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PabGouas nporpamma
Kypca BHeypoUHOIi esiTeIbHOCTH
«OnuMnuagHas IOMIAIKA M0 MpeaMeTaM
U3y4yaeMbIM HA YIJIy0JIeHHOM ypoBHe (XuMus)»
Cpok ocBOeHHS: 2 To1a
(nna obyuaromuecs 10-11 kiaccoB)

KpacnooOck, 2026



Pabouas nporpaMMa Kypca BHEYPOUHOU AESATENbHOCTH «OJHMIHAIHASA NMJIOMIAAKA 110
npeaMeTaM U3ydaeMbIM Ha yriay0jeHHoM ypoBHe (Xumus)» s oOydaromuxest 10—11-x
KJIacCOB MyHHITMTIAIIEHOTO aBTOHOMHOT'O 001I1e00pa30BaTEIbHOTO YIPEKICHHS
HoBocubupckoro paitona HoBocubupckoit odnactu - nuuest Nel3 n. Kpacnoobcek, paspaborana
B COOTBETCTBHHU C TPEOOBAHUSIMMU:

e @enepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit

denepauuny;

e npukaza MunoOpHayku Poccuu ot 17.05.2012 Ne 413 «OG6 yTBep:kaeHUN
(henepanbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEeIbHOTO CTAHIAPTa CPEAHETO OOIIETO
00pa3oBaHUs»;

e [lIpuka3 Munnpocsemenus Poccun ot 12.08.2022 Ne 732 «O BHEeceHUU U3MEHEHUH B
(enepanbHbIi TOCYIapCTBEHHBIA 00pa30BaTEIbHBINA CTAHIAPT CPEIHETO OOIIEeTo
o0pa3oBaHuUsl, yTBEPKACHHBIN MPUKa30M MUHUCTEpCTBa 00pa30BaHUs U HAYKU
Poccuiickoit @enepanun ot 17 mas 2012 . Ne 413

e [Ipuka3z Munnpocsemenus Poccun ot 18.05.20.2023 Ne 371 «O06 yTBEpKIeHUH
(dhenepanbpHOI 00pa30BaTEIBLHOMN MPOTPaMMBI CPETHETO 0OIIETO 00pa30BaHU»;

e npukaza Munnpocsemienus PO ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsnka
OpraHU3ali U OCYLIECTBIEHUSI 00pa30BaTeIbHON AESITENILHOCTH 10 OCHOBHBIM
00111e00pa30BaTEeNBHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM IPOrPaMMaM Ha4aJIbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHET0 00IIEro 00pa3oBaHuUs»;

e C(CI12.4.3648-20 «CaHUTapHO-3MIUAEMHUOIOTHYECKHE TPEOOBAHUS K OpraHU3alusiM
BOCIUTAHUS U 00y4eHUs, OT/IbIXa U O3JOPOBIICHUS JETE U MOJIOJEHKI, YTBEPKIACHHBIX
MOCTaHOBJIEHWEM IIAaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTuBbI U TPEOOBAHUS K 00ECIIEUEHUIO
6e30macHOCTH U (MJTH) OE3BPEAHOCTH I YeJI0BeKa (PaKTOPOB Cpeibl OOUTaHUY,
YTBEPKJIECHHBIX IOCTAHOBJIEHUEM [NIABHOTO CAaHUTApHOro Bpauda ot 28.01.2021 Ne 2;

e yueOHoro rana BJ] cpemnero o6miero oopa3oBaHus, YTBEPKICHHOTO MMPUKA30M
MyHHUIIMIIaIFHOTO aBTOHOMHOTO 00111e00pa3oBareibHOro yupexaenus Hoocubupckoro
paiiona HoBocubupckoit oonactu - numes Nel3 1. KpacnooOck «O0 yTBep:kIeHHN
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CpEIHEro 0O0IIEero 00pa3oBaHUAY;

PaGouas nporpamma opreHTUpPOBaHA Ha IIeJIeBbIe PUOPUTETHI, CHOPMYITUPOBAHHEIE B
(dbenepanbpHOI paboyeit mporpaMMe BOCIIUTaHUS U B pabodeil mporpaMMe BOCTIMTaHHS
MyHHIMTIATPHOTO aBTOHOMHOTO 00111€00pa3oBaTeabHOro yupexaenuss HoBocuOupcekoro paiiona

HoBocubupckoii o6nactu - muues Nel3 . KpacHooOck.



