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1 IIVNIAHUPYEMBIE PE3YJIBTATBI OBYUEHMUA
1.1. Ilmanupyemple pe3yabTaThl OOYy4YeHUS IO AUCHUIUIMHE «XUMHs (HEopraHWYecKas |
AQHATUTUYECKAs ) » SIBJISIFOTCS OCHOBOM ISt (YOPMHUPOBAHUS CIEAYIONUX KOMITETEHITHI:
Ob6menpodeccnoHabHbIe KOMIIETEHIIUH :

-CriocobeH 00OCHOBBIBATh M PEATM30BBIBATh B MPO(ECCHOHATBHON AEATEIBHOCTH COBPEMEHHBIC
TEXHOJIOTUH C WCHOJIb30BAHUEM MPHUOOPHO-UHCTPYMEHTANBHOW 0a3bl U HCIOJIb30BAaTh OCHOBHBIC
€CTECTBEHHbIC, OMOJOrHYeCKHe U MPO(ECCHOHANbHBIC TMOHITHS, & TaKXKEe METOJbI IPU PEIICHUU
obenpodeccronanbubiX 3a1a4u (OITK — 4)

I/IH)II/IKaTOpBI JOCTHIKCHUA KOMIIETCHIINMN .

-HUcnone3yer B mpodecCHOHATBHON ESTebHOCTH OCHOBHBIC €CTECTBEHHBIC, OMOJOTHYECKUE
noustus (OIIK —4.2)

[Inanupyemble  pe3ynbTaThl OOy4YeHUS MO JUCHUIUIMHE «XUMHUS (HEOpraHuyeckas H
aHAJIMTUYECKas)», XapaKTepusyrolue 3Tanbl (OPMHPOBAHUS KOMIIETEHIMH, COOTHECEHHBIE C
TUTAHUPYEMBIMH pe3yJbTaTaMy OCBOEHUSI 00pa30BaTeNbHOM MPOrpaMMbl IIPECTaBICHBI B TA0IHUIIE.

Kon [Tnanupyembie pe3yabTaThl 00y4YeHUs
KOMIT Conepxanue Kon n nanmenoBanue
dopmupyembie 3HaHUS, YMEHUS U
€TCH KOMIIETEHITHH WHJ/INKATOpa TOCTUKCHUS
UK KOMTICTCHITHH HaBbIKH
1 2 3 4
OIIK Cnocoben OIIK —-4.2 3nanue
-4 00OCHOBBIBATh U Hcnons3yer B KpaTKHe NCTOPUYECKUE CBEACHUS O
peaan30BbIBATh B npoeCCUOHATLHON Pa3BUTHH XMMHUH, POJIb POCCUHCKUX
npoeCCUOHATBHON | JEesTeILHOCTH OCHOBHBIC | YYEHBIX B Pa3BUTHHU ITOH HAYKH;
TS TEeITbHOCTH €CTECTBEHHBIC, CBOWCTBA BAKHEHIIIUX KJIACCOB
COBpPEMEHHBIE OMOJIOTUYECKHE TIOHATHS | COSAMHEHHUH B 3aBUCUMOCTH OT
TEXHOJIOTUH C CTPOEHHS; METOJbI BbIACIEHUS,
UCTIOJIb30BaHUEM OYHUCTKH.COBPEMEHHYIO MOJIEITh
npuOOpHO- CTPOEHUS aTOMa; XUMUYECKHE
UHCTPYMEHTAIBHON DIIEMEHTHI U UX COCITMHEHUS;
0a3el 1 PEAKIMOHHYIO CIIOCOOHOCTH BELIECTB;
WCTIOJH30BATh MEPUOINIECKYIO CHCTEMY DJIEMEHTOB B
OCHOBHbIE CBETE CTPOEHUS aTOMa, KUCIOTHO-
€CTEeCTBEHHEIE, OCHOBHBIE W OKHCITUTEIIHHO-
Onoornyeckue u BOCCTAHOBUTEJIbHBIE CBOMCTBA
npodeccuoHaIbHbI BEIIIECTB, XUMHUYECKYIO CBSI3b;
€ TIOHSTHSI, a TAK)KE XUMHYECKHE CUCTEMBI; JUCIIEPCHBIC
METO/IbI TIPU CUCTEMBI U X KJIaCCU(PHUKAIHUIO;
pelteHnn XUMHUYECKYIO0 TEPMOIUHAMUKY U
obmienpodeccrona KUHETHUKY.
JIFHBIX 3aJ1a4 Ymenue
MOJATOTOBUTH M MPOBECTU XUMHUUECKUN
HKCTIEPUMEHT TI0 U3YYCHHIO CBOICTB
COEJIMHEHUH; TPOBOAUTH 00PabOTKY
pe3yIbTaTOB SKCIIEPUMEHTA U OLICHUTH
WX B CPAaBHEHUH C JTUTEPATyPHBIMU
JTAHHBIMU;




Haegvik

OTIPEICINIATh U pacCUUTHIBATH pH
pPacTBOPOB; HANPABJICHHUE PEAKIUi;
PacCUUTHIBATh KOJTUYECTBEHHO
coJiep’KaHue pacTBOPEHHOTO
BEIIECTBA, CKOPOCTh XMMHUYECKHIX
peaxkiuil ¥ UX HaNpaBJICHHOCTD,
UCTIOJIB30BaTh HEOOXOUMBIE TPHOOPHI
1 1abopaTopHOE 000pyAOBaHUE TIPH
MPOBEJICHUU UCCIIEN0BAHMIA,

Onvim desamenbHoCmu

0 METOJax M MpreMax paboThl 1o
M3YYEHUIO CBOMCTB BEIIECTB YMETh
B3BEIINBATH, TATPOBATH, ITOJIH30BATHCS
MUTIeTKaMu, IpudopamMu GU3HKO-
XMMUYECKOT0 aHan3a; paboThl B
XUMHUYECKOH TabopaTopuH, ¢
arpeCCUBHBIMUA XHMHYCCKUMU
BEIIECTBAMH - KUCIIOTAMH, IEJI0YaMHU,
STOBUTHIMU BEIIECTBAMU.

2. OFBEM JUCHUIIVIMHBI B 3BAYETHBIX EAUHUIIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHY1IO
PABOTY OBYUYAIOIIUXCHA C TIPEINOJABATEJIEM U HA CAMOCTOSATEJIBHYIO

PABOTY OBYYAIOINXCS
KonTakTHasi padora ¢ npenoaaBaresiemM KypcoBa CamocTo Dopma
Cemectp T Jlabopa KourakTHas pa6orala padora
pyaoem- IpakTu4 fITEJIbHA | IPOMEKYTOYHO
o4Has/ . | Top. HA NPOMEKYTOYHYIO o
KOCTh  |Jlekmuid, .| eckmx. | i aTTecTanuu
roj 3aHATHH] . aTTecTaluIo,
3.E./4ac.| wuac. 3aHATHH, padora, | (3k3./3a4er ¢
3a04Has yac.
: yac. yac. OlIeHK./3a4€eT)
yac.
ouHasi popma o6yuenusi 2022 rox Habopa
1 3/108 | 18 | 36 | | 0,2 | | 538 | 3auer
ouyHast popma o0ydeHus 2023 rox Habopa
1 3108 [ 18 | 36 | | 0,2 | | 538 | 3aver
3a0uyHas popma o0yuyenus 2023 rog HaGopa
1 3108 [ 4 | 6 | | 0,2 | | 97,8 | 3auer

3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI
3.1 CrpykTypa AUCIUIUIMHBI «XUMUS (HEOpraHWYeCcKass U aHAIMTHYECKas)» COCTOUT U3 2-X
paznenos (Tem):

Jucnunianna «Xumus (HEOpraHUuyecKas U aHATUTHIECKAsT)»

Paznea 1 «OcHOBEI 00IIIEN U Pa3zgen 2 «OCHOBBI aHAIIUTHYECKON XUMUI)
HEOPraHUYeCKOU XUMUN

3.2 ComeprkaHue 3aHSATHH JIGKIIMOHHOTO THIIA 10 AMCHUIUINHE «XUMUS (HeopraHmdecKas U
aHAJINTUYECKas)», CTPYKTYPUPOBAaHHOE IO pa3felaM C YKa3aHHMEM OTBEACHHOIO Ha HHUX

3



KOJINYCCTBA aKaJCMHUYCCKHUX 4aCOB U BUJ10B 3aHATHI:

HaunmeHnoBanue
pa3iena
(TeMbl)
JUCIHILTHHBI

Kpartkoe conepxxanue pasnena

Koa-Bo yacoB/opma 00y4yeHust

=]

OYHO
OYH
3204YHO

2022
2023
2023

Pazgen 1
«OCHOBBI 0011IEH
U HEOPraHUYECKOU
XAMUN

Beenenue. Mecto U ponp Kypca B
NOAroToBKe cnenuanuctoB. Ilenb, 3amaun u
colepxaHue Kypca. DTambl CTAHOBJICHHS HAYKH.
3aKOH 9KBUBAJICHTOB.

N
N

OHepreTuka XHMHYECKHX TPOLECCOB.
DOHAOTEPMHUYECKHE U SK30TEPMHUUECKHE PEaKIHH.
[lonsiTre >HTANBIIUM, SHTPOINH, SHepruu [ n6Oca.
VYcinoBuss ~ caMONpPOW3BOJIBHOTO — MPOTEKaHUS
XuMu4eckux peakuuid. IlepBoe m BTOpOEe Hayano
TEPMOJIUHAMUKU. TepMoJHAMIYECKUE PACUETHL.

Kuneruka XUMUYECKUX peaKLHid.
Ckopocte xumuueckux peakuui. KoHcranTa
cKopocTH. DakTOphl, BIMSIOIIHE Ha CKOPOCTh
xumuueckoi peakunuu. [IpaBuimo Bant-TI'odda.
I'omorenHsIi u reTePOreHHBIN KaTaJus.
Xumudeckoe paBHoBecue. HeoOpatumeie u
oOparumMbie peakiuuu. KoHcTaHTa paBHOBECHS.
CBolicTBa XMMHUYECKOT'O pPaBHOBECHA, MPHUHIUI
Jle - Ilartensbe.

PactBopel. PactBopel u gucnepcHsle
cucremMbl. Buapl u  pasmmunsa.  CrocoOsbl
BBIPAKCHHS KOHIIEHTpAIMH pacTBOPOB. MaccoBas
JIONI1  pacTBOPEHHOTO BeniecTBa. ModspHas
KOHIEeHTpanus. HopMmanbHas ~ KOHLIEHTpamMsl.
Tutp pactBopa. MonsibHas KOHUEHTpALUsL.
MexaHu3m 00pa3oBaHHs PacTBOPOB.

DNEKTPOIUTHYECKAS JIACCOLIUAITNS.
Huccoumnanusa OCHOBaHWM, KHUCIOT H COJIEH.
Crenenpr paucconuanuv. CHIBLHBIE W cia0Oble
anexTponautThl. KoHcTanTa auccommarnuu. 3akoH
pasbamnenus OcTBayibga. DakTOphl, BIHSIONINE
Ha CTENEHb U KOHCTaHTy Auccouuanuu. [lonstue
Oy(epHBIX pPacTBOPOB.

I'mpponutnyeckue mnpoueccel. HMoHHOE
Npou3BeAeHUE BOAbL. Bomopoanslii mokas3aTenib.
Cnydan ruzaponusa coneil. CreneHb THAPOIU3A.
Koncranra TUAPOJIN3A.. IIpouzsenenue
pPacTBOPUMOCTH.

OKHCIINTENBHO - BOCCTaHOBHUTCIIBHBIC
P€aKuu. CYH_IHOCTL OKHCJICHHA - BOCCTAHOBJICHUA.
BaxHelIne OKUCIMTCIM MW  BOCCTAHOBHTEIIU.




KoJ-Bo yacoB/popma 00yueHust
(=) (=] (=]
= = =
N = =N
(=] (=] (=]
HaumeHnoBaHue 3
aszaesa
Ne p Kparkoe coaep:kanue pasaesia
(Tembl) P aep pasi
U CIUILINHBI ~ & &
AN (9] N
o o o
N N N
MeToabl COCTaBICHUS YPaBHEHUM OKUCIUTEIBHO-
BOCCTAHOBHUTEIbHBIX peaKIui. OKBHUBAJIEHT
OKUCIUTENE M BOccTaHOBUTeNsA. Kiaccugukarus
OBP.
KowmriekcHblie COEIUHEHHUS. Teopus
CTpOCHUS KOMITJIEKCHBIX COCIUHEHHIA.
8 Homenknatypa. Tunel KOMILUICKCHBIX | 1 1
COC TUHCHHIA. Jucconumanus, KOHCTaHTa
HECTOMKOCTH.
Paznen 2 OcHOBBI OCHOBBI aHATUTHYECKOM XxumuHu IloHATHA
AHAJIATHICCKOMN [KQUECTBEHHOIO M KOJIWYECTBEHHOI'O aHaJM3a.
9 XUMHUH [paBuMeTpUYECKUN aHAmM3. THTPUMETPHYECKUI 4 4 1
aHanmn3. OCHOBHBIE TOHATHUS, CYINTHOCTH METOJA.
MCTOI{I)I HpOBCI[CHI/ISI TI/ITpI/IMCTpI/I‘ICCKOFO
apann3a. PU3HKO-XMMHUYECKHE METOBI aHAJIN3a.
HTroro 18 18 4

3.3 Coneprkanue 3aHATUN 1a00PaTOPHOTO THIA MO AUCHUILTUHBI «XUMUS (HeopraHudeckas u
AHATUTUYECKas)», CTPYKTYPUPOBAHHOE IO pa3jeiiaM C YKa3aHHEM OTBEACHHOTO Ha HHUX
KOJIMYECTBA aKaJIEMUYECKNX YaCOB U BUJIOB 3aHATHIA:

