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1. HEJIM U 3AJIAYU OCBOEHUSA AUCHUIIJINHbI



Heap n3yyeHus JUCHUNIHHBI:

- TNPEJOCTAaBUTh CTYAEHTY COBOKYINHOCTh XHUMHYECKMX 3HAHHMM, COOTBETCTBYIOUIMX YPOBHIO
00pa30BaHus CIIEUATUCTA IO COOTBETCTBYIOLIEMY HAlPaBIECHUIO IOJTOTOBKH;

- COOOIIMTH CTYICHTY CBEIEHHUS O HauOojee 3HAUYMMBIX XHMHYECKHUX 3HAHHIX, NPUOOpETEHHBIX
YEJIOBEYECTBOM Ha COBPEMEHHOM JTale €ro pPa3BUTUsA, W 3HAYCHWHM HAyKM XUMHUU B JKH3HU U
IIPAKTUYECKOHN JEATEIbHOCTH YEJI0BEKa;

- JaTh IIPEJCTABICHUS O MHOTOOOpa3nu XUMUYECKUX BELIECTB, UX CHCTEMAaTHKe, CTPOCHUH, CBOMCTBAX
BEUIECTB U 3aKOHOMEPHOCTAX UX IPEBPAILECHUN.

3agauu u3yyeHUs1 TUCHUIINHBI:

- JaTb COBPEMEHHBIE IIPEICTABJICHUS O CTPOEHUM BELIECTBA, O 3aBUCHUMOCTH CTPOCHHS U CBOMCTB
BEUIECTB OT IIOJIOKEHUS COCTAaBJIAIOIIMX HMX 3JeMEHTOB B Ilepuoanueckoil cucreMe XUMHYECKHX
snemeHToB /.M. MenneneeBa, OT cocTaBa U CTPOCHUS;

- J1aTh IPEJICTaBIECHUE O KUHETHMUECKOM U TEPMOJUHAMMUYECKOM IOXO0JaX IPU HM3YYEHUU HPUPOAbBI
XUMHMYECKUX pEaKLUil, ONMCAHUN XUMUYECKUX IPOLECCOB. [[pUMEHUTD TEPMOAMHAMUYECKUI U
KWHETUYECKUI METO/IBI U1l OOBSICHEHHS 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKkIMi U XUMHUYECKOTO
pPaBHOBECHS OT Pa3IMUYHbIX (AKTOPOB.

- OOBSICHUTH 3aBUCHMOCTBH CBOICTB BEIIECTB OT MPUPOABI XMMUYECKOH CBSA3M (MOHHOM, KOBAaJCHTHOM,
METaJNTMYECKO ),

- JaTh HABBIKM 0€30IaCHON PabOThI ¢ XMMUYECKHMMH BEUIeCTBaMH, c(hOpMUPOBATH MPEACTABICHUS O
IIOCTaHOBKE U BBIOJHEHUU (PU3UKO-XMMHUYECKOTIO KCIIEPUMEHTA,;

- BbIpa0OTaTh HABBIKM CAMOCTOSITEJIBHOTO IOWCKAa XUMHUYECKONW HH(OpMAKMU C HCIOJIB30BAaHUEM
pa3IM4YHbIX WMHGOPMALMOHHBIX HCTOYHUKOB (HAyYHO-TIONYJISAPHBIX M3/JaHUM, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB Internet);

- Pa3BUTh HAaBBIKM CHUCTEMHOIO IIO/IXOAAa K PpEIICHUI0 YYeOHBIX 3a/7ay Ha IpPHUMEpe OCBOEHUS
JUCLUILIUHBL;

- naTh 0a30Bble 3HAHUS HEOOXOAMMBIE Ui HM3Yy4YEHMs CHELUANbHbIX JAUCLUUIUIMH, a TaKke JUIs
MCII0JIb30BaHUsl IPUOOPETEHHBIX XUMUYECKUX 3HAHUM B JJaJIbHEHIIIEH TPaKTUUECKON AESITEIbHOCTH.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OGPA3OBATEJIBHOM ITIPOTPAMMBI (1a1ee
— OIl) CIIEHUAJIUTETA

JucuuiuinHa «XUMHs» peanusyeTcss B paMmMKax o0s3aTenbHON uacTH, (opMHUpyeMoit
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHUH, 1 OTHOCUTCS K €CTECTBEHHOHAYYHOMY MOJYIIIO.

Jnis u3ydeHusl TUCHMILIMHBI HEOOXOJUMbI 3HAHMS, YMEHHUS M HaBBIKH, C(OPMUPOBAHHBIE Y
0o0yyaroluxcsi B pe3ysbTaTe OCBOEHUS JAUCLUIUIMH 0011asi, HeOpraHudeckasi 1 opraHudeckas Xumus,
¢u3uka, MaTeMaTuKa B 00beMe CpeTHEH IIKOJIbI.

3HaHMe XUMHUH (OPMHUPYET OOIIYI0 MH)KEHEPHYIO KYJIbTYpY CHEIHAINCTA, 1aeT BO3MOXKHOCTD
riy0ke MOHUMAaTh JII0ObIe TEXHOJIOTMYECKHE M HKOJorHueckue mpouecchl. Kypc xumuu siBusercs
0a3oit 11 u3yueHus psijga o01eo0pa3oBaTeNIbHBIX U O0MIETEXHUUECKUX JUCITUTIIINH.

Jucuunnuaa nzyvaercs Ha [ kypce B [ u I cemecTtpax.

3. IEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIBbBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOI ITPOT'PAMMBI

B pesynbrare ocBoenus OIl cnenmanurera oOydaroUIMiics TODKEH OBIAAETh CIEAYIOIIMMU
pe3ysbTaTaMi 00y4YeHUs MO0 JUCIUILIUHE:

Kon HaunMeHoBaHHe Kox n HaumeHoOBaHNe HHANKATOPA
KOMHeTeHHHﬁ KOMIIETCHIIM U JOCTUKCHUA KOMIIETCHIIUU
OIIK-1 Crnoco0eH ucnonb3oBath 0azoBbie | 3- OIIK- 1 - 3HaTh: pojib €CTeCTBEHHBIX
3HAHUS €CTECTBEHHOHAYYHBIX HayK (XMMUU B TOM YHCIIE) B BBIPaOOTKE
JUCIUIUIMH B PO eCcCHOHaIbHON HAy4YHOTO MHUPOBO33PEHUA; B3aUMOCBA3b
JIeSITEIbHOCTH, TPUMEHSITh METOJIBI | MEXKITY OCHOBHBIMH XUMHYECKUMH




MaATEMaTHYCCKOIro aHajin3a u
MOACIINPOBAHUSA, TCOPETUUCCKOI'O U
OKCIICPUMCHTAJIBHOT'O
HCCICOOBAHUA

OTKPBITUSIMU u HAyYHBIMH
YMO3aKJIIOUCHUsIMH  Ha  HX  OCHOBE;
TPaHUIBl TPUMEHUMOCTH (PU3UYECKUX U
MaTeMaTU4YeCKUX MOJENEe W TEeOpui, UX
poJIb B BbIpa0OTKE Hay4HOI'O
MHPOBO33PEHUS.

V- OIIK- 1 - YMeTh:

UCITOJIP30BaTh TEOPETHYCCKUE 3HAHUS MPHU
OO0BSICHEHUH PE3yIbTATOB YKCIIEPUMEHTOB;
NpaBUJIBHO  COOTHOCHUTH  COJIEpIKaHHUE
KOHKPETHBIX 3a7a4 C OONIMMH 3aKOHAMH
buszukw, XUMHH u MaTeMaTUKU;
MPUMEHATh Hay4YHbIE TIOJIXO/bl B PELICHUU
KOHKPETHBIX 3aJlady; CTaBUTh W pelniaTh
MpoCTeHINe dKCIEePUMEHTAIbHBIC 3a/1a4H,
o0pabaThIBaTh, aHaJM3UPOBATH u
OIICHUBAaTh TOYHOCTh M JOCTOBEPHOCTh
MOJTyYEHHBIX PE3y/IbTaTOB.

B- OIIK-1- BnaneTs:

TEOPETUYECKUM MaTepuaIoM o
OCHOBHBIM  pasjejiaM JUCHHUIUIUHBI B
o0BeMe JIOCTaTOYHOM JUIST
uACHTU(DHUKAINH, OIMUCAHUS U OOBSICHEHUS
SIBJICHHI; TEOPETHUYCCKUMU u
SKCIEPUMEHTAIbHBIMU METOAaMU
HCCICIOBAaHUS SBICHUM; METOHOJIOTHCH
HAyYHOTO MMO3HAHUS.

VKE-1

CriocoOeH HCHOJIB30BaTh 3HAHMS
CCTCCTBCHHOHAYYHBIX OWCHHUILINH,

IIPpUMCHATDH MCTOABI
MaATEMaTHYICCKOI'O aHaJIm3a n
MOZCIINPOBAHUS, TCOPECTUUCCKOTO U
OKCIICPUMCHTAJIBLHOT'O
HUCCICOOBAHUA B  IIOCTABJICHHBIX
3agadax

3- YKE-1- 3nHaTth:
OCHOBBI CTPOCHHSI BEIIECTB (aTOMOB,
MOJIEKYJI, KPHUCTAIOB); TEOPETHUYECKUE
OCHOBEI XHMHYCSCKUX MPOLECCOB;
XHUMHUYECKHE CBOMCTBA DJIEMEHTOB H HX
COCIMHEHU; 3aBUCHMOCTh CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOECHUS,
TIPUPOJIBI XUMHUYECKOUN CBSI3U (MOHHOM,
KOBAJICHTHOM, METaJUTMYECKON ),
3aBUCHUMOCTH CKOPOCTH XHUMHYECKOM
pEaKkMu U XUMHUYECKOIO PaBHOBECUS OT
pa3IMuYHBIX (PaKTOPOB.

V- VKE-1 - YmeTs:
paccuuThIBaTh  TEIUIOBBIC
OLICHUBATh  BO3MOXHOCTb  IIPOTEKAHUSA
XMMHYECKHUX IIPOLECCOB; IPOU3BOIUTH
pacyersl pH pacTBOpPOB KHUCJIOT,
OCHOBaHHIA, CoJIei; paccTaBiIsATh
K03 HULIHEHTHI B YPaBHEHUSX
OKHCIIUTEIbHO-BOCCTAHOBUTEIIHLHBIX
pEeaKIHnii; paccYUTHIBAThH 2J1C
rajlbBaHM4eCKHUX 3JIEMEHTOB.

B- YKE -1 - Baangerts:

METOdaMH XHUMHYECKOTO aHaju3a;
TEXHHUKOM IMOCTaHOBKH ¢busmKo-
XHUMHYECKOTr 0 JKCIIEPUMEHTA;
CITOCOOHOCTHIO TEOPETUYECKOTO

abdexTer u
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OCMBICIICHUA XHUMHWUYUCCKUX U (I)I/I3I/IKO-
XUMHUYECKUX SIBJICHU; criocobaMu
OpoOBCACHHUA CaMOCTOATCIBHOI'O ITOMCKa
XUMHYECKOMN nHpopmauu c
HCIIOJIb30BAHUCM PAa3JIMYHBIX HCTOYHHKOB
(HAyYHO-TIONY IS PHBIX W3JaHUH,
KOMITBIOTEPHBIX 033  JaHHBIX,PECYPCOB
Internet).

4, BOCIIUTATEJIbHBII NOTEHITAAJI JUCIHATLIIAHBI

Hanpasienus/uenn 3aga4y BOCIUTAHUSA BocnurateabHbI NOTEHIMAJ JHCIUIIINH
BOCIIMTAHUSA (xopn)
IKo0rNYecKoe — (popmupoBanue Hcrnonp30Banye BOCIUTATEIBHOIO
BOCIIUTAHHE OepeKHOTO OTHOIICHHS K | TIOTEHIMAIA JUCIUILINH TYMAaHHUTAPHOTO,
MIPUPOJIEC U OKPYXKAIOIIEH = €CTECTBEHHOHAYYHOTO U
cpene (B9) o0menpoeCCHOHATHPHOTO MOTYJICH:
- pa3BHUTHE YKOJIOTMUYECKOM KYIbTYpHI Yepes
yueOHbIe 3aJaHus UCCIIEI0BATEIbCKOTO
xapakrtepa, MoAr0TOBKY pedepaTos,
JOKJIaJIOB, MIPE3EHTAIIHI, IcCCe, HAy4HO-
00pa3oBaTeNbHBIX MPOEKTOB SKOJIOTUUECKON
HaIlPaBJICHHOCTH;
- COJICHCTBUE PA3BUTHIO HKOJIOTUYECKOTO
MBILUICHUS Yepe3 U3ydeHHe MOCIeICTBUN
BIIMSIHUSI UEJIOBEKA Ha OKPY KAIOIIYIO CPEy.
HNuTtennexryajibHoe - popmupoBanue Hcrnonp30Banye BOCIUTATEIBHOIO
BOCIIUTAHNE HCCIICI0BATCILCKOIO U IMOTCHIIHANA JUCIUILINH
KPUTHYECKOTO €CTECTBEHHOHAYYHOTO,

IIpodeccnonanbHoe u
TPYA0BOE BOCIIUTAHHE

MBIIUIEHUS, KYJIbTYPBI
YMCTBEHHOI'O TpyJia
(B11)

- popmupoBanue
TITyOOKOTO TOHUMAaHHUSI
COLIMAJIBHOW POJIH
npodeccuu, MO3UTUBHON
Y aKTUBHOM YCTAHOBKHU Ha
LEHHOCTH N30paHHON
CIICIUATHbHOCTH,
OTBETCTBEHHOTO
OTHOIIICHUS K
npodeccroHanbHOI

JEATEIIbHOCTH, TPYY
(B14)

o01enpogecCHOHAIBHOTO U

PO ECCUOHATILHOTO MOIYJIS JJIsl Pa3BUTHUS
HCCIIEI0BATEIBLCKOTO U KPUTHIECKOTO
MBIIIEHUSI, (POPMUPOBAHHS KYJIETYPBI
YMCTBEHHOT'O TPY/ia MOCPEACTBOM
BOBJICUCHUS CTYJICHTOB B Y4eOHO-
HCCIIEI0BATEIBCKYIO ESITEIbHOCTh
(yueOHBbIe Hcce10BaTeIbCKUE 3a/1aHNUS,
KypcoBble pabotel, HUPC).

1.Mcnionb30BaHuE BOCITUTATEIHLHOTO
MOTEHIIMAJA TUCIIUILUTHH
€CTECTBCHHOHAYYHOTO U
o0menpodecCHOHATBHOTO MOTYIIS JJIS:

- popMUpOBaHUS TOZUTUBHOTO OTHOIICHUS
K npodeccuu, TOHUMaHUS €€ COIHABLHOM
3HAYMMOCTHU U POJI B OOIIECTBE,
CTpEMIICHHS CJIeIOBATh HOpMaM
podecCHOHATEHOM ITHKH TTOCPEACTBOM
KOHTEKCTHOTO OOYYEHHUSI, peIICHUS
MMPAKTUKO-OPUCHTUPOBAHHBIX CUTYAllUOHHBIX
3a/ad.

- opMHUpOBaHUS YCTOMYNBOTO UHTEpECA K
npodeccnoHaABHOM IeATENbHOCTH,




CIOCOOHOCTH KPUTHYECKH, CAMOCTOATEIHHO
MBICJIMTh, IOHUMATh 3HAYUMOCTb IIpOoQeccuu
MOCPEICTBOM OCO3HAHHOTO BBIOOpA
TEMaTUKU IIPOEKTOB, BHIITOJIHEHUS IIPOEKTOB
C TOCJEIYIONICH MyOIUYHON Tpe3eHTaInei
pe3yabTaTOB, B TOM 4KCiIe 000OCHOBAaHUEM MX
COLIMAJIbHOW U ITPAKTUYECKON 3HAYUMOCTH;

- (hopMupoBaHMs HABBIKOB KOMaHIHOM
paloThl, B TOM YHCIIE Peaan3aluu
Pa3IMYHbIX IIPOEKTHBIX pojel (uuep,
UCIIOJIHUTEIIb, AHAJUTHUK U TIP.) HOCPEICTBOM
BBIITOJIHEHUS! COBMECTHBIX ITPOEKTOB.
2.Mcnonp30BaHye BOCIIUTATEIBLHOTO
MOTEHLIMAJa TUCUUIUINHBI « DKOHOMUYECKHE
Y TIPaBOBBIE OCHOBBI MEIUIIMHCKON
NESATENIbHOCTH», « JKOHOMUUECKHE U
IPaBOBBIE OCHOBBI MPO(HECCHOHAIBHOM
JEeATEIbHOCTH JUISL:

- (hopMUpPOBaHMSI HABBIKOB CUCTEMHOIO
BUJICHUS POJIM U 3HAYMMOCTH BBIOpAaHHOMN
npogeccuu B COLMATbHO-?PKOHOMUYECKUX
OTHOIICHHSIX Yepe3 KOHTEKCTHOE 00yueHHe

5. OFbEM JUCIIAIIJIMHBI B BAYETHBIX E/IUHULIAX C YKASAHUEM KOJIMMECTBA
AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINXCS C MPENNOJABATEJIEM (IIO BUJIAM 3AHATHIN) 1 HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

KoJunvecTBO 4acoB Ha Bu padoThI 10O
ceMecTpam:
Buj paGorsl
Ne 1 Ne 2 Bcero
KonTakTHas padora odyuyarommxcs ¢
npenoaaBarteieM
AyauTOpHBIE 3aHATHS (BCEro) 32 48 80
B ToMm uuce:
JeKyuu 16 16 32
npaKkmuyecKue 3aHsAmusl 16 16
J1a60pamopHble 3aHAMUsL 16 16 32
IIpome:kyTOUHAs aTTecTALUS
B ToMm uucne:
3auem +
IK3amen 36 36
CamocrosiTeJibHAsI pa60oTa 00y4AKIIUXCS 40 24 64
Bcero (4achl): 72 108 180
Bcero (3aueTHbIe e THHHIIBI): 2 3 5
6. COOEP)KAHUE JUCHUIIJINHBI, CTPYKTYPUPOBAHHOE no TEMAM

(PA3JIEJIAM)

AKAJJEMAYECKHX YACOB Y BUJIOB YYEFHBIX 3AHATHI

C VYKA3ZAHMEM OTBEIEHHOI'O HA HHUX KOJMYECTBA

6.1. Pazoenvl oucyuniunsl u mpyooemKocns no 8U0AM Y4eOHbIX 3aHAMULL (8 aKa0eMUu4ecKux 4acax)




Henenn

HaumeHoBaHue pa3jaesia /TeMbl

Buabl yueOHbIX 3aHATHH, BKJIOYAS

AUCHUTLTHHBI CaMOCTOSITEIbHYIO PaGOTy 00y4aAKOIIUXCH U
TPY10€MKOCTh
(B yacax)
Jlek IIp Jlab | Bueayn | CPO
1-2 1. OcHOBHBIE MOHSITHSI B XUMHU 2 6 6
3-8 2. XuMH4YecKasi KHHETHKA U XUMHUYecKoe 6 10
paBHOBecCHE
3-6 XuUMHYeCcKass KHHETHKA 4 4 5
7-8 XUMHUYECKOE PAaBHOBECHE 2 5
9-16 3. PacTBOpBI 10 6 30
9 PactBops1. OG11IME CBOIICTBA PACTBOPOB. 1 5
10 PacTBOpBI HENIEKTPOIUTOB. 2 10
KosraTuBHbBIE CBOCTBA PaCTBOPOB.
11-16 | Ucrunnsie pactBopsl. OOmIMe CBOKWCTBA 7 6 15
pPacTBOPOB 3JICKTPOIUTOB. PaBHOBeCHS B
BOJIHBIX PAaCTBOpaX AJICKTPOJIUTOB
Wroro 3a I cemectp 16 16 40
1-4 4. OCHOBBI XUMHUY€ECKOMH 5 4 4 6
TEPMOJAMHAMHKH
1 OCHOBHBIE TOHATHS U OTNPEICIICHUS 2 1 2
XUMHUYECKOH TePMOJMHAMUKH.
2-3 Tepmoxumusl. 2 2 4 2
4 Camonpoun3BoJIbHBIE U 1 1 2
HECaMOITPOU3BOJILHBIC ITPOIIECCHI.
Kputepun paBHOBeCHs U HAIPaBICHUS
CaMOIIPOU3BOJILHOTO TIPOTEKAHUS
MIPOIIECCOB.
5-8 5. OCHOBBI )J1EKTPOXHUMHUH 3 4 4 8
5-6 OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE 1 2 2 4
pEeaKIuy B PacTBOPAX.
7-8 OnexTpoxumudeckue rnpoueccel. Kopposus 2 2 2 4
METAJIJIOB ¥ METO/IbI 3aIUTHI OT KOPPO3HH.
9-14 6. CTpoeHne BellecTBa 1 XUMHYeCKas 7 6 4 8
CBSI3b
9-10 CtpoeHne aToMa 2 2 2
11-12 [lepnonnueckuii 3aKOH U IEPUOIUYECKAS 1 2 1
CUCTEMa XUMHUYECKHX dteMeHTOB [1. 1.
Menneneesa.
12-13 | Xumudeckast CBsSI3b U MEKMOJICKYJISIPHBIC 2 2
B3aMMOJICICTBHS
14 CrtpoeHue BemecTBa U ero arperaTHoe 1 1
COCTOSTHUE
14 KommnekcHble coefuHEHN 1 2 4 2
15-16 | 7. IncnepcHbie cuctembl. Kosstonanbie 2 2 4 2
PacTBOPbHI.
15 JlucniepcHbI€ CHCTEMBI. 1 2 4 1
16 Konnouansie pactBopsl. Oco6eHHOCTH 1 1
CBOMCTB BBICOKOJIMCIIEPCHBIX CHCTEM.
Hroro 3a Il cemectp 16 16 16 24

Ilpum.: Jlex — nexyuu, Ilp — npakmuueckue 3auamus / cemunapwl, Jlab — nabopamopnule 3anamus, Breayo —




gHeayoumopHas Kowmakmuas paboma, CPO — camocmosmenvhas padboma obOyuarowuxcs, 1111 —
NpaKmuyecKas no020moeKa.

6.2. Copep:xanue JTUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 pa3aesiaM (TeMaMm)

Jlexyuonnwiu Kypc

Conepxanue
HanmenoBanmue paznena / Aep

Henensn
TeMBbI JUCHUNIUHBI

Cemectp I

1-2 1.OcHOBHbIE MOHATHSA B CocraB aroma. OnemeHTapHble yactunbl. CocrtaB sapa
XHUMUH aroma. Xumuueckuid osnement. W3orombl. Monbl. OCHOBBI
aTOMHO-MOJIEKYJISIpHOTO y4yeHus. Macca aTOMOB. ATOMHas
enuauna Maccel. OTHOcuTeNnbHass aTroMHasg Macca. Macca
Mosiekyn. OTHocuTenbHas MoJeKyispHas macca. KomnuecTBo
BemectBa. Monbs. Yucno Aporaapo. MousipHas  macca.
Monsipabiii 00bEM. OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI
XUMHUHU. 3aKOH COXPaHEHHUsI MacChl. 3aKOH IIOCTOSIHCTBA
cocTaBa. 3aKOH TMPOCTHIX OOBEMHBIX OTHOLICHUH. 3aKoH
COXpaHEHHUSI  DHEPruu. 3aKOHbIl  Ta30BOTO  COCTOSHHSI.
Xumunyeckue peakun. Knaccupukanus XuMUIECKIX peaklni.
PacuétHpie 3amaum Ha TOHSATHE MOJIb, T'a30BbIC 3aKOHBI, IO
YpaBHEHUSIM XUMHUYECKHUX PEaKITHA.

3-8 2. XHMHU4YeCcKasi KHHeTHKA U XMMHYeCKOe PaBHOBeCHE

3-6 XHUMHUYECKash KHHETHKA ['omorenHsle U rereporeHHsle peakuuu. HeoOpatumeie
peakuuu. CkopocTh XHMHUECKOM peakuuu. (OCHOBHOMU
noctynaT kuHeTukd. Koncranrta ckopoctu peakuuu. [lopsaox
peakuuu.  OJIEMEHTapHble  peakuuu.  MOJIEKyISIpHOCTb
XUMHYECKOM  peakuuu. 3akoH  JeWCTBUA  Macc  Juid
JJIEMEHTApPHOM XMMHMYECKOM peakuuu. Peaknuu HyneBoro u
IIEPBOTO TMOpsiAKa. PaguoakTUBHBIA pacmaj, Kak peakius
nepBoro mnopsaka. Ilepuon mnonypacnaga. Kunetndeckue
ypaBHeHHs U pacyerbl. CloxHblEe peakuud. MexaHusm
XAMHYECKON peakiuu. JlumMuthpyromas craguds Mpouecca.
3aBUCHMOCTb CKOPOCTH pE€aKLUU OT TEMIEpPaTypbl. DHEPIUs
aktuBaiuun U kodpdunuent Baut-T'odpda. Vpaaenue
Appenunyca. IlpaBuno  Baut-I'opda.  DHeprernyeckas
auarpamma xummudeckoi peakuuu. Kartanus. MiHrubuposanue.
I'ereporennsie XUMUYECKHE peakuuu. Kunernka
TE€TEPOrE€HHBIX PEAKIIH.

7-8 XHWMHYECKOE PAaBHOBECHE XVUMHYECKOE paBHOBECHE KAaK YAaCTHBIM ciydail oOmiei
npobnembl paBHOBecus. OOpaTHMble XUMHYECKHE PEaKIHH.
Kunerndeckuit BbIBOJI 3aKOHA JEHCTBYIOIIUX MacC 00paTUMOun
XUMHUYECKON peakuuu. KOHCTaHTa XMMHYECKOIO PAaBHOBECHUS.
BinnsHne uW3MEHEHHMs BHEIIHUX YCIOBUH Ha IIOJOKEHHE
XMMHUYECKOTO  paBHOBECHs  (KOHLIEHTpAIHs JaBJICHUE,
TeMIeparypa, KaTalau3aTop). [Ipuanun  Jle-Ilarense.
TunoBble 3a1a4N Ha XUMUYECKOE PABHOBECHE.

9-16 3. PacTBOpBI

9 PactBopsl. OG1mmue cBoiicTBa PacTBopeHne Kak  CIOXKHBIH  (U3UKO-XMMHUYECKHIMA
pacTBOpPOB. npouecc. ConbBaranus (ruaparauus). ConbBarbl (THAPATHI).
Kpucrannoruapatel. TepMoarHaMHKa IpoLECCa PACTBOPEHUS.
M3mMeHeHne DHHTaIBIMM M SHTPONMM IPU  PACTBOPEHHUH.




