4. AHCTPYKIMUS 110 SKCIVIYATAIIUU DU

BBEOCHME ...t 4-2
3ANYCK MPOTPAMMDI ........uuuuiuinieeninnnnnnnnnnnnsnannnnnsennnnnnerrrnanerannnnannnn. 4-2
PerncTpaumsa NONMBb30BATEIIA .........uuuiiiiiiiiieeeiiiiieeeeeei e e eaii e e e eaanns 4-2
TRABHOG MEHEO ...t 4-3
J1aGOPAaTOPHBIE PABOTDBI .......ccvvviiiiiee e e e e e 4-3
JTaBOPATOPHBIE OMBITBI. .. eeeeeeeieeiiiiiaeeeeeeeeeeeeannseeeeeeeeeeernnnnaeeaeeeeeeennes 4-3
JTaBOPATOPHBIN XKYPHAIT ...cceeeeeeeeiiiiieeeeeeeeeeeeeiiias e e e e e e eeeeaennnnneeeeeeeeeennes 4-8
Mpuembl paboTbl ¢ PegakTopoM XMMUYECKUX YPABHEHWUMN ................. 4-13
[Fanepest HABMIOLAEHUM ..........uuuiie e e e e e 4-16
KOHCTPYKTOP MOFIEKYJT ...uviiiiiiiieeiiiiii e eeeii e e e et e e e et e e e eaaa e e e eanans 4-17
TEOPETUUECKAA HACTD....cevvvuiieiiiiieeeeeeiiie e e e et e e e e eab e e e e eat e e e e eesa e aaens 4-17

AJ'IFOpI/ITM COCTaBJ1eHUA HpOCTpaHCTBeHHOIZ CTPYKTYpPbI MOJIEKYS1bI ..4-18

PaboTa C KOHCTPYKTOPOM MOTIEKYIT....cceeieieeeeeeeeeeee e 4-19
TECTUPOBAHME .........oviiiee et e e e e e e e e e e eeeaees 4-23
OnncaHNEe NCNOSMBb3YEMBIX TECTOB ....uuuuieeeeeeeeeeiriiiieeeeeeeeeeesnnnnnaeeaeeeas 4-25
IS ¥x - LS [ TR 4-27
UHdopMaLMOHHO-CNPaBOYHbIE MAaTEPUASIbI.............uveeeerieneeeeennnn. 4-30
(0] T[T R 4-30
Tabnuubl n gpyrne cnpaBoYHble MaTepuarbl MO XUMUM: ................... 4-36
)V =Y = ToY 11 = o S 4-37
KapTa 9NeKTPOHHOTO UBAAHUS ......eeveiiieeeeeiieeeeeei e e et e e e eaai e e e eanans 4-37
[TPEAMETHBIN YKABATEITD ..uuuieiiiiiieeeeiiiieeeeeaii e e e eet e e e e eaa e e e eaaa e eeenaans 4-37
TTOUICK ...t e e e 4-38
UHTepcdenc npenonaBatens (Ans ceteBOM BEPCUMN).................... 4-38
[ocTyn K NabopaTOPHBIM PABOTAM .......cceevviiiiiieeeeeeeeeeeiiiee e e e eeeeeeeanes 4-40
[OCTYN K BOMPOCAM TECTOB. .. ..vvuuuieeeeeeeeeiiiiiiaeeeeeeeeeesnnniaeeeeeeeeeennns 4-41

PaboTa c rpynnown y4eHnkoB. NMpocmoTp nabopaTopHbIX XXypHanos 4-41

(©}
=
(¢}
=
=
s
=
)
=)
S
~
©)
=~

=
=
=
s
<
=
B
=
M
=
S




4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU 4-2

BBeaeHue.

OnexktpoHHoe wu3nanue «Xumusa. 8-11 kmacc. Bupryanpnas maboparopus»
MpeHa3HaYeHO JI UCIOJIb30BaHUS B TEKYIIEM y4eOHOM IPOLIECCE MOITHOTO CPETHETO
o0miero o0pa3oBaHus IpU MOJATOTOBKE y4YaIIUXCS BO BPEMs 3aHSATHIl B KOMIIBIOTEPHBIX
KJIaccax, a TaKKe BO BpeMsl ayJIUTOPHBIX 3aHATUN (neMoHcTpauuu). Kpome storo,
o0ecreynBaeTcsi BO3MOXKHOCTh HCHOJB30BaHUs DM 1 camMocTOosTeNnbHOW paboThI
yqamuxcs (1oMa, B OMOIHOTEeKe, METUAIICHTPE).

Lenb 37EKTPOHHOTO W3JIaHUSI — JOCTHIKEHHE HOBOTO KauecTBa 0oOpa3oBaHUS,
o0ecrieyeHHe METOIUWYECKOM TMOAJNCPXKKM Y4eOHOro Tmpolecca C  IMOMOIIBIO
COBPEMEHHBIX, MPEUMYIIECTBCHHO HWHTEPAKTUBHBIX, CPEACTB U (PopM oOydeHHs, a
TaK)Ke TMOBBIIICHHNE Y4eOHOH CaMOCTOSITENPHOCTM U TBOPYECKOW aKTUBHOCTH

IMIKOJBbHHUKOB.

3anycK nporpamMmmbil.

3anyctute OW B COOTBETCTBUM C MHCTPYKIHUEH, NpUBEIEHHOW B 1.2

"PekoMenaanuu 1o ycraHoBke" gaHHoro PykoBojicTBa.

e e e
Mocre anyea  Xpypmma (8-11 knacc)
POrPaMMBbI IPOMTPHIBACTCS BMPTYO NnbHAS ﬂgéopcﬁopm q
3aCTaBKa.
> A

P 48 & I e

ey e
Perucrpauus nonb3oBaTens. o

Damunua

PCFI/ICTpaI_II/ISI IMOJIB30BATCIA IpE€AIaracrcd IocCie
Nms
IIpoOCMOTpa 3aCTaBKH. Ecin Brl paHe€eC pErucTpupoBaInCh, TO

BBEJIUTE CBOE MM M Naposib U HaKMuUTe KHOmKy "Bxox'". flapens

Peructpauyun
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU 4-3

Ecnu Bel BnepBbie HaumHaeTe pabOTy C DJIEKTPOHHBIM H3JaHHWEM, HOKMHUTE KHOIIKY

"Peructpanusa".
Perucrpauus
Pamunus B otkpriBiemcs okHe "Peructpanus" BBEeAuTE CBOE
A
WMS U TapoJib, HOBTOPUTE MAPOJb JJIsl POBEPKU U BBEAUTE
Ums
HOMEp CBOEro Kijacca. 3aTeM HaxMmuTe KiaBumy "Bxon'.
apors Teneps Brl siBIsieTech 3aperucTpUpPOBaHHBIM T0JIb30BATEIIEM
noBTOpWTE Napont AJICKTPOHHOTO M3JIaHus, U BCs mHpopManus o Bameii padore
C SJICKTPOHHBIM M3/IaHUEM OyIeT XPaHUTHCS B CIICIUATHLHOM
Knacc
¢aiine.
Otmena \
(naBHOE MEHIO.
Xumus (8-11 knacc). BupryanbHasa nadoparopus -X
D Jabopamopnwe paGomst
Konnexuga
EE T T T T W W
. - = N ( N N - S N w
[Ipn mepBOoM 3amycke o coml e i o (L (7 R~
§ — A — CaoiicTea Caostctea  — E %
CD ROM mepconax "Xumuk" 3 B || < =
rf R
Konctpyxrop oo =
Pa3bACHUT Bam [CITH,  waneem / ATOMb! U ] X xve ]cu‘,,,, \ . E E
y p paToOpUM z
ISHE!
Ha3HaYE€HUE M  COJCpKaHHUE =
Aep . ok

OJICKTPOHHOT'O U31aHUA.

JlabopaTopHble paboThl.

Paznen "JlaboparopHbie paboThl" cOCTOUT U3 mATH TeM. [lomp30BaTenp MOXKET

nepeiTH K 110001 Teme, BBIOpaB COOTBETCTBYIOIIUHM ITYHKT MEHIO.

JTaBopaTtopHbie onbITbI

JlaGopaTopuble pabOTHl TpeIHA3HAYCHBI JJII TPOBEACHHUS U JACMOHCTpALUU
XUMHYECKHX OMNBITOB. [l0/Ib30BaTEN0 MMPEIOCTABICHBl CpPEACTBA JUIS 3aIlOIHEHUS
7a00paTOPHOTO JKypHaJIa, BKJIIOYAs PEIAKTOpP XHUMHUYECKHX ¢opmyn. Bo Bpems

BBIIIOJIHEHMS ONbITa OCHOBHBIMU JIEHCTBUSMH MOJIb30BATEII SBIISIIOTCS:




4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

o IlpuinBaHue KUIAKOCTU

e Ilpuceimanue cyxux BEUIECTB

e [lpuinBanue Mo Karsim

o HarpeBanue XUMHYECKOMU MOCYAbI
e 3arnojiHEeHUE KypHaia

e (CoOopka mpubopoB

. Ha6J'IIO,I[eHI/IC 3a SKCIICPUMEHTOM B OKHE YBCIIMYCHUA

lMpunueaHue xudkocmu
Jlnst mpUIUBaHMS JKUIKOCTH B MPOOUpPKY (dapdopoByro daIiky, XUMHUYECKHIH

CTaKaH | T.J.) HEOOXOUMO:

1) BBIOpaTH MPOOHPKY;

2) BBIOpATh CKIITHKY C PEAKTHBOM;

100 { -

3) ans mpUIMBAHUS pPEaKTHBA HaXKaTh MBIIIBIO Ha ‘ N7
CKIITHKE W YJIEP’KUBAaTh KHOIKY MBI, ITOKa %
KHUJIKOCTh HE OyIeT mnpuiauTa (eciii peakTHBa ,
HEJIOCTAaTOYHO, TO  MPWIMBAHWE  CJIEIYET L
MTOBTOPHUTB).

lNpuckinaHue cyxux eeuwecmes
[Ipuceinanue cyxux BemecTB B Mpobupky (haphopoByro yamiky, XUMHUECKHIA

CTaKaH " T.)I.) IMPOU3BOAUTCS HIIIATCIICM. I[J'If[ IPHUCHIITaHUA H€O6XOI[I/IMOI

- - ol | . | -l
1) BBIOpaTH MPOOHPKY; i
2) BBIOpATh CKIISTHKY C PEaKTHBOM; Nl Ai@ P.0|
2 2 ;
B g _J
3) HaKaTh MBIIIBIO HA IITIATENe. e

lNpunueaHue xxudKkocmu o Karsasm
HpI/IJ'II/IBaHI/Ie KHUJAKOCTU IIO0 KaIlJIAM HPOU3BOJUTCA IMPU MOMOIIU MNHUIICTKH. I[J'If[

IMPpUIINBaHUA HCO6XOI[I/IMOI

1) BeIOpaTh MPOOUPKY; g
2) BBIOpATh CKIITHKY C PEAKTHBOM; Nao f

3) Ha)>XaTb MBIIIBIO HA ITUIICTKE.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU 4-5

HaepesaHue xumuyeckoe rnocyobl
Jlnst HarpeBaHUs XUMHUYECKON MOCY/IbI CIIEAYET UCIIOIb30BaTh T'a30BYI0 TOPEIIKY,

CHUPTOBKY, DJIEKTPOILUTUTKY M BOJSHYIO WIM TecuaHylo OaHwo. [[ns wHarpeBaHus

HEO00X0aUMO:

1) BeIOpaTh HarpeBatellb (WJIH COOTBETCTBYIOIIMIMA
MIYHKT MEHIO);

HarpeTts npo6upky
MpoRnon#KUTEL ONWT ]
2) BBIOpATh NOCYY JUIS HArPEBaHMS. \

3anonHeHue nabopamopHoO20 XypHana
Jlis cocTaBieHMsl OoT4eTa MO JabopaTOPHOM paboTe CIIyKUT
nabopaTopHbIi sxypHaIL. [l BEI30Ba J1aO0OPaTOPHOTO JKypHAJIa HY>KHO

HaXXaTb Ha COOTBCTCTBYIOIIYIO HKOHKY, PAcCIIOJIOKCHHYIO B IIpaBOM

W€ MuneleArioe
ol BUIMIAdLOH]]

HIDKHEM YTIIy 9KpaHa. 3arojiHeHHe 1abopaTOpHOro KypHaja OMUCaHO
B COOTBETCTBYIOLIEM pa3zzaene "[lomomn".

Jliig 3anoaHeHus! oSl HabJoieH!H B 1a00paTOpHOM KypHaje
cnyxuT QoroanmapaT. i BeI3oBa oroanmapata Hy)KHO Ha)KaThb Ha

COOTBCTCTBYIOIIYIO HKOHKY. HOSIBI/IBH_IYIO Cia PaMKy CJICOYCT

MNEpCABUHYTH B HYKHYIO ITO3UIHUIO U HAXKATDH KJIABUIITY MBIIIX €IIC pa3.

Cb6opka npubopos

Cxema X

Ilepen cOopkoil mpubopa cieqyeT BHUMATEIbHO ( j>

paccMoTpeTh ero cxemy. IIpubop cobupaercss M3 COCTaBHBIX
yacTel B OMNPENEICHHOW MOCIEN0BATEIbHOCTH MPU MOMOIIHN

MBIIIIHN.




4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

OKHO ysernu4eHust

st Gornee neTadbHOrO HAOMIOACHUS 33 MPOTEKaHHEM
XUMHUYCCKUX peaKHI/II\/'I CIIYKUT OKHO YBCIIMYCHUSA, B KOTOPOM

KPYIIHBIM IIJIaHOM IIOKa3bIBACTCA BBITIAACHUE ocajka, = -

BBIACIICHHUE TIasa, HW3MCHCHHUC IBCTa PCAKTUBOB MW JAPYIrue ]

NpU3HAKKM  XUMHUYECKUX  peakiuid. OKHO  yBEJIMYECHUS

IMMOKa3bIBACTCA aBTOMATHUYCCKU B XOAC BBINIOJHCHUA PCAKIUU,

TpeOyIOIIeH NeTaTbHOTO HAOTIOICHUSI.

—eao —

x P pasora 2.5 Ui " HOTANAM M HX CORAMNOHME -X ‘
=

OnuT 2. BIsHMOR0ACTEHE RBNOUMMI M WENOMOIGHO ML MMX MO TANNOS C BOJ0R

' B X0ae BBIINTOJIHCHHU A

Fﬁ — -~

Konnenwa

B

Tatnwus

71a00paTOPHOTO OIBITA, TITABHYIO

‘ 4acCTb OKpaHa 3aHUMAacT

uHopMallMOHHOE  TOJe, B

- - / - - | KOTOpOM JIEMOHCTPUPYETCSI
M B2 i e i i\ OTIBIT, u oToOpaXkaroTcs
/ iy b bl L ~ HeoOxouMoe XUMHAYECKOE
\_-\.} '\ -
wil ey © T = 000pya0BaHHE H II0CY/A.

ﬁ% | MOMECTUTE TUrEMNbHLIMG LMNLIBMM B KAKAYH U3 HIX CODTEETCTEEHHO N0 KYTONKY NHTHA %
(s | HaTPUA M KBS

HNuctpykunn K

[OMECTUTE TUrENbHBIMMA WWNUEMA B KEKAYH U3 HWX COOTEETCTEEHHO NO KYCOYKY NATKE,
HATPUA U Kanua.

nabopaTopHOMY OTIBITY
W3JIATAlOTCSI B TEKCTOBOM

BUJE M CONPOBOXKIAIOTCSA peublo nepcoHaxa "Xumuk". B pexume coKpaleHHBIX

KOMMCHTAPUCB HHCTPYKIMU 3BYKOM HC I[Y6J'H/IPYIOTCH.

% Naedoparopyuas pasora 2.3, CEOACTEA KMCAOT W OCHOBBHKA -X
T OnuT 6 B3me0R8ACTBHE KHCAOT U WBNOUER € CONRHI

. [Iepconax "Xumuk"
CIIEUT 3a HOPSAIKOM
BBITIOJTHEHUS 71a00paToOpHOTO

OIBITA H JaeT HeOoO0XOoINMBIE
pPEeKOMEHJIalluk TI0 XOAYy €ro

BBITIOJIHCHU .

