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IHosicHuTeJILHAA 3alIUCKA

Pabouas mporpamma ans 10-11 knacca «Pemenne 3amad mo xumum» (manee —
Pabouas mporpamma) cocTaBi€Ha Ha OCHOBE aBTOPCKHX MPOrpaMM 3JIEKTHUBHBIX
kypcoB O.C.I'abpuensina, T.E.[lermunoil «9KciepUMEHTaIbHOE PEIICHHE 3a/1ad II0
XuMun», «XUMHUS B 3aladax W ymnpaxkHeHusx», : Jlpoda, Mocksa, 2007 rom u
B.I.JlenncoBoit «CriocoObl peneHnst pacu€THBIX 3a4a4 0 XUMUN

[Iporpamma paccuutana Ha 34 Jaca.

JlanHasi mporpaMMa HarpaBjeHa Ha HM3y4Y€HUE OTIENbHBIX Pa3/ie]IOB XUMUH,
CBSI3aHHBIX C M3YYEHUEM pAa3IMYHOrO pojaa 3aaad, JaéT paclpenesieHne y4eOHBIX
4acoB IO pa3ziesiaM Kypca, MOoCIeA0BaTeIbHOCTh U3YUEHUSI TEM U Pa3ZesioB C yU4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBs3€H, JOrMKA Yy4eOHOro mpoliecca,
BO3pPAcCTHBIX OCOOCHHOCTEeW yuamuxcs. B mporpamme omnpenenéH mnepeueHb
JIEMOHCTpAIINA, JTA0OPATOPHBIX OIBITOB, MPAKTUYECKUX 3aHATUN U pacYETHBIX 3a/1ad.
[Iporpamma mnpeaycMaTpuBaeT TEOPETHUECKOE pEUICHUE 3a/1ady, MPAKTHYECKOE HX
BBINIOJTHEHUE U SKCHEPUMEHTAJIBHYIO TPOBEPKY pe3yIbTaToOB BBIUMCICHUHN. JlJis
pelIeHus] OAHMX 3a/lad YETKO 3a/laHbl 3HAUYE€HHUsSI MacC U OOBEMBbI PEAKTHUBOB, JIA
pelieHust Ipyrux TpeOyeTcss BHavalle KOHKPETU3UPOBATh YCIIOBUS 3a/1a4yH, MPOBES
HEOOXOJMMbIC W3MEPEHHUs, a JIMIIb MOTOM MPOU3BOAUTH pacyeT, TPEThU 3ajauu
MOXKHO PEIIUTh TOJIBKO IKCIEPUMEHTANBHBIM IyTéM. [Ipu 3TOM yuamuecs, ¢ oHOU
CTOpPOHBI, YDIYOJISIFOT CBOM 3HAaHWUS TIO OIpPEACIICHHOW TeMe, a C JApyrom —
pacHIMpSIOT  TMPEACTaBICHHS O  XUMHH  CBEJICHUAMH,  BaXXHBIMH B
00111e00pa3oBaTeIbHOM OTHOIIICHHH.

B cBs3u ¢ BHenpenuem PI'OC olmiero obpazoBaHusi Hacrosiias paboyas
nporpaMma MpeaycMaTpUBaeT aHajdu3 COOCTBEHHOW JEATENbHOCTA YUUTENS st
TOTO, YTOOBI peaNn30BaTh €M, 0003HAYCHHBIE B CTAHIApPTaX, OPraHU30BaTh HMX
METOJUYECKOE COMPOBOKICHHE, 00ECTIEUUTh JOCTH)KEHHE HOBBIX 00pa30BaTeNIbHBIX
pe3ynbTaToB,  W3MEPHUTH  YPOBEHb  CQPOPMUPOBAHHOCTH  0OpPa30BaATEIIbHBIX
pe3ybTaTOB.

Pabouass nporpamMma mnpeaycMmarpuBaeT (QOpMUPOBaHHE Yy OOyYaroIIUXCs
00111e€y4eOHBIX YMEHHI W HABBIKOB, YHUBEPCAJIBbHBIX CIIOCOOOB JESITEIHHOCTU U
KJIFOUEBBIX KOMIIETEHIMA. B 2TOM HampaBieHUW NPUOPUTETAMU  SIBISIOTCS:
WCIIOJIb30BAaHUE ISl TO3HAHMSL OKPYXKAIOIIET0 MHUpa pa3u4HbIX METO/0B
(HabmroneHusi, U3MEPEHHMs], OMBITHI, IKCIEPUMEHT); MPOBEACHHE MPAKTUUYECKUX U
1a00paTOpPHBIX Pa0OT, HECIOKHBIX SKCIIEPUMEHTOB W OIMMCAHUE WX PE3YJIbTaToB;
WCIIOJIb30BAHUE JUIsl PEIICHHS] TMO3HABATEIbHBIX 3a/lad PA3JMYHBIX HCTOYHUKOB
nHdopmaIm; coO0ACHIE HOPM U TIPABUJI MTOBEJACHUS B XUMUYECKOM Taboparopun,
B OKPYXKAIOIIEH cpelie, a TaKKe MPaBIIT 3I0POBOT0 00pa3a KU3HH.