AHHOTaAIUSA K paﬁoqeﬁ nmporpamMme 1o BHepr‘lHOﬁ JACATCJIBbHOCTH

Kypc

«OJuIMNIuaHAsA IVI0IIAAKA 110 MPeIMeTaM H3y4aeMbIM Ha yI1y0JIeHHOM
ypoBHe (XuMusi)»

COopHuK onuMnHaIHbIX 3a1a4 o xumun | T. [1. AxamoBuy, I'. M. Bacunsesa
2500 3amay o XUMHUH
Coopuuk 3anay u ynpaxHenuit no xumuu | H. E. Ky3emenko, B. B. Epémun
JUIS CPEJTHEU IIKOJIbI . I'. XomueHKO
XuMHg B TeCTax, 33Jjauax U
YIIPAXHEHUAX O. C. I'abpuensan
COopHUK 337124 ¥ yIIPaXXKHEHUH 110 XUMUHU
JUIS IOCTYNAIOIIUX B BY3bl I'.I1. XomyeHko

Knacc

10 -11

KomnuectBo
qacoB

34 (0.5 gyac B HeIEIIO)

ABTOpBI
COCTaBUTECIIN

M. A. Kene3HnoBa, yauTeib XUMHUH BBICIIIEH KBATH(UKAIIMOHHON KaTeTOPUH

[enu kypca

— pa3BUTHE JTUYHOCTU YYaIllerocs CPEeACTBAMHU XMMHH, IIOATOTOBKA €TI0 K
[IPOAOIKEHUIO OOYUEHHSI U K cCaMOpeaIn3alii B COBPEMEHHOM OOIIECTBE;

— npuoOpeTeHne yJallMMHUCS YCTOMUMBBIX HAaBBIKOB pEIIEHUS 3a/1ad
[TOBBIILIEHHOI'O U BBICOKOI'O YPOBHS CIIOKHOCTH 110 XHUMMH.

- pa3sBUTHE PA3HOCTOPOHHUX I103HABATEJIbHBIX MHTEPECOB 00Yy4aeMbIX,
OpHEHTAIMsI WX Ha HIMPOKUUA BBHIOOP Hpodeccuid, CBA3aHHBIX C XUMHUEH U €&
IIPWJIOKEHUSMHA Ha IPAKTHKE, IOArOTOBKAa K osMMnuajgam: Bceepoccuiickoin
OJIMMITHAJIC IIKOJIBHUKOB, BCecMOMPCKON OTKPBITONW ONMMITMA/AE IIKOJILHUKOB,
peruoHanbHol onummuane «bymyiee Cudupmny;

— pa3BUTHE  IIO3HABATEIBHBIX  HMHTEPECOB,  WHTEIUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpolLiecce peleHus] XUMUYECKUX 3a/1a4, TOATOTOBKA
K TOCY/IapCTBEHHOU NTOroBoi arrectauuu B hopme EID.

Crpykrypa
Kypca

Conepxanue Kypca

10 kmace

BBenenue 1u

YrieBogopoibl S 4

Kucnoponconepxkaiue opraHu4ecKue COeIUHEHHs 7 4
A3oTco/iepKalle OpraHndecKrue BeniecTna 4 4

11 xaacc

Beenenune. Ctpoenue Bemectsa 3 u
XUMUYECKUE PEAKLUU S5 4
BemectBa u ux cBovictBa 9 1

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
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1.1 JInyHOCTHBIE pe3yJIbTaThl

VY oOy4arommxcs

Oynyr
chopmMupOBaHBI

. MUPOBO33PECHHE,  COOTBETCTBYIONIEE COBPEMCHHOMY  YPOBHIO
paSBI/ITI/ISI HaYKI/I, 3HAYNMOCTHU HaYKI/I, TOTOBHOCTH K HayLIHO-TeXHI/ILIGCKOMy
TBOPYECTBY, BIIAJIECHUE JOCTOBEpPHOW uH(POpManued O TepesoBBIX
JOCTH)KEHMSIX M OTKPBITHUSIX MHUPOBOM M OTEYECTBEHHOM  HAyKW,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;
) TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWIO, B TOM YHCIE
caM000pa30BaHUI0, HA TIPOTSHKCHUN BCEH )KU3HU; CO3HATEIILHOE OTHOIICHHE
K HETIPEPBIBHOMY 00pa3oBaHUIO Kak YCJIOBHIO YCIICIITHOM
po(heCCHOHALHON U 0OIIECTBEHHOH JIeSITEITLHOCTH.

Beinmyckuauk
MOJTYYUT
BO3MOXKHOCTb IS
(hopMHpOBaHHUS:

. OpUEHTAllMM Ha JIOCTH)KEHUE JIMYHOIO CYaCThsl, peal3allHio
NO3UTUBHBIX >KU3HEHHBIX NEPCIEKTHUB, WHULUATUBHOCTb, KPEATUBHOCTD,
TOTOBHOCTb M  CHOCOOHOCTh K JIMYHOCTHOMY  CaMOOIIPEJEIICHUIO,
CHOCOOHOCTB CTaBUTh LIETH U CTPOUTH KU3HEHHBIE TJIaHbI;

o pa3BUTHS KOMIIETEHIUI COTPYAHUYECTBA CO CBEPCTHUKAMU, JI€TbMU
MJIQJIIIEro BO3pacTa, B3POCIBIMH B 00pa3oBaTENbHOM, OOIIECTBEHHO
NOJIe3HOH, Y4eOHO-HMCCIeI0BATEeIbCKONW, MPOEKTHOW M JPYyrux BHAAX
NEeATENbHOCTH;

o TFOTOBHOCTU K BBIOOpPY JKM3HEHHOTO IIYyTU B COOTBETCTBHM C
COOCTBEHHBIMU UHTEPECAMHU M BO3ZMOKHOCTSIMH;

