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IInanupyemMsble pe3yJbTaThl y4eOHOI0 IpeAMeTa, Kypca

Ha 3ansaTusx yJamiecs JOJKHBI CTPOTO BBIMOIHATH TPEOOBAaHUS TEXHUKH 0€301TaCHOCTH
IpHU MPOBEACHUHU JIAOOPATOPHBIX W MPAKTUYECKUX pabOT, 3HATH NpaBWIIa OKa3aHHs IEPBOU
MEJIMIUHCKOM MIOMOIIY IPH 05KOraX U OTPABJICHUIX XUMUYECKUMHU PEAKTHBAMMU.

JIuunocmmule pesynomamot.

- (bOpMI/IpOBaHI/Ie OTBCTCTBCHHOI'O OTHOUICHHWA K YYCHUIO, TOTOBHOCTU U CIIOCOOHOCTH
oOyJaromuxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE MOTHBAIMH K OOYyUCHHIO U
MO3HAHHUIO;

- (popMupoBaHHE IEITOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKU;

Pa3BUTHUEC OCO3HAHHOTO U OTBETCTBCHHOI'O OTHOLICHUS K CcOOCTBEHHBIM IMOCTYIIKaM;

- hopMHpOBaHNE KOMMYHUKATUBHON KOMIETEHTHOCTH B TIpoliecce 00pa3oBaTesbHON, yI4eOHO -
HCCIIeIOBATEIICKOM, TBOPUCCKOU U IPYTHX BUIOB JICATCIIEHOCTH.

Memanpeomemmnuie pe3ynomamol:

[To3HaBaTenbHBIC YHUBEPCATBHBIC ICHCTBUS

- AaHAJTU3UPOBATH OOBEKTHI C BBIJCIICHUEM CYIIIECTBEHHBIX U HECYIIIECTBEHHBIX TPH3HAKOB
CpaBHHBACT I10 33JaHHBIM KPUTEPHUSM JIBA TPH 00BEKTA, BBIICIASA ABA-TPH CYIIIECTBEHHBIX
MpU3HAKa

- MPOBOJTUT KJTACCU(DUKAIIHIO 110 33 JaHHBIM KPUTEPHSIM;

- CTPOUTH pacCyXACHUS B (popMe CBSA3U MPOCTHIX CYXKJIEeHUN 00 00BEKTEe, CBONCTBAX, CBA3SX;
- YCTaHaBJIMBATh MOCIEA0BATEIbHOCTh COOBITHIA;

- OMpEeNIeNATh MOCIEI0BATEILHOCTD BBIIIOJHEHHS IEHCTBUHM, COCTABIATH MPOCTEHIIIYIO
MHCTPYKIHIO U3 IBYX-TPEX I11aroB;

- MOHUMAaTh UH(OpPMAIIHIO, TPEACTABICHHYIO B HEIBHOM BUJIE (BbLACSAET OOIIMNA MPU3HAK
TPYIIIBI 3JIEMEHTOB, XapaKTePU3YET SBJIEHUE TI0 €r0 OMHUCAHUIO).

PerynstuBHble yHUBEpCaIbHbIE ACHCTBUS

- IPUHUMATh U COXPAHATh yueOHbIC LENU U 3a/1a4H;

- OCYUIIECTBJIATH KOHTPOJIb MPU HAJIMYUH STAJIOHA;

- IUJIAHUPOBATH U BBIMIOJHATH CBOM JICHCTBUS B COOTBETCTBUH C IMOCTABJICHHOM 3a/1aueii U
YCIIOBUSIMHU €€ peain3aluy;

- OLIEHUBATh MPABUIBLHOCTD BHITIOJHEHUSI ICHCTBUS HA YPOBHE PETPOCIIEKTUBHOM OLEHKU.

KoMMyHHKaTHBHBIE YHUBEpCAIbHBIC IEHCTBUS
- CTPOUTD MOHSTHBIE [T MAPTHEPA BICKA3bIBaHUS MPU OOBSICHEHUH CBOETO BbIOOPA;
(bopMynUpOBaTh BOMPOCHL.

Ilpeomemmnoie pesynomamot:

- YMEHHUE MCII0JIb30BaTh TEPMUHBI «TEJI0Y», «BEIIECTBOY, KXXUMHUCCKUE SIBIICHUS,
«UHJIUKATOPBIY;

- 3HAHUE XUMHYECKOU MOCY bl U TIPOCTEHINIEr0 XUMHUYECKOTO 000PYIOBAHHUS;

- 3HaHUE TPABUII TEXHUKU 0€30TIACHOCTH MPHU paboTe ¢ XUMHUUECKUMH BEIIECTBAMU;

- YMEHHUE OTNPEIEIIATh MPU3HAKUA XUMHUECKUX PEaKIUH;

- YMEHUS ¥ HaBBIKH MPH MPOBEIACHUN XUMHUYECKOTO IKCIICPUMEHTA;

- YMEHHUE MPOBOUTH HAOIIOICHUE 32 XUMUYCCKUM SIBJICHHEM.

