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1. HTEJIX OCBOEHUA JTUCHHUTIINHBI

(hopMHpOBaHHE NPEAMETHBIX KOMIIETEHIIMI CTYJICHTOB Me1arorn4eckoro o0pa3oBaHus Ha OCHOBE OBJIA/ICHUS COJIEPKAHUEM
JMCIUIUTMHEI "PacueTHble U 9KCIepUMEHTaIbHBIE 3a7]a4i B Kypce XuMun'"

2. MECTO JJUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

Huxn (pazgen) OIL:

[B1.BJII1.01.]12.01

2.1|TpeGoBaHusI K MpeIBAPUTEILHON MOATOTOBKE 00y4aKOIIEroCsi:

2.1.1|O6mas u HeopraHUYecKast XUMHUS

2.1.2|Pemenne XUMHYECKUX 3a1a4

2.1.3| Ananurrueckast XMMHS

2.1.4|Ddusnyeckas ¥ KOJIJIOUIHAS XUMUS

2.1.5|Oprannueckast XuMus

2.2| IucuMIuIMHbI (MOYJIM) H MPAKTHKH, IJIsl KOTOPBIX OCBOEHNE TaHHOI JHCHHUILUIMHBI (MOIYJIs1) HEOOX0IUMO KAK

npeamecTeyroniee:

2.2.1|broxumus

2.2.2|HeopraHudeckuii CHHTE3

2.2.3| DU3HKO-XUMHUYECKHE METO/IbI aHAIN3a

2.2 4|TlpuknasHas XUMHUS

3. KOMIIETEHIINH OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIITUIIIMHBbI

IIK-1: CnocoGen ocBauBaTh U UCMOJIb30BATH TEOPEeTHYECKHE 3HAHNUS U MPAKTHYeCKHe YMEHNs U HABBIKH B MPeIMeTHOI

o06J1acTH IpHu pelICeHUH IIpO(l)eCCI/lOHaJIBHI)lX 3agavd

IIK-1.1: 3HaeT cTPYKTYPY, COCTAB H AUJIAKTHYECKHE eJHHULbI IPeIMeTHOI 00/1acTH (IIpenojaBaeMoro npeamMera)

3HaTh:

VYposenb | |3HaTh B 00IIUX YepTax CTPYKTYPY, COCTAB U TUIaKTHUECKUE SIMHUIIBI TUCIMIUIUHEI «PacueTHble 1
9KCHEPUMEHTAIIBHBIC 33]]aUl B KYPCe XUMHM.

VYpoBenb 2 |3HATH CTPYKTYPY, COCTAB U IUAAKTUUCCKUE SMHUIIBI AUCIMILINHBI «PacyeTHbIe M SKCTIEPUMEHTAIbHBIC 3a]a4H B
Kypce XUMHI.

VYposenb 3 |3HaTh U XapaKTepU30BATh CTPYKTYPY, COCTAB M AUJAKTHUYCCKUE SIMHUIIBI AUCIHUILTHHBI «PacyeTHbIe 1
9KCHEPUMEHTAIIBHBIC 3a]]a41 B KYPCe XUMHUM».

YMerh:

VYporenb | |YMeTh OCYIIECTBIATH OTOOP OTACIBHBIX JJIEMEHTOB YU4eOHOTO COJIepPIKaHUsI 0 AUCHHUILTHHE «PacueTHbie 1
9KCHEPUMEHTAIIBHBIC 33]1a41 B KypCe XUMHUM» [UIS €r0 pean3alui B 00pa3oBaTeIbHOM MPOIecce ¢ TOMOIIBIO
MeIarorn4eckux texxHosoruii, B rom uncie KT, B coorsercTBum ¢ TpedoBanusmu PI'OC OO u ®I'OC COO.

VYpoBeHb 2 |YMeTh ¢ IOMOIIBI0 HACTABHUKA OCYIIECTBIATH OTOODP YIEOHOTO COJep KaHuUs 110 AUCHUILTHHE «PacdyeTHble U
9KCHEPUMEHTAIIBHBIC 33/1aUd B KYpPCe XUMHI» [UIS €r0 peai3alii B 00pa3oBaTeIbHOM MPOIECcce ¢ TOMOIIBIO
nenarorudeckux texHosnorui, B tom uncne MKT, B coorBercTBun ¢ TpeboBanusivu @I'OC OO u ®T'OC COO.

VYpoBenb 3 |YMeTh OCYIIECTBISATh OTOOP YyU4EOHOTO COJEpIKaHUs 10 AUCUUILTHHE «PacueTHble U SKCIIepUMEHTAaIbHBIC 331241 B
Kypce XUMHW» IS €r0 Pealn3alliy B 00pa30BaTeIbHOM MPOIIECCE C MOMOIIIBIO MEIarOTHIECKUX TEXHOJIOTHIA, B TOM
yucne UKT, B coorBerctBuu ¢ TpedoBanusiMu I'OC OO u ®I'OC COO.

Bnaapers:

VYposenb | |Brnagers HEKOTOPBIMH HaBBIKAMH PELICHHUS MPO(ECCHOHATIBHBIX 3a/1a4 10 00YUYEHUIO0 XUMHH C UCIIOJIb30BaHHUEM
3HaHUI B 00JIACTH PEUICHUS] XUMHYCCKUX 33/1ay.

