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1. EJIN 1 3AJIAYHU OCBOEHMUSA JUCIIUITJIMHBI

Henp n3yyeHnss IMCHUIIIMHBI:

- MPEIOCTaBUTh CTYJIEHTY COBOKYIHOCTb XMMHYECKUX 3HAHUH, COOTBETCTBYIOIIMX YPOBHIO OOpa30OBaHMs
CIEIIMAJIMCTA 10 COOTBETCTBYIOIEMY HAIIPABJICHUIO IOATOTOBKH;

- COOOIIUTh CTYAEGHTY CBEICHMs O HauOosiee 3HAYMMBIX XMMHUYECKMX 3HAHUSAX, HPUOOPETEHHBIX
YeJI0BEYECTBOM HAa COBPEMEHHOM 3Tall€ €r0 Pa3BUTHS, U 3HAUEHUH HAYKU XMMUU B XKU3HU U NIPAKTUUECKON
JesITeIbHOCTH YEJIOBEKa;

- J1aTh IpPEJCTABJICHUs O MHOrooOpa3sMM XMMHYECKUX BEILECTB, UX CHCTEMAaTUKE, CTPOEHMH, CBOMCTBax
BELIECTB U 3aKOHOMEPHOCTSAX UX MPEBPAIIECHUH.

3agaum u3ydyeHus JMCUUILIMHBI:

- 1aTh COBPEMEHHBIE MPE/ICTABICHUSI O CTPOCHUH BEIIECTBA, O 3aBUCUMOCTH CTPOEHUS U CBOIMCTB BEILIECTB OT
IIOJIOXKEHUS COCTABIAIOIIMX HX 3jeMeHTOB B llepuoauueckoil cucreme Xxumudeckux ssieMmeHToB J[.M.
MenpeneeBa, OT COCTaBa U CTPOCHUS;

- JaTh IPEJACTaBJIEHHME O KUHETHYECKOM M TEPMOAMHAMHUYECKOM IOAXOAaX MpH HU3YyYEHHUU MPUPOAbI
XUMHUYECKUX PEaKIil, ONMMCaHUU XUMUYECKHUX Mpo1ieccoB. [[puMEHUTh TEpMOAMHAMUYECKUIA U
KUHETHYECKMHA METOnbl Ui OOBSCHEHHS 3aBUCHUMOCTH CKOPOCTH XHMHUECKOW peakiMu ¥ XUMHYECKOI'o
PaBHOBECHS OT Pa3IHMUHBIX (DaKTOPOB.

- OOBSICHUTh 3aBUCHUMOCTb CBOICTB BELIECTB OT MPUPOJbl XUMHUECKOW CBA3M (MOHHOM, KOBAJEHTHOH,
METaJIINYECKOH);

- JlaTh HaBBIKM Oe30macHOl paboOThl ¢ XMMHUYECKHMH BeLECTBaMHU, Cc(HOPMUPOBATH IPEICTABICHUS O
IIOCTAHOBKE U BBINOJHEHUH (PU3UKO-XUMUYECKOTO IKCIIEPUMEHTA;

- BbIpa0OTaTh HABBIKM CAMOCTOSITEIBHOIO MOMCKA XUMHUECKON MHPOPMALIUK C UCIIOIb30BAaHUEM PA3THMUHBIX
MH(OPMAIIMOHHBIX HCTOYHHMKOB (HAayYHO-TIOMYJISIPHBIX HW3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Internet);

- Pa3BUTbH HABBIKM CHCTEMHOTO TIOJIX0/1a K PEIICHHIO YUeOHBIX 3a/1a4 Ha IPUMEPE OCBOCHUS TUCIIUTUIAHBL;

- 1aTh 0a30BbIE 3HAHUSI HEOOXOAUMBIE JUIsl U3YUEHUS CHICIMATIbHBIX AUCLUILINH, @ TAKXKe JJI UCIIO0JIb30BaHMS
MpHOOPETEHHBIX XUMHUYECKUX 3HAHUH B JabHEHINEH MPAaKTHYECKON IeATEIIbHOCTH.

2. MECTO JUCHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI (1a1ee — OIT)
BAKAJIABPUATA

JucuumimHa «XUMHUs» peaqu3yeTcss B paMKax 00sS3aTelIbHOW 4acTH, GOpPMUPYEMON Y4aCTHHUKAMU
00pa30BaTeNbHbIX OTHOIIEHUHN, 1 OTHOCUTCS K €CTECTBEHHOHAYYHOMY MOJYIIIO.

Jnsg u3ydeHHsl TUCHMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHMS M HaBBIKM, CHOPMHPOBAHHBIE Y
oOyuyaroluxcsl B pe3yibTaTe OCBOSHUS TUCIUIUIMH 00111asi, HeOpraHM4ecKasi U opraHudeckast Xumusi, Gpusnka,
MaTeMaTHKa B 00beMe Cpe/iHeH IIKOJIBI.

3HaHue XUMHUU GOPMUPYET OOIIYI0 MHKEHEPHYIO KYJIbTYpPY CIIEUAINCTa, 1aeT BO3MOKHOCTD TITy0xKe
MIOHUMATh JIF0OObIE TEXHOJIOTHYECKUE U HKOJIorHuecKue nporecchl. Kype xumun siBiisiercst 6a30i A1 n3ydeHust
psina o61eoOpa3zoBaTeNbHBIX U OOIIETEXHUYECKUX AUCLIUIIINH.

Jucuunnuza nsyvaercs Ha [ kypce B [ u I cemectpax.

3. HEPEYEHbD IVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O JUCIUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIbBTATAMUN OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

B pesynerate ocBoenuss OIl OGakamaBpuara oOydaromuiics TODKEH OBJAAETh CIEIYIOIUMHU
pe3ynbTaTaMi 00y4YeHHs MO AUCIUILIINHE:

Kon HaunMeHoBaHHne Koa n HaumeHoOBaHNe HHANKATOPA
KOMHeTeHlII/Iﬁ KOMIIETCHIIMU JOCTUKCHUA KOMIIETCHIIUU
OIlK-1 Crnocoben wucnonb3oBarh 0a3zoBbie | 3- OIIK- 1 - 3HaTh: pojb €CTEeCTBEHHBIX
3HAHUS €CTECTBCHHOHAYYHBIX | HAYK (XMMHH B TOM YHCIIE) B BBIPAOOTKE
JTUCIUTIIMH B MPO(EeCCHOHATBLHON | HAYYHOTO MHPOBO33PEHUS; B3aMMOCBS3b
ACATCIIbHOCTH, HpI/IMeHSITB METOAbI MC)KI[y OCHOBHBIMHU XUMHUYCCKUMHU




MaTeMaTHu4CCKOIro aHajJu3a n
MOACIINPOBAHUSA, TCOPETUUCCKOTO U
OKCIICPUMCHTAJIBHOT'O
HCCICIOBaHUA.

OTKPBITUSIMHU u HAyYHBIMH
YMO3aKJIIOYEHUSMU Ha  UX  OCHOBE;
TPaHUIBl TPUMEHUMOCTH (PU3UYECKHX U
MaTeMaTU4YeCKUX MOJENEe W TEeOpui, UX
poJIb B BbIpa0OTKE Hay4HOI'0
MUPOBO33pEHUSL.

V- OIIK- 1 - Ymertsb:

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MpU
OO0BSICHEHUH PE3yIbTATOB YKCIIEPUMEHTOB;
OPaBWJIBHO  COOTHOCUTh  COJEp)KaHUE
KOHKPETHBIX 3a7a4 C OONIMMH 3aKOHAMH
(U3HUKY, XUMUH U MATEMaTUKU; IPUMEHSATh
Hay4HbIC MOAXO/IbI B perieHuu
KOHKPETHBIX 3ajlay; CTaBUTh U pellaTh
MpOCTeHINe SKCIEPUMEHTAIbHBIC 3a/1a4H,
00pabaThIBaTh, aHaJIM3UPOBATH u
OIICHUBAaTh TOYHOCTh M JOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3y/IbTaTOB.

B- OIIK-1- Brnanets:

TEOPETUYECKUM MaTepUajoM IO OCHOBHBIM
pazmenaMm  AWCHUIUIMHBL B oOBbeMe
JOCTaTOYHOM  JUIA uACHTU(DHUKAIIH,
ONMMCAaHUS W  OOBSCHEHUS  SBJIICHHIA,
TEOPETUUYECKHUMH U JKCIIEPUMEHTATLHBIMU
METOAdaMU HCCIICIOBAHUS SIBIICHHIA;
METO/I0JIOTHEN HAy4HOI0 IIO3HAHUSL.

4. BOCHUTATEJIbHBIN MOTEHIUAJ IUCIHUTIIVHBI

Hanpagsyenusi/ueaun 3agauu BOCIUTAHUS BocnuTaTe bHbIH NOTEHINAT THCITATLTHH
BOCIIMTAHUA (xon)
IKoJI0rnIecKoe — (popmupoBanue Hcnonbs3oBanne BOCIUTATETEHOTO
BOCIUTAHUE OEpeKHOTO OTHOIIIEHHS K MOTCHIIMAIA JUCIUILIAH T'YMaHUTAPHOTO,
MIPUPOJIC U OKPYKAIOIIEH = €CTECTBEHHOHAYYHOTO U
cpene (B9) o0menpodecCHOHaTbHOTO MOTYIICH:

- pa3BUTHE HKOJIOTMUYECKOM KYIbTYpHI Uepes
yueOHbIe 3aJaHHsI UCCIIE0BATENILCKOTO
Xapakrtepa, IoAroTOBKY pedepaTos,
JOKJIaJI0B, IPE3EHTALIHI, ICCE, HAyUHO-
00pa30BaTeNbHbIX TPOEKTOB KOJIOTUYECKON
HaIpaBJIE€HHOCTH;

- CO/ICHiCTBHE Pa3BUTHUIO HKOJIOTHUECKOTO
MBIIIJIEHUS YEPE3 U3yUEHUE TOCIIEACTBUN
BIIUSIHUS YEJIOBEKA Ha OKPYXKAIONIYIO Cpeny.

HNHaTennexkryajabHoe - (hopmupoBaHue Hcnonp30BaHne BOCIUTATEIBLHOTO
BOCIIMTAHME HCCIIEIOBATENBCKOIO U MOTEeHIIMAaJa TUCIUIUINH
KPUTHUYECKOTO €CTECTBEHHOHAYUYHOTI0,
MBIIUIEHHUS], KYJIbTYpPbI o0uienpogeccuoHaIbHOrO U
YMCTBEHHOI'O TpyZAa po(eCCUOHATIBHOTO MOAYIS ISl Pa3BUTHUS
(B11) HCCIIEIOBATENBCKOTO M KPUTHYECKOTO

MBILUIEHUS, (YOPMUPOBAHUS KYJIBTYPHI
YMCTBEHHOI'O TpyJia IOCPEACTBOM
BOBJICUCHUS CTY/ICHTOB B Y4eOHO-




HCCIIEIOBATENLCKYIO e TEIbHOCTh
(yueOHBIC HCCTIE0BATEIBCKUE 3a/1aHMUS],
Kypcosble pabotsi, HUPC).

IpodeccuonanbHoe u - hopMupoBaHue 1.Mcnionb30BaHuEe BOCIUTATEIHHOTO
TPY/AOBOE BOCIUTAHUE TIJTyOOKOIro MOHUMAHUs NOTEHLIMaNa TUCIUILUINH
COLIMAJIbHOW PO €CTECTBEHHOHAYYHOT'O U

npodeccuu, NO3UTUBHON = 00HIENPOPECCHOHATBHOIO MOTYJIS JUIS:
Y aKTUBHOH YCTaHOBKHM Ha = - (pOpMHPOBAHUS MO3UTUBHOIO OTHOIICHHUS

IIEHHOCTH U30paHHOMN K npodeccuu, TOHUMAaHUS €€ COIHAILHOM
CIEIUATBHOCTH, 3HaYMMOCTH U POJIU B OOIIECTBE,
OTBETCTBEHHOTO CTpEMIICHHS CJIeI0BaTh HOpMaM

OTHOIICHHS K IpoQeCCHOHATBHOM ITUKHU ITOCPEACTBOM
npogeccuoHaTbHON KOHTEKCTHOT'O 00Y4YEHMsI, pEILICHUS
NeSITeIbHOCTH, TPYLY NPaKTUKO-OPUEHTHPOBAHHBIX CUTYaIMOHHBIX
(B14) 3a7ad4.

- (hopMHpOBaHHS YCTONYMBOIO HHTEpECa K
po(heCCUOHATTLHON e TeILHOCTH,
CIIOCOOHOCTH KPUTUYECKH, CAMOCTOSTEIILHO
MBICJINTDH, IIOHUMATh 3HAYUMOCTH HpO(l)eCCI/II/I
HIOCPEICTBOM OCO3HAHHOTO BHIOOPA
TCMATHUKH IIPOCKTOB, BBINTOJIHCHUA ITPOCKTOB
C MOCJIEAYIONIEH MyOINYHOM pe3eHTaIei
pE3yJIbTaTOB, B TOM 4KCJIe 000CHOBaHHEM HX
COIMAJIbHOM U MPAKTUYECKON 3HAYMMOCTH;

- (opMupoBaHUS HABBIKOB KOMaHIHOU
paboThI, B TOM YKCJIE PeaTn3alliu
Pa3IMYHbIX IPOEKTHBIX pojel (uuaep,
UCIIOJTHUTEIIb, AaHAJTMTHUK U TIP.) TTOCPEICTBOM
BBIITOJTHCHHA COBMCCTHBIX ITPOCKTOB.
2.Mcnonp30BaHUE BOCITUTATEIBHOTO
IIOTCHIIMaJIa AUCIIUITIJIINHBI «DKOHOMHUYECKHE
¥ TIPABOBBIC OCHOBBI METUITUHCKON
JESITEIBHOCTHY, « DKOHOMHUECKUE U
IIPaBOBBIE OCHOBBI MPO(HECCHOHATBHOM
JeSTSILHOCTI IS

- (hopMUpPOBaHMSI HABBIKOB CHCTEMHOTO
BUJICHUA POJIM 1 BHAYMMOCTHU BBI6paHHOI>i
npodecCcruu B COIMATbHO-DKOHOMHYECKUX
OTHOIICHHSIX Yepe3 KOHTEKCTHOE 00yUeHHUE

5. OFBEM JUCHHUIIVIMHBI B BAYETHBIX E/IUHULIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINUXCS C MPENNOJABATEJIEM (IIO BUJIAM 3AHATHIN) 1 HA
CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCHA

KosnuyecTBo yacoB Ha BuJ paGoThl 10

ceMecTpam:
Buj paGorsl

Ne 1 Ne 2 Bcero

KonTakTHas pabdora o0y4yaromuxcs ¢
npenogaBareyaeM

AyIuTOpPHBIE 3aHATHS (BCEr0) 32 \ 48 | 80




B Tom umncne:
JeKyuu 16 16 32
NpaKmuyecKue 3aHsamusl 16 16
1aO0pamopHvle 3aHAMUSL 16 16 32
IIpomexyTOUHAS ATTECTALMSA
B ToMm umncne:
3auem +
Ox3amen 36 36
CamocTosiTeJibHasi padoTa 00yYarIuXCcsl 76 24 100
Bcero (1achl): 108 108 180
Bcero (3aueTHble eTHHUIIBI): 3 3 6

6. COAJEP) KAHUE JUCHMIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM) C
YKA3AHUEM OTBEJIEHHOI'O HA HUX KOJHUYECTBA AKAJEMHUYECKHX YACOB H
BHUAOB YYEBHbIX 3AHATUU

6.1. Pasoenvl oucyuniuHsl u mpyooemKoCcms no 8U0AM YUeOHbIX 3aHAMULL (6 aKkademMuiecKux yacax)

Henens HaumeHnoBaHue pazaesa /TemMbl Buabl yueOHBIX 3aHATHI, BKJIIOYAS
AUCHMILITUHBI CaMOCTOAITEIbHYI0 Pa0oTy 00y4YaroLIUXCs U
TPY/A0€MKOCTh
(B yacax)
Jlex IIp Jlab | Bueayn | CPO
1-2 1. OcHOBHBIC IOHATHS B XUMHH 2 6 6
3-8 2. XuMHnYecKkasi KHHETHKA U XUMHYeCcKoe 6 30
paBHOBecHe
3-6 XuMuYecKkasi KHHETHKa 4 4 15
7-8 XUMUYECKOE PAaBHOBECHE 2 15
9-16 3. PacTBoOpBI 10 6 46
9 PactBopbl. O0mme CBOMCTBA paCTBOPOB. 1 6
10 PacTBOpBI HEINEKTPOIUTOB. 2 10
KosumnraruBHbIe CBOMCTBA paCTBOPOB.
11-16 | Uctunnsle pacTtBopsl. OOmIME CBOMCTBA 7 6 30

pacTBOPOB 3JIEKTPOJIUTOB. PaBHOBECHS B
BOJIHBIX PaCTBOpax JIEKTPOJIUTOB

Wroro 3a I cemectp 16 16 76
1-4 4. OcHOBBI XUMHY€CKOMH ) 4 4 6
TePMOANHAMMKH
1 OCHOBHBbIE TIOHATHUS U OIIPEICTCHUS 2 1 2
XUMHAYECKON TePMOAMHAMUKH.
2-3 Tepmoxumus. 2 2 4 2
4 CaMonpoun3BOJIbHBIE U 1 1 2

HECAMOIPOU3BOJIbHBIE POLIECCHI.
Kputepun paBHOBeCHsI 1 HampaBJIeHUS
CaMOIIPOU3BOJILHOTO MPOTEKaHUS

IIPOIECCOB.

5-8 5. OCHOBBI 3J1EKTPOXHMHUH 3 4 4 8

5-6 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE 1 2 2 4
peakiyy B pacTBOpax.

7-8 DnexTpoxumuueckue mpoueccol. Kopposus 2 2 2 4

MCTAJUIOB U MCTO/bI 3alIUTHI OT KOPPO3UH.

9-14 6. CTpoeHNe BeleCTBA M XHMHYECKAs 7 6 4 8




CBSI3b
9-10 Ctpoenue atoma 2 2 2
11-12 [lepuoanueckuit 3aKOH U MEePUOAUUECKAs 1 2 1
cucTtemMa XumMuueckux annemenTon .M.
Menpeneena.
12-13 | Xumudeckast CBsi3b U MEKMOJICKYIISIPHBIE 2 2
B3aUMOJICUCTBU
14 CrtpoeHue BeliecTBa U €ro arperaTHoe 1 1
COCTOSTHHE
14 KoMmmnekcHble coequHEHNS 1 2 4 2
15-16 7. AucnepcHbie cucteMbl. Kosutonanbie 2 2 4 2
PACTBOPHI.
15 JlucnepcHbIe CHCTEMBI. 1 2 4 1
16 Komnounneie pactBopel. OCOOEHHOCTH 1 1
CBOMCTB BBICOKOJIMCIIEPCHBIX CHCTEM.
Wroro 3a Il cemectp 16 16 16 24

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3anamus / cemunapul, Jlab — nabopamopmuvie s3anamus, Breayo —
sHeayoumopHas koumaxkmuas padboma, CPO — camocmosmenvnas paboma obyuarowuxcs, Il —mpaxmuueckas
no0020mosKa.

6.2. Coagep:xanue TUCHUILIMHBI, CTPYKTYPHUPOBaHHOE 110 pa3jiesiaM (TeMaM)

Jlexyuonnwiu Kypc

Conepxanue
HaunmenoBanmue pa3zaena / P

Henensn
TeMBbI JHCIUILTHHBI

Cemectp I

1-2 1.0cHoBHBIE IOHATHSA B CocraB atoma. DnemeHTapHble uyacTulbl. CocTaB sjapa
XHUMUH aroma. Xumudeckuid osnemeHt. W3orombl. Monbl. OCHOBBI
aTOMHO-MOJIEKYJISIPHOTO yueHus. Macca aTomMoB. ATOMHas
enuHuna Maccel. OTHOcuTeNnbHAss aToMHas Macca. Macca
Mousiekysl. OTHOcuTeNnbHAs MoJieKyisspHas Macca. KomnuecTBo
BemectBa. Moub. Ywmcno ABoragpo. MonsipHas Macca.
Monsipabiii 00bEM. OCHOBHBIE CTEXHOMETPUUYECKHE 3aKOHBI
XHUMHUHU. 3aKOH COXpPaHEHUs MacChl. 3aKOH MTOCTOSIHCTBA COCTaBa.
3aKOH TPOCTBHIX OOBEMHBIX OTHOIICHWN. 3aKOH COXPaHEHHUS
SHEPruu. 3aKOHBI TA30BOTO COCTOSHUS. XUMHYECKUE PEAKIUH.
Knaccudukanusa xumudeckux peakuuii. Pacu€rHble 3amaun Ha
MOHSITHE MOJIb, TA30BbIE 3aKOHBI, M0 YPABHEHUSIM XUMHUYECKUX
peaKuui.

3-8 2. XHMHUYeCcKasi KHHeTHKA H XHMHYeCKOe PAaBHOBeCHE

3-6 Xumunueckasi KHHETHKA ['oMoreHHbIe M TeTeporeHHble peaknuu. HeoOpaTtumebie
peakuyu. CKOpOCTh XUMUYECKON peakiii. OCHOBHOM MTOCTYJIAT
kuHeTuku. KoHcTranTta ckopoctu peakuuu. [lopsaok peakiuu.
OJIeMEHTapHble peakuuu. MOJEeKyJIIpHOCTE XMUMHYECKOM
peakuuu. 3aKOH JIEWCTBHS Macc JUIsl  DJIEMEHTApHOM
XAMHUYECKOW peakiuu. Peakiuu HyJI€eBOro u mepBoro nopsiaka.
PanuoakTuBHBIM pacnaj, Kak peakiuss NEepBOro MOpsJKa.
Ilepnon monypacnaga. Kunernueckne ypaBHEHUS U PACUETHI.
CrnoxHble peakiuu. MexaHU3M XUMHUYECKOW  pEeaKIUH.
Jlumutupyromas craguds mpoiecca. 3aBUCUMOCTh CKOPOCTH
PEaKIy OT TEMIIePaTypbl. JHEPTUs AKTUBAIMH ¥ KOOPPUITESHT




Bant-T'opda. Ypasuenne Appennyca. [Ipasuno Bant-I'odda.
DHepreTuyeckas guarpaMMa XHUMUYecKol peakuuu. Karanms.
WNurubupoBanue. l'eTeporeHHble  XMMHUYECKHE  PEAKIIHH.
Kunertnka rereporeHHbIX peakiui.

7-8

XUMHUYECKOE PAaBHOBECUE

XUMHUYECKOEe paBHOBECHE KaK YACTHBIM ciydaid oOmiei
npobiieMbl paBHOBecusi. OOpaTUMble XHMHUYECKHE DPEaKIIHH.
Kunerndeckuit BbIBOJI 3aKOHA JEHCTBYIOLIUX MacC 00paTUMOMn
XUMUYECKOU peakunu. KoHCTaHTa XMMHUYECKOrO0 paBHOBECHS.
BivsiHue wuW3MEHEHHS BHEIIHUX YCJIOBUU Ha IOJIOKEHUE
XUMHYECKOTO  paBHOBeCHsl  (KOHLIEHTPALIMS JaBJICHUE,
teMriepatypa, karanuzatop). [lpunuun Jle-lllaTtense. Tumnossie
3a/1a4d Ha XMMUYECKOE PAaBHOBECHE.

9-16

3. PacTBOpBI

PactBopsl. O011HE CBOMCTBA
pacTBOpPOB.

PactBopenne Kkak  CIOXHBIA  (DU3HKO-XUMHYECCKUI
npouecc. ConbBatanusi (ruaparauus). ConabBaTbl (THAPATHI).
Kpucramnorugparsl. TepMonHaMHKa Mporecca pacCTBOPEHHUS.
N3meHenne HSHTANBNMM M SHTPONHUH TPU PACTBOPEHUU.
Knaccudukanus pactBopoB. WCTUHHBIM U KOJUIOMAHBIN
pacTBopbl. KOHIICHTpUPOBAHHBIN U Pa30aBJIICHHBIH PaCTBOPBHI.
Hacpriuennslii  pactBop.  PacTBopel  31€KTpONIMTOB U
HEINEKTPoJIUTOB.  CrmocoObl  BBIpAXKEHHUS  KOHILIEHTpALUU
pacTBopoB. MaccoBasi, MonibHasi, 00bEMHAs A0au. MosspHas
KOHIICHTpAaIlKs, HOpMaJibHasl (SKBUBAJICHTHAs) KOHIIEHTPAIHSL.

10

HcrrHHBIE paCTBOPHI.
Paz6aBiieHHBIE pacTBOPHI
HEDJIEKTPOJINTOB

PactBopumocTs BemecTB. KoaddumueHt pacTBOpuMoCTH.
PacTBopuMOCTh Ta30B, XKUAKOCTEH U TBEPABIX Ten. Mojenb
ujeanbHoro pacteopa. 3akoH ['enpu. Konnurarussele cBoiicTBa
pactBopoB. 3akoH Paynsa. 3menenue temrieparyp KUNEHHUS U
3aMep3aHus pacTBOpPOB. DO0yIUTHOCKOTUYECKAs u
KpHockonuueckass —noctossHHble. Ocmoc.  OcMoTHueckoe
nasnenue. OOpatHbii  ocmoc. YpaBHenue Bant-T'oddda.
KomnuratuBHble  CBOMCTBa  pacTBOPOB  3JIEKTPOJIUTOB.
N3oToHnyeckuit KO3PPUIMEHT.

11-16

VcTuHHBIE PacTBOPBHI.
CaoiicTBa pacTBOpOB
3JIeKTpOJIUTOB. PaBHOBECHS B
BOJHBIX pacTBOpax
3JIEKTPOJIUTOB

CBoiicTBa paCTBOPOB YJICKTPOJIUTOB M JJICKTPOJIUTHYCCKAS
auccouranmsi. MexaHu3mMbl JIEKTPOJIUTHYECKONW TUCCOLIMALIAN
U COCTOSHHE HOHOB B pactBope. CuibHble M craOble
AIIEKTPOJIUTHI. Crenenn JTUCCOLIMAIINY. KoncranTa
aucconuanuu. Jlucconmanusi KHUCIIOT, OCHOBAaHUN M COJIEH.
3akoH pasOasinenust OctBanmpraa. Juccomuamusi  BOABI.
Bopopoanbelii M TrUAPOKCHJIBLHBIN mNoOKa3zaTreau. Pacuérsl
BOZIOpOAHOTO TIoKazarens (pH) pacTBOpOB CHIIBHBIX U CIAOBIX
KHCJIOT U OCHOBaHUM.

PacTBopumocTs MAaJI0pacTBOPUMBIX BelleCcTB.
ITpousBenenne pacrBopuMocTu. Pacd€rbl pacTBOpUMOCTH U
IIPOM3BENIEHUS] PACTBOPUMOCTH MaJIOPACTBOPUMBIX BEIIECTB.
BiusiHue MOCTOPOHHHMX BEIIECTB HAa pacTBOPUMOCTb. D ekt
0011ero uoHa.

