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1. esanb u 321249 peaau3amuu NPOrpaMMbl

Leasn: coznanue ycinoBuit 11st GOPMUPOBAHUS U PA3BUTHUSA y yUAIIUXCA:

° YMEHUW W 3HAHUN DPA3JIMYHBIX HECTAHJAPTHBIX METOJOB PEIICHUS XUMHYECKUX
3a7a4;

° MOTHBAIIMH K U3YYCHUIO XHUMHUU;

° TBOPYECKOM aKTUBHOCTHU MPHU MOUCKE HOBBIX METO/OB U CPEACTB PEIICHUS 3a1a4.

3ajaum nporpamMMmbI:

® pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH INKOJIHHUKOB: YMEHHH aHAIM3UPOBATH,
MOJICTTMPOBATh, TPOTHO3UPOBATh, KPUTUYECKH MBICIUTh, Pa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpaXeHUS;

e  TMOBBINICHUE HHTEPECA YIANTUXCS K H3YYCHUIO XHUMHUH;

e (opmupoBanue y 00ydaronmxcs yMEHH CaMOCTOSITEIIBHO MPUOOpETaTh 3HAHUS U
MPUMEHSTh UX TPU PEIICHUN HeCTaHAAPTHBIX 3a7a4;

®  TIOJArOTOBKA OOYYarOIIUXCS K YUACTHIO B KOHKYpCaxX U OJIMMITHA/IaX Pa3HOTO YPOBHSI.

.Copepxkanue nporpamMmsl
Y4eOHblii NJIAH

JAOMOJIHUTEILHOI 0011e00pa3oBaTe/IbHOM (001Iepa3BUBaIOIIeli) MPOrPaMMbl
«METO/JbI PEINEHUS OJITUMITUAJTHBIX 3AJIAY 11O XUMUMN »

Kareropus oOyuaromuxcsi: 00yJaromumecs o01eo0pa3oBaTeaIbHbIX OPraHU3aAHN
OO6beM mporpaMMel - 75 4acosB.
dopma 00ydeHHS - O9HAs C UCTIOIB30BAHUEM JIUCTAHITMOHHBIX TEXHOJIOTHI

Ne | Bospact | HaumeHoBaHue Bce B Tom uncre:
n/ | Had MOJyJIEH, pa3/IeIoB U | TO, . Camocros
Il rpymnmna TEM gac PAKTHICCKAC | 1o pnas
aHATHS
Jlex 3 pa6ora dopma
15071 (cemmHap), KOHTPOJIS
I MPaKTUYECKUE (macTaty p
paboThI OHHOC
00ydeHue)
1 |7-8 Monyis 1 10 2 5 3 3a4eT
KJ1aCChl OcenHss ceccus
2 OnHOTHEBHEIN 3 - 3 - -
TPEHUHT
3 Monyisb 2 10 2 5 3 3aueT
Becennsas ceccus
4 Hrorosas arrecramus 2 - - 2 3ayeT
Hroro 25 4 13 8
5 | 9xmacc | Moayns 1 10 2 5 3 3auer
OceHHs ceccHs
6 OHOIHEBHBIN 3 - 3 - -
TPEHUHT
7 Mopyns 2 10 2 5 3 3a4er

Becennss ceccusa




8 Hroropas arrecranus 2 - - 2 3a4eT

Hroro 25 4 13 8

9 |10-11 Moayns 1 10 3,5 4 2,5 3a4eT

KJIaCChI OceHHsis ceccus

10 OaHOOHEBHBIN 3 - 3 - -
TPEHHUHT

11 Mopyns 2 3 1 1 1 3auer
Becennsisi ceccus

12 Monyns 3 7 2 5 - [TpakTrueckas
Becennsist ceccus pabora

13 Hroropas arrecranus 2 - - 2 3a4er

Htoro 25 6,5 13 55

Bcero 75 12 39 24

7-8 ki1accebl

Y4eOHOo-TeMaTHYeCKHil IJIaH

JAOMOJIHUTEILHOI 0011e00pa3oBaTe/IbHOM (001Iepa3BUBaloOIIeli) MPOrpaMMbl
«PEHIEHUE OJUMITUAJHBIX 3ATAY ITO XUMUN»

/o

HaunmenoBanue monyieu,
paszienoB, TeM

Bcero,
yac.

B ToMm uncie:

Jlexuun

Hp AKTHYCCKHEC CamocrosTenbHas

3aHATHA abora
p dopma

(cemMuHapsl), (mMCTaHIIMOHHOE KOHTPOJISL

nabopaTtopHbIe o0yueHue)
paboTsI

Monyas 1 «Ocnoénbie
3aKOHbL u nonamus
xXumuuy

10

6 2
3a4er

1.1.

O6mme  TpeboBaHUsA K
PELICHUIO 3a7a4 [0 XUMUU.
Pemenue 3a/1a4 Ha
HaXOXKJICHHE MAaCCOBBIX
JIoiei 3JIEMECHTOB B
BCIICCTBE.

1 - 3a4eT

1.2.

3aI[an/I Ha  HaXOXICHUC
HCHU3BCCTHOT'O HHJIACKCaA 110
JaHHBIM MAacCOBOM 0N
OJHOIr'o M3 DJJIEMCHTOB B
BCIICCTBC.

1 - 3a4eT

1.3.

3amaun Ha HaXOXKICHHE
MOJIEKYJISIPHBIX dbopmyn
HEOPTraHWYECKNX  BEIIECTB
[0  JaHHBIM  MAacCCOBBIX
JIOJIEH DJIEMEHTOB.

1 1 3auer

1.4

3aI[an/I C HUCIIOJB30BAHHECM
KOJMYCCTBA BCHICCTBA IIPpH
HaXO0XIACHUU 00BEMa ra3os,

1 - 3a4eT




Yuciaa MOJEKYT M MacChl
BEILIECTBA.
Haxoxnenue MacCOBOH

1.5 | 1o KOMIIOHEHTOB B CMECH 1 - 1 - 3a4eT
ras3os.
3ajaun ¢ HCIIOJIb30BaHUEM

1.6 | rormocT " 1 - - 1 3auer
OTHOCUTEIBHONW INIOTHOCTHU
ras3os.
3ajaun  HAa  HAXOXJICHHC

17 | MaccoBbix Ioaen 5 1 1 i saueT
pacTBOPEHHBIX BEIIECTB B
pacTBOpax.

1 OHOHEBHBIH TPEHUHT. 3 - 3 - -
Moayas 2 «Pacuémut no 10 2 6 2

1 . 3ayer
YPAGHEHUAM PeaKyUily
3ajaud O  YpaBHEHUSAM

21, peakluii, eciau OJHO H3 2 1 1 i saueT
pearupyromumx BEIIECTB
COJICPIKUT IPUMECH.
3ajaud [0  ypaBHEHUSAM

29, peakmuii ¢ yKazaHUeM 2 ) 1 1 saueT
MIPAKTUIECKOTO BBIXO/1a
peaKIvu.

23 3agaud Ha U30BITOK U 2 1 1 i squer
HEIOCTATOK.
3ajgaun 10

2.4 | TepMOXUMHUYECKUM 1 - 1 - 3a4er
YPaBHCHUSIM.
Pemenue OJIMMITHATHBIX

2.5.|3amay  MyHHIUNAILHOTO 3 - 2 1 3a4eT
YPOBHSI.

IV | UTtoroBast arrecTanus 2 - - 2 3auer

Hroro 25 4 15 6

YueOHas nporpamma
JAONOJIHUTEIbHOM 001eo0pa3oBaTe/ibHOI(001epa3BUBAIOLICH) IPOrPAMMBI
«PEHIEHUE OJIUMITNAJAHBIX 3AJAY 11O XUMUN»
7-8 ki1accnl

Ne n/nm | HaumenoBanue Monys, pa3aen u Copepxanuie 00y4eHUs
TEeM (o TeMaM B TUIAKTUYECKHUX €TMHHIIAX ),
HauMeHOBaHMe J1ab0paTOPHBIX PadoT, MPAKTHUECKUX
3aHATUN (CEeMHHAPOB),
TEMaTHKa CAMOCTOSITEIbHOW PaOOTHI

1 2 3

1. Mopnyasb 1 «Ocnognvie 3akonst u
ROHAMUA XUMUUY

1.1. Koaddunment, unaexc.

OTHOCHTEIbHAS MOJICKYJISIpHAS Macca.
MaccoBast 107151 2JIEMEHTOB B BEIIIECTBE.
CpaBHEHHE MacCOBOI TOJTM 3JIEMEHTA B Pa3HbBIX

BCIICCTBAx.

O6mme TpeOoBaHUSA K PEIICHUIO
3aja4 10 XUMUH. Perenne 3amay
Ha HaXO0XXIE€HHE MACCOBEIX HOJIEU
DJIEMEHTOB B BEIIICCTBE.




1.2.

