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Jluer akTyasmsanun padodeii nporpaMMsl

PaGouas IporpamMma nepecMoTpena, 06cyxk/ieHa i ofodpeHa s peanusanuu B 2020 - 2021
y4e6HOM oy Ha 3acefaHuu Kadenpbl MeTaulypriau i XMMHYECKHX TEXHOJIOTHH

Tpotokon ot 37 g%) of. %W_r N Z
3as. kadenpoii < A.C. XapueHko

PaGouas nporpamMma IepecMOTpeHa, 06cyx/eHa 1 o00pena s peanmsanuu B 2021 - 2022
yueGHOM rojty Ha 3acefaniu Kadeapsl MeTaulyprud B XHMHYCCKHX TEXHOJIOTHH

[Iporoxom ot ___ 20 r. Ne
3as. kadenpoit : A.C. Xapuenko

Pa6oyas mporpaMma repecMoTpeHa, 00cyxkaeHa i oxobpena s peanusanuu B 2022 - 2023
yueGHOM rofy Ha 3acenanny Kadeapbl MeTauTypriuu u XMMUYECKHX TEXHOJIOTHH

IIporokomor _ 20 r. Ne
3as. xadenpoit A.C. Xapuenko

Pa6ouas nporpaMma nepecMoTpeHa, 00cyxkieHa i oo0pena Jurs peanmusanun B 2023 - 2024
yueOHOM romy Ha 3aceiaHuu Kadenpsl MeTautyprud # XMMHYECKHMX TEXHOJIOTHI

IIpoTokom ot 20 r. Ne

3as. kadepoit A.C. i—apquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HenssMmu ocBoeHus mucHMIUIMHBI (Moaymsi) «OOmas W HEOpraHWYecKas XUMHUS
SBIIIIOT-CSI: YMCHHE IUIAHUPOBATh W TPOBOJUTH XHUMHUYECKHE HKCIEPUMEHTHI, IMPOBOJIUTH
00paboTKy UX pe3yIbTaTOB U OIICHMBAThH MOTPEITHOCTH, MOJISTUPOBATh XUMUYECKHE TTPOLIECCHI U
SIBIICHUS, BBIIBUTATh THIOTE3bl M YCTAHABIWBATHL TPAHUIBI WX NPUMEHEHHUs. bakamamp
HarnpaBieHus 18.03.01 «Xumudeckas TEXHOJOTHs» JOHKEH OBITh CIOCOOCH HCIIOJIb30BaTh
3HAHMS CBOMCTB XMMHYECKUX JIEMEHTOB, COCIMHEHUI U MAaTEPUAIIOB HA X OCHOBE IS PEIICHHS
3a7a4 Ipo-heCCHOHAILHOM AeATENLHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Hucuunnuaa OOmiasi 1 HeopraHuveckass XMMHsS BXOAUT B 0a30BYIO 4acTh y4eOHOTO
r1aHa 00pa3oBaTeNIbHON MPOTPAMMBI.

Jigs  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YIbTATE U3YUCHUS TUCITUTUINH/ TPAKTUK:

JuciunauHa otHocuTcss K 6a3oBoit wactu (b1.b) mporpammer BO no nHampasiieHuro
noarotroBkn  18.03.01 «Xwumuueckast TexHOJOTHA», Npohuiab «XUMHUECKAs TEXHOJOTHS
MPUPOIHBIX SHEPTOHOCUTENCH U YTIEPOIHBIX MATEPUAIOBY.

VYcnemHoe ycBoeHHME MaTepuana IpeArnoiaraeT 3HaHUE CTYAEHTaMH OCHOBHBIX
MOJIOKE-HUM CIEeIYIOMIUX IIKOJIbHBIX AUCHIHUTIINH:

- HEOpPraHWYeCKasi U OPraHuvecKast XuMHs;

- husmka,

- MaTeMaTuKa.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHU AAHHON AUCLUHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

HcTopust XuMuu ¥ XUMUYECKOU TEXHOJIOTUU

Mumnepanorusi, kpuctayuorpadust u nerporpadus

AHanutuyeckas XuMus 1 GPU3NKO-XUMUYECKUE METO/IbI aHAIH3a

OO6m1ast xuMUYeCKast TEXHOJIOTUS

duznyeckas XUMHS

Kommongnas xumus

[ToaroroBka yrien [uist KOKCOBaHUs

TexHudeckast TepMOAMHAMUKA U TETNIOTEXHUKA

DU3NKO-XUMHUUYECKHE OCHOBBI METAILTYPTUYECKHUX MPOLIECCOB

N3Bneuenue u nepepaboTka XUMUYECKUX TPOJYKTOB KOKCOBaHUS

KokcoBanue yrieit

XHWMHYECKUE PEAKTOPBI

[ToaroroBka K 3aIMTe U 3aIUTA BBITYCKHOM KBAIM()UKAIIMOHHOMW pabOThI

[ToaroroBka Kk ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

3 KomnereHI MU 00y4ar0iierocsi, GopMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHHUILUIMHBI (MOYJI5) ¥ IVIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbrare ocBoeHMs AUCIUIUIMHBI (MOIyJist) «OOIIas U HEOpraHWYeCcKass XUMUS
oOyJaronuiicst ToKeH 007a1aTh CIEAYIONUMU KOMITETEHITUSIMU:

CrpyKTypHBII [Tnanupyemble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH
OIIK-3 TFOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI O CTPOECHUH BEILIECTBA, TPUPOJIE XUMUYECKON

CBs3U B PA3JIMYHBIX KJIIACCAX XUMUYCCKUX COCI(I/IHCHI/Iﬁ JJIA TIOHUMaHU A CBOICTB MaTCepruajoB U
MCXaHU3Ma XUMHUUYCCKHX MMPOLUECCOB, IMPOTCKAOIINX B OKPYXKAKOIIEM MHUPEC




3HaTh

-~OCHOBHBIC KJIACChl HCOPTAHNYCCKUX COCI[HHGHHﬁ;

-~OCHOBHBIC IMOJIOKCHUS SJICKTPOHHOI'O CTPOCHUA aTOMOB U MOJICKY!JI,
OCHOBEI TCOPHUHU XHUMHYECKOM CBSI3U B COCAMHCHUAX pa3HbIX THUIIOB,

- CBA3b MCXKY CTPOCHUCM BCIICCTBA U €TO CBOﬁCTBaMH, MEXaHU3MOM
XHUMH-YECKUX peaKuHﬁ;

- XapaKTCPUCTHUKU XUMUUCCKHUX CUCTCM.

YmMmern

- HCII0JIb30BaTh OCHOBHBIE XMMUYECKUE 3aKOHBI, TEPMOJUHAMUYECKHE
CIIpa-BOYHBIC IAHHBIC U KOJIUYECTBEHHBIE COOTHOLIEHUSI HEOPTAHUYECKOU
XUMHUU 7151 pelieHust Mpo(eCCUOHANIBHBIX 3a/1a4;

-IPOTHO3UPOBATH BIUSHHUE PA3JIIMYHBIX (PaKTOPOB HA PAaBHOBECHE B
XUMUYE-CKUX PEeaKIUAX;

- IPOBOJUTH PACUETHI OCHOBHBIX XapaKTEPUCTUK XUMUUYECKUX CUCTEM.

Bnanets

- TEOPETUYECKUMHU METOJaMH ONHMCAHUSI CBOMCTB MPOCTHIX U CIIOXKHBIX
BEIIECTB;

- HaBBIKaMU BBIYMCICHHS (PYHKIUNA COCTOSHUS XUMUYECKON CUCTEMBI,
METO-JJaMH OLEHKH YCTOMYMBOCTU XUMUYECKUX CUCTEM.

IIK-18 TOTOBHOCTRIO HCITOJIB30BAaTh 3HAHNUE CBOMCTB XMMHYECKHUX 3JICMCHTOB, COCJIMHEHUN U
MaTCpHraJIOB HAa UX OCHOBC IJId PCIICHUA 3aaa4 Hqu)eCCHOHaJIBHOﬁ JACATCIIBHOCTH

3HaTh

-CBOMCTBa XMMHUYECKHX 3JIEMEHTOB, UX COCIMHCHUN U MaTepPUaAJIOB Ha UX
OC-HOBGC;

- MEXaHHM3M XMMHUYECKUX TPOIECCOB, UX TCOPETUICCKUE OCHOBHI,
BO3MO’KHO-CTH ¥ TPAHUIIBI POTEKAHMUS;

-CTI0COOBI BO3/ICHCTBUS HA IPOTCKAHNUE XMMHUYECKUX ITPOIECCOB.

