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IIporpammy cocTaBuI(1):

xxu, [Joyenm, Pomawrxosa FOnus I'ennaovesna

Pabouast nporpamMma AUCIIUIUTNHEL

PacueTHble n IKCIIEPUMEHTAJIbHBIC 3a1a4Y1 B KypCe XUMHUN

paspabotana B cootBercTBur ¢ ®I'OC BO:

®denepanbHBIi TOCYAAPCTBEHHBI 00pa30BaTENLHBIA CTAaHAAPT BHICIIETO 00pa30BaHusI - OaKagaBpHaT 110 HAIIPABICHNIO TOArOTOBKU
44.03.05 INenaroruueckoe oOpazoBanue (¢ 1ByMs HpoQuisiMU NOATr0TOBKH) (1prka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)
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Ipencenarens HMC YT'H(C) IN'opnenko Haranes MuxaiinoBHa
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1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

(hopMupoBaHUe NPEIMETHBIX KOMIICTEHIIUH CTYICHTOB IIEAarOTNYeCKOro 00pa3oBaHMs HA OCHOBE OBJIAICHHS COJICP)KaHUEM
qucHuIuHb 'PacueTHble U SKCTIepUMeHTaIbHBIE 3aa4u B Kypce XUMuu"

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huxn (pa3gen) OIL: | b1.B.02./1B.01

2.1 | TpeGoBaHusi Kk NpeaBapUTEIHLHOH MOATOTOBKE 00yUYal0LIerocs:

2.1.1 | O6uiast 1 HeopraHUYECcKask XUMHUS

2.1.2 | Penienre XUMHYECKHUX 3a7a4

2.1.3 | Ananutryeckas XUMHS

2.1.4 | dusnueckas ¥ KOJUIOMIHAS XUMHMS

2.1.5 | Oprannueckas XUMHs

2.2 | AucuunauHbl (MOAYJIH) M IPAKTHKH, /IS KOTOPbIX OCBOEHHE JAHHON AUCHUTIJIMHBI (MOAYJI5) HEOOX0IUMO KaK
npealecTByoLiee:

2.2.1 | buoxumus

2.2.2 | Heopranu4eckuii CHHTE3

2.2.3 | Dusuko-XMMHUYECKHUE METO/IbI aHAJIN3a

2.2.4 | llpuknagHast XUMUS

3. POPMUPYEMBIE KOMIIETEHIIUH 1 THIUKATOPBI UX TOCTHXEHUA

IIK-1: CnocoGeH ocBanBaTh M MCMOJIb30BATH TeOpeTHYECKHE 3HAHUS U MPAKTHYECKHe YMEeHUsI U HABBIKU B MPeAMEeTHOI
00J1aCTH MPHU pelieHNH NpodeccHOHANBHBIX 32124

IIK-1.1: 3HaeT CTPYKTYpY, COCTAB U JUAAKTHYECKHE eJHHULbI IPeIMeTHOI 00/1acTH (IIpenojaBaeMoro npeaMera)

3HaTh:

VYposens 1 3HaTh B 00IUX YepTax CTPYKTYPY, COCTaB U IUAAKTHUECKHUE €AMHUIIBI TUCITUTLTNHBI
«PacueTHbIe 1 SKCTIepIMEHTaIbHBIE 33a91 B KypCce XUMUN.

Yposens 2 3HaTh CTPYKTYPY, COCTaB U AUIAKTUICCKUE STUHUIIBI JUCITUTUTHHBI «PacueTHbIie 1
SKCHEPUMEHTAIIBHBIC 38]1a4l B KYpPCe XUMHUM».

VYposens 3 3HaTh U XapaKTepPHU30BaTh CTPYKTYPY, COCTaB U AUAAKTUUECKHUE €AMHULIBI TUCIUTLTHHBI
«PacquHme nu SKCHepI/IMCHTaﬂbeIC 3a4a4U B KprC XUMHW).

YMeTh:

VYposens 1 YMeTh ocymecTBISITh 0TOOP OTAEIBHBIX 3JIEMEHTOB YYEOHOTO COICPIKAHUS 110

IucUMILIHHE «PacdeTHbIe ¥ SKCIIEPUMEHTAIBHBIC 321491 B Kypce XUMHN» IS €ro
peanusanuu B 00pa3oBaTENIbHOM HPOLECCE C MOMOLIBIO TEIarOrMYeCKIX TEXHOJIOTHI, B
toM uncie UKT, B coorBercTBun ¢ Tpedoanuamu @T'OC OO u @I'OC COO.

VYposens 2 VMeTb ¢ IOMOIIBI0 HACTABHHKA OCYILIECTBISThH 0TOOP Y4eOHOr0 CoepKaHHs 110
IuCUMILIHHE «PacdeTHble ¥ OKCIIEPUMEHTAIBHBIC 321491 B Kypce XUMHN» IS €ro
peanusanuu B 00pa3oBaTENIbHOM HPOLECCE ¢ MOMOLIBIO TTeIarOrMYeCKHX TEXHOJIOTHI, B
toM uncie UKT, B coorBercTBun ¢ Tpedoanuamu @T'OC OO u @I'OC COO.