Kos-Bo yacoB/¢opma
o0y4eHuUsI
=l =] =]
Ne u Ha3BaHMe CeMHHAPOB / IPAKTHYECKUX Bua = = =
HaumeHnoBan . - oy g
3aHATHI / 1a60paTOPHBIX padoT / Tekyme | © o S
Ne ne(pasz[e;m KOJUIOKBUYMOB. Buo unnosayuonnoix gpopm ro 2
TeMbI 4 -
3anamuil. J1eMeHmol NPAKMUYECKO KOHTPO
AUCHUILTAHBI
no020moeKu Jas N o ™
N N N
o o o
N N N
Paszgen 1 BBonnoe 3amsrtue. TexHuka 0O€30IaCHOCTH U onpoc
«OCHOBEI npaBmiIa paboThl B XUMUYECKOH J1a00paTOpHH.
o0meit u | JlaboparopHoe  oGopymoBaHUe, nocyna,
HEOPraHWYECK | PEAKTUBBI. O06mue TpeboBaHUs o
Ol XUMUM» BBITIOJIHEHUIO  JTAOOpaTOpHBIX ~ paboT, UX 2 |2
opopmnennro  wu  3ammre.  CTapTOBBII
KOHTPOJIb. . OJleMeHmbl NpaKmuiecKo
no020moeKkyu —  6la0eHue  MexHUuKou
pabomwl ¢ XUMU4eckou nocyooul
DHepreTuka XUMHYECKHX MPOLIECCOB. 3amura
Omnpenenenne TemioBoro 3¢dekra peakuun nabopar | 2 | 2
(oHTampnMK  0Opa3oBaHMs BOJBI B PEAKIUU OpHOH




HaumenoBan
ue pasjiesia
(Tembl)
JUCIHUILIMHBI

Kox-Bo yacos/¢opma

00yueHHus1
Ne u Ha3BaHMe ceMHUHAPOB / MPAKTHYECKUX Bua s £ £
3aHATHH / Ta00paTOPHBIX PadoT / TeKyIle Z g §
KOJUIOKBUYMOB. Buo unnosauuonnvix gropm ro 2
3anamuil. JJ1eMeHmol NPAKMUYECKOU KOHTPO
no020moeKu as N o ™
AN N N
& | &
HEUTpaIH3aITim ). JLP.Nel Onemenmol paboThI
NpaKmuyeckou nO020MOBKU -
onpeoejieHue  Menjiomvl  paAcmeopeHus.
conu
XuMmudeckasi KHHETHKA U paBHOBECHE. 3ammra
Bsaunmogpeiicteue THoCcyib(data HaTtpus ¢ nabopar
cepHoi kucnotod. CMeleHue XUMHYECKOIO OpHOH
paBHOBECUS! B PpEaKLMU MEXIY XJIOPHUAOM paboThI
xene3a () u ponanunom xanug. CMenienue
XMMUYECKOr0 PAaBHOBECHA IpPHU H3MEHEHHHU 2 1
Xapakrepa cpensl (xucnoit WIH
menounoif). JI.P. Ne2 Onemenmol
npaKmuyeckou n0020Mo6KuU —
onpeoeiieHue CKopoCmu peakyuu
[IpakTudaeckoe 3aHsaTHE (KOHTPOIHHO- Pewenu
camocrosTenbHast paboTa) Perenue 3amay. e 3a/1a4. 2
3amuTa 1a00paTopHBIX padboT 1-2. 3amura | 2
PacTBopbL. Crioco0Ob1 BBIpaKEHUSA Sammra
KOHILIEHTpauuu pacTBOpoB. Pemenue 3anmau. nabopar
JI.P.Ne3 Onemenmol NpaKmu4ecKou OpHOH | 2 1
Nn0020MOBKU — onpeoeneHue paboTsl
KOHYEeHmpayuu pacmeopa
Honnoe paBHOBecHe U OOMEHHBIC PEaKINH B Sammmra
pacTtBopax 3jeKkTpoiuToB. [luccommanus u nabopar
HoHHOe paBHOBecue. OKpacka HHIAMKATOPOB. OopHOM
3aBUCUMOCTh CTENEHH AUCCOLMAIIMA  OT padoThI
OPUPOABI BJEKTposuTa. VOHHBIE peaKLuH.
I'mnponns coneit. OmnpeneneHue xapaxTepa 2 1
ruaponusa npu noMmomy pH — uHauKaTropHOM
Oymaru. BimsiHue pa30aBieHus Ha CTENEHb
rugposnza. Heobparumeiit rugponus. JI.P.Ned
Onemenmuvl npakmuyeckou no020MoKU —
onpeoeneHue pacmeopumocmu 6euecms
OKHCINTEIFHO-BOCCTAHOBUTENBHBIE 3amuTa
peakuuu  OkwucineHwe 0Oojee aKTUBHOTO nabopar
MeTajula ~ MOHAaMHU  MEeHee  aKTHBHOIO OpHOH
Meramna. OxuciaeHue Oonee aKTUBHBIM paboThI
HEMETa/JIOM HOHOB  MEHee AaKTHBHOTO
HEMeTaa. OxucnuTensHble  CBOHCTBa 2 1
NepMaHraHaT - HOHa B PAa3JIMUHBIX CpPeAax.
JL.P.Ne5 Onemenmul NpaKmuyeckou
n0020MOBKU -COCMasileHue ypas-
HeHutiOBP.




Kox-Bo yacos/¢opma
00y4eHHUsI
= =] =]
H Ne 1 Ha3BaHMe cCeMHMHAPOB / NPAKTHYECKHX Bun = = =
AMMEHOBAH 3aHATHH / Ta00paTOPHBIX PadoT / TeKyIle Z g g
He pasjaeJia s
Ne . ) KOJUIOKBUYMOB. Buo unnosauuonnvix gropm ro 2
TeMbI 4 .
3anamuil. JJ1eMeHmol NPAKMUYECKOU KOHTPO
AUCHMILTHHBI
no020moeKu ast N o™ ™
AN N N
o o o
N N N
[IpakTuueckoe 3aHsATHE (KOHTPOJIBHO- Pemren
caMmocTosTelbHas paboTa) Pemenue 3amauy. ne 2 |2 1
3a7a4
3ammra mabopaTopHBIX paboT 3-5. 3ammra
nabopat
P12 |2
OopHOM
paboThI
KomnoxkBuym Nel Kook
BUyM |2 |2
Paznen 2
OcHoBbI I'paBumeTpuueckuit aHaJIu3. JLP.Ne6 3amura
AHAUTUYCCKO | Dnemenmbl NpaKmMu4eckou no02omoeKu — nabopar 4 |2
1 XUMHUH onpeoeyieHue Maccos8oli 001U dleMeHma 8 OpHOH
sewecmee paboTeI
Turpumerpuveckuii  aHanmu3  (KHUCIOTHO- 3ammura
ocHoBHOe TuTpoBanue. JL.P.Ne7 Dnemenmur | mabopat s |9
NPAKMUYECKOU NOO2OMOBKU — O0CBOEHUE OpHO#
Memo008 mumpo8anus paboTs
Turpumerpudeckuii aHaIIN3 3ammura
(KOMITIIEKCOHOMETPHUIECKOE TUTPOBAHUE). nabopat
JL.P.Ne8 Onemenmol NpaKmuyeckou OpHOH |2 |2 1
N0020MOBKU — ONpeOoeleHUe HCeCmKoCmu paboTHI
8000l
[IpakTrueckoe 3aHsTHE (KOHTPOIHHO- Pemenun
caMmocTosiTeNnbHas padoTa) Pemenne 3aqay. esamau |2 |2
3amura jabopatopHbix padot Ne 6-9 3ammra | 2 | 2
KomnnmoxkBuym Ne2 KOJIJIOK 5 |9
BUYM
Hroro 36 | 36 6

3.4. ConepxaHue  CaMOCTOSITENbHOM  paboThl, oOyyaromuxcs 10
(HeopraHuveckass U aHAIUTUYECKAs)», CTPYKTYPUPOBAHHOE TIO pa3[eiaM ¢ yKa3aHHEeM OTBEICHHOTO Ha
HUX KOJIMYECTBA aKaIEMUYECKUX YaCOB U BHJIOB CAMOCTOSITEIIBHOM PabOTHI:

NUCLUIUIMHE  «XUMUA

HaumenoBaHue pasaesia
(TeMbl) TUCHUNITTHHBI

Bun camocTosiTeIbHOM paGoThI

Kox-Bo yacos/popma o0yuenust

OYHO
O4YHO
3a04YHO




N Q Q
& & &
1 | Pazgen 1 «OcHOBBI 00IIEH U IToaroroBka K ompocy. | 20 20 40
HEOPraHUYECKOU XUMUN [MonroroBka K j1a00OpaTOpHBIM
paboram. OdopmiieHrue oTdyeTa
no ngabopatopHoil  padote.
[TonroToBKa K KOJUNIOKBHYMY
2 | Pazmea 2 «OcHOBBI IMomrotoBka  k  pemienuto | 20 20 40
AHATTUTHYECKOU XUMHUUY 3aad. [ToaroroBka K
nabopaTropHoOi paborte.
Odopmiienne oTdyera.
IToaroroBka K KOJUIOKBUYMY
IMoaroroBka K 3auery 13,8 13,8 17,8
KonTakTHas paGora Ha 0,2 0,2 0,2
NMPOMEKYTOUYHYIO ATTECTANHIO,
UToro 54 54 98

4. YYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CamocTtosiTenbHass paboTa oOyyaromuxcs MO AUCHUIUIMHE «XUMHUA (HeopraHudeckas u
AHATUTHUYECKAs )» 00ECIICUNBACTCSI:

Ne pazagenia qMCHUITHHBL.
Bupa camocTosiTeIbHOM

HaumMmeHoBaHue

KoanuecTBo B
omnoamoreke /

y‘leﬁHO-MeTOHH‘IeCKI/IX MartrepuajaoB CCbLJIKA Ha
PadoThI
IBC
Paznen 1 «OcHoBbiMukpiokoBa, E. 0. O6rmas, Heopranndeckas u ananutuueckas  https://e.lanbo
o01en u|xumus : yaeonoe nmocodue / E. FO. Mukprokosa, T. M. Axmeros, |ok.com/book/
HEOPraHUYeCKOU 4. A. XapucoBa. — Kazans : KT ABM um. baymana, 2021. — 150 (177645
XUMUI» c. — Tekcr : anekTpoHHbIH // JIaHb : 371eKTpOHHO-0MOINOoTeUHas

cuctema. — URL: https://e.lanbook.com/book/177645 (nata
oOpatenusi: 24.05.2023). — Pexum noctyna: ajis aBTOpU3.
I0JIb30BATEIEH.

Xumus : yuebHoe nocodbue : B 2 yactsx / FO. B. bauHoxBatoBa, A.
B. Hymrraesa, A. 1O. Ky3uenos, H. I1. YUekaes. — [len3za : [I'AY,
2020 — YacTs 1 : Heopranuueckasi U aHaTUTHYECKAs] XUMUS —
2020. — 182 c. — Tekcr : 2yIeKTpOHHBIH // JIaHb : 3JIEKTPOHHO-
o6ubnmoreynas cuctema. — URL:
https://e.lanbook.com/book/261545 (nara obparmenus:
14.06.2023). — Pesxum q0CTyma: sl aBTOPU3. TOJIb30BaTeNei.

https://e.lanbo
ok.com/book/
261545

Jlapuukuna, H. V. Heopranuueckas xumus : yuebHoe nocooue /
H. U. Jlapuukuna. — HoBocubupck : HI'TY, 2021. — 83 ¢. —
ISBN 978-5-7782-4438-2. — TekcT : 31eKTpoHHbIH // JIaHb :
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5. ®OHJ] OLIEHOYHBIX CPEJACTB JUISI IPOBEJEHUS TPOMEKYTOUYHOM

ATTECTAIIMA

5.1 [lepevyeHb KOMMeTeHHNMii ¢ yKa3aHMeM 3TamnoB uX (opMHpOBaHHUSI B Ipolecce

OCBOEHHSI 00pPa30BaTeIbLHOI MPOrPaMMBbI

Kon Conepxanune | Hanmenosanu B pesysbrare u3ydeHus yd4eOHOM JUCIUTUIAHBI
KOMIIETE€ | KOMIETEHIU | € MHAMKATOpa 00yJaromuecs JOJKHBL:

