOTCS
A) BOAOPO/I, KHCIIOPO/T

b) Bogopon, menp

B) oxcun cepst (IV), menb

I') kucnopon, mean

11. V3meHHTCS JIM paBHOBECHE CHCTEMBI IIPU CHHTE3€ aMMHAaKa U3 BOJIOPO/Ia U a30Ta MPH
MOBBIIIICHUH JIABJICHHS U B KaKyIO0 CTOPOHY?

A) CMECTUTCSI B CTOPOHY PEarcHTOB

B) cmecTtuTCs B CTOPOHY IPOAYKTOB PEaAKIIHH

B) He usmenurcs

12. CKOJIBKO BCETO H30MCPOB MOXKET HUMCTb COCIMHCHHEC COCTaBa C4H8?
A)3 B)4 B)5 T)6

13. KakoBa monexyssipHas ¢popMmysa YrieBoaopo/a, €CH IJIOTHOCTh €ro 10 a30Ty paBHA 2, a
cojiepaHue yriaepoja coctasisieT 85,7% mno macce?
A) C2H4 b) C4He B) C4Hsg I') C4H1o

14. Kakast u3 KUCJIOT SBJISETCS CaMOU CHIIBHOU B BOJTHOM pacTBope?

A) ykcycHas  b) xsmopykcycHas  B) TpuxnopykcycHas I') nponanoBas

15. Cymma k03 pUIMeHTOB B IPABOM YaCTH ypaBHEHUS
K2CrO7 + HCl= ...+ ...+ ... + ... paBHa
A)7 b) 14 B)yle 1)20

16. Harmumwte ypaBHEHUS peaKIIHid, ITO3BOJISIONINE OCYIIICCTBUTh CIICIYIOIINE TPEBPAIICHHIS:

xoni. NaOH HCI
D <—| I_' C
p-p NaOH CO,
Al203 — Alx(SO4)3 — AI(OH)3 >» A—m/> B

l p-p Na;COs
E+F+ G« AI(NO3)z — AlIBrg — B



17. Ucnonb3ysl CTPYKTYpHBIE OPMYIIBI BELIECTB, HAMUIITUTE YPABHEHUS PEAKIUH,
MO3BOJISIFOLINE OCYLIECTBUTD CIEAYIOLIME IIPEBPALLCHUS

C3sHg—C3H5Cl—C3Hs0Cl—C3H;0,Cl—C3HgO3—C3H40—C3H402,—C3H302,Na—CsHs—C4H1o

19. PactBop cmecu 8,44 r nmentarunpata cynbbara meau (II) u cynedara pryru (1) moaseprian
AJIEKTPOJIU3Y JI0 MOJHOTO ocaxaeHuss metayioB. K anexkrponury nodasunu 22,5 M pacTBopa
ruapokcuaa Hatpus (Maccosas nons 11,2%, miotHocets 1,11). O6pazoBaBiIuiicss pacTBOp MOXKET
npopearupoBath ¢ 16 Ma consHON KucnoTel ¢ KoHmeHTpamuei 0,625 monb/n. Berauciure
MaccOBbI€ JIOJIM COJIe B cMecHu M 00BbeM raza (IpH H.y.), HEOOXOIMMOTO JJisi MPUTOTOBJICHUS
YKa3aHHOT'O 00bEMa COJISIHON KHUCIIOTHI.

20. CrmaBumm 9,76 T cMecH KaluMeBOW COJNIM KapOOHOBOM KHCIOTHI M THAPOKCHIA Kaiud,
coziepskauieil u30bIToK 1ienouu. [lonydeHHOe TBepAOE BEIIECTBO CHOBA MOABEPIIIM ILIABICHUIO
¢ 3,6 T oKcHia KpeMHUs, IPU STOM BBIAEIHIOCH 896 M ra3a (H.y.). TBEpAbIH OCTaTOK MPOMBLIN
U30BITKOM BOABI. Macca He pactBopuBmIerocs BemiectBa coctaBwia 0,6 r. YcranoBute
MOJIEKYJISIpHYIO (OpMYylly M MacCy IMOJYYEHHOTO B TIEPBOM PEAKIMH OPraHM4ecKoro
COETUHEHMUSI.

INPUMEPHBIE 3AJAHUA XUMHUYECKOI'O TYPHUPA
3anmanus s o0yyaromuxes 9 kiacca
1. Ilpennoxure ypaBHEHUE peaklMK, B KOTOPOW 3yieMeHT VI rpynmbl HOHUXKAET CBOIO CTENEHb

OKHUCJIGHHS, a »dJeMeHT V Tpymmbl — mnosblmmaer. O003HAYbTE MEpexo]] 3JIEKTPOHOB H
OKHCITUTEIHbHO-BOCCTAHOBUTEIbHBIE TIPOIIECCHI. (4 Oasia)

Rpviegs JIpspge gy capuanm

I

5e/4 2&8-2/5 (1 6amn)
B-Ib  OK-TIb
OK-€ B-€ (1 6amm)

2. Kaxkoit MeTaut co CTeTeHbIO OKHUCIIEHUs +2 o0pa3yeTr HuTpar, conepxkantuii 0,1892 maccoBbIx
noJjeit azora? (4 6amia)

Pemenue:

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

Me — Mg (1 6amm)

3. Kycouek kanbiust Maccoil A T TOMECTUIIN B €MKOCTh ¢ BoJIoi Maccoii B r. I1o kakoit popmyne
OyJeT BBIUMCIATHCS MaccoBast 10JI THAPOKCH/IA B TOJydeHHOM pacTtBope? (6 6amioB)

Pemenue:

Ca + 2H>0 = Ca(OH)2 + Ha1 (1 6amn)

n (Ca) = n (Ca(OH)2) = n (H2) = A/40 (moib) (1 6amn)
m (Ca(OH)2) = A/40 -74 r/monb = 1,85A (T) (1 6amm)
m (Hz2) = A/40 - 2 r/momnb = 0,05A (1) (1 6amm)



Mpacreopa = M (Ca) +m (HZO) —m (HZ) =A+B-0,05A=0,95A+B (F) (1 68.]'[.]'[)
w (Ca(OH)Z) =m (Ca(OH)Z) / mpaCTBopa = 1,85A/ 0,95A + B (1 6aﬂﬂ)

4, OcyiecTBUTE IEMOYKY NMpeBpamieHui: (6 6ayion)
Zn — X1 — HoS — X2 — SO2 — X3 — HoSO4

Pemtenne: 3a xascooe ypasnenue — 1 6ann. Ykazanuvle 6 pewenuu peaxyuu A6asiomcs
npumepnvimu. Ecnu peaxyus ne ypaenena, mo éviuumaemca 0,3 6anna.

1) Zn+S=12nS

2) ZnS + 2HCI = ZnCl; + H2S1

3) 2H2S + O2 = 2H,0 + 2S

4) S + 02 = SO2

5) 2S02 + Oz = 2503

6) SOz + H,O = H2S04

5. BemectBo cocraBa AxBy coctout us cienyromux yactui: AY* (o6pazosano 13 nporonamu, 14
ueirponamu u 10 snexrponamu) u BX (35 mporonos, 45 HeiiTpoHOB 1 36 3JEKTPOHOB).