3amaun Ha HaXO0KJIEHNUE
HEU3BECTHOIO HHEKCa o
JTAHHLIM MAacCOBOM JOJIH OJHOI'O
M3 DJEMEHTOB B BEIECTBE.

BriBenenue opmyiisl BemiecTsa.
Pacuétel mo xumuyeckoi dpopmysie.

1.3.

3anauu Ha HaXO0XKJICHUE
MOJICKYJISIPHBIX hopmyn
HEOPraHMYECKUX  BEIIECTB  I10
JTaHHBIM MAaCCOBBIX noiueu
AJIEMEHTOB.

MaccoBbl€ 1011 3JIEMEHTOB B BEILIECTBE.
BriBenenre XuMu4eckon (POpMYyIIbI.

1.4.

3amaun c HCIIOJIb30BaHUEM
KOJINYECTBA BEILIECTBA pH
HaxOoXKJIeHHH  0o0BEéMa  Trasos,
qyucia  MOJIGKYJI M MacChl
BEIIIECTBA.

Mous.

Momnsipraast macca.
MonsipHblif 00BEM.
[Tocrosinnast ABoraipo.

1.5.

Haxoxnenne wMaccoBOW o
KOMIIOHEHTOB B CMECH I'a30B.

MaccoBast nois.
BrimonHenue pacu€ToB 10 HAX0XAECHUIO MacCOBOM
JOJIM KOMIIOHEHTOB I'a30BOM CMECH.

1.6

3agauu c UCIOJIL30BAHNEM
IUIOTHOCTA W OTHOCHUTEJIHHOU
IUIOTHOCTH ra30B.

OTtHOCHUTENBHAS INIOTHOCTb.

Haxoxnenne OTHOCUTEIFHOM MIIOTHOCTH T'a30B.
Onpenenenue MOJIIPHOM MaccChl ra3a 1o ero
OTHOCHUTEIIFHOM IIOTHOCTH.

1.7

3amaun Ha HaXO0XICHUE
MacCCOBBIX JI0JICH PAacTBOPEHHBIX
BEIIECTB B PaCTBOPAX.

MaccoBast 107151 paCTBOPEHHOTO BEIIIECTBA B
pacTBope.

3amaun Ha KOHIICHTPUPOBAHUE, Pa30aBICHUE U
CMEIIMBaHKE PACTBOPOB BEIICCTB

HpaKTI/I‘-ICCKI/IC 3aHATUA

(cemuHapsbl)

Pemenune 3agau.

CamocrosiTenbHas pabora
(IMcTaHIIMOHHOE 00YYEeHHE)

I/I3yquI/Ie KOHCIICKTOB U ITPUMCPOB PCHICHUS 3a/1a4.

I/ICHOHBSyCMHe O6pa30BaTeJ'IBHBIe

TCXHOJIOTHNH

Jlexuus-auanor; JeKIus - MPaKTHIEeCKOe 3aHSATHUE;
JIeKIHsI-CEMIHAP; ceMUHap; Oecena; GppoHTaIbHBIE
MpaKTUYECKHe paboThl; MPAKTUYECKOE 3aHATHE, OOMEH
MaTepHrajaMH 4epe3 BeO-pecypesl

Moayas 2 «Pacuémur  no
YPABHEHUAM PEaKUUIL»

2.1.

3amaun Mo ypaBHEHUSM peakiuii,
€CIi  OJJHO M3 pearupyroumx
BELIECTB COACPKUT IPUMECH.

YucThle BelecTBa U CMECH.

ITpumecn.

Pemenue pacy€THbIX 337124, €CJIM UCXOIHOE
BEILIECTBO COJNECPKUT MPUMECH.

2.2.

3aauu MO YpaBHEHUSAM pPeakIui
C YKa3aHWEeM MPaKTHYECKOTO
BBIX0/1a PEAKIIUH.

Teopernueckn BO3MOKHBINA BBIXO/I.
IIpakTHueckuil BBIXOA.

Haxosx/ieHne npakTHueckoro BeIX0Aa MPOAYKTa
peakiuu (Macchl Ui 00bEMA).

2.3.

33[[8.‘-11/1 Ha M30BITOK u
HEAOCTATOK.

CooTHOIIEHHUS BENIECTB B XUMHUUECKON PEaKIINU.
Moib.

BrinosHenune pacuy€ToB, €CIM OTHO U3 UCXOJIHBIX
BEIIECTB JAHO B U30BITKE.

2.4.

321,[[8.‘-11/1 o TCPMOXUMHNYCCKUM

TennoBoii 3pPekT XUMUIECKOIN peaKInu.




YpaBHEHUSM. Haxosxnenue termoBoro 3¢ dekra peakiuu.
HaXO)KIIeHI/Ie KOJIMYCCTBA TCIIJIOTHI 11O TCIIJIOBOMY

ahdexry.
2.5. Pemenne omummuanaeix 3amad | Pazdoop TUIMWYHBIX 3a/1a4 W3 OJMMITHA]T TPOILTBIX
MYHHUITUTIAILHOTO YPOBHSI. JIeT.
[TpakTudeckue 3aHATHS Pemenue 3anau.
(cemuHaphI)
CamocrosTenbHas padora M3yueHne KOHCTIEKTOB ¥ IPUMEPOB PEUICHHUS 3ajay.

Hcnonp3yembie oOpazoBaTenbHble | JIGKIM-uanor; JeKIus-PaKTHYEeCKOE 3aHsATHE;
TEXHOJIOTUU JeKIUsA-CEMUHap; ceMuHap; 6ecena; GppoHTaIbHBIC
NPaKTUYECKHE PAOOTHI; MPAKTUYECKOE 3aHITHE;
0o0MeH MaTepuariamMu yepes3 BeO-pecypcehbl

. MaTepI/IaJIbHO-TeXHI/I‘leCKI/Ie yYcdioBus peajindaliuy MporpaMmmabl

JUiga peanuzauuy nporpaMMbl HE0OX0IuUM OOOpYIOBaHHBIM KaOMHET XUMUH, y4eOHO-
MeTOoAMYECKast U CIIPpaBOYHAs JIUTEepaTypa, ydeOHUKU U COOPHUKU 3ajiay, JIEKTPOHHbIE yueOHbIE
0ocOOMsI U PHUMKIONEANH, TEXHUYECKHE CPEJICTBA 00yUYeHHs (KOMIIBIOTEP, MYJbTUMEAUNHBIN
IPOEKTOP, 3KpaH), pa3aTOuHbI MaTepua Ajs MIPOBEAECHUS KOHTPOJIBHBIX U CAMOCTOSATEIbHBIX
paboT, KOMIUIEKT IJIAaKaTOB.

Y4yeOHO-MeTOANYECKOE O0ecTIeyeHne NMPOrpaMMbl

1.T'onbndap6 S.J1., Xogakos F0.B. Xumust. 3agaunuk, 8-11 kmaccsr, 2001.

2.'oToBUMCS K ONMMIMAAE IO XUMHH: COOpPHHMK 3amaHWii W oTBeToB g 8-11 kiaccos/

H.A.Illupuxos, O.N.1Iupuxosa, A.H.Jlactoukun - M.:APKTH, 2008 (mkonsHOe 00pa3oBaHue).

3.3y6oBuu E.H. Xumus. Pemenue 3a1a4 moBbIIIEHHON CIOKHOCTH.

4. Kyzuenos H.E., JIéskun A.H. 3agaunuk no xumuu. 8 kiacc- M.: Berana-I'pag, 2011.

5.Ky3pmenko H.E., Epémun B.B. 2000 3agau u ynpaXXHEHMH 1O XUMHHU Ui IIKOJIBHUKOB U

abutypueHrtoB.- M. 1-1 ®@enepaTBHass KHUTOTOpProBasi koMmnanus, 1998.

6.Ky3pmenko H.E., Epémun B.B. 2400 3aga4 mo XuMuu I IIKOJIBHUKOB U TOCTYMAIOIINX B

BY3b1. -M.: Ipoda, 1999.

7. JIugua P.I1. Tectbl mo XuMuH JUTsi OOYYEHHUST U TEKYIIETO KOHTPOJS 3HAHUHA 1O XUMHHU. §-9

knacc — M.: [IpocBemenue — 2012.

8.ITak M.C. Anropurmuka npu u3ydenunu xumun. - M.: BJIAZIOC. — 2000.

9. Xomuenko I'.Il., Xomuenko M.I'. COopHuUK 3a1a4 MO XUMHMHU JUIsl ocTynaromux B BY3el. —

M.:HoBas Boana, 1996.

