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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Henp n3yyeHus JUCHUIIHHBI:

- TNPEJOCTAaBUTh CTYIEHTY COBOKYINHOCTh XHUMHUYECKMX 3HAHHUM, COOTBETCTBYIOUIMX YPOBHIO
00pa30BaHus ClIEUAIUCTA II0 COOTBETCTBYIOLIEMY HANPaBIICHUIO TOATOTOBKHY;

- COOOIIMTH CTYICHTY CBEIEHUS O Haubojee 3HAYMMBIX XMUMHUYECKHX 3HaHUSX, MPHOOPETEHHBIX
YEJIOBEYECTBOM Ha COBPEMEHHOM JTalle €ro pPa3BUTHsA, W 3HAYCHUM HAyKM XUMHUHU B JKH3HU U
IIPAKTUYECKON AESITEIbHOCTU YEJIOBEKA;

- JaTh IIPEJCTABICHUS O MHOTOOOpa3uu XMMHUYECKUX BELIECTB, X CUCTEMAaTUKe, CTPOEHUH, CBOMCTBAX
BELIECTB U 3aKOHOMEPHOCTSX UX NPEBPALLCHUN.

3agauu u3yYeHHUs1 TUCHUIINHBI:

- JaTb COBPEMEHHBIC IIPEICTABJICHUS O CTPOCHUM BELIECTBA, O 3aBUCHUMOCTH CTPOCHHS M CBOMCTB
BEUIECTB OT IIOJIOKEHUS COCTABIIAIOIIMX MX 3J€MEHTOB B llepuonnueckoil cucreMe XMMHUYECKUX
snemeHToB [[.1. MenneneeBa, OT cocTaBa U CTPOCHUS;

- J1aTh IPEJICTABICHUE O KUHETHMUECKOM U TEPMOJUHAMMUYECKOM IOAXO0JaX IPU HM3YYEHUU HPUPOAbBI
XUMHMYECKUX pEaKLil, ONMCAHUN XUMUYECKUX IPOLECCOB. [[pUMEHUTD TEPMOAMHAMUYECKUA U
KUHETUYECKUN METOJIBI JUIsl OOBSICHEHHS 3aBUCIMOCTH CKOPOCTH XMMHUYECKON pEaKkIMyi U XUMHYECKOTO
pPaBHOBECHS OT Pa3IMYHbIX (PAKTOPOB.

- OOBSICHUTH 3aBUCHMOCTBH CBOMCTB BEIIECTB OT HMPUPOIBI XUMUYECKOH CBS3M (MOHHOM, KOBAaJEHTHOM,
METaJNTMYECKOM ),

- JIaTh HABBIKM OE30IMACHON PabOThI ¢ XMMUYECKHMMHU BEUIECTBaMH, C(hOPMUPOBATH MPEACTABICHHS O
IOCTAHOBKE U BBIOJHEHUU (PU3UKO-XMMHUYECKOTO KCIIEPHMEHTA,;

- BBIpa0OTaTh HABBIKM CAMOCTOSITEIBHOTO MOWCKA XUMHYECKOH HH(POpPMALMU C HCIOIH30BAHUEM
pa3IM4YHbIX HMH(GOPMALMOHHBIX HCTOYHUKOB (HAYyYHO-TIOMYJIAPHBIX H3/1aHUM, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB Internet);

- Pa3BUTh HABBIKM CHUCTEMHOIO IOJIXOAAa K peIIeHUIO Y4YeOHBIX 3a/Jady Ha HIpUMepe OCBOEHHS
JUCLUIIUHBL;

- naTh 0a30Bble 3HAHUS HEOOXOAMMBIE AJI HM3Y4YEHUs CIELUANbHBIX IUCLUIUIMH, a TaKxXke Jyis
MCIIOJIb30BaHUsl IPUOOPETECHHBIX XUMUYECKUX 3HAaHUH B AajbHEHIIENH IPAKTUUECKOH 1eATEIbHOCTH.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITIPOTPAMMBI (1a1ee
— OIl) BAKAJIABPUATA

JucuunnuHa «XUMHs» peanu3yeTrcs B paMKax 0a30Bod yacTu, (popMmupyeMol y4acTHUKaMH
00pa30oBaTeNbHBIX OTHOIIEHUH, U OTHOCUTCS K €CTECTBEHHOHAyYHOMY MOJYIIIO.

JUia u3ydeHusl AMCUUILIMHBI HEOOXOIUMBl 3HAHMS, YMEHHUS U HaBbIKH, CPOPMUPOBAHHBIE Y
o0yyaroImuxcst B pe3yibTaTe OCBOEHUS TUCHMILIMH 00I1as, HeopraHuyeckas 1 OpraHudeckasi Xumus,
¢u3nka, MaTeMaTHKa B 00bEME CpeIHEN IIKOJIBI.

3HaHue XUMHM (HOpMUpPYET OOIIYI0 HHXKEHEPHYIO KYJIbTYpY CHEIHaNCTa, 1aeT BO3MOKHOCTh
r1y0ke MOHMMATh JII0ObIE TEXHOJIOTMYECKHE M IKoJornueckue mporecchl. Kypc xumum ssnsercs
6a30i 175 U3ydeHus psaaa ooueodopazoBaTeIbHbIX U OOIETEXHUUECKUX JUCHUIUINH.

Hucuunnuna uzyvaercs Ha [ kypce B [ u I cemectpax.

3. HIEPEYEHDb IINTAHUPYEMBbIX PE3YJBTATOB OBYUYEHUA 11O JUCLHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbrare ocBoenust OIl OakamaBpuara OOyYarOMIMIICS TOJDKEH OBIAACTh CIETYIOIIUMHU
pe3ynbTaTaMi 00y4YeHHs MO JUCIUILTHHE:

Kon HaumeHoBanue IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB
KOMITeTeH I KOMITETEHIIUH 00y4eHHUsI 1O AUCHHILINHE
OIIK-2 CIOCOOHOCTh HCIOJIb30BaTh | 3HATh. POJIb ECTECTBEHHBIX HAYK (XMMHUH B
HKOJIOTMYECKYI0 TPAaMOTHOCTh M | TOM 4HCJI€) B BBIPAa0OTKE HAy4YHOTO
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0a3oBple 3HAHWA B  oOJIacTH
bu3MKN, XUMHUH, HAyK O 3eMje |
OHOJIOTHH B YKU3HEHHBIX
CUTYaIIUsX; IPOTHO3UPOBATH
ITOCJIEICTBHS cBoeit
npodeccnoHAbHON JTeATeIhbHOCTH,
HECTH OTBETCTBEHHOCTh 3a CBOH
pelIeHHsI

MHUPOBO33PEHHUsSI;  B3aUMOCBSI3b  MEXKIY
OCHOBHBIMHU XUMHWUYCCKUMU OTKpBITHHMH nu
Hay4YHBIMH YMO3AKJIIOYCHUSIMHA Ha HUX
OCHOBC, FpaHI/ILIbI HpI/IMeHI/IMOCTI/I
(bU3UYECKUX UM MaTEMaTUYECKUX MOJCIICH
Y TEOpUH, UX POJIb B BBIPAOOTKE HAYIHOTO
MHPOBO33PEHUS.

YMeTh:

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MPU
OO0BSICHEHUH PE3yIbTATOB YKCIIEPUMECHTOB;
IPaBWJIBHO  COOTHOCUTH  COJEp)KaHUE
KOHKPETHBIX 3a7a4 C OONIMMH 3aKOHAMH
¢buzukw, XUMHH u MaTeMaTHKHU;
MPUMEHSTh HAyYHBIC TIOJXO/IbI B PEIICHUH
KOHKPETHBIX 3ajlay; CTaBUTh U pellaTh
MPOCTEHIIINE SKCIIEPUMEHTAIBHBIC 3a/1a4H,
00pabaThIBaTh, aHaJIM3UPOBATH u
OIICHUBATh TOYHOCTh M JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3y/IbTaTOB.

Bnaners:

TEOPETUYECKUM MaTepHaIoM o
OCHOBHBIM  paszJeliaM JUCIHILIAHBI B
o0beme JIOCTaTOYHOM TUISE
uACHTU()UKAINH, OIMCAHUS U OOBSICHEHUS
SIBJICHU; TEOPETUUECKUMHU u
IKCIIEPUMECHTAITLHBIMH METOJIaMHU
HCCICIOBAaHUS SBICHUM; METOHOJIOTHCH
HAyYHOTO MO3HAHU.

4. OFBEM JUCHUIIVIMHBI B 3AYETHBIX EJUHULAX C YKASAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINUXCS C MPENOJABATEJIEM (IIO BUJIAM 3AHATHIA) U HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCSA

Konu4yecTBo yacoB Ha BuJ padoThl O
cemecTpam:
Buj paGorsl
Ne 1 Ne 2 Bcero
KonTakTHas padora odyuyarommxcs ¢
npenoaaBarteieM
AyauTOpHBIE 3aHATHS (BCETro) 32 48 80
B Tom uncie:
JeKyuu 16 16 32
NpaKmuyecKue 3aHsImusl 16 16 32
J1a60pamopHble 3aHAMuUsL 16 16 32
IIpoMekyTOUHAsI aTTeCTALUSA
B Tom uncie:
3auem +
OK3amen 36 36
CamocrosiTejibHAsI pa6oTa 00y4aKIIUXCSH 24 24 48
Bcero (uachl): 108 108 180
Bcero (3aueTHble eTMHHUIIBI): 2 3 5




5. COAEP/KAHUE JANCHUIIVINHBI, CTPYKTYPUPOBAHHOE 1100 TEMAM
(PABAEJIAM) C YKA3ZAHMEM OTBEJIEHHOI'O HA HHX KOJHUYECTBA
AKAJTEMAYECKHX YACOB 1 BUJIOB YYEGHBIX 3AHATHIA

5.1. Paszoenvt oucyuniunvl u mpyooemKocns no 8U0AM y4eOHbIX 3aHAMULL (8 aKademMu4ecKux 4acax)

Henens HaumenoBaHue pa3jesia /TeMbl Bujbl yueOHBIX 3aHATHI, BKIIOYAS
AU CHHIITAHBI CaMOCTOSITEIbHYIO PA0OTy 00y4aAIOIINXCS U
TPY10€MKOCTh
(B yacax)
Jlek IIp Jlab | Bueayn | CPO
1-2 1. OCHOBHBIE NOHATHSI B XUMHHU 2 2 6 2
3-8 2. XuMH4YecKkasi KHHETHKA U XUMHUYecKoe 6 2 10
paBHOBecHE
3-6 XuMH4eckasi KHHETHKa 4 2 4 5)
7-8 XHUMHYECKOE PABHOBECHE 2 2 5
9-16 3. PacTBOpBI 10 2 6 12
9 PactBopsb1. OO111e CBOMCTBA PACTBOPOB. 1 2 4
10 PacTBOpBI HEIEKTPOIUTOB. 2 4
KosmuratrBHbiE CBOMCTBA paCTBOPOB.
11-16 | Uctunnsle pactBophl. O6IIME CBOIICTBA 7 4 6 4
pacTBOPOB 3JIEKTPOJIUTOB. PaBHOBECHA B
BOJIHBIX PACTBOPAX 3JICKTPOJIUTOB
Uroro 3a I cemectp 16 16 16 24
1-4 4. OCHOBBI XUMHYeCKOM 5 4 4 6
TEPMOJAMHAMMKH
1 OcHOBHbIE TIOHATHSA U OTIPEAETICHUS 2 1 2
XHUMHUYECKON TePMOJIMHAMUKH.
2-3 Tepmoxumusi. 2 2 4 2
4 CamMonpoun3BoJbHBIE U 1 1 2
HECaMOTIPOU3BOJIBHBIE TPOIIECCHI.
Kputepun paBHOBecHs U HapaBICHUS
CaMOTPOHU3BOJILHOTO TIPOTEKAHUS
IPOIIECCOB.
5-8 5. OCHOBBI 3J1eKTPOXHUMHUH 3 4 4 8
5-6 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 2 2 4
pEaKIuu B pacTBOpPax.
7-8 OnekTpoxumuueckue mnpoueccsl. Kopposus 2 2 2 4
METAJIJIOB U METO/JIbI 3aIIUTHI OT KOPPO3HH.
9-14 6. CTpoeHme BeleCTBA 1 XUMHYECKAS 7 6 4 8
CBAI3b
9-10 CtpoeHue aToMa 2 2 2
11-12 | [lepuoauvecknii 3aKOH U TIEPHOIUECKAS 1 2 1
cucTeMa XUMHUYECKUX 1eMeHToB J[. 1.
Meneneesa.
12-13 | Xumuueckast cBA3b U MEXXMOJIEKYIISIPHbIE 2 2
B3alMOJICUCTBUA
14 CrtpoeHue BellecTBa U €r0 arperaTHoe 1 1
COCTOSTHHE
14 KomriuiekcHble coeTnHEHN 1 2 4 2
15-16 7. Inucnepcuble cucremsbl. Kosutonanbie 2 2 4 2




PacTBOPHI.
15 JlucnepcHble CUCTEMBI. 1 2 4 1
16 Konnounueie pactBopsl. OcOOEHHOCTH 1 1
CBOMCTB BBICOKOJMCIIEPCHBIX CUCTEM.
Uroro 3a I cemecTp 16 16 16 24
Ipum.: Jlex — nexyuu, I[Ip — npakmuueckue 3auamus / cemunapwl, Jlab — rabopamopnvle 3anamus, Bueayo —
gHeayoumopHas kowmakmuas paboma, CPO — camocmosmenvhas padboma obyyaowuxcs, 111 —

NpaKmuyecKas no020moeKa.
5.2. Coaep:xaHue THCHMILIMHBI, CTPYKTYPHPOBAHHOE MO pa3ieiaM (TeMam)

Jlexyuonnwiu Kypc

Conepxanue
HanmenoBanmue paznena / Aep

Heneans
TeMBbI JUCHHUINIUHBI

Cemectp I

1-2 1.0cHoOBHBIE IOHATHSA B CocraB aToma. DnemeHTapHbie yacTuibl. CocTaB sipa aToma.
XHMHUHU Xumuueckui sneMment. M3oronbl. Monsl. OCHOBBEI aTOMHO-
MOJIEKYJISIpHOTO y4deHHusi. Macca aromMoB. ATOMHas eIUHHIIA
Maccel. OTHOcUTeNbHAasE aroMHas wmacca. Macca MoJeKyd.
OTtHocuTenbHast MOJEeKyJsipHast Macca. KonmndyecTBo BemiecTsa.
Moub. Hucno ABoraapo. Monsipas Macca. Momsipabiil 00BEM.
OCHOBHBIE  CTEXMOMETPHUYECKHE 3aKOHbI XHUMHH. 3aKOH
COXpaHEHUsSI MacChl. 3aKOH TIOCTOSIHCTBA COCTaBa. 3aKOH
MPOCTBIX O0OBEMHBIX OTHOILICHUN. 3aKOH COXPAHECHHS dHEPTHUH.
3aKOHBI  Ta30BOrO0  COCTOSHUA. XHUMHYECKHE  PEaKIuu.
Knaccudukanmst XuMudeckux peaknuii. PacuérHple 3agaun Ha
MOHSTUE MOJIb, TA30BbIC 3aKOHBI, 10 YPABHEHUSM XUMHUYECKUX
pEeaKuui.

3-8 2. XUMHU4YeCcKasi KHHeTHKA U XMMHYeCKOe PABHOBECHE

3-6 X¥UMH4YECKash KHHETHKA ['oMmoreHHble U rereporeHHsle peakuuu. HeoOpatumeie
peakuuu. CkopocTb  XMMUYecKOW peakuuu. (OCHOBHOM
nocTtynaT kuHeTukd. Koncranrta ckopoctu peakiuu. Ilopsgok
peakuuu.  OJIEMEHTapHble  peakuuu.  MOJIEKyISIpHOCTb
XUMHYECKOM  peakuMu. 3akoH  JIeWCTBUS  Macc  Juid
JJIEMEHTApHONM XMMHYECKOM peakuuu. Peaknuu HYIEBOro M
IIEPBOTO TMOpsiKa. PaguoakTUBHBIA pacmaja, Kak peakius
nepBoro mnopsaka. Ilepuony mnosypacnaga. Kunetnueckue
ypaBHeHHs U pacyerbl. CloxHblE peakuuu. MexaHusm
XUMHUYECKON peakuuu. JlumutHpyroomas craaus Ipouecca.
3aBUCHUMOCTh CKOPOCTH pEaKLUUU OT TeMIepaTypbl. DHEPrus
aktuBanuu u  kodpdunuent Baut-T'odda. VYpaBHeHue
Appennyca.  IlpaBuno  Baut-T'opda.  Dueprernueckas
auarpaMma XxuMmudeckoi peakiuu. Karanmus. MHrubuposanue.
I'ereporennsie XUMHUYECKHE peaxkLuu. Kunernka
TeTEPOreHHBIX PEAKIIUM.

7-8 XHWMHUYECKOE PaBHOBECHE XVUMHYECKOEe paBHOBECHE KaK YacTHBIM ciydail oOmieit
npoOyieMbl paBHOBecus. OOpaTUMble XUMHUYECKUE DPEaAKIIHH.
Kunerndeckuii BbIBO/I 3aKOHA JEHCTBYIONIUX MacC 00paTUMOin
XUMHUYecKoN peakuuu. KoHCTaHTa XMMHUYECKOTO PaBHOBECHS.
BinsiHue wu3MEHEHHs BHENIHUX YCJIOBUM Ha TMOJIOXKEHUE
XMMHUYECKOTO paBHOBECHS  (KOHIIEHTpaIus JTaBJICHUE,




TeMIlepaTypa, KaTajlu3aTop). [Mpunmun  Jle-Illatenbe.
Tunosele 3a7ja4l HA XUMHUYECKOE PAaBHOBECHE.

9-16

3. PacTBOpBI

PactBopsl. OO11ue cBoiicTBa
pacTBOpOB.

PacTBopeHne Kak  CIOXKHBIH  (PU3UKO-XMMHUYECKHIMA
npomnecc. ConbBatarus (ruaparaius). CoibBarbl (THAPATHI).
Kpucramnoruaparsl. TepMoauHaMuKa Mporecca pacTBOPEHUS.
W3meHeHne HSHTaIBNMM M SHTPONMM IPU PACTBOPEHUHU.
Knaccudukanus pactBopoB. VCTUHHBIA W KOJUIOWIHBIN
pactBopbl. KOHIIEHTpUPOBaHHBIN U pa30aBIIEHHBIH PaCTBOPHI.
Hacpiennslii  pactBop.  PacTBopel  2I€KTpOJIMTOB U
HeaNleKTpoauToB.  CrocoObl  BBIpaKEHUST  KOHIEHTpPALUU
pacTBopoB. MaccoBasi, MoJibHasi, 00BEMHAs A0au. MossipHas
KOHIEHTpaIus, HopMaJibHas (3KBUBAJICHTHAs) KOHIICHTPAIHSI.
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HctrHHBIE pAaCTBOPBI.
Paz6aBiieHHBIE pacTBOPHI
HEDJIEKTPOJIUTOB

PacTBopuMocCTb BEIIECTB. Ko dumment
pacTBOpUMOCTU. PacTBOPUMOCTH T'a30B, KUIAKOCTEH U TBEPABIX
Ten. Mogenp  uaeanbHOro  pactBopa. 3akoH I'eHpw.
Konnurarusuele  cBoiicTBa  pacTBOpoB. 3akoH  Payss.
W3MmeHeHne TemmepaTyp KUIEHUS M 3aMep3aHHsl PacTBOPOB.
D0y/UIMOCKONMYECKass W KPUOCKONMUYECKas IOCTOSIHHBIE.
Ocmoc. Ocmotnueckoe  naBieHue. OOpaTHbIE  OcMOC.
VYpaBuenue  Bant-T'odda. KosnuraruBueie CBOMCTBA
pPacTBOPOB IJICKTPOIUTOB. M30TOHHYECKUI KOAPDUITUCHT.

11-16

HctrHHBIE pAaCTBOPBI.
CBoiicTBa pacTBOpOB
3JEKTpOaUTOB. PaBHOBECHS B
BOJIHBIX PacTBOpPAX
JJIEKTPOJINTOB

CBoiicTBa pacTBOPOB JIEKTPOJUTOB U JIEKTPOJIUTHYECKAS
auccouuanus. MexaHu3Mbl AIEKTPOJIUTUYECKON UCCOLMAIITN
U COCTOSIHME HOHOB B pactBope. CunpHble U cialObie
AIEKTPOJIUTHI. Crenenb JUCCOLUALIUU. Koncranra
Jucconuanuu. Jluccoumanust KUCIOT, OCHOBaHHUM M COJICH.
3akon pasbaBienus OctBanbga. Jluccommanusi  BOABI.
Boaopoanblii M TUAPOKCHIBHBIA MOKa3areju. Pacuérsl
BOJIOpoJHOTrO mokasarens (pH) pacTBOpoB CHIBHBIX U clIaObIX
KHUCJIOT 1 OCHOBaHUU.
PacrBopumocTh MAaJIOPACTBOPUMBIX BeIEeCTB.
[IpousBenenue pactBopuMocTu. Pacuérel pacTBOpUMOCTH U
MPOU3BENICHUS PACTBOPUMOCTU MaOPaCTBOPUMBIX BEIIECTB.
BrnusiHre MOCTOPOHHUX BEHIECTB HAa PACTBOPUMOCTH. DPheKT
0011ero HoHa.
OOMeHHBIe peaklli B pacTBopax. Peakiuu ¢ oOpa3oBaHueM
0CaJIKOB MaJIOPaCTBOPUMBIX BEIIECTB, CIAOBIX AJIEKTPOJUTOB,
ra3oB, OIpEACIICHHE HaIpaBJICHUs MPOTEKAHUS PpPeaKIuil
MOHHOTO OOMEHa.
I'maponus conei. Hanucanue peakuuil runponusa. CreneHb
TUJpOJIN3a U KOHCTaHTa rujaponusa. Pacuér pH pactBopos
conei. DakTophl, BIMAOIME Ha TUAPOIU3. COBMECTHBIM
TUJIPOJIN3 ABYX coJieil. TUnoBkIe 3a1auu.

KommuiekcHble coeIMHEeHHU; HOMEHKJIATypa,
XapaKTEePUCTUKA YCTOMYMBOCTU. 3aJayd Ha PaBHOBECUE MpHU
JIMCCOIMAIIMN KOMIUIEKCHBIX CO€IMHEHUM

2 cemecTp

4. OCHOBBI XUMHY€CKOH TePpMOJIMHAMHUKH

OCHOBHbIE TOHATHS U
ONpEeACIICHUSI XUMHUYECKON
TEPMOJNHAMUKH.

OcCHOBHBIE TIOHATHS U OINPEACIEHUS XUMHUUYECKOU
TepMOAMHAMUKHU. 30/1MpoBaHHbIE, 3aMKHYTbIE, OTKPBITHIE
CHCTEMBI U UX OKpYyxkeHue. [lapamerps! cocTosiHUS M QYyHKIUN
COCTOSTHUSI TEPMOAMHAMHUECKON cuctembl. PaboTta u Teriora.
M30xopHble, M300apHbIe, M30TEPMUYECKHE, aaHadaTHUYeCcKHe




nponeccel. IlepBoe Hayano TEpMOJUHAMUKHU. OHTAJBIIHSL.

BuyTpeHHss dHeprusl.

2-3

Tepmoxumus.

Tepmoxumusi.  TemmoBele  Ah(EKTHI  XUMHUYECKHUX
peakuuii. 3akoH l'ecca W cienCcTBUS M3 HEro. DHTAIBIUS
oOpa3oBaHusi U cropanusi BemecTB. CTaHIapTHOE COCTOSHUE
BemiecTBa. Pacuér TemnoBbX 3pPEKTOB XUMUYECKUX PEAKIIUN.
3aBUCHUMOCTh TEIUIOBBIX 3(Q(EKTOB OT TemmepaTyphl. 3aKOH
Kupxrooa.

CamMonpou3BoJIbHbIE U
HECaMOIIPOU3BOJIbHBIE
npoueccel. Kputepuu
paBHOBECHSI Y HAMPABIICHUS
CaMOIIPOU3BOJILHOTO
IIPOTEKAHUS IPOLIECCOB.

CaMonpou3BOJIbHbIE U HECAMOIIPOU3BOJIbHBIE MTPOLECCHI.
OcoOeHHOCTH ~ CaMOINPOM3BOJIBHBIX  IIPOLIECCOB,  ITOMCK
KpUTEpUsS  MPOTEKAaHUS  CaMOINPOM3BOJIBHBIX  IPOIECCOB.
Ontponusa. TepmoauHamuueckass BEpPOSITHOCTb. Y PaBHEHHE
bonbimana.  3aBUCHUMOCTH  SHTPONHMHM OT  TeMIepaTyphl,
JaBJIeHUs,, 00bEMaA CHUCTEMBI, CIOXXHOCTH CTPOCHHSI MOJEKYIL
V3MeHeHre SHTPONMUU MPU MPOTEKAHUH XUMUYECKUX peaKlui
u 1npu (azoBelx rmepexogax. Kpurepum paBHOBecHs U
HAIPAaBIIEHUS CaMOIPOM3BOJIBHOTO MPOTEKAaHUs MPOILIECCOB.
Ouneprust [ub6ca ([1G). Kputepuit ocymecTBUMOCTH
XUMHUYECKOTO Tmporecca. JHepruss ['mbGbca u HampaBiieHUe
XHMHYECKOTO0  mpolecca. BiusgHue  SHTAIBNUIAHOTO U
SHTPONUIHOrO (aKTOPOB HA HANpaBICHHE MPOTEKAHUS
nporecca. OJHeprusi ['mb6ca oOpazoBanus BemiectB. [1G
0o0paTHUMbBIX M HEOOpPAaTUMBIX PEaKIHid. YpaBHEHHE H30TEPMbI
xuMH4Yeckor peaknuu (ypaBHenue Bant-I'opga). Pacuérsr [1G
XUMHUYECKUX PEaKInu.

5-8

5. OCHOBBI )JIEKTPOXMMHH

5-6

OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMH
B pacTBOpax.

Oxucnurens. Boccranosutens. CocTaBiieHne ypaBHEHUIN
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH METOIO0M
3NIEKTPOHHOTO OajlaHca U METOI0M Hoypeakiuii. CteneHs
OKHCIJIEHUS aTOMOB B MoJieKyJe. [IpaBuina onpeneneHus
CTETIEHU OKHCJICHHUSI aTOMOB B MOJIEKYJIaX M B CIIO)KHBIX HOHAX.
3aBucumocts OBP oT xapakrtepa cpeabl Ha npumepe
IepMaHTraHaTa KaJus ¥ nepokcuaa Bogopona. Knaccuduxanms
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
MexMoneKyasipHbIe, BHYTPUMOJIEKYIISPHBIE peakiin. Peakim
JUCTIPOTIOPIIMOHUPOBAHHS. TUITHYHBIE OKUCITUTENN 1
BOCCTaHOBUTEIIN.

