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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Leab n3ydyeHust TUCIATLTHHBI:

- TPEJOCTaBUTh CTYIEHTY COBOKYIMHOCTh XWMHYECKHX 3HAHHWH, COOTBETCTBYIONIMX YPOBHIO
00pa30oBaHMs CIICIIMATUCTA [0 COOTBETCTBYIOIIEMY HAIIPABJICHHUIO MTOJATOTOBKH;

- COOOIIUTH CTYNEHTY CBEACHHS O Hanboyiee 3HAYMMBIX XHUMHUYECKUX 3HAHUAX, MPHOOPETECHHBIX
YeJIOBEYECTBOM Ha COBPEMEHHOM JTale €ro pa3BHUTHs, W 3HAYCHWHM HAyKH XUMHUU B JKH3HH WU
MPAKTUYECKOHN JEeITeTLHOCTH YeJIOBEKa;

- JIaTh TPEJCTABJICHUS O MHOT000pa3uy XMMHYCCKUX BEIIECTB, UX CHCTEMATHKE, CTPOCHHH, CBOMCTBAX
BEIICCTB M 3aKOHOMEPHOCTSX HX MPEBPaIlCHUH.

3agaum u3yvyeHus IUCHUILIUHBI:

- JIaTb COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUM BEIIECTBA, O 3aBUCUMOCTHA CTPOCHHUS U CBOWCTB
BEIECTB OT MOJOKEHUSA COCTABIIOIMIMX HMX 3JeMeHTOB B [lepmonnueckoil cucreMe XMMHYECKHX
anemenToB [[.M. Meneneea, OT cocraBa U CTPOCHHUS;

- JIaTh NPEJCTAaBICHUE O KMHETUYECKOM M TEPMOJMHAMMYECKOM IOAXOJAX NPU HU3YyYEHUU HPUPOJIbI
XMMHYECKUX PEAKLINN, ONMMCAHUH XUMUYECKUX TPOLIECCOB. [[pUMEHNUTh TEPMOJIMHAMUYECKUA U
KUHETUYECKUI METOIBI /I O0BSICHEHHS 3aBUCIMOCTH CKOPOCTU XUMUYECKON PEAKIIUU U XUMUYECKOTO
paBHOBECHS OT Pa3IMYHBIX (PAKTOPOB.

- 00BACHUTH 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MPUPOJbl XUMUYECKOW CBSA3U (MOHHOM, KOBAJIEHTHOH,
METaJNINYECKOM ),

- J1aTh HaBBIKKM 0e30macHON paboThl ¢ XMMHUYECKHMH BeEIIeCTBaMH, COPMUPOBATH MPEACTABICHUS O
MOCTAHOBKE U BBIMOJTHCHUH (DU3UKO-XUMUIECKOTO IKCIICPUMCHTA;

- BbIpa0OTaTh HABBIKK CAMOCTOSITEJIHHOTO TOWCKA XMMHUYECKOW WHGOpMAIMH C HCIOJIb30BAHUEM
pa3IMYHBIX HH()OPMANMOHHBIX HWCTOYHHKOB (HAYYHO-TIONMYJISPHBIX W3JaHHWNA, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB Internet);

- pa3BUTh HABBIKM CHCTEMHOTO IIOJXO0Ja K PEHICHUI0O YUYeOHBIX 3a/ad Ha TMpPUMEPEe OCBOCHUS
JUCUUIUINHBL

- natb 0a3oBble 3HAHUS HEOOXOAMMBIC JUISI M3YYCHHS CHEIUAIbHBIX TUCHUIUIMH, a TaKXe s
MCIIOJIb30BaHUs IPUOOPETEHHBIX XUMUYECKUX 3HAHUHU B JallbHEHIICH MPaKTUUYECKON JAeITeIbHOCTH.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJLHOM ITPOT'PAMMBI (1aiee
— OIl) BAKAJIABPUATA

HucuuiuinHa «XUMHs» peanusyeTcss B paMmMKax o0s3aTenbHON uacTH, (opMHUpyeMoit
YYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHUH, 1 OTHOCUTCS K €CTECTBEHHOHAYYHOMY MOJTYJIIO.

JUis u3ydeHusl TUCHMIUIMHBI HEOOXOIUMBI 3HAHMS, YMEHUS U HaBBIKU, COPMHUPOBAHHBIE Y
00y4aromuxcsi B pe3ysibTaTe OCBOSHUS TUCIHMILIMH 00IIasi, HEOpraHMYecKast 1 OpraHudecKas XuMus,
¢u3uka, MaTeMaTuKa B 00beMe CpeIHEH IIKOJIBI.

3HaHMe XUMHUH (OPMHUPYET OOIIYI0 MH)KEHEPHYIO KYJIbTYPY CHEI[HAINCTA, 1a€T BO3MOKHOCTh
ri1y0xe MOHUMATB JIF00bIE TEXHOJIOTHYECKUE U SKoJIorndeckue rnpouecchl. Kype xumun spnsercs 6a3oi
JUTSL UI3YYEeHHS psiia 00111€00pa30oBaTEbHBIX U OOIETEXHUYECKUX TUCIIUIUINH.

JucuuruinHa usydaercs Ha 1 kypee B 1 u 2 cemecTpax.

3. HIEPEYEHDb IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIVIMHE,
COOTHECEHHBIX C IINTIAHUPYEMbBIMH PE3YJIbBTATAMU OCBOEHMUsA
OBPA3OBATEJIbHOI ITPOT'PAMMBI

B pesynbrare ocBoenus OIl GakanaBpuara oOydyaromIMHCS JOJDKEH OBJIAJETh CIETyIOIIUMU
pe3yspTaTaMi 00y4eHUs MO0 AUCIUILIUHE:

Kon HaumenoBanue Koa n HamMeHOBaHUe HHAUKATOPA
KOMIIeTeH U KOMIIeTeHIINHU JOCTHIKEHUS KOMIIETCHIIUH
YKE-1 Cooco0eH wucnoib3oBarh 3HaHud | 3-YKE-1  3Hars: OCHOBHBIE  3aKOHBI

C€CTCCTBECHHOHAYYHBIX IUCHUILIUH, | CCTCCTBCHHOHAYYHBIX AUCHUIIINH, METOAbI
IMPUMCHATH MECTOABI | MATEMATHUYCCKOI'O aHaJIi3a n
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MaTeMaTHYIECCKOI'O
MOACIINPOBAHUA, TCOPCTUUCCKOI'O U

aHaJin3a

OKCIICPUMCHTAJIBHOT'O
HCCICAOBaHUA B IIOCTaBJICHHBIX
3aJadyax

H | MOACINPOBAHMA,
SKCIICPUMCHTAJIBHOTO UCCIICIOBAHUSA

TEOPETUUCCKOTI'O u

4, BOCIIUTATEJIbHBII NOTEHITAAJI JUCIHATLIIAHBI

HanpasJienusi/uean
BOCIIMTAHUS
JKOJIOTHYECKOe
BOCIIMTAHHE

HuTeniekTyanbHoe
BOCIIMTAHHE

IIpodeccnonanbHoe U
TPYJ0BO€ BOCIIUTAHHE

3aga4u BOCIIUTAHUSA
(ko)
— (hopmupoBanue
OepeKHOTO OTHOLIEHUS K
MIPUPOJIE U OKPYKaIOLIEH
cpene (B9)

- ¢popMupoBaHue
UCCIIEIOBATEIBCKOTO U
KPUTUYECKOTO
MBIIUICHHS, KYTbTYPBI
YMCTBEHHOTO TpyJia
(B11)

- (hopmupoBaHue
TyOOKOTO TOHUMAHUS
COLIMAJIbHOU pOJIH
npodeccuu, MO3UTUBHON
Y aKTMBHOH YCTaHOBKH Ha
LIEHHOCTU U30paHHOM
CHelHaIbHOCTH,
OTBETCTBEHHOT'O
OTHOILIEHUS K
poQeCCHOHATBHON
NeSITeIbHOCTH, TPYILY
(B14)

BocnurareabHbBIH NOTEHIMAJ U CIUIIINH

Hcnonp30BaHre BOCIIUTATEIHHOTO
MOTEHIIMAa JUCIUIUINH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOIO U
001IenpoheCCHOHATBFHOTO MOTYJICH:

- pa3BUTHE IKOJIOTUYECKON KYIbTYPHI Uepes
yueOHbIe 3aJJaHHsI UCCIIEI0BATEILCKOTO
Xapakrtepa, oAroToBKy pedepaTos,
JIOKJIAJIOB, IPE3EHTALNH, ScCce, HAYyIHO-
00pa3oBaTeNbHBIX TPOEKTOB IKOJIOTUYECKOM
HAIPaBIEHHOCTH;

- COJICIICTBHE PAa3BUTHIO IKOJIOTHIECKOTO
MBIIUICHHS] Yepe3 U3yueHue MocaeICTBUN
BJIMSTHUS YEJIOBEKA HA OKPY)KAIOIIYIO CPETy.
Hcnonp30BaHre BOCIUTATEIHHOTO
MOTEHIINAIA TUCITUTUINH
€CTECTBEHHOHAYYHOTO,
ob1enpogecCuoHaAIBHOTO U
pohecCHOHANBEHOTO MOAYJIS ISl Pa3BUTH
MCCIIEIOBATEIHCKOTO U KPUTHIECKOTO
MBINUIEHHS], GOPMHUPOBAHUS KYIbTYPHI
YMCTBEHHOTO TPY/la TIOCPEICTBOM
BOBJICUEHUS CTYJCHTOB B y4eOHO-
HCCIIEIOBATEIIBCKYIO JESITETHHOCTD
(yueOHBIe HccieIoBaTeNIbCKIE 3a/1aHus,
KypcoBbie pabotsl, HUPC).
1.Ucnonb30BaHne BOCIUTATEIHLHOTO
MOTEHIIMAIA TUCITUTUINH
€CTeCTBEHHOHAYYHOTO U
obmenpodeccuoHaTbHOTO MOTYJIS JIJIS:

- opMHUpOBaHUS TO3UTUBHOTO OTHOIICHUS
K npodeccru, TOHUMaHUs €€ COLMAIbHOM
3HAYUMOCTHU U POJIH B OOIIECTBE,
CTpEMIICHUS CIIeI0OBaTh HOpMaM
podecCHOHAEHOM STUKU TOCPEACTBOM
KOHTEKCTHOTO OOYUICHHMSI, PEIICHUS
MIPAKTUKO-OPHUEHTUPOBAHHBIX CUTYallMOHHBIX
3ajad.

- (opmupoBaHUS YCTOMYMBOTO HHTEpECA K
poeCCHOHAIBHON e TENHHOCTH,
CIIOCOOHOCTH KPUTUUYECKHU, CAMOCTOSATEIHHO
MBICITUTh, IOHUMATh 3HAYUMOCTH TIPOPECCHH
MOCPEJICTBOM OCO3HAHHOTO BHIOODPA
TEMAaTUKH MTPOSKTOB, BBITOJIHCHHUS ITPOSKTOB

3




C TIOCJIeTyIOIIeH MyOIUYHOM Mpe3eHTAIeH
PE3yJIbTaTOB, B TOM YUCJIC O6OCHOBaHI/ICM ux
COIMAJIBHOM M MPAKTUYECKON 3HAUMMOCTH;

- (opmupoBaHUST HABBIKOB KOMaHIHON
paboThl, B TOM YHCIIE peaan3anuu
pa3IMYHBIX IPOEKTHBIX posen (muep,
UCIIOJIHUTEIIb, aHAIUTUK U TIP.) TIOCPEICTBOM
BBITIOJIHCHHA COBMCCTHBIX ITPOCKTOB.
2.Mcnonb30BaHKue BOCIUTATEILHOTO
MOTEHIIKaa JUCIUIUINHB « DKOHOMHYECKHE
H IIPaBOBLIC OCHOBBI MGI[I/IL[HHCKOﬁ
JESTEIIbHOCTHY, « DJKOHOMUYECKHE U
MIPABOBBIE OCHOBBI MPO(HECCHOHATLHOM
JESTEIIbHOCTH JIJIS:

- opMupoOBaHUS HABBIKOB CHCTEMHOTO
BUJICHUS POJIM U 3HAYMMOCTH BBIOpPaHHOI
npodeccuu B COUATBLHO-IKOHOMHYECKUX
OTHOIICHMSIX Yepe3 KOHTEKCTHOE 00yueHue

5. OFBEM JUCILUATIJIMHBI B 3AUETHBIX EJJMHULIAX C YKA3AHUEM KOJUYECTBA
AKAJJEMUYECKMX YACOB, BBIJIEJEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIMXCSI C TIPEMOJABATEJEM (II0 BHUJAM 3AHSATHIA) M HA
CAMOCTOSTEJILHYIO PABOTY OBYYAIOIUXCS

KosnuyecTBo yacoB Ha BUJ padoThl 110
cemecTpam:
Bup padorsi
Nel Ne 2 Bcero
KonrakTHas paGora o0y4yarmuxcsi ¢
npenoaaBartejieM
AyIuTOpHBIE 3aHATHS (BCEro) 32 48 80
B ToMm unce:
JneKyuu 16 16 32
NpaKmuyecKue 3aHsmusl 16 16
J1ab0pamopHvle 3aHAMmus. 16 16 32
IIpoMekyTOUHasI aTTeCTALUSA
B ToMm unce:
3auem + - +
Okzamen - 36 36
CamocrosiTesibHasg padoTa 00y4aOIMXCs 40 24 64
Bcero (dachi): 72 108 180
Bcero (3a4eTHble eIMHUIBI): 2 3 5

6. COAEP) KAHUE JUCHUIIJINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKA3AHHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB
N BUJ10B YUYEBHbBIX 3AHATHUU

6.1. Pazoenvl oucyuniunsl u mpyooemKocns no 8UOAM YYeOHbIX 3aHAMULL (6 AKA0eMUu4ecKux yacax)

Henens HaumenoBaHue pazjiesa /TemMbl Buabl y4eOHbIX 3aHATHH, BKIIOYAS
AUCHUILINHBI CaMOCTOSITEIbHYIO Pa00Ty 00y4aKOIIUXCH 1
TPYAOEMKOCTh




(B yacax)

Jlex IIp Jlab | Bueayn | CPO
1-2 1. OcHOBHBIC NOHATHS B XUMHUH 2 6 6
3-8 2. XuMH4YecKasi KHHETHKA U 6 12
XHMHYECKOe PABHOBECHE
3-6 XuMuyecKkas KHHETHKA 4 4 6
7-8 XHWMHYECKOE PAaBHOBECHE 2 6
9-16 3. PacTBOpBI 10 6 22
9 PactBoprl. O0mme cBoicTBa 1 6
PacTBOPOB.
10 PacTBOpBI HEINEKTPOIUTOB. 2 8
KommuraTusHabie cBOMCTBA
pPacTBOPOB.
11-16 | Uctunnubie pactBOphl. OO0IIHE 7 6 8
CBOMCTBA PaCTBOPOB
3JIEKTPOJIUTOB. PaBHOBECHS B
BOJIHBIX PACTBOpaX AJICKTPOJIUTOB
HWroro 3a I cemectp 16 16 40
1-4 4. OCHOBBI XUMHYECKOI 5 4 4 6
TEPMOJIMHAMHKH
1 OCHOBHBIE TTOHATUS U 2 1 2
ONPEACIICHUS XUMHUYECKOM
TEPMOIUHAMHKH.
2-3 Tepmoxumus. 2 2 4 2
4 CaMornpou3BOJIBHBIE U 1 1 2
HECaMOIIPOHU3BOJIbHBIC ITPOLIECCHI.
Kpurepuu paBHoBecus n
HaIpaBJICHUS
CaMOITPOU3BOJILHOTO MPOTEKAHHS
ITPOIIECCOB.
5-8 5. OCHOBBI YJIEKTPOXHMMHUH 3 4 4 8
5-6 OKuCIIHTEIIFHO- 1 2 2 4
BOCCTAaHOBUTEIIHHBIC PEAKIINH B
pacTBopax.
7-8 DNEKTPOXUMHUECKHUE MTPOLIECCHI. 2 2 2 4
Koppo3us MeTannoB u METObI
3aIUTHI OT KOPPO3HH.
9-14 6. CTpoenne BeliecTBa u 7 6 4 8
XHMHYeCKasi CBA3b
9-10 CrtpoeHune aToMa 2 2 2
11-12 [lepuonnueckuii 3aKoH 1 1 2 1
MePHONIeCcKasi CHCTEMA
XUMHYECKHX 31eMeHTOB JI. 1.
Menneneena.
12-13 | Xumuueckas CBSI3b U 2 2
MEXMOJICKYIIIPHBIC
B3aUMOJICHCTBUS
14 CtpoeHue BemecTBa 1 €ro 1 1
arperaTHoe COCTOSIHUE
14 KoMmnekcHble coequHEHNS 1 2 4 2
15-16 | 7. JincnepcHbie CHCTEMBI. 2 2 4 2

Konionanbie pacTBopsl.




15 JlucniepcHbIe CHCTEMBI. 1 2 4 1

16 Komonnsbie pacTBOpBHI. 1 1
Oco6eHHOCTH CBOMCTB
BBICOKOJIMCIIEPCHBIX CUCTEM.

Hroro 3a Il cemectp 16 16 16 24

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ansamus / cemunapsl, Jlab — nabopamopmvie 3aHAMUA,
Bueayo — eneayoumopnas xkonmaxmuas paboma, CPO — camocmosmenvnas paboma obyuarouuxcs,
11 —npaxmuyeckas no02omoska.

6.2. Conep:xaHue TMCUMILUINHBI, CTPYKTYPUPOBAHHOE MO pa3ieiaM (TeMaMm)

Jlexkyuonnwiii Kypc

Haumenosanue Conep:xkanue
Henens pasnena /
TeMbI JMCIMILIMHbBI
Cemectp I
1-2 1.0cHoBHBIE CoctaB aTtoma. DieMeHTapHble yacTulibl. CocTaB sjipa aToma.
NOHSITHUS B XUMHUHU Xumuueckuii snemenT. M3oronbl. Monbsl. OCHOBBEI aTOMHO-

MOJIEKYJISIPHOTO yueHHusi. Macca aromMoB. ATOMHas eIUHHIIA
Maccel. OTHOcUTeNbHAsE aroMHas wmacca. Macca MoOJeKyd.
OTtHocuTenbHasE MOJEKyJsipHast Macca. KonmndyecTBo BeliecTa.
Moub. Hucno ABoraapo. Monsipas Macca. Momsipabiil 00BEM.
OCHOBHBIE  CTEXMOMETPHUYECKHE 3aKOHbI XHUMHU. 3aKOH
COXpaHEHUsSI MacChl. 3aKOH TIOCTOSIHCTBA COCTaBa. 3aKOH
MPOCTHIX O0BEMHBIX OTHOIIEHUN. 3aKOH COXPAHCHHS DHEPTHUHU.
3aKOHBI  Ta30BOrO0  COCTOSHUA. XHUMHYECKHE  PEaKIUu.
Knaccudukanmst XumMudeckux peaknuii. PacuérHple 3a1aun Ha
IIOHATHUC MOJIb, I'a30BbIC 3aKOHBI, II0 ypaBHeHI/IHM XUMHNYCCKUX

pEeaKIuu.
3-8 2. XuMHuyeckasi KHHETHKA W XHMU4YecKoe paBHOBecHe
3-6 Xumunyeckas ['omoreHHble u reTeporeHHsle peakuuud. HeoOpaTumble
KUHETHKA peaxuu. CKopocTh XuMu4eckoi peakunu. OCHOBHOM MOCTYJaT

kuHeTukd. KoHcranTta ckopoctu peakuuu. Ilopsaok peaxmum.
OneMeHTapHble peakuuu. MOJeKyasIpHOCTh XHMHUYECKOU
peakuuu. 3aKOH JEWCTBUSA Macc JUI  DJIEMEHTapHOU
XAMHUYECKOW peakiuu. Peakiimm HyJaeBoro u mepBoro mnopsjka.
PanuoakTuBHBIA pacnaj, Kak peaknus IEepBOro IOpsKa.
Ilepunon nmonypacnana. Kunernueckne ypaBHEHUS M pacyeThl.
CnoxHbple peakuun. MeXaHU3M XUMHYECKOW  pEaKLUH.
Jlumutupyromas craaus mporecca. 3aBUCUMOCTb CKOPOCTH
PEaKIMU OT TEMIIEPATYphl. DHEPTHsI aKTUBALIUU U KOOPPHULIUEHT
Bant-T'opda. Ypasuenue Appennyca. [IpaBuno Bant-I'ododa.
OHepreTudeckas AuarpaMMa XUMHYecKod peakuuu. Karamums.
WurubupoBanue. I'eTeporeHHble XUMHYECKHE  PEaKIUH.
KHHeTHKa reTeporeHHbIX peaklui.

7-8 XUMHYECKOE XUMHUECKOEe paBHOBECHE KaK YacTHBIM cioydaid oOriei
paBHOBeECHE npobieMbl paBHOBecus. OOpaTHMble XUMHUYECKHE PpEaKIIUU.
Kunetnueckuil BbIBOJ 3aKOHA JIEHCTBYIOIIUX Macc 0OpaTUMOii
XUMHYECKON peakiuu. KoHCTaHTa XMMHUYECKOIO paBHOBECHS.
Bindnve uW3MEHEHHS BHEIIHMX YCJIOBUM Ha II0JIOXKCHHUE
XUMHYECKOTO  paBHOBecHS  (KOHIEHTpauusi  JlaBJeHHeE,
teMriepatypa, karanuzatop). [lpunamun Jle-Illarense. Tumnosbie




| 3aaa4i Ha XUMHUYCCKOC PAaBHOBCCHC.

9-16

3. PacTBOpBI

PactBops1. O61He
CBOICTBA PacCTBOPOB.

PacTBopenne Kkak CHOXHBIH (U3HKO-XUMHYECKHUH TIPOIIECC.
ConbBaranus (runpararus). ConbBatbl (rumpatsl).
Kpucramnorugparsl. TepmonHamMuka npouecca pacTBOPEHHUS.
N3menenue »HHTANBIUM UM DHTPONUU TIPU  PACTBOPECHUHU.
Knaccudukanust pactBopoB. VCTHHHBIA M KOJIJIOMIHBIN
pacTtBopbl. KOHIIEHTpUPOBAaHHBII U pa30aBIEHHBIN PacTBOPHI.
Hacpiiiennsiii  pactBop.  PacTBOpBl  DJIEKTPONMTOB U
HERNeKTponuToB.  CrocoObl  BBIp@KEHUS  KOHIEHTPAIUU
pacTBOpoB. MaccoBasi, MoJibHasi, 00bEMHast nonu. MomsipHast
KOHIICHTpaIlMs, HOpMaJibHasl (SKBUBAJICHTHAs) KOHIIEHTPAIHSI.
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VcTrHHBIE PACTBOPBI.
Paz0aBiieHHEbIE
PacTBOPHI
HEAJICKTPOJIUTOB

PactBopumocTts BemectB. KoaddumueHT pacTBOPUMOCTH.
PacTtBopuMOCTh ra3oB, *KUIKOCTEH WU TBEPABIX Tel. Mojaens
HJIealibHOTO pacTBopa. 3akoH ['eHpu. KosmmuraTuBHbie CBOMCTBA
pactBopoB. 3akoH Payins. MI3MeHeHue TeMriepaTyp KUIMEHUS U
3aMep3aHus PacTBOPOB. DO0YIITHOCKOITUYECKas u
KpUoCKomnuyeckass — noctosiHabie.  Ocmoc.  OcmoTHueckoe
naenenue. OOparHblli  ocMmoc. YpaBHenwe Bant-I'odda.
KosnmuratuBHele  CBOWCTBA  PacTBOPOB  BJIEKTPOJIUTOB.
M3otonnyeckuii K03 puimenT.

11-16

HctunHbIC pacTBOPHI.
CaoiicTBa pacTBOpOB
3JIEKTPOJIUTOB.
PaBHOBEcHs B BOJHBIX
pacTBopax
3JIEKTPOJIUTOB

CBoiicTBa paCTBOPOB JIEKTPOJIUTOB U JIEKTPOJIUTHYCCKAS
auccouranmsi. MexaHu3Mbl SJIEKTPOJIUTHYECKON JTUCCOLHAIUN
U COCTOSHME HWOHOB B pactBope. CunpHble u cladbie
AIIEKTPOJIUTHI. Cremnenb JTUCCOITHAITUH. Koncranra
muccouuanuu. Jlucconumanusi KHCIOT, OCHOBAaHUM U COJEH.
3akon paszbaBnenus OctBaibga. Jluccommanusi  BOABI.
Bonopoanblii M TIMAPOKCHIBHBIA MOKa3aTean. Pacuérsl
BOoZIOpoAHOTO Tokazaresnsi (pH) pacTBOpOB CUIBHBIX U CIAOBIX
KHUCITIOT U OCHOBaHUI.

PacTrBopumocTh MAaJIOPACTBOPUMBIX BellleCTB.
[IpousBenenne pacTBOPUMOCTH. Pacué€Tel pacTBOPUMOCTH H
MPOU3BENICHUS PACTBOPUMOCTH MaJIOPACTBOPUMBIX BEIIECTB.
BrnusiHue mOCTOPOHHHX BEIIECTB Ha PAaCTBOPUMOCTh. DPQeKT
00111er0 HOoHA.

OO0MeHHBbIe peakuMu B pacTBopax. Peakinu ¢ oOpazoBaHueM
0CaJIKOB MaJOpacTBOPUMBIX BEIIECTB, CIAOBIX 3JEKTPOIUTOB,
ra3oB, OIpEJCJIICHUE HaIpaBJIEHUs NPOTEKaHUS peaKIuil
MOHHOTO OOMEHa.

I'maponu3 cogeit. Hanmucanne peaxkuuii runponusa. CreneHb
TUApPONIM3a W KOHCTaHTa ruzaposnza. Pacuér pH pactBOopoB
coneir. DakTophl, BAHsONKME Ha TUAPOIN3. COBMECTHBIN
TUAPONIN3 ABYX colield. TUIoBbIe 3aauH.

KoMmuiekcHbIe coelMHeHUs1; HOMEHKIIATYpa, XapaKTepUCTHKA
YCTOMUYMBOCTU. 3aJaydl Ha pPaBHOBECHE IMpPH JIUCCOIMALUU

KOMIIJICKCHBIX COGHI/IHGHI/Iﬁ

2 cemecTp

4. OCHOBBI XMMHMY€CKOH TEPMOAUHAMHUKHU

OCHOBHEBIE TIOHATHSA U
onpeeneHus
XUMHYECKOH
TEPMOJIUHAMUKH.

