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JIMcT akTyasu3anum padoueii nporpaMmal

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2021 - 2022
yueOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamTyprud 1 XUMHYECKUX TEXHOJIOTHIA

[Iporokom ot 20 1. Ne

3aB. kadeapoi A.C. Yap‘ICHKO

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2022 - 2023
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokom ot 20 r. Ne

3aB. kadeapoi A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ooopena s peanmsanuu B 2023 - 2024
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl MeTanmypriuu U XUMHUECKUX TEXHOJIOTUH

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKo

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa U ogoopena s peanusanuu B 2024 - 2025
y4eOHOM T'oJTy Ha 3aceaHuu Kapeapbl MeTauTypriui i XUMHYSCKHX TEXHOJIOTHI

IIporokom ot 20 . Ne
3aB. kadenpoit A.C. XapueHko




1 Ilesin ocBOEHMSI TMCUMILTAHBI (MOTYJIs)

- ¢dopMHpOBaHUE Yy CTYJICHTOB 3HAHWN IO OCHOBHBIM 3aKOHAM W TOHATHUAM XUMHH,
3aKO-HOMEPHOCTSIM TPOTEKAaHUS] XUMHUYECKUX pEaKIuil, KOTOpble 00eCHeynBaIOT MMOHUMaHUE
ABJIC-HUHM, HAOMIONAIOMIMXCS B NPUPOAE U TEXHUKE MPU pEIIeHUM CTaHIApTHBIX 3a7ay
npogeccuo-HaNbHON JAEATEIIbHOCTH, MO3BOJSIOT AaHAIM3UPOBATH BO3MOXKHOCTH IPOTEKAHHS
CaMONPOM3-BOJIBHBIX MPOIECCOB B PA3IMUYHBIX CHCTEMax, (OPMHUPYIOT MPEJCTABICHHUE O
TOKCHYHOCTH BE-IIECTB, HABBIKM TEOPETUYECKOTO M SKCIEPUMEHTAIBHOTO HMCCIIEOBAHUS TI0
3aJJaHHbIM METOJU-KaM ¢ 00pabOTKOM M aHAJIM30M pe3yJIbTaTOB, a TAaK)KE HABBIKM OE30IacHOM
paboThI C XMMUYE-CKUMH PEeareHTaMH;

- (opmupoBanue o00IENPOPECCHOHATBHBIX U NPOPECCHOHATIBHBIX KOMIETEHUUI B
coor-BercTBUU ¢ TpeboBanmamu @OI'OC BO mno wHampaBnenuro moxarotoBku 27.03.01
CrannapTuzanus 1 METPOJIOTUs.

2 MecTo qucHMIJIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTebHOM MPOrpaMmMbl

JucuumirHa XuMHUs BXOJUT B 0a30BYI0 4acTh y4yeOHOro IulaHa oOpa30BaTeNbHOM
IPOTPaMMBEI.

Jnsg  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHMs,  BIJIAJCHUsA),
c(OpMHPOBAHHBIC B PE3YIIbTATE U3YUSHHSI JUCITUTUTNH/ TPAKTHK:

"Xumus" B o6beme cpeaHeii 001eo0pazoBaTeIbHON HIKOJIBI

3HaHus (YMEHHUs], BIaJIEHUs), MOTYYEHHbIE IPU U3yYEHUU JaHHOW JUCLMILIMHBI OyIyT
HEOO0XOAUMBI ISl U3YUSHHSI AUCHUTUTNH/TIPAKTHK:

Marepuainsl OTpaciu

be3onacHOCTE XN3HENEATEIILHOCTH

OCHOBBI MUIIEBBIX IPOU3BO/ICTB

Mertonsl U cpeacTBa U3MEPEHUN U KOHTPOJIS

MeToap! ¥ TEXHOJIOTUH UCTIBITAHUI W KOHTPOJIS B IIUIIEBON MTPOMBIIUIEHHOCTH

®dusnuecKue CBOMCTBA METAJLIOB

3 Komnerenuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

JUCIHUIIMHBI (MOXYJIsl) M IVIAHUPYeEMbIe pPe3yJIbTaThl 00yUeHus

B pesynbTare OCBOCHMS IUCIHMIUIMHBI (MOAYMNS) «XUMHs» OOYYarOIIMHCS JOJKEH
o01aaTh CIeAYIOUMMI KOMIETECHIUSIMHU:



CTpyKTypHBI [Tnanupyemplie pe3yabTaThl 00yUeHUs
3JIEMEHT
KOMITETCHIIUH

OIIK-1 criocoOHOCTBIO pemaTh CTaHAapPTHBIE 3a]jauu MPO(EeCCHOHANBHOM eI TeIbHOCTH Ha
OCHOBE MH(POPMAIIMOHHOM 1 OHOIMOTpaduIecKOr KyabTYphl C TPUMEHECHHEM
MH()OPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUN U C YI€TOM OCHOBHBIX TPEOOBAaHUM
nH(pOpMaIMOHHOM 06€30MMacHOCTH

3HaTh OCHOBHbBIE UCTOYHUKHU UH(popMannu 1 6ubanorpaduueckrue OCHOBBI pabOTHI
¢ y4eOHOH ¥ HayYHOH JINTepaTypoi, CIPaBOYHBIMH MaTepHallaMH IS
MOJIyYEHUS JOMOJIHUTENBHBIX CBEICHUH 110 XUMUYECKUM BOTIPOCAM MPH
pEIIeHNH CTaHIAPTHBIX 3a/1a4 POPECCHOHATBHON IEATEIIbHOCTH

Ymetp OPUMEHATh HCTOYHUKH HHpOpMaLuu, Oudarorpaduueckue 3HaHus U
MH(OPMallMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH JUIsl TPUOOPETEHNUS
JIOTIOJTHUTEIIBHBIX CBEICHNUN 110 XMMUYECKUM BOIIPOCaM MpU
OCYIIIECTBIEHUH MPOPECCUOHATBHON AESITENTbHOCTH




Bnanets

NPaKTUYCCKUMHU HaBbIKaMU HH()OPMAIMOHHO-TTOUCKOBOW PabOTHI €
NpUMEHEHHEM UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI 1
OoubMorpaguIecKuX MPUEeMOB ISl IPUOOPETEHUS JTOTTOTHUTEIIBHBIX
CBEICHHIA 110 XUMUYECKUM BOIIPOCAM MIPH OCYIIECTBICHUN
npoeCCUOHATBHOM I TETLHOCTH

ITK-20 cnocoOHOCTBIO MMPOBOIUTH SKCIIEPUMEHTHI 10 33JJaHHBIM METOJIMKaM C 00pabOTKON 1
aQHAJIM30M PE3yJbTATOB, COCTABJISITH OMMCAHUS TPOBOJUMBIX UCCIEIOBAHUHN U TIOJITOTABINBATh
JaHHBIE JJIS1 COCTABJICHHS HAYYHBIX 0030pOB U MyOIUKALIUN

3HaTh

METOMKH MTPOBEACHUS M 00pabOTKH Pe3yIbTaTOB XUMHUYCCKHX
OKCIIEPUMEHTOB JIJISl PEIICHUS] XUMUYICCKUX 3a/1a4 U O0BSICHEHUSI XUMU3MA
IIPOIIECCOB;

00IIMe MPUHITUITBI COCTABIICHHS OMMCAHUI MPOBOIUMBIX XUMHUYCCKUX
9KCIIEPUMEHTOB IS UCCIICIOBAaHUM XUMUYECKMX CUCTEM, a TAKKe 00IIre
MOJIXOJTBI K TMOATOTOBKE JTAHHBIX JIJISI COCTABJICHHSI HAYIHBIX 0030pOB H
myOIuKanui

YMmeTs

MPOBOAMTH XMMHUECKHE IKCIIEPUMEHTHI, 00padaTbiBaTh, 000011aTh U
AQHAIN3UPOBATh UX PE3YyJIbTAThl AJIs PEIIEHUS XUMUYECKUX 3a/1a4 U
00BSICHEHUS! XMMHU3Ma MPOLIECCOB;

COCTaBJIATh ONUCAHUS IPOBOAUMBIX XUMHUUECKHUX DKCIIEPUMEHTOB IS
I/ICCJ'IGI[OBaHI/II\/'I XUMHUYCCKUX CUCTEM, a TAKKC IIPUMCHATH 06[111/16 IOoAXOJbI K
MOJATrOTOBKE JAHHBIX JIJIsl COCTABJICHUS HAYYHBIX 0030pOB U MyOIMKauit

Bnanets

MPaKTUYECKMMH HaBbIKaMH MTPOBEEHUS, 00pabOTKH, 0000IIEHNS 1 aHAIH3a
pEe3yIbTaTOB XMMUYECKHUX IKCIIEPUMEHTOB JUTS PEIICHUST XUMHUECKUX 33124
U 00BACHEHHS XMMHU3Ma IIPOIIECCOB;

IprEeMaMH COCTABJICHUS OMTUCAHUHN TIPOBOAMMBIX XUMHUYECKUX
HKCIIEPUMEHTOB JUISl UCCIICAOBAHMI XMMUUYECKUX CHCTEM, a TAKKE
HaBBIKAMU TIPUMEHEHUS OOIIUX MOIXO0A0B K TIOJATOTOBKE JaHHBIX IS
COCTaBJIEHUS HAYYHBIX 0030POB U MyOIUKAIMA




4, CTpyKTYypa, 00bEM U COlep :KaHNe TUCUUILIHHBI (MOTYJIs)
OO01mmast TPy I0eMKOCTh TUCHHUTUINHBI COCTABIISAET 5 3aueTHbIX equHul] 180 akas. 4acoB, B TOM 4uCIIe:
— KoHTaKTHas pabota — 109 akax. yacos:
—ayautopHas — 104 akan. 4acos;

— BHEayJIMTOPHAs — 5 aKa/l. 4acoB
— caMocTosTeNnbHas pabora — 35,3 akajl. 4acos;

— MMOJAITOTOBKA K 3K3aMeny — 35,7 akaj. Jaca

dDOpMa aTTeCTaluu - 3a4€T, OK3aMCH

Paznein/ rema
IUCLATIIIAHBL

Cemectp

AynutopHas
KOHTaKTHas pabora
(B akaz. yacax)

Jlek.

71a0.
3aH.

MIPaKT.

3aH.

CaMocrosTenbpHas

paborta cTyaeHTa

Bug
CaMOCTOSITSIILHOM
paboThI

dopma TeKyIEero
KOHTPOJIS
yCIIEBaEMOCTHU U
MPOMEKYTOUHOM
aTTecTaluu

Kon
KOMIIETEHIIUU

1. Pazmen 1




1.1 Xumuyeckasi TepMOJUHAMHKA:

- OCHOBHBIC TOHSATUS XUMUYECKOM
TEPMOJMHAMUKH.

