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HOACHUTEJIBHASA 3AIIMCKA

JononuurtenbHas oOmieoOpa3oBaTenbHasi, oOlIepa3BUBAIONIas IMporpamMma «XWMHUS B
3a1a4ax» SABJISAETCA POTPAMMON ecmecmeeHHOHAYYHOU HAnpagieHHOCU.

[Tporpamma «Xumusl B 3a/1a4ax» COCTaBJICHA HA OCHOBE COOPHUKOB 3a]1a4:

Csuranbko WM.B., Kucun B.B., UypanoB C.C. CraHmapTHble ajIrOpuUTMbl pELICHUS
HECTaHNAPTHBIX XHMHUYECKHX 3amad. — M., Xwumuyeckuit dakynsrer MIY  um.
M.B.JlomonocoBa; — M., Beiciimit xumudeckuii kowtemx PAH; — M., U3narenscTBO (puznko-
Maremarudeckoit sureparypsl (PM3MATIJINT) 2012. 253c.

I'munka H.JL. 3anaun u ynpaxuenus mo oomeit xumuu. M. «IIpocsemmenuey, 1995.

[Iporpamma pa3paboTaHa B COOTBETCTBHH CO  CJICAYIOIIMMH HOPMATHBHBIMH
JIOKyMEHTaMHU:

— @enepanpubiii 3akoH PO ot 29.12.2012 1. Ne 273 «O6 obpazoBanuu B Poccuiickoii
®enepanumny;

— Va3 [Ipesunenra Poccuiickoit @eneparun ot 19.12.2012 r. Ne 1666 «O ctpareruu
rocyJJapCTBEHHON HalMOHAJIbHOU NONUTUKHU Poccuiickoit @eaepannu Ha nepuoA 10 2025 rogay;

- Vxa3 Ilpesunenta Poccuiickori ®@enepanuu ot 01.12.2016 r. No 642 «O Crpaterumn
HAaY4YHO-TEXHUYECKOTO pa3Butus Poccuiickoit @enepaunn»;

— VYka3 Ilpesunenta Poccumiickoit ®eneparmuu ot 21.07.2020 r. Ne 474 «O
HallMOHAJBHBIX LENAX pa3BuTus Poccuiickoit @enepanuu Ha nepuon Ao 2030 rogay;

— IlocranoBnenue IlpaBurensctBa Poccuiickoit @enepanuu ot 15.04.2014 r. Ne 317
«O0 yTBep:KIEHUM TOCYAapCTBEHHOW mporpammbl Poccuiickoit ®enepanun  «Pa3Butue
KYJBTYpBI»;

— IlocranoBnenue IlpaBurensctBa Poccuiickoit ®@enepanuu ot 26.12.2017 r. Ne 1642
«O0 yTBepXKIEHMH TOCyAapCcTBEHHOW mporpammbl Poccuiickoit ®enepammu «Pa3Burtue
o0pa3oBaHUsY;

— Pacnopsixenne IlpaBurensctBa Poccuiickoit @enepamuun ot 31.03.2022 r. Ne 678-p
«O06 ytBepxknennn KoHnenmuu pa3BuTus JOMOJIHUTEIBHOTO oOpa3zoBanus neteit 1o 2030 rogay;

— [Nacmopt HanmmonaneHoro mpoekta «O0pa3oBaHue»;

— Ilpuka3z MunucrepctBa npocsemmenus Poccuiickoit ®enepaunn ot 09.11.2018 r. Ne
196 «OO6 yTBepXKIEHUU TOPSAIKA OpraHU3AllMd H  OCYIIECTBICHUS O00pa3oBaTEIbHON
JESTEIBHOCTH 110 IOMOTHUTENBHBIM 00111e00pa30BaTEIbLHBIM IPOTPaMMaM;

— IIpuka3z MunucrepctBa npocsemenus Poccniickont @enepannn ot 3 30.09.2020 r. Ne
533 «O BHecennu uzMeHeHHH B Ilopsiiok opraHu3anuM U OCYIIECTBICHUS 0Opa3oBaTeIbHOU
NESATENBHOCTH 10 JIONMOJHUTENbHBIM 00111€00pa3oBaTeIbHBIM MporpaMMamM, YTBEPKIEHHBIN
npuka3oM MunuctepcTBa mpocserienus: Poccuiickoit deneparym ot 9 HostOpst 2018 r. Ne 196y,

- IIucemo MunuctepctBa npocsemenusi Poccuiickoin @enepanuu ot 19.03.2020 r. Ne
I'/1-39/04 «O HampaBIeHUN METOIUYECKHX PEKOMEHIanuiy («MeToanueckne peKOMEeHIAluu
1Mo peanm3ald 00pa30BaTENBHBIX IPOTrPaMM HAyaJbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpeaHero odmero odpazoBaHMs, 0Opa30BaTENbHBIX MPOTPaMM CPEAHEr0 MPOo(hEecCCHOHATHLHOTO
o0pa3oBaHus, JIOMOJHHUTENIBHBIX  00IIe00pa30BaTENbHBIX MpOrpaMM C  MPUMEHEHHEM
AIEKTPOHHOTO OOYUYCHHSI U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHII);

— IIucemo MunuctepcTBa o6pa3zoBanus 1 Hayku Poccutickoit @eneparuu ot 18.11.2015
r. Ne 09-3242 «O mHampaBiaenun wuHQOpManum» («MeToAMYECKHE PpEKOMEHIAINU IO
MIPOEKTUPOBAHUIO JOTIOTHUTEIBHBIX 00IIepa3BUBAIOIINUX MPOTPaMM (BKJIIOYAsT pa3HOYPOBHEBbBIE
MIPOrPaMMBI)»;

— CaHuTapHO-3MUAEMUONIOTUYECKHE TpeOOBaHUS K OpraHU3alusM BOCIHUTAHUS U
oOydYeHHUs, OTHbIXa W O3M0pOBJICHHs jaereid U Monoaéxku (CaHUTAPHO-IHIEMUOIOTHIECKUC
npaBuia u Hopmatusel CanlluH 2.4.3648-20);

— I'uruennyeckre HOPMATUBBI U CIIEIMATIBFHBIC TPEOOBAHUS K YCTPOMCTBY, CONEPKAHUIO
U pexxumMaM paloThl B YcCHoBHsIX Iu(ppoBOH oOpa3oBaTeNnbHO cpeabl B cdepe o01iero
obOpazoBanus. PykoBoactso. M.: HMULI 3nopoBes neteit Munznpasa Poccuu, 2020. — 20 c.

AKTYyaJIbHOCTH IIPOrPaMMbI



ba3oBble MKOIbHBIE TPOrPAMMBI 0 XUMHUH HE PACTIONAraloT TOCTATOYHBIM KOJTMYECTBOM
BPEMCHH Il PACCMOTPEHHUsSI BOMPOCOB pemieHus 3amad. C Apyroil CTOPOHBI, YMEHHE peliarh
3alaud — 3TO yYMEHHME MPUMEHSTh 3HAHUA, JIOTUYECKH W TBOPYECKU MBICIUTH. Pa3Buthe Yy
00yJarommxcsi  TBOPYECKOTO  CaMOCTOSTECIILHOTO  MBIIUICHHUS  TO3BOJISIET UM JIETKO
OpPUEHTHPOBATHCA B HOBBIX U HUX TEOPHSX U ¢akrax. ITa Ledb MOXKET ObITh JOCTUTHYTa B
MPOLIECCe PEIICHUs] CTAHIAPTHBIX U HECTAHJAPTHHIX 3a7a4. Yepes perieHne XuMUIeCKUX 3aJ1ad
3aKjIa/IbIBaeTCsl MPOYHbIN (QyHIaMEHT OOIIEXMMHUYECKUX 3HAHUM, MPOUCXOIUT UX YIIyOJieHUE,
dbopMupyeTcss HMHTEpeC K HAy4HOH, WCCIEA0BaTeIbCKON JESITeTbHOCTH, OCYIIECTBISICTCS
npodeccroHanabHasi OpUEHTAlMs. 3adadHblii CrOCcO0 opraHu3anuu OOy4YeHHs] CIIOCOOCTBYET
CTaHOBJICHUIO MHPOBO33PCHHUS, PAa3BUTHIO YHUBEPCAIBHBIX YMEHUH, 0a30BBIX CIIOCOOHOCTEH U
KIIFOYEBBIX KOMIIETEHTHOCTEH 00yJaroIuXxcs.

[IpencraBnsemas mporpamMma « XUMUs B 33J1a4ax» MPEATONaraeT peleHne CTaHIapTHBIX
Y HECTaHJAPTHBIX 3a/a4 M 3aJaHUil 10 XUMUU B pamMKax 0a30BOW IIKOJIBHOW MPOTpamMMbl U
BBIXOISIICH 32 €¢ paMKH. TUIIBI CTAHJAPTHBIX 33/1a4 YHUBEPCAIBHBI KaK B HEOPTaHHMYECKOM, TaK
u B opranumdeckod xumuu. [loaTomMy mporpamma paccynMTaHa Ha TO, YTO B MO HEH MOTYT
3aHUMaThCsl oOydatomuecss u 9-ro, u 10-ro, u 11-ro kmaccoB. HecranmapTabie 3ama4n, 3a1a49u
ONUMIINA/IHBIE MOTYT pelIaTbCs C MPUMEHEHHEM MHUHHMAJIbHOTO KOJIMYECTBA CTAaHJIAPTHBIX
MaTeMaTHIeCKUX oIepanuii. BaXHO IMO3HAKOMUTh OOYYalOIIMXCS C  yHHBEPCAJIbHBIMU
aJrOpUTMaMH DPEIICHUS PacyeTHBIX 3a7ad MO XMMHUHU, a TaKKe alrOpPUTMU3HPOBATH PEIICHHE
Ka4eCTBCHHBIX 3a/1a4.

JlesTeIbHOCTHOE COEpIKAHKME MPOTPAMMBI, yAep)KUBarolee OalaHC MEXIY 3HAHUSAMH,
YMCHHUSIMH W HAaBBIKAMH, C OJHOW CTOPOHBI, W CIIOCOOAMH MBINIIICHUS, KOMMYHHKAIIHH,
NeSITENbHOCTH, MOHUMAaHHA U pedIeKcuu, ¢ Apyroi CTOPOHBI, 00ECIIEUNBAET COLUOKYIBTYPHBIN
Y JIMYHOCTHBIN CMBICIT €TI0 YCBOCHHUS.

OCHOBHOI 1eJIbI) MPOrpPaMMBbl SBISIETCS PAa3BUTHE Y OOYYAIOIIUXCS JOTUYECKOTO
MBIIIICHHSI, TMPAKTHYCCKUX YMEHUH pemieHUs 3ajad M0 XWMHH, CTPEMJICHHS K HayYHOMY
MO3HAHUIO B TIPOIECCE OCBOCHUS YHUBEPCAIBHBIX AJITOPUTMOB PEIICHUS.

3agaum nporpamMmabi:

1. Pa3BuBarh COLMOKYIBTYPHBI W JUYHOCTHBIA CMBIC] YCBOCHHS XHUMHUYECKHX 3HAHHM
(TBOpUeCKasl MO3HaBaTeNIbHAS AaKTUBHOCThH, MEPOBO33PEHHE, CMBICITBI, [ICHHOCTH, YOCKICHNUS,
npodopUeHTALUA ).

2. AKTyanu3upoBaTh 3HAHHS [0 XUMHHW, MaTeMaTHke, (pu3uke, HHOOPMAITMOHHBIM TEXHOJIOTHUIM
U PACIIUPHUTH TPEJCTABICHHUS O BO3MOXXHOCTSIX WX HWHTETPAIMH B MPOIECCE PEIICHHS
CTaHJApPTHBIX U HECTAHAAPTHBIX 33/1a4 [10 XUMUH.

3. Pa3BuBath W QopMupoBaTh Yy OOYYAIOUIMXCS METONOJOTHYECKHE YMEHHS JIOTMYECKOTO
MBIILICHUS.

4. Pa3BuBaTh YMCHHsS U HABBIKW UCCIIEIOBAHUS, TPOCKTUPOBAHUS M MOJCIHPOBAHMS KAaK BHIOB
NESTENbHOCTH B TMpollecce pa3pabOTKu M MPUMEHEHHsS YHUBEPCAIbHBIX aJrOpUTMOB
pElIeHHs 3a/1a9 TT0 XUMUH.

5. Pa3BuBaTh KOMMYHUKATUBHbIE HABBIKH KaK OCHOBY HAyYHOT'O OOIICHHMS.

OTauunTeIbHbIE 0COOEHHOCTH MPOrPaMMBI
ConepkaHue NporpamMMmbl TMpenycMaTpuBaeT KiIacCH(PHUKAIUIO 3a1ad 0 XUMHU I10

CTPYKTYypE, YCIOBUSIM M METOJaM HMX PEIICHHS — 3aJa4l C COCTaBICHHUEM OJHOH IMPOIOPIINH,

CTEXMOMETPUYECKUE CXEMbI, 3a/ladil Ha cMecH U T.0. g pemeHus KakIoro THMa 3aaad

MIPUMEHSIIOT 00OOIIICHHBIE aJITOPUTMEI.

B mnporpamme mnpeacraBneHa aiaropuTMuzanus (0 METONaM PEUICHHs) CIEAYIOLIUX

THUTIOB 33134 110 XUMUHU:

— ycTaHoBJeHHE (OPMYJIbl BEIIECTBA MO KOJUYECTBEHHBIM JAaHHBIM O €r0 COCTaBe WIIU

MPOAYKTaX MPEBPALLECHNN;

— WCIIOJIb30BaHUE MPaBUJIa aTUTHBHOCTH:

(clml+c2m2+....+ckmk) = c(o6mnr)(m1+m2+....+mk), rme cl...ck — «cBolcTBa» KOMIOHEHTOB

CMECH, HallpUMep, KOHIIEHTpALKs, TeMIieparypa u ap., ml...mk — BKJIaJbl 3TUX KOMIIOHCHTOB B

cMech; ¢(0011) — «cBOMCTBO» cMecH; m1+m?2...mk macca cmecH;



— 3a/1a4u c pacueTamMu o YpPaBHEHUSAM MIOCJIEI0BATENbHBIX peakuui

(«CTEXMOMETPUUECKUM CXEMaM»);

— 3aJ1a4d C pacueTaMH M0 YPABHEHUSIM MapaJlIeIbHBIX PEaKIni («Ha cMechn»).

[lepBble nBa THMA OTHOCATCS K CTaTMYECKUM, MOCIEAHUE — K JUHAMHUUYECKUM 3a7ayaM.
Takoe nelleHre HECKOJIBKO YCIIOBHO, HO OHO IMOMOTaeT KOHKPETHU3UPOBAaTh MHOTAA J10CTAaTOYHO
CyMOYpHBIE YCTIOBHS U elle 0oJiee CyMOypHBIE peIlleHNs] XUMHUUECKHX 3a]1ay.

Hcnonbe3ys yHUBEpCallbHbIE aNTOPUTMbI MOXKHO PEIIUTh KaK CTAHIAPTHBIE ILIKOJIbHBIC,
TaK ¥ HECTaHJApTHbIE, OJUMIIMAHbIE 337aud BBICOKOTO YPOBHS. YHHUBEPCAJIbHBIE AJTOPUTMBI
MOTYT OBITh JIETKO PEAIM30BaHbI B MPOCTEUIINX KOMIBIOTEPHBIX MTporpaMMax. BHyTpu Kaxmaon
TEMBI CHayaja penarTcs MpoCThie 3a7a4u, 3aTeM O0Jee CI0XKHBIE.

[Iporpamma HampaBjieHa B OCHOBHOM Ha pEIICHUWE TEOPETHYECKUX 3aJad, HO
oOyyaroniiecss 3HAKOMATCA C TMPUHIUIAMH, KOTOpPBIE HCIOJB3YIOTCS TPU COCTABICHUU
«KaueCTBEHHBIX» 3a/1a4 (B KOTOPBHIX COBCEM HE 00s3aTelIbHO OTCYTCTBYIOT pacyeThl — HO €CIU
pacueTsl B HUX €CTh, TO OHHM HE UTPAIOT KIIIOUYEBOM POJIK), a TAKXKE C METOJaMU UX pelneHus. J{is
Ka4eCTBCHHBIX 3334 10 XWMHH CJISJIaHa TOMBITKA OTCJICIUTh CTaHAAPTHBIE (OPMYITHPOBKU
TaKuX 3a]a4, a TAKKE 3aKOHOMEPHOCTH aJITOPUTMOB MX pemieHui. [Ipu pemieHun Takux 3agad
HCTOJIB3YETCSl TEXHOJIOTUSI MBICJIEHHOTO SKCIIEpUMEHTA. B peleHusax 3Tux 3a/1a4 Ha KOHKPETHBIX
MpUMepax U3y4aroTcsi METOAMKY MPOBEACHUS aHaINu3a, HabIroaeMble XapaKTepHbIE W3MEHEHUS
PEaKIMOHHBIX CUCTEM U JIOTUYECKHUU X0 pacCyKICHHM, IPUBOISIINN K 3aKJIIFOUEHUIO O IPUPOJIE
AHAJIM3UPYEMOTO BEILIECTBA.

