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1 INTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA
1.1. Tlmanmpyembie pe3yiabTaThl OOY4YEHHUS IO AUCHHUIUIMHE«XHUMHS (HEOpraHW4YecKas |
AQHATUTUYECKAs ) » SIBJISIFOTCS. OCHOBOM ISt (YOPMHUPOBAHUS CIEAYIONUX KOMITETEHITHI:
Oob6menpodeccnoHabHbIe KOMIIETEHIIUH :

-CnocobeH pemiate THUIOBBIE 33Jauyd MPO(ECCHOHANBHOM JEATENIbHOCTH Ha OCHOBE 3HAHUUN
OCHOBHBIX 3aKOHOB MAaTE€MaTHYEeCKHX, €CTECTBCHHOHAYYHBIX H  00mIenpodecCHOHaTbHBIX
JMCUUILIMH C TPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHHKAIMOHHBIX TexHosoruit (OTTK — 1)

NuankaTopbl JOCTHKEHUS] KOMITETeHIIHH
-Mcnonb3yer OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX TUCIHMIUIMH ISl PEIICHUS TUIIOBBIX 3a/1a4
npodeccronansHoi aestensHoctu (OINK — 1.2)

[Tnaampyemble  pe3ynbTaThl OOydYeHHS MO JUCHHUIUIMHE «Xumus (HeopraHudeckas U
aHAJIUTUYECKas)», XapaKTepusyrolue dTanbl (OPMHPOBAHUS KOMIIETEHIIMH, COOTHECEHHBIE C

TUTAHUPYEMBIMH Pe3yJIbTaTaMi OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMBbl IPEACTABICHBI B Ta0IHIIE.

Kon [TnarupyemMble pe3ynbTaThl O0yUCHHS
KOMII Copepxanue Kon v HanMeHoBaHue
dopmupyemble 3HaHUSA, YMEHUS U
CTCH KOMIICTCHIIN HHJUKaTOpa JOCTHKCHUA
HaBBbIKU
87071 KOMIIETCHIIUH
1 2 3 4
OIIK | CnocoGeH pemaTh OIIK-1.2 3uanue
-1 TUIIOBBIE 331241 Hcnonb3yeT OCHOBHBIE | KpaTKHE UCTOPUYECKUE CBEACHMUS O
npoeccuoHaIbHOM 3aKOHBI Pa3BUTUU XMUMHH, POJIb POCCUMCKHUX
JEATEIIBHOCTH Ha €CTECTBEHHOHAY4YHBIX YUYEHBIX B Pa3BUTUU 3TOH HAYKU;

OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB

JUCLUIUTUH JJIS1 PEILICHUS
TUIIOBBIX 3a7a4

CBOMCTBA BAKHEUIIINX KJIACCOB
COECIUHEHNN B 3aBUCUMOCTH OT

MaTEMAaTUYCCKUX, HpO(l)eCCI/IOHaJIBHOI;'I CTPOCHHA, MCTOJbI BBIACICHUA,

€CTECTBEHHOHAYYH JeSATEIbHOCTH OYKMCTKH, COBPEMEHHYIO MOJICITh
bIX U CTPOCHUA aTOMAa; XUMHYCCKUC

obmienpodeccrona AIIEMEHTHI U UX COCTUHEHUS;

JIBHBIX JUCIHILINH
C IPUMEHEHUEM
MH(}OPMALIMOHHO-
KOMMYHUKaI[MOHHBI
X TEXHOJIOTH

PEaKIIMOHHYIO CIIOCOOHOCTH BEIIECTB;
MEPUOIUYECKYIO CUCTEMY AJIEMEHTOB B
CBETE CTPOCHHS aTOMa, KUCJIOTHO-
OCHOBHBIE€ U OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA
BEILECTB, XUMUYECKYIO CBSI3b;
XUMUYECKHE CUCTEMBI; TUCIIEPCHBIC
CHUCTEMBI M UX KJIACCU(PUKALIHIO;
XUMHUYECKYIO TEPMOJIMHAMUKY U
KUHETHUKY.

Ymenue

MOATOTOBUTH U MPOBECTU XUMUUYECKUN
AKCIIEPUMEHT 10 U3YYEHHUIO CBOWCTB
COEIMHEHUH; MPOBOINUTH 00PaOOTKY
pEe3yAbTAaTOB SKCIIEPUMEHTA U OLICHUTh
WX B CPABHEHUU C JINTEPATYPHBIMU
JTAHHBIMU;

Haesvix

OnpenensaTh U paccuuTbiBaTh pH
pPacTBOpPOB; HAIIPABJICHUE PEAKIINIA;
PacCUUTHIBATh KOJIMYECTBEHHO
COJIEp)KaHNE PACTBOPEHHOTO




BEIIECTBA, CKOPOCTh XMMUYECKHX
peaKuii ¥ UX HAPaBICHHOCTD,
UCIIOJIB30BaTh HEOOXOTUMBIE TPHOOPHI
1 1abopaTopHOE 000pyIOBaHUE TIPH
MIPOBE/ICHUH UCCIICIOBAHU,

Onvim desmenbHocmu

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

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

PABOTY OBYYAIOINUXCS
KonrakTHas pa6ora ¢ npenoaaBarejiemM Kypcosa CamMocTo ®opma
Cemectp JlaGopa KonTakTHas padora(st padora
Tpynoem- MpakTuy ATEJbHA | IPOMEKYTOYHO
ouHast/ . | Top. Ha MPOMEKYTOUHYIO o
KocTb  |Jlekmmid, . |ecknx.3an 1 i aTTecTal UM
roa 3aHATHI N aTrecTanmio,
3.E./4ac.| wyac. SATHUH, pabora, | (3k3./3a4eT ¢
3a04Has yac.
: yac. qac. OLIEHK./3a4€eT)
yac.
ouHasi popma o0yuenusi 2022 roa Habopa
1 272 | 18 [ 18 | 18 | 0,2 | | 178 | 3auer
3a04Hasi popma o6yuenusi 2022 rox Habopa
1 272 | 4 | 6 | 0,2 | | 61,8 | 3auer

3. CTPYKTYPA U COAEP) KAHUE JUCIIUITJIMHbI
3.1 CTpyKkTypa OTUCHUILIMHBI «XUMUS (HEOPTaHWYEeCKass U aHATUTUYECKAs)» COCTOUT U3 2-X
paznenoB (Tem):

Jucnuninna «XuMmus (HeopraHuyeckasl ¥ aHaTMTHIECKast)»

Paszgen 1 «OcHOBBI OOIIER U
HEOPraHWYECKON XUMUM»

Pa3znen 2 «OCHOBBI aHAITUTHYECKON XUMHUM»

aHaJ'II/ITI/ILIeCKaSI)»,

3.2 ComeprkaHue 3aHATHH JIGKIMOHHOTO THIIA MO0 AMCHUIUINHE «XUMUS (HeOpraHWmdecKas U

CTPYKTYPUPOBAHHOC TII0 pa3aciiaM C YKAa3aHUCM OTBCACHHOI'0O Ha HHX

KOJINMYECTBA aKaACMHUYCCKHUX 4aCOB U BUJIOB 3aHSITHI:

KoJi-Bo yacos/¢gopma 00yueHust
HaumeHnoBaHu
e pasjeJia E ;:3_
Ne Kpartkoe coaep:kanmne pa3aeJia o =
(Tembl) ]
AUCHUIINHBI
2022 2022




HaumenoBanmn
e paziena
(Tembl)
JHCHHMILTAHBI

Kpartkoe cogep:xanmne pasgena

KoJ-Bo uyacoB/popma 00yueHust

=)
=
=
=)

HO

3204

2022

2022

Pazgen 1
«OCHOBEI
oo1er u
HEOpraHU4ecK
oM XUMHH

Beenenue. MecTto U ponb
Kypca B TOATOTOBKE CIEHUAIHUCTOB.
Uens, 3amaun um comepkaHue Kypca.
OTanbel CTAHOBJICHHUS HAyKd. 3aKoH
SKBHBAJICHTOB.

OHepreTHka XUMHYECKUX
MIPOLIECCOB. OHI0TEepMHUYECKUE u
dK30TepMUYecKkre peakiuu. lloHsTHE
SHTAJIBIINH, SHTPOIHH, dSHepTrun 1 nooca.
YcnoBus CaMOIIPOU3BOJIBHOTO
MPOTEKAaHUSI XUMHUYECKHX  pEeaKIui.
IlepBoe u BTOPOE Hayajo
TePMOANHAMUKH. TepMOIuHAMHYECKUE
pacueTsl.

Kuneruka XUMHAYECKUX
peaKkuum. CxopocTh XUMHYECKHUX
peaKIui. Koncranra CKOpOCTH.
@akTOphl, BIMSIOUIME HAa CKOPOCThb
xumudeckon peakuuu. IIpaBuno Bant-
l'odda. ['oMOreHHBINH M TETEPOTreHHBIN
KaTaiu3. XHUMHYECKOE pPaBHOBECHE.
HeoOpatumpie 1 00paTUMBIE peaKITHH.
Koncranta paBHOBecus. CBolicTBa
XUMHYECKOTO PaBHOBECHS, HPUHIUI
Jle - atense.

0,5

PactBopsl. PactBOpHI u
JIUCIIEpCHBIE  cHCTeMBbl. Buuel u
pazauyusi. CriocoOsr BBIPAXKEHUS
KOHIIEHTpalluld pacTBOpoB. MaccoBas
JIOJIE  pPacTBOPEHHOTO BEIIIeCTBA.
MonsipHas KOHLEHTPALHUSI.
Hopmanbuas KOHLIeHTpauusa. Tutp
pactBopa. MoJisiibHasi KOHUEHTpaLHusl.
Mexaan3M 00pa30BaHMs PACTBOPOB.

0,5

DNEeKTPONUTHYECKAS
JIACCOLINAIINS. Jucconmanus
OCHOBaHMH, KHCJIOT M coiieii. CTeneHb
mucconnanuu. CHIBHBIE M cla0Oble
ANEKTPOIIUTHL. Koncranra
JUCCOLMAIIMN.  3aKOH  pa30aBiieHUsS
OctBanmpaa. DakToOpbl, BIUSIONINE HA
CTENeHh W KOHCTAHTY JIUCCOIIMAIIHIH.
[onsTHe OyhepHBIX pacTBOPOB.

I'maponuTnyeckue OpoLECCHI.
HNounoe MPOU3BEJICHUE BOJIBL.
Bonopoxusiii  mokazatens.  Ciryuau




KoJ-Bo uyacoB/popma 00yueHust
HaunmeHoBanu o e
Ne € (I; 1?\?:33 Kpartkoe coaepaxanue paszaena Z é
AUCHUITJIMHBI
2022 2022
ruaponusa coiyieil. CTeneHb TUIPOIH3a.
Koncranta rumponuza.. IlpousBenenue
PacCTBOPHMOCTHL.
OKHCITUTENBHO -
BOCCTaHOBHTENNbHBIE peakiwn. CyIIHOCTb
OKHCIICHHS - BOCCTaHOBJICHHSI.
Baxxneiiiue OKHCIIUTEIU u
7 BOCCTAHOBUTENIU. MeETOABl COCTABICHUS 2 1
ypaBHEHUI OKHUCJIUTEILHO-
BOCCTAHOBUTEIBHBIX peaKImid.
(DKBUBAJICHT OKHUCIIUTECIIA u
BocctaHoBuTens. Knaccudukanus OBP.
Kommiekcusie COCIUHEHHUS.
Teopus CTPOECHHUA KOMILJIEKCHBIX
8 coenunennii. Homenknatypa.  Tums 1
KOMIIJIEKCHBIX COETMHEHUH.
J{pccomuanus, KOHCTaHTa HECTOMKOCTH.
Pasznen 2 OCHOBBI AHAJIUTHYECKOM XUMHUHU
OcHoBbl [TonsTHs Kau€CTBEHHOI'O u
aHAIMTHICCKO o rprgecTBEHHOTO aHaIM3a.
1 XUMUIH ["paBUMETpUUYECKUI aHaJIu3.
9 Tutpumerprudeckuii aHamm3. OCHOBHBIC 3 1
[MOHATHS, CYUIHOCTh MeTojaa. MeTonabl
MPOBCACHUSA TUTPUMETPHUICCKOT'O
aHanm3a. DOU3UKO-XUMUYECKUE METOJIbI
aHaIN3a.
Hroro 18 4
3.3 Coneprxanue 3aHATUN 1a00PaTOPHOTO THIMA MO AUCHUILTUHBI « XUMUS (HeopraHudeckas u
AHATUTUYECKas)», CTPYKTYPUPOBAHHOE TIO pa3jeliaM C yKa3aHHEM OTBEACHHOTO Ha HHUX
KOJIMYECTBA aKaJIEMUUYECKHUX YacOB U BUJIOB 3aHSITHI:
Kos1-Bo yacoB/¢opma o0ydeHust
Hanmen Ne 1 Ha3BaHMe ceMUHAPOB / s s
oBaHHMe | MPAKTHYECKUX 3aHATHI / 1a00pATOPHBIX . z z
paszena padoT / KONJI0OKBUYMOB. Buo TeKymer 3
Ne (TemMbl) UHHOBAUUOHHBIX (hOpM 3aHAMUIL. 0
AUCIUILI Dnemenmul npaKkmuuecKkoil KouTpol N N
HHBI no020MmoeKu " % §




