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1. HEJIX U 3AJAYN OCBOEHM A JUCIIUITJIMHbI

Ieap n3yyeHus IMCHUIIHHBI:

- IPEI0CTaBUTh CTYACHTY COBOKYITHOCTh XMMMUYECKHX 3HaHUH, COOTBETCTBYIOIIUX YPOBHIO 00pa3oBa-
HUS CIELMAIIUCTA 110 COOTBETCTBYIOLEMY HAIIPABJIEHUIO ITOATOTOBKH;

- COOOIIUTh CTYAEHTY CBEICHMs O HauboJiee 3HAUMMbIX XUMUYECKUX 3HAHUSX, IPUOOPETEHHBIX Yello-
BEYECTBOM Ha COBPEMEHHOM 3Tall€ €ro pa3BUTHUS, U 3HAUEHUN HAYKU XUMHUU B KU3HU U IPAKTUUECKON
JeSITEIbHOCTH YENIOBEKa,

- JaTh IIPEJCTABICHUS O MHOTOOOpa3uu XMMUYECKUX BELIECTB, MX CUCTEMAaTHKe, CTPOEHUH, CBOMCTBAX
BELIECTB U 3aKOHOMEPHOCTSX UX MPEBpAILEHUH.

3anaum u3ydeHus AUCHUIIHHBI:

- J1aTb COBPEMEHHBIE IIPEICTABIICHUS O CTPOCHUM BEIIECTBA, O 3aBUCUMOCTU CTPOEHUS U CBOMCTB Be-
LIECTB OT IOJIOKEHUS COCTABILAIOIINX UX 3JIEMEHTOB B lleproaudeckon cucreMe XUMUYECKUX IEMEH-
toB /.. MenneneeBa, OT cocTaBa U CTPOCHHUS;

- JIaTh NPEICTaBICHUE O KMHETUYECKOM M TEPMOJMHAMMYECKOM ITOAXOAAX IPU HU3YYEHUU HPUPOJBI
XUMHUYECKUX PEAKIMM, OMMCAaHUN XUMHUYECKUX MpoueccoB. [[puMeHNUTh TEpMOIMHAMUYECKUI u
KMHETHUYECKUM METOIbI JIsl OOBSICHEHUS 3aBUCMOCTH CKOPOCTU XUMUYECKON pEeaKIIMi U XUMUYECKOTO
paBHOBECHUs OT PA3IUYHBIX (PAKTOPOB.

- OOBSICHUTH 3aBUCHMOCTBH CBOMCTB BEIIECTB OT MPUPOABI XUMUYECKOH CBS3M (MOHHOM, KOBAaJCHTHOM,
METaJNTMYECKOM ),

- JJaTh HABBIKM 0E30MACHON pabOThl ¢ XMMUYECKHMMHU BEIIECTBAMH, C(HOPMUPOBATH MPEACTABICHUS O
MOCTaHOBKE U BBIMOJIHEHUH (PU3UKO-XUMUYECKOTO HKCIIEPUMEHTA;

- BBIpAa0OTaTh HABBIKM CAMOCTOSATEIBHOTO MOMCKAa XUMHUECKOW MH(OPMAIMH C MCIIOIH30BAHUEM pa3-
JIMYHBIX WH(OPMAIIMOHHBIX HCTOYHUKOB (Hay4YHO-TIONMYJISIPHBIX U3/IaHUI, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcos Internet);

- Pa3BUTh HABBIKM CHCTEMHOTO MOAX0/1a K PEIICHUI0 YUeOHbBIX 3a/1a4 Ha IPUMEPE OCBOCHUS JUCIIUILIH-
HBI,

- 1ath 0a30Bble 3HAHUS HEOOXOIUMBIE JIJISl U3YUYEHHUS CIICUUATbHBIX AUCLIUILIINH, a TAKXKe AJIS UCHOIb-
30BaHUs MPUOOPETEHHBIX XUMUYECKUX 3HAHUN B JTAJTbHEHIIICH IPAKTUYECKOM S TEIIbHOCTH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA3SOBATEJILHOM ITPOT'PAMMBI (1aee
- OII)

JNucturnnuHa «XuMUs» pealn3yeTcs B paMKax 00s3aTelbHONM YacTH, (GopMupyemoit
y4aCTHUKaMH 00pa30BaTENIbHBIX OTHOIIEHUN, U OTHOCUTCSI K €CTECTBEHHOHAYYHOMY MOTYJIIO.

JIns u3ydeHus JUCUUIUIMHBI HEOOXOJMMBI 3HAHHS, YMEHHS W HaBBIKH, COPMHUPOBAHHBIE Y
00yJaromuxcsi B pe3y/IbTaTe OCBOCHUS IUCIHUILTMH 00IIasi, HEOpraHMYeCKasi U OpraHuvecKass XUMus,
¢du3mKa, MaTeMaTHKa B 00beMe CPEIHEH IIKOIBI.

3HaHMe XUMHUH (OPMHUPYET OOIIYI0 MHKEHEPHYIO KYJIbTYpY CHEIHAINCTA, 1aeT BO3MOXKHOCTb
riy0ske MOHUMATH JIF0ObIe TEXHOJIOTHYECKHE U SKOJIOTHYecKHe mporecchl. Kype xumun siBisercs Oa-
301 JIJIs1 M3YYEHHS psijia 00111e00pa30BaTENbHBIX U OOMIETEXHUYECKUX TUCIUILINH.

Jucuunnuua n3yvaercs Ha [ kypce B [ u I cemecrtpax.

3. IEPEYEHb IVIAHUPYEMBIX PE3YJbBTATOB OBYYEHHUS MO JUCHMUILIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMHU PE3YJBTATAMHU OCBOEHUSA OBPA3OBA-
TEJIbHOM ITPOT' PAMMBbBI

B PE3YIbTATC OCBOCHUA OIl1 o6yqa}om1/11?1051 JOJIKCH OBJIAACTL CICAYIOIIUMHA PE3YyJIbTaTaMU 06y‘-ICHI/I$I
IO JUCHUIIJIINHE!

Koa xomme- HaumeHoBaHue Koa n HauMeHOBaHHMe HHIAUKATOPA A0CTHKEHHUS KOM-
TeHIHH KOMIEeTeHIHH NeTeHIUH
OIlK-1 Cnoco0en ucnoib3o- | 3-OIIK-1 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX




BaTb 0a30BbIE 3HAHUS
€CTECTBCHHOHAYYHBIX
JTUCITUTLIIMH B TIPO-
(deccruoHaIbHOM Jes-
TEIHHOCTH, IPUME-
HATH METO/bLI MaTEMa-
THYECKOI'0 aHAJIM3a U
MOJICJTUPOBAHUS, TE€O-
PETHYECKOTO U IKCIIe-
PUMEHTAJILHOTO HC-
CICAOBAHMS

JTUCITUTUIMH B IPO(ECCUOHATLHOU e TEIbHOCTH, METO-
JIbl MAaTEMaTHYECKOTO aHAIM3a U MOJICITMPOBAHUS, TEOpe-
TUYECKOTr0 U SKCIIEPUMEHTAIIBHOTO

HCCIIEA0BaHUS

V-OIIK-1 YMeTh HCII0JIL30BaTh OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX JUCIUIUIMH B TPO(HEeCCUOHATBLHOM /e -
TEJIBbHOCTH, IPUMEHSITh METO/Ibl MATEMaTUYECKOTO aHa-
JIM3a U MOJICITMPOBAHUS, TEOPETHUECKOTO B SKCIIEPHUMEH-
TAJILHOI'O UCCIICIOBAHUS

B-OIIK-1 Bnagets HaBBIKAaMHU HUCIIOJIb30BaHUS OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX JUCIUIUINH B podeccu-
OHAJIBHOU JEATEILHOCTH, IPUMEHEHHSI METOJIOB MaTeMa-
TUYECKOTr0 aHAJIM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO
1 DKCIIEPUMEHTAJILHOTO UCCIICIOBAHMS

VKE-1

Cnoco0OeH UCI0Ib30-
BaTh 3HAHUS €CTe-
CTBCHHOHay‘-IHBIX
JUCLUIUIAH, IIPHME-
HATH MCTObBI MaTCMa-
TUYECKOI0 aHaIu3a U
MO/ICIIMPOBAHUSI, TEO-
PETHYECKOTO M DKCIIC-
pI/IMeHTaJII)HOFO Huc-
CJIEI0BAHMS B I10-
CTABJICHHBIX 3aJa4yax

3-YKE-1 3HaTh: OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCUHUILIMH, METOJIbI MAaTEMAaTUYECKOTO aHAIN3a U MOJIe-
JUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO HUC-
CJI€I0BAHUS

V-VYKE-1 ymeTh: uCnoyib30BaTh MaTEMAaTUYECKUE METO-
JIbl B TEXHUUYECKHUX MTPUIIOKEHUAX, PACCUUTHIBATH OCHOB-
HBIE YMCJIOBBIE XapaKTEPUCTUKU CIIy4YalHbIX BEJIUYUH,
pemaTb OCHOBHBIE 33/1a4U MaTEMaTUYECKON CTaTUCTUKY;
pelaTh TUIOBbIE paCUETHHIE 331a4U

B-VKE-1 Bnagets: MeTogaMu MaTeMaTHYECKOTO aHAIN3a
Y MOJICJIMPOBAHUS; METOAAMU PEILECHUs 3a/1a4 aHAIU3a U
pacuera XapakTepUCTUK (PU3NUYECKUX CUCTEM, OCHOBHBI-
MU IIpHEMaMu 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX,
METOJIaMU pabOThI ¢ MPUKIAIHBIMH IPOTPAMMHBIMU
IPOJYKTaMHU

4. BOCIUTATEJBbHBIN MOTEHIUAJ JTUCIUILIUHBI

Hanpagie- 3agaun BocnuTanus (Kox) BocnurareabHbIH MOTEHINA JUCHUILINH
HHUe/eJn BOCIH-
TaHUA
IK0JI0rH4YecKoe — (hopmupoBanue OepeKHOTO Hcnonp3oBaHue BOCIIMTATENLHOIO OTEHIIAATIA
BOCIIUTAaHHUE OTHOIIICHHUA K npnpone H Opr- JAUCHUITIINH FYMaHI/ITapHOFO, eCTeCTBCHHOHay‘{HO-

xatoiei cpene (B9)

ro 1 oouenpodeccuoHaIbHOr0 MOTyIeH:

- pa3BUTHE IKOJIOTUYECKOM KYJIBTYPBI YEPE3
y4eOHBIE 3a/JaHNs HCCIIEI0BATEIbCKOTO XapaKTe-
pa, MOJATrOTOBKY pedeparos, TOKIAI0B, IPE3CHTA-
I, 5cce, HayIHO-00pa30BaTEIbHBIX MPOSKTOB
9KOJIOTMYECKOW HAMPaBICHHOCTH;

- COAICHCTBHE Pa3BUTHIO YKOJOTUYECKOTO MBIIILIe-
HUS 4EPE3 U3YUCHUC HOCHG}ICTBI/Iﬁ BJIWSHUA YCJI0-
BEKa Ha OKPY’KAOLIYIO Cpeay.




NuTennekryaiab- | - GOpMUPOBAHHE KYIbTYPHI Hcnonp30BaHre BOCIUTATENBHOTO MTOTEHLIMANA
HOe BOCIIMTaHWe |yMcTBeHHOro Tpynaa (B11) JUCLUIUIMH T'YMaHUTApHOI0, €CTECTBEHHOHAYYHO-
ro, o0mmenpodeccCHoHaATBLHOTO U PpodhecCHoHab-
HOTO MOZYJS 711 JOPMUPOBAHUS KYJIBTYPHI yM-
CTBEHHOTO TPYJa MOCPEICTBOM BOBJICUCHHUSI CTY-
JIEHTOB B yueOHbIE UCCIIEJOBATEIbCKUE 3aJaHUS,
KypcOBbIe pabOThI U Ap.

Ipodeccuonann- |- popmupoBanue rirybokoro 1. Ucnionp3oBaHre BOCIUTATEIILHOTO MMOTEHIIMAA
HOe U TPY/A0BOe MOHMMAHUA COLIMAILHOM PO | AMCLMILIIMH €CTeCTBEHHOHAYYHOT'O U O0IIepo-
BOCIIMTAHHE npodeccuu, MO3UTUBHOM U aK- | (HeCCUOHATBLHOTO MOIYJIS JIJIS:

TUBHOW YCTAaHOBKU Ha LIEHHOCTH |- (JOPMHUPOBAHUS TO3UTUBHOI'O OTHOLIEHHUS K
M30paHHOH CIIENUAILHOCTH, OT- |Mpodeccun HHKeHepa (KOHCTPYKTOpa, TEXHOJIO-

BETCTBEHHOT'O OTHOLICHUS K ra), HOHMUMaHUs €€ COUAIIbHON 3HAUUMOCTH U
pohecCHOHANIBHON e TENIbHO- | POJIM B 00ILECTBE, CTPEMIIEHHUS CJI€10BaTh HOpMam
ctu, Tpyay (B14) po)eCCHOHAIBHON ATUKH ITOCPEICTBOM KOH-

TEKCTHOTO OOYYEHHsI, pEIICHUS PAKTHKO-
OPUCHTHUPOBAHHBIX CUTYAIIHOHHBIX 33]1ay;

- (hopmupoBaHUS YCTOMYUBOTO MHTEPECA K TIPO-
(heccHoHaIbHOM IEeATEILHOCTH, CIOCOOHOCTH
KPUTHYCCKU, CAMOCTOATCIIBHO MBICIIUTDL, IIOHU-
MaTh 3HAYMMOCTbh MPO(ECCHU TTOCPEICTBOM OCO-
3HAHHOI'O BI)I60pa TEMATUKH IPOCKTOB, BBITIOJIHEC-
HUS IPOCKTOB C MOCIICAYOIIEH MyOIMyHON TIpe-
3E€HTAIMel pe3yabTaToB, B TOM YHCIe 000CHOBA-
HUEM UX COLMAIBHON U MPAKTUYECKOI 3HAYMMO-
CTH;

- (hopMuUpOBaHMS HABBIKOB KOMaHHON pabOThI, B
TOM YHUCJIC pCaIn3allun PA3JIMYHBIX ITPOCKTHBIX
poneii (Tuaep, UCTIONHUTENb, aHATUTUK U TIp.) TIO-
CpE€ACTBOM BBIITOJTHCHHA COBMECTHBIX ITPOCKTOB.
2. Ucnonb30BaHKe BOCIUTATEIHLHOTO MTOTEHIIAAA
JUCHUITIINHBI «IDKOHOMHYECKHUE U IIpaBOBLIC OC-
HOBBI MEAUIIMHCKON JESITETbHOCTUY, « IKOHOMH-
YECKHUE M MPABOBBIC OCHOBHI MPOPECCHOHATBHON
JESTENIbHOCTHY, «YIpaBlIeHNE, OpTaHu3alus U
TUTAHUPOBAHKE TIPOU3BOJICTBAY M JIP. JUISL:

- (hopmupoBaHUST HABBIKOB CUCTEMHOT'O BUJCHUS
POJIU ¥ 3HAUMMOCTH BBIOpaHHOM Mpogdeccuu B co-
[[UATBHO-DPKOHOMUYECKIX OTHOIICHUSIX uepe3
KOHTEKCTHOE 00yUueHune

5. OFBEM M CHUIIVIMHBI B 3AYETHBIX EJIJMHUIAX C YKAZAHUEM KOJIMYECTBA
AKAJIEMHNYECKHUX YACOB, BBIAEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYA-
FOIUXCSA C NPENOJABATEJIEM (ITO BUJAM 3AHATHA) U HA CAMOCTOSTEJIb-
HYIO PABOTY OBYYUYAIOIIIUXCA

®opma 00yueHHs (BHOCSATCS JaHHBIE 110 peaTn3y-
eMbIM (popmam)
Ounasn 3aounas
Cemectp Kypc

Bun pa6orsl




Nel | Ne2 | Beero | Nel | Ne

Koan4yecTBO 4acoB HA BUJ paﬁoTbI:

KonrtakTHas padora ody4yarommxcs ¢
npenojaaBarejiemM
AyIUTOpHBIE 3aHATHS (6ce20) 36 48 80 - -
B Tom unciie:
Jlexyuu 16 16 32 - -
npaKmuyecKue 3aHsamusl - 16 16 - -
J1a60pamopHvle 3aHAMUSL 16 16 32 - -
IIpomeskyTOUHAs aTTECTAMS
B Tom unciie:
3auem - -
9K3aAMeH - 36 36
CamocrosiTesibHasA padoTa 00y4aKIIUXCS 40 24 64
(6cezo)
Bcero (uachr): 72 108 180 - -
Bcero (3aueTHble eTMHHIIBI): 2 3 7 - -

\ Bcero




6. COAEP) KAHUE IUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JE-
JIAM) C YKABAHHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHX
YACOB U BUIOB YUYEBHBIX 3AHATUI

6.1. Pazoenvt Oucyuniunol U mpyooemKoCHib HO 6UOAM YUEOHBIX 3AHAMULL
(6 akademuuecKux 4acax)

Ne | HaumenoBanue pasae- | OOmasn Bujbl yueOHbIX 3aHATHH, BKJIIO- | Dopmbl Te-
n/n |Ja/TeMbl JUCUMILUIMHBI | TPYA0EM- yasi CaMOCTOSITEJIbHYI0O padoTy | Kyliero KoH-
KOCTh Bce- | 00y4aromuxcsi 4 TPYA0OEMKOCTh | TPOJisi ycle-
ro (6 uacax) Bae-MOCTH
(6 uacax) | AyauTopHble y4eOHbIE 3a-
HATHUSA
Jex | Cew/Mp | Jag | CPO
1. Pa3zgen 1. OcHOBHEIE 13 1 1 3 9
NOHSITUSI B XMMHH
2. Pa3nen 2. CtpoeHue 26 4 1 - 10
BelllecTBA U XUMHUYe-
cKas CBA3b
2.1. |Crpoenue aToma 8 2 - - 3
2.2. |llepuoaudeckuii 3aKOH U 2 1 - - 3
nepuoaANYecKas cuctema
XUMHYECKHUX 3JIEMEHTOB
J.N. Menneneena.
2.3  |Xumuueckas CBA3b U 11 2 1 - 2
MEXXMOJIEKYJIIpHBIE B3a-
UMOJEHCTBUS
2.4 Crtpoenue BelecTsa u 3 2 - - 2
€ro arperaTHoe cocTosi-
HUE
3. Paspgen 3. XumMnueckas 26 4 2 6 9
KHHETHKA U XUMHYe-
CKOe pPaBHOBECHE
3.1. |Xumnueckast KHHETHKA 14 2 1 4 4 NunuBuny-
3.2. | XuMHYecKoe paBHOBECHE 12 2 1 2 5 |anbHBIE 3a1a-
HUS IO TEMaM
paznena
Bomnpoce! un-
JTBUIYATBHO-
ro JOMAaIITHETOo
3aJlaHus 10
paznenam 1-3.
Kosnoksuym.
4. Paznen 4. PacTtBopbl 48 9 2 10 9
4.1. |PactBopbl. O0mue CBOM- 6 1 1 - 4 NunuBuny-
CTBa pacTBOPOB. aJIbHBIE 3a/1a-
4.2  |UcTHHHBIE PacTBOPBHI. 42 8 1 10 5 |Hud o TeMam
O6ume cBoiicTBa pac- paznena
TBOPOB AJIEKTPOJIUTOB. Bomnpocsr nH-
PaBHOBecHs B BOJIHBIX TUBUAYAIbHO-
pacTBOpax AJIEKTPOJIUTOB ro JOMAaITHEro
3aJlaHus 0
paznenam 1-3.
Komnoksuym.




Pa3znea 5. OcHOBEI XH-
MHUYeCKOil TepMOIUHA-
MHKH

35 ) 3 4

5.1

OCHOBHBIC TIOHATHUS U
OMpCACIICHUA XUMHUUC-
CKOM TEPMOIAWMHAMUKHN.

5.2.

TepMoxuMmus.

17 2 1 4

5.3.

Camonpou3BoJIbHbBIE U
HECaMOIIPOU3BOJIbLHBIC
nporeccel. Kpurepun
paBHOBECHSI U HaIpaBJie-
HUS CaMOIIPOU3BOJIBHOTO
IPOTEKaHUS IIPOIIECCOB.

13 2 2 -

NunuBuny-
aJIbHBIE 3a/1a-
HUS IO TEMaM
paznena 4.
Bomnpoce! un-
JUBUJTyaJIbHO-
ro JOMaIIHero
3a/1aHusl 10
pazaeny 4.
Komnoksuym.

Pa3zgen 6. OcHOBBI
IJIEKTPOXHUMHH

35 3 3 6

10

6.1.

OKHUCITUTENBHO-
BOCCTaHOBHUTEIIbHBIC pe-
aKIMH B PacTBOpax.

13 2 1 3

6.2.

DIEKTPOXUMHUYECKUE
TPOIIECCHI

13 1 1 3

6.3.

Koppo3zus merannos u
METO/IbI 3aIIUTHI OT KOP-
po3uu.

Paznen 7. IlucnepcHbie
cucrembl. KoJlsionaHbie
PacTBOpBHI.

33 3 2 3

7.1.

JlucniepcHble CHCTEMBI.

7.2.

KomnonHaeie pacTBOpHI.
OcobeHHOCTH CBOUCTB
BBICOKO/ICIIEPCHBIX CH-
CTEM.

30 2 2 3

NunuBuny-
aJIbHBIC 3a/a-
HUS 110 TeMaM
paszzaena

10.

HUTOI'O no
IJIHHE):

AUCI M-

216 + 36 32 16 32
(KOHTpOIIB)

64

Ipum.: Jlex — nexyuu, Ilp — npakmuueckue 3anamus /cemunapwl, Jlab — nabopamopuvie 3auamus,
CPO — camocmoamenvras paboma odyuanowuxcs

4.2. Cooeporcanue oucyuniunsl, CmpyKmypupoeanHnoe no pazoenam (memam)

Jlexyuonnwiit Kypc

MHUHU

Conep:xanue
e HaumenoBanme pasjaeina
) /TeMBbl TMCUUIJIHHBI
1. Pasznen 1. OcHOBHEBIE IOHATHA B XUMHUH
1.1. |OcHoBHbIe TOHATHS B XU- |CocTaB aToMa. DneMeHTapHbIe YacTullbl. CoCcTaB sapa aToMma.

Xumunueckuii s3neMeHT. M3otonbl. Monbl. OCHOBBI aTOMHO-
MOJIEKYJISIPHOTO y4eHHsl. Macca aToMOB. ATOMHasl €IMHULA
Maccel. OTHOCUTENBHAS aTOMHAas Macca. Macca mosiekyit. OTHO-
cuTelbHas MoJleKyisipHas Macca. KonnuectBo Bemectsa. Modb.
Yucno ABoranpo. Monspaas Mmacca. Monsipublit 066éM. OCHOB-
HbIE CTEXMOMETPUUYECKUE 3aKOHBI XUMHUH. 3aKOH COXPaHEHUS
Macchl. 3aKOH MOCTOSTHCTBA COCTaBa. 3aKOH MPOCTHIX 00bEMHBIX
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OTHOLIEHHUH. 3aKOH COXPAHEHHUS SHEPTUH. 3aKOHBI Ta30BOI0O CO-
cTosiHUA. Xumudeckue peakiuu. Knaccupukanus XuMHuecKux
peakuuii. Pacu€THble 3a/1aun HA MIOHITUE MOJIb, TA30BbIE 3aKO0-
HBI, 10 YPAaBHEHUSAM XUMHYECKHX PEAKIIMMH.

Pa3nen 2. CTpoenne Bele

CTBA U XUMHNYECKasd CBA3b

Ctpoenue aToma

Mojenu 37IeKTPOHHOTO CTPOCHUS aToMma. SljepHas Mojeib aro-
Ma.

KBaHTOBO-MexaHHYECKOE oOmUcaHue aroma. KopimyckyssipHO-
BOJIHOBOU nyanusMm. [lpuniun [eiizenOepra. OpOutanb. Ypas-
nenue lpeaunrepa. Kanrossie uncna (N, |, m;, Ms ), ux 3Haue-
HUE U PU3NIECKUN CMBICIT.

DnekTponHas ¢popmyia. [IpaBuiia 3anodTHEHHS IIEKTPOHHBIX
opoutaneit. [lpunuun IMaynu. [lpasuno ['yuna. [lepBoe u BTopoe
npasuia KiiedkoBckoro. DIeKTpOHHbBIE YPOBHU U MIOAYPOBHH

2.2.

Ilepuoauueckuii 3aK0H U
NIEpUOINYECKAs] CUCTEMaA
XAMHYECKUX 3JIEMEHTOB

JI.1. MeHaeneeBa.

S-, p-, d-, f- aneMeHTBI. DICKTPOHHOE CTPOCHHUE aTOMOB U MEPH-
OJIMYECKOE M3MEHEHHE CBOWCTB XMMHUYECKUX DJIEMEHTOB. Ilepu-
OJIMYECKUI 3aKOH U TEPUOJHUYCCKAs] CUCTEMa XMMHUYCCKUX dIie-
menToB /.. MeneneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS METAJI-
JIMYIECKUX U HEMETAUTMICCKUX CBOMCTB XUMHYECKUX DIICMEHTOB
B nepuojax u rpymnax [1C. 3aKOHOMEPHOCTH B M3MEHEHHH pa-
JIycoB aTOMOB ¥ HOHOB B [1C. D1eKTpoOTpUIIaTeIbHOCTD, CPO/-
CTBO K DJICKTPOHY M SHEPrHsi MOHH3AIUH. 3aKOHOMEPHOCTH HX
U3MCHEHHsI y 3JICMEHTOB B IpyInax W nepuopax. S-, p-, d-, f-
9JIEMEHTHI. 3aKOHOMEPHOCTH HM3MEHCHHS OCHOBHO-KHCIIOTHBIX
CBOMCTB oKcuJ0B U ruapokcuoB. Cxema Koccens. 3akoHoMep-
HOCTH M3MEHEHHS (PU3NYECKUX CBOMCTB MPOCTHIX BELIECTB.

2.3

Xumuueckas CBSI3b U
MEXMOJIEKYJIIPHBIC B3aU-
MOJIEHUCTBUSA

[Ipupoga XxuMHUECKOW CBA3U. OJIEKTPOOTPULATEIBHOCTh U OC-
HOBHBIE THUIIBI XUMHUYECKOW CBs3U. llomsipuzyeMocTb CBs3€il.
Hunonbublii MoMeHT. Monnas cBa3p. KoBaneHTHas cBsi3b. Me-
TOJA BaJEHTHBIX CBsize. OCHOBHBIE XapPAKTEPUCTUKH XHMHUYE-
CKOM CBSI3U: DHEPTUS CBA3M; JUIMHA CBSA3U; HAIPABIECHHOCTD CBSI-
3M; MOJIIPHOCTH CBSI3U; HACHIAEMOCTh. BaJICHTHOCTH aTOMOB B
OCHOBHOM U BO30YXIEHHOM cocTosiHUsIX. OOMEHHBIN U JOHOpP-
HO-aKIENITOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H.
MHoroaTomMHbIe MOJIEKYJbI. HanmpaBlIeHHOCTh XUMUYECKUX CBSI-
3€l ¥ IPOCTPAHCTBEHHOE CTPOCHUE MOJIeKyl. MeTtox ['ninecnu.
Teopust rubpuanzanuu. Metanyeckas cBsizb. MeXMOJIEKy-
JIIpHBbIE B3auMoieucTBUs. B3aumoaercreusa Ban-nep-Baansca:
JTUTIONb-TATIOIBHOE (OPUEHTAIIMOHHOE), HHAYKIIHOHHOE U JIHC-
nepcuoHHoe. Bogopoanas cBa3s. CTpyKTypu3alus BOAbl B KOH-
JIEHCUPOBAaHHOM COCTOSIHUU M OCOOEHHOCTHU €€ (PU3NYECKUX
CBOJCTB.

2.4

CrpoeHue BelecTBa u ero
arperaTHOE COCTOSTHUE

OTnnuune NOHATUH aTOM, MOJIEKYJIA — BEIECTBO. DHEPIUs MEX-
MOJIEKYJISIPHBIX B3aUMOJEHCTBUN M arperarHoe COCTOSIHHUE Be-
mecTBa. ['a3006pa3Hoe cocrosiHue. KoHleHCUpOBaHHOE COCTOSI-
Hue. CBs3b CTpOeHMsI ¢ (PU3UUYECKHMMH CBOIICTBaMH BelIECTBaA.
TBépnoe cocrosiuue. Kpucramabsl. AHuzorponusi cBoicTB. Mo-
JEKyJISpHbIC, ATOMHBIE, HOHHBIE U METAINYECKHE KPHUCTAJUIBL.
XKunkoe cocrosiuue. CpaBHEHUE Ta3000pa3HbIX, )KUJIKUX U TBEP-
JBIX Tell. AMOpGHOE COCTOSIHUE BEIIECTBA.

Paznen 3. Xumunueckasi KHHETHKA U XUMHYECKOe PaBHOBECHE

XyMHu4YecKass KHHETHKA

['oMorenHbIe U TeTeporeHHbIe peakiui. HeobpaTumble peakinu.
CxopocTh XuMudeckoi peakiinu. OCHOBHOM MOCTYJIaT KHHETH-




ku. KoHcTranTta ckopoctu peakuuu. Ilopsnok peakunu. JneMeH-
TapHbIE peakiuu. MOJeKyIIpHOCTh XUMHUYECKON peakiuu. 3a-
KOH JIEMCTBHS Macc JUIsl DJIEMEHTAPHON XUMUYECKON PEAKLIUH.
Peakuuu HyneBoro u nepBoro nopsiika. PaamoakTuBHbIN pac-
naJi, Kak peakuus rnepsoro nopsaka. [lepuon nonypacnana. Ku-
HETUYECKHE ypaBHEHUs U pacueTsl. CinoxkHble peakunu. Mexa-
HHU3M XMMHYECKOM peakiuu. JIumutupyromas crtaaus rnpouecca.
3aBUCUMOCTb CKOPOCTH PEAKIIMK OT TEMIIEpaTypbl. DHEPIHUsl aK-
tuBanuu U kod3pdunuent Bant-I'odda. YpaBHenue Appenuyca.
[TpaBuno Bant-I'odda. DHeprernueckas nuarpamMmma XumMude-
ckoit peakuuu. Karanus. Murubuposanue. ['ereporeHHbie Xumu-
yeckue peakini. KuHeTnka rereporeHHbIX peakimii.

3.2.

XUMHUYECKOE PABHOBECUE

XUMHUYECKOE PAaBHOBECHE KaK YaCTHBIN CiTydait o0mei mpooie-
MBI paBHOBecHs. OOpaTuMble XuMuieckue peakuuu. Kuneruue-
CKHM BBIBOJI 3aKOHA JAEMCTBYIOLIMX Macc 00OpaTUMOM XuMuye-
ckol peakuny. KoHCTaHTa XMMHUYECKOTO paBHOBecus. BiusiHue
WU3MEHEHUS BHEIIHUX YCIOBUI HA ITOJIOKEHUE XUMUYECKOTO
paBHOBecHsl (KOHLIEHTpaLUsl JaBJIeHUE, TeMIeparypa, Karaiausa-
top). [Ipunnun Jle-1llatense. Tunosslie 3a1aun Ha XUMHUYECKOE
paBHOBECHE.

Pa3nes 4. PacTtBopbl

PactBopsl. O0mue cBoii-
CTBa PacTBOPOB.

PacTBOpeHune kak cloKHbIH (U3NKO-XUMHUYECKHI ITporecc.
ConbBatauus (ruapatauust). ConbBatsl (ruapatsl). Kpucramio-
ruzapatsl. TepmoauHamuka npouecca pactBopeHus. Msmenenue
SHTAJIBIIMU U SHTPOIUU Npu pacTBopeHuu. Knaccuduxanus pac-
TBOPOB. McTHHHBIN 1 KoutoMAHbIN pacTBOpbl. KOoHLIEHTpHpO-
BaHHBIN U pa30aBiieHHbIN pacTBOpbl. HackileHHBINH pacTBOD.
PacTBOpBI 37€KTPOIUTOB U HEATEKTPOIUTOB. CIIOCOOBI BBIpaXKe-
HUS KOHIIEHTpaluu pacTBOpOB. MaccoBasi, MOJIbHas1, 00bEMHas
noau. MossipHast KOHLIEHTpalus, HopMaibHas (3KBUBAJICHTHAS)
KOHIICHTPALHsL.

4.2.

Hctnauble pacTBOpsl. Pa3-
0aBJICHHbBIE PAaCTBOPHI He-
IIEKTPOJIUTOB

PactBopumocTs BemectB. Koaddumment pacrBopumoctu. Pac-
TBOPUMOCTbB I'a30B, )KMJIKOCTEHN U TBEPABIX Tel. Monens uaeans-
HOTO pactBopa. 3akoH ['enpu. KomnmmrartuBHbie CBOWCTBa pac-
TBOpOB. 3akoH Payns. M3meHeHue TeMieparyp KUIEHHS U 3a-
MEp3aHusi PacTBOPOB. DOYIIMOCKOMHMYECKass U KPHUOCKOMHYe-
ckas nocrosiHable. OcMoc. Ocmotnyeckoe AasiieHne. OOpaTHbIil
ocMoc. YpasHenue Baut-T'opda. KomnmratusHbele cBoiicTBa
pPacTBOPOB AIEKTPOUTOB. M30TOHMYECKHA KOYPDUIIUEHT.

4.3.

HcTrHHBIE pacTBOPBHI.
CBolicTBa pacTBOpOB
ANEKTPOIUTOB. PaBHOBE-
CHs B BOJHBIX pacTBOpPax
AEKTPOJIUTOB

CpoiicTBa pacTBOPOB 3JIEKTPOJHMTOB U JJIEKTPOJIHTHYECKAS
aucconuanusa. MexaHu3Mbl JIEKTPOJIUTUYECKON JUCCOLMALUU
U COCTOSIHME HOHOB B pacTBope. CHIIbHBIE U cIa0ble 3IEKTPOIIH-
Tel. Crenens aucconmanuu. Koncranra nuccoumanuu. Jucco-
[Uanusl KUCIOT, OCHOBaHMM M coyiel. 3akoH pa3daBieHUs
OctBanbna. Jducconuanuss Boabl. BomopoaHblii M ruapok-
CHJIBHBII moka3aresau. Pacuérel BogopoHoro nokaszatesns (pH)
pPacTBOPOB CHUJIBHBIX U CIA0BIX KUCIOT U OCHOBAHUIA.
PacrBopuMocTh Mas10pacTBOPMMBIX BewiecTB. [Iponssenenue
pacTBopuMOCTH. PacuéTsl pacTBOPUMOCTH U IPOU3BEJIEHUS pac-
TBOPUMOCTH MaJIOpaCTBOPUMBIX BellecTB. BiusHue MoCTOpoH-
HUX BEIIECTB Ha PaCTBOPUMOCTh. DPdeKT o01iero noHa.
OO0MeHHBbIe peaknuu B pacTBopax. Peakiuu ¢ oOpa3oBaHueM
0CAaJIKOB MaJIOPACTBOPHMBIX BEIIECTB, CJIAOBIX HJIEKTPOJIUTOB,
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ra3oB, OIPEJEICHUE HAIIPABICHUS IIPOTEKaHUS PEAKLUNA MOHHO-
ro oOMeHa.

I'maponus cogeil. Hanucanue peakuuii ruaponuza. CreneHb
TMIpOJu3a U KOHcTaHTa ruaposnsa. Pacuér pH pactBopos co-
neil. daktopsl, BAMsIOMME Ha ruapoin3. COBMECTHBIN THIPOIN3
JBYyX cosieil. TunoBble 3agauu.

KoMmuiekcHbIe COeMHEHMS; HOMECHKIIATYpa, XapaKTEPUCTHKA
YCTOMYMBOCTH . 3aJa4d Ha PaBHOBECHUE NPU AMCCOLUALIMM KOM-
IIJIEKCHBIX COCIMHECHUN

Pa3zgea 5. OCHOBbI XUMHYECKOH TEPMOAMHAMHUKH

OCHOBHBIE TOHATHS U
omnpeie/ICHUsT XUMHYSCKON
TEPMOIMHAMHUKH.

OCHOBHBIC TIOHSTHSI W ONPEACTICHUS XUMHYECKOH TepMOJUHA-
MHKH. M3071MpoBaHHbIC, 3aMKHYTbBIC, OTKPBITBIE CHCTEMBI M HX
okpyxeHue. [lapamerpsl cocTOsIHUS U (DYHKIIMHM COCTOSHUS TEp-
MOJMHAMHYeCcKoi cucrtembl. Pabora m Tteruora. M3oxopHsble,
u300apHble, U30TEpMHUUECKHE, aquadbaTudeckue npoueccel. Ilep-
BOE HAYaJ0 TEPMOJAMHAMUKU. DHTAIbNNSA. BHYTpeHHSS SHEprusl.

5.2.

Tepmoxumus.

Tepmoxumus. TemnoBbie 3PPEKTH XUMUYECKUX peakiuil. 3aKoH
['ecca u cnencTBUs U3 HEro. DHTANbBIUSA 00pa30BaHUs U Cropa-
Hus BemlecTB. CTaHAapTHOE COCTOsIHME BewlecTBa. Pacuér Ten-
JOBBIX 3(PPEKTOB XUMHUECKUX pPeakLui. 3aBUCHMOCTh TEILIO-
BBIX 2(pexToB oT Temnepatypsl. 3akoH Kupxroda.

5.3.

Camonpoun3BOJIbHEIE U HE-
CaMOIIPOU3BOJIBHBIE IIPO-
neccel. Kpurepnn paBHo-
BECHs U HAIPABJIICHUS Ca-
MOIIPOU3BOJIBHOTO IIPOTE-
KaHHUs [TPOLIECCOB.