10.1upukos H.A., lupukoa O.U. Pacuérnsie 3agaun no xumun/ BI'TIY: Pycs.- 2008.
DIIEKTPOHHBIE PECYPCHI:

Hamnpasnenue Kpatkas anHOTanus. Anpec

PacuerHbie 3anaun | COOpHUK pACUETHBIX 3a/lad [0 HEOPraHMYEeCKOW M OpraHu4ecKoin

10 XUMHUHU XUMHUHU OJIA pa6OTBI Ha NIKOJIbBHOM CIICTIKYPCC. CIHCOK JIUT CpaTyphbl
http://lyceum1.ssu.runnet. ru/~vdovina/sod.html

XuMus JJIs1 BCEX 3J’IeKTp0HHBII71 CIIPpaBOYHUK 3a MHOJIHBIN KypC XUMHUU
http://www.informika.ru/text/database/chemy/START.html

ATXUMHUK Ilone3nrie COBCTHI, B(I)Q)CKTHBIC OIIBITBI, XHMMHYCCKHEC HOBOCTH,
BUPTYQJIbHBIA PENETUTOP, KOHCYJNbTAIIMU, Ka3yChl M JISICYCHI,




ucropus xumun http://www.alhimik.ru

Onumnuanet o xumun | UHdopmanonHsle MaTepuansl 00 onuMmMnuanax: MOCKOBCKOM,
Bceepoccuiickoi, MenzaeneeBckoil, MexayHapoaHou. IIpuBenensl
3a/1a4l TEOPETUUYECKUX M IKCIEPUMEHTAIbHBIX TYPOB, MOAPOOHBIE
pemenus http://www.chem.msu.ru/rus/olimp/

TpeOoBaHusi K pe3yJabTaTaM 00y4eHH st

HaunmenoBanue monyiei OcHoBHbIE TPeOOBAHMUS, TOKA3ATEIH @DOpMBI U METOJIBI
OLICHKH pe3yJIbTaTOB 00yUYEHUS KOHTPOJISI U OIICHKU
Monayas 1 Cnocobnocmo WH/IMBUyaJIbHBIC
«OcHognble 3aKOHbL U ® HCIONLE30BATE HoHSTUiiHLL | KOHCY/IbTALlMH
NOHAMUA XUMUW) anmapar M TepMuHOJoruio | PETONaBaTenem;
npeaMera B yuebHoM mporecce, | TCCTHPOBAHUC,
Moayas 2 pelIeHue 3a1a4y

® JIOTHYCCKH pa3BUBasn CMBICJI

«Pacuémot no "
MOHATHI, TEPMUHOB U 3aKOHOB;

YDABHEHUAM PeaKyuily
e 00yuarbcs CpelCcTBaMu

npeAMeTa C  HUCIOJIb30BAHHEM
COBPEMEHHBIX  OOpa3oBaTeib-
HBIX TEXHOJIOTHIA,
HaIlpaBJIEHHbIX HA YCIEIIHOE
YCBOGHHE  0a30BBIX  3HAHHIA,
YMEHUH U HaBBIKOB Kypca
XHMUH
3nanue
eCMbICIIA OCHOBHBIX MOHSATHI
Kypca,
® IPHEMOB U METOJOB PEIICHUS
Pa3IMYHBIX PAacCUETHHIX 3a71a4;
Ymenue
®IIPAaBUJILHO HHTEPIPETUPOBATH
criopHbie (POPMYTUPOBKHU 3a/IaHH;

®HAXO/IUTh, HCIIPABJIATH u
aHANIM3UPOBATh OIIMOKM B OTBETax
3aJIaHuM;

®1ICIIOJIB30BAaTh MpPU  PEUICHUU
3aJa4 MPHOOPETEHHBIE TEOPETHUECKUE

3HaHUS;
Bnaoenue
® HaBBIKAMHU perieHus
pacy€THBIX 33/1a4 pa3HbIX TUIIOB;
®HABBIKAMU 3¢ (HeKTUBHO

pacnpesneniTs BpeMs, OTBEAEHHOE Ha
BBINOJIHEHHE 33JJaHUI;
®BBEIYHCITUTEIHLHBIMI HAaBBIKAMU;
®HABBIKAMU paboThI c
JUTEPATypOid M IPYTMMHU HCTOYHHKAMHU
uHpOpMaInu.



http://www.chem.msu.ru/rus/olimp/

IlepeyeHb BONPOCOB, BLIHOCUMBIX HA aTTECTAIlMIO B (popme 3a4eTa, IK3aMeHa HIIH
TeCTHPOBAHUSI, peKOMeH/1yeMble TeMbl pedepaToB

1.OTHOCUTEBEHAS MOJICKYJIIPHAS Macca.

2.MaccoBas 1011 3JIEMEHTOB B BEIICCTBE.

3.BeiBeieHre popMyIibl BEIIEeCTBA.

4.MaccoBbI€ JOJIH 3JICMCHTOB B BEIIICCTBE.

5.Mons. MonsipHast macca.

6.MossipHblii 00bEM. [locTossHHAs ABOraapo.

7.Haxo1eHnio MaccoBO# JTOJIM KOMIIOHEHTOB I'a30BOM CMECH.

8.0THOCUTEIBHAS INIOTHOCTh. Haxok1eHne OTHOCUTENBHOM IIJIOTHOCTH Ta30B. Onpenesienue
MOJISIPHOM MAaCChI ra3za o €ro OTHOCUTEIbHON INIOTHOCTH.

9.MaccoBast 110Jis pacTBOPEHHOTO BEIIECTBA B pacTBOpPE. 3ajayd Ha KOHIICHTPUPOBAHUE,
pa3z0aBiieHHE U CMEUIMBAHKUE PACTBOPOB BEIIECTB.

10.PacuéTtHbic 3a1a41, €CIIM UCXOTHOE BEIIECCTBO COJEPIKHUT MMPHUMECH.

11.3amaun Ha HAXOXK/IEHUE MTPAKTUYECKOTO BHIX0/1a MTPOIYKTA Peakinuu (MacChl Wi 00bEMa).
12. PacuérHble 3a1a4M, €CJIM OJHO M3 UCXOIHBIX BEIIECTB TaHO B M30BITKE.

13.PacuérHbie 33241 110 TEPMOXUMHUUYECKUM YPABHEHHSIM PEAKIUH.

Onenka YPOBHS OCBOCHMSA MPOIrpaMMbI

OrnieHKa ypOBHSI OCBOCHHS IPOTPAMMBI OCYIIECTBIIACTCS aTTECTAI[MOHHOM KOMUCCUEH 110
NATUOATUILHOM CHCTEME.

B o0mem crnydae olleHKa MOXKET OCYIIECTBISATHCS HAa OCHOBE OasIbHO-PEHTHHTOBOM
cuctemMbl. B sTOM ciyuyae ngaeTcss omucaHue OalljioB, HAUYMCISEMBIX Ha MPEIyCMOTPEHHBIE
POrpaMMoOil BUZOB paboT, a TakKe KPUTEPHUEB OLIEHKH (IIepeBOJia PEUTUHIOBON CYyMMBI 0aJsioB
B JICHCTBYIONLTYIO MATHOAIBHYIO CUCTEMY OLIEHOK) MPOU3BOAUTCS B COOTBETCTBUH CO IIKAJIOM:

OI_IGHKa YPOBH: OCBOCHUSA NPOIpaMMBbI OCYHICCTBIIACTCA aTTEeCTAllMOHHON KOMHMCCHEH C
YUYCTOM BBINTOJIHCHUSA KAXKI0T0o MOAYJIA W CAA4YM 3a4cTa:

Monyis 1 [TocemaemocTs He  HHKE | 3adeT — HE 3auer.
«OCHOBHBIE 3aKOHBI U 80%, aKTUBHOCTh Ha

MTOHATHSI XUMUI 3aHATHSAX.

Monynsb 2 [TocemaemocTh HEe  HMXKE | 3adeT — HE 3a4er.
«Pacuérel mo ypaBHeHusM | 80%, aKTUBHOCTb Ha

peaKuuii» 3aHATHSIX.

CoaepixkaHue nporpaMmbl

Y4eOHo-TeMaTHYeCKH i IJIaH
JAONOJIHUTEIbHOH 001eo0pa3oBaTe/ibHOM (001epa3BHBAIOLICH)IPOrPAMMBI
«METOJbI PEHIEHUA OJIUMMITMAAHBIX 3AIAY 110 XUMHUHU

9 kJjacc

/1

Haumenosanue mopynei,

Bcero,
qac.

