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1 INTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA
1.1. Ilnmanupyemple pe3yabTaThl OOy4YeHUS IO AUCHUIUIMHE «XuUMHs (HEopraHWYecKas |
aHAJMTHYECKast)» ABIISIOTCS OCHOBOH U1 (POPMUPOBAHUSA CIEAYIONIMX KOMITETCHIINNA:
Oob6menpodeccnoHabHbIe KOMIIETEHIIUN :

-CriocobeH 00OCHOBBIBATh M PEATM30BBIBATh B MPO(ECCHOHATBHON AEATEIBHOCTH COBPEMEHHBIC
TEXHOJIOTUH C WCIOJIb30BAHUEM MPHUOOPHO-UHCTPYMEHTAIBHONW 0a3bl U HCIIOJIb30BAaTh OCHOBHBIC
€CTECTBEHHbIC, OMOJOrHYeCKUe U MPO(ECCHOHANbHBIC TOHITHS, & TaKXKEe METOJbI IPU PEIICHUU
obenpodeccronanbHbiX 3a1a4u (OITK — 4)

NHaukaTopbl JOCTHKEHUS] KOMITETEHIIHH
-HUcnone3yer B mpodecCHOHATBHON ESTebHOCTH OCHOBHBIC €CTECTBEHHbBIC, OMOJOTHYECKUE
nonstust (OIIK —4.2)

[Inanupyemble  pe3ynbTaThl OOy4YeHUS 1O JUCHUIUIMHE «XuUMUS (HEOpraHuyeckas H
aHAJIMTUYECKAs)», XapaKTepU3YIOIUe dSTanbl (OPMHPOBAHUS KOMIIECTEHIIMH, COOTHECEHHBIC C
IJIAHUPYEMBIMHU pe3yJIbTaTaMU OCBOCHHSI 00pa30BaTeIbHOM MTporpaMMBbl 1o HampasieHuio 36.03.02
300TexHUs, HANpPaBICHHOCTh I[IpOAYyKTMBHOE >KMBOTHOBOJICTBO W KHHOJIOTHANPEICTABICHBI B

TadJme.
[Tnanupyembie pe3yabTaThl 00yUCHUS
Kon u
Kon HaVMEHOBaH
KOMIT Conepxanue ne
€TEHII KOMIIETCHLINU HHIHUKATOpa DopMHpyeMBbIE 3HAHMSI, YMEHUS U HABBIKU
nn JOCTHXKCHUA
KOMIICTCHIIH
u
OIIK Crnocoben OIIK — 4.2 | 3uanue
-4 000CcHOBBIBaTh M | Mcmomnb3yer | KpaTKue UCTOPHYSCKUE CBEACHHS O Pa3BUTHH XUMHUH,
pealin30BHIBaTh B B POJIb POCCHICKUX YUEHBIX B Pa3BUTHUU 3TOM HAYKH;
npodeccnoHalbH | MPOQPECCHO | CBOWCTBA BAKHEHIIINX KITACCOB COCIUHCHHM B
O e TENbHOCTH HaJIbHOW | 3aBUCHMOCTHU OT CTPOCHUS; METOMAbl BBIICICHUS,
COBPEMEHHBIE JIEATETLHOC | OYUCTKH.COBPEMEHHYIO MOJIENIb CTPOCHUS aTOMA;
TEXHOJIOTHH C ™ XUMHYECKHE JIEMEHTHI U UX COSMHEHUS;
WCIIOJIb30BAHUEM | OCHOBHBIE | PEAKIIMOHHYIO CITIOCOOHOCTH BEIIECTB; MEPUOIUUECKYIO
npuOOpHO- €CTECTBEHH | CHCTEMY JJIEMEHTOB B CBETE CTPOCHHSI aTOMa,
WHCTPYMEHTAIIbH bIC, KHCJIOTHO-OCHOBHBIE U OKUCITUTEIIHHO-
oif 6a3bl 1 OuoJoru4ec | BOCCTAaHOBUTENIBHBIE CBOWCTBA BEIIECTB, XUMHUYECKYIO
UCIIOJIH30BaTh KHe CBSI3b; XUMUYECKUE CHCTEMBI;, TUCTICPCHBIC CUCTEMBI U
OCHOBHBIE MOHATHUS | UX KJIaCCU(UKAINIO; XUMUYECKYIO TEPMOJUHAMUKY U
€CTECTBEHHBIE, KHUHCTHKY.
OMOJIOTHYECKHE U Ymenue
npo¢eCCHOHAIIbH MTOJITOTOBUTH U MPOBECTH XUMHYCCKHIA IKCIIEPUMEHT
b€ MTOHSATHS, a M0 U3YYEHHUIO CBOWCTB COCTMHEHUIT; POBOIUTH
TaKXe METOJBI 00paboTKy pe3yNbTaTOB SKCIEPUMEHTA U OLEHUTh UX B
MIPH pEIICHUN CPaBHEHUH C JINTEPATYPHBIMU JTaHHBIMH;
obmenpodeccruon Haeguvix
ANBHBIX 33/1a4 OTIpEICTISATh U pacCUUTHIBATH pH pacTBOpOB;
HaIpaBJICHUE PEaKIINiA; PACCYUTHIBATH KOJTHMYESCTBEHHO
coJiepKaHue PACTBOPEHHOIO BEILIECTBA, CKOPOCTh
XUMHUYECKHUX PEaKIMiA U UX HAIIPABIICHHOCTb,
HCIOJIb30BaTh HE0OXO0UMbIE TPUOOPHI U




nabopaTopHoe 000pyI0BaHUE TIPH MPOBEICHUN
HCCIIEOBaHUM,

Onwvim oeamenvhocmu
0 METOJAX M MpueMax padoThI M0 U3YYEHUIO CBOMCTB
BEIIECTB YMETh B3BELINBATh, TUTPOBATh, IOJIB30BATHCS
MUIEeTKaMHU, TPUOOpaMu (PU3UKO-XUMHUYECKOTO
aHayn3a; paboThl B XUMHUECKOH JlabopaTopui, ¢
arpecCMBHBIMU XUMHUYECKUMH BEILIECTBAMHU -
KHUCJIOTaMU, 111eJI0YaMHU, STOBUTHIMU BEIIECTBAMH.

2. OFBEM JUCHUIIJIMHBI B 3BAYETHBIX EAMHUILIAX C YKASAHUEM

KO/INYECTBA AKAJEMHUYECKUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCA C ITPEIIOJABATEJIEM 1 HA CAMOCTOSATEJIBHY IO
PABOTY OBYYAIOIINXCSA

KonTtakTHas pa6oTa ¢ npenojgaBartejieM KypcoBa
CamocTto dopma
Cemectp T JlaGopa KonTakTHas padora(s padora
pyaoeM- IIpakTuy AATEJIbHA | MPOMEKYTOYHO
o4Has/ . | Top. Ha MPOMEKYTOUHYIO o
KoCcTh  |Jlekmuid, .| eckmx. A i aTTecTal UM
roa 3aHATHIA . aTTecTalulo,
3.E./4ac.| wyac. 3aHSATHH, pabora, | (3k3./3a4eT ¢
3a04Has yac.
: yac. qac. OLIEHK./3a4€eT)
yac.
ouHasi popma oOyuenusi 2022 rog Habopa
1 3/108 [ 18 | 36 | 0,2 | | 538 3auer
3aouHasi popma o0yvenusi 2022 roa Hadbopa
1 3108 | 4 | 6 | 0,2 | | 97,8 3auer
ouHas ¢opma o0ydeHus 2023 rox Habopa
1 3/108 [ 18 | 36 | 0,2 | | 538 3aver
3a0uyHas popma o0yuyenus 2023 rog Ha6opa
1 3108 | 4 | 6 | 0,2 | | 97,8 3auer

3. CTPYKTYPA U COAEP)KXAHUE JUCIUIIJIMHbI
3.1 CTpyKTypa OTUCHUILIMHBI «XUMUS (HEOPTaHWYEeCKass U aHATUTUYECKAs)» COCTOUT U3 2-X
pazziesnoB (Tem):

Jucnunianna «Xumus (HEOpraHUuYecKas U aHAITUTHIECKast)»

Pa3zgea 1 «OcHOBEI 00111€1 U
HEOPTaHMUECKON XUMUW)

Pa3zgen 2 «OCHOBBI aHAIIMTHYECKON XUMUI))

AHATTUTHYECKAs )»,

3.2 COI[Cp)KaHI/Ie 3aHATUH JIEKIIMOHHOI'O THUMA IO JUCHUILINHE «XHMHS (HeopFaHI/IquKa}I u

KOJHUYECTBA aKaAEMHUUYECKUX YaCOB M BUIOB 3aHSITHIA:

CTPYKTYpPUPOBAaHHOE IO pa3jeliaM C YKa3aHWEeM OTBEIEHHOr0 Ha HHUX

HaumMmenoBanmue
pa3aena
(Tembl)
JUCIHHUILITHHBI

Kparkoe conep:xanue pa3aena

KoJ-Bo yacos/dopma 00ydeHust

OYHO|

S

3a049HO
OYH

3a04YHO

2022

2022
2023

2023




HaumeHnoBaHue
pa3nena
(TeMbl)
JUCHHUIIITHHBI

Kpartkoe cogep:xxanue pasneia

Koa-Bo yacos/popma o00ydyeHust
=] =] =] =]

OYH
3a04YH
OYH
3a04YH

2022
2022
2023
2023

Paznen 1
«OcHOBBI 00TIIEH
u
HEOPraHUYECKOU
XUMUN

Beenenne. MecTto M posib Kypca B
MOATOTOBKE crenuanucroB. llens, 3amaun u
cojiepaHue Kypca. JTarbl CTAHOBJICHHS HAYKH.
3aKOH SKBUBAJICHTOB.

N
N

OHepreTuka XUMHYECKHX IPOILIECCOB.
OHIOTEPMUYECKUE U SK30TEPMHUUECKUE PEAKIINU.
[lonsTHE  SHTAaNBIMM, DHTPONHH, OSHEPTUHU
I'u60ca. YcnoBus CaMOIIPON3BOJIEHOTO
MPOTEKaHUsl XUMHUYECKUX peakuuid. Ilepoe u
BTOpOE Hayvajo TEPMOJIMHAMUKH.
TepmoauHaMUUECKHE PACUETHI.

Kuneruxka XUMHUYECKUX peaKLuid.
CkopocTh xuMmuueckux peakuuil. Koncranra
ckopocTH. DakTopbl, BIUAIOLUINE HA CKOPOCTh
xumudeckoir peaknuu. [lpasmmo Bant-I'odda.
l'oMOoreHHbli M TreTEpOreHHBIA  KaTajaus.
Xumuueckoe paBHOBecue. HeoOpatmmbie wu
oOpatumble peaknuu. KoHcranTa paBHOBecHS.
CBOICTBAa XMMHUYECKOIO PaBHOBECUS, MPUHIUI
Jle - IllaTenbe.

PactBopel. PacTBOpel M aucrnepcHbIE
cucteMpl. Bumpt u  pasmumumsa.  CrocoOsl
BBIpa)KEHHsI KOHLIEHTPAlMK pacTBOpoB. MaccoBas
JI0Js1 pacTBOpPEHHOro  Bemwecrsa. MossipHas
KOHIeHTpanus. HopmanbHas ~ KOHIEHTpanus.
Tutp pactBopa. MoisiabHas KOHIEHTPALMSL.
Mexanu3m 00pa3oBaHMs paCTBOPOB.

DIEeKTPOTUTHYECKAS JTIACCOTTUAITHS.
Jluccoumanyss OCHOBaHUM, KHCJIOT H COJCH.
Crenenp pucconranud. CuiabHbBIE U Cla0ble
anekTponuThl. KoHCTaHTa aucconmanuu. 3aKoH
pasbaBinenuss OctBanpna. DaxTOphl, BIUSIONINE
Ha CTETNeHb W KOHCTaHTy aucconnanuu. [lonstue
Oy(epHBIX PacTBOPOB.

I'mpponutnueckue mnpoueccel. HMonHOE
npou3BeeHre Boabl. BogopoaHblil mokaszartens.
Cnyuan ruznponusa coneil. CreneHb THIPOIH3A.
KoncranTa TUIPOJIN3A.. IIpoussenenue
PacTBOPUMOCTH.

OKHMCINUTENFHO - BOCCTAHOBHTEILHBIC
peaKIuy. CymHocTh OKHCIIECHUS -
BOCCTAHOBJICHHS. BakHEHIIME OKHCIUTSIH U
BOCCTAHOBMTEIIH. MeTtoas! COCTaBJICHUS
YpPaBHEHHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIni. DKBUBAJIEHT OKMCIIUTEIS H
BoccranoBuTtens. Kimaccudukarnus OBP.




Koa-Bo yacos/popma o00ydyeHust
=) =) =) [=)
= = = =
g = = =
(=] (=] (=) (=]
HaunmeHnoBaHnue s s
aszaesa
Ne P KpaTkoe cogep:kanue pasgeia
(TeMbl) P Aep pasi
AUCHUIIJINHBI g g Q g
o o o o
N N N N
Kommnekcuole  coenunenus.  Teopus
CTpOEHUSA KOMIIJIEKCHBIX COCTUHCHMH.
8 Howmenknarypa. Tumsr KOMITJIEKCHBIX | 1 1
COCIMHCHUH. Jucconmanmsi, KOHCTaHTa
HECTOMKOCTH.
Pa3nena 2 OcHOBBI OcCHOBBI aHAIUTHYECKOH Xumun IToHsaTHA
aHAJUTUYECKOM KaueCTBEHHOI'0 M KOJMYSCTBECHHOIO aHaju3a.
g | XuMHH I'paBumerprueckuii aHanus. TurpumMerpudeckuit 4 1 4 1
anann3. OCHOBHBIE TOHSTHS, CYINTHOCTH METOA.
MeTonpl MPOBEICHUS TUTPUMETPUUECKOTO
aHanu3a. OU3NKO-XUMHUYCCKHUE METObI aHaINU3a.
HTroro 18 4 | 18 4
3.3 ConeprkaHue 3aHATUN JJaOOPATOPHOIO THITA MO TUCHUILINHBI «XUMUs (HeOpraHudeckasi 1
AHATUTUYECKas)», CTPYKTYPUPOBAHHOE IO pazjeiiaM C yKa3aHHEM OTBEACHHOTO Ha HHUX

KOJINYCCTBA aKaJCMHNYCCKHNX 4aCOB U BUJ10OB 3aHSATHI:

