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PII 51.0.12.01 OcHOBBI cTEXMOMETPUM M XUMHYECKOT'0 IKCIIEPUMEHTA

Cgenenusi 00 yrBep:KIeHUM:

YTBepkaeHa Yu€HbIM COBETOM (haKyIbTeTa

(mporokoa Yuénoro cosera (akynbrera Ne 6a ot 12.03.2020)

Ha 2020 rox nabopa

Opnob6peHa Ha 3acelaHuy METOIUYECKOW KOMUCCUU

(mpoTokoa MeToauuecKoi komuccuu ¢pakynptera Ne 5 ot 27.02.2020)
OnoOpena Ha 3acenanuu kadeapsl EJ]

(mpotokoin Ne 6 ot 20.02.2020) _H.H. MuxaiinoBa

YTBepxkaeHa Y4uEHbIM coBeTOM (akynbTeTa

(mporokon Yuénoro coera akynpTera Ne 6a ot 11.03.2021)

Ha 2020 rox Habopa

Onobpena Ha 3aceJaHUH METOANYECKONH KOMUCCUH

(mpotokon Meronuyeckoit komuccuu ¢akynprera Ne 3 ot 25.02.2021)
Opnobpena Ha 3aceqannu Kadenpsr EJ|

(mpotokon Ne 6 ot 17.02.2021) _A.T". XKykoBa

YTBepxkaeHa Y4uEHbIM coBeTOM (aKyIbTeTa

(mpotoxon Yuénoro coBeta ¢akynapTera Ne 8 ot 15.03.2022)

Ha 2020 rox Habopa

OnoOpeHna Ha 3aceJaHuy METOANYECKON KOMUCCUU

(mpoTokoa MeToauuecKoi komuccuu daxyiabTera Ne 3 ot 28.02.2022)
Ono6pena Ha 3acenanuu kadenpst EJ]

(mpotokon Ne 6 ot 16.02.2022) A.T". XKXykoBa

VYTBepxaeHa YUEHbIM COBETOM (pakyibTeTa

(mpotokosa Yuénoro coera pakynprera Ne 7 o1 16.03.2023)

Ha 2020 rox Habopa

OnoOpeHna Ha 3aceJaHuH METOANYECKON KOMUCCUU

(mpoTokon MeToanyeckoi komuccuu axynbrera Ne 3 ot 17.02.2023)
Ono6pena Ha 3acenanuu kadenpst EJ]

(mpotokoia Ne 6 ot 26.01.2023) _A.T". XKXykoBa
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1.1leab AMCHMNIMHBI.
B pe3ynbrare ocBOeHUS JAHHON NUCHUIUTHHBI Y 00YYaroIIerocs JOHKHBI OBITH CPOPMUPOBAHEI
KOMITETCHIIMM OCHOBHOM NpodeccroHanbHOi 00pa3oBaTebHON TporpaMMbl OakaiaBprara.
OIIK-8
®opmupyemMble KOMIIETEHIIUH
Tabnuna 1 - @opmupyeMble TUCHIUILIMHON KOMIIETEHIIUN

Haumenosanue BUJA | HauMeHOBaHHE KaTero- Kon 1 Ha3BaHMe KOMITETEHIINH
KOMIIETCHIINHN (vHusep- _
canvHas, obwenpogheccuo- pun  (rpynmsr) - Komme

HANbHASL, npogeccuonanvbhas)

TEHINH

Oo6menpodeccnonanpHas

Hayunsle OCHOBBHI mena-
TOTMYECKON  JIeATENBHO-
CTH

OIIK-8. CriocobeH ocymuiecTBIsATh Meaaro-
THYECKYIO JeSITeIBbHOCTh HAa OCHOBE CIIe-
MUAJIbHBIX HAYYHBIX 3HAHUH.

NuankaTopbl 10CTHKEHUS] KOMIIETeHIIHI
Tabnuma 2 — UnaukaTopsl JOCTHKEHHS] KOMIIETEHIIUH, popMUpyemMble AUCIUILITMHON

Kox u Ha3Banue xKoMIeTeH-

Nunukaropel JTOCTHI)KCHHUS

JIMCUMIUIMHBL U TPAaKTUKU, POPMH-

JAN5051 kommetrennuu mo OITOIT pytomue kommnereHiuo OINOTT
OIIK-8. Cmnocoben ocy- | OIIK-8.1 Ilpumensier cne- |b1.0.10.01 Lutonorust ¢ ocHoBamu
IIECTBIATE nejaroruye- | yUajabHbIC HAYYHbIC 3HAHUS THUCTOJIOTHH U SMOPHOJIOTHH.

CKYIO JIESITEJIbHOCTh Ha OC-
HOBE CIICLIMAJIBHBIX Hay4-
HBIX 3HAHUU.

IpeMETHO 001acTH B reaa-
TOrMYeCKOM 1eATeIbHOCTH 110
pO(UITIO TOATOTOBKH.
OIIK-8.2 Bnageetr MmeTomaMu
HAYYHOTO MCCIIEIOBAHUS B
npeaMeTHON o01acTu

b1.0.10.02 3oomorus.

b1.0.10.03 boranuka ¢ OCHOBaMH
MUKpPOOUOJIOTHA W (DPU3HOJIOTHH
pacTeHuil.

b1.0.10.04 Anaromust yenoBeKa.
b1.0.10.05 OOwias 3ko0rus
b1.0.10.06 ®usuosorus uenoBeka
1 )KMBOTHBIX

b1.0.10.07 buoxumus

b51.0.10.08 MonexynspHas Ouoio-
TSl ¥ TCHETHKA

b51.0.10.09 Teopus 3Bonronnn
b51.0.11.01 OcHoOBBI cTEXHOMET-
pPMHM H XHMHYECKOro »JKCIepH-
MEHTAa

b1.0.11.02 O6mas u HeopraHuye-
CKast XUMHUS

b1.0.11.03 Oprannueckas Xumust 1
OCHOBBI CYIIPaMOJIEKYJIIPHON XH-
MUU

b1.0.11.04 Ananutnueckas XuMHs
b51.0.11.05 OcHOBBI MHUHEpaJIOTUU
U KPUCTAIUIOXHUMHH

b1.0.11.06 OcHOBBI MHMHEpAIOIUH
U KPUCTAIUIOXHUMHH

b1.0.11.07 IlpuknagHasg XuMHUs U
OpPraHUYEeCKHI CUHTE3

b1.0.11.08 Xumus BBICOKOMOJIE-
KYJISIPHBIX COCTMHEHUI

b2.0.01(Y) VYueOnas mpakTHKa.
O3HakoMuUTENbHAS IPAKTUKA
b2.0.02(Y) VYueOnas mnpakTHKa.
TexHonornueckas mpakTHKa
b2.0.03(Y) VYueOnas mnpakTHKa.
[IpoekTHO-TeXHOMOTHYECKasT TMpaK-
THKA

