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IHosicuuTeaLHAA 3aNIUCKA.

Pemenne pacueTHbIX 3a7a4 3aHUMAET BaXKHOE MECTO B M3YYCHHH OCHOB XMMHUECKOH Hayku. [Ipu pemenun
3aJ1a4 MPOUCXOIUT OoJiee TITyOOKOE | MTOJTHOE YCBOCHHE YIeOHOTO MaTepHralia, BRIPaOATHIBAIOTCS HABBIKU
MPAKTUYECKOT0 MPUMEHEHHUS UMEIOLUXCS 3HAHUM, Pa3BUBAIOTCS CIIOCOOHOCTH K CaMOCTOSITENIbHOI padoTe,
MIPOUCXOIUT (POPMHUPOBAHUE YMEHUS JIOTHYECKU MBICITUTH, UCITOJIb30BATh TPHEMBI aHAJIN3a U CUHTE3a, HAXOIUTh
B3aMMOCBS3b MEXKIYy 00ObEKTaMHU U SBJICHUSIMH. B 3TOM OTHOIIEHUH pelIeHre 3a1a4 ABISIETCS HEOOXOIMMBIM
KOMITOHEHTOM TIPH U3yYEHUH TaKOW HAYKH, KAaK XUMHUS.

J151s TOTO, YTOOBI YCTENIHO CIPABISTHCS € 3aJadaMU, HE0OXOMMO 3HaTh OCHOBHBIE CIIOCOOBI UX PEIICHHUS.

Jst TOro 4TOOB! YCIENIHO CIPABISATHCA C 3a/ladaMy, HE0OXOAMMO 3HaTh OCHOBHBIE CITOCOOBI UX PEIICHHUS.

JlaHHbBIE 3aHATHUS TIO3BOJISIOT PACCMOTPETH CIIOCOOBI PELICHHS] XUMUYECKUX 33]1a4 110 CIEAYIOIIUM TeMaM:
*  OCHOBHBIC KOJTUYECTBCHHBIC XapaKTCPUCTUKHU BEIIECTBA: KOJUYECTBO BEIIECTBA, Macca H 00beM;
*  MaccoBas, 00beMHast ¥ MOJISIpHAst I0JIS BEUIECTBA B CMECH; MAacCOBas JI0JIS SJIEMEHTa B COCTMHEHUH;
BBIBOJT (DOPMYJT COCTMHCHU;

* Pacuer xonu4ecTBa BelIECTBA, MACCHI HJIM 00BEMa UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIUH;

* Pacuer maccel, 00beMa MPOAYKTa PEaKIuH, €CJIU OJHO U3 PEarupyroIInX BEIIECTB JaHO B U30BITKE;

* Pacuertsl, CBA3aHHBIE C UCIIOJIB30BAHUEM JIOJU BBIXO/IA MPOAYKTOB PEAKIIHH;

* PacueTsl, CBSI3aHHBIE CO CKOPOCTHIO XUMHUYECKON PEAKIIUA U XUMUYECKUM PAaBHOBECHEM;

*  pacyeTbl, CBsI3aHHBIE C KOHIIEHTPAIIHEe pacCTBOPOB, PACTBOPUMOCTBIO BEIIECTB, IMEKTPOIUTHUECKOMN

JTUCCOIAITNEH;

* Pacuersl, CBA3aHHBIE C MMOJIOKEHUEM METANIOB B JIEKTPOXUMHUYECKOM PsiIy HAMPSHKEHUH METasIoB.
BonpmmHCTBO 33124, peraeMbIX B IIKOJIE M HA PA3IMYHOTO pojia KOHKYpCcaxX U SK3aMEHaXx, SIBJISIOTCS
KOMOMHHPOBAaHHBIMH, T.€. COUETAIOT Pa3INYHbIC TUITHI BEIYUCICHUH.

3HaHue CrocO0OB PEIICHUS MMPOCTEHIINX 3a/1a4 OCHOBHBIX ()OPMYJT M 3aKOHOB, IO KOTOPBIM MPOBOASTCS

pacueTsl, SBISETCS 0053aTeIbHBIM, HO HE €IMHCTBEHHBIM YCIIOBUEM TOTO, YTOOBI CIIPABUTHCS C

NPeUIOKEHHOH 3a/1a4eil. YMEHNE pemiaTh 3a/1a4d CKIIaIbIBA€TCSl M3 MHOTUX (DaKTOPOB.