1) Onpenenute 3apsj yKa3aHHBIX YaCTHIl. YCTaHOBUTE (OPMYINIy HEM3BECTHOTO BEIIECTBA U
MPUBEINUTE €r0 Ha3BaHUE.

2) Vkaxure BUI CBA3d Mexay dactumamu AY' u B¥ M THI KpUCTAUIMYECKOH pEIETKH B
coenuHeHUU AxBy.

3) K kakomy Ki1accy HEOpraHMYECKHX COCJIMHEHHH OTHOCUTCS BemiecTBO AxBy? IlpuBemute
IpUMEphl TPEX pPeaklHil ¢ y4yacTHEeM IaHHOTO COEIWHEHUS, XapaKTePU3YIOIIHEe XUMHUYECKHE
CBOMCTBA BEIIECTB yKa3aHHOTO Kiacca. (7 6amioB)

Pewenne:
1) AV*: 13(+1) + 10(-1) = +3 (AP*) (1 6amn)
B*:35(+1) +36(-1)=-1 (Br ) (1 6amn)
AlBr3 — 6pomu 1 aTtOMUHUS (1 6amm)
2) CBs3b HOHHAsI, KpUCTAJUTHUECKas peuierka noHHas. (1 6amr)
3) Ilpumepnvie peaxyuu: AlBrz + H3PO4 = AIPO4] + 3HBr (1 6amn)
AlBrz + 3NaOH = Al(OH)3| + 3NaBr (1 6amn)
AlBr3 + 3AgNOs = 3AgBr| + AI(NO3)3 (1 6amn)

MakcumanbHO — 27 GaiioB.
3anmanus as ooyqaronuxest 10 — 11 kimaccon

1. V Bac umeroTcs cieayrolye BelecTBa: ITUIICH, polaHallb, pacTBOphI cyiabdara meau (I1) u
nepMaHraHara kamusi. C IOMONIBIO HHUX, HEOOXOJWMO TIONYYUTh 8 HOBBIX BEUIECTB, HE
UCTONB3Yysl HUKAKUX Jpyrux peareHToB. OTBET MpeACTaBbT€ B BUJAE IOCIEI0BATEIHLHOCTH
ypaBHEHUU XUMHUUYECKUX peakuui. (4 6amna)

Pewenue: H€K0m0pble YKA3AaHHblE 6 peuleHUU peaKyuu A6IAI0MCA JUULb 603MONCHbIMU
sapuanmamu. Ecmecmeenno, 6yoym sacuumanvl u opyeue pazymuvie npeoiodceHusl.

1) 3C2H4 + 2KMnO4 + 4H20 = 3CoHa(OH)2 + 2MnO2 + 2KOH (1,5 6anna)

2) CuSO4 + 2KOH = Cu(OH),| + K2S04 (1 6a1)

3) CH3CH>COH + 2Cu(OH)2 = CHsCH2COOH + Cu,0| +2H:0 (1 6ann)

4) CH3CH2COOH + KOH = CH3CH2COOK + H,0 (0,5 Gana)



2. B xone maGopaTOpHBIX OIMBITOB OBLIO YCTAHOBJICHO, YTO OOBEMBI Ta30B, 00PA3YIONIUXCS MPU
B3aUMOJICCTBUY TIPEICITLHON OJTHOOCHOBHOM KapOOHOBOM KHUCIOTHI C HATPUEM U TIPH COKUTAHUHN
TaKOI'0 K€ KOJMYECTBA KUCIOTHI, OTHOCATC Kak 1:8. Kakas KuclIoTa ucroib3oBanach? YKaKHTE
CTPYKTYPHYIO (hOPMYITy KHCIIOTBI, ¥ €¢ Ha3BaHUE [0 TPUBHAIBbHOW HOMEHKIaType. (5 6amioB)

Pemrenne:

2ChH2n+1COOH + 2Na = 2CyH2n+1COONa + H21 (1 6amn)

CnH2n+1COOH + (1,5n+0,5)02 = (n+1)H20 + (n+1)CO21 (1 6amn)

[TycTh KOTMYECTBO KapOOHOBOM KHCIOTHI 1 MOJIb, TOT/1a KOJIMYECTBO BOJOPO/IA IO YPABHEHUIO —

0,5 MOJIb, KOJIMYECTBO YIIEKUCIOro raza — (N+1) Mosb. (0,5 6amna)
V (H2) =0,5-22,4=11,2 () (0,5 6asna)

V (CO») = (n+1) - 22,4 (n) (0,5 6anna)
11,2:22,4(n+1)=1:8

n=3 (1 6amn)

CsH7COOH (0,25 Gamna)

MacJysHas KHCJIOTa (0,25 6amma)

3. B pesynbrare cropanus 10,2 r BemectBa noixydeHo 19,2 r cepHuctoro anruapuia u 5,4 r
Bozbl. [lomyuenHnslii anruapua npomyctiind yepe3 150 mu 2M pacTBopa ruApoKcuAa Kaus.
YcranoBure Qopmyily MCXOIHOTO BelIeCTBa U Maccy oOpas3oBaBIielcs B pacTBope conu. (5
0aJlIoB)

Pewenne:

HxSyOz

n(S)=n(S02) =19,2: 64 = 0,3 mob (0,5 6amnna)
m(S)=0,3-32=96r (0,5 6amna)

n(H)=2-nH0)=2"-54:18 =0,6 moan (0,5 6ama)
mH)=0,6-1=0,6T (0,5 6amna)

m(0)=10,2-9,6-0,6=0 (0,5 6ayna)

X:y=0,6:03=2:1 (ucxomuoe BerectBo - H2S) (0,5 6asna)
n (KOH) =0,15 i - 2 moue/a = 0,3 mMob (0,5 6amna)

n(KOH):n(SO2)=0,3:03=1:1 (0,5 6amna)
KOH + SO2 — KHSO3 (0,5 6ana)

m (KHSOz) = 0,3 mosb + 120 r/monp =36 T (0,5 6anna)

4. Ilpu B3auMMOJECHCTBMM OJHOOCHOBHOH IpeNeIbHOM OpraHMYEcKON KHUCIOTHI M CIUPTA,
conepxamero 52,17% yrnepoga, 13,04% Bomopona u 34,78% xucnopona, ObUT HOTy4YeH
CJIOKHBIN 3()Up ¢ XapaKTEepPHBIM 3amaxoM aHaHacoB. [LTOTHOCTH 3Toro 3¢pupa 1Mo Bo3ayxy paBHa
4. Kakoe CTpoeHHE UMEIOT KUCIOTa, cnupT U 3¢dup? Ykaxure Ha3BaHUS BcexX BemlecTB. (5
0aIoB)

Pemennue:

CxHyO:

X:y:z=5217/12:13,04/1:34,78/16 =4,35:13,04:2,17=2:6:1 (1 Gamn)
(popmyna crimpra C2HsOH — strmossrii crimpr) (0,5 Oanna)

CnH2n+1COOH + C2Hs0OH = CpH2n+1COOCHs + H2 O (1 6amn)