Bb2.0.04(I1) [TpousBoacTBeHHAS

npaktuka. Ilemarornyeckasi mpax-




Kon m Ba3sBaHme xKoMIleTeH-

JA05 051

Nunukaropel
xommerenmnuu mo OIIOI1

JOCTHIKCHU S

JUCHUIIIMHBL U IPaKTHKH, GOpMU-
pytoumue komnerenuuo OITOIT

THKa
®OT/[.02 dusnonorusi >XUBBIX CH-
CTeM

3HaHus, ymMeHus, HaBbIKU (3YB) mo nucunmiune
Tabnuna 3 — 3Hanusi, yMeHusl, HaBbIKU, OPMUPYEMbIE TUCIUILITUHON

Kox u Ha3sBanue xowmiie-
TEHIINHU

Nupukatopel  JOCTUXKEHUS
KOMIIETCHIINHU, 3aKperJieH-
HBIE 3a JUCLUIIMHON

3unanusi, ymenus, HaBblku (3YB), dop-
MHUpYyeMble JUCIUIUTMHON

OIIK-8. Cnocoben ocy-
HIECTBIISAITh  IeJaroruye-
CKyI0 JeSITEeIbHOCTh Ha
OCHOBE CIEIUATbHBIX
HAYYHbBIX 3HAHH.

OIIK-8.1 Ilpumenser cne-
[[MaJbHbIC HAYYHBIC 3HAHUS
MPEAMETHOM 00JIacTH B TIe-
Jaroru4ecKoM JIesTelIbHO-
CTH TIO MPOQUITIO TTOATO-
TOBKH.

OIIK-8.2 Bnaneer meToja-
MU Hay4YHOT'O MCCIICIOBAHUS
B IIPEAMETHOM 00IacTH

3HaTh:

- HayudHoe conepkaHne U COBPEMEH-
HOE COCTOSHHE IMpeIMEeTHON obmactu
«XUMHS», JEKallee B OCHOBE COJEp-
JKaHUS ~ MPENoJIaBaeMoro  y4eOHOro
npeamerTa.

- Meroabl mpoBeIeHHsS HAy4YHOI'O MC-
CICIOBaHUS B MPEAMETHOH 00JacTH
«XUMUSY.

Ymern:

- Hcnonb3oBaTh Hay4yHbl€ 3HAHUA
MpeAMETHOM 00s1acTu «XUMHUS » B TIe-
JIarOTUYECKON JEATEIbHOCTH IO IPO-
(uIII0 MOATrOTOBKH.

- IlpuMeHATh Hay4HbIE 3HAHUS TpE-
METHBIX O0OJiacTel mpHu pa3paboTke 00-
pa3oBaTeNbHBIX MpOTrpamMM,  pabdouyux
porpamMm y4eOHBIX MPEMETOB, KyPCOB
BHEYPOUHOU JESTEIbHOCTH.

- Pematp HayuyHO-HCCIIEIOBATEIHCKHE
3a/lauyd MEeAaroruuecko JesTeIbHOCTH
Mo TPO(HIII0 TOATOTOBKH Ha OCHOBE
CIIEUUATIbHBIX HAYYHBIX 3HAHUM.
Baaners:

- Criocobamu nosryueHuss HHGOpMaLuu
O COBPEMEHHOM COCTOSIHUM Hay4HBIX
UCCIIEIOBAaHU B MpeAMETHON obnactu
«XUMHSY.

- Crioco6amu IPUMEHEHUs pPe3yIbTaToOB
COBPEMEHHBIX HAyUYHBIX HCCIICIOBAHUMA
MpPEeIMETHOM 00MacT «XUMUS» B IIe-
JIaTOTUYECKON JEATETLHOCTH TI0 TIPO-
(IO TOJTOTOBKH.

- Cnocobamu 0OOCHOBaHUSI U Tpe-
CTaBJIEHUsl PE3yJbTAaTOB HAy4YHOTO HC-
CJICIOBAHMS IO TTPO(HUITIO TOATOTOBKH.

2 O0BbéM M TPYAOEMKOCTH IMCUHMILIMHBI 110 BUAAM Y4eOHBIX 3aHATHH. @OPMBI IPOMEIKY-

TOYHOM aTTECTAIlUMU.

Tabnuia 4 — O0beM U TPYJOEMKOCTh AUCITUIUIMHBI IO BUAAM YUECOHBIX 3aHITHI

OOmiast TpyJOEMKOCTh M BHJBI Y4€OHOH pabOThI MO JUC-

LUIUIMHE, IPOBOIUMBIE B pa3HbIX (hopMax

O06BéM dacoB 1o dop-
MaM 00y4YeHUs

0P0
1 Obu1ast TPyA0EMKOCTh AUCIUILINHBI 180
2 KoHrtakTHas paboTta 0Oyd4aroumuxcsi ¢ IpernojaBareieM 48
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(o BuIaM y4eOHBIX 3aHATHI) (BCETO)

AynauTtopHas paboTa (Bcero):

48

B TOM YHCJIC:

JIEKI[UHA

16

MMPAKTUYCCKUC 3aHATUSA, CCMUHAPbI

MPAKTUKYMBbI

1abopaTopHbIe pabOTHI

32

B UHTEPAKTHBHOU (hopme

B DJIGKTPOHHOHU (hopme

Breayauropnas pabota (Bcero):

