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1.1.

1 INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

[Inanupyemble pe3ynbTaThl OOy4YEHHS MO AUCLUILIMHE

«XuMus (HeopraHuuyeckas H

aHATUTUYECKas )» ABJISIOTCS OCHOBOU JUIsl JOPMHUPOBAHUS CICAYIOIUX KOMITETESHITUH:
Ob6menpodeccnoHaibHble KOMIIETEHIIUN:

-CniocobeH peliaTh THUIIOBBIC 3aaa4dyun HpO(l)eCCHOHaHBHOﬁ JCATCIIbHOCTH Ha OCHOBC 3HAHWUM

OCHOBHBIX

3aKOHOB

MaTEMAaTUYCCKHUX,

CCTCCTBCHHOHAYYHBIX U

obmenpodecCuoHaTbHBIX

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

-Crioco0eH K y4acTHIO B MPOBEACHHH KCICPHUMEHTAIbHBIX HUCCICIOBAaHUNA B MPO(HECCHOHATBHON
nesrenbrocTr (OITK-5).

NHaukaTopbl JOCTHKEHUS] KOMITETeHIIHH
-Hcnonb3yer OCHOBHbBIC 3aKOHBI €CTECTBCHHOHAYYHBIX MMCIMILIMH JUIS PEUICHUS THIIOBBIX 3a1a4
npodeccroHanbHoi aestensHoctu (OIMK — 1.2)

-Hcnonp3yer KiIacCHUECKHE W COBPEMEHHBIC METObI MCCIICJOBAaHHS B OOJIACTH HPOU3BOJICTBA,
nepepaboTKK U XpaHEHUsI CelbCKoX03sicTBeHHO# mpoaykiuu (OITK-5.1)

[Inanupyemsle

pe3yJIbTaThl

oOy4eHus: 1o

JUCHUITIINHE

«XuMusa  (HeopraHudeckas U

aHAJIMTUYECKas)», XapaKTepU3yolue HTanbl (HOPMUPOBAHMS KOMIIETEHIMH, COOTHECEHHBIE C
TUTAHUPYEMBIMH Pe3yIbTaTaMHi OCBOCHUS 00pa30BaTEIbHON MPOTrPaMMBI IIPEACTABICHBI B TaOJIHIIE.

Kon [TnarupyemMble pe3ynbTaThl O0yUCHHS
KOMII Copepxanue Kox n HaumeHoBaHue
dopmupyembie 3HaHUS, YMEHUS U
eTCH KOMIICTCHITHH WHAKATOPa JTOCTHKEHUS
HaBBIKH
02078 KOMIICTCHIHH
1 2 3 4
OIIK | Cnocoben pemarthb OIIK-1.2 3nanue
-1 TUTIOBBIC 3a/1a4H Hcnonb3yeT OCHOBHBIC | KpAaTKHUE UCTOPHYCCKHUE CBEACHHSI O
npoeCCUOHATBLHON 3aKOHBI Pa3BUTHH XMMHUH, PO POCCUHCKUX
JESITEIIBHOCTH Ha €CTECTBCHHOHAYIHBIX VUCHBIX B Pa3BUTUU 3TOH HAYKU;

OCHOBE 3HaHUMU
OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKHX,
€CTECTBCHHOHAYYH
BIX U
obmenpodeccuona
JTBHBIX TUCHHUTUTHH
C IpUMEHEHUEM
MH(pOPMAaIMOHHO-
KOMMYHUKAI[MOHHBI
X TEXHOJIOTUH

JMCIIUTUTAH JIJISL PEIICHUS
TUITOBBIX 3a1a4
npodeccuoHaNbHOM
JCSITeTbHOCTH

CBOMCTBA Ba)XKHEUIIINX KJIACCOB
COCIMHEHUH B 3aBUCUMOCTH OT
CTPOEHUSI; METOJBI BBIJIEICHHUS,
OYHMCTKH, COBPEMEHHYIO MOJENb
CTPOEHUA aTOMa; XUMUYECKHUE
DJIEMEHTHI M UX COEIUHCHUS,
PEaKIMOHHYIO CHOCOOHOCTH BEIIECTB;
MEPUONYECKYIO CUCTEMY JIEMEHTOB B
CBETE CTPOECHUS aTOMa, KUCIOTHO-
OCHOBHBIE ¥ OKHCIIUTEIILHO-
BOCCTAaHOBUTEIILHEIC CBOMCTBA
BEILIECTB, XUMUUYECKYIO CBS3b;
XUMHUUYECKHE CUCTEMBI; JUCIIEPCHBIC




OIIK Cnoco0eH K OIIK -5.1 CHCTEMBI M MX KJIACCHU(PUKAIIHIO;
-5 Y4acTHIo B Hcnonssyer XUMHYECKYIO TEPMOJAUHAMUKY U
IIPOBEJICHUHU KJIACCHYECKHE U KHHETHUKY.
IKCIIEPUMEHTAIBHBI COBPEMEHHBIC METO/IbI Ymenue
X MCCIICJIOBAHUI B | HCCIICIOBAaHHS B O0JIACTH | TIOJTOTOBUTH U IPOBECTH XUMHUICCKUI
npodecCHOoHATBLHOM MIPOU3BO/ICTRA, AKCIIEPUMEHT 110 U3YYCHHIO CBOWCTB
JIEATEILHOCTH nepepabOTKH U XPAaHEHHS | COCIUHCHHMIA; MPOBOIUTH 00OPa0OTKY

CEJILCKOX03AMCTBEHHOMI
MPOAYKIIUU

pE3yJIbTaTOB 3KCIIEPUMEHTA U OLICHUTD
UX B CPAaBHEHUH C JTUTEPATypHBIMU
JAaHHBIMU;

Haegvik

OIIpeleNATh U paccunuThiBaTh pH
pacTBOPOB; HANPABJICHUE PEAKIUI;
pacCUYUTHIBATh KOJIMUYECTBEHHO
coJiep>KaHue pacTBOPEHHOTO
BELIECTBA, CKOPOCTh XUMHUUYECKUX
peaxkuil ¥ UX HANpaBICHHOCTD,
MCTIOJIb30BAaTh HEOOXOUMBIE TPHOOPHI
1 n1abopaTopHOe 000pyAOBaHUE TIPH
MIPOBEJICHUH UCCIIeI0BAaHUH,

Onvim desmenbHocmu

0 METOJIax M mpuemax padoThl MO
W3Y4YEHUIO CBOWCTB BEIIECTB YMETh
B3BEIIUBATh, TATPOBATh, 1OJIH30BATHCS
MUTIETKAMU, IIPUOOpamMu Pr3UKO-
XUMHUYECKOTO aHaln3a; paboTsl B
XUMHYECKOH JIabopaTopuH, ¢
arpecCUBHBIMU XUMHYECKUMU
BELIECTBAMH - KUCIOTaMU, 111€JI0YaMH,
SIJIOBUTHIMU BEILIECTBAMH.

2. OFBEM JUCHUIIJIMHBI B 3BAYETHBIX EAUHULAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO

PABOTY OBYUHAIOIIUXCHA C TPENNOJABATEJEM U HA CAMOCTOATEJIBHYIO

PABOTY OBYYAIOIUXCS
KonrakTHas pa6ora ¢ npenoaaBarejiemM Kypcosa CamocTo Dopma
Cemectp T Jlabopa KourakTHas pa6orals padora
pyaoem- MpaxkTny ATeJbHA | IPOMEXKYTOYHO
ouHast/ . | Top. Ha MPOMEKYTOYHYIO o
KocTh | Jlekuuid, .| eckmx. | i aTTecTanuu
roja 3aHATHI . aTTecTaluIo,
3.E./4ac.| wuyac. 3aHATHH, padora, | (3k3./3a4er ¢
3a04Has yac.
: yac. yac. OlIeHK./3a4€eT)
yac.
oyHasi popma o6yuenusi 2025 rox Habopa
1 272 | 18 | 18 | 18 | 0,2 | | 178 | 3auer
3a0uHas popma o0yuyenus 2025 rog Ha6opa
1 212 | 4 | 4 | 4 | 0,2 | | 598 | 3aver

3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHbI
3.1 CrpykTypa AMCUUIUIMHBI «XUMUS (HEOpraHW4YecKas U aHAIUTHYECKas)» COCTOUT U3 2-X

pasnesnoB (Tem):




Jucnunamnna «Xumus (HeopraHuyecKkas ¥ aHaJTUTHIECKast)»

Paznea 1 «OcHOBBI 001LIEN U
HEOPTaHWYECKON XUMHUID)

Pa3zgen 2 «OCHOBBI aHAIIMTUYECKOU XUMUN))

3.2 ConeprkaHue 3aHATHH JIEKIIMOHHOTO THIA IO JUCIMIUIMHE «XHUMHS (HEOpraHW4YecKas u
CTPYKTYpUPOBaHHOE MO pasjiejjaM C YyKa3aHWeM OTBEJCHHOIO0 Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YaCOB U BUJOB 3aHITHIA:

aAHAITUTHYECKAs )»,

HaumeHnoBanu
e pa3ziena
(TeMbl)
JHUCIATLIHHBI

Kpartkoe coagep:xanue pa3szena

KoJ-Bo yacoB/popma 00yuyeHust

=)
=
=
=)

HO

3204

2025 2025

Pazgen 1
«OCHOBBI

1 oo1er u
HEOPTraHUYECK
oM XUMHH

Beenenne. MecTto U poib
Kypca B TIOJTOTOBKE CIIEIIHAINCTOB.
Lens, 3amaum U cojiep)KaHHE Kypca.
OTanbel CTAHOBJICHHS HAayKd. 3aKOH
SKBHUBAJICHTOB.

OHepreTuka XUMUAYECKUX
IPOLIECCOB. OHpoTepMHUYECKHE |
3K30TepMUUecKrue peakuuu. lloHsTne
SHTAIBITUH, SHTPOIHH, SHepruu [ nooca.
YcnoBus CaMOIPOU3BOJIEHOTO
IMPOTCKaHUsA XUMHNYECKUX peaKHHﬁ.
IlepBoe 51 BTOpOE Hayajo
TepMOJMHAMUKHU. TepMoaMHAMUYECKUE
pacyeTsl.

Kuneruka XUMHUYECKUX
peaKkuum. CxopocTh XUMHYECKHUX
peaKIui. Koncranra CKOpOCTH.
@DakTopbl, BIMIIOIIME HAa CKOPOCTh
xumuyeckor peakuuu. [IpaBuno Bant-
l'odda. 'omoreHHBIN W TETEepOTreHHBIN
KaTaiu3. XHUMHYECKOE pPaBHOBECHE.
HeoOpatumble n oOpaTUMBbIE peakLUu.
Koncranta paBHOBecus. (CBoMcCTBa
XUMUYECKOTO pPaBHOBECHS, MPUHIIHUII
Jle - IllaTensbe.

PactBopsI. PactBOpHI u
JUCTIepCHBIE  CHUCTeMBbl. Buasl u
pazauyusi. CriocoOsr BBIPAXKEHUS
KOHIIEHTpalluld pacTBOpoB. MaccoBas
JIOJIE  pPacTBOPEHHOTO BEIIIeCTBA.
Mounsapnas KOHLIEHTpaLHs.
Hopmanbhnas KOHLeHTpauud. Turp
pacTBopa. MoudnbpHass KOHLIEHTpaLus.
Mexanusm o0pa3oBaHHs paCTBOPOB.

DIEKTPONUTHYECKAS
JIUCCOITHAITNS. Juccoumanus
OCHOBaHMH, KUCJIOT U cojei. CreneHn
muccoruarnuu. CuiapHble W cla0ble
3JIEKTPOIIUTHI. Koncranra




HaumenoBanu

e paziena
(Tembl)
AUCHUILTHHBI

Kpartkoe coagep:xanue pasaena

KoJ-Bo uyacoB/popma 00yueHust

=)
=
=
=)

HO

3204

2025

2025

JUcconnanuu.  3akoH — pa3OaBiIeHUs
OctBanmpia. DakTophl, BIMSIOIINE Ha
CTENEHb M KOHCTAHTy IHMCCOIMAINH.
ITonsitre 6yhepHBIX pacTBOPOB.

I'moponutnyeckue MIPOIECCHI.
Honnoe MpOM3BE/ICHUE BO/JIBI.
Bomopoxupiii  mokazatens.  Cirydan
rugponusa conedl. CreneHp TUIPOIU3a.
Koncranta rungponusa.. IlpousBenenue
PacTBOPUMOCTH.

OKHUCIUTENBHO -
BOCCTAHOBHUTENbHBIC peakuuu. CyIIHOCTh
OKHUCJICHUS - BOCCTAHOBJICHMUSI.
Baxxueitme OKHCIIMTEIHN u
BOCCTAHOBHTECIN. MeToabl COCTaBIICHUS
[ypaBHEHUI OKHUCIIUTEIbHO-
BOCCTAaHOBHUTEIbLHBIX peaKuui.
DKBHBAJICHT OKHUCIIHTEIIS u

BoccTanoButens. Kimaccndukanus OBP.

Kommiexcheie COCIMHEHHSI.
CTPOEHHUS KOMITJIEKCHBIX
Homenknarypa.
COEIMHEHUH.

Teopus
COeTMHEHN.
IKOMIIJICKCHBIX

Tuner

JIuccomnuanusi, KOHCTaHTa HECTOMKOCTH.

Paznen 2

OCHOBEI

AHAJIUTUYCCKO

A XUMHU

OCHOBBI aHAJUTHYECKON XUMHH
TTonsTHs Ka4eCTBEHHOI'0 u
KOJIMYECTBEHHOTO aHaIu3a.
["paBumMeTpHUECKUIA aHaus.
Tutpumerpuyeckuii anamus. OCHOBHBIE
[TOHSTHA, CYIIHOCTh MeToda. MeTtonsl
[IPOBEACHUS TUTPUMETPHUYECKOTO
aHain3a. OU3NKO-XUMHUYECKHE METOIBI

aHaJIn3a.

HToro

18

aHaHHTHQCCKaH»h

3.3 Coneprkanue 3aHATHN 1a00PaTOPHOTO THIIA 10 AUCIHILTUHBI « XUMHUS (HeopraHudeckas u
CTPYKTYpUPOBaHHOE 10 pazfeiaM C YyKa3aHHMEeM OTBEJCHHOIO0 Ha HHX
KOJIMYECTBA aKaJIEMUUECKUX YaCOB M BUJIOB 3aHSTHIA:

Ne

Hanmen
OBaHue
pazaena
(TembI)

NMPAKTHYEeCKUX 3aHATHH / 1a00paTOPHBIX

Ne 1 Ha3BaHMe ceMHUHAPOB /

padoT / KONTOKBUYMOB. Buo
UHHOBAYUOHHBIX (OPM 3AHAMUIL.

Koa-Bo yacoB/gopma o0yueHusi

Bun
TeKyLler
o
KOHTPOJI

=
=
=
=

HO

3204




AUCHHILI Dnemenmul nPAKMUYECKol bt
HHBI noozomoexu & &
& &

Pazpnen 1 1 Beoanoe 3aHATHE. TexHuka onpoc

«OcHOBBI | 0Oe30omacHOCTH M TpaBWwia padoOTHl B

obmeli ® | XUMHYEeCKOU J1ab0paTOPHH.