- YMETh:

- TIPOM3BOJUTH M3MEpEeHHs (MAcChl TBEPJOrO BEIIECTBA C MOMOIINBI0 TEXHOXUMHUYECKUX BECOB,
00beMa pacTBOpa ¢ TOMOIIBI0 MEPHOM TIOCY/IbI, TUIOTHOCTH PAaCTBOPA C TIOMOIIBIO apEOMETpa);



- TOTOBUTb PACTBOPHI C 3aJaHHOW MacCOBOM JI0JIEH PACTBOPEHHOIO BEILECTBA;

- OMpENeINATh TPOICHTHYIO KOHIIGHTPAIMIO PACTBOPOB KHCIOT W INENIOYeH M0 TaOIU9IHBIM
3HAa4YCHUSIM UX HJIOTHOCTefI;

- IUIaHUPOBATH, MNOATOTABJIMBATL W IMPOBOIUTDH HpOCTCfII.HPIC XUMHUYCCKHUEC OSKCICPHUMCHTHI,
CBA3aHHBIC C PACTBOPCHUCM, (I)I/IJIBTpOBaHI/IeM, BbIIIAPUBAHHUEM BCLICCTB, IPOMBIBAHUCM U
CYLIKON OCaJKOB; - IMOJyYEHHMEM M B3aUMOJCHCTBHEM BEIECTB, OTHOCAIIUXCA K OCHOBHBIM
KjlacCaM HEOpPraHUYECKHUX COEJMHEHUH; OIpPEJCICHUEM HEOPraHMYeCKHMX BEIECTB B
HHAUBUAYAJIBbHBIX pacTBOpPa, OCYHICCTBJICHUCM MLCIIOYKH HpeBpaHIeHI/Iﬁ HCOPraHn4€CKux
COCAUHCHUM;

- pemaTh KOMOMHUPOBAHHBIE 33149, BKIIFOYAIOIINE HJIEMEHTHI TUTIOBBIX PACYETHBIX 3a/1a4:

- OTpeeTIeHHe MacChl U MAacCOBOHW JIOJM PAacCTBOPEHHOTO BEIIECTBA B PACcTBOPE, MOJYYCHHOM
pasHBIMU CIIOCOO0aMHU (PacTBOPEHUEM BEIIECTBA B BOJE, CMEIIMBAHWEM pacTBOPOB pa3HOU
KOHIICHTpAInH, pa30aBIeHHEM 1 KOHIICHTPHPOBAHUEM PacTBOPA);

- ONpeAesieHHe Macchl MPOJYKTa PEaKIWu WM o0beMa raza 1o M3BECTHOM Macce OIHOTO W3
pearupyromux BemecTs;

- OTIpeZIeTICHNE BBIXO/Ia MPOAYKTa PEAKIIMH B MPOIIEHTaX OT TEOPETUIECKH BO3MOKHOTO;

- ONpezesieHHe MacChl MPOJYKTa PEeaKIuu MM o0beMa Ta3a Mo W3BECTHOW Macce OJHOTO W3
pearupyromux BEMIeCTB, COACPIKAIIETO OTPEIEICHHYIO 00 TPUMECceH;

- OTpeeTIeHHe MacChl OJHOTO W3 TPOJYKTOB PEAKIIUH 10 M3BECTHBIM MaccaM pearupyromnx
BEIIECTB, OJJHO M3 KOTOPBIX JAaHO B M30BITKE.



Coaepikanue yueOHOro npeamera, Kypca

1. Bo1600 xumuueckux gpopmy.

1.1.CocraBiieHne XUMHUYECKOW (OPMYIBl IO BAJICHTHOCTH. OJIEMEHTHI C IEPEeMEHHOMN
BAJICHTHOCTBIO. DJIEMEHTBHI MOOOYHBIX MOATPYIIL. AJITOPUTM BBIYMCICHUS MAaCCOBOW JI0JIU
AIIEMEHTA M0 XUMUYECKON (pOpMyJIie BEIIECTBA.

1.2. HaxokJIeHue XUMUYECKOW (OpPMYIBl BEIIECTBA IO MAaCCOBBIM JIOJIIM JJICMEHTOB, IIO
OTHOIIEHHUIO MacC JJIEMEHTOB.

2. Pacuémel ¢ ucnonib308anuem nOHAMUA «MOJIbY.
2.1. BpluncineHne KoJndecTBa 4acTHIl (KOJMYECTBA BEIIECTBA, MacChl, 00bEMA) BeIecTBa II0
0JITHOMY M3BECTHOMY MapaMeTpy.

