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1.1.

1 INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA

[Inanupyemble pe3ynbTaThl OOy4YEHHS MO AUCLUILIMHE

«XuMus (HeopraHuuyeckas H

AQHATUTUYECKAs ) » SIBJISIFOTCS. OCHOBOM ISt (YOPMHUPOBAHUS CIEAYIONUX KOMITETEHITHI:
Oob6menpodeccnoHabHbIe KOMIIETEHIIUH :

-CniocobeH peliaTh THUIIOBBIC 3aaa4dyun HpO(l)CCCHOHaHBHOfI JACATCIIBHOCTH Ha OCHOBC 3HaHHI

OCHOBHBIX

3aKOHOB

MaTEMAaTUYCCKHUX,

CCTCCTBCHHOHAYYHBIX U

obmenpodecCuoHaTbHBIX

JMCUUILIMH C TPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHHKAIMOHHBIX TexHosoruit (OTTK — 1)

NuankaTopbl JOCTHKEHUS] KOMITETeHIIHH
-Mcnonb3yeT OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH ISl PEIICHUS THUIIOBBIX 3a/1a4
npodeccronansHoi aestensHoctu (OINK — 1.2)

[Inanupyemsle

pE3yJIbTaThI

oOydeHusi 10

JUCHHUITIINHE

«XuMus  (HeopraHudeckas U

aHAJIMTUYECKas)», XapaKTepU3yoLUe ATanbl (HOPMUPOBAHMS KOMIIETEHIIMH, COOTHECEHHBIE C
TUTAHUPYEMBIMH Pe3yIbTaTaMi OCBOCHUS 00pa30BaTeIbHON MPOrpaMMBbl IPEACTABICHBI B TaOJIHIIE.

Kon [TnarupyemMble pe3ynbTaThl O0yUCHHS
KOMII Copepxanue Kon v HanMeHoBaHue
dopmupyemble 3HaHUSA, YMEHUS U
CTCH KOMIICTCHIIN HHJUKaTOpa JOCTHKCHUA
HaBBbIKU
87071 KOMIIETCHIIUH
1 2 3 4
OIIK | Cnoco0GeH pemaTsb OIIK-1.2 3uanue
-1 TUIIOBBIE 331241 Hcnonb3yeT OCHOBHBIE | KpaTKHE UCTOPUYECKUE CBEACHMUS O
npoeccuoHaIbHOM 3aKOHBI Pa3BUTUU XMUMHH, POJIb POCCUMCKHUX
JEATEIIBHOCTH Ha €CTECTBEHHOHAYYHBIX YUYEHBIX B Pa3BUTUU 3TOH HAYKU;

OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTEeMATHYECKHUX,
€CTECTBEHHOHAYYH
BIX U
obmienpodeccrona
JBHBIX JIUCIUTUTHH
C IPUMEHEHUEM
MH(}OPMALIMOHHO-
KOMMYHHKAI[MOHHBI
X T€XHOJIOTUI

JUCLIUILINH JUIS PELICHUS
THUIIOBBIX 33134
poQeCCHOHAIBHON
JeSITeIIbHOCTH

CBOMCTBA BaXKHEUIIINX KJIACCOB
COE€IUHEHMH B 3aBUCUMOCTH OT
CTPOEHUS; METOJbl BBIJICIICHHUS,
OYUCTKH, COBPEMEHHYIO MOJIEIb
CTPOEHHUA ATOMa; XUMHUYECKHUE
DJIEMCHTHI U MX COCAUHCHUSI;
PEaKIIMOHHYIO CIIOCOOHOCTH BEIIECTB;
MEPUONYECKYIO CUCTEMY DJIEMEHTOB B
CBETE CTPOCHUS aTOMa, KUCITOTHO-
OCHOBHBIE M OKHCIIMTEIIHLHO-
BOCCTAaHOBUTEIbHEIC CBOMCTBA
BEILIECTB, XUMUUYECKYIO CBS3b;
XAMHYECKHE CUCTEMBI; TUCTIEPCHBIC
CHUCTEMBI M UX KJIACCU(PUKALIHIO;
XUMHUYECKYIO TEPMOJIMHAMUKY U
KUHETHUKY.

Ymenue

MOATOTOBUTH U MPOBECTU XUMUUYECKUN
JKCIIEPUMEHT [0 U3YYEHUIO CBOMCTB
COEIMHEHUH; MPOBOINUTH 00PaOOTKY
pEe3yAbTAaTOB SKCIIEPUMEHTA U OLICHUTh
WX B CPABHEHUU C JIUTEPATYPHBIMU
JTAHHBIMM;

Hasvix

OnpenensaTh U paccuuTbiBaTh pH
pPacTBOpPOB; HAIIPABJICHUE PEAKIINIA;
PacCUUTHIBATh KOJIMYECTBEHHO
coiep>KaHue PaCTBOPEHHOTO




BEIIECTBA, CKOPOCTh XMMUYECKHX
peaKuii ¥ UX HAPaBICHHOCTD,
UCIIOJIB30BaTh HEOOXOTUMBIE TPHOOPHI
1 J1abopaTopHOE 000PYAOBaHUE TIPH
MIPOBE/ICHUH UCCIICIOBAHU,
Onvim desmenbHocmu

0 METOJax M MpreMax paboThI 1o
U3Y4YEHUIO CBOMCTB BEIIECTB YMETh
B3BCIINBATh, TATPOBATH, ITOJIb30BAThHCSI
MUINEeTKaMu, IprudopamMu GpU3nKo-
XHUMHYECKOTO aHajm3a; paboThl B
XUMHYECKOH J1abopaTopuH, ¢
arpecCUBHBIMU XUMUYECKUMU
BEIIECTBAMH - KUCIIOTAMH, IIEJI0YaMH,
SITOBUTHIMU BEIIECTBAMH.

2. OFBEM JUCHUIIJIMHBI B 3BAYETHBIX EAUHULIAX C YKASAHUEM
KOINYECTBA AKAJEMUYECKUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCHA C TIPEIIOJABATEJIEM U HA CAMOCTOATEJIBHYIO

PABOTY OBYYAIOINUXCS
KonrakTHas pa6ora ¢ npenoaaBarejiemM Kypcosa CamMocTo ®opma
Cemectp T JlaGopa KonTakTHas padora(st padora
pynoem- MpakTuy ATEJbHA | IPOMEKYTOYHO
ouHast/ . | Top. Ha MPOMEKYTOUHYIO o
KocTb  |Jlekmmid, .| eckmx. 1 i aTTecTal UM
roa 3aHATHI . aTrecTanmio,
3.E./4ac.| wyac. 3aHATHH, pabora, | (3k3./3a4eT ¢
3a04Hast yac.
: yac. qac. OLIEHK./3a4€eT)
yac.
3aouyHasi popma ob6yuenus 2019 rox HaGopa
1 2072 | 4 6 | 0,2 | | 61,8 3auer
oyHas ¢popma o0ydenus 2020 rox Habopa
1 2072 | 18 18 | 18 | 0,2 | | 178 3auer
3aouynasi popma oo6yuenus 2020 rog HabGopa
1 2072 | 4 6 | 0,2 | | 61,8 3aver
oyHas ¢opma o0yueHusi 2021rox Habopa
1 2072 | 18 18 18 | 0,2 | | 178 3auer
3a04yHas popma o0ydenus 2021 rog HaGopa
1 2072 | 4 6 | 0,2 | | 61,8 3auer

3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1 CTpykTypa TUCIHUIUIMHBI «XUMUsS (HEOPTaHWYECKash U aHATMTHYECKAs )» COCTOHUT M3 2-X
paznenos (Tem):

Jucnunimnna «Xumus (HeopraHuyeckasi 1 aHaJTMTHIECKast)»

Paznea 1 «OcHOBBI 001IIEN U
HEOPTraHUYECKOU XUMUN)

Paszgen 2 «OCHOBBI aHATUTHYCCKON XUMHH)»

aHaJ'II/ITI/IquKaSI)»,

3.2 ComeprkaHue 3aHSATHIA JIGKIIMOHHOTO THIIA 10 JAUCHUIUIMHE «XUMUs (HeopraHudeckas u

KOJINYECTBA aKaACMHUYCCKHUX 4aCOB U BUJIOB 3aHSATHI:

CTPYKTYPUPOBAHHOC TII0 pa3aciiaM C YKA3aHUCM OTBCACHHOI'0O Ha HHX

| Ne | HaumeHoBanu |

K‘paTKoe cojiep:KaHuEe pasaeja |

KoJ1-Bo yaco/¢gopma 00yueHust |




e pa3zena
(TeMbI)
JUCHUTIIHHBI

3a04YHO

OYHO

3a04YHO

OYHO

32049HO

2019

2020

2020

2021

N
o
N
[

Pa3zpen 1
«OCHOBBI
obmel u
HEOpPraHUYeCK
OM XUMHI

Beeaenue. MecTto u poiib
Kypca B TMOATOTOBKE CIELIHATHUCTOB.
Lens, 3amaun um comepkaHme Kypca.
OTambl CTaHOBICHMS HAyKd. 3aKoH
SKBHBAJICHTOB.

OHepreTuka XUMHUCCKUX
MIPOLIECCOB. OHJ0TEpMUYECKUE u
JK30TepMUUeckue peakuuu. IloHatne
SHTAIBIINH, SHTPOTIHH, SHeprun I nooca.
YcnoBus CaMOIIPOU3BOJILHOIO
MPOTEKaHUsI ~ XHMHUYECKHX  PEaKIHu.
ITepBoe u BTOpOE Hayayuo
TePMOJMHAMHUKH. TepMoanHaAMIYECKre
pacyeTsl.

Kunernka XUMHUYECKUX
peaKuuii. CkopocTh XUMHYECKUX
peaKuuii. Koncranra CKOPOCTH.
@akTopsl, BIHSAIOIIME HA CKOPOCTh
xumuyeckon peakuuu. IlpaBuno Bant-
lopda. I'omoreHHBIE W TETEPOreHHBIN
Katanu3. XHMHUYECKOE paBHOBECHE.
HeobOparumbie 1 0OpaTuMble peakilu.
Koncranta paBHoBecus. (CBolicTBa
XUMHYECKOTO PaBHOBECHs, NPUHLUI
Jle - IllaTense.

0,5

0,5

0,5

PactBOpBHI. PactBopsI u
JUCTEpCHBIE  CHCTEMBL.  Buasl U
pa3Iuyus. CriocoObr BBIPAKEHHS
KOHIIEHTpallMd pacTBOpoB. MaccoBas
JI0JI1  PacTBOPEHHOI'O BEILECTBA.
MonsipHas KOHLEHTpALUS.
Hopmanbnas KOHLIeHTpauus. Tutp
pactBopa. MousiibHasg KOHLIEHTpALUSL.
MexaHu3m 00pa3oBaHHs PaCTBOPOB.

0,5

0,5

0,5

DIIEKTPOTUTHYECKAS
Jluccoumanms
OCHOBaHMH, KHCIOT M cojieil. CTeneHb

JIUCCOLIAALINA.

gucconmanuu. CunapHbBle H  cllaOble
Koncranra
JTUCCOIMAIIMKM.  3aKOH  pa30aBlieHUS
OctBanpaa. DakToOpbl, BIUAIOMNAC HA
CTCNIEHb M KOHCTAHTY JHCCOILIMAIINH.
[NonsiTie OydepHBIX PacTBOPOB.

QJICKTPOJIUTHL.

I'maponuTnyeckre IpOLECCHI.
HNounnoe MIPOU3BEICHUE BOJIBI.
Bomoponnsiit  mokazatens.  Ciydau
rugpommsa coiei. CreneHb THAPONIN3a.




Koa-Bo yacoB/popma o0ydeHust
=]
=
g
=]

HaumenoBanmn
e paziena
(Tembl)
JHCHHMILTAHBI

=)
=
=
=)

HO

Kpartkoe conep:xanue pa3gena

3a04YHO
3a04
3a049HO

2019 2020 2020 | 2021

N
o
N
[

Koncranta runpomusa.. Ilpoussenenue
PacTBOPUMOCTH.

OKUCIUTEIBHO -
BOCCTAaHOBHTENbHBIE peakiuu. CyIHOCTh
OKHCITCHHS - BOCCTAHOBJICHHSL.
Baxueine OKHUCJIUTEIHN u
7 BOCCTAHOBHUTEIIH. METOJbI COCTAaBJICHHUS 1 2 1 2 1
YpaBHEHHIA OKHCITUTEIIBHO-
BOCCTAHOBHUTEIBHBIX peaKIuid.
(DKBHUBAJICHT OKMCITUTEIS u
BoccranoButesst. Kimaccudukanus OBP.

KoMmmekcusie COCIMHEHHUS.
Teopus CTPOCHHUS KOMIIEKCHBIX
8 coequnenmnii. Howmenxmarypa. Tumsl 1 1
[KOMILIEKCHBIX COE€IMHEHUN.
Jrccommanms, KOHCTaHTa HECTOMKOCTH.

Pasnen 2 OCHOBBl AHAJIUTHYECKOH XHUMHUH

OcHoBbI I[MousTHA Ka4eCTBEHHOT'O Hu
aHAJINTHYECKO

1 XUMHAU

[KOJTMYECTBEHHOTO aHaM3a.
["'paBUMETpUYECKUIA aHaIu3.
9 TutpumeTpryecknii aHamm3. OCHOBHBIC 1 3 1 3 1
MOHATHS, CYIIHOCTH MeTona. Mertonsl
MPOBCACHUA TUTPUMETPHUICCKOT'O
aHanmza. DU3HKO-XUMHUYECKUE METOAbI
QHAIM3a.