Heopraau | JlabopatopHoe obopymoBaHme, IMOCY[a,

YecKoi peaktuBbl. OOmme TpeboBaHUS  TIO

XUMHAD) BBITIOJTHEHUIO JTA00pAaTOPHBIX padoT, HX
opopminernio u 3amute. CTapTOBEII
KOHTPOJIb. JIeMeHmbl NPAKMUYECKOU
no02omoeKu — @iadenue MmMexHUuKou
pabomul ¢ XumMu4ecko nocyoou
DHepreTuka XUMHYECKHX IIPOIIECCOB. 3ammra
Onpenenenue  TemwioBoro  3dexra 1ab0paro
peakuuu (SHTaIBIUKA 00pa30BaHUS BOJBI pHOI
B peakiun HeuTpamuzamun). JL.P.Nel paboTs
Onemenmol NpaKmu4ecKou
Nn0020MOBKU — onpeoeneHue
Men1omol pacmeopeHusi COauU

Xumuueckas KUHETHKA u 3amura

paBHOBECHE. B3aumonelictue maboparo
THOCYJIb(haTa HATPHSI C CEPHOM KUCIIOTOM. pHOM
CMmelieHre XMMHYECKOTO paBHOBECHS B paboThl
peaximn Mex Ty xiopunom xenesa (1) n
POIaHUIOM KaJIusl. Cwmeluenue
XUMHYECKOT'O paBHOBECUA nmpu
WU3MCHEHHUM XapakTepa cpeibl (KHCIon
win - 1mesnouHoi ). JL.LP.Ne2  Dnemenmot
NPaKmu4ecKou Nn0020MOBKU -
onpeoeyieHue CKOpoCmu peaxkyuu
IIpaxTHueckoe 3aHsATHE (KOHTPOIHHO- Pewenne
camocTosiTelbHas paboTa) Penienue 3amau. 3ajadu.
3amura 1adopaTopHbIxX padoT 1-2. 3amura
PacTBOpbI. Crioco0sbl BBIPAKEHUS ammra
KOHIIEHTPALlMK  PacTBOpoB.  PemeHue naboparo
3a/ad. JLP.Ne3 Onemenmor pHOI
NPaKmu4ecKou n0020MOBKU — paboTeI
onpeoeneHue KoHYyeHnmpayuu
pacmeopa
HonHoe paBHOBecHe U OOMCHHBIC 3amura
peakiMu B PacTBOpax 3JICKTPOJHTOB. naboparo
Hucconuanuss U HMOHHOE paBHOBECHE. pHOI
Oxpacka HMHIUKAaTOpOB. 3aBUCHUMOCTb paboThI

CTENEHH JAMCCOLMALMM OT TMPUPOABI
DIIEKTPOJIUTA. HoHHEbIE peaxuuu.
TI'unponus coJIe. Omnpenenenne
XapakTepa THaponusa npu nomouiu pH —
WHJUKATOPHOU Oymaru. Bumsiaue
pa30baBieHUs Ha CTENEHb I'MIPOJIU3a.
HeoGpaTtumptii TUAPOJINS. JL.P.Ne4
Dnemenmuol NPaKmu4ecKou




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 10 10
MHBI no0z0moeKu S &
n0020MOBKU — onpeoeneHue
PACmeopuMocmu 6euecme
OKHUCITUTETHHO-BOCCTAHOBUTEIIBHBIC 3ammTa
peakuun OkuciieHue 0osiee aKTHBHOTO naboparo
MeTalyla HWOHAMH MeEHee AaKTHBHOIO pHOI
MeTamia. Okuciaenune 0ojee aKTHBHBIM paboThI
HEMETAVIOM HOHOB MEHEE AaKTUBHOTO
HeMeTauia. OKUCIUTENbHBIE CBOMCTBA 2
NepMaHraHaT - HOHA B PA3JIMYHBIX
cpenax. JLP.Ne5 Onemenmul
NPAKMUYECKOU  NOO20MOBKU -
cocmaenenue ypasrenuu OBP.
[IpakTrueckoe 3aHATHE (KOHTPOJBHO- Pemienue
camocrosiTenbHas  pabora) Pemrenue 3amaqy 2
3ajad.
3amuTa 1a00paToOpHBIX padboT 3-5. 3amura
maboparo 5
pHOI
paboThI
Komnoksuym Nel Koimnmoks
UyM 2
Paznen 2
OcHOBBI | I'paBumerpuuecknii  amamms.  JI.P.Ne6 3amura
AHAIUTHY. | Demenmbl NPaKmuyecKkou 1abopaTo
ccron nO020MOBKU — onpeoenenue pHOH 2
XHMHIH Mmaccoeoti  donu  dnemenma 6 paboT
geujecmee
Turpumerpudeckuil aHauu3 (KHUCIOTHO- 3ammura
OCHOBHOE TUTPOBaHHUE. JL.P.Ne7 naboparo
Onemenmol NPaKmu4ecKou pHOU 2
NOO020MOBKU — O0CB0EHUEe Memooos paboTh!
MUMOBAHUL
TutpumeTpuyecKuii aHanu3 3ammura
(KOMILJIEKCOHOMETPHUYECKOE naboparo
tutpoBanue).  JLP.Ne8  Dnemenmoi pHOIA 2
NPAKmMu4ecKou Nn0020MOBKU - paborsI
onpeodenenue HecmrKocmu 00bl
[pakTHyeckoe 3aHATHE (KOHTPOIBHO- Pemenne
camocTosTensHas pabora) Pemmenue 3amad. 3a1a4 2
3amuTa maboparopHbIx padot Ne 3ammTa | 5
6-9
Kommoxsuym Ne2 KOJIJIOKB

nym




Kos1-Bo yacoB/gopma o0yueHust
Haumen Ne u Ha3BaHWe ceMHHAPOB / B 2 S
oBaHHMe | MPAKTHYECKUX 3aHATHI / 1a00pPATOPHBIX S z §
aznesa a00T / KOJUIOKBUYMOB. Buo Texymer &
No| P i 0
" | (Tembl) UHHOBAUUOHHBIX (hOpM 3aHAMUIL
. KOHTPOJI
AUCHHUILI dnemenmul npaKkmuyecKkoil ﬂp 0o 0o
N N
MHBI no0z0moeKu S &
Hroro 36 8
3.4. ComepxaHue  CaMOCTOSITEJIBHOW  Pa0oOThl, OOYYaIOIIUXCS 10  JUCHUIUIMHE  «XHUMHS

(Heopranuyeckas ¥ aHAJIMTUYECKAsi)», CTPYKTYPHPOBAHHOE IO pa3fieliaM C yKa3aHHeM OTBEICHHOTO Ha

HHUX KOJNYECTBA aKaJIeMUYECKHUX YaCOB M BHIOB CAMOCTOSTEIHHOMN pa6OTLII

Kox-Bo yacos/opma o0yuenust

£ £
g g
Ne HaumenoBanue pasaesia Bua camocTosiTeIbHOM 8
B (TeMbl) TUCHUNIHHBI padoThbI
Q &
& &
1 | Pazaea 1 «OcHOBBI 0OIIICH | [ToxroroBka K 5 23
HEOPTraHWYECKON XUMUNY ompocy. IloaroroBka
K 1a00paTOPHBIM
pabortam.
Odopmienue oryera
1o nabopaTopHOMH
pabore. [lonroroBka k
KOJUJIOKBUYMY
2 | Pazgen 2 «OCHOBBI [MoxroroBka K 5 23
AHATTUTHYCCKON XHMHI) PEIICHUIO 3a/1ay.
IToaroroBka K
nabopaTopHOH
pabore. Odopmienue
otueta. [loaroroBka k
KOJUIOKBHYMY
IMoaroroBka K 3a4eTy 7,8 138
KonrakTHas pa6oTa Ha 0,2 02
NMPOMEKYTOUHYIO ATTECTALMIO,
Hroro 18 60

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI
CamocrosiTenbHass paboTra oOyyarouxcs MO IUCHUIUIMHE «XUMHUS (HEOpraHuuyeckas H

aHaHHTI/IquKaSI)» o0ecreunBacTCs:

Ne pazgenia nMCHUITUHBL.
Bua camocrosiTesIbHOM
padoThI

HanmenoBanue

y‘leﬁHO-MeTOHH‘IeCKI/IX MaTepHaioB

KoaunuecTBo B
oubanorTexe /
CCBLIKA HA
IbC

8
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XAMUN c. — Texkcr : anmekTpoHHsbIH // JIaHb : 3eKTpOHHO-O0MOINOTeUHAS
cucrema. — URL.: https://e.lanbook.com/book/177645. — Pexum
JOCTYTIA: JUIsl aBTOPU3. TIOJIb30BATEIICH.
Jlapnukuna, H. 1. Heopranuueckas xumus : yueOHoe mocooue /  https://e.lanbo
H. 1. Jlapuukuna. — HoBocubupck : HI'TVY, 2021. — 83 ¢. —  |ok.com/book/
ISBN 978-5-7782-4438-2. — Tekcr : 3aeKTpOHHbINH // JIaHb : 216266
3JIEKTPOHHO-0MOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/216266. — Pexxum noctyma: st
aBTOPU3. II0JIb30BATEIICH.
Paznen 2 «OcHoBbl|Heoprannyeckas U aHaIMTHYECKass XMMUHU : METOIUYECKUE https://e.lanbo

AHAJIMTUYECKOU XMMUUN)

yKa3aHus JUI BBIIIOJHEHUS JIAOOPaTOPHBIX padOT M MPAKTUYECKUX
3aHsaTul / cocraputensb E. A. IllkypakoBa. — IlepcrnaHoBCcKui :
Houckoii 'AY, 2020. — 58 ¢. — Tekcrt : anekTpoHHbIi // JIaHb :
AJIEKTPOHHO-0MOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/152571. — Pexxum noctyma: st
ABTOPU3. II0JIb30BATEIICH.

ok.com/book/
152571

AmapneB, A. M. Ananutudeckas Xumus : yueOHoe ocooue / A.
N. AnapueB. — HoBocubupck : HI'TVY, 2021. — 92 ¢. — ISBN
978-5-7782-4423-8. — TekcT : anekTpoHHbIH // JlaHb :
3JIEKTPOHHO-OMOnoTeuHas cucrema. — URL:
https://e.lanbook.com/book/216272. — Pexxum goctyma: st
aBTOPH3. MOJIb30BATEIICH.

https://e.lanbo
ok.com/book/
216272

5. ®OHJ] OHEHOYHBIX CPEJICTB JJIsSI TIPOBEJEHUS TIPOMEXYTOYHOM

ATTECTAIIMA

5.1 IlepeyeHb KOMIETEHUMI C yKa3aHMeM 3TanoB MX (POPMHPOBaHHS B Hpolecce

OCBOEHHsI  00pa30BaTe/IbHOW NPOrpaMMblI

Koz Conepxanne | HanmeHoBaHu B pesynbrare nzyyenus yaeOHON ANCUUIUIMHBI
KOMIIETE€ | KOMIETEHIM | € MHAMKATOpa 0o0yyJaronmecs: JOJKHBI:

HIUH / U (1am ee OCTIKEHHUSI

WHaukaT | gacTty) KOMIIETEHIINH

op Il 5Tan
JIOCTIKE | oTan Il aran HaBbik 1 (vn)
Hust 3HaTh Ymets OITBIT
KOMIIETE JeATETTHHOCTH
HIOIUH



https://e.lanbook.com/book/216266
https://e.lanbook.com/book/152571
https://e.lanbook.com/book/216272

Kon Conepxanune | HanmenoBanu B pesynbrare u3ydeHus yd4eOHOM qUCIUTUIAHBI
KOMIIETE€ | KOMIETEHIM | € MHAMKATOpa 06y11aI0LL[I/IeC$I JOJIKHBI:
HITUH / U (uam ee JIOCTHKEHUS
Wunukar | 9acTth) KOMIIETEHIIUNA
op Il 5Tan
JOCTHXE | aTan Il sran HaBbik 1 (niti)
HUS 3HaTh YMmetn OIIBIT
KOMIIETE JACATCIBHOCTH
HIINHU
OIIK- Cnocoben | Hcnonb3yer - KpaTKHue - -
1/OTIK- pemarb OCHOBHBIC | ycTopuyeckue IIOATOTOBUTD | ONPEHEIATh U
1.2 THIIOBBIC 3aKOHBI CBEJIEHUs O PAasBUTUM | U IIPOBECTU | PACCUMTHIBATH
3a7a4u €CTECTBEHHO .
XHUMUH, poib | xumuieckuii | pH
npodeccuo Hay4HBIX . .
HANBHO oty | POCCHACKIX zlqublx B | OKCIICPUMEHT | pacTBOPOB;
JEATENBHOC | I pellenus | PASBHTHH STOH HAYKH; o HaIpaBJICHUE
TH Ha TUITOBBIX - CBOMCTBa H3YyYECHUIO pEaKLHii;
OCHOBE 3aj1a4 BAKHCHIINX  KIIACCOB | cBOCTB paccuuThIBaTh
3HaHUH npoeccron | COCTMHEHHH B | coenunenuii; | KomuyecTBeH
OCHOBHBIX aJIbHOMN 3aBUCUMOCTH oT - mpo | HO
3aKOHOB JesATeIbHOCT | CTPOCHUA, MCTObI
MaTeMaTuye u BBIJICTICHUS,  OYHCTKH, BOANTE COACPKaHHUC
0bpaboTky PacTBOPEHHOT
CKHX, COBPEMEHHYIO MOJIETh DeayILTATOB
€CTECTBCHH CTPOCHUS aToma; SKCIIEPHMEHT O  BCHICCTBA,
OHAyYHBIX U XUMHUYCCKUE DIJIICMCHTHI a W OICHHUTb CKOpPOCTh
obuenpode M HX  COCAMHCHMS; | B | XUMIYECKNX
CCHOHATILHET PCAKIHOMHYIO CPaBHEHUH C | PEAKIHMU M HX
X CITIOCOOHOCTBH  BEIIIECTB;
JUTEPATYPHBI | HAIPABJICHHO
ITUCHUILIINH NEPpUOANICCKYIO MU JAHHBIMI | orp
c CHUCTEMY »JJIEMEHTOB B :
NpUMEHEHH CBETE CTPOEHHUS aToMa, HCIIOJIB30BATh
eM KUCIIOTHO-OCHOBHBIE U HEOOXOMMBIC
uHdOpMAaIH OKHCJIUTEIBHO- npubopsl
OHHO- BOCCTAHOBHUTEJILHbBIC 11abopaTopHoe
KOMMYHHKA CBOICTBa BEIIECTB, 00opyI0BaHH
IIMOHHBIX XUMUYECKYIO CBsI3b; e npu
TEXHOJIOTHH XUMUUYECKUE CUCTEMBI; HPOBCACHNN
JIACTIEPCHBIE CUCTEMBI U MCCIEN0BAHN
X  KIacCH(MKAIMIO; i,
XUMUYECKYIO
TEPMOJMHAMUKY u
KUHETHUKY.
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Kon Conepxanune | HanmenoBanu B pesynbrare u3ydeHus yd4eOHOM qUCIUTUIAHBI
KOMIIETE€ | KOMIETEHIM | € MHAMKATOpa 06y11aI0LL[I/IeC$I JOJIKHBI:
HITUH / U (uam ee JIOCTHKEHHS
Wunukar | 9acTth) KOMIIETEHIIUNA
op Il 5Tan
JOCTHXE | aTan Il sran HaBbik 1 (niti)
HUS 3HaTh Ymerb OIIBIT
KOMIIETE JIeSITETTIbHOCTH
HIOIMH
OIIK 5/ | Cnocoben k | Ucnonbzyer - KpaTkue - -
OIIKS5.1 | y4acTHio B | KIACCHYECKH | yCTOpHUECKHUE [OATOTOBUTH | OIPEACIATh U
TIpOBECHHIN cn CBEJICHUS O pPa3BUTUU | U MPOBECTU | PACCUUTHIBATH
PKCTICPUMEH | - COBPEMCIHHAT XUMUH, ponb | xumuueckuii | pH
TaJIbHBIX € METObI .
uccnenosan | uecnenopany | POCCHACKAX YHEHBIX B | OKCTICPHMEHT | PaCTBOPOB;
Wil B 4 B o6nacTy | PA3BUTHH 3TOM HAayKu; 1o HaIpaBlICeHUE
npodeccuo | MPOU3BOJICTB | - CBONCTBA HA3YYEHHIO pEaKLHii;
HaJIbHOU a, BA)KHCHUIIMX  KJIACCOB | CBOICTB paccuuThIBaTH
ACATENBHOC | NEpepaboTKH | COSAMHEHNH B | coemunennit; | konudecTsen
TH U XpaHCHUS 3aBHUCHUMOCTHU oT - 1po HO
CeIbCKOX 035 CTPOCHHUS; METOABL | o oy coneprane
UCTBECHHOH BBLICIICHU A, OYHUCTKH, 06pa60T1<y
HPOAYKIMU | COBPEMEHHYIO MOJIEIb peayIETATOR pacTBOPCHHOT
CTPOCHUS aToma; SKCTICPUMEHT O  BEIIECTBa,
XUMHYECKHE DIIEMEHTBL | o= o | CKOPOCTH
M MX  COCJMHEHHS; | s | xuMmueckux
PCAKIIHOMHYIO | cpaBHeHMH C | PeAKUMH M UX
Eﬁg;ﬁiﬁ?{iﬁiy}fwecm’ JUTEPATYPHBI | HAIPABJICHHO
MU JIaHHBIMHY; | c1p.
CHUCTEMY »JJIEMEHTOB B
CBETE CTPOEHHS aTOMA, HCTIOJIB30BATD
KUCJIOTHO-OCHOBHBIE U HEOOXOMMBIC
OKHCJIUTEIBHO- npuOopsl
BOCCTAHOBUTEIIbHbBIE nabopaTopHoe
CBOMCTBA BEIIIECTB, obopynoBanu
XUMUYECKYIO CBSI3b; € 1IpH
XUMHYECKHE CHCTEMBI; HIPOBEICHN N
JIACTIEPCHBIE CUCTEMBI U HCCIEI0OBAHN
X  KIaccH(HKALUIO; i,
XUMUYECKYIO
TEPMOJMHAMUKY "
KUHETHUKY.

