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IIporpammy cocTaBuI(1):

xux, Joyenm, Pomawrxosa FOnus I'ennaovesna

Pabouast nporpamMma AUCIIUIUTNHEL

Pemenue xumuuyeckux 3ajaau

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)

COCTaBJICHA Ha OCHOBaHUH yqe6H0r0 IJj1aHa:

44.03.05 IMenaroruueckoe oOpazoBanue (C IByMs IPOQUISIMHA HOATOTOBKH)
Hamnpagnennocts (poduiib) 06pa3oBaTenbHOi MporpaMMbl BHOIOTHS 1 XUMHUS
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E11 Buonornu, XMMHM H METOAMKH 00y4eHH s

IIpotoxon ot 07.05.2025 r. Ne 9

3aB. kadenpoii 1.0.H., npodeccop, Aurunosa Exkarepuna MuxaiinoBna

CorracoBaHo ¢ npencTaBuTessiMu padoronaateneii Ha 3acenanuut HMC YTH(C), mpotokon NeS ot 14.05.2025 r.

Ipencenarens HMC YT'H(C) IN'opnenko Haranes MuxaiinoBHa
14.05.2025 1.



1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

(hopMHpOBaHUE MPEIMETHBIX KOMIIETCHIIMI CTYJICHTOB MEIarorn4eckoro 00pa3oBaHus Ha OCHOBE OBJIA/ICHUS COJICPKAHUEM
JHUCIUILIMHEI "PellleHre XuMuuecKux 3amaq”

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huxn (pa3gen) OIL: | 51.0.07.01

2.1 | TpeGoBaHusi Kk NpeaBapUTEIHLHOH MOATOTOBKE 00yUYal0LIerocs:

2.1.1 | HIkoNbHBIH Kypc XUMHUHI

2.1.2 | O6uias 1 HeopraHU4IeCKasi XUMUsI

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

2.2.1 | dusnyeckas ¥ KOJUIOWIHAS XUMHUS

2.2.2 | Uctopust xumun

2.2.3 | Meroauka 00yueHUs U BOCIIUTAHUS: XUMHUS

2.2.4 | Du3uKO-XMMUYECKUE METOIbI AHAJIN3a

2.2.5 | Kypcosbie pabotsl o Moaymto "[IpeamerHas yacts (mpoduias "Xumus'")"

2.2.6 | [IpuknanHast XuMust

2.2.7 | Opranmueckas XUMHS

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
«Pelrenne XuMHYECKUX 3a1au9».

Yposens 2 3HaTh CTPYKTYPY, COCTaB U AUIAKTUICCKUE SIUHUIIBI JUCITUTUTHHEI «Pernenne
XMMHAYECKHUX 3a70au».

VYposens 3 3HaTh U XapaKTepPHU30BaTh CTPYKTYPY, COCTaB U AUAAKTUUECKHUE €AMHULIBI TUCIUTLTHHBI
«PerieHne XMMUYECKHUX 3a7a4».

YMeTh:

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

aucuuIUInHe «PeleHne XMMUUecKHX 3aau» ULl ero pealn3alny B 00pa3oBaTeIbHOM
HpoIIecce C MOMOIIBIO [earorH4eckix TeXHonoruit, B Tom uncie UKT, B cooTBeTCTBHHM €
tpebosanuamu GI'OC OO u T'OC COO.

VYposens 2 VMeTb ¢ IOMOIIBI0 HACTABHHKA OCYILIECTBISThH 0TOOP Y4eOHOr0 CoepKaHHs 110
aucuuIInHe «PeleHne XMMUUeCKHX 3aau» ULl ero pealn3alny B 00pa3oBaTeIbHOM
HpoIIecce ¢ MOMOIIBIO [IearorH4eckix TexXHonoruit, B Tom uncie UKT, B cooTBeTCTBHHM €
tpebosanuamu GI'OC OO u ®T'OC COO.

VYposens 3 YMeTh 0CyImIecTBISITh 0TOOp yUeOHOTO COAepKaHsI 10 nucIuIuiHe «Permenre
XUMHAYECKUX 337124 JJIsl €0 pean3aliy B 00pa30BaTeIbHOM MPOIIECCE C TOMOIIIBIO
MeIarornYeckux TexHosorui, B Tom uncie UKT, B coorBercTBHM ¢ TpeboBanusiMu OPT'OC

OO u ®IoC 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




¢dbopmax oOyueHus B coorBercTBuM ¢ TpeboBanusiMu GI'OC OO Ha NpoJABUHYTOM ypOBHE.