HIIUN / U (uam ee JIOCTHKCHHS

Wnpukar | yacTtn) KOMIIETEHIINN

op Il 5Tan
JOCTHKE | >ran Il oTan HagpIk u (mmn)
HUS 3HaTh YmMmetn OTIBIT
KOMIIETE JICSITEIIEHOCTH
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 3HaTb Ymerb OITTBIT
KOMIIETE JeATETTbHOCTH
HIOIMH
OIIK- Cnocoben | Hcnonb3yer - KpaTKHue - -
4/OlIK- | obocHOBbIBA B UCTOPUYECKUE HOJArOTOBUTH | OLPENENSATh U
4.2 Te 1 HpO(beCCIfOH CBEJICHUS O pPa3BUTUU | U MPOBECTU | PACCUUTHIBATH
peann30BBIB JIBHOM .
XUMUH, poib | xumuueckuii | pH
aTh B JESITEIbHOCT .
npodeccro | u ocHoBmpie | POCCHHACKHX YUEHBIX B | OKCIIEDHMEHT | PacTBOPOB;
HATLLOM eCTECTBEHHE! | PA3BUTHH 3TOH HAYKH; 1o HaIpaBlICeHUE
JEATENBLHOC e, - CBOICTBa M3YYEHUIO peaKImii;
™ GHONOTHYEeCK | BAXKHCUIINX  KIACCOB | cBOMCTB paccUuTHIBATH
COBPEMEHH | Me OHATHs | COCAMHEHNH B | coemmuenmit; | kommdecTBeH
13(S 3aBUCHUMOCTHU oT - mpo | 1o
TEXHOJIOTHUH CTPOCHUS; METO/IBI
c BBIICIICHMS, ggﬂgggm CONICpKaHNC
HCIO0JIb30Ba OUYHUCTKH.COBPEMEHHYIO pefym,TaT};B PacTBOPCHHOr
HUEM MO/JIEJIb CTPOCHUS SKCTICPHMEHT O  BeILEeCTBa,
npubOpHO- aToMa; XUMUYECKHE | © - oy, | CKOPOCTH
MHCTPYMCHT SJIEMEHTBI u X x B | XMMHYECKUX
IBHOI COCHMHCHHA, CpaBHEHUHU C | PEAKIMH U MX
Gasti n PCAKIIIOMHYIO _ | IMTEpaTypHBI | HANPaBJIEHHO
HUCIIOJIB30BA CIIOCOOHOCTE BEIIECTB; M IAHHBIME | o
Tb HEPUOIUTIECKYIO '
OCHOBHLIE CUCTEMY DJJIEMEHTOB B HCIIOJIb30BAaTh
€CTECTBEHH CBETE CTPOEHHMS aToMa, HEOOXO/TUMBbIE
BI€, KHCIIOTHO-OCHOBHEIE H npubopsl  H
ouosiornuec OKHCIIUTEIBHO- nabopaTopHoe
KHE U BOCCTaHOBUTEIILHBIC 00opyI0BaHH
npodeccro CBOMCTBA BEIIECTB, € IIpH
HaJIbHBIE XUMHUYECKYIO CBS3b; HPOBCACHUHN
MOHATHS, a XUMHYECKUE CUCTEMBI; HACCJIICTIOBAHNA
TaKxe JIMCTIEPCHBIE CUCTEMBI 1 i,
METO/JIbI TIPH UX  KJIaccu(UKauuio;
pereHuH XUMHUYECKYIO
obemnpoge TEPMOJIUHAMUKY u
CCHOHAITbHBI KUHETHKY.
X 3a7a4

5.2 Onucanue noka3areJsieid U KpUTEPUEB OLIEHMBAHUS KOMIETEHIMIT HA Pa3IMYHbIX
jramnax ux (popMupoBaHUsA, ONIMCAHHE LKA OLlCHUBAHUA
5.2.1 OnucaHue MKAJIbI OlleHUBAHUS C()OPMHUPOBAHHOCTH KOMIETEHIMIi
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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 KOHTPOJILHBIE 32IaHNUSI HJIH HHbIE MaTePHaJIbl, HE00X0IUMBbIE JIJIsI
OLICHKH 3HAHUI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XaPAKTEPU3YIOIINX

Tanbl GOPMHUPOBAHNS KOMIIETEHIMH B Npoliecce 0CBOEHHUs 00pa30BaTEeILHON MPOrPaMMbl

5.3.1. Bonpocsl Kk Kos10kBHYyMYy Nel:

1. OCHOBHbBIE 3aKOHBI XUMUH.

2. Kitaccpl HeopraHu4eckux COeIMHEHHM.

3. Knaccugukaius XuMHUecKuX peakiui.

4, CriocoObI MOTy4eHUs COJICH.

S. 3aKOH SKBUBAJIEHTOB. DKBUBAJICHT BEILIECTBA.

6. KBanTtoBbIe yncna.

7. ITpaBuia u NOPSIIOK 3aNOTHEHUS SJIEKTPOHHBIX OpOUTaIEeH.
8. OcobeHnHocTy cTpoeHus S,p,d SIeMeHTOB.

9. [lepuonnueckuii 3aK0H U IEPUOTUYECKAsI CHCTEMA.

10. OcHoBHble NOHATUSA. TernnoBol A3(HEeKT XUMHUUECKUX PEeaKIIHM.
11.  VYcnoBus npoTekaHus XUMHUECKUX peakuuil. [IepBoe Hauano TepMOANHAMUKHY.
12. DOHTaJbIHNS.

13. Durponus. Bropoe Hauyana TepMOANHAMUKH.

14. Oueprus ['nb6ca.

15.  Tlonsrue kuHeTHKH. CKOPOCTh XMMUYECKUX PEaKIHil.

16. Xumuueckoe paBHoBecHue. KoHCcTaHTa paBHOBECHS.

17.  Tlpasuno Baut-rodda.

18.  Ilpuanun Jle-maremnse.

19.  Karanus.

20.  VYcioBus NpOTEKaHUS XUMHUYECKUX PEAKITHA.

21. Bwuabl pacTBOpOB.

22. Bwunsl cuctem.

23. MounsipHas KOHIIEHTpaLusl.

24. HopwmanbHas KOHIICHTpPAITHUSI.

25. IlpoueHTHast KOHIIEHTpALHUs.
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26. 3axoH pa3bamieHus OcTBaibaA.

27. Teopus JIptouca.

28. (CnalOble ¥ CHIIbHBIC AJICKTPOJIUTHIL.

29. Knaccudukaius 31eKTPOIUTOB.

30. Bwuabl KOMIUIEKCHBIX COSTUHEHUH.

31. TloHsATHE ¥ HOMEHKJIATypa KOMIUIEKCHBIX COSIMHEHHIA.
32. TloHsTHE OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX TIPOIECCOB.
33. Teopus OBP.

34. Meron nomypeakiuu.

35.  MeTo 3IeKTPOHHO-HOHHOTO OajlaHca.

36. CTpocHHE KOMITJICKCHBIX COSAMHCHHM.

37. T'mnponus coneit

38.  Bunsl ruaponmsa.

39. KoncranTa rujaposmsa.

40. BoaopoHBIii MOKa3aTeab paCTBOPOB.

3agaun K KoJIOKBHYMY Nel:

N2 )+3H2 n=2NH3().+Q B kxakom HampaBieHHH U MOYEMY CMECTHUTCSI paBHOBECHE B
JAHHOM peakLuu MpH NOHM)KEHUU JaBJICHUS, YBEIMUYEHUHM KOHLIEHTPALMM aMMHaKa,
MOBBILIEHUH TEMIIEPATYPHI.

Omnpenenure 00BbEM BBIJEIUBIIEIOCS BOAOPOJA IpPU B3aUMOJEHCTBHM LIMHKA C
COJISHOM KHMCIIOTOM INpU HOPMAaJIbHBIX YCJOBMSIX, €ClM B peakuuto Bcrymwio 100r
MeTajuIa.

HanummTe moyiHyro 3JeKTPOHHYIO (OPMYITY, pacHpeAesUTe BaJCHTHBIC SJIEKTPOHBI
[0 KBAHTOBBIM siueiikaM, YKaXKUT€ BO3MOJKHbBIE CTENEHU OKHUCICHUS, OKCHUJBbI,
TUAPUABI, THAPOKCUABI, KUCIOTHI U COJIM JuIsl aemeHTa Ne 83

OcymectBute nenouky npepameHuii: No—NH3—NH;OH—H20-H202, Ypasuenus
MIpe/ICTaBbTE B MOJIEKYJIIPHON U MOHHOM (popMe, Ha30BUTE COJIH.

VYkaxure, Kakas U3 peakiuidl OyJeT MpoTeKaTh MPU CTAHJAPTHBIX YCIOBUSX IOJIHEE:
OKHCIIEHHE Kene3a 10 okcuaa kenesa |l mim okcuna xenesa lll.

Hanummure ypaBHEHUs HIHCCOLMALMM CIEAYIOIIMX COEAWHEHHUH, HA30BUTE UX:
As(OH)3, H3PO4 , NH3 NH4OH, H20, H20,, KFeO, ,KNO:s.

[Ton6epure k03(h(HUIMEHTH B YpaBHEHUSX OKUCIHUTEIBHO - BOCCTAHOBMTEIBHOM
peakiuu  metojgoMm monypeaknuid  :Se+KOH=K,SeOs+K,Se+H,O. Ha ocHoBe
MOTEHIMAJIOB nonypeakiuil paccuntaiire 3/1C cucremsl, sHeprus ['ud6ca u caenaiite
BBIBOJI O HAIIPaBJICHUU MIPOTEKAHUS PEAKIIUH MPU CTAHJAPTHBIX YCIOBHSIX.
IIpouenTtHas koHueHTpauus 200 M1 pacTBopa coystHOM KUCIOTHl 10% ¢ TUIOTHOCTBIO
1,15 r/min. Onipenenute MOJISIPHYIO KOHIICHTPAIIMIO PacTBOpA.

Ha ocHOBaHMM KOHCTAaHT yCTOMYMBOCTH KOMIUIEKCHBIX COSAMHEHHUN CIENIANTE BBIA0OJ
0 HarpaBieHnH npotekanns peakimu: {Fe(CN)g}¥+Cd?*=.......

10. PaccumuTaii pH pactBOpa rumpokapOoHaTa Kanusi, e€clii KOHLeHTpaius uoHoB OH”
0,0003 moJB/m.

KoanoxkBuym 2
AHATUTHYECKAs] XUMHA

Teoperuuyeckue BONpochl
Kakoilt meTo aHanm3a Ha3bIBaeTCA «TpaBUMETpUUECKUMY. [IpenmyniecTa 1 HE1OCTaTKH
[IpuBeaure npumeps! npumeHeHre ' MA B uiieBoi NpOMBIIUIEHHOCTH.
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3. Uro Ttakoe ocaxngaemas ¢opma? Kakue OCHOBHBIE TpeOOBaHUS MPEIBSABISAIOTCS K
ocaxxmaemoit popme?

4.  Yrto Takoe MNpakTUYECKH NoJHOe ocaxiacHue? Kakume morepw ocagka JONYyCTUMBI B
KOJIMYECTBEHHOM aHaiu3e?

5. B Bumae kakoro coemunenus - BaCO3, BaC,Os umum BaSOs - Gonee uenecooOpa3Ho
OCaXIaTh HOHBI OapHs C LETbI0 KOJIMYECTBEHHOTO IPaBUMETPUIECKOTO OTPEICTICHUS?

6. Kakum TpeOoBaHUSIM JOHKHA YIOBICTBOPATH TpaBUMETpUYEcKas opMa oca

7. Kakwue mporecchl IpOUCXOIST MIPH CO3PEBAaHUH KPUCTAILTUIECKOTO OcaaKa?

8.  OxapaxTepusyiTe YCIOBUS OCAKICHHS KPUCTAIMYECKOTO OCAIKA.

9. OxapakTepu3yiTe YCIOBUS OCAKICHUS aMOPPHBIX OCAIKOB.

10.  Yro rakoe koarynsmnus, nentuzanua? Kakue ycnoBus obecneunBaroT NOTYYSHHUE XOPOIIO
¢bunpTpyemoro amophHoOro ocaaka?

11. Kakum  TpeGoBaHMAM  JOJDKHBI  YIOBJIETBOPATH  PEAKLUUH,  HCIOJIb3yEeMble B
IpaBUMETPHYECKOM aHan3e?

12.  Yro takoe 6e3301bHBIN GriibTp. [Iporieccs! GuibTpoBaHUS U TPOMBIBAHUS OCAIKOB.

13.  CnocoObl NPUTOTOBJICHUS THTPOBAHHBIX (CTAHIAAPTHBIX) PACTBOPOB.

14. Kiaccudukamus METOI0B THTPUMETPUICSCKOTO aHAIIH3A.

15. MeToapl TUTPOBAHMSL.

16. Pacuersl B THTPUMETPHYECKOM aHAIN3E.

17. Yro takoe pabounii pacTBOp (cTaHAapTHBIN)? YTO TaKOe MPUTOTOBICHHBIN M YCTAHOBIICHHBIH
pacTBOphI?

18. Uro Ttakoe THTpoBaHWEe? BuIbI TUTPUMETPUYECKUX ONpEICICHHIA: MpsMOe, OOpaTHOE,
KOCBEHHOE.

19. UYrorakoe TOUYKa SKBHBAJCHTHOCTU U Kak e€ onpenensith? CrocoObl 0OHAPYKEHUSI KOHEUHOM
TOYKHA (TOYKH ODKBUBAICHTHOCTH) TUTPOBaHHS. BBIOOp KHCIOTHO-OCHOBHBIX HHIMKATOPOB.
PaBHOBecuss B pacTBOpax HMHIMKATOpoB. KOHCTAaHTa NIUCCOIMAIIMA WHIUKATOPOB, WHTEPBAI
nepexoja OKPacKH.

20. Kakue mpuMEHSOTCS CITOCOOBI BBIPAXKCHHS KOHIICHTPAILIMH paCTBOPOB B 00bEMHOM aHAIIN3e

Ilepeuens 32124 ¥ ynpakHeHH it
Paccuutath ¢aktop nepecuera «F» BecoBoit hopmel Fe2 Oz Ha xeneso.
Paccuurars aktop mepecuera «F» Becoroit popmbr MgCOs3 Ha Marawmid.
Paccuurtats (axrop nepecuyera «F» BecoBoit popmbl SiO2 Ha KpeMHUiA.
Paccuurate paktop nepecuera «F» BecoBoit hopmbr AgBruaa cepedpo.
Paccuurats (axrop nepecyera «F» BecoBoit hopmbr PhSO4 Ha cBuHel.
Paccuurare hakTop mepecuera «F» Becoroii popmbr BaCO3z Ha Gapwuii.
Paccuutats ¢akrop nepecuera «F» BecoBoit popmbr CaO Ha XI0pu] KalbIHsl.
Paccuurare akTop mepecuera «F» BecoBoit hopmbl Fe,03 Ha Fe30a.
Paccuutats ¢pakrop nepecuera "F" BecoBoii hopmer ZnO Ha ZnS.