OcHOBHEBIE MOHATHUSA Hu OTpEICIICHUS XUMHYECKOH
TepMOJAMHAMUKHU. W30mMpoBaHHbBIE, 3aMKHYTBIE, OTKPBITHIE
CHUCTEMHBI U UX OKpykeHue. [lapameTpsl cocTostHUS U DYHKITIH
COCTOSTHUSI TEPMOAMHAMHUYECKON cucTembl. PaboTa u Teruiora.
N3oxopHble, n300apHbIE, W30TEPMUUYECKHE, aTua0aTHIYECKUE

IMPOLCCCHI. HepBoe HavyaJlo TCPMOIWMHAMHKHU. OHTAIBINS.




Buyrpennsis sueprus.

2-3 Tepmoxumus. Tepmoxumus. TersoBble APPEKTH XUMUYECKUX PEAKIIHA.
3akoH ['ecca u ciaeaCcTBUS M3 HEro. DHTAIBIUS 00pa30BaHUs U
cropanus BeulectB. CTaHAapTHOE COCTOsIHUE BelecTBa. Pacuér
TEIUIOBBIX 3((EKTOB XMMHUYECKMX peakluil. 3aBUCHUMOCTb
TETIOBBIX 3((ekToB OT Temneparypsl. 3akoH Kupxroda.

4 CamornponsBonbHble 1 | CaMONPOM3BOJIBHBIE M HECAMOIPOM3BOJBHBIE  IPOLIECCHI.
HecaMoIIpou3BoJIbHbIE | OCOOEHHOCTH CaMOIIPOU3BOJIbHBIX IIPOLIECCOB, IOMCK KPUTEPUS
nponeccel. Kpurepun | mpoTekaHuss CaMONPOU3BOJIBHBIX — MPOLECCOB.  DHTPOIHS.
paBHOBECHS U TepMoanHaMHUyecKass BEPOSATHOCTb. YpaBHEHHE boiblMaHa.
HanpaBJIeHUs 3aBUCUMOCTb SHTPOIIUHM OT TEMIIEPATYphl, AaBIEHUs, 00bEMa
CaMOIIPOU3BOJIBHOTO | CUCTEMBI, CJOXHOCTH CTPOEHMsS MoJekyn. l3MmeHeHue
IIPOTEKaAHMS SHTPOIMHU INPU NPOTEKAHUU XHUMHUYECKHUX peakuuil u Ipu
IIPOLIECCOB. ¢a3oBbix mepexonax. Kpurepun paBHOBeCHS W HAIPaBICHHS

CaMOIIPOM3BOJILHOTO MPOTEKaHUs npoleccoB. DHeprus ['udoca
(0G). Kputepuii 0CyIIECTBUMOCTH XHMHYECKOTO IpoOIlecca.
Onepruss ['mb6ca u HampaBiieHME XHUMHMYECKOro Ipolecca.
BrusHue SHTAIBMUAHOTO W ASHTPONUHHOTO (aKTOPOB Ha
HalpaBlIeHUEe MpOTEeKaHus Mpouecca. OHeprus ['ubOca
oOpazoBanusi BemecTB. [|/G 00paTuMbIX H HEOOPATUMBIX
peakuuMid. YpaBHEHHE H30TEPMbl XUMHUYECKOW pEaKkLuu
(ypaBaernne Bant-I'ohda). Pacuérer [1G XxuMHIECKUX peakiui.

5-8 5. OCHOBBI YJIEKTPOXHUMHH

5-6 OKucnuTenpHo- Oxucnurens. BocctanoButens. CocTaBiieHUe ypaBHEHUH
BOCCTaHOBUTEJIbHbBIE OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN METOAOM
peakIMy B pacTBOpax. | JEKTPOHHOro OajlaHca U METOJIOM NoJrypeakiuid. CteneHpb

OKHCJIEHHs aTOMOB B MoJiekyie. [IpaBuiia onpenenenus
CTENEHU OKHUCJICHUS aTOMOB B MOJIEKYJIaX U B CII0KHBIX MOHAX.
3aBucumocts OBP ot xapakrepa cpe/ibl Ha mpuMepe
nepMaHraHaTa Kajaus u nepoxkcuja sogopozaa. Knaccudukarus
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
Me:xmoneKynspHble, BHyTPUMOJIEKYJIIpHBIE peakuu. Peakuyn
JUCIPONOPIUOHUPOBaHUS. TUIINUHbBIE OKUCITUTENN 1
BOCCTAHOBUTEIH.

7-8 OnexTpoxumuueckue | JIBOHHONM 3JeKTpUUECKUd CIONH. DJIEKTPOJHBIA IMOTEHIIMA.

IIPOLIECCHI CraHgapTHBII  BOJOPOIHBIM  IEKTpoA. | 'anpBaHMYECKHI
anemeHT. DJIC. Csa3p DJIC u usmenenus snepruu [ mb0ca. Psin
HanpspkeHud MmetayioB. Hampasnenne mnporexkanns OBP.
DIIEeKTPOITH3.
9-14 Kopposus metannos u | Koppo3ust MeTamioB u METObI 3aLIUTHI OT KOPPO3HUHU.
METO/IbI 3aILUTHI OT
KOPPO3HUH.

9-10 6. CTpoeHne BemiecTBa 1 XUMHYECKasi CBSA3b

11-12 Crtpoenue aToma DONeKTpoHHOEe cTpoeHue aroma. [lepuonumyeckuil 3akoH H
NepUoANYecKas CcHCTeMa XuUMudeckux dnemeHtos J[.U.
MenneneeBa. CBsi3b CTpoeHHSI ¢ (DU3UYECKUMU CBONCTBAMHU
BEIECTBA.

12-13 Ilepuognueckuii [TepnoauHOCT, B M3MEHEHUH 3JIEKTPOHHBIX KOH(UTyparuii

3aKOH U atoMmoB. llepumonmueckuii 3akoH. Ilepumomudeckas cucrema
nepuoandecKas XUMHUUYECKHX 3JIeMeHTOB. CTPYKTypa NepUOAMYECKON CHUCTEMBI

CHCTEMAa XMMHYECKUX
anemenTtoB J[.1.
Menneneena.

U €€ CBS3b C DJIEKTPOHHOU CTPYKTYpOou aToMoB. Ilepuonsl u
rpynnel.  KopoTko- W JAJIMHHONEPHOJHBIA  BapUaHTHI
nepuoauueckod Tabimupl. [lepnoguyHOCTh B HM3MEHEHUU




BEIMYMHBl PAJUYCOB, SHEPrMM HWOHU3ALMUHU, CPOACTBA K
AIIEKTPOHY, 3JEKTPOOTPULIATENBHOCTH aTtoMoB. IlosmoxxeHune
XMMHYECKOIO 3JIEMEHTa B NEPUOAMYECKON CHCTEME KaK €ro
IJIaBHAs XapaKTEPUCTHKA.

14 Xumuueckas cBsi3b M | XuMmuyeckass  cBsi3b.  OmpezeneHue  IPOCTPaAHCTBEHHOIO
MEXMOJICKYIISIPHBIC CTpOEHUs MOJIeKyI. Meton [ miecnu u Teopust THOpUIH3AIHH.
B3aHUMOJICUCTBU

14 CrpoeHue BemiecTBa U | ArperaTHble  COCTOSIHHMS — BEILECTBA:  TBEPAOE,  KHUJIKOE,
€ro arperaTtHoe razoo0OpasHoe. Kpucrammueckoe u amMOppHOE COCTOSIHHUSA.
COCTOSIHUE Kpucrannuueckas pemerka, 1e()eKTbl CTpYKTYPHI.

15-16 7. AucnepcHbie cucteMbl. KoJmonanbie pacTBoOpHI.

15 JucniepcHele Knaccudukanus JMCIIEPCHBIX CHCTEM. ITonsarus
CHCTEMBI. TeTepOreHHOCTh M AucnepcHocTh. CrmocoObl  MOTydYeHus

BBICOKOJIMCIIEPCHBIX CUCTEM. MeTOoJbl IUCIEPrUpoOBaHUs U
KOHJICHCAIIUH.

16 Konnouansie OcoOeHHOCTH ~ CBOMCTB  BBICOKOJMCHEPCHBIX  CHCTEM.

PacTBOPBI. OcoOeHHOCTH  ONTHYECKUX CBOMCTB. Oddexr Tunmamns.
PaneeBckoe  paccessHue B KOJUIOMJIHBIX  pacTBOpax.

Konnurarupasie CBOMCTBA. DJIEKTPOKUHETUYECKUE SIBJICHUSI.
Onektpodope3.  DIEKTPOIHAOOCMOC.  ArperaTUBHasT |
CEeIMMEHTAIlMOHHAsl YCTOWYUBOCTh KOJUIOMJIHO-TUCIIEPCHBIX
cucteM. Koarymsmus u koanecueHnus. JluogoOGubie 301H.
[Tonstue wmunemna. IlpaBuno Ilanera-®asinca. CtpoeHue
munemsl. CocraBienue Gopmynsl munemibl. Ctpoenue JI9C.
Mexdasznplii 1 13eTa— (3JMEKTPOKMHETUYECKNN) NOTEHLUAIIBI.
Y CTONYHUBOCTH KOJLJIOWTHBIX pacTBOPOB. DakTOpHI,
00yCIIOBIMBAIOIINE YCTOMYMBOCTh KOJJIOMJIHBIX PacTBOPOB.
IIpaBuno lynsue — lapau. I[lopor koarynsuuu.

HpakmuquKue/cemuHapCKue 3AaHAMUA

HanmenoBanue Conepxanue
Henens pasnena /
TeMbI M CIUTLIHHbI
Cemectp 2

1-4 4. OcHOBBI XUMHYECKOI TePMOAUHAMMKH.

1-2 Tepmoxumus. Tepmoxumus. TernoBeie 3Q(HEKTH XUMUYECKUX peakuil. 3aKOH
I'ecca u criecTBUA U3 HEr0. DHTANBIUSA 00pa30BaHUs U
cropanus BemecTB. CTaHIapTHOE COCTOSIHUE BelecTBa. Pacuér
TETIOBBIX A(P(PEKTOB XMMUYECKUX peakiiil. 3aBUCUMOCTh
Ter1oBbIX 3¢ (eKkToB 0T Temneparypsl. 3akoH Kupxroda.

3-4 CamornpousBonbHble 1 |Kputepun paBHOBeCHs U HaIIPaBICHHUS CAMOIIPOU3BOJIEHOTO

HECAMOITPOU3BOJILHBIC
npoueccsl. Kputepun
paBHOBECHS U
HaIpaBJICHUS
CaMOIPOM3BOJILHOTO
IIPOTEKAHUS ITPOLIECCOB.

npoTekanus nporeccos. DHeprust [ uooca (AG). Kpurepuit
OCYIIIECTBUMOCTH XMMUYECKOTO npotiecca. JHeprust [ md6ca u
HalpaBJIeHHE XUMUYECKOTO Mpoliecca. BiusHue sHTanbIuiHOTO
U SHTPOIMMHOTO (PAKTOPOB HA HANpaBJIEHUE MPOTEKAHMUS
nporecca. AG o0paTUMBIX U HEOOpATHMBIX peakiuii. Y paBHEHHE
M30TepMBbl XUMHUUeCKOi peakinu (ypaBHeHue Bant-I'odda).
Pacuérer AG xumHueckux peaknuii. Pacyer KOHCTaHTHI
pPaBHOBECHSI U3 TEPMOIMHAMUYECKUX JAHHBIX




5-8

5. OCHOBBI JIEKTPOXHMHUH

5-6 OKHCIUTENBHO- CocrapneHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
BOCCTaHOBUTEJIbHbBIE peaxkuuii METOJIOM JIEKTPOHHOIO OalljlaHCca U METOJIOM
peakluu B pacTBopax. |moiypeakuuil. 3aBucumoctb OBP oT xapakrepa cpenbl Ha

MpUMepe NepMaHTraHaTa Kajus ¥ MepoKCUaa BOAOPOa.
7-8 ONEeKTpOXUMHUECKHE | DIEKTpOAHbINA noTeHuuan. CTaHJapTHBIM BOJOPOIHBIM
MPOLECChHI anektpol. ["anbBannueckuii snemenT. IJC. Cpsazb DC u
n3MeHeHus sHepruu I 'u60ca. Psg HanpspkeHU MeTauioB.
Hanpasnenue nporekanust OBP. DnekTpoinus.
Koppo3sust MeTamioB u METO/bI 3aIIUTHI OT KOPPO3UH.
9-14 6. CTpoeHHe BellecTBA 1 XUMHYECKasl CBSI3b
9-10 |Crpoenue atoma DIIEKTpOHHOE CTpoeHue aToma. [leproanueckuii 3aKoH u
MEPUOINYECKAsl CUCTEMA XUMHUYECKUX 1eMeHTOB [[. 1.
MenpeneeBa. CBsi3b cTpoeHUs ¢ (PU3HMUECKUMU CBOMCTBAMHU
BEILIECTBA.
11-12  (Ilepuogmveckuii 3aK0OH
Y TIePUOINYECKas
CUCTeMa XMMHYECKHUX
anemenTtoB J[.1.
Menneneena.
13-142 |KomruiekcHBIC Crpoenue KC. Xumuueckas cBsi3b. Homenkiarypa.
coequaeHus (KC) Hucconumanus KC. KoHcranTa HECTOMKOCTH.
15-16 |7. ImcnepcHbie cuctembl. KossionHbie pacTBOpPBI.
15-16 |Komnouansie pactBopsl. |CTtpoerne mumnesuibl. CoctaBieHne GOpMYITbl MALIEILIBL.

Crtpoenue IDC. Mexdaszubiii u a3eTa— (3MEKTPOKUHETUYECKUT)
IIOTEHIMANBL. Y CTOMYMBOCTD KOJJIOUJHBIX pacTBOPOB. DaKkTOpHI,
00yCIOBJIMBAIOIINE YCTOMYMBOCTH KOJUTOUIHBIX PACTBOPOB.

[Ipasuio Hlynene — 'apau. Iopor koaryisanuu.

Jlabopamopnule 3ansamus

Henens

HaumenoBaHue pazaesia
/

TEMbI THCIUIIJITUHBI

Conep:xanue

1 cemecTp

l. OcHOBHbIE IOHATHUS B XUMHH

OCHOBHBIC TIOHSTHS B
XUMHUU

JIaGopartopHas paboTta. «IlosyueHue u cBOHCTBa OKCHJIOB,
THIPOKCHUIOB U cojieil. 3aBUCUMOCTh OCHOBHO-KUCIIOTHBIX
CBOWCTB OKCHJIOB U TUAPOKCUIOB OT noJioxkeHust B [ICXD».
Texnuka 6e3onacHoctu. [IpaBuia noBeaeHNsI B XUMUYECKON
naboparopuu. [IpaBuiia BEIMOTHEHHS U 3alIUTHI PabOT.
OcHoBHBIE TIOHATHS B XUMUHU. OCHOBHBIE KJIACCHI
HEOPTraHNYECKUX COCTUHEHUH.

JlabopaTtopHas pabota «TuTpoBaHmue pacTBOpa ruIpOKCHAA
HaTpUs paCTBOPOM COJITHOM KMCIIOTHI 33JJaHHOM
KOHIEHTPALUN».

O6bemusiit ananu3. Kornentpamuu (®, Cy, Cu). OCHOBBI
00BEMHOT0 XMMHUYECKOT0 aHanu3a [Ipurorosienne pacTBopoB

3aJlaHHOM KOHICHTpPAINH.

2. XHMHU4YeCcKasi KHHeTHKA U XHMHUYeCKOe PABHOBECHE
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5-8 Xumnueckas kuHeTnka |JlabopaTopHas pabora «VccinenoBanne KHWHETUYECKUX
3aKOHOMEPHOCTEN Pa3JI0KEHUSI THOCEPHOU KUCIIOTHD)
9-16 3.PacTBOpBI
Hctunnsie pactBopsl.  [JIabopatopHas pabora «Bomgopoanslii mokazatens. OnpeneneHue
O6mue cBoiicTBa pH BoIHBIX pacTBOPOB (METO UHIUKATOPOB,
pacTBOpOB WHCTPYMEHTAIBLHBIN METOJ)».
9-12 3JICKTPOJIUTOB.
PaBHOBeCHs B BOTHBIX
pacTBopax
JIEKTPOJINTOB.
JlaboparopHas pabota «OOMEHHbIE peakliy B pacTBOpaXx.
13-16 [TpousBeneHne pacTBOPUMOCTH. Y CJIOBHSI M HAITPABIICHUE
MIPOTEKAHUS PEaKMii HOHHOTO OOMEHa 10 KOHIIA.
2 ceMecTp
1-2 3.PacTBOpBI \Ha60paT0pHasI pabora «[ 'maponus conei»
3-4 4.0CHOBBI XHMHYECKOI TePMOTUHAMUKH
3-4 Tepmoxumust JlaGoparophas pabota «Onpenenenne TeroBbx 3G dexToB
XUMHUYECKHUX PEaKINii HeHTpaIu3aluu CUIIbHON KHUCIOTHI
CHJIbHBIM OCHOBAHHEM H OTIPEIeICHUE TEIUIOT PACTBOPEHUS
COJIEN B BOJEY.
5-8 5.0CHOBBI 3JIEKTPOXMMHH
5-6 OKHCIUTENBHO- JlabopaTtopHas pabota «OKHCIUTETEHO-BOCCTAHOBUTEIIbHBIC
BOCCTaHOBUTEJIbHBIE peaxiuu.
peakuuu B pactBopax. |Hampasienue nporexanus OBP. Pacuer sneprum ['u66ca st
OBP.
7-8 Onexrpoxumuueckue  |Jlaboparopnas padora «M3ydenue padotsl ['D ¢ paznuyHbIME
MIPOLIECCHI METAINTUYECKUMH dJIeKTpoaamu. V3ydyenne paboTsl
KOHILEHTpalroHHOro 'Oy,
9-12 6.Ctpoenne BemecTBa |JIaboparopnas pabota «KoMruiekcHbie COeTUHEHUS.
u xummnueckasi cBsizb | [lonyuenune KC, nuccnenoBanue cBoiicts KC.
7. JucnepcHbie JIaGopartopHas pabota «Kosnonanelid pactBops»». [lonydenue
12-16 CHCTEMBI. KOJIJIOWJIHBIX PACTBOPOB U MCCIIEIOBAHNE X CBOWCTB.
Kossionanbie
pacTBOpHI.
7. MEPEYEHb YUYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JJISL

CAMOCTOSTEJABHON PABOTHI OBYUYAIOHUXCS IO JUCHUITIIUHE

1. Meronuyeckue yKa3aHHsl [0 OPTaHU3aI[MM CaMOCTOSTEIBHON pabOThl MO TUCIMILIMHE
«XuMus», yTBepkaeHo Ha 3aceaannn otaencHus ADuT (mpotokon Ne 1 ot «30» aBrycra 2023 1.)
2. Metonyeckre PEKOMEHJAIMK IO BBIIOJHEHUIO J1a0OpaTOPHBIX pPa0OT, YTBEpPKICHHbBIE
OTJIeIICHHEeM OMOTeXHOJIOTHH, mpoToko Ne 7 ot 07.03.2023 .

8. ®POH/ OHEHOYHBIX  CPEACTB JUId  IIPOBEJEHWA TEKYIIEH N
IMPOMEXYTOYHOU ATTECTAIIUUA OBYYAIOIIIUXCA 11O JTUCHUIIJIMHE

8.1. Ces3b Mexay popMupyeMbIMH KOMIETEHIMAMH U (POPMAMH KOHTPOJISAA X OCBOCHHS

Ne i/ KonTposupyemsie pa3aesnl HNapnkaTop 1ocTHKEHHUSA HaumenoBanne
(TeMbI) TUCHUTIJIMHBI KOMIIeTeHIIN U OLICHOYHOI0 CPEeACTBA
TeKylei u
NPOMEKYTOYHOM
arTecTalMu
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Texkymas arrecranus, I cemecTp

1.0OcHOBHBIE TOHATHS B 3-VKE-1 Oyenounoe cpedcmeo Ne

XUMHH 3.1 u 3.2— konmponvuas

2. XuMH4Y€eCcKasi KHHETHKA U paboma;

XUMHUYECKOE PABHOBECHUE Oyenounoe cpedcmeo Ne 4
— 3awuma 1ab0pamopHbIx
pabom.

3. PactBOphI 3-VKE-1 Oyenounoe cpedcmeo
Ne3.3 — konmponvras
paboma;

Oyenounoe cpedcmeo Ne 4
— 3awuma 1ab0pamopHbIx
pabom.
IIpome:kyTouHasi aTTecTanus, 1 cemectp
3a4er |3-VKE-1 | Oyenounoe cpedcmso Ne2
Tekymas aTrecTamusi, 2 CEMeCTP

3. PactBopbI 3-YKE-1 Oyenounoe cpedcmeo

4. OCcHOBBI XUMHYECKON No3.4, 3.5— koumponvhas

TEPMOJIUHAMUKHU paboma,

5. OCHOBBI JIEKTPOXUMHUU Oyenounoe cpedcmeo Ne 4
— 3awuma 1a60pamopHbIx
pabom.

6. CtpoeHue BeliecTa u 3-YKE-1 Oyenounoe cpedcmeo

XUMHAYECKAs CBA3b Ne3.6, 3.7 — koumponvhas

7. lucriepcHbIC CUCTEMBI. paboma;

Komnnounnsie pacTBopsl. Oyenounoe cpedcmeo Ne 4
— 3awuma 1a60pamopHbIx
pabom.

IIpoMe:kyTOUHAsI aTTECTALHUSI, 2 CEMECTP
OKk3ameH 3-VKE-1 |Oyenounoe cpedcmso Ne 1

8.2. TunoBble KOHTPOJIbHbIE 3aJaHUS] WJIN MHbIE MAaTePHAJIbI, He00X0AMMBbIe JIs1 OLleHKH 3HAHWH,
YMEHHI U HABBIKOB, XapaKTePU3YIOLIHUX ITANbI GOPMHUPOBAHUA KOMIIETECHIUI

@OH/ OLIEHOYHBIX CPEJCTB MO AMCLUUIUIMHE OOECHeyMBaeT MPOBEPKY OCBOEHHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs! (KOMIIETEHIMI U MX MHAMKATOPOB) MOCPEACTBOM MEPONPUATUN TEKylled U
IIPOMEKYTOUHOM aTTECTAllUU 110 TUCLUILINHE.

Ouenounsle cpencTBa npuseeHsl B [Ipunoxennn «DoHA OLEHOYHBIX CPEICTB.

Oyenounoe cpeocmeo Nel

BONPOCHI (33aHUsI) K SK3aMEHY, 2 CEMECTP:

1. CocraB aTtoma. DJeMEHTapHbIE YaCTHUIbl. XapaKTePUCTUKA DIJIEKTPOHA, MPOTOHA, HEUTPOHA.
Xumuyeckuit snemenT. M3otomnbl. Monbl. OCHOBBI aTOMHO-MOJEKYISPHOTO yueHusi. Macca aToMoB.
AromHas equHUIA Macchl. [ToHsATHE KOTMYeCTBA BEMIECTBA, MOJIb.

2. Crpoenune aroma. SnepHas monenb atoMa.  KBaHTOBO-MEXaHMYECKOE ONHCAHUE CTPOCHHUS
atoma. KopryckymnsipHO-BOIHOBOM myanu3M. OpouTaib.

3. DnekTpoHHOE cTpoeHHe aroma. KBanToBele uncia N, |, mi, ms. 3HaueHne u GU3NUECKHIA CMBICTL.
ONEeKTPOHHBIN ciI0M (YPOBEHb). DJIEKTPOHHBIE MTOTYPOBHHU.

4. OnexrponHas (opmyna. IlpaBuia 3amonHeHust >MeKTPOHHBIX opOutaneil. [Ipunuun I[laymu.
ITpaBuno I'yaaa. [lepBoe u BTopoe npaBuiia KieukoBckoro.

5. DNEKTPOHHOE CTPOCHHUE ATOMOB U IIEPUOAUUYECKOE U3MEHEHUE CBOMCTB XUMUYECKUX DJIEMEHTOB.

[Mepuomnueckas cucrema J[.M. MenneneeBa. S-, p-, d- u f- 3JeMeHTB, MX pacCHOJOXKEHHE B
MIEPUOUYECKON CUCTEME.
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6. [ToHnmMaHue MEPHOIUYECKOTO 3aKOHA C MO3ULHMA COBPEMEHHBIX MPEIACTABICHUN O CTPOCHHH
aToMa. 3aKOHOMepHOCTI/I H3MCHEHHUS METAJIMUYECKUX M HEMETAJUIMYSCKUX CBOUCTB XHUMHUYECKUX
3JIEMEHTOB B TMepuofax W rpymnmax nepuoandeckor cucteMbl (I1C). 3akoHOMEpPHOCTH B U3MEHEHHUH
paanycoB aromoB 1 noHOB B [1C.

7. DHeprusi HOHU3AIHUU, CPOJICTBO K JIEKTPOHY H JIEKTPOOTPUIATEIBHOCTh. 3aKOHOMEPHOCTH UX
M3MEHEHUS y AJIEMEHTOB B TIEPUOIaX U TPYyIIIaXx.

8. KoBasienTHast xuMudeckas CBsizb, €€ xapakrepucTuku. OOMEHHBII U JIOHOPHO-aKIIETITOPHBIN
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3U.

9. Merton BaJeHTHBIX CBsi3¢i (ocHOBHBIE monokeHus ). Kpubas E=f(r) monexyi.

10.  TloHsATHS BaJEHTHOCTh ATOMOB, BAJICHTHBIC DJICKTPOHBI, CTEIICHb OKUCIICHUST aTOMOB. [IpaBuiia

OTIpeNIeNIeHUs] CTENICHH OKHCIICHHS JIEMEHTOB. BaJeHTHOCTh aTOMOB B OCHOBHOM M BO30YXIEHHOM
COCTOSIHUSIX.

11. OcCHOBHBIE TUIIBI XUMUYECKOW CBSI3U. DJIEKTPOHHAS NPUPOJA XUMHUYECKON CBA3U. OCHOBHBIE
XapaKTEpUCTUKU XMMHYECKOM CBS3M: DHEPIHsA CBS3W; [UIMHA CBSI3W; HAIPABICHHOCTb CBS3U;
HOJIIPHOCTD CBSI3H; HACHIILIAEMOCTD CBA3H.

12. Bonopoanast cBsizb. DHEprusi BOJAOPOIHON CBs3U. M3MeHeHHE (DU3UYECKHUX CBOMCTB BEIICCTB
BCJIEICTBUE 00pa30BaHMsI BOJOPOIHBIX CBA3€. OCOOEHHOCTH CBOMCTB BOJBI.

13. MexMorneKyisipHble B3aMMOJEHCTBHSI M arperaTHoe COCTOSHUE BellecTB. ['a3o00pasHoe U
KOHJICHCUPOBAaHHOE COCTOSIHUE BEILECTB.

14.  OcobGenHocTu Ta3000pa3HOro, >KUIKOTO M TBEPJIOrO arperaTHbIX COCTOSHUN BEIIECTBA.
CpaBHEHHE CBOMCTB TBEPIOTO KPUCTAJUIMIECKOTO M TBEPIOTO aMOP(PHOTO COCTOSTHUI BEUIECTBA.