Hroro 4 18 4 18 4

3.3 Cozaeprxkanue 3aHATHI 1a00OPaTOPHOro TUMA MO AUCHUILIMHBI «XUMUS (HeOpraHudeckas u
aHAJIMTUYECKas)», CTPYKTYPUPOBAHHOE IO pasfenaM C YKa3aHHEM OTBEACHHOIO Ha HHUX
KOJIMYECTBA aKaJeMHUYECKHUX 4acOB M BUJIOB 3aHATUN:

Kos-Bo yacoB/¢opma
o0y4eHust
Haumen Ne u Ha3BaHMe ceMuHApOB / B ° ° ° 2 o
OBaHHe | MPAKTHYECKHUX 3aHITHIi / 1a00pPaTOPHBIX i = = = = =
6 Buo TeKyIer o e ) o )
Ne pa3jiena padoT / KOJIOKBUYMOB. Bu A g g 3
" | (TemBbI) UHHOBAUUOHHBIX hopMm 3anamuil.
- KOHTPOJI
AUCHHILT dnemenmul npaKkmuyeckoii P
MHBI n0020moeKu i 21 & N MRS
o o o o o
N N N N N




Kox-Bo yacos/gopma

00yueHust
Haumen Ne u Ha3BaHue ceMUHApOB / ° ° ° - -
oBaHue | MPAKTHYECKHX 3aHATHI / 1a00pPATOPHBIX Bun = = = = =
pasjaena padoT / KONTOKBUYMOB. Buo Texymer § ° § ° §
S (TeMbl) UHHOBAUUOHHBIX (OPM 3AHAMUIL. 0
AUCUHHILT dnemenmul npaKkmuyecKkou Kontpol
HHBI n0020mo6Ku & 2| & & | & &
K| & & | & |
Pazpnen 1 1 BBoxgHoe 3aHSATHE. TexHuka omnpoc
«OcHOBBI | Oe3omacHOCTH U TpaBuUna paboOTHl B
oOmelt | XUMHYECKOH JabopaToOpuH.
Heopranu | JlabGopaTopHoe oOopyaoBaHHe, NOCYAA,
YeCcKon peaktuBel. OOmie TpeOoBaHUS IO
XUMHAD) BEBITIOJTHEHUIO JTA0OPATOPHBIX PaboT, MX 4
opopmieHno u 3amure. CTapTOBBINA
KOHTPOJIb. JNIeMEeHmMbl NPaKmu4ecKou
nO020MOBKU — 6lA0eHUe MeXHUKOLU
pabomul ¢ XUMU4ECKOU nocyooll
OHepreTuka XHMHUYECKHX IPOLIECCOB. 3amura
Onpenenenue  TerwioBoro  3ddexra naboparo
peaxuu (SHTAIBIUN 00pa30BaHUS BOJBI pHOH
B peakiuu HeHTpammsammu). JI.P.Nel paboThI 2
Onemenmul NPaKmu4ecKkou
Nn0020MOBKU — onpeoeneHue
Meniomvl pacmeopeHus cou
Xumuueckas KUHETHKA u 3amura
paBHOBECHE. B3aumonelictue nabopato
THOCYJb(aTa HATPHS C CEPHOM KHCIIOTOM. pHOM
CMerieHne XMMHUYECKOTO pPaBHOBECHS B paboThI
peakimu Mexay xiaopuaom xenesa (L) u
POTaHHUIOM KaJusl. CMmelienue 1 2 |1
XUMHNYECKOT'O paBHOBECUA nmpu
M3MEHEHUH XapakTepa cpensl (KHUCIIOH
wid  1enounoin). JLP.Ne2  Dnemenmol
NpaKmuyeckou n0020MOBKU -
onpeoeneHue cCKopocmu peaKyuu
[IpakTHueckoe 3aHsTHE (KOHTPOIHHO- Pewenne
caMmocTosiTenbHas padora) Pemenne 3amad. 3aj1ad. 2
3amuTa 1a00paTopHbIX padboT 1-2. 3amura 2
PacTBopbL. Croco0b1 BBIpaKEHUS 3ammra
KOHIIEHTpAallMM  PacTBOpoB.  Perenue naboparo
3a1ad. JLP.Ne3 Onemenmul pHO¥H 1
NpaKmuyeckou n0020MOBKU - pabotst 2 11
onpedeneHue KOHYyenmpayuu
pacmeopa
HUonnoe paBHOBecne U  OOMEHHBIE 3ammra
peakiud B pacTBOpax 3JIEKTPOJHTOB. naboparo
Hucconuanysi M HMOHHOE DPABHOBECHE. pHOI
Oxpacka WHJIUKAaTOPOB. 3aBHCHUMOCTb paboThI 1 2 |1
CTENIEHH JUCCOLMALUN OT MPUPOABI
DJIEKTPOJIUTA. HoHHsbIE peaKkLuu.
lunponns coJei. Onpenenenne




Kox-Bo yacos/gopma

00yueHust
Haumen Ne u Ha3BaHuMe ceMUHAPOB / o o o o o
oBaHue | MPAKTHYECKHX 3aHATHI / 1a00pPATOPHBIX Bun = = = = =
TeKyIer e o ) o )
No | Pa3RCAR padoT / KONTOKBUYMOB. Buo ) o s g s
(TeMbl) UHHOBAUUOHHBIX (OPM 3AHAMUIL.
AU CITUILT dnemenmul npaKkmuyecKkou Kontpol
HHBI n0020mo6Ku & 2| & & | & &
| & & | & |
XapakTepa ruiposin3a npu nomouu pH —
MHJUKATOPHOU Oymaru. Binsgnaue
pa30aBiieHHsT Ha CTENEHb THIPOJIH3A.
HeoOpatumblii  rugponus. JL.P.Ne4
Onemenmol NPaKmu4ecKou
no020moeKu - onpeoenenue
pacmeopumocmu 8ewecme
OKHUCIUTEIBHO  -BOCCTAHOBUTEIBbHbBIC 3amura
peakuuu OkwucieHue 0ojee aKTUBHOTO naboparo
MeTalljla HMOHAMH MEHee aKTHBHOTO pHOI
Metaima. Okucienne 0oyiee aKTUBHBIM paboThI
HEMETaJUIOM HOHOB MEHEe aKTHBHOTO
HemeTauia. OKHCIUTENIbHBIC CBOWCTBA 1 2 |1
NepMaHraHaT - HMOHA B PA3IMYHBIX
cpenax. JL.P.Ne5 Onemenmol
NPAKMuUYecKolu  no020mosKu -
cocmaenenue ypas-nenuii OBP.
[MpakTudyeckoe 3aHsATHE (KOHTPOJIBHO- Pemenue
camocrositenpbHas  pabora) Pemenwue 3amau 1 2 |1
3amad.
3amuTa 1a00paTopHbIX padot 3-5. 3amuTa
naboparo 5
pHOI
paboThI
KommoxBuym Nel Konmoks
uym 2
Pazpnen 2
OcHoBbI I'paBumerpuueckmii  aHanmmz. JI.P.Ne6 3ammra
aHaﬂI:ITWI Onemenmol NpaKmuyeckou naboparo
ccron n0020MOBKU — onpeoeenue pHo# 2
XUMHH maccosou  0oau  dlemMeHma 8 paboTsI
sewjecmee
Tutpumerpuyeckuil aHanu3 (KHUCIOTHO- 3amuTa
OCHOBHOE TUTPOBAHUE. JLLP.Ne7 naboparo
Onemenmor NpaKmuyeckou pHOI 2
NOO020MOBKU — O0CBOEHUEe Memo008 paboTI
MUmMoearusl
Tutpumerpuueckuit aHaIN3 3amuTa
(KOMILJIEKCOHOMETPHYECKOE n1abopato
tutpoBanue). JLP.Ne8  Onemenmol pHOiA 1 2 |1
NpaKmuyeckou n0020MOBKU - pabotst
onpeoeneHue HecmkoCmu 800bl
[IpakTiueckoe 3aHsTHE (KOHTPOIHHO- Pewenne
caMmocTosiTenbHas paboTa) Pemenne 3aqay. 3ama4y 2




Kox-Bo yacos/gopma
00yueHust
HauMmen Ne u Ha3BaHuMe ceMUHAPOB / B ° ° o o o
oBaHHe | NPAKTHYECKMX 3aHATHH / JJa00pPaATOPHBIX HA = = E ? E
TeKyIer ] o o ) )
No | Pa3tena padoT / KOJLIOKBUYMOB. Buo 3 3 3
[ -«
" | (TembI) UHHOBAUUOHHDBIX (POPM 3AHAMUIL. 0
. KOHTPOJI
JTUCIUTLI dnemenmul npaKkmuyecKkou P
HHBI no020moexu & 2| N N
o o o o o
N N N N N
3ammra 1abopaTopHBIX pador Ne 3aIUTa 9 5
6-9
KommoxBuym Ne2 KOJLIOKB ) )
UyM
Hroro 6 36 |6 36 |6

3.4. Conepxanue

CaMOCTOSITEIILHOMN

paboTsl,

oOyJarommxcs 10

NUCLHUIUINHE  «XHUMUS

(Heopranuyeckas ¥ aHAJIUTUYECKAs)», CTPYKTYPHPOBAHHOE IO pa3jieliaM C yKa3aHHeM OTBEICHHOTO Ha
HUX KOJMYECTBA aKaJIEMUUECKIX YaCOB M BUJIOB CAMOCTOSITEIbHON PabOThI:

Kox-Bo yacoB/¢popma o0yueHust

sl 8| | g g
z g Z g Z
Ne HaumenoBanue pasaesia Buja camocTosiTeILHOM 3 8 3
- (TeMbl) TUCHHUIIAHBI padoThl
= N N N N
Q & I I I
1 | Pazmen 1 «OcHOBEI OOIIEH H IToaroroska K| 24 S5 24 5 24
HEOPTaHUYECKON XUMUNY onpocy. Iloaroroska
K 1a060paTOPHBIM
pabortam.
Odopmnenue otyeTa
1o nabopaTtopHoOi
pabote. [Toaroroska k
KOJUIOKBHYMY
2 | Pazgen 2 «OCHOBEI IToaroroska K| 24 5 24 5 24
AHAITUTUYECKON XHUMHH» PEIICHUIO 3a7ad4.
IToaroroska K
nabopaTopHOi
pabote. Odopmuenue
otueta. IloaroroBka k
KOJUIOKBUYMY
IMoaroroBka K 3a4eTy 138 | 78 | 138 | 78 | 138
KonrakTHas pa6ora Ha 0,2 0,2 0,2 02 |02
NMPOMEKYTOUHYIO aTTECTALMIO,
HUToro 62 18 62 18 62
4. YYEBHO-METOJIJMYECKOE OBECHHEYEHUE CAMOCTOSITEJIBHOMN PABOThHI



CamocrosarenbHass paboTa oOydaroOUIMXCS MO IUCHHUIUIMHE «XHUMHSA (HEOpraHHuYecKas u
AHATMTHYECKas )» 00eCTICUMBACTCSI:

Ne pazgenia TMCHUITHHBI.
Bua camocrosiTe IbHOM
PadoThI

HaunmeHnoBaHnue
Y4eOHO-MeTOAUYECKHX MAaTePHAJIOB

KoanuecTBo B
omnodamorexe /
CCBLIKA HA

3BC

Paznen 1 «OcHoBbiMukprokoBa, E. 0. O6imas, Heopranndeckas u anaautudeckas  https://e.lanbo
o0mein ¥|xpmust : yae6Hoe mocoGue / E. FO. Muxkprokosa, T. M. Axmeros, |0K.com/book/
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5. ®OHJ] OEHOYHBIX CPEJICTB JJIsSI TIPOBEJEHUS ITIPOMEXYTOYHOM

ATTECTAIIMN

5.1 IlepeueHb KOMIIETEHIIMI € yKa3aHMeM 3TanoB uUX (GopMHpPOBaHHMS B mpolecce

O0CBOCHUSA

o0pa3oBaTeIbHON NPOTrPAMMBI

Kon Conepxanue

HaunmenoBanu
o0yJaromnirecs JOJKHBL:

B pesynbprare uzydeHust yueOHON AUCIUTUTAHBI




KOMIICTEC KOMIICTCHIIN € UHAUKATOopa
HIUH / u (W ee MOCTHIKEHUS
WHnukat | 9acTtn) KOMIICTEHITUHN
Il oran
0
p | aTan Il aTam Hagbik u (1n)
OCTHKE
a 3HAaThL Vmers OITBIT
HIT JIeSITETBHOCTH
KOMIICTE
HIAU
OIIK- Cnocoben | Hcnosnb3yer - KpaTKue - -
1/OIIK- penraTb OCHOBHBIC UCTOPHUYECKUE IMOATOTOBUTH | ONPENETATh U
12 THIOBBIC 3aKOHBI CBEJIEHUs O PAasBUTUM | U IIPOBECTU | PACCUMTHIBATH
3aJa4u €CTECTBEHHO .
XUMHH, ponb | xumuueckui | pH
npodeccro HAyYHBIX B
N HICKUX HBIX B | DKCIEPUMEHT TBOPOB;
HANBHO ey | POCCHAC yue JKCIIepUME pacTBOpPOB;
JEATENbHOC | ISl peltenys | PA3BUTHH OTOH HAyKH; o HarpaBJeHUE
TH Ha THIIOBBIX - CBOMCTBa H3Y4YEHUIO peaKIuii;
OCHOBE 3aaa4 BO)XHCHIINX  KJIACCOB | cBOICTB pacCcUuTHIBATH
3HAHUU npoecchon | COCITMHEHUH B | coemuuenuit; | KoaM4ecTBeH
OCHOBHBIX aIbHOMN 3aBUCUMOCTH or - mpo | HO
3aKOHOB OEATECIbHOCT | CTPOCHU, MCTOAbI
BOIUTH coZiepKaHue
MaTeMaTUuye " BBIIEJICHHUS,
0bpaboTky ACTBOPEHHOT
CKHUX OUYMCTKU.COBPEMEHHYIO p p
’ pesyibTatos | o BelecTBa
MOJ€ENb CTPOEHUSA
€CTECCTBECHH pit |y KCIIEPHMEHT )
aToMma; XUMHUYECKUE
Oléay‘lHBIXI/I ; a 1 ouenutp | SKOPOCTE
3JIEMEHTEI u 150
obmenpode X B | XMMHUYECKUX
COEIUHEHMNS, o
CCUOHAJIbHEI oI 5 CPaBHEHMH ¢ | PEaKuuil u ux
X PEaKIMOHHYIO
CHOCOOHOCTH BEIIECTB; JIMTCPATYPHBL | HANPABICHHO
AUCIHIUINH > | MH JaHHBIMH; | org
C MEPUOTUYECKYIO .
pUMEHEHN CHUCTEMY »JJIEMEHTOB B HCIIOJIb30BATh
eM CBETE CTPOEHHUS aToMa, HEO0XOIMMbIE
uHbopMaIH KHCIIOTHO-OCHOBHBIE H npudopel |
OHHO- OKHCJIATEILHO- naboparopHoe
KOMMYHHKa BOCCTAHOBHUTEIbHBIC 000pyn0oBaHU
IIHOHHBIX CBOMCTBA BCIICCTB, € pun
TEeXHOJIOTHI XUMHUYECKYIO CBSI3b; MpOBEACHUN
XUMHYECKHE CHCTEMBI; HCCIICN0BaHN
i,

AUCIICPCHBIC CUCTEMBI U

WX  KJIacCH(UKAIHIO;
XUMUYECKYIO
TEPMOAUHAMUKY U
KUHETHUKY.