OOMeHHbIe peakuM B pacTBopax. Peakuuu ¢ o6pazoBaHuemM
0CaJIKOB MaJIOPACTBOPUMBIX BELIECTB, CIAOBIX 3JIEKTPOJIUTOB,
ra3oB, OINpEACICHUE HANpPABJICHUS MPOTEKAHMsI PEAKIUH
HMOHHOT'O OOMEHa.

I'maponus conei. Hanucanue peakuuit runponusa. CreneHb
TUJpOJIN3a U KOHCTaHTa rujaponusa. Pacuér pH pactBopoB
conmeii. daktopsl, BaMsromMe Ha Tuaponau3. CoBMECTHBIN
TUJIPOJIN3 JBYX coJieil. TunoBkie 3a1aun.




KoMmmuiekcHble CcOoeIMHEeHHU; HOMEHKJIATYypa,
XapaKTEepPUCTUKA YCTOMYMBOCTU. 3aJjayd Ha PaBHOBECHE IpHU
JIMCCOIMAIIMN KOMIUIEKCHBIX COCIMHEHUM

2 cemecTp

4. OcHOBBI XUMHYECKOIi TCPMOINHAMUKH

OCHOBHBIE IOHATHUA U
oTpeiesICHUs] XUMUYCSCKOM
TEPMOAMHAMHUKH.

OcCHOBHBIE IOHATHA | ONpCACIICHUA XUMHYECKOUI
TepMOAUHAMHUKHU. 301MpoBaHHbIE, 3aMKHYTBIE, OTKPBITHIE
CHCTEMBI U HX OKpYyxkeHue. [lapamerps! cocTossHUS U QyHKIUA
COCTOSTHUSI TEPMOJAMHAMHYECKON cucTembl. PaboTa U Teruiora.
H3oxopHble, n300apHble, HU30TepMUYECKHE, aarnadaTH4YecKue
npoueccol. llepBoe Havamo TEpMOAMHAMUKH. OHTAIbIIUS.
BHyTpeHnHsis sHeprusi.

Tepmoxumus.

Tepmoxumus.  TerutoBble  3PQPEKTHI  XMMHUUECKHX
peakuuii. 3akoH l'ecca W ciencTBUs U3 HEr0. DHTAIBIHS
oOpa3oBanust U cropanusi BemecTB. CTaHIapTHOE COCTOSIHUE
BemiecTBa. Pacuér TernoBrix 3((EeKTOB XUMUYECKUX PEAKIIHH.
3aBUCUMOCTb TEIUIOBBIX 3((eKTOB OT TemmepaTypsl. 3aKOH
Kupxroda.

CamMonpou3BoJIbHbIE U
HECaMOIIPOU3BOJIbHBIE
npoueccel. Kputepuu
paBHOBECHUSI U HAIPABIICHUS
CaMOIIPOU3BOJILHOTO
IIPOTEKAHUS IIPOLIECCOB.

Camonpoun3BOJIbHBIE U HECAMOIIPOU3BOJIbHBIE MPOLIECCHI.
Oco0eHHOCTH CaMOITPOU3BOJIbHBIX MPOLIECCOB, TIOUCK KPUTEPHUS
MPOTEKAaHUs  CaMONPOU3BOJIBHBIX  MPOLECCOB.  DHTPOMUS.
TepmonrHaMu4yeckass BEpPOSTHOCTb. YpaBHEHHE bousbliMaHa.
3aBUCHUMOCTh SHTPONUHU OT TEMIIEpaTypbl, JaBJICHUS, 00bEMa
CUCTEMBI, CJOXXHOCTH CTpOE€HHMs Mousiekyld. M3meHeHue
SHTPONHUMU TPU MPOTEKAHUM XUMUYECKHX pEaKUUd U TpH
¢dazoBbIx mnepexonax. Kpurepuum paBHOBECHS U HaIpaBlICHUS
CaMOIIPOU3BOJILHOTO MPOTEKaHUsI IporeccoB. JHeprus ['ndoca
(UG). Kputepuit OCyIIECTBUMOCTH XHMHUYECKOTO TMpoIlecca.
Onepruss ['mO6ca u HampaBiieHHE XUMHUYECKOro Ipolecca.
BrnusHue SHTaIBbMUWHOTO MW AHTPONUUHOTO (HaKTOPOB Ha
HafpaBlIeHWe TpPOTEeKaHus mpouecca. OHeprus ['nbbca
oOpazoBanusi BemecTB. (|G 00paTUMBIX W HEOOpATHMBIX
peakuuii. YpaBHEHUE M30TEPMBl XMUMHUYECKOH pEaKIHH
(ypaBaenne Bant-I'odhda). Pacuérer [1G XuMHUECKHUX peaKIIH.

5-8

5. OCHOBBI YJ1eKTPOXMMHUH

5-6

OKHUCIIUTETBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIHH
B pacTBOpax.

Oxucnurens. BoccranoButens. CocTaBieHne ypaBHEHUN
OKHUCITUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIi METOA0OM
ANIEKTPOHHOTO OaylaHCca M METOI0M Hoypeakiuid. CTeneHs
OKHCIIEHHs aTOMOB B MoJiekyJie. [IpaBuina onpeaeneHus
CTETICHU OKHCJICHHUSI aTOMOB B MOJIEKYJIaX M B CIIO)KHBIX HOHAX.
3aBucumocts OBP oT xapakrepa cpeabl Ha mpuMepe
IepMaHraHaTa KaJus ¥ nepokcuaa Bogopona. Knaccuduxanms
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.
MexMoneKyasipHbIe, BHYTPHUMOJICKYIISIPHBIE peakiin. Peakm
JUCTIPOTIOPIIMOHUPOBaHUA. TUITHYHbBIE OKUCITUTENN U
BOCCTaHOBHTEIIH.

7-8

DIEKTPOXUMHUYECKHUEC
MPOIIECChI

JIBOMHOHN »NEKTpUYECKUN CIo. DJIEKTPOAHBIA IMOTEHIUAI.
CraHgapTHbIA ~ BOJOPOAHBIA  3JEKTpol. ['ambpBaHWYECKUU
anemeHT. DJIC. CBsa3p DJIC u uzmenenus suepruu [ ud6ca. Psn
HamnpspDkeHud MetayuioB. Hampasnenume mnporexkanns OBP.
DNEKTPOIu3.




9-14

Koppo3sust metanios u
METO/IBI 3aIIUTHI OT

KOppOBI/IH MCTAJIJIOB U MCTO/bI 3allIUTHI OT KOPPO3HHU.

KOPPO3HUH.

9-10 6. CTpoeHme BeleCTBA 1 XHMHYECKAs CBS3b

11-12 Crpoenue atoma ONEeKTpOHHOE cTpoeHue aroma. llepuoauyeckuil 3akoH H

HnepuouyecKas CUCTeMa XUMHUYeckux diemeHto J[.I.
MenneneeBa. CBs3b CTpoeHUS € (PU3HMUECKUMH CBOHCTBAMHU
BEIIIECTBA.

12-13 [lepuoanueckuii 3aKoH 1 [TepnoauHOCT, B M3MEHEHUHM 3JIEKTPOHHBIX KOH(UTyparuii
HepuoandecKas cucreMa atomoB. Ilepumoguueckuii 3akoH. Ilepuoanueckas cucrema
XxumMHuueckux 3nemeHToB JI.M. | xumuyeckux sneMeHToB. CTpyKTypa MEpUOIUYECKON CUCTEMBI
Menpeneena. 1 €€ CBS3b C DJIEKTPOHHOU CTPyKTypou atomoB. Ilepuoasl u

rpynnel.  KopoTko- ¥ JIMHHONEPUOIHBIA  BapUaHTHI
nepuoguueckod Tabmuubl. IlepMoANYHOCTE B M3MEHEHUM
BEJIMYMHBl PAJNYCOB, OHHEPIMM MOHHU3ALMHU, CPOJCTBA K
AJIEKTPOHY, 3JEKTPOOTPULIATEILHOCTH aToMOB. [lonokeHue
XUMHUYECKOIO JIEMEHTa B NEPUOAMYECKON CHCTEME KaK €ero
rJIaBHasl XapaKTePUCTHKA.

14 XUMHUECKasi CBSI3b U Xumuueckass  cBA3b.  OmpeneneHwe  MPOCTPAHCTBEHHOTO
MEXMOJIEKYJIIPHBIE cTpoeHus Mosiekyl. Meroa ['winecnu u Teopust rubpuau3anuy.
B3aUMOJICHCTBUS

14 CrpoeHue BeliecTBa u ero ArperaTHbple  COCTOSIHUSL ~ BEILIECTBA: TBEPAOE, KUJKOE,
arperaTHOe COCTOSTHHE razoo0OpazHoe. Kpucrammmueckoe U amMoppHOE COCTOSHHS.

Kpucranmuueckas pemerka, 1e(eKTbl CTPYKTYPHI.

15-16 7. AucnepcHbie cucteMbl. KoJumonanbie pacTBoOpHI.

15 JlucriepcHble CUCTEMBI. Knaccudukanus JUCTIEPCHBIX CHCTEM. [onsTus
reTepOreHHOCTh U JAucnepcHocTb. CrocoObl  MOIydeHus
BBICOKOJIMCIIEPCHBIX CUCTEM. MeTOo/bl IUCIEPTUPOBAHUS U
KOHJICHCALINH.

16 Komonnsbie pacTBOpBHI. OcobeHHocTH CBOMCTB  BBICOKOJUCIEPCHBIX  CHCTEM.
OcoOeHHOCTH ONTHYECKHX CBOMCTB. Oddext Tunnmans.
PoneeBckoe  paccessHue B KOJUIOMJOHBIX — pacTBOpax.
Konnuraruable cBOMCTBa. DNEKTPOKUHETUYECKHE SIBJICHMS.
Onektpodope3.  DIEKTPOIHAOOCMOC.  ArperaTUBHasT |
CEIMMEHTAllMOHHAsl YCTOMYHMBOCTh KOJUIOUJHO-AMCIIEPCHBIX
cucreM. Koarymsamus u koanecueHuus. JlmopoOGHble 301M.
[lonstue wmunemna. IlpaBuno Ilanera-®dasnca. CtpoeHue
muniesuisl. Cocrabienue Gopmyinbl muneiuisl. Ctpoenue [19C.
Mex¢aznblii U a3eTa— (JMEKTPOKUHETUUECKUN) MOTEHIIUAIBI.
YceTonunBoCTh KOJIJIOUAHBIX pacTBOpOB. DakTopsl,
00yCJIOBIMBAIOIINE YCTOWYMBOCTh KOJUIOMAHBIX PAaCTBOPOB.
[TpaBuno lynbie — lNapau. [opor koarynsiuum.

IIpakmuyeckue/cemunapckue 3aHAmMus
HanmenoBanme pasnena / Conepsanue
Henens
TeMbl JHCIUTIIUHBI
Cemectp 2
1-4 4. OcHOBBI XUMHYECKOI TePMOIHHAMMKH.




1-2

Tepmoxumus.

Tepmoxumus. TernoBbie 3PPEKTH XUMUUECKUX PEaKIUN. 3aKOH
I'ecca u cnencTBUs U3 HETO. DHTANBIINS 00pa30BaHUA U
cropanus BeiecTB. CTaHIapTHOE COCTOsIHUE BelecTBa. Pacuér
TEIUIOBBIX 3((HEKTOB XUMHUYECKUX PeaKIUid. 3aBUCUMOCTh
TETIOBBIX A (EKTOB OT Temneparypbl. 3akoH Kupxroda.

3-4 Camornpou3BosbHbIE U Kputepuu paBHOBecHsI 1 HalpaBJIEHUs] CaMOIIPOU3BOJIBHOTO
HECaMOIIPOU3BOJIbHBIE npoTekanus nporeccon. Dueprus ['nudoca (AG). Kpurepuit
nporeccel. Kpurepun OCYILLIECTBUMOCTH XMMUYECKOT0 npouecca. JHeprust [ nd6ca u
pPaBHOBECHSI U HANPaBIICHUS HaIlpaBJIEHUE XUMUYECKOT0 Npoliecca. BausHue sHTanbsnuitHoro
CaMOIPOM3BOJILHOTO U SHTPOIMHMHOrO (PAKTOPOB Ha HANpaBJIEHUE TPOTEKAHUS
MPOTEKAHUS MTPOLIECCOB. nporecca. AG oOpaTuMbIX 1 HEOOPATHUMBIX peaKIuii. Y paBHEHUE

M30TEePMbI XUMHYECKOW peakiuu (ypaBHeHue Bant-I'odda).
Pacuérel AG xumHuuecknx peakuuii. Pacyer KOHCTaHTHI
paBHOBECHSI U3 TEPMOJANHAMHUYECKUX JAHHBIX

5-8 5. OcHOBBI YJIEKTPOXHUMHUH

5-6 OKucnuTeNbHO- CocraBieHne ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B |PEAKIIMI METO/I0M 3JIEKTPOHHOTO OajulaHca U METOAOM
pacTBopax. nonypeakuuid. 3aBucumoctb OBP ot xapakrepa cpenbl Ha

IpUMepe NepMaHraHaTa Kajaus U IepoKCUIa BOAOPOJa.
7-8 DNEKTPOXUMHUYECKHE OnexTpoaHblii noteHuuan. CTaHJapTHBIN BOJOPOIHBIHN
MPOLECChI anektpo. ["anbBannueckuii snemenT. IJC. Csazb IC u
n3MeHeHus sHepruu ['u60ca. P HanpskeHuit MeTaos.
Hanpasnenue nporekanuss OBP. Dnexrponus.
Koppo3sus MeTanioB 1 METO1bl 3aIIUThI OT KOPPO3HH.
9-14 |6. CTpoeHuHe BellecTBa U XUMHUYECKasi CBS3b
9-10 |Crpoenue atoma DneKTpoHHOE CTpoeHue aroma. [leproarueckuii 3aKoH U
Nepuondeckas cucreMa XuMu4eckux snemeHTon J[. M.
MenneneeBa. CBsi3b CTpOCHUS C GU3HUECKUMU CBONCTBAMU
BELIECTBA.
11-12 |I[lepmomuveckuii 3aKOH U
nepuoMyecKas cucremMa
XUMHYECKHX 3jieMeHToB J[. 1.
MeHeneesa.
13-142 |KoMIuleKCHbIE COETUHEHUS Crpoenne KC. Xnumnueckas cBsa3b. Homenkmnarypa.
(KCO) Juccounarusa KC. KoncraHTa HECTOMKOCTH.
15-16 |7. IucnepcHble cuctembl. Kotonanpie pacTBOphI.
15-16 |KomiouaHbIe pacTBOPHI. Crpoenne munenisl. CoctaBieHue GopMyibl MULIEIUIBL.

Ctpoenue IDC. Mexdaszubiii u 13eTa— (3MEKTPOKHHETUYECKUT)
MTOTEHIMAJBL. Y CTOMYMBOCTh KOJIOMAHBIX pacTBOpPOB. DakTOpHI,
00yCJIOBIMBAIOIINE YCTOHUYNBOCTD KOJIJIOUAHBIX PACTBOPOB.
[TpaBuno ynsne — Napau. [opor koarynsumm.

Jlabopamopnuie 3anamus

Coaep:xanue
HaumeHoBaHue pazaesa /
Henensn
TeMbI THCIUIIJIUHBI
1 cemecTp
1 1. OcHoBHbIE NOHATHSI B XUMHH
1-4 OcHoBHbIe TIOHATHS B XuMuu  |JlaGopaTopHas pabota. «Ilomydenne u cBOWCTBa OKCHIOB,

TUJPOKCHUIOB U COJIei. 3aBUCHUMOCTh OCHOBHO-KUCIOTHBIX
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CBOICTB OKCHJIOB M TUAPOKCUAOB OT 1osioxkeHus B [ICXO».
Texnuka 6e3onacHocTu. [IpaBuia nmoBeeHUss B XUMUUECKOU
nabopatopuu. [IpaBuiia BBIOTHEHHS U 3AIIUTHI padoOT.
OcHoBHbIE TOHATHA B XUMHHU. OCHOBHBIE KJIaCChI
HEOPraHWYECKUX COCIMHEHUN.
JlaboparopHas pabota «TutpoBaHue pacTBopa rujpoKcuIa
HaTpHs PACTBOPOM COJITHOM KHMCJIOTHI 3aJaHHOU
KOHIEHTPALIUN.
O06bemnslil ananus. Konnenrpamuu (o, Cy, Cy). OCHOBBI
00BEMHOr0 XUMUYECKOro aHanu3a [IpuroroBienrue pacTBOpoB
3aJJaHHOM KOHIICHTPAIUH.
5-8 2. XHMHUYecKasi KHHeTHKA W XUMHYeCKOoe PABHOBeCHE
5-8 XuMHU4ecKasi KWHETUKA JlaGopatopHas pabota «lccnenoBanne KWHETHYECKHX
3aKOHOMEPHOCTEH pa3okKeHHs] THOCEPHOI KUCIOTH»
9-16 3.PacTBOpBI
Hctunnsie pactBopsl. O0mme |Jlaboparopnas pabota «Bogopoausiii mokaszaresns. OnpeneneHue
CBOMCTBA PaCTBOPOB pH BoJHBIX pacTBOpOB (METOA UHIUKATOPOB,
9-12 JEKTPONUTOB. PaBHOBECHSI B |[MHCTPYMEHTAIbHBIA METOM)».
BOJIHBIX PAaCTBOPax
3IEKTPOJIUTOB.
Jlaboparopnas pabota «OOMEHHbIE peaKlIUU B pacTBOpaXx.
13-16 [TpousBeneHre paCTBOPUMOCTH. Y CJIOBHSI M HAITPABIICHUE
MPOTEKAHUs PeaKIii HOHHOTO 0OMEHA JI0 KOHIIa.
2 ceMecTp
1-2 3.PacTBOpBI ‘Ha6opaTopHa51 pabota «I'maposus conei»
34 4.0CHOBBI XUMHYECKOH TEPMOANHAMHKH
3-4 Tepmoxumust JlaGopatopHas pabota «OnpeneneHne TermIoBbIX 3PPeKToB
XAMHUYECKUX PEaKIU HEUTPpAITN3aUK CUIIbHON KHCJIOTHI
CHJIBHBIM OCHOBAHMEM M OIpEIeICHNE TEIJIOT PaCTBOPEHUS
COJIEH B BOJIEY.
5-8 5.0cHOBBI YJIEKTPOXUMHH
5-6 OxucnuTeNnbHo- JlaGopatopHas paboTta «OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIE
BOCCTAaHOBHUTENIbHBIEC PEAKIINH B | pEaKIINH.
pacTBopax. Hanpasnenue nporexanust OBP. Pacuet sneprun ['nd6ca s
OBP.
7-8 DNEKTPOXUMHUYECKHE JlaGopatopHas pabota «M3yuenue padotsl ['D ¢ pa3nnyHbIMu
MIPOLIECCHI MeTaJITIMYECKUMH 3eKTpoaaMu. M3yduenue paboTsl
KOHIIEHTPAaMOHHOTO ['Dy.
9-12 6.CTpoeHue BelecTBa u JlabopaTtopHnast pabora «KoMIsieKCHbIE COSTMHEHUS».
XHMHYECKasi CBA3b ITonyuenue KC, uccnenoBanue coricts KC.
12-16 7. lucniepcHbIe CHCTEMBI. JlaGopatopHas pabota «Komnouanslii pactBopsl»». [lonyuenue
Koaonanblie pacTBopbl. KOJJIOMIHBIX PACTBOPOB U UCCIIEJJOBAHHE UX CBOWCTB.

7.NMMIEPEYEHb YYEBHO-METOJUYECKOI'O OBECHEYEHHS S CAMOCTOSTEJbHON
PABOTHBI OBYUYAIOIIUXCHA 11O JIMCHUIIVIIMHE

1. Meronuveckne YyKa3aHWs TI0 OpPraHW3alMd CaMOCTOSITEIBHONH pabOThl MO JUCHUTUIHHE «XUMHUIY,
YTBEP)KJCHHBIE OT/IeNIeHneM OuoTexHosorui, npotokon Ne 11ot 07.06.21 1.

2. Metonndeckne PEKOMEHIAINK 110 BBIMOJHEHHIO JIA0OPAaTOPHBIX pabOT, YTBEP)KACHHBIC OTIEICHUEM
6uotexHonoruid, mporokoa Ne 11 ot 07.06.21 r.

8. ®OH,/I OLIEHOYHBIX CPEJCTB JJIS1 IPOBEJEHNS TEKYIIEI M IPOMEKYTOYHOI
ATTECTALIMM OBYYAIOLUXCS O JUCLUMUIIINHE
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8.1. Cesa3p Mexny (popMupyeMbIMU KOMIETCHIUSAMU M (JOPMAMH KOHTPOJISA MX OCBOCHHS

Ne n/m Kountponupyembie paszaennl (TeMbl) NHaukaTop 10CTHKEHUSA HaumeHoBaHne
AUCIIUIIJIMHBI KOMIIETECHIINH OLCHOYHOI0 CpEeACTBA
TeKyei n
NPOMeKYTOYHOM
aTTecTalnu
Texymas arrecranus, I cemecTp
1. 1.OCHOBHEIC ITOHATHS B XUMUH 3-0OIIK-1, Y-OIIK-1, B — Oyenounoe cpedocmeo Ne

2. XuMu4ecKasi KHHETHKA 1 OIIK-1- Cniocoben 3.1 u 3.2— konmponavuasn

XUMHUYECKOE paBHOBECHUE UCIIOJIb30BaTh 0A30BbHIE paboma;
3HAHUS €CTECTBEHHOHAYUHBIX | Oyenournoe cpedcmeo Ne 4
JTUCITUTIIAH B — 3awuma 1a60pamopHbIX
npo¢eCCHOHAIBHON pabom.

JESITEIIbHOCTH, IPUMCHSITh
METO/Ibl MATEMATHYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS,
TEOPETUYECKOI0 U
AKCIIEPUMEHTAILHOTO
MCCJICTOBAHMS.
2. 3. PactBOpHI 3-0OI1K-1, V-OIIK-1, B — Oyenounoe cpedcmeo
OIIK-1 - Criocoben Ne3.3 — konmponvHas
UCIIOJIh30BaTh 0a30BBIC paboma;
3HAHMSI €CTECTBEHHOHAYUYHBIX |Oyenounoe cpedcmeo Ne 4
JUCIUILTAH B — 3awuma 1a60pamopHbuIX
npodeccruoHaIbHOM pabom.
JESITSIIbHOCTH, IIPUMEHSTh
METOJIbl MATEMATUYECKOTO
aHaJIN3a U MOJICITMPOBAHUS,
TEOPETHYECKOTO U
AKCIEPUMEHTATLHOTO
MCCJICTOBAHUS.
IIpomexyTouHas aTTecTanus, 1 cemecTp
3a4eT 3-0OI1K-1, Y-OIIK-1, B — Oyenounoe cpedcmeo Ne2
OI1K-1
Texymas aTTecTanus, 2 CEMeCTP
3. 3. PacTBOpBI 3-OIlK-1, Y-OIIK-1, B — Oyenounoe cpedcmeo

4. OCHOBBI XUMHYECKON OIIK-1 - Cniocoben Ne3.4, 3.5— koumponvhast

TEPMOJIUHAMUKHU UCIIOJIh30BaTh Oa30BbIC paboma;

5. OCHOBBI 2JIEKTPOXUMUH 3HaHUS €CTECTBEHHOHAYUYHBIX |Oyenounoe cpeocmeo Ne 4
JTUCIHILINH B — 3awuma 1a60pamopHvLx
npoeccuoHanbHON pabom.

JESTeNIbHOCTH, IPUMEHSTh
METOJTbI MATEMATHYECKOTO
aHaJIM3a U MOJIEIMPOBaHUS,
TEOPETHUIECKOTO H
AKCIEPUMEHTAILHOTO
WCCJICTIOBAHMSI.
4, 6. Ctpoenue BemectBa u xumuueckas |3-OIMK-1, V-OIIK-1, B — Oyernounoe cpedcmeo

CBA3b OIIK-1- Cnocoben Ne3.6, 3.7 — koumponvhas

7. JlucriepcHbIE CHCTEMBI. UCTIOJIh30BaTh Oa30BbIC paboma;

KomonHbie pacTBOPBHI. 3HAHUS €CTECTBEHHOHAYUHBIX | Oyenournoe cpedcmeo Ne 4
JTUCIHILINH B — 3awuma 1ab6opamopHvLx
npodeccroHaIbHOM pabom.
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ACATCIIbHOCTU, IPUMCHSATH
METOABI MAaTEMATHYCCKOT'O
aHaJIn3a U MOJCIIMPOBaHMA,
TEOPETUUCCKOI'0 1
SKCIICPUMCHTAJILHOT'O
HUCCICOOBaHNA.

HpOMe)KyTO‘lHaﬂ arrecranms, 2 ceMecTp

OK3aMeH 3-OIIK-1, Y-OIIK-1, B — Oyenounoe cpeocmaso Ne 1
OIIK-1

8.2. TunoBble KOHTPOJIbHBbIE 32/IAaHUS UM HHbIE MAaTePHAJIbl, HeO0X0AMMbIE JIl OLIEHKU 3HAHMI,
YMeHHI U HABBIKOB, XapaAKTEPU3YIOIIHUX 3TANBI ()OPMUPOBAHUS KOMIIETEHIU

@DOoH/1 OLIEHOUHBIX CPEJICTB M0 JUCLMILIMHE 00eCIeYrBaET IPOBEPKY OCBOCHUS INIAHUPYEMBIX Pe3yJIbTaTOB
o0y4yeHHs (KOMIIETCHIIMN ¥ UX UHIMKATOPOB) IMOCPEACTBOM MEPONPHUATHIA TEKYIIEH U POMEXYTOUHOU
aTTeCcTaluy 110 JUCLIUILINHE.

OueHounsle cpeacTBa npuseeHsl B [Ipmnoxennn «oHA OLEHOYHBIX CPEICTBY.

Oyenounoe cpeocmeso Nel

BOIPOCHI (3a7]aHMs) K 9K3aMEHY, 2 CEMECTp:

1. CocraB aroma. OJeMEHTapHbIE YaCTUIIBL. XapaKTEPUCTHKA SJIEKTPOHA, IPOTOHA, HEUTPOHA.
Xumuueckuit anement. M3otorbl. oHbl. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO Y4ueHusi. Macca aroMoB. ATOMHast
ennHAIA Macchl. [IoHATHE KOTMYECTBA BEIIECTBA, MOJIb.

2. Crpoenue atoma. SnepHas monenp atomMa.  KBaHTOBO-MEXaHMUECKOE ONMMCAHUE CTPOSHHs aToMa.
KopnyckynspHo-BoinHOBOM ayanu3m. Opourtais.

3. DnekTpoHHOE cTpoeHue atoma. KBaHtoBbie uucia N, |, M, Ms. 3HaueHne ¥ (HUIMUYCCKUIT CMBICI.
DNEeKTPOHHBIN c10M (YPOBEHD). DNEKTPOHHBIE IO TyPOBHH.

4. OnexTtpoHHas ¢popmyina. [IpaBuna 3anonHeHus 3nekTpoHHbIX opouTaneil. [Ipunnun Iaynu. [Ipasuno
I'ynna. IlepBoe u BTOopoe npaswmiia KiieukoBCkoro.