B TOM 4MHCJE, MHAUBHIyallbHas paborta olyuaro-
IIMXCS C PENoJIaBaTeNeM

MOJIFOTOBKA KYPCOBOM paboOThl /KOHTAaKTHasA paboTa

TpyNIOBasi, WHIWBUAyaJbHAS KOHCYJbTALUS U
WHBIC BHJbl y4eOHOH AEATEIBHOCTH, NperycMaTpHuBa-
IOLUE TPYNIIOBYIO UM UHIUBUIYaJIbHYIO paboTy 00y-
YAIOIIMXCS C MPENOo/IaBaTeNIeM)

TBOpUecKas pabota (dcce)

3 CamocrositenpHas pabora o0ydaromuxcs (Bcero)

96

4 TIpomexxyTo4Hasl aTTecTalsi 00y4yaroerocs

Ox3ameH — 1 kypc 1 cemectp

3. Y4eOHO-TeMaTHYeCKUI IJIAH U COJAepP:KaHue JTUCIHUIIUHBI.

3.1 YuyeOHO-TeMATHUYECKHII MJIAH

Tabnuua 5 - Yue6HO-TeMaTHuecKuil mi1aH 04HOM hopMbl 00yueHHUsI

E = Buabl y4eOHbIX 3aHATHIH, BKIIOYAS
E § CaMOCTOSITEIbHYIO Pa0oTy 00yua-
a3 IOIIMXCSA ¥ TPYA0EMKOCTh
= £ (B yacax) ®opMbI TEKY-
Ne Paznen g 2 ay/IHTOPHbIE caMoCTosi- 1Iero KoH-
n/n AUCIUILINHBI 8 = yuyeOHbIe 3aHATHS TeJbHas TPOJIA ycneBa-
BCero | JIeKUHHM | ceMHHaphbl, |Pabora o0y- eMOCTH
npakruye- |Yar0MUAXCH
CKHUe 3aHs-
THS
1. | YcrpoiictBo, Marepua- 29 6 8 20 Omnpoc, oT4ér o
Il U 00OpyJOBaHUE BBITIOJITHEHUH
XUMHUYeCKOl JabopaTo- PaKTUYECKON
pun. [IpaBuna paboTsl B paboThI
XUMHUYECKOH naboparo-
pun. XUMHUYECKHE peaK-
TUBBL: KJaccH(UKaIus,
XpaHeHHe, TOTyICHHE.
2. | OCHOBHBIC XHUMHYCCKHE 30 4 8 18 Ompoc, oT4éT 0
ofepaluu. BBITIOJTHEHUH
MIPAaKTHYECKOU
paboThl
3. | MeToasl OYHCTKH H 28 2 6 18 Ompoc, oT4éT 0
pasziesieHus BEIIecTB. BBITIOJTHEHUH
MPAKTUYECKOU
paboThI
4. | OCHOBBI CTEXHOMETPHH. 28 2 4 20 Ompoc
5. | CrexuoMeTpuyecKue 29 2 6 20 CamocrosiTens-
pacyEThl. Has paboTa IO
pELICHHIO  pac-




E = Buabl yueOHbIX 3aHATHH, BRJIOYAS
S S CaMOCTOSAITEIbHYIO Pa0oTy 00yua-
2 s IOIHMXCSA M TPYA0EMKOCTh
E 2 (B uacax) @ opMBI TeKy-
Ne Paznen g 3 ayJUTOPHbIE CaMoCTOsI- 1ero KOH-
n/n AUCHHUIIINHBI 8 = yueOHble 3aHSITHS TeJbHas TPpOJIA ycneBa-
BCEro | JIeKIMM | ceMHHaphbl, |Pabora oby- €MOCTH
npakruye- |Yal0MUXCH
CKHe 3aHf-
THS
qETHBIX 3aJ1a4
6. | ’K3aMeH 36
Bcero: 1180 16 32 96
3.2. Copeprxanue 3aHATHI 10 BUIAM Y4eOHOIl padoThI
Tabnuma 6 — ConepkaHue TUCHUILIHHBI
Ne HaumeHoBaHue pas-
Conep:xanue
n/n Aeia THCIHUTIINHBI
1 YcrpoiicTBO, MaTepu-

ajibl U 000pyOBaHHeE
XHMHYEeCKOH Jadopa-
Topuu. IlpaBmia pa-
00TBI B XMMHMYECKOI
Jadoparopuu. XHUMH-
YecKue PeaKTHBBI:
KJaaccupuranms,
XpaHeHue,  MOJIy4e-
HHe.

CodepofcaHue JEeKYUUOHHO20

Kypca

1.1.

VYerpoiicTBo, mare-
pHuabl 1 000pyI0BaHHE
XUMUYECKOH  yabopa-
topuu. [IpaBuna pabo-
Tbl B XMUMHUYECKOW Jia-
Ooparopun. XuMUYe-
CKH€ PEaKTHBBI: KJlac-
cudukaus, XpaHeHHe,
MOJTyYeHHe.

1.YcrpoiicTBo, MaTepuainbl U 000pyA0BaHHE XUMUUYECKOU Jabopa-
topun.2. IlpaBuna paboTel B Xxumuyeckoil mabopatopuu. 3. Un-
CTPYKTaX IO TEXHHKE 0€30MacHOCTH: BBOJHBIA MHCTPYKTaX, TEp-
BUYHBIA MHCTPYKTaXX Ha pabodyeM MecTe, BHETIAHOBBIH MHCTPYK-
taxx4.KBanudukaims XUMAYECKUX PEaKTUBOB, B3PHIBOOIACHOCTb,
TOKCHUYHOCTb, IM0OXKapOONacHOCTb, BJIaro-, CBETO- U TEPMOUYYBCTBHU-
TeIbHOCTH.S Xpanenue.6. PaboTa ¢ JerkoBOCIIaMEHSIOIIUMHUCS
xuakoctamu (JIBXK).7. Pabora ¢ MeraminueckuM HaTpueM, Kaiu-
eM, JuTheM, Kaimbiuem.8. Pabora ¢ KOHIEHTPUPOBAHHBIMU pac-
TBOpaMHU KHCTIOT U Ienoyeil.9. Pabota ¢ razamu.