5.2 Onucanue nNoka3areJieil U KpUTepUeB OLIEHMBAHUSA KOMIETEHIMIi HA Pa3JIMYHbIX
Tanax ux GopMUpoOBaHMs, ONIMCAHUE IIKAJ OLlEHUBAHUS
5.2.1 OnucaHue MKAJIbI OLleHUBAHUS C(POPMUPOBAHHOCTH KOMIIeTeH it
Kommnerenim Ha pa3IUYHBIX dTarmax ux (GOPMHUPOBAHUS OIIEHUBAIOTCS IIKAJIOW: «OTIHMYHOY,
«XOPOIIO», «YJIOBIETBOPUTEIBHO», HEYIOBIETBOPUTEIHLHO» B (hOpPME IK3aMEHA U «3aUTEHO», «HE

3a4TeHO» B hOpMeE 3aUeTa.
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5.2.2 Onucanue nokasarteseil 1 KpuTeprueB OLCHUBAHUSA KOMIIETEHIINI HA
Pa3IHYHBIX 3TAanax X GopMHPOBAHUSA

Kpumepuu u noxazamenu oyeHueanus pe3yinsmamog 00y4enus

Pesynomam obyuenus «Heyooeiemeopume | «y0061emeop R oMoy
no 0ucuunﬂuﬂe JIbHO)) UumeilbHo))
«He 3aumeno» «3aumeno»

OIIK 1/OIIK-1.2 ®parMeHTapHOE B ueaoM | B menom | Yenemuoe

1 oman 3mamv - | IpUMEHEHUE YCIELIHOE, | YCIIELIHOE, | CUCTEMAaTHUYEeCK
KpaTkue UCTOPHYECKUE | HAaBBIKOB HO HE | HO 0€ MpPUMEHEHUE
cBegeHuss o pasButuu | OTcyTCcTBHE CUCTEMATHUYE | CONPOBOXKJ | HABBIKOB
XUMHMH, POJIb POCCUHCKUX | HAaBBIKOB CKO€ aro1eecs Onenka
YYeHbIX B pa3BUTUU 3ToM | OreHka NPUMEHEHHE | OTAEIBHBIM | «OTIHYHOM»
HayKH; «HeynosnerBopure | OueHka u BBICTaBIIAETCS

- TEOpETHYECKHE JBHO» «yIIOBJIETBO | OMIMOKAaMH | CTYJACHTY, €CIIH
OCHOBBI XUMMHH, BBICTaBIIIETCS pPUTEIbHO» | IPUMEHEH | OH TIIy0OKO M

- cBOIicTBa CTYACHTY, KOTOPBIH | BBICTABIISICTC | U€ IPOYHO YCBOMII
Ba)KHEHIIINX KJIacCOB | HE 3HAET | 1 CTYIEHTY, | HABBIKOB POrPaMMHBIH
COCJIMHEHHWI B 3aBUCHMOCTH | 3HAYHUTEJIHLHOM eciu oH | Onenka Marepuall,
oT 4acTu uMeeT «XOpOLIO» | UCUEPIIBIBAIOILE
CTpOEHUS; METOBI | IPOrPaMMHOTO 3HAHUS BBICTABJIIE |,
BBIJIEJICHNUS, OYHMCTKH. | MaTepuana, TOJIBKO TCS MOCIIeI0BaTENb
[Tonyunts  mpencTaBiieHUE | OIyCKaeT OCHOBHOT'O CTYIEHTY, |HO, UETKO U
00 OCHOBax | CyLIECTBEHHBIE marepuaiga, | ecid  OH | JIOTHYeCKU
CTPOEHHSI OCHOBHBIX KJIACCOB | OIIMOKH, HO HE | TBEPJIO CTpOiHO  ero
HEOPraHWYECKHX BEILECTB, HEYBEPEHHO, C | ycBOMI €ro | 3Haer u3JNaraeT, ymeer

2 oman  ymemp- | OOIBIIMMH neranei, Marepua, | TECHO
MOJTOTOBUTh W IPOBECTH | 3aTPYAHEHUAMU JIOITYCKaeT IpPaMOTHO | YBSI3bIBaTh
XUMHUYECKHA  OKCIIEPUMEHT | BBIIIOJIHSET HETOYHOCTH, | U 0 | TEOPHUIO c
0  W3YYCHUIO  CBOWCTB | IPAKTUYECKHE HEJOCTAaTOYH | CYLIECTBY | IIPAKTHKOM,
COE/IMHEHUH; paboTHI. Kak | o U3J1araer CBOOOJTHO

- ONpeIENUTh (PU3HMKO- | TIPABMIIO,  OLIEHKA | NPaBHUJIBHBIE | €TO, HE | CIpaBiiseTcs ¢
XUMUYECKHUEe KOHCTAHTBI | «HEYOBJIETBOpUTE | (POPMYJIMPOB | IOMyCKast | 3ajJa4amu,
BEILIECTB; JBHO»  CTaBUTCH | KW, CYLIECTBEH | BOIpocamMH U

- HCII0JIb30BATh CTyJEHTaM, HapyleHUs | HbIX JIPYTUMH
HEOOXOJUMbIe TMPHOOPHI U | KOTOPLIE HE MOIYT | JOTMYECKOM | HETOYHOCT | BHJIAMH
nJabopaTopHOe 000pyIOBaHHE | TPOJAOTKUTh nocjenoBare | e B OTBETE | IPUMEHEHUS
npu NpOBEJICHUH | O0yueHHe 0e3 | IbHOCTU B | HA BOIIPOC, | 3HAHUH,
UCCJIEIOBAaHUH, JIOTIOJTHUTENBHBIX | U3JI0KEHUU | MPABHJIBHO | MPHYEM HE

- IPOBOJUTH 3aHSATHHA [0 | MPOTPAaMMHO | PUMEHSET | 3aTPYyAHSIETCA C
00paboTKy pE3yJIbTaTOB | COOTBETCTBYIOIIEH | IO TEOpETUYEC | OTBETOM  IIpU
SKCIIEPUMEHTA M OLIEHUTHh MX | JUCLHUILIMHE. MaTepuana, | Kue BUJIOU3MEHEHU
B CpaBHEHHH c UCTIBITHIBACT | MOJIOXKEHU | U 3aJlaHuH,
JUTEPaTypHBIMU TaHHBIMU; 3aTpyIHEHU | 5 NPH | UCTIONB3YeT B

3 oman e6rademv - npu peleHnn OTBETE
METOAaMU U TpUeMaMu BBIMIOJTHEHUH | IPAKTHYEC | MaTepuai
paboThI 1o U3YYEHHUIO IIPAKTHUYECK | KHUX MoOHoOTrpaduyeck
CBOWCTB  BEIIECTB  YMETh ux pador. BOIIPOCOB | OIf IUTEPATYPHI,
B3BEIINBATb, TUTPOBATH, M 3ajad, | IpaBUIbHO
MOJIb30BAaThCs  MUIETKaMH, BJIaJI€eT 000OCHOBBIBAET
npubopamu ¢duzuko- HEOOXO/UM | IPUHATOE
XUMHUYECKOT'0 aHaJIN3a; BIMU pereHwue,

HaBBIKAMU | BJaJ€eT

11




Kpumepuu u noxazamenu oueHueanus pe3yibmamos ooyuenus
«Heyoosiemeopume | «y0061emeo
Pesynsmam o0yuenusn 4 P Y P «xopouto» COMIIUYUH O
no 0ucuunjlune JIbHO) UmeiibHoO)»
«He 3aumeno» «3aumenoy
- HaBBIKaMU pPabOTHI B 5 Pa3HOCTOPOHHHU
XUMHUYECKON J1TabopaTopuu, C [IpUEMaMU | MM HaBBIKAMU U
arpecCUBHBIMU nx pHeMaMu
XUMHYECKHUMH BEIISCTBAMH - BBIIIOJIHEH | BBIITOJHEHUSA
KHCJIOTaMHU, EJI0YaMH, UL, MPAKTHYECKUX
SAOJOBHUTBIMHA BCUICCTBAMMU. 3a1a4.

5.3 TunoBble KOHTPOJILHBIE 32 IAaHUSI HJIH HHbIE MAaTePHAJIbI, HE00X0IMMbIE J1JI
OLICHKH 3HAHUI, YMEHHMI, HABBIKOB M (MJIM) ONBITA AeSITeIbHOCTH, XaPaKTePU3yIIMNX

Tanbl GOPMHUPOBAHNS KOMIIETEHIMH B Npoliecce 0CBOEHHUs 00pa30BaTEeILHON MPOrPaMMbl

RoOoo~NoGO~LNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

5.3.1. Bonpocsl Kk Ko10kBHYyMYy Nel:

OCHOBHBIE 3aKOHBI XUMHH.
Knaccel HEOpraHM4ecKux COeTMHEHU M.
Krnaccudukanus XuMHYECKUX PEeaKIIHiA.
CrocoObl MOTy4eHUs COJICH.
3aKOH 3KBUBAJICHTOB. DKBUBAJICHT BEILIECTBA.
KBanToBBIE UncCIa.
[IpaBuiia u NOPSAOK 3aMOTHEHHSI SJICKTPOHHBIX OpOUTasIei.
OcoOeHHOCTH cTpOoeHUS S,P,d 37IeMEHTOB.
[lepuonnueckuii 3aKOH U MEPUOIUYECKAS CHCTEMA.
OcHoBHble OHATHA. TernnoBol 3 (HEKT XUMHUUECKUX PEAKIIHA.
VYcnoBus npoTekaHusl XUMUYECKUX peakiuil. [lepBoe Hauano TepMoIMHAMUKH.
OHTaJbIHUS.
OHtponus. Bropoe Hayana TepMOIMHAMUKH.
Oueprus ['nb6ca.
[Tonstue kuHeTHKU. CKOPOCTh XUMUYECKUX PEAKIUH.
Xumuueckoe paBHoBecHe. KoHcTaHTa paBHOBeECHS.
[TpaBuino Bant-rogoda.
[IpuHnun Jle-marense.
Karanus.
VYcioBHs TPOTEKAHUS XUMUYECKUX PEAKITUH.

Bunsl pactBopoB.

Bungel cucrem.

MomnsipHast KOHIIEHTpALHsL.

HopmanbHas koHIIEHTparusl.

[IponieHTHast KOHLIEHTpAITHSI.

3akoH pa3baBienus OcTBajibaa.

Teopus Jlstouca.

CnaOble U CUIIbHBIE AJIEKTPOJIUTHI.

Knaccudukanus 31eKTpoInUTOB.

Bunl KOMIIJIEKCHBIX COETUHEHUN.

[loHsiTHE M HOMEHKJIATypa KOMIUIEKCHBIX COETMHEHMII.
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1.
2.
3.

32. TloHsiTHE OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX TIPOIECCOB.
33. Teopus OBP.

34. Meron nomypeakiuu.

35. MeTo 3IeKTPOHHO-HOHHOTO OajaHca.

36. CtpoeHHE KOMITJIEKCHBIX COSTMHEHHM.

37. T'mnponus coneit

38.  Bunsl ruaponmsa.

39. KoncranTa rujaposmsa.

40. BoaopoHBIii MOKa3aTeab paCTBOPOB.

3agauyu K KOJLUIOKBUYMY Nel:

N2 )+3H2 n=2NH3).+Q B kxakom HampaBiIeHUHM U TIOYEMY CMECTHTCS PaBHOBECHE B
JAHHOM peaklUMu NMpH NOHWKEHUU JaBJICHUS, YBEJIMYEHUU KOHLEHTpallMHd aMMHUAkKa,
MIOBBIIICHUH TEMIIEPaTYPHhI.

Onpenenure 00beM BBIIEIMBLIETOCS BOAOPOAA INPH B3aUMOJCHCTBUM LIMHKA C
COJISHOM KMCIIOTOM NpU HOPMAaJIbHBIX YCJIOBHAX, €CIM B peakuuto Bcrynuio 100r
MeTajuIa.

HanumuTe momHyo 351eKTpoHHYI0 (OpMYITy, pacpeaeInTe BaJICHTHBIC JIEKTPOHBI IO
KBAHTOBBIM SYEHKaM, YK)KUTE BO3MOXKHBIE CTETIEHU OKHCICHMSI, OKCUbIL, TUIAPUIBI,
TUIPOKCH/IbI, KUCIIOTBI U cONM JuIst anemenTa Ne 83

OcymectBute nenodky npespamieHuid: No—NHz—NH4sOH—H20-H202. YpaBuenus
IIPE/ICTaBbTE B MOJIEKYJIIPHON U HOHHOM (popMe, HA30BUTE COJIU.

VYkaxure, Kakas U3 peakiuil OyJaeT NmpoTekaTh NpU CTaHIAPTHBIX YCIOBUAX IOJIHEE:
OKHCJIEHUE Kene3a 10 okcuaa xenesa |l nmm okeuna xxenesa 1.

AMMIIUTE YPaBHEHUS AMCCOIMAIIMH CIICAYIOIINX CoequHeHnH, Ha3oBuTe ux: AS(OH)z3,
H3sPO4 , NH3 NH40H, H20, H202, KFeO, ,KNO:s.

onoeputre KO3(PPUIUEHTHl B YpaBHEHHUSX OKHCIMTEIBHO - BOCCTAHOBHUTEIbHOM
peakiuu  metojgoMm monypeaknuii  :Se+KOH=K,SeOs+K,Se+H,O. Ha ocHoBe
MOTEHIMAJIOB nostypeakiuil paccuutaiite J1C cucremsl, sHeprus ['m66ca u caenaiire
BBIBOJ] O HaIlPpaBJICHUH ITPOTEKAHUs PEAKIIMK IIPU CTAaHJAPTHBIX YCIOBUSX.

porieHTHast koHreHTpamust 200 M pacTBopa cosiiHONM KuUcaoThl 10% ¢ MIOTHOCTHIO
1,15 r/mn. Onpenenute MOISIPHYIO KOHIIEHTPAILIMIO PaCTBOpA.

a OCHOBAaHUM KOHCTAHT YCTOMUMBOCTH KOMILIEKCHBIX COEIUHEHUI CeaiiTe BBIA0 O
HarnpaBlieHny nporekanns peakimn: {Fe(CN)g}¥+Cd?*=.......

10.

accuntaii pH pactBopa rumpokapOoHara Kamusi, €ciu KOHIeHTparuss noHoB OH”
0,0003 moip/m1.

KoanoxkBuym 2
AHanuTHYeCKAs] XUMHUA
Teopernyeckne BONpoChI
Kaxoii MeTo1 aHanmm3a Ha3bIBAETCS «TpaBUMETpUUECKUMY. 1 [penMyiniecTBa 1 HEJOCTATKH
IIpusenure npumepsl npumeHenne ' MA B nuiieBoil MpOMBIIUIEHHOCTH.
Uro Ttakoe ocaxnaemas ¢opma? Kakxue ocHOBHbIE TpeOOBaHUS MPEIbABISAIOTCS

ocaxxaaemoii hpopme?
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4, Uto Takoe mpakTU4YeCKW MoOJHOEe ocaxiaeHue? Kakue mnorepu ocaiaka IONYCTUMBI B
KOJINYECTBEHHOM aHayn3e?

5. B Bumae kakoro coemunenus - BaCO3, BaC,Os umum BaSOs - Gonee uenecooOpa3Ho
OCaXXJ1aTh UOHBI 0apuUA C LIENbI0 KOJIMYECTBEHHOTO ITPaBUMETPUUECKOT0 OIpeeIeHUs?