KoJa-Bo yacoB/¢gopma

o0yueHust
Ne 1 Ha3BaHHe CEMHHAPOB / MPAKTHYECKUX Bun
HaumenoBan - = o o o
3aHATHIA / 1a00paTOPHBIX padoT / Tekyme | | E = =
Ne ne(pa?.lle).ﬂ a KOJUIOKBHUYMOB. Buo unnosauuonnvix gropm ro © = © =
TeMbI 4 N
sanamuii. DnemMennmol NPAKmuuecKoi KOHTPO 0 i
AUCIUILTAHBI
no020moeKu Jast NI ™ ™
N N N N
o o o o
N N N N
Paznen 1 BBognoe 3anstne. TexHuka O€30MaCHOCTH H orpoc
«OCHOBBI MpaBuiia paboThl B XUMUYECKOH J1ab0paTopHH.
o0meit u | JlaboparopHoe  oGopymoBaHue, nocyna,
HEOPraHMYECK | PEaKTHBBI. Oomiue TpeboBaHus o
Ol XUMHUM» BBHIMOJTHEHUIO ~ JTa0OpaTOpPHBIX — paboOT, HX 2 2
opopmnennto  u  3ammre.  CTapTOBBIN
KOHTPOJTb. Onemenmvl  npakmuyeckou
Nn0020MOBKU —  GlAOeHUe  MeXHUKOuU
padbomul ¢ XUMU4ECKOU nocyoou
DHepreTuka XUMHYECKHX MPOIIECCOB. 3ammra
OnpezeneHue TemwioBoro 3¢ ¢dekra peakiuu nabopar
(oHTaNBIMKM O0pa30BaHUS BOJBI B PEAKIMH OpHOI
HEWTpaIN3aInm). JL.P.Nel Onemenmol pabotsl | 2 2
NPaKmu4ecKou Nn0020MOBKU -
onpeoeiieHue  Meniomvl  PAcmeopeHusl
conu




HaumenoBan
ue pasjgesia
(Tembl)
JUCIUIIIMHBI

Kox-Bo yacos/popma

00yueHust
Ne y Ha3BaHMe cCeMHUHAPOB / MPAKTHYECKUX Bun o] o - -
3aHATHH / Ta0OpaTOPHBIX PadoT / Tekyme | | E = =
KOJUIOKBUYMOB. Buo unnosauuonnvix gropm ro © = © S
sanamuii. Inemenmol NPAKmMuuecKoil KOHTPO i i
no020moeKu Jst NN ™ ™
AN N N N
& &| & &
XumH4eckasi KHHETHKa 1 paBHOBECHE. 3ammra
Bsaunmogpeiicteue THocydbdara HaTtpus c nabopar
cepHOil kucnorod. CMeleHHe XHUMHYECKOTO OopHOM
paBHOBECUSI B PEAKIMU MEXIY XJIOPHUAOM paboThI
xene3a (L) u poganunom kamust. CMereHue
XMMUYECKOTO PAaBHOBECHS NpU H3MEHEHHU 2 |1 2 1
xapakrtepa cpensl (kmcoit WA
1ienouHoit). JI.P. Ne2 Onemenmul
NpaKmuyeckou n0020Mo6KuU -
onpedeyeHue CKopocmu peakyuu
[IpakTudeckoe 3aHsTHE (KOHTPOIHHO- Pemenu
camocrosTenbHast paboTa) Permenue 3amay. € 3a/1a4. 2 2
3amuTa 1a00paTOpHBIX padboT 1-2. 3amura | 2 2
PacTBOpBL. Crioco0Ob1 BBIpaKEHUS Sammura
KOHIICHTpAallMd pPacTBOpoB. PemieHue 3amay. nabopar
JI.P.Ne3 Onemenmuol NpaKmu4ecKou opHod |2 |1 2 1
Nn0020MOBKU — onpedeneHue paboTsl
KOHYeHmpayuu pacmeopa
Honnoe paBHOBecue U OOMEHHBIC PEAKIMK B Sammra
pacTtBopax 3jexkTpoiuToB. /[luccommanus u nabopar
HOHHOE paBHOBecue. OKpacka HMHIUKATOPOB. OpHOH
3aBHCUMOCTDh  CTENEHH JUCCOIHMALMU  OT paboThI
MPUPOABI dJEKTposuTa. VIOHHBIE peakKIuu.
I'maponus coneit. OmnpeneneHue Xxapakrepa 2 1 2 1
ruzposinza npu nomomu pH — nHanKaTopHOH
Oymaru. BiusHue pa30aBiicHUS Ha CTENCHb
rugposnza. Heobparumeiit rugponus. JI.P.Ned
Onemenmul npakmuyeckou noo020moeKu —
onpeoejieHue pacmeopumMocmu 6euiecms
OKuCIUTEIBHO-BOCCTAHOBUTEIILHBIE 3ammra
peakuuu  OkwucineHwe 0Oojee aKTUBHOTO nabopar
MeTajula  HMOHAMWU  MEeHee  aKTHBHOIO OopHOM
Meramia. OkxuciaeHue Oonee aKTUBHBIM paboThI
HEMETAJIOM HOHOB  MEHEe AaKTHUBHOI'O
HeMeTaa. OkuciuTeNnbHble  CBOWCTBA 2 11 2 1
NEpMaHraHaT - HOHA B PAa3JIMUHBIX CpPEAaXx.
JI.P.Ne5 Onemenmuol NPaKmu4eckou
Nn0020MOBKU -COCMAGIeHUe Ypags-
HeHutiOBP.
[pakTudeckoe 3aHsATHE (KOHTpPOIILHO- Pewren
caMmocTosTelbHas paboTa) Pemenue 3anauy. ne 2 |1 2 1
3a1a4




Kox-Bo yacos/popma
00yueHust
Ne y Ha3BaHMe cCeMHUHAPOB / MPAKTHYECKUX Bun
HanmenoBan . = e o o
3aHATHH / Ta0OpaTOPHBIX PadoT / Tekyme | | E = =
Ne ne(pasue;I a KOJUIOKBUYMOB. Buo unnosauuonnvix gropm ro © = © S
TeMbI 4 .
sanamuii. Inemenmol NPAKmMuuecKoil KOHTPO i i
AUCHUILTHHBI
no020moeKu Jst NIEEN ™ ™
AN N N N
o o o o
N N N N
3amura mabopaTopHBIX paboT 3-5. 3ammra
nabopar
PaT 12 2
OopHOM
paboThI
KommoxBuym Nel Kook
BUYM | 2 2
Paznen 2
OcHoBbI I'paBuMeTpHUeCKIit aHaJu3. JLP.Ne6 3ammra
AQHAUTUYCCKO | Dremenmbl NPaAKMu4eckou no02omoeKu — nabopar 4 )
1 XUMHUH onpeoeyeHue Maccosol 001U dNeMeHma 8 OpHOM
geujecmee paborst
Tutpumerpuueckuii  aHamu3  (KHCIOTHO- 3amura
ocHoBHOe TtuTpoBanue. JL.P.Ne7 Dnemenmoi nabopat ) )
NPAKMuUYecKol no020MoOBKU — OCBOEHUE OpHOHU
Memo008 mumpo8anus paboTeI
TutpumeTpuueckuii aHaIu3 3amura
(KOMITIIEKCOHOMETPHUIECKOE TUTPOBAHUE). nabopat
JI.P.Ne& Onemenmoi NPaKmu4ecKkou OpHOH | 2 2
Nn0020MOBKU — ONpedesieHUue HCeCmKocmu paboTsl
6000l
[IpakTidaeckoe 3aHsATHE (KOHTPOIHHO- Pewrenu
caMmocTosTebHas paboTa) Pemenue 3anay. e3amay | 2 2
3amuTa nabopaTopHbIX padoT Ne 6-9 3amura | 2 2
KommoxBuym Ne2 KOJLUIOK ) )
BUYM
HTroro 36 36
3.4. ComepkaHue  CaMOCTOSITETIBHOW  PabOThl, OOYYalOIIUXCS IO  JUCHUIUIMHE  «XHUMHS

(HeopraHuveckass 1 aHAIUTUYECKAs )», CTPYKTYPUPOBAHHOE TIO pa3[eiiaM ¢ yKa3aHHEeM OTBEICHHOTO Ha
HHX KOJIMYECTBA aKaJIEMHUYCCKUX YaCOB M BHJIOB CAMOCTOSITEIIbHON pabOThI:

Koxa-Bo yacos/(opma o0yuenust

=} (=] =] =]

HaumeHnoBanue pa3gesa . = = z z

Ne Bun camocTosiTeIbHOM paGoThI e o o S
(TeMBbI) IHCHHMILINHBI 8 8

N N (92 (92

(o] (o] N N

o o o o

N N N N

1 | Pa3saen 1 «OcHOBBI OOIICH | [MoxroroBka K 20 20 20 40

HeOpl"aHI/I‘IeCKOI\/'I XUMHUN

OIpocy.
[ToaroroBka k naGOpaTOpHBIM
paboram. OdopmiieHne oTuera




Kou-Bo yacos/opma o0yueHust
s 8| g| g
Ne Hauwenoanse pasnera Bun camocTosiTeIbHOM paGoThI g g g Z
(TeMbl) TUCHHUILIAHBI 4 s
N N & &
& & & &
nmo jabopatopHoil  pabote.
IToaroroBka K KOJUIOKBUYMY
2 | Pazmea 2 «OcHOBBI IMomrotoBka  k  pemienuto | 20 40 20 40
AQHATUTUYECKON XUMUI 3a/ad. [ToaroroBka K
nabopaTtopHOi paborte.
Odopmnenue oT4eTa.
IToaroroBka K KOJUIOKBUYMY
IMoaroToBKa K 3a4eTy 13,8 17,8 | 13,8 17,8
KoHTakTHas pa6oTa Ha 0,2 02 |02 0,2
NPOMEKYTOUYHYIO ATTECTALMIO,
HUToro 54 98 54 98

4. Y4EBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOM PABOTHI
CamocrosiTenbHass pabora oOyyarouxcs IO JUCHUIUIMHE «XUMHUS (HEOpraHuuyeckas H
aHAIMTHYECKas)» 00eceunBaeTCsl:

TexcT : anekTpoHHbI // JIaHb : 3IIEKTPOHHO-OMOIHOTEYHAs CHCTeMa. —
URL: https://e.lanbook.com/book/177645 (nara oOpamnieHwus:
24.05.2023). — PexwuM nocTymna: uis aBTOPH3. MOJIb30BATEIICH.

Ne paznena KoJsmnuectBo B
AUCHUILIHHBI. Buj HaumenoBanue ouodanorexe /
CaMoOCTOSITeJIbHO y4eOHO-MeTOTNYEeCKIUX MATEePHAIOB CChLIKA Ha

padoThl 9bC
Pazgen 1 «Ocuoei|Mukprokosa, E. 10. O01mias, Heopranudeckas ¥ aHaIUTHIecKas Xxumus : https://e.lanboo
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5. ®OHJ] OHEHOYHBIX CPEJICTB JJIsSI TIPOBEJEHUS ITIPOMEXYTOYHOM

ATTECTAIIMAN

5.1 IlepeueHb KOMIIETEHIIHII ¢ yKa3aHMeM 3TanoB HUX (opMHpPOBaHMS B Mpolecce

0CBOEHHsI 00pa30BaTEJILHON NPOrPAMMBbI

Kox Conepxanne | HanmeHoBaHu B pesynbrare nzydyenus yaeOHOM AUCUUILIMHBI
KOMIIETE€ | KOMIETEHIU | € MHAMKATOpa O6yanOH1HeC$I JOJIKHBI:

HIUHU / U (uam ee JOCTHKEHHS

WHnukaT | 9acTth) KOMITIETEHIIUNA

op Il 5Tan
JIOCTHKE | aTan Il aTam Hagpix u (vti)
HUS 3HaTh YMeth OIIBIT
T JICITEITLHOCTH
HIIUHA




Kon Conepxanve | HaumenoBanu B pesynbrare nzyueHusi yaeOHON AUCHUTIIHHBI
KOMIIETE€ | KOMIETEHIM | € MHAMKATOpa 06y11aI0LL[I/IeC$I JOJIKHBI:
HITUH / U (uam ee JIOCTHKEHHS
Wunukar | 9acTth) KOMIIETEHIIUNA
op Il 5Tan
JOCTHXE | aTan Il sran HaBbik 1 (niti)
HUS 3HaTh Ymerb OITTBIT
KOMIIETE JeATETTbHOCTH
HIOIMH
OIIK- Cnocoben | Hcnonb3yer - KpaTKHue - -
4/OIIK- | obocHOBBIBA B UCTOPUYECKUE HOJTrOTOBUTH | OIPENENATh U
4.2 Te 1 Hpo‘beCCIfOH CBEJICHUS O pPa3BUTUU | U MPOBECTU | PACCUUTHIBATH
PEATHSOBLIB JIbHOU XHMUH, posib | xumuyeckuii | pH
aTh B JESITEIbHOCT .
mpodeccro | u ocropmpie | POCCHACKHX EI%HHX B | DKCIIEPUMEHT | PacTBOPOB;
HAIBHOM eCTECTBEHHE! | PA3BUTHH 3TOH HAYKH; 1o HaIpaBlICeHUE
JEATENBHOC e, - CBOICTBa W3YYCHHUIO peaKuuii;
™ Guomoruyeck | BKHEHIIMX  KJIACCOB | cBOiicTB paccuuTHIBaTh
COBPEMCHH | HC IOHATHA | COSMHCHHH B | coemmuenmit; | kommdecTBeH
13(S 3aBUCHMOCTH oT _mpo | mo
TEXHOJIOTHH CTPOCHMS; METO/IbI
c BBIICIICHMS, ggﬂgggm COZICPKAHNC
HCIO0JIb30Ba OUYHUCTKH.COBPEMEHHYIO pefym,TaT};B PacTBOPCHHOr
HUEM MOJIETh CTPOCHUS SKCIIEPHMEHT O  BEIIECTBA,
puOOpHO- aTroMma; XUMHYECKHE | o (e | CKOPOCTH
UHCTPYMEHT 3JIEMEHTBI u ux | o s | xuMiaecknx
IBHOI COCHMHCHHA, CpaBHEHUHU C | PEAKIMH U MX
0a3sl U PEaKIIMOHHYIO | nmtepatypust | manpasenso
HCIIOIb30Ba CIIOCOOHOCTE BEIIECTB; MU JEHEEMIE | orp
Th MEPUOANYECKYIO :
OCHOBHBIE CUCTEMY DJJIEMEHTOB B HCIOJIb30BATH
€CTECTBEHH CBETE CTPOEHHMS aToMa, HEOOXO/TUMBbIE
BI€, KHCIIOTHO-OCHOBHEIE H npubopsl  H
ouonornyec OKHCJIUTENILHO- n1abopaTopHOe
KHeE U BOCCTAaHOBUTEIIbHBIC 00opyI0BaHH
npodeccuo CBOMCTBA BEIIECTB, ¢ pu
HaJILHBIE XUMHUYECKYIO CBS3b; HPOBCACHUHN
MOHATHS, a XUMHYECKUE CUCTEMBI; HACCJIICTIOBAHNA
TaKxe JTUCTICPCHBIC CUCTEMBI U i,
METO/JIbI TIPH UX  KJacCU(PHKAIUIO;
peleHnn XUMHUYECKYIO
obemnpoge TEPMOJIUHAMUKY u
CCHOHAJTBHBI KHHETHUKY.
X 3a7a4

5.2 Onucanue nNoka3arteJieil U KpUTepUeB OLIEHMBAHMSA KOMIETEHIMIi HA Pa3JIHYHbIX
Tanax ux GopMUpPoOBaHMS, ONIMCAHNE IIKAJ OLlCHUBAHUS
5.2.1 OnucaHue MKAJIbI OLleHUBAHUS C(POPMUPOBAHHOCTH KOMIIeTeH Mt
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KOMHCTGHHI/II/I Ha PAa3JIMYHBIX JTaIllaX UX (I)OpMI/IpOBaHI/ISI OLICHMBAIOTCS IIKAJIOM: «OTJIHUYHO»,
«XOopouio», «yaoBJICTBOPUTCIBHO», «HCYAOBJIICTBOPUTCIIHEHO) B (I)OpMC 9K3aMCHa U «3a4YTCHO», «KHE

3a4TeHO» B (OpMeE 3ayeTa.