YmeTh

-HCIIOJIb30BATh 3JICMCHTAPHBIC IPAKTHUCCKUE HABBIKH, OCHOBHBIC
XUMHNYCCKUEC 3aKOHBI, TCPMOANHAMHWYCCKUC CIIPABOYHLIC JAaHHBIC U
KOJIMYECTBEHHBIC COOT-HOIICHHSI HEOPTAHUYECKOW XUMUU ISl PELICHHS
npoeCCHOHATBHBIX 33/1ad.

Bnanertn

- HHCTPYMCHTApPUEM, JICMCHTAPHBIMU METOJaMH U IIPUCMaMU pa60TI>I npu
HU3YyUCHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COCI[I/IHGHI/Iﬁ




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 188,9 akan. yacos:
— aynuropHas — 185 akan. 4acos;

— BHeayuTopHas — 3,9 akaJi. 4acoB

— camocrosTenbHas padbora — 135,1 akan. gacos;

d)opMa aTTecTaguu - 3a4€T, 3a4€T C OILICHKOH

AynuropHas ) s
o | woHTakTHas pabota E 3 dopma TeKyIIEero
=
= B aKaJl. 4acax (5 Bung KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B . p Kon
S 3 © | camocTosTENBHO | ycreBaeMOCTH U
JUCLIATUINHBI 5 [ . | komnerenuuu
O s 2 £ paboThI MIPOMEKYTOUHOM
nmab. | mpaxT. s
Tex. | EaH 5 g aTTeCTaluy
1. Paznmen:  xummyeckas
TEPMOANHAMHKA
IIposepka
L1 Tewa: by BBeZ[(I:)HHﬁpK nab
COCTOSIHUS CHUCTEMBI. Hanwucanue aGoTe I[OMaIHHt;fI
Buyrpennsis SHEPTHUS BBEJICHUS IS p ’

2 6/411 4 2 . | padots! (pemenne |OTIK-3, ITK-18
cucrembl. 3axkon ['ecca. 1a00paTOpHOI saza)
TepMonHAMUYECKHE paboTHI

ACUCTRL Kommok-Buym mo
p . 1 TeMe
IIposepka
BBEIECHUI K J1a0.
aboTe, JOMalIHeH
1.2 Tema: Outponus Buinonnenue | P A
2 2 N pa6otsl (pemenue |OIMK-3, TTK-18
cucrembl. DHeprus ['n66ca JIOMAIIIHe# paboThI
3aja4)
Kommoksuym o
TeMe
HWroro no pazgeny 4 6/41 4 4
2. Paznmen:  xummyeckas
KUHETHKA u XHUMHYECKOE
paBHOBECHE
IIpoBepka
2.1 Tema: ckopocThb BBeaé)HnﬁpK a6
XUMUYECKON peaxkuuu. Hanucanue aBoTe OMaLHHéﬁ
@DakTophl, BIMAIOIIME Ha BBEJCHUS JIJIS P > A
. 2 821 5 . | pabots! (pemenne |OIIK-3, ITIK-18
CKOPOCTh XUMHYECKON 7Ta00paTOpHOI saav)
peaxIum. OHeprus paboThI Aat),
AKTHBALAH 1 KOJIJIOKBUYM I10
) TeMe
Hamucanue
2.2 Tema: BBEJICHUS K
KaTaJlu3aTopbl; TOMO- H 2 4 5 n N OIIK-3, IIK-18
N nabopaTtopHOn
TeTepOTeHHbIH KaTan3
pabore
Hroro no paspeny 4 821 4 10

3. Pazgen: pacTBOpHI; HOHHBIE
paBHOBECHS B pacTBOpax




IIposepka
BBeJICHUH K J1a0.

Hammcanue pabore, nomamHei
3.1 Tema: KOHIEHTpaLUsI BBE/ICHHS K a00THI (pemenue
uenTpaL 4| 4 2 ACHII K | paboTet (p OTIK-3, TTK-18
pacTBOpoB 1abopaToOpHOIH 3aj1a4),
pabote KouTtponbHas
paboTta 1o Teme
«PactBOpBD
3.2  Tema: aACTBOPBI
p P 2 2 OIIK-3, TIK-18
HEBJICKTPOJINTOB
Hanucanue
BBEJICHHS JIJIS
3.3 Tema: pacTBOpEHI .
JNEKTPOIINTOB,; AabopaTopHoii
p ’ 2 6 2 paBoTsl OIK-3, TTK-18
AIIEKTPOJIUTHYECKAS
Jcconuanys 1
Brinmonnenue
JIOMAIIIHE#H paboThI
poBepKa
34 Tema: rugponus Hanucanue POBep
COJNeH; THHIBI THAPONU3A BBEJICHHS K BBITIOJIHCHI 1
g N 2 6 2 N odopmnenust OIIK-3, TIK-18
coJeii; BOJIOPOJTHBII nabopatopHOn .
1abopaTopHOi
nokasarens (pH). pabote
paboThI
IIposepka
HalucaHue BBEIICHUS K
BBEJICHHS K nabopaTopHOH
35 Tema: HOHHEIC nabopaTtopHOU a60Tep I gBe Ka
paBHOBECHS B 4 6 2 patop p » MPOBEP OIIK-3, TIK-18
paboTe, M3ydeHue | BBIOJHEHHS U
TeTepOreHHBIX CUCTEMaX.
JIOTIOJTHUTEIILHOTO odopmIIeHUs
Marepuana nabopaTopHOH
paboTHI
Hroro no pazneny 14 22 10
4. Crpoenue atoma
4.1 Tema: oOCHOBHBIE KonTponbnas
TIOJIO>KEHUS KBaHTOBOM BAIONHEHIE paboTa o Teme
MEXaHUKH; IIPUHLUI 2 3 N «Crpoenue atomay |OINK-3, ITK-18
N JOManIHei paboThl
T'eiizenOepra;  ypaBHEHHE IIpoBepka
penunrepa. 1 JOMalIHeH paboThI
4.2 Tema: mpUHIUIT
TTaynu; IpaBuiIa
YT, P 2 2 OIIK-3, TIK-18
KneukoBckoro,  mpaBuio
I'yHpa; aTOMHBIE
Hroro no pazneny 4 5
5. Paspmen: peakuuu OKHCIECHHS
u BOCCTa-HOBJICHHS B
XHUMHYECKHX MpoLeccax
Hanucanue
MpoBepKa
BBEJICHUS LIS
. BBEJICHHS,
5.1 Peakuum oxucieHus u nabopaTtopHOH
BOCCTaHOBJICHHS Turst paboThI BBITOTHCHIS 1
. ) 2 2 odopmneHust OIIK-3, TIK-18
peaKImii. OcCHOBHBIE .
nabopaTtopHoOi
TOHSTUS 1 Brimonnenue
N pabotsl. [IpoBepka
JOManIHei paboThl N
JOMalIHei paboThl.
5.2  Tema: BakHeime
OKHUCJIUTEIIU u 2 10 OIIK-3, TIK-18
BOCCTaHOBHTEIN
Uroro no pazneny 4 12

6. Paanen: DJICKTPOXUMUYCCKHUE

HPOLIECCHI




6.1 Tema: »3IeKTPOAHBIN Nzyuenue ..
MOTEHIIHATT; ypaBHEHHUE Marepuana JeKIuH OTHETHO
i N 2 4 peimoniHenHoi  |OITK-3, TTIK-18
HepHcra; rambBaHHYEeCKUit U COCTaBJICHUE
pabore (TekcT )
JJIEMEHT. 1 JIOKJIaZoB
6.2 Tema: koppo3sus:
BIVIET KOppO3HH; 4 71 OIIK-3, TIK-18
9MEKTPOIN3 PACTBOPOB U
pacIuiaBoB.
HUroro no pazaeny 6 111
Hroro 3a cemecTp 36 | 36/61 18 52,1 3auéT
7. Pazzmen: peakuuu OKHCICHHS
u BOCCTa-HOBJICHUS B
XHUMHUYECKHX MpoIeccax
Hanucanue
BBEJICHHS JIJIS
7.1  Tema: BaxHeWmme Ta00paTOPHOI
OKHUCIIUTEN i1 2 5 paboThl OIIK-3, TIK-18
BOCCTaHOBHUTEIN
2 Brimonnenue
JoMalIHei paboTel
7.2 Tema: cocraBlicHHE
ypaBuennit OBP (BeBOX 481 5 OIK-3. TIK-18
MPOYKTOB peakiuu; '
METOJ HJIEKTPOHHOTO
Hroro no pazneny 2 4/41 10
8. DNeKTPOXUMHUIECKHUE
TIPOLIECCHI
Hanmcanue IIposepka
. BBEJICHHS JIIS BBe/ICHHH K J1a0.
8.1 Tema: 31eKTPOAHBIH . .
O — ypaBHenie n1abopaTopHOH | paboTe, AOMAIIHEH
M 4/41 5 paboTHI pa6otsl (perrenne |OITK-3, ITK-18
Hepncra; ramsBanmueckuit saau)
JIIEMEHT.
2 BeimosHeHIEe KonrponbHas
Jnomanrnei paboter| paboTta Mo Teme
8.2. Tema: xoppo3usi: BUJIBI
KOppO3HuH; IIEKTPOIIU3 5 OIIK-3, ITIK-18
PacTBOPOB M PacILIABOB.
HWroro no pazaeny 4/41 10
9. PactBophI
Hanucanwne IIpoBepka
BBEJCHUS JIJIS BBEJICHHI K J1a0.
) nmabopaTopHOit aboTe, AoMalrHen
9.1  Tema: xomnoummsie 4 6/411 8 pabdoThl Il)i)aGOTLI (pemenue |OIIK-3, [IK-18
pacTBOpBI
3aja4)
BeinosHeHe KonrponbHas
nomarnrHei paboter| paboTa mo Teme
2
Hanucanue IIposepka
BBEIICHUS LIS BBeJICHHH K J1a0.
naGopaTtopHOH aboTe, AoMalrHen
9.2 Kommexcrnie 6 5 paboThI I])I)a6OTLI (pemenue |OIIK-3, [TIK-18
COCIUHECHUS
3ajay4)
Brinonnenue Kontponbhas
JomainHei pabotel| pabdora mo Teme
Wroro no pazneny 10 | 6/4U 13