DNEKTPOXUMHUYECKHUE
MPOIIECCHI

JIBOMHON »ANEKTpUYECKUH CIOM. DJIEKTPOJHBIA IMOTEHIHUAI.
CranmapTHbIi  BOAOPOAHBIA  dnekTpona. [ anbBaHUYECKHIA
anemeHT. DJIC. Csa3p DJIC u usmenenus suepruu [ ud6ca. Psn
HanpsbkeHud MetaysioB. HampaBienne mnporekanust OBP.
DIEKTpONH3.

9-14

Koppo3sust metanios u
METO/TbI 3aIUTHI OT
KOPPO3HH.

KOppO3I/I$I MCTAJIJIOB U METO/IbI 3allITUTLI OT KOPPO3HHU.

9-10

6. CTpoeHne BelecTBA 1 XMMHYECKAs CBI3b

11-12

Crpoenue atoma

DJIeKTpOHHOE CTpoeHue aroma. llepuoguyeckuii 3akoH U
MepuoauyecKass CUcTeMa XuUMH4YecKux oanementoB /1.
MenneneeBa. CBs3b CTpoeHHS] ¢ (PU3UYECKHUMH CBOMCTBaMH
BCIIIECTBA.

12-13

[Iepuoanueckuii 3aKOH U
MepuonIecKas CucTemMa
XUMHUYECKUX d1eMeHToB [I. 1.

[leproanyHOCT, B M3MEHEHHU ODIIEKTPOHHBIX KOH(UTyparuii
atroMoB. llepumonnueckuit 3akoH. Ilepuommueckass cucrema
XUMHUYECKUX 3JIEMEHTOB. CTPYKTypa NEPUOAMYECKON CHUCTEMBbI




Menneneena.

U €€ CBSI3b C DJIEKTPOHHOU CTPYyKTypou atomoB. [lepuoasl u
rpynnbl.  KopoTko- M NJIMHHONEPUOJHBIM  BapHUaHThI
nepuoanyeckoil Tabmuubl. IlepuoanyHOCTP B U3MEHEHHH
BCJIMYUHBI PaanuyCOB, OHCPIrUM HOHH3ALMH, CPOACTBA K
AIIEKTPOHY, DSJEKTPOOTPULIATEIHHOCTH aTtoMmoB. [lonoxenue
XUMHUYECKOTO 3JIeMEHTa B MEPUOJMYECKOW CHCTEME KakK €ro
rJIaBHAs XapaKTePUCTHKA.

14 XuMuueckas CBsi3b U Xumuueckass  cBsa3b.  OmpeneneHue  MPOCTPAHCTBEHHOTO
MEXKMOJIEKYJISIPHBIE cTpoeHuss  Mosekysl.  Meron  I'mimecnm  u Teopus
B3alMOJICHCTBUS rHOpHIN3AIH.

14 CrpoeHue BeniecTsa u ero ArperatHple  COCTOSIHMSI ~ BELIECTBA:  TBEPAOE, JKUJKOE,
arperaTHOe COCTOsIHUE razoobpasHoe. Kpucrammmueckoe u aMop(hHOE COCTOSHUS.

Kpucrannnueckas pemierka, 1e(eKThl CTPYKTYPHI.
15-16 7. Iucnepcublie cucrembl. Kosionanbie pacTBopbl.
15 JlucriepcHble CUCTEMBI. Knaccudpukanus JUCIIEPCHBIX CHCTEM. [HonsTus
reTeporeHHOCTh M JUCHEepCHOCTh. CrnocoObl  MONTy4YeHUS
BBICOKOJJUCIIEPCHBIX CUCTEM. MeTonbl AMCIEPTUPOBAHUS U
KOH/JICHCAlIUH.
16 Komnnounnsie pacTBopsl. Ocobennoctu CBOICTB BBICOKO/IMCTIEPCHBIX CHUCTEM.
OcoOenHocTu  onTHYECKHX CBOMCTB. Oddext Tunnmans.
PaneeBckoe  paccessHue B KOJUIOMIHBIX  pacTBOpax.
Konnurarupabie CBOMCTBA. DIJIEKTPOKUHETUUYECKUE SIBICHMUS.
Onekrpodope3.  DIEKTPOIHIOOCMOC.  ArperaTuBHasT |
CEIUMEHTAllMOHHAsA YCTOWYMBOCTh KOJUIOMJAHO-IUCIEPCHBIX
cucreM. Koarymanus u xoanecueHuus. JInopoOHBIE 307H.
[Toustue wmunenna. IlpaBuno Ilanera-®asinca. CrtpoeHue
mutesuiel. CocraBienune Gopmynsl munesuisl. Ctpoenne [19C.
Mexdaszublii 1 13eTa— (3MEKTPOKUHETUYECKUN) TMOTEHIIUABI.
Y cTon4nBOCTh KOJIJIOMAHBIX pacTBOpOB. DakTopsl,
00yCJIOBIMBAIOIINE YCTOWYMBOCTh KOJUIOMIHBIX PACTBOPOB.
ITpaBuno lynene — lapau. [opor koarynsiuum.
IIpakxmuueckue/cemunapckue 3auamus
HanmenoBanme pazaena / Conepwanne
Henens
TeMbl JUCIUINJIMHBI
Cemectp 1
1-2 1.OcHOBHbIE NOHSTHS B XUMHU
UYucno Asorazpo. Berurcinenne maccbl aToMOB M MOJIEKYI. MoJIb.
1-2 OcHoBHbIE NOHATHSA B XUMHUHM  |['a30BbIe 3aKOHBI: 3aKOH J[anbTOHA, 3aKOH ABOTaJpo, YPaBHEHHE
MenieneeBa-Knaitnepona. MonspHblit 00beM.
3-6 2. XumMH4YecKasi KHHETHKA M XUMHYeCKoe paBHOBecHe
Kunernka xumnuecknx peakuuid. CKOpOCTb XUMUYECKUX
3-4 Xumunueckasi KHHETHKA .
peakiuii, 3aBUCUMOCTb OT KOHIICHTPALIMK U TEMIIEPATYypPHI.
DHeprusi akTUBalMU. XUMUYECKOE PAaBHOBECUE, CIBUT
5-6 XHUMHUYECKOE PaBHOBECUE
xumuueckoro pasHosecus. Ilpunnun Jle [larense. Karanus.
7-16 3. PacTBopsI




PactBoprl. O0mime cBoicTBa

MaccoBast 107151, MOJISIpHAsl U HOpMaJIbHasi KOHIEHTPAIUH;

7-8 PACTROPOS B3aMMHBII TIEPEX0 OT OJHOTO CIIOCO0a BHIPAKEHUS
COJIep>KaHusl PACTBOPEHHOTO BEIIECTBA K IPYTOMY.
VICTHHHbIC PACTBODB. PactBopumocTs BemiecTB. Koaddument pacTBOpUMOCTH.
CBojicTBa pacTBOpOB [Tpoussenenne pacrBopumoctu (I1P). Ocaxxnenue u
9-16 51eKTPOHTOB, PaBHOBECH B pacTBopeHHe KpuctauioruapaToB Koncranra u creneHb }
BOJHbIX PACTBODAX nucconuanuu. MlonHoe mpoussenenue Bobl. Bogopoaubrit
SICKTPOIHTOB nokasarens (pH). Pacuer crenenu nuccounanuu u pH
pPacTBOPOB CIAOBIX ANEKTPOIUTOB. bydepHbie pacTBOpEI.
Cemectp 2

1-4 4. OcHOBBI XMMHYECKOI TEPMOJHHAMHKH.

1-2 Tepmoxumus. Tepmoxumus. TermoBsie 3PEKTH XUMUYECKUX peaKIfii. 3aKOH
I'ecca u crieacTBUA U3 HETO. DHTANBINS 00pa30BaHUs U
cropanus BemecTB. CTaHIapTHOE COCTOSIHUE BelecTBa. Pacuér
TEIUTOBBIX 3()(HEKTOB XMMHUECKUX PEAKIUA. 3aBUCUMOCTh
TernoBbIX 3G (ekToB oT Temneparypsl. 3akoH Kupxroda.

3-4 CamoIpon3BOIBHEIE U Kputepuu paBHOBECHS U HalpaBJICHUS] CaMOTIPOU3BOIBHOTO
HECaMOIIPOU3BOJIbHBIC nporekanus npoueccos. Dueprus ['u6oca (AG). Kpurepuit
nporieccsl. Kpurepuu OCYIIECTBUMOCTH XMMHUYECKOTO Tiporiecca. Dueprusi [ mboca u
paBHOBECHSI U HAIIPABIICHUS HaIpaBJIeHHE XUMUYECKOTO Mpoiiecca. BiusHue sHTanbIuiHOTO
CaMOTIPOM3BOILHOTO Y SHTPONHMIHOTO (PAKTOPOB HA HANPABIICHUE MTPOTEKAHHS
MPOTEKAHHUS MTPOLIECCOB. npouecca. AG oOpaTuMbIX 1 HEOOpaTHUMBIX peakiuii. Y paBHEHUE

M30TepMBI XUMUYECKO# peaknu (ypaBHeHue Bant-I'odda).
Pacuérer AG xuMuueckux peakiuii. Pacuer KOHCTaHTBI
paBHOBECHSI M3 TEPMOJINHAMHYECKUX TAHHBIX

5-8 S. OCHOBBI JIEKTPOXMMHH

5-6 OxucauTenpHo- CocraBiieHne ypaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
BOCCTAaHOBUTEJIbHBIC PEAKIINH B | pEaKIMI METOI0M JIEKTPOHHOTO OajiaHca U METOA0M
pacTBopax. nostypeakuuii. 3aBucumocts OBP oT xapakTepa cpepl Ha

prMepe epMaHTaHaTa Kalus ¥ MepoKCHAa BOAOPOIa.

7-8 DNEeKTPOXUMHUYECKHE OnexTpoaHbIi noTeHuuan. CTaH1apTHBINA BOJOPOTHBIN
MPOIIECCHI anektpon. ['aneBanudeckuit anement. DJC. Ceszp DJIC u

n3MeHeHus sHeprun ['u60ca. P HanpsbkeHU MeTauios.

Hanpasnenue npotekanuss OBP. Dnextponus.

Koppo3ust MeTajioB M METOJIbI 3AIIUTHI OT KOPPO3HH.
9-14 |6. CTpoeHuHe BeleCTBa H XUMHUYECKAasl CBSA3b

9-10 |CrpoeHnue aroma DeKTpoHHOE cTpoeHue aroma. [leproauueckuil 3aKoH U
MEepUOINYECKasi CUCTEMA XUMUYECKUX AeMeHToB J[. 1.
MenneneeBa. CBsi3b CTpOEHUS C (PU3MUECKUMH CBOMCTBaMHU
BEIIIECTBA.

11-12  |[lepuonuyeckuii 3aKOH U
NepuoInYecKas cucTeMa
XUMHUYECKUX d1eMeHToB [ 1.
Menneneena.
13-142 |KoMIeKCHbIE COETUHEHNUS Crpoenne KC. Xumnueckas cBs3b. HomeHnknarypa.
(KC) Huccommarus KC. Koncranta HECTOMKOCTH.
15-16 |7. Incnepcubie cuctembl. KoslsionaHbie pacTBophbl.
15-16 |KosouaHble pacTBOPHI. Crpoenue munesl. CocraieHue GopMyibl MULIEIUIBL.

Crpoenue IDC. Mexda3ubiii u 13eTa— (3MEKTPOKMHETUYECKUH)
MIOTEHIMABL. Y CTOMYMBOCTD KOJJIOUAHBIX pacTBOpOB. DakTopHI,
00yCJIOBIMBAIOIINE YCTONYUBOCTD KOJJIOUIHBIX PACTBOPOB.
IIpasuio Hlynsue — 'apau. Iopor koaryssiuu.




Jlabopamopnvie 3anamus

Conep:xanue
Hexeast HanmenoBanue pa3nena /
TeMbI IUCHUIIJIMHBI
1 cemecTp
1 1. OcnoBHbIe IOHATHS B XUMHH
1-4 OcHoBHble noHATus B xumuu  |Jlaboparopnas padota. «Ilomyyenue u cBoiicTBa OKCHIIOB,
THIPOKCHUIOB U COJIEH. 3aBUCUMOCTh OCHOBHO-KUCIIOTHBIX
CBOWCTB OKCHJIOB M THAPOKCUAOB OT moJioxkeHus B [ICXI».
Texnuka 6ezonacHoctu. [IpaBuia noBeaeHNsl B XUMUYECKON
naboparopuu. [IpaBuiia BbINOIHEHHS U 3aIUTHI PadOT.
OcHoBHbIE TOHATHUS B XUMUU. OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUN.
JlaboparopHast pabota «TurpoBanme pacTBopa ruAPOKCHIA
HATpPHsI PACTBOPOM COJITHOM KUCIIOTHI 3a/1aHHOM
KOHIICHTPAITUN.
O6bemubiit ananu3. Kornenrpanuu (o, Cy,, Cy). OCHOBBI
00BEMHOr0 XMMHUYECKOIo aHau3a [Ipurorosienue pacTBopoB
3aJIaHHOM KOHIIEHTPAIIUH.
5-8 2. XUMUYeCKasi KHHeTHKA U XHUMHYeCKOe PABHOBECHE
5-8 XuMuyeckasi KHHETHKa JlaboparopHas pabdota «lccrnenoBanre KHHETUYECKUX
3aKOHOMEPHOCTEN pa3IoKeHUs] THOCEPHON KUCIOThI»
9-16 3.PacTBOpBI
Uctunnsie pactBopsl. O0mme |JlabopatopHas pabora «Bogopoanslii mokaszarens. OnpeneneHue
CBOMCTBA PaCTBOPOB pH BoIHBIX pacTBOPOB (METOJ UHIUKATOPOB,
9-12 ANEeKTpoIUTOB. PaBHOBECHS B |MHCTPYMEHTAIBHBINA METOM)».
BOJIHBIX PacTBOPax
ANEKTPOJIUTOB.
JlaboparopHas pabota «OOMEHHbIE peakliiy B pacTBOpaXx.
13-16 IIponsBeneHne pacTBOPUMOCTH. Y CJIOBHSI U HAIIPABIEHUE
MIPOTEKAHUS peaKuii HOHHOT0 0OMEHa 1O KOHIIa.
2 ceMmecTp
1-2 3.PacTBOpBI \Ha60paTopHa$1 pabora «['maponus conen»
34 4.0CHOBBI XUMMYECKOIl TEPMOIUHAMHUKH
3-4 Tepmoxnmus JIaGopartopHas pabota «Onpenenenue TeroBbx 3G dexkToB
XMMHYECKHUX PEAKIUN HEUTPATU3AUHA CUIIBHON KHCIIOTHI
CHJIBHBIM OCHOBaHHEM U OTIpeieNIeHUE TEeTIIOT PAaCTBOPEHUS
COJIEH B BOJIEM.
5-8 5.0CHOBBI YJICKTPOXMMHH
5-6 OKHCIUTETHHO- JlabopaTtopHas pabota «OKHCIUTETFHO-BOCCTAHOBUTEIIbHBIC
BOCCTAaHOBUTEIbHBIC PEAKIINH B |pEaKIIUU.
pacTBopax. Hamnpasnenue nmporexanus OBP. Pacuet snepruu ['m60ca aiis
OBP.
7-8 DNEKTPOXUMHUYECKHE JlaGoparophas pabota «3yuenue pabotsl ['D ¢ pa3nuuHbIMU
MIPOLIECCHI METAIITNYECKUMHU dJ1eKTpofaamu. V3yduenue paboTsl
KOHIIEHTpalnoHHOTOo [ 'Oy,
9-12 6.CTpoeHue BelecTBa U JlabopaTtopHas padota «KoMIJieKCHbIE COSTUHEHHS Y.
XHUMHYeCKasi CBA3b [Tonyuenue KC, uccnenosanue coricts KC.
12-16 7. AucnepcHble CHCTEMBI. JlabopaTtopHas pabota «Komtonaasiii pactBops»». [lomyuenue

Koansionanbie pacTBopsl.

KOJUIOMJHBIX PACTBOPOB U UCCIICHOBAHUC UX CBOMCTB.
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6. NIEPEUEHb YYEBHO-METOJIMYECKOI'O OBECHEYEHMA I CAMOCTOSTEJBHOM
PABOTHI OBYYAIOIIUXCSA IO JUCHUIIJIMHE
1. Meroauyeckue yka3zaHWsl [0 OPraHHU3aLMUA CAMOCTOATENBbHOM pabOThl MO AUCHUIUIMHE «XUMHS»,
YTBEPKJICHHBIC OT/ICICHUEM OMOTEXHOJOTHM, TpoTokoy Ne 11ot 07.06.21 .
2. Meronnyeckue peKOMEHIAIMH 10 BHITIOTHEHHIO Ta00PAaTOPHBIX paboT, yTBEPKIACHHBIC OTICICHHEM
ouorexHosoruii, mpotokos Ne 11 ot 07.06.21 1.

7. ®OHJI OUEHOYHBIX CPE/ICTB J|/151 IPOBEJEHMS TEKYIIE# 1
MMPOMEKYTOYHO ATTECTAIIMU OBYYAIOIIMXCS MO JUCIHUATIIAHE

7.1. CBsi3b Mexay (OPpMUPYEMBIMU KOMIIETEHIIMAMHA U GOPMaMU KOHTPOJISI HX OCBOEHUS

Ne n/m Kountponupyembie pasaennl (TeMbl) NHaukaTop 10CTHKEHUA HaumenoBaHnmue
AUCIIUIIJIMHBI KOMIICTCHIINH OLCHOYHOI0 CpEeACTBA
TeKylei n
NPOMeKYTOYHOM
arrecTannuu
Tekyas arrecranusi, I cemectp
1. 1.0OcHOBHBIE TOHATHS B XUMUH OIIK-2 - cnocoOHOCTh | OQyerournoe cpedcmeo Ne
2. XumMu4eckasi KHHETHKa U KCII0JIb30BaTh 3.1 u 3.2— konmponvhas
XUMHYECKOE paBHOBECUE 9KOJIOTUYECKYIO TPAMOTHOCTb|paboma,
u Oa3oBbIe 3HaHUS B obnactu|Oyernounoe cpedcmao No 4
Gu3MKKM, XUMHUH, HAYK O|— 3auuma 1adopamopHsix
3emie u  Owomoruu  B|pabom.
KUZHEHHBIX CUTYaIUsIX;
MIPOTHO3UPOBATH
MOCIIEACTBUS CBOCH
PO eCCUOHATILHOM
NeSITeNIbHOCTH, HECTH
OTBETCTBEHHOCTh 33  CBOM
pelieHus
2. 3. PacTBOpBI OIIK-2- CHOCOOHOCTH | Oyenounoe cpeocmeo
HCII0JIB30BATh Ne3.3 — konmponvnas
HKOJIOTHIECKYIO TPAaMOTHOCTH |paboma,
u 0a3zoBble 3HaHMS B 00nacT | OQyenounoe cpedcmeo Ne 4
Gu3MKK, XUMHUH, HAYK O|— 3auuma 1abopamopHbuix
3emie u  Ouonoruum  B|pabom.
KU3HEHHBIX CUTYaITUsX;
MIPOTHO3UPOBATh
IIOCIIEACTBUSA cBOEHN
npodeccnoHanbHOM
JeSATEIILHOCTH, HECTH
OTBETCTBEHHOCTh 32 CBOM
pelIeHus
IIpomexyTouHas aTTecTanus, 1 cemecTp
3a4er |OIK-2 |Oyenounoe cpedcmeo Ne2
Tekymas aTrecTaius, 2 CEMeCTp
3. 3. PactBOpBI OIIK-2- ciocobHOCTh Oyenoynoe cpedcmeo
4. OCHOBBI XUMHYECKON HCIIOJIB30BATh Ne3.4, 3.5— konmponvhast
TEPMOIUHAMUKHU 9KOJIOTHUYECKYIO TPAMOTHOCTH |paboma,
5. OCHOBBI JIEKTPOXUMUHU u 6a3oBbIe 3HaHMs B o0nacTu |OQyenounoe cpedcmao Ne 4
(U3HUKHN, XUMUH, HAYK O — 3auuma 1a60pamopHuIxX
3emiie ¥ OMOJIOTHH B pabom.
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YKU3HCHHBIX CUTYaIIHSIX;
MIPOTHO3UPOBATH
OCJIENCTBHUS CBOEH
npodeccroHabHOM
JIEeITEIbHOCTH, HECTH
OTBETCTBCHHOCTD 34 CBOU

pereHusI

6. Ctpoenue Bemecta u xumuueckast |OIIK-2- cnocoGHOCT Oyenounoe cpedcmeo

CBSI3b HUCII0Ib30BaTh No3.6, 3.7 — koumponvHas

7. JlucriepcHbIE CHCTEMBI. 9KOJIOTHYECKYIO TPAMOTHOCTH |paboma,

KoiionHbIe pacTBOPBHI. u 0a3oBbIe 3HAHUS B 00nactu |Oyenounoe cpedcmeo Ne 4
(bU3MKH, XUMHH, HAYK O — 3auuma 1a60pamopHuIX
3emiie 1 OMOJIOTHH B pabom.

KU3HCHHBIX CUTYaIUsX;
MIPOTHO3UPOBATH
IIOCJIEICTBUS CBOEH
npodeccHOHATLHON

JIEATEIIbHOCTH, HECTH
OTBETCTBEHHOCTH 34 CBOU
peLIeHus

IIpoMe:kyTOUHAsI aTTECTAIHS, 2 CEMECTP

DK3aMeH OIIK-2 Oyenounoe cpeocmeso Ne 1

7.2. TunoBble KOHTPOJIbHbIE 32/1aHUA HJIM HHbIEe MaTepHaJibl, He0OXOAUMBbIE /ISl OLIEHKHU
3HAHUI, YMEHUI ¥ HABBIKOB, XapaKTePHU3YIOIIUX 3Tanbl GOpMUPOBAHUS KOMIIeTeH M

@DOH/]1 OLIEHOYHBIX CPEJICTB IO JUCIUILIMHE 00ECIIEUnBaET MPOBEPKY OCBOCHMUSI ITIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs (KOMIIETEHIINI U UX UHIUKATOPOB) MOCPEICTBOM MEPOIPHUATHI TeKYIIeH 1
IPOMEKYTOUHOM aTTeCTallMU 110 TUCLHUIUINHE.

Ouenounsle cpencTBa npuseneHsl B [Ipmnoxennn «@oHA OLIEHOYHBIX CPEICTBY.

Oyenounoe cpeocmeo Nel

BOTIPOCHI (331aHMUs) K 9K3aMEHY, 2 CEMECTp:

1. CocraB aToma. DJIEMEHTapHbIE YaCTHUIBI. XapaKTEPUCTUKA 3JEKTPOHA, MPOTOHA, HEUTPOHA.
Xumnueckuit smement. M3oromnsl. MoHbl. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO Y4eHUsi. Macca aToMoB.
AtomHas equHuna Macchl. [loHsATHE KOTMYeCcTBa BENIECTBA, MOJIb.

2. Crpoenue aroma. fnepHas monenb atoma.  KBaHTOBO-MEXaHUYECKOE ONMHUCAHUE CTPOCHHUS
aToma. KopryckyssipHo-BoJIHOBOM yanu3m. OpOuTais.

3. DekTpoHHOE cTpocHHME atoma. KBaHToBble umcia N, |, M), Ms. 3HaueHue u (GU3HUCCKUIT
CMBICII. DJIEKTPOHHBIN CII0M (YPOBEHB). DIEKTPOHHBIC TIOIyPOBHHU.

4. OnektponHas ¢opmyna. [IpaBuna 3amosHeHUs] ANEKTPOHHBIX opOutaneit. [Ipunnun IMaymnu.
[TpaBuio I'yana. [lepBoe u Bropoe npaBuia KiieukoBckoro.

5. DJEKTPOHHOE CTPOCHHUE AaTOMOB W IEPHUOJUYECKOEC W3MEHEHHE CBOWCTB XUMHYECKHX

anemeHTOB. [leproandeckas cucrema JI.11. Menneneesa. S-, p-, d- u f- 3JIeMEHTHI, HX PACIIOIIOKEHUE
B [IEPUOIMYECKON CHCTEME.

6. IlonnMaHue NEPHOAMYECKOTO 3aKOHA C MO3ULMUI COBPEMEHHBIX IPEACTABICHUN O CTPOCHHUM
aToMma. BaKOHOMepHOCTI/I W3MEHEHHSI MeETaIMYEeCKUX W HEMEeTaNIMYEeCKNX CBOWCTB XHMHUYECKHX
3JIEMEHTOB B Nepuojax u rpynmnax nepuoguueckoir cucremsl (I1C). 3akOHOMEPHOCTH B M3MEHEHUH
paanycoB aromoB ¥ MoHOB B [1C.

7. OHeprus HOHU3ALUH, CPOJICTBO K AIEKTPOHY U 3JIEKTPOOTPULIATEIBHOCTD. 3AKOHOMEPHOCTH UX
WU3MEHEHUS Y 2JIEMEHTOB B IIEPUOJIAX U TPyMIax.
8. KoBanentHass xumuueckas cBs3b, €€ XapakTepucTUKH. OOMEHHBIH M TOHOPHO-aKIETITOPHBIH

MCXAaHU3MBbI o6pa3013aH1/151 KOBAJICHTHOM CBS3H.
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9. MerTon BaJeHTHBIX CBsi3¢i (ocHOBHBIE monokeHus ). Kpusas E=f(r) monexyi.

10.  IloHsATHS BaJEHTHOCTh ATOMOB, BaJICHTHBIE AJICKTPOHBI, CTETIEHb OKUCIEHUS aTOMOB. [IpaBuia
OIpENIeIEHUs] CTENICHU OKMCIIEHHs 3JIEMEHTOB. BaleHTHOCTh aTOMOB B OCHOBHOM M BO30YXIEHHOM
COCTOSIHUSIX.

11. OCHOBHBIE THIIBI XUMUYECKOH CBSI3U. DJIEKTPOHHAs NMPUPOJA XUMUYECKOH CBsi3U. OCHOBHBIE
XapaKTEPUCTUKU XMMHUYECKOM CBSI3M: DHEPIUs CBs3U; JUIMHA CBSI3U; HAIPABIECHHOCTb CBS3U;
HOJISIPHOCTD CBSI3U; HACHIIIAEMOCTb CBA3H.