IInanupyembie pe3yJIbTaThbl OCBOCHHS Kypca BHEYPOYHOM AeATeJIbHOCTH

Kypc paccuuman na npuobpemenue o00yuarnwuMuca caeoyruux
KoMnemeHuui:

JUYHOCMHDBIX.

B IIEHHOCTHO-OPUEHTAIMOHHOU c(epe — UYyBCTBO TOPAOCTH 32 POCCUHCKYIO
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XUMHUYECKYIO HAayKy, TYMaHU3M, OTHOILLIEHUE K TPYY, LEeJIEYyCTPEMIIEHHOCTH;

B TPYIOBOW cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY HajbHeHIIen
00pa3oBaTebHON TPAEKTOPUU;
B TI03HABaTEIbHOW (KOTHUTUBHOHM, WHTEIUICKTyaJdbHOUN) chepe — ymeHwme

YIPABJIATDb CBOEH MO3HABATEIbHOU ACATCIBHOCTBIO.

MemanpeomMemHulx.

WCITOJIb30BAaHNE yYMEHHWM W HABBIKOB , TMOJYYCHHBIX HA JAHHOM Kypce s
M3YYCHUS PA3TMYHBIX CTOPOH OKPYKAIOIIEH TeHCTBUTEIIHHOCTH;
WCITOJIb30BAaHNE OCHOBHBIX HMHTEIUICKTYaJbHBIX Omepanuidi: (GopmynupoBaHue
THIOTE3, aHAJIW3 H CHUHTE3, CpaBHEHHE, 0000IeHHe, CHCcTeMaTH3aIus,
BBISIBIICHUE IPUYUHHO-CIIC/ICTBEHHBIX CBSI3€H, IIOMCK aHAJIOTOB;

yYMEHHE TEHEpUPOBaTh UACH W OIPENCATh CPEICTBA, HEOOXOAMMBIC IS X
peanuzaium,

YMEHHUE ONPESIATh I W 3aJa4d JeATCIbHOCTH, BBIOMpPATh CPEACTBA
peanu3anny eju U MPUMEHSTh UX Ha TIPAKTHKE;

UCIIOJIb30BAHUE PA3IMYHBIX HCTOYHUKOB ISl TOJYYEHUS XUMHYECKOU
UH(GOPMALIIH.

UCIIOJIb30BaHKE JIOTUYECKUX ONEPALIHi JIJIST PEeIlIeHHUs TOCTABIEHHBIX 3a71a4

NpPeoOMenHbIX:

B nosnasamenvnoti cghepe:

ONMUCBHIBATh  JEMOHCTPALIMOHHBIE W  CaMOCTOSITEJIbBHO  TNPOBEJCHHBIC
AKCIIEPUMEHTBI, UCTIOIB3YSl ISl ITOTO €CTECTBEHHBIN (PYCCKUIA) SI3BIK U SI3BIK
XUMUH;

OMKCBHIBATH U PA3INYATh U3YUEHHBIE KJIACChI COEIMHEHUMN, TPOCTHIE U CIOXKHbBIE
BEUIECTBA, XUMUYECKUE PEAKIINH;

KJIacCCU(UIIMPOBATH U3YUYECHHBIC OOBEKTHI U SIBJICHUS,

HAOMIOAAaTh JIEMOHCTPUPYEMBIE M CaMOCTOSITENIbHO MPOBOAMMBIEC OIIBITHI,
XUMUUYECKUE PEaAKIUH, TPOTEKAIOIINE B IPUPOJIE U B OBITY;

JienaTh BBIBOABI M YMO3AKJIIOUEHUS U3 HAOMIOACHUN, U3yUYCHHBIX XUMHUUYECKUX
3aKOHOMEPHOCTEW, MPOrHO3MPOBATh CBOMCTBA HEWU3YUYEHHBIX BEIIECTB IO
AQHAJIOTMM CO CBOMCTBAMH M3yYEHHBIX;

CTPYKTYpUpPOBaTh HW3YYCHHBIA Marepual M XUMHYECKYyI0 HH(OpPMAIHUIO,
MOJIYYEHHYIO U3 JPYTUX UCTOYHUKOB;

COCTaBIISITh AITOPUTMBI PEILICHHS 33]1a4 U MOJb30BaThCsl UMEIOIUMU;
CaMOCTOSITEJIbHO HaXOJUTh BEPHBIC ITyTH PEIICHUS XUMUUECKUX 3a/1a4;
HAXOJUTh Hau0oJIee pallMOHAJIBHBINA MMYTh PEIISHUs] XUMUYECKHUX 3a7a4;

B yennocmmuo-opuenmayuonnoti cghepe:

aHAJM3UPOBATh U OIICHUBATH MOCIEACTBUS IS OKPYXKAIOIMIEH Cpenbl OBITOBON
U TMPOU3BOJICTBEHHOW JESATEIbHOCTH YEJIOBEKAa, CBSI3aHHOM C mepepaboTKon
BELIECTB.