3. Pacuémut no ypagHeHuAM XUMu4ecKux peakuyuil

3.1. Briuucnenue maccol (00bE€Ma) BelecTBa Mo U3BECTHON Macce (00bEMY) BellecTBa.

3.2. Brruncinenne maccel (00bEMa) BemiecTBa MO HM3BECTHOM Macce (00BEMY) BeliecTBa,
COJEPKAIIETr0 OMPEAELIEHHYIO MacCy NpuMecen

3.3. BbluncieHre MacCOBOM JOJIM BBIXOAA IMPOIYKTa PEAKLHH 10 CPABHEHHIO C TEOPETUUYECKU
BO3MOJKHBIM.

3.4. Beiuncnenue maccol (00b€Ma) BemiecTBa Mo M3BECTHOM Macce (00bEMY) BellecTBa, €CiH
OJTHO U3 UCXOTHBIX BEUIECTB B3SITO B N30BITKE.

4. KauecmeenHnule 3a0auu

4.1.Ilonatne kayeCcTBeHHOW peakmuu. OrnpeneneHue BEMECTB C IMOMOIIBI0  TaOIUIIbI
pacTBOPUMOCTH KHUCJIOT, OCHOBAHMH U COJEH, XapaKTepUCTUKH BHUIUMBIX H3MEHECHHI
MPOIIECCOB.

4.2.0npeneneHre HEOPraHUYECKUX BEIECTB, HAXOSAIIMXCS B Pa3HBIX CKISHKAaX 0€3 ITHKETOK,
0€3 UCITOJIH30BaAHUS JIOTIOJTHUTEIBHBIX PEAKTHBOB.

5. Xumuueckue peaxuyuu.

5.1. Tumbl XUMHYECKUX pEaKILIHil.

5.2. DneKTponuTHYeCKas AUCCOIMAIUS KHCIIOT, OCHOBaHHWH U coJiel. Peakiiun noHHOTO 0OMEHa.
MonekyispHbIe, TOJHBIC U COKpANIEHHbIC HOHHBIC YPAaBHEHUS.

5.3. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC PeaKiui. MeTo 1 3JIeKTpOHHOTO OajaHca
5.4.0Ocy1ecTBIICHHE MPEBPAIIEHUN HEOPTaHUYECKUX BEIIECTB.

6. Pacuémul, ceazannvie c npuzomosieHuem pacmeopos

6.1.0cHoBHBIE (popMynbl TSI BBIpaXXEHUS cocTaBa pacTBOpoB. llepeBox oxHoro Tuma
KOHLIEHTpalui B Ipyroii. Macca pacTBopa, pacTBOpPHUTEIs, paCTBOPEHHOTO BellecTBa. MaccoBas
JI0JIsl ¥ MOJISIpHAsI KOHIIEHTPALUsl PACTBOPEHHOTO BEIIECTBA.

6.2 BeruncneHne Macchl BEIIeCTBa 10 3aJaHHOW Macce pacTBOpa. Beruncienue Macchl BelecTBa
Y PacTBOPUTEIIA JUIsl HPUTOTOBJICHUS PACTBOPOB C 3a/IaHHOM KOHLIEHTPALIUEH.

6.3.IlpaBusio cMmenieHus: pacTBOPOB OJHOIO M TOTO K€ BEIECTBA B BUJIE JUATOHAIBHON CXEMBbI
(«mpaBMIIO KpecTa»). Belumcienne MaccoBOW JOJHM, MAacChl pacTBOPEHHOTO BEIIECTBA; MACCHI
PacTBOPUTENS; MacChl U 00BEMA PacTBOPA, OTYIAEMOTO MPH CMEIIEHUH IBYX PACTBOPOB.
6.4.PactBopuMocTs BemiecTB. HacwiieHHbiii pactBop. Pelmienne 3agad Ha BBIUKCIEHUE
pPacTBOPUMOCTH BEIIECTB; KOHIIEHTPAILIMU, MAacChl PacTBOpa, MOJy4aeMbIX MPH pazOaBiICHUH U
KOHIIEHTPUPOBAHUHU PACTBOPOB.



