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1.11leab AMCHMIIMHBI.
B pesynbrare 0cBOCHHUS JaHHOW AUCHUIUIMHBI y 00y4YalOIerocs: JOJKHBI ObITh C(HOPMUPOBAHBI
KOMITETEHIIMM OCHOBHOM TTpodeccCHoHaIbHON 00pa30BaTebHOM TpOrpaMMBbl OaKaiaBpuara:
MK-1
®opmupyemMble KOMIIETEHIIUH
Tabmuna 1 - @opMupyemble IUCHUILTHHON KOMIIETCHIUU

HanmenoBanue BUJa | HammeHoBaHUE Kox u HazBaHue KOMIIETEHIINHT
KOMITCTCHITUH
(yHusepcansuas, KaTeropun (rpymmbr)
obwenpogeccuoHanvras, KOMIIETECHIINN
npogheccuonanvras)
npodeccuoHanbHast buonorus u Xumust [IK-1 CrnocoOeH mNpuUMEHSTh 3HAHHS B

o0yacTu OMONOTHH U XUMUU ISl PEIICHUS
NMPUKJIAJHBIX  3aJa4  00pa3oBaTeIIbHON
NIEATEIILHOCTH

NHaAuKATOPHI J0CTHKEHUST KOMITEeTeH Uil
Tabnuna 2 — MTHAMKATOPBI AOCTHXKEHHsI KOMIETEHIINH, (hOpMUpyeMble TUCIUIUTMHOM

Kon u Ha3BaHue | MHaukaTopbl JOCTHKEHMS | JIMCIIUILIINHEI u MPaKTUKH,
KOMITCTCHITUN komreTeHiuu mo OITOI dbopmupyromme KOMIICTECHITUIO
OIIOII
[1K-1 Cnoco6en npumensts | [IK-1.2 O6manaer HaBbikamu | 51.0.09 Metoasl uccnenoBaHus B
3HaHHUA B 00JIaCTH HCITOJIb30BAHUS B | JEATEIBHOCTH IIeJarora
OMOJIOTHU M XUMUH IS npodeccuoHaIbHOM b1.0.11.01 IuTomorus ¢ ocHOBaMu
peureHus NpuKiIagHbIxX o0pa3oBaTeNnbHOI THCTOJIOTUH U SMOPHONOrHH
3a1a4 00pa30BaTENbHOM JESATENBHOCTH 51.0.11.02 3oonorus
JEATENLHOCTH CHCTEMATH3UPOBAHHBIX 51.0.11.03  boranuka ¢ ocHosamnu
TeOpeTHYECKHX - MI/IKpO6I/\IIOJ'IOFI/II/I u (uznonorun
MPAKTUYECKUX snanmif | Do
b1.0.11.04 Araromus delloBeKa
XUMHHCCKHAX HAYK 51.0.11.07 OO01mast 3xoiorus
b51.0.11.06 ®usuonorus deioBeka M
JKNBOTHBIX

b51.0.11.08 buoxumus
b1.0.11.09 Monekynspnas Ouonorus

1 F€HETHKA
b1.0.11.10 Teopus »BOMIOITINH
b1.0.11.05 ITouBoBeneHME C

OCHOBaMH 3eMJIC/ICIIUS

b1.0.12.01 OcHoOBBI CTEXHOMETPHUH
U XUMHY€eCKOI0 IKCIIEPUMEHTA
b1.0.12.02 Ob6was u HeopraHuyeckas
XUMHUS

b1.0.12.03 Oprannueckass XuMHAS H
OCHOBBI CyNIPaMOJICKYJISIPHOM XUMHUHU
b1.0.12.04 duznueckas u
KOJUTOWTHAST XUMUS

b1.0.12.05 AnanuTtudeckast XuMust
b1.0.12.06 OcHOBBI MUHEpPATIOTHHM W
KPUCTAJUIOXUMHUHN

b1.0.12.07 IlpuknagHas XdMHS H
OpPraHMYECKHIA CHHTE3

b1.0.12.08 Xumust
BBICOKOMOJIEKYIISIPHBIX COETNHEHHH
b1.0.13 Meronuka oOy4yeHuss w
BOCITUTAHUS 110 MIPOPIITIO OUOTOTHS
b1.0.14 Meroauka oOydeHUs H
BOCITUTAHUS 110 POQUITIO XUMUS
b1.B.02 ®usuyeckas reorpadust
b1.B.03 Buoreorpagus

b1.B.04 DOkonorus pacTeHUd W
YKUBOTHBIX




Kon U
KOMIICTCHIIUN

Ha3BaHUC

WHukatopsl TOCTHIKEHUSI
koMmnerenruu mo OITOIT

JMCIUITIINHBI " NPaKTHKH,
dopmupyromme KOMIIETEHIINIO
OIIOIT

b1.B.05 DBomonnonHas (GU3HONIOTHS
b1.B.06 OCHOBBI TOKCHKOJIOTHH
b1.B.07 XuMus TIePEXOTHBIX
3JICMEHTOB

b1.B.08 Xumudeckuii SKCTIEpUMEHT B
IIKOJIC

b1.B.JIB.01.01 [Ipodpunakrrka
BPCIHBIX MPUBBIUCK U (OPMUPOBAHUE
3I0pOBOro 00pa3a KU3HH
b1.B.JIB.01.02 buonorus mojma wu
PENPOAYKTUBHOE 3I0POBhE
b1.B./1B.02.01 Xwumust OGHOIOTHYECKH
AKTHUBHBIX BEILECCTB

b1.B.JIB.02.02 IIpupoausie u
CHHTETHYCCKUE aHTHOKCUAAHTEI

B2.0.01(Y) O3HakoMUTEIbHAS

IIPaKTHKA. 3HaKOMCTBO c
o0pa3oBaTeNbHON OpraHu3aIuen
Bb2.0.02(Y) [IpoekTtHO-
TEXHOJIOTHYecKas MPaKTHKA.
Y4eOHo-HcCIe10BaTENbCKAs u
MIPOEKTHAsI JeSTeNIbHOCTD
IITKOJIbHUKOB

