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arrecTanus
KontakTHas padora 20,7 20,7
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PaGouas mporpamma coctariena Ha ocHoBanuu ®I'OC BITO/®I'OC BO u y4yebHoOTO 1aHa
HarpaBjeHuss nmoArotoBku (cneruanbHocTH) 19.03.04 TexHonorus MpOAYKIMH W OpPraHU3alus
00IIeCTBEHHOTO MU TAHUS

(K00 u HaumMeHoB8aHUe HanpPaesieHus N0O20MoeKuU, cheyuanviocmu 6 coomgemcmeuu ¢ @IOC BIIO/ @I'OC BO)

PenensupoBanue padoueil nporpaMMsbl 1M CHHMILIMHbBI:

x| OrcyrcrByer

x| YueGnas (pabouast) mporpamMma o00peHa Ha 3acefaHuu Kadenpbl «XUMHsL, XUMUYECKHE
MPOIIECChl U TEXHOJOTUM» (TpoToKOo 3aceaanust Ne 10T «06» centadps 2018 r).

Peniensent
(OoadicHocmb, yueHoe 36aHue, CneneHy) (noonucsw) (U.0. @®amunus)
« _» 20 T

Cpoxk aeiicTBusi pado4eil nporpaMmbl TUCUMILIMHBI 10 «31» aBrycra 2023 r.

Nudopmanus 00 akryaauzanuu padoyeil nporpaMMbl JTUCUUILIUHbI:

[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.

[TpoTtokon 3acenanus kagenpsl No  0oT «_ » 20 1.

[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.

[TpoTtokon 3acenanus kKagenpsl No  OoT «_ » 20 1.
COT'JTACOBAHO

3aBenytomuii kadeapoit «TexHOIoTHs MPOU3BOJICTBA MUIIEBON MPOAYKIIUY U OPTaHU3AIIHS
OOIIECTBEHHOT'O TUTAHUS

(8vinyckarowjell Hanpasienue (CneyuanrbHocmy))

« _» 20 1. T.I1. TpeTrbsikoBa
(noonucy) (H.0. Pamunus)
YTBEPXIAIO
3aBenytomuii kadeapoit «XumMus, XMMAYECKUE TTPOIIECCHI M TEXHOIOTHUNY
(pazpabomasuwieii PI1]])
« _» 20 1. .. Ocranenko

(noonucs) (H.0. Pamunus)



AHHOTALUSA
AMCHUIIMHBI (Y4e0HOr0 Kypca)
b1.0.09 O6mas u Heopranuyeckass xumus 1, 2

(MHIEKC 1 HAUMEHOBAaHHE JUCIUIUTNHEI (y4eOHOTO Kypca))
1. Heap u 3aga4n M3y4eHHsi AUCUUIIMHBI (Y4e0HOr0 Kypca)

ey — popMupoBanue y o0ydarommxcs 0a30BbIX 3HAHWM, YMEHH W HABBIKOB 10 OOIICH 1
HEOPraHWYeCKOM XHMWH, 3HAKOMCTBO C BHYTPEHHEH JIOTMKOM XUMHUYECKOM HAyKHM, a TaKxKe
nproOpeTeHne COCOOHOCTH UCIIOIB30BaTh MOJyUYE€HHbIE 3HAHUS, YMEHHUS U HABBIKU MPU U3YUEHUU
NOCEAYIONMX XUMHUECKUX M CIEHUANbHBIX JUCHUILIMH M B cdepe mnpodeccuoHaTbHON
JESITEIbHOCTH.

3amaun:

1. CdopmupoBaTh YCIOBHS JIJIT pACCMOTPEHHSI OCHOBOTIOJNIATAIONIUX 3aKOHOB U TEOPHI
o0rielt XUMUH U U3ydeHHs! (PakTUYecKOro MaTepuasa o XMMHUHU 3JIEMEHTOB.

2. CdopmupoBaTh TPEACTaBICHUS O BCEOOIIEH B3aMMOCBSI3M XUMHUYECKUX SIBJICHUH,
MaTepHaIbHOIO MUPA U O0BEKTUBHOCTH €r0 CYIIECTBOBAHUS, METOIaX XUMUYECKUX HCCIIEIOBAHUH.

3. CdopmupoBaTh HaydyHOE MHPOBO33pEHHUE, UIpAloOIlee BaXKHYIO pOJb B Pa3BUTHH
00pa3HOTo MBIIIICHUS U B TPO(HECCHOHAIBHOM POCTE 00YUYaIOIIUXCSL.

4. JlaTb TOJHOLIEHHBIE 3HAHMS, OCHOBAaHHBbIE HA KOHKPETHBIX IPEACTABICHUSAX OO0
M3Y4aeMbIX BELIECTBAX U UX MPEBPALLECHUAX.

5. BripaboTaTte yMeHHs aHAJIM3UPOBaTh XUMHYECKHE SIBJICHUS, BBLICIATH HUX CYTh,
CpaBHUBaTh, 000011aTh, 1eaTh BBIBO/IbI, UCIIOIb3Ys IPU ATOM 3aKOHBI XUMUU.

6. BripaboTaTh HaBBIKM MPOBEIEHUS KOJIWYECTBEHHBIX PACUETOB C HCIOJIb30BAaHUEM
y4eOHOI, CIPaBOYHOM U HAYYHOU JUTEPATYPHI.

7. HayuuTp mOpuUMeHSATh TNONyYyeHHBbIE 3HAHUS W yMEeHHS g 0e30macHoro

HUCIIOJIB30BAaHUS BCIICCTB B HOBCGI[HGBHOﬁ JKU3HU U Ha HpOI/I3BO,Z[CTBe, Hpez[ynpen(;[eHI/m HBHGHHﬁ,
HAHOCSIIUX BPe 3JI0POBBIO M OKPYXKAIOIICH cpejie.

2. MecTto qucuumimHbl (yaeOHoro kypcea) B crpykrype OIIOII BO

HNannas aucruruinHa (y4eOHbIN Kypce) oTHocuTes K bioky 1 «Jluctummmabl (MOTym)»
(6azoBast 4acTh).

JlucuuIuMHEI, ydyeOHbIe KypChl, HA OCBOCHHHM KOTOPBIX Oasupyercsi AaHHAs IUCIUTUIMHA
(yueOHsIii kypc) — «Bpicimas MaTemaTnkay, «BBeeHue B mpoeccuroy.

JlucuumiuHel, y4eOHbIE KYpChI, JUIsi KOTOPHIX HEOOXOAMMBI 3HAHWs, yYMEHUS, HAaBBIKH,
npuoOpeTaeMble B pe3yJIbTaTe H3YUYCHHS JAaHHOW TUCIUILIAHEI (YdeOHOTro Kypcea) — «Opranndeckas
XUMUSY», «AHaIUTHYCCKAs XUMHUS», «bnoxumusay, «DU3HMKO-XUMHYECKHE METOJBI aHaIM3a,
«DKCTIepTHAsE OIEHKa TMPOJOBOJIBCTBEHHBIX TOBAapPOBY», «TEXHOXMMHUYECKHI KOHTPOIb H Y4YeT
MIPOU3BOJICTBAY, «MHUKPOOHOTIOTHS.



3. Ilnanmpyemble pe3yabTaThbl 00y4eHHSA

®opmupyeMbie U Nuaukaropsl
KOHTPOJIUpYeMble AOCTHKEHU S I[Inanupyemble pe3yJibTaThl
KOMIIeTeHIM U KOMIIeTeHIH 00y4eHust
(KOJl 1 HANMEHOBAHUE) (koA 1 HAMMEHOBaHUE)

OIIK-2. Cnocoben | OIIK-2.1. [Tonumaer | 3HaTh: OCHOBHBIE MOHATUSA U 3aKOHBI

MPUMEHSITh OCHOBHBIE | OCHOBBI MaTeMaTHKH, | OOIIeld XWMHH, OCHOBHBIC 3aKOHBI

3aKOHBI u MeToabl | PU3MKKM, XUMUM, OMOJIOTHH | B3AUMOCBSI3H MEXIY CTPOCHHUEM H

UCCJIETOBaHUM XUMHUYECKHMH CBOWCTBAMH BEIIECTB;

€CTECTBCHHBIX HAyK s OCHOBHbIE 3aKOHOMEPHOCTH,

pelieHus 3aa4 COTIPOBOXKAAIOIINE B3aUMOJICHCTBUS

npodhecCuoHATBLHOM BEIIECTB

NESTEILHOCTH. YMeTh: TPUMEHSATH TEOPETHUYCCKHE
acrmeKThl OO0IIe W HEOPTraHMYECKOM
XUMUM  JUIS ~ aHali3a  CBOWCTB
BEIIECTB U MEXaHU3MOB XUMHUYECKHUX
MpOIECCOB B MpodeCCHOHATHHON
JESITEIIbBHOCTH
Brnagers: MmerogamMu aHanmu3za pabOTHI
00BEKTOB npodecCHOHATbHON
NESTENIbHOCTH | oTpeeTICHUS

CBOWCTB BEUICCTB M MEXaHH3Ma HX
ydaCTtusa B HIpoHecCax XUMHYCCKOIo
Xapakrepa

OIIK-2.2.
CTaHJapTHBIC
npodeccuoHaNbHbIC 3a7a91
c IpUMEHEHHEM
CCTCCTBCHHOHAYYHBIX
3HAHUI

Pemaer

3HaTh: OCHOBHBIE METOJbl PEILICHUS
CTaHJApPTHBIX  MpodecCHOHATbHBIX
3a7a4u c MIPUMEHEHUEM
€CTECTBEHHOHAYYHBIX 3HaHUHI

YMerTs: pemaTtb CTaHAApTHBIC
npodeCCHOHAIbHBIC 3a/1auun c
MNPUMCHCHUCM CCTCCTBCHHOHAYYHBIX
3HAHWUI

Brnagerb:  HaBBIKAMH ~ OCHOBHBIX
METOZIOB  PCIICHHsS  CTaHAapPTHBIX
npodeccHOHATBHBIX 3a7a4u c

MPUMEHEHUEM €CTECTBEHHOHAYYHBIX
3HAHUH

OIIK-2.3. JleMoHCTpUpYET
HABBIKK TEOPETUYECKOTO H
9KCIIEPUMEHTAILHOTO
UCCIICIOBaHMUsSI ~ OOBEKTOB
npodecCHOHATbHON
JESITEIIbHOCTH

3HaTh: TpaBWJa TIOBEACHUS U
TEXHUKY 0e30MmacHOCTH B
XUMUYECKON nabopaTopuu,
CHEIHAIbHYIO XUMHYECKYIO

TEPMHHOJIOTHIO; METOJIbI IIPOBEACHHUS
3KCHepI/IMeHTaJIBHBIX HCCHCHOBaHHﬁ,
MOATOTOBKU paboyero Mecra

YMeTh: MONB30BaTHCA XUMHUUECKOM
TEPMUHOJIOTUEH; aHAJIM3UPOBATh
MOJTYYCHHBIC pe3yIbTaThI,
CaMOCTOSITENILHO paborath c
METOJMYECKUMHU  PEKOMEHIAIUSMH,
CIIPaBOYHBIMU Marepuatamu;

MNPUMCHATh TCOPCTUYCCKUEC 3HAHUA




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(KO M1 HANMEHOBAHUE)

Nuaukaropsl
JOCTHKEHUS
KOMIIeTeHIH I
(ko1 1 HAUMEHOBAHME)

I[lnanupyemMble pe3yabTaThl
o0y4eHust

Ui TPOBEACHUS HKCIEPUMEHTA U
00pabOTKM €ero  pe3yabTarToB B
poeCCHOHATBHON JIEATETLHOCTH

Brnaners: cnenuanbHON XUMHUYECKOU
TEPMHHOJIOTUEH; METOJaMHU aHaln3a
XUMUYECKHX IIPOLIECCOB; METOAaMH

OpTraHHU3aIuU CaMOCTOSITeIILHOM
paboThl,  aHanmM3a  MOJYYCHHOM
nHpopmanuu; METOIaMH