B toMm uucie:
pa3aenoB, TEM

[Mpaxtraecku | CamocTosTen
Jlextun ¢ 3aHSITHSI bHas pabora

(cemmHapsl), | (UCTaHIMOH

®opmMma
KOHTPOJISI




1abopaTOPHBI
e paboTsI

HOE
oOyueHue)

Moayas 1. OcHoBHBIE
XUMHYecKHe  MOHATHA H
3aKOHbI

3averT

11

®usznueckue BEIWYUHBI U HX
pPa3MEPHOCTb. Ennanne:
n3Mepenuii B cucreme CH1U

3a4CT

1.2

Bunnr cmeceit

3a4CT

1.3

ATOMBEI 1 MOJICKYJIbL

3a4CT

Moayas 2. BblumcieHue 1o
pac4YeTHbIM dbopmyaam,
NpUMeHsieMble NP pelIeHun
3aga4q

2.1

Beruncnenne MaccoBod  onu
(W) osmementa (B %) 10
bopmyrie BelecTsa;

3a4€CT

2.2

Brruucnenue mno omnpenieieHHOM
MacCOBO JoJ1e (W)
pacTBOpuUMOro BemecTna (B %);

3a4€CT

2.3

Brluncienne M pacTBOPEHHOTO
BEILIIECTBA, COJEpIKAIIerocss B
OMpE/EeTIeHHOH M pacTBopa ¢
U3BECTHOI MaccoBoit noneit (W)
(8 %)

3a4€T

2.4

Bbruucnenue M pactBopuTens
U pacTBOPEHHOT'O BEILLECTBA IS
IIPUTOTOBIICHUS  OIpeJIeIeHHON
M pacTBOpa C  3aJaHHOM
MaccoBoii goneit (W) ero (B %)

3a4CT

2.5

YpaxHeHus c
HCIIOJIb30BAaHUEM MOHSTHS
«MOJIBY.
n=m/M, n=V/Np,
n= N/ Na

3a4€CT

2.6

BriBog Qopmynbl coenuHeHMA
10 MacCOBOM JIOJM  JJIEMEHTA

(8%)

3a4€CT

2.7

Haxoxnenne  monekynsipHOU
(hopMyIIbI ra3o00pa3HoOro
BEIIIEeCTBA, o €ero
OoTHOCUTENIbHOW TIoTHOCTH (D)
" W oamementa (B %);
OIpeJIeIeHue  MOJICKYJIIPHOM
dbopmynBl BemecTBa MO €ro
OoTHOCUTENIbHOW TI0THOCTH (D)
U M wumm ob0bemMa MPOaYyKTa
CTOpaHus; BBIUHCIICHHE
oTHocHuTenbHOU TwioTHOCTH (D)

3a4CT




o Mr ra3os.

Moayab 3. Bprumcienusi mo
XUMHUYECKMM YPaBHEHUSAM

10

3.1

Breraucnenus KOJIMYECTBA
TEIUIOTBI, MAacChl HCXOJHOTO
BEILIECTBA, MPOJIYKTa PEaKLUH,
BBIJCIISIONICHCS 28)471
pacxonyrouiencss B Ipouecce
9K30 — WIM JHAOTEPMHUYECKON
peakuuu

3a4CT

3.2

BrlunciaeHus 10 XMMHYECKHM
ypaBHEHHUSM M BeHIECTBA IO
W3BECTHOMY KOJUYECTBY
BEIIECTBA (omHOTO u3
BCTYIHUBIIIHUX, I
MOJIYYMBIIUXCSI B pe3yJbTaTe
peaKInm)

3a4€CT

3.3

Brrunciienune m mpoxykra
peaKuuu Korja BEIIecTBa B3SIThI
B BHJIE PAaCTBOPOB C U3BECTHOU
MaccoBOM noJien (%)
PacTBOPEHHOTO BEIIIECTBA;

3a4€T

3.4

a) Beoruncnenne obObema rasa
(mpu H.y) MOJIydaroulerocs mpu
B3aUMO/ICVICTBUH
oTpeeNeHHBIX UCXOIHBIX
BEIIIECTB;

6) Beoruncnenue oobema rasa,
TpeOyromerocs uis MOTy4YeHUs
ONPECIICHHOMN MacChbl
BEIIIECTBA;

B) Brruncnenue ob6bema raza
HEOOXOAUMOTO JUISI PEaKIHH C
oTpeaeNeHHbIM o0BeMOM
JPYyTOTo Ta3a;

3a4€CT

3.5

Brruucnenune BeIxoma MpoayKTa
peaxiuu (B %) OT TEOPETUIECKU
BO3MO>KHOTO;

3a4€T

3.6

Pacuersl 10  XUMHYECKUM
ypaBHEHUSM, €CIId OJIHO W3
HCXONHBIX BEIIECTB JaHO B
HU30BITKE;

3a4CT

3.7

Bprunciienne M mpopaykra
peakuuu 1o W3BECTHOW Macce
HCXOJHOTO BEIIIECTBA,
cojiepkaltyto onpeaeneHuyo W
MIPUMECEH.

3a4€T




Moayas 4. Pemenue 3 - 2 1
4 IKCNEPUMEHTAJIBHBIX  3ajad4.
KayecTBeHHOEe omnpeaesienune
HEOPraHU4eCKHUX BelleCTB
KauecTBenHOe omnpeAciIcHue 1
4.1 pea 3a4uer
KaTHOHOB
KagecTBenHOE omnpeAccHue 1
4.2 pea 3a4er
AHHUOHOB
KauecTBenHOe ompeecHue 1
3a4eT
rasoB
5 HUtorosas arrecramus 1 3a4eT

MaTepI/IaJILHO-TeXHI/I‘leCKI/Ie yYciaoBusd peajin3alilui NporpaMmmbl

JUia peanuzauuy nporpaMMbl HE0OX0IuM OOOpYIOBaHHBIM KaOWMHET XUMUH, Y4eOHO-
MeTOoAMYECKast M CIIPaBOYHAs JIUTEepaTypa, ydeOHUKU U COOPHUKH 3ajiay, JIEKTPOHHbIE yueOHbIE
0COOMST U PHUMKIIONEANU, TEXHUUECKUE CPECTBAa O0y4yeHUs (KOMIIBIOTEP, MYJIbTUMEIUIHBIN
IPOEKTOpP, KpaH), pa3laTOUYHbI Marepuan A HNPOBEAEHUS NPAKTUYECKUX, KOHTPOJIBHBIX U
CaMOCTOSITENIbHBIX Pa0OT, KOMIUIEKT IJIAKaTOB.

YuyeOHO-MeTOANYeCKOe o0ecTieYeHre POrpaMMbl
Jlnteparypa aJisl ydauuxcs
1. Xomuenko I'.I1. Xumus nns nocrynaromux B By3sl. M.: Beiciias mkomna, 1985.
2. Kysbpmenko H.E. Xumus As1s MIKOJIBHUKOB CTapIINX KJIACCOB U I MOCTYHAIOIINX B
By3bl. M. :JIpoda,1999.
Ky3nenoBa H.®. 3agaunuk 8-9 kiaccel.
Anuk6epona JI.IO. 3amauu o XUMUU € SIKOJIOTHYECKUM COACPKAHUEM.

~ow

Jluteparypa ans y4uress
1. Ky3smenko H.E., Epemun B.B. Xumus. 2400 3agau A MIKOJIBHUKOB M MOCTYNAIOIIUX B
BY3bl. — M.: lIpoda, 1999 (1 BCe moCIeyroIIie U3IaHus).
2. Kyspmenko H.E. Yuuce pemats 3agaun no xumun. — M.: IIpocsemenue, 1986.
3. Tmunaka H.JI. O6mas xumus. 24-¢ u3a., ucnp. - JI.: Xumus, 1985. - 702c.
4. Mapmanosa ['".JI. 500 3agau o xumuu. 8-11 knacc. — M.: U3par-mkona, 2000.
5. Xomuenko I'.I1., Xomuenko WU.I'. COOpHUK 3a/1a4 IO XUMHH JIJIs1 TOCTYTAIOIIMX B BY3bl. — M.:
Hosas Bonna, 1996.

3J'IeKTp0HHBIe PECYpPChI:

[Tnomanka (https://sochisirius.ru/) opraHu3yeT BCEpPOCCHUICKHI KOHKYPC MPOEKTHBIX
«Cupuyc» paboT, a Takke MPOBOIUT 00pa30BATEIbHBIC MPOTPAMMBI IS TIEAaroroB

" y‘-IC6HLIC CMCHBI JIA 06y‘-IaIOIJ_II/IXC}I, (byHKI_[I/IOHI/IpyeT BI/II[COJ'ICKTOpI/I
(https://sochisirius.ru/video lectures/2).

[Moptan (https://www.lektorium.tv) B OecrmaaTHOM JOCTyIE MpPEIIAraioTCs
«JIekTopuym» cnenytomue Kypebl: «lllkonbHas Xxumusi — npocTasi U1 UHTEpecHas» (Kypc
Bener Epémmn B.B., mpodeccop DPI'BOY BIIO «MockoBckuit
l'ocynapcrBenHbIf YHuBepcurer HM. M.B. JlomoHocoBay),
«Heopranmdeckass Xumusi U 3KOIOTHs», «OCOOCHHOCTH TOATOTOBKU K
OJIUMITNAAM o XUMUN, «"eHnaabHOCTb. OnapeHHOCTb.

HOCpe)ICTBeHHOCTB», «ITogroToBKka © IMPOBCACHUEC IIKOJIBHOTO JTalia
BCCpOCCHﬁCKOﬁ OJIMMITHUAOBI» (Kpr IIPOBOAUT ]_[CHTp Ileparorundyeckoro



http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9_%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
https://sochisirius.ru/
https://sochisirius.ru/video_lectures/2
https://www.lektorium.tv/

MacrepctBa r. Mockga).