6. Kakum TpeOoBaHUSM JOHKHA YIOBICTBOPATH TPpaBUMETpUUecKas opMma oca

7. Kaxkue nmpoiieccbl TpOUCXOAT MPU CO3PEBAHUU KPUCTATUINYECKOTO ocaaka?

8.  OxapaxTepusyiTe YCIOBUS OCAKICHHS KPUCTAINYECKOTO OCAIKA.

0. OxapakTepu3yiTe ycIoBuUsl OCaXACHUS aMOP(PHBIX OCAJKOB.

10.  Yro rakoe koarynsmus, nentuzanua? Kakue ycnoBus o6ecneunBaioT NOTYYSHHUE XOPOIIO
¢bunpTpyemoro aMmophHOTo ocaaka’?

11. Kakum  TpeOOBaHWSM  JOJDKHBI  YIOBICTBOPATH  PEAKIMH,  HCIONb3yeMbIE B
IrpaBUMETPUUECKOM aHaIu3e?

12.  Yro Takoe 6e3301bHBIN GuibTp. [Iporeccsl puabTpoBaHMs U TPOMBIBAHUS OCAIKOB.

13.  CnocoObl IPUTOTOBJICHUS THTPOBAHHBIX (CTAHAAPTHBIX) PACTBOPOB.

14. Krnaccudukaus METOI0B TUTPUMETPUIESCKOTO aHAJIH3A.

15. Meroapl TUTpOBAHMSL.

16. Pacuersl B THTPUMETPHYECKOM aHAIN3E.

17. Yro takoe pabouuii pacTBOp (cTaHAApPTHBIN)? UTO Takoe MPUTrOTOBICHHBIA U YCTAHOBIICHHBIH
pacTBOpHbI?

18. Urto Ttakoe TtuTpoBaHue? Buabl THUTPUMETPUUYECKUX OIpEAeTCHHI: MpsMoe, oOpaTHOeE,
KOCBEHHOE.

19. Yrorakoe TOYKa SKBHUBAICHTHOCTU M Kak €€ ompenensaTh? CrnocoObl 00HAPYKEHHUST KOHEUHOM
TOYKH (TOYKH SKBHUBAICHTHOCTH) THTPOBaHWs. BBIOOP KHCIOTHO-OCHOBHBIX HWHIHMKATOPOB.
PaBHOBecuss B pacTBOopax HHAMKATOpoB. KoHCTaHTa aucCOLMalMU HMHIUKATOPOB, WHTEPBAI
nepexoa OKPacKH.

20. Kakue npuMeHsIOTCS CliocoObl BBIpaKEHUS KOHIEHTPALUK PacTBOPOB B 00BEMHOM aHAIH3E

Ilepeuens 32124 ¥ ynpaKHeHH it
Paccuurath (hakTop mepecuera «F» BecoBoit popmbl Fex Oz Ha xerneso.
Paccuunrats hakrop nepecuera «F» BecoBoit popmbr MgCO3 Ha MarHmii.
Paccuurath (axrop nepecyera «F» BecoBoit popmbr SiO2 Ha KpeMHHiA.
Paccuurats pakrop nepecuera «F» BecoBoit hopmbr AgBruaa cepedpo.
Paccuurtats akrop nepecyera «F» BecoBoit hopmbr PhSO4 Ha cBuHe.
Paccunrats (hakrop nepecuera «F» BecoBoit popmer BaCOs3 Ha Oapwii.
Paccuutate ¢akrop nepecuera «F» BecoBoit popmbr CaO Ha XI0pu] KalbIHsL.
Paccuurars akrop mepecuera «F» BecoBoit hopmbl Fe,03 Ha Fe30a.
Paccuutats ¢pakrop nepecuera "F" BecoBoii hopmer ZnO Ha ZnS.

. Paccunrats ¢axrop nepecyera "F" BecoBoii hopmer MgO Ha MarHuii.

. BnaxxHOCTh MyKH, 3a HCKIIIOUCHMEM COEBOHM, He JaoiDkHa mpeBblmarh 15%. Ompenenure
BJIQKHOCTh MYKH ¥ C/I€TaliTe BBIBOJ O €€ MPHUTOJIHOCTH, €CITU U3BECTHBI CIIEIYIONINE TaHHbBIE:
Macca myctoro Orokca — 19,4613 1, macca Grokca ¢ Mykoi A0 BeicymmBaHus — 24,5748 1,
Macca OroKca ¢ MyKOH 1mociie BeIcyniBanus -24,2218

12. Tutp pactBopa cepHoil Kuciotel paseH 0,00490 r/mu. Bpluuciauth MOJISPHYIO

CoNoOAWNE

P
= O

KOHLEHTPALHUIO U HOPMAJIBHOCTh PacTBOPA CEPHOI KUCIIOTHI.

13.Tutp pactBopa a3oTHOH KucioTrel paBeH 0,00630 r/mu. BbIYMCINTE MOJSPHYIO
KOHIIeHTpauuio pactBopa u TuTp CaOmno HNO3.

14. Tutp pactBopa HCI paBen 0,00730 r/miu. BbUHCIHTE MOJSPHYIO KOHIEHTPALUIO
pactBopa u Tutp Na,O noHCI.

15. BeIyncinnuTh MOJSIPHYRO KOHIIEHTPALUIO a30THOM KHUCIIOTHI, ecinu Ha TuTpoBanue 0,2500 r
Na>CO3 momwio 20,50 mit aTOro pactBopa.

16. BpuucauTe MOJSPHYHO KOHIEHTPALMIO pacTBOpa COJISIHOM KHCIOTBI, €CIM  Ha
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tutpoBanue 15,0 mi ero monwto 10,0 M 0,3 M pactBopa NaOH.

17. Beraucnuth TuTp pacreopa NaOH, eciu Ha TutpoBanue 10,00 M 0,1M pactBopa HCI.

18. Boruucnute tutp pactBopa HCI, ecnm na TturpoBanue 10,00mn ero momuio 12w
pactBopa NaOH ¢ tutpom 0,00400 r/m1.

19. Beruucnuth MOJSIpHYIO KOHIeHTparmio U TUTp pactBopa HNOs ecnm Ha TUTpoBaHue
15,00mu ero pacxomyercs 10,00mm 0,1 M pactBopa KOH.

20. Ha tutpoBanue 15,00mapactBopa Ba(OH)2 pacxomyercs 15,00ma 0,2M pactBopa HCI.
Bbraucints HOpManbHOCTH U TUTP pacTBopa Ba(OH): .

21. 25,00 mun pacTtBOpa ykKcycHOM KucioThl HedTpanuzoBaiu 20,00 mn 0,15M pactBOpa
KOH. Bpraucautb MOJSIPHOCTD U TUTP YKCYCHOM KHCIIOTA.

22. Bpruuciute pH pacTtBopa, m0Jydye€HHOrO IIPU TUTPOBAHUU B MOMEHT, korza k 20,00 mu
0,2M pacTBopa cosnsiHoi KucaoTsl godasuiu 17,00 M 0,15M pactopa NaOH.

23. Beruucauts pH 0,1M pactBopa, HeliTpanu3zoBanHoro npu tutpoanuu 0,1M pactBopom
NaOH na 90 %.

24. Beruncnuth pH pacTBopa, MOJy4E€HHOIO IIPU TUTPOBAHUU B MOMEHT, korja Kk 20,00 miu
0,2M pactBopa cosstHOU KucioThl gooasuian 20,00 M 0,2M pactBopa NH4OH.

25. Beruncnuts pH pactBopa, Moiay4yeHHOTO IpU TUTPOBAHUU B MOMEHT, Korjaa Kk 20,00 M
0,1 M pactBopa ykcycHoi kuciotsl gooasmm 20,00 mi 0,2 M pactBopa NaOH.

26. Beruucnute pH pactBopa, mojgydeHHOro MpU TUTPOBAHUM B MOMEHT, koraa k 20,00 mu
0,1M pactBopa ykcycHoi kuciaotsl gooauiu 20,00 M 0,1M pactBopa NaOH.

27. Beruucnute pH pacTBopa, moJyu4eHHOro MPU TUTPOBAHUM B MOMEHT, koraa k 10,00 mu
0,2M pactBopa NH4OH po6asumu 10,00 M 0,1 M pactBopa HCI.

28. Berunciuth pH pactBopa, MOJy4E€HHOIO IPU TUTPOBAHUU B MOMEHT, korja Kk 10,00 mn
0,2M pactBopa NH4OH mo6asumu 20,00 M 0,1 M pactBopa HCI.

5.3.2. Bonpochbl K 3a4ery.

OIIK - 2/0OIIK-1.2

3HaHMe: KpaTKHe HCTOpMYeCKHe CBeJeHHs] O PpPa3BUTHM XUMHH, POJb
POCCHIICKHX Y4YeHbIX B Pa3BUTHM 3TOH HAYKH;CBOMCTBA Ba)KHEHIIMX KJIAaCCOB
COe/JlUHEHNWH B  3aBHCHMOCTM OT  CTPOEHHS; MeToAbl BbljleJIeHusl,
OYHMCTKHM.COBPEMEHHYI0 MOJe/Jb CTPOCHHS aTOMAa; XHMHYECKHE JJIEMeHTbI M HX
COCAMHECHHUsI; PEAKIHOHHYI0 CIOCOOHOCTH BelIEeCTB; MNEPHOANYECKYI0 CHCTEMY
3JIECMEHTOB B CBeTe€ CTPOCHHMS AaTOMa, KHCJIOTHO-OCHOBHbIE M OKHCJIHTEJbHO-
BOCCTAHOBHMTE/JIbHBIC CBOMCTBA BelIECTB, XUMHUYECKYI0 CBSI3b; XMMHYECKHE CHCTEMBbI;
AUCIEpPCHbIe CHCTEMbI M MX KJIacCHQUKANUIO; XHMHYECKYH) TePMOAUHAMHUKY U
KHHETHKY.
Kunernka, noHsTHE, MOMEHTAJIbHASI CKOPOCTb.
Merto noaypeaxkuuii.
3aKOH SKBUBAJIECHTOB, IOHATUE SKBUBAJICHTA.
TennoBoit 3¢ HeKT XUMIUUECKUX PEeaKIIHiA.
Bupl KOMIUIEKCHBIX COEIMHEHUI
WcTopus pa3BuTUS XUMUU.
DHTponus.
HomMmeHnkitatypa KOMIUIEKCHBIX COEUHEHUM.
. Ilpunun Bant-T'odda.
10. DKBUBAJIEHT COJIA, OCHOBAHMS, KHCIIOTEI.
11. Metoa MONEKyISIPHBIX OpOUTAIIEH. .

wCoNoUR~wWNE
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S57.

CtpoeHue KOMIUJIEKCHBIX COEAMHEHUH.
MeTtoJ 371eKTPOHHO-HOHHOTO OasiaHca.

[Topsaok 3am0/IHEHUS JIEKTPOHHBIX OpOUTAIIEH.

Bonopoanslii mokazarens pacTBOPOB
OCOOCHHOCTH CTPOCHUS aTOMOB d-3JIEMEHTOB.
[Tpuniun Jle-llarensbe.

Mertonab! onpenenenust pH cpensl.

Bunn xumMrueckou CBA3H.

Teopus OBP.

XHWMHUYECKOE PAaBHOBECHE

Knaccel HeOpraHM4eCcKuX COEIUHEHU M.
DHTaNbINA.

Krnaccudukanus KOMIUIEKCHBIX COSTMHECHUN
Oueprus ['m60ca.

Bunael runponusa.

Bnusinue cpenpl Ha nporekanue OBP.

Buael koHUIEHTpaLUii.

VYcnoBust IpoTeKaHUsI XUMUYECKUX PEAKIUH.
[IpaBuno Xynna, npasuino KiieukoBckoro.
Bonoponnas u metaminueckast CBsi3b.

Teopus 37EKTPOIUTHYECKON JUCCOIMALIIH.
OCcoOEHOHOCTH CTPOCHHUS ATOMOB P-3JIEMEHTOB
Jucconmanusi, KOHCTaHTa JUCCOLIMALIIH.
I'maponus, kKOHCTaHTa THIPOJIN3A.

[IepBblil 3aKOH TEPMOJAMHAMUKH.
Ilepuonuueckas cucrema JI.M.Menneneena.
Bung costeid.

KoHcTanTa ycTOMYMBOCTH KOMILIEKCHOTO MOHA.

[punmun Baut-T'odda, cocTosiHue paBHOBECHS.

CriocoObl osTyyeHHst CoJei.
KoBanenTHas 1 moHHAs CBSI3b

OnexTpoaHbll NOoTeHIMal, ypaBHeHue HepHcera.

Knaccudukanmm XuMHuecKux peakiui
Kucnoponnsle coeinHeHus a30Ta, yIoopeHusl.
I'mpponus, crynenn ruaponusa, pH comneit.
S,p,d axeMeHThI, 00IIIHEe XapaKTEPUCTHKH.
Bonopoansie coennHeHus a3oTa.

’KecTtkocTb BOJIbI, BUABI, METO/IbI YCTPAHEHUS.
CMmeleHne XuMUYECKOT0 PaBHOBECHS.
Kucnoponnsie coennHeHus cepel.
Knaccudukanmss XuMrUuecKiX peakiiuid.
[IpousBeneHne pacTBOPUMOCTH.

CKOpOCTh XMMHUYECKOU peaKIlnu.

Buapl 351ekTpoauToB.

Bubl koHLIIEHTpALUi.

Bropoe Hauano tepMoaMHAMUKH

YMenue

MNOArOTOBUTL M IMPOBECTH XUMHYECKHH IKCIIEPUMEHT 110 M3YYCHUIO CBOMCTB coezmﬂelmi/i;

NnpoBOAMTH oﬁpaﬁoTlcy PE3YJbTATOB IKCIEPUMEHTA U OLICHUTH UX B CPABHCHHH C JIUTEPATYPHBIMHA

JAHHBIMH;

HasBbik
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onpeanejasasTb M pacCUUTbBIBATDH pH PAaCcTBOpPOB; HaIIpaBJICHHUE peakum"l; pacCUuThIBATH

KOJINYECTBEHHO CO/IepiKaHHe PACTBOPEHHOI0 BeleCTBA, CKOPOCTh XMMHYECKHUX peakuuid u Hux
HANIPABJIEHHOCTh, MCHOJIL30BATH He00XoAUMble NPUOOPBI M JabopaTopHoe o0OpyIOBaHWe TIPH

NMPOBeeHNH UCCJIeI0BAHUI,

OnbIT JeATeJLHOCTH
0 MeToAaxX M mnpueMax padoTbl MO HU3YYEHHMI0 CBOICTB BelIeCTB YMeTh B3BELIUBATH,

THTPOBaTh, MNOJb30BATHCA MNHUIETKAMH, NpUOOpaMu (U3MKO-XHMHYECKOro aHajamu3a; padoTsl B
XUMHUYECKOH 1a00paTOpuM, ¢ arpecCMBHbLIMU XMMHYECKUMHU BelleCTBAMM - KHUCJI0TAMM, IIEJI0YAMU,

AJ0BUTHIMHU BCIICCTBaAMMU.

58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.

69.

70.
71.
72.

73.
74.

75.

76.

77.

OIIK

Kakoii MmeTo/1 aHanM3a Ha3bIBaeTCs «TpaBUMeTprUeckuMy. [IpenmyiiecTBa 1 HeAOCTATKH
IIpuBenure npumMeps! npumeneHre ' MA B nuIieBoi pOMBILIUIEHHOCTH.

Yro takoe ocaxngaemas ¢opma? Kakue ocHOBHblE TpeOOBaHUSA NPEABSBIAIOTCA K
ocaxxaaemoii hopme?

