MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OEPA30BAHMS POCCUMCKOM
OEJIEPALIN
denepanpHOE rOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHNE BBICILIETO 00pa30BaHus
J{a1bHEeBOCTOYHBIN (peaepaibHbIi YHHBEPCUTET

(AB®Y)
HEPEJOBAA HHKEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BMOMHXEHEPUU U IMMAIIEBBIX CACTEM»

COI''TACOBAHO YTBEPXJAIO
Hayunsrnii pyxoBoautens OI1 Hupekrop IlepenoBoit nHxeHepHON MKOIbI «THCTUTYT
VA OHOTEXHONOT U, OMOMHKEHEPUH U MUILEBBIX CHCTEM)
(o O.M. Con i JLA. TexkyTbeBa
(moanuce) (®HO0) (mommcs) (1.0. damunmst)

«3»  HosOps 2022 T.
PyxoBoautens OI1
Sty B.A Jlax
(moamirce) (OUO0)

YYEBHO-METOJIWYECKHWI KOMILIEKC JUCHUILJIAHBI

«Puznyeckas ¥ KOJJIOWTHAA XUMHUA»
Hanpasnenue noarorosku 19.03.01 buorexHonorus

npoduns «IluieBas GMOTEXHOTOTH
dopma MoAroOTOBKH OYHAS

IlepenoBast MH>)KEHEpPHas MIKOJIA

«MHCTUTYT OMOTEXHOJIOTHI, OMOMH)KEHEPUH U MTUILIEBBIX CUCTEM»
JlenapTaMeHT MUIIEBBIX HAYK U TEXHOJOTHU

Kypc 2  cemectp 3

neknuu 18  dac.

npakTuyeckue 3aHaTus 18 wac.

naboparopHbie padoTel 36 dac.

B TOM 4HmcIie ¢ ucronb3oBannem MAO niex. 18 /mp.  bac.
BCEr0 4acoB ayJIUTOPHOM Harpy3ku 72 dac.

B TOM YHCJIE C UCTIOJb30BaHneM MAQO Jac.
camocrosTenbHas pabora 27 qac.

B TOM YHMCJIC Ha MOJITOTOBKY K dk3ameHy (0 wdac.

3a4eT ceMecTp

IK3aMeH 3 cemMecTp

YMKJI cocTtaBieH B COOTBETCTBUHM ¢ TpeOOBaHMAMHU 00pa30BaTENbHOTO CTaHJapTa,
CaMOCTOATENIBHO ~ ycTaHaBnuBaeMoro J[BAOY, yTBepkAeHHOro MpUKa3oM peKTopa OT
22.03.2017 r. Ne12-13-485

YMKJI o6cyxneHa Ha 3acenaHuu JlenmapraMeHTa MUILEBBIX HAyK M TEXHOJOTHH, MPOTOKOJ Ne
I or« 3 »10 2022r.
Hupekrop /[lenapramenTa nuieBbix Hayk U TexHonoruii T.A. Epniosa

BnanusocTok
2022



AHHOTALINS

y4e0HO-METOINYECKOTO KOMILUIEKCA TACITATIITUHBI
«Du3nueckas U KOJUIOUTHAS XUMUS»
Hampasnenue noarorosku: 19.03.01 «buorexnomorus»

[Tpodunsb «IlumeBast OMOTEXHOTOTHSY

HuciumnnrHa «Pu3znyeckas U KOJUIOMJAHAS XUMUSD» BXOJTUT B 6a30BYIO
gacte Onoka 1 (B1.5.05.03) yueOHOro miaHa TOJATOTOBKH OakajiaBpOB IIO
Hanpasienuto  19.03.01  «buorexnonorus.  IlumeBass  OMOTEXHOIOTHS,
peaanu3yeMoro B COOTBETCTBHM C TpPeOOBaHMSIMU OO0pa30BaTEIbHOTO CTAaHNIAPTA,
CaMOCTOSITENIbHO ycTaHaBluBaeMoro JIBADY, yTBEpKIEHHOTO MPUKA30M PEKTOpa
ot 22.03.2017 r. Ne12-13-485.

OO0mmas Tpya0eMKOCTh AUCIMILIMHBI COCTaBaseT 4 3aueTHbiXx exuuull (144
yac), OHa Pealn3yeTcs Ha BTOPOM Kypce B TPEThEM CEMECTpE.

Y4yeOHBIM IJIAaHOM TPEAYyCMOTPEHBI JIeKIIMOHHBIE 3aHsATus (18 wac.),
naboparopubie  pabotel (36 wac.), mpakTudeckwe 3aHsaTus (36 dac.),
camocTosATeNbHas paboTa cTynenTa (27 4ac.),

Hucrumnaa «®dusudyeckas W KOJUIOUIHAS XUMUS»  JIOTUYECKH |
CONlepKaTeIbHO CBSI3aHa C TaKUMHU KypcaMd, KakK «XHMHS OHOJIOTHYCCKH
aKTUBHBIX BeeCTBY», «IIpombimenHas skojorusy, «llumesas xumusy, «O0mas
nuiieBas OuoTexHonorus». CopepkaHue JTUCHUIUIMHBI  OXBATBIBAET KPYT
BOIIPOCOB, CBSI3aHHBIX CO CTPOCHHUEM M CBOHCTBAMH PACTBOPOB M KOJUIOMTHBIX
CUCTEM, OCHOBHBIMU MOHATUSIMHU W 3aKOHAMU (PU3HUECKON U KOJUTOMIAHOU XUMUH,
MOHATHEM O METOJaX HMCCIICTOBAHUS XUMHUYCCKUX M OHMOJOTHYCCKUX CHCTEM,
METOJaMH OTOOpa, MOJATOTOBKM W TPOBEACHHS (PU3NKO-XUMHUYECKOTO aHajIu3a
MUIIEBBIX O00BEKTOB, KOJUYECTBEHHOTO 00CYETa M WHTEPIPETAlUUA PE3yJIbTATOB

aHaJIn3a.



MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OEPA30BAHM S POCCUMCKOM
OEJIEPALIN
denepanpHOE rOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKICHNE BBICILETO 00pa30BaHus
«/laibHEeBOCTOUYHBIN (heepanbHBIA YHUBEPCUTED)

(ABDY)

HEPEJOBAA HHKEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BAOMHKXEHEPUU U IMTALIEBBIX CACTEM»

COI''TACOBAHO YTBEPXJIAIO
Hayunsnii pyxooautens OI1 Jupexrop IlepenoBoil unxeHepHoi mKoubl «HCTUTYT
4 OHMOTEXHOJIOT Ui, OMOMHKEHEPHH U MUIIEBEIX CHCTEM»
(o O.M. Con i JLA. TexyTheBa
(monmwce) (®UO0) (moamuce) (M.0. ®amums)

«3»  HosOps 2022 T.
Pyxosoautens OI1
Jed B.A Jlax
(mozmitcs) (®UO0)

PABOYAS ITIPOTPAMMA YUYEBHOM JAUCHUIIJIUHBI (PITY 1)
«Pu3nyeckas ¥ KOJJIOUTHAT XUMHUA»
Hanpasnenue noarorosku 19.03.01 buorexnonorus
[Tpoduns «IluieBas GHOTEXHOIOTHD)

®opMa NOATOTOBKH OYHASA

Kypc 2 cemectp 3

JIEKIIMHU 36 yac.

nmpakTH4eckue 3ansatus 18 gac

BCEr0 ayIMTOPHBIX YaCOB HArpy3KH: 72 vac.
camocTrosTellbHas padoTa: 27 Jac.
pedepaTuBHBIE PAOOTHI

KOHTpOJIbHBIE pabOThI -454ac.

3aUeT - CeMecTp

9K3aMeH — 3 CEMEeCTp

Pabouas nporpamma coctaBjieHa B COOTBETCTBUU C TPEOOBaHUAMU 00pa30BaTEILHOTO
CTaHJapTa caMOCTOATENbHO ycTaHaBIBaeMoro JIBOY, yTBep:KIeHHOT0 MPUKa30M PEKTOpa OT
22.03.2017 Ne113-485
Pabouas mporpamma oOcy>kaeHa Ha 3acelaHuu JenapTaMeHTa NUIIEBbIX HAYK U TEXHOJIOTHIA,
npotokoia Ne 1 or« 3 » 10 2022 .
Hupekrop [lenapramenta T.A. Epmiosa

BnanusocTok

2022



Oo0opoTHas cTOpoHa TUTYJILHOTO Jucta PITY ][

|. PaGouasi nporpamma nepecMoTpeHa Ha 3aCeJaHUN IlenapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

Hupextop JenapramenTa
(moamucp) (N.0. ®amuus)

I1. PaGouasi mporpaMma nepecMoTpeHa Ha 3acefanun Jemapramenra:

IIpoTokomn oT « » 20 1. Ne

Hupextop JenapramenTa

(moamucs) (U.0. Oamuns)



AHHOTAIMSA

HucrumnnHa « Pu3ndeckast ¥ KOJUTOWIHAS XUMUS» BXOJUT B 0a30BYIO 4acTh
osoka 1 (b1.5.05.03) yyebHoro miaHa moAroToBKH OakajaaBpOB IO HAIPaBICHUIO
19.03.01«buorexnonorusa. IlumeBas OUOTEXHOJOTHS», PEATU3ZYEMOr0 B
cootBeTcTBHE ¢ TpeboBanussMu OC BO no naHHOMY HamnpaBiIeHHUIO.

OO0mas TpyI0eMKOCTh AUCIHMILIMHBI COCTaBIseT 4 3aueTHBIX equHuIlbl (144
4ac), OHa Pean3yeTcs Ha BTOPOM Kypce B TPEThEM CEMECTpE.

HuctunnHa — «@u3uyeckas ¢ KOJUIOMJHAS  XUMHUS»  JIOTUYECKH |
COJIEpKaTeNIbHO CBSi3aHa C TaKUMH KypcaMHu, Kak «XHUMHsS OHOJOTHYECKH
aKTUBHBIX BeHIeCTBY», «[IpombImnenHas sxonorus», «[lumesas xumusy, «O0tmIas
nuiieBas OuotexHonorus». CopepkaHue JTUCHUIUIMHBI OXBATBIBAET KPYT
BOIIPOCOB, CBSI3aHHBIX CO CTPOCHHUEM M CBOWCTBAMH PACTBOPOB M KOJUIOMTHBIX
CHUCTEM, OCHOBHBIMH MOHATHSIMH M 3aKOHAMHU (U3HYCCKOU U KOJUTOMAHOU XMMUH,
MOHATHEM O METOJaX MCCICIOBAHUS XUMHUYECKUX M OMOJOTHYECKUX CHUCTEM,
METOJaMH OTOOpa, MOATOTOBKH W TPOBEACHHS (PU3NKO-XUMHUYECKOTO aHaIn3a
MUIIEBBIX O0BEKTOB, KOJUYECTBEHHOTO 00CYETa M WHTEPIPETAlUU PEe3yJIbTaTOB
aHaIM3a.

Heab: nate ctynaeHTam 0a3oBbi€ 3HAHUS MO (PU3MUECKON W KOJUIOUIHOM
XUMUH, KOTOPBIE CIIOCOOCTBOBAIM Obl YCBOCHUIO MPODUIMPYIOMIMX TUCIUTIINH,
MOHMMAHUI0O W OCBOCHHWIO METOIOB aHajdW3a W 3aKJIajblBaIM OBl Oa3uc s
MOCJIEYIOIIEH MPAaKTUUECKOW paOOThl; MPUBUTH HABBIKH BBITIOJIHEHUSI OCHOBHBIX
orepanuii TpH TMPOBEACHUH (DU3UKO-XUMUYECKOTO DJKCIEPUMEHTA W OOYYUTh
npaBuiIamM 00pabOTKH €ro pe3yabTaToB.

3amavu:

— HAYYUTh HCIOJH30BAaTh 3aKOHBI TEPMOJAMHAMHUKHA M TEPMOJIMHAMHYCCKHC
CBOMCTBAa COEOMHEHHUM [UIA OIPEHCIECHUS BO3MOXXHOCTH W  HalpaBJICHUS
MIPOIIECCOB;

— HAY4YUThb TMOJb30BAThCS 3aKOHAMHM  XMMHYECKOM  KUHETUKH  JUIs

MOBBIICHUA CKOPOCTU OCHOBHBIX U 6J'IOKI/Ip0BaHI/I$I MOOOYHBIX MpOonCCCOB;



— HAYYUTh HCIOJIb30BaTh CBOMCTBA PA3IMYHBIX JTUCIEPCHBIX CHUCTEM H
MOBEPXHOCTHBIE SBJICHUS B OMOTEXHOJIOTUU

— Hay4WTb TMOJIb30BAThCS JIAOOPATOPHOU TMOCYJ0M, TOTOBUTH PACTBOPHI,
MOJIb30BAThCSL MPUOOPAMU M BBIMIOJHATH CTAaHAAPTHBIE JTAOOPATOPHBIC AHAJIU3bI;
HAYYUTh MPOU3BOJAUTH AHATUTUYECKUE PACUCThI

— HAY4YUTh IPUMEHSTh XUMUYECKUEC, (U3UKO-XUMHUYECKHE u
ANEKTPOXUMHUYECKHE METOJAbl B IEISAX KOHTPOJII KadyecTBa OMOTEXHOJOTUYECKUX
MPOAYKTOB U TPOJOBOJIBCTBEHHOTO CHIPHSI.

JIist  ycHemHoro u3y4yeHus JUCUUIUTMHBI «Dusudeckas M KOJJIOWIHAS
XUMUSD» Y oOydarommxcst JOJDKHBI  ObITh  CPOPMHUPOBAHBI  CIIEIYIOLTUE
npeaBapuTeJbHbIe KOMIIETEHIMU:

—  CMOCOOHOCTBH K CaMOOPTaHU3allMd U CaMOO0Pa30BaHUIO;

— BJIQJICHUE KYJBTYpOH MBIIIJIEHUSI, CHOCOOHOCTh K OOOOIIECHHIO, aHAIIU3Y,
BOCTIPUATHIO MH(OPMAIIUHY, TTOCTAHOBKE IIEJIM U BBIOOPY IyTEH €€ JOCTHKECHUS;

— 3HAHWE OCHOBHBIX TMOJIOKEHHUH, 3aKOHOB W METOJOB (U3HKH, XUMHUH M
MaTEeMaTHKH, BJIaJICHUE OCHOBaMU (hU3UKO-MAaTEMAaTHYECKOTO amnmapara.

B pesympraTe wu3yueHUs AAHHONM JUCHUIUIMHBI Yy  OOydYaroImuxcs
dbopmupyroTes crenyromue oodmenpodeccuoHalbHble UNpPodeccHoHATbHbIE

KOMIIEeTEeHINH (3JIEMEHTHI KOMITETCHIIH ):

Kona u popmynuposka Oranbl GopMHPOBAHUS KOMIIETEHIIMU
KOMIETEeHIIUH
COBPEMEHHBIE METOJIbI U TEXHOJOTHH (B TOM YHCIE
3Haer uH(poOpMallMOHHBIE) B oOnacTu  (U3HUECKOH U
OK-5 CIOCOOHOCTBIO KOJIJIOUTHOM XUMHU
HCII0JIb30BATh
COBPEMEHHBIE METOABI U MCIIOJIb30BaTh COBPEMEHHBIE METOIbI U TEXHOJOTUH (B
TexHoysoruu (B TOoM | YMeer TOM 4uciae W WHPOPMAIMOHHBIE) B  00JacTu
quclie (bu3MUYECKOi 1 KOJUIOUIHON XUMUU
nH(pOPMaLIOHHBIE) B
npodeccuoHaTbHON TEPMHUHOJIOTHUEH, HaBBIKAMH WCIIOJIb30BaHUS
NeSITeIbHOCTH Braxeer COBPEMEHHBIX METO/I0B M TEXHONIOIMH B oOnactu
buznueckoi u KOJTOMTHOM XUMHH B
npodeccuoHanbHOM NesSTeNIbHOCTH,
OIIK-2 cnocoGHOCTBIO U OCHOBHBIE 3aKOHBI B oOiactu (usuueckod U
TOTOBHOCTBIO 3naet KOJUTOMJHOM  XWMHH, METOJbl MaTeMaTHYECKOTO
HCIOJIb30BaTh OCHOBHBIE aHaIM3a W MOJEJIMPOBAHUS, TEOPETHUECKOTO U
3aKOHBI HKCIEPUMEHTAIBHOTO  HCCIICZOBAaHUS B  00JAacTH




€CTECTBEHHOHAYYHBIX (bU3MUECKOI U KOJUTOMHOH XHUMHUH
JHCIUTUTIH B
npodeccnoHaTbEHOM
[IeSTENBHOCTH, MCOB30BATE  OCHOBHBIC — 3AKOHBI B obnactu
TPHMEHSTH METOIB | Vigeer (GU3MYECKON W KOJUIOMIAHOM XHMHUH, TPHUMEHSITH
MATEMATHYCCKOrO METO/Ibl MATEMAaTHYECKOT0 aHaIN3a U MOJACIUPOBaHHS
AHATH32 - B 00yacTy (pu3HUECcKON U KOJUTOMTHOW XUMUH
MOJICIUPOBaHHU, TEPMUHOJIOTHEH, HABBIKAMH HCIIOJIb30BAHMUS 3aKOHOB B
TEOPETHYECKOTO u obnacTh  (U3MYECKON W KOJUIOWJHOW XUMHU B
IKCIIEPUMEHTAILHOTO Braneer npodecCHOHANbHOM  NEATENbHOCTH,  NPUMEHSTH
UCCIICIOBaHHS METObI aHaJM3a, TEOPETHYECKOTO u
OKCIIEPUMEHTAIILHOTO ~ HCCIEIOBaHUS B 00JiacTH
(U3UYIECKON U KOJUTOMTHOH XUMHU
JJaHHBIE O COBPEMEHHOM (M3MYECKON KapTHHE MUpA,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX B
3Haer o0acTi GU3NIECKON U KOJUIOUIHON XUMHH, CTPOCHUE
OIK-3  crocoBHOCTHIO BEIIECTBA JUIA IIOHUMAasi OKPYXKAIOILIEro MHpa H
UCIIOJb30BaTh 3HAHUS O ABJICHUS IIPUPOJIBI
COBPEMEHHOMN UCIIOJIb30BaTh 3HAHUA O COBPEMEHHON (hU3HUECKOi
buzndeckon KapTHHE KapTHHE MHpa, IPOCTPAHCTBEHHO-BPEMEHHBIX
MHpa, IPOCTPAHCTBEHHO- | YMeeT 3aKOHOMEPHOCTSIX, = CTPOSHHMM  BEIeCcTBa  JUIS
BPEMEHHBIX HOHMMAaHUS OKPYKAIOIEr0 MUpa M SIBJICHUI MPHPOJIBI
3aKOHOMEPHOCTIX, B 001acTy (pU3NUECKON U KOJJIOUTHOU XUMHU
CTPOCHHH BCIICCTBA UTA TEPMUHOJIOTHEN,  CHOCOOHOCTBIO  UCIIOJIB30BAHUS
HOHNMaHH 3HAHWS O COBPEMEHHOW (PU3MUYECKON KapTHHE MHpa,
OKpY?KaIoMICro  Mipa H IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
ABJICHAN HPUPOJRT Brameer | cTpoeHHMH BemiecTBa sl TIOHUMAHHUSI OKPYKAOIIETO
MHUpa U SIBICHUW TpUpoabl B o0nacTu (U3HUECKON U
KOJUTOMTHOM XUMHH B npodeccHoHaTbHON
JeSTEIbHOCTH
MK-9 BIIAZICHHEM OCHOBHBIC ~ METOJbl M  TPHEMbI  MPOBEIACHHUSI
OCHOBHBIMH MeToxaMy u | SHACT AKCIIEPUMEHTAIBHBIX UCCICAOBAaHUN B (PU3NUECKOU H
[pUEMaMH  [IPOBEJICHUS KOJION/IHON XUMUH
IKCTIEPUMEHTAIBHBIX OPUMEHATh  METOJBl W TPHEMBI  NPOBEICHHS
HCCIENOBAHUN B CBOEH | YMmeer HKCIEPUMEHTAJIbHBIX HCCIEI0BaHUN B (U3UUYECKON U
npogeccuoHaTbHON KOJUIOUTHOM XUMUHU
obnacTu B HaBBIKAMU TPOBEIECHUSI SKCTIEPUMEHTAIBHBIX
faneet MCCIIEI0OBAHNH B (PU3UYECKOMN M KOJUTOMIHOW XUMUHN
CTaHJapTHbIE U CEPTU(DUKAIMOHHBIC HCIIBITAHHS
3naer CBIPbsl, TOTOBOW TPOAYKIMU U TEXHOJIOTHYECKUX
MPOIIECCOB B 00JacTH (PU3NYECKOW W KOJIJIOMIHOMN
I1K-10 - cmocoOHOCTBIO XUMHH
MPOBOJNTH CTAHIAPTHHIC
NPOBOANUTH CTaHJAPTHBIE M CEPTH(PUKAMOHHBIE
U CcepTU(HKAINOHHBIC .
HCHITAIS chipb, | Vieer WCHBITAHMS  CBIPbS, ~ TOTOBOH  MPOJYKUMH M
o TEXHOJOTUYECKUX TPOIECCOB B 00IACTH (HU3MUECKOM
TOTOBOW TPOAYKIHH | o
Y KOJUTOMIHOW XUMUH
TEXHOJIOTHIECKHX
IPOLIECCOB CIIOCOOHOCTBIO IPOBOJUTH CTaHIapTHBIC u
B cepTH()MKAIIMOHHBIE HCIBITAHUS  CBIPbS, TOTOBOM
faneet HOPOAYKIMA M  TEXHOJOTMYECKHX IPOLECCOB B

(bu3MYECKON 1 KOJUTOUTHON XUMUN




I[J'ISI (I)OpMHpOBaHI/IH BBIIIICYKA3aHHBIX KOMHGTCHHI/Iﬁ B paMKaX HUCHUILIINHBI
«®Dusznyeckas u KoJtonaHas XuMUs» TIPHUMCHAIOTCA CIICAYIOIUC MCTOIbI
aKTUBHOTO/ HHTCPAKTHUBHOTI'O 06yIIeHI/I$I: HpO6J’ICMHaSI JCKIIMA, MCTOJ MaJIbIX

TPYII, UHTEJUIEKT KapThI.

ICOJEP)KAHUE TEOPETUUYECKOM YACTH KYPCA

Teopernyeckass dYacTh Kypca BKIIOUYAET B ce€0s1 JEKLIMOHHBIN Kypc B 00beMe

18 yac.

Pa3nen 1. BBenenne B KOJUIOWIHYI0O XMMHUIO- XMMMHIO JUCIEPCHBIX
CHCTEM U MOBEPXHOCTHBIX sIBJIeHUII (6 yac)
Tema 1. /IlucnepcHbie cucTemMsbl U X Kiaaccupurkanusa (2 gac)
OcoOeHHOCTH  KOJUIOMJHOTO  COCTOsIHMS — BemiecTBa.  Kiaccudukarms
nucnepcHbix cucteMm (IC) mo cTeneHu AMCIEPCHOCTH, arperaTHOMY COCTOSHHUIO
dba3el u cpeapl U MexdazoBoMy B3auMojelcTBUIO. [loHsTHE yAenbHOMN
ITIOBEPXHOCTH.
MuuennsipHasi Teopusi CTpPOEHUs dYacTull JUoPoOHbIX 3oiel. [IpaBuio
[Taneta-®dasinca. Cxema cTpoeHus U Gopmyia MUIEIUIHI.
Mertons! nonyuenust JIC, posib cTabunn3aTtopoB. SBICHHE MENTU3AIUH.
Huanus, snekTpoauanu3 U yapTpapuiabTpanus kak Meroabl ouucTku J[C.
Ponp MeMOpaHHBIX METOJIOB B OMOTEXHOJIOTHUHU.
Tema 2. IloBepxHOCTHBIE siBJIeHHs. AgcopOuusi (2 4ac)
[ToBepxHOCTHAsE JHEPrUsi W TIOBEPXHOCTHOE HATSHKCHUE HaA TpaHULIC
paznena ¢a3. Bunbl copOium, mprupoia COpOIMOHHBIX CHUIIL.
N3orepMa MOHO- H  MOJUMOJIEKYJIIPHOM  aicopOuuu. YpaBHEHHE
Opennanuxa.