Bb2.0.05(IT) TexHomornueckas
(IPOEKTHO-TEXHOJIOTUYECKas)
MpaKTHKA. VY4ebHo-
UCCIIeIOBATENIbCKass M MPOEKTHAs
NeSITeNIbHOCTh IIKOJIbHUKOB

b2.0.06(I1) [Tenaroruyeckas
npaktuka. OCHOBHas 1IKOJIa
b2.0.07(I1) [Tenaroruyeckas

npaktuka. Crapias mkosa
B2.B.01(Y) TexHonoruueckas

MPaKTHKA

B2.B.02(Y) TexHonoruueckas
MpaKTHKa. [IpakTuka o
CUCTEMATUKE pacTeHui u

300JIOTAH TTO3BOHOYHBIX
B2.B.03(VY) TexHomornueckas
MpaKTHKa. [IpakTuka o
IIOYBOBEICHUIO C OCHOBaMH
3eMIIEACTUS

B2.B.04(Y) TexHonoruueckas
npakTuka. KoMiuiekcHas mpakTuka
MO0 XUMHUH

B2.B.05(Y) TexHomornueckas
npaktuka. KoMiuiekcHas mpakTuka
110 OMOJIOTHH

b2.0.08(I1x) [Tpenaumiomuas
MpaKTUKa

Bb3.01(I") logroroBka k cmaye u caada
rOCYJJApCTBEHHOTO DK3aMeHa

b3.02(J1) Bemomnenne w  3amwmra
BBIITYCKHOM KBaTM()UKATMOHHOM
paboThI




Kon U
KOMIICTCHIIUN

Ha3BaHUC

Nuankatopel
kommerenuu mo OITOIT

JOCTHIXCHHUA

JMCIUITIINHBI " NPaKTHKH,
dopmupyromme KOMIIETEHIINIO
OIIOIT

OT/.02 ®u3nonorus KUBbIX CUCTEM

3HaHus, yMeHusl, HaBbIKM (3YB) no nucuuminHe
Tabnuia 3 — 3HaHus], yMEHWsI, HABBIKU, POPMUPYEMBIC TUCITUTUIMHOMN

Kon u Ha3BaHue | MHaukaTopbl AocTWKeHUs | 3HaHMs, YyMeHus, HaBbliku (3YB),
KOMIIETCHITUH KOMIIETEHIIHH, (dbopMupyeMble TUCITUTUTHHON
3aKpeIICHHBIC 3a
U CLUILINHON
ITIK-1 Cnocoben IK-1.2 Ob6nanaer 3namo:
NPUMEHSTh 3HAHUS B HaBBIKAMHM W CIIOJIb30BaAHMS - OCHOBHBIE TTOHSATHS KJIACCUUECKON
obJsacTy OMOJIOTHH U B poeCCHOHANTBHON | U PUBNIECKON XUMUU;
XUMUU JUIsl peLIeHUs o0Opa3oBaTenbHOMI - (QyHOaMEeHTalbHBIE  3aKOHBI,
MPUKJIATHBIX 3a/1a4 NEATEIIBHOCTH SBJICHUSI W  TIPOLIECCHI, H3ydaeMble
00pa3oBaTEbHOM CUCTEMATU3UPOBAHHBIX XUMUEH;
JIeITeIIbHOCTH TEOPETHUCCKUX u - cnenuUYECKyr0 XHMHUYECKYIO
MPaKTUYECKUX 3HaHUH | TEPMUHOJIOTHIO;
XUMUYECKUX HAYK - METOIUKHU BBITIOJTHCHHS
1ab0pPaTOPHO-TIPAKTHUECKUX u
AKCTICPUMEHTATBHBIX XUMHYECKUX
HUCCIEIOBAHUM.
Ymemsn:

- JIOCTYITHO OOBSICHATH OCHOBHBIE
XAMHAYECKHE TEPMHUHBI, TOHATHUS U
3aKOHBI, aCCOIIMUPOBAHHBIE C 00JIACTHIO
U3yUYCHUS,

- IJIaHUPOBATb BBITIOJIHCHUEC
71a00paTOPHO-TIPAKTUIECKUX u
SKCIICPUMCHTAJIbHBIX XUMHUYECCKUX
HCCIIECIOBAHNM;

Bnaoemy:

- OCHOBHBIMHM XHMMHWYECKUMH U
(bI/I3I/I‘IeCKI/IMI/I INOHATUAMH, 3HAHHUAMHU
3aKOHOMEPHOCTEHN XUMHUYECKUX
MPOLIECCOB U SIBJICHUI;

- cnenu(puKoil METOTUK BBINOJIHEHUS
1ab0pPaTOPHO-TIPAKTHYECKUX u
9KCIEPUMEHTAIBHBIX UCCIEIOBAHUM.




2 O0béM ¥ TPYI0EMKOCTD TUCHHUILINHBI 10 BUAAM Y4eOHbIX 3aHATHI. PopMbl

MPOMEKYTOYHOI aTTeCTAlMHU.

Tabnuna 4 — O0beM U TPYAOEMKOCTh AUCIUTIIMHBI IO BUJIaM YICOHBIX 3aHITHIA

OOmiast TpPylLOeMKOCTh ¥ BHUABI yueOHOH palboThI IO

O06BEM Yacos 1o
dbopmam oOydeHus

JTUCIUILIMHE, IPOBOJIMMBIE B pa3HbIX (hopMax

0P0

1 O6mas Tpy10eMKOCTh T CIUTIITHHBI

180

2 KonrtakTHas pabora 0OydyaloUIMXCsl C IPerojaBaTeieM
(o BuIaM y4eOHBIX 3aHSTHIT) (BCETO)

48

AynuTopHas paboTa (Bcero):

48

B TOM YHCJIC:

JIEKI[UHA

16

MPAKTUYCCKUC 3aHATHUS, CCMUHAPBI

MPAKTUKYMBbI

1ab0paTopHbIE pabOTHI

32

B HHTEPAKTHBHOU hopme

B JICKTPOHHOU (hopme

Bueaynutopnas pabota (Bcero):

