MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3SOBAHUS POCCUMCKOM ®EJIEPALTN

DOENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXJAEHUE BHICIIETO OBPA3BOBAHU S
«HauvnoHanbHBIN HCCIENOBATEIbCKUNU AAEpHBIU YyHUBepcuTteT « MUDU »

OOHMHCKMIT MHCTUTYT aTOMHOV SHEepPIreTUKN -

dwman denepanabHOTo rocyapCcTBeHHOTO aBTOHOMHOI0 00pa3oBaTeIbHOIO yUpeX/IeH s BBICIIIero 00pa3oBaHMs
«Ha1monaJibHbIV MCCI1eq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(VIATD HVISTY MU®W)

OTAEJEHME SITIEPHOM ®U3UKHN Y TEXHOJIOI' I

OnoOpeHo Ha 3aceaHuun
Vuenoro coseta UATO HUAY
MUDOU

[Tporoko:n ot 24.04.2023 Ne 23.4

PABOYAS IPOTPAMMA YYEBHOHU JUCHUILJIMHBI

XUMUA

HAa3edHUue al/lCl/ﬂ/ln/lMHbl
JUTA CTYAEHTOB CHENHATbHOCTH

14.03.01 «SInepHast S5HepreTUKa U TEIIO(QU3HKA»

Llugp, nazeanue cneyuarbHOCMU/HANPAasIeHus NOO2OMOBKU

dopma oOydeHHS: OUHAS

r. Oonunck 2023 r.



1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI

Henp n3yyeHunst IMCHHUIIIMHBI:

- MIpeaoCTaBUTbL CTYACHTY COBOKYIIHOCTb XHMMHUUYCCKHX 3HaHI/H\/Jl, COOTBCTCTBYIOIIIUX YPOBHIO
00pa3oBaHus CIIEIUATUCTA IO COOTBETCTBYIOIIEMY HAIIPABICHHUIO ITOATOTOBKHY;

- COOGHII/ITB CTYACHTY CBCIACHUA O HanOoJIee 3HAYMMBIX XUMHYECKHX 3HaHUAX, HpI/IO6peTeHHBIX
YCJIOBCUCCTBOM Ha COBPCMCHHOM OJTall€ €ro pa3BUTHA, WU 3HAYCHUMU HAYKW XUMHUHW B KHU3HH U
MIPaKTUYECKON JESITEIbHOCTH YEJIOBEKA;

- J1aTb OPCACTABJICHUA O MHOFOO6pa31/II/I XUMHYCCKHX BCHICCTB, UX CUCTCMATHUKE, CTPOCHHWH, CBOMCTBAxX
BEIIECTB U 3aKOHOMEPHOCTSX UX MpEeBpallleHU.

3agauu u3yYeHUs1 TUCHUIINHBI:

- AaTb COBPCMCHHBLIC MPCACTABJICHUA O CTPOCHHWHU BCUICCTBA, O 3aBUCUMOCTU CTPOCHUSA U CBOMCTB
BEILIECTB OT MOJOXKEHMSI COCTaBJIAIOIIMX HUX 3JIeMEeHTOB B Ilepuoauueckoil cucreMe XUMHUYECKUX
anemenToB /.M. MeHeneeBa, OT cocraBa U CTPOEHUS,

- JaTbh NPEACTABJICHUE O KMHCTUYCCKOM M TCPMOAWMHAMUYCCKOM IOAXOAaX IpPH HU3YYCHHU ITPHUPOAbL
XUMUYECKUX PEAKIHNA, OIMMCAaHUM XUMUYECKUX MPO1ecCOB. [[pUMEHNTh TEPMOAMHAMUYECKUIT U
KHHETHYECKHI METOABI IJIs1 00BSICHEHHS 3aBUCUMOCTH CKOpOCTHU XAUMHYECKOMN pC€aKkuu U XUMHYECKOro
paBHOBECHS OT Pa3INYHBIX (PAKTOPOB.

- OOBSICHUTh 3aBUCHMOCTb CBOMCTB BEIIECTB OT MPUPOJIbl XUMUYECKOW CBS3U (MOHHOM, KOBAJIEHTHOM,
METaJTNYECKOi);

- J1aTh HaBBIKM Oe30macHOi paboThl ¢ XUMUYECKMMH BellecTBaMU, cHhOpMHUPOBATH MPEACTABICHUS O
IIOCTAaHOBKE M BBIIIOJTHEHUU @HSHKO-XHMH‘—IGCKOFO 3KCHepI/IMeHTa;

- BBIpa6OTaTB HaBBIKM CaMOCTOSTEJIFHOTO ITOMCKAa XWMHWYECKOM I/IH(i)OpMaHI/II/I C HCIIOJIb30BAHHUEM
pa3aMYHBIX HMH(OPMALMOHHBIX HCTOYHUKOB (HAayYHO-TIOMYJSIPHBIX M3JaHUN, KOMIIBIOTEPHBIX 0a3
JTaHHBIX, pecypcoB Internet);

- pa3BUTh HABBIKM CHUCTEMHOIO MOAXOJAa K pEIIeHHI0 Y4YeOHBIX 3aJad Ha IpUMepe OCBOEHUs
JUCLUIUINHBL;

- JaTb 0a30Bble 3HAHUSA HEOOXOAMMBIE Ul W3Y4YEHHUS CIELUAIBHBIX IUCLMILUIMH, a TaKxke Ui
WCIIOJIb30BaHUS MPUOOPETEHHBIX XUMUYECKUX 3HAHUH B JAJIbHEHUIIICH MPAKTUUECKON e TETLHOCTH.

2. MECTO JJUCIUILJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI (naee
— OIl) BAKAJIABPUATA

HucuuiuinHa «XuMUs» peanusyercs B pamMkKax o00s3arenbHOM uacTH, (opMHUpyeMoit
y4aCTHUKaMU 00pa30BaTeIbHbIX OTHOILIEHUH, 1 OTHOCUTCS K €CTECTBEHHOHAyYHOMY MOYJIIO.

Jlis m3ydeHusl TUCLMILIMHBI HEOOXOIUMBbI 3HAHMs, YMEHUS U HaBbIKM, COPMHPOBAHHBIE Y
oOyyaromuxcs B pe3ysibTaTe OCBOCHUS JUCLUILIMH 0oOl1asl, HEOpraHuyeckas 1 OpraHudeckas Xumus,
¢u3uka, MaTeMaTHKa B 00beMe CpeAHEN IIKOJIbIL.

3HaHue XUMHU (POpMUpPYET OOIIYI0 MHXKEHEPHYIO KYJIbTYpY CIELUAINCTA, JaeT BO3MOXKHOCTb
riyoke HNOHUMAaTh JI0Oble TEXHOJIOTMYECKHE M 3KOJorMueckue mnpoueccbl. Kypc xumun sBisercs
6a30 A5 u3ydeHus psaa oOeo0pazoBaTeIbHBIX U OOLUIETEXHUYECKUX TUCLIUILIMH.

Jucuunnuna uzydaercda Ha [ kypce B [ u Il cemecTpax.

3. IEPEYEHb INTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 11O JUCLHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBbBIMH PE3YJIbTATAMHN OCBOEHUA
OBPA3OBATEJIbHOM TPOTPAMMBI

B pe3ylbTaTEC OCBOCHUA OIl1 6aKanaBpHaTa 06yqa}01u1/n710>1 AOJIKCH OBJIAACTH CICAYHOIIHUMU
pe3ylibTaTaMu O6y‘IeHI/IH IO AUCIHUITIIMHE:

KO}_'[BI HaunmenoBanue KOMIICTCHIIMH KO,Z[ 1 HAUMCHOBAHHEC
KOMIICT! CHI_II/Iﬁ HWHJAUKATOpa AOCTUIKCHUA KOMIICTCHIINN




VKE-1 Croco0eH MCIoIb30BaTh 3HAHUS
€CTECTBCHHOHAYYHBIX JUCIUILINH,
MIPUMEHSTH METOBI MATEMaTUIECKOTO MaTEMATHYECKOI0 aHaIn3a U
aHaJM3a U MOJICITUPOBAHUS,
TEOPETHUECKOTO H

3KCIEPUMEHTAIBHOTO UCCIICIOBAHMS B V-VYKE-1 ymerb: ucnonb3oBaTh
[IOCTABJIEHHBIX 3aJa4ax

3-VKE-1 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUTUIMH, METOJIBI

MOJCINPOBaHUS, TCOPETHUIYCCKOT'O U
OKCIICPUMCHTAJIBHOI'O UCCIICA0OBAHUA

MAaTEMATUYCCKUEC METOAbI B TCXHUYCCKNUX
HpI/IHO)KCHI/ISIX, paCCqHTBIBaTB OCHOBHBIC
YHUCJIOBBIE XaPaKTEPUCTUKHU CIIY4aHBIX
BCIINYUH, pCHIaTI) OCHOBHBIC 3a1a4U
MaTeMaTUYECKON CTATUCTUKH; PEIIaTh
THUITIOBBIC paC‘-ICTHI)IG 3aa4Yunu

B-YKE-1 Bnagers: MeTogamMu
MaTEeMaTHYECKOro aHaju3a 1

aHallu3a U pacyera XapaKkTepHCTHK
(hU3HYECKUX CHCTEM, OCHOBHBIMHU
nprueMaMu 00paboOTKK SKCTIEPUMEHTATIBHBIX
JTAHHBIX, METOZAMH PabOTHI C
NPUKIJIAJIHBIME TPOrPAMMHBIMA
POIyKTaMHU

4. BOCIIUTATEJIbHBIIA NOTEHIUAJ JACIATLIAHBI

HanpasJsenusi/uejan 3agauu BOCIIUTAHUSA BocnurareabHbBIA NOTEHIIHAJ JUCIHUIIITHH
BOCIIMTAHMUS (xom)
JKOJIOTHYECKOe — (hopmupoBanue Hcnonb3oBaHne BOCIIUTATENBLHOTO
BOCIIUTAHHE OepeXHOro OTHOIICHHS K | TOTEHIMaa JUCIUIUIMH TYMaHUTapHOTO,
IPUPOJIC U OKPYXKAIOUIEH | €CTeCTBEHHOHAYYHOIO U
cpene (B9) 00mmenpoheCcCHOHATBHOTO MOTYJICH:
- pa3BUTHE HKOJIOTUYECKOU KYJIbTYpPhI Uepe3
yueOHbIe 3aJaHUs UCCIIEA0BATEIHCKOTO
XapakTtepa, IoJroToBKy pedepaTos,
JOKJIaJI0B, MPE3EHTAIUH, 3cCe, HAYYHO-
00pa3oBaTeNbHBIX TPOEKTOB IKOJIOTUIECKON
HAIPaBIIEHHOCTH;
- COJICUICTBHE PA3BUTHUIO HKOJIOTUYECKOTO
MBIIIJICHHS] Yepe3 U3ydeHHe MOCIeICTBUN
BIIUSTHUS YEJIOBEKA HAa OKPY)KAIOIIYIO CPELy.
HNHuTennexktyajbHoe - popmHpoBaHUE Hcnonk30BaHne BOCOUTATENIBHOTO
BOCIIUTAHHE M CCIIEeI0BATENIbCKOTO U MOTEHIMaNa AUCIHUIUIUH
KPUTHUYECKOTO €CTECTBEHHOHAYYHOTO,

MBILUIEHUS, KYJIbTYpPbI
YMCTBEHHOI'O TpyJa
(B11)

obmenpoheccHoHanbHOTO U
po(heCCUOHATLHOTO MOJYJIS JJISl Pa3BUTHUS
UCCIIEIOBATEIILCKOTO U KPUTUYECKOTO
MBIIUTICHUS, (POPMUPOBAHUS KYJIbTYPbI
YMCTBEHHOT'O TPYy/ia MOCPEICTBOM
BOBJICUCHUS CTY/ICHTOB B y4eOHO-
UCCIIEIOBATEIILCKYIO JICITEITBHOCTD
(yueOHBIE HCCIIeIOBATENbCKIE 3a/1aHNUS,
KypcoBble pabots, HUPC).

MOJCIIMPOBaHUA; MCTOAAaMU PCIICHUA 3aJia4d




IMpodeccuonanbHoe u
TPYJ0BO€ BOCIIUTAHHE

- popmupoBaHue
rIyOOKOTO TOHUMAaHUS
COLMAIbHOU pOJIH
npodeccuu, TO3UTUBHON
U aKTMBHOM YCTaHOBKH Ha
[IECHHOCTH U30paHHOMI
CTEeUATBHOCTH,
OTBETCTBEHHOTO
OTHOILIEHUS K
npodeccrnoHaIbHOM
JESATeIbHOCTH, TPYILY
(B14)

1 .Micnonb30BaHne BOCIUTATEIILHOTO
MOTEHIMaa JUCIUIUIUH
€CTECTBEHHOHAYYHOTO U
0011enpohecCHOHaTBFHOTO MOYJIIS JJISL:

- opMHEpOBaHUS TO3UTUBHOTO OTHOIICHUS
K npodeccru, TOHUMaHUs €€ COIHAITLHOM
3HAYUMOCTH U POJIH B OOIIECTBE,
CTPEMJICHHS CJIEIOBATh HOpMaM
poeCCUOHAIBHOM ATUKH MTOCPEICTBOM
KOHTEKCTHOTO O0y4YeHUsI, PEIICHUS
MPAKTHKO-OPUCHTUPOBAHHBIX CUTYAITMOHHBIX
3az1ad.

- opMHUpOBaHUS YCTOMUMBOTO HHTEpECa K
npoeCCHOHAIBHON e TEHHOCTH,
CIOCOOHOCTH KPUTHUYECKU, CAMOCTOSITEIIHHO
MBICJTUTh, TOHUMATh 3HAYUMOCTh MPOdeccuu
MOCPEICTBOM OCO3HAHHOTO BBIOOpA
TEMAaTHUKHU TTPOEKTOB, BHITIOJTHEHUS ITPOCKTOB
C TIOCJICTYIOIIEH TyOIMYHOM Mpe3eHTaIuei
pe3yabTaToOB, B TOM YHciie 000CHOBAHUEM UX
COLMAIBHOW M TPAKTHYECKON 3HAUMMOCTH;

- opMHUpPOBaHUST HABBIKOB KOMaHTHOW
paboThl, B TOM YHUCIIE peau3aluu
Pa3IUYHBIX IPOEKTHBIX poJielt (Juaep,
WCIIOJIHUTEIb, QaHAIUTUK U TIP.) TOCPEICTBOM
BBITIOJTHEHHS] COBMECTHBIX MPOEKTOB.
2.Mcnonp30BaHue BOCIUTATEIIBHOIO
MOTEHLIKaja TUCIUIUINHB « DKOHOMHYECKHE
Y TIPaBOBBIE OCHOBBI MEAUIIMHCKON
JESITeIbHOCTHY, « DKOHOMUYECKHE U
IIPaBOBBIE OCHOBHI MPO(eccuoHAIbHON
JEeSITeIbHOCTID IS

- popMHpOBaHUS HABBIKOB CHCTEMHOTO
BUJICHUS POJIM U 3HAYMMOCTH BBIOpaHHOM
npodeccuu B COMATbHO-I3KOHOMHYECKUX
OTHONICHMSIX Yepe3 KOHTEKCTHOE 00yueHue

5. OFBEM JUCLUIIIMHEI B 3AYETHBIX EAUHUIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMMYECKHNX YACOB, BLIJIEJJEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIMXCS C MPENOJABATEJIEM (11O BUIAM 3AHSITUI) U HA
CAMOCTOSITEJIbHYIO PABOTY OB YYAIOIMXCS

KoauvecTBo yacoB Ha Bu padoThl 1O

cemMecTpaMm:
Bua padorsl P
Nel Ne 2 Bcero
KonTakTHast padoTa o0yyarommxcs ¢
npenojaaBarteJieM
AyuTOpHBIE 3aHATHS (BCEro) 32 48 80
B Tom uncne:
aexyuu 16 16 32
NpaKmudecKue 3aHamusl 16 16




1ab0OpamopHvle 3aHamust 16 16 32
IIpoMe:kyTOUHAsI aTTECTAIUS
B Tom uncne:
3auem +
Oxzamen 36 36
CamocrosiTesibHast padoTa 00y4arouuxcst 76 24 100
Bcero (yachi): 108 108 180
Bcero (3aueTHble eIMHUIIBI): 3 3 6
6. COAEP) XAHUE JUCHHUIIJIINHBI, CTPYKTYPUPOBAHHOE mo TEMAM

(PA3JIEJIAM)

AKAJIJEMUYECKHUX YACOB ¥ BUJIOB YUEBHBIX 3AHATUI

C VYKA3AHMEM OTBEJAEHHOI'O HA HHUX KOJ/HUMYECTBA

6.1. Pazoenvl oucyuniunvl u mpyooemKoCcns no UOAM YYeOHbIX 3aHAMUL (8 AKA0EMULECKUX Yacdax)

Henens HaumenoBanue pa3aesa /TeMbl Bujbl y4eOHbIX 3aHATHIH, BKJIIOYAS
AUCHUTLINHBI CaMOCTOSITeIbHYI0 padoTy 00y4yaromuxcs u
TPYA0EMKOCTh
(B yacax)
Jlek IIp Jlab | Bueayn | CPO
1-2 1. OcHOBHbIE IOHATHSI B XUMHUH 2 6 6
3-8 2. XumMu4ecKkasi KHHETHKA M XUMHYecKoe 6 30
paBHOBecHe
3-6 XuMHYecKasi KHHETUKa 4 4 15
7-8 XUMHYECKOE PaBHOBECHE 2 15
9-16 3. PacTBopnl 10 6 46
9 PactBopsl. O011He CBOMCTBA PACTBOPOB. 1 6
10 PacTBOpbI HEINEKTPOITHUTOB. 2 10
KonnuraruBHeie CBOWCTBA pacTBOPOB.
11-16 | Uctunubie pacTBophl. OOIIHE CBOMCTBA 7 6 30
pacTBOPOB JIEKTPOJIMTOB. PaBHOBeCHS B
BOJIHBIX PACTBOpax 3JICKTPOJIUTOB
Hroro 3a I cemectp 16 16 76
1-4 4. OcHOBBI XUMHY€CKOH 5 4 4 6
TePMOANHAMHKH
1 OCHOBHBIE TIOHSTHS U ONIPEACIICHUS 2 1 2
XUMUYECKON TePMOIMHAMUKHY.
2-3 Tepmoxumus. 2 2 4 2
4 CaMonpou3BOJIbHBIE U 1 1 2
HECaMOIPOU3BOJILHBIC MPOLIECCHI.
Kpurtepuu paBHOBeCHS 1 HAIPaBJICHUS
CaMOTIPOU3BOJILHOTO MPOTEKAHUS
MIPOLIECCOB.
5-8 5. OCHOBBI 3J1eKTPOXHMHUH 3 4 4 8
5-6 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE 1 2 2 4
peaxIuu B pacTBOpax.
7-8 OnexTpoxuMuueckue mpoueccsl. Kopposus 2 2 2 4
METAJJIOB ¥ METOBI 3aIIUTHI OT KOPPO3UH.
9-14 6. CTpoeHue BellecTBa 1 XUMHYECKAs 7 6 4 8
CBSI3b
9-10 CrpoeHue aToMa 2 2 2
11-12 [lepuoanueckuii 3aKOH U MEPUOINYECKas 1 2 1




cucTeMa XUMUYECKUX 3JeMeHToB .M.
MeHeneeBa.
12-13 | XuMuyeckas CBsI3b U MEKMOJIEKYISIPHBIE 2 2
B3aMMOJICCTBUS
14 CrtpoeHue BelecTBa U €ro arperaTHoe 1 1
COCTOSTHUE
14 Kommuiekcubie coenqunenus 1 2 4 2
15-16 7. IucnepcHble cuctembl. Kosutonaunbie 2 2 4 2
PACTBOPHI.
15 JlycniepcHble CUCTEMBI. 1 2 4 1
16 Komnounnsie pactBopel. OcoOeHHOCTH 1 1
CBOWCTB BBICOKOJIUCTIEPCHBIX CUCTEM.
Hroro 3a I cemecTp 16 16 16 24
Ipum.: Jlex — nexyuu, Ilp — npakmuueckue 3auamus / cemunapul, Jlab — nabopamopmuvie 3ansamus, Bueayo —
sHeayoumopHas KoHmaxkmuas padboma, CPO — camocmosmenvuas paboma obyuarowuxcs, I[II1 —

NpaKmuyecKkas no020moeKa.
6.2. Copep:xaHue TUCHHUILUIMHBI, CTPYKTYPHUPOBAHHOE 10 pa3jesam (TeMam)

Jlexyuonnwiu Kypc

Conep:xanue
HaumenoBanue pazaena / P

Heneas
TEMbI TUCHUITJINHBbI

Cemectp [

1-2 1.OcHoOBHbBIE NIOHSTHSA B CocraB atoma. OnemeHTapHble uyactunbl. CocrtaB sapa
XUMMHU atoma. Xumudeckuid anemeHT. M3oromel. HMoHbl. OCHOBBI
aTOMHO-MOJIEKYJISIpHOTO ydeHHusi. Macca aTtoMoB. AToMHas
equauna Maccel. OTHocHTedbHaAs artoMHas Macca. Macca
Mouiekysl. OTHocHUTeNnbHas MOJeKyasipHas macca. KoiudecTBo
BemiecTBa. Monb. Yumcno ABoragpo. MonsipHas Macca.
Mousipubiii 00bEM. OCHOBHBIE CTEXHOMETPUYECKUE 3aKOHBI
XUMHH. 3aKOH COXpaHEHHUsI Macchl. 3aKOH TOCTOSHCTBA
cocTaBa. 3aKOH TMPOCTBIX OOBEMHBIX OTHOIICHUH. 3aKOH
COXpPAaHEHHUS  SHEPruu. 3aKOHbl  Ta30BOTO  COCTOSIHUSL.
Xumuueckue peakuuu. Kiaccupukannus XUuMUIECKUX PEaKIIHii.
PacuérHple 3amauM Ha TOHATHE MOJIb, TA30BBIE 3aKOHBI, MO
YpaBHEHUSM XHUMHUYECKUX PEaKIuu.

3-8 2. XHMHYeCKasi KHHETHKA H XUMHYeCKOe PABHOBECHE

3-6 XuMuyeckasi KHHEeTHKa l'omorennsie u rereporeHHble peakiuu. HeoOpatumbie
peakuun. CkopocTh XuMHYeckoll peakuuu. (OCHOBHOMU
nocrynar kuHeTuku. KoHcranta ckopoctu peakumu. [lopsmok
peakuuu.  OJIEMEHTapHble  peakuuu.  MOoJeKyJIIpHOCTb
XMMHMYECKOM  peakuMM. 3akOoH  JEWCTBHA  Macc  JUIA
JJIEMEHTApHOW XMMHYECKOW peakuuu. Peakuuu HylIeBoro H
NepBOTro Tmopsiika. PaauoakTUBHBIN pacmaj, Kak peaxknus
nepsoro mnopsaka. Ilepuox mnomypacnana. Kunetnueckue
ypaBHeHUs1 U pacyeThl. CloKHBIE peakuuu. MexaHu3m
XMMHMUYECKOM peakuuu. Jlumutupyromas craaus Ipolecca.
3aBUCHMOCTb CKOPOCTH pEaKUUU OT TeMIEepaTypbl. DHEprus
aktuBanuu u  kodpdunuent Baut-I'odda. VYpaBHeHue
Appennyca.  IlpaBuno  Baut-I'opda.  Dueprernyeckas
quarpamMma xummudecko peaknuu. Karanus. Marubuposanmue.




I'ereporennsie XUMHYECKHUEC peaKLuu. Kuneruka
TE€TEPOrE€HHBIX PEAKIIUl.

7-8

XUMHUYECKOE PABHOBECHUE

XVMMHYECKOE PABHOBECUE KAaK YACTHBIM cilydail oOei
npoOiieMbl paBHOBecus. (OOpaTUMbIe XUMHUYECKHE PEaKIIUU.
Kunernueckuii BBIBOJ] 3aKOHA JACHCTBYIONINX Macc 0OpaTUMOA
XUMHUYECKOM peakuuu. KoHCTaHTa XMMHUYECKOrO PaBHOBECHS.
BnusiHne W3MEHEHMS BHEIIHUX YCIOBHM Ha TIOJIOKEHUE
XUMHUYECKOTO  paBHOBecHs (KOHILIEHTpaIus JIaBJICHUE,
TEeMIIepaTypa, KaTaJu3aTop). [Tpuamun  Jle-Illarense.
TunoBsele 3aJ1a4M HA XUMHYECKOE PABHOBECHE.

9-16

3. PacTBOpBI

PactBopsl. Obmue cBoiicTBa
pacTBOpOB.

PactBopenne Kkak  CIOXHBIM  (U3HKO-XMMHUYECKUN
npouecc. ConbBaranus (rugparanusi). CosbBaTel (TUAPATHI).
Kpucramnorngparsl. TepmoauHamMuka Mmpounecca pacTBOPEHHS.
WN3meHeHne »HHTANBIUM M DHTPONMU NPU PACTBOPEHMHU.
Knaccudukanus pactBopoB. WCTHUHHBIA W KOJUTOWIAHBIN
pacTtBopbl. KOHIIEHTpHUPOBAHHBIN U pa30aBiIEHHBIN PacTBOPHI.
Hacpimenneiii  pactBop.  PacTBOpbl  DJIEKTPOJIMTOB |
HeaeKTposiuToB.  CrocoObl  BBIpaKEHHUS — KOHLIEHTpaluu
pactBopoB. MaccoBas, MoJpHasi, 00bEMHAs 107U, MossipHas
KOHIIEHTpallKs, HopMasibHas (9KBUBAJIECHTHAsI) KOHIICHTPAIHSI.

10

HctrHHBIE PACTBOPBI.
Pa3z0aBnenHbie pacTBOPHI
HERJIEKTPOJINTOB

PactBoprmocTh BEILIECTB. Koadpdunuent
pacTBopuMOCTU. PaCTBOPUMOCTD Ta30B, )KUIKOCTEN U TBEPIBIX
Ten. Mogens HIeanbHOro  pacrtBopa. 3akoH ['eHpm.
KomnmuratuBHele  CBOMCTBAa  pacTBOpoB. 3akoH  Payms.
H3meHeHne TemmepaTyp KHUIEHHMS U 3aMep3aHUs PAacTBOPOB.
O0ymnockonuyeckass M KPHUOCKOMUYECKas: IOCTOSHHBIE.
Ocmoc. Ocmotmueckoe  nmaBimeHue. OOpaTHBIE  ocMoOC.
VpaBuenne  Bant-I'odpda.  KommuratuBHbie — cBoiiCTBa
pPacTBOPOB IEKTPOIUTOB. M30TOHUYECKHI KOAPPUITUECHT.