15.  Kpucramwisl. OCHOBHbIE TUIBI KPUCTANIMYECKUX PEIIETOK: aTOMHasl, MOJIEKYJIIpHAs, HOHHAs U
MeTaynueckast. CBsi3b CTPOEHUS U CBOWCTB KPUCTAJIIIOB.

16.  DnekTpoOTpULATENBHOCTh U OCHOBHbBIC THIBI XMMHUYECKOH CBsA3M. MloHHas cBsi3b. OCHOBHBIE
XapaKTEePUCTUKU UOHHOM CBSI3U.

17. HampaBieHHOCTb XMMHMYECKHX CBSI3€H M NMPOCTPAHCTBEHHOE CTpoeHue Mouiekys. Konnenuus
rUOpUAM3aIi OpOUTANICH TS ONpeesICHNs KOHPUTYpAIMi MOJICKYIT (Ha IpUMEpe aToMa Yriieposa) .
18.  HampaBiieHHOCTb XUMHUYECKUX CBA3EH U MPOCTPAHCTBEHHOE CTpoeHUe MoJieKyIl. OleHKa yrioB
MEXITy CBSI3IMHU U (hopMbl Mosiekyn. Meton ['minecniu 1st onpeaeneHns KOHPUTypaud MOJIEKYI.

19. MexMonekyisipHble B3aUMOJEHCTBUS: OPUEHTALlMOHHOE, WHAYKIMOHHOE, IHCIIEPCHOHHOE.
DHeprus MeXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUS.

20.  OcHOBHBIE KJ1aCcChl HEOPTaHMUYECKUX BEIIECTB: OKCUIbI, KUCIOThI, OCHOBaHUS, coiu. KuciaoTHo-
OCHOBHBIE CBOMCTBA OKCUOB U TUAPOKCOCOEAMHEHUHN S U P-3JIEMEHTOB B 3aBUCHMOCTH OT MOJIOKEHUS
aneMeHTOB B nepuoanudeckon cucreme [[.M. Menneneesa. Cxema Koccens. CesA3b ¢ paguycamu u
CTENEHSIMH OKHUCITIEHUS. AM(OTEpHbIE COETUHEHNS.

21.  T'anpBaHMYecKHe JIeMEHTHI. DiaeMeHT Jlanuamsa-AkoOu. KoHleHTpalnoHHbIe rajJbBaHUYECKUE
anemeHThl. Pacuer DJIC n AG ranpBaHHUECKUX AJIEMEHTOB. CBHHIIOBBIA aKKyMYJISTOP.

22. Onexrtpon. /JIBoitHOW osnekTpuueckuil cinod. CTaHAApTHBIE AJIEKTPOJHBIE TOTEHIUAJIBI.
CraHmapTHBII BOJIOPOIHBIN SJIEKTPOI.

23.  CKOpOCTb XMMUYECKOH peakuuu. 3aKOH JIeHCTBUS Mace JUIsl HeOOpaTUMBIX peakiuil. MexaHusm
XUMHUYECKHMX IPOLECCOB. DieMeHTapHas peakius. MoJIeKyIsIpHOCTh peakliy, HOPSAI0K XUMUYECKON
peaxkuu.

24.  BrawmsiHHE TemIiepaTypsl Ha CKOPOCTh XuMU4eckoi peaknuu. [IpaBuno Bant-I'odda. Dueprus
AaKTUBALIUM. OHEpPreTHdecKas cxeMmMa IMPOTEKaHUS XHMHMUYECKOM peakUud. OHJOTEPMHYECKHE U
AK30TepMHUUECKHE peakinu. Y paBHeHue Appennyca. Katanus. Uarubuposanue.

25.  OOparuMble XUMHUYECKHE peakIy. 3aKOH JeWCTBUS Macc /i 00paTUMbIX peakuuii. KoncranTta
paBHOBecHsl. DHepreTuueckas cxema oOpaTUMON peakuuu. BiusHue M3MEHEHUs BHEIIHUX YCIOBUMN
(KOHIIEHTpalMH, AaBICHUs, TeMIepaTypbl. KaTaJu3aTopa) Ha MOJOXKEHHEe XUMHYECKOTO PaBHOBECHS.
[Tpunnun Jle-IlaTense.

26.  IlepBblii 3aKOH TEPMOJUHAMUKH. DHTAIBIUSA M BHYTPEHHsSI dHeprus. CTaHAapTHBIE YCIOBHSL.
CranjapTHas SHTANbIUS 00pPa30BaHMSI BELLIECTB.
27.  3akoH ['ecca m cienctBus u3 Hero. TeruioBod 3¢pdeKT XUMHUYECKHX peakiuil u (a3oBBIX

nepexo/ioB. Pacuér TemnoBbiXx 3¢(eKToB (PU3NMKO-XUMUYECKUX IMPOLIECCOB U3 CTaHAAPTHBIX TEIJIOT
o0Opa3oBaHusl.
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28. Outponus. TepmoanHaMuuecKas BEpPOATHOCTh. YpaBHEHHE bonbliMaHa. DHTpoOmNuUs, Kak
GyHKLIUS Temrmeparypsl, aBiieHHs, 00b&Ma, (Pa3oBOro COCTOSHHS BELIECTBA, CTPOCHUS MOJEKYIL.
V3MeHeHre SHTPONHUHU MTPU XUMUYECKHUX U (Pa30BBIX MPEBPAICHUSIX.

29.  Dwueprus ['m60ca. YcioBus caMONpPOHM3BOJIBHOIO MPOTEKaHHS HEOOPATUMBIX XHMHYECKUX
nporeccoB. BausiHue Temneparypsi.

30.  Dueprus I'm60ca mis oOpaTUMBIX XUMHUYECKUX peakiuidl. CBA3b ¢ KOHCTAHTOH paBHOBECHSI.
VYpasuenue Bant-I'odda.

31. PactBopsl. Knaccuduxkanus pactBopoB. Tepmoamnamuka mpouecca pactBopeHus. Ilonstue
U/1€aIbHOTO pacTBOpA.

32.  Cnoco0bl BBIpaKEHMsI COCTaBa PaCTBOPOB: MaccoBasi M MOJIbHAS JI0JIU; MOJISIpHAs!, MOJISUIbHAS U

HOpMasibHasi KOHIEHTpauuu. CBs3b MEXIy MOJSPHOW KOHLIEHTpAaLMEW U MAacCOBOM HOJEH, MEXITy
MOJISTIBHOM U MOJIAPHOM KOHIIEHTpALUEH.

33.  IlonsATue SKBUBAJIEHT, ()aKTOP SKBUBAICHTHOCTH, SKBUBAJICHTHOE YHCJIO0, YKBUBAJICHTHAs Macca,
3aKOH SKBHUBaJeHTOB. [IpaBmiia ompezaeneHus (GakTopa 3KBUBAJEHTHOCTH JUISI KUCIOT, OCHOBaHUIA,
OKCHJIOB, COJICH, JJIi XUMHUECKUX AJIEMEHTOB. Pacuer (akTopa SKBHBAJCHTHOCTU JJISI OKCUIIUTENS U
BoccraHoButens B OBP.

34.  PacTBOpBl DJEKTPOJNUTOB. ONEKTpodMTHYEecKas auccouuanus. CuibpHble ©  cradble
3NeKTpoiauThl. KoiuuecTBeHHbIE XapaKTEpPUCTHKHM Ipolecca 3JICKTPOJUTHUECKOW TUCCOLMALUU
(cremeHp JuccolManuy, KOHCTaHTa JUCCOLMALMK). 3aBHUCHUMOCTb IpoOIecca JUCCOLMALMU  OT
TeMIIepaTyphl.

35. Huccoumanus Boxbpl. MoHHOe mnpousBeneHue BOABL. BoOnopoaHBI M TMIPOKCUIBHBINA
nokaszarenu. Pacuér BogopoaHoro mnokasarens (pH) pacTBOpoB CHIBHBIX U claOBIX KHUCIOT M
OCHOBaHUMU.

36.  3aBHCHMOCTb CTENEHU TUCCOLMAIMU CIA0BIX AIIEKTPOIUTOB OT KOHIEHTPALMU PACTBOPOB.
3akoH pazdasieHus OcTBanbaa (BBIBO).
37.  PactBopumocth BemiecTB. KoadduimeHnt pactBopuMmocTH. VIOHHOE paBHOBECHE B CHCTEME

pactBop <> ocanok. [IpomsBenenue pactBopuMocTH. MossipHas pacTBOPUMOCTb. CBS3b MEXIY
MOJISIPHO# PacTBOPUMOCTHIO MAJIOPACTBOPUMBIX BEILIECTB M MPOU3BEACHUEM PACTBOPUMOCTH. BiusiHue
MMOCTOPOHHUX BEIIECTB HA PACTBOPUMOCTh. D(hDeKT obIIero noxa.

38.  T'ugponus conei. CremeHb TI'MIpONM3a M KOHCTaHTa TIujposnnsa. Pacuér BogopoaHoro
nokazatesnst (pH) pacTBOPOB TUIPOIU3YIOMIMUXCS COJIEH.
39.  OOMEeHHBIE peakLMd B pacTBOpax »dJIEKTPOJUTOB (peakiuu ¢ OOpa30BaHUEM OCAIKOB

MaJIOPACTBOPHMBIX BEIIECTB, CIA0BIX 3JIEKTPOJUTOB, Ta30B). HampamieHwe TpOoTEKaHUS peaKmuid
oOMeHa i ciyvasi, KOTJa OJJHOBPEMEHHO CPeH UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIIUU UMEIOTCS
MaJjiopacTBOPUMBIE BEIIECTBA WJIM CIIA0bIE IJICKTPOJIUTHI.

40. OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE peakuuu (OBP). Knaccudukanus OBP.
MexXMONeKYIIIpHbIe,  BHYTPUMOJICKYIISAPHBIC  PEAKIMH, PEAKIUH  JUCIPOMOPIIHOHUPOBAHUS.
Oxucnutens. BocctanoBuTeNb.

41. KonnuraruBHeie cBONCTBA pacTBOPOB HEINEKTPOJUTOB. 3akoH Payns. dazoBas guarpamma
BoAbl. V3MeHeHue TemrepaTyp 3aMep3aHus M KHUIIEHHS BOJHBIX pacTBOpPOB. SIBieHHE ocmoca.
VpaBuenne Bant-I'opda mi1s ocmormueckoro npaeieHus. M3oTtonmdeckuid  k0dPUIIUEHT,
YUUTHIBAIOIIMIA MTPOLIECCHI TUCCOLMAIIMU M aCCOIMAIIMH YacTUIl B PACTBOPaXx.

42.  DKBUBAJICHT BEIIECTB B KHUCIOTHO-OCHOBHBIX M OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.
@DaKkTOp SKBUBAJIEHTHOCTH. DKBUBAJIEHTHAs Macca. 3aKOH DKBUBAJICHTOB.
43. Kommiiekchple  coennHeHus. HomeHkiaTypa KOMIUIEKCHBIX — coennHeHHi. CTpoeHue,

XUMHYECKasl CBsA3b. Jlncconuanys KOMIIEKCHBIX cCOeAMHEHNH. KOHCTaHTa HECTOMKOCTH KOMILIEKCHBIX
COCTUHEHUN.

44,  JlucriepcHble CUCTEMBl U MX KJacCH(UKanus (B 3aBUCUMOCTH OT COOTHOIICHHS arperaTHoro
COCTOSTHUS JucriepcHas (pa3a/aucriepcuoHHas cpesia; XapakTepa B3auMoIeHCTBUS TUCIIEpCHOM (a3bl ¢
JUCTIEPCUOHHOIN Cpelloi, CTPYKTYpPHO-MEXaHWYEeCKHX CBOWCTB). JlucmepcHoCTh M rerepoa3HOCTb.
CniocoObl MoTy4eHUs JUCTIEPCHBIX CUCTEM (METO/IbI JUCTIEPTUPOBAHUS M KOJICHCAIIIH )

45.  KomnouaHble pacTBOPHl KaK YacTHBIM ciyyail aucnepcHbIXx cucteM. OcoOeHHOCTH CBOWCTB
KOJUTOUTHBIX cucTeM. CTpoeHue Mule/ul B JUOGOOHBIX KOJUIOMIHBIX pacTBOpax (arperar, sipo,
rpanyia, munenna). [Ipasuiio [lanera — ®@asHca.
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46. DJIEKTPOKUHETUYECKHE  CBOWMCTBA  KOJUIOMJHBIX  pacTBopoB.  CTpoeHHe  ABOMHOIO
aNeKTpuueckoro cios. lloTeHumanonpeaensonye HOHbI, MPOTUBOHOHBI. DIEKTPOKMHETHUECKUI
(m3eTta-) moTeHHHMAN. DNeKTpodope3 U AIEKTPOIHIOOCMOC — OOBICHCHHE MEXaHW3Ma C IO3HITHI
CTPOEHUS MUIIEILIBL.

47.  ArperaTtuBHas U KHHETHYECKas (CEIUMEHTALMOHHAs ) HEYCTOWYMBOCTD KOJIJIOUTHBIX PACTBOPOB.
Koarynsuus u koanucuenuus. [lopor koaryisinuu, KoaryJupyrolulee J1elCTBUE AIEKTPOIUTOB, IPABUIIO
[lyneue — INapau.

48. XKectkocts Bobl. MeToabl €e yCTpaHEHHs.

IIpumepHbIe 321244, BKIKYECHHbIE B IK3aMeHAIlHOHHbIE OMJIeThI

1. 3aaun Ha OCHOBHBIE 3aKOHBI XMMUHU (PACUET 110 CTEXUOMETPUH, Fa30BbIE 3aKOHBDI).

2. Hanmcanue »mekTpoHHBIX (hopmyit anemeHToB [leproaudeckoit CUCTEMBI.

3. Onpenenenue KoHpUTYpaIUil IPOCTEHIIMX MOJIEKYJI, OTPEIeIICHUE MOISIPHOCTH CBSA3EH B MOJICKYJIE.
4. 3amaud Ha TPUTOTOBJICHHE PACTBOPOB (C HCIOIB30BAHHEM MOHATUN MPOLIEHTHON, MOJIAPHOW U
HOPMAaJIbHOW KOHLIEHTpAIUi).

5. 3ajaun Ha BBIYHMCIICHHE TETUIOBBIX (DPEKTOB peaKiinid.

6. 3aaun 10 KMHETHUKE PEAKIU, CBSI3aHHBIE C HCII0JIb30BAHNEM 3aKOHA JIEUCTBUS Macc, IpaBuiia BaHT
- Todda.

7. 3agauu MO paBHOBECHIO peakUui (OmpeiesieHue KOHCTAaHT PABHOBECHUS, pPacdeT PaBHOBECHBIX
KoHIeHTpanuii). Cmemenue paBHoBecus. [Ipuniun Jle-IllaTense.

8. Hamncanue peakuuii ruipoiu3a U onpeiesIieHue Cpeibl pacTBopa.

9. Hanncanuie OKMCIUTENBHO - BOCCTAHOBUTEINIBHBIX PEAKIUI IO METOY MMOJTYpPEaKIIUi.

10. Hantmcanue GpopmyIibl MUTIEKILTBI.

Tunossle 3a1a4u 1J14 3a4eTa
1.Hanmucate cxemy ruaponusa u ompenenuts pH 0,1M pactBopa Ks3POs, ecnu usBectHo, uto 1)
THJIPOJIM3 MIPOTEKAET MO MEPBOW CTYNEHHU; 2) KOHCTAHTHI AUCCONMAINN OpTO(HOCPOPHOIN KHCIOTHI IO
TIEpBOI, BTOPOI M TpeTheil CTyNmeHaM cooTBeTcTBeHHO paBHBI K,1=7,9011073; Kp=1*10"; K;3=4,5*10"
12
2.Paccuutars PH 2 %-noro pactBopa NaNOz (mioTHOCTB pactBopa 1,02 r/mi).
3. Hanucare cxemy runponusa KF. Beruncnauts konctanty ruaponusza KF. Omnpenenuts creneHb
ruaponmsa 31oii conu B 0,01M pactsope u pH pactsopa, eciu Ky(HF) = 6,6(110,
4. lnst pactBopenus 1,16 T PbJ, morpebosanocs 2 1 Boasl. Haiitu [1P Pbls.
5.PactBopuMOcCTh KapOoHata cepebpa Ag2COs B Boge npu 25°C pasna 1,16 MxMons/1. OnpenenuTs
MIPOU3BEIEHNE PACTBOPUMOCTH 3TOH COJM B BOJE.
6.BBISICHUTB, MOYHO JIM TOJTHOCTBIO pacTBOpuTh 7 T ZN(OH)2 B 1 11 BOABI pH KOMHATHOM Temreparype,
€CJIM U3BECTHO, YTO MPOU3BEACHUE PACTBOPUMOCTH TMIPOKCH/IAa IIMHKA MIPU ITON TeMIlepaType paBHO
1*10"Y. Mismenenuem o6bEMa pacTBopa npu pacteopenun ZnN(OH), npenedpeus.
7.0npenenuts creneHb aucconpanuu ykcycHoi kuciorel (CH3COOH) B 0,1M pactBope, eciu
koHcTanTa qucconnanun CHsCOOH pasua 1,8*107°,
8.CpaBauts pH 1M pactBopoB ykcycHoit kucinorsl (CH3COOH) u consmoit kucnorer (HCI).
K,(CH3COOH)= 1,8*%107°, PaccunTarh CTeleHb JUCCOLMUALMH YKCYCHOM KUCIOTEI.
9. Kakyro Maccy ruipokcuia HaTpHsi HEOOXOIMMO pacTBOPUTH B 3 11 BOJbI, 4T0Ob! pH momyueHHoro
pactBopa crajn paseH 11?7
10. KoncranTa mecroiikoctn noHa [Ag(CN)z]” cocrasnser 1,4 - 10%°, BBucInTh KOHIEHTPAIUIO
noHoB cepedbpa B 0,05M pactBope K[Ag(CN)2], conepxaiem, kpome toro, 0,01 monst KCN B nutpe
pacTBopa.
11. Koncranta Hectoiikoctn nona [Cd(CN)4]* cocraBnser 7,8 - 1078, Brrumcnnts KoHIEHTpaImio
nonoB kaamusi B 0,1 M- pactBope K2[Cd(CN)a], conepkamem B u30bitke 0,1 monss KCN B nutpe
pacTtBopa.
12.Bo ckombko pa3 yMeHbIIUTCS CcKopocTh peakuuun 2A(r)+B(r)«C(r) mnpu yMmeHbLIEHUH
NapUUabHOTO JIaBJICHHUS BCEX BEUIECTB B CUCTEME B TPU pa3a M OJHOBPEMEHHOM IOHM)XEHUHU
Temmnepatyps cuctems! Ha 30°C? TemmeparypHbIii K0d3)(GHIMEHT CKOPOCTH PEaKIHH - 2.
13.Bbruncanre TemMnepaTrypHblii KOG (GUIIMEHT ¥ 3HEPrui0 aKTUBAIMM XUMHUYECKOH PEaKlUH, €CIH
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KOHCTAaHTa CKOPOCTH 3Toit peakrmu ripu 120°C pasHa 5,88*10, a mpu 170°C pasna 6,7*1072.
14. Bo CKONBKO pa3 yBEIMUMTCS CKOPOCTh peakiuu, mpoTekaromeii npu 298°K, ecnu B pesyibrare
MCIIOJIb30BaHUs KaTalu3aTopa yAajloch YMEHBIIUTh SHEPTUIO aKTUBaluu Ha 4 kJ[>x/Monb?
15.MeronoM mnomypeakinuii cocraButh ypaBHeHue OBP, ykazaTh OKHMCIMTENb U BOCCTAHOBHTEID.
Paccuurares DJIC, snepruto ['n66ca, caenars BHIBOA O HANpaBICHUM MPOTEKAHUS MPHU CTaHIAPTHBIX
YCIIOBHUAX XUMHUECKOW peaKkIuu
H2S+ KMNO4+H2SOs- S|+ Mn SO4+....
16. Meronom mnonypeakiuii cocraButh ypaBHeHue OBP, yka3zaTb OKHCINTENb U BOCCTAHOBHTEIID.
Paccuurares DJIC, snepruto ['n66ca, caenars BBIBOA O HANpaBICHUM MPOTEKAHUS MPHU CTaHIAPTHBIX
YCIIOBUSAX XUMUYECKOU peaKkIuu
Al + NaOH + H20 < Nas[A1(OH)g] + H>
17. Merogom mnonypeakuuii  coctaBuTh  ypaBHeHue OBP, yka3arb  okuciuTen U
BoccraHoButenb.Paccuntare 3/1C, snepruto 'ub0ca, cienarb BHIBOJ] O HANPABICHUH MPOTEKAHUS TIPU
CTaHJAPTHBIX YCIOBUSAX XUMUYECKOU peaKiuu
KJ+K2Cr07+H2S04 «<>Jo+Cr*+. ..
18. Beruncniuth n3mMeHeHue 3Hepruu ['mb0ca B peakiuu aumepusanuu auokcuaa azora 2NOa(T) [
N204(r) mpu cranmaptHoii Temreparype. Crnenath BBIBOJ O HANpaBICHUHM MPOTEKaHUs MpoIecca,
OTpeeNIUTh KOHCTAHTY PABHOBECHS PEaKLUU JUMEPU3ALIUU.
19.Kakoe xosnnuecTBo Teruia BbienauTcs npu cropanuu 8 r CHanpu P=1 atm u T=25°C.
20. Ilpu HekoTopoii Temmneparype paBHoBecue B cucreme 2NO; < 2NO+O; ycraHOBWIOCH MHpHU
koH1eHTpanusx [NO]=0.4 monb/11, [NO2]=0.2 monb/11, [O2]=0.1 Moib/n. HaliTi KOHCTAaHTY paBHOBECHS
U UCXOAHYI0 KoHueHTpauuio NOz, ecnu UCXOAHAs KOHIIGHTpAIlMs KUCIopoja paBHa Hymo. Kakue
yciioBusl OyayT criocoOCTBOBaTh CMEILIEHUIO PaBHOBECHS B CTOPOHY oOpazoBanusi NO, ecnu npsmas
peaxius YHA0TepMUYecKasl.
21. B kakytwo cropony mpotekaer peakius Nary +3Hzw) «>2NH3¢) B cTanmaptabix ycnoBusix? Yemy
paBHA KOHCTAHTa PaBHOBECHS JaHHOM peakuuu’?
22. CocraBuTh (HOpMYIJIBI MHIICIUT 00pa30BaHHBIX a) qo0aBiIeHHEM (IO KaruisiM) pacTBOpa XJIOpUIa
6apus (BaClz) k pactBopy cyibhara Harpus (Na2SOs), HaxoasiemMycst B u30bITKE; a) 1obaBieHreM (110
KaruisiM) pactBopa cyibdara Hatpuss Na,SOs k pactBopy xiopuaa 6apus (BaClz), naxoasmiemycst B
n30bITKe. OOBSICHUTH pa3inyure B 3HAKaX 3apsii0B IpaHyIl.

Oyenounoe cpeocmeo Ne?2
BONPOCHI (3a7aHusl) K 3aueTy, 1 cemectp:

Bapuanr 1

1. Kakue u3 nmepeuucieHHbIX BENIECTB SBISIFOTCS THIPOKCHIAMU?
1) HCI; 2) Fe(OH)3z; 3) MnO3; 4) MgOHNO:3.
Kakwne KucinoTs MOTyT 00pa3oBBIBaTh KHCIIBIE COJIN?
1) HCI; 2) HCIO; 3) H3POg4; 4) HNOa.
OCHOBHBIE COJIH — ATO
1) IpOMyKThI HETIOIHOTO 3aMEIIEH s THIPOKCOTPYIIT OCHOBAHUS Ha KMCIIOTHBIE OCTATKH;
2) MPOAYKTHI HEMOJIHOTO 3aMEIICHHUS] AaTOMOB BOJIOPO/Ia MHOTOOCHOBHBIX KHCJIOT aTOMaMU METaJlIa;
3) MPOAYKTHI MOJHOTO 3aMEIIEHHs AaTOMOB BOJIOPO/ia B KMCIOTE aTOMaMHU METaJlIa;
4) IpOAYKTHI TIOJTHOTO 3aMECHHS THIPOKCOTPYIIIT OCHOBAHHSI KHCIOTHBIMH OCTaTKaMHU.
NaHSOs3 siBnsietcs:
1) ocHOBaHUEM; 2) cpeaHel Cobio; 3) KUCIION COJbIO; 4) KHUCIOTOM.
(CoOH)2S04 siBnsieTcs:
1) ocHOBaHUMeM; 2) cpefHel CoJbIo; 3) KHCIION COJIbIO; 4) OCHOBHOM COJIBIO.
Kucnsie comu MOTyT OBITH TOTyYEHBI:
1) ocHoBanue + kucioTa (M30bITOK); 2) KUcIoTa + OCHOBaHHE (M30BITOK); 3) KHCIIas COJb + MIET0Yb.
ModnsipHasi KOHLIEHTpALHs onpeaessercs no popmye:
1) Cw=v/V;2)Cy=V/v;3)Cu=n/V;4) Cy=n/v.
[TporienTHas KOHIEHTpaUs () MpeICcTaBIsieT cOO0:
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l) mszemeCTBa/ mBOZ[LI 1 2) (D:mBemeCTBa / mpaCTBopa;
3) (D:mBOI[LI/ mBemeCTBa .
3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKLUU OT KOHIEHTPALUU OIPEeIIAeTCs:
1) 3aKOHOM 3KBUBAJICHTOB; 2) 3aKOHOM JICHCTBYIOIIHX Macc; 3) npaBuioM Baut-T'odda.
B cootBercTBuM ¢ npaBuiom Baut-I'odda, ¢ poctom TemnepaTypbl CKOPOCTh peaKIuK
1) Bo3pacraer; 2) yMEHbIIAETCS; 3) HE U3MEHSIETCSL.
OnuH KaTanM3aTOp CHIKAST SHEPTHo akThuBauu Ha 4 kJx, npyroit —Ha 10 x/[x. Kakoii apdextrnBHee?
1)1;2)2.
[Tponecc aucconnany CepHOM KUCIOThI ONUCHIBAETCS] YPABHEHUEM:
1) H2SO4 < 2H' + S04%; 2) H2SOs — 2H' + S04,
KoHcTanTa qucconnanuy yKCyCHOM KMCIIOTBI BBIPAXKAETCs COOTHOLLIEHUEM:
1) K=[CH3COO]-[H"] / [CH3COOH];
2) K=[CH3COOH] / [CH3COO]-[H'];
3) K=[CH3COO] / [CH3COOH]-[H"].
Kakue u3 nepeuncieHHbIX KUCIOT SBISIIOTCSA CHIIbHBIMU?
1) HCI; 2) H2S0s3; 3) H3PO4; 4) CH3COOH.
Kakue u3 nepeuncieHHbIX OCHOBAaHUH SBISIOTCS CUIbHBIMU?
1) AI(OH)s3; 2) NaOH; 3) NH4OH; 4) Ba(OH)z.
B xucnoii cpene pH nmeer 3nadenue:

1< 7;2)>7,;3)=T.
BoxopoaHslil mokasaresns 3TO:
1) pH=-1g[H"]; 2) pH=-In[H"]; 3) pH=-Ig[OH].
I'mapoxcHIIBHBIN NTOKA3aTelb 3TO:
1) pOH=-Ig[H*]; 2) pH=-In[H*]; 3) pOH=-Ig[OH].
Crenenp qucconuanuu (o) AJ1st CIaObIX AJIEKTPOIUTOB paBHA:
a=1;2)a>1;3)a<l.
[Tpu yBennueHUN KOHLIEHTpALMK YKCYCHOM KucioTel B 100 pa3 creneHs Auccouuanuu
1) yBenuuntes B10 pa3; 2) ymensimutes B 10 pas; 3) yBenuuutcs B100 pa3; 4) ymensiures B 100 pas.
pH pactBopa pasen 3. Konuenrpanus nonos OH™ B 3ToM pacTtBope paBHa:

1) 11 M;2) 10°M; 3) 3M; 4) 101M.