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

. BnaxxHOCTh MyKHM, 3a HCKJIIOUEHHEM COEBOM, He JoJDkHa mpeBblmarh 15%. Omnpenenute
BJIQKHOCTh MYKH ¥ C/I€TaliTe BBIBOJ O €€ MPHUTOJHOCTH, €CITU U3BECTHBI CIEIYIONINE TaHHbBIE:
Macca myctoro Orokca — 19,4613 1, macca Grokca ¢ Mykoi A0 BeicymmBaHus — 24,5748 1,
Macca OroKca ¢ MyKOH 1mociie BeICymuBanus -24,2218

12. Tutp pactBopa cepHoil Kuciotel paeH 0,00490 r/mu. BbIYMCIUTH MOJSPHYIO

CoNoOARWNE

P
= O

KOHLEHTPALUIO U HOPMAJIIBHOCTh PacTBOPA CEPHOM KUCIIOTHI.

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

14. Tutp pactBopa HCI paBen 0,00730 r/miu. BbUHCIHTH MOJSPHYIO KOHICHTPAIHIO
pactBopa u tTutp Na;O noHCI.
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15. BeUMCIUTE MOJISIPHYIO KOHIEHTPALIMIO a30THOW KUCIIOTHI, €ciik Ha TuTpoBanue 0,2500 r
Na2CO3 nomwto 20,50 mi1 3TOr0 pacTaopa.

16. BbluucauTh MOJSPHYIO KOHIIEHTPALMIO pacTBOpa COJISHOM KHCIOTHI, €CIIM Ha
tutpoBanue 15,0 mu ero momwio 10,0 M 0,3 M pactBopa NaOH.

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

18. Berumcaute tuTp pacrBopa HCI, ecnmu ma turpoBanue 10,00mMa ero mormwio 12w
pactBopa NaOH ¢ tutpom 0,00400 r/m.

19. BbluncnuTh MOJSpHYIO KOHIEHTpanuio u TuTp pactBopa HNOg3 ecnu Ha TUTpoBaHHe
15,00mu ero pacxomyercs 10,00mm 0,1 M pactBopa KOH.

20. Ha tutpoBanue 15,00mapactBopa Ba(OH)2 pacxoayercs 15,00ma 0,2M pactopa HCI.
Berurciants HopManbHOCTE U TUTP pactBopa Ba(OH): .

21. 25,00 mn pactBOpa yKCycHOM KucioThl HeWTpamuzoBainu 20,00 ma 0,15M pactBopa
KOH. Bprancantb MOJISIPHOCTD U TUTP YKCYCHOM KHCIIOTA.

22. Beriuuciuts pH pactBopa, Moay4eHHOTO MPU TUTPOBAHMM B MOMEHT, Korja k 20,00 miu
0,2M pactBopa coyistHOM KUCIOThI gooaBuan 17,00 M 0,15M pactBopa NaOH.

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

24. Bpruucnuth pH pactBopa, moJyu4e€HHOro NMpU TUTPOBAHUM B MOMEHT, koraa k 20,00 mu
0,2M pactBopa coinsiHoi KucaoTsl go6asuu 20,00 M 0,2M pactBopa NH4OH.

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

26. Berunciuth pH pacTBopa, MOJy4€HHOIO MPU TUTPOBAHMM B MOMEHT, Kornaa kK 20,00 mu
0,1M pactBopa ykcycHoit kucinotsl gooasuiu 20,00 mi 0,1M pactBopa NaOH.

27. Beruncnuth pH pactBopa, MOJy4E€HHOIO IPU TUTPOBAHUU B MOMEHT, korja kK 10,00 mau
0,2M pactBopa NH4OH no6asuu 10,00 mi 0,1 M pactsopa HCI.

28. Berunciuth pH pactBopa, MOJy4€HHOIO IPU TUTPOBAHUU B MOMEHT, korja kK 10,00 mn
0,2M pacrBopa NH4OH no6asusu 20,00 mu 0,1 M pacreopa HCI.

5.3.2. Bonipocs! k 3a4ery.

OIIK - 4/0OIIK-4.2

3HaHMe: KpaTKHe HCTOPHMYECKHE CBeJICHHs] O Ppa3BUTHH XHMHH, POJIb
POCCHMCKHX YYEHBbIX B Pa3BUTHM JTOH HAYKH;CBOMCTBA BaKHEHIIHUX KJAaCCOB
COCJMHEHMH B 3aBHCHMOCTHM OT CTPOCHHUA; MeTObI BbLICJICHHS,
OYHCTKU.COBPEMEHHYI0O MOJe/]Ib CTPOCHHS AaTOMAa; XHMHYECKHe JJIeMEHThl U HX
COCIMHEHHUsSI; PEAKUHOHHYI0 CIIOCOOHOCTH BeEUIECTB; IEPHOAUYECKYI0 CHCTEMY
3JIEMEHTOB B CBeTe€ CTPOEHHMSs aTOMa, KHCJIOTHO-OCHOBHbIE M OKHCJIUTEIbLHO-
BOCCTAHOBHMTEJbHbIEC CBOMCTBA BelIECTB, XUMHUYECKYI0 CBSI3b; XMMHYECKHE CHCTEMbI;
AMCIEPCHbIE CHCTEMBI M HX KJIACCHPUKALNMIO; XHMHUYECKYH) TEPMOAUHAMHUKY H
KHHETHKY.
Kunerunka, moHsTHe, MOMEHTAIIBHASI CKOPOCT.
Meron nonypeakuuii.
3aKOH PKBUBAJIEHTOB, IOHATHE SKBUBAJICHTA.
TemnnoBoit 3¢ (hekT XUMHUUECKUX PEaKIIUN.

Bunn KOMIIJIEKCHBIX COSTMHEHNHT
Hcropust pazBuTus XUMHH.

coarwNE
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DHTponus.
Homenkiatypa KOMIUIEKCHBIX COEAUHEHHI.
[Mpuamun Baat-I'odda.

. OKBUBAJICHT COJIA, OCHOBaHM, KUCIIOTBI.

. Meron MOJIeKyIsIpHBIX OpOUTATIEH.

. CTpoeHne KOMIIEKCHBIX COEIUHEHUM.

. MeTton 311eKTpOHHO-MOHHOTO OaJuIaHca.

. Ilopsiiok 3an0JIHEeHNs IIEKTPOHHBIX OpOUTaNIEH.
. Bonopoanslil nokasarenab pacTBOPOB

. OcoOEHHOCTH CTPOCHHS AaTOMOB (-2JIEMEHTOB.
. [Ipunnun Jle-llarense.

. Metonb! onpeaenenust pH cpessl.

. Buapr xuMuaeckon cBS3H.

. Teopusa OBP.

. XMMHUYECKOE paBHOBECHE

. Kitaccpl HEOpraHMYECKUX COEIMHEHUMN.

. DHTAJIBNHS.

. Knaccugukanus KOMIUIEKCHBIX CO€AMHEHU

. Oueprust ['mb6ca.

. Bunel runponusa.

. Bmusinue cpenpl Ha nporekanue OBP.

. Busipl KOHLIEHTpanuii.

. YCI0BUS IPOTEKAHUS XUMUYECKUX PEAKLIUN.

. IIpaBmiio Xynna, npasuiio KinedkoBckoro.

. Bomoponnas u metaminueckast CBs3b.

. Teopus 371€KTPOIUTHYECKON TUCCOLUALINH.

. OCOOECHOHOCTH CTPOCHHS ATOMOB P-3JIEMEHTOB
. ucconuanys, KOHCTaHTa JUCCOLMALINN.

. 'mpaponus, KOHCTaHTa THIPOJIN3A.

. IlepBbIil 3aKOH TEPMOJAVHAMUKH.

. [lepnonnueckas cucrema J.M1.Menneneesa.

. Bunsl cosent.

. KoHCTaHTa yCTOMYNBOCTH KOMIUIEKCHOTO MOHA.
. Ipunun Bant-T'odda, cocTosiHue paBHOBECHS.
. ClocoObI MOMy4YeHUs: COJICH.

. KoBasnieHTHas 1 MOHHas CBA3b

. DNeKTpoHbIN noTeHua, ypaBuenue Hepucera.
. Knaccugukanumn xumMuyeckux peakiuii

. Kucnoponuble coennnenus azora, y1o0opeHusl.
. I'mpponus, crynenu ruaponusa, pH comnen.

. S,p,d a1eMeHTBI, 001IHe XapaKTEPUCTUKH.

. Bonopoansie coeguHeHus a3ora.

. KecTtkocTb BOJIbI, BUABI, METOABI YCTPAHEHHUS.
. CMeleHne XMMHUYECKOTO PaBHOBECHS.

. Kucnopousle coennHeHus1 cepel.

. Knaccugukanus Xumruueckux peakiui.

. [Ipon3BeneHne pacTBOPUMOCTH.

. CKOpOCTh XMMHUYECKOHN PEaKLINH.

. Bujipl 251€KTpOIUTOB.

. Buapl koHLIEHTpauii.

. Bropoe Hauano tepmMoiMHAMUKH
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Ymenue
MOArOTOBHTbH M MPOBECTH XMMHYECKHi IKCHEPHMEHT 10 H3YYeHHI0 CBOWCTB COeIMHEHMIi;
NpoBOAUTH 06p360TKy PE3YJbTATOB 3KCIEPUMEHTA U OUCHHUTHb UX B CPABHCHHH C JIMTEPATYPHBIMU
JAAHHBIMMU]
Hasbik
ompefeJsATh W paccuuTbiBaTh PH pacTBOpOB; HampaB/ieHHMe peakKNuii; PacCYUTHIBATH
KOJINYECTBEHHO CO/IeP/KaHHe PACTBOPEHHOI0 BelIeCTBAa, CKOPOCTb XMMHYECKHX peakuuii M HX
HANIPABJIEHHOCTb, MCMNOJL30BATH He00XoAUMble NPUOOPBI M JiadopaTopHoe o0OpyIOBaHHWe TIPH
NMPOBeJIeHNH UCCIe0BAHUI,
OnbIT e TeJJbHOCTH
0 MeEToaax M IpueMax paﬁOTbI o HU3Yy4YCHUIO CBOMCTB BeIIECTB YMETb B3BCIIUBATD,
TUTPOBaTh, MOJbL30BATHLCSI NHUNETKAMH, NpUOOpaMu (PU3HMKO-XMMHUYECKOT0 aHA/INW3a; padoThl B
XHMHYeCKOM ﬂaﬁopaToplm, C arpeCCMBHbIMH XUMH4YE€CKHUMMU BelIECTBAMMU - KUCJIO0TaMH, 1IeJ104YaMH,
AAOBUTBIMHU BellleCTBaAMMU.
58. Kakoii MeTo/1 aHani3a Ha3bIBACTCsl «TpaBUMETpHUecKUM». [IpenmyIecTBa 1 HEJOCTaTKH
59. IpuBenuTe mpumepsl npuMeHeHre [ MA B NIUIIEBOI MPOMBITIIEHHOCTH.
60. Yro Takoe ocaxmgaemas ¢opma? Kakue OCHOBHBIE TpeOOBAaHUS NPEIBSBISIOTCA K
ocaxxaeMoit hopme?
61.Yro Takoe mpakTH4YecKW moiHOE ocaxneHue? Kakme moTepu ocajka JOMYyCTUMBI B
KOJIMYECTBEHHOM aHanu3e?
62. B Bunme kakoro coexmHenus - BaCO3, BaC;Os umu BaSOs4 - Gosee nemecoobpaszHo
OcaXkaaTh MOHBI 0apHus ¢ LEIbI0 KOJIMYECTBEHHOTO IPaBUMETPUYECKOTO onpeieeHus?
63. Kakum TpeGoBaHUAM 10JKHA YIOBIETBOPSITH IpaBUMETpHUECcKas popma oca
64. Kakue mporecchl MpOUCXOIAT PU CO3PEBAHUN KPUCTAITMUECKOTO ocaaKa’?
65. OxapakTepu3yiTe ycloBUS OCaXACHUS KPUCTAIIIMYECKOIO OCaIKa.
66. OxapakTepu3yiTe YCIOBHS OCAKICHUS aMOP(PHBIX OCAKOB.
67. Uro Takoe koarynauus, nentuszauus? Kakue ycnoBus o0ecnedyMBalOT IMOIy4YEHUE
XOpomIo GuIbTpyeMoro aMmoppHoOro ocaaxa?
68. Kakum  TpeOoBaHUSAM  JOJDKHBI  YAOBJETBOPSATH  PEAKLIMH,  MCIOJIb3yEeMble B
IrpaBUMETPUUECKOM aHaIu3e?
69. Yto Takoe 6e3301bHbIN QuiabTp. [Iponecchl puabTpoBaHUS U TPOMBIBAHUS OCATIKOB.
70. CriocoObI TPUTOTOBIICHHUSI THTPOBAHHBIX (CTaHIAPTHBIX) PACTBOPOB.
71. Knaccugukanus METo/10B THTPUMETPHUYECKOTO aHAITH3A.
72. MeTobl THTPOBAHUSL.
73. PacueTsl B THTPUMETPUYECKOM aHAITU3E.
74.Yto Takoe pabounii pactBOop (craHmaptHbIi)? UYTo Takoe MNPUTOTOBICHHBIH H
YCTaHOBJIEHHBIN pacTBOPHI?
75.Yto Takoe TuTpoBaHuEe? BHIBl TUTPUMETPUYECKUX ONpPEIEICHUN: TpsiMoe, 0OpaTHoOE,
KOCBEHHOE.
76.Yrto Takoe TOYKAa JKBUBAICHTHOCTH M Kak e€ ompenensatb? CrnocoObl OOHapyKEHHS
KOHEYHOW TOYKM (TOYKM HKBUBAJIEHTHOCTH) TUTPOBaHMs. BBIOOpP KHCIOTHO-OCHOBHBIX
uHauKaTopoB. PaBHOBecuss B pacTBopax MHAuMKaTtopoB. KoHcranTa aucconumanuu
MHIMKAaTOPOB, NHTEPBAJI IEPEX0/Ia OKPACKH.
77. Kakue TNPUMEHSIOTCS CMOCOOBI BBIPAKEHUS KOHIIGHTpPAIUA pPacTBOPOB B OOBEMHOM
aHaims3e

OueHoYHbIe CPEACTBA 3AKPBITOI0 U OTKPBITOI0 THIIA JJIsI eJlell TeKyero KOHTPoJIs U
NMPOMEKYTOYHOM aTTeCTAlUN
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OIIK — 4 Cnoco0eH 000CHOBBIBATH H PeAJIN30BbIBATH B NPO()eCCHOHATBHOM AeATEIbHOCTH
COBpeMEHHbIe TEXHOJOTMH € UCNO0JIb30BaAHNEM MPUOOPHO-UHCTPYMEHTAJIbHOI 0a3bl U
HCIIO0JIb30BATh OCHOBHBIE eCTeCTBeHHbIe, 0M0JIOTHYecKHe U MPodecCHOHATbHBIC IOHATHS, a
TaK:Ke MeTO/AbI NPHU pelieHuH 00menpodeccuoHaIbHBIX 3124

OIIK — 4.2 Ucnionb3yeT B IpoecCHOHAIbLHON ACITEIIPHOCTH OCHOBHBIC €CTECTBECHHBIE,
OMOJIOTUYECKHE TIOHATUS

Tum 3agaHuii: 3aKpbITHIA

BapuanTt 3aganus 1.

