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MeTtonuueckre pPEeKOMEHIAIUKA IO CaMOCTOATENLHON paboTe paspaboTaHbl Ha
OCHOBE paboueiil mporpaMmbl y4eOHOM JUCIUTUTMHBI « XMMUSD)

[IpencraBineHHbIC PEKOMCHIAIIMK TTO3BOJIIOT OCYIICCTBISTH CaMOCTOSTEIBHYIO
paboTy mo xumun. Pa3paboTaHHBI MaTepHall CIIOCOOCTBYET ONMTHUMHU3AIIUN YISOHOTO
npolecca, TaKk Kak dYepe3 yriayOJeHWe 3HAHUN 10 JUCIUILUIMHE CIIOCOOCTBYET
COBEPILICHCTBOBAHUIO MPO(HECCHOHAIBHBIX KOMIICTCHIIMHA CTYICHTOB.

[penna3HaueHo A1t CTyIeHTOB 1 1 2 Kypca, 00yJarmuXxces 1o npoQeccuu:

13.01.10 Inekmpomonmeép no pemonmy u oocnyHcueanuro
nekmpoobdopyoosanus (no ompaciam)

Pa3zpabotunk: Kykymkuna H.M., npenogaBarens BIIOY BO «I'psizoBenkuit
MOJIMTEXHUYECKUN TEXHUKYM)



IHosicHUTEIHLHAA 3aIIUCKA

K coBpeMeHHOMY CHEIHAIUCTy OOIIECTBO MPEABABISET IIUPOKUNA TEpeueHb
TpeOOBaHUIl, CpeAu KOTOPHIX HEMAIOBAXHOE 3HAUYECHUE UMEET HaIu4yhe Y
BBIITYCKHUKOB ~ ONPEJEICHHBIX CIIOCOOHOCTEH M yMEHHUS CaMOCTOSITEIBHO
N00OBIBaTh 3HAHMS U3 PA3IUYHBIX HCTOYHUKOB, CUCTEMATHU3UPOBATh MOIYYEHHYIO
uHbOpMaIMIO, NaBaTh OIEHKY KOHKpeTHOW cutyaruu. dopmupoBaHHE TaKOTO
YMEHUS NPOUCXOJIUT B TEUEHUE BCEro MEepHoja OO0ydeHHUs Yepe3 OpraHu3aluio
camocTosTeNbHOM paboTel. [Iponecc camocTosATenbHON pabOTHl MO3BOJIAET APKO
OPOSBUTBCA ~ UHAMBUAYAJIBbHBIM  CIIOCOOHOCTAM JIMYHOCTH. ToOdbKO uepes
CaMOCTOSITENIbHYIO palbOTy CTYJIEHT MOXKET CTaThb BBICOKOKBAJIU()HULIHMPOBAHHBIM
KOMIICTEHTHBIM CIIELIUAITUCTOM, CIIOCOOHBIM K IIOCTOSIHHOMY
npo(hecCHOHATILHOMY POCTY. CamocmosmenvHas paboma cnocobcmeyem
Gopmuposanuio u pazeumuio cieoyiouwux YMeHul U HagblKoG:

1) pabotath ¢ y4eOHUKOM U JOTIOJTHHUTEIBHOMN TUTEPATYypPOii;

2)  aHAJIM3WPOBaTh, CPAaBHUBATH, YCTAHABIMBATh MPUYUHHO-CJICICTBEHHBIC
CBSI3U, a0CTPAKTHO MBICIIUTh, 0000IIATh U JI€JIaTh BHIBOJIbL;

3) TPUMEHSTH MMOJYYCHHBIC 3HAHUS JIJIS OOBSICHCHHUS HOBBIX (haKTOB;

4)  OCYIIECTBIIATH CAMOKOHTPOJIb.

3aoauu camocmoamenbHoll padoomol:

- CHUCTeMaTH3allus M 3aKPeIUIeHUEe MOTYYEHHBIX TEOPETUUYECKUX 3HAHUM U
MPAKTUICCKUX YMEHHUH 00yUJarOIIUXCS;

- yriyOJieHre U pacliupeHue TEOPETUIECKUX 3HAHUM;

- pa3BUTHE TMO3HABATEIBHBIX CIMOCOOHOCTEH M AKTUBHOCTHU: TBOPUYECKOU
WHUIIMATUBBI, CAMOCTOSATEILHOCTH, OTBETCTBEHHOCTH U OPTraHU30BAaHHOCTH;

- (opMHpOBaHHE CaMOCTOSATEIBHOCTH MBIIIUICHUS, CHOCOOHOCTEH K
CaMOpa3BUTHIO, CAMOCOBEPIIICHCTBOBAHHIO U CAaMOpCaTU3allNH;

- (hopMupOBaHNE HABBIKOB BEJCHUS 3I0POBOT0 00pa3a KU3HHU.

CamocrosiTenbHast paboTa SBISETCS OJHUM U3 BUAOB YUCOHBIX 3aHITHH H
MIpearosaraeT akTUBHYIO POJIb CTYACHTAa B €¢ IJIAaHUPOBAHHWH, OCYIICCTBICHUHM U
KOHTpOJIE.

CamocrosiTennbHast paboTa sBIIETCS  O0SA3aTCIBHOM  JUISI  KaXKIOTo
00ydJaroierocs. CamoctosiTensHass ~ paboTta MOXET OCYILIECTBIISATHCS

WHIWBUAYAJIbHO WM TpylnaMHu CTYACHTOB B 3aBHUCUMOCTH OT LCIJIH, O6’BeMa,



KOHKPETHON TEMAaTHUKH CAMOCTOSITEIbHOW PadOTHI, YPOBHS CIOKHOCTH, YPOBHS
YMEHHM 00yJarommxcsl.

KoHTposlb  pe3ynbTaToB BHEAYJAUTOPHOW CaMOCTOSATEIBLHON  PabOTHI
OOyJaroIIMXCsI MOXET OCYIIECTBISITBCS B TIpPEAesiax BPEMEHH, OTBEICHHOTO Ha
oOs13aTeNbHBIC YUYCOHBIC 3aHATHS U BHEAYIUTOPHYIO CAMOCTOSTEIBHYIO PaboTy 110
y4eOHOH JUCITUIUIMHE, MOXET IIPOXOJIUTh B MUChbMEHHOM, YCTHOM MIJIM CMEIIIAaHHOMN
dbopme.

KpurepusiMi OILIGHKH pPE3yJIbTaTOB BHEAYAUTOPHON CaMOCTOSITCIIBHONH pabOTHI
SIBJISTFOTCSI:

- YPOBEHb OCBOCHHUS yI€OHOTO MaTepHaa;

- YMEHHE WCHOJb30BaTh TEOPETUUYECKUE 3HAHUS TPU BBINOJTHECHUH
MPaKTUYECKUX 33]1a4;

- ¢c(pOpMHUPOBAHHOCTH OOIIECYUCOHBIX YMCHHIA;

- 000CHOBAHHOCTh U YE€TKOCTh U3JIOKEHUSI OTBETA;

- ohopmIIeHHE MaTepuaia B COOTBETCTBUH C TPEOOBAHUSIMU.

Buabl 3a1anmii 17151 CAMOCTOSITE/ILHOM BHEAYIMTOPHOI padoThI

° BrinonHeHne npakTUYECKUX 33 1aHUI

° Pemenne 3amau

e  (CooOmenue o TeMaM

e  Cocrapnenue 0600AIOMKUX TAOTUII, OTPAKAOIIUX COCTaB, CTPOCHUE,
CBOMCTBa, MPHUMEHEHUE OCHOBHBIX KJIACCOB OPraHUYCCKUX COCTMHCHUI

e  Pedepartn

HaumeHoBanue Kou-Bo Bun DopMbI KOHTPOJISA
pa3aesioB U TeM 4acoB Ha CaMOCTOSITEJILHOM
caMocTosiTe AeATEJIbHOCTH
bHYHIO padoTy
Tema 1. 1. OcHOBHEIE 5 - IOATOTOBKA - BBICTYIUUIEHUE HA
MIOHATUS 1 3aKOHBI MPE3CHTAIUH, ypOKax;
XUMHUU pedeparos; - 3aIMTa
- BBITIOJTHCHUE MPE3EHTALUY;
MIPOEKTOB; - IPOBEPKa 3aJaHUN
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- BBIIIOJIHCHHUE

WHJIABUAYAJTBHBIX
3a1a4
Tema 1.2. - HOATOTOBKA - BBICTYILJICHUE Ha
[Tepuoanueckuii 3aK0H MpE3CHTALINH, YpOKax;
u [lepuognyeckas pedepaTos; - 3aIIHTa
cUCTeMa XUMUYECKHUX - BBIMIOJIHCHUE Mpe3CHTAIUY;
anemeHToB J[. 1. IIPOEKTOB; - IPOBEPKA 3aJaHUMN
MenneneeBa u - BBIIIOJIHCHUE
CTPOEHHE aTOMA. WHJIUBUIYAJTbHBIX
3ama4
Tema 1.3. Ctpoenue - HOATOTOBKA - BBICTYIUICHUE Ha
BEILIECTBA. MpE3eHTAlUN, ypOKax;
pedepatos; - 3aIlMTa
- BBIIIOJIHEHUE MIpE3CHTAUY;
MIPOEKTOB; - IPOBEpKA 3aTaHUI
- BBITIOJIHCHUE
WHJIUBUIYJIBHBIX
3a1a4
Tema 1.4. Bona. - HIOATOTOBKA - BBICTYILJICHUE Ha
PacTtBopbl. MPE3EHTALUH, ypOKax;
DIIEKTPOIUTHYECKAs pedepaTtos; - 3a1[UTa
T CCOLIAALIMS - BBIIIOJIHEHUE MIpEe3CHTAlUY;
MIPOEKTOB; - MPOBEPKa 3aIaHUI
- BBIIIOJIHEHUE
WHJIUBUAYAJIBHBIX
3a/1ad,
- COCTaBJICHUE
YpaBHEHUM
AJIEKTPOJIUTUYECKON
JIMCCOILUAIINY BEIIECTB
Tema 1.5. - IOATOTOBKA - BBICTYIUUIEHUE HA
Knaccuduxkanus MIPE3EHTALUH, ypOKax;
HEOPTaHUYECKUX pedepaTos; - 3a1[UTa
COEIMHEHUN U UX - BBINIOJIHEHUE MpEe3eHTaIUY;
CBOICTBA IIPOEKTOB; - IPOBEPKA 3aIaHUI
- BBINIOJIHEHUE
WHIUBUAYAJIbHBIX
3a1a4
Tema 1.6. - HOATOTOBKA - BBICTYILJICHUE Ha
XHUMHUYECKHUE pEAKIUN MIpE3eHTAlUN, YpOKax;
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pedeparos; - 3a1UTa
- BBIIIOJIHCHUE NIpE3CHTAlUY;
MIPOEKTOB; - IPOBEpKa 3aJaHUI
- BBINIOJIHCHUE
WHJIABUIYAJIBHBIX
3a/ad,
- OTBETHI Ha BONPOCHIL.
Tema 1.7. Metannsl u 6 - IOATOTOBKA - BBICTYIUICHUE HA
HEMETaJUIbI MPE3EeHTALNN, ypOKax;
pedepaTos; - 3aIIHTa
- BBIMIOJIHCHUE IPE3EHTALNN;
IIPOEKTOB; - IpOBEpKa
- BBINIOJIHEHUE 3aJlaHul, 3a/1a4
WHJIUBUYAJIbHBIX
3a1a4
Pasznen 2. 25 - IOJITOTOBKA - BBICTYIICHUE Ha
Opranuyeckass XUMusl. IIpE3eHTAlUN, YPOKax;
pedeparos; - 3a1UTa
- BBITIOJIHCHUE IPE3EHTALlNY;
IIPOEKTOB; - IPOBEPKA 3aJIlaHui
- BBITIOJIHCHUE
WHJIUBUIYAJIBHBIX
3aJaHul;
- peuieHue 3a1auy;
- IOJITOTOBKA OTBETOB
Ha BOIPOCHI
Bcero: 57

METOAUYECKHE PEKOMEH/TALTUH OB YYAROILTUMCA
1O 8bINOJIHEHUIO CAMOCMOSIMENbHOU pabomvl

1. MeTtoanueckre peKOMEeHIaluu 00yYarouMCs
nO COCMaenenul0 KOHCneKma

Koncnekm — 510 KpaTKOC IIMCbMCHHOC HU3JIOKCHHUC COACPIKAHUA TCKCTA, HO Ooiee
ITOJHOC, YEM TC3HUCHI.

OcHoBHBIE TpeOOBaHUs, IPEIbIABJIAEMbIe K KOHCIIEKTY

KoHcnekT momkeH ObITh coep)kaTeIbHbIM (T.€. TOJDKEH OTpaXkaTh IJIaBHOE
B COJIep>KaHUU TEKCTa) M TIOJIHBIM (TTOJHBIN — HE 3HAYUT MOAPOOHBIH).
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KoHncmekr JOJIDKCH OBITh IO BO3MOXKHOCTHU KpaTKHNM, HEeOOJIBIITUM  TIO

06’bCMy. 3anucarth TEKCT MNpaBUJIbHO — 3HAYUT HU3JIO0XKUTL C€ro CYHIIHOCTH B
OCHOBHOM CBOHMMMH CJIOBaAMH (3a HNCKIIIOUCHUCM LUTAT, IIPABUJI, 3aKOHOB).

ook wnE

7.

B

IHocienoBaTe ILHOCTD 1€iiCTBUIM NIPU COCTABJIEHUN KOHCIEKTA

BuumatenbHo mpounTaTh naparpad.

OnpenenuTp TUIT TEKCTA.

MBICIIEHHO pa3euTh TEKCT HA JJOTUYECKU 3aKOHYCHHBIE YaCTH.
Onpenenutp, 0 YeM TOBOPUTCS B KAXKJIOM 4acTH U pa300paThCsl B HUX.
BreiienuTh TpyaHbIe MECTa B KaXKI0W YaCTU U pa3o0paThCs B HUX.

3anucaTh KpaTKO COACPKAHUE KAXKJIOW YaCTH, BKIIFOYasl ONMKMCAHUE OMBITOB U
YPaBHEHUM peakiui. YPaBHECHHUS HEIb3d CIUCHIBATh MAIIMHAIBHO, HX
CIEQYET COCTABUTH CAMOCTOATEIBHO W CPAaBHUBATh C MPUBEIACHHBIMU B
y4eOHHUKE.

[IpaBuia, 3aKOHBI, BBIBOJBI 3aIIMCATh [OJHOCTBHIO U IOAYEPKHYTh.

KOHCIICKTC MOI'YT OBITH CXCMbI, OUarpaMMblI, Ta6JII/IHBI, BBIIIMCAHHBIC M3

TCKCTA WJIN COCTABJICHHBIC CAMOCTOATCIIbBHO HAa OCHOBAHUHU IIPOYUTAHHOI'O.

Ilpumep. Tlnan-xoncnekT k §14 yueOnuka O. C. ['abpuensHa u ap. « XuMus».
10 knacc.

1.

Ankaouennt

Cocras u cTpoeHue.

AJIKaTHeHbl — AIUKIINICCKUE YTIIEBOAOPOIBI, COJICPIKAIIIE B MOJICKYJIC,
IOMHUMO OJTMHAPHBIX CBSI3CH, JIBE IBOWHBIC CBS3H MEKIY aTOMAMH yriiepoaa
U cooTBeTcTBYIOMME 00men Gpopmyne C,Hapo

Buowt ankaouenos

AJKaaueHbl AJKaaueHbl AJKaaueHbl

C KyMYJINPOBaHHbBIM C CONPSI)KEHHBIMU C U30JIMPOBAaHHBIMU
pACIIOJIOKEHUEM JIBOMHBIMH JIBOMHBIMH
JIBOMHBIX CBSI3EH CBS35IMU CBA3SIMU
CHZZC:CHZ CH2:CH'CH:CH2 CHZZCH-CHZ-
CH:CHZ

HN3oMepust 1 HOMEHKIATYpA.

a) U30MEPHUsl AJIKATUEHOB



Cmpykmyphas uzomepus

HHUC- TPAHC u3omepusn

H3omepus H3omepus (npocmpancmeennan unu

Y2/1epoOH020 cKelema | nOJ10)4CeHUs KPAmHblX 2eomempuuecKkasn)
ceazeil

CH;3-CH=CH- CH,=CH-CH=CH, CH,=CH CH;

CH=CH;, byraguen — 1, 3 C=C

INentaguen — 1, 3 H H
CH,=C=CH-CH; pc — nenraguen — 1, 3

CH;
CH,=C-CH=CH,
2 —MeTHIIOyTaueH—
1,3 (u30mpeH)

byranuen —1,.2

CHZZCH H
C=C
H CH;
Tpanc- nentaguen — 1, 3

0) HOMEHTKJIaTypa

[Ipu hopMHpoBaHNY HAa3BaHUS aJTKaJUEHA YKa3bIBAIOT HOMEPA JBOMHBIX
cBsA3ell. [ 1aBHas Lenb JoJKHA 00A3aTENIBHO COIEPkKATh 00€ KpPAaTHBIE CBA3H.

Hanpuwmep:

CHZZC'CHZ'CH:CH'CHg

CH,-CH;

2 — yTwirekcaaued — 1, 4

3. oayuenne.

a) metoj Jlebenena.

2CH5-CH,-OH 425" C.A 0520 cpy — cH.CH=CH,+2H,0+H,

0) cmoco0 AeTHAPUPOBAHHS.