B mpyooeoii cghepe:

MPOBOJIUTH XUMUYECKUI IKCIIEPUMEHT.
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B cghepe 6ezonacnocmu scuznedesmenvrocmu:
OKa3bIBaTh TMEPBYIO MOMOINb MPHU OTPABICHUSNX, OXKOTaX W JPYrUX TpaBMax,
CBSI3aHHBIX C BEMIECTBAMU U J1aOOPATOPHBIM 000PYIOBAHUEM.

Oo0yuammiicsa Ha 0a30BOM YPOBHE HAYYHUTCH:

enoHnMaTh (usnueckuii cmeicn [lepuoanueckoro 3akona J[.M. Menneneera u
Ha €ro OCHOBE OOBICHATHL 3aBUCHUMOCTb CBOWMCTB XHMHYECKHX DJIEMEHTOB U
00pa30BaHHBIX UMU BEIIECTB OT JICKTPOHHOTO CTPOCHUSI aTOMOB;

®[IPUMEHSATh MPABUJIA CUCTEMATUYECKOU MEXKIYHAPOAHON HOMEHKIATYPBI KaK
CpeICTBa pa3InyeHUs U UACHTU(UKAIIMK BEIIECTB 10 X COCTABY U CTPOCHUIO;

®COCTaBIISAITh MOJICKYJISIDHBIE W CTPYKTYpHBIC (POPMYJIBI OpraHUYECKUX
BCILIECTB KaK HoOcHUTesled HHGOpMAallMd O CTPOCHUH BEIIECTBA, €ro CBOMCTBaX M
MPUHAICKHOCTH K OMPEAEICHHOMY KJIACCy COCIMHEHMUI;

®XapaKTEepU30BaTh OPraHUYECKHE BEIIECTBA II0 COCTaBy, CTPOCHUIO U
CBOWMCTBAM, YCTaHABIMBAaTh NPUYMHHO-CIICICTBEHHBIE CBSI3M MEXAY JTaHHBIMU
XapaKTEPUCTUKAMU BEIIECTBA;

®IPUBOJIUTH MPUMEPHI XUMUYECKUX PEAKINMI, PACKPBIBAIOIINX XAPAKTEPHBIC
CBOMCTBA THUIMYHBIX MPEICTABUTEIICN KJIACCOB OPTAaHUYECKUX BEIIECTB C IEJIBIO HUX
uaeHTUPUKAIY 1 0OBSICHEHUS 001aCTH IPUMEHCHHS;

®BJIQJICTh MpaBWJIAMH W NpUeMaMU O€30MacHOM paboThl C XWMHYECKUMH
BEIIIECTBAMHU U JTAOOPATOPHBIM 00OPYAOBAHUEM;

® [IPOBOJIUTH PACUETHl HA HAXOXKJACHUE MOJIEKYJISIPHON (hOPMYJIBI YTIIEBOIOPOAA
[0 MPOAYKTaM CTOPaHMsS M MO €r0 OTHOCUTEIBHOW IUIOTHOCTH M MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIIIMX B €I0 COCTAaB;

®BIIQJICTh IIpaBWJIaMH O€30IaCHOTO OOpaIieHUs C €JAKUMH, TOPIOYHMH H
TOKCHYHBIMH BEIECTBAMH, CPEJICTBAMH OBITOBON XMMHUHU.

Oo0yuawmmiicsa Ha 0a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHUThCSH:

®yCTAHABJIMBATh T'E€HETUYECKYI0 CBS3b MEXKIYy KjlacCaMHU OPTraHUYECKUX
BEIIECTB  JyI1  OOOCHOBAaHWSI  MPUHUUMNHAIBHON  BO3MOKHOCTH  TMOJYUYCHUS
OpraHUYEeCKUX COCTMHEHUN 3aIaHHOTO COCTaBa U CTPOEHUSI.