N3yuenne kaxmoil TEeMbl HAYMHAETCA C O0SM3aTENHHOTO aHalM3a PENICHUN TUITOBBIX
3a7la4, Y TOJIBKO IIOTOM pacCMarpUBAKOTCS HECTaHAAPTHBIE 3a7aud, KOTOpPbIE PELIAIOTCS
oOyuaroruecs. st kaxmaoil TeMbl pa3padaThIBAIOTCS METOAMYECKHE YKa3aHWs MO PEIICHHUIO
3a7a4. B mpouecce peanusanuy nIporpaMMbl pacCMaTPUBAKOTCA 3aa4M, KOTOPbIE PEIIATMCh HA
TOPOJICKUX, 00JACTHBIX, PETHUOHAIBHBIX, BCEPOCCUUCKUX OJIMMITHAIAX IO XUMHUH.

[IporpamMma Kypca MO3BOJHT HE TOJBKO CHOPMHUPOBATH y OOyUYAIOIIUXCS YMEHUS H
HaBBIKA PEUICHUS CJIOXKHBIX XUMHUYECKUX 3a/lad KOHKYPCHOTO M OJMMIIMAJHOTO YPOBHS, HO U
M0Ka3aTh €IUMHYI0 €CTECTBEHHOHAYUYHYH) KAapTUHY MHpa Ha OCHOBE YK€ HUMEIOLIUMXCS Yy HUX
3HAHUN 3aKOHOB (U3WKW M BIAJEHUS MaTEMaTHYECKUM HWHCTPYMEHTApHUEM IMOBBIIICHHOTO
ypoBHsA. B mpomecce OCBOEGHMS NPOTpaMMbl OCYILUECTBISIETCS WHTErpalvs XHUMHYECKHX,
MaTeMaTHYeCKUX M (PU3NYECKUX 3HAHWH, 3HAHWM W YMEHHH B 00JacTH HMH(POPMAIMOHHBIX
TE€XHOJIOTUH.

B ocHOBY nocTpoeHus mporpaMMsl IOJIOKEHBI cienyromue /lpunyuno.
— MOJHOTa OTPAXKECHHS B 3a/a4ax COJACPHKAHUA XHMHH C YYETOM COBPEMEHHOIO COCTOSHHS
HayKHu;
— CBfA3b METOJIOB PEILICHHUS 337a4 C COBPEMEHHBIMU HAyYHBIMH METOAAMU MO3HAHUS MUPA;
— BO3pacTaHME CJIOKHOCTH 3a]1a4 OT ATama K 3Taiy;
— yYeT BHYTPUINPEIMETHBIX U MEKIPEAMETHBIX CBA3ECH.

OCOOEHHOCTBIO ~ TPOTpaMMBI  SIBISETCSI M KOMIIOHEHTHOCTh  00pa3oBareiIbHO-
BOCIUTATEIBHOTO MTPOLECCA, B3aUMOCBSI3b MEXKIY HUMU:

— | KOMIIOHEHT - cHCTeMa JIONOJTHHWTEILHOIO 00pa3oBaHus. Peanwm3ariusi MOMONHUTEIHHON
o01ieo0pa3oBaTebHOM 00IIepa3BUBAIOIICH TPOrPaMMBbI « XUMUS B 3a]1a4ax.

— llenbro mepBOro KOMIOHEHTa SBIsieTCs (hopMUpOBaHUE 00pa30BaTEIBLHOIO MPOCTPAHCTBA U
peanuzaius B paMkax o0pa3oBaTeIbHON MPOrpPaMMBbI JOMIOIHUTENBHOTO 00pa30BaHUs JI€TEH,
B IMIEPBYIO OUEpEllb, 3a/1a4 BocnuTanus. [Ipu peanuzanuum nporpaMMbl B3pOCIIbIE BHICTYAIOT
B POJIM TIENaroroB JOMOJHUTEIBHOTO 00pa3oBaHMsl, TPEHEPOB, HACTABHUKOB, MEIaroroB —
TICUXOJIOTOB, MAacTEPOB, a JIETU U TOAPOCTKH - B POJIM OOYyYaIOIIUXCs, HACTABHUKOB (B
cucteMe «pebeHOK — pebeHoK»). B 3aBUCHMOCTH OT TeMbl, (JOPMBI OPTaHU3AIUHN 3aHITHIA
CTPOUTCSI aJIeKBaTHas CHUCTEMa OTHOUIECHWUM, ONPEAENSIOTCS HOPMbl TMOBEACHHUS B
o0pa3oBareIbHOM IPOCTPAHCTBE: YICHUYECTBO, COTBOPYECTBO U T.II.

— Il KOMIOHEHT - cucTeMa BOCHHTATEIbHBIX MeponpusaTuil. IIpenHaszHauenue BTOPOTO
KOMITOHEHTa - OOECIICUeHUE CO3MaHMsS BOCIHMTATEIBHOTO IPOCTPAHCTBA, B KOTOPOM




peanu3yloTcs MPOEKThl, MEPONPHUATHS W AaKUUU 10 OCHOBHBIM  HampaBiICHUSIM
BOCIIUTATEIIHLHOM JIEATENILHOCTH C UCIIOIB30BaHUEM Pa3HOOOpa3HbIX (hOpM OpraHH3alnH.
— 11l KOMIOOHEHT - IICUXOJIOTO-TIeITaroruYecKas NOAJIEPHKKA U COMTPOBOXKICHUE 00YUaIOMIUXCS.

YpoBeHb nporpamMmbl: yriryOJaeHHbIN (IPOABUHYTHIH).

Anpecar mnporpammbl: JlononHuTenbHas oOpa3zoBaresibHas NporpamMma «XUMHsS B
3a/1a4ax» MOXKET ObITh PEKOMEH0BaHa i 00ydaroImuxcs 0011e00pa3oBaTeabHbIX YUPEKICHHH,
KOTOPBIE XOTST MOBBICUTH CBOM YpOBEHb 3HaHUU MO XuMuH. Bospact obyuaronxcs: 14 — 18
neT. B rpynnax MoryT o0y4aTbcesl IIKOJIBHUKH C Pa3HBIM YPOBHEM 0a30BOM MOATOTOBKH.

O06Bbem nporpaMmbl 72 y4eOHBIX 9acOB B TOJT

Cpoxu 0CBOECHHUSI IPOrPaAMMBbI

9 Mmecsiies, 36 Henenn

[IporpamMma peanu3yercs B TeueHUe KajeHaapHoro roga ¢ 1 centsOps mo 31 wmas,
BKJIIOYAsi KAHUKYJIIPHOE BpeMs.

®opma 00y4eHHs: O4HAS.

@opmbl M pexuM 3aHATHH: B rpynmax oOywarorcs mkonbHUKH 9-11 Kitaccos.
BosmoxHa peanuzanusi nporpaMmbl OTIeIbHO st oOydaromuxcest 9, 10 u 11 kmaccoB. Moryt
(hopMupOBaThCs TPYINIBI-KOMaHbl MO MOJATOTOBKE K YYacTHIO B COPEBHOBAaHUSAX 00JIACTHOTO,
PErMOHAIILHOTO U Beepoccuiickoro ypoBHe.

YucaenHocTs odyuawmmxcsa B rpynme: 10 - 15 genosek.

Pexnm 3aHsTHI: Ka)K[1as TPyMIa 3aHUMAETC OAMH pa3 B HEAECIIIO 110 2 Yaca, 3aHATUs 110
45 MUHYT.

@opMbI 3aHATHI. MUHWIEKIUN, CEMUHAPBI-IPAKTUKYMBI, MPAKTUYECKUE 3aHATUS IO
pELICHHIO 3aJa4y, B TOM YUCJE C MCIOJIb30BAHUEM 3JIEMEHTOB COLIMOKYJIBTYPHOTO TPEHMHIA,
TYPHHUPBI, AUCKYCCHM, BUICOKOH(EpeHI-3aHATUSA. VICIONb3yl0TCS BO3MOXKHOCTH TEXHOJIOTHM
JUCTAHIIMOHHOTO B3aUMOJICHCTBUS U DJIEKTPOHHOTO 00yUYEeHUSI.




COAEPXAHUE ITPOI'PAMMBI

YYEBHBIN IJIAH
Ne Paznen, tema Bcero Teopus [IpakTuka ®dopma
n/n JacoB arrecrauyu/
KOHTPOJISI
1. Bgenenue. 2 1 1 Bxonuas
JIMarHOCTHUKA
2. Paznen |. Anroputmsl perieHus 20 0 20 3ammra
pacyueTHBIX 3ajau. HCCIIEeIOBATEIbCK
3. Paznen |l. Anroputmsl perieHus 14 2 12 Oro IpoOeKTa
Ka4eCTBEHHBIX 3a]1a4.
4, Paznen I11l. Pemenue 32 12 20 TypHup
CTaHJAPTHBIX U HECTAHAAPTHBIX
3aJa4 ¥ 3aJaHuN.
5. [TonBenenue UTOrOB. 4 0 4
XHUMHWYECKUN TYpHUP.
Bcero 72 15 57
YYEBHO-TEMATHYECKHM IIJIAH
Ne Bcero [Ipax
w Paznen, rema 4ACOB Teopust KA
1. | Beemenme. Conepxanne Kypca. Hekoropesle enuHHIBI | 2 1 1
mexayHaponHoit cuctembl (CH). CooTHOIIEHUS MeXIy
HEKOTOPHIMH BHECHCTEMHBIMH eMHHUIIAMA U equHumamu CH.
3HayeHUs] HEKOTOPBIX  (yHIAMEHTAJIbHBIX  (PUINYECKUX
MOCTOSTHHBIX. MeTombl pemenns 3aaad. OCHOBHBIE (hOPMYIIBI,
UCTIOIB3yeMBbIE JITISl PELIeHHs 3a/1a4 110 XUMUH.
BxonHoe TecTupoBaHue.
Pasnen |. Asroput™bl pellieHHs1 PACYETHBIX 3a/1a4 20 0 20
1. PacueTsl 0€3 XMMHUYECKHX peakuuii 8 0 8
2. | IlpoexTupoBaHNe YHUBEPCATHHBIX aJITOPUTMOB PEIICHUS 2 2
3ama4 o reme KonnuectBo BemecTBa. MossipHast macca.
Buviuucnenue omnocumensrot MoaeKyIsAPHOU MACCoL
gewjecmsa no e2o gpopmyne. Boluucnenue maccoi
onpeoesleHH020 KOIUuYecmea ewecmad 1 Koauvecmad
gewiecmsa, cooepxcauie2ocs 8 onpedesieHHol macce.
3. | [IpoekTupoBaHNe YHUBEPCATBHBIX aJITOPUTMOB PEIICHHS 2 2
3aaa4 o reMe MaccoBas 0515 3leMeHTa. Buiuucienue
MAcco8vix 00Jiell AIeMeHMO8 8 CJLONCHOM Geujecmeae no e20
gopmyne. Haxoorcoenue xumuyeckoii popmynsi eewyecmea no
MACCOBbIM OOJISIM DNIeMEHNO8.
4. | IlpoexTupoBaHUE YHUBEPCAIbHBIX aJITOPUTMOB PEIICHUS 2 2
3a1a4 1o TeMe OTHOCUTENbHAS IJIOTHOCTD ra3a. Buluucienue
OMHOCUMENIbHBIX NIOMHOCHEl 2A3000PA3HbIX 8eUeCms.
5. | IIpoexTupoBaHre YHUBEPCATbHBIX aJITOPUTMOB PEIICHUS 2 2
3aaa4 o reme O0bem raza. MossipHbIii 00beM Tasa.
Buiuucnenue obvema onpedenennozo konuuecmeaa, mMaccl,
3aHUMarouell onpedeeHHbIlL 00beM, U 00bemMa onpeoeleHHol
Maccol 2a3000paA3HO20 8eujecmsea Npu HOPMAIbHbLIX YCI0BUSIX.
2. PacueThl 10 YpAaBHEHUSAM XUMHYECKUX peaKkIuil 12 0 12




[IpoekTupoBaHre yHHBEPCAIBHBIX aJITOPUTMOB PEIICHUS
3ana4 o TeMe Konn4yecTBo BemecTBa U Macca peareHTOB
(mponyKToB). Buiuucnenue maccwvt npodykma (1ubo peazenma)
Ppeakyuu no u38eCmMHOU Macce 00H020 U3 BCMYNUBLUUX 8
peaxyuio seujecms (MubO nPpooyKkma,).

[IpoekTupoBaHHe YHHUBEPCAIBHBIX aJITOPUTMOB PEIICHUS
3aza4 1mo TeMe M30BITOK (He0CTaTOK) pEeareHToB.
Buluucnenue maccwvt npodykma peaxyuu no u3gecmubim
Maccam UCXOOHBIX 8eujecms, eciu OOHO U3 HUX 83MO0 8
uzovimke.

[IpoekTrpoBaHHe YHUBEPCAIBHBIX aJITOPUTMOB PEIICHUS
3a1a4 1mo TeMe OO6beM ra3000pa3HBIX peareHToOB (MPOTYKTOB).
Buviuucnenue obvema casa, Heobxooumoeo onsa peakyuu uiu
8bLOCUBULEOCSL 8 X0OE PeaKYUlL.

IIpoexTupoBaHue YHUBEPCAIBbHBIX AITOPUTMOB PEILICHUS
3aza4 1o TeMe IIpakTrueckuii BEIXOJ IPOLYKTOB. Buiuucierue
8b1X00a NPOOYKMA PeaKyul Onm meopemudecKi 603MONCHOZO.

10.

[IpoexTupoBaHre YHHUBEPCAIBLHBIX aJITOPUTMOB PEIIICHUS
3a/1a4 o Teme MaccoBas 10JIsI BELIECTBA B CMECH.
Boiuucnenue maccosoii donu eewyecmea 8 UCXoOHOU CMeCl.

11.

[IpoexTHpoBaHNE YHUBEPCATBHBIX AITOPUTMOB PEIICHHSI
3aja4 o TeMe CTerneHb YUCTOThI BeLIeCTBA. Buiuucienue
maccewl (00vema) npooyKkma peaxyuu no U3eCmMHoOU Macce
(06vemy) ucxo0H020 Gewecmaa, cooepicauie2o ONpedeieHHy0
001110 npumecell.

Paznea |l. AiiropuT™mbl penieHusi Ka4eCTBEHHBIX 3a/1a4

14

12

13.

KauecTtBeHHble 3amaur, WX  Pa3HOBHIHOCTH. 3ajayu-
rOJIOBOJIOMKHU. Buabl Kirouei s pelieHuss KadyeCTBEHHBIX
3a/1ad4.

14.

OpranonenTruyeckue CBOWCTBA, HIEHTU(UKAIUS 110 UBETY U
3araxy, aHaJINTUYECKUE KaUECTBEHHBIE OIIPE/IEIICHUS.
ArperatrHoe coctosiHue. ModenuposaHnue npoyecca peutenus
KauecmeeHHbIX 3a0aHu.

15.

KiroueBoe xumuueckoe cBOMCTBO. Modenuposarnue npoyecca
peuleHUs KauecmeeHHbIX 3a0ay.

16.

Pacuer kak KJIH04YeBON (aKTOp B PEIICHUM KaueCTBEHHBIX
3aga4d. Modenuposanue npoyecca peutenus KauecmeeHHbix
3a0au.

17.

VYHukanbHble puzndeckue cBoiictBa. CTpyKTYpHEIE,
CIEKTpasbHble 0COOCHHOCTH COEAMHEHUH KaK KIII0UeBOM
(hakTOp JOTHKH PEIICHUS 3a/1a9u.

Mooenuposanue npoyecca pewienus: KaueCmseHHvIX 3a0ay.

12.

3ammTa HMCCIEAOBaTENIbCKOTO TMPOEKTa: «YHHBepcaJbHbIC
aJNTOPUTMBI PEIICHUS PACYETHBIX M KaYECTBEHHBIX 3aJlad IO
XUMHUI» (NPOMENCYMOYHBLI KOHMPOILb)

Paznean I11. Pemienne cTaHAapTHBIX M HECTAHIAPTHBIX
3aJ1a4 ¥ 3a1aHuH

32

12

20

1. CtpoeHue aToma

18.

Crpoenue atoma. CTpoeHUE aTOMHBIX A/1ep. DJICKTPOHHAs
CTPYKTypa aTOMOB. 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT
CTPOEHHS UX aTOMOB.




2. X¥uMHYeCKas CBA3b.

19.

Turer xumugeckoit cBsizu. CriocoOb1 00pa3zoBaHus
KOBAJICHTHOU CBSI3U.

N[O

20.

[MonsipHOCTH MOMNekyn. [‘eoMeTprueckasi CTPYKTypa MOJICKYII.

21.

Honnas cs3b. [lonsgpusanus HOHOB.

22.

BO,Z[OpO,I[HaH CBs3b. Me)KMOJ'ICKy.]IﬂpHOC B3aHMMOJICHCTBHE.

3. XumMnuyeckas KHHETHKA.

23.

DHEpreTuka XMMUYCCKUX PEaKIIHA.