10. XuMHUsI 2JIEMEHTOB




Hanucanue

IIposepka

10.1 Tema: BBEJICHUS JIJIS BBEJICHUH K J1a0.
MIPOUCXOXKICHUE mabopaTopHO# | paGote, qoMalnHeit
XHUMHYECKAX  DIJIEMCHTOB; 2 5 paboTHI pa6ortsl (pemenue |OIK-3, TTK-18
BOJIOPOIHO-TEITHEBBI 3aj1a4)
IIUKIT BeinosHeHHE KonrponbHas
nomanruei paborer| pabora mo Teme
Hanucanue
IIposepka
BBE/ICHHS /IS N
naGopaTopHoii BBEJICHUH K J1a0.
10.2 Tema:  oOwmue 4 8 5 paboTHI pabote, foMaIIHeH OIK-3. TIK-18
CBOWCTBA METAJUIOB paboThI (pelieHue) '
Brimonnenue Korpoabhas
N pabota no Teme
JOMalIHei paboThI
Hanucanue .
BBOJICHIS K IpBepka BBeACHHIHA
. ) . K J1abopaTtopHOi
iJ?éieHT;EMa. XUMHS S 4 12/41 10 HaGOI; %E(;I; HOH pabore, nomamueii [OIIK-3, ITK-18
BLI}I)IOJIHeHHe paboThI (perieHue
JIOMAIHeH paboThI saza4)
Hanucanus n
BBEJICHUS K J1a0. BBI;(;]ZZI:{?
104 Towa: s p - 4 | 10 10 paore mposepka  |OIK-3, [TK-18
BLIMOHEHH JIOMAIlIHeH paboThI
OJTHCHHC (pemmenue 3amayv)
JIOMAIIIHe# paboThl
IIposepka
) Hanucanue BBEJICHUS K J1a0.
i)?é?weﬂzsra' X d 12 | 13/61 20 |BBedeHus K nabdop. pabote OIIK-3, TIK-18
pabore KonrponbHas
paboTa o Teme
HWroro no pazaeny 26 |43/101 50
Hroro 3a cemectp 38 |57/221 83 320
Hroro no aucnumninuze 74 (93/28U| 18 135,1 31CT, 329 € OIIK-3,I1K-18

OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B Hactosimee BpeMs OAHOM M3 3aJad COBPEMEHHOM BBICIICH IIKOJBI SIBIISETCS
MOJArOTOBKAa KOMIIETEHTHOTO, THOKOT0, KOHKYPEHTOCIOCOOHOTO CHEIMAINCTa, CIOCOOHOTO K
MPOAYKTUBHONH TNPOQPECCUOHANBHON [EATENIbHOCTH, K OBICTpON aJanTalil B  YCJIOBHUSX
HAYYHO-TEXHMYECKOTO IPOrpecca, BIAJCIOUIETO TEXHOJOTHSAMU B CBOEH CIEHHAIBbHOCTH,
YMEHHEM HCII0JIb30BaTh MOJIyY€HHbIE 3HAHUS MPU PelIeHHH NMpoQecCuOHANbHBIX 3a/1a4. B cBs3u
C 3TUM B Y4eOHOM Impolriecce HEOOXOIUMO HCIOIb30BATh MOMUMO TPAAMLIMOHHBIX (OpM
MIPOBEJICHUS 3aHATUN TaK)Ke aKTUBHBIE U MHTEPAKTUBHBIE (POPMBI.

[Mpu wusydenum aucuumauHbl «OO0IIas W HEOPraHUYECKas XHUMHUS» LEIecO00pa3HO
HCIIOJIb-30BaTh CJIEyIOIINe 00pa30oBaTeIbHbIE TEXHOJIOTH:

. MOJYJIbHOTO 0Oy4eHus

. IpOOIIEMHOTO 00YJYEeHUS

. ”H()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE
. peUTHHTA YYEOHBIX TOCTHKCHHUI

. KOHTEKCTHOT'O 00y4EHHUSI

. FHTEPaKTUBHOTO 00Y4YECHHUS

. MHIUBHU Iy TH3UPOBAHHOTO O0yUCHHSI

[Ipu ucnonb30oBaHUM TPATUIMOHHON TEXHOJOTUM MPUMEHSIOTCS METOJbl aKTHUBAIUU
yueOHOro nmporecca:

1). Meromsl IT — mpuMeHeHHE KOMITBIOTEPOB Ui JocTyna K MHTepHeT-pecypcam,
UCTIOJIF30BaHUE OOYYAIOUIMX TPOTPaMM C LENbI0 paclIpeHuss HWHPOPMALMOHHOTO TIOJIS,
MOBBILICHUSI CKOPOCTH O00paboTkM U mepeaaun uHpopmanuu, oOecnedeHus yaoOcTBa
npeoOpa3oBaHus U CTPYKTYPHPOBaHUs HH(OPMAIIH ISt TpaHC(HOpMAIIUY €€ B 3HAHHE.

2). Pabora B KOMaHIe — COBMECTHAs [CSTEIbHOCTh CTYJACHTOB B TpYIIE IO
PYKOBOJICTBOM JIH/IEpa, HANPaBJICHHAs Ha PEIICHHE OOIIeH 3aJa4il CHHEPTHIHBIM CIIOKEHUEM
pe3yNbTaTOB WHIUBUAYATbHOW pPAOOTHI YJICHOB KOMAHIbI C JEJICHHEM OTBETCTBEHHOCTH U
MTOJTHOMOYHH.

3). OOyyeHne Ha OCHOBE OIbITAa — AaKTHBH3AIMS I[MO3HABATEIBHOW JCSITEIHHOCTH
CTYZIEH-TOB 3a CUET aCCOL[MAIIMU UX COOCTBEHHOTO OIIBITA C IPEIMETOM U3yUEHHUS.

4). Onepexaroias CaMOCTOATeNIbHAsE pa0d0Ta — U3y4CHUE CTYACHTAMU HOBOTO MaTepuaa
JI0 €T0 U3II0KEHUs IPEnojaBaTesieM Ha JIEKIIUH U IPYTUX ayJAUTOPHBIX 3aHATHUSX.

~NOoO ok, WN -

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuiaoxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Endumon, B.M. OcHoBbl 001ieii xumun: Yued. mocodbue. — 2-¢ uza. — M.: UHOPA-M,
2015. — 256 c. — (Bsicmiee oOpa3oBanue: bakaiaBpuar).

ISBN 978-5-16-010066-1 (print)

ISBN 978 -5-16-1017760-0 (online)

Pexxum nocryma: http://znanium.com/bookread2.php?book=469079

2. Banos, B.I'. Heopranuueckas xumus. Kparkuii kypc. / B.I'. UBanos, I1I.H. I'ea.-M.:
KYPC:MH®PA-M, 2014.- 256 c.

ISBN 978- 5-905554-60-5 (KVPC, print)

ISBN 978- 5 -16-009834-0 (MH®PA-M, print)

ISBN 978- 5 -16-101282-6 (online)



http://znanium.com/bookread2.php?book=469079

Pexxum nocryma: http://znanium.com/bookread2.php?book=458932

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Maxorkuna, E. C. IlpakTukym 1o oOmeil u HEOpraHM4ecKoil XUMHH | ydeOHOe
nocobue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2016. - 1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true  (mata oOpamenus: 04.10.2019). - MakpooOsekt. - Tekcr
3JIEKTPOH-HBIMN.

