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Pabouas mporpamma ydeOHOro Kypca mo xumMuu B 11 Kijacce cocTaBieHa Ha OCHOBE
®denepanbHOr0 KOMIOHEHTAa TI'OCYAAPCTBEHHOIO CTaHJapTa OCHOBHOIO OOIIEro oOpa3oBaHMs,
[TpumepHO#l mporpaMMmbl cpenHero (MOJHOro) odmero o0pa3oBaHHMs MO XUMUHU (0a30BBIN
ypoBeHb), a Tak ke Ilporpammel kypca xumuu mias 11 kiaccoB o0meoOpazoBaTeIbHbIX
yupexaeHuit (6a30BbIil YpOBEHB).

[Tporpamma paccuntana Ha 17 yacoB. OCHOBHBIMM IIPOOJIEMAMU XUMUU SIBIISIOTCS
M3YYEHHE COCTAaBA U CTPOEHMSI BEILIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHMUS,
KOHCTPYUPOBAHME BEILECTB C 3aJaHHBIMH CBOMCTBAaMU, UCCIIE0BAaHUE 3aKOHOMEPHOCTEH
XUMHUUYECKHX IPEBPAIICHUN U IIyTEH YIIPaBJIE€HUS UMU B LEJIAX MOJIYYEHUsI BEILIECTB,
MaTepHaloB, JHEPTUu. B Kypce 1o BEIOOpY NPECTaBICHBI TUIIBI PACYETHBIX 3a/1a4, KOTOPbIE
paccMaTpuBalOTCs B 6a30BOM Kypce XMMMHU, a TAaKXkKe [IPUBEICHbI HOBBIE THIIbI 3a/1a4.

Pemenue 3a1a4 crnocoOCTBYET pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS, IPUBUBACT HABBIK
CaMOCTOSITENIbHON paboThl. Pemenne cioxKHbIX 3a7a4 — MHTEPECHBIM U TBOPUYECKHI ITpolece,
pe3ysbTaT ero 4acTto ObIBA€T OPUTMHAIBHBIM U HECTAHAAPTHBIM, TAKUM 00pa3oM, pelieHue
3a[a4 ClIOCOOCTBYET caMopeann3aluy yueHHKa. 3a/1aui 00eCTIeYnBaIOT 3aKpEIICHNE
TEOPETUYECKUX 3HAHUM, y4aT TBOPUECKHU IPUMEHSTh X B HOBOH CUTYaIUH.

Pe3yabTaThl 0CBOCHHS KYpca BHEYPOUYHOH /1eSITeJIbHOCTH
(Tpe0oBaHMA K YPOBHIO IOATOTOBKH 00Yy4aI0IIMXCS)

- OCO3HAHME y4yalllMMUCS OTBETCTBEHHOCTH 3a CBOM BBIOOp 3K3aMEHa;

- IOBBIIICHUE YPOBHS 3HAHUHN 10 XUMUH, CHOPMHUPOBAHHOCTH y4eOHBIX YMEHHIA B
COOTBETCTBUU C TPEOOBAHUSAMHU K BBITYCKHUKY CPEIHEH LIKOJIbI U HaBbIKa 0(OPMIICHUS
HK3aMEHALMOHHON pabOThI;

- 0CO3HaBaTh COBPEMEHHOE MHOI000pa3ue TUIIOB MUPOBO33PEHHUS, OOILECTBEHHBIX,
PEIUTHO3HBIX, AaTEUCTUYECKUX, KYJIbTYPHBIX TPAIULNNA, KOTOPBIE ONPEEISIOT Pa3HbIE
00BSICHEHUS IPOUCXOASIIETO B MUPE;

- C Y4ETOM 3TOr0 MHOr000Opa3usi MOCTENIEHHO BbIPabaThIBaTh CBOM COOCTBEHHbIE OTBETHI HA
OCHOBHBIC )KU3HCHHBIC BOITPOCHI, KOTOPLIC CTABUT JIMYHBIN KU3HEHHBIN OIIBIT,

- YUUTbCS IPU3HABATH POTUBOPEUUBOCTh U HE3aBEPIIEHHOCTh CBOUX B3IJISIOB HAa MHUP,
BO3MOXXHOCTHh UX UBMCHCHUS,

- YYUTHCS UCIOIB30BATH CBOU B3IVISAIBI HA MUD U1l OOBSICHEHUS Pa3IMYHBIX CUTYaIU,
PEIICHNA BOSHHUKAIOIIUX HpO6J'ICM " U3BJICYCHHS ) KU3HCHHBIX YPOKOB,