11-16

HcTunHbIie pacTBOPBI.
CaolicTBa pacTBOPOB
ANIEKTpOJIUTOB. PaBHOBECHS B
BOJTHBIX PaCTBOPax
AIIEKTPOJIUTOB

CgoiicTBa pacTBOPOB 3JIEKTPOJHUTOB M 3JIEKTPOJUTHYECKAS
auccouranusi. MexaHu3Mbl AJIEKTPOITUTHYECKON TUCCOIUALIKT
U COCTOSIHME HWOHOB B pactBope. CunbHble u cialOble
3JIEKTPOJIUTHI. CreneHb JINCCOITHAITIH. KoncranTa
auccoumanuu. Jlucconmmanus KHCIOT, OCHOBAaHHM H COJICH.
3akoH pasbaBienust OctBasnbna. Juccomuanmusi  BOJBI.
Bonopoanblii M rUApPOKCHILHBIA MoOKa3arean. PacueTsl
BOJIOpoAHOTO TIoKasarelns (pH) pacTBOpoB CHIIBHBIX M C1aObIX
KHCJIOT U OCHOBAHHUH.
PacTBopumoctsb MaJIOPACTBOPUMBbIX BellleCTB.
[IpousBenenne pactBopuMOCTH. Pacy€Thl pacTBOpUMOCTH U
MPOU3BEJICHUS] PACTBOPUMOCTH MaJOPACTBOPUMBIX BEIIECTB.
BrnusiHue mocTOpOHHHMX BEIIECTB HAa PacTBOPUMOCTh. ekt
00I11eTO NOHA.
OO0MeHHBIe peakuuu B pacTBopax. Peakiuu ¢ oOpazoBaHueM
0CaJIKOB MaJIOPACTBOPUMBIX BEILIECTB, CIA0BIX JJIEKTPOJIUTOB,
ra3oB, OIPEJECICHUE HANpaBICHUS NPOTEKaHUS peaKInil
HOHHOT'0 0OMEHa.
I'maposms coaeii. Hanucanue peakumii ruaposmsa. CreneHb
TUAPONN3a U KOHCTaHTa ruaponusa. Pacuér pH pactBopos
coneil. dakrtopel, BAMAOMIKE HAa TUAPOTU3. COBMECTHBIN
TUAPOIN3 IBYX coieil. Tumnosbie 3a1aun.

KoMiuiekcHble COeIMHEHHU; HOMEHKJIaTypa,
XapaKTEePUCTHKA YCTOMYMBOCTU. 3aJauyd HA PaBHOBECUE MPHU




| IUCCOLIMAIMY KOMIIJIEKCHBIX COE€IUHEHU

2 cemecTp

4. OcHOBBI XMMHYECKOIi TCPMOANMHAMHUKH

OCHOBHBIE TOHATHUS U
ONPENEIIEHUS XUMUYECKON
TEPMOIMHAMUKH.

OCHOBHBIC TIOHSTUS W ONPEACICHUS XUMHUYCCKOU
TEPMOJIUHAMHUKHU. 30/IMpOBaHHBIE, 3aMKHYTHIC, OTKPBITHIE
CUCTEMBI B UX OKpykeHue. [lapameTpbl cOCTOSTHUS U (QyHKIIHH
COCTOSIHUSI TEPMOJMHAMHUUYECKON cuctembl. PaboTa u Temora.
N3oxopHble, W300apHBIE, W30TEPMUYCCKUE, aTuabaTHYCCKHE
npoueccol. IlepBoe Hadamo TEPMOIUHAMUKH. ODHTAIBIIUS.
Bnyrpennss sHeprus.

Tepmoxumus.

Tepmoxumus.  TemnmoBble  3PQeKTHl  XUMHUECKHX
peakuuii. 3akoH I'ecca u cleACTBUS W3 HEro. DHTAIBIUS
oOpaszoBaHusi U cropanus BemiecTB. CTaHIApPTHOE COCTOSIHUE
BenlecTBa. Pacy€r TemnoBeIX 3pPEeKTOB XUMUUECKUX pEaKLUi.
3aBUCHUMOCTb TEIUIOBBIX 3(PPEKTOB OT TemmepaTypbl. 3aKOH
Kupxroda.

CaMonpou3BOJIbHBIE U
HECaMOITPON3BOJILHBIC
npoueccsl. Kpurepun
PaBHOBECHA U HAITPABJICHUA
CaMOTIPOU3BOJILHOTO
MIPOTEKaHHS TTPOIIECCOB.

Camonpon3BOJIbHBIE M HECAMOIIPOU3BOJIBHBIE MTPOIIECCHI.
Oco0OeHHOCTH ~ CaMOMPOM3BOJIBHBIX  IPOLIECCOB,  MOMCK
KpUTEpHUsT  TPOTEKAaHUS  CAMOIPOM3BOJBHBIX  IPOIIECCOB.
OHtponus. TepMmoauHamMuyeckas BEpPOSATHOCTb. YPaBHEHHE
Bonpimana.  3aBHCHMOCTH  DHTPOTIMH OT  TEMIIEpPaTypHI,
JaBIIeHNs, 00bEMa CUCTEMBI, CIOXHOCTH CTPOSHHSI MOJIEKYIL.
W3MeHeHre SHTPONUU MPH MPOTEKAHUU XUMHUYECKUX peaKIinii
n npu (a3oBeIX Tmepexogax. Kpurepum paBHOBeCHS U
HAIpPaBJIEHUS CaMOIIPOU3BOJIBHOTO TPOTEKAHUSI IPOIECCOB.
Onepruss  ['mb66ca ([JG). Kpurepuii  ocymecTBUMOCTH
XUMHUYECKOTO Tmporecca. DHeprus [ubOca w HampaBieHUE
XUMUYECKOTO  Ipolecca. BiusHME  SHTAIbOUHHOTO U
SHTponuitHOro (akTOpoB Ha HANpaBlIEHWE MPOTEKAHUS
nporecca. OHeprus I[ub6ca oOpazoBanusi BemectB. [1G
00paTHUMbIX U HEOOpATUMBIX peaklUid. YpaBHEHHE H30TEPMbI
xuMHudeckon peakiuu (ypaBHeHue Bant-I'odda). Pacuérer [1G
XUMHUYECKUX PEaKlUi.

5-8

5. OCHOBBI YJIEKTPOXUMHH

5-6

OKHCIIUTEILHO-
BOCCTAHOBHUTEJIbHBIE PEAKITUN
B pacTBOpax.

Oxucnutens. BocctanoButenb. CocTaBieHUE ypaBHEHHI
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMA METOJIOM
ANIEKTPOHHOTO OasiaHca ¥ MeTOJ0M nonypeakiuii. CTeneHb
OKHUCJICHHUS aTOMOB B MoJiekyne. [IpaBuna onpeneneHus
CTETIeHH OKUCJICHHSI aTOMOB B MOJIEKYJIaX U B CIIOKHBIX HOHAX.
3aBucumMoctb OBP oT xapakrepa cpelibl Ha MpUMepe
nepMaHTraHaTa Kajaus ¥ Tepokcuaa Bogopoaa. Knaccudukamms
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUM.
MexMoneKkyasapHble, BHYTPUMOJEKYISIpHbIE peakuuu. Peakiun
JUCTTPONIOPIMOHUPOBAHMS. TUIIMYHBIE OKUCIUTENN U
BOCCTAHOBHTEIIH.

7-8

9J'IeKTpOXI/IMI/I‘-ICCKI/Ie
IIPOLECChI

JIBOMHON AJIEKTPUYECKUM CIIOM. OJNEKTPOAHBINA MOTEHIUAL.
CrangapTHeli  BOJOpPOIHBIM  2nekTpon. ['anpBaHnMuyeckuit
anemeHT. DJIC. Cs3p D/1C u usmenenus suepruu [ md6ca. Psn
HanpspkeHui MetaioB. Hampasnenwe mnporekanus OBP.
DNEeKTpOIns3.

9-14

Koppo3sust metamios u
METO/IbI 3aIIUTHI OT
KOPPO3HH.

KOppO3I/IH MCTAJUIOB U METOJbI 3allIUTEI OT KOPPO3UH.




9-10

6. CTpoelme BeiecCrBa U XUMHYCCKasA CBA3b

11-12

Crpoenue aToMa

DJEKTpOHHOE CTpoeHue aroma. I[lepuonnueckuili 3akoH U
NepuoIMyYecKass CHCTEMa XUMHUYECKux anemeHtoB ..
MenneneeBa. CBA3b CTpOCHHSA C (PU3HMUECKUMH CBOWCTBAMH
BELIECTBA.

12-13

[lepnoanueckuil 3aK0H 1
MEpUOINYECKasi CUCTEMA
XUMHUYECKHX 3ieMenToB [[. 1.
Menneneena.

[leproauuHOCTh B M3MEHEHMM AJIEKTPOHHBIX KOH(UIryparuii
atomoB. llepuomuueckuit 3akoH. llepuommyeckas cucrema
XMUMHMUYECKUX 371€MEHTOB. CTpyKTypa NEpUOJUUECKON CUCTEMBbI
U €€ CBA3b C IEKTPOHHOW CTPYKTYpou atomoB. [lepuonsl u
rpynnbsl.  KopoTko- #  JJIMHHONEPUOAHBIA  BAPUAHTHI
nepuoanyecko Tabnuupl. IlepuoauyHOCTE B U3MEHEHHH
BEJIMYMHBI PAJUYyCOB, DSHEPrUM WOHH3ALUHU, CPOJACTBA K
JJIEKTPOHY, DJIEKTPOOTPHULIATEIBHOCTH aTOMOB. Ilonoxenue
XUMHUYECKOTO 3JIEMEHTA B NEPHUOJUYECKON CUCTEME KaK €ro
IJ1aBHAsl XapaKTEPUCTHKA.

14

XuUMH4YeCKas CBA3b U
MEXKMOJICKYJIIPHbIC
B3aUMOJEHCTBUA

Xumpueckass  cBs3b.  OmnpeneneHre  MPOCTPAHCTBEHHOTO
cTpoeHus  Mojaekyn. Merox I'mutecnm  u Teopus
ruOpuAN3aII.

14

CrpoeHnue BeniecTsa u ero
arperaTHOe COCTOSTHHE

ArperaTHple  COCTOSIHMSI ~ BEIIECTBA:  TBEpAOE, IKUIKOE,
razoo0pazHoe. Kpucramiueckoe u amMoppHOE COCTOSHUS.
Kpucrannmaeckas pemierka, 16eKTbl CTPYKTYPHI.

15-16

7. Iucnepcuble cucteMsbl. KoslsionaHbie pacTBopHbI.

15

JlucnepcHble CHCTEMBL.

Knaccudukanus JIMCTIEPCHBIX CHCTEM. IMongarusa
TE€TEPOreHHOCTh M AWCHEpCHOCTh. CrmocoObl  TOJyYCHHS
BBICOKOJMCIIEPCHBIX CHUCTEM. MeTOabl JUCTIEPTUPOBAHUS U
KOHJICHCAIHH.

16

Kosmoniabie pacTBOpHI.

OcobOenHocT CBOJICTB BBICOKOIUCIIEPCHBIX CHCTEM.
OcobeHHoCcTH omnTHYECKHX CBOMCTB. Oddexr Tunpmans.
PaneeBckoe  paccessHue B KOJUIOMJIHBIX  PacTBOpax.
KonnuraruBHble CBOMCTBA. ODNEKTPOKUHETHYECKUE SIBICHUS.
Onekrpodopes.  DIEKTPOIHAOOCMOC.  ArperatuBHas U
CEIMMEHTAIlMOHHAS] YCTOMYMBOCTh KOJUIOUIAHO-AUCIIEPCHBIX
cucreM. Koarymsuus u koanecueHius. JlnopoOHbie 301H.
[Tonsitne wmunenna. IlpaBuno Ilanera-®dasinca. CrpoeHue
munesuibl. CocraBiienne Gopmyibl muneuisl. Ctpoenue [12C.
Mexdaznpiii U 13eTa— (IEKTPOKUHETUICCKUI) TTOTEHITUAIBI.
YCcTOMYNBOCTD KOJUIOM/IHBIX pacTBOpOB. daxTopHlI,
00yCIIOBIMBAIOIINE YCTOMYMBOCTh KOJUIOMJIHBIX PAacTBOPOB.
[IpaBuno Wynsne — Napau. [Topor xoarynsuuu.

HpakmulteCKue/cemuHapCKue SAHAMUA

Henenn

HanmenoBanme pasgena /
TeMbI TUCIUNIHHBI

Conep:xanue

Cemectp 2

1-4

4. OCHOBBI XUMHYECKOI TePMOAUHAMMKH.

1-2

Tepmoxumus.

Tepmoxumus. TennoBbie 3PPEeKTH XUMHUUECKUX PeaKknil. 3aKOH
I'ecca u cneacTBUs U3 HEro. DHTANIBINSA 00pa30BaHUs U
cropanus BeuecTs. CTaHAapTHOE COCTOSTHUE BelecTBa. Pacuér




TEIUIOBBIX A((HEKTOB XUMHUECKUX PEaKIUil. 3aBUCUMOCTh
TETIOBBIX 3 (HEKTOB OT TemnepaTypsl. 3akoH Kupxroda.

3-4 Camomnpou3BOJIbHBIE U Kputepuu paBHOBeCHs 1 HalpaBJICHUS] CAMOTIPOU3BOJIBHOTO
HECaMOIIPOU3BOJIbHBIC npoTekanus npoieccos. DHeprus ' ndoca (AG). Kpurepuit
npoueccel. Kpurepun OCYIIIECTBUMOCTH XUMUYECKOTO Tporiecca. JHeprus [ mboca u
pPaBHOBECHS M HATIPABJICHUS HanpaBJIeHUE XUMHYECKOTO Ipoliecca. BimsHue SHTambIuitHOTO
CaMOIIPOU3BOJILHOTO ¥ SHTPONHMIHOTO (DaKTOPOB HA HANIPABJICHUE MTPOTEKAHUS
MPOTEKaHUs MPOLIECCOB. nporecca. AG oOpaTuMbIX U HEOOPATHUMBIX PEAKITHil. Y paBHEHHE

M30TEPMbI XUMUYECKO! peakiuu (ypaBHeHue Bant-I'opda).
Pacuérer AG xummueckux peakuuii. Pacyer KoHCTaHTHI
paBHOBECHS M3 TEPMOANHAMUYECKUXTAHHBIX

5-8 5. OCHOBBI )JIEKTPOXHMHUH

5-6 OxucnurensHo- CocraBieHue ypaBHEHUN OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX
BOCCTAHOBHTEJIBHBIC PEAKIINY B | PEAKIINK METOJOM 3JIEKTPOHHOTO OaJljTaHCa M METOJIOM
pacTBopax. noJstypeakuuii. 3aucumocts OBP oT xapakrepa cpezpbl Ha

nprMepe NepMaHraHaTa Kajius U IepOKCHIa BOJAOPOIa.

7-8 DNEeKTPOXUMHUYECKHE OnexTpoAHbli noTeHuuan. CTaHJapTHBIN BOJOPOIHBIH
MPOIIECCHI anektpo. ['anpBanmdeckuit anement. IJC. Cpsazp DJIC u

u3MeHeHus sHeprun ['nud0ca. Psa HanpsbkeHuit MeTasuios.
Hanpasnenne nporexanus OBP. Dnexrposns.
Koppo3usi MeTayuioB M METOTBI 3aIIUTHI OT KOPPO3HUH.

9-14 |6. CTpoeHue BemecTBa H XUMHUYECKAasi CBS3b

9-10 |Crpoenue aTroma DNEKTPOHHOE cTpoeHUe aToMa. [leprnoInyecKuii 3aK0H

NEPUOINYECKAs] CUCTEMA XUMHYECKHUX neMeHTOB J[. 1.
MenneneeBa. CBsi3b CTpoeHUS C GU3MUIECKUMU CBONCTBAMHU
BEIIECTBA.
11-12  |Ileproauyeckuii 3aKOH U
MeproIuIecKas cucTemMa
XUMHUYECKnX 3emMentoB [[. 1.
Meunneneena.
13-142 |KoMmIIeKCHbBIE COCTUHECHUS Crpoenune KC. Xumunueckas cBsi3b. HoMeHkmarypa.
(KC) Hucconmanus KC. KoHcTanTa HECTOMKOCTH.
15-16 |7. Aucnepcuble cuctemMbl. Ko/L1oMaHBIE PACTBOPHI.
15-16 |KosutouaHbIe pacTBOPHI. Crpoenue munemibl. CocraBieHne GOpMYIIbl MUIICIIIBI.

Crpoenue [I1DC. Mexda3znblii u 13eTa— (AMEKTPOKMHETHICCKU )
MOTEHILUAJBL. Y CTONYMBOCTh KOJJIOUIHBIX pacTBOPOB. DakTOPHI,
00yCIOBIMBAIOIINE YCTOMYMBOCTH KOJIOUIHBIX PAaCTBOPOB.
[IpaBuno Wynsne — Napau. [lopor xoarynsuuu.

Jlabopamopnvie 3anamus

Coaepxxanne
HaumenoBanme pasnena /
Henens
TeMbl JHCHMIIUHBI
1 cemecTp
1 1. OcHoBHbIE NOHSITHSI B XUMHH
1-4 OcHoBHble IoHATHA B xumun  |JIaGopatopHas pabota. «[loyueHue u cBOKWCTBa OKCHIIOB,

TUAPOKCUIOB U cojieil. 3aBUCHMOCTh OCHOBHO-KMCIOTHEIX
CBOMCTB OKCHJIOB U THAPOKCHUAOB OT IOJIOKCHUS B TIICXD».
Texuuka 0€30MaCHOCTH. HpaBHna MMOBEACHMS B XUMHUYECKON
na6opaTopI/H/1. HpaBI/ma BBITIOJIHCHUS U 3alllUThI pa60T.

10



OcHoBHbIE TOHATHUS B XUMUU. OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCTMHEHUI.
Jlaboparopnas pabota « TurpoBaHue pacTBOpa ruAPOKCHIA
HATPHs paCTBOPOM COJITHOM KHUCIIOTHI 33JJaHHOM
KOHI[CHTPAIIUN.
Oo6wemunrit ananms. Konnentpanuu (o, Cy, Cy). OcHOBBI
00BEMHOTO0 XMMHYECKOTO aHanu3a [Ipurorosienne pacTBOpoB
3a1aHHOY KOHIICHTPALIMH.
5-8 2. XUMHYeCKasi KHHETHKA U XHMHYeCKOe PABHOBECHE
5-8 XHUMHU4YECKash KHHETHKA Jlaboparopnas padota «lccienoBaHre KHUHETUUECKUX
3aKOHOMEPHOCTEH Pa3JIOKEHHSI THOCEPHOUM KHCIIOTHI)
9-16 3.PacTBOpBI
Uctunnsie pactBopbl. O0mue |Jlaboparopras padota «Bomopoausiii mokasarens. OnpeneineHue
CBOMCTBA pacTBOPOB pH BoAHBIX pacTBOPOB (METOI HUHAUKATOPOB,
9-12 ANIEKTPONHUTOB. PaBHOBECHS B |MHCTPYMEHTAJIBHBIN METO)».
BOJHBIX pacTBOpax
AJIEKTPOJIUTOB.
Jlaboparopnas pabota «OOMEHHbIE peaklliy B pacTBOPaXx.
13-16 [Ipou3BeeHre pacCTBOPUMOCTH. Y CJIOBHSI M HAITPaBIICHUE
MPOTEKAHMsI PEaKINii HOHHOTO OOMEHa JI0 KOHIIay.
2 ceMecTp
1-2 3.PacTBoOpbI ’Ha60paTopHa${ pabota «'uaponus conein
3-4 4.0CHOBBI XUMHYECKOIl TEPMOTUHAMUKH
3-4 Tepmoxumus JlaGopaTtopHnast pabota «OmnpeneneHne TerIoBbIX 3HEeKTOB
XUMHUYECKUX PEAKIIUN HEUTpAIM3alUKU CUIIbHON KHCIOTHI
CUJIbHBIM OCHOBAHUEM U ONPEJICIIEHNE TEIUIOT PAaCTBOPEHUS
COJIEH B BOJIEY.
5-8 5.0CHOBBI YJIEKTPOXUMHHU
5-6 OKHCITUTETHHO- JlaGopaTtopHnast pabota «OKHCIUTETLHO-BOCCTAHOBUTEIHHBIC
BOCCTaHOBUTEJIbHBIC PEAKIINH B |pEaKLIUU.
pacTBopax. Hampasnenue nporekanus OBP. Pacuer snepruum ['n66ca mis
OBP.
7-8 DIEKTPOXUMHUYECKUE JlabopaTtopHnas padota «M3ydenue paboTsl ['D ¢ pazauaHbIMH
MIPOLIECCHI METaJNTNYECKUMHU 3JIeKTpoaamu. M3yduenue paboTsl
KOHIIEHTPAMOHHOTO [ D).
9-12 6.CTpoeHue BellecTBa U Jlaboparopnas paboTta «KoMIUIEKCHBIE COSTMHEHHSD.
XHMHUYEeCKas CBSA3b [Tonyuenue KC, nccnenosanue coricts KC.
19-16 7. lucniepcHble CHCTEMBI. Jlaboparopnas padota «Kommounusiit pactBops»». [lomyuenue
Koasionaablie pacTBopbl. KOJUIOMIHBIX PACTBOPOB U MCCIIEJIOBAHUE WX CBONCTB.

7. MEPEYEHb YYEBHO-METOJIMYECKOI'O OBECIEYEHUS OJ51 CAMOCTOSITEJBHOM
PABOTbBI OBYYAIOIIUXCA 11O JUCHUIIVIMHE

1. Meroanyeckue ykazaHUs [0 OPraHU3AIMM CAMOCTOSTENIHONW pabOThl MO AUCHUILIMHE «XHUMUS»,
yTBEPKJACHHBIE OTACIEHUEM OMOTEXHOIOTHi, TpoTokoa Ne 110t 07.06.21 T.

2. Meroauueckie peKOMEHAALUH 110 BIMOJIHEHHIO J1a00paTOPHBIX paboT, yTBEPKACHHBIE OTACICHHUEM
ouotexHosorui, mporokoa Ne 11 ot 07.06.21 r.

8. ®OHJ] OIEHOYHBIX CPEJICTB /11 IPOBEJEHUS TEKYIIEN U
MPOMEXYTOYHOM ATTECTAIIMA OBYUYAIOIIIUXCA MO IUCIHUATIJIMHE

8.1. Ces3p Mexay popMupyeMbIMH KOMIIETCHIUSIMU H GOPMaMH KOHTPOJISI HX OCBOCHHS

| Ne n/m | KouTpoaupyemblie pa3aeiibl (TeMbl) | NnaukaTop 10cTHKEHNUS | HaunMmeHoBaHue
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JUCHHUILIMHbI

KOMIIETCHIINH

OLICHOYHOI0 CPEACTBA
Tekymei n
MPOMEKYTOYHOI
aTTecTaAuN

Tekymas arrecranus, I cemecrp

1.0OcHOBHEBIE TTOHATUA B XUMUH
2. XuMuueckasa KHHETUKA U
XUMHUYECKOE PaBHOBECHE

3-0OIIK-1, YV-OIIK-1, B —
OIIK-1- Cnocoben
HCII0JIb30BaTh 0a30BEIC
3HAHUS €CTECTBCHHOHAYYHBIX
OUCIIUIIJIINH B
npodeccrnoHaIbHO M
ACATCIIBbHOCTH, HpI/IMeHﬂTB
METOAbI MATEMATHUYCCKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS,
TEOPETHYCCKOTO U
3KCH€pI/IMCHTaJ'IBHOFO
HCCIIEI0BAHUS.

Oyenounoe cpedocmeo Ne
3.1 u 3.2— konmponvuas
paboma;

Oyenounoe cpedcmeo Ne 4
— 3aWuma 1a60pamopHvIxX
pabom.

3. PactBopbI

3-0OI1K-1, Y-OIIK-1, B —
OIIK-1 - Cnocoben
HCIIOIb30BaTh 0a30BEIE
3HAHUS €CTECTBEHHOHAYYHBIX
JUCILUIIINH B
poeCCUOHATTLHOM
JACATCIIbHOCTH, HpI/IMeHSITB
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICIIMPOBAHNS,
TEOPETHYECKOTO H
IKCIIEPUMEHTAITBHOTO
HCCIIEIOBAHMS.

Oyenounoe cpedcmeo
Ne3.3 — konmponvras
paboma;

Oyenounoe cpedcmeo Ne 4
— 3awuma 1a60pamopHuIX
pabom.

IIpome:kyTouHasi arTecTanus, 1 cemectp

3a49€T

3-OIlK-1, Y-OIIK-1, B —
OIIK-1

Oyenournoe cpedcmao Ne2

Tekyimas arrecranus, 2 CeMeCTp

3. PactBOpBI

4. OCHOBBI XMMHYECKOM
TEPMOTUHAMUKH

5. OCHOBBI AJIEKTPOXUMHUHU

3-0OIlIK-1, Y-OIIK-1, B —
OIIK-1 - Cnocoben
HCII0JIb30BaTh 0a30BLIE
3HAHUS €CTECTBEHHOHAYYHBIX
JUCLIMIUIMH B
po(heCcCHOHATBHOM
JCSTEIbHOCTH, TIPUMEHSTh
METO/I5l MATEMATHYECKOTO
aHaJIM3a U MOJICIIMPOBAHUS,
TEOPETHYECKOTO U
9KCMIEPUMEHTAIBHOTO
HCCIEI0BAHUS.

Oyenounoe cpedcmeo
No3.4, 3.5— konmpoavras
paboma,

Oyenounoe cpedcmeo Ne 4
— 3awuma 1a60pamopHuLX
pabom.

6. CtpoeHue BelecTBa U XUMUYecKast
CBSI3b

7. JlucnepcHble CUCTEMBI.
Komonansie pacTBOpHI.

3-OIlK-1, V-OIIK-1, B -
OIIK-1- Cnocoben
UCTIOJIb30BaTh Oa30BbIC
3HAHUS €CTECTBEHHOHAYUHBIX
JMCLUTUINH B
npodeccuoHanbHOM
JeSITEIIBHOCTH, IPUMEHSTh
METO/Ibl MATEMAaTHYECKOTO
aHaJIu3a U MOJICITUPOBAHUS,

Oyenoynoe cpedcmeo
Ne3.6, 3.7 — koumponvHas
paboma;

Oyenounoe cpeocmeo Ne 4
— 3auuma 1a60pamopHvIX
pabom.
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TCOPCTUICCKOIO U
SKCIICPUMCHTAJIIbHOT'O
HNCCICI0BaHMA.

HpOMe)KyTO‘lHaﬂ arrecranms, 2 ceMmecTp

OK3aMeH 3-0OIIK-1, Y-OIIK-1, B — Oyenounoe cpeocmeso Ne 1
OIIK-1

8.2. TunoBble KOHTPOJILHBIE 3aJaHUS WM HHbIE MATePHAJIbl, He00X0AUMbIe /ISl OLleHKH
3HAHUI, YMEHUH M HABBIKOB, XapaKTePHU3YIOIIMX 3Tanbl (OpMUPOBAHHUA KOMIIeTEeHIHI

@DOHJ1 OLIEHOYHBIX CPEJCTB MO JUCLMILIMHE 00eCTIeYMBAET POBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB 00y4eHHsI (KOMIIETEHIIUN U UX UHIUKATOPOB) MOCPEACTBOM MEPONPUATUN TEKYIEH 1
MIPOMEKYTOYHOU aTTECTALUU 10 TACIHILIAHE.

OneHounsle cpencTBa npuBeieHb! B [Ipunoxennn «PoH/1 OLIEHOYHBIX CPENICTBY.