Knaccugukanuss pactBopoB. VCTUHHBIH W KOJUTOMIHBIN
pactBopbl. KoHIIEHTpHUpOBaHHBIA U pa30aBIICHHBIN PAaCTBOPHI.
Hacpiuennslii  pactBop.  PacTBopel  DIEKTpOJIMTOB U
HedNleKTpoauToB.  CrnocoObl  BBIpaKEHUS  KOHIEHTpPALUU
pacTBopoB. MaccoBasi, MoJibHasi, 00BEMHAs A0au. MospHas
KOHIEHTpalusl, HOpMaJibHas (3KBUBAJICHTHAs) KOHIICHTPAIHSI.
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HctrHHBIE PaCTBOPBI.
Paz6aBiieHHBIE pacTBOPHI
HEDJIEKTPOJIUTOB

PacTBopumMocCTh BEIIECTB. Koapdumment
pacTBOpUMOCTU. PacTBOPUMOCTH T'a30B, JKUIKOCTEH U TBEPIBIX
Ten. Mogenp  uaeanbHOro  pactBopa. 3akoH I'eHpw.
KomnuratuBuele  cBoiicTBa  pacTBopoB. 3akoH  Payms.
W3MmeHeHne TemmepaTyp KUIIEHUS M 3aMep3aHusl pacTBOPOB.
O0ymIHocKonuyeckass M KPUOCKOIWYECKash IOCTOSIHHBIE.
Ocmoc.  Ocmorudeckoe  maBineHue. OOpaTHBII  OCMOC.
VYpaBuenue  Bant-I'odpda.  KommuratueHbie — cBOiCTBa
pacTBOPOB AIEKTPONIHTOB. M30TOHMYEeCKUit K03 PUIHEHT.

11-16

VcTuHHBIE pacTBOPEI.
CaolicTBa pacTBOpOB
ANIEKTPOIUTOB. PaBHOBECHS B
BOJHBIX pacTBOpax
AIIEKTPOJIUTOB

CgoilicTBa pacTBOPOB JIEKTPOJIUTOB M 3JIEKTPOJUTHYECKAS
aucconuanms. MexaHu3Mbl 3JIEKTPOIUTHUECKON AUCCOLUALINN
U COCTOSHHE HWOHOB B pactBope. CunpHbie u cia0bie
AIIEKTPOJIUTHI. Crenenn JUCCOLIMAIINY. KoncranTa
muccouuanuu. Jlucconumanusi KHCIOT, OCHOBAaHUM U COJIEH.
3akon pasbaBinerws OctBayibga. Jluccommamusi  BOABI.
Bonopoanblii M IrUAPOKCHIBLHBIA MoOKa3aTreau. Pacuérsl
BOZIOpoAHOTO TIokazarens (pH) pacTBOpOB CUIIBHBIX M CIAOBIX
KHUCITIOT U OCHOBaHUI.
PacTBopumocTs MaJIOpacTBOPUMBIX BelleCTB.
[IpousBenenue pactBopuMOCTU. Pacy€rbl pacTBOpUMOCTH U
IIPOU3BENICHUSl PACTBOPUMOCTH MaJIOPACTBOPUMBIX BEIIECTB.
BnusiHue mocTOpPOHHMX BEIIECTB HA PAacTBOPUMOCTH. D¢ ekt
0011ero HoHa.
OO0OMeHHBIe peaklluu B pacTBopax. Peakiuu ¢ oOpa3oBaHueM
0CaJIKOB MaJIOPACTBOPUMBIX BEILECTB, CJIA0BIX 3JIEKTPOJUTOB,
ra3oB, OIpEICIICHUE HaIpaBJICHUs MPOTEKAHUS PpPeaKIuil
MOHHOTO OOMEHa.
I'maponus conei. Hanucanue peakuuit runponusa. CreneHb
TUJpOJIN3a U KOHCTaHTa ruaponusa. Pacuér pH pactBopos
conei. DakTopel, BAMAOLIME HAa TUAPOIU3. COBMECTHBIN
TUAPOIN3 ABYX cosiel. THUIIOBBIE 3a/1a4u.

KommuiekcHble COeIMHEeHH; HOMEHKJIATypa,
XapaKTepUCTHKA YCTOMUMBOCTH. 3a/Jaydl Ha paBHOBECHE IpPU
JIMCCOIMAIIMN KOMIUIEKCHBIX CO€IMHEHHI

2 cemecTp

4. OCHOBBI XMMHY€CKOH TePMOAUHAMHMKHU

OCHOBHbIE TOHATHS U
ONpeACIICHUSI XUMHYECKON
TEPMOANHAMUKH.

OcCHOBHBIE TIOHATHA W ONPEACIEHUS XUMHUYECKOU
TepMOAUHAMHUKHU. 301mMpoBaHHbIE, 3aMKHYTbIE, OTKPBITHIE
CHCTEMBI U UX OKpYyxeHue. [lapamerps! cocTossHUS U QYHKIUU
COCTOSTHUSI TEPMOAMHAMHUYECKO cuctembl. PaboTa u Teriora.
N3oxopHble, M300apHbIe, H30TEPMUYECKHE, aaradaTHUYecKHe
npoueccel. lleppoe Hauano TEpMOAMHAMUKH. OHTaJIbIUS.
BHyTpeHHsIs sHEprusl.

Tepmoxumus.

Tepmoxumusi.  TemnoBble  3h(EKTB  XUMHUYECKHX
peakuuii. 3akoH I'ecca ¥ ciaencTBUS M3 HEr0. ODHTAJIBIINA
obpaszoBaHusi M cropanus BemiecTB. CTaHIAPTHOE COCTOSHUE
BemiecTBa. Pacuér TerioBbix 3((EeKTOB XUMUYECKUX PEAKIIMH.
3aBUCHUMOCTh TEIUIOBBIX 3(Q(EKTOB OT TeMIepaTypbl. 3aKOH




Kupxrooa.

4 Camonpou3BobHbIE U CaMonpoun3BOIbHbIE M HECAMOIPOU3BOJIBHBIE MTPOLIECCHI.
HECaMOIIPOU3BOJIbHBIE OcoOeHHOCTH ~ CaMONPOM3BOJBHBIX  MPOIECCOB,  TOUCK
nporeccel. Kpurepun KpUTEpHs.  NPOTEKAaHUS  CaMOIPOM3BOJBHBIX  IPOLIECCOB.
paBHOBECHS U HallpaBiieHUd | OHTponusa. TepmMoauHamuueckass BEpPOATHOCTb. YpaBHEHHE
CaMOIPOU3BOJIBHOIO bonbimana.  3aBUCMMOCTb  SHTPONMU  OT  TEMIEpPaATypBl,
IIPOTEKAHUS IIPOLIECCOB. JaBJIeHUs,, 00bEMaA CHUCTEMBI, CIOXXHOCTH CTPOCHHSI MOJEKYIL.

M3MeHeHHe SHTPONUU NPU MPOTEKAaHUH XMMMUYECKUX PEeaKkLUi
u 1npu (azoBeIx mepexogax. Kpurepum paBHOBecHS U
HalpaB/IEHUs] CAMONPOU3BOJIBHOIO IPOTEKAHUS IPOLIECCOB.
Ouneprusi  [mb6ca ([JG). Kpurepuii  ocymiecTBUMOCTH
XMMHYECKOro mpornecca. OHeprus I'mb06ca u HampaieHue
XUMHUYECKOTO  Ipouecca. BiusHMe  SHTaNbIUHHOTO U
SHTPONUIHOrO (HakTOpOB Ha HANpaBleHHME MPOTEKAHUs
nporecca. OJHeprusi ['mb6ca oOpazoBanus BemiectB. [1G
00paTUMBIX U HEOOPATUMBIX peaklUil. YpaBHEHHE HU30TEPMbI
XxuMu4deckoi peakiuu (ypaBuenue Bant-I'odda). Pacuérer [1G
XMMHUYECKUX peaKIuii.

5-8 5. OCHOBBI JIEKTPOXMMHH

5-6 OxucauTenpHo- Oxucnurens. BoccranoButens. CocTaBiieHne ypaBHEHUN
BOCCTAaHOBUTEJIbHBIE PEAKIIMM | OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M
B PacTBOpax. AJIEKTPOHHOI0 OajaHca U MeToZoM noiypeakuuil. CteneHb

OKHCJIEHHs aTOMOB B MoJiekyie. [IpaBuiia onpenenenus
CTENEHU OKUCJICHUS aTOMOB B MOJIEKYJIaX U B CI0XKHBIX HOHAX.
3aBucumocts OBP ot xapakrtepa cpepl Ha mpuMepe
IepMaHraHaTa Kajaus u nepoxkcuja sogopozaa. Knaccugukarus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.
MesxMmoneKysipHble, BHYTPUMOJIEKYJISIpHbIE peakiuy. Peakiyu
JUCIPONOPLIUOHUPOBaHMS. TUIINYHbIE OKUCIUTENN U
BOCCTAHOBUTEJIN.

7-8 DNEKTPOXUMHUYECKHE JIBOMHON SJIEKTPUYECKUI CIIOH. OJNEKTPOAHBIA IOTEHLHUAI.

MIPOLECCHI CranjapTHbIi  BOJOpPOJHBIM  3nekTpoj. [ anbBaHMuecKUi
anemeHT. DJIC. Csa3p DJIC u usmenenus suepruu [ md6ca. Psn
HanpspkeHud MetaiioB. HampaBnenune mnportekanust OBP.
DIEeKTPOITH3.
9-14 Koppo3us MeTannos u Koppo3ust MeTaisioB 1 METO/IbI 3aIIUTEl OT KOPPO3HH.
METO/IbI 3aILIUThl OT
KOPPO3HH.
9-10 6. CTpoeHue BemecTBa 1 XUMUYECKasi CBSA3b
11-12 Crpoenne atoMa ONeKTpoHHOE cTpoeHue aroma. [lepuonudeckuil 3akoH H
IIEpUOIMYECKAasl CHCTeMa XHMHYECKMX odnemeHToB J[.M.
MenneneeBa. CBsA3b CTpoeHUS ¢ (PU3MUECKUMHM CBONHCTBAMHU
BEIIECTBA.
12-13 [leproanueckuii 3aKoH 1 [TepnoauHOCT, B M3MEHEHUH 3JIEKTPOHHBIX KOH(UTyparuii

MepuonyIecKas cuctemMa
XUMHUYECKUX dneMeHToB [I. 1.
Meunneneena.

aroMoB. llepumonnueckuit 3akoH. Ilepuomuueckass cucrema
XUMHUYECKUX 3JIEMEHTOB. CTPYKTypa NEepUOANYECKON CUCTEMBI
U €€ CBS3b C DJIEKTPOHHOU CTPYKTYypo#l atromoB. lleprnons! u
rpynnbl.  KopoTko- #  JJIUHHONEPUOJHBIA  BapUaHTHI
nepuoauyeckoil  Tabnuimpl.  [lepuogudyHOCTE B M3MEHEHUU
BEJIMYMHBI PAJAYCOB, DJHEPIrMM HOHHU3ALMHU, CPOACTBA K
ANEKTPOHY, AJIEKTPOOTPUIATENbHOCTH aToMOB. [lomoxeHue
XUMHUUYECKOTO 3JIEMEHTA B MNEPUOAMYECKOW CUCTEME KaK €ro
TJ1aBHAs XapaKTePUCTHUKA.




14 XuMuueckas CBsi3b U Xumuueckass  cBa3b.  OmpeneneHue  IPOCTPAHCTBEHHOTO
MEXMOJIEKYJIIpHbIE cTpoeHuss  Monekyn. Meron T'mimnmecnmm  u Teopus
B3aUMOJICHCTBHS rHOpHIN3aIH.

14 CtpoeHue BeliecTBa u ero ArperaTHple  COCTOSHUSI ~ BEIECTBA: TBEPAOE, IKHUIKOE,
arperaTHoe COCTOSIHUE razoobpasHoe. Kpucrammmueckoe u aMop(hHOE COCTOSHUS.

Kpucrannuueckast pemierka, 1e(peKTbl CTPYKTYPBHI.

15-16 7. IncnepcHble cucteMbl. KoJuionanbie pacTBopblI.

15 JlucriepcHble CUCTEMBI. Knaccudpukanus JUCIIEPCHBIX CUCTEM. [HonsTus
FeTEPOreHHOCTh M JAUCHEepCHOCTh. (CrnocoObl  MONTydYeHUst
BBICOKOJIUCIIEPCHBIX CUCTeM. MeTolbl AMCIEPTUPOBAHUS U
KOHJICHCALINU.

16 KosutongHeie pacTBOpBHI. Ocobennoctu CBOWCTB BBICOKOJIUCIIEPCHBIX CUCTEM.
OcobeHHOCTH  ONTHYECKUX CBOHCTB. Oddext Tunnmans.
PaneeBckoe  paccessHMe B KOJUIOMIHBIX  pacTBOpax.
Konnuraruable CcBOICTBA. DNEKTPOKUHETUYECKHE SIBICHHS.
Onektpodope3.  DIEKTPOIHIAOOCMOC.  ArperaTuBHasE |
CEIMMEHTAllMOHHAs] yCTOMYMBOCTh KOJUIOMIHO-AMCIIEPCHBIX
cucreM. Koarymauus u xoanecueHuus. JInopoOHBIE 307H.
[Tousitue wmunenna. IlpaBuno Ilanera-®asinca. CrtpoeHue
mutesuiel. CocraBienne Gopmynsl mutesuisl. Ctpoenne [[9C.
Mexdaszublii 1 13eTa— (3MEKTPOKUHETUYECKUN) MOTEHIIUABI.
Y cTon4nuBOCTh KOJIJIOUAHBIX pacTBOPOB. DakTopsl,
00yCIIOBIMBAIOIINE YCTOMYUBOCTh KOJUIOMJIHBIX PAcTBOPOB.
IIpaBuino [lynene — 'apau. Iopor koaryismuu.

Ipakxmuueckue/cemunapckue 3aHAmus
HanmenoBanmue paznena / Conepwanne
Henens
TeMbl AU CHUILTUHBI
Cemectp 2

1-4 4. OCHOBBI XUMH4Y€CKOIi TEPMOIHMHAMHUKH.

1-2 Tepmoxumusi. Tepmoxumus. TernoBbie 3PPEKTH XUMUUECKUX PEAKIUNA. 3aKOH
I'ecca u cnencTBUs U3 HETO. DHTANBIINA 00pa30BaHUS U
cropanus BemecTB. CTaHIapTHOE COCTOSIHME BelecTBa. Pacuér
TEIJIOBBIX A((PEKTOB XMMHUECKUX peaKIfil. 3aBUCUMOCTD
TETIOBBIX 3((eKToB OT Temneparypsbl. 3akoH Kupxroda.

3-4 CaMonpoun3BOJIbHbBIE U Kpurepun paBHOBecHs 1 HalPaBJIEHUSI CAMOIIPOU3BOJIBLHOTO

HECaMOIIPOU3BOJIbHBIE npoTekaHus npoueccon. DHeprus ['ndoca (AG). Kpurepuit

nporeccol. Kpurepuu OCYIIECTBUMOCTH XUMHUYECKOTO Tporiecca. Dueprus [ mb0ca u

PaBHOBECHSI U HalpaBJICHUS HanpaBJIeHUe XUMHUECKOro mpolecca. BiusHue sHTanpnuitHoro

CaMOIIPOU3BOJILHOTO U SHTPONMIMHOTO (aKTOPOB Ha HaIlpaBJIEHUE IPOTEKAHUS

IIPOTEKAHUS IIPOLIECCOB. nporecca. AG o0paTUMBIX U HEOOpAaTUMBIX peakluil. Y paBHEHHE
M30TEpPMBI XUMUYecKkoi peakiuu (ypaBHeHue Bant-I'odda).
Pacuérel AG xumMHueckux peakuuii. Pacuer KOHCTaHTHI
paBHOBECHSI U3 TEPMOIMHAMUYECKUX JTAHHBIX

5-8 5. OCHOBBI 3J1EKTPOXHMHUH

5-6 OxucanTenbHO- CocraBreHre ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX

BOCCTAHOBUTEJIbHBIC PEAKIIUU B
pacTBOpax.

peakKIuii METOAO0M 3JIEKTPOHHOTO OaljlaHca U METOJJOM
nosypeakuuii. 3aBucumocts OBP oT xapakTepa cpepl Ha
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IIpUMepe NIEpMaHraHaTa Kajaus ¥ IepoKCUAa BOAOPOJa.

7-8 DIIEKTPOXUMHUYECKHUE DNEeKTpOAHBIN noTeHman. CTaHAapTHBIA BOJAOPOIHBII
MPOLECCHI anektpon. ['aneBanuueckuit anement. IC. Cesazp IC u
n3MeHeHus sHeprun [ uo66ca. Psin HanpspKkeHuid MeTasuIoB.
Hanpasnenue nporekanuss OBP. Dnexrponus.
Koppo3sus MeTanioB 1 METO/1bl 3aIIUTHI OT KOPPO3HH.
9-14 |6. CTpoeHue BelecTBa U XUMHUYECKAasl CBS3b
9-10 |Crpoenue atoma DeKTpoHHOE CTpoeHue aroma. [lepuoaudeckuii 3aKoH 1
MEpUOINYECKAsl CUCTEMA XUMHUYECKUX d1eMeHTOB [[. 1.
Menpeneesa. CBsi3b cTpoeHUs ¢ (PU3HMUECKUMU CBOMCTBAMHU
BEILIECTBA.
11-12 |[lepuonuveckuii 3aKOH U
MeproIecKas cucrema
XUMHYECKHX d1eMeHToB [ 1.
Meunneneena.
13-142 |KoMIuieKCHbIE COSTUHEHUS Crpoenue KC. Xumuueckas cBsi3b. Homenkiarypa.
(KO) Hucconumanus KC. KoHcranTa HECTOMKOCTH.
15-16 |7. IncnepcHble cuctembl. KoslsioniHbie pacTBopbI.
15-16 |KosnouaHsie pacTBOPHI. Crtpoenue munensl. CoctaBrnenue GopMyabl MULIEIUIBL.

Crpoenue JIDC. Mexdaszubiii u 13eTa— (AIEKTPOKMHETUIECCKU )
MOTEHIMAIbl. Y CTOMYMBOCTD KOJJIOMIHBIX pacTBOpOB. DAKTOPHI,
00YyCJIOBIIMBAIOIINE YCTOMYMBOCTH KOJUIOUIHBIX PACTBOPOB.
[IpaBuno lynsne — 'apau. [opor koarynsuuu.

Jlabopamopnvie 3anamus

Conep:xanue
Heeust HaumenoBanmue pazaena /
TeMbI TUCIHUIIJIMHBI
1 cemecTp

1 1. OcHoBHbIE NOHATHSI B XUMHH

1-4 OcHoBHble OHATHS B xuMuu  |JIaboparopHast padota. «IlomydeHue u cBoiicTBa OKCHJIOB,
THJIPOKCHIOB U COJIeH. 3aBHCUMOCTh OCHOBHO-KHCIIOTHBIX
CBOWCTB OKCHJIOB U TUAPOKCUIOB OT nosioxkeHust B [ICXD».
Texnuka 6e3onacHoctu. [IpaBuia noBeaeHNsI B XUMUYECKON
nabopaTtopuu. IIpaBuia BeIOTHEHMS U 3aIIUTHI PadOT.
OcHoBHBIE TIOHATHS B XUMUHU. OCHOBHBIE KJIACCHI
HEOPTraHNYECKUX COeTUHEHUH.
JIaGopartopHas pabota «TurpoBaHue pacTBopa ruApOKCHIA
HATPUs PAaCTBOPOM COJITHOM KHCIIOTHI 33JJaHHOM
KOHIIEHTPALIUN.
O6bemusiit ananu3. Kornentparuu (®, Cy, Cu). OCHOBBI
00BEMHOT0 XHMHYECKOTO aHajm3a [IpurorosieHue pacTBOpoB
3aJJaHHOI KOHIICHTpAalKH.

5-8 2. XHMHYeCKasi KHHeTHKA H XUMHYEeCKoe PABHOBECHE

5-8 XuMH4YecKass KHHETHKA JlaboparopHas padota «lccrneqoBanne KHHETUYECKUX
3aKOHOMEPHOCTEH Pa3IoKEHHs THOCEPHOM KUCIOTHI»

9-16 3.PacTBOpBI

Hctunneie pactBopsl. O0mme |JlaboparopHas pabota «Bogopoauslit mokasarens. Onpenenenue
9-12 CBOICTBa pacTBOPOB pH BoIHBIX pacTBOPOB (METO UHIUKATOPOB,

QJICKTPOJIUTOB. PaBHOBecus B

WHCTPYMEHTAIBHBIA METO)».
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BOJIHBIX PacTBOpPAX
JJIEKTPOJIUTOB.

JlaGoparopHas pabota «OOMEHHBIE peakIy B PacTBOpaXx.

13-16 [IpousBeneHre pacTBOPUMOCTH. Y CJIOBHUS U HaIlpaBJICHUE
MIPOTEKAHUS PEAKIIUH HOHHOTO OOMEHA IO KOHIIa.
2 ceMecTp
1-2 3.PacTBOpBI | TaGoparopras pabora « HAPOIH3 COTEin»
34 4.0CHOBBI XUMMY€ECKOIl TEPMOAUHAMUKH
3-4 Tepmoxumus JlabGopaTopHas pabota «OnpeaeneHne TerIoBbIX 3G HEKTOB
XMMHYECKHUX PEAKIUN HEUTPAIU3ALUHA CUIIBHON KHCIIOTHI
CHJIBHBIM OCHOBaHHUEM U OMpEIesIeHUE TeIIOT PaCTBOPEHUS
COJIEH B BOJEY.
5-8 5.0CHOBBI YJIEKTPOXUMHHU
5-6 OxucnuTensHo- JIaGoparopHas pabota «OKUCIUTENTFHO-BOCCTAHOBUTEIILHBIC
BOCCTaHOBUTEJIbHBIC PEAKIINH B |pEaKIIUU.
pacTBopax. Hanpasnenue nporexanust OBP. Pacuer sneprum ['u66ca ais
OBP.
7-8 DIEeKTPOXUMHUYECKUE JlaboparopHas pabota «3ydenue pabotsl I'D ¢ paznuyHbiMu
MIPOIIECCHI METANTUICCKUMH dJIeKTpoaamu. V3ydenne paboTsl
KOHIEHTpalnoHHOro 'Oy,
9-12 6.CTpoeHue BelecTBa U JlabopaTtopHas padota «KoMIJIeKCHbIE COSTUHEHUS».
XHMHYECKAs CBA3b [Tonyuenue KC, nccnenosanue coricts KC.
12-16 7. lucnepcHbIe CHCTEMBI. JlabopaTtopHas padota «Komionaasiii pactBops»». [lonyuenue

KoJsiouHbIe pacTBOpPBLI.

KOJUIOWHBIX PACTBOPOB U UCCIICJOBAHUC UX CBOMCTB.

7.MIEPEYEHb YYEBHO-METOJIMYECKOI'O OBECHEYEHUA JJ51 CAMOCTOSTEJBHOU
PABOTBI OBYUYAIOLIUXCSA MO JUCHUITJIMHE
1. Meroauyeckue yka3aHUsl 1O OPraHH3alUH CaMOCTOSTEIbHON PabOThI MO JHUCILMIUIUHE «XUMHUS»,
YTBEp)KJICHHBIE OT/IeTICHHEM OMOTEeXHOIOTHH, poTokod Ne 110t 07.06.23 T.
2. Metonuueckne peKOMEH/IAlUH 110 BBIIIOJIHEHUIO JIA0OPATOPHBIX PadoT, yTBEPIKACHHBIE OTACICHHEM
ounotexHonoruid, mporokoi Ne 11 ot 07.06.23 r.

8. ®OHJ] OIEHOYHBIX CPEJICTB JJIsSI TIPOBEJEHUS TEKYIIEA U
MPOMEKYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCSA MO JUCIHUATIIIMHE

8.1. CBs3b Mexkay (pOopMHUPYEMBIMU KOMIETEHUHMSAMHU U ()OPMAMM KOHTPOJISI MX OCBOEHHS

2. XuMmnueckasi KUHETHKA U
XHMHYECKOE PaBHOBECHUE

Ne ni/m KonTponupyemsie pa3aesisl (TeMbI) NupnkaTop 10cTHKEHHS HaumeHoBaHue
AUCUMIITHHBI KOMIeTeHLH I OLICHOYHOI'0 CpeCTBa
TeKylleH 1
NMPOMEKYTOYHOM
aTTecTaluu
Tekymas arrecranus, I cemectp
1. 1.0OcHOBHBIE TOHATHS B XUMHUH 3-0OIlK-1, YV-OIIK-1, B — Oyenounoe cpeocmeo Ne

OIIK-1- Criocoben
WCIOJIb30BaTh Oa30BbIC
3HAHUS €CTCCTBCHHOHAYYHBIX
JTUCIHUILTAH B
npodecCuoHaATbHON
NeSTeNIbHOCTH, TPUMEHSTh
METOAbI MATEMATUYCCKOT'O
aHallM3a U MOJICTTUPOBAHUS,
TEOPETUIECKOTO U

3.1 u 3.2— konmponvhas
paboma;

Oyenounoe cpeocmeo Ne 4
— 3auuma 1a60pamopHuIxX
pabom.
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AKCIIEPUMEHTAILHOTO
HCCJIEIOBAHUS;

3-YKE-1, V-YKE-1, B -
VKE-1 - Cnocoben
HCIIOIB30BaTh 3HAHUS
€CTECTBCHHOHAYYHBIX
JTUCIUIUIAH, IPUMEHSAITH
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS,
TEOPETUIECKOTO U
IKCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS B
IIOCTABJIEHHBIX 3aJa4ax.

3. PacTBOpBI

3-0OI1K-1, Y-OIIK-1, B —
OIIK-1- Cnocoben
HCIIOJIB30BaTh 0a30BbIE
3HAHUS eCTeCTBeHHOHayLIHLIX
JUCLIMIUIMH B
npodeccnoHaTBEHOM
JESATEIbHOCTH, IPUMEHSTh
METOAbI MATECMATUYCCKOT' O
aHaJIM3a U MOJICJTUPOBAHUS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAIBLHOTO
HCCIIEI0OBAHMS,

3-VKE-1, YV-YKE-1, B -
VYKE-1 - Criocoben
HCIIOJIb30BATh 3HAHMS
eCTeCTBeHHOHaY‘IHBIX
JUCIUILINH, IPUMEHSATH
METOAbI MATCMATUYCCKOT O
aHaJ3a ¥ MOJICIIUPOBAHMUS,
TEOPETUYECKOTO U
AKCIEPUMEHTATIHLHOTO
HCCJIICOAOBAHUS B
[MOCTABJICHHBIX 3a1a4ax.

Oyenournoe cpedcmeo
Ne3.3 — konmponvHas
paboma,

Oyenounoe cpeocmeo Ne 4
— 3auuma 1a60pamopHuIX
pabom.

IIpomexyTouHas arTecTanus, 1 cemecTp

3a4CT

3-OIlK-1, V-OIIK-1, B —
OIlK-1
3-VKE-1, V-VKE-1, B -
YKE-1

Oyenounoe cpedcmeo Ne2

Tekymas aTTecTanus, 2 ceMecTp

3. PacTBOpBI

4. OCHOBBI XUMHYECKON
TEPMOJUHAMUKU

5. OCHOBBI JIEKTPOXUMHUU

3-OIlK-1, YV-OIIK-1, B —
OIIK-1- Cniocoben
WCIOJIb30BaTh Oa30BbIC
3HAHUS €CTCCTBCHHOHAYYHBIX
JTUCIHUILTAH B
npodecCuoHaATbHON
NeSTeNbHOCTH, TPUMEHSTh
METOAbI MATEMATUYCCKOT'O
aHallM3a U MOJICTTUPOBAHUS,
TEOPETUIECKOTO U
OKCIICPUMCEHTAJIBHOT'O
WCCIICTOBAHMSI,

Oyenounoe cpedcmeo
Ne3.4, 3.5— koumponvhast
paboma;

Oyenounoe cpeocmeo Ne 4
— 3auuma 1a60pamopHuIxX
pabom.
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3-VKE-1, V-YKE-1, B -
VKE-1 - Crnocoben
HCITIOJIb30BAaTh 3HAHUS
€CTECTBCHHOHAYYHBIX
JUCHUIIINH, HpI/IMeHHTB
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS,
TEOPETUIECKOTO U
IKCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS B
IIOCTABJICHHBIX 3a/Jla4ax.