M (ChH2n+1COOC2Hs) =4 - 29 = 116 r/monb (0,5 danna)
M (CnH2n+1COOC2Hs) = 12n + 2n + 1 + 73 = 116 (0,5 6aiuia)
14n + 74 =116

n=3 (0,5 6anna)



C3H7COOC:Hs (atunbytupat wiu STUI0BBIN dbup OyranoBor kuciaoTe) (0,5 Gamra)
C3sH7COOH (macnsnas nim 6yranoBas kucinora) (0,5 6anmna)

5. Ocyl1iiecTBUTE ICTIOYKY MPEBPAIICHUN U YKOKUTE YCIOBHS POTeKaHus peakiuii. (9 6aios)

X1 —>CoHy > X CH3COOH
~ o) 0
X3 I I
Yriepon + —> CH;3;—C—0—CH
| =
Xa > CH,4 Xs HCOOH
Pemenue:

Hexomopuvle yKkazanmvie 6 peuwieHuu peaxyuu AGIAIOMCA JUUb BO3MONCHLIMU BAPUAHMAMU.
Ecmecmeenno, 6yoym 3acuumanst u opyaue pazymuvie npeonodicenus. Ecau ne yxazanol yciosust
npomexanus. peakyuti (mam, 20e oHu HeoOX00umvl), mo 6 makux cayuasx eviuumaemcs 0,2
banna. Eciu peaxyus ne ypasuena, mo evluumaemcs maxoice 0,2 banna.

1) 3C+Ca0 =CaC, +CO (ycnoBue: t°) (0,5 6amna)
2) CaC; + 2H,0 = Ca(OH)2 + C2H» (0,5 6amna)
3) CoH2 + H20 = CH3COH  (ycnosme: Hg?*, HY) (1 6amn)

4) CH3COH + Ag20 = CH3COOH + 2Ag|  (ycnosue: t°, NH4OH) (1 6amn)

5) CH3COOH + PCls = CH3COCI + POCIz + HCI (1 6amn)

6) 9C + 2A1,03 = AlsC3 + 6CO  (ycioBwue: t°) (0,5 6amna)
7) AlsCs + 12H,0 = 4AI(OH)3 + 3CH4 (0,5 6amna)
8) CHs + O2 = HCOH + H20  (ycnosue: t°, kat) (1 6aswn)
9) HCOH + Ag20 = HCOOH + 2Ag| (ycmosue: t°, NHsOH) (1 6amn)
10) HCOOH + NaOH = HCOONa + H20 (1 6amn)
11) CH3COCI + HCOONa = CH3C(O)OCOH + NaCl (1 6amm)

MaxkcumaisHO — 28 0ajuIoB.
3amuTa uCCcIe0BaTeNbCKOro MPOeKTa

KPUTEPUUN OLIEHKU UCCJIIEAOBATEJIBCKOI'O ITPOEKTA
1. Kputepuu npeasapurtenabHoi oreHKu (0T 0 10 22 0amioB)

1.1. HoBu3Ha, akTyalbHOCTh paboThl, camocTosATebHOCTh (0T 0 10 10 6anos).

* Hanmnume B paboTe pe3ynbTaToB, MOJYYEHHBIX CAMOCTOSTENFHO (HECMOTPS HA TO, YTO
OHM MOTYT OBITh W3BECTHBl B Hayke paHee). LleHHOCTh Takux pe3ynbTaToB. Pe3yrvmamul,
NONYUEHHbLE CAMOCMOAMENbHO, OMMEUeHbl A8MOPOM 6 meKcme padomul.

*CreneHb OOLIEM3BECTHOCTU CBEACHUH, KOTOPHIMU MOJB30BAJICS aBTOP paboTHI (BBIXOA
3a paMKH MIKOJBHOM MPOTpaMMBbl).

* AHanM3, CpaBHEHHE, CONOCTaBJIEHHE YK€ HW3BECTHBIX Hay4yHBIX (DAKTOB, HX
HIepEOIICHKA.

* HoBoe perieHue n3BeCTHON 33/1a4H, U3MEHEHUE SKCIIEPUMEHTA U JIp.

* PaboTa nMeeT mpakTH4IecKoe 3HaYCHHUE.

* PaboTa nMeeT TeopeTHIeCKOe 3HaUeHHE.

* PaGoTa MokeT ObITh OITyOJIMKOBaHA B COOpPHUKAX Hay4HBIX padoT.

1.2. O6vem npoaenannoit padotsl, (o1 0 70 5 GansoB).

* O0beM mpojeraHHONH pabOThl - ATO KOJMYECTBO JAECUCTBUN, COBEPLICHHBIX aBTOPOM
paboThI B mpoliecce €€ BHITOTHEHUS (KOTMUECTBO U CII0KHOCTD MOJTYYEHHBIX (PAKTOB H T.IL.).

* KonuvecTBo npoaHaIn3upOBAHHBIX UCTOYHUKOB HH(OpMaLiY (HE MEHEE IISITH).




* O0paboTKa 60IBIIOr0 KOJTUYECTBA JAHHBIX.

* OcBOEHHUE METO/I0B HCCIIET0BAHUS.

Obvem npodenanHol pabomul OYeHUBaAemcs 8 CPASHEeHUU ¢ OpYyeUMU PAOOMAMU OAHHOU
cekyuu (K obvemy npooenanHHou pabdomvl He umeem OMHOUIeHUs KOJNUYeCmE0 CMpAaHuy 8
pabome).

1.3. JoctoBepHocTh pe3yabTaroB (o1 0 10 2 6amioB).

*  OTCcyTCTBUE OMIMOOYHBIX PE3YIbTATOB (COONIOCHHE METOIUKH ¥ TPEOOBAHUI
CTATUCTHUKH )

* Hcnonb3oBaHWE HEBEPHBIX (DaKTOB, HETOYHBIX (POPMYIMPOBOK, MCKaKEHUE HAYUHBIX
(bakToB.

* Mcnonp30BaHNe HEBEPHBIX METOJIOB MOJIYYCHHUS PE3yIbTaTa.

1.4, Kynerypa odopmiienus padbotsl (ot 0 10 3 6auioBs).

* CootBercTBUE TPEOOBAHUAM IO O(OPMIICHHUIO (TUTYIBHBIM JHCT, OrpaHUYCHHE IO
KOJIMYECTBY CTPaHMII, OTJIaBJI€HHUEe, HyMepalus CTpaHul], mpu(T, BHIpaBHUBAHUE TEKCTa, OIS,
CHOCKHM, 3arojIOBKH, CIOHCOK HCTOYHHKOB HH(pOpManuu, oQopMIeHHE NPUIOKEHUH,
MOJANMCaHHbIe (OPMYIIbI, PUCYHKH, TAOIUIIbI, CXEMBI H T.I1.).

* [IpaBHIIbHOE CTPYKTYPHPOBAHKE PAOOTHI, COOTBETCTBUE TEKCTA PAOOTHI OTJIABJICHUIO.

* OneyaTku.

* HeOpexHblii Habop TekcTa (TOCIie CKaHUPOBAHHS WM KOMHMpOBaHUS W3 MHTepHeT-
MCTOYHUKA B TEKCTE OCTAIOTCS CeU(PUUECKUE CUMBOIIBI).