B TOM  4YHCIe, WHIUBUIyaJbHas  paboTa

00y4JaronmMXxcs ¢ mpernoaBaTeaeM

MOATOTOBKA KYPCOBOM pabOTHI /KOHTAKTHAs paboTa

TpyNIoOBas, WHAWBHUAyallbHAs KOHCYJIbTAMS U
WHBIE BU/IBI yaeOHOU JIEATENHHOCTH,
pelyCMaTPUBAIOIINE TPyTIOBYIO 1580071
UHIMBUIYATBHYIO o0yJaronuxcs c
npernoaaBarenem)

pabory

TBOpYecKas pabora (3cce)

3 CamocTosTenbHast paboTa o0ydaromuxcs (BCero)

96

4 TlpoMexxyTouHasi aTTecTalus 00yJaromerocs

Oxs3ameH — 1 kypc 1 cemectp

3. Y4eOHO-TeMaTH4eCKHUI IVIAH U COAePKAHUE JAHCHMILJIMHBI.

3.1 YuyeOHO-TEeMAaTHUYECKHI IIJIAH

Tabnuna 5 - YueOHO-TeMaTUYeCKUi TUIaH 09HOU popMbl 00yUeHUs

2 Buabl yueOHBIX 3aHATHH, BKJIOYAs
= S CaMOCTOSITEJILHYIO PadoTy
% é g o0y4yawmuxcsi 4 TPYA0€MKOCTh
Ql
S g 3 (B uacax) @opmbI
Ne Pa3nen C =< TeKyLIero
< ayJAuTOpPHbIE camMocTosiTe
n/n AUCHHUTLTHHBI . KOHTPOJIs
B y4yeOHbIe 3aHATHA  |JbHAs
ycneBaeMoCTH
BCEro | JIEKIMM | ceMHHaphbl, |padora
npakTHyeck |00y4aromux
ue 3aHATHA |CH
1. | YcrpoiicTBo, 29 6 8 20 Omnpoc, oT4ér o
MaTepuabl u BBITIOJTHEHUH
obopyaoBaHue MPaKTHYECKOU
XUMHYECKON paboThI
naboparopun. [IpaBuna
paboTel B XUMHYECKOU
nabopaTopHH.
XHUMHYECKUE PEAKTUBBIL:
Kiaccuukanms,
XpaHeHUE, MOTYICHHE.
2. | OCHOBHbIE XMMHUYECKHE 30 4 8 18 Onpoc, oT4éT 0




2 Buabl yueOHBIX 3aHATHH, BKJIKOYAs
= § ] CaMOCTOSITEJIbLHYIO padoTy
g E >§ o0yyaromuxcs ¥ TPyA0EMKOCTh ®
S 2 3 (B yacax) OpMbI
Ne Paznen ©C =53 TeKYILEero
n/n AUCHHUILTHHBI & 4YAUTOPHBIE camocrosre KOHTPOJIA
b= yuyeOHbIe 3aHATUA  |JIbHAs
ycneBaeMoCTH
BCEro | JIeKIuM | ceMuHapel, |padora
npakTH4eck |00y4aromx
e 3aHATHA |CH
OTepalnH. BBITIOJTHEHUH
MPAaKTUYECKOMN
paboThI
3. MeToapl OYUCTKH H 28 2 6 18 Onpoc, oTtuér o
pa3eneHrs BeeCTB. BBITIOJTHEHU U
MPAaKTUYECKOMN
paboThl
4. | OCHOBBI CTEXHOMETPHUH. 28 2 4 20 Onpoc
5. | Crexuomerpuueckue 29 2 6 20 CamocrosiTensH
pacyEThI. as paborta 10
peLIeHUI0
pacYETHBIX
3aj1a4
6. | 9K3aMeH 36
Bcero: 1180 16 32 96
3.2. CopeprxaHue 3aHATHIL IO BUJAM Y4eOHOI padoThI
Ta6mmima 6 — CoaeprkaHue TUCITUTITUHBI
Ne HaumenoBanue
Conep:xanue
n/m | pasaeja IMCHUNIHHBI
1 YcrpoiicTBo,
MaTepuaIbl "
odopyaoBaHue
XUMHYECKOI
JadopaTopuu.
IIpaBuia padotbl B
XUMHUYECKOH
JabopaTopum.
XuMH4yecKue
PeaKTUBBI:
KJaaccupukanms,
XpaHeHHe,
noJy4eHue.
Cooeporcanue 1eKkyuoHHo020 Kypca
1.1. YcrpoiicTBo, 1.YcrpoiicTBo, Marepuansl U O0OpyZOBaHHE XMMHUYECKOMH
MaTepuabl u | maboparopun.2. [IpaBuna paboTel B XMMHUYECKOH J1aboparopuu. 3.
obopynoBaHue WNHcTpykTax MO TeXHUKE OE30MaCHOCTH: BBOJHBIM WHCTPYKTaX,
XUMHYECKON NMEePBUYHBIA HWHCTPYKTaX Ha paboyeM MecTe, BHEIUIaHOBBIN
naboparopun. [IpaBuna | uacTpykTaxk4. KBanudukarus XUMHUYECKHIX PEaKTUBOB,
paboThl B XMMHUYECKOH | B3pBIBOOMACHOCTb, TOKCHYHOCTb, I[0’KapOOMNAcHOCTh,  BIIAro-,
n1abopaTOpHH. CBETO- M TEPMOUYBCTBUTEIHHOCTH.S XpaHenue.6. Paborta c
XuMuuyeckue JerkoBoctuiamMeHstomumucs sxkuakoctsmu  (JIBX).7. Pabora ¢
PEaKTUBHI: METATMYECKUM HaTpUeM, KallueM, JUTHeM, Kainbiuem.S. Padora ¢
KJIaccupuKanms, KOHIICHTPUPOBAHHBIMH PACTBOPAMU KUCJIOT | Iienoveir.9. Pabota

XPaHCHUE, TIOJTYYCHHUC.