6. Ctpoenue BemectBa u xumudeckas |3-OI1K-1, V-OIIK-1, B — Oyenournoe cpedcmeo

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

7. JlucniepcHbIE CUCTEMBI. UCIIOJIh30BaTh 0a30BbIC paboma;

KomnnmonaHeie pacTBOpBHI. 3HaHUS €CTECTBEHHOHAYUHBIX | Qyenoynoe cpedcmeo Ne 4
JMCIIUTUIAH B — 3auuma 1a60pamopHuIX
npogeccuoHaTbHON pabom.

JEeSITEIBHOCTH, IPUMCHSTh
METOAbI MATECMATUYCCKOT' O
aHaJIM3a ¥ MOJICIMPOBAHHUS,
TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOIO
HCCIIEI0BAHMS,

3-VKE-1, V-YKE-1, B —
VKE-1 - Crnocoben
HCIIOb30BaTh 3HAHUS
eCTeCTBeHHOHaY‘IHBIX
JTUCHUIUIAH, IPUMEHATH
METOAbI MATECMATUYCCKOT' O
aHaJIn3a ¥ MOJICIMPOBAHHUS,
TEOPETUYECKOTO U
AKCIEPUMEHTATIHLHOTO
HCCJIICOAOBAHUS B
IMOCTaBJIEHHBIX 3aa4ax.

IIpoMeskyTOUHAsI aTTEeCTALUs, 2 CEMECTP

DK3aMeH 3-OI1K-1, Y-OIIK-1, B — Oyenounoe cpeocmeo Ne 1
OIIK-1
3-VKE-1, V-YKE-1, B —
VKE-1

8.2. TunoBbie KOHTPOJIbLHBIC 3a1aHUS WM HHbIC MATEPHAJIbI, HCO0X0IHMBbIE /ISl OLCHKHU
3HAHUI, YMEHUI ¥ HABBIKOB, XapaKTePHU3YIOIIUX 3Tanbl GOpMHPOBAHUS KOMIIeTeH M

@DOH/JT OLIEHOYHBIX CPEJICTB MO JUCIUILIMHE 00ECIIeUnBaeT MPOBEPKY OCBOCHHUS ITIAHUPYEMBIX
pe3yabTaToB 00ydeHUs (KOMIETEHIIMHI U MX UHIUKATOPOB) MOCPEACTBOM MEPONPHUATHI TEeKyIeH 1
IIPOMEKYTOUYHOM aTTECTallMH 110 TUCIUILINHE.

Ouenounsle cpencTBa npuseneHsl B [Ipunoxennn «DoHA OLEHOYHBIX CPEICTBY.

Oyernounoe cpeocmeo Nel
BOTIPOCHI (331aHMUs) K SK3aMEHY, 2 CEMECTp:
1. CocraB atoma. DJeMEHTapHbIE YaCTHUIIbl. XapaKTEPUCTUKA SJIEKTPOHA, MPOTOHA, HEHUTpOHA.
Xumnueckuit smement. M3oronsl. MoHbl. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO y4yeHusi. Macca aTroMoB.
ATtoMHas enuHUIIa Macchl. [loHsITHE KONMYeCTBa BEIIECTBA, MOJIb.
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2. Crpoenue aroma. fnepHas monenb atoMa.  KBaHTOBO-MEXaHMYECKOE ONHCAHUE CTPOCHHUS
atoma. KopryckymsipHO-BOIHOBOM myanu3M. OpouTaib.

3. DeKTpoHHOE cTpocHHME aroma. KBaHToBble umcia N, |, My, Ms. 3HaueHue U PU3HUCCKUIA
CMBICJI. DJIEKTPOHHBIH CJIOH (YPOBEHB). DJIEKTPOHHBIC MTOAYPOBHHU.

4. OnexkrponHas (opmyna. IlpaBuna 3amonHeHust 3MeKTPOHHBIX opOutaneit. [Ipunnun I[laymm.
IIpaBuno I'yaaa. IlepBoe u BTopoe npaBmiia KiedkoBckoro.

S. DONEKTPOHHOE CTPOEHUE AaTOMOB M IEPUOJUMYECKOE HU3MEHEHUE CBOMCTB XUMHYECKHX
anemenToB. [lepuoauueckas cucrema /.M. Menneneesa. S-, p-, d- u f- 3;1eMeHTbI, MX PACHOIOKEHHE
B [IEPUOIMYECKON CHCTEME.

6. IloHuMaHKe NEpUOAMYECKOr0 3aKOHA C MO3ULUN COBPEMEHHBIX INPEIACTABICHUN O CTPOCHUH
aTomMa. 3aKOHOMEPHOCTH HW3MEHEHUs METAJUIMYECKUX M HEMETAJNIMYECKHX CBOMCTB XUMHYECKUX
3JIEMEHTOB B INepuoAax u rpymmnax nepuoauyeckor cuctemsl (I1C). 3akoHOMEPHOCTH B U3MEHEHUH
panuycoB aroMoB 1 HOHOB B I1C.

7. OHeprus HOHU3ALUH, CPOJICTBO K JIEKTPOHY U 3JIEKTPOOTPULATEILHOCTD. 3aKOHOMEPHOCTH UX
W3MEHEHUS y JJIEMEHTOB B IIEPUOJAX U IPYyIIaXx.

8. KoBaneHTHass xumuueckas cBsA3b, €€ XapakTepuCTUKH. OOMEHHBIH M JTOHOPHO-aKLEITOPHBIH
MeXaHU3Mbl 00pPa30BaHUs KOBAJIEHTHOM CBA3H.

9. Mertoa BaJleHTHBIX CBsi3eit (ocHOBHBIC mostoxkeHus ). Kpusas E=f(r) monexyi.

10.  IloHsATHS BaJ€HTHOCTh ATOMOB, BaJICHTHBIE 3JIEKTPOHBI, CTENIEHb OKUCIIEHUS aTOMOB. [IpaBuna

OINpE/ENICHUsI CTETIEHU OKHCIIEHUSI 3JIEMEHTOB. BaJeHTHOCTh aTOMOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUSIX.

11. OCHOBHBIE TUIIBI XUMUYECKON CBSI3U. DJIEKTPOHHAs NPUPOAA XUMUYECKOU CBsI3U. OCHOBHbIE
XapaKTEpUCTUKU XMMHMUYECKOM CBS3M: DHEPIHs CBS3U; JUIMHA CBSI3M; HAIPABIECHHOCTb CBS3U;
HOJIIPHOCTH CBSI3H; HACHIILIAEMOCTD CBSA3H.

12. BopnopoaHas cBsi3b. DHEprusi BOJOPOAHON CBs3U. V3MeHeHue (pu3N4ecKuX CBOMCTB BELIECTB
BCJIE/ICTBHE 00pa30oBaHMs BOJOPOIHBIX cBA3€il. OCOOEHHOCTH CBOMCTB BOJIBI.

13. MexMoneKymsipHble B3aMMOJEHCTBHSI M arperaTHoe COCTOSHUE BelecTB. ['a3oo0pasHoe U
KOHJICHCUPOBAaHHOE COCTOSIHUE BEILECTB.

14.  OcobGenHocTH T1a3000pa3HOro, >KUIAKOTO U TBEPAOrO arperaTHbIX COCTOSHHUI BelecTBa.
CpaBHEHHE CBOHCTB TBEPIOTO KPUCTAJUIMYECKOTO M TBEPJIOTO aMOP(HOTO COCTOSIHUI BEIIECTBA.

15.  Kpucramisl. OCHOBHBIE TUIBI KPUCTANTMYECKUX PEIIETOK: aTOMHasl, MOJIEKYJIsipHAas, HOHHAs U
MeTaynueckast. CBsi3b CTPOEHUS U CBOWCTB KPUCTAJIJIOB.

16.  DnekTpooTpUIATENBHOCTh U OCHOBHBIE THIBI XMMHUYECKOH cBsA3HM. MoHHas cBsizb. OCHOBHBIE
XapaKTEepUCTUKU NOHHOM CBSI3U.

17. HampaBieHHOCTh XMMHMYECKHX CBSI3€H M NMPOCTPAaHCTBEHHOE CTpoeHue Moisiekyn. Konnemnuus
ruOpuaIn3aIu opOuTaNIeH IS onpeeseHus1 KOH(DUTypaluu MOJIEKYI (Ha MpUMepe aToMa yriiepo/a) .
18.  HampaBieHHOCTb XUMHUYECKUX CBSA3€H U MPOCTPAaHCTBEHHOE CTpoeHue MoieKyll. OleHKa yrioB
MeXy CBsI3IMU U (GopMbl Mosiekyil. Meron ['minecnu uig onpenenenus KOHQUIypauuu MOJIEKYI.

19. MexMonekyspHble B3aUMOJEHCTBUSA: OPUEHTAIMOHHOE, WHIYKIIMOHHOE, IHCIIEPCHOHHOE.
DHeprus MeXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUS.

20.  OcHOBHBIE KJacChl HEOPraHWYECKMX BEIIECTB: OKCHU[BI, KHUCJIOTHI, OCHOBaHHsI, COJIH.
KucnotrHo-ocHOBHBIE CBOMCTBA OKCUAOB M THUIPOKCOCOETUHEHUN S M P-3JIEMEHTOB B 3aBUCHMOCTH OT
MIOJIOKEHUSI 2JIEMEHTOB B mnepuoaudeckor cucreme [I.M. MenneneeBa. Cxema Koccensa. Csssp ¢
paarycaMu M CTENEHSIMU OKUCIIEHU. AM(OTEpHbIE COETUHEHUSI.

21.  T'anpBaHMYecKHe AJIeMEHTHI. DiaeMeHT Jlanuamsa-Ako0u. KoHleHTpalnoHHbIe rajJbBaHUYECKUE
anemeHThl. Pacuer DJIC n AG ranpBaHHUYECKUX AJIeMEHTOB. CBHHIIOBBIA aKKyMYJIISTOP.

22. Onexrtpon. JIBoitHOW »snekTpuyeckuil cioil. CTaHZapTHBIE DJIEKTPOJIHBIE IOTEHIUAJIBI.
CraHgapTHBINA BOJIOPOIHBIN SJIEKTPO/I.

23.  CKOpOCTb XHMMHYECKOW peakiuu. 3aKOH JEHCTBHS Macc Ui HEeoOpaTHUMBIX peakluid.
MexaHn3M XHMHUYECKUX IPOILIECCOB. DeMeHTapHas peakuus. MoNeKyIsIpHOCTh PEaKIHH, MOPSI0K
XUMHUYECKON PEaKIHH.

24.  BrwmsiHHE TemIiepaTypbl Ha CKOPOCTh XUMUYecKoil peakiuu. [IpaBuno Bant-I'odda. Dueprus
AaKTUBALIUM. OHEpreTudeckas cxemMa IMPOTEKaHUs XHMMHMUYECKOH peakluu. OHJOTEPMHYECKHE U
IK30TepMHUUECKHE peakiuu. Y paBHeHne Appennyca. Katanus. UarubupoBanue.
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25.  OOparuMble XMMHYECKHE pEaKIMU. 3aKOH JEeHCTBHA Macc Uil OOpaTMMBIX peakLuil.
KoHcTaHnTa paBHOBeCcHs. DHEpreTUYecKas cxema oOpaTUMOi peakiuuu. BiusiHue n3MeHeHHsI BHEITHUX
yCIIOBUHM (KOHLIEHTpALlUM, AABJICHUS, TEMIIEpATypbl. KaTaln3aTopa) Ha IOJOXKEHHUE XUMHYECKOIO
paBHoBecus. [Ipunnun Jle-IllaTense.

26.  IlepBblif 3aKOH TEPMOJUHAMUKH. DHTAIBIUS U BHYTpeHHsS sHeprus. CTaHIapTHBIE YCIOBUS.
CrangapTHas SHTAIBINS 00pa30BaHMS BEIIECTB.
27.  3akoH l'ecca m cienctBus u3 Hero. TeruoBod 3¢deKkT XuMUYecKux peakiuil u ¢a3zoBBIX

nepexonoB. Pacuér temioBbix 3((HeKToB (U3NKO-XMMHUYECKHX IPOLIECCOB U3 CTAHAAPTHBIX TEIUIOT
o0OpazoBaHwUs.

28. Ountponus. TepmoauHamuueckas BEpOATHOCTb. YpaBHEHUE bonbpiMana. OHTpomnus, Kak
GyHKLUs TemIeparypsl, JaBiieHUs, 00béMa, (Pa30BOro COCTOSHMS BELIECTBA, CTPOEHUS MOJEKYI.
M3MeHeHne SHTPOIUH MTPU XUMUYECKHUX U (Da30BBIX MPEBPAIICHUSAX.

29. Oneprusi ['m66ca. YcioBus caMONPOU3BOJIBHOTO MPOTEKAHUS HEOOPATHUMBIX XHWMHYECKHX
nporeccos. BinsgHue remneparypsl.

30. Oneprusi ['m606ca misi oOpaTUMBIX XUMHUYECKHX peakiuuii. CBs3b ¢ KOHCTAHTON PaBHOBECHSI.
VYpasuenue Baut-I'odda.

31.  PacrtBopsl. Kiaccudukamus pactBopoB. Tepmoaumnamuka mporecca pactBopeHus. [lonstue
U/ICTBHOTO PacTBOpA.

32.  CnocoObl BBIpaKEHHSI COCTaBa PAaCTBOPOB: MAacCOBasi M MOJIbHAS JIOJIU; MOJISIpHAS, MOJISUTbHAS U

HOpMasibHasi KOHIEHTpauuu. CBsi3b MEX1y MOJSPHOW KOHLIEHTpalMed U MacCOBOM HOJEH, MEXITy
MOJISUTBHOM M MOJISIpPHOW KOHLIEHTpALUEH.

33.  Ilonarue sKkBHBaJeHT, (PAKTOp HKBUBAJICHTHOCTH, SKBHBAJCHTHOE YHCJIO, SKBHUBAJCHTHAsS
Mmacca, 3aKOH OJKBUBaleHTOB. [IpaBuia ompeneneHus (akropa SKBUBAJEHTHOCTH Ui KHCIOT,
OCHOBAHMMU, OKCHIOB, COJEH, JJISi XMMHUYECKHUX 3JIeMEHTOB. Pacder ¢akxTopa SKBHBAJCHTHOCTH IS
OKcuJIMTENS U BoccTtanoBuTens B OBP.

34.  PacTBOpPBI DJEKTPONUTOB. ONEKTpodMTHYEeCKas auccouuanus. CuiapHble W ciadble
3NeKTpoauThl. KoJaMuecTBeHHBbIE XapaKTEpPUCTHKHM Ipolecca 3JICKTPOJUTHUECKOW TUCCOLMALUU
(creneHp JUCCOLMALIMM, KOHCTaHTa JHCCOLMALMU). 3aBHCUMOCTh IIpoliecca JAUCCOLUALMM  OT
TeMIIepaTyphl.

35. Juccoumanuss Boubel. MoHHOe mpousBeneHue BOABL. BoOJoOpoaHBI M TMIPOKCUIIBHBINA
nokaszarenu. Pacuér BogopoaHoro mnokasarens (pH) pacTBOpoB CHIBHBIX M claOBIX KHUCIOT M
OCHOBaHUM.

36.  3aBHCHMOCTH CTENEHU TUCCOLMAIMU CIA0BIX AIIEKTPOIUTOB OT KOHIEHTPAIMU PACTBOPOB.
3akoH pazdasieHus: OcTBanbaa (BBIBO).
37.  PactBopumocTth BemiecTB. KoaddunumeHnt pacrBopumoctu. MoHHOE paBHOBecue B cHUCTEME

pactBop <> ocanok. [IpomsBeneHue pacTBOpHUMOCTH. MossipHas pacTBOPHUMOCTh. CBS3b MEXITY
MOJIIPHOW PAacTBOPHUMOCTHIO MaJOpacTBOPHUMBIX BEIIECTB U TMPOU3BEICHHEM PACTBOPUMOCTH.
BiustHue mocTOpOHHMX BEMIECTB HA PACTBOPUMOCTD. D (DHEeKT 00I11ero noHa.

38. T'mppomus coneil. CremeHb THApONM3a M KOHCTaHTa Tuaposnsa. Pacuér BogopoaHoro
nokazatesnst (pH) pacTBOPOB TUIPOTU3YIOMIMXCS COJIEH.
39.  OOMeHHBIE peakLMd B pacTBOpax »3JIEKTPOJUTOB (peakiuu ¢ OOpa30BaHUEM OCAIKOB

MaJOpacTBOPUMBIX BEILIECTB, CIA0BIX 3JIEKTPOJUTOB, Ta3oB). HampaBieHue mnpoTekaHus peakuui
oOMeHa Juid ciiydasi, KOrJja OJHOBPEMEHHO CPEH UCXOJHBIX BELIECTB U MPOJYKTOB PEAKIIMU UMEIOTCS
MaJlopacTBOPUMBbIE BEIIECTBA U CIa0bIe 3JIEKTPOIUTHI.

40. OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu (OBP). Knaccudukanus OBP.
MexMoneKkyasipHble, BHYTPUMOJIEKYJSPHbIE  pEaKlIHUH, PpPEeaKkIuu  AUCIPONOPLHMOHUPOBAHUS.
Oxucnurens. BoccraHOBUTEND.

41. KomnmuratuBHbeie CBOMCTBa pacTBOPOB HEANEKTPOIUTOB. 3akoH Payma. dazoas nuarpamma
Boibl. V3MeHeHMe TemmepaTyp 3aMep3aHus M KHIIEHHsS BOJHBIX pacTBOpPOB. SfIBieHHE ocMmoca.
VpaBuenne Bant-I'opda 11 ocmornueckoro maBnenus. M3oTroHmdeckuid k03P PUIIUEHT,
YUUTBIBAIOIIMH MTPOLIECCHI JUCCOLMALMU U ACCOLMALMM YaCTHI] B pacTBOpax.

42.  DKBUBAJEHT BEIECTB B KHCIOTHO-OCHOBHBIX M  OKHCIIHTEIbHO-BOCCTAHOBHUTEIBHBIX
npoueccax. @akTop 3KBUBAJEHTHOCTH. DKBUBAJIEHTHAs Macca. 3aKOH DKBUBAJICHTOB.

16



43.  KommekcHble coeauHeHus. HoMmeHknaTypa KOMIUIEKCHBIX —coenuHeHuid. CTpoeHue,
XUMHYECKas CBA3b. Jlncconuanys KOMITIEKCHBIX COeAMHEHNNH. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX
COCIMHECHU.

44,  JlucriepcHble CUCTEMbl U MX KiacCU(UKalnus (B 3aBUCUMOCTH OT COOTHOLIEHHs arperaTHoro
COCTOSIHUS JUCTIepCcHast (pa3a/mucrepcoHHast cpesia; XapakTepa B3auMOICHCTBHS TUCTIEPCHON (hasbl C
JUCIIEPCUOHHON Cpelloi, CTPYKTYpPHO-MEXaHMYECKMX CBOMCTB). JlucnepcHocTh M rerepoa3HOCTb.
CriocoObI mosTydeHust JUCTIEPCHBIX CHCTEM (METOIbI IUCIEPIUPOBAHUS M KOJACHCAIINH)

45.  KomnouaHble pacTBOpbl Kak YacTHBIM ciydyail aucnepcHbIX cucteM. OCOOEHHOCTH CBOMCTB
KoJouAHbIX cucteM. CTpoeHue Muueil B JIMO(GOOHBIX KOJUIOWAHBIX pacTBOpax (arperart, spo,
rpanyia, muneinna). [Ipasuiio Ilanera — ®@asiHca.

46.  DIEKTpPOKMHETHYECKME  CBOICTBA  KOJUIOMAHBIX  pacTBopoB.  CrTpoeHue  BOHHOro
aneKTpudeckoro cios. lloTeHnuanonpenensomue HoHbl, IPOTUBOMOHBL. DJIEKTPOKMHETHUUYECKUN
(13era-) moreHHMan. OneKTpodope3 U 3JIEKTPOIHAOOCMOC — OOBSICHEHHE MeXaHU3Ma C IO3MLUI
CTPOEHUS MUIIEILIBL.

47.  ArperatMBHas M KHHETHYecKass (CEIUMEHTALMOHHAs) HEYCTOHYMBOCTh KOJUIOMIHBIX
pactBopoB. Koarymanus wu koanmcueHuus. Ilopor koarymsanuu, Koaryiaupyrouiee JIeUCTBUE
3NEKTPONUTOB, pasuio Hlynene — [Mapau.

48. KectkocTh Bobl. MeToasl €€ yCTpaHEHHs.

IIpumepHbIe 3a1a4H, BKJIOYEHHbIE B IK3aMeHALMOHHbIE OHJIeThI

1. 3amaun Ha OCHOBHBIE 3aKOHBI XMMHHU (PACUeT [0 CTEXUOMETPHUH, Fa30BbI€ 3aKOHBI).

2. Haniucanue »1mekTpoHHBIX opmyit anemMeHToB [leproanyueckoi cucteMsl.

3. Onpenenenue KOH(GUTYpALHi MTPOCTEHIIINX MOJIEKYII, ONIPEeTICHUE MOSIPHOCTH CBSI3Ei B
MOJIEKYJIE.

4. 3agauu Ha IPUTOTOBIIEHUE PACTBOPOB (C UCMOJIL30BAHUEM MOHSITHIA MTPOLIEHTHON, MOJIIPHON U
HOPMAaJIbHOW KOHIIEHTpAIUi).

5. 3ajaun Ha BBIUMCIICHHUE TETUIOBBIX 3 (HEKTOB PeaKIIHii.

6. 3aa4uM 110 KUHETHKE PEaKlUii, CBS3aHHbIE C CIOJIb30BAHNEM 3aKOHA JIEWCTBUS Macc, paBuia
Banrt - 'odda.

7. 3ajauM 110 paBHOBECHIO PEAKIIMI (OMpeiesieHue KOHCTaHT PaBHOBECHS, paCYeT PaBHOBECHBIX
KoHIeHTpauuii). Cmemmenue papHoBecus. [Tpunnun Jle-Illarense.

8. Hamncanue peakuuii ruipoiu3a u onpeeseHue Cpeibl pacTBopa.

9. Hanucanue OKUCIUTEIBHO - BOCCTAHOBUTENIBHBIX PEAKIUMI 110 METOY MOJIypEaKIIUH.

10. Hanncanue ¢popMyIibl MULIEKILITBI

Tunossle 3a7a4u 1J14 3a4eTa
1.Hammucates cxemy rugponusa u onpeaenuts pH 0,1M pactBopa K3POs, ecnu nsBectHo, uto
1) ruaposnn3 mpoTekaeT Mo MepBOM CTYNEHH; 2) KOHCTaHThl JUCCOLMALUU opTohocGopHOH
KHCIIOTHI MO TIEPBOH, BTOpOil M TpeTheil CTymeHAM COOTBETCTBEHHO paBHBI K,=7,9(1107%;
Kp=1*10"; K;3=4,5*1072,
2.Paccuutars PH 2 %-noro pactBopa NaNOz (mimoTHOCTS pactBopa 1,02 r/mi).
3. Hanucarp cxemy runponusa KF. Beruucnuth koncranty rugponusza KF. Onpenenuth
cTeneHb rUApoNKM3a 9Toi cou B 0,01M pactsope u pH pactsopa, eciu K,(HF) = 6,6(110™.
4. lnst pactBopenus 1,16 T PbJ, morpebosanocs 2 1 Boasl. Haiitu [1P Pbls.
5.PactBopuMocTh KapOoHata cepebpa Ag2COs B Boge npu 25°C pasna 1,16 MxMomns/1. OnpenenuTs
MIPOM3BEIEHNE PAaCTBOPUMOCTH 3TOH COJIM B BOJE.
6.BBISICHUTB, MOXHO JM NOJHOCTBbIO pacTBoputh 7 T ZnN(OH)2 B 1 1 BOABl NpH KOMHATHOMN
TEeMIEepaType, €CId H3BECTHO, YTO IPOU3BEIEHHE PACTBOPUMOCTU THUIPOKCHUIA LIMHKA MPH ATOU
Temneparype pasno 1107, Usmenennem 06béMa pacTsopa 1pu pactoperun Zn(OH), npene6peys.
7.0npenenuts crenenp aucconuanuu ykcycHo kucioTel (CH3COOH) B 0,1M pactBope,
ecu koHcTanTa aucconuanun CH3COOH pasua 1,8*107°.
8.Cpasauth pH 1M pactBopoB ykcycHo# kucnotsl (CH3COOH) u consnoit kucnorst (HCI).
K;(CH3COOH)= 1,8*%107°, PaccunTarh CTeleHb JUCCOMHUAIMH YKCYCHOM KUCIOTHI.
9. Kakyro Maccy ruipoKkCuia HaTpusi HEOOXOIMMO PacTBOPUTH B 3 11 BOJbI, 4T00bI pH momyueHHoro
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pacTBopa crajn paBeH 11?7
10. Koncranra mecroiikoctn mona [Ag(CN)2]” coctapmser 1,4 - 102°. BEaucanTh KOHIEHTPAIMIO
noHoB cepedbpa B 0,05M pactBope K[Ag(CN)2], conepxkamiem, kpome toro, 0,01 monst KCN B mutpe
pacTBopa.
11. Koncranra Hecroiikoctu nona [Cd(CN)4]* cocrasnser 7,8 - 1078, Brrumcnuth KOHIIEHTpALHIO
nonoB kammus B 0,1 M- pactBope K2[Cd(CN)s], comepxkamem B u3ositke 0,1 monss KCN B mutpe
pacTBopa.
12.Bo CKONBKO pa3 yMEHBIIUTCS CKOpocTh peakiuu 2A(r)+B(r)«»C(r) mnpu yMeHbIICHUH
MaplUUaIbHOTO JAaBJICHUS BCEX BEUIECTB B CHUCTEME B TpU pa3a U OJHOBPEMEHHOM IOHMKEHUU
Temmnepatyps cuctems! Ha 30°C? TemneparypHbiii K03)GHIMEHT CKOPOCTH PeaKIuH - 2.
13.Beruncnure TemnepaTypHblii KOA(Q(HUIIUESHT U SHEPTHI0 aKTHBAIMA XWMHUYECKOW pEaKIuH, €CIIH
KOHCTAaHTa CKOPOCTH 3Toii peakruu rpu 120°C papna 5,88*10, a mpu 170°C pasna 6,7*1072.
14. Bo CKOIBKO pa3 YBEIMUMTCS CKOPOCTh peakimu, mpotekaromiei npu 298°K, eciu B pesynbraTe
UCTIOJIb30BAaHUS KaTaJM3aTopa yIalloCh YMEHBIIUT YHEPTUI0 akTHBanuu Ha 4 k/[x/mMonb?
15.MetonoM monypeakiuii coctaBuTh ypaBHeHMe OBP, yka3zaTh OKHCIMTEIb M BOCCTAHOBUTEIIb.
Paccuurare DJIC, snepruto ['ub0ca, caenaTh BBIBOA O HANPABICHWH NPOTEKAHUS MPHU CTAHAAPTHBIX
YCIIOBUSAX XUMUYECKOU PEaKIU
HoS+ KMnO4+H2SO4> S|+ Mn SO4+.. ..
16. Meronom mnonypeakiuii cocraButh ypaBHeHue OBP, ykazaTh OKHCIHTENIb U BOCCTAHOBHUTEIb.
Paccuurare DJIC, snepruro ['ub0ca, caenaTh BBIBOA O HANPABICHWU NPOTEKAHUS MPH CTAHAAPTHBIX
YCIIOBUSAX XUMUYECKOU PeaKIuu
Al + NaOH + H20 < Nas[A1(OH)e] + Hz
17.  Meronom monypeakuuii — coctaBuTh  ypaBHeHue OBP, ykasare  okuciautens U
BoccraHoButenb.Paccunrare 3/1C, snepruro 'ub0ca, cienars BEIBOJ] O HANPABICHUH MPOTEKAHUS TIPU
CTaHJAPTHBIX YCIOBUSAX XUMUYECKOU peaKiuu
KJ+K2Cr207+H2S04 «<»Jo+Cr*+. ..
18. Boluncnute u3MeHeHue sHepruu ['ub0ca B peakuuu auMepusanuu auokcuaa azota 2NOz(r) [
N204(r) mpu cranmaptHOil Temmeparype. Crnenath BBIBOA O HAIpaBICHUW INPOTEKAaHUS IpoIecca,
OTIpeIeNIUTh KOHCTAHTY PABHOBECHS PEaKLIUU JUMEPU3ALIUU.
19.Kakoe xosnnuecTBo Teruia BbienuTces npu cropanuu 8 r CHanpu P=1 atm u T=25°C.
20. IIpu Hekotopoil Temmeparype paBHoBecue B cucteme 2NOz <> 2NO+0O: ycTaHOBMIOCH NpHU
koHueHtpanusax [NOJ]=0.4 wmomps/n, [NO2]=0.2 wmonws/n, [O2]=0.1 ™onw/n. HailiTu KOHCTaHTY
paBHOBECHs] M HCXOAHYIO KoHLeHTparuio NO2z, ecnu HMCXOJHas KOHIEHTpalus KHUCIOpOAa paBHA
Hymo. Kakue ycnoBus OyayT crocoOCTBOBaTh CMEILIEHUIO PaBHOBECHS B CTOpPOHY oOpa3zoBaHus NO,
€CIIU MpsMasi peakiys SHA0TepMUYECKas.
23. B kakyto cropony npotekaer peakuus Nogy +3Haw <»2NH3) B cranmaptabix ycnoBusix? Yemy
paBHA KOHCTAHTa paBHOBECHsI JaHHOM peakiun?
23. CocraButh (HOpMYIJIBI MHIICIT 00pa30BaHHBIX a) Mo0aBiIeHHEM (IO KarlisiM) pacTBOpa XJIOpUIA
oapus (BaCl2) k pactBopy cynbdara Hatpust (Na2SOs), HaxomsmeMycsi B U30bITKe; a) 100aBICHUEM
(o xarutsiM) pactBopa cyibhara Hatpus NaxSOas k pactBopy xiopuaa 6apus (BaClz), naxoasimemycs
B U30bITKe. OOBSICHUTH pa3IMyKe B 3HAKaX 3apsA0B I'PaHyll.