[lepBBIii 3aKOH TEpMOJUHAMUKHU.
TennoBoit  3hGEeKT XUMHYECKOH
peakuuu. 3akoH Tecca u ero
CIIE/ICTBHSI.

- OHTpomus W ee HU3MCHEHHE B

- CaMOCTOSITETIBHOE
H3yueHHe yueOHOU
JIATEPaTypHI;

- IOMallHee
3aganue Nel;

Jlomarinee 3anaHue
Nel, KonTponbHast
pabota Nel, ycTHBINI

N 4/11 - IOJITOTOBKA K OIIK-1, TIK-20
pe3ynpTaTe peakuud. Bropoil u . orpoc, crada
. KOHTPOJILHOU -
TPETUH 3aKOHBI TEPMOJIUHAMHUKH. nabopaTopHOH
pabote Nel;
- Dueprust ['ub6ca u U3MeHEHUE B paboter Nel
- oopmIieHHE
1300apHO-U30TEPMUIECKUX N
nabopaTopHOi
cucreMax. BimsHuE TeMmepaTypel
pabotsr Nel
Ha M3MeHeHHe »HHepruu I'ubGca.
Hampasnenue XHUMHYECKUX
IIPOLIECCOB.
Uroro no pazneny 4/11
2. Paznen 2
2.1 XumMuueckoe paBHOBECHE:
- VYcnosus XUMHUYECKOTO - CaMOCTOSITETIEHOE
PaBHOBECHSI. Koncranra n3ydeHue yaeOHon
paBHOBecHs ¥ BIHMSHUE Ha Hee JUTEPaTypBhl; Jlomarminee 3ananue
TEeMIIEpaTyphI. - IoMalllHee Ne2, KonTponbHas
patyp N 211 a ) ROUTP . | omk-1, rk-20
- Bnusnue BHemHux ycnoBuil Ha 3ananue Ne2; pabota Ne2, ycTHBIH
XAMHYecKoe paBHOBecue. [IpuHImI - MOJTOTOBKA K orpoc
Jle-IllaTemnbe. KOHTPOJIbHOU
- XuUMHYECKOE paBHOBECHE B pabore Ne2
TeTepOreHHBIX CUCTEMaX.
Hroro no pazgeny 2/11

3. Pasznen 3




3.1 Xumuueckast KHHETHKA:

- OcHoBHBIE TTOHSTHS u
ompeeeHHs XUMHYECKOH
kuHEeTUKA. CKOPOCTh XHUMHUYECKON
peakiuu u METOJIBI ee
. - CaMOCTOSITETIEHOE
perynupoBaHus. 3aKoH JEHCTBUS N
vace H3yueHHe yueOHOU
' JIUTEPaTyphI; OMallIHee 3a/1aHKe
i Kuneruica o0paTHMEIX onl/)lamygee’ ﬁa CTHBIN (iln oc
XUMHYECKHX peaxuuit " 6/21 A 55 Y P ’. | OTIK-1, TIK-20
3aganue Ne2;  |craua nabopaTopHOM
XHMHYECKOE PaBHOBECHE.
- oopmIieHHE paboTbr Ne2
- BnusHme TemmepaTypsl  Ha N
9 naboparopHoi
CKOPOCTb XMMHYECKOW PEeaKIHy.
padoTer Ne2
VYpaBHenue AppeHuyca. OHEprus
AKTHBAIIHH.
- Karanusatopbl U KaTaluTHICCKHE
CUCTEMBI. I'omorenHsIit u
reTepPOreHHbIN KaTanus.
Uroro o pazneny 6/21

4. Pazgen 4




41 XuMmuyeckue  peakuud B
pacTBopax:
- CnocoObl BBIpaXEHHSI COCTaBa
pPacTBOpOB.

- CAaMOCTOSITENIbHOE
- PacTBOpBI AIIEKTPOJIUTOB. N
H3yueHHe yueOHOU
DJIeKTpONIUTHYECKasT JNUCCOIUAINS, TEDATVDLL:
CTerneHb JTUCCOLMAIIH, cuia 110 5{ amygee’ JloMaiHee 3agaHue
9JIEKTPOJIUTOB, 3aKOH pa30aBJICHUS sananie Ne3: Ne3, KonTponbHast
OcrTBanpaa. v abota Ne3, yCTHEBIH
A . 6 6/41 6 - IOITOTOBKA K p Y OIlIK-1, TTK-20
- KucnotHo-ocHOBHBIE CBOWCTBa . orpoc, crada
KOHTPOJILHOU
BemiecTB. Jlucconmanust  crnadbix 11a00paToOpHBIX
pabote Ne3;
AJIEKTPOJIUTOB. Peakinuu HOHHOTO pabot Ne3, 4,5
- oopmIieHHE
oOMeHa.
- Hucconmanus Boasl. Bomopomusiii N1aGopaTopHLIX
’ pabot Ne3, 4,5
noka3zatens pH.
- I'upponus COJIEH, THIIBI
THIPOJIN3a, KOJINYECTBEHHBIC
XapaKTepUCTHKH THAPOIN3A.
HWtoro no paszeny 6 6/41 6
Hroro 3a cemectp 18 18/81 17 3auéT
5. Pazgen 5
5.1 Crpoenne atoma U XMMHUYECKas - CaMOCTOSTENIbHOE
CBSI3b: n3ydeHue yaeOHon
- CoBpeMeHHasi MOJENb CTPOCHHS JIUTEPATYPHI;
P p PaTyprl, JlomarntHee 3amaHue
aTomMa  Bomopoma.  KBaHTOBEIE - JOMalIHee
Nel, KonTponbHas
YHUCIa. Crpoenue 3amanue Nel; .
pabota Nel, ycTHBIH
MHOTO3JIEKTPOHHBIX aTOMOB. 4 221 4 - TIOATOTOBKA K oIDOC. exaua OIlIK-1, TIK-20
- [lepuonuueckuil 3akoH u cucrema KOHTPOJIbHOU poc, crata
nabopaTopHOH
H.N.Menneneesa. Ilepuoanueckue pabore Nel; a60Th Nol
CBOMCTBA XUMUYECKHX HJIEMEHTOB. - oopmiieHHE p -
- Xwumuyeckas  CBsI3b.  Bunsl nabopaTtopHoOi
XHUMHUYECKOH CBS3H. pabdotsr Nel
Uroro no pazaeny 4 221 4
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6. Pasmen 6

6.1
OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuu. 3HCKTpOXI/IMI/I‘IeCKI/I€
CUCTCMBI:

OKHUCIHTENHHO-BOCCTAHOBUTEIBHEIE
peakuuun (OBP) u HxX
KiaccuuKaIms.

OKHCIHTENHHO-BOCCTAHOBUTEIBHEIE
(a:exkTpoaHbIe) MOTCHIIUATBI.

- CaMOCTOATENBHOE
u3ydeHue yueOHoi
JIUTEpaTypBI;

- JJIOMallHee
3aganue Ne2, 3;

JloMaiiHee 3aaHue
Ne2, 3, KoutponbHas
pabora Ne2, 3,

10 12/611 - IOATOTOBKA K . OIIK-1, TTK-20

Vpasuenne Heprcra. Hanpasnenue . YCTHBII oTpoc,

KOHTPOJILHOU
nporekanust OBP. aGoTe No2- crada 1abopaTOPHBIX
- DJNEeKTPOXUMHUYECKHE TPOIIECCHI. P . pabot Ne2, 3

N - oopmIteHHE

lanbBannveckuii anemMenT.

71a00paTOPHBIX
- DNEeKTpOXUMHYECKass KOPPO3HSL.

pabot Ne2, 3
MeTonpl  3alIUTBl  METAUIOB  OT
KOpPpO3HH.
- DJeKTpoiIM3 W €ro 3aKOHBI
DJIEeKTPOJHBIE MPOIECCH B BOIHBIX
cUcTeMax W paciuiaBax. Brexon 1o
Toky. [lonspusarnus >1eKTpoIOB.
HWtoro no paszeny 10 | 12/61

7. Pa3nen 7

11



7.1 KoMIuIeKCHBIE COEUHEHUS:

- Koopaunaunonnas TEOpHst - CaMOCTOATEIBHOE
CTPOCHUS KOMILIEKCOB. n3yueHHue yueOHOU
HCCOIHAIUS KOMILIEKCHBIX JIUTEPATYPHL;
f:loezm:emfﬁ B BOJHBEIX pacTBOpax ﬂoﬁamygee’ Hlovammee sananue
X b pax. Ne4, KonTponbHas
KoncranTtsl HECTOHKOCTH u 3azanue No4; .
. pabota Ne4, ycTHBIH
YCTOWYMBOCTH. 6/21 4 - IOATOTOBKA K OIIK-1, TIK-20
. orpoc, caada
- XHUMHUECKHE peaxkuuu KOHTPOJIBHOM .
nabopaToOpHO
00pa3oBaHus KOMIUIEKCHBIX pabote Ne4; aGoTE: Nod
COCUHCHUI. - oopmiieHHE p -
- Xumuaeckas CBSI3b B nabopaTopHO
KOMILUIEKCHBIX COCAUHCHUAX. THIIBI pabotsr Ned
KOMIUIEKCHBIX COEIMHEHHI
Uroro no pazneny 6/21 4
8. Pazmen 8
8.1 /TucriepcHbIE CUCTEMBI:
- JlucmepcHble  CHUCTEMBI,  HX - CaMOCTOATEILHOE
KIaccu(uKanus u CIOCOOBI u3ydeHue yueOHoi
MOJTyYCHUSI. JIUTEPATYPHI;
oMallHee 3aJaHne
- Komnougusie pacTBOpHI. - ZIOMaIllHee A 5
. Ne5, KontponbHas
CTpoeHre MHUIEIUIBI  KOJUIOMTHON 3amanne No5; a6ora NoS. VeTHLH
yactuipl. CBOWCTBA KOJIJIOMIHBIX 6/21 2,3 - IOATOTOBKA K p on oc_ c’:yaqa OIIK-1, TIK-20
pacTBOpOB. KOHTPOJIbHOU na6I; a,T021H0171
- YCTOWYMBOCTH  KOJUIOMIHBIX pabote NeS5; a6rc))T51 5)\(0 5
cuctem. Koarymsmust KOJUTOMIHBIX - oopmiieHHE p -
pacTBOpOB. nabopaTopHO
- Konnonano-xuMuyeckrue OCHOBBI paboTsr Ne5
OXPaHbI OKPYXKAKOIIEH CPeIbl.
HWtoro no paszeny 6/21 2,3