12. Bonoponnasi cBsi3b. DHeprus BOAOPOAHOH cBsizu. M3MeHeHne (pu3nuecKuX CBONCTB BEILECTB
BCJIEJICTBHE 00pa30BaHMs BOAOPOAHBIX CBsA3el. OCOOEHHOCTH CBOMCTB BOJBI.

13. MexMornekynsipHble B3aMMOJEHCTBHSI M arperaTHOe€ COCTOSHUE BeIlecTB. ['a3o00pa3Hoe u
KOHJICHCUPOBaHHOE COCTOSIHUE BEILECTB.

14.  OcobGenHocTu T1a3000pa3HOro, JKUAKOTO M TBEPAOrO arperaTHbIX COCTOSHHUI BeEIECTBa.
CpaBHEHHE CBOMCTB TBEPIOTO KPUCTAJUIMYECKOTO M TBEPJIOTO aMOP(HOT0 COCTOSIHUI BEIIECTBA.

15.  Kpucramiasl. OCHOBHBIE TUIIBI KPUCTANIMYECKUX PEIIETOK: aTOMHAsl, MOJIEKYJIIpHasl, HIOHHAs U
MeTainueckast. CBsi3b CTPOEHUS U CBOWCTB KPUCTAJIIIOB.

16.  DnekTpooTpULATENBHOCTh M OCHOBHBIE THIBI XMMHUYECKOH cBA3H. MloHHas cBsA3b. OCHOBHbIE
XapaKTEPUCTUKU MOHHOM CBSI3H.

17. HampaBieHHOCTh XMMHMYECKHX CBSI3€H M NMPOCTPAaHCTBEHHOE CTpoeHue Moiiekys. Konnenuus
rUOpuAM3ai OpOUTANICH TS ONpeeIIeHNs KOHQUTYpAIMA MOJICKYIT (Ha IpUMEpe aToMa Yriieposa) .
18.  HampaBieHHOCTb XUMHUYECKUX CBSA3EH U MPOCTPAHCTBEHHOE CTpoeHUE MoieKyll. OleHKa yrioB
MEXITy CBS3IMHU U (popMbl Mosiekyn. Meton ['minecnu 11t onpeaeneHns KOHPUTypaud MOJIEKYI.

19. MexMmonekyisipHble B3aUMOJEHCTBUS: OPUEHTALlMOHHOE, WHIYKIMOHHOE, IMCIIEPCHOHHOE.
DHeprus MeXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUS.

20.  OcHOBHBIE KJacChl HEOPraHWYECKMX BEIIECTB: OKCHU[bI, KHUCJIOTHI, OCHOBAHHs, COJIH.
KucnoTrHo-ocHOBHBIE CBOMCTBA OKCUAOB U THIPOKCOCOETUHEHUN S M P-3JIEMEHTOB B 3aBUCHMOCTH OT
IIOJIOKEHUSL 2JIEMEHTOB B nepuoauudeckor cucreme [I.M. Menpneneea. Cxema Koccensa. Cpssp ¢
paznycaMu M CTETICHSMHU OKHCIIeHUsA. AM(OTEpHBIE COSTUHEHHUS.

21.  T'anbpBaHMYecKHe JIeMEHTHI. DaeMeHT Jlanuansa-AxoOu. KoHleHTpalnoHHbIe rajJbBaHUYECKUE
anemenThl. Pacuer DJ1C n AG ranpBaHHUYECKUX 3JIEMEHTOB. CBHHIIOBBIA aKKyMYJISTOP.

22.  DOmnextpon. JIBoiiHo# snekTpuueckuil cioi. CTaHgapTHBIE 3JEKTPOJIHBIC MOTEHIHAJIBI.
CraHmapTHBIN BOJIOPOIHBIN SJIEKTPOI.

23.  CKOpOCTb XMMHYECKON peakIuu. 3aKOH JEHCTBMS Macc Ui HeoOpaTHMbIX peakluil.
MexaHu3M XMUMHUYECKUX IMPOIECCOB. DJIeMEeHTapHas peakius. MoNeKyIsIpHOCTh PEaKIHMH, MOPSI0K
XUMHUYECKON PEaKIMH.

24.  BrwmsiHHE TemIiepaTypbl Ha CKOPOCTh XMMUYeckoil peakiun. [IpaBuno Bant-I'odda. Dueprus
AaKTUBALIMM. OHEpPreTHYeckas cxema IPOTEKaHUs XHMHUYECKOM peakuuu. OHIOTEPMHUYECKHE U
HK30TepMHUUECKHE peakinu. Y paBHeHrue Appenunyca. Katanus. Uurubuposanue.

25.  OOparuMble XMMHUYECKHE pEaKIMU. 3aKOH JielcTBUA Macc Uil OOpaTMMbIX peaklui.
KoHncranta paBHOBecusi. DHepreTudeckas cxema oOpaTuMoil peakiuu. BiusiHie n3MeHeH!s] BHEITHUX
ycIoBUH (KOHLEHTpAalMHY, JABJIECHUs, TEeMIepaTypbl. KaTajlu3aropa) Ha IOJIOKEHHE XMMUYECKOTOo
paBHoBecus. [Ipuanun Jle-Ilarense.

26.  IlepBblif 3aKOH TEPMOJUHAMUKH. DHTAJIBNUSA U BHYTpEHH:S >Heprus. CTaHIapTHBIE YCIOBUS.
CranjapTHas SHTAIBIUSA 00pPAa30BaHMSI BELLIECTB.

27.  3akoH [I'ecca m cienctBus u3 Hero. TeruoBod 3¢deKkT XMMHUYECKHX peakiuil u ¢a3oBBIX
nepexo/ioB. Pacuér TemnoBeix 3¢(}eKToB (QU3HKO-XUMUYECKHX IMPOLECCOB M3 CTaHAAPTHBIX TEILIOT
o0Opa3oBaHusl.

28. Ontponus. TepMoanHamudeckas BEpOSITHOCTb. YpaBHeHHME bonblMaHa. OHTpONHs, Kak
GyHKLIUS TemIeparypsl, JaBlieHHs, 00b&Ma, (Pa30BOro COCTOSHMS BELIECTBA, CTPOEHUS MOJEKYIL.
V3MeHeHre SHTPONHHU MTPU XUMUYECKUX U (a30BbIX IPEBPAIICHUSIX.

29.  DOwueprus ['m60ca. YcioBus caMONpPOU3BOJILHOIO IMPOTEKAHUS HEOOPATHMBIX XMMHUYECKHUX
npoueccoB. BimsHue temneparypsl.
30.  Dueprus ['m60ca m1s oOpaTUMBIX XUMHUYECKUX peakuuid. CBA3b ¢ KOHCTAHTOH paBHOBECHS.

VYpasuenue Bant-I'odda.
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31.  PactBopsl. Knaccudukarus pactBopoB. TepmoauHaMmuiKa Tpoiiecca pacTtBopeHus. [lonsTue
UJI€abHOTO PacTBOpA.

32. CriocoObI BEIpaKEHHS COCTaBa pacCTBOPOB: MACCOBAsi U MOJIbHAS JOJIU; MOJISIpHASI, MOJISUTbHAS U
HOpMaJsibHasi KOHIEHTpauu. CBs3b MEXIy MOJSPHOW KOHLEHTpAalMEW U MacCOBOM IOJEH, MEXITy
MOJISTIBHOM U MOJIAPHOM KOHIIEHTPAaLUEH.

33. [TonsTHe SKBHBAJIEHT, (DAKTOP OSKBUBAICHTHOCTH, JKBUBAJICHTHOE YHCJIO, 3KBUBAJICHTHAS
Macca, 3aKOH JKBHBaJIeHTOB. I[IpaBuna ompexneneHus (akTopa SKBHBAICHTHOCTH I KHCIIOT,
OCHOBaHWM, OKCHJIOB, COJICH, JUISI XUMHUYECKUX 3JeMEHTOB. Pacder QaxTopa 3KBUBAIECHTHOCTH IS
okcmnuTens u BocctaHoButenrss B OBP.

34. PactBopbl  25IEKTpOIMTOB.  DJieKTpoiuTHUYecKass aucconmanus. CuiubHble W cla0ble
MEeKTpoJuThl. KoaudyecTBEHHBIE XapakTEPUCTHKU MPOIECca DICKTPOJIUTHUYECKON JIUCCOLMAIIII
(cTemeHp JUCCOIMAIIMU, KOHCTAHTA JHMCCOLMAIMM). 3aBHCHUMOCTh IIpollecca JHUCCOLUAIMH OT
TEeMIIepaTyphl.

35. Huccounarusa Boawl. MoHHOE mnpousBelneHre BOJbl. BomOpoAHBII W THIAPOKCHIbHBIN
nokasarenu. Pacuér BomopomHoro mokasarens (pH) pacTBOpOB CHIBHBIX M ClHa0bIX KHCIOT W
OCHOBaHHH.

36.  3aBHCHMOCTH CTENEHH IWCCOLHUAIMU CIA0BIX 3JIEKTPOJIUTOB OT KOHIIEHTPAIMH PACTBOPOB.
3akoH pa3basinenus OcTBaibaa (BbIBOL).
37. PactBopumocts BemiectB. Koaddumment pactBopumoctu. MoHHOE paBHOBECHE B CHCTEME

pactBop <> ocanok. [IpousBeaenue pactBopuMocTU. MouspHasi pacTBOPUMOCTh. CBS3b MEXKAY
MOJIIPHOW PAacTBOPUMOCTBIO MajOpacTBOPUMBIX BEIIECTB U IMPOU3BEJCHHUEM pPaCTBOPUMOCTH.
BnusiHue mocTOpOHHMX BEIIECTB HA PACTBOPUMOCTH. D (HeKT 001Iero HoHa.

38. I'maponu3 comeit. CreneHp TUAPOIM3a W KOHCTaHTa Trujpoinsa. Pacuér BomopoaHoro
noka3zarens (pH) pacTBOPOB rHAPOIU3YIOLIUXCS COJIEH.
39. OOMeHHBIE pEakIMd B PACTBOpPAX AJIEKTPOJIUTOB (peakiuu ¢ O0Opa3oBaHUEM OCAIKOB

MaJIOpPacTBOPUMBIX BEIIECTB, CIA0BIX 3JIEKTPOJIUTOB, Ta3oB). HampaBienue mnpoTeKaHUs peakuui
oOMeHa 11 ciayvasi, KOrJa OJJHOBPEMEHHO CPEAH MCXO/HBIX BELIECTB U MPOAYKTOB PEAKIIMH UMEIOTCS
MaJOpacTBOPUMBbIE BEIIECTBA WM CIa0bIe IEKTPOIUTHIL.

40. OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu (OBP). Knaccuduxanus OBP.
MexMoeKysipHble,  BHYTPUMOJIEKYJIIPHBIE — PEAKLUMH, PEaKUUU  JUCIPONOPLUUOHUPOBAHMUS.
Oxucnutens. BoccraHoBUTENb.

41.  KonnuraTHBHBIE CBOWMCTBAa pPacTBOPOB HEMIEKTPOIMTOB. 3akoH Paynsa. dazoBas auarpamma
BoAbl. l3MeHeHWe Temmeparyp 3aMmep3aHusi M KUIEHUsS BOJHBIX pacTBOPOB. fIBieHMe ocMmoca.
VpaBuenne Bant-IT'odpda 11 ocmornueckoro mgaBneHus. M3oToHuueckuid  KOd(pQUITUEHT,
YUHUTBIBAFOIINMI MPOLECCHI TUCCOLUALNN U aCCOLUALMHU YACTHUL] B PACTBOPAX.

42.  DKBUBQJICHT BENIECTB B KHUCIOTHO-OCHOBHBIX M  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
nporieccax. PakTop SKBUBAIEHTHOCTH. DKBUBAJIEHTHAS Macca. 3aKOH YKBUBAJICHTOB.
43.  KommuiekcHble coequHeHHs. HoMeHknaTypa KOMIUIEKCHBIX coeauHeHui. CTpoeHwue,

XUMHYECKas CBA3b. [[ucconumanus KOMIUIEKCHBIX coeMHeHN. KOHCTaHTa HECTOMKOCTH KOMILIEKCHBIX
COCIMHEHU.

44.  JlucniepcHble CUCTEMBl U UX Kiaccupukanus (B 3aBUCUMOCTH OT COOTHOIIEHHS arperaTHoro
COCTOSIHUS JHcTiepcHas (pa3a/mucrnepcoHHast cpesia; XxapakTepa B3auMOICHCTBHS TUCTIepCHOM (ha3bl C
JUCIIEPCUOHHON CpPENoH, CTPYKTYpPHO-MEXaHWYECKUX CBOMCTB). JlucmepcHOCTb U reTepodazHOCTb.
CriocoObI mosTyueHHs JUCTIEPCHBIX CHCTEM (METObI IUCIEPIUPOBAHUS U KOJACHCAIINN)

45.  KosnouHble pacTBOPbl Kak YacTHBIM ciyyall nucnepcHbIX cucteM. OCOOEHHOCTH CBOMCTB
KOJUTOUAHBIX cucteM. CTpoeHne Muuel B JIMO(GOOHBIX KOJJIOWAHBIX pacTBOpax (arperat, sapo,
rpanyna, muneinia). [Ipasuio [lanera — ®dasnHca.

46.  DIEKTPOKMHETHYECKHE  CBOMCTBA  KOJUIOMJHBIX  pacTBopoB.  CTpoeHwe  JBOIHOrO
ANEKTpUYECKOro cios. lloTeHuumanonpenensromye HOHbI, MPOTHUBOMOHBI. DIEKTPOKMHETHYECKUHN
(13era-) moreHIMaN. OneKTpodope3 U 3BIEKTPOIHAOOCMOC — OOBSCHEHHE MEXaHU3Ma C MO3HMLUH
CTPOEHHUSI MULIEILIBI.

47.  ArperatMBHas M KHHETHUYecKass (CEIUMEHTAIMOHHAs) HEYCTOHUMBOCTD  KOJUIOMIHBIX
pactBopoB. Koarymanus wu koammcueHuus. I[lopor koarymsnuu, Koaryiaupyrouniee JIelCTBUE
IEKTPOJINTOB, paBuio Ulynene — [Mapau.
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48. KectkocTh Bosbl. MeToabl €€ yCTpaHeHUS.

IIpumepHbIe 321241, BKIKYEHHbIE B IK3aMEHAILHOHHbIE OMJIEThI

1. 3aaun Ha OCHOBHBIE 3aKOHBI XUMUHU (PacyeT 110 CTEXMOMETPHUHU, Fa30BbIE 3aKOHBI).

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

3. Onpenenenune KoH(UTYpauil MPOCTEHIIUX MOJIEKYJI, OTIPEIEICHUE TTOIAPHOCTH CBSA3CH B
MOJIEKYJIE.

4. 3agaun Ha MPUTOTOBJIIEHHUE PACTBOPOB (C UCIOJIb30BAHUEM MOHSATUN MPOLIEHTHOM, MOJIIPHON 1
HOPMAaJIbHOW KOHIICHTPAIIUH ).

5. 3ajaun Ha BBIYHMCIICHHE TETUIOBBIX (DPEKTOB peaKiinid.

6. 3aauM 110 KUHETHKE PEaKLUii, CBA3aHHBIE C NCIIOJIb30BAHNEM 3aKOHA JIEWCTBUS Macc, IpaBuia
Banrt - 'odda.

7. 3aa4uM 110 paBHOBECHUIO PEAKIIUI (ONpeeeHue KOHCTaHT PaBHOBECUS, paCYE€T PaBHOBECHBIX
KoHIeHTpanuii). Cmemenue pasHoBecus. [Ipuniun Jle-IllaTense.

8. Hanncanue peakuuii ruipoin3a U oNnpeaesieHue Cpebl pacTBOpA.

9. Hanncanvie OKMCIMTENBHO - BOCCTAHOBUTENIBHBIX PEAKIUI 11O METOY MOTYpEaKIIHil.

10. Hanmmcanue GpopMyIibl MULIEKIUIBI

Tunossle 3a7a4u 1J14 3a4eTa
1.Hanucarp cxemy ruaponusa u onpeneiauts pH 0,1M pactBopa K3POs, eciu uzBectHo, 4To
1) runponn3 mpoTeKaeT Mo MEepBOM CTYMEHHU; 2) KOHCTAHTHI AHCCOIHMAUN opTohochopHOit
KHCIJIOTBl IO TNEPBOM, BTOPOW M TPEThEH CTYNEHSM COOTBETCTBEHHO PABHBI KH1=7,9D10'3;
K,p=1*10"; K,3=4,5*10™",
2.Paccuutars PH 2 %-noro pactBopa NaNO; (miioTHOCTh pactBopa 1,02 r/mi).
3. Hanucarp cxemy runponusa KF. Berumcnuth koncranty rugponusa KF. Onpenenuth
creneHs ruapounsa 3ot conu B 0,01M pactBope u pH pactBopa, eciu K (HF) = 6,6 10,
4. st pactBopenus 1,16 v PbJ, norpedosanocs 2 1 Boasr. Haiitu TP Pbls,.
5.PactBopumocTs kapboHnata cepebpa AgoCO3 B Boze mpu 25°%C paBHa 1,16 Mkmozb/n. OnpenenuTsb
IIPOU3BEIEHUE PACTBOPUMOCTH 3TOM COJIM B BOJE.
6.BbIsicHUTb, MOXXHO JHM TONHOCTBIO pactBoputh 7 T Zn(OH), B 1 71 Boabl MpH KOMHATHOU
TEMIEpaType, €CIM H3BECTHO, YTO IPOU3BEIEHUE PACTBOPUMOCTH THUIPOKCHIA LIMHKA HpPHU ATOH
Temneparype pasuo 10107, MsmeHeHnem oGpéMa pactBopa npu pactBopenuu ZN(OH), npenedpeub.
7.0npenenuth crenenb auccouunanuu ykcycHou kuciotel (CH3COOH) B 0,1M pactBope,
ecrn koHcTanTa aucconmari CH3COOH pasua 1,8%107.
8.Cpasauth pH 1M pactBopoB ykcycHo# kucnotsl (CH3COOH) u consinoit kucnotst (HCI).
K,(CH;COOH)= 1,8*10"°, PaccunTarth CTeIeHb AUCCOLHALIH YKCYCHOM KHCIOTHI.
9. Kakyro Maccy ruipokCuia HaTpHsi HEOOXOIMMO pacTBOPUTH B 3 11 BOAbI, 4T0ObI pH momyueHHoro
pacTBopa crajn paseH 11?7
10. Koncranra nectoiikoctu nona [Ag(CN),]" cocrasuser 1,4 - 10%°. Bprauciuts KOHIIEHTPALHIO
noHoB cepedbpa B 0,05M pactBope K[Ag(CN);], conepxaiem, kpome toro, 0,01 mons KCN B nutpe
pacTBopa.
11. KoHcTaHTa HECTOMKOCTH MOHA [Cd(CN)4]2' cocraBmsier 7,8 -+ 10™%. Borunciuts KOHILIEHTPALUIO
noHoB kaamusi B 0,1 M- pactBope Ko[Cd(CN)4], conepxamem B u30biTke 0,1 monst KCN B nutpe
pacTBopa.
12.Bo ckombko pa3 yMeHbIIUTCS cKopocTh peakuun 2A(T)+B(r)«>C(r) npu ymeHblIEHUU
NapUMaJIbHOTO JaBJIEHHS BCEX BEUIECTB B CUCTEME B TPU pa3a U OJHOBPEMEHHOM ITOHM)KEHUU
TEeMIIEpaTyphbl CUCTEMBI Ha 30°C? TemmepatypHbIit KO3((HUITHEHT CKOPOCTH PEAKIHH - 2.
13.Bbruncanre TemneparypHblii KOA(QQGHUIMEHT U SHEPrui0 aKTUBAIMM XMMHUYECKOW PEaKlUH, €CIH
KOHCTaHTa CKOPOCTH 3TOH PEaKIuu IpHU 120°C paBHa 5,88%10™, a npu 170°C paBHa 6,7%107%
14. Bo ckoibKO pa3 yBEIUYMUTCA CKOPOCTb PEAKIMH, IPOTEKAIOLIEH MPH 298°K, eciu B pesynbrare
WCITOJTH30BAHUS KaTaIM3aTOpa yIaJIOCh YMEHBIINTE YHEPTHIO akTUBauu Ha 4 kJx/mMoinb?
15.MeronoM mnonypeakiuii coctaBuTth ypaBHeHue OBP, yka3aThb OKHCIWUTENh U BOCCTAHOBHUTEIb.
Paccuurare DJIC, snepruto I'n66ca, cnenars BbIBOA O HANpPaBICHUU MPOTEKAHMS MPU CTAHIAPTHBIX
YCIIOBUSAX XUMUYECKON PEAKIIUI
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H,S+ KMNnO4+HSO4- S|+ Mn SOq4+....
16. Meronom mnomypeakiuii cocraButh ypaBHeHue OBP, yka3zaTe OKHCINTENb U BOCCTAHOBUTEID.
Paccuurtate DJIC, snepruro ['mub6ca, cnenaTh BBIBOJ O HANpaBJICHWW MPOTEKAHMS MPH CTAaHIAPTHHIX
YCIIOBUSX XUMUYECKOU PEAKITUI
Al + NaOH + H,0 « Na3[A1(OH)g] + Hz
17.  MeronoMm monypeakuui — cocTtaBuTh  ypaBHeHue OBP, yka3arb  okuciauTens U
BoccranoButenb.Paccuntars DJ1C, suepruto ['n606ca, cenarh BEIBO O HANPABICHUH MPOTEKAHUSI IPU
CTaH/IAPTHBIX YCIOBUSAX XUMUYCCKOU PEAKITUN
KJ+KoCro07+H,S04 «<»J+Cr**+. ..
18. Beruncnuth n3mMeHeHue >Heprun ['mb0ca B peakiuu aumepu3anuu aunokcuaa azora 2NOy(T) [
N2O4(r) mpu cranmaptHoii Temreparype. Crnenath BBIBOJ O HAINpPaBICHUUM MPOTEKaHUs Mpollecca,
OTpeeNIUTh KOHCTAHTY PABHOBECHS pEaKLUU JUMEPU3ALIUU.
19.Kakoe kosnnuecTBo Teruia BbienuTces npu cropanuu 8 r CHanpu P=1 atm u T=25°C.
20. Ilpu HekoTopoi Temmeparype paBHOBecue B cucreMe 2NO; < 2NO+0O; ycraHOBWIOCH TIpHU
koHneHTpanusax [NO]=0.4 wmonbs/n, [NO2]=0.2 w™ombs/n, [O2]=0.1 wmoms/n. HaliTu KOHCTaHTY
paBHOBeCHUsI M MCXOJIHYIO KOHIeHTparuio NOj, eciu MCXOJHas KOHIIEHTpAIMs KUCJIOpoJa paBHA
Hymo. Kakue ycnoBust OyayT ciocoOCTBOBaTh CMEILICHUIO PaBHOBECHS B CTOpOHY obOpazoBanus NO,
€CJIU TIpsiMasi peaklus SHAOTEPMHUYECKas.
21. B kakyto cropony mpotekaer peakuus Ny +3Hypy «>2NHs3) B ctanmapTaeix ycnoBusx? UYemy
paBHA KOHCTAHTa PaBHOBECUS JaHHOU peakuuu?
22. CocraBuTth (HOpMYIJIBI MHIICIUT 00pa30BaHHBIX a) MoOaBiIeHHEM (IO KarlisiM) pacTBOpa XJIOpUIA
6apus (BaCl,) x pactBopy cynbdara Hatpus (Na,SO,4), HaxossmeMycs B U30bITKE; a) 100aBICHUEM
(o xarutsiM) pactBopa cyibdara Hatpus Na;SO4 k pactBopy xsopuaa 6apus (BaCl,), naxoasiemycs
B U30bITKE. OOBSICHUTH pa3jinyure B 3HAKaX 3apsii0B ITpaHyIl.