Ymern:

VYpogsens 1 VYMeTb NPOSBIATE HEKOTOPBIE YMEHHS OCYIIECTBIIATE OTOOP YUeOHOTO COnepIKAHUS IS
€ro peaau3aluy B pa3iIuuHbIX Gopmax o0ydeHHs B cOOTBETCTBUHU ¢ TpebopaHusmu OI'OC
00.

VYposens 2 YMeTh ¢ TOMOIIBIO HACTABHAKA OCYIIECTBIATE OTOOP Y4eOHOTO COAepKaHUS I €TO
peanu3aluy B pa3invyHbIX popMax o0yueHHs B cCOOTBETCTBUH ¢ TpeboBanusmu ®TOC
00.

Yposens 3 YMeTh caMOCTOSTENBHO OCYIIECTBIISTE OTOOP YUEOHOTO COACPIKAHUS JUTS €T0 Pealu3aluy
B pa3iIuuHbIX popMax oOyueHus B cooTBeTcTBUU ¢ TpeboBanusiMu ®I'OC OO.

Baagern:

VYpogsens 1 BitazieTs Ha HOPOrOBOM YPOBHE HAaBBIKOM O0TOOpPA y4eOHOTO COACPIKAHUS IS €T0
peanu3anuy B pa3IndHbIX (opMax oO0yueHus B COOTBETCTBUU ¢ TpeboBanusMu OI'OC
00.

Yposens 2 Brnazets Ha 6a30BOM ypOBHE HaBBIKOM OTOOpA yU4eOHOTO COACPIKAHUS AJISl €T0
peanu3aluy B pa3inyHbIX popMax o0yueHHs: B COOTBETCTBUH ¢ TpeboBanusmu GTOC
00.

VYposens 3 BrnazieTh Ha MPOJBUHYTOM YPOBHE HABBIKOM 0TOOpa Y4eOHOTO COACPIKAHHUS JIJISl €T0

peanu3anuu B pa3IndHbIX GopMax o0yueHus B cooTBeTcTBUU ¢ TpeboBanusMu OI'OC
00.

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

3HaThb:
Yposens | 3HaTh HEKOTOPBIE HOPMBI YUEOHBIX 3aHATHH, IPUMEHATH METOJIBI, IPUEMBI H TEXHOJIOTUH
00y4eHus.
Yposens 2 3HaTh pa3nuuHble GOPMBI YUEOHBIX 3aHATHIH, IPUMEHATH METOJIBI, IPUEMBI I TEXHOJIOTUH
00yJeHHsI.
Yposens 3 3HaTh pa3nu4Hble (OPMbI YUEOHBIX 3aHITUH, IPUMEHATh METOJIBI, IIPHEMBI U TEXHOJIOTHH
o0yueHus1, B TOM 4Hcie HHQOPMAIMOHHBIE.
YMmers:
Yposens 1 YMeTh pa3pabaTeiBaTh HEKOTOPbIE (DOPMBI YIEOHBIX 3aHITHIH, IPUMEHATH METOIBI,
NPUEMBI U TEXHOJIOTUU O0Yy4CHUSL.
Yposens 2 YMeth pa3pabarsiBaTh pa3nuuHble HOPMBI pa3indHble GOPMBI y4eOHBIX 3aHATHH,
MIPUMEHSTh METOJBL, TIPHEMBI U TEXHOJIOTHUH O0YUSHHSI.
VYposens 3 YMetb pazpabaTbiBaTh pa3iuuHble POPMBI yUEOHBIX 3aHATHIA, TPUMEHSATH METO/IbI,
MIPUEMBI ¥ TEXHOJIOTHH 00y4YeHUs, B TOM Yhciie HHYOPMAIHOHHBIE.
Baaners:
Yposens | BrnazeTh HEKOTOPBIMU HaBBIKAMHU pa3pabOTKU YYEOHBIX 3aHATHUH, IPUMEHSTh METOIBL,
NPUEMBI U TEXHOJIOTUU O0y4CHUSL.
Yposens 2 Brnaners HaBbIKaMu pa3pabOTKH HEKOTOPHIX (HOPM YUEOHBIX 3aHSTHIH, TPUMEHSITH METOIBI,
IIPUEMBI U TEXHOJIOTHH O0YYEHUS.
Yposens 3 Brnaners pa3nuaHbIMU GOpMaMH yUEOHBIX 3aHATUH, IPUMEHATH METOJBI, IPUEMBI U
TEXHOJIOTHU 00y4YeHHsI, B TOM Yucie HH)OPMaIMOHHBIE.
4. CTPYKTYPA U COAEP)KAHUE JUCLHHUIIJIMHBI (MOAYJIS)
Kon HaumeHoBaHue pa3iejioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Uure | Ilpumeuanue
3aHATHSA 3aHATHS/ Kypc 104071 H 3JI. peCypChl | PaKT.
Pazgen 1. Pazgen 1. Pacuers! no
xumn4yeckuM popmynam. Pacuers nmo
YPaBHEHMSIM XMMHMYECKHX PeaKImii.
1.1 Jlexums 1. Knaccudurarus XAMHYSCKHX 3 4 I1K-1.1 TIK- JI1.1J11.2 Bxongnoit
3amadq (24). 1.2 T1IK-1.3 J1.4 KOHTPOJIb
Jlexuus 2. PacyeTsl B paBHOBECHBIX (mpoBepouHast
cucTeMax. 3a/laud Ha MaTepHajIbHbIH pabora),
Gananc (24). /JIex/ COCTaBJICHHE
KOHCIIEKTOB
JIEKIUH 110
TeMaM