UYro Takoe mnpakTUyecKu moJHOe ocaxjaeHue? Kakue morepu ocajgka AONYCTUMBI B
KOJIMYECTBEHHOM aHaJIn3€e?

B Bunme xakoro coemunenus - BaCO3z, BaC,;0s4 umm BaSOs - Gonee menecooOpazHo
OCaXKJ1aTh UOHBI 0apus € 11eJIbI0 KOJIMUYECTBEHHOTO IPaBUMETPUUECKOIO OIPEAEICHUS?
Kakum Tpe6oBaHUAM ODKHA YAOBIETBOPATH TpaBUMeTpUUeckas popma oca

Kaxkue nmpouieccbl TporucxodaT Npu CO3peBaHUU KPUCTAUINYECKOTO ocaaka?
OxapakTepu3yiTe yCI0BHsI OCAXIEHUS KPUCTAIUIMYECKOTO OCaKa.

OxapakTepu3yiTe yCIOBUS OCAKIACHHUS aMOP(HBIX OCaJIKOB.

Yro Takoe koarymsnus, nentusanus? Kakue ycnoBus oOecneduBalOT IOTy4EHUE
X0pomIo GuIbTpyeMoro aMmoppHoro ocaaxa?

Kakum  TpeboBaHMSAM  JOJKHBI  YAOBJETBOPSATH  PEAKLIMH,  MCIOJIb3yeMble B
IpaBUMETPUYECKOM aHaIu3e?

Yro takoe 0e3301bHbIN QuibTp. [Iponieccsl puiabTpoBaHMs ¥ IPOMBIBAHUSA OCAIKOB.
Crioco0bl MPUrOTOBIIEHHUS TUTPOBAHHBIX (CTaHAAPTHBIX) PACTBOPOB.

Kraccuguxkanuyst METoJJ0B THUTPUMETPUYECKOTO aHAIM3A.

MeToabl TUTPOBAHUSL.

Pacuersl B THTpUMETPUYECKOM aHAIU3E.

Uro Takoe paboumit pactBop (cranmapTHeii)? YTo Takoe NPUTOTOBJICHHBIA U
YCTaHOBJICHHBIH pacTBOpbI?

Uro Takoe TUTpoBaHWE? Buabsl TUTPUMETPUUECKHUX ONpEIeNIeHUui: MpsimMoe, oOpaTHOE,
KOCBEHHOE.

Uro Takoe TOYKa SKBUBAJEHTHOCTH U Kak €€ omnpenensatb? CrocoObl 0OHapy>KeHus
KOHEYHOW TOYKM (TOYKM HKBUBAJIEHTHOCTH) TUTPOBaHMA. BBIOOp KHCIOTHO-OCHOBHBIX
uHauKaTopoB. PaBHOBecuss B pacTBopax MHAMKaropoB. KoHcraHTa auccouuanuu
WHIMKAaTOPOB, HHTEPBAJI IEPEX0/Ia OKPACKH.

Kakue npuMeHsroTcss cnocoObl BbIpaXXEHHsS KOHLEHTpPalUd pacTBOPOB B 0OBEMHOM
aHanmse

OuneHoYHBIE CPeICTBA 3aKPHITOI0 U OTKPBHITOI0 THIA /ISl LieJieil TeKylero KOHTPOoJIst
1 POMEKYTOYHOM aTTecTaluu

—1: Cnoco0eH pemiaTh TUNOBbIE 3a1a4U PO ecCHOHAIBLHOM 1eATeJIbHOCTH HA OCHOBE

3HAHUI OCHOBHBIX 3AKOHOB MaTeMAaTH4YeCKHX, €CTECTBEHHOHAYYHBbIX U
o0menpogeccHOHANBHBIX IMCUMILINH C IPUMEHEHHeM HH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOT Uil

OIIK — 1.2: I/ICHOHBSyCT OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYUYHBIX JUCHUIIINH JJIA PCIICHUA

TUIOBBIX 337a4 Ipo(heCcCHOHATBLHON AesITeIbHOCTH
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Tun 3agaHuii: 3aKpbITHINA

Bapuant 3ananus 1.

ABTOpPOM 3aKOHA COXPAHEHH MAacChl BELIECTB SBJISETCS. ..
1. ABoraapo

2. MenneneeB

3. JlomoHOCOB

4. Tecc

[IpaBuiibHBII OTBET:3

Tum 3agaHuii: 3aKpbITHIA

BapuanTt 3aganus 2.

IIpu kakom U3 napei B Poccuu mosBUIIaCh epBas anTeka. ..
1. Iletp 1

2. bopuc I'ogyHoB

3. Enuzasera IleTpoBHa

4. Uan ['po3Hbiii

[IpaBunbHbIl OTBET: 4

Tun 3a7aHuii: 3aKpBITHINA

Bapuant 3ananus 3.

YTto TaKko€ MOJIb...

1. YcnoBHBIH 3apsig aTOMa B COSAMHEHUU.

2. O0ObeM, 3aHNMAEMbBIH OJHUM SKBHUBAJIECHTOM Ta3a.

3. Haumensmras yacTriia XMMAYECKOTO 3JIEMEHTA, COXPaHSIOIIas BCETO €ro CBOMCTRA.

4. KonuyecTBO BellleCTBa, COAEPIKALIEE CTOJIBKO CTPYKTYPHBIX E€AMHUL, CKOJIBKO COAEPKUTCA
aToMmoB B 12 r uzorona yranepona 12C.

[IpaBuibHbII OTBET: 4

Tum 3agaHuii: 3aKpbITBINA

Bapuant 3ananus 4.

OxkBuBaneHTHag Macca xyiopa B coeauHennd KCl cocTaBiser...
1.71

2.6,8

3.355

4,11,85

[IpaBuibHBIN OTBET: 3

Tum 3aganHunii: 3aKpbITHINA

Bapuant 3aganus 5.

Kakoli 00beM 3aHUMAET OJUH MOJb BOJOPOJIa IPH HOPMAJIbHEIX VCIIOBUSX...
1.1

2. 224 1.

3.22,4 mi.

4. 224 1

IIpaBuibHBIN OTBET: 2

Tum 3agaHuii: OTKPBITHINA

Bapuant 3aganus 6.

W3 npeiioKeHHOro IMepeYHs BEIIECTB BLIOEPUTE BEIIECTBA, MEKAY KOTOPBLIMHM BO3MOKHA PEAKIIHS
HOHHOI0 OOMeHa. 3alMIINTE MOJEKYIIPHOE, MOJHOE M COKpAaléHHOEC MOHHOE YPaBHEHHUS DTOU
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PEAKIMU C YYAaCTHEM BLIOPAHHBIX BeIecTB. JId BBIMOJHEHHS 3aJaHMS MCIOIL3VITE CHEAVIOIINI
IepeyYeHb BENISCTB: IIEpMaHraHaT KaJus, THAPOKApOOHAT Kaaus, CYAbMUT HATpHA, cyabdar oapus,
TUAPOKCHJI Kanusl. JIOnyCTMMO MCIIOIb30BaHUE BOJHBIX PACTBOPOB BEIIECTB. ..

[IpaBuibHBIN OTBET:

2NaHCO3+ 2KOH = NaxCOs+ K2COs+ 2H20;

2Na *+ 2HCOj3 + 2K* +20H" = 2Na* + (CO3)? +2K* + (CO3)* +H:0;

2HCO3 +20H" = 2 (CO3)?+H0;

Tum 3aganuii: OTKPBITHINA

Bapuant 3aganus 7.

Hcnonb3ys METO MIEKTPOHHOTO 0alaHca, COCTABLTE YPABHEHUE PEaKIIUI
NO2+P203+....=NO+KoHPOs+.....

OrnpeenuTe OKUCIUTENL U BOCCTAHOBUTEIb

[IpaBuibHBIN OTBET:

N* + 2e — N4z | 2 peaknusi BOCCTaHOBJICHHS

2P 4e¢ — 2P*° | | peakuusi OKMCIEHHS

N** (NO2) — oxuciurens, P*3 (P203) — BoccTaHOBHUTEND

2NO2 + P203 + 4KOH — 2NO + 2K2HPO4 + H20

Tun 3agaHuii: OTKPBITHIN
Bapuant 3ananus 8.
Keneszo coxriu B xaope. IToaydeHHYIO coib H00aBHIM K pacTBOPY KapOoHAaTa HATPH, IIPU DTOM
BBITAJI OYpBIA 0CaJoK. DTOT 0cCagoK OTGUILTPOBAINM W NpoKanuiau. I[loaydeHHOE BEIIESCTBO
PACTBOPHJIM B MOJOBOAOPOAHOM KucjaoTe. Hanummre ypaBHEHUS YSTHIPEX ONMMCAHHBIX PEaKIIHM. ..
[IpaBUIIBHBIN OTBET:

1. 2Fe + 3Cl, = 2FeCl3

2. 2FeCls + 3Na,CO3 + 3H20 = 2Fe(OH)s + 6NaCl + 3CO>

3. 2Fe(OH)3z = Fe203 + 3H.0

4. Fe,0s3+ 6HI =2Fel> + 12 + 3H20

Tun 3a1aHuii: OTKPBITHIN

Bapuant 3ananus 9.

- METOJl, OCHOBaHHBII Ha MCIIOJIb30BAHUM PEAKIMIl 00pa30BaHUs KOMILJIEKCOHATOB
- KOMIUIEKCHBIX CO€IMHEHUNM KaTHOHOB METAJIOB C KOMILIEKCOHaMHU. I OmpeneacHuss KOHEYHOU
TOYKHM THUTPOBAaHUS MCIOJB3YIOT METAUIOXPOMHBIE WHJMKATOpPbl WM OpPraHWYECKHE BEIIECTBA,
o0pa3yroIiye OKpalleHHbIe KOMITJIEKCHI C KATHOHAMU OIPEeIIieMbIX METAIIJIOB.

[IpaBuiIbHBIN OTBET: KOMILUIEKCOHOMETPUYECKOE TUTPOBAHUE.

Tun 3aganuii: OTKPBITHIN

Bapuant 3apanus 10.

Hcnonb3yst METOJI DIEKTPOHHOrO OallaHca, COCTABETE YPABHEHUE PEAKIIMI
NO+KCIO+....=KNO3+KCl+.....Onpeaeanre OKUCIUTEIb M BOCCTAHOBUTEb.
[IpaBHUIIBHBIN OTBET:

Cl*''+2e¢ —» CI? | 3 peakiusi BOCCTAaHOBJICHUS

N*2 —3e —» N*° | 2 peakuus OKMCIIEHHs

okucautens Cl, Bocctanosurens N

Tum 3agaHuii: OTKPBITHINA

Bapuant 3aganus 11.

— OJMH M3 JJIEKTPOXMMHUUYECKHUX METOJOB aHaiu3a, OCHOBAHHBIA HAa W3MEPEHUHU
BJIEKTPUYECKOTO 3apsA/ia, KOTOPBIA MNPOXOAUT Yepe3 DICKTPOIHU3EP MPU DICKTPOXUMHUYECKHX
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OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUAX Ha pabodem osnekrpoae. lloreHmman pabouero
JNEKTPOAA IIPU KYJTOHOMETPUHU OTIMYAETCS OT
IIpaBUIIBHBIN OTBET: KYJIOHOMETPHS.

Tum 3aganuii: OTKPBITHINA

Bapuant 3aganus 12.

HekoTopoe KOIMYeCTBO Cynb(hHaa IMHKA pa3faciauiad Ha ase dactu. OaHy M3 HMX 00paboranu
pa30aBICHHON CEpHOM KHMCIOTOM, a IPYIYIO IOABEPIJIM 00KHUIY Ha Bo3ayxe. I1pu B3anMoaeicTBUMN
BBIJICJIMBIIMXCS  Ta30B _ 00pa3oBajOoCh IPOCTOE  BEIISCTBO. DTO  BEIIECTBO  HAIPEIHM  C
KOHILIEHTPHUPOBAHHOM a30THOM KMCIOTOM, IPUYEM BBIIEIMICA OYpEIi ras.

Hanumure ypaBHEHHS YETHIPEX ONMHMCAHHBIX PEaKIIMM.

[IpaBuibHBIN OTBET:

1. ZnS +2HCI = ZnCl>+H>

2.27ZnS + 302 = 2Zn0O+ 250,

3. 2H>+ SO, = 35+ 2H,0

4, S +6HNO3 =H2S04 +6NO2+2H20

Tum 3aganuii: OTKPBITHINA

BapuanTt 3aganus 13.

Cwmemanu 300r pacTtBopa cynbara Kajaus ¢ MmaccoBoi josaeii 20% u 500r pacTBOpa 3TOM 3KE COIU ¢
MaccoBor goner 40%. PaccunTaiiTe MacCOBYIO JIOJIIO COJH B ITOJYYEHHOM PAacTBODE...
[IpaBUIIBHBIN OTBET:

m BetectBa 1 = 300* 0,2 =60r

m Betecrsa 2 = 500*0,4 =200r

m BemiectBa 3 = 260r

OrnpenenuTsb 1010 TOYYEHHOT'O PacTBOpa

®=m BerecTBa 3/(m pactBopa 3)

o= 260/(300+500) =0,325 (32,5%)

Tum 3agaHuii: OTKPBITHINA

Bapuant 3ananus 14.

Cmemanu 120 r pacTBOpa HUTpaTa Kajaus ¢ MaccoBoi jgoaer 15% m 80r pacTBOpa 3TOH K€ COJIM C
MaccoBoit goneii 20%. PaccunTaliTe MacCOBYIO JOJIIO COJIM B ITOJYIYSHHOM PACTBODE....
IIpaBUIIBHBIN OTBET:

m'(Ca(NQOz)2) =120 r*0,15=18r

m"(Ca(NO3),) =80 r*0,2=16T

m(Ca(NOz)2)=18r+16T=34r

m(p-pa Ca(NOz)2) =120r+80r=200T1

®(Ca(NO3)2) =34 1/200 r= 0,17 wu 17%

Otsert: 17%

Tun 3agaHuii: OTKPBITBINA

BapuanTt 3aganus 15.

Paznen xumun, KOTOPBIM M3y4aeT CKOPOCTh U MEXAHU3MBbI MPOTEKAHUS XUMHYECKUX pEeaKIuid —
9TO . CxkopocTh XMMHMYECKOW pEaKkIuu — I3TO H3MEHEHHE KOHUEHTPALNHU
pearupyrouux BEMECTB B €IMHULY BPEMEHMU.

[IpaBunbpHBIN OTBET: XUMUYECKast KUHETUKA.

Tun 3agaHuii: OTKPBITHINA
Bapuant 3ananus 16.
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CBOMCTBa JICMEHTOB, a IIOTOMY M CBOMCTBa 00Opa3yeMbIX MMM IPOCTHIX U CIOKHBIX TEI, CTOST B
MEPUOIMYECKOM 3aBHCHMOCTH OT HMX aTOMHOTO Beca — 3aKOH — TIEPUOJUYCCKUNA 3aKOH.
ABTOp .

[IpaBunsHebiit oTBeT: .M. Menaenees.