° OCO3HAaHHOTO BBIOOpPA M MTOCTPOCHUS JaJbHEHIIICH WHIUBUYATBHON
TpaeKTopuu oOpa3oBaHMs Ha 0a3e OPUEHTHPOBKH B MHpe mnpodeccuir u
Ipo(eCCUOHANBHBIX MPENNOYTEHUH, ¢ y4ETOM YCTOWYMBBIX MO3HABATENb-
HBIX UHTEPECOB;

o MIO3HABATENIbHBIX HMHTEPECOB MHTEIUIEKTYaJIbHBIX M TBOPYECKUX

CIIOCOOHOCTEMN.

1.2 Met

AlPEeIMETHBIC PE3YJIAbTATHI OCBOCHHU S yqeﬁﬂoro npeamMeTa:

OO6yyJaromumecs
OBJIAJICIOT

OcHOBHBIMU  O0IIEY4YCOHBIMH HaBBIKAMU (YHUBEPCAIBHBIMUA  Y4COHBIMH
JEWCTBHSIMU):
[To3HaBaTenbHBIMU
o YMEHHUEM ONpEJeNsATh MOHATH, AelaTb 0000ILIeHHs, yCTaHABIUBATh
aHaJIOTUH, KJIACCU(PHUIMPOBATh, CAMOCTOSTEIBHO BHIOMPATh OCHOBAaHUS U
KPUTEpUH Ui KIacCH(UKAlKMM, YCTaHABIMBATH NPUYMHHO-CIICICTBEHHBIE
CBSI3U, CTPOUTH JIOTUYECKOE PACCYXIEHUE, YMO3aKIIOUeHHe (MHIYKTUBHOE,
JIeIyKTUBHOE U TI0 aHAJIOTUH) U JIeJaTh BHIBOJIBI;
PerynsmiBHbIMY (peIeKCHBHBIMU)

. OBJIA/ICHUE HABBIKAMHU CAMOCTOSITEIFHOIO TPUOOPETEHHS HOBBIX
3HaHU#, opraHu3anuu Yy4eOHOW JEeATEIbHOCTH, IIOCTAHOBKU  LIEJEH,
IUTAHUPOBAHMS, CAMOKOHTPOJISI M OIICHKH PE3yJIbTaTOB CBOCH M€ TEIBHOCTH,
YMEHUSIMU NIPEJIBUIETh BO3MOXKHBIE PE3yJbTaThl CBOMX JECHCTBUIL;
o YMEHHUE CaMOCTOATENbHO IUNIAHUPOBATH ITyTH JOCTHXKEHUS LIeJIeH, B TOM
qrcie albTepHATHBHBIC, OCO3HAHHO BBIOMpaTh HambOojee 3(deKkTuBHBIC
crocoOBbl peleHHs y4eOHBIX U TO3HABATENIbHBIX 3a/1a4;
o YMEHHE COOTHOCUTH CBOM JICHCTBHUS C TUITAHUPYEMBIMU Pe3yIbTaTaMHU,
OCYILECTBIISATh KOHTPOJb CBOCH JEATEIFHOCTH B IIPOLECCE JOCTHXKEHUS
pe3yibTara, OIpeeNaATh CHOCOObl JEMCTBUI B paMKax MNPeasIoKEHHbIX
ycIoBUH U TpeOOBaHUMN, KOPPEKTUPOBATH CBOM JIEHCTBHS B COOTBETCTBUH C
M3MEHSIIOIIEHCS CUTyaluen;
NH}opMaIoHHO-KOMMYHUKATUBHBIMH

L4 HCO6XOI[I/IMLIM YPOBHEM KOMMYHHKaTHBHOﬁ KYJIBbTYPBI IJId PCIICHUA
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KOMMYHHMKATHBHBIX M [T03HABATEJIbHBIX 3aa4

o NpUOOPETEHUE ONBITA CAMOCTOSTEIBHOIO MOUCKA, aHAIM3a U 0TOOpa
UHPOPMALIMM C MCIOJB30BAaHUEM DPA3JIUYHBIX HCTOYHMKOB M HOBBIX
MH(POPMALIMOHHBIX TEXHOJIOTHH JJIsl pelIeHNs [T03HaBaTEeIbHbIX 3a/1a4;

o HEOOXOMUMBIMH  HaBBIKAMU  HCIIOJIb30BaHUA  HMH(OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;
. dbopMUpOBaHHE YMEHHWI  BOCIPUHHMATh, IepepadaTeiBaTh U

NpeabsBIATh UHPOPMALIUIO B CJIOBECHON, 00pa3HOii, CHMBOJINYECKOH opMmax,
aHAIM3UpPOBaTh U  1epepaldaThiBaTh  MOJYYEHHYIO  HHPOpMALUIO B
COOTBETCTBHUHM C ITOCTABJICHHBIMHU 3a/1a4aMy;