- 0CO3HABaTh CBOM MHTEPECHI, HAXOAUTh U U3Yy4aTh B yUe€OHMKAX MO PA3HBIM IIpeIMETaM
MaTtepuai (M3 MaKCUMyMa), UMEIONIUNA OTHOIIIEHUE K CBOMM HMHTEpPECcaM;

- UCTOJIb30BATh CBOU MHTEPECHI 111 BEIOOpa MHAMBHIyalbHON 00pa3oBaTeabHON
TPaeKTOPHUH, IOTEHIIMATILHON Oy y1iei mpogeccuu U COOTBETCTBYIOIIETO MPO(YUIBLHOTO
o0Opa3oBaHus;

- IpUOOPETATh OMBIT YUACTHUSA B JI€NIaX, IPUHOCALINX MOJIb3Y JIIOISM;

- YYUTBCS CAMOCTOSATENIBHO BBIOMPATh CTHIIb TIOBEACHUS, IPUBBIYKH, 00ECTIeYNBaIOIINE
Oe30macHbIil 00pa3 )KU3HU U COXPaHEHHUE 37J0POBbsI — CBOETO, a TaKkKe OJIM3KUX JII0JIeH U
OKPY’KaIOIINX;

- YUUTBHCS CAMOCTOSTENIFHO IPOTUBOCTOATE CUTYAIUSIM, IIPOBOLUPYIOIIUM Ha IIOCTYIIKH,
KOTOPBIE YTPOXKAIOT OE30MAaCHOCTH U 3/J0POBBIO;

- BBIOMpATh MOCTYTIKH, HalleJICHHbIE Ha COXpaHEHHE U OepeKHOe OTHOIIEHUE K TPUPO/IE,
u30erasi MPOTUBOIIOJIOKHBIX MIOCTYIIKOB;

- YUUTBCS YOeXKAaTh APYIUX JII0/Iel B HEOOXOJUMOCTH OBJIQJICHUS 3HAHUSIMH;

- UCTI0JIb30BaTh COOCTBEHHOE MBIIIJIEHHE Il BRIOOpa CTPAaTEruu CBOETO MOBEACHUS B
Ipolecce MOArOTOBKH K K3aMEHY.

JInyHOCTHBIE, MeTanpeAMeTHbIE H NPeIMeTHbIE Pe3y/IbTAThI

JIMUHOCTHDBIE Pe3yJabTaThbl OTPAXKAIOTCA B UHAUBUAYAJIbHBIX KAYE€CTBECHHBIX CBOMCTBAxX
y4aIuxcsi, KOTOpble OHU JOJDKHBI TPUOOPECTH B MPOILIECCe OCBOSHUS YUeOHOT 0 MpeaMeTa:



- y4eOHO-TI03HABATENIbHBIM HHTEPEC K HOBOMY YyUeOHOMY MaTepHally U CIIoco0aM peleHHs
HOBOM 3a7a4M;

- OpUCHTALMS HA TOHUMaHKUE IPUYHH yCIieXa BO BHEYUEOHOH NesTETbHOCTH, B TOM YUCIIE Ha
caMOaHaJIM3 ¥ CAaMOKOHTPOJIb PE3YJIbTaTa, Ha aHAJIN3 COOTBETCTBUS PE3yJIbTATOB TPEOOBAHUAM
KOHKPETHOM 3a/1a4H;

- CIOCOOHOCTh K CAMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEIIHOCTH BHEYUYEOHOH e TeIbHOCTH;

MeTanpeaMeTHbIe pe3yJbTaThl XapaKTePU3yIOT YPOBEHb CPOPMHUPOBAHHOCTH
YHUBEPCAIBHBIX CIOCOOHOCTEHN YYallMXCsl, POSABIISAIOIINXCS B IO3HABATENBHOM 1
IIPAKTUYECKOU JEATEIbHOCTH:

- ACIIOJIB30BAHNE CIIPABOYHOM U JOIOJIHUTEIBHOMN JIUTEPATYpHI;

- BJIaJICHUE LIUTUPOBAHUEM U PA3IMYHBIMU BUJAAMU KOMMEHTapUEB;

- UCTOJIb30BAHUE PA3IMYHBIX BUIOB HAOIIOAEHUS;

- KAYeCTBEHHOE M KOJIMUYECTBEHHOE ONMCAHHE N3Y4aeMOro 00bEKTa;

- IPOBEJICHUE DKCIICPUMEHTA;

- HCIIOJIb30BAHKE PA3HBIX BUJOB MOJIEIUPOBAHUS.