Oyenournoe cpedcmaso Ne2
BOIIPOCHI (3a7aHusl) K 3aueTy, 1 cemectp:

Bapuant 1

1. Kaxue u3 nepedyncieHHbIX BEIIECTB ABISAIOTCS THAPOKCUAAMU?
1) HCI; 2) Fe(OH)s; 3) MnO,; 4) MgOHNO:.
Kakue kucinoTsl MOryT 00pa3oBbIBaTh KUCIIbIE COIN?
1) HCI; 2) HCIO; 3) H3PO4; 4) HNOs.
OCHOBHBIE COJIH — ATO
1) IpOAYKTHI HETIOJIHOTO 3aMEIICHHUS THPOKCOTPYIIIT OCHOBAHUSI HA KUCIOTHBIC OCTATKU;
2) MPOAYKTHI HETMOJIHOTO 3aMEIICHHUS aTOMOB BOJIOPO/Ia MHOTOOCHOBHBIX KHUCIIOT aTOMaMH METalIa;
3) MpOIYKTHI MOJTHOTO 3aMEILICHUST AaTOMOB BOJIOPO/Ia B KUCIIOTE aTOMaMU MeTalia;
4) NpoyKTHI OJHOTO 3aMEILEHHUs THIPOKCOIPYII OCHOBAHMSI KUCIIOTHBIMU OCTaTKaMHU.
NaHSO3 ssisgercs:
1) ocHOBaHueM; 2) cpeaHeil conbio; 3) KUCION COMbI0; 4) KHCIOTOM.
(CoOH),S0O, sBusieTcs:
1) ocHOBaHueEM; 2) cpeaHeil conbio; 3) KUCIOoH Cobio; 4) OCHOBHOM COJIBIO.
Kucnble conmu MOTyT OBITH OTYYEHBI:
1) ocHoBaHue + KucioTa (M30BITOK); 2) KUCIOTa + OCHOBaHHE (M30BITOK); 3) KHCIAs COJb + MIET0Yb.
ModnsipHasi KOHLIEHTpALHs onpeaeisiercs no popmye:
1) Cy=v/V;2)Cy=V/v;3)Cy=n/V;4) C,=n/v.
[TporieHTHas KOHIIEHTpaU () MpeICcTaBIseT coO0:
1) m:msemecma/ Meoe: 3 2) O=Mgemecrsa / mpaCTBopa;
3) CO:mBoz]LI/ mBeU.IeCTBa .
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEeaKIMK OT KOHIIEHTPALUU ONPEeIsieTcs:
1) 3aKOHOM SKBUBAJICHTOB; 2) 3aKOHOM JIEHCTBYIOIUX Macc; 3) npaBuioM Baut-I'odda.
B cootBercTBuu ¢ mpaBuniom Baut-I'odda, ¢ poctom TemmepaTypbl CKOPOCTh peaKIuu
1) Bo3pacrtaert; 2) yMeHbIIAETCS; 3) HE U3MEHSIETCS.
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OnuMH KaTanu3aTop CHWKaeT sHepruto aktuBaiuu Ha 4 kJDk, npyroi — Ha 10 x/x. Kakoit
apdexTrBHEE?
1)1;2) 2.
[Ipouecc nuccounanvu CEpHON KUCIOTHI ONUCHIBAETCS YPABHECHUEM:
1) H,SOs < 2H' + S04%; 2) H,SO, — 2H' + S0,%.
Koncranra qucconuanum yKCyCHOU KHCIOTHI BBIPa)KaeTCsl COOTHOLIEHUEM::
1) K=[CH3COO]-[H"] / [CH3COOH];
2) K=[CH3COOH] / [CH3COO]-[H™;
3) K=[CH3COO] / [CH3COOH]-[H].
Kakue 13 nepeuncieHHbIX KUCIOT SIBJISIOTCS CUJIBHBIMU?
1) HCI; 2) H,SO3; 3) H3PO4; 4) CH3COOH.
Kakue 13 nepeuncieHHbIX OCHOBaHUM SBJIAIOTCS CUIbHBIMU?
1) AI(OH)3; 2) NaOH; 3) NH4OH; 4) Ba(OH)s.
B xucnoii cpene pH nmeer 3nadenue:
1)< 7;2)>7,;3)=T.
Bonopoansliii mokaszaTenb 3To:
1) pH=-Ig[H"]; 2) pH=-In[H"]; 3) pH=-Ig[OH].
I'uIpoKCHUIIBbHBIN MTOKa3aTesb 3TO:
1) pOH=-Ig[H"]; 2) pH=-In[H"]; 3) pOH=-Ig[OH].
Crenenb aucconuanu (o) 1uis c1a0bIX AMEKTPOJIUTOB paBHA:
a=1;2)a>1;3)a<l.
[Tpu yBenMueHUN KOHIIEHTPAIMK YKCYCHOM KUCIOoThl B 100 pa3 creneHs AucconManum
1) yBenuuures B10 pa3; 2) ymensiures B 10 pas; 3) yBenuuurcs B100 pa3; 4) ymensmures B 100 pas.
pH pactBopa pasen 3. Konnentpauust nvono OH' B 3ToM pacTBope paBHa:
1) 11 M; 2) 10°M; 3) 3M; 4) 10™M.
KoncTanTa quccouuanuy BoJsl ONPEaeisIeTcs ypaBHEHUEM:
K=[H'][Hz0]/ [OH]; 2) K= [H"]-[OH] / [Hz0]; 3) K= [H.0)/ [H"]-[OH].
Cxonpko Mia 0,1M pactBopa kucioTsl norpedyercs st Heitpanuzanuu 10 mu 0,05 M pacTtBopa
NaOH?
1) 10 mut; 2) 20 mut; 3) Smit; 4) 25w
50 r NapSO4 no6asmiu x 500 r Bozibl. MaccoBast 107151 MOJIYYMBLIETOCs pacTBOpa paBHa:
1) 0,1; 2) 0,09; 3) 0,5; 4) 0,15.
B 400 r pactBopa copepxurcs 40 r KCl. MaccoBast goist pacTBopa paBHa:
9%,; 2) 10%; 3) 4%); 4) 12%.
3aKoH JIeHCTBYIOIMMX Mace A peakiun A+B — C+D:
1) K=[A]-[BV/ [C]-[D]; 2) v=k -[A]-[B];
3) v=k -[C][D]; 4) K=[C]-[DV [A][B].
ITpu yBenmnuenun temneparypbl Ha 20° C ckopocTh peakuuu Bblpocia B 9 pa3. TemmnepaTypHsiii
KOA((UILIMEHT paBeH:
1)4,5; 2) 3; 3) 2; 4) 0,5.
Kak u3MEHHTCS CKOpPOCTh pPEaKUMH IPU CHUKEHUM TEMIIEpaTypbl Ha 20° C? TemnepaTypHbIi
KO3 GUITMEHT paBeH 2:
1) yBenuuutes B 2 pasa; 2) ymeHbIIUTCA B 4 pa3a; 3) yMEHbIIUTCS B 2 pasa.
Kak m3MeHuTCs CKOpOCTh XMMHUYeckoi peakumu A + 2B — C, eciau KOHIIGHTpaIuio BellecTBa B
YBEJIMYUTH B 2 paza?
1) yBenuuuTes B 2 pasa; 2) yMeHbIIUTCA B 2 pa3a; 3) He u3MeHuTcs; 4) yBenuuures B 4 pasa.
YBenuuenue aapnenus B cucreme 2CO + O, < 2C0O, cMecTUT paBHOBECHE
1) BripaBo; 2) BIeBO; 3) HE CMECTUT

Oyenounoe cpeocmeo Ne 3.1
Konmponvnasa paboma no meme: «OcHoGHble ROHAMUA 8 XUMUUY, «(XUMUYECKAA KUHEMUKA»
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TUTIOBBIE 3aJIaHUS - 00paselr:
1. Hanumure ypaBHeHue noiaydeHust HepactBopumoro ocHoBanuss  Cu(OH); |.
2. Kak nokazats amdpoteprocts Zn(OH); |. [IpuBectu ypaBHEHUSI COOTBETCTBYIOIINX PEAKITHIA.
3.Hanummre ypaBHEHUS PEaKIIHiA, TPH MOMOIIU KOTOPBIX MOXKHO OCYIIIECTBUTH CIICIYIOIINE
IpEeBpaLCHHUS:
MgCl, — MgSO, — Mg (OH) ;, —» MgO — MgCl..
4. BpIpa3uTh B MPOLIEHTaX KOHIEHTPALIMIO pacTBopa, coaepskaiiero B 250 r Boabl 50 T TIIFOKO3BI.
5. Cxonbko rpammoB CuSOg4 conepsxurces B 10 mut 0,2 M pactBopa?
6. PactBop HpSO4 comepxut 49 r HoSO4 B 1 mutpe. PaccuntaTs MOJISIPHOCTB 3TOTO pacTBOpA.
7. Halith  MOJISIpHOCTB ¥ HOpMasibHOCTh 15 % - pactBopa H,SO,4 (mumotHocTs pactBopa 1,1 r/mi).
8. Kaxoii 06bem 6,0 M pactBopa HC1 Hano B3aTh Ast mpurotosienus 25 mi 2,5 H pactBopa HC17?

Oyenounoe cpedcmeo Ne 3.2
Konmponvnaa paboma no memam: «Xumuueckan Kunemuka», «Xumuueckoe pagnosecuey.

TUTIOBBIC 33aJJaHUs (BOIIPOCHI) - 00Opa3elr:
1.B cucreme CO + Cl, —» COCl; konuenrpamuto CO yBemmuwm oT 0,03 mo 0,12 monw/a, a
koH1eHTparnuio Cl; - ot 0,02 1o 0,06 Mois/11. Bo cKoJIbKO pa3 BO3poCiia CKOPOCTh MPSMOM peakinun’?
2. ITpu 20°C peakuus IPOTEKAET 3a 2 MUHYTHL 3a CKOJIBKO BPEMEHH OyIET NPOTEKATh 5Ta PEaKIMs: a)
npu 50°C, 6) npu 0°C? TemreparypHbiii KO3PUIMEHT CKOPOCTH PEAKIIUH PaBEH 2.
3. Bo ckonbko pa3 yBemMYHMTCS CKOPOCTh peakuuu, mpoTekaromeil npu 298 K, ecnu B pesynbrare
UCIIOJIb30BaHUs KaTaIM3aTopa yAaJI0Ch YMEHBIIUTh YHEPTUIO aKTUBAIMU Ha 4 KJ[>k/MOJIb?
4. Bo CKOIBKO pa3 YMEHBIIUTCS CKOPOCTh XuMHuecko peakumu 2A(r) + B(r) — 2C(r) mpu
YMEHbILIEHUH JIaBJICHHS BCEX BEIIECTB B cUCTEME B 3 pa3a U OJHOBPEMEHHOM MOHUKXEHHH TeMIIepaTyphl
cucremsl Ha 30°C? TemrneparypHbiii KO3QQHUIMEHT Peakiiu Y paBeH 2.
5. JUIs  cUCTEeMBI CO(F)+H20(F)(—)C02(F)+Hz(l") [CO]():[Hzo]o:O.(B MOJIB/II, [COz]o:[Hz]():O.
Paccuntarh KOHCTaHTY paBHOBECHs, €CIIM pPaBHOBECHAas KOHIIEHTpalus yriekucioro raza pasua (.01
MoJb/1. Kakue ycioBus OyayT crocoOCTBOBAaThH CMEIIEHUIO PaBHOBECHUs B CTOpPoHY oOpaszoBanus CO,
€CJIU TIpsiMasi peaklus SHAOTEPMUYECKasi?

Oyenounoe cpeocmeo Ne 3.3

Konmponsnaa paboma no meme: «Pacmeopury.
TUIIOBBIE 3a7]aHus (BOIIPOCHI) - 0Opaserl:

1. Ucxons u3 nmpousBeneHus: pactsopumoctu CaCO3z wnaiitu maccy CaCOs, comepskamryo B 100mi ero
HACBIIIEHHOT'O PacTBOpA.

2. TlpousBenenne pactBopumoct AgBr paBHO 4,010, Bbramcmutsb KOHIIGHTPAIINIO MOHOB Ag' B
HaCBIIIEHHOM pacTBope AgBr.

3. Paccuurats pH 0,001 M pactBopa NH,4CI.

4. HanucaTb B MOJIEKYJIIPHON U MOJIEKYJISIPHO-UOHHOM (popMe ypaBHEHUS peakLuii:

a) AgNO3; + FeCl  —...0) CaCO3; + HCI —...

B) Ba(OH); + HNO3 —....r) SrSO4 + BaCl, —...n) NH4Cl + Ca(OH); —....

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

6. Beraucnuts crenens aucconuanuu 1 pH B 0,01M pactBope HCIO u 0,1 M pactBope KOH.

Oyenounoe cpeocmeo Ne 3.4
Koumponvnasa paooma 4 no meme: «Okucaumenvno-eoccmanosumeibiule npoyeccoly, «l'uoponusy.
TUTIOBBIC 33aJJaHUs (BOIIPOCHI) - 00Opa3ell:

KonTtpoasnas padora 1.
Omnpenenure cTENEHN OKUCICHHS SJIEMEHTOB B CIIEAYIOIINX BEIIECTBAX M MOHAX:
[lepmaHranar kanus, cCepoBOJOPOA, MMEPOKCHI BOAOPOAa, OpoMHAas BOJA, HUTPUT KaJusl.
NOs, SO,”, Cr,0., MnO,*, BrO; .
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2. IlpuBectn mpuMepsl (HE MEHee IISITH) BEIIECTB, KOTOPHIC: a) MOTYT OBITh TOJBKO OKHCIHMTENAMH; 0) TONBKO
BOCCTaHOBUTEJISIMU; B) U OKUCIIUTENSIMU U BOCCTAHOBHUTEIISIMHU.

3. INonb3ysick METOIOM MHONypeaknui, 1mogoopars KOI(QQHUIMEHTH B ypaBHEHUSAX CIEAYIONIMX OKHCIUTEIHHO-
BOCCTaHOBUTEJBHBIX PEAKLUH, IPOTEKAIOIMX B BOJHBIX PACTBOPAX:

KJ + KN02 +HZSO4 e d Jz + NO+...

NaN02 + KMnO4 +H,O —» NaNO3 + ...

4. Paccunrats pH 0,01 M pactBopa ¢ropuna Hatpus (K (HF)=10).
5. Hamucatp ypaBHEHHs THAPONU3a colieil: kapObonata HaTpus, ximopuna meau (1I).

Oyenounoe cpeocmeo Ne 3.5
Konumponvnasa paboma no meme: «Xumuueckasa mepmooOuHaAmMuKka.
Konrtpoabnas padora 1.
Borancnuts AH%g peakuuii # (ha30BbIX MEPEXOI0B, BOCIOIB30BABIIKCH CIPABOYHBIME JaHHBIMH O AH’pog
BEIIECTB.
2Mg(tB) + COy(r) = 2MgO(1B) + C(Tp)
CH4(1) + 20,(1) = COq(r) + 2H,0 (1)
2. BBIYMCINTh KOJIMYECTBO TEIUIOTHI, KOTOPOE MOTpedyercs st pasnoxenus 10 kr kapOoHaTa HaTpUs
Na,CO;(tB) = Na,O(tB) + CO,(1),
€CIIM U3BECTHO, YTO
Na,COz(tB) + SiOy(tB) = Na,SiO3(tB) + CO,(r), AH=81,04 /I,
Na,O(tB) + SiO,(tB) = Na,SiOs(1B), AH® =-234,17 x]JIx.
3.He npousBo/s BHIYMCIIEHHUH, YCTAHOBUTH 3HaK AS° CIIEYIOIINX IIPOLECCOB:
2NH;(t) — Na(1) + 3H,(1)
COy(tB) = COy(1)
4. MOXXHO JIM MONYYHTH MPH CTAHAAPTHBIX YCIOBHUSIX MEpOKCcH] Bopopoaa mo peakuuu 2H,0(0k) + Oy(T) =
2H,0,(x)?
5. B kakoM H3 CIEAYIOUIUX ClIydaeB BO3MOXKHO MPOTEKaHUE PEaKIUy MPH JIIOOBIX TeMmeparypax: a). AH< 0,
AS>0; 0). AH< 0, AS< 0; B). AH > 0, AS > 0?
6.Paccunrats 3nepruto 'ub6ca u onpenenuts Hampasienue nporekanus peakaus CO + Cl, = COCI1, npu 700

-4
K 13 cTaHmapTHOrO COCTOSIHUSA, €CJIM KOHCTAHTa paBHOBecHs peakiuu pasua 1,0685 - 10™.

Oyenounoe cpeocmeo Ne 3.6
Konmponvnaa paboma no meme: «Komnnekcnole coeOunenuny.

1. Jinsg 1aHHOTO KOMIUIEKCHOT'O CO€AMHEHUS
1) onpenenuTh CTPYKTYpY (KOMIUIEKCHBIN HOH, JINTaH/Ibl, BHELIHIOO chepy);
2) onpeaenuTh TUIIBl XMMUYECKOH CBSI3M MEXly aTOMaMH U YacTUIAMU;
3) HanucaTh YypaBHEHHs [EPBUYHON JAuMccoluanuu; 4) Hamucatb ypaBHEHUE BTOPUYHOMN
JMCCOLMALMU; 5) HamucaTh BBIpQXXEHHE JJIS KOHCTAHThl PAaBHOBECHS BTOPUYHON JucCCOIMalUN
(Kn); 6) natb panrioHansHOE Ha3BaHUE. (2)

No dopmysia KOMIJIEKCHOTO COETMHEHUS
BapHaHTa
1 [Ag(NHs), ]C1
2 K[AQ(CN); ]

2. 1). Bancats ypaBHEHHE peakinu 00pa30BaHUs KOMIJICKCHOTO MOHA B MOHHO-MOJIEKYJISIPHOM BH/IE,
UCTIONB3Ysl MPUOJIMKEHHOE MPAaBUIIO ONpeAeTeHUs KOOPAMHAIMOHHOrO yMcia. JlaThk palnnoHaIbHOE
Ha3BaHME KOMIJIEKCHOMY HOHY.

‘ Ne ‘ YpaBHEHHE peaKuu MOIYYCHHs] KOMIIIEKCHOTO
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HOHa

BapHaHTa
1 Be*'+OH —
2 Zn“ +0OH

2.2). JlaHHOEe KOMIUIEKCHOE COEIMHEHHE, 3alMCaHHOE€ B HECTaHJApTHOW (opMme, MpEeACTaBUTH B
cTaHAapTHOH (QopMe, HUCIONBb3ysd YKa3aHHOE KOOPAMHAIMOHHOE 4uciio. Omucate €ro CTpyKTypy
(komIuIeKCO00pa30BaTENb, JIUTAH/IBI U T.J1.), 1aTh PAIIMOHAILHOE HAa3BaHUE.

No Kommnekcnoe KY [Ipumeuanue
COEJIMHEHHE
1 KPt(NH3)C1s 6
2 PdC1,(NHs3)3 4

3. Hanmcatp ypaBHEHHE peakiuu 00pa30BaHUs KOMIUIEKCHOTO coenuuenus (1)

No BapuanTa HcxoaHbIe BemiecTa
(BTOpOE MCXOIHOE BEIIECTBO B KY
H30BITKE)
1 Cr(OH);] + NaOH — 6
2 AgBr| + Na,S,03 — 2

4. CocTaBUTh YpaBHEHUs peakiiii o0OMeHa B HOHHO-MOJIEKYJIIPHOM U MOJIEKYJISIPHOM BH/IE.
Hcnonw3ys cnpaBounsie 3HaueHust Ku u [Ip, onpenennts HanpaBieHUe peakliud WM 00pa3oBaHue
MaJIopacTBOPUMOro BelecTna ().

Ne VcxonHbIe BeniecTBa [Tpumeuanue
1 [Ag(NH3);]C1+ NiC1, 3amena Ip, =107
KOMILJIEKCOOOpa3oBaTe Ky = 10°
s 1 00pa3oBaHMUE OCaJIKa K., =107
2 K3[Cu(CN),4] + 3ameHa K. =107°
Hg(NOs), KOMILJIEKCO0Opa3oBaTen Kpp=10™
s

5. 1. Korcranra Hecroiikoct nona [CA(CN)4]* cocrasmster 7,8 - 10™°. BbrancianTh KOHIEHTPALIHIO
nonoB kaamust B 0,1 M- pactBope Ko[Cd(CN),], conepxamem B u3bbitke 0,1 moast KCN B nutpe
pacTBopa.

2. Koncranta Hectoiikoctr noHa [Ag(CN),]" cocrasiser 1,4 - 10%°, Berunciuts KOHILIEHTPALUIO
noHoB cepedpa B 0,05 M- pactBope K[Ag(CN),], conepxariem, kpome Toro, 0,01 monst KCN B nutpe
pacTBopa.

Oyenounoe cpeocmeo Ne 3.7
Konumponwvnaa paboma no meme: «Inekmponnoe cmpoenue amomay.

KonTtpoannas padora Nel
1)HanmcaTs snexTpoHHble GopMyIbl aTOMOB ¢ 3apsaamu siep 30, 35, 81.J171s1 mocinegHero 3neKTpoHa STHX
aTOMOB YKa3aTh 3HaYEHHsI BCEX KBAHTOBBIX YHCEI.
2) K xakoMy THIy 21€MeHTOB (S, p, d, f) oHn oTHOCSATCSA?
3)Omnmcarh uX MOJIOKEHHUE B IEPHUOTUIECKON CUCTEME IJIEMEHTOB.
4)IpuBecTy MpUMEPHI AEKTPOHHBIX aHAJIOTOB ATHX 3JIEMEHTOB.

5)CTpyKTypa BaIEHTHOTO YIEKTPOHHOTO CIIOSl ATOMA IEMEHTA BEIpaXkaeTcst popMyIoi: a)5s’5p”;
6) 3d°4s", B) 6s°4f*. OnpeenuTh MOPSAIKOBHI HOMEP U HA3BAHUE ITEMEHTA.
6)Kakue BaJIeHTHOCTH ¥ OCHOBHOM U BO30YKIEGHHOM COCTOSTHMM BO3MOJKHBI JIJISI 2JIEMEHTOB € TIOPSIIKOBBIMH

HOMCEpaMu 5, 16 n OIPEACINUTD BBICIITYIO U HU3IIYIO CTCIICHU OKHUCJICHUA [JIS 3TUX DJICMCHTOB.

Oyenounoe cpeocmeo Ne 4
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3awjuma nadopamopuvix padom
TUTIOBBIC 33aJJaHUs (BOIIPOCHI) - 00Opa3ell:

Bonpoch! 1 TpedoBaHus K 3a11UTe J1a0OpPaTOPHOI padoThI:

OcHOBHbBIE KJIACCHI HEOPraHNnYeCKUX BEIIECTB:

1. Oxcuppl — onpezenenue, Kiaccuukarys, ImoJrydeHne, XUMHUIecKre cBoicTBa. O0s3aTenbHO
[IPUBOJUTH IIPUMEPHI.

2. Kucnotsr — onpenenenue, kiaaccudukarus, NoTydeHHE, XUMUYeCKue cBorcTBa. O0s3aTenbHO
HPUBOJUTH TIPUMEPBI.

3. OcHoBaHMs — onpezieNieHne, KIacCupUKaIHs, TOTyYeHne, XAMIUECKUE CBOICTBA.
O0s13aTeTbHO IPUBOAUTH IPUMEPBHI.

4. Comnu — omnpenenenue, kinaccupukanus, MojrydeHue, XuMuiecknue cBoicTra. O0sa3arenbHo
HPUBOJUTH TIPHMEPEI.

5. OdopmieHne oT4eTa U COCTaBJICHNUE BBIBOJIOB.

XuMu4yeckasi KHHEeTHKA:

OrmpezenieHne CKOPOCTH XMMHUECKOM peaKilnu.
['oMOreHHbBIC U TETEPOTCHHBIC PEAKITHH.
[IpocThie U CIOXKHBIE peaKIUu.

3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIUHN OT TEMIIEPATYPBHI.

[IpaBuino Bant-I'odda. TemneparypHbIii KOAPPHUIIHEHT.

VYpaBHueHue AppeHuyca. JHEprus aKTUBALMUA. AKTUBUPOBAHHBIM KOMILIEKC.
DHepreTuyeckas [uarpaMMa XMMHUYECKOH peakluu.

Karanu3. Katanuzarop. Mexanusm katanusa.

©oNoe Ak owdE

O(bOpMJ'IeHI/Ie O0T4YCTa U COCTAaBJICHUC BbBIBOJOB.

O0BbeMHBII XUMHYECKHIT aHAJIN3:
1. MaccoBas 10151, MOJISIpHAs. KOHIICHTPAITHSI.

2. Pemrenue 3amau Ha pacueT MacCoBOM J0JU, MOJIIPHON KOHIIEHTPAIIMH PaCTBOPOB.
3. Paz6aBnenue pactBopoB. Pemenue 3aqad.

Bopopoansblii noka3arelb:
DNEKTPOHT. DIEKTPOTUTHIECCKAS TUCCOIHAITHSI.

Cnalble 1 cuJIbHBIC NIEKTPOIUTHL. [IpuMeps.

CreleHb M KOHCTAaHTA JUCCOLMAIIHH.

Juccoumanus KuciaoT, OCHOBaHUM, conel. [Ipumepsl.

3akoH pa3baBienust OcBanpia.

HNonHoe nponsBeaeHue BOABI.

pH, pOH.

Pacuer pH pacTBOpOB CHIIBHBIX U CTA0BIX KUCIOT U OCHOBAHH.

©ooN R wDdE

OdopmiieHne oTyeTa U COCTaBIICHNUE BHIBOJIOB.

Peakuumn nonHoro oomena:
1. Hanwucanue peaxiuii HOHHOTo oOMeHa.

2. Pemenne 3anau Ha I1P 1 pactBOpUMOCTS.
3. OdopmiieHre oTyeTa U COCTaBICHHE BBIBOJIOB.

I'maposus codei:

1. YMeTh nucath ypaBHEHUS TUAPOIN3A PA3IUUHBIX COJICH.
2 PaccuurtsiBath pH pacTBOpOB coueit.

3. [Tucatp ypaBHEHHUS THIPOJIN3a MHOTOOCHOBHBIX COJIEH.
4 OdopmiieHne oTyeTa ¥ COCTAaBIICHNE BHIBOJIOB.



OKHCINTEIbHO- BOCCTAHOBUTEIbHDbIE PeaKIuu:

1. Kakue peakiiny Ha3bIBaIOTCS OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIMHU.

2. OKHCIIUTEb, BOCCTAHOBHUTEIIb.

3. YMeTh paccTaBisITh KO3()(PHUIIMEHTH METOI0M HOHHO-3JICKTPOHHOTO OajaHca. YMeTh
paccuuTHIBATh 3/C U U3MeHeHue [ nboca.

4, OdopMmieHHEe OTYETa U COCTABICHHUE BBIBOJIOB.

XuMHYecKasi TEPMOJTUHAMUKA

1. TepmoauHaMuueckas cucrema. THIIBI CUCTEM.
2. Tepmonnnamuyeckue napameTpsol, pyHkuuu. OYHKIIMUA COCTOSHUS
3. Tepmoaunamuueckuii mporecc. O6paTumMblii, HeoOOpaTUMBIH Mporiecc. PaBHOBECHBIH,

HEPaBHOBECHBIH Mpoiiecc. CaMonpou3BOIIBHBII Mpoliecc.

BuyTpenHss sHeprusi.

Pab6oTa, Temnora.

[TepBbIii 3aKOH TEPMOAMHAMHUKH.

OHTaNbNIUS.

3akoH I'ecca. CnencrBus u3 3akona ['ecca. Termnmora obpa3zoBanus. Termnora cropanusi.
3amaun Ha pacyeT TeIIOBbIX Y(DPEKTOB XUMUUECKUX PEAKIIHIA.

10. OdopmiieHre oTYeTa M COCTABIICHHUE BHIBOJIOB.

©oNe kR

OCHOBBI 2J1EKTPOXUMHUH

1. Onexktpoa. JIBoWHOM »snektpudeckuid ciaoi. CTaHAapTHBIE BJIEKTPOJHBIE MOTEHIAAIIBI.
CraHapTHBIN BOJOPOIHBIN TOTEHIIMAI.

2. TampBanmueckue dieMeHTHL. JnemeHT Jlanuans-fAxkoou. KoHIeHTpanMOHHBIC TaIbBAHHYECKUC
3JIEMEHTHI.

3. Pacuer DJIC u A G ranpBaHUYECKUX IICMECHTOB.

4. OdopmiieHne oT4eTa U COCTaBIICHUE BHIBOOB.

KommniexkcHblie coeqnHeHHs

CrpoeHune KOMIUIEKCHBIX coennHeHni. Kiaccndukanyss KOMIJIEKCHBIX COEMHEHUH.
XHUMHUUYECKast CBA3b B KOMIUIEKCHBIX COCIMHECHUSAX.

HomMmeHkitatypa KOMIUIEKCHBIX COEUHEHUN.

Jucconuanus KOMIIJIEKCHBIX COCIUHEHUN.

Pemenue 3anay.

OdopmiieHre oTyeTa U COCTaBICHUE BBIBOIOB.

POrOdDE

Konnonanbie pacTtBopbl

Kaxkne cucreMbl Ha3bIBatOTCS TUCIIEPCHBIMU.

Knaccudukanus AucnepcHbIX CUCTEM.