S. DNEKTPOHHOE CTPOEHUE AaTOMOB M INEPUOAMYECKOE M3MEHEHHME CBOMCTB XMMHUYECKHX DJIEMEHTOB.

IMepuonnueckas cucrema /.M. Menneneesa. S-, p-, d- u f- 37eMeHTBI, UX PACHOIOKEHUE B IEPHOANIECKOM
CHCTEME.

6. [ToHnMaHue MepHOINYECKOTO 3aKOHA C MO3ULHUN COBPEMEHHBIX MPEACTABICHUN O CTPOCHUHU aTOMa.
3aKOHOMEPHOCTH HM3MEHEHHUS! METAUIMYECKUX MU HEMETANIMYECKUX CBOMCTB XMMHYECKUX 3JIEMEHTOB B
nepuoaax u rpymmax nepuoanudeckoit cucremsl (I1C). 3akoHOMEpHOCTH B M3MEHEHUH PAJNYCOB aTOMOB U
noHoB B IIC.

7. DHeprus HMOHU3ALNU, CPOJCTBO K DIEKTPOHY M AIEKTPOOTPHUIATETHLHOCTh. 3aKOHOMEPHOCTH HUX
W3MCHEHHUS Y DJICMCHTOB B TIEPHOAX U TPYIIax.

8. KoBanentHas xumuueckass cBs3b, €€ XapakTepucTuku. OOMEHHBII W JIOHOPHO-AaKIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOHN CBSI3H.

9. MeTox BaJIeHTHBIX CBsi3eii (ocHOBHBIC mosioxkeHwus ). Kpusas E=f(r) monexy.

10.  TloHATHS BaJCHTHOCTH aTOMOB, BAJCHTHBIC J3JICKTPOHBI, CTENICHb OKHCJICHHs aTroMmoB. [IpaBmiia

OIpEJICJIEHUs] CTETNEHW OKHUCIIEHUS 3JIEeMEHTOB. BaJeHTHOCTP aTOMOB B OCHOBHOM U BO30YXXAEHHOM
COCTOSTHUSIX.

11. OCHOBHBIE THUIBl XUMHYECKOW CBS3M. DJEKTPOHHAs MPHUPOJAa XUMHYECKOM CBsi3U. OCHOBHBIE
XapaKTePUCTHUKU XUMHUYECKOM CBSI3U: SHEPrusi CBSA3M; JJMHA CBSI3U; HAIIPABIEHHOCTb CBS3U; IMOJIIPHOCTD
CBSI3M; HACBIIIAEMOCTD CBA3H.

12. Bopoponnas cBsizb. OHeprusi BOJOPOAHOM CBsi3U. VI3MeHeHWe (U3MUECKHX CBOWMCTB BELIECTB
BCJIEICTBHE 00pa30BaHUs BOJOPOAHBIX CBsizeld. OcOOEHHOCTH CBOIMCTB BOJBI.

13. MexMoJeKyIsipHbIe B3aWMOJCHCTBHS W arperaTHOE COCTOSHHE BemiecTB. [ a3oo0pasHoe w
KOHJICHCUPOBaHHOE COCTOSIHUE BEILIECTB.

14.  OcobeHHOCTH Ta3000pa3HOTO, KUIKOTO M TBEPAOTO arperaTHBIX COCTOSIHUM BemecTBa. CpaBHEHHE
CBOWCTB TBEP/IOTO KPUCTAIUTMYECKOTO ¥ TBEPIOT0 aMOP(HOTO COCTOSHUH BEIIECTBA.
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15.  Kpucramibl. OCHOBHBIE THUIIBI KPUCTAUNIMYECKMX PEIIETOK: aTOMHAs, MOJIEKYJIIpHasi, MOHHas U
MeTtaiuinueckas. CB3b CTPOCHHS U CBOMCTB KPUCTAJLIOB.

16.  DneKTpOOTPUIATEIBHOCTh W OCHOBHBIE THIIBI XMUMHUYECKOM cBs3U. MonHas cBs3b. OCHOBHBIC
XapaKTepUCTUKH HOHHOM CBS3H.

17.  HampaBieHHOCTb XMMHYECKHMX CBSI3eéd M HPOCTPAHCTBEHHOE CTpoeHHE MojeKkyl. Konuennus
rudpuau3anuy opouTanet A onpeaeneHust KOHQUrypauu MoJieKyll (Ha IpUMepe aToMa yrieposa) .

18.  HampaBieHHOCTh XMMHUYECKUX CBSI3€H M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT. OLEHKA YTIIIOB MEXKITY
cBs13AMU U hopMbl Mosieky. Metox ['mitecniu uist onpeaeneHns KOHQUrypauuyu MoJaeKyl.

19.  MexMmoneKyssipHble B3aUMOICHCTBUSL: OPUEHTALIMOHHOE, HHAYKIIMOHHOE, AUCIIEPCUOHHOE. DHEeprus
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS.

20.  OcHOBHBIE KJacChl HEOPraHWYECKHUX BEIIECTB: OKCUAbI, KHCIOTBI, OCHOBaHUsA, conu. KuciorHo-

OCHOBHBIE€ CBOMCTBA OKCHJOB M THAPOKCOCOCIMHEHHN S M P-3JIEMEHTOB B 3aBUCHMOCTH OT TMOJIOKECHHS
a1eMeHToB B nepuoandeckon cucreme .M. Menneneea. Cxema Koccensi. CBsizb ¢ paarycamMu U CTENECHIMU
okucyieHus. AMGOTepHbIC COSTUHEHUS.

21. ["anpBanmveckue diaeMeHThl. OneMeHT Jlanuonsa-Skobu. KoHIEHTpanMOHHBIE TalbBaHUYECKUE
anemeHThl. Pacuer DJIC u AG rampBaHNYeCKUX 1eMeHTOB. CBUHIIOBBIH aKKYMYJISITOD.

22. Onektpoa. JBolHoM snekTpuyeckuit ciioi. CTaHIapTHbBIE 3JIEKTPOAHbIC TOTeHIIMAIbl. CTaH1apTHBIN
BOJOPOAHBIN JIEKTPOJI.

23. CKOpOCTh XMMHYECKOW peakiuu. 3aKOH JEHCTBHUS Macc JUId HEOOpaTUMBIX peakuuid. MexaHu3m
XUMUYECKUX TIPOLIECCOB. DJIEMEHTapHas peakius. MOJEKYISPHOCTh PEaKIUU, MOPSIOK XUMHUYECKON
peaKkuu.

24.  BnusHHMe TemmepaTypbl Ha CKOpPOCTh XHMMHYeckoil peakuuu. llpaBmno Bant-T'odda. Dueprus
aKTUBAIIMU. OHEPreTuYecKas CcXeMa IMPOTEKaHUs XMUMHUYECKOM peakluu. OHJAOTEPMHYECKUE U
IK30TEPMHUYCCKHE Peakuu. Y paBHeHne Appennyca. Karanus. Marubuposanue.

25. OOpartuMble XMMUYECKHUE PEAKIMU. 3aKOH IEHCTBUSA Macc Jisi oOpaTuMbIX peaknuid. KoHcTaHTa
paBHOBECHs. DHEpreTuyeckas cxema oOpaTUMOW peakuuu. BinusHue W3MEHEHHs BHEUIHUX YCIOBUI
(KOHIIEHTpaIlMK, [aBJICHMs, TEMIIEpaTyphl. KaTalu3aTopa) Ha IMOJIOKEHHE XHUMHUYECKOTO0 pPaBHOBECHS.
[Ipunnun Jle-llarense.

26. IlepBbIil 3aKOH TEpMOAMHAMUKH. ODHTaNblIUg U BHYTpPEHHsAS HHeprus. CTaHIapTHBIE YCIOBUA.
CrannmapTHast SHTAIBIUS 00pa30BaHUSI BEIIECTB.

27. 3akoH ['ecca u cienctBus u3 Hero. TermnoBoil AapheKkT XUMUIECKIX peakinid U (a3zoBBIX MEPEXOJIOB.
Pacuér tennoBbix 3¢ (heKToB HU3NKO-XUMUUECKUX MPOLIECCOB U3 CTaHAAPTHBIX TEIIOT 0Opa30BaHUs.

28. OHutpomnusa. TepMoanHaMHUYecKass BEpOSITHOCTh. YpaBHeHHe bonbiMaHa. DHTpomus, Kak (QyHKIHS
TeMIIepaTyphl, JaBIeHUs, 00bEMa, (ha30BOT0 COCTOSIHUSI BEUIECTBA, CTPOCHUS MOJIEKYI. MI3MeHEeHHe YSHTPOIIUN
MIPU XUMUYECKHUX U (pa30BBIX MPEBPAIICHUSIX.

29.  Dmueprus ['mO6ca. YciaoBusi caMONPOU3BOIBHOTO MPOTEKAHHUS HEOOPATHMBIX XUMHUYECKUX TIPOIIECCOB.
Bnusinue Temneparypsi.

30.  DOmeprus ['mb6ca mms OOpaTHMBIX XHMHUYECKHX peakiuid. CBs3b € KOHCTAaHTOM paBHOBECHS.
VYpaBuenue Bant-T'odda.

31. PactBopel. Knaccudukamuss pactBopoB. TepmoauHamuka rmpoiecca pactBopeHus. I[lonstue
UJEAIBHOTO pPacTBOpA.

32.  CmocoObl BBIpaKEHHUSI COCTaBa PacTBOPOB: MAaccoBas M MOJIBbHAs JIOJIM; MOJISIPHAS, MOJISUTbHAS H

HOpMaJlbHasi KOHLIEHTpauu. CBs3b MEXIY MOJISIPHOM KOHLIEHTpAMel U MacCOBOM 0JIEH, MEX Y MOJISIIbHON
Y MOJISIPHOW KOHLIEHTpAIMEN.

33. [TonsiTie SKBUBANEHT, (HaKTOpP DKBUBAJCHTHOCTH, SKBUBAJICHTHOE YHCJIO, SKBHUBAJICHTHAs Macca,
3aKOH dKBUBaJeHTOB. [IpaBumna onpenenenus ¢akropa SKBUBAJICHTHOCTH ISl KUCIIOT, OCHOBaHMH, OKCHIOB,
CoJiell, Il XUMUYECKHX dJIeMEeHTOB. Pacuer ¢akTopa SKBHBAJIGHTHOCTH JIJIsI OKCHIIUTENSI 1 BOCCTAHOBUTEIIS
B OBP.

34, PacTBOpBI 2MEKTPOTUTOB. DNEKTpoIuTHYecKass aucconuanus. CuiabHbIe U cladble IEKTPOIUTHI.
KonnuecTBeHHbIE XapaKTEPUCTHKU MPOIECCa IIEKTPOIUTUUECKON NUCCONUANNN (CTETICHb JIUCCOIMAIINH,
KOHCTaHTa JUCCOLMAIMH). 3aBUCHMOCTh TPOIecca TUCCOLUALUN OT TEMIIEPATYPHI.

35. Huccounanusa Boasl. oHHOE Npou3BeneHHe BOJbl. BOTOPOAHBIM M THAPOKCHUIIBHBIA MOKA3aTENH.
Pacuér BogopoaHoro nmokasarens (pH) pacTBOpOB CHIIBHBIX U CIA0BIX KUCIOT U OCHOBAHUH.
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36.  3aBUCHMMOCTbH CTENEHHU AUCCOLMUAIMM CIa0BIX AJIEKTPOJUTOB OT KOHLEHTPAIMU PAcTBOPOB. 3aKOH
pazbasnenust OcTBanbaa (BBIBOM).

37.  PactBopumocts BemecTB. Koadduuument pactBopumoctu. MoHHOE paBHOBECHE B CHCTEME PACTBOP <«
ocanok. I[IpomsBenenue pactBopuMocTH. MossipHas pacTBOPUMOCTh. CBsi3b  MEXIY MOJSIPHOM
PacTBOPUMOCTBHIO MAJIOPACTBOPUMBIX BELIECTB U MPOU3BEICHUEM PACTBOPUMOCTH. BimsHUE MOCTOPOHHHX
BEILIECTB HAa PaCTBOPUMOCTh. D (DHEKT 00I111ero noHa.

38. [Muaponus coneit. Crenenb TUIpoIIM3a U KOHCTaHTa ruapoin3a. Pacuér BogopoaHoro nokaszatesns (pH)
PacTBOPOB TUAPOTUIYIOIIUXCS COJICH.
39. OOMeHHBIE peakIMd B pPacTBOpax »dJIEKTPOIUTOB (peakuuu C O0Opa3oBaHUEM OCAJIKOB

MaJIOPACTBOPHMBIX BEIIECTB, CIA0BIX 3JIEKTPOJIUTOB, ra30B). Hanpasienue npoTexkanus peakuuii oOMeHa ajist
ClIyyYasi, KOrJa OJHOBPEMEHHO CPEAU UCXOAHBIX BEILECTB U IIPOLYKTOB PEAKLIUHA UMEIOTCS MaJIOPaCTBOPUMBIC
BEILIECTBA HJIU CI1a0bIC IEKTPOIUTHI.

40.  OxwucnutenbHO-BOoccTaHoBUTENbHBIE peaknuu (OBP). Knaccudukanus OBP. MexmonekynspHbIe,
BHYTPUMOJICKYJISIPHBIE PEaKIUU, PeaKIMK JUCTIPOIIOPIIMOHNPpOBaHus. OKHCIUTENb. BOoCCTaHOBUTEI.
41.  KommuraTtuBHBIE CBOHCTBAa PacTBOPOB HEAIEKTPOJIHMTOB. 3akoH Payns. da3oBas quarpamMma BOJIBI.

N3meneHne temmneparyp 3aMep3aHus U KUIICHUs BOJIHBIX PAacTBOPOB. SIBieHue ocmoca. YpaBHeHue BaHT-
l'obda s ocmoruyeckoro naBieHus. W3oroHuueckuid Kod(G(GUIMEHT, YUUTHIBAIOMIMKM IPOLIECCHI
JUCCOLIMAIMHU U aCCOLIMAIIMU YACTHIl B pacTBOPax.

42. OKBHUBAJICHT BEIIECTB B KHUCJIOTHO-OCHOBHBIX M OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX IpPOIECCaX.
@daxTop 3KBUBAJIECHTHOCTH. DKBUBAJICHTHAsI Macca. 3aKOH YKBUBAJICHTOB.

43. KommiekcHbie coenuneHusa. HoMmeHknarypa KOMILIEKCHBIX coeluHeHHil. CTpoeHue, XUMHuYecKas
CBsI3b. JlMcconmanys KOMIUIEKCHBIX COeIMHEHUI. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX COCIMHEHUM.

44,  JlucriepcHble cHUCTEMBl W HX Kiaccupukanus (B 3aBUCHMOCTH OT COOTHOILEHHUS arperaTHoro
COCTOSIHUSI JTUCTIEpCHAs (pa3a/IucrepcroHHasl Cpeia; XapakTepa B3auMOJICHCTBHA AWUCHEpCHON (as3bl C
JTUCTIEPCUOHHOM CPEIoN, CTPYKTYpHO-MEXaHUYeCKUX CBOMCTB). JlucnepcHocts u retepodazHocTb. CriocoObl
IIOJIy4EHUS AUCTIEPCHBIX CUCTEM (METOABI AUCTIEPTUPOBAHMSI U KOJEHCALIUN )

45, Konmounnele pacTBOphl Kak YacTHBIA Ciy4ail JgucnepcHbIXx cucteM. (OCOOEHHOCTH CBOWCTB
KOJUIOUIHBIX cucTeM. CTpoeHre MU B JHO(GOOHBIX KOJUIOMAHBIX PAacTBOpax (arperar, sapo, TpaHyda,
mutenna). [pasuno [anera — dasnca.

46. DNEeKTPOKMHETHYECKUE CBOMCTBA KOJUIOMIHBIX PAcTBOpoB. CTpoeHWE IBOWHOTO SJIEKTPUUYECKOTO
cinost. IloTeHumanonpenensione HOHbI, MPOTUBOUOHBI. DJIEKTPOKMHETHYECKUH ([3eTa-) MOTEHIHUAL.
DnekTpodope3 U EKTPOIHA00CMOC — OOBSICHEHHUE MEXAaHU3MA C TTO3UIIMIA CTPOCHUST MUTIEILIBI.

47.  ArperatuBHas W KUHETHUYECKas (CEIUMEHTAIIMOHHAs) HEYCTOMYMBOCTH KOJIJIOUTHBIX PACTBOPOB.
Koarymsauus u xoanmmcueHnus. [lopor koarynsinuu, Koaryjaupyrollee ACHMCTBHUE JIIEKTPOJIUTOB, IPABHIIO
[Mynsne — I'apan.

48. JKectkocth Bosibl. MeTO/bI €€ yCTpaHEHHUS.

IIpumepHbIe 3a1auM, BKJIIOYEHHbIE B 9K3aMeHALIMOHHbIE OHJIeThI

1. 3aaun Ha OCHOBHBIE 3aKOHBI XUMHHU (pacueT 10 CTeXMOMETPHH, Ta30BbIe 3aKOHBI).

2. Hamucanue 3neKTpoHHBIX (opMyl sieMeHToB Ilepunoinyeckoil cucTemsl.

3. Onpenenenue KoOHGUrypaluii MpoCcTEHIINX MOJIEKYJI, ONPe/IeTICHNE TTOISIPHOCTH CBSI3€H B MOJIEKYJIe.
4. 3ajaumn Ha IPUTOTOBJIEHUE PACTBOPOB (C UCIOJIB30BAHUEM MOHATUN MTPOLEHTHON, MOJISIPHON U
HOpPMaJIbHOW KOHIIEHTpALUH).

5. 3agaun Ha BBIYUCIIEHUE TEIUIOBBIX A (EKTOB PEeaKIHii.

6. 3a1a4M 110 KWHETHKE PEaKIIMii, CBS3aHHBIE C NCIIOJIBb30BAHNEM 3aKOHA JAEUCTBUS Macc, paBuia BaHr -
Todaoa.

7. 3agauy 10 paBHOBECHUIO peaKLUii (ONpeiesieHne KOHCTAaHT PABHOBECHS, PacYeT paBHOBECHBIX
koHieHTpanuii). Cmemenue paBaoBecus. [Ipunnumn Jle-Illatense.

8. Hanncanue peakuil rujposinsa U ONpeesIeHuE Cpebl pacTBOpa.

9. Hanucanuie OKUCIUTENHHO - BOCCTAHOBUTENIBHBIX PEAKIUI 110 METOTY MOJTypEaKIIUi.

10. Hanmucanue GpopmyIibl MULIEKIITBI

TunoBble 32124 IJ14 3a49eTa

15



1.Hanucarps cxemy rugponusa u onpenenuts pH 0,1M pactBopa K3POs, ecnu usBectHo, uto 1)
TUIPOJIU3 MPOTEKAET MO EPBOM CTYNEHU; 2) KOHCTAHTHI AUCCOIHAK OpTO(hOochHOpHOIT KUCIOTHI O
IepBOi, BTOPOH M TpeTheil CTYHeHSM COOTBeTcTBeHHO paBHbl K;1=7,90110%; K,p=1*107;
K3=4,5%10%2,
2.Paccuutars PH 2 %-noro pactBopa NaNO2 (tutoTHOCTE pactBopa 1,02 r/m).
3. Hanmucate cxemy ruaponunsza KF. Berunciauts koHcTanty runponu3a KF. Onpenenuts cTeneHb
ruaponmsa 3toit conu B 0,01M pactope u pH pactsopa, eciu Ky(HF) = 6,6(110™,
4. Ins pactBopenus 1,16 T PbJ, morpe6oBanocs 2 i1 Boasl. Hatitu I1P Pblo.
5.PactBopuMocTh KapOoHaTa cepebpa Ag2COs B Bome mpu 25°C paBHa 1,16 MkMomiw/1. Omnpenennts
IIPOU3BEICHNE PACTBOPUMOCTH 3TOM COJIU B BOJE.
6.BBISICHUTE, MOYKHO JIM TIOJIHOCTBIO pacTBOpuTh 7 T ZN(OH)2 B 1 11 BOABI MpH KOMHATHOM TeMIIepaType, eciu
M3BECTHO, YTO TIPOM3BEEHHE PACTBOPUMOCTH T'MAPOKCHIA LIMHKA HPHU 3TOH Temmeparype paBHo 1*107%
N3menennem o00bEMa pactBopa npu pactBopernu Zn(OH)2 nperedpeds.
7.0npenenuts crenenb auccouuanuu ykcycHoil kuciotel (CH3COOH) B 0,1M pactBope, eciu
koHctaHTa auccormanuu CH3COOH paBHa 1,8*10°°.
8.CpaBuuts pH IM pactBopoB ykcycHoi kuciotel (CH3COOH) u consHoit kucioter (HCI).
K,(CH3COOH)= 1,8*107°, PaccunTarh CTEIEHb AUCCOLMALIUH YKCYCHOM KUCIIOTHI.
9. Kakyro maccy TupoKcHIa HaTpUst HEOOXOIMMO paCTBOPUTSH B 3 J1 BOJIBI, YTOOBI pH moy4eHHOro pacTBopa
ctaj paBeH 117
10. Koncranra necroiikoctn nona [Ag(CN)z]” cocrasnser 1,4 - 10%°. BrraucIuTh KOHIEHTPAIMIO HOHOB
cepebpa B 0,05M pactBope K[Ag(CN):], conepxkariem, kpome Toro, 0,01 monst KCN B nutpe pactBopa.
11. KoncranTa Hecroiikoctn noHa [Cd(CN)4]* cocrapmser 7,8 - 1078, Brrunmcints KOHIEHTpaIMIO HOHOB
kaamus B 0,1 M- pactBope Ko[CA(CN)4], conepskaiem B u3bdbitke 0,1 Mot KCN B iutpe pactBopa.
12.Bo ckonbkO pa3 yMeHbLIMTCS ckopocTh peakiuu 2A(T)+B(r)«>C(r) npu yMeHbIIEHUH NapUUaIbHOTO
JIaBJICHHUS BCEX BEILIECTB B CHCTEME B TPU Pa3a M OJHOBPEMEHHOM IOHIKEHUU TEMIEpaTyphl CUCTEMbI Ha
30°C? TemmepaTypHBIi KO3DPHUIMEHT CKOPOCTH PEAKIUH - 2.
13.Bpruucnure TeMieparypHbiil KO3 OUIUEHT U SHEPTUIO AKTUBAIIMH XUMUYECKON peaKIu, €CJIM KOHCTAaHTa
ckopocTH 1ol peakuuu pu 120°C pasna 5,88*10™*, a nmpu 170°C pasna 6,7*%1072,
14. Bo CKONBbKO pa3 yBENMUMTCS CKOPOCTh peakiuu, TpoTtekaromeit mpu 298°K, eciu B pesynbTaTe
WCIIOIB30BaHUSI KaTATN3aTOpa YAAIOCh YMEHBIIUTh YHEPTUI0 akTUBauu Ha 4 kJx/mMoib?
15.Meronom nonypeakiuii coctaBuTh ypaBHeHre OBP, ykazats okuciantens 1 BOCCTaHOBUTENb. Paccuntarh
ON1C, osuepruto ['mbOca, caenarth BBIBOJ O HANpPaBJIE€HUU MPOTEKaHMUsI IMPU CTAHIAPTHBIX YCIOBUAX
XUMHYECKON peaKinu
HoS+ KMNnO4+H2SO4> S|+ Mn SO4+.. ..
16. Metoiom monypeakiuii coctraButh ypasHeHre OBP, ykazaTh okuciautens U BoccTaHOBUTENb. PaccunTarh
ON1C, osuepruto ['mbOca, caenarte BBIBOJ O HANpPaBJIE€HUU MPOTEKaHUsI MPU CTAHIAPTHBIX YCIOBUAX
XUMHYECKON peaKinu
Al + NaOH + H20 < Nas[A1(OH)s] + H2
17. MeTtonioM nonypeakuuii coctaBuTh ypaBHeHne OBP, ykazats okuciauTens u BocCTaHOBUTENb. Paccunrars
ON1C, osuepruto ['mbOca, caenarte BBIBOJ O HANpPaBIE€HUU MPOTEKaHMUsI MPU CTAHIAPTHBIX YCIOBUAX
XUMHYECKON peaKinu
KJ+K2Cr,07+H2S04 «<>Jo+Cr*+. ..
18. Beruncnute u3meHeHue sHepruu ['m60ca B peakuu qumepusanuu auokeuaa azota 2NO2(r) [ N2O4(r)
Ipu craHAapTHOW TemmnepaType. Cnenarb BBIBOJ O HalpaBJIEHUU MPOTEKaHHs IMPoOIecca, ONpPENeIUTh
KOHCTaHTY PaBHOBECHS PEAKIINH TUMEPHU3AITHH.
19.Kakoe konn4dectBo Tema Beiaenutcs npu cropanuu 8 r CHampu P=1 atm u T=25°C.
20. Ilpu Hekotopoil Temmeparype paBHOBecue B cucreMe 2NO2 < 2NO+O: ycraHoBuiOCh mHpU
konneHTpanusx [NOJ=0.4 monw/n, [NO2]=0.2 mons/n, [O2]=0.1 mons/n. HaifTu KOHCTaHTY paBHOBECHS U
UCXOJHYI0 KOHIeHTpanuio NO2, ecnu UCXOoAHas KOHIICHTpAIUsl KUCIOpoJa paBHa Hymto. Kakue ycrmoBus
OyIyT CmocOOCTBOBaTh CMEIIEHHUIO pPaBHOBECHS B CTOpOoHY oOpazoBanus NO, ecnu mpsiMas peakius
SHAOTEPMHUUYECKASI.
21. B kakyro ctopoHy npotekaeT peakmus Nary +3Hzr «2NH3r) B crangaptabeix yenmopusx? Uemy paBHa
KOHCTaHTa paBHOBECHSI JAHHOU peakiuu?
22. CoctaBuTh (GopMyJIBI MHIIEIT 00pa30BaHHBIX a) JA00aBiIeHHWEM (IO KarisiM) pacTBOpa XJopuaa Oapus
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(BaCl,) x pactBopy cynbdara Harpust (Na2SO4), HaxomseMycst B U30bITKE; a) J00aBIcHUEM (110 KarlisiM)
pactBopa cyiabbara Hatpus NaxSOs k pactBopy xmopuma Gapus (BaCly), maxomsimemycsi B u30BITKE.

OOBSCHUTD pa3IMUuue B 3HAKAX 3apPSIOB TPAHYIL.