5.2 Onucanue noka3areJsieid 1 KpUTEPUEB OLIEHMBAHUS KOMIETEHIMIT HA Pa3IMYHbIX
jranax ux (popMupoBaHUsA, ONIMCAHHE LKA OLlCHUBAHUA
5.2.1 OnucaHue MKAJIbl OLeHUBAHUS C(POPMHUPOBAHHOCTH KOMIETEHIM
KomnereHuu Ha pa3IuyuHBIX dTanax ux (GOPpMHUPOBAHUS OLIEHUBAIOTCS IIKAJIONW: «OTIMYHOY,
«XOPOILIO», «YJAOBIETBOPUTEIBHO», HEYIOBIETBOPUTEILHO» B (DOPME IK3aMEHA U «3AUTCHO», «HE

3a4TCHO» B (bOpMC 3a4cTa.
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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
-TeOpETUUYECKHE OCHOBBI | JIHO» «yIIOBJIETBO | OMIMOKAaMH | CTYJACHTY, €CIIH
XUMHH, 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 nokaszameiiu OUCHUGARUsA pe3)/ibmanmoe 05yuenuﬂ

Pesynvmam obyuenus «Heyooeiemeopume | «y0061emeop R oMoy
no 0ucuunﬂuﬂe JIbHO)) UumeiitbHo))
«He 3a4meno» «aumeno»

- HaBBIKAMU pPabOTHI B 2t PpasHOCTOPOHHU
XUMHUYECKOH JabopaTopuu, ¢ IIpPUEMaMH | MU HaBBIKAMH U
arpecCUBHBIMU ux npueMamMu
XUMHUYECKMMH BELIECTBAMM - BBITIOJTHEH | BBITIOJTHEHUS
KHUCJIOTaMH, niesouamu, sl IIPAKTHYECKHUX
STOBUTHIMU BEIIECTBAMHU. 3a/1a4.

OIIK 5/0OIIK-5.1 dparMeHTapHOe B ueiaom | B menom | Yenemnoe — u

1 oman 3uams - | IpUMEHEHUE yCIEIIHOE, YCHEIIHOe, | CUCTeMaTH4eCcK
KpaTKue HUCTOPUYECKHE | HABBIKOB HO HE | HO 0¢ TPHUMCHEHUE
CBEJICHUS 0 paszButuu | OTCyTCTBHE CUCTEMAaTHU4e | COTPOBOXK] | HABBIKOB
XUMUHU, POJIb POCCHHCKUX | HABBIKOB CKOe aroreecs Ouenka
yueHbIX B pazButuu 1ol | OreHka PUMEHEHUE | OTJCNbHBIM | «OTIMYHOY
HAYKU; «aeynosierBopute | OmeHka " BBICTABIISICTCS

- TEOpEeTUYCCKHUE JBHO» «yIOBJETBO | OIMOKaMH | CTYACHTY, €CIU
OCHOBBI XUMHUH, BBICTABIISICTCS PUTEIEHO NPUMEHEH | OH TJIy0OKO H

- CBOIiCTBa CTYJEHTY, KOTOPBIH | BBICTABJISETC | H€ MPOYHO YCBOMII
BaOKHENIINX KJIACCOB | HE 3HACT | 1 CTYJCHTY, | HABBIKOB IPOTPaMMHBIHA
COEIUHCHHI B 3aBHCHMOCTH | 3HAYMTEILHOM ecnu oH | Onenka MaTepua,
oT qacTu UMeeT «XOpOIII0» | UCUCPIBIBAOIIIC
CTPOCHHUS; METOBI | IPOrPAMMHOIO 3HAHUSA BBICTABIIsIC | ,
BBIIETIECHUS, OYMCTKH. | MaTepuaa, TOJIBKO TCS MOCJIeIOBATENh
[TonyunTthb npeicTaBlIeHHE | JOIIYCKAeT OCHOBHOTO CTYICHTY, |HO, UETKO U
00 OCHOBax | CYLIECTBCHHBIE MaTepuana, | €Clidi  OH | JOTHYECKH
CTPOEHHs OCHOBHBLIX KJIACCOB | OHIMOKH, HO HE | TBEPJIO CTPOIHO €ro
HEOPraHNYECKUX BEILECTB, HEYBEPEHHO, C | YCBOMJI €ro | 3HaeT W3JIaraeT, yMeeT

2  oman  ymemo- | OONBIIMMHU JeTane, MaTepuan, | TeCHO
MOJTOTOBUTh M TIPOBECTH | 3aTPYAHECHHUSAMH JIOITYCKaeT IPaMOTHO | YBSI3BIBaTh
XUMHYCCKHH  DKCIIEPUMEHT | BBIIOJIHSET HETOYHOCTH, | U 10 | TEOPUIO c
0  W3YYCHUIO  CBOWCTB | IPAKTUYECKHE HEJOCTAaTOYH | CYIIECTBY | MIPAKTHKOM,
COC/IMHCHHUM; paboThL. Kak | o u3naraer cBO0OOIHO

- onpesieauTh (DU3UKO- | IPABUIIO,  OLEHKA | MIPAaBUJIBLHBIE | €TO, HE | CIIpaBIIACTCA C
XUMUYICCKUEC KOHCTaHTHI | «HEYJIOBIETBOpUTE | (DOPMYIHUPOB | AOMyCKash | 3aJa4aMu,
BEIIECTB; JTEHOY CTaBUTCS | KH, CYIIECTBEH | BOIPOCAMH U

- HCIIOJIb30BaTh CTyJIEHTaM, HApYIICHUS | HBIX IPYTUMH
HEOOXOaMMble NPUOOPHI ¥ | KOTOPbIE HE MOTYT | JOTMYECKOM | HETOUHOCT | BUAAMH
nabopatopHoe 00opy1oBaHUE | IPOAOIKHUTE nocneaoBare | €l B OTBETE | MPUMEHEHHUS
npu HpoBeJeHNH | 00ydeHne 0e3 | IBHOCTH B | HA BOIPOC, | 3HAHUU,
WCCIICJIOBAHUIA, JOTIOTHUTENBHBIX | U3JIOKEHUH | TIPABUIILHO | TIPUYEM HE

- TIPOBOJIUTH 3aHATHN 0 | MPOTPaAaMMHO | IIPUMEHSET | 3aTPYAHICTCS C
00paboTKy pE3yIIbTaTOB | COOTBETCTBYIOIIEH | IO TEOpeTUYeC | OTBETOM  TPHU
9KCIEPUMEHTA W OIEHUTHh MX | AUCIUILINHE. MaTepuaia, | Kuae BUJIOM3MCHCHH
B CpPaBHEHHUHU c UCTIBITHIBACT | MOJIOKEHU | U 3aJlaHui,
JTUTEPATyPHBIMA JTAHHBIMU; 3aTPYIHEHHS | A MIPH | HCTIOJIB3yeT B

3 osman erademv - pu pelieHnn OTBETE
METOJlaMH W NPHEMaMH BBITIOJTHCHUH | TIPAKTHYEC | MaTepHai
paboThI 1o W3YYCHUIO MPAKTUYECK | KUX MOHOTpaduyecK
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Kpumepuu U nokaszameiiu OUCHUGARUsA pe3)/ibmanmoe 05yuenuﬂ

«Heyooeemeopume | «y006/1€mao,
AR GRS ¥ P y P «xopouio» «Omau4UHO»
no 0ucuunjlu”e JIbHO) UmeiibHoO)»

«He 3a4MmeHo» «3aUmMeno»

CBOMCTB  BEUIECTB  yMETh ux pador. BOIIPOCOB | O JINTEPATYPBHI,
B3BEILINBATD, TUTPOBATh, U 3a]ad, | IpaBWIbHO
II0JIb30BATbCS  IHUIIETKaMH, BJIAJICET 000CHOBBIBAET
npubopamu ¢busuko- HEOOXOUM | IPUHATOE
XUMHUYECKOI0 aHaJIN3a; BIMU pelieHue,

- HaBbIKaMu pPalOTHI B HaBbIKAMH | BJIAJICCT
XUMHUYECKOH JabopaTopuu, ¢ 1 Pa3sHOCTOPOHHHU
arpecCUBHBIMU IIpUEMAaMU | MU HaBbIKaMH U
XUMHUYECKMMH BELIECTBAMM - 170:¢ npreMamMu
KHCJIOTaMH, 11eJ104aMy, BBITIIOJIHEH | BBIIIOJHEHUS
AJOBUTBIMU BEIIECTBAMHU. usl. IPaKTUYECKUX

3azad.

5.3 TunoBble KOHTPOJIbHBIC 3aIaHUS WJIN UHBIC MaTEpPpUAJIbI, H606X0)II/IMI)Ie IJIsA
OICHKH 3HaHHﬁ, yMe}mﬁ, HAaBbIKOB U (]/IJ'II/I) OllbITA TEATECJIBHOCTH, XaPAKTCPU3YIOIIUX

ITalbI (l)OpMI/IpOBaHl/Iﬂ KOMIIeTEHIIMH B nmpouecce OCBOCHUSA 06pasoBaTe.m>H017[ NnmporpaMmmbl

5.3.1. Bonpocsl Kk KoL10KkBHYMY Nel:

1. OcHOBHBIE 3aKOHBI XUMHH.

2. Knacchl HeopraHu4eckux coelMHeHUH.

3. Knaccudukanys XuMHUECKUX peaKIIUi.

4. CriocoOblI mosryyeHust CoJei.

o. 3aKOH SKBUBAJIEHTOB. DKBUBAJICHT BEILIECTBA.

6. KBaHTOBBIE UMCHA.

1. [IpaBuiia u TOPSAAOK 3aMOIHEHUS SJIEKTPOHHBIX OpOUTasEH.
8. OcobeHHOCTH cTpoeHHS S,P,d 2IeMEHTOB.

9. [Iepnonnueckuil 3aKOH U IEPUOIUYECKAS] CUCTEMA.

10. OcHoBHbIe OHATH. TernnoBoi 3(h(HeKT XUMUYECKUX PEaKIHi.
11. VYcnoBus npoTeKaHUsl XMMUYECKUX peakiui. [lepBoe Hauano TepMOIMHAMUKH.
12. OHTanbnusl.

13. OHTponus. Bropoe Hayana TepMOAMHAMUKH.

14. Oneprust ['n06ca.

15. [Tonstre kuHeTUKH. CKOPOCTh XUMUUECKHUX PEAKIIH.

16.  Xumuueckoe paBHOoBecue. KoHcTaHTa paBHOBECHS.

17. [IpaBuno BanTt-rodda.

18.  Ilpunuun Jle-martemnse.

19.  Karams.

20.  VYcioBus NpOTEKaHUS XUMHUYECKUX PEAKIUH.

21. Bwuasl pacTBOpOB.

22. Bwunel cuctem.

23. MousipHast KOHIICHTPALHSI.

24. HopmanbHas KOHIIEHTpPALHS.

25. TlpomeHTHast KOHIICHTPAIIHUSI.

26. 3akoH pa3basneHus OcTBaiIbAA.
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27. Teopus JIptouca.

28. CnaOble U CUJIBHBIC DJICKTPOJIUTHI.

29. Knaccuduxamnus 3J1eKTPOIHUTOB.

30. Bwuabl KOMIUIEKCHBIX COEIMHEHUI.

31. TlonsATHE ¥ HOMEHKJIATypa KOMIUIEKCHBIX COSAMHEHUI.
32. TloHsTHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOIECCOB.
33. Teopus OBP.

34. Meton nmomypeaKiui.

35. Meronx 31eKTPOHHO-HOHHOTO OaaHca.

36. CtpoeHHe KOMITJIEKCHBIX COSAMHEHHM.

37. Tumaponus coneit

38. Bunbl rugponusa.

39. KoHcranTa ruaponmsa.

40. BoaoponHblii moka3areiab pacTBOPOB.

3agauu K KoJu10KBHYMY Nel:

1. N2 »+3H2 n=2NH3).+Q B kakom HampaBieHUU U TIOYEMY CMECTHTCS paBHOBECHE B
JTAHHOW peaKIMH TPHU TOHIKECHUM JABJICHHS, YBEIIMYCHUHM KOHICHTPAMM aMMHaKa,
MOBBILIEHUH TEMIIEPaTYPHI.

2. Ompegenute 00BEM BBIACIUBIIETOCS BOAOPOJA NPH B3aUMOACHCTBHHM IIMHKA C
COJITHOM KHCIIOTOM NPU HOPMAJbHBIX YCJIOBUAX, €CIH B peakuuio Berymuio 100r
MeTaJa.

3. HamumuTe noimHy 3JIeKTPOHHYIO (HOpMYIy, paclpeienuTe BaJICHTHBIE 3JIEKTPOHBI
M0 KBaHTOBBIM SYCHKAM, YKQKUTE BO3MOXKHBIC CTENEHU OKHCIICHHUS, OKCH/IBI,
TUAPUABI, THAPOKCUIBI, KHCIOTHI U COJM I oeMeHTa Ne 83

4. Ocymectpure nenouky mnpespamiernii: No—NHz—NH;sOH—H>0-H,0,, YpaBuenus
MIpPeJICTaBbTE B MOJIEKYJIAPHON U MOHHOU (popMe, HA30BUTE COIIH.

5. Vkaxwure, Kakas U3 peaknuil OyJIeT MpOTeKaTh MPH CTAHJAPTHBIX YCIOBUSX IOJHEE:
OKHCJIeHHUE kemne3a 10 okcuaa xenesa |l umm okcuna sxenesa 1.

6. Hammmure ypaBHEHHS JWCCOIUAIMHM CJICAYIONIMX COCIUHCHHA, HA30BUTEC WX:
As(OH)3, H3PO4 , NH3 NH4OH, H20, H202, KFeO2 ,KNO:s.

