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MynuiunaibHoe 010/KETHOE 00111e00pa30BaTENbHOE YUPEIKICHHUE
«Cpennsis oomeoOpazoBareabHas mkosa Nel9 ¢ yriryOJeHHBIM H3y4eHHEM OT/IEIbHBIX

MPEAMETOBY»
PACCMOTPEHA YTBEPX/EHA

Ha [IIMO yuureneit MPUKA30M TUPEKTOPA
€CTECTBEHHO — HAYYHOT'O LIUKJIA MBOY COHLI Nel9
rpotokoi Nel or 30 .08.2022r ot 30.08.2022r Ne344

Pabouas nporpamMma
y4eOHOro Kypca o XuMuu A yyanmuxes 11 knacca
o TemMe: «XuMHs B 3aJ1a4ax»



OO0uree moJiokeHue

PabGouass mporpamma y4eOHOTO Kypca IO TeMe «XHUMHS B 3agadax» s
yuamuxcst 1lkmaccoB pa3paboTaHa B COOTBETCTBHMM C TMpUKa3oM MUHHCTEpCTBa
obpazoBanuss u Hayku Poccuiickoit ®emeparun ot 17 mas 2012r. Ne413 «O6
YTBEPKJACHUU U  BBEACHUU B  JelcTBUE  (PelepadbHOrO0  TOCYAapCTBEHHOTO
o0pa3oBaTeNbHOIO CTaHJapTa cpenHero obdmero oOpa3zoBanus» (B pen. Ilpukasza
Muno6prayku Poccun ot 29.06.201 7 Ne613), ¢ uconp3oBaHuEM MPUMEPHONH OCHOBHOM
00pa3zoBaTeIbHON MpOrpaMMBbl CpeIHETro 00111ero oO0pa3oBaHusi, 0A00OPEHHON pelIeHUEM
benepasbHOTO y4eOHO — METOAUYECKOro OOBEAMHEHHUS MO o0memMy o0pa30BaHUIO
(mpotokoin ot 28 uroHs 2016T Ne 2/16-3).

Conepxxanue yueOHOTO Kypca mo Teme «PelieHne pacueTHBIX 3a7ad MO0 XUMUKU» Ha
YpOBHE CpellHero 001iero 00pa3oBaHus BKIIOYAET CICAYIOUN pa3ae:

['ox oOyuenus HaszBanue kypca KonnuecTBo yacos 3a

(xmacc) y4eOHBIT
T'OJI/KOJTMYECTBO YaCOB
B HEJICITIO

Bropoii (11 kmacc) «XuMHsI B 3a7a9aX» 33 — 34 gaca/l gac

B ydyebHOoM maHe Ha uM3ydeHHE y4eOHOTO Kypca Mo TeMe: «XHUMHS B 3a1adax»
oTBoaUTCS 34 yaca 3a | ToJ1 Ha OJTHOTO y4allerocs.

VYueOHbI Kypc Mo TeMe: «XUMHUSl B 3a7a4ax» MO3BOJSET PACHIUPUTh U yIrIyOUThH
3HaHUS XUMUU B paszzgenax: «OOmas xumus», «Heopranuueckas XuMHs»,
«Oprannydeckas XuMus », oTpadboTaTh METONUKY pemieHus 3ananuii u3 KMMos EI'D u
COPUEHTUPOBATHCS C BHIOOPOM Oy yIiieid mpodeccum.
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[Inannpyemble pe3yJibTaThl OCBOCHHUS Y4eOHOT0 Kypca
IIpenMeTHbIe pe3yJbTaThl 0CBOEHHUSI YUeOHOr0 Kypca

BbinyckHUK Ha 602a30BOM YPOBHE HAYYUTCS:

aHaJU3MpPOBAaTh COCTaB, CTPOCHHE W CBOWCTBA BEIIECTB, MPUMEHSISA
MOJIOKEHNUS OCHOBHBIX XHUMHYECKHUX TEOPUH: XUMHUYECKOIO CTPOECHUS
opraHnyeckux coequHeHnid A.M. bytnepoBa, cTpoeHHs aToMa, XUMUYECKON
CBSI3M,  DJEKTPOJUTHYECKOW  JUCCOLMAUMHU  KUCIOT W OCHOBAaHWU;
YCTaHABIIMBATh TMPUYMHHO-CICJACTBEHHBIE CBSI3M MEXK]Y CBOMCTBaMHU
BEILIECTBA U €T0 COCTABOM M CTPOEHHUEM;