Kos1-Bo yacoB/gopma o0yueHust

Haunmen Ne v HA3BaHWE CEMHHAPOB / 2 s
oBaHHMe | MPAKTHYECKUX 3aHATHI / 1a00pPATOPHBIX Bun z z
paszena padoT / KONTOKBUYMOB. Buo Texymer 3
= (TembI) UHHOBAUUOHHBIX (hOpM 3aHAMUIL 0
AUCHHUILI dnemenmul npaKkmuyecKkoil KOHZPOH N N
MHBI no0z0moeKu S &
Pa3zgen 1 1 BBoaHoe 3aHATHE. Texnuka onpoc
«OcHOBBI | 0Oe3omacHOCTH M TpaBWwia padOTHl B
o0meld W | XUMHYECKOH nabopaTopuH.
Heopranu | JlabopaTopHoe obopymoBaHme, TMOCY[a,
YecKoi peaktuBbl. OOmue TpeboBaHUS  TIO
XUMUN BBHITIOJTHEHUIO J1a00PaTOPHBIX paboT, uX 2
opopminerno u 3amute. CTapTOBBII
KOHTPOJIb. DjleMeHmbl NPAKMUuYecKoll
NnO020MOBKU — 61A0eHUEe MEXHUKOLL
pabomwl ¢ XUMU4ECKOU nOCyooul
OHepreTuka XUMHYECKHX MPOLECCOB. 3amura
Onpenenenne  TeruioBoro  dddekra maboparo
peakuuu (SHTaIBIUK 00pa30BaHUS BOJBI pHOI
B peakiun HeuTpamuzamun). JL.P.Nel paboTter | 2
Onemenmuol NpaKmu4ecKou
n0020MOBKU — onpeoeneHue
Meniomol pacmeopeHrus Couu
XuUMHYeCcKast KUHETHKA u 3amura
paBHOBECHE. B3aumonelictBue maboparo
THOCYIb(aTa HATPHS C CEPHOI KUCIOTOM. pHOI
CMmelieHre XMMHYECKOTO paBHOBECHS B paboThl
peaknuu Mex Iy xiopuaom xenesa (L) u
poadaHuaOM KaJIHAL. CwMerenne 2 1
XUMHNYECKOI'O paBHOBECUA nmpu
W3MEHEHUH XapakTepa cpeabl (KHCIOH
Wi mesnouHoi). JL.LP.Ne2  Dnemenmot
NPaKmu4ecKou no0020mo6Ku -
onpeoeneHue cCKopocmu peaKyuu
IIpaxTHueckoe 3aHsATHE (KOHTPOIHHO- Pemenne
camocTosTenpHas pabora) Pemenue 3amay. 3a/1ad. 2
3amura 1adopaTopHbIX padoT 1-2. Samura | 2
PactBopsLI. Crioco0b1 BBIPAKEHUSA 3ammura
KOHIIEHTPALlMK  PacTBOpoB.  PemeHue naboparo
3a7ad4. JL.P.Ne3 Onemenmol pHOI
NpaKmu4ecKou Nn0020MOBKU - paborTsI 2 !
onpedenenue KoHyenmpayuu
pacmeopa
HNonHnoe paBHOBecme W  OOMEHHBIC 3amura
peakuuu B PacTBOpax 3JIEKTPOJHUTOB. naboparo
Hucconuanuss U HMOHHOE paBHOBECHE. pHOI
Okpacka WHANKATOPOB. 3aBUCHUMOCTH paboThl 2 1
CTETIEHH JAMCCOLMALMU OT TPUPOJIBI
3IIEKTPOJIUTA. Wonnsie peakuuu.
I'maponms coJteit. Omnpenenenne
XapakTepa ruJpoJunsa npu nomomu pH —




Kos1-Bo yacoB/gopma o0yueHust

Haunmen Ne v HA3BaHWE CEMHHAPOB / 2 s
oBaHHMe | MPAKTHYECKUX 3aHATHI / 1a00pPATOPHBIX Bun z z
paszena padoT / KONTOKBUYMOB. Buo Texymer 3
= (TembI) UHHOBAUUOHHBIX (hOpM 3aHAMUIL 0
JAMCIAILT dnemenmul npaKkmuyecKkoil KOHZPOH N N
MHBI no0z0moeKu S &
WHIUKATOPHOU Oymard. Bnusiaue
pa30baBieHUST Ha CTENEHb THIPONIU3a.
HeoGpaTtumprii TUAPOJIN3. JL.P.Ne4
Onemenmuol NPaKmu4ecKou
n0020MOBKU — onpeoeeHue
PACmMEOPUMOCU 6EUeCmE
OKHCIUTETHHO-BOCCTAHOBUTENBHEIE 3amura
peakuun OkucieHue 0ojee aKTHBHOTO naboparo
MeTalyla HMOHAMH MeEHee AaKTHBHOIO pHOI
metasuia. OkucieHue 0ojiee aKTUBHBIM paboThl
HEMETAIJIOM HOHOB MEHEE aKTUBHOTO
HeMmeTaia. OKHCIUTENBHBIE CBOMCTBA 2
NepMaHraHaT - HOHA B PA3JIMYHBIX
cpenax. JLP.Ne5 Onemenmul
NPAKMUYECKOU — NOO20MOBKU -
cocmaenenue ypas-neHutlOBP.
[IpakTrueckoe 3aHATHE (KOHTPOJBHO- Pemienue
camocrosTenbHas  pabora) Pemenue 3amaqy 2
3a/1a4.
3amuTa 1a00paTopHBIX padoT 3-5. 3amura
maboparo 2
pHOH
padoThI
KomnokBuym Nel Kommoks
UyM 2
Paznen 2
OcHoBbI I'paBumerpuyecknii  aHamus.  JI.P.Ne6 3ammura
aHaﬂEITH‘l Dnemenmol NpaKmu4ecKou nmaboparo
ecron n0020MOBKU - onpeoenerue pHOH | 2
XUMHIH maccoeoti  donu  dnemenma 6 paboTr
geujecmee
Turpumerpudeckuil aHamu3 (KHUCIOTHO- 3ammura
OCHOBHOE TUTPOBaHHUE. JL.P.Ne7 naboparo
Dnemenmol NPaKmu4ecKou pHOU 2
NO020MOBKU — O0CB0EHUEe Memooos paboTE!
MUMOBAHUL
TutpumeTprudeckuii aHanu3 3ammura
(KOMIUTEKCOHOMETPHYECKOE n1abopaTo
tutpoBanue).  JLP.Ne8  Dnemenmoi pHOIA 2
NpaAKmu4ecKou Nn0020MOBKU - paborsI
onpeoenenue HcecmkKocmu 00bl
[IpakTryeckoe 3ansATHE (KOHTPOIBHO- Pemenue
caMmocTosTensHas pabora) Pemmenue 3amad. 3a1a4 2
3amuTa gaboparopHeix pador Ne 3amuTa | 5

6-9




Kos1-Bo yacoB/gopma o0yueHust
HauMen Ne u Ha3BaHMe ceMUHAPOB / B = =
oBaHHMe | MPAKTHYECKUX 3aHATHI / 1a00pPATOPHBIX S z §
No | PA3RCN2 padoT / KOJLIOKBUYMOB. Buo Texyuer &
o o
" | (Tembl) UHHOBAUUOHHBIX (hOpM 3aHAMUIL 0
. KOHTPOJI
AUCIUILI Dnemenmul NPAKMUYECKOU ﬂp ~ ~
N N
MHBI no0z0moeKu S &
Komtokerym No2 KOJIJIOKB )
HyM
Hroro 36 6
3.4. ComepxaHue  CaMOCTOSTETIbHOW  PabOThl, OOYYAIOIIUXCSA IO  JUCHUIUIMHE  «XHUMHS

(Heopranuveckasi U aHAJIUTUYECKAs)», CTPYKTYPHUPOBAHHOE TIO pa3[eiiaM ¢ yKa3aHHeM OTBEACHHOTO Ha
HHMX KOJIMYECTBA aKaJIEMHUYECKUX YaCOB M BHJIOB CAMOCTOSITEIILHOM PabOThI:

KoJ-Bo yacoB/¢gopma o0yuenust
= £
g g
Ne HaumenoBaHue pasjeiia Buj camocrosiTeJIbHOM 8
- (TeMbl) AUCHMUIIUHBI padoTbl
N N
& &
1 | Pasmen 1 «OcHOBEI 001IIEN U IToaroroska K 5 24
HEOPraHWYECKON XUMUN» onpocy. Iloaroroska
K 1a060paTOPHBIM
pabortam.
Odopmnenue otyeTa
1o nabopaTtopHoOi
pabote. [Toaroroska k
KOJUIOKBHYMY
2 | Paznea 2 «OCHOBBI [TonroroBka K 5 24
AHATATUICCKOU XUMHU) PEIICHUTO 3a/ay.
[Toaroroska K
nabopaTopHOi
pabote. Odopmnenue
otuera. [ToaroroBka k
KOJUJIOKBUYMY
IMoaroroBka Kk 3a4eTy 7,8 138
KontakTHas pa6oTa Ha 0,2 02
MPOMEKYTOUHYI0 ATTECTALHIO,
Hroro 18 62

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI
CamocrosiTenbHast paboTta oOyyaroumxcs MO IUCHUIUIMHE «XUMHUS (HEOpraHuyeckas H

aHaJ'II/ITI/ILICCKaSI)» oOecIieunBaeTcs:
I Ne pazgesia nMCHUIIMHBL. I

HaumeHnoBanue | KoauyecTBo B |

8



Bupa camocTosiTeILHOMH

y‘leﬁHO-MeTOHH‘IeCKI/IX MaTepHaioB

onoJHorTeke /

paﬁOTLI CChIJIKA HA
3BC
Paznen 1 «OcHoBbiMukprokoBa, E. 0. O6imas, Heopranndeckas u anaautudeckas  https://e.lanbo
o0ei ¥|xumus : yaebHoe mocobue / E. FO. Mukprokosa, T. M. Axmeros, |0K.com/book/
HEOPTaHU4ECKOH Y. A. Xapucosa. — Kaszans : KTABM um. Baymana, 2021. — 150 177645
XAMHIID c. — Texkcr : anmekTpoHHbIH // JIaHb : 3eKTpOHHO-OMOIMOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/177645 (nata
obpamenus: 24.05.2023). — Pexxum gocryna: i aBTOPHU3.
M0JIb30BaTENEH.
Jlapuukuna, H. Y. Heoprauuueckas xumust : yueOHoe mocobue /  https://e.lanbo
H. . Jlapuaxuna. — Hosocubupek : HI'TY, 2021. — 83 ¢.—  |ok.com/book/
ISBN 978-5-7782-4438-2. — Teker : sneKTpoHHbiii / JIau : 216266
3JIEKTPOHHO-0MOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/216266 (nara obpareHus:
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5. ®OHJ] OEHOYHBIX CPEJICTB JJIsSI TIPOBEJEHUS ITIPOMEXYTOYHOM

ATTECTAIIMN

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

O0CBOCHUSA

o0pa3oBaTeIbHON MPOTrPAMMBbI

Kon Conepxanue

HaunmenoBanu

o0yJaromnirecs JOJKHBL:

B pesynprare uzydeHust yueOHON AUCIUTUIAHBI




KOMIICTEC KOMIICTCHIIN € UHAUKATOopa
HIUH / u (W ee MOCTHIKEHUS
WHnukat | 9acTtn) KOMIICTEHITUHN
Il oran
0
p | aTan Il aTam Hagbik u (1n)
OCTHKE
a 3HAaThL Vmers OITBIT
HIT JIeSITETBHOCTH
KOMIICTC
HIAU
OIIK- Cnocoben | Hcnosnb3yer - KpaTKue - -
1/OIIK- pemartb OCHOBHBIC UCTOPHUYECKUE IMOATOTOBUTH | ONPENETATh U
12 THIIOBBIC 3aKOHBI CBEJIEHUs O PAasBUTUM | U IIPOBECTU | PACCUMTHIBATH
3aJa4u €CTECTBEHHO .
XUMHH, ponb | xumuueckui | pH
npodeccro HAyYHBIX B
N HICKUX HBIX B | DKCIEPUMEHT TBOPOB;
HANBHO ey | POCCHAC yue JKCIIepUME pacTBOpPOB;
JEATENbHOC | ISl peltenys | PA3BUTHH OTOH HAyKH; o HarpaBJeHUE
TH Ha THIIOBBIX - CBOIiCTBa H3Y4YEHUIO peaKIuii;
OCHOBC 3aj1a4 BA)KHCHUIIMX  KJIACCOB | CBOJICTB pacCcUuTHIBATH
3HAHUU npoecchon | COCITMHEHUH B | coemuuenuit; | KoaM4ecTBeH
OCHOBHBIX aJbHOM 3aBHCUMOCTH oT -mpo | Ho
3aKOHOB OEATECIbHOCT | CTPOCHU, MCTOAbI
BOIUTH coZiepKaHue
MaremMaruue u BBLICIICHU A, OYUCTKH, 6pab
CKHUX COBPEMEHHYIO MOJIEIb 00pabOTKY PacTBOPCHHOT
’ pesyibTatos | o BelecTBa
CTPOEHUSA aToma;
€CTECTBEHH Y | DKCIIepUMEHT >
XAMHAYECKHUE DIIEMEHTEI
OHAYYHBIX U U2 u ouemnts CKOPOCTb
obmenpode M UX  COCAMHCHMST; | B | XUMHYECKUX
€aKI[MOHH o
CCHOHAJIBHBI peaKi yIo CpPAaBHCHHMH C | PCaKIHi ¥ HX
X CIIOCOOHOCTH BEIIECTB;
HEDHOMLIICCK JUTEpaTypHbl | HAIIPaBJICHHO
ARCIHUIITAH PHOZ yio MU JJaHHBIMY; | o1,
c CHUCTEMY DJJIEMEHTOB B :
pUMEHEHN CBETE CTPOEHUSI aToMa, HCIIOJIb30BATh
eM KHCIIOTHO-OCHOBHEIE H HEO0XOIMMbIE
uHbopMaIH OKHCIIUTEIbHO- npudopel |
OHHO- BOCCTAaHOBHUTEILHLIE nabopaTopHoe
KOMMYHHUKa CBOMCTBa BEIIECTB, obopyioBaHu
IIHOHHBIX XUMHYECKYIO CBSI3b; € pun
TEeXHOJIOTHI XUMHUYECKHE CHCTEMBI; MpOBEACHUN
JIUCTIEPCHBIE CUCTEMBI U HUCCIICIOBaHNA
50,4 KJIaCCHU(PHUKAIHUIO; u,
XUMUYECKYIO
TEPMOJIUHAMUKY 5
KUHETHKY.