VYpaBHeHre MOHOMOJEKYIISPHON afcopOuu JIsHrMIopa u ero aHaims.



Tenmora ancopOuuu. BrausHue Ttemmepartypbl Ha  aJCOpPOIMOHHOE
paBHoBecue. [Ipoiieccsl aacopOIMU B XMMUH KUBBIX CUCTEM U B OMOTEXHOJIOTHH.

AncopOriss Ha TpaHWIE >XKHIKOCTh-ra3. DyHAaMEHTAIbHOE ypaBHEHHUE
['u66¢ca u ero anamus.

[ToBepxHOCTHAs aKTUBHOCTh, IOBEPXHOCTHO-akTUBHBIEC BenlecTBa ([TAB) B
XUMHUH KUBBIX CUCTEM U B OMOTEXHOJIOTHH.

AncopOrys Ha rpaHMile TBEPAOE TeNIO- KUIAKOCTh. [IpaBuio ypaBHUBaHUS
nosisipHocTeil Pedunnaepa. 'uapoduiibabie U THAPOPOOHBIE TOBEPXHOCTH.

DddexT  aacopOIMOHHOTO  TOHMXKEHUS  IpodyHocTH  Pebunpepa.

Tema 3. Kounouannie ITAB (2 gac)

Crpoenne wmmuenn komtonaHbix IIAB. Kputuueckas koHUIeHTpanus
muniesuiooopazopanust (KKM). Tlpsimbie u  oOpaTHble MHUIICIUIBI, MpsAMas U
oOpatHasi cooomnu3anus. Poiab conmoOuIn3aiuu B XUMHUU KUBBIX CUCTEM U B
MUIIEBOM TEXHOJIOTHUHU.

Pa3nen 2. Oco0eHHOCTH CBOMCTB BBICOKOAMCIEPCHBIX cUCTEM (6 yac)

Tema 1. OnTH4ecKkue CBOMCTBA BLICOKOAUCIIEPCHBIX cucTeM (1 yac)

OCOOEHHOCTH  ONTHUYECKUX CBOMCTB BBICOKOIUCIEPCHBIX cHucTeM. Konyc
Qapanes-Tungand, sBICHUE ONAICCUCHIIMU. YpaBHeHUE Panes m ero aHanms.
AOGcopb1us ceeta. OnTHYECKUE METObI aHAJIU3a 30JIeH.

Tema 2. MoJsieKkyasipHO-KHHETHYECKHE CBOMCTBA BbICOKOAUCIHEPCHBIX
cuctem(3 vac)

BpoyHOBCKOE JABUXKEHHE M €ro MOJEKYJSIPHO-KMHETUYECKasi MpUpOoa.
VYpaBuenue OuHmTeitHa-CMomyxoBckoro. Ocobennoctu auddys3nn U ocMoca B
30J151X. MeMOpaHHbIe METO/Ibl B TTUIIIEBOM TEXHOJIOTHHU.

CenuMentanmoHHO-TU(PGy3HOE  paBHOBECHE B  BBICOKOJHMCIEPCHBIX
CHUCTEMaX. YpaBHeHHe Jlamnaca-Ileppena 151 ero aHAJIN3.
VapTpaneHTpudyrupoBaHue U ero MpuMeHEHHE.

Tema 3. DiiekTpOKUHeTHYECKHE sIBJIeHUs (2 Yac)

Bo3nukHoBeHne aBoiHoro anektpudeckoro cios (IA2C) na mexdaszHoi

MOBEPXHOCTU.  DJEKTPOKUHETUYECKUN  (/3€Ta-) MOTEHUHal KakK  4acTh



TEPMOJMHAMHUYECKOTO MOTEHIMANIA. DIIEKTPOKUHETUYECKHUE SABJICHUSL:
ANEeKTPOo(dopes, IMEKTPOOCMOC, MOTEHIMANIBI TeYeHUs U ocefaHus. [IpakTuueckoe
WCIIOJIb30BaHUE AIEKTPOKMHETHYECKUX SBICHUM.

Paznen 3. SIBienme koaryasiumu ruapodoOHbIX 30i1eid. IIpoumeccsl
CTPYKTYpPooOpa3oBaHus B AMCIEPCHBIX cucTeMax (2 yac)

ArperaTuBHasi 1 KUHETUYECKasl YCTOMYNBOCTB 30JIEH. SIBIeHne Koarynsnuu
CrniocoObl Koarymsiiuu, mpaBuio nopora koaryssiiuu [lyneue-TI'apau.

OcoOble ciydan koaryisiuuu. [Iponeccel Koaryisiiuy B )KUBOM OpraHU3ME,
B TEXHOJIOTUH U B OKPYXKAaIOLIECH Cpee.

KoarynsiuroHHbIE U KOH/IEHCAIIMOHHBIE CTPYKTYphI. 1'€lu U CTyJHu.

Pasznesn 4. MukporereporeHubie cucTeMsl (2 yac)

Oco0eHHOCTH CBOWCTB MUKPOTETEPOT€HHBIX CUCTEM. MUKpPOreTeporeHHbIe
CUCTEMBI M MeTonbl uX mnoiydeHud. CycrneH3uu, (PAKTOpbl HUXarperaTUBHOU
ycTonunuBocTy. CBOMCTBA MMACT.

DMyJbcHH, UX Kiaccudukarus, crocoosl nomydeHus. OOparenue ¢as B
smynbcuax. Koanecuenums. IIponeccsl dMynbrupoBaHUs B XMMHUHU KMBOTO U B
MULLIEBOM TEXHOJOTUU. MeTOoIbl pa3pyLIeHUsl SMYJIbCUH.

[Tensl. DakTOpPHI, BAUSIONINE HA UX YCTOMYMBOCTD MEH, UX CTaOWIM3aLUs U
paspyumieHue. Onenka kadectBa ImeH. Ilensl B TexHonoruu. Hcmosb3oBaHue
draoranuu.

Asp030H (IBIMBI, TyMaHbl, OM0a’P0O30JIH). DJIICKTPUUECKUE U ONTUYECKHUE
CBOMCTBA; (haKTOphI cTAaOUIM3AMKM U pa3pylIieHus a’po3osie. OuucTka ra3oB B
MEKTpOoPHUIbTpax

Pa3nen S. PacTBopbl BbICOKOMOJIEKYAsIPHBIX coennHenuit (BMC) (2
qyac)

Ocob6ennoctu cBoictB  pactBopoB BMC. Bisaumopeiicteue BMC ¢
pacTBOpUTElieM, TEPMOJMHAMHMKA W KUHETHUKAa TMPOLECCOB HaOyxaHusi U
pactBopenusi. Crenenp HaOyxanus. Kontpakuus. Temora wu  JaBlieHHe

Ha6yxaHI/I$I. Hpoueccm Ha6YXaHI/I}I B XMMHHU KUBOI'O U B HI/IHICBOﬁ TCXHOJIOTHUH.



Hapymienne  ycroitumBoctu B pactBopax BMC. BeicanuBanue.
JImoTponHble  psiABI  MOHOB. SIBneHHE MUKpPOKAINCYJIMPOBAaHUS M €ro
WCMOJIb30BAHUE.

3ammurtHoe nericteue BMC. 3ammurtHble umnciaa. brosornueckoe 3HaueHHE
KOJUTOUTHOW 3aIUTBHI.

Du3nKo-XxuMUYeCKre cBoilcTBa OenkoB. CBOOOJHAs M CBA3aHHAs BOJia B
ouononumepax. CpoiictBa OenkoB B WIT. OmnpeneneHue MOJSIpHONH MacChl

MOJIUMEPOB.

Il. CTPYKTYPA U COJEPKAHUE IPAKTUYECKOMN YACTHU KYPCA

IMpakTuyeckue 3ansaTus (36 yac)

1. OcoOeHHOCTH KOJUIOMJHOIO COCTOSIHMS BemiecTBa. Kiaccudukarms
nucnepcHbix cucteM (C) mo creneHu IUCHEpPCHOCTH, arperaTHOMY COCTOSIHUIO
dba3zel u cpeapl u  MexdazoBoMy B3auMoJeWcTBUIO. [loHsiTHEe yHenbHOU
MOBEPXHOCTH (2 4ac).

2. MunemnspHasi TEOpHUs CTPOCHHsI 4YacTHIl JHOPOOHBIX 3oseh. Cxema
cTpoeHus u hopMysia MULEIUTBI (2 Yac).

3. Juanus, sneKkTponuanu3 W yiabTpaduibTpalnus KaKk METOJbl OYMCTKH
JC, ux ponb BOMIIEBOM TexHOJIOTHH (2 yac).

4. ApncopOuus Ha rpaHule XHIKOCTh-Ta3. dyHAaMeHTaIbHOE ypaBHEHHUE
['n66ca u ero ananu3. IloBepXHOCTHass aKTHUBHOCTb, MOBEPXHOCTHO-AKTHUBHbBIC
BemectBa (IIAB) B XMMUUM JKHUBBIX CUCTEM U TEXHOJIOTMH. PyOeKHbIII KOHTPOJIb-
KOHTpoJibHas padota Ne 1 (4 gac).

5. AncopOius Ha TpaHULE TBEPAOE TeIo- SKUAKOCTh. I[lpaBuiio
ypaBHUBaHUs noysipHocTed  Pebunpepa. I'mapodunbHbie u  ruapodoOHbIE
noBepxHOCTU. DP(DHeKT aacoOpOLIMOHHOTO MOHMKEHUS TPOYHOCTH (2 Jac).

6. PaccesHne U moryiomeHHe CBETa B BBICOKOJMCIEPCHBIX CHCTEMAX.

Oddexr Dapanes-Tunmans, sBiIeHHE ONAJICCIEHIIMU. YpaBHeHUE Panes u ero



aHanu3. OnTU4YecKkue METo/Ibl aHanu3a 305eil. PyOexHblil KOHTPOIb-KOHTPOIbHAS
pabota Ne2 (4 yac).

7. BosHHKHOBEHHE NBOWHOTO 3JekTpuueckoro cios (JI9C) na mexdazHon
MOBEPXHOCTU.  DJIEKTPOKMHETHYECKUH  ([3€Ta-) TOTEHIMaJl KaK  4acTb
TEPMOJMHAMHUYECKOTO.  ODJIEKTPOKMHETHUECKHE  siBIeHUs  (3nekTpodopes,
AIEKTPOOCMOC, MMOTCHIINAIBI TCUEHUSI U OCEJIaHKs) U UX NpUMeHeHue (2 Jac).

8. ArperaTuBHass ¥ KHHETHYECKas YCTOMYMBOCTH 30Jiel. SIBieHHe
koaryysinud. CrocoObl KoaryJidinuu, MpaBuwio mopora koaryisauuu Ilynene-
["apau. OcHoBsl Teopun JJIDO (2 gac).

9. OcoObie cnyuan xkoaryysiuu. [lpoiiecchl Koarynisiiiui B KHUBBIX
CUCTEMaX U B TE€XHOJOruu. [IpumMeHeHne Koaryisiuu s OYUCTKU NPUPOJIHBIX U
CTOYHBIX BOJ (2 yac).

10. KoarynsiimoHHble W KOHICHCAIIMOHHBIE CTPYKTYphl. ['enmu u cTyaHu;
mupdysus B ressix. OCOOEHHOCTH BA3KOCTH CTPYKTYPHPOBAHHBIX CUCTEM. (2 yac).

11. Munemnsipusie [TAB (monykosnmouser). CTpoeHHE MUIIEIUT KOJUTOMIHBIX
ITAB (2 yac).

12. SIBnenue mpsmoil m obOpatHoU comoomm3anuu. CoaoOunu3anud B
XUMUU KUBOTO U B TEXHOJIOTUH. JIUTIOCOMBI, UX CTPOEHHUE U MPUMEHEHHUE (2 Jac).

13. MukporeTeporeHHble CUCTEMBbl U METOJbl WX TonyudeHus. CycreH3uH,
bakTopsl MXarperaTuBHON ycTounBocTU. CBOMCTBA MACT — KOHIICHTPUPOBAHHBIX
cycneH3uit (2 yac).

14. Aspo3zonu  (ABIMBI, TyMaHbl, OHOA’PO30JH). DJIEKTPUUECKHE U
ONTUYECKHE CBOMCTBA; (haKTOPHI CTAOMIIM3AIINN U pa3pyLICHUs adpo30Jeit (2 Jac).

15. Ocobennoctu cBoiictB pactBopoB BMC. BizaumoneiicteBue BMC c¢
pacTBOpUTENIEeM, TEPMOJMHAMHKA W KHUHETHKAa TMPOIECCOB HaOyxaHUs U
pactBopenusi. Crenenp HaOyxanus. Kourtpakuusa. Temjgora U JaBlieHHE
HaOyxaHus. [Ipoiieccbl HaOyxaHusi B XUMUU KUBOTO U B OMOTEXHOJO0ruu (2 yac).

16. Hapymenune ycroitunBoctd B pactBopax BMC. BricanuBanue.

JInoTporHbie psbl HOHOB (2 yac).



17. duszuko-xumMnyeckue cBoiicTea 0enkoB. CBOOOIHAA U CBA3aHHAS BOJA B

ouononumepax. Cpoiicta 6enkoB B UDT (2 yac).

JlaGopaTopHblie padoThl (36 yac)

JlaGopaTtopnass padora Ne 1. [TomyyeHne W OYHUCTKA  KOJUIOMIHBIX
pacTBOpoB (8 uac).

Heab: MO3HAKOMHUTBCA  C KOHJCHCALIMOHHBIMM M JUCHEPCUOHHBIMU
METOJAMH TOJYYEHHUS 30JI€l, UX CBOMCTBAMU; MMPOBECTH OYUCTKY 30J151 METOJIOM
Janus3a.

JlabGopaTopnasi padora Ne 2 AJlcopOnus yKCyCHOM KUCIIOTHI Ha yTJie
(8 uac)

Heab: mpoBecTH ancopOUUI0 YKCYCHOM KHMCIOTBI Ha IOBEPXHOCTH
aKTUBHPOBAHHOTI'O YIJISA, PACCUMTATh BETUUUHY YAEIbHOU aICOPOLIMH U TOCTPOUTH
u30TepMy azcopOIuu. PaccMOTpeTh NMPUMEHMMOCTh ypaBHEHUU DpelHmxa u

JIeHrMropa K IoJy4eHHbIM pe3yJIbTaTaM.

Jlaboparopnasi pa6ora Ne 3. Koaryssius ruipogoOHbIX 305ek (8 yac).

Heab: mpoBecTH Koaryasiuuioo rugpodoOHBIX 30J€i, paccyuTaTh MOPOTH
KOAaryJisiliyd ¥ COMIOCTaBUTh MOJyYEHHBIE pe3ylibTabl ¢ npasuiiom Llyneue-I'apau.
[To3HAaKOMHUTBCSI CO CIOCOOAMU KOAryJIsIlIUM, MPOBECTH OCBETIIEHUE (PYKTOBOTO

COKa reTepOKOAryJIAlMer U U OYUCTKY CTOYHOU BOJbI OT KOJUIOUIHBIX IIPUMECEH.

JlaGopaTropHasi padora Ne 4  MukporereporeHsbie cucreMbl (8 ac)

Ileab: TO3HAKOMUTHCS CO CBOMCTBAMU CYCIIEH3UH, OMYJIBCHUM, adpO30JIeH U
NeH,C METOJaMH HX CTa0WIM3allMi W pa3pylleHus. BTopyio 4acTh 3aHATHS
npoBectu B ¢opme Kkpymioro croira  (MAO), oOCyauB TOATOTOBJICHHbBIC

CTyACHTaMHU COO6H_ICHI/I$I 1 IIPE3CHTAUU.

Jla6opaTopnasi padora Ne 5 CgoiictBa pactBopoB BMC (4 yac)



Iesb: OCBOUTH METO BUCKO3ZUMETPHH, TIOCTPOUTH KaTUOPOBOUHBIN rpaduk
JUISL OTIpeIeICHUsT KOHIIEHTpauu pactBopa 6enka. Onpeaenuts MIT xenatussl,
MO3HAKOMUTHCS C TMPOILECCOM BBICAIMBAHUS OCJIKOB M MEXaHU3MOM 3TOrO
IpoIlecca; paccMOTPeTh MEXaHU3M 3alllUTHOTO JICHCTBHS OCJIKOB M €ro
WCIIOJB30BaHUs JJIsI CTAOWIIU3allMi BBICOKOJAUCIEPCHBIX CHUCTEM B MHUIIECBON

TCXHOJIOTHH.

1. YYEBHO-METO/JIUYECKOE OBECIIEYUEHHUE
CAMOCTOSTEJBHOM PABOTBI OBYYAIKOIIUXCHA
o0ecrieueHue CaMOCTOSITEILHOMN

Y4yeOHO-MEeTOAUYECKOE paboThI

oOyyaromuxcs MO0 JuUcCHUIUIMHE «@Pu3nyeckas W KOJUIOMAHAS — XUMHUSD)
npenacrasiieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

- TIaH-TpauK BBIOJHEHHUSI CAMOCTOSITENIbHOM padOThl MO AMCLUILUIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBINIOJIHEHUE 110 KAKIOMY 3a1aHUIO;

- XapaKTEepUCTUKA 3aJaHUi Il CaMOCTOSITENbHOW paboThl CTYAEHTOB U
METOANYECKUE PEKOMEHIALMU 110 UX BBIIIOJIHEHUIO;

- TpeOOBaHUS K IMPEACTAaBICHUIO M  O(GOPMIIEHUIO  PE3YyJIbTaTOB
CaMOCTOATENbHON pabOThI;

- KPUTCPHUHU OLCHKHU BLIIIOJIHCHUA CaMOCTOSITEJIbHOM pa60TbI.

V. KOHTPOJIb JOCTUXKEHUSI LEJIEH KYPCA

Ne | Kontponupyem OueHouHbIE CpeCTBa -
1/ ble MOYJIH/ Kozp! u aTamnsl popmupoBaHus HaVMEHOBAaHUE
I | paszensl / TeMbI KOMITETEHIINI TEKYIINH | MPOMEXYTOUH
JUCITUTUTUHBI KOHTPOJI | as aTTecTaIus
b
1 Paznen 1. YO-1- | Ok3ameH
Xumus cobeceno | Bompocsr 1-65
JIACTIEPCHBIX BaHIE, I1P-1 —
CHUCTEM U YO-2 - WUTOTOBBIN TECT
MTOBEPXHOCTHBIX KOJIJIOKB
SIBJICHUM. UyM,
AncopOnus [1P-6-
nabopar
opHas




Pasznen 2.
Koarynsuus
ruapoHoOHBIX
30J1e1

pabota

Pasznen 3.
CBoiicTBa
BBICOKOIHCIIEPC
HBIX CUCTEM

YO-1-
cobeceno
BaHMUE,
YO-2 -
KOJIJIOKB
AyM,
I1P-6-
nabopar
opHasi
paborta

Dk3aMeH
Bomnpocsr 1-65
I1P-1 —

UTOTOBBIN TECT

Pasgen 4.
Mukporerepore
HHBIC CHUCTEMEI

YO-1-
cobeceno
BaHMUE,
YO-2 -
KOJIJIOKB
AyM,
I1P-6-
nmabopart
opHas
paborta

Ok3aMeH
Bomnpocsr 1-65
I1P-1 —
UTOTOBBIN TECT

Paznen 5.
CaoiicTBa
pactBopoB BMC

YO-1-
cobeceno
BaHue,
YO-2 -
KOJIJTOKB
AyM,
I1P-6-
nmabopar
opHasi
paborta

Ok3amMeH
Bomnpocsr 1-65
I1P-1 -
UTOTOBBIN TECT

YO-1-
cobeceno
BaHUeE,
YO-2 -
KOJUTOKB
HyM,
I1P-6-
nmabopar
opHasi
paborta

Ok3aMeH
Bomnpocsr 1-65
I1P-1 -
UTOTOBBIN TECT




KoHTponbHBIE W METOOWYECKHE MATEPHUANIBI, A TAaKKE KPUTEpUH U
noKaszaTelid HeoO0XOJuMble JUIsl OLICHKM 3HaHUM, YyMEHUH, HaBBIKOB W
XapaKTEPHU3YIONIUe ATarnbl (HOPMUPOBAHMSI KOMIIETEHIIMH B IPOIIECCE OCBOCHUS

o0Opa3oBaTeabHOM MporpaMMbl IipeicTaBiieHbl B [Ipuioxenun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI H TH®OPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas auTEparypa
1. bane3un C.A., Epodees b.B., [Togo6aes H.W., OcHoBBI (hr3nueckoi u
KOJUIOMJHOM XUMUU: y4eOHOE MOoCcoOue Il OMOJIOTO-XUMUYECKUX (PaKyIbTETOB,
Mocksa, Anbsuc, 2017,
http://lib.dvfu.ru:8080/lib/item?id=chamo:845214&theme=FEFUISBN978597042
3905&theme=FEFU

2. Jlapuukuna, H. U. ®usnueckas u xoswtonaHas xumus. [IpakTukym :
yuebHoe nocooue / H. U. Jlapuukuna, A. B. Kagumosa. - HoBocubupck : U3a-Bo
HI'TY, 2019. - 100 c. - ISBN 978-5-7782-3832-9. - Tekcr : anekTponHsIit. - URL:
https://znanium.com/catalog/product/1869088

3. Komnouanas xumus : npumMepsl U 3a1aun: YueOHoe nmocodue / MapkoB
B.®., AnekceeBa T.A., bpycuunwiaa JILA., - 2-e u3a., crep. - Mocksa :dnuHTa,
M3n-Bo VYpan. yn-ta, 2017. - 188 c. ISBN 978-5-9765-3166-6. - Tekcr :

anektporHbIi. - URL: https://znanium.com/catalog/product/948402

4. C. Otneum, Meroasl aHanu3a MHUILEBBIX NPOAYKTOB. OrmnpeneneHue
KOMIIOHEHTOB U TumIeBbIXx 100aBok, Cankt-IletepOypr, IIpodeccus, 2016,

http://lib.dvfu.ru:8080/lib/item?id=chamo:834309&theme=FEFU

5. HocoBa, 3. B. Xumus kapOOIMKINYECKUX OHOJOTUYECKH aKTUBHBIX
BeliecTB: YuebHoe nocooue / Hocosa 2.B., Mouynsckas H.H., - 2-e u3z., crep. -
Mocksa :®munTta, U3a-Bo Ypan. ya-ta, 2017. - 156 ¢. ISBN 978-5-9765-3191-8. -
Texkcr : anexrponnsiit. - URL: https://znanium.com/catalog/product/949761

6. Komnmougnas xumus : mpuMepsl U 3aaaun: YueOHoe nmocodue / Mapkos


http://lib.dvfu.ru:8080/lib/item?id=chamo:845214&theme=FEFU
https://znanium.com/catalog/product/1869088
https://znanium.com/catalog/product/948402
http://lib.dvfu.ru:8080/lib/item?id=chamo:834309&theme=FEFU
https://znanium.com/catalog/product/949761

B.®., AnekceeBa T.A., bpycauinina JILA., - 2-e u3a., crep. - Mocksa :dnuHTa,
N3n-Bo VYpan. yu-ta, 2017. - 188 c. ISBN 978-5-9765-3166-6. - Tekct :
anektporHbIi. - URL: https://znanium.com/catalog/product/948402

7. JIypwe FO.JO., CnpaBOYHUK MO aHAUIMTHYECKON XUMUU, MocCkBa, AJbIHC,

2017,
http://lib.dvfu.ru:8080/lib/item?id=chamo:845239&theme=FEFU

JonosHuTEIbHAA JIMTEPATypPa
1. Xaputonos 0. 4. ®uznueckas xumus: yueoHuk - M. : I'D0OTAP-
Menua, 2013. - 608 c.
http://artlib.osu.ru/web/books/content_all/3042.pdfhttp://lib.dvfu.ru:8080/lib/item?
id=Geotar:Geotar- ISBN9785970423905&theme=FEFU

2. NnnonutoB E.I'., ApremoB A.B., batpakos B.B. ®u3nueckas xumusi-M.:

W3natenbekuii nieHTp «Axanemus», 2005.-488 c. https://docplayer.ru/64630626-

Fizicheskaya-himiya-e-g-ippolitov-a-v-artemov-v-v-batrakov-aunoaa-

idioanneiiaeuiia-iadaciaaiea-pod-redakciey-e-g.html

Ilepeuyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALIMOHHON CeTH
«AHTepHeT»

1. Hayunas anextponHas 6ubaroTeka - http://elibrary.ru

2. DnektponHas oubimorteka auccepraiuit PI'b - http://diss.rsl.ru/

3. Hudopmanmonno-nouckoBas cucrtema dDenepanbHOro UHCTUTYTA

npombiiieHHONH cobctBeHHocTr (DOUIIC ) -  http://new.fips.ru/elektronnye-

servisy/informatsionno-poiskovaya-sistema/

4. TlarentHas 0a3a Espacenet - https://ru.espacenet.com/

5. baza narentoB BceMupHOW  OpraHuzanvi  MHTEJUIEKTYyaJIbHOMN
COOCTBEHHOCTH (BOUC) PATENTSCOPE -
https://patentscope.wipo.int/search/ru/search.jsf

6. TOCT DKCIIEPT - http://gostexpert.ru/

JlokasibHbIE ceTeBbIe pecypChl


https://znanium.com/catalog/product/948402
http://lib.dvfu.ru:8080/lib/item?id=chamo:845239&theme=FEFU
http://artlib.osu.ru/web/books/content_all/3042.pdf
http://lib.dvfu.ru:8080/lib/item?id=Geotar:Geotar-
http://lib.dvfu.ru:8080/lib/item?id=Geotar:Geotar-
https://docplayer.ru/64630626-Fizicheskaya-himiya-e-g-ippolitov-a-v-artemov-v-v-batrakov-aunoaa-idioanneiiaeuiia-iadaciaaiea-pod-redakciey-e-g.html
https://docplayer.ru/64630626-Fizicheskaya-himiya-e-g-ippolitov-a-v-artemov-v-v-batrakov-aunoaa-idioanneiiaeuiia-iadaciaaiea-pod-redakciey-e-g.html
https://docplayer.ru/64630626-Fizicheskaya-himiya-e-g-ippolitov-a-v-artemov-v-v-batrakov-aunoaa-idioanneiiaeuiia-iadaciaaiea-pod-redakciey-e-g.html
http://elibrary.ru/
http://diss.rsl.ru/
http://new.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/
http://new.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/
https://ru.espacenet.com/
https://patentscope.wipo.int/search/ru/search.jsf
http://gostexpert.ru/

1. Cucrema HOpMaTHBHO-TEXHUUYECKOH JokymeHTanuu "TexskcnepT"
2. CIIC "Koncyabrantlntoc" (mpoduib: YHUBEpCAIbHBIN)

3. Crannapts ISO 10303

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO AIUCHUIIJIMHBI

Teopetndeckas 4acTb JUCUUIIIUHBI « PU3HUECKast U KOJUIOUIHAS XUMUSD» Ha
JICKITMOHHBIX 3aHATHUSAX, TaK KaK JICKIUs SIBJISETCS OCHOBHOM (popMoi 0OyueHus,
7€ IIPEIoJaBaTeIeM Jat0TCsl OCHOBHbBIE MOHATHS AUCLUIUIUHBI.