CH3'CH2'CH2'CH3 i CHZZCH'CH:CH2+2H2

4. Pusn4ecKue CBONMCTBA.

B 00b14HBIX yciioBuUsX npomnaaueH -1, 2 u Oyraauen -1, 3 — rassl, 2 -
MeTuwiOyTaaueH — 1, 3 — nery4das sKUIKOCTb.
ATNKaIreHbl C H30JIMPOBAHHBIMY IBOWHBIMU CBS3SIMHU — )KHJIKOCTH. Briciue
JTMEHBI — TBEP/IbIC BEIIECTRA.




5. XumMnueckue cBOiCTBA.

a) Peakiuu npucoeauHeHust (MpUCOSIUHEHUE BOAOPO/Ia, TaJIOTCHOB,

FaHOFCHOBO,Z[Opo,ZIOB).
Br Br

CHZZCH'CH:CH2+Br2 — CH,-CH-CH=CH,
1,2 — npucoenuHeHne

Br Br
CH2=CH-CH=CH2+Br2 - CHZ- CH:CH-CHZ
1,4 — npucoenuHeHue

0) Peakuuu moimMepu3anum.

nH,C=CH-CH=CH, — (... - H,C-CH=CH-CH,-...)n
Oyramauen — 1,3 CUHTETUYECKUN OyTaIMeHOBBIN KaydyK

6. IIpumeHenue.

JIneHOBBIE yIIIEBOAOPOABI B OCHOBHOM NPUMEHSIOTCS JIs1 CUHTE3a
Kay4yKOB.

7. Harypa/jbHbIil 1 CHHTeTHYeCKUH Kayyyku. Pe3una.

a) HamypaibHbI KAY4yK:
e nepeBo reses (JlatuHckass Amepuka);
® [{C — MOJUU3OIPEH — MTOJIUMED, HIEMEHTAPHBIE 3BEHbSI KOTOPOTO
COOTBETCTBYIOT U30MPEHY 2-MEeTUIIOyTaueny-1,3) u HaxoasTcs B
LHUCKOH(UTypaluu (CTepeoperyasipHblid KayuyK)

...-CH; CH,-CH, CH,-...
C=C C=C
CH3 H CH; H
e 1839 r, Y. I'ynpup mnosyuun pe3uny. [lonyyeHa npu HarpeBaHumn
Kayuyka ¢ cepoit (10 8%) — BynkaHu3anus. IJaCTUYHBIN MaTepual,

M0 TEXHUYECKUM CBOMCTBAM Jydyme, 4€M KaydyK.

0) cunmemuyeckull Kayuyx.:



® BO3pacTaHue NOTPEOHOCTH B KAYUYKE;

® HEy/JIauHbIC MOMbBITKU MOTYYEHUSI CHHTETUYECKOTO KayuyKa;

e cuHTe3 Kaydyka 1o cioco0y C. B. Jlebenera (momumepuzanus
OyragueHa — 1, 3, karanu3arop — METaJUIMYECKUI HATPUA);

e Henocratku C.K.b. (monumep HectepeoperynsipHblii, pe3uHa — MEHee
AJIACTUYHASA, YEM PE3UHA U3 IPUPOJHOTO KayuyKa);

® COBpPEMEHHBbIC CHHTETUUYECKHE KayuyKu, cTepeoperyisipabie. (50-e r.r.
XX Bek, BoimyckaeTcst okoJio 100 BUAOB KayuyyKOB, OTJINYAIOIIUXCS
MEXaHUYECKOM MPOYHOCTHIO, COMPOTUBIIEMOCTHIO K UCTUPAHUIO,
YCTOMYMBOCTHIO K BBICOKUM M HU3KUM TeMIIepaTypam H T.1.
Monomepbl — u30npeH, OyTaaneH, XJIOPONpeH, CTUPOI U T. 11.);

® 3aBHCHMOCTH CBOWCTB BYJIKAHM3UPOBAHHOTO KaydyKa OT KOJIMYECTBA

CEPBL.
[13%S  Pe3una YBenuuuBaercs
t° IIPOYHOCTb,
TBEPIOCTb,
Kayuyk----------- TEPMOCTOMKOCTb.

30% S Doouur

2. Ilpumenenue anzopummuueckux 0eiicmeuil Ha ypoKax Xumuu

Aneopumm — cucmema Oeucmeuti (Ui npasu).

Aneopummuuecxue Oeticmeus NPUMEHSIOM HA YPOKAX XUMUU NPU 8bINOTHEHUU
PA3UUH020 PO0a YNPANCHEHULL (COCMABIeHUEe XUMUYECKUX OPMYIL, XUMULECKUX
VPaeHeHUll, peuieHue paciemHulx 3a0ai u m.o.)

Anzopumm pewrenus 3a0a4 no 6b16€0EHUI0 MOJEKYIAPHOU POpMYTbL
COEOUHEHUS NO OAHHBIM MACCOB020 COCMABA

1. O603HAYBTE YHCIIO ATOMOB KaKJIOT'0 JJIEMEHTA, BXOIAIIEIO B COCTUHEHHUE
X,Y, Z

2. Pasznenurte maccoBbie 10JH (%) KaXXI0ro U3 AJIEMEHTOB Ha UX
OTHOCHUTEJILHBIE MOJICKYJISIPHBIE MACCHI, T.€. HAJIUTE aTOMHBIE (PaKTOPHI
DJIEMEHTOB.
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3. HpI/IBeI[I/ITC AaTOMHBIC (baKTOpBI SJICMCHTOB K LCJIOYUCIICHHBIM 3HAYCHUAM,
Pa3aciinB X HAa HAMMCHBIIYIO BCIINYUHY.

4, Hamumurte npocTerinyro (AMIUPUIECKYI0) HOPMYITY COSTUHEHUS U
MOJICYMTANTE €T0 OTHOCHTEIHHYIO MOJICKYJISIPHYIO Maccy.

5. Ompenenurte NeHCTBUTENBHYIO OTHOCUTEIBHYIO MOJIEKYJIIPHYIO MacCy
COEIMHEHUS 110 OTHOCUTEIHLHOMN MIIOTHOCTH.

6. Ywuciao aToMOB Bcex JIEMEHTOB B IIpocTeiiiiel (hopMylie yBeInybTe B
HY>KHO€ YHUCJIO pa3 U HAUIIKUTE MOJIEKYJISIPHYIO (UCTUHHYIO) hopMyTy
COCIMHEHHS.

Ilpumep. BriBeaute MOJICKYJSIpPHYIO (hOpPMYITy YTII€BOIOPO/ia, B KOTOPOM
MaccoBas 101 35eMeHToB: C — 80%, H — 20% ; otHOCHTENIbHAS MIIOTHOCTh
yIJIeBOIOpO/Ia Mo Bojiopoay Dy, = 15.

Anzopumm pacuemusix oeiicmeuii:

1.CyHy
80 20
2.x:y= -— - =6,6:20
12 1
3.6,6:20=1:3

4. Ipocreiimast popmyna CHs ; M, (CH3) = 15.
5.M (CxHy) =2 Dy,; .M, (CyHy)=215=30.
6. M, (CsHy): M (CH;3)=30: 15=2 pa3a.
7. MonekynspHas ¢popmyna yriaesogopoaa C, Hg .
Aneopumm cocmagieHus XumMuueCKux ypasHeHuil
1. Hanummure GopMybl BEIIECTB, BCTYNUBIIUX B PEAKIIMIO, & MOCIE CTPEIIKH
WM 3HaKa paBEeHCTBA — (POpMyJIbI BEIIECTB, MOJYYEHHBIX B pe3yJbTaTe

peaKIuu;

2. @opMyIbl B IEBOM U MPABOW YAaCTSIX YyPaBHEHUSI COCTUHUTE 3HAKOM ILJIIOC;
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8.

Jlst Toro, 4TOOBI KOMMYECTBO aTOMOB KaXKIOTO JJIEMEHTA B JICBOW YaCTH
ypaBHEHUsI OBLJIO PaBHO KOJMYECTBY AaTOMOB KaXKJIOTO DJIEMEHTa B €ro
PaBOM YacTH, paccTaBbTE COOTBETCTBYIONIKE KOADPUITUEHTHI.

Anzopumm cocmagieHus Xumudeckux Gopmyi, noav3yace paoom
INEKMPOOMPUUAM ETbHOCIU ITIEMEHN 08

Hanumure 3HaKM XMMHUUYECKMX SJIEMEHTOB B TOM nopsaaKe, B KOTOpOM
9JICMCHTBI HAXOAATCA B PAAY IJICKTPOOTPHUIATCIIbHOCTH,

I/ICXOI[SI N3 CTPOCHHA aTOMA, HAAIIMIIWUTC HAJl 3HAKAMHU 3JICMCHTOB CTCIICHU
OKHUCJICHUA,

HaﬁIIHTC HaAMMCHBIICC 0611166 KpaTHOC YHCCJI, BbIPpAXAIOOIUX CTCIICHDb
OKHUCJICHHUA U Ppa3ACINUTC Ha CTCIICHb OKUCIICHUA KAaXXI0I'0 3JICMCHTA,

[IpocTaBbTE MHAEKCHI U 3aNTUIIUTE (HOPMYITY.

3. Ilhan XapaKkmepucmuKku 3;iemMeHma no €20 noJj104#CeHulo

6 nepuoouyecKkoil cucmeme xumuueckux ynemenmos /|.1U. Menoeneesa

[TopsinkoBBIi HOMEP 3JIEMEHTA U €ro (PU3NUYECKUN CMBICIL.

Howmep neprona, B KOTOPOM HAaXOJIUTCS DJIEMEHT, U er0 (PU3NYecKuil CMBICI
(715t DIIEMEHTOB OOJIBIIMX TIEPUOOB YKa3aTh, YETHBINA WUIIM HEUETHBIHN PA).
HomMmep rpymnmel, B KOTOPOM HAaXOJIUTCS JJEMEHT, B €€ (PU3NUECKUN CMBIC]I.
VYka3zatp, TJIaBHAs WM TOOOYHAs TOATPYIIIIA.

Cxema cTpoeHust aToma.

Meramt Wi HeMeTal.

@dopMmyna BeICIIEro OKcHaa (ykas3aTh, SIBISETCS OKCHJ OCHOBHBIM,
KHCIIOTHBIM WJIM aM(OTEPHBIM).

dopmysia COOTBETCTBYIOIIETO TUIAPOKCHIA (YKa3aTh SBISIETCS OCHOBAHUEM
WJTU KUCJIOTOM).

PopmyJa JETy4ero BOAOPOAHOTO COEAUHEHNS.

Ilpumep. Ilnan xapaxmepucmuxu d1eMeHma cepwvl, UCX00s U3 ee NOJONCEHUS 8
nepuoouyeckol cucmeme.

1.
2.

MOPSIAKOBBIA HOMEp cephl — 16, 3apsi siapa +16.

Haxonurcs B TpeTbeM IepHOJIE, CIEA0BATEIbHO, UMEET TPU SJIEKTPOHHBIX
cinos (B 3TOM (PU3HYECKUMA CMBICII HOMEpa Iepruoaa).

HaxoauTcs B INIaBHOM MOATPYyIIIE WIECTOW TPYIIBI, CIEAOBATENBHO, B €€
aTOME Ha IMOCJIETHEM 3JIEKTPOHHOM CJIO€ HAXOJUTCS IIECTh 3JIEKTPOHOB (B
TOM (PU3NYECKUI CMBICT HOMEpA TPYMIIbI).
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Cxema CTPOCHUA aTOMaA CCPbI:

+16 ) ) ) 1s°2s*2p°3s°3p’
2 8 6

Cepa — HeMeTaILI.

®opmyiia Beiciiero okcuaa SOz, SIBISETCS KUCTOTHBIM OKCHIOM.
®opmyia cootBeTcTBYrOIIEro ruapokcuaa Hy, SOy, sBiIIeTCS KUCIOTOM.
dopmyra neTyyero BoAOpoAHOro coequnHeHus H,S.
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4. Memoouueckue peKomeHoauuu 00y4arouumc
no Hanucanuio peghpepamos

JlaHHBIE METOAMYECKHME PEKOMEHIALMU IIPEAHA3HAYCHbl I TEX, KOMY
HY>KHO TIOITOTOBUTH M 3aIIUTHTH pedepar.

Hanucanue pedepara siBnsiercs

- OTHOW M3 (OpM OOYUEHUsI, HAMPABICHHOW Ha OPTaHW3AIMIO U TIOBBIIICHUE
YPOBHS CAMOCTOSTEILHON pabOThI 00yUYarOIIUXCSI;

- omHOH W3 (opM HCCIETOBATENLCKOW PabOThl  O0yYarOIIUXCsl, IIEIBIO
KOTOpOW  SIBISIETCS ~ PaCHIMpPEHHE  HAy4YHOTOo  Kpyrosopa  oOydaromuxcs,
O3HAKOMJICHHE C METOJI0JIOTHEN HAYYHOTO ITOMCKA.

Pedepar, xak ¢dopma o00ydeHUs OOy4aroOmUXCs, - ITO KpaTKui 0030p
MaKCUMaJIhbHOTO KOJMYECTBA JOCTYIHBIX MYyOJIMKAaWiA 10 3aJaHHOM TeMe, C
DJIEMEHTAaMH  COMOCTABUTEILHOTO  aHaNW3a JaHHBIX  MaTepHaioB U C
MOCJIETYIOIITUMU BBIBOIAMH.

[Ipu npoBenennu 0630pa JOKHA TPOBOIUTHCS U UCCIIEI0BATENbCKas padoTa,
HO 00BEM €€ OTpaHWYEH, TaK KaK aHAJM3UPYIOTCS YXKe CIeIaHHbIe MPEIbITYIIIMU
WCCJIEIOBATENSIMA BBIBOJIBI M B CBSI3U C HEOOJIBIIUM OOBEMOM JTaHHOW (hOPMBI
paboTHI.

Temsl pedepaToB ompeAensoTcs MpenoiaBaTeiaeM u coaepKarcs B paboueid
nmporpaMme JWCHHMIUIMHEL. [IpemomaBarens pEeKOMEHAYET JIMTEpaTypy, KOTopas
MOKET OBITh UCTIOJIb30BaHa JIJIsl HanucaHus pedepara.

Heabro Hanucanus pedepaToB SBISETCS:

OpuUBUTHE  OOYYarONIMMCS  HaBBIKOB  OuOIMOrpadMyecKkoro  IMoucka
HEO0OXOIMMOM JTUTEPATYPHI (HAa OYMaXKHBIX HOCUTEISIX, B AJIEKTPOHHOM BUJIE);

OpUBUTHE OOYYAIOMIMMCS HABBIKOB KOMIIAKTHOTO  HW3JIOKEHWS MHEHHUS
aBTOPOB W CBOETO CYXXJEHHUS MO BBHIOpAaHHOMY BONPOCY B MHUCHBMEHHOW ¢opme,
HAYYHO TPAMOTHBIM SI3BIKOM M B XOPOIIIEM CTHIIE;

npuoOpeTeHre HaBbIKa TPAMOTHOTO O(GOPMIICHHSI CCHIJIOK HA MCIOIb3yeMbIe
UCTOYHUKH, MPABUIFHOTO IMTUPOBAHUS aBTOPCKOTO TEKCTA,;

BBISIBJICHUE U Pa3BUTHE Yy OOYYAIONIMXCS MHTEpEca K ONpeeIeHHON Hay4YHOH
Y IPAKTUYECKOM MpoOJieMaTHKeE.

OcHoBHBIE 321auM 00y4YaroIerocs Npu Hanucanuu pedepara:
- ¢ MaKCUMAaJIbHOM TOJTHOTON MCTIOJIB30BATh JIUTEPATYPy MO BHIOpaHHOM Teme (Kak
PEKOMEHIyeMYyl0, TaK M CaMOCTOSITENbHO TMOAOOPaHHYI0) ISl MPaBHIBHOTO
MMOHUMaHHS ABTOPCKOM MO3UIINH;
- BepHO (0e3 HCKaXKeHUs CMBICIIa) TIEpelaTh aBTOPCKYIO MO3ULIUIO B CBOEH padoTe;
- YSICHUTH JUJIsl ce0sl M U3JIOKUTHh MPUYUHBI CBOETO corjacusi (Hecorjiacus) ¢ TeM
VIV WHBIM aBTOPOM I10 JaHHOU mpobieme.
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TpeGoBanus Kk coaepKaHUIO:

- MaTepual, HCIOJb30BaHHBIA B pedepare, TOKEH OTHOCUTCS CTPOTO K
BBIOpPaHHOM TEME;

- HEOOXOMMO H3JI0KUTH OCHOBHBIC aCIIEKTHI IMTPOOJIEMBI HE TOIBKO TPAMOTHO,
HO U B COOTBETCTBUU C TOW WJIM MHOM JIOTUKOU (XPOHOJIOTHYECKON, TEMATUUYECKOH,
COOBITUMHOM U JIp.)

- TpU U3J0XKEHUU CJEAYyeT CIrpyNIUpPOBAaTh HJEU Pa3HBIX aBTOPOB IIO
OOITHOCTH TOYEK 3PEHUS WU 10 HAYYIHBIM IITKOJIAM;

- pedepaT 0JDKEH 3aKaHUYMBATHCS IOJBEICHUEM HWTOTOB IPOBEICHHON
UCCIIEI0BATEIbCKOMN paboThI:  COJEpKaTh KpaTKUM aHaIn3-000CHOBAaHUE
MPEUMYIIECTB TOM TOYKHU 3PEHHUS [0 PACCMAaTPUBAEMOMY BOMPOCY, C KOTOpoil Bbl
COJIUJIAPHBI.

Crpykrypa pedepara.