KoHcTanTa qucconuanuy BoJibl ONPEeseTcs ypaBHEHUEM:
K= [H*]-[H20]/[OH]; 2) K= [H"]-[OH] / [H20]; 3) K= [H20]/ [H*]-[OH].
Ckonbko M1 0,1M pactBopa kucaoTsl motpedyercs it HeiTpanuzanuu 10 mut 0,05 M pactBopa NaOH?
1) 10 mit; 2) 20 mut; 3) Smit; 4) 25w
50 r Na2SO4 no6asmiu k 500 r Bozibl. MaccoBast 107151 MOJIYYMBIIETOCsl pacTBOpa paBHa:
1) 0,1; 2) 0,09; 3) 0,5; 4) 0,15.
B 400 r pactBopa comepxurcs 40 r KCl. MaccoBast goist pacTBopa paBHa:
9%,; 2) 10%; 3) 4%); 4) 12%.
3aKoH JIeHCTBYIOIMX Mace A peakun A+B — C+D:
1) Ke=[A[BY/ [C][D]; 2) v=k [A]-[BI;
3) v=k [C]-[D]; 4) K=[C]-[DV/ [A]-[B].
Ipu ysenuuenuu Temmeparypsl Ha 20° C ckopocTh peakiuu Bhipocia B 9 pas. TemmepaTypHbiit
KOA((UIIMEHT paBeH:
1) 4,5; 2) 3; 3) 2; 4) 0,5.
Kak m3MeHHTCS CKOPOCTh PEAaKIHH TIpH CHIKeHHH TemmepaTyphl Ha 20° C? TemmepaTypHsIii
KO3 QUIHEHT paBeH 2:
1) yBenuuutes B 2 pasa; 2) ymeHbIIUTCA B 4 pa3a; 3) yMeHbIIUTCS B 2 pasa.
Kak m3aMeHuTCS CKOpOCTh XUMHUYeckoil peakimu A + 2B — C, ecnu KOHIIEHTpaluio BemiectBa B
YBEJIUYUTH B 2 paza?
1) yBenuuuTes B 2 pasa; 2) yMeHbIIUTCA B 2 pa3a; 3) He u3MeHUTCs; 4) yBenuuuTes B 4 pasa.
YBemndenune nasienus B cucteMe 2CO + Oz < 2C0O2 cmecTuT paBHOBECHE
1) BrpaBo; 2) B1eBO; 3) HE CMECTUT
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Oyenournoe cpeocmeo Ne 3.1
Konmponvnaa paboma no meme: «OcHo6HbIE NOHAMUA 8 XUMUUY, «(XUMUYUECKAA KUHEMUKA»

TUTIOBBIC 33aJaHUs - 0Opa3elr:
1. Hanmmure ypaBHeHUe noydeHust HepactBopuMoro ocHoBanusi  Cu(OH): |.
2. Kak nokasare amporeprocts Zn(OH)2 |. [IpuBecTr ypaBHEHUS COOTBETCTBYIOIIMX PEAKIIHIA.
3.Hanummure ypaBHeHMsI peaklUMil, NpPH TMOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH CIIEAYIOLIUE
MpeBpallCHHUS:
MgCl; — MgSOs — Mg (OH) 2 — MgO — MgCl..
4. BpIpa3uTh B MPOLIEHTaX KOHIEHTPALIMIO pacTBopa, coaepskaiiero B 250 r Boabl 50 I TIIFOKO3BI.
5. Cxonbko rpammoB CuSOg conepsxkurces B 10 mut 0,2 M pactBopa?
6. PactBop H2SO4 comepxut 49 1 HoSO4 B 1 mutpe. PaccuntaTs MOJISIPHOCTB 3TOTO pacTBOpA.
7. HaiiTi MOJISIpHOCTB ¥ HOpMaJIbHOCTB 15 % - pactBopa H2SO4 (motHocTs pactBopa 1,1 r/mi).
8. Kakoii 06sem 6,0 M pactBopa HC1 Hano B3saTh 11 mpuroToBienus 25 i 2,5 H pactBopa HC1?

Oyenounoe cpedcmeo Ne 3.2
Konmponvnaa paboma no memam: «Xumuueckana KuHemuxka», «XXumuueckoe pagrnosecuey.

THIIOBBIE 3aJ1aHus (BOIIPOCHI) - 0Opaserl:
1.B cucreme CO + Cl, — COCl, xonmentpamuio CO yemmuwm ot 0,03 mo 0,12 momb/i, a
koHneHTpanuio Clz - ot 0,02 mo 0,06 moms/n. Bo ckonbko pa3 Bo3pocia CKOPOCTh NPSAMOM peakiuu?
2. ITpu 20°C peaxmust poTeKaeT 3a 2 MUHYTHI. 3a CKOJIBKO BpEMEHH OYZIET MPOTEKATh 3Ta PEAKLHUs: a) IPH
50°C, 6) mpu 0°C? TemmneparypHblii KO3()PHUIIMEHT CKOPOCTH PEaKIIUU PaBeH 2.
3. Bo CKOJNBKO pa3 yBENMYUTCS CKOPOCTh peakuuu, nporekaromerd npu 298 K, ecnm B pesynbraTe
UCIIOJIb30BaHUs KaTalu3aTopa yAaloCch YMEHBIIUTh SHEPTUIO aKkTUBaluu Ha 4 kJ>x/Monb?
4. Bo CKOJIBKO pa3 YMEHBILIUTCS CKOPOCTh XUMHUecKoi peakuuu 2A(r) + B(r) — 2C(r) npu yMeHbLIEHUH
JIABJICHUS BCEX BEIIECTB B CHCTEME B 3 pa3a M OJHOBPEMEHHOM IOHIKEHHH TEMIIEPAaTyphl CHCTEMBI Ha
30°C? TemnepaTypHbiii KOG (GULIMEHT peakliuy Y paBeH 2.
5. dns cucrembl  CO(ry+H20r)«>CO2ry+Har) [COJo=[H20]0=0.03 mouns/n, [CO2]o=[H2]o=0. Paccuurars
KOHCTaHTY PaBHOBECHSI, €CJIM paBHOBECHAs! KOHIICHTpanus yriekucioro raza papaa 0.01 mons/n. Kakue
ycioBusi OynyT CIOCOOCTBOBATh CMEIICHHUIO paBHOBECHS B CTOpoHY oOpazoBanus CO, eciu mpsmas
peakIus dHA0TepMUudecKas?

Oyenounoe cpeocmeo Ne 3.3

Konmponvnaa paboma no meme: «Pacmeopuiy.
TUTIOBBIE 33JJaHUs (BOIIPOCHI) - 0Opa3ell:

1. Ucxonsa n3 npoussenenus pacrsopumoctd CaCOs, Haiitn Maccy CaCOs, conepxkantyro B 100mi ero
HaCBILIEHHOT'O PacTBOpA.

2. Tpoussenenune pactBopuMocTd AgBr pasno 4,0%10°%. Beramciuts koHientpamuio noHoB Ag' B
HaCBIIIIEHHOM pacTBope AgBr.

3. Paccuurats pH 0,001 M pacteopa NH4CI.

4. HanucaTb B MOJNEKYJISPHON U MOJIEKYJIIPHO-UOHHON (hOopMe ypaBHEHUS pPEaKIIMA:

a) AgNOs + FeCl —...0) CaCO3 + HCI —...

B) Ba(OH)2 + HNO3s —....1) SrSO4 + BaCl, —...n1) NH4Cl + Ca(OH)2 —....

5. Beraucnuth KoHIEHTpauio HUTpat-uoHoB B 0,02M pactBope Al(NO3)s.

6. Berarcauth crenens aucconuaruu 1 pH 8 0,01M pactope HCIO 1 0,1 M pactBope KOH.

Oyenounoe cpedocmeo Ne 3.4
Konmponvnaa paboma 4 no meme: «Okucaumenvno-eoccmanogumenvhvle npoyeccoly, «l'uoponus».
TUTIOBBIE 3a71aHus (BOIIPOCHI) - 0Opaserl:

KonTtposnnas padora 1.
Omnpenenure cTEIEHN OKUCIIEHUS 2JIEMEHTOB B CJIEAYIOIIUX BEIIECTBAX U MOHAX!
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[Tepmanranat kamus, CEpOBOIOPOM, TEPOKCHJI BOJOPOIa, OpOMHAsS BOJIa, HUTPUT KaJTHsI.

NO3_, 5042', CI’2042', MnO42‘, BrOs .

2. IIpuBectn mpuMepsl (HE MEHEE IISITH) BEMIECTB, KOTOPBIC: a) MOTYT OBITh TOJBKO OKHUCIHTEISIMH; O) TOIBKO
BOCCTaHOBUTEISIMU; B) U OKHCIUTENSIMA M BOCCTAHOBUTEIISIMHU.

3. Toap3ysich METOIOM IOYPEaKIHid, MoA00paTh KOAPGUIIMEHTH B YPABHCHUSAX CIICIYIOIIUX OKUCIHUTEIBHO-
BOCCTAaHOBUTEILHBIX PEAKIUi, MPOTEKAIONINX B BOJHBIX PACTBOPAX:

KJ + KNO; +H,S04 — J2 + NO+...

NaNO; + KMnO4 +H20 — NaNOs + ...

4. Paccuurats pH 0,01 M pactsopa dropuna narpus (Ko (HF)=10"%).
5. Hanmeatp ypaBHeHHS THAPOJIH3a coel: kapboHara Hatpus, xiopuna menu (II).

Oyenournoe cpedcmaso Ne 3.5
Koumponvnasa paboma no meme: «Xumuueckas mepmoouHamuKka,.
KonTposabHas padora 1.
Borancants AH%gs peaknnii u Ga3oBBIX IEPEXOI0B, BOCTIONB30BABIINCH CIPABOYHBIMH MAaHHBIMH O AH°fpgs
BEIIIECTB.
2Mg(tB) + CO2(r) = 2MgO(1B) + C(Tp)
CHa4(T) + 20(1) = CO2(T) + 2H20 (1)
2. BBIYHCIHUTH KOJTMYECTBO TEIIOTHI, KOTOPOE MOTpedyeTcst it pasnoxenus 10 kr kapOoHaTa HATpUs
Na;COs(tB) = Na;O(tB) + CO4(1),
€CJIM U3BECTHO, YTO
Na;COs(1B) + SiO2(1B) = NasSiOs(tB) + CO2(1), AH°=81,04 x]Ik,
Na,O(tB) + SiOz(1B) = NazSiOs(1B), AH®=-234,17 x]JIx.
3.He npou3Bo/isi BBIYHCIICHUH, YCTAHOBUTD 3HaK AS® CIETyIONINX MPOLECCOB:
2NHs(r) — Na(r) + 3H2(1)
COy(tB) — CO2(T)
4. MOXHO ¥ TOJIYYHUTh MPU CTaHAAPTHBIX YCIOBHAX IEepoKchn Bogopona mo peaknuu 2H>O(x) + O(r) =
2H202(x)?
5. B kakoMm H3 clIeoyIoUMX CIy4aeB BO3MOKHO IMPOTEKaHHE PEeaKLUH MpH JII0ObIX Temreparypax: a). AH< 0,
AS>0; 0). AH< 0, AS< 0; B). AH > 0, AS > 0?
6.Paccumnrats snepruro ['nb06ca u onpenennts Hampasienue nporekanus peakius CO + Cl, = COC12 npu 700

K U3 CTaHIapTHOTO COCTOSIHMS, €CJIM KOHCTAHTa PaBHOBECHS peakuuu pasHa 1,0685 - 10,

Oyenounoe cpedcmeo Ne 3.6
Konmponvnaa paboma no meme: «Komniekcnole coeOunenusy.

1. Jlnsg naHHOTO KOMITJIEKCHOTO COSMHEHUS
1) onpenenuTh CTPYKTYpY (KOMIUIEKCHBIN HOH, JINTaH/Ibl, BHEIIHIOW chepy);
2) onpeaeNuTh TUIIBI XUMHUYECKOM CBSI3M MEXKTy aTOMaMU U YaCTUIIAMU;
3) HammcaTh YypaBHEHUS TMEPBUYHON Aucconuanuu;, 4) HamucaTh ypaBHEHHE BTOPUYHOUN
JIMCCOITMAIIY; S5) HallMCaTh BRIPAYKEHUE [ KOHCTAHTHI paBHOBECHs BTOpHUHOM nuccormanuu (Kn);
6) 1aTh panroHaIbHOE Ha3BaHUE. (2)

Ne dopmyna KOMIUIEKCHOTO COeTMHEHUS
BapHaHTa
1 [Ag(NHs)2 ]C1
2 K[AQ(CN): ]

2. 1). 3anucare ypaBHEHHE peaklMu 00pa30BaHUS KOMIIJIEKCHOIO HOHA B MOHHO-MOJIEKYJISIPHOM BH/IE,
UCTIONB3Yysl NPUOJIMKEHHOE MPABUIIO ONpEAETICHHUs KOOPAMHAIMOHHOrO 4ucia. JlaTek pannoHaIbHOE
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Ha3BaHWEC KOMIIJICKCHOMY HOHY.

No YpaBHEHUE peaKUK MOJyYEHUSI KOMIIJIEKCHOTO
HOHA
BapHaHTa
1 Be?*+OH —
2 Zn?*+OH"

2.2). JlaHHOe KOMILJIEKCHOE COEIMHEHHUE, 3alMCaHHOe B HECTaHAApTHOW (opme, MpPeCTaBUTHh B
CTaHJApTHOH opMe, HCIONIB3Ys YKa3aHHOE KOOpIMHAIMOHHOE 4Hcio. OmucaTh €ro CTPYKTypy
(xoMILIeKc000pa3oBaTeb, JIUTaH bl U T.J.), 1aTh palliOHAJILHOE Ha3BaHHE.

Ne KommiekcHoe KY IIpumeyanue
COEJIMHEHHUE
1 KPt(NH3)Cl1s 6
2 PdC12(NHz)3 4

3. HarncaTh ypaBHEHHE peakiuu 00pa30BaHUs KOMIUIEKCHOTO coequHenus (1)

Ne BapuanTa Hcxonnsle BemecTsa
(BTOpO€ NCXOAHOE BELIECTBO B K4
130bITKE)
1 Cr(OH)3| + NaOH — 6
2 AgBr| + Na;S;03 — 2

4. CocTaBUTh YpaBHEHHS peakinii 0OMeHa B MOHHO-MOJICKYJISIPHOM U MOJICKYJIIPHOM BHJIE.
Hcnonp3ys cipaBounbie 3HaucHus Ku u [Ip, onpenenuts HaripaBieHUe Peakilii Wi 00pa3oBaHKe
MaJIOpaCTBOPUMOTO BerecTBa ().

No VcxoHble BelecTa [Tprmedanne
1 [Ag(NH3)2]C1+ NiC1; 3ameHa Ip, = 10°®
KOMILIIEKCO0Opa3oBaTe Kq =107
s 1 00pa3oBaHMe OCajIKa K= 107
2 K3[Cu(CN)4] + 3ameHa Ky =108
Hg(NOs3). KOMILIIEKCOOOpa3oBaren K= 10
s

5. 1. KoncranTa HectoiikocTn nona [CA(CN)4]*" coctapnser 7,8 - 108, Brrumcnurts KoHIEHTpanmio
noHoB kaamusi B 0,1 M- pactBope K2[Cd(CN)s], conepxamem B u30biTke 0,1 monst KCN B nutpe
pacTBopa.

2. KoncranTa nectoiikoctu nona [Ag(CN)2]" coctapuser 1,4 - 102°. Berumciuth KOHIEHTDPAIHUIO
noHoB cepedpa B 0,05 M- pactBope K[Ag(CN)2], conepxkarmiem, kpome Toro, 0,01 mons KCN B nutpe
pactBopa.

Oyenounoe cpeocmeo Ne 3.7
Konmponsnaa paboma no meme: «IneKkmponnoe cmpoenue amomay.

KonTtpoabnas padora Nel
1)Hanucarp snexTpoHHble opMynbl aToMoB ¢ 3apsaamu saep 30, 35, 81./[1s mociaeaHero 3JIeKTpoHa 3THX
aTOMOB YKa3aTh 3HAYEHHS BCEX KBAHTOBBIX YHCE.
2) K xakoMy THIy 31€MeHTOB (S, p, d, ) oHn oTHOCSATCA?
3)Onucarp X MOJIOKEHUE B IEPUOIMIECKON CHUCTEME AIIEMEHTOB.
4)IIpuBecTr MPUMEPHI AIEKTPOHHBIX aHAJIOTOB 3THX AIIEMEHTOB.

5)CTpyKTypa BaJEHTHOIO JIEKTPOHHOIO CJIOS aTOMa JJIEMEHTA BhIpaXkaeTcsi (popMylioii: a)5s25p%;
0) 3d°4s!, B) 65%4f*. Onpenenurs NOPAIKOBEINA HOMED U HA3BaHUE DJIEMEHTA.
6)Kakue BaJEeHTHOCTH M OCHOBHOM M BO30YXIEHHOM COCTOSIHUM BO3MOKHBI JUJISI SJIEMEHTOB C MOPSIKOBBIMU
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HOMCpaMu 5, 16 n OIMpPEACINUTD BBICIIYIO 1 HU3IIYIO CTCIICHU OKHUCJICHUA [JIS 3TUX DJICMCHTOB.

Oyenounoe cpeocmeo Ne 4
3awjuma nadopamopuvix padom
TUTIOBBIC 33aJJaHUs (BOIIPOCHI) - 0Opa3ell:

Bonpoch! 1 TpedoBaHus K 3a11UTe J1a0OpPaTOPHOI padoThI:

OcHOBHbBIE KJIACCHI HECOPraHNnYEeCKUX BEIIECTB:

1. Oxcunpl — ompeneneHue, kinaccudukaius, mojydeHue, XuMu4eckue cBoiictBa. O0s3aTenbHO
IPUBOJIUTH IPUMEDPBI.

2. Kucnotsl — onpenenenue, kiaccupukaius, MojydeHue, XuMHuieckrue cBoiictBa. O0s3aTenbHO
IPUBOJIUTH IIPUMEDBI.

3. OcHoBaHus — onpeenenue, Kiaccudukarys, nojrydeHue, Xumuuecke ceoictea. O0s3arenbHO
IPUBOJIUTH IIPUMEDPBI.

4. Conu — ompezeneHue, KiaccupuUKalus, MOTyYeHHE, XUMUYeckue cBoicTBa. O0s3aTenbHO
IPUBOJIUTH IIPUMEDBI.

5. Odopmrenne oT4yeTa U COCTaBICHHUE BBIBOJIOB.

XuMHYecKasi KHHETHKA:

OnpeneneHne CKOPOCTH XUMUYECKOU PEaKLUH.
['oMOreHHbIe U reTEpOreHHbIE PEAKIINH.
IIpocTble U CIOXKHBIE pEaKIUK.

3aBHCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIUU OT TEMIIEpaTypHhI.

[IpaBuino Bant-I'odda. TemneparypHbIil KOAPPHUITHEHT.

VYpaBHeHne AppeHuyca. DHeprusi akTUBALMU. AKTUBUPOBAHHBIN KOMILIEKC.
DOHepreTuyeckas AuarpaMma XMMHUECKON peakluy.

Karanus. Karanusarop. Mexanusm karanusa.

Odopmiienne oT4eTa U COCTaBICHUE BBIBOJIOB.

©OoN R ODE

O0beMHBII XUMHYECKHIT AaHAJIU3:
1. MaccoBas 10151, MOJISIpHAs KOHIEHTPALHSL.

2. Pemenue 3agad Ha pacueT MacCOBOM JOJIM, MOJIIPHOW KOHIEHTPALIMKU PACTBOPOB.
3. Paz6aBnenue pactBopoB. Pemenue 3aaad.

Boaopoanbii nokasareJb:
DIEKTPONUT. DIEKTPOIUTHUECKAS JUCCOLIHAIIHS.

Cnalble ¥ cuibHbIE 3MEeKTPOIUTHL. [IprMepsl.

CreneHp 1 KOHCTAaHTa IUCCOLMALINN.

Jlucconmanus KMCIIOT, OCHOBaHUM, coneil. [Ipumepsl.

3akoH pa3basienust OcBanpia.

HNonHoe nponsBeaeHue BOABI.

pH, pOH.

Pacuet pH pacTBOpOB CHIIBHBIX U CIa0BIX KMCIOT U OCHOBaHHM.
OdopmiieHre oTyeTa U COCTaBICHHE BBIBOIOB.

©CoOoN Ok wDdE

Peakuumn nonHoro oomena:
1. Hanwucanue peaxiuii HOHHOTo oOMeHa.

2. Pemenue 3amgayd Ha [1P 1 pacTBOpUMOCTS.
3. OdopmiieHne oTyeTa U COCTABIICHUE BHIBOJIOB.

I'mapoJus coei:
1. YMeTh nucath ypaBHEHUS TUAPOIN3a Pa3IUUHBIX COJIEH.
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2. PaccuuteiBath pH pacTBOpoB cosiei.
3. [IucaTtpe ypaBHEHHS THAPOJIN3a MHOTOOCHOBHBIX COJIEH.
4, OdopmiieHre oTyeTa M COCTABIICHUE BHIBOJIOB.

OKHCINTEIbHO- BOCCTAHOBUTEIbHbIE Pe€aKuun:

1. Kaxkue PCaKIMKU HA3BIBAOTCA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIMHU.

2. OxwucauTeNnb, BOCCTAHOBUTEb.

3. YMeTb paccTaBisATh KOI(D(UIMEHTHI METOJOM HOHHO-3JIEKTPOHHOTO OanaHca. YMeETb
paccUuTHIBaTh 31C U n3MeHeHue [ ubbca.

4. Odopmiienne oT4eTa ¥ COCTaBICHUE BBIBOJIOB.

XuMHYecKasi TEPMOJAUHAMUKA

1. TepmoauHaMuueckas cuctema. THUIbI CUCTEM.
2. Tepmonunamuyeckue mapameTpsl, pyHkun. OYHKIMHA COCTOSHUS
3. Tepmomunamuyeckuit  mporecc. OOparumblii, HeEOOpaTUMBIM mporiecc. PaBHOBECHBII,

HEepaBHOBECHBIN nporiecc. CaMOnpON3BOJILHBIN MPOLIECC.

BuyTtpennssa sHeprus.

Pabora, Temiora.

[IepBblil 3aKOH TEPMOJAMHAMUKH.

DHTAJBIHNS.

3axoH ['ecca. CnenctBus u3 3akoHa ['ecca. Teriora oOpazoBanus. Temnora cropanust.
3amaun Ha pacyeT TeIIOBBIX A(PPEKTOB XUMUYECKUX PEaKIUii.

10.  OdopmiteHne oT4eTa U COCTABICHHUE BHIBOJIOB.

© oo N s

OCHOBBI 2J1EKTPOXUMHUH

1. Dnektpon. JIBoiiHOI anekTpudeckuii ciaoi. CTaHaapTHBIE JEKTPOIHbIC MTOTeHIMaNbl. CTaHapTHBIHN
BOJOPOJHBIN ITOTEHIUAIL.

2. TanbBanuueckue sieMeHThl. JnemeHT Jlanuang-fAkobu. KoHleHTpalnOHHBbIE TallbBAHUYECKUE
AJIEMEHTHI.

3. Pacuer DJIC u A G raapBaHMYECKHUX JIEMEHTOB.

4. OdopmieHre oTueTa U COCTABJICHUE BHIBOJIOB.

KoMnuiekcHblie coeinHeHust

CtpoeHure KOMIUIEKCHBIX coennHeHnit. Kimaccudukaryss KOMIIIEKCHBIX COSTMHEHHH.
XuMu4uecKasi CBs3b B KOMIUIEKCHBIX COCTMHCHHSIX.

HomMmeHnkiiatypa KOMIUIEKCHBIX COEAMHEHUM.

Jucconuanusi KOMIJIEKCHBIX COCTMHEHUM.

Pemenue 3anau.

OdopmiieHre oTyeTa U COCTaBIICHUE BHIBOJIOB.

PO ONOE

KoJssionaubie pacTBopbl

Kakue cucreMbl Ha3bIBalOTCS JUCTIEPCHBIMM.

Krnaccugukanus qucnepcHbIX CUCTEM.

Komnonnnsie pactBopsl. [lonydeHne, onTu4ecKue U 3J1€KTPOKUHETUYECKHE CBOMCTBA.
CtpoeHne MULIEIIIBI.

YcTolunBOCTh qucnepcHbIX cucteM. Koarymsmust.

[IpaBuna koaryasnuu.

OdopmiieHre oTyeTa U COCTaBICHHE BBIBOIOB.

NoabkowhE

8.3. Meroauyeckue MaTepHaJibl, ONpeaessiiOlIHe MPOUeIypPbl OLEHUBAHUS 3HAHUN, YMEHHI,
HABBIKOB H (MJIM) ONBITA [JAeATEJbHOCTH, XAPAKTEPU3YKOIIMX IJTanbl (OPMUPOBAHUS
KOMIIeTeHIIMH
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- HroroBass arrectanmuss MO AUCUUIUIMHE SBISETCA MHTETPAJIbHBIM IOKa3aTeIeM KadecTBa
TEOPETUUECKHUX U MPAKTHUECKUX 3HAHUM 1 HABBIKOB 00YYAIOIIUXCS 10 TUCIUIUINHE U CKJIaIbIBACTCS U3
OIICHOK, TIOJTYYE€HHBIX B XOJI€ TEKYIIEH U MPOMEXYTOUYHOU aTTECTALIUHU.