C ra3aMu.




Ne HaunmeHnoBanue
Conep:xanue
n/m | pa3aeja IMCHUNIHHBI
Tembl npaxmuyecKux/ceMuHapCcKux 3aHamu
1.1 | JlabopaTopuas ObopynoBanue  xuMmuyeckod  saboparopun.  TexHuka
pabora Ne 1. | Ge3omacHOCTH TP pabOTE B XUMHUECKOM JJaO0OpaTOPUH.
XuMHueckas
nmabopaTopust —
obopynoBaHue u
MpaBuiIa padoTHI.
TexHuka
0€30MaCHOCTH.
1.2 | JlabopaTopHas [Tonmyyenue cobupanue u 0OHapyKEHHE Ta30B.
padora Ne 2.
[Tony4yeHue ra3os.
2 OcHoBHbBIE
XUMHYeCKHe
onepamnum.
Cooeporcanue 1eKyuoHHO20 Kypca
2.1 | OcHoBHble xuMuyeckue | 1. OCHOBHbIE XMMUYECKUE OIEpalMi: HarpeBaHUE, OXJIAXKICHHE,
olepanuu. U3MEpPEHUE  TEMIEPATypbl,  BHICYIIMBAaHUE,  B3BEIIMBAHUE,
u3MenpueHue,  pactBopeHue. 2.  CmocoObl  BBIPOKCHHS
KOHIIGHTPALIMM PAcCTBOPOB: BECOBBIE M OOBEMHBIC IPOLIECHTHI,
HOPMaJIbHOCTh, MOJIIPHOCTb, MOJISLIBHOCTb, TUTP, B IpaMMax Ha
100 r pacTBOpUTESL.
Tembl npaKmuyecKux/ceMuHapCcKux 3aHamuil
2.1 | JlabopaTopHasi OCHOBHBIE XMMHUYECKHE OIEpalMU: B3BCIIMBAHHE, HArpeBaHUE,
padora Ne 3. | oxyaxnaeHue, U3MEpPEHUE  TeMIEepaTyphl, BBICYIIIIBaHUE,
OcHOBHbBIE XMMHUYECKUE | U3MENbYCHHE.
olepanuu.
2.2 | JIabopaTopHas PacueTsl 1 mpUrOTOBIIEHHE PACTBOPOB KHUCIIOT, COJIEW U LIEJIOYEH
padora Ne 4. PacueTsl | 3a1aHHOI KOHLIEHTPAIUH.
" IIPUTOTOBJICHUE
pacTBOPOB.
3. MeTtoabl OYMCTKH U
pa3iesieHHusl BelleCTB.
Cooeparcanue 1eKYUoOHH020 Kypca
3.1 | MeToapl OYUCTKH U Metonsnl OYHCTKU u pa3zaenenus
paszeneHus BEeIeCTB. BeniectTs. | . Kpucrammmsanus.2.Ileperonka.3.Bo3sronka.4. OkcTpaki
us. 5.Xpomarorpadusi.
Tembl npaxmuyecKux/ceMuHapcKux 3aHsamutl
3.1 | JlabopaTopHasi OuncTKa U pa3JiesieHne BEIECTB.
padora Ne 5. Ouuctka
U pa3jieJieHUe BEIECTB.
4. OcHoBBI
CTeXHOMeTPHH.
Cooeporcanue 1eKYUOHHO20 Kypca
4.1 | OcHOBBI 1.AtoMm. Xumnueckuit anement. Monekyna. Bemectso. [Ipocteie
CTEXUOMETPHUH. CIIOXHBIE BermecTBa. 2.Metamisl 1 HeMeTautbl. 3. Kimaccudukarnms

CIOXHBIX BEMIECTB 1O cocTaBy. 4.Xumuueckue (HOpPMYIIbL:
SMITUPUYECKHE, MOJIEKYJIIPHBIE, CTPYKTYpHBIE.
5.CrexuoMeTpuyeckas BaJeHTHOCTb. O.EauHUIBI U3MepeHus B
XAMUH. AOCONIOTHBIE H OTHOCHTENLHBIE MAacChl aTOMOB U
MoJekyn.7. Monb. MonsipHas Macca. MomspHbIE  00beM.
8. XuMmueckui SKBUBAJICHT  DJIEMCHTA. OKBUBaJICHT |
DKBHMBAJICHTHAS Macca CI0XKHOI'0 BEIISCTBA. 3aKOH SKBHBAJICHTOB.