5.2.2 Onucanue noka3areJsieii 1 KpUTepHeB OlleHNBAHUS KOMIIeTEeHIIUI HA
pPa3JIMYHBIX 3Tanax uxX GopMuUpoBaHNs

Kpumepuu U nokasameiiu OUeHU6AHUA PE3YIbmamaoe oﬁyuemm

Pezynomam obyuenus «Heyoosiemeopume | «y0061emeop T COMALIHON
no oucuunﬂune JIbHO) UmMeEenbHo)
«He 3a4meHo» «3aumeno»

OIIK 4/0OI1IK-4.2 dparMeHTapHOe B ueiaom | B menom | Yenemnoe — u

1 sman 3name - | IPUMEHEHHE yCIIEIIHOE, | YCHEIIHOE, | CHCTeMaTH4yecK
KpaTKue HUCTOPUYECKUE | HABBIKOB HO HE | HO 0€ IPUMEHEHUE
CBEJICHUs o  pasButuu | OTCyTCTBUE cUCTeMaTHye | COIPOBOXKJ | HABBIKOB
XUMHUHU, PpOJIb POCCUHCKUX | HABBIKOB CKoe aronieecs Onenka
yYeHbIX B pa3BuTuu 310 | OneHka IPUMEHEHHUE | OTAEIBbHBIM | «OTIMYHOM»
HaYKU; «Heynosiersopute | OueHka u BBICTaBJISIETCS

- TEOpEeTUYECKUe JBHO» «yJIOBJIETBO | OIIMOKaMH | CTYIEHTY, €CIIU
OCHOBBI XUMHH, BBICTABJIIETCS PUTENIBHO» | IPUMEHEH | OH TIyOOKO H

- CBOMiCTBa CTYJEHTY, KOTOPBIH | BBICTABJISIETC | HE MPOYHO YCBOMII
BAKHEHIINX KJIACCOB | HE 3HAET | 1 CTYACHTY, | HABBIKOB IIPOrpaMMHBII
COCJIMHEHHI B 3aBUCHMOCTHU | 3HAYHUTEJILHOM eciu oH | OueHka marepua,
oT qacTu UMeeT «XOpOILO» | UCUEPIBIBAIOILE
CTPOEHMS; METO/IbI | IPOIPAMMHOI0O 3HAHUSA BBICTaBIIsC |,
BbIJICJIEHUS, OYHCTKH. | MaTepuaa, TOJIBKO TCS 1I0CJIe10BaTENb
[ToxyuuTs IpECTaBICHHE | JOIYCKAeT OCHOBHOT'O CTYICHTY, |HO, UETKO U
00 OCHOBax | CYIIECTBECHHBIE MaTepuaia, | €clid  OH | JOTMYECKH
CTPOCHHUSI OCHOBHBIX KJIACCOB | OIIMOKH, HO HE | TBEPIO CTPOIHO ero
HEOPraHNYeCKUX BEILECTB, HEYBEPEHHO, C | yCBOMJI €ro | 3HaeT U3JIaraeT, yMeer

2  oman  ymemo- | OOJIBIINMH JeTanei, MaTtepual, | TECHO
MOJTOTOBUTH W TPOBECTH | 3aTPYAHEHUSIMU JIOITYCKaeT IPaMOTHO | yBSI3bIBaTh
XMMHYECKUH  DKCIIEPUMEHT | BBIIOJIHSET HETOYHOCTH, | U 0 | TEOPHUIO c
M0  W3YYCHUIO  CBOKWCTB | MPAKTUYECCKUE HEJOCTaTOYH | CYyHIECTBY | IPAKTHKOM,
COCJIMHEHUM; paboTHI. Kak | o n3jiaraet CBOOOHO

- ONpeENUTh (PU3UKO- | IPABMJIO,  OLIEHKA | NPABMUJIBHEIE | €TO, HE | CIIpaBIIETCA €
XMUMUYECKUE KOHCTaHThI | «HEYJIOBJIETBOpUTE | (POPMYIHUPOB | AOMYyCKash | 3aJlayaMu,
BEIIIECTB; JBHO»  CTaBUTCA | KW, CYLIECTBEH | BOIpOCAaMH U

- HCII0JIb30BATh CTyJE€HTaM, HapylIeHUs | HBIX JIPYTHMH
HEOOXOJMMBIE TMPHOOPHI W | KOTOPBIE HE MOTYT | JJOTMYECKOM | HETOYHOCT | BUJAMH
nabopatopHoe 00opyioBaHUE | IPOJAOKHUTD IIOCJIEIOBATE | €M B OTBETE | IPUMEHEHUS
pu HpoBeicHuN | 00ydeHne 0e3 | IBHOCTH B | HA BONIPOC, | 3HAHUIA,
WCCIIEJOBAHUH, JOTIONTHUTEIBHBIX | U3JI0KEHUH | MPABUJIBHO | IpUYEM HE

- MIPOBOJUTH 3aHATHH 10 | MPOTPaMMHO | IIPUMEHSET | 3aTPYAHSETCA C
00paboTKy pE3yIbTaTOB | COOTBETCTBYIOWIECH | IO TEOpeTHYeC | OTBETOM  TIpH
OKCIIEPUMEHTA W OIECHUTHh WX | AUCLUILUIMHE. MaTtepuana, | Kue BUJIOU3MEHEHU
B CpaBHEHUHU c UCIBITHIBACT | MOJIOKEHU | U 3aJlaHul,
JIUTEPaTypHBIMU JaHHBIMU; 3aTpyJHEHUS | 5 IIPYU | UCTIOJIB3YET B

3 oman enademv - pu pelieHnn OTBETE
METOoJaMH W [pHEeMaMH BBITNIOJTHEHUM | IPAKTHYEC | MaTepUai
paboTHI 1o U3YYEHHUIO MPAKTHUYECK | KHUX MOHoOrpaduyeck
CBOMCTB  BEIIECTB  yYMETh ux pador. BOIIPOCOB | OH JINTEPATYPHI,
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Kpumepuu U nokaszameiiu OUCHUGARUsA pe3)/ibmanmoe 05yuenuﬂ

«Heyooenemeopume | «y0061emeo
e L e 4 Y P «xopouton «OmaAUYHO»
no 0ucuunjlu”e JIbHO)) UmeiitbHoO)»

«He 3a4meno» «aumeno»

B3BEIINUBATD, TUTPOBATh, M 3aJad, | IpaBUIbHO
MOJIb30BAaThCSA  IHUIETKaMH, BIIQJICET 000CHOBBIBACT
npudopamMu busuko- HEOOXOIUM | MPUHATOE
XUMHUYECKOTO aHalln3a; BIMH penieHue,

- HaBBIKaMU pPabOTHI B HaBbIKAMHU | BIIAJEET
XUMHUYECKON J1TabopaTopuu, C u Pa3HOCTOPOHHU
arpecCUBHBIMU IpHeMaMHd | MU HaBBIKAMH U
XUMHUYECKHMH BEIICCTBAMH - ux npueMaMu
KHCJIOTaMH, IEJI0YaMH, BBITIOJTHEH | BBITIOJTHEHUS
STOBUTHIMHU BEIIECTBAMHU. sl IIPAKTUYECKHUX

3azad.

5.3 TunoBble KOHTPOJIbHBIC 3aIaHUS WJIN UHBIC MaTEpPpUAJIbI, H606X0)II/IMI)Ie IJIsA
OICHKH 3HaHHﬁ, yMe}mﬁ, HAaBbIKOB U (]/IJ'II/I) OonbITa JCATECJIBHOCTH, XaPAKTCPU3YIOIUX

ITalbI (l)OpMI/IpOBaHl/Iﬂ KOMIIeTEHIIMH B nmpouecce 0OCBOCHUsA 06pa30BaTeJ’leOI7I NnmporpaMmmbl

RBOooo~NOhwNE

12.
13.

OHTAJIBIIHS.

5.3.1. Bonpocsl Kk KoL10KkBHYMY Nel:

OcHOBHBIE 3aKOHBI XUMHH.
Kitaccel HEOpraHMUYECKUX COEAMHEHUMN.
Knaccudukanmss XuMuuecKnx peakiiuid.
CriocoObl osTyyeHust CoJIeH.
3aKOH SKBUBAJICHTOB. DKBUBAJICHT BEILIECTBA.
KBaHTOBBIE UnCIa.
[IpaBuiia u TOPSAAOK 3aMOTHEHUSI SJIEKTPOHHBIX OpOUTasIeH.
OcobeHHOCTH cTpoeHHS S,P,d 2IeMEHTOB.

[Iepnonnueckuil 3aKOH U IEPUOIUYECKAS] CUCTEMA.
0. OcHoBHbIe OHATH. TernnoBoi 3(h(HeKT XUMUYECKUX PEaKIHi.
1. VYcnoBus NpoTeKaHusl XMMUYECKUX peakuui. [lepBoe Havano TepMOIMHAMUKH.

14. Oneprust ['nb6ca.

15.

16.

17. [IpaBuno Baut-rodda.

18.  Ilpunuun Jle-maremnsbe.

19.  Karamus.

20.

21. Bwuasl pacTBOpOB.

22. Bwunel cuctem.

23. MousipHast KOHIICHTPALHSI.
24. HopmanbHas KOHIIEHTpPALUS.
25. TlpoteHTHast KOHIICHTPAIIUSI.
26. 3akoH pa3basneHus OcTBaiIbAA.
27. Teopwus JIptouca.

28.

CnaOble U CHIIbHBIE OJICKTPOJIUTHI.

Outponus. Bropoe Hayana TepMOIMHAMUKH.

[Tonstue kuHeTUKH. CKOPOCTh XUMUUECKHUX PEAKIIH.
Xumnyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

YcaoBus MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ.
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1.
2.
3.

4.

29. Knaccuduxanus 31eKTPOIUTOB.

30. Bwuabl KOMIUIEKCHBIX COEIMHEHUI.

31. TlousATHE ¥ HOMEHKJIATypa KOMIUIEKCHBIX COSIMHEHHM.
32. TloHsTHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOIECCOB.
33. Teopus OBP.

34. MeTon momypeaKiui.

35. Meronx 3MeKTPOHHO-HOHHOTO OaiaHca.

36. CtpoeHHe KOMITJIEKCHBIX COSAMHEHHM.

37. Tumaponus coneit

38. Bunubl rugponusa.

39. KoHcranTa ruaponmsa.

40. BoaoponHblii moka3arenab pacTBOPOB.

3agauu Kk KoJu10OKBHYMY Nel:

N2 y+3H2 n=2NH3().+Q B kaxom HampaBieHUU U TIOYEMY CMECTHTCS paBHOBECHE B
JAHHOW peakluu MPH NOHW)KCHUU JAaBIICHUS, YBEIHMUECHUH KOHIICHTPAIMH aMMHaKa,
MOBBILICHUH TEMIIEPaTYpHI.

Omnpenennte 00BEM BBIACTUBIIECIOCS BOAOPOJA NPU B3aMMOJICHCTBHM ILIMHKA C
COJITHOM KHCIIOTOM TMPU HOPMAJIbHBIX YCJIOBHSX, €Clid B peakuuto Bcrymmio 100r
MeTajua.

Hanummre nonHyio 31eKTpOHHYI0 (OpMYIy, paclpeleinTe BaJleHTHBIC SJIEKTPOHBI
M0 KBAHTOBBIM s[UCHiKaM, YKa)KUTE BO3MOXKHBIC CTEIIEHU OKHCIICHUS, OKCHUJIBI,
TUAPUABI, THAPOKCUIBI, KUCIOTHI U COJH JUIst oemMeHTa Ne 83

Ocymectute nernouky npespameHuii: No—NH3—NH;OH—H>0-H20,, Ypasaenus
MIpeJICTaBbTE B MOJIEKYJIAPHON U MOHHOU (popMe, HA30BUTE COJIH.

VYkaxure, Kakas U3 peakiuid OyJeT MpoTeKaTh MPU CTAHJAPTHBIX YCIOBHUSX IOJTHEE:
OKHCJIEHHE xKeie3a 10 okcuaa xenesa |l wim oxkcupa xenesa lll.

Hanummre ypaBHEHUS IUCCOIMANNN CIEIYIOIIUX COSAMHEHHWH, Ha30BUTE UX:
As(OH)3, H3PO4 , NH3 NH4OH, H20, H202, KFeO2 ,KNO:s.

[Tonbepure kOA(PUIMEHTH B ypaBHEHUSX OKHCIHUTEIBHO - BOCCTAaHOBHUTEIBHOU
peakiuu  MeroaoMm noaypeakuuid  :Se+KOH=K;SeOs3+K:Se+H20. Ha ocHoBe
MOTEHIIMAJIOB Nodypeakuuil paccuntaiite 9J[C cuctemsl, 3Heprust I uboca u cnenaiire
BBIBOJI O HAIIPABJICHUU MTPOTEKAHUS PEAKIIUH MPU CTAHJAPTHBIX YCIOBHSIX.
[IpouenTtHas koHueHTpauus 200 M pacTBopa coystHOM KUCIOThl 10% ¢ TIOTHOCTBIO
1,15 r/mn. Onpenenute MOISIPHYIO KOHIIEHTPAILIMIO PaCTBOpA.

Ha ocHOBaHMM KOHCTAHT YCTOMYHMBOCTH KOMIUIEKCHBIX COCIMHEHUMN CIIENIAalTe BHIAO]
0 HampaBleHuy npoTekanus peakuun: {Fe(CN)e}+Cd?*=.......

10. Paccumnraii pH pactBOpa ruapokapOoHaTa Kayivs, €Cld KOHIeHTparus noHoB OH”

0,0003 moib/m.

KoanoxkBuym 2
AHaJuTHYECKAas XUMUA

Teopernyeckne BONpPoChI
Kaxoii MeTo1 aHanmm3a Ha3bIBAETCS «TpaBUMETpUUECKUMY. 1 [penMyiniecTBa 1 HEJOCTATKH
IIpusenure npumepsl npumeHenne ' MA B numieBoil MpOMBIIUIEHHOCTH.

Uro Ttakoe ocaxnaemas ¢opma? Kakue oOcHOBHbIE TpeOOBaHUS MPEABABIAIOTCS K
ocaxxaaemoii hpopme?
Uro Takoe mpakThuecku mojHoe ocaxaeHue? Kakume mnorepu ocanka IONyCTHUMBI B
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KOJIMYECTBEHHOM aHaJIN3€e?

5. B Buge kakoro coemumnenus - BaCO3, BaC,Os4 magu BaSOs - Gosee menecooOpazHo
OCaXAaTh MOHBI OapUs C LEIbI0 KOJIMYECTBEHHOTO IPaBUMETPUYECKOTO ONpeieTIeHUs?