Oyenounoe cpeocmeo Nel

BOIPOCHI (33J]aHus) K dK3aMeHY, 2 CeMeCTp:

1. CocraB atoma. DJeMEHTApHbIE YACTHUIIBl. XapaKTepUCTHUKA d3JEKTPOHA, MPOTOHA, HEUTpPOHA.
Xumuyeckuit snemeHT. M3otonsl. MoHbl. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO y4eHus. Macca aToMOB.
AToMHas enuHUIA Macchl. [loHATHE KOTUYECTBa BENIECTBA, MOJIb.

2. Crpoenne atoma. SmepHas mMojaenb atomMa.  KBaHTOBO-MEXaHWYECKOE OINMMCAHHME CTPOCHUS
atoma. KopmyckymsipHO-BOJTHOBO#M ayanu3M. OpOuTaib.

3. DrekTpoHHOE cTpoeHHMe atoma. KBantoBwie umcma N, |, mi, ms. 3Hauenne u QusHUSCKHiA
CMBICI. DIIEKTPOHHBIH CII0H (YPOBEHB). DIEKTPOHHBIE TOAYPOBHHU.

4, OnekrponHas ¢dopmyna. [IpaBuna 3amoiHeHHS AMEKTPOHHBIX opOuTtanen. [Tpuamun [Taymu.
[IpaBuno 'yaaa. IlepBoe u BTopoe npasuia KiedkoBckoro.

5. DNEeKTPOHHOE CTPOEHHE AaTOMOB M IEPUOJIMYECKOE HW3MEHEHHE CBOMCTB XHUMHUYECKHX

anemeHTOB. [lepuomnueckas cuctema J[.M. Menaeneesa. S-, p-, d- u f- 3JeMeHTBI, UX PaCHOIOKECHUE
B MIEPUONYECKON CUCTEME.

6. [ToHnmMaHne MEPUOAMYECKOTO 3aKOHA C MO3UIMN COBPEMEHHBIX MPEACTABICHUN O CTPOCHHH
aTomMa. 3aKOHOMEPHOCTH HM3MEHEHHS METAJUIMYECKUX M HEMETaJUIMYECKUX CBOWCTB XMMHMUYECKUX
AJIEMEHTOB B IepHojax U rpynnax nepuoaunyeckoi cucremsl (I1C). 3akoHOMEpHOCTH B M3MEHEHUHU
paanycoB aToMOB U HOHOB B [1C.

7. DHeprusi HOHU3AIMU, CPOJICTBO K AIEKTPOHY U AIEKTPOOTPHUIIATEIBHOCTh. 3aKOHOMEPHOCTH UX
M3MEHEHHMsI y DJIEMEHTOB B TIEpUOJIaX M TPYIIax.

8. KoBaneHTHasi XxuMu4eckasi CBsi3b, ¢€ XxapakrepucTuku. OOMEHHBIH U JOHOPHO-aKIEITOPHBINA
MeXaHU3MbI 00pPa30BaHMUsI KOBAJICHTHOM CBSI3H.

9. Merto/1 BaJIeHTHBIX CBsi3eit (ocHOBHBIC moJiokenust). Kpusas E=f(r) momnekyi.

10.  TloHATHS BaJCHTHOCTh aTOMOB, BAJICHTHBIE AJICKTPOHBI, CTETICHb OKUCIICHUsT aTOMOB. [IpaBuia

OIIPCACIICHUSA CTCIICHU OKHCJICHHA 3JICMCHTOB. BaneHTHOCT, aTOMOB B OCHOBHOM M BO36y>K,Z[éHHOM
COCTOsAHUAX.

11. OCHOBHBIE THITBI XUMHUYECKON CBSI3H. aﬂeKTpOHHaH Ipupoaa XUMHYECKOH cBs3H. OCHOBHBIE
XapaKTCPUCTUKHU XHMHUYECKOU CBS3H: OHEpIrud CBA3H;, MAJIMHA CBA3W; HAIPABJICHHOCTL CBSA3H;
MOJIAPHOCTD CBA3U; HACBIIIACMOCTD CBA3H.

12. BopnoponHas cBsi3b. DHEPrusi BOJOPOJHON CBs3U. 3MeHeHne (pu3nyYecKux CBOMCTB BELIECTB
BCJIEJICTBHE 00pa30BaHuUs BOJOPOIHBIX CBsizel. OCOOEHHOCTH CBOMCTB BOJBI.

13. MexMonekynspHble B3aMMOJCHCTBUS U arperaTHOE COCTOsSHUE BelecTB. [ azoo0pasHoe U
KOHJICHCUPOBAHHOE COCTOSTHUE BEILIECTB.

14.  OcobGeHHocTu ra3000pa3HOro, >KUAKOTO M TBEPAOTO arperaTHbIX COCTOSIHUN BeIIEeCTBa.
CpaBHeHHE CBONCTB TBEPJIOTO KPUCTATUIMYECKOTO U TBEPJOTO aMOP(PHOTO COCTOSTHHI BEIIeCTBA.

15. Kpucramwisl. OCHOBHBIE TUIIBI KPUCTAUIMYECKUX PEIIETOK: aTOMHAs!, MOJIEKYJsipHasi, HOHHAs U
MeTtandeckasi. CBsA3b CTPOEHHUS U CBOMCTB KPHUCTAJIOB.

16.  DneKkTpoOTpUIATEIBHOCTh M OCHOBHBIE THIbI XUMHUYECKON cBsA3U. MoHHas cBsi3b. OCHOBHBIE

XapaKTCPUCTUKU HOHHOMU CBS3H.
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17. HamnpaBieHHOCTP XMMUYECKUX CBSI3€H M IIPOCTPAHCTBEHHOE CTpoeHue MoJieKyn. Konnennus
rudpuaM3aIy opOuTaNIeH U OTpeesieHrsT KOH(MUTYpaIlii MOJICKY (Ha prUMepe aToMa yriieposia) .
18.  HampaBiieHHOCTh XUMHUYECKUX CBS3€H U MPOCTPAHCTBEHHOE CTpOECHUE MOJIeKyl. OIleHKa yriioB
MEX]y CBSA3SIMU U (OPMBI MOJIeKYS. MeTon ['mimecniu i1t onpezienieHns KOHPHUTypanud MOJIEKYII.

19. MexMoneKkynspHble B3aUMOJCHCTBUSA: OPHEHTAIMOHHOE, WHAYKIIMOHHOE, JWCIEPCHOHHOE.
OHeprus MexXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS.

20.  OcHOBHBIE KJACChl HEOPraHMYECKMX BEIIECTB: OKCHIBI, KHCIOTHI, OCHOBAaHHS, COJIH.
KucnotHo-ocHOBHBIE CBOWCTBA OKCUJIOB U T'MJIPOKCOCOEIUHEHUI S M P-3JIEMEHTOB B 3aBUCUMOCTH OT
MIOJIOKEHUsI 3JeMEHTOB B mnepuoauueckoil cucreme J[.M. MenneneeBa. Cxema Koccens. CBszb ¢
panuycamMu M CTEIICHAMHU OKHUCICHUsA. AM(OTEpHBIE COSTNHEHHS.

21. lanbBannueckue snemenThl. DneMeHT Jannasa-Axoou. KoHleHTpalMoHHbIE rajJbBaHUYECKHE
anemenThl. Pacuer 3/IC u AG ranpBaHn4eckux 351eMeHTOB. CBUHIIOBBIA aKKYMYJIATOD.

22. Onektpon. JIBoiiHOW snekTpuyeckuid cioil. CTaHmapTHBIE SJIEKTPOJHBIC TMOTEHIMATIBI.
CraHmapTHBIN BOJOPOIHBIN SJIEKTPOI.

23.  CKOpOCTh XMMHYECKOW peakUuu. 3aKOH JEHCTBHsSI MacC Ui HEOOpaTHMBIX pPEaKIuil.
MexaHn3M XHMHUYECKUX IMPOIECCOB. DIeMEHTapHas peakius. MoleKyIspHOCTbh peakluu, MOPSIoK
XUMHYECKON PEaKIUU.

24.  BawusiHHE TemIepatypsl Ha CKOPOCTh XuMudeckoil peakmuu. [IpaBuno Bant-I'odda. Dneprus
aKTUBaLlMU. OHEpreTHveckas cxema TMpPOTeKaHUs XUMUYECKOM peakuuu. OHAOTEPMHUYECKUE U
IK30TEpPMHUUECKHUE peakiuu. YpaBHeHue Appennyca. Karanus. UarudupoBanue.

25. OOparuMble XHMHYECKHE pPEaKIHHA. 3aKOH JEHCTBHS Macc JUIsi OOpaTHMBIX pPeakKIuil.
KoHcranTa paBHOBecus. DHepreTnyeckas cxema o0paTuMoit peakiuu. BiusHue n3MeHeH!s] BHEITHUX
yCIIOBUN (KOHILIEHTpAlMM, JAaBJICHUS, TeMIIepaTypbl. KaTajln3aropa) Ha MOJOXKEHHE XUMHUYECKOTO
paBHoBecus. [Ipunmmn Jle-Illarense.

26. [TepBrIit 3aKkOH TEPMOJAUHAMUKHU. DHTAJIbINS U BHYTpEHHsIS dHeprus. CTaHIapTHBIE YCIOBHS.
CrangapTHas SHTaJIbIUSA 00pPAa30BaHMSI BELIECTB.
27.  3akoH I'ecca m crnenctBust u3 Hero. TermmoBoil 3PQeKkT XUMHUUECKMX peakiuid u (a3oBBIX

nepexosioB. Pacuér temnoBbix 3(h(eKkToB (PU3MKO-XUMUYECKUX MPOLIECCOB M3 CTaHAAPTHBIX TEIJIOT
o0OpazoBaHwUsI.

28. Outponus. TepmoanHaMuUuecKass BEPOSITHOCTh. YpaBHEHHE bonbliMaHa. DHTpoOmUA, Kak
GyHKIMS TeMmIepaTypsl, NaBieHUs, 00bEMa, (PAa30BOro COCTOSHHUSA BEIIECTBA, CTPOCHHSI MOJEKYII.
W3menenue SHTPONHH MIPU XUMUYECKUX U (ha30BbIX MPEBPAIICHUSIX.

29.  Dmueprus I['mbG6ca. YcioBHS CaMONPOW3BOJBHOTO MPOTEKAHUS HEOOPATUMBIX XHMHYECKHX
nporeccoB. BimsiHe Temmeparypsi.

30.  DOmueprus ['mb66ca mns 0OpaTUMBIX XHUMHYECKHX peakiuii. CBsI3b ¢ KOHCTAaHTOW PaBHOBECHS.
VYpasuenue Bant-T'odda.

31.  PactBopsl. Kiaccudukanus pactBopoB. TepmoauHamuka mpouecca pactBopeHus. [loHsTue
U7eaIbHOTO PACTBOPA.

32.  CrocoObl BRIpaYKEHHsI COCTaBa PACTBOPOB: MAcCcOBasi U MOJIbHAS JIOJIU; MOJISIPHAsI, MOJISUTbHAS

HOpMaslbHasi KOHLEHTpauuu. CBA3b MEXIY MOJISIPHOM KOHIIEHTpAaUMEeW M MacCOBOW J0JIEH, MEXIy
MOJISUTBHOW ¥ MOJISIPHOM KOHIIEHTPAIIUEH.

33. [TonaTne SKBUBAJEHT, (PAaKTOP SKBUBAJICHTHOCTH, 3KBHUBAJICHTHOE YHCJIO, SKBHBAJICHTHAS
Macca, 3aKOH DJKBUBaJeHTOB. [IpaBuna ompeaeneHus (akropa SKBUBAJIEHTHOCTH JUISI KHCIOT,
OCHOBaHUM, OKCHJIOB, COJIEH, JUIsI XUMHUYECKUX 3JeMEHTOB. Pacder QaxTopa 3KBHUBAIECHTHOCTH IS
okcunutens u Boccranopureis B OBP.

34, PacTtBOpbl  2NMEKTPONUTOB. DNeKTpoluTHYecKas nauccouuanus. CunpHble U cialbie
AMeKTpoJuThl. KonuyecTBEHHbIE XapaKTEpPUCTUKU NPOLEcca SIEKTPOIUTHYECKON IUCCOUMAlU
(cTemeHp OMCCONMAIMM, KOHCTaHTa JAWUCCONMALMHK). 3aBHCHUMOCTh TMpoIecca AUCCOIHMAIMH OT
TeMIEpaTyphl.

35. Huccoumanusa Boapl. HMoHHOE mpousBeleHHE BOJbl. BOJOpPOAHBII W THIPOKCHIBHBIN
nokaszarenu. Pacuér BomopomHoro mokasarens (pH) pacTBOpoB CHIBHBIX M CHaOBIX KHCIOT U
OCHOBaHMUI.

36. 3aBUCHMOCTh CTENEHH AUCCOIMAIMU CIHA0BIX AJIEKTPOJMTOB OT KOHIIEHTPAIMU PACTBOPOB.
3akoH pazbasienust OcTBanbaa (BBIBON).
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37.  PactBopumocth BemiecTB. KoadduuueHnt pactBopumoctu. MoHHOE paBHOBECHE B CHCTEME
pactBop <« ocanok. llpomsBenenue pactBopuMocTd. MomsipHas pacTBOpUMOCTb. CBsi3b MeEXAY
MOJISIDHOW pacTBOPUMOCTBI0 MAaJOPAaCTBOPUMBIX BEIIECTB M IPOU3BEIACHUEM PACTBOPUMOCTH.
Brnusinue mocTopoHHHX BEMIECTB HA PACTBOPUMOCTh. D (deKT 0011ero noHa.

38. I'maponus comneli. CreneHb TUAPOIM3a W KOHCTaHTa TujapoJivza. Pacuér BoAgopoaHOro
nokasarens (pH) pacTBOpoB ruApOIU3YIOIIKUXCS COTIEH.
39. OOMeHHBIC peakIUh B PACTBOpPAxX »dJICKTPOIHMTOB (peakuuu ¢ O0Opa30BaHUEM OCAKOB

MaJOpacTBOPUMBIX BEILLECTB, CIAObIX 3JIEKTPOJUTOB, Ta3oB). HampaBieHue npoTekaHus peakuuit
oOMeHa [yt ciydasi, KOTJia OJJHOBPEMEHHO CPEI HCXOIHBIX BEIIECTB U MPOJAYKTOB PEaKIUU UMEIOTCS
MaJjopacTBOPUMBIE BELIECTBA UJIU CJIA0bIE JIEKTPOIUTHI.

40.  OKHCIHUTEIBHO-BOCCTAHOBHUTEIHHBIC peakuuu (OBP). Knaccudukanus OBP.
MexMoneKyaspHble, BHYTPUMOJIEKYJSPHBIE  PEAKUMM, PEaKUud  JUCHPONOPLUOHUPOBAHMUS.
Oxucnurens. BoccraHoBuTENb.

41. KonnmuraruBueie cBOWCTBa pacTBOPOB HEINEKTPoJauTOB. 3akoH Paymsa. dazoBas guarpamma
BOJbl. V3MeHeHHMe TemmepaTyp 3aMep3aHus M KUIIEHHS BOJHBIX pacTBOpPOB. fIBlieHHME ocMoca.
VpaBuenue Baut-IT'opda g1 ocmoruueckoro gaBnenus. M3oTtonwmueckuit  kodhduimeHT,
YUUTBIBAIOLINI MPOLIECCHI TMCCOLMALIMN U ACCOIIMAIIMK YaCTHI] B pacTBOpax.

42. OKBHUBaJIE€HT BEIIECTB B KHUCJIOTHO-OCHOBHBIX M  OKHUCIHTEILHO-BOCCTAHOBUTEIBLHBIX
npoueccax. @akTop 3KBUBAJIECHTHOCTH. JKBUBAJICHTHAsI Macca. 3aKOH SKBUBAJICHTOB.
43, KommiekcHble coenuHenua. HoMeHknaTypa KOMIUIEKCHBIX —coeauHeHuidl. CTpoeHue,

XUMHYECKas CBA3b. [Jucconnanusi KOMIJIEKCHBIX coeMHEeHN. KoHCTaHTa HECTOMKOCTH KOMILIEKCHBIX
COEJTMHEHU.

44.  JlucriepcHble CHCTEMbI U MX Kiaccudukanus (B 3aBUCUMOCTH OT COOTHOIIEHHS arperaTHOTrO
COCTOSIHUS UcTiepcHas (pa3a/mucnepcroHHas cpena; XapakTepa B3auMOJISHCTBHS JUCTIEPCHOU (a3bl ¢
TUCTIEPCUOHHOM CPEZIoN, CTPYKTYpHO-MEXaHUYECKUX CBOMCTB). JlucmepcHOCTh W rerepoda3zHOCTb.
CriocoObl MosTyueHus: AUCTIEPCHBIX CUCTEM (METOIbl AUCTIEPTUPOBAHMS U KOJCHCALIUHN )

45.  KommouaHple pacTBOpPHI KaK YaCTHBIM CiIydaid JUCTEPCHBIX cucTeM. OCOOEHHOCTH CBOWCTB
KOJUTOUAHBIX cucteM. CTpoeHue Mulem B JMOGOOHBIX KOJUIOMAHBIX pacTBOpax (arperart, sapo,
rpanyna, murnemia). [lpasuno [Tanera — dasuca.

46. DJIEKTPOKMHETUYECKUE  CBOMCTBA  KOJUIOMAHBIX  pacTBOpoB.  CTpoeHHEe  JBOMHOIO
aNeKTpuueckoro ciuos. IloTeHnuanonpeaensommue HOHbl, MPOTUBOUOHBI. DJIEKTPOKMHETUYECKUI
(m3era-) moteHuMan. IaekTpodope3 U ANIEKTPOIHIO00CMOC — OOBSICHEHHE MeXaHW3Ma C MO3HUIHN
CTPOEHHMS MULIEILIBI.

47.  ArperatuBHas W KUHETHYecKas (CeIMMEHTAIIMOHHAs) HEYCTOWYMBOCTb KOJUIOUIHBIX
pactBopoB. Koarymauus u koamucueHuus. Ilopor koarynsiuuu, Koaryaupyroliee AeicTBUe
3NEeKTPOJNTOB, TpaBuio lynsne — apau.

48.  XKectkocTb BOABl. MeTo/bI €€ yCTpaHEeHHUS.

IIpuMmepHbIe 321241, BKJIIOYECHHbIEC B IK3aMEHAIIMOHHbIE OMJIEThI

1. 3aaun Ha OCHOBHBIE 3aKOHBI XUMUU (pacdeT MO CTEXUOMETPUHU, Ta30BbIC 3aKOHBI).

2. Hanucanue 3neKkTpoHHBIX hopMyn dnemeHToB [leproanyeckoil CUCTEMBI.

3. Omnpenenenne KOH(UTYpalHii MPOCTEHIITNX MOJIEKYJ, OTpeieNieHUE MOJISIPHOCTH CBsI3eH B
MOJIEKYJIE.

4. 3ajaun Ha MPUTOTOBJIIEHHE PACTBOPOB (C UCIOJIB30BAHUEM MOHATUN MPOLIEHTHON, MOJIAPHOH U
HOPMAaJIbHOM KOHIIEHTPALIUK).

5. 3agaun Ha BBIYUCIEHHE TEIIOBBIX 3(P(PEKTOB peakuuii.

6. 3aja4yM 0 KWHETHKE PEAKLM, CBA3aHHbIE C HCIIOJIB30BAHUEM 3aKOHA JEUCTBHSI Macc, paBuia
Banrt - T'odoa.

7. 3aauu MO paBHOBECHUIO PEAKLUH (ONpeieNieHne KOHCTAaHT PAaBHOBECHS, PaCYeT PaBHOBECHBIX
KoHIeHTpanuit). CMmemenue pasHoBecus. [Ipunuun Jle-Ilarense.

8. Hanmcanue peakiuii rujposin3a U ONpeesIeHue Cpebl pacTBoOpa.

9. Hanncanue OKHUCIUTENBHO - BOCCTAHOBUTENIBHBIX PEAKIIMI 10 METOLy OJIypEaKLIUM.

10. Hartucanue ¢popMyIibl MULIEKILITBI
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Tunosble 3a1a4m VI 3a49eTa
1.Hanucatp cxemy rugponusa u onpenenuts pH 0,1M pactBopa K3POs, eciin u3zBecTHo, 4TO
1) ruaponu3 mpoTeKaeT Mo MEepBOM CTYNMEHHU; 2) KOHCTAHTHI AUCCOLMAIUN OpTOhochopHOit
KMCJIOTBI MO TIEpPBOM, BTOPOIl M TpeTheil CTymeHsM COOTBETCTBEHHO paBHbI K,1=7,901107;
Kp=1*10"; K;3=4,5*1072,
2.Paccuutats PH 2 %-Horo pactBopa NaNO> (tutotHOCTE pactBopa 1,02 r/mi).
3. Hamucats cxemy ruzaposusa KF. Berumcauts koncranty ruzaponusa KF. Onpenenuth
cTeneHb TUAPOH3a 910k comu B 0,01M pactsope u pH pactsopa, ecu K, (HF) = 6,610,
4. Inst pactBopenus 1,16 T PbJ, morpedoBanock 2 1 Boasl. Haiitu TP PbJo.
5.PactBopuMocTh KapOoHaTa cepedpa Ag2COs B Boje mpu 25°C pasra 1,16 Mxmons/1. Onpenennts
IIPOM3BEAECHNUE PACTBOPUMOCTH 3TOI COJIM B BOJE.
6.BBIsICHUTH, MOXHO JM TMOJHOCTBhIO pactBoputh 7 T ZN(OH)2 B 1 11 Boabl mpu KOMHATHOM
TEeMIIepaType, €cld HM3BECTHO, YTO IPOU3BEAECHUE PACTBOPUMOCTH THJPOKCHJA LMHKA IMPH 3TOU
temmneparype passo 1*10. M3menenuem o6béMa pactBopa npu pactsoperuu Zn(OH), npenebpeus.
7.0mnpenenuTh crenenb aucconuanuu ykcycHoit kucinotel (CH3COOH) B 0,1M pactBope,
ecu koHcTanTa quccomuamn CH3COOH pasna 1,8%10°,
8.Cpasuuth pH 1M pactBopoB ykcycHo# kucnotsl (CH3COOH) u consinoit kucnotst (HCI).
K,(CH3COOH)= 1,8*10", Paccuurath cTelneHb AUCCOMHUALMN YKCYCHOM KHCIOTHL.
9. Kakyro maccy rufjpokcuja HaTpusi HEOOX0AUMO pacTBOPUTH B 3 11 BOJbI, 4T0Obl pH mosyueHHOTO
pactBopa ctai paBeH 117
10. KoncranTa Hectoiikoctn nona [Ag(CN)2]™ coctapnser 1,4 - 10%°. BrramciuTs KOHIEHTPAIMIO
noHoB cepedpa B 0,05M pactBope K[Ag(CN)2], cogepxaiieM, kpome Toro, 0,01 mons KCN B nutpe
pacTBopa.
11. KoncranTa Hectoitkoctn moHa [Cd(CN)s]* cocramser 7,8 - 1078, Berumcnuts koHIEHTparmio
nonoB kaamusi B 0,1 M- pactBope Ko[Cd(CN)s], comepkarem B u30bitke 0,1 moms KCN B nutpe
pacTBopa.
12.Bo ckoapkO pa3 yMeHBIIUTCA CKOpocTh peakiuu 2A(r)+B(r)«»C(r) mnpu ymeHbIICHUH
MapluuagbHOTO JAaBJICHHMSI BCEX BEIIECTB B CHUCTEME B TPH pa3a U OJHOBPEMEHHOM TOHMKEHUU
TemmepaTypsl cucteMsl Ha 30°C? TemmnepaTypHblii KO3(hOHUIMEHT CKOPOCTH PEaKIHy - 2.
13.Beruncnaure TeMmrepaTypHblii KOAO(PHUIIMEHT W SHEPTHIO aKTHBAIMA XUMHUYECKOW pPEaKIuH, €CIIH
KOHCTaHTa CKOPOCTH 3Toi peaxiuu ipu 120°C pasna 5,88*10*, a nmpu 170°C pasna 6,7*1072.
14. Bo CKOJBKO pa3 yBEIHMUYHTCS CKOPOCTh peakumu, mpoTekaromeii mpu 298°K, eciu B pesymbrare
WCII0JIb30BAHUS KaTaJInu3aTopa yAaJ0Ch YMEHBIINTh SHEPTUI0 akTUBaluu Ha 4 k/[x/Monb?
15.MeToaoMm mnonypeakiuid coctaBuTh ypaBHeHue OBP, yka3zarh OKHCIUTENIb U BOCCTAHOBHTEIIb.
Paccuurare DJIC, snepruto ['n66ca, caenars BHIBOJ O HANpaBICHUM MPOTEKAHUS MPHU CTaHIAPTHBIX
YCIIOBUSAX XUMUYECKON peaKuu
H>S+ KMnO4+H2SO4s-> S|+ Mn SO4+. ...
16. Metonom monypeakuuid coctaButh ypaBHeHHMe OBP, yka3aTh OKHCIUTENb U BOCCTAHOBHUTEIb.
Paccunrare DJIC, snepruro ['n66ca, cienars BHIBOJ O HANPABICHUH MPOTEKAHUS MPH CTaHAAPTHBIX
YCIOBUSAX XUMHUECKON peaKInu
Al + NaOH + H20 <> Na3[A1(OH)s] + Hz
17.  MerogoMm mnonypeakuuii coctaBuTh  ypaBHeHue OBP, yka3zate  okuciurenp
BoccraHoBuTeNb.Paccuntars D/1C, snepruto I'n60ca, cienath BHIBOJ O HAIPaBJICHUU MPOTEKAHUS TIPU
CTaHJIAPTHBIX YCIOBUSAX XUMUYECKON PEaKIIuu
KJ+K2Cro07+H2S04 «»J+Crét+. ..
18. Boruncnaute u3mMeHeHue sHepruu I'm60ca B peakuuu guMmepusanuu auokcuaa azora 2NOz(r) [J
N204(r) mpu crangapTHOM TemnepaType. Crenatb BbIBOJ O HAIpaBICHMM MPOTEKAaHUS Ipolecca,
ONPEJEINTh KOHCTAHTY PAaBHOBECHUS PEAKLIMU JUMEPU3ALIUH.
19.Kakoe konuuecTBo Teruia Beiaenutcs npu cropanuu 8 r CHanpu P=1 atm u T=25°C.
20. Ilpn HexoTopoil TemmnepaType paBHoBecue B cucremMe 2NOz < 2NO+O; ycraHoBWIIOCH TpU
koHneHtpamuax [NO]=0.4 wmomnp/n, [NO2]=0.2 wmonw/m, [02]=0.1 ™onp/n. HaiiTu KOHCTaHTY
paBHOBECUSI M HMCXOJHYIO KoHUeHTpauuto NO2z, ecin HCXOJHAs KOHIIEHTpalus KHUCIOpOJa pPaBHA
Hymro. Kakue ycrnoBust OynyT cnocoOCTBOBAaTh CMELICHUIO paBHOBECHUSI B CTOPOHY oOpazoBanust NO,
€CJIN IIpsIMasi peakLMsl SHA0TEPMUUECKASL.
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21. B xakyro cropony npotekaer peakius Nar) +3H2r) «>2NH3¢) B ctanmaptabix ycnoBusx? Yemy

paBHA KOHCTaHTa PaBHOBECHS JAHHOWU peaKInu?