Ne HaunmeHnoBanue
Conep:xanue
n/m | pazaesa JUCHUNIMHBI
9. Xumnueckast  peakuus.  CTEXHOMETPUYECKOE  ypaBHEHHE
XUMHYECKOHU peaKUUH. 10.Knaccuduxanus XUMHYECKHUX
peakmuit.11. TermmoBolr »hdekT XUMHUYECKUX MPEBpAIICHHIA.
TepMOXUMHUUYECKUE YPABHEHHUSL.
Tembl npakmuyecKux/ceMuHapcKux 3aHsamut
4.1 | OcHOBBI 1.AtoM. Xumnueckuit anement. Monekyna. Bemectso. [Ipocteie
CTEXUOMETPHUH. CIIOKHBIE BemecTBa. 2.Metamisl 1 HeMeTautbl. 3. Kimaccudukarms
CIOXHBIX BEMIECTB MO cocTaBy. 4.Xumuueckue (HOpMyIIbL:
SMIOUPHUYECKUE, MOJIEKYJISIPHBIE, CTPYKTYpHBIE.
5.CrexroMeTpuyeckas BaJeHTHOCTb. O.EauHUIBI W3MepeHus B
XUMHUHU. AOCONIOTHBIE U OTHOCHTENbHbIE MacChl aTOMOB W
MoJekyn.7. Monb. MonsipHas Macca. MomspHbIi  00beM.
8. XMMUYECKUI  DKBHBAJIEHT  JJEMEHTAa.  OKBUBAJIEHT U
SKBUBAJICHTHAsI Macca CJIOKHOTO BEUIECTBA. 3aKOH SKBUBAJIECHTOB.
9. Xumnueckass  peakuus.  CTEXHOMETPUYECKOE  ypaBHEHHE
XUMHYECKOHU peaKUHuH. 10.Knaccuduxarnus XUMHYECKHUX
peakmuit.11. TermmoBoir »hdeKT XUMHUYECKUX MpPEBPAIICHHI.
TepMOXUMHUUYECKUE YPABHEHHSL.
5. CrexuoMeTpHYecKue
pacyérhl.
Coodeporcanue 1eKYuoHH020 Kypca
5.1 | Crexuomerpuueckue 1 .BerunciieHue MacCOBEIX HOJIEH DJIEMEHTOB B CJIOKHOM BEILIECTBE
pacuéThl. no ero ¢opmyne. 2.BeruncieHne MaccoBOM J0JIM KOMITOHEHTOB
CMECH Ha OCHOBE JaHHBIX 3a1aud. 3.HaxoxaeHue MoneKyaspHOU
dopMynbl  BemecTBa MO  MAacCOBBIM  JIOJIIM ~ 3JIEMEHTOB.
4.YcTaHOBJIIEHHE  MOJIEKYJISpHOH  (opmynsl  ra3000pa3HOro
BEIIECTBA MO MPOAYKTaM cropaHus. S.BeuncieHue macchl
(00bEMa) TPOAYKTAa peakiuu MO JaHHBIM 3anadu. 6.Beraucienue
BbIXO]a NPOAYKTa peaklUu B TMPOLEHTAX OT TEOPETUUYECKU
BO3MOKHOTO.
Tembl npaxmuyeckux/ceMuHapCKux 3aHamuil
5.1 | JlabopaTropHas Onpenenenne (GopMysbl BeHIeCTBA IO JaHHBIM AJIEMEHTHOTO
padora Ne 6. | ananusa. Pemenue 3agau.
Onpenenenne
¢dopmyIbl BemiecTBa Mo
JaHHBIM  3JIEMEHTHOT'O
aHaJIM3a.
5.2 | JIabopaTopHasi Onpenenenne (GopMysibl BEMIECTBA IO MPOAYKTaM CTOPAHHS.
paborta Ne 7. | Pewienue 3amau.
Onpenenenne
(dbopMyIBl BeliecTBa Mo
MIPOJYKTaM CTOpaHUsl.
5.3 | JlabopaTopHasi Omnpenenenue BbIX0oAa MPOIyKTa peakuuu. Pemenne 3agau.
padora Ne 8.
Omnpenenenue BbIXOJa
MPOJAYKTa pEaKlUu.
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4 IlopsA0OK OLleHMBAHNUS YCIIeBAeMOCTH U C()OPMHUPOBAHHOCTH KOMIIeTeHIU I
o0y4yaronierocsi B TeKyuiei ¥ NpoMe:KyTO4YHOH aTTeCTAlMU.

JUIs TIONOXXUTENBHON OLIGHKH TO pe3ylbTaTaM OCBOCHHUS JUCIUIUIMHBI O00ydYaromemMycs
HEOOXOMMO BBIITOJTHUTH BCE YCTAHOBIICHHBIC BUIBI Y4€OHOU PaOOTHI.

Tabmuma 7 - bamibHO-peHTHHTOBAs OIIEHKA PE3yIbTAaTOB yueOHON pabOThI 00yJarOUIUXCs MO
Buaam (bPC)

VYuebHast Cymma | Buab! u pe3ynbTaTsl Onenka B aTTecTauuu baer
pabota (Bubl) | 6ayioB | yueOHOU paboThI

1 cemecTp
Tekymas 80 |Ilocemenmne 3ansaruii|10 6ammoB 3a 100%  1ocemeHue 0-10
yueOHas (Hamugme ayJUTOPHBIX 3aHATUI
pabota B KOHCIEKTOB JIEKIIUH,
cemecTpe BBITIOJIHCHHE nao.
(ITocemenne pabor)
3aHATUN o 3amura 2 o0amna 3a oQOpMIIGHHYIO B 0-32
pacrucanuio | Ja00paTOPHBIX PAOOT|COOTBETCTBUU C TPEOOBAHHMIMHU H
BBITIOJTHEHUE (16 pabor). 3aIUIICHHYIO 1ab0paTOPHYIO
3aJTaHHH) paboty

CpPC BbINIOJHEHKWE |18 0asuioB 3a rpamMoTHOoe M yetkoe| 0-18
HHAUBUAYAJIBHOT'O HU3JI0KEHHUE TOHITUUHOTO arrapara

3a7aHus

Hroro no rexkyuei padbore B cemecTpe 0-60
[TpomMexyTouH 40 |Teopermueckmii Bompoc|2() $a/JIOB 32  TECOPETUYCCKHI 0-20
asg  arrecTauus BOIIPOC
(3auer c [IpuxnagHoe 3aganue |20 6aJJI0B 3a PaBUJIBHO BHIIIOJHEHHOE 0-20
OICHKOIN) 3a71aHue

HToro 3a 3x3aMeH 0-40

CymmapHasi OLleHKa M0 JUCUMILINHE: Cymma OaiioB TEKyIIeH W MPOMEKYTOYHOM

aTTecTaluud 51 -100 6.