VYposenb 2 |Bnagers HaBbIKAMHU pEIICHHUs MTPOGECCHOHANBHBIX 33/1a4 110 00YYEHHIO XMMHUH C UCTIOJIb30BAHUEM 3HAHUI B 001aCTH
pelIeHHs XUMHYECKUX 3a/1a4 Ha 0a30BOM YpOBHE.

VYposenb 3 |Bnazers HaBbIKaMH perieHus MPOGECCHOHANBHBIX 33124 110 00YYEHHIO XMMUH C UCIIOJIL30BAHUEM 3HAHUI B 001aCTH

peuICHUA XUMUYECKUX 3a/1a4 B HECTAHAAPTHBIX CUTYallUAX UJIIH CUTYyalUsIX MOBBIIIEHHOH CJI0KHOCTH.

ITIK-1.2: Ymeer ocymiecTBIATH 0TOOP Y4eOHOI0 CO/ieP:KAHUS /151 ero peaju3anu B pa3jn4yHbIX (popMax o0yyeHus B

€O00TBeTCTBHH ¢ TpedoBanuamu ®I'oC OO

3HaTh:
VYposens | |3HaTh HEKOTOPBIE MPUHLUIBLI 0TOOPA YUE€OHOTO COAEPKAHUS IJIsl €r0 PeaIN3aliy B pa3InuHbIX opMax oOydeHus B
cootBercTBUH ¢ TpeboBanusiMu PT'OC OO.
VYpoBeHb 2 |3HATH IPUHIMITEI 0TOOPA YYEOHOTO COMEpIKaHMs TS €T0 pean3alliy B Pa3IMYHbIX (opMax 0OydeHus B
cootBercTBuH ¢ TpeboBanusimu GT'OC OO Ha 6a30BOM ypOBHE.
VYposens 3 |3HaTh NPUHIMIIEI 0TOOPa Y4EOHOTO Coep KaHMs Ul €T0 peaan3alii B pa3IM4HbIX (opMax oOydeHus B
cootBercTBUH ¢ TpeboBanusMu OPI'OC OO Ha NpoIBUHYTOM YPOBHE.
Ymern:
Vposenb | | YMeTb IPOSBIATH HEKOTOPbIE YMEHHUS OCYLIECTBIATE 0TOOP yu4eOHOr0 CoAEepKaHuUs AJIsl €I0 Pealu3aluy B pa3IMuHbIX

(dopmax oOy4denust B coorBercTBuH ¢ TpedoBanusmMu ®I'OC OO.




YpoBeHb 2 |YMeETh ¢ TOMOIIBIO HACTABHUKA OCYLIECTBISTE OTOOP yuyeOHOTO COAEPKAHMS IS €T0 Peaau3aliy B Pa3IMIHbIX
(hopmax oOyuenus B coorsercTBuu ¢ TpedoBanusiMu GI'OC OO.

VYpoBeHb 3 |YMeTh caMOCTOSTENBHO OCYLIECTBISITE OTOOP YYEOHOTO COIEpIKAHUS TS €r0 peau3alliy B Pa3InYHbIX Gopmax
o0yuenus B cootTBeTcTBUH ¢ Tpeboanusimu ®T'OC OO.

Baaners:

VYposenb |  |BrnaneTs Ha MOPOrOBOM yPOBHE HABBIKOM 0TOOpa y4eOHOTO COACPKAHKS JIJIsSI €r0 Peali3alliy B pa3inYHbIX hopmax
o0yueHus B cooTBeTcTBUH ¢ Tpeboanusimu @T'OC OO.

VYposenb 2 |Bianets Ha 6a30BOM ypOBHE HaBBIKOM O0TOOpa Y4eOHOTO COJEpKAHUS IS €r0 Peai3allii B Pa3InUHbIX GpopMax
o0yueHusi B cooTBeTcTBUH ¢ Tpeboanusmu @T'OC OO.

VYposens 3 |BnaneTs Ha IPOABUHYTOM YPOBHE HABBIKOM 0TOOpa y4EOHOTO COACPKaHNUS IS €T0 PeaTM3alliy B Pa3IMIHbIX (opMax
00ydeHus B coorBeTcTBHHU ¢ TpeboBaHusMu OI'OC OO.

MK-1.3: IleMoHCTpUpYET YMeHHe pa3padaTbiBaTh pa3juiHbie (JOpMbI YUeOHBIX 3aHATHIH, IPUMEHSITH METObI, IPHEMbI