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

Bapmuanr 1

1. Kaxue u3 nepedncieHHbIX BEIIECTB SABJISIOTCS THAPOKCUAAMU?
1) HCI; 2) Fe(OH)s; 3) MnO2; 4) MgOHNO:3.
Kakue kucinoTsl MOryT 00pa3oBbIBaTh KUCIIbIE CONU?
1) HCI; 2) HCIO; 3) H3POg4; 4) HNOa.
OCHOBHBIE COJIH — 3TO
1) NpOyKTHI HETIOJITHOTO 3aMEIIEHHsI THPOKCOTPYIIIT OCHOBAaHUSI Ha KHCIIOTHBIE OCTATKU;
2) MPOAYKTHI HEMOJIHOTO 3aMEIICHHUS] AaTOMOB BOJIOPO/Ia MHOTOOCHOBHBIX KHCJIOT aTOMaMU METaJlIa;
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3) IPOIYKTHI MOJIHOTO 3aMEIICHUSI aTOMOB BOJIOPO/Ia B KUCIIOTE aTOMaMH METaJLIa;
4) NpoyKTHI OJHOTO 3aMEILIEHHUsI THIPOKCOTPYII OCHOBAHMS KUCIIOTHBIMU OCTaTKaMHU.
NaHSOs3 siBnsietcs:
1) ocHOBaHUEM; 2) cpeaHel COJbiO; 3) KMCIION COJIbIO; 4) KHCIIOTOM.
(CoOH)2S04 siBisteTes:
1) ocHOBaHUMEM; 2) cpeHel CoJbIo; 3) KHCIION COJIbIO; 4) OCHOBHOM COJIBIO.
Kucnbie conmu MOTYT OBITH TIOTYYEHBI:
1) ocHoBanue + Kuca0Ta (M30BITOK); 2) KHCIOTa + OCHOBaHKE (M30BITOK); 3) KMC/Iast COJIb + IEI0Yb.
MonnsipHasi KOHLIEHTpaLUs ONpeaensercs no Gpopmysne:
1) Cuw=v/V;2) Cy=V /v;3)Cy=n/V,; 4) Cu=n/v.
[IponieHTHAs KOHIIEHTpAIHs () IPEACTABIISIET COOOM:
1) (D:mBemeCTBa/ mBOI[LI ; 2) (D:mBemeCTBa / mpaCTBOpa;
3) (D:mso/:u,l/ Mzewecrsa -
3aBUCUMOCTh CKOPOCTH XUMHYECKON PEeaKIUU OT KOHIIEHTPALIUU OIPEACIIeTCS:
1) 3aKOHOM 3KBHBAJICHTOB; 2) 3aKOHOM JICHCTBYIOITUX Macc; 3) mpaBuioMm Bant-I'odda.
B cootBercTBum ¢ nmpaBunoM Bant-I'odpda, ¢ poctom TemnepaTypsl CKOPOCTh pEaKIiu
1) Bo3pacraert; 2) yMeHbIIAeTCs; 3) HE H3MCHSETCS.
OnuH Katanu3aTtop CHUXaeT sHepruro aktuBaumu Ha 4 kx/x, apyroii — na 10 x/x. Kaxoit
s dexTuBHEE?
1)1;2)2.
[Tpouecc nucconuanuy CEPHOM KUCIOTHI OMUCHIBACTCS YPABHEHHEM:
1) H2SOs < 2H* + SO4%; 2) HoSOs — 2H' + SO42
KoHcTaHnTa quccouuanu yKCYCHOM KHCIOTHI BBIPAXKaeTcs COOTHOIICHUEM:
1) K=[CH3COO]-[H*] / [CH3COOH];
2) K=[CH3COOH] / [CH3COO]-[H'];
3) K=[CH3COO"] / [CH3COOH]-[H].
Kakue 13 nepeurcieHHbIX KUCIOT SIBISIFOTCS CHIIbHBIMU?
1) HCI; 2) H2SOs; 3) H3PO4; 4) CH3COOH.
Kakue 13 nepeuncieHHbIX OCHOBAHUI SIBISIOTCS] CUITbHBIMU?
1) AI(OH)3; 2) NaOH; 3) NH4OH; 4) Ba(OH),.
B kucnoii cpene pH nmeer 3nauenue:
1)< 7;2)>7,;3)=T.
Bonoponasslii mokasaress 3To:
1) pH=-Ig[H"]; 2) pH=-In[H"]; 3) pH=-Ig[OH].
I'mapoKCUIIbHBIN MTOKA3aTeNb 3TO:
1) pOH=-Ig[H"]; 2) pH=-In[H"]; 3) pOH=-Ig[OH].
Crenenp qucconuanuu (o) As ciabbIX JIEKTPOIUTOB paBHa:
a=1;2)a>1;3)a<l.
[Tpu yBenMueHNHN KOHIIEHTPAINK YKCYCHOM KUCIOTH B 100 pa3 cTeneHb AUCCONMAINN
1) yBenuuures B10 pa3; 2) ymensimntes B 10 pa3; 3) yBenuuutcs B100 pas; 4) ymensimures B 100 pas.
pH pactBopa pasen 3. Konuentpanus nonos OH™ B aToM pacTBope paBHa:
1) 11 M; 2) 103 M; 3) 3M; 4) 101M.
KoncTanTa qucconuanuy BoJbl ONPEaeNseTcs ypaBHEHUEM:
K=[H"]-[H20]/[OH]; 2) K= [H*]-.[OH] / [H20]; 3) K= [H20]/ [H*]-[OH].
Cxonpko M 0,1M pactBopa kucinoTsl norpedyercs st Heitpamuzanuu 10 mi 0,05 M pactBopa
NaOH?
1) 10 mut; 2) 20 mut; 3) Smit; 4) 25w
50 r Na2SO4 nobasmiu x 500 r Bozbl. MaccoBast 107151 MOJIYYMBIIETOCs pacTBOpa paBHa:
1) 0,1; 2) 0,09; 3) 0,5; 4) 0,15.
B 400 r pactBopa conepxurcs 40 r KCl. MaccoBas gosnst pactBopa paBHa:
9%,; 2) 10%; 3) 4%); 4) 12%.
3aKoH JIeHCTBYIOIMX Mace A peakiun A+B — C+D:
1) Ke=[A}-[B)/ [C[D; 2) v=k [A}-[B];
3) v=k -[C]-[D]; 4) K~=[C]-[D} [A]-[B]. .



Ipu yBenudenuu Temmnepatypsl Ha 20° C ckopocTh peaki Bbipocia B 9 pas. TemmepaTypHblit
K03 puIMEeHT paBeH:

1) 4,5; 2) 3; 3) 2;4) 0,5.

Kak W3MEHHTCS CKOPOCTh PEAaKIMM NpU CHIKEeHHMHM TemmepaTypsl Ha 20° C? TemmepaTypHsblit
KO3 pHULIKEHT paBeH 2:

1) yBenuumTcs B 2 pasa; 2) yMEHbIIHUTCS B 4 pa3a; 3) YMEHBIIUTCS B 2 pa3a.

Kak u3MeHuTcs ckopoctb xumudeckoi peakuuu A + 2B — C, ecnu KOHLEHTpalMio BemiectBa B
YBEJIMYUTH B 2 paza’?

1) yBenmuuTcs B 2 pa3a; 2) yMEHbIIUTCS B 2 pa3a; 3) He U3MEHUTCS;, 4) yBEIIMUUTCSA B 4 pasa.
VBenuuenue nasienus B cucreme 2CO + Oz < 2C0O2 cmecTuT paBHOBECHE

1) BpaBo; 2) BiIeBO; 3) HE CMECTUT

Oyenounoe cpeocmeo Ne 3.1
Konmponvnasn paboma no meme: «OCHOGHbIE NOHAMUA 8 XUMUUY, «(XUMUYECKAA KUHEMUKA»

TUIIOBBIE 3aJJaHus - 0Opa3el;
1. Hanumure ypaBHeHue nosrydeHust HepactBopumoro ocHoBanusi  Cu(OH): |.
2. Kak nokazate ampotepHocts Zn(OH)2 |. [IpuBectu ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIUM.
3.Hanummre ypaBHEHUS PEAKIIHA, ITPH TOMOIIU KOTOPBIX MOXKHO OCYIIIECTBHUTH CJICIYIOIIHE
MpeBpaICHHUS:
MgCl> — MgSO4 — Mg (OH) 2 — MgO — MgCl..
4. BoIpa3uTh B IPOIEHTaX KOHIIEHTPAIIMIO pacTBOpa, coaeprxkaiiero B 250 r Boab! 50 T TIIIOKO3BI.
5. Cxonbko rpammoB CuSOg conepsxkutces B 10 mut 0,2 M pactBopa?
6. PactBop H2SO4 comepxut 49 r H2SO4 B 1 nutpe. PaccunTtaTh MOJISIPHOCTH 3TOTO pacTBOpA.
7. HaiiTh  MOJSIPHOCTB U HOpMaIbHOCTD 15 % - pactBopa H2SOs (rutoTHOCTH pactBopa 1,1 r/mi).
8. Kakoit o6bem 6,0 M pactBopa HC1 Hano B34Th A npurotosieHus 25 mia 2,5 H pactBopa HC1?

Oyenounoe cpedcmeo Ne 3.2
Konmponvnaa paboma no memam: «Xumuueckana Kunemukayn, «Xumuueckoe pagnosecuey.

TUTIOBBIE 33JJaHUs (BOIIPOCHI) - 0Opa3ell:
1.B cucreme CO + Cl2 — COCl. xonuentpamuio CO yemuuwnmu ot 0,03 mo 0,12 monsp/m, a
koHuentpanuto Clz - ot 0,02 7o 0,06 moinb/11. Bo ckoIbKO pa3 BO3pocia CKOPOCTh MPSIMOM peaKIiu?
2. [Tpu 20°C peakuus mpoTeKaeT 3a 2 MHUHYTHL. 3a CKOJBKO BpeMEHHU OYIeT MpOTeKaTh dTa peakius: a)
npu 50°C, 6) npu 0°C? TemnepaTypHbiii KOAPGUIUEHT CKOPOCTH PEAKIIMH paBeH 2.
3. Bo ckonbko pa3 yBemMYHTCS CKOPOCTh peakiuu, mporekaromei npu 298 K, ecam B pesynbrare
WCIIOJIH30BAHUS KaTaIM3aTopa y1ajloCh YMEHBIIUTH YHEPTHIO aKTHBAIMU Ha 4 KJ[>k/MOb?
4. Bo CKOIBKO pa3 YMEHBIIUTCS CKOPOCTh XuMHueckoil peakumu 2A(r) + B(r) — 2C(r) mpu
YMCHBIIICHUH JIaBJICHHS BCEX BEIIECTB B CHCTEME B 3 pa3a U OJHOBPEMEHHOM TOHMKCHHUH TEMITEPaTyPhI
cuctembl Ha 30°C? TemneparypHblil KO3()PUIMEHT PeaKIH Y paBeH 2.
5. Jlns cucrembl COm+H20r«>COxrytH2ry  [COJo=[H20]0=0.03 wmomns/1, [CO2]o=[H2]0=0.
PaccunTath KOHCTaHTY paBHOBECHS, €CIM PaBHOBECHAsl KOHIICHTpamus yriekucioro rasa pasHa (.01
monb/1. Kakue ycnoBus OyayT crmocoOCTBOBaTH CMEIIEHHIO paBHOBECHs B CTOpoHY oOpaszoBanus CO,
€CJIM TIpsIMasi peakius YHIOTEPMHUUYCSCKAs?

Oyenounoe cpeocmeo Ne 3.3

Konumponvnasa paoboma no meme: «Pacmeopuor».
TUTIOBBIC 33aJaHUs (BOIIPOCHI) - 00Opa3ell:

1. Ucxons u3 npousBenenus pacrsopumoctd CaCOs, Haiitn Maccy CaCOs, conepxkantyro B 100mi ero
HACBILIIEHHOT'O PacTBOpA.
2. Tpoussenenune pactBopuMocTd AgBr pasno 4,0%10%. Beramciurs koHientpamuio noHoB Ag' B
HAaCBHIIIEHHOM pacTtBope AgBr.
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3. Paccuurats pH 0,001 M pactBopa NH4ClI.

4. HammcaTh B MOJICKYJIIPHOM M MOJICKYJISIPHO-UOHHOM (hOpMe YpaBHEHUS PEAKIIHI:

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

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

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

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

Oyenounoe cpedocmeo Ne 3.4
Koumponvnasa paooma 4 no meme: «Okucaumenbno-eoccmanosumelibiule npoyeccoly, «l'uoponusy.
TUTIOBBIC 33JJaHUsl (BOIIPOCHI) - 0Opa3ell:

KonTtpoannas padora 1.
Omnpenennre CTEIEHN OKUCICHHS JIEMEHTOB B CIEIYIOIINX BEIIECTBaX M HOHAX:
IlepmaHTaHAT KaIHs, CEPOBOIOPO, MEPOKCHI BOIOPOAa, OpoMHAas BOAA, HUTPHUT KaJIHs.
NOg, 5042', Cl’2042', MnO42', BrOs .
2. IlpuBectu mpuMepsl (HE MEHEE MSATH) BEIIECTB, KOTOPHIC: a) MOTYT OBITh TOJILKO OKHCIUTEISAMU; 0) TOJIBKO
BOCCTAHOBHUTEIISIMH; B) H OKACITUTEIISIMU B BOCCTAHOBUTEIISIMH.
3. Ioap3ysick METOAOM IOypeaKIuid, MoaoopaTh KOIPOUIMEHTH B YPaBHEHUAX CIEIYIOIINX OKHUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKLINIA, TPOTEKAIOIIMX B BOJHBIX PACTBOPaXx:
KJ + KNO; +H2S04 — Jo2 + NO+...
NaNO, + KMnO4 +H20 — NaNOs + ...

4. Paccuurars pH 0,01 M pactsopa dropuna narpus (K (HF)=10"%).
5. Hanmecats ypaBHeHHS THIPOJIH3a coel: kapOboHara Hatpus, xiopuaa menu (1I).

Oyenounoe cpeocmeo Ne 3.5
Koumponvnas paboma no meme: «Xumuueckas mepmoouHamMuKa».
Konrtpoabnas padora 1.

Boeruanciaute AH%gs peakimii u (a3oBbIX MEPEeX0I0B, BOCIOJIb30BABIIMCH CIIPABOYHBIMU JAaHHBIMH O AH°fpog
BEIIECTB.
2Mg(tB) + COx(T) = 2MgO(TB) + C(Tp)
CHa(r) + 202(1) = CO2(T) + 2H20 (1)
2. BBIYHCIHUTH KOJTMYECTBO TEIIOTHI, KOTOPOE MOTpedyeTcst it pa3noxenus 10 kr kapOoHaTa HATpUs
Na,COs(tB) = Na,O(tB) + COx(r),
€CJIM U3BECTHO, YTO
Na,COs(1B) + SiO2(TB) = Na,SiOs(tB) + CO2(1), AH°=81,04 x/Ix,
Na,O(tB) + SiO,(tB) = NazSiOs(1B), AH®=-234,17 x]JIk.
3.He mpou3Bo/is BEIMUCICHNH, YCTAHOBUTH 3HAK AS® CIIeyFOIINX ITPOIIECCOB:
2NH3(r) — Na(r) + 3Ha(T)
COy(tB) = CO2(T)
4. MOXHO ¥ TOJIYYHUTh MPU CTAaHAAPTHBIX YCIOBHAX IEepoKcH[ Bogopona mo peaknuu 2H>O(x) + O(r) =
2H202(x)?
5. B kxakoM u3 cleayromux ciiydaeB BO3MOXKHO MPOTEKAHWE PEaKIIUU IPH JIFOOBIX Temmeparypax: a). AH< 0,
AS>0; 0). AH< 0, AS< 0; B). AH > 0, AS > 0?
6.Paccunrats 3Hepruro ['mb0ca u onpenennTs Hanpasienue nporekanus peakius CO + Cl, = COC12 npu 700

K u3 cTanzapTHOTrO COCTOSIHYS, €CITM KOHCTAHTAa PABHOBECHs peakiuu pasHa 1,0685 - 107,

Oyenounoe cpeocmeo Ne 3.6
Konumponvnaa paboma no meme: «Komnnekcusie coeounenusny.

1. I[J'ISI JaHHOT'O KOMIIJICKCHOT'O COCIMHCHUA
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1) onpenenuTh CTPYKTYpY (KOMITJIEKCHBIN MOH, JIUTaH Ibl, BHEIIHIOO chepy);

2) onpeesIuTh TUIIBI XMMUYECKOH CBSI3M MEX/y aTOMaMH M 4YacTUL[AMU;

3) HanucaTb YypaBHEHHs IIEPBUYHOM aAMcconuanuu; 4) HanucaTb YypaBHEHUE BTOPUYHOMN
JUCCOLMALMY; 5) HamucaTh BbIp@XXEHHUE JJII KOHCTAHThl PABHOBECHsS BTOPUYHOHN AuccoLUalnuu

(Kn); 6) natb panroHnanbHOe Ha3BaHUeE. (2)

Ne ®opmyJiia KOMIJIEKCHOTO COEUHEHUS
BapHaHTa
1 [Ag(NHs)2 ]C1
2 K[Ag(CN): ]

2. 1). 3anucarh ypaBHEHHE peakiuu 00pa30BaHUs KOMIUIEKCHOT'O HOHA B MOHHO-MOJIEKYJIIPHOM BHJIE,
UCTIONB3Ysl MPUOJIMKEHHOE MPABHIIO ONpEACTICHHUS KOOPAMHAIMOHHOTO 4Hcia. JlaTh pannoHaIbHOE
Ha3BaHHUE KOMIUJIEKCHOMY HOHY.

Ne VpaBHEHME PEaKIIUH TIOTYYEHUS KOMITIEKCHOTO
HOHA
BapHMaHTA
1 Be’*+OH —
2 Zn**+0OH"

2.2). JlaHHOE KOMILJIEKCHOE COCIMHEHHWE, 3allCaHHOE B HECTaHAApTHOW (opme, TPEICTaBUTHh B
CTaHAapTHOH ¢dopMe, HCMONb3ys YKa3aHHOE KOOPAMHALMOHHOE uucio. Omucarb €ro CTPYKTYpy
(koMILIeKc000pa30BaTeb, JIUraH bl U T.J.), 1aTh PallMOHAJILHOE HAa3BaHUE.

Ne KommiekcHoe K4 [Ipumevanue
COEJIMHEHHE
1 KPt(NH3)C1s 6
2 PdC12(NHz)3 4

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

Ne BapuanTa HcxonHble BemecTna
(BTOpOE UCXOJHOE BEUIECTBO B KY
M30BITKE)
1 Cr(OH)3| + NaOH — 6
2 AgBr| + Na>S>03 — 2

4. CocTaBUTh YpaBHEHUS peakiiii o0OMeHa B HOHHO-MOJIEKYJIIPHOM U MOJIEKYJISIPHOM BH/IE.
Hcnone3ys cnpaBounsie 3HaueHust Ku u [Ip, onpenennuts HanpaBieHUe peakliud Wik 00pa3oBaHue

MaJIopacTBOPUMOTro BemnecTsa ().

Ne HcxonHble BenecTna IIpumeyanue
1 [Ag(NHz)2]C1+ NiC1> 3ameHa Ip, =108
KOMILIIEKCO0Opa3oBaTe K = 10°
s 1 00pa3oBaHUe OCajiKa Ko=107
2 K3[Cu(CN)4] + 3ameHa Ku =10%
Hg(NO3)2 KOMIUIEKCO0OpazoBaTe Kip=101
s

5. 1. KoncranTa Hecroiikoctn uoHa [CA(CN)s]* cocrapnser 7,8 - 1078, Brrumcnnts KoHIEHTpaIMIO
noHoB kaamusi B 0,1 M- pactBope K2[Cd(CN)a], conepxamem B u30bitke 0,1 monst KCN B nutpe

pacTBopa.
2. KoncranTa Hecroiikoctn noHa [Ag(CN)2]" cocraBnser 1,4 - 10°. BeraucimuTs KOHIEHTPAIHMIO

noHoB cepedpa B 0,05 M- pactBope K[Ag(CN)2], conepxkarmiem, kpome Toro, 0,01 mons KCN B utpe
pacTBopa.
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Oyenounoe cpeocmeo Ne 3.7
Konmponvnaa paboma no meme: «In1eKmpoHHoe cmpoenue amoma.

Kontpoannasi padora Nel
1)Hanmcats snexTpoHHbie (opMyIbl aTOMOB ¢ 3apsaamu sinep 30, 35, 81.J11st mocinegHero 3MeKTpoHa STHX
aTOMOB yKa3aTh 3HAUCHHS BCEX KBAHTOBBIX YHCEIL.
2) K xakoMy Tury 35eMeHToB (s, p, d, f) oHn oTHOCSTCA?
3)Omnmcarh BX MOJIOKEHHUE B IEPHOTHIECKON CUCTEME SJICMEHTOB.
4)IIpuBecTr MPUMEPHI AIEKTPOHHBIX aHAJIOTOB STUX AIIEMEHTOB.

5)CTpyKTypa BaJEHTHOTO JIEKTPOHHOTO CJIOS aTOMa JJIEMEHTa BhIpaxkaeTcs GopMyJoii: a)5s25p?;
0) 3d°4s!, B) 6s%4f*. Onpenenuts NOPAIKOBEINA HOMED U HA3BaHHUE JIEMEHTA.
6)Kakue BaJIeHTHOCTH M OCHOBHOM U BO30YXIE€HHOM COCTOSIHUH BO3MO>KHBI VISl 3JIEMEHTOB C TIOPSIKOBBIMU

HOMEpaMHU 5, 16 u ONpE€ACTIUTD BBICIIYIO 1 HU3IIYIO CTCTICHNU OKUCIICHUA JISA OTUX 3JIEMEHTOB.

Oyenournoe cpedcmaso Ne 4
3awuma nabopamopuvix padom
THUITOBBIE 3aJ1aHus (BOIIPOCHI) - 0Opaserl:

Bonpocel 1 TpedoBaHus K 3amuTe JA00OPATOPHOI PadOThbI:

OcHOBHbBIE KJIACCHI HCOPraHuveCKUuX BCIIECCTB:

1. Oxcunbl — onpezieneHne, KiaccupuKaiys, mojJydeHne, XMuMHueckue cBoiictea. O0s3aTebHO
HPUBOJUTH TIPUMEPBI.

2. Kucnorsl — onpenenenue, knaccudukanus, morydeHre, XaMu4eckre cBoicTBa. O0s3aTenpHO
HPUBOJUTH TIPUMEPBI.

3. OcHoBaHUs — onpeieNieHne, KI1acCupUKaIHsI, TOTyIeHNEe, XAMHUECKHE CBOICTBA.
O06s13aTenbHO NPUBOIUTH IPUMEPBI.

4. Comnu — ompenenenue, kiaccuukanus, MojrydeHne, XuMu4eckrue cBoicTa. O0s3aTenbHO
HPUBOJUTH TIPUMEPBI.

S. OdopmiieHne oTyeTa U COCTAaBIICHUE BHIBOJIOB.

XuMuueckasi KHHEeTHKA:

OrmpezienieHne CKOPOCTH XMMHUECKOW peaKIli.
['oMoOreHHsIe U TeTEpOreHHbIE PEAKLUH.
HpOCTBIG U CJIIOKHBIC peaKHI/II/I.

3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIUHN OT TEMIIEPATYPHI.

[IpaBuiio Baut-T'odda. Temneparypublii K03pPHUIHEHT.

VYpaBHeHue AppeHuyca. DHEprus aKTUBALMUA. AKTHBUPOBAHHBIM KOMILIEKC.
OHepreTuyeckas 1uarpaMMa XMMHUYECKON peaklinu.

Karanus. Katanusarop. Mexanusm katanusa.

© oo N Ok bR

OdopmiieHne oTyeTa U COCTaBIIEHHUE BHIBOJIOB.

O0BbeMHBII XUMHYECKHIT AaHAJIN3:
1. MaccoBas 10151, MOJISIpHAsi KOHIEHTPaLHS.