=N |
5 | LoGoBsTe pACTEOR COMM
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4. AHCTPYKIUS 11O OKCIUVIYATAIIUU DU

x Natoparopras patora 2.8, MNoarpynna asora =23
B OnuT 2 OxucaUTENMHIE CEORCTEA AIOTHOM KHCAOTH
'

BeimonHsss 1abopaTOPHBIN  OIBIT,

Ko e * -4
yJamuiics  MaHUOYIUpyeT Ha 4 TS _t“

ﬁ ‘ n‘y'q:
JKpaHe JByX- M TPEXMEPHBIMU - — = -
00BeKTaMu u BBIOMpaET ‘
MpPaBUJIBHBIA OOBEKT W3 Ha6opa\ ‘
TIPETI0KCHHBIX. @ JT\L\N 2

l{ bs | . -

[Ipn HEIIPAaBUIBHBIX @ ," l
\

JneicTBUSAX nepcoHax "XHUMHUK"

i B Tpu NPOBUPKM NONCHMTE NO CAHOMY LNATE M CTPYKEK MM, KPACHOTO $HOCHOPA W
! yrna I

HCIIPpABJICHUA. PeSYJ'IBTaTBI BBITIOJTHCHU A JIaGOpaTOpHOFO OIlbITa 3aHOCATCA B

YKa)eT Ha OMIMOKH U CIIOCOOBI UX

COOTBETCTBYIOLIHH (paii1 1 MOTYT OBITh IPOCMOTPEHBI IPENOIaBATEIIEM.

% paropuas pasora 2.4 Ci conen -X

HeoOxomumasi  TeopeTnueckass W

* B33UMONEACTEVE CONEN © IACNOTIMM
* BIBUMOABIHCTEVE CONEH CO WENONaMM (1) p

B * B3auMOAERCTENE CONSH C METANNAMA CHpaBOI‘IHaﬂ HH 0 MauI/IH
Komed o BaumonedicTeme coned C conamt

* Ka4ecTsenHan Peaiua ua cynb s
* PRUIOKEHNE HUTPETOD Hpe,Z[OCTaBJ'IHeTCH, B OCHOBHOM, IIO
Tated * KZECTOEHHAR PEIUMA Ha HaPO, v docdaTel
o Momy<eHme BICNoPORa

& Heiestyerton Emut K CRORNPSR N im e Mepe BBIMOJHEHUS J1a00PATOPHBIX
* BIaUMOASACTENE XENEID C CONAMM :
Ronommmenswo - pabot. Jlns BBI30Ba TEOPETUYECKOM
* CoeanHeHns v3 3-x u GONee aTomos
* OCHOBaHMA

J et ’ u cnpaBquoﬁ I/IHd)OpMaI_II/II/I
* Owcuan
* Mapuasl
o MEXaHY IEKTDOMTINEC KON A MaLMIN vl " "

MEX3HIOM IEKTDO. (ECHOM AMCCOUMALY =l I/ICHOHL3Y}OTC}I NUKOHKUAU
i) e —

Konnekua P Tabnmue! B JICBOM BerHeM

yIIIy 3KpaHa.

Huxe MNPUBCACH MPUMCP IOJb30BATCILCKOI'O HHTep(l)eﬁca J'Ia60paTOpH01"0

OIIbITA.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU 4-8

JlabopamopHsbil orbim “OKucriumernbHbie ceolicmea a3omHouU Kucriomsl”

Ha3zBanue naGopatopHoii paboThI 1
Mepexo/1 Ha [NIaBHOE MEHIO

HazBanue 1abopaTopHOro ombITa U
MEPEeXo/1 K MEHIO OIIBITOB J1a00paTOpHOH paboThI

2 flotoparopuas pasora 2.8 nlnrpgmnu azfin =

HOCYHa, . Onur 2 Oxscnutenssaie CEOACTBA BZ0THOR KICAOTH

PEaKTUBBI U

obopynoBanue, N

HCIIOJIb3yEMBbIE B 4"

en [Tone

nabopaTtopHOM
BEITIOJTHEHHS

OTIBITE o
1a060paToOpHOTO

(mepemernaeMbie paTop
oTbITa

3JIEMEHTHI)

Konnexuus, WncTpymeHTHl,

TaOTUITBI HCIIOJIb3yEeMbIC B

nabopaTtopHOM
OITBITE
(mepemernaembie
3JIEMEHTHI)

B ThU MPOBMpKHM
yrns

@
\ IMepconax "XuMux" = E
WucTpyKuus 1o (KOMMeHTapuu U = a
IMomorp s
BBITIOJIHEHHIO PEKOMEH/IAINH 110 8 2
71a00PaTOPHOTO OMbITA BBITIOJTHCHHIO E B
o 71a60paTOPHOTO OIBITA) = =
JNaBopaTopHbIn XXypHan =
E‘J o

JlaGopaTopHbIii *KypHan mpegHasHaueH Ui COCTABICHHS OTYETa O BBHIIOJIHEHUHU
nabopaTopHbIX paboT. B HeM ¢ukcupyercs kak oOmiass nHGopManus o JadopaTOpHOI
pabore, Tak M HMHpOpMAIUSI O XOJE NIPOBEACHHUS KaXXIOTO OIbITa, BXOMSILEIO B
nabopatopHyto padoty. O crocobax 3amojHeHHs J1abopaTOpHOro KypHasia Bl Moxere
y3Hath B paznene "Murepdeiic nabopaTopHoro xxypHana'.

UYroObl OnrcaHus peakiuii, MPOUCXOASIINX BO BpEMs NIPOBEICHUS OIBITOB, HE
OBUIM TOJIOCIIOBHBIMH, YYEHHK MOXKET TOJKPENUTh WX YPaBHEHHUSM XHUMHYECKHX
peakuuii 1 M300pakeHUsIMU, CIIEJIAaHHBIMU C TOMOIIbI0 MHCTpyMeHTa "d¢oroamnmapar'.
VYpaBHEHUS XMMUYECKHX PEaKIMil COCTABIAIOTCSA ¢ TOMOIIBIO "PegakTopa XuMH4ECKnX
ypaBHeHui". HaOmronenus, coOpaHHbIe C TOMOIIbIO HHCTpyMeHTa "¢oroammapart',
xpandarcs B "[anepee HaOmroaeHMMA".

JlaGopaTopHbIil KypHaJI co3maeTcs Ui KaKIOro yuYeHHKa B MOMEHT, KOTJa OH

Ha4YMWHACT BBIIIOJIHATD na60paT0pHy10 paGOTy, " COXpPAaHACTCA B €TO nuyHoM nanke. Eciu




4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

YYEHMK HE YCIeBAaeT IIPOBECTH Bce |HOATBEpAMTE E
. Bt ke pAGOTANM HAR 3TON NASGPATOPHORA PASATON,

OIBITHI JJaOOPaTOPHOH PabOTHI 3a OJUH HOTMTE HAYATE B& BRMNONHEHWE CHORAT

pas, TO IpH CIEAYIOMEM OOpaIlEHHH K fa | Her |

9TOH ke pabore emy Oyner 3amaH
BOIPOC O TOM, XOYeT JIM OH HaudaTh BBINOJHEHHE JabopaTOpHON paboThl cHOBa. B
cllydae TOJIOKUTEIBHOTO OTBETa CTapblid J1a0OpaTOpHBIA KypHan OyneT mepeHeceH B
"ApXxuB", KOTOPBIA TOXXE HAXOJIUTCS B JIMYHOM IaNKe YYCHHKA, a BMECTO HEro Oyaer
CO37IaH HOBBIA HE3aINOJHCHHBIM JTA00PATOpPHBIM KypHaid. Ecim ke y4eHWK OTBETUT
"Het", TO OH CMOXXET MPOJIOJKHUTDH BBIMOJIHEHHE Ja00paTOpPHOI paboThI U 3aroIHEeHHE

71a60paTOPHOrO KypHaja.

MHmepgbetic nabopamopHO20 XypHarna

Oxno “JIaGopaTopHBIi KypHa1 BBI3BIBACTCS ABTOMATHYECKH

1ocJie 3aBepILICHUS ONbITa JUOO B JHOOOH MOMEHT YYEHHUKOM (ILEITYKOM %
JeBOM KHONKM MBIIIM Ha M300pakeHUH J1a0OpaTOpPHOro XKypHaia B
IIPaBOM HUKHEM YIJIy SKpaHa).

XKypHan cOCTOMT M3 HECKOJIBKHMX COCTAaBHBIX dacTel: oOmel MH(OpMaruu mo
Bcell ylabopaTtopHOii paboTe, pe3yiapTaTra TECTOB MO TEXHHUKE O€30MaCHOCTH, OTYETa U

BbIBOJIA IO KAXKAOMY OIIBITY U PE3YyJIbTaTa UTOTOBOT'O TECTA 10 J'Ia60paT0pH01>i pa60Te.

Oanksie yuaHHKa [ata axinanHeHus paboTw
Haamawwe nabopatopHod pabors ;
h) T
Ywaryy Waanos Metp Jema 31102003
o 96"

Mabopamopran paboma
2.9"Kvcnopog v cepa”
L, R
=
J
Pazimsmarrs Imscma ng maxkues exonzcqkacmy MpasvnsHo 5 a 5 sonppcoR
EOnwr | MomydeHie MICNOPOSA M KAYeCTEEHMAR peakua Ha wiro
i Onpm 2 CROWCTESE KMCNOPOAA

& O

3 MoMfyueHWwe 0I0H3 W WCCNEJ0EEHKE €0 CEOHCTE
Bzanro eicTEWE CEpR C METANNAMY
' MonyseHite cepoBoAOPOAA W Bro CBORCTEA

éCnncuu onLiToE & paboTa / l:ienh- paboTsi 5

Pe3ynkTel TECTE NO TEXHWKE DEIONACHOCTH

OOmas uHpopmanus BkiIoyaeT B ceOs (aMWIMI0O U UM yYeHHKa, KJacc,
Ha3BaHUE U I1eJIb JJabopaTopHOU paboThl. Bee aTu manHbIe, KpoMe e JIabopaToOpHOU

paboThl, 3aHOCATCS B JKypHau1 aBTomatudecku. lLlemp mabGoparopHOii pabOTHI
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

dbopMyIUpyeT U 3aHOCHUT B KypPHAI YUYECHUK CaM HJIM C TIOMOIIBbIO yuuTens. Pe3ynbprare

TECTA [0 TEXHUKE 0€30I1aCHOCTH BHOCATCS B KypHal aBTOMAaTH4YCCKU.

TexcTOBRLIA KOMMEHTADWA B OT4YEeT 110
i PoTorpagHs peaKuMm
\ ,‘T"W”*"‘“ DB pacpus peaky KaXJIOMY OIIBITY BXOJAT:
= qneim 5 Momy<eHre cepoBoi0poAa W ero cEoRCTEA o
I P ol FT0 AN FY SN R PR DL LR MRS W ORERON EHERGTOR |
2 AN =2 H S0, ALIS0, )+ 1H, 0 | peaK]_[Hf/i U KOMMEHTapuu
| | K HHUM, OIIMCaHHuEe
\_J 6 .
) HaOJIIO1a€MBbIX pCaKIIHUU.
F TR EHAA DAL A CONHOA ERLNOTY & NEZDOEC HOY SNaddaats HalN0AAETIA DAl TROD SR oINS i
e p— \ s Ka)kJ1oro

!YFIEEHEHHG paaKLMI TexcToBRA KGMMEHT&HHE‘IS

CBOH Ha6)’IIOI[eHI/I$I IIpu I1IOMOIOK BBOJla TCKCTOBOI'O KOMMCHTApPHUA, COCTABJICHHA

OIIbITa YYCHHUK OIIHMCHLIBACT

XUMHYeCKuX GopMyll, a Takke hoTorpaduii, moITydyeHHBIX B XO/€ BBIIIOJHEHUS OIBITA.

TexcToBBII KOMMeHTapHUii mo3BossieT Bam omuchiBaTh CBOM HAOIIOJEHUS B
TEKCTOBOU (popme.

YpaBHenue peakmuu. Ilpy Haxatum Ha HaaNUCh "wenknume, umMooObL
ecmasums ypagHeHue peakyuu" OyIeT BBI3BAH PEAAKTOP XUMHUYECKUX (POpMYT, B
KOTOpOM BBl MOXETe€ COCTaBUTh YpAaBHEHHS XHMHYECKHX PEAKIMM, MPOTEKAIOIINX B
TEKYILEM OIBITE.

®otorpapus peakuuu. [Ipu Haxxatuu Ha doTorpaduro OyaeT BbI3BaHa rajepes
HaOmroneHuii, B koropoil Bbl Moxere BbIOpaTh mH00yI0 U3 cAelTaHHbIX Bamu

dotorpaduii ansa goOaBieHus B Tolie Habarooenus. llpu

HaGnrgeHua

HaBEJEHUM Kypcopa MBIIK Ha (oTorpaduio, B €e BEpXHEM

[MpaBOM YyIUIy IIOABATCA KHOIIKK YIIPABJICHUA, KOTOPBIC

MO3BOJIIOT YBEJIUUYUTH ¢dororpaduo U ynaauTh ee

nus3 J'Ia60paTOpHOl"O JKypHaJia.

Pedakmop xumu4ecKkux ypasHeHul
PeL[aI(Top XUMHNYCCKUX ypaBHeHI/Iﬁ MMpeaHa3sHa4YCH AJIsI COCTABJICHUSA ypaBHeHI/Iﬁ

XUMHUYECKHX peaxiui. OxHoO

YpasHeHWA peakumm
1 BGEHMD.IIEI:‘IETBHE ANKNMAHWA ¢ DECTEOROM IIE-'l'.IHl:II:l LG (W ]

BBI3BIBACTCSA aBTOMAaTHYCCKHU BO BpEMs 2Al +3H:50, =Al 2(504):+3H:

"PenakTop XMMHYECKHX ypaBHEHUN"

MPOBE/ICHUS ONBITA TPH 3ABEPIICHUH  Beragia Hosoro ypasmenis \

HameHnenue YHE BCTABNEHHOTD
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

Kaxaon peakuuu. [Ipu 3amonHeHnH T1aOOPATOPHOTO KypHAIA YYCHHUK MOXKET BBI3BATh
"PenakTop XMMHUYECKUX YpaBHCHHI'", HAXKaB HA HAJIUCh "wenkHume, umobvl 6cmasums
ypaeuenue peaxyuu', 9TOOBl BCTaBUTh HOBOE YpaBHEHHE PEaKIIMH, WU, IICIKHYB Ha
YK€ BCTABJICHHOE ypaBHEHUE, YTOOBI U3MEHHUTH WIJIH 3aMEHHTH €rO.

PenakTop XMMHMUYECKMX YpaBHEHHMH COCTOMT U3 CJCAYIOIIMX TMOJEH: MOoJs
MCXOJIHBIX BEIECTB, IOJISI aTOMOB, TOJII PEAAKTUPOBAHUS U Talleped XHUMHUYECKHUX

YpaBHEHUH.

Mone peaakTHpRORAHKA

MNone atomos
NMone McxXoQHBIX BEWECTE

OuucTia nona
penakTHpoBaHKUA Beumcpn Fm Al Co HOT H:505 HyPMOy NaOH KOH Ba{OH) H:O

PeiiM PeaakTUPoBaHHA N\ —
Pesiim YOANEHWA AlH S O
Pexum nepemelyeHmua s, ‘_ : CTENEHW OKHCNEHKWA
Beof cTeneHeR OKMCIBHNA™, S Al «3H:50, = Al (S040;+3H; . -
BRCOE ™ W B

BHU” WHE - 123456T7TKK0 HH,D.EKCLﬂ

KoadrdpmumeHTs

Beon drophynkl :'; -1 x3ase189 9/ CUMBONEI

e e
CoxpaHenue B ranepee s - SR Ao ool
- Coet0ii

tm{) ] =wa] | -<um)

 Yoanewde ypaesHeHHA

)

IAL#3HS0 = Al (S0 4),+3H;

BcTaBka ypaBHEHHWA B

-
LY I1a[}0EElTQthIH HypHan

lanepes XUMWYECKUX YPaBHEHHA

[Tone UCXOAHBIX BEIIECTB COAEPKUT CIIMCOK BELIECTB, UCIOJIB3YEMBIX B OIBITE.
HepeTaCKI/IBaSI HX C IIOMOIIBIO MBIIHW B IIOJC PCAAKTHPOBAHUA, MOXKXHO COCTAaBUTH
JICBYIO HaCTb YpaBHCHHA pCaKIH. HpI/I 3TOM aTOMBI, BXOAAIIINUE B COCTAaB 3THUX BCIICCTB,
MOMEIIAIOTC B Toje aToMoB. IleperamuB 3T aToMbl, a Takke KOA((UIHEHTHI,
WHACKCBl U CHMBOJBI B II0JI€ PENAKTUPOBAaHUSA, MOJKHO COCTaBUTh IPaBYIO YacTh
ypaBHEHMs peakiuu. TakuM o0pa3oM COCTABISIOTCS MOJIEKYJISPHBIE YPaBHEHHUS.