ITopran
«HaHnomerp»

(http://www.nanometer.ru) B GecriaTHOM JOCTYIIE MPEAIaracTcs Cepus
OTKpPBITBIX JIEKIIMM M MAacTep-KJIacCoB Ipernonasareiied MOCKOBCKOro
l'ocynapcrBennoro  YuuBepcutera uM. M.B. JlomoHocoBa 110
HampaBiieHusM: «OOmass W HeopraHudeckasxumus», «Hanoxumusy,
«CoBpeMeHHbIE MaTepUalIbl U UX UCIOIb30BAHUE).

JunpgakTuueckue
MaTepuabl K
JIEKIUASIM

http://www.nanometer.ru/2011/09/17/obshaa i neorganicheskaa hi
mia 261874.html.

CaiilTe XMMUYECKOTO
dakynabTeTa
OI'bOY
«MoCKOBCKHIT
I'ocynapcTBeHHbBII
YHUBEpPCUTET WM.
M.B. JlomoHOCOBa»

BIIO

http://www.chem.msu.ru/rus/weldept.html pasmemensr marepuansi,
KOTOPBIE IIOMOI'YT I€aarory OpraHn3oBaThb pa60Ty II0 IMOATOTOBKE K
HpeI[MeTHBIM oJluMIIMagaM, a TaKXK€ IIOBBICUTH KBaJII/I(i)I/IKaI_II/IIO 110
PEIICHUIO TBOPYCCKUX 3a4a4
(http://www.chem.msu.ru/rus/elibrary/welcome.html).

IImomanka
«YHHUBEPCADUYM»

(http://universarium.org/catalog) npemaraer OTKpbITbIE MacCOBBIC
oOpa3oBaTeNnpHble Kypchl JUIsl THenaroro  u  oOywaromumxcs/lis
oOyuaroluxcsl MpeagaraloTcs Ciaeayrole Kypchl €CTECTBEHHOHAYYHON
HalpaBJICHHOCTH: «BBeneHne B HaHOTexHonoruw», «Kocmuueckas
ouonorus», «XuMua — ToNe3Has u Oecnone3Has» (Kypc Bener Epémun
B.B., mpodeccop ®I'BOY BIIO «MockoBckuii ['ocynapcTBeHHbINH
VYuusepcurer uM. M.B. JlIomoHOCOBa»), «@U3MKa Ha KOHYHUKE MATBLEBY.

Pe3yabTaThl 00yyeHus

OO0yyaronuiicsi, OCBOUBIINK IPOrpaMMy, JOJHKEH
1. U3 pa3nena HEOpraHWMYECKON XMMHUHU 3HATD:
® OCHOBHBIE KJIACChl COCAMHEHUMN: OKCHUJIOB, KHCIIOT, OCHOBAHUM, COJIEH; UX CTPOCHHUE M

CBOICTBA;

CHOCOOBI MOJTYyYEHHUS] HEOPTaHUYECKUX COEIMHEHU;
HOMEHKJIaTypy;
MEePUOINYECKHUI 3aKOH U IEPUOUYECKYIO CUCTEMY:

® OCHOBHEBIC 3aKOHOMEPHOCTH B U3BMCHCHHN U CBOMCTB 3JIEMEHTOB B UX COGHHHGHHﬁ.
2. U3 pa3aena aHaTUTHYECKON XMMUH 3HATD:
® KAauyeCTBEHHBIE PEaKIMH, MCIOJB3YIOIIMECS A OOHapy)KeHUs KaTHOHOB M AHUOHOB
HEOPraHWYECKHUX COJIEH;

¢ YMCTb IHPOBOJUTH CTCXUOMCTPHUYCCKUC PaACYCTHI

1 TI0JIb30BAaTBCA JaHHBIMHU IIO

KOJIMYECTBEHHOMY aHAlIM3y OMUCAHHBIX B 33]]a4€ BEIECTB.
3. U3 pa3znena opraHu4ecKoil XMMUU 3HATh:
® OCHOBHBIE KJIACCHI OPTaHUYECKUX COSTMHEHUN: aNKaHbl, TUKIOATKAHBI, aJTKEHBI, AIKUHBI,
apeHbl, AMUHBI, CITUPTHI, KAPOOHHUIILHBIE COSTUHEHNUSI, KAPOOHOBBIE KUCTOTHI.
4. U3 paznena puznueckord XUMUHU 3HATH:

® CTpOCHHUC BCIICCTBA:

CTPOCHUC aToMa H©W MOJICKYJIbI, THIIBI H XapaKTCPpHUCTUKHU

XUMHYECKON CBSI3U; 3aKOHOMEPHOCTU IPOTEKaHMsI XMMMUYECKHX PEAKLUN: OCHOBBI
XUMHUYECKON TEPMOJUHAMUKH U KUHETUKU.
5. JUiga  peann3alid  SKCIEPUMEHTAIBHOIO Typa HMEThb IPAKTUYECKHE HAaBBIKH,
HeoOXoauMble JUIsi paboOThl B XMMHUYECKOH J1abopaTOpHH: B3BELIMBaHUE (aHATUTHYECKHE



http://www.nanometer.ru/
http://www.nanometer.ru/2011/09/17/obshaa_i_neorganicheskaa_himia_261874.html
http://www.nanometer.ru/2011/09/17/obshaa_i_neorganicheskaa_himia_261874.html
http://www.chem.msu.ru/rus/weldept.html
http://www.chem.msu.ru/rus/elibrary/welcome.html
http://universarium.org/catalog

BEChI); HM3MEPEHHE OOBEMOB JKUIKOCTEH C MOMOIIbI0 MEPHOTO IWIMHIpPA, THIMETKH,
OIOpETKH, MEPHOH KOJIOBI;, IPUTOTOBJICHUE PACTBOPA U3 TBEPJOTO BEIIECTBA H PACTBOPUTEITS,
CMEIIMBAaHUE W Pa30aBlieHUE, BHINIAPUBAHUE PACTBOPOB; HATPEBAHHUE C TIOMOIIBIO TOPEIIKH,
ANEKTPUYECKONW IUIMTKH, CMENIMBAHWE M IEPEMEIIMBAHUE >KUIKOCTEH, HCIOJIh30BaHUE
MarHUTHON MEIIAJIKH, MCIIOJIb30BAHKUE KAIEIbHOW U JCIUTEIBHON BOPOHOK; (PHILTPOBAHUE
yepe3 IUIOCKUM OyMaKHBIH (QUIbTp, PUIBTPOBAHUE Y€pe3 CBEPHYTHIM OyMaKHBIN (PHIIBTD;
MIPOMBIBaHHE OCAJIKOB Ha (DUIIBTPE, BBICYIIMBAHUE OCAIKOB HA (QUIIBTPE.

Ilepeyensb BONMpocoB, BHIHOCHMBIX HA aTTECTAINMIO B (hopMe 3a4eTa, IK3aMeHa HIIN
TeCTHPOBAHUSI, PeKOMeH/IyeMble TeMbI ped)epaToB

Pemienue 3amgau no reme «DJIEKTPOIU3H

Pewmenne 3anay no remam «CKOPOCTh XUMHUECKOW PEAKLIMH

Pemenue 3agau no reme «XMMHUUYECKOE PAaBHOBECHE.

Pemenune 3agau TepmonnHamuka

Pemienue 3agau ¢ mpou3BOACTBEHHBIM COJEPKaHUEM

Pelenue 3a1ay 3K0J10rM4E€CKOr0 CoJIepKaHus

Pemenue 3agau Ha cmecu

[Tpumepsl perieHue 3a7a4 yCI0KHEHHBIX 1 KOMOMHUPOBAHHBIX

3ajaun Ha Ta30BbIE CMECH

0. 3ajaun Ha METAJNIMYECKHUE IACTUHKHU

11. 3amauyn, IpH PEIICHUH KOTOPBIX CJIEIYET COCTaBISTh aITeOpPadecKyl0 CUCTEMY
yYpaBHEHUU

12. OKCepUMEHTAJIbHBIE 33/1a41

BOoo~NohR~wWNE

OuneHka ypoBHSI 0CBOEHHSI IPOrPaMMbI

OneHka ypoBHS OCBOEHHS IPOIPaMMBbI OCYILECTBISETCS aTTECTALlMOHHON KOMHUCCHEN T10
nATHOANTIBHOM cucTeMe.