2. Pemenue 3a1a4y Ha pacueT MaccoBO J10JIM, MOJIIPHON KOHIIEHTPAIlUU PaCTBOPOB.
3. Paz6aBnenue pactBopos. Pemenue 3a1a4.

Bopopoansblii noka3areJib:

1. DIEKTPONUT. DIEKTPOIUTHUECKAS JUCCOLIHAIIHS.

2 CnaOpble 1 cUIIbHBIC DIIEKTPOIUTHL. [IpuMepsi.

3. CreneHb M KOHCTAHTa JUCCOIIHAIIMH.

4 Juccounanus KuciaoT, OCHOBaHUM, conei. [Ipumepsl.
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5. 3akoH pazbasienust OcBanbia.

6. HNonnoe npousBeaeHue BOAbIL.

7. pH, pOH.

8. Pacuer pH pacTBOpOB CHIIBHBIX U CJIA0BIX KUCIOT U OCHOBaHU.
9. OdopmienHne oT4eTa U COCTaBJICHHUE BHIBOJIOB.

Peakiium nOHHOTO 0OMeHa:

1. Harnmcanue peakiuii HOHHOTO OOMeHa.

2. Pemenue 3amgau na 1P 1 pactBOpuMOCTb.

3. Odopmienne oT4yeTa U COCTaBJICHHUE BBIBOJIOB.

I'mapoJu3 coJeii:

1. YMeTh nucarh ypaBHEHUs TUAPOIN3a Pa3IUYHbIX COJIEH.
2. PaccuuteiBaTh pH pacTBOpoB COJIEH.

3. [TucaTte ypaBHEHUS TUAPOJIM3a MHOTOOCHOBHBIX COJIEH.
4. Odopmienne oT4yeTa U COCTaBJICHHUE BBIBOJIOB.

OKHCJINTEIbHO- BOCCTAHOBUTEIbHbIE Pe€aKuuu:

1. Kaxkue PCaKMU HA3BIBAOTCA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIMHU.

2. OxucnuTenb, BOCCTAHOBUTEb.

3. YMeThb paccTaBisATh K03()(OUIUEHTH METOJOM HOHHO-3JIEKTPOHHOTO OajaHca. YMeTh
paccuMThIBaTh 3¢ U u3MeHenue ['mboea.

4. OdopmieHre oT49eTa U COCTaBICHHUE BBHIBOJIOB.

XumMuyeckas TEPMOAUHAMHUKA

1. TepmoauHamMuueckas cuctema. THUIIbI CUCTEM.
2. Tepmonunamuyeckue mapameTpsbl, pyHkuun. OYHKIMHA COCTOSHUS
3. Tepmonunamuyeckuit mporecc. OOpaTUMBbIii, HeOOpaTUMBIH Mporiecc. PaBHOBECHBIH,

HepaBHOBECHBIN nporecc. CaMonpou3BOJIbHBIN MpoLece.

BHyTpenHss sHeprus.

Pa6ora, Temnora.

[IepBblil 3aKOH TEPMOAMHAMUKH.

OHTaIbIHS.

3axoH ['ecca. CnenctBus u3 3akoHa ['ecca. Teriota oOpazoBanus. Temnora cropanust.
3aauy Ha pacyeT TEIIOBBIX 3PPEKTOB XUMUYECKUX PEaKIUH.

10. OdopmiieHne oTyeTa U COCTaBIICHNUE BHIBOJIOB.

©ooNo Ok

OCHOBBI 3/1eKTPOXUMHUH

1. Onextpon. JIBoiHOHN »snektpuueckuili cinoi. CraHgapTHBIE 3JIEKTPOJIHBIE MOTEHIUAJIBI.
CraHapTHBII BOJOPOIHBIN TOTEHIMAI.

2. TaspBaHmueckue dieMeHTHL. JnemeHT Jlanmans-SAkoou. KoHIEHTpanMOHHBIE TalbBAHHYECKHE
JJIEMEHTBI.

3. Pacuer DJIC u A G ranpBaHUYCCKUX JICMEHTOB.

4. OdopmiieHue oTueTa U COCTaBIEHUE BHIBOJIOB.

KommuiexkcHble coeHeHHs

CrtpoeHue KOMITIEKCHBIX coequHeHnid. Kimaccudukans KOMIUIEKCHBIX COSTMHEHUM.
XHUMHUYECKasl CBSA3b B KOMILJICKCHBIX COCUHEHMSIX.

Homenkiatypa KOMIUIEKCHBIX COEAUHEHH.

Juccomualysa KOMIUIEKCHBIX COSIMHEHUIA.

Pemenne 3amad.

OdopmneHne oT4eTa U COCTaBICHHUE BHIBOJIOB.

PO
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Konnonanbie pacTtBopbl

Kaxkue crucreMbl Ha3bIBAIOTCS TUCTIEPCHBIMU.

Krnaccudukanus qucinepcHbIX CHCTEM.

Konnounneie pactBopsl. [lonyuenue, onTrudeckue U 3JIeKTPOKMHETHUECKUE CBOMCTRA.
CrpoeHue MULEIUIbL.

Y CcTOMUUBOCTh qUCTIEPCHBIX cucTteM. Koarynsamusi.

[IpaBuina koarysnuu.

OdopmiieHre oTYETa M COCTABIICHHUE BHIBOJIOB.

NoakowhE

8.3. Meroauyeckue MaTepuaJibl, ompeae/silOliMe NMPOUeAyPbl OLEHUBAHWS 3HAHUM,
YMeHHil, HABbBIKOB H (WJIH) ONbITA JAeATEJbHOCTH, XAPAKTEPU3YIOIIUX ITalbl
¢GopMupoBaHKusI KOMIIETEHIM I

- WrtoroBas arrecranusi Mo JUCUUIUIMHE SIBISETCS HMHTETPAJbHBIM IIOKa3aTejleM KadyecTBa
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUN M HABBIKOB OOYYAIOLIUXCS MO TUCIUIUIMHE U CKIIAIbIBACTCS
U3 OLICHOK, [TOJIyYE€HHBIX B XOJ€ TEKYIIEH U IPOMEKYTOUHOMN aTTeCTallUH.

— Texymas arrectanust B CEMECTpPE IPOBOAUTCA C 1€JIbI0 OOECHeueHUss CBOEBPEMEHHOMN
00paTHOM CBsI3H, Ui KOPPEKIIUU 00yUeHHs, aKTUBU3AIMHA CAMOCTOSTENILHON pabOThl 00YJarOIIUXCS.
— [IpomexyTouHass aTTecTanus MpeJHa3HAadeHa i OOBEKTUBHOTO MOATBEPKICHUS H
OLICHUBAHMSI TOCTUTHYTHIX PE3yIbTAaTOB O0YUEHHUS MTOCIIE 3aBEPILICHUS U3YUEHUS JUCIIUILINHBL.

— Texyias aTrecranus OCyIIEeCTBISETCS /IBa pa3a B CEMECTP:

- koHTposbHast Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcss B 2JIEKTPOHHYIO BEOMOCTb HE MO3HEE §
Helenu yueOHoro cemectpa. Brxirowaer B ceOs OIEHKY MEpPONPUATHN TEKYIIEro KOHTPOIs
ayJIMTOPHOM U CAMOCTOSITEIILHOW pabOThl 00YUAIOIIETOoCs 10 pa3jieiam/TeMaM YIeOHOW JUCIIMILTAHBI
¢ 1 mo 8 Henento yueOHOTO cemecTpa.

- koHTposbHast Touka Ne 2 (KT Ne 2) — BpicTaBisieTCs B 2JIGKTPOHHYIO BEIOMOCTh He mo3aHee 16
Helenu ydeOHoro cemectpa. Bxirowaer B ceOs OLEHKY MEpPONPUATHN TEKYIIEro KOHTPOJIS
ayJIUTOPHOM U CaMOCTOSITENILHON paboThl 0OyUAIOIIErocs Mo pasjaeiaam/TeMaM yueOHOU JUCIMILTUHBI
¢ 9 mo 16 Henenro yueOGHOTO ceMecTpa.

- Wckmouenune: Tekymias arrectanuss B 8 ceMecTpe o0O0yueHuss 1o o00pa3oBaTelIbHbIM
nporpaMMaM OakajlaBpuaTa, B KOTOpPOM €IuWHCTBeHHass KOoHTposibHas Touka Ne 1 (KT Ne 1) —
BBICTABJIIETCS. B JIEKTPOHHYIO BEJOMOCTh HE Io3qHee 6 Henenu yueOHoro cemecrpa. Bxmrouaer B
ce0s OLIEHKY MEpONpUATHI TEKYyLIEro KOHTPOJIA ayJUTOPHOM U CaMOCTOSITEIbHOH paboThI
oOyyaromerocs 1o paszzenam/TeMam yueOHON JUCIUIUIMHBI ¢ 1 1Mo 6 Henlemo yaeOHOro ceMecTpa.

- Pe3ynbrarhl Tekyliell M NPOMEXKYTOUYHOM aTrTecTaluy MOJBOAATCA MO MIKaje OalibHO-
PEUTHUHTOBOI CUCTEMBI.

JTan peiiTHHIOBOI cHCTEMBI / Henens Bauan
OueHovHoe cpeaCTBO Y Tm—— Maxcmys™*
Cemectp 1
Texymas arTecramus 1-16 36 60
KontpoabHasi Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.1 8 9 15
Oyenounoe cpedocmeo Ne 4 1-8 9 15
KontpoJsbHas Touka Ne 2 9-16 18 30
Oyenounoe cpeocmeo Ne 3.2 16 5 8
Oyenounoe cpeocmeo Ne 3.3 16 4 7
Oyenounoe cpeocmeo Ne 4 9-16 9 15
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IIpomexyTouyHas aTTecCTANMSA - 24 40
3auer -

Oyenounoe cpedcmeo Ne 2 - 24 40
HUTOI'O no aucuuminge 60 100

Cemectp 2

Tekylasi aTrecTanus 1-16 36 60
KountpoJsbHas Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.4 8 3) 8
Oyenounoe cpedcmeo Ne 3.5 8 4 7
Oyenounoe cpeocmeo Ne 4 1-8 9 15
KonTposbHasi Touka Ne 2 9-16 18 30
Oyenounoe cpedcmeo Ne 3.6 15 3) 8
Oyenounoe cpedcmeo Ne 3.7 15 4 7
Oyenounoe cpeocmeo Ne 4 9-16 9 15
IIpomexyTouHas aTTecTALMSA - 24 40
DK3aMeH -

Oyenounoe cpeocmeso Ne 1 - 24 40
HUTOI'O no aucuuIInHe 60 100

* - MUHHMaJIbHOE KOJUYECTBO OAJUIOB 32 OIIEHOYHOE CPENICTBO — ATO KOJIMYECTBO OaiioB, HabpaHHOE
0o0y4aromuMcsi, TP KOTOPOM OIICHOYHOE CPEICTBO 3aCUYMTHIBACTCS, B MPOTHBHOM Cllydae
06y‘~IElIOHIHﬁC?[ AOJDKCH JIMKBUAUPOBATH MOABHUBIIYIOCA aKaACMUYCCKYIO 3aJO0JKCHHOCTD IO TGKYHIGI\/JI
WIA TPOMEKYTOYHOW aTTecTanud. MUHUMaIbHOE KOJMYECTBO OA/UIOB 3a TEKYIIYHO aTTECTaIUIo, B
T.4. OTACJIBHOE OIICHOYHOE CPEJICTBO B €€ COCTaBE, M MPOMEKYTOUHYIO aTTecTanuio cocrasisier 60%
OT COOTBETCTBYIOIIUX MAKCUMAJIbHBIX OAJIJIOB.

8.4. lllkana onenku 00pa3oBaTEeNbHbBIX 10CTUKEHNH

HroroBas aTrecTaius 1o AUCIUIUIMHE olnleHuBaeTcs 1o 100-0aibHOM MIKaJie ¥ MpeACTaBIseT
cymMmMy OaljioB, 3apa0OTaHHBIX CTYJIEHTOM IIPW BBINOJTHEHUU 3alaHM B paMKax TEKyllew u
MIPOMEKYTOUHOM aTTECTalUU.

OreHka
ECTS

Cymma Ornenka mo 4-x 6aIbHOM IIKae TpeGoBaHUs K yPOBHIO OCBOCHUS

0asioB y4eOHOM TUCIUIUIUHBI

OneHka «OTJIMYHOY BBICTABIISAETCS
CTYZEHTY, €CIIH OH ITyOOKO U
IIPOYHO YCBOWJI ITPOTrPaMMHBII
MaTepual, NCYEpPIBIBAOIIE,
MOCJIEI0BATENbHO, YETKO U
JIOTUYECKH CTPOMHO €ro U3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C
IIPAKTUKOM, UCIIOJIB3YET B OTBETE
MaTepuai MOHOTpapuiecKon
JUTEPaATyphl

90-100

5- «omauunoy/ «3aumenoy A

OHGHKa «XOpPOIIO0>» BBICTABIACTCA

85-89 B .
CTY/IEHTY, €CII OH TBEP/IO 3HAET

75-84

70-74

4 - «xopowior/
«3a4umeHoy

65-69

3 - «y0oeremsopumenvroy/

Marcpual, rpaMOTHO U IO
CYLICCTBY U3JIaract €ro, He
A0ImyCKas CyYImCeCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC

OrneHka «y10BIETBOPUTEIHHO
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«3aumeHoy BBICTABIISICTCSl CTYJICHTY, €CJIH OH
MMeeT 3HAHUS TOJIBKO OCHOBHOT'O
Marepuaia, Ho He YCBOMII €T0
AeTajeH, TOIyCKaeT HETOYHOCTH,
60-64 E HEJIOCTaTOYHO MPABUJIbHbIC
(bOpMyYITUPOBKH, HAPYLICHUS
JIOTUYECKOW TIOCIICIOBATEIbHOCTH
B M3JI0KEHHH [TPOTPAMMHOTO
Marepuaia

O1ieHKa «HEYIOBICTBOPUTEIIBHOY
BBICTABIISICTCS CTYJICHTY, KOTOPBIiA
HE 3HAeT 3HAYUTEILHOM YacTH
MIPOrPaMMHOTO MaTepHuaa,
JIOITYCKAaET CYIIICCTBCHHBIC

F omnOku. Kak mpaBuio, oreHka
«HEY/IOBJICTBOPUTEIIBHO» CTABUTCS
CTYJCHTaM, KOTOPBIC HE MOTYT
IPOJOKUTH 00ydeHue 6e3
JIOIIOJTHUTEIBHBIX 3aHATUH 10
COOTBETCTBYIOIIECH TUCIMILIIMHE

2 - «HEeYy0081emEOPUMENbHOY/
«He 3aUmeHO»

0-59

9. IEPEYEHb OgHOBHOﬁ W JOMOJHUTEJIbHOM YYEFHOM JINTEPATYPHI,
HEOBXOJINMOMU 1JIs1 OCBOEHU A JUCHUIIJIMHBI

@) OCHOGHAA yueOHas numepamypa:

1.I'muaka H.JL. O0mas u Heopranndeckast xumusi/mon pena. A.W. Epmakosa. - u3n.30-e, nepepad. u
non. M.Uuterpan-nipecc. 2005. - 728 c.

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

3.AnanbeBa O.A., Bypyxun C.b., Mauyaa A.A., JlapuueBa T.E., Ilankoa H.H., CoxoJioBa
FO.J1. JTaGopaTopHBblif IpakTUKyM 10 Kypcy «O6mas xumus». — O6HuHCK: MATD.2005. - 60 c.
4.C.b. Bypyxun, O.A. AnanbeBa. Beegenue B anekrpoxumuto. OKUCIUTEIFHO-BOCCTAHOBUTEIIbHBIE
pEaKIMU B BOJHBIX PACTBOPAX AJIEKTPOIUTOB: yduel. mocobue no kypey "O6mas xumus" / - OOGHUHCK:
NATD HUAY MUDU, 2011. - 104 c.

5. Tkaues, C. B. O6mas xumus : yuebHoe nocodue / C. B. Tkaues, B. B. Xpycranes. - MuHCK :
Beicmas mkoia, 2020. - 495 ¢. - URL : https://www.studentlibrary.ru/book/ISBN9789850632723.html

0) Oononnumenvnan yueonaa numepamypa:

1.Mauyna A.A., AnanbeBa O.A., Bypyxun C.b., Konogsxnsbiii B.A., JlapuueBaT.E., IlankoBa
H.H., CokonoBa 10.JI. COopHuK 3ana4 U ynpakHeHUM 1o kypcy «OOmas M HeopraHuyeckas
xumus». — O6HuHCK: UATD. 2002.- 124 c.

2.Mauyaa A.A., JlapuueBa T.E., [lankoBa H.H., CoxosioBa ¥0./l. JlaGopaTopHblii MPaKTUKYM MO
Kypcy «O01mas u Heopranuyeckas xumus». — O6uuHCcK: AT, 2004.- 44c.

3. unka H.JL. 3anaun u ynpaxsaenus o oomeit xumuu. — JI.: Xumust,2011. -240 c.

4.KopoBun H.B. O6mas xumus. - u3n.2-e., ucnp. u gom.- M.: Beiciias mkodma, 2000. - 558 c..
S.Mudraxona, H. IIl. O6mas u Heopranuyeckas XumMus. Teopust U mpakTHka : yaeoHoe nmocoodue /
H. IlI. Mudraxosa, T. I1. [lerposa. -2-e u3na. , ucnp. u goim. - Kazans : KHUTY, 2019. - 336 c.
https://www.studentlibrary.ru/book/ISBN9785788236514.html
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10. NIEPEYEHDb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON
CETH «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXOJAUMbIX J1JI51
OCBOEHMUSA JUCIIAITJIMHBI

http://www.window.edu.ru/window/library ®enepanshbiii noprai. Poccuiickoe oOpa3oBaHue.
http://www.cir.ru/index.jsp Yuuepcuterckas nHpopMannoHHas cucrema Poccun.
http://www.diss.rsl.ru  Poccuiickasi rocymapcTBeHHass OuOiIMOTEeKa. OJIEKTpOHHAs OMOIHOTEKa
JIccepTalui.

http://www1.fips.ru Mudopmarronssie pecypcbl PocniarenTa.

http://www.studentlibrary.ru 3bC «Koncynsrant CTyaeHTa»

11. METOJAWYECKHUE YKA3AHUSA JUIS OB YUAIOLAXCS IO OCBOEHUIO
TACIHATITAHBI

OcBoeHne MPOrpaMMBbl AUCIHUIUTHHBI « XUMHUS» TPEAYCMaTPUBACT:

nexiuu (32 yaca), cemuHapckue 3ausaTus (16 yacoB), 1aboparopusie paboTsl (32 yaca), TEKyIIUN
KOHTPOJIb B BUJIC BBIITOJIHEHUS] KOHTPOJIBHBIX Pa0OT, 3aIIUT 1a00paTOpHBIX PadOT, IPOMEXKYTOYHBIH
KOHTPOJIb - IK3aMEH.

BH/I Y4eOHBIX Opranu3aunms 1eATeJbHOCTH CTY/I€HTa
3aHATHA
Jlekuus CTyneHT AOKEeH UMETh JIEKIIMOHHYIO TeTpajib, Tae odopmiiser

KOHCHEKT Jiekuuii. Hanucanne KOHCIeKTa JeKIUi: KpaTKo,
CXEMAaTUYHO, IIOCTIEI0BATENbHO (PUKCUPOBATH OCHOBHBIE MOJIOKECHHUS,
BEIBOJIBI, (DOPMYITHPOBKH, 000OIIECHNS; TOMEYaTh BaKHBIC MBICIIH,
BBIICJIATH KJIKOUYEBBIE CJIOBA, TEpMUHBL. [IpoBepka TepMUHOB,
MOHATHI C TOMOUIBIO SHIUKIIONEIN, CIIOBAPEH, CIIPABOYHUKOB C
BBINTMCHIBAHUEM TOJIKOBaHHM B TeTpalb. KOHCIIEKT JIeKIMii
HE00X0IUMO MpopadboTaTh Mepe CAeAyIOIIeH JeKIneH, TOCTaBUB
BOIIPOCHI TaM, I'JIe BCTPEYAIOTCS HEMOHATHBIE MecTa. OTBETHI HA 3TH
BOITPOCHI CJIE1yeT HATH B PEKOMEHJOBAHHOM JINTEpaType WU
BBIICHUTH Ha KOHCYJIbTAllMU y TpenoAaBaresia. KoHCIeKT nexkiui
HEOOXOIUMO JOTIOHSTh BCTABKaMH, OCOOEHHO IO BOIIPOCaM,
BBIHECEHHBIM Ha CAMOCTOSITEIIbHOE U3yUCHHE.

I10 ITOATOTOBKE K MPAKTUYECKUM 3aHATUAM

0O0603HaYUTH BONPOCHI, TEPMUHBI, MaTepHall, KOTOPHIN BHI3HIBAET
TPYAHOCTH, IOMETUTH U MONBITATHCS HANTH OTBET B PEKOMEHIYEMOM
nuteparype. Eciu caMoCcTosITeNIbHO HE yiaeTcs pa3o0paThes B
MaTepuaie, Heo0XoIuMo chopMyIHpPOBATH BOTIPOC U 33]aTh
MPENOJABATENI0 Ha KOHCYJbTAIMHU, TPAKTUYECKOM 3aHSITHH.

IIpakTHyeckue CeMuHapckue 3aHATUS IPU3BaHbl HAYYUTh CTY/IEHTA

3aHATHA CaMOCTOSITENIBHO U KPUTUYECKU MOAXOAUTH K H3y4aeMOMY
MaTepHuaity, pa3ouparbcs B TPOOIEMHBIX BOMIPOCcax (HU3UIECKOM
XUMHH, CTIOCOOCTBOBATh OOPETEHUIO HABBIKOB aHAJIN3a TEKCTOB
UCTOYHUKOB MH(OPMAINH, PELICHNIO THITOBBIX 3a/1a4 (PU3HUECKON
XUMHUHI

ITpu MOATrOTOBKE K MPAKTUYECKUM 3aHATUAM CTYACHT JOJKEH
03HAKOMUTHCS C TEMOM 3aHSTHS, TPOPadOTaTh COOTBETCTBYIOIINMA
JEKIIMOHHBIN MaTepual u MaTepuai B yueOHO uTeparype.
CdopmynmnpoBaTh npobdaeMHbIE AJ11 BOCIPUATHS BOIPOCHI C IIEIBIO
ux o0CcyxieHus B opMare CEeMUHAPCKOTO 3aHATUSA. 3aHATHUS
IPOBOASATCS B (popMe aKTUBHOU pabOTHI CTYACHUYECKOM TPYIIIBI 110
KOHTPOJIEM U PYKOBOJICTBOM IIPEINOIaBATE.

Kpome 3Toro Heo6X01MMO penIuTh JOMAITHUE 334a4H, 3a/IaHHbIE Ha
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IpeabIAYIIEeM 3aHATHH. J{JIs1 YCIIEUTHOTO pelIeHus TOMAITHUX 33124
HEOoOXO0MMO MPOCMOTPETH 3aIMCH PELICHUH 33124, BBIOTHEHHBIX B
ayJIUTOpPUH.

[Ipucrtymnas k pemenHuto 1000 3a1auu, CIIeAyeT BHIIOTHAT
oTpeieNIeHHbIe TpaBuiIa: BHUMATEIbHO MPOYNTATh YCIOBUE 3a/1a4H.
Pemenne 3a1a4 pekoMeH/1yeTCs TPOBOJMUTH B OOIIEM BHJIE.
Brraucnsiores, Kak mpaBuiio, TOJIBKO T€ BEJIMYHHBI, KOTOPbIE
TpeOyroTCs ISt OTBETa Ha BOMpoc 3a1auu. [Ipexe yeM noacTaBisiTh
JTAaHHBIE B PacYeTHYIO (hopMyny HEOOXOAUMO MTPOBEPUTH
pPa3MEepHOCTH BBHIUUCIISIEMO BennauHbl. Eciin pa3mepHOCTB
BBIYUCIISIEMON BEIMYUHBI TPABUIIbHASL — MOYKHO IPOBOJIUTH
BBIYHCIICHUSI, €CIIM HET - CIIeAyeT HaiTh omunoOku. [locie npoBeneHus
BBIYUCIICHUH HEOOXOAUMO OLIEHUTh Pa3yMHOCTh MOJTYYEHHOTO
pe3ynbTara (3Ha4eHHE CKOPOCTH JBMIKECHUS TeJa OIM3KOH K
CKOPOCTH CBETa B BaKyyMe — HEpa3yMHO, HEPA3yMHO OTPHLIATEIbHOE
3HaueHHE a0COMIOTHON TeMIIepaTypsl U Tak faiee). Ecnu momyden
HEpa3yMHBIH pe3ybTaT, HEOOX0IMMO IPOBEPUTH MTPABUIHLHOCTD
BBIYMCIICHUH. Eciy BBIYMCIIEHHS IPaBUIIBHBIE, CIICAYET HCKATh
omnOku B pemieHny. [Ipu 3anucu pemeHus 3a1a4u He0OX0AUMO
JieTIaTh TOSICHEH!sI. B KOHIIEe pereHust JOIKeH ObITh 3alIMCaH OTBET
Ha BOIIPOC 3a/1a4u.

CamocrosTeabHas
pabora

Kaxx1ip1il CTyIeHT AOKEH UHANBUIYAIBHO TOTOBUTHCA 110 TEMaM
JTUCHHUTITMHBI, YUTask KOHCIIEKTHI JIEKIIHM U PEKOMEHTyeMYIO
autepatypy. CamocTosTenpHas paboTa MO3BOJISET CTYACHTY B
CTIIOKOIHO#M 00CTaHOBKE ITOlyMaTh, pa300paThcs ¢ HHpopManuei 1mo
TeMe, PU HEOOXOIUMOCTH OOPATUTHCS K CIIPABOYHOMU JIUTEPATYpeE.
BaumarenpHOE YT€HHE U TOBTOPEHHUE MPOYUTAHHOTO IOMOTAET B
MOJIHOM 00beMe YCBOUTH COJIEPIKAHUE TEMBI, CTPYKTYPUPOBATh
3HAHHA.

YtoOsl coneprkarenbHas HHPOPMALHS 110 JUCITUTUTHE
3alIOMHUHAIACh HAJIONTO, IIeJIeCO00pa3HO U3yUyaTh €€ MOITAIHO - IO
TEMaM U B CTPOTOM MOCIIEI0BATENbHOCTH, MOCKOJIBKY MOCIEYIOIINE
TEMBI, KaK IMPaBUJIO, ONMUPAIOTCS Ha Mpeapiaymme. MiMeHHo mosTomy
0oJbIIIast YacTh CaMOCTOSATEIHHON PabOTHI Mperoaaraet
MOATOTOBKY K CEMUHAPCKHUM 3aHATUSIM, BBITIOJTHEHUS
PEKOMEHIOBAaHHBIX JIJISl PELICHUs 3a7a4, OATOTOBKY K
KOJUIOKBHYMaM, BBITIOJTHEHUIO M 3aIUTE HHIUBUIYaTFHOTO
JIOMAIITHETO 3aJaHMusl, a TAKXKe MOATOTOBKY K J1a00paTOpHBIM
pabotam. {151 ycrienmHOTO BBITTOJIHEHHS 3THX 33]1a4 KaXKIbIi CTYJACHT
UMEET BO3MOXKHOCTD TOJIb30BaThCs pa3pabOTaHHBIM Ha Kadenpe
METOIUYECKUM 00ECIICUCHUEM.