Bo-nepBbIX, A yCHENHOTO PENICHUs 3a1a4l HEOOXO0IUM MPOYHBIN TeOpeTUYeCKuil GyHIaMEeHT, T.€. 3HAaHUS
0 CTPOCHUU BEIIECTB, X (PU3MUECKUX CBOMCTBAX, CIIOCO0AX MOJyYCHUH, OCHOBHBIX THUIIaX NpeBpameHuii. OueHb
4acTo 3aTPyAHECHHSI B PEIICHUH 3a]]a4 CBSI3aHbl C HEYMEHHEM BEPHO HAMKCaTh ypaBHEHUE PEAKIINH, OIIMOKaMU B
dbopmynax coequHeHU, TpoOeIaMu B 3HAHUSIX OCHOBHBIX 3aKOHOMEPHOCTEH U T.11.

Bo-BTOpBIX, MPUCTYIIas K PEIICHUIO 3a/1a4H, CIeIyeT MPEX/Ie BCEr0 BHUMATENLHO U3YUUTh €€ YCIOBUE.
[Tpuyem oOpariath BHUMaHUE CIEAYET HE TOJIBKO HAa YUCIICHHBIC BEIMYMHBI, IPUBE/ICHHBIC B 3a/1aue, HO U Ha €¢
TekcT. O4eHb 4acTo B TEKCTE 3a/1a4u COAEPIKATCS MOJCKA3KH, 0€3 yueTa KOTOPBIX Helb3s JOOUTHCS BEPHOTO
pemieHusi. O4eHb BaXHO, YTOOBI PEIIAIONINN 3a/1a4y YETKO MPECTABISI ce0e CYIIHOCTh OMUCAHHBIX B HEH
MPOIIECCOB, BUJIET B3aUMOCBSI3b IPOUCXOASIINX XUMUYECKUX MTPEBPALICHUI U N3MEHEHUN YHCIICHHBIX
napaMeTpoB CHCTEMbI, OITUCAHHOM B 3aa4e.

B-TpeTbux, ysCHUB yCIOBHS 3a7aud, HEOOXOANUMO 00AyMaTh CIIOCO0 ee peleHus, T.€. YCTAHOBHUTD CBA3b
MEXy U3BECTHBIMU BETUYMHAMU U HEU3BECTHBIMHU. [[J1s 3TOTO CymiecTByeT Ba Metoa. [lepBriit MeTox
MpelycCMaTpUBAET PElIeHHE 3a/1a4l «C KOHIa». [Ipu 3ToM oOpaiiaioT BHUMaHuEe Ha HEU3BECTHYIO BEJIMUHHY,
KOTOpast SIBJISICTCS 1EIBIO PEIICHUS 3a/1a4H, BBISIBIISIOT 3aKOHBI U (DOPMYJIBI, KOTOPBIE HY>KHO HCIOIB30BaTh IJIs €€
BBIUHCIICHHS], a TAKXKE JIaHHbIe, HEOOXOUMBIE /I MTPOBEICHUS TAKUX BHIYMCICHUH, a €CIIM STUX JaHHbBIX B
YCJIOBHUH 33J]a4H HET, ONIPEACIISIOT MyTh, IO KOTOPOMY MOXHO MX HAaWTH, UCXOIs U3 MPUBEICHHBIX B YCIOBUHU
BeJIMYKH. BTOpOii myTh mpeaycMaTpuBaeT pelieHne 3a1a4u, UCXOs U3 U3BECTHBIX BEIMYUH, COACPIKAIIUXCS B
ycnoBud. [Ipu 3ToM aHATM3UPYIOT KCXOAHBIC JAHHBIC, OMPEACIIAIOT BETMYUHBI, KOTOPHIE OHM MO3BOJISIOT HANTH,
BBISIBJISIIOT HAMPABJICHHUS, TO3BOJISIFOIINE MEPEHTH OT STUX BETUYHMH K KOHEYHOMY pe3yibTary. Hepeako mpu
pelIeHUH 3a7a4 MPUXOAUTCS KOMOMHUPOBATH OMMCAHHBIE METO/IBI.