CaMonpou3BoJIbHbIE U HECAMOIIPOU3BOJIbHBIE IIpoLiecchl. Oco-
OEHHOCTH CaMOIIPOU3BOJIbHBIX MPOLIECCOB, IOUCK KPUTEPUS
IIPOTEKaHUsl CaMOIIPOU3BOJIbHBIX IIPOIECCOB. DHTpomud. Tepmo-
JUHAMUYecKas BEpOSTHOCTh. Y paBHeHHe bonbliMaHa. 3aBucu-
MOCTb SHTPOIIUU OT TEMIIEPATYyphl, AaBJIEHUS, 00bEMA CUCTEMBI,
CJIO)KHOCTHU CTPOEHUS MOJIEKYJI. MI3MeHeHue SHTPONUH IIPU IIpo-
TEeKaHUHM XUMHYECKHX peakiuil u mpu (a3oBbIX MEPEXoaax.
Kpurepuu paBHOBecHs U HalIpaBJIEHUs] CaMOIIPOU3BOJILHOTO
npoTtekanus mpouecco. Dueprus [ m6oca (AG). Kpurepuii ocy-
IIECTBUMOCTH XUMHUYECKOT0 Ipoliecca. JHeprus I u6odca u
HarpaBJIeHue XUMHUYECKOTo Mpolecca. BiusHue sHTanbnuitHOro
Y SHTPONUIUHOTO (aKTOPOB HA HAIIpaBJIEHNE IPOTEKAHUS IPO-
necca. Dueprus [ m60ca o6pazoBanus BemiectB. AG 00paTUMBIX
Y HEOOPATHUMBIX peakiuil. Y paBHEHHE U30TEPMbI XUMHUYECKOM
peakumu (ypaBHeHue Bant-I'odda). Pacuérer AG xumudecknx
pEeaKuuu.

Pa3nes 6. OcHOBBI 3JIEKTPOXHMHUH

OKHUCITUTENBHO-
BOCCTaHOBUTEJIbHBIE peaK-
IIUU B PacTBOpax.

Oxucnutens. BoccranoButens. CocTaBieHne ypaBHEHUN OKHC-
JUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJIOM JIEKTPOHHOTO
OanaHca 1 MeToIoM noiypeakuuii. CTerneHb OKUCIEHUS] aTOMOB
B Mouiekyie. [IpaBuiia onpenienieHus CTeNeHN OKUCICHUS aTOMOB
B MOJIEKYJax M B CIOKHBIX HOHaX. 3aBucumoctb OBP ot xapak-
Tepa Cpe/bl Ha IpUMepe TIepMaHraHaTa Kalus U IIepoKCcha Bo-
nopoja. Knaccugukaius OKucIuTeIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. MexxMoIeKyJIsipHbIe, BHYTPUMOJIEKYIISIPHBIE PEAKIIUH.
Peakiuu qucniponopiioHupoBaHus. TUITHYHbBIE OKUCTUTENIHN U
BOCCTaHOBHTEIIH.

6.2.

DIIEKTPOXUMUYECKUE TTPO-
LIECCHI

JIBOMHOM 3JIEKTPUUYECKUI CIOM. DIEKTPOIHBIN MOTEHIIHAIL.
CraHapTHBIN BOJOPOIHBIN 1eKTpoA. ['anpBaHnYecKuil d1e-
MeHT. D/IC. Cs3p D/IC u usmenenus sueprun [ uo66ca. Psin
HanpspkeHui metaiioB. Hanpasnenue nporekanus OBP. Dnek-
TPOJIN3.

6.3.

Koppo3ust MeTajinos u Me-

KOppO3I/I$I MCTAJIJIOB U MCTO/IbI 3allIUTELI OT KOPPO3HHU.




TOJBI 3aLLUATHI OT KOPPO-
3UU.

7. Pasnen 7. lucnepcubie cuctembl. KoslsiouHble pacCTBOPBI.

7.1. |[ucnepcHble CUCTEMBI. Knaccugukanus nucnepcHsix cucreM. [IoHATHSA reTeporeHHOCTh
U ucnepcHoCcThb. CriocoObl MOTyueH s BHICOKOAUCTIEPCHBIX CHU-
cTeM. MeToJ1bl JUCIIEPrUPOBaHMS U KOHCHCAIUH.

7.2. |Komnouansie pactBopbl.  [OcoOEHHOCTH CBOMCTB BBICOKOIMCIEPCHBIX cucTeM. OcOOEHHO-

CTH ONTHYECKUX CBOUCTB. Dpdexr Tunnansa. PrneeBckoe pacce-
SIHUE B KOJUIOMAHBIX pacTBopax. KoymuraruBHbIe CBOMCTBA.
DNEeKTPOKMHETUYECKUE SBICHUS. DIeKTpodopes. DIeKTPOIHI0-
ocMocC. ArperaTuBHasi U CEIMMEHTAIIMOHHAsl yCTOMYNBOCTh KOJI-
JOUIHO-AUCIEPCHBIX cucTeM. Koarymnsmus u koanecueHuus.
JInogpoOusie 30mu. [lonstue munemnna. [Ipasumno [1anera-
dasirca. Ctpoenue muneibl. CoctaBienne GopMyIibl MULIEIUIBL.
Crpoenne 19C. Mexdaszubiii u 13eTa— (371CKTPOKHHETHUCCKUH )
MOTEHUMANBbL. Y CTOMYUBOCTh KOJIJIOUIHBIX pacTBOPOB. DaKkTOpHI,
00yCJIOBIMBAIOIINE YCTOMYMBOCTD KOJUIOMAHBIX PACTBOPOB.
IIpaBuno lynsne — apau. [lopor koarynsuuu.

Hpaxmuuecxue/cemuuapcxue 3AHAMUA

Conep:xkanue
e HaumenoBanue pa3jaeina
/TeMBbl T CHUIJIHHbI

1. Pasznea 1. OcHoBHEBIE IOHATHA B XUMHUH

1.1. |OcHoBHbIE OHSTHS B OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHEHUN. ["a30BbIe 3a-
XUMHHU KOHBI, TIOHSTHS MOJIb.

OKBHUBAJICHT. 3aKOH YKBUBAJICHTOB. OOBEMHBIN aHAIN3.
Konnentpanuu (crnocoOsl BeIpayKeHUs, MPABUJIO KPecTa, pacuer-
HBIC 3aJ1a4H, TOHITHS SKBUBAICHT U SKBUBAJICHTHASI KOHIICHTPA-
11s).

2. Pa3nes 2. CTpoeHue BeniecTBa U XUMHUYeCKasi CBSA3b

2.1. |Ctpoenue atoma DJeKTpoHHOE cTpoeHue aroma. [lepruoaudeckuii 3aKoH 1 epHo-

2.2. |llepuoauueckuii 3aKOH ¥ |AMYECKas CUCTEMA XMMUYECKUX >1eMenToB [I.11. Menneneesa.
nepuogrueckas cucremMa |CBsA3b CTpoeHHA ¢ GU3MYECKUMHU CBOWCTBAMH BEILECTBA.
XUMHUYECKHUX JJIEMEHTOB
JI.1. MeHpeneeBa.

2.3 |Xumuueckas CBA3b U Xumuyeckas cBsizb. OmnpeeneHne mpoCcTPaHCTBEHHOTO CTPoe-
MEXMOJICKYIIIPHBIC B3aW- |HUS MoJeKysl. Meroxa ['wimecnu u Teopust THOPHIU3AIIHH.
MOJICHCTBUS

2.4. |CrtpoeHme BeIIeCTBA U €ro
arperatHoe COCTOsSIHHE

3. Pa3nea 3. XumMnyeckass KHHETHKA M XHMHYECKOE PaBHOBeCHE

3.1. |Xumuueckas KHHETHKA Kunernka xumudeckux peakuuii. CKOpocTh XMMHUYECKOH peak-

. OCHOBHOM MOCTyNaT KUHETUKU. KOHCTaHTa CKOPOCTH pe-
akuuu. Ilopsanok peakuuu. JneMeHTapHble peakuui. Moseky-
JIAPHOCTh XUMUYECKOW peaKkru. 3aKOH JEHUCTBUS Mace JUIs dJie-
MEHTapHON XUMUYECKOU peakuu. Peakiuy HyJ1eBOro U nepBoro
nopsiaka. PaaroakTHBHBIN pacnaj, Kak peakius NepBoro nopsi-
ka. [lepuoxn nonypacnana. Kunernuecknue ypaBHEHUS U pacyeThl.
3aBUCUMOCTh CKOPOCTH PEaKIUu OT TeMIepaTypbl. DHEPIUsl ak-
TuBalu U ko3¢ durnment Baut-I'opda. YpaBuenue Appenuyca.
ITpaBuiio Bant-I'odda. Dneprernueckas auarpamMma Xxumuie-
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ckoll peakuuu. Karanus.
Tunosele 3a1a4M Ha KHHETUKY XUMHUYECKUX PEAKIIMH.

3.2. | Xumuueckoe paBHoBecue |OOpaTuMble XUMUYECKHE peakui. BiusHie n3aMeHeH!s BHelll-
HUX YCJIIOBUH HA MOJIOKEHUE XUMUYECKOTO paBHOBECHS (KOH-
LIEHTpalys JaBJIeHNe, TeMIiepaTypa, karanuzarop). [IpuHiun
Jle-Illarense.
Tunosble 3a1a4M HAa XUMUYECKOE PABHOBECHE.

4, Pa3nen 4. PacTBopsl

4.3. |VcTtuHHBIE PaCTBOPBHI. XMMHYECKHE paBHOBECUS B PACTBOPAX JIEKTPOJIUTOB. Teopus
CaoiicTBa pacTBOpPOB ANEKTPOJUTUYECKOHN Aucconranu. Bo1opoaHblil moka3arTes.
anekTponnuToB. PaHoBe-  |Pacuer pH pacTBOpOB CHIIBHBIX M CIIA0BIX KUCIOT U OCHOBAHUH.
Cus B BOAHBIX pacTBopax |I'maponus. Pacuer pH pacTBOpOB rupoIu3yromuxcs COJIEH.
BIIEKTPOJIUTOB AHanu3 BIMSHMS BHEIIHUX YCJIIOBUI HAa pABHOBECHE TUAPOJIN3A

PactBopumocTts. [IpousBenenne pactBopuMocTu. Pacuérsl pac-
TBOPUMOCTH U ITPOU3BENCHUS PACTBOPUMOCTH MAJIOPACTBOPHU-
MBIX BelleCTB. BiusiHue NOCTOPOHHUX BEIIECTB HA PaCTBOPHU-
MocTh. D dekT obuero nona.Pacuernsie 3anaun. Tepmoauna-
MHKa [TPOLIECCa PACTBOPEHUSI.
KommiekcHble coequHenysl. XapaKTEpUCTUKA YCTOMYMBOCTH.
3aauy Ha paBHOBECHE IIPU JUCCOLMALIMU KOMIUIEKCHBIX COEU-
HEHUI

5. Pa3nes 5. OcHOBbI XUMHY€CKOH TEPMOAUHAMUKH

5.2. |Tepmoxumus. Tepmoxumus. TernoBbie 3PEKTH XUMUIECKUX PEaKIUid. 3aKOH
I'ecca u ciiefcTBUA U3 HEr0. DHTANIBIIUS 00pa30BaHUs U Cropa-
Hus BenlecTB. CTaHIapTHOE COCTOsIHKE BellecTBa. Pacuér ten-
JIOBBIX 3P PEKTOB XUMUYECKUX PEAKIMHA. 3aBUCUMOCTb TEILIO-
BEIX 2((eKToB OoT Temneparypsl. 3akoH Kupxroda.

5.3. |Camonpou3BoibHble U He- |Kpurepuu paBHOBeCHs M HAIIPABICHUS CaMOIIPOU3BOJIBHOIO
CaMONIPOM3BOJIFHBIC TIPO-  [IpoTeKaHus rporeccoB. DHeprus ' mo6oca (AG). Kpurepuii ocy-
neccbl. Kpurepuu paBHO-  |IIECTBUMOCTH XMUMHUYECKOT0 npouecca. JHeprus ['n66ca u
BECHS U HANpaBJIEHUs ca- |HalpaBlIeHHUE XUMUYECKOro Mpolecca. BiusHue s3HTanbIURHOTO
MOIIPOU3BOJIBHOTO MPOTE- M SHTPONUHHOIO (PaKTOPOB Ha HAIPaBJICHUE MPOTEKAHUS TPO-
KaHUs MPOLECCOB. recca. AG oOpaTUMBIX U HEOOPATUMBIX PEaKIUil. Y paBHCHHE

U30TEepMBbI XUMUUECKOM peakunu (ypaBHeHue Bant-I'odda).
Pacuérel AG xuMuyecknx peakiuii. Pacuer KOHCTaHTHI paBHO-
BECHUS U3 TEPMOANHAMHUUYECKUX JAHHBIX

6. Pa3nes 6. OcHOBBI 3JIEKTPOXHMHUH

6.1. |OxucnurenbHO- CocraBieHne ypaBHEHUN OKUCINTENBHO-BOCCTAHOBUTEIBHBIX
BOCCTaHOBUTEJIbHBIE PEAK- |pEeaKIMi METOI0M 3JIEKTPOHHOT0 OajulaHca ¥ METO0M oJype-
IIMU B PacTBOpax. akuui. 3asucumocts OBP oT xapakrepa cpenpl Ha mpuMepe

NepMaHraHaTa Kajus U IepoKCUAa BOAOPOa.

6.2. |DaeKTpoXUMHUECKHE MPO- |DNEKTPOAHbIN noTeHan. CTaHAapTHIN BOJAOPOHBIN AJIeK-
11eCChI tpoa. ['anbBanmveckuii anemenT. IJC. Cesa3p DJIC u uzmene-

6.3. |Kopposus Meraiios u Me- |HHA 3Hepruu ['m66ca. Psan Hanpsokennit meraiuios. Hanpasnenue
TOJIBI 3aIUTHI OT Koppo-  |mpoTekanus OBP. DnexTponus.
3UH. Koppo3ust MeTaisioB 1 METO/IbI 3aIIUTEI OT KOPPO3HH.

7. Pasnen 7. lucnepcubie cuctembl. KoliouHble pacTBOPbI.

7.2. |Komnoumnsie pactBopbl.  |Ctpoenue mumesuibl. CoctaBienune GopMysl MUIEITBL. CTpoe-

uue JI2C. Mexdasnblit 1 13eTa— (37IEKTPOKUHETUIECKHI) TTO-
TEHIUAIIBI. Y CTOWYMBOCTh KOJUIOUIHBIX PACTBOPOB. PaKTOPBHI,
00yCJIOBIMBAIOIINE YCTOHYUBOCTD KOJJIOUIHBIX PACTBOPOB.
ITpaBuno lynene — lapau. [lopor koarynsiuum.




Jlabopamopnwie 3anamusn

Ha3panue 1adopaTopHoii padoThbl
Ne HaumenoBanme pa3jaena
/TeMBbl 1M CHHUIIIHHbI
1. OcHOBHBIC IOHATHA B XHMHH
1.1. |OcHoBHble OHATHS B XU- |JlabopaTopHass pabora. «llomyueHue M cCBOIMCTBa OKCHJIOB,
MUHI TMJIPOKCUAOB U cosell. 3aBUCUMOCTb OCHOBHO-KHMCJIOTHBIX
CBOMCTB OKCHJIOB U THAPOKCUIOB OT nojoxkeHus B [ICXDy.
Texnuka 6e3onacHocTy. [IpaBuiia noBeeHUs B XMMUYECKOH Ja-
o6opatopuu. [IpaBuna BeIMOJHEHUS U 3aIIUTHI paboT. OCHOBHbIE
HOHATUS B XUMUHU. OCHOBHBIE KJIACChl HEOPIaHUYECKUX COEIU-
HEHMIA.
JlaGoparopHasi paGora «TuTpoBaHHe pacTBOpa THAPOKCH]IA
HaTpUsi pacTBOPOM COJIIHOM KHUCJIOTHI 3aJaHHON KOHLEHTpA-
UK.
O6wemubiii ananus. Konmentpaiuu (®, Cy, Cu). OCHOBBI 00b-
€MHOI0 XMMHYecKoro asanusa llpurotoBieHue pacTBOpoB 3a-
JTAHHOM KOHUEHTpAI1H.
e XuMHYeCKasi KHHEeTHKA H XHMHYEeCKoe paBHOBeCHe
3.1. |Xumuueckasi KHHETHKA JlabopaTopnasi pabora «lccnenoBanne KHHETUUECKUX 3aKO-
HOMEPHOCTEHN PasoKEeHHs THOCEPHOM KUCIOThI»
4. PacTBopsI
4.3  |HcTtuHHBIE pACTBOPHI. Jladoparopnas padora «Bomopoanslii mokazarens. Onpenerne-
OO6ume cBoiicTBa pacTBo- |[HHe pH BOIHBIX pacTBOpOB (METOJ MHIUKATOPOB, MHCTPYMEH-
POB AJIEKTPOIUTOB. PaBHO- |TAJILHBIA METOM)».
BeCHs B BOJIHBIX pacTBo-  |JlaGopaTopHasi padora «OOMEHHbIE peaklui B pacTBOpPax.
pax 3IEKTPOIUTOB. [TpousBeneHne pacTBOPUMOCTH. Y CJIOBUSI U HAIIPABIIEHUE MPO-
TEKaHUs peaki1ii HOHHOro 0OMeHa /10 KOHILIay.
JlabopaTopuas padora «[ uaponaus conein»
5. OCHOBBI XMMHU4€CKOW TEPMOAMHAMUKH
5.2. |Tepmoxumusi. JladopaTropnas padora «OnpeeneHue TemioBbiX YPpeKkToB
XUMHUYECKUX PEAKLIIUN HENTPaINu3alui CUJIBHOW KMCIIOTHI CHJIb-
HBbIM OCHOBAHHEM U OIpe/IeJICHHE TEIJIOT PACTBOPEHHUS COJIeH B
BOJCY.
6. (OCHOBBI 3J1eKTPOXUMHUH
6.1. |OxucnurenbHo- JlabopaTopnass padora «OKUCIUTEIBLHO-BOCCTAHOBUTEIIBHbBIE
BOCCTAaHOBUTEJIbHbBIE PEAK- |pEaKIIUH.
UM B pacTBOpax. Hanpasnenue nporexanust OBP. Pacuer sneprumn I'n66ca s
OBP.
6.2. |DnexTpoxumuueckue rnpo- (Jlagoparopuasi padora «/3ydenue padotsl ['D ¢ paznuyHbIME
LIECCBI METAJUIMYECKUMU IEKTpoaaMu. M3yueHne paboTsl KOHIIEHTpa-
UOHHOTO I'O».

7. IEPEYEHb YYEBHO-METOAMYECKOI'O OBECIHEYEHUA I CAMOCTOS-
TEJIbHOM PABOTBI OBYYAIOIIUXCA MO JUCIHUILIMHE

Jlist caMocTOsITeNbHOM paboThl, MOATOTOBKH K BBIMOJTHEHUIO J1a00paTOPHBIX padOT, CEMUHAPCKUM 3a-
HATUSIM, CIaydl KOJUIOKBHYMA, BBITIOJHEHUS WHAWBHUAYAJIBHOTO JOMAIIHETO 3aJaHus, MOATOTOBKE K
sK3aMeHy Ha kadenpe OOmeit u cnenmnansHoi xumuu (kadeapa Nel3) umerorcs B o0mmeM a0CTyme
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DIIEKTPOHHBIE BEPCUU COOPHUKOB 3a/1a4, YU4EOHBIX MOCOOMI, METOIUYECKHX pPEeKOMEHAANHA, (OHT
OIICHOYHBIX CPEJICTB, pa3paboTaHbl y4eOHBIC TOCOOUS U METOIUYCCKIE MAaTEPHAIIBI:

1. Bypyxun C.b. OcHOBHbIE 3aKOHOMEpPHOCTH (HU3UKO-XUMHUUECKUX mpoueccoB: OO6HuHCckK. MATD,
2001. - 173 c.

2. bypyxun C.b.b AnanneBa O.A. BBenenue B anexktpoxumuto. Y4yeOHoe nocodue. O6uunck. AT,
2011. - 104 c.

3. Bypyxun C.b. DneMeHTsl GU3NKOXUMHUH JUCTIEPCHBIX cucTeM. Komnonaaeie pactBopbl. - OOHUHCK:
HNATD HUAY MUY, 2012, - 53 c.

4. Onucanus J1abopaTOPHBIX padoT 1o Kypey «OO0Imast XuMush»

5. DIIEKTPOHHBIN y4eOHO-METOANYECKUN KOMIIEKC TUCIUTLTAHBI « X UMM —
http://iate.obninsk.ru/node/5230

6. AnanneBa O.A., bypyxun C.b., Mauyna A.A., JlapuueBa T.E., [Tankosa H.H., Cokosnosa FO./l. Jla-

OOopaTOpHBIN MPAKTHKYM 10 Kypey «O0mas xumusi». — OoHuHCK: TATI.2005. - 60 c. 200 Kk3.

7. Mauyna A.A., AnanseBa O.A., bypyxun C.b., Konogsxueiii B.A., JlapuueBaT.E., [Tlankosa H.H.,

Coxomnosa F0.JI. COopHuK 3amay U ynpakHeHU# 1o kypcy «OOmast 1 HeopraHudeckas XUuMUs». —

OOnuHCcK: TATD.2002. - 124 ¢. 200 3k3.

8. ®OHJI ONEHOYHbLIX CPEJCTB JJI ITPOBEJAEHUS MPOMEXYTOYHOM ATTE-
CTAIMHU OBYYAIOIIUXCH ITO JUCHUITTIMHE

8.1. ITacnopm ¢honoa ouenounvix cpedcme no OUCUUnIUHE

Ne KonTpoaupyembie pa3aesibl HNupnkarop noctuwkennss | HammeHnoBanme oneHou-
n/n (TeMBbI) THCIUNIHHBI KOMMETEeHI[UH HOT0 CpeACTBA TeKYyIIeH
U MIPOMEKYTOYHOM aTTe-
CTAlMH
Tekymmii KOHTPOJIb
1. Paznen 1. OcnoBHble nousitus B |3 3-OI1K-1; YV-OIIK-1; 3amuTa 1a00paTOPHBIX
XUMUHU B-OIIK-1; 3-YKE-1; pabor.
3HaTth: V-VKE-1; B-YKE-1 KontposbHas padoTa.

OCHOBHBIE 3aKOHBI, ONPEIEIICHUS
Y TIOHATHSL 001Ie XUMHUU.
YMerb: TmpeacTaBisTh  COBpe-
MEHHYIO KapTHHY MHMpa Ha OCHO-
BE€ I1IEJIOCTHOM CHCTEMBI ecTe-
CTBEHHO-Hay4YHbIX 3HaHuu. [Ipu-
MEHSTh OCHOBHBIE TOHATUS XH-
MHUHU Ul XapaKTEPUCTUKUA XUMHU-
YeCKUX CHCTEM; pacCUUTHIBATH
KOHLIEHTpallUl BEIIECTB B pac-
TBOpax.

Bnaners: HaBplkamMM IIpUMEHE-
HUSl OCHOBHBIX 3aKOHOB XMMHH U
OCHOBHBIX KOJINYECTBEHHBIX CO-
OTHOIIIEHUH; CIIOCOOHOCTBIO
IIPUMEHSTh OCHOBHBIE 3aKOHBI
XUMUU TIPU OOCYXIEHUHU TOTY-
YEHHBIX PE3YJIbTATOB.

2. Pasznen 2. Ctpoenne BelecTBa Kontponbnas padoTa.
U XHMH4ecKasi CBA3b

3HaTh: COBpPEMEHHBIE INIPEICTaB-
JEHUs O CTPOEHUM BEUIECTBA, O
3aBUCUMOCTH CTPOEHUS U CBOWCTB
BEUIECTB OT IIOJIOKEHMSI COCTaB-
JSIOUMX KX 3JeMeHToB B Ilepuo-



http://iate.obninsk.ru/node/5230

nudeckor cucreme /.M. Menne-
JIeeBa; CBOMCTBA MW MEXaHHU3MBbI
o0pa3oBaHUs XUMUYECKUX CBS3EH
U MEKMOJIEKYJISIPHBIX B3aUMOJIEH-
CTBHH.

Ymernb: ucnonb3oBarh [lepuoau-
yeckyto Tadbmuny /[.M. Mennenee-
Ba A XapaKTEpUCTUKU CBOWCTB
MPOCTHIX BEUIECTB U UX COEJIMHE-
HUM, COCTaBIATh DJIEKTPOHHBIC
(bopMysBI  aTOMOB  XUMHYECKUX
9JIEMEHTOB, COOTHOCHUTH OCOOEH-
HOCTH CBOMCTB XHMHUYECKHUX CO-
eIMHEHU cO CBOWCTBaMH 0OOpa-
3YIOIIUXCS XUMUYECKUX CBSI3€U U
MEKMOJICKYJIIPHBIX ~ B3aUMOJIEH-
CTBUH, B YAaCTHOCTHU, YMETh OOB-
SICHUTb aHOMaJIbHbIE CBOMCTBA
BOJIbI C TO3UUUNA TEOPUU CTpPOE-
HUSI aTOMOB W TEOPUU XUMHUYE-
CKHX CBSI3€H.

Baanerb: HaBbIKAMU MPOTHO3M-
pOBaTh CBOWCTBA BEIIECTB U Ma-
TEpUAJIOB B 3aBUCUMOCTU OT HX
COCTaBa W CTPOCHHMS, IPUPOJIBI
XUMHUYECKON CBSI3U (MOHHOM, KO-
BAJICHTHOM, METAJUIMYECKOK );

Pa3zpen 3. Xumunueckasi KHHe-
THKA W XMMH4YecKOe paBHOBe-
cue.

3HaTh:

3HaTb OCHOBHBIE NOHATHUSA, ypaB-
HEHUs, MOCTYJaThl XMMHYECKOMN
KMHETUKH U XMMHYECKOIO PaBHO-
Becus. Knaccudukanuio mpocThix
U CJIOKHBIX pEaKLuil.
3aKOHOMEPHOCTH BIIMSHUS BHEIII-
HUX (PaKTOPOB Ha CKOPOCTb Peak-
LI U Ha MOJIOXKEHHE XUMHUYECKO-
IO PaBHOBECHS.

Ymersn:

PaccuutbiBaTh SHEpruM akTUBa-
LMY, IPUMEHATH 3aKOHBI U ypaB-
HEHUS! XUMUYECKON KUHETUKH TS
00pabOTKH HIKCIEPUMEHTAIBHBIX
NaHHbIX. PaccuMThIBaTH OCHOB-
HblE TIapaMEeTpbl PaBHOBECHBIX
XUMHUYECKHUX CHCTEM.

[IpumeHsaTH IIPUHIIUI Jle-
[laTtenpe Mg aHamu3a BIUSHUS
pa3nuyHbIX (PAKTOpPOB Ha MOJO-
KEHHE XUMUYECKOTO PaBHOBECHSI.
Baanern:

3amuTa 1a00paTOPHBIX
pabor.
KonrtpomnbHas pabora.
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OCHOBaMHU KMHETHUYECKOTO METOZA
JUI OIMCAHUS BPEMEHHBIX 3aKO-
HOMEPHOCTEH XUMHUYECKUX IIPO-
L[IECCOB, METOJaMHU pacuera Oc-
HOBHBIX IIapaMETPOB, XapaKTepH-
3YIOLIMX XMMHYECKOE PABHOBECUE
(KkOHCTaHTa paBHOBECHUS, pPaBHO-
BECHbIE KOHIICHTpALUM, IIyOHHa
MIPOTEKaHMs MpoIecca)

Pasznen 4. PacTBopbI

3HaTh: OCHOBBI TEOPUU PACTBO-
POB HEDJICKTPOIUTOB U DJIEKTPO-
JUTOB. XHUMUYECKHE PABHOBECHS
B pacTBOpax 3JeKTposuToB. Ilo-
uarust pH cpeapl, KOHCTaHTa UOH-
HOTO TIPOW3BEJCHUS BOJBI, MPO-
W3BEJCHUE PACTBOPUMOCTH, THUJI-
pOJIN3, KOMIUICKCHBIE COEIUHE-
Hus. KonnuratnBHBIE CBOMCTBA.
YMeTh: 00BACHUTH OCOOECHHOCTHU
MOBEJICHUSI PACTBOPOB DJIEKTPO-
JINTOB C MO3UIMHI MPECTaBICHUN
0 XMMHUYECKOM PaBHOBECHHU, BHI-
BECTH OCHOBHBIE KOJHYECTBEH-
HBIE COOTHOUICHUS, XapaKTepu-
3YIOIIME PAaBHOBECHE B PacTBOpPAX
3JIEKTPOJIUTOB.

Biagerb: HaBBHIKAMH ITOHMMAaHMS
MPOIIECCOB, MPOTEKAOIINX B pac-
TBOpax, Kak B OJHOM H3 CaMbIX
BOKHBIX TpeacTaButenei (Gusu-
KO-XHUMHWYECKHX CHCTEM; BJIAJIETh
HaBBIKAMHM XHUMHYECKOTO DKCIIe-
pUMEHTA.

3amuTa 1a00paTOPHBIX
pabor.
Komnoksuym.

Pa3nea 4. PacTtBopbl

3HATB: OCHOBBI TEOpUU PaCTBO-
POB HEAJIEKTPOJIUTOB U DIIEKTPO-
JUTOB. XHMMHUYECKUE PAaBHOBECUS
B pacTBOpax 3JeKTposuToB. Ilo-
HaTus pH cpenpl, KOHCTaHTa MOH-
HOTO TPOU3BEACHUSI BOJBI, IPO-
U3BEJICHUE PacTBOPUMOCTH, THJ-
poiu3, KOMIUIEKCHBIE COEIUHE-
Hus. KonnuratuBHele CBOMCTBA.
YMeTb: 00BSICHUTH OCOOCHHOCTH
MIOBEICHNUS PACTBOPOB BJIEKTPO-
JIUTOB C MO3HUIMN MPEICTaBICHUN
0 XMMHYECKOM paBHOBECUH, BbI-
BECTH OCHOBHBIE KOJMYECTBEH-
HbIE COOTHOULIEHMSI, XapaKTepH-
3YIOLIME PaBHOBECHE B PaCTBOpPAX
JIEKTPOJIUTOB.

3-OIIK-1; V-OIIK-1,;
B-OIIK-1; 3-VKE-1,
V-VKE-1; B-VKE-1

3amuTa 1abopaTOpHBIX
pa0or.

NupuBunyansHoe aomani-
Hee 3aJ]aHue




Bnaners: HaBbIKAMU TTOHUMAHUS
MIPOLIECCOB, MPOTEKAIOUINX B pac-
TBOpax, Kak B OJHOM M3 CaMbIX
BAXHBIX TNpeacTaBUTeNnel ¢Gusn-
KO-XHMHYECKUX CHCTEM

Pa3nen 5. OcHOBBI XUMHYECKON
TEePMOIMHAMHKH

3HaTb: OCHOBBI  XMMHYECKOM
TEPMOJIUHAMUKHU, 3aKOHBI TEPMO-
XUMHUH.

YMeThb: pacCUUTHIBATh TEILIOBBIE
3 PEeKTHI XUMUYECKUX PEaAKIIHI
[0 NPEMJIOKEHHON CXEeMe pacué-
Ta.

Ornpenenarb HampaBjeHUE U TIpe-
JIeNIbl TIPOTEKAaHUs TePMOJAMHAMU-
YECKUX TMPOIECCOB, MCXOJs U3

o0Imux TEPMOJUHAMHYECKHUX
IIPEACTABICHUM.
Baagern:

OcHoBaMu TEPMOANMHAMHUYCCKOI'O
MOAXO0Ja K OIMCAHUIO OCHOBHBIX
3aKOHOMEPHOCTEH  XMMHYECKUX
IPOLIECCOB; METOAAaMH  pacueTa
TEIJIOT ~ TPOIECCOB,  BIIAJICTh
HaBBIKAMH TIPOBE/ICHHS SKCIICPH-
MCHTA, NPCACTABJICHUA OSKCIICPHU-
MEHTAJILHBIX PE3YyJIbTAaTOB B BUJEC
oT4yera, OOCYXIEHHUS TMOJIy4YeH-
HBIX pPEe3yJbTAaTOB C HCIOJIb30Ba-
HUEM OCHOB XMMHMYECKOM TEPMO-
JMHAMHKH.

Pa3nes 6. OcHOBBI 3JIEKTPOXH-
MHH

3HaTh: OCHOBBI TEOPUU OKHUCIIU-
TEJIbHO-BOCCTAHOBUTEINIBHBIX pe-
aKUMH, OCHOBBI pabOTHI rajibBa-
HUYECKOTO 3JIEMEHTA; OCHOBBI
TEOPHUH IIEKTPOXUMUYIECKON
KOPPO3HHU U CIIOCOOOB 3aIIUTHI OT
Hee, OCHOBBI TEOPUH JIEKTPOIH-
3a.

YMerTh: IPUMEHSTh TEOPETHYE-
CKHUE 3HAHUSA JJIs1 OObACHEHUS
KOHKPETHBIX SIBJICHUN B IPUPOJIE
U Ha POU3BOJICTBE, B OCHOBE KO-
TOPBIX JIEKAT JIEKTPOXUMHUYE-
CKUE SIBJICHMS.

Baaaerb: TEOpEeTHUYECKUM MaTe-
pHuagoM B 00beMe 10CTaTOYHOM
JUIS UACHTU(QUKAIUN, OTUCAHUS U
00BSICHEHUS 2JIEKTPOXUMUYECKIX
SIBJIECHUM W MPOLIECCOB.

3amuTa 1a00paTOPHBIX
pabor.
Komnoksuym.

3amuTa 1a00paTOPHBIX
pador.

KoHTtpois camocTosTens-
HOMU pabOoTHI.

DK3aMeH.
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4. Paspen 7. lucnepcHble cucre- KoHnTponb camocTosiTens-
Mbl. Kosustonabie pacTBopsbl. HOM paboTHI.

3HaTh: OCHOBHBLIC TIOHATHUS U DK3aMeH.

ompeJeeHUsT pasjesia KOJUIOU/I-
HOW XMMHUU O BBICOKOJUCIIEPCHOM
COCTOSIHMH BEIIECTBA, TIPUYUHBI U
0COOEHHOCTHA IIOBEJECHUSA BBICO-
KOJIUCIIEPCHBIX CHCTEM, CTPYKTY-
Py MHILIEIUT THOPOOHBIX 30JIEH.
YMeTh: 00BACHUTH OCOOCHHOCTHU
IOBEJICHUS BEIIECTBA B BBLICOKO-
JTUCTIEPCHOM COCTOSTHUH.
Bnaners: TeopeTuuecKkuM mMate-
puajgoM B 00beMe J0CTaATOYHOM
JUTSL UICHTH(PUKAIIIY, OTTUCAHUS
00BSACHEHHST OCOOEHHOCTEH OBE-
IeHNsT 00BEKTOB KOJUIOUTHOM
XHAMHUH.

IIpomexyTOYHBIN KOHTPOJIb, 1 cemecTp
3a4eT 3-0OIlK-1; Y-OIIK-1; NunuBunyanbHas 3a4er-
B-OIIK-1; 3-YKE-1, Has pabora
Y-VKE-1; B-YKE-1

IIpomeKyTOYHBIN KOHTPOJIb, 2 cCEMeCTP
3K3aMEH 3-0OIlK-1; Y-OIIK-1; bunertsr
B-OIIK-1; 3-YKE-1;
Y-VKE-1; B-VKE-1

8.2. Tunoevie KOHMPOIbHBLE 3A0AHUS UTU UHDBLE MAMEPUATIDL
8.2.1. Ikzamen(2 cemecmp).

a) TUIOBBIC BOMPOCHI (3aJaHMUS):

1. CocraB aToma. DieMEHTapHbIE YAaCTHIIbl. XapaKTEPUCTHKA 3JIEKTPOHA, MPOTOHA, HEUTpPOHA.
Xumuueckuit snement. M3otomnel. Monbl. OCHOBBI aTOMHO-MOJEKYISPHOTO yueHUs. Macca aToMoB.
AtomHas equHUIA Macchl. [ToHsATHE KOTMYeCTBa BEMIECTBA, MOJIb.

2. Crpoenue atoma. SlnepHast Mozenb atomMa.  KBaHTOBO-MEXaHHWYECKOE OMHMCAHUE CTPOCHUs
atoma. KopryckymnsipHO-BOIHOBOM myanu3M. OpouTtaib.

3. DneKTpoHHOEe CcTpoeHHe aroma. KBaHToBble umcna N, |, mi, mMs. 3HaueHue u (U3MUECKUit
CMBICI. DJIEKTPOHHBIHN CJI0H (YpOBEHB). DIEKTPOHHBIE MOJYPOBHH.

4. OnextpoHHas (opmyna. [IpaBuna 3amonHeHUs 37IeKTPOHHBIX opOutanelt. ITpunmun Ilaynu.
IIpaBuno I'yana. IlepBoe u BTOpoe npasuna KiedkoBckoro.

S. OJEeKTPOHHOE CTPOCHHE aTOMOB M TEPUOJUUYECKOE HM3MEHEHHE CBONCTB XMMHUYECKHX

anemeHToB. [leproandeckas cucrema JI.1. Menaeneesa. S-, p-, d- u f- 37IeMeHTHI, HX PACIIOIIOKEHUE
B [IEPUOJAUYECKON CUCTEME.

6. ITonnMaHue MEPUOIUYECKOr0 3aKOHA C MO3MIMI COBPEMEHHBIX MPEJICTABICHUNA O CTPOCHUM
aToMa. 3aKOHOMEPHOCTH HM3MEHEHHUS METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB XUMHYECKHX
AJIEMEHTOB B Iepuoaax W rpymmax nepuoandeckor cucteMbl (I1C). 3akoHOMEpPHOCTH B M3MEHEHHUH
pannycos aromMoB 1 HOHOB B [1C.