[TnanupoBaHue BpeMEHHU Ha CAMOCTOSITENbHYIO PaboTy,
HEO0OXOIMMOT0 Ha U3y4YeHHE HACTOAICH TUCIUIUINHEI, CTyIeHTaM
JydIIie BCEro OCYIIECTBIISITH HA BECh CEMECTP, MPeycMaTpuBas pu
ATOM pEryJsipHOE MOBTOPEHUE MPOIEHHOro Marepuaina. Marepua,
3aKOHCTIEKTUPOBAHHBIN Ha JIKITUAX, HEOOXOIUMO PETYIIPHO
JIOTIOJIHATH CBEICHUSIMU U3 JTUTEPATYPHBIX HCTOUHUKOB,
MIPEICTABICHHBIX B pabodeil mporpaMme TUCIUIUIMHEL. [1o kakmoi
U3 TEM JIJISl CAMOCTOSITENILHOTO U3y4YeHUs, PUBEJCHHBIX B paboyeii
nporpamMme AUCITUTUTMHBI, CIeTYeT CHavYala MPOYUTaTh
PEKOMEHIOBAaHHYIO TUTEPATyPy U, IPU HEOOXOTUMOCTH, COCTABUTh
KPAaTKU KOHCIIEKT OCHOBHBIX MOJIOKEHHI, TEPMUHOB, CBEACHU,
TPeOYIOMIMX 3aMIOMUHAHUS U SBISIONIUXCS OCHOBOIOJIATAIOIINMU B
3TOW T€ME M JIJISI OCBOCHUS MOCIEAYIONX pa3iesioB Kypea. Jlis
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pacuMpeHus 3HaHUH 110 TUCHUTUTHHE PEKOMEHTyeTCS UCIOJIb30BaTh
NuTtepHeT-pecypcesl.

[Tpu camocTosTeNnbHON paboTe pEKOMEHIYETCSI KOHCIIEKTHPOBATh
n3y4daeMbIi (mpopabaTeiBaeMblil) MaTeprai. KoHCeKT MOXeT ObITh
OTIOPHBIM, COAEPKATH JIUIIb OCHOBHBIE KJIIOUEBBIE TIO3HULIUH, HO MIPH
9TOM JIOCTaTOYHBIM JIJIsl IOJIHOTO OTBETa 10 Borpocy. KoHcrekT
MOXeT OBITh OAPOOHBIM. OObEM KOHCIIEKTA OMPEENAETCS CaMUM
CTY/ZICHTOM.

B nporiecce paGoThl ¢ yueOHOW/HAYIHOH JINTEPATypOl CTYACHTY
PEKOMEH/IyeTCsI IeTIaTh 3allUCH 110 X0y YTEHHSI B BUJIE TPOCTOTO
WIN Pa3BEpHYTOrO IUIaHA, COCTABIIATH TE3UCHI, TOTOBUTH aHHOTAIMU
npoYrTaHHOTO. Hannure Takux KOHCIIEKTOB MOTYT JIaTh
JIOTIOJTHUTEIIbHBIE OAJIJIBI 32 AKTUBHOCTb.

JlaGoparopHasi
padora

[ToaroToBka k 1a00paTopHOM paboTe BKIFOYAET B ceOst paboTy ¢
KOHCIIEKTOM JIEKIIUI, PEKOMEHIyEMOM JINTepaTypoH, MOArOTOBKY
OTBETOB K KOHTPOJILHBIM BOMPOCAM JIsl TIOMYCKA K BBIITOJHEHUIO
nabopaTopHOM pabOThI, pEICHHUE 3aa4.

JlaboparopHble 3aHATHS MPOBOJIATCS B CIEIIHATU3UPOBAHHBIX
naboparopusx GakyibTeTa.

[Tpexxae yeM HauaTh 3aHATUS B JAHHOU JIAOOPATOPUU CTYACHT
3HAKOMUTCS C TIPAaBUJIAMHU TEXHHUKH O€30MacHOCTH, O YeM
pacnuchIBaeTcs B )KypHale. B mabopaTtopusx kadenpsl 3anpermiaercs
HaXOJUTHCS B BepxHeH onexae. Ha pabouem crone 101xKHO
HAXOJHUTHCS TOJILKO HE00X0uMoe 000pyI0BaHNE U PUOOPHI IS
3anMcel U pacyeToB. 3alpelaeTcs KiacTb Ha padounid CTOJ CyMKH,
MAKEeTHhI, HIANKU U IPYTHe MOCTOPOHHUE peaMeThl. CTyIeHT
MIPUCTYIIAET K BBHIMOJHEHUIO JJA0OPATOPHOU PaObOTHI TOJIBKO MOCIIE
03HAKOMJICHHUS C ONHUCAaHUEM pabOThI U MOATOTOBKH K HEH.
3amperniaercst BKIIIOYATh KaKue-Tu00 mpruOopsl nim 0e3
peBapUTENbHOI MPOBEPKH UX MPEINoiaBaTeIeM UITU JIa0OPaHTOM.
[Tocne okoHyaHus pabOTHI CTYIEHT JO0JKEH CAaTh J1a00paHTy
BbIJIJaHHbBIE IPUHAJUIEKHOCTH, IPUBECTH B MOPSI0K paboyee MecTo,
MOJIyYUTh OTMETKY B JKYypHaJi€ O BBIIOJIHEHUH pabOThl, IPEIbSIBUB
JUISL 3TOTO TOJTY4E€HHBIE PE3YJIBTAThl IPENOJABATEIO.

He naumnaiiTe BBITIOJIHEHHE OMBITA MIOKA HE YSICHHUTE ce0e
MOJIHOCTBIO €T0 LI€JIb, METOJ U HE COCTABUTE IIAH MPOBEACHHUS
omnbITa. Tak Kak BpeMsl IPOBE/ICHNUS OIbITA OIPAHUYEHO YUYEOHBIMU
yacaMH, OTBEJICHHBIMH Ha HETO, TO BCIO MOATOTOBKY HEOOXOANMO
MPOBECTH CaMOCTOSITENILHO JI0 3aHATUM.

J1s HOATOTOBKY K OIIBITY:

1. [Ipoutute pykoBOACTBO K paboTe. BrisicHUTE B IIpoliecce YTeHus,
a B cly4yae He0OX0IMMOCTH Ha KOHCYJIbTAllMM C MPENoAaBaTeNeM,
KaKHe 3aKOHOMEPHOCTH JIe)KaT B OCHOBE pacuyeTHBIX (POpMyII.
O3HAaKOMBTECH CO CITUCKOM PEKOMEHJAO0BAHHOM JIUTEPATYypPHI.

2. CaMOCTOATENBHO MITH C IOMOIIBIO YYEOHBIX TOCOOHI BBIBEIUTE
(bopMyIibl, KOTOpPBIE UCIIOJIB3YIOTCA B padoTe.

3. Emie pa3 npouyTHTe pyKOBOJCTBO, HO TENEPD B JIAOOPATOPUH, UMES
nepes riaa3aMu yCTaHOBKY JUIsl MpOBeAeHUs onbiTa. [Ipu aToM
ysSCHUTE cebe, Kak B 0COOEHHOCTSIX KOHCTPYKIIUU YCTAaHOBKU
oOecrnieunBaeTcs BBIIIOJHEHUE YCIOBUN, B KOTOPBIX CIPaBEJIUBbI
3aKOHBI U (POPMYJIbI, UCTIOIb3yEMbIE B 3a/1a4€.

4. Pa3beputech B mpuHIMNax pabOThl H3MEPUTEIBHBIX IPUOOPOB, C
KOTOPBIMM HMEETE JI€JI0 B NIEPBBIN pas.

5. Paz0epurech B TpeOOBaHMIX, KOTOPBIE HAJ0 NPEIbSIBUTH K
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HACTPOIiKe MPUOOPOB M YCTAHOBKE B IIETIOM, YTOOBI 00ECTICUUTh
HAWIYYIUE Pe3yNbTaThl OMBITA.

KaxxapiM cTyIeHTOM JOKHA OBITH 3aBelleHa CIelManbHas TeTPaab
JUTSI BBITIOJTHEHUS JIAOOpaTOPHBIX padoT, B KOTOPYIO MPH MOATOTOBKE
3aHOCATCS KpaTKUE CBE/ICHUS U3 TEOPUH, CXEMA OIIbITA U T.1., a B
JAbHENIIEM MOTyYeHHbIE Pe3yIbTaThl H3MEPEHHUI, nX 00paboTKa 1
KOHEYHBIN pe3ynbTar. J{Js 3anucu pe3ynbTaToB U3MEPEHMS 1OJIKHBI
OBITH 3apaHee MMOATOTOBJICHBI TAOIHUIIbI, BKIIOYAIOIINE KaK CaMU
U3MEPEHMS, TaK U UX ITOTPEIIHOCTH.

K crenyromemy 3aHATHIO CTYJIEHT TOTOBUT OYEPEIHYIO paboTy U
NPEIbABISET OTUET O paboTe, BHIOJHEHHON Ha TPEABIIYIIEM
3aHaTuu. PaboTa cunTaeTcsi OKOHYATEIbHO CAAHHON MOCTIE 3aIIUThI
oryera. CTYACHT I0JDKEH OOPMUTH OTYET IO IpuiiaraeMoit hopme:
Otuera 1o BHIIOJHEHHOM 1a00paTopHOil paboTe B KauecTBe
00513aTEIbHBIX BKJIIOYACT B €O CIIEIYIONINE Pa3ieibl:

1. Ha3zBanue paboTHI.

2. llenb paboTel, 000pymOBaHUE.

3. KpaTkue cBeieHus U3 TEOpUH, CXeMa YCTAHOBKU M OCHOBHbBIE
pabouue GopmyIbL.

4. KpaTkoe onucaHue xoaa padoThl.

5. Pe3ynbpTaTel M3MEpEHUH, IPeICTaBICHHBIE B BUJIE TAOIUI U
rpaguKoB.

6. Pacuer uckomoii BETMYHHBI U €€ 3HaYCHHE.

7. Pacuet om0k u3MepeHUsI.

8. OKoHUaTeNbHBIN pe3yibTaT, HOJY4YEHHBIN [TOCIE OKPYTICHHUS, C
yKa3zaHHeM a0COJIFOTHOW U OTHOCUTEIHLHON OMIMOOK U3MEPECHHUS.

9. BbIBOIbI, 3aKJIFOUEHUE O JOCTUKEHHUH 1I€JH, TIOCTABICHHOM
JTAHHOM pabOoTOM, C aHATM30M MOJIYYEHHOT'O pe3yJIbTaTa.

[Tpu npomycke 3aHsATUS AaHHAs JabopaTopHas paboTa BBITOIHAETCS
B 4achl CAMOIIOAITOTOBKH K CIIEAYIOLIEMY 3aHSTHIO 110 COIVIACOBAHUIO
U JlonycKy mpernojaBatens. [lo okoHuaHUIO paboThI TaOOPAHT J1enaeT
OTMETKY B TETPaJH CTY/IEHTA C 00513aTeNbHBIM YKa3aHUEM (paMUIIuu
CTYJI€HTa, Ha3BaHUsI paOOTHI, AATHI €€ BHITIOTHEHUS U CTABUT CBOIO
MOJIITHUCH.

JlaboparopHble 3aHATHS MPOBOIATCS UHAUBHIYaTbHO. CTYAEHT
MOJIy4aeT I0NYCK Ha J1a00paToOpHyI0 paboTy NpU HATUYUHU
KOHCIIEKTa M YCTHBIX OTBETOB Ha BOIPOCHI MpenoaBaTens. Tekymui
KOHTPOJIb 3HAHUH OCYIIECTBIISIETCS IO CUCTEME «3aUTEHO — HE
3aUTEHOY.

JlaboparopHble 3aHATHS MPOBOJATCS IO pa3fiesiaM Kypca COTIacHO
KaJleHAapHOMY MIaHy. B Hayane cemecTpa mpernoaaBaresib MPOBOIUT
MOAPOOHBIN Pa300p HEKOTOPHIX U3 BHITIOIHIEMBIX PaOOT, UTOOBI
MOJATOTOBUTH CTY/IEHTA K UX BBIMONHEHUIO. [Ipu moaAroToBke k
nabopaTopHBIM paboTaM 11eJecoo0pa3Ho 32 HECKOIBKO JTHEH 10
3aHITHSI BHUMATEIbHO 1-2 pa3a MpoyuTaTh HY)KHYIO TEMY,
pa3o0paThbCsi CO BCEMU TEOPETUYECKUMU TOJIOKEHUSIMU U
IIPEJCTOSIIIUM IKCIEPUMEHTOM. ECIM BOZHUKIIN TPYAHOCTH,
00paTUThCsS 3a MOMOIIBIO K YUeOHOMH, CIIPAaBOYHON JIUTEpaType WU K
IPEernoJIaBaTesio 3a KOHCYIbTaluel. 3a JeHb 710 1abopaTopHOH
paboThl HEOOXOIUMO U3YUUTh METOIUYECKUE YKa3aHUS K
BBINOJIHEHUIO JJAOOPAaTOPHBIX padOT M COCTABUTH KOHCIEKT.

IoaroroBka K
JK3aMeHy (3auery)

Bonpocs! k 3k3aMeHy BbIIAIOTCS CTYIEHTaM B JIEKTPOHHOM U
pacrieyaTaHHOM BHJE B Haudaie ceMecTtpa. [lonroroska k sk3ameHny
TpeOyeT THIaTeIbHOEe H3YUEHNUE MaTepHUaa o TeME WIH OJIOKY TeM,
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aKLEHTUPOBAHUE Ha OIPEICICHUAX, TEPMUHAX, COAEPKAHUU
noHsATUH. [Ipu mMoArOTOBKE K 3K3aMEHY HEOOXOUMO
OpI/IeHTI/IpOBaTBCSI Ha KOHCIICKTHhI HGKHHﬁ, OTYCTHI 110 .Ha60paT0prIM
paboTam, TpUMEpPHI BBHITTOTHEHUS 33JIaHUM, pacCMaTPUBAEMbIX Ha
3aHATHUAX, PEKOMEHIYEMYIO JIUTEPATypy. DK3aMEH MO JUCIUTIINHE
«XUMUs» TPOBOJIUTCS B YCTHOU popMe 10 pazjaesiaM, H3y4aeMbIM B
COOTBETCTBYIOIIEM CEMECTE.

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTTOJIb3YEMBIX ITPH
OCYHECTBJEHUU OBPA30OBATEJIBHOI'O IPOLUECCA 11O JUCIUIIVIMHE,
BKJUIIOYASA HEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIMMOCTH)

Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTHH MTPH OCYILECTBIEHUN 00pa30BaTeIbHOIO Ipoliecca 1o
JTUCHUTUTMHE OCYIIECTBISICTCSI B COOTBETCTBHM C YTBEPXKICHHBIM [lonoskeHueM 00 DIeKTpOHHOMH
uH(popMalnoHHO-00pa3oBarenbHOM cpene UATO HUAY MUDU.

OnekTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnone3yercss s peanu3anuu
00pa30oBaTeNbHBIX MPOrpaMM MPH OYHOM, JUCTAHIIMOHHOM M CMELIEHHOM peXuMe O0O0ydeHus.
Cucrema peanusyer cielyrole OCHOBHbIE (DYHKIIUU:

1) Co3naHue u yrpaBJieHUE KJIACCaMH,

2) Co3aaHue Kypcos,

3) Opranu3anus 3alicH yJaiuxcs Ha Kypc,

4) [IpenocraBienue 10CTyIa K yueOHbIM MaTepuaiam sl yJaluxcs,

5) [TyOnukanus 3aqaHuii sl y4eHUKOB,

6) OneHka 3ajaHUi y9anuxcsi, MPOBEICHUE TECTOB M OTCIICKUBAHUE TIPOTpecca 00yICHMSI,
7) OpraHu3anys B3auMOJICHCTBUSI Y9aCTHUKOB 00pa30BaTEILHOTO MPOIEcca.

Cucrema HHTCIpUPYETCA C OOMNOJHUTCIbHBIMU CCPBUCAMU, O6€CH€‘-H/IB3,IOH_II/IMI/I BO3MOXHOCTb
UCIIOJIb30BaHUS TaKUMX (YHKIHMHA Kak pabodmil KajeHJapb, BUAEO CBS3b, MHOTOIOJIb30BATEIbCKOE
peIaKkTUpOBaHUE JOKYMEHTOB, co3JaHue (POPM ONMPOCHUKOB, MHTEPAKTHUBHAS JOCKA JUIsl PUCOBAHUS.
ABTOpH3aIMs M0JIb30BATENCH B CUCTEME OCYILECTBIISETCS MOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuens unghopmayuonnbvix mexnonozuil

[Ipu ocymecTBieHMH 00pa30BaTENbHOTO Mpolecca MO JUCHMIUIMHE HUCIOJb3YIOTCS
CIIeAYIONIEe HHPOPMAIMOHHBIE TEXHOJIOTHH:

— IPOBEACHUE JICKIMHI C UCIIOJIB30BAHUEM CIIANI-TIPE3CHTALNH;

— UCHOJb30BaHUE 00y4YarOUINX BUACO(PHUIBEMOB;

— HCIIOJIb30BaHME TEKCTOBOro penakropa Microsoft Word;

— HcIoJb30BaHMe TabiaMyHOro peaakropa Microsoft Excel;

— HCIIoJIb30BaHMe TeKcToBoro penakropa NoteBook (biokHor);

— OpraHu3anus B3auMOJEHCTBHA C OOYYAIOUIUMHCS MOCPEICTBOM HJIEKTPOHHOM MOYTHI U

SUOC.

12.2. Ilepeuenv npozpammnozo obecneuenus

1. TexcroBslii penakTop Microsoft Word;

2. Tabnuunblit penakrop Microsoft Excel;

3. PenakTop npesentanuii Microsoft PowerPoint;

4. Texkcrossrii penaktop NoteBook (biokHoT);

5. Bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
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12.3. Ilepeuenv unghopmayuoHubIX CRPABOUHBIX CUCHIEM

JloCTyn K 3JEKTPOHHBIM OMOTMOTEYHBIM pecypcaM M JIEKTPOHHOW OMONIMOTEYHON cHcTeme
(OBC) ocymiecTBisAeTCS OCPEACTBOM CIICIIHMAIBHBIX pa3zesioB Ha odunmaabHoM caiite MATD HUAY
MU®U. ObecnieueH AOCTYN K IEKTPOHHBIM Katanoram oubianorexu MATD HUAY MUDMU, a takxe
ANEeKTpoHHBIM oOpa3oBarensHbiM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX
JIOTOBOPOB C TPaBOOOIaAaTeNsIMU Y4eOHOH M y4eOHO-METOIUYECKOW JUTEPATyphl, METOIUYCCKIX
ocoouii:

1) Nudopmanmonnsie pecypcesl Cetnn Koncynerant Ilmroc, www.consultant.ru (undopmarus
HOPMATHBHO-TIPABOBOTO ~ XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIBIOTEPHBIX |
TEJIEKOMMYHUKALMOHHBIX TEXHOJOTHH);

2) DNEeKTPOHHO-ONOIMOTeYHAs cucrema HUAY MUOU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C23COM=F&I23DBN=BOOK&Z
23ID=&P23DBN=BOOK;

3) OBbC «M3narenncTBa Jlanby, https://e.lanbook.com/;

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

5) ba3bl naHHbBIX «QNeKTpOHHO-O0MOMMoTeuHas cuctema elibrary» (OBC elibrary);

6) bazosas Bepcust ObC IPRbooks, www.iprbooks.ru;

7) basbl qannbIx «nekTpoHHas 6ubianoreka Texunyeckoro BY3a» www.studentlibrary.ru;
8) DneKTpOoHHO-0MOIMOoTeYHast cuctema «AnOyKe.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 5
10)  DnexkrponHO-OMOMMOTeuHas cuctema «9BC FOPAUTY, http://urait.ru/.

13. OIIMCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM I
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA IIO JUCHUIIJIMHE

Jla6oparopusi oomeii xumuu (Ne 613-615)

Aynuropus Juist IpoBeieHus 1a00paTOPHbIX padoT
Jlocka a5 HarucaHus MeJioM — 1 mT.

IPOEKIIMOHHBIN 3KpaH, HOYTOYK, aKyCTUYeCcKasi CHCTEMA,
CXEMBI U TaOJINLBI,

aHAJIM3aTOP MHOTOKAaHAJIbHBIA AHMOH 4151 1 miT. ;

Becbl ACCULAR ALC-230 ananutuueckue — 2 IIT.,
Bechl aHaimThdeckue BJIP—2 mir.

BBITsDKHBIE mIKage! B — 2 mT. ;

MUUTMBOJIBTMETP pH-meTp — 1 mT.;

Bechl aHanuTHYeckue RV-234 — 1 mr.;

HaOOPBI XMMUYECKOM MOCY/IbI,

nabopaTopHasi MeOelnb, CTONbI Ha 2 pabounx MecTa — 121IT., ¢ BOJIONOABEICHUEM.

14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIbBI

14.1. Tlepeyenr oOpa3oBaTeJbHBIX TEXHOJOTHIl, MCHOJb3yeMbIX TMPH OCYHIECTBJIEHUU
00pa3oBaTeILHOIO MPoUEecca MO0 IUCHHUILINHE

HaumeHoBaHHe aKTHBHBIX H
Ne HanmeHnoBanue . | KonmugectBo
Bup 3ansaTuii HHTEPAKTUBHBIX (hopM npoBeaeHus
NI | TeMbl AU CUUIIIMHBI aK. 4. saHs T

33



OCHOBHBIC TIOHSTHS B

XHUMHHU

JIEKIIHAS

W3y4yeHWe W 3aKperyieHue HOBOTO
MaTepuana Ha WHTEPAKTHBHOU JICKIIUU
(ekmus-O6ecena, JeKIuUs ¢ pazdbopom
KOHKPETHBIX CUTYyalHil)

DJIEKTPOHHOE
CTpPOEHHUE aTomMa

JCKIHUA

U3y4eHHE W 3aKpeIUICHUE HOBOTO
MaTepuana Ha WHTEPAKTHBHOU JICKIIUU
(Tlekmuss ¢ pa3dopoM  KOHKPETHBIX
cuTyalMi, JeKuus C  3apaHee
3aIUTAaHMPOBAHHBIMU OIIMOKaMM )

XHUMHYECKOE
paBHOBECHE

JIEKIAS

U3y4eHHE W 3aKpeIUICHHE HOBOTO
Marepuaja Ha WHTEPAKTUBHOM JICKIIUU
(nmexmus-Oecema Jekus ¢ pazdopom
KOHKPETHBIX ~ CUTYaIlMi, JICKIHS C
3apaHee 3aIIaHUPOBAHHBIMH
OIMOKaMM )

PacTtBOpSHI

JICKIOUA

U3y4eHHE W 3aKpeIUICHHE HOBOTO
Marepuaja Ha WHTEPAKTUBHOM JICKIIUU
(rexknmsi-Oecena, JeKIust ¢ pa3dopom
KOHKPETHBIX CHUTYallMid, JEeKIus C
3apaHee 3aIIaHUPOBAHHBIMH
OITMOKAMHU)

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE
peakuuu

JICKIOUA

M3yd4eHHEe ¥ 3aKpelyIeHHe HOBOTO
MaTepuana Ha UHTEPaKTHUBHOU JEKIIUU
(mexmus-Oecena, JeKIuUs ¢ pazdbopom
KOHKPETHBIX CHUTYallMid, JEeKIus C
3apaHee 3aIIaHUPOBAHHBIMH
OITMOKAMHU)

XuMu4yeckas
TepMOJIMHAMHUKA

JIEKIAS

W3YYCHHE W 3aKpeIICHHE HOBOTO
MaTepuanga Ha WHTEPAKTHUBHOU JIEKIIUU
(mexmus-6ecena, JEKIuUs ¢ pazdbopom
KOHKPETHBIX CHUTYaIlMi, JeKIus ¢
3apaHee 3aITaHUPOBAHHBIMH
OITMOKAMHU)
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DNEKTPOXUMUS
U3yuyeHHEe M 3aKperjieHHe HOBOTO

MaTepualia Ha WHTEPAKTHBHOMN JICKIIHU
(mexumsi-Oecena, MEKIUS — AUCKYCCHS,
7 JIEKITUS 1 JeKIusT C  pa3dopoM  KOHKPETHBIX
cuTyalMi,  JeKuus C  3apaHee
3aIUTAaHMPOBAHHBIMU OIIMOKaMM )

14.2. @opmul opzanuzauuu camocmoamenvHol padoomesl odyuaruuxcsa (memol, 6bIHOCUMbBLE O]
CAMOCMOAMENbHO20 U3YUEHUsl; BONPOCHL  O0/lA  CAMOKOHMPONA; HMUNOGble 3A0AHUA  O/A
camonpoeepku

CamocrosTenbHas paboTa CTYIEHTOB - CIIOCO0 aKTUBHOTO, IIEJICHAIIPABICHHOTO PUOOPETECHHS
CTYAECHTOM HOBBIX JJISl HEro 3HaHUN U yMEHMH 0e3 HemOCPEICTBEHHOrO y4yacTus B 3TOM Ipolecce
IIPENO1aBaTEeIICH.

KoHTponbs caMoCTOATENIbHOM paboThl U OLIEHKA €€ Pe3y/IbTaTOB OPraHU3yeTCs KaK €JMHCTBO
JBYX (opM:

o CaMOKOHTPOJIb U CAMOOLIEHKA CTY/IEHTA;

. KOHTPOJIb U OLIEHKA CO CTOPOHBI MPENoaBaTeie, 3K3aMeHAIMOHHBIX KOMUCCHI.

CamocrosTenbHas paboTa CTYA€HTOB KOHTPOJIUPYETCA MO TeMaM, KOTOpbIE B Hayaje ceMecTpa
npeaarawTcs Ui yriayOJIeHHOIO CaMOCTOSITEIbHOTO U3yUEHUSI.
OcHOBHBIMU (hOpMaMU KOHTPOJISI CAMOCTOSITEbHON pabOThl CTYIEHTOB SIBJISIOTCS:
1.KonTpons 3HaHMH MpenoaBaTeneM Ipy J0IMYyCKe CTyIeHTa K Ja00opaTOPHBIM paboTam, 3aliuTe
J1a00paTOPHBIX padoT.
Ha camocrosiTenbHOE H3y4eHNE CTYIEHTaM BBIHOCSTCS CIEIYIOIINE TEMBI:
1. OcHoBHBIE KJ1acChl HEOPTaHUYECKUX COCTUHEHUH;
2. Koppo3swus. Dnekrpoxumuyeckast KOppo3usl.
3. KectkocTh Boabl. THIIBI KECTKOCTH, METO/IbI YCTPAHEHUS JKECTKOCTH.

14.3. Kpamkuiit mepmunonozuyueckuit ciosaps

ABorajpo uncno (WM nocTosiHHas ABoraapo): Na= 6,02:10%yacTui BemecTa

AncopOnusi - KOHIICHTPUPOBAHWE KAaKOro-TuOO BEIIeCTBA Ha IOBEPXHOCTH pasfiena (das.
Hanpumep, KoHIIEeHTpUpOBaHUE MOJIEKYI Ta3a (aacopbara) Ha TBepAOH moBepxHOCTH (aacopOenTe). B
KaueCTBE aJICOPOCHTOB MCIOIB3YIOT, KaK MPABWIIO, TIOPUCTHIE TeJIa C CHIIBHO Pa3BUTOM MOBEPXHOCTHIO
(mpuMep - aKTUBUPOBAHHBIA YTONb). ANCOPOIUS MOXKET OBITh PE3yNbTaTOM ACUCTBUS TOIBKO
(GUBHYECKUX CHJI MEXIY 4YacTHI[AMH BEIIECTBA, HO MOXET COIMNPOBOXKIATHCS W XUMHUYCCKUM
B3aUMOoJIeiicTBHEM ajicopbara ¢ a1cOpOEHTOM (XeMOCOPOLIHS).