VYposens 3 VMeTh 0CyLIECTBIATh 0TOOP YueOHOro CoepIKaHus 110 JUCLHHUILIHHE «PacueTHbIe 1
9KCIEPHUMEHTAJIbHbIC 33/1a41 B KYPCe XUMUM» [UISL €T0 Pealn3alny B 00pa3oBaTeIbHOM
HpoIIecce C MOMOIIBIO IIearorH4eckix TeXHoaoruit, B Tom uncie UKT, B cooTBeTCTBHHM €
tpebosanuamu GI'OC OO u ®T'OC COO.

Baagern:

Yposens | Brnaners HEKOTOPBIMU HaBbIKAMU peLIEHHs IPO(ECCUOHATIBHBIX 33/1a 110 00yUYEHUIO
XMMHH C UCIIONIb30BAaHNUEM 3HAHUM B 00JIaCTH pEeIICHUs] XUMUYECKUX 3a1ad.

Yposens 2 Brnaners HaBblKkaMu peleHus Ipo(eCCUOHATIBHBIX 3a/1a4 110 00YUYEHUI0 XUMUU C
UCIIOJIb30BAaHUEM 3HAHUM B 001aCTH pEIICHUs] XUMUYECKUX 3a]1a4 Ha 0a30BOM YPOBHE.

Yposens 3 Brnaners HaBbIKaMu pemieHust NpodecCHOHATIBHBIX 33/1a4 TI0 00YUYESHHIO XUMHU C

HCITOJIb30BAaHUEM 3HAHHUM B 0071aCTH PCHICHUA XUMHUYCCKUX 3a1a4 B HCCTaHAAPTHBIX
CUTyallUAX WU CUTYyalUudaX MOBBIIICHHOMN CJIIOKHOCTH.

IIK-1.2: YMeeT ocyniecTBIATH 0TOOP Y4eOHOI0 CO/IEP:KAHUS /151 €ro peajnu3ali B pa3jnyHbIX (popMax o0yyeHus B
€00TBeTCTBHH ¢ TpedoBanussmu ®IroC OO0

3HaTh:

Yposens 1 3HaTh HEKOTOPHIE IPUHIUIEI 0TOOpA YUeOHOT0 COAEpKaHuUs IJIsl €ro peaslu3aluy B
pasnu4HBIX hopMax o0ydeHHs: B cOOTBeTCTBHU ¢ TpeboBanusiMu PI'OC OO.

Yposens 2 3HaTh NPUHIMIIEI 0TOOPa y4EOHOTO COEpIKaHUS UISl €TO Peaau3aliy B Pa3IMIHbIX

(dopmax o0y4deHust B coorBercTBuM ¢ TpeboBaHusaMu @I'OC OO Ha 6a30BOM ypoBHE.

Yposens 3 3HaTh NPUHIMIIEL 0TOOpA Y4EOHOr0 COEpIKAaHUS JUIsl €0 Peaau3aliy B Pa3IMIHbIX




(opmax o0yueHus B coorBercTBuu ¢ TpeboBanusMu @I'OC OO Ha NpOJBUHYTOM YpPOBHE.

Ymern:

VYpogsens 1 YMeTb NPOSIBIATE HEKOTOPHIC YMEHHS OCYIIECTBISATE 0TOOP Y4eOHOrO COnepKaHUs JII
€ro peajlu3alluy B pa3sinuHbIX GopMmax o0ydeHus B cOOTBeTCTBUU ¢ TpedosaHuamu OI'OC
0O0.

VYposens 2 YMeTb ¢ TOMOIIBIO HACTABHUKA OCYIIECTBIATH OTOOP yIEOHOTO COAEePKAHUS IS €TO
peani3anuy B pa3iniHbIx popMax o0ydeHus: B cCOOTBeTCTBUM ¢ TpeboBanusimu OT'OC
00.

Yposens 3 YMeTh caMOCTOATENBHO OCYLIECTBIATH OTOOP Y4EOHOTO COJIEPXKaHUS UL €T peanu3aluu
B pa3uuHbIX GopMax oOyueHus B cooTBeTcTBUM ¢ Tpebosanusamu GI'OC OO.

Baagern:

VYpogsens 1 BraieTs Ha TOPOTOBOM YPOBHE HAaBBIKOM O0TOOpPA y4EOHOTO COZICpIKaHUs IS €ro
peanu3aluy B pa3InuHbIX hopMax oOyueHus B cOOTBeTCTBUM ¢ TpeboBanusmMu GI'OC
00.

Yposens 2 Brnanets Ha 6a30BOM ypOBHE HABBIKOM 0TOOPA yueOHOTO COCPIKAHHUS ISl €T
pean3anuy B pa3invHbIx popMax o0ydeHus: B cOOTBeTCTBUH ¢ TpeboBanusimu OT'OC
0O0.

VYposens 3 BrageTs Ha IPOIBHHYTOM ypOBHE HABBIKOM 0TOOpa Y4€OHOTO COAEpKAHUS IS €T0

peanu3anuy B pa3InIHbIX (popMax oOydeHus B cCOOTBETCTBUU ¢ TpeboBanmsiMu OI'OC
00.