2 . MaxotkuHa, E. C. PactBops! : yuebHoe nocodue / E. C. Maxotkuna, M. B. 1llyouna,
C. A. Kpsuiosa ; MI'TY. - Maruutoropck : MI'TY, 2014. - 1 sanekrpos. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123
798/1346.pdf&view=true  (mara oOpamenus: 04.10.2019). - MakpooOwsekt. - Tekcr
3JIEKTPOH-HBIMN.

3. Konsima, JI. I'. OxucnuTenbHO-BOCCTAaHOBUTENNBHBIE peakini. OCHOBBI AJIEKTPOXHUMHUHU |
yqe6Hoe nocodue / JI. T'. Konsiga, D. P. Mymnuna ; MI'TY. - MaFHI/ITOFOpCK MI'TVY, 2015. - 58 c.

HIL., TaoII. URL:
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show—dcataloques/1/1121
163/1147.pdf&view=true  (mara oOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
3JIEKTPOH-HBIMN.

4. Maxotkunaa, E. C. Xumudeckue 3JIeMEHTHI U MUHEpaIbl B Ouocdepe : ydeOHOE
nocobue / E. C. Maxotkutna, M. B. Illyouna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
AIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true =~ (mara ooOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
3JIEKTPOH-HBIMN.

5. Maxotkuna, E. C. Dnementst V-VIII rpynn nepuonnyeckoil CUCTEMbl XUMHUYECKHX
snementoB JI. M. Menzeneesa : naboparopuslii mpaktukyM / E. C. Maxotkuna, M. B.1llyouHa ;
MI'TY . - Maruauroropck : MI'TY, 2018. - 1 snektpon. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515
216/3587.pdf&view=true ~ (mara oOpamenus: 04.10.2019). - MakpooObekr. - Tekct
DJIEKTDOHHBIN.

B) MeToauyeckue ykasaHus:

1. PacTBOpBI 3JEKTPOJIMTOB W HEIIEKTPONUTOB: ydeO. mocobue / E.C. MaxoTkuHa,
M.B.lllyouna, C.A.KpsutoBa. Marautoropck:M3n-so Marauroropck.roc. Text. yH-ta um. [.1.
Hocosa, 2012. — 87c.

3. Kopotkosa B. U., Ully6mra M. B. XuMuko-trepMoaMHaMUYECKHE pacueTsl: MeTo/I.
pa3pab. mist camoct. pabotel. Marautoropck: 'OY BITO «MI'TVY», 2008. - 29 c.

5. Maxotkuna E. C. Ctpoenne aroma: Metoj. ykas. U 3aaHus ISl CAMOCT. PEIICHHUS.
Marnutoropck: 'OY BITIO «MI'TY», 2009. - 18 c.

6. Kopotkosa B. 1., Ymepos A. 1., lllyouna M. B. Onpenenenune temmoBbix 3¢ dexroB
nporeccoB: Metoq. yka3. 1ist 1a0. pabot. Marautoropck: 'OY BITO «MI'TVY», 2009. — 17 c.

r) [Ilporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haunmenosanwue 10 Ne norosopa Cpox IeicTBUS TUIICH3UHN



http://znanium.com/bookread2.php?book=458932
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515216/3587.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515216/3587.pdf&view=true

MS Windows 7

Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 Ne 135 or 17.09.2007 GeccpouHo
Professional

FAR Manager 10_13860HH0 PacnpOCTPatiieMoe OeccpouHo

7Zip lc_}386oz[Ho pacnpocTpaHseMoe GeccpouHo

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

@denepanbHbIlil MHCTUTYT POMBIIIIIEHHON
cooctBennocty : cailt POCITATEHTA / ®UIIC. —
Mocksa : DUTIC

URL: http://www1.fips.ru/

HannonaneHas MH(POPMALMOHHO-aHAITUTHYECKAS
cucreMa — Poccuiickuii MHAEKC HAy4YHOIO LIMTUPOBAHUS
(PUHII)

URL:
https://elibrary.ru/project risc.asp

[Touckosas cucrema Axkanemus Google (Google Scholar)

URL: https://scholar.google.ru/

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:



http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

VYueOHble ayAMTOpUU JJIi TPOBEACHUS 3aHATHH JeKuumoHHOro Ttumna.OcHaleHue
ayouropuu:  MyJbTHMEAHMIHBIE CpPEICTBA  XpPAHEHWs, Tepelayd ¢ TMPEACTABICHUS
uHpopManuu.YueOHble ayTUTOPUN Ul TPOBEACHUS MPAKTUYECKUX 3aHITUH, TPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIBTAIlU, TEKYIIero KOHTPOJIS W MPOMEKYTOYHOH aTTECTAIlHH.
OcHamieHue ayauTOPUU:MYJIbTUMEAUHHBIE CPEJCTBA XpPAHEHHUs, Mepelaud U IpeICTaBICHUS
uHpopmanuu.

Kommiekc TEeCTOBBIX 3aaHWi JUIs TPOBEIACHUS MPOMEXKYTOUHBIX U PYOEKHBIX
KoHTponei.[Tomeniennss s caMoCTOsITeIbHONH — paboThl  oOydvaromuxcs:[lepconanbHbie
kommeioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DIIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTeIbHYI0  cpelly yHuBepcutera.llomemmeHuss Juis  XpaHeHUS U
npopHIAKTHIECKOTO OOCITyKUBaHUs ydeOHOro obOopynoBanus. OcHamieHue: mKadbl A
XpaHeHHsT  Y4eOHO-METOAWYECKOH  JOKYMCHTallMM,  y4eOHOro  oOOpynoBaHUS U
yueOHO-HATJISTHBIX TOCOOMH. YUeOHbIe ayIUTOPHUH /ISl IPOBEICHUS TA00OPATOPHBIX PAbOT:

- XUMUYECKUE PEaKTHBbI

- XUMHUYECKasi 1ocy1a

- BeChl JabopaTopHbIE paBHOILIEUHE 2-0r0 Kiacca moaenu BJIP-300

- Bechl 1aboparopubie BK. Monundukammu BK-300

- HU3KOTeMITlepaTypHast jabopaTopHas snektporeds SNOL10/10

- 3JICKTPOIIeYb COMPOTUBIICHUI KamepHas 1abopa-Topuas CHOJI 10/10

- pH-metpr1 Dkenept —pH

- TepMmocTar Buckosumerpudeckuii LOIP LT-910

- cnektpodorometp I13 -5300BU

- TUTPATOP BBICOKOUACTOTHBIN 1abopaTop-Hbii 12 -6J11

- maboparopuslii pediekromerp RL2 (4322)

- BECHI JJabopaTopHbIe paBHOIIIeUne 2-0ro Kiacca mojenu BJIP-300

- 3JIEKTPOIICYb COMTPOTUBIICHUS KamepHas 1abopa-Topuas CHOJI 10/10

-xpomarorpad: Xpomarek- Kpucramr 5000 ucm.2



[Tpunoxenue 1

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATeIbHOI padoThl 00y4aloIUuXCs

[To nucrumuinnae «O011ast U HeOpraHUUEcKas XUMHUs IPeyCMOTPEHa ayIMTOpHas U
BHEAYAUTOPHAS CaMOCTOSITeNbHAst paboTa 00yJaromuxcs.

AynuropHas caMOCTOSITENIbHAs paboTa CTyI€HTOB IPEIIOIAraeT peleHue KOHTPOIbHBIX
3a/la4 Ha MMPAKTUYCCKUX 3aHATUAX.

Ilpumepnuie ayoumopnusie konmponavhsie padomul (AKP):

[Tpumep 3ananus no Teme: «TepMoanHaMuka »

1. Paccuurarp TerioBoi 3ddekt peaknuu (1) Mo TEPMOXUMUYECKUM ypaBHEHUSIM (2) U
(3). Ykazars, sBasiercst i1 peakius (1) 3K30- WM SHIOTEPMUUECKOM.
1) 4 NH; O 30, "= 2 N, ot 6 HzO(r);
2)  Nay+3Hy=2NH;(, AH% =-89,39 k]x;
3)  2Hyp + Oy = 2H20, AH®, = - 4838 k]I
2. Bbruuciouth crangaptHyto TemnoTy oOpaszoBanus NoO (), mcxons u3 craHgapTHOH
TEIUIOTHI 00pa30BaHUs JUOKCHIA YTIIEPOIa H TEPMOXUMHUIECKOTO YPABHCHUS:
C (rpagur) T ZNZO(F) =CO, T 2N2(r), AHOr =-557,5 xJIxk.
3. Tlpu Hekotopoit TemmepaTrype T 3HIOTEpMUYEecKas peakius A—>B npaktudecku uuet
1o koH1a. OnpenennTsb:
3HAK ASOr peaknun A—B;
1) smak AGY, peakuuu B—>A nipu temneparype T;
2) BO3MOXXHOCTh TIPOTEKaHUsI peakiui B—A Mpu HU3KUX TeMIIepaTypax.