1.2 Tema 1. 3agauu Ha ycTaHOBJICHUE 3 10 TIK-1.1 IIK- JI1.3 OT4eTHI 10
MOJICKYJISIPHOH OpMyIibl BemecTna (24) 1.2 TIK-1.3 n1abopaTOpHBIM
Tewma 2. 3agaun Ha TUMUTHPYIOIIUN pabotam,
KOMIIOHEHT (M30BITOK-HEI0CTATOK) (24) pelieHue 3a1a4
Tema 3. PacueTsl 110 napajieabHbIM 1 1o TeMaM
II0CJIeIOBATENILHBIM peakiuaM (24)
Tema 4. Beraucienus mo
TEPMOXMMHYECKUM YPaBHEHHUSIM PEaKIUi
(29)
Tewma 5. Pacuetst o ypaBaenusim OBP u
IEKTPOXUMHIECKUM YPABHEHUSIM
peaxuuii (2u) /Ilp/
1.3 Tema 1. PacueThl 110 XUMHAYECKUM 3 23,85 | TIK-1.1 IIK- MunuBunyansH
dopmynam (12u) 1.2TIK-1.3 o€ JIOMalIllHEe
Tewma 2. PacueTsl o ypaBHEHUSIM 3amanue Nel,
xuMuveckux peakuuii (11,854) /Cp/ [MuceMenHas
KOHTPOJIbHAS
pabota Nel
Paznen 2. Pa3nen 2. Ilpoueccol B
pacTBopax
2.1 Jlexuust 3. CiocoObl BBIPaXKEHUS COCTaBa 3 4 IK-1.1 IIK- JI1.1J11.2 CocrapneHue
pacTBopoB (24). 1.2TIK-1.3 JI1.4 KOHCIIEKTOB
Jlexuus 4. Pacuer pH B pactBopax JEKIUH 1o
CHJIBHBIX U CTa0bIX JIEKTPOIHUTOB TeMawm,
(2u). /JTex/ H3TOTOBJICHUE
HaTJISITHOTO
rocobust
2.2 Tema 6. PacueTs! ipu IPUTOTOBICHAN U 3 10 TIK-1.1 IIK- JIL.3 OT4eTsl o
CMEIINBAHUH PACTBOPOB (21). 1.2TIK-1.3 11a00paTOPHBIM
Tema 7. Pacuer pH B pacTtBopax paborawm,
THIPOJIM3YIOIIUXCS colieil U Oy depHbIX HalHCaHHue
cucremax (24). pedepara
Tema 8. PacyeTbl B reTepOreHHbIX
cucremax (24).
Tema 9. DkcriepuMeHTaTBHEIE 331291 B
KauecTBEHHOM aHanu3e (29).
Tema 10. KoMOWHMpOBaHHbBIE 3aJaHUS
(2u). MIp/
2.3 Tema 3. CriocoObI BBIpaXKCHUS 3 20 TIK-1.1 IIK- JI1.4 NuanuBunyansa
KOHIeHTparuu pactsopa (10q) 1.2TIK-1.3 o€ JIoMarrHee
Tema 4. 3agaun Ha pactBopsI (104) /Cp/ 3ananue Ne2,
[Tucemennas
KOHTpPOJIbHAs
pabota No2
2.4 3auer /KP3/ 3 0,15 | IK-1.1 TIK- JI.1J11.2 3auer (uToropas
1.2TIK-1.3 J11.4 KOHTPOJIbHAS
pabora)