Tun 3aganuii: OTKPBITHIN
Bapuant 3ananus 17.
Kyna cmecturcs xumudeckoe pasHoBecue B peaxkimy N2 (r)+3H2 (r)=2NH3 (r)upu yBeIHYeHUHU

JIABJICHMUSL. ..
[IpaBuiIbHBIN OTBET: B CTOPOHY YMEHBIIIEHUSI 00beMa ra3000pa3HbIX BELECTB, T.€. BIPABO.

Tun 3aganuii: OTKPBITHIN

Bapuant 3ananus 18.

C NoMoIIbI0 KaKoro mpudopa IKCHepUMEHTaIbHO MOXKHO ONPEAEIUTh TEIIOTY CropaHus (a Takxke
SHTAJIBINK 00PA30BAHMSI) MPOCTHIX BEIIECTB...

[IpaBunbHbIl 0oTBET: Kanmopumerp.

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3ananus 19.

MeToasl aHaaM3a, OCHOBAHHBIE Ha CIIOCOOHOCTH BEIIECTBA HOIJIONIATE CBET ONPEASACHHON JUIMHEI
BOJIHBI, HA3EIBAIOTCS ...

[IpaBunbHBIN OTBET: (POTOIMUCCHUOHHBIMH.

Tun 3aganuii: OTKPBITHIN
BapuanTt 3aganus 20.
KosnyecTBo  TEILUIOTHI  BBIACIMBIIESCS WM IOIJIOTHUBIIEECS B PE3YAbTATE  PEaKLMHU
Ha3bIBaeTCA....... 1 0003Ha4yaeTcsa OYKBOH. . .....
[IpaBunbHBIN OTBET: TEIUIOBBIM A dexTom Q.

5.4. MeTtoanueckue MaTepuaJIbl, ONpeesiolue Npoueaypbl OlleHHBAHUS 3HAHUI, yMEHUI,
HABBIKOB M (MJIM) ONBITA AeSITeIbHOCTH, XaPAKTEPU3YOIIUX 3TANbI GOPMUPOBAHNS
KOMIIeTeHIMH

OneHka 3HaHUN, YMEHHH, HaBbIKa U (WJIM) OMBITA JESITEIbHOCTH, XapaKTePU3YIOIUX 3TaIbl
OneHka 3HAHWNA, YMEHMH, HaBblka W (WJIM) OMNbITA JAEITEIBHOCTH, XApPAKTEPHU3YIOIIMX ATarlbl
¢dbopMHUpOBaHUSA KOMIETEHIMA MO JUCHUIUIMHE TMPOBOAUTCA B (OpME TEKYIIEro KOHTPOIS U
MIPOMEKYTOUYHOM aTTECTALUU.

Texymuii KOHTPOJb IPOBOJUTCS B TEUEHUE CEMECTpAa C LENbI ONPEIECICHUS YPOBHS
YCBOGHUSI O0O0ydYarolIMMHCA 3HaHWM, (OpPMUPOBAHMS YMEHHH, HaBBIKOB U (MJM) OIBITa
JESATEIBHOCTH, CBOEBPEMEHHOIO BBIABICHUS IIPENOJABATEIEM HENOCTATKOB B IOATOTOBKE
oOyyaroluxcsi W MPUHATHS HEOOXOJMMBIX Mep IO €€ KOPPEeKTHPOBKE, a TaK e JUIsd
COBEPLICHCTBOBAHMUSI METOJMKHM OOyueHHs, OpraHu3aluud y4eOHOM paboThl W OKa3aHMs
o0yyaroIuMcsi HTHAUBUIYaJTIbHOMN TOMOIIIH.

K Tekymiemy KOHTpOIIIO OTHOCSTCS MTPOBEpKa 3HAHUM, YMEHUH, HABBIKOB 00yUaIOIINXCSI:

- Ha 3aHATHAX (OMpPOC, pelleHHe 3a/1a4, JeN0Basi Urpa, KPYIIbIid CTOJ, TECTUPOBAHUE (IIMCBMEHHOE
WM KOMIIBIOTEPHOE), OTBETHl (MMMCbMEHHbIE WM YCTHBIE) Ha TEOPETUYECKUE BOIPOCHI, peEIIeHHE
MPaKTUYECKUX 33a4 U BBITIOJIHEHUE 3aJIJaHMI Ha MPAKTUUYECKOM 3aHSATHH, BBIIOJIHEHHWE KOHTPOJIBHBIX
pabor;

- MO pe3yJbTaTaM IPOBEPKM KauecTBa KOHCIEKTOB JIEKIMM, pabouyux TeTpajaeil U HHBIX
MaTepUasos;

21



no pe3yjabTaTaM OT4YCTa 06yqafoumxc;1 B XOJ€ HHHHBHHyaﬂbHOﬁ KOHCYJIbTalluUN

npenojaBaTelnis, MPOBOJAUMOM B  4Yachl CaMOCTOSITENIbHOM  paboOThl, 1O  HMEIOMIUMCS
3aJI0JDKEHHOCTSIM.
Ha nmepBbIXx 3aHATHSX MpernojaBaTesib BbIAAET CTyAeHTaM TIpaduK KOHTPOJIBHBIX
MEPOIPHUATHI TEKYIIETO KOHTPOJIS.
I'PA®UK KOHTPOJBbHBIX MEPONIPUATHH TEKYLIEr0 KOHTPOJISI
M0 JUCIUNJIHHE
Dopw dopma
KOHTPOJIbHOTO Cpox
upyem Oran
Noe 1 HaMEHOBaHHUE TEMBI o WaaukaTop (popMIpoBaHH MeponpusTus (TecT, | TPOBEICHUS
KOHTPOJIBHOTO come | AOCTHAKCHNA a KOHTPOJIbHAS KOHTPOJIbHOTO
MEPOTPHSITHSI KOMIICTCHIUH paboTa, yCTHBIA | MEPOIPHUSITUS
TEHIH KOMITETEHIIUH
4 OIPOC, KOJUIOKBUYM,
JICJIOBAst UTPa U T.11.)
Pa3znen 1 «OcHOBBI OIIK -|OIlK-1.2 | oTam Komnoksuym OKTSIOPh
o0mielt u 1 Il aTan
HEOPraHUYECKOW XUMHUI Il >Tan
Pasznen 2 «OcHOBBI OIIK -|OIIK-1.2 | oTan KonnokBuym  |nexalOpb
aHAJIUTUYECKOM Xumum» |1 Il sTan
Il sTan

ATTeCTallMOHHBIE UCTIBITAHUS MTPOBOISATCS MpernofaBaTesieM, BEAyIIUM JICKIIMOHHBIE 3aHITUS
M0 JaHHON JUCHUMILTUHE, WIN MPEenoJaBaTesIIMU, BEAYIIUMHU MPAKTUYECKHEe U J1a00paTOpHbIE
3aHATUS (KpOME YCTHOro 3k3ameHa). IIpucyTcTBHE NMOCTOPOHHHX JUI] B XOJi€ HPOBEACHUS
aTTeCTAllMOHHBIX HCIBITAaHUI 0€3 pa3pelieHus] peKTopa WK MPOpeKTopa He JoIyckaeTcs (3a
UCKJIIOUYEHUEM PAaO0OTHUKOB YHHUBEPCUTETA, BBINOJHAIOIIMX KOHTPOJIUpYIOIME (PYHKIMU B
COOTBETCTBHH CO CBOMMH JOJIKHOCTHBIMU O0SI3aHHOCTAMHM). B cimyuae oTCyTCTBHS BeAylIero
IpernojaBaTeliss aTTECTAllMOHHBIE HCIBITAHUS IPOBOISATCS MPENoJaBaTeiIeM, Ha3HAUYE€HHBIM
MMCBMEHHBIM paclopsbKeHueM 1o Kadepe.

WHBanuapl ¥ 1MIa ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3J0pPOBbS, UMEIOLIME HAPYIIEHUS
OTIOPHO-/IBUTATEIbHOIO amnapaTa, MOTYT JOMYCKAaTbCs Ha AaTTECTAllMOHHbIE HCIBITaHUS B
COIIPOBOXAECHUH ACCUCTEHTOB-COIIPOBOXKAAIOIINX.

Bo BpeMs aTTecTallMOHHBIX MCIIBITAaHUM OOydJaroluecs MOTYT TIOJIb30BaThCs pabodei
IIPOrpaMMOl  JUCHMIUIMHBL, a TaKXe C pa3pellieHus MpenojaBareisl CHOPaBOYHOH H
HOPMAaTUBHOM JINTEPATypOH, KaIbKYJISTOPAMHU.

Bpems moArotoBku oTBETa MpH Caye 3a4eTa/3K3aMeHa B YCTHOW (opMe JOKHO COCTaBIATh
He MeHee 40 MHUHYT (1O JKEJaHUIO0 O0YYaroLIerocsi OTBET MOXET ObITh JOCPOYHBIM). Bpems
oTBeTa — He Oosee 15 MUHYT.

[Ipu moaroTtoBke K yCTHOMY AK3aMEHY SK3aMEHYEMbIM, Kak MpaBUiIO, BEJET 3allUCHU B JIUCTE

YCTHOT'O OTBETA, KOTOPBI 3aTeM (110 OKOHYaHUH SK3aMEHa) CAAETCS SK3aMEHATopy.

[Ipu npoBeeHNN YCTHOTO SK3aMEHa 3K3aMEHAI[MOHHBIN OUJeT BHIOMpaeT caM 3K3aMeHyeMbIi
B CIIly4allHOM IOPSAKE.

DK3aMeHaToOpy MPEIOCTaBIIsAETCS MPaBO 33/7aBaTh 00YYAIOIIUMCS JAOMOJHUTEIbHBIE BOTIPOCHI
B paMKax MporpamMmbl AUCLMIUIMHBI TEKYIIETO CEMECTPA, a TaKXkKe, IIOMUMO TEOPETUUYECKUX
BOIIPOCOB, 1aBaTh 3aJaud, KOTOPbIE U3ydaIlCh Ha MPAKTUUYECKUX 3aHATHUSX.

OreHKa pe3ynbTaTOB YCTHOTO aTTECTAIIMOHHOTO MCIBITAHHS OOBSIBISETCS OO0ydYarOIMMCS B
JeHb ero mpoBefeHus. [Ipu mpoBeneHNMM MUCHMEHHBIX ATTECTAI[MOHHBIX HCIBITAHUM WK
KOMIIBIOTEPHOTO TECTHPOBAHMS — B JI€Hb MX IPOBEACHUS WIM HE IO3JHEE CIEAYIOLIETO
pabouero JTHs MOCIE UX MTPOBEICHHUS.

Pe3ynbTarhl BBIMOIHEHHSI aTTECTA[MOHHBIX MCIIBITAHUN, TPOBOJUMBIX B MUCbMEHHOU (opMme,
¢dbopMe UTOrOBOM KOHTPOJIbHOM pabOThI MM KOMIIBIOTEPHOI'O TECTUPOBAHMS, JAOJKHBI OBITH
OOBsBICHBl OOYYaIOIIMMCS W BBICTABIECHbI B 3a4ETHBIE KHIDKKM HE TO3]IHEE CIIETYIOIIEro
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pa60qero JAHS TOCJIC UX MPOBCACHUS.

KpuTepnn H IIKAJbI OHCHUBAHUSA YCTHOI'0O OIIpOCa

Kputepun olleHKH Npu TEKYLEM KOHTPOJIE

Orenka

CTyaIeHT OTCYTCTBOBAJI HA 3aHATUU MJIM HE TIPUHUMAJ YYaCTHSI.
HeBepHbie u ommO0YHBIE OTBETHI 110 BOIPOCAM, Pa30HpaeMbIM Ha
CEMHHApe

«HEYOOBJICTBOPUTEIIEHO»

CTyneHT IpUHUMAET y4acTHE B 00CYKJIEHUH HEKOTOPBIX MPoOieMm,
JAET pacIuIbIBYAThIE OTBETHI HA BONPOCHL. ONUCHIBAs TEMY, IyTAETCS U
TEpSAET CYyTh BONPoca. BEpHOCTH CyKI€HH, IOJIHOTA U MPABUIILHOCTD
orBetoB — 40-59 %

«YZOBJIETBOPUTEIILHO»

CTyneHT NMPUHHUMAET y4acTHe B OOCYKICHMHM HEKOTOPBIX HpoOieM, «XOpOILOY
JAéT OTBETHl Ha HEKOTOpbIE BOIPOCHl, TO €CTh HE MPOSBISAET
JIOCTATOYHO BBICOKOM AKTUBHOCTU. BEpHOCTh CyXIEHHH CTYZACHTA,
MOJIHOTA ¥ IPABUIIBHOCTH OTBETOB 60-79%
CryneHT 1eMOHCTpUpYET 3HaHWE MaTepuana 1o paszely, «OTJINYHOY

OCHOBaHHbBIC Ha 3HAKOMCTBE C 00S3aTENILHON JHUTEpaTypou H
COBPEMEHHBIMU NyOJIMKALUSAMH; AT JIOTUYHBIC,
apryMEHTHPOBaHHbIC OTBETHl Ha IIOCTABJICHHBIE ONMPOCHI. BhIcoKast
AKTUBHOCTH CTYJICHTA IIPU OTBETaX Ha BOIPOCHI MPETOAaBATEIS,
aKTHBHOE y4acTHE B IPOBOIUMBIX AUCKyccHsix. [IpaBuibHOCTD
OTBETOB M MOJHOTA WX PACKPBITUS JOJDKHBI COCTABIATH Ooiee 80%

KpnTeplm N HIKAJbI OHCHUBAHUA KOJJIOKBHYMA

Kpurepun onieHku npu TeKyiieM KOHTpoJIe

MPOLIEHT NpaBWIbHbIX 0TBeTOB MeHee 40% (mo 5 OanbHOW cHCTEME KOHTPOJS — OLEHKa
«HEYJIOBJICTBOPUTEIBHO);
MPOLEHT TNpaBUiIbHBIX OTBEeTOB 40 — 59% (mo 5 OanbHOM cucTeMe KOHTPOJS — OLEHKa
«yJIOBJIETBOPUTEIHHOY)
MPOLEHT TNpaBUIBHBIX OTBEeTOB 60 — 79% (mo 5 OanbHOM cucTeMe KOHTPOJS — OLEHKa
«XOPOUIO»)
MpoLEeHT mpaBwibHbIX 0TBeTOB  80-100% (o 5 OanbHOW CHCTEME KOHTpPOJISI — OLEHKa
OTIIUYHOY)
Kpurtepuu u mkajibl olleHUBAHUS IK3aMeHAa
Onenka ’K3aMeHa
(YpoBeHb OCBOEHUS TpeboBaHMsI K YpOBHIO OCBOEHUS MaTepuaia
KOMITETCHIIHI )
OreHKa «OTJIIMYHO» BBICTABJISIETCS CTYACHTY, €CIIU OH TIIyOOKO U IPOYHO
YCBOWJI TPOTPAMMHBIH MaTepHall, HCYEPIBIBAIOIIE, TIOCIEI0BATENHHO,
YETKO M JIOTMYECKH CTPOIHO ero n3jaraer, yMeeT TeCHO yBS3bIBaTh
«OTIHOY TEOPHIO C MPAKTUKOH, CBOOOTHO CHPABIACTCS € 32/1a9aMH, BONPOCAMHU U
(BbicoKHi) APYrHMU BUIAMH IPUMEHEHHS 3HAHUH, IPUMEM HE 3aTPyIHACTCA ©
OTBETOM TIPU BUAOU3MEHEHUH 33/I1aHUH, NCTIOIB3YeT B OTBETE MaTepHall
MOHOTpadUUecKol TUTEpaTyphl, MIPABUILHO 000CHOBBIBAET MIPHHSTOE
pelieHne, BiajeeT pa3HOCTOPOHHUMHI HaBBIKaMH U TPUEMaMH
BBITOJIHEHUS] TPAKTHYECKUX 3aj1ay.
OreHKa «XOPOIIIOY BBICTABIISETCS CTYCHTY, €CJIA OH TBEPO 3HAET
MaTepHal, rpaMOTHO U TIO CYIIECTBY HU3JIaraeT ero, He J0MmycKas
«Xopo1o CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIIPOC, MPABUIILHO
(HOpMaIbHBI) IPUMEHSIET TEOPETUYECKHE TOJI0KEHNS IPU PELIEHUHU MPAKTHUECKUX
BOTIPOCOB M 33]1a4, BJIICET HEOOXOIMMBIMHI HaBbIKAMH U TIPUEMaMH FX
BBINOJIHEHUSL.