*Hay4Hblii CTHJIb M3JIOKEHHS, OTCYTCTBHE TIpaMMAaTHYECKHX M Opdorpadudeckux
OIINOOK.

1.5. Harnsaaocts (ot 0 10 2 6anos).

* Hannuue cxem, rpadukoB, Tabmul, pucyHKoOB, ¢otorpaduil u T.m. (B TekcTe paboThI
WIH B IPUIOKEHUSAX ).

* KauecTBO HarfsiAHBIX MAaTEPUAJIOB.

2. Kpurepuu orieHkH ycTHOro BeICTYILIeHHS (o1 0 1o 12 6amios).

2.1. Ctenienp BnajieHus cojaepkanueM jokiana (ot 0 qo 3 6ayios).

* Hcmonp30BaHNe TEKCTa JIOKJIAga: BBICTYIUIGHHE O€3 OMOphl Ha TEKCT AOKJIana, U
oOpaleHne K TEKCTY B OTAETIbHBIX CIIydasiX, WM 3a4UThIBAHUE TEKCTa U T.1I.

* OTCcyTCTBUE HEBEPHBIX YTBEP)KIEHHUH, OIINOOK, OTOBOPOK B XOJ€ JOKJIa/la U B
npoliecce OTBETOB Ha BOIPOCHI.

* YMeHue TOBOPHUTH 00 OJHOM W TOM K€ WCIIOJIB3YeMOM TIOHITHU Pa3HBIMH
(CHHOHMMUYHBIMHU) (ppazaMu.

2.2. YeTKoCTh, OCIIEIOBATEILHOCTH BBICTYTUICHHS (0T 0 10 2 6ayyioB).

* [IpencraBneHue aBTOpa U Ha3BaHUs paOOTHI.

* Jloruka u310KeHUs MaTepHaa.

* Hanmuume apryMeHTHPOBAaHHOM TOYKM 3pEHHS aBTOpPA, OILEHKAa MEPCHEKTHB
UCCIIEIOBaHMUS.

* HayuHbIi CTHIIb U3TI0KEHUS.

2.3. DpyAMpOBaHHOCTh aBTOpa B paccmaTpuBaemoii oonactu (ot 0 1o 2 6amioB).

* YpoBeHb 3HAKOMCTBA aBTOPA C COBPEMEHHBIM COCTOSTHUEM ITPOOJIEMBI.

* KauecTBO aHanM3a HCTOYHUKOB UH(OPMALINH.

* JIOTMYHOCTh U OPUTUHAIBHOCTH BHIBOJIOB.

2.4. OtBethl Ha Bopockl (0T 0 10 2 6amioB).

* [IpaBUIIBHOCTH OTBETOB (TIPaBHIIbHBIE, PA3BEPHYTHIE, OTCYTCTBYIOT, HETIPABHIIBHBIE).

* YBEpEeHHOCTh B OTBETAX.

2.5. Cobmronenue pernamenta (ot 0 10 1 6ansoBs).

* Kontposnb BpemeHun

2.6. Harnsmaocts (ot 0 10 2 Gansos).

* Crioco6 mo1auu HArJIsHBIX MaTePUAJIOB.

* KauecTBO mojjauun HarjsiIHbIX MaTepUAIIOB.




METOAUYECKHUE MATEPHUAJIBI

ABTOpCKHE pa3pabOTKH METOIMUECKON MPOAYKITUH:

YuebHoe mnocobue mns oOywaromuxcs «lIpoekTupoBaHne U HccienoBaTeNbCKas
JEATETBHOCTEY (cpok paspabomxu - 2020 200).

Metoaunueckoe nmocobue asi negaroroB «lIpoekTHO-UccaenoBaTenbekas IesITeNIbHOCTh
00ydJaronmxcsi B OpraHU3alusX JIOMOJHUTEIBHOTO 00pa3oBaHus» (cpox paszpabomxu - 2021

200).

B xadecTBe OCHOBHBIX ()OPM OpTaHU3AIMK YUeOHBIX 3aHATHI MpeaaracTcs MpoBeICHHUE
JEKIMA, CEMUHAPOB-TPAKTHUKYMOB, MPAKTUYECKUX 3aHATHA IO BBIMOJHEHHUIO OJMMIIMAIHBIX
3a/1aHUM, PEIECHUIO 3a]]a4, UTPOBBIX 3aHATUH, MUHUTYPHUPOB, TYPHUPOB, JUCKYCCUH, 3aHATUN —
Mpe3eHTAlMi, BHJICO03aHATHI, HAa KOTOPHIX IPOUCXOJUT IIOBTOPEHHE paHee H3yYEHHOTrO
MaTepuaia Ha 0oJjiee BHICOKOM YPOBHE, BBEJACHHME HOBBIX NMOHSATUMN, pa300p IOTOBBIX pEIICHUN
3a1a4, WHAMBUAYAJIbHOE WM TPYIIOBOE pPEIICHHE CTaHAApPTHBIX M HECTaHIAPTHBIX 3ajad,
00CyXIeHUSI.

Kaxnprit Teopernueckuii OJOK 3aBEPIIACTCS HPOMENCYMOUYHOU ammecmayutl 1o
pEIICHUIO HECTAaHAAPTHBIX, OJUMIIMAIHBIX 3a/a4, KOTOpas MOXKET MpPOBOIUTHCS Kak B
UHOUBUOYANILHOU, MAK U 6 2pynnogoll gopme. OOPa30BaATEIBHBIM MPOJTYKTOM TOCIE U3YICHHUS
KaXJI0TO OJIOKA SIBIISICTCS npe3eHmayus uiu ONOPHulll KOHCHeKm TI0 TEOPETUIECKOMY MaTepuay,
QITOPUTMBI PEIICHUs TUIOBBIX 3a/lad M MPUMEPhl PEIICHUS HECTaHAAPTHBIX U TBOPUYECKUX
3aja4, MpeCTaBlIeHne aBTOPCKUX 3a1ad. MToroBoe 3aHsaTHe 3a IO MPOBOAUTCA B opme
«xumuyeckoeo mypHupay. BoOmpocsl IUIsi CaMOKOHTPOJIS, JAIOT BO3MOXKHOCTH OOYYarOUIMMCS
IPOBEPUTH YPOBEHb YCBOCHHS COOTBETCTBYIOLIETO yueOHOTO MaTepuana. Kaxaplii U3 Takux
BOIIPOCOB COTPOBOXKIACTCS HAOOPOM OTBETOB, M3 KOTOPBIX CIIEAYyeT BBIOpAaTh OJWH WIIH
HECKOJIbKO TIPAaBWJIBHBIX; B HEKOTOPBIX CIlydasix TpeOyercss TakKe yKa3aTh NPaBUIBHOE
000OCHOBaHHME OTBETa, BBHIOpAB €ro M3 MPHUBEICHHBIX MNpU 3amaHuu. HecoBmamenue (wiu
HETOJIHOE COBIAJICHHE) BBIOPAHHBIX OTBETOB C IPUBEICHHBIM 3TAIOHOM YKa)eT 00yJaromemMycs
Ha HEOOXOJIUMOCTh MOBTOPHOU MPOPAOOTKH METOJUYECKUX YKa3aHUU K JAHHOM rpymmne 3amay
WJIN COOTBETCTBYIOILIETO MaTepuasia peKOMEHIyeMOH JTUTepaTyphl.