- Texyias artecTaiys B ceMECTpe MPOBOJIUTCS C ENIbI0 00ecIieYeH s CBOEBPEMEHHON 00paTHOM
CBSI3H, JUISI KOPPEKIMHU 00YUeHHUsI, aKTUBHU3AIMHI CAMOCTOSITEILHON paboThl 00yYarOINXCS.

— [IpomexyTouHass aTTecTanus TNpeJHa3HAYeHA I OOBEKTUBHOTO MOATBEPKICHUS H
OIICHUBAHMUSI IOCTUTHYTHIX PE3YJIHTATOB O0yUEHHUS MOCIIE 3aBEPIICHUS U3YUEHUS JUCIUTIINHBL.

- Tekymas arrectanus OCyIECTBISETCS ABa pa3a B CEMECTP:

- koHTposibHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs B 3JIGKTPOHHYIO BEJJOMOCTh HE To37Hee 8
Hezenu yueOHoro cemectpa. BxirouaeT B ce0s OLIEHKY MEPONIPUSATUI TEKYIIEr0 KOHTPOJIS Ay IUTOPHON
U CaMOCTOSITEIBHON paboThl 00ydYaroIIerocs mo pasjeiiaM/TeMaM y4eOHOW MUCHUIUTHHBI ¢ 1 1o 8
HEZEI0 y4eOHOIro ceMecTpa.

- koHTposibHast Touka Ne 2 (KT Ne 2) — BeIcTaBisieTcsi B 3JIEKTPOHHYIO BEIOMOCTh He 1o3/iHee 16
Hezenu yueOHoro cemectpa. BxirouaeT B ce0s OLIEHKY MEPONIPUSATUI TEKYIEr0 KOHTPOJIIS Ay UTOPHON
U CaMOCTOSATEIBHOU PaboThl O0ydaromerocs mo pasjaeiam/TeMaM y4eOHOW JUCHHUILIMHBL ¢ 9 1o 16
HEZIEI0 y4eOHOIro ceMecTpa.

— Hckmouenne: Tekyias arTecTamus B § cemecTpe 00ydeHus 1o 00pa3oBaTeIbHBIM porpaMmmam
OakanaBpuaTta, B KOTOpOM eAuHCTBeHHass KoHTpoJsibHas Touka Ne 1 (KT Ne 1) — BeictaBmsieTcst B
AIIEKTPOHHYIO BEIOMOCTh HE IO3qHee 6 Hemenu ydeOHOro cemectpa. Bkiouaer B ceOs OLEHKY
MEPONPUIATUIA TEKYLIEro KOHTPOJIA ayJUTOPHOW M CaMOCTOSTENbHOM paboThl oOyuarouierocs IO
paszzaenamM/TeMaM yuyeOHON AUCUUILUINHBIL ¢ 1 o 6 Heneno yu4eOHOro cemecTpa.

- Pe3ynbrarhl Tekymiell M NPOMEXKYTOUYHOM arTecTaluy MOJBOAATCA IO LIKaje OaIbHO-
PEUTHUHTOBOM CUCTEMBI.

JTan peiiTUHIOBOI cUCTEeMBbI / Henens bana
OueHo4HOeE CpeacTBO Y Maxcamys™*
Cemectp 1

Tekyiasi aTTecTanus 1-16 36 60
KontpoabsHast Touka Ne 1 1-8 18 30
Oyenounoe cpedcmeo Ne 3.1 8 9 15
Oyenounoe cpeocmeo Ne 4 1-8 9 15
Kounrposbaas Touka No 2 9-16 18 30
Oyenounoe cpeocmeo Ne 3.2 16 5 8
Oyenounoe cpedcmeo Ne 3.3 16 4 7
Oyenounoe cpeocmeo Ne 4 9-16 9 15
IIpomexyTouHas aTTecTalMs - 24 40
3auer -

Oyenounoe cpedcmeo Ne 2 - 24 40
HUTOTI'O no aucuuninHe 60 100

CemecTtp 2

Tekymas arrecrauus 1-16 36 60
KontpoabHasi Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.4 8 5 8
Oyenounoe cpeocmeo Ne 3.5 8 4 7
Oyenournoe cpeocmeo Ne 4 1-8 9 15
KonrposibHas Touka No 2 9-16 18 30
Oyenounoe cpeocmeo Ne 3.6 15 5 8
Oyenounoe cpeocmeo Ne 3.7 15 4 7
Oyenounoe cpeocmeso Ne 4 9-16 9 15
IIpomexyTo4yHas aTTecCTALMSA - 24 40
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DK3aMeH -

Oyenounoe cpeocmeo Ne 1 - 24 40

HUTOI'O no aucuuminHae 60 100

* - MUHMMaJIbHOE KOJMYECTBO OAJIOB 32 OIIEHOYHOE CPEJICTBO — ATO KOJIMYECTBO OaiioB, HaOpaHHOE
o0y4aromuMcsi, TPU KOTOPOM OIICHOYHOE CPEICTBO 3aCUMTHIBACTCSA, B MNPOTHBHOM Cllydyae
06yqaloumﬁcs1 AOJDKCH JIMKBUIAUPOBATL MOABHUBIIYIOCA aKaACMUYCCKYIO 3aJO0JIZKCHHOCTD IO TeKyu{eﬁ
WIN TIPOMEKYTOYHOM aTTecTanui. MUHUMAaIbHOE KOJMYECTBO 0AJIOB 32 TEKYIIYIO aTTECTAIHIO, B T.U.
OT/IEJIbHOE OILIEHOYHOE CPEICTBO B €€ COCTABE, U MPOMEKYTOUHYIO aTTecTanuio coctasisier 60% ot
COOTBCTCTBYIOIINX MAKCUMAJIbHBIX OaJLIoB.

8.4. lllkaJjia oleHKH 00pa30BaTeIbHbBIX T0CTHKEHUI

HroroBas aTrecTaius o AUCIUIUIMHE olleHuBaeTcs o 100-0ayibHOM MIKaJie ¥ MPpeACTaBIsaeT
CyMMy OallJIoB, 3apa0OTaHHBIX CTYJECHTOM IIPU BBHIMOJHCHUHM 3aJaHU B paMKax TEKylmed u
IIPOMEKYTOUHOH aTTECTALUU.

Cymma OneHka 1o 4-x 0ayuIbHOM IIKaje Onenka | TpeGoBaHMs K yPOBHIO OCBOCHUS
OaI0B ECTS y4eOHOM TUCIUIINHBI

OneHka «OTJIINYHO» BBICTABIISAETCS
CTYJEHTY, €CIIi OH INIyOOKO U
IIPOYHO YCBOMJI IPOTrPAMMHBII
Marepual, uCUEpIbIBAIOLIE,
IIOCJIEI0BATEIILHO, YETKO U
JIOTUYECKH CTPOIHO €ro U3Jaraer,
YMEET TECHO YBS3bIBaTh TEOPUIO C
MIPaKTUKOM, UCIIONB3YET B OTBETE
Marepuail MOHOTrpaduaeckoit
JUTEPaTyphl

90-100 5- «omauunoy/ «3aumenoy A

85-89 B O1eHKa «XOPOIIO» BBICTABIISECTCS
CTYZAEHTY, €CIIU OH TBEP/O 3HAET

4 - «xopowioyn/ MaTepuai, FPaMOTHO U TIO

«3aumeHoy CYUIECTBY M3JIaraeT ero, He

75-84 C JIOITyCKast CYIIECTBEHHBIX

HETOYHOCTEH B OTBETE Ha BOIIPOC

70-74

D OreHka «yI0BIETBOPUTEIHLHOY
BBICTABIIICTCS CTYJCHTY, €CITU OH
UMeeT 3HAHUS TOJIbKO OCHOBHOTO
Marepuala, Ho He YCBOMII €T0

3 - «y0osremseopumenvroy/ JieTanei, 10nycKaeT HETOUHOCTH,
«3aumeno» E HEJ0CTAaTOYHO MPABWIBHEIC
(bOopMyITHUPOBKH, HAPYIICHUS
JIOTUYECKOU MOCIIe0BATEIbHOCTH
B U3JIO)KEHUHU TIPOTPaMMHOTO
MaTepuaia

65-69

60-64

OneHka «Hey10BIETBOPUTEIBLHO»
BBICTAaBJISIETCA CTYACHTY, KOTOPBIN
HE 3HAET 3HAYUTEIbHON 4acTu

2 - «Hey0081emeopumenbHo»/ = IIPOrpaMMHOI0 MaTepuaila,

«He 3a4meHO» JIOITYCKaeT CYIIECTBEHHbIE
omn6ku. Kak npasuiio, oreHka
«HEYJI0BJIETBOPUTEIIBHOY» CTaBUTCS
CTYACHTaM, KOTOPBIC HE MOT'YT

0-59
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MIPOJIOJDKUTH 00y4ueHue 0e3
JOITIOJIHUTCIIbHBIX 3aHSTUU 11O
COOTBETCTBYIOIICH TUCIUITIIMHE

9. IEPEYEHb QCHOBHOI71 U JOMNOJHHUTEJIBHOM YYEBHOMN JIMTEPATYPHI,
HEOBXOJIUMOMU JJIsA OCBOEHUA JUCHUITVIMHBI

@) ocnogHas yuedHan numepamypa:

1.I'munaka HJL O6mas u Heopranudeckas xumusi/mon pena. A.M. Epmakosa. - u3n.30-e, nepepad. u
non. M.Uurterpan-nipecc. 2005. - 728 c.

2. 'nunka H. JI. O6mas xumus: yueonuk / H. JI. I'munka; pen.: B. A. [Tonkos, A. B. ba6kos. - M.:
Opaiit, 2011.

3.AnanbeBa O.A., bypyxun C.b., Mauynaa A.A., Jlapuuesa T.E., [lankosa H.H., Cokonosa 10./1.
JlaGopaTopHbIii TpakTUKYyM 110 Kypcey «O0mas  xumusiy. — OoHuHCK: MAT3.2005. - 60 c.

4.C.b. Bypyxun, O.A. AnanbeBa. Beegenue B anekrpoxumuio. OKUCIUTEILHO-BOCCTAHOBUTEIIbHbBIC
pPEaKIMK B BOJHBIX PACTBOPAX AJIEKTPOJIUTOB: yuebd. mocodue mo kypcy "Oobmas xumus" / - OOHUHCK:
NATD HUSAY MUDU, 2011. - 104 c.

5. Tkaues, C. B. O0Omas xumus : yae6Hoe nocodue / C. B. Tkaues, B. B. Xpycranes. - MuHck : Beicias
mikosa, 2020. - 495 ¢. - URL : https://www.studentlibrary.ru/book/ISBN9789850632722.html

0) oononnumenvHasn yueonas numepamypa:

1.Mauyaa A.A., AnanbeBa O.A., Bypyxun C.b., Kosgoasxubiii B.A., JlapuyeBaT.E., IlankoBa
H.H., CokonoBa F0./I. CoopHuK 3a7a4 1 ynpakxHeHUH 110 Kypcy «O0Im1ast 1 HeopraHu4eckast XuMHsI.
— O6nunck: NATD. 2002.- 124 c.

2.Mauyaa A.A., JlapuueBa T.E., [lankosa H.H., CoxosnioBa FO./l. JlaGopaTopHblii NPaKTUKYM IO
Kypcy «O01mast u Heopranuyeckas xumus». — O6HuHCcK: UATI. 2004.- 44c.

3.Timuka H.JL. 3anaun u ynpaxsaenus no oomei xumun. — J1.: Xumus,2011. -240 c.

4.KopoBun H.B. O0Omas xumus. - u3a.2-e., ucnp. u aom.- M.: Beicmas mkona, 2000. - 558 c.
S5Mudraxona, H. lII. O6mas u Heopranudeckas XuMus. Teopus ¥ IpakTHKA : yaeOHOe mocooue /
H. III. Mudraxosa, T. II. IlerpoBa. -2-e u3z. , ucnp. u gon. - Kazans : KHUTY, 2019. - 336 c.
https://www.studentlibrary.ru/book/ISBN9785788226514.html/

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIMUMBIX JIJA
OCBOEHMSA JUCTIIAITJIMHBI

http://www.window.edu.ru/window/library ®enepanshsiii moprai. Poccuiickoe oOpa3oBaHue.
http://www.cir.ru/index.jsp Yuuepcuterckas uHbpOpMalnoHHas cucrema Poccuu.
http://www.diss.rsl.ru  Poccuiickasi rocymapcTBeHHass OWOJIMOTEKa. OJEKTpPOHHAs OMOIHOTEKa
JIACCepTALU.

http://www1.fips.ru Mudopmanuonusie pecypcbl Pocriatenra.

http://www.studentlibrary.ru 95C «Koncynbrant CTyaeHTa»

11. METOAUYECKUE YKA3AHUSI JJISA OBYYAIOUUXCS MO OCBOEHUIO
JTUCHUTJINHBI

OcBoeHue MPOrpaMMbl TUCHUILTHHBI «O01Iast 1 HeOpraHMYecKasi XUMUS PeayCMaTPHBACT:

nexkiuu (32 dvaca), cemuHapckue 3aHsaTusa (16 vacos), maGoparopueie pabotsl (16 waca), Tekymmii
KOHTPOJIb B BHUJIC BBHIMIOJIHEHUS] KOHTPOJIBHBIX PadOT, 3alIMT Ja0OPaTOPHBIX PadOT, MPOMEXYTOUHBIH
KOHTPOJIb - DK3aMEH.

BU/I Y4eOHBIX Opranu3anus 1eITeJIbHOCTH CTYAEHTa
3aHATUHA
Jleknusa CTyIeHT HOKEeH UMETh JIEKIIMOHHYIO T€TPalb, Te 0QOPMIISIET KOHCTIEKT
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nekuuid. Hanmmcanne KOHCIEKTa JEKIUN: KpaTKO, CXEMaTUYHO,
II0CIIE0BATCIIBHO q)HKCHpOBaTL OCHOBHBIC ITOJIOKCHU A, BBIBOJBI,
hopmynupoBKH, 0000IICHHS; TOMEYATh BaXKHBIC MBICIIH, BBIJICISATh
KJIFOYEBBIE CII0BA, TEpPMUHBL. [[poBEpKa TEPMHUHOB, IOHATHN C ITIOMOILBIO
SHIMKIIOTIC TN, CIIOBApEi, CIPaBOYHUKOB C BHIMUCHIBAHUEM TOJIKOBAHHI B
TeTpaab. KOHCIIEKT neKuuii Heo0XoquMo popadoTaTh mepes Cieayroen
JICKIMEH, TIOCTABUB BOIPOCHI TaM, IJIe BCTPEYAIOTCS HETIOHSATHBIC MECTa.
OTBeTHI HA 3T BOMPOCHI CIAEAYET HAUTU B PEKOMEHIOBAHHOM JIUTEPATYpE
WM BBISICHUTH Ha KOHCYJIBTAIMH y TIperoiaBaTelisi. KOHCIeKT IeKIuii
HE00XO0IMMO JTOTIOTHSTH BCTABKAMH, OCOOEHHO IO BOIIPOCaM, BEIHECEHHBIM
Ha CaMOCTOSITEIIbHOE H3yUYCHHUE.

110 MOATOTOBKE K IMPAKTUYCCKUM 3aHATUAM

O003HaYUTH BOIIPOCHI, TEPMHUHBI, MAaTEPHall, KOTOPHIH BHI3BIBACT
TPYAHOCTH, IOMCTUTDH U ONBITATHCSA HaWTH OTBET B peKOMeHI[yeMOﬁ
muteparype. Eciu caMmocTosTenbHO He yaaeTcsi pa3o0parbesi B MaTepuaie,
HE00X0AUMO c(hOPMYITHPOBATH BOTIPOC U 33/1aTh MPETIOAABATEINIO HA
KOHCYJIbTAITMH, TPAKTUICCKOM 3aHSITHH.

IIpakTHYeckue
3aHATHA

CemuHapcKue 3aHATHS TPU3BAHBI HAYYHUTH CTY/ICHTA CAMOCTOSTEIBHO U
KPUTUYECKH MOAXOAUTh K U3y4aeMOMY MaTepHaiy, pa3ouparscs B
pOoOJIEMHBIX BOMpocax (PU3NYECKON XUMHUH, CIIOCOOCTBOBATH OOPETEHHUIO
HABBIKOB aHAJIM3a TEKCTOB UCTOYHUKOB HH(OPMAIINH, PEIICHUIO TUIIOBBIX
3aa4 (pU3NIeCKON XUMHU

[Ipu mOATroTOBKE K MPAKTUYECKUM 3aHATUSAM CTYACHT JOJIKEH
O3HAKOMUTBCS C TEMOM 3aHATHS, MPOPA0OTATh COOTBETCTBYIOIINIA
JIEKIMOHHBIA MaTepual U MaTepuan B yueOHOU TuTepatype.
ChopmynupoBaTh mpoOIEeMHBIC I BOCTIPUSATHS BOTIPOCHI C IEIBI0 UX
oOcyxJeHus B popMaTe CEMUHAPCKOTO 3aHATHS. 3aHATHS MPOBOJATCS B
(bopme akTUBHOM pabOTHI CTYJCHYECKOW TPYIIIBI TIOJ] KOHTPOJIEM U
PYKOBOJICTBOM IperoaBaTes.

Kpome 3Toro HeoOX0AMMO PEIINTh TOMAITHHAE 33a4H, 3aJaHHbIC Ha
IpebIIYIIeM 3aHATHH. {1 yCIeHoro perieHns JoMalHuX 3a1a4y
HEO0XO0MMO MTPOCMOTPETH 3AIMCH PEIICHUH 3a/1a4, BHITOJIHEHHBIX B
ayJIUTOPUH.

[Ipuctymas x pemieHuro 000 3a1a4u, CISAYET BBITIOIHATD
oTpeJiesIeHHbIe MTpaBuiia: BHUMAaTeIbHO MPOYUTATh YCIOBUE 3a/1aUH.
Pemenne 3a1a4 pekoMeHayeTCs IPOBOIUTH B 001IeM Bue. Beraucistorcs,
KaK MPaBUJIO, TOJIBKO T€ BEIMYUHBI, KOTOpPBIE TPEOYIOTCS I OTBETA Ha
Bonpoc 3afauu. [Ipexae yem noAcTaBiIsATh JaHHBIE B paCUETHYIO (POPMYILY
HE00XO0AUMO MTPOBEPUTH PA3MEPHOCTh BhIUUCIsieMON BelnuuHbI. Eciiu
pa3MepHOCTh BBIYHCIISIEMON BETMYUHBI TPABUIIbHAS — MOYKHO TTPOBOIUTH
BBIUMCIICHUS, €CJIU HET - cieyeT HaiTu omuOku. [Tocne nposeneHus
BBIUUCIICHUI HEOOXOAMMO OIICHUTh Pa3yMHOCTb MOJTYYEHHOTO pe3ybTaTa
(3HauUeHHE CKOPOCTHU JABMKEHMS Tella OJIM3KOM K CKOPOCTH CBETA B BaKyyMe
— Hepa3yMHO, HEpa3yMHO OTpULIATeIbHOE 3HaUeHUE a0COIIOTHOM
TEMIIepaTyphl U Tak jnanee). Eciu momydeH Hepa3yMHBIH pe3ynnbTarT,
HE00XO0AUMO MTPOBEPUTH MPABUIIBHOCTh BBIYMCICHUN. Eciy BeIuncIeHus
MpaBUIIbHBIE, CIIEyeT NCKATh OMHMOKH B perneHuu. [Ipu 3amucu pemeHust
3aJa4uu HEOOXOIMMO JIeaTh NOACHEHHs. B KOHIIe peleHus JoKeH ObITh
3aIrMcad OTBET Ha BOIPOC 3aJ1auu.

CamocrosiTeIbHasA
pabGora

Kaxxip1il CTyIEHT JOJIKEH UHIAUBUYAIBHO TOTOBUTHCS 110 TEMaM
JUCLUIIIINHBL, YUTasA KOHCIIEKTBI JIEKIIMA U PEKOMEHyEMYIO JINTEpaTypy.
CamocTosiTenbHast paboTa MO3BOJISIET CTYACHTY B CIIOKOMHOM 0OCTaHOBKE
MoJlyMaTh, pa3o0paThcs ¢ HHPOpMaLKel 1o TeMe, IPH He0OXO0AUMOCTH
o0paTuThcs K CIIpaBOYHOM IuTepatype. BHUMarensHOE YyTeHHe 1
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MOBTOPEHHUE MPOUYUTAHHOTO TOMOTA€eT B [TOJIHOM 00bEME YCBOUTH
COJIep>KaHue TeMBI, CTPYKTYPHPOBATh 3HAHUSI.

Uto05! coneprkaTenbHas HH(pOpMaIKs 0 IUCHUIUIMHE 3alI0OMUHAIACh
HAJI0JITO, IIeTIECO00Pa3HO U3YYaTh €€ MOITAIMHO - [0 TEMaM U B CTPOTOi
MOCJIEI0BATEIBHOCTH, MTOCKOJIbKY MOCIEAYIONINE TEMbI, KaK [IPaBUIIO,
OMHMPAIOTCS Ha mpeaplayne. IMeHHO Mo3TOMY OOJIbIIas 4acTh
CaMOCTOSITENIbHOM pabOTHI MPEANOIaraeT MOArOTOBKY K CEMUHAPCKUM
3aHSTHUSIM, BBITIOJTHEHHSI PEKOMEH/IOBAHHBIX JIJISI PEIICHUS 3a/1a4,
MOATOTOBKY K KOJJIOKBUYMAaM, BBITIOJTHEHHIO U 3aIIUTE MHAUBHUIYaJILHOTO
JIOMAITHETO 3aaHusI, & TAKXKE MOATOTOBKY K J1a00paTopHbIM padoTtam. [{ist
YCIICLTHOTO BBIMIOJIHEHUS ATHX 3a]1a4 KKl CTYJICHT UMEET
BO3MOXXHOCTh TI0JIb30BaThCS pa3pabOTaHHBIM Ha Kadeape METOTUICCKIM
o0ecreyeHneM.

[TnaaupoBaHue BpeMEHU Ha CAMOCTOSTEIbHYIO paboTy, HEOOXOJUMOTO Ha
M3Y4YEeHHE HACTOAIIEH NUCUUIUIMHBI, CTYIEHTaM JIydIlle BCEro
OCYIIECTBJISITh HAa BECh CEMECTP, IIPEIyCMaTpUBas PU ITOM PETryJISIPHOE
MIOBTOPEHUE MPOHIEHHOT0 MaTepuana. Marepual, 3aKOHCIEKTUPOBAHHBIH
Ha JICKIUSIX, HEOOXOAMMO PETYIISIPHO JOTOIHATH CBEICHUSIMH 3
JTUTEPaTypPHBIX UCTOYHUKOB, MPEACTABICHHBIX B paboyeil mporpamme
nucuurIuHel. [1o Kaxa0it U3 TeM I CaMOCTOSTEILHOTO U3YUCHHUS,
MIPUBEACHHBIX B paboueli mporpaMMe AUCHUILTHHBI, CIeyeT cHauaia
MPOYUTATH PEKOMEH/IOBAHHYIO JTUTEPATYPY U, IPH HEOOXOTUMOCTH,
COCTaBUThH KPATKUH KOHCIIEKT OCHOBHBIX MMOJIOKEHH, TEPMUHOB,
CBEICHMIA, TPEOYIOIINUX 3aIIOMHUHAHUS U SBJISIOIIIXCS
OCHOBOTOJIAraloluMU B 3TON TeME U JJI1 OCBOCHHUS MOCIEAYIONTUX
pasnenoB Kypca. s pacuiupenus 3HaHUH MO TUCHUTITUHE PEKOMEHIYETCs
HCMOJIb30BaTh MIHTEpHET-pECYPCHI.

[Ipu camocTosTenbHON PabOTEe PEKOMEHIYETCS KOHCIIEKTUPOBATh
M3y4aeMbIi (mpopadaTbiBacMblii) MaTepuar. KOHCTIEKT MOKET OBITh
OTIOPHBIM, COAEPKATh JIUIIb OCHOBHBIE KIIOYEBbIC TO3UIUH, HO TIPU 3TOM
JIOCTaTOYHBIM JIJIsl TIOJIHOTO OTBETa 0 Bompocy. KoHCIEKT MOXKET ObITh
noapoOHbIM. O0bEM KOHCIIEKTa ONPEAESETCS CAMHUM CTYIEHTOM.

B nporecce paboTel ¢ yueOHONU/HAYIHOW TUTEPATYPOU CTYIACHTY
PEKOMEHIyeTC s IeNaTh 3alMiCH M0 X0y YTEHHS B BUAE MPOCTOTO WU
Pa3BEPHYTOTO TJIaHa, COCTABIISATh T€3UCHI, TOTOBUTH aHHOTAIIUU
MPOYUTaHHOTO. Hannyne Takux KOHCIIEKTOB MOTYT J1aTh JAOTMOJHUTEIbHbBIE
OaJlTBl 32 AKTUBHOCTb.

JlabopaTopnas
pabdora

[ToaroroBka k J1abopaTopHOM paboTe BKIIOUYAET B ceOst paboTy ¢
KOHCIIEKTOM JIEKIUH, PEKOMEHTyeMOM JTUTepaTypoil, HOJrOTOBKY OTBETOB
K KOHTPOJIBHBIM BOITPOCAM JIsl IOMYCKa K BBITOJHEHHIO JTa00paTOPHOI
paboThI, peleHue 3aaau.

JIaGopaTopHbI€ 3aHSATHS POBOAATCS B CIICITUATN3UPOBAHHBIX
nabopaTopusx ¢axyiabTeTa.

[Ipexne yeM HauaTh 3aHATHUS B JaHHOM J1JAOOPAaTOPUH CTYJEHT 3HAKOMUTCS
C MpaBWJIAMH TEXHUKH OE30MaCHOCTH, O YeM PacIHChIBAeTCs B )KypHaie. B
nabopaTopusx Kadeapsl 3anperiaeTcst HaXOAUThCS B BepxHel ofexe. Ha
paboueM cToJIe TOJDKHO HAaXOUTHCS TOIHKO HEO0X0AUMOe 000pyI0BaHNE
1 IpuOOPBI I 3arucei u pacuyeToB. 3ampeniaercs KjiacTb Ha pabounit
CTOJI CyMKH, TIAKETHI, IIANKH U APYTHe OCTOPOHHUE npenaMeThl. CTyAeHT
MIPUCTYIAET K BHIMOJIHEHUIO JJA00OpaTOpHOH pabOThI TOJIBKO MOCIE
03HAKOMJICHHS C OTIMCaHUeM padOThI U TIOJTOTOBKHU K Hel. 3ampeniaercs
BKJIIOYATh KaKHe-I1O0 MpuOOphI UM 63 MpeABapUTEIbHON MPOBEPKU X
npenojaBaTeneM win Jabopantom. [lociie okoHuaHus pabOTHI CTYAECHT
JIOJDKEH caTh Ja00paHTy BbIIAHHBIE TPUHAICKHOCTH, IPUBECTH B
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MOpAA0K paboyee MECTO, MOJTyYUTh OTMETKY B KYpHAJIE O BHIIIOJHEHUN
paboThI, MPEIBSIBUB IS ATOTO MOJTY4YEHHBIE PE3yJIbTaThl IPENOaBaTeNo.
He HaunHaliTe BBINOJIHEHNE ONBITA I0KA HE YSICHUTE ce0€ MOJHOCTBIO €ro
L1eJ1b, METOJ1 U HE COCTABUTE IIJIaH MPOBEIECHUS ONbITa. Tak KaK BpeMs
IIPOBE/ICHUS OIbITA OPAaHUUYEHO Y4eOHBIMU YacaMM, OTBEJCHHBIMU Ha
HETO0, TO BCIO MOJATOTOBKY HEOOXOMMO MPOBECTH CAMOCTOSITEIIHLHO 10
3aHATUH.