Temul npaxmuquKux/cemuHapCKux 3aHAMUL

11

JlabopaTopnasi pado-
Ta Ne 1. Xumnueckas
nabopaTtopust — obopy-
JOBaHWE W TIpaBUIiIa
pabotel. TexHuka Oe3-
OITACHOCTH.

ObopynoBanue xuMudeckoi nadbopatopun. TexHuka Ge3omac-
HOCTH IpH paboTe B XUMUYECKOH J1a00paToOpuu.

1.2

JlabopaTopHnasi pado-
Tta Ne 2. [lomyueHue
ra3os.

HOHy‘{CHI/IC CO6I/IpaHI/IC n OGH&py)KCHI/IC ra3oB.

OcHOBHBIE XHUMHYeE-
CKHe Onepanuu.

Coodeparcanue 1eKYUOHHO20

Kypca

2.1

OCHOBHEBIE XUMHYECKHE
ONepalnH.

1. OcHOBHBIC XHMHUUYECKHE onepanrn: HArp€BaHHUC, OXJIAXICHHC,
HU3MCPCHHUC TCMIICPATYPhI, BBICYIIMBAHWUC, B3BCIIMBAHUC, U3MCJIb-




n/n

HaumeHoBaHue pas-
AeJia I CHUNIHHBI

Conep:xxanue

4yeHue, pactBopeHue. 2. CriocoObl BIpayKeHHsI KOHIIEHTPALUH pac-
TBOPOB: BECOBbIE U O0BEMHBIE MPOLEHTHI, HOPMAIBHOCTh, MOJISIP-
HOCTb, MOJISLIIBHOCTB, TUTp, B rpamMMax Ha 100 r pacTBOpuUTEIS.

Tembl npakmuyecKux/ceMuHapcKux 3aHamutl

2.1 | JlabopaTopHasi pado- | OCHOBHbIE XMMHUYECKHE OIEpallMM: B3BEIIMBAaHUE, HarpeBaHHE,
Ta Ne 3. OCHOBHBIE | OXJIAKIEHUE, U3MEPEHHE TEMIEPATYpPbl, BBICYIIMBAHUE, WU3MEIIb-
XUMUYECKUE ONEPALINH. | YCHUE.

2.2 | JlaGopaTtopHasi pab6o- | PacueTsl U NpUroTOBIEHHWE PACTBOPOB KHUCIOT, COJICH W IIEIOYeH
Tta Ne 4. Pacuersl u | 3aJJaHHOU KOHIICHTPALIUH.

MPUTOTOBJIEHUE  pac-
TBOPOB.

3. MeToabl OYUCTKH U
pa3ie/ieHusl BellecTB.
Cooepoicanue 1eKyuoHH020 Kypca

3.1 | Meroabl OYUCTKY U Mertoast OYUCTKH u pasneneHust BE-
pasaesieHus BEIIECTB. mectB. 1. Kpucramnmzamnus.2. I1eperonka.3.Bo3ronka.4. OxkcTpakius

. 5.Xpomarorpadus.
Tembl npakmuyecKux/ceMuHapcKux 3aHamutl
3.1 | JlabopaTopHasi pa6o- | OuncTKa U pa3/ieJICHNUE BEIIECTB.
Tta Ne 5. Ouncrtka u
pa3/iesieHue BEIIECTB.

4. OcHOBBI  CTEXHOMeET-
puHu.

Cooeporcanue 1eKYUOHHO20 Kypca

4.1 | OcHoBbl  crexuomeT- | 1.Atom. Xumudeckuii anemeHT. Monekyna. BemectBo. [IpocThie u
pun. CJIOXKHBIE BemecTBa. 2.Metamisl u HeMeTasuibl. 3.Kiaccudukanms

CJIO’)KHBIX BEILIECTB MO cocTaBy. 4.XuMudeckre (HopMyJibl: dMITU-
pUYECKHe, MOJEKYJspHbIE, CTPYKTypHble. 5.CTexuoMerpuyueckas
BaJIEHTHOCTh. 6.EAMHUIBI M3MepeHHus B XUMHU. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE MACChl aTOMOB M MOJIeKyJd.7. Moisb. MossgpHas
Macca. MonsipHblii 00beM. 8. XMUMHUYECKUH 3KBUBAJIEHT 3JIEMEHTA.
DOKBUBAJIEHT U 3KBUBAJEHTHAs Macca CJIOKHOTO BEIIECTBA. 3aKOH
OKBUBAJIEHTOB. 9.XmMmunueckas peakuusa. CTexnmoMeTpuiecKkoe
ypaBHeHHe xumuyeckon peaknuu. 10.Kmaccudukanmss xummue-
ckux peaknuii.11. TernnoBoit 3pdexT XumMuuecKkux npeBparieHui.
TepMoXuMHYECKHe YpaBHEHHS.

Temwi npaKmuQQCKMX/CEMuHClpCKUX 3aHAMUL

4.1

OCHOBBI
pumn.

CTCXHUOMET-

1.Atom. Xumuueckuit anement. Mosekyina. BemectBo. [Ipoctsie u
CIIO’KHBIE BerecTBa. 2.MeTayuibl U HemeTaiwibl. 3. Knaccudukarms
CIIOKHBIX BELIECTB MO cocTaBy. 4.Xumuueckue (HOPMYIIbI: IMIIU-
pUYECKHE, MOJEKYJSpHBIE, CTPYKTypHbIE. 5.CTexuoMerpuueckas
BaJICHTHOCTh. 6.EMUHUIBI M3MepeHHus B XUMUU. AOCOJIIOTHBIE U
OTHOCHUTEJIBHBIE MAacchl aTOMOB U MOJeKyJ.7. Moabs. MonspHas
Macca. Mossipablii 00beM. 8. XUMUYECKUN HKBUBAJICHT JJIEMEHTA.
OKBUBAJIEHT U 3KBUBAJEHTHAs Macca CIOKHOTO BELIECTBA. 3aKOH
SKBUBAJIEHTOB. 9.XuMmnueckas peakuus. CTeXHOMETPHUECKOE
ypaBHeHHe XuMuueckoil peaknuu. 10.Kmaccudukanums xumuue-
ckux peakmuii.11. TenaoBoi GHeKT XUMUIECKUX MPEBPAIICHH.
TepMoxuMuyecKkue ypaBHEHHUSI.