ABTOpPOM 3aK0HA COXPAHCHMS MACChI BEIICCTB SBJISCTCS. ..
1. ABoraapo

2. MenpeneeB

3. JlJomoHOCOB

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

[IpaBuiibHbIM OTBET: 4

Tun 3aganHuii: 3aKpbITHINA

Bapuant 3amanus 3.

YTo Takoe MOJib...

1. YcnoBHBIH 3apsig aTOMa B COEAMHEHUU.

2. O0ObeM, 3aHMMAEMbIii OJHUM SKBHUBAJICHTOM Ta3a.

3. Haumensbmias yacTrila XMUMAYECKOTO 3JIEMEHTA, COXPaHSIOIIas BCEro €ro CBOMCTRA.

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

[IpaBuibHbIN OTBET: 4

Tum 3agaHuii: 3aKpbITBINA

Bapuant 3ananus 4.

OxkBuBaneHTHag Macca xJyiopa B coeanHennd KCl cocTaBiser...
1.71

2.6,8

3.355

4,11,85

[IpaBunbHBIN OTBET: 3

Tun 3a7aHunii: 3aKpBITHINA

Bapuanr 3ananus 5.

Kakoii 06beM 3aHUMaeT OJMH MOJIb BOJOPO/1a IPY HOPMAIbHbBIX YCIOBUSX...
I.1m
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2. 22,4 n.

3.22,4 M.

4. 2,24 n
[IpaBuibHBIN OTBET: 2

Tun 3aganuii: OTKPBITHIN

Bapuant 3ananus 6.

N3 npeuioKeHHOTo MepeyHs BEIIECTB BIOEPUTE BEIIECTBA, MEXITY KOTOPHIMU BO3MOYKHA PEAKIIUS
HMOHHOTO OOMeHa. 3aluIuTe MOJEKYISIPHOEe, MOJTHOE M COKPAIIEHHOE MOHHOE YPAaBHEHHS ITOU
pPEaKIMKU C Y9acTHEeM BBIOPAHHBIX BemiecTB. JUisl BBINOJHEHMS 3aJIaHUS WCIIOIB3YHTE CIACAYIOIINMA
IIePEYCHb BEIECTB: MIePMaHraHaT KaJIusl, THAPOKAPOOHAT Kaaus, cylnbhUT HATpus, cyiabdar Oapus,
TUAPOKCHJT Kausl. JIONyCcTUMO 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 3a7aHuii: OTKPBITHIN

Bapuanr 3ananus 7.

Hcnoap3yst METOI DJIEKTPOHHOIO 0aaHca, COCTABLTE YPaBHEHHE PEAKLIMI
NO2+P,03+.....=NO+KoHPOq4+.....

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
Bapuanr 3ananus 8.
Kenezo coxrim B xjope. I1oaydeHHYIO colib TO0OaBUWINM K pacTBOpPY KapOoHATa HATPUs, IPU 3TOM
BBITAJI _OYpHIA OCaJOK. DTOT 0CagoK OTGhOUILTPOBAINA W NpoKaauiau. [loaydeHHOE BEIIECCTBO
PACTBOPHIJIM B HOJIOBOJAOPOJHOM KHCI0Te. HanuimTe ypaBHEHUS Y€ThIPEX ONUCAHHBIX PEAKIIHIA. ..
IIpaBUIIBHBIN OTBET:

1. 2Fe + 3Cl, = 2FeCls

2. 2FeCls + 3Na2CO3 + 3H,0 = 2Fe(OH)3 + 6NaCl + 3CO-

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

4, Fey03+ 6HI =2Felz + 12 + 3H20

Tum 3agaHuii: OTKPBITBINA

Bapuant 3amanus 9.

- METOJI, OCHOBAaHHBI/ Ha MCIIOJIb30BAHUM PEAKINil 00pa3oBaHUsl KOMIUJIEKCOHATOB
- KOMIUJIEKCHBIX COE€JIMHEHUN KaTHOHOB METAJUIOB C KOMIUIEKCOHAMH. [[1s1 onpeneneHnss KOHEeYHOH
TOYKH TUTPOBAHMS HCHOJB3YIOT METAIUIOXPOMHBIE WHIAMKATOPHl WJIM OPraHUYECKHE BEILECTBA,
oOpa3syromue OKpaieHHbIe KOMIUIEKCHI ¢ KATHOHAMH OTIPEACIIIEMBIX METAIIOB.

[IpaBuibHBIN OTBET: KOMILUIEKCOHOMETPUUYECKOE TUTPOBAHUE.

Tum 3agaHuii: OTKPBITHINA

Bapwuant 3aganus 10.

Hcnoap3yst METOI DJIEKTPOHHOIO Oaganca, COCTABLTE YPaBHEHHE PEAKIIMI
NO+KCIO+....=KNO3+KClI+.....Onpeaeante OKHUCIUTENIh H BOCCTAHOBUTED.
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IIpaBUIIBHBIN OTBET:

CI** +2e — CI*! | 3 peaxmus BoccTanoBeHMS
N*2 —3e —» N*° | 2 peaxuusi OKMCIICHHs
okucaurens Cl, Bocctanosurens N

Tun 3aganuii: OTKPBITHIN

Bapuant 3ananus 11.

— OJWH M3 JJICKTPOXMMHUYECKHUX METOJOB aHAJIN3a, OCHOBAHHBIH Ha HM3MEPCHUH
AJEKTPUYECKOTO 3aps/ia, KOTOPBIA MPOXOAUT Uepe3 DICKTPONHU3EP NPHU DICKTPOXUMHUUYECKUX
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIHMsIX Ha pabodem »siekrpoxae. l[lorenmman pabouero
3JEKTPOJIa MIPU KYJIOHOMETPUH OTIUYAETCS OT

[IpaBUIBEHBIN OTBET: KYJIOHOMETPHS.

Tun 3aganuii: OTKPBITHIN

Bapuant 3ananus 12.

Hexotopoe konuuecTBO cyiabbHaa IUMHKA pasaeqwiad Ha ase yacth. OOHy M3 HHX 00paboTanu
pa30aBICHHONM CEPHOM KMCIOTOM, a APYTYIO HOABEPINIM 00KHUI'Y Ha Bo3ayxe. [Ipu B3auMOICHCTBUM
BBIIEIMBIINXCA  Ta30B _ 00pa30BajioCh  IPOCTOE  BEHIECTBO. ITO  BEIIECTBO HAIpPeEId  C
KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTOM, MPUYEM BbLIEIMJICS OYPBIH Ias.

Hanummre ypaBHEHHS YEThIPEX ONMMCAHHBLIX PECAKIMH.

[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 3ampanus 13.

Cmemamu 300r pactBopa cyibbara kanusa ¢ MaccoBoi moieit 20% u 500r pacTBopa 3TOM K€ COJIH C
MaccoBoit goneii 40%. PaccunTaliTe MacCOBYIO JOIIO COJIM B ITOJYIYSHHOM PaCcTBODPE...
IIpaBUIIBHBIN OTBET:

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

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

m BemecTBa 3 = 260r

OnpenenuTsb 010 MOJYYEHHOIO pacTBOpa

w=m BerecTBa 3/(m pactopa 3)

®=260/(300+500) =0,325 (32,5%)

Tun 3aganuii: OTKPBITHIN

Bapuant 3ananus 14.

Cymemamu 120 T pacTBOpa HUTpaTa KaJKs ¢ MaccoBoi goseii 15% u 80r pacTBopa STOM K€ COJIH C
MaccoBou goneii 20%. PaccunTaiiTe MacCOBYIO JOIIO COJIM B IMOJYIYSHHOM PAacTBODE....
[IpaBHUIBHBIN 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=200T

®(Ca(NO3)2) =34 /200 r= 0,17 nam 17%

OtBeT: 17%
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Tun 3aganuii: OTKPBITHIN

BapwuanTt 3aganus 15.

Paznen xumuu, KOTOpbIA M3y4aeT CKOPOCTh M MEXAHU3MBbI MPOTEKAHUS XMMUYECKUX PEaKIui —
3TO . CKopoCcTh XMMHUYECKOM peakuuu — 3TO H3MEHEHHE KOHIICHTpPALUU
pearupyrouux BeIecTB B €IMHUILY BPEMEHH.

[IpaBunbHBIN OTBET: XUMUYECKAast KUHETUKA.

Tum 3aganuii: OTKPBITHINA

BapuanTt 3aganus 16.

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

[IpaBunbHebiit oTBeT: .M. Menaenees.

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

JaBJICHUA. ..
HpaBI/IHBHHﬁ OTBCT: B CTOPOHY YMCHBIICHU o0beMa F8.3006p213HbIX BCIICCTB, T.C. BIIPABO.

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3apanus 18.

C moMOIIBI0 KaKOro MpHOOopa SKCIEPUMEHTAILHO MOKHO ONPENENINTE TEILUIOTY CropaHus (a TakKe
SHTAJBIUU 00pa30BaHMs) IPOCTHIX BEIIECTB...

[IpaBunbHbIl 0TBET: Kanmopumerp.

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3aganus 19.

MeToabl aHaaM3a, OCHOBAHHBIE HA CIIOCOOHOCTH BENIECTBA MOIJIONIATH CBET ONPEAEIEHHON JIMHEI
BOJIHBI, HA3LIBAIOTCS ...

[IpaBuibHBIH OTBET: (HOTOAMUCCHOHHBIMH.

Tun 3aganuii: OTKPBITHIN
Bapuant 3ananus 20.
KomnuecTBO  TEIUIOTHI  BBIOEAMBINEECS WM HOMVIOTHBIIEECS B PE3VIBTATE  pEAKIHU
Ha3bIBACTCH. ...... 1 0003HaYaeTcsi OYKBOM. ......
[IpaBuibHEIH OTBET: TEMIOBBIM 3 dekToMm Q.

5.4. Metoanueckue MaTepuaJibl, ONpeaesiolue Npoueaypbl OlleHHBAHUS 3HAHUI, yMEHUI,
HABBIKOB M (MJIM) ONBITA JeSTeJIbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl GopMUpoOBaHUS
KOMIIeTeHIMH

OneHka 3HaHWW, YMEHMH, HaBbIKA U (UJIM) OIBITA EATENBHOCTH, XapaKTEPU3YIOLIUX 3TaIlbl
OneHka 3HAHWNA, YMEHMH, HaBbIKa W (WJIHM) OMNbITA JAEATEIbHOCTH, XapaKTEPU3YIOLIUX 3TaIlbl
(dbopMHUpOBaHKS KOMIETEHIMHA MO JUCLUMIUIMHE TMPOBOAUTCS B (GOpME TEKYyLIero KOHTPOJs M
MIPOMEKYTOUYHON aTTECTALUU.
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Texymuii KOHTPOJb TNPOBOJUTCS B TEUYEHUE CEMECTpAa C LEIbI OINPEIEICHUS YpPOBHS
YCBOEHHUs OOydYalomUMHCS 3HaHWH, (OPMHUpPOBAHWS YMEHHUHM, HABBIKOB W (WJIM) OIBITa
JESTEIbHOCTH, CBOEBPEMEHHOI'O BBIABJICHUS IIPENOJABATEIEM HEJOCTaTKOB B IOJATOTOBKE
oOyyarolmuxcsi W TMPUHATHS HEOOXOJMMBIX Mep IO €€ KOPPEeKTHpPOBKE, a Tak ke s
COBEPILICHCTBOBAHMS METONMKHA OOyueHHs, OpraHu3almuyd y4eOHOH paboThl W OKa3aHUS
o0y4aroIuMcsi THAUBUIYaJIbHOMN MTOMOIIIH.

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

- Ha 3aHATHAX (OIPOC, peIleHUE 3a/1ay, IeJIOBasi Urpa, KPYIJIblid CTOJ, TeCTUpOBaHKE (MMCbMEHHOE
WIA KOMIIBIOTEPHOE), OTBETHl (IMMCbMEHHBIE WM YCTHBIC) HA TEOPETUYECKUE BOMPOCHI, PEIICHUE
MIPAKTUYECKUX 3a]a4 U BBIIOJHEHUE 33/1aHUM Ha NPAKTHUUYECKOM 3aHSATHH, BBIIOJHEHWE KOHTPOJIBbHBIX
pa0or;

- MO pe3ylbTaTaM IPOBEPKH KauecTBa KOHCIEKTOB JIEKIMM, pabo4yux TeTpajaell U HHBIX
MaTepUasos;

- O pe3yiabTaTaM oOT4eTra OOydYaloIIuXcs B XOA€ WHIUBUIYaTbHOW KOHCYJIbTAI[UU
mpernojaBaTensi, MPOBOJUMOM B Yachl CaMOCTOSATENBHOW  paboThl, 1O  HMMEIOIIMMCS
3a/10J>KEHHOCTSM.