ONPEAEIEHUsI CBOWCTB BEIIECTB U
MEXaHU3Ma UX ydacTus B Ipoleccax
XAMHYECKOTO Xapakrepa B
npoecCHOHANIBHOM e TEIbHOCTH

TemaTuueckoe coaep:kaHue ITMCHUILINHBI (Y4e0HOT0 Kypca)

O0mas u Heoprannyeckasi xumus 1

Pazpnean,
MOIYJb

Honpa3znen, Tema

Moayns 1. OcHOBHBIE
IIOHATHUA U 3aKOHBI XUMHH.
TepMoauHamuka u
KHNHCTUKA XUMHNUYCCKHUX
MPOIIECCOB

OcHOBHBIE IOHATHS U 3aKOHBI XUMUU

XUMHUECKUH 3KBUBaJICHT. PacueTsl Mo popMynaM U ypaBHEHUSIM
TepMoguHaMuKka XUMUYECKUX peakinii. 3akoH ['ecca

OuTponus, sHeprus [ nb60ca, HanpaBIeHNE XUMUUECKUX PEAKIINN
CKOpOCTh XMMHUUYECKUX pPeakinii. 3aKOH JEUCTBYIOIIUX MAcC
Biistnue Temneparypsl Ha CKOPOCTb XMMUYECKUX PEAKIUH.
DHeprus akTUBALIMU

Xumunueckoe paBHoBecue. Karanus

Moayns 2. UcTuHHBIE
pacTBOpbI

PactBopsl. TepMoanHaMuKa 1 MEXaHU3M PACTBOPEHUS
PacTBOpBI HEAIIEKTPOIUTOB
PacTBOpBI 37E€KTPOIUTOB

Mopyns 3.
DIIEKTPOXUMHUYECKHUE
IIPOLIECCHI

OnexkTpoxumus. BO3HUKHOBEHHE 3JIEKTPOJHOrO  MOTEHIMAJIA.
["anbBaHMYECKHE MPOLIECCHI
ONEeKTpOau3 paciulaBOB M BOAHBIX  pacTBOpoB. KuHeTuka

3JIEKTPOAHBIX MPOLIECCOB
KonnuecrBeHHble 3aKOHBI SJICKTPOJIN3a

Kopposus. Buabl 1 MEXaHU3MBbI POTEKAHUSI KOPPO3UU
Crioco0bI 3aIUTh METALIOB OT KOPPO3UH

O01mas 1 Heopranuyeckasi Xumms 2

Pazpnean,
MOIYJb

IMoapa3znen, Tema

Monaynb 1. s-351€MEHTBI
[Tepuonnueckoit cucTemsl

OnemenTsl [A rpynmsl [lepuoanueckoit cucTeMsl
Onementsl IIA rpynns! Ilepuoanueckoit cucteMbl
OnemenTsl [IIA rpynmel [lepuoauyueckoit cucTeMbl




Moaynb 2. p-3JI€MEHTHI
[Tepuonnueckoit cucTemsl

Onementsl [VA rpynnsl [lepruoandeckoi cuctemMbl
Onementsl VA rpynnsl [lepuonndeckoii cuctemsl
Onementsl VIA rpynnsl [lepuoandeckoi cuctemMbl
Onementsl VIIA rpynns! Ilepuoanueckoii cucteMbl
Bonopon u ero coequnenus. dnemeHTsl VIIA rpymnmbl
Ilepronnueckoit CuCTeMsl

Monayns 3. d-3nemeHTHI
[Tepuonnueckoit cucTemsl

OnemenTs! [HIBrpynmns! [Tepronnyueckoit cuctemsl
Onementsl IVB rpynnel [lepuonnyeckoii cuctemsl
Onementsl VB rpynmel [lepuoanueckoit cuctemsl
Onementsl VIB rpynnsl [lepuonnyeckoii cuctemsl
Onementsl VIIB rpynmsl [lepuoandeckoi cuctemMbl
Onements! VIIIB rpynns! Ileproanueckoil cucteMsl
OnemenTsl [-11B rpynn [lepronnyueckoit cuctemsl

OO0mast Tpy10eMKOCTh M cHUILTUHBI (YueOHoro kypca) — 19 3ET.




4.

4.1.

Kypc nzyuenus 1

CTpyKkTypa u coiep:KkaHue TUCHUILUIHHBI (Y4eOHOro Kypca) «O0uas u HeopraHudeckas XuMHs»

CTpykTypa ¥ coaep:kaHue IMCHUILIMHBI (Y4eOHOro Kypca) «O0mas u Heopranudeckas xumus 1)

Pa3znean, Ioapasnen, Tema Buasbl yue6Hoii padoThl Heo0xoaumeble DopmbI Pexomenna
MoayJab KounrakTHasi padora CamocrosTebHast padoTa MaTepHaIbHO- TEKYLIEro yemast
(B yacax) TeXHHYEeCKHue KOHTpPOJI | JIATEpaTy
BCET0 ®DopMBbI MPOBETICHAS ¢opmbI opranmzanun pecypchbl (HauMeHo pa (\e)
» x 'S mexumii, 1a60paTOPHBIX, CaMOCTOSATEIbHOI BaHHe
E g @ NPaAKTUYeCKNX 3aHATHIA, v padoThI OLICHOYHO
= = g o MeTobI 00yYeHus, § ro
| = = = peajuzyiouiue = cpeacTBa)
= s | £ “ NpUMeHsIeMyI0 @
E § 00pa3oBaTeIbHYI0
TEXHOJIOTHIO
Monyns 1. | Tema 1. OcHOBHBIE 2 2 Bebunap Ha 20 | Uzyuenue LMS-cucrema na | Otuer no [1-3]
OcHoBHBIE HOHSTHUS ¥ 3aKOHBI OHJIAHHIUIONIA/IKE, BUJICOJIEKLIUH 1O ocHose Moodle, J1abopato
HOHSATUS U | XUMUH JIICKyCCHsl B 4aTe BeOUHapa. uToraM BeOMHapa 1o KOMITBIOTEp JINO0 | pHOHU
3aKOHBI BerinonHenue mabopaTopHOi Teme 1. IUIAHIIET JIN00 pabore
XUMHH. pabotsr Nel ¢ CamocTosTeabHOoe cMapThoH Nel.
Tepmonunamu KOHCYJIbTaI[eH BBITIOJTHEHHE [pomexy
Ka U KHHETHKa mpernogaBatess Ha popyme nabopaTopHOH pabOTHI TOYHBIN
XUMHUYECKUX 1 yepe3 KOMMEHTapuu B Nel. KoHTponb cMeHBI TECT 1O
TIPOLIECCOB 3aJaHUSIX IP -anmpecos, ananus Teme 1
TeKyLIei
yCIIeBaeMOCTH TIPH
nomoiu bPC-
penTHHra.
Brinonnenue
MPOMEXXYTOYHOTO
TecTa no teme 1
Tema 2. OcHOBHBIE 15 | CamocrosiTenbHOE LMS-cucrema na | [Ipomexy [1-3]
KJIaCChl M3y4eHUE MaTEePHaIOB ocHose Moodle, TOYHBIN
HEOPTraHMYECKIX 3JIEKTPOHHOTO KOMIIBIOTEp JHOO0 | TECT 1O
BEIIIECTB yde0HHKa 0 TeMe 2. IUTaHIIIET JINO0 Teme 2
Brimostnenue cMaptdoH

MPOMEKYyTOIHOTO




TecTa 1o Teme 2.
Amnanus noBeaeHus
o0yyaromuxcs npu
nomommu LRS-cucreMsr
u Experience API,
aHaJIN3 TeKyulei
yCIIeBAEMOCTH TIPU
nomoiu bPC-
penTuHra

Tema 3. Ctpoenue
aToMma.
ITepuoauueckast
cuctema [J{.1.
MenneneeBa

20

CaMOCTOSTENbHOE
HM3YYCHUC MATCPUAIIOB
3JIEKTPOHHOTO
yueOHMKa 10 Teme 3.
Brinonnenue
MPOMEKYTOYHOTO
TecTa I10 TEME 3.
AHanu3 moBeIeHUA
oOygaromuxcs npu
niomorm LRS-cucremMsr
u Experience API,
aHaJIM3 TeKyulei
yCIIEBaeMOCTH MPH
nomoiiu bPC-
peiituHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMIBIOTEP 00
IJIaHIIET JTH00
cMapThoH

IIpomexy
TOYHBIH
TECT 110
Teme 3

[1-3]

Tema 4.
XuMmuueckas

CBSI3b.
IIpocTpancTBEeHHOE
CTPOCHHE MOJIEKYII

20

CamocrostensHoe
H3y4YEeHUE MaTEPHUAIIOB
JJIEKTPOHHOTO
yueOHMKa 10 Teme 4.
Bemonnenue
HPOMEXKYTOUHOTO
TecTa 1o Teme 4.
AHanu3 moBeIeHUA
oOygaromuxcs npu
nomoiu LRS-cucremsr
u Experience API,
aHaJIU3 TeKyliei
yCIIeBAEMOCTH NIPU
oMot bPC-
peiituHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMIBIOTEP 00
IJIaHIIET JTH00
cMaptdoH

IIpomexy
TOYHEIA
TECT I10
Teme 4

[1-3]




Tema 5. ®a3zoBble 15 | CamocrosiTenbHOE LMS-cucrema na | [Ipomexy [1-3]
COCTOSIHUS M3y4eHUE MaTEePHaAIOB ocHoBe Moodle, TOYHBIN
BEILIECTB. 9JIEKTPOHHOTO KOMITBIOTEp JINOO | TECT 110
MexMoneKyIsapHbI y4e0HHKa TI0 TeME 5. IUTaHIIET JINO0 TeMe 5
€ B3auMOJICHCTBUSA Brimonuenue cMaptdoH

MPOMEKYyTOIHOTO

TecTa 1o TeMe 5.

AHanu3 moBeIeHUA

oOygaromuxcs npu

nomouu LRS-cucrembr

u Experience API,

aHaJIU3 TeKyliei

yCIIeBAEMOCTH NIPU

oMo bPC-

perTuHra
Tema 6. Beimostaenue mabopatopHoii | 25 | CamocTosiTebHOE LMS-cucrema Ha | Otder mo [1-3]
TepmoanHaMuKa paboTer Ne2 ¢ M3YYCHHE MaTEPHAIIOB ocHoBe Moodle, nmaboparo
XAMHUYECKUX KOHCYJbTaIien 3JIEKTPOHHOTO KoMIbIOTEp 00 | pHOIt
peakuuit npernoaaBatess Ha popyme ydeOHHKa 0 TeMe 6. ITAHIIET JIN00 pabote

1 Yepe3 KOMMEHTapHHu B CamMocTosTeapHOe cMaptdoH Ne2.
3aIaHISIX BBITTOJTHEHHE IIpomexy

J1a00paToOpHON paboTHI TOYHBIN

Ne2. KoHTpoJb CMEHBI TECT 110

IP-anpecos, ananus Teme 6

TeKyIlen

yCIIeBaEMOCTH NIPU

nomouu bPC-

pelTHHra.

Brinonnenue

MIPOMEKYTOYHOTO

TECTa 1o TeMe 6
Tema 7. Kunetuka 25 | CamocTosATenbHOE LMS-cucrema Ha | [Tpomexy [1-3]
XUMHUYECKHUX M3YYCHHE MaTEPHAJIOB ocHoBe Moodle, TOYHBII
PeaKIHid. JJIEKTPOHHOTO KOMITBIOTEp JINOO | TECT 110
Xumuyeckoe y4eOHHKA 0 TeMe 7. IUTAHIIET JINOO Teme 7
paBHOBecue Brinosnnenue cMapThoH

MPOMEXYTOYHOTO

TecTa 1o Teme 7.
AHanu3 noBeaeHUA




o0yyaromuxcs npu
nomoiu LRS-cuctembl
n Experience API,
aHaJINU3 TeKyulei
yCIIeBaeMOCTH TIPH
nomoiu bPC-
perTuHra

Monaynb
Hctnaneie
pPacTBOPHI

2.