7. OHeprusi NOHU3ALMH, CPOJICTBO K JJIEKTPOHY M JJIEKTPOOTPHULIATEIBHOCTh. 3AKOHOMEPHOCTH UX
W3MEHEHUs y 2JIEMEHTOB B IEPUOAAX U IPpyIIax.
8. KoBanentHas xumuueckas CBs3b, €€ XapakTepucTUKU. OOMEHHBIN U JOHOPHO-AKIENTOPHBIN

MEXaHHU3MbI 00pa30BaHUS KOBAJIEHTHOU CBSI3U.
9. Merton BalleHTHBIX cBs3eii (0cHOBHBIE mojioxkerus ). Kpusas E=f(r) monexyi.



10. IToHsITHS BaJIEHTHOCTH ATOMOB, BAJIEHTHBIE 3JIEKTPOHBI, CTENIEHb OKHUCIEHUs aToMOB. [IpaBuna
OIpENICNIEHUs] CTENICHU OKMCJIEHUs JIEMEHTOB. BaleHTHOCTh aTOMOB B OCHOBHOM M BO30YXIEHHOM
COCTOSIHUSIX.

11. OCHOBHBIE TUIIBI XMMHYECKOHN CBS3H. DJIEKTPOHHAS NPUPOLA XUMUYECKOU CBsI3U. OCHOBHBIE
XapakTePUCTUKH XHMHWYECKOM CBS3M: DHEPIUsl CBA3W; JUIMHA CBSI3U; HAIPABJICHHOCTH CBS3H;
IOJIIPHOCTD CBSI3H; HACBHIIIAEMOCTD CBS3H.

12. Bopoponnas cBsi3b. DHEprusi BOAOPOAHON CBs3U. M3MeHeHue (U3NYECKUX CBOWCTB BEIIECTB
BCJIEJICTBHE 00pa30BaHus BOAOPOAHBIX CBsA3el. OCOOEHHOCTH CBOMCTB BOJIBI.

13. MesxMmoneKysipHble B3aMMOACHUCTBUS M arperaTHOe COCTOsSHME BellecTB. ['a3000pa3Hoe u
KOHJICHCUPOBAaHHOE COCTOSIHUE BELIECTB.

14. OcobeHHOCTH Ta3000pa3HOro, >KUIAKOTO W TBEPJOr0 arperaTHbIX COCTOSHMM BellecTBa.
CpaBHEHHE CBOMCTB TBEPIOTO KPUCTAIUIMYECKOTO M TBEPOTO aMOP(PHOT0 COCTOSTHUI BELIeCTBA.

15. Kpucrainsl. OCHOBHBIE TUIIBI KPUCTAJUIMYECKUX PELIETOK: aTOMHAas1, MOJIEKYJIIpHAs, HOHHAs U
MeTajnueckast. CBsi3b CTPOEHUS U CBOWCTB KPUCTAJIIIOB.

16. DIEKTPOOTPULIATEIBHOCTh U OCHOBHBIE THUIIBI XMMHUYECKOH cBA3U. MoHHasA cBsA3b. OCHOBHBIE
XapaKTEPUCTUKU MOHHOM CBSI3H.

17. HanpaBiieHHOCTh XMMHMUYECKUX CBSI3€M M IIPOCTPAHCTBEHHOE CTpoeHHE MouleKyn. Konuenmus
TUOpUAM3AIN OPOUTAIICH JIUIsl OTIpeIeICHIsI KOH(DHUTypaIruu MOJIeKy (Ha puMepe aTroma yrieposa) .
G-U T- CBSI3H.

18. HampaBieHHOCTb XUMHUYECKHUX CBSI3€H U MPOCTPAHCTBEHHOE CTPOEHHE MOJIeKy. OlLieHKa YIiloB
MEXIY CBA3AMU U (popMbl Mosiekys. Meton ['minecniu i1t onpeaeneHus KOHQUrypauuyu MoJIeKyJl.

19. MeKMONEKYIJIApHbIE B3aMMOJEHCTBHS: OPUEHTAMOHHOE, WHIAYKIUOHHOE, AUCIEPCHOHHOE.
OHEprus MeXMOJIEKYJIIPHOTO B3aUMOIECHCTBUS.

20. OcCHOBHBIE KJIaCChl HEOPraHUYECKUX BELIECTB: OKCHJbI, KHUCIIOTBI, OCHOBaHUS, COJH.
KHCc0THO-0CHOBHBIE CBOMCTBA OKCUAOB M THIPOKCOCOCIUHEHUN S U P-2JIEMEHTOB B 3aBUCHUMOCTH OT
MIOJIOKEHUSI 3JIeMEHTOB B mnepuoauueckor cucreme [[.M. MenneneeBa. Cxema Koccensa. Css3p ¢
panuycaMy U CTETIEHSAMH OKUCIEeHUs. AM(OTEpPHbIE COETUHEHHUS.

21. ["anbBanmyeckue aneMeHTsl. DnemeHT Jlanuaina-Axkoou. KoHreHTpaonHbie raabBaHUYeCKUe
anemenThl. Pacuer D/IC u AG ranpBaHu4ecKux 31eMeHTOB. CBUHIIOBBIM aKKyMYJISITOP.

22. Onektpon. JIBoWHOW oanekTpudeckuid cioil. CTaHAapTHBIE AJIEKTPOIHBIC TMOTECHIIMAIIBI.
CraHmapTHBII BOIOPOIHBIN 3JIEKTPO.

23. CkopocTh XMMHMUYECKOM peaklMH. 3aKOH JeHCTBHS Macc Uil HEOOpaTUMBIX pEeaKlMi.
MexaHn3M XHMHYECKUX IPOLIECCOB. JIEMEHTapHas peakuus. MOJEeKyIsIpHOCTh PEaKLMH, MOPSI0K
XUMHYECKOW PEaKIUU.

24. BnusiHue Temneparypsl Ha CKOpocTh XuMuueckoi peakuuu. IlpaBuno Bant-T'odda. Dneprus
aKTUBALIMM. OHEpreTudeckas cxemMa MPOTEKaHUS XWMHUYECKOM peakuuu. OHAOTEPMHUYECKHE U
HK30TepMHUUECKUE peakiuu. Y paBHeHHe Appennyca. Karanus. MaruOuposanue.

25. OOpaTuMble XUMHUYECKHE peakUWu. 3aKOH JEeHCTBUS Macc JUIsl OOpaTHMBIX peakiui.
KoncranTa paBHOBecusi. DHepreTuyeckas cxema o0OpaTUMOH peakuuu. BiusHue n3aMeHeHus BHEITHUX
yCIIOBUM (KOHLIEHTpalMM, AABJICHUS, TEMIIepaTypbl. KaTalu3aTopa) Ha IOJOKEHHE XUMHUYECKOIO
paBHoBecus. [Ipunnun Jle-llarense.

26. [TepBbIil 3aKOH TEPMOAMHAMUKH. DHTAIBIUS U BHYTpeHHss1 SHeprus. CTaHIapTHBIC YCIOBHSL.
CrangapTHas PHTANBIUS 00Pa30BaHUSI BEILIECTB.
27. 3akon I'ecca u cneactBus w3 Hero. TeruoBod Ah(PEKT XUMHUYECKUX peakiui U (a30BBIX

nepexonoB. Pacuér TemnoBbiX 3(h(}HEeKToB (U3MKO-XMMUYECKHX MPOLIECCOB M3 CTAaHAAPTHBIX TEIUIOT
o0OpasoBaHwUs.

28.  DOurpomus. TepmoauHaMuyeckas BEpOATHOCTb. YpaBHeHHE bosbiiMana. DHTpomus, Kak
GbyHKIMS TemmepaTypsl, JaBieHHs, 00bEMa, (Pa30oBOro COCTOSHHUS BELIECTBA, CTPOCHMSI MOJEKYII.
M3MeHeHne SHTPOIUH MTPU XUMHUYECKHX U (Da30BBIX MPEBPALICHHUSX.

29. Oneprus ['m60ca. VYcioBus caMONpPOM3BOJIBHOIO MPOTEKAHHUSI HEOOPATUMBIX XHUMHUYECKHX
npoueccos. BiusiHue TemnepaTypsl.
30. Oueprusa ['n06ca nns oOpaTHMBIX XMMHYECKHX peakuuil. CBsi3b ¢ KOHCTAaHTON paBHOBECHS.

VYpasuenue Baut-I'odda.
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31. PactBoprl. Knaccuduxauus pactBopoB. Tepmoannamuka mporecca pacTBopenus. lloHsTue
UJCAIBHOTO pacTBOpA.

32. CriocoObI BBIpaXEHHUSI COCTaBa PaCTBOPOB: MACCOBAs U MOJIbHAS JIOJIM; MOJISIpHAsi, MOJISUTbHAS
Y HOpMaJIbHasi KOHIEHTpauuu. CBsA3b MEXAY MOJIIPHOM KOHLIEHTpAaIMed U MacCOBOW IOJIEH, MEXKIY
MOJISUIBHOW U MOJISIPHOM KOHLIEHTpaLUEH.

33. [TonsaTHEe SKBUBANEHT, (AKTOpP SKBHUBAJIEHTHOCTH, HKBUBAJIEHTHOE YHUCIO, 3KBUBAJICHTHAs
Macca, 3aKOH OJKBUBaJICHTOB. llpaBmia ompexneneHus (akTopa SKBHUBAJIECHTHOCTH JUISL KHUCIIOT,
OCHOBAaHMMH, OKCHUJIOB, COJEH, AJIi XMMUYECKHUX 3JIeMEHTOB. Pacuer ¢akTopa 3KBMBAJEHTHOCTH IS
okcunutens U Boccranosurels B OBP.

34. PacTBOpBl  37EKTPOMUTOB. DneKTponuTudeckas auccoumanus. CunbHble U cialble
JNEKTPONUTEL. KOJIIMYECTBEHHBIE XapaKTEPUCTHKU IpOLEcca INEKTPOJIMTUYECKON IHCCOLMALMN
(cremeHp JuccoLManuy, KOHCTAaHTAa JUCCOLMALMM). 3aBUCUMOCTh Ipoliecca IUCCOLMALUU  OT
TEMIIEPATYPHI.

35. Hucconmanus Boxabl. MoHHOe mpousBeneHHEe BOIAbL. BOAOPOIHBIM M T'MIAPOKCHIBHBIN
nokaszarenu. Pacuér BomopoaHoro mnokasarens (pH) pacTBOpoB CHIBHBIX M CHaObIX KHCIOT M
OCHOBaHUM.

36.  3aBUCHMMOCTb CTEICHH IAMCCOIMAIUK CIA0BIX 3JICKTPOJIUTOB OT KOHIICHTPAIMH PacTBOPOB.
3akoH pazdasieHus OcTBanbaa (BBIBO).
37.  PactBopumocts BemiecTB. Koadduiment pacrBopumoctu. MoHHOE paBHOBEcHE B CHCTEME

pactBop <> ocanok. lIpousBenenue pactBopuMocTH. MosipHass pacTBOPUMOCTh. CBS3b MEXKIY
MOJIIPHOW PACTBOPHUMOCTHIO MaJOpacTBOPHUMBIX BEIIECTB U TMPOM3BEICHHEM PACTBOPUMOCTH.
BrusiHre moCTOpOHHUX BEIIECTB HA PAaCTBOPUMOCTh. D PeKT 001Iero noxa.

38.  T'mapomus coneit. CreneHb TUApONM3a U KOHCTaHTa TUApodu3a. Pacdyér BOAOPOAHOTO
noka3zarenst (pH) pacTBOpOB rupoIN3yIOLINXCS COJIEH.
39. OOMeHHbIE peaklMM B pacTBOpax »dJICKTPOIUTOB (peakuuu ¢ oOpa3oBaHHEM OCaJKOB

MaJIOPACTBOPHMBIX BEIIECTB, CIA0BIX 3JIEKTPOJIUTOB, Ta30B). HampamieHwe NpoTeKaHUS peakmui
oOMeHa i ciay4asi, KOrJa OJJHOBPEMEHHO CPeIy UCXOAHBIX BEIIECTB U MPOIYKTOB PEAKIIMU UMEIOTCS
MaJIOpacTBOPUMBbIE BEIIECTBA UM CIA0bIE 3JIEKTPOIUTHI.

40. OKHMCIUTEbHO-BOCCTAHOBUTEIbHBIC peakuuu (OBP). Knaccudukanus OBP.
MeXMONEKYNIIpHbIE,  BHYTPUMOJEKYJSIPHBIC  PEaKlMH, PEaKIUH  JAUCIPONOPLHUOHUPOBAHUSI.
Oxucnutens. BoccTaHOBUTEb.

41. KonnuraruBabie CBOWCTBa PacTBOPOB HEAIEKTPOIUTOB. 3akoH Payns. daszoBas nuarpamma
BOoAbl. V3MeHeHue TemrepaTyp 3aMep3aHus M KHUIIEHHS BOJHBIX pacTBOpPOB. SIBieHHE ocMmoca.
VpaBuenne Bant-I'opda 1 ocmoruueckoro maBnenus. M3oTroHmdeckuid k03P PUIIKEHT,
YUUTBHIBAIOIIMIA MTPOLIECCHI TUCCOLMAIIMU M aCCOIMAIIMH YacTUIl B PACTBOPaXx.

42. OKBUBaJEHT BEIIECTB B KHUCJIOTHO-OCHOBHBIX M  OKHMCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
npoueccax. PakTop 3KBUBAJIEHTHOCTH. DKBUBAJIEHTHAs Macca. 3aKOH DKBUBAJICHTOB.
43. KomniekcHsle coenuHeHus. HoMeHkmaTypa KOMIUIEKCHBIX —coenuHeHui. Ctpoenue,

XUMHYECKasl CBsI3b. Jlucconuanys KOMIIJIEKCHBIX coeqMHEHNH. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX
COCTUHEHUH.

44,  ]JlucnepcHble CUCTEMBI M UX KiaccUpUKaIMs (B 3aBUCUMOCTH OT COOTHOIIEHMS arperaTHoro
COCTOSIHUS JucnepcHas (pasa/aucrnepcroHHas cpesia; XapakTepa B3auMOJICHCTBUS TUCTIEPCHOM (a3bl ¢
JMCTIEPCUOHHOIN Cpesloi, CTPYKTYpPHO-MEXaHMYECKHX CBOWCTB). JlucmepcHocTh U retepodasHoOCTb.
CrniocoObl Moy4eHus JUCTIEPCHBIX CUCTEM (METO/Ibl JUCTIEPIUPOBAHUS U KOJICHCAIINH )

45. Konnonanbele pacTBOpbl Kak YacTHBIA ciiydail qucnepcHbIX cucteM. OcoOEHHOCTH CBOWCTB
KOJUTOMHBIX cucteM. CTpoeHue Muueml B JUOPOOHBIX KOJUIOMIHBIX pacTBOpax (arperar, sjapo,
rpanyia, muneinna). [lpasuiio [lanera — ®dasHca.

46. ONEeKTPOKMHETUYECKHE  CBOMCTBAa  KOJUIOMJHBIX  pacTBopoB.  CTpoeHHe  JABOWHOTO
aneKTpudeckoro ciuos. lloTeHnuanonpenensomue HOHbI, ITPOTUBOMOHBL. DJIEKTPOKMHETHUECKUN
(m3eta-) moTeHHHMAN. DNEKTpodope3 U AIEKTPOIHIOOCMOC — OOBICHEHHE MEXaHW3Ma C IO3HITHI
CTPOEHUS MUIIEIIBI.

47. ArperaTuBHasi W KUHETHYecKas (CeIMMEHTAI[MOHHAs) HEYCTOMYMBOCTh KOJIJIOUIHBIX
pactBopoB. Koarymsuuss u koanucueHuus. [lopor koarymsiuuu, KoaryJupymooliee JIelCTBHE
ANIEKTPONINTOB, paBuwio Hlyneue — [Mapau.



48. KectkocTs Boabpl. MeTozbl €€ yCTpaHEHUSI.

IIpumepHbIe 321a4H, BKJIYEHHbIE B 9K3aMEeHALMOHHbIE OHJIeThI

1. 3agaun Ha OCHOBHBIE 3aKOHBI XMMUHU (pacueT 110 CTEXHUOMETPHUHU, Ta30BbIE 3aKOHBDI).

2. Hanucanue 35eKTpoHHBIX (popmyn snemenToB [lepuoandeckoit cucTeMsl.

3. Onpenenenune KoH(Urypanuii NpocTeNIINX MOJIEKYJI, OIPeAeIeHUE OISPHOCTH CBsI3€il B MOJIEKY-
Je.

4. 3ajaun Ha IPUTOTOBJIEHHE PACTBOPOB (C MCII0JIb30BAHHEM HOHATHUH MPOLEHTHOM, MOJISIPHON U
HOPMAaJIbHOW KOHIICHTPAIUH ).

5. 3agauyn Ha BBIYHCIICHHUE TETJIOBBIX APPEKTOB PeaKLnii.

6. 3aa4uM 110 KWHETUKE PEaKLUH, CBA3aHHBIC C UCIIOJIb30BAHUEM 3aKOHA JICUCTBUS MaccC, IpaBuia
BanT - I'odda.

7. 3agaum 110 paBHOBECHUIO peakLuii (OnpeieleHne KOHCTAHT PABHOBECHS, pacyeT PAaBHOBECHBIX KOH-
neHTpauuit). Cmemenue pasHoBecus. [Ipunnun Jle-laTenbe.

8. Hanmcanue peakuuil ruiposin3a U ONpeIesIeHUue Cpebl PacTBOPA.

9. Hanmcanue OKUCIUTEIBHO - BOCCTAHOBUTENIBHBIX PEAKLUI 110 METOAY NOJIypeaKLUi.

10. Hantucanue popmyIibl MUIIEKILIBI

Tunosble 3a1a4u 4715 3a4eTa
1.Hanucats cxemy rugponusa u onpeaenuts pH 0,1M pactBopa K3POs, ecnu nzBectHo, uto
1) runponu3 npoTeKkaer Mo NepBOM CTyMEHHU; 2) KOHCTAHThI JUCCOLMALUU opTohochOopHOit
KHCJIOTHI 1O TepBOii, BTOPOH M TpeTheil CTYIEHSM COOTBETCTBEHHO paBHBI K,1=7,9x107;
K=1x10"7; K;3=4,5x1072,
2.Paccuutars PH 2 %-noro pactBopa NaNOz (mioTHOCTh pacTtBopa 1,02 r/min).
3. Hanucatp cxemy rugponusza KF. Beruucnute koncranty runponusa KF. Onpenenuts cre-
TeHb ruaponm3a 31oit comu B 0,01M pactope u pH pactBopa, eciu Ky(HF) = 6,6x10™,
4. st pactBopenus 1,16 v PbJ> morpedoBanock 2 1 Boasl. Haiitu TP Pbl.
5.PacTBOpuMOCTH KapbonaTa cepebpa Ag.COs B Boze mpu 25°C pasna 1,16 Mxmonb/n. Onpenenuts
IIPOU3BEIEHUE PACTBOPUMOCTH 3TOM COJIM B BOJE.
6.BBISICHUTB, MOKHO JIM OJTHOCTBIO pacTBOpUTh 7 T ZN(OH)2 B 1 11 BOABI Ipu KOMHATHON TeMIepary-
pe, €ciu U3BECTHO, YTO IPOMU3BEJIEHUE PACTBOPUMOCTH THAPOKCHIA LIMHKA MPH 3TOH TemIiieparype
pasuo 1x107. Msmenennem 06béMa pacTsopa npu pactsopernn Zn(OH), mpeHe6peds.
7.0npenenuts creneHb auccoruanun ykcycHo kuciaotsl (CH3COOH) B 0,1M pactBope, ec-
i xoHcTaHTa aucconmanun CHsCOOH pasra 1,8x107.
8.Cpasuuts pH 1M pactBopoB ykcycHoi kucnotsl (CH3COOH) u conanoit kucnotst (HCI).
K(CH3COOH)= 1,8x10™°, PaccunTaThb CTENEHD UCCOLHALIMH YKCYCHOM KUCJIOTHI.
9. Kakyro Maccy ruipokCuia HaTpHsl HEOOXOIMMO pacTBOPUTH B 3 J1 BOJbI, 4T00b! pH momyueHHoro
pacTBOpa crajn paBeH 11?7
10. KoncranTa mecroiikoctu nona [Ag(CN)z]” cocrasnser 1,4 - 10%°, BouucauTh KOHIEHTPAIUIO
noHoB cepedbpa B 0,05M pactBope K[Ag(CN)2], conepxaiem, kpome toro, 0,01 monss KCN B nutpe
pacTBopa.
11. Koncranta Hectoiikoctn nona [Cd(CN)4]* cocrapnser 7,8 - 1078, Brrumcnnts KoHIEHTpaImio
noHoB kagamus B 0,1 M- pactBope K2[Cd(CN)s], conepxamiem B uzdbitke 0,1 monst KCN B utpe pac-
TBODA.
12.Bo ckonbKO pa3 yMEHbIIUTCS ckopocTh peakiuu 2A(r)+B(r)—C(r) npu yMeHbIIEHUH Mapiualib-
HOTO JIaBJICHUS BCEX BEIIECTB B CUCTEME B TPU pa3a U OJHOBPEMEHHOM ITOHM)KEHUU TEMIIEPATYPHI CH-
crems! Ha 30°C? TemnepaTypHblii KOA(GUIMEHT CKOPOCTH PeaKIun Y=2.
13.Bprunciure TeMrepatypHblii KOdG(GUIHUEHT U IHEPrui0 aKTUBALWK XUMHUYECKON peakIuH, €Cciu
KOHCTaHTa cKopocTu dToit peakiuu npu 120°C pasua 5,88x10, a mpu 170°C paBua 6,7x1072.
14. Bo CKOJIBKO pa3 yBEMMUHTCS CKOPOCTH peakiyy, mpoTekaromeii mpu 298°K, eciu B pesysbraTe uc-
MOJIb30BaHUs KaTalln3aTopa yaloCh YMEHBIIUTh SHEPTUI0 aKTUBAIMK Ha 4 kJ[/Moib?
15.Meronom nomypeakuuii coctaBuTh ypaBHeHue OBP, yka3zaTe OKHUCIMTENb U BOCCTAHOBUTEIND. Pac-
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cuntath DJIC, snepruto ['m60ca, crenars BBIBOJ O HAMPABICHUU MTPOTEKAHUS MIPH CTAHJAPTHBIX YCIIO-
BUSAX XUMUYECKOM peaKiuu
H2S+ KMnO4+H2S04— S+ Mn SO4+....
16. MeronoMm nostypeakuuii coctaBuTh ypaBHeHue OBP, yka3zaTe okuciaurens ¥ BoccTaHOBUTEINb. Pac-
cuurtath DJIC, snepruto ['n60ca, cnenars BHIBOJ O HAMPABJIEHUU MIPOTEKAHUS MIPU CTaHJAPTHBIX YCIIO-
BHUSIX XUMUYECKOW pEeaKIUU
Al + NaOH + H,0O — Na3[A1(OH)e] + Hz
17. MetonoM mnosypeakuuii coctaBuTh ypaBHeHue OBP, yka3zare okuciuTenTr M BOCCTaHOBH-
tenb.Paccuntars D/IC, snepruto ['nb6ca, cnenars BbIBOJ O HANPABICHUH MPOTEKAHUS MPU CTaHAAPT-
HBIX YCIOBHSX XUMHUECKON peakiuu
KJ+K2Cr07+HS04 —J+Cré*+. .
18. Beruncauth u3MeHenune sHeprun [ m60ca B peakuuu gumepusanuu auokcuaa azora 2NOz(r) <>
N204(r) mpu cranmaptHoii Temreparype. Crnenath BBIBOJ O HANpaBICHUHM MPOTEKaHUs MpoIecca,
OTNpeeNIUTh KOHCTAHTY PABHOBECHS PEaKLIUU JUMEPU3ALIUU.
19.Kakoe xosnnuecTBo Teruia BbienuTcs npu cropanuu 8 r CHanpu P=1 atm u T=25°C.
20. Ilpu HekoTopoit Temmeparype paBHoBecue B cucteMe 2NO2 «>2NO+0, ycTaHOBUIOCH MIPU KOH-
nenTpauusax [NO]=0.4 mons/a, [NO2]=0.2 mons/n, [O2]=0.1 monb/n. HaliTu KOHCTaHTY paBHOBECHS U
UCXOHYI0 KoHLeHTpanuio NOz, eciiu ncxoHasi KOHIEHTpalus Kuciaopojaa pasHa Hyito. Kakue ycio-
BUs OyAyT CIIOCOOCTBOBATH CMEIICHUIO PaBHOBECHS B CTOpOHY oOpazoBaHus NO, ecnu npsimasi peak-
[MS SHI0TEpMHUYECKasl.
21. B xakyto cropony mporekaer peakuus Nowry +3Hzr <>2NH3¢) B cTanmapTabix ycnoBusix? Uemy
paBHa KOHCTaHTa PaBHOBECHS TAHHOW PEaKINH?
22. CoctaBuTh GOpMYIIbI MULIETUT 0Opa30BaHHBIX a) 100aBlieHHEeM (TI0 KarisiM) pacTBOpa Xjopuaa Oa-
pust (BaCl2) x pactBopy cynbdara Hatpust (NaxSO4), Haxomsiemycsi B U30bITKE; a) J00aBIeHUEM (110
KarusaM) pactBopa cyibdara Hatpus NaxSOs k pactBopy xmopuna 6apus (BaCly), Haxomsiiemycs B
n30bITKe. OOBSCHUTD pa3IuvKe B 3HAKaX 3aps/IOB I'PaHYII.

IIpumepsl OusteToB

BUWJIET Ne 1.
1.CocTtaB atoMa. OneMEHTAapHbBIE 4YacTHULBI. XapaKTEPUCTHKA DJIEKTPOHA, INPOTOHA, HEUTPOHA.
Xumnueckuit smement. M3oromnsl. MoHbl. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO Y4eHUsi. Macca aToMoB.
AtomHas equHuna Macceol. [loHsTHE KOTMYECTBA BELIECTBA, MOJIb.
2.CKOpOCTh XUMHUUYECKOM peakiuy. 3aKOH JAeUCTBUS Mace JUIsl HeoOpaTUMbIX peakiuii. MexaHu3M xu-
MHUYECKHX IPOLECCOB. DJIEMEHTapHas peakuuss. MoJeKylIIpHOCTb PEaKIUH, MOPAJOK XUMHUYECKOU
peakuuu.
3. 1nst pactBopenus 1,16 r PbJ2 motpe6oBanocs 2 i1 Boasl. Haiitu TP PbJo.

BUJIET Ne 2.

1.Ctpoenne aroma. SnepHas mMojens atoma. KBaHTOBO-MEXaHHYECKOE OINMCaHHME CTPOEHMS aToMa.
KopnyckynspHo-BosiHOBOU qyanu3m. OpOuTas.
2. luccounanus Boasl. MloHHOE mpowusBeneHHe BOjAbl. BomoponHblii U THAPOKCUIIBHBIN MOKa3aTeNu.
Pacuér BogopoaHoro nokasarens (pH) pacTBOpOB CHIIBHBIX U CJIa0BIX KUCIOT U OCHOBAHUH.
3.Meronom nonypeakiuii cocraButh ypaHenue OBP, ykazaTh okuciauTenb U BoccTaHOBUTENb. Pac-
CUYHUTATh 3.]1.C., DHepruto [ mb0ca, caenars BBIBOJ O HAMPABICHUH MPOTEKAHUS XUM. PEAKIIIU:

H2S+ KMnO4s+H2S04—> S4+ Mn SOq4+.....

0) KpuTEepHM OLICHUBAHUS KOMIIETeHIUI (Pe3y/JIbTATOB)

OTBeT OLIEHUBAETCS MO CIACAYIOIUM KPUTEPUSIM:

e [IpaBUIBHOCTB, OJHOTA, JJOTUYHOCTD IIOCTPOEHHUS OTBETA;

e  YMeHue OnepupoBaTh CIEUUATIBHBIMU TEPMUHAMM;

e  YMeHHe BBIBECTH MATEMATHUUYECKHNE COOTHOIIEHUSI B COOTBETCTBUU C TEOPETUUECKUM MaTEPUATIOM;
e lcnosb30BaHuE B OTBETE JONOJHUTEIBHOTO MaTepUAIa;



e  YMeHHEe WUTIOCTPUPOBATH TEOPETUYECKUE TTOJIOKEHHS MPAKTUYECKUM MaTEpUATIOM.

B) OIMHCAaHMUE IIIKAJbI ONCHUBAHUA

B ocHoBe nporeaypsl onpeaeneHus ypoBHS C(HOPMUPOBAHHOCTH KOMITETECHIIHIA JIEKHUT OaJTbHO-
pEeUTHHIOBas OLICHKA 3HAHUM, YMEHUH, HAaBBIKOB (MJIM) OMbITA JESITEIbHOCTH CTYICHTOB.

YpoBHHU YCBOECHUS Ma-
TepuaJsa u copMHUPoO-
BAHHOCTH CIIOCOO0OB
AeATeJIbHOCTH

KonkperHble neiictBust
CTY/1€HTOB, CBH/I€TEJIbCTBYIOIIHE
0 JTOCTHKEHUH TAHHOTO YPOBHA

IepBbIid
MeHb11e 60 6a/L10B
HeynoBieTrBopuTtebHO

Pe3ynbTaThl 00y4eHUs1 CTYACHTOB CBHUJICTEILCTBYIOT 00 YCBOSHUN UMM He-
KOTOPBIX 3JIEMEHTAPHBIX 3HAHWW OCHOBHBIX BOIIPOCOB IO JMCUUILIMHE.
JlonyieHHble OMUOKM M HETOYHOCTH IIOKA3bIBAIOT, YTO CTYACHTHI HE
OBJIaIeN I HEOOXOIUMOI CUCTEMOM 3HAHUM 0 JUCLUILINHE.

Bropoii
ot 61 1o 74 6a110B
Y10BJIETBOPUTEIBHO

JIOCTUTHYTBI YPOBEHb OIIGHKH PE3YJIbTaTOB OOYUYEHHS ITOKa3bIBACT, YTO
CTYACHTHI 00JIaJJal0T HEOOXOAMMOM CUCTEMOW 3HAHWH W BIIAJCIOT HEKOTO-
pPBIMU YMEHUSIMH 10 aAucuuiuinHe. CTyIeHTbl CIIOCOOHBI MOHUMATh U UH-
TEPIPETUPOBATh OCBOCHHYIO HWH(OpPMAIHMIO, YTO SBISETCS OCHOBOM
YCIIEIIHOTO (hOPMUPOBAHMSI YMEHHI M HABBIKOB JUIS PEIICHUS MPAKTUKO-
OpPUEHTUPOBAHHBIX 33J1a4: BOCTIPOU3BOISAT TCPMHUHBI, KOHKPETHBIC (DaKTHI,
METOJIBI U MPOIEAYPhI, OCHOBHBIC IMOHSITHS, IIPABUJIA U IPUHITUITBI; TPOBO-
JISIT TIPOCTEHINNE PACUYCTHI; BHITIOMHSIOT 3aJlaHusl TI0 00pasy (MiIu MO WH-
CTPYKLIHUN).

Tperni
ot 75 o 90 6ans0B
Xopowo

CryneHTbl NpPOJAEMOHCTPUPOBAIN PE3YJIbTaThl HAa YPOBHE OCO3HAHHOIO
BJIaJIeHUs] y4yeOHBIM MaTepHajoM M y4eOHbIMU YMEHHSMH, HAaBBIKAMU U
CrocobaMu J1eATeNbHOCTH 10 AUcUUIUIMHE. CTYAEHThI CIOCOOHBI aHAJIN3H-
poBaTh, IPOBOJIUTH CPABHEHUE U OOOCHOBAHUE BBHIOOPA METOJIOB PEILICHHUS
3aIIaHI/II\/JI B [IPAKTHKO-OPUCHTUPOBAHHBIX CUTyallUAX, 4 UMCHHO: 00BsICHSET
GbaxThl, IpaBUiIa, MPUHLUIBI; IpeoOpa3yeT CIOBECHBI MaTepuan B Mare-
MAaTUYCCKHUE BBIPAXKCHUA; TPCANOIOKUTCIBHO OIMHMCBIBACT 6YJIYHII/IC I10-
CJIEJICTBUS, BBITEKAIOIIME U3 MMEIOIIMXCS JAHHBIX; YCTAHABIMBAET B3aM-
MOCBA3U MEXKAY COCTaBOM, CTPOCHHUEM H CBOMCTBAMH XHUMHYECKHX Be-
IIECTB; MPOBOJUTH pacyeThl MO XMMUYECKUM (opMysiaM M ypaBHEHHSM;
CaMOCTOATCIIBHO MPOBOJUT XUMHYECKHH OKCIICPUMCHT II0 HMHCTPYKIHUUN
WIM TI0 YKa3aHMIO MPENoAaBaTelsi U ONUCHIBAET €r0 Pe3yabTaThl. IIPUMeE-
HACT 3aKOHBI, TCOPUH B KOHKPETHBIX NPAKTUYCCKUX CUTYyalUAX; UCIIOJIb3Yy-
€T NNOHATHS Y IPUHIMIIBI B HOBBIX CUTYaLIUsIX.

YerBepThiid
ot 91 no 100 6a10B
OT1iau4uHo

CTyneHT crmocoOeH HCIMOIb30BaTh CBENEHUS W3 Pa3TUYHBIX HNCTOYHHUKOB
JUISL YCHEIIHOTO HCCIIEOBaHMsI M TOWCKAa pEIIeHUs B HECTaHAApTHBIX
HpaKTI/IKO-OpI/ICHTI/IpOBaHHBIX CI/ITyaHI/IHXI OpI/ICHTI/IpyeTCﬂ B ITIOTOKEC XUMU-
yeckoil HMH(opManuu, ompesenseT UCTOYHUKA HeoOXoaumoil uHdopMma-
[IUH, CIIOCOOEH aHATM3WPOBATH €€; MpejJiaracT IUIaH MPOBEICHUS JKCIIe-
pUMEHTa WM APYTUX ICHCTBHI; COCTABISET CXEMbl 3a7aud, OIECHUBACT
J'IOFI/IKy HOCTpO@HI/IH TCKCTa, OICHHUBACT COOTBCTCTBHEC BBIBOJOB HMCIO-
HIMMCSI TAHHBIM; TIJIAHUPYET U OCYIIECTBISIET XUMUYECKUN IKCIIEPUMEHT.

Jlomyck K 3K3aMeHy MO JUCIHUIUIMHE B COOTBEeTCTBUU ¢ npuHiITOH B MATO HUAY MUDU GannsHo-
PEUTHHIOBONM CHCTEMOH OIIEHKH 3HAHMW CTYACHTOB OCYIIECTBIISIETCS IPHU KOJIWYECTBE HAOpaHHBIX
CTyAeHTOM OoJjiee 35 GasioB 3a CEMECTP MPU YCIOBHH BBHIIIOJIHEHHUS BCEX MPETYCMOTPEHHBIX YUeOHOM
IPOrpaMMoOil BUI0B yueOHOMN AESITETbHOCTH.

3a ceMecTp CTyJIeHT MOXeT HaOpath oT 35 1o 60 Gayos.

MuHHMabHBIN Oal1 32 OTBET Ha 3Kk3ameHe — 20, MakcuMambHbIi — 40.
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OO6mast (MuTOroOBasi MO MPOMEKYTOYHOMY KOHTPOJIIO) OIIEHKA OMpEeAeseTcs 0 CyMMapHOMY KOJIMYe-
CTBY O@JIJIOB MOJY4YEHHBIX CTYIEHTOM B XOJ€ TEKyILIeH B cemecTpe yuyeOHOM AeATeNbHOCTU U Pe3ylib-
TaTOB IPOMEKYTOYHON aTTeCTallUU (3K3aMEHA) U BBITJIATUT CICTYIONM 00pa3oM:

60 — 74 6amna — «Y 1OBIETBOPUTEIIHHOY;

75 — 89 6amioB — «xopouIioy;

90 — 100 GanyIoB — «OTJIIUYHOY.

Ha sk3ameHe CTaBUTCS OLIEHKA B 3aBUCHUMOCTH OT:

OT1iinyHO OtBeT onieHuBaeTca Ha «OTIMYHOY TIPU:

36 — 40 6a/10B ® TIPaBUJIHHOM, ITOJTHOM M JIOTUYHO MOCTPOCHHOM OTBETE Ha BCE
BOTIPOCHI OMIIeTa;

® YMEHHH OIEPUPOBAHUS CHEIUATLHBIMU TEPMUHAMM;

® JCIOJIb30BAaHUU B OTBETE JIOMOJHUTEIBHOIO MaTepuaa;

® YMEHHMH WLIIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUS TPAKTHU-
YECKUM MaTepHajIoM;

® [IpH pENICHUH dK3aMEHAIMOHHOM 3a1a4uu (3 BOMPOC IK3aMeHa-
LIUOHHOTO OuIieTa)

Xopomo OTBeT O1leHHnBaeTCs Ha «XOPOIIOo» MPH:

30 — 35 6ay10B ® [IPAaBUJIBHOM, [TOJIHOM U JIOTHYHO ITIOCTPOEHHOM OTBETE, HO
UMEIOTCSl HerpyOble omMOKY U HEeTOUHOCTH;

® yYMEHMU ONEPUPOBAHMS CIIELMAIBbHBIMU TEPMHUHAMU, HO BO3-
MOXHBI 3aTPY/THEHHUS B UCIIOJIb30BAHNH NTPAKTUYECKOT0 MaTepH-
ana;

® yYMEHMU WUIIOCTPUPOBATH TEOPETHUCCKUE MOTOKCHUS IPAKTH-
YEeCKUM MaTEepPHaIoM, HO IIPH 3TOM JIEJIAI0TCS HE BIIOJIHE 3aKOH-
YEHHbIE BBHIBO/IBI I 0000IIECHNS;

e IIpU PENICHUM PK3aMEHAIIMOHHOH 33a41 C OUIMOKaAMH.