5.2 Onucanue nNoka3areJieil U KpUTepUeB OLIEHMBAHUSA KOMIETEHIMIi HA Pa3JIMYHbIX
Tanax ux GopMUpPoOBaHMS, ONIMCAHNE IIKAJ OLlCHUBAHUS
5.2.1 OnucaHue MKAJIbl OleHUBAHUSA C(POPMHPOBAHHOCTH KOMIeTEHIM I
Kommnerenim Ha pa3IUYHBIX dTarmax ux (GOPMHUPOBAHUS OIIEHUBAIOTCS IIKAJIOW: «OTIHMYHOY,
«XOPOIIO», «YJIOBIETBOPUTEIBHO», HEYIOBIETBOPUTEIHLHO» B (hOpPME IK3aMEHA U «3aUTEHO», «HE

3a4TeHO» B JOpMeE 3a4eTa.
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5.2.2 Onucanue noxka3sarteseil H KpUTeprueB OLlCHUBAHUS KOMIIETEHIUI Ha
Pa3IHYHBIX 3TAanax X GopMHPOBAHUSA

Kpumepuu u noxazamenu oyeHueanus pe3yinsmamog 00y4enus

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

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

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

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

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

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

- ONpEIENUTh (PU3HMKO- | TIPABMIIO,  OLIEHKA | NPaBHUJIBHBIE | €TO, HE | CIpaBiiseTcs ¢
XUMUYECKHUEe KOHCTAHTHI | «HEYAOBJIETBOpUTE | (POPMYJIHMPOB | IOMyCKas | 3ajJa4amu,
BEILIECTB; JBHO»  CTaBUTCH | KW, CYLIECTBEH | BOIpocamMH U

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

- IPOBOJUTH 3aHSATHHA [0 | MPOTPAaMMHO | PUMEHSET | 3aTPYyAHSIETCA C
00paboTKy pE3yJIbTaTOB | COOTBETCTBYIOIIEH | IO TEOpETUYEC | OTBETOM  IIpU
SKCIIEPUMEHTA M OLIEHUTHh MX | JUCLHUILIMHE. MaTepuana, | Kue BUJIOU3MEHEHU
B CpaBHEHHH c UCTIBITHIBACT | MOJIOXKEHU | U 3aJlaHuH,
JUTEPaTypHBIMU TaHHBIMU; 3aTpyIHEHU | 5 NPH | UCTIONB3yeT B

3 oman e6rademv - npu peleHnn OTBETE
METOAaMU U TpUeMaMu BBIMIOJTHEHUH | IPAKTHYEC | MaTepuai
paboThI 1o U3YYEHHUIO IIPAKTHUYECK | KHUX MoOHoOTrpaduyeck
CBOWCTB  BEIIECTB  YMETh ux pador. BOIIPOCOB | OIf IUTEPATYPHI,
B3BCIINBATH, TUTPOBATH, M 3ajad, | IpaBUIbHO
MOJIb30BAaThCs  MUIETKaMH, BJIaJI€eT 000OCHOBBIBAET
npubopamu ¢duzuko- HEOOXO/UM | IPUHATOE
XUMHUYECKOT'0 aHaJIN3a; BIMU pereHwue,

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

5.3 TunoBble KOHTPOJIbHBIE 32/IaHNUS WM HHbIE MATEPHAJIbI, HE00X0AUMbIe 1JIs1
OLICHKH 3HAHUI, YMEHHM i, HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XaPAKTePU3YOIINX

Tanbl GOPMHUPOBAHNS KOMIIETEHIMH B Npoliecce 0CBOEHHUs 00pa30BaTEeILHON MPOrPaMMbl

RoOoo~NoGO~LNE

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

5.3.1. Bonpocsl Kk Ko10kBHYyMYy Nel:

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

Bunsl pactBopoB.

Bungel cucrem.

MomnsipHast KOHIIEHTpALHsL.

HopmanbHas koHIIEHTparusl.

[IponieHTHast KOHLIEHTpAITHSI.

3akoH pa3baBienus OcTBajibaa.

Teopus Jlstouca.

CnaOble U CUIIbHBIE AJIEKTPOJIUTHL.

Knaccudukanus 31eKTpoInUTOB.

Bunl KOMIIJIEKCHBIX COETUHEHUN.

[loHsiTHE M HOMEHKJIATypa KOMIUIEKCHBIX COETMHEHMII.

12




1.
2.
3.
4.
S.

6.

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

34. Meron nomypeakiuu.

35. MeTo 3IeKTPOHHO-HOHHOTO OajaHca.

36. CtpocHHE KOMITJICKCHBIX COSTUHEHUH.

37. T'mnponus coneit

38.  Bunsl ruaponmsa.

39. KoncranTa rujaposmsa.

40. BoaopoHBIii MOKa3aTeab paCTBOPOB.

3agauyu K KOJLUIOKBUYMY Nel:

N2 )+3H2 n=2NH3().+Q B kxakom HampaBieHHH U MOYEMY CMECTUTCSl paBHOBECHE B
JAHHOM peakLuu MpU NOHW)KEHUU JaBJICHUS, YBEIMUYEHUM KOHLIEHTPALUM aMMHaKa,
MOBBILIEHUH TEMIIEPATYPHI.

Omnpenenure 00bEM BBIJETUBIIEIOCS BOAOPOJA IPU B3aUMOJEHCTBMM LIMHKA C
COJITHOM KHMCIIOTOM NpU HOPMAaJIbHBIX YCJOBMSIX, €Clid B peakuuto Bcrymwio 100r
MeTajuIa.

HanummTe moyiHyro 3JeKTPOHHYIO (OPMYITY, pacHpelesUTe BaJCHTHBIC SJIEKTPOHBI
[I0 KBAHTOBBIM siueiikaM, YKaXKUT€ BO3MOJKHbBIE CTENEHU OKHUCIECHUS, OKCHUJBbI,
TUAPUABI, THAPOKCUABI, KUCIOTHI U COJIM JUIsl aemeHTa Ne 83

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

VYkaxure, Kakas U3 peakiuid OyJeT MpoTeKaTh MPU CTAHJAPTHBIX YCIOBUSX IOJIHEE:
OKHCIICHHE Kene3a 10 okcua xene3a |l mnm oxcuna xenesa Il

Hanummre ypaBHEHUs IUCCOLMALMM CIENYIOIIUX COEAMHEHUH, HAa30BUTE HX:
As(OH)3, H3PO4 , NH3 NH4+OH, H20, H20., KFeO, ,KNO:s.

[Ton6epure k03((UIMEHTH B YpaBHEHUSX OKUCIUTEIBHO - BOCCTAHOBMTEIbHOM
peaknuu  metogoMm monypeaknuii  :Se+KOH=K,SeOs+K,Se+H,O. Ha ocHoBe
MOTEHIMAJIOB nonypeakiuil paccuntaiire 3/1C cucremsl, sHeprus ['ud6ca u caenaiite
BBIBOJI O HAIIPaBJICHUU MTPOTEKAHUS PEAKIIUH MPU CTAHJAPTHBIX YCIOBHSIX.
IIpouenTtHas koHueHTpauus 200 M1 pacTBopa coysiHOM KUCIOTHl 10% ¢ TUIOTHOCTBIO
1,15 r/min. Onpenenute MOJISIPHYIO KOHIICHTPAIIMIO PacTBOpA.

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

10. PaccumuTaii pH pactBOpa rujapokapOoHaTa Kajiusi, e€clii KOHLeHTpaius uoHoB OH”

0,0003 mounb/m.

KonnoxkBuym 2
AHaTUTHYECKAs] XUMHA

Teoperuyeckue BONpochl
Kakolt MeTo/ aHanm3a Ha3bIBAaETCA «TpaBUMETpUUECKUMY. [IpenmyiecTBa 1 HeTOCTaTKH
[IpuBeaure npumMeps! npumeHeHre ' MA B nuieBoi NpOMBIIUIEHHOCTH.

Uro Ttakoe ocaxnaemas ¢opma? Kakue oOcCHOBHbIE TpeOOBaHUS TMPEABIBIAIOTCS K
ocaxxmaemoit popme?
Uro Takoe mpakTUuecku TmonHoe ocaxaeHue? Kakue moTepu ocanka IOMYyCTHMBI B
KOJIMYECTBEHHOM aHaIu3e?
B Buae kakoro coemunenus - BaCOsz, BaC,Os umu BaSOs - Gonee uenecooOpa3zHo
OCaXJIaTh HOHBI 0APHS C METBI0 KOJIHMYSCTBEHHOTO TPaBUMETPHUSCKOTO OTIPEICIICHHUS?

Kaxum Tpe60BaHI/IﬂM AOJIDKHA YAOBJICTBOPATH I'PABUMETPUICCKAA (bopMa oca
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7. Kaxkue nmpoueccbl IpOUCXOAT IIPU CO3PEBAHUU KPUCTAJUINUECKOTO ocaaka?
8.  OxapakTepusyHTe YCIOBUS OCAKICHHS KPUCTANINYECKOTO OCaIKa.
0. OxapakTepu3yiTe YCIOBUS OCAKICHUS aMOP(PHBIX OCAKOB.

10.  Yro rakoe koarynsuus, nentusanua? Kakue ycnosus odbecneduBaroT HOIYyYEHHUE XOPOILIO
¢unpTpyemoro amopdHoro ocanka?

11. Kakum  TpeGoBaHMAM  JOJDKHBl  YIOBJIETBOPATh  PEAKLUH,  MCIOJIb3YyEeMblE B
IpaBUMETPUUECKOM aHaIu3e?

12.  Yro Takoe 6e3301bHBIN GUILTp. [Iporiecchl GUIbTpOBaHUS U MPOMBIBAHUS OCAIKOB.

13. CrocoOpl MPUTOTOBIICHHS TUTPOBAHHBIX (CTAHIAPTHBIX) PACTBOPOB.

14, Knaccudukarysi METO0B TATPUMETPHYECKOTO aHAIIN3A.

15. Meroabl TUTPOBAHUS.

16. Pacuersl B THTPUMETPUUYECKOM aHAIN3E.

17. Yro takoe pabounii pacTBOp (cTaHAapTHBIN)? YTO Takoe IPUTOTOBICHHBIN U YCTaHOBJICHHBIH
pactBOpbI?

18. Uro Ttakoe THTpoBaHWE? BUIBI TUTPUMETPUYECKUX ONpPEICNCHH: MpsMoe, oOpaTHoe,
KOCBEHHOE.

19. UYrorakoe TouYKa SKBHBAJCHTHOCTH U Kak €€ onpenensatb? CrocoOsl 0OHAPYKEHUSI KOHEUHOM
TOYKU (TOYKM OHKBUBAIEHTHOCTH) TUTPOBaHMs. BbIOOp KHCIOTHO-OCHOBHBIX HHIMKATOPOB.
PaBHOBecusi B pacTBOpax HMHAMKATOpoB. KOHCTaHTa IUCCOLMAIMM WHIMKATOPOB, HHTEPBAI
nepexoja OKpPacKH.

20. Kakue mpuMeHSIOTCS CITOCOOBI BRIPAKCHHS KOHIIGHTPALMI pacCTBOPOB B 00bEMHOM aHAIN3e

Ilepeuens 32124 ¥ ynpaKHeHHit

Paccuurath (hakTop mepecuera «F» BecoBoit popmbl Fex Oz Ha xerne3o.

Paccuurats hakrop nepecuera «F» BecoBoit popmbr MgCO3 Ha marHmii.

Paccuurats (akrop nmepecuera «F» BecoBoit hopmbr SiO2 Ha KPEMHHIA.

Paccuurath (hakTop nepecuera «F» BecoBoit hopmer AgBruaa cepedpo.

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

Paccuutath (hakTop nepecuera «F» BecoBoit hopmbl BaCO3z Ha OGapwid.

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

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

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

0. Paccumurats ¢akrop nepecuera "F" Becooii popmel MgO Ha Maruuii.

11. BraxxHOCTh MYKH, 32 HCKJIIOUYEHHEM COEBOM, HE MOJDKHA TpeBbimath 15%. Onpenenure
BJIAKHOCTh MYKH M C/I€JaliTe BBIBOJ O €€ NMPUTOJHOCTH, €CIIU U3BECTHBI CIEYIOLINE TaHHbIE!
Mmacca nyctoro 6rokca — 19,4613 r, macca Orokca ¢ Mykod A0 BeicymmBaHus — 24,5748 1,
Macca OroKca ¢ MyKoil rocie BelcyniBanus -24,2218

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

BOo~NoORWDNE

KOHIEHTPALMIO U HOPMAJIIBHOCTh PacTBOPA CEPHOI KUCIOTHI.