TIK-1.3: /leMoHCTpUpPYeT YMeHHe Pa3padaThIBaTh pa3judHbie (OPMbI y4eOHBIX 3aHATHIL, MIPUMEHATH METOAbI, IPHUEMbI 1
TeXHOJIOTUH 00yUYeHHsI, B TOM YHcJIe HHPpOpMALMOHHbIE

3HaThb:
VYposens 1 3HaTh HEKOTOPbIC (POPMBI YUEOHBIX 3aHITHH, MIPUMEHITH METO/IbI, IPHEMbI U TEXHOJIOTHH
00yueHHsI.
Yposens 2 3HaTh pa3nuuHble HOPMBI YISOHBIX 3aHATHH, IPUMEHATH METOJIBI, IPUEMBI M TEXHOJIOTHI
00yueHus.
Yposens 3 3HaThb paznuyuHble (OPMbI YUEOHBIX 3aHATUH, IPUMEHATh METOJIbL, IPUEMBI I TEXHOJIOTHU
00ydeHHs, B TOM 4HClle HHPOPMALUOHHEIE.
YMmers:
Yposens 1 YMeTh pa3pabaTeiBaTh HEKOTOPBIE (HOPMBI YUEOHBIX 3aHATUIH, IPUMEHATH METOIBL,
MPUEMBI ¥ TEXHOJIOTUU 00yYEHUs.
Yposens 2 YMeTh pa3pabaThBaTh pa3inyHble (JOPMBI pa3inndHble HOPMBI YISOHBIX 3aHITHH,
MIPUMEHSATH METO/Ibl, IPUEMBI U TEXHOJIOTUH 00yUYCHHUS.
Yposens 3 YMeTh pa3pabaTeiBaTh pa3nuuHble (OPMBI yUEOHBIX 3aHATUH, IPUMEHATh METOIBI,
MPUEMBI ¥ TEXHOJIOTHH 00YUIEHUs, B TOM YHCIIe HHPOPMAIIMOHHBIE.
Baaners:
Yposens 1 Brnagets HEeKOTOPHIMU HaBBIKAMHU Pa3pabOTKU yueOHBIX 3aHATHH, IPUMEHSITh METOBL,
IPUEMBI ¥ TEXHOJIOTUU 00yYEHUs.
Yposens 2 Bragers HaBbIKaMu pa3pabOTKH HEKOTOPHIX (DOPM YUEOHBIX 3aHATHM, TPUMEHSITH METOIbI,
MPUEMBI M TEXHOJIOTHU O0yUYEHUSL.
Yposens 3 Brnagets pasnuuabMu GpopMamMu yueOHbIX 3aHATUH, IPUMEHATh METOBL, IPUEMbI U
TEXHOJIOTHH 00yUYeHHs], B TOM Yuciie HHOOPMAIIHOHHBIE.
4. CTPYKTYPA U COJAEPKAHUE JTUCITUIIJIMHBI (MOAYJIS)
Kon HaumeHoBaHue pa3iejioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Uure | Ilpumeuanue
3aHATHSA 3aHATHS/ Kypc 104071 H 3JI. peCypChl | PaKT.
Pazgen 1. Paznen 1. Pacuernsle 3agaun
1.1 Jlexuus 1. PacdeTsl B paBHOBECHBIX 8 10 I1K-1.1 TIK- JI1.1J11.2 Bxongnoit
cucremax (24). 1.2 T1IK-1.3 J1.4 KOHTPOJb
Jlexmsa 2. 3agayn Ha TUMUTUPYIOIIUI (mpoBepouHast
KOMITOHEHT (M30BITOK-HEAOCTATOK) (24) pabora),
Jlexnusa 3. Pacuersl o napanseabHbIM U COCTABJIEH HE
MOCJIEIOBATENILHBIM peakiusaM (24) KOHCIIEKTOB
Jlexuus 4. Pacuetst no ypaBHenusim OBP JIEKIUH 110
1 3JIEKTPOXMMUYECKUM YPaBHEHUAM TeMaM
peaxmmii (29).
Jlexuus 5. 3amaun HA MaTepUATBHBIN
6ananc (2u). /JIex/




1.2 Tema 1. PacueTsl 10 yCTaHOBIEHUIO 20 IK-1.1 TIK- J1.3 Otuetsl IO
MOJICKYJISIpHOH opMyJibl BemiecTsa (44). 1.2 TIK-1.3 n1abopaTOpHBIM
Tewma 2. PacueTsl o0 ypaBHEHUSIM pabotam,
XMMHYECKUX PEaKnuii ¢ NCIOJIb30BaHHEM peuienue 3axa4d
MIOHATHI MaccoBast 0N U BBIXOJT 0 TeMaM
MIPOAYKTOB peakiuu (44).

Tema 3. PacueTsl ¢ HCIIOIB30BaHUEM
KOJJIMTAaTUBHBIX CBOMCTB pacTBOPOB (44).
Tewma 4. PacueTsl B paBHOBECHBIX
cucreMax. BeruncieHus no
TEPMOXMMHYECKUM YPaBHEHUSIM PEaKIHi
(4u).