[TepeBon 6amnoB n3 100-6aapHOM MIKaIBEl B OYKBEHHBIM SKBUBAJICHT 3a4ETHOM OIEHKH

Cymma 0a/l10B Ormerka ByKBeHHBIN JKBUBAJICHT
JJIS1 TMCUMILTHHBI
86 — 100 5 OTIUYHO
66 — 85 4 Xopo1io
51 -65 3 Y IOBJI€TBOPUTEIIHHO
0-50 2 HeynoBieTBopuTeIbHO

5 MarepuaiabHO-TeXHUYECKOE, IPOrpaMMHOe M YU4eOHO-MeTOoIn4YecKoe ofecrneyeHue
AUCHHUTIMHBI.
5.1 YueOnas ureparypa

OcHoBHasi yueOHasi IUTepaTypa
1. Pri6anpuenko, U.B. DnemeHTapHble XUMHUYECKHE OTIEPAIIMH TPH TOCTAHOBKE XUMHUUYECKOTO
JKCIIepuMeHTa: yueoHoe nocodbue: [16+] / 1.B. Peibanbuenko, E.M. basn, E.C. MenBenesa; KOxxHbrit
benepanbHbI yHUBEpCUTET. — PocToB-Ha-/{ony; Taranpor: KOxHbIi penepanbHbIi yHUBEPCUTET,
2019. - 110 c. : un., Tabma., cxem. — PesxxuM gocTymna: mo moAmmucke. —
URL: https://biblioclub.ru/index.php?page=book&id=598603 (mara obpamenus: 10.11.2020). —
Bubmuorp. B kH. — ISBN 978-5-9275-3322-0. — TeKCT: 37€KTPOHHBIHA.
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2. Pri6anbuenko, U.B. Metosr n3mepenust GU3MKO-XUMHYECKUX BEJIMYUH MTPU BHITIOJTHEHUN
XHUMHYECKOT0 IKCIIEpUMEHTa: yueOHoe nocodue: [16+] / U.B. Pribansuenko, E.M. basH,

E.C. Mensenesa; IOxubIil Ppenepanbublii yauBepcutet. — PoctoB-Ha-Jlony; Taranpor : FOxHbIi
denepanbublil yHuBepcutet, 2019. — 118 c.: ui., Tabm., cxem. — Pexxum octymna: mo nmoanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=598604 (mara obpamenus: 10.11.2020). —
Bubmuorp.: c. 113. — ISBN 978-5-9275-3249-0. — TekcT: 31eKTPOHHBIN.

3. [Tannues, C.A. MaremaTiu4eckre CTPYKTYPHBIE MOJIEN B XUMHUH: ydeOHOe mocooue: [16+] /
C.A. ITannues, JLII. ITanuyesa, C.C. BonkoBa; TroMeHCKul rocy1apCTBEHHBIM YHUBEPCUTET. —
Tromenb: TrOMEHCKMI TOCYapCTBEHHBIM YHUBEPCUTET, 2018. — 266 c.: wi1. — Pexxum nocryna: no
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=567617 (nara oOparieHus:
10.11.2020). — bubauorp. B kH. — ISBN 978-5-400-01222-8. — TekcT: 31€KTPOHHBIN.

JdonmosiHuTeIbHAS YUeOHAsl JIMTEpaTypa
1. TuBanoBa, JL.I'. JleMOHCTpallMOHHBIHN SKCIIEPUMEHT B XUMUU: yueOHOe nocobue / JL.I'. Tuanona,
T.1O. Koxyxosa, C.II. I'oBopuHa. — KemepoBo: KemepoBckuii rocyiapcTBeHHbI yHUBEpcUTeT, 2010.
— 86 ¢. — Pexxum f1ocTyma: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=232816 (mara obpamenus: 10.11.2020). — ISBN
978-5-8353-0992-4. — TeKkcT: 3JIEKTPOHHBII.

5.2 MaTepuaibHO-TeXHUYECKOE M MPOrpaMMHoe o0ecrneyeHue TUCHUIUIUHBI.
VYueOHble 3aHATHS TI0 JUCHUIUIMHE MpoBoaaTcs B yueOHbIX ayautopusx KI'TIM KemI'Y yuebnoro
kopmyca Ne5 (yn. Ky3nenosa, 1. 6):

335 YuebOHas ayTuTOpHs s IPOBEICHUS:

- 3aHATHH JTEKIIMOHHOTO THIIA;

Cnenunann3upoBanHasn (yueOHasi) MeOeJIb: IOCKAa MEJIOBasi, CTOJIbI, CTYJIbSI.
Oo6opyaoBanue: nepenocHoe - HOyTOyK, MPOEKTOP, IKPaH.

Hcnoab3yemoe nporpammuoe odecneuenue: MSWindows (MicrosoftimaginePremium 3
year mo cyOmunieHsnoHHomy goropopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBo6oano pacmpoctpansemoe 110).

NurepHer ¢ o6ecnieuenueM nocryna B IUOC.

337 JlabopaTopusi XuMuu. YueOHast ayTUTOPHS IJIs TPOBEACHUS:

-3aHATHIA 1Ta0OPaTOPHOTro THIIA,

- TPYTIOBBIX U MHIUBHUIyaTbHBIX KOHCYJIbTALIUH;

- TEKYIIET0 KOHTPOJISI M IPOMEXYTOYHOH aTTeCTallUN.
CneunanusupoBanHasi (yueOHas1) Mebesib: JOCKa MEJIOBasi, CTOJBI JJAOOpAaTOPHBIC, CTYJIbS,
PaKOBMHBI, BBITSHKHOM 1IKa(), 1€MOHCTPAIIMOHHBINA CTOJL.
OO6opynoBanue /sl Mpe3eHTAIIUH Y4eOHOT0 MaTepHaJIa: nepeHoCcHoe - HOYTOYK, IPOEKTOop,
JKpaH.
JlabopaTopHoe 000py10BaHMe U MATEPHAJbI: TTOJSIPUMETP, AHATUTUYECKHUE TTPUOOPHI, BECHI,
TEPMOCTaT, XOJIOAWIbHHUK, PEOCTaT, aKBaJAUCTUIATOP, MAaTepuaigbl JUIsi MPOBEICHUS
7a00paTOPHBIX paboT (KOJOBI, MPOOHMPKH WU Jpyras XUMHUYECKas IOCy/a), PEaKTUBBI IS
npoBeeHus: J1abopatopHbix pabor, PH-merp, pedpakromerp, ammapaT Ui NPOBEACHHS
XUMHYECKHX peakuuii, anmapat Kumnma, npu®op Ui ONBITOB MO XUMHU C 3JIEKTPHUUECKUM
TOKOM (JIabOpaTOpHBI), MPUOOP UISI TOMYyYEHHUs TaJOUJ0ATKaHOB JIEMOHCTPAI[MOHHBIN,
YCTaHOBKa JUIsl IEPETOHKU BEIIECTB.
YueOHo-HarasaHble mnocodusi: Habop «I'MA - JlaGoparopus 1O XHMMHW»,  CTEHIBI
«llepnognunas cucrema MenzaeneeBa» u apyrue.
Hcnoab3yemoe nporpammHuoe odecneyenne: MSWindows (MicrosoftimaginePremium 3 year
no cyomunensnoHHomy moroBopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBo6oano pacmpoctpansemoe 110).
NutepHer ¢ o6ecnedenuem nocryna B IUOC.
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5.3. CoBpeMeHHBbIe IpodeccnoHAIbHBIE 0a3bl JAHHBIX M HHPOPMALHMOHHBIE CIIPABOYHBIE