®[IPOBOJIUTH PAcCUYEThl HA OCHOBE XUMHYECKUX (HOPMYJ U YPaBHCHUHN pEaKIUA:
HAXOXKJECHUE MOJICKYJISIPHOU (DOPMYJIbI OPTaHMUECKOTO BEIIECTBA MO €TI0 TUIOTHOCTH
U MAaCCOBBIM JOJIIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WIM IO MIPOJYyKTam
CrOpaHusi; pacueThl MacCOBOW J10M (MAacChl) XMMHYECKOTO COEAMHEHHUS B CMECH;
pacdeTsl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKITUH, €CIIH OJHO W3
BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH ); paCUeThl MACCOBOW HIJIM OOBEMHOM JTOJH
BBIXOJIa MPOAYKTAa PEAKIMU OT TEOPETUYECKH BO3MOXKHOTO; pacyueThl TEIJIOBOTO
addekTa peaknuu; pacueTbl OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKHUX
peakuusx; pacuerbl Macchl (00ObeMa, KOJMYECTBA BEIECTBA) MPOAYKTA PEAKIUH,
€CJIM OJHO M3 BEIIECTB JAHO B BHUJE pacTBOpa C OIPEAECIECHHOM MAaCcCOBOW IOJIEH
PacTBOPEHHOTO BEIIECTBA;

®OIMCHIBATh COCTOSIHUE DJIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX
KBAaHTOBO-MEXAaHWYECKUX TIPEJCTABICHUH O CTPOCHMHM aromMa s OOBSICHECHHUS
pEe3yJbTAaTOB CHEKTPATIBLHOIO aHAIN3a BEIIECTB.
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Y4eOHO-TeMATHYECKHHA TJIaH

Ne m\in Pasnen, tema KomnuecTtBo
YacoB

1. OcHOBHBIEC pacu€THBIE 33/1a4d B XUMUHU 14

2. 3ajaun B OpraHUYeCKON XUMUU 8

3. 3aa4u B HEOPraHMYECKON XUMUU 9

4, IToBTOpeHue 4

Coaepxanme Kypca

11 knacc

Tema 1. OcHoBHBIC pacueTHbIE 321a4i B XumMuu. 14 yacos

«Beoonwiii uncmpykxmasc no Th. OcHosublie memoovr xumuu. Pacuémmnvle
3a0ayu. meopus u NPAKMUKA»

[IpaBmwia TexHUKU O€30MacCHOCTU MpHU paboTe B XUMHUUYECKOW JTaOOpaTOpUH.
JlaboparopHoe oOopynoBanue. HaOmionenue, MojenupoBaHUE, HKCIEPUMEHT —
OCHOBHBIE METOJbI TO3HaHUs XuMuH. [locTaHOBKa HayuHoro HaOmtonenus. Poinb
PACUYETHBIX U SKCIIEPUMEHTAIIbHBIX 33/1a4 B OKPYKAOLIEH NEHCTBUTEIBHOCTH U HX
B3aUMOCBSI3b C IPYTUMU IIPEAMETAMH.

JIO «IIpuémbl oOparieHus ¢ 1a0opaTOPHBIM 000PYIOBAHHEM).

Monv — edunuya uzmepenus éewyecmsa. Konuuecmao seujecmaa

MonsipHasi macca, MOJSIpHBIM 00bEéM, uymciao ABoraapo. Haxoxaenue
KOJIMUECTBA BEILIECTBA, 3HAsI MACCy, 00bEM MIIM YMCIIO MOJIEKYN (4acTHIl) BElIEeCTRa.

JIO «Pabota ¢ mapoCcTep;KHEBEIMU MOJICIISIMI.

IIpeobpaszosanue hopmyn: npocmole npuémbi.

Haxoxnenne maccbl, 00bEMa UM YUCIIa MOJIEKYJ, 3Hasl KOJTMYECTBO BEUIECTRA.
Haxoxxnenue waccel BeliecTBa, 3Has €ro 00bEM UM JApyrue B3auMOOOpaTHBIE
orepaluu.

Pacuémur no ypasenenusm peaxyuii.

Pacuerbl mo XHMMHYECKUM YypaBHEHUsM. PelieHue 3amady Ha HaXOXKICHUE
KOJTMYECTBA BEIIECTBA, MAacChl WJIM OObeMa MPOAYKTA PEAKIUU TO KOIUYECTBY
BEIIECTBA, MACCE MJIM 00bEMY UCXO/THOTO BEIIECTBA.

DKCnepumMeHm — OCHOBHOU Memoo XUMULU.

CoBpeMeHHBIE TpeOOBaHUS K DJKCIEPUMEHTY KaK K OCHOBHOMY METOTY
MO3HaHUs XUMHUU. Kak COOTHOCSTCSI TEOPETUUECKHUE PACUEThI, 3aKOHBI U TTOCTYJAThI C
npaktuyeckumu  onepamusiMu.  JIO  «OmnpeneneHue Macchl OKCHUJA MarHus,
MOJIYYEHHOTO TIPU CXKUTAHUU W3BECTHOM MAaCChl MarHUs»

Kauecmeennvie peaxyuu.