MPUMEHATH MPABHUJIa CUCTEMATHYECKON MEXIYHapOJAHOW HOMEHKIATYPhI KakK
CpeACTBa pa3IMYCHUS U UACHTU(UKAIMKU BEIIECTB IO HUX COCTaBy U
CTPOEHHUIO;

COCTaBJISITh MOJEKYJSPHbIE U CTPYKTYypHbIE (POPMyJIbl HEOPTAaHHUYECKUX U
OpPraHMYECKHUX BEIIECTB KaK HOCUTENEH MH(POPMAIIMKA O CTPOSHUU BEIECTBa,
€ro CBOMCTBaX U MPUHAJICKHOCTH K ONPEIECICHHOMY KJIACCy COEAMHEHU;
YCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOW PEaKIMU U CMEIICHUS
XUMHUYECKOTO PABHOBECHS OT PA3IMUYHBIX (PAKTOPOB C IIEJIBIO OMpPEAeTICHUS
ONTUMAIBHBIX YCIOBUHN MPOTEKAHUS XUMUUECKUX TPOIIECCOB;

YCTaHABIIMBATh N'€HETHYECKYIO CBSI3b MEXKAY KIAcCaMH HEOPTaHUYECKUX H
OpraHUYECKHX BEIIECTB JUIsi OOOCHOBAaHUS MPUHIUIUAIBHONW BO3MOXKHOCTHU
MOJIy4YEHUs] HEOPraHMYECKUX M OPraHUYEeCKUX COEIMHEHUH 3aJJaHHOIO
COCTaBa U CTPOCHHS;

noaOUpaTh peareHThbl, YCIOBUS U ONPEACNATh MPOAYKTHl PEaKIIUid,
MO3BOJISIIOIINX PEan30BaTh J1aOOpPATOPHBIE U TMPOMBIIUICHHBIE CIIOCOOBI
MOJIYYEHUSI BAXKHEHIINX HEOPTAHUYECKUX U OPraHUYECKUX BEILIECTB;
NPUBOAUTH MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid B
NpUpoJe, MPOU3BOACTBEHHBIX  Ipolleccax M KU3HEJAEATEIbHOCTHU
OpPTaHU3MOB;

00OCHOBBIBaTh  MPAKTUYECKOE  HCIIOIb30BAaHHUE  HEOPTaHWYECKUX U
OpPraHWYECKHUX BEIIECTB U UX PEAKIUN B MPOMBIIICHHOCTH U OBITY;
BBIMIOJIHATh XUMUYECKUI HSKCIIEPUMEHT IO PACHO3HABAHUIO U TMOJYYECHHIO
HEOPraHUYECKUX WU OPraHMYECKUX BEIIECTB, OTHOCAILIMUXCSA K Pa3JIMYHBIM
KJlacCaM COEIWHEHUI, B COOTBETCTBUM C TMpaBWIaMH U TpHEMaMU
O0e3omacHOi pabOTBl C XWMHUYECKUMHU BEIIECTBAMHU H J1aOOpaTOPHBIM
000pyI0BaHHEM;

MIPOBOJNTH PACUETHI HA OCHOBE XUMHUYECKUX (DOPMYI U ypaBHEHHUI peakIuii:
pacdeTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, ECITH
OJIHO U3 BEIIECTB JAHO B U30BITKE (MMEET MPUMECH); paCUEThl MACCOBOM WUITH
00BEMHOM JTOJIM BBIXOJIa MPOAYKTa PEAKIMH OT TEOPETUUECKU BO3MOMKHOTO;
pacueTsl TeruioBoro 3¢@dexkTa peakiuH; pacdyeTbl 0OBEMHBIX OTHOIICHHI
ra3oB IPH XUMUYECKUX PEaKIHsIX; pacdeThl Macchl (00beMa, KOJIMYecTBa
BEILIECTBA) MPOJYKTA PEaKIMHU, €CIIU OJHO U3 BELIECTB 1aHO B BHUJIE pacTBOpA
C OMPENETIEHHON MAaCCOBOM J0JIEM PACTBOPEHHOIO BEILIECTBA;




BJIQJIETh IMpaBWIaMH O€30MacHOr0 OOpalleHUs C €IKUMH, TOPIYUMH U
TOKCUYHBIMHU BEILIECTBAMU, CPEJICTBAMU OBITOBOI XUMUU;