AJUTOTPOTIHS - SIBJICHHE CYIIECTBOBAHUS XMMHYECKOTO JIEMEHTA B BUJC JIBYX HIIM HECKOJIBKUX
MPOCTHIX BEIIECTB, PA3NUYHBIX MO CTPOCHHUIO U CBOMCTBaM. DTH MPOCTHIE BEIIECTBA, PA3IUYHBIC 11O
CTPOCHUIO W  CBOWCTBaM, HA3bIBAIOTCS  aUIOTPONHBIMH  (opMamMu WIM  aJUIOTPOITHBIMU
monupukanusmu. Hanpumep, rpadut u anmas - aBe aluioTpornHbie Gopmbl (MoaudUKAINK) YTIAEpOaa,
MOJICKYJISIPHBIA KUCIOPOJ] U 030H - JBE AJIOTPOITHBIC MOTU(UKAUN KUcIIopoaa. [Ipu ompeeieHHbIX
YCIIOBUSX aJUTOTPOMHBIE MOAU(DUKAIIN MOTYT MEPEXOIUTH IPYT B ApyTa.

AMop(dHOEe BemecTBO - HE KPUCTALIMYECKOE BEMIECTBO, T.€. BEIIECTBO, HE HMEIOIICe
KpUCTAIITMYECKO pemeTku. [IpumMepsl: Oymara, miacTMacchl, pe3uHa, CTEKII0, a TAKXKE BCE KUIKOCTH.

AMDOTEPHOCTH - CIIOCOOHOCTh HEKOTOPBIX XUMHUYCCKUX COCIUHEHHUH MPOSBIIATH KUCIOTHBIC
WA OCHOBHBIE CBOWMCTBA B 3aBUCHUMOCTH OT BEIIECTB, KOTOPbIE C HUMH pearupyrT. AMdoTrepHbie
BerecTBa (aM(OHUTHI) BeAyT ceOsT KaKk KHCIOTHI TI0 OTHONIEHUIO K OCHOBAHMSIM M KaK OCHOBAHHS - TI0
OTHOIICHHIO K KUCJIOTaM.

AHVOHBI - OTPUTIATEIIBHO 3aPSKCHHBIC HOHBI.
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ATOM - HauMeHbIIIAas YaCTHUIA XUMUYECKOI0 3JICMEHTA, SIBJISIOIIAsACS HOCUTEIIEM €r0 CBOICTB.
ATOM MOCTPOEH U3 CyOATOMHBIX YaCTHUII - IPOTOHOB, HEUTPOHOB, FTEKTPOHOB.

AToMHas eIMHMIA Macchl (a.e.M.) - poBHO 1/12 wacTh Maccel aToma yrmeponal’sC, B sape
KOTOPOTo 6 MIPOTOHOB M 6 HEUTPOHOB, a B AJICKTPOHHOU 000JI0YKE 6 AIEKTPOHOB. J[pyroe Ha3BaHuUE -
yriaepoaHas eavHuna. EnuHuma, B KOTOPOMl M3MEpSIOT MacCy aTOMOB, MOJEKYJI M CyOaTOMHBIX
YacTHL.

ATOMHBII BeC - Macca aToMa KaKOro-JIMOO 3JeMEHTa, BhIpAKEHHas B AaTOMHBIX EIMHHUIAX
Macchl(yrIepoIHbIX €IWHUIAX). ATOMHBIA BEC 3JEMEHTAa PaBEH CPEJAHEMY 3HAYEHHUIO U3 aTOMHBIX
BECOB BCEX €0 MPUPOJIHBIX U30TOMOB C YYETOM UX PACIPOCTPAHEHHOCTH.

ATOMHBI BeC - TO ’K€, 4YTO MOPSAKOBBIH HOMep 3iemeHTa B [lepumoauueckoil cucrteme
JA..MenzeneeBa. ATOMHBII HOMEDP YHUCIEHHO PAaBEH MOJOXKUTEIBHOMY 3apsy spa 3TOr0 JIEMEHTA,
T.€. YUCILy IPOTOHOB B S,IPE ITAHHOT'O 3JIEMEHTA.

BajleHTHOCTh - YHMCIO 3JEKTPOHHBIX Iap, C MOMOIIBK KOTOPBIX aTOM JAHHOIO 3JIEMEHTA
CBsI3aH C APYTMMHU aTOMaMH.

BemiectBo - B €CTECTBO3HAHMM CYIIECTBYET DPsiji MOHATUN, KOTOPBIM TPYIHO JaTh CTPOroe
ompeneneHue. BemecTBo - 0IHO M3 TakMX NOHATHH. B 00mem cmbIcie OHO HWCHONB3YeTCs s
0003Ha4YeHHsI TOTO, YTO 3AMOIHIET MPOCTPAHCTBO U UMEET Maccy. B Gosee y3KkoM cMmbIcie - BEIECTBO
3TO TO, U3 YEro COCTOST OKPYXKAIIIKME HAc IMpeaMeThl. B XumuM yaiie HCrnonb3yercs IMOHSATHE
KOHKPETHOT'O BEIEeCTBA - XJIOPUJA HaTpus, cynbdar Kaiblus, caxap, 0eHsuH u T.4. CM. Takxke
"mpoctoe BemiecTBo", "cioxHOe BemnecTBo", ""cmech".

Bogopoanasi cBsi3b - OJIMH U3 BUAOB MEXMOJIEKYISIPHBIX CcBsizeil. OOyclioBIeHa B OCHOBHOM
AJIEKTPOCTATUYECKUMU CHIIaMU. JJi1 BOSHMKHOBEHMSI BOJOPOJHOM CBSI3M HYXKHO, YTOOBI B MOJIEKYJIE
OblT OOWH WM  HECKOJIBKO  aTOMOB  BOAOPOJA, CBSI3aHHBIX C  HEOONBIIMMHU, HO
ANIEKTPOOTpPULIATENbHBIMU  aToMamu, Hanpumep: O, N, F. BaxsHo, 4Tto0bpl y 53THX
ANEKTPOOTPUIIATENFHBIX aTOMOB OBUIM HEMOJIEJCHHbIE JJIEKTPOHHBbIE Maphl. BomopoaHblie cBs3u
XapaKTepHbl I Takux BemiecTB, kak Boaa H20, ammuak NHs, ¢ropoBomopon HF. Hanpumep,
monekynbsl HF cBsizanbl Mexny co0oil BOAOPOIHBIMU CBSI3IMHU, KOTOpPbIE Ha PHCYHKE IOKa3aHbI
MYHKTUPHBIMH JIMHUSIMU:

S

H—F:------ H—F:i------ H—F:------

Bonoponnas cBsa3p npubnusutensHo B 20 pa3 MeHee NpoyHas, yeM KoBajieHTHas. [lpu eé
BO3HHKHOBEHUH YUCIIO CBA3€EH, 00pazyembix aromoM H, mpeBbliiaer ero ¢popMaabHy BaJI€HTHOCTD.

BoccranoBnenue - XxuMudeckas peakius, NPU KOTOPOM 3JIEKTPOHBI MEPEAAOTCS ITaHHOMY
BEILECTBY.

BoccranoButens - BelECTBO, CHOCOOHOE OTAaBaTh AJIEKTPOHBI JPYrOMY BELIECTBY
(oKHCTTUTENIO).

I'ereporeHHsle peakuuu - XUMHYECKHE pEaKLUU MEXAY BELIECTBAMM, HAXONALIMMUCS B
pa3HbIX (azax (pa3HbIX arperaTHbIX COCTOSHUAX BellecTBa). Hampumep, peakuus ropeHus yris -
rereporeHHasl peaklus MeX1y TBEepJbIM YIJEpoJOM U Tra3000pa3HbIM KHCIOpoAoM. Peakius
B3aUMOJICVCTBUS LIMHKA C COJITHOW KHMCIIOTOM - TETepOreHHas peakuus MEXIy TBEpAbIM LIMHKOM M
pactBopom HCI. I'ereporenHsie peaklinu NpoTEKatoT HE B 00beMe, a Ha rpaHulle paszena a3 - B 3TOM
VX NPUHIUIHAIBHOE OTJINYME OT TOMOTE€HHBIX PEaKIUil.

I'mapatanmu -  CBA3bIBAaHME MOJIEKYJ (aTOMOB, HOHOB BEIIECTBA) C BOJOH, He
CONPOBOXKAAKOIIEECS PA3PYLIEHUEM MOJIEKYJT BOJBI.

I'mapartsl - coequHEeHNs BEIecTBa ¢ BOAOW, UMEIOIINE IIOCTOSHHBIN UM IIEPEMEHHBIN COCTaB U
oOpa3yromuecs B pe3yJibTaTe ruapaTaliu.

I'mnpoxcunnas rpynmna - rpynmna OH.

l'openne - OBICTPBIM TpOIECC OKUCIEHHUS BEIIECTBA, COMPOBOXKIAIOIIMICS BBIICICHUEM
00JIBIIOrO KOJIMYECTBA TEIUIOTHI U, KaK IMPaBHUJIO, CBETA.

['oMoreHHble peakMy - XUMUYECKUE PEeakuy, MPOTEeKaouie B OJHOPOIHON (aze. OObIYHO
3TO peakiuu JMO0 B ra3oBoil (aze (peakuuu Mexay razamu), 1100 B KUAKON ¢aze (peakluu MEexIy
pacTBopamu). 'oMoreHHbIe peakiiK MPOTEKAI0T BO BCEM 00bEME PEaKIIMOHHOIO COCy/ia - B 3TOM HX
IIPUHLMIIAAIBHOE OTINYHUE OT TETEPOT€HHBIX PEAKIHIL.
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Juddy3us— caMOMpoW3BOJBHOE BBIPABHUBAHUE KOHIIEHTPAIIMM BEIIECTB B  CMECH,
00OyCIIOBJICHHOE TEIUIOBBIM JBHKEHHEM MoJekyd. [lepeHoc wacTuil BelecTBa, NPUBOASIIMN K
BBIPDABHUBAHMIO €r0 KOHIICHTPAallUM B TEPBOHAYAJIBLHO HEOJHOPOAHOU cucteme. MckyccTBeHHOE
nepeMenInBaHiue CMECH JICHCTBYET B TOM K€ HaIlpaBJICHUU.

3akoH ABOrasipo- paBHbIC 00OBEMBI JTFOOBIX Ta30B (IIPH OJJMHAKOBBIX TEMIIEPATypPE U JABICHHUH)
coJIepKaT pPaBHOE YMCIIO MOJEKYJ. | MOJb JH000ro raza npu HOpMaJbHBIX YCIOBUSX 3aHUMAeT 00beM
23,4 7.

3aKOH COXpaHEHMsI MacChl: Macca BEIIECTB, BCTYMAIOUIUX B XUMHUYECKYIO PEaklHio, paBHA
Macce BeIeCTB, 00pa3yIIIUXCS B pe3yibTaTe PeaKkiuu.

3apsia ajpa - MOoJI0KUTEIbHBIN 3apsi] aTOMHOTIO s]Ipa, pPaBHBIA YUCITY TPOTOHOB B SAJIpE TaHHOTO
aneMeHTa. [lopsakoBelii HOMEep XuMUUYeckoro seMmenTa B [lepuonuueckoit cucreme JI.M.MenaeneeBa
paBHSETCS 3apsiAy sApa aTOMa 3TOTO JJIEMEHTA.

W3oTonbl - aroMHBIE PAa3HOBHIHOCTH OJHOTO M TOTO e 3JeMeHTa. M30TOombl COCTOSAT W3
aTOMOB C OJMHAKOBBIM 3apsiioM fJipa (TO €CTh C OJMHAKOBBIM YUCIOM MPOTOHOB), HO C Pa3HBIMHU
OTHOCUTEJIbHBIMH aTOMHBIMU MaccaMu (TO €CTh C Pa3HbIM YHCIOM HEUTPOHOB B sizipe). OueHb MHOTHE
AJIEMEHTBI B PUPOJI€ HAXOASTCS B BUJE CMECH U3 HECKOJIBKO U30TOIOB.

WNHruburopsl - BelecTBa, 3aMeUISIIOIINEe XUMHUUYECKUE PEaKIIH.

WNuaukaTopsl (KMCIOTHO-OCHOBHBIE) - BEILIECTBA CII0)KHOIO CTPOCHHS, HMMEIOIIKE DPa3HYIO
OKpacKy B pacTBOpax KHUCJIOT W OCHOBaHM. BbIBalOT MHAMKATOpPBI M NS OPYTHX BELIECTB (HE
KHCIIOTHO-OCHOBHBIE). Hampumep, kpaxman - MHAMKATOp Ha TMOSBIEHHWE B pacTBOpe uoAa (maer
CUHIOIO OKPAcKy).

WNonnast cBsA3b - IpelenbHbIA ciay4yail NOJspHOW KOBaJIEHTHOW CBSI3U. CBS3b MEXIY ABYMS
aTOMaM{ CUYUTAaeTCsl MOHHOM, €ClM pa3HUIa AJIEKTPOOTPHUIATEILHOCTEH STUX aTOMOB OOJbIIE HIIU
paBusietcs 2,1.

Honbl - OTpHUIIATETFHO WM TOJOXKUTEIBHO 3apsKEHHBbIE YaCTHIIBI, O0Opasylouiuecs Mpu
MPUCOCIUHCHUHM WJIM OTJaue 3JICKTPOHOB aTOMaMM 3JIEMEHTOB (WM TpynmnamMud aToMmoB). HMoOHBI
ObIBatOT oHO3apsAHbIe (14 win 1-), AByx3apsianblie (2+ win 2-), Tpex3apsiiHble U T.A. .

KaranuzaTtops! - BemecTBa, CriocOOHBIE YCKOPATh XUMUUECKHE PEAKIIMU, CAMH OCTaBasCh MPU
9TOM HEU3MEHHBIMHU.

KaTtronsl - mOI0KUTENHHO 3apSKEHHBIC HOHBI.

KBaHTOBbIE YMCTa - OMHUCHIBAIOT COCTOSIHHE KOHKPETHOTO AJIEKTPOHA B AJIEKTPOHHOM OOJIaKe
aToma:

- raBHoe (N) - MOKa3bIBAET, HA KAKOM JICKTPOHHOM YPOBHE, HAuMHAasl OT OJIMKANIIETo K AAPY
(1, 2, 3, ...) HAXOAWTCS JaHHBIN DJICKTPOH;

- opourtamsHoe () - mokaspiBaeT BHI TMOAYPOBHS (S-TIOJYPOBEHb, Pp-TIOAYPOBEHB, d-
NOJypOBEHb, {-1IOTypOBEHB);

-MarHuTHOE (M) - yKa3bIBaeT KOHKPETHYIO OPOUTAIIB (S-OPOUTATIb, Px-OpOHUTAIIb, Py-OpOUTAITE U
T.J1.);

-cITUHOBOE (S) - MOKA3bIBAET, KAKOE U3 IBYX BO3MOYKHBIX (pa3pelIeHHbIX) COCTOSIHUN 3aHIMMAET
AJIEKTPOH Ha JJAHHOUN OpOUTAIIH.

Kucnora - cinoxHoe BeuecTso, B MOJEKYJIE KOTOPOIO UMEETCS OJIMH WJIM HECKOJIBKO aTOMOB
BOJIOPO/Ia, KOTOpPBIE MOTYT OBITH 3aMelleHbl aToMamHu (MOHaMH) MeTauioB. OcTaBmIascs 4YacTh
MOJIEKYJIbI KHUCIIOTBHl HAa3bIBAa€TCS KHUCIOTHBIM oOcTaTkoM. Ele oJIHO ompeneneHue: KHUCIOThl —
BEIIECTBO, PACMaIAIOIIEecs B pacTBOPE ¢ 00pa3oBaHKeM HOHOB Bojopojaa H.

KoBaneHTHast CBSI3b - CBSI3bIBAHHE aTOMOB C TIOMOINBIO OOIMUX (MTOAETCHHBIX MEXKIY HUMH)
ANIEKTPOHHBIX Map. HemomnspHas KoBajieHTHas CBA3b OOpa3zyeTcss MeXAy aTOMaMd OJIHOTO BHJIA.
[lonsipHast KOBaJeHTHasi CBsI3b CYIIECTBYET MEXAYy JABYMS aToMaMd B TOM cllydae, €CIU HUX
AIEKTPOOTPHUIIATEIIHHOCTA HE OJTMHAKOBHI.

KonnenTpanus - OTHOCUTENBHOE KOJIMYECTBO Kakoro-iubo BemecTBa B pactBope. Hampumep,
MIPOIICHTHAs] KOHIIEHTpAIUsI- TO K€, YTO M MacCcOoBasl JOJS PACTBOPEHHOTO BEIIECTBA - OTHOIICHHUE
MacChbl PAacCTBOPEHHOTO BEUIECTBA K MAacce€ pacTBOpa, BBIPAXEHHOE B MpoleHTax. MonspHas
KOHIICHTpAIlMs- OTHOIIEHUE YHCIa MOJIEH PacTBOPEHHOTO BEIIECTBA K 00ImEeMy o0BeMy pacTBOpa
(enMHHMIIA - MOJIB/JT).
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KoopaunmonHoe d4ucino- K KaXIOW YacTHIe, HAXOJIIEHCS B KpUCTaUle, NPUMBIKACT
BIUIOTHYIO TOJIBKO OINPENEIEHHOE YMCIO COCEAHUX YACTHULl. DTO Pa3IU4HOE Ul PAa3HBIX KPUCTAJIIOB
YHCIIO COCETHUX YacTHUI] Ha3bIBACTCSA KOOPAWHAIIMOHHBIM YHCIIOM.

Kpucrann - TBepaoe BeLIeCTBO, B KOTOPOM aTOMbl, MOHBI WJIM MOJIEKYJIbl PAcCIOJIOXKEHbI B
IPOCTPAHCTBE PErYJISAPHO, MPAKTUIECKN OECKOHEYHO TOBTOPSIOUIMMUCS TPYIIAMH.

Kpucramnuzanus - cnoco0 OYMCTKM BELIECTBA IIyTEM OCAXAEHUS €ro M3 HaChILIEHHOIO
pactBopa. OOBIYHO HACHIIICHHBINH PACTBOP BEIIECTBA TOTOBUTCS IPHU MOBHIIEHHON Temmeparype. [Ipu
OXJIQX/IEHUHU PacTBOP CTAHOBUTCS NIEPECHILIEHHBIM U YUCThIE KPUCTAIUIBI BHIIA/IAIOT B OCA/I0K.

Kpucramnmueckas pemerka. Kpucramimdeckas CTpyKTypa XapakTepu3yeTcs MpaBUIIbHBIM
(perynsipHbIM) PACHOJIOKEHUEM YacTHIl B CTPOTO OINPENENIEHHBIX TOYKAaX MPOCTPAHCTBA KPHUCTAJIA.
[Ipy MBICIIEHHOM COEAMHEHMM JTHX TOYEK JIMHUSAMM IOJY4aloTCs MPOCTPAHCTBEHHBIN Kapkac,
KOTOpPBI Ha3bIBAIOT KPUCTAUIMUECKOW pemeTkod. Touku, B KOTOPBIX pPa3MELIEHbl YaCTHUIIbI,
Ha3bIBAIOTCS y3JaMM KPHCTAUNIMYECKOM peleTku. B y3nmax MOryT HaXxoAWThCSl MOHBI, aTOMBI WJIU
MoJeKyJbl. Kprucrananueckas pemerka COCTOUT U3 COBEPIICHHO OAMHAKOBBIX AJIEMEHTAPHBIX SYEEK
(cM. "anmemeHTapHas siueika').

Kpucrammoruaparsl - KpUCTAUTHYECKUE THIPATH (COSTUHEHUS BEIIECTBA C BOJON ), MMEIOIIHE
HOCTOSIHHBIN cOCTaB. BbIAEIAIOTCS U3 pacTBOPOB MHOTUX BEIIECTB, OCOOCHHO coJlei

MaccoBoe unciio(A) - cymma yuciia npoToHoB (Z) u HeiTpoHoB (N) B siipe aToma Kakoro-Jimdo
anemenTa (A =Z + N).

Mertammndeckast CBsI3b- XMMHYECKast CBS3b B KPUCTAIUIE MEXAY MOJIOKUTEIEHO 3apsKEHHBIMU
MOHAMH MeETajula IOCPEACTBOM CBOOOJHO MepeMeraonmxes (o BceMy o00BbeMY KpHUCTasUIa)
AJIEKTPOHOB € BHEIIHUX 000JI0UYEK aTOMOB METaJlJIa.

Morekyia - HaMMEHbILAs YacTULAa KaKOro-I1M00 BEIeCTBa, ONPEACIAIONIas ero XuMHUYECKUe
CBOICTBa U CIIOCOOHASI K CAMOCTOATEIbHOMY CYLIECTBOBAHUIO. MOJIEKYJIBI COCTOSIT U3 aTOMOB.

MonexkyasipHOCTh pPEAaKLMU - YHCIO HCXOAHBIX YacTHULl (HAIpUMep MOJIEKYJ, HOHOB),
OJIHOBPEMEHHO B3aUMOJICUCTBYIOIIUX JPYr C JPYIrOM B OJHOM OJJIEMEHTapHOM aKTe€ peaKLHUU.
MonekynsipHOCTh  peakiuuu MoxeT cocTaBiasaTh 1, 2 winm 3. COOTBETCTBEHHO pa3iMyaroT
MOHOMOJIEKYJISIPHBIE, OMMOJIEKYIISIPHBIE M TPUMOJICKYJISIPHBIC PEaKIIHH.

HeiitpoH - snexTpudecku HeMTpaiabHas 3JIeMeHTapHas (T.e. Hepa3Jeaumasi) 4acTHIla ¢ Maccoil
npumepro 1,6710% kr wmm 1,00867 a.e.m. HelTpoHsl BMecTe ¢ NPOTOHAMH BXOIAT B COCTAB
aTOMHBIX sJIEp.

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

Hopwmanshbie ycnoBus (H.y.) Ha3biBatoT Temnepatypy 0°C (273 K) u gaBnenue 1 atm (760 MM
prytHoro cron6a unu 101 325 ITa).

HykI1oHBI - 27IeMeHTapHbIe YacTUIIBI (TIPOTOHBI U HEUTPOHBI), BXOISIINE B COCTAB spa aToMa.

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

OxuciuTens - BEIIECTBO, CHOCOOHOE OTHUMATh 3JEKTPOHbI Yy JPYroro BeLIeCTBa
(BOoCcCTaHOBUTETS).

OKcuzbl - CIIOXKHBIE BEIECTBA, COCTOSINEE U3 aTOMOB JIBYX DJIEMEHTOB, OJUH M3 KOTOPBIX -
KHCJIOPOJI.

OKcuibl KUCIIOTHBIE - OKCH[IbI, KOTOPbIE B3aUMOAEHUCTBYIOT C OCHOBaHMSAMHU C 00Opa30BaHUEM
COJIU U

OKcuibl OCHOBHBIE- OKCHJIBI, KOTOpPBIE B3aUMOICHCTBYIOT C KUCIOTaMHU C 00pa30BaHUEM COJIH
Y BOJIBL.

Op6uTans - NMPOCTPAHCTBO OKOJO s/ipa, B KOTOPOM MOXKHO OOHApYXHUTh 3JEKTPOH. 3a
IpeJiellaMH 3TOro MPOCTPAHCTBA BEPOSITHOCTh BCTPETUTH AJIEKTPOH JOCTaTOYHO Maja (MeHee 5%).

OcHOBaHME - CIIO’KHOE BEIIECTBO, B KOTOPOM aTOM (HJIM aTOMBbI) METaJljla CBA3aHbI C THIPOKCH-
rpynnamu  (OH-rpynnamu). PacTBopuMBIe OCHOBaHHMSI MOTYT paclajgaTbCsi B pacTBOpe C
oOpa3oBaHueM rujipokcua-nonoB OH .

OcHoBanne am(pOTEpPHOE- CIOXKHOE BEIIECTBO, CIIOCOOHOE MPOSBIATh KaK KUCIOTHBIE, TaK U
OCHOBHBIE CBOMCTBAa B 3aBUCHUMOCTH OT MapTHEpa MO peakuuu. AM(OTepHOE OCHOBAHUE CIIOCOOHO
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OT/IaBaTh KaK MOHLI Bojgopojaa H' B peakuusx ¢ OOBIYHBIMH OCHOBAaHHMSMHM, TaK U THAPOKCH-TPYIIIIBI
OH’ B peakiusax ¢ OOBIYHBIMU KHCJIOTAMHU.

OtHocuTeHast aToMHas Macca - o0o3Hadaercs cumBosioM Ar('r" - oT anrimiickoro "relative" -
OTHOCHTEJIbHBIN) - OTHOIIIEHHE MacChl aToMa K Macce 1/12 atoma yriepona-12

[lepexomnoe cocTostHUE(TO K€, YTO AaKTUBUPOBAHHBIM KOMIUIEKC) - KOPOTKOXKUBYIIAs
MOJIEKYJIa, BO3HHMKAIOU[asi B XHUMHUYECKOW peaklHUd TIpU Mepexoie OT HA4YaJbHOTO COCTOSIHUA
(peareHThl) B KOHEYHOE (ITPOJIYKTHI). DHEPTUsi U T€OMETPHS MEPEXOJTHOI0 COCTOSHHUS COOTBETCTBYIOT
BEpILKHE YHEPreTUYECKOT0 Oaphepa, pa3eisioniero peareHTbl U MPOIyKTh

[lepuonnueckuii 3akon /I.11. MenneneeBa: cBoiCTBa 3JIEMEHTOB MIEPUOIUYECKH U3MEHSIOTCS B
COOTBETCTBUU C 3apsJIOM siIep UX aTOMOB.

[Topsnox peakiuu - Mo JAaHHOMY BEIIECTBY - MOKa3aTeslb CTENEHU IMPHU KOHILIEHTPALUU 3TOTO
BEIIIECTBA B KMHETHUYECKOM ypaBHEHUU. CymMMa MOPSIKOB MO BCEM BELIECTBAM HA3bIBACTCS OOIIMM
WM CyMMapHBIM MopsakoM peakuuu. Hanpumep, mist peakiuu 2 NO + Oz = 2 NO2: kuHeTH4YecKoe
ypasnenue v = k[NOJ?[O2]; Bropoii nopsnok no NO, nepselii nopsaaok no Oz, o6muii (CyMMapHsbIii)
nopsaok peakuuu 3. [l dIEMEHTApHBIX peakIHMil MOpSIOK - IeJIOUYMCICHHAs BEJIMYMHA,
COBIMAJAIOIAsl C MOJEKYJSPHOCTBIO peakuuu. i Ipyrux peakuuid MOpsSAKA OMPEACNISIIOTCS TOIBKO
9KCIIEPUMEHTAIILHO, IPUYEM OHH MOTYT UMETh KaK LIeJIOUMCIIEHHOE, TaK U IpOoOHBIE (M Aa)Ke HYJIEBOE)
3HAYCHHE.

[IpaBuno ['ynga: mpu 3aceneHun opoOutaneil ¢ OAMHAKOBOW sHeprueil (Hampumep, nsata d-
opOuTasnei) 3IeKTPOHBI B IMEPBYIO OYEpPEIb PACCENSIIOTCA MOOJMHOYKE HAa BakaHTHBIX ("mycThix'")
opOUTAIISX, ITOCIIEe YeTO HAYMHAETCA 3aceJieHre OpOuTaneil BTOPIMH 3JIEKTPOHAMHU.