5. ®OHJ1 OHEHOYHBIX CPEJACTB

5.1. KoHTpoJibHbIe BONPOCHI U 3aJaHUS

BxomHO#M KOHTpOIIB (TIpOBEpOUHas paboTa)

Bapmuanr 1

1. OnpenenuTe, B KaKOW MOPILUH BEIISCTBA COJEPKUTCS OOJIbIlIEe aTOMOB: A) B 5 MOJIb CBHHIIA WX B 5 Mok IIHKA; b) B 119 1 ostoBa
wnu B 56 r xenesa.

2. Bemectso conepxut 27,3% C u 72,7% O. Onpexnenurte MOJIeKy IsIpHYI0 (OpMYITy BELIECTBA, €CJIM U3BECTHO, uTO 1 11 (H.y.) ero
umeer macey 1,97 .

3. Beluncnure MaccoByIo JI0JII0 IOBAPEHHOM COJIM B pacTBOpe, mostyueHHOM Iipu cMmemmBanuu 200 r 5%-noro pactsopa u 300 r 8%-
HOTO PAacTBOpPa MOBaPEHHOM COJIHL.

4. Cmerianu pacTBopsbl, conepxaniue 13,4 r xnopuna meau (I11) u 8,4 r runpokcuna xanus. Haitnure maccy oOpa3oBasiierocs
ocaska.

Bapmuant 2
1. Onpenenure, B KaKOW NOPLIMHU BELIECTBA COAEPKUTCA Oouiblie aToMOB: A) B 1 T cepedpa miu B 1 r 3010Ta; b) B 48 1 Maruus wiu B
69 r HaTpus.




2. BemectBo conepxut 85,7% C u 14,3% H. Onpenenurte MosieKy sipHYI0 (OpMYILy BELIECTBA, €CJIM U3BECTHO, 4TO 1 11 (H.y.) ero
nmeet maccy 1,875 1.

3. Beluncinre MaccoByIO 100 CEPHOM KUCIOTHI B pacTBOpe, noxyueHHoM npu cinuBanuu 500 r 10%-Horo pactsopa 1 250 r 20%-
HOTO PAacTBOpPA CEPHOM KHUCIIOTHI.

4. K pactBopy, conepxkamiemy 3,22 T xsopuaa xkenesa (I111), mobasunu 3,6 T runpokcua Harpus. Haliaure Maccy BBITaBIIETO
ocajka.

Texkymuii KOHTPOJIb
IIpumepsl 3a1aHUi HHAMBHUYAIBHOTO OMaIIHero 3aaanus Nel
Bapwuant 1

1. KakoBa Temmeparypa KuleHus pactBopa, coaeprkaiero 100 r Bogs! 1 9 r riiroko3sl COH1206? K26 (H20) = 0,516 (kr-°C)/Moib.
2. Haiinure maccy ruapokcuna menu (1), odpasyromerocst npu cnuBanuu 400 r 13,5%-no0ro pactBopa xiopuna menu (I1I) u 400 r
20%-Horo pacTBOpa rMJIPOKCHIa HATPHUS.

3. OnpenenuTh cTaHmapTHOE u3MeHeHne 3HTanbu AH298 peakuuu ropenns metana CH4(r.) + O2(r.) = CO2(r.) + H20(r.), 3Has,
4yTO 3HTANBNMU 00pa3zoBanus Bemects CO2(r.), H20(r.) u CH4(r.) paBHsI -393,5 kJI/Monb, -241,8 kJ[x/Moinb u -74,9 kJ[x/MoIb,
COOTBETCTBEHHO.

4. ITpu 150 °C HekoTOpas peakuus 3aKkaH4uBaeTcs 3a 16 MuH. 3a Kakoe BpeMst 3aKOHYUTCA 3Ta peakius npu 200 °C, eciau
TeMIlepaTypHbIi Ko duirent peakuuu pasex 2,57

5. Kakwe BeriecTBa 1 B KAKOM KOJTMIECTBE BBLIEIATCS Ha 3JIEKTPOIaX MPH MPOXOXKASHAHN Yepe3 PacTBOp XJIOPHIA MarHUSI TOKA
cuoit 3,6 A B Teuenue 10 munyT?