Komnonauelie pactBopsl. [lonyyenue, onTudeckue 1 3JIEKTPOKMHETHYECKUE CBOMCTBA.
CrpoeHue MULEIUIBL.

YeronunBOCTh IUCTIEPCHBIX cucTteM. Koarysmus.

[IpaBuiia koarymnsuuu.

OdopmieHne oT4yeTa U COCTaBJI€HNE BBIBOJIOB.

NoakowhE

7.3. MeToauyeckue MaTepuabl, onpeaessiloliie NPoUeAypPbl OLEHUBAHWSI 3HAHUI,
YMEHHUIi, HaBBIKOB W (MJIHM) ONBITA JAeATEJbHOCTH, XAPAKTEPU3YIOUIIUX JTaIbI
¢GopMupoBaHusi KOMIIETEHIM I

— Htorosas arrecTaiuus 10 AUCHUIIIIMHE ABJIACTCA MWHTCTPAJIBHBIM IMOKA3aTCJIEM KadcCTBa
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TEOPETUUECKUX U MPAKTUYECKUX 3HAHWU M HABBIKOB OOYYaIOLIUXCS MO TUCIUIUIMHE U CKIIAIbIBACTCS
U3 OLICHOK, ITOJIyUYEHHBIX B XOJ€ TEKYIIEH U IPOMEXYTOUHOM aTTECTALUH.

- Texymas arrectanust B CEMECTpe MPOBOAUTCA C IIeJIbl0 OOEeCHeueHUsi CBOEBPEMEHHOMN
0o0paTHOH CBsI3U, Ui KOPPEKIIUU 00yUeHUsl, aKTUBU3AIIUHA CAMOCTOSTENIbHOM paboThl 00Y4arOIIUXCS.
— [IpomexxyTounasi aTTecTalysl NpeAHAa3HayeHa Uil OOBEKTHBHOTO IMOJTBEPXKACHUS U
OLICHMBAHMSI TOCTUTHYTHIX PE3YIbTAaTOB 00YUEHHUS [1OCIIE 3aBEPIICHUS U3YUEHUSI TUCIUIUINHBI.

- Texyias aTTectanus OCyIIeCTBISETCS IBa pa3a B CEMECTP:

- koHTposibHast Touka Ne 1 (KT Ne 1) — BeIcTaBisieTcs B 3JIEKTPOHHYIO BEAOMOCTh HE IMO3/IHEE 8
Helenu ydeOHoro cemectpa. Bxirowaer B ceOs OIEHKY MEpPONPUATUN TEKYIIEro KOHTPOJIS
ayJIMTOPHOM U CAaMOCTOSITETLHOW pabOThl 00YUAIOIIETroCs MO pasjeiam/TeMaM y4eOHOW JUCIIMILTUHBI
¢ 1 mo 8 Henmemo yaeOHOTO cemecTpa.

- koHTposbHast Touka Ne 2 (KT Ne 2) — BbIcTaBiIsIeTCS B 3JIEKTPOHHYIO BEIOMOCTh HE Io3aHee 16
Helenu ydeOHOro ceMecTpa. Bxirodaer B ce0si OLGHKY MEPONPUATHH TEKYIIEro KOHTPOJIS
ayJIUTOPHOM U CaMOCTOSITENILHOM paboThl 0OyUaIOILIErocs Mo pasjaeiaam/TeMaM yueOHOW JUCIMILTUHBI
¢ 9 o 16 Hexenmo yaeOHOTO ceMecTpa.

- Hckmouenune: Tekymias arrectaiuss B 8 ceMecTpe o0O0yueHuss 1o 00pa3oBaTelbHBIM
mporpaMmaMm OakaliaBpuaTa, B KOTOPOM €IWHCTBeHHass KoHTponbHas Touka Ne 1 (KT Ne 1) —
BBICTABJIIETCSl B DJIEKTPOHHYIO BEJJOMOCTh HE IMO3AHEe 6 Hemenu ydeOHOro cemecTpa. Biirodaer B
ceOsl OLEHKY MEpONpUATUN TEKYIIEro KOHTPOJS AayAMTOPHOW W CaMOCTOSITEIbHOM paboThI
o0yyJaromerocs 1o paszjenam/TeMaM y4eOHOW AUCUUIUIMHEL ¢ 1 10 6 Heneno yueOHOro cemecTpa.

— Pe3ynbrarhl Tekylieil M MPOMEKYTOUYHON aTrTecTalud MOABOAATCA IO IIKane OaIbHO-
PEUTUHTOBOI CUCTEMBI.

JTan peiiTHHIOBOI cHcTEeMBI / Henens Baun
OueHo4yHoOe cpeacTBO Y Trm—— Maxcmys™*
Cemectp 1

Texymasi aTTecTanus 1-16 36 60
KontpoabHasi Touka Ne 1 1-8 18 30
Oyenounoe cpedcmeo Ne 3.1 8 9 15
Oyenounoe cpeocmeo Ne 4 1-8 9 15
KounrposbHas Touka No 2 9-16 18 30
Oyenounoe cpedcmeo Ne 3.2 16 3) 8
Oyenounoe cpedcmeo Ne 3.3 16 4 7
Oyenounoe cpeocmeo Ne 4 9-16 9 15
IIpomexyToUyHas aTTECTALMA - 24 40
3auer -

Oyenounoe cpedcmeo Ne 2 - 24 40
NUTOI'O no qucuuninye 60 100

Cemectp 2

Texymas arrecranus 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
Oyenounoe cpeocmeo Ne 4 1-8 9 15
KonrpoJsbHas Touka Ne 2 9-16 18 30
Oyenounoe cpedcmeo Ne 3.6 15 5 8
Oyenounoe cpeocmeo Ne 3.7 15 4 7
Oyenounoe cpeocmeo Ne 4 9-16 9 15
IIpomexyTouyHas aTTeCTALMSA - 24 40
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OK3aMeH -

Oyenounoe cpedocmeo Ne 1 - 24 40

HUTOI'O no aucuumivge 60 100

* - MUHHMaJIbHOE KOJMYECTBO OAJIOB 32 OIIEHOYHOE CPENICTBO — ATO KOJIMYECTBO OaioB, HabOpaHHOE
o0yJaromuMcsi, TPU KOTOPOM OIICHOYHOE CPEICTBO 3aCUMTHIBACTCS, B MPOTHBHOM Cllydae
06yqaloumﬁcs1 AOJDKCH JIMKBUIAUPOBATL MOABHUBIIYIOCA aKaACMUYCCKYIO 3aJO0JIZKCHHOCTD IO TeKymeﬁ
WIA TIPOMEKYTOYHOW arTecTanud. MUHUMAaIbHOE KOJMYECTBO OAUIOB 32 TEKYINYIO aTTECTaIUIo, B
T.4. OTACJIbHOE OIIEHOYHOE CPEJCTBO B €€ COCTaBE, U MPOMEKYTOUHYIO aTTecTanuio cocrasisier 60%
OT COOTBCTCTBYIOIINX MAKCUMAJIbHBIX 6aJIJIOB.

7.4. llkanaa ouneHkH 00pa3oBaTeJbHBIX 10CTHKEHUI

HroroBas aTrecTaius no AUCIUIUIMHE olnleHuBaeTcs o 100-0ayuibHOM mIKayie ¥ MpeACTaBiIseT
CyMMy OallJIoB, 3apa0OTaHHBIX CTYJSHTOM IIPU BBHIMOJHCHWHM 3aJlaHU B paMKax TEKylmed u
IIPOMEKYTOYHOM aTTECTALUN.

Cymma OneHka 1o 4-x 0ayuIbHOM IIKaje Onenka | TpeGoBaHMS K YPOBHIO OCBOCHUS
OaJUI0B ECTS y4eOHON JUCIUILTUHBI

OneHka «OTJIIMYHOY BBICTABIISAETCS
CTYZEHTY, €CII1 OH ITyOOKO U
IIPOYHO YCBOMJI IIPOIPAMMHBIN
MaTepual, NCYEPIbIBAOIIE,
II0CJIEI0BATENbHO, YETKO U
JIOTUYECKH CTPOMHO €ro MU3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C
IIPAKTUKOM, UCIIOJIB3YET B OTBETE
MaTepual MOHOTpapuIeCcKOn
JUTEPaTyphl

90-100 5- «omauunoy/ «3aumenoy A

85-89 B Or11eHKa «XOpOIIIO» BBICTABIISIETCS
CTYJEHTY, €CITU OH TBEPJIO 3HAET

4 - «xopowtor/ MaTepuai, rpaMOTHO U IO
«3aumeHoy CYIIECTBY U3JIaraeT ero, He
75-84 C JIOITyCKast CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC

70-74

65-69 D OueHka «y10BJIETBOPUTEIBHOY
BBICTABJISIETCS CTYJICHTY, €CIIA OH

UMEET 3HaHMS TOJIHKO OCHOBHOTO
MaTepHalia, HO He YCBOHII €To

3 - «y0osremseopumenvroy/ JieTaneu, T0mycKaeT HETOUYHOCTH,
60-64 «3aumeno» E HEJI0CTATOYHO MPaBUIIHHBIE
(hopMyIHUPOBKH, HAPYIIIEHUS
JIOTHYECKON TIOCTIEI0BATEIbHOCTH
B M3JIOKEHUHU TIPOTPAMMHOTO
MaTtepuana

OlneHKa «HEeyAOBJIETBOPUTEIHHO
BBICTABJISIETCA CTYAECHTY, KOTOPBIN
HE 3HaeT 3HAYUTEILHON YacTH

2 - «HEeY0081emEOPUMENLHOY/ = MPOTPAMMHOTO MaTepHaa,

«He 3a4MeHo» JIOMYCKAeT CYLIECTBEHHbIE
ommOku. Kak nmpaBuiio, oreHka
«HEYJOBJIETBOPUTEIHLHO» CTABUTCS
CTYJIGHTaM, KOTOpBIe HEC MOFYT

0-59
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MPOJIOJKUTH 00yueHue 06e3
JOITOJIHUTCIIBbHBIX 3QHSATUU 110
COOTBETCTBYIOIIEH TUCIUITIIMHE

8. IEPEYEHb OgHOBHOﬁ W JOMOJIHUTEJBbHOM YYEFHOM JINTEPATYPHI,
HEOBXOJIMMOMU JJIsA OCBOEHUA JUCHUIIVIMHBI

@) ocnogHas yuedHan numepamypa:

1.I'muaka HJL O6mas u Heopranudeckast 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., Mauyiaa A.A., JlapuueBa T.E., [lankoBa H.H., CoxonoBa
FO. /1. JlabopaTopHbIit MpakTUKYM 10 Kypcy «O6mas xumusi». — OouuHck: MATD.2005. - 60 c.
4.C.b. Bypyxun, O.A. AnanbeBa. Beegenue B anekrpoxumuio. OKUCIUTEILHO-BOCCTAHOBUTEIIbHbBIC
pEaKkIuu B BOJHBIX PAaCTBOpax 3JIEKTPOIUTOB: yuel. mocodue no kypcy "O6mas xumus" / - OOHUHCK:
NATD HUAY MUDU, 2011. - 104 c.

5. Tkaues, C. B. O6mas xumus : yuebHoe nocooue / C. B. Tkaues, B. B. Xpycranes. - MuHcK :
Beicmas mkoia, 2020. - 495 ¢. - URL : https://www.studentlibrary.ru/book/ISBN9789850632722.html

0) Oononnumenvhan yueonaa numepamypa:

1.Mauyaa A.A., AnanbeBa O.A., bypyxun C.b., Kosoastkubiii B.A., JlapuyeBaT.E., IlankoBa
H.H., CokonoBa 10.JI. COopHuk 3ana4 U ynpakHeHu#M 1o kypcy «OOmas M HeopraHuyeckas
xumusy. — O6auHCcK: UATD. 2002.- 124 c.

2.Mauyaa A.A., JlapuueBa T.E., [lankosa H.H., CoxosioBa ¥0./I. JlaGopaTopHblii IPaKTUKYM IO
Kypcy «O01mast u Heopranuyeckast xumus». — O6HuHCcK: UATI. 2004.- 44c.

3.Tyimmuka H.JL. 3agaun u ynpaxsaenus no odmei xumun. — JI.: Xumus,2011. -240 c.

4.KopoBun H.B. O6mas xumus. - u3n.2-e., uctp. u gom.- M.: Beicmas mkona, 2000. - 558 c..
S.Mudraxona, H. IIl. O6mas u Heoprauuueckas Xxumus. Teopust u mpakTHka : yaeoOHoe nocoodue /
H. II. Mudtaxosa, T. II. IletpoBa. -2-e u3z. , ucnp. u gon. - Kazans : KHUTY, 2019. - 336 c.
https://www.studentlibrary.ru/book/ISBN9785788226514.html

9. MEPEYEHB PECYPCOB MTH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXO/JUMbIX J1JISA
OCBOEHMUSA JUCIIAITJIMHBI

http://www.window.edu.ru/window/library ®enepanshsiii noprai. Poccuiickoe ooOpa3oBanue.
http://www.cir.ru/index.jsp Yuusepcuterckas HHPOpMaLMOHHAs cuctema Poccu.
http://www.diss.rsl.ru  Poccuiickasi rocymapcTBeHHas OWOJIMOTEKa. OJEKTpOHHAs OMOIHOTEeKa
JIACCepTaLU.

http://www1.fips.ru MudopmanuonHusie pecypcbl PocriaTeHTa.

http://www.studentlibrary.ru 9bC «Koncynbrant CTyneHra

10. METOJUYECKHUE YKA3AHUSI JIVIS1 OBYUAIOIUXCSI IO OCBOEHUIO
JTUCHUTJINHBI

OcBoeHue MPOrpaMMbl TUCIUTLTHHBI « X UM TPEAyCMaTPHBACT:

nexiuu (32 yaca), ceMuHapckue 3aHsaTus (32 yaca), mabopatopHsie paboThl (32 yaca), TeKYyIIHiA
KOHTPOJIb B BHJIE BBITIOJHEHHUSI KOHTPOJIBHBIX Pa0OT, 3aUT Ja00paTOPHBIX PadOT, MPOMEKYTOTHBIH
KOHTPOJIb - IK3aMEH.

| BH yueGHBIX | Opranuszauus 1esiTeILHOCTH CTY/IEHTA |
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3aHATHHI

Jlexkuus

CTyneHT JOHKEeH UMETh JISKIIMOHHYIO TeTpajib, T1e oopmiser
KOHCHEKT JieKnii. Hanmucanne KOHCIeKTa JEKIUi: KpaTKo,
CXEMAaTUYHO, TIOCTIEI0BATEIFHO (PUKCUPOBATH OCHOBHEIC ITOJIOKCHHS,
BBIBO/IBI, (DOPMYJIHUPOBKH, 0OOOIICHHS; TOMEYATh BaXKHBIC MBICIIH,
BBIICJIATH KJIIOUYEBBIE CJIOBA, TEPMUHBL. [[poBepka TepMUHOB,
MOHSATHI C TOMOIIBIO SHIIUKIIONEINA, CIOBAPEN, CIIPABOYHUKOB C
BBINMCBIBAHUEM TOJIKOBaHHM B TeTpalpb. KOHCIIEKT JIeKumii
HE0OXOAMMO MPOpadOTaTh MEPE]T CIACAYIONMIEH JICKIIUEH, TOCTAaBUB
BOIIPOCHI TaM, I'JIe BCTPEYAIOTCs HEMOHATHBIE MecTa. OTBETHI HA 3TU
BOIIPOCHI CJIEAYET HANTH B PEKOMEHJOBAHHOM JINTEPATYPE WU
BBISICHUTH Ha KOHCYJIbTAIIUU Yy nipenoaaBatelis. KoncnekT nexuuii
HEO0OXOMMO JIOTIOJIHATHh BCTAaBKaMH, OCOOCHHO I10 BOTIPOCaM,
BBIHECEHHBIM Ha CAMOCTOSITEIIbHOE U3yUYCHHE.

10 MTOATOTOBKE K MPAKTUYECKUM 3aHATHSIM

0O003HaYUTH BOMPOCH], TEPMUHBI, MAaTEpUa, KOTOPBI BHI3HIBACT
TPYIHOCTH, IOMETUTH U MOIBITATHCS HAUTU OTBET B PEKOMEHAYEMOM
mutepatype. Eciim caMocTosTenbHO He yaaeTcs pa3oopaThes B
MaTepuaie, Heo0XoIuMo chopMyIHpPOBATH BOMIPOC U 33]aTh
MIPEMNO0/IaBaTEII0 Ha KOHCYJIbTAIlMU, TPAKTUYECKOM 3aHSITHH.

IIpakTH4yeckue
3aHATHSA

CeMuHapcKue 3aHATUS TIPU3BAHBl HAYUUTh CTYICHTA
CaMOCTOSITENIbHO Y KPUTUYECKHU MOJXOAUTH K U3y4aeMOMY
MaTepuaiy, pa3douparbcs B mpoOIEMHBIX BOMPOCcax PU3NIECKOU
XUMHH, CTIOCOOCTBOBATh OOPETEHUIO HABBIKOB aHAIN3a TEKCTOB
HMCTOYHUKOB MH(POPMAINH, PEIICHUIO TUIIOBBIX 33/1a4 (PU3UUYECKOM
XUMUU

[Ipu noAroTOBKE K MPAKTUYECKUM 3aHATHUIM CTYIAEHT JAOJIKEH
03HAKOMUTBCS C TEMOM 3aHSATHSL, IPOPAOOTATh COOTBETCTBYIOILIMIMA
JICKIIMOHHBIN MaTepual U MaTepual B yueOHOU JuTepaType.
CdhopmynupoBats mpoOIEeMHBIE TSI BOCIIPUSTHS BOTIPOCHI C IIEITTBIO
ux o0CyX/1eHus B popMaTe CEMUHAPCKOTO 3aHATHUS. 3aHATUS
IPOBOASATCS B (pOpMe aKTUBHOU pabOTHI CTYACHUYECKOM TPYIIIBI 1101
KOHTPOJIEM U PYKOBOJICTBOM IPENOAABATES.

Kpome 3Toro Heo6X0AMMO pelIuTh JOMAIIHUE 337a4H, 3aJaHHbIE HA
MpeAbLIYyIEeM 3aHATUU. JJI1 yCIEIHOro pelieHus JOMAIIHUX 3a/1a4
HE00X0IUMO MTPOCMOTPETH 3aIllMCU PEUICHUH 3a/1a4, BHIIOJHEHHBIX B
ayIUTOPHH.

[Ipuctymnas x pemeHuro JIF000H 3a/1auu, CIEAYET BHITIOIHATD
ompeieJIeHHbIE MpaBuiia: BHUMATEIbHO NPOYUTATh YCIOBHUE 3aJaUH.
Pemenue 3amau pekoMeHayeTcs MPOBOAUTH B OOIIEM BHU/IE.
Boruncnstores, kKak mpaBuiio, TOJIBKO T€ BEIMUUHBI, KOTOPBIE
TpeOyroTCs 1711 OTBETA Ha BoIpoc 3a1auu. [Ipexae ueM noacTaBisTh
JTaHHbIE B PacyeTHYIO0 (hopMyny HEOOXO0AUMO MTPOBEPUTH
pa3MepHOCTh BBIYUCIISIEMON BelMUUuHBL. Eciin pasmepHOCTD
BBIYHCIISIEMON BEJIMYMHBI IPABUIIbHAS — MOYXKHO MPOBOAUTH
BBIUMCJICHUS, €CIIM HET - caeayeT HailTu omnOku. [locne nmposeneHus
BBIYUCIICHUH HEOOXO0AUMO OLIEHUTh Pa3yMHOCTh TOJTYYEHHOTO
pe3ynbTaTa (3HaueHUue CKOPOCTH JBUKEHHUS Teja OJIU3KOH K
CKOPOCTH CBETA B BAKYyME — HEPa3yMHO, HEPa3yMHO OTPULIATEIIbHOE
3HaYCHHE a0COIFOTHOM TeMIlepaTyphl U Tak faiee). Eciu momyuen
HEpa3yMHBIH pe3yabTaT, HE0OX0IMMO MPOBEPUTH MTPABUIBLHOCTD
BblurciaeHui. Eciu BbrunciaeHus npaBuibHbIe, CleAyeT UCKaTh
omnOku B pemieHuu. [Ipu 3anucu perieHus 3a1a4u He0OX0AUMO
JIeNaTh NosICHeHUsl. B KoHIIe peneHus 10JKeH ObITh 3aliCaH OTBET

26



Ha BOIIPOC 3aJ1a4u.

CamMocTosTeJILHAS
padora

Kaxaplil CTyJEHT JOJIKEH MHIMBUYalbHO TOTOBUTHCS 110 TEMAM
JVCLUUIIIIMHBL, YATAasl KOHCIIEKTHI JIEKIIUI U PEKOMEH1YEM YO
mureparypy. CamocrosdrenbHas padoTa MO3BOJISET CTYICHTY B
CIIOKOMHOI 00CTaHOBKE MOAYMaTh, pa300paThcs ¢ UHPOpMaIHei mo
TeMe, MPU HEOOXOMMOCTH OOPATUTHCS K CITPABOYHOM JTUTEpaATypeE.
BHuMmaTenbHOE YTEHUE U IOBTOPEHUE TPOUYNTAHHOTO TIOMOTaET B
II0JIHOM 00bEME YCBOUTH COJEPKAHUE TEMBI, CTPYKTYPUPOBATh
3HaAHMUS.

YroOsl conepxarenbHas HHPOPMALUS O AUCHUTITHHE
3alOMUHANIaCh HAI0T0, [IeJIecoo0pa3Ho U3ydyaTh €€ MO3TAIHO - MO
TE€MaM M B CTPOT'OM [10CIIEJ0BATEIbHOCTH, IIOCKOJIBbKY ITOCIIEYIOIINE
TEMBI, KaK IPaBUJIO, ONIMPAOTCS Ha npeapiaymue. MIMeHHo nosromy
OoJbIIast YacTh CAMOCTOSTENILHON PaOOTHI PEATOIaraeT
MOATOTOBKY K CEMUHAPCKUM 3aHATHUSIM, BBIIIOJTHEHUS
PEKOMEHI0BAaHHBIX JJISl PELIEHMS 3a/1a4, [IOATOTOBKY K
KOJUIOKBUYMaM, BBIIIOJHEHHUIO U 3aIIUTE UHAUBUAYaIbHOTO
JIOMAIITHET0 3aJaHusl, a TAKXKe MOATOTOBKY K J1a00paTOpHbBIM
pabotam. /Iy yCHemHOTo BRIMOJIHEHUS ITHX 33]1a4 KaXKIbIA CTYJECHT
UMeeT BO3MOXXHOCTb IOJIb30BAThCS pa3pabOTaHHBIM Ha Kadenpe
METOJIUYECKIM 00ECIIeYeHUEM.

[InanupoBaHNe BpeMEHU Ha CaMOCTOSTENbHYIO paboTy,
HEO0OXOIUMOT0 Ha U3y4YEeHHE HACTOALICH TUCIUIUIUHEI, CTYIEHTaM
Jy4llle BCEro OCYIIECTBIIATh HA BECh CEMECTP, IIPeAycMaTpuBas Ipu
3TOM pEryJsipHOE MOBTOPEHUE IPONUJIEHHOTr0 MaTepuana. Marepuai,
3aKOHCTIEKTUPOBAHHBIN Ha JICKIHAX, HEOOXOAUMO PETYIISPHO
JIOTIOJIHATH CBEICHUSIMU U3 JTUTEPATYPHBIX UCTOUHUKOB,
NPECTaBICHHBIX B pabovell mporpaMMe AUCHUILTUHBL. 1o Kakaon
U3 TEM JJISl CAMOCTOSITENILHOTO U3y4YEeHHsI, IPUBEACHHBIX B paboyeit
IporpaMMe AUCLUHUILINHBL, CIEAYET CHavana NpoyuTaTh
PEKOMEHI0BaHHYIO JIUTEPATypy U, IpU HEOOXOIUMOCTH, COCTaBUTh
KPAaTKHU KOHCIIEKT OCHOBHBIX MOJIOKEHUM, TEPMUHOB, CBEACHU,
TpeOYIOLINX 3alIOMUHAHUS U SIBJISIOIINXCS OCHOBOIOJIAraroiMu B
ATON TEME U JUIsl OCBOCHHUSI MTOCIIEAYIOIINX pa3ienoB Kypea. s
pacIIMpeHysl 3HaHUM 110 TUCUUIUIMHE PEKOMEHYETCs NCII0JIb30BaTh
NuTepHeT-pecypcesl.

ITpu camocTosTENEHON PabOTe pEKOMEHYETCSI KOHCIIEKTHPOBATh
n3y4yaeMblil (mpopadaTeiBaeMblil) MaTepran. KoHCTIEKT MOXET ObITh
OIOPHBIM, COAEPKATh JIUIIb OCHOBHBIE KIIFOUEBBIE IO3ULUH, HO IIPU
3TOM JOCTAaTOYHBIM JUIs ITOJIHOTO OTBETa Mo Bompocy. KoHcnekT
MOXeET OBITh MOAPOOHBIM. OObEM KOHCIIEKTa ONPEENAeTCs CaMUM
CTYJCHTOM.

B nporecce paboTsl ¢ yueOHOH/HayIHOM IUTEPaTypOl CTYIACHTY
PEKOMEHIYETCSI IENATh 3alIMCH 10 X0y YTEHHSI B BUJIE€ ITPOCTOTO
WM pa3BEpHYTOTO IJIaHA, COCTABIIATH T€3UCHI, TOTOBUTH AHHOTAI[UHI
IpOYUTaHHOTO. Hamnune Takux KOHCIIEKTOB MOTYT J1aTh
JIOTIOJTHUTEIIbHBIE OAJlIbl 32 aKTUBHOCT.

JlaboparopHas
padora

[ToaroToBka k 1abopaTopHOi paboTe BKIIOYAET B ceOst paboTy ¢
KOHCIIEKTOM JICKIIH, PEKOMEHIyeMO! JTUTEePaTypOld, MOATOTOBKY
OTBETOB K KOHTPOJIbHBIM BOIIPOCAM JUIS JOIMYCKa K BBITIOJTHEHUIO
n1abopaTopHOil paboThI, peleHne 3aay.

JlaGopaTopHBIE 3aHATHUS MPOBOASTCS B CIICITUATN3UPOBAHHBIX
nabopaTopusx ¢axyabTeTa.