9. Pasmen 9

12



- IIOATr0OTOBKA K

9.1 5 Xumus OdJIE€MEHTOB, HX KoHTponbHOH  |KoHTposbHas paboTa
MOJIy4EHUE U peakunoHHas| 8 /41 4 pabote Neb; Ne6, craua OIIK-1, TIK-20
CHOCOOHOCTb. - opopmileHUE 1a00paTOPHBIX

1a00paTOPHBIX pabot Ne6, 7

pabot Ne6, 7

HUroro no pazaeny 8 8/411 4
Hroro 3a cemecTp 34 | 34/161 18,3 SK3aMeH
Hroro no pucruminze 52 | 52/241 35,3 3a4er, SK3aMeH OIIK-1,ITIK-20
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5 O0pa3oBare/ibHbIE TEXHOJIOTHH

1) TpamuiuoHHbIE 00pPA30BATEIbHBIC TEXHOJOTHH OPUCHTHUPYIOTCS HA OpPraHU3AIUI0
00pa3oBaTEeNBHOIO  MpOIecca, MPEANONIATAIONIYI0 MPSAMYI0  TPAaHCISALMIO 3HAaHUM  OT
npenojaBaTesis K CTylIeHTY (IPEeuMYIEeCTBEHHO HAa OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOAOB 00y4eHus1). YueOHasi e TeNbHOCTh CTYJIeHTa HOCHT B TaKUX YCIOBHUSX, KaK MPaBHJIO,
PENpOAYKTUBHBIN xapakTep. @opMbl y4eOHBIX 3aHATHH:

- HWudopmammonHas JeKmus — [OCIENOBATEIbHOE W3JIOXKEHHE MaTepuaia B
JUCHUILUTMHAPHON JIOTHKE, OCYIIECTBISEMOE IMPEUMYIIECTBEHHO BEpOAIbHBIMU CPEICTBAMU
(MOHOJIOT IperogaBaTes).

- JlaboparopHas paboTa — opranuzanus yueOHOU padoThl C pealbHBIMU MaTepHaIbHBIMU
1 MHPOPMALMOHHBIMU OOBEKTaMH, IKCIIEPUMEHTAbHAS PadOTa C aHAIOTOBBIMH MOJEIISIMHU
peallbHBIX OOBEKTOB.

2) VHTepakTUBHBIC TEXHOJIOTHH — OpPTaHU3alus 00pa30BaTEIbHOrO MpoIecca, KoTopast
npearnosiaraeT akTUBHOE U HEIMHEHHOe B3aMMO/IEHCTBHE BCEX YUaCTHUKOB, IOCTUKEHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOTO JUIsi HHX 0Opa3oBaTelbHOrO pe3ynbrata. Hapsmy co
CMELUANIN3UPOBAHHBIMUA  TEXHOJOTHSIMM  TakOro  poja  HPUHIUN  MHTEPAKTUBHOCTH
MPOCIIeKUBACTCSI B OOJBIIMHCTBE  COBPEMEHHBIX  0Opa30BATENBHBIX  TEXHOJOTHIA.
HHTEepakTHBHOCTH MOJpa3yMeBaeT CyOBbEKT-CyOBEKTHBIE OTHOILIEHHS B X0€ 00pa30BaTeIbHOI0
mporiecca u, Kak ciefcTBre, OpMUPOBAHNE CaMOpPa3BUBAOIIEHCS HH(DOPMAITHOHHO-PECYPCHOM
cpeabl. DopMbl yueOHBIX 3aHATHI:

- CemuHap-guckyccusi (Ha JTa0OpaTOPHBIX padOTax) — KOJUIEKTUBHOE OOCYXICHHE
KaKoro-mbo CHOpPHOTO BOIpOca, MPOOJIEMBI, BHISIBICHHE MHEHUH B Ipymime (MeXIpyIrmnoBoOi
JTUAJIOT, TUCKYCCHUS KaK CIIOP-IHaJIor).

3) HupopManmoHHO-KOMMYHHKAIIMOHHBIE  OOpa3oBaTENbHBIE  TEXHOJOTUH  —
opraHu3zaIys 00pa3oBaTEIHLHOTO MPOIecca, OCHOBAHHAS HA IPUMEHEHNH CHEIIHATH3HPOBAHHBIX
IpOrpaMM-HBIX Cpell M TEXHUYECKUX CpeAcTB paboThl ¢ uHpopmanueil. DopMbl ydeOHBIX
3aHSATHI:

- Jlekuusi-BU3yanu3anusi — U3JIOKEHHE COJEpXaHUS CONPOBOXKIACTCS Ipe3eHTaIen
(memMoHCTparyel y4eOHBIX MaTepHAIIOB, TPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaXx, B
T.4. WUTIOCTPATUBHBIX, TPaUIECKHX, ayHO- U BUICOMATEPHAIIOB).
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6 YueOHO-MeTOANYEeCKOe 00ecneueHue CaMOCTOSITeIbHOI padoThI 00y4YalommMxcst
[IpencraBneno B nmpuiioxxennu 1.

7 OueHoYHbIE CPEACTBA AJIs NPOBEAeHHUS MPOMEKYTOYHOM aTTeCTAUN
[IpencraBneHs! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(POPMALIMOHHOE o0ecrieyeHHe TUCHHIIMHbBI (MOTYJIs1)

a) OcHoBHas auTEparypa:

1. OcuoBel xumun: Yueonuk / B.T. UBanos, O.H. I'eBa. - Mocksa: KYPC: UHOPA-M,
2019. - 556 c. - Tekcr : anekTponnsiid. - URL: https://new.znanium.com/catalog/product/1022478

2. Heopranuueckass xumusi . yueOnuk / T.B. MaprteinoBa, M.U. Cymnonuukas, O.C.
AreeBa. — Mocksa : TH®PA-M, 2018. — 336 c. + [lon. matepuansl [DIEKTPOHHBIN pecypc;

Pexxum poctyma: http://new.znanium.com]. — (Beicuiee obOpasoBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/25265. - Pexnm JOCTyHa:
https://new.znanium.com/document?id=302331 - Tekcr : omekTponnbii. - URL:

https://new.znanium.com/document?id=302331 .

0) JlonmostHuTEIbHAS JIUTEPATYpA:
1. MaxotkuHa, E. C. [IpakTukym 1o o61ieil 1 HeopraHuueckol XUuMHH !
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https://new.znanium.com/catalog/product/1022478
https://new.znanium.com/document?id=302331

yuebnoe nmocobue. (U. 1) / E. C. Maxotkuna, M. B. [lly6una ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 s51eKTpoOH. OIT.
TICK (CD-ROM). - 3aru. c TUTYI. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
. - MakpooOBeKT. - Tekcr : 31eKTpoH-HbIN. - CBeaeHus noctynHsl Takke Ha CD-ROM.

2. Maxotkuna, E. C. PactBopsr : yuebHoe nmocodue / E. C. Maxorkuna, M. B. lllyouna, C. A. Kpsuiosa ; MI'TV. -
Maruautoropck : MITY, 2014. - 1 onekrpon. onr. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123798/1346.pdf&view=true.
- MakpooOBeKT. - TeKcT : aneKTpoHHbIH. - CBeenus noctynHsl Takke Ha CD-ROM.

3. MaxotkuHa, E. C. Xumudeckue 3JeMEHThI 1 MUHEPaJIbl B Ouochepe : yueobnoe mocobue / E. C. MaxoTkuna, M.
B. lllyouna ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - 3aru. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
. - MakpooOBeKT. - TekcT : 31eKTpoHHBIH. - CBeneHus AocTynHbI Takxke Ha CD-ROM.

4. Maxotkuna, E. C. Kiaccuyeckue MeToabl aHanusa : ydeoHoe mocobue / E. C. Maxor-kuna, M. B. Illybouna ;
MI'TY. - Maruutoropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131503/2680.pdf&view=true
. - MakpooOBeKT. - TekcT : 37eKTpoHHBIH. - CBeneHus AocTynHbI Takxke Ha CD-ROM.

B) MeTroauyeckue yka3anus:
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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=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131503/2680.pdf&view=true

1. Maxotkuna, E. C. Ilpaktukym 1mo oOmieii u HeopraHmdeckoil xumuu . ydebnoe mocobme. (4. 1) / E. C.
Maxortkuna, M. B. lllyouna ; MI'TVY. - Marauroropck : MI'TY, 2016. - 1 sanextpoHn. ont. auck (CD-ROM). - 3aru. ¢ turyi.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
. - MakpooOnbeKT. - Teker : anekTpoHHbId. - CBeneHus gocTynHbl Takke Ha CD-ROM.

2. MaxorkuHna, E. C. KomutongHo-mucnepcHbie cuctemsl : npaktukyMm / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. -
Maruautoropck : MI'TY, 2019. - 1 osnekrpon. onrt. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
. - MakpooOBeKT. - TekcrT : anekTpoHHbIi. - CBeneHus noctynusl Takke Ha CD-ROM.

3. Maxotkuna, E. C. PacTBOpBI 3J€KTPOIUTOB M HENEKTPOIUTOB : ydeOHoe nocodue / E. C. MaxoTkuna, M. B.
y6buna, C. A. KppmoBa ; MITY. - Marauroropck, 2012. - 87 ¢ : Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/1103520/600.pdf&view=true
- Makpoo0bekTt. - Tekct : anekTpoHHbIN. - IMeeTcs meyaTHbIil aHaor.