TEXHOJIOTUMU oﬁyqemm, B TOM 4YUCJI¢ I/lll(l)OpMalll/IOHHble

3HaTh:
VYposens |  |3HaTh HEKOTOpPEIE GOPMBI YUEOHBIX 3aHATHI, HPUMEHITH METOABL, IPHEMBI U TEXHOIOTHH 00yYeHHSI.
Yposens 2 [3HaTh pa3nuuHbIe POPMBI YUEOHBIX 3aHATHI, IPUMEHATH METOJIbI, IPHEMBI U TEXHOJIOTHH 00YUYEeHHSI.
VYposens 3 |3HaTh paznuuaHbIe GOPMBI yUSOHBIX 3aHATHH, HPUMEHITh METOMBL, IPUEMbI U TEXHOJIOTHH 00yUeHHS, B TOM YUCIIE
UH(OPMaIIOHHEIE.
YMmers:
Yposenb 1  [Vmers pazpabarbiBaTh HEKOTOpPbIC (POPMBI YUEOHBIX 3aHSATHH, IPUMEHITH METO/IbI, IPUEMbI U TEXHOJIOTUH 00yUYEeHHSI.
VYpoBenb 2 |YMeTh pa3pabareiBaTh pa3nudHble GOPMEI pa3anaHble GOpMBI yueOHbBIX 3aHATHH, TPUMEHATh METO/BI, IPUEMBI 1
TEXHOJIOTHU 00yUYeHUsL.
Yposenb 3 [Vmers pazpabarbiBaTh pazinyHbie GOpMbl YUEOHBIX 3aHATUH, IPUMEHITHh METO/IbI, IPUEMBI U TEXHOJIOTUH 00yUYeHHS,
B TOM 4Hciie ”HQOPMAIIHOHHBIE.
Buaaners:
Vposenb | |Bianers HEKOTOPHIMU HaBBIKAMHU pa3pabOTKH yueOHBIX 3aHATHH, IPIMEHATh METOJIBI, TPUEMBI U TEXHOJIOTHU
00yueHHsI.
VYposenb 2 |Bragets HaBbIKaMu pa3paO0TKH HEKOTOPBIX (HOPM YUEOHBIX 3aHITUH, IPUMEHSTH METOJIBbI, IPUEMbI U TEXHOJIOTHH
00yueHus.
VYposens 3  |Bnaners paznmuyabiMu GopMaMu yueOHBIX 3aHATHH, TPUMEHATh METO/BI, IPHEMBI U TEXHOJIOTHH 00yUeHHUS, B TOM
quciie HHGOPMAaILOHHBIE.
4. CTPYKTYPA U COAEP KAHUE JTUCIHUIIJINHBI
Kon HaunmenoBanue pa3jienoB u Tem /Buja| Cemectp / | HacoB | Komneten- | Jlutepary | UnTe IIp. [pumeua
| 3aHATHA 3aHaTHA/ Kvnc LHH Da DaKT. | moaror. HHe
Pazgen 1. Pasnea 1. Pacuernsbie
3aaa4u
11 Jlexmmsa 1. PacueTsl B paBHOBECHBIX 7 10 | IIK-1.1 IIK- | JI1.1 J11.2 BxonHoit
cucreMax (2u). 1.2 TIK-1.3 J1.4 KOHTPOJIb
Jlexuus 2. 3amaun Ha JIMMUATUP YOI (mpoBepou
KOMITOHEHT (M30BITOK-HEIOCTATOK) Hasi
(2u) pabora),
Jlexnusa 3. PacueTsl no napanseabHbIM COCTaBJIEH
¥ TIOCTIETOBATEIFHBIM PEAKITHIAM (24) ne
Jlexuus 4. PacueTsl mo ypaBHEHHUSIM KOHCIIEKTO
OBP u 21eKTpOXUMUYECKIM B JIEKIIAI
YpaBHEHUSAM peakiuii (24). 10 TeMaM
Jlexnusa 5. 3agaun Ha MaTepUaNbHbIN




1.2 Tema 1. Pacyersl 10 yCTaHOBJICHHUIO 20 | IK-1.1 K- JI1.3 OT4eTs 110
MOJIEKYJIIpHOH (opMyiibl BemecTsa (44). 1.2 TIK-1.3 nabopatop
Tema 2. PacueTs! o ypaBHEHUSIM HBIM
XUMHUYECKUX PEAKLUH C UCTI0JIb30BaHUEM paborawm,
MOHATUH MaccoBast OJISl M BBIXOJ pemenue
MIPOIYKTOB peakiuu (44). 3az1a4 1o
Tema 3. PacueTsl ¢ ucIoab30BaHUEM TeMaM
KOJUTUTATUBHBIX CBOMCTB PacTBOPOB (44).
Tema 4. PacueTs! B paBHOBECHBIX
cucremMax. Boraucienus no
TEPMOXUMHYECKUM YPAaBHEHHSIM PeaKIHi
(49).
Tema 5. Pacuérel no
AIIEKTPOXUMHYECKUM YPaBHEHHIM
peakiuii (4q). /TIp/
1.3 Tema 1. PacyeTsl o XMMHYECKUM 27 |TK-1.1 K- Nupusuny
dhopmynam (124). 1.2 TIK-1.3 albHOE
Tema 2. PacueTs! o ypaBHEHUSIM JIoMarHee
XUMHYecKux peaxuuii (154). /Cp/ 3aJjaHue
Nel,
[Tucemenn
ast
KOHTPOJIbH
as pabota
Nel
Pa3pen 2. Pasnea 2.
JKcnepUMeHTATbHbIE 3aaYU
2.1 Jlexuus 6. Pacuer pH B pacTBOpax 8 IK-1.1 IIK- | JI1.2 J11.4 CocraBieH
CHIIBHBIX U CIIA0BIX 3JIEKTPOIUTOB (24). 1.2 TIK-1.3 ue
Jlexmus 7. Pacuer pH B pacTtBopax KOHCIIEKTO
THJIPOJIU3YIOIIUXCS coei (249). B JICKIIHI
Jlexuus 8. Pacuer pH B OydepHbix 110 TeMaM,
cucremax (24). W3TOTOBIIE
Jlexuust 9. Bupl oKciepuMeHTaIbHBIX HUE
3a/1a4 B KQUeCTBEHHOM aHayu3e (24). HarJIS,THOT
/JTex/ 0 Tocooust
2.2 Tema 6. [IpurorornieHue u pacuet pH B 16 |IK-1.1TIIK- | JI1.3J11.4 OT4eTsI 110
pacTBOpax CUJIbHBIX U CJIA0BIX 1.2 TIK-1.3 nabopaTop
3JEKTPONUTOB (41). HBIM
Tema 7. Ilpurorosnenue u pacyer pH B paboram,
pacTBOpax TUAPOIU3YIOIIUXCS COeit HaIlMCaHue
(44). pedepara
Tewma 8. [Ipurorosnenue u pacuet pH B
Oy¢epHbIX cucremax (44).
Tema 9. DkcriepUMeHTaNbHBIE 33129 B
KayecTBeHHOM aHanuse (4u). /TIp/
2.3 Tema 3. CriocoObI BEIpaXKECHUS 26,85 | IIK-1.1 IIK- WNupusuny
KOHIIEHTpanuu pactopa (124) 1.2 TIK-1.3 aJlbHOE
Tema 4. DKCrIepUMEHTANTBHBIE 3aa49H JOMalrHee
(14,854) /Cp/ 3aJjaHue
No2,
[Mucemenn
ast
KOHTPOJIbH
ast pabora
Ne2
24 3auer /KP3/ 0,15 |TIK-1.1TIK- | JI1.1 JI1.2 3auer
1.2 TIK-1.3 (uroroas
KOHTPOJIbH
as pabora)