[IpaBmiio oOKTeTa: aTOMBI 3JEMEHTOB CTpPEMSTCS K Haubojiee YCTOMUMBON 3JIEKTPOHHOU
koHpurypauuu. Camas pacnpocTpaHeHHas YCTOWYMBAasi DJIIEKTPOHHAss KoHpurypamus — ¢
3aBEPIICHHON BHEIIHEH 3JIEKTPOHHOU 000JI0UKOM U3 8 IJIEKTPOHOB (C OKMenom FNEKTPOHOB).

[Mpunmun Ilaynu: Hukakue ABa SJIEKTPOHA B OJAHOM aTOME HE MOTYT XapaKTepH30BaTbCA
OJIMHAKOBBIM HAOOPOM BCEX YETHIPEX KBAHTOBBIX YMCEN N, |, m u s.

[Ipockok dyeKTpOHA - OTCTYIUIEHUS OT OOmed [  OONBIIMHCTBA  DJIEMEHTOB
MIOCJICIOBATEIFHOCTH 3aIOJTHEHHSI AJIEKTPOHHBIX obomouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u Tak nmanee),
CBSA3aHHBIE C TE€M, YTO 3TH "HapylleHus MpaBui" 00ECIEeYMBalOT aTOMaM HEKOTOPBIX 3JIEMEHTOB
MEHBIIIYIO SHEPTHUIO 110 CPAaBHEHUIO C 3aII0JTHEHUEM AJIEKTPOHHBIX 000JI04eK "1o mpaBmiiaM".

[IpocToe BemiecTBO - BEMIECTBO, KOTOPOE COCTOUT U3 aTOMOB TOJIBKO OJHOTO 3JIEMEHTA WIH U3
MOJIEKYJI, TIOCTPOCHHBIX U3 aTOMOB OJHOTO djeMeHTa. [IpuMepsl: xene30, KUCIOPOI, aaMas, aproH,
MeJb U T.J.

[Iporon - ycroitumBas syneMeHTapHas (T.e. Hepas3aenuMmasi) 4acTHIa C 3JIEMEHTapHbIM (T.e.
HAUMEHBIINM U3 BO3MOXHBIX) TIONIOKHTEIEHBIM NIEKTPHUECKHM 3apsAaoM n Maccoit 1,67-1027kr (umm
1,00728 a.e.M.). [IpoToHBI BMECTE C HEUTPOHAMU BXOJAT B COCTaB aTOMHBIX sifiep. [lopsakoBsiii HOMep
XuMuueckoro sneMenta B Ilepuonnueckoii cucreme J[.M1.MeHneneeBa paBHSETCS YUCITY NMPOTOHOB B
AJIpe aToMa 3TOro 3JIEMEHTA.

PacTBOpUMOCTh - CIIOCOOHOCTH BEIIECTBA PACTBOPATHCS B TOM WM WHOM pPacTBOPUTEIE.
Mepoii pacTBOPUMOCTH BEIIECTBA MPH JTaHHBIX YCJIOBHUSX SBJSIETCS €ro COACpP)KaHWE B HACHIIIICHHOM
pacTBope.

PactBopuTenb: U3 IBYX MM HECKOJIBKUX KOMIIOHEHTOB PAacTBOpa PaCTBOPUTEIEM Ha3bIBAETCS
TOT, KOTOPBIH B3ST B OOJIBIIIEM KOJIMYECTBE M UIMEET TO YK€ arperaTHOe COCTOSIHUE, YTO U y pacTBOpa B
LEJIOM.

PacTBOp HaCHINIEHHBIH - PacCTBOP, B KOTOPOM JJAHHOE BEIIECTBO MPHU JAHHON TEMIIEpaType yKe
Oospilie HE pacTBopseTcs. HachImeHHBI pacTBOp HAXOAUTCS B JTWHAMHYECKOM DPAaBHOBECHU C
HEPacCTBOPUBIIMMCS BEIIECTBOM.

PactBops! - (pu3uKo-xuMHUYECKHE OAHOPOJHBIC CMECH MEPEMEHHOTO COCTaBa, COCTOSIINE U3
JBYX WJIH HECKOJIBKUX BEIECTB M MPOJIYKTOB UX B3aUMOACHCTBHUS.

PearenTs! - nCXOHBIC BEIIECTBA B XUMUUECKON peakiuu. DopMysbl peareHToB 3aMChIBAIOTCS
BCEr/ia B JICBOW YacTH ypaBHEHUSI XUMHUYECKOHN peakiuu.

CKOpOCTh XMMHUYECKOW pEaKIMHh- KOJMYECTBO BEIIECTBA, BCTYIMAIOIIETO B PEAKIUIO0 WA
oOpa3yrolnierocs Mpyu peakivy 3a eMHUIY BpeMEeHH B eIMHUIE 00beMa CUCTeMBbL. iMeeT pazMepHOCTh

MOJIB/J cek™L.
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CnoxHoe BElIeCTBO- BELIECTBO, KOTOPOE COCTOMT U3 MOJEKYJ, IOCTPOCHHBIX M3 aTOMOB
pa3HbIX AneMeHToB. [Ipumepsl: conb, caxap, IMOKCU] yriiepoaa, 0€H3uH, BoJa U T.1.

Comnu - CIIO’KHBIE BEIIECTBA, B KOTOPHIX aTOMBI METaJlIa CBS3aHbI C KUCIOTHBIMU OCTaTKaMH.

Conu Kucnble - COJMH, KOTOpPble MOMUMO HOHOB METajljla U KHCIOTHOIO OCTaTKa COJepKaT
MOHBI BOJIOPOAA.

Conu OCHOBHBIE - COJIM, KOTOPble IOMUMO MOHOB METajlsla U KUCJIOTHOTO OCTaTKa COJAepKat
ruapokcuibHble rpynnsl (OH-Tpymnmsn).

CrangapTHasi SHTaJIbIUS 00pa30BaHUs BEIIECTBA - TEIUIOBOM 3(PQeKT peakuuu oOpa3zoBaHUS
JTAHHOTO BEILIECTBA U3 DJIEMEHTOB IIPH OIMPEICTICHHBIX YCIOBUSX.

CrenieHb OKHMCIIGHHS: TPU OOpa30BaHMHM XUMHUYECKHX CBSA3€H MEXKIYy aTOMaMHU BIIEKTPOHBI
YaCTUYHO MEPEJAIOTCs OT MEHEee 3JIEKTPOHOAKIENTOPHBIX aTOMOB K 00jiee 3JIeKTPOHOAKLIEIITOPHBIM
atomaMm. Koin4ecTBO OTHAaHHBIX WM NPUHATHIX AaTOMOM JJIEKTPOHOB HA3bIBAETCS CTENEHBIO
OKHUCJICHHS aToMa B MoiiekyJse. [Ipu cBsi3pIBaHMM pa3HbIX aTOMOB CTEMEHb OKHUCICHHS paBHA 3apsay,
KOTOPBII nproOpen Obl aTOM B 3TOM COCIUHEHUH, €CIIM Obl OHO MOTIJIO COCTOSITh U3 OJHHX HOHOB.
OnuceIBaeT COCTOSTHUE aTOMa B MOJIEKYJIE.

CrpykTypHBIE (OPMYIIBI - H300pakeHUE MOJIEKYIIBI, B KOTOPOM IMOKa3aH MOPSIIOK CBSA3BIBAHHS
aTOMOB MexXJy co0oil. XuMmuyeckue CBSI3U B Takux (opmynax o0003HAUalOTCAd YEePTOUYKAMHU.
Hampumep, ctpykrypubsie gopmynsr: Cl-Ca-Cl (momekyma CaClz), O=C=0 (monekyna CO2) u T.1.
PexoMenayeTcst B CTpyKTYpHBIX opMyiax U300paXkaTh TAKKe U HEMOAIEHHBIE Maphbl 3JIEKTPOHOB.

TermnoBoit 3¢ddexr peakumii- Temnora, BBHACICHHAS WIA MOIVIOMIEHHAS TMPH TNPOTEKAHUH
xumudeckor peakuuu. O0buHO 0603Hayaetcs cumBonamu Q. [Ipu mocrossHHOM naBnenun TermoBoi
apdeKkT peaknuii paBeH WM3MEHEHUIO JHTAJIbIUH. B TEPMOXMMHYECKOH CHCTEME 3HAKOB
MOJIOKUTEIBHBIM CUYUTAETCA TEIIOBOM A((EKT 5K30TepMUYECKONW peakiuu (B KOTOPOW Tero
BhIZeNsIeTCs "HApyKy"). B TepMoarHaMudeckoil cuctemMe 3HaKOB TEIIOBON AP PEKT 3K30TEPMUIECKOM
peakiuu cuntaercst orpunateabubM (Q = -[1H).

Turb XUMHYECKUX pPEeaKIUii:

-COeIMHEeHUs- Korja JBa (uwiau Oosee) BelecTBa-peareHTa COeAUHAIOTCS B OJIHO, Ooisee
CJI0KHOE BELIECTBO;

-pa3NoXKeHUs- KOTJla OJJHO CJI0KHOE MCXOJIHOE BEIECTBO pa3jiaraercs Ha JBa WU HECKOJBKO
0oJiee MpoCThIX;

-00MeHa- KOI/la peareHTbl OOMEHUBAIOTCS MEXIy co00M aroMaMy MM LENbIMH COCTaBHBIMU
YacTSIMU CBOUX MOJIEKYJI.

-3aMELICHNsA- peakluu oOMeHa, B KOTOPBIX Y4YacTBYeT Kakoe-IHOO MpOCTOEe BEILIECTBO,
3aMellaronee OMH U3 3JIEMEHTOB B CII0KHOM BELIECTBE;

-HeWTpanu3auuu- (BakHas pPAa3HOBUAHOCTb peakiMii oOMeHa): peakIuu OOMeHa MexXIy
KHUCJIOTON 1 OCHOBAHMEM, B Pe3YyJIbTaTe KOTOPBIX 00pa3yeTcs COJib U BOJA;

-OKHCJIUTEIbHO-BOCCTAHOBUTENbHbIE PEAKIMH - PEaKIIMH BCEX MEePEUNCIIEHHBIX BBIIIE TUIIOB, B
KOTOPBIX TIPOMCXOIWT HM3MEHEHHE CTETNIeHW OKHUCICHUS KaKuX-TH0O0 aTOMOB B pearupyronmx
MOJIeKyJIax.

TutrpoBanue - croco® ompeneneHHsl KOHIEHTpAallMM pacTBOpa BellecTBa 4 € IOMOILBIO
pacTBopa BemiectBa b, koTopoe pearupyer ¢ BemectBoM 4. K To4HO oTMepeHHOMY o00BemMy
HCCIJIETyEMOT0 pacTBOpa A Mo KaruisiM J00aBIsIOT pacTBOp b M3BECTHON KOHIEHTpauu. OKOHYaHHe
PEaKIMU OTPeNeNAIoT ¢ MOMOLIbI0 HHAUKaTopa. [lo 00beMy H3pacxo0BaHHOTO pacTBopa b CynsT O
yuclie MoJiel BemecTBa A B 0ToOpaHHOM 1poOe 1 BO BCEM pacTBope A.

dusnuecKue sIBICHUS- SBICHHS, HE CONPOBOXIAOLIMECS MPEBpalleHHEM OJHUX BEILIECTB B
JIpyrue myTeM pa3pbiBa U 00pa3oBaHMsI CBSI3€H B MX MOJIEKYJIax.

XUMUYECKUE SBJICHHUS - SBJICHHSI, IPH KOTOPBIX OJHU BEIIECTBA, 00JIaat0IIUe ONpeIeIeHHBIM
COCTaBOM M CBOWMCTBaMHM, IMpPEBpallalOTCs B JApPYrue BEIIeCTBA - C APYTMM COCTaBOM U JAPYTUMU
coiictBamH. [Ipu 3TOM B cocTaBe aTOMHBIX AJ€p U3MEHEHUH HE MPOUCXOAUT. XUMUYECKUE SIBICHUS
Ha3bIBAIOT MHAUE XUMHUUECKUMH PEAKIIHSIMHU.

XuMUS - HayKa O BELECTBAX U 3aKOHAX, 10 KOTOPHIM MPOUCXOJAT UX MPEBPAIICHUS B APYTHe
BEIIECTBA.

[[lenous- pacTBOpUMOE B Boje cuibHOe ocHoBanue. Bee menoun (NaOH, KOH. Ba(OH).) B
pacTBOpax pacrajgarTcsa Ha KAaTUHOHBI METAJUIOB U TUApOoKcHa-noHbl OH'.
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DK30TepMUYECKHE PEAKIMU(OT TPEYECKOTO €XO - BHE, CHAPYXKH) - XMMHYECKUE PEaKIIHH,
MPOTEKAIOIIME C BBIJCIICHUEM TeIlIa.

DJIEKTPOH - YCTOWYHMBAs 3JIeMeHTapHas (T.e. HepazJeiuMas) 4acTHIla C dJEMEHTapHbIM (T.€.
HAUMEHBIINM M3 BO3MOXKHBIX) OTPHIIATEIBHBIM JIEKTPHUECKHM 3apsamoM M wMaccoit 9,11-1073 xr.
DNEKTPOHBI SIBISIOTCS COCTAaBHOW YAacCThIO aTOMOB BCeX JJIeMEHTOB. OO0JIagaroT CBOHCTBAMH Kak
YacTHll, TaK ¥ BOJIH.

DnekTpoHHasT KOHQUTYpAlHs- paclpeicsieHue 3JIEKTPOHOB IO JHEPreTUYECKHM YPOBHSM,
CYILIECTBYIOIIKUM B AJIEKTPOHHOM 00JIake aToMa. DJIEKTPOHHYIO KOH(MUTYPAIMIO OMUCHIBAIOT Pa3HBIMU
croco0aMu: a) ¢ TOMOIIBIO AJIEKTPOHHBIX (hopmys, 0) ¢ TMOMOIIBI OPOUTAIBHBIX JUArpaMm (CM.
“anekTpoHHAs (popmyna”, ANMEKTPOHHAS siuehKka”).

OnexTpoHHas (opMmyna- 3amUCh paclpeneieHHs] UMEIOUIMXCS B aToOME JJIEKTPOHOB IO
OHEPreTHYECKUM YPOBHSIM W opbutansm. Hanpumep, snextpoHHas (opmyna kuciopona (IIEMEHT
HOMep 8, aTOM COIEPKHUT 8 31eKTpoHOB): 15 252 2p*,

DNEKTPOOTPUIIATEIILHOCTh - OTHOCHTEIbHAS CIIOCOOHOCTh ATOMHBIX SIJIEp MPUTIATUBATEH K cebe
3IEKTPOHBI, 00pa3yoIlIie XUMHUYECKYIO CBSI3b. XapaKTepU3yeT CIIOCOOHOCTh aTOMa K IMOJISIpU3AINU
XAMHYECKHUX CBS3EH.

DJeMEeHT - BEIeCTBO, COCTOsIIIEe U3 aTOMOB OJHOTO BHJIa (M3 aTOMOB C OJIMHAKOBBIM 3aps0M
snpa). YacTo IeMEeHT COJIEPKUT B CBOEM COCTAaBE HECKOJIBKO U30TOIMOB.

DHJO0TepMUYECKHE peakiuu (0T rpedeckoro endon - BHYTPH) - XUMHUYECKHE pPEaKIIUH,
MIPOTEKAIOIIKE C TIOTJIONIEHUEM TeTLIa.

Dueprus aktuBanuu (E., nnorna o6oszHavaercs kak AE®) - 510 ta nononnurensuas sueprus (k
cpenHei sHepruu E cTalKuBarmMXCcs 4acTull), KOTopas He00X0quMa, YTOObI CTOJIKHOBEHUE MPUBEIIO
K XUMHYECKON peakIui. DHEPrui0 aKTUBAI[MU MHOT/Ia HA3bIBAIOT TAKXKE YHEPreTHUECKUM OapbepoM.
Kaxxnas xumudeckasi peakiys UMEET CBOIO PHEPrui0 akTuBauu. 3HaueHus Ea 1y peakuuil Mexmy
HEHTpaIbHBIMU MOJIEKYJIaMH COCTAaBJISIOT, Kak mpaBuiio, oT 80 mo 240 k/[>/monb. Ha Benuuuny E. He
BIIMSIECT TEMIIEpaTypa, HO MOXKET MOBJIHUATH IPUCYTCTBUE KaTaIN3aTopa.

OHranbnust - '"Teruioconaepikanue" pearupyromux BemecTB. O6o3Hauvaercs kak [JH. ITlpu
MOCTOSITHHOM JaBJCHUM (€CIM peakius HACT HE B 3aMKHYTOM COCYZAE) WU3MEHEHHE SHTAJIbIIUU B
MPOLIECCe XUMUYECKOM PeakIui paBHO €€ TerioBoMY 3 deKTy.

SnepHble peakiuu - TMPEeBpallleHHe OJHUX BEIIECTB B JPyrue, HO HE NyTeM pa3pbiBa U
00pa3oBaHUs XMMHUYECKUX CBSI3EH, a MyTeM U3MEHEHHsI CTPOCHHS SIIep DJIEMEHTOB, YYaCTBYIOIIUX B
TaKUX PEaAKIIHSIX.

15. OCOBEHHOCTHU PEAJIN3AIINU JUCHUTIJINHBI JJ151 UTHBAJINIOB U JINI]
C O'PAHUYEHHBIMH BO3MOXHOCTSAMMU 310POBbA

B cootBercTBUM ¢ MeTOAMUYECKUMHU peKoMeHAauusiMu MunoOpaayku PO (yTB. 8 ampens 2014
r. Ne AK-44/05BH) B Kypce HpezroiaraeTcsi MCIojib30BaTh COLMANBbHO-AKTUBHbBIE U peQIIeKCUBHBIE
METO/Ibl O0y4YeHHs, TEXHOJIOTMH COLMOKYJIbTYpHOU peabunurtanuu oOyuatoumuxcs ¢ OB3 ¢ mensio
OKa3aHHUs NOMOUIY B YCTAHOBJIEHUH IOJHOLEHHBIX MEKIMYHOCTHBIX OTHOLICHHUH.

OOyyeHue 1Ml C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSl OCYILLECTBIISIETCSI C Y4ETOM
UH/IMBUYAJIbHBIX TCUXO(U3MUECKUX OCOOCHHOCTEH, a JUIl HMHBAIMJIOB TaKK€ B COOTBETCTBUHU C
WMHAMBUAYaJIbHON MporpaMMon peaduiInTaluy HHBAIH/IA.

J1s JMI ¢ HapylleHHeM C¢JyXa BO3MOXHO IpelocTaBieHne HH(OpManu BU3YaJIbHO
(KpaTKMil KOHCHEKT JIeKIM, OCHOBHAs U [IOMOJHHUTENbHAS JIUTEpaTypa), Ha JEKIHOHHBIX U
IPAKTUYECKHUX 3aHATHUSX JOIYCKAaeTCsl MPUCYTCTBUE ACCUCTEHTA, a TAK XK€, CypAONEpPEBONYMKOB U
TU(dI0CYpIOTIEPEBOTUUKOB.

Onenka 3HaHWM CTYACHTOB Ha INPAaKTHUUECKUX 3aHATUSAX OCYIIECTBISAETCS Ha OCHOBE
MUCHbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIMPOCHI, MMCbMEHHO BBIITOJIHEHHBIX MPAKTUUECKUX 3a/1aHUH.
Jloknan Tak e MOXeT ObITh HpEeJOoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), IpU 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KauyecTBY M3JIOKEHHsS MaTepuaia
(MOHATHOCTh, KAauecTBO pEeYM, B3aUMOJEHCTBHE C ayauTopued M T. J) 3aMEHSIOTCd Ha
COOTBETCTBYIOIIME TPEOOBaHUS, MPEABIBISIEMbIE K MUCHBbMEHHBIM paboTaM (KauyecTBO O(OpPMIICHHS

41



TEKCTa U CIHCKA JIUTEPATYPHl, TPAMOTHOCTb, HATMYNE HJUTIOCTPALIMOHHBIX MaT€pPHUaIoB U T.1.)

C y4eroM COCTOSHUS 3JI0pOBbsl IPOCMOTP KHMHO(QWIBMA C IOCICAYIOIIMM aHAJIU30M MOMKET OBbITh
IPOBEJIEH JIoMa (Hampumep, Npu He0OOXOMMOCTH JONOIHHU-TEIbHOW 3BYKOYCHIIMBAIOLIECH anmapaTypbl
(HaymHMKHM)). B Takom ciydae CTYAEHT NpeAOCTaBiseT NMUCBbMEHHBIM aHaN3, COOTBETCTBYIOLIMH
HPEIbIABISEMBIM TPEOOBAHHSIM.

[TpomexxyTouHass arTectauus Ui JIML C HapyLIEHUAMHU ClIyXa HPOBOJUTCS B MHUCbMEHHOH
dopme, mpH STOM HCHONB3YIOTCS OOIIME KPUTEPHH oOleHMBaHWA. Ilpm HeoOXommmocTH, Bpems
HOJrOTOBKH Ha 3a4€Te MOKET ObITh YBEIHUYEHO.

JUid Ui ¢ HapylleHMeM 3peHMs JIOIYCKaeTcs ayJuallbHOE IPefOoCTaBlieHHue HMH(pOpMaIuu
(HarpuMmep, ¢ UCIIOJIb30BAHUEM IIPOTPaMM-CUHTE3aTOPOB PEUH), & TaK JK€ UCIIOJIb30BAHUE Ha JIEKLIUIX
3BYKO3alMCBhIBAIOIUX YCTPOHCTB (AMKTOGOHOB W T.A.). Jlomyckaercsi NMpHCYTCTBUE Ha 3aHATHUSX
accHUCTeHTa (MIOMOIIHKKA), OKa3bIBAIOIIEr0 00YJYarOIUMCs HEOOXOAUMYIO TEXHUYECKYIO TTIOMOIIb.
OneHka 3HaHMHA CTYJEHTOB Ha CEMMHAPCKHUX 3aHATUSAX OCYIIECTBISIETCS B YCT-HOM ¢opme (kKak
OTBETHI HA BOIPOCHI, TaK M MpakTHueckue 3amanus). [Ipu HeoOXxoaumocTu aHanusza (uiIbMa MOKET
ObITh 3aMEHEH ONMCAaHMEM CUTYallMM MEXA3THUYECKOIO B3aWMOJICHCTBUA (Ha OCHOBE OIbITA
PECIIOHJIEHTA, XYAOXECTBEHHOW JMTEpa-Typbl M T.J1.), TO3BOJSIOLIMM OLEHUTh CTENEHb
C(OPMHPOBAHHOCTH  HABBIKOB  BIQJCHUS METOJAaMM aHajiM3a M  BBIABICHMS  ClELU(UKU
(YHKIMOHUPOBAHUS M PA3BUTHA IICHXUKH, MO3BOJSIONIMMH YYUTHIBATH BJIMSHUE DSTHUYECKUX
¢dakTopoB. Ilpu mnpoBe-A€HHH MPOMEXKYTOUHOM aTrTecTaluu Uil JIUI C HapyLIeHHEM 3peHHs
TECTUPOBAHUE MOXKET ObITh 3AMEHEHO Ha YCTHOE COOECeI0BaHUE 110 BOIIPOCAM.

JIuna c¢ HapyumleHMsIMH OIIOPHO-IBHUIaTeJIbHOI0 anmapara He HYXIAITCSI B 0OCOOBIX
¢dopMax mpenocraBiieHUusl y4eOHbIX MarepuanoB. OJHAKO, C Y4YETOM COCTOSIHHUS 3[0pOBBbS 4YacTh
3aHATUM MOXeT OBbITh peaan3oBaHa JUCTAaHIMOHHO (mpu momouu cetu «MHTepHer»). Tak, npu
HEBO3MO>KHOCTH IIOCEIIEHUS JIEKIIMOHHOTO 3aHATUS CTYAEHT MOKET BOCIIOJIb30BAaThCsl KpPAaTKUM
KOHCIIEKTOM JIEKIIUH.

[Ipy HEBO3MOXXHOCTH IOCEIIEHUsI NPAKTUYECKOIO 3aHATUS CTYAEHT JOJDKEH IPEIOCTABUTH
NUCbMEHHBIN KOHCIIEKT OTBETOB Ha BOIPOCHI, IMCbMEHHO BBIIIOJIHEHHOE IPAKTUYECKOE 3a/laHHeE.
Jloknan Tak e MOXKeT OBbITh IpeAOoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPIKAHUIO OCTAIOTCS TEMH JK€, a TPeOOBaHUS K KAaueCTBY H3JIOKEHMsS MaTepualia
(MOHATHOCTh, KayecTBO pEYH, B3aMMOJEWUCTBUE C ayJUTOPHUEH M T. 1) 3aMEHSI0TCS Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MPEABbSBIsEMble K NMUCbMEHHBIM paboTaM (KauecTBO 0(hOpMIICHUS
TEKCTa U CMHCKA JIMTEPATYPhl, FPAMOTHOCTh, HAJTMYHME WIUTIOCTPAIIMOHHBIX MaTepUaNIOB U T.1.).

[TpomexxyTouHast aTTecTanysl Ui JIMI[ C HapyIHIEHUSMH OIOPHO-JBUTATEILHOIO armmapara
IPOBOAMTCS Ha OOIIMX OCHOBAaHUSAX, NPU HEOOXOIUMOCTH TMpoleypa 3ayeTa MOXKET ObITh
peann30BaHa AUCTAaHIIMOHHO (HampumMmep, MpH MOMOIIM porpammsl Skype).

Jl71s 3TOrO MO AOTOBOPEHHOCTH C MPENoJaBaTesieM CTYIEHT B OINpPEAEICHHOE BPEMs BBIXOJIUT
Ha CBS3b JJIs IPOBEICHUS MPOLEAYpHl 3aueTa. B TakoM ciydae 3adeT caaercst B BUjae codece0BaHuUs
no BompocaMm (cM. (OopMbl NPOBENEHUS MNPOMEXKYTOUHOM aTTecTalluu JUIs JUI C HapyLIEHUSMHU
3peHust). Borpoc 1 mpakTuyeckoe 3a1aHue BHIOUPAOTCS CaMUM MPEToIaBaTeNeM.

HpI/IMe‘{aHI/ICZ DOHIBI OILIEHOYHBIX CpCACTB, BKIIIOYAIOIIHWEC THUIIOBBIC 3aJJdHUSA WU MCTOIbI OLICHKH,

KPUTEpPUN OLICHUBAHMS, TIO3BOJSIOIIME OLICHUTh pPE3yJbTaThl OCBOCHMS JAHHON JAMCLMIIIMHBI
oOyyaromumucs ¢ OB3 moryt Bxoauts B coctaB PII/] Ha mpaBax OTJeIbHOTO JOKYMEHTA.

[TporpamMmy cocTaBuIn:
O.A. AnaHbeBa — JIOIEHT OTJeNIeHUs] OMOTEXHOJIOTH, KaHIU1aT XUMHUUECKUX HaYK, JTOLIEHT

C.b. Byp}/'XI/IH — JOLCHT OTACICHUA 6HOTCXHOHOFHﬁ, KaHIUAaT XUMHUYCCKUX HAYK

PenienzeHnT:
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B.A. KonoaspkHbIN — TOIEHT OT/AENICHUs OMOTEXHOIOTHH, KaHIUaT XUMHIECKUX HAaYK, JOIICHT
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