13.Tutp pactBopa a3zoTHOM kuciaoTel paseH 0,00630 r/mu. Bprauciauts MOJISpHYRO
KoHIeHTpanuto pacrBopa u TuTp CaOmoHNO3 .

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

15. Beluncnuth MOJIIpHYIO KOHIIEHTPALMIO a30THOM KUCIIOTHI, eciii Ha TutpoBanue 0,2500 r
Na2CO3 nomwio 20,50 mi1 3TOro pacTBopa.

16. BbruucanuTh MOJSPHYIO KOHIIEHTPALMIO pacTBOpa COJISHOM KHCJIOTBI, €CIM Ha
tutpoBanue 15,0 M ero momwio 10,0 M 0,3 M pactBopa NaOH.

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

18. Boruucaute tutp pactBopa HCI, ecnu nHa TurpoBamue 10,00mn ero momuio 12w
pactBopa NaOH ¢ tutpom 0,00400 r/m.
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19. BeraucauTh MOJSIpHYIO KOHIIEHTpanuto u Tutp pactBopa HNOs ecnum Ha TUTpOBaHue
15,00mn ero pacxoxyercst 10,00mi 0,1 M pactBopa KOH.

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

21. 25,00 ma pactBOpa yKCycHOM KuciOoThl HeWTpamuzoBainu 20,00 ma 0,15M pactBopa
KOH. Beraucauth MOISPHOCTD U TUTP YKCYCHON KHCIIOTA.

22. Beriuuciuts pH pactBopa, MOJy4eHHOTO MPU TUTPOBAHMHM B MOMEHT, korja k 20,00 mi
0,2M pactBopa coyistHOM KUCIoThI o6aBuau 17,00 M 0,15M pactBopa NaOH.

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

24. Bpruuciuth pH pacTtBopa, m0JydyeHHOrO IPU TUTPOBAHUU B MOMEHT, korzaa k 20,00 mu
0,2M pactBopa cosnsiHoi kucaoTsl go6asuu 20,00 ma 0,2M pactBopa NH4OH.

25. Beruucnuts pH pacTBopa, noay4eHHOro IpU TUTPOBAHUU B MOMEHT, Koraa k 20,00 mi
0,1 M pactBopa ykcycHou kuciaotsl go6aBuiu 20,00 M 0,2 M pactBopa NaOH.

26. Berunciuth pH pacTBopa, MOJy4E€HHOIO IPU TUTPOBAHUU B MOMEHT, korja Kk 20,00 miu
0,1M pactBopa ykcycHoi kucinotsl gooasumu 20,00 min 0,1M pactBopa NaOH.

27. Beruncnuth pH pacTBopa, MOJy4E€HHOIO IIPU TUTPOBAHUU B MOMEHT, korja kK 10,00 mn
0,2M pacrBopa NH4OH no6asuiu 10,00 mu 0,1 M pacreopa HCI.

28. Bpruucnute pH pactBopa, mogyueHHOro NMpU TUTPOBAHUM B MOMEHT, koraa k 10,00 mu
0,2M pacrBopa NH4OH no6asuiu 20,00 mu 0,1 M pacreopa HCI.

5.3.2. Bonpochbl K 3a4ery.

OIIK - 2/0OIIK-1.2

3HaHMe: KpaTKHe HCTOPHMYECKHE CBeJIeHHsl O Ppa3BUTHM XHMHH, POJIb
POCCHIICKMX YYEHbIX B Pa3BUTHH 3JTOil HAYKH;CBOMCTBA BaXKHEHIIHX KJIACCOB
COCJMHEHHWH B  3aBHCHMOCTHM OT  CTPOCHHS; MeTO/ABI BbLICJICHHS,
OYMCTKHM.COBPEMEHHYI0 MoOJe/Jb CTPOCHHS aToMa; XHMHYECKHe 3JJIeMeHTbl M HX
COCUHEHHUSsI; PEAKIHOHHYI0 CIOCOOHOCTH BelleCcTB; IMEPHOANYECKYI0 CHCTeMY
3J1eMEHTOB B CBeTe CTPOEHMS] AaTOMa, KHCJIOTHO-OCHOBHbIe M OKHCJIUTEJIbHO-
BOCCTAHOBMTE/IbHbIE CBOMCTBA BelleCTB, XHMHYECKYI0 CBSI3b; XMMHMYeCKHe CHCTEMBbI;
JUCHEPCHbIE CHCTEMBI M HMX KJIACCHPHUKALUIO; XHMHYECKYI0 TEPMOJAMHAMMKY H
KHHETHKY.
Kunerunka, noHsiTue, MOMEHTaIbHAasi CKOPOCTb.
Meroa nonypeakuui.
3aKOH SKBUBAJIEHTOB, MIOHATHE SKBUBAJICHTA.
TennoBoit 3¢ (hexkT XUMUUECKUX PEeaKIUH.
By KOMIIJIEKCHBIX COSTMHEHNHN
HcTopus pa3BUTHSA XUMHUU.
DHTpOIHS.
HomeHknarypa KOMIUIEKCHBIX COETUHEHUI.
[Tpunnun Baat-T'odda.
0. DKBHUBAJICHT COJIM, OCHOBAHUS, KUCIOTBHI.
1. MeTtoa MONEKYJISIPHBIX OPOUTAIICH. .
12. CtpoeHne KOMIUIEKCHBIX COeTMHEHUH.
13. Meto 351eKTpOHHO-MOHHOT00aJUTaHC a.
14. Tlops0K 3an0THEHUs IIEKTPOHHBIXOpOUTAIEH.
15. BopopoaHbIii TOKa3aTellb paCTBOPOB

RBOoo~NORwNE
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16. OcobeHHOCTH CTPOCHUS aTOMOB d-3JIEMEHTOB.
17. Ipunmun Jle-11laTense.
18. Merons! onpenenenus pH cpenpl.
19. Buabl XMUMHUYECKOU CBS3H.
20. Teopus OBP.
21. XuMuueckoe paBHOBECHE
22. Kiaccbl HEOPraHUYECKUX COSTUHEHHA.
23. DHTANIBIHA.
24. Knaccuduxanmss KOMIUIEKCHBIX COCTMHEHUI
25. Dueprus ['m60ca.
26. Bujbl tuaponmsa.
27. Bnusaue cpeanl Ha mpotekanne OBP.
28. Buipl KOHIICHTpAIUi.
29. YcnoBus NpOTEKaHUSI XUMUYECKUX PEaKIUH.
30. IIpaBuno Xynnaa, npaBuio Kieukosckoro.
31. BonopoaHas v MeTasInueckast CBs3b.
32. Teopwst AMEKTPOIUTUIECKON TUCCOLTUAIIHN.
33. OCcOOEHOHOCTH CTPOSHHUS AaTOMOB P-3JIEMEHTOB
34. Jlucconmanus, KOHCTAHTA JUCCOIUAIUH.
35. I'maponns, KOHCTaHTa TUAPOJIN3A.
36. [1epBblii 3aKOH TEPMOJUHAMUKH.
37. Ilepunonuueckas cucrema J[.M1.Menneneena.
38. Bunsl corei.
39. KoncraHnTa yCTOMYMBOCTH KOMILJIEKCHOTO MOHA.
40. ITpuauun Bant-TI'odda, cocrosiare paBHOBECHS.
41. CriocoOsl mosTyueHus comeil.
42. KoBasieHTHAsI U MOHHAS CBS3b
43. DnexTpoAHbBIN MOTeHIMAal, ypaBHeHHe HepHcTa.
44, Knaccupukanuu XuMAYECKUX PEaKIIui
45. KuciaopoHblie COeTMHEHUS a30Ta, yI00peHHUS.
46. I'maponus, crynenu ruaponusa, pH coei.
47. S,p,d sneMeHTHI, 00IIHEe XapaKTEPUCTHKH.
48. BoiopoHbIe COSTMHEHMS a30Ta.
49. XecTKocTh BOABI, BU/bI, METO/IBI YCTPAHEHHUS.
50. CmenieHne XUMUYECKOTO PABHOBECHSI.
51. KucnopoaHsie COeTUHEHHSI CEPHI.
52. Kimaccudukaruss XAMUIECKIX PEaKITHiA.
53. [IpousBeneHrne paCTBOPUMOCTH.
54. CKOpOCTh XUMUYECKOU peaKIuu.
55. Busipl 21€KTPOIUTOB.
56. Bupl KOHIIEHTpAITHA.
57. Bropoe Havano TepMOAMHAMUKU
Ymenue
MNOArOTOBUTL M IIPOBECTH XUMHUYECKH IKCIIEPUMEHT 110 M3YYCHUIO CBOJICTB COCHHHeHHﬁ;
NMpoBOAUTH 06p360TKy PE3YJILTATOB IKCIEPUMEHTA U OLCHUTHL UX B CPAaBHEHHHU C JIMTECPATYPHBIMHU
JAAHHBIMH;
HaBbik
ompefeJsATh W paccuuThiBaTh PH pacTBOpoB; HampaBiIeHHe peaknWid; PacCYNTHIBATH
KOJIUYE€CTBEHHO COACPKAaHUEC PACTBOPEHHOT0 BeEHI€ECTBA, CKOPOCTL XHUMHYECKHUX peaKum‘/i U HuX
HANIPaBJEHHOCTH, MCHOJIL30BAaTh He00XoAUMble NPUOOPHI M JiaGopaTopHoe o00OpyIOBaHHWe TPH
NPOBeJCHNH UCCIIeI0BAHMIA,
OnsIT AeATCJIbHOCTH
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0 MeToaax M IIpUeMax paﬁDTbl M0 M3YYECHHUIO CBOIICTB BelIeCTB YMETH B3B€IIMBATDh,

TUTPOBAThb, MNO0Jb30BATHCHA MNMUIICTKAMMU, npnﬁopaMn (I)PBHRO'XI/IMI/I‘ICCKOFO aHaJ/JIu3a; paﬁOTbl B
XHMHYECKOH HﬁﬁOpﬂTOpHH, C arpeCCMBHbIMH XUMHYE€CKHUMMU BelIeCTBAMMU - KUCJIO0TaMH, 1IeJ104YaMH,

AJ0BUTHIMHU BCIICCTBaAMMU.

58.
59.
60.

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

69.

70.
71.
72.

73.
74.

75.

76.

77.

OIIK

Kakoii MmeTo/1 aHanmM3a Ha3bIBaeTCs «TpaBUMeTprUecKuMy. [Ipenmyiiiecta 1 HEOCTATKH
IIpusBeaure npumeps! npumeneHre ' MA B nu1ieBoi pOMBIIUIEHHOCTH.

Yro takoe ocaxngaemas ¢opma? Kakue ocHOBHble TpeOOBaHUSA NPEAbSBIAIOTCA K
ocaxxaaemoii popme?

Yro Takoe npakTUdyecKH mojHOe ocaxiaeHue? Kakue norepu ocajgka AONYCTUMBI B
KOJIMYECTBEHHOM aHanu3e?

B Bunme xakoro coemunenus - BaCO3z, BaC,0s4 unm BaSOs4 - Gonee menecooOpazHo
OCaXAaTh MOHBI 0apUs C LEIbI0 KOJIMYECTBEHHOTO IPaBUMETPUYECKOTO ONpeieTIeHUs?
Kakum Tpe6oBaHUAM OJDKHA YAOBIETBOPATH IpaBUMeTpUUeckas popma oca

Kaxkue nmpoueccbl Tpoucxoadar Npu CO3peBaHNU KPUCTAJUIMYECKOTO ocaaka?
OxapakTepu3yiTe yCI0BHsI OCaXIEHUS KPUCTAIUIMYECKOTO OCaKa.

OxapakTepu3yiTe yCIOBUS OCAKIACHHUS aMOP(HBIX OCaJIKOB.

Yro Takoe koarymauus, nentuszauus? Kakue ycnoBus oOecredMBalOT IOTy4EHUE
XOpomIo GuIBTPyeMoro aMophHOro ocaaka?

Kakum  TpebGoBaHMSAM  JOJKHBI  YAOBJETBOPSATH  PEAKLMH,  MCIOJIb3yeMble B
IpaBUMETPUYECKOM aHaIu3e?

Yro Ttakoe 0e3301bHbIN GuibTp. [Iporiecchl puiabTpoBaHMs U IPOMBIBAHUS OCAKOB.
CriocoObl MPUrOTOBIIEHUS TUTPOBAHHBIX (CTaHAAPTHBIX) PACTBOPOB.

Kraccuguxkanust METoJJ0B THTPUMETPUYECKOTO aHAIM3A.

MeToabl TUTPOBAHUSL.

PacyeTsl B THTPUMETPUYECKOM aHAIIU3E.

Uro Ttakoe pabouuii pactBOop (cTraHmapTHhNA)? UYUTO Takoe NPUTOTOBICHHBIH U
YCTaHOBJICHHBIH pacTBOpHI?

Uro Takoe TUTpoBaHME? Buabl TUTPUMETPUUECKUX ONpEIENICHUM: MpsiMoe, oOpaTHOE,
KOCBEHHOE.