4. Maxotkuna, E. C. Dnementst V-VIII rpynn nepuonnueckoil cucrembl Xumudeckux siemeHtoB JI. .
Memnneneesa : nadboparopssiii mpaktukyMm / E. C. Maxotkuna, M. B.1lly6ouna ; MI'TY . - Maruutoropck : MI'TY, 2018. - 1
AJIEKTPOH. OIIT. JTCK (CD-ROM). - 3ari. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515216/3587.pdf&view=true
. - MakpooOBeKT. - TekcT : 37eKTpoHHBIH. - CBeneHus AocTynHBI Takxke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypcenb:
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https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131288/2659.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=600.pdf&show=dcatalogues/1/1103520/600.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515216/3587.pdf&view=true

IIporpammHoe o0ecniedeHue

Haumenosanue I10 Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Windows 7

Professional(mma  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (mst  |[-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)

MS Office 2007\, 135 41 17.00.2007 Gecepouo
Professional

7Zip cB000IHO pacrnpoctpansemoe [10 06eCCpPOYHO
FAR Manager cB000AHO pacnpocTpansemoe 10 0eccpoyHO

Hpocbeccuouaﬂbnme 0a3nbl JAHHBIX U l/lH(l)OpMalII/[OHHl)Ie ClIPaBOYHLIC CUCTEMbBI

HasBaHue xypca

CcpUIKa

DnekTpoHHas 0a3a mepuoAMuecKux u3maHuii East View
Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

HanmonaneHas nHGOpMamOHHO-aHATTUTHYECKAsI CUCTEMA
— Poccuiickuit nunaexc Hayunoro uutuposanus (PMHLI)

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

[Touckoras cucrema Axanemus Google (Google Scholar)

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

Nudopmannonnas cucrema - EnuHOe OKHO JocTyma K
HHGOPMAIMOHHBIM pecypcam

URL: http://window.edu.ru/

denepanbHOE TOCYIaPCTBEHHOE OI0/DKETHOE YUPEkKACHUE
«DenepanbHbINA WHCTUTYT MIPOMBIIIIIEHHOU
COOCTBEHHOCTH

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

Poccuiickas ['ocynapctBennas oubnuoreka. Karamoru

https://www.rsl.ru/ru/4readers/cataloques/
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https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHbIe pecypchl OmOimorekn MITY um. ..
Hocosa

http://magtu.ru:8085/marcweb2/Default.asp

9 MaTepHaJIbHO-TEXHHYECKOE o0ecredeHne TUCHUTILTHHBI (MOLYJIs1)

MaTepI/IaJIbHO-TGXHI/I‘-IeCKOC obOecrcucHue JUCIHMITIIIMHBI BKJIIFOYACT:
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http://magtu.ru:8085/marcweb2/Default.asp

Y4eOHble ayaUTOPUU JUIsl MPOBENEHUS 3aHATHH JeKuuoHHOro tuma. OcHalleHue:
MynsTUMEINITHBIE CPEJICTBA XPAHCHHUS, TIEPEAadd U TPECTABICHUS HHPOPMAIIHH.

Y4eOHble ayTUTOPUU AJIsl IPOBEIACHHUS TAOOPATOPHBIX PabOT:XUMUYECKUE JTa00paATOPUH.
OcHnamienue: XuMH4YeCcKue pEeaKTUBbL XUMUYECKas nocyna,JlabopaToproe
obopynoBanue, Tabmuua «llepuoanueckas cucreMa XHUMHUYECKHUX 3lieMeHTOB»,Ilmakarel 1o
TeMaMm pabodeil MporpaMMel.

VY4eOHble ayIUTOpUU JUIS MIPOBECHUS TPYIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIbTALIUMN,
TEKYIEro KOHTPOJS M MPOMEXKYTOouHO# arrtectaruu. OcHamenue:/locka, MyJbTUMEIUUHBINA
MIPOEKTOP, KPaH.

[Tomernienust s camocToATeNbHON padoThl oOyuatomuxcsa. OcHamenue: [lepconanbabie
kommbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpPHET M C IOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BATENBHYIO CPEly YHUBEPCUTETA.

[Tomemienne st XpaHeHUsT ©  OPOGUIAKTUYECKOTO OOCITYXHBaHHS Yy4eOHOTrO
obopynoBanus. OcHamenue: lllkadsl st xpaneHuss yueOHO-METOIUYECKONW TOKYMEHTAIIUH,
yuyeOHOro oO0OpynoBaHUS M Y4eOHO-HAINISAIHBIX mocoOuid, WHCTpyMEeHTBHI [JIs peMOHTa
1a00paTOpHOro 000PYIOBaHMSL.
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IIpuiaoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOSATeIbHOM PadoThl 00y4aArOINXCSI

[To nqucuurumne «XUMHSD» IPETyCMOTPEHa ayIMTOPHAst U BHEAYAUTOPHASI CAMOCTOATENbHAs paboTa 00yJaroLIIXCsl.
AynuTopHas M BHEAayJUTOpHAas CaMOCTOATENbHas padoTa CTYJEHTOB IpearosaraeT IMOATNOTOBKY K YCTHBIM ompocaM — Oecelam IO JMTepaTypHbIM
HUCTOYHHWKAM U MHIAUBHUAYAJIbHBIM 3aJaHHUAM 10 pa3JIMIHbIM pvaéTaM Ha NPAKTHYCCKUX 3aHATHUAX U Ha60paTOpHHX pa60Tax.

HDUMQDHblZZ nepeyeHb 60onpocoes 01 YCMHbIX ONpocos — beced no memam

1. Xumuueckas TepMOAMHAMUKA.
2. XuMmuueckas KHHETHKA.
3. XuMHUYECKOe PaBHOBECHE.
4. XUMHYECKHE PEaKIMU B PACTBOPAX.
5. Crpoenue aToma.
6. OKHCIUTETPHO-BOCCTAHOBHUTEIHHBIE PEAKITHH.
7. DIeKTpOXUMHUYECKUE MPOLECCHI.
8. KowmruiekcHbie coeMHEHMS.
9. JlucriepcHble CUCTEMBI.
1. TlepBblii 3aKOH TEPMOJMHAMUKH.
2. Tenmooi 3¢ dext xumMudeckoi peakiuu. 3akoH [ ecca.
3. Pacuer temnoBoro 3¢ ¢dexra B U300apHBIX U U30XOPHBIX YCIOBHUSX.
4. Pacuer H3MEHEHHS SHTPOIINH B pe3ylbTate peakiun. Kadectennoe onpenenenne 3uaka A,S°,
5. Dueprus ['u60ca. Kpurepuii camonpon3BoJIbHOTO IPOTEKaHUS POIIECCOB.
6. Pacuer m3smeHeHms sHeprum ['mOGOca B pe3ynbraTe XHMHUYECKHUX peakmuid. TemrepaTypHBI HHTEpBaJl BO3MOXKHOTO TPOTEKAHUS XHMHUYECKOW peakInu
(TemmepaTypa paBHOBEpOSATHOCTHU (KpuTHueckas) Typ).
7. CocrosiHue XuMu4eckoro paBHoBecus. Konctanta paBHOBecHs.
8. CBs3b KOHCTaHTHI paBHOBECHS C U3MEHEHHEM TEPMOJMHAMUYECKUX (PYHKIMI B pe3ynbTaTe peakiuy. BiausHue TeMnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
9. Mpwuanun Jle-1llarense.

10. CxopoCTh XUMUYECKON PEAKINH: CPEAHsISI © MTHOBEHHAs (UCTHHHAS). 3aKOH JCWCTBUS MACC /ISl TOMOTE€HHBIX PEaKIIUi.

11. Kunetuka oOpaTHMBIX XUMHUYECKHX peakiuii. Kunernueckoe ycioBue paBHOBecHs. CBSI3b KOHCTAHTHI PaBHOBECHS ¢ KOHCTAaHTaMH CKOPOCTEH MPsSMON W
0o0paTHOU peakuuii.

12. Bausinue TeMriepaTypbl Ha CKOPOCTh XuMudeckoi peakiuu. [Ipasuno Bant-I'odda.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.

31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

KaTtanuzaTopsl 1 ux BIUAHKE HA TEPMOJUHAMUKY PEAKIIMU, KOHCTAHTY CKOPOCTH U KOHCTAaHTY PaBHOBECHSI.
Karanu3aTopbl 1 KaTaTUTUYECKUE CUCTEMBL. [ OMOT€HHBIN U T€TEPOTrCHHBINA KaTajus.
PactBopbl. CriocoOBI BBIpaXXEHHUSI COCTaBa PacTBOPA.

DNEeKTPONIUTHYECKAs TUCCOLIUALIMSL.
PactBOpBI cr1aObIX AMEKTPOIUTOB. 3aK0H pazdaBieHust OCTBaIbAA.
Peakiiuu nonHoro oOMeHa, peakiuu HeUTpaau3aluu.
Huccounarus Boasl. Bomopoansiit pH u runpoxcuiibabiil pOH noka3zarenu.
Peakuuu ruaponusa cosen.

CwMmellieHre XMMUYECKOr0 paBHOBECHSI PEAKIIMU THIPOJIM3a B pe3yIbTaTe U3MEHEHUS! KOHLIEHTPALMU PACTBOPA COJIM U TEMIIEPATyphI.
CoBpeMeHHas TeOpHsl CTPOCHHUSI aTOMa.

KBaHTOBBIE UHCIIA.

[TpuHIHIT 0THORIEKTPOHHOTO MPUOIIKEHUS. DIeKTpoHHAs popmyra. DieKTpoHorpadudeckas cxema.

OBP: ocHoBHbIe TOHATHA U onpeneneHus. Kiaccudukamnus OBP.

OKHCIIUTENHEHO — BOCCTAHOBUTEIBHBIN (2JIEKTPOIHBIN) TTOTSHIIHAIL.

CraHmapTHBIN 37€KTPOAHBINA OTEHIMAN. Psi1 HanpsKeHnd MeTasuioB.

3aBHUCHUMOCTD AJIEKTPOJITHOTO TMOTEHITHAIA OT pealibHBIX YCIoBHM. YpaBHeHne HepHcra.

Onpenenenne HanpasneHus nporekanus OBP. Pacuer 5/1C OBP npu cranIapTHBIX U HECTAaHJAPTHBIX YCIOBHSX.
XWUMUYECKUH HMCTOYHHMK TOKAa — TrajJbBAaHWYECKUH DJIEMEHT: CTPYKTYpHas CXeMa, KpaTKas 3aluch, OKUCIUTEIbHO — BOCCTAHOBHUTEIBHBIE IMPOLECCHl Ha
anekTposax U 3/1C ranbBaHUYECKOTO FJIEMEHTA.

Xumuueckasi Kopposusi. 3alIUTHbIE CBOMCTBA OKCHIHBIX TUICHOK HA MOBEPXHOCTU METAJLIOB.

DNEeKTPOXUMHUYECKasi KOPPO3Usl. DIEKTPOJAHBIE TPOLIECCH B KOPPOZUOHHOM MUKPOIJIEMEHTE.

MeTo/1bl 3aIKUTHI METAJIOB OT KOPPO3HH.

3aluTHBIE METAJUIMUECKUE TOKPBITUA. CXEeMBbI AIIEKTPOXUMUYECKON KOPPO3UH OLIMHKOBAHHOTO M JIY>KEHOTO JKeJe3a.
DJIEKTPOJIN3 PACILIIABOB C MHEPTHBIM aHOJIOM.

DNEKTPOIN3 PACTBOPOB C MHEPTHBIM aHOOM.

KommnekcHeie coenrHenns. OCHOBBI KOOpAMHAMOHHOM Teopun BepHepa.

