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MNOSICHUTEJIBHASA 3AIINCKA

Kypc «Pemienue 3agay 1mo XMMUU TOBBIILIEHHOTO YPOBHS CJIOXKHOCTW» MpeIHa3HA4YeH IS
yuanmuxcs 11 kimacca u paccuutan Ha 1 rox oOydenus (B pacuere 2 4 B HENENI0), Bcero 64 u.
AnpecoBan ydamuMmcs 11 kiaccoB, BBHIOMPAIOIIMM €CTECTBEHHOHAYYHBIM Tpoduib Ha crapiiei
CTYIIEHU O0yYECHHS.

Pemenne 3amay 3aHMMAaeT Ba)XHOE MECTO B XMMHYECKOM OOpa3OBaHUU. SBISSCH OJHUM U3
pueMoB 00ydYeHHsI, TIOCPEACTBOM KOTOPOTro obecriednBaeTcs 0oiee TITyOOKOE M IOJTHOE YCBOCHHE
yu4eOHOro Marepuana I0 TpeaAMeTy, BbIpaOaTHIBACTCd YMEHHE CaMOCTOSTEIBHO MPUMEHSTH
npuoOpeTeHHble 3HaHHWA. B mpomecce perieHus 3agad MPOUCXOTUT YTOYHEHHE W 3aKpeIUICHHE
OCHOBHBIX XHMHUYECKMX TOHSATHH O BemeCTBaXx W mpoueccax. Kpome Toro, pemieHue 3agad
CHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS HIKOJHHUKOB, JaeT BO3MOXKHOCTH IS
TBOPYECKOTO MPUMEHEHHS, TTOTyYEHHBIX UIMU 3HAHUH.

[lenpto nmaHHOTO Kypca SBJSETCS pacllUpeHre W YriayOJeHHe COoIep)KaHus IIKOJIBHOTO
npenMera «XHMHS» B UYAaCTH PACCMOTpPEHHUs OoJiee MIMPOKOTO CIEKTpa MPEAMETHBIX 3aaady
MOBBIIEHHOMN CIIOKHOCTH. BMmecTe ¢ TeM, 3aaun 1Mo XMMUU IpeIaraloTcsi Ha BCEX dK3aMeHax I10
XUMHH, KaK HEOTheMJIeMasl 4YacTh BKIIOYEHBI B KOHTPOJIbHO-U3MEPUTENbHBIE MaTepuabl (6a30Boro,
MOBBIIIEHHOTO U BBICOKOTO YPOBHEH CIIOKHOCTH) JUISI OL[EHKH ITOATOTOBKH BBITYCKHUKOB LIIKOJ MIPH
uToroBoi arrecranuu. Co3HATEIbHOE HM3YYEHHE OCHOB XHMHH HEMBICIUMO 0€3 MOHUMAaHHUs
KOJINYECTBEHHOI CTOPOHBI XUMUYECKUX MPOIIECCOB.

[lporpaMmMa mpexycMaTpuBaeT B KadyecTBe OCHOBHOW (OpMBI TpOBeNEHHs 3aHATHA
NPaKTUKYMBI 110 PEILICHHIO 3a]1a4.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA

JInyHOCTHBIE pe3yJbTaThI:

OOyuaronuics MoIy4UuT BO3MOKHOCTD JUTs (YOPMUPOBAHHUS CIEAYIOIIUX IUYHOCTHBIX Y'Y /1
e oOmpeaeleHre MOTUBAIMY U3y4YeHUsI y4eOHOTO MaTepuaa;

e OIICHMBAaHHE YCBaUBAEMOTr0 YIeOHOTO MaTepraia, UCXO/sl U3 COIMAIBLHBIX U JMYHOCTHBIX
LIEHHOCTEH;

e OLEHHMBAHUE COLMATIBHOMN 3HAUMMOCTH IPO(ecCcHil, CBA3AHHBIX C XUMHEH;

e BIIAJICHUE MpaBWJIaMH 0€3011aCHOT0 0OpalleHHsl ¢ XUMHYECKUMHU BEIIeCTBAMU U
000pyZI0BaHUEM, TPOSIBICHUE IKOJIOTMUECKON KYIbTYPBI.

MertanpeaMeTHblIe pe3yJbTaThl:
PeryasatuBnble O0y4aronuiics NOIyYUT BO3MOXKHOCTD JJIs1 JOPMUPOBAHUS CIIETYIOIINX
peryasaTUBHbBIX Y'Y /]

e [[e/leNoIaraHue, BKIII0Yas IOCTAaHOBKY HOBBIX LIEJIEH;

¢ JUIAHUPOBAHHC IMYTU JOCTHIKCHUSA LICJ'ICfI;

® yCTaHaBJIHMBaHHE II€JICBbIX PHOPUTETOB, BBIICIICHNE aJbTEPHATUBHBIX CIIOCOOOB
JTOCTHKEHHS 1IN U BEIOOp Hambosee 3¢ (HeKTUBHOTO Cc11oco0a;

® YMEHHE CaMOCTOSTEIIEHO KOHTPOIUPOBATE CBOE BPEMS U YIPABIATH UM;
e yMEHHE NPUHHMATh PEIICHUs B IPOOJIEMHON CUTYaINH;
® I0CTaHOBKA y4e€OHOH 3a/1auM, COCTABICHUE IJIaHA U N1OCIEA0BATEIbHOCTH ACHCTBHIHA;

® [IPOTrHO3UPOBAHUC PE3YyJibTaTa YCBOCHUSA, OLICHMBAHUC YCBOCHHOT'O MaT€pHrajia, OLICHKA
Ka4eCTBa U YPOBHA YCBOCHUA, KOPPECKIUUA B IIJIaH U croco0 I[CﬁCTBHSI npu HCO6XOI[I/IMOCTI/I.