Uro Takoe TOYKa SKBUBAJEHTHOCTH U Kak e€ omnpenensatb? CrnocoObl 0OHapy>KeHus
KOHEYHOW TOYKM (TOYKM HKBUBAIEHTHOCTH) TUTPOBaHMA. BBIOOp KHCIOTHO-OCHOBHBIX
uHauKaTopoB. PaBHOBecuss B pacTBopax MHAUMKaTtopoB. KoHcranTa aucconumanuu
WHIUKAaTOPOB, HHTEPBAJI IEPEX0/1a OKPACKH.

Kakue npumeHsroTcsi cnocoObl BbIpaXXEHHsS KOHLEHTpPalUid pacTBOPOB B 0OBEMHOM
aHaimse

OuneHoYHBIE CPeICTBA 3aKPHITOI0 U OTKPBHITOI0 THIA /ISl LieJieil TeKylero KOHTPOoJIst
1 MIPOMEKYTOYHOM aTTecTANNU

—1: Cnoco0eH pemiaTh THNOBBIE 32124 NPO(PeCCHOHAIBLHOM 1esITeIbHOCTH HA OCHOBE

3HAHUI OCHOBHBIX 3AKOHOB MaTeMaTH4YeCKHX, eCTeCTBEHHOHAYYHbIX U
o0menpogeccHoOHANbHBIX JTUCHHUILVINH ¢ IPHUMEHeHHeM HH(POPMALIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOT Uil

OIIK — 1.2: I/ICHOHBSyCT OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHBIX JUCHUIIIINH JJIA pCIICHUSA

TUIOBBIX 3a7a4 Ipo(heCcCUOHATIBLHON eI TeNbHOCTH

Tun 3a7aHunii: 3aKpbITHINA
Bapuanr 3ananus 1.
ABTOpPOM 3aKOHA COXPAaHEHHUS MaCChI BEIIECTB SIBIISIETCS. ..

1. ABoragpo
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2. Mennenees

3. JlomoHOCOB

4. Tecc

[IpaBuibHBIN OTBET:3

Tun 3a7aHuii: 3aKpbITHINA

Bapuant 3ananus 2.

IIpu kakom u3 napei B Poccuy mosBUIIach epBas anTeka. ..
1. Iletp 1

2. bopuc I'onyHos

3. Enuzasera [lerpoBHa

4. Ban I'po3Hblii

[IpaBuiibHbII OTBET: 4

Tum 3agaHuii: 3aKpbITHINA

Bapuant 3aganus 3.

Yto TaKO€ MOJIb...

1. YciioBHBIM 3apsii aToMa B COCIMHEHUH.

2. O0beM, 3aHMMAEMbIil OJHUM SKBHUBAJICHTOM Ta3a.

3. HaumenbIas yacTrila XMMAYECKOTO 3JIEMEHTA, COXPaHSIOIIAst BCETO €ro CBOMCTBA.

4. KonuyecTBO BeIIeCTBa, COAEPIKAIIEE CTOJIBKO CTPYKTYPHBIX E€AMHUIL, CKOJIBKO COICPKUTCA
aToMmoB B 12 r uzorona yranepona 12C.

[IpaBuiibHbIN OTBET: 4

Tun 3a7aHuii: 3aKpBITHINA

Bapuant 3ananus 4.

OxkBuBajgeHTHag Macca xJjopa B coeanHennu KCl cocTaBiser...
1.71

2.6,8

3.355

4,11,85

[IpaBuibHBIN OTBET: 3

Tum 3aganHunii: 3aKpbITHINA

Bapuant 3aganus 5.

Kakoli 00beM 3aHUMAET OAUH MOJIb BOJIOPOJia IPH HOPMAJIBHBIX YCIIOBUSX...
1.1

2. 22,4 1.

3.22,4 M.

4, 2,24 1

IIpaBuibHBIN OTBET: 2

Tun 3agaHuii: OTKPBITBINA

Bapuant 3aganus 6.

W3 npenoKeHHOr0 IePEYHs BEIIECTB BLIOEPUTE BEIIECTBA, MEKIY KOTOPLIMU BO3MOIKHA pEAKIIU
HOHHOr0 OOMeHa. 3alMIINTEe MOJEKYISIPHOE, MOJHOE M COKpalIéHHOEC MOHHOE VPaBHEHUS DTOM
PEAKIMU C YYAaCTHEM BLIOpAHHBIX BelIeCTB. JIIsg BEHIOJHEHUS 3a4aHMs MCIOOIL3YUTE CIIEAVIOMMI
IepeyueHb BEIIECTB: MIEpMaHraHaT Kaiaus, TIHapoKapOoHaT Kanus, cyIsGuT HaTpus, cyabdat Oapusl,
THAPOKCUJT KaJiva. JIONyCTUMO MCHOIB30BaHUE BOAHBIX PACTBOPOB BEIIECTB...

[IpaBHUIIBHBIN OTBET:

2NaHCOs+ 2KOH = Na,COs+ K2COz+ 2H:0;
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2Na *+ 2HCO; + 2K* +20H" = 2Na* + (CO3)? +2K* + (CO3)* +H0;
2HCO3 +20H" = 2 (CO3)%+H,0;

Tun 3aganuii: OTKPBITHIN

Bapuanr 3ananus 7.

Hcnoap3ys METOO DJIEKTPOHHOI0 0aJaHca, COCTABLTE YPABHEHUE pEaKIIUi
NO2+P203+.....=NO+KoHPO4+.....

Onpenenure OKUCIUTETh U BOCCTAHOBHUTEIIb

IIpaBUIIBHBIN OTBET:

N** + 2e — Ni2 | 2 peakiusi BOCCTAaHOBJICHUS

2P 4e¢ — 2P*° | 1 peakiust OKHCACHHUS

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

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

Tun 3aganuii: OTKPBITHINA
BapuanTt 3aganus 8.
Kene3o coxriu B xjope. [1oaydeHHYI0 cOIb J00aBHIN K PacTBOPY KapOOHATa HATPUS, IIPU ITOM
BbIDAJ OYpBIA 0OCaJOK. OTOT 0CaJOK OTGOHMILTPOBAIM M MNpoKaauiad. IToJydyeHHOE BENIECTBO
PACTBOPHUIIM B MOJOBOAOPOAHON KHcaoTe. HanuimmTe ypaBHSHUS YSTHIPEX OIMMCAHHBIX PEAKITHIA. ..
IIpaBuiIbHBIN OTBET:

1. 2Fe + 3Cl, = 2FeCls

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

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

4, Fey03+ 6HI =2Fel; + 12 + 3H20

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3ananus 9.

- METOJl, OCHOBAaHHBIH Ha MCIOJIb30BaHUU PEAKIUi 00pa30BaHMsI KOMILUICKCOHATOB
- KOMIUIEKCHBIX CO€JMHEHUN KaTHOHOB METAJUIOB C KOMIUIEKCOHAMHU. [[1s1 onpeneneHnss KOHEYHON
TOYKM TUTPOBAHUS MCIOJIB3YIOT METAJUIOXPOMHBIE WHIMKATOPBl WM OPraHUYECKHUE BEIIECTBA,
oOpa3yromire OKpaieHHbIe KOMIUIEKCHI ¢ KATHOHAMH OTIPEACIIIEMBIX METAIIOB.

[IpaBuIbHBINA OTBET: KOMILUIEKCOHOMETPUYECKOE TUTPOBAHUE.

Tum 3agaHuii: OTKPBITBINA

Bapuant 3aganus 10.

Hcnonb3yst METOJI DIIEKTPOHHOIO 0allaHca, COCTaBbTE YPAaBHECHUE PEAKIIUN
NO+KCIO+....=KNO3z+KCI+.....OnpeaeanTe OKMCIUTEIs U BOCCTAHOBUTEIb.
IIpaBUIIBHBIN OTBET:

CI** +2e — CI™' | 3 peaxmms BoccTanoBeHNS

N*2 - 3e — N** |2 peaxuus oxucnenus

okucimrens Cl, Bocctanosurens N

Tun 3a1aHuii: OTKPBITHIN

Bapuant 3ananus 11.

— OJUH M3 JIJIEKTPOXMMHUYECKHX METOJIOB aHAJIM3a, OCHOBAHHBIM Ha W3MEPEHUU
JJIEKTPUYECKOTO 3apsAJa, KOTOPBIA IPOXOAUT Yepe3 DJIEKTPOJIU3EP INPU DIEKTPOXUMHUYECKHUX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusix Ha paboueM osnekTtpoxae. [lotenuman pabGouero
9JIEKTPOJIA IIPU KYJIOHOMETPUU OTIMYAETCS OT

[IpaBHUIIBHBIN OTBET: KYJIOHOMETPHS.

Tun 3agaHuii: OTKPBITHINA
Bapuanr 3ananus 12.
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Hekoropoe konuyecTBO cyiabbuaa IMUHKA pa3aelrid Ha aBe dacth. OmHy M3 HHUX 00paboTanau
pa30aBICHHON CEpHOM KHCIIOTOM, a IPYIYIO MOABEPIJIM O00KUTY Ha Bo3ayxe. I1pu B3auMoaeicTBUM
BBIJICJMBIIMXCS  Ta30B _ 00pa3oBajioch IPOCTOE  BEIISCTBO. JTO  BEIIECTBO  HAIPEIH ¢
KOHIIEHTPHUPOBAHHOM a30THOM KMCIOTOM, IPUYEM BBIICIHIICS OYpBIH Ias.

Hanumure ypaBHEHHS YETHIPEX ONMHMCAHHBIX PEaKIIMM.

[IpaBuibHBIN OTBET:

1. ZnS +2HCI = ZnCl2+H>

2.272nS + 302 = 2Zn0+ 2SO0,

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

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

Tum 3aganuii: OTKPBITHINA

BapuanTt 3aganus 13.

Cwmemanun 300r pactBopa cynb(ara Kanus ¢ MmaccoBoi joseii 20% u 500r pacTBOpa 3TOM JKE COIU ¢
MaccoBor goner 40%. PaccunTaiiTe MacCOBYIO JIOJIIO COJM B ITOJY4EHHOM PacTBOPE...
[IpaBUIIBHBIN OTBET:

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

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

m BemiectBa 3 = 260r

OrnpenenuTsb T0JII0 TOMYYEHHOT'O PacTBOpa

®w=m BerecTBa 3/(m pactBopa 3)

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

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3ananus 14.

Cmemamu 120 r pacTBOpa HUTpaTa Kajlus ¢ MaccoBoi jojieit 15% m 80r pacTBOpa dTOM K€ COJIM C
MaccoBoit goneii 20%. PaccunTaliTe MacCOBYIO JOJIIO COJIM B IIOJYIYSHHOM PACTBODE....
IIpaBUIIBHBIN OTBET:

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

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

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

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

®(Ca(NO3)2) =34 1/200 r= 0,17 wu 17%

Otsert: 17%

Tum 3agaHuii: OTKPBITBINA

Bapuant 3amanus 15.

Paznen xumuu, KOTOpbIA U3y4aeT CKOPOCTh M MEXAHU3MBI MPOTEKAHUS XMMUYECKUX pPEaKIui —
3TO . CxkopocTh XMMHMYECKOW pEaKkIuu — I3TO H3MEHEHHE KOHUEHTPALNHU
pearupyroumx BEUIeCTB B €AUHUILY BPEMEHHU.

[IpaBunbHBIN OTBET: XUMUYECKast KUHETUKA.

Tun 3a1aHuii: OTKPBITHIN

Bapuanr 3ananus 16.

CBoiicTBa 3JIEMEHTOB, a MOTOMY M CBOMCTBA 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX TEJ, CTOST B
MEPUOJNYECKON 3aBUCHUMOCTHM OT HX AaTOMHOIO Beca — 3aKOH — MEPUOAUYECKHM 3aKOH.
ABTOp .

IIpaBuneHbl otset: .M. Mennenees.

Tum 3agaHuii: OTKPBITBINA
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Bapuant 3ananus 17.
Kyna cmecturcs xumudeckoe pasHoBecue B peakimy N2 (r)+3H?2 (r)=2NH3 (r)upu yBeIHYeHUHU

JIABJICHMUSL. ..
[IpaBuiIbHBIN OTBET: B CTOPOHY YMEHBIIEHHsI 00beMa Ia3000pa3HbIX BEILIECTB, T.€. BIPABO.

Tun 3aganuii: OTKPBITHIN

Bapuant 3ananus 18.

C noMoIIBK KaKoro Npuoopa SKCIEPUMEHTAIBHO MOKHO ONPENEIUTE TEIUIOTY CropaHus (a TakKe
SHTAJBIUU 00pa30BaHMS) IPOCTHIX BEIIECTB...

[IpaBunbHbIl 0TBET: Kanmopumerp.

Tun 3aganuii: OTKPBITHIN

Bapuant 3ananus 19.

MeToanl aHaaM3a, OCHOBAHHBIE HA CIIOCOOHOCTH BELIECTBA MOIJIONIATh CBET ONPEAEIEHHON JIMUHBI
BOJIHBI, HA3LIBAIOTCS ...

[IpaBunbHBIN OTBET: (HOTOIMUCCUOHHBIMHU.

Tum 3aganuii: OTKPBITHINA
Bapuant 3amanus 20.
KomnuecTBO  TEIUIOTHI  BBIOEAMBIIEECS WM HOMVIOTHBIIEECS B PE3VIBTATE  pEAKIUU
Ha3bIBAETCS....... 1 0003Ha4yaeTcs OYKBOH. . .....
[IpaBunbHBIN OTBET: TETUIOBBIM A dexTom Q.