7. Tlonbepute kKO3((UIMEHTH B YpaBHEHHUSX OKHCIHUTEIbHO - BOCCTAHOBUTEIHHOU
peakiuu  metogoMm monypeakuuii  :Se+KOH=K;SeO3+K,Se+H,O. Ha ocHoBe
MOTEHLIMAJIOB nodypeakuil paccuntaiire 9J{C cucremsl, sHeprust I m6oca u crnenaiire
BBIBOJI O HAIIPABJICHUU MTPOTEKAHUS PEAKIIUH MPU CTAHJAPTHBIX YCIOBHSIX.

8. Tlpomnenrnas xoHmnentparus 200 M pacTBopa colisiHo KuciaoTel 10% ¢ MIOTHOCTHIO
1,15 r/mn. Onpenenute MOISIPHYIO KOHIIEHTPALIUIO PAaCTBOPA.

9. Ha ocHOBaHHMHM KOHCTaHT YCTOWYMBOCTH KOMITJICKCHBIX COCTUHEHHH CIIEIaiiTe BHIAO]]
0 HampaBleHuy npoTekanus peakuun: {Fe(CN)e}+Cd?*=.......

10. Paccunraii pH pactBOpa ruapokapOoHaTa Kayivs, €Cld KOHIEeHTparus noHoB OH”
0,0003 moip/m1.

KoanoxkBuym 2
AHanuTHYeCKAs] XUMHUA
Teopernyeckne BONpoChI
1. Kakoil MeTos aHaimM3a Ha3bIBAETCS «TPaBUMETpUYECKUM». [IpermyIecTBa 1 HEJOCTaTKU
2.  IlpuBenure npumeps! npuMeHenre I MA B nuiieBoif NpOMBIIIIEHHOCTH.
3. Uro Ttakoe ocaxmaemas ¢opma? Kakme OCHOBHBIE TpeOOBaHUSI TPEABSIBISIOTCS
ocaxxaaemoii hpopme?



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

5. B Bumae kakoro coemunenus - BaCOs3, BaC,Os umum BaSOs - Gonee uenecooOpa3Ho
OCaXXJ1aTh UOHBI 0apuUA C LIENbI0 KOJIMYECTBEHHOTO ITPaBUMETPUUECKOT0 OIpeeIeHUs?

6. Kakum TpeOoBaHUSM JOHKHA YIOBICTBOPATH TPpaBUMETpUUecKas opMma oca

7. Kaxkue nmpoiieccbl TpOUCXOAT MPU CO3PEBAHUU KPUCTATUINYECKOTO ocaaka?

8.  OxapaxTepusyiTe YCIOBUS OCAKICHHS KPUCTAJUIMYECKOTO OCAIKA.

0. OxapakTepu3yiTe ycIoBuUsl OCaXACHUS aMOP(PHBIX OCAJKOB.

10. Yro takoe koaryisus, nentu3amnusa? Kakue ycioBus 00ecrnednBar T MOTYICHHE XOPOIIO
¢bunpTpyemoro aMmophHOTo ocaaka’?

11. Kakum  TpeOOBaHWSM  JOJDKHBI  YIOBICTBOPATH  PEAKIUU,  HUCIOJIB3yeMbIE B
IrpaBUMETPUUECKOM aHaIu3e?

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

13.  CnocoObl IPUTOTOBJICHUS THTPOBAHHBIX (CTAHAAPTHBIX) PACTBOPOB.

14. Krnaccudukaus METOI0B TUTPUMETPUIESCKOTO aHAJIH3A.

15. Meroapl TUTpOBAHMSL.

16. Pacuersl B THTPUMETPHYECKOM aHAIN3E.

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

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

19. Yro Takoe TOUKa SKBUBAJCHTHOCTH U Kak e€ onpenensath? CrnocoObl 0OHapy)eHHUsT KOHEUHOM
TOYKH (TOYKH SKBHUBAICHTHOCTH) THTPOBaHWs. BBIOOP KHCIOTHO-OCHOBHBIX HWHIHMKATOPOB.
PaBHOBecuss B pacTBOopax HHAMKATOpoB. KoHCTaHTa aucCOLMalMU HMHIUKATOPOB, WHTEPBAI
nepexoa OKPacKH.

20. Kakwue npuMeHSIOTCS CIOCOObI BBIPAKEHUS KOHIEHTPALMN PacTBOPOB B 00BEMHOM aHAIH3E

Ilepeuens 32124 ¥ ynpaKHeHH it
Paccuurath (hakTop mepecuera «F» BecoBoit popmbl Fex Oz Ha xerneso.
Paccuunrats hakrop nepecuera «F» BecoBoit popmbr MgCO3 Ha MarHmii.
Paccuurtats (axrop nepecuyera «F» BecoBoit popmbr SiO2 Ha KpeMHUiA.
Paccuurats pakrop nepecuera «F» BecoBoit hopmbr AgBruaa cepedpo.
Paccuurtats akrop nepecyera «F» BecoBoit hopmbr PhSO4 Ha cBuHe.
Paccunrats (hakrop nepecuera «F» BecoBoit popmer BaCOs3 Ha Oapwii.
Paccuutats ¢akrop nepecuera «F» BecoBoit popmbr CaO Ha XI0pU] KaIbIHsL.
Paccuurars akrop mepecuera «F» BecoBoit hopmbl Fe,03 Ha Fe30a.
Paccuutats ¢pakrop nepecuera "F" BecoBoii hopmer ZnO Ha ZnS.

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

. BnaxxHOCTh MyKH, 3a HCKIIIOUCHMEM COEBOHM, He JaoiDkHa mpeBblmarh 15%. Ompenenure
BJIQKHOCTh MYKH ¥ C/I€TaliTe BBIBOJ O €€ MPHUTOJIHOCTH, €CITU U3BECTHBI CIIEIYIONINE TaHHbBIE:
Macca myctoro Orokca — 19,4613 1, macca Grokca ¢ Mykoi A0 BeicymmBaHus — 24,5748 1,
Macca OroKca ¢ MyKOH I1ociie BhICyIBanus -24,2218

12. Tutp pactBopa cepHoil Kuciotel paseH 0,00490 r/mu. BblYMCINUTE MOJSIPHYIO

CoNoOAWNE

P
= O

KOHLEHTPALHUIO U HOPMAJIBHOCTh PacTBOPA CEPHOI KUCIIOTHI.

13.Tutp pactBopa a3oTHOH KucioTrel paBeH 0,00630 r/mu. BbIYMCINTE MOJSPHYIO
KoHIIeHTpauuio pactBopa u TuTp CaOnoHNOs3 .

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

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

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

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

18. Boruucnute tutp pactBopa HCI, ecnm nHa TuTpoBanue 10,00mn ero momwio 12w
pactBopa NaOH ¢ tutpom 0,00400 r/m1.

19. Beruucnuth MOJSIpHYIO KOHIeHTpanuto u TUTp pactBopa HNOs ecnam Ha TUTpoBaHue
15,00mu ero pacxomyercs 10,00mm 0,1 M pactBopa KOH.

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

21. 25,00 mun pacTtBOpa yKCycHOM KuCIOTHl HelTpanuzoBaiu 20,00 mu 0,15M pactBopa
KOH. Bpraucautb MOJSIPHOCTD U TUTP YKCYCHOM KHCIIOTA.

22. Bpruuciute pH pactBopa, mogydyeHHOro IPU TUTPOBAHUU B MOMEHT, korga K 20,00 mu
0,2M pacTBopa cosnsiHoi KucaoTsl godasuiu 17,00 M 0,15M pactopa NaOH.

23. Beruncauts pH 0,1M pacTtBopa, HeliTpanu3zoBanHoro npu tutpoanuu 0,1M pactBopom
NaOH na 90 %.

24. Beruncnuth pH pactBopa, mOJy4€HHOTrO IpU TUTPOBAHUU B MOMEHT, korja Kk 20,00 mu
0,2M pactBopa cosstHOU KucioThl gooasuian 20,00 M 0,2M pactBopa NH4OH.

25. Berurcnuth pH pacTBopa, MoJy4eHHOTO IIpU TUTPOBAHUM B MOMEHT, koraa k 20,00 mu
0,1 M pactBopa ykcycHoi kuciotsl gooasmm 20,00 mi 0,2 M pactBopa NaOH.

26. Bpruucnute pH pactBopa, mojlyueHHOro MpU TUTPOBAHUU B MOMEHT, korjaa k 20,00 mi
0,1M pactBopa ykcycHoi kuciaotsl goo6auu 20,00 M 0,1M pactBopa NaOH.

27. Beruucnute pH pacTBopa, moJyu4eHHOro MPU TUTPOBAHUM B MOMEHT, koraa k 10,00 mu
0,2M pactBopa NH4OH no6asuu 10,00 mu 0,1 M pacrsopa HCI.

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

5.3.2. Bonpochbl K 3a4ery.

OIIK - 2/0OIIK-1.2

3HaHMe: KpaTKHe HCTOpMYeCKHe CBeJeHHs] O PpPa3BUTHM XUMHH, POJb
POCCHMIICKHX Y4YeHbIX B Pa3BUTHM JTOil HAYKHM; CBOWCTBa Ba)KHEHIIUX KJaccoB
COe/lMHEHNH B 3aBHCUMOCTH OT CTPOEHHS; MEeTObl  BblJeJICeHHS, OYMCTKH.
COBPEMEHHYI0 MOJeJb CTPOCHHMS aTOMa; XMMHYECKHE JJIEMEHThI M HX COCJMHCHHS;
PEAKIHOHHYI0 CIOCOOHOCTH BEIIECTB; MEPHOAUYECKYI0 CHCTEMY JJIEMEHTOB B CBeTe
CTPOCHMS aTOMAa, KMCJIOTHO-OCHOBHbBIC H OKHCJINTEJIbHO-BOCCTAHOBHTEJIbHBIC CBOIICTBA
BEIECTB, XMMHYECKYI0 CBSi3b; XMMHMYECKHE CHCTEMbl; JAMCIEPCHBbIE CHCTEMbl M HX
KJIaccuPUKaANNI0; XUMHYECKYI0 TEPMOAMHAMMKY U KHHETHKY.
Kunernka, noHsTHe, MOMEHTaIbHAsI CKOPOCTb.
Merto nonypeakumii.
3aKOH SKBUBAJICHTOB, IOHATUE YKBUBAJICHTA.
TennoBoit 3¢ (HeKT XUMHUUECKUX PEeaKIIHA.
Buzbl KOMIIIEKCHBIX COCIMHEHUM
WcTopus pa3BuTUS XUMUU.
DHTponus.
HomMmeHnkitatypa KOMIUIEKCHBIX COEUHEHUN.
. [punuun Baut-TI'ododa.
10. DKBUBAJIEHT COJIA, OCHOBAHMSI, KMCIIOTEI.
11. Metoa MONEKyISIPHBIX OpOUTAIIEH. .
12. CTpocHME KOMITJICKCHBIX COCMHCHHM.

CoNoUR~wWNE
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13.
14.
15.
16.
17.
18.
19.

RO ~NOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

MeTo/ 31IeKTPOHHO-HOHHOTO OaiaHca.
[Topsimok 3amoTHEHMS JIEKTPOHHBIX OpOUTAaJIeH.
Bonopoanslil mokasarenas pacTBOPOB
OCo0EHHOCTH CTPOCHHUST aTOMOB (-3JIEMEHTOB.
[Ipunnun Jle-llarense.

Mertonab! onpenenenust pH cpemsl.

Bunnl xXumMu4ueckou CBSI3H.

OIIK - 5 /OIIK-5.1

3HaHUe: KpPaTKUe UCTOPHYECKHE CBedeHHSI 0 Pa3BUTHH XHMHHU, POJb POCCHICKUX
YYEeHBbIX B Pa3BHTHHM 3TOil HAYKH; CBOMCTBA BaKHEMIIHMX KJIACCOB COeTHHEHMIl B
3aBHCHMOCTH OT CTPOEHHSI; MeETOAbl BbIIEJIEHHSI, OYHCTKH. COBPEMEHHYI MO/eNb
CTPOEHHUsI aToOMa; XHMHYECKHE 3JJIeMeHTbI W HX COeJIMHEHHS; PEeaKIHOHHYIO
CMOCOOHOCTHh BeIIEeCTB; MEPHOAMYECKYI0 CHUCTEMY JJIEMEHTOB B CBeTe CTPOEHUs
aToMa, KHCJIOTHO-OCHOBHBbIE M OKHCJIHTEJIbHO-BOCCTAHOBHUTEIbHbIE CBOICTBA
BelIeCTB, XHMUYECKYIO CBSI3b; XHMHYECKHE CHCTEMbI; THCHEPCHbIE CHCTEMbI M HX
KJacCH(PUKANMIO; XUMHUYECKYI0O TEPMOIMHAMHUKY M KHHETHKY.

Teopus OBP.

XHUMHUYECKOE PaBHOBECUE

Knaccel HeOpraHn4ecKux COEIMHEHUM.
OHTaNbIUS.

Kinaccudukanms KOMIIEKCHBIX COSAMHEHUN
Oueprus ['ub6ca.

Bunael runponusa.

Bnusiaue cpenpl Ha npotexkanue OBP.

Buael koHUIEHTpaLMi.

VYcnoBust poTeKaHUsl XUMUYECKUX PEAKIUH.
[IpaBuno Xynnaa, npasuino KiieukoBckoro.
Bonoponnas u metaminueckast CBsi3b.

Teopust PAEKTPOIUTUYECKON TUCCOIUALINH.
OCcoOEHOHOCTH CTPOCHHUS ATOMOB P-3JIEMEHTOB
Juccounanus, KOHCTaHTa TUCCOLMAINH.
I'maponus, KOHCTaHTa THIPOJIK3a.

[IepBblil 3aKOH TEPMOAMHAMUKH.
[Iepuonnueckas cucrema [[.M1.Menneneesa.
Buns! comneit.

KoHcTanTa ycTOMYMBOCTH KOMILIEKCHOTO HOHA.
[punuun Bant-I'odda, cocrosinre paBHOBeCHS.
CriocoObl osTyyeHHst CoJei.

KoBasieHTHast 1 MOHHAs CBSI3b

DneKTpoAHBIA OTEeHIMAN, ypaBHeHue HepHcTa.
Knaccudukanmm XuMuuecKux peakiui
Kucnoponnsle coeiMHEeHUs a30Ta, yI0OpEHUsI.
I'mpaponus, crynenn ruaponusa, pH coneit.
S,p,d asieMeHTBI, 001IIHe XapaKTEePUCTUKH.
Bonoponnsie coequHeHus a3oTa.

XKectkocTb BOJIbI, BUABI, METOJIbI YCTPAHEHHUS.
CwmenieHne XUMUYECKOTO pAaBHOBECHSL.
Kucnoponnsie coeuHeHUs! Cephl.
Knaccudukanmss XuMHUueCKiX peaKiiuid.
[IpousBeneHne pacCTBOPUMOCTH.

CKOpOCTh XMMHYECKOU pEaKIUu.