Crexuomerpuueckue
pacyérThl.

Cooepoicanue 1eKyuoHH020 Kypca




Ne HaumeHoBaHue pas-

Conep:xxanue
n/n AeJ1a TUCHUILINHBI
5.1 | Crexuomerpuueckue 1.BplunciieHne MacCoOBBIX J10JIEH 3JIEMEHTOB B CII0)KHOM BEILIECTBE
pacuéTshl. no ero Qopmyse. 2.BpluncieHre MaccoBOW J0IM KOMIIOHEHTOB

CMECH Ha OCHOBE JaHHBIX 3a1aud. 3.HaxoxaeHue MOoJeKyIspHOU
dbopMynbl  BeliecTBA MO  MAcCOBBIM  JIOJIIM  3JIEMCHTOB.
4.YcTaHOBJICHHE MOJICKYJISIPHON (OPMYJIBI Ta3000pa3HOro Belle-
CTBa MO MHPOIyKTaM cropanus. S5.Bbruucienne maccbl (00bEMa)
NPOJIyKTa peakiMy 1O JaHHBIM 3amadd. 6.BbluucieHHe BbIXOJa
MPOAYKTA PEAKIMK B MMPOIICHTAX OT TEOPETUYCCKH BO3MOIKHOTO.

Temuvl npaKmuUECKMX/CeMMHClpCKMX 3AHAMULL

5.1 | JlaGopatopHasi pa6o- | Onpenenenre GopMysIbl BEIIECTBA MO JAHHBIM 3JIEMEHTHOTO aHa-
Ta Ne 6. Onpenenenue | nu3a. Pemenune 3aau.

(dbopMyIbI BemiecTBa 1Mo
JAHHBIM ~ 3JIEMEHTHOI'O
aHaJu3a.

5.2 | JlabopaTopuasi pa6o- | OnpenencHue GopMyJbl BEIMIECTBA 1O MPOIYyKTaM cropaHus. Pe-
ta Ne 7. Onpenenenue | meHue 3aaad.

(dbopMyIIBI BemecTBa 1O
MIPOJYKTaM CrOpaHusl.

5.3 | JlabopaTopuasi pa6o- | OnpeneneHue BBIX0/a MPOAYKTa peakiuu. Pemenue 3amay.
Ta Ne 8. Onpenenenue
BBIXOZa TPOIYKTa pe-
aKIIUU.

4 IlopsAIOK OLCHMBAHHUS YCIIEBAEMOCTH U C(POPMHUPOBAHHOCTH KOMIIETeHUHMH 00y4alo-
1Ierocsi B TeKylei U MpoMe;KyTOYHOM aTTeCTAlMU.

Jl1sl IOJ0KUTENbHOM OIIEHKH IO pe3ysibTaTaM OCBOCHMS JUCLUIUIMHBI 00yuaromeMycs HeoO-
XOJUMO BBIITOJIHUTH BCC YCTAHOBJICHHBIC BU/IbI y‘~I€6HOI>i pa60Tr,1.

Tabnuma 7 - banmibHO-peUTHHIOBAs OLEHKA Pe3yJIbTaTOB yuyeOHON paboThl 00yYaromIUXCs MO
BujaM (bPC)

VYuebHast pado-| Cymma | Bunel u pesynbraTsl OreHka B aTTecTallu Bamer
Ta (Buabl) | 6auioB | yueOHOM paboThl

1 cemecTp
Texymias 80 |[[Tocemenue 3ansTuii|10 6ammoB 3a 100%  mocemenne| 0-10
yueOHast pabo- (HamM4uMe  KOHCIIEK-|ayJAMTOPHBIX 3aHITHH
Ta B CEMECTpe TOB JIEKI[MH, BBIIOJI-
(ITocemenue HeHHe J1a0. pador)
3aHATHN 1o 3amuTta Jaboparop-|2 6ajiia 3a 0hOPMIICHHYIO B COOT- 0-32
pacnucaHuio | HBIX paboT (16 pa-|BeTcTBUU C TPeOOBAaHHSIMHU W 3allU-
BBITIOJTHCHHE 60T). HIEHHYTO JTabopaTopHyto paboTy
3a/IaHMH )

CPC  Bemmonnenue|18 6anoB 3a rpamotHoe u yerkoe| 0-18
WH/IMBUIYAIBHOTO  [M3JI0KEHUE TIOHSATHITHOTO armapara

3aaHus
Hroro no tekyuieii padore B cemecTpe 0-60
[TpomexyTou- 40  |Teoperuueckuii Borpoc|2() §aJIOB 32 TEOPETUYECKUN BO- 0-20
Has aTTecTalus pocC
(3auer ¢ oueH- [Mpuknanxoe 3amanue |20 6aa10B 3a IPaBUIFHO BBHIIOJHEHHOE 0-20
Koﬁ) 3aJaHUE
Hroro 3a hx3aMeH 0-40




YuebHas pado-| Cymma | Bumsl u pe3yabTaTsl OrnieHka B aTTeCTalluA baer
Ta (Buapl) | OamoB | yueOHOM paboThI

1 cemectp

CymMapHasi OleHKa 10 JUCHHUIIJIMHE: CyMMa OaJIJIOB TEKYIIEH U MPOMEXYTOYHOM aT-
TeCTalluu 51-100 6.