5.4. MeTonnyeckne MaTepuaJibl, ONpe/e/isiioliue MpPoue1ypbl OlleHUBAHUS 3HAHMIA, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX 3TaNbl GopMUpPOBaAHUS
KOMIIeTeHIIN I

OneHka 3HaHUM, YMEHHM, HaBbIKa U (MJIM) ONBITA JEATEIbHOCTH, XapaKTEPU3YIOLIUX 3TaIlbl
OneHka 3HaHUM, YMEHMH, HaBblka W (MJIM) OMBITa JESITEIbHOCTH, XapaKTEPU3YIOLIUX ITallbl
(hopMHpOBaHUSI KOMIIETEHIUMI MO JUCHMIUIMHE NPOBOAUTCA B (OpME TEKYIIEro KOHTPOJS U
IIPOMEXYTOUYHOH aTTeCTaluu.

Texkymuii KOHTPOJIIb IPOBOJMUTCS B TEYEHHE CEMECTpa C LEIbI0 ONpPENEICHUs YpPOBHS
yCBOGHMsI OOyyaromuMMucs 3HaHUM, (QOpPMHUPOBAaHMS yMEHHH, HaBBIKOB U (WIM) OIBITa
NEATEIbHOCTH, CBOEBPEMEHHOI'O BBISABICHUS MPENOJABATEIEM HEIOCTaTKOB B IOJATOTOBKE
o0yJaroImuxcs M TPUHATHS HEOOXOTUMBIX Mep IO €€ KOPPEKTHPOBKE, a Tak XKe I
COBEpIICHCTBOBAHUSA METOAMKM OOY4YEeHHs, OpraHuzalud y4yeOHOil padoThl M  OKa3aHUs
00y4aroImuMCcsi UHIUBHU1ya IbHON ITOMOLIH.

K Tekymiemy KOHTpOJIIO OTHOCATCS POBEpPKA 3HAHUIN, YMEHUH, HABBIKOB 00yUarOIUXCSI:

- Ha 3aHATHAX (OMpOC, pellieHue 3a/1a4, Je0Basi Urpa, KPYIJIblid CTOJ, TECTUPOBaHUE (ITMCbMEHHOE
WIM KOMIIBIOTEPHOE), OTBETHI (IMMCbMEHHBIE WM YCTHBIE) Ha TEOPETUYECKHE BOIPOCHI, pELICHUE
MPAaKTUYECKUX 3a7a4 W BBIIOJIHEHUE 3aJJaHUI Ha MPAKTUYECKOM 3aHATHH, BBIIOJIHEHUE KOHTPOJIBHBIX
pador;

- 10 pe3ylbTaTaM IpPOBEPKH KauyecTBa KOHCHEKTOB JIEKIHMH, pabouyux TeTpajedl M HMHBIX
MaTepHuaios;

- 0 pe3yibTaTaM oOTYeTa OOydYaloUIMXCs B XOJ€ HHIUBUAYAJbHOH KOHCYIbTAlUU
npenojaBaTesis, MPOBOJAUMOM B  4Yachl CaMOCTOSITENIBHOM  pabOThl, MO  HMMEIOIIHUMCS
3a10JKEHHOCTSM.

Ha nepBbIXx 3aHATHSX MpernojaBaTelib BbLAAET CTyJAEHTaM TpaduK KOHTPOJBHBIX
MEPOIPUATHI TEKYIIETO KOHTPOJIS.

I'PA®UK KOHTPOJIBHBIX MEPONPUATHI TEKYILET0 KOHTPOJIA
10 JMCHHUIIHHE
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dopma
dopm P
KOHTPOJIBHOTO Cpox
upyem Otan
Ne u HarlMeHOBaHUE TEMBI el Wnpuxarop (popMHpOBaHH MepONpHsITHsI (TECT, | MPOBEICHUS
KOHTPOJIBEHOTO conge| AOCTHKEHHS p ;I{) KOHTPOJIbHASI KOHTPOJIEHOTO
MEPOTIPHUSTHUS KOMIICTCHINH paboTa, yCTHBI | MEpOIPUSITUS
TCHIH KOMITETCHIIUT
a OIPOC, KOJUTOKBUYM,
JICTIOBAst KTPa U T.11.)
Pa3znea 1 «OcHoBBI OIIK -|OIIK-1.2 | aTan KomnokBuym | OKTSIOpB
o0mmen u 1 Il 3Tan
HEOPraHUYECKOU XUMUN Il >Tan
Pasznen 2 «OCHOBEI OIIK -|OIIK-1.2 | aTan Komnoksuym nexkadpb
aHATUTHYEeCKON xumun» |1 Il aran
Il >tan

ATTecTallMOHHBIC UCIBITAHUS TPOBOJATCS MPENoAaBaTeIeM, BeIYIIUM JCKIMOHHBIC 3aHATHUS
M0 JTAaHHOM AMCUUIUIMHE, WK MPENoAaBaTesIMU, BEAYIIUMHU IPaKTUYeCKue U JabopaTopHbIe
3aHATHA (KPOME YCTHOTO 3K3aMeHa). [IpucyTCTBHE NMOCTOPOHHHMX JHI[ B XOJE€ IMPOBEICHHS
aTTEeCTAIIMOHHBIX MCIBITAHUNA 0e3 pa3pemieHus] peKTopa WM MPOPEeKTOpa He JIOmycKaeTcs (3a
UCKJIIOYEHUEM DPAaOOTHUKOB YHUBEPCHTETA, BBINOJHAIOUIMX KOHTPOJMpYMOIHE (GYHKIUH B
COOTBETCTBUH CO CBOMMH JOJDKHOCTHBIMH OOSI3aHHOCTSIMH). B citydae oTcyTcTBUSI BEAyIIEro
IpenoaaBaTeNsl aTTECTAIMOHHBIC HCIBITAHUS TPOBOIATCS IpErojaaBaTeieM, Ha3HAUYCHHBIM
MUCHbMEHHBIM PACIOPSHKEHUEM 110 Kadepe.
WHBaMapl W JUIa C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 3J0POBBS, MMEIOIINE HApPYIICHHS
OIIOPHO-JBUTaTEIbHOTO armapara, MOTYT JONYCKaTbCsi Ha aTTECTAllMOHHBIC HCIBITAaHUS B
COIIPOBOKIACHUHN aCCUCTEHTOB-COMPOBOKIAIOIIHX.
Bo BpeMmsi aTTecTAallMOHHBIX HWCHBITAaHWNA OOYdYalOUIMecs MOTYT TMOJb30BaThes paboueit
IporpaMMOil  JUCHUIUIMHBI, a TaKKe C pa3peuieHus TMPeroAaBaTelisi CIPaBOYHOU H
HOPMAaTHBHOM JIUTEPATypO, KAJIbKYIATOPaMHU.
BpeMst moAroToBkM OTBeTa MpH cAave 3aueTa/sIK3aMeHa B YCTHOW (pOopMe JOJHKHO COCTABIATH
He MeHee 40 MUHYT (10 >KEeJTaHUI0 O0y4aroUlerocsi OTBET MOXKET ObITh AOCPOYHBIM). Bpems
oTBeTa — He 6osee 15 MUHYT.

Ilpy MONroTOBKE K YCTHOMY 3K3aMEHY HSK3aMEHYeMbIH, KaK MpaBWIIO, BEJET 3allUCH B JIUCTE

YCTHOT'O OTBETA, KOTOPBIH 3aTeM (110 OKOHYaHHHU SK3aMEeHa) CAAeTCsl SK3aMeHaTopy.
IIpu mpoBeeHUN YCTHOTO K3aMeHa SK3aMEHAIMOHHBIN OWjIeT BBIOMPAET caM K3aMEHYeMbIi
B CJIy4aifHOM MOpSIJIKE.
DK3aMeHaTOpy MPEeIOCTaBISIETCs IPABO 33aaBaTh 00YYAIOIIUMCS JOTIOJIHUTEIbHbBIE BOIIPOCH B
paMKax MporpamMMbl JHUCIUIUIMHBI TEKYIIETO CEMEeCTpa, a TaKKe, MOMHUMO TEOPETUYECKHX
BOIPOCOB, J1aBaTh 33Jjaul, KOTOPbIE U3yYaJIUCh Ha IPAKTUYECKUX 3aHIATUSAX.
OrneHka pe3yabTaToB YCTHOTO aTTECTALIMOHHOTO HCIBITaHUS OOBABISAETCS OOy4yaroluMCs B
JeHb ero mnpoBeneHus. llpu NpoBeJeHMH NHUCBMEHHBIX ATTECTALMOHHBIX HCHBITAHUN WIIH
KOMITBIOTEPHOTO TECTHPOBAHUS — B JCHb WX IPOBEACHUS WM HE TMO3/HEE CIETYIOIIEeTo
pabouero J1Hs Mociie UX NPOBEICHHUS.
Pe3ynbTaThl BBIMOJHEHHS aTTECTAlMOHHBIX MCIIBITAaHUH, TPOBOJAMMBIX B MHMCbMEHHOU (hopme,
(dbopMe UTOTOBON KOHTPOJBHOW PabOTHI MM KOMIBIOTEPHOTO TECTUPOBAHHMS, IOJDKHBI OBITH
00BbsIBIIEHBl OOYYalOIIMMCS M BBICTABIICHbl B 3a4ETHBIE KHIKKU HE TO3HEE CIIEAYIOIIETO
pabouero JTHs MOCIE UX MTPOBEICHHUS.

Kpurtepun u mkajbl OlilecHHBAHHS YCTHOI'O OIIPOca

Kputepun olleHKH NpU TEKYIEM KOHTPOJIE Onenka

CTYHGHT OTCYTCTBOBAJ HA 3aHATHUHN UM HEC IPUHUMAJ YUaCTHA.

«HEYOOBJICTBOPUTECIIEHO»

HCBepHLIC U OIINOOYHBIE OTBETHI IO BOIIpOCaM, pa361/1paeMLIM Ha

CeMHUHape
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CTyaeHT MPUHUMACT ydacTHe B 00CYKICHHH HEKOTOPBIX MPOOJIeM,
NaéT pacIUIbIBYATHIC OTBETHI HA BOMPOCHL. OMUCHIBAs TEMY, TyTaeTCs U
TEpsIeT CYTh BOIPoca. BEpHOCTH Cy»XIeHui, MOJHOTA M TPABUIBHOCTH
otBeToB — 40-59 %

«KYHOOBJICTBOPUTCIBHO

CTyneHT NMPUHUMAET Y4acTHEe B OOCYXKIEHHH HEKOTOPBIX MPOOIieMm, «XOPOIIIOY
TaéT OTBETHI Ha HEKOTOPBIE BOIPOCH, TO €CTh HE MPOSBISET

JIOCTATOYHO BBICOKOH aKTHBHOCTH. BEpHOCTh CYXKIEHUWH CTyIeHTa,

MOJIHOTA Y IPABHILHOCTH O0TBETOB 60-79%

CTyneHT JeMOHCTPHUPYET 3HAaHKE MaTepralia Mo pasJieny, COTIIUYIHOY

OCHOBAHHBIE Ha 3HAKOMCTBE C 00s3aTENbHOHN JUTEPaTypod H
COBPEMEHHBIMU ITyOJIMKALUAMU; JAeT JIOTUYHBIE,
APTrYMCHTUPOBAHHBIC OTBCTHBI HA IMOCTABJICHHLIC OIIPOCHI. Bricokas
AKTUBHOCTH CTY/ICHTA IIPU OTBETAX Ha BOIIPOCHI NIPENOIaBaTeNs,
AKTUBHOC y4aCTUC B IIPOBOJUMBIX JUCKYCCHUAX. HpaBI/IJIBHOCTB
OTBETOB U NOJHOTA UX PACKPBITUS JOJKHBI COCTABIATH Oosiee 80%

KpuTepnn H IIKAJbI OMCHUBAHUA KOVIOKBHUYMAa

Kpurepun onieHku npu TeKyiieM KOHTpoJIe

MPOLIEHT MpaBWIbHBIX OTBeTOB MeHee 40% (mo 5 OGanbHON cucTeMe KOHTPOJISI — OLEHKa
«HEYIOBJICTBOPUTEIILHOY);

MPOLEHT TMpaBUIbHBIX OTBEeTOB 40 — 59% (mo 5 OanbHOM cucTeMe KOHTPOJS — OIEHKa
«yI0BJIETBOPUTEIILHO»)

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

mpoueHT mpaBwibHbIX  OoTBeToB  80-100% (mo 5 OanpHOW cHCTeME KOHTPOJISI — OLEHKa
OTJIIMYHOY)

Kputepun u mkajbl olleHUBaHUS IK3aMeHA

Orenka ’K3aMeHa
(YypoBeHb OCBOCHUS
KOMTICTSHIIHIA)

TpeboBaHust K YpOBHIO OCBOEHMSI MaTepHaa

«OTIUIHO
(BBICOKUIA)

O1neHkKa «OTJIIMYHOY BBICTABIISETCS CTYACHTY, €CJIU OH INIyOOKO U MIPOYHO
YCBOWJI IPOI'PaMMHBIN MaTepHrall, UCYEPIIBIBAIOLIE, I0CIEA0BATEIBHO,
YETKO U JIOTUYECKU CTPOMHO €r0 U3JIaraeT, yMeeT TECHO YBA3bIBaTh
TEOPHIO C MPAKTUKOM, CBOOOIHO CIPABIISIETCs C 3a/ladaMu, BOIIPOCAMU U
JPYTrUMU BHJIaMH ITIPUMEHEHHMSI 3HAHUI, IPUYEM HE 3aTPYAHSIETCS C
OTBETOM IIPHU BUJIOU3MEHEHUU 3aJaHUM, UCIIOJIB3YET B OTBETE MaTepual
MOHOTpaUUECKOM TUTEpaTyphl, MPABHUIBHO 0OOCHOBBIBAET IPUHATOE
pelieHue, BiIaieeT Pa3HOCTOPOHHUMHU HaBbIKaMU U IIPUEMaMU
BBIITOJIHEHM S IPAKTUYECKUX 3a]a4.