36. Buasl 351€KTPOIUTOB.
37. Buzbl KOHIIEHTpAITH.
38. Bropoe Havano TepMOAMHAMUKA

OIIK - 1 /OIIK-1.2
Ymenne
MNOArOTOBUTL M INPOBECTH XHMHYECKH I IKCIEPUMEHT MO0 M3YUYCHUIO CBOMCTB COCIIHHBHHﬁ;
NMPOBOJAUTH 00PadOTKY pe3yJIbTATOB IKCIEPUMEHTA M OLEHHTHh UX B CPAaBHEHUHU C JIUTEPATYPHBIMH
JAHHBIMH;
Hasbik
ompefeJsATb W paccuuThiBaTh PH pacTBOpoB; HampaBjieHHe peaknWii; PacCYATHIBATH
KOJIMYEeCTBEHHO COJepKaHHe PACTBOPEHHOI'0 BelIeCTBA, CKOPOCTb XHMHYECKMX peaKkuMii ¥ HX
HANPaBJIE€HHOCTh, MCHOJIL30BATH He00X0AUMble NPUOOPHI M JiaGopaTopHoe o0OpyI0BaHHe TPH
NMPOBEJACHNH UCCJIe0BaHUI,
OInLIT AeITeNLHOCTH
0 MeEToaax M IpueMax paﬁOTbI nmo M3y4YCeHUIO CBOMCTB BeIIECTB YMETb B3BCIIUBATD,
TUTPOBATh, MNO0Jb30BaAThHCA MNMUIICTKAMMU, npnﬁopaMH (l)HSHKO-XI/IMI/I‘leCKOFO aHaJIn3a; paﬁOTbI B
XHMHYECKOM naﬁopaTopnn, C arpeCCMBHbIMH XUMHUY€CKHUMM BeIIECTBAMMU - KUCJI0TaMH, 1LIeJ10YaMH,
AJ0OBUTBIMHU BellleCTBAMMU.
20. Kakoii meTo]1 aHanmi3a Ha3bIBACTCsl «paBUMETpUUECKIMY. [IpenmyIecTBa u HeTOCTaTKU
21. IlpuBenute mpumepsl mpuMeHeHne [ MA B NIUIIEBOI MPOMBITIIEHHOCTH.
22.Yro Takoe ocaxmgaemas ¢opma? Kakume OCHOBHBIE TpeOOBAaHUSA NPEIBSBISIOTCA K
ocaxxaaemoii popme?
23.Yto Takoe MpakTUYeCKHW NojHOe ocaxnaeHue? Kakume moTepu ocagaka JOMYyCTUMBI B
KOJINYECTBEHHOM aHan3e?
24. B Bune kakoro coexamHeHus - BaCO3, BaC;Os umu BaSOs4 - Gosee nemecoobpaszHo
OCaXXJ1aTh UOHBI 0apuA C LIENbI0 KOJIMYECTBEHHOTO TPaBUMETPUUECKOT0 OIpeIeIeHUs?
25. Kaknm TpeGoBaHUsM JIOJKHA YIOBIETBOPSTH TpaBUMETPHUECKast popma oca
26. Kakue mporecchl MpOUCXOISAT IPU CO3PEBAHUH KPUCTAILITUMYECKOT0 ocaaka?
27. OxapaKTepu3ylTe yCIOBUS OCAXKICHUS KPUCTAIITMIECKOTO 0CA KA.
28. OxapakTepusyiTe yCIOBUS OCAKICHUS aMOP(PHBIX 0CATKOB.
29. Uro rtakoe koarynsnms, nerntusamnusa? Kakue yciioBus 00eCleUMBAIOT TMOJNydEHUE
XOpOoIIO PUIBTPYEMOro aMoppHOro ocazka?
30. Kakum TpeOOBaHMSM JIOJKHBI  YIOBJIETBOPATH  PEAKIMH, HCIOJb3yeMbIE B
rpaBUMETPUYECKOM aHau3e?
31. Yro Takoe 6e330mpHBINA GUIBTP. [Iporieccs GUIBTPOBAHUS M IPOMBIBAHHS OCAIKOB.

OIIK - 5 /OIIK-5.1

Ymenue

NOATrOTOBMTH U NPOBECTH XHMMYECKHH IKCIIEPUMEHT MO H3YYeHHIO CBOWCTB COeIUHEHHIi; MPOBOAMThH
00padoTKy pe3yIbTaTOB IKCNEPUMEHTA 1 OLeHUTh HX B CPABHEHHH C JIUTePATYPHBIMH JaAHHBIMH;

Hasbik

onpenejnaTh W paccuuThiBaTh PH pacTBOpPOB; Hampas/jieHHe PeaKIHii; PacCUUTHIBATH KOJIHYECTBEHHO
co/iepKaHHe PACTBOPEHHOT0 BeIeCTBAa, CKOPOCTh XMMHYECKHX PeaKIuii 1 MX HANPABJIEHHOCTH, HCNOJIB30BaTh
Heo0XoAMMBbIe NPUOOPEI H 1a00paTOpPHOE 000PyA0BaHHe IPH NPOBENEHNH HCCIeI0BAHMIA,

OnbIT AeATETbHOCTH

0 MeToJax M MNpueMax padoThl MO H3YYEHHIO CBOICTB BelleCTB yYMeTh B3BeIIMBATh, THTPOBATh,
NM0Jb30BaThCsl MUNETKAMH, NPpUdopamMu GU3MKO-XMMHYECKOro aHAIN3a; paéoThl B XUMHYeCKoii 1adopaTopuu, ¢
arpeccMBHbBIMH XMMH4YEeCKMMH BellleCTBAMM - KMCJI0TAMH, LIeJ104YaMH, S10BUTHIMHU BellleCTBaMM.

1. CnocoObl IPUTOTOBICHUS TATPOBAHHBIX (CTAHIAPTHBIX) PACTBOPOB.
2. Kiaccugukanus METoI0B TATPUMETPUYECKOTO aHAIN3A.
3. Mertons! TUTpOBAHUSL.
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PacueTsl B THTpUMETPUYECKOM aHAJIMU3E.

ok~

YCTaHOBJIEHHBIN pacTBOPHI?

Urto Takoe paboumii pactBop (craHmapTHeii)? YTOo Takoe NPUTOTOBJICHHBIA U

6. Uro Ttakoe TuTpoBaHue? BuIBl TUTPUMETPUUYECKHX OMNpPENEICHUI: MpsiMoe, oOpaTHoOE,

KOCBCHHOC.

7. UYro Takoe TOYKa SKBUBAJIEHTHOCTHM M Kak e€ ompenensatb? CrocoObl OOHapyXeHHs
KOHEYHOM TOYKHM (TOYKM SKBUBAJIEHTHOCTH) TUTPOBaHUSA. BBIOOpP KHCIOTHO-OCHOBHBIX
uHAMKaTopoB. PaBHOBecuss B pacTBopax MHAMKaTOpoB. KoHcTaHTa auccouuanuu

UHJMKAaTOPOB, HHTEPBAJI IEPEX0/Ia OKPACKH.

8. Kakue IMPUMCHAIOTCA CII0COOBI BBIPpAXKCHUA KOHL[GHTpaHI/Iﬁ PacTBOpPOB B 00BEMHOM aHaIU3E

OueHoYHBIE CPeICTBA 3aKPHITOI0 U OTKPBHITOI0 THIA /JIsl LeJieil TeKylero KOHTPOJIst

Hu HpOMe)KyTO‘lHOﬁ aTTeCTalluMn

OIIK — 1: CnocoGeH pemiaTh THIOBBIE 33/1a4M NPO(PeCCHOHAIBLHOM 1eATEeJLHOCTH HA OCHOBE

3HAHMI OCHOBHBIX 3AKOHOB MaTeMaTH4YeCKHX, eCTeCTBEHHOHAYYHbIX 1
ob0menpodgeccnoHANbHBIX JUCHHUILINH ¢ IPUMEeHeHHeM HH(POPMALIMOHHO-

KOMMYHUKAINHOHHBIX TEeXHOJIOTHii

OIIK — 1.2: Mcnonp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH JUTS PEIICHHS

THUIIOBBIX 3a1a4 HpO(i)eCCHOHaHBHOﬁ ACATCIIbHOCTH

Tun 3a7aHuii: 3aKpBITHINA

Bapuanr 3ananus 1.

ABTOpPOM 3aKOHA COXPAaHCHHUS MAaCChl BEIIECTB SIBJISCTC...
1. ABoraapo

2. MenneneeB

3. JlomoHOCOB

4. T'ecc

[IpaBunbHbIH OTBET:3

Tum 3aganHunii: 3aKpbITHINA

Bapuant 3ananns 2.

[Ipu xakom m3 napeit B Poccuu nosiBuiach nepsasi anTeka...
1. Iletp 1

2. bopuc I'ogyHoB

3. Ennzasera [lerpoBHa

4. Uan ['po3ubiii

IIpaBuibHBIN OTBET: 4

Turm 3agaHuii: 3aKpBITHINA

Bapuant 3ananus 3.

YTto Tako€ MOJIb...

1. YcnoBHBIN 3apsia aTOMa B COEAMHEHHH.

2. O0BeM, 3aHUMAEMbIM OJTHUM SKBHUBAJICHTOM Ta3a.

3. Haumensmas JacTrulia XUMHUYCCKOr'o 3JIEMCHTA, COXpaHdgronasa BCEro €ro CBOICTBA.

4. Komm4ecTBo BCIICCTBA, COACPIKAIICEC CTOJIBKO CTPYKTYPHBIX CAWHUI], CKOJIbKO COIACPIKUTCA

aTomoB B 12 r u3otomna yriepona 12C.
[IpaBuibHBIN OTBET: 4
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Tun 3ananHuii: 3aKpbITHINA

BapuanTt 3aganus 4.

DxBUBaJicHTHas Macca xJopa B coeaunennd KCI cocTaBiiseT...
1.7.1

2.6,8

3.355

4.11,85

[IpaBuibHbIN OTBET: 3

Tun 3a7aHuii: 3aKpbITHINA

Bapuanr 3ananus 5.

Kakoli 00beM 3aHMMAET OJUH MOJIb BOJOPOa IPH HOPMAJIbHEIX VCIOBHUIX...
1.1

2. 22,4 1.

3. 22,4 M.

4, 2,24 1

[IpaBuiibHbII OTBET: 2

Tum 3aganuii: OTKPBITHINA

BapuanTt 3aganus 6.

W3 peJi10;KEHHOI0 IIEPEYHs BEIISCTB BEIOSPUTE BEIIESCTBA, MEXKAY KOTOPLIMU BO3MOKHA PEaKIUs
HOHHOI0 OOMeHa. 3alMIIMTE MOJEKYISIDHOE, IMOJHOE M COKpaIlléHHOE HMOHHOE YpPaBHEHHS DTOH
PCAaKIUU C Y4acTHUEM BBIOpAHHEIX BeIecTB. JIJIS BBINOJHCHHMS 3aJaHUS HCIOJB3YHUTE CIACAYIONIUN
IepeYeHb BEIISCTB: IIEpMaHraHaT Kajaus, THAPOKApOoOHAaT Kaaus, cyabGUT HAaTpHUd, cyabdaTr oapusd,
THAPOKCUJT KaIus. JIOIYCTMMO MCHOIL30BAaHNE BOAHBIX PACTBOPOB BEIISCTB...

IIpaBuiIbHBIN OTBET:

2NaHCO3+ 2KOH = NaxCOs3+ K2COs+ 2H20;

2Na *+ 2HCO3 + 2K* +20H = 2Na* + (C03)2' +2K* + (C03)2' +H20;

2HCO3 +20H =2 (C03)2'+H20;

Tun 3a1aHuii: OTKPBITHIN

Bapuant 3ananus 7.

Hcnonb3ys METO AIEKTPOHHOTO OajlaHca, COCTaBhTE YPABHEHHE PEaKIINi
NO2+P203+.....=NO+KoHPO4+.....

Omnpenenute OKHUCIUTENh U BOCCTAHOBUTEIH

IIpaBUIIBHBIN OTBET:

N* + 2e — Ni2 | 2 peakuus BOCCTAHOBJICHUS

2P*® — de — 2P*® | 1 peaxums okucienus

N** (NO2) — oxucmurens, P*3 (P203) — BoccTaHOBHTEND

2NO; + P203 + 4KOH — 2NO + 2K;HPO4 + H20

Tum 3agaHuii: OTKPBITBINA
Bapuant 3ananus 8.
XKenezo coxrnu B xsope. [lonydyeHHYIO0 colib J0OaBUIHM K PAcTBOPY KapOoHATa HATpUs, IPU ITOM
BbITIa]l OypbIil OCaJioK. DTOT OCaaoK OTHUIBTPOBAIM M TMPOKATWIHA. [l0JydeHHOE BEIIECTBO
pPAcTBOPUJIIM B MOJIOBOJIOPOJIHOW KucaoTe. Hanumure ypaBHEHUS YETBIPEX ONMCAHHBIX PEAKIIUM. ..
[IpaBHUIIBHBIN OTBET:

1. 2Fe + 3Cl, = 2FeCls

2. 2FeCl3 + 3Na2CO3 + 3H.0 = 2Fe(OH)3z + 6NaCl + 3CO-

3. 2Fe(OH)3 = Fe203 + 3H0

4. Fe03 + 6HI =2Fel, + 12 + 3H20
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Tun 3agaHuii: OTKPBITHINA

BapuanTt 3aganus 9.

- METOJI, OCHOBAaHHBIN Ha WCIIOJIH30BAHUH PEAKIIMN 00pa30BaHUS KOMIUICKCOHATOB
- KOMIUIEKCHBIX CO€IMHEHUM KaTHOHOB METAJUIOB C KOMIUIEKCOHaMHU. JlJIg onpeeneHuss KOHEYHOU
TOYKH TUTPOBAHMS HCHOJIB3YIOT METAUIOXPOMHbBIE WHIAMKATOPHl WJIM OPraHUYECKHE BEILIECTBA,
o0pa3yrolne OKpaleHHble KOMIUIEKCh ¢ KATHOHAMHU ONPEIENIIEMbIX METaJIOB.

[IpaBuibHBINA OTBET: KOMILUIEKCOHOMETPUYECKOE TUTPOBAHUE.

Tum 3aganuii: OTKPBITHINA

Bapuant 3aganus 10.

Hcnob3yst METOJI 3IIEKTPOHHOrO 0ajlaHca, COCTABLETE YPAaBHECHUE PEAKIIUM
NO+KCIO+....=KNO3+KCl+.....Onpeaeante OKMCIUTENb H BOCCTAHOBUTED.
IIpaBUIIBHBIN OTBET:

Cl*t+2e¢ —» CI? | 3 peakius BOCCTAaHOBJICHHSI

N*2 —3e —» N*° | 2 peakuusi OKMCIICHHs

okucaurens Cl, Boccranosurens N

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3amanus 11.

— OJIMH M3 AJIEKTPOXMMUUYECKHUX METOJOB aHajiu3a, OCHOBAaHHBIM Ha W3MEPEHUU
BJIEKTPUYECKOIO 3apsA/Ia, KOTOPBIA MPOXOAUT YEPE3 DIJICKTPOJIHU3EP MPU DIECKTPOXUMHUYECKHX
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIUaX Ha pabodem siekrpoxae. [loreHmman pabouero
3JIEKTPOJIA MPU KYJOHOMETPUH OTINYAETCS OT

[IpaBUNIBHBIN OTBET: KYJIOHOMETPHS.

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3ananus 12.

Hekotopoe konuyecTBO cyiabbHaa IUMHKA pasaelwid Ha ase yacth. OmHy M3 HHUX 00paboTaau
pa30aBICHHONM CEPHON KHUCIOTOM, a APYTYIO HOABEPINIM 00KHUIY Ha Bo3ayxe. [Ipu B3aMMOJIEHCTBHHI
BBIJICIMBIIMXCS  TA30B _ 00pa30BaJlOCh  IPOCTOE  BEIISCTBO. JTO  BEIIECTBO  HArpeld ¢
KOHIIEHTPHUPOBAHHON a30THOM KHCJIOTOM, IPUYEM BBIIECIHIICS OYpEIi ras.

Hanumure ypaBHEHHS YEThIPEX ONMMCAHHBIX PEaKIIMM.

[IpaBHUIIBHBIN OTBET:

1. ZnS +2HCI = ZnCl+H>

2.2ZnS + 302 = 2Zn0O+ 2503

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

4. S +6HNO3 =H2S04 +6NO2+2H-20

Tum 3agaHuii: OTKPBITBINA

Bapuant 3amanus 13.