1. Hauunaercst pedepar ¢ mumynvrnoco aucma.

2. 3a TUTYIBHBIM JUCTOM cieayet Oznasnenue. OTIaBICHUE - 3TO TJIaH
pedepara, B KOTOpOM KaKJIOMY pa3Jiesly J0JKEH COOTBETCTBOBAThH HOMEP
CTpaHUIIbl, HA KOTOPOX OH HAXOJUTCS.

3. Texcm pedepara. OH qenUTCS HA TPU YaCTU: 86e0eHUe, OCHOBHAS 4aCmb U
3axnoyeHue.

a) Bseoenue - paznen pedepara, NOCBAIICHHBINA TOCTAHOBKE MPOOJIEMBI,
KOTOpasi OyJIeT paccMaTpUBaTHCS 1 0OOCHOBAHUIO BHIOOPA TEMBI.

0) OcnogHas uacmyp - 3TO 3B€HO PabOTHI, B KOTOPOM IOCJIEI0BATEIHHO
packpsIiBaeTcsi BbIOpanHas TeMa. OCHOBHAs YaCTh MOXKET OBITh MPECTaBICHA KaK
[EJIbHBIM TEKCTOM, TaK M pa3jieJicHa Ha riaBbl. [Ipu He0OXOAMMOCTH TEKCT
pedepaTa MOXKET JOMOMHATHCS WLTIOCTPALUSIMU, Ta0IUIIaMu, TpaduKkaMu, HO UMU
HE CIeayeT "Meperpyxarb" TEKCT.

B) 3akntoueHue - TaHHBIN paznen pedepara J0KeH ObITh MIPEACTABICH B BUJIE
BBIBOJIOB, KOTOPBIE TOTOBSATCSI HA OCHOBE MOJATOTOBICHHOTO TeKCTa. BHIBOIBI
JIOJKHBI OBITh KPAaTKUMU U Y€TKUMU. Takke B 3aKIF0UYEHUE MOKHO 0003HAYUTh
po0IeMbl, KOTOpPbIE "BBICBETHIIUCH' B X0J1e paOOThI HaJl pedepaToM, HO HE ObUTH
PacKphITHI B padoTe.

4. Cnucox ucmounukog u iumepamypsi. B TaHHOM CIIUCKE Ha3bIBAIOTCA Kak
T€ UCTOYHUKH, HA KOTOPHIC CCHIIIAETCS CTYAEHTHI MPHU MOJATOTOBKE pedepara, Tak
Y BCE MHbBIC, U3YUYCHHBIC UM B CBSI3U C €T0 MOJATrOTOBKOU. B paboTe J0IKHO OBITH
UCITOJIb30BAHO HE MEHEE 5 Pa3HbIX NCTOYHUKOB, U3 HUX XOTS OBl OJIUH — Ha
WHOCTPAHHOM $3bIKe (QHTIHICKOM WiH (ppaHiry3ckom). PaboTa, BeITTOTHEHHAS C
MCIIOJIb30BaHUEM MaTepHalia, COAEpKallerocs B OJJTHOM HayYHOM UCTOYHUKE,
SBJISIETCSI SIBHBIM TUTaruaTom u He npuHuMaercsa. Odopmnenune Crivcka
WMCTOYHUKOB U JINTEPATYPHI IOJDKHO COOTBETCTBOBATH TPEOOBAHHSIM
oubnuorpaduuecKnx CTaHIaAPTOB.

O0beM U TexHHYeCKHEe TPeOOBaHUSA, NIPeIbIBJAsieMble K BbITIOJIHEHUIO

pedepara.
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O6beM paboTHI HOTKEH OBITh, KaK MPaBUIIO, HE MeHee 12 u He Oonee
20 ctpanuil. PaboTa nomkHa BRIMOIHATHCS YEPe3 OJIMHAPHBIN UHTEepBaI 12
mpudTOoM, pa3Mephl OCTaBISIEMBIX MOJIEH: JIeBoe - 25 MM, TipaBoe - 15 MM, HUKHEe
- 20 MM, BepxHee - 20 mM. CTpaHHIIbI JOKHBI OBITH MPOHYMEPOBAHBI.

Paccrosinue Mexy Ha3BaHUEM 4acTu pedepara Wi TJaBbl U MOCIEAYIOMUM
TEKCTOM JIOJKHO OBITh paBHO TpeM uHTepBaniaMm. dpasbl, HAUUHAIOIIHECS C
"KpacHOR" CTPOKH, eYaTarOTCs ¢ a03aIHBIM OTCTYIIOM OT Hayaljla CTPOKH, PAaBHBIM
1 cm.

[Ipu uuTHpOBaHUK HEOOXOIUMO COOIOATh CIAESAYIONINE MPaBUIIa;

TEKCT IUTATHI 3aKJIFOYACTCS B KaBBIYKU U IPUBOAUTCS 0€3 M3MEHEHUH, 06e3
MIPOU3BOJIBHOTO COKPAIECHUS IUTUPYEMOTo (pparmeHTa (MpOIyCK CIIOB,
NpeJIOKEHUH Ui a03a1eB IOMYCKaeTCsl, €CIIM HE BIICYET UCKAKEHUS BCETO
dbparmenTa, 1 0003HaYaETCS MHOTOTOYHEM, KOTOPOE CTABUTCSI HA MECTE
MPOITyCKa) U 6€3 UCKAKEHUS CMBICIIA;

KaXKJ1asl IMTaTa J0JHKHA COMTPOBOKIATHCS CCHUIKOM HA UCTOYHUK,
oubnuorpaduyeckoe onrucaHnue KOTOPOTro JIOKHO MIPUBOJIUTHCS B COOTBETCTBUH C
TpeboBaHusIMU OUOTHMOTpadUIECKUX CTAaHAAPTOB.

OuenuBas pedepar, npenogaBaresib 00pamaeTr BHUMaHUE HA:

- COOTBETCTBHUE COJIEpKaHUSI BLIOPAHHOM TEME;

- OTCYTCTBHE B TEKCTE OTCTYIUJICHUIN OT TEMBI;

- COOIIOZICHNE CTPYKTYPHI pabOThI, YETKa JIM OHA U 0OOCHOBAHHA;

- ymMmeHue paboTaTh C HAYYHOU JIUTEPaTypPOH - BBIWICHITH POOIeMy U3
KOHTEKCTa,

- YMEHUE JIOTUIECKH MBICIIUTD;

- KyJIbTypy TUCBMECHHON PEUH;

- ymeHue 0pOpMIIATh HAYYIHBIN TEKCT (TIPaBUILHOE PUMEHECHHE U

oopMIIEHUE CCBIIOK, COCTAaBJICHHE OnOIHorpadun);

- YMEHHUE TIPaBUIILHO MOHSATH MO3UIIUI0 AaBTOPOB, PAOOTHI KOTOPHIX

HCITIOJIB30BAJIMCH MPU HaNMCcaHuu pedepara;

- CIOCOOHOCTH BEPHO, 0€3 UCKAKEHUS TIEpeIaTh UCIIOIb3yEeMbIi aBTOPCKUIMA
MaTtepuan,

- coOuroieHrne ooObema paboThI;

- aKKypaTHOCTb Y MIPaBUIILHOCTH O(DOPMIICHHUSI, & TAKIKE TEXHUIECKOTO

BBITIOJTHEHUS PA0OTHI.

Pedepar nomxeH ObITh CAaH 71 TPOBEPKHU B YCTAHOBIICHHBIN CPOK.
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Oopa3zey opopmaenus mumynoHo2o 1ucma 01a peghpepama:

BITIOY BO «I'ps30BeLKMi TOJIUTEXHUUECKUN TEXHUKYM

Pedepar mo grucuuniae « XumMus»
Ha memy.: «Ponb memannoe 6 cospemenrou mexnuke

Brimosawnt:
rpymnmna
IIposepuna: Kykymknua H.M.

201 .

5. lloozomoexka ungopmayuonnozo coodbujeHua — 310 BUJ BHEAYIUTOPHOU
CaMOCTOSITENIbHOM pPa0OTHl MO MOATOTOBKE HEOONBIIOTO MO O0BEMY YCTHOTO
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COOOTIICHMS 1T 03BYYMBAHUS Ha CEMUHAPE, MPAKTHIeCKOM 3aHsaTun. Coobmaemast
uHpOpMaIlMsl HOCHUT XapakTep YTOYHCHHUS WM 000OIIeHUs, HEeCET HOBH3HY,
OTpa’kaeT COBPEMEHHBIN B3TJISI 110 ONpeIeIEHHBIM pobieMam.

Coo0mieHne oTIMYaeTcsl OT JOKIaJ0B U pedepaToB HE TOIBKO O0BEMOM
uHPOpPMAITH, HO U €€ XapaKTepOM — COOOIICHHS JOTOJHSIIOT U3ydaeMblil BOITPOC
(bakTHUYeCKUMU WM CTaTUCTHYEeCKUMHU Marepuaiamu. Odopmiisercs 3agaHue
MUCPMEHHO, OHO MOJKET BKJIIOYATh D3JIEMEHTHl HATSTHOCTH (WILTIOCTPAIINH,
JIEMOHCTPALIHIO).

PernamenT BpeMeHN Ha 03ByYHBaHUE COOOIICHHS — JIO 5 MUH.

3arpaThl BpEMEHU Ha TIOJTOTOBKY COOOIICHHS 3aBUCAT OT TPYIHOCTH cOOpa
uH(pOpMAIH, CIOKHOCTH MaTepHayia Mo TeMe, WHIUBHIYAIbHBIX O0COOCHHOCTEH
CTyJIEHTa W OIpPEACIAIOTCA mpenoaaBaTeneM. OpHEHTHPOBOYHOE BpeMs Ha
MOATOTOBKY WH()OPMAITMOHHOTO COOOIIEHUST — 14, MakCHMajabHOE KOJIMYECTBO
0ayioB — 2.

JloToTHUTENbHBIC 3a/laHusl TAaKOTO poja MOTYT IUIAHUPOBATHCS 3apaHee U
BHOCHUTBCS B KapTy CaMOCTOATENbHON paOOThl B HaYase U3y4yeHUs TUCIUTIINHBI.

Ponv npenooasamens:

* OTPENEIUTh TEMY U 1IEIb COOOIICHHUS;

* OTPENEIUTH MECTO U CPOKH MOJTOTOBKH COOOIIICHNUS;

* 0OKa3aTh KOHCYJIbTaTUBHYIO MIOMOIIb npu dbopmupoBaHUU
CTPYKTYPbI COOOIIIECHHUS;
* PEKOMEH0BATh 0a30By10 u JOTIOJTHUTENIbHYIO JUTEpaTypy

110 TEME COOOIIICHHS;
* OLICHUTH COOOIIIEHUE B KOHTEKCTE 3aHATHUS.
Ponv cmyoenma:
* coOpaTh U U3YUUTH JIUTEPATYPY MO TEME;
* COCTaBUTH TUTAH WU TPpaQUUECKyI0 CTPYKTYpPY COOOIICHUS;
* BBIICJIUTh OCHOBHBIC MTOHSTHUS;
* BBECTH B TEKCT JIOTIOJTHUTEIBHBIC TAHHBIC, XapaKTEPHUIYIOITUE OOBEKT
U3YUYCHHUS;
* 0OpPMHUTH TEKCT MUCHbMEHHO;
* cIaTh HAa KOHTPOJb MPEMNOJaBaTEN0 U 03BYYUTh B yCTAHOBIICHHBIN
CPOK.
Kpumepuu oyenxu:
* AKTYaJIbHOCTh TEMBI;
* COOTBETCTBUE COCPKAHUS TEME;
* TIyOMHA MPOpadOTKU MaTepHuana;
* TPAaMOTHOCTb H MTOJIHOTA UCIIOJIb30BaHUS UCTOUYHUKOB,;
* HATMYHUE SJIEMEHTOB HaTJISTHOCTH.

6. Cocmaenenue ceo0noul (0000w aOWell) MadaIULbL N0 Meme — STO BUJI
CaMOCTOATENLHOM PabOThI CTYJIEHTA M0 CUCTEMATU3AINKN 00BEMHON HH(DOpMAITUH,
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KoTopass cBoguTcs (oOoOmaercs) B paMku Tabmuibel  (MpuiioxeHue 6).
dopMUpOBaHUE CTPYKTYphl TaOJUIBI OTpa)XaeT CKIOHHOCTh CTYJEHTa K
CUCTEMATHU3AllMM MaTepualia M pa3BUBAET €ro yMEHUsl MO CTPYKTYPHUPOBAHUIO
uHdopmaruu. KpaTkocTs n3noxxeHus: ”HGOpMaIMKU XapakTepu3yeT CIOCOOHOCTh K
e cBepThiBaHUIO. B pamkax TaOnMIbl HArJSIAHO OTOOpaKAarOTCS KakK pasielibl
OIHOM Tembl (OJIHOIUIAHOBBIA MaTrepuan), TaK U pas3felibl pa3HbIX TeM
(MHOTOTUTAaHOBBIM MaTepuan). Takue TaOnuIbl CO3JAl0TCI Kak IIOMOIIb B
U3y4eHUU OONbIIOro oObema HH(popmalnmu, *kenas NpuaaTb €My ONTHUMAIBHYIO
dbopMy A 3aIOMUHAHUA. 3aJjaHHE Yallle BCETO HOCUT 00sI3aTENbHBIN XapakTep, a
€ro KayecTBO OLEHMBAETCS [0 KayecTBY 3HAHUW B IMPOLECCEe KOHTPOJIS.
OdopmitsieTcst TUCBMEHHO.
3aTpaTbl BPEMEHM Ha COCTAaBJIEHHE CBOJHON TAaOIUIBI 3aBUCAT OT 00BEMA
uH(pOpMaIMK,  CIOXKHOCTH €€  CTPYKTYpUpPOBaHHA U  OINpeaessercs
npenoaasaresneM. OpUEHTUPOBOYHOE BpEMsI HA MOATOTOBKY — 1 4, MakCUMaJbHOE
KOJIM4eCcTBO 0asuioB — 1.
3ajaHusl 1O COCTaBJICHUIO CBOJHOM TaOMMIBl IUIAHUPYIOTCS 4Yalle B
KOHTEKCTE 00513aTeIbHOI0 3aJJaHusl 110 IOJArOTOBKE K TEOPETUUECKOMY 3aHSATHIO.
Pone npenooasamens:
* OIPEJCIUTh TEMY U LIEJIb;
* OCYILIECTBUTH KOHTPOJIb IPABUIIBHOCTH UCIIOJIHEHUS, OLIEHUTh paboTy.
Ponv cmyoenma:
* U3yYUTh UHPOPMALIUIO 1O TEME;
* BEIOpATh ONTUMAIBHYIO (POpMY TaOJIULIBI;
* uH(QOpPMAIMIO TPEICTaBUThL B CXATOM BHJIE M 3alOJHUTH €10
OCHOBHBIE Tpa(bl TaOJIULIBI;
* IOJIB3YSICh ~ FOTOBOM  Tabnuieil, dSPPEeKTUBHO  MOATOTOBHUTHCS
K KOHTPOJIIO 110 33/IaHHOM TEME.
Kpumepuu oyenxu:
* COOTBETCTBHUE COJEPIKAHMS TEME;
* JIOTUYHOCTh CTPYKTYPHI TaOIHUIIHI;
* IpaBUJIBHBIN OTOOP MHGMOPMAIINH;
e Hauuue  o0oOmarmero  (CUCTEMATU3UPYIOIIETO,  CTPYKTYpH-
PYIOILEro, CPAaBHUTEIBHOI0) XapaKTepa U3JI0KeHUs HH(POpMaluy;
* COOTBETCTBHUE 0POPMIICHUS TPEOOBAHUSIM;
* paboTa cl1aHa B CpOK.
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7. PEIIIEHUE PACYETHBIX 34/TAY9

Annomauyus

OpHoit U3 337124 MpenoaaBaTes sIBISICTCS IPUBUTHE O0YUYaIOIIUMCS YMEHHUSI
CaMOCTOATENLHO MOIMOIHATH CBOM 3HAHUS, OPUEHTUPOBATHCS B OTPOMHOM TOTOKE
Hay4YHOU uHGOpPMAIH, YMETh OTIEPUPOBATH €IO.

Haunbonee HarmsgHo yMeHHEe oOydarommxcs OOOOIIMTh H3YYEHHBIH HMH
MaTepuall ¥ MPUMEHUTh €ro Ha MPaKTUKE MPOBEpseTCs MpH pelieHuH 3aaad. Kak
MOKa3bIBaeT MPAKTHKA, JAJICKO HE Bce oOydarommuecss OJMHAKOBO CBOOOJIHO
pemarmT 3a7ayd MO pPa3HbIM TEOPETHUYECKHM paszjenaM Kypca Xumuu. Ecnm
MIPOCTEUIITNE PACUETHI IO YPAaBHCHHSIM PEAKITUH OHU €III¢ BHIMOIHSIOT, TO 33/1a4H C
ra3000pa3HBIMA TIPOAYKTAMU WM C W30BITKOM OJHOTO W3 BEIIECTB BBI3BIBAIOT
3arpynHenus. HauOonbiune 3aTpyaHeHHss OOydYaroIIMecs WCHBITBIBAIOT IPHU
peIIeHUH 3a7a4 CICAYIOIIMX THIIOB: a) HAXOXXICHHWE MOJICKYJIAPHON (OpMYIIBI
COeIMHEHHUsA, ©O) BBIUUCICHUS C HCHOJb30BaHHMEM MaccoBor gomm (%)
PaCTBOPEHHOIO BEIIECTBA; B) BHIYUCIEHUSI MaccOoBOM 10 (%) BBIXOJa MPOIYKTa
110 OTHOIIICHHIO K TEOPETUUYECKOMY; T') HaX0KJICHHUE MaCcChl KOMITOHEHTa CMECH.