Tema 8. PacTBOpBI.
Crioco05I
BBIPKEHUS
KOHIICHTPALUU
pacTBOpOB.
XHUMHYECKHe
paBHOBeCHS B
pacTBopax

20

CaMOCTOSTENBHOE
H3ydeHHE MaTepHalioB
3JICKTPOHHOTO
yueOHHKa 10 TeMe 8.
Brinonnenue
MPOMEKYTOYHOTO
TecTa IIo TeMe 8.
Amnanus noseaeHus
oOygaromuxcs npu
niomorm LRS-cucremMsr
u Experience API,
aHaJIN3 TeKyulei
yCIIEeBaeMOCTH TIPH
nomoiu bPC-
peiituHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEp JTNOO
[IAHIIET JIH00
cMapThoH

IIpomexy
TOYHBIN
TECT 110
Teme 8

[1-3]

Tema 9. PactBops!
HEDJICKTPOJIUTOB U
3IEKTPOIUTOB

Bebunap Ha
OHJIAHHIUIONIA/IKE,
JIICKyCCHsl B 4aTe BeOUHapa.

25

W3yuenue
BHJICOJICKIIMH I10
HUTOTaM BeOMHApa MO
TeMe 9. BrimonneHue
MPOMEKYTOIHOTO
TecTa Imo TeMe 9.
AHaiu3 moBeaeHUs
oOygaromuxcs npu
nomommu LRS-cucteMsr
u Experience API,
aHaJIN3 TeKyulei
YCIIEBaEMOCTH MPH
nomoiiu BPC-
peiituHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMIBIOTEP 00
IJIaHIIET TH00
cMapThoH

IIpomexy
TOYHEIA
TECT I10
Teme 9

[1-3]

Tema 10.
Komnonansie
pacTBOpbI

15

CaMoOCTOSTENbHOE
HU3Yy4YCHUC MATCPpHUAJIOB
QJICKTPOHHOI'O

LMS-cucrema Ha
ocHoBe Moodle,
KOMIBIOTEP 00

IIpomexy
TOYHEIA
TECT 110

[1-3]
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yueOHuKa 1o reme 10.
Brmmonnenue
MIPOMEKYTOUHOTO
TecTa 1mo TeMe 10.
AHanu3 moBeaEHUA
oOygaromuxcs npu
nomommu LRS-cucreMsr
u Experience API,
aHaJIN3 TeKyulei
YCIIEBaEMOCTH MPH
nomoiiu bPC-
peiituHra

[IAHIIET OO0
cMapThoH

Teme 10

Mopynb 3.

ONeKTpOXUMHU
Yyeckue
IIPOLIECCHI

Tema 11.

OKHCINTENLHO-
BOCCTaHOBUTEILHEI

e PEaKIUH.

DIEKTPOXUMHUS:
OCHOBHbIE MTOHATHS

20

CamocTosTeapHOe
HM3YYCHUC MaTCPUAIIOB
3JIEKTPOHHOTO
yaeOHmKa 1o Teme 11.
Brimonnenne
MPOMEKYTOYHOTO
TecTa 1mo Teme 11.
AHanmn3 moBeIeHUA
oOygaromuxcs npu
oMoy LRS-cuctembr
u Experience API,
aHaJIU3 TeKylieil
yCIIEBaeMOCTH MPH
nomomu BPC-
peiitunra

LMS-cucrema Ha
ocHoBe Moodle,
KOMIBIOTEP 00
ITAHIIET JIN00
cMaptdoH

IIpomexy
TOYHBIN
TECT 110
Teme 11

[1-3]

Tema 12.

Bo3ankHOBEHNE
3JICKTPOTHOTO
IMOTEHIMAJIA.
T"anpBannueckue
MIPOIIECCHI

25

CaMocTosiTenbHOE
HM3ydeHHE MaTepHalIOB
3JIEKTPOHHOTO
ygeOHnKa 1o Teme 12.
Brinosnnenue
MIPOMEKYTOYHOTO
TecTa no Teme 12.
AHanu3 noBeICHHS
00yyaromuxcs npu
nomouu LRS-cucrembr
u Experience API,
aHaJIN3 TeKyllei

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEp JTHOO
IJIAHIIET 00
cMaptdoH

IIpomexy
TOYHBIN
TECT 110
Teme 12

[1-3]
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yCIIEBa€MOCTH IIPU
nomoiu bBPC-
peiitunra

Tema 13.
DNIEeKTPOIU3

paciuiaBoB "
BOJIHBIX PaCTBOPOB

Aynuo-/Bueo- JeKINU
ANEKTPOHHOTO YIeOHHKA C
KOHCYJIbTaluei
mperoiaBaTens Ha popyme

25

CamocrostensHoe
M3ydeHIE MaTepHajioB
3JIEKTPOHHOTO
yaeOHmKa 1o Teme 13.
Brinosnnenue
MPOMEKyTOYHOTO
TecTa o Teme 13.
AHanu3 noseaeHus
00yyJaromuxcs npu
nomouu LRS-cucrembr
u Experience API,
aHaJIU3 TeKyleil
yCIIeBaeMOCTH TIPH
nomoiu bPC-
perTuHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEP JTHOO
IJIAHIIET 00
cMaptdoH

IIpomexy
TOYHBIN
TECT 110
Teme 13

[1-3]

Tema 14.
Kopposzus
METAJIOB.
Crioco0BI  3aIUTHI
METAJIOB oT
KOppO3uu

25

CaMOCTOSTENBHOE
M3ydeHIE MaTepHajioB
3JICKTPOHHOTO
yaeOHnKa 1o Teme 14.
Brinonnenue
MPOMEKYTOYHOTO
TecTa mo TeMe 14.
Amnanus noseaeHus
00y4aromuxcs npu
oMot LRS-cucremsr
u Experience API,
aHaJIN3 TeKyuei
yCIIeBaeMOCTH TIPH
oMot bPC-
penTuHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEP JTHOO
IJIAHIIET 00
cMapThoH

IIpomexy
TOYHBIN
TECT 110
Teme 14

[1-3]

IloaroToBka K 3K3aMeHy

10

CaMOCTOSTENbHOE
TECTHPOBAHUE I10
0aHKy TeCTOBBIX
3amannii He MmeHee 600
BOIIPOCOB, aHAITU3
[IOBEIEHUS

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEP JHO0
IJIaHIIET TH00
cMapThoH

Hrorossrit
TECT

[1-3]
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TECTHPYIOLIUXCS MPH
nomomu LRS-cucremsl
n Experience API,
KOHTPOJIb cMeHbI [P-
aJpecoB, yaaJcHHAsS
ayTeHTH()UKAIUS TIPH
TTOMOIIIN
pacrio3HaBaHUSA JIAL,
aHaJIN3 TeKyulei
yCIeBAaEMOCTHU TpH

nomotu bPC-
peiituHra
Bcero: 305
IIpoMe:kyTOYHASI aTTeCTALUS 0,35
KonTpoab 8,65

Hroro:

324
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4.2.

CTpykTypa ¥ coaep:kaHue QM CHUILVIMHBI (Y4eOHOro Kypca) «O01mas 1 HeOpraHuvdeckass XuMus 2»

Kypc nzyuenus 1

Paznedn, Ioapa3nen, Tema Buasbl yue6Hoii padoThl Heo0xoaumebIe Dopmbl Pexomenna
MoayJ1b KounrakTHasi pabora CamocrosTebHast paboTa MaTepUaIbHO- TeKyllero | yemas
(B yacax) TeXHUYeCKHue KOHTpPOJIA | JUTEpPaTy
BCEro ®opmbl NPOBeIEHHS ¢opmbl pecypchbl (nHaumeHo | pa (Ne)
o 9 JIEKIUii, 1a00paTOPHBIX, OpraHu3anuu BaHue
E § @ NPaKTUYeCKUX 3aHATHIA, v CaMOCTOATENbHOM OLICHOYHO
= = o ] MeTo/bI 00yUYeHusl, § padoThI ro
| = E : peanusylomue : cpeacTBa)
= é‘ P NpUMEHSIEMYI0
g 5 00pa3oBaTeIbHYI0
TEXHOJIOTHI0
Mopymns 1. Tema l.s - Bebunap Ha 35 Uzyuenue LMS-cucrema Ha | [Ipomexy [1-3]
S-3JIEMEHTBI 9JeMEHTHI | 2 OHJIAHHIUIONIAJIKE, BUJICOJIEKLIMU 110 ocHoBe  Moodle, | TouHBIi
[lepuonnveck | rpyrmmb JIUCKYCCHsI B 4aTe BeOMHapa UTOTaM BeOWHApa MO | KOMIBIOTEpP JIMOO | TECT IO
0i1 cucTeEMBI TeMe 1. BolmonHeHue | miuaHmier nubo | teme 1
[IPOMEKYTOYHOTO cMapThoH
TecTa o teme 1.
AHanu3 noBeIeHus
0o0yJaromuxcst mpu
oMoty LRS-
CHCTEMBI U
Experience API,
aHaJINU3 TeKylen
YCIEBAaeMOCTH MPHU
oMo bPC-
peiiTuHra
Tema2.s— 35 CamocTosITenbHOE LMS-cucrema Ha | [Ipomexy [1-3]
anemenrTa I U3y4YeHUE ocHoBe  Moodle, | TounsIit
TPYIIIBI MaTepHuagoB KOMIIBIOTEp JIMOO | TECT MO
3JIEKTPOHHOTO TUTAHIIET 6o | Teme 2
yaeOHHKa 1Mo Teme 2. | cMapThoH
Brinonnenue
MIPOMEKYTOYHOTO

TecTa I10 TeMe 2.
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AHanu3 noBeeHUs
00ydJaromuxcs npu
oMoty LRS-
CHCTEMBI U
Experience API,
aHaJIU3 TeKylen
yCIIeBa€MOCTH IIPH

nomomu bPC-
peWTunra
Momyns 2. Tema3.p— Bebunap Ha 32 Uzydaenue LMS-cucrema Ha | OT4er Mo [1-3]
P-271€MEHTHI anemeHnTsI 111 OHJIAMHILIONIAIKE, BUCOJIEKIIUU IO ocHoBe  Moodle, | mabopato
Ilepuonuueck | rpymnmst JIICKYyCCHsl B 4aTe BeOnHapa. nuTOraM BeOHMHapa o | KoMmbloTep JnMOO | pHOH
0if cucTeMBI Berinonnenue naboparopHoi Teme 3. IJIaHIIET 6o | pabore
paboTsI Nel c CaMocTosITeTbHOE cMapThoH Nel.
KOHCYyJIbTaluen BBINOJIHEHHE IIpomexy
npernogasarens Ha Qopyme nmabopaTopHOit TOYHBIN
U 4Yepe3 KOMMEHTapuu B pabotsr Nel. TECT 1O
3aJaHUSIX KouTpons cmensr IP - TeMe 3
aZpecoB, aHAIIN3
TeKyLIel
yCIIeBa€MOCTH IIPH
niomoiu bPC-
peiTuHra.
Brinonxenue
IIPOMEKYTOUHOTO
TecTa Mo Teme 3
Tema 4. p- 32 CaMocrosTenbHOe LMS-cucrema Ha | IIpomexy [1-3]
3neMeHTHI [V U3y4YeHUE ocHoBe  Moodle, | TouHsIit
TPYIIIIEL MaTepHaoB KOMOBIOTEP JIMOO | TECT  TIO
3JIEKTPOHHOTO TJIAHIIET 6o | teme 4
yaeOHmKa 1Mo Teme 4. | cMapThoH
Brinonnenue
MIPOMEKYTOYHOTO

TecTa o TeMe 4.
Amnanus nosejeHus
00y4Jaromuxcs npu
momomu LRS-
CUCTEMBI U
Experience API,