[TocienoBaTeNbHOCTh M3JIOKEHUS MaTepualla Ha JICKUMOHHBIX 3aHSTUSAX,
HarmpaBJieHa Ha (QOPMHUPOBAHUE Y CTYJIEHTOB OPUEHTHUPOBOYHON OCHOBBI [IJIsi
MOCJIETYIONIET0 YCBOCHUS MaTepualia Py caMoCTOSTEILHOM padoTe.

[IpakTyeckue 3aHATHUS Kypca MPOBOASTCA IO BCEM paszjenaM ydeOHOU
nporpamMmsbl. [IpakTudeckue paboThl HampaBieHbl HA POPMHUPOBAHUE Y CTYACHTOB
HABBIKOB CAMOCTOSITEILHOM MCCIIEIOBATENbCKON paboThl. B Xome mpakTuyeckux
3aHATUNA OakajaBp BBIMOJHIET KOMIUIEKC 3aJlaHUM, TO3BOJISIIOIIUM 3aKpenuTh
JIEKIUMOHHBIN MaTEepHUaIl M0 U3y4aeMOU TEME.

AKTUBHOMY  3aKpCIUICHUI0O  TEOPETUYECKUX  3HAHUU  CIOCOOCTBYET
o0CyXeHre MPOOJIEMHBIX aCIIEKTOB AUCITUILIMHBI B JOpME CEMUHApA U 3aHATHI C
MPUMEHEHUEM METOJIOB aKTUBHOTO 00y4eHus. [Ipu 3TOM MPOUCXOAUT pa3BUTHE
HaBBIKOB CAMOCTOSITEJIBHOM HCCIEAOBATEILCKOW JEATEIBHOCTA B IPOIECCE
paboOThl ¢ HAYYHOU JUTEPATYPOM, MEPUOJUICCKUMHA HU3TAHHUSIMU, (POPMUPOBAHUE
YMEHUSL apryMEHTHUPOBAHHO OTCTAaWBAaTh CBOK TOYKY 3PEHHS, CIYILIATh JIPYTHX,
OTBEYATh HA BOMPOCHI, BECTU IUCKYCCHIO.

[Ipu Hammcanum pedepaToB PEKOMEHIYETCS CaMOCTOSITEIbHO HANTH
auTepatypy Kk Hemy. B pedepare packpbiBaeTcs COJepkKaHUE HCCIIETyeMOn
npobsiembl. PaboTta Han pedepaTomM momoraer yriiyOuTh MOHUMaHUE OTACIIBHBIX
BOIIPOCOB Kypca, GopMUpOBaTh U OTCTAaMBATh CBOIO TOUYKY 3pPEHUS, TPHUOOPETATh U
COBEPILIEHCTBOBATh HABBIKM CAMOCTOSITEILHOM TBOPYECKOW pabOThI, BECTH

aKTUBHYIO TIO3HABATEIBHYIO PabOTYy.



I[J'IH MNPOBCACHUA TCKYIICTO KOHTPOJA H HpOMe}KyTO‘{HOﬁ arTreCralnu
IMPOBOAUTCA  HCCKOJBKO YCTHBIX OIIPOCOB, TCCT-KOHTPOJIBHBIX pa60T )41

KOJUIOKBUYMOB.

VIl. MIEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT U U
HPOI'PAMMHOI'O OBECIIEYEHUA

JIuuleH3MOHHOE TMpoTrpaMMHOE obOecneueHus, ycrtaHoBieHHoe Ha [IK B

[Mxone 6I/IOM€I[I/IHI/IHI>I N HUCIIOJIb3YCMOC B paMKaX OCBOCHHUA NUCHHUIIIIMHBI:

HaumenoBanue IIpOorpaMMHOI0O

Bepcus Ha3znauenue
KOMILJICKCA
Windows Seven Enterprice SP3x64 OmnepannoHHas cucreMa
Eset NOD32 Antivirus 42761 | CPOACTBO OOHapyieHis
BPEIOHOCHBIX IIPOTPaMM
MicrosoftOffice gOlO 14.0.6029.1000 )
poeCCHOHATBHBIN TLTIOC OducHbIit makeT

MicrosoftOffice

npodeccuonanpHbIi mwoc 2013 15.0.4420.1017 OducHblit maket
. OOGy4aronuii KOMIUIEKC
7-Zip 9.20.00.0
IporpaMm
AbbyyFineReader 11 110460 | OQOyuaoumuii Kommieke
IpOrpaMm
CoogleChrome Bbpay3zep st paboThI B
42.0.2311.90 cpere WWW

VIll. MATEPUAJTbHO-TEXHUYECKOE OBECIIEYEHUE
TUCTUTLIAHBI

MarepuanbHO-TEXHUYECKOe  OOeClieueHUue  peanu3allid  JTUCIUTLIAHBI
BKJIFOYAET B ce€Osl ayJUTOpPUU IS MPOBEJACHUS JEKIUN, Ja00OpaTOpHBIX paboT U
MPAKTUYCCKUX 3aHATHH, OOCCICUYCHHBIC MYJIbTUMEIUWHBIM O0O0pYyIOBaHHEM U

COOTBCTCTBYIOIIHNEC CAHUTAPHBIM H IIPOTHUBOIIOJIOKHBIM IIpaBUJIaM U HOPpMAM.



Jns  mpoBeneHuss 1abopaTOpHBIX pabOT MCHOJB3YETCS XUMUYECKas
naboparopus, aya. M315, pacnionoxenHas 1o ajapecy: BiraauBocTok, o. Pycckuii im
Asakc 1.10, kopmyc 25.1,mnomans 96.4 M? ,0CHALIEHHAas COOTBETCTBYIOIIUM
7a00paTOpHBIM 000PYJIOBAHUEM M HMHBEHTapEeM: KOHIYKTOMETp, MOJISIPUMETP
MIOJIyTEHEBOM, pH-MmeTp BBITSKHOM mkag, pedpaxTomeTp,
CHEKTOPOTOMETPTEPMOMETP CIIUPTOBOM, BOASIHASI OAaHS, CEKYHIOMEP, CYIIUIbHBIN
mkad, CHOUPTOBKHU, BeChl JabopaTopHbie (4 K. TOYHOCTH), (PUIBTpOBaIbHAsS
Oymara, UHIMKaTOpHasi Oymara, JakKMycC, CIIMYKH), TOCY10i (MMpoOUpKH, TPOOKH C
ra300TBOJIHOM TpyOKOM, 4acoBOE CTEKJIO, LMJIMHIPHI MEpHbIE, BOPOHKHU, KOJIObI
KOHUYECKUE IUIOCKOJOHHBIE Ha 250 cM® co mumdom, KoIObl KOHUYECKHE

3

mwiockogoHHass Ha 500 cM® co unumdom, npobku npurepteie (29/32),

KPUCTAITN3ATOPBI, SKCHKATOPHI, MTATHBBI IS IPOOUPOK, mumneTku Ha 1, 2, 3, 5
cM®, CTEKJISHHBIE MAJOYKH, OIOPETKH IPadyHPOBaHHBIE Ha 25 CMS°, CTaKaHbI
mepuble Ha 100, 250, 500 cm®, ¢apdopoBas mnocyna (CTYNKH, IECTHUKH,
IJIACTUHKK), MEH3YpKH, €pIIMKH JabopaTopHble, dYamku [letpu, pe3nHOBbBIE
IpYIIN, THUTEIb, CTCKISHHBIC HAKOHCUYHWKH JUISI TPYOKH, QIOHXK, MPOBOJIOYKU
MEJHBIE) U peakTuBamMu (TekcaH, OpomHasi Boja, mepmanraHarT KauaKMnO,
(mopormrok, 2 H pactBop), pactBop NaHCO;3; (1 %, 5 %, 10 %), sTuiOBBIi
ciuptCoHsOH (95 %), mecok, cepnas kuciora H,SO4(koHmentpupoBannas, 10
%), xapoun kambiuss CaCp, Tosyos, OyTHJIOBBI CIHPT, aMHJIOBBIH CIHT,
IpONWIOBEIM coupt, rimuepuH, cyiabdar Meaun (I1)CuSOg(mopormok, 1 %
pactBop), ruapokcua Harpus NaOH (mopomrok, 10, 30 % pactBopbl), GuxpoMaT
kamus K,Cr,O; (mopormok), peaktuB TosuteHca (aMMHA4YHBIA PacTBOp OKCHA

cepeodpa) [Ag(NH:):2]JOH (10 %), ykcycHast kuciora (10 %), maBeneBas KucioTa

(10 %), dymaposas kucimora (10 %), mypaBbuHas kuciaota (10 %), BuHHAs
kuciaora (10 %), amerat Harpus (IOPOIIOK), CYKIHMHAT HATPHUS(TIOPOIIOK),
OeH3oitHas kuciIoTa (MOPOIIOK), MeTWiIeHOBbIH opamkeBbid (0,1 H pactBop),
comstaas kuciora HCl (10 %), rmumma (0,2, 1 % pactBop), dhenondranens,
METHIICHOBBIM KpacHbIl, (opmanbaerua, xiaopua xemesa (IINDFeCls (10 %

pacTBOp), alleTaT CBUHIIA, BOJHBIN pacTBOp sUYHOTO Oenka (2 %), Xyopua HaTpust



NaCl (mopomiok, HachIIICHHBIA BOJHBIA pacTBOp),a3oTHas kucinorta HNO3
(KOHIIEHTpHPOBaHHBI pacTBOp), cyiabdar ammonus (NH4),SO; (moporok),
pacTutenabHOe Macio (TIOICOTHEYHOE, ParicoBOE, JHHIHOE, Ap.), PACTBOP CaXxapo3bl
(1 %), pactBop ¢pykto3sl (1 %), pactBop riatoko3sl (1 %), pacTBop pe3opiuHa,
pactBop ManbTo3bl (1 %), pactBop makTo3wl (1 %), pactBop kpaxmana (1 %),
CIUPTOBOM pacTBOp Homa, 3Qup OTWIOBBIH OYHMIICHHBINA, (eHomdTanenH,
ruapokcua kamus KOH(0,1 Monw/i), Boga IUCTWIIMPOBaHHAs, THOCYIb(pAT
HaTpus Na;S;03(0,05 moib/n)).

Mono010k Lenovo C360G-134164G500UDK c Hctounukom
oecniepedoitHoro muranus Powercom SKP-1000A; DxpaH c 3JI€KTpONpUBOIOM
236*147 cm TrimScreenLine; [Ipoektop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; Ilomcucrema creruain3upOBaHHBIX KpEIICHUN
obopynoBanusi CORSA-2007 Tuarex; Ilogcucrema  BUICOKOMMYTAIIUU:
MatpuuHbii kommyTtatop DVI DXP 44 DVI ProExtron; ymmuaurens DVI mo
Butoii mape DVI 201 Tx/RxExtron; Iloacucrema ayauokoMmyTamuu U
3BYKOYCHJICHUS; aKyCTHYEeCKas cuctema Jjisi moronouyHoro Monraxa SI 3CT LP
Extron; MukpodonHas nemimunas paguocucrema Y BU nuanazona Sennheiser EW
122 G3 B cocraBe OecnpoBOJHOrO MHKpodOHA W TPUEMHHKA;, HUDPOBOH
aynuonpoueccop DMP 44 LC Extron; CereBoii KOHTpoJUIEp ynpasieHus Extron
IPL T S4; 6ecnpoBoansie JIBC nist oOygarornuxcst o0ecrieueHbl CUCTEMOM Ha 6a3e
touek goctyna 802.11a/b/g/n 2x2 MIMO(2SS).

Jlist  caMOCTOSITeNIbHOM ~ paboThl  OakasaBpOB MOTYT  HCIIOJIB30BATHCS
cienyomue nomenienus: YurtanbHele 3anbl Hayunoit Oubnmorexku JIBOY c
OTKPBITHIM JIOCTYTIOM K oHy (Kopryc A - ypoBeHb 10).

Mouno6mok HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-4150T,
4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-
Fi,BT,usbkbd/mse,Win7Pro  (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty CkopocTtb
nocryna B HMuatepumer 500 MoOut/cek. PabGoume w™ecrta mms sroaet ¢
OTpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/10POBbsI OCHAILIEHBI TUCIIIESMU U IPUHTEPAMHU

bpaitna;  obopynoBaHbl:  MOPTATUBHBIMH  YCTPOWCTBaMU Ui YTEHUS



IINIOCKOIICYAaTHBIX  TCKCTOB, CKaHUPYIOIUMHA u YHUTAIOITUMH MalllMHaMH
BHUACOYBCIIMUUTCIICM C  BO3MOXHOCTBIO PCTYJLIOIUKM  OBCTOBBIX  CIICKTPOB;
YBCIINYNBAOIUMHU SJICKTPOHHBIMHU JylnamMmu u YJIbTPa3ByYKOBbIMUA

MapKHUPOBIINKAMU.



[Tpunoxenue 1

MHHHCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHIS POCCUMCKOM ®EJEPALINN
dezepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICIIIEr0 POQECCUOHATILHOTO 00pa30BaHUS

«JlabHeBOCTOYHBIN (eepajibHbII YHUBEPCUTET)
(IBDY)

HNEPEJOBAA HHKEHEPHAS IIKOJIA

YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOM
PABOTBHI OBYUYAIOLINXCA
no JucHUILVIUHEe «Du3ndecKas U KOJJIOUIHAS XUMHUS»
Hanpapaenue noarorosku 19.03.01 buorexnosorust
npoduis «llumieBas OMOTEXHOIOT U
®dopMa NOATOTOBKH OYHAA

BaaauBocTok
2021



ILinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI PadoThl 10 TUCHUILINHE

Bun IIpumepHbIe
Ne Harta/cpoxkn N
CaMOCTOATEIbLHOM HOPMbI BpeMeHH dopmMa KOHTPOJIsA
n/u BBLINOJTHEHUSA
padoThI HA BBLINOJHEHHE
IToaroroska
1 . .201 A 16 auer
— - pedeparoB
201 IToxaroroska
2 — Y A 10 auer
PE3CHTAINH
. .201 ITonroroBka k
3 —— - A 18 3ayer
KOJUIOKBUYMY

CamocrosiTenbHas paboTa 00ecneurBalOT MOJATOTOBKY CTYJE€HTa K TEKYIIUM
ayJIUTOPHBIM  3aHATHSM. Pe3ynpTaThl 3TOH MOATOTOBKU  MPOSIBISIOTCS B
AKTUBHOCTHU CTY/ICHTA Ha 3aHATHUSIX, BBIMTOTHEHHBIX KOHTPOJBHBIX pa0OT, TECTOBBIX
3aJlaHui U Ap. GOPM TEKYIIEero KOHTPOJIS.

Jl5ig peanmzanny caMOCTOSITENIbHON paOOThI CO3/IaHbI CIIEAYIOIINE yCIOBUS:

1. CryneHtsl o0ecIieueHbI UH(GOPMAITMOHHBIMU pecypcamu
(yueOHMKaMHU, CITPaBOYHUKAM, YUEOHBIMH ITOCOOUSIMHT);

2. Jlns mpoBemeHUs TPAKTUYCCKUX W Ja0OpaTOPHBIX 3aHATHHA TIO
MpeAMETy UMEIOTCS MeToaudeckue mocoous. CTyJAeHT MMeeT BO3MOXKHOCTH
3apaHee (C OINEpeKEHHEeM) TOATOTOBUTHCS K 3aHATHIO, OTBETUTh Ha
KOHTPOJIMPYIOIINE BOTIPOCHI, 1 OOPATUTHCS 3a IMOMOIIBIO K MPEIMOTaBaTENI0 B
clIydae HeOOXOIUMOCTH.

3. Pazpabortansl KOHTPOJIUPYIOIIUE MaTepuabl B BUJIC
CaMOCTOATENBLHBIX pabOT M B TECTOBON (hopMme, TO3BOJISIONIUE OTEPATUBHO
OIICHUTHh YPOBEHB MOJITOTOBKHU CTY/ICHTOB.

4. OpraHn30BaHbI SXKEHECITBHBIC KOHCYIbTAIIHH.

CamocrosiTenpHas paboTa BKITIOYAET B CeOsI:

1. [ToAroTOBKY K MPAaKTHYECKUM 3aHATHSM;

2 [ToAroTOBKY K KOHTPOJBHBIM padoTam;

3 [TonroroBky k 1abopaTopHBIM paboTam;

4. [TonroToBKy K 3a4eTy U 3aMEHY.

3) [Tnan-rpaduk BHIMOTHEHUS CAMOCTOSTEIEHON PaOOTHI



ILinan-rpadguk BHINOJHEHHSI CAMOCTOSITE/IbHOI PadoThl N0 TUCHUIINHE

««AHaJIUTHYECKAs] U (l)l/l?,KOJIJIOI/IIlHaH XHMMUA»

(9) uac
Ne Harta/cpoxkn Bun [Mpumepubie | ®opMa KOHTPOJIS
n/n BbINOJTHEHHSI CaMOCTOSITEJILHOM HOPMBI
padoThI BpeMeHH Ha
BbITOJIHEHH €
1 1-2 genenu CamocrosTenbHas 1 gac Onpoc nepen HayaaIoM
3-ro cemectpa pabota c KOHCIIEKTOM 3aHATUA
2-ro Kypca U TUTEpaTypoi 1o Pemenue
teme | Paznena 1. Pa3HOYPOBHEBBIX 3a]1a4
(mepeueHs 3a1a4 U
MIPUMEPHI UX PEIICHUS B
IMpunoxennn 2 (ITP-11)
2 3-4 uenenun CaMocTosTebHas 1 gac Ompoc nepea HauaaIoM
paboTta ¢ KOHCIIEKTOM 3aHATHUS; PEIICHUE
U JJUTEPATYPOU 10 Pa3HOYPOBHEBBIX 3a]1a4
teme 2 Pasgena 2. (TTIP-11)
Kontp. pabortaNel
3 5-6 uenenun CaMocrosTenbHas 1 ygac Onpoc nepes HayaaoM
paboTa ¢ KOHCIIEKTOM 3aHATHUS; PEIICHUE
U JIUTEPATYPOU 1O Pa3HOYPOBHEBBIX 33]1a4
teMmam 1-2 Paznena 2 3ammra 1a6. paboThl
Nel (TIP-6)
4 7-8 Henenu CaMocTrogTebHas 1 gac Ompoc nepea HadaaIoM
paboTa ¢ KOHCIIEKTOM 3aHATHUS; PEILICHUE
U JIUTEPATYPOH 10 Pa3HOYPOBHEBBIX 3a]1a4
teme 1 Paznena 3 Omnpoc nepexn HayaiomMm
3aHATHUS; PEIICHUE
Pa3HOYPOBHEBBIX 33]1a4
3amuTa 1ab. paboThI
Ne2 (TTP-6)
5 9-10 venenu CaMocTrosTenbHas luac Omnpoc nepea HauaaIoM
paboTta ¢ KOHCIIEKTOM 3aHATHUS; PEIICHUE
U JUTEPATYPOU O Pa3HOYPOBHEBBIX 33]1a4
teMaM Pa3nena 4 KonTtp . pabota Ne2
(ITP-2)
6 11-12 "Henenu CaMocTosTenbpHas 1yac Onpoc nepen HayaaIom
paboTa ¢ KOHCIIEKTOM 3aHATHUS; PEIICHUE
Y JTUTEPATYPOH 10 Pa3HOYPOBHEBBIX 3a]1a4
temam 1-2 Paznena 3 (TTP-11)
7 13-14 genenun CamocrosTenbHast 1 gac 3amuTa j1a0.
pabora c KOHCIIEKTOM pabotsiNe3 (IIP-6)
U JTUTEPATYPOH 10
teme 1 Pasnena 4
8 15-16 Henenn CamocrosTenbHast lyac 3amuTa 1a6. paboT




paboTa ¢ KOHCIIEKTOM Ne4, 5 (IIP-6)

U JIUTEepaTypou Mo HTorosoe

teme 2 Pasnena 4 TEeCTHPOBAHUE
(oOpa3ibl TECTOB B
[Tpunoxenuu 2)

9 17-18 uenenn CamocTosTenbHas 1 yac prrﬂblﬁ CTOJI.
paboTa ¢ KOHCIIEKTOM Juckyccus (YO-3,
U JIUTEepaTypou Mo VO-4)

temaM 1-2 Pazuena 4

ITonroroska coo0- OK3aMeH (BOHp. K

IeHMH ¢ AK3aMEHY B
HCIIOIb30BAHUEM [Ipunoxenuu 2)
MAO

9 yac

TpeOoBanusi K TPeACTABJICHHI0 U O(POPMJICHHIO Pe3yJabTAaTOB
CaMOCTOAATE/IbHON PadOThI

bonpmass wacte ydeOHOro wmarepuana JOJDKHAa OBITH MpopaboTaHa
CTYJICHTOM CaMOCTOSIT€JIbHO, BHE ayAUTOPHBIX 3aHsATHH. CamocTosTenbHas paboTa
CTYJEHTOB SIBJISIETCSI HEOTHEMJIEMOW COCTABHOM YAaCTBHIO MpPOIIECCa TMOJATOTOBKHU
CIELHUAIIMCTOB.