OCYHIIECTBJISATh ~ MOUCK XUMHUYECKOM HHPOpMAlMu TO  Ha3BaHUSIM,
UIEHTU(DUKATOPAM, CTPYKTYPHBIM (JOpMYJiaM BEIIECTB;

KPUTUYECKH OILICHUBATh U WHTEPIPETUPOBATH XUMHUYECKYIO HHGPOpPMAIIUIO,
COJZIEpPKAILYIOCS B COOOILEHUAX CPEICTB MaccoBOoW MH(pOpPMALMH, pecypcax
WuTepHeTa, Hay4HO-TIOMYJSPHBIX CTAThIX C TOYKH 3pPEHUS €CTECTBEHHO-
HAyYHOM KOPPEKTHOCTU B IENSAX BBIABICHUS OIIMOOYHBIX CYXICHUH U
dbopMupoBaHus COOCTBEHHOM MO3UIINH;

YCTaHABIIMBATh B3aUMOCBSI3M MEXIy (aktaMu U TeOpueHd, NMPUUYUHON WU
CIEJCTBHEM TMpU aHaidu3e MpoOJEMHBIX CHUTyallMii W O00OCHOBaHUU
NPUHUMAEMbIX PEHICHUI Ha OCHOBE XUMUYECKUX 3HAHUM;

BbIHyCKHHK MOJYYHUT BO3MOKHOCTD HAYYUTHCH:

CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbL C
cobooenuem npasusl 6e30nacHol pabomuvl ¢ gewyecmeamu U 1abopamopHvim
0bopyoosanuem,

NPOSHO3UPOBAMD B03MONCHOCHID npoOmexaHus OKUCTUMENbHO-
B0CCMAHOBUMENbHBIX —~ PEAKYUll, JeHcauwux 6 OCHO8e NPUPOOHLIX U
NPOU3800CMBEHHBIX NPOYECCOB.

Gopmynuposams  yeib  UCCIE008AHUS,  6bIOBUAMb U NPOBEPAMb
IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX BEUeCm8 HA OCHOBE
UX COCMasa u CMpoeHust, Ux CHOCOOHOCMU BCMYNAMb 8 XUMUYECKUe peaKyull,
0 Xapaxmepe u npoOYKmMax pasiudnblx XUMUYECKUX PeaKyutl;
CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMbL C
cobooenuem npasusl 6e30nacHol pabomul ¢ gewyecmeamu U 1abopamopHvim
000pyoosaHuem.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOEHHS YUeOHOr0 Kypca

e (opMuUpOBaHUE OTBETCTBEHHOI'O OTHOUIEHHS K YYEHHUIO, TOTOBHOCTH U
crocoOHOCTH O0Y4aIOIMXCs K CaMOPa3BUTHUIO M CaMOOOpPa30BaHUIO Ha
OCHOBE MOTHMBALIMU K OOYYEHMIO U MO3HAHUIO, OCO3HAHHOMY BBIOOpY U
NOCTPOCHMIO JAalibHEWIed WHAMBUAYAIbHOW TPAaeKTOpUM OOpa30BaHUS
Ha 0a3e OpPUEHTHUPOBKM B MHpe mpodeccuii u mpodeccruoHATHHBIX
NPEANOYTEHNH, C Y4ETOM YCTOMYMBBIX I103HABATEJIBHBIX MHTEPECOB, a
TaKk)K€ Ha OCHOBE (POPMUPOBAHUS YBAXKUTEJIBHOI'O OTHOIICHUS K TPYAY,
Pa3BUTHSI ONBITA YYACTUS B COLIUATBHO 3HAYUMOM TPY/JIE;

e (opMupoBaHHE KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIICHUU
U COTPYAHHMYECTBE CO CBEPCTHMKAMH, JETbMHU CTapIIEro W MIIAJIIETO
BO3pacTa, B3pOCIBIMH B Mpolecce 00pa3oBaTeIbHOM, OOUIECTBEHHO
MOJIE3HOM, y4eOHO-HCCIIeI0BATENbCKOM, TBOPUYECKOW M IPYTHX BHIOB
NESATENBHOCTH;

® TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO, B TOM  4YHCIIE
caMoO0pa30BaHUIO, Ha TMPOTSHKEHWHM BCeW IKM3HU; CO3HATENIbHOE
OTHOIIIEHHE K HENpPEephIBHOMY O00pa30BaHMIO KaK YCIOBHUIO YCIEIIHOW




podeCCHOHATHHON M OOIIECTBEHHON JIeATEIbHOCTH.