[Tonstue kauecTBeHHOM peakuuu. KadecTBEeHHbIE peaklMd Ha KaTHOHBI U
anuonbl. KauecTBeHHbIE peakuuu Ha ajkeHbl. OmnpenesneHne BEleCTB C MOMOUIBIO
TaONUIBI PACTBOPUMOCTH KHCJIOT, OCHOBAaHMM W COJIEM B BOJE, XapaKTEPUCTUKH
BUJIUMBIX U3MEHEHU mponeccoB. OnpeneneHue OpraHMvueckuX U HEOPraHUYeCKUX
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BEIIECTB, HAXOJAIIMXCS B PA3HBIX CKIISIHKaX 0€3 ATUKETOK, C MCIOJIb30BAaHUEM U 0e3
JOTIOJIHUTENIBHBIX ~ peakTUBOB.  OCyLIECTBICHUE  I[EMOYKU  IPEBpallCHUN
HEOPraHMYECKUX BEIIECTB.

JIO«KavyecTBeHHOE  ompeleNieHue  yrjepoja, BOIOpoJa MW XJiopa B
OPTraHUYECKUX COCTUHEHUSIX)

IIpakmuueckas paboma Ne 1 «Ananuz yuncogy

AHani3 YWIICOB HA HAJIMYME Macja, KpaxMajia, XJopujaa HaTpusi U Ha
KaJIOPUHAHOCTb.

3aoauu na uzOLIMOK U HEOOCMAMOK.

[IpocThie 3amaun Ha M3OBITOK, HEIOCTATOK W 3a/lauM, B KOTOPHIX BEIIECTBO,
B35TO€ B HM30BITKE, B3aUMOJIEHCTBYET C KAaKHUM-JIUOO KOMIIOHEHTOM pPEaKIMOHHOU
cucTteMbl. B3aummonelcTBUE pacTBOPOB COJSHOM KHUCIOTBI M THAPOKCHIA HATpUs,
COJIEPIKAILMX M3BECTHBIE MACChl PEArupyIoOlIMX BEHIECTB, ONPEICICHHE H30bITKA
peareHTa ¢ MOMOIIbI0 HHINKATOPA.

Obobwenue u cucmemamuzayus 3HAHUNU U ymeHui no meme «Pacuémvr no
VPABHEHUAM XUMUYECKUX PeaKyuii »

Pelienne TecTOBBIX 3a1aHUKA HA OCHOBE U IO Marepuaiiam EI'D

Maccosas u 06vémnas oonu.

Bpiuncinenne MaccoBOM JONIM  XUMHYECKOTO 3JIEMEHTa B BCIECTBE.
BrrunciieHre MaccoBO# 107U pacTBOPEHHOTO BEUIECTBA U PAaCTBOPUMOCTH BELIECTB.
Brruucnenne o0bEMHOM 1011 ra3a B cMecH ra3000pa3Hbix BelecTB. CocTaB Bo3myXxa.
B3pemmBaHue Xxiopuaa HaTpUsi Ha TEXHOXUMHUYECKUX Becax. lIpuroroBinenue
pactBopa
XJopujaa HaTpus C 3aJaHHOM MaccoBOM Josiell conu B pacTBope. OmpeneneHue
o0beMa pacTBOpa XJIOpHAA HATPHUsS C MOMOIIBI0 MEPHOTO IWJIMHIPA U ONpEACIICHHUE
€ro MJIOTHOCTH C IOMOILBIO apeoMeTpa

Buviuucnenus ¢ ucnonvzosanuem enuyuHvl Macco8ol 00aU NPUMeCH.

JlomamiHui oneIT «3aMep3aHre BOABI U pacTBOpa coim». lIpoBenenue peakuui
JUISL BEIIECTB, COAEPXKAIMX MNpUMECH, HaAOMIOEHUE PEe3ylIbTaTOB JKCIIEPUMEHTA.
PacueTsl ¢ ompeneneHreM MaccoBOM JOJIM MPUMECEW B BEIIECTBE IO PE3yJbraraM
XUMUYECKOU peakiuu. PacTBopeHue mopoIika Mela, 3arpss3HEHHOT0 PEYHBIM MIECKOM,
B pa30aBJIeHHON a30THOI KUCIIOTE.

3aoauu c ucnonrvzosanuem erUYUHbBL 86IX00A NPOOYMA PEaAKYUU.