YTo0OBI COCTaBUTh KPAaTKOE HOHHOE YpaBHEHHE, HEOOXOIMMO CHayasa MepeHeCcTH
UCIIOJIb30BAaHHBIE BEILIECTBAa B II0JIE aTOMOB, YTOOBI pa3OUTh UX HA aTOMbI, KOTOpHIE
3aTeM MOKHO HMCIIOJIb30BaTh JUIsl COCTaBJICHNS YPABHEHUS.

CocTaBlIeHHOE ypaBHEHUE COXPAHSIETCA B rajlepee XUMUYECKUX ypaBHEHUU. Tam
XpaHATCA BCE ypaBHEHHS, COCTaBJIEHHBIE JUIsI OJHOTO ombiTa. BeiOpaHHOE B ranepee
ypaBHEHHE MOXKET OBbITh BCTABJICHO B JIAOOPATOPHBIN >KypHAJI UM OTPEAAKTHPOBAHO B

IoJIe pCaAaKTUPOBAHUS.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

Kuonka OQuncrka moJs pe€AaKTHPOBaHUSA m HCIOJIB3YCTCA AJId OYMCTKU IMOJIA

PEAAKTUPOBAHUA U COCTABJICHUA HOBOI'O YPaBHCHUA.

Knomka PeskumM perakTHpoBaHUS ] HEeoOXoauMa JUIs BKIIOUYEHHS PEeKHMa
pEeNaKTUPOBAHUS XUMUYECKOTO YpaBHEHHS. DTO OCHOBHOHM PEXHM pabOTHl pelakTopa.
Paboras B HEM, YUCHUK MOXKET [[O6aBJ'ISITB HOBBIC BCIICCTBA B JICBYIO YaCTh YpPAaBHCHUA
pEaKIUK, COCTAaBIATh M3 BXOMSIIMX B HHUX AaTOMOB BEIIECTBA B IPABOM YacTH,
paccTaBiiATh KO()(UIMEHTHI, NepeMeIlaTh YpaBHEHHWE B TIIOJIE PENAKTHPOBAHMUSL.
[Monpobuoe omucanue cmotpute B pasgene "llpuemsl pabotel ¢ PemakTopom

XUMHUUYECKHUX ypaBHEHU'".

Kuonka Pe:xxum ynanenus @ UCIIOJIB3YETCS Ul IEPEX0/Ia B PEKUM YAAJICHUS
JJIEMEHTOB ypaBHeHUs. lIpu 5TOM 31EMEHTBI XMMUYECKOIO YPAaBHEHMs YAAIAIOTCA
IIEJIKOM JIEBOW KHOMKHM MbImH. [logpoOHoe omucanune cMmotpute B paszaene "llpuemsl

paboTel ¢ PegakTopoM XUMHUYECKUX ypaBHEHUN "

h
Knonka Pe:xum nepeMeilecHus ﬂ BKIIKOYACT PCIKUM, IIpU KOTOPOM MOKHO
nepeaBurartb BCC COACPIKUMOC IO pEAAKTUPOBAHUA LECIUKOM. HO,Z[pO6HO€ OIIMCaHHC

cmotpurte B pazzaene "Ilpuemsl paboTsl ¢ PerakTopoM XMMHYECKHX ypaBHEHUH"

.« i
Knonka Pe:xxuM BBOJa cTeleHeld OKHMCJIEHHSA H BKJIIOYA€T PCKKUM BBOAA C

KJIaBUATYpPbI CTCIICHU OKUCJICHUS.

Knonka Pe:xxuM BBOJa MHIEKCOB E BKJIIOUAET peXHUM BBOJA C KJIaBHATYpPbl

WHJIEKCcA.

Knonka Pexum BBOAa (opmy.Jibl w BKJIOYAET PEXHUM BBOJA (OPMYIBI C
IOMOIIIBIO  KJaBHAaTypel. B 3ToM pexnme nudpsl, BBOIUMBIE IEpel aTOMOM,
BCTaBJISIIOTCS B (GopMylly Kak Kod(p(UIMEHTHl, a LU(]pbl, BBOJAMUMBIE IOCIE aTOMa,

BCTaBJISIOTCS B GOPMYITy KaK UHJEKCHI.

Knomnka CoxpaHeHne B rajaepee ﬁ HCO6XOI[I/IM3 A COXpaHCHUA
COCTAaBJICHHOI'O YPAaBHCHUA PCAKIIUN B Irajicpec XUMHYCCKUX ypaBHeHHfI. CDOpMy'J'IBI nu3

rajJIcpe XUMHUYCCKUX ypaBHeHI/Iﬁ YUYCHUK MOXKXCET BCTaBUTH B J'Ia60paTOpHLII\/'I JKYypHaJI.

Kuonka Yaanenus ypaBHeHust E HeoO0xouMa, 4ToObI yIaIUTh YpaBHEHHE U3
ranepeu. [Ipu 3Tom ecim ypaBHeHHe ObIJIO BCTaBieHO B JJabopaTopHBIi *KypHa, TO OHO

OyZIeT OTTy/a Takke yIaJeHo.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

Knonka BeraBka ypaBHeHHMsi B J1a00paTOpPHBIN KypHAaJ ﬂ UCIIOJB3YETCs

JUIS BCTABKU BBIOPAHHOTO B rajiepee ypaBHEHHUS B JIaOOPATOPHBIN KypHAJL.

Mprnembl paboTbl ¢ PeaaktopoMm XMMMUYECKUX YPaBHEHUN.

CymectByeT nBa croco0a cocraBieHus ¢opMyn B Penakrope XuMu4ecKux

ypaBHEHUM:

IIpu HCIIO0JIBb30BaHHNHN IepBoro cmocoda DJICMCHTbBI YpaBHCHUA
MNEPCTACKUBAIOTCA C IIOMOIIIBIO MBIIIU B ITOJIC PCAAKTUPOBAHMA,

BO BTOpOM cnoco0e >BJIEMEHTHI YpaBHCHHA BBOJATCA C IIOMOIIBIO
KJIaBUATYPBhI. HpI/I 9TOM B 3aBUCUMOCTH OT pPCKHMa BBOJa BBOJHUMBLIC
CHUMBOJIbI MHTCPHPCTUPYIOTCA KAaK aTOMBI, K03(1)(1)I/IIII/ICHTI>I, MHJACKCBI HJIN

CTCIICHH OKUCJICHUA.

Bg00 anieMeHmMo8 ypagHeHUs C MOMOWbIO Kriaguamypbi.

s obGnerdenust pabOTHI MOJIB30BATENS PEATM30BAHBI YETHIPE PEKMMaA BBOJIA

OJIEMCHTOB YPAaBHCHUA:

BBOJI (HOPMYJIBI;
BBO/JI CTETICHU OKHCJICHHUS;
BBOJI MHJICKCA;

OOBIYHBII BBOJI.

PexxuMpl BKITIOUAIOTCS M BBIKIIOYAIOTCS C IIOMOIIIBIO COOTBETCTBYIOIIUX ﬁ

KHOIOK-TIEpeKIItoyaTesieil Ha aHelu HHCTPYMEHTOB PEeIaKTopa. E

B peKuMe BBOaAa (l)OpMy.]'lbI BBCCHHAA 11€pc] aTOMOM umbpa BCTaBJIACTCA ﬂ

Xz

KakK KOB(I)(I)I/II_[I/ICHTLI, a I_[I/I(I)pa, BBCACHHAA ITIOCJIC aTOMa, BCTABJIACTCA KaK MHJCKC. B

PeKuUME BBOAA CTENNCHU OKUCJICHUA BCC BBOAMMBIC CMUMBOJIBI BCTABJIAKOTCA B ITO3UITUN

BCPXHETO MH/ACKCA. B PEKUME BBOAAa HHAECKCA BCC BBOJUMBIC CUMBOJIBI BCTABJIAIOTCA B

MO3UIMN BEPXHEI'0 MHACKCA. PexxumM 00BIYHOTO BBO/JAa BKJIIIOYACTCA IMPU OTKIIOUYCHUHU

BCCX OCTAJIbHBIX TICPCUUCIICHHBIX BBIIIC PCKUMOB. HpI/I O9TOM BBOIJHMMBIC I_[I/I(I)pbl

UHTEPIPETUPYIOTCS KaK KOA(P(GUIMEHTHI, a OCTAJbHbIE CHUMBOJIBI BCTABIISIOTCS Kak

OOBIUHBII TEKCT.

(©}
=
(¢}
=
=
s
=
)
=)
S
~
©)
=~

=~
=
9]
=
<
=
=
S
M
=
S




4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

CocmaeneHue npaeoa qdacmu ypaseHeHUs peakuuu 8 MOJIeKYITIAPHOM suoe.

I/ICXO,I[HBIC B€IIECTBa  IJIA = o P
Bepecres: Fn| Al ICu HOD H:504 HaPOy NaOH KOH Hal[]lll::ll_-ﬂ:-
o X NS

COCTaBJICHUSI YpPaBHEHUS pEaKIUU , - ___ T

- ) Brcna
JAHbI B noJjie "Bemectsa". v K Al
Al rlit)ili_l\rﬁ_ral _

= | baa i
: - ¥YKazaTens NONOXKeHUA o

[leperamuB B mosie pelakTUPOBAHUS .
BCTABNAEMOro 3nemMeHnTa

IEPBOC BEIICCTBO, YUCHUK HAYMHACT

COCTaBJISITH ypaBHEHHE peakuuu. [Ipu meperackuBaHMM BEIIECTB HAJ COCTABISIEMBIM
YpPaBHEHHEM B HEM NOSBUTCS "YKa3aTellb MOJO0XEHHUS BcTaBisiemMoro snemeHTa". OH
yKa3bIBaeT, Kysna OyJeT BCTABJICHO BELIECTBO NPU OTIIYCKAHWM KHOMKW MbIIH. [Ipu
BCTaBKE B YpaBHEHHWE WCXOJHBIX BEIIECTB '"IUIIOC" MEXKAY HHMH BCTaBISETCS
ABTOMATHUYECKH.

B mone penaktupoBaHHs OJHOBPEMEHHO MOTYT OBITH COCTABJICHBI HECKOJBKO
ypaBHEHHH. DTO yJ00HO B TOM Ciydae, €CIM HECKOJIBKO YPaBHEHHH BCET/a JIOJKHBI
OBITH BMecTe (Harmpumep, KOr/ia IpOBOAATCS JIBE PEAKIMK IPYT 3a APYTOM, U BEIIECTBA,
HOJTyYeHHbIE B IEPBOU PEaKLINH, HCIIOIb3YIOTCS BO BTOpoii). UTOOBI HaYaTh HamMcaHue
yYpaBHEHHsI BTOPOW PEaKLWH, YYCHUK JOJDKEH MEPETAlINTh BEIISCTBO U3 TOJISI BEIIECTB
WIA aTOM U3 TOJISl aTOMOB U MOCTaBUTh €r0 HIDKE YK€ HAIMCAaHHOTO ypaBHEHus. llpu
9TOM yKa3aTejb IOJIOKESHHUS BCTABISIEMOTO AJIEMEHTA B Y)K€ HallMCAaHHOM ypaBHEHUH HE

JOJIKCH INOSABUTHCS, HHAYC HepeTaCKI/IBaeMHﬁ QJICMCHT 6yI[CT BCTAaBJICH B HCTO.

CocmasneHue eeujecme 8 rpaeol 4Yacmu ypasHeHUs peakuuu 8
MOJIEKYIISPHOM 8UOe.

Ilocne TOro, kak B TPaBYK 4YacTb S

(KO HAD

ypaBHEHHUsI BCTaBIICHBI BCE HEOOXOIUMBIC IS A

. Koxipwmpaseni
12345
(= S

. 1234

n_n

BCTaBUTb CHUMBOJI

P."' f:__.
PEaKIMK UCXO/HBIE BEUIECTBA, YUYCHUK JOJDKEH Al +KOMH + H:0 -*'H_[l%j

)
(paBHO), MepeTaIuB €ro o

O —

n3 noys "CuMBOJIbI" B COCTABISIEMOE B IIOJIE Ny b 8 B
Qﬁo{u .

pelaKTHPOBaHMs ypaBHEHHE. IlepeTrackuBas B He KD —

ypaBHEHHE 00O03Ha4deHHss aToMoB M3 mois "Artomsl", nudpsl u3 nons "MHaekce" u
cUMBOJIBI U3 1ot "CUMBOJIBI", YUEHUK COCTAaBIISET BEIIECTBA MPAaBOM YacTH ypaBHEHUS
peakuuu. Ilpu mneperackMBaHUM OSTUX OJEMEHTOB B COCTaBISEMOM YypaBHEHUU
nosiBisieTca "'YKkazaTesb MOJIOKEHHs BceTaBisiemMoro aseMeHTta"'. OH yKkas3bIBaeT, Kyja

9JICMCHT 6y,Z[CT BCTAaBJICH IPpH OTITYCKAHWHW KHOIIKH MBIIIH.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

PaccmaHoegka KoaghguyueHmos.

Koaddummentsr moryr

ATOMEL

2 A1 22KOH )0 =KIAKOH),+H,! A1 K O H

OBITH BCTaBJICHBI B YpaBHEHUE

—— S— _I_imd:n.hﬂuuu;l?

KaK IIOCJI€ COCTAaBJICHHUS BCEX Iia— — — T34 587890
BXOJMIIMX B HEro BEIIECTB, TaK M MO XOAy HuxX cocraBieHus. KoapduuueHTs
BCTaBIIAIOTCSL B YpaBHEHHUE IepeTackuBanueM nudp u3 noist "KosddumueHTs" B mose
pelakTHUpOBaHUs. YKa3aTelb IOJOKEHUSI BCTABJIIEMOIo 3JieMeHTa OyJeT MOKa3bIBaTh,

Kyna Oyzer BcTaBieH KOA(GUIMEHT MPU OTITYCKAaHUH KHOTIKH MBIIIIH.

CocmaeneHue Kpamkoeo UOHHOEO ypa8HEeHUs.

Kpatkoe HOHHOE

(Zn)Al Cu HCI H:S0, H;PO, NaOH KOH Ba(OH); (H0
ypaBHEHHE  COCTABJACTCS <

()0
! L IE,
peakuuy B MOJEKYISIPHOM e - -

TaK K€, KaK W YpPaBHCHHC

BUJE 3a HCKJIIOYEHHMEM TOIO0, YTO BHAuyajle BELIECTBA, YYACTBYIOLIME B PEAKIIMH,
HeoOxoaumo mneperamuTh B mnoje "Atomsl". Ilpu 3Tom B mone "ATombl" mosBATCA
aTOMBI, U3 KOTOPBIX COCTOST NEPEHECEHHBIE BEUIECTBA. DTU aTOMbI MUCHOJIb3YIOTCS IS

COCTAaBJICHHUS KPAaTKOI'O HOHHOI'O YPABHCHMUL.

YOaneHue anemMeHmos8 XuMu4ecko20 ypagHeHUsl.

Jinsg  BKIIOYEHMS — pexXuma
¢

yJaJeHus HEOOXOJUMO IIEJIKHYTh Ha | Al+1KOH +§H,0 =KIA(OH)4|+H, |
kHOTKY "Pexxum ynanenust". [Ipu sTom =™ =

KypCcOp MBIIIA IPUMET BHI[:+@. UroObl ynanuTh OIMH U3 DJIEMEHTOB YpaBHEHMUS,
HE0OXOUMO HAaBECTU Ha HEro Kypcop (IIpH 3TOM OH BBIJEIIUTCS LBETOM) U LIEIKHYTh
JI€BOM KHOITKOW MBIIIH.