Ilenr  nmaHHOW MeETOMWYECKOM pa3pabOTKU — MOKa3aTh OOyYaronuuMmcs
CIIOCOOBI pEIICHUs OCHOBHBIX THUIIOB PACUETHBIX 3a7a4 110 XMMUHU, HCIOJIb30BaHHUE
AITOPUTMHUYECKUX JEHCTBUMN SISl CAMOCTOSITEIILHOTO PEIIeHUs 3a/1ay.

Hacrosimme  Metoguveckue pEeKOMEHIAMM  MOTYT  OBITh  IOJIE3HBI
OOy4YaroIIMMCsl KaK MPU W3YYEHUU TEOPETUUYECKHUX Pa3/IeJIOB AUCIUIUIMHBI, TaK U
JUJISl CAMOCTOSITENTbHOM PaboTHI.

loscuumenvuas 3anucka

OgauM W3 TPHEMOB OOYYEHHS, MOCPEICTBOM KOTOPOTO 00ECIIeunBaCTCS
OoJiee TIIyOOKOE W TOJIHOE€ YCBOCHHME YYEOHOTO Marepualia Mo XUMUH, SBISETCS
pelIeHre 3aaad.

[Ipy w3ydeHWUW AUCIUIUIMHBI Ba)XKHO, 4YTOOBI 3HAHWE TEOPETHYECKOTO
MaTepuaja COYeTalloCh C PEIICHUEM Pa3IMYHBIX 3ajad, TaK KaKk M3y4eHHEe OCHOB
XUMUU CBS3aHO C  TOHMMAaHWEM KOJMYECTBEHHOM CTOPOHBI XWMHUYECKHX
IPOLIECCOB.

JIJist ycremHoro pemnieHus: oOy4aronuMUCs PacdeTHBIX 3a/lad M0 XUMHH
HEO0OXOIMMO HE TOJIEKO (POPMUPOBAHHUE Y HUX CUCTEMbI XUMUYCCKUX 3HAHUMN, HO U
CUCTEMBI 3HAHWM O (PU3WYECKUX BEIMYMHAX W WX EIUHUIAX, UCIOJIB3yeMbIX B
KypCce XUMHH.

20



Pemenne pacueTHbIX 3a/ad aKTUBU3UPYET MO3HABATENIbHYIO JEATEIbHOCTD
oOy4aronuxcs, TpeOyeT MPUMEHEHUs 3HAHUW, CIYKUT 3aKPEIUICHUIO B MaMSITH
XUMUYECKUX 3aKOHOB, TEOPUNA M BXKHEUILUX IMOHATUH, CIIOCOOCTBYET Pa3BUTHUIO
CIIOCOOHOCTEM M CaMOCTOATENbHOCTH. PerieHuwe 3amay pacmupsieT Kpyrosop
0Oy4Jaronuxcs, MO3BOJISIET YCTAHOBUTh CBA3b XMMHUU C APYTMMH JUCIHUIUIMHAMM,
ocobeHHO ¢ ¢u3ukod u MaremaTukoil. C MOMONIIBIO 3a/lady pa3BUBACTCS
JIOTUYECKOE MbIIUIeHHEe oOyuwaromuxcs. To, kak oOyuwaromiudecs yMeloT peliaTh
3aJja4uM, TOKA3bIBAET Ha CKOJIBKO TNIyOOKO YCBOEH MMM Y4eOHBIM MaTepual, Kak
Pa3BUTO y HUX XUMHUYECKOE MBILIUICHHE.

[Ipu pemreHnu 3a1ay CTaBATCA CIASAYIOIINE LETU U 3aa4Hu:

Henu —
® KOHKPETHU3UPOBATH XMMHUUYECKHUE 3HAHUS IO OCHOBHBIM pa3jieiiaMm
JTHACIUATIINHEL,
® pa3BUBaTh HABBIKM CAMOCTOSITENILHON PaOOTHI;
® pa3BUBaTh YMEHUE JIOTUUYECKU MBICTUTD, BBITIOIHATh PACUETHI;
e pa3BuBaTh yUeOHO-KOMMYHHUKATHUBHBIE YMEHUS.

3aoauu —

® COBEPILICHCTBOBAHHWE 3HAHUM O TUIIAX PACUETHBIX 3a7a4 M AJITOPUTMAX UX
pelieHus;

® pEIICHUE PACUETHBIX 33]1a4 MOBBIIIEHHOUN CIIOKHOCTH;

e (popmupoBaHUE HABBIKOB UCCIIEA0BATEIBCKOM NS TEILHOCTH.

PacueTHbie 3aJa4 HaJJ0 paCCMATPUBATh KaK MCTO YUCHHUA B KaK MCTO

OOy4eHHS MPUMEHEHHUIO TEOPETUIECKUX 3HAHUN 00yJaronuXcsl.

Jluoakmuueckue uenu ucnoab306aHUA pacienmHblX 3a0ay B TI03HABATEILHOU
JEATEIIBHOCTH 00yJarOUIUXCsl MOTYT ObITh Pa3IMYHBIMHU:

a) MpY U3YYEHUU HOBOTO MaTepuana;

0) Mpu 3aKperICHUH U COBEPIIICHCTBOBAHUM 3HAHUM 00ydaronuxcs (yMmeHue
OCYUIECTBJISThH MOCIE0BATENbHBIE JOTUYECKUE OTIEPALINH );

B) B IIPOIIECCE KOHTPOJISA 32 YCBOGHHUEM O0YyJaronuMuUcs y4eOHOTO MaTepuaa,

T) [JIg IOMAIIHETO 3a/IaHusl.
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Baxxno, 9T00BI 00yJaronuecs He TOJbKO HAyYHIIMCh PEeIIaTh 3aa4d 10
o0pasily, HO U CaMOCTOSITEJIbHO MOTJIM pa00TaTh HaJl TEKCTOM 3a/1auH,
AHAJIM3UPOBATH YCIOBHUS U BO3MOXKHBIC ITYTH €€ PELICHUS.

Knaccugurkayua pacuemnuwvix 3a0au no Xxumuu.
PacuetHbie 3a1a41 O XUMUH JCIISITCS HA HECKOJIBKO THUIIOB:

. BolruncieHus no XuMu4ecKuM popmysiam.

BrIunciieHre OTHOCUTENbHOW MOJIEKYJISIPHOM MacChl BEIIECTBA.
Boruncnenne maccoBoit qonu (%) anementa o ¢popmysie.
BrIuncnenne Macchl ONpeeIEHHOIO KOJIMYECTBa BEILECTBA.
Brruucnenue oobema rasa (H.y.).

BrlunciieHre OTHOCUTENbHOM IITIOTHOCTH Ta30B.

Brluncnenne Maccel 3JIEeMEHTa IO U3BECTHOM Macce BEIECTBA.

SonkowdpE

Il.  3agaum Ha pacTBOpBI.
1. Brruucienure MaccoBOM J0JiU pacTBOpeHHOro BeriecTBa (%).
2. Bpruncnenue Macchl paCTBOPEHHOTO BEIIECTBA IO U3BECTHOM
MacCOBOH JI0JI€ B pacTBOpE.

I11. Pemenue 3a1a4 Mo XMMHYECKUM YPABHEHUSIM.

1. BrrunciaeHue Macchl BellecTBa WIM 00beMa ra3a [0 U3BECTHOM Macce,
KOJIMYECTBY BEIIECTBA, BCTYMAIOIIETO B PEAKIINIO MU MOJYyYEHHOTO B
pe3yibTaTe peakiuu.

2. Bwruucnenue macc, o0bemMa IpoyKTOB PEaKIMH MO U3BECTHOM Macce
pacTBopa ¢ MaccoBoii j1osel (%) BCTyNaronero B peakiiuio BelecTBa.
Brruncnenre 00beMHBIX OTHOIIIEHUH Ta30B.

Beraucienne mo TepMOXUMUYCCKAM YPABHEHUSIM.

5. BwruuciaeHus o ypaBHEHUSM PEAKIIUMA, €CIIM OJTHO M3 PEarupyroIInx
BEIIECTB JaHO B U30BITKE.

6. Brruucienue MmaccoBoi (00BEMHOM) 10K BbhIXoAa npoaykTa (%) ot
TEOPETHYECKH BO3MOXKHOTO.

7. Bpruucnenue maccel (00beMa) MPOIYKTa PEAKIIUU TTO U3BECTHOMY
HCXOJTHOMY BEIIIECTBY, COJIEPKAIIEMY OPEICTICHHYI0 MACCOBYIO
nomto npumecu (%).

B W

IV. 3agaum Ha BeiBeaeHue popmyJibl BelecTsa.
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1. BeiBeneHue MOJEKYISIpHON (POpPMYJIbI BELIECTBA HA OCHOBAHUU €T0
IUIOTHOCTH TI0 BOJOPOAY MJIM IO BO31YyXY U MacCOBOM 10U
DIIEMEHTOB.

2. BoiBeneHue Gpopmysibl BellecTBa HA OCHOBAHUU €TI0 OTHOCUTEIbHON
IUIOTHOCTHU IO BOAOPOIY WJIM 110 BO3AYXY, a TAKXKE IO Macce, 00beMy
WM KOJINYECTBY BELIECTBA IIPOIYKTOB €r0 CrOPaHUSI.

V. KoMOuMHMpOBaHHBbIE 3a1a4H.
VI. 3anaum Ha KHHeTHYeCKHE 3AKOHOMEPHOCTH.
Memoowt pewtenus 3a0au.

PacueTHble 33241 110 XUMHUH PEIIAIOT HECKOIBKUMHU MEM00AMU.
a) MPONopIKiA; 6) TOTOBBIX (GOPMYIT; B) alNTreOpandECKUM.

Memoo mnponopuyuit BBITEKa€T W3 TOrO, UYTO CYIIECTBYET MPSIMO
IIPOTIOPITUOHANIEHAS 3aBUCUMOCTh MEXTy KOJMYECTBOM DJIEMEHTAa B COSIMHCHUU U
BCEll Maccoil BEIECTBa, a TAaK)KE MEXKIY KOJWYSCTBOM BEIIECTB, MPUHUMAIOIIIX
y4acTUE B pEaKIMU WK 00pa3yIoNIuXcs B pe3yIbTaTe ee.

[Tpomopiinst coCTaBiIIeTCS HA OCHOBAHUM YCJIOBHS 3aJa4d M TCOPETHUCCKU
BBIYMCJICHHBIX BenunH. OHa JIOJDKHA OTpa)kaTh HE MPOCTO HAOOp OTHOIICHUM
qKCell, a 00BSICHATD X0 PaCCyKICHUI 10 (GopMyJie HIIH YPaBHEHUIO.

[Tpu perreHny 3aa4 ¢ TOMOIIBIO TPOTIOPIIMK HEOOXOIUMO:

1) yCTaHOBHUTH 3aBUCUMOCTb MEXTy KOJUYCCTBAMH BEIIECTB,;

2) COCTaBHTD ITPOIOPIIHIO;

3) peumTh IPOTMOPIHUIO.

Memoo comoewbix ¢hopmyn NIPUMEHSIOT NPU PEIICHUU 3a]1a4 C
HCIIOJIb30BaHUEM IOHIATHH «MaccoBas JI0JI», «MOJISIPHAS Macca, «MOJISIPHBIN
00bEeM», KOTHOCUTENIbHAS TJIOTHOCTH Ta30BY.

Ancebpauueckuit  memod  WUCIOJIB3YIOT B Te€X clydasdx, Korjaa
apumMeTnyeckoe peleHne XMMUYECKOW 3amadym Ooliee Tpymoemko. Hampumep,
3aJlayd Ha: a) CMEIIMBAaHUE HECKOJIbKUX PAcCTBOPOB; 0) KOCBEHHOE OMpeJeTIeHUE
COJEpKaHusl JBYX BEIIECTB B CMECH IO Macce Ocajka WM Mo o0beMy rasa,
MOJyYEHHOTO B pe3yJbTaTe PEakliu; B) KOCBEHHOE OMPEICIICHUE COICpIKaHUS
JIBYX ra3000pa3HbIX BEIIECTB B CMECHU IO Macce UX 0011ero oobema u Jp.

CymHocTh anredpanyeckoro crnocoda pemeHus 3aiad 3akiIo4aeTcs B TOM,
YTO COJIep’KaHue OJJHOTO KOMIIOHEHTa cMecH 00o3HauaeTcsi OykBoi — X.

BTopoii KOMIOHEHT CMECH BBIPAXKAKOT PA3HULIEM MEXKIAY YHUCIOBBIM 3HAYECHUEM
CMECH U HEU3BECTHOTO.
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[Ipun pemieHnu 3aga4 Ha CMEUIMBAHUE PACTBOPOB, HAWMJICHHbBIE 3HAYEHHUS
MOJICTABIISIIOTCS B (OpPMYJy MAcCOBOW JIOJIM PACTBOPEHHOTO BELIECTBA U
ONPENIEIAIOTCA HEN3BECTHBIE BETUYUHBI.

[Ipu pacderax Mo XMMHUYECKMM YpaBHEHUSM M (opMmysaM ONpPeNestoTCs
Macchl WIM O0BEMBbI MPOAYKTOB peakiuu. [lo 3TUM HaHHBIM COCTaBISIETCS
anredpanyeckoe ypaBHEHHE C OJJHUM HEM3BECTHBIM. Pernas ypaBHEHUs, cHaudala
ONPENEIAI0T OJNH U3 KOMIIOHEHTOB CMECH, a IIOTOM U JPYTOM.

Obwue npasuna peweHusi paciemuvlx 3a0ad no XuMuu.

1. 3anuck ycnoBus 3a/1ayu.
2. U3yuenue ycrioBus 3a/1auu.

Nzyuast ycnoBue 3agauu, HEOOXOAUMO BBISICHUTH, YTO JIAHO W YTO HYXKHO
Haiitu. OTBeuas Ha Bompoc «YTo naHo?», oOpamjaeTcs BHUMAaHUE HA TO, O KaKUX
BEIIECTBaX HMJAET peYb B YCIOBUHU 3aJauyd. Ecay B yCIOBHM 33aa4yd UAET PeYb O
XUMHUUYECKUX Tpolieccax, HEOOXOAMMO WX BBIACHUTH, a 3aTEM yKa3aThb €IUHUIIGI
u3MepeHus. B ciaydae, korjia € TMHUIBI U3MEPEHUS HAXOSTCSl B pa3HbIX CUCTEMAX,
WX CJIEAYeT MPUBECTU B OJHY CUCTEMY €AUHHUIL.

3. CocraBieHue 1iaHa u BEIOOP METOJIa PEIICHHUS.

CrenyrolliuM 3TanoM B PELICHUM 33Ja4M SIBIISIETCSl COCTABJIECHUE IJIaHa €e
pemerusi. Heo0XouMo BBISICHUTH, KaK HY)KHO peliaTh 3a7ady: M0 XUMHUYECKOU
dbopmyIie UM 1Mo ypaBHEHHUIO peakiuu. Eciiv B yCIOBUM 3a/1aud YKa3bIBAETCS THI
XAMUYECKOM peaklMy, a TakKKe BCTPEUAIOTCS TAaKUE CJI0BAa KaK «IIpH
B3aUMOJICHCTBUU» WU «O0Opa3yeTcsi», TO pacyeThl BEAYT IO XUMHUYECKOMY
ypaBHeHHU0. Dopmyily BELIECTBA WM YPAaBHEHHE PEAKIHMHM 3alHChIBAIOT Ha
OCHOBAHUWM YCJIOBHS 33/1a4M U MTPOBOJAT PACUETHI OJTHUM U3 METOJIOB.

4. CokpallleHHas 3aIUCh YCJIOBUS 3a/1a4H.

CoxpallleHHOE YCJIOBHE 3a/1aud 3allMChIBACTCS HA JIEBOM YaCTH CTPAHHUIIBI
TETPaay W OTACISCTCS MPSMOW JIMHUEH cIipaBa W CHU3Y OT OCHOBHOTO PEIICHUS
3aa4H.

B coxkpartmieHHo# 3anucH yCIIoBUS 3aa9d IPHICPKABAIOTCS CIICTYIONTIX
0003HaYEHUIL:

A, — OTHOCUTEILHASL aTOMHAS MacCCa;

M, — oTHOCHTEIbHAS MOJICKYJIIPHAs Macca;

M — MoJsipHas Macca;

M — Macca BELECTBa;

V — KOJIMYECTBO BEILECTBA, MOJIb;

24



@ - MaccoBas J0JIs;
¢ - oObeMHas 10,

V — 00b€eM ra3oB, )KUIKOCTEH, JI;

V1, — MOJISIpHBIH 00BEM, JI/MOJIb;

p - INIOTHOCTh, T/MJ, T/1I;

D — oTHOCHTEIbHAS TIIIOTHOCTD T'a30B;

Q — TemoBoit A3hdHeKT XuMIUUecKor peakiuu, K/x;
9 - CKOPOCTbh XUMHUYECKOHN PEaKIuu, MOJIb/(J1.C.)

5. OcCMBIC/ICHHE JOTHYECKOU IMOCJICAOBATCIIBHOCTHU PCHICHUS 3a1a19H.

B cnyuae, ecnu 3amada BKIIOYAET HECKOJIBKO JACHCTBUM, TO K KaXIOMYy M3
HUX 3aIlUCBIBAIOT BOIpoc. Berumcienus BeayT ¢ TouHocThio 10 0, 01; 0, 1 nim
OKPYTJISIOT PE3yJIbTaThl 10 IEBIX YUCeN (HEOOXOIUMO TOJIb30BaThCS MPaBHIIAMHU
NPUOJIMKEHHBIX PACUETOB).