ITo3naBaTeaLHLBIE
OO0y4aroImuiicst MOTYYUT BO3ZMOXKHOCTh JIJIs1 (DOPMHUPOBAHUS CISAYIONMMX Mo3HaBaTenbHbIX Y Y I:
® TIOMCK M BbIJIeJIeHUE HHPOPMALINY;



aHaJIN3 YCIIOBUH 1 TpeOOBaHMIA 3a/1a4M, BEIOOD, COTIOCTABIICHNE M 00OOCHOBAHHE CIIOC00a
peleHus 3a1a4uy;

BbIOOp Hambosee 3 (HEKTUBHBIX CIIOCOOOB PELlIeHHs 3aa4u B 3aBUCUMOCTH OT KOHKPETHBIX
YCIJIOBHI;

BBI/IBIDKEHUE U 000CHOBAHUE THUIIOTE3bI, BEIOOP crioco0a e€ mpoBepKH;

CaMOCTOSITENIFHOE CO3/[aHNE alITOPUTMA JAESITEIbHOCTH MPH PEIICHUU TPOOIEM TBOPUECKOTO
U TIOMCKOBOTO XapaKTepa,;

YMEHUSA XapaKTCPU30BaTh BEIIECCTBA 110 COCTaBy, CTPOCHHUIO U CBOﬁCTBaM;

OIMCHIBaHUE CBOMCTB TBEPABIX, KUAKHX, ra3000pa3HbIX BEIIECTB, BBIICIICHUE UX
CYLIECTBEHHBIX IPU3HAKOB;

n300paKeHne COCTaBa MPOCTEHIINX BEUIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT U CYIIHOCTH
XUMUYECKHUX PEAKLUN C TOMOUIBI0 XUMUYECKUX YPAaBHEHUN;

MPOBEICHKE HAOIIOIEHUH 1 ONMCAHNUE MTPU3HAKOB M YCIOBUM TEUESHUS XUMUYECKUX
peaKiuii, BHIMOJHEHUE XUMUYECKOI0 SKCIIEPUMEHTA, BEIBOLI HA OCHOBE aHAIN3a
HAOJIOJICHUH 32 SKCIIEPUMEHTOM, PEIICHUE 3a1a4, MOTYyIeHHe XUMUISCKON HH(OpMaluu 13
Ppa3IUYHBIX HCTOYHUKOB;

YMEHHE OPTraHU30BbIBATH UCCIIENOBAHUE C LEIBI0 IPOBEPKH TMIIOTES;
YMEHHE JIeJIaTh YMO3aKII0UeHHsI (MHAYKTUBHOE U TIO0 aHAJIOTHH) U BBIBOBI;

YMCHHUC 00BEKTUBHO OLICHUBATb I/IH(l)OpMaL[I/IIO 0 BCIICCTBAX U XUMHWYCCKHX IIpOLECCCaX,
KPUTHUYCCKH OTHOCHUTLCA K HC€BHOHaquOﬁ I/IH(i)OpMaL[I/II/I.

KoMMyHHKaTUBHBIE
OO0y4Jaromuiics MOTYYUT BO3MOKHOCTE ISt GOPMUPOBAHUS CIEAYIONMX KOMMYHUKATUBHBIX Y Y /1:

IMOJIHOC U TOYHOC BBIPAKCHUC CBOUX MBICJICH B COOTBETCTBUHU C 3aJauyaMy U YCII0OBUAMUA
KOMMYHHKAIIUH;

a/IeKBaTHOE UCIIOJIb30BAHNE PEUEBBIX CPENICTB ISl TUCKYCCUH U apTyMEHTAIMU CBOEH
Mo3unun, yMEHHUEC MPCACTABIIATh KOHKPETHOC COACPIKAHUC C COO6IHCHI/IeM €ro B IINCEMEHHOU
1 ycTHOHU hopme, onpeneneHne croco00B B3aUMOACHCTBHS, COTPYAHUYECTBO B IIOMCKE U
cbope nHpopmayu;

OlpeJieNIeHNe CII0CO00B B3aUMOJICHCTBUS, COTPYIHHYECTBO B IIOUCKE U cOOpe MH(POpMALUH,
y4acTHe B IMajore, INIAHUPOBAHUE OOIIMX CIIOCOOOB pabOThI, IPOSIBICHUE YBAKUTEILHOTO
OTHOILICHUS K IPYTMM 00y4aeMbIM;

OIMUCAaHUC COACPIKAHNA BBIIIOJIHACMBIX I[CI)'ICTBI/II}'I C ICJIbKO OPUCHTUPOBKHU MMPEAMETHO
HpaKTI/I‘ICCKOﬁ JCATCIIPHOCTH,