YToOBI OYMCTUTH BCE TTOJIC pEeaAaKTUpOBaHUA, HeO6XO,Z[I/IMO IICJIKHYTh Ha KHOIIKE

"O4ucTKa oSl peAaKTUpOBaHUs" ﬂ

Uro6s! ynanuth ypaBHeHHE U3 "['anepen XMMHUYECKUX ypaBHEHHI", He00X0uMO

HIETKHYTh Ha KHONKe "YaneHue ypaBHEHUs" E [Ipu sTOM, ecnu ypaBHEHHE OBLIO

BCTaBJICHO B .Ha60paT0pHBII>i JKYpHaJI, TO OHO 6YI[CT OTTyda TaK¥XE YOaJICHO.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

CocmaerieHue ypagHeHUl opa2aHU4yecKux peakyud.

VYpaBHEHUS OpraHUYEeCKUX eaKHI/Iﬁ COCTAaBJIAKOTCA

N3 BCIICCTB H qacTen MOJICKYJI, HOaHHBIX B TIIOJIC © RIS A ENF A EN

" " =7\ ” =
BemectBa H DJOJICMCHTOB q)OpMy.H OPraHn4CCKux

N P o < e

COCJIMHEHWH, MPEJICTaBJIEHHBIX B MEHIO ~“. B MOJe O |

"CumBonbl". B PexuMe pemakTupoBaHUs (parMeHTHI 0 2 0\‘
7" —& K /

GOpMyIT MOXHO CBOGOIHO MEPEABUraTh OTHOCHTEIBHO | o N\

npyr apyra. B Pexxume ynaneHust 4acT MOJIEKYJ BBIACISAIOTCA I[BETOM IIPU HaBEACHUU

Ha HUX Kypcopa U YAQISIOTCS IIPU LIETYKE JIEBOW KHONKOW MBILLIH.

YOaneHue ypasHeHus peakyuu u3 JlabopamopHO20 XxypHarna.
Y1005l yYAaJluTb U3 Ha6opaTopHoro JKypHaiia OoIIMOOYHO BCTABJIEHHOE
YpaBHECHHE pEaKIHH, HEOOXOAMMO IINEIKHYTh HA 3TOM YpPaBHCHHUU JIEBOH KHOIKOU

MbIIIU, OTKPLIB TaKUM 06pa30M PenaKTop XHUMHUYCCKUX ypaBHeHI/If/'I, IICJIKHYTh Ha
" " E "
KkHomnke "O4ucTKa MmoJs PEAAKTUPOBAHUSA , 4 3aTEM LICJIKHYTb Ha KHOIIKC BcraBka

ypaBHEHHUS B 1a0OPaTOPHBIN KypHaT" ﬂ

Fanepes HabnogeHun.

Oxno Tamepess HaOMIOACHWI BBI3BIBACTCS YYCHHUKOM U3  JIAOOPATOPHOTO
KypHaiia, Koraga B OTYECT IO MPOBCACHUIO OIIbITA HGO6XOI[I/IMO BCTaBUTHb 1/1306pa>1<eH1/1e,
HOJIY4EHHOE ¢ MMOMOIIBI0 MHCTpyMeHTa "(oToanmapar”. B 3ToM OkHe yueHUK BbIOMpaeT

C IIOMOIIIbIO MBIIITHU I/I306pa)KCHI/Ie M BCTaBJISICT €TI0 B J'Ia60paT0pHLII>i JKYpHaJI.

BnEpEs naGmaHME =

L eikOM Ml BblfepnTe meofpauens ANA BCTAERHM &r0 B Aweiky "HabnugaHus" |
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU 4-17

[Tpu HaBeneHMM Kypcopa MbIIK Ha (GoTorpaduio, B € BEPXHEM IPABOM YIIIy

IOABATCA KHOIIKa , KOTOpas Mo3BOJIACT YBCIUYNUTH (bOTOl"panI/IIO.

KOHCTPYKTOP MOJEeKyn.

TeopeTn4yeckas 4acTb.

lpocmpaHcmeeHHasi cmpykmypa MOeKyI

[IpocTpancTBeHHass KOHGUTYpAIUsS MOJIEKYJ OMPEACISETCS YUCIOM aTOMOB B
MOJIEKYJI€ U YHCIIOM 3JIEKTPOHHBIX Map B BaJEHTHOI 000J0YKe KaXKIOT0 U3 HUX.

Bce ceazyrowue u nenooenennvle 21eKmpoHHble NApbl pacnoNaaomcs 80Kpye
amoma maxkum oopazom, ymoobvl OMMAIKUBAHUE MeHCOY HUMU ObLIO MUHUMATBHBIM,
paccmosiHue MaKCUMAlbHbIM.

B cooTBeTcTBHM C 3TUM MPaBWJIOM MOXKHO MPHUBECTH AJI Pa3IUYHOIO YHUCIA
ANEKTPOHHBIX MMap OTPAHUYCHHOE YHUCIIO JIETKO 3alIOMUHAIOIIUXCS CTPYKTYP.

Pacnionosxenue cBs3ei, IpencKa3blBa€MOE TEOPUEH OTTAIKMBAHUS BaJICHTHBIX

AJIEKTPOHHBIX Map:

z s
S =z
R
CTpyKTypa MOJIEKYJIbI U BaJIEHTHBIE YIJIbl, TPalyCOB Tun rubpuauszanun 8 2

¥
= S

. . nuHelHas, 180° sp w 2
=~

‘ TpeyronbHas, 120° sp?
, ‘ TeTpadapuueckas, 109°28' sp?
| !
“’ TpUroHaIbHO-OUNMpamuansHas, 90° u 120° spd
Z‘i okTadapuyeckas, 90° spd?

AneKkmpoHHbIe 3¢hhEKMbI 8 Op2aHUYEeCKUX COEOUHEHUSIX.
Paznuyaror nBa BHAA ANIEKTPOHHBIX 3(PQPEKTOB B MOJEKYJIax OPraHUYECKUX

BEILIECTB: UHAYKIIMOHHBIA U ME30MEPHBIN.




4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

Hnoykyuonnwiiti 2¢pghexm - cmewyenue 21eKmpoHHbIX nap O-CEs3ell.

O6o3navaercs  ( ). ATOM WMEeT TMOJOXUTEIbHBIH WHIYKIIMOHHBIHA
3¢ dexT, ecu OTTaNKUBAET OT ce0s ANEKTPOHBI S-CBSI3U, U OTPULIATEIbHBIN, €CII UMEET
OOJIBIIYIO AJIEKTPOOTPHUIIATETHHOCTD U MPUTATHBACT K c€0€ IJCKTPOHBI G-CBSI3H.

Mesomepnviti 3¢ghhexm - cmeujenue 31eKMPOHO8 p-C65A3U UNU HENOOENeHHbIX
9NEeKMPOHHBIX NAP.

O6o3Hayaercs (—>). B Monekynax OTIENbHBIX BELIECTB MPOSBISIIOTCS U
WHAYKIMOHHBIA, U Me30MepHBIM 3P (deKkThl 0OAHOBpeMEHHO. B 3TOM ciyyae oHU WU
YCUJIMBAIOT JPYT JApYyra, WIM B3aWMHO OCIa0sitoTcss (IpU 3TOM MpeodsiafaeT, Kak
MPAaBWIIO, WHAYKIUOHHBIH 3¢ ¢dekr). Pe3ynpraroM B3aMMHOIO BIIMSHUS aTOMOB B

MOJICKYJIaX SABJISCTCA IIEPCPACIIPCACIICHUC BHGKTpOHHOﬁ IIJIOTHOCTHU B MOJICKYJIC.

ANropuTm cocTaBfieHMsi MPOCTPAHCTBEHHOW CTPYKTYPbl MOMEKY bl

1. CocraBbTre 37€KTpOHHBIE (POPMYIIbI BAJICHTHBIX IOJYPOBHEH 3JIEMEHTOB, BXOASALINX
B MOJIEKYJLY WJIM CJIOKHBIA HOH.

2. Ompenenute o0ImIee YHCIO CBS3YIOIIMX W HEMOAEICHHBIX JJIEKTPOHHBIX Hap B
BAJICHTHOW 000JIOUKE KaXJO0ro aroma, BXOJSIIEr0 B MOJIEKYly. (DIEKTPOHbI
KpaTHOH CBSI3U ClleyeT paccMaTpuBaTh KakK €IMHYIO 3JIEKTPOHHYIO Mapy, T.K. OHU
HE OIPEEIAI0T TEOMETPUUYECKOM HAIIPaBIEHHOCTH CBSI3€H, HO YIIPOUYHSIOT UX).

3. Tlo wuymcny ONEKTPOHHBIX Tap ONpEAETHTe, KaKHe OJIIEMEHTHl KOHCTPYKTOpa
COOTBETCTBYIOT TEM WJIM UHBIM aTOMaM.

4. CKOHCTpyHpYWHTE MOJEKYydy W ONpeAeiuTe THUN THOPUAN3ALMHU IEHTPAIBHOIO
aToMma.

Ilpumeuanue:

Craenyer OTMETHTb, YTO JAHHBIM aJrOpUTM JAaeT NPUOTU3UTENBHYIO CTPYKTYPY
MOJIEKYJIbl, T.K. WJEaJbHO IMPAaBUIBHOE PACHOJIOKEHHE aTOMOB B MOJIEKYJe ObIBaeT
TOJIbKO B MCKIIIOUMTENbHBIX ciydasx (Hampumep, CHs). B OonbuminHCTBE Ipyrux
Clly4aeB HaOJIOJAIOTCA OTKJIOHEHHS OT TOYHOH CHMMETPHUH, BO3HHKAIOIIME IO

Ppa3JInYHbIM NpUYUHAM.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

PaGoTa ¢ KOHCTPYKTOPOM MOJEKY!

UHmepgbelic KOHCMpYyKmMopa MOoseKys

Mavenb MHCTPYMEHTOB PaGouee none

Fooad  Xumuueckue
>0 CBA3N

Bubnuoreka M

mopenei |

—_Cnucok
aromoe

Manensd v
ynpaenesus

(1920000

0 2osawn

B e D BhICTPBIA JOCTYN
K aTomMmam

KommenTapuu

Ha nmanHoMm pucyHke noka3anbl OCHOBHBIE 31eMeHTHI "KoHCTpykTOpa Monekyn".
KonctpynpoBanue MoOJeKyiabl MPOMCXOAUT Ha pabouem mone. CHHCOK aToMoOB
NPECTABISICT XUMHUYCCKHE JJICMEHTBI, HEOOXOIUMBIC JJISl TIOCTPOCHUS MOJIEKYJ
OpPraHMYeCKUX W HEOPraHMYEeCKHX COeJMHEHHH. Bce HeoOXomauMble WHCTPYMEHTBI
HaxXodATCd Ha IMaHCIM HHCTPYMCHTOB W IAHCIW XHUMHWYCCKUX CBSI3€El. YHpaBJIeHI/Ie
MOJICTIbIO MOJICKYJIbI B IPOCTPAHCTBE OCYIICCTBISCTCS TIPU TIOMOIIM TaHEIH
yrnpaeneHus. Bce HeoOXomaumple yKazaHus K paboTe OToOpakaloTcs B OKHE
koMMeHTapueB. Co3laHHast MOJIENIb MOXKET OBITh COXpaHeHa B OMOIuoTeKe Moaeneit ams

MOCJICAYIOIICTO UCITIOJIb30BaAHUA.

KHoriku ynpasneHusi
OnepauHH C aTOMaMu
e'\, - pCKUM BLI60pa aroMa. Haxxatue Ha aTOM OMEUaeT ero Kak BLII[eJ'IeHHLIfI.

g - pexxuM noOaBieHust aroma. [Ipu HakaTMM Ha aTOM, MMEIOIIMI CBOOOHBIE
I 3JIEKTPOHBI, K HEMY J100aBISI€TCSI HOBBII.

/) - pexxuM ypaneHus atomoB. IIpu HaBeAeHUM HA aTOM IOJCBEUMBACTCS LENOYKA
aTOMOB, KOTOpbI€ OyAYT yJaJleHbl IPU HAXKaTUU Ha HETO.

Busyanuzanus moaenu

L) - ITpUXOBadgd MOACTIb MOJICKYJIbI.

b - - IIapOoCTCPIKHCBAA MOACIIb MOJICKYIJIBI.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU 4-20

o - MacIITabHas MOJIENb MOJIEKYIIbI.
- BU3yaJIM3alysi aTOMHbIX OpOHTasIei.

-_._.:_-3 - BU3YaIM3alusl SJIEKTPOHHBIX 3 (PEKTOB.
IMonmucu
Q - XUMHAYECKUH 3HAK aToMa.

Q“: - OTHOCUTCIJIBHBIC 3aps/ibl HA aTOMax.

&= - wmHa cBsa3u. OTOOpaKaeTes JIMHA BHIIEICHHON CBSA3H.

OTHOCHTENLHBIE 3apsabl

@ = -~ PCXKHUM PACCTAHOBKHU OTHOCHUTCIIbHBIX OTPULIATCIIbHBIX 3aPsA10B.

F
+
a + -~ PCXKHUM PACCTAHOBKHU OTHOCHUTCIIbHBIX ITOJIOKUTCIBbHBIX 3apsa0B.

ATOMHBIE CBSI3U

_..? - YCTaHOBKA OJJMHAPHOM CBS3HU.

@ - YCTAaHOBKA JIBOMTHOM CBSI3H.

.@ - YCTaHOBKa TPOMHOM CBS3H.

z s
2z
(4 - yCTaHOBKa CBSI3U MEXKY 3BEHBSIMU ITOJIUMEPOB. S =
jov)
5 5
DKCIOPT MOJENH E E
=
| ISHE!
Lm - cOXpaHeHHe U300pakeHue B KapTUHKY dopmaTa *.png. W =
S
= ~
kt - coxpanenne VRML Mozaenn MOoneKysl.
VYnpasnenue
A
0. - nepemMelleHne mogenun B NOCKOCTU 3KpaHa.
T
(.:_ A - I3MEHEHHE MacIITada MOJIEIH.
w, - BpallleHUE MOJIEIIH.
& - BRIPaBHUBAHKE MacInTaba MOJIEINH.

e

LY - BpallleHre aToOMOB BOKPYr OCY CBS3U.
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bubnnorexa Moznenei

& i-
o - 3arPy3UTh MOJIEbh U3 OMOJIMOTEKH.

= IE
— m COXpPaHUTb MOJECJIb.

Huker

[> - CO3JaHUC MUKIIA, COCTOAMICTO U3 TPEX aTOMOB YTJICPOOA.

D - CO3JaHUC IUKIIA, COCTOAMIICTO U3 YCTHIPEX aTOMOB YIJICpOAa.
O - CO3JJaHUEC IUKIIA, COCTOAMICTO U3 IIATH aTOMOB YIJIEpOaa.
O - CO3JJaHUEC MUKIIA, COCTOAIIECTIO U3 MICCTH aTOMOB YIJICpOJa.

OcHo8HblIe oriepayuu

e-\ Brinenenne atoMoB

Jlis BbIIENEHUS aTOMOB HEOOXOAMMO BKIIIOUUTH PEXHUM BBIICICHUS aTOMOB
KHOIIKOW TaHeJI MHCTPYMEHTOB M HAXKaTh MBINIbIO Ha TPEOYEeMbIil aTOM B MOJIEKYJIE.
Bbl moxere BbiAenuTh 0OOJiee OJHOTO aTroma, IOCIENOBAaTEIbHO HaXKMMash Ha HUX
MBILIBIO. BblieneHne aroMoB UCHONB3yeTCs Ui YHAJeHUs,, 3aMEHbl aTOMOB U

pacCTaHOBKHU OTHOCHUTCIJIbHBIX 3apA0B B MOJICKYJIC.

3 . JloGaBneHue aToMOB

I[J'ISI I[O6aBJ'IeHI/I$I HOBBIX aTOMOB B MOJCIJIb H€O6XOI[I/IMO BKJIFOYUTL PECKUM
I[O68.BJ'I€HI/I$I aTOMOB KHOIIKOM ITaHEIH HHCTPYMCHTOB U BLI6paTB OJHWH aTOM H3 CIIMCKa
atoMoB. Ilocie 3Toro HaxxaTth MBIIIBIO Ha OIWH U3 aTOMOB MOJICKYJIbI WJIA HA pa60qee
noJjie, €CJIM B MOJICKYJIC HET HW OAHOI'0 aTroma. HpI/I 9TOM, €CJIN BI)I)IeJ'IeHHHﬁ aToM
UMECT CBO6OI[HI)I€ OJICKTPOHEI, TO K HEMY )1063BI/ITC$I HOBBIM aTOM H MOZCJIb MOJICKYJIbI

ONTUMU3UPYETCH.