5. OHEHOYHBIE MATEPHUAJIbI (OHEHOYHBIE CPEJICTBA)
JJIs1 TEKYIIEro KOHTPOJIsi yCleBaeMOCTH, IPOMEKYTOYHOM aTTecTalluu




5.1. KontpouabHbie BOIPOCHI U 3aaHUS

BxoaHoii KOHTpOJIb (MpoBepoyHas paboTa)

Bapwuant 1

1. Onpenenure, B KaKO# MOPIMH BEIIECTBA COJACPKUTCS OOJIbIIIE aTOMOB: A) B 5 MOJIb CBHHIIA WM B 5 MoJib 1IMHKA; B) B 119 1 ontoBa
Wi B 56 T xenesa.

2. BemectBo conepxut 27,3% C u 72,7% O. Onpenenure MOJIEKyJSIPHYIO GopMyITy BellecTBa, €CIH H3BECTHO, 4TO 1 11 (H.y.) ero
uMmeeT macey 1,97 1.

3. Beluncnaure MaccoByrO JOJIIO TOBAPEHHON COJIM B pacTBOpE, nosryuyeHHoM nipu cMemnBanuu 200 r 5%-Horo pactsopa u 300 r 8%-
HOTO PacTBOpPa MOBAPESHHOM COJIH.

4. Cmemianu pactBopsbl, coaepxkariue 13,4 r xnopuna meau (1) u 8,4 r ruapokcuna kanus. Haiiqure maccy 00pa30BaBIIerocs ocajka.

Bapwuanr 2

1. Onpenenure, B KaKOW MOPIMH BELIECTBA COJIEPKUTCS Ooble aToMOB: A) B 1 r cepebpa wiu B 1 r 30m0t1a; b) B 48 r maraus wim B 69
T HaTpusl.

2. BemectBo comepxur 85,7% C u 14,3% H. Onpenenure MOJIEKyISIpHYIO JOPMYJTY BEIIECTBA, €CIIM U3BECTHO, 4TO 1 11 (H.y.) ero
umeet macecy 1,875 .

3. Beiuncnure MaccoBYIO OO CEPHOM KUCIIOTHI B pacTBOpE, NosrydeHHoM 1ipu cimBanuu 500 r 10%-Horo pactBopa u 250 T 20%-
HOTO PacTBOPa CEPHON KHCIIOTHI.

4. K pactBopy, conmepxamemy 3,22 t xmopuaa xenesa (1), nobasmnm 3,6 T runpokcuna Hatpus. Haliiure Maccy BBINABIIETO OCajIKa.

Texkymuit KOHTPOIH
[Ipumeps! 3a1anuii HHIUBUAYAIHHOTO JOMAaIIHero 3aganns Nel
Bapwuant 1

1. KakoBa Temmeparypa KuIieHus pacTBopa, cogepskaiiero 100 r Boasl u 9 r riroko3sr C6H1206? K36 (H20) = 0,516 (xr-°C)/mMonb.
2. Haiigure maccy runpokcuna menu (1), oopasyromerocs npu cimuanuu 400 r 13,5%-H0ro pactBopa xnopuna menu (1) u 400 r
20%-HoT0 pacTBOpa rMIPOKCHIA HATPHUS.

3. Onpenenuts cTangapTHOE U3MeHeHue sHTanbu AH298 peakuun ropenus merana CH4(r.) + O2(r.) = CO2(r.) + H20(r.), 3Has,
4TO 3HTAIBIKMU 00pa3oBanus Bemiects CO2(t.), H20(r.) u CH4(r.) paBHsI -393,5 xJIx/Moinb, -241,8 kJx/Moib u -74,9 kJ[x/MoIb,
COOTBETCTBEHHO.