Jucconnarus KOMIJIEKCHBIX COETMHEHUH B pacTBope. KOHCTaHTa HECTOMKOCTH M KOHCTAHTA YCTOMYMBOCTH.
XUMHUYECKUE peaKIni 00pa30BaHUsl KOMIUIEKCHBIX COSTMHEHUI B PacTBOPAX.

Hucnepcusie cuctembl. Knaccuduxarus qucnepcHbix cucteM. CriocoOb! OTYYeHHS TUCTIEPCHBIX CHCTEM.
Komnnonaneie pactBopsl. OcoOOEHHOCTH METKOPA3IPOOICHHOTO COCTOSIHUS BemlecTBa. CTpOeHUE KOJIOUTHBIX YaCTHII.
O6pa3oBaHre KOJUIOUTHBIX PACTBOPOB B XUMHUUECKHUX peakiusix. DOpMHUPOBAHNE MULICIIIHI.

VYceroitunBocTh nucnepcHbIx cucteM. Kunetnueckast yctoiuuBocTh. CeTuMEHTAalHS.

Koarynsuust kommouaHblx pacTBOpPOB. (DAaKTOPHI, BHI3BIBAIOIIME KOATYJALMIO KOJUIOMIHBIX PAacTBOPOB. B3anmHas Koarysisinus 30JIed. DJIEKTPOJIMTHAs
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KOAryJISIIIHSL.
45. Tlopor KoaryJisiuy U KoaryJupyoias crnocooHocTs atekrponuta. [Ipasuno Hlyneie — Mapau. Beibop 3¢ dhekTHBHOrO HOHA — KOAryasTopa.

Tembl 1a60pamopHbLX pabom:
JlaGopatopnast padota Ne 1. «TemnoBbie 3¢ GEKTH TPOIIECCOBY;
JlaGopatopnas padora Ne 2. «CKOPOCTh XUMHUYECKHX PEAKIIUI;
Jlaboparopnas padota Ne 3. «[IpuroroBiieHrue pacTBOPOB U YCTAHOBJICHWE UX TOYHOW KOHIICHTPALIUNY;
Jlabopatopnas padota Ne 4. «DNEKTPOTUTHYECKAS TUCCOIIHALIUSY;
Jlaboparopuas padota Ne 5. «['uaponus conei».
Jlaboparopnas padota Ne 1. «Ctpoenue aromar;
Jlaboparopras padota Ne 2. «OKHCIUTETHPHO-BOCCTAHOBUTEIIBHBIC PEAKITHIY;
JlaGopatopHnast pabota Ne 3. «DIEKTPOXUMHUYECKHE MTPOIECCHI;
Jlabopartopnast pabota Ne 4. «KoMIJIEKCHBIE COSTMHEHUS,
Jlaboparopnas pabota Ne 5. «/lucnepcHblie cucTeMbI»;
Jlabopartopnast pabota Ne 6. «Onementsl VI rpynmbiy;
Jlaboparopnas pabota Ne 7. «Onementst VI rpynmsi».

IIpumepnvie 3a0anus no memam OOMAWHUX U KOHMPONbHBIX PAOOM
Xumuueckas mepmMoOUHAMUKA.
Xumuueckasn kunemuxa.
Xumuueckoe pagnogecue.
Xumuueckue peakyuu 6 pacmeopax.
Cmpoenue amoma.
OKucaumenvbHoO-60CCMaHOBUMENbHbIE PEaKYUU.
Dnekmpoxumuueckue npoyeccyl.
Komnnekcnvie coeounenus.
. Hucnepcuvie cucmembl.

©CoNoA~WNE

1. g peakmun 2Al,03+6S 0513021y =2Al5(SO4)3(r) OIpenennTe BO3MOKHOE HAIIPaBICHHE CaMOIIPOU3BOJIBHOTO MPOTEKAHMS PEAKIIMN PH CTaHIAPTHBIX
yCIIOBMSAX U ITpu Temmeparype t=227°C, BLIYMCINTE KPUTHIECKYIO TEMIIEPATYPY (PABHOBEPOATHOCTH) M YKAKHUTE:
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a) BBIIIIC UJIX HHUKC KpHTquCKOﬁ TEMIICPATYPhI AaHHasd pE€aKlusd B IIPAMOM HAIIPABJIICHHUU CTAHOBUTCA TCPMOJUHAMUYUCCKH boiee BEPOATHA,

0) BBIIENSACTCS WM MOTJIOIIACTCS TEIUIOTA B XO/1€ PEAKLIUH;
B) IPUYUHY HallJICHHOTO U3MEHEHUS SHTPOIIHH.
TepMonnHaMuyeckue XapakTEpUCTUKH BELLIECTB

dopmyia AHP, i, | SP AGP, i,

(coctostame) | kJIK/MOIB Jox/ kJ>x/Moi1b
(monb-K)

Al,O3 -1676 51 -1582

SOy -297 248 -300

Oxn 0 205 0

Al (SOy4)3y | -3442 239 -3101

2. OHpeZIeJII/ITb Ha4YaJIbHBIC KOHICHTpAaIU UCXOAHBIX BCHICCTB U KOHCTAHTY PaBHOBECUA PCAKIIUU
4N H3(r)+502(r) = 4N02(r)+4H20(r),
€CJIM PABHOBECHBIE KOHIIEHTPAIMH PEATHPYIOIINX BEIECTB PABHBIL:

_ 3. _ 3. _ 3. _ 3
G, NH, =2,0 mone/M~; Cp, o, =2,0 mone/M”; Cp, NO, =0,4 mone/m”; Cp, H,0 =0,6 MOJIB/M".

3. BBIpa3I/ITe YCPe3 KOHOCHTPpAIUIO pEAr€HTOB KOHCTAHTBI paBHOBECHUS CIICAYIOIINUX peaKHHﬁ:
1. ANH3)+302y=2No+6H,0 ),  AH,°= -1267xIx/mous;
2. CO)+2H,=CH3OHy), AH, = +90kJIK/MOTB;
3. ZC(T)‘FOQ(F):ZCO(F), AHrO: -221x]I>x/Moub.
Vkaxure HaIlpaBJICHUEC CMCILICHU PaBHOBCCUS:
-IIpY MOBBIIIEHUHN TEMIIEPATYpPHhI, €CIINA TABIECHUE ITIOCTOSHHO;

-IIpU MOHWXXCHUU JABJICHUS, CCIIM TCMIICPATYpa NOCTOSIHHA.
Kak m3MeHuTCS KOHCTaHTa PaBHOBECHUSA Ka)K)IOfI pC€aKkuuu nmpu yKa3saHHOM U3MCHCHUHN TeMnepaTprI?

4. CocTaBUTh MOJIEKYJISIPHBIE 1 HOHHO-MOJIEKYJISIPHBIE YPAaBHEHHUSI PEAKIINI B3aUMOICHCTBHS CIEYOIIUX BEIIECTB:

Ba(N03)2 + H,SO, =
CuSO4 + KOH =
Li,SO3 + H,0 =
AICl; + H,O =
(NH4)2 CO3 + H,O =
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5. g xumuueckoro snemenTa xpoma (Ne24 B I1C) onpenenuTs:

- JIIEKTPOHHYIO (hopMyiTy;

- ceMeiicTBo (S-,p-,d-, wiu f-cemeiicTBO), K KOTOPOMY OTHOCHTCS 3TOT 3JICMEHT;

- BaJICHTHBIE 3JICKTPOHBI;

- METAJUIOM WJIM HEMETAJUIOM OH SIBIISICTCS;

- U300pa3uTh NIEKTPOHHO-TPAPUUECKYIO CXEMY Ul BAJIEHTHBIX 3JIEKTPOHOB B HOPMaJIbHOM (OCHOBHOM) COCTOSIHUU M IO HEH ONpenenuTh MUHUMAIbHYIO
CTETIeHb OKUCIICHUS JICMEHTA,

- U300pa3UTh IEKTPOHHO-TPAPUUECKYIO0 CXEMY BaJEHTHBIX JIEKTPOHOB B MAaKCUMaJIbHO BO30YKIEHHOM COCTOSIHUU U 110 HEH OINpeNesIuTh MaKCUMAIIbHYIO
CTETIeHb OKUCIICHUS JICMEHTA,

- 3anMcaTh (GOpPMYILy OKCHJA 3JEMEHTAa B MAaKCUMAJIbHOW CTENEHM OKUCIIEHUS M COOTBETCTBYIOLIETO €My IMapokcuia. /loka3aTh ¢ MOMOIIBIO YpaBHEHU
peaKImii KUCIOTHO — OCHOBHBIHM XapaKTep THAPOKCH/IA YJIEMEHTA B MAKCUMAJIBHOM CTETIEHN OKHUCIICHUSI.

6. CocTaBUTh yYpaBHEHHUS OKUCIUTEIBHO - BOCCTAHOBHUTEIBHBIX PEAKIIUiA (C BEIBOJIOM MPOIYKTOB METOIOM IEMOYEK):
Sb203 + Br, + KOH =
WO, + HNO3 + H,0 =,

7. CocTaBUTD 3JIEKTPOHHO — MOHHBIE YPAaBHEHUS JIEKTPOAHBIX IPOLECCOB (aHO U3TOTOBJIEH U3 HHEPTHOI'O MaTepHalia) U MOJIEKYJISIPHOE YpaBHEHUE peaklny,
npoxosieit nmpu snekrponuse pactBopa Fe(NOs);. Brruucnure (pakruueckoe KOIHYECTBO METallIa, MOJYYEHHOTO Ha KAaTOJe, €CIH AJIEKTPOJIN3 MPOBOANIN B
tedeHue 18 MunyT nipu cuie Toka 2,1 A. Beixon meramia rmo Toky coctaBui 55 %.

8. CocTaBbTe MOJIEKYJISIPHOE M KPAaTKO€ MOHHO — MOJIEKYJISIPHOE YpaBHEHUE peakiuii 00pa30BaHMs KOMIUIEKCHOTO COEIMHEHUS, €CJIM B KaYeCTBE MCXOAHbBIX
B34ThI pacTBOpbI Alx(SO4)3 1 NaF, a koopanHaIMOHHOE YKCIIO KOMILUIEKCOOOpa3oBaTeist paBHO 6. HamuimTe BhIpakeHHE KOHCTAHTBI YCTOWYMBOCTH KOMIUIEKCA U
BBIUHCIIUTE €€, MOJIb3YSICh TEPMOIMHAMUYECKUMH XapaKTepPUCTUKAMU HOHOB:

AG? A% -490,5 x/[x/MOmb;
AG? ve- = -277.9 xJlx/mons,;
AGY, g = "2276,4 k[K/MON.