Bapuant 2

1. ITpu kakoii TemmepaType 3amep3Het pactBop 5 r rimmuepuna C3H5(OH)3 B 250 r Boasi? Kxp (H20) = 1,86 (kr-°C)/mMonb.

2. Kaxkas macca ocanka obpasyercs npu ciusanuu 200 r 5,85%-Horo pactBopa xmnopuaa Hatpus 1 100 t 1,7%-Horo pactBopa
HUTpara cepedpa?

3. Onpenenuth crannapTHoe u3meHenue suTansnu AH298 peakunu 2Mg(k.) + CO2(r.) = 2MgO(k.) + C(rpadur), 3Has, 4To
cTaHgapTHbIe SHTaNbIUN 00pasoBanus CO2 u MgO pasusl -393,5 k/Ix/Moinb 1 -601,8 kJ[/MO0JIb, COOTBETCTBEHHO.

4. I1pu 150 °C HexoTOpas peakiys 3aKkaHIUBaeTCs 3a 16 MUH. 3a Kakoe BpeMs 3akoH4YHUTCs 3Ta peakuust npu 80 °C, ecinu
TeMIepaTypHbli KO3QGHINEHT peakiuy paBeH 2,57

5. Kakue BeriecTBa 1 B KAKOM KOJTMYECTBE BBLISIATCS Ha 3JIEKTPOIax MPH MPOXOXKASHAHN Yepe3 pacTBOp HUTpara cepedpa Toka
cwioit 4 A B reuenue 15 MunyT?

IIpumepsl 3agaHNii HHANBUIYATEHOTO JOMAIIHETO 3a1aHus Ne2
Bapwant 1

1. ITpu naBnenun 2-105 ITa o6bem rasa pasen 2 am3. Onpenenurs, Ipu KakoM AaBlIeHuu o0beM rasa Oyner paseH 1 am3, eciu
TeMIlepaTypa 0CTaeTcs IOCTOSHHOM.

2. B cranbHOM Oannone oobemMoM 12 51 Haxoxutes kuciopon nox aasinenueM 1 108I1a mpu Temneparype 0oC. Kaxoit o0bem 3aiimer
3TOT ra3 npu H.y.?

3. CKOJIbKO TpaMMOB CBOOOHOTO H0/1a BBIIEIUTCS MIPU TPOITyCKaHuu 3,36 11 xJopa (H.y.) uepe3 pacTBop, coaepskaiuii 15 r noauna
Kalusi, €CIT BBIXOJ] peaknuu cocrasisieT 90%?

4. Berauciire, kakoit 00eM 96%-ro pacTBopa cepHOM KUCIOTHI (ITIOTHOCTH pacTBopa 1,836 1/Mi1) HyKHO B3SITh IUIS TOTO,

9TOOBI .MPUTOTOBUTH 0,5 JT pacTBOPa, MOJSIpHAsT KOHIIEHTPALHS KUCIOTHI B KOTOPOM 0,2 MOJIB/JI.

5. Paccunraiite pH pactBopa, mosy4eHHOro npu pacTBopeHuu 16,8 1 aMMuaka (H. y.) B BOAE, €ClIM 00beM MOITyUYeHHOTO pacTBOpa
COCTaBMI 3 JIUTpA.

Bapmuant 2

1. IIpu 170C HekoTOpOE KOIMYECTBO rasza 3anuMaeT oobeM 580 mi1. Kakoil 00beM 3aiiMeT 3T0 ke koaudecTBo raza npu 1000C, eciu
JIaBJICHUE OCTAETCS] HEU3MEHHBIM?

2. Beraucnute macey xsiopa oosemom 10 mut ipu remneparype 270C u gasnennu 1,51 1051]a.

3. U3 1 xr rimHO3eMa, conepkamiero 95 % oxcuaa amromuaus, noinyywmwmm 0,426 xr amromunamst. Kako mpomeHT BeIxoa?

4. Ber4uciiiuTe MOJSIPHYIO® KOHIIEHTPALUIO PACTBOPA, KOTOPBIH MOYYHIIN ITOCiIe pa30aBiIeHus BOHOH 24,8 Ml pacTBOpa ¢ MacCOBOH
noneit xaopasoaopona 37 % (mnotHocTh pactBopa 1,19 r/mi) 1o oobema 1,5 1.