[Tpexie yeM HayaTh 3aHATHUS B TAHHOH JJAOOPATOPUH CTYJCHT
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3HAKOMUTCS C MPaBUIIAMH TEXHUKHU O€30MaCHOCTH, O YEM
pacrucsiBaeTcs B xKypHaie. B maboparopusx kadenpsl 3anpemaeTcs
HaxOJUTHCS B BEpXHEH oaexie. Ha pabodyem cTose J0KHO
HAXOJUTHCS TOJIBKO HE0OX0aMMOe 000pyI0BaHKE U TPHOOPHI IS
3anucel U pacyeToB. 3ampeniaeTcs Ki1acTb Ha pabounil CTOJ CYMKH,
MaKeTHl, ANKH U APYrHe MOCTOPOHHUE npeaMeTsl. CTyAeHT
MPUCTYNAET K BBIIOJHEHUIO J1a00paTOpHOM pabOThI TOJIBKO MOCIE
O3HAKOMJICHHUSI C ONIMCaHUEeM PabOThI U TIOJATOTOBKHU K HEM.
3anpemaercs BKIOYATh Kakue-1uo0 mprudopsl niu 6e3
IpeBapUTEIbHON IPOBEPKH UX MPEIOIaBaTeNIeM Uil Ja00paHTOM.
[Tocne okoH4yaHus pabOTHI CTYIEHT JAOJDKEH CAaTh J1a00paHTy
BBIJIAHHBIC IPUHAICKHOCTH, IPUBECTH B MOPSI0K paboyee MecTo,
MOJIYYUTh OTMETKY B JKYpHAJi€ O BBIMOJIHEHUH pabOThl, IPEIbsIBUB
JUISL 3TOTO TOJTY4YEHHBIE PE3YJIbTAThl IPENOAaBATENIO.

He nauunaiiTe BbIIIOJIHEHUE OIBITA [TOKA HE YSICHUTE ce0e
IIOJIHOCTBIO €T0 11€JIb, METOJ1 U HE COCTaBUTE ILJIaH MPOBEACHUS
ombiTa. Tak Kak BpeMsl MPOBEICHHUS OTbITA OTPAHUYCHO YYEOHBIMU
JacaM¥, OTBEJICHHBIMH Ha HETO, TO BCIO MIOATOTOBKY HEOOXOANMO
MIPOBECTU CAMOCTOSITENILHO JI0 3aHSATHI.

J1J1 IOATOTOBKY K OIIBITY:

1. I[TpoutHTte pykoBOACTBO K paboTe. BrisicHuTE B mpoiiecce YTeHuUs,
a B cIy4ae He0OX0IMMOCTH Ha KOHCYJIbTAIMH C TIPETIOAaBaTeNIEM,
KaKhe 3aKOHOMEPHOCTH JIe)KaT B OCHOBE PacueTHBIX (GopMyIl.
O3HAaKOMBTECH CO CIIUCKOM PEKOMEHOBAHHOM JINTEPATYPHI.

2. CaMOCTOSATEIBHO UJIH C TOMOUIBIO YYEOHBIX TOCOOMIT BBIBEIUTE
(GopMyJibl, KOTOpPBIE UCIIOJIB3YIOTCS B padoTe.

3. Eme pa3 mpodtuTe pyKOBOJICTBO, HO TEIIEPh B TAOOPATOPHH, UMEs
nepes raa3aMu yCTaHOBKY IS MpoBeAeHUs onbiTa. [Ipu aToM
ySICHUTE ceOe, Kak B 0COOCHHOCTSIX KOHCTPYKIIMH YCTAHOBKH
o0ecrieunBaeTcs BHIIIOJHEHUE YCIOBUHN, B KOTOPBIX CIIPABEIJINBbI
3aKOHBI U (POPMYIIBI, UCTIONb3yEMBbIE B 33/1a4€.

4. PazGeputech B MPUHIMMIAX pabOThl U3MEPUTEIBHBIX TPUOOPOB, C
KOTOPBIMU HUMEETE JEJ0 B MEPBBIN pas.

5. Pa36epurech B TpeOOBaHMAX, KOTOPBIE HAJI0 MPEIbSIBUTD K
HACTpOMKe MPUOOPOB M YCTAHOBKE B IIEJIOM, YTOOBI 00ECTICUUTD
HAWIYYIIUE Pe3yIbTaThl OMBITA.

KaxnpiM cTyZIeHTOM JoJKHA OBITh 3aBeJIeHa CTIeMalbHas TETPaIb
JUIS BBITIOJIHEHUS! Ta00paTOPHBIX pabOT, B KOTOPYIO IPU MOATOTOBKE
3aHOCATCS] KPaTKHUE CBEJICHUS U3 TEOPHH, CXeMa OMbITa U T.1., a B
JaNbHEeHIIeM MoJTyuyeHHbIe pe3ybTaThl U3MEPEHUH, UX 00paboTKa U
KOHEUHBIH pe3ynbTat. J{Jis 3anucu pe3ylibTaToB U3MEPEHUS TOJIKHBI
OBITH 3apaHee MOATrOTOBJIEHBI TaOIMIIbI, BKIIOYAIOIINE KaK CaMU
M3MEPEHUs], TaK U UX ITOTPEITHOCTH.

K crnenyromemy 3aHSTHIO CTYACHT TOTOBUT OUYEpeIHYIO padoTy U
NPEIBSBISIET OTYET O paboTe, BHITOJHEHHON Ha TPEABIIYIIEM
3aHATHH. PaboTa cuuTaeTcs OKOHYATENbHO CAaHHOM Mocie 3aluThl
otyeta. CTyAeHT qojikeH 0OpPMUTh OTUET 10 MpuiiaraeMoi popme:
OTueTa 1o BHINOJIHEHHOU J1a00paToOpHOii paboTe B KauecTBe
00s3aTeNbHBIX BKIIIOYAET B ce0sl CIEAYIOLIUE pa3Ieibl:

1. Ha3Banue paboThI.

2. Illens paboThl, 00OpyAOBaHUE.

3. Kparkue cBeneHUs U3 TEOPHH, CXeMa YCTAHOBKM M OCHOBHBIE
pabouune GopMyIIbI.

4. Kpatkoe onucanue xo/1a paboThl.
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5. Pe3ynbrarhl u3MepeHuid, MpeICTaBICHHBIC B BUIE TaOIUI] U
rpauKoB.

6. Pacuer nckoMol BETMYMHBI U €€ 3HAUYCHHUE.

7. Pacuer ominOKy n3MepeHusl.

8. OKOHYATEIbHBIN PE3YJIbTAT, MOJYYSHHBIN MOCIIE OKPYTIIEHUS, C
yKa3zaHHeM aOCOJIIOTHOW U OTHOCUTEIHLHON OIMIMOOK U3MEPEHHUS.

9. BbIBO1bI, 3aKJIIOUYE€HHE O JOCTUKEHUH 11€ITH, IOCTABJICHHOMN
JIAHHOM pabOoTOM, C aHATM30M MOJIYYEHHOT'O pe3yJsIbTaTa.

[Tpu npomycke 3aHATUS AaHHAs JabopaTopHas paboTa BBITOJIHAETCS
B 4achl CAMOIIO/ITOTOBKHU K CIIEAYIOLIEMY 3aHATHIO 10 COINIACOBAHUIO
U gonycky npenogasarens. [lo okoHuanuto paboThl 1a00OpaHT Aeaet
OTMETKY B TETPaJH CTYICHTa C 0053aTEIbHBIM yKa3aHUEM (paMIIuN
CTyJICHTa, Ha3BaHUsI paOOThL, AATHI €€ BBHIIIOJHEHUS U CTABUT CBOIO
MO/MHKCH.

JlaboparopHble 3aHATHS MPOBOJATCS UHAUBUYaTbHO. CTYAEHT
MOJIy4aeT J0MYCK Ha J1ab0opaTOpHYIO paboTy NPy HATMYUU
KOHCIIEKTa M YCTHBIX OTBETOB Ha BOMPOCHI IIpenoaBaTens. Tekymui
KOHTPOJIb 3HAaHUH OCYIIECTBIISETCS IO CUCTEME «3aYTEHO — HE
3aYTCHOY.

JlaboparopHble 3aHATHS MPOBOJATCS IO pa3fiesiaM Kypca COrIacHO
KaJleHJAapHOMY Miany. B Hauane cemecTpa npernoaaBaresib MPOBOIUT
MOIPOOHBIN Pa300p HEKOTOPHIX U3 BBITIOIHAEMBIX padOT, YTOOBI
MOJATOTOBUTH CTY/ICHTA K UX BBIMONHEHUIO. [Ipu moaroroBke K
nmabopaTopHBIM paboTaM 1eecoo0pa3Ho 32 HECKOJIBKO JTHEH 10
3aHATHUSA BHUMATENbHO 1-2 paza mpovYUTaTh HY>KHYIO TEMY,
pa3o00paThCsi CO BCEMU TEOPETUUYECKUMU TIOJIOKEHUSAMU U
MPEACTOAIINM SKCIIEPUMEHTOM. ECiii BO3HUKIIM TPYTHOCTH,
00paTUThCS 3a MOMOIIBIO K YUeOHOM, CIIPaBOYHOM JIUTEPAType U K
MPEIo/IaBaTeNo 3a KOHCYIbTaluel. 3a IeHb 710 JTabopaToOpHOU
paboThl HEOOXOIUMO U3YUUTh METOAMYECKUE YKa3aHUs K
BBITNIOJTHEHHIO JIAOOPATOPHBIX pabOT M COCTABUTh KOHCIIEKT.

IloaroroBka K Bormpocsl k 3k3aMeHYy BBIAAKOTCS CTYI€HTaM B 3JIEKTPOHHOM U
JK3aMeHy (3a4ery) pacrie4yaTaHHOM BHUJE B Hadalle ceMectpa. [Ioaroroska k sk3aMeHy
TpeOyeT THIaTeIbHOE U3YyUEHNE MaTepUaa o TeME WK OJIOKY TeM,
AKLICHTUPOBAHKUE HA OIIPEIEICHUSAX, TEPMHUHAX, COEPKAHUU
noHsTuil. [Ipy moAroToBke K 3K3aMeHy HE00X0IUMO
OPUEHTHPOBATHCS HA KOHCHEKTHI JIEKIIUH, OTYETHI 0 JJaOOPaTOPHBIM
paboTam, puMepbl BHIIIOJIHEHUS 3aJaHUI, pacCMaTpUBAaEMBbIX Ha
3aHATHAX, PEKOMEHAYEMYIO JIMTEPATYPy. DK3aMEH 0 TUCLUIUINHE
«Puznueckas XUMHs IPOBOJNUTCSA B YCTHOHM Qopme 1o paszzaenam,
U3y4a€MbIM B COOTBETCTBYIOILIEM CEMECTPE.

11. NIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOIUH, UCTTIOJIb3YEMBbIX ITPU
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLUECCA IO JUCIUIIJIMHE,
BKJUIIOYASA HEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (ITPU HEOBXOJANUMOCTH)

Hcnonp3oBanne HHPOPMAITMOHHBIX TEXHOJIOTHH MPH OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIecca 1o
JUCLUIUIMHE OCYILIECTBISETCS B COOTBETCTBMM C YTBEp)KICHHBIM IlosokeHneM 00 DieKTpOHHOM
uH(popMalnoHHO-00pa3oBarenbHO cpene UATO HUAY MUDU.

OnexkTpoHHas cucreMa ynpasieHus oOyuenuem (LMS) wucmomedyercs Ais  pealu3anuu
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00pa30oBaTeNbHBIX MPOTPAaMM TPH OYHOM, IJUCTAHIIMOHHOM M CMEIICHHOM pEKUME OOydeHHsI.
Cucrema peanu3yer CIeIyIOIIHe OCHOBHBIE (DYHKITHH:

1) Co3naHue u yrpaBiieHUE KIIACCaMH,

2) Co3aaHue Kypcos,

3) Opranu3anys 3aicH y4yaiuxcs Ha Kype,

4) [IpenocraBienue qocTymna K y4eOHbIM MaTepHrajam Ui yJaluxcs,

5) [TyGnukarus 3a1anuii 1711 y4€HUKOB,

6) OneHka 3ajaHUi y9anmxcsi, MPOBEICHUE TECTOB M OTCIICKUBAHUE TIPOTpecca 00yICHHsS,
7) OpraHu3anysi B3auMOJICHCTBUS Y9aCTHUKOB 00pa30BaTEbHOTO MpoIiecca.

Cucrema HHTErpupyerTcst C JIONOJHUTEIBHBIMU CEpBUCAMM, OOECHEeUUBAIOIIMMU BO3MOXKHOCTb
UCTIOJIb30BAaHUSl TaKMX (YHKUMH Kak pabouymil KajleHIapb, BUACO CBs3b, MHOTOIOJIB30BATEIILCKOE
pellaKTUPOBaHHUE JTOKYMEHTOB, CO3/1aHue (OpM ONPOCHUKOB, UHTEPAKTUBHAS JOCKA JUIsl PUCOBAHMUSL.
ABTOpH3aIMs 0JIb30BATENEH B CUCTEME OCYLIECTBIISIETCS TOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

11.1. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOT Wit

[lpu ocyimecTBiieHUH 00pa30BATEIBHOIO Mpolecca IO JUCIHUILIMHE HCHOJIb3YIHOTCS
crenyromue nHHOPMaIMOHHBIE TEXHOJIOTHU:

— TPOBEICHHE JICKIIMI C UCIIOJIB30BAHUEM CIIAMI-TIPE3CHTAIIHIA;

—  HCIIOJIb30BaHKHE 00yYaroIIUX BUICO(DUIBMOB,;

— UCHOJB30BaHUE TEKCTOBOTO penakropa Microsoft Word;

— HCIIOJb30BaHME TaOIMYHOTO peaakTopa Microsoft Excel;

— HCIOJIb30BaHKE TeKCTOBOro penaktopa NoteBook (biokHor);

— OpraHu3anus B3auMOJCHCTBHS C OOYYAIOIUMHKCS TMOCPEICTBOM JJIEKTPOHHOW IOYTHI U

SUOC.

11.2. IlepeyeHb NPOrpaMMHOI0 o0ecriedeHusl

1. TexcroBsiii pegakrop Microsoft Word;

2. Tabnuunblit penakrop Microsoft Excel;

3. PengaxTop npe3zenrauuit Microsoft PowerPoint;

4. TexctoBslii penaktop NoteBook (bnoknoT);

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

11.3. IlepeyeHb UH(POPMANUMOHHBIX CIPABOYHBIX CUCTEM

JlocTyn K 3J€KTPOHHBIM OMOIMOTEYHBIM pecypcaM U 3JEeKTPOHHON OMONIMOTEYHOH cucTeMe
(OBC) ocymecTBisieTcsl MOCPEACTBOM CIELUANBHBIX pa3/ienoB Ha oduuuansHoM caiite UATD HUAY
MU®U. ObecnieueH T0CTyM K IEKTPOHHBIM Katanmoram ouobnuorekun UATD HUAY MUOU, a taxxe
JIEKTPOHHBIM 00pazoBarenbHbIM pecypcaM (OMOC), chopMupoBaHHBIM Ha OCHOBAHUHU MPSMBIX
JIOTOBOPOB € MpaBooOIaAaTeasiMi y4eOHOM M y4yeOHO-METOJMYECKOW JUTEepaTyphbl, METOJUYECKHX
O0COOHUI:

1) Nudopmanmonnsie pecypcesl Cetun Koncynmerant Ilmtoc, www.consultant.ru (ua$opmanus
HOPMAaTUBHO-NIPAaBOBOIO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEeKOMMYHUKALMOHHBIX TEXHOJIOTHH);

2) DeKTpOHHO-0MOIMOTEeYHAS cucrema HUAY MHUOU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narensctBa Jlanby, https://e.lanbook.com/;

4) DnexTpoHHO-0nbnnoreuHas cucreMa BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «OneKkTpoHHO-0uOmMoTeyHas cucreMma elibrary» (9BC elibrary);

6) basosas Bepcust 9bC [PRbooks, www.iprbooks.ru;

7) baswl qanHbIX «OnekTpoHHas 6ubiaroTeka Texundeckoro BY3a» www.studentlibrary.ru;
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8) DneKTpoHHO-OnbMroTeuHas cucrema «AnOykc.py/ibooks.ruy,
9) http://ibooks.ru/home.php?routine=bookshelf 5
10)  Dnekrponno-6ubmmoreunas cucrema «IbC FOPAUTY», http://urait.ru/.

12. OIMUCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOEXOJIUMOM 1]
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCHUIIJIMHE

JlaGopaTopust oomeii xumun (Ne 613-615)
AymuTopus Ui IpoBeIeHus T1abopaTOPHBIX padoT
Hocka niig Hanucanust MesioMm — 1 1iT.
MPOSKIIMOHHBIN YKPaH, HOYTOYK, aKyCTHUECKast CUCTEMA,

CXCMBI U Ta6J'II/IHBI,

aHAJIN3aTOP MHOTOKAaHAJIbHBIA AHMOH 4151 1 wiT. ;
Becbl ACCULAR ALC-210 aHanutuyeckue — 2 IIT.,
Bechl aHasiTHdeckue BJIP—2 mir.
BBITSDKHBIC mKade! [1IB — 2 mT. ;
MUUTHBOJIBTMETP pH-MmeTp — 1 mT.;
Bechl aHanmuTnueckue RV-214 — 1 mr.;
Ha0OPbI XUMHYECKOU MOCY/IbI,
nabopaTopHas Me0esb, CTOJIbI Ha 2 pabodynx Mecta — 121IT., ¢ BOJONOIBEICHUEM.

13. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

13.1. Ilepeyenr o00pa3oBaTeJbLHBIX

TEeXHOJIOTHIA,

06pa3OBaTean0r0 nmpouecca mo TMCUIJIMHE

HCIIOJB3YEMBIX IIPH OCYIIECTBJICHHU

Ne HauMmenoBanue
NI | TeMbl JACHUAMINHBI

Bun 3ansaruit

KoaunuyecTBO
aK. 4.

HauMeHoBanue aKTHBHBIX U
HHTEPAKTUBHBIX (p)OPM NpoBeIeHH s
3aHATHH

OCHOBHBIC TOHSATHUS B

HN3YUYCHUC W  3aKpCIICHUE HOBOI'O
Marcpuajia Ha HHTCpaKTHBHOﬁ JICKIIMH

1 MU JEeKIus 1 (mexuus-Oecena, JEKIUs ¢ pa3zdopom
KOHKPETHBIX CHTYAaI[Hil)
U3y4YeHHE U 3aKpeIUieHHe HOBOTO
MaTepuajga Ha WHTEPAKTHBHOW JICKIIUU
DIIEKTPOHHOE JEKIUs ¢ pa3dopoM  KOHKPETHBIX
2 P JIEKIASA 1 (nexu P p P

CTPOCHUE aTOMa

CUTYallH, JIEKINS c 3apaHee
3arIaHUPOBAHHBIMU OIIMOKAMHU )

31




W3y4yeHWe W 3aKperyieHue HOBOTO
MaTepuana Ha WHTEPAKTHBHOU JIEKIIUU
JIeKuug-0ecena JIEKOus ¢ pa3zdopom
XHUMHYIECKOe ( . P P
3 JIEKIUS 1 KOHKPETHBIX CHUTYalli, JIeKIHus ¢
paBHOBeECHE
3apaHee 3aIIaHMPOBAHHBIMU
OITMOKAMMU )

PacTtBOpBI
U3y4€HHE U 3aKpeIUIeHHEe HOBOTO

MaTepuana Ha WHTEPAKTHBHOU JIEKIIUU
(ekmus-Oecena, JeKIuUs ¢ pazdbopom
4 JEKIUSA 1 KOHKPETHBIX CUTYyallud, JEKUUS C
3apaHee 3aIUTAaHMPOBAHHBIMU
OITMOKAMMU )

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE
peaKIuu

U3y4eHHE W 3aKpeIUICHHE HOBOTO
Marepuaja Ha WHTEPAKTUBHOM JICKIIUU
(rexknmsi-Oecena, JeKusi ¢ pa3zdopom
5 TCKIHSI 1 KOHKPETHBIX ~ CUTYaIlMi, JICKIHS C
3apaHee 3arIaHUPOBAHHBIMH
OIMOKaMM)

XuMuyeckas

HN3YUYCHUC W  3aKpCIJICHUE HOBOI'O
TCpMOAUMHAMHKA

MaTepuaia Ha WHTCPAKTHBHOU JICKIIUU
(mekmus-6ecena, JeKIus ¢ pazdbopom
6 JICKISI 1 KOHKPETHBIX ~CHTYallMid, JEKIUs C
3apaHee 3arIaHuPOBAHHBIMU
OLIMOKaMu)

DNEKTPOXUMUS
W3ydeHHe W 3aKperyieHHe HOBOTO

MaTepuana Ha UHTEPaKTHUBHOU JEKIIUU
(mexmus-Oecena, JEKIUIA — TUCKYCCHUS,
7 JeKIus 1 JeKIMst ¢ pa3dopoM  KOHKPETHBIX
CUTYalH, JIEKIUS c 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaAMHU )

13.2. @opmuvr opeanuzayuu camocmoamensvnol pabomol odyuarouwuxca (memovl, 6bIHOCUMBLE 014
CAMOCMOAMENbHO20 U3YUEHUA; BONPOCHL  OlA  CAMOKOHMPONA; HMUNOGble 3A0AHUA  O/A
camonpoeepku

CamocrosiTenpHas padoTa CTYACHTOB - CIIOCOO aKTUBHOTO, IIEJICHANPABIEHHOTO MPHOOpETEHUS
CTYJIEHTOM HOBBIX JUIsl HErO 3HAHUN M yMEHUU 0€3 HEMOCPEICTBEHHOI'O y4acTHs B 3TOM IpoIiecce
MpEIoaBaTeNei.

KoHTponb camocTosTenbHOM paboThl M OIICHKA €€ PEe3yNIbTaTOB OpraHU3yeTcs KaK eIHHCTBO
IBYyX (opm:

° CaMOKOHTPOJIb U CAMOOIICHKA CTY/ICHTA;
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o KOHTPOJIb M OIIEHKA CO CTOPOHBI TPEToaBareiel, 5K3aMeHaIMOHHBIX KOMUCCHI.
CamocrosiTenpHas padoTa CTYJIGHTOB KOHTPOJIUPYETCS IO TEMaM, KOTOphIe B Ha4aje ceMecTpa
MpeaaraTes Uit yIayOJIeHHOTO CaMOCTOSTEIbHOTO U3YUeHUSI.
OCHOBHBIMU (hOpMaMU KOHTPOJISI CAMOCTOSITEIIbHOM paOOTHI CTYIEHTOB SIBJISIFOTCS:
1.KonTpons 3HaHM#i npenoaBaTeneM Ipu A0MyCKe CTYACHTA K TJaOopaTOpHBIM paboTaMm, 3aluTe
J1abOpaTOPHBIX padoT.
Ha camocrosTensHOe H3YyYCHHE CTYICHTAM BBIHOCSITCS CIEAYIONINE TEMBbI:
1. OcHOBHBIE KJTaCChI HEOPTAHUYECKUX COCTMHCHUH;
2. Kopposwus. DinekrpoxumMudeckasi KOpposHsl.
3. JKectkocTh BoJbI. THITBI 5KECTKOCTH, METOJIbI YCTPAHEHUS J)KECTKOCTH.

13.3. KpaTkuii TepMHHOJIOTHYECKHUIi CJIOBapb

ABoraapo 4uciio (Win nmocTositHHas ABorajapo): Na= 6,02'1023‘IaCTI/IH BelecTBa

AncopOnusi - KOHIEHTPUPOBAHHME KaKOro-THOO BEIIeCTBa Ha TOBEPXHOCTH pasnena (das.
Hampumep, KOHIIEHTpUPOBAHKE MOJICKYJI rasa (azcopbara) Ha TBEpAOH MOBEpXHOCTH (amcopoente). B
KaueCTBE aJICOPOCHTOB MCIIOIB3YIOT, KaK MPABUIIO, TIOPUCTHIE TEJla C CUIIBHO Pa3BUTOM MOBEPXHOCTHIO
(mpumep - aKTUBUPOBAHHBIA YTOJb). AJNCOPOIUS MOXKET OBbITh PE3yNbTaTOM JACUCTBUS TOJBKO
(GUBHYECKUX CHJI MEXAY 4YacTHUI[AMH BEIISCTBA, HO MOXET COMPOBOXKIATHCS H XHUMHUYCCKUM
B3aUMOJICHCTBUEM ajicopOaTa ¢ aicopOCHTOM (XeMOCOpOIIHs ).

AJUTOTpOTIHS - SIBJICHHE CYIIECTBOBAHUS XUMHUYECKOTO 3JICMEHTA B BUJIC IBYX HJIM HECKOJIBKUX
MPOCTBIX BEIIECTB, PA3IMYHBIX MO CTPOCHUIO M CBOMCTBAM. DTH MPOCTHIE BEUIECTBA, Pa3IMYHbIEC IO
CTPOCHUIO W  CBOWCTBaM, HA3bIBAIOTCS  AUIOTPONHBIMH  (opMamMM WIM  aJUIOTPOITHBIMU
monupukanusamu. Hanpumep, rpadut u anmas - ABe aluioTporHbie Gopmbl (MoaudUKaINK) yriaepoaa,
MOJICKYJISIPHBIA KUCIOPOJ] U 030H - JBE AJIIOTPOITHBIC MOauUKanuu Kuciiopoaa. [Ipu onpeneneHHbIx
YCIIOBUSX aJUIOTPOMHBIE MOAU(DUKAIIMN MOTYT MIEPEXOIUTh IPYT B Ipyra.

AMop(dHOe BemecTBO - HE KPUCTALIMYECKOE BEHIECTBO, T.€. BEIIECTBO, HE HMEIOIICE
KPUCTALTMYECKON pemeTku. [IpuMepsl: Oymara, miacTMaccel, pe3uHa, CTEKIIO0, a TAKKE BCE KHUIKOCTH.

AM(DOTEpHOCTH - CIIOCOOHOCTh HEKOTOPBIX XUMHUYECKUX COCTUHEHHI MPOSBIATH KHUCIOTHBIC
WIH OCHOBHBIC CBOWMCTBA B 3aBUCHUMOCTH OT BEIECTB, KOTOPBIE C HUMH pearupyrT. AMdoTrepHbie
BeriecTBa (aM(onuThl) BenyT ceOs Kak KUCIOTHI IO OTHOIIEHUIO K OCHOBAHMSIM M KaK OCHOBAHHUS - TIO
OTHOIICHHIO K KUCJIOTaM.

AHUOHBI - OTPULIATENBHO 3aPSKEHHBIE HOHBI.

ATOM - HanMeHbIlas YacTUIIA XUMHAYECKOT0 JIEMEHTA, SIBJISIONIAsICS HOCUTEIEM €r0 CBOHCTB.
ATOM MOCTPOEH U3 CYOATOMHBIX YaCTHI] - MPOTOHOB, HEHTPOHOB, FTEKTPOHOB.