ITopran pyHmaMeHTaILHOTO XUMHUECKOT0 oOpa3zoBanus Poccuu - http://www.chemnet.ru
Mup xumuu. Kpatkuii kypc xumuu, Ouorpaguu XuMUKOB, CTaTbU, BEIIECTBA, OMBITHI, MY3€H.

O6nacTy XUMHH: OPTaHUYECKasl, aHATUTHIECKAs, DKOXUMHUS, HEPTEXUMUS, TEPMOXUMHUS. -

CHCTEMBI.
1.
2
http://chemistry.narod.ru
3.

bubnroTeka xumudeckoro ¢akyiastera MI'Y - http://www.chem.msu.ru/rus/library/welcome.html

4. DuexTpoHHas OMOIHOTEKa [0 XMMHMH U TEXHHKE - http://rushim.ru/books/books.htm

6 Huble cBenenus U (WJiM) MaTepUaJIbl.
6.1.IlpumepHbIe TeMbl MMCbMEHHBIX Y4eOHBIX padoT
Tembl pedepatoB:

N bk W=

3aKOHBI CTEXUOMETPUU

CrexnomMerpudeckas KOHIICHTPALHs

[TonsTHe crexuoMeTpuu.

CrexuomeTpusi U K1acCU(pUKAIS TBEPIbIX BEIIECTB

Crexuomerpus coenunennii c H, F u O
CrexuoMeTprUecKUe 3aKOHbI M KOHLIEIIIMHA aTOMU3Ma
CrexnoMeTpuuecKe pacueTbl B XUMUHI

6.2. [IpumepHbIe BONPOCHI M 3aJaHKs / 3a1a4U JIA IPOMEKYTOYHOM aTTecTaluu

Tabanna 9 - IlpumepHbie TeopeTHYeCKHe BONPOCHI U NMPAKTHYECKHUE 3aJaHuA / 32241 K

NMPOMEKYTOYHOMY KOHTPOJTIO

Pasznessr u TeMbl

[TpumepHBIe TEOpETHYECKHUE BOITPOCH

[TpumepHBIe MpaKTUYECKHE 3aJaHHs

/ 3agaun
1 cemecTp

YcerpoiicTBo, 1.YcrpoiicTBo, MaTepUalIbl u
MaTrepuaibl u | o0opynoBaHUE XUMHYECKON
obopynoBaHue JabopaToOpUH.

XUMUYECKOU 2. IlpaBmia pabOTBI B XHUMHYECKOM
nabopaTopHH. JabopaToOpUH.

[IpaBuna pabots! | 3. NHucTpykTax o TEXHUKE
B XUMHUYECKOH | 0€30MaCHOCTH: BBOJHBIA HWHCTPYKTAX,

n1abopaTOpHH. NEPBUYHBIA HMHCTPYKTaX Ha paboyem
XUMUYECKue MECTE, BHEIUIAHOBBIN MHCTPYKTAXK
PEaKTUBBI: 4. KBanupukarus XUMUYECKUX
KJaccupuKalus, | peakTHUBOB, B3PbIBOOIIACHOCTb,
XpaHEHUeE, TOKCUYHOCTB, I10KapOOIacHOCTb, Biaro-,
MOJIy4YEHHUE. CBETO- U TEPMOUYYBCTBUTEIBHOCTD.

5 XpaHeHuUE PpEaKTUBOB B  XHUM.

JabopaToOpHH.

6. Pabota c J1erkoBOCIIIaMEHSIOIIUMUCS

xuakoctsamu (JIBX).

7. PaGotra ¢ MeTaJuIMYECKHMM HaTpHUEM,

KaJlueM, JTUTHEM, KaJIbLIUEM.

8. Pabora ¢ KOHIEHTPHUPOBAHHBIMU

pacTBOpaMu KHUCJIOT U IETOYEH.

9. Pabora c razamu.
OcHoBHBIE I. OCHOBHbIE XUMHYECKHUE
XUMHYECKHE ollepaly: HarpeBaHUe, OXJIAKICHHE.
onepalum. 2. OCHOBHBIE XUMHYECKHE
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OTIepalliuU: H3MEPEHHUE TEMITEPATYPHI.

3. OCHOBHBIE XUMHUYECKHE
OTICpAIIMH: BBICYIITUBAHHE.

4. OCHOBHBIE XUMHUYECKHE
OTIepaIlNH: B3BEIIMBAHUE.

5. OCHOBHBIE XUMHUYECKHE
oTepalvy: U3MeIbYCHHE.

6. OCHOBHBIE XUMHUYECKHE

OTIEpAIlMHU: PACTBOPCHHUE.

MeToabsl OUHCTKA
u pazaeneHus
BEILIECTB.

1.Kpucrannuzanus.
2.Ileperonka.
3.Bo3srosxka.

4. OKCTpaKIus.
5.Xpomarorpadus.

OCHOBEI
CTGXI/IOMeTpI/II/I.

1. Crexuomerpus. OCHOBHBIE
CrexnomMeTpuiecKue 3aKOHbI.

2.Atom. XUMHUYECKUHI
Monekyna. BemecTso.
CJIO’KHBIE BEILIEeCTBA.