22. CoctaBuTh (HOpMYNIBI MHULET 00pa30BaHHBIX a) A0OaBICHHEM (IO KaIjIsiM) pacTBOpa XJIOPUIA
oapust (BaCl) k pactBopy cynbdara Harpust (NaxSOs), Haxosimemycsi B U30bITKE; a) H00aBICHUEM
(o karutsim) pactBopa cyibdara Hatpus NaxSOs k pactBopy xmopuma 6apust (BaCl), naxoasiiemycs

B n30bITKe. OOBSICHUTH pa3IUYKe B 3HAKAX 3aPSIIOB TPaHYII.

Oyenounoe cpeocmeo Ne2
BOIIPOCHI (3a1aHus) K 3a4ery, 1 cemectp:

Bapuanr 1

1. Kaxkwue u3 NEPCUUCIICHHBIX BEHICCTB SABJIAIOTCA FI/II[pOKCI/I)IaMI/I?
1) HCI; 2) Fe(OH)s; 3) MnO2; 4) MgOHNO:s.
Kakwne KucioTsl MOTYT 00pa30BBIBATh KHCIIBIE CON?
1) HCI; 2) HCIO; 3) H3POg4; 4) HNO:s.
OCHOBHBIE COJIM — 3TO
1) mpoayKThI HEMOJIHOTO 3aMEIICHUS THIPOKCOTPYIIT OCHOBAHUSI HA KHCIIOTHBIC OCTATKH;
2) MPOIYKThI HEMOJIHOTO 3aMEIICHUSI ATOMOB BOJIOPOJIa MHOTOOCHOBHBIX KHUCIIOT aTOMaMH MeTalia;
3) MPOIYKTHI MOJHOTO 3aMEIIECHHsI aTOMOB BOJIOPO/Ia B KUCIIOTE aTOMaMH METaJlIa;
4) mpoIyKTHI NOJHOTO 3aMEIIEeHUs THIPOKCOTPYIIIT OCHOBAHUS KHCIOTHBIMU OCTaTKaMHU.
NaHSOs3 siBrsiercs:
1) ocHOBaHueEM; 2) cpeliHel COJbIo; 3) KUCIION COJIbIO; 4) KUCIOTOM.
(CoOH),SO4 sBnsieTcs:
1) ocHOBaHMeM; 2) cpelHel COJIbIO; 3) KMCIIOHN COJIbIO; 4) OCHOBHOM COJIBIO.
Kucnbie conm MOTYT OBITH TIOJTYYCHBI:

1) ocHoBaHue + KUCIOTa (M30BITOK); 2) KMCIO0Ta + OCHOBaHME (M30BITOK); 3) KKCIast COJIb + MIEI0Yb.

MouisipHast KOHIIEHTpaIus onpenensercs no popmyse:

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

[TponienTHAs KOHIIEHTpAIHs (®) TPEACTABIIIET COOOM:

1) (D:mBCLLICCTBa/ Meone 2) (D:mBeLueCTBa/ Mpacreopa 5

3) O=Mgoxm / Mgemecrsa -

3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMH OT KOHIIEHTPAIMH OIPEesIeTCs:

1) 3aKkOHOM PKBHUBAJICHTOB; 2) 3aKOHOM JICHCTBYIOIIMX Macc; 3) npasuioM Bant-I'odda.
B cootBerctBuu ¢ mpaBuniom Baut-I'odda, ¢ pocTom Temmneparypsl CKOPOCTh peaKiuu
1) Bo3pacraer; 2) yMeHbIIaeTcs; 3) HE U3MECHSETCSI.

OmuH KaTanu3aTtop CHWXaeT sHepruro aktuBauuu Ha 4 k/[x, npyroit — na 10 k/lx. Kakoit

apdexTuBHEE?
1)1;2)2.
[Iponecc auccounanuy CepHO KUCIOTHI ONMCHIBAECTCS YPABHEHUEM:
1) H2SOs <> 2H' + SO04%; 2) H2SOs — 2H' + SO42
KoncranTa nucconmanum yKCyCHOW KUCIIOThI BBIPAXaeTCsl COOTHOUICHUEM:
1) K=[CH3COO]-[H"] / [CH3COOH];
2) K=[CH3COOH] / [CH3COO]-[H*];
3) K=[CH3COO7] / [CH3COOH]-[H™].
Kaxkue n3 nepeuncieHHbIX KUCIOT SBISIOTCS CUIIbHBIMU?
1) HCI; 2) H2SO0s; 3) H3PO4; 4) CH3COOH.
Kaxue u3 nepeuncieHHbIX OCHOBaHUH SBJSIOTCS CUJIbHBIMU?
1) Al(OH)3; 2) NaOH; 3) NHsOH; 4) Ba(OH):.
B xucnoii cpene pH nmeer 3naueHue:
D<7;2)>7,;3)=T7.
Boaopoanslil nokasarens 3T0:
1) pH=-Ig[H"]; 2) pH=-In[H"]; 3) pH=-Ig[OH].
['mapoKCUITbHBIN MTOKA3aTelNb 3TO:
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1) pOH=-Ig[H"]; 2) pH=-In[H"]; 3) pOH=-Ig[OH].

Crenens auccoryanuu (o) [UTst caObIX AIEKTPOJUTOB PaBHA:

a=1;2)a>1;3)a<l.
[Ipu yBennueHnn KOHIEHTPAMK YKCYCHON KucaoTel B 100 pa3 creneHs aucconanuu

1) yBenuuures B10 pa3; 2) ymensiures B 10 pas; 3) yBenuuutcs B100 pa3; 4) ymensmures B 100 pas.
pH pactBopa pasen 3. Konuenrpanus nonos OH™ B 3ToM pacTBope paBHa:
1) 11 M; 2) 103 M; 3) 3M; 4) 101M.

KoHcTanTa mucconpanyy BObl OMPEaesieTcss ypaBHEHHEM:

K= [H"]-[H20]/ [OH]; 2) K= [H*]-[OH] / [H20]; 3) K= [H20]/ [H*]-[OH].

Cxkosibko M 0,1M pactBopa KucioTel notpedyercst it Hedrpaymmzanuu 10 ma 0,05 M pactBopa
NaOH?

1) 10 mut; 2) 20 mut; 3) Smut; 4) 25mot.

50 r NaxSO4 mo6aswm k 500 r Boabl. MaccoBasi 10JIs TOJTydUBIIETOCS PACTBOPA paBHA!

1) 0,1; 2) 0,09; 3) 0,5; 4) 0,15.

B 400 r pactBopa coxepxurcs 40 r KCl. MaccoBas gosist pacTBopa paBHa:

9%; 2) 10%; 3) 4%; 4) 12%.

3aKoH JIeHCTBYOLIUX Mace s peakiuun A+B — C+D:

1) K=[A}[BY [C}D]; 2) v=k -[A][BI;

3) v=k -[C]-[D]; 4) K=[C]-[D} [A]-[B].

Ipu yBemmuennn Temmepatypsl Ha 20° C cKOpPOCTh peakmum BeIpocia B 9 pa3. TemmepaTypHIit
K03 purmeHT paBeH:

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

Kak m3MeHHTCA CKOPOCTh DEAKIHH TIpH CHIDKeHHH TemmepaTypsl Ha 20° C? TemmeparypHsrii
K03 UIIUEHT paBeH 2:

1) yBenmuuTcs B 2 pasa; 2) yMeHbIIHUTCS B 4 pasa; 3) yMEHBIIUTCS B 2 pasa.

Kak m3menutcs ckopocth xumudecko peakunu A + 2B — C, ecnum KOHUEHTpalMio BeniectBa B
YBEJIMYUTH B 2 pa3a?

1) yBenmuutcs B 2 pasa; 2) yMEHbIIUTCS B 2 pa3a; 3) HE U3MEHUTCS, 4) YBETUUUTCS B 4 pasa.
VYeenuuenue gasieHus B cucteme 2C0O + O2 < 2CO;2 cmecTuT paBHOBECHE

1) BopaBo; 2) BI€BO; 3) HE CMECTUT

Oyenounoe cpedcmeo Ne 3.1
Konmponvnaa paboma no meme: «Ocnosnvle NOHAMUA 8 XUMUU», «(XUMUYUECKAA KUHEMUKA)

TUIIOBBIE 3a/laHMsl - 00Opazell:
1. Hanumure ypaBHeHue nostydeHust HepactBopumoro ocHoBanuss Cu(OH):2 |.
2. Kak nokasars amgporepHocts Zn(OH)2 |. IlpuBecTu ypaBHEHUSI COOTBETCTBYIOIIMX PEaKIUil.
3.Hanumure ypaBHeHUs peakUui, IpY NOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH CIIEIyIOLINe
IIpeBpaILeHUS:
MgCl, — MgSOs — Mg (OH) 2 — MgO — MgCl..
4. BbIpa3uTh B MPOLEHTAaX KOHLEHTPALHUIO pacTBOpa, coaeprkaiiero B 250 r Bojbl 50 T IIIIOKO3BI.
5. Ckoabko rpammoB CuSOq conepxkures B 10 mu 0,2 M pacteopa?
6. PactBop H2SO4 conepxut 49 r H2SO4 B 1 ntutpe. PaccuntaTh MOISIPHOCTB 3TOTO pacTBOpa.
7. Haiftu  MOJSIpHOCTH U HOPMaIBHOCTH 15 % - pactBopa H2SOs (mmotHOCTB pactBopa 1,1 r/mi).
8. Kaxkoii 00bem 6,0 M pactBopa HC1 Hano B3sTh A7 mpuroToBienus 25 ma 2,5 H pactsopa HC17?

Oyenounoe cpedcmeo Ne 3.2
Konmponvnaa paboma no memam: «Xumuueckas Kunemuka», «Xumuueckoe pasHosecuey.
THUIOBBIE 3aJaHNs (BOIIPOCHI) - 0Opaselr:
1.B cucreme CO + Cl2 — COCl, xonnenrpamuio CO ypenuumiu ot 0,03 mo 0,12 momp/m, a
koH1eHTpauuio Clz - ot 0,02 1o 0,06 Mob/1. Bo ckobKO pa3 Bo3pociaa CKOPOCTh MPSIMOM peakuuu?
2. ITpu 20°C peaxiust MpoTeKaeT 3a 2 MUHYTHI. 3a CKOJIKO BpPEMEHU OyAeT MpOTEKaTh Ta peakiys: a)
npu 50°C, 6) mpu 0°C? TemneparypHblii K0O3()(HUIIMEHT CKOPOCTU PEAKIIUHN paBeH 2.
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3. Bo cKombKO pa3 yBEIMUYUTCS CKOPOCTb peakuuu, npotekaromeid npu 298 K, ecnm B pesynbrare
MCTIOJIb30BAHMUS KaTau3aToOpa yaaloCh YMEHBIIUTh SHEPTUIO aKTUBaKU Ha 4 k/[x/Monb?

4. Bo CKOJIBKO pa3 YMEHBIIUTCS CKOpPOCTh XumHuueckodl peakuuun 2A(r) + B(r) — 2C(r) npu
YMEHBIIICHUHU JaBJICHUS BCEX BEILECTB B CUCTEME B 3 pa3za U OJHOBPEMEHHOM MOHMKEHUU TEMIIEpPaTyphI
cucrembl Ha 30°C? TemmneparypHblii KOA(GUIIMEHT PEaKLUH Y paBeH 2.

5. s cucremsr COm*H20>COxtHory  [COJo=[H20]0=0.03 wmoms/n, [CO2]o=[H2]0=0.
Paccuntarth KOHCTaHTYy paBHOBECHS, €CIIM PABHOBECHAs KOHIIEHTpalus yriekucioro rasza pasHa 0.01
Moutb/1. Kakue ycimoBusi OyayT COCOOCTBOBATH CMEIICHUIO PaBHOBECHsI B CTOpoHY oOpaszoBanms CO,
€CITH TIpsiMasi peaKIysi SHA0TEPMHUUYECKast?

Oyenounoe cpeocmeo Ne 3.3

Konmponsnasa paboma no meme: «Pacmeopur».
TUTIOBBIE 3a/1aHUsI (BOTIPOCHI) - 0Opa3elr:

1. Ycxonsa u3 npoussenenus: pacrsopumoctu CaCOs, Haiitu Maccy CaCOs, conepxkauryto B 100mn ero
HACBILLIEHHOTO pacTBOpa.

2. Tlpomssenenne pactBopuMoctn AgBr paBro 4,0%10. BelumciuTth KoHIEHTpammio HOHOB Ag' B
HACBIILIEHHOM pacTBope AgBr.

3. Paccuurats pH 0,001 M pactBopa NH4CI.

4. HanucaTb B MOJEKYJISIPHON U MOJIEKYISIPHO-UOHHON (hopMe ypaBHEHUS PEaKIIMIA:

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

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

5. BerauciuTh KOHIEHTpaluio HUTpaT-uoHoB B 0,02M pactBope Al(NO3)3.

6. Beruucnuts crenens aucconuaruu u pH B 0,01M pactsope HCIO u 0,1 M pactBope KOH.

Oyenounoe cpedcmeo Ne 3.4
Koumponvnasa paooma 4 no meme: «Oxkucaumenvno-eoccmanosumeibhule npoueccoly, «l'uoponusy.
TUTIOBBIC 3a/1aHUsI (BOTIPOCHI) - 0Opa3elr:

Kountpoabnas patdora 1.
OmnpenenuTe CTEMEHN OKUCICHUS 3JIEMEHTOB B CICIYIONIMX BEIIECTBAX U HOHAX:
[MepmaHTaHat Kanus, CepOBOAOPOII, MEPOKCH] BOAOPOIa, OpOMHAs BOJIA, HUTPUT KaJIHSL.
NOs, 3042_, CI’2042_, MnO42', BrOs .
2. IlpuBectn mpuMepsl (HE MEHee ISATH) BEIIECTB, KOTOpPHIE: a) MOTYT OBITh TONBKO OKHCIUTEISIMH; 0) TOIBKO
BOCCTAHOBHTEIISIMU; B) U OKUCIIUTEISIMA U BOCCTAHOBUTEISIMH.
3. Tlomp3ysch METOAOM TONypeakiuil, momxoopath KO3(Q(UIMEHTHI B ypaBHEHHSX CICAYIOIINX OKUCIUTEIHHO-
BOCCTAHOBHUTENBHBIX PEAKIIMHA, MPOTEKAIONIMX B BOAHBIX PACTBOpPaX:
KJ + KNO; +H;SO4 — J» + NO+...
NaNO. + KMnO; +H20 — NaNOs + ...

4. Paccuntats pH 0,01 M pactBopa dropuma natpus (K (HF)=10").
5. Hammucatp ypaBHeHus ruaposm3a coneil: kapobonara HaTpus, xiaopumaa memu (1.

Oyenounoe cpedcmeo Ne 3.5
Konmponvnasa paboma no meme: «Xumuueckas mepmoouHamuKka».
KonTposbnas padora 1.
Boruucnute AH%gs peaknuii U (a3oBbIX MEpPEeXOJ0B, BOCHONB30BABIINCH CIPABOYHBIMU JaHHBIME O AH’mg
BEILIECTB.
2Mg(1B) + CO2(T) = 2MgO(1B) + C(Tp)
CHy(r) + 202(1) = CO2(T) + 2H20 (1)
2. BeIYuCIuTh KOJIMYECTBO TEIJIOTHI, KOTOpOeE noTpedyercs s pasiaoxkeHus 10 kr kapOoHaTa HATpHs
NazCOs(tB) = NaO(tB) + COx(r),
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€CJIN U3BECTHO, YTO
Na,COs(1B) + SiOz(TB) = Na.SiOs(tB) + COx(1), AH°=81,04 x/Ix,

Na,O(tB) + SiO2(1B) = Na,SiOs(TB), AH®=-234,17 x]Ix.

3.He npou3Bo/ist BEIYKCIICHHI, YCTAHOBUTH 3HAK AS® CIIeIyIONINX MPOIECCOB:

2NH3(F) —> Nz(F) + 3H2(F)

COy(tB) — CO2(T)

4. MOXXHO M MOMYYHUTh MPH CTAHAAPTHBIX YCIOBHSAX Mepokcui Bogopoaa mo peakuuu 2H-O(k) + Oa(r) =
2H202(x)?

5. B kakoMm u3 CleAyIoIUX ClydaeB BO3MOXKHO IPOTEKaHKME PEaKIMU MPH JHOBIX Temiieparypax: a). AH< 0,
AS>0; 6). AH< 0, AS< 0; B). AH > 0, AS > 0?

6.Paccumnrats sHepruro ['md6ca u onpenenuts HanpasieHue nporekanus peakuus CO + Cl, = COCl, mpu 700

K 13 CTaHIapTHOTO COCTOSIHHUS, €CITM KOHCTaHTA PaBHOBECHS peakiuy pasHa 1,0685 - 10,

Oyenounoe cpeocmeo Ne 3.6
Konmponvnaa paboma no meme: «Komnnexkcuole coeOunenusny.

1. JIns 1aHHOTO KOMILIEKCHOTO COEAMHEHHUS
1) onpenenuts CTPYKTYpY (KOMIUIEKCHBIA MOH, JIUTaH/Ibl, BHEIIHIOI cepy);
2) onpenenuTh TUIIbl XUMUUYECKOH CBSI3U MEX]ly aTOMaMH U YaCTHUIIAMU;
3) HamucaTb YpaBHEHMs MEpPBUYHON Juccouuanuu; 4) Hanmucarb YypaBHEHHWE BTOPUYHOU
JMCCOLMAIlMKU; 5) HalucaTh BbIp@KEHHE JUIsl KOHCTAHThl PAaBHOBECHS BTOPUYHON IHCCOLMAIIIN
(Kn); 6) nath paunoHnaipHO€ Ha3BaHHe. (2)

Ne dopmysia KOMIIEKCHOTO COECTMHEHUS
BapuaHTa

1 [Ag(NH3)2 ]C1

2 K[Ag(CN)2 ]

2. 1). BanucaTb ypaBHEHHE peakuu 00pa30BaHUsl KOMIUIEKCHOTO HOHA B MOHHO-MOJICKYJIIPHOM BUJIE,
UCIOJIb3YS NMPUOIMKEHHOE MPAaBUIIO OIMpENeeHUs KOOPAMHAUMOHHOTO yHcia. JlaTh panuoHaiIbHOe
Ha3BaHHE KOMIUJIEKCHOMY HOHY.

Ne VYpaBHEHHE peaKkMK NOJTYYEHUS KOMIJIEKCHOTO
HOHA
BapHaHTa
1 Be**+OH —
2 Zn**+0OH"

2.2). JlaHHO€ KOMILUIEKCHOE COEJAMHEHHE, 3alMCaHHOE B HECTaHJapTHOU (opme, MpeICTaBUTH B
CTaHIapTHOU ¢dopMe, HCIONb3yd YKa3aHHOE KOOpAMHALMOHHOE uucio. Omnmcarth €ro CTPYKTypy
(xommiekcooOpa3oBaTelb, JIUTaHbI U T.J.), 1aTh pallMOHATLHOE HAa3BaHHUE.

Ne KommnekcHoe K4 [Ipumeuanue
COCJIMHEHUE
1 KPt(NH3)C1s 6
2 PdC12(NHz3)3 4

3. Hanncath ypaBHEeHHE peaklnu 00pa30BaHMsI KOMIUIEKCHOTO coequHenust (1)

Ne Bapuanra Hcxonnbie BemecTBa
(BTOpOE MCXOTHOE BEIIECTBO B K4
H30BITKE)
1 Cr(OH)3| + NaOH — 6
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2 | AgBr| + Na;S;03 — | 2 ‘

4. CocTaBUTh YpaBHEHUS peakiiii o0OMeHa B MFOHHO-MOJIEKYJIIPHOM M MOJICKYJISIPHOM BHJIE.
Hcnounb3ys cupaBounsie 3HaueHust Ku u [1p, onpenennTs HanpaBiieHWE peakliud Ui 00pa3oBaHue
MaJIopacTBOPUMOTo BerecTna (|).

Ne HcxonHble BemecTsa [Ipumeuanue
1 [Ag(NH3)2]C1+ NiC1, 3ameHa Ip, = 10°®
KOMIIIIEKCOOOpa3oBaTe K = 10°
1 1 00pa30BaHME 0CAIKA K =107
2 K3[Cu(CN)4] + 3amena K. =10%
Hg(NOs)2 KOMIIIIEKCO0Opa3oBaTet Ky =101
A

5. 1. KoncranTta nectoiikoctu noHa [CA(CN)s]* coctapmuser 7,8 - 1078, Brramcnuts koHIEHTpaImIO
nonoB kaamus B 0,1 M- pactBope Ko[Cd(CN)s], conepxamiem B u3odbitke 0,1 monss KCN B nutpe

pacTtBopa.

2. Koncranta necroiikoctr noHa [Ag(CN)2]" cocrasnster 1,4 - 102°. BpruncimuTh KOHIEHTPAIHIO
noHoB cepedpa B 0,05 M- pactBope K[Ag(CN):], conepxkamiem, kpome toro, 0,01 monss KCN B nutpe

pacTtBopa.

Oyenounoe cpedcmeo Ne 3.7
Konmponsnasa paboma no meme: «dneKkmponnoe cmpoenue amoma».

KonTtposbhasa padora Nel
1)Hamnucathb anekrpoHHbie (OpMYyJibl aTOMOB ¢ 3apsiaamu siaep 30, 35, 81. /11 nociieiHero 2JIeKTPOHA ITHX
aTOMOB YKa3aTh 3HAYCHHS BCEX KBAHTOBBIX YHCET.
2) K kakomy tumy sieMeHToB (s, p, d, f) onu orHOCATCA?
3)Omnmcath UX TMOJ0KEHUE B TIEPHOANIECKON CHCTEME DIIEMEHTOB.
4)[IpuBecTr PUMEPHI DIEKTPOHHBIX AHAIIOTOB ATHX JJIEMECHTOB.

5)CTpyKTypa BaJeHTHOTO JIEKTPOHHOTO CIIOS ATOMA JIEMEHTA BhIpaskaercs (hopMyiIoit: a)5s25p”;
6) 3d°4s’, B) 6s%4f*. OnpenennTh MOPSIKOBBIl HOMEp U HAa3BAHUE HJICMEHTA.
6)Kakue BaleHTHOCTH ¥ OCHOBHOM U BO30YXXJICHHOM COCTOSTHUW BO3MOXKHBI JIJISI 3JIEMEHTOB C TIOPSTKOBBIMH

HOMEpaMHU 5, 16 u ONpE€ACIUTDb BBHICHIYIO U HU3IIYIO CTEIICHU OKUCICHUA IJId 3TUX 3JIEMCHTOB.

Oyenounoe cpedcmeo Ne 4
3awuma nadopamopuvix padom
THIIOBBIC 3a/1aHUs (BOIIPOCHI) - 0Opa3elr:

Bonpochl 1 TpedoBaHMs K 3aIUTe JJA00PATOPHOIl padoThI:

OcHOBHbBIE KJIACChI HCOPraHu4€CKHUX BCIIECTB:

1. Oxcupl — ornpeienienne, KiacCupuKamus, moiydeHue, XuMuieckue cBoiictea. O0s13aTeNIbHO
MIPUBOJIUTH IPUMEPBHI.

2. Kucnotsl — onpenenenue, knaccudukanus, NorydeHne, XaMudeckue cpoiictsa. O0s13aTeNIbHO
MIPUBOJIUTH IPUMEPBHI.

3. OcHoBanus — onpeseneHne, kinaccudukaius, IoaydeHne, XUMHUIECKUe CBOMCTBA.
O06s13aTeNIbHO IPUBOIUTH PUMEPHI.

4, Conu — onpenenenue, KaaccupukaIus, moJy4eHue, XuMHIeckrue cBoiictpa. O0s3aTenbHO
MIPUBOJIUTH IPUMEPBHI.

5. OdopmieHue oT4eTa U COCTABICHHIE BHIBOJIOB.

XnuMuuyeckasi KHHEeTHKA:

1. Ornpenenenre CKOPOCTH XUMHYECKOU peaKIInu.

2. ['oMoreHHsbI€ U TETEPOrEHHbBIE PEAKIIUU.

3. [IpocTble U CIOKHBIE pEAKLIUH.
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4. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIMU OT TEMIIEPATYPHI.

o. [IpaBuno Bant-T'odda. TemnepaTypHbiii KOAPPHUIHEHT.

6. VYpaBuenue AppeHunyca. JHEprus aKTUBALMUA. AKTUBUPOBAHHBIN KOMIUICKC.

1. OHepreruyeckas 1uarpaMMa XMMHUYECKOM peakLuu.

8. Karanus. Karanuzarop. Mexanusm karajinsa.

9. OdopmiieHrE OTYETa U COCTABJICHHUE BBHIBOJIOB.

O0beMHBbI XUMHYECKUH aHATU3:

1. MaccoBast 105151, MOJIIpHasi KOHLIEHTpaLHsL.

2. Pemenue 3a1a4y Ha pacueT MacCOBOM J0JIH, MOJIIPHON KOHIIEHTPALMH PaCTBOPOB.
3. Pazb6aBnenue pactBopoB. Pemenue 3aay.

Boaopoanblii moka3areJib:
DNEKTPOIHUT. DIEKTPOTUTHIECKAS JUCCOIHAITHSI.

CnaOble 1 cubHBIE ANIEKTPOJIUTHL. [IprMepsi.

CreneHp U KOHCTaHTA AUCCOIHALINH.

Jlucconmanus KMCIIOT, OCHOBaHMM, cosieil. [Ipumepsl.

3akoH pazbasienust OcBanbia.

HNonHoe npousBeieHHe BOIBbI.

pH, pOH.

Pacuer pH pacTBOpoB CHIIBHBIX U CTA0BIX KHCJIOT U OCHOBAHHIA.

© o N s WNRE

OdopmieHue oT4eTa U COCTaBICHHUE BBIBOJIOB.

Peaxknum noHHOr0 00OMeHa:
1. Hamnmcanne peakiuiit HOHHOTO OOMEHa.

2. Pemenue 3agau Ha [1P 1 pacTBOpUMOCTS.
3. OdopmieHue oTyeTa U COCTaBJIICHUE BHIBOJIOB.

I'mapoaus coJeii:

1. YMeTh nucath ypaBHEHUS THIPOIN3a PA3IUYHBIX COJICH.
2. PaccuuteiBath pH pacTBOpoOB couieil.

3. [TucaTth ypaBHEHUS TUAPOIM3a MHOTOOCHOBHBIX COJICH.
4. OdopmiieHne oT4eTa U COCTABICHHUE BBHIBOJIOB.

OKHCIUTENbHO- BOCCTAHOBHUTEIbHbIE pPeaKkuum:

1. Kakwue peakiinu Ha3bIBalOTCS OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIMHU.

2. OxucauTensb, BOCCTAaHOBUTEII.

3. YMmeTh paccTaBisaTh K03()PUIIMEHTH METOI0M HOHHO-JIEKTPOHHOTO OajaHca. YMeTh
paccuuThIBaTh 3/C U u3MeHenue [ 'uboca.

4. OdopmiieHue oT4eTa U COCTABICHHE BHIBOIOB.

XuMH4yecKas TePpMOAMHAMHUKA

1. TepmoanHamuueckas cucrtema. THUIbl CUCTEM.
2. TepmoauHaMuyeckue napameTpsl, GyHKIUH. OYHKIUU COCTOSHUS
3. Tepmoaunamuyeckuii npouecc. OOpaTUMbIi, He0OpaTHUMBbIH Mpolecc. PaBHOBECHBIH,

HEpaBHOBECHBI Mpolecc. CaMOnpon3BOJIBHBIN IIpoLecc.