Oyenounoe cpeocmeo Ne2
BOIIPOCHI (3a71aHus) K 3a4ery, 1 cemectp:

Bapuant 1

1. Kaxue u3 nepeynclieHHbIX BEIIECTB SIBIISIOTCS THAPOKCUAAMHE?
1) HCI; 2) Fe(OH)z; 3) MnOz; 4) MgOHNO:s.
Kakue KucinoTel MOTYT 00pa30BBIBaTh KUCIIBIE COTH?
1) HCI; 2) HCIO; 3) H3POg4; 4) HNO:s.
OCHOBHBIE COJIU — 3TO
1) mpoAyKThI HEMOJIHOTO 3aMEIICHHUSI THIPOKCOTPYIIIT OCHOBAHHSI HA KMCIIOTHBIE OCTATKH;
2) MPOIyKTHI HEMOJHOTO 3aMEIIEHHUS aTOMOB BOJI0PO/Ia MHOTOOCHOBHBIX KHCIIOT aTOMaMH MeTallja;
3) NPOAYKTHI MOJHOTO 3aMEIECHHSI aTOMOB BOJOPO/Ia B KUCIIOTE aTOMaMH METaJlia,
4) IPOYKTHI TIOJTHOTO 3aMEIIECHUS THIPOKCOTPYIIIT OCHOBAHHSI KUCIIOTHBIMU OCTAaTKaAMHU.
NaHSO3 sBnsiercs:
1) ocHOBaHueM; 2) cpeaHei colbio; 3) KUCIION CObiO; 4) KUCTOTOM.
(CoOH)2S04 sBisieTcst:
1) ocHOBaHueM; 2) cpeHel colibio; 3) KUCIION COJIbi0; 4) OCHOBHOM COJIBIO.
Kucibie comu MOTYT OBITh TIOJTYYEHBI:

1) ocHoBaHue + KucioTa (M30BITOK); 2) KUCIIOTA + OCHOBaHUE (M30BITOK); 3) KHCIIasi COJIb + MIETI0Yb.

MornsipHasi KOHIIEHTpaIHsl Onpeesiercs no Gopmyre:

1) Cw=v/V;2)Cy=V/v;3)Cy=n/V;4) Cy=n/v.

[IpouienTHAs KOHIIEHTpAIHs (®) MPeICTaBIsIeT COOOH:

1) O=Maemecrsa / Maogsr ; 2) O=Msemecrsa / Mpacrsopa ;

3) O=Mpopwr / Mgentecrra -

3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEAKITMH OT KOHIICHTPAIIMH OTIPEIEIISICTCS:

1) 3aKOHOM 2KBUBAJICHTOB; 2) 3aKOHOM JIEUCTBYIOIIMNX Macc; 3) npaBuiioM Baut-I'odda.
B cootBercTBum ¢ npaBuniom Baut-I'odda, ¢ pocTom Temneparypsl CKOPOCTh peaKIIuu
1) Bo3pacrtaert; 2) yMeHbIIaeTCs; 3) HE U3MEHSIETCS.

OnuH KaTanmuM3aTop CHIKAET SHEPruio akTuBanuu Ha 4 kJx, npyroii — Ha 10 k/[x. Kakoii appextuHee?

1)1;2)2.
[Ipouecc nuccounanyu CEpHOM KUCIOTHI OMUCHIBAETCS YPABHECHUEM:
1) H2SOs < 2H' + SO4%; 2) HoSOs — 2H' + SO42
KoHcTanTa nucconnanuy yKCyCHOM KHCIOTBI BBIPAXKAETCs COOTHOLLIEHUEM:
1) K=[CH3COO]-[H"] / [CH3COOH];
2) K=[CH3COOH] / [CH3COO]-[HT;
3) K=[CH3COO"] / [CH3COOH]-[H*].
Kaxue u3 nepeurcieHHbIX KUCIOT SBISIOTCS CHIIbHBIMU?
1) HCI; 2) H2SO0s3; 3) H3POy4; 4) CH3COOH.
Kakue u3 nepeunciieHHbIX OCHOBaHUM ABJISIIOTCS CUIIbHBIMU?
1) Al(OH)s; 2) NaOH; 3) NH4OH; 4) Ba(OH)..
B kucnoii cpene pH nmeer 3HaueHue:
1)<7;,2)>17;3)=1.
Bonopoanslii moka3aresns 3T0:
1) pH=-Ig[H"]; 2) pH=-In[H"]; 3) pH=-Ig[OH].
I'MapOKCHUITBHBIN TTOKA3aTeNb ITO:
1) pOH=-Ig[H"]; 2) pH=-In[H"]; 3) pOH=-Ig[OH].
Crenenb aucconuanuu (o)) 1uist caadbIX AMEKTPOIUTOB paBHA:
a=1;2)a>1;3)a<l.
[Ipu yBennueHnn KOHIIEHTpAMU YKCYCHOM KucaoThl B 100 pa3 crenenp aucconuaniu
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1) yBennuutes B10 pa3; 2) ymensimures B 10 pa3; 3) ysenuuurces 100 pa3; 4) ymensmures B 100 pas.
pH pactBopa pasen 3. Konuentparus nonoB OH™ B 3TomM pacTBope paBHa:
1) 11 M; 2) 103 M; 3) 3M; 4) 1011M.
KoncranTa nuccounanuu BoJibl ONpeensieTcs ypaBHEHUEM:
K= [H"]-[H20]/[OH]; 2) K= [H*]-[OH"] / [H20]; 3) K= [H20]/ [H*]-[OH].
Ckomnpko mit 0,1M pacTBopa KuciaoTsl motpedyercs ans HedTpanuzanuu 10 mi 0,05 M pactBopa NaOH?
1) 10 mut; 2) 20 mur; 3) Smut; 4) 25mot.
50 T Na2SO4 no6asmmu x 500 r Boxbl. MaccoBast 10JIsl TOJIYYMBIIETOCS pacTBOPA paBHA:
1) 0,1; 2) 0,09; 3) 0,5; 4) 0,15.
B 400 r pactBopa conepxurcs 40 r KCl. MaccoBast nosns pactBopa paBHa:
9%; 2) 10%; 3) 4%); 4) 12%.
3akoH JeicTByomuX Mace 11 peakuuu A+B — C+D:
1) Ke=[A]-[B)/ [C]-[D]; 2) v=k -[A]-[B];
3) v=k [C][D]; 4) K=[C]-[DV/ [A][B].
Ipu ysemmyenun temneparyps! Ha 20° C ckopocTs peakiuy BeIpocia B 9 pas. TemmepaTypHblii Ko GUIEeHT
paBeH:
1)45; 2) 3; 3) 2; 4) 0,5.
Kax M3MeHHTCS CKOPOCTh PEAKIMK MIPH CHIDKEHNH TemmepaTypsl Ha 20° C? TemmepaTypHslii KO3 dHIHEHT
paBeH 2:
1) yBenuuntes B 2 pasa; 2) yMeHbIIUTCSA B 4 pa3a; 3) yMEeHbIIUTCS B 2 pasa.
Kak nzmenuTcst ckopocth XuMuueckoit peakuuu A + 2B — C, eciin KOHIEHTpaluio BelecTBa B yBennunts
B 2 paza?
1) yBenuuuTcs B 2 pasa; 2) yMEHbIIUTCS B 2 pa3a; 3) He U3BMEHUTCS; 4) yBeIMuuTCs B 4 pasa.
VBemnuenue nasienus B cucreme 2CO + Oz < 2CO2 cmecTuT paBHOBECHE
1) BpaBo; 2) BlIeBO; 3) HE CMECTHUT

Oyenounoe cpedocmeo Ne 3.1
Konmponvnaa paboma no meme: «Ocnoénbvle NOHAMUA 6 XUMUUY, «XUMUUECKAA KUHEMUKaA)

THUIIOBbIE 33JJaHUs - 00pa3el;
1. Hanumure ypaBHeHue noiay4yeHust HepactBopumoro ocHoBanus Cu(OH):2 |.
2. Kak nokazarb amporeprocts Zn(OH) |. [IpuBecT ypaBHEHHsI COOTBETCTBYIOIINX PEAKITUH.
3.Hanmmre ypaBHEHUs peaklnii, TPH MOMOIIN KOTOPHIX MOXKHO OCYIIECTBUTH CIEAYIOIINE MPEBPAIICHUS:
MgCl; — MgSOs — Mg (OH) 2 — MgO — MgCl..
4. BoIpa3uTh B NPOIEHTAaX KOHIIEHTPAILUIO pacTBOpa, coaepkamiero B 250 T Boas! 50 T INIIOKO3BL.
5. Cxonpko rpammoB CuSOq conepxkures B 10 mi 0,2 M pactBopa?
6. PactBop H2SO4 comepxut 49 r HoSO4 B 1 utpe. PaccunTtaTh MOJISPHOCTE 3TOTO PAcTBOPA.
7. HaiiTi  MOJSIpHOCTH M HOPMabHOCTH 15 % - pactBopa H2SO4 (mutotHOCTH pactBopa 1,1 r/mi).
8. Kakoit 06bem 6,0 M pactBopa HC1 Hano B34T1h /1 ipurotosieHus 25 mia 2,5 H pacrsopa HC1?

Oyenounoe cpedcmeo Ne 3.2
Konmponvnas padboma no memam: «Xumuueckana KUuHEemMuKa», «XXumuueckoe pasnosecuey.

TUTIOBBIE 3a/1aHUsI (BOIIPOCHI) - 0Opa3err:
1.B cucreme CO + Cl2 - COCl2 konnentpanuto CO yBemuuunu ot 0,03 1o 0,12 Monb/1, a KOHIIEHTPAIIHUIO
Cl2- 010,02 no 0,06 mons/1. Bo ckosbKO pa3 Bo3pociaa CKOPOCTh MPSIMON peakiiuu?
2. ITpu 20°C peakuus nNpoTeKaeT 3a 2 MUHYTHI. 3a CKOJIBKO BpeMeHH Oy/eT MpoTeKaTh 3Ta peakuus: a) npu 50°C,
6) mpu 0°C? TemnepaTypHbIit KOOPPUIIMEHT CKOPOCTH PEAKIIMK paBeH 2.
3. Bo ckoJibKO pa3 yBeIHMUUTCS CKOPOCTh Peaklnu, mpoTekaromeii mpu 298 K, eciu B pe3ynbTare HCIOIB30BaHHS
KaTaJau3aTopa yJajlloCh YMEHBUINTh SHEPTUI0 akTUBAalUU Ha 4 k/[/Momb?
4. Bo CKOJBKO pa3 YMEHBIIUTCS CKOpPOCTh XUMuyeckoi peakuuu 2A(r) + B(r) — 2C(r) npu ymeHbIIEHUU
JIaBJICHHs BCEX BEILECTB B CUCTEME B 3 pa3a M OJIHOBPEMEHHOM MOHMXEHUU TeMmmepaTypbl cucteMsl Ha 30°C?
TemnepatrypHbIii KO3(QGUIIMEHT pPEakinK Y paBeH 2.

5. s cucremsr  COm+H201r<>COxy*+H2ry  [COJo=[H20]0=0.03 moms/m, [CO2]o=[H2]o=0. PaccuuraTs
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KOHCTAaHTY pPaBHOBECHUS, €CIIM PAaBHOBECHAash KOHLIEHTpalus yriekucioro raza pasHa (.01 mons/n. Kaxue
ycloBHsl OyoyT COCOOCTBOBAaTh CMELIEHHUIO PaBHOBECHs B CTOpOHY oOpazoBanus CO, ecnu mpsimasi peakius
SHAOTEpMUYECKas?

Oyenounoe cpeocmeo Ne 3.3

Konumponvnaa paboma no meme: «Pacmeopuiy.
TUIIOBBIC 33J1aHUs (BOIIPOCHI) - 0Opa3elr:

1. Ucxons u3 npousBeaeHus pactBopumoct CaCOgs, nHaiitu maccy CaCOgs, conmepxkaumryto B 100mn ero
HACBILIEHHOT'O PacTBOpa.

2. Tlpoussenenue pactBopumoct AgBr pasno 4,0%10%, Broiumciauts koHmenTpamuio uoHos Ag' B
HACBILIEHHOM pacTBOope AgBr.

3. Paccuurats pH 0,001 M pactBopa NH4CI.

4. Hammcath B MOJIEKYJISIPHOM ¥ MOJIEKYJISIPHO-UOHHOM (hOpMe YpaBHEHUS PEaKIIHA:

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

B) Ba(OH)2 + HNO3 —....r) SrSO4 + BaCl, —...1) NH4Cl + Ca(OH). —....

5. Beruucnuth KoHLEHTpauuto HuTpat-uoHoB B 0,02M pactBope AI(NO3z)s.

6. Boraucnuth crenenpb auccormanuu u pH B 0,01M pactBope HCIO u 0,1 M pactBope KOH.

Oyenounoe cpeocmeo Ne 3.4
Konmponsnasa paoboma 4 no meme: «OkucaumenvHo-60ccmanogumenvusle npoyeccol», «l uoponausy.
TUIIOBBIC 3aJ1aHUs (BOIIPOCHI) - 0Opa3elr:

Kounrpoabnas pabora 1.
Omnpenenure CTENEHN OKUCICHHS DIIEMEHTOB B CIICAYIOIINX BEIIECTBAX U HOHAX:
[lepmaHranat kanusi, cEpoBOJOPOA, MEPOKCU BOJOPOAA, OpOMHAs BOJA, HUTPHUT KU,
NOs', 8042', CI’2042', MnO42', BrOs .
2. llpuBectn mpumepbl (He MEHEe ISTH) BELIECTB, KOTOPbHIE: a) MOTYT OBITh TOJNBKO OKUCIUTENSIMH; O) TOJBKO
BOCCTAaHOBUTEJISIMH; B) M OKHCIIHTEIISIMU H BOCCTAHOBHUTEIISIMU.
3. Tlome3ysick MeTOIOM TMOJypeakiuid, Moao0paTh KOIQOUIMEHTHl B ypaBHEHUSX CIEIYIONINX OKHCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEaKUi, IPOTEKAIOIIMX B BOJHBIX PACTBOPAX:
KJ + KNO;, +H,S04 — J, + NO+...
NaNO, + KMnO4 +H,O — NaNOs + ...

4. Paccuurars pH 0,01 M pactsopa ¢propuna narpus (K (HF)=10"%).
5. Hammucatp ypaBHEHUsI THAPOIIN3a colieli: kapOoHarta HaTpus, xiopuna meau (11).

Oyenounoe cpedcmeo Ne 3.5
Konmponvnaa paboma no meme: «Xumuueckas mepmoouHamurKay.
KonrtpoabHnas patdora 1.

Berancints AH 98 peakiuii 1 (pa30BbIX EPEX0I0B, BOCIOIB30BABIINCH CIIPABOYHBIME JaHHBIMU 0 AH ngs BelecTs.
2Mg(tB) + CO2(T) = 2MgO(1B) + C(TD)
CHa(r) + 202(r) = CO2(1) + 2H20 (T)
2. BbIUHCIAHUTE KOJIMYECTBO TEIUIOTHI, KOTOPOE MOTpedyeTcs st pasnoxkenus 10 kr kapOoHATa HATPHUS
Na,COs(tB) = Na,O(tB) + CO2(1),
€CJIM U3BECTHO, YTO
Na,COs(1B) + SiO2(TB) = Na,SiOs(tB) + CO,(1), AH°=81,04 x]Ik,
Na2O(tB) + SiO2(TB) = Na,SiOs(1B), AH° =-234,17 x]]x.
3.He npomn3Bo/1st BEIYKCIIEHHH, YyCTAHOBUTH 3HAK AS° ClieIyIOIINX IPOLECCOB:
2NH3(r) — Na(r) + 3Ha(r)
CO2(1B) — CO2(T)
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4. MOXHO J¥ TTOTyYUTh MMPHU CTaHAAPTHBIX YCIOBUAX NIEpoKcHa Bogopoaa rmo peakimu 2H,0(x) + O(T) = 2H20,(x)?
5. B kakoM M3 CIEeIYIOINX CIy4acB BO3MOYKHO MPOTEKAHUE PEaKIMK MPH JIF00BIX TemrepaTypax: a). AH< 0, AS>0; 0).
AH< 0, AS< 0; B). AH > 0, AS > 0?

6.Paccuurats sHepruto ['u66ca u onpenenuts HanpasieHue nporekanus peakuus CO + Cl, = COCl, npu 700 K u3

CTaHaPTHOTO COCTOSIHMS, €CJIM KOHCTAHTa PaBHOBECHUs peakuuu pasHa 1,0685 - 10,

Oyenounoe cpedcmeo Ne 3.6
Koumponvnasa paboma no meme: «Komnnekcuvie coeOournenusny.

1. Jlig 7aHHOTO KOMIUIEKCHOTO COSAMHEHUS
1) ompenenuTh CTPYKTYpY (KOMITJIEKCHBII HOH, JIUTaH bl, BHEIIHIOKO cepy);
2) onpeneNIUTh TUITbI XUMUYECKOH CBSI3U MEX1y aTOMaMHU M YacTULIAMU;
3) HanMcaTh ypaBHEHUs IEPBUYHOM AMCCOLMAINN; 4) HAIIUCAaTh ypaBHEHUE BTOPUYHOM AruccolMaluy; S)
HanucaTh BbIpAXKEHUE JUI1 KOHCTAaHThl paBHOBECHs BTOpUUYHOM qucconuanuu (KH); 6) naTh paunoHaibHOE
Ha3BaHue. (2)

Ne DopmyJiia KOMIJIEKCHOTO COEMHEHUS
BapHaHTa

1 [Ag(NH3)2 ]C1

2 K[Ag(CN): ]

2. 1) 3anucarb YpaBHCHHUEC pCaKIUU 06pa3OBaHI/I${ KOMIIJICKCHOTO HMOHAa B HMOHHO-MOJICKYJISIPHOM BHIC,
HCIIOJIb3Ys HpI/I6JII/I)KCHHOC IMpaBUJIO OIIPCACIICHHUA KOOPANHAIIMOHHOI'O YHUCJIA. I[aTB palluoOHaJIbHOC HA3BAHUC
KOMIIJICKCHOMY HOHY.

NQ ypaBHeHI/IC pe€aKuuu HOHy‘IeHI/IH KOMIIJICKCHOI'O
HNOHa
BapI/IaHTa
1 Be?*+OH —
2 Zn**+OH"

2.2). JlaHHOE KOMIUIEKCHOE COCTMHEHNE, 3aMCaHHOE B HECTAHIAPTHON (hopMe, TIPEACTaBUTh B CTAaHIAPTHOM
(dopme, UCTIONB3YS YKa3aHHOE KOOPIUHALIMOHHOE YnciI0. Onucarh ero CTpyKTypy (KOMILIEKcooOpa3oBaresb,
JIUTaH]bl U T.J1.), 1aTh pallMOHAJIbHOE HAa3BaHHUE.

Ne KommuiekcHoe K4 IIpumeyanune
COEJMHEHUE
1 KPt(NH3)Cls 6
2 PdC12(NHs)s 4

3. HanucaTh ypaBHEHHE peakliy 00pa30BaHMsI KOMIUIEKCHOTO coeqruHeHus (1)

Ne BapuanTa Hcxonubie BemecTBa
(BTOpOE MCXOHOE BEIIECTBO B K4
130BITKE)
1 Cr(OH)3| + NaOH — 6
2 AgBr| + NaxS>03 — 2

4. CocTaBUTh YpaBHEHUS peakiii 0OMeHa B MFOHHO-MOJICKYJIIPHOM M MOJIEKYJISIPHOM BHJie. Mcronb3yst
crnipaBouHble 3HaueHust Ku u I[1p, onpeaennTs HanpaBieHUE PEeakiiii MK 00pa30BaHHE MaJOPaCTBOPUMOTO
BerniecTna ().

Ne VcxonHbIe BENECTBa [Ipumeyanue
1 [Ag(NH;)2]C1+ NiC1, 3ameHa Ip2 = 108
KOMIIIIEKCO0Opa30BaTet Kui = 10°

20



s 1 00pa3oBaHME 0CaIKa K= 10"
2 Ks[Cu(CN)4] + 3ameHa Ky = 108
Hg(NO3)2 KOMIIIIEKCO0Opa30BaTeN K= 10"

a

5. 1. Koncranra necroiikoctu nona [Cd(CN)s]? cocrasnser 7,8 - 10718, Brrunciuts KOHIEHTpAIMIO HOHOB
kagmust B 0,1 M- pactBope K2[Cd(CN)a], comepxkarem B uzbsitke 0,1 Mot KCN B mutpe pactBopa.
2. KoncranTa Hecroiikoctn nona [Ag(CN)2]™ cocrasmser 1,4 - 1072, BeraucnuTh KOHIEHTPAIUIO HOHOB
cepedpa B 0,05 M- pactBope K[Ag(CN):], conepxariem, kpome Toro, 0,01 monss KCN B siutpe pacTBopa.

Oyenounoe cpedcmeo Ne 3.7
Konmponsnaa paboma no meme: «IneKmpoHHoe cmpoenue amomay.

Kontpoannasi padora Nel
1)HammcaTsb snekTpoHHBIe (HOPMYIIBI aTOMOB ¢ 3apsiaamu siaep 30, 35, 81.Jlns nocneqHero 3neKTpoHa 3THX aTOMOB
yKa3aTh 3HAYEHHUS BCEX KBAHTOBBIX UHCEIL.
2) K xakomy Tty 31€MeHTOB (S, p, d, f) orr oTHOCSTCSH?
3)Onucath UX MOJNIOKEHUE B IIEPUOTUIECCKON CHCTEME SJIEMEHTOB.
4)IIpuBecTu MpUMEpH! AIEKTPOHHBIX aHAJIOTOB 3TUX 3JIEMEHTOB.

5)CTpyKTypa BaJE€HTHOTO 3IEKTPOHHOTO CJIOS aTOMa 3IIEMEHTa BhIpaskaeTcs GopMyIoii: a)5s25p?;
0) 3d%4s?, B) 6s24f*. OnpenenuTh NOPAAKOBBI HOMEp U HAa3BaHUE DJIEMEHTA.
6)Kakye BaJIeHTHOCTH M OCHOBHOM U BO30Y>KJAE€HHOM COCTOSIHUM BO3MOJKHBI AJIS1 3JIEMEHTOB € TOPSIIKOBBIMU

HOMepaMmu 5, 16 U ompenenuTh BBICHIYIO M HU3IIYIO CTETIEHH OKUCICHHS JIS 3TUX 3JIEMEHTOB.

Oyenounoe cpeocmeo Ne 4
3awuma nadopamopuvix pabom
THIIOBBIC 3aJ1aHUs (BOIIPOCHI) - 0Opa3elr:

Bonpocs! 1 TpedoBaHus K 3amuTe J1a00paTOpHOiIl padoThI:

OcHOBHbBIE KJIACCHI HEOPraHu4e€CKMX BEIIECCTB:

1. Oxkcuppl — onpeniesieHye, Kiaccupukanus, noaydeHne, XuMruieckrue cBoiictpa. O0s3aTenbHO
MPUBOANUTH IPUMEPBHI.

2. Kucnots! — onpenenenue, kiaccupukaiys, NoJydyeHnue, XuMruueckue cBoiictBa. O0s3aTeabHO
MPUBOANUTH IPUMEPBHI.

3. OcHoBaHusl — olpesiesieHe, KilaccupuKalys, NoaydyeHrue, XuMmuieckre ceoictpa. O0s3aTenpHO
MPUBOANUTH IPUMEPBHI.

4. Conu — onpenenenue, kKiaccupuKkalus, NoaydeHne, XuMruaeckue cBoiictBa. O0s3aTeabHO
MPUBOANUTH IPUMEPBHI.

5. Odopmienue oTuera U COCTaBICHUE BHIBOJIOB.

XumMuuyeckasi KHHETHKA:

OnpeneneHre CKOPOCTH XUMHAYECKOM peaKIvu.
['oMOreHHbIe U reTepOreHHbIE PEAKIUU.
Hpocn,le 1 CIIOKHBIC peaKuI/m.

3aBUCHUMOCTbh CKOPOCTH XUMHUYECKON PEaKINK OT TEMIIEPATypBhI.

[TpaBuiio Bant-T'odda. Temneparypublit ko3ppuirieHT.

VYpaBHeHune AppeHnyca. DHEprusi aKTUBalMi. AKTUBUPOBAaHHBINA KOMIUIEKC.
OHepreTudeckas 1uarpaMMa XMMHUYECKON pEaKIINH.

Karanus. Katannsarop. Mexannsm karanusa.

©oNoe s ONE

Odopmienne oT4eTa U COCTaBICHHUE BBHIBOJIOB.

O0beMHBIIT XUMHYECKHI aHAJIU3:
1. MaccoBas 107151, MOJISIpHAST KOHIIEHTPAITHSI.
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2. Pemenue 3agau Ha pacdyeT MacCOBOM JIOJIH, MOJISIPHOM KOHLIEHTPALIMK PAaCTBOPOB.
3. Pazb6aBnenue pactBopoB. Pemenue 3a1ad.

Boaopoanbliii moka3zareib:
DNEKTPOIUT. DIEKTPOIUTHUECKAS JUCCOLUALMS.

Crna0ble ¥ CHIIbHBIE JICKTPOIUTHL. [IpuMepsl.

CreneHb M KOHCTAHTA JUCCOITHAIIMH.

Juccounanus KucioT, OCHOBaHUM, cosiei. [Ipumepsl.

3akoH pa3basieHuss OcBab/a.

HoHnHOE npou3BeieHUE BOIBI.

pH, pOH.

Pacuer pH pacTBOpOB CHIIBHBIX U CITA0BIX KUCIOT M OCHOBAHHIA.

© o N R WNRE

O(bOpMJ'ICHI/Ie OoT4YeTa U COCTAaBJICHHUEC BbBIBOAOB.

Peakuum nonnoro oomMena:

1. Hanucanue peakiuiit HOHHOTO OOMeEHa.
2. Pemenue 3agay va I1IP u pactBopuMOCTb.
3. Odopmienue oTyeTa U COCTaBIEHUE BHIBOJIOB.

I'mapoJu3s coseit:

1. YMeTh nucath ypaBHEHHs TUAPOIIN3a PA3INYHBIX COJICH.
2. PaccuuteiBaTh pH pacTBOpOB coieil.

3. [TucaTte ypaBHEHHS TUAPOIN3a MHOTOOCHOBHBIX COJIEH.
4. Odopmienne oT4eTa U COCTaBICHHUE BHIBOJIOB.

OKHCJIUTEIbHO- BOCCTAHOBHTEILHbIE PeaKIuun:

1. Kaxkue peakiiuu Ha3bIBatOTCA OKUCIUTEILHO-BOCCTAHOBUTEIIHLHBIMH.

2. OKucnuTeNnb, BOCCTAHOBUTET.

3. YMeTh paccTaBisiTh KOA(PPUIIMEHTH METOIOM HOHHO-3JIEKTPOHHOTO OajaHca. Y MeTh pacCUUTHIBATh
snc 1 n3meHenue ['nooca.

4, Odopmienue oTuera U COCTaBJICHHE BHIBOJIOB.

XuMuueckas TEPMOAUHAMHUKA

1. TepMmoauHaMuueckas cuctemMa. THUIIbI CUCTEM.
2. TepmoauHaMudeckue napameTpsl, yHKIUU. OYHKIIUN COCTOSHUS
3. Tepmoaunamudeckuii npouecc. O6paTuMblii, HeoOpaTUMBI Mpolecc. PaBHOBECHBIIH,

HEPaBHOBECHBIH npouecc. CaMONpon3BOJIBHBIN MPOLIECC.

BHyTpeHHss sHEprus.

Pabora, Temora.

IlepBblil 3aKOH TEPMOAVHAMUKH.

OHTanbpnus.