TemaTn4eckoe IJIAHUPOBAaHUE

Ne Hara. | Tema ypoka Koi-Bo
n/n 4acoB
Tema 1. Bv1600 xumuueckux ¢popmyn (4 uaca)
1 02.09 | CocraBieHne XUMHYECKOH (OPMYJIBI TTO BAJICHTHOCTH. 1
2 09.09 | DnemMeHTHI ¢ MepeMEHHOM BaJICHTHOCTHIO. DIIEMEHTHI IIOO0YHBIX 1
TIOITPYIIIL.
3 16.09 | BeruncneHre MacCoBOM JJOTH JIEMEHTa 0 XUMUYeckoit popmyne | 1
BEIIECTBA
4 23.09 | HaxoxxneHne XUMHUYECKOH (pOPMYITBI BENIECTBA TI0 MACCOBBIM 1
JIOJISIM DJIEMEHTOB, 10 OTHOIIIEHHUIO MacC JJIEMEHTOB
Tema 2. Pacuémul c ucnonvzoeanuem noHamus «moJiv» (2 uaca)
5,6 30.09 | Pacuérhl ¢ HCHOIB30BAHUEM ITOHATHS «MOJIbY 2
07.10
Tema 3. Pacuémel no ypasnenusam xumuueckux peaxyuii (9 uacoe)
7,8 | 14.10 | Beruucnenue maccol (00BEMa) BEIIECTBA IO U3BECTHON Macce 2
21.10 | (oOBémy) BemecTBa
9,10 | 28.10 | Berumcnenue macchl (00bEMa) BelIecTBa MO U3BECTHOM Macce 2
11.11 | (oOBEMmMy) BemecTBa, COACPIKAIIETO OTPEEIEHHYIO MACCY
npuMecen
11, 18.11 | BeruncieHne MaccoBOM JOJIM BBIXO/Ia TPOIYKTa PEAKITUH TI0 2
12 25.11 | cpaBHEHHUIO C TEOPETUICCKH BO3ZMOKHBIM
13, 02.12 | Beruucnenue maccel (00b€Ma) BeIIecTBa 1Mo U3BECTHOM Macce 2
14 09.12 | (06BéMy) BerecTBa, €CIIM OJHO U3 UCXOIHBIX BEIIECTB B3STOTO B
H30BITKE
15 16.12 | KomOuHHUpoBaHHBIC 3a1a91 1
Tema 4. Kauecmeennvie 3a0auu (2 uaca)
16 23.12 | Ilonsatue kauecTBEeHHOM peaknuu. OnpeeieHre BEIeCTB C 1
ITOMOIIBIO TAOIUIIBI
17 13.01 | OnpeneneHue HEOPraHUYECKUX BEIIECTB O€3 UCITOJIB30BAHUS 1
JOTIOJTHUTEILHBIX PEAKTHBOB
Tema 5. Xumuueckue peaxyuu (10 uacoe)
18 20.01 | Tumbl XUMHYECKHUX PEAKIIAN 1
19 27.01 | DyuekTpoauTHYEeCKash JUCCOIMAIINS KUCIOT, OCHOBAaHUH U CoJiel 1
20 03.02 | Peakiuu noHHoro oOMeHa 2
21 10.02
22 17.02 | IIpaktuyeckas padota Ne 1. MaeHTHuKanms pacTBOpoB 1
23 24.02 | OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1
24, 03.03 | Metona snekTpoHHOTO OanaHca 2
25 10.03
26 17.03 | OcymiecTBieHUE NPEeBpALICHU HEOPTaHUYECKUX BEIECTB 1
27 31.03 | IIpakTuueckas padota Ne 2. OcymiecTBiIeHHE LETOYKH 1

IIpeBpalIcHUI




Tema 6. Pacuémol, céazannvle ¢ npucomosienuem pacmeopos (1 uacos)

28 04.04 | OcnoBHbIE (GOPMYIIBI ISl BEIPAXKEHUS COCTaBa PACTBOPOB.
Brruncnenue MaccoBo# J10JIM BELIECTBA B PACTBOPE

29 14.04 | BeluuciaeHHe MacChl BEIMIECTBA M PACTBOPUTEIIS IS
IIPUTOTOBJICHUSI PACTBOPOB C 33JJaHHON KOHIEHTpaMein

30 21.04 | IIpaBmiiO CMEMICHUS PAaCTBOPOB OJTHOTO M TOTO YK€ BEUIECTBA B
BU/JIE IMArOHAJIbHON CXEMBbI («IIPAaBUIIO KPECTa»)

31 28.04 | Pemenwue 3aqa4d Ha BEIYMCIIEHHE MACChl PaCTBOPA, TOIYIaeMBIX
npy pa30aBICHNU U KOHIICHTPUPOBAHUH PACTBOPOB.

32- | 06.05 | KomOuHUpOBaHHEIE 331291

34 13.05

20.05




JIuct KOppEKTUPOBKHU pabOU€ii MPOrpaMMbI

No Hata Hata Tema KonuuectBo [Ipuunna Cnoco6
ypoxa | (miaH) (dpaxr) 4acosB KOPPEKTUPOBKH | KOPPEKTUPOBKHU
o JTAHO

IUIaHY
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