B oOmeM ciyuae OneHKa MOMKET OCYIIECTBIATHCA Ha OCHOBE OaJllIbHO-PEHTHHIOBOMN
cuctembl. B aToM ciyuyae naercsi onmucaHue OalljioB, HA4uMCISEMBIX Ha IPEITyCMOTPEHHbIE
IpOrpaMMoOil BUIOB paboT, a TaK)Ke KPUTEPUEB OLIEHKHU (II€peBOJa PEUTUHIOBOM CyMMBI 0aiioB
B JICMCTBYIOLIYIO MATHOAIBHYIO CHCTEMY OLIEHOK) MMPOU3BOIUTCS B COOTBETCTBUH CO ILIKAJIOM:
OneHka ypoBHSI OCBOEHMSI IPOrPaMMBbl OCYILECTBIISETCS aTTECTAlMOHHON KOMUCCUEH € ydyeToM
BBITNIOJTHEHMS Ka)KJIOTO MOAYJIS M CAAYU 3a4eTa:

Moayns 1. OcHoBHple | [TocenmaeMocTs He  HWKe | 3adeT — He 3a4erT.
xumudeckne  rmoHathg  u | 80%, aKTHBHOCTH Ha
3aKOHBI 3aHATHUAX.
Monayns 2. Beruucnenue no | [locemaemocth He  HWKE | 3adeT — HE 3a4er.
aCYETHBIM opmynam, | 80% aKTUBHOCTD Ha
b 9

MPUMEHSIEMbIC TIPU PEIICHUU | 3aHSATHUSX.
3ajaq
Moayis 3. BEMHCIEHHS 110 ITocemaemocTh He HMKe | 3adeT — HE 3a4erT.

Y ) 80%, aKTUBHOCTh Ha
XUMHUYECKUM YPABHEHUSM

3aHATHUAX.

Moayns 4. Pemrenne | ITocemaeMocTh He  HMKe | 3adeT — He 3a4erT.
AKCIIEPUMEHTANbHBIX  3amad. | 80%, AKTUBHOCTh Ha
KauectBenHoe omnpeneneHue | 3aHATHUSX.
HEOPTraHUYECKHUX BEIIECTB




«METO/JbI PEHIEHUA OJIMMITNAZHBIX 3ATAY 110 XUMHHN

Coaeprxanue nporpaMmbl

Y4eOHo-TeMaTHYeCKHUil IJIaH
JTOIOJIHUTEIbHOI 001eo0pa3oBaTe/ibHOM (001epa3BUBAKOLEN ) [IPOrpaMMbl

10—11 kaaccenl

Ne Bcero, B Tom uuce:
n/m | HaummeHoBaHWe MoyIei, qac.
pa3aeloB, TeM
Jlexuuu | Ilpaktuye | CamocTosATenb dopma
CKHE Has pabora KOHTPOJIS
3aHATHS | (TUCTAHIIMOHH
(cemunap | oe oOyueHue)
BI),
MpaKkTHyIeC
KHE
paboThI
. | Mooynwv 1 « Memoowt 10 3,5 4 2,5 3a4yer
peweHus 0OIUMRUAOHBIX
3a0a4 no usuueckou
Xumuuy
1.1 | DnexTpoxumus 1 1 - - -
1.2 | Pemenue 3amay 1o 15 - 1 0,5 -
.| DIEKTpOXUMHH.
1.3 | Xumnueckas 1 1 - - -
. | TepMOIMHAMUKA
1.4 | Pemenne 3agad mmo 15 - 1 0,5 -
. | TepMOIMHAMUKE
1.5 | XuMnyeckass KUHETHKA 1 1 - - -
1.6 | Pemenne 3agau mmo 15 - 1 0,5 -
XAMHYECKOW KHHETHKE
1.7 | CBoiicTBa pacTBOpOB 0,5 0,5 - - -
1.8 | Pemrenne 3ama4d Ha 2 - 1 1 3a4eT
: pacTBOpPBI
Il. | OnHOAHEBHBbIN TPEHUHT. 3 - - -
11 | Moayab 2 «Memoowt 3 1 1 3auer
peuienus 0TUMNUAOHBIX
3a0au no HeoOP2aHUYecKoll
XUMUu»
2.1 | OcHOBBI KOOPIUHAIIMOHHOM 3 1 1 1 3auer
XUMUH
IV | Moodyns 3 « Memoowt 7 2 5 - NnpaKTuyec
peuienus 0UMNUAOHBIX Kasi padora
3a0au no AHAAUMUYECKOU
XUMUU»
3.1 | OCHOBBI KaY€CTBEHHOIO 1 1 - - -
. | ananuza
3.2 | Pemenue 2 - 2 MPaKTHUYECK




IKCIIEPUMECHTAIBHBIX 3314
Ha UICHTU(UKAIIHIIO
HEOPTaHUYCCKUX U
OpPTaHWYECKUX BEIICCTB

ast pabota

3.3 | OCHOBBI KOJIMYECTBEHHOTO 1 1 - - -
.| ananmza
3.4 | KonnuecTBeHHBIN aHAN3 3 - 3 MPaKTHYECK
HEOPraHMYECKUX U ast pabota
OpPraHMYECKUX BEIIECTB
V | UtoroBasi arrecranus 2 - - 2 3a4er
Hroro 25 6,5 13 5,5
Y4yeOHas nporpamma
JAONOJIHUTEIbHOM 001e00pa3oBaTe/ibHOI(001epa3BUBalONIeii) IPOrpaMMbl
«PEHHIEHUE OJIUMITUAJTHBIX 3AJAY 11O XUMHUWN»
10-11 kJaaccsl
Ne | HaummenoBanue Monyis, pa3ieiioB U TEM Conepxanue o0ydeHHS
/a (o TeMaM B TUJAKTHYECKUX €IMHMIIAX ),
HauMEHOBaHME Ja00PaTOPHBIX PabOT, MPAKTUIECKUX
3aHSATUN (CEMHHAPOB),
TEMaTHKa CaMOCTOSITENTbHOM pabOThI
1 2 3
1. | Mooynv 1 «Memoowt pewienusn
OIUMRUAOHBIX 3A0ay NO (huzuueckou
Xumuuy
1.1. | Dnekrpoxumus OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC peaxIuu.
CraHIapTHBI  OKHCIUTEILHO-BOCCTAHOBHTEIBHBIN
NOTEeHIUAN. DJIEKTPOXUMHUUYECKUN PpsI HaMpsHKEHUN
METAJUIOB. JIEKTPOJU3. DIIEKTPOJIU3 PaCIUIaBOB
CoJIe, OKCHJIOB M LIEJIOYEH.
1.2 | Pemenwue 3a1a4 1mo 3JIEKTPOXUMUHU ANTOPUTMEI pEIICHHS 32124 110 JIEKTPOXUMUHU.
3aaun Ha TUIACTUHBL. 3a/1a4M Ha DJIEKTPOIIU3.
1.3. | XuMudeckasi TepMOTMHAMUKA TennmoBou ahdexr XUMHYECKON peaKkuuu.
TepMmoxumuueckoe ypaBHEHHUE. CrangaprHas
SHTAJIBINS ~XUMHUYECKOW  PEaKIUU.  DHTAIBIHS
0o0pa3oBaHUsl XUMUYECKOTO COCTUHEHUS, SHTAIBITUS
XUMHUYECKON CBSI3H. OHTaIBIH CTOpaHHUS
XUMHUYECKOro coequHeHus. 3akoH ['ecca.
CraHgapTHass OSHTPOIUS XUMHUYECKOW  PEaKIIHH.
Kpurepun CaMOIIPOU3BOILHOTO MPOTEKaHUS
XUMHUYECKOM peakuuu. Oueprus [ubbca u eé
3aBUCHMOCTh OT  TEMIIepaTypbl W  JaBJICHHS.
KoHcranTa paBHOBecHs.
1.4. | Pemenue 3a1a4 mo TepMOJMHAMUKE AJNTOPUTMBI peIlIeHus 3a7ad 10 TePMOJUHAMUKE.
Pacu€r oSHTambmMM  XMMHYECKOM  peakuuu C
MOMOIIIbI0 3aKoHa l'ecca W cCleACTBUH M3 HEro.
3amaul ¢ UCIOJIb30BAHUEM MOHATHH «QHTPONUSI» U
«oHeprust [ mé6cay.
1.5. | Xumuueckast KWHETHUKA OnpeneneHne CKOPOCTH XUMHUYECKOM  pPEaKIWH.

Cpennsis M ucTtuHHas ckopocTb. KuHeTmueckoe
ypaBHEHHE XUMHUYECKOH peakluu.
3aBHCHUMOCTb CKOpPOCTH XMMMUYECKOH peakluu OT




KOHIICHTPAIIU! pearupyrommx BCIIICCTB.
3aBUCUMOCTh CKOPOCTH XHWMHYECKOM pEaKUUu OT
TEeMITepaTypHhI. YpaBHeHue Bant-T'odda,
TEMIEPATyPHBIN KO3 PHUIUEHT Bant-T'odda.
VYpaBHeHUEe AppeHuyca, SHEPTHs aKTUBAIIHH.

I'omorenHslit u reTePOreHHbIN KaTajus.
KarammzaTopbl. UTHruOUTOpPHI.
1.6. | Pemmennie  3amad 1O XMMHYECKOH | AITOPUTMBI  peIICHUS 3aJad 10 XUMHUYECKOH
KHUHETHKE KMHETHKE. 3a/1a4i Ha XMMHYECKOE PAaBHOBECHE.