5. Cuwuras, 4TO KMCIOTHOCTD *Keayao4Horo coka (pH = 1,55) mpakTH4ecky MoJIHOCThIO 00ECTIEYUBACTCS XJIOPOBOAOPOIHON
KHCJIOTOM, paccunTaiite koHleHTpauuo HCl B xxenynouHoM coke.

5.2. TemMbl NHCBMEHHBIX PadoT

Tembl nekuun JJIA1 COCTaBJICHHSA KOHCIIEKTOB

Tema 1. Knmaccudukanms XAMAYECKIX 3a1a4.

Tema 2. PacyeTsl B paBHOBECHBIX CHCTEMaX. 3a/laui Ha MaTepHajbHbINA OanaHc.
Tema 3. CriocoObl BBIpaXEHHUS COCTaBa paCTBOPOB.

Tema 4. Pacuer pH B pacTBopax CHIIbHBIX M CIa0bIX DIICKTPOJIUTOB.




Tembt JUJIA BBIIIOJIHEHUSA OTYCTOB 110 J'Ia60paT0pHI>IM paGOTaM

JlaGoparophas pabora Ne 1 «IIpurotosienue pacTtBOpoBy.

JlaGopatophas pabora Ne 2 « OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKIIHN.

JlaGopartophas pabora Ne 3 «IIpurotoBnenue u pacuet pH B pacTBOpax CHIIBHBIX U CIA0BIX 3JIEKTPOIHUTOBY.
JlaGoparopHas pabora Ne 4 « JKcriepUMEHTANIbHBIC 3a/1a41 Ha KAYECTBEHHBIC PEAKIIUI.

CHmCcoK TeM I U3TOTOBJICHHS HATJISTHOTO OCOOHS

Tema 1. OcHOBHBIE IOHATHA U 3aKOHBI XUMHHU. | a30Bble 3aKOHBI

Tema 2. PacyeTsl 110 yCTaHOBJICHHUIO MOJICKYJISIPHON ()OPMYJIBI BEIIECTBA

Tema 3. Pemenue 3a1a4 Ha TMMUTHPYIOLIHHA KOMIIOHEHT (M30BITOK-HEJOCTATOK)
Tema 4. Pemenue 3a1a4 Ha MPUMECH U BBIXOJI IPOJIYKTOB PEAKIIUU

Tema 5. PacueTs! mo mapasuieIbHBIM peaKkIHsIM

Tema 6. PacueTs! o mocnegoBaTeNbHBIM PEAKIUIM

Tema 7. 3a1aun Ha MaTepUAIbHBIH OamaHc

Tema 8. PacueTsl B paBHOBECHBIX cECTeMaX. BrIUucieHus o TepMOXUMHUYECKUM yPaBHEHUSIM PeaKIni.
Tema 9. Pacyersl 0 ypaBHEHHUSM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIii
Tema 10. PacueTs! 0 31€KTPOXUMHUECKUM YPAaBHEHUSM peaKkiui

Tema 11. PacueTsl npu NpuUroToBICHUY U CMEIINBAHUU PacTBOPOB

Tema 12. CriocoObl BbIpayKEHHsI COCTaBa PACTBOPOB

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

Tema 14. Pacuet pH B pacTBOpax rHIpOJIM3YIOIIUXCS cOJicit 1 OydepHBIX cHcTeMax
Tema 15. PacdeTsl B reTeporeHHBIX CHCTEMaX

Tema 16. DkcriepuMeHTaIbHBIE 331241 Ha KAYECTBEHHbIC PEaKLInU

Tema 17. KoMOMHUPOBaHHBIE 3aaHUS

5.3. ®oH/1 OLIEHOYHBIX CPeJCTB

Hepe'{eHL TUIIOBBIX PACUCTHBIX 3aJla4 K 3a4€Ty IO AUCHUILUIMHE «Pemenne xuMuaecKkux 3ajgaqa»

1. Pac4eTsl ¢ y4acTHeM OCHOBHBIX XMMHUECKUX HMOHATHH: KOJUYECTBO BEIIECTBA, MOJIPHAs Macca, MOJIIPHBII 00beM, YUCIIO
ABorajpo.