15




aHaIU3 TeKyLen
YCIIEBAEMOCTH MIPH

oMo bPC-
peWTunra
Tema 5. p- 35 CamocTosITenTbHOE LMS-cucrema Ha | IIpomexy [1-3]
3JIEeMEeHTHI V H3y4YCHUE ocHoBe  Moodle, | TouHBIH
TPYIIIIED MaTepHaoB KOMOBIOTEP JIMOO | TECT IO
AIEKTPOHHOTO IUTaHIIeT mubo | Teme 5
y4eOHHKa 1Mo Teme 5. | cMapThoH
Brinonnenue
MIPOMEKYTOYHOTO
TecTa 10 TeMe 5.
AHanu3 noBeeHUs
00y4Jaromuxcs npu
oMoty LRS-
CHUCTEMBI U
Experience API,
aHaJIU3 TeKyleH
yCIIeBaeMOCTH TIPH
nomoiu bPC-
peWTunra
Tema 6. p- BrimonHenne 35 CamocTosITenTbHOE LMS-cucrema Ha | OT4er Mo [1-3]
anemMeHTsl VI nabopaTopHoi paboThl Ne2 n3y4yeHue ocHoBe  Moodle, | maGoparo
TPYIIIBI c KOHCYJIbTaI[HeH MaTepHUaoB KOMIBIOTEP JIMOO | pHOWM
mpernojaBaTeliss Ha (Gopyme 3JIEKTPOHHOTO TUTAHIIET 6o | pabore
U Yepe3 KOMMEHTapuHu B ydeOHMKa 110 Teme 6. | cMapThoH Ne2.
3aJ]aHUAX CamocTosITenbHOE IIpomexy
BBITIOJTHCHHE TOYHBIN
nmabopaTopHOit TECT  TO
paboTer Ne2. Teme 6

KouTpons cmens 1P -
aJpeCOB, AHAIIN3
TeKyLIel
yCIIeBa€MOCTH IIPU
oMoy bPC-
peiTuHra.
Brinonxenue
MPOMEKYTOYHOIO
TecTa Mo Teme 3
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Tema 7. p-
3nneMeHnThl VII
TPYIIIBI

35

CamocTosTensHoe
U3yYECHHUE
MaTepUaioB
AIIEKTPOHHOTO

y4eOHHKa 0 TeMe 7.

BrmonHeHne
MIPOMEKYTOYHOTO
TecTa Mo Teme 7.
AHanu3 moBeAeHUS
00ydJaromuxcs npu
nomomu LRS-
CUCTEMBI U
Experience API,
aHalu3 TeKyleu
yCIIeBaeMOCTH TIPH
nomoiu bPC-
peWTunra

LMS-cucrema Ha
ocHoBe  Moodle,
KOMITBIOTEp  J1M0O0
TJIaHIIET 6o
cMaptdoH

IIpomexy
TOYHBIN
TECT 1O
Teme 7

[1-3]

Tema 8. Bomopon

26

CaMoCTOSITEIBLHOE
H3yYCHUE
MaTepHaoB
3JIEKTPOHHOTO

y4eOHHKa 110 TeMe §.

Brinmonnenue
MIPOMEKYTOYHOTO
TecTa IIo TeMe 8.
Amnanu3 noBeeHus
00y4Jaromuxcs npu
nomomu LRS-
CHCTEMBI 1
Experience API,
aHaJIU3 TeKyLeH
yCIIeBaeMOCTH TIPH
nomomu bPC-
peiiTuHra

LMS-cucrema Ha
ocuoBe  Moodle,
KOMITBIOTEp  JTHOO
IUIAHIIET B9 (0]
cMapThoH

IIpomexy
TOYHBIN
TECT  TIO
Teme 8

[1-3]

Mopymns 3.
d-s7emMeHThI
ITepuoanueck
Ol CHCTEMEI

Tema 9. d-MeTaiuibl
M UX COEIMHEHUS

Aynuo-/Buzeo- JIEKUUHU
JJIEKTPOHHOTO Y4YeOHHKA C
KOHCYJIbTaluen

npernoiasaTels Ha Gopyme.

67

CamocrosTenbHOe
U3y4eHHe
MaTepHuaIoB
3JIEKTPOHHOTO

y4eOHHKa 110 TeMe 9.

LMS-cucrema Ha
ocHoBe  Moodle,
KOMITBIOTEp  J10O0
MJIaHIIET 60
cMapThoH

IIpomexy
TOYHEIN
TeCT 1O
Teme 9

[1-3]
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Brmonnenne
MIPOMEKYTOYHOTO
TecTa o TeMe 9.
AHanmm3 noBeACHUS
oOygaromuxcst mpu
momomu LRS-
CHCTEMBI 1
Experience API,
aHaJIU3 TeKyLeH
YCIIEBAEMOCTH MPH
nomomu bPC-
peiiTuHra

HOL[FOTOBKa K OK3aMCHY

CaMocrosTenbHOe
TECTUPOBaHKE IO
0aHKy TECTOBBIX
3a/laHull HE MEHee
600 BompocoB,
aHAJIN3 TIOBEACHUS
TECTHPYIOUTNXCS TIPH
oMoty LRS-
CHCTEMBI U
Experience API,
KOHTpOJIb cMEHBI [P-
aZipecoB, yaajleHHas
ayTeHTUPUKALHS PU
TIOMOIIH
pacro3HaBaHHUs JIUL,
aHaJIU3 TeKyLeH
yCIIeBaeMOCTH TIPHU
nomoiu bPC-
peWTunra

LMS-cucrema Ha
ocHoBe  Moodle,
KOMITBIOTEp MO0
TUTAHIIET 60
cMaptdoH

Hroroserii
TECT

[1-3]

Bcero:

HpomemyTquaﬂ aTTreCTalus

0,35

KonTpoasb

8,65

341

Hroro:

360
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5. Kpurepun 1 HOpMBbI TeKYIIero KOHTPOJISAA U POMEKYTOYHOM aTTecTAlMU

Kypc «O0uias u Heopranudeckasi xumus 1)

MakcumanbHasi CyMmmMa, KOTOPYIO MOKHO HaOpaTh, BBITOJIHUB BCE 3a1aHUs M TeCThI, cocTaBisieT 100 6amios.

DopMBI TEKYIIETO
KOHTPOJIS

VYcnoBus gonycka

Kputepun u HOpMBI OLIEHKH

JlaGopaTtopHnas pabota JlomyckaroTcst Bce Max - 9 6ayTOB BBICTABISETCS CTY/ACHTY, €CIIM OTYET BBHITIOJHEH 0€3
18 OamnoB 3aMEUaHMii;
(9 6ammoB 3a - 7-8 6aI0B BBICTABIISICTCS CTYJEHTY, €CJIM B OTYETE COACPIKATCS
KaX]IyIO HEeOOIbIINE HETOUYETHI;
71a060paTOPHYIO - 5-6 6asI0B BBICTABISIETCS CTYJIEHTY, €CJIM B OTUETE COAepkKATCs
pabory) OLIMOKH B BBIBOJIE K paboTe;
- 3-4 Gasna BBICTABISIETCS CTY/ICHTY, €CJIH B OTUETE COJIEpKaTCs
CYIIIECTBEHHBIC OIUOKHU B pacyeTax;
- 1-2 Ganna BbICTaBISIETCS CTYACHTY, €CIIH PACUEThI POU3BECHBI HE
BEPHO;
- 0 6GayTOB BBICTABJISIETCS CTYICHTY, €CJIH JJabopaTopHas paboTa HE
BBITIOJTHEHA
[IpomexxyTounsie  TecThl | JlomyckaroTcst Bce Max 1 Borpoc — 0,5 6anna.
no temam 1-14 42 Gamna (6 BOTIPOCOB B KAKJOM MTPOMEKYTOYHOM TECTE)
(3 6anna 3a OrpaHndeHne Ha KOJMYECTBO MOMBITOK: 3
KaKIbIN
MPOMEKYTOUHBIN
TECT)
Ntoroserii Tect Honyckarorcs Bce Max 1 Bompoc — 2 6ania.
40 6annoB (20 BOTIPOCOB B UTOTOBOM TECTE)

OrpaHuyeHHe Ha KOJTUYECTBO MOMBITOK: 2
OrpanuueHnue 1o BpeMeHu: 60 MUH.

OtmeTka 00 dK3ameHe (GopMHUpYyeTCs aBTOMATHYECKH, HA OCHOBE UTOTOBOTO PEUTHHTOBOTO Oalijia 1Mo pe3yiabTaTaM MPOXOKICHUS CTYACHTOM
JTUCITUTIIMHBL, B COOTBETCTBUHM cO [1Ikanoi mepeBoga peHTHHTOBBIX OAJJTOB B TPAIUIIMOHHBIC OIICHKH:
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®opma npoBeAECHUS VYcnosus nomycka Kpurepun u HOpMBbI OLIEHKH
MIPOMEXYTOUYHOM aTTECTAUK
Dk3aMeH (10 HaKOMUTeNbHOMY | Bhimosnnenne  1abopaTopHbIX «OTIIUYHOY 80 — 100 GayoB
pEUTHHTY) pabort No 1,2, «XOPOIIOY 60 — 79 6amioB
IIPOMEXYTOUHBIX TECTOB IIO «YIOBJIETBOPUTEIILHO 40 — 59 6amnos
Temam 1-14 «HEYJIOBJIETBOPUTEIBLHO» | MeHee 40 Gaion

Kypc «O0mas u Heopranuyeckas XuMus 2»

MaxkcumanbpHasi CcyMMa, KOTOPYIO MO>KHO HaOpaTh, BBIMIOJIHUB BCE 3a/1aHUs U TeCThl, cocTaBisgeT 100 6amos.

Dopmbl TEKYILETo VYcnoBus gormycka Kputepun 1 HOpMBI OLICHKH
KOHTPOJIS
JlaGoparopHas paboTa Jonyckatores Bce Max - 7,5 GannoB BBICTABISETCSA CTYACHTY, €CIIM OTYET BBHIIIOJIHEH 0e3
15 GamoB 3aMEYaHun;
(7,5 6annos 3a - 6-7 GanIoB BHICTABIISIETCS CTYACHTY, €CIIU B OTUETE COEPIKATCA
KaX1yto HEeOOoJIbIINE HEOUETHI;
nabopaTopHYIO - 5-6 GanyIoB BHICTABIISIETCS CTYACHTY, €CIIU B OTUETE COEPIKATCS
paborty) omMOKHU B BBIBOJIE K paboTeE;
- 3-4 Ganya BBICTABISETCS CTYJCHTY, €CJIM B OTUYETE COAEPIKATCS
CYLIECTBEHHbIE OIIMOKU B pacyeTax;
- 1-2 Ganna BBICTaBISETCS CTYJCHTY, €CIIM PACUEThI IPOU3BEICHBI HE
BEPHO;
- 0 GayIoB BBICTABISIETCS CTYACHTY, €ciii TabopaTopHast paboTa He
BBINIOJIHEHA
IIpomexyrounsle  TecTsl | Jlomyckarorcs Bce Max 1 Bompoc — 1 Gast.
o Temam 1-9 45 GamioB (5 BOIpoCOB B KaKI0M MTPOMEXKYTOYHOM TECTE)
(5 6annoB 3a OrpanudeHne Ha KOJIMYECTBO MOMBITOK: 3
KK IbIN
MIPOMEKYTOUHBII
TECT)
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HTtoroBelii TecT

Honyckarorcs Bce
40

Max
OayIoB

1 Bompoc — 2 6anna.

(20 BOIpOCOB B HTOTOBOM TECTE)
OrpannyeHne Ha KOJIMYECTBO MOMBITOK: 2
OrpanudeHnue o BpeMeHu: 60 MUH.