23




O1reHKa «yJJOBJICTBOPUTEIHHOY BBICTABISICTCS CTYACHTY, €CIIH OH MMEeT
3HAHMS TOJILKO OCHOBHOT'O MaTepualia, HO He YCBOMJI €r0 JIeTajeH,
JIOITYCKaeT HETOYHOCTH, HEJ0CTATOYHO MPaBHIIbHBIC (POPMYIHPOBKH,
HapyIICHHsI JJOTMYECKOW TIOCIIEI0OBATEIILHOCTH B U3JI0KCHUU
HPOrPaMMHOI0 MaTepHala, UCIIBITHIBACT 3aTPYAHCHHS IPH BHIIIOJIHCHUH
PAKTUYECKHUX paboT.

«Y 1OBJIETBOPUTETIHHOY
(MUHUMAJBHBIH,
TTOPOTOBBIH)

O1eHKa «HEYIOBJICTBOPUTEILHOY» BBICTABIISCTCS CTYACHTY, KOTOPBIN HE
3HAeT 3HAYUTEIHLHOW YaCTH MPOTrPAMMHOT0 MaTepualia, JOMycKaeT
«HeynoBneTBOPUTEIBHOY» | CYIIECTBEHHBIC OIHMOKH, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYIHCHUSIMU
(HF>KE TTIOPOTOBOTO BBITIONHSET MpakTudeckue padbotel. Kak mpaBuio, omeHka

YPOBHS) «HEYIIOBIIETBOPUTEIHHO)» CTABUTCS CTYACHTaM, KOTOPBIE HE MOTYT
MPOJIOJKUTH 00y4YeHHE O€3 JOMOIHUTEIBHBIX 3aHITHIA 10
COOTBETCTBYIOIICH TUCIHILIIHE.

HOpﬂ)IOK MOJATrOTOBKH H NMPOBEACHUA l'lpOMe)KyTO‘lHOﬁ arrecranum B (])opMe 3adgera

JewcTBue Cpoku Metonuka OTBETCTBEHHBIN
3a04Has popma
Briiaua 3aganuii K 3auery 1 3ausTHE Ha nexuusx, Benymuii npenonasareins Win
110 UHTEPHET MIPEIOJABATENH, BEAYIINE
MPAKTUYECKUE 3aHATHUS
Koncynpranun B CECCHIO Ha rpynnosoi Benymuit npenogasarens uim
KOHCYJIbTALIU [IPEno/1aBaTeliy, BEyIINe
MPAKTUYECKUE 3AHATUS
3ader B CECCHIO KOMIIBIOTEPHOE Benymwuit npenogasarens uiam
TECTUPOBAHUE MPENOJABATEIIN, BEAYIIIHE
MPAKTUYECKUE 3aHATHUS
DOopMHUpPOBAHUE OLEHKH Ha 3auete B cootBercTBUM ¢ | Benymuii npenogasaTens Uiu
(«3auTeHOY/ «HE KpUTEPUSIMU MPEIOJABATENH, BEAYIINE
3a4TCHOY) MPAKTUYECKUE 3aAHATHUS

OOyuaronieMycsi, MUMEIIEMY YBaXHUTEIbHYIO NPUUYMHY BO3HMKHOBEHMS aKaJAeMHUYeCKOU
3aJI0JKEHHOCTH (00J1e3Hb, 00JIe3Hb YJIeHa CEMbU U HEOOXOJMMOCTh YXOJa 3a HUM, Upe3BblUaiiHbIe
00CTOSTENLCTBA M CUTYAllUU, UHAsI IPUYMHA), TOJTBEPKACHHYIO TOKYMEHTAIILHO, PACIIOPSKEHUEM
ACKaHaTa YCTaHaBJIMWBACTCA HHHHBHI[yaHBHBIﬁ I‘pa(bI/IK JIMKBU a1 33}10J’I)KeHHO0T€I>i Ha CpPOK,
COOTBETCTBYIOLIMM MpPEJCTaBICHHBIM OCHOBaHUSAM. Ecin 3al0/KEeHHOCTh JIMKBUIMPOBAHA B
YCTQHOBJICHHBIH CPOK Ha «XOPOIIO» M «OTIMYHOY», O0yJaroIeMycsi Ha3HAdaeTcs aKaJeMUvecKas
CTUIIEHHUS.

[To pemenuro nekaHa ¢akynbTeTa, OOy4aromEeMycss MOXET OBbITh MpeaoCTaBIcHa
BO3MOKHOCTh JIMKBHJIALIMM aKaJIEMHUECKOW 3aJI0JDKEHHOCTH He Oojiee 4eM B TEYEHHE Troja ¢
MOMCHTAa €€ BO3ZHUKHOBCHMUA.

6. IEPEYEHb OCHOBHOM " g{OHOJIHI/ITEJILHOﬁ YUEBHOU JINTEPATYPHI,
HEOBXOJIUMOM JJIs1 OCBOEHU S JUCIUIIJINHbBI

OcHoBHas JInTeparypa KoanuectBo B
O0ubnoTeke / cChLIIKA
Ha 3bC

Mukprokosa, E. FO. O0riast, Heopranudeckasi 1 aHaTUTHYSCKast XUMHUS https://e.lanbook.com/bo

yueGHoe nocobue / E. FO. Mukprokosa, T. M. Axmeros, U. A. Xapucosa. | Ok/177645
— Kazansp : KI'TABM um. baymana, 2021. — 150 ¢. — Texkcr :

AeKTpOHHBIN // JlaHb : anekTpoHHO-OnbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/177645 (nara obpamienus: 24.05.2023). —
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Pexxum octyma: s aBTOpPU3. I0JIb30BATENICH.

Jlapuukuna, H. 1. Heopranuueckas xumus : yueonoe mocooue / H. U. https://e.lanbook.com/bo
Jlapuukuna. — HoBocubupek : HI'TY, 2021. — 83 ¢. — ISBN 978-5- 0k/216266
7782-4438-2. — TeKcT : 3neKTpOHHBIN // JIaHb : 3IEKTPOHHO-
oubnuoreunas cucrema. — URL.: https://e.lanbook.com/book/216266
(mara obpamenus: 24.05.2023). — PexxuM goctyna: st aBTOPHU3.

OJIL30BaTENIEH.

JlonoTHUTeILHAS JTUTEPaTypa KoaunuecTBO B
OmoJIMoTeKe / CCHLIIKA
Ha DBC

Amnapues, A. U. Ananutrueckast xumust : yueOHoe mocooue / A. 1. https://e.lanbook.com/bo

Anapues. — Hosocubupek : HI'TY, 2021. — 92 ¢. — ISBN 978-5-7782- | 0k/216272
4423-8. — Tekcrt : anekTpoHHbIH // JIaHb : 371eKTpoHHO-O0nOImoTeyHas
cucrema. — URL.: https://e.lanbook.com/book/216272 (nata obpaieHus:
24.05.2023). — PexuM ocTyIma: i aBTOPHU3. MOJIb30BATEIICH.

Heopranndeckast u aHaIMTHYECKas XUMHHM : METOAMYECKHe yKaszanus aast | https://e.lanbook.com/bo
BBITIOJTHEHUS J1A00OPATOPHBIX paOOT U MPAKTUYECKUX 3aHITHIA / 0k/152571

cocraButens E. A. IllkypakoBa. — Ilepcuanosckuii : Jlonckoit I'AY,
2020. — 58 ¢. — TekcT : aneKkTpoHHbIH // JIaHb : 37EKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/152571
(mara obpamenus: 24.05.2023). — Pexum goctyna: 1yisi aBTOpHU3.
II0JIb30BAaTEIEH.

7. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOHIUXCS IO OCBOEHUIO
JAUCHHUIIJINHBI

Kypc xumum mnpennonaraeT MpoBeleHHWE JEKIMH M TMPAKTHYECKHX 3aHATHH, a Takke
CaMOCTOSITENTLHYIO paOOTy CTY/IEHTOB B paMKax y4eOHOTrO IJIaHa.

JIeKIMOHHBIN KypC TMpEAToNaraecT pPacCMOTPEHHE OCHOBHBIX BOMPOCOB YYeOHOTO TUIaHa.
Jlex1yis HAYMHACTCS ¢ O3HAKOMIIEHUSI CTYJICHTOB C IIJIAHOM ITPOBEAEHUS JICKIIUH, OCHOBHBIMHM TEMaMH U
noaTeMaMu. B TedeHuWe JIeKIMM HAYMTBHIBACTCS TEOPETUYECKHUM MAaTepuall, MPUBOLATCS NPUMEPHI
perIeHts 3a/1a4, BXOSIINE B COCTaB HK3aMEHAI[MOHHBIX OMJIETOB.

CTyneHT JomyckaeTcsi K SK3aMeHy IO JIEKIMOHHOMY KypcCy, €ClIM MMeEeTcs MeHee 2 4acoB
IPOITYCKOB I10 HGYBa)KI/ITeJ'IBHOﬁ IpUYIrHE. DK3aMeH IIPOBOJUTCA 110 BOIIPOCaM, paCcCMaTpuBaCMbIM B
TeYeHHE JIEKIMOHHOTO Kypca M [0 BOIPOCaM, CAMOCTOSATEIBHO pacCMaTpUBaeMbIM CTyIeHTOM. CrMcok
BOIIPOCOB K OK3aMEHY BBIIAeTCs Ha TmocienHed Jekmmu. JlomyckaeTcs K 9SK3aMeHy CTYJIEHT,
BBINIOJIHUBIINI U 3aIUTHUBIINHI BCe TaOOpaToOpHbIe paboTHI MO KYpCY.

JlabopaTopHble pabOTHI, MPOIYIIEHHbIE MO YBAXKHUTEILHOM U HEYBKUTEIBHOW IPUYMHE,
0TpalaThIBAIOTCS B COOTBETCTBHU C TJIAHOM OTPaOOTKH 3aHATH. JIJabopaTopHbie paOOThI BBIMTOTHSIIOTCS
Ha ayJIUTOPHBIX 3aHATHAX W Yacax oTpabotku. Odopmiienue mabopaTtopHbIX paboT B COOTBETCTBUH C
I'OCTom mpousBoguTcs Ha JHcTax A4, C yKa3aHMEM TeMbl BBINOJHAEMOW pPaboThl, 1eNu,
TEOPETHUYECKOM YacTu W SKcrepuMeHTanbHOM YacTu. K maboparopHoil pabote JOmycKaeTcsl CTYJIEHT,
o(hopMuUBILIHMIA OTYeT. 3ammTa paboThl MPOU3BOIUTCS MO TEOPETUUECKUM U MPAKTUYECKUM 331aHUSM B
BHJIC BOIIPOCOB M 3a/1a4 (2 TEOPETUIECKUX Bompoca U 3a1a4a). Kypc BeimonHeHus 1a00paToOpHBIX padoT
HAYMHAETCA 3aHATHEM I10 O3HAKOMJICHHIO C TEXHUKOW O€30IacCHOCTH W 3aKaHYMBAETCS HTOTOBBIM
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3aHSATHEM, Ha KOTOPOM TOJBOAUTCS UTOT PabOThI CTYACHTA 3a CEMECTp. 3alluTa JJab0paTOpHBIX PadboT
MIPOM3BOAMTCA 1O MEpe HX BBINOJHEHUS B TEUEHHE CEeMecTpa WIM Ha 3adeTHoM Henene. Ha
MPAKTUYECKUE 3aHATHUS JJOIYCKACTCsl CTYICHT, UMEIOIIUi Oenbiii xanar. Heobxomimoe 060opynoBaHue u
Ipenaparsl BbIaeT J1a00paHT.

PexoMennamuu mo padote ¢ Hay4yHOU U y4eOHOI uTeparypoil. PaboTa ¢ yueOHOI 1 HaydHOM
JTUTEpaTypoil sBNsieTCsS TIaBHOW (OpPMOIl caMOCTOSITENbHONM paboThl W HEoOXoAuma MpH
MOATOTOBKE K YCTHOMY ONPOCY HA TIPAKTHYECKUX 3aHATUAX, K KOHTPOIBHBIM padoTaM,
TecTupoBaHui0. KOHCIIEKThl HAyYHOU JIUTEPATyphl MPU CAMOCTOSITENILHOM MOATOTOBKE K 3aHSTUAM
JOJKHBI OBITh BBITIONHEHBI TAKXKE aKKypaTHO, COJEP)KaTh OTBETHI HAa Ka)bIi MOCTABICHHBINA B
T€MEe BOINPOC, UMETh CCHUIKY Ha HCTOYHHK HH(POpPMAIUU C 00s3aTENIbHBIM YKa3aHHEM aBTOpa,
Ha3BaHMsSI U T0Jla M3/IaHUS UCTIOIB3yeMON HAYyYHOU IuTepaTyphbl. KOHCIEKT MOXKET ObITh OMOPHBIM
(comepxaThb JHIIb OCHOBHBIE KJIIOUEBBIE IMO3ULMHU), HO TMPU 3TOM IO3BOJISIOIIUM JaTh MOJIHBIN
OTBET TI0O BOMPOCY, MOXKET ObITh MOAPOOHBIM. OO0BEM KOHCIEKTa OMPEICISICTCS CaMHM
oOyuarorumcs. B mporiecce paboTel ¢ yueOHONW M HayYHOU JIMTEPATypOr OOYYAFOIIMIICS MOJKET:
JIeNIaTh 3alHCH O XOAY YTEHHUS B BHJIE MPOCTOTO WIIM Pa3BEPHYTOrO IUIaHa (CO3/aBaTh MEPEUCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHUKE); COCTABISATH TE€3UCHI (IUTHPOBaHUE Hanbolee
BXHBIX MECT CTaThW WM MOHOTpaduHu, KOPOTKOE H3JI0KEHUE OCHOBHBIX MEICIICH aBTOpA);
TOTOBUTH aHHOTAIMH (KpaTKoe 000O0IIeHHEe OCHOBHBIX BOIPOCOB palOThHI); CO3[aBaTh KOHCIIEKTHI
(pa3BepHYTbIE TE3UCHI, KOTOPHIE).