Y10BI€TBOPUTETHHO OTBeT oreHnBaeTCs Ha «Y JOBIECTBOPUTEIIBHOY TIPH:
20 — 29 6an0B ® CXEMAaTHYHOM, HEIIOJIHOM OTBETE;
® HEYMEHHH ONEPUPOBATH CICIUATBHBIMA TEPMUHAMH WIIA UX He-
3HAHUH;

® C OJHOI rpy0oil ommOKon

® HCYMCHHHU IMPUBOJUTH NPUMEPHI NPAKTHYCCKOTO UCITOJIb30BAHHUA
Hay4YHBIX 3HaHUH, C TPYOBIMU OLITMOKAMH B PEIICHHOHN dK3aMe-
HAIlMOHHOH 3aJiaue.

HeynoBaerBopureabHo | OTBeT orieHUBaeTcs kak «HeynosnerBopurenbHoO» npu:

Menee 20 6a/i10B e OTBETE Ha BCE BOIPOCH! OUjIeTa ¢ rpyObIMH OIIMOKAMU;

e HEyYMEHHHM ONEepHpPOBATh CIELUATBHON TEPMUHOIOTHEH;

® HEYMEHHH MPUBOAMTH MPUMEPHI TPAKTUYECKOTO MCIIOIb30BAHMS
Hay4YHbIX 3HaHUI;

e HepelIeHHOW PK3aMeHallMOHHOM 3a/1aue.

[Ipu HEYIOBIETBOPUTENLHON OIICHKE Ha DK3aMEHE, HE3aBUCUMO OT IMOJYYEHHBIX B CEMECTpe OalioB,
BBICTaBJIsIeTC UTOroBas olieHka «HeynosneTBopuTenbHO». B 3TOM ciiyyae CTyIeHT MMEET IpaBo Ha
nepecaavy sK3aMeHa B COOTBETCTBHE C MIPOLIETYPOH, TPETYCMOTPEHHOM MOJ0KEHUEM O MPOMEKYTOU-
Hoi arrecrauuu MATO HUAY MUODU.

8.2.2. 3auem (1 cemecmp).

a) TunoBble 3aJaHusl (BONPOCHI) - 00Opa3en:

3auer IPOBOAUTCHA B (l)opMe BbBINNOJIHEHUA 3a4YE€THOI0O 3aJlaHusd. Ha BbInmojiHeHHe 32a4Y€THOIO
3aJjaHMsl CTY/IEHTY MpeaocTaBjsieTcs 2 akajeMuuyeckux 4vaca. Ilocie BbINOJHeHMS 3a4eTHOM
padoThl CTYAEHT 3allMIIAeT ee IMpPernoJaBaTe/l0 B YCTHOHl ¢opMe, oTBedyas Ha BONPOCHI
npenojaBarteJisi N0 TeopeTuueckuM pasaenam 1 — 4.



3aveTrHas padora Ne 1.

1
1) Hanmcats snekTpoHHBIE (hOpMYIIBI aTOMOB € 3apsiiamu siep 15; 60 cTporo B mopsijike 3amoIHEHUS
JJIEKTPOHHBIX OpOUTAJIEH.
[pumep oteera: Co?’ - 1522522p°3s23pP4s23d’
2) K xakomy Tumy 31eMeHTOB (s, p, d, f) oTHOCATCS aToMelI ¢ 3apsiaamu saep 15;60;507
[pumep otsera: Co?’ —d.
3) Onucarp MOJ0KEHHUE B MEPUOANIECCKON CHCTEME 3JIEMEHTOB aTOMOB ¢ 3apsaamu saep 15;56;50.
[Ipumep otBera: Co?’ — 8 rpymnma, mo60YHas ITOATPYIIIA.
4) Yka3aTh 3HaUEHHs BCEX KBAHTOBBIX UHCEN JJIs MOCIEIHEro 3IeKTpoHa atoma P (n — rmasnoe, 1 -
opOUTaNbHOE, M| - MArHUTHOE, Ms — CIMHOBOE KBAaHTOBBIE YHCIIA).
[pumep otera: Ti?2 - n=3; 1=2; mj=+1; ms= +1/2.
5) PykoBonctByscek Ilepuoanueckoil cucteMoil, ycTaHOBUTE MOPSIKOBbIE HOMEpa M Ha3BaHUA die-
MEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEYAIOT CIEAYIOIINE dIIEKTPOHHBIE (POPMYIIBI
1- 15%25%2p®3s?3p®4s23d1%4p®5524d195p06s24f14 1
2 - 1522522p°3523p°®45230194p°5524d195p°6524 14501066752
IIpumep otBeTa: Ne23 - BaHagui.
2
1. Kak uzmenuTtcst ckopocTh npsimoit peakiuu No(r) + 3H(r) — 2 NH3 ecinu a) yBennuuTh JaBjieHHE B
cucreMe B 2 pasa; 0) yMEHbIIUTh 00bEM B 2 pa3a; B) YBEIUYUTh KOHIIEHTpauuio N2 B 3 paza?
2. ITpu 20°C peaxuust npoTeKaeT 3a 2 MUHYTHL. 3a CKOJIBKO BpeMEHH OyJleT NpOTeKaTh 3Ta peakius a)
npu 40°C, 6) ipu 10°C ? TemmeparypHbiii K03()HUIUEHT CKOPOCTH PEaKINK PaBeH 2.
3. Onun karanuzaTop cHukaet sHepruto aktuanuu mpu 300 K na 10 x/[x/mMons, a apyroit -Ha 30
k/Ix/monb. Kakoit karanuzatop 3¢ dexkruBHee? OTBET 000CHOBATH PacYeTOM OTHOIICHHUS CKOPOCTEH
peaKuMii Ipyu KCII0JIb30BAaHUM TOTO WJIM MHOTO KaTaau3aTopa.
4. Peakuus Mexnay razoodpasHeiMu BemiectBaMu A u B BwIpaxaercs ypaBHenuem A + B — C.
HavansHbie KOHIICHTpaAIu BemecTB cocTaBisioT [Alo = 0,05 mons/n u [B]o = 0,05 mons/n. ITlo ucre-
YEHUU HEKOTOPOro BPEMEHM KOHIIEHTpallMs BEUIECTB YMEHbILIMIACh BABoe. OnpenenuTts, Kak Heo0Xo-
JUMO U3MEHUTh TEMIIEPATypy, 4TOObI CKOPOCTh PEAKLMU CTajla paBHOI NEpBOHAYAIBLHON CKOPOCTH,
€cllu a) TeMIlepaTrypHblit K03 duimenT peakuuu paBeH 3.
3
1. PactBopumocts CaCOs mpu 35°C pasHa 6,9 - 107°. Berauciuts Ip (CaCOs3).
2. K 50 ma 0,001 M pactBopa HC1 noGasunu 450 ma 0,0001 M- pactBopa AgNOs. Brinazer nu oca-
10K xyopuzaa cepedpa? ITP(AgCl)=1,8-10"%°,
3. HarucaTb B MOHHO-MOJIEKYJISIPHOI (popMe ypaBHEHHUS peakLuii:

a) HNO2 + NH4OH —.... ©) CH3COOH + NH4sOH —....

B) Fe(OH)3+ HNOsz —... 1) HCl + Ba(OH)2 —... 1) NaCIO + HNO3z —...
4. Beruucnuth pH cnenyromux pactBopoB 3iekTponauTos: a) 0,02M NH4OH; 6) 0,1M HCIl.
5. Crenens quccouuanuu ciadboit oJHOOCHOBHOM kucioThl B 0,2 H pactBope paBHa 0,03. Boruncinuth
snayenus [H'], [OH] u pOH mus sToro pactsopa.
4
1. Hanucats cxemy ruznponusa u onpenenuts pH 0,1M pactBopa K3POs, ecnu ussectHo, uro 1) rua-
POJIN3 MPOTEKAET MO MEPBOM CTYNEHHU; 2) KOHCTAHTBI AUCCOLUAIUN OPTO(HOCHOPHOM KHCIOTHI IO NeEp-
BOii, BTOPOIi U TpeTheil CTyTeHsaM cOOTBEeTCTBEHHO paBHBI K;=7,9x1073; Kp=1x10"? K,3=4,5x1012?
2. Hamucats cxemy rujposusa u Berauciuts pH 1M pactopa NaF, eciu Ky(HF)=6,6x10,
o)

1. Bsruucnuts maccy 1 M® N ipu 10°C u rasnenun 102.9 xITa (772 MM pT. cT.).

2. KaxoBa coBpemenHast GopMyaupoBKa epuoandeckoro 3akona? Yemy paBeH 3apsj sapa u
YHCII0 3JIEKTPOHOB B aTOMax CIIEAYIOIINX 3JIEMEHTOB: YIIIepo/, cepa, Meb, bapuil, cepedpo.

3. Hanucath ypaBHEHHS peakIiiii, TOKa3bIBAIONUX KHCIOTHBIE cBoiicTBa Se02, SO3, Mn20y,
P,>0Os, CrOs.
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4. HanucaTts ypaBHEHHE XUMHUYECKON PEAKIIMM [TOJIYYE€HHS HEPACTBOPUMOI'O THAPOKCUAA
Fe(OH)s.

S. Hanwucare ypaBHEHUS! XUMHUUECKUX PEAKIIMMN, TOKA3bIBAIOLINX aM(POTEPHOCTh Be(OH):2 .
6. Cu— CuO— CuCl,—» Cu(OH)>— CuOHNO3— Cu(NO3).

6) OHGHI/IBaeTCSI YCIICHIHOCTD BBINTOJHCHUA HHANBUAYAJIIBHOT'O 3a4CTHOI'O 3aIaHUsA 110 CJICAYIOIIUM
KPUTEPHSIM:

IMMPpaBUJIbHO BBICTPOCHHAA JIOTHUYCCKAA IMOCICA0BATCIbHOCTD IIPHU PCILICHHUU 3aJa4u;

OTCYTCTBHUE OIIMOOK MTPH UCTIOIB30BaHUH TEOPETHYCCKUX COOTHOIICHHI NIPU PEIICHUH 3a/1a4;
MPABUJILHO HCIIONB3YETCs PA3MEPHOCTh (PU3NICCKUX BEITUYHH;

TIOJTHOTA M JIOTUYHOCTh U3JIOKEHHS TIPECTABICHHOTO PEIICHHS 3a/1a4H;

CIIOCOOHOCTH PEIIUTh AaHATIOTUYHYIO (HO 00Jiee MPOCTYIO 3a7a4y), MPeJI0KEHHYIO MTPENo/iaBaTelieM
NIPHU 3allIMTE 3a49E€THOTO 33/IaHUs B €T0 IPUCYTCTBUH, JTHOO CIOCOOHOCTH BBIBECTH HCITOJIb30BAaHHBIC B
3aJa4€ COOTHOILICHHS.

B) OIMCAHUE ITKAJIBI OIEHUBAHUS:

MakcumanbHbIi 0ast 3a 3a4eTHOe 3a1anne — 35. Kak1blil mpaBHIIBHO BBITIOJIHEHHBIN OJIOK 3agaHuil (5
0JIOKOB 3a7]aHui1) OLIEHUBAETCs B 7 0AJJIOB, B 5 OAJIJIOB OLIEHUBAETCS 3aIUTA CTYIEHTOM PaOOTHI Mpe-
noaaBaTento. [Ipu 3ToM A0KHO OBITH BEIMOJHEHO HE MeHee 60% 3a1aHnii Kaxka0ro 0J10Ka 3a4€THOTO
3aJIaHHA.

0) KpUTEepHH OLIEHUBAHUS KOMIIeTeHIMH (Pe3yJIbTATOB) B LEJIOM 32 CeMecTp.
OTBeT cTy/IeHTa Ha 3a4€Te OLIEHUBAETCS 10 CIAEAYIOIIUM KPUTEPUIM:

. VcenenHo BEIIOIHEHHOE 3a4€THOE 3a/JaHHE.

. [IpaBUIBLHOCTH, IOJHOTA, IOTUYHOCTH TIOCTPOCHUS OTBETA;

. YMeH#He onepupoBaTh CeHAIBHBIMA TEPMUHAMU;

. YMeHHe BBIBECTH MaTEeMaTHYECKHUE COOTHOIICHUS B COOTBETCTBUH C TEOPETHUESCKUM MaTepua-
JIOM;

. Hcrnonbp30BaHKUE B OTBETE JOMOJHUTEIHLHOTO MaTEpHAIa;

. YMeHHe WILTIOCTPUPOBATh TEOPETUUCCKUE TTOJIOKEHUS TPAKTUYECKHUM MaTEPHUATIOM.

. [TomHOCTBIO BBITIOIHEH yUeOHBIH TIaH 32 CEMECTP.

B) OIMUCAaHME IIIKAJbl ONCHUBAHUA

B ocHoBe mpornenypsl onpeieneHus ypoBHs CPOPMUPOBAHHOCTH KOMITETEHIIUH JIEXKUT OaIbHO-
pENTHHTOBas OlIEHKA 3HAHWM, YMEHU, HABBIKOB (MJIM) ONbITA 1€ATEIbHOCTH CTYACHTOB.

YpoBHHU ycBOeHHS KonkpeTtHble 1eliCTBHS CTY/I€HTOB, CBU/I€TEJIbCTBYIOIIHE O 10CTHIKe-

MaTepuasia u HHMHU JAHHOT0 YPOBHS

c¢opMHPOBAHHOCTH

crnoco00B JesiTe/lb-

HOCTH

IepBbIiii Pe3ynbrarel 00ydeHus CTYICHTOB CBUIETENHLCTBYIOT 00 YCBOCHHH UMH He-

MeHbIle 60 0a/JJ1I0B | KOTOPBIX 3JIEMEHTAPHBIX 3HAHUK OCHOBHBIX BONPOCOB IO JHCIUILJIMHE.

He3aureno JlonyiieHHble OMMUOKM W HETOYHOCTH IMOKA3bIBAIOT, YTO CTYACHTHI HE
OBJIAJIEIN HEOOXOMUMON CUCTEMON 3HAHUHN 110 QUCIIUAIUINHE.

Bropoii JIOCTUTHYTBI YpOBEHBb OLIEHKH PE3YJIbTaTOB OOyUYEHUS MOKAa3bIBAET, YTO

oT 61 10 74 6a/I0B | CTYJIEHTHI 001a1af0T HEOOXOAUMON CUCTEMOMN 3HAHWM W BIAJCIOT HEKOTO-

3auTeHo pBIMH YMEHUSIMU 10 AucuurinHe. CTyJqeHThl CIOCOOHBI MOHUMATh U WH-
TEPIPETUPOBATh OCBOCHHYIO MH(OpMAIMIO, YTO SBISETCS OCHOBOM
ycrenrHoro (GOpMHUPOBAHUS YMEHH U HABBIKOB ISl PEIIEHUS MPAKTHUKO-
OpI/IeHTI/IpOBaHHBIX 3a1ay4: BOCHpOI/ISBOJISIT TepMI/IHI)I, KOHerTHBIe q)aKTBI,
METO/bI U MPOLIEAYPbl, OCHOBHBIE MOHATHS, TPaBUJIa U MPUHIIMIIBL; TIPOBO-
JST NPOCTEHIINE pacyeThl; BBIMOIHIIOT 3aaHus no o0pa3iy (WM 1Mo UH-




CTPYKILIUN).

Tperwnii CTyneHTbl NPOJEMOHCTPUPOBAIN PE3YJIbTaThl Ha YPOBHE OCO3HAHHOIO
ot 75 10 90 6a10B | BIageHUs y4eOHBIM MaTEpUaIoM U Y4eOHBIMH yYMEHUSIMH, HaBBIKAMU U
3auTeHo crioco0amu JIeSTeIbHOCTH MO AucuuIuinHe. CTyAeHThl CIOCOOHBI aHAINU3H-

pOBaTh, MPOBOUTH CPABHEHUE U OOOCHOBAHHE BHIOOPA METO/IOB PEIICHUS
3a7aHuil B IPAKTHKO-OPUCHTUPOBAHHBIX CUTYAIUSAX, 3 UMEHHO: OOBSICHSCT
(baxThl, paBUiIa, MPUHLIHUIIBI; TPeoOpa3yeT CIOBECHBIM MaTepuan B Mare-
MaTUYeCKUE BBIPAKEHHS; MPEANOIOKHUTEIFHO OMUCHIBAET OyayImiue Io-
CIICZICTBUS, BBITEKAIOIIME W3 MMEIOIIMXCS JaHHBIX; YCTAaHABIMBACT B3au-
MOCBSI3U MEXIy COCTaBOM, CTPOCHHEM M CBOWCTBAMH XHUMHUYECKUX Be-
IIECTB; MPOBOIUTH PAcUeThl MO XMMUYECKUM (HOpMyJaM U ypaBHEHHSM;
CaMOCTOSTENILHO IPOBOJUT XUMHUYECKUI HKCIIEPUMEHT 10 HHCTPYKIHU
WIH TI0 YKAa3aHUIO TPETNOAaBaTeNsi U OMUCHIBAET €r0 Pe3yNIbTaThl. MpHUMe-
HSIET 3aKOHBI, TCOPHU B KOHKPETHBIX MPAKTUYECKUX CUTYALUIX; UCIIONb3Y-
€T MOHATHUS ¥ IPUHLUIBI B HOBBIX CUTYaIUsIX.

YeTBepThlIii CryneHT crnocoOeH HCI0NIb30BaTh CBEIEHUS U3 Pa3IMUHBIX HMCTOYHHUKOB
ot 90 10 100 6a/10B | A1 YCIEIIHOTO MCCIEAOBAaHUS U IIOMCKA PELIEHUS B HECTaHAPTHBIX
3aurteHo. IIPAKTUKO-OPUEHTUPOBAHHBIX CUTYaLlUsIX: OPUEHTUPYETCS B MOTOKE XUMHU-

4ecKol MH(OpMaIuH, ONpeAeseT WCTOYHHKH HeoOXxoaumoi wmHdopma-
LIUH, COCOOEH aHAJIM3MPOBATh €€; MpeaaraeT IUIaH MPOBEIEHHs JKCIe-
PUMEHTa WIM JOPYruX INEHCTBHM; COCTABISAET CXEMbI 3aJa4d, OLEHUBACT
JIOTUKY IIOCTPOEHHs TEKCTa; OLIEHMBAET COOTBETCTBHE BBIBOJOB HMMEIO-
LIUMCS JAHHBIM; IUIAHUPYET U OCYLIECTBIISIET XUMUYECKUN DKCIIEPUMEHT.

Jlommyck K 3a4ery IO JUCIUIUIMHE B cOOTBeTCTBHH C npuHsATOH B MATD HUAY MUOU GamnsHO-
PEUTHHIOBOM CHCTEMOM OIICHKH 3HAHHWM CTYJCHTOB OCYILECTBISETCS MPH KOJIMYECTBE HaOpaHHBIX
cTyaeHToM Oojee 35 GaiioB 3a CEMECTp MPH YCIOBHH BBIIIOIHEHHUS BCEX MPEITyCMOTPEHHBIX YUEOHOI
IPOrpaMMOil BUIOB yueOHON AESITETbHOCTH.

3a cemecTp CTYyACHT MOXeT HaOpath oT 35 g0 60 Gamios.

MunumanbHblil 0asi 3a oTBeT Ha 3ayete — 20, MakcumanbHbIi — 40.

OO6mas (uToropas Mo MPOMEKYTOYHOMY KOHTPOJIIO) OLIEHKA ONPENENsIeTcs 0 CyMMapHOMY KOJHue-
CTBY 0aJUIOB TIOJMyYEHHBIX CTYIEHTOM B XOJI€ TEKYIeH B ceMecTpe Y4eOHOM NesTeNbHOCTH U PEe3yIib-
TaTOB IPOMEKYTOYHOU aTTeCTAINU (9K3aMEHA) U BHITJISITUT CIISTYIOIUM 00pa3oM:

60 — 74 6anmna — «Y AOBIETBOPUTEITHHOY;

75 — 89 6amIoB — «XOpOLION;

90 — 100 GanyIoB — «OTIUYHOY.

[Tpu HEeyAOBIETBOPUTENILHOMN OILIEHKE HA 3a4eTe, HE3aBUCUMO OT MOJyUYEHHBIX B CEMECTpe 0allIoB, BbI-
CTaBJIsIeTCA UTOTOBas orleHKa «He3aureHo». B 3ToM ciiydae CTy/IeHT UMeeT MpaBo Ha Mmepecaavy 3aue-
Ta B COOTBETCTBHUE C MPOIENYpOHl, MPETyCMOTPEHHON MOJOKEHUEM O MPOMEKYTOUHOW aTTecTaluu
UATD HUAY MUDU.

8.2.3. Konmponwvnas paboma

a) TUIOBBIC 3aJaHUS - 0Opa3elr:

Koumponsnas paboma Nel no memam: «OcrosHble KNaccbl HEOP2aHuuecKux coeounenuil», «Kon-
uenmpayuu)

1. Hanuimre ypaBHEHHE MOTydeHUs: HepacTBopuMoro ocHoBanus Mq(OH)2| (16am)

2. Kak nokasars ampotepnocts AI(OH)s |. [IpuBecTu ypaBHEHHUS COOTBETCTBYIONIUX peakiuit.(1
Oasmn)

3.Hanumure ypaBHEHUs! peakUuid, IpH MOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOIINE MpEBpa-
IICHUS:

Cu —-CuO — CuClz — Cu(OH)2 — Cu(OH)NO3z — Cu(NOz3)2(3 6ama)

4. BpIUMCIIUTH MPOLIEHTHOE COZIEpPIKaHue pacTBopa, coaepikaiiero: 60 r AgNOs B 750 r Bojsl (1 6a)
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5. Cxonbko rpammoB BaClz comepxurcs B 25 mi 0,5 H pactBopa? (1 6am)

6.Paccunrare Cy u Cy pactBopa H2SO4 ¢ @ = 20 %. [TnotHoCTh pactBopa 1,15 r/mi. (1 6am)

7. Cxonbko muumuautpoB 0,5 H pactBopa H2SO4 moxxHO ipurotoButs u3 15 mit 2,5 M pactBopa?(1
Oaiwn)

8. Ckonpko MuyutunutpoB 10 %- pacTBopa kapboHaTa HaTpHs, INIOTHOCTH KoTtoporo 1,105r/mi, Hato
npubaButh K 1 112 % -pactBopa, TioTHOCTH KoToporo 1,020 r/mut, uro6s! momy4uuts 3 %- pactop? (1
Oasmn)

Konmponsnaa paboma 2 no memam: «Xumuueckas KUuHemuKka», «Xumuueckoe pagHosecue.

a) TUIOBBIC 33aJ]aHUs (BOIIPOCHI) - 0Opa3ell:

1.B cucreme CO + Cl2 —» COC1; xonnentparuio CO yBenmmuuiu ot 0,03 mo 0,12 mMomb/1, a KOHIIEH-
tpauuio Cl2 - ot 0,02 10 0,06 Mosb/11. Bo cKOIBKO pa3 Bo3pociia CKOPOCTh mpsiMoit peakimu? (1 6asm)
2. Ipu 20°C peakiust IpoTeKaeT 3a 2 MUHYTHI. 33 CKOJILKO BpeMEHH OyJIeT MPOTEeKaTh 3Ta PEaKLus: a)
npu 50°C, 6) mpu 0°C? TemmepaTypHbiii K0O3()OUIMEHT CKOPOCTH peakiuu paBeH 2. (2 6asa)

3. Bo ckoiIbpKO pa3 yBenMUYUTCS CKOPOCTh peakuuu, nmpoTekaromeit npu 298 K, eciau B pesynbrare uc-
N0JIb30BaHMS KaTaIM3aTopa yaaloCh YMEHBIINTh SHEPTUIO akTUBauu Ha 4 kJ[/Monb? (2 Gaa)

4. Bo CKOJIBKO pa3 yMEHBIIUTCS CKOPOCTh XUMHUYecKor peakiuu 2A(r) + B(r) — 2C(r) npu ymeHb-
[IEHUH JIaBJICHUS BCEX BEIIECTB B CHCTEME B 3 paza v OJJHOBPEMEHHOM IMOHUKEHUH TeMIIepaTypbl CU-
crembl Ha 30°C? TemneparypHblit ko3 duIMeHT peakuuu y pasen 2.(2 0aia)

5. s cuctembr  COry+H20r)«>CO2my+H2r) [COJo=[H20]0=0.03 momns/i1, [CO2]o=[H2]o=0. Paccumu-
TaTh KOHCTAHTY PAaBHOBECHS, €CJIM PAaBHOBECHAsI KOHIIEHTpaIHs yriaekuciaoro ra3a pasHa 0.01 moms/m.
Kaxkue ycnoBus OyayT criocoOCTBOBATh CMEIICHUIO PABHOBECHS B CTOpOHY oOpazoBanus CO, eciu
npsiMast peakist sHxorepmuueckas? (3 dama)

Koumponvnan paooma 3 no meme: «Pacmeopui».

a) THIOBBIC 3a/1aHMs (BOIIPOCHI) - 0Opa3elr;

1. Ucxons u3 npousseaenus pacrsopumoctu CaCOs, Haittn maccy CaCOs, coaepsxairyto B 100mi ero
HACBIIIIEHHOTO pacTBopa. (2 Oasa)

2. Tlpoussenenne pactopumoctn AgBr pasuo 4,0-10. Berumciuts koHIeHTpanmo HoHOB Ag' B
HACBIIIEHHOM pacTBope AgBr. (2 6asia)

3. Paccuurats pH 0,001 M pactBopa NH4CI. (2 6anna)

4. HamucaTh B MOJIEKYISIPHON U MOJIEKYISIPHO-UOHHON (hopMe ypaBHEHUS pEaKIIHiA:

a) AgNOz + FeCl  —...06) CaCOs3 + HCI —...

B) Ba(OH)2 + HNO3 —....1) SrSO4 + BaCl. —...n) NH4Cl + Ca(OH)2 —....(2 6amna)

5. Beruucnuthb KoHIEHTpaluio HuTpaT-uoHoB B 0,02M pactBope Al(NO3)s. (2 bamna)

6. Beruuciuts crenens aucconuaruu ¥ pH B 0,01M pactBope HCIO u 0,1 M pactope KOH. (2 6an-
na)

0) KpUTepHM OLIEHUBAHMsI KOMIIETEHIMH (pe3yIbTaToB):

10 YPOBHIO CJIOXHOCTH 32 KaXKJ0€ 3aJJaHle CTAaBUTCS ONPEEIEHHOE KOJINYECTBO 0aioB (IpHUBEIEHO
PSIOM € KaXJIbIM 3aJJaHHEM )

B) ONMCaHME LIKaJIbl OLICHUBAHUSA:

CryneHT HabupaeT 6asuibl B COOTBETCTBUU C KOJIMYECTBOM U KQU€CTBOM BBIMOJIHEHHOTO 3a7aHus. Ec-
JIM 331aHKE BBITIOJTHEHO YaCTUYHO, JIM0O ¢ OIIMOKaMU U HETOYHOCTSIMU, TO OaJuIbl 3a 3aJjaHle CHUXKa-
IOTCS.

OTtHoleHue yncina HabpaHHbIX 0aJJIOB K MAKCUMAJIbHO BO3MOYKHOMY OIpENIEIseT Pe3yNbTaT BhINOJI-
HeHMs paboThl. PaboTa cuntaeTcs BbInoNHEHHON pu Habope He MeHee 60% OT MakCUMaJIbHO BO3-
MO’KHOTO 0ajuia, 4TO COOTBETCTBYET OLIEHKE «YOBIETBOPUTEILHO», 80% BBINOIHEHHOTO 3aJaHUs CO-
OTBETCTBYIOT OLIEHKE «Xopol1oy, pu Habope Oonee 90% oT MakCUMalIbHO BO3MOKHOTO YHcia Oan-
JIOB CTABUTCS OlIeHKa «OTIMYHOY.

8.2.4. 3auguma nabopamopuvix pabom
K BbInosnHeHuo 1a60paTopHOi pabOTHI TOMYCKAIOTCS CTYASHTHI, 3HAIOIIHE MTPaBUiIa TEXHUKU 0e3-
OIACHOCTH U pa300paBIIve METOIMKY MPOBEACHHSI ONBITOB. 3aIUThI JIA0OPATOPHON pabOTHI IPOBO-



JOUTCA HpI/I HAaJIMYMHU OTUCTA (C KpaTKI/IM OIIMCaHHUEM MCTOIOUKHU HpOBeI[eHI/IH OIIBITOB, ypaBHeHI/ISIMI/I
peakiuii, HaOIIOICHUSMH, BHIBOJAMHU ).

a) THIOBBIC 3a/1aHMs (BOIIPOCHI) - 0Opa3ell;

JladopaTopnasi padora mo teme 3.1: «XuMH4ecKass KHHETHKA:

1. CkopocTh XMMHUYECKOHN peakLuu.

2. T'omoreHHbI€, T€TEPOreHHBIC PEAKIIUH.

3. ®akTopbl, BIUAIONINE HA CKOPOCTh XMMHUYECKOI peakluu.

4. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOMN pPEeaKIMU OT KOHIICHTPALUU. 3aKOH JACHCTBYIOIIMX Macc.
Koncranra ckopoctu xumudeckoil peakiuu. Monekyspaocts. [lopsaok peakiuu. Jlumutupyro-
11ast cTajus npoiecca.

5. 3aBHCHMOCTb CKOPOCTH XMMHYECKOU peakiuu oT Temmneparypsl. [IpaBuno Bant-I'odda. Ypasne-
Hue ApeHuyca.

6. DHepreruyeckas AuarpaMMa XMMHYECKON peakiuu. DHeprus akTHBALIUU.

7. Karanu3z. 'oMOreHHbIN ¥ reTepOreHHbIN KaTalus.

Tunosoe 3axanne 1S 3alIMTHI J1a00paTOPHOI padoThI
1. Kak uzmenutcst ckopocth npsimoit peakiu No(r) + 3H(r) — 2 NH3 eciu a) yBenuuuth gaBie-
HUE B cHCcTeMe B 3 pa3a; 0) yMEHBIIUTH 00BEM B 2 pasa; B) YBEIIMYUTH KOHIICHTpaIuio N2 B 4 paza?
2. Ha ckousbko rpaycoB HaJo yBEIMUUTH TEMIIEPATYPy, YTOOBI CKOPOCTh PEaKuu Bo3pocia B 27
pa3? TemnepaTypHbIi KOA(PPUIMEHT CKOPOCTH PEAKIIMU PABEH 3.
3. Bo ckonbko pa3 yBeNmUUUTCA CKOPOCTh XUMHUYECKOH peakiuu A + 2B — C npu noBbillieHUn
JaBJIeHUs] B cucTeMe B 4 pa3a OJHOBpEMEHHOM MOBbIIeHUH Temmeparypbl Ha 40°C. Pearupyrormiue
BEIIECTBA - Ta3bl. TemmeparypHblid KOOQPHUIUEHT peakuun 2.
4, Yemy paBHaA 3HEprusi akTUBALUU PEAKIINH, €CJIU IIPU MOBBIIIEHUHU TeMiiepaTtypsl oT 290 no 300
K ckopocTh peakuuu yBenuuuBaeTcs B 2 pasza?

0) KpuTepuu OLIEHMBAHMS KOMIIETEHIUI (pE3yJIbTaTOB):
0) KpUTEepHH OLICHUBAHUS KOMIIeTEHUMH (pe3y/1bTaToB):
CaMOCTOSATENILHOCTh BBITIOJIHEHUS 3aJJaHus 110 JIa0OpaTOpHO padoTe;

IpaBWIbHOE O(hOpMIIEHUE OTYETa IO JabOPaTOPHOI paboTe;

MIPAaBUJIBHBIN OTBET HA MHIMBHUYaJIbHOE 33/1aHUE, CIOCOOHOCTh MPOBOUTH HECTIOXKHBIE PACUETHI;
YMEHHUE aHAIU3UPOBATh U 00CYKIaTh MOJyUEHHbIE PE3yIbTaThI;

yMeHue (popMyIupoBaTh BHIBOJIbI/3AKIIOUEHHE.

agbrwdE

B) OMHCAHME IIKAJIbI OLIEHUBAHUSA

Pabota cuntaercs BBHIOTHEHHOM, B cilydae 00s3aTeNbHOTO BHIMOIHEHUS KputepueB 1,2. B kputepusx
3 - 5 MOMyCTUMBI HEJTOYETHI, KOTOPBIE MOTYT OBITh YUTEHBI TP COOCCEIOBAaHUH CTYJACHTA M IIPEIoIa-
BaTeNs. 3allUIEHHONW cuuTaeTcs paboTa, eclu CTYACHT MPOJEMOHCTPUPOBAT JAOCTATOYHBIA YPOBEHB
MOHMMAaHUS MaTepualia, OTBETUJI Ha MPEIIOKEHHBIC BOTIPOCHI, OTBET MPOUJLUTFOCTPHUPOBAIT TIPOBEPEH-
HBIMHU 3a/Ia4aMH.

CTyIeHThI, MPOIYCTUBIIHE JIA0OPATOPHBIC 3aHITHS, OTPA0ATHIBAIOT MX B HHIUBUYaTHLHOM IOPSIIKE B
COOTBETCTBUU C TpaMKOM KOHCYNbTAIlMi MpernoaBaTens u rpagukoM paboThl CHEHATU3UPOBAHHON
1abopaTopuH.

Cymma 6amioB 3a Bce tabopaTopHbie paboTsl — 30 6ayioB (OIleHUBAETCS: JOMYCK K paboTe, BBITIOTHE-
HUE paboThI, B TOM YHCJIE COCTaBJIECHUE OTUETA, 3aluTa PabOTHI) .

8.2.5. Hnouseuodyanvnwvle domauinue 3a0aHus.

NuauBuayanbHble TOMAIIHUE 3aJaHUs BBIJAIOTCS CTYJIEHTY B BUJE MEPEUHS 3a/1a4, YCIOBUSI KOTOPBIX

700 MPUBEICHBI HEMOCPEICTBEHHO B 3aJlaHUH, MO0 MPHUBEACHBI B PEKOMEHJIOBAHHBIX MCTOYHUKAX

(crircok 00s13aTenbHON M AOMOHUTENBHON TuTepaTyphl). CTYISHT UMEET MPaBo MpU PEUICHUH 3a1a4

WCIIOJIH30BaTh MPUBEJACHHBIC B YUeOHOH JIMTepaType WM JIEKIIMOHHOM MaTepHalie PEIICHHs aHaJlo-
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rMYHbIX 3aaa4. lIpennonaraercs, 4To IpHU CaMOCTOATEIBHOM PEIIEHWH 3a/ad CTYACHT HCIIONb3YeT
CIPaBOYHBIE MaTEpPHUAJIbl, B CIIOKOMHOM 00CTaHOBKE OTpa0aThIBA€T OCHOBHBIE HABBIKHM PEIICHUS TUIIO-
BbIX 3a/1a4. Kak npaBuiio Beljaua MHAMBUAYAIBHOIO JOMAIIHETO 3a/1aHUS [IPEALIECTBYET IPOBEICHUIO
KOJIJIOKBHYMA WJIM 3a4eTa. BhloJHEeHNe HHAMBUYyaIbHOIO JOMAIIHETO 3a/1aHus sABJsETCs 00s3aTeb-
HBIM JUIsl IOITYCKa CTYJI€HTa K KOJJIOKBUYMY (3a4eTy).

a) TUIOBBIC 3aJjaHUs (BOIIPOCHI) - 0Opa3ell:

WHauBuAyasibHOE AoMallHee 3agaHue 1 (pa3gessl 1 - 4).

1. Hanuimure ypaBHEHUs! peakiuii, IpU MOMOIIHU KOTOPHIX MOKHO OCYIIECTBUTH CIIEYIOIIUE MPEeBpa-
IICHHUS:

CuSO4— Cu -»CuO — CuClz — Cu(OH)2 —» Cu(OH)NO3 — Cu(NO3):

2. ITmotHOCTH 9% - HOTO (TI0 Macce) pactBopa caxaposbl Ci2H 22011, paBHa 1,035r/Mi. Berauciuts: a)
KOHIEHTPAIUIO CaXxapo3bl B I/11 ; 6) MOJIIPHOCTS ; B) MOJISUIBHOCTH PacTBOpA.
3. Hamucatb B MOJIEKYJISIpPHO-UOHHOM (pOopMe ypaBHEHUS peaKLUu:

a) AgNOz + FeClz —

6) CaCOz + HCI -

B) Ba(OH). + HNO3 —

r) SrSOs + BaCl, —

1) NHs CI + Ca(OH)2 —
4. Ypasusats OBP meTo0M montypeakiimii:

NO, + KMnOs + H,O — MnO2+ NO3™ + ...
5. Uemy paBHa SHEprusi aKTUBALIMM PEAKLUH, €CJIU MPU MOBbILEHUH Temneparypsl oT 290 no 300 K
CKOPOCTh €€ yBeIMYuBaeTcs B 2 pa3a?
6. 'azometp BMecTUMOCThIO 2011 HanosnHeH ra3oM. IlnotHocTs 3Toro raza no Bo3nyxy 0,40, naBneHus
103,3kI1a, Temneparypa 17°C. Berunciuth maccy rasa.
7. Kakoit 00b€M pacTBOpa COJITHOM KHCIOTHI, B KOTOPOM MAaccoBas JI0J1s1 KUCIOTHI paBHa 4% (p= 1018
kr/M°), HeobxouMo mpubaBuTh K 0,51 0,024M pactBopa AgNO3 11 moaHOro ocaxeHus nona Ag* B
Buze AgCI?
8.ITpu HexoTopoii TemmepaType paBHoBecHe B cucteMe 2NO2¢>2N0O+0, ycTaHOBIIOCH TPU KOHIICH-
tpammsix [ NO2]=0,4; [ NO ]=0,2; [ O2]=0,1 monb/n. HaliTu KOHCTaHTY paBHOBECHS M UCXOIHYIO KOH-
nertpamuio NO2 , ecii cXo/Has KOHIIEHTPAIUS KUCIIOpo/ia paBHa Hymo. Kakue ycinoBus OyayT cro-
coOCTBOBaTh CMEIIIEHHIO paBHOBECHS B cTOpOoHY oOpaszoBanus NO, ecnu npsmas peakiiys SHI0TePMHU-
yeckas?
9.BBIMHCIUTE TEMIOBOM dh(EKT XMMHUeCKol peakuuy, npoTekatomei npu T=298°K u : a) npu mo-
crosaaoM naBiennn (AH%os) n 6) nmpu moctosHEOM 00BéMe (AU%98), BOCTIONB30BaBIINCH CIIPABOU-
HBIMU JIJAHHBIMH O TETUIOTaX 00pa30BaHMUs BEIIECTB.
CHa(r.) + 202(r.) = CO2(r.) + 2 H20(r.)