Xumuueckuti mypHup TPOBOAUTCS Kak (opMa MOJIBECHHS] UTOTOB U3y4eHUsl MaTepuaia
3a TOJI.

3aoynvle onumnuadvl UCHONB3YIOTCA Kak (OpMa CHCTEMATHYECKOH CaMOCTOATENbHOM
paboThl yJamuxcs, KOTopasi pa3BUBAIOT MX MHTEPEC K XUMHH, SIBIISETCS MCTOYHHUKOM HOBOM
UHpOpMaLIUH.

Humepnem-onumnuaoer GopMa 3a09HOM OJMMITHAABI C HCIOJB30BAaHHEM HWHTEPHET-
TEXHOJIOTHH.

Kongepenyus — dopma HaydHoro oOmieHHs. YUacTHHKaM 3a 2—3 HENENIu JI0 Hayaia
KOH(pEepeHIIMH TpeajaraloTcsi Ha BbIOOp TeMbl Ui BBICTYIUIGHHS Ha KOH(epeHLHH.
OOyuatomiyecss roToBsIT HeOoJbIIKME pedeparbl, KOTOpPHIE OIEHMBAIOTCS IO ONpeAeTIeHHOM
cucTeme.

YpoBeHb XUMHUYECKOW MOJATOTOBKM OOy4aroIMXCs Ha 3Tame cpelHero odpa3zoBaHHus, a
TaKkXKe ydeOHbIE MpOrpaMMBl 0 XUMHH B Pa3HBIX O0O0IIE00pPa30BATENBHBIX YUYPEIKICHHIX
CYIIECTBEHHO pa3IMYaroTCs, MMO3TOMY OTOOp 3a7ad MPOBOIUTCS TaKUM 00pa3oM, 4TOOBI 4acTb
3agad ObUTa TOCWIBHOW JUISS DENICHHs OOJNBIIMHCTBOM YYAIIMXCs, a CIIOKHBIE 3aJaHus
MO3BOJSUTM OBl BBISIBUTH YYaIIUXCs, KOTOphIE HamOoyiee IMUPOKO SPYAMPOBAHBI B Pa3HBIX
paszenax XuMuH.

Metoanyeckre MoAX0 bl K 0TOOpY XUMHUUECKUX 33a4 [0 COJCPKAHUIO:



— Heoprannueckast XumMusi: OCHOBHbBIE KJIACCHI (OKCH/IbI, KUCIOThI, OCHOBAHUS, COJIN); CBOMCTBA
U CUHTE3 HEOPraHWYEeCKUX COEAUHEHHMM; HOMEHKIATYpa; IEPUOJUYECKUN 3aKOH U
nepuoanyeckas cucreMa (OCHOBHBIE 3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB DJIEMEHTOB U
WX COCIMHEHHH ); KPUCTAIUTMYECKUE CTPYKTYPHI U T.]I.

— OpFaHI/I‘-IeCKaSI XUMUS. OCHOBHBIC KJIACChI OpI‘aHI/I‘-IGCKI/IX COC[[I/IHCHI/Iﬁ (aJIKaHbI,
OUKIOAJIKaHbI, aJIKCHbI, aJIKHMHBI, apeHLI 158 I‘GTGpOLII/IKJIH, I‘aJIOFeHHpOI/ISBOIIHBIC, CHI/IpTBI nu
(beHO.HBI, Kap6OHI/IJIBHLIe COCAUHCHHUA, Kap6OHOBBIe KHCJIOTHI U UX HpOI/I3BOI[HbIe — CJIOKHBIC
3(hUphl, aHTUAPUIIBI, TAJIOTCHAHTHAPUIIBI, aMHJbl, HUTPHUJIBI, A30THUCTHIC OCHOBAHUA);
HOMEHKJIaTypa; U30MEPHUS; CBOMCTBA U CUHTE3 OPTraHUYECKUX COCTMHEHUN.

— Dusznueckas XHMUA: CTPOCHHUE aTOMa; XMMHUYECKas CBS3b; 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PeaKIuidi (OCHOBBI XUMHUYECKON TEPMOTUHAMUKN U KHHETHUKH ).

— AHanmuTHdecKas XMMHS: KQUeCTBEHHBIN U KOJMUECCTBECHHBIN aHAJIN3.

— buoxumusi: aMMHOKHMCIIOTBI M TENTHIIBL, OEJKH, JKUPHBIE KHUCIOTHI M JKHUPBI, (EPMEHTHI,
YIJIEBOABI.

BI:II[GJIGHI/IG HNMCHHO OTHUX IIATHU 6JIOKOB OHpaBIlaHO CI/ICTGMOﬁ XUMHUHU KAaK HayKI/I. 3T0 TOT
dbyHIaMEeHT, Ha KOTOpoM Oa3upyercs Bce xuMuueckoe 3HaHue. CojaepkaHue BBIICICHHBIX
0JIOKOB IMO-pa3HOMY pacHpelessieTcss B 3ajadax pa3HbIX TEM IPOrpaMMbl, 3aBUCHUT OT YPOBHS
0a30BbIX 3HaHMI oOydaromuxcs. s mkonbHHKOB 11 KiaccoB B 3ajadax MpeICTaBIIEHBI Bce
coJiepXKaTeIbHbIC OJIOKH.

HemanoBaxHyro poib npu pa3padoTke U 0TOOpE 3a/1a4 UTPar0T MEKIPEIMETHBIC CBS3H.
XUMHIO HEJb3sl paccMaTpuBaTh B OTPbIBE OT APYIMX €CTECTBEHHBIX HayK. B pa3nuuHbIx
00J1acTsSIX XUMUHM HEOOXOMMBI 3HAHUS 110 (PU3UKEe, OMOJIOTUH, T€OJIOTHH, Teorpadun 1, KOHEYHO
’Ke, MareMaTuke. BBejeHue B coaepkaHue 3aJaHUM Marepuana U3 APYIMX HayK HU B KOEM
Clly4ae HE yMaJSIeT UX «XUMUYHOCTH», a, HAPOTHB, CIIOCOOCTBYET PACIIUPEHHUIO KPyro3opa
yanIHXCSI, OCO3HAHUK®O HUMH MECTa XHUMHU B COBpeMCHHOM €CTCCTBO3HAHUU, TBOp‘IGCKOMy
Pa3BUTHI0 XMMHUYECKUX 3HAHUM IIKOJIBHUKOB. Takue «MEXNPEAMETHBIC» 3aJauyd YCUIIMBAIOT
XAMHMYECKYIO COCTABJISAIOUIYIO U ITOKa3bIBAIOT TECHYIO B3aUMOCBSI3b €CTECTBEHHBIX HAYK.

HezaBucuMo OT ypOBHS CIOKHOCTH ISl PEUICHHs] OTOUPAIOTCS 33a4yl HETPUBHAIIbHBIC
M0 CoAepKaHuio, Mo ¢Gopme, MO MOAXOJaM K peleHuto (TOo, 4YTO ceiyac Ha3bIBaeTcCs
TBOpLIeCKI/IMI/I SaI[aHI/ISIMI/I).