2 VY najeHue aToMOB

Jlng ynaneHuss aTOMOB M3 MOJETH HEOOXOAMMO BKIIOYUTH PEXKUM YIAICHUS
aTOMOB KHOIIKOM IMAaHEIM WHCTPYMEHTOB M HAXaTh MBIIIbIO HAa aTOM, KOTOPBIA BbI
XOTHTE yAauuTh. [Ipu 93TOM yganuTcs BCs Ienodka aToOMOB, KOTOPBIE ObLIH JOOABIIEHBI
K yaaisieMoMy artomy. Bces ynamsgemas uenoyka IOJCBEYMBACTCS IPU HABEACHUU

MBIIIBIO Ha y,[[aﬂf[eMBIfI aToOM.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

‘r 0 @ H3meHeHue cBsi3u
/ I[HSI HU3MCHCHUA TUIIA CBA3U MCKAY aTOMaMU HCO6XOI[I/IMO BKIIFOYUTH

OIWH U3 PEKHUMOB paCCTaHOBKH THUIIOB CBHSCﬁ, IIOCJIC YE€Tr0 HaXaThb MBIIIBIO HA CBA3b,
THII KOTOpOﬁ BbI XOTHUTC U3MCHUTD. HpI/I BBIJICJIICHUH CBA3HM aBTOMAaTHUYCCKU BLI6I/IpaeTCH

COOTBETCTBYIOLIUI PEKUM.

[> D O D Co31aHue UKIOB

,Z[J'IH CO31aHuA ILHKJIa HCO6XO,[[I/IMO BKJIIOUUTH PEXKUM
CO3aHuA HYXKXHOI'O HHKJIA, IMOCJIC 4Y€ro HaXaTb MBIIIBIO Ha pa6oqu II0JIC. J_IJ'I}[
MoACOCAMHCHUA MHKJIIA K CYHICCTBYHOIICMY aTOMY HCO6XO,HI/IMO BKJIFOUUTH PCIKUM
CO3aHuA HYXHOI'O IIUKJIA, ITOCJIC YC€Tr0 HAXXAaTh MBIIIBIO HA ATOM, K KOTOPOMY BbI XOTUTC

,I[O68.BI/ITI> UKI. MOXHO COCTaBIATh HE boiee ABYX KOHACHCUPOBAHHBIX LTUKJIOB.

+ 4 ~~ PaccraHoBKa 4aCTHYHBIX 3apsiA0B

®+ ‘B JI1st pacCTaHOBKHM YaCTHUYHBIX 3aps0B HA aTOMbI HEOOXOIMMO BKIIFOUYHUTH
PEeXUM pacCTaHOBKU 3apsA0B KHOIIKAMM ITaHEJIN MHCTPYMEHTOB M HAXXaTh MBIIIBIO Ha
aToM, KOTOPOMY Bbl XOTHUTE 3a1aTh 3apsia. [Ipm 3TOM aTtoM CTaHOBUTCS BBIACICHHBIM.
KonuuectBo Haxkatuii ompenensieT KOHEUHbIA 3apsan artoma. [lpu mnepexitodeHuu
peKUMa PacCTaHOBKH 3apsiIOB C IMOJOKUTEILHOTO HA OTPUIIATENIbHBIA HIIM HA00OPOT,
IIPOUCXOIUT AaBTOMATHYECKOE M3MEHEHHME 3HAKa 3apsiia Yy BCEX BBIAEJICHHBIX aTOMOB.

I[J'If[ CHATHUSA BBIACIICHUSA C aTOMOB HYXXHO HaXaTbh MBIIIBIO HA ITYCTOC MECTO B pa60qu

ITOJIC.

e\ 3amMeHa aToMa B IIUKJIE

| Jlis 3aMeHBl OJHOTO WM 0oJiee aTOMOB B IUKJIE Ha JPYrUe DIIEMEHTHI
H606XOJII/IMO BBIJICIINTE BCC aTOMBI, KOTOpI)IC BbI XOTUTEC 3aMCHUTD, I1I0CJIC YCI'O B CIITMCKE
aTOMOB Ha)kaTh MBIIIBIO HAa Ha3BaHHe Tpedyemoro snemeHTta. [Ipu sTom mpowusoiiner

3aMEHAa BCEX BBIJCJIIEHHBIX aTOMOB.
g N3omepust aTomMOB
=3

I[Ipy mocTtpoeHMn 1MC- U TpaHC-
U30MEpPOB MOJIEKYJIbI Ba)XX€H IMOPSAIOK
no0aBJIeHUs] aTOMOB B MoJekyiy. Jlis

MOCTPOEHHUS MOJIEKYJIbI, N300pakeHHOI

Ha JIEBOM PHCYHKE, K aTOMy yrjiepojia
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

(cepwiii atom) HeoOxomumo 1M00aBUTH aToM Bojopona (Oenblii aToM), TOCIE Yero
no0aBUTh aroM Kuciopona (KpacHeld artom). JlIs TIOCTPOCHHS  MOJICKYIIBI,
U300paKEHHON Ha MPaBOM PHCYHKE, TIEPBOHAYAILHO JO0ABISETCS KUCIOPO, a 3aTeM
BOJIOPO/I.
L[ig kt DKCIOPT MOJETU
[Iporpamma mpemiaraeT JBa BapHaHTa O3KCIIOPTa CO3/JaHHOW MOJENU

MOJICKYJIBI:

e B BHIC KAPTUHKK (MACHTUYHOW TOW, YTO BHJIUT TIOJB30BATENb IPH

KOHCTPYHUPOBAHHH MOJICKYJIbI) B (hopMaTe png;

e B BHJIC TPEXMEPHOH MOJIe)I MOJIeKYJbI B popmate VRML 2.0.

TecTupoBaHue.

J1Jis KOHTPOJIS 3HAHUHM y4yalIuXcsl K KaXI0i TabopaTopHoi paboTe mpuiararoTcs
TECTHI IByX THIIOB:

e Tect ans mpoBepKHM 3HAHUN y4aIIUXCS MO TEXHHKE OE30MAaCHOCTH IPHU
paboTe ¢ XUMHUYECKHMM O0OpyIoBaHHEeM W peakTuBaMu. OH BBITIOJTHSICTCS
niepe;]T BBIMMOTHECHHEM J1a00paTopHOi paOoTHI.

e UToroBeii TecT A NPOBEPKM 3HAHUM, I[IOJYyYEHHBIX Yy4YallUMCA B
pe3yJIbTaTe BBIMOJHEHUS J1a00paTOpHOI paOoOTHI.

TecTbl Mo TexHUKE 0E30MaCHOCTH COCTOSAT U3 MSTU BOMPOCOB. ITOTOBBIE TECTHI
COCTOSIT U3 JECATH BOIIPOCOB. BO BpeMsl TECTUPOBAaHUS yUYALIMICA MOXKET OTBEYaTh HA
BOIPOCHI TIOCJIEIOBATEILHO WM BBIOMpATh BOIPOC JIsi OTBETA, IICJIKHYB JIEBOU
KHOTIKOW MBIIIM Ha €ro HoMepe. Ha BBIMOIHEHNE KaXX0T0 T€CTa OTBOAUTCS 15 MUHYT.
VYuutens, U3MEHUB HACTPOiKM C moMmolmbio HMHTepdeiica mpenonaBarens, MOXET
OTMEHUTH 3TO orpanuueHue. [locie oTBeTa Ha BCE BOMPOCHI BBIJAETCS COOOIIEHHE O
KOJTMYECTBE HEIMPaBUJIBHBIX OTBETOB. [lonmp30Barens MOXKET B JIFOOOW MOMEHT
MPEKPATUTh TECTUPOBAHUE, IICIKHYB Ha KHOIKE 3aKPBITUS OKHA TECTOB.

B MOMEHT MpoXoKIeHHS TECTOB TMOJH30BATEN0 JOCTyMHA HHMOpManus 00
OCTaBILIEMCSI BpEMEHHU, HOMEP TEKYIIETO BONPOCA U PE3YJIbTAThl OTBETA HA IPEABIIYLIUE

BOIIPOCHI.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU 4-24

[Uroroewi Tect

bk i e Ocraguieecs BpeMs

12:44

Bonpocbl

X 1
v| 2

2l 3 o Tekymuii Bonpoc

. Pe3y.]'IBTaTI>I OTBE€TA Ha MPCAbIAYIINEC BOIIPOCHI

~

[IpenycmoTpeHa BO3MOXKHOCTh HMCIOJB30BAaHUS PA3IMYHBIX MYJbTHMennua Gopm
JUIS 3aIIUCH KOHTPOJIbHBIX 33JJaHUN:

1. Tun Bompoca «BeIOOp 0JTHOTO BapUaHTa U3 HECKOIBKHX).

2. Tun Bompoca «Bp16op oiHOTO MK 60Jiee BAPHAHTOB M3 HECKOJIBKHUX.

3. Tun Bompoca «IlocTpoeHne cOOTBETCTBUS».

4. Tun Bonpoca «Pa3MeleHre B Hy>KHOM IOCIEI0BATEIbHOCTH Y.

5. Tun Bompoca «Onucanne KOHCTPYKIUN.

6 Tun Bonpoca «Xumuueckas GopmyIna.

Kpome »storo, B mabopatopHbix paborax 4.2 u 4.3 wucnonb3yrorcs

MHOT'OBAPHUAHTHBIC TCCThI, IMO3BOJIAIOIIUC ITPOBEPATH Yy YUAIIUXCA YMCHUC OIIPCACIIATH
HCHU3BCCTHBIC OPraHM4CeCKUC W HCOPraHMYCCKUC BCIICCTBA MW  JOKAa3bIBaTb HX

XUMHYECKHH COCTaB HAa OCHOBE KQUEeCTBEHHBIX XUMHUYCCKHUX pCaKHHﬁ.

Bocnonk: UMeroL npubop W PeaKTUBAMMU, JOKKUTE, YTO
BblAaHHbIA BaM pacTeop - hoccar HaTPUA.

2 =
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Ana  npoeedenus XUMUNECKUX pPeaNuul, Repemawume N Nycmble ApobupNy COOMEBEMCMeyIouue
BOUECINBS.

MoaTeepauTe OTBET
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OnucaHune MCMOoJ1Ib3yeMbIX TECTOB

1. Tun Bompoca «BeIOOp OJTHOTO BapUaHTa U3 HECKOIBKHX).

| Kak MOXHO pasaenuTb cMeCb NOPOLLKOOBpasHbIX Mena U NoBapeHHoW conmn?

(@] AEACTEBHEM NOCTOAHHOMO MarHuTa

NpoKanueaHuem

' LUeHTPUYTUPOBAHWEM 3TOW CMECK

MoaTBepaUTe OTBET

Ilons30Barenn JOJDKCH YyKas3aTb OJHH HpaBHHBHBIﬁ BapuaHT M3 HCECKOJIBbKHX

IPEJIOKEHHBIX.

2. Tun Bompoca «Bp16op o1HOTO MK 60Jiee BAPHAHTOB M3 HECKOJIBKUX).

Kakue cMecu Henb3A pasaenvTb (hUNbTPOBaHUEM MPU HOPMANbHbIX YCIOBUAX
{T=273°K (0°C) u P=101325 MMa {1 aTm.})?

[V cMeck pacTEOpOB XN0pMAA HATPHA M HUTPATA Kanua
[~ u3BECTKOBOE MONOKOD
[V cmeck Boabl M caxapa

cmeck, 0BpazyLWyHCA NPY CAMBAHWK 0AMHAKOELIX 0BbEeMOB pacTBOpOB
HNOPUAA HATPWUA U HUTpaTa cepebpa 0fWUHAKOBOH KOHLUEHTPALWK

MoaTBEepAUTE OTBET

Ilons30BaTenn JOJDKCH OTMCTUTL IMPAaBHUJIbHBIC BAPHUAHTHI, paACCTABUB «TaJIOYKH»
B COOTBCTCTBYIOIIUC I1OJIST OTBETOB.
3. Tun BOIIpOCa «HOCTpOCHI/Ie COOTBCTCTBUA».

CoOTHeCHTE HASBAHMA NOAKMNACCOE CONel ¢ (hopMyNamMKu BeLLEcTE.

® CuOHjND,

@ HPO,

CalHC L),
R @ KHE0,
CHEAHHE. . B, In(DH)CI

ATl
OCHOEHBIE. ..
Fea(S0y0s
{H L HPO,
@& Ba(0H],

n7 Ne0catoma DUHLK HISEN0 WSRERVIIG KIS MUY CHIYAAS Do 0G0 mouse (epesn RonoeUNg],
2EMEM RO SROH0E MOUNE (SMOpaR ROR0ENHE)

OYUETUTE MoATEEpAMTE OTEET

Z[J'IH AAHHOTO BapuvaHTa TCCTa ITOJb30BATCIIb JOJIKCH MPOBCCTU JIMHUU MCIKIAY

JIBYMsI COOTBETCTBYIOLIUMH (ppa3amMu TEKCTa.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU 4-26

J171s1 5TOr0 HYHO IIETKHYTh KJIABUIIICH MBIIIK CHAaYaJIa 1o OJHOM Touke (repBas
MOJIOBHHA), & 3aTE€M I10 BTOPOM TOYKE (BTOpas MOJIOBUHA).
4. Tun Bonpoca «Pa3MelleHre B HyKHOH MOCIEA0BATEIbHOCTH.
B npubope, nsobpakeHHOM Ha pUCYHKe, NONy4aloT Kucnopog. CoctaBbTe

nocneaoBaTesNIbHOCTb AEUCTBUM MPU NPeKpalleHUN IKCNEPUMEHTA, NepeMecTUB
HasBaHWA ASUCTBUIA U3 NeBOoro cTonbua Ha COOTBETCTBYIOLWE NO3ULUK B NPaBoM

cronbue.
1
MocTaeuTe npofupky HocTate razooTeodHYH TpybKy
B LUTATUE 1z KonBkl € KMAKOCTEHD
2
Moracute CAMPTOBKY Moracute CIMPTOBKY
) | W 0XNaguTE npobBupky W 0XNaZKTE NpoBupky
t?—;-'—?*) 3
= [ocTats rasooTeodHyH TpYBKY ¥Bpate u3 npofiupku npobky
U3 KoNBbl C KUAKOCTEH C rasooTeofHoN TpyBKod
4

YBpate uz npobupku npobiky
C razooTeOAHOA Tpy Bk

MoaTBepAUTE OTBET

B nanHOM TecTe mojb30BaTelb JOJDKEH Ha (bpa3e B IICPBOM CTOJ'I6I.[€ HaXXaTb

KJIaBUIIly MBbIIIH, KIIEPCHCCTH (bpasy BO BTOpOfI WU HAXKaThb KJIABHUIIY MBIIIN CHIC pa3,

pacrosiokuB (pas3sl B HY)KHOH 1OCIIEI0BATEILHOCTH.
5. Tun Bompoca «Pa3menieHue TEpMUHOB U ITIOHATUID.

0603Ha4YbTe 4acTH Npubopa AN pasgeneHUA CMeCceil MeTOJ0M AUCTUINALMM,
MepeMeCcTUB Ha3BaHWA HA COOTBETCTEYHOLIME MO3ULIMK.

Tepmomerp
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Naboparopren wrarne

Acbecropan cerka
S

T

KpaH nogays XxonoaHoi oAbl

Konba npuesun Bogawxoit xonoguasHuk  Kpad nogaus X0n0qHOA BOAL!
Cnuproexa Tepmometp Tpybka cauea sopu  Annonxk
KonBa Biopua Acbectoeaa cetka flabopatopuuil wrate

MoaTsepAnTE OTEET

B JaHHOM TCECTC IMOJIB30BATCIIb AOJIKCH PA3HCCTH NPCIJIOKCHHBIC 0003HaUYCHHS

Ha 3aJaHHBIC MMO3UIIMN Ha PUCYHKC. HJ’IH 9TOro H606XO}II/IMO MICITYKOM KJIaBUIIIN MBI




4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU 4-27

BBIOpaTh O0O3Ha4YeHHWE M '"MIepeHecTH" ero Ha OJHYy U3 NO3HMLUH, 0003HauYECHHBIX
TOPU30HTAIILHON YePTOH, OCIIE YeTro OTIYCTHTH KJIABUII'Y MBIIIH.