Buyrpennsis sueprusi.

PaGora, Temora.

[IepBrIil 3aKOH TEPMOJUHAMUKH.

OHTaIbINS.

3akon ['ecca. CnenctBus u3 3akona ['ecca. Temnora o6pazoBanus. Temnora cropaHus.

© N OA
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9. 3amaun Ha pacyeT TEIUIOBBIX (PPEKTOB XUMHUECKUX PEaKIUil.
10.  OdopmiieHHe OTYETa U COCTABIICHUE BHIBOJIOB.

OCHOBBI 3J1eKTPOXUMHUH

1. Onexrtpoxd. JIBoWHOW »snexTpuueckuid cioil. CraHAapTHBIE 3JIEKTPOJHBIE IOTEHIMAJIBI.
CrangapTHBIA BOJOPOIHBIN OTEHLINA.

2. TanpBaHwdeckue 3JeMeHTHL. OneMeHT Jlanmdns-SAxkoou. KoHIEHTpalMOHHBIC TaJbBaHUYECKHE
JJIEMEHTBHI.

3. Pacuer DJIC u A G raibBaHU4YECKUX DIIEMEHTOB.

4. OdopmieHHE 0TYETA ¥ COCTABICHHUE BBIBOJIOB.

KommniekcHble coeTUHEHUS

CTpOGHI/IC KOMIIJICKCHBIX COGI[I/IHGHI/II\/'I. KJ'IaCCI/I(i)I/IKaIII/Iﬂ KOMIIJICKCHBIX COCHHHCHHﬁ.
XHUMHYECKas CBA3b B KOMINICKCHBIX COCOANHCHUAX.

Homenkiatypa KOMIUIEKCHBIX COEAMHEHHUI.

Jucconuarysi KOMIJIEKCHBIX COEIMHEHMM.

Pemenue 3agauy.

Odopmienne oTyeTa ¥ COCTaBIICHUE BHIBOJIOB.

PR

KoJsusionanbie pacTBopsl

Kaxue cucreMbl Ha3bIBAIOTCS AUCTIEPCHBIMU.

Knaccudukanus tucrepcHbIX CUCTEM.

Konnounnueie pactBopsl. [lonydeHue, ONTHYECKUE U AIEKTPOKUHETUIECKHNE CBOMCTBA.
CrpoeHue MUILIeILTBI.

Y cToMunBOCTh qUCTIEPCHBIX cucTteM. Koarymsius.

[IpaBuna koaryasmuu.

OdopmieHue oTyeTa U COCTaBIICHUE BHIBOJIOB.

NoookowbdE

8.3. Meroauuyeckue MarTepuasibl, ONpPeAeIfA0INIAE NMPOUEIYPbl OLEHUMBAHUS 3HAHWIA,
YMeHHil, HABBIKOB M (MJIM) ONBITA [eATeJJbHOCTH, XaPAKTEePU3YIIIHUX ITalbl
¢dopmMupoBaHus KOMIIETEHUN I

- WrtoroBast arrecranus MO IUCUUIUIMHE SIBJISETCS HMHTETpalIbHBIM IIOKa3aTeleM KadecTBa
TEOPETUYECKUX U MPAKTUYECKUX 3HAHMM U HABBIKOB OOYUaIOUIMXCA MO JWCHUIUIMHE U CKIIaJbIBACTCS
U3 OLIEHOK, MOJIyYEHHBIX B XOJ€ TeKYIIEeH U MPOMEKYTOUHOM aTTeCTAIHH.

— Tekymass arrectanuss B CeMeCTpe MPOBOAUTCA C IIEJIbI0 OOECIeueHUs: CBOEBPEMEHHOMU
oOpaTHOH CBs3H, I KOPPEKIUU OOydeHUs, aKTUBU3ALIUU CAMOCTOSITENIbHOM paboThl 00yUJaroLUXCs.

— [IpomexxyTrouHass aTrecranus MpeJHa3HAueHa i OOBEKTUBHOTO TMOATBEPXKACHUS U
OIICHUBAHMSI TOCTUTHYTBIX PE3yIbTaTOB OOYyUEHUS MOCIE 3aBEPIICHUS U3YUEHUS AUCIUILTUHBL

— Tekyias aTTectanus OCyIIeCTBISETCS ABa pa3a B CEMECTP:

- koHTposbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcsi B 9J€KTPOHHYIO BEIOMOCTh HE MO3/Hee §
Heslenu ydeOHoro cemectpa. Bkiouaer B ceOsf OLIGHKY MEpONpPHUATUH TEKYILEro KOHTPOJIS
ayJMTOPHOM M caMOCTOSITEIbHON paboThl 0OyyaroIerocs o paszienaam/reMaM yueOHON TUCIMIUIMHBI
c 1 no 8 Henemo yuebHOTO cemecTpa.

- koHTpoJbHas Touka Ne 2 (KT Ne 2) — BeicTaBnsieTcsl B 3J1€KTPOHHYIO BEJIOMOCTh HE 1mo3/Hee 16
Heslenu ydeOHoro cemectpa. Bkimodaer B ce0sf OLIGHKY MEpONPHUITHN TEKYIIEro KOHTPOJIS
ayJMTOPHOM M caMOCTOSITEIbHON paboThl 0OyyaroIerocs 1o paszenaam/reMaM yueOHOH TUCIUIUIMHBI
¢ 9 o 16 Henento yueGHOTO cemecTpa.

- Hckmiouenne: Tekymas artectanus B 8 cemecTpe oOydeHHs 10 00Opa30BaTEbHBIM
nporpaMmaM OakajaBpuaTa, B KOTOpPOM €IMHCTBEHHass KoHTpoibHas Touka Ne 1 (KT Ne 1) —
BBICTABIISIETCA B DJIEKTPOHHYIO BEJJOMOCTb HE IMo3AHee 6 Henmenu ydeOHOro cemectpa. BkitodaeT B
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ceOs OIEHKY MEpONPUATUN TEKYIIEro KOHTPOJIS ayIuTOPHOH M CaMOCTOSITeIbHOW paboThI
oOyuJaromierocs 1o paszzeiam/reMam y4eOHOH JUCIUIUIHHEI ¢ 1 TI0 6 Henenmto yueOHOro ceMecTpa.

- PesynbTaThl TEKymlell W MPOMEXKYTOUYHOM aTTECTAllMM MOJBOJSATCS [0 MIKaJie OaIbHO-
PEUTHHIOBOM CUCTEMBI.

JTan peiiTHHIOBOI cHcTEeMBI / Hepnens bann
OueHo4Hoe cpeacTBO MuHiMyM* Maxcmys™*
Cemectp 1

Tekyiasi aTTecTanus 1-16 36 60
KonTtpoabHas Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.1 8 9 15
Oyenounoe cpedcmeo Ne 4 1-8 9 15
KonTpoabHas Touka Ne 2 9-16 18 30
Oyenounoe cpeocmeo Ne 3.2 16 5 8
Oyenounoe cpeocmeo Ne 3.3 16 4 7
Oyenounoe cpedcmeo Ne 4 9-16 9 15
IIpomexyToOUHAs aTTECTANMS - 24 40
3auer -

Oyenounoe cpedcmeo Ne 2 - 24 40
NTOI'O no nucumininHe 60 100

Cemectp 2

Texkymas arrecramusi 1-16 36 60
KontposabHas Touka Ne 1 1-8 18 30
Oyenounoe cpeocmeo Ne 3.4 8 5 8
Oyenounoe cpeocmeo Ne 3.5 8 4 7
Oyenounoe cpeocmeo Ne 4 1-8 9 15
KoHTpoJsbHas Touka Ne 2 9-16 18 30
Oyenounoe cpeocmeo Ne 3.6 15 5 8
Oyenounoe cpeocmeo Ne 3.7 15 4 7
Oyenounoe cpeocmeo Ne 4 9-16 9 15
IIpomexyToOUHAs aTTECTANMS - 24 40
DK3aMeH -

Oyenounoe cpeocmeo Ne 1 - 24 40
HUTOI'O no aucuuIinHe 60 100

* - MuUHHMAaJILHOE KOJNYECTBO OAJIOB 3a OICHOYHOC CPCACTBO — 3TO KOJIUYCCTBO 6ann013, Ha6paHHO€
O6y‘IaIOH_II/IMCH, npu KOTOpPpOM OHOCHOYHOC CpCACTBO 3aCHUUTBIBACTCA, B IIPOTUBHOM CJIydac
O6y‘l&IOH.IPII>iCH JOJDKCH JIMKBUAUPOBATH MOSABHUBUIYIOCA AKAACMUYCCKYIO 3aJ0JKCHHOCTD I10 TeKymeﬁ
nIn HpOMe)KYTO"IHOI\/'I arrectauui. MUHUMAaJIbHOE KOJUYECTBO OaytoB 3a TCKYIIYIO aTTCCTAalluIO, B
T.9. OTACIIBHOC OCHOYHOC CPEACTBO B €€ COCTABC, U MPOMCIKYTOUYHYIO aTTECCTALIUIO COCTABJISACT 60%
OT COOTBETCTBYHOIIINX MAKCUMAJIbHBIX 0aos.

8.4. IlIkana oueHkH 00pa3oBaTeIbHBIX J0CTHKEHUI

Htoropas arrectanus N0 AUCLHHUILUIMHE OIEHUBAETCS II0 100-6amnpHOM IIKalle U IMPEACTABIIAICT
CYMMY 6aJ'IJ'IOB, 33pa60TaHHBIX CTYACHTOM IIpHU BbIIIOJIHCHHUN 3aJJaHdil B paMKax TCI(y’I.L[CfI u
HpOMC)KYTOqHOﬁ aTTeCTaluu.

Cymma Onenka o 4-x OanabHOM 1IKaje Onenka | TpebGoBaHuUs K YPOBHIO OCBOCHHS
6amioB ECTS y4eOHOH TUCIMIUTMHBI
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90-100

5- «omauunoy/ «3aumenoy

O1neHka «OTJIMYHO» BBICTABIIAETCS
CTY/ICHTY, €CITH OH TIIyOOKO H
IIPOYHO YCBOMJI IIPOrPAMMHBII
Marepuall, HCYEPIIbIBAIOLIE,
IIOCJIEI0BATEIIBHO, YETKO U
JIOTUYECKH CTPOMHO €r0 U3JIaraer,
YMEET TECHO YBA3BIBATH TEOPHUIO C
IIPAaKTUKOM, HCIIOJIb3YET B OTBETE
MaTepHuai MOHOTpadhuIecKoi
JUTEPaTyphl

85-89

75-84

70-74

4 - «xopouioy/
«3aumeHo»

65-69

60-64

3 - «yooeremsopumenvhoy/
«3aumeHo»

OlieHKa «XOPOIIIOY BBICTABIISETCA
CTYJIEHTY, €CIIK OH TBEPO 3HAECT
Marepua, r[paMOTHO U IO
CYILIECTBY M3JIaraer ero, He
JIOITYCKasl CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOMPOC

OreHKa «yI0BJICTBOPUTEIHLHOY
BBICTABJISIETCA CTYACHTY, €CIIA OH
UMeEeT 3HAHUS TOJIHKO OCHOBHOTO
Marepuaia, Ho He YCBOMJI €ro
JleTajnen, T0MmycKaeT HETOYHOCTH,
HEAOCTATOYHO IIPaBUJIBHBIC
(bOpPMYITMPOBKHU, HAPYIIICHUS
JIOTUYECKOM MOCIIe0BATEIbHOCTH
B M3JI0)KEHUU TIPOTPAaMMHOTO
MaTepuasia

0-59

2 - «Hey0081emBopUMenbHO»/
«He 3a4meHO»

Or1ieHKa «HEYI0BICTBOPUTEITHHO
BBICTABJISICTCS CTYJCHTY, KOTOPBIH
HE 3HAET 3HAYUTEILHOM YacTH
IIPOrPaMMHOTO MaTepHuaa,
JIOITYCKAET CYIIIECTBEHHBIC
omunOku. Kak npaBuiio, orieHka
«HEY/IOBJICTBOPUTEIIBHO» CTAaBUTCS
CTyJCHTaM, KOTOPbIC HE MOTYT
MPOJOIKUTH 00yueHue 6e3
JIOITOJTHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOIICH TUCIUIUTHHE

9. MEPEYEHb OCHOBHOM 1 JOIOJIHUTEJBbHOW YYEBHOMN JINTEPATYPHI,

HEOBXOJIUMOIA JJISI OCBOEHUS JUCIUTIIMHBI

@) ocHOGHaA yueOHaA Tumepamypa:

1.I'nmunaka H.JL. O6mas u Heopranudeckast xumusi/non pea. A.W. EpmakoBa. - u3n.30-e, nepepad. u
non. M.MuTterpan-npecc. 2005. - 728 c.
2. 'nunka H. JI. O6mas xumus: yueonuk / H. JI. I'munka; pen.: B. A. Tlonkos, A. B. ba6kos. - M.:

IOpaiit, 2011.

3.AnanbeBa O.A., Bypyxun C.b., Mauyaa A.A., JlapuueBa T.E., Ilankosa H.H., CokoJioBa
FO.J1. JlaGopaTopHbIif pakTUKyM 1O Kypcy «O6mas xumus». — O6uunck: MAT3.2005. - 60 c.
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4.C.b. bBypyxun, O.A. AHanbeBa. BeeneHue B 31eKTpoxuMHi0. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peaKkuy B BOJHBIX paCTBOPAxX AEKTPOIUTOB: yuel. mocodue mo kypey "Ob6mas xumus" / - OOHHHCK:
HUATD HUSY MU®DU, 2011. - 104 c.

5. Tkaues, C. B. O0mas xumus : yuebnoe nocodue / C. B. Tkaues, B. B. Xpycranes. - MUHCK :
Beicmas mkoita, 2020. - 495 ¢. - URL : https://www.studentlibrary.ru/book/ISBN9789850632722.html

0) OononHumenvHan yueonan 1umepamypa:

1.Mauyna A.A., AnanbeBa O.A., Bypyxun C.b., Koaoastkubiii B.A., JlapuueBaT.E., IlankoBa
H.H., CoxosoBa F0.JI. COopHMK 3a7a4 W yOpakHEHUH 1o Kypcy «OOmas | HeopraHuyeckas
xumus». — O6uunck: UATD. 2002.- 124 c.

2.Mauyna A.A., JlapnueBa T.E., [lankosa H.H., CoxosioBa }0./l. JlaGopaTopHBbIii IPAKTUKYM I10
Kypcy «O0mast u Heopraumueckast xumus». — Oouuack: MATO. 2004.- 44c.

3.I'munka H.JL. 3anaun n ynpaxknenus no oo6meit xumuu. — JI.: Xumusa,2011. -240 c.

4.KopoBun H.B. O0mas xumus. - u3za.2-e., ucnp. u Aom.- M.: Beicmas mkomna, 2000. - 558 c..
S.Mudraxosa, H. IIl. O6mas u Heopranuueckas xumus. Teopus u mpakTuka : yaebHoe mocoodue /
H. III. Mudraxosa, T. I1. [lerposa. -2-e u3n. , ucnp. u gom. - Kazans : KHUTY, 2019. - 336 c.
https://www.studentlibrary.ru/book/ISBN9785788226514.html

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKATITMOHHON
CETU «<MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJINMBbIX /I
OCBOEHMS INCIIUITJIMHBI

http://www.window.edu.ru/window/library ®enepansusiii nopran. Poccuiickoe odOpa3oBaHue.
http://www.cir.ru/index.jsp YuuBepcutetrckas nHbpopMalmoHHas cuctema Poccun.
http://www.diss.rsl.ru  Poccuiickast rocymapcTBeHHass OHOIMOTEKa. JEKTpOHHAs OMOIHMOTEKa
JMCCepTaIui.

http://www1.fips.ru Madopmarronusie pecypesl Pocnarenta.

http://www.studentlibrary.ru 9bC «Koucynsrant CTymeHTa»

11. METOJNYECKHUE YKA3AHUS VIS OBYUYATIOIIUXCS 10 OCBOEHUIO
TACIHATITAHBI

OcBoeHue MPOrpamMMbl TUCHUILTHHBI «O0IIast 1 HeOpraHUYecKask XUMUs TPeayCMaTPHBACT:
neknuu (32 Jaca), cemuHapckue 3aHsaTus (16 gacos), mabopatopnbie paboThl (32 yaca), TeKyIui
KOHTPOJIb B BHJIE BBITIOJHEHUSI KOHTPOJIBHBIX PA0OT, 3aIIUT Ja00PaTOPHBIX PadOT, MPOMEKYTOUHBIH
KOHTPOJIb - DK3aMEH.

BU/I Y4eOHBIX Opranmn3anus 1eATeJIbHOCTH CTYAEHTA
3aHATHH
Jlekuus CTyneHT A0HKEeH UMETh JIGKIIMOHHYIO TeTPajib, TJIe 0POpMIISIET

KOHCIEKT JIeKIuii. Hamucanue KoHCIeKTa JeKIHii: KpaTko,
CXEMaTU4HO, MOCJIeI0BaTENbHO (PUKCUPOBATH OCHOBHBIE MOJIOKECHHUS,
BBIBOJIBI, (POPMYIHUPOBKU, 000OIIEHHS; TOMEYaTh BaKHBIE MBICIIH,
BBIJICTISITH KIIFOUEBBIE CIIOBa, TepMUHBIL. [IpoBepka TepMUHOB,
MOHSATUI C TOMOIIBIO SHIMKIONEIUH, CIIOBAPE, CIPABOYHUKOB C
BBINIMCHIBAHUEM TOJKOBaHU B TeTpaab. KoHCIEKT JeKimii
Heo0X0 MO TTpopaboTaTh Mepe Cienyrome JeKIuel, MocTaBuB
BOIIPOCHI TaM, I'JIe BCTPEYaIOTCs HETOHATHBIE MecTa. OTBEThI HA 3TH
BOIIPOCHI CJEAYET HATH B PEKOMEHJOBAaHHOU JIUTEPATYPE UITU
BBISICHUTH Ha KOHCYJbTAINH Y MpenoaaBaress. KoHcnekT aexiuit
HE0OX0IMMO JIOTIOJHSATH BCTABKaMH, 0COOEHHO IO BOIIPOCaM,
BBIHECEHHBIM Ha CAMOCTOSITEIIbHOE U3YUYCHHE.

10 OJATOTOBKE K MPAKTUUECKUM 3aHATHUSIM

00603HaYNThH BOTPOCHI, TEPMUHBI, MaTepUal, KOTOPHIN BHI3bIBACT
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TPYAHOCTH, IOMCTUTH U MONBITATHCSA HaWTH OTBET B peKOMeHI[yeMOfI
nmuteparype. Eciam camocTosITensHO He yaaeTcst pa3o0parhest B
MaTepuale, Heo0XoauMo cPopMyIHUPOBATH BOIIPOC U 331aTh
MPENOIaBATEII0 Ha KOHCYJITAIMHU, TPAKTUYECKOM 3aHSTHH.

IIpakTHYeckue
3aHATHUSA

CeMuHapckue 3aHATHUS NPU3BaHbl HAYYUTh CTYIEHTA
CaMOCTOSITENIBHO U KPUTUYECKHU MOJXOAUTH K U3y4aEMOMY
MatepHaiy, pa3orpaThCs B MPOOJIEMHBIX BOTIPOCaxX (PU3NIECKOM
XHMUH, CTIOCOOCTBOBATh 0OPETEHUIO HABBIKOB aHAIN3a TEKCTOB
UCTOYHUKOB MH(POPMAIUH, PEIICHHUIO TUITOBBIX 3a/1a4 (PU3HYECKON
XUMUU

[Ipu noAroTOBKE K MPAKTUYECKUM 3aHATUSAM CTYICHT JIOJDKEH
03HAKOMUTBCS C TEMOU 3aHATHsL, TPOpadOTaTh COOTBETCTBYIOLIUI
JIEKIIMOHHBIN MaTepual U MaTepuan B yueOHOU JuTepaType.
CdopmynupoBath mpoOIEMHBIE AJ1 BOCIIPUSATHS BOIIPOCHI C TENBIO
ux oOcyxieHus B opMaTe CEMHUHAPCKOTO 3aHATUSA. 3aHATUS
MIPOBOJATCS B JOpME aKTUBHOW pabOTHI CTYAEHUECKON TPYIIIBI 1O/
KOHTpPOJIEM U PYKOBOJCTBOM IpenoaBaTelis.

Kpome 31oro Heo6X01MMO pemuTh JOMAIIHUE 3a]JauH, 3aJaHHbIC Ha
MpeabIAyIeM 3aHITUU. JJI yCIEeNIHOTO pelIeHrs JOMalTHUX 3aa4
HE00X0IMMO MPOCMOTPETH 3aMKUCH PELICHUH 3a/1a4, BHIIIOJIHEHHBIX B
ayJIUTOPUN.

[Ipucrynas x pemeHuto 1000# 3a7a4u, CleyeT BHIIOIHITD
oTpe/iesieHHbIe MTpaBuiIa: BHUMAaTeIbHO MPOYUTATh YCIOBHUE 3a4a4H.
Pemenne 3agad pekoMeHIyeTcs MPOBOIUTH B 0OIIIEM BHIE.
Brruncnsiores, Kak MpaBUIIo, TOJIBKO T€ BEJIMUNHBI, KOTOPBIE
TpeOyroTCs 17151 OTBETa Ha Bompoc 3anaun. [Ipexae ueM noactaBisTh
JAaHHBIE B pacueTHYIO (OPMYTy HEOOXOTUMO TTPOBEPUTH
Pa3MEPHOCTh BBIYUCIISIEMOM BEeNMUMHBL. Eciin pasMepHOCTh
BBIYMCIISIEMOM BEIMYHMHBI IPABUIIbHAS — MOYKHO ITPOBOJIUTH
BBIYHCIICHUS, €CIIU HET - clieyeT Haiitu omuOku. [locne npoBenenus
BBIUHCIICHUI HEOOX0IUMO OLEHUTh PA3yMHOCTh MOJY4EHHOTO
pe3ynbTraTa (3HaueHHuEe CKOPOCTH JIBHKEHHS Teja OIMU3KoM K
CKOPOCTH CBETa B BaKyyM€ — HEPAa3yMHO, HEPa3yMHO OTPULATEIBHOE
3HaueHue adCOJIIOTHOM TeMIiepaTyphl U Tak naiee). Eciu nomyden
HEPa3yMHBIH pe3yNbTaT, HE0OXOAUMO IPOBEPHUTH MTPABUIBHOCTh
BbIYMCIICHUI. Eciu BbIYMCIIEHNsI IPABUIIBHBIE, CIIEYET UCKATh
omnOku B pemeHun. [Ipu 3anucu penienus 3agauu HeoOX0AUMO
JenaTh NOsICHeHUs. B KoHIIe perieHust JoHKeH ObITh 3alicaH OTBET
Ha BOIIPOC 3a/1a4Hu.

CamocroaTeIbHas
padora

Kax/iplii cTyIeHT A0KEeH UHUBHUYyalbHO TOTOBUTHCS [0 TEMaM
JUCLUIUIMHBL, YUTasi KOHCIEKTHI JIEKIUH U PEKOMEHTyeM Y10
auteparypy. CamocrosTenbHas paboTa Mo3BOJISIET CTYICHTY B
CIIOKOMHOM 00CTaHOBKE MMOIyMaTh, pa3o0parbes ¢ MHGopMalueH 1no
TeMe, IIPU HEOOXOIUMOCTH 0OPATUTHCS K CIIPAaBOYHOM JINTepaType.
BHuMarenpHOE YTEHME U IOBTOPEHNUE TPOYMTAHHOTO TIOMOTAET B
HOJTHOM 00beMe YCBOUTB COJIEp)KaHUE TEMBI, CTPYKTYPHUPOBATh
3HAHMUSL.

UtoObl coeprkaTenbHas HHGopMaNKs N0 JUCHUILTHHE
3alOMHMHAJIAach HAJI0JITO, 11€J1€CO00pa3HO U3ydaTh €€ MOITAIHO - MO
TEMaM U B CTPOTOM MOCIIE0BATEIBbHOCTH, TIOCKOJIBKY MOCIIEIYIOLINE
TEMBI, KaK MPAaBUJIO, ONIUPAIOTCS Ha npeapiaymue. IMeHHo nosTtoMy
00JIbIIIas YaCTh CAaMOCTOSTEILHOW paboThI Mpearnoiaraet
MOJITOTOBKY K CEMUHAPCKUM 3aHATHSIM, BBITTOJHEHHUS
PEKOMEHA0BAHHBIX JJIsl PELIEHUS 3a1a4, IOATOTOBKY K
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KOJUJIOKBUYMaM, BBITIOJIHEHUIO U 3aIIUTE UHAUBUAYATHLHOTO
JIOMAIIHET0 33/1aHUs, a TAKKE MOJArOTOBKY K Ja00paTOPHBIM
paboTtam. J{7s yCICIIHOTO BBIMIOTHEHHSI OTUX 3/1a4 KaXKIbIH CTY/IEHT
UMeEeT BO3MOXKHOCTh I0JIb30BaThCS pa3padOTaHHBIM Ha Kadeape
METOIMYECKUM O0OeCTICUeHUEM.

[InanrpoBaHue BpEMEHU Ha CAMOCTOATEIbHYIO PaloTy,
HE0OXOAMMOT0 Ha U3yYEHUE HACTOSIIEH JUCIUIUIUHBI, CTYJCHTaM
JydIlle BCEro OCYIIECTBISATh HA BECh CEMECTP, NMPeAycMaTpuBasi pu
3TOM PETyJIIpPHOE IIOBTOPEHUE IIPOUICHHOTO MaTepuana. Marepuann,
3aKOHCIIEKTHPOBAHHBIN Ha JICKIUAX, HEOOXO0IUMO PETyISPHO
JOTIOJIHATH CBEJICHUSIMU U3 JIUTEPATYPHBIX HCTOUYHUKOB,
NpEeICTaBICHHBIX B paboyel mporpaMMe AucurinHbL. [1o kaxmnoi
W3 TeM JIJIsi CAMOCTOSITEIbHOTO U3yUYEHUs, IPUBEJICHHBIX B paboueit
MporpaMMe JUCIUTIIUHBI, CTIEAYeT CHavYalla MPOYUTaTh
PEKOMEHI0BAHHYIO JIUTEPATYPY U, IPU HEOOXOIUMOCTH, COCTABUTH
KpaTKA KOHCIEKT OCHOBHBIX MOJIOKEHUM, TEPMUHOB, CBEJICHUI,
TPEOYIONMINX 3aMIOMUHAHUS U SIBJISIONIAXCSI OCHOBOIOJIAralomuMy B
3TOM TeMe M JUIsl OCBOSHUS MOCIEYIOINX pa3enoB Kypea. s
paciIupeHus 3HaHUH 10 JUCIUTUITMHE PEKOMEHTYeTCsl MCTIOJIb30BaTh
HNuTepHeT-pecypcesl.