YMCHUSA YUUTBIBATb PA3HBIC MHCHUS U CTPEMUTHCA K KOOpAWHAIIHUU Pa3JIMIHbIX HOSI/II_II/Iﬁ B
COTPYAHHUYICCTBC,

dbopMynupoBaTh COOCTBEHHOE MHEHHE U MTO3UIINIO, apIYMEHTUPOBATh U KOOPAMHUPOBATh €&
C MO3UIUSAMHU APTHEPOB B COTPYIHUUECTBE MIPU BBIPAOOTKE OOIIEr0o pelIeHus] B COBMECTHOM
JIEATEIbHOCTY;

OCYHICCTBIIATH B3aHUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHHUYCCTBE HCO6XO,Z[I/IMYIO
B3aMMOIIOMOIIIb,

IUIAHUPOBATH OOIIKE CITOCOOBI PabOTHI; OCYIECTBIISATH KOHTPOIIb, KOPPEKIHIO, OLIEHKY
neicTBuil mapTHEpPa, yMETh yOeKIaTh;

HCTIOJIb30BAaTh aJIeKBaTHBIE S3BIKOBBIE CPEJICTBA JJISl OTOOPAKEHUSI CBOMX UYBCTB, MBICIIEH,
MOTHBOB U MOTpeOHOCTEN; 0TOOpakaTh B peun (onucaHue, OObsICHEHUE) COJepKaHUE
COBEpILIAEMbIX ACHCTBHUH Kak B (hOpMe IPOMKOM COLMATU3UPOBAHHOM peuH, Tak U B popme
BHYTPEHHEH peuy;

pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIB3Ysl CPEIICTBA YCTHOU U
NUCbMEHHON KOMMYHUKAIIUH MIPU paboTe ¢ TEKCTaMU Y4eOHHUKA U JTOTIOJIHUTEIHHOM



JUTEPATypPOH, CIIPABOYHBIMU TAOIHIIAMH, TIPOSIBIISITH TOTOBHOCTD K YBaXKCHUIO HHOIM TOUKU
3peHus Npu 00CYKIACHUU PE3yIbTAaTOB BHIMOJIHEHHON pabOTHI.



IIpenmeTHbIe pe3yabTaThl
OO0yyvaromuiics HayYUTCs:
e Pemarp pacuéTHble 337291 C MPUMEHEHHEM 3HAHUH 110 XUMHUH, PU3UKE, MAaTEMATHKE.
[IpoBONTE pacyeTsl IO YPABHEHUSAM XUMUUYECKUX pPEaKIuil.
Pemars HecTaHIAapTHBIE 3a/1a4H, UCIIOJIB3YS PA3JIMYHbIE AITOPUTMBI PEIICHHUS.
Pemiats kauecTBEHHbIE U HKCIIEPUMEHTAIBHBIE 3a1a4H.
VYcTanaBiIMBaTh MPUUMHHO-CIIEACTBEHHBIE CBS3H, 000011aTh, CHCTEMATU3UPOBATh
MOJIyYEHHbIE 3HAHUS.
e  OcCyLIECTBIATh CAMOCTOSITENIbHBIN MOMCK XUMUYECKONW HHPOPMAIIH C UCTIOJIb30BaHUEM
Pa3IUYHBIX UCTOYHHUKOB (CIIPABOYHBIX, HAYYHBIX U HAYYHO MOMYJISIPHBIX U3JaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB HHTEPHETA).

3apaum kypcea:
®  KOHKpETH3allMs XUMUYECKHX 3HAHUI 110 OCHOBHBIM pa3zesiaM y4eOHOTro MpeaMeTa;

® Pa3BUTHEC HABBIKOB CaMOCTOATEIbHOM pa6OTbI;

® pa3BUTHC YMEHHU JIOTHYESCKH MBICIHTh, BOCIIUTAHKIE BOJH K IPEOIOJICHUIO TPYIHOCTEH,
TPYAOIOOHS U JOOPOCOBECTHOCTH;

® pa3BHUTHE YUeOHO-KOMMYHUKATHBHBIX YMEHHIA;

¢ COBCPHICHCTBOBAHUEC HABBIKOB BJIAJICHUSA YHAIITUMKCA OCHOBHBIMHA IIPUEMaMU U METOJaMU
peuIiCHud paCY€THLIX 3a/1a4, AJITOPUTMAaMU PCHICHUA TUIIOBBIX XUMUYCCKUX 3a1a4, 3aj1a4
IOBBIINICHHOT'O U BBICOKOT'O ypOBHCﬁ CJIOKHOCTH,

e (hopMupOBaHME HABBIKOB UCCIIEIOBATENLCKOM IEATEIBHOCTH;

e  CIIOCOOCTBOBaHHE HHTCIrpalinun 3HAHUI ydamuxcs, MOJTY4YCHHBIX IIPU U3YYCHHUU ITPECIAMETOB
CCTCCTBCHHOHAYYHOTI'O HpO(i)I/IJ'I}I IIpU pCHICHUH PACUYCTHBIX U Ka4CCTBCHHBIX 3a/1a4 110

XUMHH.
YuyeOHo-TeMaTHYECKOE IUIAHUPOBAHHE
Ne n/m HasBanue TeMbl Koua-Bo
4acoB

1-2 OOmiue TpeboBaHMS K PELICHNIO U 0(OPMIICHHIO 33]1a4 110 XUMUH. 2
Knaccugukaryst OCHOBHBIX PaCUETHBIX 33]a4 C YUE€TOM aJlrOpUTMa
ux peuieHus. Puszndeckue BETUUNHBI U UX €MHUIBI, IPUMEHEMbIE
IIPY PELICHUH 3a/1a4 [0 XUMUH.