4. ITpum 150 °C HekoTopas peakuus 3akaHIUBaeTcs 3a 16 MuH. 3a Kakoe BpeMs 3akoHuuTCs 3Ta peakuwns npu 200 °C, ecnu
TeMIepaTypHbIid KO3GGUIUEHT peakuuu paBeH 2,57

5. Kakue BemiecTBa 1 B KaKOM KOJIMYECTBE BBIIEISATCS HA AJIEKTPOJAX MIPU MPOXOKICHUH Ye€Pe3 PaCTBOP XJIOPUIA MAarHHS TOKa CHIIOH
3,6 A B Teuenue 10 munyT?

Bapuanr 2

1. ITpu xako#i TeMmnepaType 3amep3Het pactBop 5 r rimmnepuna C3H5(OH)3 B8 250 r Boasi? Kxp (H20) = 1,86 (xr-°C)/monb.

2. Kakas macca ocaaka obpasyercs npu ciuBanuu 200 r 5,85%-Horo pactBopa xnopuaa Hatpus u 100 r 1,7%-Horo pacTBopa HUTpaTa
cepebpa?

3. Onpenenuts crangapTHOE U3MeHeHHe 3HTanbnuu AH°298 peakunu 2Mg(k.) + CO2(r.) = 2MgO(x.) + C(rpadur), 3Has, 4TO
cTaHgapTHhIC SHTANBNNU oOpa3oBanust CO2 u MgO pasabl -393,5 k/[x/Moinb 1 -601,8 kJ[»/MOJb, COOTBETCTBEHHO.

4. Ilpu 150 °C HexoTOpas peakiys 3aKaH4uBaeTcs 3a 16 MUH. 3a Kakoe BpeMs 3aKoHUHUTcs 3Ta peakuus npu 80 °C, ecnu
TeMIIepaTypHBIA KOd(hPHUIMEHT peakuny paBeH 2,57

5. Kakue BemecTBa U B KaKOM KOJMUYECTBE BBLACIATCS Ha 3JIEKTPOJIax MIPU MPOXOXKICHUH Yepe3 pacTBOP HUTpaTa cepedpa ToKa CHIIOi
4 A B teuenne 15 muHyT?

[Tpumeps! 3a7aHni HHAMBUIYAIBHOTO JOMAIIHETO 3aaaHus Ne2
Bapwuant 1

1. Ilpu maBnennu 2-105 ITa o6veM raza paseH 2 am3. OnpenenuTs, Ipy KakoM AaBlIeHHH 00beM rasa OyzaeT paseH 1 aM3, ecnu
TeMIepaTypa OCTaeTCs MOCTOSIHHOM.

2. B cranpHOM Gayutone oobeMoM 12 11 HaxoauTcest kucnopon noxa aasinenuem 1 108I1a npu temneparype 0oC. Kakoit o6bem 3aiimer
3TOT ra3 npu H.y.?

3. CkoJibKO rpaMMOB CBOOOIHOTO H0/1a BBIICIIUTCS NIPH Mpoityckanuu 3,36 1 xjopa (H.y.) yepe3 pacTBop, coaepaiuii 15 r noguna
KaJusi, €CIIM BBIXOJ] peakiuu coctaniser 90%?

4. Beraucnure, Kakoi 00beM 96%-ro pacTBopa CEpHOH KUCIOTHI (INIOTHOCTH pacTBopa 1,836 r/Mi1) Hy>KHO B3SITh ISl TOTO, YTOOBI
.JipurotoBuTs 0,5 11 pacTBOpa, MOJISIPHASE KOHIEHTPALHS KUCIOTHI B KOTOPoM 0,2 MOJB/JI.

5. Paccuuraiite pH pactBopa, nmosyuyeHHoro npu pacrsopenuu 16,8 1 ammuaka (H. y.) B Bojie, €ClIM 00beM MOJTYYEHHOTO pacTBOpa
COCTaBMJI 3 IUTpA.

BapuanT 2




1. ITpu 170C HekoTOpoE KONMM4ecTBO Trasa 3anuMaet o0beM S80 mit. Kakoit 00bem 3aiimer 370 ke KonudecTBo raza npu 1000C, ecnu
JIaBJIEHHE OCTAETCsl HEM3MEHHBIM?

2. Beruucnure maccy xiopa oosemom 10 mit ipu remneparype 270C u qapnennu 1,51 105T]1a.

3. U3 1 kr rmmHO3eMa, conepikaniero 95 % oxcuna amomunus, noayqdmmm 0,426 kr anromunans. KakoB mporieHT Berxoga?

4. Bpluucnute MOJISIPHYIO* KOHIIGHTPAIMIO PACTBOPA, KOTOPBIN TOIyYHIIN TTOClie pa30aBieHus Bogon 24,8 M1 pacTBopa ¢ MacCoBOU
nosteit xaopasoopoaa 37 % (miotHocTh pactBopa 1,19 r/mur) no oobema 1,5 1.