«Xoporo
(HOpMaJTbHBII)

OLieHKa «XOpOII0» BBICTABISAETCS CTYIEHTY, €CJI OH TBEPAO 3HAET
MaTepuai, FPaMOTHO U IO CYLIECTBY U3JIaraeT ero, He I0MmycKast
CYILIECTBEHHBIX HETOUHOCTEN B OTBETE HA BOMPOC, IPABUIHHO
MIPUMEHSET TEOPETUUECKHE TMOJOKESHUS TIPU PEIICHUHU TIPAKTUHIECKUX
BOIPOCOB U 3a]1a4, BIIajieeT HEOOXOJUMBIMU HABBIKAMU M MIPUEMAMH UX
BBITIOJTHCHHSI.

«Y 1OBJIETBOPUTETILHOY
(MHUHMMAIBHBIH,
IIOPOTOBBIIT)

OrneHka «yJI0BJIETBOPUTEIBHOY BBICTABIISETCS CTYIEHTY, €CIM OH UMEET
3HAHMA TOJIBKO OCHOBHOTO MaTepraia, HO He YCBOWJI €T0 JeTajeH,
JIOITyCKaeT HETOYHOCTH, HEZOCTATOUHO MTPaBUIIbHBIE (POPMYIUPOBKH,
HapYIIEHHS JIOTHYECKON TTOCIIEIOBATEIFHOCTH B U3JI0)KEHUHT
POrPaMMHOT0 MaTepuala, UCIIbITHIBAET 3aTPYAHEHUS NPH BHITTOJTHEHUN
MPAKTHYECKHUX padoT.

«HCYILOBJ'ICTBOpI/ITeHBHO»

OI.ICHI(E[ «HCYIOBJICTBOPUTCIBbHO» BBICTABJISACTCA CTYJACHTY, KOTOpLIf/'I HC
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(HMXKe MOpOroBOro 3HAET 3HAYUTEIbHOW YaCTH IIPOTrPAMMHOI0 MaTepHana, JOIyCKaeT
YPOBHS) CyIIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJIBIIMMU 3aTPYIHEHUSIMHI

BBITOJIHSET NMpakTudyeckue padbotsl. Kak nmpaBuio, oneHka
«HCYAOBJICTBOPUTCIBHO» CTABUTCA CTYACHTAM, KOTOPBIC HC MOT'YT
MPOJOIKUTH 00ydueHHe 6e3 JOMOIHUTENbHBIX 3aHATUN 1O
COOTBETCTBYIOLIEH TUCIUIIJIMHE.

IHopsiiok MOATOTOBKH M MPOBEAEHUS MPOMEKYTOYHOM aTTecTanuu B gopme 3a4yeTa

(«3aureHoy/ «He
3a4TCHOY)

[erictBue Cpoxku Meroauka OTBETCTBEHHBIN
3aoyHas hopma
Brinaua 3aganuii k 3a4eTy 1 3ansaTHE Ha nekuusix, Benymmit npenoaaBareib Wi
10 UHTEPHET IIPENo/1aBaTely, BEyIIHe
MPAKTUYECKHUE 3aHATUS
Koncynbranum B CECCHIO Ha rpynmnosoit Benymumii npenoaaBarenb Win
KOHCYJIbTAIIUU MIPEIOJABATENH, BEAYIINE
IIPAKTUYECKHE 3aHATUS
3auer B CECCHUIO KOMIIBIOTEPHOE | Benymmii npenogaBarens WK
TECTUPOBAHUE MPEnoiaBaTeliy, BEAyIIHne
MPaKTUYECKHUE 3aHATUS
DopMUPOBAHUE OLICHKU Ha 3ayere B cootBercTBuM ¢ | Benymuii npenogasaTens Uiu

KPUTEPUSIMHU

IpenoaaBaTeiy, Beaylne
MPAKTUYECKHUE 3aHSITUS

OOyuaromieMycsi, MMEIOIIEMY YBaXHUTEIbHYIO NPUYMHY BO3HUKHOBEHHS aKaJeMUYECKOU
3aJJ0JDKEHHOCTH (00J1e3Hb, 00J1€3Hb YJIeHa CEMbU U HEOOXOJUMOCTh yXOJa 32 HUM, Upe3BblYaliHbIE
OOCTOSITENILCTBA M CUTYalllH, MHAsI TIPHYMHA), TOITBEPKACHHYIO TOKYMEHTAILHO, PACIIOPSKEHUEM
JieKaHaTa yCTaHABJIMBACTCS MHIUBUAYAJIbHBIM IpapUK JIMKBUAALUHM 33J0JDKEHHOCTEH Ha CpOK,
COOTBETCTBYIOIIMM IPEICTABICHHBIM OCHOBAaHMAM. EcCiIM 3a0JDKEHHOCTh JIMKBUJIHMPOBAaHA B
YCTAQHOBJICHHBII CPOK Ha «XOPOIIO» M «OTJIMYHO», 00YYaroLIEeMyCsl Ha3HA4aeTCsl aKaJeMHuecKas

CTUIICHOHN .

Ilo pemenuto nexaHa ¢akyabTeTa,

MOMCHTA €€ BOSBHUKHOBCHU .

oOydaromeMycst MOXKeT OBITh IpeloCcTaBlIeHa
BO3MOXXHOCTh JIMKBHUJAIMKM aKaJeMHUECKON 3aJ0JKEHHOCTH He 0ojiee 4eM B TeueHue roja ¢

6. MIEPEYEHb OCHOBHOM " g[OHOJIHI/ITEJII)HOf/'I YUYEBHOU JIMTEPATYPBI,
HEOBXOJIMMOMU JJIA OCBOEHUA JNCHUIIJINHBI

OcHoBHas JIuTEpaTypa

KoanuecTBo B
OoMoJIHOTEeKe / CCHLLIKA
na IbC

Mukprokosa, E. FO. O01iiast, Heopranudeckast 1 aHaTUTHYCCKast XUMHUS https://e.lanbook.com/bo
yuaebHoe mocobue / E. FO. Muxprokosa, T. M. Axmeros, U. A. Xapucosa. | OK/177645
— Kazans : KITABM um. baymana, 2021. — 150 c. — TexkcT :

9JIeKTPOHHBIH // JIaHb : anekTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/177645 (nata obpamenus: 24.05.2023). —
Pexxum gocTyna: uist aBTOpHU3. MOJIb30BaTENEH.

Jlapuukuna, H. Y. Heopranmueckas xumus : yaeoHoe nocodue / H. 1. https://e.lanbook.com/bo
Jlapnukuna. — HoBocubupck : HI'TY, 2021. — 83 c. — ISBN 978-5- 0k/216266
7782-4438-2. — TeKcT : 31eKTpOHHBIN // JIaHb : 3IEeKTPOHHO-

oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/216266
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(mata oopamenus: 08.06.2023). — Pexum gocTymna: jisi aBTOPU3.
MOJIb30BaTENEN.

JlonoHUTeIbLHAS JUTEpPaTypa

KoanuecTBO B
onoOJIHOTEKE / CCHLIKA
Ha DBC

Amapues, A. M. Ananutudeckast Xumus : yaeOHoe nmocodue / A. U.
AmapueB. — HoBocubupck : HI'TVY, 2021. — 92 ¢. — ISBN 978-5-7782-
4423-8. — TekcT : 37eKTpOHHBIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/216272 (nata obpareHus:
24.05.2023). — Pexxum ocTymna: Ajis aBTOPH3. MOJIb30BaTEIICH.

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

Heopranuueckas u aHaIUTHYECKasi XUMUU : METOJUYECKHE YKA3aHUS JUIS
BBINOJIHEHUS TA0OPaTOPHBIX Pa0OT M MPAKTHYECKUX 3aHATHIA /
cocraButenb E. A. lllkypakoBa. — IlepcuanoBckuii : lonckoit [AY,
2020. — 58 ¢. — TekcT : 21eKTpoHHBIH // JIaHb : AIEKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/152571
(mata obpamenus: 24.05.2023). — Pexum noctyna: A aBTOPU3.
M0JIb30BaTENEH.

https://e.lanbook.com/bo
0k/152571

7. METOANYECKHUE YKA3ZAHUA JJISA OBYUYAIOLIUXCS IO OCBOEHUIO

JUCHMUIIIAHBI

Kpr XUMHHU IIPCAIIoIaract IIpOBCACHUC JIGKIUN | MMPAKTHYICCKUX 3aHfITPII>i, a TakKXKeC

CaMOCTOSITENIbHYIO PabOTy CTYJICHTOB B paMKax y4eOHOro IUIaHa.

JIeKIIMOHHBI KypC MPEAIOoNaracT PacCMOTPEHUE OCHOBHBIX BOIPOCOB Y4EOHOrO IUIAHA.
Jlexkuust HaUMHAETCSI ¢ O3HAKOMIIEHHS CTYJICHTOB C IJIAHOM IPOBEICHUS JIEKIIMN, OCHOBHBIMH TEMaMH U
noAreMaMu. B TedeHWe JIeKIMM HAYUTBIBACTCSl TEOPETHYECKWI Marepuall, NPUBOLSTCS HPUMEPHI

PCUICHUS 3aaa4, BXOAAIIUE B COCTAB OK3aMCHAITMOHHBIX OUIIeTOB.

CryaeHT nomyckaeTcs K SK3aMEHy M0 JIEKIIMOHHOMY KYpCy, €CIIMi MMEETCs MEHee 2 4acoB
MIPOMYCKOB MO HEYBAXXUTEIBHOW MPUUMHE. DK3aMEH MPOBOAUTCS MO BOMPOCAM, pacCMaTpUBAEMbIM B
TEUEHHE JIEKIIMOHHOTO Kypca U 10 BOIPOCaM, CaMOCTOSTENIbHO pacCcMaTpuBaeMbIM CcTyAeHTOM. CIUCOK
BOMPOCOB K 5K3aMEHY BBIIACTCS Ha IMOCIEeIHEeW Jiekuuu. JlomyckaeTcsi K 5K3aMEHy CTY/EHT,

BBITTOJIHUBIIMNA ¥ 3alITUTUBIIHNNA BCE JJa00paToOpHbIe pabOTHI IO KYpPCY.

JIabGoparopHble paOOThl, MPOMYLIEHHbIE [0 YBAXKUTEIbHOW M HEYBOKUTEIBHOM IpUYMHE,
0TpabaThIBAIOTCSl B COOTBETCTBUU C TUIAHOM OTPa0OTKH 3aHsATH. JlabopaTopHbIe pabOThI BHITOIHSIOTCS
Ha ayJUTOPHBIX 3aHATHAX M yacax oTpaboTku. OdopmieHue n1adbopaTopHbIX pabOT B COOTBETCTBUH C
I'OCTom mpousBoautTcs Ha juctax A4, C yKazaHMEM TeMbl BBINOIHIEMONW pabOTHI, IIENH,
TEOPETUUECKON YacTU W IKcIepruMeHTaabHON vacTu. K nabopatopHoil pabote romyckaeTcsi CTYJIEHT,
oopmuBILIMIA OTYET. 3ammTa padoThl MPOU3BOJUTCS MO TEOPETUUECKUM U MPAKTHYECKUM 33JaHUSIM B
BU/JIE BOIIPOCOB U 3aJ1a4 (2 TEOPETHYECKHUX BOIMpoca U 331ada). Kypc BbIoiaHeHHs 1a00paTOpHBIX paboT
HAuMHAETCS 3aHATUEM [0 O3HAKOMIICHHIO C TEXHHUKOW O€30MacHOCTH U 3aKaHYMBAETCS WTOTOBHIM
3aHITHEM, Ha KOTOPOM IOIBOJUTCSI UTOT PabOTHI CTY/IEHTA 3a CeMecTp. 3aluTa JJabopaTOpHBIX padoT
MIPOM3BOJIUTCS IO MEpe MX BBIIOJHEHHWS B TEUCHHE CEMeCTpa WM Ha 3adeTHoM Henene. Ha
MPaKTUYECKUE 3aHATHUS JJOIMyCKAeTCsl CTYICHT, UMeIoIuii Oenblii xanar. Heobxoaumoe 06opynoBaHue 1

npenaparsl BbIAeT J1a00paHT.