MeTanpez{MeTﬂme PeE3yJHbTAThI 0CBOCHUS y‘l66HOFO Kypca

PeryﬂﬂTl/IBHble YHUBEpPCAJAbHbIC y‘leﬁHble IleﬁCTBHﬂI

- YMEHHE CaMOCTOATEIbHO ONPENENATH LEIU CBOEr0 OOY4EHHUs, CTaBUTh H
(opmynrpoBaTh I ceOs HOBBIE 3a7add B y4yéOe M MO3HABATEIbHOW NEATENBHOCTH,
pa3BUBaTh MOTHBBI U MHTEPECHI CBOEH NTO3HABATEILHON NEATENBHOCTH;

- YMEHHME CaMOCTOSTENIbHO IJIAHUPOBATH MYTH JOCTHKEHUS LN, B TOM
YHClIe allbTepHATHUBHBIE, OCO3HAHHO BbIOMpaTh Haubosiee 3(PPEKTUBHBIE CIIOCOOBI
pelieHus y4eOHBIX M T03HABATENIbHBIX 33/1a4;

- YMEHHUE COOTHOCHTH CBOM JEHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH,
OCYILECTBIISITh KOHTPOJIb CBOEH JESATEIBHOCTH B MPOLECCE AOCTHKEHUS pe3ynbTara,
ONpEeNATh CHOCOOBI IEUCTBUN B paMKax MPEAJIOKEHHBIX YCIOBUUH U TpeOOBAHMIA,
KOPPEKTHPOBATh CBOM JIEHCTBUS B COOTBETCTBUM C U3MEHSIOLIEICS CUTyallueN;

- yMEHHE OLICHUBATh PaBUIBHOCTD BBITIOJTHEHUS yueOHo
3aJa4i, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE AelicTBUS:

- yMEHHE OIpeleNsITh MOHATUS, CO3[4aBaTh O0O0OOIEHUs, YCTaHABIUBATh
aHAJIOTUH, KIACCU(PHUIMPOBATH, CAMOCTOSATEIBHO BBHIOMpATh OCHOBAaHUS U KpUTEPUU
JUIsL  KMaccU(UKaluu, YCTaHABIMBATH INPUYMHHO-CIEICTBEHHbIE CBSA3U, CTPOMTH
JIOTUYECKOE pacCyXKIeHHE, YMO3akKiIoueHue (MHIYKTUBHOE, JEIyKTHUBHOE, IIO
aHaAJIOTMH) U JI€TaTh BBIBOJIBI;

- yYMEHHME HaxXOAUTh B TEeKCTe TpeOyemyro HH(pOpManuio (B COOTBETCTBUH C
HEeJSIMU CBOEH JI€ATENbHOCTH), OPUEHTHUPOBATHCA B COJEP)KAaHUU TEKCTa, MOHUMATh
LEJIOCTHBIM CMBICI TEKCTa, CTPYKTYpUPOBAaTh TEKCT, YCTAHABIMBATh B3aHMMOCBS3b
OTIMCAHHBIX B TEKCTE COOBITHM, SIBJICHUH, TIPOIIECCOB;

- YMEHHE cO37aBaTh, NPUMEHATh U NPeoOpPa3OBbIBATh 3HAKM W CUMBOJIBI,
MOJIETIN U CXEMBI JUIsl pelIeHUs] y4eOHbIX U [TO3HABATENbHBIX 33/1a4.

KoMMyHuKaTHBHBIC YHHBepCaJbHbIe YU4eOHbIe 1eiiCTBUA:

- YMEHHE OpraHU30BbIBATh yUeOHOE  COTPYJHUYECTBO M  COBMECTHYIO
NESATENbHOCTh C YYUTENEM M CBEPCTHUKAMM; paboTaTh MHIUBUIYATbHO M B
rpymIe: HaXOAUTh 00IIee pelIeHne U pa3pemaTs KOHPIUKTH Ha OCHOBE COTJIAaCOBAaHUS
NO3UIMNA U yu€Ta MHTEPECOB; (POPMYIHPOBATh, apTYMEHTUPOBATh U OTCTaWBATh CBOE
MHEHHE;

- YMEHHE TPECTABIATh B YCTHOM HJIM TMHCBMEHHOW (popMe pa3BepHYTHIH IJIaH
COOCTBEHHOH JEATENBHOCTH, HCIO0JIb30BaTh HEBEPOAIbHBIE CPEICTBA MU HAIJISAHbBIC
MaTepHalbl, MOATOTOBIEHHBIE/OTOOPAHHBIE MO PYKOBOJICTBOM YUUTES.