JIJ1 TOATOTOBKHM K OIBITY:

1. IIpoutuTe pykoBOJCTBO K pabore. BoisicHUTe B mpoliecce YTeHus, a B
cily4ae HeoOXOIMMOCTH Ha KOHCYJIBbTALUHU C IPEI0/IaBaTeIeM, KaKue
3aKOHOMEPHOCTH JIeXKaT B OCHOBE pacyeTHbIX (popmyi. O3HAaKOMBTECH CO
CIIMCKOM PEKOMEH/I0BaHHOU JIUTEPATYpPHI.

2. CaMOCTOSITENBHO WU C IOMOILBIO YUEOHBIX IOCOOMI BBIBEIUTE
(opMyIIBI, KOTOPBIE HCIIONIB3YIOTCS B padoTe.

3. Eie pa3 npouTHTe pyKOBOJCTBO, HO TEIEPh B JIAOOPATOPUH, UMES TTEpE]
rJla3aM¥ YCTaHOBKY Ul IPOBeACHUs ombITa. [Ipu 3TOM ysicHUTE cebe, Kak
B 0COOEHHOCTSIX KOHCTPYKIIMU YCTAHOBKU 00ECIIEUMBAETCS BBIIIOJHEHHUE
YCIIOBUH, B KOTOPBIX CIIPABEIMBBI 3aKOHBI U OPMYJIbI, UCIIOIb3YEMBIE B
3az1ayge.

4. PazbepuTech B IPUHIUIIAX paObOTHI H3MEPUTEIBHBIX TPUOOPOB, C
KOTOPBIMHM UMEETE JIEJIO B IIEPBBIN pas.

5. Pa3bepurech B TpeOOBaHMAX, KOTOPBIE HAJIO MPEIBSIBUTH K HACTPOHKE
puOOPOB U YCTAHOBKE B 11€JIOM, YTOOBI O0ECTIEUUTh HAMITyYIlIne
pe3yJIbTaThl OMbITA.

Kax/pIM CTyJeHTOM JOJDKHA OBbITh 3aBeJIeHa CleltanbHas TeTpaib I
BBITTOJIHEHUS JTAOOPAaTOPHBIX PadoT, B KOTOPYIO MIPU MOATOTOBKE 3aHOCSATCS
KpaTKHE CBEJECHMS U3 TEOPUH, CXEMA OMbITA U T.J., @ B JajbHEHIIEM
MIOJTyYeHHbIE Pe3yJIbTaThl U3MEPEHUH, UX 00paboTKa U KOHEUHBIH
pe3ynbTart. [ 3anucK pe3ysibTaToB U3MEPEHUs JOJDKHBI ObITh 3apaHee
[OJIrOTOBJICHBI TA0JIUIIbI, BKIIIOYAIOIINE KaK CAaMHM U3MEPEHUs, TaK U UX
MOTPEIIHOCTH.

K cnenyromiemy 3aHATHIO CTYAEHT TOTOBUT OYEpeIHYIO padoTy U
MIPEeIBABISET OTYET O padbOTe, BHIITOJIHEHHOW Ha NPEbITYIIEM 3aHATHH.
Pabota cunTaeTcst OKOHUATEIbHO CIAHHOM MOciie 3auThl oTyeTa. CTYAEeHT
JOJKeH 0(OpPMUTH OTYET IO MpusaraeMoit popme:

OTueTta 1o BBIMOJIHEHHOH J1abopaTopHON paboTe B KauecTBe 00s3aTeNbHbIX
BKJIIOYAET B ce0sl CIIEYIOIINE Pa3elibl:

1. Ha3Banue paboTHI.

2. llenb paboThl, 000pyAOBaHHE.

3. Kpatkue cBeieHUs U3 TEOPUH, CXEMa YCTAHOBKU M OCHOBHBIE paboune
(hopMyIIBI.

4. Kpartkoe onucanue xoza paboTsl.

5. Pe3ynbTaTel n3MepeHuid, mpeICTaBICHHBIC B BUJI€ TaOIHI] U TPadUKOB.
6. PacdyeT nCKOMOI BETMYMHBI U €€ 3HAYCHHUE.

7. Pacyer omnOKku U3MepeHusl.

8. OxoHUYAaTENbHBIN PE3YIbTAT, OJYUYEHHBIN [TOCIE OKPYTJIIEHMUS, C
yKa3aHHeM aOCOIIOTHOW U OTHOCUTENBHOM OMIMOOK U3MEPEHHUS.

9. BbIBOIBI, 3aKJIFOUEHHE O JOCTUKEHUH LIE€TH, IOCTABIEHHOMN TaHHOU
paboToii, C aHATM30M MOJIYYEHHOTO pe3ysbTaTa.

ITpu mponycke 3aHATHA JaHHAs JJabopaTopHas paboTa BHINOIHAETCS B
Yachl CAaMOIIOATOTOBKH K CIIEAYIOUIEMY 3aHSATHIO 110 COTJIACOBAHUIO U
nonycky npenogasarens. [To okoHyanuto paboTel 1a00paHT Jenaer
OTMETKY B TETPaJH CTY/I€HTa C 00s13aTENbHBIM YKa3aHUEM (paMUIuu
CTY/IEHTa, Ha3BaHUs pabOTHI, IaThl €€ BHINOJIHEHUS U CTABUT CBOIO
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MOJIIHUCH.

JlaGopaTopHbIe 3aHATHUS IPOBOAATCS HHIUBUAYaTbHO. CTYIEHT MOTy4aeT
JIOIyCK Ha JJAOOpaTOpHYIO paboTy NP HAIMYMK KOHCIIEKTA M YCTHBIX
OTBETOB Ha BOIPOCHI Npenogasares. TeKylmni KOHTPOJIb 3HaHUI
OCYILECTBIISETCS [0 CUCTEME «3aUTEHO — HE 3aUTEHO.

JIaGopaTopHbIe 3aHATHS IPOBOAATCS 110 pa3esiaM Kypca COrJIaCHO
KaJIeHJapHOMY IJ1aHy. B Havane cemecTpa npenojaBaTellb IPOBOJUT
MOJIPOOHBII pa3d0op HEKOTOPHIX U3 BHIIOIHIEMBIX padOT, YTOOBI
MOJITOTOBUTH CTYJIEHTA K UX BBINOJIHEHUIO. [Ipy moaroroske k
1a00paTOPHBIM paboTaM I1eJIeCO00Pa3HO 32 HECKOJIBKO JTHEH /10 3aHSATHS
BHUMATEIbHO 1-2 pa3a MpouyuTaTh HY’)KHYIO TEMY, pa300paTbcs CO BCEMU
TEOPETUYECKUMH TOJOKEHUSAMH U IPECTOSIINM dKcriepuMeHToM. Eciu
BO3HUKJIM TPYIHOCTH, 0OPaTUTHCS 3a IOMOLIbIO K yUeOHOM, CIIPABOYHOM
JUTEpAType WK K MPETIOaBaTelto 32 KOHCYJIbTAlllel. 3a IeHb /10
1a0opaTOpHOI paboThl HEOOXOUMO U3YUUTh METOAUYECKHE YKa3aHUsI K
BBINOJIHEHUIO JTAOOPATOPHBIX pabOT U COCTABUTH KOHCIIEKT.
IoaroroBka K Bomnpocsl k 3k3aMeHy BbIIAIOTCS CTYIEHTaM B 3JIEKTPOHHOM U

IK3aMeHy (3a4eTy) pacriedaTaHHOM BHJIe B Hadase cemectpa. [loaroroBka x sx3ameHny Tpedyer
TIIATEJILHOE N3yUeHHE MaTepualla 1o TeMe WU OJIOKY TeM,
aKIEHTUPOBAHUE Ha ONPEeNICHHSIX, TEPMHUHAX, COJACPKAHNUH TIOHSATHHA.
[Ipu noaroToBKE K 9K3aMEHYy HEOOXOIMMO OPUEHTUPOBATHCS Ha
KOHCIIEKTBHI JIEKIUI, OTYETHI 110 TaOOpaTOPHBIM paboTaM, IPUMEPHI
BBINOJIHEHUS 3a/1aHU, pacCMaTpUBaeMbIX Ha 3aHATHUAX, PEKOMEHIYEMYIO
AUTEpaTypy. IK3aMeH O AUCHUILINHE « XUMHUS» POBOJAUTCS B YCTHOM
¢dopme 110 pazzaenam, U3y4aeMbIM B COOTBETCTBYIOIIEM CEMECTE.

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTU, WCHOJIB3YEMBIX IIPH
OCYHECTBJIEHUMN OBPA3OBATEJIBHOI'O IIPOLHECCA I1IIO JUCHMIIJIMHE,
BKJIIOYASA NEPEYEHDb TPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbBIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTUI MPH OCYIIECTBIEHUH 00pa30BaTeIbHOIO Mpoliecca 1o
JUCIIUIUINHE OCYIIECTBIISIETCS B COOTBETCTBUU C YTBEpKIACHHBbIM [lonokeHnemM 00 OneKTpoHHOU
uHpOpMaLMOHHO-00pa3oBarenbHoM cpene MATD HUAY MUDN.

OnexkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercss [ peanuzanuu
00pa3oBaTeNbHBIX IPOrpaMM IIPU OYHOM, TUCTAHIIMOHHOM U CMEIIEHHOM pexxumMe o0ydeHus. Cucrema
peanu3yeT clenyone OCHOBHbIE (DYHKITUU:

1) Co3nanue u yrpaBJieHUE KIIaCCaMH,

2) Co3aaHue Kypcos,

3) Opranusanys 3anmcy yJaruxcsi Ha Kypc,

4) [IpenocraBnenue nocTymna K yueOHbIM MaTepuaiam JUlsl yJaruxcs,

5) [TyGnukanus 3agaHui 17151 y4€HUKOB,

6) OmeHka 3ajaHuil yJaruxcs, MPOBeIeHHE TECTOB M OTCIICKUBAHKE ITporpecca 00yueHHs,
7) Opranu3anus B3auMOJIeHCTBUS YHaCTHUKOB 00pa30BaTEIbHOTO MPOoLecca.

Cucrema HHTCTPUPYETCA C OOMNOJHUTCIBbHBIMU CCPBUCAMU, O6€CH€'—H/IB3IOHH/IMI/I BO3MOXHOCTH
UCTOJIb30BaHUS TakuX (YHKUMH Kak paOouuil KaleHaapb, BUIEO CBS3b, MHOTOMOJIb30BATEIbCKOE
pelaKTUpOBaHUE JOKYMEHTOB, CO3/1aHHEe (OPM OMPOCHUKOB, MHTEPAKTUBHAS JOCKA ISl PUCOBAHMSL.
ABTOpH3aIMs M10JIb30BATENCH B CUCTEME OCYIIECTBISETCS MMOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuenv ungopmayuonublx mexnono2uil
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[Tpu ocymecTBIeHHH 00pa30BaTEIHLHOTO MPOIIEcca MO AUCIUTUINHE UCTIONB3YIOTCS CIISIYIOIINE
WH(OPMAIMOHHBIE TEXHOJIOTHU:

— NpOBEACHUE JIEKIUHN C UCIIOIb30BAHUEM ClIali-TIPE3CHTAINN;

— HCIIOJIb30BaHKE 00yYarOIIUX BUICO(DHUIBMOB;

— HCIOJb30BaHHME TEKCTOBOTO penakropa Microsoft Word;

— HCIOJb30BaHME TaOIMYHOTO peaakTopa Microsoft Excel;

— HCIOJIb30BaHHEe TeKCTOBOro penaktopa NoteBook (biokHor);

— OpraHu3anuAa BSaHMO,HefICTBI/IH C O6y‘laIOH_[I/IMI/IC$I IMoCpCACTBOM BHGKTpOHHOﬁ IIOYThI H
SHOC.

12.2. Ilepeuenv npozpammnozo odecneuenus

1. TexcroBsiii pegakTop Microsoft Word;

2. Tabnmunbiii pegakTop Microsoft Excel;

3. PepgakTop npe3enranuit Microsoft PowerPoint;

4. TekcroBsiii penaktop NoteBook (biokHoT);

5. Bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

12.3. Ilepeuenv unghopmayuoHHbIX CRPABOUHBIX CUCHIEM

JloCTyn K SJEKTPOHHBIM OMOIMOTEYHBIM pecypcaM M AJIEKTPOHHOW OMOIMOTEYHOW cHcTeMe
(BBC) ocymecTBisieTcst TOCPEICTBOM CHEIMABHBIX pa3aesoB Ha odunuanbHoM caiite UATD HUAY
MUOU. ObecrieyeH 10CTyI K JIEKTPOHHBIM Katajoram oubianoreku MATO HUAY MUOU, a Takxe
ANEeKTpOoHHBIM oOpa3oBarensHbiM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX
JIOTOBOPOB C TIPAaBOOOIAATEIIMH YIeOHOW M y4eOHO-METOIUYCCKOW JTUTEPATypPhl, METOIUICCKIX
nocoouii:

1) Nudopmanmonnsie pecypchl Cetnn Koncynmerant IDmroc, www.consultant.ru (uH(bOpManus
HOPMAaTUBHO-TIPAaBOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH ),

2) DNeKTPOHHO-O0MOIMOTeYHAs cucreMa HUAY MHUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narennctBa Jlanby, https://e.lanbook.com/;

4) DnexTpoHHO-0nbnuoreuHas cucrema BOOK.ru, www.book.ru;

5) ba3b1 nannbIx «QnekTpoHHO-O0nbMMoTeuHast cuctema elibrary» (3BC elibrary);

6) Bazosas Bepcust 95C IPRbooks, www.iprbooks.ru;

7) basbl nanHbIX «OnekTpoHHas 6ubnanoreka Texunyeckoro BY3a» www.studentlibrary.ru;
8) DNeKTpOHHO-0MOIMOTeYHast cucteMa «AnOyke.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 5
10)  DnekrponHo-OubOIMOTeuHas cucrema «BC FOPAUTy, http://urait.ru/.

13. OIMMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM s
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCHUIIJIMHE

YuebHas ayguTopHus LI IPOBEAEHNS JIEKIIMOHHBIX 3aHsITHi Ne 1-236
Cnernuanu3upoBaHHas MeOEIb:

ITocamounsie Mecta — 125 mmit.;

[ocka mapkepHas — 1 mr.;

Cron npenogaBarens — 1 mr.;

TexHu4eckue cpencTpa 00ydeHUs:

ITpoekrop — 1 mir.,

OkpaH — | wr.;

Kommnerotep (Munu I1K, CPU — i3 10100, GPU - Intel UHD Graphics 630, RAM — 16 Gb,
BcerpauBaemsiit aucrineit TS-LINE TS2436L) — 1 wr.
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JlutieH3noHHOE TTporpaMMHOE OOeCIIeYeHHE:!

-Windows 7 Professional

-Kaspersky EndPoint Security 11

-Microsoft Office 2010 Professional

YuebOHasg ayIUuTOPHUA I IPOBEACHUS NIPAKTHYSCKUX 3aHATHHA Ne 2-225
Crennanu3upoBaHHas MeOEb:

Crou npenojaBaTens — 1 mrT.

Cton AByXMECTHBIHN — 25 T.;

Cryn — 50 wr.;

Jocka menoBas — 1 mT.

VYueOHas 1abopaTopust 1uist TPOBEACHHMS 1a00paTOPHLIX 3aHaTHi Ne 1-615
Crernuanu3upoBaHHas MeOEIb:

CTon ABYXMECTHBIHN — 6 1T

Cryn — 12 wr.;

ArnmaparHoe o0ecrieueHue y4eOHbIX 3aHATH:

MunnuBosibT™MeTp pH-meTp PH-150 MA -3 mt.;

Knumatnueckas kamepa «MHWP»-1 mir.;

AxBaguctusitop J19-4 — lmr;

AxBamuctuusatop J13-10 -1 mrt.;

Marnutnbie memanku Color Squip — 12 mt.;

[TnuTKa SneKTprYecKas MUHU - 4 IIIT.;

Becoi naboparopusie OHAUS — 2 miT.;

Memanka MarautHas MS-1A-6mT;

[Ixad BeITsDKHOM HTIB -21m11T.;

Crout IpuOOPHBIH C MOJIKOU, STIUKAMHU B PO3ETKaMH -22 IIT.;

[lITatuB ¢ OropeTkamMu AJi1 TUTPOBaHUSA — 16 1mIT.;

[taTuB ¢ npodbupkamu — 20 mrt.;

Kon6a konnveckas 1yist TATpOBaHUS -32 MIT.,

[Tunerka mepHas Ha Smia — 20 wrt.;

[Tunerka mepHas Ha 10 Mo — 20 mT.;

Kon6a mepnast na 100mi1 — 20 .

Tepmomerpsr 10 mrt.;

Harnagueie tabmuis! — 10 mr.;

[Mkad nns xum.mocyas! — 4 miT.;

[Hkad nns peakTBOB — 4 1IT.

[TomerieHue 17151 CAMOCTOSITENTEHOM PabOTHI C BBIXOJIOM B ceTh VIHTEpHET.
YuTansHbIHA 3271 No2

Crnennanu3upoBaHHas MeOEb:

Cron aByxmecTtHbIi — 11 mT.

CToJ KOMIBIOTEPHBIN — 3 1IT.

Cryn — 22 mir.

TexHuueckue cpeacTBa 00ydeHHUs:

Kommerotep (Munu I1K, CPU — i3 1220P, GPU - Intel UHD Graphics for 12th Gen Intel Processors,
RAM — 16 Gb, BerpauBaemsiii aucmieit TS-LINE TS2236L) — 3 .
M®YV — 2 .

JInneH3noHHOE MPOrpaMMHOE 0OeCTieueHre, B TOM YHCIIE OTEYECTBEHHOTO MPOU3BOACTBA:
-Windows 7 Professional

-Kaspersky EndPoint Security 11

-Microsoft Office 2010 Professional.

14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIbBI

14.1. IlepeyeHr oOpa3oBaTeIbHBIX TEXHOJOIHH, MCHOJb3YeMbIX IPH OCYLIECTBJICHHHU
00pa3oBaTeIbLHOIO MpoIecca 10 JUCHHUILINHE
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i

HanmenoBanue
TeMBbI JUCHUILINHBI

Bun 3ansarui

KoaunuecTtBO
aK. 4.

HanMmeHoBanue akTUBHBIX U
HHTEPAKTHUBHBIX ()OPM NpOBeIeHUs
3aHATHH

OCHOBHBIE TIOHATHS B
XUMHNU

JICKIIUS

U3y4CHUE W 3aKPCIUICHHE HOBOI'O
Marepualia Ha HHTEPAKTUBHOW JICKIHU
(mexnus-Oecena, JEKIUs ¢ pazdopom
KOHKPETHBIX CUTYaInii)

DJIEKTPOHHOE
CTpPOEHHE aTomMa

JIEKIAST

U3yuyeHHEe U 3aKpeIUICHHE HOBOTO
MaTepuaia Ha UHTCPAKTUBHON JICKIHH
(rekmust ¢ pa3dbopoM  KOHKPETHBIX
CUTyallMi, JIEKIMs  C  3apaHee
3aIIaHUPOBAHHBIMU OIIMOKAMM )

XUMHUYECKOE
paBHOBECHE

JICKIIUA

U3yuyeHHEe U 3aKpeIUICHHE HOBOTO
MaTepuaia Ha UHTCPAKTUBHON JICKIHH
(mexmusi-Oecena Jekuus ¢ pazdbopom
KOHKPETHBIX ~CHTYallud, JICKIUA C
3apaHee 3aIIaHUPOBAHHBIMH
ommOKamu)

PactBopsI

JIEKIAST

U3ydeHHEe U 3aKpeIUIeHHE HOBOTO
MaTepHalia Ha HHTEPAKTUBHOM JICKIIMU
(mexnus-Oecena, JEKIUs ¢ pa3dopom
KOHKPETHBIX ~CHTYallud, JICKIUA C
3apaHee 3aIIaHUPOBAHHBIMH
ommoOKamu)

OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE
peakuu

JIEKIAST

M3Y4YeHHE U 3aKpeIuieHHe HOBOTO
MaTepraia Ha UHTCPAKTHBHON JICKIIHH
(rekmus-Oecena, JIKIUs ¢ pazdbopom
KOHKPETHBIX ~CUTYyaIlud, JCKIUsA C
3apaHee 3arIaHuPOBAHHBIMU
omnOKaMu)

XuMuueckas
TepMOJMHAMUKA

JICKIHA

M3Y4YeHHEe U 3aKpeIuieHHe HOBOTO
MaTepraia Ha UHTCPAKTHUBHOW JICKIHH
(mexuus-Oecena, JeKus ¢ pa3dopom
KOHKPETHBIX ~CUTYyaIlud, JCKIUsA C
3apaHee 3arIaHuPOBAHHBIMU
omnOKaMu)

DNEeKTPOXUMHUS

JIEKIAST

U3ydeHHE U 3aKpeIUIeHHe HOBOIO
MaTepHaja Ha MHTEPAKTUBHOM JEeKIUU
(mexusi-Oecena, JEKIUs — AUCKYCCHS,
JeKuus ¢ pa3dopoM  KOHKPETHBIX
CUTyalluid, JIeKIMs ¢  3apaHee
3arJIaHUPOBAHHBIMU OIIMOKAMHU )

14.2. @opmul opeanuzauyuu camocmoamenvHol padomosl ooyuarouwuxcsa (memvl, 6blHOCUMbLE O/1A
011  CAMOKOHMPOQA; MUNnoevle 3a0aHus 0/

canocmoamesibHo20  U3yueHus,

camonpoeepku

60npocol

CamocrosiTenpHast paboTa CTYACHTOB - CIIOCO0 aKTUBHOTO, IIEJICHANPABIEHHOTO MPHUOOpETEHUS
CTYJIEHTOM HOBBIX JUUISl HETO 3HAHWUW M YMEHHH 0e3 HEemOoCpeICTBEHHOTO y4acTHs B 3TOM IpoIiecce
MpEIoaBaTeei.
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KoHTponb caMOCTOSATENIbHOM paObOThl M OLIEHKA €€ Pe3yJIbTaTOB OPTaHU3YeTCs KaK CIHMHCTBO
IByX (opm:
o CaMOKOHTPOJIb M CAMOOIICHKA CTY/ICHTA,
o KOHTPOJIb M OIIEHKA CO CTOPOHBI MPEToiaBareie, 3K3aMeHAIIMOHHBIX KOMUCCHI.
CamocrosiTenpHas padoTa CTYJICHTOB KOHTPOJIUPYETCS IO TeMaM, KOTOphIe B Ha4aje ceMecTpa
MPEUIaratoTCs s YIiyOIeHHOTO CaMOCTOSATEIEHOTO N3YUEHHUSL.
OCHOBHBIMHU (hOpMaMU KOHTPOJISI CAMOCTOSITEIIBHOM pabOThI CTYICHTOB SIBJISIFOTCS:
1.KonTponps 3HaHuili mpermojaBaTeleM HpU JOMYyCKE CTYACHTAa K Ja0OpaTOpHbIM paboTaMm, 3aliuTe
J1a00OpaTOPHBIX padoT.
Ha camocrosiTenbHOE H3y4eHHE CTYIEHTaM BBIHOCSTCS CIIEAYIONINE TEMBI:
1. OcHOBHBIE KJTaCChl HEOPTAHUYECKUX COCTMHCHUH;
2. Koppo3sus. Dnekrpoxumuyeckast KOppo3usi.
3. JKectkocTh BoJbI. THITBI )KECTKOCTH, METOJIBI YCTPAHEHUS )KECTKOCTH.

14.3. Kpamkuit mepmunonozuyeckuit ciosapo

ABoraapo 4uciio (Win mocTosiHHas ABorajapo): Na= 6,02:10%%yacTum BemecTna

AncopOuusi - KOHIICHTPUPOBAaHWE KaKOro-IuOO BEMIeCTBA Ha IOBEPXHOCTH pasfiena (das.
Hanpumep, KoHIIEeHTpupOBaHUE MOJIEKYI Tra3a (aacopbara) Ha TBepAOH moBepxHocTH (aacopOenTe). B
KaueCTBE aJICOPOCHTOB MCIIONIB3YIOT, KaK MPABUIIO, TIOPUCTHIE TEJIa C CUIIBHO Pa3BUTOM MOBEPXHOCTHIO
(mpuMmep - aKTUBUPOBAHHBIA YToib). ANCOpOIUS MOXKET OBITh PE3yNbTaTOM JCHCTBHUS TOJIBKO
(GUBHYECKUX CHJI MEXTY 4YacTHI[AMH BEIIECTBA, HO MOXET COINPOBOXKIATHCS W XUMHYCCKUM
B3aUMOJICHCTBUEM ajicopOaTa ¢ aicopOCHTOM (XeMOCOpOLIHs ).

AJUTOTpOTIHS - SIBJICHHE CYIIECTBOBAHUS XUMHUYECKOTO 3JICMEHTA B BUJIC JIBYX HIIM HECKOJIBKUX
MPOCTBIX BEIIECTB, PA3IMYHBIX MO CTPOCHUIO U CBOMCTBaM. DTH MPOCTHIC BELIECTBA, PA3IUYHBIC 110
CTPOCHUIO M CBOMCTBAM, Ha3bIBAIOTCS AJZIOTPOITHBIMH (DOPMAMU HITH aJUTOTPOITHBIMHA MOTUDUKALIASMHU.
Hanpumep, rpadut u anmas - aBe auioTporHbie GopMbl (MOAU(DHUKAIHN) YIIepoaa, MOJICKYISIpHBINA
KHCIIOPOJT U O30H - JIB€ AJUIOTPOIHBIE MOTUPUKANHUKA KHUcIopona. [Ipu ompeneneHHBbIX YCIOBHIX
AITOTPONHBIE MOIU(PUKALIUYA MOTYT MEPEXOAUTD JAPYT B ApPyTa.

AMop(dHOe BemecTBO - HE KPUCTALIMYECKOE BEIISCTBO, T.€. BEIIECTBO, HE HMEIOIICE
KpUCTAITMYecKol pemeTku. [IpumMepsl: Oymara, miacTMacchl, pe3nHa, CTeKII0, a TAKKE BCE KUIKOCTH.