[Ipumep 3ananus o teme: «Kunetuka. PaBHoBecue»

1. Kak m3menntcs ckopocth aucconmanuu NyOy 1mo peakmmu:
N204 Py 2N02,
ecym HadanbHas koHneHTpanus N,O4 cocranisura 0,08 MOIB/JT, 2 K MOMEHTY HACTYIIIICHUS
paBHOBecHs quccorupoBaio 50 % N2O,.
2. HaiiTi HayaJIbHBIC KOHIICHTPAIIMY UCXOHBIX BEMECTB A U B M KOHCTaHTY paBHOBECHS
K. peakuuu, npoxonsen B cucteme: A () + 2B ) & C (),
€CJIM PaBHOBECHBIE KOHIIEHTpAIMK paBHbL, Mob/1: [A] = 0,6; [B] = 1,2; [C] =2,16
3. [l paBHOBecHOM cucteMsl: FEO (o + COy < Feyy + CO, ()
KOHCTaHTa paBHOBecus paBHa K, = 0,5. Onpenenuts paBHOBecHbIe KOHIIEHTparu CO u

CO,, MOJIB/11, ecii HaYaTbHBbIC KOHIIEHTPAIIUN ITHX BEIIECTB COCTABIISIIH, MOJIB/JI:
[CO], =0,05; [CO,], = 0,01.

4. HamucaTh BhIpa)K€HUE KOHCTAHTHI paBHOBecHus K M yka3aTh HalpaBlICHUE CMEIICHHS
paBHoBecus npu u3meHeHuu P (eciim T = const) u T (ecu P = const) mist ciaeayromumx peaxKiuii:
1) C (rpagun + COxy < 2C0O ), AH% =+ 172,5 xJTx; TT; TP;
2) 2CO (1 + Oyy < 2C0y 1y , AH®% = -566,0 kJlx; 4T; TP;
3) Nz(r) + Oz(r) < 2NO ) » AHOr =+ 180,0 x/Ix; \LT; IP.

[Mpumep 3ananus o Teme: « PacTBOpbI»

1. Tutp pactBopa 6pomuaa kanus ¢ mwioTHocTeio 1,074 r/mi pasen 0,1071. PaccuuTaiite
MacCOBYIO JI0JI0, MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJICHTA, MOJISTIBHOCTH PacTBOpPA.

2. IlpousBenenue pacrBopumoctu AgsAsO, cocTaBisier 1.10%. B kakoM oGbeme
HACBIIIEHHOT'0 PacTBOpa COEPKUTCS 6,4 MT 3TOM comu.

3. Berauciure pH B 0,0001H pactBope H,SOq.

4. CocTaBbTe MOJICKYIISIPHBIE 1 HOHHO-MOJICKYJISIPHBIE YpaBHEHUS:




(CuOH),CO3 + HCI =

NH," + OH™ = NH,OH

5. lokazath amporeproctb SH(OH)3.

6. Kakue 13 nepeyncieHHbIX cOJIel MOABEPratoTCs THIPOIIU3Y:

A|283 , NaCN , BE(NOg)z , CaC|2.

7. KoHcTanTa 1MCCOMAlMU [IMaHOBOJOPOIHON KUCIOTHI paBHA 7,9*10'9.

Hatitu crenenp nmuccormarun HCN B 0,001 M pactBope. HaliTu KOHIIEHTpaIIUIO HOHOB
CN™ B oaTOM pactBOpe.

BreaynuropHas camocTosiTenibHasi paboTa COCTOUT M3 HAITMCAHUS BBEJCHUSA K
npezcTosieit 1abopaTopHoit paboTe, BHIOTHEHHUS JOMAITHETO 3aJaHHs 10 TeMe (METOUYeCKue
YKa3aHUs IPUBOJATCS B CIIMCKE JINTEPATYPhI), IOATOTOBKE K KOJUIOKBUYMaM U 3a4éTaMm.

Ilpumepot 3a0anuit 014 6HeayOuUmMopHON CamocmoamenbHol padoomaol

[Tnan BBeneHus 1ia 1a00paToOpHOI pabOTHI:
Omnpenenenne TEIOBBIX A3P(HEKTOB MPOIECCOB

1. Beenenue

1.1. Onpenenenue nepBoro 3aKkoHa TepMOAUHAMUKH. [IepBbIi 3aKOH TEPMOIUHAMUKH IJIs
M30XOPHOI'0 U M300apHOI0 POLIECCOB

1.2. Tlonsitue o0 sHTanbnuu. CTangapTHas SHTANIbINS 00pa3oBanus BemecTs (AH).
DK30TepMUYECKUE U SHAOTEPMHUUECKUE PEAKITHH.

1.3. 3akon I'ecca u ero ciaencreus

3aoaua 1

Boruncnuts Temnooit sd ekt peakiuu 2P + 5Clyry = 2PCls(y) , ecnn usBecTHsI
TEIUIOBbIE d(DPEKTHI CIETYIOMNX PEaAKIIHIA:

2Py +3Chry =2PCly AH?, = - 645 k][
PC|3(K) + Clz(r) = PC|5 AHOr =-126 KH)K
3aoaua 2

[Tonb3ysick CTaHIAPTHBIMU HTATIBIUSAMU 00PA30BAHUS, PACCUUTAINTE TEIIIOBOM 3P PeKT
peaxkuuu:
2C|2(F) + 2H20(r) = 4HC|(F) + Oz(r)
o=- 241,8 Kk /JIx

o= - 92,3 KI[)K
1.4. TenoBble 3(hPeKThI IPU PACTBOPEHUH KPUCTATNINYECKUX BEILECTB
3aoaua 3

[1pu pactBopennu B Bone 23,38 r comu NaCl mornomaercs 2,14 k[ TEmIOTHI.
Beruncnure terory pactBopenus comu NacCl .

[IpuMeps! BOIIPOCOB K KOJUIOKBUYMam

BO”pOCbl K KOJlJIOKeUuymy no meme «OKucIumenvHo-60CCManoeumebHole npouyeccot)

1. Tunbl OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX PeaKkuui
2. OKHuCJINTEIN U BOCCTAHOBUTEIH
3. [IpuumHBI BOSHUKHOBEHHS OKHUCITUTEIIBHO-BOCCTAHOBUTEILHOTO TTOTCHITHAJIA

4. ®opmyna Hepucra



5. Onucarp paboTy TaTbBAHUYECKOTO DJIEMEHTA

6. KoHlIeHTpallnOHHBIH rajJbBaHUYECKUN OTEHIIMAI
7. Ha30BUTE NpUYMHBI U TUIIBI KOPPO3UU

8. MexaHu3M 3JeKTPOXUMHYECKOM KOPPO3UHn

9. CiocoOBI 3alIUTHI OT KOPPO3UH

10. DnexTponun3 pacTBOPOB U PACILIaBOB

11. 3akonsr dapanes

Bonpocm K KOJlJlIOKeUuymy no meme «Xumus snemenmoe»

1. OcHOBHOM 3aKOH reoXuMHuu. MaccoBbiii Ki1apk. Kiaccudukanms 37eMeHTOB 110

pacnpoCTpaHEHHOCTH.

2. Metannsl. XapakTepHble CBOICTBA METAJIIOB.

3. OcHOBHBIE CITOCOOBI MOTYYEHHS METAILIOB.

4. O0uiue CBOMCTBA S-METAJLJIOB.

5. Xumus d-smemenToB. CTereH: OKUCIICHUS (IPUBECTH ITPUMED).

6. Dnements! VI rpynnsl rmaBHoM noArpynmsl. Cepa: cTpoeHHe aToMa, CTEIeHU

OKHUCJICHUA, XUMHYCCKHEC CBOMCTBA.

7. CoenMHEHUS CEPBI.

8. Conu cepHOM KHUCIIOTHI .

9. OcHOBHBIE IPUYMHBI MHOTOOOPa3Hs KUCIOPOACOAEPKAILINX KUCIOT CEPHI.

10. [Tpumepsl KUCIOPOACOACPHKAIINX KUCIOT CEPHI.

11. OnemenTs! VI rpymnmbsl 1000YHOM MOATPYNIbL. XapaKTepHbIE CTEIIEHH OKUCICHHUS.
12. Xpom. CoenuHenust xpoMa. XapakTep COeAMHEHUN (XUMUYECKUE PEAKIINH ).

13. Cuctema «xpomar — 1uxpomar»

14. Dnements! VII rpymnmel noGoyHON NOATrpyNNbl. XapaKTepHbIE CTENEHN OKHCICHUS,

MNPpUPOAHBIC COCAUHCHUSA U ITOJTYUCHUC MCTAJIJIOB.