3-6 Penrenue 3a1a4 Ha HAXOXKICHNUE MOJIEKYIISIPHBIX (POPMYIT 4
oprannueckux BemecTB. CriocoObl peneHHs.

7-10 Penrenue 3a1a4 ¢ MCNOIB30BAHUEM MTOHATHI «MOJIBHAS JIOJIS, 4
«00OBEMHAs AOJIS», «KMOJISIPHAsE Macca CMECH BEILIECTBY.
Omnpenenenne cocraBa ra3oBbIX cMecel. Anredpandeckue crocoOsl
peleHus

11 Anxansl. Onpenenenue coctaBa CMECH, BCE KOMIIOHEHTHI KOTOPOI 1
B3aMMO/ICHCTBYIOT C YKa3aHHBIMU peareHTaMu

12 [Muknoankansl. OnpeneneHue cocTaBa CMECH, BCE KOMIIOHEHTbI 1
KOTOPOH BBIOOPOYHO B3aUMOJCHCTBYIOT C YKa3aHHBIMU peareHTaMu

13 Anxkenbl. OnpesielieHne COCTaBa ra30BbIX CMecei. 1

14 Anxaauensl. OnpenenaeHne cocTaBa HCXOAHON CMECH, Macca 1
KOTOPOH HEU3BECTHA

15 Ankusbl. Beruucnenus, eciy BeniecTa CoAepikaT NPUMecH 1

16 Apomatndeckue yriaeBo1opoabl. benson. 3agaun Ha BBIXOJ 1
IIPOAYKTA OT TEOPETUYECKU BO3MOXKHOTO

17-18 3agaun Ha ompeielcHUE POAYKTOB PEaKIUil M COCTABICHUS 2
OKHCJIMTENBHO — BOCCTAHOBUTENIBHBIX IIPOLECCOB, HAYIIUX B




PAa3IMYHBIX CPEAax € YUaCTUCM HCIIPECACIbHBIX YITICBOOOPOAOB
Pa3HOro CTpOCHUA (aJ'IKeHOB, AJIKaJMCHOB, aJ'[KI/IHOB)

19

3anauyn Ha onpezesieHHe MPOIYKTOB PEaKIUuil U COCTaBICHUS
OKHCJIUTEIBHO — BOCCTAHOBUTENBHBIX MPOIIECCOB, HIYIIUX B
Pa3IMYHBIX CpeJax ¢ y4aCTHEM apOMAaTUYECKHX YIIIEBOAOPOJIOB.

20

[IpenenbHble OMHOATOMHBIE CIIUPTHI. MHOrOATOMHBIE CITUPTHI.
Brraucnienne maceol (00beMa, KOJTMYECTBA) MPOAYKTA PEAKIMU, €CITH
OJTHO M3 pearupyromux BEMIeCTB 1aHO B H30bITKE

21

®enosbl. Beruucienus ¢ UCMOIb30BaHUEM TOHSATHUS «MACCOBast
JI0JIs1» PACTBOPEHHOT'O BelllecTBa. Brruncienne MaccoBoil 1oau
BEIIIECTBA B PaCTBOPE.

22

AJbJeTHIBI U KETOHBI. BoruricieHne Maccol (00beMa, KOJIMIeCTBa)
MPOAYKTa PEaKIMH, €CIM OJTHO U3 PEearupyrolinuX BEIIECTB JaHO B
n30BITKE.

23-24

3azauM Ha onpeAeseHUe MPOIYKTOB PEAKIUIl U COCTAaBICHHUE
OKHCJIUTENBHO — BOCCTAHOBUTEJBHBIX IPOLIECCOB, HIYIIUX MTPH
Pa3IMYHBIX YCIOBHUAX M B PA3IUYHBIX Cpeax ¢ y4acTHEM CIUPTOB,
QJIbJICTHIOB U KETOHOB.

25-26

3a1aun Ha HAXOXKIECHUE MOJIEKYJISIPHBIX (OpMYII
KHUCJIOPOCOIEPKAIUX OPraHMUECKUX BEIIECTB 110 MPOAYKTaM
CTOpaHUsI

27

Kauectrennsie 3amaun no teme: «Kucnopopacoaepxaiiye
opranudeckue Bemecta». Onpe/ieeHue HEM3BECTHBIX BEIIECTB M0
HUX CBOHMCTBaM.

28

AmuHBI. 3a/1a41 Ha HAXOKAECHUE MOJIEKYJISIPHBIX (GOpMYyJT
430TCOAEPKAIMX OPraHUYECKUX BELIECTB 110 NIPOJAYKTaM CrOpaHus

29

AwmuHokucioTsl. benku. Pemenne koMOMHUPOBaHHBIX 3a/1a4

30-31

Pemenue KOM6I/IHI/IpOBaHHbIX 3ala4 Ha OCHOBC U3YYCHHBIX TUIIOB U
crmoco0oB PCUICHUA.