6. Kaxum TpeboBaHUAM OHKHA YIOBJIETBOPATH rpaBUMETprUdeckas popma oca

7. Kakue mporeccsl IpOUCXOAAT MIPH CO3PEBAaHUH KPUCTAILTMIECKOTO ocaaKa?

8.  OxapaxTepu3yiTe yCI0BHUS OCAKIECHUS KPUCTAUTMYECKOTO OCaIKa.

0. OxapakTepu3yiTe YCIOBUS OCAKICHUS aMOP(PHBIX OCAKOB.

10. Yro takoe koaryinsus, nentusanusn? Kakue ycioBus o6ecrnednBaT MOJIYyYEHHE XOPOIIO
¢unpTpyemoro amopdHoro ocanka?

11. Kakum  TpeOoBaHHSIM  JODKHBI  YIOBJIETBOPATH  pEAKLUMU,  HUCIOJIb3yeMble B
IpaBUMETPUUECKOM aHaIu3e?

12.  Yro Takoe 6e3301bpHBIN GUILTp. [Iporeccsl GunbTpoBaHUs U MPOMBIBAHHS OCAJIKOB.

13. CrmocoObl MPUTOTOBIICHHS TUTPOBAHHBIX (CTAHIAPTHBIX) PACTBOPOB.

14, Knaccudukarpsi METOJ0B TATPUMETPHUECKOTO aHAIIN3A.

15. Meroab!l TUTPOBAHMUS.

16. Pacuersl B THUTPUMETPHUUECKOM aHAJIH3E.

17. Yro takoe pabounii pacTBOp (cTaHAapTHBIN)? YTO TaKoe MPUTOTOBICHHBIN U YCTaHOBIICHHBIH
pacTBopbI?

18. Uro Ttakoe THTpoBaHME? BUIBI TUTPUMETPUYECKUX ONpEICNCHH: MpsMoe, oOpaTHoe,
KOCBEHHOE.

19. Yrorakoe TouYka SKBHBAJICHTHOCTH U Kak €€ onpenensatb? CrocoOsl 0OHAPYKEHUSI KOHEUHOM
TOYKH (TOYKH SKBHUBAIEHTHOCTH) THUTPOBaHUS. BbIOOp KHCIOTHO-OCHOBHBIX HWHIMKATOPOB.
PaBHOBecusi B pacTBOpax HMHAMKATOpoB. KOHCTaHTa IUCCOLMAIMM WHIMKATOPOB, HHTEPBAJ
Mepexo/ia OKPACKH.

20. Kakme mpuMeHSIOTCS CITOCOOBI BRIPaXEHHS KOHIICHTPALMI pacTBOPOB B 00bEMHOM aHAJIN3e

Ilepeyensb 32124 ¥ ynpasKHeHH

Paccuunrats hakrop nepecuera «F» BecoBoit popmsr Fez O3 Ha xxeneso.

Paccuurats (hakTop nepecuera «F» BecoBoit popmbl MgCO3 Ha MarHuii.

Paccunrath (hakTop nepecuera «F» BecoBoii popmbl SiO2 Ha KpeMHUHA.

Paccuurats (akrop nepecuera «F» BecoBoit hopmbr AgBruaa cepedpo.

Paccunrath (hakTop nepecuera «F» BecoBoii popmbl PhSO4 Ha cBHHEII.

Paccuutats ¢akrop nepecuera «F» BecoBoit hopmbel BaCO3z Ha Gapuii.

Paccunrats (hakrop nepecuera «F» BecoBoit popmbr CaO Ha XI0pH KATBITHSL.

Paccuutats ¢akrop nepecuera «F» BecoBoit hopmel Fe203 Ha Fe30a.

Paccuurare akrop mepecuera "F" Becoroit popmer ZnO Ha ZNnS.

0. Paccumnrats ¢akrtop nepecuera "F" Becooii popmbel MgO Ha Maruuii.

11. BraxxHOCTh MYKH, 32 HMCKJIIOYEHHEM COEBOW, HE MOJDKHA mpeBbimath 15%. Omnpenenute
BJIQKHOCTh MYKH M C/I€JaliTe BBIBOJ O €€ MPUTOJHOCTH, €CIIM U3BECTHBI CIIETYIOLUE JaHHBIE:
Mmacca nyctoro 6rokca — 19,4613 r, macca Orokca ¢ Mykod A0 BeicymmBaHus — 24,5748 1,
Macca 0roKca ¢ MyKoil rocie BelcynBanus -24,2218

12. Tutp pactBopa cepHoil kuciaotel paBeH 0,00490 r/mu. BpUHCIUTH MOJISAPHYIO

BOoo~NoORWDNE

KOHILEHTPALHIO U HOPMAJIIBHOCTh PacTBOPA CEPHOM KUCIIOTHI.

13.Tutp pactBopa a3zoTHOi kuciaoTel paeH 0,00630 r/mu. Bperauciauts MoOJISpHYIO
KoHIeHTpanuto pactBopa u TuTp CaOmo HNO3.

14. Tutp pactBopa HCI paBen 0,00730 r/mui. BBIUHCIHTH MOJSIPHYIO KOHIICHTPAIHIO
pactBopa u Tutp Na.O noHCI.

15. Beluncnuth MOJIIpHYIO KOHIIEHTPALMIO a30THOM KUCIIOTHI, eciii Ha TutpoBanue 0,2500 r
Na2CO3 nomwto 20,50 mi1 3TOro pacTBopa.
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16. BblYHMCINUTH MOJSPHYIO KOHIEHTPALMIO pPAcTBOpa COJSAHOW KHUCJIOTBI, €CIM Ha
tutpoBanue 15,0 mu ero momno 10,0 mi 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 nHa TturpoBanue 10,00mn ero momuio 12w
pactBopa NaOH ¢ tutpom 0,00400 r/m.

19. BbluncnuTh MOJSpHYIO KOHIEHTpanuio u TUTp pactBopa HNOs3 ecnum Ha TUTpoBaHHe
15,00mu ero pacxomyercs 10,00m 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 mn pactBOpa yKCycHOM KuciOoThl HeWTpanuzoBainu 20,00 ma 0,15M pactBopa
KOH. Bpraucautb MOJISIPHOCTD U TUTP YKCYCHOM KHCIIOTA.

22. Bpruucnute pH pacTtBopa, m0JydyeHHOrO IPU TUTPOBAHUU B MOMEHT, korzaa k 20,00 mu
0,2M pactBopa cosnsiHoi KucaoTsl godasuu 17,00 mi 0,15M pactopa NaOH.

23. Beruucauts pH 0,1M pactBOpa, HelTpain3oBaHHOTO npu TuTpoBanuu 0,1M pactBopom
NaOH na 90 %.

24. Beruncnuth pH pacTBopa, NOJy4E€HHOIO MPU TUTPOBAHUU B MOMEHT, korja k 20,00 miu
0,2M pactBopa cosistHOU KucioThl gooasuian 20,00 M 0,2M pactBopa NH4OH.

25. Beruucnuts pH pacTBopa, moay4eHHOro Ipy TUTPOBAHUU B MOMEHT, Korja k 20,00 mi
0,1 M pactBopa ykcycHoi kuciotsl gjooasmm 20,00 mi 0,2 M pactBopa NaOH.

26. Bpruucnute pH pactBopa, mojlyueHHOr0 MPU TUTPOBAHUU B MOMEHT, Korjaa k 20,00 mi
0,1M pactBopa ykcycHoi kuciotsl gooasuu 20,00 M 0,1M pactBopa NaOH.

27. Beruncnuth pH pactBopa, MOJy4E€HHOIO IIPU TUTPOBAHUU B MOMEHT, korja Kk 10,00 mau
0,2M pactBopa NH4OH no6asuu 10,00 mu 0,1 M pacrsopa HCI.

28. Berunciuth pH pactBopa, MOJy4E€HHOIO MIPU TUTPOBAHUU B MOMEHT, korja kK 10,00 mn
0,2M pactBopa NH4OH po6asumu 20,00 M 0,1 M pactBopa HCI.

5.3.2. Bonipocs! k 3a4ery.

OIIK - 4/0OIIK-4.2

3HaHWe: KpaTKHe WCTOPUYECKHe CBEJAeHUS] O Ppa3BUTHH XHMHH, POJb
POCCUHCKHX Y4YeHbIX B Pa3BUTHH JTOH HAYKH;CBOMCTBAa BaKHEHIIUX KJIACCOB
COeIMHEHUH B  3aBHMCHMMOCTH OT  CTPOEHHSs; MeTO/bI BbI/IeJICHHUS],
OYHMCTKH.COBPEMEHHYI0 MOJe/Ib CTPOCHHSI aTOMa; XMMHYeCKHe 3JeMEeHTbl M HX
COCIUHECHMS; PEAKNHMOHHYI0 CIOCOOHOCTb BeIECTB; IEPHOAMYECKYI0 CHCTeMYy
3J1eMEHTOB B CBeTe CTPOEHHS AaTOMa, KHCJIOTHO-OCHOBHbIE H OKHCJIUTEIHHO-
BOCCTAHOBHTEbHbIE CBOWCTBA BelIeCTB, XUMUYECKYIO CBSI3b; XUMHYECKHE CHCTEMbI;
AUCTIEPCHbIE CHCTEMbI W HUX KJIACCH(PHUKANNIO; XHMHUYECKYI0 TePMOIMHAMHUKY M
KHHETHUKY.

Kuneruka, mnoHsiTue, MOMEHTAJIbHASI CKOPOCTb.
Merto noaypeaxkuuii.

3aKOH PKBUBAJIECHTOB, IOHATHE SKBUBAJICHTA.
TennoBoi 3 PeKT XUMUIECKUX pPEeaKIUii.
Buapl KOMIUIEKCHBIX COETMHEHUI

Hctopust pa3BUTHS XUMHH.

DHTponus.

HomMmeHkitatypa KOMIUIEKCHBIX COEUHEHUN.

NGO~ wWdE
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
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.
S7.

[Tpuntun Baut-T'odda.

OKBHUBAJCHT COJIM, OCHOBAHUS, KHCIIOTHI.
Metoa MONEKyISPHBIX OpOUTAIIEH. .
CtpoeHne KOMIUIEKCHBIX COSIMHEHUM.
MeTo[ 37IeKTPOHHO-HOHHOTO OaiaHca.

[Topsnox 3amoyiHeHus AIEKTPOHHBIX OpOUTAICH.

Bonopoansliil mokasarenas pacTBOPOB
OCo0eHHOCTH CTPOCHHUST aTOMOB (-3JIEMEHTOB.
[Ipunnun Jle-llarense.

Mertonab! onpenenenust pH cpemsl.

Bunnl xumMu4ueckou CBSI3H.

Teopust OBP.

XUMHUYECKOE PAaBHOBECUE

Kitaccbl HeopraHn4eckux CoeIMHEHHMI.
OHTaNBIHA.

Krnaccudukanus KOMIUIEKCHBIX COSAMHEHUN
Oueprust [m066ca.

Buasl runponusa.

Bnusinue cpenpt Ha npotekanue OBP.

Buipl KOHLIEHTpanuii.

VYciioBHS TPOTEKAHUS XUMHUYECKUX PEAKITUH.
[IpaBuno Xynna, npasuio KieukoBckoro.
Bonopoanas u Metajuinueckas CBs3b.

Teopus 371€KTPOIUTUYECKON JUCCOLIMALINH.
OCOOEHOHOCTH CTPOCHHUS AaTOMOB P-3JICMEHTOB
Jucconmanus, KOHCTaHTa AUCCOLIMALIMH.
I'maposns, KOHCTaHTa THAPOIU3A.

IlepBblii 3aKOH TEPMOAUHAMUKH.
IIepnonnueckas cucrema JI.11.Menneneesa.
Bune coseit.

KoHcTaHTa yCTOMYMBOCTH KOMIUIEKCHOTO MOHA.

[Tpunun Baut-T'odda, cocTosiHue paBHOBECHS.

CriocoObI TOTy4eHUs COJICH.
KoBanenTHast u nOHHasI CBSI3b

OnexTpoHbIN noTeHuan, ypaBuenue Hepucera.

Knaccuukanum XuMHUUecKuX peakiuit
Kucnoponnbie coenHenus a3ota, y1o0opeHusl.
I'mpponus, crynenu ruaponusa, pH comnen.
S,p,d a1eMeHThI, 00IIMe XapaKTEPUCTHKH.
Bonopoansie coeaHeHus a3ora.

JKecTkocTh BOJIBI, BUABI, METOIBI YCTPAHEHUS.
CMenieHre XuMUYECKOTO0 PaBHOBECHS.
Kucnopoansie coennHeHus cepel.
Knaccuukanus XuMHUeCKuX peakiui.
[Ipou3sBeneHne pacTBOPUMOCTH.

CKopocTh XMMHUECKOH pPEaKIINH.

Busl 351€KTpOIUTOB.

Buel koHLIEHTpaLUi.

Bropoe Hauano tepMoIMHAMUKH

Ymenne
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MOArOTOBHTb M NPOBECTH XMMHYECKHiH IKCHEPHMEHT 10 H3YYeHHIO CBOWCTB COeIMHEHMIi;
NPOBOAUTHL 06Pa0OTKY pe3yJbTAaTOB IKCIEPHMMEHTAa M OLEHHTb MX B CPAaBHEHHH C JIMTEPATYPHLIMH
JAHHBIMH;

Hasbik

ompefeJsATh W paccuuThiBaTh pPH pacTBOpoB; HanpaBjieHMe peakKNuii; PacCYNTHIBATH
KOJIMYECTBEHHO CO/lep/KaHMe PACTBOPEHHOr0 BeLIECTBA, CKOPOCTh XHMHYECKHX peaknuii W HuX
HANPaBJEHHOCTh, MCHOJIL30BATH He00X0AUMble NPUOOPHI M JiaGopaTopHoe o0OpyI0BaHHEe TPH
NMPOBEJACHNH UCCJIe0BaHUI,

OInLIT AeITeNLHOCTH

0 MeEToaax M ImpueMax paﬁOTbI mo M3y4YCHUIO CBOMCTB BeIIECTB YMETb B3BCIIUBATD,
THTPOBATh, MOJb30BATHCA MNHUIETKAMH, NpUOOpaMu (U3MKO-XUMHUYECKOro aHajamu3a; padoTsl B
XHMHYeCKOi ﬂaﬁopaToplm, C arpeCCUMBHbIMM XUMHUYEC€CKUMH BE€HIECTBAMHU - KHCJI0TaMH, IIEJI0YaMHu,
AAOBUTHIMH BellleCTBAMMU.

58. Kakoii meTo/1 aHanmi3a Ha3bIBACTCsl «rpaBUMETpHUecKUM». [IpenmyIecTBa 1 HETOCTaTKH

59. IpuBenute mpumepsl npuMeHeHrne [ MA B NIUIIEBOI MPOMBITIIEHHOCTH.

60. Yro Takoe ocaxmgaemas ¢opma? Kakue OCHOBHBIE TpeOOBaHUSA NPEIBSBISIOTCA K
ocaxxaeMoit hopme?

61.Yro Takoe mpakTH4yecKW moiHOE ocaxnaeHue? Kakume moTepu ocagka JOMYyCTUMBI B

KOJIMYECTBEHHOM aHanu3e?