10.CocTaBuTh 2JIEKTPOHHYIO (OPMYITYy aTOMa Keje3a.

6) OIIGHI/IBaeTCSI YCHICIHOCTD BBIITOJHCHHUA HHAWBUAYAJIBHOT'O JOMAIIHETO 3a/laHUSA IO CICAYIOIIUM
KPUTEPHSIM:

® [IPaBUJIIBHO BBICTPOECHHAs JIOTHYECKAasl OCIEI0BATENBHOCTD IPU PELICHNH 33/1a4H;
OTCYTCTBHUE OIIMOOK MTPU UCIIOIB30BAHUHN TEOPETUYECKUX COOTHOIICHUH NPU PEIICHUH 3a/1a4;
NPaBUIHHO HCIIONIB3YETCS PA3MEPHOCTh (PH3MUECKUX BEITHYHH;
IMMOJIHOTA W JIOTUYHOCTDH U3JIOXKCHUA NPEACTABIICHHOTO PCHICHUA 3a1a4u;
CIIOCOOHOCTH PEUINTh AHAJIOTHYHYIO (HO 60Jjiee MPpOoCTyIo 3aauy), NpelIoKEHHYIO Mperno/iana-
TEJIEM MPH 3aIUTE JTOMAIIHET0 33JaHus B €r0 MPUCYTCTBUH, TMOO0 CITOCOOHOCTH BBIBECTH HC-
IIOJTb30BaHHBIE B 3a/1a4€ COOTHOIICHHMS.

B) OMHMCAHUE KAl OI[CHUBAHMUS:
MakcumManbHBIN 0alll 32 HHIMBUyalIbHOE JOMAITHee 3a1aHue — 15, B 5 0aioB OIEHUBAETCS 3aIIUTa
CTyJIEHTOM PaboThI mpernoaaBaTento. Jlomyckaercs, B 3aBUCHMOCTH OT IPUHITOTO KadeIpoil pereHus



U3MEHEeHUs 0aJUIoB 10 (OpMaM TEKYIIETO0 KOHTPOJIS.
8.2.6. KotoxkBuyM™m.
a) THIIOBbIE BONPOCHI K KOJUIOKBHYMY.

Komnoxksuym (nmat. colloquium — pasrosop, 6ecena) — popma MpoBEpKU U OlCHUBAHUSA 3HaHUH. Kak
NPaBUJIO, MPEACTABIAET COOOH MPOBOAMMBIN MPOMEKYTOUHBI MUHU-3K3aMEH B CEpEAMHE CEMECTpa,
UMEIOLINI 1IeJIbI0 OLEHUTh TEKYIIH YPOBEHb 3HAHHUM CTYJEHTOB U MOBBICUTH UX OIBIT B Pe3yibTare
HEMPUHYXJIEHHON Oecenpl ¢ mpenojaaBateneM. Ha KoTOKBUyMe OOBIYHO OOCYXAAIOTCA OTACIbHBIC
YacTH KaKoW-IM00 KOHKPETHOTO pasjesa Wik TeMbl. KoIIoOKBUYyM MpOBOAMUTCA MO MaTepuanam (Cru-
COK THUIIOBBIX BOIIPOCOB), MpuBeACHHBIX B 1M.6.2.1. CrUCOK BOIPOCOB OMpENENsieTcs MpenoiaBaTesieM
B 3aBUCUMOCTHU OT 00beMa MpOiiJIeHHOro MaTepuaia 1 o0beMa MaTepuala, BBIHOCUMOTO Ha 00CyxKe-
Hue. CHMcoK BONPOCOB KOJJIOKBUYMA IIPEIOCTABIISETCS CTYACHTAM 3a JIBE HEAENIU JI0 JaThl POBEE-
HUS KOJUIOKBUYMA.

0) KpuTEepHM OLIEHUBAHUS KOMIIETEHIUI (Pe3yJIbTATOB)
OTBET OIIEHUBAETCS 1O CIACAYIOIIUM KPUTCPUSIM:
o HpaBI/IJII)HOCTI), IMOJIHOTA, IOTMYHOCTb IMOCTPOCHUS OTBCTA,
e VYMeHue onepupoBaTh ClEUUAIbHBIMU TEPMUHAMU;
e VYMeHHE BBIBECTH MaTEMaTHUYECKHE COOTHOIICHUS B COOTBETCTBHU C TCOPCTUICCKHUM MaTCpHra-
JI0M;
e llcnonb3oBaHK€e B OTBETE JOMOIHUTEILHOTO MaTEpHUaIa;
e VYMeHHue WUIIOCTPUPOBATH TEOPETUUECKHUE MOJ0KEHUS MPAKTUYECKUM MATEPUATIOM.

B) OIMUCAHHUE€ IIKAJIbI OHCHUBAHUA
Ha KOJUIOKBUYMC OTBCT CTYACHTA ONCHUBACTCA B COOTBETCTBUC C npeﬂnaraeMoﬁ IIKAJIOMH.

OT1au4yHo OtBer ouenuBaercs Ha «OTIUYIHOY TIPH:

® TIPaBUIBHOM, ITOJTHOM H JIOTHYHO ITOCTPOSHHOM OTBETE Ha BCE
BOIIPOCHI OuIeTa;

¢ YMCHHHU ONCPHUPOBAHUA CIICHUAIIBHBIMU TCPMUHAMM

® WCIOJH30BAHUU B OTBETE JOTOTHUTEIBHOTO MaTepraa;

® YMEHUH WJUTIOCTPUPOBATH TEOPETHUECKUE MTOJIOKEHHS TPAKTH-
YEeCKHM MaTepHaioM;

Xopowo OTBeT O1IeHNBaETCs HA «XOPOIIIOY TPH:

® TIPaBWIHHOM, IMOJHOM U JIOTUYHO MTOCTPOCHHOM OTBETE, HO
HUMEIOTCS HerpyOble OMMUOKH U HETOYHOCTH;

® YMEHMH ONEPUPOBAHUS CIELUUATBHBIMU TEPMUHAMH, HO BO3-
MOXHBI 3aTPYHEHUS B UCIIOIH30BAHUH MPAKTHYECKOTO MaTepH-
ana;

® YMEHHMH WLIIOCTPUPOBATh TEOPETUUECKUE MTOIOKEHUS TPAKTHU-
YECKUM MAaTepuajoM, HO IIPU 3TOM JIEIAt0TCs HE BIIOJHE 3aKOH-
YeHHbIE BLIBOJIBI MIIHM 000OIIECHHS;

Y10B1€TBOPUTETBHO OTBeT olieHnBaeTCs Ha «Y AOBIETBOPUTEIHHOY MIPH:

® CXEMaTHYHOM, HETIOJIHOM OTBETE;

® HEYMEHHH ONEPUPOBATH CIIECIUATHHBIMU TEPMUHAMH I UX He-
3HAHWU;

® C OJHOM rpy0oil ommOKoH

® HCYMCHHHU MMPUBOJUTH NPUMEPHI IPAKTHYCCKOT'O UCITOJIb30BAHHUA
HAyYHBIX 3HAHUH.

HeynoBiierBopurtenabHo | OTBeT onieHUBaeTcs Kak «HeynoBaeTBOpuTEIbHOY IIPH:
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® OTBETE HA BCE BOMPOCHI OUjIeTa C rpyObIMU OMHUOKAMH;

® HEYMEHHUU ONEPUPOBATH CIEIUATBLHON TEPMUHOJIOTHEN;

® HEyMEHHH NMPUBOJAUTH IPUMEPHI MPAKTUUECKOTO UCTIOIb30BaAHUS
Hay4HbIX 3HAHHM.

8.2.7. YcTHBblii onpoc.
a) TUNoOBbLIE 3aJaHus (BONPOCHI) - oOpa3sen:

O1eHOYHBIE CPEJICTBA MPECTABICHBI TEMATUKOW M BOMPOCAMU TSI OOCYKIEHUSI HA CEMUHAPCKUX 3a-
HATUSX.

0) KpUTEpUU OIICHUBAHMS KOMIIETEHIUH (pe3yIbTaTOB):

YcTHBII OTBET MPOXOAUT B (hopMe pa3BepHYTOH Oecenbl — TBOPUECKOW MCKYCCHH, OCHOBAHHOW Ha
MOJITOTOBKE BCEH IPYMIIBI O OOBSIBICHHO 3apaHee TeMe MPU MAaKCUMaJIbHOM Y4acTUU B 00CYKJIEHUU
CTYAEHTOB rpynmbl. Kak mpaBuiio oMH CTYJIEHT PacKphIBaeT COAEp)KaHUE BOIpOca, AaBas Hanbolee
NOJIHBIA OTBET. OCTaNIbHBIE IENAI0T JOMOJHEHHUS, BBICKA3bIBAIOT Pa3IUYHbIC CYKJECHUS U apryMEHTa-
LIMI0, 3aJaI0T BOIIPOCHI APYT IpYry M Ipenonasarento. lIpemnogasarens HanpasiseT XOJA AUCKYCCHM,
oOpaiiasi BHUMaHHe Ha HauOoJiee CIO0XKHBIE JIJIsl BOCIPUATHS U TIOHUMAHUS aCHEeKThl TEMBI, TIpe/iaras
CTyJICHTaM HaWTH COOCTBCHHOE pElICHHE. Y CTHBIH BOIPOC MOXKET COJCpKaTh YCJIOBUE 3a7adu, B 00-
CYXKJICHHUE U PELICHUE KOTOPOI BOBJIEKAETCS BCSI IPYIIA.

VYcTHBIN orpoc 1onycKaeTcs Ipy NPOBEACHUH JIEKIHUM € 1IE€IbI0 BBISICHEHUS CTETIEHU YCBOCHUS IpeJ-
CTaBJICHHOTO Ha JICKIIMH MaTepHalia Win IJs o0CyKIeHUs Hanbosee TPYAHBIX Ul BOCIIPHUSTHS acTek-
TOB M3JIara€MOro MaTepuasa, a TaKKe JIJIsl BOBJICUEHUS CTYJIEHTOB B aKTUBHYIO paboTy, nepeBos (op-
MaTa JIGKIIMH OT OOBIYHOTO H3JIOKEHUS MaTepHhalia JEKTOPOM B JUCKYCCHOHHYIO (DOpPMY U3TIOKEHUS
MaTepHala ¢ IUPOKUM BOBJICYCHHUEM B CYTh U3JIaraeMbIX POOJIeM BCel CTYACHYECKOM TPYIIIIHI.

B) OIIMCAHUCE IIKAJIbl OUCHUBAHUA:

«OTIUYHO»: - CTYJICHT JaeT MOJHbIN U MPaBUIbHBIN OTBET Ha MOCTABJICHHBIN BOMPOC, PeUb CBOOOIHA
Y IPaMOTHA, KOHCIIEKTOM IOJIB3YETCs JUIIb KaK OMOPHBIM MaTE€pUajoM, CIIOCOOEH JaeiaTh Ba)KHbIE
JIOTIOTHEHHUS TI0 CYIIECTBY JIPYTHX BOMPOCOB, MPOSCHSIONIINX OTAETbHBIC aceKThl, XOPOIIOo pa3dupa-
eTcsl B 00Cy)X/1aeMOM MaTepualie, IeMOHCTPUPYET 3HAHHE UCTOYHUKOB, Oubanorpaduu, ymeeT aHaju-
3UpPOBATh TEKCTHI, MPUXOAUT K CAMOCTOSTENIbHBIM apryMEHTHPOBAHHBIM BBIBOJIaM, CIIOCOOEH OTCTau-
BaTh CBOIO TOUKY 3pEHUS, COOJIIOIAET HOPMBI TUTEPATYPHOU peUH.

«Xoporo»: - CTyIeHT Xopollo pazdupaercs B 00CyXTaeMOM Marepualie, IeMOHCTPUPYET yMEHUe
KPUTHYECKH aHAJIU3UPOBATh MaTepHall, ClIOCOOEH 0OCYKIaTh pPa3IMUHbIE TOYKU 3pEHHUS M0 00CyXIa-
eMoii mpobaeme, MPUXOTUT K CaMOCTOSTEIbHBIM BBIBOJAM, OJHAKO HE MPOSBISIET aKTUBHOCTH B pado-
T€ IPYMIBl HA CEMUHAPE, OTPAaHUUYEHHO y4acTBYeT B 00CYKJIE€HUU BOIIPOCOB CEMHUHAPCKOIO 3aHSATHUS B
LIEJIOM.

«Y 1OBJIETBOPUTEIBHOY: - CTYACHT HEIOJIHO BJIAJICET MAaTEPHAJIOM, NIPU U3JI0KEHUU (PAKTUIECKOTO Ma-
TepHala J0MycKaeT OT/eJIbHbIe HETOYHOCTHU, 3HAET PA3IUYHbIE TOUYKH 3PEHUS MO 00CYXIAaeMoil mpo-
OyieMe, HO UMEET CIIOKHOCTU C MX aHAJIM30M, YMEET M3JlaraTb COOCTBEHHYIO MO3HUIMIO, HO HE BCE BbI-
BOJIbI HOCAT JTOKA3aTeJIbHBIN XapaKTep, MPU OTBETE aKTUBHO IMOJIb3YETCS] KOHCIIEKTOM BIUIOTH JIO €r0
3a4YUTBIBAHUS.

«HeynoBneTBOpUTENBHOY»: - CTYNEHT HE BIaJeeT MaTephalioM, u30eraeT OOIIeHHS MO 3asBIECHHOU
npobiieMe, He UMeeT KOHCIEKTa, He TIOJITOTOBJIEH K 3aHSTHIO.

HNHTepakTHBHBIE METOBI.
HHTepakTUBHBIE METO/BI MO3BOJISIOT YUUTHCS B3aUMOJIEHCTBOBATh MEXy COOOM, BKIIIOYas Mpernoaa-
Batesst. OHM COOTBETCTBYIOT JJUYHOCTHO-OPUEHTUPOBAHHOMY MOJIXOJTy, MPEAINOIaraoT KOJUIEKTUBHOE
oOydeHue B coTpyaHuuecTse. [IpenogaBaTenp BICTYNAeT B POJIM OpraHU3aTopa mnpoiecca o0ydeHus,
Jujiepa rpyIibl, OpraHu3aTopa YCIOBUN Ui MIPOSIBIICHUS! MHUIIMATUBBI CTYIEHTOB.
[lenb: MOHATH B3aMMOCBSI3b MEXAY paccCMaTpPUBAEMbIMHU SIBICHHUSIMH, BBICTPOUTH MEXTeMaTHUYECKHe
JIOTUYECKUE CBSA3H, HAYYUTHCS COMOCTABJIATH HOBBIE (DAKTHI M MHEHHS C TeM, 4TO OBLJIO U3YyY€HO pa-



Hee, aHAIM3MpOBaTh, (HOPMHUPOBATH COOCTBEHHOE CYXKICHUE, CTUMYJIUPOBATh IMO3HABATEIBHYIO aK-
TUBHOCTb.

3amaun: HAyYUTh apryMEHTUPOBATh U TOJEPAHTHO BECTHU TUCITYT, INIy0Xe BHHKATh B CYIIHOCTh HOBOM
TEMBbI, MBICJICHHO pa3/eisTh MaTepHal Ha BaKHEUIINE JTOTHYECKUE CBSI3H; HAYYUTh OCMBICICHHUIO JIO-
KU W TIOCJIEA0BATEIbHOCTH B M3JIOKEHUH y4eOHOrOo MarepHalia, BBIJCICHHIO B HEM TJIaBHBIX U
HanOoJee CyIeCTBEHHbIX TOJIOKEHUH.

YacoB B HHTEpaKkTUBHOM opme - 51

I/IHTepaKTI/IBHLIe 3aHATHUSA MMPOBOAATCH B BUJIE:

Peduexcus

[IpoBoauTCs Ha NEKUMU U CEMUHAPCKOM 3aHsITUU. Kak mpaBuUiio B KOHIIE 3aHATHS CTYACHTaM Ipe-
jaraercsl MpoOJIeMHBIN BOmpoc (3aaya) 1Mo TeMe 3aHATHS, Ha KOTOPBIM UM HE0OXOIuMO AaTh JINOO
YCTHBIN, JINOO MMCbMEHHBIA OTBET B TeueHue 15 — 20 MUHYT, UCTIOIB3Ys 3HAHUS, TIOJyYCHHBIE B XOJI€
JIEKIIUU, COOCTBEHHBIN KPYrO30p U SPYAULIHIO.
WuTepaktuBHas nekuus (ceMuHap). M3ydenue u 3akperieHue HOBOrO MaTepHalia Ha UHTEPaKTUBHOU
nexuuu (JeKuus — 6ecena, JEKIus — AUCKYCCHS, JISKIUS ¢ Pa300pOM KOHKPETHBIX CUTYaIUH, JIEKIUS C
3apaHee 3allJIaHUPOBAaHHBIMU olInOkamu). [IpeamonaraeT akTHBHOE BOBIICUEHHE IIPENOAABATEIIEM
CTYAICHTOB B IIPOIIECC OOCYXKICHUS.

MyabTuMeauiiHoe 3aHsITHE.

MynpTUMeINIHOE 3aHATHE SBISETCS OJHON U3 (GOpM MHTEpaKTUBHOTOMEeToa. Ha 3aHATHAX HUCIIOINb-
3YIOTCSl MYJIbTUMEUITHBIE MaTepUalbl, KOTOPbIE COJAEPKAT MPe3eHTAUU (IIPH HATUYUHN KOPOTKUE BU-
JIE0-JICKIUH), TIepEMEKAIOIINEcs UHIUBUIYalbHbIMU 33/IaHUSAMU B BUJE MPOOJIEMHOTO Bompoca (Te-
cta). CTyzneHTaMm mpejiaraeTcs 1aTh OTBET Ha 3aJaHKE 0 XO/1y U3yUYEHHs MaTepHaia.

Kpyraslii crou

[Tpu mpoBeaeHUH KPYIJIOro CTojda MPOMCXOAUT 00CYXK/EHHE OOBSBICHHOW 3apaHee TEMbl 3aHATUS C
IIMPOKUM BOBJICUEHUEM IPYHIbL. BelleHre Kpyriioro croja MOXeT ObITh OPYUYEHO IPYIIE CTYIEHTOB,
KOTOPBIE 3aPAHEE COCTABIIAIOT «CLICHAPUI» MPOBEACHUS 3aHATUSA U COIVIACOBBIBAIOT €0 C MPENoJaBa-
TEJIEM.

Bo3MoskHBIe TEMBI 1JIs1 IPOBEAEHHS KPYIJIOI0 CTOJIa

1. Xumnueckoe paBHoBecue. PaBHOBecHs B pacTBOpax 3JIEKTPOJIUTOB.

2. TepMOAMHAMHUYECKNE TTOTEHLIUAIIBI.

3. OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHUS (PH3UKO-XMMUIECKHUX ITPOLIECCOB.

4. DnekTpoXxuMudecKkasi KOppo3us U METOJIbI 3aILUTHI.

5. TepmonHAMUYECKUI METOA JUIS AHAIM3a XUMUYECKUX PABHOBECUM.

6. KonnuratuBHble CBONCTBA PAaCTBOPOB, UX POJIb B )KMBOW IIPUPOJIE U B TEXHOJIOTUSX.
7. KuHeTH4eCKHil METO UCCIIEI0BAaHU XUMUYECKHX PEAKIUN.

8.O0BEKTHI KOJUTOUAHOM XMMUU, HAHOMATEpUaIlbl, HAHOTEXHOJOTHH.

8.3. Memoouueckue mamepuanst, onpeoensawujue Npoueoypvl OUEHUBAHUA 3HAHUIL, YMeHUI,
HABLIKOG U (U1U) ONBIMA OeAMENbHOCHU, XAPAKMEPUSYIOWUX IMANbL YOPMUPOBAHUA KOMNEM eH-
uui

PeliTuHroBasi oleHka 3HAHUM SBISETCS MHTErPAJIbHBIM IMOKa3aTejeM KayecTBa TEOPETHUYECKHUX U
MIPAKTUYECKUX 3HAHUI M HAaBBIKOB CTYAEHTOB 110 AUCLHUIUIMHE U CKJIAIbIBAETCS U3 OLIEHOK, MOJIy4eH-
HBIX B XOZI€ TEKYIIIEr0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTaliu.

Texymumii KOHTPOJIb B CEMECTpe MPOBOAUTCS € LENIbI0 00eCTIeYeHHsI CBOEBPEMEHHOM 00paTHOM
CBSI3H, JUUIs1 KOPPEKLUHU 00y4eHUs], aKTUBU3ALMU CAMOCTOATENbHOM paboThI CTyIeHTOB. TeKyluil KoH-
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TPOJIb MPECTABIISECT COOOM MPOBEPKY YCBOSHUS MaTepHalia Ha MPOTSHKEHUU BCETro Tiepruoaa ooyde-
Husl. Tekymuii KOHTPOJIb OCYIIECTBISIETCS B OpME YCTHOTO OTpoca, 0T4eTa 1o JadbopaTopHoit pado-
T€, BBINOJIHEHUS] UHIUBUIYAIBHOTO JTOMAIITHET0 3a/I1aHMsI, C/1a4u KOJUIOKBUYMA, BHITTOJTHEHUS! UHIUBU-
JIyaJIbHBIX 3aJJaHui. MeTo/IMKa OLIEHKHU YCIIEUTHOCTH BBIMOJHEHHUS KaXI0r0 BUJIa KOHTPOJIS IIPUBE/IE-
Ha B1.6.2.1. - 6.2.7. HacTosIIeH MPOTrPaMMBIL.

[IpomexxyTouHas arrectaius npeaHasHayeHa Jijisi 00beKTUBHOTO MOATBEPKICHUS U OLICHUBAHUS
JOCTUTHYTBIX PE3yIbTaTOB 00YUEHUS MOCIIE 3aBEPIICHUS U3YICHUS TUCIUIUIMHEL. [Ipu ycinoBuun
Habopa He MeHee 35 6aiioB 1Mo UTOoraM paboThl B CEMECTPE CTYACHT IOMYCKAETCA K 3a4ETy WUITU HK3a-
Meny. [IpoMexyToUHBIN KOHTPOJIb IO JUCHHUILIIMHE IPOBOJUTCS B KOHIIE 1 cemecTpa (3a4eT) 1o maTe-
puanam U3y4eHHBIX Pa3esioB JUCIUIUIMHBI U 2 CEMECTpa 1Mo BceMy 00beMy U3YUEHHOTO MaTepHala.
DK3aMeH CKJIa/IbIBaeTCs U3 2 TEOPETHUECKUX BOMPOcoB U 1 3amaun. B sx3ameHanimonHoM Ouiere co-
JIep>KaTCsl BOMIPOCHI 1O 3 pa3jiesiaM U3y4aeMbIX B CEMECTpe pa3AesioB NUCHUIUIHHEL. [loaroToBka K ot-
BETY He JOJKHA IMpeBbIIaTh 1 yaca. Dk3aMeH MpoBOAUTCS B YCTHOU dopme. Jlonmyckaercs 3a1aBaTh
CTYJEHTY YTOUHSIIOIIME U AOMOJHUTEIbHBIE BOIIPOCHI, IOMOTAIOIINE BBIIBUTh PE3YIbTAThl (KOMIIE-
TEHIIMH ) YCBOCHUS JAHHOM TUCUUILTUHBI. KpuTeprun sk3aMeHallMOHHOM OLIGHKU TPUBEACHBI B 11.6.2.1.
MIPOrPaMMBI.

Tekymuii KOHTPOJIb OCYIIECTBIISIETCS ABA pa3a B ceMecTp: KoHTposbHas Touka Ne 1 (KT Ne 1) n
KoHTpoJibHas Touka Ne 2 (KT Ae 2).

Pe3ynbTarhl TEKyIIero KOHTPOJIs U MPOMEKYTOYHOU aTTeCTallii MOJBOAATCA MO IIKajie OabHO-
PEUTHUHTOBOM CHCTEMBI.

IlepBblii cemecTp

Bup xontpos JTan peiiTUHroBoii cucreMbl OueHoYHOE bana
CpeacTBo

MunumyM | Makcumym

Texkyumii KonTpoabHasi Touka Ne 1 20 30

WuauBuyanbHbIC 3aJaHUS IO TEMaM Pa3JIeioB
1-2.

3amura 7a00paTOPHBIX padOT 3aaHMS 110 Te-
Mam pazzesoB 1 - 2

Bonpocel MHIUBUAYATBHOTO JOMAITHETO 3a/1a-
HUS 110 pasaenam 1-2.

Konnoksuym no remam pazzaenos 1 - 2.

KonTpoabHast Touka Ne 2 15 30

NuauBuayanbHble 3aJaHus IO TeMaM pas3zena 3

3amura 1a00paTopHbIX paboT 3a1aHus 110 Te-
MaM paszena 3

IIpomesxxyTounsblii | 3a4er 25 40
3amanus K 3adery. TeopeTuyeckrue BOPOChI 20 40
pazznenos 1 —4.
HUTOI'O no ucuuninHe 60 100
Bropoii cemectp.
Bupa xontpos JTan peMTUHHIoBOM cucreMbl Ol EHOYHOE bana
CpeacTBo

MunaumyMm | MakcumyMm

Texymmid KonTtpoabHas Touka Ne 1 15 25

I/IH)II/IBI/IHyaJ'H)HI)Ie 3alaHuA 110 TEMaM pa3aciioB




4.
3amura 1abopaTopHbIX paboT 3a1aHus 110 Te-
MaM paszenos 4, 7.

KomnokBuym no temam paznena 4.

KonTposabHast Touka Ne 2 20 35

I/IH[[I/IBI/I[[yaJIBHLIC 3alaHuA 110 TEMaM pa3aciioB
5,6.

KonTponbHas pabota mo pazuemny 7.

3amuTa J1abopaTOpHBIX padOT 3aJaHU 110 Te-
MaM pasznena 7

KomnokBuym no Temam pasniesnoB S - 7.

I[IpomexyTounblii | IK3aMeH 25 40
buners! k 9K3aMeHy MO JUCIUIUIHHE. 20 40
HUTOTI'O no gucuuninxe 60 100

Omnpenesienne 00HycoB u mrpagos

Bonychl: moompuTenbHble 0aibl CTYIEHT MOIYyYaeT K CBOEMY PEHTHHIY B KOHIIE

CeMecTpa 3a aKTHBHYIO M PETYISIpHYIO paboTy Ha 3aHaTusx. CornacHo [TomoxxeHuro o OamibHO-
peiftuaroBoii cucteme oreHke 3Hanuit MATOHUAY MUDU Gonyc (mpemMuanbHble 0aibl) HE MOXKET
IPEBBIIIATH 5 6aJ1J10B. BICTaBISICTCS 10 COBMECTHOMY PEIISHUIO IIPEIOAaBaTesIeH, MPOBOISAIINX 3a-
HIUTY J1a0OpaTOPHBIX padOT U MpaKTUYECKUe (ceMuHapckue) 3ausaTus. JlononnurenbHbie (OOHYCHBIE)
OayThl MOTYT OBITH BBICTABIICHBI CTY/ICHTY 32 Y4acTHE B KOH()EPECHIIUSIX, HAYIHBIX CEMUHAPAX, MTOTO0-
TOBKE JOKJIAJIOB U T.II., IPEANOaraloIIux r1y0oKoe 3HaHUE Pa3AeNioB NTUCHUIUIMHBI « XUMUS U XUMH-
YECKHUU MPAKTUKYM».

[Tpadsl: 32 HECBOEBPEMEHHYIO CIayy BCEX BUAOB TEKYIIETO KOHTPOJIS MAKCUMAIIBHO OLIEHKA MOKET
OBITH CHIDKEHA 70 5 6alsioB.

[Ipouenypa oLieHKH 3HaHUI, YMEHU, HABBIKOB 1O JUCLHHUIUIMHE «XUMUS U XUMUYECKUN MPAKTHU-
KyM» BKJTFOHAET y4€T YCIEIIHOCTH MO BCEM BUJAM OLIEHOYHBIX CPEACTB, IPUMEPHI KOTOPBIX MPUBEE-
HBI B pazzene 6.2. mporpammbl. OlleHKa KauyecTBa MOATOTOBKH BKIIFOUAET TEKYIIYIO M IPOMEXKYTOY-
HYIO aTTECTALUIO.

PesynbTupyromas mo IUCIHUIUIMHE OIIEHKA YYUTHIBAET KOJTUYECTBO 0aIoB, HAOpaHHBIX CTYIEHTOM BO
BpEMsI ceMecTpa 10 BCEM BUAAM TEKYIIETO KOHTPOJS M dK3aMEHAIIMOHHOU orleHKH. CyMMapHBbIN Oa,
HaOpaHHBINA CTYJEHTOM 33 CEMECTP MPOCTABIISIETCS B 3a4E€THYIO KHUKKY M0 1mKane: «OTIndHo», «X0-
po1o», «Y A0BIETBOPUTEIHHO» B COOTBETCTBUE C MOJOKEHUEM O OATTBHO-PEUTUHTOBOM CHCTEME
NATD HUAY MU®U, a Takxke yka3bplBaeTCs YUCIO OAIIOB MO CTO OaIbHOM IIKaie orleHoK. OreHka
«HeyaoBiaeTBOPUTENBHO» BBICTABIISIETCA 10 UTOTY 3K3aMEHA B CIIy4ae, €CIIM OTBET CTYJICHTa Ha DK3a-
MeHe olleHuBaeTcs Hrke 20 6a/IoB U B 3a4ETHYIO KHIDKKY HE MpocTaBisieTcs. Pe3ynpraT sx3ameHa
buKcUpyeTcs: B 9K3aMEHAIIMOHHON BEJIOMOCTH.

Kpurepuu oneHuBaHus KOMIETEHIIMI Ha KaXJAOM 3Tare U3Y4YeHHUsS TUCUUIUIMHBI JUIsl KaKJI0TO BUAA
OLICHOYHOTO cpeAcTBa U npuBoaarcs B m. 4 ®OC. Vtorosblil ypoBeHb C(POPMUPOBAHHOCTU KOMIIE-
TEHIIUU TIPH U3YUYEHUU TUCIUILIMHBI onpeaenseTcs mo tadmuue. [Ipu 3ToM cienyeT mOHMMATh, YTO
TpaHUIlA MEXIY YPOBHAMH JJII KOHKPETHBIX PE3yJbTaTOB OCBOCHHUS 0Opa30BATEIbHOW MPOTPaMMBbI
MOYET CMEIATHCS.

Ypoeenv cpopmuposannocmu ‘ Texkywiuit Konmpoo ’ Ilpomescymounasn am- ’
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Komnemenuyuu mecmauus
6bICOKUIL 6bICOKUIL
6bICOKUIL nPOOBUHYM LI 6blCOKU
GbICOKUIL npPOOBUHYM LI
nOpo2osulil 6blCOKU
8bICOKUIL nOpPO208ublil
npPOOBUHYMbLIL npoosuHymulil nPOOBUHYM LI
nPOOBUHYM LI nOpPO208yblil
nopozoewlil npPOOBUHYM LI
nOpo208ulil nOpo2oesulil nOpPO208yblil
nopo2oeulii HUJIce nOpPo206020
HudICe NOPO206020
HUJICE NOPO208020 -

8.4. lllkana oueHkn 00pa3oBaTeIbLHBIX 10CTHKEHUIH

Wrorosas arrectanusi Mo JucHUIUIHHE onieHuBaeTcs o 100-0amuipbHOM mIKalie U MpeacTaB-
JSeT cyMMy OaisioB, 3apab0TaHHBIX CTYACHTOM IIPH BBHINOJHEHUH 3aJaHU B paMKax TEeKyIlleH u
MIPOMEKYTOUYHOM aTTECTALMKU

Cymma
0aJ1J10B

Ouyenxka no 4-x | Ouenka
OanvHoll wKane ECTS

TpeGoBanus K YpPOBHSII0 OCBOCHHUS Y4eOHOM
AUCHUILINHBI

90-100

5- «omauunoy/ «za- | A
ymeno

OrneHka «OTJIIMYHOY» BBICTABISAETCS CTYIEHTY, €C-
JM OH TITyOOKO M MPOYHO YCBOWJI MPOTPAMMHBIH
MaTepHual, MCYEpIbIBAIOLIE, IOCIEeI0BATENbHO,
YETKO M JIOTHYECKU CTPOMHO €ro u3jiaraer, ymeer
TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOW, UCIOJIb-
3yeT B OTBETE MaTephall MOHOTpadUIecKol Ju-
TepaTypbl

85-89 4 - «xopowoy/ «3a- O1eHKa «XOpOIIO» BBICTABISIETCS CTYNIEHTY, ec-

75-84 UmeHo» Y OH TBEPAO 3HAET MaTepuaj, I'PaMOTHO U IIO

oQw

70-74 CYIIECTBY H3Jara€T €ro, He JOIycKas Ccyule-

CTBEHHBIX HETOUYHOCTEH B OTBETE HA BOIIPOC

65-69 3 - «yoosremesopu- OrneHka «yHIOBIECTBOPUTEIIBHO» BBICTABIISCTCS

menbHoy/ «3aume- E
HO)»

60-64 CTYIEHTY, €CJIM OH HMEET 3HaHUS TOJBKO OC-
HOBHOI'0 MaTe€pHajla, HO He YCBOUI €ro JETalleH,
JIOIIyCKaeT HETOYHOCTH, HEIOCTAaTOYHO IIpa-
BUJIbHBIE (DOPMYTUPOBKH, HapYIIEHUS JIOTHYe-
CKOHM IOCJIEN0BATEILHOCTH B H3JI0KEHUU IIPO-

T'paMMHOT'O MaTCpHuajia

0-59

2 - «HeYy0081emeo-
pumenvbHoy/ «He 3a-
YmeHo»

O1leHKa «HEYIOBJIETBOPUTEIBHOY» BBICTABIISICTCS
CTYIICHTY, KOTOPBIH HE 3HAET 3HAYUTEILHOMN Ya-
CTU MPOTPaMMHOT0 Marepualia, JOMyCKaeT Cy-
miecTBeHHble ommOku. Kak mpaBmio, oreHka
«HEY/IOBJICTBOPUTEIILHO» CTaBUTCS CTYACHTAM,
KOTOpbIE HE MOTYT MPOJOJKUTH oOydeHue 6e3
JOTOJTHUTENBHBIX 3aHATUH 10 COOTBETCTBYIO-
ey TUCIUILIINHE




9. IEPEYEHb OCHOBHOM M JOMNOJHUTEJBbHOM YYEBHOHN JINTEPATYPHI, HE-
OBXOJUMOMU AJIsA OCBOEHU A JUCHUITJIMHDBI

@) OCHOBHAA YyueOHaa numepamypa:

1.I'munaka HJL O6mas u Heopranndeckas xumusi/mon pena. A.M. Epmakosa. - u3n.30-e, nepepad. u
non. M.Uuterpan-nipecc. 2005. - 728 ¢.100 3xk3.

2. 'nunka H. JI. O6mas xumus: yueonuk / H. JI. I'nmunka; pex.: B. A. Ilonkos, A. B. ba6kos. - M.:
Opaiit, 2011. - 886 c.

3.AnanbeBa O.A., bBypyxun C.b., Mauyaa A.A., JlapuueBa T.E., Ilankosa H.H., CoxoJsioBa
FO. /1. JTabopaTopHblii MpakTUKyM 110 Kypcy «O6mas  xumus». — OoruHck: MATD.2005. - 60 c. 200
IK3.

4.C.b. Bypyxun, O.A. AHanbeBa. Beenenue B 51eKTpoXuMUI0. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKIMK B BOJHBIX PACTBOPAX AJIEKTPOIUTOB: y4ueO. mocodue mo kypey "O6ras xumus" / - OOHHHCK:
UATD HUAY MUDU, 2011. - 104 c.

0) OononHumenvHan yueonan 1umepamypa:

1.Mauyaa A.A., AnanbeBa O.A., bypyxun C.b., Kojgoasuxubiii B.A., JlapuueBaT.E., [lankoBa
H.H., CoxoJioBa FO.I. COopHHK 33134 U ynpakHeHUil mo kypcy «OOmas u HeopraHudeckas Xu-
musi». — O6uuHck: UATD. 2002.- 124 c. 200 3k3.

2.Mauyaa A.A., JlapuueBa T.E., [lankoBa H.H., CoxosioBa FO.Jl. JlaGopaTtopHblii MPaKTUKYM 10
Kypcy «O0mmast u Heopranndeckas xumus». — O6HuHCK: UATD. 2004.- 44¢. 200 5K3.