2. Conep:kanue yueOHOro Kypca

BBenenue B kKypc
[enu u 3amaum Kypca. Poiib 1 MECTO pacueTHBIX 3a/1ay B CUCTEME 00yUYeHUs] XUMHUU U
MpaKkTU4ecKou kxu3Hu. Tumnel pacueTHbix 3a1a4. OCHOBHBIC (PU3UUECKUE U XUMUYECKUE
BenuuHbL. OOLIME MOIX0/IbI K aHATU3Y YCIOBUS, PEIICHUIO U O(DOPMIICHUIO PEIICHHUS

3ana4d. OcHoBHBIE (DOPMYIIBI JJI pElIeHUs 3a/1a4.

Tema 1. PacueTsl o xumuyeckuMm popmyaam

OcCHOBHBIEC TIOHSATUS U 3aKOHBl XHUMHH. BeIecTBo, XHMHYECKHI JJEMEHT, aToM,
MoOJIEKyJia. 3aKOH COXpPaHEHHUsI MAacChl BEIIECTB, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH
ABoraapo. KomuuecTBo BemiecTBa, MOJb, MOJISIpHAas Macca, MOJSAPHBIA 00bEeM Ta3oB.
MaccoBas nois. BerunciaeHue MaccoBO# JOJM XMMHUUYECKOIO 3JIEMEHTa B COCIMHCHMUH.
BeiBog xummdeckod  (GopMynbl  BemiecTBa 10 MAacCOBBIM  JOJSIM  3JIEMEHTOB,

OTHOCHUTEJIBHOW INIOTHOCTH Ta3a, 10 IPOAYKTaM CTOPAHMS.

Tema 2. Pacuertnt no YPaBHEHHUSAM XUMHYECKUX peakumi
Breruricnienne Macchl (KOJMMYeCTBa) BeEIIeCTBAa MM O0beMa raza IO H3BECTHOMY
KOJIMYECTBY (Macce) OJHOTO U3 BEIECTB, YYACTBYIOIIUX B Peakiny. BeraucieHne Macchl
(oObeMa, KOTMYECTBa BEIIECTBA) MPOIYKTA PEAKIMH, €CITU OJHO M3 MCXOJHBIX BEIIECTB
JJaHO B BHUJE pacTBOpa C OMNPEAECICHHOW MacCOBOW J0JIE PacTBOPEHHOTO BEIIECTBA.
Brrunciienne maccol (0O0beMa, KOJIMYECTBA BEIIECTBA) MPOJYKTA PEAKIIUU TI0 U3BECTHOU
Macce BEIIeCTBa, CoJep)Kallero mpuMmecH. Borumciienne maccel (00beMa, KOJIWYECTBA
BEIIIECTBA) MPOJIYKTA MO JAaHHBIM 00 HMCXOJHBIX BEIIECTBAX, OJHO M3 KOTOPHIX B3ATO B
u30biTKe. PacueTl O0OOBEMHBIX OTHONIICHWH Ta30B TMPU XUMHUYECKHX PEaKIIHsX.
Brruucnenue mMaccoBoii (00beMHOM) OJIM BBIXO/A MPOAYKTA PEAKIIUU OT TEOPETUUECKHU
BO3MOKHOT0. OnpeniesieHre KOJIMYeCTBEHHOI'0 COCTaBa CMECH BelllecTB. BorunciaeHus mno

XAMUYECKUM YPABHEHUSIM B YCIIOBUAX HEIOJHOTO B3aUMOJICMCTBUSA UCXOJHBIX BEIIECTB.
Tema 3. TepMoauHaAMUKA XUMHYECKHX MPOLECCOB

OcCHOBHbIE TIOHATUSI XUMHUYECKON TEPMOJWHAMUKU: BHYTPEHHSS DHEPTUS, SHTAIBIUS U
terioBo 3ddext peakumuu. CraHmapTHele yciaoBusa. Peakuum 5K30TepMHUECKUE U