ITon camocTosiTenbHOM pabOTOM CTyJeHTa MOHUMAETCSl YacTh Y4deOHOMU
IIAaHUPYEMO# pabOThI, KOTOPAsi BHITIOIHSAETCS MO 3aJaHUI0 U TIPU METOJIUYECKOM
PYKOBOJICTBE  TIpemojaBarenisi, 0e3 ero  HEeMoCPEeACTBEHHOTO0  y4dacTHs.
CamocTtosiTenpbHass padoTa HampaBieHAa HAa YCBOEHHE CHCTEMbl HAay4YHBIX U
npoecCHOHANIbHBIX 3HAHUM, (OPMUPOBAHUE YMEHUN U HABBIKOB, MTPUOOPETECHUE
OIIBITA CAMOCTOSITEJIbHOW TBOPUYECKOU AEATEIBHOCTH.

CamocTosiTenbHass paboTa CTYJIEHTOB BKJIIOYaeT B €e0sl IMOJTOTOBKY K

71a060paTOpHBIM paboTaM, MOJATOTOBKY K KOHTPOJIBHBIM MEPOTIPUITHSIM,

Kpurepumu oieHK#n caMmoCcTOATENIbHOI Pad0ThI
[Io Teme s C€amMOCTOSITEIBHOTO M3YYE€HHUS CTYIACHTBI ONPAIIMBAIOTCS
YCTHO, BBIMOJIHSIOT MHUChbMEHHBIE KOHTPOJIbHBbIE PaOOThI, OIEHUBAIOTCS 110

NATHOAJIIBHOM CUCTEME.




Ounenka «OTIMYHOY

A) 3aganue BBITOJIHEHO MOJHOCTHIO.

b) Otuet/oTBET COCTaBIIEH TPaMOTHO.

B) OtBeTbl Ha BONPOCHI MOJTHBIE U TPAMOTHBIE.

I') Marepuan noHsT, 0CO3HaH U YCBOEH.

Ouenka «Xopouo»

A), b) - Te xe, uTo ¥ npu oneHKe «OTIUYHOY.

B) Herounoctu B OTBETax Ha BOIPOCHI, KOTOPHIE HCHPABISIOTCS MOCTE
YTOUYHSIOIIUX BOIIPOCOB.

[') Marepuain noHsT, 0CO3HaH U YCBOEH.

Ouenka «Y10BJICTBOPUTEIBLHO»

A), b - Te ke, uTo U nipu o1ieHKe «OTIMIHOY.

B) Herounoctu B oTBETax Ha BOMPOCHI, KOTOPHIE HE BCEr/la MCIPABISIOTCA
IIOCJIE YTOYHSIOIIUX BOIPOCOB.

I') Marepuan noHST, 0OCO3HaH, HO YCBOEH HE I0CTaTOYHO MOJIHO.

Ouenka «HeynoBieTrBopUTEIbHO»

A) IIporpamma He BBITIOJTHEHA MTOJHOCTBIO.

b) YcTHBIM OTYET ¥ OTBETHI HA BOMPOCHI HE MOJHbIE U HE TPAMOTHBIE.

B) Marepuan He NOHST, HE OCO3HAH U HE YCBOEH.



[Ipunoxenue 2

MUHHUCTEPCTBO HAYKU U BBICILLEI'O OBPA3OBAHUS POCCUMCKOM
OEJIEPALINU
denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICIIIETO MPO()ECCHOHATTBHOTO 00pa30BaHuUs

«/1aJIbHEeBOCTOYHBIN (eiepabHbIi YHUBEPCUTET»
(ABDY)

INEPEJOBASA HH)KEHEPHAS HIKOJIA

®OH/I OHNEHOYHbBIX CPEJICTB
1o AMCHUIUINHe «Pu3nvecKass ¥ KOJJIOMJIHAS XUMMSD)
Hanpasienue noarorosku 19.03.01 buorexnosorust
npoduis «llumeBas OMOTEXHOIOT U
®opMa OATOTOBKHU OYHAS

BaaauBocTok
2021



Macnoptr ®OC

o IMCIOMIIJIMHE «Du3nyeckasa u KOJUIONJIHAadA XUMMUA»

Kon u popmynuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIEeTeHIIHH
COBPEMCHHBIC METOJbl M TEXHOJOTHH (B TOM YHCIC
3Haer uH(pOpMalMOHHBIE) B  o0nacth  (U3HYECKON U
OK-5 CHOCOOHOCTBIO KOJIJIOUIHON XUMHHU
HCIIO0JIb30BATh
COBPEMEHHBIC METOIbl U UCTIOJIB30BaTh COBPEMEHHBIC METO/IbI U TEXHOJIOTUH (B
TexHosoruu (B TOM | Ymeer TOM uHciae W WHPOPMAIMOHHBIE) B  objacTu
qHcie (bU3NIECKOI U KOJUTOUJTHOW XUMUU
nH(pOPMAIMOHHBIC) B
npodeCCHOHATLHON TEPMHUHOJIOTHEH, HaBBIKAMU WCIIOJIb30BAHUS
JeSITCIIBHOCTH Brageer | COBPEMEHHEIX METOJOB M TEXHONOIHH B obracTu
busnveckoit u KOJUJIOUTHOM XUMHHU B
poeCCHOHAIBHON JEATEIHHOCTH,
OIIK-2 croco6HOCThIO U OCHOBHBIE 3aKOHBI B oOOmacTh (QuU3MUECKO U
TOTOBHOCTBIO KOJUIOUJHOM  XWMHUHM, METOJbl MaTEeMaTHYECKOTO
UCIIOJIb30BAaTh OCHOBHBIC | 3HACT aHaM3a W MOJCIUPOBAHMS, TEOPETUYECKOTO U
3aKOHBI OKCIEPUMEHTAIIBHOTO ~ HCCIICJOBAaHUS B OOJIACTH
€CTECTBEHHOHAYYHBIX (bU3NIECKOi U KOJUIOUIHON XUMHU
AUCLHILINH _ B UCIOJIB30BaTh ~ OCHOBHBIE  3aKOHBI B 00JacTu
npodeccHoHabHO# (U3MYECKOM U KOIUIOMAHOM XHMHH, HPUMEHSATH
ACATCIILHOCTH, Ymeer METO/Ibl MATEMATHUECKOTO AHAIN3a U MOJEIH
pOBaHUS
IIPUMCHATD METOIBI B 00J1aCTH (PM3UYECKON U KOJUIOUIHOM XUMUH
MaTeMaTHYECKOTO B
AHAIN34 - TEPMHUHOJIOTHEH, HABBIKAMHU HCITOJIb30BAHMSI 3aKOHOB B
MOJICTTHPOBAHHUS, obnacTu (QU3MUECKOH U KONJIOUAHOW XUMHUU B
TEOPETHIECKOTO 1 | Braneer npodeCCHOHATBHON  JEATCIBHOCTH,  MPUMEHSTH
KCIIEPHMEHTAIBHOTO METO/IbI aHaJm3a, TEOPETUIECKOTO u
FICCIIEIOBAHMS OKCIIEPUMEHTANILHOTO  HCCICIOBaHUS B 00JacTH
bu3MYECKON U KOJUTOMIHON XUMUU
JTAHHBIE O COBPEMEHHOW (U3UYECKON KapTHHE MUpA,
POCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTAX B
3HaeT o0acTi (pU3NUECKON U KOJUIOUIHON XUMHHU, CTPOCHUE
OIK-3  crocoBHOCTHIO BEIIECTBA JUIS TOHMMAas OKPY’)KaloIllero Mupa |
UCITOJIb30BATh 3HAHUS O ABJICHUS IIPUPOJIBI
COBPEMEHHOM UCIIOJIb30BaTh 3HAHHWS O COBPEMEHHOW (U3UUECKOM
busngyeckoi KapTHHE KapTHHE MUpAa, MIPOCTPAHCTBEHHO-BPEMEHHBIX
MUpAa, MPOCTPAHCTBEHHO- | YMeeT 3aKOHOMEPHOCTSIX,  CTPOCHHM  BEIIeCTBa  JIJIS
BPEMEHHBIX MOHUMAaHHMsI OKPY’KAIOIIEro MUpa U SIBICHHH TMPUPOIBI
3aKOHOMEPHOCTSIX, B 00J1acTH (PU3MUECKON U KOJUTOMTHOW XUMHUHU
CTPOCHHMH BEIICCTBA JUIA TEPMHUHOJIOTHEN,  CIIOCOOHOCTBIO  HCIOJIB30BAHUS
HOHNMaHH 3HaHMS O COBPEMEHHON (PU3MUYECKON KApPTUHE MUpa,
OKpYZKaIOIICro  Mupa 1 IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
FABJICHAN HPUPOJBI Brageer | cTpoeHMM BeleCTBAa JUIs MOHUMAHHS OKPYKAIOLIETO
MHUpa U SBJICHUN MPHPOIBLI B 00JacTU (PU3NUECKON U
KOJIJTOUTHOM XUMHH B npo¢eCCHOHATBHON
JeSITeTIbHOCTH
I1K-9 BJIAJICHUEM | 3HAET OCHOBHBIE ~ METOABI M  TPUEMBI  IIPOBEIECHUS




OCHOBHBIMH METOJIaMHU U OKCIICPUMCHTAIBHBIX HCCIICAOBAaHUN B(OU3NYCCKOH U
npUeMaMH  TPOBEICHHS KOJJIOUIHON XUMHHU
OKCICPUMCHTAILHBIX OpUMEHATHL  METOALI U INPUEMBI  [IPOBEIEHUS
MCCJICNIOBAaHNH B CBOCH | Yyieer SKCIEPUMEHTAIIBHBIX HMCCIIEA0BAHUN B (DU3MUIECKOM U
npo(ecCHOHANBHOI KOJUIOUTHOM XUMUH
o0nactu
Brageer | HAEBIKaMH MIPOBEICHUS OKCTIIEPUMEHTATBHBIX
MCCJICI0OBaHMUH B (PU3MYECKON M KOJIJIOMTHON XUMHUHU
CTaHJIApTHBIE W CEePTU(DUKANMOHHBIC HCIIBITAHUS
3naer CBIPbSl, TOTOBOH MPOAYKIMH U TEXHOJIOTHYCCKHUX
nporeccoB B o0jacth (PU3MYECKOW W KOJUIOWIHOMN
[1IK-10 - cmocobHOCTBIO XUMHH
MIPOBOJIUTH CTaHAAPTHHIC
OPOBOIUTH  CTAHAAPTHBIE W CePTHPHUKAIIMOHHBIC
U cepTH(UKALNOHHBIC .
UCTIBITAHUS ~ CHIPhS, TOTOBOW  MPOJAYKIUU U
UCTIBITAHUS CBIPBs, | YMeer .
. TEXHOJOTUYECKHUX TIPOIECCOB B 00JIACTH (PU3HUYECKOM
TOTOBOM MPOAYKIIUU W o
Y KOJUIOMJTHOW XMMHUU
TEXHOJIOTUYECKHUX
[POLIECCOB CHOCOOHOCTBIO IPOBOJIUTH CTaHJapTHHIC u
Buaseer CepTU(HUKAIIMOHHBIC HCIBITAHUS  CBIPhS, T'OTOBOM
OPOJAYKIUM W  TEXHOJOTHMYECKHUX  IPOILECCOB B
(U3UYECKON U KOJJIOMJTHON XUMUHU

IlIkaJia oueHUBaHNUsI YPOBHA CPOPMHUPOBAHHOCTH KOMIIETEHIIU I
no AucuumiInie «Pusnyeckas U KOJJIONIHAA XUMUS)

Koa n Jrtansl GopMUPOBAHUSA KpHUTepuu NnoKa3aTean 0aJ1IbI
¢opmynupoBka KOMIETEeHIHH
KOMIIETCHIINHU
COBpPEMEHHBIC CriocoObHOCTD 45-64
COBpPEMEHHBIE METO/bI U OIHUCaTh
METOIBI U | TEXHOJOTHH (B | COBpEeMEHHbBIE
S TEXHOJIOTUH (B TOM | TOM 4YHUCIIE METOAbI U
qHUCIIe MH(OPMALIMOHH | TEXHOJIOTUH (B
(moporos
OK-5 ot nH(pOpPMAIMOHHbIE) | ble) B 001acTH TOM YHCIIE
B obnactu | pu3ndeckon u MH(pOpPMalLlMOHH
CITOCOOHOCTEIO | YPOBEHB) N o
(busnueckoi U | KOJUIOMJIHOU pI€) B 00IacTH
UCIIOJIb30BaTh . 9
KOJUIOUTHOH XUMHHA bu3ndeckoit n
COBpPEMEHHBIC .
XUMUHU KOJIJIOUAHOM
METO/IbI u
(5 XUMHH
TEXHOJIOTUHU
Ymenne CriocoOHOCTD 65-84
TOM qucie UCIOJIb30BATh
MIPUMEHSATh IPUMEHSTh
uH(pOpMaLIOH COBPEMEHHBIE
COBpPEMEHHBIC COBpPEMEHHBIC
HbIE) B METO/IbI u
METOBI H METOBI 1
npogeccruoHat TEXHOJIOTHH (B TOM
o yMeeT TEXHOJIOTUH (B | TEXHOJIOTHH (B
BHOU qucie u
(mpoaBUH TOM YHCIIE U TOM YHCJIE U
JEATEIbHOCTH s nH(}OpPMaLIMOHHBIE)
YTBhIif) UHGOPMAIMOHH | UHPOPMALIMOHH
B o0nactu
. bie) B 00JacTH bI€) B 00JIaCTH
dbuzmveckoi u . 9
. ¢buzndeckoit u duznueckoit u
KOJIJIOUTHOM . .
KOJJIOUTHOM KOJIJIOUAHOM
XUMHHU
XUMHHU XUMHHU
BJIAJICET TEPMUHOJIOTHEH, Brnanenue CriocobHOCTD 85-100




(BBICOKMI) | HaBBIKAMH TEPMUHOJIOTHEH, | CHOPMYIHPOBAT
WCIIOJIb30BAHUS HaBbIKAMU b ¥ IPUMEHUTH
COBpPEMEHHBIX WCIIOJIb30BaHUS | TEPMUHOJIOTHIO,
METOJIOB U | COBPEMEHHBIX HaBBIKU
TEXHOJIOTHH B | METOJIOB U UCTIOJIb30BaHUS
obrnactu TEXHOJIOTHH B COBpPEMEHHBIX
(busnueckoi u | obnactu METOJIOB H
KOJUIOMHOM (busnueckoil u TEXHOJIOTHH B
XUMHH B | KOJUIOUJHOH obmacTtu
npodeccuoHalbHO | XUMHUU B buznueckoil u
i IeSITeTbHOCTH, npodeccnoHab | KOJUIOUTHOU
HOH XHUMHH B
JeSITeIbHOCTH, | IPO(EeCcCHOHAND
HOH
JESITCIIbHOCTH,
OCHOBHBIC 3aKOHBI | OCHOBHBIC CnocoOGHOCTH 45-64
B 00J1aCTH | 3aKOHBI B omnucaTh
(dbuzmdeckoi u | obiactu OCHOBHBIC
KOJUTOWTHOM (busmueckoil u 3aKOHBI B
XUMHH,  METOJIbI | KOJUIOUTHOU obractu
MaTEMaTHYECKOTO | XUMHUU, METOABl | (PU3HUECKOU H
OIIK-2 JHact aHaym3a U | MaTeMAaTUYECKO | KOJUIOMIHOMN
CIIOCOOHOCTBIO S;p oros MOJICTTUPOBAHUS, ro aHAIH3a | XUMHH, METOJIBI
u yPOBEHb) TEOPETHUYECKOTO M | MOJCIUPOBAHUS | MATEMATUYECKO
TOTOBHOCTBIO AKCIIEPUMEHTAIBHO | , ro aHaJIH3a B
UCIIOJIb30BAaTh rO MCCIENIOBAaHUS B | TEOPETUUYECKOTO | (DU3MUECKOM U
OCHOBHEIE o0JjacTu u KOJIIOMTHOM
3aKOHBI ¢busnueckoit U | DKCTIEPUMEHTA | XUMUU
€CTECTBCHHOHA KOJUTOWTHOM BHOTO
YYHBIX XUMHH WCCIIEJIOBAHUS
IUCIUIUIMH B HCIIOIB30BaTh Vmenne Crroco0HOCTE 65-84
npodeccruoHan OCHOBHBIE 3aKOHBI | IPUMEHSATH MPUMEHSITh
BHOM B o0JyacTH | 3aKOHBI B 3aKOHBI B
JIeATETBbHOCTH, ¢busnueckoit u | obnactu obnactu
IIPUMEHSATH KOJUIOUTHOM ¢buznueckoil u ¢duznueckoil u
METO/TBI yaeer XUMHH, TIPUMEHSTH | KOJIOUTHOU KOJUTOHMTHOM
MaTeMaTHIECK (npoBuH METOTbI XUMHUH, XUMHH,
Oro aHaiM3a u yTbii) MaTeMaTHYeCKOro | MPUMEHSTh MPUMEHSITh
MOJICTTHPOBAHU aHaJIn3a U | METOJIBI METOJTbI
A, MOJICTTUPOBaHUSl B | MATEMaTHYECKO | MATEMAaTUYECKO
TEOPETUICCKOT obiactn TO aHAJIM3a T'O aHAJIH3a
0 u busnueckoi U | MOJICTTMPOBAHUS | MOACITHUPOBAHUS
AKCIIEPUMEHTa KOJUTOUTHOM
JBHOTO XUMHH
UCCIICTOBAHHSI TEPMUHOJIOTHEH, Brnanenue CriocoOHOCTD 85-100
HaBbIKaMHU TEPMHHOJIOTHEH, | chopMyTupoBaT
HCITIOJIb30BAHHUS HaBBIKaMU b ¥ IPUMEHUTH
BIIQJICCT 3aKOHOB B O0JIACTH | HCIIONH30BAHMS | TEPMUHOJIOTHIO,
(BeICOKMH) | pusnueckon U | 3aKOHOB B ompeieTCHUs U
KOJUTOUTHOM obnactu MOJIOKEHUS B
XUMUHU B | pU3HYECKON U obmactu
npodecCHOHATLHO | KOJUIOUTHOU buznyecKoil u




W JIeATENbHOCTH, | XUMHUU B KOJUIOMHOM
MIPUMEHSITh npodeccuoHanb | XUMUU
METOABI  aHanmn3a, | Hoi
TEOPETHUYECKOT0 MU | IeATeIbHOCTH,
IKCIIEPUMEHTAILHO | TIPUMEHSTH
ro HCCJIEIOBaHUS B | METOAbI
obactu aHamu3a,
¢busnueckoi U | TEOPETHUECKOTO
KOJUTOUJTHOM u
XUMHH JKCIIEPUMEHTAI
BHOTO
UCCIIEJIOBAHUS B
cBOEH 00JacTu
3HaHue CnocoO6HOCTH 45-64
OCHOBHBIX O0OBSICHUTH
JaHHbBIE 0 .
. CBEICHHI O JaHHBIE O
COBPEMEHHOM . .
. COBPEMEHHOM COBPEMEHHOM
(dbuzmdeckoi . .
(buzmdeckoi bu3nIecKom
KapTUHE MUPA,
KapTUHE MHpa, | KapTUHE MUDA,
MIPOCTPAHCTBEHHO-
IPOCTPAHCTBEHH | MPOCTPAHCTBEH
BPEMEHHBIX
0-BPEMEHHBIX HO-BPEMECHHBIX
3HaeT 3aKOHOMEPHOCTSIX
3aKOHOMEPHOCT | 3aKOHOMEPHOCT
(moporoB | B obnactu
- (usecKoii u | AXB obmactu SIX B 00acTu
OIIK-3 . (buznueckoil u bu3rIecKoi u
YPOBEHB) | KOJUIOUIHOU . .
CIOCOOHOCTBIO KOJIIOUTHOM KOJUTOHTHOM
XUMHH, CTPOCHHE
UCIIOJIb30BATh XUMHH, XUMUH,
BEIIECTBA TUTST
3HAHUS 0 CTpPOCHHUE CTpOCHHE
COBpPEMEHHOM TofHMas BEIIIECTBA IS BEIIIECTBA IS
P . OKPY>KaIoIIero
buznueckoit MTOHUMAs TTOHUMAS
MUpa U SIBICHUA
KapTHUHE MHpa, S OKPYXKAIOIIETO | OKPY>KAIOIIETO
MIPOCTPAHCTBE pbHb MUpa U SBICHUS | MUPA U SIBICHUS
HHO- IPUPOJIBI XUMUU | IPUPOIBI
BPEMEHHBIX Ymenne CriocoObHOCTD 65-84
HCIIOJIb30BaTh
3aKOHOMEPHOC UCTIONIb30BATh UCTIONIb30BATh
SHAHUS 0
TSAX, CTPOCHUU . 3HAHUSA O 3HAHUS O
COBpPEMEHHOM . .
BeIleCTBa [T . COBpPEMEHHOM COBPEMEHHOI
¢buznueckoi . o
MTOHUMAaHUS ¢busnueckoi buznyeckoit
KapTUHE MUpa,
OKPYXKAIOIIEeTo KapTUHE MHpa, | KapTUHE MUDA,
MIPOCTPAHCTBEHHO-
MUpa " MIPOCTPAHCTBEHH | MPOCTPAHCTBEH
. BPEMEHHBIX
SIBIICHU I 0-BPEMEHHBIX HO-BPEMEHHBIX
3aKOHOMEPHOCTSIX,
TIPUPOJIBI yMeeT CTDOCHIM 3aKOHOMEPHOCT | 3aKOHOMEPHOCT
(mponBUH P SIX, CTPOCHHUH SIX, CTPOCHHH
THIN) BemecTRa VA BEIEeCTBa I BEIIECTBA JUIA
y MMOHNMAaHHUS
MTOHUMAaHHUS MOHUMAaHUS
OKPYIAIOMIEro OKPY’KAIOIIETO | OKPY’KAIOIIIETO
MHpa U SBICHUU Py N Py .
MHUpa U SBICHUHN | MHUpa U SIBICHUN
TPHPOIET " | npuponer B TIPUPOJIBI B
obnactu PHpOZL PHpOZL
. obnactu obnactu
dbuzmveckoi u . .
. ¢buznueckoil u bu3nIecKoi u
KOJUTOUTHOM . .
KOJUTOMTHOM KOJUTOHTHOM
XUMHH
XUMHH XUMHH