3.I'munka H.JL. 3agaun u ynpaxksnenus o obmen xumun. — J1.: Xumus,2011. -240 c.

4.KopoBun H.B. O6mas xumus. - u3a.2-e., ucnp. u gon.- M.: Beiciras mkona, 2000. - 558 c. 52 ok3.

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHOM CE-
TU <UHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXOJUMBIX VI OCBOEHUSA
JTACHOUILIIAHBI «XUMUSA: XUMUYECKAMN ITIPAKTUKYMb».

JU1sl yCHeHOro OCBOSHMSI JUCUUIUIMHBL «XUMUS: XUMUYECKUN PAKTUKYM» CTYIEHTY 10CTaTOYHO
0O0IIEIOCTYITHBIX HHTEPHET — PECYPCOB, IIOCKOIBKY JUCIUTUIMHA SBIISIETCS (PyHIaMEHTaIbHON ecTe-
CTBEHHO — HAyYHOM JUCLUIUIMHON U UMeeT O0IupHy0 6ubarorpapudeckyro 0a3y B IOMCKOBBIX CH-
cremax «Yandex», «Google», «Bing».

Crnenyer pekOMEeH10BaTh

1. caiit bubnmnorexn Xumuueckoro (axynprera MI'Y
http://www.chem.msu.su/rus/library/welcome.html ,3aexTpoHHOM OHOIHOTEKH YUeOHBIX MaTepPUAIOB
no xumuu (DnekTpoHHas 6ubauoreka caiita "Chemnet"), koTopas mnpencrasisieT cod6oit GoHI UH-
(dopManoOHHOTO 0becreueHus] yueOHbIX KypCOB 110 XUMHHU ISl CTY/IEHTOB U aCIUPAHTOB XUMHUYECKO-
ro, pu3nyYecKoro u psaa Apyrux ¢akynpreroB MI'Y, a Takke aOUTypUEHTOB U yYaluXcs CpeHei
mkoss! hitp://www.chem.msu.su/rus/elibrary/ ,

2. uarepHeT pecypcbl PXTY um JI.M. MenzeneeBa u Ipyrux BeIylnux B 00JIaCTH XMMHHU By30B Poc-
CHH.

3. Tperpsixos 10./1., lleBenskoB A.B., I'ynunmmn E.A. Heopranndeckas xumus JIeKuuu a7t CTyIEHTOB
1-ro xypca. URL: http://www.chem.msu.ru/rus/teaching/inorg.html .

4. http://www.xumuk.ru/spravochnik/a.html - cnpaBoutuk mo BerecTBaM — A0CTYI CBOOOTHBIH.

5. http://chem100.ru/elem.php?n=16 - cripaBoYHNUK XMMHKA — JOCTYI CBOOOTHBIN.

6. http://www.chemnet.ru - ITopran ¢pyHIaMeHTaTBFHOrO XMMUYECKOT0 0Opa3oBanust Poccun — noctym
CBOOOIHLIIA.

7. http://lwww.xumuk.ru/ - XuMuK: caiiT 0 XUMUH JUIT XUMHAKOB — JOCTYI CBOOOTHBIH.

11. METOAUYECKHUE YKA3AHUSA JJIs1 OBYUYAIOIIUXCSA 11O OCBOEHUIO IUCIHA-

MJIAHBI «XUMMUS: XUMHUYECKHAN TPAKTHKY M».

OcBoeHue MPOrpaMMbl TACIUTUTHHBI «XUMHS: XUMHYECKHH MTPAKTHKYM» MPEIyCMaTPUBACT: JICKITHH

(51 gac), cemunapckue 3ansatus (34 gacoB), 1aboparopHbie padoTsl (17 yacoB), TEKyIIUil KOHTPOJIb B
BUJIC BHITIOJIHEHUS HHMBHTyaTbHBIX 33JJaHUH, 3aIIUTY JIAOOPATOPHBIX pabOoT, BHITOIHEHHE WHINBHU-
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JyaJbHOTO JOMAILIHETO 3aJaHtsl, KOJUIOKBUYM; IIPOMEXKYTOUHBIA KOHTPOJIb cada 3adeta (1 cemectp)
sK3aMeHa (2 cemecTp).

Bua yuyeOHbIX 3aH5- Opranuszanus 1esiTeJIbHOCTH CTYAeHTa
THH
Jlekuus CTyaeHT T0/HKEH UMETh JICKITMOHHYIO TeTPaib, T11e 0popMIIsIeT KOH-

CIIEKT JeKIui. Hanrcanme KOHCIIEKTa JIEKLIHI: KPaTKO, CXEMaTUYHO,
[0CJIEI0BATENBHO (PUKCUPOBATH OCHOBHBIE MTOJIOKEHMSI, BEIBOIBI,
dbopmynupoBkH, 0000IIEHNST; TOMEYaTh BaKHBIE MBICIIH, BBIJCISAThH
KJIIOYEBBIE CII0BA, TEpMUHBL. [IpoBepka TEPMHUHOB, IOHATUH C IIOMO-
LIbIO SHUHUKJIONIEUH, CIIOBAPEH, CIIPABOYHUKOB C BBIIIMCBIBAHUEM
TOJIKOBaHUHU B TeTpab. KOHCIEKT JeKIuii Heo0X0AuMO IpopadoTaTh
nepes CIeayollen JIEKIUEH, I0OCTaBUB BOIIPOCHI TaM, I'ZI€ BCTpeya-
I0TCSI HENOHATHBIE MecTa. OTBETHI Ha 3TU BOIPOCHI CIEAYET HAUTH B
PEKOMEHIOBAaHHOM JINTEPATypPE WU BBIICHUTH HA KOHCYJIBTALMU Y
npenojanaress. KoHCHEKT gekiuii He00X0MMO AONOIHITH BCTaB-
KaMH, 0OCOOEHHO T10 BOIIPOCaM, BHIHECEHHBIM Ha CAMOCTOSATEIbHOE
U3YyYCHHUE.

I10 MIOJArOTOBKE K IPAKTUYECKUM 3aHATHIM

0O0603Ha4YUTh BOIIPOCHI, TEPMUHBI, MaTepHall, KOTOPbIN BbI3bIBAET
TPYIHOCTH, IOMETUTBH U IOIBITATHCS HAUTU OTBET B PEKOMEHAYEMOM
auteparype. Eciiu caMocTosTeNnbHO He yiaeTcst pa3o0paThesi B MaTe-
puase, HeoOX0aUMO c(HOPMYITHUPOBATH BOIPOC U 33/1aTh TMPENOIaBa-
TEJI0 Ha KOHCYJIbTAllMU, IPAKTUYECKOM 3aHITHH.

IIpakTuyeckue 3a- CemuHapcKue 3aHATHS TPU3BAHBI HAYYUTh CTYICHTa CAMOCTOSITENb-
HATHUS HO U KPUTHYECKH MOAXOJIUThH K U3y4aeMOMY MaTepuaiy, pa3oupars-
Csl B IPOOJIEMHBIX BOTIPOCcax (PU3HUECKON XUMHUH, CIIOCOOCTBOBATH
00pEeTeHHIO HaBBIKOB aHAJIN3a TEKCTOB UCTOYHUKOB HH(POPMAIIUH,
PEIICHUIO THUTIOBBIX 337249 (PU3HUECKON XUMUHU

[Tpu MOArOTOBKE K MPAKTUYECKUM 3aHSATUSM CTYICHT JTOJIKEH O3Ha-
KOMHUTHCS C TEMOU 3aHATHUS, TPOPAd0TATh COOTBETCTBYIOIIUH JICKITN-
OHHBIN MaTepuan u MaTepuani B yueOHoi nutepatype. Chopmymnupo-
BaTh NMPOOJIEMHBIE JIJI1 BOCIIPUSATHS BOIIPOCHI C IENIBI0 UX 00CYXKIe-
HUS B (hopMaTe CEeMUHAPCKOTO 3aHATHUS. 3aHATHUS TPOBOAATCA B (hOp-
M€ aKTUBHOM pabOThI CTYI€HUECKOW TPYIIIIHI TI0JT KOHTPOJIEM U PY-
KOBOJICTBOM IIPENO/IaBATEIIS.

Kpome 3Toro Heo0X0IMMO pelIuTh JOMAITHUE 33741, 3aJaHHbIC Ha
NpeAbIayIEeM 3aHATUU. 11 yCIEMHOro peneHus JOMallHUX 3a/1a4
HEO0OXOAMMO MPOCMOTPETH 3aMKCH PEIIEHUH 3a/1a4, BHIMOJTHEHHBIX B
ayJIUTOPHH.

[Ipuctymnas k pemeHuro 001 3a1a4u, CIeIYET BBITIOJIHITH ONpeIe-
JIEHHbIE MpaBWiIa: BHUMAaTeNnbHO MPOUYNTATh yCIOBHE 3a7aun. Pere-
HUE 3a/1a4 PeKOMEHAYeTCs MPOBOAUTH B 001IeM BUjie. Beraucisrorces,
KaK MPaBWJIO, TOJBKO T€ BEIMYHHBI, KOTOPHIE TPeOYyIOTCS AJsi OTBETa
Ha Bompoc 3agaudn. [Ipexae yeM MoACTaBIsATh JaHHBIC B PACUETHYIO
dbopMyny HEOOXOIUMO MPOBEPUTH PA3MEPHOCTH BHIUUCIISIEMON BEIH-
yuHbl. Ecu pa3MepHOCTh BBIYUCIISEMON BEJWYWHBI TpaBUIIbHAS —
MO>KHO TIPOBOJMTH BBIYUCIICHUS, €CITH HET - CJIeAyeT HAWTH OIIMOKH.
[Toce mpoBeneHNs BBIUUCICHUNH HEOOXOIUMO OIEHUTH PAa3yMHOCTh
MOJyYEHHOTO pe3yibTaTa (3HaU€HHE CKOPOCTH JABMKECHUS Tena OIn3-
KOM K CKOPOCTH CBETa B BaKyyMe€ — HEpa3yMHO, HEpa3yMHO OTpHIa-
TeIbHOE 3HAueHUEe aOCONIOTHOW TeMIlepaTypbl W Tak nainee). Eciu
MOJTY4eH HEpa3yMHBIH Pe3yJIbTaT, HEOOXOAMMO MTPOBEPUTH MPABHUIIb-
HOCTh BbluMclIeHUi. Eciu BbIYMCIIeHNs IPaBUIIbHBIE, CIEIYET UCKAaTh




OLIMOKH B PELICHUH 3a7aui. MeTo/ibl pelIeHus: TUIOBBIX 3aja4, pac-
CMOTPEHBI B Y4€OHOM TTOCOOHUH:

Mauyna A.A., AnanbeBa O.A., bypyxun C.b., Konogsxusiii B.A.,
JlapuueaT.E., IlankoBa H.H., Cokomosa FO./[. COopHuk 3ama4 u
ylnpakHeHu# 1o Kypcy «OOmiast 1 HeopraHudeckas xumusp». — O0-
HuHck: UATD. 2002.- 124 c. 200 3k3.

NuauBuaya bHBbIE
3aaHus

BrinosiHeHWe 1 3a11MTa MHAUBUAYAJIBHBIX 3aJaHUN SBJISIOTCSA OJHON
13 GopM yCHEIIHOTO u3ydeHus Gpuznueckon Xumuu. CTyACHT J10J1-
’KEH UCI0JIb30BaTh 3HAHUS, MOJYYCHHbIE HA CEMUHAPCKUX, JICKI[MOH-
HBIX U Ja0OpaTOPHBIX 3aHATHUSAX pacupsis U yriayosss ux. Heo6xo-
JMMO UCIOJIb30BAaHUE CIIPABOYHOM JIMTEPATYPhI, METOIMYECKUX Ma-
TEepHUaJoB, pa3padoTaHHBIX Ha Kadenpe. BeimosHeHne WHINBHTyaTb-
HBIX 3aHSTUH BO3MOXHO BO BpeMs BCEX BUJOB YUCOHBIX 3aHATHI: B
KOHIIE JICKLIIMH 10 MPOYUTAHHOMY MaTepHaly, B Hayajle CeMUHApPCKO-
T'O 3aHSITHSI WJIH MPH JIOMYCKE K BBITTOJIHEHUIO J1a00paToOpHOI paboTHI.
Kak npaBuio nHAMBU YA IbHbBIC 3aaHUA PEINOIaratoT MPOBEPKY
0a30BBIX YACTEH AUCIUIUINHEI.

CamocrosTeabHas
pa6ora

Kaxiplii CTYyeHT 10JKeH HHAMBUYyalbHO TOTOBUTHCS IO TEMaM
JVICIATUTMHBL, YATAs] KOHCHIEKTHI JIEKIIUH ¥ PEKOMEHIYEMYIO JInTepa-
Typy. CamocTosTeIbHAs paboTa M03BOJISIET CTYICHTY B CIIOKOWHOM
00CTaHOBKE MOAYMaTh, pa3odpaTbcs ¢ HH(pOpMaIueil mo Teme, Ipu
HE00X0IMMOCTH 00paTUTHLCS K CIIPaBOYHOM JinTepaType. BHuma-
TEJIbHOE YTEHUE W IOBTOPEHHE MTPOYUTAHHOTO IIOMOTAET B IIOJIHOM
00beMe YCBOUTD COJIEPKAHUE TEMBbI, CTPYKTYPUPOBATH 3HAHMSL.
Urto0b1 coneprkaTenbHast nH(GOPMAIHS M0 JUCIUIUINHE 3aIIOMUHA-
Jach HAJI0JITO, 11€JIeCO00Pa3HO U3YydaTh €€ MOITAIMHO - [10 TEMaM U B
CTPOTOM MOCJIEI0BATEIbHOCTH, TIOCKOJIbKY IOCTIEAYIOLIUE TEMBI, KaK
IPaBUJIO, OUPAIOTCS Ha Npeabayiue. IMeHHo nosToMy Gosblias
4acTh CaMOCTOSATENbHON pabOThI MpEeANoaraeT NoAroTOBKY K CEMHU-
HApCKUM 3aHSATHUSAM, BBIIIOJHEHUS PEKOMEH/I0BaHHBIX JJISl pEIIEeHUs
3aJa4, MOATOTOBKY K KOJUTOKBUYMaM, BBITIOJTHEHUIO M 3aI[UTE UH/IU-
BUAYaJIbHOTO JIOMAIIIHET0 33/1aHus, a TaKKe MOJr0TOBKY K Jlabopa-
TOPHBIM paboTaMm. {7151 yCHenTHOTO BRITOTHEHHSI ATHX 33124 KayKIbIH
CTYACHT UMEET BO3MOXKHOCTb I0JIb30BaThCs Pa3pabOTaHHBIM Ha Ka-
dbenpe METOIUYECKUM 00ECTICUEHHEM.

[TnanupoBaHue BpeMEHU Ha CaMOCTOSTENIbHYIO paboTy, HE00X0AU-
MOTO Ha M3Y4YE€HHUE HACTOAICH AUCIUIUINHBI, CTyIEHTaM JIydIle Bce-
I'0 OCYILIECTBIISATh Ha BECh CEMECTP, MTpelycMaTpuBasi U 3TOM pery-
JSIPHOE NTOBTOPEHHUE MPOMJAEHHOT0 MaTepuaia. Marepuai, 3aK0oH-
CHEKTHPOBAHHBIN Ha JIEKIHUIX, HEOOXOIUMO PEryJIsIpHO AOIOIHSTh
CBEJICHUSIMH U3 JIUTEPATyPHBIX HCTOYHUKOB, IPEICTABICHHBIX B pa-
6oueit mporpaMmMe TUCHUILTUHBL. [10o KaXka0# U3 TeM JUIs caMOoCTOs-
TEJILHOTO W3YYEHUs, TPUBECHHBIX B pab0ovell mporpaMMe TUCITH-
IUIMHBI, CIIEyeT CHayasla IpOYUTaTh PEKOMEH/I0BaHHYIO JIUTEpaTypy
H, IPH HEOOXOIUMOCTH, COCTAaBUTh KPATKUH KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEICHUH, TPEOYIOINX 3alIOMUHAHUS U SB-
JSIOUINXCS OCHOBOIOJIATAlOIIMMU B ATOM TEME U JJI1 OCBOEHUS IO-
CJIEAYIOIIMX pa3aesioB Kypca. J{is paciiupeHus 3HaHU| 10 AUCIH-
TUTHHE PEKOMEHYETCS HCTIOh30BaTh VIHTEpHET-pecypChl.

[Tpu camocTosTeNnbHON paboTe pEeKOMEHIYETCSI KOHCIIEKTHPOBATh
n3y4daeMblil (mpopabaTeiBaeMblil) MaTepran. KoHCeKT MOXeT ObITh
OTIOPHBIM, COAEPKATH JIUIIb OCHOBHBIE KIIIOUEBBIE TIO3ULIUH, HO MIPH
9TOM JIOCTaTOYHBIM JIJIsI TTOJIHOTO OTBETA 10 Borpocy. KoHcnekT mMo-
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XKeT OBITh MOAPOOHBIM. OObEM KOHCIIEKTa ONPEIETSAETCS CAMUM CTY-
JEHTOM.

B nportiecce paboTel ¢ yueOHOM/HAYIHOH JTUTEPATYpOi CTYICHTY pe-
KOMEHYeTCs JIeJaTh 3alKCH 110 X014y YTEHUS B BUJE IPOCTOT0 WU
pa3BEpHYTOrO IJIaHA, COCTABIATH TE3UCHI, TOTOBUTH AHHOTAIIUH TIPO-
yuTaHHOTO. Hannyme Takux KOHCIEKTOB MOTYT JIaTh AOMOJHUTEIb-
Hble OaJIJIbl 32 AKTUBHOCT.

JlaGopaTropHas pa-
0orta

[ToaroToBka k 1a0opaTopHO paboTe BKIIOYAET B ceOst paboTy ¢
KOHCIIEKTOM JIEKIIUI, PEKOMEHIyEMOM JINTepaTypoH, MOArOTOBKY
OTBETOB K KOHTPOJIBHBIM BOMPOCAM JIJIs IOMYCKa K BBIIOJIHEHUIO Jla-
OopaTopHOi pabOThI, pelIeHue 3a/1a4.

JlaBoparopHble 3aHATHS POBOJISATCS B CHEIHATU3UPOBAHHBIX J1a00-
paropusix (hakynbTeTa.

[Ipexxne yeM HayaTh 3aHATUS B JAHHOM JIaOOPATOPUU CTY/ACHT 3HA-
KOMHTCS C MIPaBHJIAMH TEXHUKU O€30MaCHOCTH, O Y€M PaCIHUCHIBACT-
csl B )KypHaie. B mabopaTtopusix kadeapsl 3anpemniaercss HaXOAUTbCS
B BepxHeil onexe. Ha pabodeM cTose J0KHO HAXOAUTHCS TOJIBKO
HeoOxoauMoe 000pyA0BaHNEe U IPUOOPHI IS 3aHCEN U PaCYETOB.
3anpenaercs KJIacTb Ha pabOUYnid CTOJI CYMKH, MAaKEThI, IIANKHA U
JIpyTrHe MOCTOpOHHUE IpeaMeThl. CTyIEeHT MPUCTYIaeT K BBIMOIHE-
HUIO J1a00paTOpHOM pabOThI TOJBKO MOCIE 03HAKOMIIEHHSI C OMHCaA-
HUEM paboThI U MOATOTOBKU K HEl. 3arpeliaeTcs: BKI0YaTh KaKkue-
1100 pubOopsI WM 6e3 MpeaBapUTEILHON IPOBEPKH UX MPEIO/1aBa-
TeneM uiam nabopantoM. [locie okoHuanust paboThl CTYEHT NO0JKEH
c/1aTh 1TaOOPaHTy BBIJAHHBIC IPHUHAICKHOCTH, TIPUBECTH B TIOPSIIOK
pabouee MeCTO, HOMYYUTh OTMETKY B JKypHaJie O BBIIOJIHEHUH pabo-
ThI, IPEIBSABUB JUIsl 3TOTO MOJIYYEHHBIE PE3YJIbTAThl IPENOIaBATEINIO.
He nHaunHaliTe BBIIIOJIHEHUE OIBITA [TOKA HE YSICHUTE ce0e MOIHO-
CTBIO €r0 1IeJIb, METOJ] U HE COCTABUTE IIaH IPOBEJCHUS OombITa. Tak
KaK BpeMs IIPOBEJICHUS OIbITa OTPAaHUYEHO YYeOHBIMH YacaMHu, OT-
BEJICHHBIMU Ha HETO, TO BCIO MOATOTOBKY HEOOXOIUMO ITPOBECTHU Ca-
MOCTOSTENBHO JI0 3aHATHUI.

J1J1s1 IOATOTOBKY K OIIBITY:

1. IlpouTtnTe pyKOBOACTBO K paboTe. BhIsicHUTE B mpoliecce YTeHus,
a B cllydae He00XO0JMMOCTH Ha KOHCYJIbTAILlMU C MPENOoJIaBaTeNIeM,
KaKHe 3aKOHOMEPHOCTH JIe)KaT B OCHOBE pacueTHbIX Gopmyi. O3Ha-
KOMBTECH CO CITUCKOM PEKOMEH/I0BaHHOM JTUTEPATYPHI.

2. CaMOCTOATENBHO MITH C IOMOIIBIO Y4EOHBIX TOCOOMI BBIBEIUTE
(bopMyIibl, KOTOpPBIE UCIIOJIB3YIOTCS B paldoTe.

3. Emie pa3 npouTuTe pyKOBOJCTBO, HO TENEPh B JIAOOPATOPUH, UMES
nepes riaa3aMu yCTaHOBKY JUIS MpOBeAeHUs onbITa. [Ipu aTOM ysicHU-
Te cebe, Kak B 0COOEHHOCTAX KOHCTPYKIIMU YCTAaHOBKU o0OecrieunBa-
€TCs BBIMOJIHEHUE YCIOBH, B KOTOPBIX CIPaBEIIMBBI 3aKOHbI U
(bopMyIibl, HCIIOJIB3YEMBIE B 3a/1a4€.

4. PazGeputech B MPUHIMIAX pabOTHl U3MEPUTEIBHBIX TPUOOPOB, C
KOTOPBIMU UMEETE JEJI0 B EPBBIN pas.

5. Pa3bepurech B TpeOOBaHUAX, KOTOPBIE HAJI0 IPEABIBUTH K
HACTpOWKEe MPUOOPOB M YCTAHOBKE B IIEJIOM, YTOOBI 00ECTICYUTH
HaWTy4Illue pe3yabTaThl ObITA.

KaxxapiM cTyIeHTOM J0/KHA OBITH 3aBeJieHa ClielluaibHas TeTpaib
JUISL BBITIOJIHEHUSI Ta00paTOPHBIX pabOT, B KOTOPYIO IIPU MOATOTOBKE
3aHOCSITCS KpaTKUe CBEJIEHUS U3 TEOPHH, CXeMa OIbITa U T.1., a B
JaNbHEHMIIEM MoJTyuYeHHbIE pe3yIbTaThl U3MEPEHUH, X 00paboTKa U
KOHEYHBIN pe3ynbTart. J{Js 3anucu pe3ynbTaToB U3MEPEHHsI TOJKHBI




OBITH 3apaHee MOATOTOBICHBI TAOIHUIIBI, BKIIOUYAIOIINE KaK CAMH U3-
MEpPEHHUs, TaK U UX NOTPEIIHOCTH.

K crenyrommemy 3aHATHIO CTYIEHT TOTOBUT OUYEPEIHYIO paboTy H
MPEIbSABISET OTYET O paboTe, BHITOJIHEHHOM Ha MPEIbIIYIEM 3aHs-
tuu. PaboTa cunTaeTcss OKOHYATEIHHO CAHHOM MOCIIE 3aIUThI OTYE-
ta. CTyIeHT 1oJKeH 0OpMUTH OTUET 1O IpHiaraeMoil popme:
Ot4era 1o BBITIOJTHEHHOM 1a00paTopHOil paboTe B KayecTBe 00s13a-
TEJIbHBIX BKJIIOYAET B ceOs CIENYIOIINE Pa3/elibl:

1. HazBanue paOoTBhI.

2. llens paboThl, 000OpyAOBaHUE.

3. KpaTkue cBeieHUs U3 TEOPUH, CXeMa YCTAHOBKH M OCHOBHBIC pa-
6oune HopmyJIbL.

4. Kpartkoe onucanue xo/1a padoThlI.

5. Pe3ynbrarel u3MepeHui, peAcTaBlIeHHbIE B BUJIE TaOIHI U Ipa-
¢buKoB.

6. Pacuer nCkOMOI BETMYMHBI U €€ 3HAUYCHHUE.

7. Pacuer ominOKy u3MepeHusl.

8. OKOHUaTENbHBIN pe3yabTaT, IOJYUYEHHBIN II0CIE OKPYIIICHUS, C
yKa3zaHHeM a0COJIFOTHOW U OTHOCUTEIHLHON ONIMOOK U3MEPEHHUS.

9. BbIBO1BI, 3aKJIFOUYEHUE O JOCTUKEHUH 1I€TH, TIOCTABICHHOM J1aH-
HOW paboTOi, C aHATTU30M IMOTYICHHOTO pPe3yiIbTaTa.

[Tpu npomycke 3aHATUS JaHHAs TabopaTopHas paboTa BBITOIHAETCS
B Yachl CAMOIIOATOTOBKH K CIIEAYIOLIEMY 3aHSTHIO 110 COIVIACOBAHUIO
U gomycky npenogasarens. [lo okoHuanuto paboTsl 1a0OpaHT eaet
OTMETKY B TETPaJH CTYICHTA C 0053aTEIbHBIM yKa3aHUEM (paMIIAN
CTYJICHTA, Ha3BaHMsI paOOTHI, JATHI €€ BBHITIOJHEHUS U CTABHT CBOIO
MOJIMTHUCH.

JlabopaTopHbIe 3aHATHS MPOBOJIATCS UHAUBUAYATbHO. CTYICHT T0-
Jy4aeT JOIMYCK Ha JIabopaTOpHYIO paboTy MPH HATUYMH KOHCIIEKTa U
YCTHBIX OTBETOB Ha BOTIPOCHI IIperoaaBarelis. TeKynuii KOHTPOIIb
3HaHMUI OCYIIECTBIISETCS IO CUCTEME «3aUTEHO — HE 3aUTEHOY.
JlaboparopHble 3aHATHS MPOBOJATCS IO pa3fiesiaM Kypca COrIacHO
KaJeHIapHOMY MIaHy. B Hayane cemecTpa mpernoaaBaresib MPOBOIUT
MOAPOOHBIN Pa300p HEKOTOPHIX U3 BHITTOIHIEMBIX Pa0OT, UTOOBI
MOJTOTOBUTH CTY/IEHTA K UX BBIMONHEHUIO. [Ipu moaroroBke k 1a6o-
paTopHBIM paboTaMm 11eaeco00pa3Ho 3a HECKOJIBKO AHEH /10 3aHSTUS
BHUMATENbHO 1-2 paza mpo4YUTaTh HY>KHYIO TEMY, pa300paThcs co
BCEMH TCOPSTHUECKUMH TTOJIOKESHUSMHA U TIPECTOSIINM IKCIICPH-
MeHTOM. Eciii BO3HUKITN TPYIHOCTH, OOPaTHTHCS 32 MOMOIIBIO K
yueOHOM, CIPaBOYHOM JIUTEpPATYpe WU K IPENOAaBaTENI0 32 KOH-
cynbTaIrei. 3a eHs 10 1abopaTopHOM paboThl HEOOXOUMO U3Y-
YUTh METOJAMYECKUE YKa3aHUsI K BBITIOJHEHUIO JIA0OPAaTOPHBIX paboT
U COCTaBUTh KOHCIIEKT.

KoasnoxkBuym (3amu-
Ta MHAMBUAYAJIbHBIX
3alaHuil)

PaboTa ¢ KOHCTIEKTOM JIEKIIHA, TOATOTOBKA OTBETOB K KOHTPOJIbHBIM
BOIPOCAM BBIHOCHMBIX Ha KOJUTOKBUYM. [ToAroToBka k Hemy Oyzaer
3aKJIFOYaThCA B TOM, UTO CTYJICHTy Hazao 6y,ZIeT HOBTOpI/ITB COOTBECT-
CTBYIOIIIKE TeMBI. ECITH 5K€ CTyIEHT YyBCTBYET MPOOEIBI B 3HAHUSX
110 OTACJIIBHBIM TEMAaM HUJIU BOHpOC&M, HpI/I IIOATOTOBKE K KOJIJIOKBH-
yMy, eMy He00X0IUMO 0OpaTUTh Ha COOTBETCTBYIOIINE Pa3ACIbI
0co00€e BHUMAaHHE.

IToaroroBka K 2K3a-
MeHy (3a4eTy)

Bormpocsl k 5k3aMeHy BBIIAIOTCS CTYIGHTaM B DJIEKTPOHHOM H pac-
neyaTaHHOM BUJE B Hadalsie cemectpa. [loaroroBka Kk sK3aMeHy Tpe-
OyeT THIaTeJIbHOE H3yYeHUe MaTepralla o TeMe WK OJIOKY TeM, akK-
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LIEHTUPOBAHUE HA ONPEIECIEHUIX, TEPMUHAX, COJAECPKAHUH TOHSATUM.
[Tpu moAroToBKe K 3K3aMeHy HEOOXOJUMO OPUEHTUPOBATHCS HA KOH-
CIEKTHI JIEKIIUH, OTYETHI 1O JTA00paTOPHBIM paboTam, IPUMEPHI BbI-
MIOJIHEHMS 3aJJaHUI, PACCMATPUBAEMBbIX Ha 3aHIATHUIX, PEKOMEHye-
MYIO JIUTEPATYPY. DK3AMEH MO JUCHUTUIMHE «XUMUS U XUMUYECKUN
MPAKTUKYyM» IPOBOAUTCA B YCTHOHM opMe Mo pazzeniaM, U3y4yaeMbIM
B COOTBETCTBYIOLIEM CEMECTPE.

PexomeHnaanum no BHINOJHEHUIO J1a00PaTOPHOI0 XUMHYECKOI0 NPAKTHKYMAa
JucuumIMHbL «XHMHSA: XUHMHYECKHN NPAKTHKYM

1,2 CEMECTP
Ne TEMA JJABOPATOPHOM | OCHOBHBIE BOITPOCHI
Hene- | PABOTBI JlabopaTopHoii padoThI
JH [Pexomenayemast
JuTeparypaj
1/2 Huctpykrax no Th. 1. Texnuka 6€30MaCHOCTH.
OcHOBHBIE _KJACCHI _Heopra- | 2.3HaKOMCTBO C J1a0opaTtopueil, XHMUYECKOH MOCY-
HUYECKHUX COeIMHEHUI. 10, 060pyI0BaHHEM.
3.ITopsimok oopmieHns 1a00paTOPHBIX padoT.
Jla6.pabora.
[Tomy4yenue u cBoiicTBa OkcH- | l.I'eHeTnyeckas CBsi3b pa3IMYHBIX KJIACCOB HEOP-
JIOB, TUAPOKCHJIOB U coJiell. | raHnueckux coenuHeHuid. CocraBieHue ypaBHe-
3aBUCUMOCTh OCHOBHO- | HHI, XapaKTEePHU3YIOIINX CBOMCTBAa M CHOCOOBI IO-
KHCJIOTHBIX CBOMCTB OKCHJIOB U | JIy4E€HHUs MpPEACTaBUTEIECH Pa3IMYHBbIX KJIACCOB He-
TUAPOKCUIOB OT IOJIOKEHMSI B | OpraHM4ecKuX coeauHeHuid. Llemouku mnpeparie-
I[1CX5 HHUM.
Jlumepamypa 2.JIaGopaTtopHblii NPAaKTUKYM [0 JIEMOHCTpAlUuu
[1] - cTp.3-13 CBOWCTB NpeACTaBUTENEH pa3IMYHbIX KJIACCOB He-
[6] OPraHNYeCKUX COCTMHEHUH.
(0OpaTUTh BHUMaHHUE Ha Pa3IM4yKe CIIOCOOOB IMOITY-
YeHHs] BOJOPACTBOPUMBIX M HEPACTBOPUMBIX THJI-
POKCHJIOB)
3/4 O0beMHBIii aHAJIN3. 1.JIaGoparopnas paboTa Ha 3aKOH SKBHUBAJICHTOB.
1.KoHuenTpanuu. (MaccoBas, MOJIbHas JI0JIM, MO-
Jla6.pabora. JsipHAasi KOHIIEHTPAIHs, MOJISUIbHAsS KOHIIEHTPALUs).
TurpoBanue pactsopa IIepepacuer KOHLIEHTPALIUN.
TUAPOKCUIA HATPUS 2.]loHsATHE SKBUBAJIEHT, 53KBUBAJEHTHOE YHUCIIO,
pacTBOPOM COJISTHOM KHUCHOTHI | (akTOp SKBHUBaJIEHTHOCTH. OkBHuBajleHT B OBP.
3a1aHHOW KOHIICHTPALIAH. HopmanbHas koHIEHTparusl.
. Jlumepamypa 3.3aK0H 2KBUBAJICHTOB.
[1] - cTp.14-16;
[2] - cTp.25-27;217-219,;
[3] - cTp.3-21,;
[4] - cTp.95-103;154;
[6]
5/6 Kuneruka xumMmueckux pe- | 1.OnpeneneHue CKOpoCcTH XUMUYECKON peaKkuu, €€

AKIMIA.

Jla6.pabora.

HccnenoBanne KUHETHYECKHUX
3aKOHOMEPHOCTEN Pa3I0KEHUS
TUOCEPHOM KHMCJIOTBHI.

3aBUCHUMOCTH OT KOHIIEHTpAI[MM peareHTa, TeMIle-
paTypsl, IPUCYTCTBHSI KaTalInu3aTopa.

[loHsiTHE CIIOXKHBIX M TPOCTHIX (3JIEMEHTApPHBIX)
peaKuuid.




Jlumepamypa

[1] - cTp. 16-20;

[2] - cTp.186-200.

[3] - cTp.34-40; 44-49.

[4] - cTp.79-84; 88-89;

[5] - cTp.198-207;213-218,;

718, XHMH4YecKHe paBHOBECHS B 1.IToHsiITHE XUMUYECKOTO PABHOBECHSI.
9/10 | pacTBOpAaX 3JE€KTPOJIUTOB. 2.27€eKTPOJIUTHI, DJIEKTPOJIMTHYECKAsT JAUCCOLIMA-
Jla6.paborta. uus. Jlucconumanusi OCHOBHBIX KJIACCOB XHMHYeE-
1. Boaopoaublii nmoka3arteib. | CKUX COCIUHEHHM.
Onpenenenue pH Boanbix | 3.PaBHOBecue aucconumanuu Bonabl. KoHcranTa
pacTBOpoOB HWOHHOTO Ipou3BeieHust Boabl. Ee 3aBUCHMOCTD OT
(MeTOX MHAUKATOPOB, pa3nuuHbIX (AaKTOpOB (He 3aBHCHT OT KOHIEH-
HHCTPYMEHTAJbHbINA METOA) | TPallUM, 3aBUCUT OT TeMIIEPATYyPhI)
4.Boi0opoIHbIN MOKA3aTeNb.
2. IlpousBeneHue pacrBopu- | 5.01I€MEHTHI TEOPHUH UHAUKATOPOB.
MOCTH. 6.0mpenenenrie pH ¢ MOMOIIBbIO WHAMKATOPOB H
HOHOMEDA.
3. Yci10Bus M HANIPaBJICHHE 7.3akoH pa3senenus OctBanbaa. Pacuer pH pac-
NMPOTEeKAHUS PeaKkuuii HOH- TBOPOB CHJIBHBIX U CJTA0BIX JJIEKTPOIUTOB.
HOIr0 00MeHa 10 KOHIIA.
1.IlonsiTHE pPacTBOPUMOCTH, €€ KOJIMYECTBEHHbBIC
Jlumepamypa XapaKTePUCTUKU (KOHIEHTPALlMU HACHIIIEHHOTO
[1] - cTp. 22-27;28-31; pacTBopa, KO3((HUIMEHT pacTBOPUMOCTH, IMPOU3-
[2] - c1p.204-210; 221-224; | BEACHUE PACTBOPUMOCTH.
232-239; 242-254; 2.IlpousBeneHue pacTBOPUMOCTH, €TI0 3aBUCUMOCTh
[3] - cTp.40-44; 49-51;66-80. | OT BHELIHUX ()aKTOPOB.
86-94. 3.YcioBus IpoTeKaHus peakluil HOHHOro oOMeHa
[4] - crp.84-88; 89-94; 111- | A0 KOHIA (ocamok, ra3, CIalblil 2JICKTPOIIHT).
118: 120-124; 125-130: 225- | 4.OmpeneneHue HapaBICHNs TPOTCKAHHS PEAKIHii
227(tabu1.) MOHHOTO OOMEHa JI0 KOHIIa B Cly4yae, KOrja cpeiau
[5] - c1p.223-229; 231-239; | MCXOMHEIX BEMIECTB 1 MPOIYKTOB PEAKLHMHU MPHCYT-
241-257: .265-268: CTBYIOT MAaJOpPacTBOPHMBIE BEIECTBA, CiIalbIe
AJIEKTPOJIUTHI, CJIa0ble JJIEKTPOJIUTBI M Majlopac-
TBOPUMBIE BEIIECTBA.
5.Pemenue 3anau.
11 I'mapoJins. 1.I'maponu3. KonndecTBeHHbIE MMOKA3aTENN TUIPO-
112 Jla6.pabora. au3a (CTeneHb THAPOJIM3a, KOHCTaHTa THUIPOJIU3A.
CBsi3b CTENEHU M KOHCTAaHTHl ruaponusza. Pacuer
Jlumepamypa pH cpenpl THAPOIU3YIOIINXCSI COTIEH.)
[1] - cTp.31-37. 2.YcnoBust IpOTEKaHMsI peakuii THIPOIN3a.
[2] - cTp.204-210;254-258; 3.Pemienue 3a1a4.
[3] - cTp.80-85.
[4] - cTp.130-138; 225-
226(tabmn.)
[5] - cTp.262-265;
13 XuMuueckass _TepMoauHaAMH- | 1.OCHOBHBIE MOHATUS XUMUYECKOM TEPMOJIMHAMHU-
114 Ka. KH: TETUIOBOM d(P(HEKT XUMHUUYECKON PEAKITUH; IK30-

Tepmoxumus.
Jla6.pabora.