24,

Tepmoxumuueckue ypaBHeHus. Pacuemst no
MePMOXUMUYECKUM YPAGHEHUSIM.

NN

Y

25.

CkopocTh XUMHUECKOU peakuuu. Haxoocoenue snaveHus
KoHcmanmul ckopocmu peakyuu. Onpedenenue ckopocmu
XUMUYECKOU peakyuu 8 3a8UCUMOCIU OM YCI08UII.

26.

Xumudeckoe paBHoBecue. Onpedenenue yciosul
XUMUYECKO20 PABHOBECUSI.

4. PacTBOpBI.

217.

CniocoObI BeIpaskeHUS COAEPIKaAaHUS paCTBOPEHHOTO BEIIECTBA
B pacTtBope. [Ipucomosnenue pacmeopos pasHou
KOHYenmpayuu (Mooeiuposanue).

28.

PactBopumocTs BemectB. KoadduimeHt pacTBOpUMOCTH.
Haxoorcoenue koagppuyuenma pacmeopumocmu conu npu
PA3HBIX YCILOBUSIX.

29.

Ouepreruyeckue dPHeKTs IPU 00pa30BaHUU PACTBOPOB.
Kpucramnoruaparsl. Onpedenenue sHmanbnuu pacmeopeHust
geujecmea. Boiuucnenue sumanvnuu 06paso8aHus
KPUCIATIOZUOPAMOS.

5. PacTBOpBI 2JIEKTPOJIUTOB.

30.

DnexTponutudeckas auccoruarys. Ciadbie 3IeKTPOIUTHI.
KoHcranTa u crenens auccounaruu. Haxoowcoenue
KOHCMAaHmMul ouccoyuayuu Kuciomol u 3nadenue pK.
Haxooicoenue cmenenu ouccoyuayuu. Boruucienue
KOHYEHMpayuu UOHO8 8 PACMBOPAXx.

31.

CubHBIE ANIEKTPONIUTHI. AKTUBHOCTD HOHOB. Boiuucienue
UOHHOU CUNbL U AKMUBHOCMU UOHOB 8 PACMEBOPe.
Haxootcoenue npubnusicennozo 3nauenus koaghguyuenma
AKMUSHOCMU UOHA 8 PACMBOPe.

32.

Honnoe npousBeneHue Boabl. BogopoaHelil u
TUIPOKCHIIBHBIN Mokasarenu. Onpedenenue pH pacmeopa.
Onpeodenernue KOHYeHMpayuu UOHO8 8000POOA 8 paAcmeope.
Onpedenenue akmugHoOCmu UOHO8 8000pooa. Buiuucnenue
MOJSIPHOU KOHYEHMPAYUU UOHOB.

33.

[IpousBenenue pacTBOPUMOCTH. Buiuucienue npoussedenus
pacmeopumocmu.

34.

OOMeHHbIe peakIMM B pacTBOpax EKTPOIUTOB.
Cocmasnenue ypagHeHull 8 UOHHO-MONEKYISIPHOU hopme.

35.

T'uaponus coneit. Onpedenenue 603MOMCHOCMU NPOMEKAHUSL
euoponusza. Cocmasnenue ypasHeHutl 2UOpPoIu3a 6 UOHHO-
MmonexynapHou ghopme. Onpedenenue peakyuu 00HO20
pacmeopa. Beiuucnenue koncmanmol 2udponusa.

6. OKMCJINTEILHO-BOCCTAHOBUTE/IbHbIE PEAKIIUY B




Heopralmqeacoii H opralmqeacoﬁ XHUMHUH

36. | CremeHb OKHCIICHUS dJieMeHTa. [Iporecchl OKUCIeHUS U 2 1 1
BOCCcTaHOBIEHUS. Cocmasienue CloHCHbIX VPAGHeHULL
OKUCTUMENIbHO-80CCMAHOBUMENbHBIX PEAKYUIL.

37. | Okucnurenu u BocctanoBuTesd. OKUCIUTEIIBHO- 2 2
BOCCTAaHOBUTEIbHAS IBOUCTBEHHOCTh. CocmasieHue
CHLOJCHBIX YPABHEHUL OKUCIUMENbHO-80CCMAHOBUMENbHBIX

peaxyutl.
38. | Dnexrponus. Cocmasnenue ypasHeHUll 31eKmponu3a 2 1 1
PACmeopos u pacniagos.
IloaBeneHue NTOroB. XuMu4ecKuii TYypHUP 4 0 4
Hror | 72 15 57
COJIEP KAHUE YYEBHO-TEMATHUYECKOI'O IIJIAHA
BBenenue

Conepxanue Kkypca. Hexoropsle eauHunbsl MexayHapoaHod —cuctemsl  (CH).
CooTHolIeHusT MEX]ly HEKOTOPbIMM BHECUCTEMHBIMHU equHUIaMu U eauHunaMu CH. 3Hauenus
HEKOTOPBIX (PyH/IaMEHTAIBHBIX (PU3MUECKUX MOCTOSHHBIX. MeToab! pemenns 3aaa4. OCHOBHbIE
(dbopMyibl, KUCIONB3yEMble ISl pellleHus 3ahad nmo xumuu. MccienoBaHue, MpOEKTHPOBaHUE,
MOJEJIMPOBAHUE — KAK BUJIbI [I03HABATEIILHOU JEATEIbHOCTH.

IIpakTuka: BxonHOe TecTHpOBaHUE.

Pa3gen |. Anroputmbl pelieHHs1 pacuyeTHbIX 3a1a4
1. PacueTsl 6€3 XMMHU4EeCKHX peaKkuuii

Teopus: KomuuectBO BemectBa. MonsdpHas Macca. MaccoBass [0Sl 3JIEMEHTA.
OTtHOcuUTeIbHAS TIIOTHOCTH ra3a. O0beM raza. MomnsipHblii 00beM rasa.

IIpakmuxa:

Buiyucnenue omuocumenvHou MONEKYIAPHOU MACChL 8eujecmea no e2o gpopmyie.

Buvluucnenue maccvl onpedenennozo xonuuecmea eewyecmea U KOIUYECMBa Geujecmad,
cooeporcauje2ocs 8 onpeoeneHHol macce.

Buviuucnenue maccoswix doneti anemeHmos 8 C104CHOM eujecmee no e2o gopmyie.

Haxootcoenue xumuueckoi popmynvl eeuyecmsa no MaccosvimM OONAM dIeMEHMO8.

Buvluucnenue omnocumenshvix niomnocmeti 2a3000pasHulx euecms.

Buiyucnenue obvema onpedenennozo Konuyecmed, Maccyl, 3aHUMarouell onpeoeieHHblll
0bveMm, u 06vema onpedeneHHOl Maccyl 2a3000pA3HO20 Geuecmaa Npu HOPMAIbHLIX YCILOBUSIX.
2. PacueThl 0 ypaBHEeHUSIM XUMHYECKHX PeaKknuii

Teopus: KonndecTBO BEIIECTBa U Macca peareHToB (MMPOAyKTOB). M30BITOK (HEIOCTATOK)
pearentoB. O0beM Ta3000pa3HBIX peareHToB (MPOAyKTOB). [IpakTUdecKuil BBIXOJ MPOTYKTOB.
Maccosast ons BemiecTBa B cMecu. CTeneHb YUCTOTHI BEUIECTBRA.

IIpaxkmuxa:

Buiuucnenue maccor npooyxma (1ubo peacenma) peaxyuu no u36eCmMHOU Macce 00HO20 U3
BCMYNUBUIUX 8 PeaKyUI0 geujecms (Mubo npooyKkma,.

Buvluucnenue maccwvl npodykma peaxyuu no u38eCmubiM MACCAM UCXOOHBIX Belyecms,
ecaiu 00HO U3 HUX 83MO & U3DbIMKe.

Buiuucnenue obvema eaza, HeobXooumoeo 01 peakyuu Ui BblOEIUBUESOCS 8 X00e
peaxyuu.

Buviuucnenue 6vixooa npodyxma peakyuu om meopemuiecku 03MOHCHO2O.

Buvruucnenue maccosoii oonu eewyecmea 6 ucxooHoii cmecu.

Buiuucnenue maccol (obvema) npooykma peakyuu no uzeecmuou macce (obvemy)
UCXO00HO020 Bewecmea, cooepicauye2o Onpeoeentyro 000 NPUMECU.




Mooenuposanue npoyecca peuwtenusi pacuemuvix 3a0ay. lIpoexmuposanue aKxmyaibHbIX
aneopummos peueHus 3a0adu.

Paznen |l. AnropuTmsl penieHusi Ka4eCTBEHHBIX 3a/1a4

Teopusa: KauecTBeHHbIE 3a/1auM, MX Pa3HOBUAHOCTH. OpraHoJIeNTHUYECKUE CBOMICTBA,
UACHTH(UKAIMS TI0 [BETY ¥ 3amaxy, aHAIUTUICCKUE Ka4eCTBCHHBIC OMpeNeNeHUs. ArperaTHoe
cocrosinne. KiroueBoe xumuueckoe CBOMCTBO. Pacuer kak kioueBod (DakTop B peEIICHUU
Ka4eCTBCHHBIX 3a/1a4. YHUKAJIbHBIC (PU3HUECKHUE CBOMCTBA.

Ipakmuxa:

Mooenuposanue npoyecca pewienus — KauvecmeeHHulx  3a0ay. Ilpoexmupoeanue
AKMYyaibHbIX AN2OPUMMO8E PelleHUs 3a0ay.

3ammTa HMCCIEIOBaTEIbCKOTO IMPOCKTA: «YHHMBEPCAJIbHBIE AJITOPUTMBI  PEIICHHS
PacCUETHBIX M KAYECTBEHHBIX 33724 [0 XUMHUI» (MPOMENCYMOUHbLIU KOHMPOID).

Pasnean |11, Pemenune cTaHaapTHBIX U HECTAHIAPTHBIX 32/1a4 U 3aJaHUI
1. Crpoenue aTtoma

Teopusa: Crpoenue aroma. CTpO€HHE aTOMHBIX siep. DJIEKTPOHHAsI CTPYKTypa arOMOB.
3aBUCHMOCTH CBOMCTB AJIEMEHTOB OT CTPOCHHS UX aTOMOB.

ATtoMmHas 37eKTpoHHas opOutans. ['paguueckas cxema 3IEKTPOHHOTO CTPOCHUS aTOMOB.
[punuun IMaymu. Ipasuno Kneukosckoro. [IpaBuno XyHaa. DneKTpoHHbIE aHAJIOTH. DHEprus
noHuzanuu. [loTeHnman MOHM3AaLMU AaTOMOB 3JIEMEHTA. DJEMEHTapHbIE YacCTULbl CTPOCHUS
aTOMHOTO  si[pa: TPOTOHBI, HEUTPOHBI. 3apsAn sxpa. MaccoBoe uyucio. HM3oromsil.
PanunoakruBHocts. Ilepumon mnomypacmama. Bunbl paguoaktuBHOro pacnazga. [lo3utpoHHbIi
pacmaj. DIeKTPOHHBIN 3aXBaT.

Onpedenenue 3HAUeHUN KEAHMOBLIX YUCE].

Onpeodenenue yucna 31eKmpoHo8 8 2NeKmMpOHHOM CIloe.

Cocmaenenue 21eKmMpOHHBIX POPMYIL.

CpasHenue 21eKmpOHHbBIX KOHQDUSYPAYULL AMOMOS.

CpasHnenue nomenyuaios UOHU3AYUU.

Onpeodenenue yucna snemMenmapHulx 4acmuy 8 sope.

Buiyucnenue cpeoneti amomuoti maccvl no cOCMagy u3omonos.

Cocmasnenue ypasHenuti 10epHbIX peakyuil U pacuemyl no HUM.

2. XuMn4eckas cBsi3b

Teopua: Tumbl xumuueckod cBs3u. CrocoObl 00pa3oBaHUST KOBAJICHTHOW CBSI3U.
DOnekTpoHHasi IIOTHOCTh. KoBaneHTHast cBsi3b. JoHHas cBs3b. MeTamunueckasi CBS3b.
OtHoOcHUTENbHASA DJIEKTPOOTPULIATEIBHOCTh. MeTo BaJIeHTHBIX CBsi3ed. MeTol MOJIEKYISPHBIX
opOuTaNeH.

Buvluucnenue pasnocmu omuocumenvuvix 31eKMpoOOmpuyamenbHocmel amomos OJis
ceazell.

ObvscHenue mMexanuzmos 0Opaso06anusi MONeKYll 8eujecma.

CpasHenue npounocmu cesa3u.

Obvscuenue ¢ nosuyuu memooa MO 603modCHOCMU CYWECMBOBAHUSL MOAEKVIAPHOLO
UOHA U MOJIEKYbl.

Conocmasnenue Ma2HUMHbBLX CBOUCME MOJIEK) L.

Teopus: TlonspHocTh Monekyn. [eoMerpuueckas CTPyKTypa MOJEKYN. DJIEKTPUYECKHUM
JTUNONb. JIUNOABHBIA MOMEHT MOJIEKYbI. [ mOpuan3anus, e€ BUIbL.

Onpeodenenue ceomempuieckoi CmpyKmypbl MOJIEK)Tbl.

Onpedenenue muna 2ubpuouzayuu no OUNOIbLHOMY MOMEHNIY.

Buvruucnenue ounonvrnoco momenma.

Buviuucnenue onunvt ounons.

Onpeodenenue 3a8UcUMOCMU NPOCMPAHCMBEHHO20 CIMPOEHUSI CIPYKMYPHBIX YaACMUY Om
muna aubpuouzayu.



Teopus: Nonnas cBsa3b. [lonspuzanus nonos. [lonspuzyemocts nonos. [lonsipusyroiiee
JICUCTBUE UOHA.

Onpeodenenue 3a8UCUMOCMU CBOUCME UOHHBIX COCOUHEHULI OM NONAPU3AYUU UOHOB 8 €20
cocmase.

CpasHenue nonapusyouje2o 0eticmeus UOHOS.

Teopusa: Bopopomnas cBs3b. MexmonekynsipHoe B3aumopeiictBue. Cunbsl Ban-gep-
Baannca. Jlumoms.

Bruanue 6000poonvix ceaseil Ha ¢husuueckue ceolcmea u azpe2amuoe COCMOAHUE
sewecms.

3. Xumuyeckasi KHHETHKA

Teopus: DHepreTHKa XUMUYECKUX PEeaKIuil. BennunHbl, XapaKTepu3yIoIe XuMUIeCKUe
cuctembl: BHyTpeHHss sHeprus U, surtamermms H, suTpomus S, sHeprusi [mb6ca (n3o6apHo-
n3otepMudeckuil moreHnman) G. DK30TepMHUECKHE peaKIUU. DHIOTEPMHUECKHE PEaKIIHU.
N3oxopHerid  mpomecc. M3o0apubiii mporiecc. TermmoBoit addekr peaknuu. CranmapTHOE
cocrosinue BemlecTBa. CrannmaptHele ycioBus. CranpaptHele usMeHeHusi. CranaapTHas
SHTAJBIHSI 00pa30BaHUs BellecTBa. TepMoXxuMHUUYeCKHe ypaBHEeHUs. 3aKoH [ecca.

Pacuemvr no mepmoxumuueckum ypagueHusm.

Teopus: CkopoCTh TOMOT€HHOW XUMUYECKOM peakiuu. 3akoH nercTBust Macc. Koncranra
ckopoctu peakuuud. CKOpOCTh TETEPOreHHBIX XHMHMUYECKUX peakuuil. TemmeparypHbIid
kodhdummeHt ckopoctu peaknuu. [IpaBunmo Bant-Todda. DuHeprus axtuBanuu. YpaBHEeHUE
Appenunyca. CocTosiHUE€ XHMMHYECKOro paBHOBecusi. KoHcTaHTa paBHOBECHS PEaKLMH.
PaBHOBecHbIe KoHIIeHTpanuu. CMmenieHne xumuueckoro pasaoBecus. [Ipunnun Jle-Ilatennbe.

Haxoorcoenue 3nauenus KOHCMaHmul CKOpOCMU PeaKyuu.

Onpeodenenue cKopocmu XUMU4ecKol peakyuu 8 3a8UCUMOCmy om YCio8ull.

Onpedenenue ycio8ull XUMU4ecko20 pagHO8ecUsl.

4. PacTBOpBI

Teopusa: Conep>xaHue pacTBOPEHHOIO BEIECTBA B pacTBope. MaccoBas aois. MosbHas
nonsi. MonsipHash KOHLIEHTpauus (MOJSPHOCTh). MounsiyibHas KOHLIEHTpanus (MOJISIIBHOCTD).
DKBUBAJICHTHAsI KOHLIEHTpaLUs (HOPMaJIbHOCTB).

IIpucomosnenue pacmeopos pasHoti KOHYeHmpayuu (Mooeruposanue).

Teopus: PactBopuMocTh BemiecTB. Koaddunument pactBopumoctu. KoaddurmeHt
abcopOuuu. 3akoH ['eHpu.

Haxoorcoenue koagpghuyuenma pacmeopumocmu conu npu pazmvix yCio8usx.