OtmeTka 00 dKk3ameHe (GopMHUpYyeTCs aBTOMATHYECKH, HA OCHOBE UTOTOBOTO PEUTHHIOBOTO Oalljia Mo pe3yiabTaTaM MPOXOKICHHS CTYACHTOM
JTUCITUTIIMHBL, B COOTBETCTBUHU cO [1Ikanoi mepeBoga peHTHHTOBBIX OAJJTOB B TPAIUIIMOHHBIC OIICHKH

dopma mpoBEACHUS

IIPOMEKYTOUYHOH aTTECTaluU

VYcnoBus gonycka

Kputepuu u HOpMBI OLIEHKU

pENTHHTY)

DKk3aMeH (110 HaKoNUTeabHOMY | BhimonHenne mabopaTopHBIX

pabot Ne

TemaM 1-9

IMPOMECKYTOYHBIX TECTOB IIO

80 — 100 6aiu10oB

1,2,

«OTJINYHOY
«XOPOIIO) 60 — 79 GamnoB
«yJIOBJIETBOPUTEIHHOY 40 — 59 6annoB

«HCEYOOBJICTBOPUTCIHHO

MmeHee 40 0aiu1oB
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KpuTtepun u HOpMbI OLIEHKH KyPCOBBIX padoT (MPOEeKTOB)

KypcoBblie paboTs! (ITPOEKThI) YIEOHBIM IJIAHOM HE MPETyCMOTPEHBI.

IIpuMepHasi TeMaTHKa NHCbMEHHBIX PpadoT (KypcoBbIX, pedeparos,

KOHTPOJIbHBIX, PACYeTHO-TPaduYeCKUX U ap.)

[TuceMenHbIE pabOTHl Y4EOHBIM IJIAHOM HE IIPETyCMOTPEHBI.

Bomnpocekl Kk 3xk3aMeny

Ne i/m \ Bonpochl
O0mas u Heoprannyeckasi xumus 1

1 OCHOBHbIE IOHATHUSI XUMUU: aTOM, HOH, MOJIEKYJIa, JJIEMEHT, BEIIECTBO

2 CUMBOJIBI XUMUYECKUX 3JIEMEHTOB

3 Monb - Kak €IMHUIIA U3MEPEHUSI KOJIMYECTBA BEIIECTBA

4 3aKOH COXpPAaHEHHUs Macchl, MOCTOSHCTBA cocTaBa. [IpruMeHeHrne ero B XUMHUYECKUX
pacyerax

5 3aKOH MOCTOSIHCTBA cOCTaBa. [ [puMeHeHue ero B XuMHUUYECKUX pacyeTax

6 ["a30BbIii 3aKOH KPATHBIX OTHOIICHUI U TPUMEHEHUE €r0 B TEXHUYECKUX pacueTax

7 ["a30BbIii 3aKOH ABOTapo M IPUMEHEHHUE €T0 B TEXHUUYECKUX pacyeTax

] l'azoBbiii 3ak0H MenpeneeBa-Kiaiinepona W NpUMEHEHHE €ro B TEXHHUYECKHUX
pacyerax

9 XHUMHUYECKUN HKBUBAJIEHT MPOCTHIX U CIOXKHBIX BEIECTB

10 ModsipHasi Macca ¥ MOJISIPHBIM 00bEM SKBUBAJICHTA

11 3aKOH HKBHBAJICHTOB

12 [Tonsitue 06 sHTaNBNUU. [1epBBIA 3aKOH TEPMOIUHAMUKH.

13 OHTaNBNUs 00pa30BaHMs BEIIECTBA

14 OHTaIBIUS peakuuu. 3akoH ['ecca

15 DHTaJIbNNS CTOPAHUS U TEIJIOTBOPHASI CIIOCOOHOCTH TOTTUB

16 OHTponus - Kak TepMoJWHaMuyeckas (YyHKUHS COCTOSIHMSI cHCTeMbl. Pacuer
SHTPOIUU PEAKIIHI

17 HampaBneHHOCTh XUMHYECKUX peakiuii. Jueprus [ mo6ca

18 CKOpPOCTh XUMHUUYECKUX peakiuii. [ OMOreHHbI€ U T€TePOTe€HHBIE TPOIIECCHI

19 3akoH JeicTByromux Macc. KoHCTaHTa CKOPOCTH peakliuu

20 3aBUCHMOCTH CKOPOCTH OT TeMIiepaTyphl. Temreparypubiii kodddumuent. [Ipasumo
Bant-T'odda

1 VYpaBHeHue AppeHuyca. 3aBUCHMOCTb KOHCTAHTBI CKOPOCTH OT TEeMIIEpaTyphl.
Pacuer sHeprumn akruBauuu

22 3aBUCUMOCTb CKOPOCTH PEAKIIUH OT MAPLHAIbHOTO JABJICHUS

23 Xumunueckoe paBHoBecre. KoHcTaHTa paBHOBECHS.

24 Cwmenienue xumuyeckoro pasHoBecus. [Ipunnun Jle-Illatense

25 PactBopel. CriocoOBI BeIpaKeHUsI KOHIIEHTPAIIUH PACTBOPOB

26 MexaHu3m pactBopeHus. TepMoauHaMHUKa PACTBOPEHHS.

27 Konnurarupabie cBOMCTBa pacTBOPOB: 3akoHbI Payist u Bant-I'odda

28 HctunHable M MOTEHIUATBHBIE ANEKTPOIUTHI. Jluccouuanus 3JIeKTPOIUTOB (KUCIOT,
OCHOBaHMH, cojielt). KoHcTanTa nucconuanuy moTeHIUaIbHbIX AJICKTPOJIUTOB

29 3akoH paz6asienus OcrBanbia. 3otonndeckuit ko3dduimenr.

30 3akonsl Payns u Bant-I'odda 11t pacTBOpOB 3J€KTPOITUTOB

31 Hucconmanus Boasl. Bogopoaasiii mokazarens (pH)

32 [IpounsBeneHne paCTBOPUMOCTH.




33 OOMeHHBIE peaKIuy B PACTBOPAX AJICKTPOIUTOB

34 I'maponus. pH BoIHBIX pacTBOPOB coneit

35 Hucnepcusie cucteMbl. KosionaHbie pacTBOPbI

36 [losrydeHne KOJIOMIHBIX PACTBOPOB

37 CBolCTBa KOJUIOMJAHBIX PACTBOPOB

38 DJIEKTPOXUMUYECKUE CUCTEMBI

39 DNIEKTPOAHBIN MOTEHIIHA.

40 Ypasnenue Hepacra. CrangapTHBIN 3JIEKTPOAHBIN NOTEHIIUAI

41 XMMHYECKHE UCTOYHUKH TOKA. I'anpBanndeckuil a3nement. Ipunnun u pacuer 9J1C

42 DJIEKTPOJIN3 PACIIaBOB. PacTBOPHUMBII aHO

43 DJEKTPOIN3 BOAHBIX pacTBOpoB. KaToaHblE 1 aHOAHBIE IPOILIECCHI

44 3akonbl Dapajes.

45 [IprMeHeHue 3JeKTpoJin3a B MPOMBIIIIIEHHOCTH

46 Koppozus METaJlIoB H CIUTABOB. [Ipuuunbl kKOppo3uu. TUIBI U BUIBI KOPPO3ZHOHHBIX
MOPAKEHU

47 XuMHu4decKasi Koppo3uss MeTajuioB. ['azoBas Koppo3us. XapaKTepUCTUKA OKCUIHBIX
IIJIEHOK

48 OnexTpoxumuueckass kopposusa. Koppo3uss Ha KoHTakTe AByX MeTayioB. OLeHKa
CKOPOCTH KOPPO3MOHHBIX ITPOLIECCOB.

49 Bnusiaue pa3nnyHbIX (aKTOPOB Ha 3JIEKTPOXUMHUYECKYIO0 KOPPO3HIO

50 Meroapl 3amUTBl METAUIOB OT KOPpPO3WH. MeTamnyeckue W HeMEeTaIMYecKUe
nokpeITus. [IporekTopHast v KaTogHast 3anmTa. IHruOuTOpsl KOPPO3Un

O01mas 1 HeoOprauuyeckKasi Xumms 2

1 CoBpeMEHHbIE MPEJICTABICHUS O CTPOEHUU aTOMa

2 KBanToBbI€ uncna

3 Ilepuonnueckuii 3akoH u [leproanyeckas cucTeMa 3JIEMEHTOB

4 Paguyc aToMma, SHEprus VMOHM3AIMH, CPOACTBO K AIIEKTPOHY,
3JIEKTPOOTPUIIATENBHOCTD

5 [Ipupona xumumueckoir cBsA3M. KoiaumuecTBEHHBIE XapaKTEPUCTUKU XHMHUYECKOMN
cBs3u. O6pa3oBaHNE MOJIEKYIIBI BOJIOPO/A.

6 Meton BaneHTHBIX cBsizeil. KoBameHTHast cBsi3b. MexaHu3Mbl  00pa3oBaHUS
KOBAJICHTHOM CBSI3U

7 XapakTepUCTUKH  KOBAJIEHTHOM  CBS3M  (HACHIIA€MOCTb,  HAIMPaBJICHHOCTH,
HOJISIPHOCTB). O- U TT-CBSA3H.

8 ['ubpuauzanmst opoOUTAIICH.

9 Wonnas cBs3b

10 Meramueckas CBs3b

11 Bonoponnas cBsa3b

12 MeToa MOJIEKYISIPHBIX OpOUTAIICH.

13 Onementsl I u IIA rpynn Ilepmoamueckoil cucteMbl: oO0IIas XapaKTEPUCTHKA).
ITonyuenue

14 Xumudeckue coequHenust daemMeHToB [ u IIA rpymm: ruapunbl, KapOuIbl, HUTPUIBI,
OKCHUJbl M THIAPOKCUIBI, COJIH.

15 ITpumenenue snemenToB I u [IA rpynmn u ux coequHeHnn

16 Kéctkocts H2O n meTop! €€ ycTpaHeHus

17 Onementsl [IIA rpynmer Ilepuogmdeckoit cuctembl: oOmas XapaKTepUCTHKA.
Ilonyuyenue

18 Xumudeckue coequHeHus snemMeHToB [IIA rpynmel: ruapuabl, KapOUIbl, HUTPUIBI,
OKCHUJbl M TUIPOKCUIBI, COJIH.

19 ITpumenenue smemeHToB 1A rpynmbl U UX COeAMHEHUIT

20 Onementhl IVA rpynmel [lepuoamdeckoit cuctembl. OOmias XapaKTepUCTHKA
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OJICMCHTOB, ITPOCTHIC BEIICCTBA

21 CoenuHeHus yriepoja

22 Kpemuuii u ero coeiuHeHUs

23 DNEMEHTBI NOAIPYNIIBI T€PMaHMsI U UX COEAVNHEHHUS

24 OneMeHThl VA rpynnel. OOmias XxapakTepUCTHKA DJIEMEHTOB, MPOCTHIC BEIIECTBA

25 A30T U €ro COeJMHEHUS

26 Dochop u ero coeqMHEHNS

27 DJIEMEHTHI NOATPYMIIIBI MBIIIBIKA U UX COCAUHEHHUS

28 OnemenTtsl VIA rpynmsl (xanpkorensl). O01mas XxapakTeprCcTHKA JIEMEHTOB

29 Kucnopon: amutorponasie Mmoaudukammu. CoeTMHEHUs KUCIOPOaa

30 Cepa u e€ coeuHeHHs (CEpOBOIOPOI, OKCUIBI CEPBI, KUCIOTHI)

31 DJIEeMEHTHI NOATPYIIIBI CEJIEHA, UX COCANHEHUS

3 Onementsl VIIA rpyNb! (ramorensl). O0mas xapakrepuctuka. [IpocTeie BemecTBa
Y CPaBHEHUE UX CBOMCTB

33 CoenuHeHus rajoreHoB (BOIOPOIHBIE COSTUHEHHUS, KMCIOPOIHbBIE COSTUHEHUS

34 Kucnoponoconepxamiyie KHUCIOThl TaJOT€HOB W HX COJM. MeXraaoreHHble
coequHenus. [Ipumenenue

35 Onementsl VIIIA rpynnsl Ilepuoanueckoir cuctembl. OOmias XapakTepUCTHKA,
npoctele BenectBa. CoequHeHust 01aropoaHbix ra3os. [Ipumenenue