Bnanenue 85-100
TEPMUHOJIOTUEH, tepmuHosiorueii, | CnocoOHOCTh
CIIOCOOHOCTBIO CIIOCOOHOCTBIO | MCIIOJIb30BaHUS
HCIIOIb30BaHUsA HCIOJIBL30BAHUA | 3HAHUS O
3HAHUS O | 3HaHUA O COBPEMEHHOMN
COBPEMEHHOM COBPEMEHHO bu3nIecKoi
¢buznyeckoi ¢buznyeckoi KapTHUHE MUPA,
KapTHUHE MHUpa, | KapTUHE MHUpa, MIPOCTPAHCTBEH
MPOCTPAHCTBEHHO- | MPOCTPAHCTBEHH | HO-BPEMEHHBIX
BPEMEHHBIX 0-BPEMEHHBIX 3aKOHOMEPHOCT
3aKOHOMEPHOCTSIX, | 3aKOHOMEPHOCT | 51X, CTPOSHUU
BIageeT CTPOCHUHU sIX, CTPOCHUH BEISCTBA I
(BBICOKMI) | BemecTBa JUISL | BElIeCcTBa JJIs IMOHUMAaHUs
MMOHUMAaHUS IMOHHUMaHUSA OKPYXKAaIOIIero
OKPY>KaloIIero OKPY>KaIoIIEero MUpA U SABICHUI
MHUpa H SBJICHUU | MUpA U SBJICHUH | MPUPOJIBI B
MIPUPO/IbI B | IPUPOJIBI B obnactu
oOnactu oOnactu du3ugeckoit n
(buzmdeckoi u | usnueckoit n KOJUIOMAHOM
KOJIJIOUJHOM KOJIJIOWTHOM XUMHUH B
XAMUH B | XUMHHU B npodeccruoHab
npodeccnoHaTbHO | MPOQECCHOHANb | HOM
H IesITeIbHOCTH HOH EeITEIbHOCTH
JIEATEIbHOCTH
3nanue Cnoco0HOCTh 45-64
OCHOBHBIX UMETh
I1K-9 METOZOB U MIPE/ICTABIICHNE
OCHOBHBIC METOBI
BIIaJICHHEM u nonems | TPHEMOB 00 OCHOBHBIX
OCHOBHBIMH p MIPOBEACHUS METOJaxX U
3HAET MIPOBEICHUS
METOJaMH U JKCIIEPUMEHTANl | MpuemMax
(OpOTOB | AKCTIEPUMEHTAJIbH
prHeMaMu . . | BHBIX IPOBEIICHUS
BI BIX HCCIIEIOBAHUI .
MIPOBEICHUS . UCCIIEJIOBAaHU B | SKCIIEPUMEHTAI
ypoBeHb) | B (UBHUYECKON U .
HKCIIEPUMEHTA KOJITOHIHOM dbuzmveckoit u bHBIX
JIBHBIX N— KOJUIOUIHOM HCCJIEeIOBaHUM B
HCCIIEN0BAHUI XUMHH duznueckoit u
B cBOEH KOJUIOUTHOM
npogeccruoHat XUMUHU
BHOM 00J1acTH VYmMenue CnocoOHOCTh 65-84
[1K-9 NIPUMEHSATH IIPUMEHSATH
BIIaJICHHEM — METOJIBI U METOJIbI U
OCHOBHBIMH P MIPUEMBI MIPUEMBI
METOJIbI ¥ TIPUEMBI
METOJaMH U MIPOBEICHUS IPOBEJICHUS
MIPOBEICHUS
prHeMaMu yMeeT IKCIIEPUMEHTANT | SKCTICPUMEHTAIT
IKCIIEPUMEHTATIbH
MPOBEJICHUS (mponBuH BIX  HCCIOIOBAHH BHBIX BHBIX
HKCIIEPUMEHTA | YThIil) B QusmuccKoil 1 HCCIEA0BAHUM C | MCCIENOBAHUM C
JBHBIX o y4eTOM 3HaHUi | y4eTOM 3HaHUM
. KOJUTOUTHOM
HCCIIEAOBAHUI - B o0JracTu B o0JiacTu
B cBocH (busnueckoit u buznueckoil u
npogeccuoHal KOJIJIOUJHOU KOJIJIOWTHOM
BbHOM 00J1acTH XUMHHU XAMUH
BJIaJIEET HaBBIKAMU Biagenune Crooco0HOCTH 85-100
(BBICOKMI) | MpoBEACHUS HaBBIKAMH IIPOBEJCHHUS




HKCHEPUMEHTAJIbH
BIX HCCIIeIOBAaHUH
B (U3MYECKON U

IIPOBEACHUSA
CTaHJAPTHBIX U
cepTuduKaIon

CTaHJApTHBIX U
cepTudHUKaIMOH
HBIX UCIBITAHUH

KOJUIOUTHOM HBIX UCIIBITAHUM | CBIPbs, TOTOBOM
XUMHU CBIPbSI, TOTOBOM | MPOTYKIMHU C
IPOAYKIIMH C y4eTOM 3HaHUI
y4eToM 3HaHUi | B oOsiacTu
B o0OJyactu bu3HIecKoi u
¢buznyeckoit u KOJJIOMTHOM
KOJUTOUTHOM XUMHH
XUMHH
3HaHue CnocoGHOCTh 45-64
CTaHJAPTHBIX U | IMETh
CTaHJIapTHBIE U cepTu(UKAIMOH | MPEICTaBICHHE
CepTHU(HUKAIMOHHBI | HBIX HCIBITAaHUH | 00
€ HCTIBITAaHUS CBIPBSl, TOTOBOM | CTAaHAAPTHBIX U
SHACT CBIPBSI, TOTOBOI NPOAYKIMH U | CepTH(PHUKAINOH
(HoporoB MIPOIYKIIUU U TEXHOJOTHYECKH | HBIX UCIIBITAHUN
Hﬁp TEXHOJIOTUYECKUX | X MPOIECCOB B | CBIPbS, TOTOBOM
MIPOLIECCOB B obriactu OPOIYKIUH U
YPOBEHbB) P . pory
oOnactu ¢u3NYecKoil W | TEXHOJIOTUYECK
¢buznueckoil u KOJUTOHUTHOM UX MPOLIECCOB B
KOJUIOMAHOMN XUMHH obrnactu
XUMHH buznueckoil u
KOJUIOUTHOM
XUMHH
[1K-10 -
Ymenne CriocoObHOCTD 65-84
CHOCOOHOCTBIO MIPOBOJIUTH
IPUMEHSTh POBOJUTH
IPOBOJIUTH CTaHJApTHBIC U
CTaHJApTHBIE U | CTaHAAPTHHIE U
CTaHJapTHBIE U cepTHU(PHUKAIIMOHHBI
CepTUPUKAIMOH | cCepTH(PUKALNOH
cepTU(HUKAIIO € UCIIBITaHUS
. HBIC WCIIBITAHUS | HbIC UCIIBITAHUS
HHbIE CBIPbsI, TOTOBOI . o
yMeeT CBIPbsI, TOTOBOH | CBIPbS, TOTOBOM
HCTIDITAHI (mpoaBUH HPOAYKIWH 1 OPOAYKIMU W | IPOAYKIUH U
CBIPbS, PO/ TEXHOJOTUYECKUX POy POy
. YTBhIi) TEXHOJIOTUYECKU | TEXHOJIOTHUECK
TOTOBOM MPOIIECCOB B
X TIPOLIECCOB B | UX MPOIIECCOB B
OPOAYKIUH U obnacTtu
. obnactu o0nacTtu
TEXHOJIOTHYEC ¢buznueckoil u . .
. ¢usnueckoil U | pusmueckoi u
KHX MPOLIECCOB KOJJIOUTHOM . .
KOJUJIOUTHOM KOJIJIOMAHOM
XUMHH
XUMHH XUMHUH
CIOCOOHOCTHIO Bnanenue CriocobHOCTD 85-100
MIPOBOTUTH HaBBIKAMHA MIPOBEACHUS
CTaHJapTHBIE U MIPOBEACHUS CTaHJApTHBIX U
CepTHU(HUKAIMOHHBI | CTAHAAPTHBIX U | cepTU(UKAIMOH
€ UCIIBITAaHUS CepTU(HKAIMOH | HBIX UCTIBITAHUN
BIACeT CBIPbsl, TOTOBOM HBIX HCIIBITAaHUH | CHIPbs, TOTOBOU
.\ | IPOIYKIMH U CBIPbsI, TOTOBOH | MPOIYKIMH U
(BBICOKHIA) POLYKIL v, POIYKIL

TEXHOJIOTHYCCKHX

MPOIYKIIMH Hu

TECXHOJIOTHYCCK

IIPOLIECCOB B TEXHOJIOTMYECKH | UX IIPOLIECCOB B
dbuzmveckoit u X bu3nIecKoi u
KOJUIOUTHOM MPOIECCOBGU3U | KOJUIOMIAHOM
XUMHUU B YeCcKOM U | XUMUH B
poheCCUOHATIBHO | KOJUIOUIHOM npogeccuoHab




U IeITeNbHOCTH XUMHUHU B | HOH
npodeccCHoHallb | ACATEIBHOCTH
HOH
JIeSITEIILHOCTH

IIpuMepHBIA NTepeYeHb OLEHOYHbIX CPEACTB

IIpomesxkyTouHasi aTTecTauus CTyI€HTOB.

[IpoMexxyTouHasi aTTecTalus CTYJCHTOB IO JUCHMIUIMHE IPOBOJUTCS B
COOTBETCTBHM C JIOKaJbHBIMM HOpMaTUBHbIMU akTamu JB®D®Y wu saBusgercs
00s13aTEeIHLHOM.

3ader (CpenctBo MPOMEKYTOYHOTO KOHTPOJSI) — 3aJaHusi K

3a4ery

Ik3ameH (CpeacTBO NPOMEXKYTOYHOTO KOHTPOJISI) — BOIIPOCHI K
AK3aMEHY

Texkymas arrecramusi CTyaAeHTOB. Tekyiias aTTecTalus CTYJCHTOB IIO
JTUCITUTIIMHE TTPOBOIUTCS B COOTBETCTBHUH C JIOKAJIbHBIMA HOPMATHBHBIMU aKTaMU
JIB®Y u sBnsercs o0s3aTeIbHOM.

IIpuMepHbIi nepevyeHb OleHOYHBIX cpencTs (OC)

|. YcThbiit onpoc.

CobGecemoBanne (YO-1) (CpeacTtBo KOHTPOJII, OpPraHM30BaHHOE Kak
crielMalibHasi Oeceqia MpernojaBaresisi ¢ 00ydYaroIMMCS Ha TEMBbI, CBSI3aHHBIC C
M3y4yaeMoOM JUCHUIUIMHOW, M pacCUYMTAaHHOE Ha BBIACHEHHWE oOObeMa 3HaHUM
oOydaroIierocs mo omnpeaeIeHHOMY pasziely, TeMe, nmpobieMe u T.1.) - Bompocsl
o TeMaM/pasjienam AUCIHUTIIAHEI.

2. Kontponbshas pabora (I1P-2) (CpenctBo KOHTpOIISI, OPraHU30BaHHOE Kak
caMocCTosiTeNIbHasi paboTa OO0ydarolIuxcs MO TeMaM Kypca M pacCUMTaHHOE Ha
BBISICHEHHE 00beMa 3HAHW OOydYaromierocsi 1mo OmpenesieHHOMY paszelly, TeME,

npobiieMe U T.I1.) — 00pa3ibl BAPUAHTOB KOHTPOJIBHBIX padoT.




3. KomokBuym (YO-2) CpeacTBO KOHTPOJISI YCBOCHUST y4€OHOTO
MaTepHuaia TeMbI, pa3jiesia Wi pa3/ieJIoB TUCIUIUIMHBI, OPTaHU30BAaHHOE KaK
y4eOHOE 3aHATHE B BUJIE COOCCEIOBAHMS MPETOAaBaTeNsl C 00yJarOIIUMUCS) -
Borpocsl o Temam/paszenam TUCUUTLITAHBI

4. JJabopatopnas padota (ITP-6). CpencTtBo KOHTPOJIS YCBOCHHS YIEOHOTO
MaTepuaia TeMbI, pa3Jiesia WK pa3zesioB JUCIUIUINHBI, OPraHU30BaHHOE KaK
HKCIIEPUMEHTAJIbHOE YUYEOHOE 3aHsTHE.

5.Kpyrublii cTon, nuckyccus (MpoBeAeHUE 3aHATU ¢ aneMenTamu MAO)-
(YO-3, YO-4).

6. Pa3HOypOBHEBBIE 3a/1a4H, PEKOMEHAYyEMBIE JUIsl CAMOCTOSATEIbHON
pabotel o aucrumminHe (ITP-11)-

3ajaun ¢ MpUMEpPaMu PEIICHUI TPUBEICHBI HUXKE.

PasHoypoBHeBBIe 3aJa4M, PCKOMEHIyEeMbIC JIJI1 CAMOCTOSTEILHOU PaOOThHI

10 AMCHOHUIIIINHC «Dusznueckas u KOJILIONAHAasA XUMUS) .

1. MHorue MUKpOOpraHU3Mbl, BKIIIOUAs IPOKAKH, IOIyHatOT HEOOXOIUMYIO
HHEPTHUIO B pe3yJIbTaTe COpaKMBAHUSI TITFOKO3bI B 3TAHOII:

CeH12056 (Kp) — 2 CoHsOH ()K) +2 CO, (F)

Bbrauciure KOIMYecTBO TETIOTHI AH °, KOTOPYIO APOKIKH MOJTydaroT u3 1 MOJb
TITH0K03bl. CpaBHHUTE TIOJTYYCHHBIH pe3ysIbTar ¢ AH ° peakuuu:

CeH1206 (kp) + 6 O,— 6 C O, (1) + 6 H,0 (k). JlanHbIe 17151 pac4EéTOB
Bo3bMUTE U3 Tabm. 1 [lpunoxenus.

2. Haiinure TenoBoi 3 @exT peakuuu (a), €Ciau U3BECTHbI TEIIOBbIE A (HEKTHI

peaknuii (6) (Tabs.1). Tabmuma 1

3anau Peakius (a) Peakmms (0)
a




CH4+Cl,= CH,CI +
HCI

CHsCI(r) + 3/2 0= CO,+ H,0 (k) +
HCI — 687,0 xIx
H, + %2 O,= H,0 (k) — 285,84 x]Ix
.H, + %4Cl, = HCI - 92,5 ]Ik
CH4+ 20,= CO, + 2H,0 (x)-890,31
kJ[x

2C +2H,= CoH4

CoHs + Hy, = CgHg — 136,95 kJ[x
CoHg + 7/2 O,=2C0O, + 3H,0 ()K)
_ 1550,83 KJTx
C+ 0,=C0,— 393,51 xJIxx
H, + % O,= H,0 (k) — 285,84 xJIx

N,+ 3H>= 2NH;

2H, + O,=2H,0 (x) — 571,68 x]Ix
4NH3;+30,= 6H,0 ()K) + 2N,
—1530,28 x/Ix

5 — 14. Bpruucnure CTaHAAPTHYIO TEIJIOTY 00pa30BaHUs COCTUHEHUS

(Tabm. 2) U3 MPOCTHIX BEIIECTB, €CJIM U3BECTHA €0 TEIUIOTa CrOpaHus

(cm. a6, 2 Mpunoxenns) mpu T = 298K u p = 1,0133*10° I1a. [IpunsTH, 4TO

npoaykThl cropanust CO; (1), H2O (k) u Ny (r). Temnotst cropanus C u Hp

COOTBETCTBCHHO PAaBHBI:
C (rpad.) + O, = CO, — 393,51 k/I>x/mMOB
H, + % O, = H,0 (k) -285, 84 /[x/mMoib

Tabmuma 2

3ana BemectBo 3ama BemectBo
ya Ja

5 CeH14 () — rekcan 10 CH4ON; (xp) — MoueBHHA

6 CsHs (3x) — Genzon 11 CsH7N(x) — anmun

7 CsHgO3 (k) — rmurepun 12 C12H22011 (xp) — caxapoza

8 CioHs (xp) — HadpTammu 13 C2oH7N(T) — mumerniiamua

9 CsHsO (kp) — dbenon 14 CsHsN (x) — nupuauH

15 - 24. Beruncnure AG (ouepruto [m66ca) uAF (suepruro I'enbpMrosnbiia)

TUTSL CIIeyronuX peaknmii (tadu. 3). Ompenenure, B KaKOM HalpaBIEHUU TTOUIET

peaxkuus rnpu crangaptHoM nasiaeHud u 298K. Ipu pelieHnu 3agay UCMoab3ynTe

nanubie Ta0a. 1 [punoxeHusl.




Taomuma 3

3ana YpaBHeHUe 3ana YpaBHeHUe
qa qa
15 CaCy(1)+2 H0 (%) — 20 CO2+4H; = CHy +
CoH, + C&(OH)Q +2H20(F)
16 2C0O,=2C0O0 + 0O, 21 CO+3H,=CHs+
17 CoHe=CoHs+ H> 22 HzO()K)
18 C+ HyO(r) =CO + H; 23 CH4+ CO;=2CO + 2H,
24 CO + H,0(k) = CO, +
19 2H,+CO — CH30H (1) H,
Mg COs (kp) = MgO (xp)
+ CO»
25. Omnpenenute 36. 37. 25. Koncranta  paBHOBecusK peakuun

yTepUPUKaIU

CH;COOH + C,;HsOH«CH3COOC;Hs + HO npum ganHO#M TemmepaType
paBHa 4. BbBIYMCINTH PAaBHOBECHOE KOJUYECTBO 3(Upa, €CIU HUCXOJIHAs CMECh
coaepxkut 0,5 kMoiab cnupTa U 1 KMOJIb KACIIOTHI.

26. JlaBnenue HachimeHHoro mapa Boasl npu 40°C pasno 7375,9 Ila.
Brruncnure naBieHue mapa pacTBOpa, KOTOPBIM COAEpKUT 15 r rimnepuHa B
400 r BOZBI.

27. Omnpenenure, W3 CKOJBKMX AaTOMOB COCTOHUT MOJIEKYJIa CEpbl, €CIH
TeMIepaTypa KureHus pactsopa 4,455 r cepsl B 50 r 6enzona Ha 0,891° C Beime
TEMIEPATypbl KUIEHUS YHCTOrO OeH3oja. DOYJUIMOCKONMHYECKas IOCTOSHHAs
oen3osa paBHa 2,60 rpaa/moib.

28. CKOJIBLKO TPaMMOB TIMIepuHa ciemyeT pactsoputh B 0,002 m3H,0, uTo6s!

OCMOTHYECKOE JIaBJIeHHE NOTydeHHoro pacteopa npu 17°C 6swio 2,026-10° I1a?

29. Kposb yrkonoca 3amepsaer npu -0,51°C. IpuHuMas miIoTHOCTb IJIa3MBbl
KpOBH paBHOH 1 r/cM3, paccuuraiite eé ocMoTHueckoe aasnenue npu 34°C.
30. Boauebiit pacTBOp anmdaTruueckoro CrupTa, cojepxamuii 6,55 r BeiiecTra B

500 r Boxel, 3amepsaer npu - 0,53°C. O kakom crnupre uAET peur? Kakosa



MaccoBas J0Jisi COUPTa B BOJHOM PacTBOpPE, €CJIM TeMIlepaTypa €ro 3aMmep3aHus
pasHa -26,96°C?

31. 64,8 r caxapossl pactBopero B B 100 r H,O. IlnotHOCTH pacTBOpa mpu
20°C pasna 1,024 -10% kr/m®. JlaBnenue napa uuctoii Boas! npu 20°C cocrapiser
0,0231-10° I1a. Onpenenure: a) AaBIEHUE Mapa HaJ PACTBOPOM; 0) OCMOTHYECKOE
JIaBJICHHUE ITOTO PacTBOpA.

32. Ilpu pacnpeneneHuu ¢eHoslla MEXKIYy BOJOH W OEH30JIOM MOIYy4YEHBI
caemyromue nanubie (C B kMons/ M2):

(O :5:10); (R 0,0316 0,123 0,327 0,750

CBOCH3OMC. ....ovvvvviiiiinnnnnn, 0,077 0,159 0,253 0,390

Onpenenute k03 UIIMEHT pacHpeiesieHUs] U IOKa3aTellb CTENeHU B
dbopmyIie, ONMCHIBAIOIIEH 3aKOH pacpeesiCHHUS.

33. Koadpodunment pacnpenenenus stanona mexay CCls; u Bomoit paBen
0,0244. KakoBel OyayT KOHIEHTpauumu (KMOIb/ M°) cMpra B pPaBHOBECHBIX
pactBopax, eciiu 0,1 Mmonb ciupra pacnpenensercs mexxay 400 mi H,O u 600mi
CCly?

34. KpuBas naBieHus mapa CMECH BOJBI M a30THOM KUCIIOTBI MMPOXOIUT YEPE3
MUHHUMYM, COOTBETCTBYIoIU 68,4% (Macc.) a3oTHOM kucinoThl. Kak Ha3biBaeTcs
sra cmech?  Kakum oOpazoMm OyaeT NOpoOMCXOOUTh TIEPErOHKa pPacTBOpa,
comepxkamero 25% kucioTel? B KakoMm ciydae MOXKHO OyJeT TMOJIy4YuTh
0€3BOJIHYIO

35. VY nenbHas 3JIEKTpUYECKas IIPOBOJIUMOCTH pactBopa
NH;OHxonuentpanueiit 0,0109 kmons/m® cocrasuna 1,22 <102 Cm-m?, a npu
0,0219 xmons/m® ee 3nauenue 1,73 102 Cm-m. PaccunraiiTe COOTBETCTBYIOIIME
yKa3aHHBIM KOHIICHTPAIIUSIM PAcTBOpA 3HAYCHHS SKBUBAJICHTHBIX JJICKTPUUECKHUX
MIPOBOJIUMOCTEM, CTETICHEW IUCCOIMAIMM U KOHIIEHTPAIMd HOHOB THAPOKCHUIA.
Omnpenennure Takke 3HAYCHHE KOHCTAHTHI JAMCCOIMAIIMHM JAaHHOTO AJIEKTPOJIUTA.
st NHs,OH 4, = 27,1 Cm-M? -kMoub ™.

36. BpluncauTe KOHIIGHTPALMIO MOHOB BOJopoaa U PH BoAHOro ykcycHoM

KHCJIOTBI



80. Toxk cumoii B 1,5 A npoxoaut uepe3 pactBop CuSO,4 B TeUeHHE ABYX YaCOB.
KakoBa macca BblieIMBILIEHCS MEAH, €CIIM BBIXOJ IO TOKY B MPOIECCE COCTABIISET
87%7?

37. Ilpu padpunupoBanuu meau Tok cuioii B 50 A Beizenser 3a 5 yac 0,281 kr
Menu. KakoB BbIXOJ MO TOKY B 3TOM Ipoiiecce?

38.  DmekTpoIBXKyIlas cuia sjaeMeHTta SkoOu — JlaHudns, B KOTOpOM
KOHILEHTPAllMd WOHOB MEIW W LHMHKA OJIMHAKOBBI, IIPHU 18°C paBHa 1,10 B.
Breruncnure DJIC menu, B kotopoii koHueHtpamus Cu?‘pasma  0,0005, a Zn2*
cOOTBETCTBEHHO 0,5 MOJB/IM>,

39. BJIC uenu:

CTaHHapTH[tIﬁ KCI

BOJIOPOJIHBIN  (HACHIIIL. ) COK

}KenyzlquTﬁ Bonoponusiii
AIEKTPO/T
AIEKTPOJT

paBHa 0,082 B. Onpenenute pH *emnya1o4HOro coxa.

40 — 44. TlpuBemuTe CcXeMy DIIJICKTPOXUMHUYECKOTO (TaIbBAHMYECKOTO)
aneMeHTa (Tabia. 5) W paccMOTpUTE peakluu Ha dJeKTpoaax. Paccuutaiite
3HaueHusa D/IC, MakcuManbHOM ANEKTPUUECKON pabOThl 1 KOHCTAHTHI PABHOBECHS
npoiecca (yciaoBHS CTaHAApTHbIE).  3HAUYEHHMS] CTaHAAPTHBIX JJIEKTPOIHBIX

IMOTCHIOMAJIOB MCTAJJIOB ITPUBCACHLI B Tab. 3 HpI/IJ'IO)KeHI/Iﬂ.

Tabmnura 5
3agaua DJIeEMEHT
40 Mg — Cu
41 Li—Ag
42 Fe —Hg
43 Al - Cu
44 Cr—Hg

45. Iunkosseiii snexkTpon norpykeH B 0,1 H ZnSO,4. Beluncnure, HaCKOJIBKO
W3MEHHUTCS TOTEHIMan ImHKa, eciu pactBop ZnSO4 pazbaButh B 10 pas,

MNpCAIOJIOKUB CHadYala, 4TO KAXKYyHasaACsa CTCIICHb JUCCOLUAIIUU TIPH p2136aBJ'ICHI/II/I



HE M3MEHSETCA, a 3aTeM, YUuThIBas, uro «,, 11 0,1 H pactBopa paBHa 0,40, a
s 0,01 1 —0,64.
46. Kakosa D/1C nenu:
Bonmopomssii 0,5 M mypaBeugag | M ykcycHas  BomoponHsbiit
AIEKTPO KHCJIOTa KHCJIOTa AIEKTPOS,
€CJTM He PUHUMATH BO BHUMaHue MU Py3uonHbi moTeHman? Koncranra
JUCCOLMALUK MypaBbHHOM kucnotsl 1,77%107%0, a ykcycnoit 1,8%107,

47. AKTUBHOCTH aTOMOB IT0JIOHUS 3a 20 aHel cHu3uanuch Ha 9,75 %.
Cuuras pacnaj NoJIOHUS peakiuel MepBoro Nopsijika, HaluTe KOHCTAHTY
CKOPOCTH M TIEPUOJ] TTOTypaciaja.

48. Ilpu xpaHnenun Ouompenapara YCTaHOBJIEHO, YTO KOHCTaHTa CKOPOCTH
ero pasnoxenus mpu 20°C cocrasmser 1,5-10° ¢, Onpenemare cpokx xpaneHus
Karncyn Ouompenapata (Bpemsi paszioxkenuss 10% BeimiectBa) mnpu  ATOU
TeMIeparype.