3.Knaccudukanus BemecTB 1o coCTaBy.

3JIEMEHT.
IIpocteie wu

4. XuMu4ecKue dbopmMybI:
OMITUPUICCKUC, MOJICKYJISIPDHBIC,
CTPYKTYpHEIE.

5.CTexruoMeTpruyecKasi BAJIGHTHOCTb.
6.EmuHunbel  M3MepeHuss B XHMHUH.
AOCOIIOTHBIE M OTHOCUTEIIbHBIE MAacChl
aTOMOB W MoJieKysa. Monbs. MousipHas
Macca. MossipHblii 00beM. XUMHUYECKH
SKBUBAJIEHT JJIEMEHTa. OKBUBAJIEHT U
SKBUBAJICHTHAA Macca CJIOKHOTO
BEILIECTBA. 3aKOH SKBUBAJICHTOB.

7. Xumuueckas
CrexnomeTpuyeckoe
XUMHYECKON PEAKIIUU.
8. Kimaccudukamus XuMUIeCKuX peakiifii.

peakiusi.
ypaBHEHUE

9. TemnoBoit >PPEKT XUMHUECKUX
MPEBPAILICHUH. TepMoxumMHuueckue
YpaBHEHHUSL.

1.Bbluncnurte, kakaa Macca
Meaun Heobxoanma ans
peakummn c N30bITKOM
KOHLEHTPUPOBAHHOW  CEPHOM
kncnotoel (H2SO4 «koHu.) gns
nonyyenuns 2,1 nutpa okcuga
cepbl (IV) (SO2) (HopmanbHble
yCrioBusi). [MpakTnyeckui
BbIxogq okcuga cepbl  (IV)
(SO2) peakummn 94 %.

2.Kakon o0bem 3aHMmaeT
okeng asota 4 (NO2) (npwm
HOpPManbHbIX YCHOBMSIX)
mMaccon 460 rpamm?

3.Mpn B3ammogencteun 110

rpamm GeH3ona (C6H6) ¢
XNopoMm (CI2) nosiy4yeH
xnopbeHson (C6HSCI). Kakas
npakTnyeckas macca
xnopbeHsona (C6H5CI),
KOoTopbii obpasoBancsi, koraa
BbIXO4, NPOAyKTa  peakumm
70 %.

4.Ckonbko conu obpasyeTcs B
rpammax npu

B3aumogenctemmn 44,8 nutpos
ammmaka (NH3) n 33,6 nutpos
xnoposogopoga (HCI).
5.Bblancnute MONAPHYO
mMaccy 9KBMBareHTa
ABYXBaneHTHOro metanna u
Ha30BUTE ero, ecnun U3BecTHO,
4yTO npwu anekTponuse
pactBopa  xfnopuga  9TOro
MeTanna B TeyeHne 2 4yacos
npu TOoKe cunom 2,5 A
Bblgenunoce 19,33  rpamm
metanna. CocTtaBbTe cxemy
aneKTponmsa conu.
6.Paccuutatb MaccoBY10
AOMto 3NemMeHToB B
coegvHeHun HuTpaT Gapwus
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(Ba(NO3)2).

Crexuomerpuuec
KHE pacUEThl.

1.Beruncnenue MacCCOBBIX JIonei
9JIEMECHTOB B CJIOKHOM BEIIIECTBE IIO €ro
dbopmyire.

2.Braucnenue MacCoOBOH IO
KOMIIOHCHTOB CMECH Ha OCHOBE JIaHHBIX
3aJ1a4u.

3.HaxoxxaeHue MOJeKyIsipHOH (HOopMyIIbl

BelIeCTBA [0  MAacCOBBIM  JOJSIM
3JIEMEHTOB.
4.YcTaHOBIIEHUE MOJIEKYJIIPHOM

dbopMyInbl  Ta3000pa3HOTO BEIIECTBA IIO
MPOAYKTaM CTOPaHUSI.

5.Bbruncnenue MaccChl (00BéMma)
MIPOIYKTA PEAKIMH 1O JAHHBIM 33]1auH.
6.Brruncienne BbIXOJa NPOAYKTA pCaKlu B
IIpoHCHTax OT TCOPETUUCCKHU BO3MOXXHOT'O

1.PaccunraiiTe Kakoe KOJIMYECTBO
xXJopuaa KaJTbITHS (CaCl12)
obpazyercs B pe3ynbTare
B3aMMO/JICHCTBUS OKCUAA KAJIbLIUS
(CaO) ¢ consnoit kucnoroit (HCI)
Maccoit 146 rpamm.

2.Uemy paBHa Macca YrapHOro
raza (CO), ecnu ero o0bemM paBeH
10 nutpos.

3.1Ipu pacTBOpeHHMH B KHCIIOTE

Metaima Mmaccod 11,9 rpamm
BBIJICTTUIICS BOJIOPOJ
00beMOM 2,24 JUTpa
(HOopMmanbHBIE ycioBus). 4.Yemy
paBHa  DKBHBAJIEHTHAs  Macca
Merauta ( MbdkB) wu (dakTop
SKBHBAJIEHTHOCTH MeTaa
(f>kB).

5.Beruncnute 00BeM
YTJIEKUCIIOTO rasa (CO2),

KOTOPBIA MOXKHO IIOJIY4UTb U3
Mpamopa 1 200 rpamMm pactBopa
azotHo  kuciorel  (HNO3),
MaccoBast  J0JS  KHCIOTHl B
koTopom 0,63.

6.K kakomy 00BbEMY  BOMBI
crenyeTr 100aBUTh | MHIJUTMIHTP
comsaorr  kmcnmotel  (HCI) ¢
MoJIIpHOM  KoHUeHTpauuei 0,1
MOJTB/JI, YTOOBI MOJTYIUTh
pactBop ¢ pOH 11?

CocTaBUTEND:

15

..... HocoB A.JL.

(pamunus, unuyuanet u dordxcHocmos npenodasameist (et))