32

PacuyeThl ¢ uCIONB30BAaHUEM OCHOBHBIX HOHITUM XUMUU:
«(KOJMYCCTBO BCIICCTBA», «KOTHOCUTCJIbHAA MOJICKYJISIPHAA Maccay,
«MOJIApHas Maccar, «MOJIHpHI;Iﬁ O6'I)CM>), (IIJIOTHOCTD BCIICCTBA»,
«OTHOCHUTCJIbHAA INIOTHOCTH BEIICCTBA IOT Ira3ym».

33-34

3aaun Ha ra30Bble 3aKOHBI (3aKOH ABOTAJPO U €T0 CIIEICTBUS,
0o0BEeTMHEHHBIN Ta30BbIN 3aK0H boiinsa-Mapuorra u I'eii-JIroccaka u
ypaBHeHue Knaneiipona-MeHjieneesa).

35-36

CnocoOb1 BbIPAKCHHUA KOHLICHTPAIIUU PaCTBOPOB. Ilonstue «I0JI» U
€C PaSHOBUAHOCTHU. PacueTsl ¢ ncnonab30BaHUEM ITOHSITHS «MaccoBast
A0JI1 BEUICCTBA B PaCTBOPE». HpaBI/IJ'IO cMmenieHus. PacyeTsl ¢
HACIIOIB30BAHUEM IOHATHI: «0OBEMHAS J0JIsD), «MOJIbHAs OOJIS».

37

PacuerHo-npakTHUECcKuE 3a/]a4K HA IPUTOTOBJIIEHUE PACTBOPOB
3a/IaHHOM MacCOBOM /1011 paCTBOPEHHOTO BEIIECTBA, MOJISIPHOM
KOHICHTPAIUKM, KPUCTAJJIOTHUIpAaTa U BOJIbl, CMCIHICHUC PACTBOPOB.

38

PacueTsl, cBsI3aHHBIC C MIEPEBOJIOM OJHOTO BUIa KOHIICHTPAIUH B
napyroii. CMemmBaHUE pacTBOPOB, COMMPOBOK/AIOIIEECS XUMUIESCKON
peaxkuueil.

30-40

PacTBOprMOCTS BelecTB. B3auMOCBs3b NOHATHI «PacTBOPHMOCTH
U «KOHLICHTPALUs PacTBOPOBY. 331241 HA PACTBOPHMOCTD BEIIECTB,
CHOCOOHBIX 00Pa30BBIBATH KPUCTAIUIOTUAPATHI.

41

PacueTsl o TEpMOXUMUYECKUM YPABHEHUSAM. 33Ja4X OBBILIEHHOTO
YPOBHS CII0KHOCTH Ha Temy “TepMoxumMus” (IpUMEHEHHE CIIEICTBUS
3akoHa ['ecca).

42

33.[[3.‘11/1 Ha BO3BMOXXHOCTBb IMMPOTCKaHWA XUMHYCCKUX peaKuHﬁ. Pacuer
OHTAJIBIINU PCAKIHH. PacueT usmeHneHus OHTPOIINH B XUMHUYCCKOM




npouecce. Pacuer usmenenus snepruu ['md6ca peakumn

43 CKOpoCTh XMMHUECKON peaklui. XUMHUYECKOE PaBHOBECHE. 1
Hcnonws3oBaHne MeTOAA COCTABIICHUS TAOJIUII ITPH PEIISHUH 3a]1a4 Ha
BbIuuCIIeHHE Kpapn M COCTABA HCXOHBIX M KOHEYHBIX KOHIICHTPALUI
KOMIIOHEHTOB PAaBHOBECHOM CHCTEMBI

44 Brrurcnenus creneHu TMcconnaniy, KOHCTAaHThI Auccoruanym, pH 1
pacTBopa

45 Peakumu runponusa coneii. CoBmectHbld Tuaponus. Hectanpaptasie | 1
Y pacyeTHbIC 3a]1a41

46 KauectBeHHbI€ 1 pacueTHbIE 3aa41 110 TEME “DIEKTPOIIU3 1
pPacTBOPOB M PACIIABOB DJIEKTPOJIHUTOB”.

47 PacyeTpl 00hEMHBIX OTHONICHUH Ta30B MPH XUMHUYECKHUX PEAKIUIX 1

48 PacueTsr MaccoBoit HiM 0OBEMHO# TOJTM BBIXOJIA TIPOAYKTa peakmuu | 1
OT TEOPETHUYECKH BO3MOXKHOTO.

49 3ajaun Ha XUMUYECKHUE MIPEBPAILICHUS C y4acTHEM CMecei 1

HEOpPraHM4YeCKuX BemecTs. OnpeneneHne KOJMYECTBEHHOIO COCTaBa
CMECH, BCE KOMIIOHEHTBI KOTOPOH B3aMMOJECHCTBYIOT C YKa3aHHBIMU

peareHraMu
50 HaxoxneHne maccoBoil 10/ IPOAYKTa peakliy B pacTBOPE MOCIe 1
peakLuy 0 YpaBHEHHIO MaTepUaJIbHOro OanaHca
51 HaxoxneHne maccoBbIX J0J1€i pacCTBOPEHHBIX BELECTB, OCTaBIIUXCs | 1

pEareHToB B PaCTBOPE MOCIIE PEAKLUH 10 YPABHEHUIO
MaTepuaIbHOro OaaHca

52 Omnpenenenre coctTaBa MPOIYyKTa peakly (3a1a4u Ha «TUIT COIIN) 1
53-54 3aayn Ha YaCTUYHOE PA3JI0KEHUE COJICH. 2
55-56 3aaun Ha «aTOMHUCTHKY» 2
57-58 3a/1aum Ha «IJTACTHHKY» 2
59-60 3agauu EI'D 2
61-62 3agauu EI'D 2
63-64 Peseps 2
HUTOI'O 64
Conep:xkaHue U3y4aeMoro Kypca.