[TporpamMma gaHHOTO (haKyIHTATHBA MOMOXKET HAYUUTHCS MMPABUIIBHO PelIaTh paCU€THbIE XUMUYECKHE 3a/1a4U
Y OKQXKETCS TIOJIE3HOM KaK JIJIsl yUalIuXcsl, HHTEPECYIOIINUXCS XUMHUEH U IJIs1 TOATOTOBKU K BBIITY CKHBIM
9K3aMEHaM.

Hean kypca: co3aaTh YCIOBUS IS peau3alii MUHUMYyMa CTaHaapTa CoiepKaHus 00pa3oBaHus 3a Kypc
OCHOBHOI IIKOJIBI; CUCTEMATHU3AIIMsI 3HAHUH yJaluXxcs 10 XUMUU B TIpoliecce 00ydYeHHsI OCHOBHBIM MOX0aM K
PEIICHUIO PAaCUCTHBIX 3a7]a4; OTPAa00TaTh HABBIKHU PEIICHU 33/1a4 U MOJATOTOBUTH IIKOJBHUKOB K OoJiee
IIyOOKOMY OCBOSHHIO XMMHUHU B CTAPIIIMX KJIaccax.



3agauu Kypca:
1. oGecneueHre MWKOIBHUKOB OCHOBHOM U TJIaBHOM T€OpeTHYECKOW HH(pOpMaLnei;
2. oTpaboTaTh HaBBIKM PEIICHUS TPOCTEHIINX 3aay;
3.HauaTh GOPMUPOBATH CBSI3b MEXKAY TEOPETHUECKUMH U NPAKTUYECKUMU 3HAHUSAMHU yUallluxcs;
4. mOArOTOBUTH HEOOXOJUMYO 0a3y /JIs pelIeHUs pa3IMYHbIX TUIOB 3ajlay B CTApIIUX Kaccax.

5. cmocoOCTBOBATh MHTETPALIMY 3HAHUN YUaIIUXCs, TIOJYYEHHBIX TPU U3YUYEHUH MAaTeMAaTUKU U (PU3UKH MIPH
pELICHUY PACUETHBIX 3a4a4 10 XUMUH;

6. pa3BUBaTh Yy4eOHO-KOMMYHUKATHBHbBIC HABBIKH.

O0mas xapakTepucTukKa Kypca.

Kypc «3a crpanuniamm yueOHUKa XUMUN» paccuuTaH Ha 34 yaca. ITo Kypc IpeayCcMaTpruBaeT TEOPETUIECKYIO,
NPaKTUYECKYIO 4aCTh, a TAKXKE pelleHne 3aaay. [Ipaktuyeckas yacTh CBsA3aHa C TCOPETUYECKUM MaTEpUAIIOM,
M3y4aeMbIM B Kypce XUMHUHU.

®opma o0yueHus:
l.®poHTanbHas.
2 HuBuyanbHas.
3I'pynnosast.
Metoabl 00yueHus:
* CrnoBecHblii (Oecena, nexuu, pedeparsr).
» Harnsaanernii (I1/P).

» Ilpaktuyeckuit (perieHue 3aaay).

O:xuaemMble pe3yJbTaThl:
*  VYcneuHoe o0y4eHre B OCIEAYIOLUX Klaccax;
* 3HaHUE OCHOBHBIX 3aKOHOB U MOHITHIA XUMHUH U UX OLCHUBAHUE;

* VYMeHue NpOoBOAUTH HE TOJBKO MPOCTEUIINE PACUEThI, HO U pacueThl TpeOyIolre He0OX0IMMOM 0a3bl
3HAHUM;

*  YMeHHe OpUEHTHPOBATHCS CPEIU PA3TUUYHBIX XUMUUYECKHUX PEaKIIHi, COCTABIATh HEOOXOAMMbIE
ypaBHEHHS, OOBSICHATH CBOH JCHCTBUS;

* VYcneurHas camopeanu3alysl LIKOJIbHUKOB B yUeOHOM JesITeIbHOCTH.
Yyamuecs 10KHBI 3HATD:

* BasieHTHOCTB U C.0. aTOMOB 3JIEMEHTOB.