49. MHNmeroTca craeAymrollvue JaHHbIE, ITOKa3bIBAIOIIME 3aBUCHMOCTH
KOHIICHTPAIIUU UCXOJHOTO BEIIECTBA YK30TEPMHUUECKON PEakIMi OT BpPEMEHHU:

t, MuH 0 10 20 30

C, MOJIB/IM° 2,0 1,0 0,5 0,25

Onpenenure NOpsIAOK KHHETUHYECKOTO YPABHEHUS PEAKIIUH.

50. PactBop caxapo3sl koHueHTpamueil 0,3 mons/mm® B Teuenue 30 MuH
unBeptupyercs Ha 33%. Uepe3 kakoe Bpemsi unBeptupyercs 78% u 90%
caxapa?

51— 55. B Tabsn. 6 npuBeAeHbI 3HAUEHHS] KOHCTAHT CKOPOCTEH peakuuu k, u
k, Ipu TeMrieparypax t, u t,. BeluncianuTe KOHCTaHTY CKOPOCTHU 3a/IaHHOM peakinu
opu Temmeparype t, M ompelnenuTe, CKOJIBKO BELIECTBa IMPOPEarupoBayio K
MOMEHTY BPEMEHH 7, €CJAHM HadajdbHas KOHLEHTpauus Bemectsa C,(MOJb/M).
HavanpHbple KOHILEHTPALlMM PEATUPYIOUINX BELIECTB OJUHAKOBBI, MOPSIOK

PCaKIKU CHUTATD IO MOJICKYJIAPHOCTH.



Tabomuna 6

3agaua Peakimst tl OC kl t2 oC k2 t310C T, MUH CO
51 |[2HI=H;+ I 356 |8,09-10° | 389 | 0,00058 | 374 68 2,5
52 | 2NO + 0,=2NO0O; 0 0,00363 86 0,0112 50 40 1,5
53 [2NO;=2NO + O3 600 83,9 640 407 620 60 2,0
54 | (CHp)3—s CHs— 560,2 | 0,00687 | 650,2 | 0,146 |590,2| 40 |1,52
CH= CH2
55 | COCIl,-5CO +Cl; 382 0,5310 472 67,7 410 10 0,8

56 — 58. Onpenenute rpadUIEeCKUM CIIOCOOOM PHEPTHUIO AKTUBAIIUHA PEAKIIUAN 110

JdaHHBIM, IIPCACTAaBJICHHBIMHA B Tabi. 8

Tabmma 8
3anava Peakius [TapameTpsbl
56 Cu + (NH,)2S,05= t,°C 20 40 60
CuSO4 + (NH4),SO, K*10° 9,6 18,6 82,86

t,°C 150 200 250

o7 2NOCI = 2NO + Cl; K*10° 3,65 76,3 104,5
t,°CO0 45 65

58 | N2Os=N204+ 2 O2 K *10° 0,0767 49,8 487

59. BBeneHue aHTHOKCHUJAHTA B CUCTEMY HM3MEHWIO SHEPTUI0 aKTUBALIMU

nporiecca OKucienus xupa Ha 9,6 xJx/mMons npu -7°C. Bo ckonbko pa3 (M B

KAaKyl0 CTOPOHY) aHTUOKCHUJAHT U3MEHUJI CKOPOCTH Iporiecca?

60. Bo CKOJIBKO pa3 BO3paCTET CKOPOCTh PEAKIIUU MPHU MOBBIIIEHUH

temmnepatypbl o 20°C 1o 120°C, ecnm SHEprus akTHBALMU PEAKIUK PaBHA

125,61 x/Ix/monb? ConocTaBbTe 3TO MOBBIIIEHUE CKOPOCTH C PACCYUTAHHBIM 110

ypaBHeHuto Bant-I'odda npu yciaoBum, uto TemnepatrypHbiii kKodhGuimeHT

peaKuuu paBeH JIBYM.

61.. JleHaTypauusi HEKOTOpPOro BHUpYyca SIBISIETCS MPOLIECCOM IEPBOTO

nopsijika ¢ sHeprueit aktuBanuu 630 kJ[>x/Moib, Iepuo mojiypacnana BUpyca rnpu

30°C pasen 5 yac. Uemy paseH nepuoj nonypacnaga npu 50°C?




62. B Tabn. 7 npuBeaeHbl 3HAUEHHUS] KOHCTAHT CKOPOCTE peakuuu k, u k,
npu Temneparypax t u t,. BelYuciuTe KOHCTaHTYy CKOPOCTH 3aJIaHHOM pPEeaKIuu
npu Temmeparype t,u OIpeaeyuTe, CKOJbKO BEUIECTBA IPOpPEarupoBajio K
MOMEHTY BpPEMEHH 7, €CIM HadaJbHas KOHIEHTpamus BemecTBa C,(MOIb/MS).

HauvanpHnbie KOHIOCHTpAIMK pCarupyromux BCIICCTB OAWHAKOBLBI; IIOPAI0K

pe€aKunn CUUTATh 110 MOJICKYJIIPHOCTH.

Tabmura 7
3amaya Peaxmusa t OC k t 0 C k tS,OC T, Mun Co
1, 1 2, 2
48 [2HI=H,+ 1, 356 |8,09-10° | 389 | 0,000588 | 374 | 68 2,5
49 | 2NO + 0,=2NO0, 0 0,00363 86 0,0112 50 40 15
50 | 2NO;=2NO + O, 600 83,9 640 407 620 | 60 2,0
51 | (CH3)3— CH3— 560,2 | 0,00687 | 650,2 0,146 590, | 40 |1,52
CH=CH; 2
52 | COCl;5CO +Cl; 382 0,5310 472 67,7 10 0,8
410

53. BBeneHue aHTHOKCHUIAHTA B CHUCTEMY H3MEHHIIO SHEPTUIO aKTHBAIIUU
npolecca okuciaeHus xupa Ha 9,6 x/lxx/mMons npu  -7°C. Bo ckonbko pa3 (B
KaKyl0 CTOPOHY) aHTHOKCHUJAHT U3MEHUJI CKOPOCTH Tporiecca?

54. Jlenatypauusi HEKOTOPOTO BHpYCa SBJSETCS IMPOLECCOM TMEPBOIrO
nopsizika ¢ sHeprueit aktuBanuu 630 kJ[>x/Moib, Iepro mojiypacnana BUpyca rnpu
30°C pasen 5 gac. Uemy paseH nepuog nonypacnaga npu 50°C?

55. PaccuuTaiite, Kakoe KOJMYECTBO AKTUBHUPOBAHHOTO YISl HEOOXOAUMO
1715 ouncTkr 500 M3 CTOUHOM BOJBI OT COCAMHEHUH PTYTH C KOHIEHTpaUe

0,047 mr/am® 10 npeaensHo pomyctumoit koHrentpanuu (I1K), paBHoi

0,005 mr/nm3. ¥ nenbHas agcop6uus pTyTd Ha yriie pasaa 0,016 mr/r.

56. OO1as MOBEPXHOCTh aIbBEOJI JIETKUX YEJIOBEKA COCTABIISIET B CPETHEM

92 m?. Kakoe 4uciio MOJIEKyYJI KMCIOPO/a MOKET aJcopOMpOBaThCS HA DTOM
MOBEPXHOCTH, €CJIM IUIOLIAb, 3aHUMAeMasi OJJHOM MOJIEKYJION KHCIIOpOJa, paBHA
21:10%° M?? PaccunTaiite BeIMUUHY YAEIbHON aicopOLHU KHCIOPOAA B MOJIL/ M2,

57--62 . IlpuBectu HhopmyTy MUIIEIUTBI 30JI51, TOJIYYEHHOTO MPU CIIMBAHUN
BOJHBIX PaCTBOPOB BelecTBa A 1 HEOOIBIIOro H30bITKA BemecTBa B (Tabur. 8).
Kakue noHbl B JTaHHOM clTy4ae SIBISIIOTCS MOTeHITanonpeaensromumu’? Kak




pacrpeneNsiFoTCsl MPOTUBOMOHBI MEXTY aICOPOIIMOHHBIM U AU PY3MOHHBIM
cnosimu? K xkakoMy amekTpoay OyIyT IBUTATHCS KOJUIOWIHBIEC YACTHIIBI ATOTO
305181 TipH AnekTpodopese? [IpousBeaeHnst pacCTBOPUMOCTH MATOPACTBOPUMBIX
BEILIECTB MIPUBEJICHBI B Ta0J. 9

Tabmnuia 8

3agaua A B
57 AgNO3 K,S
58 NaOH Be(NO03),
59 BI(N03)3 NaZS
60 K>S Hg(NOs),
61 Pb(N03)2 N8.3P04
62 Tl NOg chr04

Tabmuna 9

[IpousBeaeHus pacTBOPUMOCTH MAIOPACTBOPUMBIX BemecTB npu 20°C

AG:S 6,0-10°%0 HgS 1,6:10%
BG(OH)Q 6,3-10'22 Pbg(P04)2 8,0'10'43
Bi,Ss 1,0-107"2 T1,CrO4 9,8:10 %

63. 301b HOAMAA cepedpa MOIyYeH IPH IOCTENIEHHOM JJ00aBeHnH K 20 cM®

0,01 M pactBopa nomuna kamus 15 cm® 0,2%-HOro pacTBopa HuTpara cepedpa.
Hanucate gpopmyity Mutiesisl 00pa30BaBIIeToCs 307151 U ONPEICTUTh HallpaBJICHUE
JIBIDKEHUS €r0 YacTUIl B AJIEKTpUYECKOM moJe. [ImoTHOCTh pacTBOpa HUTpaTa ce-
pebpa paBHA eAUHHUIIC.

64. Berauciure 1o ypaBHEHHIO CEIMMEHTAIMHA TUAMETpP YaCTHIL CEPhI, OCETAFOIINX
B BOJIHOM cpejie, NPH YCIOBHMH, 4TO CKOPOCTh oceianus pasHa 3,24-10° m/c, a
nocrosaHas Ctokca 1,1-102; Ha3oBHUTE cUCTEMY, K KOTOPOIl OTHOCHTCS TI0
pa3Mepy YacTHIl JaHHAs JUCTIEPCHS CEPHI.

65. Vcnonb3ys ypaBHEHHE CEIMMEHTAIMOHHO-TU(PY3MOHHOTO paBHOBECHS,
paccuuTaiTe BBICOTY HaJl IOBEPXHOCTHIO 3€MJIU, HAa KOTOPOii urcio Jactul B 1 m3
a’p030JIs YTOJILHOM MBUTH YMEHBIIUTCS B 4 pa3a, €clu pagnyc chepruuecKux
qacTur coctasisier 108 M, miotHOCTh wacTum — 1,2 r/cM® ; MIOTHOCTHIO BO3yXa
MO>KHO TTpeHeOpeyb.

66. I[Ipu ynpTpaMUKpPOCKOIMYECKOM HCCIEA0BAHUHU TUIPO30IIsl cepedpa B KIOBETE
mwomaneo 5,4-10% m? u rmy6uHoi my4dka ceera 2,5-10* M moacuurano

2 vactuupl. Paccuntarh cpeHIow0 AIuHy pedpa yacTull, NpuHUMas ux Gopmy 3a
kyonueckyro. Konuentpanus 3oms 20-102 kr/m3, mnotHocTh cepedpa



10,5-10% kr/m®.
67. Kak u3MeHUTCS UHTEHCUBHOCTD PAaCCESIHHOTO CBETA, €CJIU (PPYKTOBBIN COK,
SABIIAIOLIMUACS TUCTIEPCHON CUCTEMOM, TTOJIBEPTHYTh BO3JCUCTBUIO CBETA NIMHOM
BOJHBI 430 HM 1 680 HM COOTBETCTBECHHO?
68-72. IIpu uccienoBaHuu 307151 METOJOM MOTOYHOH yJIBTPAMUKPOCKOITHH
JlepsirnHa — Bracenko B 00beMe 30714 V M3, IpOTEKIIEM Yepe3 CUETHOE T10JIe
MHKPOCKOTA, MTOJACYUTAHO N YacTull. OnpenenuTe CpeIHuil pa3Mep 4acTHIl 1O
ma”HHBIM Tadi. 11

TabmaumalO
3amau | Xapakrepuctuka |V-10, C, p-103, | Cpenuuii
a 30714 M3 kr/m®  |ko/m® |Fwm |
68 |Macusaublii Tyman 1,33| 50 |25.10°8 0,9 |[Pamuyc
69 |['mapo30ib cepsl 2 100 |6,5-10° 1 |«
70 |BopasHoit TymaH 3 60 15-10® 1 «
71 |Tuapo3ons 3010Ta 1,6 70 |7-10° 19,3 |Pebpo xyba
72 | MacnsiHbI# TyMaH 1,5 53 21-10C 0,92 | Pagmyc

73. Beruncnure C-moTeHIIMA KOJUIOUIHBIX YaCTHI] CYJib(UIa MBIIIbsIKa B BOJIE,
ecnm ripu snekTpodopese 3a 180 ¢ rpanmna cmectunack Ha 5,4-1072 m. I'paguent
sHemHero nous 8-102 B/m, Baskocts cpexasl 1072 Ila-c, a ee audnexTpuueckas
MPOHUIIAEMOCTH 1.

74. DAEKTPOKUHETUYECKUN MTOTEHITUA 30151 alleJIbCHHOBOTO COKa pPaBeH
0,05 B. Onpenenure CKOPOCTh U AIEKTPOKUHETUYECKYIO TTOJABUKHOCTD YaCTHUIL
chepruueckoit GopMbI, ecli  AUAJICKTpUUYECcKas IPOHUIIAEMOCTh paBHa 54,1,
npunoxxenHas BHemHss DJ{C 120 B, paccrosiane mexnay snekrpogamu 0,40 M,
BaskocTh 4,5-102 Ia-c, a koapduuuenT popmel yactul pasen 0,67.

75. Onpenennte NOpor KoaryJysiuy 30518 OKCHUJIa ATFOMUHUS, €CJIU ATOT
Ipoliecc IPOMCXOIMT Ipu JobasieHny 50 cM® Xpomara Kanus KOHIIEHTpaluei
0,01 xkmons/M> k 102 M3 30m111.

76. 3016 TUAPOKCHAA MeaH TTonyueH mpu ciuanuu 100 cm® 0,05 H pacTBopa
rugpokcuaa Harpus u 250 cm® 0,001 1 pactBopa Hutpara meau (11). Kakoii u3
anextponutoB: KBr, Ba(NO3)2, MgSO4 unu AlCl3 OyaeT nMeTh MUHUMATbHBIH
opor

77. Ckonpko Bonabl moryioTuT 0,2 Kr ’kenaTWHA MNpU CTENeHUu HaOyXaHws,
paBHOUl 500%? Ilpm KakuMx yCIOBHAX MOXHO IOJYYUTh HCTUHHBIA pPACTBOP
’KenaTuH B Boje?

78. Omnpenenute, CKOJbKO O€H30ja MOTJIOTUT 5 KI' HATYpPaJbHOIO Kayyyka,
€CJIM cTerneHb ero Ha0yxanus paBHa 320%? [loueMy kaydyk U pe3uHa HaOyXaroT

79. Omnpenenute kodddunuent nuddysun caxapossl CioH20011 mipu 15°C.
[Inotrocts caxapa 1,587-10% kr/m®, Baskocts pactBopa 0,001 ITa-c, mMonexymy
caxapa MO>KHO paccMaTpHUBaTh Kak CepHUUECKYIO.



80. PaccuuTaiiTe MOJEKYISpPHYIO MacCy IMOJMBUHUJIAIIETaTa B all€TOHE,
MOJIb3YACHh TAHHBIMU BUCKO3UMETPUUECKOTO METOIA:

KonuenTpanus pacteopa C, kr/m® 1,0 3,0 5,0 7,0

V nenbHast BSI3KOCTh PacTBOPA Myx, 0,14 0,465 0,84 1,3
KoHcTaHThI k=47210° o =0,68

81. Ompenenure MOJEKYISPHYIO MacCy OTWILEIUIION03bl B TOJyOJe,
UCIIOJIb3Ysl IAaHHBIE BUCKO3UMETPUUECKOTO METO/IA:

KonuenTpaius pactsopa C, kr/m® | 2,0 4.0 6,0 8,0 10,0
[TpuBeneHHas BA3KOCTD Ty, /C 0,163 | 0,192 | 0,210 | 0,240 | 0,263
KoHCTaHTHI k=118-10° o = 0,666

82. OHpGI[GJII/ITe MOJICKYJIIPHYIO MACCY IIOJIMaMHAa B M-KPC30JIC, IIOJIb3YACh
OKCIICPUMCHTAJIbHBIMU JAHHBIMHA MCTOda YJII)TpaIIGHTpI/I(i)YI‘I/IpOBaHI/IHI

KonuenTpanus pactsopa C, xkr/m° | 0,5 1,0 1,5 2,0 3,0 4.0
Koncranra ceqpuMmenTanuu S 0,526 10,444 10,426 |0,376 |0,325 |0,283
KoHcTaHThI k=81,7-10"° B=0,45

Pacuetsl mposectn 1o ypaBHeHnmio So = KMB rme Sy — komncranta
CeMMEHTAIMH TIPU OECKOHEYHOM pasBeacHuH, T.e. ipu C— 0.

HPUMEPBI PEHIEHUSA TUIIOBBIX 3AIAY

3apaua 1. Onpenemure AH, AU, AF, AG, AS tipu cTaHIapTHBIX YCIOBUSAX IS
peaKIuu

C,H, + 2H,0(x) = CH;COOH () + Ha.

HCO6XOI[I/IMBIG JAaHHBIC B3ATb U3 CIIPABOYHHUKA.

BermecTBo C2Ha(1) H>O(x) CH3COOH(kx)  Ha(r)
AH?,ggg'lo_G, Jix/kmone 226,910  -286,043  -487,367 0

S%es -107°, Ix/(xmoms-K) 200,963 69,990 159,943 130,680

Pewenue. Ompenensem TemnoBoil 3pdext peaknuu npu 298 K,
BOCIIOJIb30BABLINCH CIIEJCTBUEM U3 3akoHa ['ecca:

— 0 0 —
AH298 =X (AH 208 )o6p.npon.peaxunn_ ) (AH 208 )o6p.ncx.pea1<u1414—



= [(-487,367) — (-2-286,043 + 226,910)]-10° = -142,191-10° Ji/kmosb,
AU = AHogg — pAV = AHy9s— ANRT.

[Tpu pacuere AU yduTBIBAIOTCS CTEXHOMETPHUYCCKUE KOI(P(PHUIIMEHTHI TOIBKO
ra3000pa3HbBIX BEIICCTR:

An=ny —nc, =1-1=0.

o _ o .
CnenosarenbHo, AHge = AU5%g;

ASogg = 2(8898 )npoﬂ,pem(w _2(8(2)98 )ncx.semecm -
=[(130,680 + 159,943) — (200,963 + 2-69,990)]-10°% =
= -50,023-10° JIxx/(xmomnb-K);
AG =-142,191-10° — 298(-50,023-10%) = -127,284 JI:/kMOIb.

CnenoBartenbHo, AFgg = AGagg = -127,284-10° Jx/kMoutb. Peakuus BO3MOXKHA.

3agaua 2. Beruucnure crannmaptHyro sHepruto ['mb6bca AG° u ompenenuch
BO3MOKHOCTh CAMONPOU3BOJIBHOTO MPOTEKAHUS PEAKIIAHN:

CsH1206(BOM) + 602(F) = 6C02(F) + 6H20()K)
AG g, kK Ix/Moms  -917,0 0 -394,37 -237,23

N3menenue saeprun ['n60ca peakuy BEIYUCIUM 110 hopMyJie:

AG® =3V AGS —Zv,AG],

B oOpaTHOM HampaBJICHHH CaMOIPOU3BOJIBHO MPOTEKATh PEaKIUs HE MOJKET,
HO oHa WAET mox neiictBueM sSHepruu CoJIHIIA B TPUCYTCTBHH XJIOpOQHUILIIA
(boTocunTE3).

3agmaya 3. Omnpenenure u3MeHeHWe HJHTponuu mpu nepexonge 2 kr HpO
p =1,0133-10° 1a B nap. YaensHas Ternora ucnapenus | = 2260,98-10% JTx/xr.
Pewenue. AS B iporiecce pa3zoBoro nepexoaa MmoJCYUTHIBACTCS 10 (HOpMyJie
AS = LIT g,

rae L — rermtora ucnapenus 2 Kr Bojbl. Ciie10BaTeNbHO,

L = 2-2260,98-10° = 4521,96-10° [T,



3
AS = 4521,96-10

=12,123-10% Jx/K.
273+100

3angaua 4. [Ipu 400°C 2,5 r COCl,, yactruno aucconuupyromuii Ha CO u Cly,
sauumaer o6béM  1,7-10° M3, nmanenme 1,01325-10° Ila (1 aTtm).
PaccunraiitecTenieHb qucconalnny oL 1 KOHCTaHTy paBHoBecHs K.

Pewenue.
COCl, <> CO+Cl,

1-a a
pV = nRT;
1,7-10%- 1,01325-10° = n8,314(400 + 273)10°;
G 17 .107-1,01325-10°

5 314.673.10° =0,0308-10°kmoub.

Mounspaas macca COCIl; paBHa 99, T.e. B cucreMe ¢ocreHa %(1—0() MOJIb

WA E(1— (1)10_3 kMmoib, a CO u Cl, mo éoc MOJIb HIA éa .10~ kMoJTB.
99 99 99

g onpenenienus oL COCTaBIIsIEM YpaBHEHHUE

E(1— o)+ 229 = 0,0308(0,0308-10%kmous).
99 99

25 25, 925, 25,25, 040308
99 99 99~ 99 99

©0,0308-0,02525 0,00555
0,02525 0,02525

0,220.

Onpenensaem Ky,
Posw = Pcoci, ' Pco +Pal,

TI€ Posm — OOmee nasneHue pasHo 1,01325-10° Ila. Yucno moneil mocine
JUCCOLMAIUIH N PaBHO:

nN=1-a+a+a=1+a.

Haxonum napunanbHble JaBI€HUS KOMIIOHEHTOB:

Pco =Pci, = mpo&u;



_ PcoPai, 0 Plgy (1+ar) _aof

K, = = = Pt =
P Peoct, (@+ a)z(l_a)po@u 1-a? "
2
=%021,01325-1o5;
1-0,220
5
K, = 0048410132510 _  95153.10° = 5154 ITa.
0,9516

3agaya 5. Beraumcnuth gaBiienue napa 10%-ro pactBopa moueBuHbI CO(NHS>);
ipu 50°C. JlaBnenune napos Boapl ipu 50°C p =12 320 H/m?.

Pewenue. CornacHo 3akoHy Payisi OTHOCUTENBHOE MTOHMKEHUE TABJICHUS T1apa
pacTBOpUTENA HaJ PAacTBOPOM PAaBHO OTHOILICHHIO YUCIA MOJIEH PAacTBOPEHHOIO
BEILIECTBA K CYMME YHCIIE MOJIEH PACTBOPUTENSL U PACTBOPEHHOIO BEIIECTBA:

0
Pa—Pa _ Ny - N
- = Ng,
0
pA na"'nb

rae Py — JaBlEHHE T1apa HaJ YUCTHIM PACTBOPUTEIEM MIPU JAHHON TEMIIEPATYPE;

PA — MapUUAIBHOE JAaBJICHHUE I1apa PACTBOPUTENS HaJ PACTBOPOM IIPU TOU ke

TeMIIepaType; Ny — YACIO MOJIEW PaCTBOPEHHOIO BELIECTBA; Ny — YUCIIO MOJIEH

PacTBOPUTEIIS.

B 100 r 10%-ro pactBopa moueBuHbI conepkutrcss 10 r moueBuHBl U 90 T
BOIBL: Mgy ,y, =60; My, o =18.

OmpenenseM 4ucio Mojiedl ModyeBuHBI (Np) U Boabl (N) B 100 r 10%-ro
pacTBopa.

N, :3:0,167 MOJIIb; N, :i—g=5 MOJIb.