[epeBon 6amtoB u3 100-0anapHOM mIKaIbl B OyKBEHHBIH SKBUBAJICHT 3a4ETHOM OLIGHKU

Cymma 6aj1s10B OrMmerka BykBeHHbI SKBUBAJICHT
AJIS TMCHMILJIMHbI
86 — 100 5 O1innyHO
66 — 85 4 Xopo1io
51-65 3 Y 1OBIETBOPUTEIIHHO
0-50 2 Hey1oBIeTBOPUTENHHO

5 MarepuajibHO-TeXHHYECKOE, IPOrPaMMHOE U YueOHO-MeTOoAnYecKoe odecreyeHne
AUCIHUIJIMHBI.
5.1 YueGnas aureparypa

OcHoBHasi yueOHast IUTEPATypa
1. Pribansuenko, M.B. DnemeHTapHble XUMUYECKUE ONIEPALMU [TPU IOCTAHOBKE XUMUYECKOTO
JKcrepuMenTa: yueoHoe rmocobue: [16+] / M.B. Pribanbuenko, E.M. basu, E.C. Measenesa; FOxHbIit
denepanbHbIi yHUBEpcUTeT. — PocToB-Ha-/lony; Taranpor: KOxHbIH QenepaibHbIil yHUBEPCHUTET,
2019. - 110 c. : un., Tabim., cxeM. — Pexxum ocTymna: mo nojanucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=598603 (nata oopamenus: 10.11.2020). — bu6-
auorp. B kH. — ISBN 978-5-9275-3322-0. — TekcT: 3J€KTPOHHBIA.
2. Pribansuenko, U.B. Metoab! uamepenust pu3snKo-XxuMUYECKUX BETUYHUH IIPU BBIIOJHEHUH XU-
MHYECKOTr0 IKCIepuMenTa: yuebHnoe nocooue: [16+] / M.B. Peibanbuenko, E.M. basH,
E.C. Mensenesa; FOxHbil henepanbHblil yHuBepcuTeT. — PoctoB-Ha-/{ony; Taranpor : FOxHbIi de-
nepanbHblii yHuBepcuteT, 2019. — 118 c.: ni., Tabu., cxeM. — PexxuM gocTyna: no noamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=598604 (nata oopamenus: 10.11.2020). — bu6-
auorp.: ¢. 113. — ISBN 978-5-9275-3249-0. — TekcT: 27€KTPOHHBIMH.
3. [Tannues, C.A. MaTemaTtuueckue CTpyKTypHbIE MOJIETN B XUMUU: yueOHOe nocooue: [16+] /
C.A. [Tannues, JI.IL. [Tanuuesa, C.C. BonkoBa; TroMeHCKUI TOCyAapCTBEHHBIA YHUBEPCUTET. — T10-
MeHb: TroMeHCKui rocy1apcTBeHHbIN yHuBepcuret, 2018. — 266 c.: ni. — Pexxum goctyna: rno noj-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=567617 (nara oOpameHus:
10.11.2020). — bubnuorp. B ka. — ISBN 978-5-400-01222-8. — TekcT: 31EKTPOHHBIH.

JlonoiHUTeILHASA y4eOHAas JUTepaTypa
1. TuBanoBa, JL.I'. JleMOHCTpaliMOHHBIN KCIIEPUMEHT B XUMHHU: yuebHoe nocodue / JI.I'. Tubanona,
T.1O. Koxyxosa, C.II. ['oBopuna. — KemepoBo: KemepoBckuii rocyrapctBeHHbIN yHUBepeuTeT, 2010.
— 86 ¢. — Pexxum noctyna: mo noamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=232816 (nata oopamenus: 10.11.2020). — ISBN
978-5-8353-0992-4. — TekcT: IeKTPOHHBIH.

5.2 Marepua/jibHO-TEXHHYECKOE U MPOrpaMMHOe ofecrnedeHue TUCHUTLINHBI.
VYyeOHbIC 3aHATHUS TT0 TUCIUIUIMHE TPOBOAITCS B yueOHBIX aynutopusx HOU Keml'V:

335 YuebHas ayauTopusi is IPOBEICHHUS:

- 3aHATHH JICKIIMOHHOT'O THUIIA,

Cnenunanu3upoBanHas (yueOHasi) MeOeJIb: JOCKAa MEJIOBasi, CTOJIbI, CTYJIbSI.
OO6opynoBaHue: nepeHocrHoe - HOyTOyK, MPOEKTOP, IKpaH.

Hcnoan3zyemoe nporpammuoe odecnevenune: MSWindows (MicrosoftimaginePremium 3
year mo cyOmuiieHsnoHHoMy goroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBoboano pactpoctpansemoe [10).

NurepHer ¢ o6ecnedenuem gocryna B JUOC.
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337 JlabopaTopusi xXuMuu. Y4ueOHas ayTUTOPHS IJIs TPOBEACHUS:

-3aHATUI 1Ta0OPaTOPHOTO THIIA;

- TPYTIOBBIX U UHIAUBUYaTbHBIX KOHCYJIbTAIUI;

- TEKYILEro KOHTPOJIS ¥ IIPOMEKYTOYHOU aTTeCTallH.
Crnenuaau3upoBanHas (yuyeOHasi) MeGesib: JIOCKa MEJIOBasi, CTOJIBI JIAOOPATOPHBIE, CTYJIbS,
PaKOBHHBI, BBITSHKHOH 1IKa(), 1EMOHCTPAIIMOHHBIN CTOJL.
O0opynoBanue AJisl Npe3eHTALMU Y4eOHOr0 MaTepuasia: nepeHocHoe - HOyTOyK, IPOEKTOop,
JKpaH.
JlabopaTopHoe 000opy10BaHue U MaTepUaJbl: OJIPUMETDP, aHAIUTUYECKUE TPUOOPHI, BECHI,
TEPMOCTAT, XOJIOAWIBHUK, PEOCTAT, aKBATUCTUIIATOP, MaTEpUAIIb JJIsl IPOBEACHUS TabopaTop-
HBIX paboT (KoJObI, MPOOUPKHU U Apyras XUMHUYECKas MOCy/Aa), peaKTUBBI JUJIsl IPOBEICHUS Jia-
6oparopHbix pabot, PH-metp, pedpakromerp, anmapar s NPOBEICHHUS XUMUYECKUX PEaK-
i, annapar Kumma, npubop [Uis ONBITOB [0 XUMHUHU C JIEKTPUUYECKHUM TOKOM (J1abopaTop-
HBIN), TPUOOP LIS TOTYUYEHUS TaJIOUJO0ATKAHOB JEMOHCTPAIIMOHHBIH, YCTAHOBKA IS TIEPETOH-
KU BEIECTB.
YueOHo-HarusiAHbIe Mocodusi: Habop «I'MA - JlabopaTopust mo xumum», cteHasl «llepuo-
nu4dHas cucteMa MeHzeneeBa» U Ipyrue.
Hcnoab3yemoe nporpammuoe obecnieuenne: MSWindows (MicrosoftimaginePremium 3 year
no cyonuueHsuoHHomy goropopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBob6oaHo pacmpoctpansiemoe [10).
HutepHet ¢ ob6ecnieuenuem gocryna B JUOC.