[Ipu camocTosTEnbHOM paboTe pEKOMEHIYEeTCS KOHCIIEKTHPOBATh
n3ydaemblil (mpopabarbiBaemblii) MmaTepuai. KoHCekT MoKeT ObITh
OTIOPHBIM, COJIEPKATh JIUIITH OCHOBHBIC KIIFOUEBBIC TTO3UIIMH, HO TIPH
3TOM JOCTATOYHBIM JUIsI TOJIHOTO OTBETa MO Bompocy. KoHcnekT
MOXET OBITh TOAPOOHBIM. OOBEM KOHCIIEKTA ONPEACIIACTCS CAaMUM
CTYICHTOM.

B nporecce paboTel ¢ yaeOHOW/HAYIHOU TUTEPATYPOH CTYACHTY
pEKOMEHAYeTCs IeNaTh 3alkiCH 10 X0y YTEHHUS B BHJE IPOCTOTO
WJIM Pa3BEpHYTOTO IUIaHA, COCTABJIAThH T€3UCHI, TOTOBUTH aHHOTAIIUKI
npoynTaHHoro. Hanuume Takux KOHCIIEKTOB MOTYT J1aTh
JIOTIOJTHUTEJIbHBIEC OAJUIBI 32 aKTUBHOCTb.

JlaGopaTtopHas
padora

[ToaroroBka K 1abopaTopHOM paboTe BKIIOYAET B ceOsl paboTy ¢
KOHCIIEKTOM JICKIIH, PEKOMEHIyeMOW JIUTEPATypPOi, IIOATOTOBKY
OTBETOB K KOHTPOJILHBIM BOIIPOCAM JUIS JIOMYCKa K BBIMTOJIHEHUIO
1abopaTOpHO# paboThI, pelIcHHE 3a/1a4.

JIabopaTopHBIe 3aHATHUS MPOBOAATCS B CIICIUATU3UPOBAHHBIX
naboparopusix dakynbTeTa.

[Ipex e yeM HauaTh 3aHATUS B JaHHOM JIA0OPATOPUU CTYJCHT
3HAKOMUTCS C MPABUJIAMHU TEXHUKH O€30MIACHOCTH, O YeM
pacriuceiBaeTcs B )ypHaie. B maboparopusx kadeapsl 3anperaeTcst
HAXOJUThCS B BepXHe ojaexie. Ha pabouem cTosie 10KHO
HAXOJIUTHCS TOJLKO HEOOX0AMMOE 000pyIOBAaHHE U TIPHUOOPHI IS
3anuceil ¥ pacyeToB. 3anpeniaercs KjaacTb Ha pabouuii CTOJ CyMKH,
HaKeThl, HIANKKH U APYrue NOCTOPOHHUE npeameTsl. CTyieHT
IPUCTYNAeT K BBIMOJIHEHUIO JJAOOPATOPHOH pabOTHI TOJIBKO MOCIIE
O3HAKOMJICHHUS C OIIMCaHUEM pabOThl ¥ MOJATOTOBKU K HEH.
3ampeniaercs BKIOYATh Kakue-I1u00 npudopsl nin 6e3
npeaBapuTeNbHON MPOBEPKU UX IpenoaBaTeseM Win J1a00paHTOM.
[Tocne okoHuaHust pabOTHI CTYACHT JIOJDKEH CIaTh JJaOOpaHTy
BbIJIaHHBIE IPUHAJUIEKHOCTH, IPUBECTH B MOPAAOK paboyee MecTo,
MOJIyYUTh OTMETKY B KYPHaJe O BHIIIOJHEHUHU paboThl, IPeIbsIBUB
JUIsL 3TOTO TOJIyYSHHbIE PE3YIbTAThI MIPETO1aBaTENIO.

He nHaunHaiiTe BHINIOJHEHUE OMBITA IOKA HE YACHUTE cede
MIOJIHOCTBIO €0 11eJ1b, METO/I M HE COCTaBUTE IUIaH MPOBEICHUS
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ombITa. Tak KaKk BpeMs MPOBEJICHHUS OTIbITa OTPAHUYEHO y4eOHBIMU
yacaMM, OTBEACHHBIMH Ha HET0, TO BCIO IIOJIrOTOBKY HEOOX0AUMO
MPOBECTH CaMOCTOATENIBHO JI0 3aHATHM.

JlJ1 NOATOTOBKU K OIIBITY:

1. ITpouTuTe pyKOBOJCTBO K paboTe. BrisscHHUTE B IpoIiecce YTCHHS,
a B clly4ae HeOOXOIMMOCTH Ha KOHCYJbTALUU C MPETIOAaBaTEIIEM,
KaKH€ 3aKOHOMEPHOCTH JIEKAT B OCHOBE PAaCUETHBIX OPMYII.
O3HaKOMBTECH CO CIIUCKOM PEKOMEHIOBAHHOM JINTEPATYPHI.

2. CaMOCTOSITENILHO UJIU C TTIOMOIIBIO YYEOHBIX TOCOOUI BBIBEIUTE
(hopMyITBI, KOTOPBIE HCIIOIB3YIOTCS B paboTe.

3. Eme pa3 mpouTuTe pyKOBOJCTBO, HO TENEPh B JTA0OPATOPUH, UMES
nepeq ria3zaMy yCTaHOBKY JUlsl IpoBeAeHUs onbiTa. [Ipu aTom
ysSICHUTE ceOe, KaKk B 0COOCHHOCTSIX KOHCTPYKIIUU YCTaHOBKU
obecrieunBaeTcs BBIIIOJHEHUE YCIOBUM, B KOTOPBIX CIIPABEIUBBI
3aKOHBI M (POPMYIIBI, UCIIOJIb3yEMBIE B 3ajaUe.

4. Pa3beputech B IpuHIMIAX pabOThl U3MEPHUTEIbHBIX PUOOPOB, C
KOTOPBIMH UMEETE JIEN0 B IEPBBIN pas.

5. Paz0Oepurech B TpeOOBaHUX, KOTOPbIE HA0 NPEAbIBUTH K
HaCTpoOike MPUOOPOB M YCTAHOBKE B IIEJIOM, YTOOBI 00ECIIEYNTh
HaWIy4dllue pe3yiabTaThl OIbITA.

KaxxapiM cTyieHTOM JIoJIKHa OBITH 3aBe/ieHa CIelMaibHas TeTpab
JUIS BBITIOJIHEHUS J1a0OpaTOPHBIX paboT, B KOTOPYIO IIPH MOATOTOBKE
3aHOCATCS KpaTKUE CBEICHUS U3 TEOPUH, CXEMa OIbITa U T.1., 4 B
JalbHENIIIEM TMOJTY4YEeHHbIE pe3yNbTaThl U3MEPEHUH, X 00padoTKa 1
KOHEYHBIN pe3ynbTar. i 3anucu pe3ynbTaToB U3MEPEHHUS! I0JIKHBI
OBbITH 3apaHee MOATOTOBJICHBI TAOIHUIIbI, BKIIOYAIOIINE KaK CAMU
W3MEpEeHUs, TaK U UX MOTPEUTHOCTH.

K cnenytomemy 3aHATHIO CTYIEHT TOTOBUT OYEPEIHYIO paboTy U
MPEeIbSABISET OTYET O paboTe, BHIMOJIHEHHOM Ha MPEIbIIyIIIEM
3aHsTHU. PaboTa cunTaeTcss OKOHYATEeNIbHO CJAHHON MOCIIE 3aIlIUThI
otueta. CTyAeHT JoJKeH 0()OPMUTH OTUET 10 IpuiaraeMoit popme:
Otuera 1o BBITIOJIHEHHOM 1a00paTOpHOI paboTe B KaUeCcTBE
00s3aTeNbHBIX BKIIOYAET B ce€0sl CIEAYIOLIUE pa3ieibl:

1. Ha3zBanue paboThI.

2. llenb paboThl, 00OpyIOBaHHE.

3. KpaTkue cBefieHHs U3 TE€OpUHU, CXeMa YCTAHOBKU U OCHOBHbBIE
pabourie popmyIbI.

4. KpaTkoe onucaHue xoaa padoThl.

5. Pe3ynbraTel U3MEpEeHUH, MpeCTaBlIeHHbIE B BUJE Ta0JIUIl U
rpauKoB.

6. PacueT nckoMOi1 BEIMYMHBI U €€ 3HAYCHHE.

7. Pacder ommOKu U3MEpEHUs.

8. OKOHYATENBHBIN pe3ynbTaT, HOJYYEHHBIN NTOCIIE OKPYTJIEHUs, C
yKa3aHHeM abCOJIFOTHOM M OTHOCUTENIHHOM OMIMOOK U3MEPEHHSI.

9. BoIBOBI, 3aKIHOYEHHE O JOCTHKEHUU 1IEJIU, TIOCTaBICHHON
JaHHOH pabOTOH, ¢ aHAIM30M MOJYYEHHOTO pe3ysibTaTa.

[Ipu mpomycke 3aHATUS JaHHAs TabopaTopHasi paboTa BBITOJIHAETCS
B 4achl CaMOIIOATOTOBKH K CIIEAYIOIIEMY 3aHATHIO IO COTJIACOBAHMIO
U I0MycKy npernoaaBaTens. [1o okoHYaHUIO pabOTHI TAOOPAHT AeaeT
OTMETKY B TETpaJH CTy/ICHTA C 00sS3aTeIbHBIM YKa3aHUEM (aMILIIN
CTYJI€HTa, Ha3BaHHsI paOOThI, JATHI €€ BHITIOJHEHUS i CTABUT CBOIO
MOATIHCH.

JlabopatopHble 3aHATHUS MPOBOJIATCS MHAUBHIYaTbHO. CTyIEHT
MOJIy4aeT NOMYCK Ha Jab0paTopHyIo paboTy NPy HATUYUHU
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KOHCIIEKTa ¥ YCTHBIX OTBETOB Ha BOIIPOCHI IpenoaBareis. Texymui
KOHTPOJIb 3HAHUW OCYLIECTBISIETCA MO0 CUCTEME «3aYTEHO — HE
3aYTEHO.

JlaGopaTopHbIe 3aHATHS MPOBOAATCS 110 pasjiesiaM Kypca COTJIaCHO
KaJeHJapHOMY IJIaHy. B Havase cemecTpa mpenoaaBaTelb IPOBOIUT
oAPOOHBIN pa30op HEKOTOPHIX U3 BBIIIOJIHIEMBIX PabOT, YTOOBI
HOJITOTOBUTH CTYJEHTA K UX BBIMOJHEHHIO. [Ipy moaroToBke K
1ab0paTOPHBIM paboTaM IeJIecO00Pa3HO 3a HECKOJIBKO JTHEH /10
3aHSTHUSI BHUMATENIbHO 1-2 pa3a mpoyuTaTh HY’)KHYIO TEMY,
pa3o0parThbesi CO BCEMH TEOPETUIECKUMU TIOJI0KEHUSIMH U
IPEACTOSIINM SKCIIEPUMEHTOM. ECiu BO3HUKIN TPYTHOCTH,
00paTUTHCS 3a MOMOIIBIO K Y4eOHOMU, CIIPaBOYHOM JIMTEPATYPE WU K
MIpPernoJaBaTellio 3a KOHCYAbTaluel. 3a A1eHb 10 J1a00opaTopHOM
paboThl HEOOXOIUMO U3YUUTh METOANYECKUE YKa3aHUs K
BBITIOJTHEHUIO JIAOOPATOPHBIX Pa0OT M COCTABUTH KOHCIIEKT.

IToaroroska K Bonpocsl k 3k3aMeHy BBIJAIOTCS CTYAEHTaM B 3JIEKTPOHHOM U
JIK3aMeHy (3auery) pacredataHHOM BUJE B Hadajne cemectpa. [loarotoBka k sk3amMeny
TpeOyeT TIIaTeIbHOE U3YyUEHUE MaTepHalia 1Mo TeMe WK OJIOKY TeM,
AKIIEHTUPOBAHUE HA ONIPEACIICHUAX, TEPMUHAX, COJAEPKAHUU
noHsaTri. [Ipu moAroTOBKE K SK3aMeHy HE00X0IUMMO
OPHEHTHPOBATHCS HA KOHCTICKTHI JIEKIIHH, OTYETHI IO JIA0OPATOPHBIM
paboTam, MpUMeEpPHI BHITIOTHEHUS 3a/JaHUN, pacCMaTPUBAEMBbIX Ha
3aHATHAX, PEKOMEHIYEMYIO JINTEPATYPY. IK3aMEH MO JUCIUTUINHE
«XuMUsD» TPOBOJUTCS B YCTHOM hopMe 10 pas3jiesiaM, N3y4aeMbIM B
COOTBETCTBYIOIIEM CEMECTPE.

12. MIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIVIMHE,
BKUIIOYAS ITIEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALMOHHbIX
CIIPABOYHbIX CUCTEM (IIPM1 HEOBXOAUMOCTH)

Hcnonb3oBanne nHGOPMAMOHHBIX TEXHOJIOTHII IPH OCYIECTBICHUH 00pa30BaTEIBHOTO IIpoIecca o
JUCLMIUIMHE OCYILECTBISIETCS B COOTBETCTBUU C YTBepXkACHHbIM [losokeHueM 00 DneKTpoHHON
uHpopmannoHHo-o0pa3oBatensHoil cpene UATD HUAY MUDU.

DnekTpoHHas cucrtemMa ympaBieHus oOydenwem (LMS) wucnonedyercs s peanu3aludu
o0pa3oBaTeNbHBIX NPOrpaMM IMPH OYHOM, JUCTAHIMOHHOM W CMEIICHHOM peXuMe OOydeHUs.
Cucrema peanusyer CleayrlIie OCHOBHbIE (PYHKIIUU:

1) Co31aHue ¥ yrpaBlieHHE KJIacCaMH,

2) Co3aHue Kypcos,

3) Opranu3aiys 3arucH yJamuxcs Ha Kype,

4) [Ipenocrarienue noctymna K ydeOHbIM MaTepHaiaM JUIs yJaruxcs,

5) [TyOnukarus 3agaHuil 115 Y4€HUKOB,

6) OneHka 3aJaHui yyaruxcs, mpoBeeHIe TECTOB U OTCIEKUBaHKE Mporpecca oOyueHus,
7) Opranuzanus B3auMOJICHCTBHS Y9aCTHUKOB 00pa30BaTENIBHOTO Mpoliecca.

CucremMa HHTErpUpyeTcsl C JIOTIOJHUTENBHBIMU CEpBUCAaMH, OOECHEeUUBAIOIIMMU BO3MOXKHOCTb
UCTOJb30BaHUS TakMX (YHKUMH Kak pabouuil KajleHaapb, BHUIEO CBSA3b, MHOTONOJb30BATEIbCKOE
pelaKTUpOBAaHUE JOKYMEHTOB, cO37aHue (JOpM ONPOCHUKOB, MHTEPAKTUBHAS JTOCKA JJIsl PUCOBAHHUSL.
ABTOpH3aIMs MOJIB30BATENEH B CUCTEME OCYIIECTBIIAETCS MOCPEACTBOM KOPIIOPATUBHBIX aKKayHTOB,
MPUBSI3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuens unghopmayuonnwvix mexnoa02ui
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[Ipu ocymecTBieHMH O00pa30BaTEIBHOTO Tpolecca IO JUCHHUIUIMHE HCHOJIb3YIOTCS
clieAyIomue HHPOPMAIMOHHBIE TEXHOJIOTHH:

— IPOBEACHUE JICKIUH C UCIIOJIB30BaHUEM CIIANI-TIPE3CHTALNM;

— HCIOJIb30BaHMUE 00yJarONUX BUICO(DUIBMOB;

— WCTOJIb30BaHUE TEKCTOBOTO penakTopa Microsoft Word,

— HcroJib30BaHKue TabimumyHoro peaakropa Microsoft Excel;

— HCHOJb30BaHUE TeKCTOBOTO penakropa NoteBook (biokHoT);

— OpraHu3anys B3auMOJEHCTBHS C OOYYaIOUIMMHCS IMOCPEICTBOM AIIEKTPOHHON TMOYTHI U

3UOC.

12.2. Ilepeuenv npozpammnozo obecneuenus

1. TekcroBsIii penaktop Microsoft Word,;

2. Tabnuunslit penakrop Microsoft Excel,;

3. Penaxrop mpesenrtanuii Microsoft PowerPoint;

4. Tekcrosslii penakrop NoteBook (bnoknoT);

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

12.3. Ilepeuenv unghopmayuoOHHbIX CRPABOUHBIX CUCHLEM

JlocTyn K 3JIEKTPOHHBIM OMOJMOTEYHBIM pecypcaM M JJIEKTPOHHOW OMOIMOTEUYHON cHUcTeMe
(OBC) ocymecTBiseTCS TOCPEICTBOM CIEIHAIBHBIX pa3zesioB Ha oduimaabHoM caiite MATD HUAY
MUOU. ObecrieueH AOCTYI K MEKTPOHHBIM Kataioram 6ubanoreku MATD HUAY MUODU, a taxxke
ANEKTPOHHBIM 00pazoBaTenbHbIM pecypcam (DMOC), chopmMupoBaHHBIM Ha OCHOBAaHUU MPSMBIX
JIOTOBOPOB € MpPaBooOIafaTe s iIMi y4eOHOM U y4yeOHO-METOAWYECKON JUTepaTypbl, METOIHUUYECKUX
mocoouit:

1) Nudopmanmonnsie pecypcebl Cern Koncynsrant Ilmroc, www.consultant.ru (uaHbOpMamms
HOPMAaTUBHO-NIPAaBOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHH);

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

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

4) DnekTpoHHO-O0nbnmroreunas cucreMa BOOK.ru, www.book.ru;

5) ba3b1 qanHBIX «ONeKTpOoHHO-O0MOMMoTeYHas cuctema elibrary» (OBC elibrary);

6) bazoBas Bepcust O6C IPRbooks, www.iprbooks.ru;

7) basel nanHbIX «nekTpoHHas 6ubnuoreka Texuuueckoro BY3a» www.studentlibrary.ru;
8) DneKTpOHHO-0MbIMoTeuHas: cucrema « AOyke.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf _
10)  DraexrponHO-6HONMMOTEeUYHAs cuctema « OBC FOPAU Ty, http://urait.ru/.

13. OIMMMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOBXOJAUMOM JJs
OCYHECTBJIEHHUSA OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJIMHE

Jla6oparopusi ooureii xumuu (Ne 613-615)
Aynuropus Ui poBeieHus! 1a00paTOpPHBIX paboT
Jlocka Juist HanMcaHust MeJoM — 1 mT.
MPOEKIMOHHBIN 3KpaH, HOYTOYK, aKyCTHUYecKas CUCTeMa,
CXEMBI U TaOJUIIB,
aHaJIN3aTOP MHOTOKaHaJIbHbIH AHMOH 4151 1 . ;
Becbl ACCULAR ALC-210 apanuTHdeckue — 2 IiT.,
Becwl aHanuTHyeckue BJIP—2 mir. ;
BBITsDKHBIE IKagde! LB — 2 . ;
MUJUIBOILTMETP pH-MeTp — 1 T,
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Bechl aHajguThueckue RV-214 — 1 mr.;
Ha0OPBI XUMHYECKOH TOCY/IBI,

naboparopHasi Me0OeJb, CTOJBI Ha 2 pabo4nx MecTa — 121IT., ¢ BOJOIOABEICHUEM.

14. UHBIE CBEJEHUA U (MJIN) MATEPUAJIBI

14.1. Ilepeyennb

o0pa3oBaTeJbHBIX TEXHOJIOTHIA,
00pa30BaTeIbHOI0 MpoIlecca 1o JUCHUILIHHE

HCIO0JIb3yeMbIX MPH

OCYIICCTBJICHU M

HanmeHnoBaHMe aKTUBHBIX H

Ne HauMeHoBaHHne . | KoaunyecTBo
Bua sansarmii HHTEPAKTUBHBIX GOPM NMPOBeTeHUSA
NN | TeMbl JUCHMILINHBI aK. 4. .
3aAHATHI
U3YYCHWE © 3aKpEIUICHHE HOBOTO
MaTeprajga Ha WHTEPAKTHBHOU JICKITUU
OCHOBHBIE TTOHSITUSA B
1 N JICKIIHS 1 (exmus-Oecena, JeKmus ¢ pazbopom
KOHKPETHBIX CHTYAIIHi)
W3y4eHUE ¢ 3aKpeIuieHUe HOBOTO
Marepuaia Ha WHTEPAKTHBHOM JICKIIUU
DIIEKTPOHHOE JIEKIUA C pa30opoM KOHKPETHBIX
2 P JIEKIIHSA 1 (s1exu p p P

CTPOCHHE aTOMa

CUTYallUH, JIEKINS C 3apaHee
3arIaHUPOBAHHBIMU OIIMOKAMM )

3 XHUMHYECKOE

U3yYCHHE H 3aKpCIUICHHE HOBOTO
MaTepuajga Ha MHTEPAKTHBHOW JICKIIUU
(rekmus-Oecena JeKmus ¢ pazbopom

JCKIUs KOHKPETHBIX CHUTyallUid, JIeKIUs C
paBHOBECHE
3apaHee 3arIaHuPOBAHHBIMU
oImMrOKamMm)
PactBophI
U3y4YeHHE M 3aKpeIuieHHe HOBOTO
MaTepuaga Ha WHTEPAKTUBHON JEKIUU
(mexuus-Oecena, JeKIUsS ¢ pa3zdbopom
4 JEKIUs KOHKPETHBIX CHUTyallMid, JeKIus ¢
3apaHee 3arIaHuPOBAHHBIMU
OIINOKaMHu)
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OKHUCIINTEIIBLHO-
BOCCTAHOBHUTCIIBLHBIC
peaxkiuu

U3Y4Y€HHE M 3aKpEIUIEHHE HOBOTO
MaTepuaga Ha MHTEPAKTUBHON JIEKLUU
(mexnus-Oecena, JEKUS ¢ pa3dbopom
S) JIEKLIMS 1 KOHKPETHBIX CUTyallUH, JIEKIUSA C
3apaHee 3arJIaHUPOBAaHHBIMU
omurOKamm)

XuMuyeckas

HN3YUCHUC W  3aKpCIUICHUE HOBOI'O
TCPMOJUHAMHKA

MaTepuajia Ha WHTEPAKTHBHOM JICKIIUU
(exnusi-Oecena, JeKmus ¢ pazdbopom
6 JEKIIHS 1 KOHKPETHBIX CHTYallHid, JICKIUS C
3apaHee 3aIJIaHUPOBAHHBIMHU
OIIMOKaMu)

DNEeKTPOXUMHUS
U3yYCHWE H 3aKpeIUICHHE HOBOTO

MaTepuaga Ha MHTEPAKTUBHON JIEKIUU
(exmusi-Oecena, JEKIUA — TUCKYCCHS,
7 JEKIIHS 1 JeKuuss ¢ pa30bopoM  KOHKPETHBIX
CUTYallUi, JICKIIUS c 3apaHee
3arJIaHUPOBAHHBIMU OILIMOKAMHM )

14.2. @opmul opzanuzayuu camocmoamensbHou pabomsl odyuarouuxca (memovl, 6blHOCUMbBLE 01
CaAMOCMOAMENbHO20 U3YUEHUA; GONPOCHL ONA  CAMOKOHMPONA; HMUNOble 3A0aHUA 071
camonposepku

CamocTtosrenbHas paboTa CTYyJIEHTOB - CIIOCOO aKTUBHOTO, II€JIEHANIPABIEHHOTO MPUOOPETEHHUS
CTYICHTOM HOBBIX JUIS HEro 3HAHUN U yMeHUN Oe3 HeMOCPEICTBEHHOIO y4acTHsl B ATOM IIpolecce
MpernoiaBaTese.

KoHnTponbs camocTosTenbHON paboThl M OIIEHKA €€ pe3ylbTaTOB OPraHU3yeTcs Kak €IUHCTBO
IBYX hopm:

. CaMOKOHTPOJIb M CaMOOILICHKA CTY/ICHTA;

. KOHTPOJIb U OIIEHKA CO CTOPOHBI MPENoIaBaTeNe, IK3aMeHaAIlMOHHBIX KOMUCCHUH.

CamocTtodarenbHas padoTa CTYIEHTOB KOHTPOJIUPYETCA [0 TeMaM, KOTOPhIE B Hadaje ceMecTpa
MpeiaraloTcs i YyriayOJIeHHOTO CaMOCTOSTEIbHOTO U3yUeHUSI.
OcHoBHBIMU (hOpMaMU KOHTPOJISI CAMOCTOSITENIBHOM pabOThl CTYIEHTOB SBJISIOTCS:
1.KoHTponb 3HaHMIT IpenogaBaTesieM MpH JIOMyCKe CTYAEHTa K 1JabopaTOpHBIM paboTaMm, 3aiuTe
1a00paTOPHBIX PadOT.
Ha camocTtosiTensHOe U3ydeHUe CTYI€HTaM BBIHOCSTCS CIEIYIOLINE TEMBI:
1. OcHOBHBIE KIacChl HEOPTAHUYECKUX COETUMHEHU;
2. Koppo3sus. DnekTpoxumuueckas Koppo3usi.
3. XectkocTh BoJbl. THUIIBI KECTKOCTH, METO/IbI YCTPAHEHUS! )KECTKOCTH.

14.3. Kpamkuii mepmunonozuueckuil cio8apb

ABoragpo yucio (Wim noctostuHast ABoraapo): Na= 6,02:10%%uacrui BerecTBa

AncopOuusi - KOHIEHTPUPOBAaHME KaKOro-aubo BellecTBa Ha TMOBEPXHOCTH paszaena das.
Hanpumep, KoHIIEHTpHUpOBaHKE MOJIEKYI Ta3a (ajcopbaTa) Ha TBEpIOH MOBEPXHOCTH (ancopOente). B
KauecTBe aIcCOPOSHTOB UCTOIB3YIOT, KaK MPaBUIIO, TOPUCTHIE Tela C CUILHO PAa3BUTOMN MOBEPXHOCTHIO
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(mpuMep - aKTUBHPOBAHHBIA YTOJb). AJICOPOIUS MOXKET OBITh PE3yAbTATOM JCHCTBHUS TOJBKO
(GU3MYECKUX CHJI MEXKAY 4YacTHIIAMH BEIIECTBA, HO MOXET COMPOBOXKIATHCS M XUMHYECKUM
B3aMMO/ICHCTBHEM ajicopOara ¢ aacopOeHTOM (XeMOCOopOIus).

AJIOTpOTIHS - SBJICHHE CYIIECTBOBAHMSI XUMHYECKOTO 3JIEMEHTA B BUE JBYX MM HECKOJIbKHUX
MPOCTBIX BEILIECTB, PA3IMYHBIX MO CTPOCHUIO U CBOMCTBaM. DTHU MPOCThIE BEIECTBA, PA3JIMUHBIC IO
CTPOSHUI0O U  CBOHCTBaM, HAa3bIBAIOTCS  AUIOTPOTMHBIMU  (OpMaMHU WU AJUIOTPOITHBIMH
Moaudukanusmu. Hanmpumep, rpadut u anmas - qBe auioTporrHbIe GopMbl (MOAU(PHUKAIINHN) YTIEpoaa,
MOJICKYJISIPHBIM KACJIOPOJI U 030H - JBE aJUIOTPOTHBIE MoauduKamu kuciopoaa. Ilpu onpeneneHHbIx
YCIIOBHUSX AJUTOTPOITHBIC MOU(DHUKAIIHI MOTYT IIEPEXOAUTH IPYT B IPyTa.