62. B Bune kakoro coemamHeHus - BaCO3, BaC;Os umu BaSOs4 - Gosee nemecoobpaszHo
ocaXkaaTh MOHBI 0apus ¢ LEIbI0 KOJIMYECTBEHHOTO IPaBUMETPUYECKOI0 onpeieaeHus?

63. KakuM TpeOOBaHUAM JIOJDKHA YIOBIECTBOPSATH TpaBUMETpHUecKas (opma oca

64. Kakue npouecchl NpOUCXOJAT IPU CO3PEBAHUN KPUCTAIIIMUECKOT0 ocaaka’?

65. OxapakTepu3yiTe yCIOBUS OCAXKACHUS KPUCTAIIIMIECKOTO OCA KA.

66. OxapakTepu3ylTe yCIOBUS OCaKICHUS aMOP(PHBIX OCAKOB.

67. Uro Takoe koarymamus, nentuszanusa? Kakue ycrmoBus 00eCHeUYMBAIOT TOIyYEHUE

Xopo1Io GpuiIbTpyeMoro amopgpHoro ocaaxa?

68. Kakum TpeOOBaHUSAM  JIOJDKHBI  YAOBJIETBOPSTH  PEAKIMH, HCIOJIb3yeMbIE B

IpaBUMETPUUYECKOM aHanu3e?

69. Yto Takoe 6e330bHBIN QuIbTp. [Iponecchl puabTpoBaHHS U IPOMBIBAHHUS OCAIKOB.

70. CriocoObI IPUTOTOBIICHHUSI TUTPOBAHHBIX (CTaHIAPTHBIX) PACTBOPOB.

71. Knaccudukanus METOI0B TUTPUMETPUUYECKOTO aHAITH3a.

72. MeToibl TUTPOBAHUSI.

73. PacyeTsl B THTPIMETPUIECKOM aHAITU3E.

74.Yto Takoe pabounii pacTtBOp (cTaHIapTHBIA)? YTO Takoe NPUTOTOBIEHHBIH U
YCTaHOBJICHHBINA PACTBOPHI?

75.Yro Takoe THUTpoBaHME? Buibl TUTpUMETpUYECKUX ONpEeIeNeHH: Mpsmoe, oOpaTHOe,
KOCBEHHOE.

76.Yto Takoe TOYKa HKBUBAJIEHTHOCTH M Kak e€ ompeneniarb? CrnocoObl oOHapyXeHHs

KOHEYHOW TOYKHM (TOYKM HKBUBAICHTHOCTH) TUTPOBAHHs. BBIOOp KHCIOTHO-OCHOBHBIX

uHAMKaTOpoB. PaBHOBecuss B pacTBopax MHAMKaTOpoB. KoHcTaHTa nucconuanuu

WHMKAaTOPOB, HHTEPBAJ IEPEX0/Ia OKPACKH.

77. Kakue mNpUMEHSIOTCS CIOCOOBI BBIPQKEHUS KOHIGHTpAaLMH pPacTBOPOB B OOBEMHOM
aHanmze

OuneHoYHBIE CPEICTBA 3aKPHITOr0 U OTKPBHITOI0 THIA JJIsl IeJIeil TeKYIero KOHTPOJIsi H
NMPOMEKYTOYHOM aTTecTalluu
OIIK — 4 Cnoco0eH 000CHOBBIBATH H PEAJIN30BbIBATH B IPO()eCCHOHATBHOM AeATEIbHOCTH
COBpPEMEHHbIE TEXHOJIOTHH € HCIO0Ib30BAHMEM NPHOOPHO-UHCTPYMEHTAIbLHOM 0236l U
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HCMO0Jb30BATH OCHOBHbIE €CTeCTBEHHbIE, 0H0JIOrMYecKUe U MPOodecCHOHAIbHbIE OHATHS, a
TaK:Ke MeTO/bI NPHU pelieHUuH 00menpodeccuoHAIbLHBIX 32124

OIIK — 4.2 Ucnionb3yeT B IpoecCHOHAIbEHON ACITEIIPHOCTH OCHOBHBIC €CTECTBEHHBIE,
OMOJIOTUYECKHE TIOHATHS

Tun 3aganunii: 3aKpbITHIA
BapuanTt 3aganus 1.
ABTOpPOM 3aK0HA COXPAHCHMS MACChI BEIICCTB SBJISCTCS. ..
1. ABoraapo
2. MenpeneeB
3. JJomoHOCOB
4. T'ecc
[IpaBuibHBIN OTBET:3

Tun 3a7aHuii: 3aKpBITHINA

Bapuant 3ananus 2.

[Ipu xakom u3 napeit B Poccuu nosBuiach neppas anteka...
1. Ietp 1

2. bopuc I'onyHos

3. Enuzasera [lerpoBHa

4. Ban I'po3Hblii

[IpaBuibHbII OTBET: 4

Tum 3aganHuii: 3aKpbITHINA

Bapuant 3amanus 3.

YTo TaKkoe MOJib...

1. YciioBHBINM 3apsii aToMa B COCIMHEHUH.

2. O06beM, 3aHMMAEMbIi OJHUM SKBHUBAJICHTOM Ta3a.

3. Hanmensbmias yacTuila XMUMAYECKOTO 3JIEMEHTA, COXPAaHSIOIIAs BCETO €ro CBOMCTBA.

4. KonuyecTBO BelIeCcTBa, COAEpIKAIIEE CTOJIBKO CTPYKTYPHBIX E€IMHUIL, CKOJIBKO COICP>KUTCS
aToMOB B 12 r uzorona yraepoaa 12C.

[IpaBuibHbIN OTBET: 4

Tum 3agaHuii: 3aKpbITHINA

Bapuant 3ananus 4.

OxkBuBaneHTHasg Macca xJjiopa B coeauHennd KCl cocTaBiser...
1.71

2.6,8

3.355

4,11,85

[IpaBuibHBIN OTBET: 3

Tun 3a7aHunii: 3aKpbITHINA

Bapuant 3aganus 5.

Kakoli 00beM 3aHUMAET OJUH MOJIb BOJOPO1a PH HOPMAJIBHEIX VCIIOBUIX...
1.1

2. 224 1.

3.22,4 M.
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4. 2,24 n
[IpaBuibHBIN OTBET: 2

Tun 3agannii: OTKPBITHIN
Bapuant 3ananus 6.
U3 npeuioKeHHOTO MepeyHs BEIIECTB BIOEPUTE BEIIECTBA, MEXITY KOTOPBIMU BO3MOYKHA PEAKIIUS
HMOHHOTO OOMeHa. 3aluIuTe MOJEKYISIPHOEe, MOJTHOE W COKPAIIEHHOE MOHHOE YPABHCHHS ITOU
pPEaKIMKU C y9acTUEeM BBIOPAHHBIX BemiecTB. JUisl BBINOJHEHMS 33JIaHUS WCIIOIB3YHTE CIACAYIOIIHMA
IepeyueHb BEIECTB: IMePMaHTaHAT Kallvs, TUAPOKapOOHAT Kanus, CyabMUT HATpHs, CyabdaT Oapus,
TUAPOKCHJT Kausl. JIONycTUMO MCIIOIB30BaHKE BOJIHBIX PACTBOPOB BEIIIECTB...
IIpaBUIIBHBIN OTBET:
2NaHCO3+ 2KOH = Na;COs+ K,CO3z+ 2H>0;
2Na *+ 2HCO;3 + 2K* +20H" = 2Na* + (CO3)* +2K* +(C0O3)* +H.0;
2HCO3 +20H" = 2 (C0O3)?+H:0;

Tun 3aganuii: OTKPBITHIN

Bapuanr 3ananus 7.

Hcnoap3yst METOI DJIEKTPOHHOIO 0agaHca, COCTABLTE YPaBHEHHE PEAKLIMI
NO2+P,03+.....=NO+KoHPO4+.....

Onpenenure OKUCIUTEIb U BOCCTAHOBHUTEIIb

[IpaBUIIBHBIN OTBET:

N* +2e — N4 | 2 peakiusi BOCCTaHOBJICHUS

2P — 4e — 2P* | 1 peakiust OKHCICHHUS

N** (NO2) — okuciurens, P*3 (P203) — BoccTaHOBHUTEID

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

Tun 3aganuii: OTKPBITHIN
Bapuanrt 3ananus 8.
Kenezo coxriu B xsope. [lonyueHHYIO conb 100aBHIN K pacTBOPY KapOOHATa HATPUs, PH STOM
BbINasl Oyphlf Ocafok. ITOT ocafok OoTHUIbTpoBaNM M Npokanuid. [lomyueHHOe BeIIecTBO
pPacTBOPUIIM B MOJ0OBOIOPOAHON KHCI0Te. HanuimuTe ypaBHEHHUs YETHIPEX ONMCAHHBIX PEAKIIUM. ..
IIpaBUIIBHBIN OTBET:

1. 2Fe + 3Cl> = 2FeCls

2. 2FeClz + 3Na;COs3 + 3H20 = 2Fe(OH)3z + 6NaCl + 3CO>

3. 2Fe(OH)s = Fe203 + 3H20

4. Fe03+ 6HI = 2Felz + 12 + 3H20

Tum 3agaHuii: OTKPBITBINA

Bapuant 3amanus 9.

- METOJI, OCHOBAaHHBIN Ha MCIIOJIB30BAHUH PEaKINil 00pa3oBaHUsl KOMIUIEKCOHATOB
- KOMIUIEKCHBIX COE€JIMHEHUN KaTHOHOB METAJUIOB ¢ KOMIUIEKCOHAMHU. /{11 onpeneeHns: KOHEUHOU
TOYKM TUTPOBAHUS MCIOJIB3YIOT METAJUIOXPOMHBIE WHIMKATOPBl WM OPraHUYECKHUE BEIIECTBA,
oOpa3yromire OKpaieHHbIe KOMIUIEKCHI ¢ KATHOHAMH OTIPEACIIIEMBIX METAIIOB.

[IpaBuibHBINA OTBET: KOMILUIEKCOHOMETPUYECKOE TUTPOBAHUE.

Tum 3agaHuii: OTKPBITHIN

Bapwuant 3aganus 10.

Hcnonb3yst METOJI DIIEKTPOHHOIO OallaHca, COCTaBhTE YPAaBHECHUE PEAKIIUN
NO+KCIO+....=KNO3+KClI+.....Onpeaeante OKHUCIUTENIb H BOCCTAHOBUTED.
IIpaBUIIBHBIN OTBET:

CI** +2e — CI™' | 3 peaxmus BoccTanoBEHHS
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N*2 —3e —» N*° | 2 peaxiust OKHCICHUS
okucaurens Cl, Boccranosurens N

Tun 3aganuii: OTKPBITHIN

Bapuant 3apanus 11.

— OJWH M3 JJICKTPOXMMHUYECKHUX METOJOB aHAJIN3a, OCHOBAHHBIH Ha HM3MEPCHUH
AJEKTPUUYECKOTO 3aps/ia, KOTOPBIA MPOXOAUT YEpe3 dJICKTPOIU3EP MNPU SIECKTPOXUMHUECKUX
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIUsIX Ha pabodem siekrpoxae. l[loreHmman pabouero
3JEKTPOJIa MIPH KYJIOHOMETPUH OTIUYAETCS OT

[IpaBUIBEHBIN OTBET: KYJIOHOMETPHS.

Tun 3aganuii: OTKPBITHIN

Bapuant 3apanus 12.

Hexotopoe konuyecTBO cyiabbHaa IMHKA pa3aenunad Ha ase dyacth. OaHy M3 HHMX 0o0paboranu
pa30aBICHHOM CEPHOM KHUCIOTOM, a APYIYIO HOABEPINIM 00KHUIY Ha Bo3ayxe. [Ipu B3aUMOICHCTBUM
BBIIECIMBIINXCA  Ta30B _ 00pPa30BajioCh  IPOCTOE  BEIIECTBO. ITO  BEIIECTBO HArpeIud ¢
KOHIIEHTPHUPOBAHHOM a30THOM KHCJIOTOM, IIPUYEM BBLIECIHIICS OYpBI ras.

Hanummre ypaBHEHHS YeThIPEX ONMCAHHBIX PECAKIIHMA.

[IpaBUIIBHBIN OTBET:

1. ZnS +2HCI = ZnCl+H>

2.2ZnS + 302 = 2Zn0O+ 250>

3. 2H2+ SO, = 35+ 2H,0

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

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3ananus 13.

Cwuemanu 300r pacTtBopa cyibbara Kaausg ¢ MaccoBoi moeit 20% u 500r pacTBopa STOM JKe€ COJIHU C
MaccoBoi goneii 40%. PaccunTaiiTe MacCOBYIO JOIIO COJIM B IOJYYSHHOM PAaCcTBODE...
IIpaBUIIBHBIN OTBET:

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

m BetectBa 2 = 500%0,4 =200r

m BemrecTBa 3 = 260r

Onpenenutsb 010 NOJYYEHHOIO pacTBOpa

w=m BerecTBa 3/(m pactBopa 3)

®=260/(300+500) =0,325 (32,5%)

Tun 3aganuii: OTKPBITHIN

Bapuant 3ananus 14.

Cymemamu 120 r pacTBOpa HATpaTa KaJKs ¢ MaccoBoi goyeii 15% u 80r pacTBopa STOM K€ COJIH C
MaccoBout gonei 20%. PaccunTaliTe MacCOBYIO JOIIO COJIM B IMMOJYIYSHHOM PACTBODE....
[IpaBHUIIBHBIN OTBET:

m'(Ca(NO3)2) =120 r*0,15=18r

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

m(Ca(NO3)2) =18+ 16r=34r

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

®(Ca(NO3)2) =34 1/200r = 0,17 um 17%

OtBeT: 17%

Tun 3agaHuii: OTKPBITHINA
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Bapuanrt 3apanus 15.

Pazgen xumuu, KOTOPBIA M3ydaeT CKOPOCTh M MEXaHU3MbI MPOTEKAHUS XMMUYECKUX PEaKIMi —
9TO . CKopoCcTb XHMMHYECKOW peakuuu — 3TO M3MEHEHHE KOHILIEHTpalUuH
pearupyomux BEIeCTB B €AMHUILY BPEMEHH.

IIpaBunbHBIN OTBET: XUMUYECKAst KUHETUKA.

Tun 3aganuii: OTKPBITHINA

BapuanTt 3aganus 16.

CBoiicTBa 2JIEMEHTOB, a MIOTOMY U CBOMCTBA 00pa3yeMbIX UMHU MPOCTHIX M CJIOKHBIX TEJ, CTOSAT B
MEePUOJIMYECKON 3aBUCUMOCTH OT HMX aTOMHOIO Beca — 3aKOH — IMEPUOJUYECKUN 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 yBelIHYeHUH

JaBJICHUA. ..
HpaBI/IHBHHﬁ OTBCT: B CTOPOHY YMCHBIICHU o0beMa F3.3006p213HbIX BCIICCTB, T.C. BIIPABO.