OO6yyvaromuecs
nosyyar
BO3MOXHOCTb
OBJIAJIETh

HaanpenMmerHsle (MeTanpeIMeTHEIE) 3HAHUS

° 0oJiee CIIOKHBIMH TMPEIMETHBIMU M MEXKIIPEIMETHBIMHU TOHATHIMH,
OTPAXKAIOIIUMH CYIICCTBEHHBIC CBSI3M M OTHOIICHUS MEXIYy OOBEKTaMH U
poleccamu;

° Pa3BUTHE MOHOJIOTHYECKON U TUATIOTHYECKON peUr, YMEHUS BIPAKATH
CBOM MBICITH ¥ CITOCOOHOCTH BBICITYIIINBATH COOECETHUKA, TOHUMATh €r0 TOUKY
3peHMs, MPU3HABAThH MTPABO

° OCBOCHHME TPHUEMOB JCHCTBUN B HECTAHIAPTHBIX CUTYyaIUsX, OBJIA-
JICHHE SBPUCTUYECKUMH METOJaMU PEIICHUs 3a/1a4.

1.3 Ilnanupyemblie npeAMeTHBIE pe3yabTaThl H3yYeHHs Kypca

BbInycKHHMK HAy4YuTCS:

. TpeOOBaHMUs, MPENbIBIIEMbIE K O(DOPMIICHHIO PAaCUYETHBIX U IKCTIEPUMEHTATBHBIX
3az1ay;

. OCHOBHBIE CITIOCOOBI PEIICHUS PA3INYHBIX PACUETHBIX M dKCIIEPUMEHTAIIbHBIX 33/1aY;
. IIpaBUJia TEXHUKHU 0€30MaCHOCTH MPY BIMOJIHEHUH SKCIIEPUMEHTAIIBHBIX 3a7a4;

. (bopMyIIBI TSl BHIYMCIICHUS] MacChl BELIECTBA, KOJIWYECTBA BEIIECTBA, MACCOBOM JOIH

9JICMCHTA B BE€IICCTBEC UJIM KOMIIOHCHTA B CMCCH, OTHOCHUTEIHHOH IIOTHOCTH BC€IICCTBA,
KOJIMYECTBA aTOMOB B BCIICCTBC,

. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPIraHUYECKHUX COEINHEHUI;

o 0(hopMIIATH pacueTHbIE U SKCIIEPUMEHTANIBHBIE 3314 COTIACHO MPEIbSBIIEMbIM
TpeOOBaHUAM;

J pelaTh pacueTHbIE 3aJ]a4l PA3TUUYHBIMU CIIOCO0AMH;

. BBINOJIHATh XUMUUYECKHUI SKCIIEPUMEHT 110 PACIIO3HABAaHUIO BAKHEUIIMX OPraHMYECKUX
BEIIECTB;

J co0ur01aTh MpaBUiIa TEXHUKH OE€30MaCHOCTH P BBITOJHEHUN SKCTIEPUMEHTATbHBIX
3ajay;

o IIPOU3BOJIUTH PA3IMYHbIC BHIYMCIICHUS 10 XUMUYECKUM YPABHEHUSM;

o MIPOM3BOJIUTH PACUETHI 0 TEPMOXHUMUYECKHM YPAaBHEHUSIM;

J HaXOJUTh MOJIEKYJIIPHYIO (POPMYITYy Ta3000pa3HOro BEIIECTBA;

o OIpeIeNIATh MAaCCOBYIO M 0OBEMHYIO JI0JIM BBIX0/Ia MPOYKTA PEAKLIUH 110 CPAaBHEHHUIO C
TEOPETUYECKH BO3MOKHBIM;

J BBIYUCIISITH MACChI TPOAYKTOB PEAKIIMHU T10 U3BECTHON Macce MCXOHOTO BEIIECTRa,
coJiepKallero NpuMecH;

. BBIYHCIIATH MacCcy (00beM WM KOJIMYECTBO) MPOIYKTa PEaKIIUU, €CIIU OJTHO U3
pearupyromux BemecTB 1aHo B U30BITKE;

. pelaTh pa3IMyHble KOMOMHUPOBAaHHbBIE 33/1a4H;




MCTIO0JIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH i1 00pabOTKU U Mepeaayd XMMUYEeCKOM
nH(pOpMalIUY U ee NMPEACTABICHUS B pa3INUHbIX (opMax;

OOBSICHEHUS] XUMUYECKUX SBJICHUH, IPOUCXOAUINX B IPUPOJIE, OBITY U Ha
IIPOU3BO/ICTBE;
ONpeIENICHUSI BOBMOKHOCTH MPOTEKAHMS XUMUUECKUX IPEBPALICHUIN B PA3IUYHBIX
YCIIOBUSIX.