9. Hamummre GopMysty MUIEIIBI 30715, TOJYYCHHOTO MPH MOCTEIICHHOM MPHUIMBAHUU K BoAHOMY pacTBopy comu FeCls pactBopa Na,CO3. Ykaxkure 3Hak
3apsiia KoJutouaHou yactuiel. Kakoii u3 anexrponutoB (NH;)2SO4, NaCl, Ca(NOs3),, sBnsieTcs Harboiee SKOHOMUYHBIM KOAryJasiTOPOM 3TOTO 3071517
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IIpuaoxenne 2

OueHovHbIe cpeaCTBA /1JIsl MPOBeAeHHUsI POMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTAThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CrtpyKTypHBIi
3JIEMEHT

KOMIICTCHIIN

ITnanupyemble pe3yabTaTbl 00y4eHUs

O1eHOYHBIC CPEeACTBA

OIIK-1: cnocodonocms pewiams cmanoapmmuwie 3a0a4u nPoHeccuoHanbHol 0esAmea1bHOCHU HA OCHO8E UHMOPMAUUOHHOU U OUDIUOZPAPUUECKOIl KYyTbmYPblL C
npumeHeHuem UHQOpMayuOHHO-KOMMYHUKAUUOHHBIX MEXHOI02UIL U C YUEenOM OCHOGHBIX mMPedoGaAHUIl UH(OPMAUUOHHOU HEe30naACHOCHU

3HaTe

OCHOBHble — UCMOYHUKU  UHpopmayuu U
oubnuospaghuueckue ocHogvl pabomsl ¢ yuebHOU
U HAYyHOU  JUMepamypou,  CHPA8OYHbLIMU
mamepuanamu 0Jist ROJYYeHUst OONOTHUMENbHbIX
CBeO0eHUll N0  XUMUYECKUM BONPOCAM — NpU
peuienuu CMAaHOapmuvIx 3a0a4
npogheccuoHaIbHOU OesimelbHOCIU

Hepeueub meopemuiecKux 6onpocoe o1 YCmMHbBILX OnpOoCo6 — beceo no memam u 3auema:

ok wdE

~

10.
11.

12.
13.

OCHOBBI XMMHUYECKON TEPMOJIUHAMUKH.

[IepBblil 3aKOH TEPMOAVMHAMUKH.

TemnnoBoit a¢ ekt xumuueckoi peakuuu. 3akoH I'ecca.

Pacuer tenoBoro agpexra B n300apHBIX U U30XOPHBIX YCIOBUSX.

Bropoii 3ak0H TeEpMOAMHAMUKH. DHTPOIIHS.

Pacuer m3meneHus SHTponuM B pe3ynbTare peakuuu. KauecTBEHHOE OIpeesIeHHE 3Haka
AS°.

Ouneprusa ['n66ca. Kpurepuii caMonpon3BoIbHOTO NPOTEKAHUS POIIECCOB.

Pacuer u3smeHnenus >Hepruu ['mu60ca B pe3ynabTare XMMUYECKUX peakiuil. TemneparypHbIi
MHTEPBaJl BO3MOKHOT'O IMPOTEKAHUSI XUMHUECKOHN peakluu (TeMIieparypa paBHOBEPOSITHOCTH
(xputngeckas) Typ).

3aBUCUMOCTh H3MEHEHHs »HHepruu [ubbca oOT peandbHBIX YCIOBUH OCYIECTBICHUS
XUMHAYECKHX peaKkHil (aHAIN3 SHTPONMUIHOTO ypaBHEHMS JAJIs pacyeTa U3MEHEHUS SHepruu
['u66ca peakumm).

CocTosiHHEe XMMHUECKOTO paBHOBecHs. KoHCcTaHTa paBHOBECHS.

CBs3b KOHCTAHTBI PAaBHOBECHS C U3MEHEHHEM TEPMOJMHAMUYECKUX (DYHKIIMHA B pe3yibTare
peakuuu. BnusiHue TeMneparypbl HA KOHCTaHTY PABHOBECHS.

[Tpunnun Jle-Ilarense.

CKOpOCTh XUMHUYECKON PEaKIIUU: CPEIHSS 1 MTHOBEHHAs (MCTHHHAs). 3aKOH JICUCTBUS Mace
JUIsI TOMOT€HHBIX PEAKIMIl.
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeCTBA

14.

15.

16.
17.

18.

19.

20.

21.
22.
23.
24,
25.
26.

27.
28.
29.
30.
31.

32.

3aBHCHUMOCTb CKOPOCTH XUMHUYECKON PEaKLUU OT KOHLIEHTPALUN PEareHTOB. 3aKOH ACHCTBHS
Mace Uil TOMOT€HHBIX U I'€TEPOreHHBIX peakuni. PU3M4ECKUN CMBICII KOHCTAHTBI CKOPOCTH
XUMHUYECKOHN PEaKIIHH.

Kunerrnka oOpaTuMbIX XUMHYECKUX peakiuii. Kunernueckoe ycinoBue paBHoBecHs. CBsi3b
KOHCTaHThl PAaBHOBECHSI C KOHCTAHTAaMH CKOPOCTEH IPSAMOM U 0OpaTHOM peakIuii.

Bnusiaue Temrmiepatypsl Ha CKOPOCTh XuMHu4deckor peakuuu. [Ipasuno Bant-T'odda.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW peakLUu OT TEMIIEpaTyphbl. Y paBHEHUE AppeHuyca u
€ro IPUMEHEHUE IS pPacyeTa YSHEPTrUY aKTUBALUH 110 U3BECTHOMY COOTHOILIEHUIO CKOPOCTEN
XMMHMYECKON pPEeaKLMU IIPH JBYX PAa3HBIX TEMIIEpaTypax.

AKTUBUPOBaHHBIH KOMIUIEKC. ODHEprusi akTUBallMU. OHEpreTuyeckas auarpaMma Xoja
peakiuu ¢ 00pa3oBaHUEM aKTUBHPOBAHHOTO KOMILIEKCA.

KaraimsaTtopsl 1 HX BIMSHME Ha TEPMOAMHAMHUKY PpEAKLIUU, KOHCTAHTYy CKOPOCTH H
KOHCTaHTY PaBHOBECHUS.

BnusiHue karanuzaTropa Ha SHEPTUI0 aKTUBALMK KaTalUTH4ecKoM peakuuu. CpaBHeHUE
JHEPreTUYECKUX JUarpaMM KaTaIUTUYECKON U HEKATAITUTUYECKON peaKIuil.

KaranmsaTopbl 1 KaTalUTHYECKUE CUCTEMBL. | OMOT€HHBIN M I€TEPOreHHBIN KaTalus3.
PactBopsl. CiocoObI BEIpaXXKEHUS COCTaBa PACTBOPA.

TennoBoii 3¢ (peKT pacTBOpEHUS BEIIECTB.

DNEKTPOIUTHUECKAS JUCCOLUALIHS.

PactBOpHI cr1abbIx 21eKTpoaUTOB. 3aK0H pazdasienus OcTBaIbaa.

Crynenuarass Jucconyanus Cila0bIX MHOTOOCHOBHBIX KHCIOT ¥ MHOTOKHCIIOTHBIX
OCHOBaHMM.

Peakiiuu HOHHOTO OOMEHa, peaKkIIMKi HEUTpaTu3auH.

Jucconmanus Boasl. Bogopoansiii pH u runpokcunesbiil pOH nokazareny.

Peakuuu ruaponusa cosen.

KonmuuecTBeHHbIE XapaKTePUCTUKH THIPOJIM3a: CTEMEeHb TUApoim3a h W KOHCTaHTa
ruaponuza K. Beisegure Boipakenue K, ans comu CH3COONa.

CMenieHrMe XHMMHYECKOTO PAaBHOBECHS PEAKIUU THAPOJIU3Aa B Pe3ylbTaTe H3MEHCHMS
KOHILICHTPALUX PAaCTBOPA COJIM U TEMIIEPATYPHI.

CMelleHne XUMHUYECKOro PAaBHOBECHsI PEAKIMM TMJPOJIM3a B pe3yibTaTe J00aBIECHUS B
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CTpyKTypHBIH

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OrneHOYHBIC CPEICTBA
KOMITCTCHIIHH
PEAKIIMOHHYIO CHCTEMY KHCIIOTHI U IIEI0YH (PaCCMOTPHUTE HA MPUMEPax peakIyil THIpon3a
coneit AI(NO3); 1 Na,COg).
Ymetb npUMeHsImb UCOYHUKU ungopmayuu, | IlIpumepnovie 3a0anus no memam 0OMAWHUX U KOHMPOJIbHBIX PAOOM:

oubauoepaguueckue 3HAHUSL u|1l. Xumuuecxas mepmoounamuxa.

UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLE 2. Xumuueckas KUHemuKa.

MexXHOI02UU onst npuobpemenus | 3. Xumuueckoe pasrnosecue.

OONONHUMENbHBIX C8e0eHUll no Xumuyeckum | 4. Xumuyeckue peakyuu 6 pacmeopax.

gonpocam npu ocyujecmenenuu

npogheccuoHanbHo OesimeabHOCmu

1. I[JI?I pcakuuu 2A|203(T)+6802(r)‘|‘3Oz(r):2A|2(804)3(T) OIpeaciinTe BO3MOXKHOC
HaIpaBJICHUE CaMOIIPOU3BOJIBHOTO IPOTEKAHUS PEAKLUHU NPU CTAaHAAPTHBIX YCIOBHUAX U IIPH
temrieparype t=227°C, BBIUKCIINTE KPUTHIECKYIO TEMIIEPATYPY (PABHOBEPOATHOCTH) M YKAXKHUTE:
a) BbIIIE WJIM HWXKE KPUTHYECKOM TemmepaTypbl JaHHas peakuus B MPSMOM HaIlpaBICHUU
CTaHOBUTCS TEPMOJAMHAMUYECKU OOJIee BEPOSITHA;

0) BBIENAETCS WIM MOTJIOIIAETCS TEIUIOTa B XO/1€ PEAKLIUY;
B) IPUYUHY HAlJICHHOTO U3MEHEHUS SHTPOIIUH.
TepMonnHaMHuUYeCKHE XapaKTEPUCTUKH BELLIECTB

dopmyta AHY, i, |S° AGP, i,

(cocrostnue) | xJx/Monb JIx/ kJ>x/MoIB
(Monb-K)

AlLO3( -1676 51 -1582

SOy -297 248 -300

Oz 0 205 0

Al (SO4)3¢y | -3442 239 -3101

2. OHpe,Z[CJ'II/ITB HaYaJIbHBIC KOHICHTPAINU NUCXOAHBIX BCHICCTB U KOHCTAHTY PaBHOBCCHUA
peakiuu
AN H3(r)+502(r) = 4N02(r)+4H20(r),
€CJIM PaBHOBECHBIE KOHIIEHTPAIIMH PEArupPYIOIINX BEIIECTB PABHBI:
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CTpyKTypHBIH
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeCTBA

C =2,0 MOJIB/MS; Gy, o, =2,0 MOJIL/MS; Gy, NO, =0,4 MOJIB/M3; Gy, H,0 =0,6 MOJIB/M .