N3 3akona Payns cnenyer, 4to

0
0, =po —PAMs _193pq 12820-0167 41055 1y
n

LN, 5,167

3agaua 6. Brriuniciniute Temnepatypy 3amepsanust 15%-ro pacTBopa caxapa B
BoJIe. MoJIsipHOE MOHMKEHUE TEMIIEpaTyphl 3aMep3anus paBHo 1,86 rpaa/mMoib.
Pewenue. IIpuMensieM KprOCKONIMYECKOE ypaBHEHNE Payis

M = gR 1000/(GAT),

rae K = 1,86 rpan/monb, M = 342 r/monb, g = 15 1, G = 85 r. Haxoaum u3 storo
YpaBHEHUS TTOHMKCHHUE TEMIIEPATyPhl 3aMEpP3aHMS

At =15 - 1,86 - 1000/(342 - 85) = 0,96°C (umcrenno At = AT).



Temneparypa 3amep3anust uuctoi Bojabl 0°C. CnepoBaTenbHO, TeMIlepaTypa
3amep3anus 15%-ro pacTBopa caxapa paBHa:
0-0,96° =-0,96°C.
C =1,03-10* monp-m>.

3agaua 7. ['aibBaHUYECKUI DJIEMEHT COJCPKUT MEIHBIN ((pgu2+ fou =0,337 B)

U KaJMUEBbIN ((pg 2+ cd =-0,403 B) anekTponsl. I[lpuBenure ypaBHEHUE,

BbIpaxatoiiee 3aBUCMMOCTb OJIC OT akTUBHOCTM HOHOB, YCJIOBHYIO 3aluCh
raJbBaHUYECKOIO 7JJIEMEHTa M YypaBHEHHE IMPOTEKAIONIEH B TajlbBaHUYECKOM
ayieMeHTe peakuuu. Paccunraiite MakCMMalbHYIO0 padoTy IMpolecca U KOHCTAHTY
paBHOBECHSI.

Pewenue. Ha anekTpomax mpoTeKarOT MPOLECCHI

Cd—2e =Cd?*"; Cu*" +2e=Cu.
YpaBHEHHS TS SJIEKTPOIHBIX TOTEHI[HAIOB TaKOB:
0 RT | _ 0 RT |
Peat jcd = Ped?t /cd + 2F Ny s Peuztjcu = Peuzt/eu + 2F Nag e

PaznocTth QJICKTPOAHBIX ITOTCHIOMWAIIOB MOKHO IMTPCACTABUTL IBYMS criocobamu:

_ (.0 0 RT aCd2+ .
E, = Peazrjcd ~ Peuzt/cu = ((PCd2+/Cd Py /ey )+E|n a,
Cu“t
E _ _( 0 0 ) RTI aCU2+
2 = Peyzvjcy T Pear/ca = Peuz /ey T Pea?t /e +E n '

acd2+

[IpaBunbHOM SABIISIETCS BTOPAs 3alUCh, TAK KAK € COOTBETCTBYET YCIOBHUE:
0_ 0 0 _
E = Pcp2t /oy ™ Pegt /g =0,74 B>0.

VcnoBHass — 3amUCh  TajdbBAHMYECKOIO  JJEMEHTa, OTBEYAIOIIAs OTOMY
ypasHeHu1o, umeer caeayromuii Bua: Cd|Cd?*||Cu?*|Cu. Ypasuenue xummueckoit
peakuuu Takoso: Cu?* + Cd = Cd** + Cu.

Cuynrtas, 4TO peakiys B 3JEMEHTE MPOTEKaeT B PABHOBECHBIX YCIOBHSX,
OIPEICIIUM €r0 MaKCUMAJIbHYIO 3JICKTPUYECKYIO PaboTy:

Wiax = NFE,
rne E — DJIC peakuuu; N — 4KCIO MEPEXOASLIMX IJIEKTpoHOB; F — wmcio Papanes,
pasHoe 96 500 Kn/moms.

Winax = 2 - 96 500 - 0,74 = 142 820 (Jlx/mons) = 142,82 (x JIx/MOB).



Koncranty paBHOBecusi peakuuu K ompenenuM mo ypaBHEHHIO H30TEPMBI
Bant-T'odda ans ctaHaapTHBIX YCIOBU:

Whax = AG® = RT InK = 2,3RT IgK,
rae AG® — u3menenue 3Hepruu ['md6ca.

Hnsa 298 K
K = W, _ 142820
2,3RT 2,3-8,31-298
K=10%>%=119.10%

= 25,08

2’3% =0,059 npu T =298 K;
@ — 0% — B 0,6994-0,3369 0,15

pH
0,059 0,059

= 3,60.

3agaua 8. OOpa3zoBanue pocrena mo ypasuenuio CO + Cl, = COCI; spasercs

peakiueit OuMosekyIsipHoil. Paccuntarh KOHIEHTpaluio ocreHa yepes 2 4 nocie
HayaJla peakluu.

Bpewmsi, Mun 0 24 42
Konnentpaus CO umu Cl,, kmons/m® (Cco = CC'z) 0,0187 0,0173 0,0164

Pewenue. KoHCTaHTY CKOPOCTH ONIPENEIISiEM 110 YPABHEHUIO

1 X
t a(@a—x)’
rae [ BpCMA; X — USMCHCHHC KOHLICHTPAIWH,; a4 — Ha4YaJIbHAsd KOHIOCHTPAIHA.

Torma
x1 =0,0187 -0,0173 = 0,0014;
x> =0,0187 — 0,0164 = 0,0023;

= i . 0,0014 =0,180 m%/(MuH-KMOJIB);
24 0,0187-0,0173
1 0,0023

= =0,179 m%/(MuH-KMONB);
42 0,0187-0,0164

k = 0,18 m*/(mun-kmoib) = 3102 mM%/(Mob-¢).

N3 YpaBHCHHA KOHCTAHTBI CKOPOCTHM HAXOAUM H3MCHCHHC KOHICHTPAIlUU
HNCXOOHEBIX BECIICCTB X, paBHOC KOHICHTPAIUN (l)OCFCHaI

x = kta?/(1 + kta);



~018-120(0,0187Y

= = 0,00544 xmoin/M2.
1+0,18-120-0,0187

Yepes s1Ba yaca KOHIEHTpalus (ocrena crana pasHoii 0,0054 kmons/MC,

3amaya 9 KoHcTaHTa CKOPOCTH PAa3J0KEHUS H3MEHSETCA C TEMIIepaTypoil
CJIeTyIOITUM 00pa3oM:

t, °C 25 45
k, mun? 0,0093 0,0342

Brruncnure 3Hepruro akTUBaMy U KOHCTaHTy ckopoctd npu 30°C.
Pewenue. OrnpeneneHue -HSHEPrUM aKTUBALMM BEIEM [0 YPAaBHEHUIO

AppeHunyca:
2,3lg K = A(i —iJ
Ky T, T

rae A — KOHCTaHTa ypaBHEHUsI AppeHuyca.

Oueprus aktuBanuu E, = -AR
PemmB ypaBHEHHE OTHOCUTEIBHO A, TTOIYyYUM:

T,T,-23lg K
A= e
Tl - T2 ’
313-298-2,3lg g’gggg
A= ’ = -8080;
15

E, =8,314-8088 = 67 247 JI>x/mMo1b.

Ha ocHoBanuu Toro e ypaBaenus, npunss T1 =298 K, T, =303 K, k;=0,0093 u
A =-8088, noxyuaem

gk - 8088-5
3037 23.208.303
K3z = 0,0145 MUH ™,

+ 3,968 = -2,1627,

3agaya 10. BpUMciIuTh, SHEPTUIO aKTUBALIMM THIPOJIM3a HJTHIAlleTaTa B
niesnioyHoM pactBope (10°C — 45°); TemmnepaTypHbll Ko3(hUIIMEHT peakuuu
v =1,9.

Pewenue. 3aBUCUMOCTH KOHCTaHTBI CKOPOCTH XUMHYECKOW pEAKIUU OT
TeMIepaTypbl BbIpakaeTcss MNpuOMMKEHHBIM 1paBuiiom Bant-I'odpda (3.3).
[IpeacraBum ero B ypaBHeHUE B JjorapupmMudeckoit popme:



k _
In 22 u In Y
K, 10
BroiBenem pacuétHyio ¢GopMmyiny s DHEPTHM  aKTHBAIMH, HCIOJb3Ys
ypaBHeHus Baut—I'odda u Appennyca:

¢ _RTT,Iny
a — .
10
HOI[CTaBI/IB B IIOJIYYCHHOC BBIPpAXKXCHHUC H3BCCTHBLIC II0 YCIOBHUIO 3ajladun
3Ha4YCHHA, BIYUCIINM:

8,31 JIx/(moms - K)- 283 K-318 K-In19
: 10
=48 001 Jx/monb ~ 48 kJI)K/MOJIb.
E.= 48 xJI)x/M0b.

E

3amaya 11. Ha oOCHOBE ONBITHBIX [aHHBIX, NOJYYEHHBIX IPH H3YyYCHUH
afacopOuuu yriaeM O€H30MHON KHCIOTHI M3 pacTBopa ee B OeHzone mpu 25°C
OTIpEeEUTh rpaduecKy KOHCTAHTHI oL U 1/n B ypaBHeHUN Dpeitnanmxa:

C, mons/cm0,006 0,025 1,04 0,118

X Mmoms/t 044 078 104 144
m

Pewenue.  Jlns  HaXoXIEHHWsT ~ KOHCTAaHT  YpPaBHEHHUSI  HCHOJb3yeM
norapudmMuyeckyto gopmy ypaBaenus Opeinmxa:

Igazlgézlg K+£IgC,
m n

I7I€ X — KOJIMYECTBO aJICOPOMPOBAHHON O€H30MHOM KUCIOTHI, MOJIb, M — HABECKa yTJis, T.
Haxomum norapudmer C u x/m:

Ilg C lg x/m
lg 0,006 = 3,7782=-1,2218 g 0,44 = 1,6435 = -0,3565
lg 0,0025 = 2,3979 =-1,6021  1g 0,78 = 1,8921 = -0,1079
lg 0,053 = 2,7243=-1,2757 g 1,04 = 0,0170 = +0,0170
lg0,118 = 1,0719=-0,9281 g 1,44 = 0,1584 = +0,1584

X
CrpouM rpaduk, OTKJIabIBast HA OCH opauHaT Ig —, a Ha ocu abcuucc Ig C.
m

A

lg X/m
0,53

0




Otpesokx OA mpencrasiser cob6oit Ig K B ypaBHeHUN nzorepmsl ancopOium, a
1/n sensercs tgo.. U3 rpaduka Buano, uro Ig K = 0,53, cienosarensro, K = 3,4;
tga = 0,4040; 1/n~ 0,4; n~ 2,5.
Jlnia naHHoTO Cityvast ypaBHeHne OpelHixa MOXKHO 3aMucaTh Tak:
x/m = 3,4C%4,

3agaua 12. Kakoil myTh mpoiaET yacTuia 30/ keyne3a B atuianerare 3a 30
MUH OpM TpagueHTe noteHnmana 2-10° B/M, ecnm u3BecTHO, 4TO (-TIOTEHIMAI
yactull xene3a paBeH 80 MB. CpoiicTBa AucCnepcHOHHOM cpenbl (dTUJAleTaTa)
XapakTepU3yrTCsl CIAEAYIOIMMHA JAaHHBIMU: OTHOCUTEIbHAS JIUAJIEKTpUYECKas
IIPOHUIIAEMOCTH paBHa 6, a Bs3kocTh — 0,43 mlla-c.

Pewenue. N3 YpaBHEHUSA I'enbmronbra—CMOITyXOBCKOTO IS
AIEKTPOKMHETUYECKOTO WM (-TIOTEHIMAIa OMpPEeNeNuM 3JIEKTPOPOPETUUECKYIO
ckopocTh U wacTuir 3051s:

_e-gE
= o
rIe € — MUIJIEKTPUYECKas MPOHUIIAEMOCTh CPEIbl, 1| — BI3KOCTh cpenbl, Ila-c; E —

rpajMaHT MOTeHIHana, B/M; €0 — MOCTOsHHAs Bakyyma, paBHas 8,85-10712 d/m; f —
ko3¢ unreHT GopMbl YaCTHIL.

U

o

[TprMem, uTO YacTHIBI 3015 Jkee3a umeroT chepudeckyro Gopmy (f=2/3) u
MO/ICTAaBUM YHCJICHHBIC 3HAUCHUS BEJTMYHMH B YPAaBHCHHUC:

U_8,85-10‘12 .6-2-10°
0,43-10°2%-2/3

80-10°%=29-10"° (m/c).

[Tyt wacTuir S paccunuTaeM Mo ypaBHEHUIO:

S=U-1=2910°m/c- 30 - 60 ¢ =0,052 m
S=0,052m=5,2 cm.

3agaua 13. OnpenenuTs MOJEKYISIpHYIO Maccy M, cHHTeTHYECKOro Kaydyka,
€ClIi M3BECTHO, YTO XapaKTepUCTUUECKas BA3KOCTb €ro pacTBopa B Xjopodopme
[n] = 0,0215, xoucranTh ypaBHenus Mapka—Xaysunka K = 1,85-10° u a = 0,56.

Pewenue. JIna naxoxaenus M, ucrionszyem ypaBHeHue Mapka—XayBUHKa

[l = KM



BsizkocTth pacTBOpa nNoJIuMepa ABJISACTCA X&p&KTGpHCTI’I‘IGCKOfI, T.C.

(] = lim| =10 . 1100215 aixr,
C-0 14, C

I7Ie 1 — BS3KOCTh PacTBOpPA: Mo — BSA3KOCTh YUCTOTO pacTBOpuTes — xjopodopma; C —
KOHLIEHTPALUs pacTBOpa, Kr/m°,

Ileper Tem Kak OpucTynaTh K  PEIIEHUIO  3a0a4d, IPOBOAUM
jorapupMupoBaHue ypaBHeHHs] Mapka—XayBHHKA:

Ig[n] = IgK + algM;

U TOJIBKO TIOCJE 3TOr0 pPelmuM ero otHocuteiabHO IgM,, a 3aTem mojacraBuM
JTAHHBIE 3a/1a4H:

_lg[n]-lgK tg0,0215-1g1,85-10~°
o 0,56

gM, = 5,48.

CnenoBatenbHo, M, = 10°48 = 302 000.
PacyeTpl 3HaueHUMH MOJIEKYJISIPHOM MACChl MOJHMMEPOB II0  METOIY
yIbTPAEHTPUGYTUPOBAHUS OOBIYHO MPOBOJST 10 YPABHEHUIO

s, = KMP,

rne K m b — smnmpuveckne KOHCTAaHTBI, Sy — KOHCTaHTa CEAMMCHTAIIMU B
yibTpaueHTpudyre Mnpu OECKOHEYHOM pa3BEICHUU. 3HAUY€HHE Sg HaXOMAT,
UCIIOJIb3Ys JIMHEMHYIO 3aBUCUMOCTh Mexay 1/S u C — KOHLIEHTpauuen noiumepa
nmyTeMm noctpoeHus rpaduka (otknanpiBas 3HaueHus C o ero adciucce, a 1/s — o
OpAMHATE U, MPOBOJSA TaKUM 00pa30oM IMOIYUYEHHYIO MPSIMYIO JI0 MEPECEUCHs €€ C
OpAMHATOM, HaxoAT 1/Sg). 3aTeM ypaBHEHHE JIOTapU(PMUPYIOT U, TTOJCTABIISIS Ty
u3BecTHbIe Benuunbbl K, b u So, onpenenstor nocienosarenbao IgM, u M.



Ipuioxenue

Taﬁ.lmua 1. TepMOIll/IHaMI/I‘leCKI/Ie BCJINMYHUHBI JISI HCKOTOPLIX 3JIEMCHTOB U COGI{I/IHeHHﬁ
0

0 .
(AH 45 (00p) — n3MeHeHue SHTANBIHNH (TETIOTH 00Pa30BaHMA) B CTAHJAPTHBIX YCIOBHUAX; S,e

CTaHAApPTHOC 3HAYCHHUEC SHTPOIIUU,

AG (00p) - cranmapTHOe 3HaueHKE dHeprun ['uboca)

BermecTtBo AH 398 (06D), 3398, AG °(06p), BemectBo AH gg ¢ (00D), 8398 , AG (06p),
K J>k/MOJTB Jik/(Mons*K) | KK/ Momtp KJ[K/MOJTB Tox/(monp*K) | KAbK/MOTE
C (rpadmr) 0 5,74 0 Ca(OH)2(xp) 1985.12 83,39 897,52
Ha (1) 0 130,6 0 CaO (xp) -635,09 38,07 -603,46
O2(1) 0 205,03 0 HCI (1) -92,81 186,79 -95,30
Cla(r) 0 222,98 0 CHa (1) -74,85 186,27 -50,85
CO (1) -110,70 197,48 -137,14 CaH2(r) 226,75 200,82 209,21
CO2 (1) -393,51 213,66 -394,37 C2oHa (1) 52,30 219,45 68,14
H20 (1) -241,81 188,74 -228,61 C2Hs (1) -84,67 229,49 -32,93
H20 (k) -285,84 69,95 -237,24 CH3sOH (1) -201,00 239,76 -162,38
NO (r) 91,26 210,64 87,58 C2Hs0H (1) -234,80 281,38 -167,96
NO: () 34,19 240,06 52,29 C:HsOH (k) | -274.98 160,67 174,15
SOz (r) -296,90 248,07 -300,21 CsHs (k) 49,03 173,26 124,38
SO3(r) -395,85 256,69 -371,17 CHsCHO (1) -166,00 264,20 -132,95
SO.Cl> (k) -394,13 216,31 -321,49 CaCz- -59,83 69,96 -64,85
MgCOs(kp) | -1095,85 65,10 11012,15 | CoH1206(kp) -1275,0 212,0 911,0
MgO (xp) -601,49 27,07 -569,27 C12H22011(xp) -2222,0 360,0 -1543,0




Taoauna 2. Termy1oTbl CrOpaHUs HEKOTOPBIX COCIMHEHUI B CTAHAAPTHHIX

YCJI0BHSIX
BemectBo AHZ, BemectBo AH 36
kJ>k/MOJIB kJI>kK/MOJIb

CH4 (1) meTan -890,31 | CoHyN (1) -1768,15
CsH14(T) Tekcan -4163,05 | numeTHIaMHUH

CsHs (k) Oen301 -3267,58 | CsHsN (k) -2755,16
CioHs (xp) HadbTamua | -5156,78 | mupunux

C12H22011(xp) CsH7N (k) anmmma -3396,2
caxaposa -5646,73 | CoHO (k) aTanou -1370,68
C3HgO3 () rmumepun | -1661,05 | CsHeO (xp) peron -3063,52
CH4ON;3 (xp) C (kp) yraepon -393,51
MOYEBHUHA -634,05 | Hz(r) Bomopon -285,83

Tabamnua 3. CtanaapTHbIe 3JIEKTPOAHbIC MOTEHIHAJbI
B BOIHBIX pacTBopax npu 25°C

DIIEKTPOJT DIIEKTpOaHAs pEaKIUS 0", B
Li*/ Li Li"+ e =Li -3,045
Ca%'/ Ca Ca®**+2¢ =Ca -2,866
Na*/ Na Na*+ ¢ = Na -2,714
Mg?*/ Mg Mg?*+ 2e = Mg -2,363
AP/ Al AP+ 3¢ = Al -1,662
Ti?*/ Ti Ti*?*+ 2e = Ti -1,628
Mn?*/ Mn Mn?*+ 2e¢ = Mn -1,180
Cr?*/ Cr Cr**+ 2e¢ =Cr -0,913
Cr3*/ Cr Cr¥*+ 3e =Cr -0,744
Zn**l Zn Zn**+2e = Zn -0,763
Fe?*/ Fe Fe’*+ 2¢ = Fe -0,440
Cd?*/ Cd Cd?*+2¢ =Cd -0,403
Ni%*/ Ni Ni%*+ 2e = Ni -0,250
Pb2%*/ Pb Pb%*+ 2¢ =Pb -0,126
Fe3*/ Fe Fe3*+ 3¢ = Fe -0,036
2H*/ H» H" +.=%H, 0
Cu?*/ Cu Cu®+2e¢ =Cu +0,337
Cu*/Cu Cu*+e =Cu +0,521
Ag'l Ag Ag T+ e=Ag +0,799
Hg?/ Hg Hg*+ 2e = Hg +0,854
Pt?*/ Pt Pt?*+ 2¢ = Pt +1,20
Audt/ Au AU+ 3e = Au 1,498
Au*/ Au Aut+ e = Au +1,691




Bomnpocsl k 3k3ameny (3-id cemecTp)

l. OcoOEHHOCTH CBOMCTB BBICOKOAMCHEPCHBIX cucTeM. [luieBbie
JACTIEPCHBIE CUCTEMBI.

Oco0OeHHOCTH  KOJUIOMIHOTO COCTOSIHHMS  BemiecTBa. Kiaccudukanus
nucnepcHbix cucteMm ([IC) mo cremeHu IUCIEpCHOCTH, arperaTHOMY COCTOSIHHIO
dasel u cpeapl W Mex(da3zoBOMy B3amMoJCHCTBHIO. [loHSATHE yIeIBHOM
MTOBEPXHOCTH.

2. MunemnspHas Teopusi CTpOEHMsI yacTHll JHO(oOHBIX 30i1ei. Cxema
CTpoeHus U (HopmyJsia MULIEIUIBI.
3. Metoas! nonyuenus JIC, ponb ctabunuzatopos. Ilentuzanuu.
Juanus, >eKTpoAraliu3 U yiabTpaguibTpaius Kak MeToabl ounctku JIC; posb
MEM-OpaHHBIX METOJIOB B MULIEBON TEXHOJIOTUU.
4. IloBepXHOCTHasl 3HEPrUsl M IOBEPXHOCTHOE HATSIKEHUE HA I'PAHMIIC
paznena (a3. Buasl copoiuu, npupoia cCoOpOIMOHHBIX CHUII.

5. H3orepMa MOHO- W MOJUMOJEKYJISIPHON ajcopOuuu. YpaBHEHUE
@pelHINXa U €ro aHajus. VYpaBHEeHHE MOHOMOJIEKYJISIPHON ancopOuuu
JIbHrmropa u ero ananus.

6. Temnora ancopOuuu. BrnusHue Ttemmeparypbl Ha aJcOpPOIIMOHHOE
paBHoBecue. [Iporecchl ancopOLK B XUMHUH KUBBIX CUCTEM U B TEXHOJIOTHH.

7. AncopOuusi Ha TpaHUIEe KUAKOCTh-Ta3. DPYyHIaMEHTAIbHOE ypaBHEHUE
['u606ca u ero ananms.

8.  IloBepxHOCTHasi aKTUBHOCThH, IOBEPXHOCTHO-AaKTUBHBIC BEIIECTBA
(ITAB) B XxuMuM KUBBIX CHUCTEM M B TEXHOJOTUU.  AJCOpOIMsS Ha TpaHUIIE
TBEPJIOE€ TENIO- KUAKOCTh. lIpaBmio ypaBHUBaHMS ToJsspHOCTEW Pebunaepa.
['uppopunbHbie W TUAPOPOOHBIE MOBEPXHOCTH. IDPGDEKT ancopOLMOHHOTO
MOHW>KEHUS IPOYHOCTH.

9. bpoyHOBCKOE JBHXKEHUE M €r0 MOJIEKYJISIPHO-KMHETHYECKasl MpUpoJia.
VYpaBuenue OiHmTeitHa-CMomyxoBckoro. Ocobennoctu auddy3un U ocMoca B

307151X. MeMOpaHHBIE METOIbI B OMOTEXHOJIOTHH.



10. CenumeHTanMoHHO-IU(PGY3HOE pPABHOBECHUE B BBICOKOAMCIEPCHBIX
CUCTEMAX. VYpaBHeHue Jlannaca-Ileppena U ero aHaJIu3.
YnbTpaneHTpudyrupoBaHue.

11. PaccesHne wu mOIJIONIEHHWE CBETA B BBICOKOJUCIIEPCHBIX CUCTEMAX.
Oddexr Dapanes-Tunmans, sBiIeHHE ONAJCCIECHIIMU. YpaBHeHUE Panes u ero
aHanu3. ONTHYECKUE METO/Ibl aHAIN3a 30J1EH.

12. Bo3HukHOBeHHE JBOMHOTO anekTpuueckoro ciuosa (ADC) Ha
MeK(pa3HOU MOBEPXHOCTU. DNEKTPOKUHETUUECKUN ([[3€Ta-) MOTEHI[MAI KaK 4acTh
TEPMOJMHAMHUYECKOTO.  DJEKTPOKUHETHYEeCKHe sBiAeHMs (  3nekTpodopes,
IIEKTPOOCMOC, TOTEHIMAJBI TEYEHUS U OCEJaHUs) U UX IIPUMEHEHUE.