3akoH ['ecca. CnencrBus u3 3akoHa ['ecca. Termnota o6pazoBanus. Temnora cropanus.
3aaun Ha pacyeT TeMIoBbIX 3(PPEKTOB XUMUUECKUX PEAKITHIA.

10.  OdopmiieHre OTYETA U COCTABIICHUE BBIBOJIOB.

©oNo A

OCHOBBI 3/1eKTPOXUMHUH

1. Dmnexrtpon. JIBoitHON 3nekTpudeckuid cioi. CTaHIapTHBIC AJEKTPOJHBIC MOTeHIHANB. CTaHIapTHBINA
BOJIOPOAHBIN MOTEHIUA.

2. l'ampBanmYeckue 3eMeHTHl. DieMeHT Jlannas- Akoou. KoHIeHTpalimoHHbIe ralbBaHUYeCKHE YJIEMEHTHI.
3. Pacuer DJIC u A G rabBaHMYECKUX JIEMEHTOB.

4. OdopmieHre oTYETa M COCTABIICHUE BHIBOJIOB.
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KoMmiekcHbIe coeTMHEeHUs

CtpoeHne KOMIIEKCHBIX coennHennid. Kiaccudukanus KOMIUIEKCHBIX COCTUHEHHMIA.
XHUMH4YecKas CBsI3b B KOMIIJIEKCHBIX COEIUHEHHUIX.

Homenkiatypa KOMIUIEKCHBIX COSAMHEHUH.

Jlucconmaryst KOMIIEKCHBIX COSTMHCHUH.

Penrenue 3amau.

OdopmiieHne oT4ETa U COCTABICHHIE BHIBOJIOB.

POasrONDE

KoJssiouaHbie pacTBOpbI

Kakue cucreMbl Ha3bIBalOTCS JUCIIEPCHBIMH.

Knaccudukanus qucrepcHbIX CUCTEM.

Konnounneie pactBopsl. [Tosyuenue, onTudeckue U 31€KTPOKUHETUUECKUE CBOMCTBA.
CrpoeHune MULIEIUIBIL.

Y eTon4uBOCTb AUCIIEPCHBIX cucTteM. Koaryisanus.

[IpaBuna xoaryisuuu.

Odopmienue oTyera U COCTaBICHUE BHIBOJIOB.

NookrwnpE

8.3. MeToauyeckne MaTepuasibl, onpeae/siloine NMpoueaypbl OLeHUBAHUS 3HAHUMH, YMEHUH,
HABBIKOB M (WJIM) ONBITA [AeATEJbHOCTH, XAPAKTEPU3YKOIIMX 3Tanbl (POpMHPOBAHUSA
KOMIIeTeHIINH

- WtoroBas arrecranuss 10 JMCLUMIUIMHE SBISETCS MHTErPAJbHBIM IIOKa3aTeleM KauecTBa
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUHW M HABBIKOB OOYyYarOIIMXCS MO JUCLUIUIMHE M CKJIAJbIBaeTCs U3
OLICHOK, IIOJyYEHHBIX B X0/1€ TEKYILEH U MPOMEKYTOUYHOU aTTECTALIUH.

- Tekymiass arrectanusi B CEMECTpE NPOBOIUTCS C LIEJbI0 OOECIEUEHUs: CBOEBPEMEHHOW O0OpaTHOM
CBSI3H, JUISI KOPPEKIIUHM 00yueHUs], aKTUBU3AILIUN CAMOCTOSATEIbHOM paboThl 00ydaroIuXCs.

- [TpomexyTouHast arTecTanusi MperHa3HaueHa Uil OOBEKTHUBHOIO MOATBEPKACHUS M OLIEHUBAHMS
JOCTUTHYTBIX Pe3yIbTaTOB 00YyUEHHUs MOCIIE 3aBEPIICHUS U3YUECHUS TUCITUIINHBI.

- Texymas aTTecTalus OCyIIeCTBISETCS /IBa pa3a B CEMECTP:

- koHTposibHast Touka Ne 1 (KT Ne 1) — BeicTaBisieTcsl B 3JIEKTPOHHYIO BEIOMOCTb HE TI03/IHEE 8 HeJenn
yuyeObHoro cemectpa. Brxirouaer B ceOs OLIGHKY MEPONPHUATUH TEKYIIEro KOHTPOJS AayIUTOPHOM H
CaMOCTOSITENIbHOM paboThl 00ydaromierocs 1o pasjaenam/teMaMm y4eOHOM nucuuIuiMHbI ¢ 1 mo 8 Hexpemio
y4eOHOTro cemecTpa.

- KoHTposbHas Touka Ne 2 (KT Ne 2) — BoIcTaBnsieTcs B 2JIEKTPOHHYIO BEIOMOCTh He Io3/1Hee 16 Henenu
yueOHOro cemecrpa. Bkmiouaer B ce0si OIIEHKY MEPONPHUSATHI TEKYyLIEro KOHTPOJISl ayAMTOPHOM U
CaMOCTOSITeNIbHONU paboThl 0Oyuaromierocs 1o pasjaenaM/reMaMm y4eOHOW JUCHUIUIMHBI ¢ 9 mo 16 Henemto
y4eOHOro ceMecTpa.

- Hckmrouenne: Tekymas arrecranusi B 8 cemectpe oOydeHHs MO 0Opa3oBaTeIbHBIM IPOrpaMMam
OakayaBpuaTa, B KOTOPOM eInHCTBeHHast KoHTpoibHas Touka Ne 1 (KT Ne 1) — BeicTaBnsieTCs B AJIEKTPOHHYIO
BEJIOMOCTh HE TNo3AHee 6 Heaenu yuyeOHoro cemectpa. Bxirodaer B ceOsi OLEHKY MEpPONPUATUN TEKYILEro
KOHTPOJISl ayIUTOPHOH M CaMOCTOATENBbHOM paboThl oOyuaromierocs mO pasjenam/TeMaM y4eOHOi
JTUCITUTIINHEL ¢ 1 o 6 Hemenmto yueOHOoTro ceMecTpa.

- Pe3ynbpTaThl TeKyiiel U MpOMEXyTOYHOW aTTeCTAlMK MOABOIATCS IO IIKaie 0aTbHO-PEHTHHTOBOM
CUCTEMBI.

JTan peiiTUHIOBOI cucTeMBbI / Hepnens bana
OueHovHoe cpeacTBO

Munumym™ Makcumym™*

Cemectp 1
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Texymiasi aTrecramusi 1-16 36 60
KontpoabHast Touka Ne 1 1-8 18 30
Oyenounoe cpeocmso Ne 3.1 8 9 15
Oyenounoe cpeocmeo Ne 4 1-8 9 15
KonTpoJsbHasi Touka Ne 2 9-16 18 30
Oyenounoe cpedcmeo Ne 3.2 16 5 8
Oyenounoe cpeocmso Ne 3.3 16 4 7
Oyenounoe cpeocmeo Ne 4 9-16 9 15
IIpoMeKyTOUYHAS ATTECTAHSA - 24 40
3auer -

Oyenounoe cpeocmeo Ne 2 - 24 40
HNUTOI'O no gucuuiuinHe 60 100

Cemectp 2

Texymiasi aTrecramusi 1-16 36 60
KontpoabHast 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
KonrposbHnas Touka No 2 9-16 18 30
Oyenounoe cpeocmeo Ne 3.6 15 5 8
Oyenounoe cpeocmeo Ne 3.7 15 4 7
Oyenounoe cpeocmeo Ne 4 9-16 9 15
IIpoMexxyTOYHASI ATTECTALUSA - 24 40
OK3aMeH -

Oyenounoe cpeocmeo Ne 1 - 24 40
HNUTOI'O no gucuuMiinHe 60 100

* - MuHUMaNbHOE KOJMYECTBO OaJUIOB 3a OLEHOYHOE CPEACTBO — 3TO KOJMYECTBO OanioB, HaOpaHHOE
00y4aroImumMcsi, IpU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUUTBHIBAETCS, B IPOTUBHOM CiIydae OOy4aroIUiCs
JOJDKEH JIMKBUIMPOBATH MOSBUBIIYIOCS aKaJEMHUYECKYIO 3aI0JDKEHHOCTD 10 TEKYILEH MM MPOMEXYTOYHON
aTTecTallid. MUHUMAaIbHOE KOJIMYECTBO Oa/UIOB 3a TEKYIIYI aTTECTALMIO, B T.4. OTJEIBHOE OLIEHOYHOE
CPEOCTBO B €€ COCTaBE, W IPOMEKYTOUHYIO aTrTecTanuio cocraBisieT 60% OT COOTBETCTBYIOIINX

MAaKCUMAJIbHBIX OaJIJIOB.

8.4. IllkaJyia oueHkH 00pa30BaTeNbHBIX J0CTUKEHUIN

WtoroBas arrectanus o AUCHUILINHE olleHuBaeTcs 1o 100-6amibHOM MIKale U IpeACcTaBiIsieT CyMMY
0ay1oB, 3apabOTaHHBIX CTYJEHTOM IpPU BBINOJHEHUM 33JaHMM B paMKaX TEKYIIeW M MpOMEXYTOUHOM

aTTCCTalluu.

OaIoB

Cymma Onenka 1o 4-x 6ayUIbHOM I1IKale

OrueHka
ECTS

TpebGoBaHMs K YPOBHIO OCBOCHHUSI
y4eOHON JUCITUTITMHBI

90-100 5- «omauunoy/ «3aumenox

OneHka «OTJIIMYHOY BBICTABIISAETCS
CTYIEHTY, €ClIi OH INIyOOKO U
IIPOYHO YCBOMJI TPOTPAMMHBIN
MaTepua, HCUEPIbIBAIOIIE,
IIOCIIE0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €r0 U3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C
MIPAKTUKOM, HCIIOIB3YET B OTBETE
MarepHraig MOHOrpapuIecKoit
JUTEPATyphl
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OLieHKa «XOpOIIO» BBICTABIISIETCS
CTYJICHTY, €CIIU OH TBEPJO 3HAET
4 - «xopouioy/ Marepuai, rpaMOTHO U IO
«3AYMeHO» CYILECTBY U3JIaraeT €ro, He

75-84 C JOITyCKasl CYIIECTBCHHBIX
HETOYHOCTEW B OTBETE Ha BOMPOC

85-89 B

70-74
65-69 D OLEeHKa «yJOBIETBOPUTEILHO»
BBICTABJISICTCS CTYJICHTY, €CJIH OH
UMEET 3HAHUS TOJIHKO OCHOBHOTO
Marepuaia, Ho He YCBOMJI €ro

3 - «yoosremeopumenvHoy/ JeTalel, T0myCcKaeT HEeTOYHOCTH,
60-64 «3aumeHoy E HEJIOCTaTOYHO TPABUIIbHBIC
bopMyITUPOBKH, HAPYIIICHUS
JIOTHYECKOU TIOCIICIOBATEIIBHOCTH
B U3JI0’)KEHUU TIPOTPAMMHOTO
marepuasa

OneHka «HEey10BIETBOPUTEIHHOY
BBICTABJISICTCS CTY/ICHTY, KOTOPBIM
HE 3HAET 3HAYMTEIbHON YacTH
IPOTPaMMHOTO MaTepHalia,
JIOITYCKAaeT CYIICCTBCHHBIE

F ommOku. Kak nmpaBuiio, oreHka
«HEYIOBIICTBOPUTEIIEHO)» CTABUTCS
CTY/ICHTaM, KOTOPbIC HE MOTYT
IPOJOJKUTH 00yueHue 6e3
JIOTIOJTHUTEIIHBIX 3aHSATHH 110
COOTBETCTBYIOIIEH TUCIUIUINHE

2 - «HEYO0BIeMBOPUMENLHO Y/
«HE 3aUMmeHO»

0-59

9. MEPEYEHL OCHOBHO¥ M JOTOJHUTEJLHON YYEBHOM JIMTEPATYPBI,
HEOBXOJIUMOM JJISI OCBOEHUS U CIMIIIAHBI

@) OCHOGHaA yueOHasn numepamypa:

1.'muuka H.JI. O6mas u Heopranudeckas xumusi/mon pen. A.U. Epmakosa. - u3n.30-e, nmepepab. u jor.
M.Unterpan-npecc. 2005. - 728 c.

2. Fmmuka H. JI. O6mas xumus: yaeonuk / H. JI. ['uaka; pen.: B. A. Tlonikos, A. B. Badkos. - M.: IOpaiir,
2011.

3.AnanbeBa O.A., Bypyxun C.b., Mauyaa A.A., JlapuueBa T.E., Ilankosa H.H., CokosioBa 10./1.
JIaGopaTopHblif MpakTUKyM 1O Kypcy «O6mas xumus». — O0uunck: MATI.2005. - 60 c.

4.C.b. Bbypyxun, O.A. AnanbeBa. BBemenue B snekTpoxumuio. OKHCIUTEIHFHO-BOCCTAHOBHUTEIBHBIC
peakIMy B BOJHBIX PAacCTBOPAX AJIEKTPOIUTOB: yuel. mocodue no kypey "O6mas xumus" / - O6uunck: UATD
HUAY MUDU, 2011. - 104 c.

5. Tkaues, C. B. O6mas xumus : yuebroe nocooue / C. B. Tkaues, B. B. Xpycranes. - Munck : Beicmias
mkona, 2020. - 495 ¢. - URL : https://www.studentlibrary.ru/book/ISBN9789850632722.html

0) oonoanumenvHan yyeonas aumepamypa:

1.Mauyna A.A., AnanbeBa O.A., bypyxun C.b., Konoas:xubiii B.A., JlapuuesaT.E., [lankosa H.H.,
CoxogoBa FO.JI. CoopHEK 33124 ¥ yIpakKHEHHH 110 Kypcy «O01mas 1 HeopraHudeckas Xumus». — OOHUHCK:
HNATD. 2002.- 124 c.

2.Mauyaa A.A., JlapuueBa T.E., [TankoBa H.H., CokosnoBa FO./l. JlaGopaTopHBbIif IPaKTUKYM IO KypCy

«OO6mmas u Heopranuydeckas xumus». — O6uuHCcK: UATI. 2004.- 44c.
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3.I'muuka H.JL. 3anaun u ynpaxsaenus no obmeit xumun. — JI.: Xumust,2011. -240 c.

4.KopoBun H.B. O0mas xumus. - uza.2-e., ucnp. u gaomn.- M.: Beicmas mkomna, 2000. - 558 c..
5.Mudraxona, H. III. O6mas u Heopranuueckas xumusi. Teopus u mpakTuka : yaebnoe mocodbue / H.
. Mudraxona, T. II. IlerpoBa. -2-e u3z. , ucnp. u jgomn. - Kazans : KHUTY, 2019. - 336 c.
https://www.studentlibrary.ru/book/ISBN9785788226514.html

10. MIEPEYEHb PECYPCOB HH®OPMALIMOHHO-TEJIEKOMMYHUKALMOHHOI CETH
«MHTEPHET» (IAJIEE - CETh « MAHTEPHET»), HEOBXOJUMBbIX /151 OCBOEHUSI
JUCLMUIIINHBI

http://www.window.edu.ru/window/library ®enepanshsiii moprai. Poccuiickoe oopasoBanue.
http://www.cir.ru/index.jsp YuuepcuteTckas nHbopMannoHHas ciucrema Poccun.

http://www.diss.rsl.ru Poccuiickas rocynapcTBeHHas OMOIMOTEeKa. DISKTPOHHAs OMOINOTEKA JUCCePTALIUIA.
http://lwww1.fips.ru Madopmarmonnsie pecypcesl PocarenTa.

http://www.studentlibrary.ru 3bC «Koncynsrant CryneHra

11. METOJUYECKHUE YKA3AHUS /151 OBYUYAIOIUXCSI 10 OCBOEHUIO
JUCLMIIINHBI

OcBoeHHE TPOrPaMMBbI TUCIUTUTHHEI «O0IIas 1 HEOPTaHUYECKask XUMHES TIPETyCMaTPUBACT:

nekuuu (32 yaca), cemuHapckue 3aHsaTus (16 gacoB), nabopatopHsie padoThl (32 yaca), TEKYIIUNA KOHTPOJIb
B BHJIE BBIITOJIHCHUS KOHTPOJIBHBIX PadOT, 3aIIUT JJA00PATOPHBIX PAOOT, TPOMEKYTOUHBIH KOHTPOJIb -
JK3aMEH.

BU/I Y4eOHBIX Opranuzanus 1eATeJIbHOCTH CTYJAEHTA
3aHATHH
Jlexkumst CTyIeHT H0KEeH UMETh JISKIIMOHHYIO TEeTPaJlb, Tae ohopmiiseT

KOHCIEKT JieKumii. Hanncanue KoHcneKkTa JISKUU: KpaTko,
CXE€MaTHYHO, TOCJIe0BaTENIbHO (PUKCUPOBATh OCHOBHBIE MOJI0KEHUS,
BBIBOJIbI, (POPMYIHPOBKU, 000OIIEHNS; TOMEYATh Ba’KHbIE MBICIIH,
BBIIEIIATH KIIIOYEBBIE CIIOBA, TepMUHBL [IpoBepka TEpMUHOB,
MOHSTUI C TOMOUIBIO SHIIUKIIONEINI, CIIOBAPEH, CIIPABOYHUKOB C
BBINIMCHIBAHUEM TOJIKOBAHUM B TeTpaab. KOHCIIEKT IeKInii
HE00X0MMO MPopadoTaTh MEPET CASAYIONMIEH JEKIINEH, TOCTaBUB
BOIIPOCHI TaM, I'ZI€ BCTPEYAOTCS HETMIOHATHBIE MecTa. OTBETHI HA ATH
BOIIPOCHI CJI€lyeT HallTH B PEKOMEH0OBAHHOM JINTEpAaType WIN
BBISICHUTH Ha KOHCYJbTallMU y npenoaasaTens. KoHcnekT gexkuuii
HE00X0IMMO JIOTIOJIHSTh BCTaBKaMH, OCOOEHHO IO BOIIPOCaM,
BBIHECEHHBIM Ha CAMOCTOATEIbHOE N3YUYEHNE.

10 MOATOTOBKE K MPAKTUYECKUM 3aHATUSAM

O0603Ha4NTh BOIIPOCH], TEPMUHBI, MaT€pHajl, KOTOPBIH BHI3HIBAET
TPYAHOCTH, IOMETUTH U MOMBITATHCS HAUTH OTBET B PEKOMEH1yeMO
nauteparype. Eciu camocTosTensHO He yaeTcst pa3o0paThes B
Marepuaie, Heo0X0IuMO COPMYITHPOBATH BOMIPOC U 337aTh
MPENO0/IABATeII0 HAa KOHCYJIbTAllUU, TPAKTUYECKOM 3aHITHU.
IIpakTnyeckue CeMuHapckue 3aHATUS IPU3BaHbl HAYYUTH CTY/I€HTA

3aHATHUSA CaMOCTOSITENIbHO U KPUTUYECKH MOAXOANTH K N3Yy4aeMOMY
MaTepuaiy, pa3doupaThcs B IpOOJIEMHBIX BOMpocax GU3NYECKOM
XMMHH, CIIOCOOCTBOBATh 0OPETEHUIO HABBIKOB aHAIN3a TEKCTOB
HCTOYHUKOB HH(GOpPMAIIH, PEIICHNUIO TUIIOBBIX 3a7a4 (PU3HUECKOi
XUMUU

[Ipu moAroToBKE K MPAKTUYECKUM 3aHATUSAM CTYJEHT JTOJIKEH
03HAKOMUTBCS C TEMOM 3aHATHUS, TPOPadOTAaTh COOTBETCTBYIOIINN
JIEKITMOHHBI MaTepHall U MaTepuai B ydeOHOM JTuTepaType.
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CdhopmynupoBaTh mpoOIEeMHBIE IJIs1 BOCIPHUSATHS BOTPOCHI C IO
uX 00CyXaeHUs B (hopMaTe CEMHHAPCKOTO 3aHATHS. 3aHATHS
MPOBOJATCS B (popMe aKTHUBHOM pabOTHI CTYICHUECKOM IPYIIIIBI MO
KOHTPOJIEM U PYKOBOJCTBOM IPEHOAAaBATEIS.

Kpome 3T0oro HeoOX0AMMO PEIINTh TOMALTHUE 33]a4H, 3aJaHHbIE Ha
HpeAbLTyIIeM 3aHsATUH. J{JIs yCIIeIHOTO peleHNs JOMAIIHUX 33139
HE00XO0IMMO MPOCMOTPETh 3aMMCH PEIICHUH 3a/1a4, BHITOJHEHHBIX B
ayIMTOPHU.

[Ipucrynas x penieHuto 1000 3aauu, ciIeIyeT BBITOTHATH
OIlpe/ieJICHHbIC TPaBUiIa: BHUMATEIbHO IPOYNTATh YCIIOBHE 3a/1a4H.
Pemrenue 3a1a4 pekoMeHayeTCsl IPOBOJUTH B 00IIEM BHUJIE.
Beruncisiroresi, Kak IpaBuIIo, TOJIBKO T€ BEIMYHHBL, KOTOPBIE
TpeOyroTCs U OTBETa Ha BOIpoc 3a1auu. [Ipexae yeM noacTaBisTh
JaHHBIE B PACUYETHYIO (opMyITy HEOOXOIUMO IPOBEPUTH
PasSMEPHOCTDb BBEIUHCIIIEMOM BeIMYNHBL. Ecitn PasMCPHOCTDb
BBIYHCIISIEMON BEJTMUMHBI IPABUIIBHAS — MOXKHO IPOBOJIUTH
BBIYHCIICHHS, €CITH HET - ClieAyeT HaTh omuOKu. [locie nmpoBeneHus
BBIYHCIICHUI HEOOXOMMO OLIEHUTh Pa3yMHOCTh MOJTY4YEHHOTO
pe3ynbTara (3Ha4eHHe CKOPOCTH ABMKEHUS Tena OIM3KOHM K
CKOPOCTH CBETa B BaKyyMe — HEpa3yMHO, HEPa3yMHO OTPHIIATEILHOE
3HaueHue a0COJIIOTHOM TeMIlepaTyphl U Tak janee). Eciau nonydyen
Hepa3yMHBII pe3ynbTaT, He00X0AUMO TIPOBEPUTH MTPABUIIEHOCTD
BEIUHCIICHUN. Ecii BEIUMCIIeHUs IMpaBUJIBHBIC, CIICAYCT UCKATh
omnOKy B perienun. [pu 3amicu pemeHus 3aaa4u He0O0X 0JMMO
JACJIaTh ITIOACHCHU . B KOHIC pCHICHUSA JOJIKCH OBITH 3aIlMCaH OTBET
Ha BOTIPOC 3a/1a4u.

CamMmocTosTeJanLHAs
padora

Kaxplii CTyIeHT JOIDKEH HHANBHIYaTbHO TOTOBUTHCS MO TEMaM
JUCLUIUIMHBL, YATast KOHCIEKTHI JIEKIIUH 1 PEKOMEH1YEeMYIO
nutepatypy. CamocTosaTeNbHast paboTa MO3BOJISIET CTYACHTY B
CIMIOKOITHOI 00CcTaHOBKE MOJlyMaTh, pa3o0paThcs ¢ HHGopManuei 1no
TeMe, TPU HEOOXOIUMOCTH 00pPATUTHCA K CIIPABOYHOM JIMTEpaType.
BHumarenbHOe UTeHHE U OBTOPEHHUE IPOUYUTAHHOTO TOMOT'aeT B
MOJTHOM 00BhEME YCBOHTD COJICPKAHNE TEMBI, CTPYKTYPUPOBATh
3HaHUS.

Urto0s! coneprxaTenbHas HH(pOpMaLys 1o TUCHUIUINHE
3alIOMMHAIACh HAJIOJTO, L[e1eco00pa3Ho N3ydaTh €€ MOATAIHO - 1O
TEMaM U B CTPOTOH IOCIIE0BATEIFHOCTH, MTOCKOIBKY TOCIIEYIOIIHE
TEMBI, KaK MPaBUJIO, ONUPAIOTCs Ha npenplaynie. iMenHo nosromy
00JIbI1Iast YacTh CAMOCTOSATENbHON padOTHI MperoIaraeT
MOJITOTOBKY K CEMUHAPCKUM 3aHSATHSIM, BBIITOJTHEHUS
PEKOMEHIOBAaHHBIX IS PEIICHHUS 3aj1ad, MOJATOTOBKY K
KOJIJIOKBHYMaM, BBIITOJIHEHHUIO U 3alIUTE UHIUBUAYAIHLHOTO
JIOMAIIIHET0 33/1aHus, a TaKKe MOJTOTOBKY K 1JaOOpaTOPHBIM
pabotam. [[iist ycrienTHOTO BBITTOTHEHUS ATHX 3a/1a4 KaXKIBIH CTYICHT
MUMeeT BO3MOXHOCTb I0JIb30BaThCsl pa3pabOTaHHBIM Ha Kadeape
METOINYECKUM 00€ECIIEYEHHEM.

[InanupoBaHre BpeMEHU Ha CaMOCTOSTENIbHYIO padoTy,
HE00XO0MMOT0 Ha M3YYCHHE HACTOAMICH JUCIUIUINHBL, CTYICHTaM
JydIlle BCETo OCYILECTBIIATh Ha BECh CEMECTp, MpeAyCcMaTpHUBast pH
3TOM pEryJIIpHOE MOBTOPEHUE IPONUIEHHOr0 Marepuana. Marepuann,
3aKOHCIEKTUPOBAHHBIN Ha JIEKIMAX, HEOOXOAUMO PETYIISPHO
JIOTIONTHSATH CBEACHUSIMH U3 JINTEPATYPHBIX HCTOUHUKOB,
MPEJCTAaBICHHBIX B paboyell mporpaMMe AUCHUIUIMHBL. 1o kaxaon
U3 TEM Ul CaMOCTOSITEJIbHOTO N3Yy4€HUsl, IPUBEJCHHBIX B pabouei
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nporpaMmme JUCHUIUIMHBL, CIeAYyeT CHayalla MPOYUTaTh
PEKOMEH/I0BaHHYIO IUTEPATYPY U, TPU HEOOXOIUMOCTH, COCTABUTH
KPaTKHI KOHCIIEKT OCHOBHBIX ITOJIOKEHUM, TEPMUHOB, CBEICHUI,
TpeOyIOMMX 3alIOMHUHAHUS U SBJISIOLINXCS OCHOBOIOJIATAIOIIMMU B
3TOM TEME U JUUIl OCBOCHMS IOCIEAYIOIMX pa3aenoB Kypea. i
pacuIMpeHys 3HaHUU 110 TUCLUILUIMHE PEKOMEHIYETCSl UCII0JIb30BaTh
HNuTepHeT-pecypcesl.

[Ipu camocTosTenbHON PabOTEe PEKOMEHIYeTCSI KOHCIIEKTUPOBATh
M3y4aeMbli (mpopadaTeiBacMbiii) MaTepuair. KOHCIEKT MOKET ObITh
ONOPHBIM, COJAEPKATH JIMIIb OCHOBHBIE KJIFOUEBBIE ITO3HUIIMH, HO TIPU
3TOM JOCTATOYHBIM JJIsSl IOJIHOTO OTBETA 110 BOmpocy. KoHcnekT
MOKET ObITh OAPOOHBIM. OOBEM KOHCIIEKTa OMpPEIesieTCs CaMUM
CTYZACHTOM.