P-NH,

3. BpIpazure uepe3 KOHILIEHTPALMIO PEareéHTOB KOHCTAHTHl PABHOBECHS CIEIYIOIIMX
peaKuuii:
1. 4N H3(r)+302(r):2Nz(r)+6H20(r),
2. CO(F)+2H2(F):CH3OH(F), AHrO: +90KI[)K/MOJII);
3. 2C 1 +02=2CO0y, AH = -221x]Ix/Mo7b.
VYKaxuTe HanpaBJICHUE CMEIIEHUS PAaBHOBECHUS:
-TIpY TOBBIIICHUH TEMIIEPATYPHI, €CIIH JaBJICHHE MOCTOSHHO;
-TIpU TIOHMYKEHUU JABJICHUS, €CJIM TEMIIepaTypa MOCTOSHHA.
Kak wW3MEHUTCSs KOHCTaHTa pABHOBECHUS KaXXJOM peakuu MpH YKa3aHHOM W3MEHEHUU
TeMIepaTypbl?

AH= -1 267k 1/ MOIb;

4. CocraBUTh MOJIEKYJISIpDHBIE U
B3aMMOJICHCTBHS CIIEIYIOLINX BEIIECTB:

Ba(N03)2 + H,S0O, =

CuSQO4 + KOH =

Li,SO3 + H,0 =

AICl; + H,O =

(NH4)2 CO; +H,0 =

MOHHO-MOJIEKYJISIDHBIE ~ YPAaBHEHMS  PEakLHU

Bnanets

NPaAKmu4ecKuMu
UHGOPMAYUOHHO-NOUCKOBOLI
npumMeHeHuem
UHGOPMAYUOHHO-KOMMYHUKAYUOHHBIX
MexHoI02Ull U OUbIUOSPADUUECKUX NPUEMO8

HABbIKAMU
pabomsl ¢

014 npuobpemenus O00NOHUMENbHBIX
c8e0eHUll N0 XUMUYECKUM BONPOCAM NpU
ocywjecmeneHuu npogheccuoHanvbHoll
oesimenbHOCuU

Ilpumepnuwlii nepeuens nabopamopuvix pabom:

JlabopaTtopHnas padota Ne 1. «TemioBbie 3¢ (heKThI TPOIIECCOBY;

JlaboparopHast pabota Ne 2. «CKOpOCTh XUMHUYECKHUX PEaKIIHii»;

JlaGopatopnass padota Ne 3. «IIpuroToBiieHHE pPAaCTBOPOB U YCTAHOBIICHHE
KOHIIEHTPALIUNY;

JlaGopaTtopHas padota Ne 4. «IeKTpoIUTHYECKAS] TUCCOITAAIIHS,;

JlaGopartopHas pabota Ne 5. «'uaponu3 conei».

UX TOYHOU
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeCTBA

IIK-20: cnocoon
UCC/Ie006aAHUIL U

0CHLb NPOBOOUMb IKCHEPUMEHMbL MO 3A0AHHBIM MEMOOUKAM C 00PAOOMKOI U AHAIUZOM PE3YTbMAM 08, COCABIAMb ONUCAHUS NPOBOOUMBbIX
n0020Maenueams OaHHbvle 011 COCMABIeHUA HAYYHBIX 0030p08 U NYOIUKAWUIL

3HaTh

MemoOuKu  npoeedeHus u  0oOpabomxu
Pe3VIbmamos  XUMUYECKUX —IKCNePUMEHMO8
OJ151 peuleHUsl XUMU4eCckKux 3a0ay u 00wbsaCHeHUs.
XUMUBMA NPOYECCO8;

obwue NPUHYUNLL COCMABIEHUS. ONUCAHULL
NPOBOOUMBIX XUMUUECKUX IKCHEPUMEHMO8 OISl
UCCNIe00BAHUTL XUMUYECKUX CUCTNEM, d MAaKICe
oowue nooxoovl K N0020MosKke OAHHbIX OJis
COCMABIEHUsSI HAYUHBIX 0030P06 U NYOIUKAYUTLL

Hepeuenb meopemu4ecCKux 60npocoe6 K IK3ameny:

1.

2.
3.
4

17.

18.
19.
20.

CoBpeMeHHas TeOpusi CTPOCHUSI aTOMa.

Pewenue ypasnenus Llpenunrepa muist atoma Bogopoaa. KBantosele uncia.

Ocobennoctu pemenus ypasuenus lIpeaunrepa ais MHOTOSJIEKTPOHHBIX aTOMOB.
[IpuHuun OJIHORJIEKTPOHHOI'O PUOIIKEHUS. DneKTpoHHas dhopmya.
DnexTpoHorpaduIeckas cxema.

[Tepuoanueckuii 3akon [I. V1. Mengaeneesa. [lepuoanuHocTh 31€KTPOHHON KOH(MUTYpaluu
BQJICHTHBIX 3JICKTPOHOB U METAJUTMYHOCTH, paJyca aToMa.

DHeprusi MOHU3aLMM, CPOJICTBO K DIEKTPOHY M 3JIEKTPOOTPULATEIBHOCTH B CBETE
MEePUOINYECKOTO 3aKOHA.

YcnoBue oOpa3zoBaHusl XUMUYECKON CBSI3U.

Mertoa MONEKYISIPHBIX OpOUTaICH.

MeTton BalleHTHBIX CBSI3€il.

KoBaneHnTHas cBA3b.

JloHOpHO-aKLenTopHast CBA3b.

OBP: ocHoBHbIe noHATHS U onpeaeneHus. Kiaccupukauus OBP.

OKHUCTUTENHEHO — BOCCTAHOBUTENBHBIN (JIEKTPOIHBIN ) TOTSHIIUAT.

CraHmapTHBIN 2JIE€KTPOAHBIN TOTEHIMAN. P HanpsyKeHNUsI METAILIIOB.

3aBUCUMOCTB JIEKTPOJHOTO OTEHIIMANIa OT peajbHbIX ycioBUid. YpaBHenue HepHcera.
Onpenenenne HanpaBiaeHus nporekanuss OBP. Pacuer DJIC OBP npu cranmapTHbIX U
HECTaHJAPTHBIX YCIOBUAX.

XUMUYECKUN HCTOYHHK TOKA — TaJbBAHWYECKHUN BJIEMEHT: CTPYKTYpHas CXeMma, KpaTKas
3aluCh, OKHUCIMTEIbHO — BOCCTAHOBHUTENIbHBIE TIpoliecchl Ha »snekrpogax u  IJC
rajJbBaHUYECKOTO DJIEMEHTA.

Xumuueckasi Koppo3us. 3alllUTHBIE CBOMCTBA OKCUIHBIX IJIEHOK HA MOBEPXHOCTH METAJLIOB.
DIEKTPOXUMHUYECKAsI KOPPO3HUs. DIEKTPOIHBIE TPOLIECCH] B KOPPO3UOHHOM MUKPOAJIEMEHTE.
MeTo/1bl 3a1lKU Tl METAJUIOB OT KOPPO3HH.
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeCTBA

21.

22.
23.
24,
25.
26.
27.

28.
29.
30.
31.

32.
33.
34.
35.

36.
37.

38.
39.

40.
41.

3alMTHBIE ~ MeTauIM4ecKue  MOKpbITHA. CXeMbl  3JIEKTPOXMMHYECKOH  KOppo3uu
OLIMHKOBAHHOTI'O U JIy’KEHOT'0 JKEJe3a.

DJEeKTPOIN3 PaCIUIaBOB C HHEPTHBIM aHO/IOM.

DNEKTPOIN3 PACTBOPOB C HHEPTHBIM aHOJIOM.

DJEeKTPOIN3 C AKTUBHBIM aHOZIOM.

3aKoHbI 3JIEKTpoJu3a: 3aKkoH Papajies U ciaeIcTBUE U3 Hero. Beixoa 1o Toky.
KommniekcHble coernenus. OCHOBBI KOOpAMHALMOHHON Teopun BepHuepa.

Jucconmanusi KOMIUIEKCHBIX COEIMHEHMM B pacrtBope. KoHCTaHTa HECTOMKOCTH H
KOHCTaHTa yCTONYMBOCTH.

XUMHUYECKUE peaKIiu 00pa30oBaHusl KOMIJICKCHBIX COSMHEHUH B paCTBOPax.
DnexkTpocTaTHyecKasi TeopHusi 00pa30BaHUs XUMUYECKOH CBA3H B KOMILIEKCAX.
O0pa3oBaHrEe XUMHYECKOH CBS3H B KOMILIEKCAX COTJIACHO METOJY BaJICHTHBIX CBSI3EH.
Hucnepcubsle cuctembl. Kiaccudukamus aucnepcHblx cucteM. CrnocoObl MoTydeHHs
JICTIEPCHBIX CHCTEM.

Komnouausie pactBopbl. OCOOEHHOCTH MEIKOPA3ApOO0IEHHOTO COCTOSIHUS BEIIECTBA.
CrpoeHue KOJUIOUIHBIX YaCTHII.

OO0pa3oBaHue KOJUIOMIHBIX PACTBOPOB B XUMHUECKUX peakuusix. PopMUpOBaHUE MULIEILIBI.
DNEeKTPOKMHETUIECKUH TIOTEHIIUAN. DIEKTPHUECKUE CBONCTBA KOJUIOUTHBIX PACTBOPOB.
ArperaTuBHast yCTOMYUBOCTH KOJUIOMIHBIX CUCTeM. [IpHUnHBI arperaTUBHON yCTOHUMBOCTH
TMO0(QOOHBIX U TUOPHUIBHBIX KOJJIOU]IOB.

YcroitunBocTh AucniepcHbIX cucteM. Kunetnueckas ycroitunBocts. CeluMeHTaLus.
Koarynsimusi KOJUTOMIHBIX pacTBOPOB. DaKTOPHI, BBHI3BIBAIOIINE KOATYIISIIIHIO KOJUTOHMTHBIX
pacTBOpoB. B3anMHas koaryssiius 3051ei. DIeKTPONIUTHAS KOaryJsusl.