Pexomenarmu o padote ¢ Hay4dHOM U yueOHOI muTeparypoil. PaboTa ¢ yueOHOI 1 HayyHOMH
JTUTEpaTypor SBISIETCS TJaBHOW (OPMOM CaMOCTOSTENBHOW paboThl M HEOOXoauMa TMpHU
MOJIrOTOBKE K YCTHOMY OIPOCY Ha MPAKTHUYECKHX 3aHATUSAX, K KOHTPOJIBHBIM paloTam,
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TecTUpOBaHUIO. KOHCIIEKTHI HAyYHOH JTUTEpaTyphbl IPU CAaMOCTOSATEILHONW MOATOTOBKE K 3aHITUSM
JIOJKHBI OBITH BBITIOJHEHBI TaKXKE€ aKKypaTHO, COJAEP’KaTh OTBEThl HA Ka)Abld MOCTaBICHHBIA B
TEME BONPOC, MMETh CCHUIKY Ha HCTOYHUK HH(OpPMAIMU C 00sS3aTeNIbHBIM YKa3aHHEM aBTOpa,
Ha3BaHMs U ToJla U3/aHUA UCIOJIb3yeMON Hay4HOH nuTepaTyphl. KOHCIIEKT MOXKET ObITh OMOPHBIM
(comepxaTh JHIIb OCHOBHBIE KJIIOYEBBIE MO3MILMHU), HO NMPU 3TOM TO3BOJIIONIUM AATh TOJIHBINA
OTBET IO BOMNPOCY, MOXET ObITh MNOAPOOHBIM. OO0BEM KOHCIEKTa OIpelesieTcsl CaMUuM
oOyuaromumcs. B mporecce paboTsl ¢ yueOHON W HaydyHOU JTUTEPaATypoil 00y4aromuiicsi MOKET:
JIeNIaTh 3alKCU M0 XOAY YTEHHUS B BHJE MPOCTOTO WJIM Pa3BEpHYTOro IiaHa (Co3AaBaTh MEPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOUYHHUKE); COCTABISATH TE3UCHI (LUTHPOBaHKUE Hanboee
BXXHBIX MECT CTaThbM WJIM MOHOTpaduu, KOPOTKOE H3JI0KEHHUE OCHOBHBIX MBICIEH aBTOpA);
TOTOBUTH aHHOTALIMU (KpaTkoe 000O0IIeHNnEe OCHOBHBIX BOIPOCOB pabOThI); CO3/1aBaTh KOHCIIEKTHI
(pa3BepHYTHIE TE3UCHI, KOTOPHIE).

Pabora ¢ mayunou numepamypoii Taxxe SBISETCS BaXHOW (HOPMOH CaMOCTOSITENBLHOM
paboThl U HEOOXOMMa MPU MOJATOTOBKE K MPAKTUYECKUM 3aHATUSAM U 3a4eTy.

Hayunsle cTatbu u MoHOTpaduu 1mo y4yeOHOU nuciuminHe MokHO HaiTH B IBC «Jlanby
(Wwww.e.lanbook.com); Yuusepcuterckasi oudmoreka ONLINE (http:/biblioclub.ru); B Hayunoii
anektponnoir Oubmoreke eLIBRARY.RU (https://elibrary.ru/), B smekrponHoii bBubjaunoreke
auccepranuii u aBropedeparos Poccun (http://www.dslib.net/).

8. KOMIIVIEKT IMIEH3MOHHOI'O U CBOBOJHO PACITPOCTPAHAEMOI' O
IMPOI'PAMMHOI'O OBECIIEYEHUA, B TOM YUCJIE OTEYECTBEHHOI'O
IMPOU3BOJACTBA

IlepeyeHb JIMLIEH3HOHHOT0 POTPAMMHOI0 o0ecre4eHust

Windows 8.1 Professional

Office Standard2013

IlepeyeHb cBOOOAHO PACIPOCTPAHAEMOI0 POTPAMMHOIO o0ecneyeHust

GoogleChrome

UnrealCommander

Adobeacrobatreader

IepeyeHb MpOrpaMMHOro odecriedyeHHsl 0Te4eCTBEHHOTO IIPOM3BOACTBA

- Yandex Browser

-Dr. Web

-7-Zip

-JIaboparopuss MMUC«ITnanb

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS
JJIs1 OCYIMECTBJIEHUSA OBPA3OBATEJIBHOI'O IMTPOLHECCA ITO AMCIUAIIJIMHE

Y4eOHble ayauMTOpPMH Ui INpPOBelAeHHMs Y4YeOHBIX 3aHATHMH - YKOMIUIEKTOBaHa
CHeLUANIN3UPOBaHHON (y4eOHOM) MeOenblo, TEXHUUECKUMHU CPEACTBaMHU OOYUYEHHs, CIyXKalluMH
JUIS TIpe/icTaBIeHUs yueOHOI HHpOopMaIIiH.

ITomemenne Al caMOCTOATEJBLHOM PadoOThl — YKOMIUIEKTOBAHO CHEUAIN3HPOBAHHOU
(yueOHoI1) MeOenbio, OCHAIIIEHO KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TIOJKITFOYCHHS K CETH
"NuTepHer" M 00ecneyeHo JOCTYNOM B JIEKTPOHHYIO MH(OPMAIIMOHHO-00Pa30BaTEebHYIO CpEeay
OpraHu3alHH.

OcHalLeHHOCTb U aZipec NomeLLeHUI
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OcHalleHHOCTb 1 agpec NomeLLeHN

Aynuropus Ne 1 YueOHast aynutopust Uit IPOBEACHHS 3aHATUH JIEKIIMOHHOTO THIIA, 3aHSATUI
CEeMHMHapCKOI0 THUIA, KypCOBOTO MPOCKTUPOBAHUS (BBIIOJIHEHUS! KYPCOBBIX padoT), rpyNIOBBIX
U WHIUBHIYaJIbHBIX KOHCYIBTAIlMH, TEKYINEro KOHTPOJS M IPOMEXYTOUHOM aTTeCTaluH,
YKOMITJICKTOBAaHHAsI CIICIHATIN3NPOBAHHON Mebenpio (pabodee MecTO NIpenoiaBaTels, CTOJHI,
CTYJbsI, JocKa MesoBasi (1)).

Texuuueckue cpencta o0ydeHHs: HAOOP JAEMOHCTPAIIMOHHOTO O0OpPYIOBAaHHUS - IPOEKTOP
(1), mpoexmumonHsii 3kpaH (1), HOYTOYK (TepeHOCHOI); yd4eOHO-HArIAgHBIE TOCOOuS,
oOecrieunBamoNIe TEMAaTHYECKHE WLIIOCTPAIlMK, COOTBETCTBYIOIIME pPabodYuMM Iporpammam
JIUCUUIUIUH (TIEpEHOCHOE).3aHATHI

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

KpuponuisikoBa, oM
Ne 27

Aynuropuss Ne 101 VueOHasi ayauTopusi Uil MPOBENCHUS 3aHSATHH CEMHHApCKOTO THIIA,
KypCOBOTO NMPOEKTUPOBAHUS (BBINOJHEHHUS KYPCOBBIX PadOT), TPYIIIOBBIX M WHAWBHIYaIbHBIX
KOHCYJIbTAllMH, TEKYLIEro KOHTPOJII M HPOMEXYTOYHOHM arrectanuu; JlaGoparopus Xumuw,
YKOMIIJICKTOBAaHHasl CIIEIMAIM3UPOBAHHON MeOesplo (padodee MecTo IperojaBaTesisi, CTOJIbI,
CTYJBSI, Ay JUTOPHAS TOCKA).

Texuudgeckue cpencTsa OOy4YeHHs: HAOOp AEMOHCTPALMOHHOTO OOOPYHOBaHHA - HOYTOYK
(IepeHOCHOH); CrenuanTn3upoOBaHHOE ydeOHOe 00OpyIOBaHWE - BBITSHKHON MIKad, Tra30BEIC
TOPEeNKY, CYyIWMIbHBIA IKad, mkad AT PeakTHBOB M J1a0OPAaTOPHON mocynsl, LEHTpHdyra
(mepeHocHas1), y4eOHO-HATISIIHBIE MOCOOMS OOecTeunBaloIe TEeMaTHYECKUE HMILTIOCTPALUH,
COOTBETCTBYIOIINE paboINM Y4eOHBIM NPOTpaMMaM - TaOJIHIIBI, ITAKATHIL.

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuer Ne4295 ot
28.11.2013 OO0 «lOxnas CodrBepuas xommanusi»; Office Standard 2007 Jlunensus Ne
42563717 ot 03.08.2007 OPEN 62544085ZZE09 Microsoft Volume Licensing Service Center;
Adobe acrobat reader CBobGogHO pacmpocTpaHseMOe MPOIPHETAPHOE MPOTPAMMHOE
obecrieueHue; Zoom Tapud bazoBblii CobonHo  pacmpoctpansiemoe 10,
ZoomVideoCommunications, Inc.; Skype CsoGomHo pacmnpocTpaHsieMoe MporpHeTapHOe
nporpammuoe obecneuenue; Yandex Browser CBo6oaHo pacnpoctpansemoe [10

346493, PocroBckas
o0macth, OKTIOpbCKHI
paiios, I
IlepcuanoBckuii,
yin.KpusomuisikoBa,
oM Ne 27

Aymutopus Ne 9a VYueOnas aymutopus; IlomemeHwe Ui CaMOCTOSATENBHOH paOoOTHI,
YKOMIUICKTOBaHHAsI CIICIMAIN3NPOBAHHON MeOenbio (pabodee MecTO IperojaBaTelisi, CTOJBI,
CTYJTIBSL).

Texunueckue cpencrsa oOydeHHs: HaOOp JAEMOHCTPALIOHHOTO OOOpYZOBaHMS -
komnbioTeps! (12); mpuaTep (1); yueOHO-HATTISAHBIE TOCOOHS, 00ECIIEINBAIOIINE TEMATHIECKUE
WLTIOCTPALMHU, COOTBETCTBYIONINE paboYuM MporpaMMamM JAUCIUILUINH

Windows 8.1 Pro Jlumensust Ne 64496831 ot 12.12.2014 OPEN 94501246ZZE1612
Microsoft Volume Licensing Service Center; Windows XP Home Edition Russian (OEM) Cuer
Ne 1796 ot 24.05.2007 OOO ¢upma «Mar-Het»; OpenOffice CoGoxHo pacmpoctpassemoe
IO, nuniensus Apache License 2.0, LGPL; Adobe acrobat reader CoGoaro pacnpoctpaHseMoe
MpPOIpUETapHOE NpPOrpaMMHOe oOecredyeHue; Zoom Tapud bazoseiii CBobogHO
pacmpocTpaHsieMoe 1o, ZoomVideoCommunications, Inc.; Skype CBob6oaHO
pacrpocTpaHseMoe IponpreTapHoe nporpammHoe obecrieuenne; Unreal commander CBoGoaHO
pacmpo-ctparsemoe I10, munensus freeware; Google ChromeCBobOomHO pacmpo-cTpaHsemMoe
MO, nuuensust freeware; 7-zip CBo6oaHo pacnpoctpansiemoe 10, GNU Lesser General Public
License; Yandex Browser CsobomHo pacmnpoctpansiemoe I10; Dr.Web [loroBopa Ne
PI'A03060015 ot 27.03.2019, Ne PI'01270055 ot 27.01.2020 r. mexxny PI'BOY BO «JloHcKoit
'AY» u 000 «kKOMITAHUS T'OHIAJIbD»

346493, PoctoBckas
obusacte, OKTAOpPbCKUI
paiioH, .
IlepcuanoBckuid,
yn.KpuBomisIkoBa,
oM Ne 27

Ka6uner Ne 45 TlomerieHre A1 CAMOCTOSATEIBHOM paObOThI (3IEKTPOHHBIN YMTATBHBIN 3aI),
YKOMILJIEKTOBAHO ~CIIEIMANIN3UPOBaHHOM (yueOHOH) MeOenbio, OCHAIIEHO KOMIIBIOTEpPHOI
TEXHUKOW C BO3MOXXHOCTHIO MOAKIIOUEHHUs K cetn "HHTepHeT" M oOecrnedeHo JOCTYyNoM B
ANIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly OpTaHU3aIHH.

Windows 8.1 Jlumensust Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot Microsoft
Volume Licensing Service Center; Office Standard 2013 JIuuensust Ne 65429549 ot 30.06.2015
OPEN 954360942ZE1706 Microsoft Volume Licensing Service Center; OpenOffice CBo6oaHo
pacnpoctpansemoe [10, munensust Apache License 2.0, LGPL; Adobe acrobat reader Co6onHo
pacrpocTpaHsieMoe IpolpHeTapHoe mporpamMmHoe obecrneuenue; Zoom Tapud basossiid
CBoboano pacnpocrpansemoe [10, ZoomVideoCommunications, Inc.; Skype CBo6omxHo
pacrpocTpaHsieMoe NpoIpueTapHoe IporpamMmmuoe oOecrieuenne; Yandex Browser CBoOomHO
pacnpoctpansemoe [IOYandex Browser CobGomno pacnpoctpansemoe I10; JlaGopatopus
MMMUC «AC «Harpyska» Horosop 8630 ot 04.10.2021 mexny ®PI'BOY BO «/lorckoit TAY» u
000 «WIaboparopus MMUCy; JTabopatopus MMUC Jlekanar JloroBop Ne6712 ot 30.01.2020
vexay ®I'BOY BO «Jlorckoit TAY» m OO0 «Jlaboparopust MMUCy; JlabopaTopus

346493, PocroBckas
obsacte, OKTAOpbCKUI
paiion, IL.
IlepcuanoBckuit,  yi.
KpusonuisikoBa, 1oM
Ne 27
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MMMUCIInans»y Jorosop Ne576-22 ot 11.11.2022 r mexxny ®I'BOY BO «lonckoit TAY» u
000 «Jlaboparopuss MMUCy»; Cuctema xonteHt —dmisTparu SkyDNS (SkyDNS arenrt)
Horosop Nel0-05284 ot 13.09.2021r. OO0 «Cxait/[HC»; Dr.Web Jlorosop No PI'A 12130035
ot 13.12.2022 mexxy ®TBOY BO «ouckoit TAY» 1 OO0 «KOMITAHU S I'DOHAAJIbDy; 7-
zip CBoboano pacupoctpansemoe [10, GNU Lesser General Public License
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