Tun 3agaHuii: OTKPBITHIN

Bapuant 3ananus 18.

C noMombI0 Kakoro npudopa dKCIepUMEHTaIbHO MOYXKHO ONPEAEIUTh TEIJIOTY CropaHus (a Takke
SHTAIBINK 00PA30BAHNS) TPOCTHIX BEIICCTB...

[IpaBunbHbIl 0TBET: Kamopumerp.

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3ananus 19.

MeToasl aHaaM3a, OCHOBAHHBIE HA CIIOCOOHOCTH BEIIECTBA HOIJIOIATL CBET ONPEASACHHON JIMHBI
BOJIHBI, HA3LIBAIOTCS ...

[IpaBuibHBIH OTBET: (HOTOAMUCCHOHHBIMH.

Tun 3aganuii: OTKPBITHIN
Bapuant 3ananus 20.
KonudecTBO — TETUIOTHI  BBUICIUBIINCECS  WJIM  MOTJIOTHBINEECS B PE3YNIbTATe  PEaKIUu
Ha3bIBAETCH. . ..... U 00o3HaYaeTcs OYKBOH.......
[IpaBuibHEIH OTBET: TEMIOBBIM 3 dexToM Q.

5.4. MeTonnyeckne MaTepuaJibl, ONpe/esiioliue NpPoue1ypbl OleHUBAHUS 3HAHMI, YMEHUIA,
HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH, XapaAKTEePU3YOIIUX ITalbl (GOPMHUPOBAHUSA
KOMIIeTeHIIMH

OneHka 3HaHWM, YMEHHH, HaBbIKa U (WJIM) ONBITA IEATEIBHOCTH, XapaKTEPU3YIOLIUX 3TaIlbl
OneHka 3HAaHUH, YMEHMH, HaBbIKa W (WMJIM) OMBITa JESITEIBHOCTH, XapaKTEPU3YIOLIUX ITAallbl
(dbopMUpOBaHUST KOMIIETEHIMI MO AUCHMILIMHE MPOBOJIUTCS B (OpME TEKYIIEro KOHTPOJIS M
IIPOMEXYTOYHOM aTTeCTaluy.

Texymuii KOHTPOJb TNPOBOJUTCS B TEUEHHUE CEMECTpa C LENbI0 ONPENEICHUS YPOBHS
yCcBOCHHMsI OOyyaromuMucs 3HaHUM, (QOpPMHUPOBAaHHMS yMEHUH, HaBBIKOB U (WIM) OIBITA
NeSITEIbHOCTH, CBOEBPEMEHHOI'O BBISBJICHUS IPENOJaBaTeIeM HEJOCTaTKOB B MOJTOTOBKE
o0yJaromuxcss M NPUHATHS HEOOXOTUMBIX Mep M0 €€ KOPPEKTHpPOBKe, a TaK XKe JJsd
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COBEPLICHCTBOBAHMUSI METOAMKH OOydeHHUs, OpraHu3aluu Yy4eOHOH paboThl M  OKazaHUs
00y4aroImuMCcsl UHIUBUyaIbHON ITOMOLIH.

K Tekymiemy KOHTpPOJIIO OTHOCATCS IPOBEPKA 3HAHUM, YMEHUI, HABBIKOB 00yUYarOIUXCSl:

- Ha 3aHATHAX (OMpOC, pellieHue 3a/1a4, Je0Basi Urpa, KPYIJblid CTOJ, TECTUPOBAHUE (ITMCBMEHHOE
WIA KOMIIBIOTEPHOE), OTBETHl (IMMCbMEHHBIE WM YCTHBIC) HA TEOPETUYECKUE BOMPOCHI, PEIICHUE
IPAaKTUYECKUX 3a71a4 U BBITIOJIHCHUE 3a[JaHUI HA MPAKTUYECKOM 3aHSATHUH, BBIIOJIHEHUE KOHTPOJIBHBIX
pador;

- 110 pe3ysibTaTaM IPOBEPKH KauyecTBa KOHCIEKTOB JIEKIMH, pabouux TeTpajed M HMHBIX
MaTepuasos;

- 0 pe3yibTaTaM oOTYeTa OOydYaloUIMXCAd B XOJ€ WHIUBUAYAJIbHOH KOHCYJIbTALUU
IpernojaBaTensi, MPOBOJUMOM B  Yachl CaMOCTOSATENBHOW  paboThl, 1O  HMMEIOIIMMCS
3aJI0JKEHHOCTSIM.

Ha nmepBBIX 3aHATUSAX NpenojaBaTelb BBAAET CTyAE€HTaM TIpaduK  KOHTPOJBHBIX
MEPOIPHUATHH TEKYIIETO KOHTPOJIA.

I'PA®UK kOHTPOJIBHBIX MEPONPHUSTHI TEKYLIEr0 KOHTPOJIS
10 JMCIUIIHHE

dopma
dopm p
KOHTPOJIBHOTO Cpox
upyem Otan
Ne 1 HanMeHoBaHUE TEMBI o Wnpuxarop T — MeporpusTus (TeCT,| TPOBEACHUS
KOHTPOJIGHOTO cone | ACCTHIKCHIS P }; KOHTPOJIbHAS KOHTPOJILHOTO
MEPOTIPHSITHSI KOMIIETCHIIUU paboTa, yCTHBII MEPOTIPUATHS
TEHIIN KOMITETEHIIHHN
g OIPOC, KOJUIOKBUYM,
JICJIOBAsi UTPA U T.11.)
Pa3znea 1 «OcHoBbI OIIK -|OIK-4.2 | aTan Komnoksnym OKTSI0pb
o0wmen u 4 Il 3Tan
HEOPraHWYECKOU XUMUN) Il >Tan
Paznen 2 «OcHOBHI OIIK -|OIIK-4.2 | oTan Konnoksuym nexkadppb
aHAJIUTUYECKOH XumMuny» |4 Il oran
Il ran

- ATTecTalMOHHBIE WCIBITaHUS MPOBOAATCSA MPENOJaBaTeNeM, BEAYLUIUM JIEKIIMOHHbIEC 3aHATHS
[0 JAHHOHM JUCLUMILUIMHE, WK MPEenoJaBaTesIIMU, BEAYIIUMHU MPaKTUYECKHE U J1a00paTOpHbIE
3aHATUSA (KpOME YCTHOTO 9K3aMmeHa). [IpucyTcTBHE MOCTOPOHHHX JIMI] B XOJ€ MPOBEICHHS
aTTECTAllMOHHBIX HCIBITAaHUI 0€3 pa3pelieHus] peKTopa WK MPOpeKTopa He JoIycKaeTcs (3a
UCKJIIOYeHHEeM pPaOOTHUKOB YHHBEPCUTETA, BBINOJHIIOMIMX KOHTPOJUPYIOIUME (QYHKUIUU B
COOTBETCTBUHM CO CBOMMH JOJIKHOCTHBIMM OO0SI3aHHOCTSIMM). B ciyyae oTCyTCTBHS Beylero
IIpenojaBaTelss aTTECTAllMOHHBIE HCIBITAHUS IPOBOAATCS IPENOJaBaTEIeM, Ha3HAUYEHHBIM
MMCBMEHHBIM paclopsbDKeHUEM o Kadeape.

- HVHBanuael ¥ JMIa ¢ OrpaHUYEHHBIMM BO3MOXKHOCTSIMHM 3JI0pPOBbS, MMEIOLIME HApYyLICHUS
OIIOPHO-/IBUTaTENBHOIO amnapaTa, MOTYT JOIYCKAaTbCi Ha AaTTECTAllMOHHBIE HCIBITaHUS B
COIIPOBOKAECHNUHU aCCUCTEHTOB-COMPOBOXKIAIOIINX.

- Bo BpeMs arTecTalMOHHBIX HCIBITAHUNW OOydYaromMecs MOTYT II0JIb30BaThcsi padoueit
MpOrpaMMOil  JUCHMIUIMHBI, a TakKXke C pa3pellieHus TMpenojaBareis CHpaBOYHOM U
HOPMAaTUBHOM JIMTEPATypOH, KAIbKYJIATOPAMH.

- Bpewms moarotoBku oTBETa IMpHU cade 3adeTa/sK3aMeHa B YCTHOM (popmMe JOIKHO COCTaBISATh
He MeHee 40 MHUHYT (MO JKEJNaHUIO0 O0YYaroLIerocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpems
oTBeTa — He Oosee 15 MUHYT.

- Ilpm moaroroBke K yCTHOMY 3K3aMeHY SK3aMEHYEMbIi, Kak MpaBWilo, BEIET 3alllCH B JIUCTE

YCTHOT'O OTBETA, KOTOPBIH 3aTeM (110 OKOHYaHHH SK3aMEeHa) CIAAeTCsl SK3aMeHATopy.

- Ilpu mpoBeseHUHU YCTHOTO 3K3aMeHa 3K3aMEHAIMOHHBINA OWJIeT BBIOMPAET caM dK3aMEHYEeMbIi
B CIIly4allHOM IOPsKE.
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- Dk3aMeHaTopy MpeloCcTaBiIsieTcs MPaBo 3a/1aBaTh 00YYarOIMMCS JOMOJIHUTENbHBIE BOIPOCH B
paMKax mOporpaMMbl JUCHUILIMHBI TEKYLIErO CEMECTPA, a TAKKE, MOMUMO TEOPETHUYECKUX
BOIIPOCOB, J1aBaTh 33/1a4U, KOTOPbIEC U3YYAIUCh HA PAKTUYECKUX 3aHATHSX.

- OmeHka pe3yabTaTOB YCTHOTO aTTECTAIMOHHOTO HCIBITAaHUS OOBABISAETCS O00ydaromUMCs B
JeHb ero mnposeneHus. [Ipy mpoBeleHHHM NUCBMEHHBIX ATTECTALIMOHHBIX HCIBITAHUN WIH
KOMIIBIOTEPHOI'O TECTHUPOBAaHUA — B JICHb WX IMPOBEICHUS WU HE II03/IHEE CIEAYIOLIEro
paboyero JHS MOCTE UX MPOBEACHHUS.

- Pe3ynbpTaThl BBINOJHEHUS! aTTECTAIMOHHBIX MCIBITAHUHN, MPOBOJUMBIX B MUCbMEHHOI (opMme,
(dbopmMe UTOTrOBOM KOHTPOJIBHOW PabOThI MM KOMIBIOTEPHOTO TECTUPOBAHHMS, AOJDKHBI OBITH
00BsIBJICHBl OOYYaIOIIMMCS M BBICTABJICHbI B 3a4ETHbIE KHIKKA HE MO3JHEE CIEAYIOLIEro

pabouero JTHS MOCIIe UX MPOBEICHHS.

KpuTepnn H IIKAJbI OHCHUBAHUS YCTHOI'O OIIpoca

Kputepuu o1ieHKH Npu TEKyIeM KOHTPOJIe Onenka

CTYZ[CHT OTCYTCTBOBAJ HA 3aHATHU UJIM HC IPUHUMAJ YUaCTHUA. «CHCYHOOBJICTBOPUTCIIBHO»

HeBepHbie 1 OMIMOOYHBIE OTBETHI IO BOIPOCAM, pa30HMpaecMbIM Ha
CeMHUHape

CTy,Z[CHT NPpUHUMACT Yy4aCTUC B O6CY)KI[€HI/II/I HCKOTOPBIX HpO6J'IeM, «YHAOBJICTBOPUTCIIBHO»

naéT pacIUIbIBYATHIC OTBETHI Ha BOMPOCHL. OMUCHIBAs TEMY, IyTaeTCs U
TEpsET CYTh BOMpoca. BepHOCTh CyKIACHUA, TIOIHOTA U TPABHILHOCTD
orBeToB — 40-59 %

CTy,Z[CHT IIPUHHUMACT YYaCTHC B O6CY)KI[€HI/II/I HCKOTOPBIX Hp06J'IeM, «XOpouIo»

NaéT OTBEThI HA HEKOTOpPhIE BOIPOCH, TO €CTh HE MPOSBIISCT
JOCTATOYHO BBICOKOHW AaKTUBHOCTH. BepHOCTb CYXICHHI CTYICHTa,
MIOJTHOTA M IPAaBUIBHOCTH 0TBETOB 60-79%

CTy,I[eHT ACMOHCTPUPYCT 3HAHUC MaTCpruajia 110 pas3aciy, «OTIHYHO»

OCHOBaHHbIE Ha 3HAKOMCTBE C 0053aT€IbHON JIUTEpPATypod U
COBPEMEHHBIMU IyOJIMKALUAMH; JaeT JIOTUYHBIE,
APTrYMCHTUPOBAHHBIC OTBCTHI HA IOCTABJICHHLIC OIIPOCHI. Bricokas
AKTUBHOCTb CTYJEHTA IIPU OTBETAX Ha BOIPOCHI PENOgaBaTes,
AKTUBHOC Yy4aCTUC B IIPOBOJUMBIX TUCKYCCHUAX. HpaBI/IJ'II)HOCTI)
OTBETOB U MOJHOTA UX PACKPBITUS JOJKHBI COCTABIATH Oosee 80%

Kpurtepuu u mkajibl olleHUBAHUS KOJIJIOKBHYMa

Kpurepnn onieHkH 1pu TEKyIemM KOHTPOJIe

MPOLIEHT TPaBHIbHBIX OTBeTOB MeHee 40% (mo 5 OGanmbHON cucTeMe KOHTPOJS — OIEHKa
«HEYJIOBJICTBOPUTEILHOY);

MPOLIEHT TpaBUIBHBIX OTBEeTOB 40 — 59% (mo 5 OanbpHON cucTeMe KOHTPOJS — OIEeHKa

«yHAOBJICTBOPUTCIILHO

»)

MPOLIEHT TpaBUIBHBIX OTBETOB 60 — 79% (mo 5 OanbHON cucTeMe KOHTPOJNS — OIeHKa

«XOPOIIO»)

MpoueHT mpaBwibHbIX 0oTBeToB  80-100% (o 5 OanbHOW cHCTEME KOHTpPOJISI — OLEHKa

OTIIUYHOY)

Kpurtepun u mKajbl OlileHUBAHUSA IK3aMEHA

OreHka PK3aMeHa
(YpOBEHb OCBOEHHUS

TpeboBanust K ypOBHIO OCBOEHHSI MaTepHana

KOMITCTCHIIHH )
«OTIHOY O1eHKa «OTJIMYHOY BBICTABIISETCS CTYACHTY, €CJIU OH TIIYOOKO M IMPOYHO
(BbicoKHi) YCBOWJI IPOTPAMMHBIN MaTepua, UCYEPIIbIBAIOIIE, TOCIIE0BATEIBHO,

YCTKO U JIOTHYCCKH CTpOI\/IIHO €T0 n3Jjaract, yMcCT TCCHO YBA3LIBATH
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TEOPHIO C MPAKTUKOM, CBOOOAHO CIPABISAETCS C 3a/layaMH, BOIIPOCAMU U
JIPYTUMU BUJIAMU TPUMEHEHUS 3HAHUM, IPUYEM HE 3aTPYAHSAETCS C
OTBETOM MPU BUJIOU3MEHEHUU 3aJJaHUI, UCIIOJIB3YET B OTBETE MaTepuail
MOHOTpa(HUUECKON JIUTEPATyPHI, IPABHILHO 000CHOBBIBACT MIPHHSTOE
pelieHue, BiIajieeT pa3HOCTOPOHHUMHU HaBbIKaMU U IIpHEMaMu
BBIIIOJIHEHMS IPAKTUYECKUX 3a]a4.