BBenenne

OOue TpeOGoBaHMS K PEHICHHIO M O(GOpPMIICHHIO 3a1a4 Mo XUMUH. Kiaccudukaims OCHOBHBIX
pacueTHBIX 3agad C y4eToM anroputma ux pemeHus. CrocoObl pemeHus 3amad. Puznyeckue
BEJIMYMHBI W WX €IWHUIBI, TPUMEHSEMble TpU pemeHun 3amad mo xumun. Coxmepkanue u
OTIpeJIeIEHUEHAYYHBIX MIOHATHH 0 HEKOTOPBIX (U3HuecKux BeauunHax. OCHOBHbIE MaTeMaTHYEeCKHe
(bopMyIbl, UCHOIB3yeMble JJISI PELICHUs] TUIIOBBIX pacueTHBIX 3ahad OCHOBHbIE MaTEeMaTUYECKHE
(GopMyInbl, UCTONb3yeMble JUIS PELICHHs TUIIOBBIX PACUYETHBIX 3aad. 3aJayd Ha HaXOXKICHHE
MOJIEKYJISIpHBIX (opMyn opranudyeckux BemiecTB. CriocoObl perieHus. BeiBoa Gopmyiisl BemiecTa
Ha OCHOBE MAacCOBOM JIOJM 3JIEMEHTOB. BbIBOA MOeKyasipHON (OpMyJibl BElIECTBA Ha OCHOBE €ro
IUIOTHOCTU MO rasy (WM MOJIIPHOW Macce) M MacCOBOM 10K 31eMeHTa. BhIBOI MOJIEKYISIpHOM
(dopMyInbl BemiecTBa MO0 OTHOCUTEIBHON IUIOTHOCTH €ro MapoB M Macce, 00beMy WIIM KOJHYECTBY
BellecTBa. BriBox (opMynbl BelecTBa Ha OCHOBE oOmield (opMysbl IOMOJOTHUYECKOro psija
OpraHuueckux coenuHeHuil. HaxoxneHne MoneKymIspHbIX (OPMYNT OpPraHWYECKHX BEIIECTB IO
JAHHBIM O MPOAYKTaX CrOPaHHUS.

3ajauM MOBBHIIIEHHOT0 YPOBHS CJI0KHOCTH IO TeMe: «YTJIeBOAOPOIbD)

Ankanbl. OnpeziesieHne COCTaBa CMECH, BCE KOMIIOHEHTHI KOTOPOH B3aMMOAECHCTBYIOT C YKa3aHHBIMH
pearenramu. [{ukmoankansl. OnpeneneHue cocTaBa CMECH, BCE KOMIIOHEHTHI KOTOPOH BBIOOPOYHO
B3aMMOJCHCTBYIOT C yKa3aHHbIMH peareHTamu. Auskaauensl. OrmnpejneneHHe cocTaBa HCXOIHOM
CMecH, Macca KOTOpPOH HeM3BecTHAa. AJKHUHBI. BblumcieHus, eciau BelecTBa COAEPAKAT MPUMECH.
ApomaHuyeckre yrieBonoponpl. benson. 3amaunm Ha BBIXOA MPOAYKTAa OT  TEOPETUYECKH
BO3MOXKHOTO. 3aJaud Ha OIpeleieHHe NPOAYKTOB pPEAKIM M COCTAaBICHHS OKHCIUTEIbHO —



BOCCTAHOBUTEIIBHBIX IPOLIECCOB, HAYIIMX B Ppa3IMYHbIX CpeJax C YYacTHEM HENpeaeabHBIX
YIJIEBOOPOIOB PA3HOIO CTPOECHHUs (AIKEHOB, AJIKAaJUEHOB, AJKMHOB). 3aJaud Ha OIpeesIeHHe
HNPOAYKTOB PEaKLUil U COCTABICHUS OKHUCIMTEIBHO — BOCCTAHOBHUTENBHBIX NPOLECCOB, UAYILIUX B
Pa3IMYHBIX Cpe/iax ¢ y4acTUEM apOMaTUYECKUX YIJIEBOAOPOIOB.

3ajauM NMOBBIIIEHHOTO YPOBHSI CJI0KHOCTH IO Teme: «Kucaopoacoaep:kamue oprannyeckue
BellecTBa»