6. BrImonHEHME pacueToB M MPOBEPKA PEIICHHUS.
7. 3ammch OTBETA U aHAIU3.

B koHme pemieHus 3amuChIBalOT MOJHBIA OTBET. YUTOOBI yOeauThbes,
MPaBUJIBHO JIM PEIIeHa 3a7ava, Hy)KHO CZelaTh MPOBEPKY — MPOBECTH OOpATHHIC
pacyeThbl, KOTOPHIE TTO3BOJIAT MOJYYUTh UCXOIHBIE JAHHBIE.

Pemenne 3amay - 0JHO W3 CPEACTB Pa3BUTHS MBIIUICHUS OOYYarOIIUXCS.
Bxurouenue 3a1a4 B U3JI0KEHUE y4eOHOro MaTepuasa Mmo3BoJIIeT MPernoiaBaTesto
OCYILECTBISITh KOHTPOJIb 32 €r0 YCBOEHHEM, a OOydarolUMCs - CaMOKOHTPOJIb,
YTO BOCTIIMUTHIBAET Y HUX CAMOCTOSITEIbHOCTb.

[IpaBubHOE MCIIOIB30BAHKE 3324 Ha pa3IMYHbIX dTarax rnpouecca
oOy4eHHsl, MO3BOJIAET Pa3HOOOPA3UTh METObI TPENOIaBAHMUS.

33}]3‘11/[ HAa KHHETHYCCKHE 3AKOHOMEPHOCTH.

B ocHOBe pellieHrs JaHHOTO TUIa 3aay JIexkKaT:
1) 3aK0OH IEUCTBYIOIIMX MacC;
2) npaBuinio Baut-T'odda;
3) KOHCTaHTa XUMHUYECKOTO PaBHOBECHSI.

1. Tlo 3akoHy Oeiicm@yrwuiux macc, CKOPOCTb TOMOT€HHOM XHMHUYECKOU
peakiuu  MpPONOPLUHMOHAIBHA  MPOU3BEICHHUI0  MOJSIPHBIX  KOHIIEHTpalui
pearupyromux BEIIECTB, BO3BEACHHBIX B CTENEHHM HX CTEXHOMETPUUYECKHUX
K02 PUIIHEHTOB:
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o =R[A]"[B]', rue o - ckopocTh xuMuUecKOU peakimu;  [Au[B]-
KOHIIEHTPAI[MH PEArHPYIONIUX BEIIECTB; R - KOHCTAHTA XUMHIECKOH PEAKIINN;
M, N — cTeXuoMeTpUYECKUE KOS DHUIMEHTHL.

2. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMU OT TEMIEPATYPHI BBIPAKAETCSI
0
CIIEIYIOIIMM IIPaBUJIOM: IPH MOBBILIEHUM TeMmIepaTypel Ha Kaxzasie 10°C
CKOPOCTh XMMUYECKOI peaKkuy yBeJInYnBaeTcs B 2-4 pasa:

LY

o, =0

AT
I€ o - CKOPOCTh PEaKLUK IIPU HAYaIbHOM TeMIIEpPaType;
o, - CKOPOCTh PEaKIMH PH KOHEUHOH TeMmepaType; t; — HauanbHas

TeMIiepaTypa; t, — KoHeuHas TeMIiepaTypa; y - TeMIepaTypHblid KO3 PUIIMEHT.
t, t
MHoxurens 7/% IIOKA3bIBAET, BO CKOJIBKO Pa3 yBEIUYUBAECTCS CKOPOCTh

PCaKIUU IIPpU ITOBBINICHUHU TCMIICPATYPhI HA JAHHYIO BCIINYHUHY.

3. IIpu ycTaHOBUBIIEMCSI XUMHUYECKOM PAaBHOBECUM OTHOIIICHUE TTPOU3BEICHUS
KOHIICHTPAIIMA KOHEYHBIX BEMIECTB K MPOU3BEACHHUIO KOHIEHTPALMH HCXOIHBIX
BEIIIECTB €CTh BEINYMHA ITIOCTOSHHAS:

nA+mB — pC+qD,

rae A u B — KoHUEeHTpaluu UCXoIHbIX BemecTB; C u D — KoHLeHTpauu

KOHEUHBIX BEIIECTB; N, M, P # ( — CTeXUOMETpUIECKUE KOIDDUITUEHTHI;

_ [cI'[D]

[AT'[B]"

riae K — KOHCTaHTa paBHOBECHS.
Beruuciienue 00beMHBIX OTHOIIEHUH ra30B.

Boeruucisisi 00beMHbBIE OTHOIICHHS Ta30B MO0 XUMUYECKUM YPaBHEHUSIM,
HY>KHO 3HaTh, YTO 00BEMBI Ta30B pEearupyronX 1 00pa30BaHHbIX BELIECTB
MPOMOPIIMOHAIIBHBI KOJIMYECTBAM 3TUX BEIIECTB:

Vi Vi
V, V,

KonuuectBo BemiecTB — 3T0 K03 (PUITUEHTHI, CTOSIIINE TIEPEe] HUMU B

YPaBHEHHUSX pEaKIUK.

Boruuciaure nmo TEPMOXUMHUYECCKHUM YPAaBHCHUAM.

IIpu pemenny 3aaa4 Ha pacyeThl IO TEPMOXUMHUYECKUM YPAaBHEHUSAM HYKHO
ONEPUPOBATH CIEAYIOIUMU TOHATHIMMU:
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Tennosoii 3¢ppexm peaxyuu — KOMMUECTBO DHEPTUH, BBIIACISIBIICHCS WU
MIOTJIOTHBIIICHCS TIPU XMMUYECKOU PEaKIuu;

Tepmoxumuueckue ypasuenuss — XAMUUECKHUE YPAaBHEHUS, B KOTOPBIX yKa3aH
TerioBol 3ddekT peakiu. B OCHOBE pacyeToB MO 3TUM YPaBHEHHUSAM JICKUT
3aKOH COXpPAaHECHUS SHEPruu (PHEpPrus HEe BO3ZHUKACT M HE HMCUe3aeT INMPU KaKHX-
100 TPEeBpaIllCeHUsIX, HO OJWH BHUJ €€ MEePEXOJUT B PKBUBAJICHTHOE KOJUYECTBO
npyroro Buaa. [Ipyu 3TOM KOJIMYECTBO SHEPTHH, BRIICISIONTHNECS IPU 00pa30BaHUU
JTAHHOTO BEIIECTBA, BCET/a PAaBHO KOJWYECTBY JHEPTHH, KOTOPOE HEOOXOIMMO
3aTPaTUTh JJIS PA3JIOKEHHS 3TOTO BEIIECTBA).

TemnoBoii >dekT peakunu 0003HAYAIOT B KOHIIE YPaBHEHHUS CO 3HAKOM
«+», €CIM SHEPTHs BBIICISACTCS WIM CO 3HAKOM «-»ECIH DHEPTHUs MOTJIOMACTCS.
Konn4ecTBO BBIACTMBIIEHCS WA TOMVIOTUBIICWCS JHEPrUM  YKa3bIBACT B
KWJIOJKOYJISIX Ha MOJIb (K/[/MOmBb).

[To TtemmoBoMy d3ddeKTy XUMHYECKHE  pPEaKIUH  IMOAPA3JCIAI0T  Ha
AK30TEPMHUYECKHE U YHIOTCPMHUUCCKHE.

UtoObl pemmTh 3ajad4y 10 TEPMOXHMHYECKOMY YpaBHEHUIO, HYKHO
3ammcaTh caMO ypaBHEHHUE, a 3aTeéM Ha OCHOBAHHWH JAHHBIX COCTABHUTH ITPOTIOPIIUIO
U PEIIUTH ee.

Bpiuuc/ieHue 110 ypAaBHEHUSIM PeaKIMid, €CJIU OJJHO 3 Pearupyroiunx BeluecTs
JIaHO B M30bLITKE.

[Ipu pemieHun Takux 3aaad HYKHO OINpPEIEIUTh, KaKO€ U3 BELIESCTB B3SITO B
n30bITKE. UTOOBI ONPEAe/INTh, KAaKOE BEIIECTBO HAXOIUTCA B U30BITKE, a 3HAUUT,
HE JIOJDKHO MCHOJIb30BAThCS ISl PEIICHUS 3aJaud, MacCy KaXKJIOro BEIECTBa,
JJAHHYIO B YCJIOBUHM 3aja4M, JIEJAT Ha MOJISIPHYIO MaccCy BeIlleCTBa MO YPaBHEHUIO
peakiuu. To yncio, KoTopoe OOJbIe U YKaXKET Ha BEIECTBO, B3SITOC B M30BITKE.
Boiuncienuss nmpojykra peakluuu BEAyT IO BEIIECTBY, KOTOPOE IOJHOCTHIO
popearupyer.

B cnyuae, ecniu ucxXojHbIe BEIIECTBA JAIOTCA B BHUAE PACTBOPOB, TO JJIis
pellIeHUs] TaKuX 3aJlad CHauyajia ONpeJesisioT MacCy BEIIECTBa B pacTBOPE MO UX
MacCOBOM JoJie. 3aTeM [JOKa3bIBAlOT, KAaKO€ M3 BEIIECTB JaHO B H30BITKE.
Brluncnenre npoaykTa peakiMu MPOBOMST MO BEIIECTBY, KOTOPOE MOJHOCTHIO
npopearupyer.

Boruncienue maccoBoii (00beMHOI1) 1014 BBIX01a MPOAYKTA (BY%) 0T
TeopPeTU4eCKN BO3MOKHOTO.

B ycnoBum Takux 3amad yka3plBalOT MacCy WM 00beM HCXOTHOTO BEIIEeCTBa
U TpoJayKTa peakuud. Ha OCHOBaHMM 3THX [aHHBIX BBIYUCISIOT MacCCOBYIO
(00BEMHYI0)I0JII0 BBIXOJAa MPOAYKTA PEAKLUU 110 OTHOIIEHUIO K TEOPETUYECKOMY.
OObryHO TOJ MaccoBoM (0ObemHOM) nmonert (%) BbIXOJAa MPOAYKTAa MOHUMAIOT
OTHOILIEHWE, BBIPAXEHHOE B NPOLEHTAX, MPAKTHUYECKH TMOIYYCHHOH MacChl
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MNpOAYKTa K MacCCC, KOTOpasAa AOJLKHA Obl1a OBl MMOJIYIUTBHCA COINIaCHO YPAaBHCHHUIO
peaknuu, T.C. paCdCTaM.

m(npaxm) . _ V(npaxm)

m(meopem) ' V(meopem)

CHayvaJia BBIUKCIIAIOT IO YPABHEHUIO PEAKIIUUA TEOPETUUECKUI BBIXO/T
MPOJYKTa PeaKuu. 3aTeM OIpPEACIIIIOT MacCOBYIO (00BEMHYIO) JTOJIO BBIXOAA
MPOJYKTA PEAKIIUU OT TEOPETHUECKOTO

Bbrunciaenue Mmacchbl (00beMa) MPOAYKTA PeaKIUU M0 U3BECTHOMY
HCXOTHOMY BelleCTBY, COepKalIeMy ONpe/eIeHHYI0 MACCOBYIO 10110
npumeceii (%).

OObIYHO B YCIIOBUM 3ajJayM yKasbiBaeTcsi MaccoBas noJisg (%) mpumecei
(WM WCXOAHOTO BEIIECTBA) B TPUPOJHOM MPOAYKTE M TPEOYETCS BBIYUCIIHTH
Maccy TOJIyJaronIuXxcsl BemecTB. MHOTAa, B YCIIOBHM 3a/1ayd yKa3bIBaeTCS Macca
MOJIYYAIOIIETOCS B PE3YJIbTaTe PEaKIHWHM MPOAYKTa, a TPeOyeTcs BBIUHUCIUTH
MacCOBYIO 70110 (B%) HCXOAHOTO BEleCTBa (MIJIM MpUMECEH ).

1. BbiBeneHue MOJEKyISIpHOW (OpMyJbl BEUIECTBA HA OCHOBAaHUHM €rO
IJIOTHOCTH 110 BOJOPOY WM BO3yXY U MAaCCOBOM JOJIA DJIEMEHTOB.

IIpn pemeHnn TaKuxX 3a4a4 OTHOCHUTENIBHYK) MOJIEKYJSIPHYIO Maccy
BEILIECTBA HAXOAT 110 U3BECTHOW INIOTHOCTH Ia3a.

Yucno aToMOB B MOJEKYJISPHOH (opMyJie BBIYUCISIOT HAa OCHOBaHHUU
MacCOBOM JIOJIM 3JIEMEHTOB. 3aTEM OIPEAEIISAIOT OTHOCUTEIBHYIO MOJIEKYIISPHYIO
Maccy BELIECTBA U 3alKMChIBAIOT €ro (opMyIly.

2. BeiBenenue (opmysibl BEHIECTBA Ha OCHOBAHMM €0 OTHOCUTEIBHOU
IUIOTHOCTU IO BOJOPOAY WM IO BO3AYyXYy, a TakXke II0 Macce, 00beMy WM
KOJIMYECTBY BEILIECTBA ITPOAYKTOB Er0 CTOPAHUSL.

B ycnoBum 3THX 3amay yKas3bIBACTCS Macca CKUTaeMOIo BEIECTBA, €ro
IJIOTHOCTH MO BOAOPOJlY WJIM MO BO3AYXY M HNPOAYKTHI CrOpaHus (Macca, 00beM,
KOJIMYECTBO BeulecTBa). [Ipu pelieHun 3anad  BBIYHUCIAIOT OTHOCUTEIBHYIO
MOJIEKYJISIDHYIO Maccy BemectBa (mo mioTHoctd). Ilo mpoaykraM cropaHus
ONPENENIAOT MAacCy OJJEMEHTOB, BXOIAIIMX B COCTAB BEILIECTBA: BOJOPOX U
yriepon. Ecim cymMma macc 3J€MEHTOB paBHa Macce BEIIECTBA, TO B COCTAaBe
OTCYTCTBYET TPETHM 3JIeMEHT. EciM cyMMa Macc 3J€MEHTOB MEHBLIIE MAacChl
BEILIECTBA, TO B €r0 COCTAB BXOJWUT TPETHUH DIEMEHT, MacCcy KOTOpPOro u
BBIYMCIAIOT. Ha OCHOBaHMM ATHX AAHHBIX OINPEACISAIOT YMCIO ATOMOB KayKIOT'O
AJIIEMEHTA: KaXJO0r0 JIEMEHTA JEIAT HA OTHOCUTEIBHYIO aTOMHYIO Maccy.

[Ipu BBIYMCIEHMM 4YHCIIAa aTOMOB MOTYT MOJYYUTHCSA JPOOHBIE 4YHCIA, a
YUCJIO ATOMOB Yy BEUIECTBA BBIPAKAKOT TOJBKO LEIbIM 4yuciaoM. J[1d mosrydeHus
LEJIOro 4ucjia HeoOXOJUMO BBIOpPAaTh HAaMMEHBIIEE YMCIO W HA HEro pasieiiuTh
npyrue yuciaa. YacTHoe OT neneHust U OyJEeT YUCIOM aTOMOB Ka)KJIOTO 3JIEMEHTA.
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3aTem 3amuchIBalOT (JOPMYITY BEIIECTBA, HAXOASIT OTHOCUTENHHYIO MOJICKYIISIPHYIO
MaccCy ¥ CpaBHHMBAIOT €€ C BBIYMCICHHOM 1O YCIOBHUH 3aa4H.

B cmydae, korga OTHOCUTENbHass MOJIEKYJIsIpHass Macca HaWJAeHHOTO
BEII[ECTBA MEHBIIIE, YeM [0 YCJIOBMIO 33/a4d, TO JUJISl OINpEAeNICeHUs UCTUHHOTO
YHCJIa aTOMOB OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO MacCy HEOOXOJIMMO pa3eliuTh Ha
OTHOCUTEJIBHYIO MOJICKYJIIPHYIO MacCy MPOCTEHIIEro BEIIeCTBA M YUCIO aTOMOB
AJIEMEHTOB B MPOCTEHIIIEM BEIIECTBE YBEIIMYUBAIOT BO CTOJIBKO XK€ pa3.

Ecnu B yciioBum 3a1a4 Ha BeIBeZieHHE (DOPMYJTT BEIIECTB YKA3bIBAETCS 00bEM
MPOJYKTOB PEAKIMU U O0OBEM KHUCIOpPOAa, KOTOPBIA pPAaCXOAUTCS HA OKHUCIICHUE
BEILIECTBA, TO pAalMOHAIbHEE pelIaTh TaKWe 3aJadyd 3aMEHsIl COOTHOIICHUS
00BEMOB COOTHOIICHUSIMUA KOJWYECTB MOJICM OTHX Ta30B, HCIIOJIB3Yysl 3aKOH
ABorazipo (00beMBbI peEarupyronrmx W TMOJYYalolUXCs Ta30B JOJDKHBI OBITh
WU3MEPEHBI MPU OJIMHAKOBBIX YCIOBUSIX).

B Hauane paccuuThIBalOT O0BEMBI BCTYNUBIIMX M MOJYYalOUIUXCS B
pe3yJibTaTe peakiuy BELIECTB. 3aTEM 3aMMUCBHIBAIOT CXEMY YPAaBHEHUS DPEaKIIHH,
MPOCTABIIAIOT COOTHOIIEHUSI OOBEMOB, 3aMEHSAIOT COOTHOIIEHUS OOBEMOB
COOTHOIIEHUSIM KOJUYECTB MOJIel BemecTB. [10 KOIM4yecTBy aTroMOB KHCIOpOAa
OMPENEIIAIOT KOJTUYECTBO MOJIEN BOBI, a 3aTEM KOJIMYECTBO aTOMOB YIJIEPOJA.