36 Onements! [1IB rpynmnel [lepruoaudeckoii cucTeMbl. DIeMEHTBI MOATPYIIBI CKaH NS
Y UX COCIMHEHUS

37 JlanTtanonabl. AKTUHOUIBI

38 Onementsl IVB rpymmer Ilepuonnueckord cuctembl. OOmas XapakTepuUCTHKa
aneMeHTOoB. [IpocThie BeniecTsa U UX CBOMCTBA

39 Coenunenus anemenToB IVB rpynmel. [Ipumenenne

40 Onementel VB rpynmer  Ilepumonmnueckoid cuctembl. OOmas XapakTepuCTHKa
a5eMeHTOB. [IpocThie BelecTBa U X CBOMCTBA.

41 CoenuHenus >aeMeHToB VB rpymimbl (OKCHABI U THAPOKCHIBI, o). [IpuMeHnenne

42 Onementsl VIB rpymmer [lepuomudeckoii cuctembl. OOmas XapakTepHUCTHUKA
aneMeHToB. [lonmyuenne. CBoiicTBa npocThiX BeniecTB. COeMHEHUST XpoMa

43 Coenunenus MmonubaeHa u Bojabdpama. I'erepononukucinorel. [Ipumenenne

44 Onementsl VIIB moarpynmer Ilepuogmdeckoit cuctembl. OOmias xapakTepuCTHKa
AJIEMEHTOB. XMMHUUYECKHE CBOMCTBA MPOCTHIX BELIECTB
Coenunenus snementoB VIIB rpynnst (II), coenunenus snemento VIIB rpymisl

45 (IV), coemunenust snementoB VIIB rtpymmer (VI um VII). CpaBHutenbpHas
XapaKTEePUCTUKA OKUCIUTEIBHBIX CBOMCTB coeauHennid Mapranma (VII)

46 9neivleHTLI ceMericTBa >kene3a. OOmas xapaktepuctuka. [lomydenne. XumMudeckue
CBOMCTBA MPOCTHIX BEUIECTB.

47 CoenuHeHus kene3a, KoOaibTa, HUKENS (OKCHABI, THUIPOKCHUIBI Keye3a).
IIpumeHeHue

48 [TnaTuHOBBIE MeTamuibl. OOmas XapaKTEPHCTHKA JEMEHTOB. [Tonyuenue. IIpocteie
BEII[ECTBA U X XMMHYECKUE CBOICTBA

49 CoenvHeHUs MIATUHOBBIX METAJIOB (OKCHIBI U THIIPOKCHJIBI; COJHM KHCIOPOIHBIX
COCMHEHMH, TaJIU]IbI)

50 KoMIutekcHble coeTMHEHUS TUIATHHOBBIX METAJIIOB. CpaBHEHHE CBOMCTB AJIEMEHTOB
CEMEICTBA JKeJle3a U IIATUHOBBIX MeTalIoB. [IpumeHnenune

51 Onementsl B  rpynmber  Ilepuonuueckoit cucrtembl. OOmas XapakTepuCTHKa
aneMeHTOB. [IpocThie BenecTBa 1 MX XUMUYECKHE CBOMCTBA

52 CoenuHeHus 3eMeHTOB noArpynmsl Mmeau. [lpumenenue

53 Onementsl [IB rpymmer Ilepuogmyeckoit cucrtempl. OOmmas XxapakTepuCTHKA

aneMeHTOoB. [loyyenne. XumMnuyeckue CBOMCTBA MPOCTHIX BENIECTB
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CoenuHeHus IEeMEHTOB MOATPYIIBI IIMHKA (KUCIOPOIHBIE COSAMHEHUS, CYIb(UIbI,
rajuibl, IUaHuAb! U ap.). [lpumenenue
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9. @DoHI OlLIEHOYHBIX CpeacTs IJid MNPOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTaluu
oﬁyqamumxcﬂ Mo JTMCIHMIIJIMHE

9.1. TlacmopT oHIa OLEHOUYHBIX CPEICTB
Kon
Ne Kountpoanpyemsie pa3aenbl KOHTPOJIUPYeMOii HanmenoBanmue
n/n (TeMbl) TUCUUTJIMHBI KOMIEeTeHIIHU (M1 OLICHOYHOI'0 CpeACTBA
ee YacTH)
Oo0mas v Heoprannveckasi xumus 1
1 | Monyns 1. Otyer mo mabopaTOpHBIM
OcCHOBHBIE TIOHATHS U 3aKOHBI OIK-2 paboram Nel, 2.
XUMUHU. TepMmoauHamuka u [IpoMexxkyTOYHBIE TECTHI MO
KHHETHKAa XUMHUYECKUX IIPOLIECCOB Temam 1-7
2 [TpakTuueckas padora Nel.
Mogyns 2. P P
OIIK-2 [IpoMexxyTOYHBIE TECTHI MO
HctrHHBIE pacTBOPHI
temam 8-10
3 [TpakTuyeckast pabora No2.
Mogyns 3.
OIIK-2 [IpoMexxyTOYHBIE TECTHI MO

QHCKT OXUMHNUYCCKHUEC ITPOLICCCHI
p pot temam 11-14

OO0mas n HeopraHu4ecKass XUMHUA 2

1 | Monyns 1.
. IIpomekyTOUHBIE TECTBI 11O
S-3JIEMEHTBI ITepuoanueckoit OIIK-2
TeMaM 1, 2
CUCTEMBbI
2 Otyer mo mabopaTOpHBIM
Mogyns 2. paboram Nel, 2.
p-37EMEHTBI [Tepuonuueckoi OIIK-2 [TpakTrueckas pabora Nel.
CUCTEMBI IIpoMexyTOUHbIE TECTHI 1O
TemaMm 3-8
3 | Moayns 3. [TpakTuueckast pabora No2.
d-3remMeHTBI [lepnonnyeckoit OIlK-2 IIpoMeXyTOUHBIM TECT IO
CHUCTEMBI Teme 9

9.2. TunoBble KOHTPOJBbHBIE 3aJaHUSI HJIU HHbIEe MaTepPHAaJIbl, HeO0OX0AMMBIE IS
OLIEHKHU 3HAHU I, YMEHH, HABBIKOB U (MJIM) ONbITA JeATEJbHOCTH, XapaKTEePHU3Y0IIUX
3Tanbl (POPMHUPOBAHHUSI KOMIIETCHIIHII B Ipolecce 0CBOCHHUsI 00pa30BaTeIbHON NMPOrpaMMbl

9.2.1. KoMIUIEKT THIIOBBIX 3aJaHUH K JIA0OPATOPHBIM padoTam

Kypc «O0nias v Heopranuyeckas XumMus 1»

JlabopaTopHas padora Nel «XuMmn4yeckuii IKBUBAJIEHT

Heab: ompeneneHue MOJSPHOW Macchl SKBHBAJIEHTAa MeTajla SKCIEPUMEHTATBHBIM
MyTEM.

OnpiT. OnpeneneHue MOJAPHOH MAacchl 3KBHBAJEHTAa MeTaIa MO 00bEMY
BO/JIOPO/1a, BLITECHEHHOI'0 U3 PACTBOPA KHCJIOTHI.
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OmnpeneneHre MPOU3BOIUTCS C TMOMOINBIO mpubopa (puc.l), cocrosmero wu3s
n3mepurenbHor Otopetku (1) Ha 25...50 My, aByxkojeHHOW mnpoOupku OctBasibna (2) u
YpaBHUTEIHHOU CKIISTHKU WK OtOpeTKH (3).

1. B omHo u3 xomen mpoOupku OctBanmpiaa (2) MOMECTHUTE HABECKYy MeETallia,
HOJYYEeHHYIO Yy TabopaHTa.

2. B npyroe xoneno Ha 1/4 gyacTh ero 00béMa HajielTe pacTBOP COJISTHOM KUCIIOTHI.

3. [TnotHo 3akpoiite mpobupky OcTBanbaa (2) MpoOKoi U 3aKpenuTe e€ B IITATUBE.

4. [IpoBepbpTe TIPUOOP HA TEPMETHYHOCTH, IJISI YETO YpaBHUTENBbHBIA cocyn (3)

nonauMute Ha 10...15 cM u 3akpenuTe B 3TOM MoOJIOKeHHH. Eciau mpubop repmeruyeH, TO
YPOBEHb XHJIKOCTH B HEM OCTAaeTCsl MOCTOSHHBIM. Ecnu mpubop He repmMeTHyeH, IpOBEphTE,
IUIOTHO JIK 3aKpbITa podupka OcTBanbaa (2) mpoOKoi.

5. VYcranoBure 6ropeTky (1) um cocyn (3) Takum 00pa3oM, YTOOBI KHUIAKOCTh B HUX
HaXOJWJIach Ha OJHOM ypoBHE. OTMEThTE MOJIOKEHHE YPOBHA KUIKOCTU (MEHHCKa) B OIOpeTKe
(H-"V.

6. OcCTOpO’XHO TIOBEPHUTE POOUPKY (2) TaK, YTOOBI KUCIIOTA MEPETHIACh B KOJICHO,
/1€ HaXOJIUTCS METaJLII.

BropeTrku ykpemisitorcsi B IITaTUBE W 3aNOJHSIOTCS BOJOW. B HMCXOIHOM COCTOSHUU
JKHUIKOCTB B COCyaax lu3 AOJIDKHA HAXOJUTHCS HAa OAHOM YPOBHC.

Pucynok 1. Cxema npubopa amsi onpeneieHus] MOJSIPHON MacChl SKBHBAJICHTA METaJlIa:
1 — u3meputenpHas OwpeTka, 2 — JIByXKojJeHHas npobupka OcTBanpia, 3 — ypaBHUTEIbHAS
OropeTka

7. [locne monHOro pacTBOpeHUsT MeTaula NPUBEIUTE IOJIOKEHHUE JKUIKOCTH B
oropetke (1) u cocyne (3) Kk 0OTHOMY YPOBHIO.
8. TouyHO OTMETHTE TIOJIOKEHHWE MEHUCKa JKUAKOCTH B Oroperke (1) — V.
Omnpenenute 00BbEM BBIIEIHUBIIETOCS BOJOPOJIA.
9. OTMeThTe MoKa3aHus TepMOMeETpa U 6apoMeTpa.
10. Pe3ynbpTaThl 3aMepoB 3aHeCUTE B TAOIHITY 3.
11.  [aBneHue HaCHIIIEHHOTO BOJASHOTO Iapa BBIMUIIMNTE U3 TaOnmuuel 4 mpu
TeMIIepaType OIbITA.
12.  TIpuBemute 00BEM BBHIIEIUBLIETOCS BOAOPOAA K HOPMAJIbHBIM YCIOBUSAM (H.Y. —
P° =760 mm. prt. ct., T° =273 K):
Py Vi, _ Py Vy, 0 _ Py Vy T°
T° r " P
2
13. PaccunTaiiTe MOJISIpHYIO MacCy SKBUBAJICHTa METaJljIa:
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Hy

rae Va"”2 = 11200 mu/MOJIb — MOTSIPHBIN 00BEM SKBUBAJICHTA BOIOpoAa (H.Y.).

Tabnuua 3-Pe3ynbTaThl SKCIIEpUMEHTa

HaunmenoBanue O6o3HaueHne 3HaueHue En. usmepenus

Hagecka meramia m r
YpoBeHb B OIOpPETKE 10 ONbITA Vi MUT
YpoBeHb B OIOpETKE MOCIIE OIbITa V> MJT
OO0beM BBIICTUBIIETOCS BOJOPO/1a Vi, =V2-Vi MIT
TemmepaTypa OIbITa t °C
Temneparypa onbita I'=t+273 K
JlaBiieHMe HaChIILEHHOIO BOJIIHOTO Mapa h MM PT. CT.
ATMoc(hepHoe TaBlieHue P MM pT. CT.
JlaBnenue Boaopona P, =P-h MM pT. CT.