Ha mepBBIX 3aHATHSX TpenojaBaTelb BBIAACT CTYACHTaAM TrpaduK KOHTPOJIBHBIX
MEPONPUITHI TEKYILIETO KOHTPOJIS.

I'PA®UK KOHTPOJIBHBIX MEPONPUATHI TEKYILLEr0 KOHTPOJIA
10 AUCHUILIHHE

dopma
dopm p
KOHTPOJIBHOT'O Cpoxk
upyem Otan
Ne u HanmeHOBaHME TEMBI o Wnpuxarop T — MEpONpUSITHSI (TECT, | MPOBEICHUS
KOHTPOJIBHOTO cone | ACCTHIKCHIS p }; KOHTPOJIbHAS KOHTPOJIBHOTO
MEPOTIPUSTHSI KOMIICTCHLIUH paboTa, yCTHBIA | MEpOIpHATHS
TEHIIN KOMITETEHIIUH
g OIPOC, KOJUIOKBUYM,
JICJIOBAsi UTPa U T.11.)
Pa3znea 1 «OcHoBbI OIIK -|OIK-4.2 | aTan Komnoksnym OKTSI0pb
o0wmen u 4 Il 3Tan
HEOPraHWYECKON XUMUM» Il >Tan
Pa3nea 2 «OcHOBBI OIIK -|OIIK-4.2 | sTan KomnokBuym  |nexabpb
aHAJIUTUYECKOU XUMHUM» |4 Il aTan
Il >Tan

- ATTCCT&III/IOHHI)IG HUCIIBITAHUA MPOBOJATCA IMpEHIoaaBaTejiCM, BCAYIIUM JICKIUMOHHBIC 3aHATUA
110 Z[aHHOI\/'I JUCHUIUIMHE, UK MPEnoaaBaTC/isiMU, BEAYHIUMHA MPAKTHYCCKUC U na6opaT0pHHe
3aHATUSA (KpOME YCTHOTO 5K3aMmeHa). [IpucyTcTBHe MOCTOPOHHHMX JIMI] B XOJ€ MPOBEICHHS
aTTECTAIIMOHHBIX MCIBITAaHUN 0€3 pa3pelieHus] peKTopa WM MPOPEeKTopa He JOmycKaeTcs (3a
UCKJIIOYEHHEeM pPaOOTHUKOB YHHBEPCHUTETA, BBINOJIHIIOIIMX KOHTPOJUpYIOIME (QYHKIUU B
COOTBETCTBHHM CO CBOMMU JOJKHOCTHBIMU 00si3aHHOCTAMM). B ciyyae oTcyTcTBHS Beaylero
IpernojiaBaTeNsi aTTeCTAllMOHHbIE HCHBITAaHUS IPOBOJATCS IpernojaBareieM, Ha3HauCHHBIM
MUCHMEHHBIM PACMOPSHKEHUEM T10 Kadepe.

- I/IHBELTII/II[BI H JMOoa € OIrpaHWYCHHBIMU BO3MOKHOCTAMH 3J0POBbsA, MMCIOINIMEC HAPYLICHUA
OIOPHO-JIBUTAaTEILHOIO almapara, MOTYT JOMYCKaThCsl HA AaTTECTAIMOHHBIE MCIIBITAHUS B
COIPOBOXKJCHUH ACCHCTEHTOB-COMPOBOXKJAFOIIIHX.

- Bo BpeMs arTecTalMOHHBIX MWCIBITAHUNW OOydYaromMecs MOTYT II0JIb30BaThcsi paboueit
[IpOrpaMMONl  TMUCLMIUIMHBI, a TakXe C pa3pelieHrs IpenojaBareiis CIpPaBOYHOM U
HOPMAaTHUBHOM JIUTEPATypO, KaIbKYJIATOPAMH.

- Bpewms nmoarotoBku oTBETa ImpHU clade 3adeTa/sK3aMeHa B YCTHOH (popMe JO0IKHO COCTaBIISATh
He MeHee 40 MHUHYT (MO JKEJaHUIO0 O0YYaroLIerocss OTBET MOXKET OBITh JOCPOUYHBIM). Bpems
oTBeTa — He Oosee 15 MUHYT.
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IIpy moaroToBKe K YCTHOMY 3K3aMEHY HSK3aMEHYeMbIH, KaK IpaBWJIO, BEET 3allUCH B JIUCTE
YCTHOT'O OTBETA, KOTOPBIH 3aTeM (II0 OKOHYAHUH K3aMEHA) CAAETCS IK3aMEHATOPY.
[Tpu mpoBeeHUHN YCTHOTO SK3aMeHa SK3aMEHAIIMOHHBINA OWJIEeT BBIOMPACT caM K3aMEHYEMbIi
B CIIly4aliHOM IOPSAKE.
DK3aMeHATOPY MPEIOCTaBISIETCS IPABO 33aBaTh 00YYAIOIIUMCS JOTIOJTHUTEIbHBIE BOIIPOCHI B
paMKax IporpamMMmbl AUCHUIUIMHBI TEKYLIEr0 CEMECTpa, a TaKKe, MOMHUMO TEOPETUYECKHX
BOIIPOCOB, 1aBaTh 3aJaul, KOTOPbIE U3yYaINCh HAa IPAKTUUECKUX 3aHATHUAX.
OrneHka pe3ylbTaTOB YCTHOTO aTTECTAI[MOHHOTO HCIBITAaHUS OOBSBISCTCS OOYJarOIIMMCS B
JeHb ero npoBefeHus. IIpu mpoBeneHMM NUCBMEHHBIX ATTECTAL[MOHHBIX HCIBITAHUM WIH
KOMIIBIOTEPHOI'O TECTHPOBAHUSA — B JE€Hb MX IPOBEJCHUS MM HE MO3JHEE CIEIYIOLIEro
pabouero JTHS MOCIIe UX MPOBEICHHS.
Pe3ynbTaThl BBIMOJHEHHS aTTECTAlMOHHBIX HCIBITAHUH, IPOBOJAUMBIX B MUCHbMEHHOU (hopme,
(dbopmMe UTOroBOM KOHTPOJIBHOM pabOThl MM KOMIIBIOTEPHOI'O TECTUPOBAHMS, AOJKHBI OBITH
00BsIBIIEHBl OOYYarOIIMMCSl M BBICTABJICHBl B 3a4ETHBIE KHIKKM HE IO3JHEE CIICAYIOIIETO

pa60qero JHA IIOCJIE UX ITPOBEACHUA.

Kputepun u mkaJjbl olleHHBAHUS YCTHOI0 OIIPOca

Kpurepuu olieHKH ITpU TEKYIIEM KOHTPOJIE OueHka

CTy,Z[eHT OTCYTCTBOBAJI HAa 3aHATHU UJIU HEC IPUHUMAJ YUaCTHUA. «HCYHOBJICTBOPUTCIIBHO»

HesepHbie u ommO0YHBIE OTBETHI 10 BOIIPOCAM, pa30HpacMbIM Ha
CEMHMHape

CryneHT npMHUMaET yyacTHe B 00CYK/IE€HUU HEKOTOPBIX MPo0ieMm, «YZOBJIETBOPUTEIILHO»

JA€T pacIuIbIBYaThIE OTBETHI HA BOMPOCHL. ONUCHIBAs TEMY, IyTAETCS U
TEpSAET CyTh BONpoca. BEpHOCTh CyKI€HH1, OJHOTA U MPABUIILHOCTD
orBetoB — 40-59 %

CTyneHT NMPUHUMAET y4acTHe B OOCYXIEHHH HEKOTOPBIX MpoOieMm, «XOpOLIOY»

Ja€T OTBETHl Ha HEKOTOpbIE BOIIPOCHI, TO €CTb HE IPOSBIAET
JIOCTATOYHO BBICOKOM AKTUBHOCTU. BEpHOCTh CyXIE€HHH CTYZACHTAa,
MOJIHOTA ¥ IPABUIILHOCTH OTBETOB 60-79%

CryaeHT 1eMOHCTpUPYET 3HAHUE MaTepualia 1o pasieny, COTIUYHOY

OCHOBaHHbIE Ha 3HAKOMCTBE C 00s3aTeNbHOM JUTEpaTypol H
COBPEMEHHBIMU MyOJIMKALIUSAMH; AT JIOTUYHBIC,
apryMEHTHPOBAaHHBIE OTBETHI HA IOCTaBJIEHHBIE ONPOCHL. Bbicokas
AKTUBHOCTH CTYJIEHTA IIPY OTBETaX Ha BOIPOCHI MPETIOAaBATEINS,
AKTUBHOE y4acTHE B IPOBOJAUMBIX TUCKyccusX. IIpaBuiabHOCTD
OTBETOB U MOJTHOTA UX PACKPBITHUS JOJKHBI cOCTaBIATh 6osee 80%

Kpurtepuu u mkajibl olleHUBAHUS KOJJIOKBHYMa

Kpurepun o1ieHKHM Npu TEKYLEM KOHTPOJIE

MPOLIEHT NpaBWIbHBIX O0TBeTOB MeHee 40% (mo 5 OanbHOW cucTeMe KOHTPOJISI — OLEHKa
«HEYJIOBJICTBOPUTEIHHO);

MPOLEHT TNpaBUIbHBIX OTBEeTOB 40 — 59% (mo 5 OanbHOM cucTeMe KOHTPOJS — OLEHKa
«yJIOBJIETBOPUTEIIHHOY)

MPOLEHT TNpaBUIBHBIX OTBEeTOB 60 — 79% (mo 5 OanbHOM cucTeMe KOHTPOJS — OLEHKa
«XOpOILIO»)

MpoleHT TmpaBwibHbIX OoTBeTOB  80-100% (mo 5 OanpHOW cHCTeME KOHTPOJIS OILIEHKa

OTJINYHOY)

KpnTepnn H IIKAJbl OHCHUBAHHUA 3K3aMEHA

OrneHKa dK3aMeHa

(YPOBEHb OCBOCHHS TpeboBaHMsI K ypOBHIO OCBOEGHUS MaTepUaa
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KOMITCTCHITH )

«OTIUYHO»
(BBICOKHI)

OreHKa «OTJIIMYHO» BBICTABIISIETCS CTYACHTY, €CIIM OH IITYOOKO U IIPOYHO
YCBOMJI IIPOIPaMMHBIA MaTEpHal, UCYEPIIBIBAIOLIE, [TOCIEI0BATEIBHO,
YETKO U JIOTUYECKHU CTPOMHO €T0 U3J1aracT, yMeeT TECHO YBA3bIBaTh
TEOPHIO C IPAKTUKOM, CBOOOIHO CIPABIISAETCS C 3a/la4aMu, BOIIPOCAMU U
JPYTrUMU BUJIaMH IIPUMEHEHHMS] 3HAHUM, IPUYEM HE 3aTPYAHIETCS C
OTBETOM IIPHU BUJOM3MEHEHHUH 3a/laHUM, UCIIONIB3YET B OTBETE MaTepUal
MOHOTpa(HUUECKON JIUTEPATyPHI, IPABHILHO 000CHOBBIBACT MIPHHSTOE
peuieHue, BiIaaeeT pa3HOCTOPOHHUMHU HaBbIKaMU U IIpPUEMaMU
BBIIIOJIHEHM S IPAKTUYECKUX 3a]a4.

«Xopol1o
(HOpMambHBI)

OneHka «XopoIl0» BBICTABIIACTCS CTYAEHTY, €CJIM OH TBEPAO 3HAET
MaTepuaj, FPaMOTHO U IO CYLIECTBY M3JIaracT €ro, He JI0IyCKas
CYIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC, IIPABUIILHO
IIPUMEHSET TEOPETUUECKUE MOJI0KECHUS IPU PEILLICHUH IPAKTUYECKUX
BOIIPOCOB U 33Jiay, BJIaIe€T HEOOXOMMBIMHI HaBbIKAMH U IIPUEMAMU MX
BBIIIOJIHCHMSL.

«Y OBJIETBOPUTEIILHOY
(MMHMMAJIBHBIH,
ITOPOTOBBIHA )

OneHka «yJI0BJIETBOPUTEIBHOY» BBICTABIISICTCS CTY/ACHTY, €CIIH OH UMEET
3HAHUS TOJIBKO OCHOBHOTO MaTepHaa, HO He YCBOMII €ro JeTaleH,
JIOIYCKaeT HETOYHOCTH, HEJI0OCTATOYHO MPaBHIIbHBIE (HOPMYIHPOBKH,
HapyIICHHsI JJOTMYECKOM TIOCIICIOBATEIILHOCTH B U3JI0KCHUU
HPOrPaMMHOI0 MaTepHala, UCTIbITHIBACT 3aTPYyJHECHHS IIPH BBIIOIHCHUH
NPAaKTUYECKUX padoT.

«HeynoBneTBOpUTEIHHOY
(HMKE TOPOTrOBOTrO

YPOBHS1)

OreHka «HEyI0BIETBOPUTEIBHO» BBICTABIIAETCS CTYAEHTY, KOTOPBINA HE
3HAET 3HAYUTEJIbHON YacTH MPOrPaMMHOTO MaTepuana, J0MyCcKaeT
CYIIIECTBEHHBIE OLIUOKHU, HEYBEPEHHO, C OOJIBIITUMH 3aTPYAHEHUSIMU
BBITIOJIHSIET MpaKkTH4eckue padoTsl. Kak mpaBuio, orieHka
«HEYAOBIETBOPUTEIILHO» CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT
MIPOJIOJDKUTH 00y4YeHue 0e3 JOTOTHUTEIBHBIX 3aHIATHH 110
COOTBETCTBYIOIIEH AUCIMILTUHE.