IIpeaMeTHBIe pe3y/IbTaThl XapaKTEPU3YIOT OMBIT yYaIUXCsl, KOTOPbII prodpeTaercs u
3aKpEIUIAETCS B IIPOLIECCE OCBOEHUS ITPOrPaMMBbl BHEYPOUHOU J1E€ATEIbHOCTH:

- OCYILECTBJISATh MOMCK HEOOXOUMOM MH(OPMAIMK JUIs BBIIOJIHEHHs BHEYYEOHBIX 3a1aHU ¢
UCII0JIb30BaHUEM YUEOHOH JINTEPATyphl U B OTKPHITOM UH(POPMAILIMOHHOM IIPOCTPAHCTBE,
SHIMKJIONEIUH, CIPaBOUYHUKOB (BKJIIOYAs AJIEKTPOHHbBIE, IU(POBBIE), KOHTPOJIUPYEMOM
npocrpancTse MHTEpHETA;

- IPOBOJIUTH CPABHEHUE U KIIACCU(UKALIUIO 110 33/1aHHBIM KPUTEPUSIM;

- YCTaHABIIMBATh IPUYNHHO-CIICICTBEHHBIE CBA3U B U3y4aEMOM KPYTe SIBJIICHUN;

- CTPOMUTD PACCYXIEHUS B POpPME CBSI3U MPOCTHIX CYXKAEHHH 00 00bEKTE, ero CTPOCHHUH,
CBOMCTBAX U CBA3SIX.

OcHOBHBIMU (pOpMaMU U METOJIAMH U3Y4EHUS Kypca SBISIOTCS JEKIUH, CEMUHAPHI, 3al1UTa
IIPOEKTOB, MPAKTUKYMBI [10 PELIEHUIO T€HETHYECKUX 3a/1a4, YCTHBIE COOOIIEHUS yJaluXxcs ¢
nocienyomei quckyccueit. IlpegycmarpuBaercs napHasi, rpynnoBast 1 UHIMBUAyalbHas Gpopma
paboTel. Bee aTH npuembl HanpaBiieHbl HA CTUMYJIMPOBAaHUE I03HABATEILHOTO HHTEPECA U
(dbopMHpOBaHUE TBOPUECKUX YMEHUH ydamuxcs. Takum o0pa3oM, 3aHATHSI KPY’KKa HE TOJIbKO
o0OecneunBaroT NPUOOPETEHNE yUaIUMUCS 3HAHUM, HO U CTOCOOCTBYIOT (DOPMHUPOBAHUIO
LIEJIOCTHOW KapTHUHBI MUPA U IOHUMAHUIO CBOETO MOJIOKEHUS B HEM, IOHUMAHUIO POJIA U
IIPEHA3HAYEHUSI COBPEMEHHOTO YEJIOBEKA.

Yuammecs 101KHbI yMeTh:

— MPOU3BOJUTH PACUETHI [0 XUMUYECKHM (hopMyiaMm;

— IIPOM3BOJUTDH BBIYHMCIIEHHUS COCTaBa PACTBOPOB C MCIOIb30BaHUEM MAaCCOBOM JOJIU
PacTBOPEHHOTO BEILIECTBA, MOJISIPHOIN KOHIIEHTpAIMH, PAaCTBOPUMOCTH;

— IPOU3BOJUTH PACUEThI 10 YPABHEHUSM PEaKLIUM.

Coaep:xanue Kypca
Obwee konuuecmso uacos - 17 u.

1. Pacuersl no xumnyeckum gopmyJiam (34)

OcHOBHBIE TOHATHA U 3aKOHBI XuMHUH. KomnuecTBo BCIICCTBA. MOHHpHaﬂ macca.
[TocrositHHas ABoraapo. Uncno cTpyKTypHBIX efaeHuIl. MonspHbIid 00beM raza. OTHOCHUTENbHAS
IJIOTHOCTH Ta3a. MaccoBasi oJist anemeHTa. MaccoBasi 107151 BeuiecTBa. MosbHas 10715
BemlecTBa. CpenHsisi MOJIEKYJIIpHAs Macca CMECH ra3oB. MaccoBasi 107151 ra30B B Ta30BOM CMECH.
Borurcnenus ¢ ucnonb3oBaHueM (PU3NYECKUX BETMYUH(KOINYECTBO BEIIECTBA, MOJISIPHBIN
00beM raza, OTHOCHTEINIbHAS TIOTHOCTH raza, MaccoBas 10si0 ¥ MOCTOSTHHOM ABOTAIpO.