15. Mapranen. CoennHeHus: Maprasua.

16. OnemenTsl |l rpymnmel rnaBHoi noarpynmnsl. OOmIas XapakTepUCTUKA JI€-MEHTOB.
17. )KecTkocTh BOABI: BUIBI JKECTKOCTH, €AUHUIBI H3MEPECHUSI.

18. MeTtoab!l ycTpaHEHHUs KECTKOCTH BOAbBI

Ilepeuensv éonpocos ona noozomoeku K 3auemy (1-viit cemecmp)
1. ®yHkuuu coctosiHus cucteMsl. [lapaMeTpsl coCTOSIHUS ccTeMbl. BHYTpeHHsIs SJHeprust

CHUCTCMBI.

2. BnusiHue TemnepaTypsl Ha HalpaBiIeHHE XUMUUECKOT0 IIpolecca.

. OHepreTuyeckue 3PHEKThl XUMUUECKUX PEaKIid. DHTAIbIHSL.

. 3akoH I'ecca ¥ ceIcTBHS U3 HETO.

. DHTPONUSA XUMHUYECKON CUCTEMBI I €€ U3MEHEHHE B XOJI€ PEAKIUH.

. OHeprus ['m60ca 1 HarpaBIeHHe XUMHUYECKHUX PEaKIIUA.

. CKOpPOCTh XMMHUYECKON PEAKIINN- OCHOBHBIE ITOHSATHSI.

. @aKTOpBI, BAUAIOLIME HA CKOPOCTh XUMHUUYECKON peaklnu. 3aKOH JEHCTBYIOIINX Macc.

. Bnusinue Temreparypsl Ha CKOpOCTh XUMHUYeckux peakuuil. [Ipasuno Bant-T'odda.
OHeprus akTUBalLUH.

O 0 3 N L A~ W

10. XumMuueckoe paBHOBECHE, €r0 MPU3HAKHU.
11. Cmemenne xumuueckux paBHoBecuid. [Ipunium Jle- [letenne.



12. PactBopsl. OO0111as1 XapaKTEepPUCTUKA PACTBOPOB.

13. Cioco0bl BeIpaskeHHsI KOHIIEHTPALUU PacTBOPOB.

14. PacTBOpBI 251€KTPOJIUTOB. Teopus AIEKTPOIUTUIECKON JUCCOLUALINH.

15. KoHcTaHTa ArCCOIMAIAN JIEKTponTa. 3akoH pazbaBneHus OcTBaibia.

16. O6MeHHBIE peakIuu B pacTBOPAaX JIEKTPOIUTOB. IOHHOE paBHOBECHE B TOMOT'€HHBIX
CUCTEMaXx.

17. O6pazoBanue u pacTBopeHue ocaakoB. [IponsBeneHne pacTBOPUMOCTH.

18.MlonHO€ MpOU3BEICHUE BOIBI.

19. Mexanusm ruapoiausa cojiei. Tursl rugpoinsa.

20. CreneHb ¥ KOHCTaHTa TUIPOJIU3a COJIEH.

21. OKucnuTEnpHO-BOCCTAaHOBUTENbHBIE peakiu. OkucauTenu. BoccranoBuTenu.
Hamnpasnenne OBP.

22. DNEeKTpOXUMHUUYECKHE IPOLECCHI. DNEKTPOAHBIN NOoTeHIMaIl. [ apBaHuYECKUi 21€e-
MEHT.

23. Koppo3usi: Tunsl koppo3uu. Koppos3us MeTauios.

24. Dnektponu3. 3akoHsl Papanes.

Ilepeuens éonpocoe 0na no02omoeKu K 3auemy (2-ii cemecmp):
1. KommuiekcHble coequHeHsi. OCHOBHBIE MTOJIOKEHUSI KOOPIUHAIIMOHHOM Teopuun
A.Bepnepa.

2. JIoHOpHO-aKIENITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOU CBSI3U.

3. CTpyKTypa KOMIUIEKCHBIX coeauHeHui. KomriekcooOpazoBarenu, JTUTraHIbl.

4. YCcTOMUMBOCTH KOMILIEKCHBIX coequHeH. KoHCTaHTa HeCTOMKOCTH, KOHCTaHTa

yCTOM-

YHBOCTH.

5. OcHOBHBIE TUIIBI KOMIUIEKCHBIX coeAMHEHUH. KiacTepbl U KiIaTparsl.

6. O01as xapakTepucTUKa TUCTIEPCHBIX CUCTEM.

7. Konnounueie pactBopbl. CTpOEHHUE MULIECIIITBI 307151

8._OKHCINTEIbHO — BOCCTAHOBUTEIbHbBIE PEAKIIHH: TUTIBI
OKHCJINTEIbHO-BOCCTAHOBUTEJIBLHBIX Peakuuii

9. OKHCINTEIN U BOCCTAHOBUTEIH

10 HpI/I‘II/IHI)I BO3HHUKHOBCHUSA OKHUCIINTCIIBHO-BOCCTAHOBUTCIIBHOI'O ITOTCHITHMAJIA.

®opmyna Heprera
11. TanpBaHWMYECKUI FTEMEHT
12. Tunbsl koppo3un. MexaHnu3M 31EKTPOXUMHUYECKON KOPPO3UU
13. CriocoObl 3alIUThl OT KOPPO3UU
14. DnexTposn3 pacTBOPOB U pacilyIaBOB
15. 3akonsl Dapanes

16. OOune cBoiCcTBAa METAIIJIOB: XUMUYECKHE U (PU3UUECKHE
17. OcHOBHBIE CLIOCOOBI MOTYYEHHS METAJUIOB

18. O6m1ast xapakTepucTUKa S-METaNIOB

19. O6mas xapakTepucTUKa p-MeTaIOB

20. IlepexoHbIE AIEMEHTHI



IIpunoxenne 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranmuu

IIpomedicymounas ammecmayus umeem yeivio onpeoeums CMmeneHb 00CMUNICEHUS 3aNnaHUPOBAHHBIX Pe3YIbmMamos 00yueHus no  OUCYunIuHe (Mooyiro)
«0bwas u Heopeanuyeckas Xumusy 3a nepuoo ooyuenus (1,2 cemecmpol) u  npogooumcs 8 popme 3a4éma u  3a4éma ¢ OYeHKou.

Jlannwiii pazoen cocmoum ux 08yx NYHKMOS:
a) Ilnanupyemvie pe3yromamel 00yueHUs U OyeHoUHble Cpedcmaea OJisk NPOBEOEHUs. NPOMENCYIMOYHOU Ammecmayui.

0) Ilopsi0ok nposedeniiss NpOMeNCYMOUHOU ammecmayuu, NoKa3ameaiu U Kpumepuu oyeHUSaHus.

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)KyTOqHOﬁ arrecranuu:

CTpyKTypHBII
AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHUsI OneHoyHbIE CPEACTBA

KOMIICTCHIIN

OIIK-3 - roTOBHOCTDH MCIO0JIb30BATh 3HAHHUS 0 CTPOCHHMH BellecTBA, MPHPOAe XUMHYECKOH CBSI3M B PA3JMYHBIX KJIAaCCAX XUMUYECKHX COeIMHEeHUI
JJIsl IOHMMAHMSA CBOMCTB MATEPHAJIOB U MEXaHU3MAa XMMHYECKHX NPOLECCOB, MPOTEKAIIMX B OKPYKaIOIEeM MUpe

3HAaTL -OCHOBHBIE KJIACChl HEOPTaHUYECKUX [Tpumep BompocoB aiis 3auéra (1-i cemecTp)
COCIMHCHUIA, 1. ®yHK1MM cocTosAHUA cucTeMbl. [lapaMeTpbl cocTosiHUSA cucTeMbl. BHYTpeHHss sHeprus
CHUCTEMBIL.

-OCHOBHBIE TIOJIO’KEHUS DIIEKTPOHHOTO
2. BnusiHue TemmepaTypsl Ha HampaBlIeHHE XUMUYECKOTO Ipolecca.
CTPOEHHS aTOMOB M MOJIEKYJI, OCHOBBI .
. 3. DHeprerudeckue 3QPEeKThl XUMHUUECKUX PEaAKIUNA. JHTATBITHS.
TEOPUN XUMHUYCCKOH CBSI3U B COCTUHEHHSIX
4. 3akoH I'ecca u ciieACTBUS U3 HETO.
pa3HbIX THUIIOB, .
5. DHTPOIUS XUMHUYECKON CHCTEMBI U €€ H3MEHEHHE B X0JI¢ PCAKIIHH.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

- CBSI3b MEXJY CTPOCHHEM BEILECTBA U €r0
CBOMCTBAMM, MEXaHU3MOM XUMHUYECKUX
peaKuuii;

- XapaKTCPUCTHUKU XUMHUYCCKUX CUCTCM.