Tabmuia 4-J[aBieHre HACHIIIIEHHOTO BOASTHOTO Mapa

Temneparypa, [laBienue Temneparypa, [aBienue
°C HAaCBIIIIEHHOT'O °C HAaCBIIIIEHHOT'O
BOJISTHOT'O T1apa, MM BOJISTHOTO T1apa, MM
pT. CT. pT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68
14. [To momsipHO#M Macce SKBHBAJICHTa METajula METOJOM IOA00pa BaJE€HTHOCTEH,

OMpCaACIINTC, KaKOM MeTaJll ObLI UCIIOIb30BaH B OIIBITE.

15. PaccunTaiiTe OTHOCUTENBbHYIO OMIMOKY SKCTIEPUMEHTA!
m —m
9”1(’1] 3]/{[)1
A=+ ’ -100%
mamenp
16.  CnemnaiiTe BBIBOJ K paborte.

JlabopaTopHasi padoTraNe2 «OnpeneneHne JHTANBIUN PeaKIHN»

Heas: onpenenenue TemIoBoro 3p¢pexra CUCTEMBbI, B KOTOPO IPOUCXOIUT XUMHUYECKast
peaknus, ¥ SHTAIbIINK PEAaKLUU B HECTAHAPTHBIX YCIOBHSX.

Onbit 1. HeifTpaau3anusi cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B OHY CTAHIO

JIist HelTpanu3auy CepHOM KUCIOTHl THAPOKCHIOM HATPHUS B OJTHY CTaJMIO CMEIINBAIOT
SKBUBAJICHTHBIE KOJIMYECTBA KUCJIOTHI M IIEJIOYH JI0 00pa30BaHus CysibdaTa HATPHS:

H>SO4+ 2NaOH = NaS04+ 2H>0; AH;

1. OTMeppTe TUIMHIAPOM 3aJlaHHBIA TIPENoJaBaTeieM O00BEM pPACTBOpPA KHCIIOTHI,
BBUICHTE €r0 B TEPMOCTATUPOBAHHBIN cTakaH. OnmycTUTe B CTakaH TEPMOMETp, 3aMEpPbTE U
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3anummre B Tabiumy | Temmeparypy pactBopa. TepmMoMeTp He BbIHMMAalTe M3 CTakaHa [0
OKOHYAHUS OTIbITA.

2. OTMepbTe IPYTUM LHWIMHIPOM TaKOH e 00beM pacTBOpa IMIETOYH U OCTOPOXKHO,
HO OBICTPO BBUICHTE B CTaKaH C PACTBOPOM KHCIIOTHL. OCTOPOXKHO TepeMelianTe, OTMEThTE
HanOoJIpIIee H3MEHEHNE TEMIIEPATy Pl IIPU 00pa30BaHUU Cyib(ara HATPHSL.

3. BbiHbTE TEpMOMETp, BBUICUTE pPACTBOP M3 TEPMOCTATUPOBAHHOIO CTaKaHa,
¢GmIbTpOBANbHOM OyMaroil TIIATENbHO BBICYIIUTE CTEHKHU M JHO CTaKaHa, IOMECTUTE B HETrO
TEPMOMETP U JTAUTE OCTHITH /10 MPEKHEN TeMIIEpaTypPHhl.

4. 3anmonuuTe TaOmuiy | (BeMMYMHBI TEIUIOEMKOCTEH M IUIOTHOCTH PacTBOPOB
BBIMUIIKTE U3 TaOIuUIb! 3). BeinmonHuTe pacyeTsl.

Ta6muma 1-Pe3ynbpTaTh! onbiTa 1

Bemectso | V, t, D, C, n, 0, AH,
MJT °C r/em’ JIx/T-°C | Mmonb | JI>x/n MOJIB kJ>K/MOIb
H2SOq4
NaOH
NaxSOq4

OnpIT 2. HeliTpaauzanusi CEPHOl KUCJI0THI THAPOKCHI0OM HATPHS B JIBe CTAAUM

[Ipu HeWTpasM3auMK CEPHOW KHUCIOTHI THAPOKCHUIOM HATpus B JBE CTaJUHU
SKBUBAJICHTHBIN 00BEM IICIIOYN BHOCST B JBA IIpHEMa:

H>SO4+ NaOH = NaHSO4 + H20; AH>
NaHSO4 + NaOH = Na>SO4 + H20; AH> >
1. OTMepbTe IMIMHAPOM 33/1aHHBINA B OmbITe | 00BeM pacTBOpa KHCIOTHI, BhUICHTE

B TEPMOCTATUPOBAHHBIN CTakaH, M3MEPhTE TEMIIEPATypy pacTtBopa. Temmeparypbl pacTBOPOB
CEPHOU KUCIOTHI B OMbITaX | U 2 TOJKHBI OBITH OJTMHAKOBHI.

2. W3mepbTe IpyruM IHIUHAPOM TIOJIOBHHY SKBHBAJIECHTHOTO OOBEMa pacTBOpa
mejoun U OCTOPOKHO, HO GBICTpO BBUICUTE B CTaKaH C pPacTBOPOM KHUCIIOTHI. Ot1MmeTnTE
TeMIiepaTypy oOpa3oBaHHs pacTBoOpa THUIPOCYIb(aTa HATPHSI.

3. OTMepbTe IMIMHAPOM €llle TaKOH ke 00beM pacTBOpa IIETOYH U BBUICHTE €ro B
crakad. [lepeMemnaiiTe moJIy4eHHBIA pacTBOP Cyib(hara HATPHUS U 3aMUIINUTE €r0 TEMIIEPaTypy.
4. BriHbTe TEpMOMETp U BBUICHTE COAEPIKUMOE CTaKaHa, (PMIBTPOBAIBHOM Oymaroi

BBICYIIIUTE CTEHKH M JIHO CTakaHa. 3anojHuTe Tadnuily 2. Caenaite pacyeTsl.
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Pe3ynbTaTe! onbiTa 2

Tabnuua 2.

Bemectro | V, t, D, C, n, 0, AH,
MJT °C r/em’ Jx/r-°C | monb | JIxk/n MONTb kJ[x/MoITb
H>SO4
NaOH
NaHSOq4
NazS04
Tabmuna 3
TermI0eMKOCTh U IJIOTHOCTHh PACTBOPOB
PacTBop t,°C p, T/em’ C, Ix/r-°C
H>SO4, 1 M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, 1 M 20 1,050 3,73
22 1,046 3,74
24 1,042 3,75
26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
NaxSO4, | M 24 1,074 3,74
26 1,066 3,76
28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

29




Kpurepun onenkn 1adopaTtopHbIx pador:

- 9 GanoB BBICTABISIETCS CTYACHTY, €CIM OTYET BHINOJHEH 0€3 3aMeuaHuii;

- 7-8 0ayIoB BBICTABISIETCS CTYACHTY, €CIIM B OTYETE COJEpXKaTrcs HeOONbIIne
HEJIOYETHI;

- 5-6 OanyoB BBICTABIAETCS CTYICHTY, €CIM B OTYETE COAepXkarcs OIMUOKU B
BBIBOJIC K paboTE;

- 3-4 Gamia BBICTaBIISETCS CTYICHTY, €CIM B OTYETE COAEPIKATCS CYILECTBEHHBIC
OImMOKH B pacuerax;

- 1-2 Gana BBICTABIISIETCS CTYICHTY, €CIM pacueThl MPOU3BEIECHBI HE BEPHO;

- (0 6amIoB BBICTABIIACTCS CTYJEHTY, €CU TabopaTopHas paboTa He BHITIOJIHEHA

Kypc «O0nmias ¥ Heopranndeckass XUMHs 2»

JlaGoparopuas padora Nel «JaemenTsl IITA rpynnbi»

Heab: o3HaKOMIIEHHE C XUMUUYECKUMHU CBOMCTBAMHU COEIMHEHHM OOpa, alFOMUHHS U €T0
COCIMHEHMH, a TAKXKE C UX KAUECTBEHHBIM OTKPBITHEM.

OnplIt 1. IosryyeHue opTOOOPHOI KHCIOTHI

B mpoOupky HanWTh HACHIMIEHHBIH pacTBOp Oypbl, HAarpeTh U OCTOPOXXHO BIHTH
KOHIEHTPHUPOBAHHBII pacTBOp CepHOU KUCIOTHI. OXJIaAUTh MPOOUPKY MOJ KPaHOM, OTMETUTH
IIBET 00pa3ylolmXxcs KPUCTAIIOB OpTOOOpHON KUCIOThI. COCTaBUTH ypaBHEHHE peakiuu. 13
IPOOUPKH CIUTHh B PaKOBHHY OOJBIIYI0 YacTh pacTBopa. K ocraBmmMmcs Ha JHE KpHCTaliiaM
H3;BOs; n106aBuTh TUCTHIUIMPOBAHHYIO BOAY. MCIBITaTh pacTBOPUMOCTH OPTOOOPHON KHCIIOTHI
IIpY KOMHATHOM TeMIeparype U Mpy HarpeBaHUU.

OnbIT 2. KHC/I0THBIE CBOHCTBA OPTOOOPHOM KHCJIOTHI

1) B mpobupke ¢ AWCTWILIMPOBAHHOW BOJOW pACTBOPUTH TPHU HArpeBaHUU
HECKOJIbKO KpHCTaIoB opToOopHOM kuciaotel H3BO3 u npubaBnste mo 3-5 kamenb
HEUTpaJIbHOrO Jakmyca. OTMETHTh W3MEHEHHME OKpacKku Jjakmyca. Hamwucate cTyneHuaryro
JMCCOLIMALIUIO0 OPTOOOPHOM KHCIIOTHI.

2) B mpoOupky ¢ pacTBOpeHHOH OpTOOOPHOW KHUCIOTON BHECTH KYyCOYEK MAarHUs.
OtMeruth BbiaeneHue raza. CocCTaBUTh YpaBHEHHE pEAaKLIUU B3aUMOJCHCTBUS MarHusi ¢
OpTOOOPHOM KUCITIOTOM, YUUTHIBAsA, YTO MOTydaeTcss Metabopat Maraus Mg(BO:z)s.

3) Xopomio nepeMerIannyo cMech U3 1 r opToOOpHO# KucioTel U | r Xiopuaa
HaATpUs IMOMECTUTH B MPOOUPKY, KOTOPYIO 3aKpenuTh B janke mratuBa. [Ipobupky Harpets. K
OTBEPCTUIO TMPOOMPKH MOJHECTH CTEKISAHHYIO TMajo04yKy, CMOYEHHYIO DPAacTBOPOM aMMHaKa.
OObsicauth HaOmoaeHUs. COCTaBUTh YpaBHEHWE PEAKIIMU BBITCCHEHHS OOpHOW KHCIOTOU
JIeTy4el KUCJIOTHI U3 €€ COJIU.

OnpiT 3. KauecTBeHHbIE peaKMHU HA OOPHYI0 KHCJIOTY

4) Heckonpko kpucTtamuioB OOpHONW KHUCIOTHI MOMECTUTH B (PaphopoByIO HaIIKYy,
n00aBUTh 2-3 Karuid KOHIICHTPHUPOBAHHOTO pacTBOpa cepHOM KuCIOTHI W 10-15 kamenb
TWIIOBOro cnupra. CMech TIIATENBHO IEpeMenlaTh MaJOYKOM M TMOJDKEUb €€ COAECPKUMOE.
OOparuTh BHUMaHHE Ha MBET IuiamMeHW 3dupa. COCTaBUTh ypaBHEHUE PEaKIMH OO0pa3oBaHUS
6opHoasTIioBoro 3¢gupa B(OC,Hs)s u ero ropenusi.

5) [TpokanuTes B maMmeHnu ropeiku dapdopoByio manodky. OnycTUTh HaKaJICHHYIO
MAJOYKY B MOPOIIOK OOPHOM KHCIOTH M BHOBb BHECTH B Iiamsl. Kakyio okpacky IiaMeHH JaeT
OopHas kuciora?