* IIpu3HaKku NpOTEKAHUS XUMUYECKUX PEAKLUH.

* Kraccudukanuio HeopraHM4eCKuX BEIIECTB U UX XMMHUYECKHE CBOMCTBA.

*  OcHOBHBIE CIOCOOBI PEIICHHS 33/1a4.

* [IpumeHeHHe TEOPETUUECKUX 3HAHUW HA MPAKTHUKE.



Yuyammuecs 101KHbBI YMEThb:

* IInmanupoBaTh U NPOBOIUTH SKCIIEPUMEHT.

* Pemarts 3amaumn.

* PaboTaTh ¢ OCHOBHOI1 U JOTIOJTHUTEIHHON JTUTEPATYPOH.

» TIlIucats pedepaTsr.

+ Paborats B rpynmnax.
Crpykrypa kypca. [Iporpamma paccuntana Ha 34 yaca. 1 yac B Hezelnto.
Monyne 1 Beeaenue (1 gac)

Llenu u 3amaun Kypca onucarh, TeXHUKa Oe30MaCHOCTH MPH BHITIOJIHEHUH MTPAKTHYECKUX U TaOOpaTOPHBIX PadoT.

Monynb 2 Baxneiinme XuMudeckue moHATus (2 yaca)

OBnajieHHe 3HAHUSMHU O BEIIECTBE, 3HAKAX XUMUYECKUX HIEMEHTOB, XUMUIECKUX (hOpMYIIax, C.0., BAICHTHOCTH,
XUMHUYECKHX peakiusx, puznueckue spiaeHus. [Ipumenenne TeopeTnueckux 3HaHUM Ha npakTuke. Penienue
pacyUeTHBIX 3a7]a4 Ha BRIYUCIICHHE OTHOCUTEILHOW MOJICKYJISIPHON MaccChl BelIecTBa 1o gopmynam. Pemenue
YOpa)KHEHUH 110 COCTaBICHUIO XUMUYECKUX (POPMYJI C UCIIOJIb30BAHUEM BaJICHTHOCTH, ONPEIEIICHHUE C.O.
AJIEMEHTOB.

Monysb 3 OcHOBHBIE KOJTHMYECTBEHHBIE XapaKTEPUCTUKH BEIIECTBA: KOJUUECTBO BEIIECTBA, Macca U 00beM. (3
yaca)

OBHaI[eHI/Ie S3HAHUAMHU O KOJIMYCCTBC BCUICCTBA, MOJISIDHOM o0beMe rasa. Pemenue PaCUCTHBIX 3a/1a4.

Monyns 4. MaccoBasi, 00beMHasi 1 MOJIIpHAs I0JIA BEIlecTBa B cMecH. MaccoBasi J10J1sl SJIeMEHTa B COCTMHCHHH.
(3 gaca)

[ToHsiTHE MaccoOBO 10K BEIIECTBA B CMECH WIIM B pacTBOpe. [IporieHTHOE BbhIpaXKeHne MacCOBOM JTOJIH.
OO0beMHas monst BemecTBa, MaccoBast ToJisl 2JIeMEHTa KaK OTHOIICHHE YTOW BEJIMYMHBI K MOJISIPHOM Macce BCEro
COEIUHEHUS.

Monyns 5. BeiBoa dhopmyn coenuaeHnii (3 vaca)

CoOTHOIIIEHUE YUCIIa aTOMOB KaX/I0T0 3JIEMEHTa B MOJIEKYJie — aMrupuyeckas popmyia. TouHbll KauecTBEHHBIH
Y KOJIMUECTBEHHBIM COCTaB OJJHOM MOJIEKYJIbI JAaHHOTO COEAMHEHMSI — MOJIEKYJIIpHas (opMmyJia.