®dopwma 1noj1auu 3a/1a4 pa3Hasi:

— VYcnoBue ¢ 4eTko cHopMyIHpOBaHHBIM BOMPOCOM WIIH 3a/laHueM B KoHie. [Ipu sTom
BOIIPOCOB MOXKET OBITh HECKOJIBKO. BBICTpanBaeTcs onpe/ieneHHas JIOruka BOIPOCOB.

— TecTsl ¢ BBIOOPOM OJTHOTO OTBETA.

— 3aj:[aq1/1, B KOTOpI)IX IIOBECTBOBAT GJII)HBIfI TCKCT HpepBIBaeTCSI BOHpOC&MI/I.

— Ocobas rpymma 3aga4 B mporpaMme — KOMOMHUPOBAHHEBIE, T.€. COYETAIOIIUMU B cede
HECKOJBKO THIIOB 3aj1ad4.

B METOAUKE 06yquI/1$1 XUMHUHN CIIOKHOCTb H pr,)IHOCTI) 3agayu — pa3H51e IIOHSATHUS.
CH0KHOCTh — OHATHE OOBEKTHUBHOE, OHO MOKA3bIBACT, UTO 3a7a4ya BKIIIOYAET B CE0sT HECKOILKO
pa3MYHBIX THUIOB 3a1ad. TpyIHOCTh — TMOHSATHE CYOBEKTUBHOE, 3TO BOCHPUATHE 3aJa4u
CcyOBeKTOM (T.e. pemarmimuM ee yenoBexkom). OHa U Ta e 3aada A OJHOTO YYSHHKA MOXKET
0Ka3aTbCsl MPOCTOM, I APYroro — TpyAHOU. B onpeneneHHoN CTeNneHu noKa3aTeaeM TPy AHOCTH
3a/1a4ll MOYKHO CUUTATh PE3yJIbTaTUBHOCTH €€ BBIONHEHUS. J[11 00BEeKTUBU3AIMH TTOHSATHS
((TPYHHOCTB>) MOHO BBIJCJIUTH TAKHNEC yCJ'IOBI/ISI, KakK:

— 3HAaKOMCTBO pCHIAOIINX C MATCPUAJTIOM 3a/1avuU;



— 3HAKOMCTBO pCUIaroIInXx € HOI[O6HBIM THUIIOM 3a4a4,

— 3HAKOMCTBO PELIAIONINX C PAa3IMYHBIMU clloco0aMu (OAX0JaMu1) PEIIeHHs 3a/1a4.

HemanoBaxkHyto poiib  UrparOT CHOCOOHOCTh YYAIIMXCS MPAaBUIBHO M TOJHO

BOCIIpMHUMATh YCJIOBHA 3aJjadd W HAIUYKUC Yy PCHIAOIICTO XHUMHYSCKOM HHTYUIMH, KOTOpPasd

Pa3BHUBACTCA B MIPOLECCCEC HAKOIJICHUA OIIbITa PCIICHUA 3aaa4.

10.

11.

12.

13.

OcHnognble memoouyeckue mpeboganus Kk omoopy 3a0ay.
Conepxanue 3agaud JIOJDKHO OIUPAThCS Ha TNPUMEPHYIO MPOrpaMMy COJIEpIKaHUs
COOTBETCTBYIOIIETO Kiacca. /s ycnemHoro peneHus 3a1a4i Heo0X0uMO He TOJIbKO U HE
CTOJIBKO 3HaHUE (PaKTHUECKOT'O MaTepualia, CKOJIbKO YMEHUE y4JaIlUXCs JOTHUYECKU MBICIIUTh
Y X XUMHUYECKasi HHTYHIIUS.
3aaua J0DKHA HECTHU MTO3HABATEIBHYIO HArPY3KY.
3amada j0omKHA OBITh KOMOWHUPOBAHHON: BKJIIOYATh BOIPOCH KaK Ka4eCTBEHHOTO, TaK U
pPacyeTHOTO XapakTepa; XKeJlaTeIbHO, YTOOBI B 33/1a4e COAEPIKAJICSI U MaTepuall U3 APYrux
€CTECTBCHHOHAYYHBIX JTUCIUTIIHH.
3amava oKHA OBITH MHTEpecHa (HEe TOJIBKO C TOYKU 3PEHHUs 3aHMMATENbHOCTH). B Heil
JIOJDKHA OBITh «M3FOMHHKA.
[To BO3MOKHOCTH W 3a/1a4¥, ¥ BOIPOCHI JIOJDKHBI OBITH COCTaBICHBI U CHOPMYITHPOBAHBI
OpPUTHHAIILHO.
YcnoBue 3amaun JAODKHO OBITH CHOPMYTHUPOBAHO YETKO. YCIOBHE HE MOXET 3aHUMATh
OoJIbIIIe OTHOM CTPAHUIIBI TIEYaTHOTO TEKCTA.
Bonpocer 3a1aun 10JDKHBI OBITE CHOPMYITHPOBAHBI YETKO M BBIJICIICHBI B TEKCTE MU B KOHIIE
TEKCTA 3aJIaHMsL.
Cucrema OIICHUBaHUS PEIICHUS 3a]]aud ONUPACTCS Ha MOJIEMEHTHBIN aHAJIU3 U CTPOUTCS Ha
OCHOBE BOIpocoB. CuctemMa OIICHOK JOJKHA OBITh THOKOH M CBOASIIEH K MHHUMYMY
CyOBEKTUBHOCTH MPOBEPKH.
Ecnmu marepuan 3aganuii HEIOCTATOYHO MPEACTABICH B MIKOJHHON MPOTrpaMMe, B KauecTBe
00y4JaroIero KOMIIOHEHTA JTOJDKHA OBITh JaHa KpaTKas TEOpEeTHYECKas CIipaBKa.
[Iupokoe UCTIONBb30BaHNE MPUHITUIIA TPEEMCTBEHHOCTH 3a/IaHHH (OT dTara K dTaIry JaroTcs
3aJJaHis Ha WCIIOJIb30BAaHME OJHOTO M TOTO XK€ TOHSATHS WM TIpoIecca 10 HapacTaHHIO
CJIO’KHOCTH).
Pemenuie 3a1anus qOMKHO OBITH TOHATHBIM, IOTHYECKH BBICTPOSHHBIM U BKJIFOUATh CUCTEMY
OILICHUBAHMSI.
[To BO3MOXKHOCTH CIIEAYET HCIIONB30BaTh SMUTpadbl K 3amadaM. ITO, C OJHOW CTOPOHHBI,
«BBEJICHHE» B 3aJady, B KOTOPOM aBTOp MOXET JaTh M MOACKa3Ky. C JIpyroil CTOpOHSHI,
smurpad «oderoBeUnBaeT» 3a1auy, IEIaeT ee eme 0oee HHTEPECHON.
TekcTsl ~ pemieHWid  3a7ad  JIOJDKHBI  OBITh  Pa3BHBAOIIMMH,  OOyYarOIIHMMH
(03HAKOMHTETBHBIMU).