2. PacyeTsl 110 ra30BbIM 3aKOHAM.

3. BelunciieHne MacCoBOM J0JIM 3JIEMEHTA B COeAMHEHHH. HaxoxieHrne npocTeiiineit XuMHUecKoi (hopMyIibl BeIIeCTBa Mo
MaCCOBBIM JIOJISIM 3JIEMEHTOB. Y CTaHOBJICHHE MOJIEKYISIPHOI hOPMYJIIBI BELIECTBA IT0 MPOIYKTaM CTOPaHHS.
4. BpruuciieHne MaccoBOi 1011 KOMIIOHEHTOB B CMecH. Berumncienne MaccoBoil 1011 IpuMecH.

5. Beluncnenne MaccoBOM A0JIM PaCTBOPEHHOIO BELIECTBA B PACTBOPE.

6. Beruucnenus o ypaBHEHHAM XUMUYECKUX peakui. 3a1aun Ha H30BITOK/HEJOCTATOK.

7. BeluncneHue BbIX0/a MPOLYKTa PEaKIHH.

8. Pacuets! mpu cMmenienun pactBopos. IIpaBuio kpecta.

9. Beruncnenne MOJIIPHON KOHIIEHTPALMK paCTBOPEHHOTO BELIECTBA B PAaCTBOPE.

10. Brruncienue MOsUTbHON KOHIIGHTPALUMU PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

11. Brruncienre MOJIbHOM J0JIM PAaCTBOPEHHOT'O BEIIECTBA B PACTBOPE.

12. KonnuraTuBHbIE CBOWCTBA pacTBOPOB: 3ak0H BauT-I'odda; 3akons! Payos.

13. PacueTs! 10 TEPMOXUMHYECKUM YPABHEHHSM.

14. PacueTsl 110 2JEKTPOXUMUYECKUM YPaBHEHHUSM.

15. Pacuer pH B pacTBOpax CHIBHBIX M CIIA0bIX 3JIEKTPOJIUTOB.

16. Pacuer pH ¢ yueTom HOHHO¥ CHJIBI pAaCTBOPA M aKTUBHBIX KOHIIEHTPAIUH.

17. Pacuer pH B pacTBOpax THApONU3YIONINXCS COTEH.

18. Pacuer pH B OydepHbIx cucTemax.

19. PacueTsl 110 ypaBHEHUSIM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI.

20. PacyeTsl B reTEpOTreHHBIX CUCTEMAX.

5.4. IlepeyeHb BU/I0B OLICHOYHBIX CPEACTB

6. YHEBHO-METOAMYECKOE U THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MOJ1Y JIST)

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3narenscTBo, rof
JI1.1 |BanyeBaT. H., Mertoauka pemenus 3a1ad o XUMHUH: y4eOHoe TocoOue A Mocksa, bepnun: Jlupexr-
Kpacnosa A. M. CTYZAEHTOB HaIlPaBJICHUs MOJTOTOBKH «XHMUs»: yueOHOE Menua, 2019
nocobue
JI1.2 | Bamyesa T. H., CriocoOblI pereHus 3a/1a4 Mo XMMHUH: yueOHoe mocoOue st Mocksa, bepnun: {upext-
Kpacuora A. M. CTyJIGHTOB HaIPaBIIEHUS MTOATOTOBKY « XUMHsI»: yaeOHOe Menmua, 2019
nocobue




ABTODBI, COCTABHTEIH 3arnaBue WznarenscTBo, TOX
JI1.3 | baraeBa E. B., 3amauu v ynpaKHeHuUs Mo 00LIei XUMUK: yaeOHoe mocooue M.: Akagemus, 2010
Bbynanosa A. A.,
Hynaes C. ©.
JI1.4 | OneiinukoB H. H., Xumus. AITOPUTMBI pEIICHHs 3a71a4 U TECThI: yueOHOe mocodue Mocksa: FOpaiir, 2022
Mypasbesa I'. I1. JUTS BY30B

6.3.1 JIuneH3uoHHOE U CBOOOTHO pacnpocTpaHsieMoe nporpaMmmMHoe 06ecneqelme, B TOM YMCJI€ OTCYECCTBCHHOI0
Nnpou3BOACTBa

JJ11 OCBOGHUS TUCHIUILUIMHBI HEOOXOAUM KOMITBIOTEP € TpauecKoil onepalnoHHON CHCTEMOI, OHUCHBIM MTaKeTOM IPUIIOKEHHUH,
UHTEpHET-0pay3epoM, nporpammoii it urenus PDF-daiinos, mporpammoii i1 npocMoTpa H300pakeHui u Bueodaitio u
POTrpaMMoi Jijist pabOThI C ApXUBAMHU.