Onenka «XOpOIIO>» BBICTABIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT
Marcpurall, rpaMOTHO U IO CYWICCTBY U3J1aracT €ro, HE JOIyCKad

«Xopo1o CYIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC, IIPABUIILHO

(HOpMaJIbHBIIT) IIPUMEHSET TEOPETUUECKUE MOJI0KECHUS IIPU PELICHUU IIPAKTUYECKUX
BOIIPOCOB M 33Jiay, BJIaIeeT HEOOXOMMbIMU HaBbIKAMU U IIPUEMaMHU MX
BBIIIOJIHCHMUSL.

OlieHKa «yIOBJICTBOPUTEIHFHOY BBICTABISICTCS CTYACHTY, €CIIH OH MMEeT
3HaHUS TOJIBKO OCHOBHOTO MaTepHaa, HO He YCBOMII €ro JeTaleH,
JOITYCKaeT HETOYHOCTH, HEJ0CTATOYHO MPaBHIIbHBIE (HOPMYIHPOBKH,
HapyIICHHsI JJOTMYECKOW TIOCIIEI0OBATEIILHOCTH B U3JI0KCHUU
HIPOrPaMMHOr0 MaTepHala, UCIIbITHIBACT 3aTPyJHECHHS IIPH BBIIOIHCHUH
NPAaKTUYECKUX padoT.

«Y 1OBIIETBOPUTETIHHOY
(MUHUMAJBHBIH,
TTOPOTOBBIHA)

OLeHKa «HEYAOBIETBOPUTEIBHOY» BBICTABIISECTCA CTYACHTY, KOTOPBIN HE
3HAeT 3HaYUTEJIbHON YacTH MPOrpaMMHOI0 MaTepuaia, J0IMycKaeT
«HeynoBneTBOpUTENBHO» | CYIIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyTHEHUSIMU
(HMKE TOPOTrOBOTrO BBITOJIHSAET NpaKkTuiyeckue padotsl. Kak npasuio, oueHka

YPOBHS1) «HEYJIOBJIETBOPUTEIIBHO» CTABUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
IPOJOJKUTH 00ydueHHE O€3 JONMOIHUTENbHbBIX 3aHATUH 1O
COOTBETCTBYIOIIECH TUCLIMIUIUHE.

HOpﬂ)IOK MOJATrOTOBKH H NMPOBECIACHUS HpOMe)KyTO‘-IHOﬁ aTrrecralnum B (])opMe 3adgera

JewcTBue Cpoku Metoauka OTBETCTBEHHBIN
3ao4Has popma
Britaua 3aganuii K 3auery 1 3ausiTHE Ha nexuusx, Benymmii npenoaasareins Win
110 UHTEPHET MPENOJABATENH, BEAYIIIHE
MIPAKTUYECKUE 3aHATUS
KoHncynpranun B CECCHIO Ha rpynmnosoit Benymuit npenogasarens uiu
KOHCYJIbTAIIUU MPEINOJABATENH, BEAYIIHE
MIPAKTUYECKUE 3aHATUS
3auer B CECCHIO KOMIIbIOTEpHOE | Benymmii npenogasarens Wi
TECTUPOBAHUE IIPEIOAABATENH, BEAYIINE
MPAKTUYECKUE 3AHATUS
DopMUPOBAHKE OLICHKU Ha 3auerte B cootBercTBUM ¢ | Benymuii npenogaBaTens Uin
(«3auTeHO»/ «HE KpUTEPUSIMHU IpenoaaBaTesnu, Beayline
3a4TEHO) MIPAKTUYECKUE 3aHATUS

OOyuaroniemMycs, MUMEIIIEMY YBAXHUTEIbHYIO NPUYNHY BO3HMKHOBEHHS aKaJIeMHUYEeCKOH
3aJ10JKEHHOCTH (00JIe3Hb, 00JIe3Hb YJIeHAa CEMbU M HEOOXOJUMOCTh YXO/a 3a HUM, Ype3BbluaiiHbIe
0OCTOSITENILCTBA M CUTYallUU, MHAs PUYMHA), TOJTBEPKACHHYIO TOKYMEHTAIBHO, PACIIOPSKEHUEM
ACKaHaTa YCTaHaBJIMWBACTCA I/IH)II/IBI/I,ZIyaJ'II)HI-Jﬁ rpa(bm( JIMKBU a1 SaJIOHH(eHHOCTeﬁ Ha CpPOK,
COOTBETCTBYIOLIMI MpPEJCTaBICHHbBIM OCHOBaHMUAM. Ecnu 3al0/K€HHOCTh JIMKBUIUPOBaHA B
YCTaHOBJICHHBIH CPOK Ha «XOPOIIO» U «OTIMYHOY», OOyJaroIeMycsi Ha3HadaeTcs aKaJeMUYecKast
CTUIIECHIUS.

[lo pemenuro nekaHa ¢akynbTeTa, OOy4arOmEMycs MOXET OBbITh TMpeaoCTaBICHA
BO3MOKHOCTh JIMKBHJIAIIMM aKaJIEMHUECKOW 3aJI0JDKEHHOCTHM He Oojiee 4yeM B TEYEHHE roja ¢
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MOMCHTA €€ BOSBHUKHOBCHU .

6. MIEPEYEHh OCHOBHOM Y JONTOJHUTEJBbHON YYEFHOU JUTEPATYPBI,

HEOBXOJIUMOM 111 OCBOEHMS AIUCHUILINHBI

OcHoBHasi JiuTepaTrypa

KoanuyecTtBO B
ouoamorexe /
ceplIka Ha DBC

Muxkprokosa, E. FO. O0mias, Heopranudeckasi 1 aHaTUTHIECKast XUMUS
yaebHoe nocobue / E. FO. Muxkprokona, T. M. Axmetos, U. A. XapucoBa. —
Kazanb : KTABM um. baymana, 2021. — 150 ¢. — TekcT : anekTpoHHbIi //
Jlans : anekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/177645 (nata ob6pamenus: 24.05.2023). — Pexum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEIICH.

https://e.lanbook.co
m/book/177645

Jlapnukuna, H. Y. Heopranuueckas xumus : yaeoHoe nmocodue / H. .
Jlapuukuna. — HoBocubupck : HI'TY, 2021. — 83 ¢. — ISBN 978-5-7782-
4438-2. — TekcT : 37CKTPOHHBIN // JIaHb : AJIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/216266 (nata oOpamieHus:
24.05.2023). — PexumM ocTyna: Juis aBTOPHU3. MOJIb30BATEIICH.

https://e.lanbook.co
m/book/216266

JlonoTHUTEIbHASI JIUTEPaTypa

KoJsimyecTtBo B
oubamorexe /
ccblika Ha DBC

Armapues, A. M. Ananutudeckas Xumus : yueoHoe nocooue / A. M. AmapHes.
— HoBocubupck : HI'TY, 2021. — 92 c¢. — ISBN 978-5-7782-4423-8. —
Tekcr : anexkTpoHHbIN // JlaHb : 2eKTpOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/216272 (nara obparuenus: 24.05.2023). — Pexxum
JIOCTyMA: JUIsl aBTOPU3. N10JIb30BaTENEH.

https://e.lanbook.co
m/book/216272

Heopranunueckas u aHaIUTUYECKAs! XUMUHU : METOJUYECKHIE YKA3aHUS JUIS
BBITIOJTHEHUS JTAOOPATOPHBIX pabOT M MPAKTUUECKUX 3aHITUH / cocTaBuTeNb E.
A. llIxypakoBa. — IlepcuanoBckuii : JJonckoit 'AY, 2020. — 58 ¢. — TekcrT :
9IeKTPOHHBIN // JlaHb : anekTpoHHO-OnbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/152571 (nata o6pamenus: 24.05.2023). — Pexum
JOCTYyTIA: JUIsl aBTOPHU3. MOJIb30BATENEH.

https://e.lanbook.co
m/book/152571

Xumus : yuebHoe nocodue : B 2 yactsx / FO. B. bauHoxBaTtoBa, A. B.
Hymraera, A. 10. Ky3uenos, H. I1. YekaeB. — Ilenza : [I'AY, 2020 — Yactb
1 : Heopranudeckas u ananutuaeckas xumuss — 2020. — 182 ¢. — Tekcer :
9IeKTPOHHBIN // JlaHb : anekTpoHHO-OnbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/261545 (nata obpaienus: 14.06.2023). — Pexum
JOCTYIIA: JUIsl aBTOPH3. ITOJIH30BATEIICH.

https://e.lanbook.co
m/book/261545

7. METOANYECKHUE YKA3ZAHUA JJIS1 OBYUYAIOLIUXCS IO OCBOEHUIO

JNCHUIIVIMHBI

Kpr XUMHUU TpeAnojiaract IMpoOBEIACHUC JIEKIUHA | MMPAKTUYICCKUX 3aHSITI/II>'I, a TaKXe

CaMOCTOSITENIbHYIO pa0OTy CTY/IEHTOB B PaMKaxX y4eOHOrO IUIaHa.
JleKMOHHBIN Kypc NpearnojaraeT pacCMOTPEHHE OCHOBHBIX BOIIPOCOB

y4eOHOro IuIaHa.

.HCKL[I/I}I HaYMHACTCA C O3HAKOMIJICHUA CTYACHTOB C IIJIAHOM ITPOBEACHHS JICKIINU, OCHOBHBIMU TEMAMH U
noareMamMu. B Teuenue JICKIIMY HaA4YUTBIBACTCA TeOpeTquCKHﬁ Marepuall, INpPUBOIAATCA MTPUMEPLI

peIICHuA 3a1a4, BXOAAIINC B COCTAB 3K3aMCHAIIUOHHBIX OMIICTOB.
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CTyzneHT Oomyckaercsi K 9K3aMeHy 0 JIEKIMOHHOMY KypcCy, €ClIM MMeEeTcs MeHee 2 4acoB
HPOITYCKOB 10 HEYBaKUTEIBHOW MPUUYMHE. DK3aMEH IPOBOAMUTCS IO BOIPOCAM, PaCCMaTpUBAaEMbIM B
TEUEHHE JIEKIIMOHHOTO Kypca U 10 BOIPOCaM, CaMOCTOSATENILHO paccMaTpuBaeMbIM CTyAEHTOM. CIIMCOK
BOIIPOCOB K O9K3aMEHy BbIIaeTcs Ha mocienHed Jekiuu. JlomyckaeTcs K 9SK3aMeHy CTYJAEHT,
BBITTOJTHUBIIHIN U 3aIIUTUBIINN BCE TA00OPaTOpHBIC pabOTHI IO KYPCY.

JIabGoparopHble paOOThl, MPOMYLIEHHbIE 10 YBAKUTEIbHOM M HEYBaKUTEIBHOM IPUYMHE,
0TpalaThIBAIOTCS B COOTBETCTBHH C ITAHOM OTPaOOTKHU 3aHATHH. JlabopaTopHbie pabOThI BHITOTHSIIOTCS
Ha ayJIUTOPHBIX 3aHATHAX M yacax oTpaboTku. OdopmieHue 1adbopaTopHbIX padOT B COOTBETCTBUH C
I'OCTom mpousBoautcs Ha juctax A4, C yKazaHMEM TEMbl BBIIOJHIEMON pPadOTHI, LENH,
TEOPETUYECKOM YacTH U SKCIepuMeHTabHOW yacTu. K maboparopHoil paboTe A0MycKaeTcs CTYAEHT,
o(hopMUBIIHMIA OTYET. 3aITa padoThl MPOU3BOAUTCS 1O TEOPETUUECKAM U MPAKTUYECKUM 331aHHSM B
BUJIE BOIIPOCOB U 3aj1ay (2 TEOPETUYECKHUX BOIpoca U 3a1ada). Kypc BbIIOIHEHUs 1a00paTOpHbIX paboT
HAUMHACTCS 3aHATUEM I10 O3HAKOMJICHHIO C TEXHHUKOM O€30IaCHOCTH M 3aKaHYMBAETCS HTOTOBBIM
3aHsTHEM, Ha KOTOPOM IOABOIUTCSI UTOI PabOThl CTYAEHTA 3a CeMECTp. 3aluTa JJabOpaTOpHBIX paboT
IIPOM3BOAUTCA 1O MEPE MX BBIIOJHEHUS B TEUEHUE CEMECTpa WIM Ha 3adeTHOM Henene. Ha
MPaKTUYECKUE 3aHATUS JOIYCKaeTCsl CTYIeHT, MMeroIuii Oenblii xanar. Heobxonumoe 06opynoBaHue 1
nperapaThbl BbIAACT Ta0OpaHT.

Pexomenganuu o padote ¢ Hay4dHOU U yueOHOM muTeparypoil. PaboTa ¢ yueOHOI 1 HayyHOMH
JUTEPATypOr SBISETCS TJIaBHOW (OPMOIl CaMOCTOSATENBHOW paboOThl W HEOOXOoAMMa TIpH
MOJrOTOBKE K YCTHOMY OIIPOCY Ha MPAKTUYECKUX 3aHATUSAX, K KOHTPOJIBHBIM paloTam,
TecTUpOoBaHUI0. KOHCIEKThl HAyYHOU JIUTEPaTyphl MPU CAMOCTOSITEILHOM MOATOTOBKE K 3aHSTUAM
JIOJKHBI OBITh BBIIIOJHEHBI TAK)KE aKKypaTHO, COZIEp)KaTh OTBEThl HA KaKJbli MOCTaBJIECHHBIA B
TE€ME BONIPOC, UMETh CCBHUIKY Ha MCTOYHHMK WH(pOpPMAIUU C 00s3aTeNbHBIM yKa3aHHEM aBTOPaA,
Ha3BaHUS U rojia U3JaHus MCIOJIb3yeMOil HaydHOH jauTeparypbl. KOHCIEKT MOXKET ObITh OIOPHBIM
(comepxaTh JIMILb OCHOBHBIE KJIIOUEBBIE IMO3ULMHU), HO IPU 3TOM IO3BOJIIOIIMM JaTh IMOJIHBINA
OTBET II0 BONPOCY, MOXET ObITh MOAPOOHBIM. OOBEM KOHCIEKTa ONpEAEsIeTCS CaMUM
oOyuaromumcs. B mporiecce paboTsl ¢ y4eOHOH W HaydyHOW JTUTEPATypoil 00y4aromUiACsT MOKET:
JienaTh 3alMcu MO XOAY YTEHHs B BHJI€ IPOCTOTO MJIM Pa3BEPHYTOro IUIaHa (CO3/1aBaTh IEepeueHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE); COCTABIISATH TE3UCHI (IUTUPOBAHHE HanboIIee
BaXHBIX MECT CTaThU WJIM MOHOTpaguM, KOPOTKOE H3JIOKEHHE OCHOBHBIX MBbICIEH aBTOpA);
TrOTOBUTh aHHOTAIMH (KpaTKoe 000O0IIeHHEe OCHOBHBIX BOIIPOCOB pabOThI); €O37aBaTh KOHCIEKTHI
(pa3BepHYTbIE TE3UCHI, KOTOPHIE).