AMDOTEPHOCTh - CIIOCOOHOCTh HEKOTOPBIX XUMHUYCCKUX COCIUHEHHUH IMPOSBIIATH KUCIOTHBIC
WM OCHOBHBIE CBOMCTBAa B 3aBUCHUMOCTH OT BEIECTB, KOTOPbIE C HUMH pearupyroT. AMdoTrepHbie
BeriecTBa (aM(oHUTHI) BEAyT ceOsT KaKk KHCIOTHI IO OTHOIIICHUIO K OCHOBAaHUSAM U KaK OCHOBAHMS - TI0
OTHOIICHHIO K KUCJIOTaM.

AHWOHBI - OTPUTIATEIIBHO 3aPsKCHHBIC HOHBI.

ATOM - HauMeHbIIIas YaCTHIA XUMUYIECKOTO JIEMEHTA, SIBIISIFOIIAsICSI HOCUTENIEM €ro CBOMCTB.
ATOM MOCTPOEH U3 CYOATOMHBIX YaCTHI] - IPOTOHOB, HEHTPOHOB, AIICKTPOHOB.

ATOMHas eMHHIA Macchl (a.e.M.) - poBHO 1/12 gacTh Macchl atoma yrimepona’?C, B sape
KOTOpPOT0 6 IPOTOHOB M 6 HEUTPOHOB, a B AJIEKTPOHHOU 000JI0YKE 6 AIEKTPOHOB. J[pyroe Ha3BaHUE -
yriaepoaHas eauHuia. Eqnnauna, B KOTOpoit U3MepsIoT Maccy aTOMOB, MOJIEKYJ M CyOaTOMHBIX 4aCTHII.

ATOMHBII BeC - Macca aTomMa Kakoro-Tn0O 3JI€MEHTa, BBIpAXXEHHAs B aTOMHBIX €IUHHUIIAX
Macchl(yTIepOIHbIX €IUHUIAX ). ATOMHBIN BEC DJIEMEHTa PaBeH CpEeAHEMY 3HAUCHHUIO U3 aTOMHBIX BECOB
BCEX €ro MPUPOIHBIX H30TOIOB C YI4ETOM UX PaCIPOCTPAHEHHOCTH.

ATOMHBIH BeC - TO JK€, YTO TMOPSAKOBBIA HOMep snemeHTa B [lepmomudeckoil cucrteme
J.M.MenneneeBa. ATOMHBI HOMED YMCICHHO PaBEH MOJIOKUTEIHLHOMY 3apsiay Spa 3TOrO dJIEMEHTa,
T.€. YUCITy IIPOTOHOB B S/IpE JIAHHOTO 3JIEMEHTA.

BaneHTHOCTS - 9HCIIO AIEKTPOHHBIX Map, C MOMOIIBI0 KOTOPBIX aTOM JIAHHOTO 3JIEMEHTA CBS3aH
C IpyTUMH aTOMaMH.

BemecTBO - B €CTECTBO3HAHWU CYIIECTBYET Psii MOHATHUN, KOTOPHIM TPYAHO N1aTh CTPOTOE
omnpeneneHue. BemecTBo - 0MHO W3 TakuX TOHATHI. B oO0memM cMmpicie OHO HWCMONB3YETCs ISt
0003HaYeHHsI TOTO, YTO 3AMOIHSIET MPOCTPAHCTBO U UMEET Maccy. B Goliee y3KkoM CMBICIE - BEIIECTBO
3TO TO, M3 Yero COCTOST OKpPYKAMIIWE HAC TpeaIMeThl. B XWMHM dYalle WCIONb3yeTcs IMOHSATHE
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KOHKPETHOI'O BEIIECTBA - XJIOPUA HATpUs, Cyab(daT Kanblus, caxap, 0eH3uH u T.4. CM. Takxke "mpocToe
BemecTBo", "clIokHOE BemecTBo", "cMech".

Bogopoanasi cBsi3b - OJIMH U3 BUAOB MEXMOJIEKYISIPHBIX CcBsizeid. OOyclioBIeHa B OCHOBHOM
AIIEKTPOCTATUYECKUMHU CHJIaMH. {11 BOSHUKHOBEHHUS BOJOPOAHOM CBS3HM HY)KHO, YTOOBI B MOJICKYJIE
OBLT OAMH UJIM HECKOJIBKO aTOMOB BOJOPO/Ia, CBSI3aHHBIX C HEOOJIBIIMMHU, HO AJIEKTPOOTPHUIATETbHBIMU
atomamu, Hampumep: O, N, F. Baxno, 4ToOBl y 3THX 3JIEKTPOOTPHIATEIBHBIX aTOMOB OBLIH
HEIO/CJICHHbIE 3JIEKTPOHHBIE Mapbl. BogopoaHble CBSA3M XapaKTEpHBbI JJIsl TAKUX BEIIECTB, KaK BOJAA
H>O, ammmak NHs, ¢ropoBogopon HF. Hampumep, monexynst HF cBszanbl Mexay coOoid
BOJIOPOJHBIMHU CBSI3SIMHM, KOTOPBIE Ha PUCYHKE TIOKA3aHbl TYHKTUPHBIMU JIMHUSIMU:

S SR

Bonoponnas cBa3p npubausutensHo B 20 pa3 MeHee NpoyHas, yeM KoBajeHTHasd. [lpu eé
BO3HMKHOBEHUH YHUCIIO CBs3EH, 00pazyeMbix arToMmoM H, mpeBblmmaeT ero (opMalibHyIO BaJCHTHOCTb.

BoccraHoBneHne - XMMUYECKas PEaKLMs, IPU KOTOPOH 3JIEKTPOHBI INEPENaloTCs JaHHOMY
BELIECTBY.

BoccranoBurens - BelIECTBO, CHOCOOHOE OTHaBaTh IEKTPOHBI JPYrOMYy BELIECTBY
(oKkHCTIUTENIO).

I'eTeporeHHble peaky - XUAMUUYECKHE PEAKIIMU MEX/1y BELIECTBAMU, HAXOAALIMMHUCS B PA3HBIX
¢azax (pa3HbIX arperaTHbIX COCTOSIHUAX BellecTBa). Hanpumep, peakius ropeHus yris - rereporeHHas
peakuus MeX1y TBEP/bIM YIJIEPOJOM U ra3000pa3HbIM KMCIOPOJoM. Peakuus B3auMoieCTBUSI IMHKA
C COJSIHOM KHCJOTOM - TeTeporeHHas peakuuss MEXIy TBepAbIM LHUHKOM U pactBopom HCL
['eTeporeHHble peakuuu NPOTEKalOT He B oObeMe, a Ha TIpaHuue pasgena ¢a3 - B 3TOM HX
IPUHLMIIAAIBHOE OTINYHUE OT TOMOT'€HHBIX pEaKIuil.

I'mapatanuu -  CBA3bIBAaHME MOJIEKYJ (aToMOB, HOHOB BEIIECTBA) C BOJOH, He
COIPOBOKAAIOIIEECS PA3PYILIEHUEM MOJIEKYJ BOJBI.

I'napatsl - coeluHEHMsI BELecTBa C BOJON, MMEIOIME MOCTOSHHBIN HIIU IIEPEMEHHBIN COCTaB U
oOpa3yromuecs B pe3yJibTaTe ruapaTaluu.

I'mapoxkcunnas rpymnmna - rpynna OH.

l'openue - OBICTPBIM MpOIECC OKUCICHHUS BEIIECTBA, COIMPOBOXKIAIOIIMICS BbIICICHUEM
00JIBIIOr0 KOJIMYECTBA TEIUIOTHI U, KaK IPABUJIO, CBETA.

['oMoreHHbIe peakliy - XUMUYECKUE peaKluu, IPOTEKaoI1e B 0THOPOAHOH (aze. OOBIYHO 3TO
peakuuu MO0 B ra3oBoil ¢asze (peakuuu MEXIy ra3amu), Tu00 B KUAKOW (aze (peakuuu Mexay
pacTBopamu). ['oMOreHHbIe peakuu MPOTEKAlOT BO BCEM 00bEME PEAKIIMOHHOIO COCYy/la - B 3TOM HUX
IPUHLMIIAAIBHOE OTINYHE OT F€TEPOT€HHBIX PEAKIUIL.

Hudpdys3us— caMONpou3BOJIbHOE BbIDABHUBAaHUE KOHLIEHTPALlUM BEIIECTB B  CMECH,
00yCJIOBJIEHHOE TEIUIOBBIM JIBKEHMEM MoJekyn. IlepeHoc dacTuil BeriecTBa, MNPHUBOIAIMN K
BBIPAaBHUBAHUIO €r0 KOHLEHTPAllMM B MEPBOHAYAILHO HEOJHOPOJHOHN cucteme. lckyccTBeHHOE
NEpPEMENINBAaHUE CMECH JIEMCTBYET B TOM )K€ HaIlPaBJICHUU.

3axoH ABOraapo- paBHble 00bEMBI JIFOOBIX Ta30B (IIPH OJJMHAKOBBIX TEMIIEpAType U JaBICHHUN)
coJiepKaT paBHOE YHMCIIO MOJIEKYJI. | MOJb JIF000ro raza Npyu HOPMAJIbHBIX YCIOBUSAX 3aHUMAeET 00beM
22,4 n.

3aKOH COXPAaHEHHUs MAcChl: Macca BELIECTB, BCTYNAIOIMX B XUMUYECKYIO PEAKIIMIO, PABHA Macce
BELIECTB, 00pa3yIOIINXCs B Pe3yJbTaTe peaklUu.

3apsn sapa - MOJIOKUTEIbHBIN 3apsij] aTOMHOTO Ipa, PABHBIN YHCITy IPOTOHOB B AJIpe JAHHOTO
aneMeHTa. [TopsakoBelii HOMep XUMUYecKkoro 3neMenTa B [lepuoanueckoit cucreme J[.M.Menaeneesa
paBHsETCS 3apsiy s/ipa aToMa 3TOT0 3JIEMEHTA.

N3oTombI - aTOMHBIE Pa3HOBUAHOCTH OJHOTO M TOTO XK€ 37eMeHTa. MI30TOnbl COCTOST U3 aTOMOB
C OJMHAKOBBIM 3apsiioM siipa (TO €CThb C OJMHAKOBBIM YHCIOM MPOTOHOB), HO C pa3HbIMHU
OTHOCHUTEJIbHBIMH aTOMHBIMU MaccaMu (TO €CTh C Pa3HbIM YUCIIOM HEHUTPOHOB B siipe). OueHb MHOTHE
AJIEMEHTBI B IPUPOJE HAXOAATCS B BUAE CMECH U3 HECKOJIBKO U30TOIOB.

NHruburopsl - BeliecTBa, 3aMeUISIFOIINE XUMUUECKHUE PEAKIUH.
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WNuaukatopel (KUCIOTHO-OCHOBHBIE) - BEILECTBA CJIOXHOIO CTPOEHHS, MMEIOIIUE Pa3HYIo
OKpAacCKy B pacTBOpax KHCIOT ¥ OCHOBaHHA. BBIBAIOT MHIMKATOPHI U ISl APYTUX BEIIECTB (HE KUCIOTHO-
OCHOBHBIE). Hampumep, kpaxmai - HHAUKATOp Ha MOSIBJICHUE B PACTBOPE MO/a (aCT CHHIOID OKPACKY).

HNonHast cBsA3b - IpeleNbHbIA Ciaydaill NOJSpHONW KOBaJIEHTHOW cBsi3U. CBS3b MEXIY ABYMS
aTOMaMM CUYHUTAETCS MOHHOM, €CIM pa3HHILAa 3JIEKTPOOTPULATEIbHOCTEH ITHX aTOMOB OOJIbLIE WIIU
paBusercs 2,1.

HoHbl - OTpULATENBHO WM IOJOXHUTEIbHO 3apsDKEHHbIE YaCTHUIIbl, OOpasyroluecs IpH
NPUCOCTUHEHNH UM OTAAa4e HJIEKTPOHOB aTOMaMH AJIEMEHTOB (WK rpyniaMu atoMoB). IoHbI OBbIBaIOT
oaHo3apsanbie (1+ wun 1-), aByx3apsiaabie (2+ wim 2-), Tpex3apsaHbie U T.A. .

Karannzaropsl - BelecTBa, ClIOCOOHbIE YCKOPATh XUMUYECKHUE PEaKLU, CAMU OCTaBasiCh MPU
TOM HEU3MEHHBIMHU.

KaTuoHsI - M0NI0KUTENIBHO 3apsKEHHBIE HOHBI.

KBaHTOBbIE YMCIIa - OMMCHIBAIOT COCTOSIHUE KOHKPETHOI'O AJIEKTPOHA B JIEKTPOHHOM OOJIaKe
aToma:

- raBHoe (N) - MOKa3bIBaeT, HA KAKOM 3JICKTPOHHOM YPOBHE, HAUMHAsl OT OJIMKANIIETo K SApY
(1, 2, 3, ...) HAXOAWTCS JaHHBIN JICKTPOH;

- opouTanbHoe (l) - mokaspIBaeT BHJI MOLYPOBHS (S-TIOAYPOBEHB, P-TIOIyPOBEHB, d-110ypOBEHbD,
f-moxypoBensb);

-MarHuTHOE (M) - yKa3bIBaeT KOHKPETHYIO OPOUTAIIb (S-OpOUTAIIb, Px-OpOHUTAIIb, Py-OpOUTAIL U
T.1.);

-CIIMHOBOE (S) - MOKa3bIBaeT, KAKOE U3 IBYX BO3MOXHBIX (pa3pelIeHHbBIX) COCTOSHUI 3aHUMAET
3JIEKTPOH Ha JAaHHOM OpOHTAaIH.

Kucnora - cnoxHoe BELECTBO, B MOJEKYJE€ KOTOPOrO UMEETCS OAMH WM HECKOJIBKO aTOMOB
BOJIOPOJIa, KOTOpbIE MOTYT OBbITh 3aMelleHbl aroMaMu (MOHamM) MeTauioB. OcTaBIIascCs 4YacTh
MOJIEKYJIbI KHCIJIOTHI Ha3bIBAETCS KUCIOTHBIM OCTaTKOM. Elle 01HO ompeeneHue: KUCIOTh — BEIIECTBO,
pachnajaronieecst B pacTBope ¢ 00pa3oBaHreM HOHOB Bogopoaa H.

KoBasieHTHast CBS3b - CBSI3BIBAHHUE aTOMOB C MOMOIIBIO OOIMX (TIOACTICHHBIX MEXIY HHMH)
3JIEKTPOHHBIX nap. HenossipHas KoBaleHTHasl CBsI3b 00pa3zyercss Mexay aToMaMH OJIHOTO BHJA.
[TonsipHasi KOBaJCHTHAasi CBsI3b CYIIECTBYET MEXKAY JBYMs aTroMaMd B TOM CJydYae, €CIH WX
3JIEKTPOOTPHULIATEIILHOCTU HE OJIMHAKOBBI.

KoHueHnTpanus - oTHOCHTENbHOE KOJIMYECTBO Kakoro-iubo BemiecTBa B pactBope. Hampumep,
NPOIIEHTHAs] KOHIEHTpalMs- TO K€, YTO U MaccoBasl JI0Jsl PaCTBOPEHHOIO BELIECTBA - OTHOIICHHE
Macchl PACTBOPEHHOI'O BEIIECTBA K MAacce pacTBOpa, BBIPAKEHHOE B MpoleHTax. MosspHas
KOHIIGHTpallUsi- OTHOLLIEHHE YHWCJIa MOJIEH pacTBOPEHHOI'O BEIIeCTBa K 00leMy oO0beMy pacTBopa
(enuHMIIA - MOJIB/J).

KoopauimonHoe 4nciio- K Kax 01 yacThlle, HaXoAsulencs B KpUcTaie, IPUMbIKaeT BILIOTHYIO
TOJIBKO OTPEENIEHHOE YHUCIIO COCEAHMX YacTULl. JTO pa3Iu4HOE A Pa3HbIX KPHUCTAIIOB YHCIIO
COCE/IHMX YaCTHUI[ Ha3bIBAETCS KOOPAUHAIIMOHHBIM UHCIIOM.

Kpucrann - TBepaoe BemiecTBO, B KOTOPOM aTOMBI, MOHBI WJIM MOJIEKYJBI PACIIOIIOKEHBI B
IPOCTPAHCTBE PETYISPHO, MPAKTUUYECKH OECKOHEUHO MOBTOPSAIOLIMMHUCS TPYIIITIAMH.

Kpucrannuzanus - cnoco® OYMCTKM BEIIECTBA MYTEM OCAXKICHHUS €ro M3 HaCBIILEHHOTO
pactBopa. OOBIYHO HACBIIIEHHBIH PAacTBOP BEIIECTBAa TOTOBUTCS IPU MOBBIIEHHOH Temmeparype. [Ipu
OXJIXK/ICHUH PAaCTBOP CTAHOBUTCS MEPECHIIICHHBIM U YUCTHIE KPUCTAJUTBI BHIIAIAIOT B OCAJIOK.

Kpucrannuueckass pemerka. Kpucramimueckas CTpyKTypa XapaKTepusyeTcs MpaBUIIbHBIM
(peryIsipHBIM) PACHOJIOKEHHEM YacCTHIl B CTPOTO OIPENENCHHBIX TOYKaX MPOCTPAHCTBA KPHUCTAJIA.
[Tpy MBICTIEHHOM COETMHEHUH 3THX TOUEK JIMHUSIMHU MOTY4aIOTCs IPOCTPAHCTBEHHBIN KapKac, KOTOPBIH
Ha3bIBAIOT KPUCTAIUTMYECKON pemeTKor. TOUKH, B KOTOPBIX pa3MeIeHbI YaCTHIIbI, Ha3bIBAIOTCS y3JIaMHU
KPUCTANIMYECKOM pemieTkn. B y3max MoOryT HaxoIUTbCcs HMOHBL, aTOMbl WJIM  MOJIEKYJIBI.
Kpucranmudeckass pemieTka COCTOMT W3 COBEPIICHHO OJMHAKOBBIX JJIEMEHTApHBIX sUEeK (CM.
"311eMeHTapHast suenka').

Kpucrammoruaparsl - KpUCTaUTHIECKHE THIPATHI (COSTUHEHUS BEIIECTBA C BOJOMN ), IMEIOIITHE
HOCTOSIHHBIN cOCTaB. BbIIesI0TCS N3 pacTBOPOB MHOTHX BEIIECTB, OCOOCHHO coJeit

MaccoBoe uncio(A) - cymma yucia npoToHoB (Z) u HeiiTpoHoB (N) B siipe aToMa Kakoro-inoo
anemeHTa (A = Z + N).
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Mertamnyeckas CBsI3b- XMMHUUECKasl CBSA3b B KPUCTAIUIE MEXAY MOJIOKUTENBHO 3apsKeHHBIMU
MOHAMH METajula IOCPEACTBOM CBOOOJHO MepeMemnaonmxces (o BceMy o0O0BeMy KpHUCTaIa)
3JIEKTPOHOB € BHEIIHUX 000JI0YEK aTOMOB MeTalla.

Morekyia - HaMMEHbIIAs YacTUIAa KaKOTO-TMOO0 BEIIECTBa, ONPEACIAIONas ero XUMHUECKUE
CBOWCTBA U CIIOCOOHAs K CAMOCTOSITEIbHOMY CYLIECTBOBAaHHIO. MOJIEKYJIbI COCTOSAT U3 aTOMOB.

MoOJeKyIsIpHOCTh PEAKLUUU - YHCIO HMCXOAHBIX YacTHUIl (HAIpUMEpP MOJIEKYJ, HOHOB),
OJTHOBPEMEHHO B3aUMOJEHCTBYIOUIMX JPYr C JPYroM B OJHOM 3JIEMEHTAPHOM aKTe€ pEeakKluu.
MonexkynsipHOCTh peakuuu MOXeT cocTaBisaTh 1, 2 wim 3. COOTBETCTBEHHO pa3iuyaroT
MOHOMOJIEKYJIIpHBIE, OMMOJIEKYIISIPHBIE U TPUMOJIEKYJIIPHbIE PEAKIIUH.

HeiitpoH - snexTpudecku HeWTpaiabHas 3JIeMEHTapHas (T.e. Hepa3JeauMasi) 4acTHIla C Maccoil
npumepHo 1,67-10% kr wiu 1,00867 a.e.M. HeHTpoHBI BMeCTe ¢ IPOTOHAMHU BXOJAT B COCTAB ATOMHBIX
anep.

Henonenennas mapa 3JIEKTpOHOB - BHEIIHSS AJIEKTPOHHAs Mapa aToMa, HE ydacTBYIOLIAs B
00pa30BaHUM XMMHUYECKOH CBSI3H.

Hopmanbhbie ycnoBust (H.y.) HassiBatoT Temnepatypy 0°C (273 K) u naBnenue 1 atm (760 mm
prytHoro cronba unu 101 325 Ila).

HykIoHBI - 351eMeHTapHbIe YacTUIIBI (IIPOTOHBI U HEUTPOHBI), BXOJISIINE B COCTAB spa aToMa.

Oxucnienue (BeliecTBa) - XMMHUYECKas peaklus, NPU KOTOPOH 3IIEKTPOHBI OTOMpAKOTCA Y
JTAHHOTO BEUIECTBA OKHCIIUTEIIEM.

OxuciuTenp - BEIIECTBO, CHOCOOHOE OTHUMATh 3JEKTPOHbI Yy JPYroro BelLIecTBa
(BOCCTaHOBUTEIS).

OKcuspl - CIIOKHBIE BEIECTBA, COCTOSINEE U3 aTOMOB JIBYX 3JE€MEHTOB, OJMH M3 KOTOPBIX -
KHUCIIOPO/I.

OKcusibl KUCIIOTHBIE - OKCH[IbI, KOTOPbIE B3aUMOJCHCTBYIOT ¢ OCHOBaHMSMHU ¢ 00pa3oBaHUEM
COJIM U

OxKcuibl OCHOBHBIE- OKCHJIbI, KOTOPbIE B3aUMOJICHCTBYIOT C KMCIOTaMH € 00pa30BaHUEM COJIU U
BOJIBI.

Op6uTans - NPOCTPAHCTBO OKOJO sJIpa, B KOTOPOM MOMKHO OOHApYXHThb 3JEKTPOH. 3a
IpeJielaMy 3TOro NMPOCTPAHCTBA BEPOSITHOCTh BCTPETUTD AIEKTPOH JIOCTATOUHO Majia (MeHee 5%).

OcHOBaHME - CJI0’KHOE BEIIECTBO, B KOTOPOM aTOM (MJIM aTOMbl) METaJljla CBA3aHbI C THIPOKCHU-
rpynnamu (OH-rpynnamu). PactBopumble OCHOBaHUSI MOTYT paclagaThCsl B pacTBOPE C 00pa30BaHUEM
rusipokcua-nonoB OH".

OcHoBanne am(pOTEPHOE- CIONKHOE BEIIECTBO, CIOCOOHOE MPOSBIATH KaK KUCIOTHBIE, TaK U
OCHOBHBIE CBOICTBAa B 3aBUCHUMOCTH OT MapTHEpa MO peakuuu. AM(OTEepHOE OCHOBAHUE CIIOCOOHO
OT/IaBaTh KaK MOHBI Bojopoaa H' B peakuusx ¢ OOBIYHBIMH OCHOBAHHMAMH, TaK W THUAPOKCH-IPYIIIIBI
OH’ B peakuusx ¢ OObIYHBIMU KUCIOTaMH.

OTHOCcHTeHast aTOMHast Macca - obo3HauaeTcsi cumBosioMm Ar("'r" - ot anriwmiickoro "relative" -
OTHOCHTEJIbHBIN) - OTHOILLIEHHE Macchl aToMa K Macce 1/12 aToma yraepona-12

[lepexomaHOE COCTOSHUE(TO K€, YTO AKTHBHPOBAHHBINA KOMIUIEKC) - KOPOTKOKHBYIIIAsk MOJIEKYJIa,
BO3HHMKAIOIIAs B XMMHUYECKOM peakIMM NpU IMEepexoje OT HayaJlbHOTO COCTOSHUS (peareHThl) B
KOHEYHOEe (TPOJYKTHI). DHEPrus W TEOMETPHUS MEPEXOAHOTO COCTOSHHS COOTBETCTBYIOT BEPIIMHE
HHEPIreTUUECKOro 6apbepa, pa3essoLiero peareHTbl U IPOTyKThI

[Tepuonnueckuii 3axoH .M. MenaeneeBa: CBOMCTBA 3JIEMEHTOB NEPUOANYECKH U3MEHSIOTCS B
COOTBETCTBHUHU C 3apsI/IOM JIep UX aTOMOB.

[Topsimok peaknuu - O JAHHOMY BEIIECTBY - TMOKa3aTelb CTENICHNW MPH KOHIICHTPAIUU 3TOTO
BEIIIECTBA B KHHETMYECKOM ypaBHeHUH. CyMMa MOPSIIKOB 110 BCEM BellleCTBaM Ha3bIBAETCs OOIIUM HITU
CyMMapHbIM TIOpsiiKOM peakiuu. Hampumep, mis peaknuu 2 NO + Oz2= 2 NO2: xuHeTndeckoe
ypasaenne v = k[NO]?[O2]; Bropoit nopsaok no NO, nepsbiii mopsaok no Oz, oOmmii (CyMMapHSIi)
NOPSIIOK peakuud 3. [l sIeMEeHTapHBIX PEaKIMi MOPSIIOK - [EJIOYUCIICHHAS BEIMYMHA, COBITAIArOIIAs
C MOJEKYISpPHOCTbIO peakuuu. s Jpyrux peakuuidl MOpSAAKH — ONPENEeNsIoTCS  TOJIBKO
AKCIIEPUMEHTAIILHO, TPHYEM OHU MOTYT UMETh KakK IEJIOYMCIICHHOE, TaK U IpoOHbIe (M JaKe HYJIEBOE)
3HaYeHHUE.
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[IpaBuno I'yHpa: mpu 3aceneHun opOUTANCH ¢ ONMHAKOBOW SHeprueu (Hampumep, msatu d-
opOuTanei) MEKTPOHBI B IMEPBYIO OUYEPEIb PACCEISAIOTCA MOOAWHOYKE Ha BakaHTHBIX ('MycThIX'")
opOUTAaIIsX, ITOCIIe YeTO HaYMHAETCA 3aceJeHre opOuTanei BTOPbIMU 3JIEKTPOHAMHU.

[IpaBuiaO OKTETa: aTOMbI 3JIEMEHTOB CTpeMsTCs K Haubojiee YCTOMYMBOWM AIIEKTPOHHOMN
koH(urypauuu. Camasi paclipoCTpaHEeHHasl yCTONUMBAs JIEKTPOHHASI KOH(UTYpaIHs — C 3aBEpLICHHON
BHEITHEH JICKTPOHHOU 000JI0UKOM U3 8 NIEKTPOHOB (C OKmMemom dIEKTPOHOB).