Cwmemamu 300r pactBopa cyibbara kaiausa ¢ MaccoBoi goieit 20% u 500r pacTBopa 3TOM K€ COJIH C
MaccoBoit goneli 40%. PaccunTaiiTe MacCOBYIO JOIIO COJIM B IOJYYSHHOM PAacTBOPE. ..
IIpaBUIIBHBIN OTBET:

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

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

m BemiectBa 3 = 260r

OrnpenenuTpb 0110 NOJYYEHHOTO PacTBOpa

®w=m BemecTBa 3/(m pactBopa 3)

®=260/(300+500) =0,325 (32,5%)
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Tun 3agaHuii: OTKPBITHINA

Bapuant 3aganus 14.

Cymemamu 120 T pacTBOpa HUTpaTa Kaaus ¢ MaccoBoi goseii 15% u 80r pacTBopa STOM K€ COJIH C
MaccoBor goaer 20%. PaccunTaiiTe MacCOBYIO JIOJIIO COJU B IOJYIEHHOM PAacTBOPE....
IIpaBUIIBHBIN OTBET:

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

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

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

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

®(Ca(NOz3)2) =34 /200 r = 0,17 wu 17%

OtBet: 17%

Tum 3aganuii: OTKPBITHINA

BapuanTt 3aganus 15.

Paznen xumuu, KOTOpBIA M3ydaeT CKOPOCTh M MEXAHU3MBI MPOTEKAHUS XMMHUYECKUX peaKkIui —
9TO . CxkopocTh XMMHMYECKOW pEaklud — 3TO H3MEHEHHE KOHUEHTPALMKU
pearupyronux BeecTB B €UHUIY BPEMEHHU.

[IpaBuibHBIN OTBET: XUMHUUYECKasi KHHETHKA.

Tun 3agaHuii: OTKPBITHIN

Bapuant 3aganus 16.

CBoiicTBa 3JIEMEHTOB, a MMOTOMY U CBOMCTBA 00pa3yeMbIX MUMHU MPOCTHIX M CIOXKHBIX TEI, CTOST B
MEPUOJNYECKON 3aBUCHMOCTH OT HMX aTOMHOTO Be€ca — 3aKOH — TEPUOJUYCCKUNA 3aKOH.
ABTOD .

[IpaBuneub oreet: .M. Mennenees.

Tun 3aganuii: OTKPBITHIN
BapuanTt 3aganus 17.
Kyna cMmecturcs xumudeckoe pasHoBecre B peakimu N2 (r)+3H?2 (r)=2NH3 (r)upu yBeanmyeHUH

NABJICHMUSL. ..
[IpaBUiIbHBIN OTBET: B CTOPOHY YMEHBIIEHHsI 00beMa Ira3000pa3HbIX BEILECTB, T.€. BIPABO.

Tun 3aganuii: OTKPBITHIN

Bapuanr 3ananus 18.

C nmoMonp0 KaKoro nmpuoopa SKCIEpUMEHTAIEHO MOKHO ONPEACIIMTEL TEINIOTY CropaHus (a Takxke
SHTAJIBIIMU 00Pa30BaHMS) IPOCTHIX BEIIECTB. ..

[IpaBunbHbIl oTBET: Kamopumerp.

Tun 3a1aHuii: OTKPBITHIN

Bapuant 3ananus 19.

Mertozb! aHaIM3a, OCHOBAHHBIE HA CIIOCOOHOCTH BELIECTBA MOIIOWIATH CBET ONPEACICHHON JUINHBI
BOJIHBI, Ha3bIBAKOTCA ...

[IpaBuibHBIN OTBET: (HOTOAMUCCHOHHBIMH.

Tun 3agaHuii: OTKPBITHINA
Bapuant 3aganus 20.
KoanuecTBO  TEmNIOTHI  BHIACAMBIIGECS WM HOTJIOTHBIIECECS B PE3VIbTaTe  PEaAKIUU
Ha3bIBAETCA. ...... 1 0003HayaeTcsa OYKBOM. . .....
[IpaBunbHbIN OTBET: TETUIOBBIM Y dexTom Q.
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OIIK-5 Cnoco0eH K y4acTHIO B IPOBEIeHNH IKCIIePUMEHTAJIBHBIX HCCICA0BAHMI B
npogdeccuoHAJIbLHOM 1eATeTbHOCTH.
OIIK-5.1 Hcnonb3yeT KilacCCUYECKUE U COBPEMEHHBIE METO/IbI UCCIIEIOBAHUS B 00JaCTH

MIPOU3BO/JICTBA, MIEPEPAOOTKHU U XPAHEHUS CEIbCKOXO03SHCTBEHHON IPOAYKIIUN

3aoanus 3aKpuimoz2o muna:

1. B xakoi LBET OKpAIIMBAIOT IJIaMs JIETYYHUE COJTU KaJus:
1) )KENThI
2) KUPIIUYHO-KPACHBIN
3) dwuoneroBblit
[IpaBuibHbIN OTBET: 3
2. Kakoro nBera ocagok BaSOs:
1) GenbIii
2) CUHUH
3) KENTHIN
4) 4y€pHBII
[IpaBuibHbIN OTBET: 1
3. K xumudeckum MeTo1aM KOJIMYECTBEHHOTO aHAIM3a OTHOCSTCS:
1) pH-meTpus
2) TUTPUMETPUS
3) pedbpakromerpus
4) rpaBUMETpUs
[IpaBunbHbIl OTBET: 2,4
4. KakuM pabouuM pacTBOPOM CIIEAyeT TUTPOBATh THAPOKAPOOHAT HATPHSL:
1) HCI
2) NaOH
[IpaBuibHbIN OTBET: 1
5. K meToam koMIuiekcooOpa3oBaHusi OTHOCSTCS:
1) aprenTomMeTpus
2) MEpKYpPUMETpUS
3) KOMILIEKCOHOMETPHS
4) IepMaHraHaTOMETPHUS
[IpaBuibHbIM OTBET:2,3

3aoanus omkpeimozo muna:

1. Ocanox KHC4H4O6 Ha3bIBaeTcs
[IpaBHUIBHBIN OTBET: THAPOTAPTPAT KAJIMS

2. Jletyuue cosii HATpUs OKPAILIMBAIOT IJIaMsl B LIBET.
IIpaBUIBHBIN OTBET: JKEITHIN

3. Boxusiit pactBop Na2COs umeer cpeny.
[IpaBuIBHBIN OTBET: MICTIOYHYIO

4. Ecnu B pacTBOpe yBEJIMYMBAETCS KOHIIEHTpAIMsI MOHOB BOJOPOJa, TO YHCIEHHOE 3HaueHue pH
pacTtBopa (yBEIMUMBAETCS, YMEHBIIAETCS)
[IpaBHUIIBHBIN OTBET: YMEHBIIAETCS

5. Unaukatop ¢penondranens npu pH 9 umeer OKpacky.
IIpaBUIBHBIN OTBET: MAJIMHOBYIO
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6. [Ipu ompenenenun oOmIeH KECTKOCTH BOIBI JUIsl co3laHus HeoOxoammoro pH moGaBisroT

Oydep
[IpaBuibHBIN OTBET: aMMUAYHbBIN

7. ITocrostHCTBO pH 1pH TUTPOBaHMY TTOJIEPKUBAIOT
[IpaBusbHBIH OTBET: Oy(hepHBIM PaCTBOPOM

8. MunukatopoMm metona Mopa siBisiercst
IIpaBUIbHBIN OTBET: XpOMAT KaJlus

9. lniukaTOpOM MET0/1a HOAOMETPUH SIBIISIETCS
[IpaBUIBHBIN OTBET: Kpaxmal

10. B nepmanranaToMeTpun pabo4rM pacTBOPOM — THTPAHTOM SIBIISICTCS
[IpaBunbHbii 0TBET: KMnO4

11. 3akon byrepa-Jlambepra-bepa abcotoTHO cripaBeAIuB 1Is CBETA.
[IpaBHUIBHBIN OTBET: MOHOXPOMATHYECKOTO

12. lmuna Bostab 280 HM — 3TO CIIEKTP.
[IpaBuiIbHBIN OTBET: yAbTPa()HOIETOBBIH

13. TloreHumomerpuss — 93TO METOJA, OCHOBAHHBII HAa W3MEPEHUU PA3HOCTHU
MTOTCHITUAJIOB.

[IpaBUIIBbHBIN OTBET: ANEKTPOIHBIX

14. TlompwxHoi (a3oii B BBICOKOI(PGHEKTHBHON KHIAKOCTHOW XpoMarorpaduu sIBISETCS
[IpaBuIBHBIN OTBET: )KUIAKOCTH

15. O xonuyecTBe BEUIECTBA B ra30->KUIKOCTHON XpoMaTorpaduu CyasT Mo 17001

MKa.
[IpaBHUIBHBIN OTBET: BBICOTE, IUIOIIAAN

5.4. MeTtoanueckue MaTepuaJibl, ONpeaesiolue Npoueaypbl OlleHHBAHUS 3HAHUI, yMEHUIH,
HABBIKOB M (MJIM) ONBITA AeSITeIbHOCTH, XaPAKTEPU3YOIIUX ITANbI GOPMUPOBAHNS
KOMIIeTeHIMH

OneHka 3HaHUN, YMEHHH, HaBbIKa U (WJIM) OMBITA JESITEIbHOCTH, XapaKTepU3YIOIUX 3TaIlbl
OneHka 3HAHWNA, YMEHMH, HaBblka W (WJIM) OMNbITA JAEITEIBHOCTH, XApPAKTEPHU3YIOIIMX ATallbl
¢dbopMHUpOBaHUA KOMIETEHIIMA MO JUCHUIUIMHE MPOBOAUTCA B (OpMe TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTALUU.

Texymuii KOHTpOJb IPOBOJUTCS B TEUEHUE CEMECTPA C LENbI ONPEIECIECHUS YPOBHS
YCBOGHHSI OO0ydYarolIMMHCS 3HaHWM, (OpPMUPOBAHMS YMEHHM, HaBBHIKOB U (MJIM) ONBITA
NESTEIbHOCTH, CBOEBPEMEHHOIO BBIABIEHUS IIPENOJABATEIEM HENOCTAaTKOB B IOATOTOBKE
oOyyaroluxcsi W MPUHATHS HEOOXOJMMBIX Mep IO €€ KOPPEeKTHPOBKE, a TakK e JUIsd
COBEPILICHCTBOBAHMUS METOJMKHM OOyueHHs, OpraHu3alud y4deOHOM paboThl W OKa3aHMs
oOyyaroIuMcsi HTHAUBUIYaJIbHOMN TOMOIIIH.

K Tekymiemy KOHTPOIIIO OTHOCSTCS MTPOBEpKa 3HaHUI, YMEHUH, HABBIKOB 00YUYaIOIINXCS:

- Ha 3aHATHAX (OIpPOC, pelleHHe 3a/1a4, Je0Basi Urpa, KPYIIbIA CTOJ, TECTUPOBAHUE (IIMCBMEHHOE
WM KOMIIBIOTEPHOE), OTBETHl (MMMCbMEHHbIE WM YCTHbIE) Ha TEOPETUYECKUE BOIPOCHI, pEIIeHHE
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MPaKTUYCCKUX 3a/1a4 W BBIIIOJIHCHUC BaI[aHI/Iﬁ Ha MPAKTUYCCKOM 3aHATHH, BBIIOJIHCHUC KOHTPOJIBHBIX
pabor;

- IO pe3yJibTaTaM MPOBEPKH KayecTBAa KOHCIEKTOB JIEKIMM, padouuMx TeTpajel M HHBIX
MaTepuasos;

- MO pe3yiabTaTaM oOT4eTa OOydYalIIUXCs B XOAC WHIUBUIYaTbHOW KOHCYJIbTAI[UU
npenojaBaTelisi, MPOBOJUMOM B  4Yachl CaMOCTOSITENIBHOM  pabOThl, MO  HMEIOIIHUMCA
3aJI0JKEHHOCTSIM.

Ha nmepBbIXx 3aHATHSX MpernojaBaTesib BbIAAeT CTyAeHTaM TIpaduK KOHTPOJIBHBIX
MEPONPUSITHI TEKYILIETO KOHTPOJIS.

I'PA®UK KOHTPOJBbHBIX MEPONPUATHH TEKYLIEr0 KOHTPOJISI
1O AUCHUIIHHE

dopma
dopm p
KOHTPOJILHOTO Cpox
upyem Oran
Ne ¥ HaMEeHOBaHKE TEMBI o WaaukaTop (opMIpoBaHH MeponpusTus (TecT, | TpPOBEICHUS
KOHTPOJIBHOT'O T B P f KOHTPOJIbHAS KOHTPOJIEHOT'O
MEPOTPHSITHSI KOMITETCHIIUH paboTa, yCTHBIA MEPOTIPUSITUS
TEHILIU KOMIIETEHIN
B OIPOC, KOJUIOKBUYM,
JICJIOBAsi UTPa U T.11.)
Paznea 1 «OcHOBEI OIIK |OIIK-1.2 | oTan Konnoksuym OKTSIOPh
obmme u -1, |OIIK-5.1 Il sram
Heoprannyeckou xumum» |OINK- Il aTan
5
Paznen 2 «OcHOBHI OIIK |OIIK-1.2 | oTan Konnoksuym nexkadpb
agaiauTudeckoil xumun» |—1, |OIIK-5.1 Il oran
OIIK- Il ran
5

- ATTecTauMOHHBIE HCIBITaHUS IPOBOASITCS IPENOAABATEIEM, BEAYIUM JIEKIIMOHHBIE 3aHATUSA
[0 JJaHHOM JAMCUUIUIMHE, WM MpenojaBaTeIsiMy, BEAYIIMMHU IPaKTUYeCKUe U JabopaTopHbIe
3aHATUS (KpOME YCTHOTO 3k3ameHa). IIpucyTcTBHE NMOCTOPOHHHX JUI] B XOJi€ HPOBEACHUS
aTTECTAllMOHHBIX UCHBITAHUN 0e3 pa3pelieHus] peKTopa WM MPOPEKTOpa He JomycKaeTcs (3a
HCKJIIOYEHHUEM paOOTHUKOB YHHUBEPCUTETA, BBINOJHAIOLIMX KOHTPOJIUpYIOMIHE (PYHKIHU B
COOTBETCTBUM CO CBOMMH JOJDKHOCTHBIMU OOSi3aHHOCTSIMM). B ciydae oTrcyTcTBUS Beayliero
MpenojaBaTesiss aTTECTAllMOHHBIE HCIBITAHUS IPOBOJSATCS IMperojaaBareseM, Ha3HA4€HHbBIM
MUCHbMEHHBIM PACHOPSHKEHUEM T10 Kadepe.

- HMeBainael ¥ naMma ¢ OrpaHUYEHHBIMM BO3MOXKHOCTSIMHM 3JI0POBBS, MMEIOIIUE HAPYLICHUS
OTIOPHO-/IBUTaTENBHOIO amnapaTa, MOTYT JOMYCKAaTbCi Ha AaTTECTAllMOHHbIE HCIBITaHUS B
COIIPOBOXAECHUH aCCUCTEHTOB-COIIPOBOXKAAIOIINX.

- Bo BpeMs arTecTalMOHHBIX MCIBITAaHUM oOOydarolyecs MOTYT IOJb30BaThes paboueit
IIPOrpaMMOl  JUCHMIUIMHBL, a TaKXe C pa3pellieHus MpenojaBareisl CHOPaBOYHOH H
HOPMAaTUBHOM JINTEPATypOH, KaIbKYJISTOPAMHU.

- Bpems moarotoBku OTBeTa MpU cAaye 3auyeTa/sK3aMeHa B YCTHOW (opme JOJIKHO COCTABIIATH
He MeHee 40 MHUHYT (MO JKEJaHUIO O0YYarolerocss OTBET MOXKET OBITh JOCPOUYHBIM). Bpems
oTBeTa — He Oosee 15 MUHYT.