Momyib 6. PacueT komudecTBa BEIECTBA, MaCChl UM 00hEMa MCXOJHBIX BEIIECTB U MPOAYKTOB peakiun (4
Jaca)



CocraBneHre ypaBHEHUHN PEaKIMU M0 YCIOBHUIO 33/1aU, pacCTaHOBKa Kod(durmeHToB. PacueTsl ¢
MCIOJIb30BaHNEM KOJIMYECTB BEIIECTB Pearupyroumx u o0pa3yronmxcs BemecTs. HaxoxaeHne KoiamuecTBa
BELIECTBA JIPYTUX YUaCTHUKOB PEAKIIMH 10 Macce WIH 00beMy.

Monyb 7. Pacdyer Macchbl, 00beMa POIyKTa PEAKIMH, €CIIU OHO M3 PEarupyroliux BeUIeCTB JaHO B U30BITKE
(3 gaca)

OmnpenesneHue BeLIECTBa B3ITOTO B H30BITKE, a KaKOe — B HeJIocTaTke. BeliecTBo, Haxosmieecs: B HeJOCTaTKe
Ipopearupyer NOJHOCTHIO, KOJIMYECTBO BEIIECTBA JAHHOTO peareHTa OyIeT TOYHO U3BECTHO.

Monyns 8. Pacuetsl, CBsi3aHHBIE C UCIIOJIB30BAHUEM JIOJIM BBIX0/1A TIPOIYKTOB PEAKIIMH (3 gaca)

Ha npaktuke macca mpoayKTOB peaki[iy MOYTH BCETa MEHBIIIE, YEM Macca TeX JKe MPOAYKTOB, pAaCCUMTAHHAS
TeopeTruecku. YacTo BRIYUCIISIOT JOJIIO BRIXOAA MPOAYKTA peaKkuu. Berarciienne npoayKTa peakiiuu, UCTIOIb3Y s
00BEeM WIIM KOJIMYECTBO BEIIECTBA MPOAYKTa, peaabHO 00pa30BaBIIETOCs B XUMUYECKOM Ipoliecce U
TEOPETUUYECKH BHIYMCIEHHOTO 110 YPaBHEHUIO XUMHYECKOM peakInu.

Monyib 9. PacueTsl, CBSI3aHHBIE CO CKOPOCTHIO XUMUYECKON PEaKIMi U XUMUYECKUM paBHOBecHeM. (3 yaca)

OBnazneHne 3HaHUSAMHU O CKOPOCTH XUMHUYECKOM peaKny, XUMUYECKOM PaBHOBECHH, TEPMOXUMHYECKOM
ypaBHeHuHU. lIpuMmeHeHue TeopeTnyecKkux 3HaHUM Ha NpakTuke. Pemenne pacueTHsIxX 3a1a4. Pemenue
YIpaKHEHUH.

Monyns 10. PacdeTsl, cBsi3aHHBIE C KOHLIEHTPAIMENH PACTBOPOB, PACTBOPUMOCTBIO BEIIECTB, JIEKTPOJIUTHIECKON
nuccormanue. (3 gaca)

['omorenHasi cucteMa, KOHLUEHTpaIusl. XapaKTepUCTUKA COAEPKaHUsI pACTBOPEHHOTO BEIIECTBA B ONPEIECICHHOM
KOJIMYECTBE pacTBOpA WM pacTBopuTess. MaccoBas 10Jis, MOJISIpHAsi KOHLEHTPALUs, TUTP, paCTBOPUMOCTb,
JUCCOLIMaIUs, CTETIEHb AUCCOLUALIH.

Momyinb 11. PacdeTsl, cBSI3aHHBIE C MOJIOXKEHUEM METAJUIOB B DJIEKTPOXUMUYECKOM PSAY HANPSHKEHUS] METAIIIOB
(4 gaca)

3JICKTpO,Z[HI:IC MOTCHIMAJIbI, OTPaKa0IIHC BOCCTAHOBUTCIILHYTO CIIOCOOHOCTH METAILIIOB. BrITECHEHKE METAIIIOB
H3 paCTBOPOB conen APYIruM METAJIJIOM, CTOAIIUM JICBCC.

Mopyns 12. UtoroBoe 3anarue (1 gac)
MecTo npeamera B y4eOHOM IJIaHE.

Oo611ee konuuecTBo 4acoB — 34. KomnuecTBo 4acoB B Hememnto — 1 yac.
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