[Mpunnun Ilaynu: Hukakue ABa SJIEKTPOHA B OJAHOM aTOME HE MOTYT XapaKTepH30BaTbCs
OJIMHAKOBBIM Ha0OPOM BCEX YETHIPEX KBAHTOBBIX UMCeN n, I, m u s.

[Ipockok nayekTpoHa - OTCTyIUIEHHS OT OOmed a1 OOJBIIMHCTBA  DJIEMEHTOB
MOCJIEIOBATEILHOCTH 3aIOJHEHUS AJIEKTPOHHBIX obomouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u tak nmanee),
CBSI3aHHBIE C TEM, YTO 3TH "HapyIIEHHUs MpaBmwiI' 00ECNEYnBaIOT aTOMaM HEKOTOPBIX AJIEMEHTOB
MEHBIIIYIO SHEPTHIO IO CPABHEHHIO C 3alIOJTHEHHEM AJIEKTPOHHBIX 000J104eK "o mpaBuiam".

IIpocToe BemiecTBO - BELIECTBO, KOTOPOE COCTOUT U3 aTOMOB TOJIKO OJHOI'O 3JIEMEHTA UJIU U3
MOJIEKYJI, TIOCTPOEHHBIX U3 aTOMOB OAHOIO 3JeMeHTa. [IpumMepsl: xene30, KUCIOPO, anmas, apro,
Meab U T.J.

[Iporon - ycroifunmBas sneMeHTapHas (T.e. Hepas3JeluMmasi) 4acTHIa C JJIEMEHTapHBIM (T.e.
HAUMEHBIINM U3 BO3MOYKHBIX) TTOJIOKHUTEILHBIM JIEKTPHUECKUM 3apsAoM U Maccoit 1,67-1027kr (umm
1,00728 a.e.M.). [IpoTOHBI BMECTE C HEUTPOHAMH BXOJISIT B COCTAB aTOMHBIX sijiep. [lopsikoBbIl HOMED
XUMH4YeCKOro 3neMenTa B [lepuoanueckoit cucreme /.M. MenaeneeBa paBHSETCS YUACITy IPOTOHOB B
AJIpe aToMa 3TOro dJIEMEHTA.

PactBOopuMOCTS - CITOCOOHOCTH BEIECTBA PACTBOPATHCS B TOM WJIM HHOM pacTBoputene. Mepoit
PacTBOPUMOCTH BEIIECTBA MPU JAHHBIX YCIOBUSIX SBJISETCS €r0 COJACP)KaHUE B HACBIIIEHHOM PacTBOPE.

PacTBopuTenb: U3 IBYX MM HECKOJIBKUX KOMIIOHEHTOB PacTBOpa PaCTBOPUTENIEM HA3bIBAETCS
TOT, KOTOPBIH B3AT B OOJIbIIIEM KOJIMYECTBE H UMEET TO )K€ arperaTHOe COCTOSIHUE, YTO U y pacTBOpa B
LEJIOM.

PacTBOp HachIlIEHHBIH - pacTBOP, B KOTOPOM JTAaHHOE BEILIECTBO MPHU JAaHHOW TEMIepaType yke
Oonbiie He pacTBopsieTcd. HacblleHHBI pacTBOp HAXOAUTCS B JUHAMHUYECKOM PAaBHOBECHHM C
HEPACTBOPUBIIKUMCS BELIECTBOM.

PacTBOpbI - (PU3HKO-XUMHUYECKHE OJAHOPOJHBIE CMECH IEPEMEHHOIO COCTaBa, COCTOSIIME U3
JIBYX WJIM HECKOJIbKUX BEIIECTB U MPOYKTOB UX B3aUMOJCHCTBHUS.

PeareHTs! - HCXO/IHbIE BEIIECTBA B XUMUYECKON peakuu. DopMyIbl peareHToB 3aiChIBalOTCA
BCEr/la B JIEBOW YaCTH yPAaBHEHUS XMMHUECKOMN peaKLnu.

CKOpoCTh XMMHYECKOM pEaKIMH- KOJUYECTBO BEIIECTBA, BCTYMAIOIIETO B PEAKIMIO WIH
00pa3yIolIerocs Npy peakliuy 3a €IUHHUILY BpEMEHH B €IMHUIe 00beMa cucTeMsl. MimeeT pa3MepHOCTh
MOJTB/TT ceKt.,

CrnokHO€ BEIlIEeCTBO- BEUIECTBO, KOTOPOE COCTOUT U3 MOJIEKYJI, IOCTPOESHHBIX U3 aTOMOB Pa3HbIX
aneMeHToB. [Ipumepsl: cosb, caxap, AMOKCU] yriiepoJa, OEH31H, BoJia U T.1.

Conu - CII0’KHBIE BEIECTBA, B KOTOPBIX aTOMBI METAJIJIA CBSI3aHbI C KUCJIOTHBIMHM OCTaTKaMH.

Conu KHcIbI€ - COJIU, KOTOPhIE TOMUMO HOHOB METAJUIa U KUCIOTHOTO OCTaTKa COAEepkaT HOHBI
BOZIOPOZA.

Conu OCHOBHBIE - COJIM, KOTOPblE IOMUMO MOHOB METajsla U KUCJIOTHOTO OCTaTKa COJAEpKat
rusipokcuibHble rpymnmnsl (OH-rpymnmsr).

CrangapTHasi SHTaJIbIMS 00pa30BaHUS BEIIECTBA - TEIUIOBOM 3(dexT peakuuu oOpa3oBaHUS
JTAHHOTO BEIIECTBA U3 DJIEMEHTOB IIPH OIIPEJIEICHHBIX YCIOBUSAX.

CreneHb OKHMCIIEHMS: TpU OOpa30BaHUU XHMHUYECKHUX CBSA3€M MEXIy aToMaMH 3JIEKTPOHbI
YaCTUYHO TEpPelaloTCsl OT MEHEe 3JEKTPOHOAKIENTOPHBIX aTOMOB K 0o0Jiee 3JIEKTPOHOAKIIETITOPHBIM
aToMaM. Konn4ecTBO OTAaHHBIX WM MPUHATHIX aTOMOM 3JIEKTPOHOB HAa3bIBAETCS CTENIEHBIO OKUCIICHUS
atoMa B Mojekylse. [Ipu cBA3bIBaHMM pa3HBIX aTOMOB CTENEHb OKUCIIEHHS PaBHA 3apsy, KOTOPBIN
npuoOpesn Obl aTOM B 3TOM COEAMHEHUHU, €ClIi Obl OHO MOTJIO COCTOSITh U3 OJHHUX MOHOB. OMUCHIBAET
COCTOSTHHE aTOMa B MOJIEKYJIE.

CrtpykrypHble HopMyIbl - H300pakeHUEe MOJIEKYIIbI, B KOTOPOM IMOKa3aH MOPSAO0K CBS3bIBAHUS
aTOMOB MEX]ly co0oi. XUMHUYecKHe CBsI3U B TakuX (popMmyinax o0o3HavaroTcsa yeproukamu. Hampumep,
crpykrypabie popmyisr: Cl-Ca-Cl (monexyna CaClz), O=C=0 (monekyna CO2) u 1.1. Pekomenmyercs
B CTPYKTYPHBIX (pOpMYJIax U300paxaTh TaKKe U HEMOJICIEHHBIE MTaphl YJIEKTPOHOB.
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TernnoBoit 3dexT peakiuii- Temnaora, BbIAEICHHAs HWJIM MOTJIOLIEHHAs NpU MPOTEKaHUU
xuMuyecko peakiuu. O6pHO 0603Havaercst cumBoiamu Q. Ilpu mocrossHHOM naBneHun TemnoBoi
adexT peakuwii paBeH M3MEHCHHMIO OJHTAIBNHH. B TEPMOXMMHUYECKOW CHCTEME 3HAKOB
MOJIOKUTEIBHBIM CUYUTACTCS TEIIOBOH A(P(EKT 3K30TepPMUYECKONW peakiuu (B KOTOPOW TEIio
BBIICIIIETCS "HapYXY'"). B TepMoIMHAMUYECKONM CHCTEME 3HAKOB TEIJIOBOM 3P (HEKT IK30TEPMUUIECKOM
peaKIMy CUnuTaeTCs oTpuraTebHbiM (Q = -[1H).

THUnbl XUMHYECKUX PEaKLIUN:

-COeIMHEeHM- Kor/ia J1Ba (Win 0oJiee) BelecTBa-pearenTa COSJUHSIOTCS B 0JIHO, 00JIee CI0XKHOE
BEIIECTBO;

-pa3NoKeHUs- KOTJla OJTHO CJI0KHOE MCXOJIHOE BEIECTBO pa3jlaraercs Ha JBa UM HECKOJBKO
0oJiee MpOCTHIX;

-o0OMeHa- KOorjia peareHTbl 0OMEHUBAIOTCA MEXIY COOON aTOMaMH WM LEIbIMU COCTaBHBIMU
4acTAMU CBOMX MOJIEKYI.

-3aMEIIIEHUsA- pPEaKIMH OOMEeHa, B KOTOPBIX YYaCTBYET KakKoe-TUOO MPOCTOE BEIIECTBO,
3aMelaloulee ONH U3 3JIEMEHTOB B CII0KHOM BELIECTBE;

-HeWTpanu3aluu- (BaXKHAs Pa3HOBUAHOCTh peakiuil oOMeHa): peakiuuu OOMeHa MEeXAy
KHCJIOTON U OCHOBAHUEM, B pPE3YyJIbTaTe€ KOTOPHIX 00pa3yeTcs CoJib U BOJA;

-OKHCIUTEIbHO-BOCCTAHOBUTENLHBIE PEAKIIUU - PEAKIIUU BCEX MEPEUYMCICHHBIX BBIIIE TUIIOB, B
KOTOpBIX MPOMCXOJUT H3MEHEHUE CTENEHU OKHCIEHUS Kakux-JIM0Oo aTOMOB B pearupyroLIux
MOJIEKYJaXx.

TurpoBanue - criocod onpeaeaeHus: KOHLIEHTPALMU pacTBOPA BELECTBA 4 € IOMOILBIO pacTBOpa
BemecTBa b, KoTopoe pearupyer ¢ BemectBoM A. K TouHO oTMepeHHOMY 00BEMYy HCCIIEeTyeMOro
pacTBopa A MO KamisiM J00aBisOT pacTBOp b u3BeCTHOM KOHIEHTpanuu. OKOHYaHUE peakuuu
OTPEEIAI0T ¢ MOMOUIbI0 MHANKATopa. [lo 00beMy M3pacXoJOBaHHOTO pacTBOpa b CydsST O 4ucie
MoJeii BemecTBa A B 0TOOpaHHOI poOe 1 BO BCEM pacTBope A.

Ousnyeckue SBICHUS- SBICHUS, HE COMPOBOXKIAIOIIMECS MPEBpAIICHUEM OIHHX BEILIECTB B
JIpyrue myTeM pa3pbiBa U 00pa3oBaHMsI CBSI3€H B X MOJIEKYJIax.

XUMUYeCKHUE SBICHUS - SABJICHUS, IPU KOTOPBIX OJIHU BEIECTBA, 00JIaIal0IUe ONpeeIEHHBIM
COCTaBOM M CBOWMCTBaMHM, IIPEBpaIlalOTCs B JpPYyrue BEIIECTBA - C APYTMM COCTaBOM M JAPYTUMU
cBoiictBamu. [Ipu 3TOM B cocTaBe aTOMHBIX SJiep U3MEHEHUN HE MPOUCXOIUT. XUMUYECKUE SBIICHUS
HA3bIBAIOT MHAYE XUMHUYECKUMHU PEAKIUSIMHU.

XuMHS - HayKa O BEIECTBaX M 3aKOHAX, [0 KOTOPBIM MPOUCXOAAT UX MPEBPALICHUS B IpyrUe
BEIIECTBA.

[lenous- pacTBOpuMOE B Bojae cuibHoe ocHoBaHue. Bee mienoun (NaOH, KOH. Ba(OH).) B
pacTBopax pacrnasialoTcs Ha KaTHOHBI METAJUIOB U THApOKcHI-uoHbl OH'.

DK30TepMUYECKHE PEAKIUU(OT TPEUECcCKOro €XO - BHE, CHapY)XH) - XUMHUECKHE PpeaKiuH,
MPOTEKAIOIIME C BBIJICIICHUEM TeIlIa.

DNEeKTPOH - ycTOWYMBasl dyeMeHTapHas (T.e. HepasJenuMasi) 4acTUlla ¢ 3JEMEHTapHbIM (T.e.
HAUMEHBIINM M3 BO3MOYKHBIX) OTPHIIATENBHBIM JIEKTPHUECKHM 3apsaoM u Maccoit 9,11-1073% kr.
DJEeKTPOHBI ABJISIFOTCA COCTABHOM YacThIO aTOMOB BCeX AyieMeHTOB. O0a/1al0T CBOMCTBAMH KaK YacTHIL,
TaK U BOJIH.

ONeKTpoHHast KOH(UIypalusi- paclpesielieHue 3JIEKTPOHOB MO JHEPreTMYECKUM YpPOBHSM,
CYILIECTBYIOIIUM B JIEKTPOHHOM 00JIake aToMa. DJIEKTPOHHYIO KOH(PUTypaluIo OMUCHIBAIOT Pa3HBIMU
crocobaMu: a) C MOMOIIBI0 AJIEKTPOHHBIX (GopMys, 6) ¢ TOMOIIbIO OPOUTANBHBIX AUArPaMM (CM.
“anexTpoHHas popMyna’’, SIEKTPOHHAS sTueika”).

OnexkTpoHHas ¢GopMysa- 3aluch pPACHpEleNeHUs] HMMEIOLIMXCS B aTOME DJIEKTPOHOB 11O
HHEPreTUYECKUM YPOBHSIM U opOutansm. Hampumep, snexktponHas dopmyna Kuciaopona (3JI€MEHT
HOMEp 8, aTOM COZIEPXKHT 8 371eKTpoHOB): 1s? 252 2p*.

DNEeKTPOOTPULATENILHOCTh - OTHOCUTEbHAS CIIOCOOHOCTh aTOMHBIX SJIEp MPUTATUBAThH K cede
AIIEKTPOHBI, 00PaA3yIOIIME XUMHUECKYIO CBS3b. XapaKTepu3yeT CHOCOOHOCTh aroMa K MOJSpU3aLluU
XAMHYECKHUX CBSI3EH.

DJEMEHT - BEIECTBO, COCTOSIIEE U3 aTOMOB OJHOIO BHJIa (M3 aTOMOB C OJIMHAKOBBIM 3aps0M
anapa). HacTo 35ieMeHT COJEP>KUT B CBOEM COCTaBE HECKOJIbKO U30TOIOB.
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DHJoTepMHUYeCcKUe peakiuu (0T Tpedeckoro endon - BHYTPH) - XUMHUYECKHE PEaKIIHH,
MPOTEKAIOIIME C TOTJIOIIEHUEM TeILIa.

Dueprus aktuBaimu (E,, nHOTIA 0603HauaeTcs kak AE?) - 510 Ta nomomHuTensHas sHEprus (K
cpenHelt sHepruu E CcTalKMBarOMIMXCsl YaCTHII), KOTOpasi HEOOX0IMMa, YTOOBI CTOJIKHOBEHUE MPUBEIIO
K XUMHYECKON peakiuy. DHePrui0 aKTUBAIMU MHOT/Ia HA3bIBAIOT TAK)KE YHEPreTUYECKUM OapbepoM.
Kaxnas xumudeckasi peakiyds UMEET CBOIO PHEPruro akTuBauu. 3HaueHus: E, ayig peakuuil Mexmy
HEUTpaJIbHBIMH MOJICKYJIaMH COCTAaBJISIOT, Kak mpaBuio, oT 80 mo 240 k/x/monbs. Ha Bennunny E. He
BIIMSIET TEMIIEpaTypa, HO MOXKET MOBJIUATH IPUCYTCTBUE KaTAIU3aTOPA.

DHTaneiug - "Temrocoaepikanue' pearupyromux BemecTB. O6o3Hauaercs kak [JH. Ilpwm
MOCTOSTHHOM JIaBJICHUH (€CITU PeaKIis UAET He B 3aMKHYTOM COCY/I€) M3MEHEHUE YHTAJIBIIUY B IIPOLIECCe
XHMHUYECKOH PEaKIuy PaBHO €€ TeIIoBOMY 3P eKTy.

SlnepHble peakuuu - MpEBpallleHHE OJHUX BEUIECTB B JPYyrue, HO HE IMyTeM pa3pbiBa U
00pa3oBaHUsi XUMUYECKUX CBSI3€H, a IMMyTEM HM3MEHEHHUS CTPOEHUS SIep SJEMEHTOB, YYaCTBYIOIIHUX B
TaKUX PeaKIMsX.

15. OCOBEHHOCTHU PEAJIM3AIIMU AUCHUIIMHBI 111 UHBAJIMAOB M JIAIL C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbs

B cooTtBercTBUM ¢ MeTOAMYECKUMHU peKoMeHAauusiMu Munoopaayku PO (yTB. 8 anpens 2014
r. Ne AK-44/058H) B Kypce MpeArnonaraeTcsi UCIONb30BaTh COIHAIBLHO-AKTUBHBIE U pedIeKCUBHBIC
METO/Ibl O0y4YeHHs, TEXHOJIOTMH COLMOKYJIbTYpHOU peabuiurtanuu oOyuatoummuxcs ¢ OB3 ¢ nenbio
OKa3aHMsI IOMOILU B YCTAHOBJIEHUH MOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH.

OOyyeHue 1Ml C OTPaHUYEHHBIMM BO3MOXKHOCTSIMH 3JI0POBbSl OCYILLECTBIISIETCSI C Y4ETOM
UH/IMBUYAJIbHBIX TCUXO(U3UUYECKUX OCOOCHHOCTEH, a Ul HMHBAIMJOB TaKK€ B COOTBETCTBUHU C
MHAMBUAYaJIbHON NporpaMmMoin peaOuianuTaluy HHBAIU/IA.

JI1s1 U1 ¢ HapyLIeHHeM CJIyXa BO3MOJKHO ITpeI0CTaBIeHne HHPOPMALIMU BU3YaJIbHO (KpaTKHi
KOHCIEKT JIEKIUI, OCHOBHAas U JOIOJIHUTENbHAS JIUTEpAaTypa), Ha JIEKIMOHHBIX W MPaKTHUYECKHUX
3aHATUSAX ~ JONYCKAaeTcsl IMPHUCYTCTBUE  aCCUCTEHTa, a Tak Ke, CYpJIONEepeBOJUYMKOB U
TU(DIOCYpIOTIEPEBOTUUKOB.

OneHka 3HaHMHA CTYJEHTOB Ha INPAKTUYECKUX 3aHATHUAX OCYLIECTBISETCS Ha OCHOBE
MUCHbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIPOCHI, MMCbMEHHO BBIITOJIHEHHBIX MPAKTUUECKUX 3a/1aHUH.
Jloknan Tak e MOXeT ObITh HpPEeOoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), IpU 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KauyeCTBY M3JIOKEHHsS MaTepualia
(TTOHATHOCTB, KAYECTBO PEUH, B3aUMO/ICHCTBHE C ayTMTOPUEHN U T. 1) 3AMEHSIOTCS HA COOTBETCTBYIOLIHE
TpeOOBaHUs, NPEAbIBISIEMbIE K MUCbMEHHBIM paboTaM (kauecTBO OGOpPMIICHHS TEKCTa M CIIHMCKa
JUTEPATyphl, TPAMOTHOCTb, HAINYHE WITIOCTPALIMOHHBIX MAaTepHAJIOB U T.11.).

C y4eToM coCTOSIHUS 3/10pOBbs IPOCMOTP KHHOPHUIIbMA € ITOCJIEYIOIINM aHATU30M MOKET ObITh
IpOBE/IEH JoMa (HampuMmep, Ipyu HEOOXOAMMOCTH JIOTIOJHUTEIbHOM 3BYKOYCHIIMBAIOIIEH annapaTypbl
(HaymHMKHM)). B Takom ciydae CTYIEHT NpEeAOoCTaBisieT MHUCbMEHHBIM aHalau3, COOTBETCTBYIOLIUI
HpPEeIbIBISEMBIM TPEOOBAHUSIM.

[TpomexyTouHas aTrectauus AJi JIMI C HAPYLIEHUSMHU ClyXa MPOBOJUTCS B NMHCbMEHHOM
dopme, mpH STOM HCHONB3YIOTCS OOIMME KpUTepuH oleHuBaHus. Ilpu HeoOxomumocTH, Bpems
MOJIFOTOBKU Ha 3a4€T€ MOXKET OBITh YBEITUYEHO.

JUis Ui ¢ HapylleHueM 3peHMs JIOIYCKaeTcs ayauallbHOe NpefocTaBlieHHe HWH(pOpMauu
(HampuMmep, ¢ UCIIOJIb30BAHUEM MPOTrPaMM-CUHTE3aTOPOB PEUM), a TaK K€ UCIIOJIb30BAHUE HA JIEKIIUAX
3BYKO3AIMCHIBAIOIIUX YCTPOUCTB (AMKTO(MOHOB U T.1.). [lomyckaercss NMpUCYTCTBUE Ha 3aHATHSIX
accucTeHTa (TOMOITHUKA), OKAa3bIBAIOIIETO 00YJAIONUMCS HEOOXOUMYIO TEXHHYECKYHO TTIOMOIITb.

O1eHKa 3HaHUHM CTY/IEHTOB HAa CEMMHAPCKHX 3aHATHIX OCYLIECTBISETCS B YCT-HOM opme (Kak
OTBETHI Ha BOIPOCHI, TaK U MpakTHyecKkue 3aaanus). [Ipu HeoOxonumocTu aHanmu3a GpuibMa MOKET ObITh
3aMEHEH OIMCAaHUEM CUTYallUd MEKITHUYECKOIO B3aUMOJEHCTBUS (HA OCHOBE OIBITA PECIIOHJEHTA,
XYyJ0’KE€CTBEHHOM JIUTEepa-Typhl U T.J.), TO3BOJISIONINM OLIEHUTh CTENeHb C(HOPMUPOBAHHOCTH HABBIKOB
BJIAJICHUS] METOJaMU aHajM3a U BBIABICHHS crenu(uku (QyHKIMOHUPOBAHUS M PA3BUTHUS TCUXHKH,
MO3BOJIIOIIMMHU YYUTHIBaTh BIMSIHUE 3THUYECKHX (hakTopoB. [Ipu mpoBe-aeHHH NPOMEKYTOUHOU
aTTeCTallud JJIs JIUI C HapyIIeHHWEM 3peHHUs] TECTHUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE
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cobeceJoBaHuE 110 BOIIPOCAM.

JInua ¢ HapyleHUsIMH ONIOPHO-ABUTaTeIbHOI0 aNNapaTa He HYXIal0Tcs B 0COOBIX (hopmax
IpeoCcTaBlIeHs yueOHbIX MaTepranoB. OIHAKO, C y4€TOM COCTOSHUSA 37J0POBbS YAaCTh 3aHATUN MOXKET
OBITh pealli30BaHa JAUCTAaHUMOHHO (npu nomowmu cetu «MHTepHeT»). Tak, nmpu HEBO3MOXKHOCTHU
HOCEIIEHUS JIEKLIMOHHOTO 3aHATHUS CTYJCHT MOKET BOCIIOIb30BATHCS KPATKUM KOHCIEKTOM JIEKIIUH.

ITpy HEBO3MOXXHOCTH IOCEIEHUSI NPAKTHUUYECKOIO 3aHATUS CTYAECHT JOJDKEH IPEAOCTaBUTh
IUCbMEHHBIN KOHCIIEKT OTBETOB Ha BOIPOCHI, TMCbMEHHO BBIIIOJIHEHHOE IIPAKTUYECKOE 3a/JaHHE.
Jloknan Tak e MOXeT ObITh IpeIocTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUSA K COJEPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KadyeCTBY M3JIOKEHHUsS Marepuaia
(MOHATHOCTB, KAYECTBO PEYH, B3aUMOJICHCTBHE C Ay TUTOPUEH U T.J.) 3aMEHSIFOTCS Ha COOTBETCTBYIOILNE
TpeOOBaHUs, MPEABABISIEMbIE K NMHUCHMEHHBIM paboTaM (KadecTBO OQOpPMIICHHS TEKCTa M CIHCKa
JUTEPATYphl, TPAMOTHOCTb, HAJIMYHUE WILTFOCTPALIMOHHBIX MaT€pPHAJIOB U T.1.).

[TpomexyTouHass arrectauus A JIML C HapyLIEHUSMM OIOPHO-IBUIATEIbHOIO armmapara
IIPOBOJUTCS Ha OOIIMX OCHOBAHHUSAX, IPU HEOOXOAUMOCTH MPOLEAYpa 3aueTa MOXKET ObITh peajln30BaHa
JUCTAaHIIMOHHO (HaIpuMep, Py IOMOIIH Nporpammsl Skype).

JUJ1s1 3TOro 1o 10rOBOPEHHOCTH C IPENoJaBaTeIeM CTYAEHT B ONIPEIeIEHHOE BPEMS BBIXOAUT Ha
CBSI3b ISl IPOBEJCHHUS MIPOLIEAYPHI 3aueTa. B TakoM cirydae 3a4er caaercst B Buie co0ecejoBaHUs 110
BoInpocaM (cM. (popMbI MPOBEJEHUS TPOMEKYTOUHOM aTTeCTallMM ISl JIML C HAPYLIEHUSMU 3PCHUS).
Bonpoc u npaktudeckoe 3a1aHue BEIOUPAIOTCS CAMUM IIPENOJaBaTEIEM.

[Ipumeuanue: DOHABI OLIEHOYHBIX CPEACTB, BKJIIOYAIOIIUME THUIIOBBIE 3a/laHUSI U METOJABI OLICHKH,
KPUTEpUU OIICHUBAHMS, TO3BOJSIONIUE OLICHUTh PE3yNbTaThl OCBOCHHS JAHHON AMCIUILIMHBI
obyuatonumucs ¢ OB3 moryTt Bxoauts B coctaB PII]] Ha mpaBax OTAeNbHOTO TIOKYMEHTA.

[TporpamMmmy cocTaBuIu:

O.A. AHaHbeBa — JIOIICHT OT/AETCHHS OMOTEXHOIOTUH, KAaHAUIAT XUMUYECKUX HAYK, TOIICHT

C.b. BypyxuH — 10UEHT OTAeNeHUs] OUOTEXHOJIOTUN, KaHANIaT XUMUYECKUX HAYK

Peneunsenr:

B.A. KonoaskHblif — AOLIEHT OTACICHUS] OMOTEXHOJIOTUM, KaHAUIaT XUMHUYECKUX HAYK, TOI[EHT
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