6 Tum Borpoca «XuMuueckas hopmyay.
CocTaBbTe YpaBHeHUA peakLuii B MONEKYNAPHOM BUAE MO OMUCAHUIO BHELLUHUX
NpU3HaKoB JKcnepumMeHTa: "Mpu NponyckaHWM rasa yepes "M3BECTKOBYIO BOAY" B
npobupke obpasyeTca 6enbii 0Caf oK, KOTOPbIA UCUE3AeT NPU AanbHeULLIEM

nponyckaHuu rasa”. MepemMecTUTe (hOPMyIbl BELLECTB Ha COOTBETCTBYIOLLME
no3uLmMn.

Ca(OH), + CO, = CaCO; +
+ + =
Ca0 0, H,0 Ca(OH), CO, CaCO; H, Ca(HCO,), +

MoaTBepaUTE OTBET

B naHHOM TecTe moib30BaTedb JOJDKEH PA3HECTH IPEJIOKEHHBIE 3JIEMEHTHI
XUMHUYECKHX (OpMYyJ Ha COOTBETCTBYIOIIME MO3ULMU. [l 3TOro HeoOXoIuMo
IIETYKOM KJIABUIIIM MBI BBEIOPATh AJIEMEHT U "mepeHecTu" ero Ha OJHYy W3 MO3HIIHH,
0003HaYEHHBIX TOPU30HTAIILHOM YEPTOHi, [10CII€ YETO OTIYCTUTh KIaBUIILY MBIIIH.

Ilocne oTBeTa Ha BCe BOIIPOCBI  BBIAACTCA COO6IIIGHI/I€ O KOJHNYECTBEC

HCIIPpAaBHUJIbHBIX OTBCTOB. Orta I/IH(bOpMaHI/IH 3aHOCHUTCA B Ha60paTOpHBII>'I JKypHaJ. g ~
(¢}
=101x1| = %
£ Nasoparopras patora 2 4. CeoAcrea conen =X| 5 —
Trorosun rect : : Ix s O
Tans Bototseruaunp Ha 8 u3 10 sonp S §
13:04 ==
Bonpocws | E E
Y] 1 | =
Yo
Y] 2 ‘ E
vl 3
X 4
Y| §
Y 6
Y 7
v 8
v 9 [
X 10
! uror

3agadu.

B pasnene "3agaun" HaBUTAIMSA MOXKET OCYIIECTBISTHCS MO METOAAM PEIIEHUS,
10 TEMaTUYECKUM pa3JieliaM 1 10 TUTIaM 3ajad.
Bre16op crmoco0a HaBHTAIlMM TPOW3BOJMUTCS HaXXaTHEM Ha COOTBETCTBYIOMIYIO

HaAIInuCh B BerHeﬁ 4aCTu MCHIO 3aJa4.




4. AHCTPYKIUS 11O OKCIUVIYATAIIUU DU 4-28

£ 3onaun -X
3 3adauu
1 ® N0 MeTOAOM DEWeHHR ONO TeMaM O No THNaM
Konnesuna
) YuuMmes pearte 3anaum
g ) 3anavu NpaMoro pacyeTHoOro NenCcTena
Tofinu ) 3a0aqm Ha HAXOKNeHKEe MOPMY N HEMIBECTHHX BelecTs

9 3ana4m ¢ y4acTuemM CMecen BeuecTa

) Cneum@muyHbie 3a0a4yy ¢ yHacTUeM opraluyeckmx
Bewecre

2o e

Ha cnenyromeM pucyHKe ITOKa3aHbl OCHOBHBIE 3JIEMEHTHI "'3aauyHuKa’.

ToHKkylo Xeneawylo nnacTukky maccon 100 r onyctanm 8 250 r 20% pacteopa CuSOy. Yepes
HEKOTOPOE BREMA MNAcTMHKY BLIHYNW, BLICYWWNW W B3secuni. Ee macca okaszanack paBHoi
102 r. OnpegennTe MaccoBwe O0NW COBOWHEHWA B pacTecpe, NOCNe YOaneHua w3 Hero
METANNHU4ECKOW NNACTHUHBLI.

— /TManen ewbopa | |PaBouee none

m(p-pa)=250r
@(CuS0,)=20%

v(Fe)=0,25 voun Fe + CuSQ, = FeSQ, + Cn W
v{Cu)=025 Mo 1 : 1 : 1 H g S
2 &
Am = m(Cu) — m(Fe) =2r 5 k|
AM = M(Cu) - M{Fe) =8r/mons S 3
(CuSO)=v(Cu)=v(Fe)= ‘“": =0,25monb E E
S
ISHE!
w3
=~
Fran 3. Mpoctasum BHOBL NONY " "3 3afaun Han

YPABHEHUEM DEEKLMW.

1

Pemenune 3agaun mpoucxXoauT Ha pabodeM IoJie, KOTOPOe OKPYKalT CBEPXY -

yCJIOBHUC 3adavu, CJIEBa - IIaHCJIb BLI60pa, CHU3Y - IIOMIAroBbIC HWHCTPYKOWUH JIA
YUYCHHUKA, KHOIIKAa IMOJCKAa3KU K TCKYHIEMY 3Tally pCHICHUA 3aJa4d U KHOIIKa BbIBOJA

TOTOBOT'O pCHICHUS.

YcnoBue 3amaun Beera MPUCYTCTBYET Ha dKpaHe, 4TOObI YISHHUK MOT B JIIOOOMU

MOMEHT K HeMy oOpaTtuthcs. Hanpumep:

ToHKyI0 JKeneaHylo NnacTUHKy maccoi 100 r onycTunu B 250 1 20% pacTeopa CuS0,. Yepes
HEKOTOPOE BPEeMA NNACTMHKY BbIHYMW, BRICYWMNM W B3BecMnW. Ee Macca okasanack pasHOR
102 r. ONpepenuTe MaccoBble A0MK COEAMHEHWA B pacTeOpe, Nocne yaaneHus ua Hero
METANNMYECKoR NNAcTHHEL.




4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

Ilanens BBI60pa COACPKHUT 3HAKKU XHUMHUYCCKUX OJBJICMCHTOB W XHWUMHYCCKUC

dbopMyIibl, HEOOXOUMBIE AJISi COCTaBJICHMSI YPaBHEHUN pEaKIMii, JaHHBIE U3 YCIOBHS

3amaun ¥ (popmynbl Ul MaTemMaTHueckux pacueroB. CojepkaHue MaHenu BbIOOpa

HU3MCHSACTCA B COOTBETCTBUU C 3TAIIOM PCIICHHUA 3a/1a4u.

Nanent ewibBopa

m(B-Ba)
m(p-pa)
m(p-pa)
W (B-Ba)
m(e-Ba)=
=mip-pa) *+(B-Ba)
®(B-Ba)
m(p-pa)

(B-ga)=

miB-Ba)=

m(B-ga)=

mip-pa)=250r

@(CuS0,)=20%
vi(Fe)=0,25m018
vi(Cu)=0,25moan

/Nakens swbopa

Maxens sibopa

FeSO— |
FeS0O;
CuS0,

Fey(S0y);
Cu /

Fe

S0,

S0,
01234567
89

4

CocraBnenue XUMHUYECKHUX ypaBHEHUI

peakiuil MPOU3BOJIUTCA IEPETACKUBAaHUEM 3HAKOB
XUMHYECKHX JJIEMEHTOB M XHUMHUYECKUX (POpMyT U3
naHenu BbiOOpa Ha pabouee mone. Ilpu sTom, ecnu
COCTaBJIEHO nox  HUM

ypaBHEHUE IIPaBUIIBHO,

TTOABJIAIOTCS KOJIMYCCTBCHHBIC COOTHONLICHUA

BCIICCTB, YUYACTBYIOIIUX B XHUMHYECKOM PCaKIuu.

PaBouee none

\—s-
/Fc

= FeSO,

MaremaTndecKre BEIUMCIIEHHS BBITTOTHSIIOTCS ABYMA crocodamu:

1. ABTOM&TH“IGCKH, IIpU NMEPETACKNBAHUU COOTBCTCTBYIOH_ICI\;I (1)0pMy'J'ILI N3 MMaHCIn

BBI60pa Ha COOTBCTCTBYIOIICC YNUCIIOBOC 3HAYCHHUC B pa6oqu ITOJIC.

MNanent sxbopa

Pabouee none

m{B-Ba)
m{p-pa)
m(p-pa)
m(B-na)

w(B-Ba)=

m(B-pa)=

m(e-ga)=
=m(p-pa) *w({p-pa)
m(B-Ba)

m(e-ga)= m(p-pa)

thefm—= 50r

Fe + CuSO,; = FeSO, + Cu
0,25m : 0,28m 0,25 : 0,25m
Am = m{Cu) - m(Fe) =2r

AM = M(Cu) — M(Fe) =8r/monb

A
V(CUSO,)=v(Cu)=v(Fe)=— 1 -=0.25mons
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

2. ABTOMaTI/I‘-IeCKI/I, Ipru 10CTATOYHOM KOJIMYCCTBC JAHHBIX IJI BBIYUCICHUA U

MIPaBHJIBHOM COCTaBJICHUU (DOPMYIIBI.

Nawens awbopa | | PaBouee none ™,
m(CuS0,)=9,61 m(CuS0y) = v(CuSO4) ~M(CuS0,)=96r
m(FeSO,)=38r ™~ m(FeS0y) = v(FeSO,) *M(FeSO,) =38r
M yupes-caCe= 16T ~__| scru-cake = V(Fe)*M(Fe)=14r
Mpern-eare™ 14T—__ |

My o = 100—0_ |
234567

01
89

@ (FeS0)=— —

[TpomesxyTouHbIC TaHHBIE OEPYTCS W3 TMAHEIH BHIOOPA MM HETIOCPEACTBEHHO M3

pabouero moJs 3alagyHuKa.

NHdopmauMOHHO-CNpaBOYHbLIe MaTepuanbl

B nmanHoM pasznene comep)kKUTCA JOMONHUTEIbHAs HHQpOpMAaIHsa, HeoOXxoaumas
JUIsL TIPOBENIEHUSI JIaOOpaTOPHBIX padoT, pelieHHus 3aJad W YCBOCHHUS Y4eOHOro
Marepuaia B Mpejenax, MPeayCMOTPEHHBIX CTaHAApTOM XMMHYECKOTO OOpa30oBaHUS.
Hoctyn k wuHpOpMamuu BO3MOKEH U3 BCEX pa3/eiioB JJEKTPOHHOTO W3IAHHS U
OCYILIECTBJISAETCS IO CUCTEME MEHIO U TUIIEPCCHUIOK.

B paznen snekrponnoro uznanus «MHbopMalmoHHO-CIIPaBOYHBIE MaTEPHUATIBIY,

cornacHo IIpunoxenus 1B Kontpakra, BKIIOUEHBI:

«Konnekyms».

"Komnekuust" conepkut @oro, BHUIACO, aHUMALUU, (GOPMYIbl U TEKCTHI,
cojepxale y4eOHyro HMH(pOpMAIMIO MO MIKOJIBHOMY Kypcy Xxumuu. Mcnosib3yercs
JIBYXYPOBHEBBIN JJOCTYI K MaTepuasiaM 3JI€KTPOHHOTO W3aHus: 1) MOJHBIA AOCTYH — U3
[JIaBHOTO U JAPYTUX MEHIO; 2) KOHTEKCTHO-3aBUCHUMBIM JTOCTYH — U3 JabOpaTOPHBIX
pabor (B OSTOM ciydae ydJamemycs TMpPEeJOCTABISIETCS OTPAHUYEHHBINM CIHCOK
MaTepHajoB, pa3JelieHHbI, B CBOIO OYepe/lb, Ha OCHOBHYIO U JIOMOJIHHUTEIbHYIO

UH(OPMAILIHIO).
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU 4-31

K 53
o '"MpaBuna BEKMEAHWA B XMMUYECKDA NaBopaTopum”
* OBopyAa0BaHWE XMMUYECKDH NaBopaTopum
@ Mep YarbHble XUMH NOHATHA
@ Mepuoanyecknii sakod A.U. Mengeneesa
@ CBOMCTBA HEOPraHMYeCKUX BellecTs
@ OpraHu4eckas xuMus
@ Y4yeHble-XUMHUKH
@ XpecTomarus
* Pecypcel MIHTEpHET

«Komnexus» conep XUt CiaeayroIne pa3aeibl:

1) “IIpaBuiia BbDKHBAHHS B XMMHYECKOH 1abopaTopuu’.
Tekct

[Tepexon k obmemy
CIIMCKY MaTepHajIoB Beixon

TTRonnexua \ I

"MPABUIIA BbPKUBAHWA B XUMWUYECKOW NABOPATOPUN"

Ecnu B pykax y BAC ¥WaKoe - He pasneiTe, nopowkoobpasHoe - He pacchbinkTe,
raz006pasHoe - He ENINYCTUTE HapyHy.

Ecnu BKIIOYANK - BEIKIIOYMTE .

Ecnu oTKpkINK - 3akpoiTe.

Ecnu pazobpanu - cobepuTte.

Ecnu Bl He MoeTe cobpaTk - NO30BUTE Ha NOMOLLL YMenbLa.

Ecnu Bel He pazbupany - He BaaymaiTe cobupaTs.

Ecnu Bbl 0f0m#unu YTo-HUBYAL - BEPHUTE.

Ecnu Bl nonb3yeTect Yem-nnbo, AepHuTe B YUCTOTE W NOPAAKE.

Ecnm Bel npreenu Yto-nubo B BeCnopaacK - BOCCTAHOBWTE CTATYC KBO.

Ecnu Bbl CABWUHYNK YTO-HUOYAE - BEPHUTE HA MEeCTO.

Ecnu Bbl X0TMTE BOCNONB3OBATECA YemM-MMO0, NPUHaANSHALMM APYTOMY, MONPOCHTe
paspeLeHns.

Ecnu Bel He 3HaeTe, kak 3To AedcTByeT, pagu bora, He TporaiTte.

Ecnu Bac 3T0 He KacaeTCA - He BMelUMBanTe k.

Ecnu Bl He 3HaeTe, kak 3TO AenaeTcA - Cpasy CpocuTe.

Ecnu Bl He MOeTe YTo-NMB0 NOHATL - NOYELMTE B 3aTbInke.

Ecnu Bel ropute Ha paboTe, NnocTapanTeck, YTobkI Y BAC HUYEro He 3aropenock.

Ecnu He yCBOWNK STWX NPaBun, He BX0AMTe B NabopaTopuio.
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[paeuna BEMHMBAHWA = 3apaBkli cMblcn + T

[MpusesgHo U3 xumuveckoll nadopamopul yausepcumema 2. bombel, KHduA.

<«
Cxema untepdeiica okna “IIpaBuia BBDKUBaHHS B XMMHUYECKOH 1abopaTopuu”
B nanHOM pa3zene npuBeeHbI paBuiIa “BbDKHBAHUS B J1a00OpaTopuun’”, B AKHUBOH,

HarJsIHOM (hopMe M3JIararolye OCHOBHbIE TpeOOBaHMs K obecrieueHIIo 0€30IacHOCTH B

xumuyeckoi taboparopui. (IlpuBezeno u3 ynusepcurera r. bombeit, Muaus).




4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU 4-32

C momoup0 MBIIIM TEKCT B 3TOM OKHE MOYKHO BBIACIHUTH M CKOIHMPOBATH B
Oydep oOMeHa C MOMOIIBIO KOMaHJ KOHTEKCTHOTO MEHIO, BBI3BIBAEMOIO IICTYKOM
NpaBoi KHONMKM MbIMIM. TakuM 00pa3oM, TEKCT MPAaBMWJI MOKET OBITh CKOIMPOBAH U
UCIIOJIB30BaH B JIPYTHUX Mporpammax, Harpumep, B Microsoft Word.

JlocTym K 3TOMY pa3zieny BO3MOXKEH TakKe U3 000 1a00paTopHOM pabOTHI.
2) OOopynoBaHHE XUMUYECKOM JTa00OPaTOPUH.

W300paxenune 000pyaoBaHus

HazBanue
[Tepexon x obmemy

CIIMCKY MaTepHajioB Beixojn
£ Konnekuus N\ | X

0BOPYOOBAHUE XMMUYECKOW NABOPARQPUA

=}?/

9 S
~

bapthopoBLIA TREYTONBHWK

=frak e m

AcbecToBad ceTka

)

_ CnupToBKa

NabopaTopHbli WTaTHE
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Cxema unrepdeiica okaa “O00opya0oBaHNE XUMUYECKOI JIabopatopuu’

B nanHoM pa3nene mnpuBeneHbl HM300pakeHUS OCHOBHBIX MPUOOPOB U
XUMHYECKONH TMOCYAbl, HCHOJB3YEMBIX NIPU MPOBEIECHUU XHUMHUYECKHUX OIIBITOB.
N300pa>keHHst B 5TOM OKHE MOYKHO COXPaHHUTh WJIM CKONHUpOBaTh B Oydep oOMeHa ¢
MIOMOUIbI0 KOMaHJ] KOHTEKCTHOTO MEHIO, BBI3BIBAEMOIO IIEIYKOM IPaBOM KHOIKHU

MBIIIH.