[IpenenpHble OAHOATOMHBIE CHHUPTHL. MHOTrOaTOMHBIE CHUPTHL. Bbrumcienune maccwl (o0bema,
KOJINYECTBA) MPOAYKTA PEAKINH, €CIIH OJHO U3 Pearupyrollux BEIIeCTB JaHO B M30bITKe. DEHOIBI.
Brruncnenust ¢ HCIOIb30BaHUEM MOHATHUS «MAccoBast 10JIs1» paCTBOPEHHOIO BellecTBa. Boruncinenue
MaccoBOW JI0NM BemiecTBa B pacTtBope. KapOonmn — u KapOOKCHI-coIepKaliie COeAUHEHHS
(ampaeruapl ¥ KeTOHBI). Berauciienne Maccel (00beMa, KOJTUYECTBA) MPOAYKTA PEAKIMH , €CIIA OJTHO
u3

pearupyronmx BeIIeCTB JaHO B M30bITKE. 3afaud Ha OINpeNeeHUue IMPOAYKTOB peakuuil u
COCTaBJIEHHE OKUCIUTEIbHO — BOCCTAHOBUTEJbHBIX IPOLIECCOB, UIYLIMX MPH Pa3IUYHbIX YCIOBHUSIX
U B pa3IMyHbIX CpelJax C Y4acTHEM CHUPTOB, aJbIETHIOB M KETOHOB. 3aJaud Ha I€HETUYECKYIO
CBSI3b KHUCIJIOPOJCOAEPXKAIIUX OPraHUYECKUX BEIECTB C OPraHWYECKMMHU BELIECTBAMH APYTHX
KJIACCOB. 3aJayll Ha HAaXOXJIEHHE MOJEKYISPHBIX (OPMYS KHCIOPOACOACPKAIIUX OPraHHYECKUX
BeulecTB KauecTBeHHble 3amaun mo Tteme: «Kucimoponconepikaiiye OpraHMYeCKUE BELIECTBAY.
OnpeneneHre HEM3BECTHBIX BEUIECTB MO0 UX CBOMCTBaM. YTieBobl. OCYIIECTBIEHUE T€HETHYECKUX
NEPEXO0/I0B.

3agaun NOBBIIIEHHOT0 YPOBHS CJIOKHOCTH MO TeMe: «A30TcOdepsKallue OpraHuvecKue
BellecTBa»

Amunbl. OnpezneneHue cocraBa cMeceil. AMHUHOKHUCIOTHL. benku. Pemenne kKOMOMHMPOBaHHBIX
3aja4. 3aJjaud Ha TEHETUYECKYIO CBA3b a30TCOJEPIKALINX OPraHUYECKUX BEIECTB C OPraHMYECKUMHU
BellleCTBaMM Jpyrux kiaccoB KauecTBeHHble 3amauu Mo opraHudeckoil xumuu. OmnpeneneHue
HEHM3BECTHBIX BEILECTB II0 UX CBOMCTBaM. PeleHne skcriepMMeHTaIbHbIX 3a/1a4 Ha WACHTH(PUKALINIO
OpPraHUYECKUX BeHIeCTB. PemieHne KOMOMHHMPOBAaHHBIX 3aJad Ha OCHOBE HM3YYCHHBIX THUIIOB WU
CHOCOOOB PEIICHHUS.

OcHOBHbIE MIOHATHS U 3aKOHbI XMMHH

PacyeTsl ¢ HCNOIB30BaHUEM OCHOBHBIX MOHATHH XUMHUU: «KOJIMYECTBO BELLECTBA», «OTHOCUTEIbHAS
aTOMHas», «OTHOCHTENbHAs MOJIEKYJSpHAsh Macca», «MOJSIpHAs Macca», «MOJISIPHBIH 00BbeM»,
«IJIOTHOCTH BEIIECTBa», «OTHOCUTEIbHAS MJIOTHOCTh BEIIECTBA IMOT ra3y». Pacuér oTHocuTelbHON
aTOMHON MacChl XMMMYECKOTO 3JIEMEHTA 0 U3BECTHBIM MACCOBBIM YHCJIaM €r0 M30TOIOB C YUYETOM
pacripocTpaHeHuss ux B npuponae. CrnocoObl pemieHusi. PacueTrsl ¢ MCHONB30BaHMEM MMOHSATHIM:
«MaccoBasi JI0JIs», «0O0BEMHas [0Js», «MOJIbHAS J0Js». 3adaud Ha OIpeJesieHHe XUMHYECKHX
(dbopMyT HEOPTaHUYECKUX BEIIECTB.

PacTBOpHI M cMecHn

CrniocoObl BeIpaK€HUsI KOHLEHTpaLUU pacTBOpoB. [IoHATHE «10J19» U €€ pa3HOBUAHOCTH. PacueTsl ¢
UCIIOJb30BAaHUEM TMOHATHUS «MaccoBas JI0Ji1 BellecTBa B pacTBope». llpaBuio cmereHus.
[IpuroroBnenre pacTBOPOB 3aJaHHOM MacCOBOW JIOJIM PAaCTBOPEHHOIO BELIECTBA, MOJSPHOMN
KOHIIEHTpAlMK, KpUCTAIUIOTHApaTa M BOJIbI, CMEIIEHHWE pAacTBOPOB. Pacuersl, CBsA3aHHbBIE C
NEepeBOJIOM OJHOTO BHJA KOHIIEHTpauuH B Apyroi. CMemMBaHUE PacTBOPOB, COIPOBOXKAAIOIIEECS
XUMHYECKON peaknueil. PacTBopuMocTh BemecTs. B3aMMoOCBA3b NOHATUH «pPaCTBOPUMOCTB» U
«KOHIIEHTpPAILlMs PACTBOPOBY». 3aJaydl Ha PACTBOPUMOCTH BEIIECTB, CIOCOOHBIX OOpPa30BHIBATH
KPHUCTAJIOTHJIPATHI.