CrnenoBaTelbHO, UCTUHHYIO (OPMYJTy BeIlleCTBa MOXKHO OIPEACIUTh U HE
BBIYUCJISIA €70 OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO MacCy.

[Ipu pemreHuu 3amad 3TOro TUMNA HYXKHO 3HATh, YTO TaKO€ XHUMHUYECKas
dbopmyIia, 4TO OHA MOKA3bIBAET U KaKUE PacyeThl BEAYT MO (hopMmyIie.

[Ipu BbIBOAE XUMHUECKHUX (POPMYT HMCXOIAT M3 TOJIOKEHUSI aTOMHO-
MOJIEKYJISIPHOTO YYEHHS O HEACIMMOCTH aTOMOB B XHUMHUYECKHX peakiusx. B
COCTaB MOJIEKYJIBl MOYET BXOAUTh TOJIBKO LIEJI0€ YHUCIO AaTOMOB KaxXJoro
aneMeHTa. UMcino aToMOB 3JIeMEHTa MPsIMO MPONOPLUUOHAIBHO Macce 3JEMEHTa U
00paTHO MPOMOPIIMOHAIIBHO OTHOCUTEILHOM aTOMHON Macce JJIEMEHTA.

UToOBI MpaBUILHO BHIBECTH (HOPMYITY, OTPAKAIOIIYI0O UCTUHHOE YHCIIO
aTOMOB B MOJIEKyJie, HEOOXOJMMO 3HaThb MAacCCOBYIO JIOJIF0O DJJEMEHTOB H
OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO MAacCy WM MacCy HCXOJHOTO BEIIECTBA U
MPOJYKTOB CTOpPaHUS.

Boluncienue mo xumu4eckum popmyaam

OCOOEHHOCTD 3a/a4 3aKJIKYaeTCs B TOM, YTO BBIYMCICHHS IPOBOISTCS Ha
OCHOBE TIOHSITHI: OTHOCHTEJIbHAS MOJICKYJISIPHAS Macca; MaccoBasi JIOJIs 3JICMEHTA;
MOJISIpHAsT Macca; MOJISIpHBIA 00beM; OTHOCHTEIbHAS IJIOTHOCTH ra3oB. [loaTomy
HY)XKHO VSCHHTh CYIN[HOCTh OTHX IIOHATHA M yYMETh 3alHCHIBATh HX
MaTEMAaTHYECKOE BBIPAKECHHE.

OmHocumenvbHas MOAEKYIAPHAsL MACCA — CyMMa OTHOCUTEIBHBIX aTOMHBIX
Macc BCEX aTOMOB, BXOIAIIMX B COCTAaB BEIECTBA:

M, (BemectBa) = NA; (E1) + mA, (Ex)+...,
rje N, M — 9KCI0 aTOMOB KaK0Tr0O 3JIEMEHTA.
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Maccoeas oons (%) snemenma — OTHOIIEHHWE OTHOCHTEIBLHOW aTOMHOM
MaccChl 3JIEMEHTA K OTHOCUTEILHOM MOJICKYJISIPHOM Macce BellecTBa:
NA, (9)
M, (sewgecmsa)

100%.

w(D) =

Monsipuas macca — OTHOLIICHHE MAcChl K KOJMYECTBY BeriectBa: M=m/v.
UucnoBoe 3HaueHHE MOJISIPHOM MacChl, BBIPaXKEHHOU B I/MOJIb, PABHO
OTHOCHUTEIHHOU MOJIEKYJIIPHON Macce BElIECTBa.

Monsapusiii 06vem — OTHOIIIEHHE 00BheMa (H. y.) K KOJIMYECTBY BEIECTBA:

V= VIV.

OmuocumenvbHas niomMHOCMb Ta30B TTOKA3bIBAET, BO CKOJIBKO pa3
OTHOCHUTEJIbHAsI MOJIEKYJISIpHAsl Macca OJIHOTO ra3za 0oJibllie OTHOCUTEIHHOU
MOJIEKYJISIPHOM MacChl APyroro rasa.

M r2
Kak BuguM, 3a1a4m peniaroT 1o roTOBBIM (POopMyIiam.

D=

BoiBenenue (l)OpMy.]Ibl BellleCTBA HA OCHOBAHHMM €0 OTHOCUTEJIbHOM
IVIOTHOCTH 110 BOAOPOAY WJIH IO BO31YXY, 4 TAKIKE 110 MacCce, Oﬁ'beMy nJIn
KOJIMYECTBY BelEeCTBA MIPOAYKTOB €1o Cropanusi.

Oco0eHHOCTh 3THX 3a7a4 B TOM, YTO B WX YCJIOBHM YKa3bIBa€TCs Macca
CKUTaeMOr0 BELIECTBA, €ro IJIOTHOCTh MO BOAOPOIY WJIA BO3IYXY M IPOIYKTHI
cropanusi (macca, oObeM, KoiuuecTBO BemiecTBa). Ilpu pemenun 3amady
BBIYHCIITIOT OTHOCUTEBHYIO MOJIEKYJISIPHYIO Maccy BeriecTBa (1o mioTHoctr). Ha
OCHOBAHUU MPOAYKTOB CrOPAHUS ONPELEISAIOT MACCy 3JIEMEHTOB, KOTOPHIE BXOISAT
B COCTaB BEIIECTBA: YIJIEPOA W BOAOpPOA. Ecim cymMmMa Macc 3J€EMEHTOB paBHA
Macce BEIIECTBA, TO B COCTAaBE OTCYTCTBYET TPETHUU 3JeMeHT. Ecimu cymma macc
AJIEMEHTOB MEHBIIE MAacChl BEILECTBA, TO B COCTaB BEIIECTBA BXOJIUT TPETUU
AJEMEHT. BBIYucigioT mMaccy Tperbero sneMeHTta. Ha oCHOBaHMM 3THX JaHHBIX
ONPENEIAT YHUCIO aTOMOB KaXXIOro 3JieMeHTa. [l 3Toro maccy Kaxaoro
AJIIEMEHTA JEJAT Ha OTHOCUTEIBHYIO aTOMHYIO Maccy.

[Ipy BBIUMCICHUHM 4YHCJIa aTOMOB 3JIEMEHTOB MOTYT IMOJYYUTHCS JTPOOHBIC
yycia. Yucao aToMOB y BEIIECTBA BBIPAXKAIOT TOJIBKO LETbIM YUCIOM. UYTOOBI
MIOJIYYHTh IIEJIbIE YKCIIA, BEHIOMPAIOT HAMMEHBIIIEE YUCIIO M Ha HETO ACNAT IPYrue
yucna. YactHoe oT neneHus u OyJeT YMCIOM aTOMOB KaKIIoro sjemeHnTa. Jlaiee
3aMMCHIBAIOT (HOPMYJTy BEIIECTBA, BBIYHUCISIOT OTHOCUTEIBHYIO MOJICKYJISPHYIO
MAacCCy ¥ CPAaBHUBAIOT €€ C PACCYUTAHHOM I10 YCIOBHUIO 3a1a4H.

Ecnu oTHOCHTENBHAA MOJIEKYJISIPHAS MAacCa HAWJICHHOTO BEIIECTBA MEHBIIIE,
YeM II0 YCJIOBHIO 3aJaud, TO Uil OINpPEIEJICHUS HUCTUHHOIO 4YHCJIa aTOMOB
OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO MACCY JIEJSAT Ha OTHOCUTEIBbHYIO MOJIEKYJIAPHYIO
Maccy MPOCTEHUIIErO BEMIECTBA. 3aTEM YMCIIO ATOMOB 3JIEMEHTOB B ITPOCTEHIIEM
BEILIECTBE YBEINYMBAIOT BO CTOJIBKO XKE Pa3.
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JanaHus 1JI BBINOJHEHHUS CAMOCTOATEILHON PadoThI O pa3aejaamM

BrinonHeHne caMocTosiTeNIbHONM paboThl B BUJE pedepaToB OTHOCUTCS K KaKIOU
TEeM€, MO3TOMY YUYHUTBIBAETCSA OO0Iee KOJIMYECTBO YacOB Ha HAIMKMCAHHUE OJIHOTO M3
pedepaToB — 2 yaca.

Tema 1. 1. OcHOBHBIC NOHATHS M 3AKOHbI XUMHUH — 5 4acoB

Iens 3a0anuii: I3yuyenne npuMEHEHHs 3aKOHOB X UMHUH.

1. Temsbl pedeparoB (TOKJIAN0B), HHINBUAVAJILHLIX IPOEKTOB

*HaHOTEXHOJIOTMS KaK MPUOPUTETHOE HAINPABICHHWE PAa3BUTUA HAYKH U
npou3BoAcTBa B Poccurickon denepanuu.
*KocmeTnueckue reim.

«)Kuznsb u gestenpHocTh C. Appenuyca.
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*YcTpaHeHHe KECTKOCTH BOJbI HA IPOMBIIIEHHBIX MPEATPUATHSIX.
*CoBpeMEHHBIE METOBI 00€33apaKUBAHUS BOJIBI.

*Xu3np u pesrenbHoCTh I'. JI9BH.

2. 3az1aqn AJIA CAMOCTOHATCJIBbHOI'O PCHICHUA
1. Breramcaure MaCCOBYIO JOJIIO 3JICMCHTOB B alICTATC MArdus.

2. BwrauciauTe mMaccy aieMeHTa yriiepoja B arnerare Kaiabius maccoi 31,6 T.
3. Xnopodopm HCIONIB3YIOT B KaUECTBE pacTBOpUTEN. Brrunciure maccy

xJjopa B xjopodopme maccoit 23,9 r.

Tema 1.2. llepunoanueckuii 3akoH v [lepuoanueckass cucTreMa XUMHYECKHUX

rjeMeHToB /I.A. MeHneseeBa u ctpoeHue aromMa — 4 yaca

Lenw 3a0anuii: 3aKpenuTh 3HAHUS N0 PEIICHUIO XUMAYECKHUX 3a]1a4.

1. Temsbl pedepaToB (TOKJIAT0B), MHINBUAVAJILHBIX IPOECKTOB

*Kuznp u nesreapnocts .M. Menaeneena.

*«ITepnoanueckoMy 3aKoHY OyayIIee He TPO3HUT Pa3pPyIICHUEM. . .»
*Cunre3 114-ro snementa — TpuyM@d poccHcCKUX HUBHKOB-SAEPIIUKOB.
* AJIOTpONUST METAJIOB.

*/130TO01BI BOAOPO/IA.

2. 3amauu IS CAMOCTOATEILHOT0 PelieHus
1. Bpruuciure MaccoBYIO JIOJIIO 3JIEMEHTOB B all€TaTe€ MAarHUs.

2. BpraucnuTe Maccy ajieMeHTa yriiepoja B alerare Kajablys Mmaccoit 31,6 .
3. XiopohopM HCTIONB3YIOT B KAYECTBE PAaCTBOPUTENS. Brancnute maccy
xJiopa B xjopodopme maccou 23,9 r.

4. BpluucnuTe OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy YKCYCHOM KUCIIOTHI.
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5. U3 okcuaa amoMUHUS Maccoil 4 Kr yJ1aeTcs BIIJIABUTh AJTFOMUHANA MacCOr
2 kr. Yemy paBHa MaccoBas 10Jis (%) BbIXOJa AIFOMUHUS [0 OTHOLIEHUIO K

TEOpEeTHUYECKOMY?

Tema 1.3. CTpoeHue BeniecTsa — 3 yaca

Hejlb.‘ 3aKpCHJICHI/Ie 3HAaHUU IIPpHU N3YUCHUHN CTPOCHHUA BCIICCTB.

1. Tembl pedepaToB (IOKJIAA0B), HHINBUWIVAJILHBIX IPOCKTOB

*PacTBOpBI BOKpyYT Hac. Tumsl pacTBOpPOB.

*CepHasi KUCIIOTa — «XJIE0 XMMUYECKOM MPOMBIIIIIEHHOCTH.

*Jcnonb30oBaHre MUHEPAJIBHBIX KUCIOT HA NPEANPUATUAX PA3IUYHOTO IPOduUIIs.
[IoBapeHHas1 COIb KaK XUMHUYECKOE CBIPHE.

*MHoroyMkuii KapOOHAT KalbLHUA: B IPUPOJIE, B TPOMBIIIUICHHOCTH, B OBITY.

2. 3agaum JJIs1 CAMOCTOSITEILHOIO pellieHUust

1. Beriuucnure o6wveM (H. y.) okcuma yriepoaa (ll), HeoOxomumoro s
BOoccTaHOBJIeHUS okcujia xkenesa (111) maccoit 4 r.
2. DTWIEH — MOHOMEp [Jisi TOJydYeHHUs TOJMATHUICHA. Bprauciure

OTHOCHUTEIBHYIO TUIOTHOCTH 3THJICHA TI0 BOJIOPOAY U BO3IYXY.

3. Ilponwmien — MoHOMED AJIS TIOJIYYCHHS MONHUIponUieHa. Berauciure oobem
MpOMNUJICHa KOJn4ecTBOM BenecTna 0,3 MoJib.

4. Cmecp Mmerana u staHa oowsemom 10,08 1 (H.y.) mmeer maccy 10,4 1.
Omnpenenure 00bEM KaXKJOTO Ta3a B CMECH.

5. Ilpu Bapke MbUIa Ha MBUIOBAPEHHOM 3aBOJIE HCIOJB3YIOT PacTBOP
TUAPOKCHUIA HATpusi: B Boje o0bemMoM 1051 pacTBOPSIOT IIEJI0Yh Maccoil 6
kr. OnpenenuTe MacCOBYIO J0JIIO THAPOKCHIA HATPUS B PaCTBOPE.
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3. UnauBuayaJbHble 3a1aHUs

1. Bribepute u3 Tabnuiibl HOpMYJIIbl, COOTBETCTBYIOUIUE CIEIYIONIUM HA3BAHUSIM.

Bapwuanr [
Oxcun cepsi(V]),

dbocdar anroMuHUA,
okcua meau(1l),
Cynb(hOUT KA,
TUAPOKCHU/T ITUHKA,
xnopun xenesa(Ill),
Hutpart xenesa(ll),
dbocdhopHas kuciora,
CEpHasi KUCJIOTa,
TUIPOKCU]] HATPHUS.

Bapwuanr [11

[Munpoxcua uHKa,
Hutpart xenesa(ll),
dbochopHas kuciora,
XJIOPHUI HATPHS,
HUTpAT MarHus,
okcup xenesa(Ill),
XJIOPHUI HATPHS,
dbocdar anromuHus,
Cynbhu Kams,
TUAPOKCH/T KaJTH.

Bapuanr I1
XJIopu HaTpus,
TUIPOKCHUJ KaJus,
HUTpAT MarHus,
KapOOHaT HATpHS,
okcup xenesa(lll),
okcun cepoi(IV),
cylbpul Maruus,
kapoonat menu(Il),
TUAPOKCU] ATFOMUHMS,
okcun pocdopa(V).

Bapuanr IV

Oxcupn meu(Il),
KapOOHAT HATPHS,
okcun cepoi(VI),
kapoonat menu(Il),
TUAPOKCHT ATFOMUHUSA,
TUAPOKCH]T HATPHS,
okcun pocdopa(V),
docdat HaTpus,
cynbdua Maraus,
okcup cepbi(IV).

Tabnuya 2 35 gpopmyn coedunenuii

H,S0, Na,CO; CuCl,  MgS HCl NaOH Zn(OH),
AIPO, FeCl; CuO Fe,03 FeO NaCl Al(OH);
MgO Znso, Na,SO;  CuCOj; NasPO; SO, K2S
KOH SO; KNO;  Zny(POs), CO, Aly(SOs)s  HsPO,
Fe(NOs),  Mg(NOs);  P,Os Na,O H,S Fe(NO3);  H,SOs
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Tema 1.4. Boga. PacTBopbl. DJIeKTPpOIUTHYCCKAS TUCCOMAIASA — O

qacoB

Ienw 3a0anuii: VIzyuenue npakTUYECKOTO TPUMEHEHUS JIEKTPOIUTOB.

1. Temsbl pedeparoB (TOKJIANOB), HHINBUAVAJILHBIX IPOEKTOB

*Boja kak peareHT u cpefa Uit XHMHYECKOT0 Tporiecca.

*DIIEKTPOIIH3 PACTBOPOB IIEKTPOIIUTOB.

*DJIEKTPOJIN3 PACTIABOB AJICKTPOJIUTOB.

[IpakTHyecKoe MPUMEHEHHE JICKTPOIIN3a: padhUHUPOBAHNE, raIbBaHOIIACTHKA,
rajlbBaHOCTETHSI.

*DJEKTPOJUTUYECKOE MOTyUYEHHUE U paUHUPOBAHUE MEM.

2. 3ajaum Uil CAMOCTOSITEJILHOIO pellleHust

1. Kakoit oObeM aimeTusieHa MOXHO TOJYYHTh U3 KapOusa KaibIUs Maccou
19,2 kr?

2. Kakoii o0beM BO3IyXa pacxoQyeTcs Ha TIOJHOE OKHCIECHHE Caxapo3bl
KoJimuecTBOM BemiecTBa 0,275 Moab?

3. DTWianerar UCIOIb3yeTCs B MPOMBINIJICHHOCTH KaK pacTBOpHTENb. Kakyro
Maccy STHWIAlleTaTa MOXHO TOJYYUTh TMPU B3aUMOJICUCTBHH 3THUIIOBOTO
CIIUPTA C YKCYCHOM KucaoToi Maccoit 300 Kr, eciii MaccoBas 10J1s1 KUCJIOThI
B Het 70%7?