Tewma 5. PacuéTsl 110 31€KTPOXUMUYECKUM
ypaBHeHUsAM peakiuit (4q). /Ip/

1.3 Tewma 1. PacueTsl Mo XuMHUECKUM 27 TIK-1.1 IIK- NunuBupyansu
dopmynam (129). 1.2 TIK-1.3 oe JJoMallHee
Tewma 2. PacueTsl 110 ypaBHEHUSIM 3amanue Nel,
xummuueckux peaxuuit (154). /Cp/ IMucemenHas

KOHTPOJIbHAS
pabora Nel
Paznen 2. Paznen 2.
JKcnepuMeHTAIBHBIE 321a41

2.1 Jlexuus 6. Pacuer pH B pactBOpax 8 TIK-1.1 IIK- JI1.2 JI1.4 CocrasieH ne
CWIIBHBIX U CNA0BIX 3JEKTPOIUTOB (24). 1.2 TIK-1.3 KOHCIIEKTOB
Jlexmus 7. Pacuer pH B pacTBOpax JIEKIHH 110
THIPOJIU3YIOLIUXCS coueit (24). TeMawm,
Jlexmus 8. Pacuer pH B OydepHbIx H3TOTOBJICHUE
cucremax (24). HaTJISTHOTO
Jlexnust 9. Buasl skcriepruMeHTaTbHBIX rnocoous
3aja4 B KauecTBEHHOM aHanu3e (24). /Jlex/

2.2 Tewma 6. [Ipurorosnenue u pacuer pH B 16 TIK-1.1 IIK- JI1.3J11.4 OT4eTsl o
pacTBoOpax CHIIbHBIX U CIa0BIX 1.2 TIK-1.3 11a00paTOPHBIM
3JIEKTPOJIUTOB (41). paborawm,
Tewma 7. [lpurotosnenue u pacuet pH B HaIMCaHWe
pacTBopax rHAPOIU3YIOLIUXCS cotieit (44). pedepara
Tema 8. Ilpurorosienue u pacuer pH B
OydepHbIX cuctemax (44).

Tema 9. DxcriepuMeHTAIbHBIE 3a]a4UH B
KayecTBEHHOM aHanu3e (44). /TIp/

2.3 Tema 3. CriocoObI BBIpaXKCHUS 26,85 | TIK-1.1 IIK- NuanuBunyansa
KOHLEHTpauuu pactsopa (12u) 1.2TIK-1.3 o€ JJOMalIllHee
Tema 4. DxcriepiMEHTAIIbHBIC 3a]1a41 3amanue Ne2,
(14,854) /Cp/ [MucbmeHHast

KOHTPOJIbHAS
pabora Ne2

2.4 3auet /KP3/ 0,15 | IK-1.1 TIK- JI.1J11.2 3auet (MToropas

1.2TIK-1.3 KOHTPOJIbHAS
pabora)

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJibHbIE BONPOCHI U 3aJaHUA

BxomHO#M KOHTpOII (TIpOBEpOUHas paboTa)

Bapmuanr 1

1. Onpenenute, B Kakoil MOPIHY BEIIECTBA COJIEPIKUTCS OOIBIIIE aTOMOB: A) B 5 MO CBHHIIA WK B 5 MOJIb ITnHKA; B) B 119 1 onoBa
WM B 56 T Kenesa.
2. Bemectso conepxut 27,3% C u 72,7% O. Onpexnenurte MOJIEKy ISIpHYIO (OPMYITy BELIECTBA, €CJIM U3BECTHO, uTO 1 11 (H.y.) ero
umeer macey 1,97 .
3. Beruncnute MaccoBylo JOJIIO TIOBAPEHHOM COJM B pacTBOpe, moidyueHHoM npu cmemunBannu 200 r 5%-noro pactBopa u 300 r 8%-
HOT'O pacTBOpa MOBAapPEHHOM COJIH.
4. Cmerianu pacTBopsbl, conepxaniue 13,4 r xnopuaa meau (I11) u 8,4 r runpokcuna xanus. Haiiante maccy oOpa3oBaBuierocs

ocajka.




Bapwuant 2

1. Onpenenute, B KaKOW MOPILIUH BEIIECTBA CONEPKUTCS Oobiie aToMOB: A) B 1 r cepebpa miu B 1 1 30110Ta; b) B 48 T MarHus wim B
69 1 HaTpwHsL.

2. BemiectBo conepxur 85,7% C u 14,3% H. Onpenenure MoiekyIspHyto GopMyIly BeIecTBa, €CIM U3BECTHO, YTO 1 1 (H.y.) €ro
umeeT maccy 1,875 1.

3. Beluncnure MaccoBYIO JIOJIIO CEPHOM KUCIIOTHI B pacTBOpe, noxyueHHoM npu ciuBanuu 500 T 10%-Horo pactBopa 1 250 T 20%-
HOT'O PacTBOpPa CEPHOM KUCIIOTHI.

4. K pactBopy, copepxatiemy 3,22 r xnopuia xenesa (III), no6asunu 3,6 r ruapokcua Harpus. Halinute Maccy BbIIaBILIEro
ocaska.