PabGota ¢ mayunoii numepamypoii Taxxe sBISAETCS BaXHOW (POPMON CaMOCTOSTEIbHOU
paloThI U HEOOX0IMMa MPH MOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM U 3a4EeTy.

Hayunble cratbu 1 MoHOrpaduu no yuyeOHou aucuuruiiHe MokHO HailTu B IBC «Jlanb»
(www.e.lanbook.com); YuuBepcurerckass omomoreka ONLINE (http:/biblioclub.ru); B wHayuwoii
anextponHoir Onbmoreke eLIBRARY.RU (https://elibrary.ru/), B anektponnoii bBubamoreke
auccepranuii u asropedeparos Poccun (http://www.dslib.net/).

8. KOMIIVIEKT IMIOEH3MOHHOI'O U CBOBOJIHO PACITPOCTPAHAEMOI' O
IMPOI'PAMMHOI'O OBECIIEYEHUSA, B TOM YUCJIE OTEYECTBEHHOI'O
ITPOU3BOJACTBA

Windows 8.1

Office Standard 2013

Open Office Croboxnopacmpoctpansiemoel10

Adobe acrobat reader CB0OOOAHO pacHpOCTpaHIEMOE MPONPUETAPHOE MPOrPaMMHOE
obecrieyeHne

Zoom CBobGoaHo pacmpoctpansemoe [10

Skype CBoGo1HO pacTpocTpaHseMoe MPOIpHUETapHOE MPOTPaMMHOE 00eCTieUeHre

Yandex Browser CBo6oH0 pactpoctpansemoe [10
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Jla6opatopus MMUC «AC «Harpyska»

Jla6opatopust MMUC Jlexanar

Jlabopatopust MMUC «I1nanbi»

Cuctema koHTeHT-buabTpanuu SKyDNS (SkyDNS arenr)
Dr.Web

7-zip CBoOoaHO pactpoctpansiemoe [10

MSWindows 8 OEMSNGLOLPNLLegalizationGetGenuinewCOA
Unreal commander CBo6o1HO pacnpocTtpansemoe [10
Google Chrome CBoGonHO pactipoctpansemoe [10

Win 10H

Office Standard 2007

Ilepeuensb npodeccHoOHANBHBIX 023 JAHHBIX
1. http://www.prometeus.nsc.ru/sciquide/index.ssi;

2. NadopmannoHHble ClipaBOYHBIC M MOMCKOBBIE cucTeMbl: Rambler, SIndex, Google.

Ilepeyenb nHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

HaumenoBaHue pecypca

Pesxxum nocryna

Odunmansuelii cailt Munncrepcrsa purancop PO

http://www.minfin.ru/

Oduimanbheii  caiit MuHHCTEpCTBA CEIIBCKOTO  XO35iCTBA U

http://www.don-agro.ru

1po10BoJIbCTBUSL PocToBCKOM 001actu

OdurmanbHeIi opTal npaBuTensCTBa PocToBCKo# 00nactu

http://www.donland.ru

HayunasanektponHasoubnmuoreka

http://elibrary.ru

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMASA IS
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

YueOHble ayIUTOPHUH VIl TPOBeJeHUs Y4eOHBIX 3aHATHII - OCHAIIEHBI 000PYyI0BaHUEM

U TCXHUYCCKHUMU CPEACTBAMHU 06y‘-ICHI/I$I.

Ilomenenne 1Jisi cCaMOCTOSITEIbHOI PadoThI — OCHAIICHBl KOMIBIOTEPHOW TEXHHUKOW C
BO3MOKHOCTBIO TOJKIIOUEeHHS K ceTh "MHTepHer" u obecmedeHHeM J0CTyla B JJIEKTPOHHYIO

nH(popMannoHHO-00pa3oBaTenbHy0 cpeay Opranuzanuu.

OCHAIIIEHHOCTD U aJIpec OMEILEHUI

HaumenoBanue nomeneHuit Anpec
(MecTomonoxeHue)
HOMEIIEHUH
Aynutopus Ne 1 VueOHast ayTuTopus IS IPOBEIACHUS 3aHATHH JICKIIHOHHOTO TUTIA, 3aHATHH 346493,
CEeMUHAPCKOTO THUIA, KyPCOBOTO NMPOEKTUPOBAHUS (BBIMOIHEHHS KyPCOBBIX PadOT), TPyNIIOBIX U PocToBckas
WHJMBUIYaJIbHBIX KOHCYJbTallMH, TEKYIIEro KOHTPOIS M IPOMEXYTOYHOH aTTecTallny, 061aCTD,
YKOMIUIEKTOBaHHasl CIIEHAIN3UPOBAaHHON Mebenbio (pabodee MECTO MpenoaaBaTeNs, CTOJbI, OxTAGpBCKHit
CTYJbS, Tocka MenoBasi (1)). o
Texundeckue cpeacTsa oOydeHHUs:: HAOOP JEMOHCTPAIIMOHHOTO OOOPYZOBAaHUS - TPOEKTOP Parot, 1. o
(1), npoexnmonusli 3xpaH (1), HOyTOyk (IepeHOCHOW); ydeOHO-HarIAgHBIE MOoCcoous, Ilepcuanosckui,
0GECTIeUMBAIONIHE TEMATHUECKHE HILTIOCTDAIH, COOTBETCTBYIOMME pabouny mporpammam | Y71-KPHBOILIBIKO
JMCIUTUTAH (TIEPEHOCHOE ). 3aHATHI Ba, 1om Ne 27
Aynutopus Ne 101YuebGHas aymuropusi IS MPOBEACHHUS 3aHATHH CEMHHAPCKOTO THIIA, 346493,
KypCOBOTO NPOEKTUPOBAHUSI (BBITIOJIHEHUSI KYPCOBBIX PadoOT), IPYIIIOBBIX U WHIUBHIYAIbHBIX POCTOBCKAS
KOHCYJIbTAllMH, TEKYIIEro KOHTPOJS W IPOMEXKYTOUHOM arrectaiuu; Jlaboparopus XuUMuHH, 06IACTE
YKOMIUIEKTOBaHHasl CIIEHAIM3UPOBAaHHON Mebenbio (pabodee MECTO IpenojaBaTes, CTOJbI, OKTSG LCK’Hﬁ
CTYJIbSI, AyIUTOPHAS JJOCKa). " P
TexHndeckue cpencTBa OOydeHHs: HaOOp JEMOHCTPAIL[MIOHHOTO O00OpYyIOBaHMS - HOYTOYK panoH, I. .
(IlepeHOCHOI); CTEHATH3UPOBAHHOE yueOHOe OGOpyIOBAHHE - BHITKHON mikad, rasosbie | [|GPCHAHOBCKHIA,
TOPEJIKH, CYIIWIbHBIA mKkad, mkad aias peakTHBOB M J1abOpaTOpPHOM mocynpl, HeHTpHudyra yiL.
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(mepeHocHas), y4eOHO-HATTISIAHBIC MOCOOMS OOCCIEYMBAIOIIME TEMATHYCCKUE HILTFOCTPALIHH,
COOTBETCTBYIOIIHE PAO0OYNM yIeOHBIM MIPOrpaMMaM - TAOJIHIIBI, TIAKATHI.

MSWindows 8 OEMSNGLOLPNLLegalizationGetGenuinewCOA Cuer Ned295 or
28.11.2013 OO0 «lOxmuass Codreepras xommanusy»; OfficeStandard 2007 Jlumernsust Ne
42563717 or 03.08.2007 OPEN 62544085ZZE09 MicrosoftVolumeLicensingServiceCenter;
Adobeacrobatreader CBo6oaHO pactpocTpaHseMoe MpONpHeTapHOe TIPOTPaMMHOE 06GeciedeHue;
Zoom Tapud bazossrii CBobomno pacmpoctpansemoe 10, ZoomVideoCommunications, Inc.;
Skype CBobogHo  pacmpocTpaHseMoe MPOMpPHETApHOEe  MPOTpaMMHOE  obecredeHne;
YandexBrowser Co6oaH0 pactpoctpansemoe [10

KpuBomsikosa,
oM Ne 27

Kabuner Ne 45ITomenienue Juisi caMOCTOATENBHOM paboThl (3JEKTPOHHBIA YHTAJIbHBIA 3a),
YKOMIUJIEKTOBAHO CHELMATN3UPOBaHHOW (yueOHOW) MeOenblo, OCHAIEHO KOMIBIOTEPHOMH
TEXHUKOH C BO3MOXXHOCTBIO TOAKIIOUeHHs K cet "HHTepHer" m oOecneyeHO OCTYIIOM B
JNEKTPOHHYIO HH(POPMaIIMOHHO-00pa30BaTEIbHYIO CPely OpraHH3aLH.

Windows 8.1 Jluumensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot
MicrosoftVolumeLicensingServiceCenter; OfficeStandard 2013 JIunensus Ne 65429549 or
30.06.2015 OPEN 95436094ZZE1706 MicrosoftVolumeLicensingServiceCenter; OpenOffice
CrobGomuo pacnpocrpansemoe I10, munensust Apache License 2.0, LGPL; Adobeacrobatreader
CBoOomHO pacmpocTpaHsieMOe NpOoIpHEeTapHOe IporpaMMHOEe obecriedenue; Zoom Tapud
Bazoseiit  CBoGomuo pacmpoctpansiemoe [10, ZoomVideoCommunications, Inc.; Skype
CB00OOIHO pacmpocTpaHsieMOe HPOIPUETApHOE NMpOorpaMMHOe obecredeHue; Yandex Browser
CBobonno pacmpocrpansiemoe I[1OYandex Browser CBoboano pacmpoctpansiemoe I10;
Jlabopatopuss MMUC «AC «Harpyska» [JoroBop 8630 ot 04.10.2021 mexay ®T'BOY BO
«onckoit TAY» u OO0 «Jlaboparopus MMUC»; Jlaboparopus MMUC Jlekanat [JoroBop
Ne6712 ot 30.01.2020 mexxny PI'BOY BO «/lonckoit TAY» u OO0 «Jlabopatopust MMUC»;
Jlabopatopuss MMUC«IInauer» Joropop No576-22 ot 11.11.2022 r mexay ®I'BOY BO
«Jouckoit TAY» u OO0 «Jlabopatopuss MMUCy»; Cucrema koHTeHT —prbTparmu SKyDNS
(SkyDNS arent) {oroBop Nel0-05284 ot 13.09.2021r. OO0 «Cxait/JHC»; Dr.\Web Jlorosop Ne
PI'A 12130035 or 13.12.2022 mexny ®T'BOY BO «onckoit TAY» u OO0 «KOMITAHUA
I'OHJAJIb®y; 7-zip Crobogno pacupoctpansemoe [10, GNU Lesser General Public License

346493,
Pocrosckas
00/1aCTh,
OxTs0pbCKHiA
paiioH, 1.
IlepcuanoBckuid,
yiI.
KpuBomisikosa,
oM Ne 27

Aynuropus  Ne  283[lomemieHue  uisi  CaMOCTOSITENIbHOM — paloOTHI,
YKOMIUIEKTOBaHHOE CIEIHANIN3UPOBAHHON MeOenblo (pabouee MecTo MpernonaBaTers,
CTOJIBI, CTYJbS).

TexHndeckue cpeacTsa oOydeHHs: CIEIHaM3UpOBaHHOE ydeOHOe 000opymoBaHHE -
(Hutpar-tectep (1), IIpubop KoHTpossi mapameTpoB Bo3aymiHoW cpenst MDC-200 (1),
pHmetp «Crartyc» (1), I'azoananuzatop «Xo00ut» (1), AHanmu3aTop KauecTBa MOJIOKa
«Jlakran» (1)); HaboOp IEMOHCTpPAaMOHHOTO oOopyAoBaHus (kommbiorep (3) c
BO3MOXXHOCTBIO TIOAKIIOYEHUS] K ceTn «VHTepHET», HOCTYyll B JJIEKTPOHHYIO
MHGOPMAIMOHHO-00pa30BaTEIbHYI0 CpeIy OpraHu3amuu, HOyTtOyk (2), MDY (1),
npunTep (2), mpoextop (1)).

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine wCOA Cuet Ne4295
or 28.11.2013 or OO0 «tOxnas CodrrepHas kommnanus»; OpenOffice CroboHO
pacrpoctpansemoe 110, muuensust Apache License 2.0, LGPL; Adobe acrobat reader
CB0OOOIHO pacmpocTpaHseMoe MpONpUETapHOE IMporpaMMHOe obecrieueHue; Zoom
Tapud bazosiit CBoboaHO pacnpoctpansemoe [10, ZoomVideoCommunications, Inc.;
Skype CBOOOJHO pacHpoCTpaHsAeMOe NPOIPUETAPHOE MPOrpaMMHOE OOCCIICUCHHE;
Unreal commander Co6oano pacnpoctpansemoe 10, nmuuensus freeware; Google
Chrome Cpobonno pacnpoctpansiemoe I10, numensusi freeware; 7-zip CBobOomHO
pacnpoctpansiemoe I10, GNU Lesser General Public License; Yandex Browser
CBobonHo pacnpoctpansiemoe I10; 7-zip CBobogno pacmpoctpansemoe [10, GNU
Lesser General Public License; Yandex Browser CBoGoano pacmpoctpansemoe [10;
Dr.Web Jlorosopa Ne PTTA03060015 ot 27.03.2019, Ne PI'01270055 ot 27.01.2020 r.
mexay OT'BOY BO [louckoit 'AY nu OO0 «KOMITAHUA T'OHAAJIbD»

Win 10H Cuer NeAII[-0377659 oT 05.12.2019 oT
MicrosoftVolumeLicensingServiceCenter; OpenOffice Csobomno pacmpocTpaHseMoe
MO, mmuensust ApacheLicense 2.0, LGPL; Adobeacrobatreader Cso0omHO
pacnpocTpaHseMoe NpOINpUETapHOe MporpamMmHoe obecnedenue; Zoom Tapud
bazoselit CBoOoaHO pacnpoctpansiemoe [10, ZoomVideoCommunications, Inc.; Skype
CB0OOJIHO  pacmpocTpaHseMoe IPONPUETAPHOE  MPOTPaMMHOE  OOeCIeUeHHE;

346493,
Pocrosckas
00/1aCTh,
OxTs0pbCKHid
paiioH, 1.
IlepcuanoBckuit,
yiL
KpuBomsikosa,
oM Ne 24
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YandexBrowser  CBoGomno  pacmpoctpansemoe  [10; 7-zip  CBoOoxHO
pacmpoctpansemoe IO, GNU Lesser General Public License; Yandex Browser
Cobonno pacnpoctpansiemoe 110; Jlabopatopus MMUC «lnans» Horosop Ne3724
ot 28.10.2016 mexxay ®I'BOY BO Jonuckoii 'AY u 000 «Jlabopatopust MMUC»
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