4. Peakuusi OKHMCIICHUS alleTUJICHA KHUCIOPOJAOM HCIIONB3YEeTCS B aBTOTCHHOU
cBapke. CKOJIBKO TEIJIOThl BBIACISICTCS TMPU CTrOpaHUU alleTHIICHA,
MOJIYy4YEHHOTO M3 KapOuaa kaiblusi mMaccod 20 Kr, eciu maccoBas A0S
npuMecei B kKapouae KanbIus coctaBisieT 13%?

5. U3 kapOuaa kanbius maccodt 10r momyumnu anetuieH oowbemoM 301

Beruncnure 00beMHYIO 100 BBIXO/A All€THIICHA.

3. CocraBjieHHe YPABHEHHIT 3JIEKTPOJINTHYCCKOM ANCCONMANMH BEIIECTB.
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1. Kakve wu3 BeHmIECTB NPH PACTBOPSHHH B BOJE OOpa3yrOT 3JICKTPOJIUTHI:
Cu(NO3)2, BaS0O4, CaC0O3, Zn(OH)2, CaCl2. Ha3oBuTe UX 3alMIINTE YpaBHECHUS

Jucconuranuu.

2. Kakue noHsI (TIomapHo) OyAyT CBS3BIBATHCS B MAJIOAMCCOIMUPYIOIIHE BEIIESCTBA
B pacTBope, coaepxamum uonel: H+, Ba2+, OH-, Cu2+ K+, SO42-. 3anummre

YPaBHEHUS PEAKIIUM.

1. Kakue u3 BeliecTB Mpu pacTBOPEHUHU B BOJie 00pa3yroT anekTpoiuThl: H2SO4,
Cu(OH)2, BaCI2, Na2CO3, AgClI, Ba(OH)2. HazoBute ux. 3anuinTe ypaBHCHUS

JucCconuralnum.

2. Kakue nonsl (momnapHo) OyIyT CBA3BIBATHCS B MAJIOAUCCOIMUPYIOIINE BEIIECTBA
B pacTBope, coaepkameMm uoHbl: Ag+, Cl-, Ba2+, Cu2+, NO3-,0OH-.3anummure

ypaBHEHUS PEaKIIUH.

1. CocraBbTe QopMyIibl cotiel, 0Opa3oBaHHbIX (HOCHOPHON KUCIOTON U HATPHUEM,
a30THOM KHUCJIOTOM M NMHKOM. Hanumure ypaBHEHHUS UX JUCCOIMALIMA U HA30BUTE

HOHEI.

2. llpuBenure Mo TpU NpPUMEpPA BEIIECTB, MPHU PACTBOPEHUH KOTOPBIX B BOJE

oOpasytorcs uonsl: a) CL-, 6) Fe3+

Tema 1.5. Kiiaccudukanusa HeOpraHnv4ecKux COeTMHEHU ¥ UX cBolicTBa — 4

qaca

Ilenw 3a0anuii: VI3ydueHne npakTHUECKOTO TPUMEHEHUST HEOPTAHUYECKUX
BEILECTB.

1. Temsbl pedepaToB (TOKJIANOB), HHINBUAVAJILHBIX IPOEKTOB
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*Vcnionb30BaHMe pauOaKTUBHBIX N30TOMOB B TEXHUYECKUX TIEIISX.

[ IpumeHeHue TBEpAOTo U ra3oo0pa3Horo okcuaa yriaepoaa (IV).

* XUMHSI YTIIEBOJTOPOTHOTO CHIPHS.

*YTJ1eBOJJOPOIHOE TOTUIMBO, €T0 BHUJIbI U HA3HAYCHHE.

*CUHTETHYECKUE KaydyKU: UCTOPUS, MHOTOOOpa3ne U MepCIEeKTHUBEI.
*Pe3nHOTEXHIYECKOE TIPON3BOACTBO U €T0 POJIb B HAYUHO-TEXHHUECKOM
nporpecce.

*Hed1h 1 ee TpaHCOPTHUPOBKA KaK OCHOBA B3aUMOBBITOTHOTO MEXKTyHAPOIHOTO
COTPYJHUYECTBA.

'I/ICTOpI/IH BO3HUKHOBCHHA U PA3BUTHA OpFaHHqGCKOﬁ XUMHU.

2. 3agaum JJis1 CAaMOCTOSITEJILHOIO pellieHust

1. Kakoii 00beM MeTaHa MOHO MOJYYUTh U3 KapOuja adtoMuHus maccoit 30
T, €CJIM MaccoBast AOJIsl mpuMecen coctaBisieT 15%?

2. B KaueCTBE MOHOMEpa JUISt MIPOU3BOJICTBA MOJIMMEPHBIX
AIIEKTPOUBOJSIIMOHHBIX TOKPBITUH HUCHOJB3YIOT Ta3, MaccoBas J0Jis
AJIEMEHTOB B KOTOPOM COCTaBJjsieT: yriepona 85,71%, Bogopona 14,29%.
[TnotHOCTH Ta3a 0 BojopoAy paBHa 21. BeiBenure hopmyry BeliecTa.

3. B xauectBe aHTH(pH3a B OXJAAUTEIBHBIX CHCTEMax JBUTATENICH
MCIIOJIB3YIOT OJIMH U3 MHOTOATOMHBIX CIIUPTOB. MaccoBasi 10751 3JIEMEHTOB
B cOupTe cocTaBiser: yriepona 38,75%, Bomopoma 9,68%, kuciopona
51,51%. IlnoTtHOCTH, mapoB BellecTBa Mo BoAopody paBHa 31. BeiBemute
¢dbopMyiTy BelecTBa.

4. DTUJICHOBBIE YTJIEBOJOPOJBI HCIOJB3YIOTCS B TMPOMBIIIJICHHOCTH IS
CHUHTE3a MOJMMEPOB. BriBeaute dopmyriny yriieBoaopojaa, MpU CTOPAHHUH
koToporo maccor 11,2 r monyunnu okcua yriepoaa (1V) maccoit 35,2 r u

BOoJly Maccoit 14,4 r. [InoTHOCTH BeliecTBa 1o Bo3ayxy 1,93.

3. BeInnoJiHeHMe HHIAUBUIYAJbHBIX 3a{aHUN
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1. Pa3nokuTe Ha HOHBI M ONPEIECIUTE PACTBOPUMOCTE B BOJIE CIIEAYIOIIMX COJIEH:
NacCl, KC|2, Ca(N03)2, Li3P04, BaSO,
2. CocTaBpTe YypaBHEHHE peaKUUU TUAPOIM3Aa U1  CIEAYIOIIUX COIEH H

onpenenute pH cpens: Cu(NOs),, FeSO4, ZnCl,, K,S.

3. JlomumumTe TPOAYKTHI PEaKIUU, OMPEICITUTE BHJ PEAKIMA W PaCCTaBbTE
KO2(PUITUECHTHI:

a. KOH +HZSO4:
6. CaO + HNO3=
B. FeO + SO3=

4. HanucaThb OTBEThl HA BONPOCHI

1. Yto Takoe KUCIOTHI? 3anUIINTe TUTUYHBIE peakiuu KuciaoT Ha npumepe HCl

2. Yto Takoe ocHOBaHMs? 3alUIIUTE TUIMYHBIE PEAKIIMM OCHOBAHUI Ha TpHUMEpE
NaOH

. Uro Takoe conu? 3anuimnre TUMIMYHBIE peakiuu coieit Ha mpumepe LiCl,

4. Yto Takoe OKcuUIbI? 3amUIINTE TUMUYHBIC PEAKIIMU KHUCJIOTHBIX OKCHIOB Ha

npuMepe SO,. 3anuIInTe TUNUYHBIE PEAKIMU OCHOBHBIX OKCHUIOB Ha IIpUMEpE

CaO.

Tema 1.6. XuMunueckue peaknum — 4 yaca

Henw 3a0anuii: Izyuenue peakuys, OpOUCXOISIINX B IPUPOJIE.

1. Temsbl pedeparoB (T0KJIAN0B), MHIUBUAVAJILHBIX MPOECKTOB

*OxpaHa OKpyKarmlei cpeabl OT XUMUYECKOTO 3arpsisHeHus. KonnyecTBeHHbIE
XapaKTePUCTUKHU 3arPSA3HECHUS OKPYKAIOIIEH CPEIbI.

'3aIHI/ITa O30HOBOT'O 9KpaHa OT XUMHNYCCKOTI'O 3arpsA3HCHUA.
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*["pyOoauciepcHbIe CUCTEMBI, MX KJIACCU(PUKAIINS U UCTIOIH30BaHUE B
poecCHOHATEHOM NESITEIIEHOCTH.

*Bki1aj; OTEUeCTBEHHBIX YUCHBIX B PA3BUTHE TCOPHUHU DIICKTPOIUTUICCKOM
JICCOTIHAITUH.

*Peakiuu ropeHus Ha IPOM3BOJICTBE U B OBITY.

'BI/IpTyaHLHOG MOACINPOBAHNC XUMHWYCCKUX ITPOLCCCOB.

2. 33[[3‘114 AJIA CAMOCTOHATCJIBbHOI'O PCHICHUA

1. Kakoii 00beM amMMuaka Mmpopearupyer ¢ CEpHOM KHCIOTOM Maccol aojiei
KUCIOTH 15%? Onpenenurte Maccy Co, 00pa3yoIIyrocs Py dTOM.

2. Bynkanuzanusi 3akiiodaeTcsi B MPOTPEBAHUU CMECH Kaydyka ¢ cepoil. B
MATKOM pe3uHe MaccoBas aoiisi cepbl 2%, a B 30onuTe 32%. Kakoe
KOJIMYECTBO BEIIECTBA CEPhl COJEPIKUTCS: a) MSTKOM pe3uHe; 0) »00HUTE

Maccou 3kr?

3. BeInoJiHeHHe MHAUBUIYAJbHBIX 3aJ{aHUN

1. Tlpu BOCCTAaHOBIEHUM YKCYCHOM KHCJIOTHI MOJOBOAOPOJIOM OOpa3yroTCs 3TaH,

BoJIa 1 o1. COCTaBbTE YPABHEHHUE ITOM PEAKIMH.

2. Wcnionb3ys faHHbIE TaOHIIBI, PEIINTE 3aJaHus:
3amanue 2.1

Hanummre, K KakOMy TUITY OTHOCHUTCS KaXKAasi pEaKIus:
a) 2H, + O, = 2H,0;

6) Cu(OH), = CuO + H,0;

B) Ca + 2HCI = CaCl, + Hy;

r) KOH + HCI = KCI + H,0?

3ajanue 2.2
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OtBeTbTe Ha BOIIPOC, KaAKOC BCHICCTBO IIOJY4YaCTCA IIPH BBaHMOHeﬁCTBHH
KHCJIOTHOT'O 1 OCHOBHOI'O OKCHI[OB?

3ajganue 2.3

OTBeTbTE Ha BOIPOC, C YEM JOJDKEH MPOpPEarupoBaTh OCHOBHBIM OKCHJ, YTOOBI
MOJTYYHUIIACh IIET0Yb?

3amanue 2.4

Hanummre, K KaKOMy THITY OTHOCHUTCS KayKAasi pEaKIus:
a) H,SO,4 + 2NaOH = Na,SO, + 2H,0;

0) S+ O, = SOy;

B) 2HgO = 2Hg + Oy;

r) Zn + H,SO, = ZnSO,4 + H,?

3ajanue 2.5

OTBeThTE HA BOINPOC, KAKUE BEILIECTBA MOIYYAIOTCS B PEAKIIMU HEUTpaIu3auu’?

3ajganue 2.6

OTBeThTE HA BOMPOC, KAKUE BEIIECTBA MOJIYUYAOTCs TPH B3aMMOJEHCTBUM METalIa
C KUCJIOTOMU?

Tabauya 3 Tunwvl peakuuii, uCX00HblE 6eU{ECMEA U NPOOYKMbL PeAKUUIL

3amMernieHue O0meH CoenuneHue Pasnoxenue
Conp 1 BOoga Conb 1 Boaopox Conb Kucnora
[Ilenoub OCHOBHBIN OKCHU]I KucnorHslit okcu OcHoBaHue
Oxkcun u Bosia Kucnopon Bona Bonopon
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3. Omnpenenute CTENEHH OKUCIECHUS AaTOMOB XUMHYECKUX JJIEMEHTOB B

coenunennax: CaO, NO, N,O, NO,, N,Os, N,Os

4. CocraButh cxembl OBP, onpeieiuth OKUCIUTEINb, BOCCTAHOBUTEIb, PACCTABUTH
KO2(PUIITUEHTHI:

NH3+0, -»NO +H,0

Al+l;-> Allg

HNO;z;+P+H,0-» H;PO, +NO
HCI+KMnO;-> Cl,+KCIl+MnCl;+H,0

5. IlpuBenure npumepsl YpaBHEHUN PEAKIIAM, XapaAKTEPU3YIOIINX OKUCIUTEIbHbBIC
Y BOCCTaHOBUTEIIbHBIE CBOMCTBA OKcua yriaepoza (II).

6. Hanummmre ypaBHEHHME peakUWM THUIposM3a xjopdTaHa. Kakue ycioBus
WCIIOJB3YIOT JUISl YCUJICHUSI U OCNa0JIeHUsl TUIPOJIN3a 3TOoro coeauHenus? [laiite
OOBSICHEHHE.

7. llpuBenure 3 mpuMepa XUMUYECKUX PEAKLIHAM PA3HBIX THUIIOB: PA3JI0KECHUS,
COEJIMHEHHU, 3aMelleHusi, oOMeHa. Peakuuu 3amenieHuss 1 oOMeHa 3alMILUTE B
MOHHOM BHJIE.

4. 3anunmuTe OTBETHI HA BOIPOCHI

1. Kakas coyib MOJy4uTCs TPH B3aUMOJEUCTBUM COJISIHOW KUCIOTBI C OKCHUAOM
meau(11)?

2. C xakuMHM OKcujaMu u3 Tabu. 1 pearupyer cepHas KuciaoTa?
3. Kakoe BeniecTBo nosryyaeTcsi Ipy B3aUMOACHCTBUM OKCHAA Kallus ¢ BOJIOM?

4. Kakas cOJIb TOJYYUTCS TPU B3aUMOJCHCTBUM HW30BITKA OKCHJIAa HATPUSA C
dbochopHolt KUCIOTOMN?

5. C xakumu okcuaamu u3 Tabi. 1 pearupyer rufijpOKCHUI Kajusl.
6. Kakoe BemiecTBO MOMyuudTCsl OpH B3aumojaeiictBum okcuaa dochopa(V) c

BOJOU?
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Ta6nuua 1. 25 ghopmyn coedounenuii

CuO SO, P,0s NaOH H,SO,
Na,SO, Zn0O H3;PO, MgO HNO;
Cu(OH), HCI Fe(OH), CuCl, NasPO,
SO, KOH Cu(NO3), K,0 FeCl,
Fe(OH), NaCl Ca(OH), Fe,(SO4)3 Ca(OH),

Tema 1.7. MeTaILI H HEMETAJLJIBI — 6 YaCOB

ILenw 3a0anuii: VI3yyeHue CBOMCTB METAJUIOB U HE METAJIJIOB.

1. Temsbl pedepaToB (TOKJIAA0B), MHANBHAVAJILHBIX MPOECKTOB

*JcTopus nosy4eHus U MNpOU3BOACTBA AIFOMUHUS.

*Posib METAIIIOB B UCTOPHUH YEJIOBEUECKON MBHWIM3aUnU. VcTopus oTeuecTBEHHON
yepHO MeTaurypruu. COBpeMEHHOE METAJUTYPru4eCcKOoe MPOU3BOICTBO.

*/icTopust OT€4eCTBEHHOM LIBETHOM METAJUTypruu. Posib METAIUIOB U CILIaBOB B
Hay4YHO-TEXHUUYECKOM IIPOrpeccee.

*Koppo3ust MeTaioB 1 criocoObl 3aIIUTEL OT KOPPO3HH.

*HepTHBIE WK 61aropoIHbIE ra3bl.

*Poxxnaronye coiam — rajoreHsl.

*licTopus MBEICKON CITUYKHU.

2. [loaroroBbTEe COOOIIEHUS MO CJACAYIOINIAM TeMaM (Ha BLIOOP):

- 3JI€KTpOJ'II/ITI/I‘-IeCKOC IMOJIYYCHHUC aJIFOMUHUNA.

- [IpakTHYecKOe MPUMEHEHNE INEKTPOIU3A.
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- 'anbBanomiactuka. I'anpBanocrerus.
- PadurnpoBanme BETHBIX METAILIOB.

- Ilomatne o wmeramrypruu. [lupoMerammyprus, THAPOMETALIYPIUAs U
DIIEKTPOMETAILLY PIHSL.

- CrinaBbl YCPHBIC U IBCTHBLIC.

- 3aBHCHUMOCTb CKOPOCTH KOPpPO3MHM OT YCJIOBUWA OKPYKAKOLIEH CpPEMbL.
Krnaccudukarys Koppo3uu METAIIIIOB TI0 Pa3TUYHBIM ITPU3HAKAM.

- CnocoOsbI 3alIUTBI MCTAJIJIOB OT KOPPO3HUH.

- [Ipou3BOACTBO UyryHa U CTaJN.