JocTtyt K 3TOMY pa3zieny BO3MOKEH TaKkKe U3 JTI000i 1abopaTopHOii pabOTHI.
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3) IlepBoHavabHBIC XUMHUYCCKUE MOHSITHUS.
4) Tlepuommueckwuii 3akon J[.J11.Menneneesa.
5) CaoiicTBa HEOPraHUYECKHUX BEILIECTB.
6) OpraHuuecKasi XUMHsL.
B stux pasnenax marepuanbl MpECTaBIAIOTCS B CIELMAIBHOM OKHE, CXeMa

uHTepdeiica KOTOPOro NpeaCTaBIeHa HIKE.

Mepexon k oBLEMY CRACKY Buixon
Haszsanwe dparmenTa OxHO BOCNPOMIBEOEHHA
[Konnerign LY i 1x
Bﬁummeﬁcraue‘nmna LWENoMHLE METANNOE ¢ BOOOR

K50+ H;0=2KOH

\ CBAZEHHEE Kaapsl
TeKCTOBLIA KOMMEBHTADWA HauaTe npourpeisakue

BhI30B OKHA KOMMEHTIDHA lNepemoTEa Ha Ha4Yano
CoXpaHeHWe fparMesTa l

Jlis ynpaBieHHs BOCHpPOU3BENEHHEM (¢parmMeHTa ciayxaT kHonku «Haudate

npourpeiBanue» u «llepemorka Ha Hawano». Ilpm Haxkatum Ha kHOnKy «Hauarte
IPOUTPHIBAaHKE» HAaUMHAETCsI BOCIIPOU3BeIeHNE (pparMeHTa, 1 KHOIKA MPEBpaIlaeTcs B
KHOIIKY «Ilay3a».

Knonka «CBsi3aHHBIE KaApbl» @peJHAa3sHaueHa I [epexoja  MEexay
(dparMeHTaMH, OTHOCSLIMMHUCS K OJTHOU TEMe.

Knonka «BbI30B OKHa KOMMEHTapus» IIOKa3blBa€T WM CKPBIBAET OKHO
TEKCTOBOT'O KOMMCHTAapH. C IIOMOIIBIO MBIIIN TEKCT B OTOM OKHE MOXXHO BBIZICIIUTH U
CKOIUpPOBaTh B Oydep oOMeHa ¢ MOMOIIbI0 KOMaH ] KOHTEKCTHOTO MEHIO, BBI3IBAEMOTO
ICJIITYKOM npaBoﬁ KHOIIKM MBIIIH. TakuMm 06pa30M, TEKCT KOMMCHTApUA MOXKET OBITH

CKOIMPOBAH M UCIOJIB30BAH B IPYrHX IMporpaMmMax, Hanpumep, B Microsoft Word.
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Cxema unTepeiica ciieHsl “YueHble-XUMHKU

4. IHCTPYKLMUA 110 DKCIVIYATALIUAU DU 4-34
HaxaB kHomnky «CoxpaHeHHe (parMeHTa», TOJIh30BATEIb MOXKET COXPAHHTH
dparMeHT KOJUISKIIMM B YyKa3aHHy©0 UM mnanky B Bujge HTML-gokymeHTa wu
HCII0JIB30BAaTh €r0 B UH/IMBUAYaIbHBIX TBOPUECKUX KOMIIO3ULUSX.
7) YdeHble- XUMHKH.
Nudopmanus 06 yueHBIX-XUMHKAX COJIEPKUT MOPTPET YUEHOTO, TOBI KU3HU H
TekcT. Mcmonb3yercs nocTyn K WHGOpManuu 00 yYEHBIX-XMMHKAX M3 TJIABHOTO H
JPYTUX MEHIO JIEKTPOHHOIO U31aHMUS.
[Tepexox & oOmEmMy
CIIUCKY MaTepuajos ®.1.0. yuenoro L'ozbl xu3HM BH&
K ix
CDOTOFpaq)H’I AnekcaHap Muxannosuy Bytnepos
YYEHOI0 1828-1886 rr.
Pyccmu xumuK. Cosparens TeopuHu XMMHU4eCKoro
\ CTPOEHUA OpraHnyecKnX sellecTs. Cnm'e:mposa.n
nonudpopManbaerna, ypoTponuH, nepeoe
caxapucroe BelwlecTso. Mpeackasan v 06 bACHUN
HM3IOMEPUIO OpraHnYyecKkux Bew|ecTs, Cosnan wKony
PYCCKMX XMMUKOB. 3aHuManca sonpocamu Guonorum
bCKOro X03AUCTEA, Caf0BOACTBOM,
NYeNOBOACTEOM, pAlBeeHMeM HYaRA Ha Kaekase. e
. =
TekcToBbIN <) E
9 (@]
KOMMEHTapuu _—" g t
jov)
PN
o A
£ E
5 =
ISHE!
W3
~

C IMOMOIIIBKO MBIIMK TEKCT B 3TOM OKHE MOKHO BBIACIIMTL W CKOIIMPOBATH B
Oydpep oOMeHa C MOMOIIBI0O KOMaHJ KOHTEKCTHOTO MEHIO, BBI3BIBAEMOTO MIEITUYKOM
MpaBol KHOMKW MBIIU. TakuMm o0Opa3zoMm, nHpopmanus 00 YyUEHBIX-XHMHKAX MOXKET
OBITH CKOMMPOBAHA M WUCMOJb30BaHA B JAPYTUX Iporpammax, Hampumep, B Microsoft
Word.

8) Xpecromarus.

B nanHbBIi pa3men BKIIOYEHBI KIacCHYecKHe paboThl, HAYYHO-TIOMYJSIPHBIC
MaTepuainbl, Ouorpadum YYEeHBIX U Jpyrue HeoOxoauMble HWH(GOPMAIMOHHBIE
HCTOYHHKH, PA3PCIICHHBIC OJId Pa3MCIICHUA HA DJICKTPOHHOM U3JaHWH.

Bce XpeCTOMaTHﬁHBIe Mar€puajibl, BKIIOYCHHBIC B JOJICKTPOHHOC HW3JAHUC,
WHICKCUPOBAaHbI M JIOCTYNHBI JUIsi Toucka. [lms Bcex MarepwaloB Tmojpas3zena

OCYHICCTBJIIACTCA CAUHOC (I)OPMaTI/IpOBaHI/Ie TCKCTOB.
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[Tepexox x obmemy

CIHCKY MaTEPHUAIOB EKTCT Bong\
T Konnexuus \ ¥
A Naeyasbe n
BROJIHOE CNOBO U3 “"HAYANIbHOTO YHEBHMKA XMMUAK™

HE3aMETHO ANA MEHA NPeBpaTWNCR B MOWX DyKax B HavanoHoii YYeOHUK XMMun
HEBOZMOKHOCTE OTASNUTL HOMEHKNATYPY OT Haykn 1 HayKy OT HOMEeHKNaTyPbl 00 bACHASTCA
TEM, YTO KHAER eCTECTBEHHAR Hayka HeoOXOAMMO COCTOMT M3 pRaa daKToB, KOTOPbIe
COCTABNAT Hayky, NPEACTABNEHUH, WX BuI3bIBAIOWMX, W CNOB, WX Bbipaaupx. Cnoso
AOMHO POXAATL NPEACTaBNEHHe, NPEACTABNEeHHe AOMKHO W30DpaKaTh (hakT, 370 TPM
OTTUCKA OAHOM W TOM XKE NEYETH. M TaK KaK CNOBa COXPAHAIOT U NEPEAAaIoT NPEACTABNEHUS,
TO M3 3TOFO CNEAYET, YTO HENL3A YCOBEPWEHCTBOBATL HU A3bIK 663 YCOBEPWEHCTBOBAHNA
HayKW, HH Hayky 63 YCOBEpWEeHCTBOBSHMA A3bIE M NTO, Kak Obl HM Dbl AOCTOBEPHLI
baKTel, Kak Bkl Y Gbint NPaBUNBLHE! NPEACTABNENUA, Bb3BaHHLIE NOCNeAHMMI, OHW ByayT
BEIPSHATE MWL OWMBOYHEIE BNEYATNEHUA, ECNKM Y HAC He BYAET TOUHBIX BEIPEKEHUA ANA MK
nepeaaym

Mepean YacTe ITOro yuebHuKa A3ET TEM, KTO NOKENAET HAA HMM NOAYMATL, MHOTHE
ROKa3aTensCTBa CNPaseAMBOCTY STHX MCTWH. HO TaK KaK MHe NpHWNoch CNeaoBaTL B HeM
NOPAAKY, CYWSCTBEHHO OTNMHAIOWEMYCA OT NPHUHATONO A0 HaCcTOAWEro BpeMenHt Bo BCex
TPYASX NO XMMHKM, A AOMKEH PASbACHUTE OBCTOATENHCTA, NOfyAHBWME MEHR K STOMY
COBEPIWEHHO 04YEBHAHO MNONCKEHKE, YTO Mbl MOXEM NPUOBPETAaTL 3HAHHA, TONLKO WAA OT
M3BECTHOMO K Heu3BecTHoMy. B paHHeM AeTCTBe HawW NPEeACTaBNeHWA BbITeKaloT W3 v
Wdnctdabebbedte ) Bt hdadbbiechil Al st b beched B vt dlebcsbebheiid bt |

Cxema unTepdeiica okHa “XpecromaTus’”
C noMOIIbIO MBIIIK TEKCT B 3TOM OKHE MOXHO BBIJIEIMTh M CKOIHMPOBATH B
Oydep oOMeHa C NOMOIIBIO KOMaHJ KOHTEKCTHOI'O MEHIO, BBI3BIBAEMOIO IIETYKOM
paBoil KHOMKY MbIK. TakuMm 00pa3oM, TEKCT XpPEeCTOMATUU MOXKET ObITh CKOIMPOBAaH

¥ MCIIOJIb30BaH B JPYruX MporpaMmMax, Hanpumep, B Microsoft Word.

9) Pecypcol MnTepHer.

OxHo Pecypcvi Hnmeprnem COAEPKHUT JBa KOHTEKCTHO-3aBHUCHMBIX CITHCKA
CCBUIOK Ha CTpaHWIBl W Web-caliThl, TEeMAaTHYECKH CBS3aHHBIE C DJICKTPOHHBIM
uznanueM. Jlns Kaxaoro pecypca HuMeercs Kparkoe onucaHue. O3HaKOMUTCS C
pPECYPCOM MOKHO, IIIEJIKHYB Ha OJTHY U3 CCBHLIOK.

Crucok Pexomenoyemvle ccobliky COAEPKUT HAOOpP CCHUIOK, PEKOMEHTYEeMBIX
JUTSL TIOJTyYEHUS JIOTIOTHUTEIbHOW HHpopMaruu. Mmeercs BO3MOKHOCTh OOHOBJICHHS
ATOTO CIKCKa 4Yepe3 CauT mojaepkku. s 3Toro HEoOXOAMMO Ha)KaTh Ha KHOIKY
Obnosums. Ilpu ycnoBUM Hamu4us MOAKIIOUEHUS K Humepnem CHUCOK OOHOBUTCS
aBToMaTHuecku. B cmmcok Ccwliku noavzoeéamens TONB30BATEIb MOXKET T00aBIATh
CBOM cChUIKM. JIyig 3TOro HEoOXOOUMO HaxaTb Ha KHOMKY /[ob6asumb U 3alONHUTH
COOTBETCTBYIOIIYIO (opMy. Jl0OaBlieHHbIE CCBIIKM MOXKHO HW3MEHATh WIH YHAJATh,

IICJIKHYB Ha UX OIMMCAHWU U HaKaB Ha COOTBCTCTBYIOIIYIO KHOIIKY.
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4. AHCTPYKIUS 11O OKCIUVIYATAIIUU DU 4-36

| Pecypcu WHTEpHET 1%

FBROMEH B MBIE CCRIKNA \
OTHpGITaR Xusana 2 5
Pl et COlERE ORI

FHENOPOACOASEMAIME COSLHHEHIKA
il ety | EFDETRIEGE rutestidatahaserchemyBusDataT estfCh3 d-1 hiberil

CafT NoaaepHK
Iitpc vy mmdain. ru

DEHDBTE |

Y

v

Jluunaurhl H3MBHHH| Yomaute |

Cxema untepdeiica okna “Pecypcet UnTepuet"

Ta6J'II/ILI,bI n apyrmue cripaBo4dHble maTtepualibl N0 XUMUA:

B nmaHHBIN monpasnen BKIIOYEHBI TaOJUIBI U IPYTHE CIIPABOYHBIC MAaTEpHAJIbI,

cojepxamne y4eOHyro HHGOpMAIMIO 1O MIKOJIBHOMY Kypcy Xumuu. Mcmomib3yercs
JIBYXYPOBHEBBIH JOCTYIl K JAaHHOMY IOJpa3neny: 1) MOJHBINA TOCTYN — W3 TNIABHOTO H
JIPYTHX MEHIO; 2) KOHTEKCTHO-3aBHCHUMBIH JIOCTYI — M3 JJaADOpaToOpHBIX paboT (B 3TOM

ciy4yae ydJaliemycsl MpeoCTaBIISETCS] OTPAaHUYEHHBIN CIHMCOK TaOJHI] U CIPABOYHBIX

2 =
S K
=|O
< g
8 <
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E g
=
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MaTepUasoB).

Tasnuus 123 |

» [lepMoaM4ECKaA CUCTEMA anemMeHToe 0.V, MeHaeneesa

o Talnuua pacTEOPMMOCTI KUCIOT, OCHOBAHMIA U CONEIt B BOAE NPW
KOMHATHOM TEMNEPATYRE

¢ KMCNOTHO-OCHOBHBIE MHAMKATOPEI
e PAg HaNpAKEeHWA METANN0E

e MNOTHOCTL PACTEOROE PACAPOCTPAHEHHBIX KMCNOT, LWENDYEHN,
COnen

e [INOTHOCTE BOAHBIX PACTBOPOE HEKOTOPLIX KMCNOT, LWENOYER W
amMmMKaKka

s TepMogMHAMWHECKWE KOHCTAHTLI BELLECTE
¢ O003HaYEHWE IM3UHECKMY BEAUYMH U WX EAMHMLL

* HaumMeHoBaHWe W 0B03HaYeHWe NpMcTasok Cl gnA oBpasosaHuA
AECATUYHBIX KPATHBIX M A0NEHBIX BAMHUL, M X MHOXMTENENA

e 3HaYEHWA PYHAAMEHTANBHBIX PUIUHECKUY NOCTOAHHLIX
* B3aumMHaA CBASb MEXAY U3UHECKMMM BENUHUMHAMM
* HasBaHWA BAXHEWLIWMK KUCNOT W CONEeR
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NMyrTeBoauTenb.

[TyreBomuTens mpenHa3zHaueH Ui MOMCKa HYXXHOH MHGpOpMAlMM HAa JUCKE U
ObIcTporo nepexona k Tpedyemomy matepuany. [lyreBoaurens COCTOUT U3 TPEX YacTeil:

KapTBI SJICKTPOHHOI'O U3J1aHUA, Hpe,[[MeTHOFO YKas3aTrciid u IToucka.

KapTa ANEKTPOHHOIro n3gaHu4.

] . Bocnosib3oBaBmuch
Kapra | Mouck | MpenmeTHEIA YEa3aTENE |

" KapTou 3JICKTPOHHOT'O
CEopyOoEaHKE ¥MMHYECKON NAB0paToOpMKM W NpEeMEl PABOTE ¢ & p P

HHM W3IaHKS, MOYKHO YBHJIETH

CEORCTER HEOPraHWYECKWY BB LWECTE
. TOJIHYIO CTPYKT
CEORCTER OPTaHMYeCKWE BRLECTE PYKTYPY

i HMMUJECEHE PEAELKMK yqe6H0ro Marepuajia H

HanpsIMyl0 NEpedTH K HYKHOMY paszzaeny Kypca. HaxaB Ha 3Hauok nepen
HalMEHOBAHHUEM pa3Jiella, MOKHO PacKpbITh COJAEp)KaHUe 3Toro pasziena. Ilepeitu k

COOTBCTCTBYIOILICMY ITOAPA3ACITY MOKHO IO €0 HAMMCHOBAHHNIO, KaK 1O T'MIICPCCHLIKE.