Texymuit KOHTPOIb
IIpumeps! 3anannii HHANBUAYAJIHHOTO JOMaIIHero 3aganmst Nel
Bapwuant 1

1. KakoBa Temriepatypa KAIeHus: pacTBopa, coaepxkaiiero 100 r Boasl 1 9 r rimroko3sl CO6H1206? K36 (H20) = 0,516 (kr:°C)/Moutb.
2. Haiinure maccy ruapokcuna menu (1), oopasyromerocst npu cnuBanuu 400 T 13,5%-n0ro pactBopa xiopuna menu (I1I) u 400 r
20%-HOro pacTBOpa ruIpOKCHU1a HATPHUSI.

3. Onpenenuth crannapTHoe u3mMeHeHue sutansnuu AH°298 peakuuu ropennst merana CH4(r.) + O2(r.) = CO2(r.) + H20(r.), 3Has,
4yTO 3HTaNBNMU 00pa3zoBanus Bemects CO2(r.), H20(r.) u CH4(r.) paBHusI -393,5 kJ/Momnb, -241,8 x/[x/Moinb u -74,9 x/x/Moib,
COOTBETCTBEHHO.

4. IIpm 150 °C mexoropas peaknus 3akaHuuBaeTcs 3a 16 MuH. 3a Kakoe BpeMs 3akoH4IHuTCs dTa peakius mpu 200 °C, ecou
TeMIepaTypHblid KO3QGHINEHT peakiuy paBeH 2,57

5. Kakwe BeriecTBa M B KAKOM KOJIMIECTBE BBLISIATCS Ha 3JIEKTPOaX MPH MPOXOXKASHAHN Yepe3 PacTBOp XJIOPHIA MarHUsI TOKA
cuoii 3,6 A B Teuenue 10 MunyT?

Bapuant 2

1. ITpu kakoii Temmnepatype 3amepsHet pactBop 5 r rimuepuHa C3HS5(OH)3 B 250 r Boasr? Kxp (H20) = 1,86 (xr-°C)/mons.

2. Kakas macca ocanka odpasyercs npu cinuanuu 200 r 5,85%-Horo pactBopa xiopuna Hatpus u 100 r 1,7%-Horo pacTBopa
HUTpara cepedpa?

3. OnpenenuTh cTangapTHoe u3MeHeHue 3uTanbnun AH298 peakuuu 2Mg(k.) + CO2(r.) = 2MgO(k.) + C(rpadur), 3Has, 4to
CTaHIapTHBIC SHTaNBNUN 00pa3oBanus CO2 u MgO pasusl -393,5 k/[x/Moinb 1 -601,8 kJ[/MOJIb, COOTBETCTBEHHO.

4. IIpm 150 °C mexoTopas peakuus 3akaHIuBaeTcs 3a 16 MuH. 3a Kakoe BpeMs 3akoHUIHUTCs dTa peakius npu 80 °C, ecnu
TeMIepaTypHblid KO3QGHINEHT peakiuy paBeH 2,57

5. Kakue BeliecTBa U B KAKOM KOJMYIECTBE BBIICIATCS Ha 3JIEKTPOIax MPH MPOXOXKACHUHU Yepe3 pacTBOp HUTpara cepedpa Toka
cuioii 4 A B Teuenue 15 MunyT?

IIpumeps! 3anannii HTHIMBUAYAIBHOTO JOMAIIHETO 3agaHus No2
Bapmnanr 1

1. ITpu naBnenun 2-105 ITa o6bem rasa pasen 2 am3. Onpenenurs, Ipu KakoM AaBleHuu o0beM rasa Oyner paseH 1 am3, eciu
TeMIlepaTypa OCTaeTcs TIOCTOSHHOM.

2. B cranpHOM Oamione oobemMoM 12 1 Haxomutes kucnopon o aasnernueM 1 10811a mpu temnepatype 0oC. Kakoit 06bem 3aiimer
9TOT ra3 mpu H.y.?

3. CKOJIbKO TpaMMOB CBOOOHOTO H0/1a BBIIEIUTCS MIPU TPOITyCKaHu| 3,36 11 xJopa (H.y.) uepe3 pacTBop, coaepskaiuii 15 r noauna
KaJIusl, €CJIM BBIXOJ peakiu cocraBisieT 90%?

4. Beraucinure, kakoid 00beM 96%-ro pacTBopa CepHOM KHCIOTHI (TNIOTHOCTB pacTBopa 1,836 1/Mi1) HYKHO B3STh JUJIsl TOTO,

4TOOBI .NPUroTOBUTE 0,5 J1 pacTBOpa, MOJIAPHAsi KOHLEHTPALUS KUCIOTHI B KOTOpoM 0,2 MOJIB/JI.

5. Paccuwmraiire pH pactBopa, mony4eHHOro npu pactBopenun 16,8 i1 amMuaka (H. y.) B BOZAE, €CII 00beM MOITyYSeHHOTO PpacTBOpa
COCTaBHJI 3 JIHUTpA.