1.7. | CsoiicTBa pacTBOpOB PactBopbl. CrniocoObl BbIpaXKEHMsI KOHILIEHTpalUH
pactBopoB. Ilepecuer oaHOro BHJa KOHLIEHTpalUUU
pactBopa B JIPYTOM. PactBopuMoOCTS.
Kpucramuzanus u3 pactBopa coJiei.
IIpurorosnenue pacrBopoB. IIpaBwio cmemenus
pacTBOpoB. Peaknuu B pactBopax. CMecH BEIIECTB.

1.8. | Pemenue 3aad Ha pacTBOPEI OnpeneneHue  MaccoBbIX — JOJE€M  BEIIECTB B
pacTBopax. Pacuer KOIMYECTBEHHOrO  COCTaBa
cmeceil. OCOOCHHOCTH pelIeHus] 3aJad Ha Ta30BbIC
CMECH.

IIpakTHueckue 3aHATHS Pemenne 3amau.

CamocTtosrenbHas pabora M3yueHne KOHCIIEKTOB M MPUMEPOB PEIICHUS 3aa4.

Hcnons3yemsble oOpa3oBatenbHble | TexHoyorus auanora, TEXHOJIOTHSI Pa3BUBAIOLIETO

TEXHOJIOTUH oOyuYeHHUsl, TEXHOJIOTUS MPOOJIEMHOIO MBIIUICHHUS,
TEXHOJIOTHS] KpUTHYECKOTO MBIIIJICHUS

Dopmbl 3aHITUI Jlekuug-nuanor; JEKUUA-NPAKTUYECKOE  3aHATHUE;
NPaKTHYECKOe 3aHATHE; OOMEH MaTepuajaMHu 4depes
BE0-PECYPCHI.

2 Mooyne 2 «Memoowr  pewienusn

OJIUMRUAOHBIX 3a0au no

HEeOP2aHUYECKOU XUmMuu)

2.1. | OCHOBBI KOOPIMHAITMOHHON XUMHUHU Koopaunarmmmonnast teopusi Bepnepa. OcHOBHbIE
MOHATUSA KOOPJAMHALIMOHHOM XUMUU:
KOMILJIEKCOOOpa30BaTeb, JIMTAH/bl, BHYTPEHHSS U
BHEIIHSAS  cdepbl, KOOPAMHALMOHHOE  YHCIIO,
JNEHTATHOCTh  JINTAHJOB.  BHYTpPUKOMILJIEKCHBIE
coenquHeHUs (xenatbl). [lomuaeHTaTHBIE ITUTAHIBL.
Homenknarypa KOMIUIEKCHBIX COETUHEHHH.
PaBHOBecus B pacTBopax KOMILJIEKCHBIX
coennHeHn. KoHCTaHTa yCTOMYHMBOCTH.

[IpakTuueckue 3aHATUS Pemrenue 3a1au no KOOpAMHAITMOHHOW XUMUHU.

CamocTosTenpHas pabora W3yueHre KOHCIIEKTOB ¥ MPUMEPOB PEIICHUs 3aad.

Hcnonb3yemsie oOpa3oBatenbHble | TexHolorus auanora, TEXHOJIOTHSI DPa3BUBAIOLIETO

TEXHOJIOTHH o0y4yeHHs

DopmbI 3aHITUI Jlekuuga-nuanor; JEKIUA-NPAKTUYECKOE  3aHSTHUE;
0o0MeH MaTepuallaMH yepe3 BeO-pecypehbl.

3 Mooyne 3  «Memoodwt  pewienus

OJIUMRUAOHBIX 3a0au no
AHAMUMUYECKOU XUMUU)

3.1. | OCHOBBI KAUECTBEHHOI'0 aHAIN3a CrocoObl  TIPOBEICHHS KAYECTBEHHOTO aHAJIM3a.
JpoOHBIE ¥  CHUCTEeMATHYECKUW  KaueCTBEHHBIH
aHaJIM3 HeopraHW4eckux HoHOB. KauecTBeHHBIE




p€akuu HCEOPraHMYCCKUX KaTHOHOB KW AHHWOHOB.
AJIFOpI/ITMLI peumicHud 3aJa4 10 Ka4CCTBCHHOMY
AHAJIM3Yy HCOPraHMYCCKUX BCHICCTB.

3.2. | Pemienne 3KcnepUMEHTANBHBIX 3a1ad Ha | [IpakTtudeckas pabora «OO0HapyxeHne
UJICHTU(QUKAIIMIO HEOPraHWYECKUX U | HEOPraHMYECKUX KATHOHOB M aHUOHOB B BOJHOM
OpPraHUYECKUX BEIIECTB pacTBope».

[IpakTrueckas paborta «O0HapyxeHHE
OpPTraHUYECKUX BEUIECTBY.

3.3. | OCHOBBI KOJIMUYECTBEHHOTO aHAIIN3a Metoapl  KonmuyecTBeHHOro  aHanm3a. OCHOBBI
TUTPUMETPHUECKOTO aHATTN3A.
KucinotHo-0cHOBHOE TUTPOBAHHUE.
Kommiiekconomerpuueckoe TUTPOBAHHUE.
OKHUCIIUTEIIEHO-BOCCTAHOBUTEIEHOE TUTPOBAHUE.
ANTOPUTMBI pelIeHUs 3334 MO0 KOJIUYECTBEHHOMY
aHaIN3y

3.4. | KonmyecTBeHHBIN ananu3 | [Ipaktudeckas pabora «OmnpeneneHue BeEUIECTB
HCOPraHMYECKUX W OPraHMYECKHX | METOJOM KHCIOTHO-OCHOBHOT'O THTPOBaHUSIY.
BELIECTB [IpakTuueckass pabora «OmpeneneHue BEIIECTB

METOJIOM KOMIUIEKCOHOMETPUIECKOTO TUTPOBAHHUSI.
[Ipaktuyeckas pabora «OnpeneneHne BEIIECTB
METO/IOM OKHCITUTEIIbHO-BOCCTAHOBUTEILHOTO
TUTPOBAHUSD.
[IpakTuyeckue 3aHsATHsI Penienue 3aa4. BeinosiHeHNe MPaKTHYECKUX padoOT.
CamocrosiTenpHas pabora M3ydeHne KOHCIIEKTOB ¥ MPUMEPOB PEUICHHUs 3aad.
Hcnonb3yemblie oOpa3oBatenbHbie | TeXHOIOTHS AHMAaIora, TEXHOJIOTHS Pa3BHUBAIOIIETO
TEXHOJIOTHH O00y4YeHHs, TEXHOJOTHS MPOOJIEMHOTO MBIIIICHHUS,

TCXHOJIOTHUA KPUTHYCCKOI'O MBIIIJICHU S

DopMBI 3aHATUI

Jlekuusi-muanor;  JIEKIUS-MPAaKTHYECKOe  3aHATHE;
MPaKTHYECKOe 3aHATHE; OOMEH MaTepualaMHu depes
BeO-pecypchl.

MarepnanbHO-TeXHUYECKHE YCJIOBUS PeaTu3alii NPOrpaMMbl

Jis peann3anuu MporpaMMmbl HEOOXOJUM OOOpPYIOBAHHBIM KaOMHET XMMHUH, y4eOHO-

MeTOouYecKas U CIpaBOYHas JIUTEpaTypa, yAeOHUKH U COOPHUKH 3aj1a4, HNEKTPOHHbIC yueOHbIE
NOoCOOMS U PHIMKIIONENINH, TEXHUUYECKHE CPEICTBA 00ydeHMs (KOMIBIOTEP, MYJIbTUMEIUIHBIN
MPOEKTOP, SKPaH), pa3aTOYHBIA MaTepHal Uil MPOBEACHUS MPAKTUYECKUX M CAMOCTOSITENbHBIX
paboT, KOMIUIEKT IJIaKaTOB.

Y4eOHo-MeTOoAMYECKOE 00ecnieYeHHe TPOrpaMMBbl

1. YypanoB C.C., llembsiHOBHY B.M. Xumuueckue oJMMIIHAIbI HIKOJBHUKOB. — M.:
3uanue, 1979.

2. bensix 3./0. IIpoBogum xumudeckyro onmumnuany. — [lepmb: Kankubiil mup, 2001.

3. Jlyaun B., TionskoB U., Apxanrensckas O. Xumusa. Bcepoccuiickue onmMmuazbl.
Bemyck 1. (Ilate konen) / [lox pen. akan. Jlynuna B. B. — IIpocsemenune Mocksa, 2010.

4. Jlynun B., TronpkoB U., Apxanrensckas O. Xumus. Bcepoccuiickue onummuaisl.
Bemyck 2. (Ilate konen) / [lox pen. akan. Jlynuna B. B. — IIpocsemenue Mocksa, 2012.

5. 3agaun Bcepoccuiickoil onuMnuazsl mMKOILHUKOB 1Mo xumuw/ [Tox obmiel penakiueit
akanemuka PAH, npodeccopa B.B.JIynuna / O. Apxaunrensckas, 1. TronbkoB, A. XKupos u nip.
— Dx3ameH Mockaa, 2003.