TennoBoit  s>ddexr xummue-
CKOM peaxIyi.

U DHIOTEPMHUYECKUE pPEeaKluH; Teriora oOpa3oBa-
HUS CJIO)KHOTO BEIIECTBA; CTAaHAAPTHBIE YCIIOBHS;
BHYTPEHHSAS SHEprusi, sHTanbnus. [lepBblii 3akoH
TEPMOANHAMUKH.
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Jlumepamypa 2.3akoH I'ecca u ciaencrBusa 3akoHa ['ecca. Pacuer

[1] - cTp.44-49. TEIUIOBBIX A(PPEKTOB XUMHUYECKUX IMPOLECCOB HC-

[2] - CTp.168-177; X0 U3 TEILIOT 06pa3OBaHI/IH XUMHUYECKUX COECOH-

[3] - ctp.51-55; 60-63. HeHui. [{ukisl bopna-Xabepa. 3aBucUMOCTh Ten-

[4] - c1p.66-79; 103-104; 223- | 10BOTO dhdeKra OT KaBICHUA U TEMIEPATYphI. 3a-

225 (tabmn.) koH Kupxropda. CBsazp TemnoBbXx 3QQHEKTOB,

[5] - ctp.174-186 OIIPEIECTICHHBIX NIPU MOCTOSHHOM J[aBJICHUU U 00b-
eMe.

3.OKCHEpUMEHTAIbHOE  ONPEIEIIEHUE  TEIJIOBBIX
3¢ GeKTOB peakuuu HEUTpaIu3allud U TEIUIOTHI
pacTBOPEHUS COJEN.

15
/16,
17

OKHCIUTEIBHO- 1.PaGora mo OBP

BOCCTAHOBHTEJIbHBIE peak- | 2.CocraBinenue ypasHeHuii OBP meronom nomype-
MU, aKIUH.

DJIEKTPOXUMHUS

Jla6.pabora.

= Jlumepamypa

[1] - cTp.37-42,;

[2] - cTp.262-268;

[3] - cTp.21-29;

[4] - cTp.139-154;

[5] - cTp.165-170;281-283;
[7] - cTp.5 —58.

JIMTEPATYPA nisi BbloJIHEeHHs J1a00PATOPHOT0 NPAKTHKYMA

[1]

O.A.AnanbeBa, C.b.bypyxun, A.A.Mauyna, T.E.JlapuueBa, H.H.Ilankosa,
FO.1.CoxomnoBa JlabopaTopHbIi TPaKTUKYM 10 Kypey «O01mas xumusi».-U3n.2-e ucnp. u
nomn.- Oouunck: MATO, 2005.

[2]

['muaka H.JI. O0mas u Heopranmdeckas xumus. /mon pen. A.W. Epmakosa. - u3n.28-e,
nepepad. u gon.M.HUurerpan-npecc. 2000. —728 c.

[3]

Mauyna A.A., Bypyxun C.b., Konoasokubiil B.A. u ap. COopHUK 3a7a4 U yNIpa)KHEHUN
no kypcy «O01mmas u Heopranudeckast Xumus». — O6uHuHCK: AT, 1999.

[4]

I'muuaka H.JIL. 3agaun u ynpaxknenus mo ooueit xumun. — JI.: Xumus, 1997.

[3]

CyBopoB A.B., Hukonbsckuii A.b. Obmas xumus: YuebHoe nocobue A By30B.-
CII6: Xumus,1995.

[6]

1) Xomuenko. [TocoOue asst mOCTyMarOMKX B BY3HI.

2) Xomuenko. COOpHHK 3a/1a4;

3) H.E Ky3bmenko u ap. Hauana xumuu.M: 1997.1.1,2.
4) IlIkonbHbIe Y4eOHUKH XUMHH 8-11 KI1acchl.

[7]

C.b. bypyxun, O.A. AnanbeBa /noj pea. C.b. Bypyxuna. Beenenue B 3J1IeKTpOXUMHUIO.
OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUN B BOJHBIX PACTBOPAX 3JIEKTPOJIUTOB. —
OOnuuck: UATD HUAY MUOU, 2011 — 104 c.

12.

NEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOTMH, MCHOJB3YEMbBIX IIPH

OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA 1O JUCIUIIVIMHE, BKJIIO-
YA IIEPEYEHDL ITPOI'PAMMHOI'O OBECIIEYEHUA U HWHOOPMAILIMOHHBIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTH)

12.1. Ilepeuensv ungpopmayuonnbvix mexnHonozui

1. Mcnonb3oBaHue Cai-MIPe3eHTANMN TPU NMPOBEACHUY JIEKIIMOHHBIX 3aHATUH. [Ipn urennn nexuuii
[0 JaHHOMY KypCy MCHOJBb3YIOTCS MYJbTUMEAMIHBIE TeXHOJOruu B aynutopusix UATO HUAY
MUN®U, ocHalieHHbIE KOMIIBIOTEPOM, SKPAaHOM U IIPOEKTOPOM.

2. JlaboparopHbie 3aHATHS MPOBOAITCS B CIENUAIBLHO 000pYyA0BaHHBIX JlabopaTopusix kadeapsr O0-



meid u crneuuanbHo xumuu (Kadeapa 13) ¢ ucmonb3oBaHUEM KadenpaabHOro oO0OpYIOBaHUS WU
HaTJISIHBIX TaOJIHII.

12.2. Ilepeuens npozpammmuozo obecneuenusn

— [Iporpammsl, 1eMOHCTpaIu BUeo MatepuaioB (mpourpeiBarens «Windows Media Playery).

— IIporpaMmbl AJ1s1 IEMOHCTPALMU U co3/1aHus npe3enTtanuil («Microsoft Power Point»).

12.3. Ilepeuens ungpopmayuonnvix cnpasounsvix cucmem (npu HeodxX00umMocmu)

1.CnpaBounuk no Bemectsam - http://www.xumuk.ru/spravochnik/a.html

2.CnpaBounuk xumuka — http://chem100.ru/elem.php?n=16

13. OIMCAHUE MATEPHAJIbHO-TEXHUYECKOMN BA3bl, HEOBXOJUMOM 1]
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IIO JUCHUIIJIMHE

MuHHMaIbHO HEOOXOIUMBIN ISl peain3aluil TUCIHUILIMHBI IepeueHb MaTePUAIbHO - TEXHHYECKOTO

oOecrnieueHus BKIIOYaeT B ceOs:

a) ayauToOpus ISl TMPOBENEHUS JEKIMOHHBIX MOTOYHBIX 3aHSATHIA C BO3MOXHOCTBIO MOJKIIOYECHUS

CPEICTB JUIS TMPOBEACHUS JIEKIUHA C HCIIOJIb30BAHUEM CJai/I-Tpe3eHTaluil, JeMOHCTpaleil BU-

JICOKJIUTIOB.

0) 2 cnenuanu3upoBaHHbIE XMMHUECKHUE TabopaTopuu JUisl IPOBEACHUS TaOOPaTOPHBIX 3aHATHH Ha 14

pabounx Mmect (Jlaboparopuu kadempbr OOl u creruaabHOH xumun ayauropund Ne 613-615),

OCHAII[EHHbBIE

® KOMILJIEKTOM y4ueOHOro 1ab0paTopHOTO 000pYyI0BaHUS, BKIIOYAIOIIUM B ce0si HEOOXOaUMOe Mpu-
00opHOE U XUMHUYecKoe obecriedeHre yueOHoro mpoiecca no (Gu3n4ecKoil XuMuu;

e 1a00paToOpHOI MEOETIBIO: CTOJIBI XUMHUYECKHE, IKA(bI BHITSDKHBIC U JIP.;

e npubopamMu, HEOOXOTUMBIMHU IS TPOBEACHUS YI€OHOTO IKCTIEPUMEHTA;

® CTeKIIsIHHOM U (haphopoBOi XMMHUECKOH TOCYI0i;

® HEOOXOAUMBIMU XUMHUYECKUMH PEAKTHBAMU;

e yueOHO-HarAgHbIMU nocobusimu: [lepuoanueckas tabnuua .M. Menaeneesa, psii HanpsKeHUAN
METaJIJIOB, Ta0JIMLla PACTBOPUMOCTH COJIEH U T.A.

e AmnmapaTtHoe o0OecrieueHrne yueOHbIX 3aHATHI MPEACTABICHO CIEIYIOIIMMHA HAUMEHOBAHHUSIMMU:

muuBonbT™MeTp pH-metp PH-150 MA;

KJIMMaTh4deckas kamepa «MHUPy;

akBagucTIUIsATOp [12-4;

marautHble Memanku Color Squip — 12

TUTATKA DJIEKTpUYeCcKast MUHH,

Bechl JlaboparopHsie OHAUS — 2 m;

mka¢ cymmibHb SNOL.

B) OMGIMOTeKy (WK ayJJUTOPUHN) C BO3MOXKHOCTBIO BBIXOJ[a B HHTEPHET ISl UCIIOJIb30BaHUS B MpOLIEC-

CE CaMOCTOATEIbHONU paboThl HHTEPHET-PECYPCOB.

Kaxnplii oOyuaromuiicss B Te4eHUE BCEro mepuojia 00ydeHus: ooecreunBaeTcsl HHIANBHIyaIbHbIM He-

OTpaHUYEHHBIM JIOCTYIIOM K AJIEKTPOHHO-OMOJIMOTEYHBIM CHCTEMaM, COJEpKalluM (B OCHOBHOM) BCe

U3JJaHKs OCHOBHOM JIUTEpaTyphbl, IEpEUHUCICHHbIE B paboyeil mporpaMMe AMCHUILINHBL.

') HAJIMYUe A0CTyna K OubimoTedHoMy (DOHTy MUHCTUTYTA

1) 000pyJIOBaHKE:

14. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuensv oopazoeamenbHbIX MEXHOI02UN, UCHOIL3YEMBIX RPU OCYUIECHIGIEHUU 00pA306a-
mebHO20 nPoyecca no OUCYUNIUHE

Bua 3ansiTus Oopa3oBaresbHasA Hean ®opmbl
TEXHOJI0TUs U METO/bI
o0yueHust
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Jlexuuu,  cemuHap-
CKHE 3aHATHU.

Texnonorus mpoOeM-
HOTO 00YyYCHHUSI.

YcBoeHHe TeEopeTu-
YECKUX 3HAHUM, pa3-

Jlexua-o0bICHEHHE,
JIEKIUsI-

BUTHE  MBIIUICHUS, | BU3yalnu3anus, JIeK-
dbopmupoBaHue US-00bSICHEHHE.
npodeccuonansroro | [IpoGnemuas nexmus
HWHTepeca K Oyaymieit | (Kpyrislid cTom).
JIeATETLHOCTH. Jlekuust ¢ pazbopom

KOHKpPETHBIX  CHUTYya-
107078
JlaGopaTtopubie pabo- | Texnonorus mpobiem- | Opranusanus ak- PenponyktuBHbIE,

ThI

HOTO M aKTHBHOT'O 00Y-
YEHUS

TUBHOCTH CTY/ICHTOB
B YCJIOBHSIX, OJIM3-
KHX K Oyayuieit
npo¢eCCHOHAIBHON
JICATCIIBHOCTH,
obecreyeHue JIn4-
HOCTHO- JCATCILHO-
ro XapakTepa ycBoe-
HUS 3HaHUH U KOJI-
JIEKTUBHOM TBOpYE-
CKOM JeITSIHbHOCTH
npuoOpeTeHus: yme-
HUH 1 HaBBIKOB.

TBOPYECKH PETIPOIYK-
TUBHBIC METOJIbI aK-
TUBHOTO O0y4YCHHUS,
poOJIEMHBIC B HC-
CJIEZIOBATEIILCKUE Me-
TOJIBI.

CamocTosaTenbHas
paborta

TexHomorun KOHIICH-
TPUPOBAHHOTO, MO-
nynasHOTO, 1uddepeH-
LUPOBAHHOTO OOYUYEHHUS

PasButne mno3HaBa-
TCIBHOM CaMOCTOS-
TEJILHOCTH, obecIe-
YyeHHUe rudkocTH
o0y4YeHHsI, pa3BUTHE
HaBBIKOB Pa0OTHI ¢
pa3IMYHBIMH HCTOY-

WunuBunyanbHbie,
TPYIIOBBIE TPH KOH-
TpoJie mIpenoaaBaTelis.

HUKamMu  uH(pOpma-

LUU, PA3BUTHE yMe-

HUU, TBOPYECKUX

crocoOHoCTeH.
VYeTHeIl onpoc, KOH- | IHTepakTUBHBIE METO- | HAYYUTh  aprymeH- | Peduexcus,
TPOJIb YCBOCHMS Ma- | JIBL. TUPOBATh M ToOJe- | MyJIbTUMEUIHbBIE
Tepuajsa 1O  XOAy PaHTHO BECTH JIHC- | 3aHATHA, KpyTJIble
MIEPBUYHOIO 3aHATUSA nyT, TIy0Xe BHH- | CTOJIBI
(Jlexuun). KaTb B CYIIHOCTb

HOBOW TEMBI
Tekymmii u npome- | TexHOMOTHS KCNOJB30- | MHIUBUIYyAIBHO- PaznuyaroT 3a1auu u
JKYTOYHBIM KOHTPOJIb. | BAHUSA Pa3HOYPOBHEBBIX | JIMYHOCTHBIM  IOJA- | 3aJlaHUs TPEX OCHOB-

3aga4

XOJ, YYHMTBIBAIOIIHI
pas3vuuve B CTEIICHU
MMOATOTOBKH W MBIIII-
JICHUS CTYJEHTA.
BeisiBIeHHE  ypOBHS
MOArOTOBKU CTYJIEH-
Ta U YpOBHSI OCBOE-
HUSI MaTepuasna pas-
JIeT1a/TeMBI.

HBIX YPOBHEM:

a) perpoayKTUBHOTO
YPOBHSI, TIO3BOJISIFO-
II1€ OLIEHUBATh U JIU-
arHOCTUPOBATh 3HA-
HUE (paKTHIECKOro
MaTepuaia (6a3oBbie
MOHATUS, AJITOPUTMBI,
(bakThl) U yMEHUE
MPaBUIBHO HCIIOJB30-
BaTh CIICIIUAIIEHBIC
TEPMUHBI U MOHSTHUS,




y3HaBaHHE 00BEKTOB
M3YYEHHUS B paMKax
OTIpENIeNIEHHOTO Pa3-
Jiena JUCIUILINHBL,
0) peKOHCTPYKTUBHO-
ro ypOBHS, TO3BOJIS-
IOLIHE OLICHUBATH U
JMarHOCTUPOBATh
YMEHUSI CHHTE3UPO-
BaTh, aHAJIM3UPOBATD,
0000m1ate akTuye-
CKUH U TeopeTruye-
CKUI MaTepHa C
dbopMynupoBaHueM
KOHKPETHBIX BBIBO-
JIOB, YCTaHOBJICHHEM
PUYHHHO-
CJIE/ICTBEHHBIX CBSI-
3eM;

B) TBOPYECKOTO YPOB-
HSl, IO3BOJISIIOIIHE
OILICHUBATh U JUATHO-
CTHpOBATh YMEHHUSI,
MHTETPUPOBATH 3HA-
HUS PA3INYHBIX 00J1a-
CTEeH, apryMEeHTUPO-
BaTh COOCTBEHHYIO
TOYKY 3pEHHSL.

14.2. @opmul opeanuzayuu camocmoamensvHoll padomosl odyuarouwuxca (memol, blHOCUMbBLIE ONA
CamMocmoamenbHo20 U3y4eHus; 60nPochl 0 CAMOKOHMPONA; MUNOGble 3A0AHUA 0114 CAMONPO-
6epKu
CamocrosTenbHas paboTa CTyIEHTOB - CII0COO aKTUBHOTO, 1IeJIEHANPaBIEHHOT0 IPUOOPETEHHS CTY-
JIEHTOM HOBBIX JIJIsl HETO 3HAHUM U yMEHUI 0€3 HeTOCPEICTBEHHOTO y4acTHsl B ’TOM Ipoliecca Mpemno-
JaBaTeleu.
KonTponb camocTosiTenbHON paboThI U OLIEHKA €€ Pe3yJIbTaTOB OPraHU3YIOTCS KaK €IUHCTBO JBYX
bopm:
® CaMOKOHTPOJIb M CAaMOOLIEHKA CTY/ICHTA;
® KOHTPOJIb U OLIEHKA CO CTOPOHBI NIPENOaBaTENIEH, IK3aMEHAIMOHHBIX KOMUCCHUH.
CamocrosTenbHast paboTa CTyI€HTOB KOHTPOJIMPYETCS IO TeMaM, KOTOpbIE B HaYaJle ceMecTpa mpejia-
ralTcs JUIs yriayOJEeHHOTO CaMOCTOSTENbHOTO U3Y4EHHUs.
OcHoBHBIMU (hOpMaMU KOHTPOJISI CAMOCTOSITEIIbHON pabOThI CTYIE€HTOB SIBJISIFOTCSI:
1.KonTpons 3HaHMH npenoaBaTeieM Ipu A0NYyCKe CTYAEHTa K JabopaTOpHbIM paboTaMm, 3aluTe J1abo-
paTopHBIX paboT;
2.MlHuBHyanbHOE JOMAIIHEE 3a/1aHNe
3.KonnokBuym
4.Pabora ¢ Tectamu
Ha camocTosTensHOE N3ydYeHHEe CTyI€HTaM BBIHOCSTCS CIEAYIOLINE TEMBI:
1. KonnuratuBHbl€ CBOWCTBA PACTBOPOB.
2. XKectkocth Boabl. Knaccupuxaius »KeCTKOCTH U METOJIBI €€ YCTpaHEHUSI.
3. BeICOKOHMCIIEPCHOE COCTOSIHUE BEIIECTBA.
DNEKTPOXUMHUYECKast KOPPO3US U METOIbI 3aIIUTHI T JIEKTPOXUMHUYECKON KOPPO3UU
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14.3. Kpamkuii mepmunoniocuuecKuil cio6aps
A
ABoraapo 9uciio (WM mocrosiHHas Aporaapo): Na= 6,02:10%%vacTui BemecTna

AncopOIus - KOHIIEHTPUPOBAHHE KaKOT0-JTHOO0 BEIIECTBA Ha MMOBEPXHOCTH pazjena ¢a3. Hampumep,
KOHIIEHTPHUPOBAHKUE MOJIEKYJI ra3a (amcopbara) Ha TBEpI0ii MOBEpXHOCTHU (aicopOeHTe). B kauecTBe
aJICOPOCHTOB HCIOJB3YIOT, KaK MPABUJIO, IIOPUCTHIE TEJa C CHIILHO Pa3BUTOM MOBEPXHOCTHIO (TIpUMED
- aKTUBUPOBAHHBIN YTOJIb). AJCOPOIHS MOXKET OBITh PE3YJIbTATOM JCHCTBHS TOJBKO (PH3MUECKUX CHIT
MEX]Iy YaCTHUI[aMH BEIIECTBA, HO MOKET COMPOBOXKAATHCA U XUMUYECKUM B3aUMOICHCTBUEM aICOP-
Oata c azcopOeHTOM (XemMocopOIHsI).

AnnoTpomnus - SIBIICHHE CYIIECTBOBAHUS XMMUYECKOTO SJIEMEHTA B BHJIE IBYX WJIM HECKOJIBKHX IPO-
CTBIX BEIIECTB, Pa3IMYHBIX [10 CTPOCHUIO U CBOMCTBAM. DTH MPOCTHIE BEIIECTBA, PA3TUYHBIE IO CTPO-
CHHIO ¥ CBOMCTBAM, Ha3bIBAIOTCS AJTIOTPOITHBIMH (HOPMAMU MIIH AJIOTPOITHBIMH MOJH(DUKAIMSIMU.
Hanpumep, rpadur u anmas - aBe amioTponHbie Gopmbl (MOIU(UKALIUHN) YTIIEPOAa, MOJICKYIISPHBINA
KHCIJIOPO] U 030H - JIBE AIIOTPOITHBIE MOIUBHUKAIUH Kucinopoaa. [Ipu onpeneneHHbIxX yCIoBUsAX ajlio-
TPOIHBIE MOAU(DUKALIMY MOTYT EPEXOAUTH APYT B IPYyTa.

AmopdHOe BemecTBo - He KPUCTALNTMYECKOE BEIIECTBO, T.€. BEIIECTBO, HE UMEIOIIEe KPUCTAIITIYe-
ckoif pemetku. [Ipumepsr: Oymara, TuracTMacchl, pe3uHa, CTEKJIO0, a TAKXKE BCE KUIKOCTH.

AMPOTEpHOCTH - CIIOCOOHOCTh HEKOTOPHIX XUMUYECKUX COCTUHEHNUHN TPOSIBIISITH KUCIOTHBIC MU OC-
HOBHbIE CBOMCTBA B 3aBUCUMOCTH OT BEIIECTB, KOTOPbIE C HUMU pearupyroT. AM(poTepHbIe BEIeCTBA
(am¢onuThl) BeayT ceOsi KaK KUCIOTHI IO OTHOIICHUIO K OCHOBAaHHUSAM U KaK OCHOBAHUS - 110 OTHOIIIE-
HUIO K KUCIIOTAM.

AHMOHEI - OTPHULATCIIBHO 3apsAKCHHBIC HOHBI.

ATOM - HauMeHbIIast YaCTULA XUMUYECKOI0 IEMEHTA, SIBJIAIOIIAACS HOCUTENIEM €r0 CBOUCTB. ATOM
IIOCTPOEH U3 CyO0ATOMHBIX YaCTHI] - IPOTOHOB, HEUTPOHOB, AJIEKTPOHOB.

ATOMHas eJMHAUIIA MacCHI (a.e.M.) - poBHO 1/12 wacTh Macchl aToMa yriepona?C, B sape KoToporo 6
MIPOTOHOB U 6 HEHTPOHOB, a B DNIEKTPOHHOIN 000JI0UKe 6 3NMEKTPOHOB. J[pyroe Ha3BaHUE - yTriiepoIHAS
eauHuna. Envnnna, B KOTOpOH U3MEPSIIOT Maccy aTOMOB, MOJIEKYJT M CyOaTOMHBIX YacTHULI.

ATOMHBIN Bec - Macca aToMa Kakoro-imuoo 9JICMCHTA, BEIPAKCHHAA B aTOMHBIX CAUMHUILIAX MacC-
CBI(yTJ'ICpOI[HBIX CI[I/IHI/II_[aX). ATOMHEBIN Bec dJIEMEHTa paBCH CpCAHEMY 3HAUCHUTIO U3 ATOMHBIX BCCOB
BCEX €T0 MPUPOAHBIX U30TOIMOB C YHETOM HUX PACHIPOCTPAaHCHHOCTH.

ATOMHBIN HOMEp - TO €, YTO MOPSIKOBBII HOMEp A1eMeHTa B [lepuoanueckoii cucreme
J.M1.MenneneeBa. ATOMHBIII HOMEP YUCIIEHHO PaBEH MOJIOKUTEIBHOMY 3apsay SApa 3TOrO JIEMEHTA,
T.€. YUCILy IPOTOHOB B SIAP€ JAHHOTO DJIEMEHTA.

B
Banentnocts - uncio OJICKTPOHHBLIX I1ap, C IOMOINBIO KOTOPBIX aTOM JAHHOTO 3JICMCHTA CBA3aH C APY-
TMMH aTOMaMH.

BemiecTBo - B €CTECTBO3HAHUH CYIIIECTBYET PAJI MMOHATUN, KOTOPBIM TPYIHO JIaTh CTPOTOE OTpeeIie-

Hue. BemiecTBo - 01HO U3 TakKUX MOHATHIA. B 00111eM cMBICIIe 0HO UCTIONB3YETCS Isl 0003HAUEHUS TO-

r0, 4TO 3aIO0JIHSAET MPOCTPAHCTBO U UMEET Maccy. B Ooiiee y3KoM cMbICIIE - BEIIECTBO 3TO TO, U3 YETO

COCTOAT OKPY>KaIOIINE HAC MpeaMeThl. B XMMUU Yalle uCnoib3yeTcsl HOHITHE KOHKPETHOTO BEUIECTBA
nmn

- XJIOpUJI HATpUs, CylIb(aT Kanblus, caxap, OeH3uH u T.1. CM. Takke "mpocToe BemecTBo", ""ciokHoe
BenrecTBo", ""cMech".



BonoponHas cBS3b - OIMH U3 BUJOB MEKMOJIEKYISIPHBIX CBsi3eil. O0yCIOBIeHa B OCHOBHOM DJIEKTPO-
CTaTMYECKUMHU cuiiaMu. JJ11 BOBHUKHOBEHHUS BOJAOPOIHON CBSA3H HY)KHO, YTOOBI B MOJIEKYJIE ObLIT OAUH
WJIH HECKOJIBKO aTOMOB BOJIOPO/IA, CBSI3aHHBIX C HEOOJIBITUMHU, HO 3JIEKTPOOTPUIIATEIILHEIMI aTOMaMH,
Hanpumep: O, N, F. BaxxHo, 4T00bI Y 3THX 3JIEKTPOOTPULIATEIBHBIX aTOMOB OBLITU HETO/ICJIEHHbIE
AJIEKTPOHHBIE NIapbl. BoopoaHbie CBsI3U XapakTEepHBbI ISl TAKUX BEHIeCTB, Kak Bojaa H2O, ammuax
NHs, ¢ropoBomopon HF. Hampumep, mosnexkynsl HF cBsizanbl Mexay co00ii BOJOPOIHBIME CBS3SIMH,
KOTOpbIE HA PUCYHKE IMOKa3aHbl MyHKTUPHBIMU JTUHUSAMH:

a4+ m— a4+ o o+ O

Bopopoanas cBsizb npubausutenbHo B 20 pa3 MeHee IpovHast, yeM KoBajieHTHas. [Ipu e€ BOZHUKHO-
BEHUU YHCIIO CBA3E, 00pazyembix aroMoM H, mpeBbliiaer ero ¢popMaabHyt0 BalEHTHOCTb.

Boccranosnenue - xumuueckas peakiusi, Ipu KOTOPOi AJIEKTPOHBI MepeAatoTCs JTaHHOMY BEIIECTBY.
BoccranoBurens - BeniecTBo, CIOCOOHOE OTAaBaTh 3JEKTPOHBI IPYTOMY BEIIECTBY (OKUCIHUTEIIO).

r

['eTeporennsie peakiny - XUMUYECKUE PEAKIIMU MEKy BEIIECTBAMHU, HAXOAITUMHUCA B pa3HbIX (azax
(pa3HBIX arperaTHhIX COCTOSHUSX BellecTBa). Hampumep, peakuust ropeHus yris - TereporeHHas pe-
aKIMs MEXITY TBEPABIM YIJIEPOJIOM U T'a3000pa3HbIM KUCIOpoAoM. Peakius B3auMoAeCTBUS IIMHKA C
COJISTHOM KUCIIOTOM - TeTepOTreHHast peakilus MeKIy TBepaAbIM MHKoM U pactBopoM HCI. I'ereporen-
HBIC PEAKIIUH MPOTEKAIOT HE B 00bEeMe, a Ha TpaHuIle pasnena (a3 - B 3TOM UX MPUHIUITHAIBHOE OT-
JIMYKE OT TOMOT€HHBIX PEaKIUil.

['unparanuu - cBsI3pIBaHHE MOJIEKYJ (aTOMOB, HOHOB BELIECTBA) C BOJIOM, HE COMPOBOKIAIOIIECECS
pa3pylLIEHUEM MOJIEKYJT BOJBIL.

['uapatel - coeIMHEHUS BEIIECTBA C BOJIOW, UMEIOIINE IMOCTOSTHHBIN MIIM TIEPEMEHHBIN COCTaB U 00pa-
3YIOILLKMECS B pe3yJIbTaTe THApaTaluu.

I'mppokcunpHas rpynmna - rpynmna OH.

FopeHHe - 6BICTpBII>i IMponecc OKUCJIICHUA BCIICCTBA, COHpOBO)KI[@.I-OH.IHfICH BBIACIICHUEM OOJIBIIIOTO KO-
JIMYCCTBA TCIJIOTHI U, KaK IIpaBHJIO, CBCTA.

["'oMOreHHBIE peakluy - XUMUYECKHE PEaKIIUH, MPOTEKAIOIINEe B OAHOPOAHOH (hase.

OO0bI4HO 3TO peakluy MO0 B ra3oBoi ¢asze (peakuu MexIy razaMu), 1100 B xKUIKOH (ase (peakiuu
ME/1y pacTBOpaMu). | OMOTeHHBIE peaKkIuy MPOTEKal0T BO BCEM 00beMe PEaKIMOHHOTO cocya - B
3TOM MX NPUHIUITHAIBHOE OTIMYUE OT FeTEPOreHHbIX PeaKLUi.

a

Juddy3us— caMonpon3BoIbHOE BEIpPABHUBAHNE KOHIIEHTPALIMH BEIIECTB B CMECH, 00YCIOBICHHOE
TEIUIOBBIM JIBUJKEHUEM MOJIEKYJI. IlepeHoc yacTull BemecTBa, NpUBOASILNN K BHIPABHUBAHUIO €T0
KOHIEHTpAllMU B TIEpBOHAYaIbHO HEOTHOPOAHOM cucTeMe. VICKycCTBEHHOE MepeMeNIiBaHue CMECH
JENCTBYET B TOM K€ HaIllPaBJICHUU.

3

3akoH ABOraJipo- paBHbIE 00BbEMBI JIFOOBIX Ta30B (IIPH OAMHAKOBBIX TEMIIEPATYPE U JABJIEHUH) CO-
JiepKaT paBHOE YHCIIO MOJIEKY . | MOJIb J1I000T0 ra3a Mpu HOPMAJIBHBIX YCIOBHSIX 3aHUMAET 00beM
22,4 n.
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3aKOH COXpaHEHUs1 MacChl: Macca BEUIECTB, BCTYNAIOIIUX B XUMUYECKYIO PEaKklinio, paBHa Macce Be-
IeCTB, 00pa3yIoIIUXCS B pe3yIbTaTe peaKiiu.

3apsa sapa - HOJ0KUTEIbHbIHN 3apsA] aTOMHOTO Apa, paBHbIN YUCIly IPOTOHOB B sJIpe JAHHOTO 3J1e-
MeHTa. [1opsanKoBeIil HOMEp XUMUYECKOro 3i1eMeHTa B [Iepuoauueckoit cucreme .M. Menneneesa
paBHsIETCS 3apAy SApa aTOMa ITOT0 JIEMEHTA.

n

H30TO01EI - aTOMHEIE Pa3SHOBUAHOCTHU OOHOI'O K TOI'O K€ 3JICMCHTA. M30TOIBI COCTOST M3 aTOMOB C
OIWHAKOBBIM 3apAI0M dapa (TO €CTh C OJMHAKOBBIM YHUCJIOM HpOTOHOB), HO C pa3HBIMU OTHOCHUTCIIb-
HBIMHM aTOMHBIMH MaCCaMH (TO CCTb C Pa3HbIM YHCJIOM HeﬁTpOHOB B ;Iz[pe). OueHp MHOTHE 3JIEMEHTHI
B IpHUPOAC HAXOAATCA B BUAC CMCCHU U3 HECKOJIBKO U30TOIIOB.

I/IHI‘I/I6I/ITOpr - BCIICCTBA, 3aMCJIAIOIINC XUMHUYCCKUEC PCAKIINU.

NHaukaTopsl (KMCIOTHO-OCHOBHBIE) - BELIECTBA CJI0KHOIO CTPOCHUS, UMEIOLIUE PA3HYIO OKPACcKy B
pacTBOpax KHCIOT U OCHOBaHUH. BhIBaIOT MHIUKATOPHI U JUIS IPYTUX BEIIECTB (HE KUCIOTHO-
OCHOBHBIE). Hammpumep, kpaxmai - H”HAMKATOp Ha MOSIBJICHUE B PACTBOPE MO/ (JaCT CHHIOIO OKPACKY).

HonHast cBsI3b - IPEAEIbHBIN CITy4ail MOJIIPHON KOBAJIEHTHOM CBs3U. CBSA3b MEX/y IBYMSI aTOMaMu
CUMTAETCs MOHHOM, €CIIM pa3HULA JIEKTPOOTPHULIATEIbHOCTEH 3TUX aTOMOB 0OOJIbILIE MU paBHSIETCA
2,1.

HoHBI - OTpUIATETFHO WU TTOJIOKUTEIBHO 3apsHKEHHBIC YaCTHIIBI, 00pa3yIorecs Ipy IpUCOeIHe-
HUM WIKM OTJaue 3JEKTPOHOB aTOMaMH 3JIEMEHTOB (WM IpymniamMu aroMoB). FloHbI ObIBalOT 0JJHO3a-
psannsie (1+ wnu 1-), AByx3apsansle (2+ wiu 2-), Tpex3apsiiHble U T.4. .

K
KaTaJ'II/ISaTOpr - BCIICCTBA, CII0OCOOHBIE YCKOPATH XUMHUYCCKHUEC PCAKIIUU, CAMU OCTABAACh IIPU TOM
HCHU3MCHHBIMU.

KaTHOHBI - MMONOKUTENEHO 3apsKEHHBIE HOHBI.

KBaHTOBBIE YyKCIIa - ONMUCHIBAIOT COCTOSIHUE KOHKPETHOT'O JIEKTPOHA B 3JIEKTPOHHOM 00JIaKe aroma:

- rmaBHOE (N) - MOKa3bIBACT, HA KAKOM 3JICKTPOHHOM YpPOBHE, HauWHas OT Onmxkaiiero k sapy (1, 2, 3,
... ) HAXOJIUTCS JJAHHBIM AJIEKTPOH;

- opouTanbHoe (I) - mokas3pIBaeT BHI MOTypOBHS (S-TIOAYPOBEHbB, P-MIOYPOBEHb, d-110IypOBeHb, f-
HIOJTypOBEHB);

-MarHuTHOE (M) - yKa3bIBaeT KOHKPETHYIO OPOUTAIB (S-OpOUTaNb, Px-OpOUTAIT, Py-OPOUTANE U T.1I.);
-CIIMHOBOE (S) - MOKAa3bIBaeT, KAKOE U3 IBYX BO3ZMOXHBIX (pa3pelIeHHbIX) COCTOSIHUI 3aHUMAET JJIeK-
TPOH Ha JIaHHOM opOuTaNy.

Kucnora - cnoxxHoe BelecTBo, B MOJIEKYJIE KOTOPOIO UMEETCS OAMH UM HECKOJIBKO aTOMOB BOJIOPO-
J1a, KOTOpbIe MOTYT OBITh 3aMEIIeHbI aTOMaMu (MOHaMH ) MeTaiToB. OcTaBIIasCs YaCcTh MOJEKYIIbI
KHCJIOTHI Ha3bIBAETCS KUCIOTHBIM ocTaTKoM. Elle 01HO ornpesieneHue: KUCIOThl — BEIIECTBO, pacha-
JIaroIeecs: B pacTBoOpe ¢ 00pa3oBaHKEM HOHOB Bojopoaa H.

KoBasieHTHas CBS3b - CBSA3BIBAHUE aTOMOB C MTOMOIIBIO OOIIMX (TTO/IETIEHHBIX MEX/1y HUMH) JIEKTPOH-
HBIX nap. HenomsipHas koBajeHTHas CBS3b 00pa3yeTcss MeXly aromamu ojHoro Buja. [lonspHas ko-
BaJICHTHAs CBA3b CYLIECTBYET MEX/Y IBYMsSI aTOMaMH B TOM CIIy4ae, €CJIM UX JIEKTPOOTPULIATENIBHO-
CTH HE OJINHAKOBBHI.

KonnenTpanus - OoTHOCHTENbHOE KOJIMYECTBO KaKoro-aubo BemecTsa B pactBope. Hampumep, npo-
LEHTHAas KOHLIEHTpaLUsI- TO K€, YTO U MacCOBas J10JIsl paCTBOPEHHOTO BELIECTBA - OTHOLIEHUE MACChI



pPacTBOPEHHOIO BEUIECTBA K MacCe PacTBOPa, BRIPAKEHHOE B MpolieHTaX. MoJisipHasi KOHIIEHTPAIHs-
OTHOIIIEHUE YUCJIa MOJIEH pacTBOPEHHOTO BEIIECTBA K 00IIIEeMy 00beMy pacTBOpa (€IUHHUIIA - MOJIB/J).

KOOpI[I/IHI/IOHHOC YHCJIO- K Ka)I(HOﬁ qaCTHUIic, HaXOﬂHmeﬁCﬂ B KpUCTAJLIC, IPUMBIKACT BIIJIOTHYIO TOJIb-
KO o1p€acCJICHHOC YHUCJIO0O COCCAHUX YaCTHUII. 910 Pa3IMIHOC IJId PA3HBIX KPUCTAJIJIOB YHUCJIIO COCCAHUX
YaCTHUILl HAa3bIBACTCA KOOPANMHAIIMOHHBIM YUCJIIOM.

K]I)I/ICTaJ'IJ'I - TBEpAOC BEUIECCTBO, B KOTOPOM aTOMBI, HOHbBI MJIX MOJICKYJIBI PACIIOJIOKCHEI B IIPOCTpaH-
CTBEC PETryJIApHO, IPAaKTHYCCKU OECKOHEUHO IMOBTOPAIOIIUMUCS I'PYIITIAMH.