3. 3agaum JJIs1 CAaMOCTOSITEJILHOIO pellieHUust

1. Tlpu B3aumojeilicTBuM 7 T KeJe3a ¢ cepoid Beienuiaock 12,15 kJx. Ha
OCHOBAHUU ATUX JAHHBIX COCTABHTE TEPMOXUMHUYECKOE YPaBHECHHUE.

2. Bwruucnute, CKOJIBKO CTOPETIO YIJIsA, €CIU MPU 3TOM BhIIeauiIoch 33520
KJIx.

3. Ckonpko motpedyercs XJIopuaa HaTpus U BOJbI, YTOOBI MPUTOTOBUTH SO0T
pactBopa, coaep:xkaiero 0,05 mac.na., unn 5% xmopuaa HaTpusl.

4. Oxcup kanplust Mmaccoit 14r o6paboTanu pacTBOPOM, COAEPKAIIUM
a30THYIO KucnoTy Maccoit 35 1. KakoBa macca oOpazoBaBIierocs HuTpara

KaJabIUA?

Paszngesa 2. Opranndeckass xumus — 25 yacos

lleJlb 3a0anuii: BrinonHeHue MMPAaKTHYCCKUX 3aJad IMPHUMCHCHUA 0pF3HPI‘I€CKOI>1

XUMUU. HSY‘ICHI/IC MMPAaKTHUYCCKOIO IIPUMCHCHM BCIICCTB OpFaHI/I‘{CCKOﬁ XUMMHU.
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1. Temsbl pedeparoB (TOKJIANOB), HHINBUAVAJILHBIX IPOEKTOB

«)Kusnb u gesrenpHoCcTh A.M. byTieposa.

eBurtanusm u ero kpax.

*P0oJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUH U PA3BUTHH MUPOBOM
OPraHUYECKON XUMUH.

*COBpEMEHHBIE MPEICTABIEHUS O TEOPUN XUMUYECKOTO CTPOCHHUS.
*JKOJIOTMYECKUE ACTIEKTHI UCIIOIB30BaHUS YTIIEBOIOPOIHOTO ChHIPHSL.
*DKOHOMUYECKHUE ACTIEKThl MEXAYHAPOJHOTO COTPYIHUYECTBA IO UCIIOJIH30BAHUIO
YTJIEBOJIOPOJHOTO CHIPHSI.

*VcTopust OTKPBITHS U Pa3pabOTKU ra30BbIX U HEPTIHBIX MECTOPOKIECHUN B

Poccutickon ®@enepanuu.

2. [oaroroBbTE COOONIEHNE HA OJHY M3 TeM IO BLIOOPY.

- CrioxxHble 3(pUpHl B IPUPOJIE, UX 3HAUEHUE.
- [IpuMeHeHne cnoxHbIX 3(pUPOB HA OCHOBE CBOMCTB.
- JKuphbI kak clokHbIe IPUPBHI.

- Knaccuduxarmus xupoB. XHUMHYECKHE CBOWCTBA JKHPOB: THUIPOJIU3 U
TUJIPUPOBAHUE KUJIKUX KUPOB.

- [IpuMeHeHne )KupoB Ha OCHOBE CBOMCTB. MbLia.

2. 3a1a4u IS CAMOCTOATEJILHOT0 PeICHHUS.

1. K azotHoit kucnore maccoit 140 r npubaBmiv MeaHbIE CTPYKKHU Maccou 32r.
KakoBa Macca moJiy9uBIIeTOCsI HUTpaTa MeIn?

2. Ilpu oOxure u3BectHsika Maccoi 100 r momyumics okcua yriepoga (1V)
maccoit 40 r. Ompenenure maccoByro moit0 (%) kapOoHaTa Kanmbllds B
W3BECTHSIKE.

44



3. BmBecTn mpocreiinryio ¢GopMyiTy COSTUHEHUS, MACCOBAs IOJISI AJIEMEHTOB B
KOTOpoM cooTBeTcTBeHHO: Na —42,1%; P — 18,9%; O — 39,0%.

4. BpIBeCTH IpoCTeHInyto Gopmysly OpraHHUYeCcKOro COCAMHEHHUS, B KOTOPOM
MaccoBas aoJis yraepoaa 39, 98%, sogopona 6,6% u xkuciopoaa 53,2%.

5. BeiBectu MosekyssipHyto GopMmylly YIJIEBOAOpPOAAa MO JaHHBIM: MaccoBas
nonst C — 85,7%, oTHOCUTENBHAS TIJIOTHOCTH MO BOAOPOY 0, =21.

6. Ilpu cropanuu BermecTBa Maccoit 2,3 T obpa3oBaics okcup yriepoaa (1V)
Maccoii 4,4 r u Bojia maccoit 2,7 r. OTHOCHUTENbHAS TNIOTHOCTh APOB 3TOTO
BellleCTBA MO BO3AYXY Dyo,=1,59. M3 Kakux »1€MEHTOB COCTOHUT 3TO
coenunenne? Kakosa ero MmonexynspHas popmyina?

7. Kaxkolt 00beM xisiopa npopearupyer ¢ HaTpuem maccoit 17,25 r? Onpegenure
Maccy XJIOpu/ia HaTpusi, 00pa30BaBIIYIOCS TIPU STOM.

8. 8. OObsacHuTE, TOUEMYy pa3IMyaeTCs IBET IJJaMEHW NpPU TOPEHUU Ha
BO3JlyX€ ATaHa, STWJICHA W aleTwiieHa. HanmuimmTe ypaBHEHUs peakiuil ux
TOpPEHUSL.

9. Meran maccoit 800 Kr MOJABEPTIN CIEAYIOMIMM MPEBPAIICHUSIM: METaH-

arieTusieH-Oen3on. PaccumTaiitTe Maccy M KOJMYECTBO BEIIECTBA KaXKIOTO

IpoayKTa. BeIxo Kaxxaoro npoaykra yciaoBHO npumure 3a 100 %.

10. Ompenenure o0beM Bo3ayxa (H. y.), KOTOPBIM MOTpeOyeTcst AJisi TOJHOTO

cxuranus 10 i stunena. OO0beMHas 10751 KUCIOPO/ia B BO3AyXe cocTaisieT 21

%. (OtBert: 142,8 11.)

11. HeusBecTHBI aqkeH Maccoil 7 T MPHUCOSAWHSECT OPOMOBOJOPOM, 00BEM

KOTOpOro OJMHAKOB ¢ o00beMoM 2 T MeraHa (H. Yy.). Omnpenenure

MOJICKYJIApHYIO (DOPMYJTy allkeHa M HAMWIIATE CTPYKTYpPHBIE (OPMYIBI €ro

HU30MEPOB.

(Omeem. C4Hg.)

12. Omnpenenure o6beM anetusieHa (H. y), KOTOPBIM MOXHO TMOJYYUTh W3

TEXHUYECKOTO KapOuaa Kaiabius Maccoit 80 T, eciii MaccoBas J10JisI PUMECE B

HeM cocTaiseT 15 % (Otset: 23,8 11.)

13. Onpenenute maccy 3,2 %-Horo pactBopa Opoma, KOTOPBIM HEOOXOIUM ISt

peaKknuM C areTHJICHOM, IMOJIYYEHHBIM W3 KapOuaa kamblus Maccoid 40 T,

coaepxkaiero 20 % npumeceit. (O T B € T: 5 KT.)

14. Onpenenure maccy HpPONAHOBON KHUCIIOTBHI, KOTOPYK) MOKHO IOJYYUTh

okucieHuem 42 r npornanoia-1, eciu ee BbIXxoj coctaBisieT 88%.

(OtBeT: 45,6 1.)

15. B mOpOMBIIIIEHHOCTH MYpPaBbUHYIO KHCIOTY TOJydYal0T HarpeBaHHEM

okcuga yraepona(Il) ¢ mopomkooOpa3HbIM —TUIPOKCUAOM  HATpHUsl C

nocieaywiiein  00padoTkoit oOpaszoBaBiierocss (Gopmuara HaTpUs CEPHOM
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kucioToi: Onpenenure Maccy MypaBbUHOM KHCIIOTBI, KOTOPYK) MOXHO
noyyuuTh U3 224 kr okcuaa yriepoaa (H), ecnu ee Boixon coctasisier 86 %.
(OtBet: 316,5 kr.)

16. Ha 5,3 r kapboHaTa HaTpus MOJACUCTBOBAIA PACTBOPOM, CoAepKaum 9,2 r
MypaBbUHOU KUCHOTHI. PaccunTaiiTe Maccy oOpa3oBaBIIEICS COH.

(OtBerT: 6,8 1.)

17. Omnpenenute maccy Opoma, KOTOPBIA HEOOXOIUM ISl PEAKIIUH CO CMECHIO
obveMoM 5 11 (H. y.), conepxarient 32,8 % stunena u 67,2 % nponwuiieHa.
(OrBeT:35,7T1.)

3. BulnmoJiHeHHne HHIMBWIVAJbHbBIX 3aJaHMI .

1.) HanwmumTe ypaBHEHHs peakiuii: a) Oy-TeHa-2 ¢ BOAOPOJOM; O) IMpOICHA ¢
OpOMOBOZIOPOJOM;  B)  TOJYYEHHsS  2-METWINPONEHAa  JErUAPUPOBAHUEM
COOTBETCTBYIOIIETO allkaHa; T') MOJYYEHHUS XJIOpITaHAa M3 JTUJICHA; 1) TOPCHHS
IIEHTEHA.

2.) Hanummre ctpykrypHble (GOpMYJIbl COCIMHEHUNA MO WX Ha3BaHUsAM: a) 3-
METWINEH-TUH-1; 0) OyTuH-2; B) 3,3-muMeTunOyTUH-1. YKaxuTe, Kakue U3 3TUX
BEIIECTB SIBJITFOTCS U30MEpaMHu.

3.) HazoBuTe npoayKThl peakxiuii a s 0.

4.) Kak o4yMcTUTh 3TaH OT npuMecH dSTuieHa? JlaliTe 0OOCHOBAaHHBIH OTBET U
HAMUIIUTE YPABHEHUS PEAKIUH.

5.) Kak mpakTH4ecKH Y3HATh, COJICPIKATCS JIM aJIKEHBI B raze, UCIOIb3yeMOM Kak
TOIJIMBO B OBITY?

6.) Hanummure ypaBHEHHS peakiuii, IpU MOMOIIM KOTOPBIX MOKHO MOJYYUTh
YKCYCHYIO KUCIIOTY, UMESI BOJLY, BO3/IyX, YIOJib (KOKC) U U3BECTHSIK.

7.) YKaXuTe KJIACChI BEMIECTB, C KOTOPHIMU PEArupyroT KapOOHOBBIE KUCIOTHI.

8.) Hamummnte ypaBHEHUS peakui MaJbMUTUHOBOM M CTEAPUHOBOWU KHUCIOT C
TUJIPOKCUAOM HaTpusi. ['1€ M Kak MCMOJIb3YIOTCSI HATPUEBBIE M KaJMEBBIE COJIH
BBICIINX KapOOHOBBIX KHUCIOT?

9.) Kakas w3 mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT W IOYEMY

IPOSIBIISICT JBONCTBEHHYIO XMMHUYECKYI0 (yHKIHIO? B uem 3T0o BbIpakaercs?
Hanummre ypaBHEHUS COOTBETCTBYIOLIUX PEAKLIHM.
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10.) Kakoe w©3 NEpeYuCIEHHBIX BEIIECTB HWMEET HOHHYK KpPHUCTAUIMYECKYIO
pemeéTKy?

A)Si02; b)O2; B)BaCl2; T')HCL

11.) Hanummure ypaBHEHUs peaklMii, C MOMOIIbI KOTOPBIX MOXHO OCYIIECTBUTh
IIPEBPAILECHHUS:

NH4CI — NH3 — NO — HNO3 — NH4NO3

B 3amannu HEoOXoAMMO Mo100paTh TE€ BEIIECTBA, KOTOPHIE OYyAYyT pearupoBaTh C
00pa30BaHUEM YKa3aHHOTO MPOJYKTa, BCNOMHHUTH YCIOBUS PEaKUUid U MPABUIBLHO
HanucaTh XUMUYECKUE YPABHEHUS.

12.Kakrie #3 BeIIECTB MNpU PACTBOPEHUM B BOJAEC OO0OPa3yloT SJIEKTPOJUTHI:
Cu(NO3)2, BaS04, CaCO03, Zn(OH)2, CaCl2. HazoBuTe wux, 3alUIIUTE
YPaBHEHHUS AUCCOLUALMH.

13.Kakue wuoHBI (momapHo) OyAyT CBSI3BIBATHCS B  MaJIOAMCCOLIMUPYIOITUE
BEIllECTBAa B pacTBope, coiepkammm uonbl: H+, Ba2+, OH-, Cu2+ K+, SO42-.
3anuImuTe ypaBHEHUS PEAKIIHM.

14.Kakue 13 BEeUIeCTB NMpU pACTBOPEHUH B BOJIe 00pa3yroT 3eKTponuTsl: H2S04,
Cu(OH)2, BaCI2, Na2CO3, AgCI, Ba(OH)2. HazoBute ux. 3anuinTe ypaBHCHUS
JTUCCOITHAITUH.

15. Kakue wonbl (momapHo) OyAyT CBSA3BIBATHCS B MAaJOIUCCOIUUPYIOIINE
BEIIECTBA B pacTBOpe, coiaepxkameMm wuonbl: Ag+, Cl-, Baz2+, Cu2+, NOS,

OH.3anumure ypaBHEHUS pEakiuil.

16. Hanumure ypaBHeHUs peakiuii: a) Oy-TeHa-2 ¢ BOJOpOAOM; O) mporeHa ¢
OpOMOBOJIOPOJIOM; ~ B)  TOJNYyYEHHs]  2-METWINPONEHAa  JErHAPUPOBAHUEM
COOTBETCTBYIOIIETO ajKaHa;, T') TMOJYYEHUs XJIOpITaHa W3 ATHIICHA; J[) TOPCHUS
neHteHa. HazoBute npoyKThl peakiuii a s 0.

17. Wcnonp3ys Tabnuily, yKaKuTe:

Tabnuya: CBeaeHMs 110 YII€BOJOPOAAM

0,120 am CH,4 CeHg CoHg CoH, S

0,134 am CnHans2 CnHan CnHans CnHan-2 p
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0,154 am - =

109°28' 120° 180°
CsHe CsHg CsHy
N3omeprl I'omomoru C4Hs

a) aJIKeHbI, HE UMEIOILIE U30MEPOB;

0) o611yI0 (hOPMYITYy TOMOJIOTHYECKOTO PsiJia aJIKEHOB;

B) 00111y10 (hOpMYJTy alIKaHOB;

C6H5CH3

C5H10

CoHy

sp

C4Hg

C4H10

CsHa1,

sp

C6H14

C7H12

T') 4eM SIBJISIFOTCS 110 OTHOIIIEHUIO JPYT K JIPYTY BEILlECTBA Psija dTHUIICHA;

1) bopmyiy, Iepeaaroy0 KAaYeCTBEHHBIN U KOJTMYECTBEHHBI COCTAaB BCEX

U30MEPOB U TOMOJIOTOB AJIKEHOB;
€) Ha3BaHUE CB3EH B aJIKWHAX;

’K) TUI THOPUIA3AINH B AJIKEHAX;

3) TUI TUOPUAN3AINY B aJIKUHAX;

W) IJIUHY CBSI3U B aJIKMHAX;

K) 0011y10 (hOopMYyITy aaKaJaueHOB,;

J1) BAJICHTHBIN yTOJI B MOJIEKYJIEC dTUJICHA,;
M) BaJICHTHBINA YTOJ B MOJIEKYJIE alleTHIICHA;
H) BEIIECTBA, OTHOCSIITUECS K aJIKMHAM,;

0) BEIIECTBA, OTHOCSIIIUECS K aJIKaUCHAM.

4. HanuiuuTe 0TBEThl HA BONPOCHI .

AneTujieHOBbIE YIJI€eBOAOPOABI (AJTKUHBI)
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HO,Z[FOTOBBTG YCTHBIC OTBETBHI Ha BOITPOCHI.

1.) KakoBa o6imas gopmyna ankunoB? Urto obiiero B crpoeHnu ux moiekyn? Kak
Ha3bIBAIOT AJIKUHBI?

2.) Kakue BuIbl M30Mepuu XapakTepHbl ajig ankuHoB? CocTaBbTe B TETpaau
CXEMY, OTPAXKAIOIIYIO BUJbI U30MEPUU AJIKUHOB.

3.) Harmmmre MoJnieKysipHbIE B CTPYKTYpHBIE (DOPMYIIBI IEPBBIX YETHIPEX UICHOB
TOMOJIOTUYECKOTO Psifa aIKMHOB, BKIIIOYAst ©30Mepbl OyTaHa v neHTuHa. HazoBute
BCE BELICCTBA.

4.) Kakue nBa crocoba SBISIOTCS OOIMMMHU JUIS TOJTYYEHHs] MPAKTUYSCKH BCEX
KapOOHOBBIX KUCIIOT? [IpuBeauTe KOHKPETHBIC MPUMEPHI U COCTABLTE YPaBHEHUS
peaKunil.

5.) KakoBsl crneuuduueckue crocoObl MONTYYEHUS MYpPaBbUHOM U YKCYCHOM
kuciot? [IpuBenure ypaBHEHUS peakni.

6.) Kak ouuctuth 3TaH oT npumecu 3TwieHa? JlaliTe 00OCHOBaHHBI OTBET W
HaIUIIUTE YPAaBHEHUS PEaKIIUil.

7.) Kak mpakTH4YeCKH Y3HATh, COJICPIKATCS JIM aJKEHBI B rasze, UCIOJIb3yeMOM Kak
TOILJIUBO B OBITY?
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