6. BcrynurenbHble 3K3aMEHBI
yHuBepcuteta. YueOHoe mocobue / H. Kyspmenko, B. Tepenun, O. PepkoBa u np. —

n oJuMiMajgbl II0 XHMHH:

N3 natensctBo MockoBckoro YHuBepcurera Mocksa, 2011.

7. Jleencon UN. Kak u mnouemMy HOPOUCXOIAT XUMHYECKUE PEAKIUU. IJIEMEHTHI

XUMUYECKON TepMoIMHaMUKu U kKunetuku. — WJI Mnrennekt Mocksa, 2010.

8. Kpectunun A.H. 3agaum nmo xumuu. Het Huuero mpome. 8—11 kmacc. M.: I'erxep,

1998, 92 c.

9. Kyspmenko H.E., Epemun B.B., IlonkoB B.A. Hauana xumum Jyisi MOCTymaronux B

BY3bI 16-€ u311., TOMOTHEHHOE 1 niepepadboranHoe M. : Jlaboparopust 3HanwmiA, 2016

10. Jlucunwia A.3., 3efihpman A.A. OdueHb HeCTaHAAPTHBIE 3a7aun 1o XuMuu. [lox pen.

npodeccopa B.B. Epémuna. M.: MITHMO, 2015

11. Jlopoukun B.H.. m np. Xumusa: cOOpHUK onuMnuamHbix 3amad. LIIKonbHBIA U

MYHHIIMITATBHBINA dTansl. - PoctoB H//1: Jlernown,2013

DNEeKTPOHHBIE PECYPCHI:

Hanpasnenue Kpatkas annoranus. Aapec
OnumnuaHbie ApXWuB 3a/1a4 ¥ PEIICHUN PETMOHATIBLHOTO U 3aKJIFOYUTEIILHOTO JTara
3aJIaHMS. Bcepoccuiickoit omumnuans! http://www.rosolymp.ru/
[TpakTUKyMm 11t DNEKTPOHHBIN MPAKTUKYM JIJISl TIOJTOTOBKH K OJIMMITHAIAM
[I0JITOTOBKH. http://www.niic.nsc.ru/education/problem-book/
YueOHbIE OnekTpoHHas OMOIMOTEKa yueOHbIX MaTEpHaIOB M0 XMMHHU [TOpTaia
MaTepHuabl. “ChemNet”http://www.chem.msu.ru/rus/elibrary/
OnumnuaaHbie ApxuB 3a1a4 Ha nioprajie «OIUMITHA/IbI 7151 ITKOJIHHUKOBY
3aJ[aHus. https://olimpiada.ru/

YyebHoe 1ocobdue
JUTS TIOATOTOBKHU K

CTaHI[apTHbIe AITOPUTMBI PCIICHUA HCCTAHAAPTHBIX XUMHWYCCKUX 3a/1av:
VYuebHoe mocodue JJI1 IOATOTOBKH K OJIMMITHAAaM IIKOJIBHUKOB I10

OJINMIIHAJAAM xumun. M., Xumnueckuit ¢pakynsrer MI'Y um. M. B. JlomonocoBa
http://www.chem.msu.su/rus/school/svitanko-2012/fulltext.pdf

Dioc" - http://www.eidos.ru/olymp/chemistry/

BCEPOCCUMCKHE

JAUCTAHIIMOHHBIC

9BPHUCTUYCCKUC

OJIMMITHA/IbI 11O
XUMHUHU

TpeGoBanus k pe3yjJbTaram 00y4eHust

OO0yuaromuiics, OCBOMBIIUI IPOrpaMMy, JOJKEH:

3HATb:

® CMBICII OCHOBHBIX ITOHSTHI Kypca,

® [TPUEMBI 1 MECTOABI PCIICHUA PA3JIMYHBIX TUIIOB XUMHUYCCKUX 3aaa4,
® OCHOBHBIC (1)OpMy.]'H)I 1 3aKOHBEI, IT0 KOTOPBIM ITPOBOJATCA paCyYCThI,
® CTAHJAPTHBIC AJITOPUTMEBI pCIICHUA 3a/1a4,

yMeTh:

® OCMBICIIMBATh U MTPE0OPa30BBIBATH MMOJYUYEHHYIO HHPOPMALIUIO;
e pelaTh 3a/1a4M pa3InYHbIMU CIIOCO0aMH;
® [PECTaBIATH CYITHOCTh OMMCAHHBIX B 3aJla4€ MPOLIECCOB;

® BUJICTh B3aWMOCBA3b IMPOUCXOAAINNX XHUMHUYCCKUX HpeBpaHIeHI/Iﬁ

YHUCJICHHBIX MapaMETPOB CUCTEMBI, OITMCAHHBIX B 3a1a4€;
® HAXOJUTh, UCIIPABJIATL U aHAJIU3UPOBATDH OIIIMOKHU B OTBETAX 3aﬂaHHﬁ;

® YCTAHABJIMBATL MNPHUYUHHO-CJICACTBCHHLIC CBA3UM MCKAY COCTAaBOM,

OonbIT MOCKOBCKOTO

U W3MEHEHU

CTPOCHHUEM,


http://www.eidos.ru/olymp/chemistry/

CBOMCTBaMHM BEIIIECTB;
BJIaJIeTh CJEYIOIUMHA HABBIKAMMU:
® OLICHUBATH JIOTHYECKYIO PABUIBHOCTD PACCYKICHUM;
® IIPOBOJIUTh XUMHUYECKHUI SKCTIEPUMEHT; HA0JIt01aTh, OOBSICHATH U JICJIaTh BHIBOJIBI,
® UCITOJIB30BATh MIPUOOPETECHHBIC 3HAHUS B HECTAHIAPTHOM CUTYAIUH.

IlepeuyeHb BONpPOCOB, BLIHOCUMBIX HA aTTecTalluI0 B popme 3auera
3ajaun Ha IJIACTUHEL.
3aga4u Ha JIEKTPOJIU3.
Pacyér sHTanbMu XUMUYECKOW PEAKLIUH.
3agayn Ha XUMHYECKOE PaBHOBECHE.
OripezesieHre MacCOBBIX JI0JICH BEIIECTB B PaCTBOPAX.
PacdueT xomM4ecTBEHHOIO cOCTaBa CMECEH.
3ajaun Mo KOOPAMHAMOHHON XUMHUH.

NookrwnpE

OueHka ypoBHSI 0CBOEHNSI IPOTrPaMMbl
OreHka ypoBHSI OCBOCHHUS MPOTPAMMBbI OCYIIECTBIISIETCS C YU€TOM BBIMOJTHEHUS KaXI0TO
MOJyJIl ¥ CllayM 3ayera:

Monyne 1 «Memoowvr pewenus | [locemaemocts He Huxke 80%, | 3ader — He 3auerT.
ONUMNUAOHBIX 3a0ayu 70 | aKTUBHOCTDH HA 3aHSITUIX.
Qusuueckou xumuuy

Monyne 2 «Memoowvr pewenus | [locemaemocts He Huxke 80%, | 3ader — He 3auerT.
ONUMNUAOHBIX 3a0ayu 70 | aKTUBHOCTDH HA 3aHSITUIX.
HEOpeaHU4ecKou Xumuuy

Mooyne 3 «Memoowvl pewenus | Ilocemaemocts He Hinke 80%, | 3aueT — He 3a4erT.
ONIUMNUAOHBIX 3a0au 1o | aKTUBHOCTDb Ha 3aHATHSX.
AHATUMUYECKOU XUMUUY

Kpurepun oueHkH YpOBHSI TeOPeTHYECKOW MOATOTOBKHM YYAIUMXCH: COOTBETCTBHE
YPOBHSI TEOPETUYECKUX 3HAHUK O CHoco0ax pelieHus: pa3IuYHbIX THUIIOB 33/1a4, B TOM YHCIIE
YCIIO)KHEHHBIX; 00 OCHOBHBIX (DOpMyNax U 3aKOHAaX, MO KOTOPHIM MPOBOISTCS PacdeThl; O
CTaHJIAPTHBIX AJITOPUTMAX PELICHHUS 3a/1a4.

Kpurepun ouneHKH YpOBHSI NMPAKTHYECKOH MOATOTOBKHM YYalIUXCH: COOTBETCTBHUE
YPOBHSI Pa3BUTHS NMPAKTUYECKUX YMEHHUM pELICHUs Pacu€THBIX 3a/ad 110 XMMHUU U HABBIKOB
BBIXOJIAIIMX 32 PaMKH 00s3aTeNbHON y4eOHON MpOTrpaMMBbl, CBOOOJIbI BIAJCHUS XUMHUYECKHX
3HAaHWUM, YPOBHS II03HAHUs BEIUECTB M HUX CBOMCTB, CBS3M TEOPUU C NPAKTUKOW, YPOBHS
dbopMHUpPOBaHUS PAIMOHAIBHBIX TPUEMOB MBIIIUICHHUS.