AToMHas enuHMIIA Macchl (a.e.M.) - poBHO 1/12 4HacTh mMaccel aroma yrneponalzsc, B sijIpe
KOTOpPOTo 6 MPOTOHOB M 6 HEUTPOHOB, a B 3TIEKTPOHHOU 0005I0UKe 6 ANEKTPOHOB. [[pyroe Ha3BaHue -
yraepoaHas eIuHWNa. EquHuIa, B KOTOPOW HW3MEPSIOT MacCy aTOMOB, MOJIGKYJT UM CyOaTOMHBIX
YaCTHIL.

ATOMHBII BeC - Macca aTomMa KakKoro-Tm0O 3JeMEHTa, BBIPAXXEHHAs B aTOMHBIX €IUHHUIIAX
MacchI(yTIepOIHbIX €IWHUIAX). ATOMHBIA BEC 3JIEMEHTAa PaBEeH CPEAHEMY 3HAYEHHIO M3 aTOMHBIX
BECOB BCEX €ro MPHUPOJIHBIX U30TOIOB C YIETOM HX PACIPOCTPAHCHHOCTH.

ATOMHBI BeC - TO K€, UTO TMOPSAKOBBIH HOMep djemeHTa B [lepmomudeckoil cucrteme
.. MengeneeBa. ATOMHBIF HOMEDP YHCICHHO PAaBEH MOJOXKHUTEILHOMY 3apsly spa dTOTO AJIEMEHTA,
T.€. YUCIIy MPOTOHOB B SIp€ TaHHOTO dJIEMEHTA.

BaneHTHOCTh - YHCIO 3JCKTPOHHBIX Tap, ¢ MOMOMIBI0 KOTOPBIX aTOM JaHHOTO 3JIEMEHTa
CBSI3aH C APYTUMHU aTOMaMH.

BemecTBO - B €CTECTBO3HAHWHW CYIIECTBYET DS MOHSTHHA, KOTOPBIM TPYAHO JaTh CTPOTOE
ompezeneHue. BemecTBo - OJHO W3 TakWX MOHATUNA. B oOmieM cMpIcie OHO HCHONB3YyeTCs IS
0003HaYCHHSI TOT'O, YTO 3AMOHSICT MPOCTPAHCTBO M KMEET Maccy. B 0ojiee y3KkoM CMBICIE - BEIIECTBO
3TO TO, M3 YEero COCTOST OKpPYXKAWIIHWE HAc MpeAMEThl. B XUMHUM dalle UCHOIb3YyeTCsl TMOHATHE
KOHKPETHOT'O BEIeCTBAa - XJIOpUJA HaTpus, cynbdar Kaiblus, caxap, 0eHsuH u T.4. CM. Takxke
"mpoctoe BemecTBo", "cioxHoe BenecTBo", ""cMech".
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BonoponHas cBA3b - OIMH M3 BUAOB MEXMOJIEKYJIAPHBIX CBsized. OOycCllOBlIeHA B OCHOBHOM
AIIEKTPOCTATUYECKUMHU CHJIaMH. [[J11 BOBHUKHOBEHHUSI BOJOPOAHON CBSA3HM HY)KHO, YTOOBI B MOJICKYJe
ObUl  OOWMH WM  HECKOJIbKO  aTOMOB  BOAOPOJA, CBA3aHHBIX C  HEOOJBUIMMH, HO
AIIEKTPOOTPHULIATENIbHBIMUA ~ aToMamu, Hampumep: O, N, F. Baxno, 4Tto0bl y 3THX
3JIEKTPOOTPHULIATENIBHBIX AaTOMOB OBLIM HENOJEICHHBIE 3JIEKTPOHHbIE Mapbl. BomoponHble cBs3u
XapakTepHBbl JUIA TaKWX BemlecTB, kak Boga H»O, ammmak NHs, ¢ropoBomopon HF. Hampuwmep,
monekynasl HF cBsa3anbl mMexay coOoil BOJOPOIHBIMHM CBSI3IMH, KOTOpble Ha PHCYHKE IOKa3aHbI
IIYHKTUPHBIMU JINHUSIMU:

S R S

H—F:------ H—F:i------ H—F:------

Bonoponnas cBsize npuOnm3uTenbHo B 20 pa3 MeHee IpoyHas, 4eM KoBaJieHTHas. [lpu eé
BO3HMKHOBEHHH YHUCIIO CBsI3el, 00pazyeMbix arToMoM H, mpeBsiaeT ero GopMaibHyI BaJICHTHOCTD.

BoccraHoBiieHne - XMMHYECKas pEaklus, MPH KOTOPOM 3JIEKTPOHBI IMEPENAOTCA JTAHHOMY
BEILIECTRY.

BoccranoBurens - BeliecTBO, CIOCOOHOE OTAAaBaTh AJEKTPOHBI JIPYrOMY BEIECTBY
(OKHCIIHTEIIO).

['eTeporennbie peaknuu - XUMHYECKHE PEAKIMH MEXAY BEIIECTBAMHU, HAXOMISIIUMUCS B
pa3HbIX (azax (pa3HBIX arperaTHBIX COCTOSHUSIX BellecTBa). Hampumep, peakiusi ropeHust yris -
TereporeHHasl peakius MeXAy TBEpPAbIM YIJIEPOJOM U Ta3000pa3HbIM KHUCIOpOAOM. Peakius
B3aUMOJICMCTBUSL LIMHKA C COJIIHOW KHUCJIOTOHM - TFeTepOoreHHash peakuus MEXIy TBEpIbIM LIMHKOM M
pactBopom HCI. I'eTeporennbie peakiuu MPOTEKAOT HE B 00beMe, a Ha TpaHUIle pa3zaeia ¢as - B 3TOM
WX IPUHLIUIHATBHOE OTJIMYME OT TOMOT'E€HHBIX PEaKIIHii.

I'upparauuu - cBSI3pIBAHME MOJIEKYJ1 (aTOMOB, HOHOB BEIIECTBA) C BOJOM, He
CONPOBOXKAAIOUIEECS PA3PYLICHUEM MOJIEKYJI BOJBI.

I'mapatel - coenMHEHNs BEWECTBA C BOJOM, UMEIOIIME MOCTOSHHBIN UM NIEPEMEHHBIN COCTaB U
oOpa3yromuecs B pe3ybTaTe ruapaTauu.

I'unpoxcunnas rpymnmna - rpynmna OH.

l'openue - OBICTPBIM TpoOIECC OKHUCICHHUS BEIIECTBA, COIMPOBOXKIAIOIIMICS BbIICICHUEM
0OJIBIIIOTO KOJIMYECTBA TEIUIOTHI U, KaK IIPaBUIIO, CBETA.

I'oMoreHHbIle peakiny - XUMAYECKUE PEaKIuH, MPOTEeKaIoNIie B OJHOPOIHON (a3e. OObIYHO
3TO peakuuu 100 B ra3oBoi ¢aze (peakuuu MeXAy razamu), 1100 B KUIKOHN (asze (peakiuu Mexay
pactBopamu). 'oMOTeHHbIE peaKIiK MPOTEKAIT BO BCEM 00bEeMe PEaKIIMOHHOTO COCYy/a - B 3TOM UX
MPUHIIUIIAATIFHOE OTIUYHE OT T€TEPOTCHHBIX PEAKIIUMN.

Huddy3us— caMompou3BONbHOE BBIPABHUBAHUE KOHIIGHTpAIlMM BEIIECTB B  CMECH,
00YCJIOBJICHHOE TEILJIOBBIM JIBHKEHHEM MOJIeKyJ. [lepeHoc dacTuil BemiecTBa, MPHUBOMASIIMNA K
BBIPDABHMBAHMIO €r0 KOHIIEHTPAllUM B TMEPBOHAYAIbHO HEOJAHOPOJHOM cucrteme. M cKyccTBEHHOE
nepeMeNInBaHNe CMECH JIEHCTBYET B TOM K€ HaIlpaBJICHUH.

3akoH ABOraJipo- paBHbIE 00HEMBI JFOOBIX Ta30B (IIPH OJIMHAKOBBIX TEMIIEPAType U JABICHHH)
CoJIepKaT paBHOE YUCIIO MOJIEKYJ. | MOJIb JTIFOOOTO Ta3a MpyU HOPMAJIBHBIX YCIOBUSX 3aHUMAET 00beM
22,4 1.

3aKOH COXpaHEHHUs] MAacChl: Macca BEIIECTB, BCTYMAIOUIUX B XUMHUYECKYIO DPEaKIUi0, paBHA
Macce BEeIIeCTB, 00Pa3yIOIIUXCS B pe3ybTaTe PeaKiuu.

3apsia snpa - MoJI0KUTEIBHBIN 3apsi] aTOMHOTO si/Ipa, PaBHBIA YUCITY TPOTOHOB B SIIPE TAHHOTO
aneMeHTa. [lopsaakoBelii HOMep XUMUYECKOro 3neMeHnTa B Ilepuoanueckoit cucreme J[.M.Menneneesa
paBHSETCA 3apsay sApa aTomMa 3TOTO JIEMEHTA.

N3otombl - aTOMHbIE PAa3HOBUIHOCTH OJHOTO M TOTO XK€ 3JeMeHTa. M30Tombl cOCTOST U3
aTOMOB C OJMHAKOBBIM 3apsiioM szipa (TO €CTh C OJMHAKOBBIM YHUCIIOM TPOTOHOB), HO C Pa3HBIMHU
OTHOCUTENIbHBIMH aTOMHBIMU MaccaMu (TO €CTh C pa3HBIM YHCIOM HEUTPOHOB B siyipe). OueHh MHOTHE
AJIEMEHTHI B MPUPOJIE HAXOIATCS B BUJIE CMECU U3 HECKOJBKO U30TOIOB.

WNHrubuTtops - BeecTBa, 3aMe UISIFOIINE XUMHUECKUE PEAKITUH.

WNuaukatopsl (KUCIOTHO-OCHOBHBIE) - BEILIECTBA CIIOXKHOTO CTPOCHHS, HMMEIOIIHE pPa3HYIo
OKpacKy B pacTBOpax KHCJIOT W OCHOBaHMW. BBIBalOT MHAMKATOPBHI U IS JIPYTHX BEIIECTB (HE
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KHCJIOTHO-OCHOBHBIE). Hampumep, kpaxman - MHIUKAaTOp Ha TMOSBIEHHE B pacTBoOpe HoAa (nHaer
CHHIOIO OKPAcKy).

HNonHas cBA3b - NpeaenbHbIA Cydaid MOJSPHON KOBAJECHTHOW CBs3H. CBSA3b MEXKIY IBYMS
aTOMaMH{ CUYUTAETCS MOHHOM, €CIIM pa3HUIla AJIEKTPOOTPHUIIATEILHOCTEH ITUX aTOMOB OOJBIIE WU
paBHsiercs 2,1.

HoHbl - OTpHUIATETFHO WJIHM TOJOXKHUTEIBHO 3apsSKCHHBIC YAaCTHIBI, OOpa3yromuecs MpH
MPUCOCAVMHEHUN WM OTJaye SJICKTPOHOB aTOMaMH D3JE€MEHTOB (WM Trpynnamu atomoB). HoHbl
ObIBatoT oHO3apsanbie (1+ unu 1-), AByx3apsanbie (2+ unu 2-), Tpex3apsiiHbie u T.4. .

Karanuzatopsl - BemiecTBa, CIOCOOHbBIE YCKOPATh XMMHYECKHE PEaKIMi, CAaMU OCTaBasiCh MpH
9TOM HEU3MEHHBIMHU.

KaTtnoHsl - MOI0KUTENHHO 3apSKEHHBIE HOHBI.

KBaHTOBbIE YMCIa - OMHUCHIBAIOT COCTOSIHUE KOHKPETHOTO AJIEKTPOHA B AJIEKTPOHHOM O0JIake
aToma:

- iaBHoe (N) - MOKa3bIBAET, HA KAKOM 3JICKTPOHHOM YPOBHE, HAUMHAsL OT OJIMKANIIETO K AAPY
(1, 2, 3, ...) HAXOAMTCS JAHHBIN JICKTPOH;

- opOurtampHoe () - moOka3piBaeT BHI TMOAYPOBHS (S-TIOJYPOBEHb, Pp-TIOAYPOBEHb, d-
MOJIypOBEHB, f-TIOTypOBEHB);

-MarHuTHOe (M) - yKa3pIBaeT KOHKPETHYIO OpOUTAIIb (S-OpOUTAIIb, Pyx-OPOHUTANIB, Py-OPOUTAIIL U
T.1.);

-crUHOBOE (S) - MOKAa3bIBALT, KAKOE U3 IBYX BO3MOXHBIX (pa3pelIeHHbIX) COCTOSHUM 3aHUMAeT
AJIEKTPOH Ha JAaHHOW OpOUTaIIH.

Kucnora - cioxHoOe BElECTBO, B MOJIEKYJe KOTOPOTO UMEETCS OJMH WU HECKOJIbKO aTOMOB
BOJIOPO/Ia, KOTOpPhIE MOTYT OBITH 3aMelIeHbl aToMaMH (MOHaMH) MeTaioB. (OcTaBmiascs 4YacThb
MOJIEKYJIbl KHUCJIOTHl Ha3bIBA€TCS KUCJIOTHBIM OCTaTkoM. FEie oIHO ompeneneHue: KHCIOTHI —
BEIIECTBO, PACTIAIAIONIEECS B PACTBOPE C 06pa3oBaHMeM HOHOB Bojopona H.

KoBaneHTHast CBsI3b - CBSI3bIBAHHE ATOMOB C TMOMOINBIO OOIIMX (MTOAETICHHBIX MEXKAY HHMH)
AJNIEKTPOHHBIX Map. HemomnsipHas KoBajieHTHas CBA3b OOpa3zyeTcs MeXAy aToOMaMu OJHOTO BHUA.
[TonsipHas KOBaJIGHTHAsl CBSI3b CYIIECTBYET MEXKIY IBYMs aroMaMd B TOM Ciyd4ae, €CIH WX
AIEKTPOOTPHUIATEIIBHOCTA HE OJIMHAKOBHI.

KonuenTpanus - OTHOCUTENbHOE KOJIMYECTBO Kakoro-iubo BemiecTBa B pacTBope. Hampumep,
MIPOILICHTHAs] KOHIEHTpAIUs- TO K€, YTO M MaccoBas JOJS PAaCTBOPEHHOI'O BEIIECTBA - OTHOIICHUE
Macchbl PAacTBOPEHHOTO BEUIECTBA K MAacce€ pacTBOpa, BBIpAXEHHOE B MpoueHTax. MonspHas
KOHIEHTpAalUsi- OTHOILIEHHE YKClla MOJIEH PAacTBOPEHHOIO BeEIlecTBAa K 00IIeMy oO0beMy pacTBopa
(emuHHMIIA - MOJIB/J).

KoopaummonHoe 4#Clio- K KaXIOM 4YacTUIle, HAXOMAAIICHCS B KpHUCTALIE, NPUMBIKACT
BIUIOTHYIO TOJIBKO OMPEAENIEHHOE YHCIIO COCEIHMX YacCTHUL. DTO PA3IMYHOE Ui pPa3HbIX KPUCTAIJIOB
YHUCJIO COCETHUX YACTHUI] HA3bIBAECTCS KOOPAMHAITMOHHBIM YHUCIIOM.

Kpucrann - tBepaoe BemiecTBo, B KOTOPOM aTOMbI, MOHBI WM MOJEKYJbl PaCIOIOKEHbBI B
MPOCTPAHCTBE PETYISPHO, MPAKTUUECKH OECKOHEUHO TTOBTOPSIOIIMMUCS TPYIIIaMHU.

Kpucrannuzamus - cnoco® OYMCTKH BEIIECTBA MyT€M OCAXKICHHUS €ro U3 HACHIIEHHOTO
pactBopa. OOBIYHO HACKIIIEHHBIH PACTBOP BEIIECTBA TOTOBUTCS IIPH MOBBIIIEHHOHN TemmiepaType. [1pu
OXJIQXKJICHUHU PACTBOP CTAHOBUTCS MEPECHIIIEHHBIM U YHCTHIE KPUCTAJIBI BHIMAAAIOT B OCAIOK.

Kpucrannmueckass pemerka. Kpuctaimuyeckas CTpyKTypa XapaKTEpPU3YETCs IPaBUIbHBIM
(peryisipHBIM) PacMOJIOXKEHUEM YacTHI[ B CTPOTO OMPEIENIEHHBIX TOYKaX MPOCTPAHCTBA KPHUCTAJIA.
[Ipu MBICTIEHHOM COEIMHEHHH JTHX TOYEK JIMHHSIMH TIOJYYarOTCs TPOCTPAHCTBEHHBIM Kapkac,
KOTOPbI HAa3bIBAIOT KPUCTAUIMUECKOW pemeTkod. Touku, B KOTOPBIX pa3MEIIEHbl YacTHIIbL,
HA3BIBAIOTCSl y3JIaMH KPUCTAJUTMYECKOW pemieTku. B y3/max MoryT HaXxOAWThCS WOHBI, aTOMBI WIIH
MouiekyJibl. Kpucraminueckasi penieTka COCTOUT U3 COBEPIICHHO OJMHAKOBBIX AJIEMEHTAPHBIX SUEEK
(cm. "amemeHTapHas stueika').

Kpucrannoruaparsl - KpucTasinueckue TUApPaThl (COEIMHEHUS BEIIECTBa C BOJIOM ), UMEIOIIHE
MOCTOSTHHBINA COCTaB. BEBIZCNSIOTCS U3 paCTBOPOB MHOTHX BEIIECTB, 0OCOOCHHO COJIEH

MaccoBoe uncio(A) - cymma yuciia npoToHoB (Z) u HeiiTpoHoB (N) B siipe aToMa KaKoro-J1u0o
anemenTa (A = Z + N).
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Mertannnyeckas CBsI3b- XMMHUECKasl CBA3b B KPUCTAIUIE MEXKAY MOJIOKUTEIBHO 3apsKeHHBIMU
MOHAMH METajula IOCPEACTBOM CBOOOJHO MepeMemiaonmxces (mo BceMy o0O0beMy KpHUCTaJUIa)
3JIEKTPOHOB € BHEIIHUX 000JI0YEK aTOMOB MeTalla.

Morekyia - HaMMEHbIIAs YacTUIAa KaKOTO-THMOO0 BEIIECTBa, ONPEACIAIONIas ero XUMHUECKUE
CBOWCTBA U CIIOCOOHAs K CAMOCTOSITEIbHOMY CYLIECTBOBaHHIO. MOJIEKYJIbI COCTOSAT U3 aTOMOB.

MonekynsipHOCTh pEeakUUHU - YHCIO HCXOJHBIX YacTULl (HampuMep MOJIEKYJ, HOHOB),
OJIHOBPEMEHHO B3aMMOJEHUCTBYIOIIMX JpPYr C JPYroM B OJHOM D3JEMEHTapHOM aKTe€ pPEaKIUH.
MonexkynsipHOCTh peakuuu MOKeT cocTaBisATh 1, 2 win 3. COOTBETCTBEHHO pa3auyaroT
MOHOMOJIEKYJIIpHBIE, OMMOJIEKYIISPHBIE U TPUMOJIEKYJIIPHbIE PEAKIIUH.

HeiiTpoH - snexTpuyecku HeMTpaiabHas JieMeHTapHas (T.€. Hepa3JeauMasi) 4acTHIa ¢ Maccoil
IIPUMEPHO 1,6710 %" xr nmu 1,00867 a.e.m. HelitpoHbl BMecCTE C NpPOTOHAMH BXOIAT B COCTaB
aTOMHBIX sJIep.

Henonenennast mapa 3JIeKTPOHOB - BHEUIHSS 3JIEKTPOHHAs Iapa aToMa, HE Y4acTBYIOLIAs B
00pa30BaHUM XMMHUYECKOH CBSI3H.

Hopmaisrbie ycnosust (H.y.) HasbiBatoT Temmepatypy 0°C (273 K) u naBienue 1 atm (760 mm
prytHOro cronba uau 101 325 Tla).

Hyx10HBI - 351eMeHTapHbIE YaCTHUIbI (IPOTOHBI U HEUTPOHBI), BXOASIIME B COCTaB sApa aToOMa.

Oxuciienue (BeliecTBa) - XMMHUYECKas peaklys, NP KOTOPOH 3JIEKTPOHBI OTOMPAIOTCS Yy
JTAHHOTO BEIECTBA OKUCIUTEIIEM.

OxuciuTenp - BEIIECTBO, CHOCOOHOE OTHUMATh 3JEKTPOHBI Yy JPYroro BeLIECTBA
(BOCCTaHOBUTEIS).

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

OKcuibl KUCIIOTHBIE - OKCHJIbI, KOTOPbIE B3aUMOEHUCTBYIOT ¢ OCHOBaHMSIMU ¢ 00pa3oBaHUEM
COJIU U

Oxcuibl OCHOBHBIE- OKCHJIbl, KOTOPBIE B3aUMOJECHCTBYIOT C KUCIOTaMH C 00pa30BaHUEM COJIH
U BOJIBI.

Op6uTtans - NPOCTPAHCTBO OKOJO sJIpa, B KOTOPOM MOKHO OOHAapyXHThb 3JEKTPOH. 3a
IpeJiellaMy 3TOTO IIPOCTPAHCTBA BEPOSITHOCTh BCTPETUTH 3JIEKTPOH JOCTaTOUHO Mania (MeHee 5%).

OcHOBaHME - CJI0’KHOE BEIIECTBO, B KOTOPOM aTOM (MJIM aTOMbI) METaljla CBA3aHbI C THIPOKCH-
rpynnamu  (OH-rpynnamu). PacTBopuMble OCHOBaHMsSI MOTYT pachajarbcsi B pacTBoOpe ¢
oOpa3oBanuem ruapokcua-nonos OH .

OcHoBanne am(pOTEpPHOE- CIONKHOE BEIIECTBO, CIOCOOHOE MPOSBIATh KaK KUCIOTHBIE, TaK U
OCHOBHBIE CBOMCTBAa B 3aBUCHUMOCTH OT MapTHEpa MO peakuuu. AM(OTEepHOE OCHOBAHUE CIIOCOOHO
OT/aBaTh KaK MOHBI Bofopoaa H' B peakiumsax ¢ oOBIYHBIMU OCHOBAHMAMH, TaK U THAPOKCH-TPYIIEI
OH’ B peakuusx ¢ OObIYHBIMU KUCIOTaMH.

OTHOcHTeHast aTOMHasi Macca - obo3HauaeTcst cumBosioMm A ("I - ot anriwmiickoro "relative" -
OTHOCHTEJIbHBIN) - OTHOILLIEHHE Macchl aToMa K Macce 1/12 aToma yraepona-12

[lepexonHoe COCTOSTHUE(TO K€, UYTO AaKTUBHUPOBAHHBIN KOMIUIEKC) - KOPOTKOXKHMBYIIAs
MOJIEKYJIa, BO3HHMKAIOL[asi B XHUMUYECKOM pEaKIMM IpU MEPEXOAE OT HAYaIbHOTO COCTOSHUS
(peareHThl) B KOHEUHOE (MPOAYKTHI). DHEPTUS M T€OMETPHSI IIEPEXOTHOTO COCTOSIHUS COOTBETCTBYIOT
BEpIIMHE YHEPTETUUECKOro Oapbepa, pa3/essIoLIero peareHThl U MPOyKThI

[Tepuonnueckuii 3axkoH [I.1. MenaeneeBa: CBOMCTBA 3JIEMEHTOB NEPUOANYECKH U3MEHSIOTCS B
COOTBETCTBUH C 3apsAJIOM sJIEp UX aTOMOB.

[Topsiok peakiuu - Mo JaHHOMY BEIIECTBY - MOKa3aTeslb CTENEHU IMPHU KOHLEHTPALUU 3TOTO
BEIIECTBA B KMHETHYECKOM ypaBHeHUH. CyMMa MOPSJIKOB 110 BCEM BEIIECTBAM HA3bIBAe€TCs OOIIUM
WIA CyMMapHBIM TmopsiakoM peakimu. Hampumep, st peakum 2 NO + Oy = 2 NOy: kuHeTH4Yeckoe
YpaBHEHUE V = k[NO]Z[Oz]; BTOpO# mopsiok no NO, nepsbslit nopsaaok mo Oy, oOuwmii (cymMmmapHbIii)
nopsaok peakuuu 3. J[ns 3I€MEHTAapHBIX peaklWil MOpsSIOK - IeJIOUMCICHHas BeJIMYMHA,
COBMAJAONIAsl C MOJIEKYJISIPHOCTBIO peakuuu. s Apyrux peakuuil MOpsiiKK ONpPEAEIAIOTCS TOJIBKO
HKCIIEPUMEHTAIILHO, TPUYEM OHU MOTYT UMETh KakK IEJIOYHCIICHHOE, TaK U IPOOHbIE (M JaKe HYJIEBOE)
3HaYEHUE.
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[IpaBuno I'yHma: mpu 3aceneHun opOUTANCH ¢ OJWHAKOBOW SHEprued (Hampumep, miaTu d-
opOuTaneil) MEKTPOHBI B MEPBYIO OUEPEIb PACCEISIIOTCS MOOJAWHOYKE Ha BakaHTHBIX ('mycThIX'")
opOUTaNAX, TOCIIE Yer0 HAUMHACTCS 3acelleHne opOuTaneil BTOPbIMU 3JIEKTPOHAMH.

[IpaBuO OKTETa: aTOMBI JJIEMEHTOB CTpPEMATCS K Haubojee YCTOWYMBOW DSICKTPOHHOM
KoHpurypauuu. Camas pacnpoCTpaHEHHas YCTOHYMBas dJEKTPOHHas KOH(urypauus — ¢
3aBEPILICHHON BHEIIHEH 3JIEKTPOHHOU 000JI0UKOM U3 8 3JIEKTPOHOB (C OKMenom FNEKTPOHOB).

ITpuauun [laynu: HuMKakue ABa 3JEKTPOHA B OAHOM aTOME HE MOTYT XapaKTEPH30BaThCA
OJIMHAKOBBIM Ha0OPOM BCEX YETHIPEX KBAaHTOBBIX YMCeN n, |, m u s.

IIpockok »3JeKTpoHa - OTCTYIUIEHMsT OT oOmed s OOJIBIIMHCTBA  BJIEMEHTOB
MOCJIEIOBATEILHOCTH 3aIlOJTHEHUS AJIEKTPOHHBIX obomnouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u Tak nmanee),
CBSI3aHHBIC C TEM, YTO 3TH "HapylIeHHs mpaBuia" 00ECHEeYMBAIOT aTOMaM HEKOTOPHIX 3JIEMEHTOB
MEHBIIYIO0 SHEPTHIO 110 CPABHEHUIO C 3aII0JIHEHHEM 3JIEKTPOHHBIX 000JI04eK 10 npaBuiiam".