HOpﬂ)IOK MOJATrOTOBKH H NMPOBECACHUSA I[pOMe)KyTO‘-IHOﬁ aTrTrecranum B (])opMe 3adgera

[elicrBue Cpoxku Meroauka OTBETCTBEHHBIH
3aoyHas hopma
Brinaua 3aganuii k 3a4eTy 1 3ansaTHE Ha nekuusix, Beaymmit npenogaBaresnb Wi
10 UHTEPHET [IPEINOAaBaTEeIIN, BEYILHE
IIPAaKTUYECKHE 3aHATUS
Koncynpranumn B CECCHIO Ha rpynmnosoit Benymuit npenogasarens uiu
KOHCYJIbTAIIUU IIPENO0IaBaTelN, BEYIIHE
MIPAKTUYECKUE 3AHATUS
3auer B CECCHIO KOMIIbIOTEpHOE | Benmymmii npenogasarens Wi
TECTUPOBaHUE [IPEINOIaBaTEIIN, BEAYILHE
IIPAKTUYECKHE 3aHATUS
DopMUPOBAaHKE OLICHKU Ha 3ayere B cootBercTBuM ¢ | Benymuii npenogaBaTens Uin
(«3auTeHO»/ «HE KpUTEPUSIMHU MpernojaBaTeliy, BeAyIIHe
3a4TEHOY) MIPAKTUYECKUE 3AHATUS

OOyuaroniemMycsi, UMEIOIEMY YBAXHUTEIbHYIO NPUYMHY BO3HMKHOBEHHS aKaJIeMHUYECKON
3aJI0JKEHHOCTH (00J1e3Hb, 00JIe3Hb YJieHa CEMbU U HEOOXOAMMOCTh YXOJa 3a HUM, Upe3BblUaiiHbIe
0OCTOSITENILCTBA M CUTYallUU, MHAs IPUYMHA), TOJTBEPKACHHYIO TOKYMEHTAIBHO, PACIIOpSKEHUEM
ACKaHaTa YCTaHaBJIMWBACTCA I/IH)IPIBI/I}IyaJIBHI)IfI l"pa(bI/IK JIUKBHU AN SaHOH)KeHHOCTeI\/'I Ha CpPOK,
COOTBETCTBYIOLIMM MpPEJCTaBICHHBIM OCHOBaHUSAM. Ecin 3al0KEHHOCTh JIMKBUIMPOBAHA B
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yCTaHOBHCHHLIﬁ CpPOK Ha «XOpomo» U «OTIUYHO», 06yan0LueMyc;1 Ha3Ha4YacTCsa aKaaCMHYCCKasd

CTHUIICHOUS.

[lo pemenuto gekaHa (akyapTeTa, OOy4YAIOMIEMYCS MOXKET

OBITH

npeaocCTaBJICHA

BO3MOXXHOCTh JIMKBHJAallNHU aKaHeMH‘IeCKOﬁ 3aJ0JIZKCHHOCTH HC Ooylee yeM B TEUEHUE roga ¢

MOMCHTA €€ BOSBHUKHOBCHU .

6. IEPEUEHb OCHOBHOM 1 g[OHOJIHI/ITEJII)HOﬂ YUYEBHOM JIMTEPATYPBI,
HEOBXOJIMMOMU JJIA OCBOEHUA JNCHUIIJINHBI

OcHoBHas1 IMTepaTypa

KoaunuecTBo B
ouoJInoTeKe / CCHLLIKA
Ha ObC

MukprokoBa, E. FO. O6mias, Heopranudeckas 1 aHaATUTHYECKass XUMUS
yuebHoe nocooue / E. FO. MukprokoBa, T. M. Axmeros, U. A. Xapucosa.
— Kazanb : KI'TABM um. baymana, 2021. — 150 ¢. — Tekcr :
3JICKTPOHHBIN // JIaHb : 3JIeKTpOHHO-OMOInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/177645 (nara odpamenus: 24.05.2023). —
Pexxum moctyna: A aBTOpU3. MOJIb30BATENCH.

https://e.lanbook.com/bo
ok/177645

Jlapuukuna, H. Y. Heopranuueckas xumus : yueoHoe mocodue / H. 1.
Jlaprukuna. — HoBocubupck : HI'TY, 2021. — 83 ¢. — ISBN 978-5-
7782-4438-2. — Tekct : 31eKTpOHHBIN // JIaHb : AIEKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/216266
(mara obpamenus: 24.05.2023). — Pexum goctyna: uisi aBTOpHU3.
MOJIb30BaTENEH.

https://e.lanbook.com/bo
0k/216266

JlonoTHUTEIbHASI JIUTEPaTypa

KoanuecTBo B
onoJIHnoTEeKe / CCHLIKA
Ha 3bC

Amapues, A. M. Ananutudeckas Xumus : yaeoHoe nocodue / A. U.
AmnapueB. — HoBocubupck : HI'TVY, 2021. — 92 c. — ISBN 978-5-7782-
4423-8. — TekcT : 2neKTpOHHBIH // JlaHb : 371eKTpOHHO-O0MOIHOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/216272 (nata obpatenus:
24.05.2023). — PexuM ocTyma: JUis aBTOPU3. MOJIb30BATEIICH.

https://e.lanbook.com/bo
0k/216272

Xumus : yuebHoe nocobue : B 2 yactsx / FO. B. bauHoxBaTtoBa, A. B.
Hymraesa, A. 0. Ky3uenos, H. I1. Yekaes. — Ilen3za : [IAY, 2020 —
Yacts 1 : Heopranmueckas u ananutuueckas xumust — 2020. — 182 ¢. —
TexcT : anexTpoHHbIi // JIaHb : 371€KTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL: https://e.lanbook.com/book/261545 (nata obparenus: 14.06.2023).
— PexxuM octyna: 1uis aBTOpH3. MOJIb30BATEIICH.

https://e.lanbook.com/bo
0k/261545

Heopranuueckas n aHaJIUTUYECKAsi XUMUHU | METOJUYECKHUE YKA3aHUS VIS
BBITIOJTHEHUS JTAOOPATOPHBIX padOT U MPAKTUUECKUX 3aHITUHN /
cocraButensb E. A. lllkypakoBa. — IlepcuanoBckuii : Jlonckoit 'AY,
2020. — 58 ¢. — TekcT : AMeKTpOHHBIN // JIaHb : AIeKTPOHHO-
oubmmoteunas cucrema. — URL.: https://e.lanbook.com/book/152571
(mara obpamenus: 24.05.2023). — PexuM goctyna: 1yisi aBTOPHU3.
MOJIb30BaTENEH.

https://e.lanbook.com/bo
0k/152571
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7. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIUXCS ITO OCBOEHUIO
JANCHHUITINHBI

Kypc xummm mnpenmosaracT NpPOBEACHHE JIEKUMH M IIPAKTUYECKUX 3aHATHM, a TaKxke
CaMOCTOSITETTHHYIO Pa0OTY CTYJCHTOB B paMKaX y4eOHOTO TIIaHa.

JIEKIIMOHHBIN KypC MpEAIoNaraeT pacCMOTPEHHWE OCHOBHBIX BOIPOCOB Y4eOHOTO IUIaHa.
Jlekuyst HaYMHAETCS ¢ O3HAKOMIICHHS CTYJICHTOB C IJIAHOM IIPOBEICHUS JICKLIUU, OCHOBHBIMU TEMaMH U
noAareMaMu. B TedeHue JieKIMM HAaYUTBIBAETCSl TEOPETUYECKUII Marepuall, IPUBOISTCS HPUMEPHI
pelIeHts 3aa4, BXOAAIINE B COCTaB HK3aMEHAI[MOHHBIX OMJIETOB.

CryzneHT pomyckaercs K 9K3aMEHy IO JIEKLIMOHHOMY KYpCy, €CIIM HMMEETCS MEHee 2 4acoB
IPOITYCKOB 10 HEYBAXMUTEJILHON IMPUUMHE. JK3aMEH IIPOBOAUTCA IO BONPOCAM, pacCMaTpUBacMbIM B
TEYCHHE JIEKLIMOHHOTI'O Kypca U 110 BOIIPOCaM, CaMOCTOSATENILHO pacCMaTpUBAaeMbIM CTyAeHTOM. CIIMCOK
BOIIPOCOB K DJK3aMEHY BbIIACTCS Ha MocienHel jekuuu. JlomyckaeTcss K 3K3aMEHY CTYJEHT,
BBIIIOJIHMBIINH U 3aIUTHUBILIMI BCe JaOOpaTOpHbIE pabOTHI IO KYpCY.

JlaboparopHsle pabOThI, MPOMYLICHHBIE [0 YBAXUTEIBHOW M HEYBOKUTEIBHOM IPUYMHE,
0TpalaThIBatOTCsl B COOTBETCTBUU C IIAHOM OTPAaOOTKH 3aHATHH. JIJabopaTopHbie paOOThI BBINOIHSIOTCS
Ha ayJIWTOPHBIX 3aHATHAX M Yacax oTpaborku. Odopmienue nadbopaTtopHbIX paboT B COOTBETCTBUH C
I'OCTom mpousBogurcs Ha JHcTax A4, C yKa3aHMEM TeMbl BBINOJHAEMOW pPaboThl, LENy,
TEOPETHUYECKOM YacTu U SKcrepuMeHTabHOM 4acTu. K ymaboparopHoil paboTe NOmycKaeTcsl CTYJIEHT,
o(hopMUBILIHMIA OTYeT. 3aluTa paboThl MPOM3BOAUTCS IO TEOPETUUECKUM U MPAKTUYECKUM 331aHUsM B
BHUJIC BOIIPOCOB M 3314 (2 TEOpEeTUUECKUX Bompoca u 3a1a4a). Kypc BeinonHeHus 1adopaTopHbIX padoT
HAYMHAETCA 3aHATHEM I10 O3HAKOMJICHHIO C TEXHUKOW O€30IaCHOCTH W 3aKaHYMBAETCS HTOIOBBIM
3aHSTHEM, Ha KOTOPOM TMOABOIUTCS UTOT PabOTHI CTY/IGHTA 33 CeMEeCTp. 3almTa JJabopaTOpHBIX padoT
IIPOM3BOAUTCA IO MEPE MX BBIIOJHEHUS B TEYEHUE CEMECTpa WIM Ha 3a4eTHOM Henene. Ha
MPAKTUYECKHE 3aHATHUS JJOIYCKAeTCsl CTYICHT, MMEIOINi Oenbiii xanar. Heobxomimoe 060opynoBaHue u
Ipernaparthl BbIAACT JJaOOPaHT.

Pexomennanuu no padore ¢ HayuyHOU U yueOHOM nuTeparypoil. PaboTa ¢ yue6HOM 1 HayuHOU
JUTEpaTypoil sBISETCS IJIABHOM (OPMOM CcaMOCTOATENbHOM paboTel M HeoOXoxuma mpu
MOJrOTOBKE K YCTHOMY OIPOCY Ha MPAaKTHYECKHX 3aHATUSAX, K KOHTPOJBHBIM paboTam,
TeCTUPOBaHUIO. KOHCIIEKTHI HAyYHO! JIMTEPATYpPhl IPU CAMOCTOSITEILHON MOATOTOBKE K 3aHATUAM
JOJKHBI OBITH BBITIOJHEHBl TaKXKE aKKypaTHO, COJEpPKaThb OTBETHI Ha KaXK/blil MOCTaBJICHHBINA B
TEME BONPOC, MMETh CCHUIKY Ha HCTOYHUK HH(OpMaIUM ¢ 0O0sS3aTeNbHBIM YKa3aHHUEM aBTOpa,
Ha3BaHMs U roJla U3/aHUs UCIOIb3yeMON Hay4HOH nuTepaTypbl. KOHCIEKT MOXKET ObITh OMOPHBIM
(comepxaTh JIMIIb OCHOBHBIC KJIIOYEBBIE MO3UILMH), HO IPU 3TOM IO3BOJSIONIMM JIaTh MOJIHBIHI
OTBET TO BOIPOCY, MOXKET OBITh TOAPOOHBIM. OO0BEM KOHCHEKTAa OMNPENEISETCS CaMUM
oOyuaromumcs. B mporecce paboThl ¢ yueOHOW M HAy4YHOW JIMTEpaTypol OOydyaromMHCs MOXKET:
JIeNlaTh 3allMCH MO0 XOAY YTEHHUs B BHJIE€ MPOCTOrO WM Pa3BEpHYTOro IUIaHa (Co3/aBaTh NEpEeYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOUYHHUKE); COCTABIATH T€3UCHI (LUTUPOBaHKUE Hanboee
BAXXHBIX MECT CTaThbM WJIM MOHOTpaduu, KOPOTKOE H3JI0)KEHHUE OCHOBHBIX MBICIEH aBTOPA);
TOTOBUTh aHHOTALMU (KpaTkoe 000O0IIeHne OCHOBHBIX BONPOCOB paboThl); C€O3/1aBaTh KOHCIEKTHI
(pa3BepHYTbIE TE3UCHI, KOTOPHIE).

Pabota ¢ mayunoit numepamypoit Taxxe sBISETCS BaXHOH (OPMON CaMOCTOSTEIbHON
paboThl M HEOOXOAMMa MPHU MOJATOTOBKE K MPAKTUYECKUM 3aHATUSM U 3a4eTy.

Hayunble crateu U MoHOrpaduu mno ydeGHON aucuuiuinHe MoxkHO Hailth B DBC «J/lanb»
(www.e.lanbook.com); YuuBepcurerckasi omomoreka ONLINE (http://biblioclub.ru); B wHay4Hoit
anektponHoii Omomoreke ELIBRARY.RU (https://elibrary.ru/), B anexrponnoii Bubamorexe
auccepranuii u aropedeparos Poccun (http://www.dslib.net/).