OcHOBHBIE 32KOHOMEPHOCTH NMPOTEKAHUS XMMHMYECKHX peakumii. PacdyeTbl mo XxumMmu4eckum
YPABHEHUSIM

Pacuersl mo TepMOXMMHYECKMM ypaBHEHMsM. 3aJaud Ha IPUMEHEHUE CIEACTBUs 3akoHa ['ecca.
3agaun Ha BO3MOYKHOCTh INPOTEKAHUS XUMMYECKHX peakuui. Pacuer sHransnuum peakuuu. Pacuer
U3MEHEHUsl PHTPOIMM B XMMHYECKOM Ipouecce. Pacuer u3meHeHus sHeprum ['mbOca peaxiuu.
CkopocTb XMMUYECKOH peakuuu. XuMHUUecKoe paBHOBecHe. Mcnonbp3oBaHue MeToaa



COCTaBJICHUs TAOJUI] NIPH PEIICHUN 3a7a4 Ha BbIUYUCICHHE Kpan W COCTaBa MCXOIHBIX M KOHEUHBIX
KOHIICHTpAllMii KOMIIOHEHTOB DPABHOBECHOM CHUCTEMBbl. BbIUKCIEHHS CTENeHH IUCCOLMAIUH,
KOHCTaHThl Auccounauuu, pH pactBopa. Peakuum ruzgponusa cosieil. COBMECTHBIM THIPOJIU3.
Hecranpaprtasle u pacuetHble 3aiaun. KauecTBeHHbIE M pacueTHbIE 33a/ayd MO TeMe ‘“‘DIEKTPOJIU3
PacTBOPOB M PACIIaBOB 3JIEKTPONHMTOB”. PacdeThl 00BEMHBIX OTHOIICHWH Ia30B NMPH XUMHUYECKHUX
peakuusx. Pacu€Tel Macchl BemiecTBa WM 00beMa ra3oB MO M3BECTHOMY KOJIHYECTBY BEILECTBA,
Macce Wik O00BEMY OJHOTO W3 YYaCTBYIOIIMX B peakiuu BemiecTB. Pacdersl macchl (0Obema,
KOJIMYECTBA BEILIECTBA) MPOAYKTAa pEaKLUUH, €CIM OJHO M3 BEIIECTB J1aHO B BHJE pacTBOpa C
oTpeIeNICHHON KOHIICHTpAIUEeH(ITPOIIEHTHOU, MOJIIpHOH). PacueTsl mMacchl (0ObeMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTOB pEAKLWH, €CIM OJHO W3 BEIIECTB JaHO B M30BITKE (MMEET NPHUMECH).
Bbruucnenust mo ypaBHEHHUSIM, KOTJIa OJHO WJIM HECKOJBKO BEIIECTB B3STHI B M30bITKe. Pacuers
MacCOBOM WJIM 00BEMHOM JI0JIM BBIXOJA MPOJAYKTA PEAKIIUN OT TEOPETUYECKH BO3ZMOXKHOTO.
Kom0nHupoBaHHbIe 32124 BHICOKOT0 YPOBHS CJI0KHOCTH

3amaun Ha XUMUYECKHE MPEBPAIleHUs C YYaCTUEM CMeceil HeopraHuueckux BemiecT. OnpeaencHue
KOJIMYECTBEHHOT'O COCTAaBa CMECH, BCE KOMIIOHEHTHI KOTOPOH B3aMMOJEHCTBYIOT C YKa3aHHBIMH
pearentamu. OmnpezeneHUe KOJIMYECTBEHHOTO COCTaBa CMECH, KOMIIOHEHTBHI KOTOPOW BBIOOPOYHO
B3aMMOJEHCTBYIOT C yKa3aHHBIMU peareHTamMH. HaxoxaeHune MaccoBOM J0JNM MPOAYKTa peaklyuu B
pacTBope Mociie Peakuy M0 YPaBHEHHIO MaTepUaIbHOro OanaHca. HaxokaeHue mMaccoBbIX J0Jei
PacTBOPEHHBIX BEIIECTB, OCTABIIMXCS PEAreHTOB B pPACTBOPE IOCIE PEaKUUU 10 YPAaBHEHUIO
MaTepHagbHOro OanaHca. HaxoxmeHne maccoBOW ITOMM BCEX BEIIECTB B PACTBOPE, OCTABIIMXCS
N0CJIe peakluy 10 YPaBHEHUIO MaTepuaibHOro 6ananca. OnpeneneHue cocraBa MpoAyKTa peaKkuu
(3amaun Ha «run conm»). Haxoxnenue maccel (Wiau oObeMa) BeleCTBA, KOTOPYIO HEOOXOIUMO
n00aBUTh 4TOOBI MaccoBasi JAPYroro BEIIECTBAa yMEHbIIWJIACh (YBETMYMIACh) A0 OIpPENeIEHHOTO
MIPOIIEHTA.

3aga4uu KOHTPOJILHO-U3MEPUTEIbHBIX MaTepuaaoB EI'D no xumum.

Bremonnenne 3amanmii KMUM EI'D mo XuMuM BBITYCKHHKOB CpeAHHMX 0011€00pa3oBaTeIbHBIX
yupexxaeHnuit Poccuiickoit @enepauny NponuuIbIX JET.

IIporpamMmmHoO-MeTOANYECKOE 00ecnieueHHe.
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