[IpakTueckoe ompenesieHue MacChl OJHOTO W3 PEarupyrolux BELIECTB C
MOMOINIBIO B3BEIIMBAHUS, TMPOBEICHUS XUMUYECKOM pEakMu W pacyeT 1o
XUMUYECKOMY YPaBHEHUIO OTOW PEAKIUH, ONpENeJICHUE MacChl WU 00bema
MPOJIyKTa PEaKIMM M JIOJM €ro BbIXOJA OT TEOPETHYECKH BO3MOxkHOro. JIO
PacTBopeHne HaBeCKM IIMHKa B COJISIHOM KHUCJIOT€ M OINPEAEICHUE BBIXOJA
BBIJICJIMBILETOCS BOJIOPO/IA.

Hcnonvzosanue ancopummos. 3a0aqu Ha pacmeopul.

CnocoObl pemieHuss 3a7ad: CHUHTETHYECKUN U aHAJUTUYECKUN CIIOCOOHI.
OO01uit anTOpuUTM pelieHus 3a7a4 Ha PacTBOPHI.

Tema 2.3a1aun B oprannveckoi xXuMuu. (8 yacos)

Onpeoenenue MonexkyIapHol (hopmyvl euecmasa.

OO6mue (GopMynbl KJIacCOB OpraHWYEcKUX coeauHeHui. Hammcanue oOumx
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YpaBHEHU peakuuil B oOpraHuyecko xumuu. OmnpeaeneHue MOJEKYIIpHOU
(opMyIbI BelecTBa MO MaCCOBBIM JIOJISIM 3JIEMEHTOB.

Omnpenenenre MoseKyasipHON (popMyIibl BeliecTBa 1o ooieit popmyse Kiacca,
Ha OCHOBE O0OIIero ypaBHeHHs peakiuu. OmnpenereHue MOJCKYAIpHONH (HOpMyIbl
OpraHMYeCcKOro BEIIeCTBA MO NPOAYKTaM €ro TOpeHHs (pas3ioKeHus) -
TPAJIULIMOHHBIA THUI 33/1a4 110 OPraHMYECKOM XUMUU, POIMBIIMICSA €€ B MPOIIIOM
BEKE U3 TIOBCETHEBHOM SKCIIEPUMEHTAIBHON MTPAKTUKH XUMHUKA-aHAJIUTHKA.

Pemienne SKCIepUMEHTANBHBIX 3a/ad Ha WIACHTU(PHUKALUIO OpPraHUYECKHX
COEIMHEHUM.

KagecTtBeHHas peaknusa. EE wucnomp3oBaHMEe B OpPraHUYECKOW XUMUHU.
CocraBieHue palMOHAIbHOIO IUIaH UICHTU(UKALNY XUMHYECKUX COETMHEHUI.

JIO «KayecTBeHHBIE peaKLIUX HAa KPAaTHBIE CBA3WY,

JIO «KauecTBeHHbIE peakliiy Ha TOJIyosI U (PEHOI»,

JIO «KauecTBeHHBIE pEAKIMU HAa MHOTOATOMHBIE U OJHOATOMHBIE CIIMPTHI,
anbAECTUIBD)..

Pemenue sxcniepruMeHTaNnbHBIX 3a]1a4 10 TeMe «benku, )Kupspl, yriueBoaph

KauecTBeHnHas peakius Ha Oenku. KcaHTonpoTenHOBast 1 OMypeToBasi peakuu
oenkoB. Jlenarypauus Oenka. [lomydeHue cioxHBIX 3()UPOB, B TOM YHUCIIE U KUPOB.
[Tony4yenue >KUpHBIX cojieil HaTpus wind Kanus (MbuUia). KayecTBeHHas peakuusi Ha
anbAeru0-CupTOBYIO rpyIily. [openne caxapa. CrnoxHble yriieBoabl. KauecTBeHHas
peakuus Ha Kpaxmall.

3amaun  Ha  OCYIIECTBJIEHHE  LIEMOYKM  XUMUYECKHX  IPEBpaALICHUI
OpPraHUYEeCKUX COCITUHECHHM.

I'eneTnueckas CBSI3b OpraHUYECKHUX coeauHeHuil. IIporpamma nesTenbHOCTH
[0 PEUICHUIO LENOYEK NTPEBPALICHUI OPraHUYECKUX COCTUHEHUM.

Tema3. 3axaun B Heoprann4eckoi xumMumn. ( 9 4yacon).

PacTBOpenue kpuctamnoruapaTos.

Camble OCHOBHbIE TOHSTUS KpucTawiorpaguu. OCHOBHBIE MPEICTABUTEIN
KPUCTAJLIOTUAPATOB. Onpenenenue  Maccbl ~ O€3BOJHOIO  BeIlIeCcTBa B
KpucTajmioruapare. Pelnienue 3amad Ha pacTBOPHI, IIE B KAYECTBE OJHOTO WIIH
HECKOJIBKMX  PacTBOPOB  MPHUMEHSIIOT  pacTBOp  Kpucramwioruapara.  JIO
«BpIpanmBanne KpUCTaIOBY.