6. DHeprus ['m60ca 1 HanpaBICHUE XUMHUYECKUX PEAKIIH.

7. CKOpPOCTh XUMUYECKON PEAKLUN- OCHOBHBIE ITOHSATHS.

8. @aKTOPbI, BIUSIIOIINE HA CKOPOCTh XUMUUYECKON peakiuu. 3aKOH JEeHCTBYIOIIMX MaccC.

9. BousitHue TeMriepatypsl Ha CKOPOCTh XUMHUYecKux peakmwid. [Ipasmio Bant-I'odda

DHeprusi akTUBAIUH.

10. Xumuueckoe paBHOBECHUE, €O IPU3HAKHU.

11. Cmewmenue xumuyeckux paBHoBecuil. [Ipunmun Jle- lllerense.

12. PactBopsl. O0111as1 XapaKTepUCTUKA PACTBOPOB.

13. Crioco0Obl BbIpaKeHHsI KOHIIEHTPAIMH PACTBOPOB.

14. PacTBOpPBI 31€KTPOJUTOB. Teopus 31EKTPOJUTUYECKON AUCCOLMALIIH.

15. KoHcranTa auccomnuanyy 3IeKTponTa. 3akoH pa3dapnenus OcTBaiba.

16. OGMeHHBIE peaKIIuu B PaCTBOPaXx JIEKTPOIUTOB. IOHHOE paBHOBECHE B TOMOTE€HHBIX

CUCTEMaX.

17. O6pa3oBanue u pacTBopeHue ocaakos. [IponsBeneHne pacTBOPUMOCTH.

18.MonHOE pOU3BECHHE BOIBI.

19. MexanusM ruzponunsa cosieil. Tunel runposnunsa.

20. CreneHb U KOHCTAHTA THPOJIN3A COJIEH.

21. OKucnUTENpHO-BOCCTAHOBUTENBHBIE peakiy. Oxucautenu. BoccranoBuTenu.
Hanpasnenue OBP.

22. DIEKTPOXUMHUYECKHE MTPOLIECCHI. DIEKTPOAHBINA MOTEHIMAN. ['aTbBaHNYECKHI dI1e-
MEHT.

23. Koppo3sus: Tunel koppo3un. Kopposus meTamuios.

24. DOnextponus. 3akoHsl Dapazes.




CtpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpeaCcCTBa
KOMIIETEHIINH
Ymertb - HCIIOJIb30BAaTh OCHOBHBIE XUMUYECKHE 3aoaua 1
3aKOHBI, TEPMOJMHAMIYECKHE CIIpaBOYHbIC | Beraucmuts TermoBoit a¢dext peakiun 2P+ 5Clyry = 2PCls(y) , ecim U3BeCTHBI TEIIOBBIE
JAaHHbIE ¥ KOJIMYECTBEHHBIE COOTHOIICHUS | 3((EKThI CIEAYIOMUX PeaKni:
HEOPTaHMYECKON XUMUU JIJISl PeIICHUS 2Puy + 3Clyry =2PCl3 AHOr = - 645 xJIx
po(heCCHOHATILHBIX 3a71a4; PClyy + Clypy =PCls AH? = - 126 kJx
-IIPOrHO3UPOBATH BIMSIHUE PA3JIMYHBIX 3aoaua 2
(aKkTOpOB Ha PAaBHOBECHE B XUMUIECCKHIX [Tonb3ysich CTAaHIAPTHBIMHU YHTATBITUSMHU 00PA30BAHUS, PACCUUTANTE TETUIOBOH (D PeKT
peaKIusx; peaxuu:
- MPOBOJIMTH PAacUEThl OCHOBHBIX 2Clyy+ 2H20r) =4HClry + Oy
XapaKTEPUCTUK XUMUYECKUX CUCTEM. = - 241,8 kJIx
o= - 92,3 kJK
3aoaua 3. Hanucath BbIpaX€HHE KOHCTaHTHI paBHOBecusi K. M yka3aTh HampaBieHHE
cMmelneHus paBHoBecus npu usmenenuu P (ecnmu T = const) u T (eciu P = const) mis
CIIETYIOIINX PEaKIIHii:
1) C (rpadur) T COz(r) < 2C0O () AHOr =+172,5 x]Ix; TT; TP;
2) 2CO ™t Oz(r) = 2C0O, ) 1 AHOr = -566,0 xkJIx; »LT; TP;
3) Nagry + Oay < 2NO iy AH® =+ 180,0 xJIx; VT; {P.
3a0aua 4. KoHCTaHTa IMCCONMALNH [THAHOBOIOPO/IHON KHCIOTH paBHa 7,9+107,
Hatitu crenens auccormarnmu HCN B 0,001M pactBope. HaliTi KOHIICHTpAITUIO HOHOB
CN™ BoaTOM pacTtBOpe.
Brnanets - TEOPETUIECKIUMH METOAaMU OTIHCAHUS 1. OGmue cBOHCTBA S-METaLIOB.

CBOICTB IMPOCTBIX MU CIIOKHBIX BEHICCTB,

- HaBbIKaMH
COCTOSAHHUA

BBIYMCIICHUS
XUMHYECKOHN

byHKIHNA
CHUCTEMBI,

2. Xumus d-snemenToB. CTeneHn OKUCICHUs (IPUBECTH IIPUMED).

3. Dnements! VI rpynmnsl rnaBHo# noarpymmel. Cepa: CTpoeHHE aTOMa, CTEeHH




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

METOJaMH OLCHKH yCTOfI‘-IPIBOCTH
XUMHUYCCKUX CUCTEM.

OKHCIICHHsI, XUMHUYECKHE CBOICTBA.

4. CoelMHEHUS CEpBl.

5. Conu cepHOU KHUCIIOTHI .

6. OCHOBHBIE IPUYMHBI MHOTOOOPA3Hs KUCIOPOACOAEPKAIINUX KUCIOT CEPHI.

7. Ilpumepsl KUCIOPOACOAEPKAIINX KHCIOT CEPHI.

8. DnemenTsl VI rpynnsl 0604YHOM noArpymIibl. XapakTepHbIe CTEIIEHN OKUCIECHUS.
9. Xpom. CoennHenust Xxpoma. XapakTep COEAUHEHUHN (XMMUUECKHUE PEAKIUH ).

10. Cuctema «xpomar — 1uxpomary

11. Onementsl VI rpynmel mo6oyHON NOArpynnbl. XapakTepHbIE CTETIEHN OKUCIIECHNUS,
IPUPOJIHBIE COETUHEHHUS U TIOJTyYeHHE METaIOB.

12. Mapranen. CoennHeHns: Maprasua.

13. [1o TepMOAMHAMHYECKUM YPaBHEHHUAM pacCUMTaiTe TEIUIOBON 3PPEeKT peakuuu:

FEO(K) + Hz(r) = Fe (®) + Hzo(r) H-?
1) ZFE(K) + Oz = ZFGO(K) H = -533,2 KJI)K
2) 2Hy (1 + Oz = 2 H2O(y) H =-483,8 x/lx

yKa)KI/ITe, ABJIICTCA pCaKlus SHA0- WU 3K30TCpMH‘-ICCKOfI?




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OueHouHbIE CpeCcTBa
KOMIIETEHIH

14. He mpou3BOAs BEIUUCICHUN, YCTAHOBUTE 3HAK A S; CleyrOIMX peakiuii:
a) 2CHyqy) = CoHy () + 3Ha
0) Nagry + 3Har = 2NHs3
B) Cupy ¥ 02 (1 = CO2 )

15. Hamncatb BBIPAKCHUC KOHCTAHTHI paBHOBECH U YKA3aTh CMCIICHUC PABHOBECUA TTPU
3aJaHHbIX U3MCHCHUAX NABJICHUS U TCMIICPATYPbI JJI peaKum?I:

CO + 2H, = CH3;OH AH>0  |T ;1P

CH4 + H,S =CS, + 3H» AH> 0 1T ;1P

IIK - 18 - roTOBHOCTH HCIIOJIL30BATH 3HAHUE CBOICTB XUMHUYECKHX 3JIEMEHTOB, COe/IMHEHUI M MATEPHAJIOB HA UX OCHOBeE /1JIsl pellIeHus 3a/1a4
npo¢ecCHOHATBHOM eSITeJIbHOCTH

3HaTh -CBOHCTBAa XUMHUUYECKUX 9JICMCHTOB, UX 1. OcHOBHOM 3aKOH reOXUMUH. MacCOBBIH KJIapK. Knaccn@nkaunﬂ 9JICMCHTOB I10
CO€IUHEHHUH U MaTCpUaJIOB Ha UX OCHOBC, pacinpoCTpaHCHHOCTH.
- MCXaHU3M XUMHUYCCKUX ITPOLECCCOB, UX 2. Metannbl. XapaKTepHLIe CBOICTBA METAJIJIOB.