B nporecce paGoTel ¢ yaeOHONH/HAYIHOU TUTEPATYPOH CTYIACHTY
PEKOMEHIYETCA JIeJ1aTh 3alMUCH 11O X0y UTEHUS B BUAE ITPOCTOrO
WJIY Pa3BEPHYTOIO IJIaHA, COCTABIIATh TE3UChI, TOTOBUTh AHHOTALIUU
npounTaHHoro. Hamuyme Takux KOHCIIEKTOB MOT'YT JaTh
JIOTIOTHUTEJIbHBIE OAJUIBI 32 AKTUBHOCTb.

JlabopaTopHas
padora

[ToaroroBka k maboparopHoi paboTe BKIIIOYAET B ceOst paboTy ¢
KOHCIIEKTOM JICKLIUH, peKOMEHAYEMOU TUTepaTypOid, MOATOTOBKY
OTBETOB K KOHTPOJIbHBIM BOIPOCAM JUIsl JOITYCKA K BBIIIOJHEHHUIO
nabopaTopHoOit paboThI, pelIeHre 3a/1au.

JlaGoparopHble 3aHATHS IPOBOJATCS B CIELIMATU3UPOBAHHBIX
naboparopusix (akynbTera.

[Ipexxae ueM HauaTh 3aHATHS B JaHHOU J1a00paTOpUU CTYACHT
3HAKOMMUTCS C TIPAaBUIIAMHU TEXHUKU O€30MMaCHOCTH, O YEM
pacriuceiBaeTcs B xypHaie. B mabopaTopusx xadenpsl 3anpemnaeTcs
HaXO/AUThCs B BepxHeil onexie. Ha paboyem cTose JOmKHO
HaXOJUTHCS TOJIBKO HEO0X0IMMO€e 000pYyA0BaHNUE U TPUOOPHI IS
3amucei u pacyeToB. 3ampeniaeTcs KIacTh Ha paboumii CTOI CyMKH,
MAKEeThl, LIANKU U Ipyrue MOCTOPOHHUE peaMeThl. CTyIeHT
MIPUCTYIAET K BHIMOJIHEHUIO JJa00OpaTOpHOH pabOThl TOJIBKO MOCIE
03HAaKOMJIEHHUS C ONKCAaHUEM pabOThl U MOATOTOBKU K HEH.
3ampeniaercst BKIOYaTh Kakue-1u00 npudopsl uim 6e3
MIpeIBAPUTENILHOM MPOBEPKH UX MPEIO0IaBaTEIEM UITU JIAOOPAHTOM.
ITocne okoHuaHus pabOThI CTYJEHT AOJDKEH caTh Ja00OpaHTy
BbIIaHHbIE IPUHAJICKHOCTH, IPUBECTH B MOPSII0K pabouee MecTo,
MOJIYYUTh OTMETKY B )KypHaJIe O BBHITIOTHEHUH pabOThI, IPEIBIBUB
JUISL 3TOTO TOJIYYE€HHBIE PE3yJIbTaThl IPENOoJaBaTelNo.

He naunHaliTe BHINIOJIHEHNE ONBITA IIOKA HE YSICHUTE cede
MOJIHOCTBIO €T0 11€J1b, METO/ U HE COCTAaBUTE IJIaH MPOBEACHMUS
ombITa. Tak Kak BpeMst MPOBEICHUS OTBITa OTPAHUYCHO YUYCOHBIMU
JacaMu, OTBEJICHHBIMH Ha HETO, TO BCIO MOATOTOBKY HEOOXOIMMO
MPOBECTH CAaMOCTOSITENILHO 10 3aHATUH.

JlJ1 TOATOTOBKHM K OIBITY:

1. IIpoutute pyKoBOACTBO K paboTe. BrisicHUTE B TIpoliecce yTeHus,
a B cIy4ae He0OX0IMMOCTH Ha KOHCYJIbTAIIMH C TPEroaBaTesieM,
KaKue 3aKOHOMEPHOCTH JIeXKaT B OCHOBE PacueTHBIX (HOPMYIL.
O3HaKOMBTECH CO CIIMCKOM PEKOMEHA0BAHHOM JINTEPATYPHI.

2. CaMOCTOSITENTFHO WUJIU C MTOMOLIBIO YU4EOHBIX TOCOOUI BBIBEIUTE
(bopMyIIbI, KOTOPBIE HCIIONIB3YIOTCS B padoTe.

3. Eme pa3 npodTuTe pyKOBOJCTBO, HO TEMEPh B JIAOOPATOPUH, UMES
nepes Iila3aMy yCTaHOBKY /ISl IpoBeAeHMs onblTa. [Ipu aTom
ysICHUTE cebe, Kak B 0COOCHHOCTSIX KOHCTPYKIIUU YCTAaHOBKHU
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o0ecreynBaeTcs BHIIIOJHEHUE YCIOBUH, B KOTOPBIX CIIPABEJINBEI
3aKOHBI U (POPMYJIBL, UCTIONIb3YEMBIE B 3a/1a4€.

4. PazbepuTech B MPUHIUIIAX paObOTH H3MEPUTEIBHBIX TPUOOPOB, C
KOTOPBIMH HUMEETE JIeJI0 B IIEPBBIN pas.

5. Pa3bepurech B TpeOOBaHUAX, KOTOPBIE HAJIO IPEABSBUTH K
HacTpolKe NPUOOPOB U YCTAHOBKE B 11€JI0M, YTOOBI O0ECTIEUUTh
HAWITy4IIAe Pe3yJIbTaThl OIBITA.

Kax/pIM CTyI€eHTOM J10JDKHA OBbITh 3aBEJIeHA CIelMaibHas TeTpaib
JUIsL BBITIOJIHEHHSI Ta00paTOPHBIX paboT, B KOTOPYIO IIPU MOJATOTOBKE
3aHOCATCS KpaTKUE CBEIEHUS U3 TEOPUH, CXEMA OIbITA U T.1., a B
JambHEHIIeM MOJTyYeHHbIe Pe3yIbTaThl M3MEPEHUH, UX 00paboTka u
KOHEUHBbIH pe3ynbTat. s 3anucu pe3ysibTaToOB U3MEPEHUS TOJIKHbI
OBITH 3apaHee MOArOTOBJICHBI TAOIHIIBI, BKIIIOYAIOIINE KaK CaMU
M3MEpEHUs, TaK U UX MOrPEIIHOCTH.

K crnenyromiemy 3aHATHIO CTYACHT TOTOBUT OUYEpEHYIO padoTy U
IPEIbSBIISAET OTUET O paboTe, BBINOJHEHHON Ha peAbLIyILEeM
3aHATUH. PaboTa cunTaeTcst OKOHYATEIbHO CIAHHOM ITOCIIE 3aIIUTHI
oryera. CTyAEHT 10JIKEeH O(OPMUTH OTYET MO NpuiiaraeMoi opme:
OTueTa 1o BBHINOJHEHHOH JTa00paTOpHO padoTe B KauecTBe
00513aTeNIbHBIX BKJIIOYAET B ce0sl CIICAYIOIINE Pa3/Iebl:

1. Ha3Banue paboThI.

2. Uens paboTel, 060pyaOBaHUE.

3. Kparkue cBeneHUs U3 TEOPUH, CXEMa YCTAHOBKU ¥ OCHOBHBIC
pabourie GpopmyIbl.

4. Kpatkoe omnucanue xoza paboThl.

5. Pe3ynbTaTel u3MepeHui, IPeICTaBICHHBIC B BUJIE TAOJIHII U
rpaduKoB.

6. PacueT nCKOMO# BETMYMHBI U €€ 3HAYCHHUE.

7. Pacuet ommOKy U3MEpEeHHUs.

8. OKOHYATeNbHBIN Pe3ybTaT, MOJYUYECHHBIH ITOCIIE OKPYTIICHHSI, C
yKa3aHHeM abCOJIIOTHON U OTHOCUTEIBHOMN OIIMOOK HU3MEPEHHUS.

9. BIBO/IBI, 3aKJIFOUEHHE O JJOCTHKEHUH LIEJTH, TIOCTABIICHHON
JAaHHOM paboTOi, ¢ aHATM30M MOITYYEHHOIO Pe3ysbTaTa.

[Tpu mponycke 3aHsATHS JaHHAs JJabopaTopHasi paboTa BHITTOIHSAETCS
B 4acChl CAaMOIIOJITOTOBKH K CJIEIYIOLIEMY 3aHATHIO IO COTJIACOBAHUIO
U Aonycky npenozgasatens. [lo okoHuaHuto paboThl 1a0OpaHT AeNaeT
OTMETKY B TETpaJiu CTy/IeHTa ¢ 0053aTe/IbHBIM yKa3aHUeM (aMUITUH
CTY/IeHTa, Ha3BaHUs paOOTHI, IaTHI €€ BHITOJIHEHHS U CTABHUT CBOIO
MOJITHUCH.

JIaGopaTopHbIe 3aHATHS MPOBOAATCS HHIUBUAYaIbHO. CTyIeHT
MoJTy4yaeT JOMYyCK Ha 1abopaTOpHYIO paboTy MPU HAIUYUU
KOHCIIEKTa ¥ YCTHBIX OTBETOB Ha BOMPOCHI TpenoaBareis. Tekymii
KOHTPOJIb 3HAHUHN OCYILIECTBIISETCS MO CUCTEME «3aYTEHO — HE
3a4TCHO.

JIaGopaTopHble 3aHATHS IPOBOAATCS 1O pasesiaM Kypca COrJIacHO
KaJIeHJapHOMY IJIaHy. B Hadasne cemecTpa mperoaBaTelb IPOBOIUT
MOJIpOOHBIH pa3dop HEKOTOPHIX U3 BHIOIHIEMBIX pabOT, YTOOBI
MOJITOTOBUTH CTY/IEHTA K WX BBITIOJTHEHUIO. [Ipy MoAroToBKE K
nabopaTopHBIM paboTaM 11e1ecoo0pa3Ho 3a HECKOJIBKO JHEH J10
3aHSATHUS BHUMATEILHO 1-2 pa3a mpouynTaTh HY)KHYIO TEMY,
pa3o0paThCs CO BCEMU TEOPETUUECKUMHU TOJI0KEHUSIMH U
MPEJCTOSIINM IKCTIEPUMEHTOM. ECii BOZHUKIIM TPYIHOCTH,
00paTUTHCS 33 MOMOILBIO K y4eOHOMH, CIpaBOYHOM TUTepaType Win K
MIPENO/IaBaTEIII0 32 KOHCYJIbTANMEH. 3a AeHb 10 1a00paTopHOMt
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paboTh HEOOXOMMO M3YyUUTh METOAMUYECKIE YKa3aHHs K
BBINOJIHEHUIO JJAOOPAaTOPHBIX padOT M COCTABUTh KOHCIIEKT.
IoaroroBka K Bomnpocs! k 9k3aMeHy BBIIAIOTCS CTYIEHTaM B AJIEKTPOHHOM H
JK3aMeHy (3aueTy) pacriedyaTaHHOM BHJI€ B Hayasle ceMecTpa. [1oAroroBka K s3K3aMeHy
TpeOyeT TIIaTeIbHOE U3yUYEeHUEe MaTepralla 1o TeMe Win OJI0Ky TeM,
aKLEHTUPOBAHUE HA OIIPEJENICHUX, TEPMHUHAX, COJEPKAHUN
nouatuil. [Ipy moaroToBKE K HK3aMeHy HEOOXO0IMMO
OPUEHTUPOBATHCSI HA KOHCIEKTHI JIEKLIUH, OTUETHI 110 JIAOOPATOPHBIM
paboTaM, mpUMepHI BHITTOJIHEHUS 3a/I1aHHUH, pacCMaTpHUBaeMbIX Ha
3aHATUAX, PEKOMEHIyEMYIO JIUTEpaTypy. DK3aMeH IO AUCLUILINHE
«XUMUSA» TPOBOJUTCS B YCTHOU (hopMe 10 pa3zeiam, U3y4yaeMbIM B
COOTBETCTBYIOLIEM CEMECTPE.

12. IEPEYEHb UTH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCITIOJIb3YEMBIX ITPH
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA 11O JUCHUIIVIMHE, BKIIIOYAS
IHHEPEYEHbB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHBIX CITPABOYHBIX
CUCTEM (ITPM HEOBXOAUMOCTHN)

Hcrnonp3oBanue MHGOPMALMOHHBIX TEXHOJOTHH TIPH OCYLIECTBICHHH 00pa30BaTENBHOrO IIporecca II0
IMCUUIUIMHE OCYIIECTBIISICTCS B COOTBETCTBUM C YTBepKIACHHBIM [lonokeHneM 00 DIeKTpOHHOM
nH(pOpMaMOHHO-00pa3oBarenbHOl cpene MATD HUAY MUODU.

DnekTpoHHasi cucteMa ynpasieHus ooydenueM (LMS) ucnons3yercst aist peanusanuu 00pa3oBaTeIbHBIX
pOrpamMMm MpH OYHOM, TUCTAHIIMOHHOM U CMEIICHHOM pekuMe o0ydeHus. CucTeMa peau3yeT CIeIyome
OCHOBHBIC (DYHKIIUH:

1) Cozpanue u ynpaBjieHHE KJIaccamu,

2) Co3aHue Kypcos,

3) Opranu3zanus 3arucy yJanmxcst Ha Kypc,

4) [IpenocraBnenue n0CTymna K yueOHBIM MaTepuanam JUIsl y4aiuxcs,

5) [TyOnukarus 3a1anuii 17151 Y4€HUKOB,

6) Orenka 3ajaHuil ydaiuxcsi, IpoBeIeHUE TECTOB M OTCICKUBAHUE TPOrpecca 00ydeHus,
7) Opranu3anus B3auMOJICHCTBUS YIaCTHUKOB 00pa30BaTeIbHOTO MpoIlecca.

Cuctema HMHTErpUpyeTcss C  JIOTIOJIHUTENBHBIMH  CEpBHUCAMH, O0ECIEUMBAIOLIUMH  BO3MOXHOCTb
UCIOJIb30BaHUs TaKMX (YHKIMA Kak pabouyuil KajneHaapb, BHUJEO CBS3b, MHOIOIOJIB30BATEIbCKOE
pellakTUPOBaHHE JOKYMEHTOB, CO3JaHMe (OPM ONPOCHUKOB, HHTEPAKTHBHAs JOCKA JUIl PHCOBAHMA.
ABTopu3alMs IOJb30BaTENCi B CHUCTEME OCYLIECTBISIETCS MOCPEACTBOM KOPIOPATUBHBIX AKKayHTOB,
MPUBSI3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuenv ungopmayuoHHbIX MEXHONOZUT

[Ipu ocymiecTBiIeHHH 00pa30BATENBHOTO TpoIecca MO TUCIHILIMHE HCHOJIB3YIOTCS CIEIYIOIINe
MH(POPMAIIMOHHbBIE TEXHOJIOTUH:

— TIPOBEJCHME JIEKIIUI C HCIIOIB30BAHUEM CIIAlI-TIpe3eHTaIH;

— HCIONB30BaHME 00YyYaroIUX BUIEO(DUIBMOB,;

— HCIIONB30BaHUE TEKCTOBOTO peaakTopa Microsoft Word;

— HCcrojJb30BaHuE TabnuuHOro peaaktopa Microsoft Excel,

— HCHOJb30BaHUE TeKCTOBOro peaaktopa NoteBook (biokHoT);

— OpraHu3alys B3auMOJICHCTBUS C 00YUAIOIIMMHUCS TOCPEICTBOM eKTpoHHOU nouTtsl 1 DMOC.
12.2. Ilepeuens npozpammnozo obecneuenus

1. TexcroBsIii pegakTop Microsoft Word,;

2. Tabmuunslit pegakrop Microsoft Excel,
30



3. Penakrop npezenranuit Microsoft PowerPoint;
4. TexcroBsrii pegaktop NoteBook (biokHoT);
5. Bpay3zepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

12.3. Ilepeuenv unghopmayuouHbvlX CHPABOYHBIX CUCEM

JlocTyn K 3JIeKTPOHHBIM OMOJIMOTEYHBIM pecypcaM M 3JeKTpOoHHOH Oubimoreuynoit cucreme (ObC)
OCYIIECTBIISICTCS TOCPEACTBOM CIICMAIBHBIX pa3zesioB Ha oduimaibHoMm caiite UATD HUAY MUDU.
OOGecnedeH JOCTYII K JEKTPOHHBIM Katanoram oubmunorexku MATD HUSAY MU, a Takxke 37€KTPOHHBIM
oOpaszoBatenbHbIM  pecypcam  (DUOC), chopMupoBaHHBIM Ha OCHOBAaHHMM TMPSIMBIX JIOTOBOPOB C
paBoobIaAaTe s IMU Y4eOHOH 1 y4eOHO-METOIUYECKOM TUTEpaTyphbl, METOINYECKUX [TOCOOUI:

1) Nudopmannonnsie pecypcl Cern  Koncymprant Ilmioc, www.consultant.ru (uHbOpMmarms
HOPMATHUBHO-TIPAaBOBOIO ~ XapakTepa HAa  OCHOBE  COBPEMEHHBIX  KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAITHOHHBIX TEXHOJIOTHH);

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

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

4) DnekTpoHHO-0ubnmoteunas cucrema BOOK.ru, www.book.ru;

5) bazb1 manHbIX «DneKTpoHHO-0nbmmoTeynas cucrema elibrary» (9BC elibrary);

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

7) bazbl nanHbIX «DnekTpoHHas OnbaroTeka Texandeckoro BY3a» www.studentlibrary.ru;
8) DneKTpOHHO-0MbIMoTeuHast cucrema «Aidyke.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf .
10)  DnekrponHo-6MOMMOTeuHast cuctema «9BC FOPAU Ty, http://urait.ru/.

13. ONHUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOH JJIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 110 JUCHUIIJIMHE

JlaGopaTopus o6meii xumun (Ne 613-615)

Aynuropus Ui IpOBeIeHUs Ta00paTOPHBIX padoT
Jlocka 1 HarucaHus MeJIoM — 1 TIT.

MIPOEKIIMOHHBINA YKpaH, HOYTOYK, aKyCTHUECKasi CUCTEMa,
CXEMBI U TaOJIUIIGI,

aHaJIN3aTOp MHOTOKaHaJIbHBIA AHMOH 4151 1 mT. ;

Beckl ACCULAR ALC-210 aHaauTtH4ecKkue — 2 IT.,
Bechl aHanmuTHueckue BJIP—2 mir. ;

BBITsDKHBIE IIKadbl [1IB — 2 mr. ;

MUJUIMBONIBTMETP pH-MeTp — 1 mT.;

Bechl aHanuTuuyeckue RV-214 — 1 mr.;

HaOOPBI XUMHYECKOH MOCY/IbI,

nabopaTopHast Mebenb, CTOJIBI Ha 2 pabouux MecTta — 12MIT., ¢ BOJIOTIO/IBEICHHEM.

14. UHBIE CBEJAEHUS U (UJIN) MATEPHUAJIBI

14.1. Ilepeyenr oOpa3oBaTeJbHBIX TEXHOJIOTHMH, HCHOJb3YyeMbIX IIPH  OCYLIECTBJICHHUH
00pa30BaTeIbLHOIO MpoLecca M0 JMCHUIIIMHE

HaunMeHOoBaHHMe aKTHMBHBIX U
Ne |HaumeHOBaHHUE TeMbI . | KoanuecrBo
Bup 3ansaruit HHTEPAKTHBHBIX (popM npoBeeHusn
nn AUCHHILIMHBI aK. 4. .
3aHATHH
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OCHOBHBIE TIOHATHS B
XUMHHU

JIEKIAST

W3y4EeHUE H  3aKPEIUVICHHE  HOBOTO
MaTepuaga Ha HWHTCPAKTUBHOW JICKIIUU
(mekmus-Oecena, JeKmus ¢ pazdopom
KOHKPETHBIX CUTYyalHil)

DJIEKTPOHHOE
CTPOEHHE aTomMa

JICKI A

W3y4eHHEe W  3aKpeIUIeHHEe  HOBOTO
MaTepuaga Ha HWHTEPAKTUBHOW JICKIIUU
(mekmuss ¢ pa3doOpoM  KOHKPETHBIX
CUTYaLH, JIEKIUSA c 3apaHee
3aIUTAaHMPOBAHHBIMU OIIMOKAMM )

XHUMHUYECKOE
paBHOBECHE

JIEKIAST

U3y4eHHEe W  3aKpEIUICHHE  HOBOIO
MaTepuasa Ha HWHTCPAKTUBHOW JICKIIUU
(mekmus-Oecena Jekmus ¢ pazdopom
KOHKPETHBIX CUTYAITHH, JICKIIHS C 3apaHee
3aIUTAaHMPOBAHHBIMU OIIMOKaMM )

PactBopsI

JIEKIAS

U3y4eHHEe U  3aKperieHue  HOBOTO
MaTepuaga Ha HWHTCPAKTHBHOW JICKITUU
(mexumsi-Oecena, Jekmus ¢ pazdbopom
KOHKPETHBIX CUTYAITUH, JICKITUS C 3apaHee
3arIaHUPOBAHHBIMU OIIMOKAMHU )

OKHUCIIUTEBHO-
BOCCTAHOBUTEIBHBIE
peakiuun

JIEKIAST

W3Yy4eHHE M  3aKpEeIUICHHE  HOBOTO
Marepuaga Ha WHTEPaKTUBHOW JIEKIIUU
(mexmusi-Oecemna, JeKmus ¢ pazdopom
KOHKPETHBIX CUTYaLlUH, JIGKLIUS C 3apaHee
3aryIaHUPOBAHHBIMU OIIMOKaMHN )

XuMuueckas
TepMOJIMHAMUKA

JIEKIAS

W3Yy4eHHE ©  3aKpeIUIeHHEe HOBOTO
MaTepuajga Ha HWHTCPAKTHBHOW JICKITUU
(mexumsi-Oecena, Jekmus ¢ pazbopom
KOHKPETHBIX CUTYAITUH, JICKITUS C 3apaHee
3arIaHUPOBAHHBIMU OIIMOKAMHK )
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DNEKTPOXUMHUS
W3Y4CHHE ©  3aKpEeIUICHHE  HOBOTO
MaTepualia Ha HMHTEPAKTUBHOW JICKIUH
(mexuus-Oecena, JieKUUsT — IUCKYCCHS,
7 JICKITHS 1 JeKImus C  pa3doOpoM  KOHKPETHBIX
CUTYaLH, JIEKIUSA c 3apaHee
3aIUTAaHMPOBAHHBIMU OIIMOKaMM )

14.2. @opmbl opeanuzauyuu camocmosmenvbHol padomsl oOyuarowuxca (memvl, GbIHOCUMBIE O
CAMOCHOAMENIbHO20 U3YYEHUS; 60NPOCHL 0151 CAMOKOHMPOJIA; MUNO6ble 3A0AHUA 0J1A CAMONPOBEPKU

CamocrosTenbHas pabdoTa CTYJEHTOB - CHOCOO AKTMBHOTO, L€JICHANPaBIEHHOI'O MPUOOPETEHUS
CTYJEHTOM HOBBIX JUIsl HEro 3HaHUM M yMEHMH 0€3 HEemOoCpPEJCTBEHHOI'O YYacTHUs B 3TOM IIpoLEecce
IpernoiaBaTenei.

KonTponb camocrosiTensHOM pabOThl U OLIEHKA €€ Pe3yJbTaTOB OpraHU3yeTcs Kak €AMHCTBO JIBYX
hopwm:

o CaMOKOHTPOJIb U CAMOOLIEHKA CTY/IEHTa;

o KOHTPOJIb U OLIEHKA CO CTOPOHBI IIpenogaBaresiei, 3k3aMeHALlMOHHBIX KOMUCCHH.

CamocrosiTenbHass padoTa CTYIAEHTOB KOHTPOJMPYETCS IO TeMaM, KOTOpble B Hadajle CeMecTpa
IpEeJIaratoTcs s yriayOIeHHOr0 CaMOCTOSTEIbHOTO H3YUEHHUSL.
OcHOBHBIMHU (pOPMaMU KOHTPOJISI CAMOCTOSTEIBHOM pabOTHI CTYICHTOB SIBISIFOTCS:
1.KoHTposs 3HaHUH npenoaaBaresneM Mpu J0IMyCKe CTyA€HTa K Ja0opaTOpHBIM paboTaM, 3aIiuTe
1ab0opaTOPHBIX padoT.
Ha camocrosiTenbHOe U3ydYeHUE CTYIEHTaM BBIHOCSTCS CJIEAYIOLINE TEMBbI:
1. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEANHEHU;
2. Koppo3sus. DnexTpoxumuueckasi Koppo3usl.
3. XectkocTh BoAbl. THITBI 5KECTKOCTH, METOJIBI YCTPAHEHUS )KECTKOCTH.

14.3. Kpamkuii mepmunonocuueckuil cnoeaps

ABorazpo uncio (nmm noctosHHas ABoraapo): Na= 6,02:10%%qacTun Bemecrsa

AncopOuust - KOHIEHTPUPOBAaHKE KaKOTO-IM00 BellecTBa Ha OBEpXHOCTH pazzaena ¢a3. Hampumep,
KOHLEHTPUPOBaHUE MOJIEKyN rasa (azcopOata) Ha TBepIoM moBepxHOCTH (ancopbente). B kadectse
a7IcopOEHTOB HCIONB3YIOT, KaK MPaBUIIO, TOPUCTHIE Tella C CHUJIBHO Pa3BUTOW MOBEPXHOCTHIO (IIpUMEp -
AKTUBUPOBAHHBIA YTOJIb). AICOPOLINST MOKET OBITh PE3YJIbTATOM JCHCTBUS TOJIBKO (U3UIECKUX CHII MEXKIY
YacTHUIIaMU BEIIECTBAa, HO MOXET COMPOBOXKIAThCS M XHUMHUYECKUM B3aMMOJEHCTBHEM ajcopbara ¢
a7IcOpOEHTOM (XeMOCOopOITHs).

AmnoTponusi - sSBIEHUE CYIIECTBOBAHUS XMMHUYECKOTO JJIEMEHTa B BHJE ABYX HIM HECKOJIBKHX
MIPOCTHIX BEIIECTB, PA3IMYHBIX 110 CTPOCHUIO U CBOMCTBaM. JTH NPOCTHIE BEIIECTBA, PA3IMYHBIE IO CTPOCHHIO
U CBOMCTBaM, Ha3bIBAIOTCS AIJIOTPOMHBIMHU (opMaMHU WIH aJUIOTPONHBIMU Moaudukamusmu. Hampumep,
rpaduT U arMas - IB€ aJUIOTPOITHBIE POopMbI (MOAU(PUKAIINK) YTIIEPOIa, MOJICKYISIPHBIN KHCIOPO U O30H -
JIBE aJJIOTPOIHBIE MoauduUKauu Kuciopoaa. [Ipu onpeneneHHBIX yCIOBHIX aUIOTPOMHBIE MOAU(UKAIIH
MOTYT TIEPEXOUTH JAPYT B IpyTa.