5. CuuTast, 4TO KHCIOTHOCTB XkemyaouHoro coka (pH = 1,55) npakTuuecku MOTHOCTHI0 00E€CIIEYUBACTCS XJIOPOBOIOPOIHON KHCIIOTOM,
paccunraiite konueHrpauuto HCl B ey 104HOM COKe.

5.2. Tembl NUCbMEHHBIX PadoT

Tembl J'ICKHI/Iﬁ JJIA COCTABJICHUSA KOHCIICKTOB

Tema 1. PacueTsl B paBHOBECHBIX CHCTEMAX.

Tema 2. 3agaun Ha TUMUATHPYIOLIHA KOMIIOHEHT (M30BITOK-HEIOCTATOK).

Jlexnus 3. PacyeTs! 1o napaiiesbHbIM U IOCIIEI0BATEIbHBIM PEAKIHIM.

Tewma 4. Pacuets! o ypaBaeHusiMm OBP 1 351eKTpOXUMIYECKUM ypaBHEHHSIM PEaKIuii.
Tewma 5. 3agaun Ha MaTepHaIbHBIN OaTaHC.

Tema 6. Pacuer pH B pacTBOpax CHIIBHBIX U CIa0BIX JICKTPOJIUTOB.

Tema 7. Pacuet pH B pacTBOpax ruipoIn3yIOMMXCS COIEH.

Tema 8. Pacuer pH B OydepHbIX cucTemax.

Tema 9. Busibl s5KCIepUMEHTANIbHBIX 33124 B KAYECTBEHHOM aHAJU3e.

TeMbI 1)1 BBITIOJHEHUS OTYETOB 1O JJa00paTOPHBIM padoTam

JlaGoparopnas pabota Ne 1 «IIpuroroBieHre pacTBOPOBY.

JlabopaTopHas padota Ne 2 « OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIIHI.

JlaGoparopuas padota Ne 3 «[Ipurorosnenue u pacyer pH B pacTBOpax CHIIBHBIX U CJIA0BIX AJCKTPOJIUTOBY.
JlabopaTopHas padota Ne 4 «DKcIiepUMEHTAIBHBIC 331241 B KAYECTBCHHOM aHAJIM3e».

CIucoK TeM JUIA U3IrOTOBJICHUA HArJIAJHOI'o oCo0OMst

Tema 1. OCHOBHBIEC IOHATHS U 3aKOHBI XUMUH. ["a30BbIE 3aKOHBI

Tema 2. PacueThl 110 yCTaHOBJICHUIO MOJICKYJIIPHOM ()OPMYJIBI BEIleCTBA

Tema 3. Pemenune 3a1a4 Ha TMMUTHPYFOLIHA KOMIIOHEHT (M30BITOK-HEIOCTATOK)
Tewma 4. Pemrenue 3a1a4 Ha MPAMECH U BBIXOJ] IIPOTYKTOB PEAKIIUN

Tema 5. PacueTsl 1o napauieabHbIM PEAKIMSIM

Tema 6. PacueTsl 110 nocien0BaTeIbHBIM PEAKIUAM

Tema 7. 3agaun Ha MaTepHaJIbHBIN OaTaHc

Tema 8. PacueTbl B paBHOBECHBIX CUCTEMaX. BBIYHCIIEHHS IO TEPMOXUMHUYECKAM YPABHEHHUAM PEAKIHH.
Tema 9. PacueTtsl 110 ypaBHEHUSIM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA
Tema 10. PacueTs! 10 371€KTPOXUMHUYECKUM YPAaBHEHUSAM peaKIui

Tema 11. PacueTs! npu MPUrOTOBIEHUH U CMEIIMBAaHUH PACTBOPOB

Tema 12. CiocoObI BEIpaXeHHSI COCTaBa PaCTBOPOB

Tema 13. Pacuer pH B pacTBOpax CHJIBHBIX U CIIA0BIX 3JIEKTPOIUTOB

Tema 14. Pacuet pH B pacTBOpax rUAPONU3YIOMHUXCS conel 1 OypepHBIX cucTeMax
Tema 15. PacueTs! B reTeporeHHbIX cHCTEMax

Tema 16. DkcriepuMeHTaNbHBIE 33/1a41 Ha KAYECTBEHHBIC PEaKLInU

Tewma 17. KoMmOuHMpOBaHHEIE 3a1aHUS

5.3. Ouenounsie MaTepuaJbl (OLEHOYHbIE CPEACTBA)

KOHTpOHLHBIC BOIIPOCHI U 3aJaHUA JJIA IIPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTalliy 110 UTOraM OCBOCHHA AUCHHUIIIMHBI (MOZ[yJ'I}I)
Hepeqeﬂb THUIOBBIX PAaCYCTHBIX 3a4a4 K 3a4€Ty IO JUCHUIITINHE «PacueTHbIe 1 OKCIIEPUMCHTAJIBHBIC 3aJa4U B KYpPCC XUMHUN»

1. PacueTsl ¢ yyacTueM OCHOBHBIX XUMHYECKHUX ITOHATHI: KOJIWYECTBO BEIECTBA, MOJIIPHAsl Macca, MOJISIPHBINA 00beM, YHCII0
ABorajpo.