[NMpeagmMeTHbIN yKkasaTerb.

C nomoupl0 IpeIMETHOro yKa3aTelsi MOXHO HENOCPEACTBEHHO NEpPedTH K
COOTBETCTBYIOLIEMY pa3zieny ydeOHoro marepuana. J{ias Toro 4ToObl BOCTIOIH30BATHCS
yKazarejaeMm, HY)KHO Haxarb Ha kuasumly "HMuuexc" B okHe IlyreBomurens. 3arem

MO>KHO BBI6paTB KIIFOYCBOC CJIOBO M3 3aJaHHOI'O CIIMCKaA.

Kapta | Mowck | NpeaMerHLIi ykazatens ITepexon K

MOoMCE B NpeOMETHOM VE3ZaTENE: HEO0XOAUMOMY pasaeiry

| | IpOU3BOAUTCA ,HBOP’IHBIM
-y

Alp(50,)5™18H, 0 0 | IeJYKOM TIO BBIOpAaHHOMY

AlCI,

= Aasn KJIFOUEBOMY CJIOBY. OJTO XKe

MOXHO CJ€J1aTh, BBIACIHMB HICIIYKOM HCO6XOILI/IMOG KIIIOYCBOC CJIOBO, 3aTEM HaXaTb

knasunry "[lokaszats".
Tun yueOHOTO MaTepuana B MpPEeIMETHOM yKa3aTese OTINYAeTCS MKOHKOM (Iﬁ-
71a00paTOpHbIE  OMBITHI, - JJEMEHT KOJUIEKIIWH, . YYCHBIA-XUMUK, -

xpecromarus, E=l TaGmupl, ¥ - 3amaun).
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

[Mowuck.

[Touck npenHazHadeH Uil | Kapra | Mouck | MpeaMEeTHLIR YEazaTenks

HaXOXXJICHUSI HEOOXOAMMOro | MEckaTe tnedyiolmle cnogs:
|Kanbu,m?1 FckaTe
y4eOHOT0 Marepuana o

IHTERNPETHROESTE CAOES NOMCKE:
O Kak dpazy (O Menoneaya " & Menoneaya A"

3aIaHHBIM YCJIOBUAM ITOHUCKaA. ] MrHOpHPOEATE PercTh Byke

I[HSI TOTO, YTOOBI OTEREITHE M NOMUEHHE WENOYHOZEMENEHEE.. (2 a
B2avmMofeACTEME AMIOMUHHA © DKCHOAMH METANMNoE
BOCIIOJIb30BAaThCsI HOUCKOM, || ¥ PofiepT Bunerenkm ByHzeH

I Cembpu Oeew
HY>)XHO HaXaTb Ha KJIIaBHUIIY 014 menneneee COOTHOLWEHIME CBOMCTE G

"ITouck" B okue [lyreBoauTens.
[Torick MOKET MPOM3BOAUTHCS IO LEJIOW (pase, WU 1Mo JFOOOMY M3 3aJaHHBIX

KIIFOYCBBIX CJI0B, HJIM I1I0 BCEM 3aJaHHBIM CJIOBaM.

BLI60p COOTBCTCTBYIOLIICU OKEIH bpazy DMEI‘IDJ‘IEE'}.I‘H"M" @MEI‘IDJ‘II:-S'}.I‘H"HHM"

GOpMBI TOMCKa MOKET ObITh cienaH || MHOpMpoEaTE perucTp fyke

Ha)KaTHEM Ha HYXHOE TOJIE.

[Tocne naxkatus Ha kHomky "MckaTtp" OyHeT mMpeacTaBiIeH CIHUCOK CCBLUIOK,
YIOBJIETBOPSIIOILIUX YCIOBUSAM IOUCKA.

Bel  MoxkeTe [BOMHBIM IIETYKOM Ha Ha3BaHWE paslena MEepedTH K
COOTBETCTBYIOIIIEMY Marepuaiay. JTO K€ MOXKHO CJeiaTh, BHIOpPaB IMIETIYKOM HY>KHYIO

CCBUJIKY U 3aTeM HaxkaB Ha kyaBuiny "lloka3aTs".

UHTepdenc npenoaaBarens (AnNa ceTeBou Bepcun).

«MHTepdeiic npenoaasatens» MO3BOJISAET YUYUTEI0 OCYIECTBIATh KOHTPOJIb HaJl
paboTOil  y4eHMKOB: TNPOCMATpUBaTh  Pe3yJbTaThl  BBINOJHEHHS  yYEHHKAMHU
71a0opaTOpHBIX paboOT, TECTOB U 3aJay, BBICTABJIATh OLIEHKU B JaOOpaTOPHOM JKypHaie
YUEHHUKA, YIPaBISITh JOCTYIIOM YYEHHUKOB K HEKOTOPHIM HH(OPMAIIMOHHO-CIIPaBOYHBIM
HCTOYHUKAM.

Hns  3anycka «MHtepdeiica npenojaBaTens» HEOOXOIUMO  BBIIOJIHHUTH

CIEAYIOLIUE IEUCTBUA:

1. Haxwmure xnomky "Ilyck" B 51€eBOM HI)XXHEM YTy

JKpaHa. m” J ﬁ :‘ﬂ

2. B nosiBuBmemcs MeHo BeiOepute myHKT "[Iporpammsr”.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU 4-39

3. B cnucke nporpamm Beioepute nanky "HOIIK".

IE HOE, Y &l %MMHA (B-11 Knaco), BMpTYansHaA natopaTopHa

%L MHTepdeiic npenogasarensa

@ ¥AaNHTE  XMMKA (3-11 Knacc), BUpTvaneHan nabopaTtopHa

4. Beibepurte sipibik "HTEphEHC &L MHTepdefic npenoaasaTtens

npenogasarens'.

[Tocne 3amycka «UHTepdeiica IpenoaBaresy | penoassarent

Damunus

npeularaeTcst perucrpaunus mnpenopasatens. Ecim Bwl  panee

PEruCTpUpPOBAINCh, TO BBCAUTC CBOC MM W IIAPOJIb U HAKMUTC Vi

KHOIIKY "Bxon". B
Mapons
Bxog Pervctpaumn
Pervcrpauua
@
Damunua (Pg S
- = jas)
Ecim  Bel  BmepBele  HaumHaere  paboTy C 2 S
3
Ams o
3JIEKTPOHHBIM U3IaHHEM, HOKMHUTE KHOTIKY "Perucrpanus’. = E
)=
5 =
OT4ecTEO B otkpeiBmiemcs okHe "Peructpanus" BBenIUTe CBOKO SIS
93
. (dbaMuIno, UM, OTYECTBO, MAPOIH U MOBTOPUTE MAPOIh IS ~
aponk

MpOBEpKHU. 3aTeM HaxxmMuTe kiaasumry "Bxoxa".
NOETOPHUTE NApOonk

Bxoa OTtmeHa |

WUHTepdeic npenogasatens

- NaGoparophsie paborel
« Tectn!
« XypHan!

<>
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«MHTepdeiic  mpemomaBaTens» — HPEAOCTABISAET  YUUTENIO  CIEAYIOIINE
BO3MO>KHOCTH:

e yImpaBlieHHE JOCTYIIOM YYEHUKOB K OIbITaM Ja00paTOpHBIX padoT;

®  yIpPaBJIEHUE IOCTYIIOM YYEHHKOB K BOIIPOCAM TECTOB;

® TIPOCMOT) JTAOOPATOPHBIX KYPHAIOB YUCHHKOB.
[ocTtyn kK nabopaTopHbiM paboTam.

B pexume «MHrepdeiica mnpenopaBarens» y4uTellb HMMEET BO3MOXKHOCTb

YIPABJIATH JOCTYIIOM YYEHHUKOB K OIBITaM JIAOOPATOPHBIX paboT.

[ 1M opgred cqymemamvarons

i Z.CHCHCTI ARORI AmMEc BHRecIe

»ix

T PO CHC B I IIRD SN

(O —

vugevce

Q

5
Q

2. Coim AL & Ol
POMIN COR 33 A BAM AT agwen |
1IACLDNC IR ALACT 1 DICTRCERAAK § $000 O 900wl € MR ATIZ 00

1 HPC) A WANOHA ¢ WTWrroam

5
-
tovgvoveoegc

POVIR COE I MR LY KM agwse |

bw ar

VY4auTeno JOCTYNEeH TONHBIA CIHUCOK ONBITOB BCeX JaOOpaTOpHBIX padoT.
HepBOHa‘-IaJ'II)HO BCC ONBITBI MOMCYCHBI KaK pPa3spClICHHBIC K  BbINIOJIHCHUIO.
[IpenonaBaTenh MOKET IO CBOEMY YCMOTPEHHIO 3allpETHTH BBHINOJHEHUE YYCHHKAMHU
HEKOTOPBIX  ONBITOB, JUIA 4Yero HEOOXOJMMO CHSTh  TalO4Ky  HAIpOTHUB
COOTBETCTBYIOIIECTO OIBITA, MOCIE YEro COXPAaHUTh PE3yNbTaThl M3MEHEHHWi. Taroke
npernoaaBaTeb JUIs ONPENSIICHHBIX Pa0OT MOXKET BKIIOYHTH PEKHM COKPAICHHBIX
KOMMEHTapHeB, B KOTOPOM OTCYTCTBYET 3BYKOBOW KOMMEHTApHH K WHCTPYKIHUSAM IIO
BBITIOJTHEHUIO OMBITOB. J[11 3TOro HE0OXOAMMO YCTaHOBUTH TajouKy B moje «Pexum
COKpAIIICHHBIX KOMMEHTAPHEB)» COOTBETCTBYOIICH padoThl. CoOXpaHeHHE pe3yIbTaTOB
MPOU3BOJAUTCS TIPH HAXKATUU Ha KHOMKY «COXpaHHUTBY», PACHOJOXKEHHYIO BHU3Y

CTPAHUYKHU U HaA HIDKHEH T'paHULIC OKHA HHTCp(beﬁca.
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4. AHCTPYKIUA 11O SKCIIVIYATALIUHN DU

[locTyn K BOrnpocam TecCToB.
B nannom pexxume «MHTEpdeiica mpernonaBaTens yuuTelb UMEET BO3SMOKHOCTb

YIPaBIATh JOCTYIIOM YYEHHKOB K BOIIPOCAM TECTOB IO JIAOOPATOPHBIM pabOTaM.

§
— [

1.06epy. WP PASOTMI § MMM
1.1 lpatepes hos 3oy U colupame 33500
vt spennre

1.2 Mpatepns dan a32pcarim 3 aroprems
Pt apeunen ¥

=) -

Yuurtento JOCTyNeH MOJIHBIA CIIMCOK BOMPOCOB BCEX TECTOB MO JIAOOPATOPHBIM
paboram. IlepBoHauasbHO BCE BOIPOCHI IOMEUYEHBI KaK JIOCTYIHBIE K OTBETY.
[IpenogaBaTenb MOXKET MO CBOEMY YCMOTPEHMIO 3alpPeTUTh yYE€HHWKAM OTBEYaTh Ha
HEKOTOpbIE  BOMPOCHI, JJisi 4Yero HEoOXOJMMO CHSATh TaJIOYKy  HAIpOTHUB
COOTBETCTBYIOIIETO BOIIPOCA, MOCJIE YEr0 COXPAHUTh PE3yNbTaTbl U3MEHEHUU. Takxke
MIPENoiaBaTesib MOXET OTKJIIOUUTh y4eT BPEMEHU OTBETAa YYEHHMKa Ha BOIPOCHI JIA
OTpeieNIEHHBIX TECTOB. J1Ji 3TOro HE0OXOAUMO CHSATH TaJIOUKY B M0JIE «YUET BPEMEHM)
COOTBETCTBYIOIICH paboThl. CoXpaHeHHE pe3yabTaTOB MPOU3BOJIUTCS MPU HAKATUU HA
KHOINKY «COXpaHUTbY, PACIIONIOKEHHYIO BHU3Y CTPAaHUYKU M HA HUYKHEW T'PAaHUIIE OKHA

uHTepdeiica.

PaboTa c rpynnon y4yeHunkoB. NpocMoTp nabopaTopHbIX XKypHaroB.
B nannom pexume «MHTepdeiica npenoaaBarensy yuuTeiab UMEET BOZMOKHOCTh
IPOCMAaTPUBATh PE3YIbTAThl BBHINOJHEHHUS YYEHHKaMU JIAOOpaTOPHBIX PabOT, TECTOB U

3aa4 U BbICTABJIATH OLICHKHU B J'Ia60paTOpHOM JKYpHaJIC YUCHUKA
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4. AHCTPYKIUS 11O OKCIUVIYATAIIUU DU

B A3HHOR SOPME Bid MONETE NPOCMOTPETE NFO0PITOPHIIS WYPHANM, JANONMEHMLIS FEHAX M 0
FLICTIRUTE OLEMEM NO NB0ODATODHLM D3TOTaM

Cnucox yuenuxos

S Heawos Hean
RGO MG
& Nempos Bacunul
NaGopamopnan padoms 1.1

[IpenogaBaTento JOCTYIEH CIUCOK BCEX 3apErHCTPUPOBAHHBIX IOJIb30BaTENIEH
JAHUCKa. HpI/I Ha)XaTu Ha UM YYCHHKA CIIMCOK PACKPBLIBACTCA, U IMOABJIAIOTCA Ha3BaAHUSA
1ab0opaTopHBIX PaboT, MO KOTOPHIM YUYEHUK XOTsI ObI OAMH pa3 OTKPHIBAJ JIa0OpaTOPHBIN
KypHai. Ecnu yd4eHHMK HH pa3y He 3alloJIHAJ JKypHal, MOSBISIETCS HAAMKChH
«Jlaboparopable pabOTBI HE BBINONHSUIMCH». [lpym HakaTMM Ha  Ha3BaHUE
COOTBETCTBYIOIIEH JTaOOpaTOpHOW pabOThl YYHUTENh IIOJyYaeT IIOJHBIH JOCTYI K

71a00paTOPHOMY JKypHAIly YUEHHUKA 110 JaHHOU padoTe.

L£3
IBa!,.!._.:'_..a.sui.\..&u £l 2 2 )
Yyewux Merpos Bacunui Lama 10122003
Knace 9“6
Jlabopamopras paboma

1.1 "Mpubopbl ANA nony4yeHus n codbupanma razos"”
Llens paboms

CINMOMUATLEN C NPNBODAMIE SN NOMPSHIA (308 MNDK NOMOWM COOTIETLTEYOWErO NENBODS NOMYMTL BOROPOA K ;l
NPORECTH NPOBPIY B10 M3 UNCTOTY

Peaynsmamst mecma nO MexKuxe e30nacKocmy

# Onwm 1. MonyyeHne okcuaa yrnepoaa (IV) B asTomaTtuyeckom npubope ana
NOMyYeHUA rasos
© Onwm 2 TpoBepKa NoMyYyeHHoro BoA0POAA Ha YHCTOTY

YpasHeHUA peakumu Habnioaenua
1| Fopewse raza wa soagrme
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4. AHCTPYKIUS 11O OKCIUVIYATAIIUU DU

[IpocMoOTpeB BeCh KypHal, YYHUTENIb UMEET BO3MOYKHOCTHb BBICTABUTH YUYEHUKY
OLICHKH U ITPOKOMMEHTHPOBATh €ro paboTy, 3aloIHUB COOTBETCTBYIOIINE OIS B KOHIIE
xKypHaia. B mone «OreHka 3a BbIIIOJIHEHHE J1a00OpaTOpHOl pPaOOTHD» YUYHUTEh
BIIMCBIBACT OLICHKY, a B IIOJIC «KOMMGHTapI/II/I YUUTCIIA» - CBOM KOMMCHTApPHH. 3Ty
WH(POPMAIIMI0O MOXKET TMPOCMOTPETh YYEHHUK, OTKPBIB «JlabopaTtopHbIii >KypHam» B

COOTBETCTBYIOLIEH pabdoTe.

+ [WnT

# Onwm 2. Mposepka Nosy4yeHHoro BOAOPOAAa Ha YHCTOTY

Peaynsmamst Umoz08020 macma.

Bonpoc

QM0

oTReTCTIAN € 303 MHeM g |
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