2.COAEP)KAHUE KYPCA
©®OPMbI OPTAHU3BALIMU JEATEJIBHOCTH HA 3AHATUAX
BUABI JAEATEJBHOCTHU YYAIIUXCSA
10 KJTIACC

Conep:xkanue TeMbl

Dopmbl Buabl 1eITeILHOCTH
OpPraHu3auuu
JesITeJIbHOCTH HA
3aHATHAX

Beenenne (1 uac)

ANTOPUTM pelleHrs pacyeTHBIX 3a7ad Ha
OTpesieieHue  MOJIEKYIISIpHOU  (hOpPMYIIBL.
TpeboBanus kK OGOPMIICHHIO pPacYEeTHBIX
3aa4. Tumsl paC‘IeTHBIX 3a1a4.
OnpeneneHre MoOJEKYISIpHOU (HOpMyIIBI TIO
MacCCOBBIM JIOJISIM 3JIEMEHTOB B MOJICKYJIE
opraHuueckoro coequHenus. OmnpeneneHue
MOJICKYJIApHON (OPMYIBI MO MPOAYKTaM
TOPEHUs] OpPraHWYecKUX BelecTB. Pacuersl
MOJICKYJIIPDHOM ~ MacChl  BEIIECTB IO
aOCOJIIOTHOM M OTHOCHTEIHLHOM IIJIOTHOCTH.
OCHOBHI)IC KOJIMYCCTBCHHBIC
XapaKTepuCTHKHU BemecTBa. OTHOCUTENbHAS
MOJICKYJIIpHasi Macca BemecTBa. MoJb.
KonuuectBo BemectBa. Yucino Aporaapo.
Momnsipapiii© o0bem.  MaccoBast  osist
JJIeMEHTa B BeIIeCTBE (KOMIIOHCHTa B
CMeCH).

dpoHTaNbHAS 3HaKOMCTBO,
pabota. Mo3roBoit | ocMmbICIIEHUE
MTypM MPEAMETHOTO

COAEPKaHUS TEMBI.
OcBoeHuE anropuTMOB
peLIeHMS 3a1a4.
Pemator,
AHAIIM3UPYIOT U
3aHMMAIOTCS ITIOMCKOM
pa3IMYHBIX BAPHAHTOB
penieHus 3aaay.

Tema 1. YrieBogopoasl (npeaejibHble, HeNpeaeabHble, ApOMATHYECKHE)
(5 vacoB)

Braucineane MaccoBoi 10NN
XAMHYECKOr0 DJEMEHTa B COEIMHEHHH U
BBIBOJT ()OPMYJIBI BEIIECTBA IO MAaCCOBBIM
IOJIIM DJIEMEHTOB B HeM. BrrumcieHue mo
XUMHWYCCKUM ypaBHeHI/ISIM MacCChI NN
KOJIMYECTBA BEIECTBA 110 M3BECTHOM Macce
NI KOJ'II/I‘-IGCTBy OJHOTO Hu3 BCTyHaIOH_[I/IX
WM TIOJTYYMBIITUXCSI B PE3yJbTAaTe PEAKIIUU
BCIICCTB. PvaeTBI 110 TepMOXI/IMI/I‘IeCKI/IM
ypaBHEHUsIM. BbIuncienne no XuMH4eCKHUM
YpaBHEHUSIM 00HEMOB T'a30B 110 U3BECTHOMY

WnpuBuayans | Pemator u  oOcyxnaror

Hast U | pelIeHus 3a1a4. 3aHUMAarOTCS
TpyHIoBast ITOMCKOM Pa3IUYHBIX
¢dhopma BapUaAHTOB €€ PeIICHUS.
paboThl




KOJIMYECTBY OJHOTO U3 BellecTB. Pacuersl
00BEMHBIX OTHOIIICHUH razoB o
XUMHYECKHM ypaBHEHHUsM. Beruncienue
OTHOCHUTEILHOM TUIOTHOCTH ra3os.
Haxoxnenune  MonekymnspHOil — GopMyIisl
razoo0pa3Horo yIJIEBOJ0POIa Ha
OCHOBAaHUU OTHOCHUTEJIBHOW IUIOTHOCTH H
MAaCCOBBIX J10J€l 3JeMeHTOB. Haxoxnenue
MOJICKYJIIpHON  (hOpPMYJIBI Ta3000pa3HBIX
YIJI€BOAOPOAOB o OTHOCHUTEIHLHOM
IJIOTHOCTH ®W  Macce (o0beMy Wi
KOJIMYECTRY) MIPOJYKTOB CropaHusi.
Pemenue 3a1a4 Ha BBIUHCIICHHE
NPOIIEHTHOTO COCTaBa  Ta30BBIX CMeEceH.
Pemenrie KOMOMHMpPOBAaHHBIX 3a7ad IO
OCHOBHBIM KJaccam YIJI€BOJOPOIOB
(anmkaHsl, AJIKEHBI, aJIKa/IueHBI,
[IUKJIOATTKAHBI, aJIKUHBI, aPCHBI).