Teopusa: Ouepretuueckue dGGEKTs TpH  00pa30BaAaHUU  PACTBOPOB.  DHTANBITHS
pactBopeHus BeuecTsa. Kpucramnoruaparsl.

Onpeodenenue 3HManbNUU PACMBOPEHUS BeUieCmBa.

Buiyucnenue snmanvnuu obpazo8anus KpUcmanio2uopamos.

5. PacTBOpBI 3JIEKTPOJIUTOB

Teopusa: OnexrponuTuueckas auccouuanus. Cnabbsie snekrponutbl. KoHcTaHTa
nuccormanuu. CreneHp quccornuauu. 3akoH pazoasnenus OctBanbaa. [loka3arens KOHCTAHTHI
JUCCOLIMALINY.

Haxoorcoenue koncmanmor ouccoyuayuu kuciomsi u 3Haverue pK.

Haxooicoenue cmenenu ouccoyuayuu.
Buvluucnenue konyenmpayuu uonoe 6 pacmseopax.

Teopusa: CumnbHBIE DIEKTPOIUTHL. AKTHBHOCTH HOHa B pactBope. Koaddurment
aKTUBHOCTH MOHA. VloHHas cuia pacTBopa.

Buvruucnenue uonnoti cunvl u akmuenocmu UOHO8 8 pacmeope.

Haxooicoenue  npubnusicennoeo  3Hauenus Kodghuyuenma aKmusHOCMU UOHA 8
pacmeope.

Honnoe npousBeneHue Boabl. BomopoaHsiii moka3arenb U TUAPOKCHUIBHBIN MOKa3aTeNH.

Onpeodenenue pH pacmeopa.

Onpeodenenue KoHYeHmMpayuy UOHO8 8000po0aA 8 pacmeope.

Onpeodenenue akmueHoCcmu UOHO8 B000POOd.



Buviuucnenue monsapHoi kKoHyenmpayuu UOHO8.

Teopus: llpousBeneHne pacTBOPUMOCTH. PacTBopeHue ocajka MajJopacTBOPUMOTO
JNIEKTPOJIUTA.

Buviuucnenue npoussedenus pacmsopumocmu.

Teopusi: OOMEHHbBIE PEAKIIUU B PACTBOPAX JIEKTPOJIUTOB.

Cocmasnenue ypasHeHull 8 UOHHO-MOLEKVISIPHOU (opme.

Teopus: I'unponu3 coneil. Konctanrta ruaponusa. CteneHb ruaposunsa.

OnpeoeneHnue 803MOACHOCMU NPOMEKAHUSL SUOPONU3.

Cocmasnenue ypasHeruti 2u0poaU3a 8 UOHHO-MOLEKYIAPHOL hopme.

Onpedenenue peakyuu 600HO020 pacmeopad.

Buviuucnenue xoncmanmul 2uoponusa.

6. OKMCINTEHLHO-BOCCTAHOBUTE/ILHBIE PeaKINu

Teopus: Ctenienb okuciaeHHs seMeHTa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU.
[Ipomieccsl OKHUCIIEHUS] W BOCCTaHOBIEHHUS. OKHCIHUTENb H BOCCTAaHOBHTENb. Peakiuu
MEXMOJIEKYISIPHOTO OKHCIIEHUS-BOCCTAaHOBJICHHS. Peakiuu aucnponopuuonupoBanus. Peakiyu
BHYTPHUMOJIEKYJISIPHOTO OKHCIICHHUSI-BOCCTAHOBIICHHS.

OxucnuTenu: TUNHYHBIE HEMETANlIbl B CBOOOJAHOM COCTOSIHHM, TaJIOT€HBI, KHCIOPO/,
KHCJIOPOICOJepKAIIUE KUCIOTHl M WX COJH, TIEpMaHTaHAT KaJus, XpOMaT W JAUXPOMAT Kallus,
HMOHBI METAJIJIOB B BBICIICH CTEIIEHU OKHCIEHUSI.

BoccranoButenu: 31eMeHTapHbIC BEIIECTBA, AHUOHBI OECKUCIOPOTHBIX KHCIIOT, TUAPHUIBI
IIEJIOYHBIX U LIEJIOYHO3EMEIbHBIX METAJIOB, METAJIbI B HU3IIEH CTETICHU OKUCIICHUSI.

OKHUCIUTENFHO-BOCCTAHOBHUTEbHAS JBOWCTBEHHOCTb.

Cocmasnenue ypasHeHUli OKUCTUMENbHO-80CCMAHOBUMETILHBIX PEaKyull.

Teopus: DNeKTPOXUMHUYECKUN MPOIECC IEKTPOIU3. DIEKTPOJIU3 PACTBOPA. DIEKTPOIU3
pacruiaBa. DJIEKTPOIbI: aHO, KaTo/I.

Cocmasnenue ypagHeHuti 21eKMpoau3a pacmeopos u pacnideos.

ITonBeneHue UTOrOB.
XUMHUYECKUAN TYpHUD.

IINTAHUPYEMBIE PE3YJIBTATBI

Peanuzanust mporpaMmsel 1O3BOJISIET JOCTUYD CIEAYIOMIUX PE3YJIbTATOB:
— VYcroiuMBeIid HHTEpEC K MPEAMETY U K BHEIIPOTPAMMHOMY MaTepHaly.
— YcBoeHue psiza uae, crmocodboB paccyskKIEHUs, aITOPUTMOB JACHCTBUS.
— VYMeHHE COCTaBJIsATh H WCIOIb30BAaTh YHHUBEPCAIBHBIC QITOPUTMBI JJIA  PEIICHUS
HETPaAUIIMOHHBIX 3a]1a4 U 3aJJaHUM.
— VYMeHnne paboTaTh ¢ HCTOYHHMKAMU HWHGMOpMaIuy (CIpaBOYHUKH, HAy4dHas JIATEpaTypa,
HNutepuer-pecypcsr).
— Hanuuue npencraBiieHdss © yMEHUE IPUMEHATh OCHOBHBIE METO/IbI HAYYHOTO MTO3HAHUS.
— OBnajeHne HaBBIKAMH OOIIIEHUS B TPYTIIE U MPaBUIaMH MOBEJCHUS BO BpEMs 3aHATHH.
— Hanuuwue onpeaeneHHON KyIbTYphl PU PEIICHUU U COCTABJIICHHUH 33124 110 XUMUH.
— BO03MOXXHOCTh CAMOCTOSITEIHHOTO U3YYCHHUSI XUMHUH, B TOM YHCIIC OJIMMITHATHOM.
— VYcnenHoe UCIIOIb30BaHNe 3HAHUM B CMEKHBIX 00JIACTSX.
— Brianenue HaBbIKAMHU MCCJIEIOBAaHMS, NPOEKTHUPOBAHUS, MOJCIMPOBAHUS KaK BHJIOB
MO3HABATEILHON 1€ TEIbHOCTH.
— OpuenTanus o0yyaromuxcs Ha Ipodeccuu Mo XMMUYECKOMY MPO(UIIIO.
OcBoeHre JaHHOW TMpOrpaMMbl TO3BOJUT OOYyYalOMIUMCS JOCTHYL TJIyOOKOTO
MOHUMAHUSA TPEeIMEeTa Ha OCHOBE COBPEMEHHBIX TEOPETUYECKHX IMPEACTABICHHUI, a TaKxke
MOJTYYUTh HABBIKU PEUICHHs 3324, CI0KHOCTh KOTOPBIX CYIIECTBEHHO MPEBBILIACT IKOJIbHEIE.

KOMILIEKC OPTAHU3AIIMOHHO-NEJATOT'MYECKUX YCJIOBUM



YCJIOBUSA PEAJIM3ALIUUA ITPOT'PAMMBbI

MarepuajbHO-TeXHHYECKOE o0ecneueHue

Jns ycnemHoW peanu3aluy MpOrpamMMbl UMEIOTCS: IOMELICHUS, YAOBJIETBOPSIOLINE
TpeOOBaHUSM K 00pa30BaTEeIbHOMY MPOIECCY B YUPEKACHUAX AOMOJHUTEIHHOIO 00pa3oBaHMUs,
KOMIIBIOTEPHI, HOYTOYKH, IPUHTEP U KOTIMPOBAJIBHBIN anmapar, JIeKTpoHHas moura, IHTepHerT.

Nudopmanuonnoe odbecrneyeHue

CaiiT ¢yHIaMeHTaNIbHOrO XUMHYeckoro obpasoBanmsi Poccuu. Hayka. OOpa3soBanue.
Texuonoruu: http://www.chem.msu.ru, za kotopom codpana HHYOPMAIHS O BCEX XUMUICSCKUX
OJNIUMITHAIAX.

Caiit Bcepoccuiickoit onuMnuanbl mkoabHUKOB: http://rusolimp.ru. Jlauusiii moprain
00BEIMHSCT BCEPOCCUIICKUE OJMMITHA/IBI 10 BCEM IIPEIMETaM.

Xumust: http://chem.rusolymp.ru. MaTepHeT-pecypchl SBISIOTCS, B MEPBYIO O4YEpEb,
UH()OPMAIIMOHHBIMY, T.€. OHH MPEIOCTABISIOT aKTYaJIbHYI0 HH()OPMAIIHIO O TEKYIIUX COOBITUSIX.
C npyroii CTOPOHBI, OHM JKE SIBJISIOTCS U LIEHHBIMH TBOPYECKMMH 0a3aMu 3aJaHUil — Ha HHUX
cOOpaHbI OJIMMITHA/TBI 32 MHOTO JIET.

3ajaud  BCEPOCCHUMCKOM OMUMIOMAAbl IO XUMHHM (EAepalibHOTO OKpPYKHOIO H
3aKJIFOYMTENbHOTO 3TanoB. MHTepHeT. http://chem.rusolymp.ru; www.chem.msu.ru.

Kaaposoe o6ecnneuenne

JIOTIOTHUTENBbHYI0 00pa30BaTENbHYIO IPOrPaMMy PEaTU3yeT HeJaror JOMOJIHUTEIFHOTO
o0pa3oBaHusl, UMEIOMIUNA HAY4YHYIO CTENEeHb KaHIHMJaTa MEeJarormyeckKux Hayk, ¢ BO3MOKHBIM
MIPHUBJICYCHUEM TIEJIarOTOB 00pa30BaTEBHBIX OPraHM3ALUN PAa3IMYHOTO YPOBHS OOpa30BaHUS
BbICIIICH KBaTU(UKAIIMOHHON KaTeTOPHUH.

®OPMbI KOHTPOJIA

OOyuatomiuiecs: JOJKHBI 3HATh YHHUBEPCAJIbHBIE ANTOPUTMBlI PELEHUS 3a7ad U YMETh
IIPUMEHATh UX IIPU PELIECHUU CTAHJAPTHBIX U HECTAaHJAPTHBIX XMMHUYECKUX 3a]ad, 3aJaHui,
tecToB. IIpoBepkoil pe3ynbTaTUBHOCTH OOy4€HHsS MOTYT OBITh OJUMIHNAAA, TYpPHHp, 3allHUTa
HCCIIEIOBATENILCKOro MmpoekTa. [Ipu 3ToM ycmemHocTh 0OydeHUs: ompejaessieTcs He MEeCTOM,
3aHATBIM B COPEBHOBAHHUAX, & YPOBHEM Pa3BUTHs, JUHAMUKOW TOCTHXKEHUU. J[Ba pa3a B rox B
X0Jle IPOMEKYTOUHOM M MTOrOBOM aTTECTAllMH OCYILECTBISACTCS MOHUTOPHUHI PE3YyJIbTaTOB
JUYHOCTHOTO Pa3BUTHUS B X0JI€ OCBOCHHUS JOIOIHUTEIBHON 00pa30BaTeIbHOM IPOrpaMMBbl.

OLHEHOYHBIE MATEPUAJIBI
MOHHMTOPHHT Pe3yJIbTATHBHOCTH 00y4YeHHS
OXuIaeMblil pe3yabTaT [TapameTpsl Kpurepuu MeTtosl
OTCJIC’)KUBAHUA

YMeHue MIKOJIEHUKOB N3o6perenue Craructuka 1 KpacoTa, Amnanu3 uHpopManmn
MIPUHUMATh HEOUEBUIHbIE | IIKOJbHUKAMH CIIOCOOOB | OPHUTHHAIBHOCTH TAKHX
peleHus, BUIeTh peuienue nmpobiiem o peueHni
HECTaHJAPTHBIE XObl KaK | KPacoTe MPEBOCXOIIINX
B y4eOHOI eATeNbHOCTH, | aBTOPCKHE KomugectBo yenosex, Ilenarornyeckuii
TaK U B IIOBCEAHEBHOM (oOtenpuHsITHIE) OTMEUAIONINX U3MEHEHHUS, KOHCHIILYM
KHU3HH. MTPOM30IIEANINE B peOeHKE
3HaYNTEIHHOE Hanmune obpamennii 3a | KonnuectBo oOparenuii HaGmonenust
OIIEPE)KEHUE CBEPCTHUKOB | TTOMOIIBIO IO MPEAMETY yaurenel, decena
B 00JIacTsIX 3HAHUH, CO CTOPOHBI CTapIINX
CBSI3aHHBIX C XUMHUEH. IIKOJIbHUKOB H

CTY/ICHTOB K

KPY’KKOBIIaM

YcneurHocTh KomugectBo mobex Ha AHanu3 pe3yiabTaToB

BBICTYIUICHHUH Ha MaTeMaTH4ecKhX COpEBHOBAHUH

COPEBHOBaHMSIX COpEBHOBAHMUSIX 3a OoJiee

CTapIINe KIacchl (BO3pacTHbIC



http://www.chem.msu.ru/
http://rusolimp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://www.chem.msu.ru/

TPYIIIbI)

Ymenne 3pPpekTuBHO
paboTaTh Hax
MTOCTaBJICHHOM IIpo0IeMoit
B KOJUICKTHBE

CooTtHouleHue Hannume n anekBaTHOCTB Habmonenne
KOJIJIEKTUBHOTO U pacrnpenenenus pojei B becena
WHIUBHyJIbHBIX KOJUIEKTHBE B XOJIE OKCHepuMeHT
pe3yIbTaToB COBMECTHOT'O PEeIICHHUS
mpo0IeM
CpaBHeHHUE KOJIJIEKTUBHOTO U
CYMMBI JINUHBIX PE3yJIbTaTOB
M3menenus kpyra Poct konuyectBa npyseit cpeau | Conuomerpus
oOrmeHus pebeHka YJICHOB 00bEIMHEHHS AHKeTHpOBaHHE
HcueznoBenne 6aprepoB Habmonenne
OOIICHHUS IO pa3HBIM OKCIepUMeHT

IIpU3HAKaM

YceToWUUBBIN UHTEPEC K
MpeaMeTy U K

Mecto yuebHOoro
npeaMera B XKU3HA

JnuTensHOCTH M YacToTa
(MHTCHCHBHOCTH ) 3aHATHH

becena ¢ ponurenamu
HaoOmronenne

BHEIIPOTPAMMHOMY pecOeHKa MPOrPaMMHPOBAHUEM BHE
MaTepuainy IIKOJIBI «B CBOE
Y/IOBOJILCTBHE
OO0parieHne K rmeaarory KonmgectBo obpameHmii Cratuctuka (Oecenp
10 BOIIPOCaM XapakTep BOIIPOCOB U [IPH JIMYHOM BCTpEYe,
coJIepIKaHus, coo0IIeHHH, TITyOrHa no tenedony, e-mail)
HEMOCPEICTBEHHO HE 3aWHTEPECOBAHHOCTH
CBSI3aHHBIM C U3y4aeMbIM
MaTepUaIoM
Croco6HOCTD Hannuue ymenus CremneHb CaMOCTOSTEIIBHOCTH CamoaHnanus
CaMOCTOSITENIbHO M3y4aTh | CAMOCTOSTENBHO U3y4yarh | (y4acTue meaarora) Becenma
Marepuai TPYJHBIEC WU KauecTtBo ycBOeHUS IIpoBepka pabot
3HAYNTEIbHBIE IO
00bEMY TEMBI
YMeHue miaHupoBaTh PasBuTHE HABBHIKOB KonndecTBo yCBOCHHBIX Hab6nronenwne

CBOIO JCATCIBHOCTD

TJIAaHUPOBAHUS

KOMIIOHEHT (TIOCTpOeHHUEe
CJIOKHBIX TJIAHOB, yUET
B3aMMOCBsI3el Ipu
«pacrapajuieInBaHuu paboThI)

YMeHue pacnpenensaTh
Harpy3Ky o BpeMeHH

CreneHb paBHOMEPHOCTH
pacnpesesieHus Harpy3KH

becena ¢ ponurenamu

CriocoOHOCTE K
CaMOKOHTPOJTIO

YMeHne KOHTPOIHPOBATh
XOJI BBITIOJTHEHUS padoT,
TpeOyFoImmx
JUTUTEIIbHOTO BPEMEHHU

OddexTuBHOCTE U
PE3YIBTATUBHOCTH KOHTPOJIS

Ha6mronenue
becena ¢ poaurenamu

YMeHue cocTaBisTh YcenemHocTh pedeHKa YpoBeHb CII0KHOCTH 3a7a4 becena
ONUMIIMAJHBIE 33aJadH 0 | KaK aBTopa KOJHYeCTBO 3a/a4 B TOJT
XAMUU =
Kpacora ugeit
ITony4yenune HEKOTOPBIMU YcnenHocTh CIIOHTaHHOCTH Hab6mronenue
IIKOJIbHUKAMH Hay4HO- UCCTIE0BATENBCKOM Pe3ylIbTaTHBHOCT becena
HCCIIEN0BATEIbCKUX NIeITENLHOCTH v Oruersl nereit
Iupora obnacrei
pe3ynbTaToB YTEeHHE, aHAJIN3

HUCCICOOBAHUA

I'myOuna nccnegoBaHus

CaMOCTOATCILHOCTD npu
IMOJIYUCHUU PE3YJILTATOB

CreneHb ydacTusa
PYKOBOAUTEIA

Orienka 3KcIepTa
Becena ¢ pedbenkoM u
PYKOBOJUTEIEM

Hosu3sna pesynbraToB

Hannane omy0OnmkoBaHHBIX
paboT ¢ TeMu e pe3ysbTaTaMu
y IpyTUX aBTOPOB: €CIU «OA» -
TO CTETICHb U3BECTHOCTH
pe3yIbTaToOB AJIS UIKOJIBHUKA

Ananu3 napopMann
Pabora c
HCTOYHUKAMH

Hayuno-
UCCIe0BaTeNbCKast
3HAYUMOCTb PE3yJIbTAaTOB

[Ipencrasnser nu uHTEpEC B
Hay4HBIX Kpyrax

Amnanus nHbOpMamn

VYcnemHoe BbICTYIUICHHE

Poct ycnexos

CpaBHeHHE YPOBHS

AHanu3 pe3yJabTaToB




IIKOJHbHHUKOB Ha

IIKOJIbHUKOB (Ka)KI[OFO B

COPEBHOBAHMH, HAOPaHHBIX

COpEBHOBaHUH

COPEBHOBAHMIX OTJICNIBHOCTH) U 0aJioB, UIIOMOB, MECT
CTaTHUCTHKA 110 YIeOHOI
rpymme
IToctynnenue Hanuaue BeIcOKOTO Cratucruka no BY3am Amnanu3 uHpopMamu

LIKOJILHUKOB Ha
CIIEIMaIbHOCTH BEAYIINX
BVY3o0B cTpans!