AMopdHOe BemecTBO - HE KPUCTAUIMYECKOE BEIeCTBO, T.€. BELIECTBO, HE HMerolee
KpUCTauTnieckoi pemeTku. [Iprumepsl: Oymara, miacTMacchl, pe3iHa, CTEKIIO0, a TAKKE BCE YKHUIKOCTH.

AM(DOTEPHOCTH - CIIOCOOHOCTH HEKOTOPBIX XUMUYECKUX COCIUHEHHM MPOSIBISITh KUCIOTHBIC WU
OCHOBHBIE CBOICTBAa B 3aBHCHMOCTH OT BEIECTB, KOTOPHIE C HUMH pearupyroT. AMGOTepHbIe BEIIeCTBa
(amdomuTsl) BeayT ceds Kak KHCIOTHI IO OTHOIICHUIO K OCHOBAHUSM M KaK OCHOBaHUS - MO OTHOIICHUIO K
KHCJIOTaM.

AHUOHBI - OTPULIATETHHO 3aPSHKCHHBIE HOHBI.
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ATOM - HauMeHbIIask YaCTHI[A XUMHUYECKOTO 3JIEMEHTA, SIBJSIOIIAsACS HOCUTEIEM €r0 CBOMCTB. ATOM
MIOCTPOEH U3 CyO0ATOMHBIX YaCTHI] - TPOTOHOB, HEUTPOHOB, AIIEKTPOHOB.

ATOMHAs eJMHHUIA MAcCHI (a.e.M.) - poBHO 1/12 wacTh Maccsl aToMa yriaepoaa'?C, B sape KOToporo 6
MPOTOHOB M 6 HEUTPOHOB, a B JJICKTPOHHOH 000JI04YKe 6 3JeKTpOHOB. Jlpyroe Ha3zBaHHWE - yriepojHas
eauHuna. Enunniia, B KOTOPO U3MEPSIIOT MacCy aTOMOB, MOJIEKYJ M CyOQTOMHBIX YacTHII.

ATOMHBI Bec - Macca aromMa Kakoro-iubo »3JIeMEHTa, BBIpaKEHHAs B AaTOMHBIX EIMHHIIAX
Macchl(yrIepoAHbIX €IMHUIIAX ). ATOMHBIN BEC 3JIEMEHTA PABEH CPEAHEMY 3HAUCHUIO U3 aTOMHBIX BECOB BCEX
€ro MPUPOTHBIX U30TOMOB C YUETOM UX PAaCIPOCTPAHEHHOCTH.

ATOMHBII BEC - TO K€, 4YTO HOPSAKOBBIM HOMeEp 3yeMeHTa B llepuogumyeckoil cucreme
.M. MenneneeBa. ATOMHBIA HOMEp YHCIIEHHO PAaBEH MOJOXKUTEILHOMY 3apsy siipa 3TOTO 3JEMEHTa, T.C.
YHCITy IPOTOHOB B SIJIPE TaHHOTO JIEMEHTA.

BasieHTHOCTD - 4MCIIO 3JEKTPOHHBIX MMAap, C MOMOMILI0 KOTOPBIX aTOM JAHHOTO AJIEMEHTa CBS3aH C
JIPYTUMU aTOMaMHU.

BemectBo - B ecTECTBO3HAaHUU CYIIECTBYET pAJl IMOHATUM, KOTOPHIM TPYIHO JaTh CTPOroe
omnpezeneHue. BemnecTBo - 0HO U3 TakuX MOHATUI. B 00111eM cMbIciie OHO HCTIONb3yeTcs sl 0003HAUECHUS
TOTO, YTO 3aMOJHSAET MPOCTPAHCTBO M MMEET maccy. B 0oiiee y3KkOM cMbIce - BEHIECTBO ATO TO, M3 YErO
COCTOSIT OKpY>Kalolllue Hac MpeaMeThl. B Xxumuum yaine Hcrmonb3yercs MOHSATHE KOHKPETHOrO BEIlecTBa -
XJIOpU HATpusi, cynbhaT Kaublus, caxap, OeH3uH u T.1. CM. Takxke "mpocroe BemecTBo", "CIOXHOE
BemecTBo", ""cMech'.

Bonmoponnast cBsizb - OAMH W3 BUIOB MEXKMOJICKYJSAPHBIX CBs3edl. OOycioBjIeHA B OCHOBHOM
ANEKTPOCTATUYECKUMU cuiiaMu. J1Jis BO3HMKHOBEHHS BOJOPOJHOM CBSI3M HYXKHO, YTOOBI B MOJIEKYJIE€ ObLI
OJIMH WJIM HECKOJIBKO aTOMOB BOJIOPO/Ia, CBSI3aHHBIX ¢ HEOOIBIIIMMHU, HO JIEKTPOOTPHUIATSILHBIMA ATOMAMH,
Hanpumep: O, N, F. Baxno, 4ToOBl Yy 3THUX 3JIEKTPOOTPHUIATEIBHBIX aTOMOB ObUIM HEMOJEJICHHBIE
AJIEKTPOHHBIC TIapbl. BomopoaHbie CBSI3M XapaKTepHBI A TaKuX BemiecTB, kak Boga HoO, ammuak NHs,
¢dropoBonopoa HF. Hanpumep, monekynsl HF cBs3anbl Mexay cob60i BOJOPOIHBIME CBSA3SIMH, KOTOpbIE Ha
PUCYHKE TTOKa3aHbl MYHKTUPHBIMU JTHHUSMU:

a4 o a4+ o &+ 8-

Bonoponnas cBs3p npubausurenbHo B 20 pa3 MeHee MpodHas, yeM KoBajeHTHas. Ilpu eé
BO3HHUKHOBEHHUHU YHCIIO CBsA3€H, 00pazyembix aroMmoM H, mpeBbliiaer ero ¢popMaabHy0 BalEHTHOCTb.

BoccraHoBieHue - XUMUUECKas peakius, IPU KOTOPOH 3JIEKTPOHBI IEPEJAIOTCS TaHHOMY BELIECTBY.

BoccTranoBurens - BelecTBo, CHOCOOHOE OTJaBaTh 3JEKTPOHBI IPYTOMY BEIIECTBY (OKUCIUTEIIO).

['eTeporeHHbIe peaklUy - XUMUYECKHE peaKIIui MKy BELIeCTBaMU, HAXOIAIIMMUCS B pa3HbIX dazax
(pa3HbIX arperaTHBIX COCTOSIHUSIX BelecTBa). Hampumep, peakuus ropeHust yrisi - rereporeHHasi peakius
MEXJy TBEpPAbIM YIJIEPOJOM U Ta3000pa3HbIM KUCIOPOAOM. Peakiust B3auMOJEHCTBUS IIMHKA C COJITHOM
KHCIIOTOM - T€TEepOreHHas peakius MexAy TBepAbsIM IMHKOM U pactBopoM HCI. I'eteporenHbie peakuuu
IIPOTEKAIOT HEe B 00beMe, a Ha TpaHulie pasaena ¢a3 - B 3TOM UX NPUHLIUIHAIBHOE OTIMYUE OT TOMOT€HHBIX
peaKkuuid.

I'mapatanmu - cBsi3bIBaHUE MOJIEKYJ (aTOMOB, HOHOB BEIECTBA) C BOJAOH, HE COIMPOBOKIAIOIIEECS
pa3pyLICHUEM MOJIEKYJI BOJIBI.

I'mppatel - coeauHEHUs BELIECTBA C BOAOW, MMEIOIIME IOCTOSHHBIA MM IIEPEMEHHBIA COCTaB U
oOpasyromuecs B pe3yJibTaTe I'MIpaTaiH.

I'mnpokcunnas rpynmna - rpynmna OH.

['opeHue - OBICTPBII MpOLIECC OKUCIEHMS BEUIECTBA, COIMPOBOXAAIOIMINNCS BBIIEICHUEM OOJIBIIOTO
KOJIMYECTBA TEIUIOTHI U, KaK IIPaBUIIO, CBETA.

['oMoreHHble peakiuu - XUMUYECKHE PEaKIMH, MPOTEeKalollue B OAHOpPOoAHON (aze. OOBIUHO 3TO
peakiuu T100 B ra30Boil asze (peakun Mexay ra3aMu), 1100 B )KHUAKOH (aze (peakuu MeXIy pacTBOpaMH).
['oMorenHble peakiMu NPOTEKAIOT BO BCEM O00BEME PEAKIMOHHOIO COCYyJa - B ATOM HMX MPUHIUIHAIBHOE
OTJINYUE OT F€TEPOrE€HHBIX PEAKLIUMN.

Huddy3us— camonpou3BoIbHOE BbIpABHUBAaHUE KOHIEHTPALMU BEIIECTB B CMECH, 00YCIOBIECHHOE
TEIJIOBBIM JBMKEHUEM MoJeKyd. IlepeHoc wyacTull BellecTBa, NPUBOAAIIMKM K BBIPABHUBAHUIO €TI0
KOHIICHTPAallUW B II€pPBOHAYAJIBHO HEOJHOPOAHOW cucTeMe. VICKyCCTBEHHOE IEpEMEIIMBAHUE CMECH
JEUCTBYET B TOM K€ HaIIPaBJICHUU.
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3akoH ABOrajpo- paBHBIE O0BEMBI JIOOBIX Ta30B (IIPH OAMHAKOBBIX TEMIIEPAType U JaBICHUM)
coJiepKaT paBHOE YMCIIO MOJIEKYJI. 1 MOJIb JIF0OOT0 Ta3a Mpu HOPMaJIbHBIX YCIOBUSIX 3aHUMAET 00bem 22,4 1.

3aKOH COXpaHEHMsI MacChl: Macca BEILIECTB, BCTYIAIOLIMX B XUMUYECKYIO PEaKLMIO, paBHA Macce
BEIIECTB, 00Pa3YIOUINXCS B PE3YJIbTATE PEAKIIUH.

3apsn sapa - MOJOKUTENbHBIN 3apsii aTOMHOTO sJ]ipa, PaBHBIM YUCIy IPOTOHOB B SJIp€ JIaHHOTO
aneMeHTta. [lopsnkoBblii HOMep XxuMuueckoro sjeMeHta B llepumommueckoit cucteme JI.M.Mennaeneena
paBHsETCS 3apsiy siipa aToMa 3TOrO AJIEMEHTA.

N30Tonbl - aTOMHBIE PA3HOBUIHOCTU OJHOTO M TOTO K€ 3JIeMEHTa. M30TOMbI COCTOAT U3 aTOMOB €
OJIMHAKOBBIM 3aps/IOM sijipa (TO €CTh C OJMHAKOBBIM YHCIOM MPOTOHOB), HO C PA3HBIMU OTHOCHUTEIbHBIMU
aTOMHBIMM MaccaMu (TO €CThb C Pa3HbIM YHMCIOM HEUTPOHOB B sizipe). OueHb MHOTHE DJIEMEHTHI B IPUPOJIE
HaxoJsTCs B BUJE CMECU U3 HECKOJIBKO U30TOIOB.

WMHrubuTOps - BeEeCTBa, 3aMEIIISIONINE XUMUYECKUE PEaKIUH.

HuaukaTopsl (KUCIOTHO-OCHOBHBIE) - BEUIECTBA CJIOKHOTO CTPOSHUS, UMEIOIIUE PAa3HYI0 OKPAcKy B
pacTBopax KUCJIOT U OCHOBAaHUM. BbIBalOT MHAMKATOPBI U JUISl APYTUX BEIIECTB (HE KUCIOTHO-OCHOBHBIE).
Hanpumep, kpaxmain - THAUKATOP Ha MOSIBJICHHUE B PACTBOPE MO/1a (1aeT CUHIOI0 OKPACKYy).

HonHast cBA3b - NpPEeNIbHbIN Cilydail MoJsIpHOW KOBAJIEHTHOM cBs3U. CBSA3b MEXY ABYMsI aTOMaMHU
CUMTAETCS] HOHHOM, €CIIH pa3HuUIla JIEKTPOOTPULIATEILHOCTEN 3TUX aTOMOB OoJbllIe WK paBHseTCs 2,1.

HMoHbl - OTpHIATENBHO WM TIOJOXHUTEIBHO 3apsDKEHHBIE YaCTHIBL, OOpa3yromuecs IpH
MPUCOCANHEHUHU WU OTJade SJCKTPOHOB aTOMaMHU SJEMEHTOB (WM rpynnamMu atoMoB). MoHbl ObIBaoT
onHo3apsanble (1+ win 1-), nByx3apsaansie (2+ unu 2-), Tpex3apsaHble U T.1. .

Karanuzatopsl - BemecTBa, COCOOHbBIE YCKOPATh XUMHUECKHE PEaKIUU, CaMU OCTaBasCh MPH STOM
HEU3MEHHBIMH.

KaTtroHsbI - MOJ0KUTETBHO 3apSKEHHBIE HOHBI.

KBaHTOBBIE YHnCIIa - ONUCHIBAIOT COCTOSIHUE KOHKPETHOTO JIEKTPOHA B 3JIEKTPOHHOM 00JIaKe aToMa:

- rtaBHoe (N) - MOKa3bIBAET, HA KAKOM 3JIEKTPOHHOM YPOBHE, HaYMHAs OT OJrkaiiiiero K sapy (1, 2,
3, ...) HAXOMTCS JAHHBIN JIEKTPOH;

- opourtansHoe (I) - moka3piBaeT BUA MOAYPOBHS (S-TOIYypPOBEHb, P-MOIYypPOBEHb, d-MOIypOBEHbD, f-
MIOAYPOBEHB);

-MarHuTHOE (M) - yKa3bIBaeT KOHKPETHYIO OPOUTAITH (S-OpOUTaNb, Px-OpOUTAITE, Py-OPOUTANE U T.1I.);

-CIMHOBOE (S) - MOKAa3bIBAET, KaKOE W3 JIByX BO3MOXKHBIX (pa3pelIeHHBIX) COCTOSHUI 3aHHMAeT
3JIEKTPOH Ha JaHHOM OpOUTANH.

Kucnora - cioxxHoe BelIECTBO, B MOJIEKYJE KOTOPOTO HMMEETCS OAMH WM HECKOJIBKO aTOMOB
BOZIOPOJIa, KOTOPBIE MOTYT OBITH 3aMellleHbl aTOMaMu (MOHaMM) MeTamoB. OCTaBIIAsICSl YacTh MOJEKYIBI
KHMCIIOTBI HAa3bIBAETCsI KUCIOTHBIM OcTaTKOM. E1lle 0/1HO orpesienieHue: KUCI0Thl — BEIIECTBO, PAcIiaaloleecs
B pacTBOpe ¢ 00pa3oBaHKeM MOHOB Bogopoaa H.

KoBaneHTHas cBSi3b - CBA3BIBAHWE AaTOMOB C IOMOIIBIO OOMIMX (ITOJETICHHBIX MEXAYy HUMH)
ANEeKTPOHHBIX Map. HemomsipHas KoBaneHTHas CBsI3b 00pa3zyeTcst MeXIy aroMamu ofHoro Buja. [lonspHas
KOBAJICHTHAsI CBA3b CYILIECTBYET MEXY JIByMSl aTOMaMU B TOM CJIy4ae, €CJIM UX JIEKTPOOTPUIATETbHOCTH HE
OJINHAKOBBI.

KoHuenTpanus - OTHOCHTENBbHOE KOJMYECTBO KaKoro-iubo BemiecTBa B pacTBope. Hampumep,
IIPOLIEHTHAs! KOHLEHTpAaLUsA- TO 7K€, YTO M MaccoBas JI0JIsI pPaCTBOPEHHOI'O BELIECTBA - OTHOLIEHHE MAacChl
pPacTBOPEHHOI'0 BEIlECTBa K Macce pacTBOpa, BBIpAXXEHHOE B IpoleHTaX. MouspHas KOHIEHTpalusi-
OTHOILICHHE YHCIIa MOJIEH pacTBOPEHHOIO BEIIECTBA K 0011eMy 00beMy pacTBOpa (€IHMHULIA - MOJIB/T).

KoopaumuonHoe umcio- K KaxJI0i dacTuile, HaxoJslleicss B KpHUCTale, MPUMBIKAET BIUIOTHYIO
TOJIBKO OIPEAEIEHHOE YHMCIO COCEIHUX YACTHIl. DTO Pa3IMYHOE AJIS PAa3HBIX KPUCTAIUIOB YHUCIO COCEIHUX
YaCTHUIl HA3bIBAETCS] KOOPIMHALMOHHBIM YHCIIOM.

Kpucrann - TBepaoe BELIECTBO, B KOTOPOM aTOMBbI, HMOHBI WJIM MOJIEKYJIB PAaCIHOJIOKEHBI B
MIPOCTPAHCTBE PETYIAPHO, TPAKTUYECKH OECKOHEYHO MOBTOPSAIOIIMMUCS TPYIIaMU.

Kpucrannuzamus - cnoco0 OYHMCTKM BELIECTBA MyTEM OCAKICHHS €ro M3 HACBHIIEHHOTO PacTBOpA.
OOBIYHO HACBHIIIEHHBII pacTBOp BeIECTBAa MOTOBUTCS MpHU MOBBIMIEHHON Temmnepatype. [Ipu oxnaxnenun
PacTBOP CTAHOBUTCS MEPECHIIEHHBIM U YUCThIE KPUCTAILIBI BBINAIAIOT B OCAIOK.

Kpucrannumueckast pemerka. Kpucramnudeckas CTpykTypa XapakTepu3yeTcs IpaBUIbHBIM
(perymisipHBIM) pPacHOJIOKEHHUEM YacTHUIl B CTPOTO OMPEIEICHHBIX TOYKAaX MPOCTpaHCTBa Kpucrtaina. [lpu
MBICJICHHOM COE€IMHEHUH 3TUX TOYEK JIMHUAMM MOJIYy4arOTCs IPOCTPAHCTBEHHBIN KapKac, KOTOPBIA Ha3bIBAIOT
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KPUCTAJUIMYECKOM pemeTkod. Touku, B KOTOPBIX pa3MEILIEHbl YaCTUIIbI, HA3bIBAIOTCSA  y3JIaMH
KpUCTAININYECKON pelieTku. B y3/max MOryT HaxoauThCs MOHBI, aTOMBI HJIM MOJIeKYNbl. Kpucranindeckas
pelIeTKa COCTOUT U3 COBEPIIEHHO OJIMHAKOBBIX AJIEMEHTAPHBIX siueeK (CM. ""aJieMeHTapHas suehka').

Kpucramnoruapatel - KpucCTalWIMYecKHe TUApPAThl (COEAMHEHUsI BEIECTBA C BOJAOH), HMMEIOLIUE
MIOCTOSIHHBIN cOCTaB. BBIAETSAIOTCS U3 pacTBOPOB MHOTHX BEIIECTB, OCOOCHHO COJICH

MaccoBoe unciio(A) - cymma yucia npoToHoB (Z) u HedTpoHoB (N) B slpe aToMa KaKoOro-imbo
anemenTa (A = Z + N).

Mertannnueckas CBsi3b- XUMUYECKasl CBSA3b B KPUCTAILIE MEXK/1Y OJIOKUTEIBHO 3aps>KEHHBIMU HOHAMU
MeTaJljia MoCpPeICTBOM CBOOOAHO IepeMeliatomuxcs (1o BceMy 00beMy KpUcTallja) JIEKTPOHOB C BHEITHUX
000JI0YEeK aTOMOB MeTalia.

Mornexkyna - HauMeHbIIIasi YacTUIa KaKoro-I1100 BELIeCTBa, OMPEIesIONIas ero XMMHUYECKHUe CBONCTBA
U CTIOCOOHAs K CAMOCTOSATEIIbHOMY CYIIECTBOBAHUIO. MOJIEKYIIBI COCTOSIT U3 ATOMOB.

MonekynapHOCTb peaklMH - YUCI0 UCXOAHBIX YacTHUI] (HalpUMep MOJIEKYJ, HOHOB), OJJHOBPEMEHHO
B3aMMOJICHCTBYIOMIUX JPYr C JAPYIrOM B OJHOM 3JIEMEHTAapHOM aKTe peakiuu. MOJEKyISpHOCTh PEaKIUH
MOkeT cocTaBisaTh 1, 2 mnu 3. COOTBETCTBEHHO pAa3/IMYalOT MOHOMOJIEKYJSpHbIC, OUMOJIEKYISpHbIE U
TPUMOJICKYJISIPHBIE PEAKIIH.

Helitpon - snexTpuuecku HeWTpanbHas lJieMeHTapHas (T.e. Hepas3ieluMasi) 4acTHIla C Maccoi
npumepHo 1,67-107% kr uu 1,00867 a.e.M. HeliTpoHBI BMeCTe ¢ IPOTOHAMHU BXOJAT B COCTAB aTOMHBIX SED.

Henonenennas mapa SJEKTPOHOB - BHEIIHAS OJJIGKTPOHHAs Iapa aToMa, HE YydYacTBYIOIIas B
00pa30oBaHUK XUMHUYECKON CBSI3H.

Hopwmanbhbsie ycnoBusa (H.y.) HazwiBaoT Temmneparypy 0°C (273 K) u nmaBnenuwe 1 atm (760 mm
prytHOTO cronba mim 101 325 [1a).

Hyk10oHBI - 351eMeHTapHbIe YaCTHIIbI (IPOTOHBI U HEUTPOHBI), BXOASIIUE B COCTaB Spa aTOMA.

Oxucnenue (BellecTBa) - XMMHUUYECKasl peaklMsi, IpU KOTOPOU 3JIEKTPOHBI OTOUPAIOTCS Y JTAHHOTO
BEIIECTBA OKUCITUTEIIEM.

OxucnuTenp - BEUIeCTBO, CIOCOOHOE OTHUMATD AJIEKTPOHBI y APYTOro BelIecTBa (BOCCTAHOBUTEIIA).

OKcuIBI - CII0XKHBIE BEIIECTBA, COCTOSIEE U3 ATOMOB JIBYX 3JIEMEHTOB, OJIUH U3 KOTOPBIX - KUCIOPO/I.

OKcuIbl KUCIIOTHBIE - OKCHJIBI, KOTOPBIE B3aMMOICHCTBYIOT C OCHOBAaHHMSIMH C 00pa30BaHUEM COJIH U

OKcuibl OCHOBHBIE- OKCHJIBI, KOTOPbIE B3aUMOJICHCTBYIOT C KUCJIOTAMU ¢ 00pa30BaHUEM COJIU U BOJIBI.

OpOuTasib - MPOCTPAHCTBO OKOJIO sI/Ipa, B KOTOPOM MOKHO OOHApY>KWTh AJIEKTPOH. 3a TIpeneraMu
3TOT0 MPOCTPAHCTBA BEPOSATHOCTh BCTPETHUTD AJIEKTPOH TOCTATOYHO Maja (MeHee 5%).

OcHOBaHME - CI0KHOE BEIIECTBO, B KOTOPOM aToM (WJIM aTOMBI) MeTajula CBSI3aHBI C THIPOKCH-
rpynnamu (OH-rpynnamu). PacTBoprMble OCHOBaHMS MOTYT paclajaTbcs B pacTBOpe ¢ 0Opa3oBaHHEM
ruapokcua-uoHoB OH™.

OcHoBanme aMm(poTepHOe- CII0’KHOE BEIIECTBO, CIIOCOOHOE MPOSIBIIATH KaK KUCIOTHBIE, TAK U OCHOBHBIE
CBOWCTBA B 3aBUCUMOCTH OT MapTHEpa Mo peakiuuu. AM(oTepHOEe OCHOBAHHE CITOCOOHO OTIAaBaTh KaK MOHBI
Boztopoaa H' B peakiusax ¢ 0ObIYHBIMU OCHOBAHHUSMH, TaK ¥ THAPOKCH-Tpymisl OH B peakuusx ¢ 00bIYHBIMH
KHCIIOTaMH.

OTHOcUTEeHas aTOMHas Mmacca - obo3Hadaercs cumBosiioM Ar("r" - ot aurmmiickoro "relative" -
OTHOCHUTEIIbHBIN) - OTHOIIIEHHE Macchl aToMa K Macce 1/12 aTtoma yriepona-12

[TepexogHoe cocTosHUE(TO K€, YTO AKTUBUPOBAHHBIA KOMIUIEKC) - KOPOTKOXKHBYIIAs MOJIEKYJa,
BO3HUKAIOMIAsl B XMMUYECKOH PEaKIHUU TMPH TIePeXo/ie OT HAYAIBHOTO COCTOSIHUS (PEareHThl) B KOHEYHOE
(MPOYKTHI). DHEPrUs U T€OMETPUs MEPEXOJHOTO COCTOSHUS COOTBETCTBYIOT BEpIIMHE DHEPreTHUECKOTo
0apbepa, pa3IessIFoIIero peareHThl ¥ MPOIYKThI

Ilepuonnueckuii 3akoH JI.M. MeHaeneeBa: CBOWCTBA 3JIEMEHTOB IEPUOJUYECKHM H3MEHSIOTCS B
COOTBETCTBHH C 3apsIJIOM sIJIep MX aTOMOB.

[Topsiiok peakiuu - o JAHHOMY BEIIECTBY - IOKA3aTeb CTENIEHN PH KOHLIEHTPAIIMH 3TOTO BEIIECTBA
B KHHETHYECKOM ypaBHeHHH. CyMMa MOPSIKOB 10 BCEM BEIIECTBAM HA3BIBACTCS OOIMIMM WIJIM CyMMapHBIM
nopsiikoM peaktuu. Hanpumep, ai1s peaxiuu 2 NO + Oz = 2 NO;: kunetndeckoe ypasHenue v = k[NOJ[O2];
BTOpoil mopsimok nmo NO, mepBblif mopsiiok nmo Oz, odmuil (cymmapHbIif) nopsaok peakuuu 3. s
9JIEMEHTAPHBIX PEAKLUI MOPSAIOK - IIETIOYHCICHHAs BEIMYMHA, COBIAIAIOIIAs C MOJICKYJIIPHOCTBIO PEAKIIHH.
Jlnist ApyTUX peakiuid MOPSAKH OMPEIeIIOTCS TOIBKO SKCIEPUMEHTAIBHO, IIPUYEM OHH MOTYT UMETh Kak
LIEJIOUNCIIEHHOE, TaK U APOOHBIE (M 1aXke HYJIeBOE) 3HAUCHHE.
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[TpaBuno I'ynna: npu 3aceneHuu opOUTaeil ¢ 0JJMHaKOBOM sHepruelt (Hanpumep, natu d-opouraneil)
AJICKTPOHBI B MIEPBYIO 0YEPE/Ib PACCENSAIOTCS MOOAMHOUKE Ha BAaKaHTHBIX ("MyCTHIX'") OpOUTANIAX, TIOCTIE YeTO
HAYMHAETCS 3acelieHue OpOUTaJIe BTOPHIMHU HJICKTPOHAMH.

[IpaBuiio oOKTeTa: aTroMbl DBJIEMEHTOB CTpeMsTCsl K Haumbojee YCTOMYMBOM 3IIEKTPOHHOI
koHurypamuu. Camasi pacnpocTpaHEHHAs YCTOMUYMBAs 3JCKTPOHHAs KOH(HUTrypauus — C 3aBEpIICHHOU
BHEIIHEH 3JIeKTPOHHOM 000I04YKOM U3 8 IEKTPOHOB (C OKMemom dAEKTPOHOB).