- Ilpu nmoaroroBke K yCTHOMY AK3aMEHY SK3aMEHYEMBbIH, KaK IpPaBUJIO, BEIET 3allUCH B JIUCTE

YCTHOTO OTBETA, KOTOPBIH 3aTeM (110 OKOHYaHUM PK3aMEHA) CIAETCS IK3aAMEHATOPY.

- Ilpu npoBefeHHH YCTHOTO 3K3aMEHa HK3aMEHALMOHHBINA OUJIET BHIOMpPAET caM SK3aMEHYEMbIii
B CIly4allHOM IOPSAKE.

- DK3aMeHaTopy MpeloCTaBIseTCA MPaBo 3a/1aBaTh 00yUYaAIOIIUMCS JOOJHUTEIbHBIE BOIPOCH B
pamMKax IpOrpaMMbl JUCHUIUIMHBI TEKYILETO CEMECTpa, a TAKXKE, MOMHUMO TEOPETHYECKHUX
BOIIPOCOB, 1aBaTh 3aJaud, KOTOPbIE U3yYaINCh HAa MPAKTUUECKUX 3aHATHUSAX.

- OmeHka pe3yJabTaTOB YCTHOTO aTTECTAllMOHHOIO MCIBITAHHUS OOBSABISETCS OOydYarolUMCS B
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ACHBL C€ro IMPOBCACHUA. HpI/I MPOBCACHUU IMMCBMCHHBIX AaTTCCTALIMOHHBIX WCOBITAHUN WU
KOMIIBIOTEPHOTO TECTUPOBaHHs — B JCHb HMX IIPOBEICHUS WM HE MO3JHEE CICIYIOIIEro
pabouero JIHS MOCIIe UX MPOBEICHHUS.

- Pe3y.]'IBTaTbI BBIIMOJIHCHHUSA aTTCCTAallMOHHBIX I/ICHBITaHI/If/’I, MMPpOBOAHUMEBIX B MHUCHMEHHOM (I)OpMe,
(dopMe UTOroBOW KOHTPOJIBHOH PabOThI MM KOMIIBIOTEPHOTO TECTUPOBAHHS, TOJDKHBI OBITh
0OBABIICHEI O6y‘-IaIOH_[I/IMC$I M BBICTABJICHHI B 3aUETHBLIC KHMKKH HE mo3aHee CJICAYHOUICTO

pa60qero JHSA IIOCJIE UX ITPOBEACHUA.

Kputepun u mkaJjibl 0lleHHBAHUS YCTHOIO OIIPOca

Kputepun olleHKH Ipu TEKYLIEM KOHTPOJIE OueHka

CTy,Z[eHT OTCYTCTBOBAJ HA 3aHATUU WJIK HC IIpUHHUMAJl y4aCTHUs. «HEYOOBJICTBOPUTEIILHO»

Hesepnbie u o1mmO0YHBIE OTBETHI 10 BOIIPOCaM, pa30UpacMbIM Ha
CEMHHApe

CTyneHT MpUHUMAET yJacThe B 00CYKJIEHHH HEKOTOPBIX Mpo0IeM, «YIOBJIETBOPUTEIILHO»

JAET pacIuIbIBYAThIE OTBETHI HA BONPOCHL. ONUCHIBAs TEMY, IyTAETCS U
TEpSAET CYyTh BONPoca. BEpHOCTH CyKJI€HHI, IOJIHOTA U MPABUIILHOCTD
orBetoB — 40-59 %

CTyneHT NMPUHUMAET y4acTHe B OOCYXIEHHH HEKOTOPBIX MpoOiieMm, «XOpOLIO»

Ja€T OTBEThl Ha HEKOTOPbIE BOIIPOCHI, TO €CTb HE IPOSBIAET
JIOCTATOYHO BBICOKOM AKTUBHOCTU. BEpHOCTh CyXIE€HHH CTYZACHTAa,
MOJIHOTA ¥ IPABUIILHOCTH 0TBETOB 60-79%

CTy,I[eHT ACMOHCTPUPYCT 3HAHUC MaTCpruajla 110 pasaciy, «OTIHYHO»

OCHOBaHHbIE Ha 3HAKOMCTBE C 0053aTeIbHON JIUTEPATypod U
COBPEMEHHBIMU IyOJIMKALUAMH; JaeT JIOTUYHBIE,
APTrYMCHTUPOBAHHBIC OTBCTHBI HA IOCTABJICHHLIC OIIPOCHI. Bricokas
AKTUBHOCTH CTY/IEHTA IIPU OTBETAX Ha BOIIPOCHI NPENOIaBaTENs,
AKTUBHOC y4aCTUC B IIPOBOJUMBIX JUCKYCCHUAX. HpaBI/IJII)HOCTI)
OTBETOB U NOJHOTA UX PACKPBITUS JOJKHBI COCTABIATH Oosiee 80%

KpuTepnn H IIKAJbI OHCHUBAHUSA KOJVIOKBHUYMA

Kpurepun o1ieHKHM Npu TEKYLEM KOHTPOJIE

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

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

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

«XOPOIIO»)

MpoleHT mpaBwibHbIX OoTBeToB  80-100% (mo 5 OanpHOW cHCTeME KOHTPOJSI — OIEHKa

OTIIMYHOY)

KpnTeplm H IIKAJbl OCHUBAHHUA 3K3aMCHA

OrneHka ’K3amMeHa
(YpOBEHb OCBOCHUS

Tpe6OBaHI/I${ K YPOBHIO OCBOCHHUA MaTCpUalIa

KOMIETEHIIN)
OrneHka «OTJIIMYHO» BBICTABJISIETCS CTYACHTY, €CIIH OH IITYOOKO U IIPOYHO
YCBOMJI IPOrpaMMHBINA MaTepua, UCUEePIIbIBAIOIIE, [TOCIIE0BATEIbHO,
YETKO U JIOTUYECKH CTPOMHO €ro U3JIaraeT, yMeeT TECHO YBS3bIBAaTh
«OTIIHOY TEOPHIO C IPAKTUKOH, CBOOOIHO CHPABIETCA ¢ 3a/1a4aMH, BOIPOCaMI 1
(BbicoKuii) JpYTMMH BUJIaMU IIPUMEHEHUS 3HaHUH, IPUYEM HE 3aTPpYAHSIETCS C

OTBCTOM IIPpHU BUAOU3MCHCHUU SaﬂaHHﬁ, HCIIOJIB3YECT B OTBETC MaTCpHral
MOHOPpa(I)I/IquKOI\/'I JIUTCPATYPhI, IPAaBHUIILHO 000CHOBBIBAET IMPUHATOC
pEemICHUEC, BIIAACET PAa3HOCTOPOHHMMU HABBIKAMU U IMTpUEMaMU
BBITIOJIHCHHUA MIPAKTHYCCKUX 3a4a4.
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OLeHKa «XOpOII0» BBICTABISAETCS CTYIEHTY, €CJIA OH TBEPAO 3HAET
MaTepuai, FPaMOTHO U IO CYLECTBY U3JIaraeT €ro, He 10IycKast

«Xopo1o CYIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC, IIPABUIILHO

(HOpMaJIbHBIIT) IIPUMEHSET TEOPETUUECKUE MOJI0KEHUS IIPU PELICHUU IIPAKTUYECKUX
BOIIPOCOB U 33Jiay, BJIaIeeT HEOOXOMMbIMU HAaBbIKAMU U IIPUEMaMHU MX
BBIIIOJIHCHMSL.

O1ieHKa «yJIOBJICTBOPUTEIHFHOY BBICTABISICTCS CTY/ACHTY, €CIIH OH MMEeT
3HAHUS TOJIBKO OCHOBHOTO MaTepHaa, HO He YCBOMII €ro JeTaleH,
JIOITYCKaeT HETOYHOCTH, HEJOCTATOYHO MPaBHIIbHBIE (HOPMYIHPOBKHY,
HapyIICHHsI JJOTMYECKOM TIOCIIEI0OBATEIILHOCTH B U3JI0KCHUU
HIPOrPaMMHOI0 MaTepHalla, UCIIBITHIBACT 3aTPYyJHEHHS IIPH BBIIOIHCHUH
PAKTUYECKUX padoT.

«Y 1OBJIETBOPUTETIHHOY
(MUHUMAJBHBIH,
TTOPOTOBBIHA)

OrneHka «HEeyI0BICTBOPUTEIBHO» BBICTABIIAETCS CTYCHTY, KOTOPBINA HE
3HAET 3HAYUTEJIbHON YacTH MPOrpaMMHOT0 MaTepuana, J10MyCcKaeT
«HeynoBneTBOpUTENBbHO» | CYIIECTBEHHbIE OIMOKH, HEYBEPEHHO, C OOJIBIINMHU 3aTPyTHEHUSIMU
(HMKE OPOTOBOTO BBITIONHSET MpakTudeckue padbotel. Kak mpaBuiio, omeHka

YPOBHS1) «HEYAOBIETBOPUTEILHO» CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT
MIPOJIOJDKUTH 00y4YeHue 0e3 JOTOTHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOIIEH AUCIMILTUHE.

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

JewcTBue Cpoku Metoauka OTBETCTBEHHBIN
3a04Has popma
Britaua 3aganuii K 3auery 1 3ausiTHE Ha nexuusx, Benymuii npenonasareins Win
110 UHTEPHET MPEIOJABATENH, BEAYIIHE
MPAKTUYECKUE 3aHATHUS
Koncynpranun B CECCHIO Ha rpynnosoit Benymuit npenogasarens uium
KOHCYJIbTALIUU NIPEno/1aBaTely, BEyIIHne
MPAKTUYECKUE 3AHATUS
3auer B CECCHIO KOMIIBIOTEpPHOE | Benymmii npenogaBarens Win
TECTUPOBAHUE IIPEINOAABATENH, BEAYILINE
MPAKTUYECKUE 3AHATUS
DopMUPOBAHKE OLICHKU Ha 3auerte B cootBercTBuM ¢ | Benymuii npenogasaTens Uin
(«3auTeHoy/ «He KPUTEPUSIMHU MIpErno/iaBaTeliu, BeyIIne
3a4TEHO) MPaKTUYECKHE 3aHATUS

OOyuaroniemMycsi, MUMEIIEMY YBAXHUTEIbHYIO NPUYMHY BO3HMKHOBEHHS aKaJIeMHUYEeCKOH
3aJ10JKEHHOCTH (00J1e3Hb, 00JIe3Hb YJIeHAa CEMbU M HEOOXOJUMOCTh YXO/a 3a HUM, UYpe3BblUuaiiHbIe
00CTOSTENLCTBA M CUTYAllUU, MHAs PUYMHA), TOJTBEPKAECHHYIO TOKYMEHTAIBLHO, PACIIOPSKEHUEM
ACKaHaTa YCTaHaBJIWBACTCA HHHHBHI[yaHBHBIﬁ I‘pa(bI/IK JIMKBU a1 33}10J’I)KeHHO0T€I>i Ha CpPOK,
COOTBETCTBYIOLIMI MpPEJCTaBICHHBIM OCHOBaHMAM. Eciu 3a10/K€HHOCTh JIMKBUIUPOBaHA B
YCTQHOBJICHHBIN CPOK Ha «XOPOIIO» M «OTIMYHOY», OOyJaroIeMycsi Ha3HAdaeTCs aKaJeMUYecKas
CTUIIEHHUS.

[lo pemenuro nekaHa ¢akynbTeTa, OOy4arOmEMycs MOXET OBITh TMpeaoCTaBICHA
BO3MOKHOCTh JIMKBHJIAIIMM aKaJIEMHUECKOW 3aJI0JDKEHHOCTHM He Oojiee 4yeM B TEYEHHE roja ¢
MOMCEHTAa €€ BO3ZHUKHOBCHUA.

5. IEPEYEHb OCHOBHOM 1 I[OHOJIHI/IUTEJII)HOI‘/'I YYEBHOU JIUTEPATYPBI,
HEOBXOJIMMOMU JJIs1 OCBOEHUSA ANCHUIIJINHBI

OcHoBHas JInTeparypa KoanuectBo B
0nbauoTeKe / CChLJIKA
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Ha ObC

Mukprokosa, E. FO. O6mias, Heopranuueckas ¥ aHaTUTHIEeCKast XUMUS
yaeoHoe nocobue / E. FO. Muxkprokosa, T. M. Axmetos, Y. A. Xapucosa.

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

— Kazanp : KI'TABM um. baymana, 2021. — 150 ¢. — Tekcr :
AJIEKTPOHHBIN // JlaHb : aekTpoHHO-O0nbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/177645. — Pesxum moctyma: it aBTOPH3.
II0JIb30BaTEIEH.

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

Jlapnukuna, H. Y. Heopranuueckas xumus : yaeoHoe nmocodue / H. .
Jlapuukuna. — HoBocubupck : HI'TY, 2021. — 83 ¢. — ISBN 978-5-
7782-4438-2. — TekcT : 3neKTpOoHHBIH // JIaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL.: https://e.lanbook.com/book/216266. —
Pexxum mocTyna: A aBTOpHU3. MOJIb30BATEIICH.

KoaunuecTBo B
ouoJInoTeKe / CCHLLIKA

JlonoiHUTeIbLHAS JIUTEpaTypa

Ha 9bC
Amnapues, A. 1. Ananutrueckas Xumus : yaeoHoe mocodue / A. U. https://e.lanbook.com/bo
AmnapueB. — HoBocubupck : HI'TY, 2021. — 92 ¢. — ISBN 978-5-7782- | 0k/216272

4423-8. — TekcT : 37eKTpOHHBIN // JIaHb : 2JIEKTPOHHO-OMOINOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/216272. — Pexum
JOCTYTA: JUIsl aBTOPHU3. TIOJIb30BATEIICH.

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

Heopranunueckas u aHaIUTUYECKAs! XUMUU : METOJUYECKHIE YKA3aHUS JUIS
BBITIOJTHEHUS JIAOOPATOPHBIX Pa0OT M MPAKTUICCKUX 3aHITHH /
cocraButensb E. A. lllkypakoBa. — IlepcuanoBckuii : Jlonckoit 'AY,
2020. — 58 ¢. — TekcT : 21eKTpoHHbIH // JIaHb : 3JEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/152571. —
Pexxum noctyna: ans aBTOpU3. MOJIb30BATENCH.

7. METOAUYECKHUE YKA3AHUA JJISA OBYYAIOHIUXCS 11O OCBOEHUIO
JUCHUIIJIMHBI

Kypc xumum mnpearosaraer IpOBEACHUE JIEKUMM W IPAKTUYECKUX 3aHATHM, a TakkKe
CaMOCTOSITENTbHYIO pabOTy CTY/IEHTOB B paMKax y4eOHOro IUIaHa.

JIeKIIMOHHBIN KypC MpEAIoiaraeT pacCMOTPEHHWE OCHOBHBIX BOIPOCOB Y4eOHOro IUIaHa.
Jlexkuust HaUMHAETCSI ¢ O3HAKOMJIEHHS CTYJICHTOB C IJIAHOM IPOBEICHUS JIEKIIUN, OCHOBHBIMH TEMaMH U
noAreMaMu. B TedeHWe JIeKIMM HAYUTBIBACTCSl TEOPETHYECKUI Marepuall, NPUBOLSTCS HPUMEPHI
perIeHus 3a1a4, BXOSIIME B COCTaB HK3aMEHAI[MOHHBIX OMJIETOB.