[Mporpamma mpearnonaraeT WHINBUAYAIbHBIA IOAXON K OOYYalOUIMMCS, KOPPEKTHOE

BBICTpauBaHUE 00Pa30BATEIBHON TPACKTOPUU PA3BUTHS, MOMOIIL B camoornpeneieHun. JIroooi
00pa3oBaTeNbHbIH Mpoliecc 0053aTeNbHO BKIIIOYAET B €0l goCnUumamenvHulii acnekm.
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Ha3Banue nporpamMmbIl
®dUO nenarora
Y4yeOHLIi rox

KAJIEHJIAPHBI YUEBHBIN 'PA®UK
XuUMU B 3aga4ax
Kouemkosa Jlapuca OcunoBHa

IIpoxomxutenbHOCTH 00yueHust 9 Mecsies

Koan4ecTBO 4acoB B roj 72
KoanuecTBo yueOHbIX HelelIb 36
KoJsn4ecTBO 4acoB B Heae/II0 2
I'pynnbi

Pacnucanue 3apaTuii

IIpa3auu4HbIE THU
1,2,3,4,5,6,7,8,9 siuBaps, 23 ¢peBpaiis, 8 mapta, 1 masn, 9 mas, 4 HosiOpst
IIpome:KyTOUHBIH KOHTPOJIb nexkaopb
HToroBblii KOHTPOJIb Mai

Hat

Ne
/11

Pazgen, Tema

Bcero
JacoB

Teopus

IIpak
THKa

1.

Beenenne. Copepxkanue Kypca. Hekoropsle eaMHHIIBI
mexayHapoaHoit cucrtembl (CH). CooTHolieHuss MexXIy
HEKOTOPBIMHA BHECUCTEMHBIMH eUHULIIAMU U equHunamu CH.
3Ha4YeHUsT HEKOTOPHIX  (yHJaMEHTAIbHBIX  (pru3muecKux
HOCTOSIHHBIX. MeTobl peieHus 3aaa4d. OcHOBHBbIE (POPMYIIBL,
UCIOJIb3YEMBIE JJIsl PELLEHUS 3a1a4 110 XUMHH.

Bxonnoe TectupoBanue.

Pa3nes |. Anropurmbl penieHusi pac4eTHBIX 32124

20

20

1. PacueTnl 0€3 XMMHUYECKHX peaKIuii

[IpoexTupoBaHue YHUBEPCATBHBIX AITOPUTMOB PEIICHHS
3aaa4 o reme KonnuectBo Bemecta. MossipHas macca.
Buviuucnenue omnocumenvnot MonekyIisApHOU Maccol
sewecmaa no e2o gopmyne. Boiuucienue maccoi
ONpeoesleHH020 KOIUYeCmaa 6euecmad U KoIuiecmed
sewecmaa, cooepaicauyecocst 8 onpedesleHHol macce.

[IpoekTupoBaHUE YHUBEPCATBHBIX AITOPUTMOB PEIICHUS
3a/1a4 o Teme MaccoBasi 10715 3JIeMeHTa. Boluucienue
MaAccosvix 0oell INeMeHMO8 8 CLONHCHOM Beuecmae no e20
dopmyne. Haxoorcoenue xumuueckou popmynl eewjecmea no
MACCo8bIM 00IAM INEMEHMOB.

HpOCKTI/IpOBaHI/IC YHUBCPCAJIBHBIX aJITOPUTMOB PCUICHUA
3ajaa4d 110 TEME OrtHocuTenbHas IJIOTHOCTh Ta3a. Boiuucienue
OMHOCUMENbHBIX NIOMHOCIEL 2a3006pa3Hb1x seulecme.

[TpoekTHpOBaHNE YHHBEPCATLHBIX aITOPUTMOB PEIICHHUS
3aga4 1o TemMe O0beM raza. MossipHbIi 00beM rasa.
Boviuucnenue ob6vema onpedenennoco Koiuuecmea, Maccol,
3anumaroujeli onpeodeieHHblil 00vem, U 00vema onpedeseHHoll
MAcCCbl 2a3000PA3HO20 GeUeCmead NPU HOPMAIbHBIX YCIOBUSIX.

2. PacyeThl 10 ypaBHEHHUAM XMMHYECKHX PeaKIUii

12

12

[TpoekTHpOBaHNUE YHUBEPCAIBHBIX AITOPUTMOB PEIICHHS
3a1a4 mo TemMe KonudecTBo BemecTBa 1 Macca peareHToB
(poiyKTOB). Buiuucnenue maccol npodykma (mubo peazenma)
Ppeaxkyuu no u38eCmHoOU Macce 00HO20 U3 BCIYNUBUIUX 8
peaxyuro geujecms (MubO npooyKkma,).




[IpoexTupoBaHue yHHUBEPCAIbHBIX AITOPUTMOB PEILICHUS
3an1ad 1o reme M30bITOK (HeI0CTaTOK) peareHToB.
Buviuucnenue maccol npooykma peaxyuu no u3gecmHuim
MaAccam UCXOOHbIX 8eujecms, eciiu OOHO U3 HUX 635MO 8
usbvImKe.

[TpoekTHpOBaHKE YHHBEPCATbHBIX AJITOPUTMOB PEILICHUS
3a1a4 o reme O0beM ra3000pa3HBIX PeareHToB (MIPOAYKTOB).
Buviuucnenue obvema eaza, Heobxo0umozo 0151 peakyuu uiu
8b10€1UBULE20CSL 8 X0O€ PeaKYUlL.

[IpoekTupoBaHue yHHUBEpCAIbHBIX AITOPUTMOB PELICHUS
3aza4 1o teme [IpakTuueckuii BbIXOA IPOAYKTOB. Buiyucnenue
8b1X00a NPOOYKMA peaKyuy Om meopemuyecKi 603MOACHO2O0.

10.

IIpoexTupoBaHue YHUBEPCAIbHBIX AJITOPUTMOB PEILICHUS
3aJa4 1o TeMe MaccoBas 10715 BEIECTBA B CMECH.
Buiuucnenue maccosoti 0onu sewyecmea 8 UCX0OHOU CMECU.

11.

[TpoekTHpOBaHNUE YHUBEPCAIBHBIX AITOPUTMOB PEIICHHS
3aga4d o Teme CTeneHp YMCTOTHI BeLeCTBa. BuluucieHue
maccewl (00vema) npooykma peaxyuu no u3eeCmuou macce
(00vemy) ucxooHo20 eujecmaa, cooeprHcauie2co OnpedesieHHyIo
007110 npumeceil.

Paznen 1. AJ'll"OpI/ITMI)I PCHICHUA KAaYE€CTBCHHBIX 3a1a4

14

12

13.

KauecTBeHHbIC 3aJa4u, ux Pa3HOBHUIHOCTH. 3aI[a‘II/I'
TOJIOBOJIOMKH. Buanl KJTFO4YeH JI PCHICHHA KAa4YCCTBCHHBIX
3aaad.

14.

OpranonenTu4eckue CBOMCTBA, NACHTU(UKAIIHS 10 BETY U
3amnaxy, aHAIMTUYECKUE KaUeCTBEHHBIC ONIPEICTICHHUS.
ArperaTtHoe cocTosiHue. Modenuposanue npoyecca peuieHus
Ka4yecmeeHHbIX 3a0aH.