5.3. CoBpeMeHHbIe IpoeccuoHAIbHBbIE 0a3bl JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE

CHUCTEMBI.

=

IMopTan GyHIaMEHTATFHOTO XUMHYECKOT0 oOpasoBanust Poccuu - http://www.chemnet.ru

2. Mup xumun. KpaTkuii kypc xumuu, 6norpadui XMMHKOB, CTaThH, BEIIECTBA, OTBITHI, My3€H.

OO6nacTi XMMUU: OpraHNYecKas, aHATUTHIeCKasi, SKOXUMHUS, HeTeXUMHUS, TEPMOXUMHUSL. -
http://chemistry.narod.ru
bubnmoreka xumudyeckoro (akynprera MI'Y - http://www.chem.msu.ru/rus/library/welcome.html

w

4. DnexTpoHHas OMOJIMOTEKA MO0 XUMHHU U TeXHuKe - hitp://rushim.ru/books/books.htm

6 Huble cBeeHUs U (MJIM) MATEPHAJIBI.
6.1.IIpuMepHbIe TeMbl MHCBMEHHBIX Y4eOHBIX padoT
Tembl pedepaToB:
3aKOHBI CTEXMOMETPUU
CrexuomMeTrpuyueckast KOHIEHTPALUS
[TonsiTHE CTEXMOMETPHUH.
CrexuomMeTpus U Kilaccu(uKalys TBEPAbIX BELIECTB

Crexuomerpus coenunennii c H, F u O
CTexnuoMeTpruIeCKre 3aKOHBI M KOHIICTIIIUA aTOMU3Ma
CrexuoMeTpruiecKue pacueTbl B XUMUHU

Noa k~owhE

6.2. [IlpumepHbIe BONPOCHI M 3aaHus / 3a1a4M JJIsl IPOMEKYTOYHON aTTeCTANUH

Tabanna 9 - IlpuMepHbIe TeopeTHYECKHE BONPOCHI U NMPAaKTHYeCKHe 3aJaHHUA / 3a1a4H K

NPOMEKYTOYHOMY KOHTPOJII0

/ 3aaun

Pa3}_ICJ'II)I 1 TCMbI HpI/IMepHLIC TCOPCTUICCKHUC BOIIPOCHI HpI/IMepHLIC MPAKTUYCCKUC 3alaHNA

1 cemecTp

YcrpoiictBo, Ma- | 1.YerpoiicTBo, Marepuansl U 000pya0-
Tepuaiasl M 000- | BAaHUE XUMHYECKOU JTAOOpATOPUH.
pynoBanue  xu- | 2. [IpaBuna paboThl B XMMHYECKON J1a00-
MHUYECKOW 11a00- | paTOpHH.
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paropuu. IlpaBu-
na paboThl B XH-
MUYeckoil s1abo-
paropun. XHUMU-
YeCKHUE peaKTH-
BBI: Kiaccuduka-
1us, XpaHEHHe,
MOJTyYCHHE.

3. MHCTpyKTaX MO TEXHUKE Oe30macHo-
CTU: BBOJHBIM MHCTPYKTaXX, NEPBUYHBIN
MHCTPYKTaX Ha pabodyeM MecTe, BHeEILIa-
HOBBII UHCTPYKTAXK

4 Kpaynukanusi XUMHYECKUX PEaKTH-
BOB, B3PBIBOOMACHOCTb, TOKCUYHOCTb,
[10’KapOoONacHOCTb, BJIaro-, CBETO- U TEp-
MOYYBCTBUTEIILHOCTb.

5 XpaHeHHE PEaKTUBOB B XHUM. Jiabopa-
TOPHH.

6. PaGora ¢ 1erkoBOCILIAMEHSIFOIIIMMUCS
skunkoctsmu (JIBXX).

7. Pabota ¢ METANIMYECKUM HATPUEM,
KaJIUeM, JTUTUEM, KaJIbI[UEM.

8. PaboTa ¢ KOHIIECHTpUPOBAHHBIMH pac-
TBOpPaMU KHCJIOT U IIEJIOYEH.

9. Pabora c razamu.

OCHOBHEBIE
MUUYECKUE
pamumu.

XH-
OI1C-

1. OcHOBHBIE XUMHYECKHUE OTIepa-
[[UU: HarpeBaHUe, OXJIAXKICHHUE.

2. OcHOBHBIE XUMHYECKHUE OTepa-
[[UU: U3MEPEHUE TEMIIEPATYPHI.

3. OcHOBHBIE XUMHYECKHUE OTIepa-
[[UU: BBICYIIMBAHUE.

4. OcHOBHBIE XUMHYECKHUE OTepa-
[[MU: B3BEILIMBAHUE.

S. OcHOBHBIE XUMHYECKHUE OTIepa-
[[UU: U3MEJTbUCHUE.

6. OcHOBHBIE XUMHYECKHUE OTepa-
I[UU: PAaCTBOPEHUE.

MeToabl OUYUCTKH
u paszaeieHus
BEIIECTB.

1. Kpucrannmzanus.
2.Ileperonka.
3.Bosronka.
4.9kcTpakuusl.
5.Xpomatorpadus.

OCHOBBI CTEXUO-
METpPHUH.

1. Crexuomerpusi. OcHoBHble CTexuo-
METPUYECKUE 3aKOHBI.

2.Atom. Xumuyeckui snemeHT. Moie-
kyna. BemectBo. IIpocTeie u cioxHBIE
BEIIECTBA.