SHAOTCPMHUUCCKUC. TepMOXI/IMI/IIICCKI/IG YpaBHCHUH. CocraBienune TCPMOXUMHUUCCKUX



ypaBHEHUH. PacyeTsl N0 TEPMOXUMUYECKUM YPABHEHUSM
Tema 4. XumMnueckas KHHETHKA

CKOpoCTh ~ XUMHUYECKMX  pEaKlUMi, 3aBUCUMOCTb  CKOPOCTH  peakUuu  OT
KOHIEHTPALlUM BEILECTBA, TEMIEPATypbl W JaBICHHUS. 3aKOH JEHCTBYIOUIMX Macc.
KoHcranta ckopocTtu. Pacuetsl ¢ mpuMeHEHHEM 3aKOHa AeicTByromux macc. [IpaBuiio
Bant-I'ohda. Temneparypubiii kod3dduinnent. Pemenue 3amad ¢ HCMOIb30BaHUEM
IIpaBuia Baut-T'odda. XHUMHYECKOE paBHOBECHE,
YCJIOBHS CMeEIIeHUs XuMmuueckoro paBHoBecus. [Ipunnun Jle-IllaTtenwse. Pemenns 3agau

Ha ocHoBe npuHuuna Jle-llarense.
Tema 5. PacTBopsI

Pasnuuynble  cmocoObl  pemieHus 3aJad  Ha  pacTBOPUMOCTh.  PacTBOpHMMOCTH
KPUCTAJUIOTUAPATOB U MX OCAXKICHHE W3 HACBILIEHHBIX PAacTBOPOB. 3aJaud C
WCIIOJIb30BAHUEM CBEJECHUIN O PACTBOPUMOCTH KPHUCTAJUIOTHUIPATOB HIIM CBA3AHHBIE C MX
MOJIydYEHUEM. 3a/laud Ha BBIUMCIEHHWE MACCOBOM JI0JM PAaCTBOPEHHOI'O BEIECTBA IPHU
PacCTBOPEHUU KPUCTAJUIOTUAPATOB ©  oOpaTHbie 3amaun. CpaBHEHHWE TOHSATUU
«pPAaCTBOPUMOCTBY» U «MaccoBasl J0Js PaCTBOPEHHOTO BEIIECTBA B pacTBope». [IpaBuio
CMElIeHUs] U anredpanueckuii crnoco0 peleHus 3aJad Ha CMEIIMBaHUE pacTBOPOB.
[ToHsiTHE KOHUEHTpaIMK pacTBopa. MossipHas KOHUEHTpanus. Pemenne onuMuaaHbix
3aJad ¢ TPUMEHEHHEM pPa3HOOOpa3HBIX CHOCOOOB  BBIPDAKEHUS  COJACPKAHUS

pacTBOPEHHOTO BelIEeCTBa B pacTBopax. [lepexo 0T 0HOM KOHLIEHTPALUK K JPYTOH.
Tema 6. OxucaNTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

CreneHb  OKHCJICHMS. OKI/ICJII/ITGJIL, BOCCTAHOBUTCIIb, IIPOLOCCCBI OKHUCIICHUA H
BOCCTAHOBJICHUSI. CocraBnenne ypaBHeHI/Iﬁ OKHUCIHUTCIIBHO-BOCCTAaHOBHUTCIIbHBIX

peakiuii. PacyeTel 0 ypaBHEHUAM OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI.
Tema 7. Ilo3HaHMe M IPUMEHEHHE BeleCTB

DIEKTPOIU3 pacIiuiaBOB U pacTBOpPOB BellecTB. 3akoH Dapazaes. CrepeomMeTpUuecKue
CXEMBbI peakiuid W pacdy€Thl MO HUM. B3auMMOCBs3b MEXIy pa3IMYHBIMU KJIaccamu

BEIIECTB.



3. TemaTnuyeckoe MVIAHUPOBAHME MO Y4eOHOMY KYpcy «XHMMHSA B 3a1a4ax»

No HaumenoBanue paznena yueOHOTo Kypca KomnuectBo
/11 JacoB
1 | Beegenue B Kypc 1
2 5
Tewma 1. PacueTsl o xumudeckum Gpopmysaam
3 | Tema 2. PacueTsl O ypaBHEHHUSIM XUMUYECKUX PEAKIIHM 12
4 2
Tema 3. TepMoIMHAMUKA XUMHYECKHUX MPOLIECCOB
5 3
Tema 4. Xumuueckas KHHETHKA
6 5
Tema 5. PacTBOpbI
7 3
Tema 6. OKUCIUTETLHO-BOCCTAHOBUTEIbHBIE PEAKIIUN
8 3
Tema 7. [lo3HaHME M TPUMEHEHHE BEIIECTB
Bcero: 33-344
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