Ornpenenenne cpeaHeil MOJIEKYISIpHOU Macchl cMecH. OnpeieieHle OTHOCUTENbHOM MIIOTHOCTH
razoBoil cMecu. OnpeesieHue COCTaBa ra30BbIX CMECEH.

2. PactBOpbI (64)

MaccoBas 10Ji1 pacTBOpeHHOro Bemiectna. [IpaBuno cMmemenus. Pacuets ¢
MCIIOJIb30BAHHEM MACCOBOM J10JM PACTBOPEHHOIO BelecTBa. MolisipHast KOHIIEHTpaUHUs.
PacueTHo-npakTHUECKUE 33/1a4M HA IPUTOTOBJICHHE PACTBOPOB 33JaHHOM KOHIIEHTPALIMH U3
YUCTOI'0 PACTBOPEHHOT'O BEIIECTBA U BOJIbl, KPUCTALIOTUAPATA U BOBL, IPYrOro pacTBopa 1
BOJIbI. PacTBOopuMoOcCTh BemiecTB. HachleHHble pacTBOpbl. MaccoBast 104151 BELIECTBA B
HACBIILIEHHOM pacTBope. Pelienne 3a1au Ha pacCTBOPUMOCTb.

3. BbIuucC/IeHUs 10 XUMHYECKUM yPaBHeHUIM (54)

3akoH 00bEMHBIX OTHOIIEHUH Ia3000pa3HbIX BellecTB. Boruncienne 00beMHBIX
OTHOILICHUH ra30B. 3a/1auu, CBA3aHHBIE C BHIYMCICHUEM MAaCCOBOM JI0JIM BEIIECTBA B
oOpa3zoBasiieMcs pacTBope. Brrunciienne maccol (00beMa, KOIMYecTBa BEIIECTBA) MPOAYKTa
peaKIuu, eCIIi OJTHO U3 PEarupyromInuX BEIIeCTB JaHO B U30BITKE: BEIIESCTBO, B3STOC B U30BITKE,
HE pearupyer ¢ NPOAYKTOM PEaKIIMH; BEIIECTBO, B3SATOE B U30BITKE B3aUMOJICHCTBYET C
MPOIYKTOM peakuuu. OnpeaeseHne cocTaBa CMECH, BCE KOMIIOHEHTbI KOTOPOU
B3aUMOJICUCTBYIOT C YKa3aHHBIMU KOMIIOHEHTaMu. OrpeiesieHne coCTaBa CMECH, KOMITOHEHTHI
KOTOPOM BHIOOPOYHO B3aMMOJICHCTBYIOT C YKa3aHHBIM PeareHTOM. 3aluTa TBOPUYECKHUX
MIPOEKTOB.

TemaTuueckoe INIAHUPOBAHHE:

Hara | Kopp. Tema Kou-Bo
JaThl 4acoB
Tema 1. PacyeTnl o XumuyeckuM (popmysiam. 3
OCHOBHBIE IOHATHS U 3aKOHBI XMMHH. 1
Brruucnenus ¢ ucnosib3oBaHueM (HU3NYECKUX BETUYHH U 1
MOCTOSIHHOM ABOTajpo.
Omnpenenenne cocraBa ra3oBbIX cCMecel 1
Tema 2. PcTBOpBI. 8
MaccoBas 10J11 pacCTBOPEHHOT0 BeliecTBa. Pacuersl ¢ 1
MCIIOIb30BaHUEM JIAHHOTO MOHATHs. [IpaBuiio cmenenus.
PacueTsl ¢ UCIONB30BAHUEM JIAHHOTO MOHATHUS. 1
IIpaBuno cMmeneHus.
MousipHast KOHIIEHTPALIHSL. 1
Brruucienus ¢ uCnosib30BaHUEM MOJISIPHOW KOHIICHTPAIIUU. 2
PacTBOpUMOCTH BENIECTB. 1
Pemienue 3a1ay Ha paCTBOPUMOCTS. 2
Tema 3. Boiuucienusi no XuMu4eCKUM YPABHEHHSIM. 6
3ak0oH OOBEMHBIX  OTHOIIEHMH  Ta3000pa3HBIX  BEIIECTB. 1
Brranciienus mo teme.
3ajauu, CBA3aHHBIE C BBIUMCIEHUEM MAaCcCOBOM /101U BEUIECTBA B 2
0Opa3oBaBIIeMCs PacTBOPE.
Brluucienne maccel MPOAYKTa MO pearupyronieMy BEMIECTBY. 1
Omnpenenenye cocTaBa CMeCH. 2