8. KOMILJIEKT JIMIEH3MOHHOT'O 1 CBOBOJHO PACIPOCTPAHSIEMOT O
IMMPOTPAMMHOTI'O OBECIIEYEHMSL, B TOM YHCJIE OTEYECTBEHHOT'O
MPOU3BOJCTBO
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Windows 8.1
Office Standard 2013
Open Office Crobomuopacmnpoctpansiemoel 10

Adobe acrobat reader CBoOOAHO pacHpoCTpaHsIEMOE MPOMPUETAPHOE MPOTPAMMHOE

obecrieyeHne
Zoom CBoboaHO pacnpoctpansemoe [10

Skype CBoG0OIHO pacpoCTpaHsIeMOoe MPOIPUETAPHOE MPOTPAMMHOE 00eCTICUeHUE

Yandex Browser CBoOo1HO pacmipocTpansemoe 110
Jlaboparopus MMUC «AC «Harpyzka»

Jlabopatopust MMUC Jlexanar

Jla6oparopust MMUC «I1nanbn»

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

7-zip CBobOoaHO pacnpoctpansiemoe [10

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine wCOA

Unreal commander CBo6oH0 pacnipoctpansemoe 110
Google Chrome CBobomHO pacmipoctpansemoe [10
Win 10H

Office Standard 2007

Ilepeuennb npodeccHoOHATBHBIX 023 JAHHBIX
1. http://www.prometeus.nsc.ru/sciguide/index.ssi;

2. NadopmannoHHbIe CIIpaBOYHBIC M MOMCKOBBIE cucTeMbl: Rambler, SIndex, Google.

Ilepeyenb HH(POPMATHOHHBIX CIIPABOYHBIX CHCTEM

HaunmeHnoBaHue pecypca Pesxum ocryna

Odunmansuelii cailtt Munncrepcrsa punancop PO

http://www.minfin.ru/

http://www.don-agro.ru

OdunpanpHelii  caiit MuHHCTEPCTBA  CEIBCKOTO  XO3SCTBA M
1po10BoJIbCTBUSL PocToBCKOM 00nactu

OdurmanbHbIi opTal npaBuTensCTBa PocToBCKo# 00nactu

http://www.donland.ru

http://elibrary.ru

HayunasanektpoHHasoubnmuoreka

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMASA IS
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

YueOHble ayIMTOPHHU ISl IPOBeeHHs] Y4eOHBIX 3aHSATHH - OCHAIIEHbI 000pyI0BaHUEM

U TCXHUYCCKUMU CPEACTBAMHU 06y‘~I€HI/I$I.

IHomemenue 11 caMOCTOATENbHOH PadOThI — OCHAIIEHbl KOMIBIOTEPHOM TEXHUKOU C
BO3MOKHOCTBIO TOJKIIOUEeHHS K ceTu "VHTepHer" um obecnedeHueM JOCTyIa B DJIEKTPOHHYIO

nH(popManoHHO-00pa3oBaTenbHy0 cpeay Opranu3aiuu.

OCHAIIIEHHOCTD U aJIpec OMEILEHUI

HaumenoBanue nomenieHuit Anpec
(MecTOIoJI0XKEeHNE)
MOMEIIEHU N
Aynuropust Ne 1 VueGuast aynuropust 1uisl NPOBEJCHUs 3aHATHH JIEKIMOHHOTO THIA, | 346493, PocToBCKas
3aHATHI CEMHHApCKOro THUIA, KypCOBOTO NPOEKTHPOBAHMS (BBINOJIHEHHS KYpPCOBBIX 061aCTh,

pa0doT), TpPYNIOBBIX W HWHAWUBUIYAJTbHBIX KOHCYJIBTAIMH, TEKYIIErO KOHTPOIS H
MPOMEKYTOYHOW  aTTECTAllMH, YKOMIUIGKTOBaHHAs CICIHAJIH3MPOBAHHOW  MeEOEIbIo
(pabodee MecTo mpermoaBaTelsi, CTOJbI, CTYJbs, Jocka MenoBas (1)).

Texuuueckue cpencTBa 0OydYeHHs: HAOOp JEMOHCTPAIMOHHOTO OOOpYAOBaHHS -
npoekrop (1), mpoekmuoHHbIA dkpad (1), HOyTOyK (MIEPEeHOCHOM); y4eOHO-HaTJISATHBIC
nmocoOusi, 00ecreynBaloNIie TeMaTHIECKHe WIUTIOCTPAIlH, COOTBETCTBYIONIHE pabodnM

OKTAGpPBCKHIA paiioH,
1. [lepcuanoBckui,
yin.KpuBonuisikoBa,

oM Ne 27

27



http://www.prometeus.nsc.ru/sciguide/index.ssi
http://www.minfin.ru/
http://www.don-agro.ru/
http://www.donland.ru/
http://elibrary.ru/

MporpaMMaM JUCIHILINH (TIEPSHOCHOE ). 3aHATHIA

Aynutopus Ne 101VYuebnast ayauTopust Ui IPOBEICHUS 3aHATHH CEMHUHAPCKOTO THIIA,
KypCOBOTO  TPOCKTHPOBAHUS  (BBIIONHEHHWS KYpPCOBBIX  pabOT), TPYNNOBBIX U
WHIUBHIYaJIbHbIX KOHCYNbTalWi, TEKYIIETO KOHTPOJS W IPOMEKYTOYHOH aTTeCTaluy,
JlabopaTopust XMMUH, YKOMIDICKTOBAaHHAS CIICIIHAIM3MPOBaHHON Mebenpro (pabouee MecTo
MPEToaBaTeNs, CTOJbI, CTYIIbsl, Ay AUTOPHAs JOCKA).

Texumueckue cpencTBa oOydeHHs: HAOOp IEMOHCTPAIMOHHOTO OOOpYIOBaHUS -
HOYTOYK (TIEPEHOCHOI); CICIMATH3UPOBAHHOE YueOHOE 000PYIOBaHKE - BBHITSDKHOU KA,
ra3oBbIC TOPENIKH, CYIIMWIbHBIA mikad, mkad Uil peakTHBOB U JIaOOpaTOPHOI IOCY/BL,
HeHTpudyra (epeHocHas), yaeOHO-HarIsAHbIE T0CO0Hs 00eCIeYHBaIOIINEe TEMaTHYECKHE
WUTIOCTPAIMH, COOTBETCTBYIONIME pabOoYrM Y4eOHBIM IIPOrpaMMam - TaOJIMIIbI, ITaKaThI.

MSWindows 8 OEMSNGLOLPNLLegalizationGetGenuinewCOA Cuet Ne4295 ot
28.11.2013 OO0 «lOxnas CodreepHas kommnanusi»; OfficeStandard 2007 Jlunensust Ne
42563717 oT 03.08.2007 OPEN 62544085ZZEQ9
MicrosoftVolumeLicensingServiceCenter; Adobeacrobatreader CBoGoaHO
pacrmpocTpaHsieMoe MpoIpreTapHoe mporpaMMmHoe obecrnedenne; Zoom Tapug bazossrit
CroGomuo pacmpocrpansemoe I10, ZoomVideoCommunications, Inc.; Skype CoGomHO
pacmpocTpaHseMoe TIPOIpHETapHOe MporpaMMHoe  obecredenne;  YandexBrowser
CBoboxHO pactpoctpansemoe [10

346493, PocToBcKas
0011aCTh,
OxTs0pbCKHii paiioH,
. [TepcuanoBckuid,
yi. Kpuponuisikosa,
oM Ne 27

Kabuner Ne 45TIomemienre It caMOCTOSITEIBHON paOOTHl (RIIEKTPOHHBIA YUTAIBHBIN
3a]1), YKOMIUIEKTOBaHO  CHEIHaTu3UpOBaHHONW  (yueOHO#) MeOenplo, OCHAIEHO
KOMIIBIOTEPHOIl TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHHS K cetn "HHTepHer" u
obecrieyeHo JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMalMOHHO-00pa30BaTENbHYIO0  Cpedy
OpraHHU3aIIH.

Windows 8.1 Jlumensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot
MicrosoftVolumeLicensingServiceCenter; OfficeStandard 2013 JIunensus Ne 65429549 or
30.06.2015 OPEN  95436094ZZE1706  MicrosoftVolumeLicensingServiceCenter;
OpenOffice Co6oano pacmpoctpansiemoe I10, nunensust Apache License 2.0, LGPL;
Adobeacrobatreader CpobogHOo pacmpocTpaHseMoe MPOIPHETAPHOE MPOTPAMMHOE
obecieuenne; Zoom  Tapu¢p  bazomeii  CBoOomHo  pacmpoctpansemoe 110,
ZoomVideoCommunications, Inc.; Skype CBoboaHo pacmpocTpaHseMoe MpOonpUeTapHOe
nporpammuoe obecmedenue; Yandex Browser CBoboaHo pacmpoctpansemoe [1IOYandex
Browser CBoGomHo pacmpoctpansiemoe [10; JlaGoparopus MMUC «AC «Harpyska»
Jorosop 8630 ot 04.10.2021 mexay ®T'BOY BO «Jlouckoii TAY» u OO0 «JlabopaTopus
MMMUCy; Jlaboparopus MMUC Jlexanat JloroBop Ne6712 ot 30.01.2020 mexny ®I'BOY
BO «/lonckoit TAY» u OO0 «Jlabopatopuss MMUCy»; Jlabopatopust MMUC «ITnanbi»
HoroBop Ne576-22 ot 11.11.2022 t Mmexny ®I'BOY BO «/onckoit TAY» u OO0
«Jlabopatopus MMHUC»; Cucrema koHTeHT —¢misTpamun SkyDNS (SkyDNS arenT)
HoroBop NelO-05284 ot 13.09.2021r. OO0 «Cxkait/IHC»; Dr.Web Jlorosop Ne PT'A
12130035 or 13.12.2022 mexny ®I'BOY BO «/lonckoit 'AY» u OO0 «KOMITAHUA
I'DHAAJIb®»; 7-zip CBobomuo pacmpoctpansemoe 10, GNU Lesser General Public
License

346493, PocToBCcKas
0011aCTh,
OKTAOPBCKHIA paiioH,
. [TepcuanoBckuii,
yi. KpuBonuisikoBa,
oM Ne 27

Aymutopus Ne 283TlomemieHne i CaMOCTOSATENBHON  pabOoTHI,
YKOMIUICKTOBAaHHOE  CIICI[MAJIM3MPOBAaHHON  Mebenbio  (pabodyee  MecTo
MPENoaBaTeNsl, CTOJBI, CTYIbs).

TexHudyeckue  CpeAcTBa  OOYYCHHS:  CIICHUAIM3MPOBAHHOE  yueOHOE

obopynosanue - (Hurpar-tecrep (1), [IpuGop KOHTpOIS mapaMeTpoB BO3IYIIHOM
cpenst MOC-200 (1), pHmerp «Craryc» (1), I'azoanamuzatop «Xo60ut» (1),
Ananmzatop kadectBa Moiyoka «Jlaktam» (1)); Habop IEeMOHCTPAMOHHOTO
obopymoBanuss (koMmpOTep (3) C BO3MOXKHOCTBIO TMOAKIIOYCHUS K CETH
«MHTEpHET», HOCTYN B 3JEKTPOHHYIO MH(POPMAIMOHHO-00Pa30BaTEIbHYIO CpelLy
opranuzanuu, HoyToyk (2), MOV (1), npunrep (2), mpoextop (1)).

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine wCOA Cuet
Ne4295 ot 28.11.2013 or OO0 «tOxnHas CodreepHas xkommnanus»; OpenOffice
CobonHo pacnpoctpansemoe 110, nmunensus Apache License 2.0, LGPL; Adobe
acrobat reader CBOOOAHO pacHpOCTpPaHsEMOE MPONPUETAPHOE TMPOrPaMMHOE
obecrieuenne; Zoom Tapud bazoseii CBobomHo pacmnpoctpansemoe I10,
ZoomVideoCommunications, Inc.; Skype CBobomHo pacmpocTpaHsieMoe

346493, PocToBcKas
00J1aCTh,
OKTs0pbCKUIA paiioH,
1. [lepcuanoBckui,
yi1. KpuBOILILIBIKOBA,
oM Ne 24
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npornpueTapHoe mporpamMHoe oOecmedenue; Unreal commander CBoOomHO
pacnpoctpansemoe I10, munensus freeware; Google Chrome CpoOonHO
pacmpoctpansemoe [10, munensus freeware; 7-zip CBOOOAHO pacmpocTpaHsieMoe
ITIO, GNU Lesser General Public License; Yandex Browser CpoOogmo
pacmpoctpansemoe I[10; 7-zip CBobomuo pacmpoctpansemoe 110, GNU Lesser
General Public License; Yandex Browser CoOomuHo pacmpoctpansemoe 110;
Dr.Web Jlorosopa Ne PTA03060015 ot 27.03.2019, Ne PI'01270055 o1 27.01.2020
r. Mmexxy ®I'bOY BO Houckoit 'AY u OO0 «KOMITAHUA I'SOHIAJIED»

Win 10H Cuer NeAIIT-0377659 oT 05.12.2019 oT
MicrosoftVVolumeLicensingServiceCenter; OpenOffice CB0o0OoHO
pacmpoctpansemoe 110, muniensus ApacheLicense 2.0, LGPL; Adobeacrobatreader
CBoOOIHO pacIpocTpaHseMoe IIPOIPHETAPHOE MpoTrpaMMHOe obectieueHune; Z0om
Tapud bazossiit CBoboano pactpocrpamsiemoe I10, ZoomVideoCommunications,
Inc.; Skype CBoOomHO pacmpocTpaHseMoe NPONPUETAPHOE IMPOrPAMMHOE
obecmeuenne; YandexBrowser Csoboxmo pacmnpoctpansemoe I10; 7-zip
Csoboxmo pacmpocrpansemoe 110, GNU Lesser General Public License; Yandex
Browser CBobGomno pacmpoctpansemoe [1O; JlaGoparopus MMUC «llnanbny
Horoop Ne3724 ot 28.10.2016 mexny ®I'BOY BO Mouckoit 'AY u 0OO0O
«JIaboparopus MMUCy»
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