Bapwant 2

1. IIpu 170C HexkoTOpoe KonudecTBO raza 3aHuMaeT oobem 580 mut. Kakoii o0beM 3aiiMeT 3T0 ke KoaudecTBo raza npu 1000C, ecnu
JIaBJICHUE OCTAETCs HEN3MEHHBIM?

2. Brruucnure Maccy xjaopa oobemom 10 mi pu temmneparype 270C u gaBnennu 1,51 105T]a.

3. U3 1 xr rimHO3eMa, conepkatiero 95 % okxcuaa amomunus, noayymiu 0,426 xr amromuaust. Kakos mpoueHT Berxona?

4. Berauciure MOJSIPHYIO- KOHIIGHTPALUIO PAcTBOPa, KOTOPBIM HOTyYHIIM TTocie pa30aBieHus BoJoi 24,8 M1 pacTBopa ¢ MaccoBOH
noneii xaopasoaopona 37 % (mmotHocTs pactBopa 1,19 r/mi) no oobema 1,5 1.

5. Cauras, 9T0 KUCIOTHOCTH XKelyoqHOro coka (pH = 1,55) mpakTHYeCKH MOJTHOCTHIO 00ECTIEIHBACTCS XJIOPOBOAOPOJHOM
KHCIIOTOH, paccunTaiite konuentpammo HCI B sxxenynodHoM coke.

5.2. Tembl NHCBMEHHBIX Pa0oT

TeMbl TeKUMI 719 COCTaBICHHUS KOHCIIEKTOB

Tema 1. PacueTs! B paBHOBECHBIX CHCTEMAX.




Tema 2. 3a1auu Ha TMMUTUPYIOMUN KOMIOHEHT (U30BITOK-HEJOCTATOK).

Jlexuus 3. Pacdyersl no napajuieabHbIM U 11OCIIEI0BATEIBHBIM PEAKIHSIM.

Tema 4. Pacuets! no ypaBaeHusiM OBP 1 371eKTpOXMMHUYECKUM YPaBHEHHUSAM PEAKIIHI.
Tema 5. 3amaun Ha MaTepHaIbHBIN OanaHC.

Tema 6. Pacuer pH B pacTBopax CHIIbHBIX M CIIa0BIX AJIEKTPOJIUTOB.

Tema 7. Pacuet pH B pacTBOpax ruipou3yIOMIMUXCs CONEH.

Tema 8. Pacuer pH B OydepHbIx cucremax.

Tema 9. Bubl sKCrIepUMEHTAJIbHBIX 33/1a4 B KAUECTBEHHOM aHAJIHM3e.

TeMbl 15 BEITTOJHEHUSI OTYETOB 110 1a00paTOPHEIM paboTam

JlaGoparophas pabora Ne 1 «ITpuroToieHue pacTBOPOB».

JlaGopatophas pabora Ne 2 « OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKIIHN.

JlaGopartophas pabora Ne 3 «IIpurotoBnenue u pacuet pH B pacTBOpax CHIIBHBIX U CIAOBIX 3JEKTPOIUTOBY.
JlaGopatophas pabora Ne 4 «JKcriepUMEHTANIbHBIC 3a/1a41 B KAUECTBEHHOM aHAJIN3E).

CHomucok TeMm JJIsL U3rOTOBJICHHUA HAIJIAJIHOI'O mocoOust

Tema 1. OcHOBHBIE TIOHATHA U 3aKOHBI XUMHH. | a30BbIe 3aKOHBI

Tema 2. PacyeThl 110 yCTaHOBJICHHUIO MOJICKYJISIPHON ()OPMYJIBI BEIIECTBA

Tema 3. Penrenue 3a/1au Ha JJUMUTHPYIOIUNA KOMIIOHEHT (U30bITOK-HEIOCTATOK)
Tema 4. Pemenne 3aa4 Ha IPUMECH U BBIXOJ] IIPOTyKTOB PEAKITHHI

Tema 5. PacueTs! o mapasuieIbHBIM peaKIHsIM

Tema 6. PacueTs! o mocieg0BaTeNbHBIM PEaKIUsIM

Tema 7. 3a1aun Ha MaTepHAIbHBIH OaaHc

Tema 8. PacueThbl B paBHOBECHBIX CUCTEMaX. BBIYHCIICHUS 110 TEPMOXUMHYECKUM YPABHEHHUSIM PEAKIHA.
Tema 9. PacyeTsl Mo ypaBHEHHUSAM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHii
Tema 10. PacueTsl o 31€KTPOXUMHUECKUM yPAaBHEHUSM peaKkiui

Tema 11. PacueTsl npu NpuroToBICHUY U CMEIINBAHUU PacTBOPOB

Tema 12. CriocoObl BbIpaKEHHsI COCTaBa PACTBOPOB

Tema 13. Pacuet pH B pacTBOpax CHIIbHBIX U CIA0BIX 3JIEKTPOJIUTOB

Tema 14. Pacuet pH B pacTBOpax rHIpOJIM3YIONIUXCS cOJicii U OyhepHBIX cHcTeMax
Tema 15. Pac4eTsl B reTeporeHHbIX cUCTEMaX