MPOIIEHTA IIKOJIBHUKOB,
MOCTYIMBIINX Ha
COOTBETCTBYIOIIUE
CIICLHATBHOCTH BEIYIIUX
BVY30B crpanst

Crarucruka mno mnpoQui
00yUeHUs

N3 PA3JINYHBIX
HCTOYHHUKOB

I'my6una ycBoeHUs
3HAHUUN

% Mmatepuana, KOTOPbIil
peOCHOK 3aIOMHHMII

IIpoBepounas pabora

VYcBoeHue coaep:kaHus
IIPOTPAMMBI

I'nyOuna ycBoeHHUs
3HaHUI

TupoTa mpuMeHEHHS
3HaHUI

% MaTepuaia, KOTOpbIi
peOeHOK 3aITOMHHIIT
KonmuecTBo u 3Ha4MMOCTD
[apaMeTpoB 3a/1auu, Py
HU3MEHEHUH KOTOPBIX
LIKOJILHUK YMEET ee PeliaTh

becena

ITpoBepounast paboTa

[[upora npuMeHEeHU KonugectBo u 3Ha4UNMOCTH becena
3HaHUI apaMeTpOoB 3a/1a4H, IIPU
‘YMeHue oHITHO U3MEHEHHH KOTOPBIX H
abnrofeHue
H3JaraTh CBOM MBICIIH IIKOJIFHHUK YMEET €€ pPerarh
KaK YCTHO, TaK U OTCcyTCTBHE HEBEPHO MOHATHIX
MMCHEMEHHO paccyXJeHH CBEpCTHUKAMHU U
B3POCIBIMU
Hanuuue onpenenenHoi ‘YMeHue oHsITHO OtcyTtcTBHE HEBEpHO NMOHATHIX | CpaBHEHUE

KyJIbTYPBI IIPU PELLIEHUU
3a1a4

nusjaratb CBOU MBICIIH
KaK yCTHO, TaK U
IINUCbMCHHO

OTCYTCTBI/IG JIOTUYCCKUX
OImnbOK B pacCyKJaACHUAX

paccyXaeHu CBEpCTHUKAMU U
B3pOCIIBIMU

Pacmmpenne Habopa cxem
paccyXIeHUH, BBIMOTHIEMbIX
0e3 JTOTMYECKUX OMHOOK

pe3yabpTaToB Ha
COPEBHOBAHHMSX JIO U
HIOCIIE aNeJUIALHN ¢
TOCIIEAYIOLIHM
BBISICHEHUE TPUYNHBI
B Oeceze ¢ pebeHKOM

Becena ¢ xomanmamu
110 OKOHYaHHH

KOMaHIHBIX
COpPEBHOBaHUH
HaoOmronenne
OtcyrcTBue orndeckux | Pacmmpenne Habopa cxeMm IIpoBepka
OIMOOK B PACCYKIEHUSAX | PACCYKIEHUH, BBIMOTHIEMBIX MMMCbMEHHBIX PadoT
VYMmenune 0€3 JJOTMYECKUX OIIMOOK Hab6mronenue
aJIrOpUTMUZUPOBATH VBeauuyeHue Yncia U3BeCTHBIX
Iporiecc oncKa IIKOJIFHUKY aITOPUTMOB
penieHust TIOMCKA PELICHUS
VYmMenue VBenuueHne 4yncia U3BECTHRIX | becena
aJIrOPUTMUZHPOBATH IIKOJIbHUKY aJrOPUTMOB TIpoBepka
MpoIiecc MOUCKa MTOVCKA PEIICHUS IIHCHMEHHBIX paboT
penieHust PesynpTaTBHOCTH Hab6monenue
VYyamenne TIPUMEHEHHSI ATOPUTMOB
YCIIEBAEMOCTH, YCIIEXH MOMCKA PELISHUS
HAa COPCBHOBAHHSAX B PesynpTaTBHOCTD becena
CMEKHBIX 00JIaCTIX MIPUMEHEHHSI AITOPHUTMOB IIposepka

MTOKCKA PEIICHUS
Koppemnsmun mexty
YCHEUTHOCTHIO 3aHITHI
OJIMMITHATHON XUMHEH U
YCHEIIHOCTBIO 3aHATUI
€CTECTBCHHOHAYYHBIMHU
TUCITUTUTNHAMU (TT00E BT B
COpPEBHOBAHUSIX,
YCIIEBaEMOCTh)

MU CbMCHHBIX pa60T

Amnanu3 uHbpOpMaIUH
13 pa3HOOOPa3HBIX
HCTOYHUKOB




YMeHue npuMeHAITh Vayuienue Koppensus mexny Ananus

3HAHUS B CMEXHBIX C YCIIEBAEMOCTH, YCTIEXH YCHEIIHOCThIO 3aHATHI CTATUCTUYECKUX
XAMUEH 00aCTIX HAa COPEBHOBAHHSAX B OJMMIINAIHON XUMHUEN U TaOJIHI] YIacCTHSI B
NEeSITENIbHOCTH CMEXHBIX 00J1aCTIX YCHEUIHOCThIO 3aHATHI COpPEBHOBaHUSAX

€CTCCTBCHHOHAYYHBIMU

JUCIUTUTHHAMY (TT0OCIBI B
COpPCBHOBAHUSIX,
YCIIEBaeMOCTh )

CucreMa NpoBepKH YPOBHS OCBOEHHS IPOrPaMMBbl:

YuyacTue B COPeBHOBAHHUAX 110 XUMUHU PA3HOTO YPOBHS ABISETCS MPOBEPKON HE TOIBKO
MOJTyYSHHBIX TEOPETUUECKUX 3HAHUH, HO U X TPAKTUIECKOTO OCMBICIICHUSI.

YyacTHe B HAYYHO-NPAKTHYECKMX KOH(epeHUHMsIX M KOHKypcax — Ha
MYHHITUTIAIBHOM, PETHOHAIBHOM, (emepatbHOM W MEKAYHApOJHOM YPOBHSX ITO3BOJISIOT
OLEHUTHh 3(PPEKTUBHOCTh M CTENEHb OCBOCHMS MaTepHaja MO IPOECKTHOH AesSTEeIbHOCTH.
[IpencraBieHne MPOEKTHBIX PadOT AOMycKaeTcs B (hopme yCTHOTO JOKIAAa WM MPE3CHTAIHN.
Orta ¢opmMa OTYETHOCTH CIOCOOCTBYET (POPMHUPOBAHUIO y YYaIIUXCS OTBETCTBEHHOCTH 32
BBITIOJIHEHUE Pa0OTHI, JIOTUKH MBIIIICHNS, YMEHUSI TOBOPUTH IEpea ayJUTOpPHEH, OTCTauBaTh
CBOE MHEHHUE, IPABUIBHO UCIOJIb30BATh HEOOXOAUMYIO HAYYHYIO TEPMHUHOJIOTHIO, KOPPEKTHO U
IPaMOTHO BECTH AUCKYCCHIO.

IIpumepHbIii 00pa3en 3aJaHUi 1JII BXOAHOW IMATHOCTHUKH 00y4al0IIMXCH

1. HaubomnpIiee uncio MOJIEKYI COAEPIKUTCS PU OOBIYHBIX yCIOBHIX B 10 11
A) cepoBosopoa b) BoabI B) xnopoBonopoa I') Bomopona

2. B cocyze oosemom 20 cm® mox naBnennem 237 klla u npu temneparype 300 K naxonurcs
ra3oo0pa3Hsbiii kuciaopo. Ero konndecTBo (M0Jb) paBHO
A) 1,9%10%3 B) 1,9%102 B) 3,8%102 ') 0,95%107

3. JlomycTuM, YTO 3a €AMHHUILy M3MEPEHHS OTHOCUTENIBHBIX aTOMHBIX Macc NpuHsu He 1/12
Macchl aToma yriepoja, a 1/6. Kak u3MeHuTcs npu 3ToM Macca OJJHOro MOoJIsl BelecTBa?

A) He U3MeHUTCH

b) usmeHuTCs B 3aBUCUMOCTH OT MOJISIPHON MaccChl BELLIECTBA

B) yBennuutcs B 2 pasa

I') ymenpmuTes B 2 pasza

4. Bo Bcex MPUBEICHHBIX HUKE CXEMaX PEaKIIHId:

HCI + ... — NaCl +H20

... + CO2 — Na2COs3 + H20O

Al(OH)3 + ... — Na[Al(OH)a]

... + FeClz — Fe(OH)s| + NaCl

MIPOIMYIIIEHO OJHO M TO YK€ BEIIECTBO:

A) Na0O b) Na2COs B) NaOH I') H2SO4

5. OmHOBpPEMEHHO KHCJIOTHBIH M OCHOBHBIM OKCHIBI O0pasyloTCs MPH TEPMHUECKOM
Pa3IOKEHUU COITH
A) CuCOs b) NaNO3 B) NH4NO3 I') KCIO3

6. B mosyueHHOM W3 pacTBOpa KapOOHaTa HaTpusi KpHCTawioruapare compepxurcs 19,8%
Hatpusi. PopMyJIa MOJTy4EHHOTO KPHCTAIUIOTUPATA:
A) Na,COs b) Na,C0O3.H.0 B) Na,C0O3.7H.0 I') Na2C03.10H,0




7. PacTBOp Kakoro BEIIECTBA B BOJIC UMEET IIEIOYHYIO CPEILy
A) xJ10pOBOIOpOIA b) cynedarta ammonus B) anerara ammoHus I') connt

8. Koumenrtpaums pactBopa (MOIB/N), HOJyd4eHHOTO pasbasmeHmeM 250 cM® pacTBopa c
KOHIIEHTpanuen 3 Moib/1 10 1 J1 paBHa
A) 0,75 b) 1,2 B) 3,0 I 12,0

9. Ha ocHOBaHMM 3HaYEHU KOHCTAHT AMCCOLMAINH CIETYIONNX KUCIIOT:
ykcycnas K=1,8%10°

oprodochopras K=7,5%103

ceprucras K=1,7%107

fiomHoBaras K=1,6%10"1

MOYHO CZIeNIaTh BBIBOJI, YTO HanboJee ciaboil KNCIIOTO! SBIISETCS

A) ykcycHas B) oprodochopnas B) cepuucras I') iionHoBaTas

10. Ilpu anextponuze pactBopa cyibdpaTta Meau (11) Ha MIATMHOBBIX AJIEKTPOIAaX BBIACIIAIOTCS
A) BOIOpO/I, KUCTIOPOT

b) Bonopon, menp

B) okcun cepsi (1V), menb

I') xucnopon, mens

11. V3meHuTCs 1M paBHOBECHE CHUCTEMBI IPU CHUHTE3€ aMMMaKa W3 BOAOPOJA M a30Ta IpHU
MOBBILIECHUY JJABJIEHUS U B KaKy0 CTOPOHY?

A) cMecTUTCS B CTOPOHY pEeareHTOB

B) cmecTuTCs B CTOpOHY TPOJYKTOB PEAKLIUN

B) e uzmenutcs

12. CkoIBKO BCETO H30MEPOB MOXKET UMETh coequHeHre cocTaBa C4Hg?
A)3 b)4 B)S e

13. KakoBa monekynspHas (GopMmyia yriieBOJAOPOJa, €Clid IIOTHOCTh €ro MO a30Ty paBHA 2, a
cojiepKaHue yraepojaa coctaBisieT 85,7% mo macce?
A) CoHy b) CsHs B) CsHs I') C4Hao

14. Kakas U3 KUCIOT ABJISIETCS] CaMO# CHJIbHOM B BOJHOM pacTBope?

A) ykcycHas b) xnopykcycHas ~ B) TpuxnopykcycHas I') mpomanoBas

15. Cymma k03¢ (HUIIMEHTOB B ITPaBOi YaCTH ypaBHEHHS
KoCr,07+HCI= ...+ ...+ ...+ ... paBHa
A)7 b) 14 B)16 1)20

16. Hanmummre ypaBHEHUS PEAKIUii, TO3BOJISIFOIINE OCYIIECTBUTD CIICAYIONINE MPEBPAIICHUS:

xoni. NaOH HCI
D ‘—I | > C
p-p NaOH CO2
Al203 — Alx(SO4)3 — Al(OH)3 » A—”B

l P-p Na,COs
E+F+ G« Al(NO3)z < AIBz — B



17. Ucnionb3ys CTpyKTypHbIE OPMYJIIBI BELIECTB, HAMMUIINTE YPaBHEHUS PEaKkui,
MIO3BOJIAIOIINE OCYLIECTBUTD CIIEAYIOLINE TPEBPALLICHUS:

C3Hg—C3HsCl—C3Hs0Cl—C3H70,Cl—C3HgO3—C3H40—C3H40,—C3H30,Na—C4sHs—C4sH1o

19. PactBop cmecu 8,44 r nenrtarunpata cyiabpara meau (I1) u cynsdara prytu (1) mogsepriu
3JIEKTPOJIU3Y A0 TMOJIHOTO ocaxkaeHus meTtayuioB. K snekrponury nobaBuiu 22,5 mil pactBopa
ruapokcuaa Hatpus (MaccoBas goist 11,2%, motHocts 1,11). O6pa3zoBaBuIuiicss pacTBOp MOXKET
mpopearupoBatb ¢ 16 MJI COJSIHOH KHCIOTHI ¢ KoHIeHTpamued 0,625 monw/n. Beraucnure
MaccoBBI€ JIOJIM COJiel B cMecu U 00beM rasa (mpHu H.y.), HEOOXOJUMOTO JJisi MPUTOTOBIICHUS
yKa3aHHOTO 00beMa COJISTHOM KHCIIOTHI.

20. CmmaBuiu 9,76 r© cMecu KalueBOM coiM KapOOHOBOM KHCIOTHI U THJIPOKCHIA Kajus,
cofepxareil n30bITok menouu. I[lomyyeHHoe TBep10€ BEIIECTBO CHOBA MOJBEPIVIM IJIABJIECHUIO
¢ 3,6 T oKcHJa KpeMHUS, IPU 3TOM BbIIEIUIOCH 896 M ra3a (H.y.). TBEpabI OCTaTOK MPOMBLIU
n30BITKOM BOABI. Macca He pacTBopuBLIErocst BemiectBa cocraBwia 0,6 r. YcrtaHoBute
MOJIEKYJISIpHYI0 (OpMyJly M Maccy IOJy4EHHOIO B II€PBOM pPEaKUUUd OPraHU4eCcKOro
COEJIMHEHUS.