AmopdHOe BemEeCTBO - HE KPHCTAUIMYECKOE BEIISCTBO, T.C. BEIICCTBO, HE UMEIONICE
Kpuctaunaeckoit pemerku. [Ipumepsl: Oymara, miacTMacchl, pe3uHa, CTEKIIO, a TAaKXKe BCE )KUIAKOCTH.

AMGDOTEPHOCTh - CIIOCOOHOCTh HEKOTOPHIX XUMUYECKHX COCIUHEHUH MPOSIBJIATH KHCIOTHBIC
WM OCHOBHBIE CBOMCTBA B 3aBUCHMOCTH OT BEIIECTB, KOTOPhIE C HUMHU pearupyroT. AMdoTrepHbie
BemiecTBa (aM¢oHUThI) BeayT ce0sl KaK KUCIOTHI 10 OTHOIIEHUIO K OCHOBAHHUSAM M KaK OCHOBAHHS - 110
OTHOIIIEHUIO K KUCTIOTaM.

AHUOHBI - OTPUIATENHHO 3apSKEHHBIC HOHBI.

ATOM - nanMeHbIIas YacTHUIA XUMHUYECKOT0 2JIEMEHTA, SIBIISIIOIIAsICS HOCUTEIEM €r0 CBOMCTB.
ATOM MOCTPOEH U3 CYOATOMHBIX YaCTHII - IPOTOHOB, HEUTPOHOB, JIEKTPOHOB.

ATOMHas eMHUIA Macchl (a.e.M.) - poBHO 1/12 wacTh Maccel aToma yriaepoaa?sC, B spe
KOTOpOTro 6 MPOTOHOB M 6 HEUTPOHOB, a B AIEKTPOHHOU 000JI0YKe 6 AIEKTPOHOB. J[pyroe Ha3BaHUE -
yIJIepo/iHasl eauHuIa. EnuHuIla, B KOTOPOW HM3MEPSIOT MacCy aTOMOB, MOJIEKYJI U CyOaTOMHBIX
YaCTHII.

ATOMHBIH BeC - Macca aroMa KaKoro-InOO 3JIeMEHTa, BBIPAKEHHAs B aTOMHBIX €IUHHUIIAX
MacchI(yrJIepOJHBIX €IWHUIIAX). ATOMHBIM BEC DJIEMEHTAa PAaBEH CPEAHEMY 3HAYEHUIO U3 ATOMHBIX
BECOB BCEX €r0 NMPUPOIHBIX U30TOIMOB € YYETOM UX PACIPOCTPAHEHHOCTH.

ATOMHBI BE€C - TO JK€, UTO MOPSAIKOBBIM HOMmep anemeHTta B Ilepuomnueckoit cucreme
JA.N.MenneneeBa. ATOMHBI HOMEDP YUCIECHHO PABEH MOJIOKUTEIBHOMY 3apsy s/pa 3TOro JIEMEHTa,
T.€. YUCIIYy IPOTOHOB B SIIPE TaHHOTO JIEMEHTA.

BajleHTHOCTD - 4YMCIO 3JIEKTPOHHBIX IMap, C MOMOIIBID KOTOPBIX aTOM JAaHHOTO JJIEMEHTA
CBS3aH C JPYTUMH aTOMAMH.

BemiectBo - B €CT€CTBO3HAHUM CYIIECTBYET P MOHATHI, KOTOPBIM TPYAHO AaTh CTPOroe
ompezeneHue. BemecTBo - oAHO M3 TakuxX MOHATUH. B 00mieM cwbiciie OHO HCHONB3yeTCs IS
0003HaYeHHsI TOTO, YTO 3aMOJIHSIET MPOCTPAHCTBO U UMEET Maccy. B Gojee y3koM cMbIcie - BEIIECTBO
3TO TO, U3 YEro COCTOSAT OKPYKAIOIIME HAc MIpeaMeTbl. B XuMmuum yamie ucnoJib3yercs HOHSTHE
KOHKpPETHOTO BEIIeCTBAa - XJIOpUJ HATpus, cynbdar Kanblus, caxap, OeHsuH u T.4. CM. Takke
"mpocroe BemecTBo", "cnoxxHoe BemecTBo", ""cmech".

Bonoponnas cBsizb - OIMH U3 BUAOB MEXKMOJICKYJISIPHBIX CBsizeil. OOycrnoBiIeHa B OCHOBHOM
ANIEKTPOCTATUYECKUMU CUIaMU. {7151 BOSHUKHOBEHHSI BOJIOPOJHOMN CBS3H HY)KHO, YTOOBI B MOJIEKYJIE
ObUT  OOWUH  WJIM  HECKOJBKO  aTOMOB  BOJOPOJA, CBSI3aHHBIX C  HEOONBIIMMHU, HO
ANIEKTPOOTPHUIATENbHBIMU ~ aToMamu, Hampumep: O, N, F. BaxsHo, u4rto0bl y 9THX
AJIEKTPOOTPHUIIATENFHBIX aTOMOB OBLIM HEMOJEJCHHbIE 3JCKTPOHHBIE Naphl. BomopoaHble cBs3U
XapakTepHbl JUIsl TakuxX BemiecTB, kak Boaa H»20O, ammuak NHs, ¢ropoBomopoa HF. Hampumep,
Monekynbsl HF cBsizanbl Mexay coOoi BOJOPOJHBIMHU CBSI3SIMH, KOTOpPHIE HA PHCYHKE IMOKa3aHbI
MYHKTUPHBIMU JTUHUSAMU:

N S

H—F:------ H—F:------ H—F:------

Bogopoanas cBs3p mpuOimsutenibHo B 20 pa3 MeHee MpouHas, ueM KoBayieHTHas. [Ipu eé
BO3HUKHOBEHHUH YHUCIIO CBSI3el, 00pa3yeMbix arToMoM H, mpeBbIiaeT ero GopMaibHy0 BaJICHTHOCTb.

BoccraHoBiieHue - XMMHYECKas peakiys, MPH KOTOPOH DJIEKTPOHBI TMEPENalTCs JaHHOMY
BEIIIECTBY.

BoccranoButenb - BEIIECTBO, CIIOCOOHOE OTIAaBaTh DIEKTPOHBI JAPYrOMYy BEIECTBY
(okuCIUTENIO).
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I'ereporeHHble peakuuu - XUMHUYECKHE PEAaKLMU MEXIY BELIECTBAMHU, HaXOASIIUMUCSA B
pasHbIX (a3ax (pasHBIX arperaTHbIX COCTOSIHMSAX BellecTBa). Hampumep, peakuus ropeHus yris -
rereporeHHasl peakuusi MEXAYy TBEpIbIM YIJIepoJOM U Ta3000pa3HbIM KHCIOpoAoM. Peaxius
B3aUMOJICMCTBUS LIMHKA C COJISTHOM KHUCJIOTOM - NE€TEpPOr€HHas peaklMs MEKIy TBEPAbIM LUHKOM M
pactBopom HCI. ['ereporennsie peakunu NpoTeKaloT HE B 00beMe, a Ha rpaHulle paszaena (a3 - B 3TOM
UX MPUHIUIHNAIBHOE OTIMYUE OT TOMOTEHHBIX PEAKLINM.

l'upparauuu - CBs3bIBAHME MOJIEKYN (aTOMOB, HOHOB BEILECTBA) C BOJOW, HE
COINPOBOXKIAIOIIEECS PA3PYILICHUEM MOJIEKYI BOJIBI.

I'mapatel - coenMHEHUs BEWECTBA C BOJIOM, MMEIOUIME MOCTOSHHBIN WM IEPEMEHHBIN COCTaB U
oOpasyrommuecs: B pe3yJabTaTe THIpaTaIim.

I'unpoxcunnas rpynmna - rpynmna OH.

l'openue - OBICTpBIN TpOIECC OKUCIEHHUS BEIIECTBA, COIMNPOBOXKIAIOIIUNICS BBIICICHUEM
00JIBIIOr0 KOJIMYECTBA TEIJIOTHI U, KaK IPaBUIIO, CBETA.

['oMoreHHble peakiuu - XUMUYECKUE peakluy, MpOoTeKalue B 0JHOpoaHOH (aze. OObIUHO
3TO peakIMu J100 B ra3oBoi ¢ase (peakuuu MexIy razamu), JIM00 B )KUIKON (a3ze (peakiuu Mexay
pactBopamu). ['oMoreHHble peakiuy MPOTEKa0T BO BCEM 00bEME PEAKIIMOHHOTO COCYyJa - B 3TOM UX
MPUHIUIHAIBLHOE OTJINYHE OT T€TEPOreHHbIX PEaKuil.

Hudpdy3us— caMOnpou3BOJIbHOE BBIPABHUBAHUE KOHIIGHTpPAIlMM BELIECTB B  CMECH,
00yCIIOBJIEHHOE TEIUIOBBIM JBMKEHHEM MoJieKkysl. [lepeHoc dacTull BemiecTBa, NPHUBOJAIINM K
BBIPABHUBAHUIO €r0 KOHIIGHTpAallMM B IE€PBOHAYAJIbLHO HEOJAHOPOAHON cucreme. MckyccTBeHHOE
MepeMEeIIMBaHNEe CMECH JICHICTBYET B TOM € HaIllpaBJICHUU.

3akoH ABOraJpo- paBHble 00bEMBI JHOOBIX Ta30B (IIPU OJJMHAKOBBIX TEMIIEpAType U JaBICHUN)
coJiep’KaT paBHOE YMCIIO MOJIEKYd. | MOJb JF000ro ra3a mpu HOPMaJbHBIX YCIOBHUSIX 3aHUMAET 00beM
22,4 n.

3aKOH COXpaHEHMsS] MacChl: Macca BEHIECTB, BCTYMAMOIIMX B XMMHUYECKYH) PEAKIUIO, PABHA
Macce BeIIeCcTB, 00pa3yroIIUXCs B pe3y/ibTaTe peaKiiu.

3apsan sapa - MOJOKUTEIbHBIN 3aps aTOMHOTO s]Ipa, paBHBINA YUCITY IPOTOHOB B SJIpE TaHHOTO
anemMeHnTa. [lopsankoBeiii HOMep xumuyeckoro 3neMenTa B [lepuonuueckoit cucreme JI.M.Menneneesa
paBHsIETCS 3apsy A/ipa aToMa 3TOTO JIEMEHTA.

N3o0TOmBI - aTOMHBIE Pa3HOBHUIHOCTH OJHOTO M TOTO K€ 3JIeMEHTa. M30TOombl COCTOAT W3
aTOMOB C OJIMHAKOBBIM 3apsAoM sjipa (TO €CTh C OJUHAKOBBIM YHCIIOM MPOTOHOB), HO C Pa3HbIMU
OTHOCHUTEJIbHBIMH aTOMHBIMU MaccaMu (TO €CTh C pa3HbIM YHCIIOM HEHTPOHOB B siipe). OueHb MHOTHE
3JIEMEHTHI B IPUPOJAE HAXOAATCS B BUJE CMECH U3 HECKOJIBKO M30TOIOB.

WNuruburops! - BeniecTna, 3aMeUISIFOIINE XUMHUUECKHUE PEaKIIHH.

NuaukaTopsl (KHCIOTHO-OCHOBHBIE) - BEIECTBA CIIOKHOTO CTPOEHUS, HMMEIOLIUE Pa3HYIO
OKpacKy B pacTBOpax KHCJIOT W OCHOBaHWMH. BBIBalOT MHAMKATOpPBHI M AJS JAPYrHMX BEIIECTB (HE
KHCIIOTHO-OCHOBHBIC). Hampumep, kpaxmana - HHIUKAaTOp Ha TOSIBICHHME B pPacTBOpe Hoja (maer
CHHIOIO OKPAcKy).

WNoHHas cBA3b - IpelneibHbI ciaydyall MOJSPHOM KOBaJIEHTHOM cBsi3U. CBSI3b MEXAY IBYMs
aTOMaMU CUUTAETCS] MOHHOM, €CliM pa3HUla SIEKTPOOTPHUIATEILHOCTEH 3TUX aTOMOB OOJIbIIE WU
paBHsieTcs 2,1.

Houbl - OTpUIATENFHO WJIM TOJOXHUTEIBHO 3apsyKEHHBbIE YaCTHIIBL, OOpasyroluecs Mpu
MPUCOEIMHEHUN WM OT/Aadye 3JIEKTPOHOB AaTOMaMH 3JIEMEHTOB (MJIM TpynmnamMud aTtoMmoB). MoHbI
ObIBatOT oAHO3apsAHbIe (14 wnu 1-), AByx3apsaubie (2+ wim 2-), Tpex3apsaHbie u T.10. .

Karanuzaropsl - BeliecTa, CloCOOHbIE YCKOPITh XUMUYECKUE PEaKIH, CAMH OCTaBasICh MPH
9TOM HEU3MEHHBIMHU.

KaTnoHs! - MOJ0XKUTENBHO 3apsyKEHHBIE HOHBI.

KBaHTOBBIE YMCIa - ONUCHIBAIOT COCTOSIHUE KOHKPETHOTO AJIEKTPOHA B JIEKTPOHHOM OOjaKe
aToMa:

- raBHOE (N) - MOKa3bIBAET, HA KAKOM DJICKTPOHHOM YPOBHE, HAUMHAs OT OJIM)KAHIIETo K SApY
(1, 2, 3, ...) HAXOUTCS JAHHBIN AIIEKTPOH;

- opoOuranmeHoe () - mokaspiBaeT BHI TOAYpPOBHS (S-TIOJYPOBEHb, Pp-TIOAYpPOBEHb, d-
MOAYpOBEHb, f-MOAYpOBEHB);
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-MarHuTHOE (M) - yKa3bIBaeT KOHKPETHYIO OpOUTAIIbL (S-OpOUTAIIb, Px-OPOUTANB, Py-OpOUTAIIL U
T.1.);

-CITIUHOBOE (S) - OKa3bIBaCT, KAKOE U3 IBYX BO3MOXKHBIX (pa3pelleHHbIX) COCTOSIHUI 3aHUMAET
JIEKTPOH Ha JaHHOU OpOUTAaIIN.

Kucnora - ci0’xHoe BELECTBO, B MOJIEKYJIE KOTOPOTrO UMEETCS OJUH MM HECKOJIbKO aTOMOB
BOJIOpOJIa, KOTOphIE MOTYT OBITH 3aMelleHbl aToMamu (MoHamH) MeTauioB. OcTaBuIasCs 4YacTb
MOJIEKYJIBl KHUCJOThl HAa3bIBAETCS KHUCIOTHBIM OCTaTkoM. Emie oaHO ompeneneHue: KHCIOTHI —
BEIIECTBO, PACIIAJIAIONIEECs B PACTBOPE ¢ 0Opa3oBaHKeM HOHOB Bojopoaa H.

KoBanenTHas cBsi3b - CBSI3pIBaHME aTOMOB C IOMOIIbIO OOIIMX (IIOJEIEHHBIX MEXKIY HUMH)
ANIEKTPOHHBIX Tap. HemomnsipHass KOBaJeHTHas CBSA3b OOpa3yercss MEXay aTOMaMu OJHOTO BHUJA.
[lonsipHasi KOBaJeHTHAash CBA3b CYILECTBYET MEXIy JBYMsI aroOMaMHd B TOM cCiydae, €CIM HX
AJIEKTPOOTPHULATENLHOCTU HE OJIUHAKOBBI.

KoHueHTpauus - 0THOCUTEIBHOE KOJIMYECTBO KaKOro-immbo BemecTsa B pactBope. Hampumep,
MIPOLIEHTHAs! KOHIIEHTpAIUsi- TO K€, YTO M MaccoBas JI0Jii PaCTBOPEHHOI'O BEIIECTBAa - OTHOIIEHHE
Macchl PAcTBOPEHHOIO BEIIeCTBa K MAacce pacTBOpa, BBIPAKEHHOE B MpoleHTaX. MossipHas
KOHLIEHTpPAllMs- OTHOILLIEHUE YHUCJIa MOJIEl pacTBOPEHHOIo BellecTBa K oOmeMy oO0beMy pacTBopa
(emuHMIIA - MOJIB/I).

KoopaunmonHoe uucno- K KakJI0M wyacTuile, HaxoJsUIeiicss B KpUCTae, MPUMBIKAET
BIJIOTHYIO TOJIBKO OTPEAETICHHOE YMCIIO COCEAHMX YACTHIl. DTO Pa3IM4HOE NIl pa3HbIX KPUCTAIJIOB
YHCIIO COCEAHMX YaCTHUI] Ha3bIBACTCSI KOOPIUHAIIMOHHBIM YUCIIOM.

Kpucrann - TBepaoe BelecTBo, B KOTOPOM aTOMbI, MOHbI WJIM MOJIEKYJbl PaCIOJIOKEHbI B
MIPOCTPAHCTBE PETYIAPHO, MPAKTHUECKHU OECKOHEYHO MOBTOPSIOUIMMHUCS TPYIIaMHU.

Kpucrannuzanus - cnoco® OYHMCTKHM BEIIECTBA IMYTEM OCAXJIEHUS €ro U3 HaChIIEHHOTO
pactBopa. OOBIYHO HACKIIIEHHBIA PACTBOP BEIIECTBA TOTOBUTCS TIPH MOBBIIEHHOH TemmiepaType. [Ipu
OXJIKJCHUH PACTBOP CTAHOBUTCS NMEPECHIIIEHHBIM U YHCThIE KPUCTAJUIBI BHIMIAZAIOT B OCA/I0K.

Kpucrannuueckas pemierka. Kpucramiuueckas CTpyKTypa XapaKTepHU3yeTcsi MpaBHIbHBIM
(perymsipHbIM) pPacrHoJIOKEHUEM YacTHUI[ B CTPOTO OMPENENIEHHBIX TOYKaxX MPOCTPAHCTBA KpHCTaJIa.
[Ipy MBICIEHHOM COEAMHEHHU HTHX TOYEK JIMHUAMU TMOJy4yaloTCs MPOCTPAHCTBEHHBIM Kapkac,
KOTOpPBIA HAa3bIBAIOT KPHUCTAUNIMYECKOW pemeTrkoil. Touku, B KOTOPBIX pa3MEIICHbl YaCTHUIIbI,
HA3bIBAIOTCA y3JIaMU KPUCTAJUIMUECKON pemieTku. B y3/max MOryT HaXoJWThCS HOHBI, aTOMBI WJIU
Mosiekynbl. Kpucrannuueckasi pemieTka COCTOUT U3 COBEPIICHHO OJMHAKOBBIX 3JEMEHTAPHBIX SAYECK
(cm. "anmemeHTapHas s4eika').

Kpucrannoruapatsl - KpUCTaJUTMUECKUE TUAPATH (COSTUHEHHS BEIIeCTBa C BOAOH ), UMEIOIINE
MIOCTOSIHHBIN cocTaB. BbliensatoTcs u3 pacTBOPOB MHOTHX BEILIECTB, 0COOCHHO COJIei

MaccoBoe unciio(A) - cymma yucia npoToHoB (Z) u HelTpoHoB (N) B sigpe aToMa Kakoro-audo
anemenTta (A =7+ N).

Mertannuueckas CBS3b- XMMHUYECKas CBSI3b B KPUCTAJLIE MEXKY MOJIOKUTEIBHO 3apsKEHHBIMU
MOHAMHM MeETajljla IOCPEJICTBOM CBOOOAHO mepemematomuxcs (Mo BceMy oO0beMy KpHCTasia)
AJIEKTPOHOB C BHEITHUX 000JI0YEK aTOMOB METaJlia.

Mouiekyna - HauMEHbIlIas YacTHIa KaKoro-iau0o BellecTBa, ONMPEAeaIonas ero XMMHUYEeCKHe
CBOMCTBA U CIIOCOOHASI K CAMOCTOSITEIbHOMY CYIIECTBOBAaHUIO. MOJIEKYIIbI COCTOAT U3 aTOMOB.

MoJuiekynIpHOCTh pPEaKIUU - YHCIO MCXOJIHBIX YacTUI[ (Hampumep MOJEKYyJ, HOHOB),
OJIHOBPEMEHHO B3aUMOJICHCTBYIOIIUX JPYr € APYroM B OJHOM 3JIEMEHTAapHOM akKTE€ peakLuu.
MoJleKylApHOCTh  peakuuu MOXKET cocTaBisATh 1, 2 wnam 3. COOTBETCTBEHHO pa3ivyaroT
MOHOMOJIEKYJIIpHbIE, OUMOJIEKYISIPHbIE U TPUMOJIEKYIIIPHBIE PEaKIUH.

HeiitpoH - snexTpuyecku HeWTpaiabHas lIeMeHTapHas (T.e. Hepa3JeauMasi) 4acTHIla C Maccoil
npumepro 1,67-10%" kr umm 1,00867 a.e.M. HelTpoHbI BMecTe ¢ IIPOTOHAMH BXOIAT B COCTAB
aTOMHBIX SJEP.

Henonenennas nmapa 3/1€KTpPOHOB - BHEUIHAS UIEKTPOHHAs Iapa aTOMa, HE Y4acTBYIOLIAs B
00pa30BaHUM XUMUYECKOH CBSI3H.

Hopmanbhsie ycnoBus (H.y.) HazpiBatoT Temieparypy 0°C (273 K) u naBnenue 1 atm (760 mm
pryTHOTrO crosnba uinu 101 325 I1a).

HyxIoHBI - 21eMeHTapHble 4acTULlb! (IPOTOHBI ¥ HEUTPOHBI), BXOASIINE B COCTAB sJIpa aroMa.
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Oxwucnenue (BemECTBA) - XUMHUYECKas PpEaKIysi, HMPU KOTOPOH AIEKTPOHBI OTOMpPAIOTCS Yy
JTAHHOTO BELIECTBA OKUCIUTEIIEM.

OxucnuTens - BEIIECTBO, CHOCOOHOE OTHHMMAaTh OJJEKTPOHBI Yy JPYroro BeEIIECTBa
(BOoCCTaHOBUTENS).

Oxcupl - CIOXKHBIC BEIIECTBA, COCTOSIIEE U3 aTOMOB JIBYX DJIEMEHTOB, OJIMH M3 KOTOPBIX -
KHCJIOPOJ.

Oxcuapl KUCIIOTHBIC - OKCHBI, KOTOPBIE B3aMMOJICHCTBYIOT ¢ OCHOBAHHSIMHU C 00Opa30BaHHEM
COJIA U

OKcuibl OCHOBHBIE- OKCHJIBI, KOTOPBHIE B3aUMOACHCTBYIOT C KUCIOTaMU C 00pa30BaHUEM COJIU
Y BOJBI.

OpOutanp - MPOCTPAHCTBO OKOJIO fA/Ipa, B KOTOPOM MOXHO OOHApYKUTh JJIEKTPOH. 3a
IIpeiellaMH 3TOr0 MPOCTPAHCTBA BEPOSTHOCTh BCTPETUTH AJIEKTPOH JOCTATOYHO Maja (MeHee 5%).

OcHoBaHuUE - CJIOKHOE BEIECTBO, B KOTOPOM aTOM (HJIM aTOMBI) METaJljla CBS3aHBI C THAPOKCH-
rpynnamMu  (OH-rpynnamu). PacTBopuMble OCHOBaHMSI MOTYT pacnajarbcsi B pacTBOpe ¢
obpazoBanuem rupokcua-uonos OH™.

OcHoBaHre aM(pOTEPHOE- CIIOKHOE BEIECTBO, CIIOCOOHOE MPOSIBIIATh KaK KUCIOTHBIC, TaK M
OCHOBHBIE CBOMCTBA B 3aBUCHUMOCTH OT TapTHEpa MO peakiuuu. AMQPOTEpHOE OCHOBAHHE CHOCOOHO
OT/IaBaTh Kak MOHKLI Bogopoaa H' B peakuusx ¢ OOBIYHBLIMU OCHOBAaHHMSAMM, TaK U TUAPOKCH-TPYIIIILI
OH’ B peakiusix ¢ 0ObIYHBIMHU KHUCIOTaMH.

OTtHocHTeHast aTOMHas Macca - obo3Hadaercss cumBojioM Ar("r" - oT anrmuiickoro "relative" -
OTHOCHTEIIbHBIN) - OTHOIIIEHHE MacChl aToMa K Macce 1/12 aTtoma yraepona-12

[Tepexomnoe cocrosHUE(TO JK€, YTO AKTUBUPOBAHHBIM KOMIUIEKC) - KOPOTKOXXHBYIIAS
MOJICKYJIa, BO3HHUKAIOMAsd B XHMHWYECKOW pEAKIHMH TIPH Iepexoje OT HAYAIBHOTO COCTOSHHS
(pearenThl) B KOHEUHOE (MTPOIYKTHI). DHEPTUS U TE€OMETPHS MEPEXOTHOTO COCTOSIHHSI COOTBETCTBYIOT
BEPIIMHE SHEPreTHUECKOTr0 Oaphepa, pa3essioliero peareHTbl U MpoIyKThI

[Tepuonnueckuii 3axkon J[.M. MeHeneeBa: cBOMCTBA 2IIEMEHTOB MEPUOANYECKA U3MEHSIIOTCS B
COOTBETCTBHUU C 3apPSJIOM sJIEp UX aTOMOB.

[Topsinok peakiuu - MO JaHHOMY BEIIECTBY - MOKa3aTeslb CTENEHU MPH KOHIIEHTPAIMH 3TOTO
BEIECTBA B KMHETHYECKOM ypaBHeHUH. CymMMa MOPSIAKOB MO BCEM BEIIECTBaM Ha3bIBAETCS OOIIUM
WU CYMMapHBIM TopsiakoM peakuuu. Hanpumep, mis peakimu 2 NO + Oz = 2 NO»: kuHeTHueckoe
ypaBHeHne v = k[NO]?[O.]; Bropoii nopsgokx mo NO, mepBriif mopsgok nmo Oy, oOmuii (cyMMapHBIii)
MopsiIoKk  peaknuu 3. [l sIeMEHTapHBIX pPEakIWil MOpSAOK - [EelNOYHCIeHHAs BeIMYMHA,
COBIAIAIOIIAsl C MOJIEKYJISIPHOCTBIO peakiuu. J[s Apyrux peakuuid MOpsiAKH ONPEAestoTCs TOIbKO
AKCIEPUMEHTAJIBHO, IPUYEM OHH MOTYT UMETh KaK LIEJI0YHCIEHHOE, TaK U IpOOHbIE (U J1aXe HYJIeBOE)
3HauYCHUE.

[IpaBuno I'yHpma: mpu 3acerieHMH OpOWTAlCH ¢ OJWHAKOBOW SHeprued (Hampumep, msaTv d-
opOuTanei) AMeKTPOHBI B MEPBYIO OUYEPENlb PACCENSAIOTCS MOOAMHOYKE Ha BaKaHTHBIX ("MycThIX'")
OopOUTAIIAX, TOCIIEe YeTO HAYMHAETCS 3aceleHIe OpOuTaiell BTOPBIMH 3JIEKTPOHAMHU.

[IpaBuno oOkTeTa: aToMbl JJIEMEHTOB CTPEMSTCd K Haumbolee YCTOWYUBOM SIEKTPOHHOU
koH(purypanuu. Camas pacnpoCTpaHEHHash YCTOWUYMBAas OJJIEKTpOHHAs KoHpurypauus — ¢
3aBepUICHHON BHEIIHEH AIEKTPOHHON 000JI0UKON U3 § AIEKTPOHOB (C OKmMemom SIAEKTPOHOB).