Pabora ¢ mayumoiui numepamypoit Taxxe sBISeTCS BaXHON (OPMOIl caMOCTOATENbHOU
paboThI M HEOOXOMMa MPH TTOJTOTOBKE K MPAKTHYSCKUM 3aHATHSIM U 3a4CTy.

Hayunsie cratbu u MoHorpaduu mno yuyebHoi mucrurinae MokHo Hailtu B IBC «Jlanb»
(www.e.lanbook.com); Yuusepcuterckasi oudmoreka ONLINE (http:/biblioclub.ru); B nayunoii
anektponnoii  6ubmoreke €eLIBRARY.RU (https:/elibrary.ru/), B osmekrponHoii Bubjamnorexe
auccepramnuii u aropedeparos Poccun (http://www.dslib.net/).

8. KOMIIVIEKT IMIEH3NOHHOI'O U CBOBO/IHO PACITPOCTPAHAEMOI' O
ITPOI'PAMMHOI'O OBECIIEYEHUA, B TOM YUCJIE OTEYECTBEHHOI'O
IMPOU3BOJACTBA

Hepellem) JIMICH3UOHHOI'0 ITPOrpaMMHOro ob0ecreueHus

Windows 8.1 Professional

Office Standard 2013

IepeyeHb CBOGOAHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO 00ecTieYeH st

Google Chrome

Unreal Commander

Adobe acrobat reader

Hepeqeﬂb MMporpaMMHoOro obecrnevyeHnst 0Te4eCTBEHHOT0 IMPOU3BOACTBA

- Yandex Browser

-Dr. Web

-7-Zip

-JlabopaTtopust MMUC«I1nanbi»
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9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS
A1 OCYIMECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 1TIO JUCIUIIJIMHE

Y4yeOHble ayauTOPpMU IS TNPOBedeHUS Y4YeOHbIX 3aHATHH

- YKOMILUICKTOBAaHA

CTeIUANTN3UPOBAHHON (y4yeOHOM) MeOenblo, TEXHUYECKUMHU CPEIACTBAMHU OOYUYEHHS, CIYKAIUMH

JUIS TIpe/icTaBIeHUs y4eOHOI HHpOpMaIIH.

Iomenienne aJs1 CaMOCTOSITENBLHON PadOThl — YKOMIUIEKTOBAHO CIELUATU3UPOBAHHON
(yueOHoi1) Me0enblo, OCHAIIEHO KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIIOUEHUS K CETU
"NuTepHer" u 00€creyeHo JTOCTYIIOM B AJICKTPOHHYIO WH(GOPMAIMOHHO-00pa30BaTEeIbHYIO CPEIy

OpTraHu3alNu.
OcHallleHHOCTb 1 agpec NomeLLeHNI

Aynuropus Ne 1 YueOHast aynuTopust Uil NPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH
CEMHMHApCKOTO THUIA, KypCOBOTO IPOECKTUPOBAHUS (BBIOJTHEHHA KypCOBBIX PabOT), TPYNIOBBIX
U WHIUBHIYaJIBHBIX KOHCYIBTAIlMH, TEKYINEro KOHTPOJS M MPOMEXYTOUHOM aTTeCTaluH,
YKOMITJICKTOBAaHHAsI CIICHUATN3NPOBAaHHON Mebenpio (pabodee MECTO NpermomaBaTelisi, CTOJIbI,
CTYJbsI, JocKa MesoBasi (1)).

Texundeckue cpencrsa oOydeHHs: HaOOp AEMOHCTPAIMOHHOTO OOOPYAOBAHUS - IIPOCKTOP
(1), mpoexmuonHbit 3kpaH (1), HOYTOYK (TIEpEHOCHOI); yUeOHO-HATIATHBIE TOCOOuS,
oOecrieunBamNIe TEMATHYECKHE WILTFOCTPAIMY, COOTBETCTBYIOIIME DPabOYUM IIpOrpaMMam
JIUCIUIUIMH (TIEpEHOCHOE).3aHATHI

346493, PocroBckas
o0macth, OKTIOpbCKHI
paiioH, I
IlepcuanoBckuii,  yi.

KpupouisikoBa, oM
Ne 27

Aynutopus Ne 101 VueGHas ayauTopusi UIs NpOBENEHHUS 3aHATHUI CEMHHApPCKOTO THIIA,
KypCOBOTO NMPOEKTUPOBAHUS (BBINOJHEHHUS KYPCOBBIX PadOT), TPYIIOBBIX M MHAWBHIYalIbHBIX
KOHCYJIbTAI[Mid, TEKYIIETO KOHTPOJS U MPOMEKYTOYHOW arrectanuu;, JlabopaTtopus XUMUH,
YKOMIUICKTOBaHHAs CIICIMAIN3UPOBAHHON MeOenbio (pabodee MecTO IperojaBaTelisi, CTOJBI,
CTYJIBSI, AyJUTOPHAS TOCKA).

Texunueckue cpencrsa oOydeHHs: HaOOp AEMOHCTPALIOHHOTO O0OpYyIOBaHMS - HOYTOYK
(TIepeHOCHOH); CleNHaIn3UPOBaHHOE YUeOHOe O0OpyIOBaHWE - BBITSDHKHON MIKad, ra30BEIC
TOPEeNKY, CYyIWIbHBIA IIKad, mkad AT PeakTHBOB M J1a0OPAaTOPHON Mocynsl, LEHTpHdyTra
(epeHocHast), y4eOHO-HATISIIHBIE MOCOOMs OOecTeunBaloIe TEeMaTHYECKUEe HMILTIOCTPALUH,
COOTBETCTBYIOIIHE PAOOYUM YUCOHBIM MIPOrpaMMaM - TAOTHIIbI, TAKATHL.

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuer Ne4295 ot
28.11.2013 OO0 «lOxnass CodrBepHast xommanusi»; Office Standard 2007 Jlunensus Ne
42563717 ot 03.08.2007 OPEN 62544085ZZE09 Microsoft Volume Licensing Service Center;
Adobe acrobat reader CBoGoaHO pacmpocTpaHseMOe MPOIMPHETAPHOE MPOTPAMMHOE
obecrieueHue; Zoom Tapud BbazoBsrit CgobonHO pacmpocTpaHsieMoe 10,
ZoomVideoCommunications, Inc.; Skype CgoGomHo pacnpocTpaHsieMoe MpoIpHeTapHOe
nporpammuoe obecnieuenue; Yandex Browser CBo6oHO pacnpoctpansemoe [10

346493, PocroBckas
o0macth, OKTIOpbCKHI
paiios, I
IlepcuanoBckuii,
yn.KpusouisikoBa,
oM Ne 27

Aymutopus Ne 9a VYueOHas aymutopus; [lomemeHue Ui CaMOCTOSATENBHOH paboOTHI,
YKOMIUICKTOBaHHAs CIIEIHAIN3UPOBaHHON Mebenbio (pabodyee MECTO NpEenoaaBaTens, CTOJEI,
CTYJTIbSI).

Texunueckue cperncrsa oOydeHus:: HaOOp  JAEMOHCTPALIOHHOTO  OOOpYZOBaHMS -
komnbioTeps! (12); mpuntep (1); yueOHO-HarIsAHBIE TOCOOMS, OOECTIEUNBAIOIINE TEMATHUECKUE
WLTIOCTPALMHU, COOTBETCTBYIOLINE paboYuM MpOrpaMmMamM JAUCIHILUINH

Windows 8.1 Pro Jlumensust Ne 64496831 ot 12.12.2014 OPEN 94501246ZZE1612
Microsoft Volume Licensing Service Center; Windows XP Home Edition Russian (OEM) Cuer
Ne 1796 ot 24.05.2007 OOO ¢upma «Mar-Het»; OpenOffice CoGoxHo pacrmpoctpassemoe
IO, nuniensus Apache License 2.0, LGPL; Adobe acrobat reader CoGoaro pacnpocTpaHseMoe
NPONIPHETAPHOE  NPOTPaMMHOE  OOecIedYeHHE; Zoom Tapud bazoseii CBobogHO
pacnpocTpaHsieMoe o, ZoomVideoCommunications, Inc; Skype CBoOoHO
pacrpocTpaHsieMoe IpornprerapHoe nporpamMmHoe obecrieuenne; Unreal commander CBo6osHO
pacmpo-ctpansiemoe 110, nuuensus freeware; Google ChromeCBo6oaHO pacrpo-cTpaHsemoe
IO, muuensus freeware; 7-zip CBoboano pacnpoctpansemoe 10, GNU Lesser General Public
License; Yandex Browser CsobGoguo pacmpoctpansiemoe I10; Dr.Web orosopa Ne
PT'A03060015 ot 27.03.2019, Ne PT'01270055 ot 27.01.2020 r. mexay ®I'BOY BO «JloHckoit
I'AY» 1 000 «KOMITAHUA TOHAAJIbD»

346493, PoctoBckas
o0mact, OKTAOpbCKUI
paiioH, .
IlepcuanoBckuid,

yi. KpHBONLIBIKOBA,
oM Ne 27

Aynmutopus Ne 127 VYueOGHast ayauTopust ISl HPOBEICHHS 3aHATHN JIEKIIMOHHOTO THIIA,
3aHATHA CEMHHAPCKOTO THIIA, KypCOBOTO TNPOEKTHUPOBAHHA (BBIOJIHEHUS KYpPCOBBIX DPadoT),
IPYNIOBBIX M WHAMBHUIYAJIbHBIX KOHCYJIbTAllMM, TEKYIIErOo KOHTPOJS M IPOMEXYTOYHOH

346493, PocroBckas
o0mact, OKTIOpbCKHI
paiioH, II.
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arrecranuy; [loMeleHne Ui caMOCTOSITENILHOM pabOThl 00YYalOIIMXCs, YKOMIUIEKTOBaHHOE
CIIEeIUATM3UPOBAHHON MeOelbio (pabodee MECTO TIPEToaaBaTes, CTONbI, CTYJIbS, JOCKa MeToBast
(1)).

Texuuueckue cpencTBa oOydeHHs: Ha0Op JEMOHCTPAIMOHHOTO OOOpPYIOBaHUS - MPOEKTOP
(1), naTepaktuBHas nocka (1), mpuaTep (1), KOMITBIOTEPHI (8) ¢ BO3MOXKHOCTBIO MOIKIFOUEHHS K
cetu «UHTEpHET», MOOCTYN B JIEKTPOHHYI HWH()OPMALMOHHO-00Pa30BaTENbHYIO Cpedy
opranm3amun, ckaHep (1); y4eOHO-HarsITHBIE TOCOOHMS, obecrmeunBaromie TEeMaTHIECKHe
WLTIOCTPALMHU, COOTBETCTBYIONIME paboYrM porpaMMamM AMCIMIUINH (TIEPEHOCHOE).

Windows 8.1 JTunensus Ne 64496831 ot 12.12.2014 OPEN 94501246ZZE1612 ot Microsoft
Volume Licensing Service Center; Office Standard 2016 Jlun. Ne 66241743 OPEN
96247974ZZE1712 or Microsoft Volume Licensing Service Center; Office; Adobe acrobat
reader CBoGOAHO pacmpocTpaHsieMoe MpompueTapHoe mporpamMmuoe obecmeuenue; Google
Chrome CsoGoano pacmnpoctpansiemoe I10, nunensust freeware; Zoom Tapud ba3ossiit
CsobGomHo pacmpoctpansiemoe 110, ZoomVideoCommunications, Inc; Skype Cso6omro
pacrpocTpaHseMoe  MpONpUeTapHOe  MporpaMMHOoe  obecmeuenue;  7-zip  CBoGomHO
pacmpoctpansemoe I10, GNU Lesser General Public License; Yandex Browser Ceo6Gomno
pacupoctpansemoe I10; Dr.Web Jlorosop Ne PI'A 12130035 ot 13.12.2022 mexny ®I'BOY BO
«onckoit TAY» u OO0 «kKOMITAHW A I'HAAJIbDy

Ka6urer Ne 45 Tlomemenne A caMOCTOATENEHOW paOOTHI (3IEKTPOHHBIN YHTANBHBIA 3aI),
YKOMIUICKTOBAHO CIICIHAIN3UPOBaHHON (y4eOHOW) MeOenplo, OCHAIIEHO KOMIIBIOTEPHOMH
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOYCHUS K ceTd "MHTepHEeT" M 00ECIEeYeHO JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely OpTaHU3aIHH.

Windows 8.1 Jlunensust Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot Microsoft
Volume Licensing Service Center; Office Standard 2013 JIunensust Ne 65429549 ot 30.06.2015
OPEN 95436094ZZE1706 Microsoft Volume Licensing Service Center; OpenOffice CBo6oato
pacmpocrpansiemoe 10, nunensus Apache License 2.0, LGPL; Adobe acrobat reader Co6oato
pacipocTpaHseMoe TpoIpHeTapHoe MporpamMMmHoe obecrnedenue; Zoom Tapud basossrid
CBoboano pacmpocrpansemoe [10, ZoomVideoCommunications, Inc.; Skype Cso6omxHo
pacIpocTpaHseMoe NpoNpUeTapHoe IporpaMmmHoe oOecrieuenne; Yandex Browser CBobOonHO
pacupoctpansemoe [IOYandex Browser CBobomno pacmpoctparsemoe I10; JlaGoparopus
MMUC «AC «Harpyska» Jorosop 8630 ot 04.10.2021 mexny ®I'BOY BO «/lonckoit 'AY» u
000 «Jlabopatopus MMUCy; Jlabopatopuss MMUC [lekanar Jorosop Ne6712 ot 30.01.2020
Mexay ®I'BOY BO «/lonckoit TAY» u OOO «Jlaboparopus MMUC»; Jlabopatopus
MMMUCIInans» Joroop Ne576-22 ot 11.11.2022 r mexxny PI'BOY BO «Jlonckoit TAY» u
000 «Jlabopatopuss MMUC»; Cucrema xontent —puibrpamun SkyDNS (SkyDNS arenr)
Jorosop Nel0-05284 ot 13.09.2021t. OO0 «Ckait/I[HC»; Dr.Web [lorosop Ne PI'A 12130035
ot 13.12.2022 mexny ®TBOY BO «Jlouckoit TAY» 1 OO0 «KOMITAHUA I'DOHIAJIbD»; 7-
zip CBoboaHo pacnpoctpansiemoe [10, GNU Lesser General Public License

IlepcuanoBckuit,  yi.
KpuBomisikoBa, 11om
Ne 28

346493, PoctoBcKkas
o0macth, OKTIOpbCKHI
paiios, I
IlepcuanoBckuii,  yi.
KpuBonuieikoBa, oM
Ne 27
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