PactBOopenue razos

Ornpenenenue mMacchl raza npu HOPMAJIbHBIX YCJIOBHsIX. OnpeneneHne Macchbl
raza mnOpu YCIOBHUSX, OTIWYHBIX OT HOpMaJibHBIX. [IpuBeneHune ycimoBuM K
HOpMalibHBIM. YpaBHeHue MeHneneeBa-Knanelipona. JIO «PactBopenne ammuaka B
BOZE»

PacTBOpeHnue BemecTs, B3aUMOAECUCTBYIOIIUX C BOJIOM.

PacTtBopenune B BOJE WIENOYHBIX M LIECITOYHO3EMEIBHBIX METAIJIOM, OKCHUIOB
IIEJIOYHBIX M IICIIOYHO3EMENIBHBIX METaJIOB, KUCIOTHBIX OKCUaoB (kpome SiO,),
HEKOTOpBIX coJied (TUIPUIOB, KapOumoB, CylbpuaoB, (ochumoB, HUTPHUIOB).
Onpenenenue Macchl 0Opa3oOBaBIIETOCS BEIIECTBA IO ypaBHEHUIO peakuuu. O
«B3anMo1ecTBME U3BECTHOW MACChl HATPUS C U3BECTHOM MaCcCOM BOIBI»

CinurBaHMe pacTBOPOB BELIECTB, B3aUMOICHCTBYIOIIUX APYT C IPYyTOM

Onpenenenne cocrasa M MacChl TIOJy4eHHOHW cMmecu (¢ yuérom
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HEMPOpPEarupoBaBIIMX KOJIWYECTB BEHIECTB, YAAIEHHBIX Tra3000pa3HbIX BEILIECTB,
BhimaBmmx ocaakoB). JIO «B3aumoneiictBue cynbdara xkenesa (I1l1) u ruapokcuaa
HaTpUsD)

N3MeneHne macchl INTACTUHKU

AJITOpUTM TNpH PENICHHM 3a7ad Ha HW3MEHEHUE MAacChl IUIACTUHKM.
CocraBiieHHE ypaBHEHUSI W OINPEACICHHE W3MEHEHUS MAacChl IUIACTUHKHU MpU
pactBopeHnr 1 wMomp Metamwia. OmnpeneneHre peanbHOro HW3MEHEHHS MAacChl
IUTACTUHKU (M3 TekcTa 3agauyu). OmnpenelieHHe KOJIWYECTBAa BEIIECTBA MeETallia,
Nepeneaero B pacTBop. BrlunciieHHMe UW3MEHEHUs Macchl miacTUHKH. JIO
«Ilorpyxenue xejae3HoN MIACTUHKU B PACTBOP CEPHOM KUCIIOTHI M pacTBOP cyibdara
meau (1)»

CKOpOCTh XUMHUYECKOW pEeaKIun

3aBUCHUMOCTh CKOPOCTH XHMHYECKOM pEakIMU OT IPUPOAbl PEarupyronmx
BEILECTB, KOHIEHTPALUH, TEMIIEPATYPBI, IUTOIIAAN TOBEPXHOCTH COIPUKOCHOBEHHUS U
Karaims3aropa. Peakuum romo- wu  rereporeHHele. [loHsatne o karanusze U
karanuzaropax. depMeHThl Kak OHOJIOTMYECKHE KaTaau3aTopbl, OCOOEHHOCTH HX
¢yuknmonuposanus. JIO «MccneqoBanue BIUSIHUS Pa3IMYHbIX YCIOBHI HA CKOPOCTh
XUMHUYECKOU PEAKIIUN.

XUMHYECKOE PABHOBECHUE

CocTosiHMEe XUMUYECKOTO PaBHOBECHS JJIsl OOpAaTUMBIX XMMUYECKUX PEaKIIHi.
Cnoco6n1 cMemenust xumuueckoro paBHoBecus 1O «PaBHoBecHble peakiun», JIO
«HccnenoBanue ycloBHil, BIUSIOMINX HA CMEIICHUE XUMUYECKOTO PABHOBECHUS

I'maponus comneit

I'upponus no xkatuony. I'maponu3 no aHuoHy. [ MIpoOIN3 MO KATUOHY U aHHOHY.
I'maponus B Heckonbko cTyneHeil. Cpena oOpasyromuxcs ci1adbiX 31eKTposnnToB. JIO
«Onpenenenue cpesibl THAPOIUZUPOBAHHBIX COJIEH C TOMONIBI0 HHANKATOPOB)

DnekTponu3

Karon m karognsiii mponecc. AHOA M aHOAHBIN Tporecc. CxemMa AIEKTPOoIIn3a.
Pemrenne 3amad, B KOTOpPBIX B Kaue€CTBE XUMHUYECKOTO IIPOLIECCE MPOUCXOIUT
anekrponuns. J1O «Pa3noxxeHne BOIbI O AEHCTBUEM IEKTPUUECKOTO TOKA»

I'eHeTnueckas CBsI3b MEXAY KJIACCAMH COCIMHEHUM.