IIpocTroe BeliecTBO - BELIECTBO, KOTOPOE COCTOUT M3 aTOMOB TOJIBKO OJHOT'O JIEMEHTA UJIH U3
MOJIEKYJI, IIOCTPOEHHBIX U3 aTOMOB OJHOIO 3JeMeHTa. [IpuMmepsl: kene3o0, KUCIOpok, ajMas, aproH,
Meab U T.J.

IIpoToH - ycToliuMBas syieMeHTapHas (T.e. Hepas3/ienuMas) JacTula ¢ 3JEMEHTapHbIM (T.e.
HAaUMEHBIIUM U3 BO3MOXHBIX) IOJOKUTENbHBIM IEKTPUUYECKUM 3apsaI0OM U MacCou 1,67:10%"kr (wn
1,00728 a.e.M.). IIpoToHBI BMECTE C HEUTPOHAMU BXOASAT B COCTaB aTOMHBIX siziep. [lopsiakoBblil HoMep
xumudeckoro aementa B [lepuonnueckon cucreme J.M.Menaeneea paBHIETCS YUCIy MPOTOHOB B
AJIpe aToMa 3TOro JIEMEHTA.

PacTtBOpUMOCTBH - CIIOCOOHOCTH BEIIECTBA PACTBOPATHCS B TOM WM HUHOM pPAaCTBOPUTEIE.
Mepo#i pacTBOPUMOCTH BEILLECTBA IPU AAHHBIX YCIOBUAX SIBJIAETCSA €r0 COAEP)KAHUE B HACHIILIEHHOM
pacTBope.

PacTBopuTens: U3 IBYX WM HECKOJIBKMX KOMIIOHEHTOB PacTBOpa PacTBOPUTEIEM HAa3bIBACTCS
TOT, KOTOPBIH B3ST B OOJIbIIIEM KOJIMYECTBE U UMEET TO XKE arperaTHoe COCTOSHHE, YTO M Y pacTBOpa B
LIEJIOM.

PacTBOp HachIEHHBIN - paCTBOP, B KOTOPOM JIaHHOE BELIECTBO MPU JAHHOW TEMIEpPAType yKe
Oonblie He pacTBopsieTcs. HachlleHHBIH pacTBOp HAaXOJUTCA B JIMHAMMYECKOM pPaBHOBECHM C
HEPACTBOPUBILKMCS BELIECTBOM.

PacTBOpBI - (DU3MKO-XUMHUECKUE OJHOPOJHBIE CMECU MEPEMEHHOI0 COCTaBa, COCTOSIINE M3
JIBYX WJIM HECKOJIBKUX BEILIECTB U MPOYKTOB UX B3aUMOJIEHCTBUS.

PeareHThl - HCXO/IHBIE BEIIECTBA B XUMUYECKON peakuu. @opMyIibl peareHTOB 3alKChIBAIOTCS
BCET/ia B JIEBOW YaCTU yPAaBHEHUS XUMUYECKON PEaKIUU.

CKOpoCTh XMMHMYECKOM pEaKIMH- KOJUYECTBO BEILIECTBA, BCTYMAKOUIETO B PEAKIHUI0 HWIH
oOpa3yrolierocs Mpu peaklvy 3a eJUHUIY BpEMEHH B equHUIE 00beMa cuctemsl. Mimeer pazmepHoCTh
MOJIB/JI CeK .

CrnoxxHoe BelIeCTBO- BELIECTBO, KOTOPOE COCTOMT U3 MOJEKYJ, IMOCTPOECHHBIX M3 aTOMOB
pas3HbIX 71eMeHTOB. [IpuMepsl: coib, caxap, AMOKCUJ yriepoja, O€H31H, BOJIa U T.JI.

Comnu - ClOKHBIE BEIIECTBA, B KOTOPBIX aTOMBbI METaJljIa CBSI3aHbl C KUCJIOTHBIMH OCTaTKaMH.

Conu Kucnble - COIM, KOTOPBIE IOMUMO MOHOB METaJljla U KHCIOTHOIO OCTAaTKa COJEpIKaT
MOHBI BOJIOPOA.

Conu OCHOBHBIE - COJIM, KOTOPbIE IOMUMO MOHOB METalla U KUCJIOTHOIO OCTaTKa COAep Kar
rupokcuibHble rpynnsl (OH-Tpymnmsn).

CrannapTHas SHTaIbIMs 00pa30BaHUS BELIECTBA - TEIJIOBOH 3 (eKT peakiuu oOpa30BaHUS
JTAHHOTO BEILIECTBA U3 3JIEMEHTOB IIPH OIMPEIETICHHBIX YCIOBUSX.

CrenieHb OKHUCIIEHUS: TPU OOpa30BAaHMM XUMHUYECKHX CBS3€H MEXAy aToMaMH 3JIEKTPOHBI
YaCTUYHO MEPENAIOTCs OT MEHEee 3JIEKTPOHOAKIENTOPHBIX aTOMOB K 0OoJiee 3JeKTPOHOAKIEHTOPHBIM
atoMaM. KolMuecTBO OTAAHHBIX WM TPUHATBIX aTOMOM DJJIEKTPOHOB HAa3bIBAETCS CTEIEHBIO
OKHCJICHHs aToMa B MoJiekyse. [Ipu cBsi3pIBaHMM pa3HbIX aTOMOB CTENEHb OKUCIIEHUS paBHA 3apAniy,
KOTOpBII nproOpen Obl aTOM B 3TOM COEIUHEHHH, €CJI Obl OHO MOTIJIO COCTOSITh U3 OJHHX HOHOB.
OnuceIBaeT COCTOSTHUE aTOMa B MOJIEKYJIE.

CrpykTypHbIe (OPMYIIBI - H300pakeHUE MOJIEKYIbI, B KOTOPOM MOKa3aH MOPSIOK CBSA3bIBAHHS
aTOMOB MexJy co0oil. Xumuueckue CBSI3M B Takux (opmynax o0003HadalOTCd YEepTOUYKAMHU.
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Hampumep, ctpykrypasie ¢opmyinsl: Cl-Ca-Cl (monekyna CaCly), O=C=0 (monekyna CO,) u T.n.
PexoMeHyeTcst B CTPYKTYpPHBIX (hopMyIiax n300pakaTh TaKkKe U HETOACIEHHBIC TTaphl JJIEKTPOHOB.

TernnoBoit 3dexT peakiuii- Tenaora, BbIAEICHHAs WM MOTJIOLIEHHAs NpU MPOTEKaHUU
xuMu4yeckor peakuu. O6p9HO 0603Havaercst cumBoiamu Q. Ilpu mocrossHHOM nMaBnenun TemnoBoi
a¢dexT peakuuii paBeH U3MEHEHHUIO OHHTANBNUU. B TepMOXUMHUYECKONW CHCTEME 3HaKOB
MOJIOKUTEIBHBIM CUYUTACTCS TEIUIOBOM A(P(PEKT SK30TePMHUYECKON peakiuu (B KOTOPOHM TEIio
BBIICNIICTCS "HapYKY'"). B TepMoIMHAMUYECKO CHCTEME 3HAKOB TEIJIOBOM 3P (HEKT IK30TEPMUIECCKOM
peaxkuuu cuutaercs orpuuarenbHsM (Q = -L1H).

THUnbl XUMHYECKUX PEaKLIUN:

-COeIMHEeHUs- Korja JBa (wiau Oosee) BellecTBa-peareHTra COCAMHSIOTCS B OJHO, Oosee
CJI0HOE BELIECTBO;

-pa3NoKeHus- KOTJla OJJHO CJI0KHOE MCXOJIHOE BEIECTBO pa3jlaraeTcs Ha JiBa UM HECKOJBKO
0oJiee MpOCTHIX;

-o0OMeHa- KOorjia peareHTbl 0OMEHHUBAIOTCA MEXKIY COOON aTOMaMM WJIM LEIbIMU COCTaBHBIMU
4acTAMU CBOMX MOJIEKYI.

-3aMEIIIEHUsA- pPEaKIMH OOMEeHa, B KOTOPHIX Y4YaCTBYET KakKoe-TUOO MPOCTOE BEIIECTBO,
3aMelaloNIee OJNH U3 3JIEMEHTOB B CJII0KHOM BELIECTBE;

-HeWTpain3aluu- (BaKHAs Pa3HOBUAHOCTh peakiuil oOMeHa): peakiuu OoOMeHa MEeXAy
KHUCJIOTOM U OCHOBAHUEM, B pPE3YJIbTaTe€ KOTOPBIX 0Opa3yeTcs COJb U BOJA;

-OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU - PEAKIIUU BCEX MEPEUNCICHHBIX BBIIIE TUIIOB, B
KOTOpBIX TMPOMCXOJUT HM3MEHEHUE CTENEHU OKHUCICHUS Kakux-JIM0Oo aTOMOB B pearupyroLIux
MOJIEKYJaXx.

TurpoBanue - crnoco® ompeneneHHsl KOHIEHTpAallMM pacTBOpa BellecTBa 4 € IOMOILBIO
pactBopa BemiecTBa b, KoTropoe pearupyeT ¢ BemectBoM A. K ToyHO oTMepeHHOMY 00BeMY
HCCIIEIyEMOTO pacTBopa A Mo KaruisiM J00aBISIOT pacTBOp b m3BecTHOW KoHUEeHTparmu. OKoHYaHue
peaKkuu ONpPeAesIoT C MOMOIIbI0 HHAWKaTopa. [1lo 06beMy u3pacxomoBaHHOTO pacTBopa b CynsT o
Yrciie MOJIel BemecTBa A B 0TOOpaHHOM TpoOe 1 BO BCEM pacTBope A.

Ousnyeckue SBICHUS- SBICHUS, HE COMPOBOXKIAIONIMECS MPEBpAICHUEM OIHHX BEIIECTB B
JIpyrue myTeM pa3pbiBa U 00pa3oBaHMsI CBsI3€H B X MOJIEKYJIax.

XUMUYeCcKHUe SBICHUS - SBJICHUS, IPU KOTOPBIX OJHU BEILIECTBA, 00JIaaI0NIIe ONpeaeIeHHBIM
COCTaBOM M CBOWMCTBaMHM, IPEBpAIIalOTCS B JPYyrue BEIIECTBA - C APYTMM COCTaBOM M JAPYTUMHU
cBoiictBamHu. [Ipu 3TOM B cocTaBe aTOMHBIX I[P U3MEHEHUN HE MPOUCXOJIUT. XUMUUYECKHUE SBJICHUS
Ha3bIBAIOT MHAYE XUMHUUYECKUMH PEAKITUSIMHU.

XuMHS - HayKa O BEIIECTBaX M 3aKOHAX, [0 KOTOPBIM MPOUCXOJAT X MPEBPAILLEHUS B APYTHE
BEIIECTBA.

[lenous- pacTBOpUMOE B Boje cuibHOe ocHoBaHue. Bee menoun (NaOH, KOH. Ba(OH);) B
pacTBoOpax pacnajaroTcs Ha KaTHOHBI METaJUIOB U THAPOKCcHA-uoHbl OH .

DK30TepMUYECKHE PEAKIUU(OT TPEUECKOro €XO - BHE, CHapYXH) - XUMHUYECKUE pEeaKkluH,
MPOTEKAIOIIME C BBIJICICHUEM TeIlIa.

DNEeKTPOH - ycToMuYMBasi dJeMeHTapHas (T.e. Hepas3JenuMas) 4acTHlla ¢ dJIEMEHTapHbIM (T.e.
HAaUMEHBIIUM M3 BO3MOXXHBIX) OTPULIATENBbHBIM JJIEKTPUUYECKUM 3apsOM M Maccoi 9,11-10° kr.
DJEeKTPOHbI SBJISIIOTCA COCTaBHOM 4YacThi0 aTOMOB BCeX 3jeMeHTOB. O0najaioT CBOMCTBaMHU Kak
YacTHIl, TaK ¥ BOJIH.

DneKTpoHHas KOH(MUTypalusi- paclpesieleHue 3JEKTPOHOB IO JHEPreTHYECKHUM YPOBHSIM,
CYILIECTBYIOIIKUM B AJIEKTPOHHOM 00JIake aToMa. DJIEKTPOHHYIO KOH(UTYpAIMIO OMUCHIBAIOT Pa3HBIMU
crocobaMu: a) C MOMOIIBI0 AJIEKTPOHHBIX (GopMys, 0) ¢ TOMOIIBIO OPOUTANBHBIX AUATPAMM (CM.
“anexTpoHHas popMyna’’, SIEKTPOHHAs sTueika”).

OnexkTpoHHas ¢GopMysa- 3aluch pPACHpeleNeHHs] HMMEIOLIMXCS B aTOME DJIEKTPOHOB 110
SHEPreTUYECKUM YpPOBHSIM U opOutansm. Hanpumep, snektpoHHas (opmyna Kuciaoponaa (3JI€MEHT
HOMED &, aTOM COAEPKUT § FIIEKTPOHOB): 1s% 25 2p*.

DNEeKTPOOTPULIATENILHOCTh - OTHOCUTEIbHAS CIIOCOOHOCTh aTOMHBIX SIJIEp MPUTATUBAThH K cede
AIIEKTPOHBI, 00PaA3yIOIIME XUMHUECKYIO CBS3b. XapaKTepu3yeT CIOCOOHOCTh aToMa K MOJSpU3AILIH
XAMHYECKHUX CBSI3EH.
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DJNIEeMEHT - BEIIECTBO, COCTOSAIIEE U3 aTOMOB OJHOTO BHJA (M3 aTOMOB C OJMHAKOBBIM 3apsIoM
anpa). YacTo 3J1eMEHT COJIEPKUT B CBOEM COCTAaBE HECKOJIBKO U30TOMOB.

DHJoTepMUYeCcKHue peakiuu (0T Tpedeckoro endon - BHYTPH) - XUMHYECKHE PEaKIIHH,
MPOTEKAIOIIKE C TOTJIONIEHUEM TeILIa.

Sueprus axrusauuu (E,, nHOr1a 0603nadaercs kak AE”) - 910 Ta mononHUTENbHAS SHEPTHS (K
cpenHelt sHepruu E CTalKuBarOMIMXCsl YaCTHII), KOTOpasi HE0OX0IMMa, YTOOBI CTOJIKHOBEHUE MTPUBEIIO
K XUMHYECKOW peakiui. DHEPTUI0 aKTUBAIIMU WHOTJA HA3BIBAIOT TaK)KE YHEPTETUUECKHM OapbepoM.
Kaxnas xumudeckasi peakiys UMEET CBOIO SHEPrui0 akTuBanuu. 3HaueHus E, ayig peakuuil Mexmy
HEUTpaJIbHBIMH MOJICKYJIaMH COCTAaBJISIOT, Kak mpaBuio, oT 80 mo 240 kJx/mons. Ha Bennuuny E, He
BIIMSICT TEMITEpaTypa, HO MOYKET MOBJIMATH IPUCYTCTBHE KaTaIM3aTOPA.

DHranelusg - "Temiocojaepxkanue” pearupyronmx BemectB. O0o3Hauaercs kak [JH. Ilpum
MIOCTOSTHHOM JaBJICHUHM (€CIM peakuus HUAST HE B 3aMKHYTOM COCYJE) HM3MEHEHHE SHTAJbIIUU B
MPOIIECCe XUMUYIECKOM PEaKIIuu paBHO €€ TerioBoMy dhdekTy.

SnepHple peakiuu - TMPEBpalllCHHE OJHMX BEHIECTB B JPyrHe, HO HE NIyTeM pa3pbiBa H
00pa3oBaHUsl XUMUYECKUX CBSI3€H, a IMMyTEM HM3MEHEHUS CTPOEHUS SIep SJEMEHTOB, YYaCTBYIOIIUX B
TaKUX PEAKIIHIX.

15. OCOBEHHOCTH PEAJIM3ALIMM JUCLHUTIIVHBI 1151 THBAJIMIOB U JULL
C OTPAHUYEHHBIMHY BO3MOKHOCTSIMHU 3/10POBbSI

B cooTBeTcTBHM ¢ METOIMYECKUMHU peKoMeHaanusMu Munobpuayku PO (yrB. 8 anpens 2014
r. Ne AK-44/058H) B Kypce MpeAronaraeTcsi HCIOIb30BaTh COMMAIBLHO-AKTUBHBIC U Pe(ICKCUBHBIC
METOJIbI O0y4YeHHS, TEXHOJIOTHU COLUOKYJIBTYpHOU peabunutanuu oOyuaromnmxcs ¢ OB3 ¢ nensio
OKa3aHUs OMOIIH B YCTAaHOBJICHUH IMOJTHOLUEHHBIX MEKIMYHOCTHBIX OTHOIIEHUH.

OOyyeHne aHIl C OTPaAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBbSI OCYIIECTBISIETCS C Y4E€TOM
UHAUBUAYAJIbHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEH, a Uil MHBAJIUJOB TAKXKE B COOTBETCTBUHU C
WHAUBUAYAIBHON MpOrpaMMoii peaduianTaluy HHBAIH/IA.

Jas JMI ¢ HapylleHHeM C¢JyXa BO3MOXHO TIIpeIOCTaBiIeHHEe HH(OpPMAIMH BU3YaJbHO
(KpaTKHil KOHCIEKT JICKIIMI, OCHOBHAs U [IOMOJHHUTEIbHAS IJIUTEpaTypa), Ha JIEKIHOHHBIX H
MPAKTUYECKHUX 3aHSATHUSX JOIYCKAaeTCsl MPUCYTCTBUE ACCUCTEHTA, a TaK e, CypAONEepEeBOIYMKOB U
TU(IOCYPIOTIEPEBOAUMKOB.

OneHka 3HaHUM CTYAEHTOB Ha TNPAKTUYECKUX 3aHATUSAX OCYIIECTBISETCS Ha OCHOBE

MMCbMEHHBIX KOHCIIEKTOB OTBETOB HA BOIIPOCHI, MUCbMEHHO BBIMOJHEHHBIX MPAKTHUYECKUX 3aaHUI.
Jlokian Tak ke MOKeT OBITh NMpeAoCTaBiIeH B NMUCbMEHHOW (opme (B BHIE pedepara), MpU 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUSA K KAaueCTBY M3JIOKEHUs MaTepuaia
(MOHATHOCTh, KayecTBO pEuYd, B3aMMOJEWCTBHE C ayOUTOPHE M T. 1) 3aMEHSI0TCS Ha
COOTBETCTBYIOIIME TPeOOBaHUs, MPEAbABIsAEMble K MHUCHbMEHHBIM paboTam (KadecTBO oQopMIIeHHUs
TEKCTa U CIHCKA JIUTEPaTyphl, FPaMOTHOCTh, HAJTMYNE WILTIOCTPALIMOHHBIX MaTepHaIoB U T.1.)
C ydeTroM COCTOSHHUS 3JI0pOBbsI IPOCMOTP KHMHO(MWIBMA C IMOCIEAYIOIIUM aHAJIU30M MOXET OBbITh
IIPOBEJIEH JIoMa (HarpuMep, IpU He0OXOIMMOCTH JOTIOJIHU-TEIbHON 3BYKOYCHIIMBAIOIIEH anmnapaTypsl
(naymHuKHM)). B TakoMm cimydae CTYIEHT MPEAOCTaBISIET MUCHMEHHBIM aHaIW3, COOTBETCTBYIOIIHIA
IpeIbABIIEMBbIM TPEOOBAHUSM.

[IpomexxyTouHast arrectauusi AJsl JIMI C HapYyIICHUSIMHU ClyXa MPOBOAUTCS B NMHCbMEHHOMN
dbopMe, TpHU 3TOM HCHOJIB3YIOTCS OOIIMe KpUTepuu oleHuBaHus. llpu HeoOXonMMoOCTH, Bpems
MOJTOTOBKU Ha 3a4eTe MOKET OBbITh YBEIMUYEHO.

Jlis M ¢ HapylleHMeM 3peHHsl JIONyCKaeTcs ayauaibHOe IMperocTaBlieHne MHGOopMaluu
(Hampumep, ¢ UCIIOIB30BAHUEM MPOTPAMM-CHUHTE3aTOPOB PEYH), & TaK K€ UCIIOJIb30BAHHUE HA JICKIIUAX
3BYKO3AIHCHIBAIOIINX YCTPOUCTB (AMKTO(GOHOB W T.1.). JlomyckaeTcs MPUCYTCTBUE HA 3aHATHUAX
accHUCTeHTa (TIOMOIIIHUKA), OKa3bIBAIOIIEr0 00YJYaroIUMCs HEOOXOAUMYIO TEXHUYECKYIO TTIOMOIITb.
OneHka 3HaHWM CTYAEHTOB Ha CEMHHAPCKUX 3aHSTHUSIX OCYHIECTBIETCS B yCT-HOM (opme (kak
OTBETHI Ha BOIPOCHI, TaK M MpakTHUeckue 3amanus). [Ipu HEeoOXoauMocT aHanu3a (UiIbMa MOKET
OBITh 3aMEHEH OIMCAaHUEeM CHUTYallud MEXAITHUYECKOTO B3aMMOJCHCTBHUS (Ha OCHOBE OIbITa
PECIIOHJIEHTa, XYJOKECTBEHHOM JHUTEpa-Typbl © T.J.), TO3BOJISIIONIMM OLEHUTHh CTENEHb
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c(OpPMHUPOBAHHOCTH  HABBIKOB  BIAJCHHS METOJAaMU aHaju3a M  BBUBICHUS CHEHUPUKU
(GYHKIIMOHUPOBAHUSI W PA3BUTHS TICUXUKH, MO3BOJISIIONIMMU YYUTBHIBATh BIIUSHUE DTHHUYECKUX
dakropoB. [lpu mpoBe-IeHHMM NPOMEXKYTOUHOM aTTeCTallMyd MAJs JUI C HapyLICHUEM 3pEHUs
TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE COOEeCceI0BaHUE 110 BOIIPOCAM.

Jlnna ¢ HapymleHUSIMH ONOPHO-IABMIaTeJbHOI0 anmapara HE HYXIATCi B 0OCOOBIX
dopmax mpenocraBieHus yueOHbIX MarepuanoB. OIHAKO, C Y4ETOM COCTOSHHS 30pOBBSI 4acTh
3aHATUA MOXET ObITh pealin30BaHa IUCTAaHIMOHHO (mpu momomu cetu «MHTepHeT»). Tak, mpu
HEBO3MOXXHOCTH TIOCCIICHHS JIGKIIMOHHOTO 3aHATHS CTYACHT MOXXET BOCIOJIB30BATHCS KpPATKUM
KOHCIIEKTOM JICKLIHH.

[Ipy HEBO3MOXXHOCTH TOCEIIEHUsI MPAKTHUECKOIO 3aHSATUSl CTYACHT JOJDKEH IMPEAOCTaBUTh
NUCHbMEHHBIA KOHCIIEKT OTBETOB Ha BOIPOCHI, MUCHbMEHHO BBIMOJIHEHHOE PAKTUYECKOE 3aJaHHeE.
Joknmaa Tak ke MOXKET OBITh NMPEJAOCTaBIICH B NMUCbMEHHOW ¢dopme (B Buiae pedepara), mpu 3TOM
TpeOOBaHUS K COJCPIKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KA4eCTBY M3JIOKEHHs MaTepuaa
(MOHATHOCTh, KayecTBO pEuYd, B3aMMOJEWUCTBHE C AayOUTOPHEH U T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOIIME TPeOOBaHUs, MPEABSABISIEMble K NMUCbMEHHBIM paboTaM (KauecTBO 0o(pOpMIICHUS
TEKCTa U CIHCKA JIUTEPATyphl, FPAMOTHOCTh, HATMYKUE WILTIOCTPAIIMOHHBIX MAaTEpUANIOB U T.J.).

[TpomexxyTouHasi aTTecTanysl Ui JIUI[ C HapyLICHUSMH OIOPHO-IBUTATEIBLHOTO arrmapara
MPOBOAMTCS HAa OOIIMX OCHOBaHUSX, MPU HEOOXOTUMOCTH TMpoLEaypa 3adeTa MOXKET ObITh
peann30BaHa JUCTAHLIIMOHHO (HampuMep, IpH oMol nporpammsel Skype).

Jl71st 5TOrO MO AOTOBOPEHHOCTH C MPEMNOJaBaTesieM CTYAEHT B ONpeAeICHHOE BPEMS BBIXOIUT
Ha CBSI3b JIJIS IPOBEACHUS MPOLEAYPHI 3aueTa. B TakoMm cirydae 3aueT cmaercs B BUE coOece10BaHMs
no BompocaMm (cM. (opMbl MPOBENEHUS MPOMEXKYTOYHOW aTTecTalluu sl JIUI C HapyLIICHUSMU
3penwust). Borpoc u mpakTuyeckoe 3aaHne BHIOMPAIOTCS CAMHUM IIPETIOIaBaTENIeM.

[Ipumeuanue: DOHABI OLIEHOYHBIX CPENCTB, BKJIIOYAIOIIME THUIOBBIE 33JaHUS W METOJbI OLICHKH,

KPUTEpUU OIICHUBAHMS, TO3BOJSIONIUE OLICHUTh PE3yIbTaThl OCBOCHHS JAHHON JAMCHUILIMHBI
obyuaroutumucs ¢ OB3 moryt Bxoauts B cocta PII]] Ha mpaBax OTAeNbHOTO IOKYMEHTA.

IIporpammy cocTaBuIIn:
O.A. AnanbeBa — JIOLICHT OTACJICHHS OMOTEXHOJIOTUM, KaHAUIAT XUMUYECKUX HAYK, TOIEHT

C.Bb. BypyxuH — DO1IEHT OTJENECHHUS OMOTEXHOJIOTUM, KAaHAUIAT XUMUYECKUX HAyK

Peuenzenrt:

B.A. KOHOI[H)KHBIﬁ — AOLOCHT OTACIICHUA 6HOTCXHOHOFHﬁ, KaHIUAaT XUMHUYCCKUX HAYK, JOIICHT

JUCT COT'JIACOBAHUSA PABOYEH ITPOI'PAMMBI JUCIUTIJIMHBI

[Iporpamma paccMOTpeHa Ha 3acelaHiH PykoBoauTens oOpa3zoBaTenbHOM MPOrpaMMbl
OTJIeTICHUsI OMOTEXHOJIOTHI 06.03.01 mampaBieHus MOATOTOBKH «broIOTHS»
(mpotokon Ne oT «  » 20 1)) «» 20 T JI.H. Komaposa

HauganpHuk ornenennsa OMOTEXHOIOT U
«07» utons 20 . A.A. Kotasipos
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