Kpucrannuzamnus - crnoco6 OYMCTKYU BEIIECTBA MyTEM OCAKJICHHS €ro U3 HACBHIILIEHHOTO pacTBOpa.
OOBIYHO HACBKIIIEHHBIN PACTBOP BELIECTBA TOTOBUTCS MPHU MOBBIIICHHON TeMiiepaType. [Ipu oxnaxie-
HHUM PaCTBOP CTAHOBUTCS MEPECHILIEHHBIM U YUCTHIE KPUCTAILIBI BBIIIAJAIOT B OCAI0K.

Kpucrannuueckas pemerka. Kpucraminueckas CTpyKTypa XapakTepu3yeTcsl IpaBUIbHBIM (peryJsip-
HBIM) PaCIOJIOKEHUEM YaCTHI[ B CTPOrO OMPEACIICHHBIX TOYKaX MPOCTpaHCTBa KpucTtasuia. [Ipu mbic-
JIEHHOM COEIMHEHUU 3TUX TOUYEK JIMHUAMM [0Jy4JaroTcs IPOCTPAaHCTBEHHBIN KapKac, KOTOPbIM Ha3bl-
BaroT KpHCTEUUIH‘I@CKOﬁ pemCTKOﬁ. TOLIKI/I, B KOTOPLBIX pa3MCIICHbI YaCTHULIbI, HA3bIBAOTCA y3JIaMU
KPUCTANINYECKOM pemeTku. B y3/1ax MOryT HaXoAUThCsl MOHBI, AaTOMbI WM MOJIeKyJIbl. Kpucraminye-
CKasl pelleTKa COCTOUT U3 COBEPILEHHO OJMHAKOBBIX 3JIEMEHTAPHBIX siU€eK (CM. "ayieMeHTapHas a4yei-
ka").

Kpucramnoruaparsl - KpECTALIHYSCKHE THAPATHI (COSTUHEHHUS BEIIIECTBA C BOJIOH ), UMEIOIIHE TTOCTO-
SIHHBIA COCTaB. BBIACNAIOTCS U3 paCTBOPOB MHOTHX BEIIECTB, 0COOCHHO COJICH.

M
MaccoBoe uncio(A) - cymma guciia npoToHoB (Z) u HeiitpoHoB (N) B sigpe aTomMa Kakoro-imdo aie-
MeHTa (A =Z + N).

MeTananecxaﬂ CBsA3b- XUMHNYCCKaA CBA3b B KpI/ICTaJIJIe MG)KI[y IIOJIOKUTCIIBHO Ba‘pﬂ)KeHHI)IMI/I HNOHaAMHU
MeTalljia MOCPECTBOM CBOOOIHO MepeMeraronuxcs (o BceMy 00beMy KpUCTalljia) SJIEKTPOHOB €
BHEIITHNX 000JI0UYEK aTOMOB METaJIA.

MOJ'ICKYJ'Ia - HauMCHbIIIas YaCcTulia KaKoT0-JIN0O BCIICCTBA, OIIpCACIAIOIIasa €ro XUMHYCCKUC CBOMCTBaA
U CIIOCOOHAs K CaMOCTOATCIIBHOMY CYIIECCTBOBAHUIO. MOJ'ICKyJ'H:I COCTOAT U3 aTOMOB.

MonekyIsIpHOCTb peaKkIuy - YUCIO UCXOJHBIX YacTHUl] (HapuMep, MOJIEKYJI, HOHOB), OJJHOBPEMEHHO
B3aMMOJICHCTBYIOLIUX JIPYT C APYTOM B OJJHOM 3JIEMEHTAPHOM aKTe peakiuu. MoJIeKyIsIpHOCTh peak-
IIUM MOKET COCTaBIATH 1, 2 niu 3. COOTBETCTBEHHO Pa3InyaloT MOHOMOJIEKYIISIpHBIE, OMMOJIEKYIISp-
HBIE€ U TPUMOJIEKYJISIPHBIE pEaKLUU.

H
HeiiTpoH - anekTpuyecku HeUTpanbHas dIeMeHTapHas (T.e. Hepa3AenuMasi) YaCTHIIa C MacCOU MpH-
MEPHO 1,67-107%" xr wm 1,00867 a.e.m. Heiitponsl BMeCTe ¢ MPOTOHAMH BXOJIST B COCTaB aTOMHBIX

saep.

Hemnonenennas mapa 3J€KTPOHOB - BHEUTHSS 3JIEKTPOHHAS Mapa aToMa, He y4acTBylomas B o0pa3oBa-
HUU XUMHUYECKOU CBS3H.

Hopwmanbhbie ycnoBust (H.y.) Ha3bsiBatoT TeMiieparypy 0°C (273 K) u nanenue 1 atm (760 MM pTyTHO-
ro cron6a unmm 101 325 ITa).

HYKJ'IOHBI - JICMCHTApPHBIC YaCTUIIbI (HpOTOHBI n HeﬁTpOHLI), BXOIAIIHE B COCTAB sAApa aToMa.
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0)
Oxucnenue (BeIecTBa) - XMMUUECKas peakIys, pu KOTOPOH 3JEKTPOHBI OTOMPAIOTCS Y TaHHOTO Be-
I1€CTBA OKUCIIUTEIIEM.

Oxucimurens - BE€IICCTBO, CIIOCOOHOE OTHUMATh SJICKTPOHBI Y APYroro B€UIeCTBa (BOCCTaHOBI/ITeHH).
OKCI/II[BI - CJIOKHBIC BE€IIECTBA, COCTOAICEC U3 ATOMOB ABYX 3JIEMCHTOB, OJUH M3 KOTOPBIX - KUCIOPO.

OKCHIIBI KHCIIOTHBIE - OKCUJIBI, KOTOPBIE B3aUMOJICHCTBYIOT C OCHOBAHHSIME ¢ 00pa30BaHUEM COJIH U
BOJBI
OKcuIbI OCHOBHBIE- OKCHJIBI, KOTOPBIE B3AUMOACHCTBYIOT C KUCIOTaMH ¢ 00pa30BaHUEM COJIH U BOJIBI.

OpOuTanb - IpOCTPAHCTBO OKOJIO SPa, B KOTOPOM MOXHO OOHAPYKHUTh JIEKTPOH. 3a MpeaeaaMu 3To-
IO MPOCTPAHCTBA BEPOATHOCTH BCTPETUTH JIEKTPOH AOCTATOYHO Mana (MeHee 5%).

OcHOBaHME - CJI0KHOE BEILECTBO, B KOTOPOM aTOM (MJIM aTOMBI) METaljla CBSI3aHbl C TMJIPOKCH-
rpynnamu (OH-rpynnamu). PactBopuMble OCHOBaHUSI MOTYT paclaaThCsl B pacTBOpE ¢ 00pa3oBaHu-
eM rujipokcu-noHo OH'.

OcHoBanue aMm(poTepHOE- CII0KHOE BELIECTBO, CIOCOOHOE MPOSBIATH KaK KUCIOTHBIE, TAaK M OCHOB-
HbI€ CBOMCTBA B 3aBUCUMOCTH OT IapTHEpA MO peakuuu. AM(OoTepHOE OCHOBaHUE CIIOCOOHO OT/1aBaTh
KaK MOHBI Bogopoaa H' B peakiusx ¢ 0ObIYHBIMU OCHOBAHUAMH, TaK U TUApOoKcu-rpynnsl OH™ B peak-
LUSIX C OOBIYHBIMU KUCIIOTAMHU.

OTHOcUTeHas aToMHast Macca - o0o3Hadaercsi cumBoiioM Ar("r' - ot anriwmiickoro "relative" - oTHOCH-
TEJIbHBI) - OTHOIIIEHHE Macchl aroMa kK macce 1/12 atoma yriepoma-12

I

[TepexonHoe cocTosiHUE (TO K€, YTO aKTUBUPOBAHHBIN KOMILIEKC) - KOPOTKOXKHUBYILAS MOJIEKYJIa, BO3-
HUKAIOIasl B XMMHUYECKOM peakluu Ipy Nepexo/ie OT HaYaJIbHOTO COCTOSHUS (peareHThl) B KOHEUHOE
(IPOIYKTHI). DHEPTUS U TEOMETPUS TIEPEXOTHOTO COCTOSHUS COOTBETCTBYIOT BEpIIMHE SHEPreTHIe-
CKOro 06apbepa, pa3AemsIoero peareHTbl U MPOTyKThl.

ITepuoanueckuii 3akon .M. MeHneneeBa: CBOMCTBA 3JIEMEHTOB MEPUOAUYECKH U3MEHSIOTCSA B COOT-
BETCTBHHU C 3apsA0OM sJIep UX aTOMOB.

[TopsiIoK peakiuu - Mo JaHHOMY BEIECTBY - ITOKa3aTeNb CTENEeHU MPH KOHIIEHTPALIUHU STOT0 BEIIeCTBa
B KHHETHYECKOM ypaBHeHHHU. CyMMa MOPSIIKOB 110 BCEM BEIIECTBAM Ha3bIBACTCS OOIINM HIIH CyMMap-
HBIM nopsiikoM peakuun. Hanmpumep, mist peakimu 2 NO + Oz = 2 NO2: kuHeTHYECKOE ypaBHEHHE V =
K[NOJ?[O2]; BTopoii mopsmox o NO, mepBsiii Hopsaok no Oz, 06muii (CyMMapHbIil) TOPSIOK peak-
e 3. J{1s sneMeHTapHbIX peakiuii MOPSAOK - HEeJOYHCIeHHas BEIMYMHA, COBIAIAIONIAst C MOJIEKY-
JSIPHOCTBIO peakiuu. [ Apyrux peakiuii mopsiiKu ONpeIeNsIFOTCS TOIBKO 3KCIIEPUMEHTAIIBHO, MTPHU-
4eM OHHM MOTYT UMETh KaK IIeJI0UMCICHHOE, TaK U IpOOHBIE (M TaKe HyJIEBOE) 3HaUCHHE.

[TpaBuno I'yHaa: npu 3acenenun opouTaneil ¢ oIMHaKOBOM 3Hepruei (Harnpumep, nsatu d-opOuTaneii)
AJIEKTPOHBI B TIEPBYIO OYEPEIh PACCEISIOTCS TOOIMHOYKE HA BaKaHTHBIX ("'MycThIX'") opOUTaIAX, T0-
CJIe 4ero HauMHaeTcs 3acelieHre opouTaneld BTOPHIMH JIE€KTPOHAMH.

[TpaBuiIO OKTETa: AaTOMBI 3JIEMEHTOB CTPEMSATCS K Haubosee yCTOHYUBOM 3JEKTPOHHOM KOHHUTypa-
nuu. Camasi pacipoCTpaHeHHasl yCTOMYMBast AEKTPOHHAs KOHPUTypalus — C 3aBepLUICHHON BHEITHEH
AIIEKTPOHHON 000JI0UKON U3 § IJIEKTPOHOB (C OKmMemom HIEKTPOHOB).

[Mpunuun [Maynu: HUKakWe ABa 3IEKTPOHA B OJTHOM aTOME HE MOTYT XapaKTepU30BaThCs OJIMHAKOBBIM
HabOpOM BCEX YEThIPEX KBAHTOBBIX yucen n, |, m u s.



[TpoCKOK AEKTPOHA - OTCTYIUICHHUS OT OOIIEH /711 OOJBIITMHCTBA DJIIEMEHTOB MOCIEA0BATEILHOCTH
3aMoTHEHUS AIEKTPOHHBIX oOomouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u Tak nanee), CBI3aHHBIE C TEM, YTO ATH
"HapyIIeHUs MpaBWI" 00ECIEYNBAIOT aTOMaM HEKOTOPBIX AJIEMEHTOB MEHBIIIYIO SHEPTHIO 10 CpaBHE-
HUIO C 3aIIOJTHEHUEM DJICKTPOHHBIX 000J104eK "1o mpaBuiam".

[IpocToe BelecTBo - BEIIECTBO, KOTOPOE COCTOUT U3 aTOMOB TOJIBKO OJIHOTO 3JIEMEHTA WM U3 MOJIe-
KYJ1, TOCTPOCHHBIX U3 aTOMOB OJTHOTO AyieMeHTa. [IpuMepsl: jxene30, KUCIOpo/I, aiMas, aproH, Me/b U
T.1.

[IporoH - ycToitunBas sneMeHTapHasi (T.€. Hepa3/JearmMas) YacTHIIA C JJIEMEHTapHBIM (T.€. HAUMEHb-
IITAM U3 BO3MOSKHBIX ) TIOJOKHTEIbHBIM 3JIEKTPHUIECKUM 3apsAaoM 1 Maccoit 1,67-1027kr (wu 1,00728
a.e.M.). [IpoToHbI BMecTe ¢ HEHTpOHAMU BXOJST B COCTAaB aTOMHBIX siiep. [1opsiikoBbIil HOMEp XUMHU-
yeckoro anemenTa B [lepuoanueckoii cucreme [[.M1.MenneneeBa paBHIETCA YUCIy IPOTOHOB B SIpE
aToMa ATOTO HIICMEHTA.

P
PacTBOpHMOCTB - CIIOCOOHOCTH BEUIECTBA PACTBOPATHCS B TOM HIIM HHOM pacTBoputene. Mepoii pac-
TBOPUMOCTH BEILIECTBA IIPU JAHHBIX YCIOBUAX SIBISIETCS €r0 COJIEpKaHNEe B HACBHIIIIEHHOM PacTBOPE.

PacTBopuTenb: U3 IBYX UM HECKOJIBKUX KOMIIOHEHTOB PacTBOpa paCTBOPUTENIEM HA3bIBAETCS TOT,
KOTOPBIX B3SIT B OOJIBIIIEM KOJTMYECTBE M UMEET TO K€ arperaTHoe COCTOSTHHUE, YTO M Y pacTBOpa B 1ie-
JIOM.

PaCTBOp HaCBIIICHHBIN - pacTBOp, B KOTOPOM JAHHOC BCIICCTBO IIPpH ,HaHHOﬁ TEMIICPATYPC YiKE 00J1b-
e HE paCTBOPACTCA. HaCBIHIGHHLIfI PaCTBOpP HAXOJAUTCA B JUHAMHUYCCKOM PABHOBCCUU C HEPACTBO-
PUBHIUMCS BEIICCTBOM.

PaCTBOpI)I - (1)I/I3I/IKO-XI/IMI/I‘ICCKI/I€ OIHOPOJAHBIC CMCCH ITEPEMEHHOI'O COCTaBa, COCTOAIINEC U3 IBYX WA
HCCKOJIBKHUX BCUICCTB U IIPOAYKTOB UX BSaHMOHCﬁCTBHH.

PeareHTsl - HCXOIHBIE BEUIECTBA B XUMUYECKON peakuu. POpMyIibl p€areHTOB 3alUChIBAIOTCSA BCET 1A
B JIEBOM YaCTH YPABHEHUS XUMHUYECKON PEAKIIUU.

C
CKOpOCTh XMMHYECKON peaklMi- KOJIMYECTBO BEIECTBA, BCTYNAIOIETr0 B PEaKIUIo I 0Opa3yolle-
rocs MpH peaklny 3a eAMHUILY BpEMEHHU B eIMHULIE 00beMa cucTeMbl. FiMeeT pa3MepHOCTb MOJIb/JT
-1
CeK ™.

CnoHO€ BeIIeCTBO- BELIECTBO, KOTOPOE COCTOUT U3 MOJIEKYJI, TOCTPOEHHBIX U3 aTOMOB Pa3HbIX 3Je-
MeHTOB. [Iprmepsl: conb, caxap, TMOKCU yriaepoaa, O€H3uH, BoJa U T. 1.

Counu - CI0KHEIE BCIICCTBA, B KOTOPBIX aTOMbBI METaJlJia CBA3aHbl C KUCJIOTHBIMU OCTATKaMH.

Couyt KHCIIBIC - COJIH, KOTOPBIC MOMUMO HOHOB METaJUIa M KUCIIOTHOT'O OCTAaTKa COJIEPKAT HOHBI BOJIO-
pona.

Conu 0CHOBHBIE - COJIU, KOTOPbIE IOMUMO MOHOB METAJUIA U KUCJIOTHOTO OCTaTKa COAEPKAT T’HAPOK-
cuibHble rpynmnsl (OH-Tpymms).

CranjapTHas SHTaNbBIUS 00pa30BaHMSI BEIIECTBA - TEIIOBOM 2P PEeKT peakinu 00pa3oBaHUs JAHHOTO
BEIIIECTBA U3 3JIEMEHTOB IIPU OTIPEICNIEHHBIX YCIOBHSIX.
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CremneHb OKUCIICHUS: TIPH 00pa30BaHUN XUMUYECKUX CBS3EH MEKIY aTOMaMU AJICKTPOHBI YACTUIHO
NepealoTcsl OT MEHee 3JIEKTPOHOAKIIEITOPHBIX aTOMOB K 00J1€€ AJIEKTPOHOAKIIEIITOPHBIM aTOMaM.
KonuyecTBO OTAaHHBIX WM MPUHSITHIX ATOMOM 3JI€KTPOHOB HA3bIBAETCS CTENEHBIO OKUCIIEHUS aTOMa
B MoJiekyie. [Ipu cBsi3pIBaHMM pa3HbIX aTOMOB CTEIIEHb OKUCJICHUSI paBHA 3apsily, KOTOPBIi npuolpen
OBl aTOM B ATOM COCJIMHEHUH, €CITU ObI OHO MOTJIO COCTOSITh U3 OJHUX HOHOB. OINUCHIBACT COCTOSIHUE
aToMa B MOJIEKYJIE.

CrpykTypHBIE POPMYIIBI - H300paKEHHE MOJICKYJIbI, B KOTOPOM MOKa3aH MOPSIO0K CBSA3bIBAHUS aTOMOB
MEXIy co00H. XMMUYECKHE CBSI3U B TAKKX (OpMyJiax 0003HAYAIOTCs YepToukaMu. Hampumep, cTpyk-
typHbie popmyisl: Cl-Ca-Cl (monexyna CaClz), O=C=0 (monekyna CO2) u T.1. Pexkomenayercs B
CTPYKTYPHBIX (POPMYJIax H300paxaTh TAKKe U HETIOICIEHHBIC TIAPBI DJICKTPOHOB.

T

TemnoBoii 3 pexT peakuuii- TEIIOTA, BBIICICHHAS U MOTJIOMIEHHAS TIPYU TPOTEKAHUN XUMUYECKOM
peaxiuu. O0buHO 0603HauaeTcs cumBoiamu Q. [Ipu noctosuuom nanenuu TerioBoi agdext pe-
aKIMil paBeH U3MEHEHUIO SHTAIBINU. B TEpPMOXMMUYECKON CUCTEME 3HAKOB MOJIOKUTEIIbHBIM CUUTA-
eTCs TEII0BOM (P PEKT FIK30TEPMHUUECKOM peakiuu (B KOTOPOH TeI1o BeieseTcs "Hapyxy"). B Tep-
MOJMHAMHUYECKON CUCTEME 3HAKOB TETUIOBOM A((HEKT IK30TEPMUUYECKON PEAKIIUU CYUTACTCS OTPUIIA-
tenbHbIM (Q = -AH).

THUnbl XUMHUYECKUX PEAKITUAM:

-COCIMHCHHUS- KOT/1a JiBa (MiH 0oJiee) BEeIIECTBA-PEareHTa COSIMHSIOTCS B OTHO, O0JIee CII0KHOE Be-
IECTBO;

-pa3JIoKEHUsI- KOT/1a OJHO CJI0KHOE UCXOJITHOE BEIIECTBO pa3JiaraeTcs Ha JBa WM HECKOJIBKO Oojee
MIPOCTHIX;

-00MEHa- KOTJla peareHThl OOMEHUBAIOTCS MEXKTy COOOM aTOMaMU WM LIEJIBIMHA COCTAaBHBIMH YaCTsIMHU
CBOMX MOJIEKYII.

-3aMEIIEHUsI- PEaKIIMi 00OMEHa, B KOTOPBIX Y4acTBYET KaKoe-I1100 MPOCTOe BEUIECTBO, 3aMENIaloIee
OJIMH M3 DJICMEHTOB B CJI0)KHOM BEIIIECTBE;

-HeUTpaJIn3auu- (BaKHAs PA3HOBUIHOCTh peakinii 00MeHa): peakiiuu 0OMeHa MEKTy KHCIOTON U
OCHOBaHHUEM, B pe3yJbTaTe KOTOPBIX 00pa3yeTcsi COIb U BOJA;

-OKHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH - PEAKIIMH BCEX MEPEUNCICHHBIX BBIIIE TUIIOB, B KOTO-
PBIX TPOUCXOAUT U3MEHEHUE CTETIEHU OKHUCIIEHUS KaKUX-TH00 aTOMOB B pEarupyomux MOJIeKyaax.

TutpoBaHue - cocod onpeaeneHrs KOHIIEHTPAllUK PacTBOPa BEIIeCTBa A ¢ TOMOIIIBIO pacTBOpa Be-
niectBa b, kotopoe pearupyer ¢ BemectBoM 4. K TouHo oTMepeHHOMY 00beMy HCCIIeAyeMOTro pac-
TBOpPA A MO KarjsM J00aBISIOT pacTBop b n3BeCTHON KOHIeHTparuu. OKOHYaHHE PeaKiuu ONpeie-
JISIIOT € TIOMOIIIBbIO HHAUKaTopa . [Io 00beMy M3pacxo/I0BaHHOTO PacTBOpA b CyIAT 0 Ynciie MOJICH
BelecTBa A B 0TOOpaHHOI mpobe u BO BceM pacTBope A.

@, X, ILLI.A.

Duszndeckue SIBICHUS- SABJICHUSA, HE COIMPOBOXIAIOIHECA TPCBPAICHUCM OJJHUX BCUICCTB B JIPYTrUc
IIyTEM pa3pbiBa U 06pa30BaH1/151 CBsI3eH B UX MOJICKYJIax.

XUMHYECKHE SIBIICHUS - SABJICHUS, TP KOTOPLIX OAHH BCUICCTBA, 06J1az[aroume OMMPCACIICHHBIM COCTa-
BOM H CBOffICTB&MI/I, MMpeBpalar0oTCA B JPYIru€ BCUICCTBA - C JPYT'UM COCTaBOM U JPYTrUMHU CBOMCTBaMHM.
HpI/I 9TOM B COCTABC ATOMHELIX AOCP W3MEHEHHI HE MMPOUCXOJUT. XHUMHUYECKHE SIBJICHUS HAa3bIBAIOT
HHA4YC XUMUUYCCKUMHU PCAKIUSAMU.

XumMud - HayKa O BEHICCTBAX U 3aKOHaX, IO KOTOPBIM IMPOUCXOJAT UX IPCBPAICHUA B JPYTI'UC BCIIC-
CTBa.

[Ienous- pacTBOprMOe B Bojie criibHOE ocHoBaHue. Bee menoun (NaOH, KOH. Ba(OH)2) B pacTtBo-
pax pacrmaaroTcs Ha KAaTHOHBI METAJUIOB ¥ THAPOKCcHI-HoHBI OH .



DK30TepMUYECKHE peaklnn(0T IPEYECKOro €X0 - BHE, CHAPYXH) - XUMUUYECKHE PEaKIINH, TPOTEKAI0-
IIME C BBIJICJICHUEM TeIla.

DJNEKTPOH - YCTOWYMBAs dJIeMeHTapHas (T.e. Hepa3aeanumasi) YacTUIIa ¢ JIEMEHTapHbIM (T.€.
HAMMEHBIIMM M3 BO3MOKHBIX) OTPULIATENILHEIM JIEKTPUYECKHM 3apsAaoM U Maccoit 9,11:103% k.
DNEKTPOHBI SIBJISAIOTCS] COCTABHOW YacThIO aTOMOB BcexX 3yieMeHToB. O0afaioT CBOMCTBaMH Kak 4a-
CTHII, TaK U BOJIH.

DJIeKTpOHHAsI KOH(DUTYpalUsi- pacpeie]ICHAE JIEKTPOHOB IO YHEPTETHUECKUM YPOBHSM, CYIIECTBY-
IOIMM B 3JICKTPOHHOM O0JIaKe aToMa. DJICKTPOHHYIO KOH(PHUT'YPaIHIO OIUCHIBAIOT Pa3HBIMHU CIIoco0a-
MH: a) C TIOMOIIBIO JEKTPOHHBIX (HOPMYII, 0) C TOMOIILI0 OPOUTAIBHBIX TUAarpaMMm (CM. “3JIEKTPOH-
Hast popmyrna”, FIMEeKTpOHHAs siueiika’).

DiekTpoHHas (OpMyIia- 3aMMCh PACIIPEIEICHUS UMEIOIIMXCS B aTOME 3JIEKTPOHOB M0 SHEpreTHYe-
CKMM ypOBHSM 1 op6uTaisam. Hanpumep, anektponnas GopMyia KUCI0poa (31eMeHT HOMep 8, aToM
COZIEPKMT 8 27IeKTpoHOB): 1s? 252 2p*.

DIIEKTPOOTPULIATESILHOCTh - OTHOCHTEIIbHAS CIIOCOOHOCTh aTOMHBIX SIIEp IPHUTITHBATh K ce0¢ dJIeK-
TPOHBI, 00PA3YIOIINE XUMHUECKYIO CBSI3b. XapaKTEPHU3YyeT CIIOCOOHOCTh aTOMa K MOJIIPU3AIMA XUMH-
YeCKUX CBSI3Eil.

DJIEMEHT - BEIIECTBO, COCTOSIEE U3 aTOMOB OJTHOTO BH/1a (M3 aTOMOB C OJMHAKOBBIM 3apsA0M S/pa).
YacTo 37€MEHT COEPIKUT B CBOEM COCTaBE HECKOJIBKO M30TOIOB.

DHI0TepMUUECKHE peakiuu (0T rpeueckoro endon - BHYTpH) - XUMUYECKHE PEAKIIUH, IPOTEKAIOIIHNE C
MOTJIOLICHUEM TeIla.

Dueprus aktuaiu (E,, nHOTIA 0603Hadaercs kak AE?) - 310 Ta momonHMUTeNBHAS SHEPrUs (K Cpe-
Hell sHepruu E cTankuBaromuxcs 4acTHll), KOTopasi He00X0oAuMa, YTOO0bl CTOJTKHOBEHHUE MPUBENO K
XUMUYECKON PeaKlui. DHEPTUI0 aKTUBAIMK WHOT/Ia HAa3bIBAIOT TAK)KE YHEPTETUUECKUM O0aphepoM.
Kaxxnas xuMnueckasi peakiiusi UMEeT CBOIO SHEPTUI0 aKTUBALMK. 3HaueHUs Ea s peakuuii Mexay
HEUTpaJTbHBIMH MOJIEKYJIaMH COCTaBIISIOT, Kak mpaBuiio, oT 80 mo 240 k/lx/mons. Ha Bennunny E. He
BIIMSIET TEMIIEpaTypa, HO MOKET NOBJIHUATh IPUCYTCTBHE KaTaIU3aTOpA.

OHranbnus - "Ternocoaepxkanue” pearupyromux Bemiects. O6o3Hauvaercs kak AH. Ilpu nocrosHHOM
JTaBJICHUH (€CITU peakIysl UJEeT He B 3aMKHYTOM COCY/JI€) U3MEHEHHE SHTAJIBIINU B IIPOLIECCe XUMHUE-
CKOM peakiuy paBHO €€ TeTIoBOMY P (eKTy.

SnepHble peakuu - IpeBpalleHNe OJIHUX BEIECTB B APYrue, HO HE IMyTEM pa3pbiBa U 00pa3oBaHuUs
XUMUYECKUX CBSA3€EH, a IIyT€M U3MEHEHUS CTPOCHHUS SAEP HIEMEHTOB, YYaCTBYIOIUX B TAKUX PEAKLIU-
AX.

15. OCOBEHHOCTH PEAJIM3AIIMU JUCHUIIJIMHBI J1s1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMHU 310POBbAA

B cootBercTBUM ¢ MeTOAMUYECKUMHU peKkoMeHaauusMu MunoOpHayku PO (yrB. 8 ampens 2014 r. Ne
AK-44/058H) B Kypce npeanoiaraeTcs UCIoab30BaTh COIMATBLHO-aKTUBHbBIE U pe(IIeKCUBHbBIE METO/IbI
00y4eHUs, TEXHOJIOTHU COIMOKYIBTYpHOU peabunutanuu obydatromuxcs ¢ OB3 ¢ menpio okazaHust
MIOMOIIY B YCTAHOBJIEHUH IOJHOLEHHBIX MEKIMYHOCTHBIX OTHOLIEHUH.

OOy4eHue Ul C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI OCYLIECTBIISIETCS] C YYETOM MHAWBH]TY-
IBHBIX NMCUXO(PU3NIECKUX OCOOCHHOCTEH, a JUIsi MHBAJIUAOB TaK)K€ B COOTBETCTBUU C MHIUBUAYalb-
HOM MporpaMMoi peabHIMTalui UHBATUA.

JI1s1 M1 ¢ HApyLIeHHeM CJIyXa BO3MOXKHO MpeI0oCTaBlIeHne HH(OPMAIIMK BU3YalIbHO (KpaTKUil KOH-
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CIIEKT JICKIIUI, OCHOBHAS U JOMOJIHUTENbHAS TUTEpaTypa), Ha JCKIIMOHHBIX U MPAKTUICCKUX 3aHATHIX
JIOTTYCKaeTCsl MPUCYTCTBHE aCCUCTEHTA, a TAK)Ke, CypAONEPEeBOTIMKOB U TU(DIOCYPIOTIEPEBOTYUKOB.

OLIGHKa 3HAHUI CTYACHTOB Ha IMPAKTHUYCCKUX 3aHATUAX OCYHICCTBIIACTCSA HAa OCHOBC IMMCBMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMECHHO BBIITOJIHCHHBIX IIPAKTHYCCKUX SaHaHHfI.

Jloknan Tak ke MOXKeT OBbITh MPEeIOCTaBJICH B MMCHbMEHHOM (opme (B Buze pedepara), mpu 3TOM Tpe-
0OBaHHUS K COJEPKAHUIO OCTAIOTCS TEMH JKE, a TpeOOBaHUS K Ka4eCTBY M3JIOKEHHs MaTepuaia (Io-
HSTHOCTH, KaUeCTBO PEUH, B3aUMOJCHCTBUE C ayAUTOPUEH U T. ) 3aMEHSIOTCS HAa COOTBETCTBYIOILNE
TpeboBaHus, MPEIbIBIsIEMbIE K MMCHbMEHHBIM paboTaM (KauecTBO OQOPMIICHUS TEKCTa U CIHCKA JIU-
TepaTypsbl, PaMOTHOCTb, HAJTMYME WLTIOCTPAIIMOHHBIX MaTepHAaJIOB | T.JI.)

C y4eToM COCTOSIHUS 310pOBbsI POCMOTP KHHO(UIBMA € MOCTIEAYIOIIUM aHATM30M MOXKET OBITh MPO-
Be/IeH JoMa (HampuMmep, NMpH HEOOXOAWMOCTH JOTOJHUTEIBHOW 3BYKOYCHIIMBAIONICH AammapaTypbl
(HaymHuKHM)). B TakoMm ciydae CTYAEHT NpPEAOCTaBIsSeT MUCHhMEHHBIM aHAJIN3, COOTBETCTBYIOLIMHA
IPEABSIBISIEMBIM TPEOOBAHUSAM.

[TpomerxyTouHas aTTecTanus Ui JIUI ¢ HApYIIEHUSIMH CIyXa MMPOBOAUTCS B MUCbMEHHOU (hopMme, mpu
3TOM MCIIOJIb3YIOTCS OOIIMe KpUTepun oleHuBaHus. [Ipn HeoOXxoanMocTy, Bpemsl MOJrOTOBKH Ha 3a-
YeTe MOXKET OBITh YBEJINYCHO.

Jlis un ¢ HapylnieHueM 3peHHUsl T0NYyCKaeTcs ayAuajibHOE MpeAocTaBiIeHre HHPOopMAIK (HalpH-
Mep, C UCTOJb30BaHUEM MPOTPAMM-CUHTE3aTOPOB PEUM), a TAK)KE MCIOJIb30BAaHUE HA JICKIUIX 3BYKO-
3aMUCHIBAIOIINX YCTPOUCTB (IUKTOGOHOB U T.1.). JlomyckaeTcss mpUCyTCTBUE Ha 3aHATUSAX aCCUCTEHTA
(TOMONTHUKA), OKA3BIBAIOIIETO O0YJAIOIIUMCS HEOOXOAMMYIO TEXHHUECKYIO TTOMOIITb.

OneHka 3HaHUN CTYAECHTOB Ha CEMUHAPCKUX 3aHATUAX OCYLIECTBISETCS B YCTHOH (opMe (KaK OTBETHI
Ha BONPOCHI, TaK ¥ MpakTHUecKue 3ananus). [Ipu HeoOXoauMocTu aHanm3a GpuibmMa MOKET OBITh 3a-
MEHEH OIMCAHUEM CUTYallud MEX3THUYECKOTO B3aUMOJEHCTBUS (HA OCHOBE OIbITA PECIOHAEHTA, XY-
JI0’)KECTBEHHOW JINTEpaTypbl U T.J.), IO3BOJIIOIIMM OLEHUTh CTENEHb C(HPOPMHUPOBAHHOCTU HABBIKOB
BJIAJICHUSI METOJaMU aHaju3a U BBIABICHUS cHelM(PUKH (QYHKIMOHMPOBAHUS U PA3BUTUS ICUXHKH,
MO3BOJISIOIIMMY YYUTHIBATh BIMSHHE dTHHUECKUX (pakTopoB. IIpu mpoBeneHUN MPOMEKYTOYHOH aT-
TECTalUu JJIs1 JIML C HapyLIEeHUeM 3pEHUs TECTUPOBAaHHE MOXKET OBbITh 3aMEHEHO Ha YCTHOE cobece1o-
BAaHHE I10 BOIIPOCAM.

JIuna ¢ HapylmeHHsIMH ONOPHO-ABHIraTeJIbHOI0 anmapara He HYXJalTcsi B 0COOBIX (opmax
IpeloCTaBlIeHUsl yueOHbIX MaTepuanoB. OJHAKO, C YIETOM COCTOSIHUS 3/10pPOBbsI YaCTh 3aHATUN MO-
XKeT OBbITh pealn30BaHa JTUCTAHLUMOHHO (mpu nmomomu cetu «MHTepHeT»). Tak, Ipu HEBO3MOXKHOCTH
MOCEIIEHUS JIEKIIMOHHOTO 3aHTHSI CTYIEHT MOKET BOCIIOJIb30BaThCsI KPATKMM KOHCIIEKTOM JIEKIIHH.

HpI/I HCEBO3MOXHOCTU MOCCHICHUSA MMPAKTHYCCKOI'O 3aHATHA CTYACHT HOJDKCH MPEAOCTABUTHL NHNCbMCH-
HBII KOHCIIEKT OTBETOB Ha BOITPOCHI, IMCbMCHHO BBIITOJTHEHHOC ITPAKTUYCCKOC 3aJaHuC.

Jloknan Tak ke MOXeT ObITh MpelocTaBIeH B MUCbMEHHOM dopme (B Buze pedepara), Ipu ITOM Tpe-
OOBaHUS K COJAEPKAHUIO OCTAIOTCA TEMHU K€, a TpeOOBaHMs K KadeCTBY M3JIOKEHUs Marepuana (Io-
HSATHOCTb, KaUeCTBO PEUM, B3aUMOJICHCTBUE C ayAUTOPUEH U T. 1) 3aMEHSIOTCS HAa COOTBETCTBYIOIME
TpeOOBaHUs, NPEIbSBISIEMbIE K TUCbMEHHBIM paboTaM (KauecTBO OGOPMIICHHS TEKCTa U CIIUCKA JIH-
TepaTypbl, FPAMOTHOCTb, HAJTMYNE WJUTIOCTPALIMOHHBIX MaTepPHAaJIoB U T.1.).

[TpomexxyTouHast aTTecTalys AJs JUL C HApyIIEHUsIMU OMOPHO-ABUTATEIBLHOTO anmapaTa IpoBOJANUTCS
Ha O0IIMX OCHOBAaHUSX, PU HEOOXOAUMOCTH MPOLEAYpa 3aueTa MOXKET OBITh peal30BaHa IUCTAHIU-
OHHO (HampuMmep, Ipy MOMOIIH NporpaMmsl Skype).

JJ1s1 3TOr0 MO JOrOBOPEHHOCTH C MPETo1aBaTeNIeM CTYACHT B OIpeIeIEHHOE BpeMs BHIXO/IUT Ha CBSI3b
JUISL TIPOBEICHUS ITPOIIEAYPHI 3a4eTa. B TakoMm ciydae 3aueT caaeTcs B BUE cOOece10BaHMs IO BOIIPO-
caMm (cM. (hopMBI IPOBEACHUS IPOMEKYTOUHOMN aTTECTALlMU IS JIUI] ¢ HapyLIeHUsIMHU 3peHus). Bompoc
U TIPAKTHYECKOE 3aJ]aHNe BRIOMPAIOTCS CAaMUM IIPETIOAaBaTENIEM.

[Tpumeuanue: @OHBI OLICHOYHBIX CPEJICTB, BKIIOYAIOIINE TUIIOBBIE 3aJJaHUsI 1 METOABI OLIEHKU, KpU-
TE€pHUH OLIEHWBAHUS, IO3BOJISIONINE OLIEHUTh PE3yNbTaThl OCBOEHUS TaHHOW AMCHMILIUHBI 00yYaroy-
mucs ¢ OB3 mMoryt Bxoauts B coctas PIIJ[ Ha mpaBax OTAENBbHOIO JOKYMEHTA.
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