INPUMEPHBIE 3AJJAHUSA XUMHNUYECKOI'O TYPHUPA
3ananus ans oOyyaronmxcs 9 kimacca
1. [Ipennoxute ypaBHEHHE peakiUu, B KOTOPoil neMeHT VI rpymmsl moHMKaeT CBOIO CTETCHb
OKHCJIEHUs, a »dJeMeHT V rpymnmbl — moBbimaeT. OO003HAYBTE NEPEXod dIIEKTPOHOB U

OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHBIC ITPOUCCCHI. (4 68.J1J'Ia)

Pemenue: Ilpeocmasnen npumephwlii gapuanm.
4P% + 50,0 = 2P,"°0s2 (2 Gana)

T

5e/4 2&-2/5 (1 6amm)
B-JIb OK-JIb
OK-€ B-€ (1 6amm)

2. Kakoit MeTaJl1 co CTETeHbI0 OKUCIICHHS +2 00pa3yeT HuTpar, coxepxarniuii 0,1892 maccoBbix
noneit asora? (4 6amna)

Pemenmue:
Me(NOz)2 (1 6amn)
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 6amm)

3. Kycouek kanbliis Maccoi A T mOMeCTHIIN B EMKOCTh ¢ Bojoi maccoi B 1. o kakoit dhopmyrie
OyleT BBIYUCISATHCS MAacCOBast 1OJISl TUAPOKCHIA B TOTYYEHHOM pacTBope? (6 6aisioB)

Pemenne:

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

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



Mpacrsopa = M (C2) + M (H20) —m (H2) =A+ B —0,05A=0,95A+ B (r) (1 6amn)
W (Ca(OH)Z) =m (Ca(OH)Z) / mpaCTBopa: 1,85A/ 0,95A + B (1 62111.11)

4. OcymiecTBUTe IIETIOUKY MIpeBpaiieHuii: (6 6ayoB)
Zn — X1 — HyS — X2 — SO2 — X3 — H2SO0s

Pemenne: 3a kaoicooe ypasnenue — 1 Oann. Ykasauwnvle 6 peuwieHuu peaxyuu s6siomcs
npumepnvimu. Eciu peaxyus ne ypasnena, mo eviuumaemcs 0,3 6ania.

1) Zn+S=2nS

2) ZnS + 2HCI = ZnCl; + HzSt

3) 2H2S + O2 = 2H20 + 2S

4) S+ 0,=S0,

5) 250, + Oz = 2503

6) SOz + H20 = H2SO4

5. BemectBo cocraBa AxBy coctout u3 cnenyromux gactui: A’ (oOpasosano 13 nporonamu, 14
Helitponamu u 10 snekrponamu) u B (35 mpotonos, 45 HEHTPOHOB 1 36 3JIEKTPOHOB).

1) Ompenenute 3apsiyi yKa3aHHBIX YacTHIl. YCTaHOBUTE (HhOpMYNTy HEM3BECTHOIO BeIllecTBA U
MIPUBEINTE €T0 Ha3BaHUE.

2) VkakuTe BUI CBA3U Mexay uactunamu AY' u B U T KpUCTAIMYECKOW PEINETKH B
coenuHeHuu AxBy.

3) K kakomy Kkjaccy HEOpPraHM4ecKHX coeIuHeHHMH oTHocuTcs BemectBo AxBy? I[lpusenurte
MpPUMEPHl TPEX peakluil ¢ y4acTHeM MaHHOTO COCAMHEHUS, XapaKTePH3YIOUIHNEe XUMHUYECKHE
CBOWCTBA BELIECTB yKa3aHHOro kiacca. (7 0asioB)

Pemenue:
1) A¥*: 13(+1) + 10(-1) =+3 (AP") (1 6amn)
B*:35(+1) +36(-1)=-1 (Br ) (1 6amn)
AlBr3 — 6pomMu1 aTfOMUHUS (1 6am)
2) CBsI3b HOHHAS, KpUCTAJIIMUECKas perieTka voHHas. (1 Gas)
3) Ilpumepnoie peaxyuu: AlBrs + HsPO4 = AIPO4| + 3HBr (1 6amn)
AlBr3 + 3NaOH = Al(OH)3| + 3NaBr (1 6am1)
AlBrz + 3AgNOz = 3AgBr| + AI(NO3)s (1 6amn)

MaxkcumansHo — 27 0ajoB.
3aganus aisa oodydaronuxes 10 — 11 xmaccoB

1. ¥V Bac uMeroTCs CleIyIONre BEIeCTBa: ATUIICH, TPOIMaHaib, pacTBOPHI cyabdara meau (1) u
nepMaHraHara kamus. C TOMOIIBIO HUX, HEOOXOAMMO TIONyYUTh 8 HOBBIX BEIIECTB, HE
UCTIONB3Yysl HHUKAKUX Jpyrux peareHToB. OTBET TpEACTaBETE B BHJIE MOCIEIOBATEILHOCTH
ypaBHEHHMI XUMUYECKHX peakuuil. (4 6amia)

Pemienue: Hexomopbvie yKkazanHvle 6 peuleHUU peaxyuu sGIAIMCs JUllb  B03MONCHLIMU
sapuanmamu. Ecmecmeenno, 6yoym 3acuumanvl u opyeue pasymuvie npeoiodHceHuUsl.

1) 3C2H4 + 2KMNnOg4 + 4H,0 = 3C2H4(OH)2 + 2MnO; + 2KOH (1,5 6amma)

2) CuSO4 + 2KOH = Cu(OH)2| + K2SO4 (1 6asmn)

3) CH3CH2COH + 2Cu(OH), = CH3CH2,COOH + Cu.0| +2H.0 (1 6amn)

4) CH3CH2COOH + KOH = CH3CH2COOK + H20 (0,5 6ana)



2. B xone 1abopaToOpHBIX OIMBITOB OBLIO YCTAHOBIEHO, YTO OOBEMBI ra30B, 00pa3yOIIUXCs MpU
B3aMMOJIEUCTBUH IIPEIEIbHON OJHOOCHOBHOM KapOOHOBOM KUCIIOTHI C HATPUEM U IPU CKUTAHUU
TaKOI0 ’K€ KOJINYECTBA KUCIIOTHI, OTHOCATCA Kak 1:8. Kakas kuciora ucnonp3oBaacs? YKaKuTe
CTPYKTYpHYIO (hOpMYITy KHCIIOTHI, ¥ €€ Ha3BaHHE MO TPUBHUAJIBHON HOMEHKIAType. (5 6asoB)

Pemenmue:

2CnH2n+1COOH + 2Na = 2CpH2n+1COONa + Hz1 (1 6amm)

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

[TycTh KonuuecTBO KapOOHOBOW KHCIOTHI 1 MOJIb, TOTa KOJTHMYECTBO BOJOPO/IA [0 YPABHEHUIO —

0,5 MOJTb, KOJTHYECTBO YIIIEKUCIIOTOo ra3a — (N+1) Mob. (0,5 6amna)
V (H2)=0,5-22,4=11,2 (1) (0,5 6amma)

V (CO2) = (n+1) - 22,4 () (0,5 6amna)
11,2:22,4(n+1)=1:8

n=3 (1 6amn)

CsH7,COOH (0,25 6amna)

MaciisiHasi KUCJI0Ta (0,25 6amna)

3. B pesynbrare cropanus 10,2 r BemecTBa momydeHo 19,2 r cepuucroro anruapuna u 5,4
Bobl. [lomydenHblil anruapun npomyctunu depe3 150 mm 2M pacTBopa THAPOKCHAA KajHs.
YcranoBute ¢GopMysly MCXOZHOTO BEIIECTBA U Maccy oOpa3oBaBIeics B pacTBope coid. (5
6aJI0B)

Pewenue:

HxSyO,

n(S)=n(SO2) =19,2 : 64 =0,3 moJb (0,5 6anna)
m(S)=0,3-32=9,6r (0,5 6amna)

nH)y=2-nH0)=2"-5,4:18=0,6 mosb (0,5 6ana)
m(H)=06-1=0,6T (0,5 6ana)

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

X:y=0,6:03=2:1 (ucxomHoe BemectBo - H>S) (0,5 6amna)
n (KOH) = 0,15 1 - 2 monb/n = 0,3 MoJIb (0,5 6anna)
n(KOH):n(S0O2)=0,3:0,3=1:1 (0,5 6amna)
KOH + SO2 — KHSO3 (0,5 6amna)

m (KHSO3) = 0,3 momns - 120 r/monbp =36 T (0,5 6amna)

4. Ilpm B3auMOJEHCTBUM OJHOOCHOBHOHM MpEAEIBbHOM OpraHMYecKONl KHUCIIOTBI M CIIHPTA,
conepxkamero 52,17% yraepona, 13,04% Bomopoma u 34,78% kuciopona, ObLT TOITydYeH
CJIOKHBIN 3(Up C XapaKTepHBIM 3alaxoM aHaHacoB. [1moTHOCTE 3TOrO 3(hUpa MO BO3AYXY paBHA
4. Kakoe cTpoeHHWe MUMEIT KHCIIOTa, CUPT W 3pup? YKakuTe Ha3BaHUS BCEX BEMIECTB. (5
0aJioB)

Pemenne:

CxHyOz

X:y:z=5217/12:13,04/1:34,78/16 =4,35:13,04:2,17=2:6:1 (1 6amn)
(bopmyna criupra CoHsOH — stunmossiii ciupr) (0,5 6ana)

CnH2n+1COOH + C2HsOH = CrH2n+1COOC2Hs + H2O (1 6asn)

M (CnH2n+1COOCHs5) =4 - 29 = 116 r/monb (0,5 6amna)
M (CiH20+1COOC2Hs) = 12n+2n+ 1+ 73 =116 (0,5 Gamnna)
14n + 74 = 116

n=3 (0,5 6anna)



C3H7COOC,Hs (atunbyTrpar uinu 3THIIOBBIN 3¢up OyTanoBoi kuciaotel) (0,5 6ana)
C3H7;COOH (macnsinas wim 6ytaHoBas kucinora) (0,5 6amna)

5. OcymiecTBUTE IIEMOYKY IPEBPAIICHUN M YKKUTE YCIOBUS MPOTEKaHUs peakiuii. (9 6aion)

X1 —>CoH» Xo CH3COOH
N\ o) 0
X3 [ I
Yrnepon + —> CH3—C—0O—CH
¢ g
X4 —> CHy Xs HCOOH
Pemenne:

Hexomopvie ykazannvie 6 pewieHuu peakyuu AGIAIOMCA UL BO3MONCHLIMU BAPUAHMAMU.
Ecmecmeenno, 6yoym 3acuumanst u opyeue pazymuvle npednodxcenusi. Eciu ne yxazamvt yciogust
npomexanuss peakyuti (mam, 2oe OHU HeoOXooumbsl), mo 8 maxux cayyasx eviuumaemcs 0,2
oanna. Eciu peaxyus ne ypasnena, mo evluumaemcsi maxaice 0,2 oanna.

1) 3C +CaO =CaC,+ CO (ycnosue: t°) (0,5 6amna)
2) CaC; + 2H,0 = Ca(OH); + C2H> (0,5 6ana)
3) CoH2 + Ho0 = CH3sCOH  (ycnosme: Hg?*, HY) (1 6amn)

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

5) CH3COOH + PCls = CH3COCI + POCIs + HCI (1 6awn)

6) 9C + 2Al,03 = Al4C3 + 6CO  (yciosue: t°) (0,5 6amnna)
7) Al4C3z + 12H,0 = 4AI(OH)3 + 3CH4 (0,5 6aina)
8) CHs + O2 = HCOH + HO  (yciorwue: t°, kat) (1 6amn)
9) HCOH + Ag.0 = HCOOH + 2Ag| (ycmosue: t°, NHsOH) (1 6amn)
10) HCOOH + NaOH = HCOONa + H20 (1 6amn)
11) CH3COCI + HCOONa = CH3C(O)OCOH + NaCl (1 6amn)

MaxkcumanbHo — 28 0aIoB.
3amuTa UCClIe0BaTeIbCKOTO MPOSKTa

KPUTEPUUN OUEHKU UCCIIEAOBATEJIbCKOI'O ITPOEKTA
1. Kpurepuu npensapurebHoi onteHKH (0T 0 10 22 0a110B)

1.1. HoBu3Ha, akTyaabHOCTH pabOoThI, caMocToATeNbHOCTD (0T 0 10 10 Gasnios).

* Hannune B paboTe pe3yibTaToB, MOTYYEHHBIX CAMOCTOSITENIEHO (HECMOTpPS Ha TO, YTO
OHM MOTYT OBITh W3BECTHBI B Hayke paHee). LleHHOCTb Takux pe3ynbTatoB. Pesynvmamei,
NONYyYeHHble CAMOCIMOSMENbHO, OMMeUeHbl A8MOopoM 8 meKcme pabomoi.

*CrerneHpb O0IIEU3BECTHOCTH CBEACHUN, KOTOPHIMH TOJIB30BaJCs aBTOpP paboThI (BBIXOL
3a paMKH HIKOJIBHOM NporpamMmsbl).

* AHamu3, CpaBHEHHUE, COIOCTAaBICHHUE YK€ HW3BECTHBIX HayudHbIX (DAKTOB, UX
MIEpPEOLICHKA.

* HoBoe pelieHre N3BECTHOM 3a/1a4M, M3MEHEHHUE SKCIIEPUMEHTA U JP.

* PaboTa uMeeT MpaKTUIecKoe 3HAYCHHUE.

* PaboTa UMeET TeOpPEeTUYECKOE 3HAUCHHUE.

* PaboTa MOXeT OBITh OIMyOJIMKOBaHA B COOpHUKAX HayYHBIX PalOoT.

1.2. O6bem npoaenanHoit padbotsl, (0T 0 10 5 6annoB).

* O0BEM mpozpenaHHOW paboOThl - ATO KOJMYECTBO JIEHCTBUM, COBEPILIECHHBIX aBTOPOM
paboTHI B IpOIECcCe €€ BHIMOTHEHUS (KOIUYECTBO U CIOKHOCTh MOTYYSHHBIX (DAKTOB U T.IL.).

* Konn4ecTBo MpoaHaIM3upOBaHHBIX HCTOYHUKOB MH(POpMAIUK (HE MEHEE IIATH).




* O06paboTKa OOJIBIIOTO KOJIUYECTBA JaHHBIX.

* OcBOEHHUE METOIOB MCCIIEIOBAHUSI.

Obvem npoodenanHol pabomvl OYeHU8aemcs 8 CPAGHEHUU ¢ OpyeuMu pabomamu OaHHOU
cekyuu (K 006vemy NpoOeNaHHOU pabomsl He umeem OMHOUIEHUS KOIUYECBO CMPAHUY 6
pabome).

1.3. JloctoBepHOCTh pe3ynbraToB (ot 0 g0 2 6amios).

* OTCcyTCcTBHE OIMMOOYHBIX PE3YJIbTaTOB (COOJIOCHUE METOINMKH W TpeOoBaHUM
CTaTUCTUKH)

* Hcnonp3oBaHNE HEBEPHBIX (DAaKTOB, HETOYHBIX (POPMYIUPOBOK, MCKAKEHHE HAYUHBIX
(akToB.

* Micnonb30BaHNE HEBEPHBIX METO/IOB MOJTYUYEHHS pe3ybTara.

1.4. Kynsrypa odopmienus padotst (ot 0 1o 3 6amioB).

* CootrBeTcTBHE TpeOOBaHUSM MO OGOPMIICHUIO (TUTYIbHBIA JHCT, OTPAHUYECHHE IO
KOJIMYECTBY CTPAHMII, OTJIABIICHUE, HyMEpamus CTpaHUIl, MPUQT, BEIpABHUBAHUE TEKCTA, OIS,
CHOCKHM, 3arojOBKHM, CIHCOK MCTOYHUKOB HH(pOpManuu, oQopMIIeHHE MPUIOKEHUH,
MOJTUCAHHBIC (DOPMYJIBI, PUCYHKH, TAOJIHIIBI, CXEMBI H T.I1.).

* [IpaBuIIbHOE CTPYKTYpHUpPOBaHUE PaOOTHI, COOTBETCTBHE TEKCTa PAOOTHI OTJIaBICHUIO.

* Orneyarku.

* HeOpexxHblii HaboOp TekcTa (moclieé CKAaHMPOBAHMS WIM KomupoBaHus u3 WHTepHeT-
MCTOYHHKA B TEKCTE OCTAIOTCA CHEIM(PUIECKIE CUMBOJIBI).

*Hay4yHblif CTHIb M3JOXKEHHS, OTCYTCTBHE TpPaMMaTHYECKUX U opdorpadudeckux
OIIHUOOK.

1.5. Harnssgaocts (ot 0 10 2 6amioB).

* Hanuume cxeM, rpaukoB, TaOnull, pUCyHKOB, (oTorpaduii U T.o. (B TEKCTe pabOThI
WJIH B IPUJIOKEHUSX ).

* KauecTBO HaIISATHBIX MaTePHAJIOB.

2. Kputepuu orieHK# yCTHOTO BeICTYIUIeHUS (0T 0 10 12 6aiuioB).

2.1. Crenenp BnasieHus coaepxxkanuem aokiaaa (ot 0 go 3 6amios).

* Hcnonp3oBaHUE TEKCTa JIOKJIA/Aa: BBICTYIUICHHE O€3 OMOphl Ha TEKCT JOKIAza, HITH
oOpallleHre K TEKCTY B OTAEIBHBIX CIIyYasiX, WM 3a4UThIBAHUE TEKCTA U T.II.