OnbIT 4. I'uaposus 0ypsl

B npoOupky ¢ HEMTpanbHBIM PacTBOPOM JaKMyca 100aBUTh HECKOJIBKO Kallelb pacTBOpa
Oypsl Na;B4O7-10H20. Kak m3Menunach okpacka jgakmyca? CocTaBUTh B MOJIEKYJSIPHOH U
MOHHOW (hopMax ypaBHEHHE THAPOM3a Oypbl, IPH KOTOPOM oOpasyeTcsi MeTabopHasi KUCIIOTa
HBO:,.

OnbIT 5. B3auMojaelicTBie aJIOMUHHSA C BOJOMH
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[TonoxuTh B mpoOUPKY KyCOUYEK ATFOMUHUS U B300NTaTh ¢ 3-5 Mi1 Boabl. [Iporcxonut nu
peakmusn? OOBsICHUTH. [IpOKUMIATUTH comepkuMoe NpoOUpKH, M100aBUB 2-3 MIJI pacTBOpa
niesoun. CauTh J)KUIKOCTh, HECKOJIBKO pa3 MPOMBITh KyCOUYEK aJFOMHHMS BOJOW JUIS yAaleHUs
LIEJIOYM U OCTaBUTH €ro B BojE. Uepe3 HEKOTOpOe BpEMs MPOUCXOJUT BBIICICHHUE My3bIPbKOB
raza. CocTaBuTh YpaBHEHHME PEaKLMM B3aUMOACHCTBHS aIIOMUHMS C BOJOW. YKa3aTh YCIIOBUS
BO3MOKHOCTH IIPOTEKAHUS 3TOW PEAKIIUH.

OnbIT 6. B3anmopeiicTBHe aTIOMHHHUS ¢ KHCI0TaMHU

1) B aBe mpoOupKy MOMECTHTH MO KYCOUKY IFOMUHUS U IPUOABIIATH B OJIHY MPOOUPKY
pa30aBICHHYIO COJIIHYIO KHCIOTY, B JIPYTYI0 — pa30aBlieHHYIO CepHYI0 KUCIOTy. CpaBHUTH
AKTHUBHOCTb B3aMMOJICHCTBHS AIFOMUHUS C ’TUMU KHCITIOTaMU. COCTaBUTh YpABHEHUS PEAKIIMA.

2) Kycouek amtoMUHHSI ONYCTUTH B MpoOupKy. [IpuiauTh HEMHOTO KOHIIEHTPUPOBAHHOTO
pacTBopa a30THOM KUCIOTHI. [IpoMCXOaUT JIM pacTBOPEHHE ATIIOMUHMS B KOHIICHTPUPOBAHHOMH
A30THOM KHUCIIOTE MpU KOMHATHOU TeMiiepatype?

OcrtopoxHo HarpeTh mnpoOupky. Kakoii ra3 Beigensercs? CocTaBUTh ypaBHEHHE
peakuuu.

OmnbIT 7. B3auMoaelicTBie aJIOMUHHSA CO IEJI0YLIO

B nmpobupky momMecTuTh KyCO4eK allOMUHUS U OCTOPOKHO MPUIIUTH PACTBOP TUAPOKCHIA
HaTpus. Uto Habmonaerca? CocTaBUTh ypaBHEHHUE PEAKITUH.

Oneit 8. ITosryyeHne u cBOMCTBA THAPOKCHAA ATIOMUHUS

K pactBopy conu antomMuHusi B MpOOUpPKE MPHIMBATH MO KaIlIsiM PacTBOP THMAPOKCHAA
HaTpus 70 oOpa3oBaHusi ocajka. YTo oH coOoi mpencraBiseT, kakoB ero 1Ber? CoOCTaBHThH
ypaBHEHHUE PEAKIIUH B MOJICKYJSIPHON U MOHHOU (popmax.

Paznenuth ocamok Ha aBe mpoOupku. B oaHy mnpubaBUTh paz0aBIEHHYIO COJISIHYIO
KHCIIOTY, B JAPYIyl0 — pacTBop menoun. Uto HaOmomaercs? CuenaTh BBIBOJ O XUMHUYECKOM
XapakTepe ruapokcuaa antoMuHus. COCTaBUTh ypaBHEHUS pEakLUi B MOJIEKYJIIPHOM U MOHHOM
dbopmax.

OnbiT 9. KayecTBeHHbIE PeaKIMH HA HOHBI ATIOMHHUS

6) [TomecTuTs 1 Kamo COUPTOBOTO pacTBOpa alu3apuHa Ha (UIBTPOBAIBHYIO
Oymary W JaTh el BIUTATbCsA. 3aTeM NMOMECTHTh Ha BIAXXKHOE MATHO | KaIullo MCCIeAyeMOro
pacTBopa, COAEpXallero MOH altoMuHMS W | kammo pactBopa ammuaka. [Ipm 3tom Ha
cupeHeBoM (oHe (00YCIOBICHHOM OKpAacKOW anmu3apruHa B MISIOYHOM cpene) oOpasyercs
KpacHOBaTO-pO30BOE ITISITHO, MpecTaBistomee cobor aacopormonHoe coeaunenue Al(OH)s ¢
anu3apuHoM. OCTOPOXKHO BBICYIIMTH Oymary Haja IUIAaMEHEM TOpENKH, IpU 3TOM OKpacka
«aT3apuH-aJTIOMUHUEBOTO JIaKay CTaHeT 00Jiee OTYETIUBOM.

7 CBepHYTh HEOOJIBINION KycOoUueK (PUIBTPOBATIBHON OyMaru B )KI'yTHK, CMOYHUTB €TI0
HECKOJBKMMH KaIUIIMA KOHUEHTPUPOBAHHOTO pPAcTBOpPA COJMM AIOMUHMS W 1-2 KamisaMu
pa3baBieHHOTrO pacTBopa HUTpaTa kobanbTa (II). 3axBaTHB JXI'YTHK IIMIILAMH, BBICYIIMTD €TO,
MIOMECTHB BBICOKO HaJ TUJIAMEHEM TOpENIKH. 3aTeM IOJIOKHUTh B TUTEIb, C)KeUb Oymary u 301y
CHJIBHO TIpoKanuTh. [Ipu BbICOKOM TemmepaType oOpasyercss amomuHaT kobanbra Co(AlO2): B
BUJIE CUHEW Macchl («TeHapoBas CuHbY»). COCTaBUTh YpaBHEHHE PEAKIUH.

JlaGoparopHas padora Ne2 «JaemeHnTsl VIA rpynnbn

Ieab: O3HAKOMJICHHME C XMMHYECKHMMHU CBOMCTBaMHU 3jieMeHTOB VIA rpynmbel U uX
COEIMHEHUM.

Omnpit 1. IlonnyyeHue kucjaopoaa

1) B cyxoil mpoOupke, 3aKpeluleHHOW B JIAlKe IITaTHBA, OCTOPOXKHO HArpeThb [0
miaBiaeHus: npumepro 0,5 T xmopata kamust KClO3. B pacmmaB 1o6aButh karamuszatop MnO»
(HECKOJIPKO KPHICTAJUIOB). Bhimensrommiics ra3 UCOBITaTh TICOmEeHd TyduHkoi. COCTaBUTH
YpaBHEHUE PEAKLIUH PA3JIOKEHUS XJIOPATa KaJHsl.
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2) AHajoruyHbIM 00pa3oM MOJIYYHTH I'a3000pa3HBI KUCIOPOJ W3 MEpMaHTaHaTa Kaius
KMnOg4. Beiaenstomuiicss ra3 UCHbITaTh TICKOMIEH JTydruHKOW. COCTaBUTh YpaBHEHUE PEAKIIMHU
pa3NoKeHUs IepMaHTaHaTa KaJusl.

3) K 1-2 r 6emunsuoii m3Bectu (cmech CaCly m Ca(OCl)2) mo6GaBuTh KaTanm3aTop -
HACBIIICHHBIA pacTBOop HUTpara koOambra Co(NO3),. Beimenstomuiicss mpu HarpeBaHWU Ta3
UCIIBITaTh TIICIOIIeH TyanHKoi. [IpuBectu ypaBHenue peaknuu paznoxenus Ca(OCl),.

OmnpbiT 2. KauecTBeHHas1 peaknusi HA MEPOKCH/I BOAOPOaAA

PacTBop monuaa kanus NOAKUCIUTH pa30aBiICHHBIM PACTBOPOM CEPHOW KHUCIOTHI U 3aTeM
[0 KarisiM J00aBisATh PAacCTBOpP MEPOKCHAA BOAOPOAA IO TIOSBJICHUS JKEJITOW OKPACKH.
OO6pa3oBaHue Hoaa CTaHOBHUTCS Oojiee 3aMETHBIM, €CJIM BHECTH B TPOOHUPKY HECKOIBKO Karelb
6en3omna. [IpuBecTn ypaBHEHHE peaklny.

OmnbiT 3. CBOMCTBA MEPOKCHIA BOAOPOAA

1) o oOmenHo#l peakuun Mexny Hutparom cBuHma (II) u cepoBomopomHOil BomON
noTy4duTh ocanok cyiabduna ceunna (I1). Ocamok oThuILTPOBATH, TPOMBITH HA PUIBTPE BOAOK
u oOpabortath 3%-HBIM pacTBOpOM MepoKcUAa Bojopona. Kak wu3MmeHsieTcss IBET ocaaka?
[IpuBecTn ypaBHEHUs peakUui TOJy4eHHs Cyibpuia CBHHIIA U €ro OKHCIEHHUS B Cyiab(ar
cBuHIA. Kakue cBoiicTBa posiBiIgeT NEPOKCU Bogopoaa?

2) K nonakucieHHOMY pacTBOpPY MEPOKCHAA BOAOPOJA 100aBUTH PacTBOp IepMaHTaHaTa
kanusi. HaGnronate obecliBeunBaHWE pacTBOpa NMEpMaHraHaTa. BBIIENSIOMUIACS Ta3 UCIBITATh
Tieromel ydyunkoil. IlpuBectn ypaBHeHue peakiuu. Kakue cBOWMCTBa MPOSBIAET MEPOKCHU]
BOoZOposa’?

OnbiT 4. ITonnyyeHue cepbl

1) B npobupke B HeOONIBIIOM 0O0BEME BOJIBI PACTBOPUTH KpuCTALIMK NaxS203-5H20 u
NPWIATH pa30aBICHHBIM PACTBOP COJSHOW WM CepHOUM KHUCHOT. [lomMmyTHEeHHME pacTBOpa B
npoOUpKe MPOUCXOAUT B pE3yNbTaTe BBIIEICHUS KOJUIOMIHOW cepbl. OTMETHTh OKpackKy
MPOJYKTa U COCTAaBUTh YPaBHEHUS MPOTEKAIOIINX PEAKIUH.

2) B mpobupky ¢ cepoBOJOPOAHON BOMOW HPWIMTH PAacTBOP A30THOM KHUCIOTHL. Boma
MYyTHEET BCJIEACTBHE OOpPa3yIoIIErocs KOJUIOMIAHOTO pacTBopa cepbl. COCTaBUTh ypaBHEHHE
OKUCITUTEIbHO-BOCCTAHOBUTENILHOM ~ pEaKIMU,  YYWUTHIBAas,  4YTO  a30THas  KHUCJIOTa
BOCCTaHaBIMBaeTcs 10 okcupaa azota (I11) NO.

OmnbIT 5. Costu cepoBOAOPOAHOI KHCIOTHI

B mipobupku ¢ pactBopamu coseid meau (II), ceunma (I1), cepedpa (I), omosa (I1), cypsmbr
(II), Bucmyra (III) mpuGaBUTH CEPOBOJOPOJHYIO KHUCHOTY. OTMETUTh WBET CYIb(UIOB,
BBIMABIINX B BUE 0caakoB. COCTaBUTh ypaBHEHUS PEaKIIHA.

OmnbIT 6. OKHCAUTENbHBIE CBOHCTBA CEPHOM KHCJI0THI

B nBe nmpoOupku B3aTh 10 5-10 Kamnenb KOHIICHTPUPOBAHHOTO PacTBOpPa CEPHOMN KUCIOTHI.
B oaHy 13 HUX TOMECTU