2. PacueTsl O Ta30BbIM 3aKOHAM.

3. Briuucnenue MaccoBO#l JOJIM 3IeMEHTa B coeuHeHnH. HaxoxaeHue npocreifnieil XuMuaeckoit hopMyITsl BEIECTBa 110 MaCCOBBIM
JIOJISIM 3JIEMEHTOB. Y CTaHOBJICHHE MOJIEKYJISIPHOM ()OPMYJIBI BEIECTBA 110 NPOLYKTaM CTOPaHHMS.

4. Bpluucnenne MaccoBOM J0JIM KOMIIOHEHTOB B CMeCH. BbIurciieHne MaccoBoOi 1011 IpUMECH.

5. BeluncieHue MaccoBOM /10JIM paCTBOPEHHOT'O BEILIIECTBA B PacTBOPE.

6. BoruucieHus o ypaBHEHHIM XHMHYECKHAX Peakini. 3a1aun Ha H30BITOK/HEIOCTATOK.

7. BeluriciieHue BbIX0/1a POAYKTa peaKiyu.

8. Pacuers! mpu cmeniennu pactBopos. [IpaBuiio kpecra.

9. Brruncnenue MoJIsipHON KOHIIEHTPAIMKA PACTBOPEHHOTO BEILIECTBA B PACTBOPE.

10. Boruncnenre MOJSIIBHON KOHIIGHTPALMK PACTBOPEHHOTO BEILIECTBA B PaCTBOPE.

11. Beruncnenne MOJIBHON A0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

12. KomuraTuBHBIE CBOWCTBA pacTBOPOB: 3akoH BanT-T'odda; 3akons! Pays.

13. PacueTsI 110 TEPMOXHUMHYECKUM YPABHEHHSIM.

14. Pac4eTsl 0 3JIEKTPOXMMUYECKUM YPaBHEHHUSIM.

15. Pacuer pH B pacTBOpax CHJIBHBIX M CJIA0BIX 3JICKTPOJIUTOB.

16. Pacuer pH ¢ yueTomM HOHHOM CHJIBI paCTBOPA ¥ aKTUBHBIX KOHIIEHTPALUH.




17. Pacuer pH B pacTBOpax ruApOIU3yIOMINXCS COIEH.

18. Pacuer pH B OydepHbIx cuctemax.

19. PacdeTsI 110 ypaBHEHUSIM OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHN.
20. Pac4eTsl B reTepOreHHbIX CUCTEMAX.

6. YYEBHO-METOAUYECKOE U UTH®OOPMAILIMOHHOE OBECIIEYEHHUE JUCIIUIIJIVNHBI

6.1. PexoMeHyeMas JuTepaTypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnasue W3 narenscTBo, T0j1 Agpec
JI1.1 |Banyesa T. H., MertouKa peleHus 33124 0 XUMHH: Mockga, Bepiun: {upekr- |https://biblioclub.ru/inde
KpachoBa A. M. yueOHOe 1mocoOue Jis CTY/ICHTOB Menua, 2019 X.php?
HAIPaBJICHHs MTOITOTOBKH « XHMUSD»: page=book&id=571304
y4eOHoe nocobue
JI1.2 |Banyesa T. H., CriocoObI pelieHuns 3a/1a4 10 XUMHUH: Mocksa, Bepaun: Jupexr- |https://biblioclub.ru/inde
KpacnoBa A. M. y4eOHOe mocoOue Jyis CTY/ICHTOB Menua, 2019 X.php?
HAIPaBJICHHs TTOITOTOBKH « XHMUD»: page=book&id=571305
y4eOHoe nmocobue
JI1.3 |baraeBa E. B., 3amauu U yrnpaxHeHus 1o obmei xumun: |M.: Akanemus, 2010
BynanoBa A. A., yuebHoe mocobue
Hynaes C. @.
JI1.4 |Oneiinukos H. H., Xumusi. AITOPUTMBI PEIICHUs 33129 U Mocksa: FOpaiit, 2022 https://urait.ru/bcode/490
Mypasbesa I'. I1. TECTHI: yueOHOe ocoOue i By30B 477

6.3.1 Ilepevyens NporpaMMHOro oGecnedeHust

. Microsoft® Windows® 8.1 Professional (OEM murnensus, koutpakT Ne 20A/2015 ot 05.10.2015);
. Kaspersky Endpoint Security — JIui ceptuduxar NelB08-190415-050007-883-951;

. 7-Zip - (CeoboauHas muuensus GPL);

. Adobe Acrobat Reader — (CBo6oHas muieH3ms);

. Google Chrome — (CBo6o1Hast TUIICH3HS);

. Mozilla Firefox — (CBo6omHas muneHsus);

. LibreOffice — (Cro6oanas nunensus GPL);

. XnView — (CBoGoaHast JTUIIEH3HS);

. Java — (CBobOonaHas uiieH3us );

0. VLC — (CBoOoHast THIICH3M);

6.3.2 Ilepedyenb npodeccHOHATBLHBIX 023 JaHHBIX H HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Elibrary.ru: snekrponnast Gubnnoreunas cucrema : 6as3a JaHHBIX COACPIKUT CBEICHHS 00 OTEUECTBCHHBIX KHUTAX M IIEPHOIHUCCKIX
W3/IaHUsIX [0 HayKe, TEXHOJIOTHH, MeIUIMHEe 1 oOpa3oBanuo. Anpec: http://elibrary.ru Pexxum noctymna: CBoGoaHSEI qOCTY,
DJIeKTPOHHO-OHOINOTEYHAs cHcTeMa « Y HUBEPCHUTETCKast OnbaroTeka ormaitiy». Anpec: https://biblioclub.ru Pexxum moctyma:
WnnuBuayanpHblil HEOTPaHUYEHHBIH AOCTYII,