* OTCyTCTBHE HEBEPHBIX YTBEPXKICHUH, OIMMOOK, OTOBOPOK B XOJE¢ JOKJIaJa WU B
MpoIecce OTBETOB HA BOIIPOCHL.

* YMmeHue TroBOpUTH 00 OZHOM H TOM K€ HCIOJIb3YEMOM MOHATUU Pa3HbIMU
(cMHOHMMUYHBIMHU) (ppazamu.

2.2. YeTKOCTh, IOCIIEIOBATEIBHOCTD BBICTYTUICHHS (0T 0 10 2 6aioB).

* [IpencraBieHue aBTopa U Ha3BaHUS PaOOTHI.

* Jlorvka M3JI0KEHUSI MaTepuaia.

* Hanuuume apryMEHTUPOBAHHOW TOYKH 3pEHHUS aBTOpa, OICHKA TIEPCICKTUB
HCCIeI0BaHMs.

* Hay4HBII CTHUITh H3JI0KCHUS.

2.3. DpyaupoBaHHOCTb aBTOpa B paccMarpuBaeMoit oomactu (ot 0 g0 2 6aioB).

* YpOoBeHb 3HAKOMCTBA aBTOPA C COBPEMEHHBIM COCTOSIHHEM TPOOIEMBI.

* KauecTBO aHa/IM3a UCTOYHUKOB HH(GOPMAIUH.

* JIOrH4HOCTh U OPUTHHAIILHOCTH BHIBOJIOB.

2.4. OtBethI Ha Borpockl (0T 0 10 2 6aioB).

* [IpaBHIIBHOCTH OTBETOB (TIPaBUIIbHBIC, PAa3BEPHYTHIC, OTCYTCTBYIOT, HETIPABUIIHHBIC).

* YBEepEeHHOCTh B OTBETaX.

2.5. Co6monenue pernmamenta (ot 0 go 1 6amos).

* KoHTpOJIb BpeMeH!

2.6. Harmsagaocts (ot 0 10 2 6amios).

* Crioco0 mojjauu HarIsHBIX MaTepHalioB.

* KadecTBO IOaYM HATISAHBIX MAaTEPHUAJIOB.




METOAUYECKHUE MATEPHUAJIBI

ABTOpCKHE Pa3pabOTKH METOANIECKOM MPOLYKIIUH:

VuebHoe mocobue s oOyuaronmxcs «lIpoekTHpoBaHHE U HMCCIIEA0BATEIbCKAS
nesTenbHOCThY (cpok pazpabomu - 2020 200).

MeTtoauyeckoe 1mocodue i mnenaroroB «IIpoeKkTHO-MCCIIeN0BaTeNbCKas AeATETBHOCTD
00yJaronmMXxcsi B OpraHU3alMsAX TOMOJHUTEIBLHOTO 0o0paszoBanus» (cpox paspabomxu - 2021

200).

B kxagecTBe OCHOBHBIX (POpPM OpraHHM3aMK YIeOHBIX 3aHSATHH MpeniaracTcs MpOBEICHIE
JEKIHA, CEMUHAPOB-TIPAKTUKYMOB, TMPAKTHUYECKUX 3aHATHHA IO BBHIMOJIHEHUIO OJIMMITHATHBIX
3a/1aHUM, PELICHUIO 3a7]a4, UTPOBBIX 3aHATUN, MUHUTYPHUPOB, TYPHUPOB, JUCKYCCUM, 3aHATUN —
Mpe3eHTalNi, BHUACO3aHATUN, HA KOTOPHIX TPOUCXOAMUT TIOBTOPEHHE paHEEe H3IYYEHHOTO
MaTtepuaja Ha OoJjiee BHICOKOM YpOBHE, BBEJIEHHE HOBBIX MOHSATHII, pa30op rOTOBBIX pEIICHUN
3aja4, WHAMBHIYAJIbHOE WM TPYIIIOBOE pEIICHHWE CTAaHAApPTHBIX M HECTaHJAPTHBIX 3ajad,
o0CyKIeHUS.

Kaxnplii TeopeTndyeckuii OJIOK 3aBEpIIACTCS HPOMENCYMOUHOU ammecmayui 1o
PEIICHUIO HECTaHIAPTHBIX, OJUMIHMAIHBIX 3a7ad, KOTOopas MOXET TMPOBOAUTHCS Kak B
UHOUBUOYANbHOU, MaK U 8 2pynnosoi gopme. OOpa3oBaTEIHLHBIM MPOAYKTOM TOCIE HU3YUYEHUS
Ka)K70ro 0JIOKa SIBISIETCS npe3eHmayusl uid ONOPHbIL KOHCNeKm M0 TEOPETUYECKOMY MaTepHaly,
QJITOPUTMBI PEIICHHUs] TUIIOBBIX 3aJad U MPUMEPHl PEIICHHs HECTAHAAPTHBIX M TBOPYECKHUX
3ajay, MpeCTaBIeHUE AaBTOPCKUX 3ahad. MToroBoe 3aHATHE 3a TOJ MPOBOIUTCS B (opme
«xumuyecko2o mypHupay». Bompochl A CaMOKOHTPOJIS, JAlOT BO3MOXXHOCTH OOYYaroUIMMCS
MIPOBEPUTH YPOBEHb YCBOEHHUS COOTBETCTBYIOIIETO0 ydeOHOro marepuana. Kaxiplii n3 Takux
BOIIPOCOB COMPOBOXIAETCSI HA0OPOM OTBETOB, M3 KOTOPBIX CIIEAYEeT BBIOPAaTh OIWH WIIH
HECKOJIbKO TPaBWIBHBIX; B HEKOTOPBIX CIIydasx TpeOyeTcs TakXKe YKas3aTh IpaBUIbHOE
000CHOBaHHME OTBETa, BBHIOpAB €ro U3 MPHUBEICHHBIX NpH 3adaHud. HecoBmaaenue (wiu
HEMOJHOE COBIIAJICHNE) BHIOPAHHBIX OTBETOB C IMPUBEACHHBIM 3TAJIOHOM YKa)XeT 00ydaronemMycs
Ha HEOOXOJAMMOCTH TIOBTOPHOHW MPOPAOOTKM METOIUYECKHX yKa3aHW K JaHHOH Tpymie 3aaad
WA COOTBETCTBYIOIIETO MaTepraia peKOMEHAYeMOH JINTepaTyphl.

Xumuueckuui mypHup TIPOBOTUTCA Kak (GopMa MOABEICHHS MUTOTOB M3yUeHHs MaTepHhalia
3a rof.

3aounvie onumnuadebl UCTIONB3YIOTCA Kak ¢GopMa CHUCTEMATUUYECKOH CaMOCTOSITENbHOM
paboThl ydamuxcsi, KOTOpas pa3BHBAIOT UX HHTEPEC K XHMUH, SBISCTCS HWCTOYHUKOM HOBOMA
nH(popMaLuu.

Humepnem-onumnuadsr popMa 3a04HOM OJIMMIIMAABI C HCIOJIB30BAHUEM WHTEpPHET-
TEXHOJIOTUH.

Koughepenyuss — hopma HayuHoro oOIeHHs. YdYacTHUKaM 3a 2—3 HEIENH 0 Havaa
KOH(EpEeHIIMN Tpe[yiaraloTcss Ha BBIOOp TEeMBI Uil  BBICTYIUIGHHS Ha KOH(EPEHIUH.
OOyuaromuecss TOTOBAT HeOoNbIHe pedeparTsl, KOTOPHIE OIEHWBAIOTCS IO OIpENeTIeHHOU
CUCTEME.

VYpoBeHb XMMHUYECKON MOATOTOBKH OOYYAlOUIMXCS Ha STame CpeqHero oOpa3oBaHuUs, a
TaK)Ke Y4yeOHblE MporpamMmbl MO XUMHHU B pa3HbIX 00IIe00pa30BaTEIbHBIX YUPEHKACHUIX
CYIIECTBEHHO Pa3IMYaIOTCs, TIOATOMY OTOOp 3ajad MPOBOAMTCS TaKMM OOpa3oM, YTOOBI 4acTh
3ajay ObUIa MOCHJIBHOM Ui pelleHHs OOJBIIMHCTBOM YYAIIMXCSA, a CIIOXKHBIC 3aJaHHs
MO3BOJISIM OBl BBIABUTH YyYaIIMXCs, KOTOpble Haubojee IIHMPOKO SPYJUPOBAHBI B pPa3HBIX
pazienax XuMUH.

Mertoamueckre OIXoabl K 0TOOPY XUMHUYECKHX 3314 TI0 COICPIKaHUIO:



— Heopranndeckast XumMHsi: OCHOBHBIE KJIacChl (OKCHIbI, KUCIOThI, OCHOBAaHUS, COJIN); CBOICTBA
U CHUHTE3 HEOPraHMYECKUX COCIMHEHUH; HOMEHKIATypa; TMEepHUOAMYECKHA 3aKOH W
nepuoanYeckas cucTeMa (OCHOBHBIE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U
UX COEAMHEHUN); KPUCTAIIINUECKUE CTPYKTYPBI U T.1.

— Oprannyeckass XHUMHS: OCHOBHBIE KJIAacChl OpPraHMYECKHX COECIUMHEHWH  (ajKaHbI,
LMKJIOAJIKAHbI, AJIKCHBI, aJKWUHBI, apE€Hbl U T€TEPOLUKIIbI, TaJOT€HIIPOU3BOIHBIE, CIIUPTHI U
(eHoIbI, KapOOHMIIbHBIE COEIMHEHM S, KApOOHOBBIE KMCIOTHI U UX MPOU3BOJIHBIE — CIIOKHBIE
3¢upbl, aHTUIPHUABI, TaJOT€HAHTUIPHUIbI, aMHUJAbl, HUTPUJIBL, Aa30TUCTbIE OCHOBAHMUSA);
HOMEHKJIaTypa; U30MEPHSL; CBOMCTBA U CHHTE3 OPraHUYECKUX COCAUHEHMIA.

— @usnueckass XUMHUSA: CTPOCHHE aTOMa; XMMHYECKas CBs3b; 3aKOHOMEPHOCTH MPOTEKaHUS
XMMHUYECKHUX peakuil (OCHOBbI XMMUYECKON TEPMOAMHAMUKHN U KUHETUKH).

— Ananutnyeckas XMMHUS: KaY€CTBEHHbBIN U KOJIMUECTBEHHbBIN aHAIIN3.

— buoxumus: aMHHOKHMCIIOTHI M TENTHIBI, OCNKH, XHUPHBIE KHUCIOTHI M JKUPBI, (DEPMEHTHI,
YIJIEBOJBI.

Brienenrne MMEHHO 3TUX MSTH OJIOKOB OIPABJAHO CUCTEMOM XMMHUH KaK HayKH. DTO TOT
(GyHIaMEHT, Ha KOTOpoM OasupyeTcs Bce XxuMudeckoe 3HaHue. CopeprkaHUe BbIIEICHHBIX
OJIOKOB TO-Pa3HOMY pacHpeensercs B 3ajadax pa3HbIX TEM IMPOrpaMMbl, 3aBUCUT OT ypPOBHS
0a30BbIX 3HaHUI oOywarommxcs. J1s mkoapHUKOB 11 KilaccoB B 3ajjayax INpesCTaBICHbI BCe
coJiepKareNbHbIe OJIOKH.

HemainoBaxkHyto ponb mpu pa3paboTke U oTOOpe 3a/1a4 UTParoT MEXIIPEIMETHbIE CBSI3U.
XUMUIO HENb3d paccMaTpuBaTh B OTPBIBE OT JPYIMX ECTECTBEHHBIX HayK. B pa3iuuHbIX
o0nacTaX XUMHUH HEOOXOAUMBI 3HAHUS 10 (HU3HMKE, OMOIOTHH, Te0JIOTHH, reorpaduu U, KOHEYHO
e, mMareMaThke. BBeneHue B coiepkaHUe 3alaHUil Marepuaja W3 APYrUX HayK HM B KOEM
cllydae He yMaJsieT MX «XUMHYHOCTW», a, HAIPOTHB, CIIOCOOCTBYET PACHIMPEHHIO KPyro3opa
y4daluxcsi, OCO3HAHUI0O MMM MecTa XMMHUHU B COBPEMEHHOM €CTECTBO3HAHHM, TBOPUYECKOMY
Pa3BUTHUIO XUMHYECKUX 3HAHUN MIKOJIBHUKOB. Takue «MEeXIpeAMETHbIC» 3aJaud YCUIUBAIOT
XMMHUYECKYIO COCTABIISIIONIYIO U TIOKAa3bIBalOT TECHYIO B3aUMOCBSA3b €CTECTBEHHBIX HaYK.

HezaBrucumo 0T ypOBHS CIIOKHOCTH JUISI pEIICHUsI OTOUPAIOTCS 33aJa4ll HETPHUBHAJIbHEIC
10 cofpepkaHuio, Mo QopMe, MO MomXodaM K pelleHuro (To, 4YTO ceildyac Ha3bIBaeTcs
TBOPUYECKUMHU 33JaHUSMHU).

dopma nojauu 3aaad pasHasi:

— VYcnoBue ¢ 4eTKO CHOPMYIUPOBAHHBIM BOIIPOCOM WM 3aJaHueM B KoHue. [lpu stom
BOIIPOCOB MOXKET OBITh HECKOJIBKO. BhIcTpanBaeTcs onpeneaeHHast IOTuka BOMPOCOB.

— Tectbl ¢ BEIOOPOM OAHOIO OTBETA.

— 3agauu, B KOTOPBIX MOBECTBOBATEIBHBIN TEKCT MPEPHIBAETCS BOIIPOCAMHU.

— Ocobas rpymma 3afady B NporpaMMme — KOMOMHHMpPOBAHHBIE, T.€. COYETAIOIIMMU B cebe
HECKOJIbKO THIIOB 3a/1a4.

B meronuke oOydeHUS XUMHM CIOXKHOCTb M TPYIAHOCTh 3aJauyd — pPa3HbIC IOHSTHSL.
CH0XHOCTh — TIOHSTHE OOBEKTUBHOE, OHO TOKA3bIBAET, YTO 3a/1a4a BKIIIOYAET B Ce0S HECKOJIBKO
pa3NMYHBIX TUIOB 3a/4a4. TpyIHOCTb — TMOHATHE CYOBEKTHBHOE, 3TO BOCHpPHUATHE 3aa4M
CyOBeKTOM (T.e. pelaromuM ee yenoBekoM). OqHa U Ta ke 3ajada JiJIsl OHOTO YYEHHKAa MOXKET
0Ka3aThCs MPOCTOM, JIJIsL IPYTOro — TpyaAHOM. B onpeneneHHol cTeneHu noka3areaeM TPyaJHOCTH
3a/lauyd MOXKHO CUMUTaTh PE3YyJIbTaTUBHOCTb €€ BbIMOJIHEHUs. JlJi1 OObEeKTHBM3AIMM MOHATUS
«TPYIHOCTBY» MOXKHO BBIJCJIUTH TAKHE YCIOBUS, KaK:

— 3HAKOMCTBO PCIIAOIIUX C MAaTCPHUAJIOM 3a1a4U;



— 3HAKOMCTBO PEIIAIIIUX C MOJOOHBIM TUIIOM 33134,
— 3HAKOMCTBO PEUIAIOIINX C PA3TUYHBIMU crioco0aMu (TIOAXOAaMH) PEIIeHuUs 3a1ay.
HemanoBaxkHyio poib HrparOT CIOCOOHOCTb y4YalllUXCSd MPAaBWJIBHO U IOJHO
BOCTIPMHHMMATh YCJIOBHS 33Ja4d M HAJIWYHAE Y PEIIAONIer0 XUMHUYECKOW HWHTYHUIMH, KOTOpas
pa3BUBaeTCs B MPOIECCE HAKOTUICHHUS ONBITA PEIICHUS 3a/1a4.
OcHogHble memoouyeckue mpebo8arus Kk omoopy 3a0ay.

1. CopepxaHue 3aia4dl JOMDKHO ONHMPAThCS HA MPHUMEPHYI NPOrpaMMy COAEp KaHUS
COOTBETCTBYIOIIETO Kiacca. Il yCIenrHoro pemeHus 3ajayd HeoOX0AUMO HE TOJBKO U He
CTOJIbKO 3HaHME (PAKTHIECKOTO MaTepuaa, CKOJIbKO YMEHHUE YUAIUXCsl JIOTHUECKHA MBICITUTh
Y UX XUMHYECKasi HHTYHIIUS.

2. 3ajaya I0JDKHA HECTH MO3HABATEILHYIO HATPY3KY.

3. 3amaua gomkHa ObITh KOMOMHHMPOBAHHOM: BKIIIOYAaTh BOIPOCH KaK Kaue€CTBEHHOTO, TaK U
pacyeTHOro XapakTepa; KelaTelbHO, YTOObI B 3a/a4e COAEepiKajcs U Marepuasl u3 APYTrux
€CTECTBEHHOHAYYHBIX JHUCIUTLINH.