Tema 16. DkcriepuMeHTaIbHBIE 331241 Ha KAYECTBEHHbIC PEaKLInU

Tema 17. KoMOMHUPOBaHHbBIE 3aJaHUS

5.3. ®oH OLIEHOYHBIX CPEACTB

KOHTpOJILHLIe BOIIPOCHI U 3aJaHUA JJIA IIPOBEACHUSA HpOMC)KyTO‘IHOﬁ aTTCCTallH 110 UTOraM OCBOCHUA AUCHUIIIMHBI (MOI[yJ'IH)
HepequL THUIIOBBIX PACUCTHBIX 3a/1a4 K 3a4€Ty MO AUCHUIUINHE «PacueTHbIe 1 OKCIICPUMECHTAJIBHBIC 3a/1a41 B KYypCE€ XUMUW

1. PacueTsl ¢ yuacTHeM OCHOBHBIX XUMHUECKHX IOHATHI: KOJIMYECTBO BEIIECTBA, MOJISIPHAs Macca, MOJIIPHBIA 00beM, YHCII0
ABorajpo.

2. PacueTsl 10 ra30BbIM 3aKOHAM.

3. Brluucnenue MaccoBOM SO 3IeMeHTa B coequHeHnu. HaxoxxaeHue npocreifiei XuMuueckoil GopMyJibl BELIECTBa 110
MAacCOBBIM JIOJISIM 3JIEMEHTOB. Y CTaHOBJIEHUE MOJIEKYJISIPHOM (hOPMyYJIBI BEIECTBA 10 IPOAYKTaM CTOPaHHUSL.
4. BoruucieHue MaccoBoOil 1011 KOMIIOHEHTOB B CMecH. BbelunciieHne MaccoBoil o1 IpuMecH.

5. Beluncnenne MaccoBoi 40JIM PaCTBOPEHHOI'O BEIIECTBA B PACTBOPE.

6. BeruncneHus o ypaBHEHHSAM XUMUYECKHX Peakui. 3a1aun Ha H30BITOK/HEJOCTATOK.

7. Beruncnenune BbIX0/1a MPOIYKTa PEaKIHH.

8. Pacuetsl npu cmemenun pactsopos. [IpaBuio kpecra.

9. Beruncnenre MoJIIpHON KOHIIEHTpAIMM PAaCTBOPEHHOT'O BEILIECTBA B PaCTBOPE.

10. Beruucnenue MOISUIBHOM KOHIEHTPAIMU pAaCTBOPEHHOIO BEIIECTBA B PACTBOPE.

11. Beruncnenue MOJIbHOM 10JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE.

12. KonnuraTtuBHEIE CBOWCTBA PacTBOPOB: 3ak0oH Baut-I'odda; 3akonsr Pays.

13. PacueTsl 10 TEPMOXUMUYECKUM YPAaBHEHHAM.

14. PacueTsl 10 IEKTPOXUMUYECKUM YPABHEHUSIM.

15. Pacuer pH B pacTBOpax CHJIbHBIX U CJ1A0BIX JIEKTPOIUTOB.

16. Pacuer pH ¢ yyeTom HOHHO# CHIIBI pacTBOpa M aKTHUBHBIX KOHLEHTpaLUil.

17. Pacuet pH B pacTBOpax ruipoIu3yIOIMINXCS CONEH.

18. Pacuer pH B OyepHbIX cucTemax.

19. PacueTsl 10 ypaBHEHUSAM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

20. PacyeTsl B reTEpOreHHBIX CUCTEMAaX.

5.4. IlepeyeHb BUIOB OLEHOYHBIX CPENACTB

6. YYUEBHO-METOAUYECKOE 1 HH®OOPMAIIMOHHOE OBECHHEYEHHUE JUCIHUIIJIMHBI (MOY JIST)

6.1. Pexomennyemas auteparypa




6.1.1. OcHoBHas JUTEpPaTypa

ABTOPBI, COCTaBUTENHN 3arnaBue W3narenscTBO, TOI
JI1.1 |Bamyesa T. H., Metoarka perieHus 3a1a4 o XUMHU: Y4eOHOe mocooue st Mocksa, bepnun: {upext-
Kpacnora A. M. CTYJICHTOB HalpaBlieHHs IOATOTOBKH « XUMHUs»: yueOHOE Menmna, 2019
nocobue
JI1.2 |Banyesa T. H., CriocoObI pelieHus 3a/1a4 o0 XUMHUH: yueOHOe mocoOue s Mocksa, bepnun: Jupexr-
KpacnoBa A. M. CTYJICHTOB HalpaBJIeHHUs NOATOTOBKH « XUMUs»: yueOHOe Menua, 2019
nocobue
JI1.3 |BaraeBa E. B., 3ajauy ¥ ynpaxxHeHus 1o obuel xuMun: yuebHoe ocodue M.: Akagemus, 2010
Bynanosa A. A.,
Hynaes C. ©.
JI1.4 | Oneiinuxos H. H., Xumus. ANTOpUTMBI pEeIICHHs 3a7a4 U TeCThI: yuyeOHoe mocodue Mocksa: FOpaiit, 2022
Mypasbesa I'. I1. IUIs By30B