13. ArperaruBHasg M KUHETHYECKas YCTOMYMBOCTH 30i€H. fIBneHwme
koaryssinud. CrocoObl KoaryJssiuu, npaBuwio mopora koarynsmuu [llyneie-
['apan. OcHoBel Teopun JJ1PO.

14.  OcoOble cnmydan koaryisiuuu. IIpomeccel Koaryiasiiud B KUBBIX
cucteMax M B OuoTexHonoruu. llpuMeHeHue Koarymsiuuu JJs OYHMCTKH
MPUPOJIHBIX U CTOUYHBIX BOJI.

15. KoarynsuMoHHbIE U KOHAEHCALIMOHHBIE CTPYKTYpbl. ['€nu U cTyaHu;
mupdy3us B resssx. OCOOEHHOCTH BA3KOCTH CTPYKTYPUPOBAHHBIX CHUCTEM.

16.. Muuennspusie [IAB  (momykommouasl). CTpoeHue  MHMIIEIUI
koJutonaHbix [TAB.

17. SBnenue mpsimoit u obpatHoM comobmmm3anuu. Conro0uIu3aiuu B
XUMUH KUBOTO U B TEXHOJIOTUH. JIMIIOCOMBI, UX CTPOEHUE U IPUMEHEHHE.

18. MukporeTeporeHHble CHCTEMBI U METOBI UX MoyyeHus. CycreHsuu,
(dakTopbl MXarperaTMBHON ycToHuuBocTU. CBOWCTBA MACT — KOHIICHTPUPOBAHHBIX
CyCIICH3HM.

19. Omynbcun, ux kiaccudukaus, cnocoosl nosydeHus. Oopamienue ¢as
B smyJbcusax. Koanecnenuus. [Iporieccel 3MynbrupoBaHusi B XMMHUHM KUBOTO U B

TEXHOJIOTUH. MEeTObl pa3spyILLECHHs IMYJIbCUM.



20.  Ilenwpl. DakToOphl, BIUSAIOIMIME HA HMX YCTOWYMBOCTH II€H, HX
crabunuzanuss v paspymenue. OneHka kadectBa meH. [leHsl B mpupone U B
TexHonoruu. Mcnonp3oBanue (iaoTamum.

21. Aospozonud (IpIMBI, TyMaHbl, OHMOa’p0O30JH). IJIEKTPUYECKUE U
ONTUYECKUE CBOWCTBA; (DaKTOPHI CTAOMIIM3AIUHU U Pa3pyLICHHS a3pP0O30Jei.

22. Ocobennoctu cBoiicTtB pactBopoB BMC. BzaumopeiicteBue BMC ¢
pacTBOpUTElieM, TEPMOJMHAMHKA W KUHETHUKAa TMPOIECCOB HaOyxaHus U
pactBopenusi. Crenenb HaOyxanus. Kourtpakmus. Temiota u  gaBieHue
HaOyxaHnus. [Ipoiieccel HaOyXaHusl B XUMUHU KUBOTO U B TEXHOJIOTHH.

23. Hapyumenne ycroWunBoctd B pactBopax BMC. BeicanuBanue.
JImorpomnssie psabl HOHOB. [Iporneccs! BeIcaMBaHUs B UIIEBON TEXHOJIOTHH.

24. 3ammrtHoe pgerictBue BMC. 3amurtHBIE uYwHcia. buosiormyeckoe
3HAYEHUE KOJUIOUIHOW 3aIUTHI.

25.  OKHCIUTENHbHO-BOCCTAHOBUTENBHBIC JJIEKTPOJIBI W OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHBIE MOTEHIAAITIBI. XUMUYECKHE VUCTOYHUKH TOKA.
Knaccudukanus 31eKTpo0B.

26. Ilpsimas mMOTEHUHMOMETPHUS W TMOTEHIMOMETPUYECKOE THUTPOBAHHE.
[IpsiMast KOHIYKTOMETPHS U KOHTYKTOMETPUYECKOE TUTPOBAHUE.

27. TlpenMeT XWMHYECKOW KHHETHKH. 3aKOH JEHCTBYIONIUX MAacC st
CKOPOCTH peakiuu. MoJeKyIsIpHOCTh M NOPANOK peakiuu. KoHcTaHTa CKOpOCTH
XUMUYEeCKON peakuuu. llepuon mnomynpespamieHus. Meronsl onpenencHus
MOPSIAKA PEAKIUU.

28. [IlpaBunmo Bant-T'opda. YckopeHHBIE METONI OMNpeeTeHHs] CPOKOB
TOJHOCTH JIEKAPCTBEHHBIX IIpENaparoB. YpaBHeHue AppeHuyca. Teopus
AKTUBHBIX OMHAPHBIX CTOJIKHOBEHUH. Teopust mepexoqHOr0 COCTOSTHUS.

29. OOpatuMmble, napajuielibHbIe, TOCJIEAOBAaTEIbHbIE U COMPSKEHHBIC
peaKuuu.

30. Lemnubie, HOTOXMMHYECKHE U KATAIUTUYECKHE pEaKUuu. YpaBHEHHUE

Muxasmmca-MeHTeH.



31. TloepxHocTHass »sHeprusi ['uO0Oca W TIOBEPXHOCTHOE HATSHKCHHE.
MeTtobt onpeneIeHus MOBEPXHOCTHOTO HATSKEHUSL. 3aBUCUMOCTh
MOBEPXHOCTHOTO HATSDKCHHS OT TeMIEpaTyphbl, MPUPOALI (a3 M KOHIICHTpPAIUU
BEIIECTBA.

32. ApncopOmus Ha >KUIKOM MOBEPXHOCTH. AOCOMIOTHAs M THOOCOBCKas
anpcopomus. [Ipasmiio J{roxmo-Tpaybe. YpaBHenue nzorepmsr aacopOimu ['mb0ca.
Ypasuaenue llumkoBckoro.

33. AncopOriust Ha TBEPIOM MOBEPXHOCTH U (HAKTOPHI, BIMSIOMINE HA HEE.
[IpaBuna [llunosa u PeObunnepa. YpaBuenus JIsurmiopa u Opeiinpmxa.

34. Tlomumonexkynspuas ancopoums. Teopuum Ilomsan wu  BOT.
CopOLHOHHBIE TPOLECCHI.

35. AncopOrusi CUITBHBIX 3JIEKTPOIUTOB. M30uparenbHas aacopOIys HOHOB
Y MOHOOOMEHHAas aJIcOpOITusI.

36. Xpomatorpadus. Knaccudukamums xpoMarorpa@uueckux METOI0B.
[Ipumenenue xpomatorpaduu B MeIUIIMHE U (hapMallvu.

37. JlucriepcHbIC CHCTEMBI U UX KJIIACCH(PUKAIIHS.

38. MeTobI MOTyUYEHUS U OYUCTKHU TUCTIEPCHBIX CHUCTEM.

39. MounekysipHO-KHHETHYECKHUE CBOMCTBA KOJUTOUIHBIX CUCTEM.

40. OnTHueckne CBOWCTBAa KOJUIOMAHBIX CHCTEM. YJIBTPAMUKPOCKOIIHS.
DNEeKTpOHHAs! MUKPOCKOMUSI.

41. CtpoeHHEe KOJUIOUJHBIX YacTHUIl. JIBOWHON JJIEKTPUUYECKUIN CIIOM.
[TOBEPXHOCTHBIM M JJIEKTPOKMHETUYECKUM MOTECHUUAIbI, UX 3aBUCHUMOCTb OT
pa3sITUYHBIX (AKTOPOB.

42. DnexTpokuHETHYECKHe siBicHUs. [IpuMeHeHue 31eKTpodopeTUIECKuX
METO/I0B UCCIIEA0BaHUS.

43. Bunabl ycTOWYMBOCTH AMCHEPCHBIX cucTeM. (DakTopbl yCTOHYMBOCTH
nucnepcHbix cucteM. Koarymsamus. [Ipasuno [lynsne-I'apau.

44, Teopuu koaryisiuuu Opeitnanuxa, Mromtepa u JJJ10O0O.

45. Tlopor koarymnsiuu. MemsienHas u ObicTpas koarynsiius. KuHeruka

KoaryJsinuu.



46. MexaHu3M KOaryJisiLiMu 3JEKTPOJIMTaMU. 3aBUCUMOCTb KOAryJIsilUU OT
pasmepa M 3apsaa uoHa. YepenoBaHue 30H Koaryisauuu. Koarymsanus 3o0ien
cMecsaMu dIeKTponauToB. ['erepokoaryisaums. IlpuBsikanue 3oneun. Komnownnas
3aINTA.

47. Aspo3onu, UX MOIy4YeHHe, KIacCupUKalus U CBOMCTBA.

48. Tlopouiku, uxX Nody4YeHHe, Kiaccu(uKalus U CBOMCTBA.

49. CycneH3uu, UX MOJy4YEeHHUE W CBOWCTBA. YCTOWYMBOCTH CYCIIEH3HM.
[TacTsr.

50. Owmynecunm u ux kiaccuduxanus. OmnpeneneHUe TUMA SMYJIbCUU.
Y CTOWYUBOCTD AMYJIBCUI. DOMyJIbraTopbl 1 MEXaHU3M uX AeiictBus. OOparieHue
(a3 sMmyabcuil. MeTo bl omyyeHust sMyJibcuid. [1eHsbl.

51. MunennspHble KOJUIOMAHbIE cuUcTeMbl. Kputuueckas KOHLIEHTpalus
MuiiesiooopazoBanus. CosroOMIn3anus.

52. Monekynsapaple KoutouaHble cucteMbl. Kmaccmdpukanmms BMC.
Monexynsipnas macca BMC.

53. Cgoiictea BMC. HaOyxanune u pactBopenne BMC. VYcroitunBocTh
pactBopoB BMC.

54. BsskocTb. JlaMmuHapHO€ M TypOYJE€HTHOE TE€YEHHE >KUIKOCTH. 3aKOH
HproToHa.  AOcoitoTHas, OTHOCUTENbHAs, yHAelbHasd, MpPUBEAEHHAS U
XapaKTEPUCTHUECKAs BA3KOCTb.

55. VYpaBuenue Ilyaseitnsgs. DKCrepUMEHTAIBHOE OIpE/eeHNUEe BSI3KOCTH.
Peonoruveckas kinaccudukaiys »uaKoCTe.

56. PactBopst BMC, mpuumHBl WX aHOMAJIBHOW BSI3KOCTH. YpaBHEHUE
bunrama. Omnpenenenne MonekyasipHon Maccsl BMC BHCKO3MMETpHUYECKUM
METOOM.

57. Ocmotuueckue cBoiictBa pactBopoB BMC.

58. TlonwsnexktponuTel W uX Kiaccupukanusa. M3osnekrpuueckoe
cocrosinne. MemOpanHoe paBHOBecHe [loHHaHA U €ro BIMSHUE HA OCMOTHYECKOE

JAaBJICHUC PACTBOPOB ITOJTUIJICKTPOJIHUTOB.



59. Koamneppanus. I'eneobpaszoBaHue H CTyaHEOOpa3OBaHHUE, BIUSIHHE
pa3IUYHBIX (PaKTOPOB HA 3TU MPOIECCHI.

60. CsoiicTBa reneit u cryaaeit. Cuaepesuc.

IIpumepbl BADUAHTOB HMTOrOBBIX TECTOBLIX 3a1aHUI
3aI[aHI/IH MpCajIararoTcs € BBI60pOM OJHOTO IIPAaBUJIBHOT'O OTBCTA, YUCJIIO
BOIIPOCOB B OJAHOM BApPHUAHTC -10, YKUCJIO BApHUAHTOB -8.
Bapuanr 1

|. Kakue u3 yTBepKIEHUN COOTBETCTBYIOT CJIEACTBHUSAM U3 TEPMOXUMHUYECKOTO
3akoHa ['ecca:

1) rerutoBoii addext peaknpm (TOP) paBeH Temoram 00pa3oBaHHS WCXOJIHBIX
BEILECTB;

2) TOP paBeH cymMMe TEIUIOT OOpa30BaHUs IPOIYKTOB PEAKIMU 33 BHIUCTOM
CYMMBI TEIJIOT 00pa30BaHUs UCXOJHBIX BELIECTB;

3) TOP paBeH cymme TEIIOT 00pa30BaHKsI UCXOTHBIX BEIIESCTB 32 BHIYCTOM CYyMMBI
TEIUIOT 00pa30BaHUs MPOAYKTOB PEAKIUH;

4) TOP paBeH cymMe TEIUIOT 00pa30BaHUS HCXOIHBIX BEIIECTB 32 BHIYETOM CYMMBI
TEIJIOT CrOPaHus MPOYKTOB PEAKLINN;

5) TOP paBeH cyMMe TEIUIOT CTOPaHUsI UCXOTHBIX BEIIECTB 32 BBIUCTOM CYMMBI
TEIUIOT 00pa30BaHUS MIPOJYKTOB PeaKuu?

Il. Tlpum kakux 3HAYEHUAX KOHCTaHThI paBHOBecus K mpouecc uaer B mpsMom

HalpaBJICHUM:
1) K<10* 3) 10*< K< 1 5)K=-1?
2) K<1 4HK>17?

I1l. Yucno cremeHeit cBOOOABI B CUCTEME, COCTOSIICH U3 HACBIIIIEHHOTO pacTBOpa
cynbdarta JIUTHS, €ro KPUCTAJUIOB U MTAPOB BOJIbI, PABHO:

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

IVV.  DxkBuBaJieHTHasi 3JEKTPOINPOBOJAHOCTh pacTBOpa C €ro paz0aBIeHUEM
(YMEHbIlIEHHEM KOHIIEHTPAIUK):

1) ymeHbIaercs;

2) yBEIMYMBACTCS JIO MPEACTHHOTO 3HAUCHHUS,

3) cHauaJia yMCHBIIIAETCS, a 3aTE€M YBEIUUMUBACTCS JIO MPECIBLHOTO 3HAYCHUS;

4) yMeHbIIAeTCS 0 MPEAeTFHOTO 3HAYCHUS;

5) He u3MeHsieTC.

V. AHTHOKCHUJIAHT CHUKAET CKOPOCTH MPOLIECCOB OKUCIEHUS OJiaroapsi:
1) yMeHBIIECHHIO TEIUIOTHI PEaKIUH;



2) TIOBBIIICHUIO SHEPTUH aKTHUBAIUH;
3) TOHMKEHUIO SHEPTHH aKTHBAIIHH;

4) TOBBIMICHUIO TETUIOTHI PEAKITHH

5) NMOHWKEHUIO YHEPTUU JUCCOLIUALINAM.

VI. BemecTBo, Ha TOBEPXHOCTH KOTOPOTO MOTYT HAKAIIMBATHCS PA3TMUHBIC
KOMIIOHEHTBI, 3TO —
1) ancopbart; 2) amcopOtHB; 3) amcopOeHT; 4) copOTHB; 5) aOpa3us.

VIIl. JlucmepcHas cuctema, B KOTOpor aucnepcHas (asza - ra3, a JUCHEpCHOHHAS
cpena - )KUJKOCTh, HA3bIBACTCSI:
1) smynbcueit; 2) asposoisieMm; 3) renem; 4) cycneH3ueH; 5) MeHOM.

VIll. C noBblllleHHEeM KOHIEHTPANUH JA00aBJIsIEeMOro K 30JI10 JIEKTPOJHUTA TOJIIIMHA
ABOWHOTO 3JieKTpuieckoro cjaos (AIC) nauner:

1) yBeqmuuBaTbCcsi; 2) YMEHbUIIATHCSH; 3) He HU3MEHHTCS;
4) cHayajia yBeJMYHUBATHCS, 2 IOTOM YMEHbIIATHCS;

5) cHauyana yMeHbIIAThCS, 2 HOTOM YBeJINYHBATHCH.

IX. Kakoii 537eKTpOIUT-KOATyJISHT OBICTpEE Pa3pylIUT 30Jb ZNS, MOTy4eHHBIH

B u30bITke ZNnCly:
1) NHsNOs3; 2) NaCl; 3) K S; 4) NazPOq; 5) FeCl; ?

X. KakoMy siBIE€HUIO COOTBETCTBYET JaHHOE ompenenieHue «BoineneHue BMC u3
pacTBOpa Mo BIUSHUEM 3JIEKTPOJIUTA Ha3bIBACTCS:
1) CHHEPE3UCOM; 2) KoalepBaluei; 3) comoOuIM3aNKei; 4)
KOAryJisiuen; 5) BbICaTuBaHUEM?

Bapuanr 2
|. Ucnonw3ys a1t 0OTBETA MPUBEACHHYIO SHEPTETUYECKYIO TUarpaMmy, HaXouM,
yTO TersioBoi 3 dext peakuun A +b - B

paBeH:

1) 150 xIx 4) 50 x/x
2) 100 xJIx 5) 125 xJIx
3) 150 xIx

v

Xo00 peaxyuu
I1. Kakue u3 yTBep>KIeHU COOTBETCTBYIOT BTOPOMY Hadaly TEPMOAMHAMUKHU:
1) sHTpomus — MPHUBEACHHAs TEILUIOTA MPOoIiecca;



2) BHTpOMNHS — Mepa CBOOOIHOW YHEPTUH NP IIOCTOSIHHOM JIaBJICHUH;
3) sHTponHs — Mepa CBOOOIHOM SHEPTHH NIPU TIOCTOSTHHOM 00BhEeMe;

4) SHTpONUS — YaCTh TEIUIOTHI, KOTOPYIO MOKHO MTPEBPATUTH B PadoTy;
5) sHTponms — Mepa HHPOPMAIHH O COCTOSTHIH CHCTEMBI.

I11. Yucno crenenei cCBOOOIBI B CUCTEME, COCTOSIICH M3 KPUCTAIIIOB OPOMHUIOB

KaJIus U HanI/IH 1 X HACBIIIICHHBIX paCTBOpOB, paBHO:
1)1 2) 2 3)3 4)0 5) 4.

V. DnekTpoaBrkyias cuiia B 3JIEKTPOXUMHUYECKOH LENH
Mg + FeCl,—» MgCI, + Fe paBHa:

1) 2,80 B 3)2,36 B 5) 1,92 B.
2)-1,92 B 4)2,80 B
3Ha‘IeHI/IH CTaHI[apTHBIX 3H€KTpOI[HBIX IIOTCHIIMAJIOB

O MgZMg= -2,36 B, @ Fe?"/Fe= -0,44 B.

V. YCTaHOBIEHO, YTO AJIS PEAKIUM TUAPOIIN3a CaXapO3kl
C12H2,011 + HoO—2 5 CgH;1206 + CeHi1206

MOPSIJIOK HA EIMHUILY HIDKE €€ MOJIEKYJIIpHOCTH. [lopsiok peakiuu paBeH:

1)1,5 2) 2 3)3 4)0 51

VI. ucnepcHas cucteMa, B KOTOpOW W aucrnepcHas ¢daza, U JUCIEPCHOHHAS
cpela - >KUJIKOCTH, Ha3bIBACTCA:

1) aspozonem; 2)amynbcueii; 3) renem; 4) cycneH3Heu; S) MEHOM.

VII. BemecTBo, Ha MOBEPXHOCTH KOTOPOTO MOTYT HAKAIUIMBATHCS PA3INYHBIC
KOMITOHEHTBI, Ha3bIBACTCS:
1) ancopbat; 2) ancopOtuB; 3) aGpasus; 4) copOTUB; 5) ancopOeHT.

VIIl. Kakoii u3 31eKkTpoauToB OblcTpee paspymuT 3056 Agl, moiydeHHbIA B
n30bITKe AgNO3!
1) KCI; 2) KNOgs; 3) NasPOy; 4) K3S; 5) NHsNO3 ?

IX.YkaxuTe AUCIepCHYIO CUCTEMY B CIIeyIOIIEeM Habope:
1) KCI; 2) Na;CO5.10 H,O; 3) maiione3; 4)caxap; 5) macio.

X. Kakoe 13 cBoiicTBa OTCYTCTBYET Yy UCTUHHBIX PacTBOPOB MOJUMEPOB:
1) TepMoaMHaMUYECKasi yCTOMUYUBOCTD; 2) HaOyxaHue; 3 ) TOMOT€HHOCTb;
4) GombIIasi MOBEPXHOCTHAS SHEPTHS; S) CIIOCOOHOCTD K AUANN3y?
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1) MOBBIIICHNE PHTPOIMH CUCTEMBI;

2) MOBBIIICHUE SHTAJIBITNN;

3) moHIKEHUE CBOOOTHOM SHEPTHUH;

4) MOBBIIIICHUE CBOOOTHOM SHEPTHH;

5) NOBBINIICHUE SHTAIBITHN U TIOHWKEHUE SHTPOITUU CHCTEMBI.

Il. Hucno creneneit cBOOOABI B CUCTEME, COCTOSIICH U3 KPUCTAILIIOB (PTOPHUIOB
KaJIMs U KaJIbLUs, UX HACBIIICHHBIX PAaCTBOPOB U MAPOB BOBI, PABHO:

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

I11. ITpu pa30aBiieHUH pacTBOPA 3IAEKTPOJIUTA CPEIHUNA KOIDPUITUEHT
aAKTUBHOCTH:

1) cTpemMuTCs K HYIIIO;

2) CTPEMUTCS K CAMHHUIIE;

3) cTpeMuTCs K 0ECKOHEYHOCTH;
4) He MEHSCTCH.

V. Uemy paBHO 3JEKTPOABMIKYIIAS CHJIA B AJICKTPOXUMUYECKON 1enH

Cr + 3Ag*—Cr** + 3Aq:
1) 0,06 B 3)-1,54 B 5)+3,14B?
2) +0,86 B 4)+1,54 B

3HaYeHUS CTaHIAPTHBIX AJIEKTPOJIHBIX IMTOTEHIIMAIOB XpoMa U cepedpa paBHBI
cootrBeTcTBeHHO —0,74 B 11 +0,80 B.

V. Kakoe u3 BeIpaXeHUI ONpeesieT 3aBUCUMOCTb CKOPOCTH peakuuu V oT
KOHIeHTpauu C pearupyromux BEIeCcTB U KOHCTaHThI CKOpocTH K peakuun

2CO + 02— 2COq:

1) V=K Cco* Cq 4)V=2KCZ, *Cg
2)V=2KC;, *Co 5)V=KC;, *C,?
3)V=KCZ, *C,

V1. VkaxuTe NOJISpHBIA aicCOPOCHT B PSAY CIACAYIOIMNUX BEIIECTB:

1) runa; 2) noponiok kakao; 3) caxa; 4) moJauCTUPOII,
5) akTUBUPOBAHHBIN YTOJIb.



VII. JlucnepcHas cuctema, B KOTOpoi u nucnepcHas $asza, 1 JUCIepCUOHHAs
cpena - KHUAKOCTH, Ha3bIBACTCS:
1) aspozonem; 2)smynbcueit; 3) renem; 4) cycneH3ueH; S5) MEHOM.

VIII. Tlpu cnmuBanuu ouens pazbaBiaeHHbIX pacTBopoB NHiCl u AgNO;

oOpa3yeTrcst KOJUTOMIHBIA pacTBOpP (THAPO30JIb) CISAYIOMIETO BEIIeCTBA:
1) NH;,OH; 2) HCI; 3) NH4sNOs; 4) AgCl;  5) NH,4CI.

IX. V3MeHHUTCS 1 B BO CKOJIBKO Pa3 OCMOTHYCCKOC JAaBJICHUC 30JIs1, CCJIN palnyC
CT0 9aCTHUll YBCIIMYUTCA B 3 pa3sa:

1) He u3MeHuTCs; 2) yMeHbIIHUTCA B 9 pa3; 3) yMeHbInutcs B 27 pa3; 4)
yBenuuuTcs B 27 pas; 5) yBenuuutcs B 9 pas.

X. HazoBute mnporecc, TpUCYIIUHA TONBKO PAcCTBOPAM BBICOKOMOJIEKYJIIPHBIX
COCIMHCHHUM
1) cenumentanws, 2) nuddysus; 3) menTusars;
4) nabyxaHue; 5) KoaryJisiusi.