Tema 2. KucJsiopoacoaep:xaimue opranuadec

KHe coeTHHeHus (74acoB)

Pemenre pa3nuyHBIX pAacUETHBIX 33]ad
METOJIOM COOTHOILIEHUSI MacC BEIIEeCTB,
CpaBHCHHEM WX MacC, HCIIOIb30BAHUS
BEJIMYMHBI KOJMYECTBAa BEIIECTBA H €€
€MHHIIBI MOJIb, COCTABJICHHS IPOTIOPIIHH.
Brruncnenue mo XMMHUYECKUM YpaBHEHUSM
Macchl HWJIM KOJIMYECTBA BEIIECTBA II0
M3BECTHOM Macce WJIM KOJUYECTBY OJHOTO
U3 BCTYNAIOMIMX WM TOJYYUBIIUXCS B
pe3ynbTaTe peaKkiu BEIIECTB. Pacuertst
1o TEPMOXHUMHICCKIM YpaBHEHUSIM.
PacueTsl Mo XUMUYECKUM ypaBHEHUSM, €CITH
OIHO U3 MCXOJIHBIX BEIIECTB  B3ITO B
n30biTke.  OmnpeneneHUe  MaccoBOM U
00BEMHOM J10JIM BBIXOJA MPOIYKTA pPEeaKINU
1o CpPaBHEHHIO c TEOPETUIECCKHU
BO3MOXXHbIM. Bpbluncienue Maccbl WIH
o0beMa TPOAYKTa pPEaKIMH IO H3BECTHOU
Macce WIM 00beMy HCXOIHOTO BEILIeCTBa,
COAEpkKaIEro IMpUMECU. BpruucieHus 1o
dbopMyne U MO XUMHYECKHUM YpPaBHEHUSIM.
Pacuer mo ypaBHEHUSIM C OIHUM U JBYMsI
HEU3BECTHBIMHM Ha OMpEEIEHHE MacCOBBIX
JoJiek  KOMITOHEHTOB cMecu. PemienHue
KOMOMHHMPOBAHHBIX 3a/lad MO OCHOBHBIM
KJlaccam KHCIIOPOJICOICPKAIITIX
OpraHMYeCKHX  COCNMHEHUW  (CHUPTHL,
aJbJICTU/IBI, KAPOOHOBBIC KUCIIOTHI, (DEHOJIBI,
cioxHbIe 3upsl, yrieBossl). ['eHeTHueckas

WnnuBunyans | Pemaror w  oOCyxmaroT

Has U | peleHus 3az1ad.

rpyHmoBast 3aHUMAIOTCS MTOMCKOM

¢opma paboTHl | pa3NUYHBIX BapHAHTOB €€
perieHus.




CBSI3b  MEXKIY KJIaccaMu OpPraHU4eCKHUX
COEIMHEHUM.

Tema 3. A3oTcoaep:xaniue opranndeckue coequHenus (4 yaca)

Pacuersl 1m0 ypaBHEHUSM XHUMHYECKUX
peakuuii. BpryucieHue 1o XUMHYECKUM
YpaBHEHUSIM MacChl WM  KOJHYECTBa
BEIIECTBA 110 H3BECTHOM Macce WM
KOJIMYECTBY OJHOTO W3 BCTYIMAIOMIMX WIH
MOJIyYMBUIMXCSI B pe3yjibTaTe peakiuu
BellecTB. PacueTsl 10  XHUMHYECKHM
YpPaBHEHUSIM, €CJIM OJHO M3 MCXOAHBIX
BelleCTB B u30ObITke.  OmnpeneneHue
MaccoBOM M OOBEMHOH JOJM BBIXOJA
MPOJIyKTa pEaKIUu IO CPaBHEHHUIO OT
TEOPETHUYECKH BO3MOKHOrO. Bbrluucienue
Macchl WM 00BEMa MPOJYKTa PEAKIMH IO
M3BECTHON Macce WiIH 00bEeMYy HMCXOJIHOTO
BEIIECTBA, COJEPIKAIIEro MpuMecH. Perenne
3a7a4  METOAOM mpomnopuuu. Pemenue
KOMOWHHUPOBAHHBIX 3aau o
a30TCoAep KalUM OpraHUYECKUM
BEIIESCTBAM (amuHBI, AMUHOKHCJIOTHI,
Oenku). ['eHeTwueckas CBs3b  MEXIY
KJIACCAMH OPTaHMYECKUX COCTUHEHUM.

@poHTanbHasA

BriOuparot ontumManbHbINA

u croco0 PEIICHUS Ha OCHOBEC

WHIBUYJTb
Has popma
paboThl

aHajJu3a JOCTOWHCTBA M
HEJOCTATKOB HECKOJIbKHUX
IPEJTIOKEHHBIX CIIOCOOOB.
PemaroT, 0OBSACHSIOT U
3alIMINAIT CBOH CII0C00
pCIICHHUS 3a1a4H.

Coz[epmaHHe TCMBI

Dopmbl
OpraHu3aIuu
NEeSTENBHOCTH Ha
3aHATHUAX

Buner gesrensHocTi

Tema 1. Ctpoenue Bemectna (3 4.)