4. 3ajmava JomKHA OBITH MHTEpECHa (HE TOJBKO C TOYKHM 3pEHUs 3aHUMareiabHOcTH). B Hel
JOTDKHA OBITH «M3IOMUHKAY.

5. Tlo BO3MOXXHOCTH M 3aJaud, U BOIPOCHI JOJKHBI OBITH COCTaBJICHBI U CPOPMYIHPOBAHBI
OpPUTHHAJIBHO.

6. VYcmoBue 3amaun JODKHO OBITH COPMYITHPOBAHO HYETKO. YCIOBHE HE MOXKET 3aHUMATh
0O0JIbIIIe OHOW CTPAHMIIBI IEYATHOTO TEKCTA.

7. Bormpocsl 3a1auu TOMKHBI OBITH CHOPMYITUPOBAHBI YETKO U BBIACIICHBI B TEKCTE WM B KOHIIE
TEKCTa 3aJaHMUs.

8. Cucrema OlCHMBaHUS PEUICHHS 334l OMUPACTCS Ha IMOJIEMEHTHBIN aHaJIM3 U CTPOUTCS Ha
OCHOBe BompocoB. CucremMa OICHOK IODKHA OBITh TMOKOM W CBOIAIICH K MHHUMYMY
CYOBEKTUBHOCTH ITPOBEPKH.

9. Ecnu Marepuan 3aJjaHHil HEOCTAaTOYHO MPEACTABIEH B IIKOJIBHOW MporpamMme, B KaueCTBE
o0yyaroniero KOMIOHEHTAa JI0JKHA ObITh JJaHa KpaTKasi TeopeTHYecKas CIpaBKa.

10. Inporoe HCIOIH30BaHUE MPUHIIMIIA TPEEMCTBEHHOCTH 33JJaHui (OT dTara K dTaIy JaloTCs
3aJaHis Ha HWCIOJIB30BAaHME OAHOTO M TOTO JK€ MOHATHS WM MpoIecca MO HapacTaHUIO
CJIOHOCTH).

11. Permenne 3a1aHus JOMKHO OBITh TOHATHBIM, TIOTUYECKU BHICTPOCHHBIM U BKIIFOYATh CUCTEMY
OLICHUBaHUSI.

12. Tlo BO3MOXKHOCTH CJIEAYET HCIIONB30BaTh SMUrpadpl K 3agadaMm. JTO, C OJHON CTOPOHEI,
«BBEJICHHE» B 3aJady, B KOTOPOM aBTOpP MOXET JaTh M MoAcKa3Ky. C JIpyroil CTOpOHBI,
snurpad «oderoBeUnBaeT» 3a/auy, JAeacT ee emle 6oiee HHTEPECHOI.

13. TekcTol peuieHui 3agaq JOJKHBI OBITH Pa3BUBAIOIIUMH, 00yyaronmmMu
(0O3HAKOMHTEIILHBIMHU ).

[Mporpamma mpenmnonaraeT WHAWBUAYATBHBIA MOAXOA K OOYYarOIIUMCS, KOPPEKTHOE

BBICTpaMBaHUE 00pPA30BATEIILHONW TPACKTOPUH PA3BUTHS, MIOMOIIb B caMoonpeaenaeHuu. Jlroooun

o0pa3oBaTeIbHBIN MPOIECC 0053aTENILHO BKIIIOUAET B ce0sl 6ocnumamenbHblll acnekm.
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KAJIEHJIAPHBIA YYEBHBIN I'PAOUK
Ha3ssaHnue nporpamMmmel Xumus B 3a1a4ax
PHUO nexarora Kouemikosa Jlapuca OcunosHa
Y4eOHbII roa
IIpono/xkuTeIbHOCTL 00y4YeHust 9 mecsen

Koan4yecTBO 4acoB B roj 72
KosmuecTBO y4eOHBIX He/leIb 36
KoaunuecTBO 4acoB B HelEJII0 2
I'pynnsi

Pacnucanue 3anarui

I[Ipa3gHu4YHbIE THH

1,2,3,4,5,6,7,8,9 sanBaps, 23 ¢peBpaJs, 8 mapra, 1 masn, 9 masi, 4 HosIOps
IIpomMe:RyTOYHBIN KOHTPOJIb nexadpb

HNTOroBbiii KOHTPOJIb Maii

Har

No Bceero
Pazpgen, Tema
n/n 4acoB

Teopus

IIpax
THKa

1. | Bemenme. Conepxanue Kypca. Hekoropble eauHuIbl | 2
mexayHaponHoil cuctembl (CU). CooTHouieHHsT Mexay
HEKOTOPBIMU BHECUCTEMHBIMU €MHULAMU U enuHunamu CH.
3HayeHUs] HEKOTOpBIX  (yHIAMEHTAJbHBIX  (U3MUYECKHUX
NOCTOSIHHBIX. MeTozibl perieHus 3a1a4. OcHOBHbIE (OPMYIIBI,
UCIIOJIb3yEMBbIE JIJISl PELICHUS 3a/1a4 110 XUMUH.

Bxonnoe TCCTUPOBAHHUC.

Pa3ges |. Anroputmbl penieHusi pacyeTHbIX 3a1a4 20

20

1. PacueTsl 6e3 XUMHYECKHX peaKIHii 8

2. | IlpoexTupoBaHNE YHHUBEPCATHHBIX AITOPUTMOB PEUICHHUS 2
3aza4 1o reMe Konnuectso BemecTBa. MonspHas macca.
Bviuucnenue omnocumenvHou MONEKYIAPHOU MACCh
sewecmea no e2o ghopmyne. Buiuucnenue maccoi
onpeoeneHHo20 KONU4ecmea 6eujecmed u Konuiecmea
sewecmasa, cooepacauie2ocs 8 onpedeieHHol macce.

3. | [IpoexTupoBaHue YHUBEPCATHHBIX aITOPUTMOB PEIICHUS 2
3a7a4 110 TeMe MaccoBas 10 dJIEMEHTA. Boiuucaienue
MACCOBbIX 00]2612 JJ1EMEHMOE 6 CJTIONHCHOM 6euiecmee no e2o
Gopmyne. Haxoorcoenue xumuueckou ghopmynvl seujecmea no
MACCOBbIM OOJZ}lM 2J1EMEHMOB.

4. | IlpoexTupoBaHuE YHUBEPCAIbHBIX AJITOPUTMOB PELICHMUS 2
3az1a4 1o reMe OTHOCHUTEbHAS IUIOTHOCTB ra3a. Buiuucienue
OMHOCUMENbHBIX NJIOMHOCMEl 2a3000PA3HbIX 6eUecms.

5. | IIpoekTupoBaHue YHUBEPCATBHBIX aJITOPUTMOB PEIICHHSI 2
3aaa4 o reMe O0beM raza. MossipHbIi 00beM Tasa.
Buviuucnenue odvema onpedeneHno20 Koauuecmea, Maccol,
3anumMaroweli onpedeseHHbll 00vem, u 0bvema onpedereHHol
MAccol 2a3000pA3H020 8ewjecmed NPU HOPMAIbHBIX YCI08USIX.

2. PacueTrsbl 110 ypaBHEHUSIM XMMHYECKHX pPeaKIMid 12

12

6. | [IpoekTrpoBaHKME YHUBEPCAIBHBIX aJTOPUTMOB PEIICHHUS 2
3aza4 1mo TeMe KonmdecTBo BeliecTBa U Macca peareHToB
(mpomyKTOB). Buiuucnenue maccovt npooykma (mubo peazenma)
peakyuu no u38eCmHoOU Macce 00H020 U3 GCMYNUBLUUX 8
peaxyuio geuwiecms (1ub6o npooykma).




[IpoexTupoBaHre yHHBEPCAIBHBIX aITOPUTMOB PEIICHUS
3a1a4 1o TeMe M30bITOK (HeI0CTaTOK) peareHTOB.
Buviuucnenue maccol npodykma peaxyuu no uzeecmuvim
MACCam UCXOOHbIX BeUyecms, ecii OOHO U3 HUX 835MO 8
usovImKe.

[IpoekTupoBaHne YHUBEPCAIBHBIX aJTOPUTMOB PEIICHUS
3aa4 mo TeMe O6beM ra3000pa3HbIX PeareHToB (MPOAYKTOB).
Buviuucnenue obvema casa, Heobxo0umoeo onsa peakyuu uiu
8b10e1UBULE20CS. 8 X00€ PeaKyUU.

[IpoexTupoBaHue yHUBEPCATbHBIX aITOPUTMOB PEIICHUS
3aaa4 no teMe [IpakTnueckuil BBIXOJ IPOAYKTOB. Boiuucienue
8b1X00a NPOOYKMA peaxyuu Om meopemudecki 803MONCHO2O.

10.

IIpoexTupoBaHue YHUBEPCAIBHBIX AJITOPUTMOB PEILICHUS
3az1a4 1o TeMe MaccoBas 10151 BEIEeCTBa B CMECH.
Buiuucnenue maccosoui 0onu eewyecmsa 8 UCXOOHOU CMeECU.

11.

[IpoexTupoBaHre YHUBEPCAIBHBIX aJTOPUTMOB PEIICHUS
3amau o TeMe CTerneHb YUCTOThI BeleCTBa. Buiuucienue
maccewl (00vema) npooyKkma peaxyuu no U3eCmMHOU Macce
(00BeMy) UCXOOHO20 GelyecmBa, COOePHCaAUieco ONPedenreHHyIO
0010 npumeceu.

Paznen 1. A.]'Il"Opl/ITMI)I PeHICHUS KAQYC€CTBCHHBIX 3a1a4

14

12

13.

KauectBennsle 3amaum, WX  Pa3HOBUAHOCTH. 3ajJaqyu-
TOJIOBOJIOMKH. Buabl Kilrouen Uisi pelieHHs] KaueCTBEHHBIX
3ajad.

14.

OpranonenTuyeckue CBOWCTBA, UICHTU(DUKAIUS 10 UBETY U
3araxy, aHaJINTUYECKUE KaYECTBEHHBIE OIIPEIEIICHUS.
ArperatrHoe coctosiHue. ModenuposaHnue npoyecca peutenus
KauecmeeHHbIX 3a0aH.

15.

KiroueBoe xumudeckoe CBOMCTBO. Moodenupogarnue npoyecca
peulenus KauecmaeHHbIX 340ay.

16.

Pacuet kak KJ1t04€BOM (HaKTOp B PEIICHUH KaueCTBEHHBIX
3aga4u. Modenuposanue npoyecca peuteHusi KauecmeeHHblX
3a0au.

17.

VYHukanbHele puzndeckue cBoicTBa. CTpyKTypHBIE,
CHEKTpaJIbHbIE 0COOCHHOCTH COEAMHEHUN KaK KIIIOUEeBOU
(bakTOp JOTHKH peIIeHHs 3a/1auu.

Mooenuposanue npoyecca peuwienus. KaueCmeeHHblX 3a0ay.

12.

3anmmTa HMCCIENOBATENIbCKOTO TMPOEKTa. «YHHUBEPCAJIbHBIC
aJIFOpI/ITMBI pemeHI/m paC‘IeTHBIX N KAYCCTBCHHBIX 3aJa4 I10
XUMHNY (MPOMENCYMOUHBLI KOHMPOIID).

Pasnean I1l. Pemmenue cTaHAapTHBIX U HECTAHTAPTHBIX
3a/a4 U 3aJaHuil

32

12

20

1. Ctpoenue atoma

18.

Crpoenue atoma. CTpoeHHE aTOMHBIX siiep. DJIEKTPOHHAs
CTPYKTypa aTOMOB. 3aBUCUMOCTb CBONCTB 3JIEMEHTOB OT
CTPOCHUS UX aTOMOB.

2. XuMunyeckasi CBf3b.

19.

Tuner xumuyeckoit csizu. CriocoObl 00pa3oBaHuUs
KOBAJICHTHOMW CBSI3H.

20.

[HonspHOCcTh MoneKky. ['eoMeTprueckasi CTpyKTypa MOJIEKYJI.




21,

WNonHas cBs3b. [lonspusanus HOHOB.

22,

BonoponHast cBsizb. MeXMOIEKYIIPHOE B3aUMOJICHCTBHE.

3. Xumnuyeckass KHHETHKA.

23.

OHepreTuka XMMHUYECKUX PEaKIHM.

24,

Tepmoxumuueckue ypaBHenus. Pacuemst no
MePMOXUMUYECKUM YPAGHEHUSIM.

=Nk
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25.

CxopocTh XUMUYECKON peakuuu. Haxoorcoenue snavenus
Koncmanmul ckopocmu peakyuu. Onpedenenue ckopocmu
XUMUYECKOU peaKyul 8 3a8UCUMOCTU OM YCLOBUIL.

26.

XuMuueckoe paBHOBecHe. Onpeoenenue yciosuil
XUMUYECKO20 PABHOBECUSL.

4. PacTBOpBI.

27.

Cnoco0OsI BBIPAXCHUA COACPKaHNA PACTBOPCHHOI'O BCIICCTBA

B pacTBope. [Ipucomosnenue pacmeopos pasHou
KOHYeHmpayuu (Mooenuposanue).

28.

PactBopumMocTs BemecTB. KoadduimeHt pacTBOPUMOCTH.
Haxooicoenue koagppuyuenma pacmeopumocmu conu npu
PA3HBIX YCLOBUSX.

29.

Dueprerudeckue 3GEeKTh MPU 00pa30BaHUU PACTBOPOB.
Kpucrannorunparel. Onpedenenue snmanvnuu pacmeopeHust
geujecmea. Buiuucnenue sumanvnuu 06pasoeaHus
KPUCMATLIOZUOPANOS.

5. PacTBOpBI 3JIEKTPOJIMTOB.

30.

DnexTponutudeckas aucconuaus. Cinadbie dIeKTPOTUTHL.
KoHcranTa u creniens aqucconmarnuu. Haxoowcoenue
KOHCMAaHmMul ouccoyuayuu Kuciomol u 3uadenue pK.
Haxooicoenue cmenenu ouccoyuayuu. Boruucaenue
KOHYEeHmpayuu UOHO8 8 pacmBEopax.

31.

CunpHbI€ IIEKTPOIUTHI. AKTUBHOCTb HOHOB. Buiuucnenue
UOHHOU CUIbL U AKIMUBHOCMU UOHO8 8 PACMEOPE.
Haxoorcoenue npubnudicenno2o snaienus kodgguyuenma
AKMuUGHOCMU UOHA 8 PACMBODeE.

32.

Honnoe npousBeneHne Bojabl. BonopoaHblil u
TUAPOKCUIIbHBIN noka3atenu. Onpedenenue pH pacmeopa.
Onpeoenenue KonyeHmpayuy UOHO8 8000podad 8 pacmeope.
Onpedenenue akmugHOCmMU UOHO8 8000po0a. Buiuucnenue
MOJSIPHOU KOHYEHMPAYUU UOHOB.

33.

[IpousBeneHne pacTBOPUMOCTHU. Buiuucienue npousgedenus
pacmeopumocmu.

34.

OOMeHHbIe peaKIMK B pacTBOpax AEKTPOIUTOB.
Cocmaesnenue ypasHenutl 8 UOHHO-MONEKYIAPHOU hopme.

35.

I'uaponus coneit. Onpedenenue 603MOHCHOCMU NPOMEKAHUSL
euopoauza. Cocmasnenue ypagHenuil 2uopoIu3a 6 UOHHO-
MonexynsapHou ghopme. Onpedenenue peakyuu 600HO20
pacmsopa. Bvlyucienue koncmanmul 2u0poau3a.

6. OKHMCIANTETILHO-BOCCTAHOBUTEJIbHbIE PeaKIIMU B
HEOPraHUYeCKOi U OPraHn4ecKo XMMUM

36.

CreneHb OKUCIICHHS DJIEMCHTA. Hpoueccm OKHCJICHUA U
BoccTanoBleHUA. Cocmasnenue CioHCHbIX ypaGHeHud
OKUCIUMENIbHO-60CCMAHOBUMEIIbHbIX peakuuﬁ.




37. | Oxucnurenu u BoccraHoBUTENH. OKUCITUTETHHO- 2 2
BOCCTAHOBMTENbHAs ABOUCTBEHHOCTb. Cocmasnenue
CTIOJICHBIX YPABHEHUL OKUCTUMENbHO-60CCMAHOBUMEIbHBIX
peaxkyull.

38. | Dnekrponus. Cocmasnenue ypagueHuii 21eKmpoausa 2 1 1
PAacmeopos u pacniagos.
IMoaBenenue UTOroB. XuMHU4eCKHl TYPHUP 4 0 4

Hror | 72 15 57

Yuyactue B COPCBHOBAHUAX

Mecsan

Bcepoccnﬁcxaﬁ OJIMMIIMaJa MKOJBbHHUKOB 110 XMMHWH

OkT1a0pBh-HOSAOPD

Foponcxaﬂ HAKOIIMTCJIbHAA OJIMMIIMaAa 110 XMMHUH

deBpaiib, MAPT

JIeTHsI onmuMIIHAaga Mo XUMHU

ABrycr