6.3.1 JInueH3M0OHHOE U CBOGO/IHO pacnpocTpaHseMoe MPOrpaMMHoOe ofecriedeHue, B TOM YHcjle 0Te4eCTBEHHOT0
NPOU3BO/JICTBA

J1J1s OCBOCHUS TUCIIMILIMHBI HEOOXOAMM KOMITBIOTEP C TpauecKoil OnepalnoHHON CHCTEMO, OHUCHBIM MaKETOM PHUIIOKCHHUH,
HHTEepHET-Opay3epom, porpammoii it ureHuss PDF-daiiios, mporpammoit 1uis mpocMoTpa u3o0paxkeHuit u Buaeodaition u
MPOTpaMMOi Jij1st pabOThI C APXUBAMHU.

6.3.2 IlepeueHb npodeccHOHANBHBIX 023 JAHHBIX H HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: anexTponHast OubIuoTeYHas CUCTeMa : 0a3a TaHHBIX COJEPIKUT CBEIEHUS 00 OTECUECTBEHHBIX KHUTaX U
MIEPHOAMYCSCKUX U3JIAaHUAX 0 HayKe, TEXHOJIOTHH, MEAUIIMHE U 00pazoBanuto. Anpec: http://elibrary.ru. Pexxum moctymna:
MHnuBuayanbHbIN HEOTPaHUUEHHBIH JOCTYII.

2. DIEKTPOHHO-OMOIHOTEUHAs cUCTeMa « Y HUBEpCUTeTCKas OMbIroTeka oHnainy. Anpec: https://biblioclub.ru. Pexxum mocryma:
NuanuBuayanpHBIN HEOTpAaHHYEHHBIA JOCTYTI.

3. DnekTpoHHO-OMOIHOTeUHas cucteMa n3narenberBa «JIAHDy. Anpec: e.lanbook.com. Pexxum moctyna: MHAMBU Iy aIbHBIH
HEOTPAaHWYCHHBIN JIOCTYII.

4. O6pasoBarenbHas miargopma «kOpaitt». Anpec: https://urait.ru. Pexxum nocryna: UHAUBU Iy aJIbHBIH HEOTPAHUYCHHBIN TOCTYII.
5. UC AHTHIUIaruar: cuctemMa oOHapy KeHusI 3auMcTBOBaHui. Anpec: https://krasspu.antiplagiat.ru. Pexxum nocrymna:
MHnuBuayanbHbIN HEOTPaHUUEHHBIH JOCTYII.

7. MTO (o0opyaoBaHue 1 TeXHHYECKHE CPeCTBa 00yUeHus1)

[epeueHp y4eOHBIX ayAUTOPHUIT U MOMEICHUH 3aKPETUISEeTCS €KET0JHBIM NPHKa3oM «O 3aKpeIuIeHH! ay JUTOPHH 1 TIOMEIIEHHH B

8. METOAUYECKHUE YKA3AHUSA JJIAA OBYYAIOIIIUXCS IO OCBOEHUIO JUCHHUIIITUHBI (MOY JIST)

ConeprxaHue JUCHMILUINHBI «PacueTHble U KCIEPUMEHTAIIbHBIE 3a/1a4l B Kypce XMMHUM» U3JI05KEHO B IBYX 0a30BBIX paszenax.
Paznen 1 «PacuerHble 3anauny U pazaen 2 « OKCHepUMEHTaNIbHbIE 3a1auny». 3yueHnI0 OCHOBHOTO COJICP KAaHUS TUCIUIIINHBI
IpeIIeCTBYET BXOAHON KOHTPOJIb (IIPOBEpOYHAs pab0oTa), KOTOPBIH BBISBIISAET HAYANbHBIH YyPOBEHD IIOJATOTOBKH O0YUYaIONIMXCS.
AynurtopHasi paboTa BKJIIOYAET IOCEIIEHUE CTYAECHTaMH JIEKIUH 1 IPaKTUUeCKUX 3aHsATuil. Ha Iexunsx npoucxoauT usydeHue u
KOHCIIEKTHPOBAaHNE OCHOBHOTO MaTepualla JUCIUIUIMHEI, Ha IPAKTUYECKUX 3aHATUIX — 00CYXKICHNE U 3aKPEIIeHHE U3y4aeMOoro
MaTepHala 4epe3 BHIIOIHEHNE MIPaKTHIECKIX 3aIaHUH, yIIpaKHEeHHH, TMCEMEHHBIX PabOT 1 peIIeHNs 3a1ad.

CamocTosTenbHas paboTa CTYICHTOB BKIIIOUAeT Cleqytonye GopMbI paboThI: paboTa ¢ KOHCIIEKTaMHt JIEKIHH, H3ydeHHe OCHOBHOM I
JIOTIONTHUTEIIBHOMN TUTEPaTypHl [0 TeMaM Kypca, TICbMEHHBIE PaOOTHI IO TeMaM, BEIITOTHEHHE HHAUBUYaIbHBIX JOMAITHHX
3a7jaHU#, M3TOTOBJCHUE HATJIAIHBIX TOCOOMIA.
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