6.3.2 IlepeueHb npodeccuOHANBHBIX 023 JAHHBIX H HHPOPMAIMOHHBIX CHIPABOYHBIX CHCTEM

1. Elibrary.ru: snextponnas 6ubianoreynas cucrema : 0a3a JaHHBIX COJCPIKUT CBEICHUS 00 OTEYECTBEHHBIX KHUI'AX U
MEPUOMYECKHIX H3/IaHHUAX 110 HayKe, TEXHOJIOTUH, MeluIHe 1 00pa3oBaHuto. Anpec: http://elibrary.ru. Pexxum nocryna:
NuanmBuayanpHBIN HEOTpAaHHYEHHBIA JOCTYII.

2. DIEKTPOHHO-OMOIHOTEUHAs cUcTeMa « Y HUBEpCUTeTCKast OMbIroTeka oHnany. Anpec: https://biblioclub.ru. Pexxum mocryma:
MNuanuBuayanpHBIN HEOTpAaHHUEHHBIA JOCTYII.

3. DnekTpoHHO-OMOIMOTeUHas cucteMa nsnarenberBa «JIAHDy. Anpec: e.lanbook.com. Pexxum moctymna: MHAMBU Ay aIbHBIH
HEOTrpaHUYCHHBIH TOCTYII.

4. O6pasoBarenbHas miargopma «kOpaitt». Anpec: https://urait.ru. Pexxum nocryna: UHAMBU Iy aJIbHBIH HEOTPAHUYCHHBIN TOCTYII.
5. UC Antunnaruar: cucreMa oOHapyKeHHsl 3aUMCTBOBaHui. Aznpec: https://krasspu.antiplagiat.ru. Pexxum nocryma:
NuanuBuayanpHBIN HEOTpAaHHUEHHBIA JOCTYII.

7. MTO (o6opynoBaHue H TeXHHYECKHE CPEACTBA 00yUeHMs)

[lepeueHp y4eOHBIX ayAUTOPHUI U MOMEICHUH 3aKPETUIAETCs €KETOJHBIM MPHKa3oM «O 3aKpeIuIeHHH ay JUTOPHI U TIOMEIIECHHH B

8. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIUXCS ITIO OCBOEHUIO JUCHUILIIMHBI (MOY JIST)

Meronuveckue yKa3aHus A 00y4JaronuXcs 0 OCBOCHUIO JUCIUTIIHHBI (MOIYJIS)

ConeprxkaHue JUCHMIUIUHBI «PereHre XMMUUeCKUX 3a/1au» U3JI0KEHO B IBYX 0a30BbIX paszenax. Pazgen 1 «Pacuers! mo
XUMHYECKUM (opMyaM. PacueTsl 0 ypaBHEHHAM XUMHUUECKUX peakiuiiy u paszgen 2 «IIpoueccsl B pactBopax». M3yueHunio
OCHOBHOTO COZIEPKaHUsI AUCLIUIUINHBI IPEIIIECTBYET BXOAHON KOHTPOJIb (IPOBEpOoYHas paboTa), KOTOPBIH BBISBIIAECT HAYANbHBIN
YPOBEHB HOATOTOBKH 00yJalOIIIXCs.

AynutopHast paboTa BKIIFOYaeT HOCEIIEHHE CTYACHTAMH JICKIIUHA ¥ IPAKTHIECKUX 3aHATHH. Ha IeKnmsax mpoucXomuT u3ydeHne u
KOHCIEKTUPOBAaHUE OCHOBHOI'O MaTepHala JUCUUIUINHBI, Ha IPAKTUYECKUX 3aHATUAX — 00CYKAECHHUE U 3aKPEILICHUE U3y4aeMOro
MaTepHala 4epe3 BHIIONHEHNE MIPaKTHIECKIX 3aIaHUH, yIIpaKHEeHH!, TMCEMEHHBIX PabOT 1 pelIeHHe 3a1ad.

CamocrosrenbHas paboTa CTyIEHTOB BKIIIOUAET cleaytonye GopMbl paboTsl: paboTa ¢ KOHCIEKTAaMHU JICKIUH, U3y4eHHe OCHOBHOM U
JIOIIOJIHUTENILHOM IUTEepaTyphl 10 TeMaM Kypca, MUCbMEHHbIE pabOThI 10 TeMaM, BBIIIOJIHEHUE HHUBUTYaTbHBIX JOMAIIHUX
3a7laHU#, M3TOTOBJCHUE HATJIAIHBIX TOCOOMIA.
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