[Topor koarymsiuuu W Koaryjiaupytomas crnocoObHocTs anekrponuta. [Ipasuno Hlyneue —
I'apnu. Bei6op 3¢ hekTuBHOrO HOHA — KOAryasTopa.

OO61mas xapakTepuCcTUKa S-3JI€MEHTOB.

OO1m1ast XxapaKTEepUCTHKA P-3JIE€MEHTOB.

OO01ast XapakTepuCTHKa 0-3JIEMEHTOB.

YMmeTn

npoeodumb XUMU4YecKue 9KCnepumernmeal,

Hpumepﬂble 3A0aHUS NO MEMAM OOMAUIHUX U Koumpwzbnblxpaﬁom:
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeCTBA

obpabamuvleamy, 0bobwams u
AHATU3UPOBAMb  UX  pe3yabmamsl  Ons
peuteHuss XUMU4eCcKux 3a0a4 U O0ObSCHEeHUs.
XUMUBMA NPOYECCO8;

coCmaensimo ONUCAHUS nPOBOOUMBLX
XUMUYECKUX IKCNEPUMEHNO8 onst
UCCe008AHUL XUMUYECKUX CUCEM, d MAKICe
npumenams 00wue nooxoobl K NOO20MOBKe
OAHHBIX OJIS1 COCMABIEHUS HAYYHbIX 0030P08 U
nyonuxayul

1. Ctpoenue aToma.
2. OKUCIHTETHHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH.
3. DIEeKTpOXMMHYECKHE TTPOLIECCHI.
4. KOMIIIEKCHBIC COSIUHCHUS.
5. JlucnepcHbIe CHCTEMBI.

1. s xumuueckoro snemenTa xpoma (Ne24 B I1C) onpenenuTs:

- IJICKTPOHHYIO popMyITy;

- ceMeicTBo (S-,p-,d-, mu f-cemMeiicTBO), K KOTOPOMY OTHOCHUTCSI STOT JIEMEHT;

- BJICHTHBIC AJICKTPOHBI;

- METAJIJIOM WJIM HEMETAJIJIOM OH SIBJISIETCS;

- “300pa3uTh INEKTPOHHO-TPAPHUUECKYIO CXEeMy IJisi BAJICHTHBIX DJIEKTPOHOB B HOPMAJIbHOM
(OCHOBHOM) COCTOSIHMH U IO HEW OMpeAeTuTh MUHUMAIIbHYIO CTETIEHb OKUCIICHUS JIEMEHTA;

- W300pa3uTh JJIEKTPOHHO-TPAPUYECKYI0 CXEMYy BaJCHTHBIX JJEKTPOHOB B MaKCHUMaIbHO
BO30Y>KJICHHOM COCTOSIHMH U 10 HEl OMpPeIeIUuTh MaKCUMAIIbHYIO CTETIEHb OKHCIICHUS DJIEMEHTa;
- 3amucath (GOpMyTy OKCHAAa OJJeMEHTa B MAaKCHMAaJbHOW CTENEHU OKHUCICHHUS U
COOTBETCTBYIOIIETO €My THApoKcuaa. Jloka3arh ¢ TOMOIIBIO YPAaBHEHHUM pEeaKUui KUCIOTHO —
OCHOBHBIN XapakTep TUAPOKCHAA dJIEMEHTa B MAKCUMAIBHOM CTETICHN OKUCIICHHUSI.

2. CocTaBUTh ypaBHEHUS OKHCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEaKIIHi (C BBIBOJOM ITPOTYKTOB
METOJIOM II€TIOYEK):

Sb,03 + Br, + KOH =

WO, + HNO3 + H,0 =,

3. CocTaBUTH AIEKTPOHHO — HOHHBIE YPABHEHUS dJEKTPOHBIX MPOIECCOB (aHO M3TOTOBJICH U3
WHEPTHOTO MaTepuaia) U MOJICKYJSIPHOE YPAaBHEHHUE PEAaKIIUU, MPOXOSAIICH TMPH AICKTPOIU3E
pactBopa Fe(NOj3);. Beruuciute akTruueckoe KOJIMYECTBO METallIa, MOJYyYeHHOTO Ha KaToJe,
€CJIY DJIEKTPOJIM3 TPOBOAMIIM B TeueHue 18 MUHYT nipu cuie Toka 2,1 A. Beixoa meTtasmia no Toky
cocraBui 55 %.
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CTpyKTypHBIH

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHbIe CPECTBA
KOMITCTCHIIHH

4. CocraBbTe MOJICKYJISIPHOE W KpaTKO€ HOHHO — MOJEKYISIPHOE YpaBHEHUE pPEaKIHui
00pa30oBaHMUsl KOMIUIEKCHOTO COCIMHEHHUS, €CIM B KA4eCTBE HCXOAHBIX B3ATHI PaCTBOPHI
Aly(SO4); u NaF, a KoOpaIuHAIIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTenas paBHO 6. Hamuimre
BBIPQ)KEHUE KOHCTAHTHI ~ yCTOWYMBOCTH KOMIUIEKCA M BBIYUCIUTE €€, IMOJb3YsCh
TEPMOJIMHAMHYECKUMH XapaKTEePUCTHKAMUA UOHOB:

AG?, ao = ~490,5 kJLK/Mon;

0

AGy, . =-277,9 kJlx/mMons;

AG? , , = -2276,4 xJ1>/MOb.
[AIFg]
5. Hanmmute hopMyIity MUATIEIITBI 307151, TIOJTY9E€HHOTO IPH MOCTENIEHHOM TPHIIMBAHUH K BOJHOMY
pactBopy conu FeCl; pactBopa NayCOs. Ykaxkute 3HaK 3apsija KOIOUIHOM yacTuibl. Kakoit u3
anektpoiutoB (NH4)2SO4, NaCl, Ca(NOs3),, sBnsercs Hanbosiee SJKOHOMHYHBIM KOAryIsITOPOM
9TOTO 3071517
Brnaners NPAKMU4ecKUMU HABbIKAMU NPOBEOeHUs,

0bpabomku, 06006ueHUs U aHalu3a
Pe3VIbmamos XUMU4eCcKux SKCNepuUMeHnos
0J151 peteHust XUMU4eCKUX 3a0ay u 00vbsACHeHUs
XUMUBMA NPOYECCO8;

npuemMamu cocmagienus ONUCAHuUll
NPOBOOUMBLX XUMUYECKUX IKCNEPUMEHMO8 OIS
UCCe008AHULL XUMUYECKUX CUCEM, d MAKNCe
HABLIKAMU NPUMEHEHUSL 0OUUX NOOX0008 K
Nn0020Mo8Ke OAHHBIX 0I5l COCMABICHUS
HAYYHBIX 0030p08 U NYOIUKAYULL

Ilpumepnbwlii nepeuens nabopamopuvix pabom:

JlabopaTtopHas padota Ne 1. «CtpoeHue atomay;

JIaGoparophas padota Ne 2. «OKHCIUTENTEHO-BOCCTAHOBUTENIBHBIE PEAKLIUN;
JlabopaTtopHas padota Ne 3. « DIEKTPOXHUMHYECKHE TTPOILIECCHI»;
JIaGoparophas pabota Ne 4. «KoMIIJIeKCHbIE COeTMHEHUS;

JlaGopaTtopHas pabota Ne 5. «JlucniepcHbIe CUCTEMBIY;

JlaGoparopnas padota Ne 6. «dnemenTs! VI rpymnms»;

JlabopaTtopHnas padota Ne 7. «nements! VII rpymmbn.
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0) Ilopsinoxk mpoBeAeHUs] NMPOMEKYTOYHOM aTTeCTAIlMU, NMOKA3aTeJId M KPUTePUHU
OlLleHUBAHUS:

[IpomexxyTouHasi arrecTanus IO JTUCHHUIUIMHE «XUMHUS» BKIIOYAET TEOPETUYECKHE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHSI O0YUYAIOUIUMUCS 3HAHUN, U MPAKTUYECKUE
3aJJaHMsl, BBISIBIIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOAUTCS B opme
JK3aMeHa, 3a4eTa U B (popMe BBIIIOJHEHUS U 3aIIUThI TaOOPaTOPHBIX padoT.

3ayer MO JAaHHOW AMCHMIUIMHE MPOBOAMUTCS B YCTHOM (pOpME MO 3a4E€THBIM BOIPOCAM U
pe3ysbTaTaM cllayu J1ab0paToOpHbBIX, JOMAITHUX U KOHTPOJIbHBIX PadoT.

IMoxa3aTe1u U KPUTEPUHU OLIeHUBAHUS 3a4eTa:

- 17151 IOJTYYEHUS «3a4menoy 1o JUCHUILTUHE 00y4aroUIuiics JOKEH M0Ka3aTh 3HAHUS Ha
YPOBHE BOCIIPOM3BEICHHUA M OOBSCHEHUs MH(POPMAIK, UHTEIUICKTyalbHbIE HABBIKM PELICHUS
IIPOCTHIX 3a7a4;

- 17151 IOJTYYCHHS («He3aumenoy 10 TUCIUTUTMHE 00yJaroUIuiics He MOXKET MOKa3aTh 3HAHUS
HAa YpPOBHE BOCHpOM3BEeNEHHUS U OObscHeHuss uHPOpMalMU, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHbIC HAaBBIKU PEIICHUS IMMPOCTHIX 3a/ad.

JK3aMeH [0 JaHHOW AMCUMILUIMHE MPOBOAMUTCS B YCTHOHM (hopMme Mo SK3aMEeHAIMOHHBIM
OuneraM, KaXIblii U3 KOTOPBIX BKIFOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO NMPAKTUYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLleHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 6aioB) — 00yYaromMiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBHINONHSET MPAKTUYECKUE 3aJaHus, CBOOOJHO OINEpPUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX MOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 6amia) — o0y4aromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHEHUS IIPU aHATUTHUECKUX ONEPALIUX, IEPEHOCE
3HAHUH U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLEHKY «YyAOBJETBOPUTEJbHO» (3 Oamia) — oOyyaromuiics IeMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMH: B XOJI€ KOHTPOJBHBIX MEpOTPHSTHIA
JIOMYCKAIOTCS OLIMOKM, MPOSIBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
00y4aromuicsl WCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUH 3HAHUAMHU U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «HeYy/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yyarouuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MarepHaja, JOMYyCKaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
M0Ka3aTh MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIPOM3BEINCHHS W OOBSCHEHHS HWHQPOpPMAINMH, HE MOXKET I0Ka3aTb
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.
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