HNHurepHer-calThl:



https://portal.tpu.ru/SHARED/b/BOZHKOPV/educational/UMKD/Lecturel-2.pdf - nekius
10 OCHOBHBIM ITOHATHSAM U 3aKOHAM XHMHHU

http://profil.adu.by/mod/book/view.php?id=1928 — HanMoHaIBHBIH HHCTUTYT 00pa30BaHUs

https://www.labirint.ru/books/115604/ - HoBommnackuit M1.U. TUIIBI XUMUYECKUX 3a7a4 U
CIIOCOOBI KX PEIICHHUS.

http://library.khsu.ru/cgi-
bin/irbis64r_12/cqiirbis 64.exe?LNG=&C21COM=S&I21DBN=HGU&P21DBN=HGU&S21F
MT=briefwebr&S21ALL=%28%3C.%3EA%3D%D0%A1%D0%B5%D0%BC%D0%B5%D0%
BD%D0%BE%D0%B2,%20%D0%98.%20%D0%9D.$%3C.%3E%29&7211D=&S21SRW=dz
&S21SRD=UP&S21STN=1&S21REF=10&S21CNR=20&FT REQUEST=&FT PREFIX= -
CemenoB . H. 3agaun mo XuMuM MOBBIIIIEHHON CIIOKHOCTH JJIs1 aDUTypHUEHTOB.

http://elibrary.asu.ru/xmlui/bitstream/handle/asu/832/book682.pdf?sequence=1 - MeToauka
peuIcHuA 3aaa4 1o XUMUHU



https://portal.tpu.ru/SHARED/b/BOZHKOPV/educational/UMKD/Lecture1-2.pdf
http://profil.adu.by/mod/book/view.php?id=1928
https://www.labirint.ru/books/115604/
http://library.khsu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=S&I21DBN=HGU&P21DBN=HGU&S21FMT=briefwebr&S21ALL=%28%3C.%3EA%3D%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2,%20%D0%98.%20%D0%9D.$%3C.%3E%29&Z21ID=&S21SRW=dz&S21SRD=UP&S21STN=1&S21REF=10&S21CNR=20&FT_REQUEST=&FT_PREFIX=
http://library.khsu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=S&I21DBN=HGU&P21DBN=HGU&S21FMT=briefwebr&S21ALL=%28%3C.%3EA%3D%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2,%20%D0%98.%20%D0%9D.$%3C.%3E%29&Z21ID=&S21SRW=dz&S21SRD=UP&S21STN=1&S21REF=10&S21CNR=20&FT_REQUEST=&FT_PREFIX=
http://library.khsu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=S&I21DBN=HGU&P21DBN=HGU&S21FMT=briefwebr&S21ALL=%28%3C.%3EA%3D%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2,%20%D0%98.%20%D0%9D.$%3C.%3E%29&Z21ID=&S21SRW=dz&S21SRD=UP&S21STN=1&S21REF=10&S21CNR=20&FT_REQUEST=&FT_PREFIX=
http://library.khsu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=S&I21DBN=HGU&P21DBN=HGU&S21FMT=briefwebr&S21ALL=%28%3C.%3EA%3D%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2,%20%D0%98.%20%D0%9D.$%3C.%3E%29&Z21ID=&S21SRW=dz&S21SRD=UP&S21STN=1&S21REF=10&S21CNR=20&FT_REQUEST=&FT_PREFIX=
http://library.khsu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=S&I21DBN=HGU&P21DBN=HGU&S21FMT=briefwebr&S21ALL=%28%3C.%3EA%3D%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2,%20%D0%98.%20%D0%9D.$%3C.%3E%29&Z21ID=&S21SRW=dz&S21SRD=UP&S21STN=1&S21REF=10&S21CNR=20&FT_REQUEST=&FT_PREFIX=
http://elibrary.asu.ru/xmlui/bitstream/handle/asu/832/book682.pdf?sequence=1