15.

KiroueBoe xumuaeckoe cBONCTBO. Modenuposanue npoyecca
PpeuleHUs KayeCmaeHHbIX 3a0ay.

16.

Pacuer kak kimtoueBoii (hakTOp B peIeHUH KaueCTBEHHBIX
3agad. Mooenuposanue npoyecca peulenus KauecmeeHHbIx
3a0au.

17.

VYHukaneHble ¢puzndeckue cBoiicTBa. CTpyKTypHBIE,
CHEKTpaJibHbIe 0COOEHHOCTH COEIMHEHUHN KaK KIH04YeBON
(baxTOp JOTHKY peIIeHHs 3aJauu.

Mooenuposanue npoyecca peuienus KauecmeenHuIxX 3a0au.

12.

3amuTa HMCCIEI0BATENbCKOTO MPOEKTa. «YHUBEpCATbHbIE
QITOPUTMBI PEIICHUS PACUETHBIX W KAYECTBCHHBIX 3ajad IO
XUMUW» (NPOMENCYMOUHBIU KOHMPOTD).

Paznen |11, Pemenune craHAapTHBIX M HECTAHAAPTHBIX
3a1a4 U 3aJaHUH

32

12

20

1. Ctpoenue aTtoma

18.

Crpoenue atoma. CTpoeHHE aTOMHBIX siiep. DIEKTPOHHAS
CTPYKTypa aTOMOB. 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT
CTPOEHUS UX aTOMOB.

2. XuMu4eckas CBS3b.

19.

Tunsl xumudeckoi cBsizu. CriocoObl 00pa3oBaHUs
KOBAJICHTHOM CBSI3U.

20.

[TonsipHocTh Moniekyi. ['eoMeTprueckas CTpyKTypa MOJIEKYI.




21.

HNonHas cBa3b. [onsgpusanus HOHOB.

22.

Bonoponnas cBsa3b. MexXMOIEKyIIpHOE B3aUMOIECHCTBHE.

3. XumMuueckass KHHETHKA.

23.

DHepreTuKka XUMUYECKUX PEAKIUH.

24,

TepMmoxumuueckue ypaBHeHus. Pacuemol no
MEPMOXUMULECKUM YPABHEHUSIM.

RN ok

N N N N T

25.

CKOpoCTh XUMHUYECKON peakiun. Haxooxcoenue snavenus
KOHCmaHmul ckopocmu peakyuu. Onpedenenue ckopocmu
XUMUYECKOU peakyuu 8 3a8UCUMOCU OM YCI0BULL.

26.

Xumudeckoe paBHOBecHe. Onpeodenenue yciosutl
XUMUYECKO20 PABHOBECUSI.

4. PacTBOpBI.

27.

CriocoObI BEIpaKEHUS CO/IEpKaHMs PACTBOPEHHOT'O BELIECTBA

B pacTtBOpe. [lpucomosnenue pacmeopoe pasHot
KOHYeHmpayuu (Mooeiuposanue).

28.

PactBopumocTs BemecTB. KoadduimeHT pacTBOPUMOCTH.
Haxoorcoenue koagpguyuenma pacmeopumocmu coau npu
PA3HBIX YCIOBUSIX.

29.

Dueprerudeckue dPGEKTh Ipu 00pa30BaHUH PACTBOPOB.
Kpucrannoruapatsl. Onpeodenenue snmanvnuu pacmeopenus
eeujecmea. Buiuucnenue sumanvnuu 06pazos8anus
KpUCmanio2uopamoa.

5. PacTBOpBI 3J1IEKTPOJIUTOB.

30.

DnekTponuTHdeckas aucconuanus. Ciiadbie AIEKTPOTUTHI.
Koncranra u crenens nucconuanuu. Haxoocoenue
KOHCMAHMbl QUCCOYUAYUU KUCTIOMbL U 3HaYeHue pK.
Haxoorcoenue cmenenu ouccoyuayuu. Boruucienue
KOHYEeHmMpayuu UOH08 8 pacmeopax.

31.

CusbHbIE AJIEKTPOIUTHL. AKTUBHOCTb HOHOB. Buiuucnenue
UOHHOU CUNbL U AKMUBHOCMU UOHO8 8 PACMBODE.
Haxooicoenue npubnusicennozo 3nauenus koagguyuenma
AKMUHOCMU UOHA 8 PACMBOPE.

32.

HonHoe npounssenenue Boasl. BogopoaHslii n
THJIPOKCUIIBbHBIN Noka3zarenu. Onpedenenue pH pacmeopa.
Onpedenenue KOHYeHMpPayUu UOHO8 8000POOA 8 PACMEOpPe.
Onpeoenerue akmusHocmu UOHO8 8000poda. Bviuucnenue
MOJIAIPHOU KOHYEHMPayuu UOHO8.

33.

[TpousBeneHue pacTBOPUMOCTHU. Buiuucienue npouzgeoenus
pacmeopumocmu.

34.

OOMeHHBIE peakiuy B paCTBOPAX IJIEKTPOJIUTOB.
Cocmasnenue ypagHeruii 8 UOHHO-MOLEKVIAPHOU (opme.

35.

I'unponus coneit. Onpedenenue 603M0HCHOCHU NPOMEKAHUSL
euopoauza. Cocmasnenue ypasHeHutl 2UOpoIU3a 8 UOHHO-
MmonexynapHot ¢opme. Onpedenenue peakyuu 600HO20
pacmesopa. Bvluucienue koncmanmol 2uoponusa.

6. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE PEaAKIUH B
HEOPIraHU4YeCKON M OPraHu4YecKoi XUMHHU

36.

CreneHb OKHCIICHUS DJIEMEHTA. Hpoueccm OKHCJICHHUA U
BoccTaHoBjIeHHA. Cocmasnenue CioHCHbIX ypd@HeHMlZ
OKMCJZumeﬂbHO'@OCCMClHOGleeJlebZXpeaKl/ﬂ/llZ.




37. | OkucnuTenu u BocCTaHOBUTENU. OKUCIUTENBHO- 2 2
BOCCTAaHOBUTENbHAs IBOICTBEHHOCTh. Cocmasnenue
CIIOJHCHBIX YPABHEHUL OKUCIUMETIbHO-80CCINAHOBUMENbHBIX
peaxkyuti.

38. | Dnexrponus. Cocmasnenue ypasHeHull d1eKmpoau3a 2 1 1
pAcmeopos u pacniasos.
IHoaBenenue nToroB. XuMu4eCcKHuii TYpHUP 4 0 4

Hror | 72 15 57
Mecsn

Yyactue B COpEBHOBAHUAX

BCCpOCCHﬁCKaﬁ OJIMMIIMaJla IIKOJIbBHUKOB 110 XUMHUHU

OKTsI0pb-HOSIOPB

FOpOZ[CKaSI HaKOITMTCJIbHAA OJIMMIIMaJa 110 XUMHUHU

®deBpaib, MapT

JleTHsa OJIMMIIMaJa 110 XUMHH

ABrycT
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