[Mpuniun [Maynu: HEKaKue ABa JIEKTPOHA B OJJHOM aTOME HE MOTYT XapaKTepU30BaThCS OJJUHAKOBBIM
HabOPOM BCeX UeThIpeX KBAaHTOBBIX yucel n, |, m u s.

[Tpockok 3JeKTpOHA - OTCTYIUIEHHUS OT OOIIeH uis OOJIBIIMHCTBA AJIEMEHTOB MOCIEA0BATEIHLHOCTH
3aIOTHEHUS JIEKTPOHHBIX oOomouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u Tak nanee), CBA3aHHBIE C TEM, YTO 3TH
"HapylIieHus npaBuwi’" 00eCeunBaOT aTOMaM HEKOTOPBIX 3JIEMEHTOB MEHBIIIYIO SHEPTHIO MO0 CPAaBHEHHUIO C
3aI0JIHEHUEM IEKTPOHHBIX 000J104€eK "10 npaBuiIam”.

[IpocToe BemiecTBO - BEIIECTBO, KOTOPOE COCTOMT M3 aTOMOB TOJIBKO OJHOTO AJIEMEHTa WU U3
MOJIEKYJI, TOCTPOCHHBIX U3 aTOMOB OJTHOTO 3JeMeHTa. [IpuMepsl: jxene30, KUCIOPOA, aamas, aproH, MeJib U
T.J.

[Iporon - ycToluuBas »sjeMeHTapHas (T.e. HepasJenuMas) YacTULA C JJIEMEHTapHbIM (T.e.
HAMMEHBIIMM U3 BO3MOKHBIX ) IOJIOKHUTEIIBHBIM IEKTPHUYECKAM 3apsa oM 1 Maccoi 1,67-10°'kr (mm 1,00728
a.e.M.). [IpoToHBI BMECTE ¢ HEUTPOHAMH BXOJST B COCTAB aTOMHBIX siziep. [1opsAKOBbIi HOMEp XUMHYECKOTO
anementa B [lepuonuyeckoii cucreme J[.M.MenzaeneeBa paBHAETCS YUCIY MPOTOHOB B SJIpe aToma 3TOTO
JJIEMEHTA.

PacTBopuMOCTh - COCOOHOCTH BEIIECTBA PACTBOPATHCS B TOM HIIM MHOM pacTBoputesne. Mepoii
pPacTBOPUMOCTH BEIIECTBA MIPU AAHHBIX YCIOBHSIX SIBJISIETCS €O COJEPKAHNE B HACHIIIIECHHOM PacTBOPE.

PacTBopuTenb: U3 IBYX HIIM HECKOJIBKUX KOMIIOHEHTOB PAacTBOPA PAacTBOPUTEIEM HAa3bIBaeTCs TOT,
KOTOPBIH B3ST B OOJIBIIIEM KOJMUYECTBE U IMEET TO )K€ arperaTHOe COCTOSTHHUE, YTO U Y paCTBOPA B LEJIOM.

PacTBOp HacCHIIIEHHBI - PacTBOpP, B KOTOPOM JaHHOE BELIECTBO MPHU JaHHON TeMIeparype yixKe
Oompmie He pacTtBopseTcs. HachImeHHBI pacTBOpP HAXOMUTCS B JWHAMHYECKOM paBHOBECHH C
HEPACTBOPUBIIKUMCS BEIIECTBOM.

PacTBOpBI - PU3NKO-XMMHUYECKHE OJJHOPOIAHBIE CMECH TIEPEMEHHOTO COCTaBa, COCTOSIINE U3 IBYX HIIH
HECKOJIbKUX BELIECTB U NMPOJYKTOB UX B3aUMOJIEHCTBUS.

PeareHTsI - HCXOHBIE BEIIECTBA B XUMHUYECKON peakini. GOpMyITbl peareHTOB 3alMCHIBAIOTCS BCETIa
B JIEBOI YacTH ypaBHEHUsI XUMUYECKOH peaKIyH.

CKOpPOCTh XMMHYECKOW pEaKIHH- KOJIMYECTBO BEIIECTBA, BCTYMAIOMIETO B PEAKIUI0 WM
00pa3yoIIerocs Mpy peakiiy 3a eTUHHUILY BpeMEHH B eAMHUIE 00beMa cucTeMbl. FiMeeT pa3MepHOCTh MOJIBb/1
cext

CrnoxHoe BeleCTBO- BELIECTBO, KOTOPOE COCTOUT M3 MOJIEKYJN, HMOCTPOCHHBIX M3 aTOMOB Pa3HbIX
aneMeHTOB. [IpuMepsl: coib, caxap, AMOKCH yriiepoa, OCH3HH, BOJA U T.1I.

Counn - C0XKHBIE BEIIECTBA, B KOTOPBIX aTOMbI METaJlIa CBA3aHbl C KUCIIOTHBIMU OCTaTKaMH.

Conn KuCHBIE - CONH, KOTOPbIE MOMHMO MOHOB METajula M KHCIIOTHOTO OCTaTKa COJEpKaT MOHEI
BOJIOPO/JIA.

Coni OCHOBHBIE - COJIM, KOTOpPhIE TIOMHMO HOHOB METa/yla M KHCIOTHOTO OCTaTKa COJepXar
rusipokcuibHblie rpynnsl (OH-rpymmsr).

CranjapTHas SHTANbBIUS 00pa30BaHMsI BEIIECTBA - TEIVIOBOM 2P PeKT peakinu 00pa30BaHuUs JAHHOTO
BEIIIECTBA U3 3JIEMEHTOB MIPH ONPEIEICHHBIX YCIOBHSIX.

CreneHb OKHCIICHHS: TIPU 00pa30BAHUN XUMHUYECKUX CBSI3€H MEXKIy aTOMaMH JJIEKTPOHBI YaCTHIHO
NepeaaTcs OT MeHee DJIEKTPOHOAKIENTOPHBIX AaTOMOB K 0ojiee 3JIEKTPOHOAKIENITOPHBIM aTOMaM.
KonndecTBO OTHaHHBIX WM TPHHATBIX aTOMOM AJIEKTPOHOB HA3bIBAETCSI CTEMEHBIO OKHCICHHS aToMa B
Modekyie. [1pu cBI3pIBaHUM pa3HbIX aTOMOB CTENIEHb OKUCICHHSI PaBHA 3apsiay, KOTOPbIi mprolOpen Ob aToM
B OTOM COEIWHEHHWH, €CITM OBl OHO MOTJO COCTOSTh M3 OJHUX HOHOB. OIHCBIBaE€T COCTOSIHHE aTOMa B
MOJIEKYJI€.

CrpykTypHBIe (HOPMYIIBI - H300paKEHNE MOJIEKYJIIbI, B KOTOPOM ITOKa3aH MOPSAO0K CBSI3IBAHUS aTOMOB
MEXy cO00H. XUMHUECKHE CBS3H B TaKHX (opmyiax 0003HauaroTcs yeproukamu. Hanpumep, CTpyKTypHbIe
dopmyier: Cl-Ca-Cl (monekyna CaClz), O=C=0 (mosekyna CO2) u T.1. PekoMeHayeTcs B CTPYKTYPHBIX
bopmyrnax u300paxarh TaKKe U HEMOIENEHHBIE Maphl YJIEKTPOHOB.
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TemtoBoit 3 PexT peakiuii- TEIIIOTA, BRIACICHHAS WM MTOTJIONIEHHAS TPU MPOTEKAHUN XUMHUYECKOM
peakmuu. O0puHO 0003Hauaercss cumBoiamu Q. Ilpu mocrosaHOM naBiennu TeroBor 3dekT peakiuii
pPaBEH U3MEHEHUIO SHTAIBIHNH. B TEpPMOXUMUUYECKON CHCTEME 3HAKOB MOJIOXKUTEIbHBIM CUUTAETCS TEIUIOBOM
3 PeKT IK30TepMUUYECKON peakiuu (B KOTOPOHW TeIio BwiAenseTcs "Hapyxky'). B TepmomuHamudeckoin
CHCTEME 3HAKOB TEIIOBOM 3(P(PEKT IK30TEePMHUUECKOM PeaKIny cuuTaeTcsi oTputaTeabHbiM (Q = -[1H).

TuIbl XUMUUYECKUX PEAKLIUA:

-COeTMHEHMS- Korja nBa (uiau OoJiee) BellecTBa-peareHTa COSAMHSIOTCS B OJHO, Oojiee CIIOKHOE
BELIECTBO;

-pa3noKeHus- KOTAa OJIHO CJIOYKHOE MCXOIHOE BEIIECTBO pa3jaraeTcs Ha JBa WM HECKOJIbKO Oojee
MIPOCTBIX;

-o0MeHa- KOrjja peareHTbl 0OMEHUBAIOTCSI MEX1Yy COOON aTOMaMU UITU LI€TIbIMUA COCTaBHBIMU YacTAMHU
CBOMX MOJIEKYIL.

-3aMeIlleHHUs- PeaKIMi 0OMeHa, B KOTOPBIX YY4aCTBYET KaKoe-JIM0Oo MpOCTOoe BEIIECTBO, 3aMelIatoiiee
OJIMH U3 JIEMEHTOB B CJI0KHOM BEILIECTBE;

-HeWTpain3aluu- (BakHas pa3HOBUAHOCTh PeakiMii 0OMeHa): peakiuy 0OMeHa MeXAy KUCIOTOH U
OCHOBaHHUEM, B pe3yJIbTaTe KOTOPBIX 00pa3yeTcs COJb U BOJA;

-OKHCITUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU - PEAKIMM BCEX IEPEUMCIICHHBIX BBIIIE THUIIOB, B
KOTOPBIX IPOUCXOAUT U3MEHEHUE CTENIEHU OKUCIICHUS KaKUX-IM00 aTOMOB B pEarupyroInX MOJIEKYJIax.

TutpoBanue - crnoco® omnpeaencHUs KOHIEHTPAIMU PACTBOPA BELIECTBAa A C MOMOIIBIO pacTBOpa
BeuiecTBa b, kKoTopoe pearupyer ¢ BeuecTBoM 4. K TouHo oTMepeHHOMY 00beMy HcciIelyeMoro pactTBopa A
0 KaruisaM J00aBJIsIOT pacTBOp A M3BECTHON KOHIEHTpauu. OKOHUaHUE PEeaKlUU OMPEACIISIOT C TOMOIIbIO
uHankaropa. [lo o0beMy M3pacxol0BaHHOTO pacTBOpa b CyIsT O 4YHcie MOJIeH BemecTBa A B OTOOpaHHOMH
poOe 1 BO BCEM pacTBope A.

®dusnyeckue SBICHUSA- SBJICHUSI, HE COIMPOBOXKIAIONINECS MMPEBPAIICHUEM OJHHUX BEILIECTB B JIPYTUE
IyTeM pa3pbiBa U 00pPa30BaHUsI CBSI3€H B MX MOJICKYJIAX.

XVUMUYECKUE SIBIICHUS - SIBIICHUS, NPU KOTOPBIX OJHHM BEIIECTBA, OOJAMAIOIINE OIPEICICHHBIM
COCTaBOM U CBOICTBaMH, MPEBPAILAIOTCS B IPYrUe BEIIECTBA - C IPYTUM COCTABOM U JPYTMMHU CBOHCTBAMHU.
[Ipu 3TOM B cocTaBe aTOMHBIX SiZICP M3MCHEHHU HE MPOMCXOJUT. XUMHUYCCKHE SIBICHHUS HA3bIBAIOT WHAYC
XUMHYECKUMHU PEAKIUSIMHU.

XuMus - HayKa O BEIIECTBaX M 3aKOHAX, MO KOTOPBIM TMPOHMCXOMST WX TPEBpAIICHUS B JIPYTHE
BELIECTBA.

[llenousb- pacTBOprMOe B Boje cuibHOe ocHoBaHue. Bce mienmoun (NaOH, KOH. Ba(OH)2) B
pacTBopax pacmaJarTcs Ha KaTHOHBI METAJUIOB U TUAPOKcUI-HoHbl OH .

OK30TepMUYECKHE PEAKIMH(OT TPEUuecKoro €X0 - BHE, CHapyXH) - XUMHYECKHE peakluHu,
MPOTEKAOIIKE C BBIICICHUEM TEILIa.

DIIEKTPOH - YyCTOWYMBas »JIEMEHTapHas (T.e. Hepa3JaeauMas) dYacTHhIla C JJIEeMEHTapHBIM (T.e.
HaMMEHBIINM U3 BO3MOKHBIX) OTPHIATENBHEIM dIeKTPUUYECKHM 3apsaoM 1 Maccoii 9,11-107% kr. Dnexrponst
SIBJIIOTCSI COCTABHOM YacThIO aTOMOB BCeX 3JieMeHTOB. O01ajatoT CBOMCTBAMHU KaK YacTHI], TaK U BOJIH.

DOneKkTpoHHass KOH(UTrypanusi- pacmnpefelieHue JJIEKTPOHOB TIO0 DJHEPreTUYECKUM  YPOBHSM,
CYUIECTBYIOIIUM B 3JEKTPOHHOM 00JIake aToMa. OJIEKTPOHHYI0 KOHQUIYpalMI0 OMHCHIBAIOT Pa3HBIMU
crocobaMu: a) ¢ TOMOIIBI0 AIIEKTPOHHBIX (opMyn, 0) C TOMOIIBIO OPOUTATBHBIX TUATPAMM (CM.
“aeKTpOoHHAas popMyIa”’, SJIEKTPOHHAS sSUeiika”).

DOnekTpoHHas (QopMmyna- 3aluCh paclpeleieHus] HWMEIONMXCS B aToMe JJIEKTPOHOB IO
SHEPreTHYECKUM YPOBHSM U opOuTansaM. Hampumep, anektpoHHas popMyia Kuciopoaa (3JeMeHT HoMep 8,
aTOM COJIEPIKUT 8 3MeKTpoHOB): 1s% 252 2p?,

ONEeKTPOOTPULIATENIBHOCTh - OTHOCHUTENIbHAsl CIIOCOOHOCTh AaTOMHBIX S/I€p NPUTATHBATH K cebe
ANEKTPOHBI, 00pa3yloIIMe XUMHUYECKYIO CBsI3b. XapaKTepu3yeT CHOCOOHOCTh aToMa K TMOJSpU3AIUU
XUMHYECKUX CBS3EH.

DJIEMEHT - BEILIECTBO, COCTOSAIIEE U3 ATOMOB OJHOTO BUAA (U3 aTOMOB C OJIMHAKOBBIM 3apsiIOM fJIpa).
YacTto 371€MEHT COIEPKUT B CBOEM COCTaBE HECKOJIBKO M30TOIOB.

DHI0TepMUYECKHe peakiuu (0T rpedeckoro endon - BHYTPH) - XUMUYECKHE PEAKIIUU, IPOTEKAIOIIHE
C MOTJIOIIEHUEM TerlIa.

Dueprus aktupamuu (E,, mHOrma obo3Hauaercs kak AE¥) - sTo Ta nonmonnuTensHas sHeprus (k
cpenHeil sHepruu E crankuBaronyxcs 4acTuil), KOTopass HeoOXOoAuMa, YTOOBbl CTOJKHOBEHHE MPHUBENO K
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XUMHYECKON peakiuu. DHEPrHI0 aKTUBAIIMKA MHOT/Ia Ha3bIBAIOT TAK)KE dHEepreTudeckum Oapbepom. Kaxmas
XMMHYECKas peaKklysi UMEET CBOIO PHEPTHIO aKTUBAIMU. 3HaueHUs E, 171 peakiui Mexy HEeHTpaIbHbIMU
MOJICKYJIAMH COCTaBIISIFOT, Kak mpaBuiio, oT 80 go 240 k/[x/mons. Ha Bennunny E. He BIuseT Temmneparypa,
HO MOXET MOBJIMITH MPUCYTCTBUE KaTaIU3aTOPA.

OHTtanbnus - "rernocoaepxxanue” pearupyronux semects. O6o3navyaercs kak [JH. Ilpu noctossHHOM
JaBJICHUU (ECH peakiysi UAET HE B 3aMKHYTOM COCYZE) U3MEHEHHE DHTaJbIIMHN B MPOILIECCE XUMUUYECKOU
peakiuu paBHO €€ TerioBoMy 3D dexTy.

SlnepHble peakMu - MPeBpalleHHe OJHUX BEILIECTB B APYrue, HO HE IMyTEM pa3pbiBa U 00pa3oBaHUs
XUMHUYECKUX CBSI3€H, a IyTeM U3MEHEHHS CTPOCHHUS AJIEp FIEMEHTOB, YYaCTBYIOIIUX B TAKUX PEAKIIMSIX.

15. OCOBEHHOCTH PEAJIM3ALINU JUCHUTIJIMHBI AJ15SI UHBAJIMAOB U JINL]
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbS

B cootBeTCTBMU ¢ METOAMYECKUMH peKoMeHaarussMu MunoopHayku P® (ytB. 8 ampens 2014 r. Ne
AK-44/05BH) B Kypce MpeamnojaraeTcs HCIOJIb30BATh COIMAIbHO-aKTUBHBIE U PE(ICKCHBHBIE METOMIBI
00y4yeHHUsl, TEXHOJIOIMH COLMOKYIbTYpHOU peabunuTanuu odyqarommuxcs ¢ OB3 ¢ nenbro okazaHus MoMoUu
B YCTAQHOBJICHUHU TIOJHOIICHHBIX MEKITMYHOCTHBIX OTHOIICHHH.

OOyueHue MLl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3J0POBbS OCYLIECTBISIETCS C y4ETOM
WH/IUBUIYAIBHBIX TCHXO(HU3MYECKHMX OCOOEHHOCTEH, a /s WHBAIUAOB TAaKKE€ B COOTBETCTBHUHU C
WH/IMBUYaJIbHOM ITpOrpaMMoii peaOuiuTanuy HHBAINIA.

J1s 14l ¢ HApyUIeHHeM ¢JyXa BO3MOXKHO TPEAOCTaBIeHHE WH(GOpPMAIMK BU3YAJIbHO (KpPaTKHMA
KOHCIIEKT JIEKIMH, OCHOBHAsl U JOMOJHUTENIbHAS JINTEPATypa), Ha JEKIMOHHBIX U MPAKTUYECKUX 3aHATUSAX
JIOTTYCKAeTCs MPUCYTCTBUE ACCUCTEHTA, a TaK K€, CypI0NEPEBOJUUKOB U TU(DIOCYPAONIEPEBOTUNKOB.

OreHka 3HaHUM CTYAEHTOB Ha NMPAKTHMUYECKUX 3aHATHUAX OCYIIECTBIISETCS Ha OCHOBE MUCHbMEHHBIX
KOHCIIEKTOB OTBETOB Ha BOIPOCHI, MMCHbMEHHO BBITIOJHEHHBIX MPAKTHYECKUX 3aTaHUH.

Jlokaa Tak k€ MOYKET OBITh MPEIOCTABICH B MUCbMEHHOH (hopme (B BuE pedepara), mpu 3ToM TpeOOBaHMS
K COJICPKAHUIO OCTAIOTCSI TEMH XKe, a TPeOOBaHUS K Ka4eCTBY U3JIOKEHHS MaTepHaia (IOHATHOCTh, KAYeCTBO
peun, B3aMMOJICHiCTBME ¢ ayAMTOpHUEH M T. Jd) 3aMEHSIOTCS Ha COOTBETCTBYIOIME TpeOOoBaHUS,
NpeabsBIIsIEMble K THCBMEHHBIM paboTaM (KadecTBO OQOpPMIICHHS TEKCTa W CIHCKa JINTEpaTypHl,
IPaMOTHOCTh, HATMYUE WITIOCTPAIIMOHHBIX MAaTEepUAJIOB U T.]1.)

C y4eToM COCTOSTHUS 3[I0POBbS MPOCMOTP KHHO(PHIBEMA C TIOCIEYIONM aHAJTM30M MOXKET OBITh IMPOBEJICH
7oMa (Harmpumep, pu He0OXO0AMMOCTH JOTIOJIHU-TEIbHOM 3BYKOYCHIIMBAIOLIEH anmnaparypsl (HayImHukn)). B
TAKOM ClIlydae CTYISHT NpPEIOCTAaBIIseT IUCHbMEHHBI aHajlN3, COOTBETCTBYIOIIUN IPEIbSIBIIEMBIM
TpeOOBAHUSM.

[TpomesxyTouHas aTTecTaIus ist JIUI C HApYIIESHISIMH CITyXa IPOBOIUTCS B MUCBMEHHOM (opme, TIpu
3TOM HCIOJNB3YIOTCSA O0IIMe KpuTepuu oreHuBaHus. [Ipn HEoOXOOMMOCTH, BpeMsi MOATOTOBKH Ha 3aueTe
MOJKET OBITh YBEITUYEHO.

JUis JuMI ¢ HapylieHHeM 3peHMsl JOIYCKaeTcs ayAualbHOe IpeaocTaBiIeHHe WH(pOopMaluu

(HampuMep, C HCIIOJIB30BAaHUEM IPOTPAMM-CHHTE3aTOPOB PEUM), a TaK )K€ HCIOIh30BaHUE Ha JICKIUSX
3BYKO3aIMCHIBAIOIIUX YCTPOUCTB (AMKTO(GOHOB U T.1.). JlomycKaeTcst MPUCYTCTBHE HA 3aHATHUSAX aCCUCTEHTa
(TIOMOIIIHKKA), OKa3bIBAIOIIETO 00YyYaroIUMCcs HE00X0IMMYIO TEXHUUYECKYIO TOMOIIb.
OreHka 3HaHUH CTYJEHTOB Ha CEMMHAPCKHUX 3aHATHUAX OCYIIECTBISIETCS B YCT-HOM (opme (Kak OTBEThI Ha
BONIPOCHI, TaK M IpakTHueckue 3aaanusd). [Ipu HeoOxoaumocTu aHanuza ¢uiabMa MOXKET ObITh 3aMEHEH
OINMCaHUEM CUTYaLUU MEXITHUYECKOTO B3aMMOACHUCTBHS (HAa OCHOBE OMBITA PECIIOH/ICHTA, XY10’)KECTBEHHOM
JUTEPa-Typsl U T.1.), TIO3BOJISIONIAM OLIEHUTH CTENICHb C(HOPMUPOBAHHOCTH HABHIKOB BIIAJICHUSI METOJaMHU
aHaJM3a M BBIABJICHUS cielU(UKN (YHKIMOHUPOBAHUS M PA3BUTHS MCUXHUKH, MO3BOJSIOIIMMHI YUYUTHIBAT
BIIMSTHUE STHHYECKHX (hakTopoB. [Ipu mpoBe-AeHWN POMEKYTOUYHOW aTTECTAIlMH YIS JIUI] C HapylIeHUEeM
3pEHHsI TECTUPOBAHUE MOKET OBITh 3aMEHEHO Ha YCTHOE COOECce0BaHMUE M0 BOIPOCAM.

Jluna ¢ HapyumeHUsIMM ONMOPHO-ABUTaTeJILHOI0 ammapara He HYXIAIOTCS B 0COOBIX (opmax
MPEOCTaBIeHUs YUeOHbIX MaTepuaioB. OHAKO, C YIETOM COCTOSIHUS 3/I0POBbS YaCTh 3aHATUNA MOXKET ObITH
peann3oBaHa UCTAHIMOHHO (Tipu momomn cetd «MHTepHeT»). Tak, mMpu HEBO3MOXKHOCTH TOCEIICHUS
JIEKIIMOHHOTO 3aHATHSI CTYACHT MOXET BOCIIOJIb30BAaThCSI KPATKUM KOHCIIEKTOM JIEKIIHH.

IIpy HEBO3MOKHOCTH MOCEIIEHUS MPAKTUYECKOrO 3aHATUS CTYJEHT JOJDKEH IpeloCTaBUTh
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MMCEMEHHBIA KOHCIIEKT OTBETOB HA BOIIPOCHI, MMCEMEHHO BBITIOJIHEHHOE MPAKTHYECKOE 3aaHHeE.
Jlokmaa Tak ke MOXKET OBITh MPEOCTABJICH B MUCbMEHHOH (hopme (B Bue pedepara), mpu 3ToM TpeOoBaHUS
K COJICP>KaHUIO OCTAIOTCS TEMU K€, a TpeOOBaHUs K KAUECTBY M3JIOKEHUS MaTepuaia (IOHATHOCTh, KAUYECTBO
peun, B3aUMOJICHCTBHE C ayJAWTOPHUEH MW T. J) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TPeOOBaHUS,
MpeabsBIseMble K MHUCBMEHHBIM paboTam (KauyecTBO OQOpPMIICHHSI TEKCTa W CIHCKa JIMTEPaTypHI,
IPaMOTHOCTh, HATMYUE WLTIOCTPAIIMOHHBIX MATEPUAIIOB H T.II.).

[TpomMexyTodHast aTTecTaIus ISl JIUI] C HAPYIIEHUSIMU OTIOPHO-/IBUTATEIILHOTO amnapaTa MpOBOAUTCS
Ha OOIIMX OCHOBAHUSX, IPU HEOOXOJUMOCTH IMPOIEAypa 3a4eTa MOXKET ObITh peain30BaHa JUCTAHIIMOHHO
(Hanmpumep, IIpu oMo porpammsel Skype).

J1J1s1 3TOTO 1O TIOTOBOPEHHOCTH C MIPEMOaBaTesieM CTYICHT B OIPEICIICHHOE BPEMS BBIXOIUT Ha CBSI3b
JUTsL TIPOBEJICHHUS TIPOLIEAYPHI 3aueTa. B TakoM citydae 3a4eT caetcs B BUE coOece0BaHus 10 BOIIPOcaMm (CM.
(GOpMBI TIPOBENIEHUST TPOMEKYTOYHOW aTTeCTallMHM Ui JIMIl C HAapymIeHUsSMU 3peHus). Bompoc u
MPAKTUYECKOE 3a/IaHUE BHIOMPAIOTCS CAMHUM IPEIOIaBaTEIIeM.

HpI/IMe‘laHI/ICZ (DOHI[BI OIICHOYHBIX CPEACTB, BKIIHOYAIOMIWMEC TUIIOBBIC 3aJJaHUA U METOAbl OLUCHKH, KPUTCPUU

OLCHUBAHM, IMO3BOJJIAIOIINEC OUCHUTL PE3YJIbTAThBI OCBOCHHA I[aHHOfI JUCHUITIIMHBI O6yanOIHHMHC$I ¢ OB3
MOTYT BXOOUTH B COCTaB PHH Ha 1IpaBax OTACJIBHOI'O JOKYMCHTA.

[IporpamMmy coctaBuiIu:
O.A. AHaHbeBa — JIOLIEHT OT/IeJICHHsI OMOTEXHOJIOTUH, KAaHAUIAT XUMUYECKUX HAYK, TOLICHT

C.b. BypyxuH — 1OIIEHT OTAeNeHUs] OMOTEXHOIOTUH, KAaHAUIAT XUMUYECKUX HAYK

Peuensenr:

B.A. KonmoaskHblid — IOLEHT OT/ACNICHUS OMOTEXHOJIOTUM, KaHIUaT XUMHUYECKUX HAYK, JTOIICHT
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