I'enernueckass CBA3bp MEXAY KiAcCaMM  HEOPTAHMYECKUX M OTaHWYECKUX
coenuHeHni. [IoHsATHE O TEeHETHYECKOW CBSA3M U T'€HETHYECKUX psAnax. [ eHeTnueckuii
psan metaia. ['enernyeckuil psg Hemetaia. OCOOEHHOCTH T€HETHYECKOTO psijia B
OPraHUYECKON XUMMUH.

Tema 4. IloBTopenue. ( 4 yaca.)

Pemenne 3amau n3 OtkpeiToro 6anka 3aganuii EI'D

Hrorosoe 3ausaTue

TemaTnueckoe NJIAHMPOBAHUE

Ne  \Cooeporcanue
YPOK




OcHoBHBIE pacuéTHbIe 3aga4u B xumuu (14
4acoB)

1 | Broausiii ucTpykTax no Th u OT. 1
OcHoBHBIE METOJIbI XUMHH. Pacu€THble 3aaauu:
TEOpUs U MPAKTHUKA.
Monp — eouHWIA U3MEPEHUs BEILIECTBA.
2 | KomnuecTBo BeniecTa 1
3 [IpeoOpazoBanue Hopmyll: MPOCTHIE MPUEMBI. 1
4 | Pacd€Thl 10 ypaBHECHUSIM PCAKIIHIL. 1
DKCIEpUMEHT — OCHOBHOW MeTo xumuu. Kak
5 | ero MO>XHO MCIIOJIb30BaTh. 1
6-7 KauectBeHHbIE peakiyu. 2
3 [Ipaktuueckas pabora No 1 « AHaIU3 YUTICOBY 1
9 3amaun Ha N30BITOK U «HEIOCTATOK) 1
O0o00meHne W CHCTEMaTH3alud 3HAHUU |
10 | ymenuit mo teme «Pacu€rel mo ypaBHEHUSM 1
XUMHAYECKUX PEAKITUIN»
11 | Maccosas u 00BEMHAY JT0JIH. 1
12 Beruucienuss ¢ UCMHOIB30BAaHUEM BEITUYUHBI 1
MAaCCOBOM JIOJIM TPUMECH.
13 Teopus u peanbHOCTh (3aa4 Ha BBIXOJ 1
MPOAYKTa PEAKIUN).
14 Hcnonp3oBanue  anroputmMoB. 3ajadyd  Ha 1
pacTBOPHI.
15 3agayu B oOpraHuvyecko xXuMuu.(8 4acos) )
16 Onpenenenune MOJIEKYJISIPHOM bopMyIbI
" | BemiecTBa.
No K
oI
VPOK Haumenoeanue pazoena, memwi
p yacoes
17- | PemieHne SKCOEPUMEHTAJBHBIX  337ad  Ha 2
18 | uaeHTH(dUKAIIMIO OPTAaHUYECKUX COCAMHEHUH.
19 Pemenne skcnepyuMEHTANbHBIX 3ajlad [0 TeMe 1
" | «benku, )Kupbl, yIIeBOIAbDY
20- | 3amaum Ha OCYILIECTBJICHUE LIETOYKHA 3
22 | XUMUYECKHX TPEBPAIICHUNA  OPraHUYEeCKUX
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COEIMHEHUN.

23 3agauyu B Heopranu4veckoi xumum (9 yacon) 1
PacTBOpeHHE KpUCTANIOTHIPATOB

24 | PacTBOpeHune ra3oB 1

o5 PaCTliopeHI/Ie BEIIECTB, B3aMMOJICUCTBYIOIIUX C 1
BOJIOM.

2% CnuBanune pacTBOpPOB BEIIECTB, 1

B3aMMOJICHCTBYIOIINX JPYT C IPYrOM

27 | U3MmeHeHHEe MacChl INTACTUHKHU 1
28 | CKOpOCTh XUMHUYECKON PEaAKITIH 1
29 | XUMHYECKOe PaBHOBECHE 1
30 | 'maponu3z coneit 1
31 | Dnexrponus 1

O06001mIeHHe 1
32 |Tenernueckas  CBA3b  MEXIy  KiaccaMu

COECIMHEHNH.

Pemenne 3amau u3 OTKpbITOro OaHka 3aaHUMN 1
33

EI'D
34 | UtoroBsoe 3aHsaTHE 1
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