TCOPCTUICCKHUEC OCHOBBI, BOBMOKHOCTHU U

3. OcHOBHBIE CIOCOOBI HOJIYUYEHUS METAILIOB.
TPaHUIIbI POTEKAHMUSI, y

o 4. O0mme CBOMCTBA S-METAIJIOB.
-CIIOCOOBI BO3/ICHCTBUS Ha MPOTEKAHHE

XUMHHICCKHX TPOLECCOB. 5. Xumus d-snemenTtoB. CTENEHN OKHMCIEHHUS (IIPUBECTH IPUMED).

6. Onements! VI rpynnsl riaBHoi noArpynnsl. Cepa: cTpoeHHe aToMa, CTENeHU




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

OKHCIICHUsI, XUMHUYECKHE CBOICTBA.

7. CoefuHEHHUS CEPBI.

8. Conu cepHOM KHUCIIOTHI .

9. OcHOBHBIE IPUYUHBI MHOTOOOPa3Hs KUCIOPOACOAEPHKAIINUX KUCIOT CEPHI.

10. [IpuMepsl KUCIOPOICOACPKALIUX KUCIOT CEPHI.

11. Dnements! VI rpynmnsl no6o4HoM noarpymnmnel. XapakTepHble CTEIIEHH OKUCIIECHUS.
12. Xpom. CoenuHenust xpoMa. XapakTep COeAMHEHUN (XUMUYECKUE PEAKIIUH ).

13. Cucrtema «xpomar — 1uxpomary

14. Onements! VI rpynmel mo604HON NOArpyNIbl. XapaKTepHbIE CTETIEHN OKUCIIECHHUS,
IPUPOJIHBIE COETUHEHHUS U TIOJTyYeHHE METaIOB.

15. Mapranen. CoennHeHns: Maprasua.
16. OnemenTsl |l rpymmel rmaBHoM noarpymmbl. OOIIas XapakTEpPUCTHUKA HJIe-MEHTOB.
17. Y)KecTkocTh BOABI: BUIBI )KECTKOCTH, €TUHUIBI H3MEPECHUSI.

18. MeTonbl yCTpaHEHHUS )KECTKOCTH BOJBI

VYmers

-UCII0JIB30BAaTh DJICMCHTAPHEBIC
MPAKTUYCCKUEC HABBIKHW, OCHOBHBIC
XUMHYCCKUC 3aKOHBI, TCPMOJUHAMHUYCCKUC

1. Kak nonyvaror merayumnueckuii Hatpuii? IIpuBenuTe npumeps! peakui.

2. CocTaBbTe ypaBHEHHS peakliuii, KOTOpPbIE HYKHO IMPOBECTHU I OCYIIECTBICHUS




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

CIIPpaBOYHBIC JaHHBIC U KOJITMYCCTBCHHBIC
COOTHOLICHU A HeOpFaHH‘IeCKOﬁ XUMUHU 1A
peIICHUA HpO(l)eCCI/IOHaJ'II)HI)IX 3aJaa4.

CIEYIOLIMX MPEBPAILICHUI:
Na --- NaOH--- Na,CO3; --- CaCO; ---Ca0O

3. YKaxuTe BO3MOXHBIC CTCTICHH OKUCIICHUS JUTS AJICMEHTOB TIOOOYHOM moATrpynisI |
rpynibl. CXOJICTBO U Pa3IMYKU€ B CTPOCHUU aTOMOB 3JIEMEHTOB TJIABHOW 1 MTOOOYHOM
noarpyn. [Touemy sneMeHThI TOOOYHOM MOATPYIIIBI MOTYT HPOSBISATH HECKOIBKO
CTEIIEHEH OKHCIICHUS?

4. CocraBbTe ypaBHEHUS PEAKIIM, KOTOPBIE HY’KHO MPOBECTH JIsl OCYILLECTBICHUS

CIICAYIOIUX npeBpameHI/Iﬁ:

Cu --- Cu(NO3), — Cu(OH); — CuCl; — [ Cu(NHs)4 ] Cl, (na3Bath coeaunenue)

Bnanets

- THCTPYMEHTApHEM, 2JIEMEHTAPHBIMU
METOJIaMH 1 NpueMaMu paboThl IPU
M3Y4YEHUHN CBOMCTB XUMUYECKUX HJIEMEHTOB

1 UX COEeTMHEHUH

1. Kakue okcuabl M THAPOKCHABI 00pa3yroT 010BO U cBUHEI[? Kak M3MEHSIOTCS X

KHCJIOTHO-OCHOBHBIEC M OKHCIIMTEIILHO-BOCCTAHOBHTEIIFHBIE CBOIICTBA B 3aBUCUMOCTH OT

CTCTICHH OKHCJICHHSI 3J1eMeHTOB? COCTaBbTE MOJICKYJISIPHBIE 1 HOHHO-MOJICKYJISIPHBIC
YpaBHEHUS PEAKIIM B3aUMOJICHCTBUSI pacTBOpa THIPOKCHIA HATPHUS : a) C OJIOBOM; 0) €
rugpokcuoM ceunma (11).




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMS

[Tpomesxyrounas arrecrauus no aucuumuinHe «O011as U HeopraHuyeckasi XUMUsD» BKJIIOYaeT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YUAIOIIMMUCS 3HAHUH, U
NPAaKTUYECKHUE 3aaHus, BBISBISIIOIINE CTENICHb C(OOPMUPOBAHHOCTH YMEHUH U BIaICHUN.

Kpurtepuu oneHku (B COOTBETCTBHU C POPMHPYEMBIMU KOMITETCHIIUSMH H TUTAHUPYEMBIMH
pe3ylbTaTaMu 00y4YeHUs):

Ha OIICHKY «3a4T€HO» CTYJEHT JOJDKEH IIOKa3aTh BBICOKHMH YpOBEHb 3HAHHUS MaTepHayia Io
mucrruinae «OO0mIasi ¥ HeopraHudeckass XUMHUsS» HE TOJIBKO Ha YPOBHE BOCHPOW3BENCHUS U
00bscHeHUsT MH(OpMAIMK, HO U MPOJAEMOHCTPUPOBATh MHTEIUICKTYAJIbHBIC HABBIKW PEIICHUS
npoOyieM, TIOKa3aTh 3HaHWE Oa30BBIX TOHATUH W TOTOBHOCTH OINUPAThCS HAa HUX B
poeCCHOHAIBHON JCSATEIBHOCTH.

Ha OIEHKY «HE 3a4TE€HO» CTYJIEHT HE MOJXKET MOKa3aTh 3HAHUS HA YPOBHE BOCIPOU3BEACHUS U
00BbsICHeHUST HH(OPMAITUH TI0 TUCHIUTIINHE.

IToxa3aTeu U KpUTepPHH OLlEHMBAHUS 3a4€Ta € OLIEHKOM:

— Ha OLIEHKY «OTJMYHO» (5 0aiioB) — 00y4aroUIuiics 1eMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMUPOBAHHOCTH KOMIIETECHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U TITyOOKOE 3HaHNE
y4eOHOro MaTepuaia, CBOOOJHO BBIIOJIHAET IPAKTUYECKHE 3aJaHHs, CBOOOIHO OLEPUPYET
3HAaHUSMM, YMEHUSMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIECHHOM CI0KHOCTH.

— Ha OLIEHKY «X0po1o» (4 6aina) — o0yyaronuiicst 1IeMOHCTPUPYET CPEAHUN YPOBEHD
Cq)OpMHpOBaHHOCTI/I KOMHCTCHHHﬁZ OCHOBHBIC 3HaHHA, YMCHHUA OCBOCHBI, HO JOITYCKAIOTCA
HE3HAUUTENIbHbIE OINOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU aHATUTHYECKUX OIlepalusixX, HepeHoce
3HaHUHM U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLIEHKY «yA0BJeTBOPUTEIbHO» (3 Oania) — o0yJyarouuiicss 1eMOHCTPUPYET MOPOrOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMIA: B X0/1€ KOHTPOJIBHBIX MEPONPHUATUN JOMYCKAIOTCS
OLIMOKH, IPOSIBIISETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUI, HaBBIKOB, 00yJaroIuiics
UCTIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSMH U YMEHUSIMU TPU UX
HepEeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 6amia) — 00ydaromuics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss He MOXKeT oKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHUS U 0OBSICHEHUS] UH(OPMAIIMH, HE MOXKET IMOKa3aTh UHTEIIEKTYyaJIbHbIE
HaBBIKU PEUICHMsI IPOCTHIX 3a]1a4.