Pacuersr, cBs3aHHble ¢ moHATUAMM | MHauBuayansHass u | Permmarot u oO6cyxaaroT
«MaccoBasg Joys» M «oOBEMHas J0Jis». | rpymnmoBas — (opma | penieHus 3aaad.
Bbruncnenne TNPOUEHTHOH W MOJSIPHOH | pabOTHI 3aHMMAaIOTCs IOUCKOM
KOHLICHTpaluu pacTBOpoB. Pacuer BhIXOnA pa3IUYHBIX BAPUAHTOB
npoJyKTa peakuuu (B%) MO CpPaBHEHUIO C €€ peleHus.
TEOPETUYECKU BO3MOKHBIM.
Tema 2. Xumnueckue peakuuu (5 4.)

Pacuerst mno Tepmoxumuueckum | GpoHTANBHAS u | Beibupator
YPaBHEHUsM.  BpluuciieHHe  TEIUIOBOTO | MHAMBHyaJIbHAS ONTUMAJIBHBIN CHIOCO0
apdexra peaxkuuu o teriore | (hoopma paboTHI pelieHusT Ha OCHOBE

0o0pa30oBaHUsl PEareHTOB M MPOJYKTOB

dHajIn3a JOCTOHHCTBaA




peaKkuuu. Onpenenenne pH pactBopa u HEJIOCTAaTKOB
3aJaHHOU MOJISIPHOM KOHLIEHTPALIUH. HECKOJIBKHUX
Pacuer cpenHeil CKOpOCTH peaklHH IO MPEII0KEHHBIX
KOHLIEHTpAllMi pEeareHTOB. BbIuuciieHus ¢ crioco6oB. Pemator
WCIIOJTh30BaHUEM MOHSTHUS OOBSACHSIOT u
«TeMnepaTypHbli K03 duuueHT ckopocTu 3aIUIIAI0T CBOI1
peakmuu» (3aKOH JECHCTBYIOIIMX Macc, croco0 pereHus
3aKOH Baut-T'odda). Haxoxnenue 3ajaud.  BeiiBurarmor
KOHCTaHTHl PaBHOBECUSI U OIpe/eeHHe runote3bl. Ha ocHoBe
HCXOJIHBIX KOHIICHTpaLUi BEILIECTB. OCHOBOITOJIAr atoIINX
OtpaboTka yMEHUH ¥ HABBIKOB 10 HanOoJee 3aKOHOMEPHOCTEH U
CJIO’KHBIM TEMaM. 3aKOHOB, BBIJIBUTAIOT
TUMOTE3bl M PELIAIoT
MPaKTUKO-
OpUEHTHPOBAHHbBIE
3a/1a4M.
Tema 3. BemecTBa n ux cBoiicrna (9 4.)
NunuBunyansHas u | CaMOCTOSITENIBHOE
Breruucnenuss maccel wim o0bema | rpymmoBas — (opma | IIaHupOBaHUE
MPOAYKTa PEAKIUH [0 U3BECTHON Macce WK | pabOTHI. CrocoOOB  pelleHus
00beMy HCXOIHOTO BemiectBa, | CamocTosITEIbHAS 3aJa4u, BEIOOD
colepkaliero  mpumecd.  Beruucienue | pabora. Haubomee
MacChl UCXOJHOTO BELIECTBA, €CIIM U3BECTEH 3¢ (HEeKTUBHBIX
MPaKTUYECKHUM BBIXOJ U €ro MaccoBas JAOJs CIOCOOOB.
oT TEOPETHYECKHU BO3MOYKHOTO. CooTHecenue
Brrurcnenuss mo XUMHUYECKUM YpaBHEHUSM JeUCTBUI c
peaKmuii, €cCiau OJHO U3 PEarupyroIInx TJIAaHUPYEMBIMU
BEIIECTB JIaHO B U30BITKE. 3ama4yMl Ha pe3ynbTaTamy,
OoTpeNieNieHne  MOJICKYJSIpHOW  (popMyIibl OCYIIIECTBIICHUE
BemecTBa. KoMOMHMpOBaHHBIE 3aJa4M IO KOHTPOJIA cBoei
TeMe «MeTtamne» U «HemeTanns. ACATCIbHOCTH B

IIPOLIECCE TOCTHKEHUS
pe3ynpTaTa, B paMKax
MNPCAJIOKCHHBIX
YCIIOBUM u
TpeboBaHUi

3.KanengapHo-rematuyeckoe mianuposanme 10 kiacc

Ne Kouanuect Tema ypoka

YPOKa | BO 4acoB

1 1 Pacuetsl o xumuueckum opmynam. MaccoBasi 10511 XUMHUYECKOTO
3JIEMEHTa B XUMHUUYECKOM BelecTBe. OTHOCHUTENbHAs U aOCOIIOTHAs
IJIOTHOCTh BEIIECTBA.

2 1 Pemnenne pacueTHbIX 3a7a4 M0 TeMe «AJIKaHbI».