CryneHT pomyckaercs K 9K3aMEHy [0 JIEKLIMOHHOMY KYpCy, €CIIM MMEETCS MEHEe 2 4acoB
MPOIYCKOB MO HEYBAXMUTEIHLHON MPUUMHE. JK3aMEH MPOBOAUTCA MO BOMPOCAM, pacCMaTpUBaeMbIM B
TEUEHHE JIEKLIMOHHOTO Kypca U 10 BOIPOCaM, CaMOCTOATENILHO pacCMaTpuBaeMbIM CTyAEeHTOM. CIIMCOK
BOIIPOCOB K DSK3aMEHYy BbIJACTCS Ha MocienHed jekuuu. JlomyckaeTcs K 5SK3aMeHY CTYJIeHT,
BBINIOJIHUBIINI U 3aIUTHUBIINHI BCe TaOOpaToOpHbIe paboTHI MO KYpCY.

JlabopaTopHble pabOTHI, MPOIYIIEHHbIE MO YBAXKHUTEILHOW U HEYBKUTEIbHOW IPUYMHE,
0TpalaThIBAIOTCS B COOTBETCTBHU C TJITAHOM OTPaOOTKH 3aHATH. JIJabopaTopHbie paOOThI BBIMTOTHSIIOTCS
Ha ayJUTOPHBIX 3aHATUSAX U Yacax oTpaboTku. OdopmiieHHne 1ab0paTOpHBIX PAadOT B COOTBETCTBUU C
I'OCTom mpousBoauTcs Ha JHcTax A4, C yKa3aHMEM TeMbl BBINOJHAEMOW paboThl, IeNH,
TEOPETHUYECKON YacTu W SKcrepuMeHTanbHOM vacTu. K maboparopHoil pabote nOmycKaeTcsl CTYJIEHT,
o(hopMuUBIIHMIA OTYeT. 3amuTa paboThl MPOU3BOIUTCS MO TEOPETUUECKUM U MPAKTUYECKUM 331aHUSM B
BHJIC BOIIPOCOB M 3a/1a4 (2 TEOPETUIECKUX Bompoca U 3a1a4a). Kypc BeimonmHeHus 1abopaTopHBIX padoT
HAYMHAETCA 3aHATHEM [0 O3HAKOMJICHHIO C TEXHUKOW O€30IacCHOCTH W 3aKaHYMBAETCS HTOTOBBIM
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3aHSATHEM, Ha KOTOPOM TOJBOAUTCS UTOT PabOThI CTYACHTA 3a CEMECTp. 3alluTa JJab0paTOpHBIX PadboT
MIPOM3BOAMTCA 1O MEpe HX BBINOJHEHUS B TEUEHHE CEMecTpa WM Ha 3adeTHoM Hexene. Ha
MPAKTUYECKUE 3aHATHUS JJOIYCKACTCsl CTYICHT, UMEIOIIUi Oenbiii xanar. Heobxomimoe 060opynoBaHue u
Ipenaparsl BbIaeT J1a00paHT.

PexoMennamuu mo padote ¢ Hay4yHOU U y4eOHOI uTeparypoil. PaboTa ¢ yueOHOI 1 HaydHOM
JTUTEpaTypoil sBIsETCS TJIaBHOW (OPMOIl CcaMOCTOATENbHOW paboThl W HEoOXoAuma MpH
MOATOTOBKE K YCTHOMY ONPOCY HA TIPAKTHYECKUX 3aHATUAX, K KOHTPOIBHBIM padoTaM,
TecTupoBaHui0. KOHCIIEKThl HAyYHOU JIUTEPATyphl MPU CAMOCTOSITENILHOM MOATOTOBKE K 3aHSTUAM
JIOJKHBI OBITh BBITIONHEHBI TAaKXKE aKKypPaTHO, COJEPKaTh OTBETHl HA KaXIbIH MOCTABICHHBIA B
T€MEe BOINPOC, UMETh CCHUIKY Ha HCTOYHHK HH(POpPMAIUU C 00s3aTENIbHBIM YKa3aHHEM aBTOpa,
Ha3BaHMsSI U T0Jla M3/IaHUS UCTIOIB3yeMON HAYyYHOU IuTepaTyphbl. KOHCIEKT MOXKET ObITh OMOPHBIM
(comepxaThb JIMIIb OCHOBHBIE KIIIOUEBBIE IMO3UIMHU), HO MPU 3TOM IO3BOJISIIOIIMM AATh MOJHBIN
OTBET TI0O BOMPOCY, MOXKET ObITh MOAPOOHBIM. OO0BEM KOHCIEKTa OMPEICISICTCS CaMHM
oOyuarorumcs. B mporiecce paboTel ¢ yueOHONW M HayYHOU JIMTEPATypOr OOYYAFOIIMIICS MOJKET:
JIeNIaTh 3alHCH MO0 XOAY YTCHHUS B BHUJE MPOCTOTO WM Pa3BEpHYTOro IUiaHa (CO3JaBaTh MEPEYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE); COCTaBISATH TE€3UCHI (IUTHPOBaHUE Hanbosee
BXHBIX MECT CTaThW WM MOHOTpaduHu, KOPOTKOE H3JI0KEHUE OCHOBHBIX MEICIICH aBTOpA);
TOTOBUTH aHHOTAIMH (KpaTKoe 00O0OIIeHHEe OCHOBHBIX BOIIPOCOB PalOOTHI); CO3/1aBaTh KOHCIEKTHI
(pa3BepHYTbIE TE3UCHI, KOTOPHIE).

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

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

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

Hepellem) JIMICH3UOHHOI'0 ITPOrpaMMHOro ob0ecreueHus

Windows 8.1 Professional

Office Standard2013

IepeyeHb CBOGOAHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO 00ecTieYeH st

GoogleChrome

UnrealCommander

Adobeacrobatreader

Hepeqeﬂb MMporpaMMHoOro obecrnevyeHnst 0Te4eCTBEHHOT0 IMPOU3BOACTBA

- Yandex Browser

-Dr. Web

-7-Zip

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

Y4yeOHble ayauTOPpMU IS TNPOBedeHUS Y4YeOHbIX 3aHATHH

- YKOMILUICKTOBAaHA

CTeUUANTN3UPOBAHHON (y4eOHOI) MeOenblo, TEXHUUYECKUMHU CPEACTBAMHU OOYUYCHHS, CIYKAIUMH

JUIS TIpe/icTaBIeHUs y4eOHOI HHpOpMaIIH.

IMomenenne aJs1 caMOCTOSITENbHON PadOThI — YKOMIUIEKTOBAHO CIELHUATM3UPOBAHHON
(yueOHoi1) Mebenblo, OCHAIIEHO KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUS K CETU
"NuTepHer" u 00€creyeHo JTOCTYIIOM B AJICKTPOHHYIO WH(GOPMAIMOHHO-00pa30BaTEeIbHYIO CPEIy

OpTraHu3alNu.
OcHallleHHOCTb 1 agpec NomeLLeHNI

OcHallleHHOCTb 1 agpec NomeLLeHNI

Aynutopus Ne 1 YueOHast aymuTopus Ui MPOBEACHUS 3aHITUH JICKIIMOHHOTO TUTIA, 3aHATHI
CEMHHAPCKOTO THIIA, KypCOBOTO MPOEKTHUPOBAHUS (BBIIOIHEHUS KyPCOBBIX PadOT), TPYIIOBBIX

U UHAMBHUIYaJIbHBIX KOHCYJbTAllMM, TEKYLIEro KOHTPOJA W NPOMEXYTOYHOW arrectauuu, |346493,  PocroBckas
YKOMIUICKTOBaHHAsI CIICIMAIN3NPOBAaHHON Mebenbio (pabodee MeCTO mperojaBaTtelsi, CTONBI, |00macts, OKTIOphCKHI
CTYJbsI, JocKa MesoBasi (1)). patioH, I
Texunueckue cpencrtsa o0ydeHHs: HaOOp AEMOHCTPAIIMOHHOTO o0opymoBaHus - mpoekTop |[lepcmaHoBckuii, — yiI.
(1), mpoexmumonHbii 3kpaH (1), HOYTOYK (TepeHOCHON); ydeOHO-HaragHble mocobus, |KpuBommisikoBa, oM
obecrieunBamNIe TEMAaTHUECKHE WILTIOCTPAIlMK, COOTBETCTBYIOIIME paboumM mporpammam |Ne 27
JIUCIUIUIMH (TIEpEHOCHOE).3aHATHI
Aynutopus Ne 101YueOHast ayauTopus [UIsl IPOBENCHHS 3aHATHH CEMHUHApPCKOTO THIIA,
KypCOBOT'O MPOEKTUPOBAHUS (BBINOJHEHHUS KYPCOBBIX PadoOT), TPYIIOBBIX M WHAWBHIYaIbHBIX
KOHCYJIbTAI[Hid, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOU arrectarnuu;, JlabopaTtopus Xumuw,
YKOMIUICKTOBaHHAs CIICIHAIN3UPOBAHHON MeOenbio (pabodee MeCTO IperojaBaTelisi, CTOJBI,
CTYJIbSI, Ay JUTOPHAS TOCKA).
TeXHI/I‘{eSKI/Ie cpeacTBa oOydeHHs: HAOOp IEMOHCTPALMOHHOTO O60py,l'{(3BaHPI5[ - HOYTOYyK 346493,  PoctoBekas
(TIepeHOCHOM); CHenuan3upOBaHHOE Y4eOHOE 00OpyIOBaHWE - BBITSDKHOM INKad, Ta3oBbIC .
. N obsacte, OKTAOpBCKUI
TOPEeNKY, CYyIWIbHBIA IIKad, mkad AT PeakTHBOB M J1a0OPAaTOPHON Mocynsl, LEHTpHdyTra N
(mepeHocHas1), y4eOHO-HATISIIHBIE MOCOOMS OOecTIeunBaloIe TEeMaTHYECKUE HILTIOCTPALUH, %aHOH’ . H'
COOTBETCTBYIOIHE PaOOYNM yUIeOHBIM MIPOrpaMMaM - TaOJIHIIbI, ITaKATHI. e%CHaHOBCKHH’
MSWindows 8 OEMSNGLOLPNLLegalizationGetGenuinewCOA Cuer Ned295 or |- PHBOMLIBIKOEA,
28.11.2013 OO0 «tOxHas Codreepnas kommaums»; OfficeStandard 2007 Jlumensust Ne Ao Ne 27
42563717 or 03.08.2007 OPEN 62544085ZZE09 MicrosoftVolumeLicensingServiceCenter;
Adobeacrobatreader ~ CBoGomHO  pacmpocTpaHseMOe  OPONPHETApHOE  MPOTPAMMHOE
obecrieueHue; Zoom Tapud BbazoBsrit CgobonHO pacmpocTpaHsieMoe 10,
ZoomVideoCommunications, Inc.; Skype CsoGomHo pacnpocTpaHsieMoe MpoIpHeTapHOe
nporpammuoe obecnieuenue; YandexBrowser CBo6ono pacnpoctpansemoe 110
Aymutopus Ne 9a VYueOHas aymutopus; [loMemeHue Ui CaMOCTOSATENBHOW pPabOTHI,
YKOMIUICKTOBaHHAsI CIIEIHAIN3UPOBaHHON Mebenbio (pabodee MecTo IperojaBaTrelisi, CTOJIB,
CTYJTIbSI).
Texunueckue cpencrsa oOydeHus:: HaOOp  JAEMOHCTPALMIOHHOTO  OOOpYZOBaHMS -
koMmnbioTepsl (12); mpuaTep (1); yueOHO-HATISAHBIE TOCOOHS, 00ECTICUUBAIOIINE TEMAaTHICCKUE
WLTIOCTPALMHU, COOTBETCTBYIOLINE paboYuM MpOrpaMMam JAUCIUILUINH
Windows 8.1 Pro Jlumensust Ne 64496831 ot 12.12.2014 OPEN 94501246ZZE1612 (346493,  PocroBckas
Microsoft Volume Licensing Service Center; Windows XP Home Edition Russian (OEM) Cuet |o6macts, OKTIOpbCKHiA
Ne 1796 ot 24.05.2007 OOO ¢upma «Mar-Her»; OpenOffice CoGoaHo pacnpocTpaHseMoe |paiioH, .
IO, nuuensus Apache License 2.0, LGPL; Adobe acrobat reader CeoGoaro pacnpoctpadsemoe |[lepcraHOBCKHiA,
NPONIPHETAPHOE  NPOTPaMMHOE  OOecIedYeHHE; Zoom Tapud bazoseii CBobogno |yn.KpuBomuisikosa,
pacnpocTpaHsieMoe o, ZoomVideoCommunications, Inc; Skype CoOonno |mom Ne 27
pacrpocTpaHsieMoe IponprerapHoe nporpammuoe obecrieuenne; Unreal commander CBoGoHO
pacmpo-crpansiemoe 110, nuuensus freeware; Google ChromeCBo6osHO pacrpo-cTpaHsemoe
IO, nuuensus freeware; 7-zip CBoboano pacnpoctpansemoe 10, GNU Lesser General Public
License; Yandex Browser CsobGoguo pacmpoctpansiemoe I10; Dr.Web Horosopa Ne
PI'A03060015 ot 27.03.2019, Ne PT'01270055 ot 27.01.2020 r. mexxay ®T'BOY BO «/lonckoit
I'AY» 1 OO0 «KOMITAHUA I'OHJIAJTb®»
Kabunet No 45 Tlomemnenne a1t caMOCTOSTENILHOM PabOTHl (IJEKTPOHHBINA YNTaNbHBIN 3am), |346493,  PocroBckas

31



YKOMIIIEKTOBAHO ~CIICIMAIN3UPOBAHHON (yueOHOH) MeOenbio, OCHAIIEHO KOMIIBIOTEpPHOM
TEXHUKOW C BO3MOXXHOCTHIO TOAKIIOUEHHUsT K ceth "MHTepHEeT" M o00OecnedeHo JOCTYIoM B
NEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELy OPTaHU3AIHH.

Windows 8.1 JInnensust Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot Microsoft
Volume Licensing Service Center; Office Standard 2013 JIunensus Ne 65429549 or 30.06.2015
OPEN 95436094ZZE1706 Microsoft Volume Licensing Service Center; OpenOffice CoGoano
pacmpoctpansemoe 10, munensus Apache License 2.0, LGPL; Adobe acrobat reader Ceo6omro
pacmpocTpaHsieMoe MPOIMpHUETapHOe mporpaMMHoe obecmedenue; Zoom Tapud bazossrid
Coboano pacnpoctpansemoe 10, ZoomVideoCommunications, Inc.; Skype Cso6omaHo
pacrpocTpaHseMoe NporpueTapHoe nporpamMmmaoe oOecrieuenne; Yandex Browser CBoGonHO
pacmpoctpansiemoe [IOYandex Browser CBoGoano pacmnpoctpansiemoe I1O; Jlaboparopus
MMUC «AC «Harpy3ska» lorosop 8630 ot 04.10.2021 mexny ®I'BOY BO «/lonckoit TAY» u
000 «Jlaboparopus MMUCy»; Jlaboparopuss MMUC J[lekanar [Horoop Ne 773-23 or
13.01.2023 wmexngy ®I'BOY BO «Honckoit 'AY» mw  OOO «Jlaboparopus MMUCy;
JlabopaTopus MMUC«IInausr» dorosop Ne 2789-24 ot 16 mas 2024 r. r mexgy ®I'BOY BO
«Houckoit TAY» u OO0 «Jlaboparopus MMUC»; Cucrema koHTeHT —pmiapTpannn SkyDNS
(SkyDNS arent) HoroBop Ne 2789-24 ot 16 wmas 2024 r. r. OO0 «CkanIHC»; Dr.Web
HoroBop Ne PT'A01140022 ot «16» AmBaps 2025 r. mexay ®I'BOY BO «ouckoit TAY» n
000 «KOMITAHUA I'SOHAAJIb®y; 7-zip Cobomuo pacmupoctpansemoe 10, GNU Lesser
General Public License

obsacte, OKTAOpbCKUI
paiioH, I
IlepcuanoBckuii,  yi.
KpuponuisikoBa, oM
Ne 27
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