Dr1eKTpOoHHO-0HOIMoTeUHas cucteMa m3narenscrBa «JIAHby». Anpec: e.lanbook.com Pexxum moctyma: MHIMBHIY adbHBIH
HEOTpaHUYIEHHBIH A0CTYII,

O6pasoBarenbHas miatGopma «HOpaiit». Anpec: https://urait.ru Pexxum mocrymna: MHAMBHIYaTbHBEIN HEOTPAaHHYEHHBIH TOCTYIT,

NC AxTHmmiaruar: cucreMa oOHapy)keHus 3auMcTBoBanui. Anpec: https://krasspu.antiplagiat.ru Pesxum nocryna: MHauBuyanbHbIit
HEeOoTpaHHIEHHBIH JT0CTYI,

Koncynprant [Tnoc /O1eKTpoHHBLI pecype/:CIpaBouHO — MpaBoBoBas cucteMa. Anpec: Hayunas 6ubnuorexa PexxuM noctyna:
JlokanmpHast ceThb By3a,

7. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

[lepeuens yueOHbBIX ayAUTOPHUIA U TOMELICHUH 3aKpeIUIeTCs eKeroAHbIM puKa3zoM «O 3aKperuieHUuH ay IUTOpUil ¥ IOMEIeHUH B
®denepanbHOM rocyAapcTBEHHOM OIOJDKETHOM 00pa30BaTEIbHOM YUPEKACHUH BhICIIEro oOpa3oBanus «KpacHospckuit
roCyJJapCTBEHHBIH neaarornyeckuil yausepcurer uM. B.I1. AcradpeBa Ha TeKynmii To1» ¢ OOHOBJIEHHEM IEpPEeYHs IIPOrPaMMHOTO
obecnieyeHus 1 000pyoBaHus B cooTBeTcTBHHU € TpeboBanusMu GI'OC BO, B Tom uncrne:

1.

Yuebubie Ay UTOPUU I TPOBEACHUA 3aHATHI JICKIITMOHHOT'O THUIIA, 3aHATUI CEMHUHApPCKOT'o TUIa, KypCoOBOI'0 MPOCKTUPOBAHUSA

(BBINIOJIHEHHSI KYPCOBBIX pabOT), TPYNIIOBBIX U MHIUBHUIYAIbHBIX KOHCYJIbTAIIMH, TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U
MPOMEKYTOUHOMN aTTeCTaIlN

2.
3.
4,

ITomemenus a1 caMOCTOATENbHON paboThl 00yYarOmUXCs
IMomenienus A XpaHeHUs! ¥ TPOGHUIAKTHUECKOTO 00CTY )KUBAHUS y4eOHOTO 000pyI0BaHUS
[lepeuens nabopaTopuii.

8. METOAUYECKHUE YKA3AHUSA 1)1 OBYYAIOIIIUXCSA ITO OCBOEHUIO JUCIHUTIITNUHBI

ConeprkaHne JUCHUIUINHEI «PacueTHbIC 1 SKCIIEPUMEHTAIBHBIC 331241 B Kypce XUMHUI» U3JI0’KEHO B IBYX 0a30BBIX paszenax. Pazaen

1

«PacueTHbie 3aJa4mn» 1 pas3acii 2 (<3KCHepI/IMeHTaJ'II>HI>Ie 3ajavun». I/I3y‘IeHI/IIO OCHOBHOI'O COACP)KaHUA JUCHUIIIIMHBI NPEAIICCTBYET

BXOJIHOH KOHTPOJb (IIPOBEpOUHast paboTa), KOTOPBIH BELBISIET HAYAIBHBIH YPOBEHB IMOJTOTOBKH O0YUYaIOIIHXCS.




AynuTtopHast paboTa BKIIIOYAET IIOCEIIECHNE CTYACHTAMH JIEKIMH 1 IPAKTUUECKUX 3aHATHH. Ha nexunsax npoucxonut usydeHue u
KOHCIIEKTUPOBAHNE OCHOBHOI'O MaTepualla TUCUUIUINHBI, Ha PAKTHYECKHUX 3aHATUAX — 00CYKIEHHE U 3aKpEIUIEHHE N3y4yaeMoro
Marepuasa 4epe3 BBIIOIHEHHE NPAaKTHIECKUX 3aJaHUH, YIpaKHEHHH, TUCEMEHHBIX paboT U peIeHus 3a1ad.

CamocrosrenbHas paboTa CTyIEHTOB BKIIIOYAET ciienyromnie GopMbl paboThl: paboTa ¢ KOHCIIEKTaMHU JISKLUH, H3y4YeHHe OCHOBHOW 1
JIOTIOJTHUTENILHOM INTEepaTyphl IO TEMaM Kypca, MMCbMEHHBIE PaOOTHI IO TeMaM, BHIIIOJIHEHHUE HHAUBUAYaIbHBIX AOMAIIHHUX 331aHHH,
W3TOTOBJICHUE HATJISIHBIX TOCOOHUI.
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