3 1 Pemienue pacueTHbIX 3a71a4 110 TeME «AJKEHBI.

4 1 Perienue pacueTHbIX 337a4 10 TeMe «AJIKMHBI U JIKaIUEHBD».

5 1 Pemienue pacueTHbIX 3a7a4 0 TeMe «ApOMaTHYECKUE
YIIIE€BOJIOPOABIY.




6 1 Pemenne pacdyeTHBIX 3a7a4 10 TeMe «ApOMaTUYECKHE
YIJIE€BOAOPOABIY.
7 1 Pemenue pacuetHsIx 3a7a4 o teme «lIpenenapHble 0THOATOMHEIE
CIIUPTHI».
8 1 Pemmenne pacueTHbIX 3a7a4 1o TeMe «MHOroaTOMHBIE CITUPTHIY.
9 1 Permenne pacueTHbIX 3a7a4 1o TeMe «DeHOIbI.
10 1 Perenue pacueTHbIX 33j1a4 MO TeMe «AJIbJIETUbl U KETOHBIY.
11 1 Pemenue pacueTHsIx 3a7a4 1o TeMe «KapOoHOBbBIE KMCIOTHI U
CJIOJKHBIE Y(PUPBD».
12 1 Pemenue pacueTHbIX 3a7a4 1Mo TeMe «Kupbi».
13 1 Perennie pacueTHbIX 33724 10 TeMe «YTIIEBOJBD.
14 1 Pemenne pacyeTHBIX 3a7a4 10 TeME « AMUHBIY.
15 1 Pemienue pacueTHbIX 33j1a4 O TeMe KAMUHOKHUCIOTBI».
16 1 OTtpaboTKa yMEHMI U HaBBIKOB 110 TeMe «I 'eHeTHYecKast CBSI3b MEXIy
KJIACCAMU OPraHUYECKUX COETMHEHUI.
17 1 OtpaboTka yMEHHIA U HaBBIKOB 1O TeMe «I eHeTHuecKasi CBSI3b MEXTY
KJIACCAMU OPraHUYEeCKUX COEIMHEHUI.
Beero: | 174
11 kaace
Ne Kounuect Tema ypoka
ypoka BO 4aCOB
1 1 Pacuetsl mo xumuyeckum (opmynam. PacueTsl ¢ Hcnonab30BaHHEM
ra3oBbIX 3aKOHOB. 3akoH ABOrajapo, KOJMYECTBO BEIECTBA,
MOJIIpHBIA 00BbeM. 3aKOH OOBEMHBIX OTHOIICHHUH ra30B.
2 1 PacyeTbl MOJISIPHON KOHIIEHTPAIMH BEIIECTB B PACTBOPE.
3 1 PacuyeTsl, cBsi3aHHBIE C U3MEHEHUEM COCTaBa pacTBopa (pa3dasiieHue,
BBITIapUBaHUeE, 100ABJICHUE PACTBOPA IPYroil KOHIIEHTPAIINH).
4 1 Berauciienue mo ypaBHEHHSM PEaKIUi, MPOTEKAIOIINX B BOJIHBIX
pacTBopax.
5 1 PacueTsl 10 TEpPMOXMMHYECKUM YPABHEHHSIM.
6 1 Pacuetsl cpeiHel CKOPOCTH PEaKIUK 110 KOHLEHTpaluu
pearupyronux BeIecTs.
7 1 Pemenne pacyeTHBIX 3a71a4 ¢ HCIIOIb30BaHueM 3akoHa Bant-I'odda.
8 1 Pemenne pacueTHbIX 3a7a4 ¢ UCTIOIH30BAHHEM 3aKOHA
JICHCTBYIOIIIUX MAacC.
9 1 Pemenne pacuetHsix 3aga4 no teme «lllenounsie n
I11€JI0YHO3EMENIbHBIE METAILIBDY.
10 1 Pemenue pacyeTHbIX 3a1a4 110 TeMe «AJUTIOMUHUH U €T0
COEJIMHEHUS.
11 1 Pemenue pacyeTHbIX 3a7a4 o TeMe «Kee30 u ero COeTMHEHUS.
12 1 Pemenue pacueTHbIx 3a7a4 1o TeMe «Mep U IMHK U UX
COEJIMHEHUS».
13 1 Pemienue pacueTHbIX 3a71a4 110 TEME «XPOM U €r0 COCTMHEHUSI.
14 1 Pemienue pacueTHbIX 3a7a4 110 TeMe «l aJIOT€HBI U UX COEAUHEHMSI.
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15 1 Pemenne pacdyeTHBIX 3a7a4 110 TeMe «XaJIbKOTCHBI U UX
COCIUHEHUS.

16 1 Pemenune pacueTHbIX 3a1a4 1o TeMe «A30T , hocdop u ux
COEIUHEHUAY.

17 1 Pemenne pacyeTHBIX 3a7a4 MO TeMe «YTJIEPOI, KPEMHUN U UX
COCIUHEHUS.

Bceero 174
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