3.Knaccugukaius BemecTs Mo COCTaBy.
4. Xumuueckue (OPMYINBL:  SMIHUpPUYE-
CKHE, MOJIEKYJIIPHBIE, CTPYKTYPHBIE.
5.Crexuomerpuyeckas BaJlEHTHOCTb.
6.Eqununibl m3aMepenus B XumMuu. A06co-
JIOTHBIE U OTHOCUTENBHBIE MacChl aTo-
MOB U MOJieKysd. Moabs. MossipHas macca.
MounsipHblii 00beM. XUMUYECKHI SKBH-
BAJICHT 2JIEMEHTA. DKBUBAJICHT U 3KBHBA-
JIEHTHAsI Macca CJI0KHOTO BELIECTBA. 3a-
KOH 3KBHBAaJICHTOB.

7.Xumnyeckass peakuus. CTeXuomerpu-
YECKOE YpPAaBHEHHME XUMHUYECKOM peak-
LUU.

8. Kiaccudukanmss XuMHIeCKUX PEaKIIHii.
9. TemoBo#t 3¢ (eKT XUMHUYECKUX IIpe-
BpaieHuil. TepMoXHUMUYECKHE YypaBHE-

1.BbluncnanTe, kakaa wmacca
Mean HeobxoauMa AN pe-
aKUMM C N3ObITKOM KOHLIEH-
TPUPOBAHHOW CEepPHOM KUC-
notbl (H2S0O4 koHu.) ansa no-
nyyeHmna 2,1 nutpa okcuaa
cepsl (IV) (SO2) (HopmanbHble
yCcnoBus). MpakTrnyeckmin
BbIX04 okcmaa cepbl  (IV)
(S02) peakunm 94 %.

2.Kakon obbem 3aHMMaeT
okcmg asota 4 (NO2) (npwm
HOpPMa/bHbIX yC/10BUSIX)
maccon 460 rpamm?

3.Mpn B3ammogeinctenm 110
rpamm  6eH3ona (C6H6) ¢
xnopom (ClI2) nonyyeH xnop-
6eHson (C6H5CI). Kakas
npakTuyeckasas Mmacca XJop-
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HU.

6eH3ona (C6H5CI), koTOpbIN
06pa3oBancyd, Koraa BbIXOZ
npoaykTta peakunm 70 %.
4.CKoNIbKO conn obpasyeTcs
B rpamMmMax npuv B3anMogeu-
cTBUU 44,8 NNTPOB aMMKaka
(NH3) n 33,6 nntpoB xi0po-
Bogopogza (HCI).
5.Bbluncnnte MONAPHYHO
MacCy 3KBKMBa/ieHTa [ByXBa-
NIeHTHOro MeTanna N Haso-
BUTE ero, eC/I U3BECTHO, YTO
npn 3/1eKTponn3e pacrteopa
xjiopuga >3TOoro MeTtanna B
TeyeHMe 2 4acoB MpU TOKe
cumnonm 2,5 A Bblgenmnocb
19,33 rpamm metanna. Co-
CTaBbTe CXeMy 3J/IeKTPOJIN3a
conn.

6.PaccunTtatb MaccoByr f0-
N0 3/1IEMEHTOB B COejViHe-
HUN HUTpaT 6apus
(Ba(NO3)2).

Crexuomerpuye-
CKHE pacCYETBhl.

1.Beruncnenne MacCOBBIX JTOJICH dIeMEH-
TOB B CJIO)KHOM BEIIECTBE IO ero Gopmy-
JIe.

2.Breruncinenne MaccoBOil JIOJIM KOMIIO-
HEHTOB CMECH Ha OCHOBE JAHHLIX 3aja-
Yu.

3.HaxoxneHue MoseKyIsipHON (HOpMYJIbI
BEIISCTBA IO MACCOBBIM JIOJISIM DJIEMEH-
TOB.

4.YcTaHOBJIEHHE MOJEKYISIpHON Qopmy-
JIBI TA3000pa3HOTO BEIECTBA IO MPOAYK-
TaM CrOpaHus.

5.Boruncnenue maccol (00bEMa) MPOayK-
Ta peaKlyH MO JAHHBIM 3a/1a4u.
6.Brruncienne BbIxo/a MpoOIyKTa peakiiui B
MMponcHTax OT TCOPECTUICCKU BO3MOKHOI'O

1.PaccuunTaiiTe Kakoe KOJIUYECTBO
xnopuna kxanbims (CaCl2) obpa-
3yeTcs B pe3yJbTaTe B3anMMOJICH-
ctBus okcuaa kanbiusa (CaO) ¢
cosstHOM kucnoTort (HCl) maccoi
146 rpamm.

2.Yemy paBHa Macca yTapHOTO
raza (CO), ecniu ero o0beM paBeH
10 nuTpoB.

3.Ilpu pacTBOpeHHMH B KHCIOTE
MeTaina maccor 11,9 rpamm BbI-
JIEUICS BOAOPOJ oObeMoM 2,24
auTpa (HOpMallbHbIE YCIIOBUS).
4Yemy paBHa OKBUBaJCHTHAS
Macca mertamwia ( MakB) u ¢ak-
TOp DSKBUBAJCHTHOCTH MeTalia
(f>kB).

5.Beruncnute 00beM yTIIEKHCIIO-
ro raza (CO2), KOTOpbIil MOKHO
NoJIlyunTh u3 Mpamopa u 200
rpaMM pacTBOpa a30THOH KHCIO-
1 (HNO3), MaccoBast gomsi Kuc-
J0ThI B KoTOpom 0,63.

6.K kakomy 00BEMY BOJIBI ClETy-
eT 100aBUTh | MUUIUIUTP COJISI-
Hoit kucnotel (HCI) ¢ MomsipHoit
koHneHTpanuei 0,1 mMonb/n, dro-
061 moTyunTh pactBop ¢ pOH 11?
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CocTaBHUTEND.
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..... HocoB A.JI.

(Ppamunus, unuyuanst u dorxcrocms npenodasamens (eii))