[Mpunnun Ilaynu: Hukakue ABa 3J€KTPOHA B OJAHOM aTOME HE MOTYT XapaKTepU30BaThCS
OJIMHAKOBBIM Ha0OPOM BCEX YEThIPEeX KBAHTOBBIX YUCEN N, |, m u s.

[Ipockok dnekTpoHa - OTCTYIUIEHHUS OT oOmeld [  OOJNIBIIMHCTBA  DIIEMEHTOB
MOCJIEIOBATETFHOCTH 3aMOJTHEHHsI AJIEKTPOHHBIX obonouek (1s, 2s, 2p, 3s, 3p, 4s, 3d u Tak nanee),
CBS3aHHBIE C TE€M, YTO AITH "HapylieHus mpaBuil" OOECIEeUMBAIOT aTOMaM HEKOTOPBIX AIIEMEHTOB
MEHBIIYIO SHEPTHIO TI0 CPABHEHUIO C 3aTIOJTHEHHEM AJIEKTPOHHBIX 000JI04€eK Mo mpaBuiaM".

[IpocToe BemecTBo - BEIIECTBO, KOTOPOE COCTOUT U3 aTOMOB TOJIBKO OJHOTO 3JIEMEHTA WM U3
MOJIEKYJ, IOCTPOCHHBIX U3 aTOMOB OJHOTO 3JieMeHTa. [IpuMepsl: kene30, KUCIOPO, aliMas, aproH,
MeJb U T.1.

[IpotoH - ycroituuBasi sneMeHTapHas (T.e. Hepa3JenuMas) YacTHIa C DJIEMEHTapHBIM (T.e.
HAMMEHBIIUM U3 BO3MOKHBIX) TIOJIOKHMTENLHBIM dIEKTPUUECKUM 3apsaoM U Maccoit 1,67-1027kr (um
1,00728 a.e.M.). [IpoToHBI BMECTE C HEUTPOHAMU BXOJAAT B COCTaB aTOMHBIX siziep. [TopsakoBbIii HoMep

37



xuMuueckoro aemenTta B [lepuoanueckon cucreme J.M.MenneneeBa paBHIETCA YHUCIy NIPOTOHOB B
SJIpe aToMa 3TOr0 JIEMEHTA.

PacTBOpUMOCTE - CIIOCOOHOCTH BEIIECTBA PACTBOPSTHCS B TOM WM WHOM DPAaCTBOPHTEINE.
Mepoil pacTBOPUMOCTH BEIIECTBA MPHU JAHHBIX YCIOBUSX SIBJSIETCS €ro COACpPKAHUE B HACHIIIEHHOM
pacTBope.

PactBoputens: U3 IByX WM HECKOJbKMX KOMIIOHEHTOB PAcTBOpPA PACTBOPUTEIIEM Ha3bIBACTCS
TOT, KOTOPBIN B3ST B OOJIBIIIEM KOJMYECTBE U UMEET TO K€ arperaTHOE COCTOSIHUE, YTO U Y pacTBOpa B
LEJIOM.

PactBOp HACHIIEHHBIH - pacTBOP, B KOTOPOM JIaHHOE BEILIECTBO IMPHU JAaHHOW TeMIlepaType yKe
Oonbiie HEe pacTBOpsieTcs. HachIIEHHBIM pPAacTBOpP HAXOJWUTCA B JUHAMHYECKOM PABHOBECHH C
HEPaCTBOPHUBIIMMCS BEIECTBOM.

PacTBOpBI - PHU3UKO-XUMUYECKHE OJHOPOTHBIC CMECH IEPEMEHHOTO COCTaBa, COCTOSIIHNE U3
JIBYX UM HECKOJIBKUX BEIIECTB M MPOJTYKTOB UX B3aUMOJICHUCTBUSI.

PearenTs! - ucxoHBIC BEIIECTBA B XUMHUUECKON peakinu. DopmMyssl peareHToB 3aUChIBAIOTCS
BCEr/ia B JIEBOM YaCTH YPABHEHUSI XUMHUUYECKON PEAKIINU.

CKopoCcTh XMMHUYECKOW peaKIMH- KOJMYECTBO BEIIECTBA, BCTYIAIOIIETO B PEAKIUIO WU
00pa3yrolerocs: Mpy peakiuy 3a eUHUILY BpEMEHHU B eIMHHUIle 00beMa cucTeMbl. MiMeeT pa3MepHOCTh
MOJIB/JT ceK ™,

CrnoxHOE BEIIECTBO- BEIIECTBO, KOTOPOE COCTOMT M3 MOJIEKYJ, MOCTPOEHHBIX M3 aTOMOB
pa3HbBIX 251eMeHTOB. [IpuMepsI: comb, caxap, TMOKCH]T yriaepoia, OEH3UH, BOAA U T.]I.

Comnu - CIIOKHBIE BEIIECTBA, B KOTOPBIX aTOMBI METaJlIa CBSA3aHBI C KUCIIOTHBIMHM OCTAaTKAMH.

Conu Kucible - COJU, KOTOPhIE MOMHMO HOHOB METaJla M KHUCIOTHOTO OCTAaTKa COJIepIKat
WOHBI BOJIOPO/IA.

Conu OCHOBHBIE - COJIM, KOTOPhIE TTIOMHUMO HMOHOB METala M KHCIOTHOTO OCTaTKa COJEpKaT
ruapokcmibHbIe Tpynmbl (OH-rpymesn).

CrannmapTHasi SHTAJIBIHSA 00pa30BaHUs BEIIECTBAa - TEMJIOBOM A((eKT peakiuu oOpazoBaHHs
JTAHHOTO BEUIECTBA U3 DJIEMEHTOB P OMPEIETICHHBIX YCIOBUSIX.

CreneHp OKHCICHHS: TpU OOpAa30BaHUU XMMMUECKUX CBSI3€H MEXKIy aTOMaMHU 3JIEKTPOHBI
YaCTUYHO MEPeNaloTCsi OT MEHEee 3JIEKTPOHOAKIIENTOPHBIX aTOMOB K 0o0jiee 3JEeKTPOHOAKLENTOPHBIM
atomaM. KolMuyecTBO OTAAHHBIX WJIM MPUHATHIX aTOMOM 3JEKTPOHOB HAa3bIBAETCS CTEIEHBIO
OKHUCJICHHUS aToMa B Mouiekyne. [Ipu cBsi3bIBaHMM pa3HbIX aTOMOB CTENEHb OKUCICHHUS paBHA 3apsay,
KOTOpBI mproOpen Obl aTOM B 3TOM COEIMHEHHH, €CJId Obl OHO MOIJIO COCTOSATH M3 OJHHUX HOHOB.
OnuceIBaeT COCTOSTHUE aTOMa B MOJIEKYJI€.

CrpykrypHble GopMyIbl - H300pakeHHEe MOJIEKYIbl, B KOTOPOM MOKa3aH MOPSIOK CBA3BIBAHUSA
aTOMOB MexXJy co0Ooil. XuMHYecKHEe CBSI3U B Takux Qopmynaax 0003HAYAIOTCS YEPTOUYKAMHU.
Hampumep, crpykrypusie dopmynsl: Cl-Ca-Cl (monekyna CaCly), O=C=0 (monekyna CO2) u T.x.
PexoMeHyeTcst B CTPYKTYpHBIX hopMynax n300pakaTh TAaKKE U HETOJeNEHHBIC apbl JIEKTPOHOB.

TeroBoit >dexT peakuuii- TemaoTa, BbLACTICHHAs WJIM MOTJONIEHHAs MPH MPOTEKaHUU
xuMuueckoi peakuuu. OObr4HO 00603HauaeTcs cumBosamu Q. [Ipu mocrosHHOM naBnenuu TermnoBoi
abdekT peakiuil paBeH U3MEHEHHUIO OJHTANbNUU. B TepMOXUMHUYECKOW CHUCTEME 3HAKOB
MOJIOKUTETFHBIM CUUTAeTCsd TeIIoBOM 3(h(eKT 3K30TepMUYECKO peakiuu (B KOTOpPOHM Terio
BhIAENsIeTCS "Hapyxy'). B TepMoauHaMuUueckoi cructeMe 3HaKOB TEIoBOU 3((eKT SK30TepMUIECKOn
pEaKIuy cuuTaeTcst oTpunateabubM (Q = -[1H).

THIBI XUMHUYECKUX PEAKLIAN:

-COeIMHEHMI- Korja JaBa (Wiau OoJiee) BellecTBa-peareHTa COSAUHSIOTCS B OJHO, Oosee
CJIOKHO€ BEIIECTBO;

-pa3J0KEHUs- KOTJa OJIHO CJIOXHOE MCXOJHOE BEIIECTBO Pa3jiaraeTcs Ha JiIBa WM HECKOJBKO
0oJiee IPOCTHIX;

-o0MeHa- Korja peareHThl 0OMEHUBAIOTCS MEXIY CO0OM aroMamMH WIH IENbIMU COCTaBHBIMU
YacTsIMU CBOUX MOJIEKYIL.

-3aMeIICHHsI- PEaKIuu OOMEeHa, B KOTOPHIX YYacTBYEeT Kakoe-TMOO TMPOCTOE BEIIECTBO,
3aMeNIaronee OJIMH U3 3JIEMEHTOB B CJI0KHOM BEILIECTBE;

-HeWTpanu3anuu- (BaKHas PA3HOBUIHOCTh peakIuii oOMEHa): peakiuu OOMEHa MEeXIy
KHCIIOTON ¥ OCHOBAHHEM, B Pe3yIbTaTe KOTOPHIX 00pa3yeTcs COJIb U BOJA;
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-OKHUCJIUTEIIbHO-BOCCTAHOBUTEINIbHBIE PEAKLIUU - PEAKLIMU BCEX NIEPEUUCIIEHHBIX BbIIIE TUIIOB, B
KOTOPBIX HPOMCXOAUT HU3MEHEHUE CTENEHU OKHCIEHUS KakuxX-IM0O0 aToMOB B pearupyroumx
MOJIEKYJaXx.

TutrpoBanue - crmocod ompeAereHHs KOHLEHTPAIMKM pacTBOpa BeliecTBa A C TOMOIIBIO
pactBopa BemiecTBa b, KoTopoe pearupyer ¢ BemecTBoM A. K TouHO oTMmepeHHOMY 00BEMY
HCCIIEyeMOT0 pacTBopa A 1o KarisiM JOOaBIISIOT pacTBOp b nM3BecTHOW KoHIEHTpanuu. OKOHYaHue
peaxkuuu ONnpeAessoT ¢ NOMOIbio uHAnKaropa. [lo 00beMy H3pacxonoBaHHOrO pacTBopa b cyadar o
quclie MoJieH BellecTBa A B 0TOOpaHHOM ITpoGe 1 BO BceM pacTBope A.

@uznyeckue SBICHUS- SIBICHUS, HE CONPOBOXKAAIOLIMECS MPEBPALEHUEM OJHUX BEILIECTB B
Jpyrue nyTeM paspbiBa U 00pa30BaHMsI CBSI3€H B UX MOJIEKYJIaX.

XUMHUYECKHUE SBJICHUS - SIBJICHUS, IIPU KOTOPBIX OJTHU BEILECTBA, 00Iaal0NINe ONpPEeaeIEeHHBIM
COCTaBOM M CBOMCTBaMHM, IpPEBPALIAIOTCS B ApPYrue BEIIECTBA - C JPYTUM COCTaBOM U JPYTUMHU
cBoiictBamu. [Ipu 3TOM B cocTaBe aTOMHBIX SIAEP M3MEHEHUW HE MPOUCXOJUT. XUMHUUYECKUE SBICHUS
Ha3bIBAIOT HHAYE XMMHUYECKUMHU PEaKIUSIMHU.

XuMHs - HayKa O BEIIeCTBaX U 3aKOHAaX, M0 KOTOPHIM MPOUCXOJAT UX MPEBPALEHUS B JPyrue
BEIIECTBA.

[lenous- pacTBOpUMOE B Boje cuibHOe ocHoBaHue. Bee menoun (NaOH, KOH. Ba(OH).) B
pacTBopax pacnajaroTcsi Ha KaTHOHBI METAJUIOB U TUApoKcuI-noHsl OH™.

DK30TepMUYECKHE PEaKIUU(OT TPEUYeCcKOro €XO - BHE, CHAPYXKHU) - XUMHUYECKUE DPEaKIHH,
MPOTEKAIOIIKE C BBIJICIIEHUEM TeIlIa.

DIIEKTPOH - YCTOWYMBAs dJeMEHTapHas (T.e. HepasJelnMasi) 4acTHIIA C dJIEMEHTapHBIM (T.€.
HaMMEHBIIMM W3 BO3MOXKHBIX) OTPUIATENBHBIM JNIEKTPHUYECKHM 3apsaoM M maccoit 9,11°1073% kr.
DNEeKTPOHBI SBJISIFOTCS COCTaBHOW 4YacThlO aTOMOB Bcex deMeHTOB. OOJamaroT CBOMCTBAMHU Kak
YacTHll, TaK ¥ BOJIH.

DneKTpoHHas KOH(Urypalus- paclpeiesieHue 3JIEKTPOHOB IO 3HEPreTUYECKHM YPOBHSIM,
CYIIECTBYIOIIUM B 3JIEKTPOHHOM 00J1ake aTroMa. DJIEKTPOHHYI0 KOHGUTYPALIUIO OMHCHIBAIOT PA3HBIMU
croco0aMu: a) ¢ TIOMONIBIO AIEKTPOHHBIX (HOpMys, 0) ¢ TMOMOIIBIO OpPOUTATBHBIX JAUArpaMM (CM.
“arIeKTpOHHAs opMyIia”, NMEKTPOHHAS sSUeiiKa’).

DOnexTpoHHas (opMmyna- 3amuch paclpeneieHus HUMEIONIMXCS B aToMe JJIEKTPOHOB IO
SHEPreTHYECKUM YpPOBHSIM U opoOutansm. Hampumep, snektponHass (opmyna Kuciopona (3JI€MeHT
HOMep 8, aTOM COJIEPKHUT 8 2MMeKTpoHOB): 1s? 282 2p*.

DNEeKTPOOTPULIATENIBHOCTD - OTHOCUTENbHAS CIIOCOOHOCTh aTOMHBIX fJIEp MPUTITUBATH K cede
AJIEKTPOHBI, 00pa3yIolUe XUMUYECKYIO CBSI3b. XapaKTepU3YyeT CIOCOOHOCTh aroma K MOJspU3aluu
XUMHYECKUX CBSI3EH.

DeMEeHT - BEIlIeCTBO, COCTOSIIEE U3 aTOMOB OJHOTO BHJIa (M3 aTOMOB C OJMHAKOBBIM 3apsI0M
snpa). YacTo 3JIeMeHT COJIEP’KUT B CBOEM COCTAaBE HECKOJIBKO M30TOIOB.

DHpoTepMuyeckre peakinuu (0T rpedeckoro endon - BHYTPHU) - XUMHYECKHE pPEaKIIUH,
MPOTEKAOIIKE C TOTJIOIIEHUEM TeTlIa.

Dueprus aktusanuu (E,, nHorna o6osnayaercs kak AE®) - o1o Ta nononnurensuas sueprus (k
cpenHei sHeprun E cTalkuBarommxcs 4acTuil), KOTopas Heo0Xouma, YT00bl CTOJIKHOBEHHUE MTPUBEIIO
K XMMHYECKOU peakiuu. JHEPrui0 aKTUBALIMK MHOTJA HA3bIBAIOT TAKXKE DHEPIeTHUECKUM OapbepoM.
Kaxxnas xumudeckas peakuus UMEeT CBOIO DHEPrui0 akTUBalUU. 3HadeHus E, Ans peakuuit Mexmay
HEHTpaJIbHBIMU MOJIEKYJIaMH COCTABIISIOT, Kak npasuiio, ot 80 1o 240 k/[x/moss. Ha Benuuuny E. He
BIIUSIET TEMIIEPATYPA, HO MOXKET MOBJIUATH IPUCYTCTBUE KaTaJIA3aTopa.

OHntanenus - 'TemnoconaepxkaHue" pearupyroumux BemniectB. O6o3Hawaercss kak [JH. Ilpu
MOCTOSIHHOM JIaBJI€HUM (€CclM peakiuss WAET He B 3aMKHYTOM COCYZA€) M3MEHEHHME SHTAJbIHNHU B
nporecce XMMUUECKOM peakiuy paBHO €€ TeroBoMy 3 PdeKTy.

SnepHble peakuMM - NPEBPALICHHE OJHUX BELIECTB B JAPYrME€, HO HE IIyTEM Das3pblBa U
00pa30BaHUsl XUMHUYECKUX CBSA3EH, a MyTeM U3MEHEHHUs CTPOCHMS AJep SJIEMEHTOB, YYaCTBYIOIIUX B
TaKUX peakLusiX.

15. OCOBEHHOCTHU PEAJIM3AIIUU JUCHUIINHBI 1J151 UHBAJIMAOB U JIUL]
C OTPAHUYEHHBIMHA BO3MOKHOCTAMMHU 31OPOBbS
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B cooTBercTBHM ¢ METOAMYECKHMMH pekoMeHaanusiMu MunoOpuayku P® (yrB. 8 ampens 2014
r. Ne AK-44/05BH) B Kypce HpeAroaraeTcsi MCIoJb30BaTh COLUAIBHO-AKTUBHBIE U PeQICKCUBHBIC
METOJbl O0YyUYeHHS, TEXHOJIOTUH COLUOKYIBTYpHOU pealmimurtanmu obyuatromuxcs ¢ OB3 ¢ menbto
OKa3aHHUs IOMOIIY B YCTAaHOBJICHUH MOJTHOLEHHBIX MEKJIMYHOCTHBIX OTHOILIEHH.

OOyuenue JMIl ¢ OTpaHMYEHHBIMH BO3MOXKHOCTSMHU 3J0POBBSI OCYIIECTBISICTCS C yYETOM
WHAUBHUIYAIBHBIX TCHXO(U3MUECKIMX OCOOCHHOCTEH, a JUIsi MHBAJIHMIOB TAaKKE B COOTBETCTBUHU C
MHIUBUAYAJIbHON IPOTpaMMON peaduiIuTaluy HHBAIN/IA.

s M ¢ HapylIIeHHeM CJIyXa BO3MOXKHO MPEJOCTaBlieHHE HWH(POPMALUU BH3YaJIbHO
(KpaTKMil KOHCIIEKT JIEKIMi, OCHOBHas W JIONOJHHUTENbHAs JIUTEpaTypa), Ha JEKIUOHHBIX U
MPaKTUYECKUX 3aHATUSX JIOMYCKAaeTCsl MPUCYTCTBUE ACCUCTEHTAa, a TaK K€, CypAONEepeBOJYUKOB U
TU(IIOCYPIOTIEPEBOTUNKOB.

OneHka 3HaHMM CTYAEHTOB Ha TNPAKTUYECKUX 3aHATUSAX OCYIIECTBISETCS HAa OCHOBE

MMCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOMPOCHI, MIMCbMEHHO BBINOJIHEHHBIX MPAKTUYECKUX 3a/IlaHUH.
Jloknag Tak ke MOKeT ObITh MpEeIOoCTaBiIeH B MUCbMEHHOW (opme (B Buae pedepara), Mpu 3TOM
TpeOOBaHUs K COJAEPKAHMIO OCTAIOTCS TEMH K€, a TpPeOOBAaHMS K KaueCTBY HM3JI0)KEHMsI MaTepuaia
(MOHATHOCTb, KAuyecTBO pe€YM, B3aUMOJCHCTBHE C ayqUTOpUel Hu T. ) 3aMEHSI0TCS Ha
COOTBETCTBYIOIIME TpeOOBaHUSA, MPEABbSABIsAEMblE K MUCbMEHHBIM paboTaMm (KadecTBO O(opmiIeHHUsS
TEKCTa U CIHCKA JINTEPATyphl, FPAMOTHOCTh, HAJIMYHME WJUTIOCTPAIIMOHHBIX MaTepUaoB U T.1.)
C ydeTroM COCTOSIHHSI 3I0POBBSI MPOCMOTP KUHO(MUIBMA C TOCIEAYIONIUM aHaJTU30M MOXET OBITh
MIPOBEJIEH JIoMa (Harpumep, Ipu He0OXO0IMMOCTH JOTIOTHU-TEIHON 3BYKOYCHUIIMBAIOLIEH anmapaTypsl
(HaymHuKH)). B Takom ciydae CTYIAEHT MpeaocTaBisieT NMUCbMEHHBIM aHaliu3, COOTBETCTBYIOIIUN
MpeIbABISEMBIM TPEOOBAHUSM.

[IpomexyrouHas aTTecTauus Ui JMIl C HapyUIEHUSMU CllyXa MPOBOAUTCA B MHCbMEHHOMN
dbopme, TIpH ATOM UCIOJIB3YIOTCS OOIIMEe KPUTEPHH OIeHWBaHUA. [Ipu HE0OXOAUMOCTH, BpeMs
MIOJITOTOBKH HA 3a4€TE MOXKET OBbITh YBEIMUYEHO.

Jlis JMI ¢ HApyHIeHWeM 3peHHusl JOIYCKaeTcs ayaualbHOE IpeJoCTaBleHUe HH(OpMaIu
(HarmpuMep, ¢ UCMOJIB30BAaHUEM IIPOTPAMM-CUHTE3aTOPOB PEUM), & TaK K€ MCII0JIb30BaHUE Ha JEKIMAX
3BYKO3aIIUCHIBAIOIIUX YCTPOHCTB (AMKTOGOHOB M T.1.). JlomyckaeTcsi NpUCYTCTBUE Ha 3aHATHUAX
accucTeHTa (TOMOITHUKA), OKa3bIBAIOIIETO 00YJAIOIIMMCS HEOOXOAUMYIO TEXHUYECKYIO TIOMOIITb.
OneHka 3HaHMHA CTYJEHTOB Ha CEMMHAPCKHMX 3aHATHSAX OCYILECTBIIAETCS B YCT-HOM (opme (Kak
OTBETHl Ha BOIIPOCHI, TaK U MpakTHueckue 3anaHusd). [Ipu HeoOxoauMocTn aHanu3a (GuiibMa MOKET
ObITb 3aMEHEH ONHMCAaHHUEM CUTYyallUM MEXITHUYECKOIO B3aUMOJEHCTBUS (HAa OCHOBE OIbITA
PECIIOH/IEHTa, XYJIOKECTBEHHON JMTEepa-Typbl M T.1.), IIO3BOJISIIOIIMM  OLIEHUTh CTENEHb
C(OPMHPOBAHHOCTH  HABBIKOB  BJIQJIEHUS METOJAAMU aHaAJW3a M BbIABJICHUSA  cHelM(UKH
(GYHKUMOHMPOBAHUSA M PAa3BUTHUS ICUXUKH, MO3BOJSIOIIMMHU YUYUTHIBaTh BIUSHUE ATHUYECKUX
¢daxTopoB. Ilpy mnpoBe-IE€HMM TNPOMEXKYTOUHOM aTrTecTaluy JUId JIML C HapyLUIeHUEM 3peHHs
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE COOeCceJOBAHUE 110 BOIIPOCAM.

Jluna ¢ HapymIeHMSIMH OIIOPHO-JBHMIATEJbHOI0 ANNapaTra He HYXJIAITCd B 0OCOOBIX
¢dopmax mnpenocraBieHUs yueOHbIX MarepuanoB. OJHAKO, ¢ Y4E€TOM COCTOSIHUS 3JI0pOBbS 4acTb
3aHATUI MOXeT OBbITh pealn30BaHa JUCTAHLUMOHHO (mpu mnomomu cetu «MHrepHer»). Tak, npu
HEBO3MOXXHOCTH TIOCEIIEHHUs JIEKIIMOHHOTO 3aHATUS CTYIEHT MOXET BOCHOJIb30BAaThCA KpPAaTKUM
KOHCIIEKTOM JICKIUH.

IIpn HEBO3MOXHOCTH NOCEUICHMS MPAKTUYECKOIO 3aHATUS CTYACHT JOJDKEH IPEAOCTaBUTh
MIUCHbMEHHBIN KOHCIIEKT OTBETOB Ha BOIPOCHI, MMCbMEHHO BBITIOJIHEHHOE MPAKTUUECKOE 3a/laHHeE.
Jloknaa Tak e MOXeT ObITh IMpeOoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), Ipu 3TOM
TpeOOBaHMS K COJEPKAHMUIO OCTAIOTCS TEMHU JKe, a TpeOOBaHUS K KAaueCTBY M3JIOKEHHs MaTepuaia
(MOHATHOCTb, KAuyeCTBO pEYH, B3aUMOJEHCTBUE C ayauTopued H T. J) 3aMEHSI0Tcd Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MPEAbIBIsIEMble K MUCbMEHHBIM paboTaM (KayecTBO O(GOPMIICHHS
TEKCTa U CIHCKA JUTEPATyphl, TPAMOTHOCTb, HAJIMUME MIUTFOCTPALIMOHHBIX MaT€pHajoB U T.1.).

[IpomexxyrouHast arTecTansl Ui JIMI C HAPYIICHUSMHU OIOPHO-JIBUTATEIBHOTO ammapara
MPOBOJUTCS Ha OOLIMX OCHOBAHHUAX, MNpPH HEOOXOAMMOCTH MpoIlelypa 3adyeTa MOXKeT ObITh
peanu3oBaHa AUCTAHIIMOHHO (HAaIIpUMep, P MOMOIIH porpamMmMbl Skype).

JU1 3TOrO 1O AOTOBOPEHHOCTH C IPENOAABATENEM CTYACHT B ONPENEICHHOE BPEMS BBIXOJIUT
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Ha CBA3b JJIS IPOBEJICHUS MPOLEAYPHI 3a4eTa. B TakoM ciydae 3a4eT cAaercsi B BUAE coOece0BaHuUs
mo BompocaMm (cM. (GOpMBI TPOBEACHUS MPOMEKYTOUYHOH aTTECTallMH ISl JIMI[ C HapYIICHUSIMU
3penusi). Borpoc u mpakTuueckoe 3a1aHrue BEIOUPAOTCS CAMHUM MPETOIaBATEIICM.

[Ipumeuanue: DoOHIBI OLICHOYHBIX CPEACTB, BKJIIOYAIONIME THUIIOBBIC 3a/JIaHUSI U METOJbl OLICHKH,

KPUTEpUU OLIEHHUBAHUS, IO3BOJSIOIIME OLICHUTHh pPE3yJIbTaThl OCBOCHUS JAHHOW JAMCLUIUIMHBI
oOyuarommumucs ¢ OB3 moryt Bxoauts B coctaB PI1/] Ha mpaBax oTeIbHOTO JOKYMEHTA.

[Iporpammy cocraBuiu:
O.A. AnanbeBa — JOIICHT OT/JEJICHHUS OMOTEXHOJOTUM, KaHAUIAT XUMUYECKUX HAYK, TOTIEHT

C.b. BypyxuH — IOIIEHT OTJEIECHHS] OMOTEXHOJIOTUIA, KaHAUIAT XUMUYECKUX HAYK

Peuensenr:

B.A. KosoaskHbIid — AONEHT OTACICHUS] OMOTEXHOJIOTHH, KaHIUIAT XUMUIECKUX HAYK, JOIICHT
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